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ASSESSMENT OF RELAPS/MOD2 Cycle 36.04
USING LOFT LARGE BREAK EXPERIMENT L2-5

Abstract

The LOFT L2-5 LBLOCR Experiment was simulated using the RELAPS/MOD2
Cycle 36.04 code to assess its capability to predict the phenomena
in LBLOCA. One base case calculation and three cases of different
nodalizations were carried out. The effect of different nodaliza-

tion was studied in the area of the downcomer and core. For a

sensitivity study, another calculation was executed using an

updated version of RELAPS/MOD2 Cycle 36.04.

A Split downcomer with one crossflow junction and two core channels
vere found to be effective in describing the ECC bypass and hot
channe] behavior. And the updated version was found to be effective

in overcoming the code deficiency in the interfacial friction and

reflood quenching.




Executive Sunmary

This report documents the assessment calculations using RELAPS/
MODZ Cycle 36.04, a frozen wversion of the code, to predict the
thermal-hydraulic responses of the Loss of Fluid Test (LOFT) L2-5
Large Break Loss of Coolant Accident (LBLOGA). Experiment L2-5
Simulated a 200 X guillotine break at the discharge of a primary

coolant pump of @& four loop commercial pressurized water reactor
(PWR),

The version of the code used in the present calculations was
the RELAPS/MODZ Cycle 36.04 with some corrections on indexing
errors, For the base calculation, the reactor vessel of the LOFT
system was modelled by a split downcomer with crossflow junctions
and the single core channel, Results of the base case calculation
indicated (1), the wunrealistic ECC bypass flow through crossflow
Junctions between the intact side downcomer and the broken side

downcomer, (2). the flow oscillations due to the overpredicted in-

terfacial friction in the rod bundle geometry, and (3). underpre-

dicted core heat up due to poor modelling the hot channel behavior.

To deterwine the effectiveness of the nodalization changes and
to quantify their effects on the thermal-hydraulic responses,
nodalization studies was performed for three different cases of
reactor vessel modelling. They are, split  downcomer modelling
without crossflow junction (CASE A), finer axial modellin® of core
(CASE B) and tvn core channel modelling (CASE C). A calculation was

also carried out using an updated version of RELAPS/MOD2 Cycle 36.04




ACKNOWLEDGEMENTS

This report was completed under the sponsorship of the Korean Ministry
of Science and Technology. Dr. Sang Hoon Lee, President of the Korea Nuclear
Safety Center, contributed significantly to the administration of the project.
huthors expressed a great appreciation for their in-depth technical review of
the report to Professors E.C.Lee, C.5.Kang in Seoul National University and
Professors M.H. Chun, S.H. Chang in Korea Advanced Institue of Science and
Technology. Special Thanks should be addressed to Dr. Sih Hwan Kim, General
Manager of LWR Fuel Division in Korea Advanced Energy Research Institute,
for his general support to this project.

Another appreciation should be expressed to Mr, Dick Schultz, Rich Riemke

and Bob Hanson in EGAG, Idaho for their kind advices of RELAPS assessment

work. Mr. Schultz's technical response for the experimental data tape ques-
tioned by authors was greatly important in preparing the data comparison in
this report. Authors should appreciate Dr. Aksan in Paul Scherrer Institute
in Switzland for his code update work and technical comments during his
visit in Korea and to Mr. D.Bessette in USNRC for his coordination of this

technical support.

Authors should express their sincere gratitudes to members of Department

of Safety Analysis in KNSC, Mr. Bub Dong Chung and Dr. Euy Joon Lee for

techincal discussions and to Mr. Jong Han Park for preparing data plots.




with PSI (Paul Scherrer Institute) modifications to investigate the
sensitivity of code model changes.

According to the results of calculations for nodalization and
sensitivity studies, it is shown that an unrealistic ECC bypass flow
can be reduced by deleting unnecessary crossflow junctions in the
downcomer, Results also show that the axial refinement of core
nodalization has little effect on the thermal response of the core
and that two core channels are effective in describing a hot channel
behavior in LBLOCA. It is also found that the iaprovement of inter-
facial friction in the rod bundle and the correction of heat transfer
correlation in reflood phase can reduce the unphysical flow
oscillation and predict the quenching temperature accurately.
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1. Introduction

RELAPS/MOD2(1]. which was developed ty the ldaho National Engineering
Laboratory (INEL) under the sponsorsiaip of the United States Nuclear
Regulatory Commission (USNRC,, has been frequently used in safety |
analysis of the Pressurized Watey Reactor!PWR). The RELAPS/MODZ code
is applicable to the simulation of the postulated Loss of Coolant
Accident (LOCA). However it has some deficiencies especially in
analyzing the Large Break Loss of Coolant Accident (LBLOCA) [2). Most
of these deficiencies are being removed in the next version of the code,
RELAPS/MOD3 (3],

Under the International Code Assessment and Application Program(ICAP)

organized by the USNRC, the code is being assessed and the cod:

deficiencies are being identified based on code asseisment activities

of the 1CAP member countries [4).

This report is part of the Korean contribution of 15 code assess- i

36.04

ments to ICAP. The RELAPS/MODZ Cycle code was used in the

present calculation simulating the Experiment LZ-5 of the Loss of Fluid
Test (LOFT) (5). The Experiment 12-5, as one of the Integral Effect ;[

Test (IET), simulated a 200 % guillotine break at the primary coolant

pump (PCP) discharge with a rapid coastdown of PCP in a Westinghouse

4 loop commercial PWR,
One base case calculation and three sensitivity calculations for

different nodalizations of the reactor vessel using the frozen version

of the code are presented in this report. Another calculation using

an updated version of RELAPS/MOD2 Cycle 36.04 is also presented to ; *

address the code deficiencies and sensitivity of the models in the code.

The descriptions of the LOFT system and the Experiment L2-5 are pro-

vided in Chapter 2. The code and modelling for a base case calculation




are described in Chapter 3, The results of the base case calculation
are discussed in Chapter 4 in terms of thermal and hydraulic behaviors.
in Chapter 5, the scope and results of the calculations for nodali-
zation and sensitivity studies are presented. Run statistics are dis-
cussed in Chapter 6, and general conclusions are drawn in Chapter 7,
Appendices of this report contain the detailed information discussed

in the appropriate chapters,



2. Facility and Test Description

2.1 Facility Description

The LOFT facility is an expe-imental 50 MWt PWR designed to simulate
LOCA's and anticipated transients and to provide data on the thermal
hydraulic phenomena occurring throughout the system [6). It is a scaled
representation of a commercial PWR of Westinghouse type having 4 loops
vith @ volume ratio of 1/60. The LOFT syatem consists of five major
systems : reactor system, primary coolant sysytem, blowdown suppression
system, emergency core cooling system and secondary coolant system, and
also includes instrumentations. The lengtns of the core and reactor
vescel is 1.68 and 10 m, respectively. The overall configuration is

shown in Fig.l.

2.2 Test Description

Loss of Coolant Experiment (LOCE) L2-5 was the third experiment in the
puclear power ascension test L2 series as an IET. L2-5 Test simulated a
guillotine break simultaneous with a loss of site power, at the dis-
charge of the primary coolant pump of commercial PWR.

The specific objectives of 12-5 (5] were to determine if early core
revet occurs with immediate PCP coastdown, to provide data on the core
thermal response for evaluation of computer code, and to evaluate the
external thermocouple effects on core thermal response.

Prior to the experiment, the intact loop was set to flow rate of 192.4
kg/s, temperature of 589.4 K and pressure in hot leg of 14.94 MPa.

Table 1 shows a summary of the measured initial conditions with the cal-



culated values by RELAPS/MOD2 for the base case.

The experiment was initiated by opening the Quick-Opening Blowdown-
Valves (QOBV) both in hot and cold leg, the reactor wvas scrammed on low
pressure (14.19 MPa) at 0.24 sec and PCP was tripped by operator at 0,94
sec. Accumlator was started to inject the coolant at 16.8 sec and
the delayed ECC injection from HPIS and LPIS was started at 23.9
and 37.3 sec, respectively. The experiment was completed at the time
of the end of LPIS injection, 107 sec. The detailed sequence of events
for L2-5 test are listed in Table 2 compared with the results of the

base case calculation,

2.3 Uncertainty

Uncertainties of the experimental data and computed variables from
measured data were fully discussed in reference(7) for L2-5 test. Un-
certaineies on the measured values and computed values used for

comparisons with calculation in this report are presented in Table 3.



3. Code and Modelling Description

3.1 Code Description

RELAPS/MOD2 Cycle 36.04, frozen version of RELAPS/MODZ used in this
assessment was received at October 1986.

For a specific objective of LBLOCA simulation in this report. Lie
indexing errors in subroutine RACCUM, IHTCMP and IRFLHT are corrected
from the frozen code. In the correction, there are no model change and
hence the corrected version can also be regarded as RELAPO/MODZ Cycle
36.04. These corrections were based on the update work of KWU, and
STUDSVIK. (®). The corrected items and their rationale are listed in
Table 4, and the whole update list is presented in Appendix A. The code
features and input descriptions for a frozen code are presented in the

code manual(l).

3.2 Modelling Description

For a simulation of LOFT L2-5 Test, the original input as developed
by INELI9) for RELAPS/MOD1 had a sufficiently discretized nodalization
including a pressurizer and iis surge line, a steam generator secondary
side, a complex ECCS line, and a letdown and charging line, etc, A nodal

ization selected for a base case calculation in this assessment 1S

basically the same as wused in reference [2). It was also the fully-

discretized representation of the LOFT system, which w-s almost similar
to that in reference [9) except for the discretization in reactor vessel.
The selection of this nodalization scheme allows the results of base

calculation to be compared with the results in the reference (2). The




important items of the nodalization scheme are shown in Table 5.
Differences of nodalization in the reactor vessel from the original one
(9] came from the trials to make a simple core modelling, i.e., single
core channel modelling, and to compare the cladding temperatures obtained
from calculations with those measured in experiment at the same loca-
tions, i.e., 12 volumes for a channel. Table & also shows a summary
of reactor vessel modelling for a base case. The overall nodalization
diagram in simulating L2-5 experiment is shown in Fig.2. It consists of
128 hydrodynamic volumes. 138 Junctions and 33 heat structures. The
volume and junction options are selected almost the same as reference [2),

1.¢., nonequilibrium and nonhomogeneous. The input deck used for a base

case 1s presented in Appendix B and ¢ for steady state and transient

cases, respective:

3.3 Boundary Conditions

Boundary conditions required for a simulation of L2-5 experiment are
listed in Table 6 . As shown in Table 6, the specified boundary con-
ditions are almst the same as those in reference(2). In the test cal-
culations prior to the base calculation, the unrealistic results were
obtained when the containment back pressure, 0.1 MPa is used, which
was specified in reference (2). This led to changes of some boundary
conditions, such as containment back pressure, reactor power history,
etc, in base case calculation. In the axial power level, the total
power integrated by the linear heat generation rate measured at the

locations of 5H8, 1C7 for the central fuel assembly and the peripheral

fuel assembly repectively, is not equal to 36.0 MWt. Thus, the power

levels were corrected as shown in Fig.3. The power history used in




reference [2) was originally obtained only from the fission power
peasured at the neutron detector of RE-T-77-1A2 [7) while the un-
certainty for this measurement has the order of magnitude, 2 Mwt,
It exceeds the range of powers measured at the times 1.0 sec after
the experiment. To avoid this uncertain power, and to consider the

decay heat, a new power history was implemented as shown in Fig.4. and

Table 6.

3.4 Steady State Calculation

The steady state run was carried out with some modification of input
deck to reproduce fundamental, measured initial conditions and to pro-
vide all initial quantities of the whole system proir to the transient
calculation. Major changes are additions of 7 steady state controllers
2 POP speed controllers, 1 pressurizer heater power controller,
1 pressurizer spray valve area controller, 1 letdown/charging valve
area controller, 1 Main Steam Contrel Valve (MSCV) area controller
and 1 feedwater flow rate controller. Some options are changed for
the related components. The changed input is provided in Appendix B,

The computing time required to obtain the final steady state was
about 980 s. The results of steady state calculation are summarized in
Table 1. From this Table, the calculated steady state values are found

to be similar to the measured values. A little difference in steam

ganerator secondary pressure can be ignored in that MSCV are closed

in a short time after initiation of experiment. The secondary side

pressure has little effect un the transient calculation in LBLOCA,




4. DBase Case Calculation

4.1 Results of Base Case Calculation

The base case transient calculation was carried out on the basis of
the restart-plot file obtained from the steady state calculation. Some
additional components and steady state controllers were deleted and
options changed. The restart transient inputs are listed in Appendix C.

In this assessment the LBLOCA transient up to 120 sec was simulated,
during which the core quenchiug was completed at about 65 sec. The
seqaence of events predicted in base case calculation is presented in
Table 2 as compared with the experimental chronology. In this chapter,
the comparison of results between the base case calculation and the
experiment is discussed in terms of the primary system hydraulic be-
havior and thermal response of the core.

Table 7 shows a list of the important assessment parameters to he

discussed below, which were almost the same as the ones discussed in

the reference [2).

4.2 Discussions on the Base Case Calculation

4.2.1 Hydraulic Behavior

The calculated primary system pressure is well-behaved as shown in

Fig.5, During 15 sec to 30 sec, a little more depressurization was

shown in the calculation than the experiment, which caused earlier

initiation and completion of accumulator injection as shown in Fig.13.




