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ABSTRACT

The purpose of this report is to assess the capability of the RELAP5/MOD3.3Beta computer
code to simulate thermal-hydraulic behavior associated with the LOFT Experiment L9-1/L3-3.
The Experiment L9-1/L3-3 was a simulation of the total loss-of-feedwater accident and its
recovery modes. Experiment L9-1 simulated a loss-of-feedwater accident with delayed reactor
scram and no auxiliary feedwater injection. The loss-of-feedwater accident led to a
loss-of-coolant accident through the PORV cycling operation.

Generally, the RELAP5/MOD3.3Beta calculation results were in good agreement with the
L9-1 experimental data. The discrepancies between the calculation and the experiment were
also identified in the temperature behaviors of the SG secondary side after dryout of the SG.
However, these discrepancies were not considered to be significant, since the SG was in a
de-coupled state from the PCS after the dryout of the SG secondary side.

Experiment L3-3 simulated two recovery modes from the loss-of-feedwater accident L9-1
without the aid of the emergency core coolant system. The first recovery mode consisted of
turning off the primary coolant pumps and latching open the PORV to depressurize the primary
system. The second mode consisted of refilling the SG to restore the secondary heat sink and
removing decay heat through the feed-and-bleed operation using the secondary side of the SG.

The general trends observed in Experiment L3-3 were similar to those of the
RELAP5/MOD3.3Beta code calculations. In addition, some differences between the code
calculations and the L3-3 experimental data were observed. The code predicted excessive
swelling of the PCS fluid during the first recovery mode, and predicted excessive cooling during
the second recovery mode. The differences during the first recovery mode were due to the
code's under-estimation of total discharged energy through the PORV. For the discrepancies
during the second recovery mode, the code modeling deficiency of the SG secondary side was
presumed to be one of the reasons. However, it is concluded that further investigation into the
deviation sources are needed to enhance the code's predictability, since the specific reasons for
the deviation were not clearly identified in this assessment.

Sensitivity studies show that several parameters have significant effect on the predicted
thermal-hydraulic behaviors. These parameters include the pressurizer spray system loss
coefficient, nodalization of the SG secondary side, SG U-tube heat transfer area, heat transfer
coefficient from the LOFT main components to the environment, and the PORV discharge
coefficient. The first three parameters are significant during the short-term transient phase, while
the last two are significant during the long-term transient phase. Therefore, the five parameters
listed above should be carefully modeled to obtain appropriate calculation results for transient
types such as the total-loss-of feedwater accident and its recovery modes.
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FOREWORD

This report is prepared to assess the capability of the RELAP5/MOD3.3Beta computer code

to simulate thermal-hydraulic behavior associated with the LOFT Experiment L9-1/L3-3. The

RELAP5 computer code has been developed as a highly generic best-estimate code to be used

for simulation of a wide variety of hydraulic and thermal transients in LWR systems. As one of

the new code version, RELAP5/MOD3.3Beta was released in June 2001 with several new

models and improvements to existing models.

The Loss-of-Fluid Test (LOFT) integral experimental facility was a scaled model of a

commercial pressurized water reactor (PWR) to model the nuclear, and thermal-hydraulic

phenomena expected to occur primarily during a loss-of-coolant accident (LOCA). The

Experiment L9-1/L3-3 was performed in 1981 as a part of the LOFT Experimental Program to

simulate total loss-of-feedwater accident and its recovery modes.

The code-predicted results were compared with experimental data to assess the code

predictability. From the comparisons, it is concluded that the RELAP5/MOD3.3Beta computer

code has sufficient capability in predicting the thermal hydraulic phenomena occurred in the

LOFT Experiment L9-1/L3-3 because the code-predicted results were generally in agreement

with the measured data. However, some discrepancies between the calculation and the

experiment were also observed. In addition, major parameters having significant effect on the

predicted thermal-hydraulic behaviors were identified through sensitivity studies.
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Foundation under the national mid- and long-term nuclear research and development program

of the Ministry of Education, Science and Technology of the Republic of Korea. Also, we

especially would like to thank Professor M. Ishii of Purdue University and Dr. Won-Jae Lee of
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EXECUTIVE SUMMARY

The RELAP5 computer code has been developed as a highly generic best-estimate code to

be used for simulation of a wide variety of hydraulic and thermal transients in LWR systems. As

one of the new code version of the RELAP5, RELAP5/MOD3.3Beta was released with several

new models and improvements to existing models. The purpose of this report is to assess the

capability of the RELAP5/MOD3.3Beta computer code to simulate thermal-hydraulic behavior

associated with the LOFT Experiment L9-1/L3-3.

The Experiment L9-1/L3-3 was a simulation of the total loss-of-feedwater accident and its

recovery modes. In Experiment L9-1, the pressure increase in the primary system due to the

power-cooling mismatch was controlled by the cycling operation of the pressurizer spray valve

and by the coolant discharge through the power-operated relief valve (PORV). In the

subsequent Experiment L3-3, two independent recovery procedures for the removal of the core

decay heat during the total loss-of-feedwater accident were investigated. The first recovery

procedure was the PORV latching open to depressurize the primary coolant system. The

second one was accomplished by refilling the steam generator to restore the secondary side

heat sink and removing the decay heat through a feed-and-bleed operation using the steam

generator secondary side.

For the assessment calculation, the base input decks were prepared by incorporating the

major parameters which were identified through sensitivity studies to have significant effect on

the code calculation results. The code-predicted results were compared with the experimental

data to assess the code predictability. Major conclusions through this assessment are

summarized as follows:

* From the comparisons presented with Figures and Tables, it was shown that the

code-predicted results were generally in agreement with the measured data. Therefore,

it is concluded that the RELAP5/MOD3.3Beta computer code has sufficient capability in

predicting the thermal hydraulic phenomena occurred in the LOFT Experiment

L9-1 /L3-3.

* However, the discrepancies between the calculation and the experiment were also

identified. In Experiment L9-1, the code over-estimated temperature behaviors of the

SG secondary side after dryout of the SG. However, these discrepancies were not

considered to be significant, since the SG was in a de-coupled state from the PCS after

the dryout of the SG secondary side. In Experiment L3-3, the code predicted excessive

swelling of the PCS fluid during the first recovery mode, and predicted excessive

cooling during the second recovery mode. The differences during the first recovery

mode were due to the code's under-estimation of total discharged energy through the

xi



PORV. For the discrepancies during the second recovery mode, the code modeling

deficiency of the SG secondary side was presumed to be one of the reasons. However,

it is concluded that further investigation into the deviation sources are needed to

enhance the code's predictability, since the specific reasons for the deviation were not

clearly identified in this assessment.

Through sensitivity studies, the major parameters were identified to have significant

effect on the predicted thermal-hydraulic behaviors. These parameters include the

pressurizer spray system loss coefficient, nodalization of the SG secondary side, SG

U-tube heat transfer area, heat transfer coefficient from the LOFT main components to

the environment, and the PORV discharge coefficient. The first three parameters are

significant during the short-term transient phase, while the last two are significant during

the long-term transient phase. Therefore, the five parameters listed above should be

carefully modeled to obtain appropriate calculation results for transient types such as

the total-loss-of feedwater accident and its recovery modes.
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1. INTRODUCTION

The RELAP5 computer code has been developed as a highly generic best-estimate code to be
used for simulation of a wide variety of hydraulic and thermal transients in LWR systems. As
one of the new code version of the RELAP5, RELAP5/MOD3.3Beta was released in June 2001
with several new models and improvements to existing models [1]. The purpose of this report is
to assess the capability of the RELAP5/MOD3.3Beta computer code to simulate
thermal-hydraulic behavior associated with the LOFT Experiment L9-1/L3-3.

The Loss-of-Fluid Test (LOFT) integral experimental facility was a scaled model of a commercial
pressurized water reactor (PWR). The purpose of this facility was to model the nuclear, and
thermal-hydraulic phenomena expected to occur primarily during a loss-of-coolant accident
(LOCA). In general, coolant volumes and flow areas in the LOFT were scaled using the ratio of
the core power of 50 MWth in the LOFT to 3,000 MWth in a commercial PWR.

The Experiment L9-1/L3-3 was performed in 1981 as a part of the LOFT Experimental Program.
It was a simulation of the total loss-of-feedwater accident and its recovery modes. The total
loss-of-feedwater (TLOFW) accident is a beyond-design-basis-accident initiated by a
loss-of-feedwater due to the failure of the main feedwater pump and subsequent no auxiliary
feedwater injection. During the total loss-of-feedwater accident, heat removal capability in the
secondary side of the steam generator (SG) is completely degraded and pressure and
temperature of the primary coolant system (PCS) are increased to the reactor scram set point.
Following the reactor scram, the core decay heat should be removed by proper controlling
methods to prevent severe core damage. The role of core decay heat removal during the total
loss-of-feedwater accident was considered important since it was identified as one of the major
contributors to the severe core damage frequency in previous studies such as WASH-1400 [2].

The LOFT Experiment L9-1/L3-3 provided experimental data for several methods of removing
the decay heat during the total loss-of-feedwater accident and its recovery phases. In
Experiment L9-1, the pressure increase in the primary system due to the power-cooling
mismatch was controlled by the cycling operation of the pressurizer spray valve and by the
coolant discharge through the power-operated relief valve (PORV). In the subsequent
Experiment L3-3, two independent recovery procedures for the removal of the core decay heat
during the total loss-of-feedwater accident were investigated. The first recovery procedure was
the PORV latching open to depressurize the primary coolant system. The second one was
accomplished by refilling the steam generator to restore the secondary side heat sink and
removing the decay heat through a feed-and-bleed operation using the steam generator
secondary side. During the second procedure, the primary system pressure decreased rapidly
after the reestablishment of the steam generator heat removal capability, and the heat
generated in the reactor core was transferred to the steam generator by two-phase natural
circulation [3]. In short, the LOFT L9-1/L3-3 was an experiment to evaluate the effectiveness of
the PORV and the feed-and-bleed operation using the secondary side for removal of decay heat.
This experiment has also been used as a means to evaluate the ability of a thermal-hydraulic
computer code in predicting major phenomena.

For the assessment calculation, the base input decks were prepared based on available
RELAP5 assessment [4] for this experiment. The major parameters, which were identified
through sensitivity studies to have the most significant effect on the predicted thermal hydraulic
behaviors, were incorporated into the base calculation to improve the code predictability. The
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code calculation results were then compared with the measured data to assess the code
capability of predicting major phenomena.
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2. FACILITY AND TEST DESCRIPTION

2.1 Facility Description

The LOFT integral experimental facility was a scale model of a commercial PWR. The purpose
of this facility is to model the nuclear, and thermal-hydraulic phenomena expected to occur
primarily during a LOCA. In general, coolant volumes and flow areas in the LOFT were scaled
with a ratio of the 50 MWth LOFT core to a commercial 3,000 MWth PWR core. Also,
components used in the LOFT are similar to those of a commercial PWR [3]. The experimental
facility included five major subsystems which had been instrumented such that system variables
could be measured and recorded throughout the experiment. The subsystems include (a) the
reactor vessel, (b) the intact loop, (c) the broken loop, (d) the blowdown suppression system,
and (e) the emergency core cooling system (ECCS) [5]. The major components of the LOFT
facility are shown in Figure 1, and a detailed system description is presented in Reference [6].

r - IM! Ittp

Figure 1. Configuration of LOFT System for Experiment L9-1/L3-3

2.2 Test Description

Since 1976, 43 non-nuclear and nuclear experiments have been performed in the LOFT facility
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[3]. The Experiment L9-1/L3-3 [3,5,7] conducted on April 15, 1981, consisted of two sequential
tests. Experiment L9-1 was performed as part of the LOFT Experiment Series L9 (anticipated
transient with multiple failure), and Experiment L3-3 was performed as part of the LOFT
Experiment Series L3 (small break LOCA).

Experiment L9-1 was the first anticipated transient with multiple failures performed in the LOFT,
and simulated a loss-of-feedwater accident with delayed reactor scram and no auxiliary
feedwater injection. The loss-of-feedwater accident led to a loss-of-coolant accident through the
PORV. In Experiment L9-1, the transient was initiated by loss-of-feedwater due to the failure of
the main feedwater pump. The reactor scrammed on the indication of high pressure (15.745
MPa) in the intact loop hot leg approximately 65 seconds after the main feedwater pump was
tripped. The auxiliary feedwater injection into the steam generator was prevented, as was scram
on the indication of low liquid level in the steam generator. The main steam control valve
(MSCV) of the steam generator started to close automatically on the reactor scram and finished
closing 12.2 seconds later (at 77.2 sec). The pressurizer spray valve cycled automatically at its
close (15.05 MPa) and open (15.338 MPa) set points from 30 seconds until it was closed by the
operators at the 1,246.0 seconds to allow the PCS pressure to increase to the PORV set point.
The PORV started cycling operation at 1,467.9 seconds to control primary system pressure,
until it was manually latched open at 3,270 seconds. The open and close set points of the
PORV were 16.20 MPa and 16.06 MPa, respectively.

Experiment L3-3 simulated two recovery modes from the loss-of-feedwater accident L9-1
without the aid of emergency core coolant (ECC). The first recovery mode consisted of -turning
off the primary coolant pumps and latching open the PORV to depressurize the primary system.
The second mode consisted of refilling the steam generator to restore the secondary heat sink
and removing decay heat through the feed-and-bleed operation using the secondary side of the
steam generator. Experiment L3-3 began when the PORV was secured in the open position.
The primary coolant pumps were tripped 15 seconds later, with pump coastdown lasting about
20 seconds. Saturation occurred in the upper plenum about 60 seconds after the beginning of
Experiment L3-3 at the 3,329.4 seconds. The primary pressure decreased to the saturation
pressure of 12.3 MPa. This pressure was below the high pressure safety injection system
(HPSI) set point of 13.2 MPa, which would have initiated ECCS injection had it not been
purposely locked out. After closing the PORV at 4,849.7 seconds, steam generator refill began
at 5,114.6 seconds. Natural circulation was established during steam generator refill which was
completed at-5,746.4 seconds. Alternating secondary coolant system feed-and-bleed operations
began at the 6,712.2 seconds. The experiment was complete at 9,517.4 seconds. The initial
plant operating conditions and the major sequence of events for Experiment L9-1/L3-3 are
presented in Table 1 and 2, respectively.

The objectives of the L9-1/L3-3 Experiment were specified as follows [5]:

2.2.1.1 Experiment L9-1 Objectives

• To evaluate uncertainties in predicted primary and secondary thermal hydraulic
response associated with steam generator dryout during delayed scram,
To evaluate the adequacy of PORV to provide overpressure protection in a
loss-of-feedwater accident.
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2.2.1.2 Experiment L3-3 objectives

• To investigate uncertainties in system response during a PORV imposed small break
with loss of secondary heat sink,

* To assess uncertainties in small break performance predictions identified in
NUREG-0623 [8],

* To assess the effectiveness of steam generator refill on loss-of-feedwater accidents
following reestablishment of auxiliary feedwater availability,

* To assess the relative magnitude of the change in reactor vessel mixture level as a
result of primary coolant system shrink during steam generator refill,

• To contribute to the NRC relief and safety valve testing program by providing
experimental data on PORV performance characteristics over a range of PORV inlet
fluid conditions.
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3. CODE AND MODELING

3.1 Code Description

The code version of RELAP5/MOD3.3Beta, into which several new models and improvements
were incorporated, was used for this assessment calculation. Some models recommended in
the previous RELAP5 versions such as a new steam table and the Henry-Fauske choked flow
model were used as default models in this version. In addition, improved or modified models in
the RELAP5/MOD3.3Beta include non-condensable gas treatment, Wall friction term
modification, time-dependent volume correction, CANDU model updates, etc. The descriptions
of the RELAP5/MOD3.3Beta code are presented in detail in the code manuals [1].

3.2 Base Input Modeling

For the purpose of the RELAP5/MOD3.3Beta assessment, input decks for the base calculation
were prepared based on the reference calculation [4] which was the recent RELAP5
assessment for the LOFT Experiment L9-1/L3-3. The modifications were made to the reference
input decks to incorporate the major parameters which were identified through sensitivity studies
to have significant effect on the code calculation results. These parameters include loss
coefficient of the pressurizer spray system, nodalization of the secondary side of the steam
generator, heat transfer area of the steam generator U-tube, heat transfer coefficient from the
LOFT main components to the environment, and discharge coefficient of the PORV. The results
of the sensitivity studies for the parameters listed above are presented in Section 4.2.

The modifications made to the reference input decks for base input modeling are summarized
as follows:

The mass flow rate into the pressurizer through the pressurizer spray valve was
increased by reducing the loss coefficient of the pressurizer spray system

The bottom node of the steam generator secondary side and associated nodes of
the U-tube of the reference calculation were subdivided into four, which implies that
the number of nodes of the SG secondary side associated with the U-tube changed
into six.

The heat transfer area of all the nodes of the steam generator U-tube increased by
20% to improve the code-predicted heat transfer phenomena through the SG
U-tube.

The heat transfer coefficient to the environment from the LOFT main components
(the reactor vessel, the steam generator, the pressurizer, and primary coolant
system) was increased by 40% to have the PCS temperature match with the
experimental data during the long-term phase of the transient.
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* The discharge coefficient and the thermal non-equilibrium constant of the PORV
were set to 0.8 and 0.03 respectively to make the code-calculated mass flow rate
through the PORV be in agreement with test data.

* The counter current flow limitation (CCFL) model was applied to the junctions
(components 115-3, 400-1, 410-0) for which the flooding phenomena was presumed
to occur.

The additional junction connected to the accumulator was removed, because it was
not allowed in the code version of RELAP5/MOD3.3Beta. Since the emergency core
cooling system (ECCS) was not injected during Experiment L9-1/L3-3, the junction
removal from the accumulator does not affect the calculation results.

* The initial conditions in the reference input decks for some volumes were slightly
modified to make the base input decks compatible with the RELAP5/MOD3.3Beta
code.

As shown in Figure 2, the LOFT facility was composed of 134 volumes, 143 junctions, and 142
heat structures in the RELAP5 modeling for the base calculation. The intact loop was modeled
with 31 hydrodynamic volumes. Environmental heat losses from all the piping metal structures
exposed to atmosphere were simulated using the heat structure components. The broken loop
was composed of a hot leg, a cold leg, a SG-pump simulator, a reflood assist bypass system
(RABS), and quick opening blowdown valves (QOBVs). The volume and junction modeling
options were set to the default options. The active core, the downcomer and the filler gap were
composed of three volumes, six, and seven vertically stacked volumes, respectively. The rod
bundle interphase friction model option was applied to the active core volumes. The fuel rods
were modeled using 3 heat structures representing the central fuel assembly and 2 heat
structures representing the peripheral fuel assemblies of the LOFT core. The pressurizer
system was modeled with a surge line, a pressurizer vessel, a spray line from the cold leg, a
spray valve and a PORV. Two volumes for the surge line, nine volumes for the pressurizer
vessel and one volume for the spray line were used. The spray valve and the PORV were
simulated with two trip valves. The associated trip logic was prepared according to the
experimental specification. The SG was modeled using 12 volumes in the primary coolant
system and 8 volumes in the SG riser. Heat was exchanged between the primary and
secondary sides of the SG through the U-tube, which was modeled using 12 heat structures.
The rod bundle interfacial friction option was used for the volumes in contact with the U-tubes
heat structures. The emergency core cooling system in the LOFT was also modeled. However,
it is not used in the transient calculation. The containment was modeled using a time-dependent
volume with constant pressure.

A steady state run was performed to obtain initial conditions of the whole system prior to running
the transient case. The initial conditions obtained from the steady state run are presented in
Table 1 and compared to the measured data. The RELAP5 results for the steady state run
agree well with the experimental initial conditions except for the hot leg temperature of the
broken loop. The hot leg temperature of the broken loop deviated from the range of the
experimental uncertainty. However, considering that the broken loop does not play an important
role from the perspective of the heat removal and the temperature deviation was not significant,
it was concluded that the out-of-range value for the broken hot leg temperature would not
adversely affect the overall transient calculation.
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The boundary conditions and the control trips used in the base calculation were identical to
those used in the reference calculation. The information for the boundary conditions and the
control trips can be found in the attached input decks. The steady state and the transient input
decks for the base calculation are presented in Appendix A and B, respectively.
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Table 1. Initial Condition for Experiment L9-1/L3-3

Parameter Measured Calculated

Primary Coolant System

Mass flow rate (kg/s) 479.1±2.6 479.4
Hot leg pressure (MPa) 14.9±0.10 14.91

Cold leg temperature (K) 558.9±1.3 557.7

Hot leg temperature (K) 578.2± 1.8 577.0

Reactor

Power level (MW) 49.6±0.9 49.6

Steam Generator Secondary Side

Water level (m) 0.14±0.08 0.14

Water temperature (K) 545.0±0.8 546.1

Pressure (MPa) 5.67±0.08 5.70
Mass flow rate (kg/s) 27.0±1.0 26.1

Broken Loop

Hot leg temperature (K) 563.3±2.6 556.9

Cold leg temperature (K) 557.6±2.6 557.6

Pressurizer

Steam Volume (mn') 0.43±0.05 0.48

Liquid volume (in') 0.50±0.05 0.48

Water temperature (K) 614.9±1.3 614.7

Pressure (MPa) 14.93±0.25 14.93

Liquid level (m) 0.92±0.1 0.92
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4. RESULTS AND DISCUSSION

4.1 Base Calculation

The results of the base calculation with the RELAP5 modeling described in the previous section
are compared with the experimental data in Figures 3 through 13. Figures 3 to 7 are
comparisons for short-term responses up to 300 seconds, while Figures 8 to 13 are
comparisons for the long-term transient up to 10,000 seconds. In addition, the chronology of the
major events for the base calculation is compared with the measured data in Table 2 for the
LOFT Experiment L9-1/L3-3.

4.1.1 Short-term Responses

The major thermal-hydraulic phenomena which can be observed during the short-term phase of
the transient include, dryout of the SG secondary side, PCS pressurization, PCS pressure
controlby the pressurizer spray valve, and decay heat removal following reactor trip, etc.

The pressure trend of the PCS together with that of the SG secondary side is compared with
experimental data in Figure 3. As the heat removal capability in the SG secondary side
degraded due to the trip of the main feedwater pump, the pressure of the PCS gradually
increased. When the PCS pressure reached the set pressure of 15.338 MPa, it was controlled
by the pressurizer spray valve activation. As the heat generation in the reactor core exceeded
the heat removal capability by both the SG secondary side and the pressurizer spray valve
actuation, the PCS pressure continued to increase up to the reactor scram set pressure of
15.745 MPa. Following the scram, the PCS pressure decreased because the power input to the
PCS dropped sharply to the decay power level. After that, the pressurization of the PCS due to
decay heat was controlled by pressurizer spray actuation and subsequent steam condensation.
The pressure of the SG secondary side rose gradually following initiation of the transient due to
heating from the primary side. As the secondary side of the SG was drying out, however, the
reduced heat removal capability decreased the pressure in the SG. The SG pressure increased
again as the main steam control valve (MSCV) started to close on the reactor scram signal. As
shown in Figure 3, the code pressure results calculated for both the PCS and the SG secondary
side were in agreement with the experimental data.

The temperature comparisons of the calculated and experimental results for the PCS and the
SG secondary side are shown in Figure 4. It is shown in the figure that the temperature behavior
is predicted well by the code, even though minor discrepancies are shown. However, these
differences are not considered significant to affect the later calculation results.

Figure 5 shows a comparison of the calculated reactor power to the experimental data. It is
apparent that the predicted behavior of the reactor power is very similar to the experimental
data. This implies that the code-predicted heat addition to the PCS during the transient matched
well with the experiment.

A comparison of the experimental and calculated mass flow rate through the MSCV is
presented in Figure 6. As the pressure in the SG secondary side increased, the mass flow rate
through the MSCV increased until the MSCV started to close on the reactor scram signal. From
this comparison, it can be stated that the mass flow rate behavior through the MSCV can be

4-1



predicted very well by the code.

Figure 7 shows a comparison of the calculated and experimental results for the SG collapsed
liquid level. The SG secondary collapsed water level is a good indication of SG secondary
conditions changing. The water level of the SG secondary side dropped monotonically due to
evaporation without feed. As the water level decreased, the heat transfer rate through the SG
U-tube degraded and this forced the PCS pressure to increase up to the reactor scram set point.
After dryout of the SG secondary side, the heat transfer to the SG secondary side through the
U-tube was by vapor natural circulation with a small wall heat transfer coefficient. This implies
that the secondary system was de-coupled from the primary side and therefore it could no
longer control the PCS pressurization. The calculated dryout rate of the SG secondary side
closely resembled the test data as shown in Figure 7.
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Figure 3. Comparison of Pressure for Short-term Response
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Table 2. Major Sequence of Events for Experiment L9-1/L3-3

Event Measured (sec) Calculated (sec)

L9-1

Main feedwater pump tripped off 0.0 0.0

Pressurizer spray activated 30.0±0.1 29.0

Reactor scram 65.4±0.2 65.0

Steam generator main steam control valve closed 77.2±0.2 80.0
Steam generator liquid level reached bottom of 190 71.0
indicating range (0.25 m, above tube sheet)

Pressurizer spray valve cycling initiated 208.9±0.1 205.0
Pressurizer liquid level reached top of indicating 1089.7±30 1365.0
range (1.83 m, above bottom)
Pressurizer spray valve cycling ended 1246.0±0.1 1785.0

PORV cycling initiated 1467.9±0.1 1785.0

L3-3

PORV latched open 3269.9±0.1 3295.1

Primary coolant pumps tripped off 3284.8±0.2 3295.1

Primary coolant pump coastdown completed 3304.2±0.8 3330.1

Upper plenum fluid reached saturation pressure 3329.4±0.2 3405.3

PORV closed 4849.7±0.1 4880.4

Steam generator secondary refill initiated 5114.6±0.2 5145.4

Natural circulation initiated 5205± 10

Steam generator secondary refill completed 5746.4±0.2 6255.5
Pressurizer liquid level reached bottom of 5915±5 5570.5
indicating range (0.06 m, above bottom)
Steam generator secondary feed-and-bleed 6712.2±0.2 7230.4
initiated
Experiment completed 9517.4±0.2
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4.1.2 Long-term Responses

Most of the thermal-hydraulic phenomena during the long-term phase occurred following
sub-sequences such as PCS pressure control by PORV cycling and latched open, plant
recovery by refilling the SG secondary side, and removing decay heat through a feed-and-bleed
operation using the secondary side.

Figure 8 presents a comparison of calculated and experimental pressure value during the
long-term transient phase for both the PCS and SG secondary side. The cycling operation of the
pressurizer spray valve controlled the PCS pressure from the 30 seconds. In the experiment,
the pressurizer spray was closed by an operator at 1,246.0 seconds. For the RELAP5 model,
the pressurizer spray was modeled to be terminated on the indication of the PORV actuation. As
decay heat added to the PCS exceeded the cooling capability of the pressurizer spray, the
PORV cycling operation started to regulate the PCS pressure. The PORV cycling operation
continued for about 1,800 seconds until the PORV was latched open. During the cycling
operation by both the pressurizer spray valve and the PORV, the pressure of the SG secondary
side was decreased monotonously. Figure 8 shows that the code-predicted pressure behavior
during this period matched very well with test data.
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Figure 8. Comparison of Pressure for Long-term Response
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The temperature for both the PCS and the SG secondary side during the cycling operation of
the pressurizer spray valve and the PORV was increased gradually as presented in Figure 9.
The calculated temperature of the PCS was in agreement with test data. The temperature of the
SG secondary side, however, was over-estimated by the code. Since the SG was still in a
de-coupled state from the PCS, the conservative prediction of the PCS behavior was not
considered to be significant.

Figure 10 shows a comparison of pressurizer collapsed liquid level. It appears that the
code-calculated liquid level is higher than the level in the experiment, especially during the
PORV cycling operation. However, the difference is believed to be due to the fact that the
differential pressure detector for water level calculation could not measure the water level over
the upper detector location (1.83m, above bottom), while the code calculated the water level at
the top of the pressurizer (2.0m, above bottom).