The secondary side pressure also agrees well with the experimental be-
havior up to 50 sec, after which there is significant underprediction
as shown in Fig.6.

The break flow at the cold leg shows overall agreement with the ex-
periment except for the duration of 15 to 40 sec as shown in Fig.7. The
difference during this period, which corresponds to the accumulator in-
jection phase, can be considered as noticeable ECC bypasses through the
crossflov junctions between the intact side and broken side of the down-
comer and upper annulus, which were not observed in experiment (7).
Pigures from 24 to 30 present the calculated mass flow rates at the in-
let of downcomer, at the inlet of upper annulus, at the downcomer Cross-
flow junction J722, J724, J726 and J728, and at the inlet to the core
from lower plenum, repectively, According to these figures, flow
as-illations with high frequencies and large amplitudes can be observed
after about 15 sec. From these observations, the sudden oscillation of
the cold leg mass flow rate during 15 to 40 sec in the Fig.7, seens
to be caused by the sum of these oscillatory ECC bypass flows. The
oscillation of the ECC bypass flow may be due to the numerical oscilla-
tion associated with the current nodalization.

For the hot leg flow in both broken and intact loops, Fig.8 and Fig.10
show comparisons with experiment., In Fig.10, two kinds of deviations
from the experimental behavior are found: the first one is a negative
flov until 25 sec, and the second one is a oscillation after about
40 sec. The positive flows of the experiment during 0 to 20 sec can
be explained as ‘mirror image' of negative flow in the sense that the
negative flov can not be measured in the experiment (7], and that the
magnitude was almost same as the experiment (7). The second deviation,
namely, oscillation can be considered as a propagation of flow oscilla-

tion at the core inlet in Fig.27, which has a larger amplitude than
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that at the downcomer inlet in Fig.24. The reason for these flow
oscillations can be regardad as an over-prediction of the interfacial
friction in the rod bundle geometry [10). As shown in Fig.31, the
collapsed core liquid level has a similar oscillation especially in
the period after guenching (at about 60 sec).

The effect of the over-predicted interfacial friction on the flow at
broken loop hot leg was found to be smaller than that at the intact
loop because larger values of tie foward and reverse foru loss factors
were used for the broken side junction than those for the intact side
Junction ( 0.738 and 1.23 for broken side junction versus 0.1 and 0.1,
for intact side one ),

The mass flow rate at PCP discharge in the intact loop cold leg is
provided in Fig.9, showing a partly good agreement with the experiment
A poor prediction of experimental behavior was found during 30 to 60
sec, which corresponds to a period for which the PCP speed was under-
predicted as shown in Fig.12. A lower estimate of mass flow can be
considered to be caused by the poor prediction of pump speed from these
two figures. In Fig.11, several jumps in the calculated coolant density
were found after about 40 sec., which also can be regarded as the re-
sults from the over-prediction of interfacial drag in the rod bundle in
the sense that the oscillation mode was similar to that of the mass
tlow rate in Fig.10. Similar jumping behavior was found in the cal-
culated pump speed as shown in the Fig.12, which also might be related
to the problem of interfacial friction. From the sensitivity study
to be discussed in the later chapter, it will be demonstrated that the
correction of the interfacial friction in the rod bundle can reduce the

magnitudse of oscillation in mass flow and pump spped, etc.



4.2.2 Thermal Behavior

Fig.14 ard 1. present the comparisons of the calculated coolant temp-
eratures in the upper and lower plenums with experiment. The code under-
predicted both temperatures from about 25 seconds. The reason for
under-prediction can be considered as the earlier depressurization in
the upper plenum, yielding lower saturation temperature.

Two downcomer coolant temperatures are also showing the same
behaviors as indicated in Fig.16 and 17.

Fig.18 compares the calculated temperature with the experiment at the
fuel centerline at 27 inches from the bottom of the core. The com-
paris shows a good overall agreement.

The cladding temperatures in hot assembly predicted in the base case
calculation are compared with those in the experimert for the axial
locations of 5, 21, 27, 39 and 54 inches from the bottom of core in
Fig.19 to Fig.23, respectively. From these comparisons, the following

behaviors are found :

1. A later departure of nucleate boiling(DNB) for all axial locations
than experiment in Fig.19 to Fig.21

2. A lower heat up during the blowdown phase and a lower peak clad
temperature (PCT) than the experiment (926.4 K vs. 1077 K) shown
in Fig.20 and Fig.21

3. No heat up and no top-down quenching in the higher part of the
core (Fig.23 and 24, see¢ also Table 2)

4, Larger amplitude oscillations than those in the experiment at- the
locations with high LHGR during reflood phase (Fig.21 and 22)

5. Lower quenching temperatures than experiment for all locations

One of the reasons for these behaviors seems to be a single core

flow channel modelling used in this base case calculation. Acccording
.11-



to an experiment L2-5 data report(7), the thermal behaviors of cladding
in the central fuel assembly(Assembly 5) are quite different from those
in otlyr parts (peripheral assemblies). To describe these two different
behaviors accurately, the core needs to be modelled as two separated
flow channels, hot and average channel,

The oscillations in the cladding temperature at 21 and 27 inches
during ‘he reflood phase must be closely linked with the oscillation
of the collapsed liquid level of the core in Fig.31.

The absence of the top-down quenching and the lower estimation of re-
flood quenching temperature can be looked upon as the defiencies of the
current code, as reported in the reference(11].

To match the experimental values more closely, finer nodalizations
in the axial direction are needed so that the volume centers are
located exactly at the measuring point with the same LHGR as used

in the experiment for each corresponding heat structure.
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5, Nodalization and Sensitivity Study

5.1 Scope of Nodalization and Sensitivity Study

From the discussions in the previous chapters, it is shown that some
nodalization changes and code model changes are needed to predict the
phenomena accurately. Four cases of calculations were thus performed
to determine and to quantify the effects of the nodalization and model
changes on the thermal and hydrodynamic behaviors.

For nodalization study, three cases of different nodalization of the
downcomer and core were tested, In the first case (Case A) the core
was modelled with twelve volumes of equal length and the split down-
comer model with only one crossflow junction was used to reduce the
unrealistic ECC bypass and oscillations,

It second case (Case B), the core was modelled with fourteen volumes
in a single chann¢l with wegual volume lengths to match the measuring
point exactly. The other conditions are the same as for Case A .

Two core channel mode]l was implemented in Case C in which there
was no crossflow junction between the hot channel and the average one.
The hot and average channels are divided by 14 and 6 volumes with
unequal lengths, respectively, The flow in the hot channel was 17 %
of the total core flow. Fig.32 shows the reactor vessel nodalizations
for each case while Fig.33 shows the discretization of core channel
into 14 volumes,

For a sensitivity study (Case D), an updated version from RELAPS/MODZ
Cycle 36.04 was used to recalculate a Case C. This update was made
with the PSI-UPDATE EIR-83 [11) and designated as Special MODZ. Table 8

sumarizes the major items in EIR-83. This updates also includes change

_13-



of the limit used in the criteria of early blowdown rewet. Since
the early return to the nucleate boiling ("F¥TT) was not observed in
the Experiment L2-5 during which pumps were coasted down, this update
is expected to have little effect on calculation. The effectiveness of
EIR-83 was reported for assessment against NEPTUN and FLECHT-SEASET in
reference(11]. The full update list is presented in Appendix D,

Table 9 summari-ss the calculation conditions for nodalization and

sensitivity studies,

9.2 Discussions en Nodalization and Sensitivity Study

9.2.1 Crossflow Junction in Downcomer

As mentioned previously, the modelling with one crossflow junction be-

tween broken side and intact side downcomer was tested in Case A.

Fig.34 shows a comparison of the mass flow rate at the broken loop

cosd ~g between the base case and Case A. The figure shows that there
1S @ noticeable reduction in the ECC bypass flow caused by deleting the
crossflow junctions,

This effect can be described in terms of downcomer liquid level in
rig.35, which shows that there is a difference in liquid level between
the intact side and the broken side downcomer during 20 to 30 sec.
Fig.36 shows that the minimum water level in Case A is higher than that
in the base case,

fi less break flew yielded a less depressurization, and the primary
system pressure was closer to the experiment than the base case, as
shown in Fig,37.

In Fig.38, the comparison of the collapsed liquid level in the core

-14




is presented. From this comparison, it is shown that the core was fully
covered, even though momentarily, with water at about 45 sec in Case A,
while the core was re-emptied at that time in the base case, Because
of this difference, the quenching time was sooner in Case A than that
of the base case as shown in Fig.39 for cladding temperatures ot the
27 inch elevation,

The mass flow rate in the intact loop hot leg, however, still shows a
oscillatory behavior after 40 sec,

5.2.2 Refinement of Core Modalization

Core nodalization was revised in Case B, i.e, 14 volumes with unequal

length with no other changes from Case A.

The predicted primary systcy pressuic  was almost the same as that of

Case B, as shown in figure 40,

In the area of thermal behavior, little difference was found, as

shown in Fig.41 and 42, which present comparisons of cladding temp-

eratures at 21 inches and 27 inches, repectively, with those of CASE A.
These comparisons show that the predicitions in Case B are somewhat

closer to the experiment. However, the fundamental behaviors are poorly

predicted in both rases.

5.2.3 Two Channels in Core Nodalization

In Case C, the core was modelled by two independent channels. Nodali-
zation in hot channel was basically the same as in Case B.

Fig.43 and 44 show comparisons of cladding temperatures calculated
in the base case, Case B and Case C at 21, 27 inches, respectively,

As shown in these comparisons, the behaviors of cledding temperature in




Case C are considerably closer to the experiment with earlier DNB and
higher heat up than those in single chamnel cases. Prom these figures
thz effect of two core channel on the core response can be clearly
seen,

Hot channel effects, however, are not cleary demonstrated in the
lover part of the core as shown in Fig.45 which shows cladding
temperatures at 5 inches. The reason for this ineffectiveness can be ex-
plained in terms of core collapsed liquid level in Fig.46. The level in
the hot channel did not fully drop in the blowdown phase but again
moved up to 0.4 m in 10 sec: i.e., a partial rewet which was not
observed in the experiment.

At the higher location of 43 inches, the early heat up vanished and
a later DNB was found even in Case C than experiment as shown in
Fig.47.

The hydraulic behavior of primary system are found to be almost the

same as those in Case B as shown in Fig.48.

9.3 Discussions on Sensitivity Study

As mentioned previously, the Special MOD2 code was tested to re-
calculate Case C (Case D),

Fig.49 shows a comparison of mass flow rate at the intact loop hot
leg, which shows a considerable reduction in flow oscillations after 40
sec, as compared with Case C. This stabilization occurs in the
collapsed liquid level in the hot channel of the core as shown in
Fig.5. This improvement is probably due to the correction of the
interfacial friction in the rod bunble in PSI update.

Fig.51 shows the comarison of primary pump velocity between the Case
C and the Case D. It is shown that pump speed also was stablized by the
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update code.
Fig.52 and 53 show comparisons of cladding temperatures at 21 and 27
inch elevations with CASE C. Quenching tomperatures at 21 and 27 inch

location in Case D wure predicted to be closer to the experiment, and

thermal responses in Case D to be more stablized than the Case C though

cladding temperatures in the Case D were higher and more deviated from

the experiment than those in the Case C.




6. Run Statistics

The main frame computer used in the present calculations was CDC 170-
875 Series at KAERI, with NOS Version 2.6.1.

Fig.%4 presents a plot of the required CPU time for the transient time
in the base case calculation, The time step size in the base calculation
is also plotted in Fig.55. The user-specified maximum time step was 0.01
sec 1in the base case calculation as recommended in reference(1). The
computational efficiency is summarized in Table 10 from the major edit

for a base case calculation and can be calculated as follows.

Computer time, CPU = 2528.43 - 3.2 = 2525.23 , sec
Number of time step, DT = 13407 - 252 = 13157
Number of volume C= 128

Transient real time RT = 120 . sec

Grind time = CPU / ( C » DT ) = 0,01498 CPU sec vol,step




7. Conclusions

RELAPS/MOD2 Cycle 36.04 code was assessed using LOFT L2-5 LBLOCA test.
A base case calculation including the single core and split downcomer
modelling with crossflow junctions was carried out. To determine the
effect of nodalization change and code model change and to quantify
the effects on the hydraulic and thermal behavior, three cases of nodal-
ization of downcomer and core were tested. In addition, a sensitivity
calculation was performed using a correcto¢ code updated from RELAPS/
MOD2 Cycle 36.04 with PSI. hs a result of the present calculations,

the following conclusions are obtained.

1) Using LOFT L2-5 Experiment, a base case calculation and a nodali-
zation and sensitivity study were successfully executed from the
viewpoint of the specific objectives and the requirements of ICAP

assessment activity,

2) In the base case calculation using a nodalization of single core
and split downcomer with crossflow junctions, an unrealistic ECC
bypass flow was found and a hot channel behavior was not predicted.
The code deficiencies of over-prediction of interfacial friction
and core quenching temperature were also found in the current

frozen code,

3) A split downcomer model without crossflow junctions except for a
connection with upper annulus was demonstrated tc be effective in
reducing the unrealistic ECC bypass flow. The refinement of the

axial nodalization in the core has little effect on the core

-19_



4)

thermal response. Two core channel modelling was recommended to

describe the hot channel behavior accurately.

The PSI-updated version which includes the correction of the
interfacial friction and the reflood heat transfer correlations
was found to be effective in predicting the thermal-hydraulic be-
haviors during LBLOCA,

-20-
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Table 1 Summary of comparison of the initial condilions
between the measured and the calculated in base case

Parameter Measured Calculated

* Primary Coolant System
Mass flow rater | kg/s 92. 192.4
Hot leg pressures , MPa 14.94 14.918
Core delta T , K . 33.03
Cold ieg temperatures K ' 55€.49

* Reactor Vessel
Power level , MW 36. 35.69
Max,Linear HGR , kW/m

* Pressurizer
Liquid temperature , K
Pressure , MPa 14.94
Liquid level* |, m 1.4

* Steam Generator sec.side
Saturation temperature , K 547.1
Pressure , MPa 5.85
Mass flow rate , kg/s 19.1
Level* ., m 3.1293

Note = : Setpoint in steadv <tate controllers




Table 2 Summary of comparison of the sequence of events
between the measured and the calculateZ in base case

Event Measured, sec Calculated,sec
/Uncertainty

Experiment initiated 0.
End of Subcooled Blowdown 0.043/0.01
Reactor Scrammed 0.28/0.2
Clad Temperatur deviated
from saturation 0.91/0.2
Primary Pump Coastdown initiated» 0.94/0.5
End of Subcooled Break flow(cold leg)
Top-iown Quench initiated
Pressurizer Empty
Accumulator Injection
End of Top-down Quench
HPIS initiated»
Peak Clad Temperature reached
Lower Plenum Refill
LPIS initiated»
Accumulator Empty
Core Reflood completed
Core Cladding Quenched

Note * : specified by input , =#+ : not predicted




Table 3. Uncertainties of Measurements

item type range uncertainty

Primary system pressure M 0.1 - 21 WPa 0.12 HPa
Secondary system pressure M 0.1 ~-7.0MPa 0.087 MPa
Coolant Temperature M 310 - 970 K
Mass Flow Rate C
Broken loop cold leg
Broken loop hot leg
Intact loop cold leg
intact loop hot leg
Density )
Cladding Temperature 420 - 1530 K
Accumulator Liquid Level 0-3.5m
Primary Coolant Pump Speed C 0 - 4500 RPM
Reactor Power 0 - 62.5 Hwt

Note. M : Measured data,
C ¢ Computed varibles derived from the measured data
(1) For cladding temperatures, uncertainties vary within
this range depending on the measurement locations




Table 4. Summary of corrected items in RELAPS/MOD2 Cycle 36.04

No. Subroutine Reasons Reference
1 RACCUM To correct indexing error Update KwU-01
2 ) L To correct indexing error in Update S%101
gap pressure calculation in CDC
version
3 IRFLHT To correct a geometric pointer to Update SKIO1

allow reflood to work with/out
change of heat slab associated
with reflood in RESTART case
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Table 5. Summary of the important items in nodalization

items description Reference [9)

*Primary Coolant System (Intact Loop)
Number of volumes in
not leg from RV outlet to S/G inlet
Steam Generator U tube
cold leg from S/G outlet to RV inlet 1
Primary Coolant Pump
*Primary Coolant System (Brcken Loop)
Number of voiumes in
hot leg frem RV outlet to S/6 simulator 3
Steam Generator simulator 2 same
6

same

OO 00~

cold leg from RV outlet to BST inlet
Reflood Assist Bypass line
« Blowdown Suppretion Tank
Number of volume in connection to cold leg 1 TMDPVOL same
Number of volume in connection to hot leg 1 TMDPVOL
* Emergence Core Cooling System

Accumulator 1 ACCUM 1 TMDPVOL
High Pressure Injection System 1 TMDPVOL same
Low Pressure Injection System 1 TMDPVOL
Number of volume in ECC line 2

* Pressurizer System
Number of volume in dome 8
Number of volume in surgeline to hot leg 3 same
Mumber of volume in spray iine from cold leg 1

+ Steam Generator Secondary System
Number of volume in boiler 5
Separator 1 SEPARATOR
Number of volume in Steam line 3 same
Number of volume in Liquid Fall Back line 2
Number of volume in S/G downcomer 4
Feedwater Tank 1 TMDPVOL
Line from MSIV to Air-cooled Condenser 1

*Reactor Vessel

Core
Number of flow channel 1 2
Number of volume per channel 12 6
Number of heat structure component 2 3
Number of volume per H.S. component 12 6
Gap conductance model used none
Reflood option Pressure *  none
Number of mesh point in heat structure 10 10
Number of maximm fine mesh 8 none
Number of volume in core bypass compnt 3 3
Core Bypass flow ratio 5% 5%
Downcomer

Number of flow channel 2 2
Number of volume per flow channel 5 5
Number of crossflow junctions for 4 5

downcomer bypass

Note » : Reflood option was not used even in reference [2],
Option uses in base calculation : Pressure at core top
less than 0.1 MPa
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Table 6. Summary of the boundary conditions for a base case

item description

* Primary coolant system
Primary Coolant Pump » Trip time of 0.94 sec
changed from 1.74 for accurate description
Containment » Pressure chaged from 0.1 MPa to simulate
the mecsurement PE-SV-060 accurately
+ Secondary Coolant System
Feedwater Tablet form of mass flow rate vs. pressure
Air-cooled Condenser 2.0 MPa
« ECC System
Accumulator » Empty level changed to 0.94 m from 1.04 m
for accurate description
HPIS Tablet form of mass flow rate vs, pressure
LP1S Tablet form of mass flow rate vs. pressure
« Reactor Vessel Core
Axial power shape From experiment data, see Fig.3
Power history » Changed to aviod the measurement uncertainty
‘measurement RE-T-77-1A2 plus L2-5 posttest
decay heat curve, see Fig.4
* Others =
Pressurizer heater Power table changed to zero in transient
calculation witout any change of H.S.

Thermal conductivy Extended the lower limit to 300 K from
table 380 K

Note =+ : Changed items from referencel(2)

.




B PP . SN

Table 7. List of the important assessment paramet. rs

description experiment ID[7] calculav'on No,of Fig.

Primary system pressure PE-1-UP-D0A] P 250-01 )
S/G secondary system pressure  PE-SGS-001 P 530-01 6
Mass flow rate at broker loop

cold leg FR-BL-00] MFLOWJ) 340-01 7
Mass flow rate at broken loop

hot leg FR-BR-002 MFLOW) 305-01 8
Mass flow rate at intact loop ]

cold leg FR-PC-101 MFLOW) 180-01
Mass flow rate at intact loop

hot leg FR-PC-201 MFLOWJ 100-01
Primary system #snsity at

intact loop hot leg DE-PC-205 RHO 100-01
Primary coolant pump speed RPE-PC-002 PMPVEL 165
Accumulator liquid level LE-ECC-01A CNTRLVAR 4
Coolant tempersture at

upper plenum TE-4UP-001 TEMPF 250-01
Coolant temperature at

lower plenum TE-4LP-(01 TEMPF 215-01
Coolant temperature at

broken side downcomer, 4.8 m  TE-1ST-001 TEMPF 712-01
Coolant temperature at

broken side downcomer, 0.85 m TE-1ST-007 TEMPF 718-01
Fuel Centerline temperature

at haot fuel, 27 inches TC-5009-27 HTTEMP 21-0501
Cladding Temperature at hot

fuel, 5 inches TE-5106-005 HTTEMP 21-0110
Cladding temperature at hot

fuel, 21 inches TE-5106-021 HTTEMP 21-0410
Cladding temperatuse at hot

fuel, 27 inches TE-5104-027  HTTEMP 21-0510
Cladding temperature at hot

fuel, 39 inches TE-5106-039  HTTEMP 21-0810
Cladding temperature at hot

fuel, 54 inches TE-5106-054 HTTEMP 21-1010




Table 8. Updated items in PSI-EIR 83 (11)

item

description

effect

heat transfer
coefficient

interfacial
friction

heat transfer
coefficient

intarfacial
drag

criteria

quenching
temperature

Correction of Modified-Bromley correlation
in film boiling to original form with co-
efficient in medium/'high flooding rate

New correlation from CATHARE code for
interfacial friction in bubbly and slug
flow regime

Implementation of Forslund/Rosenhow formula
for the reflood dispersed film boiling
heat transfer

Reduction of interfacial friction in rod
bundle in inverted slug flow regime by
factor of 0.4, in dispersed {low and
annular mist flow regime by factor 0.5

Changing the criterion for predry-out
interfacial friction correlation near
quench front

Changing an exponent in the Weisman
reflood transition film boiling correla-
tion multiply a factor to Modified-Bromley
heat transter correlation

Decrease heat
transfer co-
efficient

Decrease inter-
facial drag

Stabilize num-
erical vibration

Reduce too high
void fraction

Reduce unphysical
oscillation

Increase quenching
temperature

wod#t

k3




Table 9. Summary of the calculation conditions for
nodalization and sensitivity study

item Base-case  CASE A CASEB CASE C  CASE D

No.of core channel 1 1 1 2
No.of volume
average channel 12 12 14 b b

hot channel none none none 14 14
No.of crossflow

Junction in DC 4 0 0 0 0
Used code C.36.04 C.36.04 €.36.04 C(.36.04 Special#

——

)
o

Note * : Special MOD2 : RELAPS/MOD2 Cycle 36.04 plus PSI Update




Table 10. Run statistics data in base case

Transient time CPU time Attempted Repeated  Mass error
(sec) (sec) ADV ADV (kg)

0 3.2
10 187.855 1040 13 -1.28
20 365. 525 2040 13 -0.9371
30 566.903 3142 15 ~0.929
40 866.809 4703 B 0.269
50 1081.10 5813 104 0.277
60 1281.74 6877 131 0.672
0 1384.11 7924 141 1.043
80 1685.57 9004 159 0.931
90 1895.16 10109 170 0.886
100 2109.97 11239 202 0.8155
110 2314.75 12300 2202 0.934
120 2528.43 13407 252 2.12
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Fig.2 Nodalization diagram for base case caiculation of LOFT L2-5 test
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Comparison of primary coolant pump speed
between the base case calculation and the experiment
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Mass flow rate at the ialet of intact side downcomer in base case
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APPENDIX A Update list for RELAP5/MOD2 Cycle 36.04

/JO0B

RM364B, T200.

/USER

ATTACH, OLDPL=REL364S.

PURGE ,RE364BS/NA.
PURGE , RE364BX/NA.,
PURGE , RE364BL/NA.

LR A S RS e R e e e e e e

* IMPORTANT !! *

* THE UPDATE DIRECTIVE «»

*  SHOULD HAVE +COMPILE DEFINE
* AS THE FIRST DIERECTIVE

AR AR s e R R R R R e
UPDATE ,N=RE3643S.

UPDATE , P=RE364BS, (, C=R5SEG.
REPLACE , R5SEG.

RETURN, OLDPL.

*DEFINE, RE364BS.

RETURN, RE364.S.

ATTACH, ENVRLX=ENVR41X .

LIBRARY ,ENVRLX.
SELECTA,COMPILE, COMP.

LIBRARY,

RETURN, ENVRLX.

REWIND , COMP.

FINS, 1=COMP, DO, ET,STATIC, OPT=2, ROUND, LO=M/A/R/S, =0,
RETURN, COMP,

REWIND, LGO.

ATTACH, RELAPSI =REL364L.
GTR,RELAPSI ,ADD . REL/

*CEFINE,, RELAPS0=RE364B1..
LIBEDIT,P=RELAPS0, 1=0, B=ADD, LO=F,U,C.
LIBEDIT, P=RELAPS0,B=LG0, I1=0,L0=F,U,C.
RETURN,NULL, LGO, RELAPSI ,

RFTUPN, RLPSF1, RLPSF2.,

ATTAC, ENVRL=ENVR41L.
FILE,RSTIN,RT=S, SBF=NO, USE, F0=SQ.
RFL,EC=200,

DEFINE , RE364BX .

SEGLOAD, 1=R5SEG, B=RE364BX.

LDSET, LIB=RELAPS0/ENVRL,

LDSET , PRESETA=NGINDEF , ERR=NONE , MAP=SB ,
LDSET, STAT=RSTIN,
LIBLOAD,ENVRL , $HDR=$ ,
kégBOAD.FTNﬁLIB.SFERCAP.$,$RPVCAP.$.$FTNRPZ.$.$QZNTRY.$.
PERMIT,RE364BX , kA41202.

RETURN, RELAPS0 , ENVRL , COMPITE
SKIP KKK,

EXIT,

ENDIF KKK,

DAYFILE, KMRRDAY .

REPLACE , KMRRDAY .