Experiment L3-3 was initiated by the PORV latched open. The LOFT plant recovery during this
experiment was by two subsequent recovery procedures. The first recovery procedure was the
PORV latched open to depressurize the primary coolant system. The second recovery
procedure was by refilling the SG and removing decay heat through a feed-and-bleed operation
using the SG secondary side.
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Figure 10. Comparison of Pressurizer Collapsed Liquid Level

The PORV was latched open at the 3,269.9 seconds, and maintained its state to 4849.7
seconds. The PCS pressure and temperature during the PORV latched open period was
over-estimated by the code as seen in Figures 8 and 9, respectively. One of the reasons for this
discrepancy was that the code-predicted excessive swelling of the PCS fluid during the time the
PORV was latched open as noted in the reference calculation [4]. The excessive swelling of the
code prediction can be confirmed from the behavior of the pressurizer water level in Figure 10.

The predicted water level during this period remained nearly constant, while the measured level
decreased gradually as the fluid discharged through the PORV. This implies that the top of the
pressurizer was filled with lower steam quality in the code calculation than in the experiment.
Considering that water has much lower enthalpy than steam, the total discharged energy
through the PORV would be under-estimated in the code, while the code-predicted mass flow
rate through the PORV agreed well with the test data as shown in Figure 11. Therefore, it is
concluded that over-estimation of the PCS pressure and temperature during the PORV latched
open period is due to the code's under-estimation of total discharged energy through the PORV.
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Figure 11. Mass Flow Rate through PORV for Long-term Response

Other important phenomena occurring during the period when the PORV was latched open
were the changes in the fluid condition and the mass of the PCS. Figure 12 shows that the PCS
fluid rapidly reached saturation conditions when the PORV was latched open, and, as a result,
the steam started to be generated. I.n Figure 13, the change to the PCS system mass during this
period is presented. It is apparent from Figure 13 that the code-calculated PCS mass behavior
such as the total mass and the decreasing slope were very close to the measured data.

The second recovery procedure was initiated by refilling the SG secondary side through the
auxiliary feedwater line, and the plant recovery was completed through feed-and-bleed
operation. As the PCS was coupled again with the SG secondary side during the second
recovery period, the PCS pressure and temperature decreased rapidly. It can be seen from
Figures 8 and 9 that the code-predicted trends of the system pressure and temperature
generally agree well with the experimental data, even though the excessive cooling by the code
was also shown.

For the code-predicted excessive cooling during the second recovery procedure, the code
modeling deficiency of the SG secondary side was presumed to be one of the reasons.
However, the specific reasons for the deviation were not clearly identified in this assessment.
Therefore, further investigations into the deviation sources are needed to enhance the code's
predictability.
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4.2 Sensitivity Studies

The sensitivity studies were performed to identify parameters having significant effect on the
predicted thermal hydraulic behaviors. The cases and the parameters for the sensitivity studies
are presented in Table 3. The first three parameters were selected as short-term parameters,
while the last two were chosen as parameters which affect the long-term transient behavior. The
code-predicted results for each case are compared with both the base calculation and the
experimental data in Figures 14 through 17.

Table 3. Matrix for Sensitivity Studies

~~~CASES ' :!
PASESE Bas Case 1 Case 2 Case 3 Case 4 Case 5PARAMETERS'--- 'i; Cs1

Pressurizer 15.432
Spray Valve (Note432 Base Base Base Base

Loss Coefficient ____________________Note_1)

Short-term SG Nodalization 6 Base Base Base Base
Parameters (Note 1),

SG U-tube Heat, 10124.Trans. Area 10124.9(Cylinder 12149. Base Base m2  Base Base
(Cylinr HM iI (Note 1)Height), ':: ... •

Heat Transfer
Coefficient to (Note'2) Base Base Base (Note 1) Base

Long-term Environment __________ __,_

Parameters PORV
Discharge 0,8 Base Base Base Base 1.0

Coefficient (Note 1)
Notes:
1. These values are identical to those in NUREG/IA-01 14 [4]. The environmental loss heat

transfer coefficients for components are as follows:
Reactor Vessel and Pipe: 13.450 W/m 2K
Steam Generator: 3.385 W/m2K
Pressurizer: 3.019 W/m 2K

2. Compared to those in the NUREG/IA-01 14, the environmental loss heat transfer coefficients
for these cases are increased by 40% as follows:
Reactor Vessel and Pipe: 18.830 W/m 2K
Steam Generator: 4.739 W/m 2K
Pressurizer: 4.227 W/m 2K

4.2.1 Pressurizer Spray System Loss Coefficient (Case 1)

The pressurizer spray in the LOFT facility was used to regulate the PCS pressure by
condensing steam at the top of the pressurizer. The loss coefficient of the pressurizer spray
system which determines the amount of the spray flow was known to have a remarkable effect
on the RCS pressure behavior [9]. In this sensitivity study, the effect of the mass flow rate
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through the spray valve was investigated. The mass flow rate was reduced from 1.7 kg/sec to
1.0 kg/sec by increasing the loss coefficient of the spray valve from 1.0 to 15.432 [4]. From the
comparison in Figure 14, it is seen that the pressure before reactor scram increased more
rapidly than for the base calculation, as the reduced mass flow rate was not sufficient to
suppress the pressure increase. The pressure increase after the reactor scram, however, was
slower than that for the base calculation because the heat added to the PCS was smaller than
in the base calculation due to the earlier reactor trip.
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Figure 14. Sensitivity Studies for Short-term Parameters

4.2.2 Steam Generator Nodalization (Case 2)

The heat transfer phenomena through the SG U-tube plays a very important role in this type of
transient, because the heat generated in the reactor is mainly removed by the SG secondary
side until it is de-coupled after a complete depletion. The SG nodalization is one of the most
important parameters which affect the heat transfer phenomena through the SG [9, 10]. The
effect of coarse nodalization of the SG was examined for this case. The nodes of the SG U-tube
and the SG secondary side associated with the U-tube were reduced from 6 to 3 nodes, which
implied that the subdivided four nodes in the base calculation were merged into one node as in
the reference calculation [4]. As shown in Figure 14, this modeling change caused completely
different results from the base calculation. The PCS pressure surge was not controlled, even
though the reactor trip was accomplished on indication of the PCS high pressure. The pressure
was not suppressed until it had increased sharply to the PORV actuation set pressure. The
reason for this can be deduced from a comparison of the heat transfer rate through the U-tube.

Figure 15 shows that the heat transfer rate during the period of the steep pressure increase
after the reactor trip was lower for this case than for the base calculation, which led to the PCS
over-pressurization. Therefore, the PCS over-pressurization can be attributed to the coarse
nodalization of the SG U-tube and the associated SG secondary side.
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Figure 15. Comparison of Heat Transfer Rate through SG U-tube

4.2.3 Steam Generator U-tube Heat Transfer Area (Case 3)

The heat transfer area of the SG U-tube was generally identified as a factor to have an impact
on the initial conditions in the SG secondary side [4, 11]. This implies that the SG U-tube heat
transfer area may also affect the SG heat transfer phenomena during the transient phase.
Therefore, the SG U-tube heat transfer area also selected as a sensitivity parameter. In this
sensitivity study, the heat transfer area of all the nodes of the SG U-tube was reduced to
10,124.886 m2 [4] from 12,149.864 m2 in the base calculation. From Figure 14, the PCS
pressure behavior for Case 3 is very similar to that in the Case 1, i.e., reduction of the
pressurizer spray valve loss coefficient. The reactor tripped earlier due to the reduced heat
transfer to the SG secondary side, and the pressure increase after the reactor trip was slower
than for the base calculation due to the reduced heat added to the PCS from the reactor core as
in Case 1.

4.2.4 Heat Transfer Coefficient to Environment (Case 4)

Generally, the heat losses to the environment from the plant main components after a reactor
trip can affect the long-term trend of the transient since the amount of the heat loss to the
environment is not negligible compared to the decay heat level. In the previous calculation using
RELAP5/MOD1, the PCS fluid heatup rate during the PORV cycling operation was much faster
than in the experiment, and the amount of the discharged coolant through the PORV was
greater in the calculation than in the experiment [3,7]. This difference was considered due to
higher environmental heat losses from the primary system than assumed [3]. In this sensitivity
study, the effect of the environmental heat loses was investigated. The values from reference
calculation [4] were used as heat transfer coefficients of the major components such as the
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reactor vessel, the steam generator, the pressurizer, and primary coolant system, as shown in
Table 3. This implies that the total heat loss to the environment from the plant main components
was decreased by about 40% in this sensitivity study. As shown in Figure 16, the environmental
heat loss mainly affected the PCS temperature behavior during the cycling operation period of
both the pressurizer spray and the PORV. During this period, the temperature increased more
rapidly than for the base calculation as the total heat loss to the environment was reduced. In
addition, the steeper temperature increase resulted in the successive key events such as the
PORV latched open, the SG refill, and the feed-and-bleed operation to occur earlier than for the
base calculation.

I
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Figure 16. Sensitivity Studies for Long-term Parameters

4.2.5 PORV Discharge Coefficient (Case 5)

The effect of the discharge coefficient and the thermal nonequilibrium constant of the PORV
were checked by setting them at 1.0 and 0.14, respectively. The calculated mass flow rates
using these setting are compared in Figure 17. Compared to the base calculation, the mass flow
rate through the PORV for this sensitivity increased up to 50% during the PORV latched open
period as shown in Figure 17. This increased mass flow resulted in a more rapid PCS cooling
during the PORV latched open period. However, the PCS temperature behavior during the
cycling operation of the PORV was not influenced by the increased mass flow rate through the
PORV as shown in Figure 16.
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Figure 17. Sensitivity Study for Mass Flow Rate through PORV

4.3 Run Statistics

An IBM Personal Computer (Pentium III 933 MHz) was used for the present calculations with a
DOS operating system. The required CPU time and the time step size with respect to the real
transient times for the base calculation are presented in Figures 18 and 19, respectively. Figure
18 shows that the required CPU time up to the real transient time of 10,000 seconds is 2,427.76
seconds, including the input processing time of 3.46 seconds. Therefore, the grind time for the
base calculation is calculated as follows:

CPU time, CPU = 2,427.76 - 3.46 = 2424.3 sec

Number of time steps, DT = 125,092

Number of volumes, C = 134

Grind time = CPU X1,000 / (C XDT) = 0.14463 CPU msec/vol/step

In Figure 19, the advanced time step size is compared with the Courant time step size. The
maximum time steps specified in the base input decks were 1.0 second up to 1,000 seconds,
0.1 second up to 2,000 seconds, 0.5 second up to 4,000 seconds, 0.1 second up to 8,000
seconds, and 0.5 second up to 10,000 seconds of the real transient time. It is shown in Figure
19 that the advanced time step sizes were below the Courant time step sizes throughout the
transient.
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5. CONCLUSIONS

The purpose of this report is to assess the capability of the RELAP5/MOD3.3Beta computer
code to simulate thermal-hydraulic behavior associated with the LOFT Experiment L9-1/L3-3.
For this purpose, major parameters identified through sensitivity studies to have the most
significant effect on the predicted thermal-hydraulic behaviors were incorporated into the base
calculation to improve the code predictability. The code-predicted results were compared with
the experimental data to assess the code predictability. Major conclusions through this
assessment are summarized as follows:

From the comparisons presented with Figures and Tables, it was shown that the code-predicted
results were generally in agreement with the measured data. Therefore, it is concluded that the
RELAP5/MOD3.3Beta computer code has sufficient capability in predicting the thermal hydraulic
phenomena occurred in the LOFT Experiment L9-1/L3-3.

However, the discrepancies between the calculation and the experiment were also identified. In
Experiment L9-1, the code over-estimated temperature behaviors of the SG secondary side after
dryout of the SG. However, these discrepancies were not considered to be significant, since the
SG was in a de-coupled state from the PCS after the dryout of the SG secondary side. In
Experiment L3-3, the code predicted excessive swelling of the PCS fluid during the first recovery
mode, and predicted excessive cooling during the second recovery mode. The differences
during the first recovery mode were due to the code's under-estimation of total discharged
energy through the PORV. For the discrepancies during the second recovery mode, the code
modeling deficiency of the SG secondary side was presumed to be one of the reasons. However,
it is concluded that further investigation into the deviation sources are -needed to enhance the
code's predictability, since the specific reasons for the deviation were not clearly identified in this
assessment.

Through sensitivity studies, the major parameters were identified to have significant effect on the
predicted thermal-hydraulic behaviors. These parameters include the pressurizer spray system
loss coefficient, nodalization of the SG secondary side, SG U-tube heat transfer area, heat
transfer coefficient from the LOFT main components to the environment, and the PORV
discharge coefficient. The first three parameters are significant during the short-term transient
phase, while the last two are significant during the long-term transient phase. Therefore, the five
parameters listed above should be carefully modeled to obtain appropriate calculation results for
transient types such as the total-loss-of feedwater accident and its recovery modes.
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Appendix A

Steady State Input Deck for Base Case





=loft 19-1 post test analyss deck

* initial conditions

* cre power = 50. mw

* pas flow = 479.3 kg/s

* thot =578. k

* tcod=559.0 k

-1- - 1 1 1--1-1
0000100 new stdy-st
0000101 run
0000102 si

0000105 5. 10.
0000110 nitrogen
*time step control cards

* end ime mrin d max dt opt mnr njr rst

0000201 1000.0 1.e-6 0.5 3 4 500 200

* minor edit variables

* pressure

0000301 p 345010000 * pe-bl-1

0000302 p 310010000 * pe-b-2

0000303 p 315110000 pe-bl-3

0000304 p 350010000 * pe-bl-4

0000305 p 315090000 * pe-bl-6

0000306 p 350020000 * pe-bl-8

0000307 p 185010000 * pe-pc-1

0000308 p 100010000 * pe-pc-2

0000309 p 420010000 * parv inlet

0000310 p 110010000 * pt-139-2,3,4

0000311 p 245010000 * pe-lup-la,lb

0000312 p 215010000 * pe-lst-la,b/pe-2st-la,b

0000313 p 200010000 * pe-lst-3a,3b

0000314 p 530020000 * pt-p4-10a

0000315 p 535010000 * pt-p4-85

*temnperatures

0000338 tempf
0000339 tempf
0000340 tempf

245010000
246010000
250010000

* te-1up-6
*te-2up-4
* te-lup-3

* dnsities

0000341 rho 345010000 * de-bl-1
0000342 rho 310010000 * de-bi-2
0000343 rho 185010000 * de-pc-1
0000344 rho 100010000 * de-pc-2
0000345 rho 115120000 * de-pc-3
0000346 voidgj 400010000 * surge line density
0000347 rho 115040000 * s/g tubes
0000348 rho 115050000 * s/g tubes
0000349 rho 115060000 * s/g tubes
0000350 rho 115070000 * s/g tubes

* velocies

0000351 voidf 100010000 * ilhl nozze
0000352 velf 100010000 * ilhl nle
0000353 velf 115030000 * s/g inlet
0000354 velf 400010000 * surge line
0000355 vefl] 425000000 * porv liq vel
0000356 vekg 100010000 * il nozzle
0000357 velg 115030000 * s/g inlet
0000358 ve~g 400010000 * surge line
0000359 veki] 425000000 * porv yap vel

* mass flow rates

0000360 mflow] 100010000 * ilhi nozzle
0000361 mflowj 150010000 * pump outlet
0000362 miflow 185020000 * dtt-rake ill
0000363 mflow] 400010000 * pres. surge line flow
0000364 mflowj 407000000 * pz spray flow
0000366 mflowj 425000000 * pres. relief valve flow
0000367 mflow] 550000000 * steam flow ontrol valve
0000368 mflowj 548000000 * aux feed
0000369 mflowj 560000000 * main feed
0000370 crirvar 1 *s/g L

*dadding temperatures center module

0000371 httemp 230000110 * te-5h5-015
0000372 httemp 230000210 * te-5h5-034
0000373 httemp 230000310 * te-5h5-049

* peak centerline temperatures

0000374 hftp 230000101 * core lower region
0000375 httemp 230000201 * core middle region
0000376 httemp 230000301 * core upper region

* reactor kinetic parameters

0000320
0000321
0000322
0000323
0000324
0000325
0000326
0000328
0000329
0000330
0000331
0000332
0000333
0000334
0000335
0000336
0000337

tempf
tempt
empf

tempf
tempf
tempf
tempf

tempf
tempf
tempf
tempf
tempf

tempf
tempr
tempf
tempf

406010000

310010000
100010000
185010000
115030000
115100000
515040000

415050000

415040000

415030000

315120000

350020000

205010000

210010000

345010000

210030000

210040000

* spray tempf
* te-bl-2a,2b,2c
* te-pc-2a,2b,2c
* te-pc-1
" te-9g-1

* te-sg-2
*te-sg-3

* pzr volume 5

*te-139-19
* te-139-20

* te-p138-171

* te-p138-170
* te-lst-1/te-2st-1
* te-lst-2/te-2st-2
* te-bNl

* te-lst-14/te-2st-14
* te-3up-2

0000377
0000378
0000379
0000380

ridpow 0
rkflpow 0
rkgapow 0
rkreac 0

* t•atal reactor power
* fissn decay power

* gamma decay power

* reactivity
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0000381
0000382
0000384
0000385
0000386
0000387
0000388
0000389
0000390

ptphead 135
pmphead 165

cntrivar 2

iotivar 3

mflowj 185010000

mflowM 185030000

mflows 200020000

pmpvel 135

pmpvel 165

* pcpm head

* pcp2 head
" pzr level

* rx vessel level

* trips

* variable trips

0000501 p 100010000 le null 0
* eoc ched valve

0000502 p 600010000 ge p 1
* accumulator check valve

0000503 p 615010000 ge p 1
* isolation valve hot leg
0000504 time 0 It null 0
* isolation valve cold leg
0000505 time 0 It null 0
* qobv hot leg

0000506 time 0 It null 0
* qobv cold leg

0000507 time 0 It null 0
* dheck valve surge line pemurizer
0000508 time 0 ge null 0
* pressurizer relief valve
0000509 tempf 100010000 ge null 0
* steam control valve
0000510 time 0 It null 0
* boundary system valve
0000511 time 0 It null 0
* Ipis hip
0000512 time 0 ge null 0
* hpis trip
0000513 tirne 0 ge null 0

14.193103e6 I

85010000 20.e6

85010000 20.e6

n

n

0.0 I

0.0 I

0.0 I

0.0 I

0.0 1

597.0

0.0 1

0.0 I

10000.0 1

10000.0 1

00O(157O p

0000571 p
0000572 p
0000573 p
0000574 p
0000575 p
0000576 p
0000577 p

* logical trips

0000600 670
0000601 563
0000602 -563
0000603 655
0000604 609
0000605 572
0000606 -572
0000607 608
0000608 605
000609 504
0000610 612
0000611 -521
0000612 611
0000613 616
0000614 -522
0000615 -612
0000616 615
0000617 612
0000618 605
0000621 623
0000622 -571
0000623 621
0000624 509
0000625 623
0000626 576
0000627 -576
0000628 629
0000629 626
0000635 504
0000636 509
0000650 -652
0000651 650
0000652 -509
0000655 601
0000656 508
0000659 561
0000660 504
0000669 561
0000670 565
0000680 530
0000688 690
0000689 -575
0000690 688

* nti

and
and
and
or
and
and
and
or
or
or
and
and
or
and
and
and
or
or
or
and
and
and
or
and
and
and
or
and
and
and
or
and
or
or
or
or
and
and
or
or
and
and

420010000 gt null

420010000 It null

420010000 It null

420010000 gt null

420010000 gt null

420010000 It null

420010000 It null

420010000 gt null

0
0
0
0
0

0
0
0

1.620058e7 n
1.606269e7 n
1.486300e7 n
1.506980e7 n
1.533874e7 n

1.50500067 n
1.482153e7 n
1.4959500' n

561
-564
602

609
-509

-573
606

607
504
520

-616
610

523
613
609
614

616
607
570
-571
622

-552
624
-509
-577
627

628
504

-536
550

652
651
603
609
562
504
564

-655
530
574
-551
689

0000520
0000521
0000522
0000523
0000530
0000531
0000536
0000540
0000541
0000550
0000551
0000552
0000560
0000561
0000562
0000563
0000564
0000565

p 530020000 gt null 0
p 530020000 It null 0
p 530020000 gt null 0

p 530020000 It null 0

time 0 ge null 0

p 530020000 gt p 54V
time 0 ge null 0
tempf 100010000 gt null 0
p 100010000 gt null 0

time 0 ge null 0

time 0 ge timeof 625
time 0 ge timeof 509

p 100010000 le null 0

time 0 ge timeof 552

time 0 gt null 0

aritrvar 1 It null 0

aytrivar I gt null 0

time 0 ge timeof 669

7.103448e6
7.0344827e6
6-3448275e6

6.4137931e6
3600.0

7010000 0.0
10000.0

583.16
1.574553e7

10000.0
0.0
1580.
13.15862e6
265.0

5400.0
2.1844
2.9464

966. 1

n
n
n

n
n
n

n

I

n
n
n

act loop

* reactor vessel nozzle - intact loop hot leg

A-2



1000000 rvnilhl branch
1000001 2 0
1000101 0.0634 1.5373 0.0 0.0 0.0 0.0
1000102 4.0e-5 0.0 00000
1000200 0 14901000. 1346300.0 2462060.0 0.0
1001101 250000000 i00000000 0.0634 0.0 0.0 000100
1002101 100010000 105000000 0.0 0.05 0.05 000100

1001201 10.582000 11.005000 0.0
1002201 10.582000 10.625000 0.0

* presurizer connection tee reactor vesse side

1050000 pzrbvs branch
1050001 1 0
1050101 0.0634 1.634 0.0 0.0 0.0 0.0
1050102 4.0e-5 0.0 00000
1050200 0 14896100. 1346300. 2462190.0 0.0
1051101 105010000 110000000 0.0 0.05 0.05 O00100
1051201 13.795000 13.974000 0.0

* steam generator inlet piping

1100000 sginlp branch
1100001 1 0
1100101 0.0 0.623 0.0303 0.0 0.0 0.0
1100102 4.0e-5 0.0 00000
1100200 0 14857200. 1346340. 24629400.0 .0000000
1101101 110010000 115000000 0.0 0.1 0.1 000100
1101201 13.801000 13.692000 0.0

1150405 0.3
1150406 0.0

1150407 0.0

1150408 0.0

1150501 0.0

1150601 0.0

1150602 90.

1150603 -90.

1150701 0.0

1150702 0.2

1150703 0.5

1150704 0.2

1150705 1.0

1150706 0.2

1150707 -0.2

1150709 -1.0

1150710 -0.2

1150711 -0.5

1150712 -0.4

1150713 -0.6

1150714 -0.3

1150801 4.0

1150802 4.0

1150803 1.0

1150804 4.C

1150805 4.C

1150901 0.1
1150902 0.0

1150903 0.0

1150904 0.1
1150905 0.2

1150906 0.1

1150907 0.0
1150908 0.0
1150909 0.1
1151001 0

1151101 00
1151102 10

1151103 00
1151104 00
1151201 0

1151202 0

1151203 0

1151204 0
1151205 0

1151206 0

1151207 0

1151208 0

1151209 0
1151210 0

1151211 0

1151212 0

1151213 0

1151300 0

1151301 10
1151302 8.

1151303 4.

1151304 4.

1151305 4.3

1151306 4.3

35
437
462

0
0

46
13
,6675
67
865
865
67
6675
13
98
89
56

In-S
Le-5
Le-5
Le-5le- 5

e5
15

D5

000
100
100

0000
0100

16
17
18

19
19

9
9
19

2
3
7
8
9
10
11
15

16
17
18
19
0.0 2
0.0102 3
0.0103 15
0.0102 16
0.0 19
0.15 1
0.05 2
0.0 7
0.1 8
0.2 9
0.1 10
0.0 15
0.05 16
0.1 18

19
2
3
14
18

14871600. 1346350.
14877200.1346350.
14793300. 1346370.
14770000. 1321980.
14746400. 1301720.
14729700. 1283950.
14721700. 1268380.
14715000. 1254890.
14707300. 1242.570.
14707600. 1242600.
14631100. 1242600.
14621800. 1242600.
14616700. 1242600.

*steam generator plus piping

1150000 sgppip

1150001 19

1150101 0.0 3

1150102 0.151 15

1150103 0.0 18

1150104 0.0634 19

1150201 0.0 1

1150202 0.0512 2

1150203 0.0 15

1150204 0.0512 16

1150205 0.0 18

1150301 1.4385 1

1150302 0.708 2

1150303 0.63 3

1150304 0.26675 7

1150305 1.067 8

1150306 0.45 10
1150307 1.067 11

1150308 0.26675 15

1150309 0.63 16

1150310 0.547 17

1150311 0.689 18

1150312 0.559 19

1150401 0.09 1

1150402 0.057 2

1150403 0.335 3

1150404 0.0 15

ppe

2462710.0 0.0 0.001
2462600.0 0.0 0.002
2464340.0 0.0 0.003
2464840.0 0.0 0.007
2465340.0 0.0 0.008
2465690.0 0.0 0.009
2465870.0 0.0 0.0 10
2466020.0 0.0 0.0 11
2466180.0 0.0 0.0 15
2466180.0 0.0 0.0 16
2467720.0 0.0 0.0 17
2467980.0 0.0 0.018
2468100.0 0.0 0.0 19

01
02
03
07
08
09

.728000 10.670000 0.0
1370000 8.4284000 0.0

K456000 4.7693000 0.0
3865000 4.2164000 0.0
3407000 4.6700000 0.0
3009000 4.6296000 0.0
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1151307 4.2676000 4.5954000 0.0

1151308 4.2398000 4.5671000 0.0

1151309 4.2249000 4.5338000 0.0

1151310 7.9665000 8.1922000 0.0

1151311 9.4925000 9.9460000 0.0

1151312 10.040000 10.505000 0.0

1151401 1.0224e-2 0. 1. 1.

10
11
15
16
17
18

18

* pump data

* pump suion tee

1200000 pmpscdt branch

1200001 3 0

1200101 0.0634 0.76 0.0 0.0 0.0 0.0

1200102 4.0e-5 0.0 00000

1200200 0 14613100. 1242600. 2468180.0 0.0

1201101 115010000 120000000 0.0 0.1 0.1 000000

1202101 120010000 125000000 0.0317 0.2 0.2 000100

1203101 120010000 155000000 0.0317 0.2 0.2 000100

1201201 10.040000 10.505000 0.0

1202201 5.2077000 5.2983000 0.0

1203201 5.2071000 5.2944000 0.0

* pumpl suction tee oudet

1250000 pmplasct branch

1250001 2 0

1250101 0.0 1.003 0.0613 0.0 90.0 0.521

1250102 4.0e-5 0.0 00000

1250200 0 14600300. 1242600. 2468180.0 0.0

1251101 125010000 130000000 0.0 0.1 0.1 000100

1252101 125000000 155000000 0.0 0.0 0.0 000100

1251201 7.8711000 8.2528000 0.0

1252201 -.11855000 -.13539000 0.0

* pump 1 inlet

1300000 pmplnlet snglvo(

1300101 0.0 0.457 0.0189 0.0 90.0 0.457

1300102 4.0e-5 0.0 00000

1300200 0 14578200. 1242600. 2468900.0 0.0

* primary coolant pump 1

* single phase head curves

* head curve no. I
*- ---- ------ 1-

1351100 1 1
1351101 O.O00000e+00 1.403600e+00
1351102 1.906100e-01 1.363600e+00
1351103 3.896300e-01 1.318600e+00
1351104 5.939600e-01 1.232800e+00
1351105 7.902000e-01 1.133600e+00
1351106 1.O00000e+00 1.000000e+00
*- -- -1--1-- -- 1-
* head curve no. 2
*- -1- ------- 1-- -- 1-
1351200 1 2
1351201 0.000000e+00 -6.700000e-01
1351202 2.000000e-01 -5.000000e-01
1351203 4.0000OOe-01 -2.500000e-01
1351204 5.755400e-01 O.O00000e+00
1351205 7.443200e-01 2.583000e-01
1351206 7.734800e-01 3.778000e-01
1351207 8.631300e-01 6.326000e-01
1351208 1.OOOOOOe+00 1.OO0OOOe+00
*- -1--1--1--1----1-

* head curve no. 3

*--1---- -1--1--1--1

1351300 1 3
1351301 -1.000000e+00 2.472200e+00
1351302 -8.0574"0e-01 2.047400e+00
1351303 -6.069000e-01 1.831000e+00
1351304 -4.068300e-01 1.624000e+00
1351305 -2.001710e-01 1.470500e+00
1351306 0.O00000e+00 1.403600e+00
*- -- -- 1--i- -1-
*head curve no. 4
*-- -- -- 1-- -- 1-- -- 1-

1351400 1 4
1351401 -1.000000e+00 2.472200e+00
1351402 -8.229700e-01 1.996800e+00
1351403 -6.333200e-01 1.589700e+00
1351404 -4.553400e-01 1.327900e+00
1351405 -2.710900e-01 1.194900e+00
1351406 -1.771600e-01 1.060500e+00
1351407 -9.073000e-02 1.015600e+00
1351408 O.OOOO40e+00 9.342790e-01
*--1--1- -1--- --- 1-
* head curve no. 5