/EOR

*COMPILE DEFINE

=10 CBD3604

D DMK3601.484

*D PLOTMD. 24



901 FORMAT ('OPLOTFL SCRACH FILE GENERATED.')
«COMPILE DEFINE,SEGDIR
+COMPILE RELAPS
+D RIW3603.23

DATA PTITLE/"RELAPS/2/3","6.04-NSC","REACTOR LO","SS OF COOL",

»/  ENDIk
*/ «ID KWUO1 ALREADY IMPLEMENTED IN RELAPSOLDPL3604C,
“ WHICH IS USED AS BASIS
*/ «/  CORRECTIONS OF INDEX IN SUBROUTINE RACCUM
*/ =] RACCUM.618
*/ IELV=1
*/ B DMK3602. 581
*/ 1=]ELV
«COMPILE DEFINE,SEGDIR,RACCUM
«1D KwuO1
*1 RACCUM.618
IELV=]
*B DMK3602. 581
[=]ELV
*/ */ END OF KWU-UPDATES TO CYCLE 3604
+COMPILE DEFINE,SEGDIR
«IDENT SKI01
*/ THESE UPDATES ARE RECOMMENDED BY SKI TO BE
*/ IMPLEMENTED IN rELAP5/MOD2-36.04
; SOURCE: LETTER FROM STUDSVIK (R.SANDERVAG)

T0 KWU (MR.GRUBER)
1987-06-25

COMPILE RELAPS

«COMPILE IHTCMP

* FIX AN INDEXING ERRGR IN IMTCMP
* ERROR CAUSED ROD PLENUM VOLUME FOR GAP-GAS PRESSURE CALCULATION
* TO BE INCORRECT. FOUND AND FIXED BY D.CARAHER 20MAY87
* FIX ONLY CDC-VERSION CODING
*D IHTCMP. 1041
L=( .NOT.MASK(43) .AND. IHTPTR(J) )+FILNDX(8)

UPDATE ROUTINE IRFLHT TO ALLOW REFLOOD TO WORK

HEAT STRUCTURE FILE GETS CHANGED ON RESTART (FOR

EXAMPLE BY DELETING OR ALTERING SOME STRUCTURES)
NOTE. .HEAT STRS ASSOCTATED WITH REFLOOD CANNOT BE ALTERED

ON RESTART AS IRFLHT IS NOW PROGRAMMED

*COMPILE IRFLHT
=] TRFLHT.330
C UPDATE THE GEOMETRY POINTER IN IGLRFL BITS 44-60 IN CASE THE
C HEAT STRUCTURE FILE CHANGED ON RESTART.
J=( ,NOT .MASK(43) .AND.IH) + IHT
J=( .NOT,MASK(43) .AND. IHTPTR(J)) + IHT
NCOT.S=,NOT.MASK(43) .AND. INXGOM(J)
IGLRFL(1)=(MASK(43).AND.IGLRFL(1)).0R.NCOLS

*/

* END OF UPDATES SK101

EOR
*COMPILE SEGDIR




APPENDIX B A Base case input deck for a steady state calculation

/JOB

«5BSR1,T4000.

/USER

ATTACH, STH2XT , RE364RX .

DEFINE ,RSTPLT=L25SR,

FILE,RSTPLT, SBF=NO.

RFL , CM=350000,EC=200,

REDUCE( - )

RE364BX , , »PL=50000,

/EOR

= LOFT L2-5 POST TEST ANALYSIS

sk T bova: e eme unaw Quvas any ¢ yopadBihn gress seas 3ter muom o
* LZ2-5 INITIAL CONDITIONS

i|

¥ POWER = 36.0 MW

* PCS FLOW = 192.4 KG/S

* TCOLD = 556.6 K

* PCS PRESSURE = 14,94 MPA

. PZR LEVEL = 1,14 M (45 IN)

Roide wandl Rress Kuny " e LT BFNen oy Lo ke Qrove
0000100  NEW STDY-ST

0000101  RUN

0000105 5.0 10.0

* TIME STEP CONTROL CARDS *» REQUIRED
* END TIME MIN DT  MAX DT  OPTN MNR MJR RST

0000201  900.C 1.0-6 1.0 14%63 1 100 4%
* MINOR EDIT VARIABLES

*

meee wee ]--ne -em- ]---e ~ee J-eme eee 1-een woee Joeen —oe 1----
+ STRADY STATE PLOT REQUESTS
0000301 P 250010000
0000302 P 530010000

0000303  TEMPF 250010000
0000304  TEMPF 185010000
0000305  TEMPF 515010000
0000306  MFLOWJ 540000000
0000307  MFLOWJ 985000000
0000308  MFLOWJ 995000000
0000309  CNTRLVAR 1

0000310 CNTRLVAR 2

0000311 MFLOWJ 566000000
0000312 CNTRLVAR 910
0000313  MFLOW) 100010000

0000314 P 420010000

0000315 VOIDG 500010000

* CLADDING TEMPERATURES

homme e ]---- - e —eee T 1-mme wee 1----

0000321 HTTEMP 001100210
0000322  HTTEMP 001100310
0000323  HTTEMP 002100210
0000324  HTTEMP 002100310
0000325 HTTEMP 002100410

L I



temme sess]esen smme]esen come]ucen cncc]eces cncc]evas cnnc]ces
+ FUEL CENTBRLINE TEHPERATUREQ] : ; .
B N A PR PR, P O
0000326 HTTEMP 002100201 »

0000327 HTTEMP 002100301 *

0000328 HTTEMP 002100401

¢$t$a$o$t$a$¢$t$t$ IS StS:StSt‘t‘t$ﬁ$a$t$n$n$t$a$a$a$t$t

901- JOQ GENERAL TRIPQ

Norsn asse]ensen e Lo one. a drene anay R Aema  Sish jones wios Joone
* ALWAYQ TRUE

0000501 TIME 0 GE
» ALWAYS FALSE

0000502 TIME 0 LT  NULL

* PRESSURIZER LOW LEVEL ALARM

0000503  CNTRLVAR 002 LE  NULL 0 ‘

#omme smac]esce sece]eeen meec]eces csec]eces cmee]eces coec]en-e
* BUDGET SAVER CONTROLS

il  Scond ks joreen enne Jarus ouns josne mune i e A e

* FOR EVERY 100 CPU SECONDS THE TRANSIENT MUST ADVANCE
* AT LEAST 1.00 SECONDS OR THE PROBLEM WILL TERMINATE
* THIS PROVIDES A RATIO OF 100:1 CPU:TRANSIENT

0000507
0000508
0000509
0000600
0000601
0000602

“0 170100
20570101
20570200
20570201
20570202
20570300
20570301
20570400
20570401
20570402
20570500
20570501

fomee cesalease
«  510-519 TEST SPECIFIC TRIPS
e ]-mme =ee- J-mmn —ee Jromn e J----

R -

_1_"-

TIME
CPUTIME
CPUTIME

602
-507
601

TU-VT508
508
NXT-CPU
CPUTIME
CNTRLVAR
OLD-CPU
MAX
NXT-TRAN
TIME
CNTRLVAR
OLD-TRAN

* SCRAM

0000510

p

* BREAK OPENS

0000511

TIME

* PCP TRIP

0000512

TIME

» HPIS ON

0000513

TIME

* LPIS ON

0000514

R - -

TIME

Al,. - meme

-“__1~__-

0 GE
0 GE
0 GE

AND
AND

508
509

TRIPUNIT 1.0

MULT

0

701
STDENCTN
CNTRLVAR
MULT

0

701
STDFNCTN
CNTRLVAR

1.0

1.0
702
1.0

1.0
704

100010000 LT
0 GE
0 GE
0 GE
0 GE

1_,“. ,...lw__-

————]e——- _m-_l_-_»

CNTRLVAR 705
CNTRLVAR 703
NULL 0

1.0
100.
100,

N
N

0.0
0.0
0.0

CNTRLVAR
0.0

0.0
CNTRLVAR 705

NULL
0.00
0.94
23.90
37. 3¢

,---1--_- -,,-1----

14.19+6 L

L
L
L
L




* LT 555 REFLOOD TRIP

0.0
185010000 0. N

1.49 L

(XXDSSS 1l’ 230%2(111) LE : NULL 0
* LT 677 COLD TEG BREAK VALVE  CARD 3470301
0000677 ?ll (1)R i)ll
Rerron ccce leene cecwn lacse coce]eoaee
* LT 679 HOT LEG BREAK VALVE CARD 3170301
00(!379 i)ll (1)R ?11 L
* LT 681 ECC CHECK VALVE CARD 6000301
0000577  MFLOWJ 600000000 GE  NULL 0
0000578 p 605010000 6T P
(XJ(XBBI ?77 ?ND 51')78
* LT 682 ACCUMULATOR VALVE CARD 6100301
0000579  TIME 0 GE  NULL 0
m00682 ?79 ?ND 51379 L
* LT 683 HPIS JUNCTION CARD 6400200
0(1)0683 ?13 ?R ?13 L
* LT 684 LPIS JUNCTION CARD 6350200
0000684 ?14 (l)R .'1)14 L
Bhgwen wonwwin o aows | il s
* LT 685-686 STEAM VALVE CARD 5400301
* OPEN TRIP
0000589 P 530010000 GT  NULL 0
0000590 p 530010000 LT  NULL 0
0000670 685 OR 589 N
0000671  -590 AND -686 N
0000685 671 AND 670 N
* CLOSE TRIP
0000591 P 530010000 GT  NULL 0
0000592 P 530019060 LT  NULL 0
0000672 686 OR 592 N
0000673  -591 AND 672 N
0000674  -685 AND 699 N
0000686 673 AND 674 N
* 332 TERMINATION VALVE TRIPS
* OPEN
0000687 685 OR 602 N
* CLOSE
0000688 (1586 (l)R (1502 N
R e o ol T — ——--‘b_-—-...
* LT 689 FEED TRIP CARD 5660200
0000689 ?10 (I)R ?10 L
Remne woeseleavcee cocwlvone ccee]lccee
* LT 695 PCP 1 TRIP CARD 1350301
0000695 ?12 OR 512 N
Remes woeww]lomes cmen 1 ........ 1----
* LT 696 PCP 1 VELOCITY TABLE  CARD 1356100
0000696 ?O" Il\ND ?02 N
ARSI, N i RIEIEY
* LT 697 PCP 2 TRIP CARD 1650301
0000697 ?12 (l)R 51112 N
* LT 698 PCP 2 VELOCITY TABLE  CARD 1656100
0000698 ?02 AND 502 N
.................. l-_.... ...._..1......-

- 92 -



« LT 699 SCRAM CARD 2.0269%0 OR 20290000
0000699 510 OR

a$ stSa‘t‘t$a$ﬁ$a3t$u$ﬁ$t$aSa$t$t$u$a$t$*$t313ﬂ$a$t$ns 2$r8sdndadn
« INTACT LOOP

geeee sece]eren cemelocns coce]eces come]ene-
» REACTOR VESSEL NOZZLE - INTA(lIT LOOP H(Y{ LEG
kemmwe memm]esre coce]eces ccns]eces sssejencn o
1000000 “RVN ILHL " BRANCH
1000001 2 0
1000101 0.0 1.58878 0.102752 0.0 0.
1000102 4.06-5 0.0 00
1000200 0O 15009300, 1410030, 2458100, .00000000
1001101 252010000 100000000 0.0634 0.1 0.1 0002
1002101 100010000 105000000 0.0 0.1 0.1 0000
1001201  4.6275000 4.6275000 0.0
1002201  4.6243000 4.,6243000 0.0 . ; \
pevme sene]esre seme]ecne cosclover cmen]ense smsslosse come]esss
+ PRESSURIZER CONNECTION TEE REACTOR VFS?H SIDE . )
fomee cove]emes cmnc]emes cone]erne conc]osee cemn]enns conc]acee
1050000 "PZR T RVS " BRANCH
1050001 1 0
1050101  0.0634444 1.0531192 0.0 0.0
1050102 4.0E-5 0.0 00
1050200 0 15007600, 1410030, 2459730,
1051101 105010000 107000000 0.0 0.12
1051201  4.8409000 4.8409000 0.0
Ko 1= - 1=~ === 1o== ==
* PREQQURIZER C()NNFCTION TEE
R - et GEE T
1070000 BRANCH
1070001 .
1070101  0.0620253 0.2810215 0.0 0.0 0.0
1070102  4.0E-5 0.0 0
1070200 0O 15006000, 1328625. 2459750, 00000000
1071101 107010000 110000000 0.0 0.135 0.135 0000
1()71 201  4.98 4.98 0.0
meme smee]esan cvec]encs cesn]eces cocelacee conc]eces ces]enee
» PRI'SM'RI%FR CONNECTION TEE STEAM GENERATOR ‘1DF
Rmwon meme suss]esue seeelesen cssc]ocss cwsc]enes cmeclevee
1100000 "PZR T SGS " BRANCH
1100001 1 0
1100101  0,0606063 0.9207292 0.0 0.0 0.0 0.0
1100102  4.0E-5 0.0 00
1100200 0O 1’)00 300, 1410030, 2459800, . 00000000
1101101 110010000 112000000 0.0 0.15 0.15 0000
11( 1"(‘1 5.1146000 5.1146000 0.0

e G B E e ) C ) E et by
* H(YT LEG PIPING
pesas csme]eces ceus]eves cnec]enes wenc]ines casn]evwes cecs]enee
1120000  "HOT LEG PP" PIPE
1120001 2
1120101 0.0 2
1120201 0.0 1
1120301 1.38893 1
1120302 0.707687 2

1120401 00796973 1
1120402 0.0579614 2




1120501 0.0 2

1120601 0.0 1

1120602  90.0 2

1120701 0.0 1

1120702  0.246447 2

1120801 4.0E-5 0.0 2

1120901  0.20 0.20 1

1121001 00 2

1121101 0000 1

1121201 0 15002900, 1410030, 2459870, .0000000C 0.0 01
]lgggg 8 15005500, 1410030. 2459770. 00000000 0.0 02
1121301 5.1146000 5.1146000 0.0 01