*- -1--1- -1- -1--1-

1351500 1 5
1351501 0.000OOOe+00 2.500000e-01
1351502 2.OOOOO0e-01 2.800000e-01
1351503 4.000000e-01 3.400000e-01
1351504 4.1180D0e-01 2.768000e-01
1351505 5.976300e-01 4.584000e-01
1351506 7.934670e-01 6.992000e-01
1351507 1.OOO0e+00 1.000000e+00
*------ ---- ---- ---- ---- ----
* head curve no. 6

1350000
1350101

1350102
1350108
1350109
1350200
1350201
1350202
1350301
1350302
1350303
1350310

pcpumpl pump
0.0366 0,0 0.099 0.0 90.0 0.319

00000

130010000 0.0 0.0 0.0 000100
140000000 0.0 0.05 0.05 000100

0 14818100. 1242890. 2463900,0 0.0
0 8.8943000 9.2942000 0.0

0 8.8928000 8.1177000 0.0

0 0 0 -1 -1 504 0

369.00.90178860 .315500 96.00 500.600 1.43100

613.6 0.0 207.0000 0.0040000 19.598000 0.0

0.0 0.0 0.0
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1351600 1 6
1351601 O.O00000e+00 9.342790e-01
1351602 9.109900e-02 9.229000e-01
1351603 1.865090e-01 8.963000e-01
1351604 2.717620e-01 8.750000e-01
1351605 4.558720e-01 8.433000e-01
1351606 5.744060e-01 8355000e-01
1351607 7.405760e-01 8.466000e-01
1351608 7.666190e-01 8.469000e-01
1351609 8.714710e-01 8.838000e-01
1351610 1.OOOOOe+00 1.000000e+00
*-- -- -- -- -- -- 1-

head curve no. 7
*- -- 1------ ---- 1-- -- ----
1351700 1 7
1351701 -1.OOOOOOe+00 -1.000000e+00
1351702 -8.OOOOOe-O1 -6.300000e-01
1351703 -6.000OO0e-01 -3.0000OOe-01
1351704 -4.0000Oe-01 -5.000OO0e-02
1351705 -2.0000O0e-01 1.5000OOe-01
1351706 0.000000e+00 2.500000e-01
*- -- 1--i- -- 1--i--i- -- 1--
* head curve no. 8
*---- -1--I- -- 1--I- -- 1-- -1-
1351800 1 8
1351801 -1.000000e+00 -1.000000e+00
1351802 -8.0000OOe-01 -9.700000e-01
1351803 -6.OOOOOOe-01 -9.5oOOOOe-01
1351804 -4,000000e-01 -8.800000e-01
1351805 -2.000000e-01 -8.0000OOe-01
1351806 0.000000e+00 -6.700000e-01

* single phase torque data

* torque curve no. 1
*- -- 1-- -1- -- -1- -1-

1351900 2 1
1351901 0.000000e+00 6.032000e-01
1351902 1.930000e-01 6.325000e-01
1351903 3.9300D0e-01 7369000e-01
1351904 5.955200e-01 8.331000e-01
1351905 7.978200e-01 9.229000e-01
1351906 1.000000e+00 1-000000e+00
*--1- -1- -1- --- -1-

* torque ourve no. 2

*- -1--1--1--1----1-

1352000 2 2
1352001 0.000000e+00 -6.700000e-01
1352002 4.000000e-O1 -2.500000e-01
1352003 5.O00000e-01 1.500000e-01
1352004 7.372550e-01 5.265860e-01
1352005 7.680490e-01 6.065940e-01
1352006 8.672300e-01 7.436600e-01
1352007 1.000000e+00 1.000000e+00
*-- -- 1I- -1I- -- 1-- -1I- -1I- -1-i
* torque curve no. 3
*-- -- 1--i--i-- -1- -- 1-- -- 1--

1352100 2 3
1352101 -1.000000e+00 1.984300e+00
1352102 -8.009600e-01 1.394000e+00

1352103 -6.063BOOe-01 1.097500e+00
1352104 -4.068600e-01 8.220000e-01
1352105 -1.992BOOe-01 6.6480O0e-01
1352106 0.000000e+00 6.032000e-01
*-- ---- -- 1----------------- -1-
* torque curve no. 4

*--1---1----------------------1-
1352200 2 4
1352201 -1.000000e+00 1.984300e+00
1352202 -8.223400e-01 1.830800e+O0
1352203 -6.3371Oe-01 1.682400e+00
1352204 -4.585300e-01 1.557000e+00
1352205 -2.670230e-01 1.436200e+00
1352206 -1.761070e-01 1.387900e+00
1352207 -8.931000e-02 1.348100e+00
1352208 0.000000e+00 1.233610e+00
*--1--1--1--1-- --- 1- -I-
* torque curve no. 5

1352300 2 5
1352301 0.000000e+00 -4.50OOOOe-01
1352302 4.000000e-01 -2.5000SOe-01
1352303 5.000000e-01 0.O00000e+00
1352304 1.000000e+00 3.569000e-01
*--1--1---- --- 1- -- 1-

torque curve no. 6

*--I--I--I-1--- -- 1- -1--
1352400 2 6
1352401 O.OO000e+00 1.233610e+0o
1352402 9.064300e-02 1.196500e+00
1352403 1.885690e-01 1.109600e+00
1352404 2.734700e-01 1.041600e+00
1352405 4.586690e-01 8.958000e-01
1352406 5.744800e-01 7.807000e-01
1352407 7.38160Xe-01 6.134000e-01
1352408 7.685200e-01 5.849000e-01
1352409 8.700570e-01 4.8770O0e-01
1352410 1.0000O e+00 3.569000e-01
*- -1--1- -1--1- -1-

* torque curve no. 7

*---1-------------------------1-
1352500 2 7
1352501 -1.000000e+00 -1.000000e+00
1352502 -3.000000e-01 -9.000000e-01
1352503 -1.000000e-O1 -5.000000e-O1
1352504 0.OOOOO)e+00 -4.500000e-01
*- -1--1- -1- -1--1-

* torque curve no. 8

*--1---1----------------------1-
1352600 2 8
1352601 -1.000000e+00 -1.000000e+00
1352602 -2.500000e-01 -9.000000e-01
1352603 -8.000000e-02 -8.0000e-01
1352604 0.O00000e+00 -6.700000e-01

* two - phase multiplier data from 9-1 test data

* head curve

*-3 -1-- -. 1-- --1- -1- --- 1- . --1
1353000 0
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1353001
1353002
1353003
1353OO4
1353005
1353006
1353007
1353008
1353009
1353010
1353011
1353012
1353013

0.000000e+00
2.000000e-02
6.0000Oe-02
1.000000e-01
2.000000e-01
2.400000e-01
3.000000e-01
4.0000Oe-01
6.000DO0e01
8.000000e-01
9.000000e-01
9.600000e-01
1.000000e+00

0.000000e+00
2.000000e-02
5.000000e-02
1.000000e-01
4.600000e-01
8.000000e-01
9.600000e-01
9.800000e-01
9.700000e-01
9.000000e-01
8.000000e-01
5.000000e-01
0.000000e+00

1354308 -2.500000e-01
1354309 -1.000000e-01
1354310 0.000000e+00

-1.690000e+00
-5.000000e-01
0.000000e+00

*- -1- -i- -- 1- -- 1- -1--1-
* toque curve

*- -1-------------1-- -1-- -1-
1353100
1353101
1353102
1353103
1353104
1353105
1353106
1353107

0
0.000000e+00
1.250000e-01
1.650000e-01
2.400000e-01
8.0000D0e-01
9.600000e-01
1.000000e+00

0.000000e+00
7.00OOOe-02
1.250000e-01
5.600000e-01
5.600000e-01
4.500000e-01
0.000000e+00

* pump 2-phase difference data

Shead curve no. I

*- ---1--1----------------1- -- 1-
1354100 1 1
1354101 0.000000e+00 0.000000e+00
1354102 1.000000e-01 8.300000e-01
1354163 2.000000e-01 1.090000e+00
1354104 5.000000e-01 1.020000e+00
1354105 7.000000e-01 1.010000e+00
1354106 9.000000e-01 9.400000e-01
1354107 1.000000e+00 1.000000e+00
*- -1--1---------------------1-
* head curve no. 2
*- -- -1--1-- -- 1-
1354200 1 2
1354201 0.000000e+00 0.000000e+00
1354202 1.000000e-01 -4.000000e-02
1354203 2.000000e-01 0.000000e+00
1354204 3.000000e-01 1.000000e-01
1354205 4.000000e-01 2.100000e-01
1354206 8.000000e-01 6.700000e-01
1354207 9.000000e-01 8.000000e-01
1354208 1.000000e+00 1.000000e+00

-- -- ---- -------- ---- ----
*head cure no. 3

*- -1- -1--1- -1--1-

1354300 1 3
1354301 -1.000000e+00 -1.160000e+00
1354302 -9.000000e-01 -1.240000e+00
1354303 -8.000000e-01 -1.770000e+00
1354304 -7.000000e-01 -2.360000e+00
1354305 -6.000000e-01 -2.790000e+00
1354306 -5.000000e-01 -2.910000e+00
1354307 -4.000000e-01 -2.670000e+00

* head curve no. 4
*- -1--1- -1- -1--1-

1354400 1 4
1354401 -1.000000e+00 -1.160000e+00
1354402 -9.000000e-01 -7.800000e-01
1354403 -8.000000e-01 -5.00000Ce-01
1354404 -7.000000e-01 -3.100000e-01
1354405 -6.000000e-01 -1.700000e-01
1354406 -5.000000e-01 -8.000000e-02
1354407 -3.500000e-01 0.000000e+00
1354408 -2.000000e-01 5.0000OOe-02
1354409 -1.000000e-01 8.0000OOe-02
1354410 0.OOOOCe+00 1.100000e-01
*- -I--I--1--1----1-

* head curve no. 5
*-- -1I- -1i- -1i- --- I- -- 1- -1--

1354500 1 5
1354501 0.00000Cc--C 0.000000e+00
1354502 2.000000e-01 -3.400000e-01
1354503 4.000000eC1 -6.5000OOe-01
1354504 6.000000e-01 -9.300000e-01
1354505 8.000000e-01 -1.190000e+00
1354506 1.00000Cc-0C -1.470000e+00
*- -1- -1- -- - -- -- -1--
* head curve no. 6
*--1--1- -1-1- -- l-1---I--

1354600 1 6
1354601 0.000000e+00 1.10000Ce-01
1354602 1.000000e-01 1.300000e-01
1354603 2.5CCC)0e-Ci 1.500000e-01
1354604 4.000000e-01 1.300000e-01
1354605 5.000000e-01 7.OCWCOc-02
1354606 6.000000e-01 -4.00OOOOe-02
1354607 7.0000OOe-01 -2.300000e-01
1354608 8.000000e-01 -5.1000OOe-01
1354609 9.000000e-01 -9.10OOOe-01
1354610 1.000000e+00 -1.470000e+00
*- ----- -1- -- -1- -1-
* head curve no. 7

*- -1- -1--1- -1--1-

1354700 1 7
1354701 -10000(•e+00 0.000000e+00
1354702 0.0000O0e+00 0.000000e+00
*- ---- ------- 1-
* head curve no. 8
*-- -------- 1-
1354800 1 8
1354801 -1.000000e+00 0.000000e+00
1354802 0.000000e+00 0.0000(0ee+00
*- -I- -I- -I--1--1-

* torque curve no. I
*- -I--I-- -1- -- 1- -- I- -- 1-

1354900 2 1
1354901 0.oo0000e+0o 6.03200Ce-Cl
1354902 1.930000e-ol 6325000e-01
1354903 3.930C000e01 7.369000e-01
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1354904 5.955200e-01
1354905 7.978200e-01
1354906 1.000000e+00

8.331000e-01
9.229000e-01
1.000000e+00

*-- -1i- -1i- --- I- -- 1i- -- I-- -1--
1355500 2 7
1355501 -1.000000e+00 -1.O00000e+00
1355502 -3.0000(0e-01 -9.000000e-01
1355503 -1.000000e-01 -5.000000e-01
1355504 O.OOOOOe+O0 -4.500000e-0I

* torque curve no. 2

*- -1- -1- -1--1--1-

1355000 2 2
1355001 0.000000e+00 -6.70(X)0e-01
1355002 4.000000e-01 -2.500000e-01
1355003 5.000000e-01 1.500000e-01
1355004 7.372550e-01 5.265860e-01
1355005 7.680490e-01 6.065940eO1
1355006 8.672300e-01 7.436600e-01
1355007 1.000000e+00 1.000000e+00
*ý -1--1---------------------1-
* torque curve no. 3.

*--1--------------------------1-
1355100 2 3
1355101 -1.000000e+00 1.984300e+00
1355102 -8.009600e-01 1.394000e+00
1355103 -6.063800e-01 1.097500e+00
1355104 -4.068600e-01 8.220000e-01
1355105 -1.99280Xe-01 6.648000e-01
1355106 0.000000e+00 6.032000e-01
*- --- i-- -- 1I- -1l- -1I- -- 1-- -1--

* torque curve no. 4
*-- -- 1-- -- 1-- -1-- -1-- -1-- -1--

1355200 2 4
1355201 -1.000000e+00 1,984300e+00
1355202 -8.223400e-01 1.830OOe+00
1355203 -6.337100e-01 1.682400e+00
1355204 -4.585300e-01 1.557000e+00
1355205 -2.670230e-01 1.436200e+00
1355206 -1.761070e-01 1.387900e+00
1355207 -8.931000e-02 1.348100e+00
1355208 0.000000e+00 1.233610e+00
*-- -1I- -1-- 1- -- 1-- -- -.. 1-- -1--
* torque curve no. 5
*-- -1I- -1-I . .--- -1I- ---i-- -1--

1355300 2 5
1355301 0.000000e+00 -4.500000e-01
1355302 4.000000e-01 -2.500000e-01
1355303 5.000000e-01 0.000000e+00
1355304 1.000000e+00 3.569000e-01
*-- -- 1--- --1-- --- i-- --1-- -1I- -- i--
* torque curve no. 6

1355400 2 6
1355401 0.000000e+00 1.233610e+00
1355402 9.064300e-02 1.196500e+00
1355403 1.885690e-01 1.109600e+00
1355404 2.734700e-01 1.041600e+00
1355405 4.586690e-01 8.958000e-01
1355406 5.744800e-01 7.8070O0e-01
1355407 7.381600e-01 6.134000e-01
1355408 7.685200e-01 5.849000e-01
1355409 8.700570e-01 4.877000e-01
1355410 1.O00000e+00 3.569000e-01
*- -1- -1-u ...---- I-- -1- --
* torque curve n"o. 7

* torque curve no. 8
*- -I-- ---- ----- 1-

1355600 2 8
1355601 -1.000000e+00 -1.000000e+00
1355602 -2.500000e-01 -9.000000e-01
1355603 -8.000000e-02 -8.000000e-01
1355604 0.O00000e+00 -6.700000e-01

* pcpl pump velodty table

*1356100 536
*1356101 0.0 0.0
*1356102 1.0 220.

*pumpIutltump sde

1400000 pmploutp sngrvd
1400101 0.0366 0.502 0.0 0.0 0.0 0.0
1400102 4.0e-5 0.0 00000
1400200 0 15165000. 1242900. 2458470. 0.0

*pumpl otet pip tee side

1450000 pmploutt banch
1450001 2 0
1450101 0.0 1.4084 0.0633 0.0 0.0 0.0
1450102 4.0e-5 0.0 00000
1450200 0 15069300. 1242900. 2458230.0 0.0
1451101 140010000 145000000 0.0 0.1 0.1 000100
1452101 145010000 150000000 0.0 0.0 0.0 000100
1451201 8.8901000 8.6110000 0.0
1452201 10.611000 10.694000 0.0

* pump outlet tee

1500000 pmpoutt branch
1500001 3 0
1500101 0.0634 0.4966 0.0 0.0 0.0 0.0
1500102 4.0e-5 0.0 00000
1500200 0 15048800. 1242900. 2458680.0 0.0
1501101 170010000 150000000 0.0183 0.2 0.2 000100
1502101 150010000 175000000 0.0 0.1 0.1 000100
1503101 150010000 406000000 0.0 0.0 0.0 000100
1501201 4.3528000 5.261 1000 0.0
1502201 10.035000 10.103000 0.0
1503201 .08890000.02735000 0.0

* pump 2 sucion tee outlet

1550000
1550001

1550101
1550102

pmp2stt

1 0

0.0 1.003

4.0e-5 0.0

branch

0.0613 0.0
00000

90.0 0.521
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1550200 0 14601200. 1242600. 2468430.0 0.0
1551101 155010000 160000000 0.0 0.1 0.1 000100
1551201 7.5199000 7.8923000 0.0

* pump 2 inlet pipe

1600000 pmp2inet snglvo

1600101 0.0 0A57 0.0189 0.0 90.0 0.457

1600102 4.0e-5 0.0 00000

1600200 0 14580700. 1242600. 2468050.0 0.0

* primary coolant pump 2

1650000 pcpump2 pump

1650101 0.0366 0.0 0.099 0.0 90.0 0.319

1650102 00000

1650108 160010000 0.0 0.o 0.0 000100

1650109 170000000 0.0 0.1 0.1 000100

1650200 0 14832700. 1242890. 2463590.0 0.0

1650201 0 8.4974000 8.8872000 0.0

1650202 0 8.4959000 6.6507000 0.0

1650301 135 135 135 -1 -1 504 0

1650302 369.00.89699187.315500 96.00 500.600 1.431

1650303 613.6 0.0 207.433 0.004 19.5980 0.0

1650310 0.0 0.0 0.0

*pump 2 outet

1700000 pmp2outt branch

1700001 1 0

1700101 0.0366 0.514 0.0 0.0 0.0 0.0

1700102 4.0e-5 0.0 00000

1700200 0 15089900. 1242900. 2457860.0 0.0
1701101 145010000 170010000 0.0183 0.2 0.2 000100

1701201 4.140400-4.242200 0.0

* col leg pipe to eoc connection tee

1800001 1 0
1800101 0.0634 1.152 0.0 0.0 0.0

1800102 4.0e-5 0.0 00000
1800200 0 15034000. 1242910. 2259090.0 0.0
1801101 175010000 180000000 0.0 0.05 0.05
1801201 10.035000 10.083000 0.0

0.0

000100

* cod leg pipe from eoc connecdon to reactor vessd

1850000 rvnid branch
1850001 3 0
1850101 0.0634 1.01 0.0 0.0 0.0 0.0
1850102 4.0e-5 0.0 00000
1850200 0 15032100. 1242910. 2459140.0 0.0
1851101 185010000 205000000 0.0634 1.0 1.0 000100
1852101 180010000 185000000 0.0 0.0 0.0 000100
1853101 185010000 223000000 0.0 45.0 45.0 000100
1851201 9.2743000 9.3795000 0.0
1852201 10.035000 10.064000 0.0
1853201 1.6570000 1.7271000 0.0

* reactor vessel

1750000 iktlpipe
1750001 2
1750101 0.0634
1750201 0.0
1750301 0.559
1750302 0.613
1750401 0.0
1750501 0.0
1750601 0.0
1750701 0.0
1750801 4.0e-5
1750901 0.15
1751001 00000
1751101 000100
1751201 0
1751202 0
1751300 0
1751301 10.0350C

pipe

2

2
2
2
2
2
0.0 2
0.15 1
2
1

15044100. 1242900. 2458830.0 0.0 0.0 01
15037400. 1242900. 2458990.0 0.0 0.0 02

"inlet annulus top volume
*- -1- -1- -1--1----1--1-

2000000 inantop brarnh

2000001 2 0

2000101 0.0 0.33 0.0855 0.0 90.0 0.33

2000102 4.Oe-5 0.178 00000

2000200 0 15017400. 1243540. 2459500.0 0.0
2001101 200000000 205000000 0.0 0.0 0.0 000100

2002101 200000000 245010000 0.001 1800. 1800.

000100
2001201 -.0306700 -.03023076 .0

2002201 .06975000.07019300 0.0
*-. -1- -i- -- 1- -i- -1- -i-
* inlet annulus bottom volume

*- -1-- -1--1-- -1- -1--

2050000 inanbot brandc

2050001 1 0

2050101 0.0 0.424 0.11 0.0 -90.0 -0.424

2050102 4.0e-5 0.172 00000

2050200 0 15018400. 1242920. 2459460.0 0.0

2051101 205010000 210000000 0.0 0.0 0.0 000100

2051201 4.0266000 4.3312000 0.0

*- -1- -- ----- --- 11-

* downncomer

*- -1--1- -1- -1--1-

2100000 downcomr annulus

2100001 4

2100101 0.142 4

2100201 0.0 3

2100301 0.958 4

2100401 0.0 4

2100501 0.0 4

2100601 -90.0 4

2100801 4.0e-5 0.102 4

2100901 0.0 0.0 3

0 10.106000 0o0 O0

* ecc connection tee pump side

1800000 ecct branch
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2101001 00000 4

2101101 000000 3
2101201 0 15017400. 1242940. 2459500.0

2101202 0 15023500. 1242960. 2459350.0

2101203 0 15029700. 1242980. 2459200.0

2101204 0 15035800. 1243000. 2459050.0

2101300 0

2101301 4.0266000 4.3398000 0.0 01
2101302 4.0266000 4.3397000 0.0 02

2101303 4.0266000 4.3396000 0.0 03

*-- -1--1--1----- -- ---- 1-

2231304 1.6558000 1.8103000 0.0
2231305 1.6554000 1.8099000 0.0
2231306 1.6553000 1.8097000 0.0

04
05
060.0

0.1
0.1
0.1

0.0 01

0 0.0 02
0 0.0 03
0 0.0 04

-0.36

* lower plenum top volume
*-- ---- -- I-- -- ---- 1-------1-
2150000 1wrplop brandc

2150001 3 0

2150101 0.74 0.360 0.0 0.0 -90.0

2150102 4.0e-5 0.0 00000

2150200 0 15044100. 1242880. 2458850.0 0.(

2151101 210010000 215000000 0.0 0.00 0.0(

2152101 215010000 220000000 0.0 0.00 0.00

2153101 215000000 225000000 0.15 0.0 0.0

2151201 4.0265000 4.3184000 0.0

2152201 -.0651070 -.0771765 0.0

2153201 2.4798000 2.5728000 0.0

*- -1--1--1---- -------- 1-

0
000100

000100

000100

*--- -- 1- -- 1--- -1-- -1-- -1-- -1--

juncon from filler gap to lower plenum

--- --- 1 1- -- 1- -1-
2240000 fllrgapp sngljun
2240101 223010000 220010000 0.0 10. 10.
2240201 0 1.6552000 1.7051000 0.0
*--1---- -1----- ---- -- 1-- -- 1--
* lwer coe support structure
*-- -1i- -- 1- -1I- -1i- -1I-- --1--

2250000 Icoreup branch
2250001 2 0
2250101 0.25 0.52 0.0 0.0 90.0
2250102 4.0e-5 0.095 00000
2250200 0 15032600. 1242900. 2459120.0 .0
2251101 225010000 230000000 0.0975 0.3 0..
2252101 225010000 235000000 0.0 0.0 0.0
2251201 3.3398000 3.6043000 0.0
2252201 2.2306000 2.3976000 0.0

*actve core

*- -I- -1- -1--1--1-

2300000 core pipe
2300001 3
2300101 0.1705 3
2300201 0.1440 2
2300301 0.559 2
2300302 0.657 3
2300401 0.0 3
2300501 0.0 3
2300601 90.0 3
2300801 4.0e-5 0.012 3
2300901 0.5 0.5 2
2301001 00100 3
2301101 000100 2
2301201 0 15009300. 1289110. 2459680. 0.1
2301202 0 14996400. 1339030. 2459990. 0.1
2301203 0 14982500. 1354980. 2460310. 0.1
2301300 0
2301301 3.5187000 3.5227000 0.0 01
2301302 3.6127000 3.6166000 0.0 02
* cor -1- vo1ume1-
* coe bypass volume

000100

3

0.52

000100
000100

l bwer plenum bottom volume

*- -1- -1- -1- -1- -1- --
2200000 Iwrplot snglvol
2200101 0.79 037 0.0 0.0 -90.0 -037
2200102 4.0e-5 0.0 00000
2200200 0 15046800. 1241150. 2458780.0 0.0

• core filler bypass

*-- -- -------- -1-
2230000 fillegap annulus
2230001 7
2230101 2.9110-2 7
2230201 0.0 6
2230301 0.424 1
2230302 0.958 5
2230303 0.36 6
2230304 0.37 7
2230401 0.0 7
2230501 0.0 7
2230601 -90.0 7
2230801 4.0e-5 0.0 7
2230901 0.0 0.0 6
2231001 00000 7
2231101 000000 6
2231201 0 15023600. 1242730. 2459340.0 0.0 0.0 01
2231202 0 15028700. 1242320. 2459220.0 0.0 0.0 02
2231203 0 15035700. 1241930. 2459050.0 0.0 0.0 03
2231204 0 15042700. 1241540. 2458880.0 0.0 0.0 04
2231205 0 15049700. 1241160. 2458710.0 0.0 0.0 05
2231206 0 15054500. 1241010. 2458600.0 0.0 0.0 06
2231207 0 15057200. 1240860. 2458530.0 0.0 0.0 07
2231300 0
2231301 1.6569000 1.8115000 0.0 01
2231302 1.6565000 1.8111000 0.0 02
2231303 1.6561000 1.8107000 0.0 03

00.0 01
00.0 02
00.0 03

*--1--------------------------1-
2350000 corebyps pipe
2350001 3
2350101 0.015 3
2350201 0.0 2
2350301 0.559 2
2350302 0.657 3
2350401 0.0 3
2350501 0.0 3
2350601 90.0 3
2350801 4.0e-5 0.003 3
2350901 0.0 0.0 2
2351001 00000 3
2351101 000000 2
2351201 0 15021500. 1242940. 2459390.0 0.0 0.0 01
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2351202 0 15002400. 1242980. 2459850.0 0.0 0.0 02
2351203 0 14981700. 1243020. 2460330.0 0.0 0.0 03

2351300 0
2351301 2.2307000 2.3978000 0.0 01
2351302 2.2307000 2.3980000 0.0 02
*- -1- -1--1--1- -1-

upper core support structure
*- -1--1--1--1----1-

2400000 ucosst branch
2400001 2 0
2400101 0.297 1.118 0.0 0.0 90.0 1.118
2400102 4.0e-5 0.145 00000
2400200 0 14966500. 1348980. 2460680.0 0.0
2401101 230010000 2400000000.12 03 0.3 000100
2402101 235010000 2400O0000 0.0 0.0 0.0 000100
2401201 3.6456000 3.6509000 0.0
2402201 2.3080000 2.3981000 0.0
*--I--------------------------1-

upper flow skirt region
*-- -- -- -- -- -- 1-

2450000 ufosre branch
2450001 1 0
2450101 0.114 0.843 0.0 0.0 90.0 0.843
2450102 4.0e-5 0.131 00000
2450200 0 14945200. 1347660. 2461140.0 0.0
2451101 240010000 245000000 0.0 0.0 0.0 000100
2451201 5.7436 6.0742 0.0
*- -1- ---- -1- -- --- -1-
* dead end of fuel modules

-- -1--- ---- -- -- -- 1-- -- 1-
2460000 fumodu bran&
2460001 1 0
2460101 0.183 0.7 0.0 0.0 90.0 0.7
2460102 4.0e-5 0.214 00000
2460200 0 14961800. 1343000. 2460790. 0.0
2461101 240010000 246000000 0.0 0.0 0.0 000100
2461201 -.74932e-5 -.74932e-5 0.0

S-1--1---------------------1-
* upper plenum lower volume
*- -1- -- -1- -1- -1- -•-
2500000 uplN'd branch

2500001 1 0
2500101 0.268 1.566 0.0 0.0 90.0 1.566

2500102 4.0e-5 0.0 00000
2500200 0 14947600. 1346300. 2461140.0 0.0

2501101 245010000 250000000 0.0 0.0 0.0 000100

2501201 5.8130000 6.1784000 0.0

* broken loop

**S* ******* * ***** ***5 *******

3002101 300010000 305000000 0.0 0.1 0.1
3001201 -.1303100 -.1795200 0.0

3002201 -.1303200 -.1304000 0.0

hot leg pipe to reflood assist bypass tee

*- -1--1--1--1----1-

3050000 hlpras branch
3050001 1 0
3050101 0.0634 0.698 0.0 0.0 0.0

3050102 4.0e-5 0.0 00000
3050200 0 14953100. 1239750. 2460990.0 0.0

3051101 305010000 310000000 0.0 0.1 0.1

3051201 -.1761300 -.1768800 0.0
*- -1--1--1--1----1-

* broken loop hot leg contractin

*- -1--1--1--1- -- 1-

3100000 sgsii branch
3100001 2 0
3100101 0.0 1.424 0.0668 0.0 0.0
3100102 4.0e-5 0.0 00000
3100200 0 14953100. 1239700. 2460990.0 0.0

3101101 370010000 310000000 0.0 0.0 0.0

3102101 310010000 315000000 0.0 0.0 0.0

3101201 .21294000.26136000 0.0

3102201 .00000000 .00320000 0.0

*--1----- -1--1- --

* steam generator and pump simulatior

*--1- -1--I-- -- i-- --

3150000 sgp pipe
3150001 12
3150101 0.00836 2
3150102 0.108 8
3150103 0.0 10
3150104 0.00836 11
3150105 0.0525 12
3150201 0.0 2
3150202 0.0326 4
3150203 0.108 5
3150204 0.0326 7
3150205 0.0 8
3150206 0.0 9
3150207 0.0081 10

3150208 0.0 11
3150301 0.4054 1
3150302 0.5265 2
3150303 0.362 3
3150304 1.692 4
3150305 0.8495 6
3150306 1.692 7
3150307 0.362 8
3150308 1.346 9
3150309 1.325 10
3150310 1.842 11
3150311 0.667 12
3150401 0.0 8
3150402 0.0162 9
3150403 0.0648 10

3150404 0.0 12
3150601 90.0 5
3150602 -90.0 10

000000

0.0

000100

0.0

000100
000100

* reactor vessd nozzle - broken loop hot leg
*--1 -- -- 1- -- 1-- -1-- -1--I-

3000000 rvblhl branch
3000001 2 0
3000101 0.0634 0.876 0.0 0.0 0.0
3000102 4.0e-5 0.0 00000
3000200 0 14953100. 1239820. 2460990.0 0.0
3001101 250000000 300000000 0.0634 0.0 0.0

0.0

000100
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3150603
3150604
3150701
3150702
3150703
3150704
3150705
3150706
3150707
3150708
3150709
3150710
3150711
3150712
3150801
3150802
3150803
3150804
3150805
3150901
3150902
3150903
3150904
3150905
3150906
3150907
3150908
3150909
3151001
3151101
3151102
3151103
3151104
3151201
3151202
3151203
3151204
3151205
3151206
3151207
3151208
3151209
3151210
3151211.
3151212
3151300

90.0
0.0
0.127
0488
0.362
1.692
0.457
-0.457
-1.692
-0.362
-1.143
-0.686
1.214
0.0
4.0e-5
4.0e-5
4.0e-5
4.0e-5
4.0e-5
0.2
0.0
93.9
0.4
93.9
0.0
0.2
4.1
0.4
00000
000000
000100
000000
000100
0
0
0
0
0
0
0
0
0
0
0
0
0

11
12
1

2

3

4

5

6

7

8

9

t0
11

12

0.0 3

0.124 4

0.0 6

0.124 7

0.0 12

0.2 1

0.0 2

93.9 4

0.4 5

93.9 7

0.0 8

0.2 9

4.1 10

0.4 11

12
1

4
5

11

14952600. 1227510.

14950300. 1216950.

14947100. 1209830.

14939500. 1218490.

14931400. 1222380.

14931400. 1223780.

14939400. 1225430.

14947100. 1223910.

14952700. 1224050.

14959500. 1224450.

14957600. 1224730.

14953000. 1224840.

3200000 isvhl valve
3200101 315010000 325000000 0.0 0.0 0.0 000100
3200201 1 0.0 0.0 0.0
3200300 trpvlv
3200301 504
*- -1- -1- -1- -1-- -- 1-- -- 1--
* pipe section between isolat
*- -1- -- 1--- ---- ---- -- 1-- ---
3250000 wolhl sngtvol
3250101 0.0525 0.823 0.0 0.0 0.0 0.0
3250102 4.0e-5 0.0 00000
3250200 3 14.74e6 558.0
*- -1--1--1--1----1-

* quick opening blowdown valve hot leg

*- -I--1--1--1----1-

3300000 qobvhl valve
3300101 325010000 800000000 0.0466 0.0 0.0 000100
3300201 1 0.0 0.0 0.0
3300300 trpvlv
3300301 506
*- --------- 1-- -- 1-
* reactor vessel nozzle - broken loop cold leg
*-- -1----1-- -1-- -- 1 .... 1-- -1---
3350000 rvnio branch
3350001 2 0
3350101 0.0634 0.7495 0.0 0.0 0.0
3350102 4.0e-5 0.0 00000
3350200 0 15018600. 1242920. 2459470.0 0.0
3351101 205000000 335000000 0.0634 1.0 1.0
3352101 335010000 340000000 0.0 0.1 0.1
3351201 .13054000.15185000 0.0
3352201 .13051000.13063000 0.0
*--1--1- -1-1- -- 1- -1--

0.0

000100
000000

2461000.0 0.0 0.0 01
2461050.0 0.0 0.0 02
2461120.0 0.0 0.0 03
2461280.0 0.0 0.0 04

2461450.0 0.0 0.0 05

2461450.0 0.0 0.0 06

2461280.0 0.0 0.0 07

2461120.0 0.0 0.0 08

2461000.0 0.0 0.0 09

2460840.0 0.0 0.0 10

2460910.0 0.0 0.0 11

2460990.0 0.0 0.0 12

cold leg pipe to reflood assist bypass tee

--- -- -- 1 1 1 1-
3400000 ctbawv branch
3400001 1 0
3400101 0.0634 0.698 0.0 0.0 0.0 0.0
3400102 4.0e-5 0.0 00000
3400200 0 15018600. 1242870. 2459470.0 0.0
3401101 340010000 345000000 0.0 0.1 0.1 000000
3401201 .13049000.13005000 0.0

*----- ---- ---- -------- -- 1-
broken loop cold leg contraction to break plane

3151301 .0 .0 0.0 01
3151302 .0 .0 0.0 02
3151303 .0 .0 0.0 03
3151304 .0 .0 0.0 04

3151305 .0 .0 0.0 05

3151306 .0 .0 0.0 06

3151307 .0 .0 0.0 07

3151308 .0 .0 0.0 08

3151309 .0 .0 0.0 09

3151310 .0 .0 0.0 10

3151311 .0 .0 0.0 11

isolation valve hot leg
--- 1-. I--1---... I---- -- 1 --- 1- I. .---1

3450000 baoet branch
3450001 2 0
3450101 0.0634 0.974 0.0 0.0 0.0
3450102 4.0e-5 0.0 00000
3450200 0 15018600. 1242530. 2459470.0 0.0
3451101 345000000 385000000 0.0 0.0 0.0
3452101 345010000 3500000000.0 0.0 0.0
3451201 .21311000.19053000 0.0
3452201 .0 .0 0.0
*- -1--I- -- 1- -- 1- -- 1--- -- 1--

ecr tee isolation valve cold leg
*-- -1-I- 1 -1----i -1-- --...1...1- ... --1--

0.0

000100

000100

3500000 etdvd
3500001 2
3500101 0.0 2

pipe

A-1 1



3500201 0.0 1 * break plane
3500301 0.488 1
3500302 1.6085 2
3500401 0.00541 1
3500402 0.07770 2
3500601 0.0 2
3500801 4.0e-5 0.0 1
3500802 4.0e-S 0.0 2
3500901 0.0 0.0 1
3501001 00000 2
3501101 000100 1
3501201 0 15018600. 1067100. 2459470.0 0.0 0.0 01
3501202 0 15018600. 1173730. 2459470.0 0.0 0.0 02
3501300 0
3501301 .0 .0 0.0 01
"--1---------------- -- I-- -- 1-

i solation valve cold leg
*--1---1----------------------1-
3550000 isvd valve
3550101 350010000 360000000 0.0 0.0 0.0 000100
3550201 1 0.0 0.0 0.0
3550300 bpvl
3550301 505
*- -- 1-- -1- -- 1--1--I-- -- 1--
• pipe section between isolation valve and qobv cold leg
*- -1- ---1--1----------------1-
3600000 vvol sngtvol
3600101 0.0525 0.813 0.0 0.0 0.0 0.0
3600102 4.0e-5 0.0 00000
3600200 3 14.74e6 558.
*--1--------------------------1-
* quidc opening btowdown cold leg
*--1--1-- ----- ---- ----- -- 1-
3650000 qobvd valve
3650101 360010000 805000000 0.0466 0.0 0.0 000100
3650201 1 0.0 0.0 0.0
3650300 tIV
3650301 507

-- -1-- ---- ---- -------- 1- -1-
• reflood assist bypass piping -cold leg side

*--- -1--1------ -1-

3700000 rabsPhl brandc
3700001 1 0
3700101 0.0388 2.203 0.0 0.0 90.0 0.653
3700102 4.0e-5 0.0 00000
3700200 0 14755500. 1239680.0 2460930.0 0.0
3701101 375010000 370000000 0.0 0.0 0.0 000100
3701201 .21294000.24585000 0.0

*--1--1---------------------1-
Sreflood assts bypass parrel pipes hot leg side
*-- -- -- -- -- -- 1-
3750000 rabphl sngtvol
3750101 0.0776 0.0 0.0858 0.0 0.0 0.0
3750102 4.0e-5 0.0 00000
3750200 0 14957900. 1239760.0 2460880.0 0.0

..- 1--1---------------------1-
reflood assist bypass valves

.-- -1- -1-u-n-------- - -1-
3770000 rabsvtv sg~gjun

3770101 380010000 375000000 0.0 1.4e+4 1.4e+4
000000
3770201 0 .106460 .25646 0.0

*---1--1---------------------1-
reflood assist bypass panrel pipes cold leg side
*- 1 -i--i-- -i---1- --- 1. I- -- 1---

3800000 rabppd snglvoi
3800101 0.0776 0.0 0.0855 0.0 0.0 0.0
3800102 4.0e-5 0.0 00000
3800200 0 15023400. 1240020.0 2459350.0 0.0
*- -1--1--1--1----1-

relood assist bypass single pipe mod leg side
*- -- --- 1---1--1-

3850000 rabspcl brandh
3850001 1 0
3850101 0.0388 0.0 0.11802 0.0 -90.0 -0.653
3850102 4.0e-5 0.0 00000
3850200 0 15021000. 1240850.02459410.0 0.0
3851101 385010000 380000000 0.0 0.0 0.0 000100
3851201 .212920 .260740 0.0

* pressurizr

* surge lne pcs side
*--1------------------ 1------1--
4000000 slpcs branch
4000001 2 0
4000101 0.00145 3.45 0.0 0.0 90.0 0.54
4000102 4.0e-5 0.0 00000
4000200 0 14923700. 1458370. 2461610.0 0.0
4001101 1100000004000000000.00145 0.93 0.93
100100
4001110 0. 0. 1. 1.
4002101 400010000 405000000 0.0 0.93 0.93 000000
4001201 -.17675e-4 -.17772e-40.0
4002201 -.17696e-5 -.17696e-5 0.0
*- -1--1--1- -1- -1-

* surge line pressurizer vessel

*- -1- -1- -1--1--1-

4050000 slprv sngIvol
4050101 0.00145 3.45 0.0 0.0 90.0 0.60
4050102 4.0e-5 0.0 00000
4050200 0 14920000. 1494210.0 2461690.0 0.0
*--I--------------------------1-
* spray line
*- -1--1---------------------1-
4060000 spray branch
4060001 1 0
4060101 0.0003363 6.322 0.0 0.0 90.0
4060102 3.161 4.0e-5 0.0 00000
4060200 0 15075000. 1244040.0 2458090.0 0.0
4061101 406010000420010000 2.40e-6 1.039242 1.039242
O00100
4061201 .08890000 .08890000 0.0
*--1--------------------------1-
* spray valve

*4070000 spryly valve
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*4070101 406010000 420010000 3.3451e-4 1.5432ei 1.5432el 000100
*4070201 0 .000000 .000000 0.0

*4070300 trpvlv
*4070301 690

*- -I- -1- -1--1--1-

4200101
4200102
4200200
4201101
4201201

0.13 0.118 0.0 0.0 90.0 0.118
4.0e-5 0.0 00000

0 14911300. 1541380. 2461830.0 .99907000
415010000420000000 0.0 0.0 0.0 000000

-.38729 5.44472e-4 0.0
pressurizer surge line vale

*- -- i-- - -1-
4100000 shvalv valve

4100101 405010000 415000000 0.00145 0.93 0.93

4100110 0. 0. 1. 1.
4100201 0 -.17704000 -.1770400 0.0

4100300 Up*
4100301 508
*-- -------- 1-
* pressurizer vessel

-- -1- -- 1--1- -- I--1--1-

4150000 pzrve pipe

4150001 8

4150101 0.362 1

4150102 0.565 5

4150103 0.466 7

4150104 0.13 8

4150201 0.0 7

4150301 0.224 1

4150302 0.403 3

4150303 0.207 5

4150304 0.1705 7

4150305 0.118 8

4150401 0.0 8

4150501 0.0 8

4150601 90.0 8

4150801 4.0e-5 0.0 8

4151001 00000 8

4151101 000000 7

4151201 0 14917400. 1511010. 2461750.0 .0

4151202 0 14915500. 1568180. 2461790.0 .18395e

4151203 0 14913200. 1558810. 2463620.0 .15145

4151203 0 14913200. 1558810. 2463620.0 .15145

4151204 0 14912100. 1582630. 2461930.0 .999650

04

4151205 0 14911900. 1582620. 2461840.0 .999640

05

4151206 0 14911700. 1582560. 2461840.0 .999600

06

4151207 0 14911500. 1582300. 2461840.0 .999530

07

4151208 0 14911400. 1575760. 2461840.0 1.0

4151300 0
4151301 -.716473e-3 .05388 0.0 01

4151302 -.62376e-3 .3445 0.0 02

4151303 -.27965 .12293e-2 0.0 03

4151304 -.27030 .17636e-3 0.0 04

4151305 -.30526 .20283e-3 0.0 05

4151306 -.28127 .19339e-3 0.0 06

4151307 -.58439 .64379e-3 0.0 07

*- -- -1- ----- 1--I-- -1-

* pressurizer top hat and relief connection
*-- -1-- -1I- --- I- -1I- -- 1-- -1--

4200000 toppre branch

4200001 1 0

100100

0.0 01
0.002
0.0 03
0.0 03
0.0

*- -1- -- i--1---- --- 1-
*PON

*- -1- -1--1--1- -1-

4250000 porv valve
4250101 420010000810000000 2.478-5 0.0
4250102 0.8 0.03
4250201 0 .000000 .00000 0.0
4250300 trpvtv
4250301 625

0.0 000100

* seam generator secondary side

* pW auy separator

*- -1--i---------- -- I------1-

5000000 sepaout separatr
5000001 3 0
5000101 1.273 0.718 0.0 0.0 +90.0 +0.
5000102 4.e-5 0.7874 00010
5000200 0 5670640. 1187483. 2592802.0.19415000
5001101 500010000 525000000 1.272800 0.0 0.0 001100
5002101 500000000 5050000000.000000 0.0 0.0 001100
0.15
5003101 520000090 5000000000.19600 0.4 0.4 001100
5001201 -0.4175 .75723 0.0
5002201 0.8006 -9.39768Le-2 0.0
5003201 1.9086 4.4093 0.0
*--1--------------------------1-
* separator outlet region

*--1--------------------------1-
5050000 Iwrsep branch
5050001 1
5050101 1.273 0.718 0.0 0.0 -90.0 -0.7
5050102 4.e-5 0.7874 00000
5050200 0 5672780.0 1187580. 2592788.0.01138160
5051101 505010000 510000000 0.0 0.0 0.0 000100
5051201 0.21828 -.30041 0.0
* -- 1--i--- -i--- -1------1-
* feed inlet volume

718

0.5

-3

)0 18

0 0.0

0 0.0

0 0.0

0.0 08
*- -1--1--1- -1- -1-

5100000 feetdinl branch
5100001 1 0
5100101 0.7525 0.518 0.0 0.0 -90.0 -0.518
5100102 4.e-5 0.10796 00000
5100200 0 5676840.0 1187774. 2592801.0 .408589e-5
5101101 510010000 515000000 0.0 0.0 0.0 000100
5101201 0.6328700 0,632870 0.0
*- -1--1- -1- -1--1-

* steam generator downoumer

*- -1--1--1--1- -- 1-

5150000 dwnnr annulus
5150001 11
5150101 0.23226 3
5150102 0.27871 11
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5150201 0.0 10
5150301 0.7102 3
5150302 0.46269 7
5150303 1.85075 10
5150304 0.718 11
5150401 0.0 11
5150601 -90.0 3
5150602 21.0 9
5150603 16.0 10
5150604 90.0 11
5150701 -0.7102 3
5150702 0.17755 7
5150703 0.7102 9
5150704 0.518 10
5150705 0.718 11
5150801 4.e-5 0.10796 3
5150802 4.e-5 0.0305 10
5150803 4.e-5 0.0 11
5150901 0.0 0.0 2
5150902 17.5 17.5 3
5150903 0.0 0.0 6
5150904 4.2 4.2 7
5150905 8.8 8.8 8
5150906 4.2 4.2 9
5150907 0.0 0.0 10
5151001 00000 3
5151002 00100 9
5151003 00000 11
5151101 000000 2
5151102 000100 3
5151103 000000 10
5151201 0 5661540.0 1110180.0 2500000.0 0.0 0.0 11
5151300 0
5151301 .4952 .62274 0.0 01
5151302 .49535 .62294 0.0 02
5151303 .49550 .93962 0.0 03
5151304 .60219 2.772 0.0 07
5151305 1.2396 3.4916 0.0 08
5151306 1.6096 4.6784 0.0 09
5151307 1.5003 4.8023 0.0 10
*- -1-- -1- -i- -- 1- --- 1- -i-
* top of the riser

*-- -1-- -- 1---- ---- ---- 1-
5200000 separin branch
5200001 1 0
5200101 0.27871 0.718 0.0 0.0 90.0 0.718
5200102 4.e-5 0.0 00000
5200200 0 5671640.0 1324220. 2600000.0 .1100800
5201101 515010000 520000000 0.00000 0.0 0. 000100
5201201 0.67145 9.3678 0.0
*- -I--I--I--I--I--I

* below mist extror, above top of shroud hi steam dome

*- -- 1-- -- 1- -1--- -1- -i- -- 1--
5250000 botstmn branch
5250001 1 0
5250101 1.5886 0.762 0.0 0.0 90.0 0.762
5250102 4.e-5 0.0 00000
5250200 0 5670220.0 1150000. 2591710.0 .9999800
5251101 525010000 530000000 0.0 0.8 0.8 000100
5251201 .7175 .78659 0.0

*- -1- ----- 1---- --- 1-

mist edractor and steam generator outlet pipe to scv
*- -1- -1- -1- -1- -1- --
5300000 stmpipe pipe
5300001 2
5300101 1.2728 1
5300102 0.04635 2
5300201 0.01365 1
5300301 0.762 1
5300302 25.074 2
5300401 0.0 2
5300601 90.0 1
5300602 0.0 2
5300801 4.e-5 0.0 2
5300901 0.4 0.4 1
5301001 00000 2
5301101 000100 1
5301201 0 5670000.01148038.0 2591620.0.9997400 0.0 01
5301202 0 5548250.01148038.0 2591620.0.9989700 0.0 02
5301300 0
5301301 20.365 21.619 0.0 01
*-- -1- -- -- -1- -1--

pipe downstream of steam control valve
*--- - 1---1---1--- 1-- -1-
5350000 condint snglvol
5350101 0.06557 54.44 0.0 0.0 0.0 0.0
5350102 4.e-5 0.0 00000
5350200 0 2079110.0 914598.0 2598620.0 1.00000
*-- ---- ---- ---- ---- ----- 1----
* air coded condenser
*- -1--1--1--1----1-

5400000 condnsr tmdpvol
5400101 0.21677 17.67 0.0 0.0 0.0
5400102 4.e-5 0.02 00000
5400200 2
5400207 0.0 2.069e+6 1.0

0.0

* feed storage tank
*-- -I1- ---1-- -1-- -1-- -1-- -- 1---

5450000 feedtnk tndpvol
5450101 29.81 3.048 0.0 0.0 0.0 0.0
5450102 4.e-5 0.0 o0o0o
5450200 1 656
5450201 -1.0 479.62 0.0
5450202 0.0 479.62 0.0
5450203 10.0 479.62 0.0
*- -1--1- -1- -1--1-

* steam control valve bypass
*- -1--I--i- -- 1--i-- -1--

5460000 scvbyp valve
5460101 530010000 54700000 0.0 0.0 0.0 000000
5460201 0 .000000 .000000 0.0
5460300 MNpv
5460301 670
*- ----- -1--1--1--1

* air oooled condenser

5470000 conders 'ndpvol
5470101 0.21677 17.67 0.0 0.0 0.0 0.0
5470102 4.e-5 0.0 00000
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5470200 1 680
5470201 0.0 559.15 0.999
-5470202 18000. 334.15 0.999

* aux fe water

5480000 auxfeed trndpjun
5480101 553000000 510000000 0.10
5480200 1 655
5480201 -1.0 0.0 0.0 0.0
5q40202 0.0 0.0 0.0 0.0
*5480203 0.0 2.5207 0.0 0.0

*- -1--1--1--1----1-

* steam flow control valve

*- -1--1--1---- -- 1-

5500000 cv-p4-1 valve
5500101 530010000 535000000 0.0043266 0.0 0.0 000100
5500201 0 19.758 22.082 0.0
5500300 mtrnvv
5500301 612 616 0.05 0.70 550

*----1- -i- -- 1- -1--1- -1-
* m•keup feed tank

*- -- 1-- -1- -1--- -1- --- 1--i-

6050200 0 14065600. 131740.00 260000.0.000000
6051101 605010000 6000000000.0 0.8 0.8 000100
6052101 610010000 605000000 0.0 0.7 0.7 000100
6051201 .98481-14.98481-14 0.0
6052201 -.1251-13 -.1251-13 0.0

--- -- - 1 1 1- -- 1-
* acumulator pipe

*- -1- -i- --- 1- -i- -1- -- 1-
6100000 piac. snglvol
6100101 0.018638 7.55998 0.0 0.0 0.0
6100102 4.0-5 0.0 00000
6100200 0 14065600. 131744. 2600000.0 0.0
*- ----- -1--1--1--1

0.0

5530000
5530101
5530102
5530200
5530201

demin tmdpvol
3.0 10.0 0.0 0.0
3.33e-5 1.0 00011
1
0.0 366.5 0.0

0.0 0.0

* accumulator vessel
*- -I--I--1--1----1-

6150000 acoumlr ajcum
6150101 1.254 233 0.0 0.0 90.3 2.33
6150102 4.0-5 0.0 00000
6150200 4.37+6 304.7 0.0
6151101 610000000 0.016817 24.6 24.6 000000
6152200 1.97 0.0 75.13 0.0 0.04445 0 0 0 503
*- -I- -I- -1--1--1-

* bwst Ipis

*- -I- -I- -1- --- 1-

6200000 bwsdps tmdpvol
6200101 20.44 5.0 0.0 0.0 90.0 5.0
6200102 4.,e-5 0.0 00000
6200200 3
6200201 0.0 1.Oe+5 305.0

* bwst hpis

*--1--1--1--1- --- 1- -- t-

6250000 bwshps bhndpvd
6250101 20.44 5.0 0.0 0.0 90.0 5.0
6250102 4.0e-5 0.0 00000
6250200 3
6250201 0.0 l.Oe+5 305.0

* flow path to the air cooled condenser
*- -1-- -1- -- 1- -1- -- 1-- -- 1--

5550000 ooaoo snglIJun
5550101 535010000 540000000 0.0 0.0 0.0
5550201 0 13.171 36.498 0.0
*- -1--1- -- -- 1- -- 1-
* main feed water valve

5600000 mnfeed trhipiun
5600101 545000000 5100000000.05
5600200 1 656
5600201 0.0 26.533 26.533 0.0

000100

*-- -------- 1-
* e: dhed valve

*--1--1- -1-1- -- 1- -- 1---
6300000 eeeoAv valve
6300101 600010000 185000000 0.0 0.0
6300201 0 .0000000 .00000000 0.0
6300300 "pvlv
6300301 502

* ec system

* ** XX* ** ******S********* ***** XX**XX************ ** *X*******

* piping pcs hpis injection point
*-- -1- -1-- .. i -- 1--- --- 1- -1--

6000000 ppchp brandc
6000001 0 1
6000101 0.009099 8.8776 0.0 0.0 -90.0 -3.2
6000102 4.0e-5 0.0 00000
6000200 0 14081300. 128835.00 2400000.0.000000

* piping accumulator

-- 1- -1- -i- -- 1- -1- -1-
6050000 piacl branch
6050001 2 0
6050101 0.014582 9.4891 0.0 0.0 0.0 0.0
6050102 4.0e-5 0.0 00000

0.0 000100

* low pressure injection system
*-X -1---- -1- -- 1-i--- -- 1--

6350000 Ipis tbndpjun
6350101 620000000 600000000 0.0
6350200 1 635 p 205010000
6350201 -1.0 0.0 0.0 0.0
6350202 8.483+4 7.045 0.0 0.0
6350203 4.297+5 6.091 0.0 0.0
6350204 7.745+5 5.045 0.0 0.0
6350205 9,448+5 4.313 0.0 0.0
6350206 1.119+6 3.454 0.0 0.0
6350207 1.186+6 3.173 0.0 0.0
6350208 1.257+6 2.673 0.0 0.0
6350209 1.326+6 2.159 0.0 0.0
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6350210 1.395+6 1.536 0.0 0.0
6350211 1.464+6 0.7182 0.0 0.0
6350212 1.517+6 0.0 0.0 0.0

* high pressure injection system
*- -1- -1- -- -- -1- -1-

6400000 hpis tmdpjun
6400101 62500000 600000000 0.0
6400200 1 660 p 100010000
6400201 -1.0 0.0 0.0 0.0
6400202 0.0 0.0 0.0 0.0
6400203 0.0 .75687272 0.0 0.0
6400204 .7725144+6 .75687272 0.0 0.0
6400205 8.3597+6 .31536281 0.0 0.0
6400206 17.2436+6 31536281 0.0 0.0

* acmulator valve
*- --- i- -1I- -- I-- -- I-- -- I-- -1-i

*6450000 accumvt valve
*6450101 615010000 610000000 0.003167 1.6 1.6
*6450201 0 0.0 0.0 0.0
*6450300 trpvlv
*6450301 503

000100

* containment

* containment broken loop hot leg
*- -1-- -- 1-- -- 1-- -- 1---1-

8000000 dolhl trdpvol
oIo101 0.0 1.0 0.1 0.0 0.0 0.0

8000102 0.0 0.0 00000
8000200 2
8000201 0.0 0.107e6 1.0
8000202 10000.0 0.107e6 1.0
*-- -1-- -1- -- 1--i--i-- -1--
* containment broken loop cold leg
*- -1- -1- -1------ -1-

8050000 c805 tmdpvol
8050101 0.0 1.0 0.1 0.0 0.0 0.0
8050102 0.0 0.0 00000
8050200 2
8050201 0.0 1.Oe+5 1.0
8050202 10000.0 1.Oe+5 1.0
*- ---- ---- ----- 1-
* containment power operated relief valve
*--1- --- -- -1- -- 1--1-

8100000 qnrv tmdpvol
8100101 0.0 1.0 0.1 0.0 0.0 0.0
8100102 0.0 0.0 00000
8100200 2
8100201 0.0 0.107e+6 1.0
8100201 10000.0 0.107e+6 1.0

* .. --1---------- ------------- i--1

* boundary valve intact loop hot leg

9000300 rpvtv
9000301 511
*- -1--1- -- 1--i-- -- 1-- -1-
* boundary volume intact loop hot leg

*-1 i- -1I- -- i-- -1I- -1I- -1--
9050000 tvolum tmdpvol
9050101 0.0 1.0 0.1 0.0 0.0 0.0
9050102 0.0 0.0 00000
9050200 3
9050201 0.0 14.9664e6 577.86
9050202 10000.0 14.9664e6 577.86

* heat structure input data

* steam generator heat structures

* steam generator tubing

10060000 12 8 2 1 0.0051054
10060100 0 1
10060101 7 0.006348984
10060201 6 7
10060301 0.0 7
10060401 540.0 8
10060501 115040000 10000 1 1 627.124 4
10060502 115080000 0 1 1 2508.496 5
10060503 115090000 10000 1 1 1057.940 7
10060504 115110000 0 1 1 2508.496 8
10060505 115120000 10000 1 1 627.124 12
10060601 515040000 10000 1 1 627.124 4
10060602 515080000 0 1 1 2508.496 5
10060603 515090000 0 1 1 1057.940 7
10060604 515080000 0 1 1 2508.496 8
10060605 515070000-10000 1 1 627.124 12
10060701 0 0 0 0 12
10060801 0.0 11.0 11.0 0.0 0.0 0.0 0.0 1.0 12 * md 3
10060901 0.0 11.0 11.0 0.0 0.0 0.0 0.0 1.0 12 *mod3

* tubesheet central section

11151000 2 4 2 1 5.1054e-3
11151100 0 1
11151101 1 6.35e-3
11151102 2 7.072376e-3
11151201 6 1
11151202 5 3
11151301 0.0 3
11151401 577.0 4
11151501 115030000 130000 1 1 0.25 2
11151601 -939 0 3949 1 0.252
11151701 0 0.0 0.0 0.0 2
11151801 0.0 11.0 11.0 0.0 0.0 0.0 0.0 1.0 2 * mod 3

* tube sheet periphery

11152000 2 20 1 1 0.0

9000000 bvalv valve
90O0101 110010000 905000000 0.0 0.0 0.0
9000201 0 0.0 0.0 0.0

000100
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11152100 0 1
11152101 19 0.623795
11152201
11152301
11152401
11152501
11152502
11152601
11152701
11152801
11152901

5 19
0.0 19
577.0 20
1150300000
1151600000
5150300000
0 0.0
0.0 11,0 11.0
0.0 11.0 11.0

0.0
0.0 0.0
0.0 0.0

0.0
0.0 0.0
0.0 0.0

0.1579621

0.1579621

0.1579621

1
2
2

11002000
11002100
11002101
11002201
11002301
11002401

11002501
11002.502
11002601
11002602
11002701
11002801
11002802

2 11 2
0 1
10 0.203
4 10
0.0 10
540.0 11
1150200000 1
1151700000 1
-939 0 3949
-939 0 3949
0 0 0
0.0 11.0 11.0 0.0 0.0
0.0 11.0 11.0 0.0 0.0

0.1625

2
1.0 2 mod3
1.0 2 *rod3

1

0
0.0 0.0
0.0 0.0

0,708 1
0,547 2
0.708 1
0.547 2

2
1.0 1 *mod3
1.0 2 *rood3* intact loop piping

11001000
11001100
11001101
11001201

11001301
11001401
11001501
11001502

11001503
11001504

11001505
11001506
11001507

11001508
11001509
11001510
11001511
11001512

11001601
11001602
11001603
11001604

11001605
11001606
11001607
11001608
11001609
11001610
11001611
11001612
11001701
11001801
11001802
11001803
11001804

11001805
11001806
11001807
11001808
11001809
11001810
11001811
11001812

12 11
0 1
10 0.1780

4 10

0.0 10
540.0 11
1000100000
105010000 0
1100100000
1150100000
1151800000
1151900000
1200100000
150010000 0
175010000 0
175020000 0

180010000 0
1850100000
-939 0

-939 0

-939 0

-939 0

-939 0

-939 0

-939 0

-939 0

-939 0

-939 0

-939 0

-939 0

0 0

0.0 11.0 11.0

0.0 11.0 11.0

0.0 11.0 11.0

0.0 11.0 11.0

0.0 11.0 11.0

0.0 11.0 11.0

0.0 11.0 11.0
0.0 11.0 11.0
0.0 11.0 11.0

0.0 11.0 11.0

0.0 11.0 11.0
0.0 11.0 11.0

2 1 0.142 * .216 meter diameter piping
*- ---- ---- ----- 1-

3949
3949
3949
3949
3949
3949
3949
3949
3949
3949
3949
3949
0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

1.5373 1
1.634 2
0.623 3
1.4385 4
0.689 5
0.559 6
0.76 7
0.4966 8
0.559 9
0.613 10
0.701 11
1.461 12

1.5373 1
1.634 2
0.623 3
1.4385 4
0.689 5
0.559 6
0.76 7
0.4966 8
0.559 9
0.613 10
0.701 *11
1.461 12

12
1.0 1 *rood3
1.0 2 *r od3
1.0 3 *md 3
1.0 4 *rnod3
1.0 5 *mo.d3
1.0 6 *mood3
1.0 7 *rood3
1.0 8 *rodd3
1.0 9 *mod3
1.0 10 *mod3
1.0 11 *mod3
1.0 12 *mod3

11003000 7 11
11003100 0 1

11003101 10 0.1365

11003201 4 10

11003301 0.0 10

11003401 540.0 11

11003501 1250100000

11003502 1300100000

11003503 140010000 0

11003504 145010000 0
11003505 1550100000

11003506 1600100000

11003507 1700100000

11003601 -939 0

11003602 -939 0

11003603 -939 0

11003604 -939 0

11003605 -939 0

11003606 -939 0

11003607 -939 0

11003701 0 0

11003801 0.0 11.0 11.0

11003802 0.0 11.0 11.0

11003803 0.0 11.0 11.0

11003804 0.0 11.0 11.0

11003805 0.0 11.0 11.0

11003806 0.0 11.0 11.0

11003807 0.0 11.0 11.0

2 1 0.108

I

1

I

3949
3949
3949
3949
3949
3949
3949
0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

1.00 1
0.457 2
0.502 3
1.4084 4
1.003 5
0.457 6
0.514 7
1.00 1
0.457 2
0.502 3
1.4084 4
1.003 5
0.457 6
0.514 7

7
1.0 1 *nmod3
1.0 2 *mod3
1.0 3 *mod3
1.0 4 *mod3
1.0 5 mod3
1.0 6 *mod3
1.0 7 *mod3

0
0
0
0
0
0
0

OO
O
0

O
0
P

:)
O
3

* steam generator plena

11004000 2 11

11004100 0 1

11004101 10 0.7747

11004201 5 10

11004301 0.0 10
11004401 540.0 11

11004501 1150300000

11004502 1151600000
11004601 -939 0
11004602 -939 0
11004701 0 0
11004801 0.0 11.0 11.0
11004802 0.0 11.0 11.0

7

3 1 0.6858

1
I

3949
3949
0

0.0 0.0
0.0 0.0

0
0.0 0.0
0.0 0.0

0.25 1
0.25 2
0.25 1
0.25 2

2
1.0 1 *mod3
1.0 2 *rood3

*---1--- -1-- -1- -1-- -- 1- -1-
*steam generator connections

*- -I- -I- -I--1- -1--
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11004901 0.0 11.0 11.0 0.0 0.0 0.0 0.0 1.0 2 *• od 3

* reactor vessel heat saftures

* fe reactor vessel wall 6 not modelled above the nozzle.

* the vessel to filler gap is assumed to insulate the vessel

from the fillers, the vessel to filer gap is not modelled
* at this elevation.

"filler blocks inlt annulus top volume

* station 264 to 277

12000000 1 21 2 1 0.508

12000100 0 1
12000101 20 0.7264

12000201 4 20

12000301 0.0 20

12000401 558.0 21

12000501 2000100000 1 1 0.33 1

12000601 0 0 0 1 0.33 1

12000701 0 0.0 0.0 0.0 1

12000801 0.0 11.0 11.0 0.0 0.0 0.0 0.0 1.0 1 *rnod 3

* core support barrel

* station 96.44 to 277

12001000 6 11 2 1 0.381

12001100 0 1

12001101 10 0.419

12001201 4 10

12001301 0.0 10

12001401 558.0 11

12001501 0 0 0 1 0.33 1
12001502 0 0 0 1 0.424 2

12001503 0 0 0 1 0.958 3

12001504 0 0 0 1 0,958 4

12001505 0 0 0 1 0.958 5

12001506 0 0 0 1 0.958 6

12001601 200010000 0 1 1 0.33 1

12001602 2050100000 1 1 0.424 2

12001603 2100100000 1 1 0.958 3

12001604 2100200000 1 1 0.958 4

12001605 2100300000 1 1 0.958 5

12001606 210040000 0 1 1 0.958 6

12001701 0 0.0 0.0 0.0 6

12001901 0.0 11.0 11.0 0.0 0.0 0.0 0.0 1.0 1 * mod 3
12001902 0.0 11.0 11.0 0.0 0.0 0.0 0.0 1.0 2 * mod 3
12001903 0.0 11.0 11.0 0.0 0.0 0.0 0.0 1.0 6 * mod 3

* filler blocks inlet annulus lower volume

* station 247.3 to 264.0

12050000 1 21 2 1 0.501

12050801 0.0 11.0 11.0 0.0 0.0
12050901 0.0 11.0 11.0 0.0 0.0

0.0 0.0 1.0 1 *med3
0.0 0.0 1.0 1 mod3

* downccmer and lower plenum
* station 67.7 to 2473

12100000 6 21
12100100 0 1
12100101 20 0.7264

12100201 4 20

12100301 0.0 20

12100401 558.0 21

12100501 210010000 10000

12100505 215010000 0

12100506 2200100000

12100601 2230200000

12100602 2230300000

12100603 2230400000

12100604 2230500000

12100605 223060000 0

12100606 2230700000

12100701 0 0.0

12100801 0.0 11.0 11.0

12100802 0.0 11.0 11.0

12100803 0.0 11.0 11.0

12100901 0.0 11.0 11.0

12100902 0.0 11.0 11.0

12100903 0.0 11.0 11.0

2 0.47

I
I

0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.951
0.36
0.37
0.958
0.958
0.958
0.958
0.36
0.37

8 4
5
6
1

2
3
4
5
6

* rod 3
* mod 3
* mod 3
* mod 3
* mod 3
* mod 3

6
1.0
1.0
1.0
1.0
1.0
1.0

4
5
6
4
5
6

* reactor vessel wall above station 178 - 5.50 inches thid(
* station 178 to 258 tv not modelled above bottom of nozzles

12110000
12110100
12110101
12110201
12110301
12110401
12110501
12110502
12110503
12110601
12110602
12110603
12110701
12110801
12110802
12110803

3 11
0 1
10 0.8725
5 10
0.0 10
558.0 11
223010000 0
2230200000
223030000 0
-939 0
-939 0
-939 0
0 0.0
0.0 11.0 11.0
0.0 11.0 11.0
0.0 11.0 11.0

2 1 0.7328

I
I

3949
3949
3949
0.0

0.0 0.1
0.0 0.C
0.0 0.0

0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.424 1
0.958 2
0.6500 3
0.424 1
0.958 2
0.6500 3

3
1.0 1 *rmod3
1.0 2 *rood3
1.0 3 *mod3

00
0

* reactor vessel wall bellow station 178 - 3.62 inches thick

* station 67.7 to 178

12050100
12050101
12050201
12050301
12050401

12050501
12050601
12050701

0 1
20 0.72
4 20
0.0 20
558.0 21
2050100000
2230100000
0 0.0

64

0.0 0.0

0.424 1

0.424 1

12120000
12120100
12120101
12120201
12120301
12120401
12120501
12120502

5
0
6
5 6
0.0 6
558.0 7
2230300000
223040000 10000

7 2
1
0.8247

0.7328

1
1

1 0308 1
1 0.958 3
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12120503 223060000 0 1 1 0.3600 4

12120504
12120601
12120602
12120603
12120604
12120701
12120801
12120802
12120803
12120804

2230700000
-939 0
-939 0
-939 0
-939 0
0 0.0
0.0 11.0 11.0
0.0 11.0 11.0
0.0 11.0 11.0
0.0 11.0 11.0

3
3949
3949
3949
3949

0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

1

1

0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.37
0.308
0.958
0.36
0.37

5
1.0 1
1.0 3
1.0 4
1.0 5

5
1
3
4
5

* nod 3
* nod 3

* mod 3
* mod 3

* reactor vessel bottom station 67.7

12200000 1 11 1 1 0.0
12200100 0 1