Aensn ssun]rvee anuiliins mvmplesns semn]ans aond]esen wene]eene

* SG INLET PLENUM

Martotndimauc q=nun mumn ! Rtannloe L ! Nopariaan Jrmne pasw et it '
1140000  "SG IN PLNM" BRANCH

1140001 2 0

1140101 0.0 0.629795 0.33532 0.0 90.0 0.512756
1140102 4.E-5 0.0i62 00

1140200 0 14987200, 1410020, 2460000, 00000000

1141101 112010000 114000000 0.0512 0.0 0.0 0100
1142101 114010000 115000000 0.0 0.0 0.0 0100
1141201  3,5832000 3.5832000 0.0

1142201 1.9414000 1.9414000 0.0

oot cmemleeas semplress sesc]use srsaleses cosefeses cnes]onee
* SG U-TUBES

e mne) Jever secclenne sene Jones wuns Lo womn AT neew e
1150000  "SG TUBES " PIPE
1150001 8

1150101 0.0 8

1150201  0,151171 7

1150301  0.902 1

1150302 0.6096 3

1150303  0.462908 5

1150304 0.6096 7

1150305 0.902 8

1150401  0.136356 1

1150402  0.0921538 3

1150403  0.0699783 5

1150404  0.0921538 7

1150405  0.136356 8

1150501 0.0 8

1150601  90.0 4

1150602  -90.0 8

1150701 0,902 1

1150702  0.6096 3

1150703  0,299572 4

1150704  -0,299572 5
1150705  -0.6096 7

1150706 -0.902 8

1150801  1.27-7  0.01022 8

1150901 0.0 0.0 7

1151001 00 8

1151101 0000 7

1151201 0 14979600, 1367230, 2460010.0 00000000 0.0 01
1151202 0 11972800, 1333400, 2460020.0 00000000 0.0 02
1151203 0 14967300, 1306120, 2460030.0 00000000 0.0 03
1151204 0 14962900. 1288520, 2460040.0 00060000 0.0 04

- 04 -



1151205 O 14962000, 1273520, 2460050.0 00000000 0.0
1161206 0 14964300, 1257470, 2460040.0 00000000 0.0
1151207 O 14967600, 1244800, 2460030.0 00000000 0.0
1151208 0 14971800, 1233820, 2460020.0 .00000000 0.0
1151300 0

1151301  1.8921000 1,8921000 0.0

1151302 1.8565000 1.8565000 0.0

1151303 1.8299000 1.8299000 0.0

1151304 1 ‘

1151305  1.7997000 1.7997000 0.
1151306 1.7456000 1.7856000 0.
1151307  1.7746000 1.7745000(]).

1

pmmmn e 1--mn =men e 1--ms ==e- O 1----

+ SG OUTLET PLENUM

pomen omne 1--oe oo e v J-mmn e 1-een e 1----
1160000  "S6 OUT PLN" BRANCH

1160001 2 0

1160101 0.0 0.629795 033532 0.0 9.0 -0.51275%

1160102  4.E-5 0.0102 00

1160200 0 14976400, 1233810, 2460100, 00000000
1161101 115010000 116000000 0.0 0.0 0.0 0100
1162101 116010006 118000000 0.0512 0.0 0.0 0100
1161201  1,7656000 1.7656000 0.0

1162201  3.2740000 3.2740000 0.0

prnne weealaver cwenuce sasslosss seme]uras conclrons cens]aves
« PUMP SUCTION PIPING

fromme s 1-ree wins qewea mwan sk e et s Mo Jpen
110000 "PMP SUC PP" PIPE

1180001 3

1180101 0.0 3

1180201 0.0 2

1180301  0.546638 1

1180302 0 688596 2

1180303  0.558577 G

1180401  0.0445625 1

1180402  0.0445137 2

1180403 0.0354278 3

1180501 0.0 3

1180601  -90.0 3

1180701  -0.498052 1

1180702  -0.688596 2

1180703  -0.355604 3

1180801 4.E-5 0.0 3

1180901 0.083 0.083 1

1180902  0.104 0.104 2

1181001 00 3

1181101 0000 2

1181201 0O 14965800, 1233810, 2460030.0 .00000000 0.0
1181202 0 14967700, 1233810, 2460033.0 .00000000 0.0
%}3%2.368 8 14970500. 1233810, 2460035.0 00000000 0.0

1181301  4,1288000 4.1288000 0.0 01
1181302  4.2081000 4.2081000 0.0 02

#ommn mme Jmen omn J--en en- Jome =me 1--n= ==- e 1----
+ PUMP SUCTION TEE

1200000 "PMP SCT T " BRANCH

1200001 3

0
1200101 0.0 0.759614 0.0487901 0.0 0.0 0.0

_95-

FSFS

01
02



1200102  4.06-5 0.0

1200200 0 14974000, 1233810, 2460020, ;

1201101 118010000 120000000 0.063427 0.0 0.0 0000
1202101 120010000 125000000 0.063427 1.075 1.25 0000
1203101 120010000 155000000 0.063427 1.075 1.25 0000
1201201 4.2080000 4. 2080000 0.0

1202201 1,9967000 1,9967600 0.0

1203201  2.2113006 2.2113000 0.9

Aimss seeclanee wusenne sres]onne cacafesne suns]ocee woneonee
* PUMP1 SUCTION TEE OUTLET

huree whaajeres shes]eny sesefenes senslosuy sonilorns anas]onse
1250000 "pMP1 SCT T" BRANCH

1230001 1 0

1250101 0.0 1.00308 0.0640548 0.0 90.0 0.520704
1250102 4.0E-5 0.0 00

1250200 0 14974500, 1233810, 2460022. 00000000
1251101 125010000 130000000 0.0 0.13 0.13 0000
1251201  3.2631000 3.2631000 0.0

Y Y ,_.--]--._- -_--1_._- --_.1_.4-.. ....._1_--- _..._-l-..-._ -_....1,..__
* PUMP 1 INLET

fomos sennliese snssfuses wosnlenes cusn]uvvie ssss]uucs sems]smne
1300000 "PMP1 INLET" SNGLVOL

1300101 0.0 0.457201 0.0177444 0.0 90.0 0.457201
130102  4.06-5 0.0 00

1300200 (l) %8300, 1233810, 2460030. 00000000

" g -—‘-1-—‘“

0.4572 0, 0991 0.0 90.0 0.317900
1350102

1350108 130010000 0.0 0.017 0.017 0000

1350109 140000000 0.0 0.05 0.05 0000

1350200 0O 15010900, 1233820, 2459500. .00000070

1350201 0 3.2631000 3,2631000 0

1350202 0 3. 4 91000 3. -;59]000 0 ()

1350301 0 0 -1 695 0
1350302 36900000 3604336() 31 50000 96. 000000 500.60000 1.4310000

1350303 613.60000 00000000 207.43300 .04440000 19.5987C0 . 00000000
135031(1 0.0 0.0 0.0

* - l l .4..1..4_~ s | mimwmn

» PUHP 1 OUTLFT PUHP %lDl

" Pp—— l l 4_4‘1-“... -

1400()()0 "PMPJ (HY'T p" SNGLVOL

1400101 0.0 0.502185 0.0185349 0.0

1400102 4.08-5 0.0 00

14 )(J ’0(‘ (]) l‘)(M()?O() ’338"(] 245 Q()()()
p—— l l - 1

* PUHP] Ol‘TLFT PIPP TEE SIN
“lewne sessleens wesiines coca]edes

145‘)00() "PHPI ouT ™ BRANCH

1450001 2 0

1450101 0.0 1.40843  0.0633861 0.0 0.0 0.0

1450102 4.0B-5 0.0 00

1450200 0O 15048400. 1233820, 2458800, 00000000

1451101 140010000 145000000 0.0 0.0 0.0 0000

1452101 145010000 150000000 0.0 0.57456  0.050347 0000

1451201  3.4589000 3.4589000 0.0

1452201  2.8137000 2.8137000 0.0




i
« PUNP OUTLET TEE
1500000 "PMP OUT T " BRANCH
1500001 1 0
1500101 0.0 0.496511 0.0316011 0.0 0.0 0.0
1500102 4.06-5 0.0 00
1500200 0 15042300, 1233820, 2458700, 00000000
1501101 150010000 175000000 0.063427 0.0 0.0 0000
1501201 4.2075000 4.2075000 0.0
+ PUNP 2 SUCTION TEE OUTLET
1550000 "PHP2 SCT 7"
1550001 1 0
1550101 0.0 1.00308  0.0640548 0.0 9.0  0.520704
1650102 4.06-5 0.0 00
1550200 0 14973600, 1233810, 2460020 00000000
1551101 155010000 160000000 0.0 0.3 0.3 0000
1551201  3.6137000 3.6137000 0.0
PUWP 2 INLET PIPE

1600000 "PHP2 INLET" SNGLVOL
1600101 0.0 0.457201 0.0177444 0.0 9.0  0.457201
1600102 4.06-5 0.0 00
1600200 0 14966800, 1233810, 2460030, 00000000
« PRIMARY COOLANT PUMP 2
VW _.-_A,l-\,.., -,...1-.,.__ .,.A-.,l.._..._ --_-1_-_- -_-..1._-..- __..--l_-_-
1650000 "PCPUMP2 " PUMP
1650101 0.0 0.514  0.0091 0.0 90.0  0.317900
1650102 0
1650108 160010000 0.0 0.017  0.017 0000
1650109 170000060 0.0 0.1 0.1 0000
1650200 0 15010000, 1233820, 2459500, 00000000
1650201 0 3.6138000 3.6138000 0.0
1650202 0 3.7364000 3.7364000 0.0
1650301 135 135 135 -1 -1 697 0
1650302  369.00000 37883469 31550000 96.000000 500.60000 1.4310000
1650303 613.60000 00000000 207.43300 , 04440000 19.598700 00000000
1650310 0.0 0.0 0.0
« PUNP 2 O Tl.H
1700000 "PNP2 OUT T"  BRANCH
1700001 1 0
1700101 0.0 0.514071 0,0192958 0. 0.0 0.0
1700102 4.08-5 0.0 00
1700200 0 15046300, 1233820, 2459000. 00000000
1701101 170010000 150000000 0.036611 0.3847  0.6316 0000
1701201 3.8305000 38305000 0.0

e B s
' nmn LOOP COLD LEG pm
- --1-- -1-- i
1750000 "11CL PIPE " :
1750001 2
1750101 0.0 2
1750201 0.0 1




1750301  0.558577

1750302  0.613244 2

1750401  0.035475 1

1750402  0,038895 2

1750501 0.0 2

1750601 0.0 2

1750701 0.0 2

1750801 4.06-5 0.0 o

1750901 0.0 0.0 N

1751001 00 2

1751101 0000 1

1761201 0 15043000, 1233820, 2459500.0 . 00000000 0.0 01
%;gl% 8 15042800, 1233820, 24595000 00000000 0.0 02
1751301 gamouo g 2076000 0.0 (111 . .

feves sonelenne cosslocce mnseloces senelecne mecelocne ceceloces

* ECC CONNECTION TEF

fonen sede Juose aove Jove seccleves wuee Jovae yeee jooee oves dreve
1800000 "BCCT " BRANCH

1800071 1 0

1800101 0.0 1,15189 (Ox.)(ﬂm 0.0 0.0 0.0

1800200 0 15042500, 1233830. 2459500, 00000000
1801101 175610000 180000000 0.0 0.0 0,0 0000
1801201  4.2076000 4, 2076000 0.0

homee e 1--en -e-- J-sen meme ]--e wne i Joeee wee 1----
-mmgnssnnozgw-xmclnwopoml.nme , 1
1850000 "RVN ILCL BRASCH

1850001 2 0

1850101 0.0 1.00965 0.0644920 0.0 0.0 0.0
1850102 4.06-5 0.C 00

1850200 0 15041900, 1233830, 2459550, 00000000
1851101 185010000 730000000 0.0634 2.8 2.8 0001
1852101 180010000 185000000 0.0 0.0 0.0 0000
1851201  4.2093000 4.2093000 0.0

1852201  4.2076000 4. 2076000 9.0 ,
:sasa‘isahhhh‘ah‘a‘t‘ata‘tst‘th‘a‘u‘t'v‘t‘t‘th‘t‘t‘a‘a‘a‘a
.