12200101 10 0.092

12200201 5 10
12200301 0.0 10
12200401 558.0 11
12200501 2200100000 1 0 1.68 1
12200601 -939 0 3949 0 1.68 1
12200701 0 0.0 0.0 0.0 o
12200801 0.0 11.0 11.0 0.0 0.0 0.0 0.0 1.0 1 *m oed3
12200901 0.0 11.0 11.0 0.0 0.0 0.0 0.0 1.0 1 * od 3

* flow skirt - core fiullr assembly station 96.44 to 261.13

12250000 7 11 2 1 0.3
12250100 0 t
12250101 10 0.38
12250201 4 10
12250301 0.0 10
12250401 558.0 11
122550501 2250100000 1 1 0.52 1
12250502 230010000 0 1 1 0.559 2
12250503 230020000 0 1 1 0.559 3
12250504 230030000 0 1 1 0.657 4
12250505 2400100000 1 1 1.118 5
12250506 2450100000 1 1 0.42 6
12250507 246010000 0 1 1 0.35 7
12250601 0 0 0 1 0.52 1
12250602 0 0 0 1 0.559 2
12250603 0 0 0 1 0.559 3
12250604 0 0 0 1 0.657 4
12250605 0 0 0 1 1.118 5
12250606 0 0 0 1 0.42 6
12250607 0 0 0 1 0.35 7
12250701 0 0.0 0.0 0.0 7
12250801 0.0 11.0 11.0 0.0 0.0 0.0 0.0 1.0 1 * rod 3
12250802 0.0 11.0 11.0 0.0 0.0 0.0 0.0 1.0 3 * rod 3
12250803 0.0 11.0 11.0 0.0 0.0 0.0 0.0 1.0 4 "*rmod 3
12250804 0.0 11.0 11.0 0.0 0.0 0.0 0.0 1.0 5 *rmod 3
12250805 0.0 11.0 11.0 0.0 0.0 0.0 0.0 1.0 6 *rood3
12250806 0.0 11.0 11.0 0.0 0.0 0.0 0.0 1.0 7 * nod 3

* lw core support structure station 96.44 to 116.91
* includes core support barrel lip, lower core support
* stucture, and ei mrodul lowe end boxes

12260000 1 7 2 1 0.282
12260100 0 1
12260101 6 0.3
12260201 4 6
12260301 0.0 6
12260401 558.0 7
12260501 225010000 0 1 1 0.52 1
12260601 0 0 0 1 0.52 1
12260701 0 0.0 0.0 0.0 o
12260801 0.0 11.0 11.0 0.0 0.0 0.0 0.0 1.0 1 *mod13

* acive core station 116.91 to 182.94

12300000 3 10 2 1 0.0
12300100 0 1
12300101 5 4.647e-3
12300102 1 4.742e-3
12300103 3 5.359e-3
12300201 1 5
12300202 2 6
12300203 3 9
12300301 1.0 5
12300302 0.0 9
12300401 558.0 10
12300501 0 0 0 1 725.1 3
12300601 2300100000 1 1 725.1 1
12300602 2300200000 1 1 725.1 2
12300603 2308300000 1 1 725.1 3
12300701 1000 QA1209 0.0 0.0 I
12300702 1000 0.44565 0.0 0.0 2
12300703 1000 0.14226 0.0 0.0 3
12300901 0.0124 11.0 11.0 0.0 0.0 0.0 0.0 1.0 3 *mod 3

* upper core support stucure station 190.5 to 234.5

12400000 1 7 2 1 0.282
12400100 0 1
12400101 6 0.31
12400201 4 6
12400301 0.0 6
12400401 558.0 7
12400501 2400100000 1 1 1.118 1
12400601 0 0 0 1 1.118 1
12400701 0 0.0 0.0 0.0 1
12400801 0.0 11.0 11.0 0.0 0.0 0.0 0o0 1.0 1 *mod13

*fuel modules station 187.6 to 258.4

12460000
12460100

12460101

12460201

12460301

12460401

12460501

12460601

12460701

12460801

12460901

1 5

0 1
4 0.01
4 4
0.0 4
558.0 5
2450100000
246010000 0
0 0.0
0.0 11.0 11.0
0.0 11.0 11.0

0.0
0.0 0.0
0.0 0.0

1 0.0

1 1.8 1

1 1.8 1
1.8 1

0.0 0.0 1.0 1 *rmno3
0.0 0.0 1.0 1 *rnod3
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* core support barrel -upper plenum lower volume
* station 264 to 297.6
* reactor vessel not modelled above bottom of nozles
* the vessel to filler gap is assumed to insulate the vessel
* fron the fillers, the vessel to filler gap is not modefled
* at this elevation.

12500000 1 11 2 1 0.381
12500100 0 1
12500101 10 0.419
12500201 5 10
12500301 0.0 10
12500401 558.0 11
12500501 250010000 0 1 1 0.854 1
12500601 0 0 0 1 0.854 1
12500701 0 0.0 0.0 0.0 1
12500801 0.0 11.0 11.0 0.0 0.0 0.0 0.0 1.0 1 *rod 3

* int.rnis upper plenum

12510000 2 5 1 1 0.0
12510100 0 1
12510101 4 0.005
12510201 4 4
12510301 0.0 4
12510401 558.0 5
12510501 2500100000 1 1 1.0 1
12510502 2500100000 1 1 1.0 2
12510601 0 0 0 1 1.0 2
12510701 0 0.0 0.0 0.0 2
12510801 0.0 11.0 11.0 0.0 0.0 0.0 0.0 1.0 2 *od 3

* core support barrel - upper plenum top volume
* station 297.6 to 325
* reactor vessel not modelled above bottom of nozzles

* the vessel to filker gap is assumed to insulate the vessel
* from the fillers, the vessel to filler gap is not modelled
* at this elevation.

12501000 1 21 2 1 0.381
12501100 0 1
12501101 20 0.728
12501201 5 20
12501301 0.0 20
12501401 558.0 21
12501501 2500100000 1 1 0.712 1
12501601 0 0 0 1 0.712 1
12501701 0 0.0 0.0 0.0 1
12501801 0.0 11.0 11.0 0.0 0.0 0.0 0.0 1.0 1 *nmod 3

* upper head top plate station 325

12550000 1 21 1 1 0.0

12550601 -939 0 3949 1 0.712 1
12550701 0 0.0 0.0 0.0 1
12550801 0.0 11.0 11.0 0.0 0.0 0.0 0.0 1.0 1 *mod3

* broken loop hot leg piping heat structures

13150000 2 11 2
13150100 0 1
13150101 10 0.0705
13150201 4 10
13150301 0.0 10
13150401 540.0 11

13150501 3150100000 1
13150502 315020000 0 1
13150601 -939 0 3979
13150602 -939 0 3979
13150701 0 0 0
13150801 0.0 11.0 11.0 0.0 0.0
13150802 0.0 11.0 11.0 0.0 0.0

13151000 1 11 2
13151100 0 1
13151101 10 0.0705
13151201 4 10
13151301 0.0 10
13151401 540.0 11
13151501 3150900000 1
13151601 -939 0 3979
13151701 0 0 0
13151801 0.0 11.0 11.0 0.0 0.0

13152000 1 11 2
13152100 0 1
13152101 10 0.0840
13152201 4 10
13152301 0.0 10
13152401 540.0 11
13152501 315110000 0 1
13152601 -939 0 3979
13152701 0 0 0
13152801 0.0 11.0 11.0 0.0 0.0

0
0.0
0.0

0.0515

0.4054 1
0.5265 2
0.4054 1
0.5265 2

2
0.0 1.0 1 *mod3
0.0 1.0 2 *mod3

0.0550

0
0.0 0.0

0.0120357 1
0.0120357 1

1
1.0 1 * mod 3

1 0.0660

1 0.00836 1
1 0.00836 1

0 1
0.0 0.0 1.0 1 * mod3

13153000 6 11
13153100 0 1
13153101 10 0.2285
13153201 4 10
13153301 0.0 10
13153401 540.0 11
13153501 315030000 10000
13153601 -939 0
13153701 0 0
13153801 0.0 11.0 11.0

2 0.1835

1
3979

0

0.0 0.0

1 0.108 6
1 0.108 6

0 6
0.0 0.0 1.0 6 *mod3

12550100
12550101
12550201
12550301
12550401

12550501

0 1
20 0.4
5 20
0.0 20

558.0 21
2500100000

74

13154000
13154100

13154101

13154201

13154301

13154401

13154501

1 11
0 1

10 0.1620
4 10

0.0 10
540.0 11
3151200000

2 0.1285

1 1 0.712 0.0525 1
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13154601 -939 0
13154701 0 0
13154801 0.0 11.0 11.0

13155000 1 11
13155100 0 1
13155101 10 0.1780
13155201 4 10
13155301 0.0 10
13155401 540.0 11
13155501 3151000000
13155601 -939 0
13155701 0 0
13155801 0.0 11.0 11.0

* nozzle piping

13000000 3 11
13000100 0 1
13000101 10 0.1780
13000201 4 10
13000301 0.0 10
13000401 540.0 11
13000501 300010000 0
13000502 3050100000
13000503 310010000 0
13000601 -939 0
13000602 -939 0
13000603 -939 0
13000701 0 0
13000801 0.0 11.0 11.0
13000802 0.0 11.0 11.0
13000803 0.0 11.0 11.0

3979 1 0.0525 1
0 0 1

0.0 0.0 0.0 0.0 1.0 1 *rmod3

2

1

3979
0

0.0 0.0

1 0.1420

13501401 540.0 11
13501501 350010000 0
13501601 -939 0
13501701 0 0
13501801 0.0 11.0 11.0

13502000 1 11
13502100 0 1
13502101 10 0.1095
13502201 4 10
13502301 0.0 10
13502401 540.0 11
13502501 3500200000
13502601 -939 0
13502701 0 0
13502801 0.0 11.0 11.0

1
3949
0

0.0 0.0

2

3949
0

0.0 0.0

0
0.0

0.488 1
0.488 1

1
0.0 1.0 1 *rood 3

1 0.0865

1 0.0489057 1
1 0.0489057 1

0 1
0.0 0.0 1.0 1 *mod3

1

0
0.0

1.6085 1
1.6085 1

1
0.0 1.0 1 *rood 3

2 1 0.1420 * reflood assist piping and vales [rabvs]

3979
3979
3979
0

0.0 0.0
0.0 0.0
0.0 0.0

1
I
1

0
0.0 0.0
0.0 0.0
0.0 0.0

0.876 1
0.698 2
1.424 3

0.876 1
0.698 2
1.424 3

3
1.0 1 *rood3

1.0 2 *mod 3
1.0 3 *rood3

13700000 4 11

13700100 0 1
13700101 10 0.1365
13700201 4 10
13700301 0.0 10
13700401 540.0 11
13700501 3700100000
13700502 375010000 0
13700503 380010000 0

2 0.111

13700504
13700601

13700602

13700603

13700604

13700701

13700801

13700802

13700803

13700804

385010000 0
-939 0
-939 0
-939 0
-939 0
0 0
0.0 11.0 11.0
0.0 11.0 11.0
0.0 11.0 11.0
0.0 11.0 11.0

I
1
1
1

397
39;
39'
39'
0

0.0
0.0
0.0
0.0

1

79 1
79 1
19 1
w19 1

0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

2.00 1
1.10567 2

1.101804 3
3.04201 4

2.00 1

1.10567 2
1.101804 3

3.04201 4

4

1.0 1 *rood3

1.0 2 *rmod 3

1.0 3 *mod3

1.0 4 *rod3

* broken loop od leg 0.0
0.0
0.0
0.0

*nozzle piping

13350000 3 11
13350100 0 1
13350101 10 0.1780
13350201 4 10
13350301 0.0 10
13350401 540.0 11
13350501 3350100000
13350502 3400100000
13350503 3450100000
13350601 -939 0
13350602 -939 0
13350603 -939 0
13350701 0 0
13350801 0.0 11.0 11.0
13350802 0.0 11.0 11.0
13350803 0.0 11.0 11.0

13501000 1 1I

13501100 0 1

13501101 10 0.1780
13501201 4 10
13501301 0.0 10

2

1

3949
3949
3949
0

0.0 0.0
0.0 0.0
0.0 0.0

1 0.1420

1
1

1

0
0.0 0.0
0.0 0.0
0.0 0.0

0.7495 1
0.698 2

0.974 3

0.7495 1

0.698 2

0.974 3

3

1.0 1 *Cody3

1.0 2 *mod3

1.0 3 *mod3

* pressurizer heat strutures

* vessel botom

*- - 1----1- - 1 ... -1- ...---- -1-

14151000 1 11 1 1 0.0

14151100 0 1

14151101 10 0.0762

14151201 5 10

14151301 0.0 10

14151401 617.0 11

14151501 4150100000 1 1 0.362 1

14151601 -939 0 3969 1 0.362 1

14151701 0 0 0 0 1

14151801 0.0 11.0 11.0 0.0 0.0 0.0 0.0 1.0 *mod3

*- -1- -i--i- --1- -i- --1-
* vesse sies -large diameter section

14152000 7 11 2 1 0.42291

14152100 0 1

14152101 10 0.49911

14152201 5 10

2 1 0.0550
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14152301
14152401
14152501
14152502
14152503
14152504
14152601
14152602
14152603
14152604
14152701
14152801

0.0 10
617.0 11
4150100000
415020000 10000
415040000 10000
415060000 10000
-939 0
-939 0
-939 0
-939 0
0 0
0.0 11.0 11.0 0.0

1 1
1 1
1 1

1 1
3969 1
3969 1
3969 1
3969 1

0 0
0 0.0 0.0 0.0

0.224 1

0.403 3

0.207 5

0.1705 7

0.224 1

0.403 3

0.207 5

0.1705 7
7

1.0 7 *rood3

14201601

14201701

14201801

14202000

14202100

14202101

14202201

14202301

14202401

14202501

14202601

14202701

14202801

-939 0
0 0
0.0 11.0 11.0
1 11
0 1
10 0.1841
5 10
0.0 10
617. 11
4200100000
-939 0
0 0
0.0 11.0 11.0

3969
0

0.0 0.0
1

.5

1

3969
0

0.0 0.0

1
0

0.0 0.0
I

0.118 1
i

1.0 1 * mod 3
0.0

1 0.13 1
1 0.13 1

0 1
0.0 0.0 1.0 1 *nmod 3*- -- 1- -- 1-- -1- -1- -- 1--I-

* vessel sides - small diameter section
*-- -------- -------- -----I--i--
14162000 1 11
14162100 0 1

14162101 10 0.3683
14162201 5 10
14162301 0.0 10
14162401 617.0 11
14162501 4150800000
14162601 -939 0
14162701 0 0
14162801 0.0 11.0 11.0

2 1 0.2032

* steam generator heat structures

* shroud secondary side steam generator -upper section

15000000 3 4 2 1 0.3048

15000100 0 1

15000101 3 0.314325

1
3969
0

0.0 0.0

1 0.118 1
1 0.118 1

0 1
0.0 0.0 1.0 1 *mod3

perssurizer heaters

15000201
15000301
15000401
15000501
15000502
15000503
15000601
15000602
15000603
15000701
15000801
15000901

5 3
0.0 3
540.0 4
5000100000
5050100000
5100100000
5200100000
515110000 0
515100000 0
0 0.0
0.0 11.0 11.0
0.0 11.0 11.0

14172000 12 9

14172100 0 1

14172101 3 4.013

14172102 2 4.394

14172103 1 5.664

14172104 2 8.382

14172201 7 3

14172202 8 5

14172203 7 6

14172204 4 8

14172301 0.0 3

14172302 1.0 5

14172303 0.0 8

14172401 617.6 9

14172501 0 0

14172601 4150200000

14172701 417 1.0

14172702 418 1.0

14172901 1.6764e-2 11.0

mod 3

2

2e-3
2e-3
2e-3
Oe-3

0.0

0.6096 12
0.6096 12

9 *cycli
12 *backu

0.0 1.0 12 *

1 1
1 1
1 1
1 1
1 1
1 1

0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

0.7725
0.7725
0.152
0.7725
0.7725
0.152

1
*-2

3
1

2
3

3
1.0 3 *nmodd3
1.0 3 *rmod3

*-- -- -I--- -- i---
*shroud - kwer setion

*-- -- I-- ---- -- I--------i------
15150000
15150100
15150101
15150201
15150301
15150401
15150501
15150502
15150601
15150602
15150603
15150604
15150701

4 4

0 1

3 0.6572

5 3

0.0 3

540.0 4

510010000 0

515010000 10000

515100000 0

5150900000
5150800000

5150600000

0 0

2 1 0.6445

1
0.0
0.0

11.0 0.0

1
0.0
0.0

0.0 0.0

1 1
1 1

1 1

1 1

1 1

1 1

0 0

0.152
0.7113

0.152
0.7113
0.7113
0.7113

4

4

2
3
4

* pressurizer cyding heaters

* -I--I- --- 1- --- 1- -1-
*pressurizer badcup heaters

*- -I-- - I-- -- I-- -- 1--
14201000 1 11 2 1 0.2032
14201100 0 1
14201101 10 0.3683
14201201 5 10
14201301 0.0 10
14201401 617. 11
14201S01 4200100000 1 1 0.118 1

15150801 0.0 11.0 11.0 0.0 0.0 0.0 0.0 1.0 4 * mod 3
15150901 0.0 11.0 11.0 0.0 0.0 0.0 0.0 1.0 4 * mod 3

* vessel wall

*- -- 1--I- -- 1- -11--i--I--

15300000 8 10 2 1 0.7112
15300100 0 1
15300101 9 0.765165
15300201 5 9
15300301 0.0 9
15300401 530.0 10
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15300501
15300502
15300503
15300504
15300505
15300506
15300601
15300602
15300603
15300604
15300701
1530O801

53001000 0 1
5250100000 1
500010000 0 1
5050100000 1
5100100000 1
515010000 10000 1
-939 0 3959
-939 0 3959
-939 0 3959
-939 0 3959
0 0.0 0.0
0.0 11.0 11.0 0.0 0.0

1

0.0
0.0 0.0

0.762

0.762

0.718

0.718

0.518

0.7102

0.762

0.718

0.518

0.7102

1

2
3
4
5
8

2
4
5
8

8
1.0 8 *mod3

* heat strcu thermat ptopety data

20100100 tbVftfn I I * uo2
20100200 tbVlctn I 1 * gap
20100300 lbVfci I I *zr

20100400 tbVfctn 1 1 * s-steel
20100500 c-steel
20100600 tbl/fcti, 1 1 * incone1600
20100700 tbVfctn 1 * mgo
20100800 tbVfctn 1 * nic"
*- ---1----- ---- ------ 1---1----
• uo2 - thermal cmnductvity
*-- -I- --1- ----------------- 1-
20100101 2.7315e2 8.44
20100102 4.1667e2 6.46
20100103 5.3315e2 5.782385
20100104 6.99817e2 4.633177
20100105 8.66483e2 3.880307
20100106 1.03315e3 3.357625
20100107 1.08871e3 3.155129
20100108 1.19982e3 2.983787
20100109 1.28315e3 2.836674
20100110 1.36648e3 2.713792
20100111 1.53315e3 2.521680
20100112 1.61648e3 2.448990
20100113 1.69982e3 2.391875
20100114 1.97759e3 2.289762
20100115 2.25537e3 2.307069
20100116 2.53315e3 2.433413
20100117 2.81093e3 2.661870
20100118 3.08871e3 2.994171
*- -I--1--1----1-- -- 1-

gap - thermal conductvity
*-- -1- -i- -- 1--i- -i-- -1-
20100201 273.15 0.14
20100202 590.0 0.24
20100203 810.0 0.29
20100204 1090.0 0.36
20100205 1370.0 0.42
20100206 3260.0 0.75

*--1--1---------------------1-
Sz•rcaloy-4 - thermal conducthdy from matpro

- -31-- -3- -13- --. - ----- --
20100301 380.4 13.6

20100302 469.3 14.6
20100303 577.6 15.8
20100304 685.9 17.3
20100305 774.8 18.4
20100306 872.0 19.8
20100307 973.2 21.8
20100308 1073.2 23.2
20100309 1123.2 25.4
20100310 1152.3 24.2
20100311 1232.2 25.5
20100312 1331.2 26.6
20100313 1404.2 28.2
20100314 1576.2 33.0
20100315 1625.2 36.7
20100316 17552 41.2,
20100317 22732 55.0
*-.. -1--I- -i- -- 1- -I-- -1-
* s-steel - thermal condLctivity
*--1 --- -1-- -- -- i------1-
20100401 273.15 12.98
20100402 1199.82 25.1
*--- -- I- -1- - 1- - 1I ---1-- ---i.. --
* inccx-600 - thermal conductvity

*--- -1- -- 1--I- -- 1- -- 1- -1-
20100601 366.5 13.85
20100602 477.6 15.92
20100603 588.7 18.17
20100604 700.0 20.42
20100605 810.9 22.50
20100606 922.0 24.92
20100607 1033.2 26.83
20100608 11443 29.42
20100609 1477.6 36.06
*- -1--1--1- -1- -1-

* uo2 - volumetric heat capacity

20100151 2.73150e0 2.310427e6
20100152 3.23150e2 2.571985e6
20100153 3.73150e2 2.746357e6
20100154 6.7315e2 3.138694e6
20100155 1.37315e3 3.443844e6
20100156 1.77315e3 3.531030e6
20100157 1.9731563 3.792588e6
20100158 2.17315e3 4.228518e6
20100159 2.37315e3 4.882412e6
20100160 2.67315e3 6.015829e6
20100161 2.77315e3 6.320980e6
20100162 2.87315e3 6.582538e6
20100163 2.9731580 6.713317e6
20100164 3.11315e3 6.800503e6
20100165 4.69982e3 6.800503e6
*- -1--- -- i-- ------------ -- 1-
* gap - volumetic heat capacity
*- ---- 1--1- -1- -- 1--I-
20100251 273.15 5.4
20100252 3260.0 5.4
*- -1--i--1- -- 1--I- --- 1-
* 2ircaloy-4 - volumetric heat capacity from matpro
*- -1- -- 1- -1-- -1-- -- 1-- -1-

20100351 255.4 1.904e6
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20100352 1077.6 2.312e6
20100353 1185.9 5.712e6
20100354 1248.4 2.311e6
20100355 2199.8 2.312e6
*- -- -- - -1--1----1-

* s-steel - volumetric heat capacity
*-- -- 1-- -1-- -1-- -1- --- 1-- -1--

20100451 273.15 3.83e6
20100452 366.5 3.83e6
20100453 1366.5 5.376e6
*-- -1--- ---- ---- -------- -- 1--
* ineonel-600 - volumetric heat capacity
*- ---- ---- -------- -------- 1-
20100651 366.5 3.908+6
20100652 477.6 4.084+6
20100653 588.7 4.260+6
20100654 700.0 4.436+6
20100656 810.9 4.665+6
20100657 922.0 4.929+6
20100658 1033.2 5.105+6
20100659 1477.6 5.727+6
*- ------ 1-- -- 1- -1-

* magnesium oxide - thermal conductivity

*- --. 1--- -- 1---i-- -1- -1-
20100701 373.15 0.2451
20100702 422.04 0.2405
20100703 477.59 0.2352
20100704 533.15 0.2300
20100705 588.71 0.2249
20100706 644.26 0.2196
20100707 699.82 0.2143
20100708 755.37 0.2091
20100709 810.93 0.2039
20100710 866.48 0.1987
20100711 922.04 0.1934
20100712 977.59 0.1882
20100713 1033.15 0.1830
20100714 1088.71 0.1777
20100715 1144.26 0.1725
20100716 1199.82 0.1673
20100717 1255.37 0.1621
20100718 1310.93 0.1568
20100719 1366.48 0.1516
20100720 1422.04 0.1464
20100721 1477.59 0.1412
20100722 1533.15 0.1359
20100723 1588.71 0.1307
20100724 1644.26 0.1255
20100725 1699.82 0.1203
20100726 1755.37 0.1150
20100727 1810.93 0.1098
20100728 1866.48 0.1046
20100729 1922.04 0.0993
20100730 5000.00 0.0993
*-- -1i- -1I- -- 1- -- 1I- ---I- -- 1-i
* magnesium oxide -volumetric heat capacity

*- -- 1-- -1- ----1-- -1- -- 1- -- 1---
20100751 373.15 2033.52
20100752 422.04 2004.59
20100753 477.59 1917.74

20100754 533.15 1938.87
20100755 588.71 1906.01
20100756 644.26 1873.15
20100757 699.82 1840.29
20100758 755.37 1807.43
20100759 810.93 1774.56
20100760 866.48 1741.70
20100761 922.04 1708.84
20100762 977.59 1675.96
20100763 1033.15 1643.11
20100764 1088.71 1610.25
20100765 1144.26 1577.39
20100766 1199.82 1544.53
20100767 125537 1511.67
20100768 1310.93 1478.80
20100769 1366.48 1445.94
20100770 1422.04 1413.08
20100771 1477.59 1380.22
20100772 1533.15 1347.35
20100773 1588.71 1314.49
20100774 1644.26 1281.63
20100775 1699.82 1248.77
20100776 175537 1215.90
20100777 1810.93 1183.04
20100778 1866.48 1150.18
20100779 1922.04 1117.32
20100780 5000.00 1117.32
*-- ---- ---- --------- -- 1--1-

nidnrome - theTmal oonductivity
*- -1- -I- --- 1--i- -I-- -1-
20100801 373.15 1.1163
20100802 1922.04 1.1163
20100803 5000.00 1.1163
*--1--1--1--1- -- 1-- -1-
* nichrome - volumetric heat capacity

*- -1--1--- -1- -- 1- -i--
20100851 373.15 2180.80
20100852 1922.04 2180.80
20100853 5000.00 2180.80
*- --- I--I--I--I-1-I

* pressurizer cyding heates

*- -- -1--1- -1--1-

20241700 power 608
20241701 0.0 0.0
20241702 60. 4.e3
*- -1- -1- -- -- -1- -1-
* pressufiz badwp haters

*- -1--1--1--1----1-

20241800 power 629
20241801 0.0 0.0
20241802 60. 4.e3
*- -- ------ 1-- -- -- 1-
* scram reactivity data

*-- ----- ---- ----- ------ 1--
20260900 "reac-t "609
20260901 0.0 0.0
20260902 0.5 -0.5
20260903 0.59 -3.13
20260904 0.65 -3.95
20260905 0.75 -6.27

A-24



20260906 0.83 -8.72
20260907 0.90 -12.00
20260908 0.97 -17.12
20260909 1.125 -20.67
20260910 1.213 -22.10
20260911 1.3 -22.78
20260912 1.4 -23.17
20260913 1.6 -23.32
20260914 60.0 -23.32
*- -1--1--1--1----1-

"reactor power table
*-- ---- ---- ----- -------1--1-
20290000 power
20290001 0.0 48.9e6
*-- -1------ -1-
* environmental heat loss boundary temperature

20293900 temp
20293901 0.0 311.0
*-- -------- 1-

reactor vessel environmental loss heat xfer cefident
*-- -------- 1-
20294900 htc-t
20294901 0.0 18.83
*- 1-- ---- ---- ----------- 1--
* steam generator environmental loss heat xfer coeffident
*-.. I--- --- I- --- I- -1-I. .I--- -1--

20295900 htc-t
20295901 0.0 4.739

* pressuizer generator environmental loss heat xfer oseffident

*- -1- -i- -- 1- -1- --- 1- -1-

20290013
20290014
20290015
20290016
20290017
20290018
20290019
20290020

65.0
100.0
250.0
650.0
1000.0
1500.0
3000.0
5000.0

1.7115e6
1.5425994e6
1.232769e6
0.91932e6
0.80196e6
0.6846e6
0.5379e6
0.44988e6

* reactor kinetics data

30000000 point

30000001 gamma-ac 49.6e16 0.0 348.43 1.0 0.556
30000002 ans79-1

* delayed neutron constants

30000101 0.0349 0.01275
30000102 0.2035 0.03177
30000103 0.1848 0.1181
30000104 0.4046 0.3160
30000105 0.1401 1.402
30000106 0.0321 3.914

* power history

30000401 4.96e+7 70. hr

reacvity curve numbers

30000011 609

**** ************** *** *** ********** **** ** *** *** **** ** ***** *
* moderator density reactivity table

*30000501 0.818 -4.428
*30000502 0.905 -2.249
*30000503 0.955 -1.032
*30000504 1.000 0.000

*30000505 1.044 0.926
*30000506 1.095 1.853
*30000507 1.139 2.589
*30000508 1.213 3.689

*30000509 1.270 4.489
*30000510 1.316 5.212

20296900 htc-t
20296901 0.0 4.2266
*- -1--1--1- -1- -1-

* bhl environmental loss heat xfer coeffident

*- -1--1--1--1----1-

20297900 htc-t 509
20297901 -1.0 0.0
20297902 0.0 18.83

* core collapsed liquid level

20255000
20255001
20255002
20255003
20290000
20290001
20290002
20290003
20290004
20290005
20290006
20290007
20290008
20290009
20290010
20290011
20290012

nornarea 0 1.0 1.0
0.0 9.25e-4
9.25e-4 9.25e-4
1.0 1.0
power 609
0.0 48.9e+6
0.15 43.032e6
0.3 37.164e6
0.6 28.362e6
0.85 8.6064e6
1.0 5.99538e6
1.3 4.89e6
2.0 4.274e6
4.0 3.7060332e6
7.0 3.1296e6
10.0 2.93458e6
25.0 2.28548e6

* doper reactivity table

*3 0 0 006 0 1  293.16

*30000602 338.72
*30000603 422.05
*30000604 477.60
*30000605 505.38
*30000•06 570.72
*30000607 588.72
*30000608 695.83
*30000609 922.05
*30000610 1310.94
*30000611 1810.94

1.375
1.125
0.682
0.419
0.274
0.000
-0.075
-0.526
1.386
2.543
3.865
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*30000612 2088.72 -4.502
*30000613 2499.83 -5.392

*30000614 3027.60 -6.417

Smodertor density reactlity table

30000501 0.8 18 0.0

30000502 0.905 0.0

30000503 0.955 0.0

30000504 1.000 0.0

30000505 1.044 0.0

30000506 1.095 0.0

30000507 1.139 0.0

30000508 1.213 0.0

30000509 1270 0.0

30000510 1.316 0.0

* doppler reactMty table

30000601 293.16 0.0

30000602 338.72 0.0

300O0603 422.05 0.0

30000604 477.60 0.0

30000605 505.38 0.0

30000606 570.72 0.0

30000607 588.72 0.0

30000608 695.83 0.0

30000609 922.05 0.0

30000610 1310.94 0.0

30000611 1810.94 0.0

30000612 2088.72 0.0

30000613 2499.83 0.0

30000614 3027.60 0.0
* -- no readmlty feedback for steadt state run

*- shuold be replaced by original one for transiernt

volume weighting factors

* moderator temperature feedback

30000701 230010000 0 0.31493 0.0

30000702 230020000 0 0.31493 0.0

30000703 230030000 0 0.37014 0.0

. doppler feedback

30000801 2300001 0 0.43153 0.0

30000802 2300002 0 0.51686 0.0

30000803 2300003 0 0.05161 0.0

* cono variables

*------1-- -- I- --- 1-- -- --

* steam generator dcowncomer collapsed liquid level

*- ---1-- --... 1-- -- 1-- -1I- -- 1- -1

20500100 sglvI sum 1.0 0.0 1

20500101 0.0 0.718 voidf 500010000

20500102 0.718 voidf 505010000

20500103 0.518 voidf 510010000

20500104 0.7102 voidf 515010000

20500105 0.7102 voidf 515020000

20500106 0.7102 voidf 515030000
*- ----- -1--- -1-

* pressurizer collapsed liquid level
*-- -------- -1---1-----1-
20500200 pzlv sum 1.0 0.0 1
20500201 0.0 0.224 voidf 415010000
20500202 0.403 voidf 415020000
20500203 0.403 voidf 415030000
20500204 0.207 voidf 415040000
20500205 0.207 voidf 415050000
20500206 0.1705 voldf 415060000
20500207 0.1705 vokif 415070000
20500208 0.118 voidf 415080000
20500209 0.118 voidf 420010000
*--1--1- -1-1- -- 1- -i-

core collapsed liquid level
*-- ---- ---- ---- ---- ---- -- 1-
20500300 rvM sum 1.0 0.0 1
20500301 0.0 0.712 voidf 250010000
20500302 0.854 voidf 250010000
20500303 0.843 voidf 245010000
20500304 1.118 voidf 240010000
20500305 0.657 voidf 230030000
20500306 0.559 voidf 230020000
20500307 0.559 voidf 230010000
20500308 0.520 voidf 225010000
20500309 0.360 voidf 215010000
20500310 0.370 voidf 220010000

* hot leg intact loop

*- -1--1--1--1----1-

20504100 pcsvoll sum 1.0 0.0 1
20504101 0.0 .09746482 rho 100010000
20504102 0.1035956 rho 105010000
20504103 3.0300e-2 rho 110010000
20504104 9.0000e-2 rho 115010000
20504105 5.7000e-2 rho 115020000
*- -1--1--1--1- -- 1-
* steam generator

*- -1- -1- -1--1--1-

20504200 pcsvol2 sum 1.0 0.0 1
20504201 0.0 0.3350000 rho 115030000
20504202 0.0402793 rho 115040000
20504203 0.0402793 rho 115050000
20504204 0.0402793 rho 115060000
20504205 0.0402793 rho 115070000
20504206 1.61117-1 rho 115080000
20504207 6.7950e-2 rho 115090000
20504208 6.7950e-2 rho 115100000
20504209 1.61117-1 rho 115110000
20504210 0.0402793 rho 115120000
20504211 0.0402793 rho 115130000
20504212 0.0402793 rho 115140000
20504213 0.0402793 rho 115150000
20504214 3.3500e-1 rho 115160000
*-- --------- ---- ---- ---- -- 1--
* sg-pump piping

*-- -1I- -1I- -1i- -- 1I- -- 1-- -1--
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20504300 pcsvol3 sum 1.0 0.0 1
20504301 0.0 4.37000-2 rho 115170000

20504302 4.62000-2 rho 115180000

20504303 3.54406-2 rho 115190000

20504304 4.81840-2 rho 120010000

20504305 6.13000-2 rho 125010000

20504306 1.89000-2 rho 130010000

20504307 6.13000-2 rho 155010000

20504308 1.89000-2 rho 160010000

S-1--1---------------------1-
* cold leg intact loop
*- -1------- -- ----- ----

20500400 pcsvoA sum 1.0 0.0 1

20500401 0.0 9.90000-2 rho 135010000

20500402 1.83732-2 rho 140010000

20500403 6.33000-2 rho 145010000

20500404 3.14844-2 rho 150010000

20500405 9.90000-2 rho 165010000

20500406 1.88124-2 rho 170010000

20500407 3.54406-2 rho 175010000

20500408 3.88642-2 rho 175020000

20500409 4.44434-2 rho 180010000

20500410 9.26274-2 rho 185010000

*- -1- -1- -1--1--1-

* reactor

*-- -- ------ --

20500500 pcsvoI5 sum 1.0 0.0 1

20500501 0.0 2.66400-1 rho 215010000

20500502 2.92300-1 rho 220010000

20500503 1.30000-1 rho 225010000

20500504 9.53095-2 rho 230010000

20500505 9.53095-2 rho 230020000

20500506 0.1120185 rho 230030000

20500507 8.38500-3 rho 235010000

20500508 8.38500-3 rho 235020000

20500509 9.35500-3 rho 235030000

20500510 3.32046-1 rho 240010000

20500511 9.61020-2 rho 245010000

20500512 1.28100-1 rho 246010000

20500513 2.45952-1 rho 250010000

20500514 1.73728-1 rho 250010000

*--1- -- 1--1----------------1-
hot leg broken loop

*- -1- -i- -- 1- -i- -1- -1-
20500600 pcsvol6 sum 1.0 0.0 1

20500601 0.0 5.55384-2 rho 300010000

20500602 4.42532-2 rho 305010000

20500603 6.68000-2 rho 310010000

20500604 3.38914-3 rho 315010000

20500605 4.40154-3 rho 315020000

20500606 3.90960-2 rho 315030000

20500607 1.82736-1 rho 315040000

20500608 9.17460-2 rho 315050000

20500609 9.17460-2 rho 315060000

20500610 1.82736-1 rho 315070000

20500611 3.90960-2 rho 315080000

20500612 1.62000-2 rho 315090000

20500613 6.48000-2 rho 315100000

20500614 .01539912 rho 315110000

20500615 3.50175-2 rho 315120000

20500616 8.54764-2 rho 370010000
20500617 8.58000-2 rho 375010000
*- -1--i- -- 1-- -1-- -1- -1--

cold leg broken loop
*- -1- -1--1- -1--1--

20500700 pcsvol7 sum 1.0 0.0 1
20500701 0.0 4.75183-2 rho 335010000
20500702 4.42532-2 rho 340010000
20500703 6.17516-2 rho 345010000
20500704 5.41000-3 rho 350010000
20500705 0.07770 rho 350020000
20500706 8.55000-2 rho 380010000
20500707 1.18030-1 rho 385010000
*- -1- -1---1--1--1--

* pressulzeI

*--1---------------------1-- --- 1-
20500800 pcsvo8 sum 1.0 0.0 1
20500801 0.0 5.00250-3 rho 400010000
20500802 5.00250-3 rho 405010000
20500803 8.10880-2 rho 415010000
20500804 2.27695-1 rho 415020000
20500805 2.27695-1 rho 415030000
20500806 1.16955-1 rho 415040000
20500807 1.16955-1 rho 415050000
20500808 7.94530-2 rho 415060000
20500809 7.94530-2 rho 415070000
20500810 1.53400-2 rho 415080000
*- -1- -1- -1--1--1-

"reactor vessel downcomer mass
*-- --- I- -1I- -1I- -1i- --- 1-- -1--

20500900 dwnama sum 1.0 0.0
20500901 0.0 8.55000-2 rho 200010000
20500902 1.10000-1 rho 205010000
20500903 1.36036-1 rho 210010000
20500904 1.36036-1 rho 210020000
20500905 136036-1 rho 210030000
20500906 1.36036-1 rho 210040000
20500907 1.23426-2 rho 223010000
20500908 2.78874-2 rho 223020000
20500909 2.78874-2 rho 223030000
20500910 2.78874-2 rho 223040000
20500911 2.78874-2 rho 223050000
20500912 1.04796-2 rho 223060000
20500913 1.04796-2 rho 223070000
*- -- I-- -1--- -1-

* pcs mass

*- -1- -1- -1--1--1-

20501000 pcsnass sum 1.0 0.0
20501001 0.0 1.0 cnblvar 41
20501002 1.0 cnblivar 42
20501003 1.0 oaivKar 43
20501004 1.0 orblvar 4
20501005 1.0 cbtvar 5
20501006 1.0 cnrbvar 6
20501007 1.0 ontrlvar 7
20501008 1.0 cioivar 8
20501009 1.0 oftrvar 9

* break energy computer
*-- -1I- -1I- --- i- -1I- -1I- -1-i
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20542500 pvfstm div 1.0 0.0 1
20542501 rhof 420010000 p 420010000

20542600 hfstm sum 1.0 0.0 1
20542601 0.0 1.0 uf 420010000

20542602 1.0 ofltivar 425

20542700 pvgstm div 1.0

20542701 rhog 420010000 p

0.0 1
420010000

0.0 1
420010000

427

20542800 hgstm
20542801 0.0
20542802

sum 1.0
1.0 ug
1.0 a~tlvar

20542900 xhgstm mull 1.0 0.0
20542901 quals 420010000 onbvar 428

20543000 xhfsm mult 1.0 0.0

20543001 quals 420010000 cnbvar 426

1

20543100 yhfstm sum

20543101 0.0 1.0
20543102 -1.0

1.0 0.0
cnbtvar 426
cntrivar 430

1.0 0.0
cnbtvar 429
cnbtvar 431

20543200

20543201

20543202

hsteam sum
0.0 1.0

1.0

1

i
20543300 bttqwr mult 1.0 0.0
20543301 mflowj 425000000 ctrtvar 432

*- -1-- -1- -- 1-- -1- -- 1- -1--
20511300 rvheat sum 1.0 0.0 1
20511301 0.0 2.3244 htrnr 211000101

20511302 5.25183 htnr 211000201
20511303 3.56335 hnr- 211000301
20511304 1.59598 htrs- 212000101
20511305 4.96411 htrnr 212000201
20511306 4.96411 htmir 212000301
20511307 1.86543 htmr 212000401
20511308 1.91724 h'rrw 212000501
20511309 1.68000 htrnr 220000101
20511310 0.71200 htnr 255000101
*---- -I--1--1--1- --

* heat loss from pzr

20511400 pzrheat sum 1.0 0.0 1
20511401 0.0 0.362 htmr 415100101
20511402 0.702464 htmnr 415200101
20511403 1.26381 hnry- 415200201
20511404 1.26381 hnrv 415200301
20511405 0.649152 htmr 415200D401
20511406 0.649152 h"nr 415200501
20511407 0.534688 htrnr 415200601
20511408 0.534688 hb'nr 415200701
20511409 0.273063 h1or 416200101
20511410 0.130000 ht'nr 420100101
20511411 0.273063 htnr 420200101
*- --- -1---1--- -1- -- 1-

heat loss from s/g
*- -1- -1- -- -- -1- -1-

20511500 sgheat sum 1.0 0.0 1
20511501 0.0 3.5343 htrnr 530000101
20511502 3.5343 htmr 530000201
20511503 3.33022 hum- 530000301
20511504 3.33022 hMr 530000401
20511505 2.40258 hbfnr 530000501
20511506 3.29404 h,'r 530000601
20511507 3.29404 htnmr 530000701
20511508 3.29404 htrnr 530000801
*-- -1i- -1I- -- I-- -1I- -1I- -- 1---
* toal heat loss from major components

*- -1- -1- -- -- -1- -1-

20511600 toWt sum 1.0 0.0 1
20511601 0.0 1.0 cnolvar 113
20511602 1.0 attvar 114
20511603 1.0 ontttvar 115

-I 1 1 1 1 1-
h heat los from broken loop hot leg

-1---------------------------1-
20511700 blhlheat sum 1.0 0.0 1
20511701 0.0 0.97972 htmr 300000101
20511702 0.78065 htirs 300000201
20511703 1.59260 h'mr 300000301

--- -- -- 1 1 1 1-
heat loss from broken loop cold leg

-1--1--1--1-- --- 1-

20511800 bldheat sum 1.0 0.0 1
20511801 0.0 0.83825 htfnr 335000101
20511802 0.78065 htn'r 335000201
20511803 1.0893 htmr 335000301

20543400 brldlow integral 1.0 0.0 1
20543401 M"l 425000000
*- -1- -1- -1- -1- -1- -1-
* 011-031 heattansferratecalculator

1- 1- 1- -1--1----1-
* heat added to pcs from core

- -- - 1- -1--1----1-
20511100 oftV sum 1.0 0.0 1
20511101 0.0 24.374 htnr 230000101
20511102 24374 htrnr 230000201
20511103 24.374 htmr 230000301

heat removed from pcs at to s/g tubes
------ -i- -I- -- 1-- - - - -

20511200 sghttr sum 1.0 0.0 1
20511201 0.0 20.117 htnr 006000100
20511202 20.117 htrnr 006000200
20511203 20.117 htrnr 006000300
20511204 20.117 h'rs" 006000400
20511205 80.468 htmr 006000500
20511206 33.937 htrir 006000600
20511207 33.937 htmr 006000700
20511208 80.468 htmr 006000800
20511209 20.117 hOnr 006000900
20511210 20.117 htmr 006001000
20511211 20,117 htmr 006001100
20511212 20.117 htmr 006001200
*- -1- -- -- -1- -- 1- -1-
* heat loss from reactor vessel
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*-- -- 1--- --i..I-1- -1I---I-- -1I--
* heat loss from rabs piping

20511900 rabheat sum 1.0 0.0 1
20511901 0.0 1.7153 htnr 370000101
20511902 0.94828 htmr 370000201
20511903 0.94497 hlrnr 370000301
20511904 2.6090 htrnr 370000401

---- --------- ---- ----- ----
* heat loss from intact loop hot Leg

-- -1- -i- -- 1- -1- -- 1-- -1-
20512000 iclheat sum 1.0 0.0 1
20512001 0.0 1.7193 htmr 100100101
20512002 1.8275 htmr 100100201
20512003 0.69677 htmr 100100301
20512004 1.6088 hunr 100100401
20512005 0.90304 htmr 100200101
20512006 1.8855 htmr 100400101
*-- -1- -------- ---------- 1--
* heat loss from intact loop cold leg

20512100 iclheat sum 1.0 0.0 1
20512101 0.0 0.77058 htmr 100100501
20512102 0.62519 htrnr 100100601
20512103 0.84999 htmr 100100701
20512104 0.55540 htmr 100100801
20512105 0.62519 htnr 100100901
20512106 0.68558 hirer 100101001
20512107 0.78400 htnr 100101101
20512108 1.6340 htmr 100101201
20512109 0.69769 htmr 100200201
20512110 0.85765 htnr 100300101
20512111 0.39195 htmr 100300201
20512112 0.43054 htmr 100300301
20512113 1.2079 htrnr 100300401
20512114 0.86023 htmr 100300501
20512115 0.39195 htmr 100300601
20512116 0.44083 hbur 100300701
20512117 1.8855 htrnr 100400201
*-- -1I.. -- -- -I-- -- I-- -1- I---- -1--

toal heat loss to environment

*- -1- -1- -1--1- -- 1-

20512200 sumhtis sum 1.0 0.0
20512201 0.0 1.0 cntrivar 116
20512202 1.0 anblvar 117
20512203 1.0 cntrlvar 118
20512204 1.0 octrlvar 119
20512205 1.0 cntrivar 120
20512206 1.0 cntrIlvar 121

* metal heating in pzr
*--- -1-I. .---- -- 1--- ---. . i---- -1-i--

20512300 pzrmrtht sum 1.0 0.0 1
20512301 0.0 0.3620 htmr 415100100
20512302 0.59522 ht'r 415200100
20512303 1.07086 htmr 415200200
20512304 1.07086 htnr 415200300
20512305 0.550045 htmr 415200400
20512306 0.550045 htnr 415200500
20512307 0.453056 htmr 415200600

20512308 0.453056 htnr 415200700

20512309 0.150656 ht'r 416200100

20512310 0.13000 htmr 420100100

20512311 0.150656 htnr 420200100

metal heating in reactor vesse (ist part)

-1--1--1- --- --- 1-

20525100 rvl sum 1.0 0.0 1

20525101 0.0 1.05331 htmr 200000100

20525102 0.79000 htmr 200100101

20525103 1.01501 htmr 200100201

20525104 2.29335 howr 200100301

20525105 2.29335 hb'r 200100401

20525106 2.29335 hOnr 200100501

20525107 2.29335 htmr 200100601

20525108 1.33475 htmr 205000100

20525109 1.93518 htnr 205000101

20525110 2.82907 htmr 210000100

20525111 2.82907 hbnr 210000200

20525112 2.82907 htur 210000300

20525113 2.82907 htrnr 210000400

20525114 1.06311 htmr 210000500

20525115 1.09265 htmr 210000600
20525116 4.37241 htnr 210000101

20525117 4.37241 htrrv 210000201

20525118 4.37241 htmr 210000301

20525119 4.37241 htnr 210000401

20525120 1.64308 hlTr 210000501

20525200 rv2 sum 1.0 0.0 1

20525201 0.0 1.68872 htmr 210000601

20525202 1.95223 htmr 211000100

20525203 4.41094 htmr 211000200

20525204 2.99281 htmr 211000300

20525205 1.41813 htrnr 212000100

20525206 4.41094 htrnr 212000200
20525207 4.41094 htnr 212000300

20525208 1.65755 htmr 212000400

20525209 1.70360 htnr 212000500

20525210 1.6800 htmr 220000100

20525300 rv3 sum 1.0 0.0 1

20525301 0.0 0.695734 htmr 225000700

20525302 0.921366 htnr 226000100

20525303 1.98094 htnr 240000100

20525304 1.80000 htrnr 246000100

20525305 1.80000 htmr 246000101

20525306 2.04439 htflnr 250000100

20525307 1.00000 htnr 251000100

20525308 1.00000 htmr 251000200

20525309 1.70445 ht'r 250100100

20525310 0.71200 htnr 255000100

20525311 1.68000 htynr 220000101

20525312 0.980177 htnr 225000100

20525313 1.05369 ht]nr 225000200

20525314 1.05369 htmr 225000300
20525315 1.23842 htmr 225000400

20525316 2.10738 htmr 225000500

20525317 0.791681 htrr 225000600

20525318 1.0 cnVIvar 251
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20525319 1.0 n-trtvar 252
*-- -- 1- -1- -1- --

* metal heating in broken loop (Ist part)

20512600 tbJpmht sum 1.0 0.0 1
20512601 0.0 0.157878 htrrr 300000100
20512602 0.622764 htmr 300000200
20512603 1.27051 htmr 300000300
20512616 0.668713 htnr 335000100
20512617 0.622764 htrnr 335000200
20512618 0.869015 htnr 335000300
*- -- 1----- 1-- -- ---- 1-
* metal heating in broken loop

-----1-- -- 1- --- I---I--I- -- 1- -

20512700 bldpmt sum 1.0 0.0 1
20512701 0.0 1.39487 htnr 370000100
20512702 0.771131 htmr 370000200
20512703 0.768435 htinr 370000300
20512704 2.12160 htlnr 370000400
20512705 1.0 acttvar 126
*--- - ---- ------1--------1-
* metal heating in intact loop hot leg
*- -I- -- I- -1--- --- -1-
20512800 ilhlmht sum 1.0 0.0 1
20512801 0.0 1.3716 htmnr 100100100
20512802 1.45787 ht'r 100100200
20512803 0.55548 ht'r 100100300
20512804 1.28345 htbnr 100100400
20512805 0.72288 htnr 100200100
20512806 1.4772 htmnr 100400100
*-- ---- ---- ------ I-- ---- -----
* metal heating in intact loop cold leg
*-- •- --- -- I- --- 1------i-

20512900 ilclmht sum 1.0 0.0 1
20512901 0.0 0.614734 hInr 100100500
20512902 0.498747 hbnr 100100600
20512903 0.678081 htinr 100100700
20512904 0.443073 htnr 100100800
20512905 0.498747 htnr 100100900
20512906 0.546926 htbnr 100101000
20512907 0.625441 htbnr 100101100
20512908 1.30352 hlnr 100101200
20512909 0.558497 htrnr 100200200
20512910 0.678584 htrnr 100300100
20512911 0.310113 htrnr 100300200
20512912 0.340649 hbnr 100300300
20512913 0.955718 hbnr 100300400
20512914 0.680620 htnr 100300500
20512915 0.310113 htmnr 100300600
20512916 0.348792 htmr 100300700
20512917 1.4772 htrnr 100400200
*---1--i -1--i .. I--1--i-- --- -i--

metal heating in broken loop simulators
*-1 -- -1I- -- 1I- -- 1- -1I-- -1-i

20513000 blhlsim sum 1.0 0.0 1
20513001 0.0 0.1312 htrnr 315000100
20513002 0.1703 ht'nr 315000200
20513003 0.0042 htm 315100100
20513004 0.00347 htmr 315200100
20513005 0.12452 htmr 315300100

20513006 0.12452 htnr 315300200
20513007 0.12452 htnr 315300300
20513008 0.12452 htmnr 315300400
20513009 0.12452 htrnw 315300500
20513010 0.12452 htmnr 315300600
20513011 0.04239 htmnr 315400100
20513012 0.04363 htinr 315500100

* metal heating in steam gereator
-1 1 1 1 1 1-

20555100 sgmthl sum 1.0 0.0 1
20555101 0.0 1.47943 htnr 500000100
20555102 1.47943 htmr 500000200

20555103 0.291097 htnr 500000300
20555104 1.52566 htmr 500000101
20555105 1.52566 htmr 500000201
20555106 0.300194 h'nr 500000301
20555107 0.615526 htrnr 515000100
20555108 2.88042 htmr 515000200
20555109 2.88042 htrnr 515000300
20555110 2.88042 htmr 515000400
20555111 0.627655 htmr 515000101
20555112 2.93718 htmr 515000201

20555113 2.93718 hnrr 515000301

20555114 2.93718 htnr 515000401

20555200 sgmth2 sum 1.0 0.0 1
20555201 0.0 3.40507 htmr 530000100

20555202 3.40507 htnr 530000200

20555203 3.20846 htnr 530000300
20555204 3.30846 htmr 530000400
20555205 2.31474 htmr 530000500
20555206 3.17360 htmr 530000600
20555207 3.17360 htirir 530000700
20555208 3.17360 htrnr 530000800

* pcs-tubesheet heat transfer

20513200 pcstub sum 1.0 0.0 1
20513201 0.0 56.4226 h9'r 115100100
20513202 56.4226 hbnr• 115100200

20513203 0.157962 hhtr 115200100
20513204 0.157962 htnr 115200200

* tubesieet-scs heat transfer

20513300 tushscs sum 1.0 0.0 1

20513301 0.0 0.157962 htnr 115200101
20513302 0.157962 htrnr 115200201
*- -1--1--1--1----1-

metal hx in rabs
-1- -1- -1- -1- -1- -1-

20517000 rabs sum 1.0 0.0 1
20517001 0.0 1.39487 htrw 370000100
20517002 0.77113 htmr 370000200
20517003 0.77278 htmnr 370000300
20517004 2.12160 htrnr 370000400

bl total metal hx
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20517100 qbltotal sum 1.0 0.0 1
20517101 0.0 1.0 cnlivar 127

*20517102 1.0 ntlvar 170

20517103 1.0 aotrtvar 130 * only for simula

* pcs stored energy exduding pressurizer

20557000 pcsqre sum 1.0 0.0 1

20557001 0.0 1.0 ritrivar 253 * rv metal heat

20557002 1.0 atlvar 113 * rv ambloss

20557003 1.0 cnatrvar 171 * only for simula

20557004 1.0 cnbivar 117 * blhl ambloss

20557005 1.0 ontrivar 118 * bid ambloss

20557006 1.0 ontrlvar 119 * rabv ambloss

20557007 1.0 tntrvar 128 * lIh heat

20557008 1.0 atoivar 120 * ilhl ambloss

20557009 1.0 ativar 129 * ild heat

20557010 1.0 antivar 121 * ild ambloss

20557011 1.0 citrlvar 132 * pcs-tubeshet
20557012 1.0 actrvar 133 * tubesheet-scs

*scs stored energy

20557300 scsqse sum 1.0 0.0 1

20557301 0.0 1.0 aitrvar 552 * sg heat

20557302 1.0 antrivar 115 * sg ambloss

*heat flow calculatons

*ec energy flow

20515300 pveoc div 1.0 0.0 1

20515301 rhofj 630000000 p 600010000

20515400 heac sum 1.0 0.0 1

20515401 0.0 1.0 uf 630000000
20515402 1.0 catrlvar 153

20515500 mdotheo: mulr 1.0 0.0 1

20515501 mflowj 630000000

20515502 caitlvar 154

20515600 qecc/v mult 0.126646 0.0 1

20515601 cntlivar 155

20515700 mdotev mult 0.126646 0.0 1
20515701 mflowj 630000000

* sg hx per unit pcs volume

20516000 qsojv mult 0.126646 0.0 1

20516001 cnbtivar 112

core hx per unit pca volume

20516100 qcore/v mult 0.126646 0.0 1

20516101 catIlvar 111

pump power

20516203 pmphead 135

20516300 pledotl mult 0.04136 0.0

20516301 voidfl 135020000

20516302 velij 135020000

20516303 pmphead 135

20516400 p2edotv mult 0,04136 0.0

20516401 voicgj 165020000

20516402 velqg 165020000

20516403 pmphead 165

20516500 p2edod muit 0.04136 0.0

20516501 voidfi 165020000

20516502 velfl 165020000

20516503 pmphead 165

20516600 qpmp sum 1.0 0.0

20516601 0.0 1.0 atolvar 162

20516602 1.0 anbivar 163

20516603 1.0 anilver 164

20516604 1.0 aotivar 165

20516700 qpmp/v muit 0.126646 0.0

20516701 ontiTvar 166

1

* energy to fluid in vessel from structures

20562000 rvhx
20562001 0.0
20562002
20562003
20562004
20562005
20562006
20562007
20562008
20562009
20562010
20562011
20562012
20562013
20562014
20562015

sum
0.3080
0.6959
0.6959
0.6959
0.6959
0.2615
0.2688
0.3107
0.7020
0.7020
0.7020
0.7030
0.6
0.2
1.0

6.2832
htmr
htmr
htmr
htrer
htr
htrnr
htmr
hent
htnr
htrnr
htmr
htrnr

htnr
hbiir
aittvar

0.0

205000101
210000101
210000201
210000301
210000401
210000501
210000601

211000100
211000200
212000100
212000200
212000300

212000400

212000500
253

*- -1- -i- -1- -- 1- -1--1-
* total vessel hx/v

--- -- -- 1 1 1 1-
20562100 rvhx/v muit 1.0 0.0 1
20562101 ontlvar 620

* total massles energy flows from pas excluding qcore and qsg

20562200 qstruc sum 1.0 0.0 1
20562201 0.0 1.0 cntrivar 123 * WE

20562202 1.0 at'lvar 620 * r

20562203 1.0 ablvar 171 * bl

20562204 1.0 aitrvar 128 * iNh

20562205 1.0 catrIvar 129 * ill

20562300 qtsur4v muit 0.126646 0.0 1

20562301 cnabvar 622

* sum of all massless energy flows from pcs

20562400 de/dt sum 1.0 0.0 o
20562401 0.0 1.0 cntrIvar 111 * core

20516200 pledotv mult
20516201 voidgi
20516202 velgj

0.04136 0.0
135020000
135020000

1
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20562402
20562403
20562404
20562500
20562501

1.0
1.0
1.0

de/dtw muit
fltrlvar

actrlvar 112
ativar 622
cn'tlvar 166
0.126646 0.0

624

*sg
* strucue
* pumps

1

.-- -- 1-- -1-- -1--
spray valve position calculator

*----1-- -1I- I-1-

20590400 spray sum -1.0

+ 3 0.0 1.0

20590401 14.93+6 -1.0 p

Spostm vs area table

0.0 1

420010000

* contin

sum of mass flow energy flows and massless energy flows

20562600 dtqflo sum 1.0 0.0 1
20562601 0.0 1.0 ctrlvar 624 * de/dt

20562602 -1.0 aitrlvar 433 * por

20562700 dtqf/v mult 0.126646 0.0 1
20562701 cotlivar 626
*... -- ---I- --- -- 1-- -1- -- 1-- -1--

* primary coolant pump speed controllers

*- -1- -- 1-- -1- -1- --- 1-I--
* calculate mass flow error
*-- -- I1- -I-i --- I--

20590100 msserr sum 1.0 0.0 1

20590101 479.30 -1.0 mfiowj 100010000
*-- -1I- -- 1-- -1--

20299900 normarea
20299901 0.0 0.0
20299902 0.0001 0.0
20299903 1.0 1.0
*- -1- -- -- 1-1--1- -1-

* pressurizer level conbtol using charging and letdown components
*- ---- 1-- -1--1- --

charging resewior

-9800000 chrg tmdpvol
*9800101 1.0 1.0 0.0 0.0 0.0 0.0
*9800102 4.0-5 0.0 00000
*9800200 3
*9800201 0.0 2.07+07 558.9

pump I speed
,'-- -1i- -- 1- -1--

20590200 pcplspd integral
20590201 aib'var 901

*pcpl pump velocity table
*-- -1I- --- 1- -1--

1356100 508 tnlvar
1356101 0.0 0.0
1356102 369.0 369.0
*-- -- 1I-- -1I- -- 1--

* modify pcpl pump data
*-- -- 1--.. --- -- 1--

1350301 0 0 0

* pump 2 speed

20590300 pcp2spd integral
20590301 mnlivar 901
*- -1- -1-- -- 1--

0.34482 333.7236 1

902

-1 0 504 0

0.34482 331.9524 1

*charging valve

*9850000 cdsg valve

*9850101 980000000 185000000 3.8e-05 0.0
*9850201 0 .00000000 .00000000 0.0
*9850300 srvvv
*9850301 905 999

* charging valve position calculator

*20590500 charge sum 7.7 0.0
*conrln
*+ 3 0.0 1.0
*20590501 0.92 -1.0 orblvar 2

* letdown sink

*-- -1-- -1-- -1--
*9900000 ltdwn tmdpvol
*9900101 1.0 1.0 0.0 0.0
*9900102 4.0-5 0.0 00000

*9900200 3
*9900201 0.0 1.4+7 558.9

0.0 000100

0.0 0.0
* pcp2 pump velocity table
*-- -1I- i-1- -1-i

1656100 508 cntrIvar 903
1656101 0.0 0.0
1656102 369.0 369.0

* modify pcp2 pump data

1650301 135 135 135 -1 0 504 0
*..I--1----- -------- i---- -- I----1--

* pressurizer spray valve controller

* spray valve

4070000 spr"lv valve
4070101 406010000420010000 3.3451e-4 1.2 1.2 000100
4070201 0 .00000000 .00000000 0.0
4070300 sawvlv
4070301 904 999

*letdown valve
*-- -- I- -- I- -- 1-

*9950000 ltdwn valve
*9950101 185000000 990000000 2.5-5 0.0 0.0 000100
*9950201 0 .0000000 .00000000 0.0
*9950300 srvvlv

*9950301 906 999

*- -l1-w -e1- -o1--o
* letdown valve position calculator

*--- -- i-- -1i- -1--
*20590600 letdown sum -7.7
*corfdn
*+ 3 0.0 1.0

0.0 1
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*20590601 1.10 -1.0 aiU-lvar 2

* steam vale controller
* - -- 1- -- 1i- -1!- -- 1-- -1-- -1--
• dianges to steam valve

- -- -1-- -- I-
*5500201 0 19.758 22.082 0.0
*5500300 srvvlv
*5500301 910 540
*20254000 normarea
*20254001 0.0 0.0
*20254002 0.0001 0.0

*20254003 1.0 1.0

• anpute delta t error
* - -- 1-- -1i- -- 1--

*20590700 delta sum 1.0 0.0 1
*20590701 559.0 -1. tempf 185010000

• filter delta t thru deadband
- -1I-- -1--- -1-

*20590800 deadband fJncdon 1.0 0.0 1
*20590801 artlvar 907 908
*20290800 reac-t
*20290801 -100. -100.
*20290802 -0.25 -0.25
*20290803 -0.25 0.0

*20290804 0.25 0.0
*20290805 0.25 0.25
*20290806 100. 100.

*- -1- -1-- -1-•integrate delta t enrro

*20590900 mt integral 1.0 0.0 1
*20590901 olblvar 908
*- -1--1- -1--
* steam valve position calculator

*20591000 t Introl sum 1.0 0.645229 0

•+ 3 0.6 0.90
*20591001 0.645229 -0.07126 cntrtvar 908
*20591002 -0.01492 cibivar 909

*--1--1- -1-1- -- 1- -1-
Ssimplified feed system controller

*- -1--- -- 1- -- 1- -- 1----i-

20591100 sglvlerr sum 1.0 0.0 1
20591101 3.09 -1.0 cnatrvar 001
20591200 feedflow sum 1.0 0.0 1
20591201 0.0 1.0 mftv 550000000
20591202 48.4 cnatvar 911
* -- -1i- -1I- -- i--

Sreplace feed junction table

5600200 1 0 cntrlvar 912
5600201 -100.0 25.553 0.0 0.0
5600202 -1.0 0.0 0.0 0.0
5600203 0.0 0.0 0.0 0.0
5600204 50.0 50.0 0.0 0.0
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Appendix B

Transient Input Deck for Base Case





=loft 9-1 post test analysis deck

* initial condit:ions

* pcp pressure = 14.901 mpa

* core power = 50. mw
* pcs flow = 479.3 kg/s

* thoa= 578. k

* tcold= 559.0 k

*--- -- 1- -- -- 1-

0000100 restart tansnt
0000101 run
0000102 si
0000103 15808
0000105 5. 10.
0000201 200.00 I.e-6 1.0 3 1 30 100
0000202 1000.0 i.e-6 1.0 3 5 300 500
0000203 2000.0 i.e-6 0.1 3 50 3000 5000
0000204 4000.0 i.e-6 0.5 3 10 1000 2000
0000205 80DO0.0 I.e-6 0.1 3 50 4000 5000
0000206 10000. i.e-6 0.5 3 10 2000 2000

minor edit variables

0000301 p 310010000 • pe-bl-2

*0000303 p 315110000 * pe-bl-3

*0000304 p 350010000 * pe-bl-4

*0000305 p 315090000 * pe-bl-6

*0000306 p 350020000 * pe-bl-8

0000302 p 185010000 * pe-pc-1

0000303 p 100010000 * pe-pc-2

0000304 p 420010000 porv inlet

*0000310 p 110010000 * pt-139-2,3,4

0000305 p 245010000 * pe-lup-la,lb

0000306 p 215010000 * pe-lst-la,b/pe-2st-la,b

*0000313 p 200010000 * pe-lst-3a,3b

0000307 p 530010000 * pe-sgs-Ol

0000308 p 535010000 * pt-p4-85
**********************************************temperatures

0 fte-n

0000310 tempf 310010000 * te-bl-2a,2b,2c

0000311 tempt 100010000 * te-pc-2a,2b,2c
0000312 tempf 185010000 * te-pc-1

0000313 tempf 115030000 * te-sg-1

0000314 tempf 115100000 * te-sg-2

0000315 tempf 515070000 * te-sg-4

*0000328 tempf 415050000 * pzr volume 5

0000316 tempf 4150400D0 * te-139-19

*0000330 tempf 415030000 * te-139-20