*  REACTOR VESSEL

*

dreve seonjonen sesclusve sorslives sassjuce anscferes cucsfenes
*» INLET ANNULUS UPPEIIR VOLUME I;ﬂ'hCT "-II!EI 1 .
7000060 “INANUPRINT" ANNULUS

7000001 1

7000101  0,1308530 1

7000301  0,1876129 1

7000401 0.0 1

7000501 0.0 1

7000601 90,0 1

7000801 3.81-6 0,172 1

7001001 00 1

7001201 0 15028400, 1233830, %459250 loonooooo (1).0 01
Rrnve sunel see wes Vesnen wneslesesr sesclecse cose eere seeelesue

+ JUNCTION - UPPER TO LOWER INLET ANNULUS INTACT SIDE

/010000  "INANMUINT " SNGLJUN
7010101 736000000 700000000 0,129467 0.0000  0.0000 0100

- 08 -



7010200 0 . 34062000 . 34062000 0.0

+ INLET mlmws nxnml.x VOLUMD {mcr Slblll . :
feene sees locses eonse jeons sess e wmese leoseses ssaslrsnes sees esnes
7300000  “INANMIDINT" ANNULUS

7300001 1

7300101  0,1308530 1

7300301  0,2851823 1

7300401 0.0 1

7300501 0.0 1

7300601  -90.0 1

7300801 3.816 0.172 1

7301001 00 1

7(()1201 (} %50884(() %233830 2459250, (110 (1).0 01

¢ JUNCTION - WIDDLE T0 LOVER INGET mgs INTACT SIDE
feree snee]ecse sessleces sesn]ecne cesslenes sessjesne sennjenes
7310000  "INANMLINT " SNGLJUN

7310101 730010000 702000000 0.0709408 0.0 0.0 010V
7310201 0 1.5059 1.5959 0.0

» INLET AN!IIULUS Wdﬂlt VOLUME Illﬂh(fl SII)E1 : .
fesne nmees]eces secs]ecse seselocee cnsnlesss sreclecns sescjocne
7020000  “INANLWRINT" ANNULUS

7020001 1

7020101  0.14643%4 1

7020301  0.2525361 1

7020401 0.0 1

7020501 0.0 1

7020601  -90.0 1

7020801 3.81-6 0.172 1

7021001 00 1

7021301 9 %50306(1) }233830 %asqaoo looou\‘mo (1).0 01
, JUNCTI(HI- INLET M{NULUQ 10 IIJ(MQC(!ER INTACT SlD% .

7030000 " INANZDCINT" SNGLJUN

7030101 702010000 70400007 0.0709408 0.0000  0.0000 0100
7030201 0 1.59590:0 1, 5959000 0.0

* D(HNC(]EIII UPPER VOllaUlE INTAC'{ SIDE : . .
Rreeas ceoelaoces sees jecas asas jeees wmmem Jomme o oo weee e
7040000  “DNCRUPRINT" ANNULUS

7040001 1

7040101 0.0 1

7040301  1.5200561 1

7040401  0.1531866 1

7040501 0.0 1

7040601  -90.0 1

7040801 3.81-6  0.102 1

7041001 00 1

7041201 (l) %50%1(!) %233810 2459350, oooooooo (13 0 0l
‘ ————————————————————————————————————————————————————

+ JUNCTION - UPPER TO MIDDLE DOWNCOMER Ilﬂ‘ACT QIDF

7050000  “UPRZMIDINT" SNGLJUN
7050101 704010000 706000000 0.0709408 0.0000  0,0000 0100
7050201 0 1.5106000 1,5106000 0.0

- 09 -



* DOWNCOMER MIDDLE VOLUME INTACT SIDE

#ooce concfomee vecfonos cocolemne memefuces cecfecan smeefeces

7060000 ;mcmnm" ANNULUS

7060801  3.81-6 g.1oz 1
15045800, 1233800, 2450500, 00000000 0.0

#omee cosclumes cemcloves ves]eses wene]ees scecfucee memafemes

* JlllCTIml- MIDDLE }'0 LOWER D(lﬂlc(lll INTACT SID!1 .
Reves venslosse scsnlenns soeelrese cnssloscs veeelonenr secnlece
7070000 "MID2LWRINT" SNGLJUN

7070101 706010000 708000000 9,0709408 0.0000  0.0000 0100
07N 0 1.4821000 1,4821000 0.0

e it e Lo [ R T

* DOWNCOMER LOWER VOLUME INTACT SIDE

TR St T LI [ —— S— CRRN, P

7080000  “DNCRLWRINT" ANNULUS

81-6 0102 1

1

foses seselenee sessleene sensleces saseleene sersleese . soelioce
* JUNCT](NI- LOWER DMC] (OMER T(]) LOWER PLENUM INTAC}' SIbE :
7090000  “LRDCZLPINT" SNGLJUN

7090101 708010000 215000000 0.0709408 0.0000  0,0000 0100
7090201 0 1.4104000 1.4104000 0.0

#revs woorlosen comalunre coscleces sessfennn vess]esen sevefonne

+ INLET ANIIJULUS UPPER VOLUME BROXEN SIDE

-6 (]).172 1
7101201 15027200, 1233830. 2459250, 00000000 0.0

#eeee seevloree sevelases vemslence svseleece savofener memefomes

* JUNCTION - MIDDLE TO UPPER INLET ANNULUS BROKEN SIDE

#oees comeleens covelrome cooclemen eese]eces mesrene seselosee

7110000 "INANMUBKN " SNGLJUN
7110101 740000000 710000000 0,129467 0.0000  0.0000 0100
7110201 0 -, 873200 -, 2873200 0.0

#re=e reecfecns seselesee coosleses mmecloven coesfesse seesfece

* INLET ANNULUS MIDDLE VOLUME BROKEN SIDE

#reos cosclemns ceesleses covs]emen enseleses sucefeses seesfecce

lw-

0

01

01



7400000  “"INANMIDBKN" ANNULUS
7400001 1
7400101 H 1308‘\3\'
7400301 2851823 1
7400401 (' 0
7400501 0.0
7400601 9.0
7400801 3.81-6 AT 1
7401001 00
"4(!12.(\1 0 "|(l".840() 1,15830 ’4‘)@3‘)0 0. (! 0,
' o 5 o]=- % ce]enee mece]eoe
. JUN(TI(M NIDDLY T0 LOULR I'lJLF'l ANNULU‘ BR‘N\‘ ;IDE
1 l - --._I..r.- PRI pep—
7410()00 "!NAN"!LBKN » SNGLJUR
2410101 740010000 712000000 0,0709408 0.0 0.0
741(!“(!] (1 86411 86411 (i‘ 0 :
1_ - ] - cone lanse smonires

. anFT ANNULU\ UMR V()LUH! Bl}')Kl‘N ‘le[l :
- 1 1 - e ]| -
{ L.Ut K\O . IM\NWRBKN" ANNULUS
7120001 1
7120101 0.1464358 1
7120301  0,2525361 1
7120001 0.0
7120501 0.0
7120601  -90.0
7120801 3.81-6 0,172 1
72101 00
/1 ’l“ ll 0 150; CW(K) L.H?\’fl A‘)q ’(K‘ (NKKKH(K)

oo ' < 1" :
* HIN('l()N ¢ \NLH ANN\‘LIIg TO I)WN( HTR BROMN ‘I“E
.- -—~‘A--~ . 1 1 -1
713('(?00 " INANZDC Bh\l" \N(xLll»h
7130101 712010000 714000000 0,0709408 0, 0000 0, 0000 0300
"H(l \l 0 %411(’0(' RMI]()(X! 0.0
P ., P s, , o Jeeen wmmn]emne sees]eeos
. D(NN\ HHIR l'N'lR VoL UH& ! UMN ‘\ll\F
' -1 1-- e enndE Tt e
T 14000() "[)N( RU PRN\h" ANNU\ l‘*
(140001 1
7140101 0.0 1
7140301  1.5200561 1
7140401 0,1581866 1
7140501 0.0 1
7140601 -90.0 1
7140801 3.81-6 9,102 1
7T141( )Ul 00 ]
4141 0 1‘)(!’»61”(' 1233800, “-‘i‘)% )(b , 00000000 0 (v

-1 L se]ones onanfes sjeune meenjonw

* HN(TI(\N : lH‘H\ T0 NII!DH D‘WN( UHH\ BROMN ‘I[)F

foon : g o o o enee Peen]ess
7150000  “UPRZ ’Hl"N\N' SNul.Jl h

7150101 714010000 716000000 0,0709408 0.0000  0,0000 0100
11‘»“"(*1 0 1. ]4”\3('\\ 1.1432000 0, U

* 1 o Lo . Sk

* D(WN( (W‘LR MID[IH' VOL l"“ BROMN \ID!
l l l _1 .....,1,.,.

"lb‘l“‘ "DN( R’ﬂ N‘h N ANNU l US

7160001 ]

1 ’l_ ..._,“,,.,




7160101 0.0 1
7160301  1.2616333 1
7160401  ©.1217000 1
7160501 0.0 1
7160601  -90.0 1
7160801 3.81-6  0.102 1
7161001 OO ]
7161201 0 1‘)0-15800 1233780, 2459500, (KDOO()(KK' 0.0
Rheens s 1 1 _1_._- ,,._.1-__.. - 1 1 -
. JUN("HUN H!DI'H T(‘ L(WER DOWNCOMER BROKFN QIDF :
fosns svasiosns noesfes 0 Sipdivanne SadRios CUDRIRRRRS DR
71 7([’(!0 "MIDZLWRBKN" SNGLJUN
7170101 716010000 718000000 0.0709408 0.0000  0.0000 0100
7]7(\2()1 0 1. Jl?f)()()() 1.3175000 0.0
- ngve -] . e SeSt IR CEREIREE PR
. D(NN(,OHER LONFI( VOLUHF BROKLN SIDE ; ] .
- l - l 1.-,». e e L T [EPR—— P—
/ 18{)«")() "DN( ,RWRM\N' ANNULUS
7180001 1
7180101 0.0 1
7180301  1.0792591 1
7180401 0, 0986806 1
7180501 0.0 l
7180601  -90.0 1
7180801 3.81-6 0,302 1
7181001 00 1
7181?('1 0 13()54000 1053760 2458600, (K)O(!OO()O 0.0
it e o) . =]=ves sorclenee ceve]ece.
. IUN( r l(m L(NLR DOWN(,OHLR 10 L()VLR Pl.ENUH BROKEN QIDE
e .. e ettt Sean R Ul CERIIPRSS -
71‘00000 "LRD( 'ZLPBKN" SNGL“UV

7190101 718010000 215000000 0.0709408 0.0000 0.0000 0100
'1‘19()"()1 0 1,3892000 1. 3892.000 0.0

"~ slreee ceveleccs comelenes cnne]ecee covalvese rese]nes
’ (RO&\FLO\\ JUN(TlON = UPPER INLET ANNULl
el - sleces seer]eccs cove]enne aneeleene wone]eene
7 ’000()() "UPR l NANNXP " SNGLJUN
7200101 760000000 710000000 0, 0296780 1.8341 1.8341 0003
7"0()801 0 . OBT32 )00 28732000 0.0
- ' g *leees sencloses ceselenne coce]enes cnm]esee
* (R()\leﬂ\v IUN('HUN . l:OUFR INL[T ANNUL[Q
" ¢ ' w]ve selaees cecolunnn crec]aner ceee]vens
"‘00(!‘ "WR I NANNXI' % QNGL IUN
m’('l“l 702000000 712000000 0,0428706 1. 817"‘) 1.8079 0003
220: ’Ul 0 383Q‘)(K!() 3839‘)000
*- g slenes o l see sseslrnss snsc]eves
, (RU&\HO\\ lUN(TIOh UPPFR D(WLOHIR
. o oy o o wogna i e R L
724('('!‘.'(! "UPRI)N( HRXP . SN(:L ]UN
72401C1 704000000 714000000 0,03 1.33165-2 1.33165-2 0003
"“4("’(11 0 1%‘)"00(! lq )700‘) 0.0
. ‘S -1-- -1 i Sl C BT Lo
. (R(l\%l'l(!h ‘UN('H’ HlJDLf [\(WN( (HER
*e g " e o’ o 2 Sattlit ) CETSRETRRS o
’.M()(l(l "Ml DDN( MRXF" SN(;LJUN
7060101 706000000 716000000 0,03 2.10929-2 2.10929-2 0003
"isﬂ"(il 0 l() 7 ’(KX' 10 7’000 U 0
. -1 < San I e e D
’ (R(l\\H:Oh lUN(HUh l,(N}R D(NN(()H{R

- 102 -




geees sess]onen stec]eess seecforen sonclures senefrece csecfecce

7280000  “LWRDNCMRXF" SNGLJUN
7280101 708000000 71800000 0,03 3.05234-2 3.05234-2 0003

moam (1) 10‘7171910 107171910 (1) 0 : ;
+ LOWER PLENUM TOP VOLUME
goves svasosee semslecce seseleeer semsleses coccence scoc]ucce
2150000 “LWR PL TOP" BRANCH
2150001 2 0
2150101 0.0 0.3533183 0 2592277 0.0 -%0.0 ~0.3533183
2150102 3.81-6 0.0
2150200 0 15059400, 1233780 2458550, . 00000000

2151101 215010000 220000000 0.0 0,005 0.005 0000
2152101 215000000 225000000 0.1499 1.5 L5 0000
2151201 ,571898-5 .57189%4-5 0.0
2152201  1.7076000 1.7076000 0.0

foene sessecns seseferee wmacjorue snselscce senclsens cocc]oces

+ LOWER PLENUM BOTTOM VOLUME

Qoo ot Jueen weps Ribwn i groes. sowe e e e nge graes
2200000 “LWR PL BOT" SNGLVOL

2200101 0.0 0,3741720 0.2965% 0.0 -90.0 -0.3741720
2200102 4.0e-5 0.0 00

2200200 (ll }5(521(() 1233780, %4585% loooowuo A

+ LOWER CORE SUPPORT SI‘RUCTURE

R S uoie Seuh grovs seuaivedis sy fovns onie Jrooe oo Jrove
2250000 "L CORE SUP" BRANCH