*0M331 tempf 315120000 * te-p138-171

*0000332 tempf 350020000 * te-p138-170

*0000333 tempf 205010000 * te-lst-1/te-2st-1

0000317 tempf 210010000 * te-lst-2/te-2st-2

*0000335 tempf 345010000 * te-bl-1

*0000336 tempf 210030000 * te-lst-14/te-2st-14

*0000337 tempf 210040000 * te-3up-2

*0000338 tempf 245010000 * te-lup-6

10000339 tempt 246010000 * te-2up-4

*0000340 tempf 250010000 * te-lup-3
****************************

345010000 * pe-bl-1

pf 406010000 * spray tempf
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V

0000318 rho
0000319 rho
0000320 rho
*0000345 rho
0000321 voidgj
*0000347 rho
*0000348 rho
*0000349 rho
*0000350 rho

310010000
185010000
100010000
115120000

400010000

115040000

115050000
115060000
115070000

* de-bl2
* de-pc-1
* de-pc-2

* de-pc-3

* surge line density

* s/g tubes
* s/g tubes
* s/g tubes
* s/g tubes

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

*0000352
*0000353
*0000354
*0000355
*0000356
*0000357
*0000358
*0000359

velf
velf
velf

veg
velg
vetg
Vdgi

100010000
115030000
400010000
425000000

100010000

115030000
400010000
425000000

* ilhl nozzie
* s/g inlet
* surge line
* porv liq vel
* OiNh nozle
* s/g inlet
* surge line
*porv vap vat

**0000341 rho 345010000

** velocites

**0000351 voidf 100010000

** mass flow rates
*0000322 mflowj 100010000

** dadding tenperatures center module
**0000371 httenp 230000110

** peak centerline tanperaturs

**0000374 httemp 230000101

* de-bl-t

* ithl nozle

* ilhI nozzle

* te-Sh5-015

* core lower region

.. . .... ....

*0000361 mflowj
*0000362 mflo"j
0000323 mflowj
0000324 mflowj
0000325 mflowj

0000326 mflowj
0000327 mflowj
*0000369 mflowj

150010000
185020000

400010000
407000000
425000000
550000000
548000000

5600D0000

* pump outlet
* dtt-rake ild

* pres. surge line flow
* pzr spray flow

* pres. relief valve flow
* steam flow control valve
* aUX feed

* main feed

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

*0000372 httm-np 230D00210
*0000373 httnemp 230000310

* te-5h5-034
* te-5hS-049

*0000375 hftemp 230000201
*0000376 httemp 230000301

* core middle region
* core upper region

reactor kinetic parameters

0000328 rkpow 0
*0000378 rklMpow 0
*0000379 rkgapow 0
*0000380 rkreac 0
*0000381 pmphead 135
*0000382 pmphead 165
0000329 mflowj 185010000
0000330 mflowJ 185030000
*0000388 mflowj 200020000
0000331 pmpvel 135

* total reactor power
* fission decay power
* gamma decay power

* reactivity

* pqp1 head

* pcp2 head

control variable requests
32 ootIvar 001

0000333
0000334
0000335
0000336
0000337
0000338
0000339
0000340
0000341
0000342
0000343

ctrivar
otiivar
cntrIvar

onWvar
ontrivar

cnbrlvarcrit'ivar
cnb'lvar

cntHvar
cnrivar
cntrvar

002
003
041
042

043

O4

005

006

007

008

009
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0000344 cnitvar 010

0000345 cnuivar 433
0000346 at'var 434
0000347 attva 111
0000348 calvar 112
0000349 atlvar 113

0000350 cnahivar 114
0000351 cntrivar 115
0000352 cnbfvar 116
0000353 cnrhvar 117
0000354 aclvar 118
0000355 calvar 119
0000356 cntlivar 120
0000357 cnatIvar 121
0000358 catrivar 122
0000359 cnbtvar 123
0000360 cntrivar 251
0000361 cntv•ar 252
0000362 critrivar 253
0000363 cntrlvar 126
0000364 cnrvar 127
0000365 cnlvar 128

0000366 cnfrlvar 129
0000367 cnltvar 130
0000368 ctIvar 551
0000369 cntIvar 552

0000370 cnivar 132
0000371 cnfar 133
0000372 calvar 170
0000373 citlvar 171
0000374 cnfllvar 570
0000375 ativar 573
0000376 ytIvar 153
0000377 artnivar 154
0000378 catvar 155
0000379 attear 156
0000380 antrivar 157
0000381 aftnvar 160
0000382 cnblvar 161
0000383 at•ar 166
0000384 cntIvar 167
0000385 cnhtvar 620
0000386 cnflivar 621
0000387 cnftlvar 622

0000388 cnIvar 623
0000389 cntrlvar 624
0000390 catt-var 625
0000391 antlivar 626
0000392 atlvar 627
0000393 tempg 515070000
0000394 rho 420010000
0000395 cpume 0
20800095 dt 0
20800096 dtant 0

* trips

* *** ****************** variable tips

***** ** *********************000.1 p 100010000 le null 0 14.193103e6 I

* eoc ched valve

0000502 p 600010000 ge p 185010000 20.e6 n
* accumulator &eck valve

0000503 p 615010000 ge p 185010000 20.e6 n
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* isolation valve hot leg
0000504 time 0 It null 0
* isolation valve cold leg
0000505 time 0 It null 0
* qtv hot leg
0000506 time 0 It null 0

qobv cold leg
0000507 time 0 It null 0
* dched valve surge line pressurizer
0000508 time 0 ge null 0
* pressurizer relief valve
0000509 tenpf 100010000 ge null 0
* steam control valve
0000510 time 0 It null 0
* boundary system valve
0000511 time 0 It null 0

Ipis trip
0000512 time 0 ge null 0
* hpis btip
0000513 time 0 ge null 0

0000520 p 530020000 gt null 0
0000521 p 530020000 It null 0
0000522 p 530020000 gt null 0
0000523 p 530020000 It null 0
0000530 time 0 ge null 0
0000531 p 530020000 gt p 5'
0000536 time 0 ge null 0
0000540 tempt 100010000 gt null 0
0000541 p 100010000 gt null 0
0000550 time 0 ge null 0

0.0 I

0.0 I

0.0 I

0.0 I

0.0 I

597.0 I

0.0 I

0.0 I

10000.0 I

10000.0 I

7.103448e6 n
7.0344827e6 n
6.3448275e6 n

6.4137931e6 n
3600.0 n

V7010000 0.0 n
10000.0 n

583.16 I
1.574553e7 I

10000.0 1

0000551
0000552
0000560
0000561
0000562
0000563
0000564
0000565
0000570
0000571
0000572
0000573
0000574
0000575
0000576
0000577

time 0 ge timeof 625
time 0 ge timeof 509
p 100010000 le null 0
time 0 ge timeof 552
time 0 gt null 0
catrivar 1 It null 0
cntrlvar 1 gt null 0
time 0 ge timeof 669

0.0 I
1580. I
13.15862e6 n
265.0 I

5400.0 n
2.1844 n
2.9464 n

966.

p
p
p
p
p
p
p
p

420010000
420010000

420010000
420010000

420010000
420010000

420010000

420010000

gt null
It null
It null
gt null
gt null
It null
It null
gt null

0
0
0
0
0
0
0
0

1.620058e7
1.606269e7
1.486300e7
1.506980e7
1.533874e7

1.505000e7
1.482853e7
1.495950e7

n
n
n
n
n

n
n
n

******************************************s*** icai trios

536
0000601
0000602
0000603
0000604
0000605
0DOG606
0000607
0000608
0000609
0000610
0000611
0000612
0000613
0000614

563
-563
655
609
572

-572
608
605
540
612

-521
611
616

-522

and
and
and
or
and
and
and
or
or
or
and
and
or
and

561
-564
602

609
-509
-573

606
607
541
520
-616
610
523
613

n
n
n

n
n
n

n

I
n
n
n

n
n
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0000615 -612 and 609 n
0000616 615 and 614 n
0000617 612 or 616 n
0000618 605 or 607 n
0000621 623 or 570 n
0000622 -571 and -571 n
0000623 621 and 622 n
0000624 509 and -552 n
0000625 623 or 624 n
0000626 576 and -509 n
0000627 -576 and -577 n
0000628 629 and 627 n
0000629 626 or 628 n
0000635 504 and 504 n
0000636 509 and -536 n
0000650 -652 and 550 n
0000651 650 or 652 n
0000652 -509 and 651 n
0000655 601 or 603 n
0000656 508 or 609 n
0000659 561 or 562 n
0000660 504 or 504 n
0000669 561 and 564 i
0000670 565 and -655 n
0000680 530 or 530 n
0000688 690 or 574 n
0000689 -575 and -551 n
0000690 688 and 689 n
* pzr heater delete
14201000 delete
14202000 delete
S-1-I --- i- -1i

* control variable 114 re-define
*- ... --- i-- -1- I

20511400 pzrheat sum 1.0 0.0 1
20511401 0.0 0.362 hemr 415100101
20511402 0.702464 htmr 415200101
20511403 1,26381 htrr 415200201
20511404 1.26381 htrnr 415200301
20511405 0.649152 htmr 415200401
20511406 0.649152 htmr 415200501
20511407 0.534688 htmr 415200601
20511408 0.534688 htmr 415200701
20511409 0.273063 htnr 416200101

* ontrol variable 123 redefine

20512300 pzr sum 1.0 0. 1
20512301 0.0 0.362 htnr 415100100
20512302 0.59522 htrnr 415200100
20512303 1.07086 htrr 415200200
20512304 1.07086 htrr 415200300
20512305 0.550045 htrnr 415200400
20512306 0.550045 htrnr 415200500
20512307 0.453056 htmr 415200600
20512308 0.453056 htmr 415200700
20512309 0.150656 htnr 416200100

primary coolant pump 1

*******************W*********************************** 1350000 pcpumpl pump

1350101 0.0366 0.0 0.099 0.0 90.0 0.319
1350102 00000
1350108 130010000 0.0 0.0 0.0 000100
1350109 140000000 0.0 0.05 0.05 000100
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1350200 0 14818100. 1242890. 2463900.0 0.0
1350201 0 8.8943000 9.2942000 0.0
1350202 0 8.8928000 8.1177000 0.0

1350301 0 0 0 -1 0 509 0

1350302 369.000 .90178860 315500 96.0000 500.600 1.4310000

1350303 613.6 0.0 207.0000 0.0040000 19.598000 0.0

1350310 0.0 0.0 0.0

**************f***************S**************************** single phase head curves

***********************************S*********************** head curve no. 1

1351100 1 1
1351101 0.000000e+00 1.403600e+00
1351102 1.906100e-01 1363600e+00
1351103 3.896300e-01 1.318600e+00
1351104 5.939600e-01 1.2328(0e+00

1351105 7.902000e-01 1.133600e+00

1351106 1.000000e+00 1.000000e+00

* head curve no. 2

*-- -Il- -- Il- -- 1-- -1I- -1i- -1-i

1351200 1 2

1351201 0.000000e+00 -6.700000e-01

1351202 2.000000e-01 -5.000000e-01

1351203 4.0000Oe-01 -2.5000OOe-01

1351204 5.755400e-01 0.000000e+00

1351205 7.443200e-01 2.5830O0e-01

1351206 7.734800e-01 3.778000e-01

1351207 8.631300e-01 6.326000e-01

1351208 1.000000e+00 1.000OOOe+00

*-- -1--i- -- 1--i--1- -1--

* head curve no. 3

*-- -1- -i- --- 1--i- --- 1-----1-
1351300 1 3

1351301 -1.000000e+00 2.472200e+00

1351302 -8.057400e-01 2.047400e+00

1351303 -6.069000e-01 1.831000e+00

1351304 -4.068300e-01 1.624000e+00

1351305 -2.001710e-01 1.470500e+00

1351306 0.000000e+00 1.403600e+00

*- -- 1--I- ----- -1- -- 1--i-
head curve no. 4

*-- -- -- -- 1-- 1------1-
1351400 1 4

1351401 -1.000000e+00 2.472200e+00

1351402 -8.229700e-01 1.996800e+00

1351403 -6.333200e-01 1.589700e+00

1351404 -4.553400e-01 1.327900e+00

1351405 -2.710900e-01 1.194900e+00

1351406 -1.771600e-01 1.060500e+00

1351407 -9.073000e-02 1.015600e+00

1351408 0.000000e+00 9.342790e-01

*- -1- -1- -- -- -1- -1-

* head curve no. 5

1351500 1 5
1351501 0.000000e+00 2.5000OOe-01
1351502 2.000000e-01 2.800000e-01

1351503 4.000000e-01 3.4000OOe-01

1351504 4.118000e-01 2.768000e-01

1351505 5.976300e-01 4.584000e-01

1351506 7.934670e-01 6.992000e-01

1351507 1.000000e+00 1.000000e+00
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* head curve no. 6
* . .-- -- I- - --I-- ---I - --1-- -1--1-

1351600 1 6
1351601 O.000000e+00 9.342790e-01
1351602 9.109900e-02 9.229000e-01
1351603 1.865090e-01 8.963000e-01
1351604 2.717620e-01 8.750000e-01
1351605 4.558720e-01 8A33O00e-01
1351606 5.744060e-01 8.355090e-01
1351607 7.405760e-01 8.466000e-01
1351608 7.666190e-01 8.469000e-01
1351609 8.714710e-01 8.838000e-01
1351610 1.000000e+00 1.000000e+00
*- -1--- ---- -------- -- i-- ---
* head curve no. 7
*- -1--1--1- -1- -1-

1351700 1 7
1351701 -1.000000e+00 -1.O00000e+00
1351702 -8.0000OOe-01 -6.300000e-01
1351703 -6.OO0000e-01 -3.0000OOe-01
1351704 -4.000000e-01 -5.000000e-02
1351705 -2.0000O0e-01 1.500000el-01
1351706 0.000000e+00 2.500000e-01
*-- ------------- -- 1-- -- 1--I-
*head cuve no. 8
*-- -1- -- --- -1- -1-

1351800 1 8
1351801 -1.000000e+00 -1.OOOOOOe+00
1351802 -8.OOOOOOe-01 -9.700000e-01
1351803 -6.O00OOe-01 -9.5000OOe-01
1351804 -4.000Oe-01 -8.800000e-01
1351805 -2.00OO00e-01 -8.0000OOe-01
1351806 0.000000e+00 -6.700000e-01

**********************************************single phase torque data

**************************** torqaue curve no. 1

1351900 2 1
1351901 0.O00000e-+00 6.032000e-01
1351902 1.930000e-01 6.325000e-01
1351903 3.930000e-01 7.369000e-01
1351904 5.955200e-01 8.331000e-01
1351905 7.978200e-01 9.229090e-01
1351906 I.O00)00e+00 1.O00000e+00
*- -1- -- 1--1----------------1-
* torque curve no. 2

*-- -1--I-- -i- -- 1-- -1- -1-
1352000 2 2
1352001 0.000000e+00 -6.700000e-01
1352002 4.000000e-01 -2.5000OOe-01
1352003 5.000000e-01 1.590000e-01
1352004 7.372550e-01 5.265860e-01
1352005 7.680490e-01 6.065940e-01
1352006 8.672300e-01 7.436600e-01
1352007 1.OO0000e+00 1.O00000e+00

*--1---1--------------------1--
torque curve no. 3

1352100 2 3
1352101 -1.000000e+00 1.984300e+00
1352102 -8.009600e-01 1.394000e+00
1352103 -6.063BOOe-01 1.097500e+00
1352104 -4.068600e-01 8.22000De-01
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1352105 -1.992800e-01 6.6480OOe-01

1352106 0.O00000e+00 6.032000e-01

*-- -1- --- 1-1 --

* toque aim no. 4

1352200 2 4

1352201 -1.000000e+00 1.984300e+00

1352202 -8.223400e-01 1.830800e-00

1352203 -6.337100e-01 1.682400e+00

1352204 -4.585300e-01 1.557000e+00

1352205 -2.670230e-01 1.436200e+00

1352206 -1.761070e-01 1387900e+00
1352207 -8.93 10(0e-02 1.348100e+00

1352208 0.000000e+00 1.233610e+00

.-- -- - - -1-- 1------1-
torque acrve no. 5

*-- -- -- -- 1-- 1------1-
1352300 2 5

1352301 0.000000e+00 -4.500000e-01

1352302 4.000000e-01 -2.500000e-01

1352303 5.000000e-01 0.O00000e+00

1352304 1.000000e+00 3.569000e-01

* torque curve no. 6
-- ------- ---- -------- 1--1-

1352400 2 6

1352401 0.000000e+00 1.233610e+00

1352402 9.064300e-02 1.196500e+00

1352403 1.885690e-01 1.109600e+00

1352404 2.734700e-01 1.041600e+00

1352405 4.586690e-01 8.958000e-01

1352406 5.7448O~e-01 7.807000e-01

1352407 7.381600e-01 6.134000e-01

1352408 7.685200e-01 5.849OOe-01

1352409 8.700570e-01 4.87700Oe-01

1352410 1.000000e+00 3.569000e-01

* - -- -- - -1-- 1------1-
* torque curve no. 7

*--1---1----------------------1-
1352500 2 7

1352501 -1.O000Oe+00 1.O000000e+00

1352502 -3.00OOOOe-01 -9.OOOOOOe-01

1352503 -1.00000 Ie-01 -5.OO0{Oe-01

1352504 O.O00000e+00 -4.500000e-01

* toque curve no. 8

*- -1--1---------------------1-
13526D0 2 8

1352601 -1.DOOOOOe+00 -1.000000e+00

1352602 -2.500000e-01 -9.OOOOOe-01

1352603 -8.00OOO0e-02 -8.0OOOOe-01

1352604 0.O00000e+00 -6.700000e-01
********************************************************** two - phase multiplier data from 19-1 test data

.•**•**,l********s*********X*****************•************ jhead curve

1353000 0
1353001 0.000000e+00 0.O00000e+00
1353002 2.000000e-02 2.000000e-02

1353003 6.000000e-02 5.000000e-02

1353004 1.000000e-01 1.000000e-01

1353005 2.000000e-01 4.600000e-01

1353006 2.400000e-01 8.000000e-01

1353007 3.000000e-01 9.600000e-01
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1353008 4.000000e-01 9.800000e-01
1353009 6.000000e-01 9.700000e-01
1353010 8.000000e-01 9.000000e-01
1353011 9.000000e-01 8.000000e-01
1353012 9.600(D(e-01 5.000000e-01
1353013 1.000000e+00 0.000000e+00
- -1- -1- -1- -- --- -- 1-
torque curve

*-- -1-- ---- --------- -1-- -1-
1353100 0
1353101 0.000000e+00 0.0000O e+00
1353102 1.250000e-01 7.000OOe-02
1353103 1.650000e-01 1.250000e-01
1353104 2.4OOOOOe-01 5.600000e-01
1353105 8.000000e-01 5.600000e-01
1353106 9.600000e-01 4.500000e-01
1353107 1.000000e+00 0.O00000e+00
*~*k**.**********************n***..*, ****n*..*n*** ** pump 2-phase difference data
.**~**x*******.******s**..*****~***********.**.*.******* head cauve no. 1
*-- ---- ---- ------------- 1------1--

1354100 1 1
1354101 0.000000e+00 0.000000e+00
1354102 1.000000e-01 8,300000e-01
1354103 2.000000e-01 1.090000e+00
1354104 5.000000e-01 1.020000e+00
1354105 7.0000OOe-01 1.010000e+00
1354106 9.000000e-01 9.4000OOe-01
1354107 1.000000e+00 1.000000e+00
*- -1I- -- 1- ---1-- -1-- -1-- -1--
* head curve no. 2
.- -1- -- --1-- --- 1-
1354200 1 2
1354201 0.000000e+00 0.O00000e+00
1354202 1.000000e-01 -4.00000Oe-02
1354203 2.0000OOe-01 0.000000e+00
1354204 3.OOOOOe-01 1.000000e-01
1354205 4.000000e-01 2.100000e-01
1354206 8.000OOe-01 6.700000e-01
1354207 9.000000e-01 8.000000e-01
1354208 1.000000e+00 1.OOOOOe+00
*--1--------------------------1-
* head curve no. 3
*--1--------------------------1-
1354300 1 3
1354301 -1.OOOOO0e+0D -1.160000e+00
1354302 -9.000000e-01 -1.240000e+00
1354303 -8.000000e-01 -1.770000e+00
1354304 -7.0000O0e-01 -2.360000e+00
1354305 -6.0OOOOOe-01 -2.790000e+00
1354306 -5.000OOOe-01 -2.910000e+00
1354307 -4.000000e-01 -2.670000e+00
1354308 -2.500000e-01 -1.690000e+00
1354309 -1.000I00e-01 -5.000000e-01
1354310 0.000000e+00 0.000000e+00
*-- ---- ---- I-------1- -- I--i-

head curve no. 4
*-- -- I--1---1---1---1-- -1-
1354400 1 4
1354401 -1.000000e+00 -1.160000e+00
1354402 -9.000000e-01 -7.8000OOe-01
1354403 -8.000000e-01 -5.000000e-01
1354404 -7.OO iOOOe-01 -3.100000e.-01
1354405 -6.0000OOe-01 -1.700000e-01
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1354406 -5.OOOOOe-01 -8.000000e-02
1354407 -3.50OOOOe-01 O.000000e+00
1354408 -2.0000OOe-01 5.000000e-02
1354409 -1.OOOOOOe-01 8.000000e-02
1354410 0.000000e+00 LOOO0e-Ol

head curve no. 5

1354500 1 5
1354501 O.000600e-+0 O.OO0OOOe+00
1354502 2.000008e-01 -3.400000e-01
1354503 4.0000OOe-01 -6.50OOOe-01
1354504 6.000000e-01 -9.300000e01
1354505 8.000000e-01 -1.1900D0e-00
1354506 1.000000e+00 -1.470000e+00

head curve no. 6
S-1---1-1-1 -1-

1354600 1 6
1354601 O.O00000e+00 1.100l Oe-01
1354602 1.OOOOO0e-01 1.300000e-01
1354603 2.500000e-01 1.500000e-01
1354604 4.0000OOe-01 1.300000e-01
1354605 5.000OO0e-01 7.000000e-02
1354606 6.000000e-01 -4.0000OOe-02
1354607 7.000000e-01 -2.300000e-01
1354608 8.OOOOOe-01 -5.100000e-01
1354609 9.0000OOe-01 -9.1000O0e-01
1354610 1.000000e+00 -1.470000e+00
*-- -- -- -- 1-- 1------1-

head curve no. 7
*-- -1--1---------------------1-
1354700 1 7
1354701 -1.000000e+00 0.000000e+00
1354702 0.O00000e+00 0.000000e+00
*-- --- ---- -------------- 1-

head curve no. 8

1354800 1 8
1354801 -1.000000e00 0.000000e+00
1354802 0.000000e+00 0.000000e+00

S-1--1---------------------1-
*torque curve no. I
*- -1--1--1--1----1-

1354900 2 1
1354901 0.000000e+00 6.032000e-01
1354902 1.9300Oe-01 6.325000e-01
1354903 3.930000e-01 7.369000e-01
1354904 5.955200e-01 8.331000e-01
1354905 7.978200e-01 9.229000e-01
1354906 L.O0O00e+00 1.00000e+00
*--1--------------------------1-

torque curve no. 2
*- -1--1----------------1- -- 1-
1355000 2 2
1355001 0.000000e+00 -6.700000e-01
1355002 4.000000e-01 -2.500000e-01
1355003 5.000000e-01 1.500000e-01
1355004 7.372550e-01 5.265860e-01
1355005 7.680490e-01 6.065940e-01
1355006 8.672300e-01 7.436600e-01
1355007 1.000000e+00 1.O00000e+00
* ....- I-- -I- -- I-- -- -I- --l- -1-- -1--
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* torque curve no. 3
*-- -- I-- -1I- -1I- -1i- -1I- -1--
1355100 2 3
1355101 -1.000000e+00 1.984300e+00
1355102 -8.009600e-01 1.394000e+00
1355103 -6.063800e-01 1.097500e+00
1355104 -4.068600e-01 8.220000e-01
1355105 -1.992800e-01 6.648000e-01
1355106 0.000000e+00 6.032000e-01
*-- -------- 1--

torque curve no. 4
*- -- -- - -1--1----1-
1355200 2 4
1355201 -1.000000e+00 1.984300e+00
1355202 -8.223400e-01 1.830800e+00
1355203 -6.337100e-01 1.682400e+00
1355204 -4.585300e-01 1.557000e+00
1355205 -2.670230e-01 1.436200e+00
1355206 -1.761070e-01 1.387900e+00
1355207 -8.931000e-02 1.348100e+00
1355208 0.000000e+00 1.233610e+00
*- ---- ---- ----- 1-
* torque curve no. 5

*- -1- -1- -1--1--1-

1355300 2 5
1355301 0.000000e+00 -4.5000OOe-01
1355302 4.000000e-01 -2.500000e-01
1355303 5.000000e-01 0.000000e+00
1355304 1.000000e+00 3.569000e-01

-1-- -- 1-- -- 1--1- -- 1--i-
torque curve no. 6

*-- ---- ---------1----- --- -1-
1355400 2 6
1355401 0.000006e+00 1.233610e+00
1355402 9.064300e-02 1.196500e+00
1355403 1.885690e-01 1.109600e+00
1355404 2.734700e-01 1.041600e+00
1355405 4.586690e-01 8.958000e-01
1355406 5.744800e-01 7.807000e-01
1355407 7.381600e-01 6.134000e-01
1355408 7.685200e-01 5.849000e-01
1355409 8.700570e-01 4.877000e-01
1355410 1.000000e+00 3.569000e-01
*- -I--1--1--1----1-

* torque curve no. 7

*- -1--1--1- -1- -1-

1355500 2 7
1355501 -1.000000e+00 -1.000000e+00
1355502 -3.O0000e-0 1 -9.000000e-01
1355503 -1.O00000e-01 -5.000000e-01
1355504 0.000006e+00 -4.500000e-01
*-- -- ------ --
* torque curve no. 8

S-1- -- 1--1----------------1-
1355600 2 8
1355601 -1.O00000e+00 -1.000000e+00
1355602 -2.500000e-01 -9.000000e-01
1355603 -8.0000OOe-02 -8.0000OOe-01
1355604 0.000000e+00 -6.700000e-01

Spcpl pump velocity table
****S**S***********************S**************************1,,6100 536

1356101 0.0 0.0
1356102 1.0 220.
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prima*ry coolant pump 2
*******************************************************1 0 pcpump2 pump

1650101 0.0366 0.0 0.099 0.0 90.0 0.319

1650102 00000

1650108 160010000 0.0 0.0 0.0 000100

1650109 170000000 0.0 0.1 0.1 000100

1650200 0 14832700. 1242890. 2463590.0 0.0

1650201 0 8.4974000 8.8872000 0.0

1650202 0 8.4959000 6.6507000 0.0

1650301 135 135 135 -1 135 509 0

1650302 369.00000 .89699187.31550000 96.000000 500.60000 1.431

1650303 613.6 0.0 207.433 0.004 19.5980 0.0

1650310 0.0 0.0 0.0
*- -1--1--1--1----1-

* sray valve

*- -1--1--1--1----1-

4070000 sp"v valve

4070101 406010000420010000 3.3451e-4 1.0 1.0 000100

4070201 0 .000000 .000000 0.0

4070300 trpvtv
4070301 690
*- 1--1---1-----------------1-
* air cooled condenser

*- -I- -I- -I--1--1-

5470000 conders tndpvol
5470101 0.21677 17.67 0.0 0.0 0.0 0.0
5470102 4.e-5 0.0 00000
5470200 1 680

5470201 0.0 559.15 0.999

5470202 18000. 334.15 0.999

*- -1- -1- -- 1- --- 1 -1--i-
* aux feed water

*- -1--i- -- 1--i -1- -1-

5480000 auxfeed trdpjun

5480101 553000000 510000000 0.10

5480200 1 655

5480201 -1.0 0.0 0.0 0.0

5480202 0.0 0.0 0.0 0.0

5480203 0.0 2.5207 0.0 0.0
*- -1--i- -1- --- 1- -1- -1-
* main feed water valve

*- -1- -1- -1--1--1-

5600000 mnfeed tnIpjun

5600101 545000000 510000000 0.05

5600200 1 656

5600201 0.0 26.533 26.533 0.0

5600202 0.0 0.0 0.0 0.0

* t collapsed liquid Led

*20255001 0.0 9.25e-3
*20255002 9.25e-3 9.25e-3
*20255003 1.0 1.0

* reactor idnetis data

normarea 0 1.0 1.0

point separabl

30000001 gamma-ac 49.6e+6 0.0 348.43 1.0 0.556
30000002 ans79-1

********************************************************delayed neutron ontan
***********************00l~Il1 0.0349 0.01275

30000102 0.2035 0.03177
30000103 0.1848 0.1181
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30000104 0.4046 0.3160

30000105 0.1401 1.402

30000106 0.0321 3.914
**..****.*************s***********************power history

****************************************************300040* 4.89e+7 70. hr
*****s***s************************************************* reactivty curve numbers
**************************************;*******************3000001 609

*********************************************moderator density reactivty table
****s****************************************************30* 501 0.62626e+3 -4.4769

30000502 0.66396e+3 -3.2923
30000503 0.71617e+3 -1.5692
30000504 0.76112e+3 -0.1692
30000505 0.76837e+3 0.04615
30000506 0.79157e+3 0.6923
30000507 0.81188e+3 1.2398
30000508 0.86263e+3 2.2415
30000509 0.93804e+3 3.9231
30000510 0.99749e+3 5.1077
**************************************•*****************=*** doppler reactivity table

**********************************************3300601 293.16 1.375

30000602 338.72 1.125
30000603 422.05 0.682
30000604 477.60 0.419
30000605 505.38 0.274
30000606 570.72 0.000
30000607 588.72 -0.075
30000608 695.83 -0.526
30000609 922.05 -1.386
30000610 1310.94 -2.543
30000611 1810.94 -3.865
30000612 2088.72 -4,502
30000613 2499.83 -5.392
30000614 3027.60 -6.417

S************ dtortepeature feeback
****************************3000701 230010000 0 031493 0.0

30000702 230020000 0 0.31493 0.0
30000703 230030000 0 0.37014 0.0
*********************************************************** doppler feedback

***************** *****300080l, 2300001 0 0.43153 0.0

30000802 2300002 0 0.51686 0.0
30000803 2300003 0 0.05161 0.0
*-- -1-- -1---- --- 1-- ---- 1-
Sscram reactivity data

*- -- --.1- . .---1--1-- -1- -- 1-
20260900 "reac-t "609
20260901 0.0 0.0
20260902 0.5 -0.5
20260903 0.59 -3.13
20260904 0.65 -3.95
20260905 0.75 -6.27
20260906 0.83 -8.72
20260907 0.90 -12.00
20260908 0.97 -17.12
20260909 1.125 -20.67
20260910 1.213 -22.10
20260911 1.3 -22.78
20260912 1.4 -23.17
20260913 1.6 -2332
20260914 60.0 -23.32
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