2 0
2250101  0.2832456 0.570998Y 0.0 0.0 9.0 0.5709989
2250102 3.81-6  0.095 00

2250200 0 15054400, 1233780, 2458550, 00000000
2251101 225010000 230000000 0.1134 1.5 1.5 0000
2252101 225010000 235000000 0.0 12. 12. 0000

2251201 2. 1758(!1) 2.1758000 0.0

2300104  0.171486
2300105  0.171455
2300106  0.177236
2300201  0.1705

2300401 0.0 2
2300501 0.0 12
2300601 90,0 12
2300801 1.27-7 0,012 12
2300901 0.0 0.0 3
2300902 0.66 0.66 4
2300903 0.0 0.0 7
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2300904 0.66 .
2300805 0.0 4 11
2301001 00
2301101 0000
2301201 0O 500, 1263450, 2459550,
2301202 0 15045400, 1309480, 2459550,
2301203 0 15042500, 1357660, 2459550,
2301204 0 15040100, 1394080, 2459550,
2301205 0 15037200, 1417170, 24595%0).
2301206 0 15034300, 1424460, 2459550
2301300 0
a01301  1.4679700 1.4679000 0.0 02
2301302  1.7789000 1.7783000 0.0 04
2301303  1.5425000 1.5425000 0.0 06
2301304  1,8668000 1,8668000 0.0 08
2301305 1. ‘1994000 l 5994000 0.0

e S Lo
+ CORE BYPASS VOLUME

2350000  “CORE Bypss" PIPE
2350001 3

2350101 0.0129428 3
2350201 0.0 2
2350301  0.5588068 3
2350401 0.0

2350501 0.0

2350601 90.0
2350801 3.81-6
2350901 0.0

2351001 00

2351101 0000

2351201 O 15048000, 1233790, 2459550.0 00000000 0.0
2351202 0 15042400, 1233790, 2459550,0 00000000 0.0

2351203 0 15036500, 1233790, 24.9550.0 00000000 .0
2351300 0

L.J‘)H(nl 11258000 , 71258000 0,0 01
51 i(l’ 135 7‘)00(! 735 79('00 0.0 02
" . v wlsees senrloces
UPPER PND B()XF\ AND QUPPORT STRII(‘ TURF
*- o % o e St
‘40()0()0 "lll’R END BX" BRANCH
2400001 0
2400101 0.84«.3341 0.5867979 0.0 0.0 90.0 0.5867979
2400102 3.81-6  0.145 00
2400200 0 15028800, 1417550, 2459600,
2401101 230010000 240000000 0.1118 1.5
2402101 235010000 240000000 0.0 12.
2401201 2,4488000 2.4488000 0.0
2A( L} ’(ll 135 7‘)0()(! 73‘)79000 0.0
" e g < B o ot i 3"
* lIPPfR C ORE KUPP()RT QTRU(‘ TURE (‘ROSS FLO\\ RF(»ION
o -

L

.A')(KKX) "UPR (R QUP"

2450001 0

2450101 (l.(\ 0.4933248 0. 1280806 0.0 90.0 0.4933248
2450102 3.81-6 0.145 00

2450200 0 15025400, 1417510, 2459600, 00000000

2451101 240010000 245000000 0.0 0.0 0.0 0000
2452101 245010000 251000000 0.0 0.0 0.0 0000




2451201 1.1669300 1,1669000 0.0

poeen wnee J-eee eee ]---- -eee 1o mene 1o weee A 1---
» UPPER FLO SKIRT REGION
2500000 " FL SKRT" BRANCH

2500001 1 0

2500101  0.1547532 0.7850547 0.0 0.0 9.0 0. 7850547
2500102 3.81-6 0.131 00

2500200 0 15020100, 1410020, 2459600, 00000000

2501101 245010000 250000000 0.0 0.0 0.0 0000
2%1201 i 8273000 % .8273000 g 0 : . .

» DEAD END W FUEL ntlnm.ns 3 " . A

251(1!)0 "DE FL WDs" SNGLVOL

2510100 0.0 0.7844123 0.1154214 0.0 90.0 0.7844123
2510102 3.81-6 0.214 00

1000 15021500, 1424270 LS. ;00000000
genes sencloces coss]leces conslencs sreslonns Beesjrene o] -
+ UPPER HEAD

pomoe mene ]-eoe oo 1--en oo e i 1omee nee 1----
2520000 "UPR HEAD BRANCH

2500001 2

0
2520101  0.2622585 0.2869580 0.0 0.0 90.0 (/. 2869580
2520102 3.81-6 0.0 00
2520200 0 15019000, 1410020, 2459550, 00000000
2521101 250010000 252000000 0.0 0.006 0.006 0000
2522101 730000000 252000000 0.0 0.9044 0.90+4 0003
2521201  -.1334300 .1334300 0.0
2622201  .05329530 ,05329530 0.0

$ommm o ]---- --e ]-ron oo 1o wee 1--me e O 1----
« UPPER PLENUM BOTIOH VOLUNE

#ome monn ]---- =eee]emes oo 1---- =ee O 1--s =ee 1----
550000 "UPR 1, 80T BRANCH

2550001 2 0

2550161 0.2622585 ©.6312304 0.0 0.0 90.0 0.6312304
2550102 3.81-6 0.0 L

2550200 0 15017200, 1410020, 2459500, 00000000

2551101 250010000 255000000 0.0 0.006  0.006 0000
2562101 255010000 260000000 0.0 0.03 0.

2561201  -.0450137 -,0450137 0.0

2552201  .186978-4 .186979-4 (1).0

» UPPER PLENUM TOP VOLUME

pemee smse]emes sems]emes cocc]emee cova]eene cesc]eces cecc]enes
2600000  “UPR PL TOP" SNGLVOL

2600101 0.0 0.7747094 0.1914909 0.0 90.0 0.7747094
2600102 3 81-6 0.0 00

2600200 15013400, 1410020, 2459500, 00000000
aSa$¢St‘a&t‘t$a$t$a$¢$a$a‘isasﬂ$t$thst‘i‘tSa‘i‘t‘t‘asﬁ‘t‘a‘*‘tsa

+  BROKEN LOOP

4o —oee ]-men oo ]--- -ee- i ]---n =ee- 1--mn =ee- J---
« REACTOR VESSEL NOZZLE - BROKEN LOOP HOT 186 :
o e e o il G s
3000000 "RVN BLHL " BRANCH

3000001 2 0
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3000101 0.0 0.876303 0,0575410 0.0 0.0 0.0
3000102 4.0e-5 0.0 00
3000200 0 15018100, 1231960. 2459500, 00000000
3001101 252010000 300000000 0,067014 0.7385868 1.2300481 2002
3002101 300010000 305000000 0.063426 0.1005 0.1005 0000
3001201 '.057844(\ -.0578446 0.0
30() ()1 0611"9" -, 0611292 0.0
- - erove sosnlenes sessleses seselnee
’ H(lT LI(» PIPI T(i REPL(lOD A%l\'r B\’PASS '{'EE :
. ]-- -1-- T Gt (SRS (SRR B
J()'\OOOO "HLP RAB\ ™ BRANCH
3050001 1 0
3050101 0.0 0.698336 0.0442927 0.0 0.0
3050102 4.06-5 0.0 0
3050200 0 15018100, 1231980, 2459500, 00000000
3051101 30!)0]0000 310000000 0.063426 0.1005 0.1005 0000
30J1"01 (lb]1386 0611386 0 0
.- l afsece secs]ee
. BR()KLN L(IK)P HOT LF(: (‘ONTRA(,HUN
1 -a
310000() "BLHL (‘ONTR"
3100001 2 0
3100101 0.() 1.50013  0.06784€7 0.0 0.0 0.0
3100102 4.06-5 0.0 00
3100200 0 15018100, 1231950, 2459500, 00000000
3101101 380010000 310000000 0.0388  0.84 0.%4 0000
3102101 310010000 315000000 8,3647-3 0,553 1.0905 0000
3101201 ,10016000 10016000 0.0
Jl\) "’01 Q"LASS 3 .922485-3 0.0
e’ oy soulusod maswlos

* \'TEAH (‘ ENE RATOR AND F'UHP \IHULATIOR

wales g
31"!0(!() "%‘PHP SIH" PIPE
3150001 8
3150101 0.0
3150201  8.3647-3
3150202  1.12-2
3150203  0,105626
3150204 1.12-2
3150205  8.3647-3
3150301  0.919969
3150302  1,987956
3150303  0.849744
3150304  1.987956
3150305 1.371350
3150306  1.365029
3150307  1.674812
2150401 .75291-3 1
3150402  0,1721108 2
3150403  8,97552-2
3150404  0.1721108
3150405  1.82303-2
3150406  5.46687-2
3150407  1,82489-2
3150601  90.0
3150602  -30.0
3150603 90,0
3150701  0.679201
3150702  1.987956

OO ~JoX~IT T Jb-—aw\):,".@br;u-:bwr-;»—d’x}




3150703  0.457202 3
3150704  -0.457202 4
3150705  -1.987956 5
3150707  -1.3713%0 6
3150708  -0,520701 7

3150709 1.212851 8

3150801 4.0E-5 0.0 8

3150901 0.93596 0.93596 1

3150902 2.0 2.0 2

3150903 0.5 0.5 3

3150904 2.0 2.0 4

3150905 0.23025 0.23025 ¢

3150906 2.534 2,54 6

3150907  5.069 5069 7

3151001 00 8

3151101 0000 7

3151201 0 15015600, 1243880, 2459924, 00000000 0.0
3151202 0 15005700, 1237630, 2459924, 00000000 0.0
3151203 O 14996600, 1237670, 2459924, 00000000 0.0
3151204 0 14996600, 1237680, 2459924, 00000000 0.9
3151205 0 15005600, 1237680, 2459924, 00000000 0.0
3151206 0 15018100, 1237680, 2459924, 00000000 0.0
3151207 0 15025100, 1237680, 2459924, 00000000 0.0
3151208 0 15022500, 1237680, 2459924. 00000000 0.0
3151300 0

3151301 .910345-3 .910345-3 0.0 01

3151302  .487913-3 .487915-3 0.0 02

3151303  .411825-4 .411825-4 0.0 03

3151304  .289111-3 .289109-3 0.0 04

3151305 .133199-3 .133198-3 0.0 05

3151306 .106449-3 .106449-3 0.0 06

3151307  ,266103-4 .266103-4 0.0 07

feryn Sans frons wowe  pemp greee anay groes winn Jrere oume Joene
+ HOT LEG BREAK VALVE

ebsy. S fnnnn snwe o Sy Josks ansy joven sues e e
3170000  "HL BREAK " VALVE

3170101 315010000 800000000 8.3647-3 0.94883 0.94883 0100
3170102  0.93 0.84

3170201 0 . 00000000 , 00000000 0,0

3170300  TRPVLV

3170301 679

fece wnoe Jooee meee jrene were Jeens - cmeleces aoee Ireve wnew b
+ REACTOR VESSEL NOZ%LB - BROKll'IN Lour COLD LEG

grene cmns]ecce cesn]osne cace]onnn cecnn]enen seesleces csee 1-==-

3350000 "RVN BLCL " BRANCH

3350001 2 0

9350101 0.0 0.749305 0.047979 0.0 0.0 0.0
3350102 4.06-5 0.0 00

3350200 0 15028400, 1233660, 2459250, 00000000
3351101 740000000 335000000 0,064130 1.45594 0.812933 0002
3352101 335010000 340000000 0.063426 0.1005  0.1005 0000
3351201  .06071680 .06071680 0.0

3352201 .06138070 06138070 0.0

bommn oeee 1--- --e J---e -nee ]--e -mee 1o e 1--mr oo 1----
+ COLD LBGIPIPE T0 REIIFLWD RSS{ST BYPASS TEE . A

prmew sewe]emcs coci]onen cmsn]esne ceee ]o==e smee]eeme cmee]enne
3400000  "CLP-RABS T" BRANCH

3400001 1 0

3400101 0.0 0.698336 0.0443927 0.0 0.0 0.0
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3400102 4.06-5 0.0 00

3400200 0 15028400, 1233140, 2459250, 00000000
3401101 340020000 342000000 0,063426 0.1005  0,1005 0000
3401201 06137130 06137130 0.0

#osnn e ]--ne woe- Jorme oo 1--n eone 1-een e Joee wmee 1----
* BROKEN LOOP COLD LEG RABS T0 DTT

dove e ]-ser ees 1-oe oo ]--+e woe Joee oo 1--en een 1----
3420000  "BICL 2017 " BRANCH

3420001 1 0

34201"1 0.0 0.5715069 0.0362484 0.0 0.0 0.0
3420102 4.06-5 0.0 00

3420200 0 15028400, 1232540, 2459250, 00000000
3421101 342000000 370000000 0,0388 0,84 0.84 0000
3421201 .10030000 , 10030000 0.0

e ]--ve e 1-een - Joee weee Joee mee Jone weee 1----
+ BROKEN LO0P COLD LEG DT 10 BRGAK PLANE 1 ,
3440000  "BLCL 2BRK " BRANCH

3440001 1 0

3440101 0.0 0.9286231 0.0310679 0.0 0.0 0.0
3440102  4.06-5 0.0 00

3440200 0 15028400, 1232300, 2459250, 00000000
3441101 342010000 344000000 0.0540157 6. 545 14.06 0000
3441201 ,759199-5 ,759199-5 0.0

pooee oeee e e Fomse mene e 1-en weee 1----
* COLD LEG BREAK VALVE
3470000 "CL BREAK " VAL,

3470101 344010000 805000000 8.3647-3 0,415 0.415 0100
3470102 0,93 0.84
3470201 0 0006000 . 20000000 0,0

$rme moe J-ee wee J-e- =oee Jevwe wees Joeee ees J-ene -ees 1----
¢ REFLOOD ASSIST BYPASS PIPING - COLD LEG SIDE
*

5838

g
=
o2
Recosso
Nwopowuwuumuwwwm

bhg
o
o

3700601
3700602
3700701
3700702
3700801
3700901
3700902
3701001
3701101
3701201
3701202

cosooo
SBTOR®
(&)

ocoogg. <
B8
02 - G

15026000, 1232040, 2459300, 00000000 0.0
15023600, 1231420, 2459300, 00000000 0.0
g%{% 15023600, 1231430, 2459300. 00000000 0.0

3701301 10029000 . 10029000 0.0 01
- 108 -
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03



'{7013(1"

1002700()

100270((] 0.0
l - 1,,_-

02

1_-._ ._--l,--- -

. RLFLO()D AQQIQT BYPAS‘\ \ALVF\

3“'»000(»
3750101
375()”01

. Rl F LUOD

380(’000
3800001
3800101
3800102
3800201
3500301
3800401
3800402
3800403
3800601
3800602
3800603
3800701
3800702
3800703
3800801
3800901
3800902
3801001
3801101
3801201
3801202
3801203
3801300
3801301
3801302

e .

"R'\B\ \’ALVQ"
370010000 350000000 0.0
(D . 05011390

o

s«qu PAPASS PIPING -
-1-- “1----
"RABS W L "

3

0,0776 1
00, 038¢ K
0.0388%8 2
0.0 3
0.0915 )|
0,048 ¢
0,0489 3
0.0 1
=90.0 Y,
0.0 3
0.0 1
-0.64 2
0.0 K!
4.0-5 {
0.84 0,
0.28 (
00

0000

0 lfv(\lM(K).
0 15(
0 15018100,

U

. 10020000 100

10018000

10018000 0,0

1-__" . -1_.n. PR

SNGLJUN
0.90+4
05011390 0.0
-,,1,_-, - --1

H(n Ll(x cIDF
" e 5
PIPE

N\
84
8

1231620,
1231730,
1231820,

20000 0.0

115700, 2459400,

2459400,

0]
02

2459400,

0.90+4

00000000 0.0
00000000 0,0
00000000 0.0

' T B U U O O 2 R O U O O U R O TR U R SR SR IR ER ER TR IR SR LR ER IR AR B

*
»
*

4000000
4000001
4000101
4000102
4000200
4001101
4002101
4001201
4002201

»

40‘)00(!(»
4050001
4050101
4050201

PRESSURIZER

" . 1 . ..1
+ SURGE LINE PCS SIDE
e ]

'\R(u LN PCS"

U

1.44561-3 2.
2.3622-5 0,
0 15012400,

=3

.l - N, P——.
BRANCH

30 0.0
0 00
1418060,

0.0

107000000 400000000 1.44561-3 3.9

400010000 405000000 l.fo)ﬁl' J

0607909
0608265
1- 1-

. lkf\\l'l\ldk SURGE LINE

3 o o

'KR‘ LN hi\"

] 4561-3 ¢
1.44561-3 1

2.85
K)U"(}UQ
0608265 1.0

Rrinen 2

1

]=-

PIPE

2459400,

90.0 0.54
00000000

3.9 0002
2.85 1000




4050301
4050401
4050601
4050701 d
4050801 2.
4050901 2.%
4051001 00
405 11L 1 |

4051201 0 15010800, 1427980, 2459500. 00000000 0.0
4051303 0 15010100, 1444040, 2459500. 00000000 0.0
4051300 0
4051301 -, 0608633 -..0608633 1.0 (ln
it Yonndadl l . -_--1_--. enne l avae
‘ pnzssua dm cum,a LINE
4100000 "SRG LINE SNGLJUN
4100101 405010000 415000000 1,44561-3 0.42 1.00
4100201 - 0608789 -.0608789 0.0

* PRFQ.SL'R ZEt\ VFSSEL

- S -.,-_1__-- -
41500(’(‘ "PZ.R VESSEL" PIPF
4150001 6
4150101 0.0
4150102  0.5653
4150103 0.0
4150201 0.0
41503C"  0,1815
4150302  0.1524
4150303  0.3967
4150304  0,5289
4150305  0,3967
4150306 0.1943
4150401 0,0684
4150402  0.0838
4150403 0.0
4150404 0,0732
4150501 0.0
4150601 90.0
4150801 4.0E-5
4151001
4151101 0000

4151201 0 15009100, 1586220, 2459600, 00000000 0.0
4151202 0O 15008000, 1586220, 2459600, 00000000 0.0
4151203 0 15006300, 1586220, 2459600, 00000000 0.0
4151204 © 15003800, 1586220, 2460000, 03846070 0.0
4151205 0O 15002300, 1586220. 2466560, 1.0000000 0.0

4151206 0 15002000, 1586220, 2468160, 1.0000000 0.0
4151300 0
01

4151301 233403 - u334() 3 0.0
4151302 -,15968-3 -,15968-3 0.0 02
4151303 19217-3 , 36250000 0.0 03
0.0
0.0

oo oo

DI =N WIS =TI

TN OO
o

4151304  -.4272500 -,48004-4 04
41J13()r . .u3ub3 4 udqu 4 05
ng=e ng e rlvees sees]ecne ceeal.
* PRF&QURIZER VEQQEL T0 "’()P HAT
o i sem]eeme coccleces cone]onen ...
417000(' "vSSL TPHAT" SNGLJUN
4170101 415010000 420000000 0.0 0.0 0.0 0000

. 43N =




4170201 0O -,21090-4 -.21090-4 0.0

¢ PRESSURIZER TOP WAT D RELLEF CONNBCTION ; 1
e e D i L I L e G
4200000 "PZR TOPHAT" PIPE

4200001 2

4200101 0.0 2
4200201 0.0 1
4200301  0.1104915 2
4200401  0.0139870 2
4200601  90.0 2
4200801 4.E-5 0.346066 2

4201001 00 2
4201101 0000 1
4201201 0 15001900, 1509900, 2482590. 1.0000000 0.0
gg}% 8 15001800, 1509900, 2484800, 1.0000000 0.0

114424 -
4*3*3'3'8*S*3*‘*8'3"t34-‘*34‘3‘“3‘&844*3“4‘3*3*3*3*3‘3!

+  STEAM GENERATOR SECONDARY SIDF

*

+ PRIMARY SEPARATOR
5000000  "SEPARATOR " SEPARATR
5000001 3 0

5000101 0.0 0.4445 0.2425 0.0 90.0 0.4445
5000102 4.E-5  0.2840 00
5000200 0 5828810,0 1145280, 2580000, 49664000

5001101 500010000 520006000 0,087745 0.0 0.0 0100
5002101 500000000 505000000 0,087745 0.0 0.0 0100
5003101 515010000 500000000 0.29187 (.4 0.4 0100
5001201 30829000 1.0170000 0.0

5002201  1,1801000 17265000 0.0

5003201  2.4900000 2.4900000 0.0

neee sens Qs . e Jrvee oy grvie wape e e e By ' i
’ QEPARATOR BYPASS

Weoes soneliser vensloncs cesslecns wsfoves nesalonpé: Seva)ai
5030000  “SEPFYPASS " BRANCH

5030001 2 0

5030101 0.0 G444 0,484 0.0 90.0 0.4445
5030102 4.E-5 0.3678 00

5030200 0 5827350.0 1150000, 2591270, 99988000
5031101 505000000 503000000 0,98627 0.0 0.0 0100
532101 503010000 520000000 0,98627 0.8 0.0 0100
5031201  -1,265400 ,17607000 0.0

5032201 -.3871600 .075600&1 0.0

. sapmm OUTUET RBGION

5050000 "LWR SEPAR " “BRANCH

5050001 1 0

5050101 0.0 1.2131 14850 0.0 9.0 -1.2131
5050102 4.E-5 19048 0

5050200 0 5830080.0 1236530, 2580000, 02870570

5051101 505010000 508000000 0.0 0.0 0.0 0100
5051201 164364000 12 022800 (1) .0 .
cosn anme]leses scss]leses vemclonne sevalonees coss l ........ 1----



« FEED INLET VOLUME l
508()000 "UPR DWNCMR™
5080001 1 0
5080101 0.0 0, 6086 0.22107
5080102 4.E-5 0.163697 o0
9080200 0
5081101 508010000 510000000 0.0
5081201 66587000 b(w&?(l(l( 0.0

2 Cet D O e Sl
* WH GENERMOR D(NN(,OHER
#- e St o Lt RS TS CETEE
5100000 "DNNC HR " ANNULUS
5100061 3
0101 0,232
wa201 0.0
5100301  0,609%6
5100401 0.0
5100601 -90.0
5100701  -0.6096
5100801 4.E-5
5100901 0.0
5101001 v
5101101 0000
5101201 0
5101202 0
5101203 0
5101300 0
5101301
11('13(]’

BRANCH

—_

cewocwwuwmu
—

66594000 66594000 0.0
bﬁb(l’(l()(l (166(1800() ).0
«]~e -] o
* IUN(TION D\NN("')HER T(l H()HFR
* e Ll w]=eme cene].
)130000 "DN(HR BIR A
5130101 510010000 515000000 0.0
113()"('1 0 (\(\()(Wl(l(&

o 1 1
* QTF.AH (nLNFRAT()R B()ILFR
. -1- ~]-- -=]
)l’b(l()(l() "9()1 LE R " P1PF
5150001
5150101 (\ 2776
5150102 0.3(:294
5150201 0.0
5150301 1.8288
5150302 1.2131
5150401 0.0
5150601 60.0
9150602 M0
5150701
5150702 A
5150801 Bt 0234
5150802 B+t . 5962
5150901 ] 05
5151001 '
5151101
H15); ’Ul
515120
5151203

lA_-, R Pap—

5835210,0 1145280,

0839240.0 1145550,
5844480.0 1145820,
9849120.0 1146090,

SNGLJUN

»qmm u )

)\4 ’7()“ 0 1274¢ »h«'
H838650.0 13.'.11"“'.

_.--lk_*. -

0.0 =90.0

2586000, . 00000000
0.0 0.0

-0.6096

0100

.A].,,. ....k_l p— -..,l--..
..l.,.. ‘..-l-..i_ “nen

1_..-,

2580000,
2580000,
:,,:_38['\:\1\’_

00000000 0.0

00000000 0.0

00000000 0,0

01

02

_.‘1_.,,.
0100

1 - _,..]. "o

2980000,
2580000,
2580000,

01975860 0.0
05552290 0.0
.08907110 0.0




5151204 O 5834160.0 1360130, 2580000, 11715000 0.0
gig% g 5829740.0 1414230, 2580000, 15606000 0.0

4
5151301 83850000 1.1089000 0.0 01
5151302  1.3147000 1.8082000 0.0
5151303  1.7463000 ?.46i4000 0.0 03
5151304  2.1057000 2.4324000 0.0 04

MW!NWWM

5200000 “LWR STM DM" BRANCH
5200001 1 0
5200101 0.0 0.4695% 0.708312 0.0 9.0 0.4695}

5200102 4 E-5 1,383 00
5200200 5827210.0 1150000, 2591540. W
5201101 saoomooo 525000000 0.0 0.0 0000

5201201  -.0806823 ,41903000 0.0

+ UPPER PORTION OF STEAM DOME

5250000 "UPR STH DM" BRANCH
5250001 1 0

5250101 0.0 0.4695 0.705312 0.0 9.0 0. 46956
5250102 4.E-5 1,383 00

5250200 0 5827070.0 1150000, 2591710. 99990000

5251101 525010000 530000000 0.0 0.8 0.8 0100
5251201  13.328000 13,578000 0.0

+ STEAM PII;E FROM GB'{ERITOR ™0 CORTROI V?LVE . i
oo therlecvs wiuleaue e - dese eatulsens wosunmss senelui
5300000  “STEAM PIPE" SNGLVOL

5300101  0.04635 25 0‘74 0 0 0.0 0.0 0.0
6300102 4.E-5

5300200 (l) ?8191% 0 %;48038 %591620 %0000000 A

Senen sonr]uvas snsiluncs sensunse seniirens susaloces necefesss
+ STEAM FLOW CONTROL VALVE

nosa wwns o e dzwes sene ' el Jrots mnes Jroee waue Jonee
5400000 “CV-P4-10 " VALVE

5400101 530010000 541000000 0,0047772 0.0 0.0 1100
5100201 0 13.593000 13.593000 0.0

5400300  MTRVIV

5400301 687 638 0.05 0.44405 540

20254000 NORMAREA

20254001 0.0 0.0
20254002 9.25-4  9.25-4
20254003 1.0 1.0

drmee meme]iren ceme]eses ames]eces ene] e ceee 1o meee 1----
+ PIPE DOWSTREAN OF STEAN CONTROL VALVE, : 1
5410000 "COND INLET" BRANCH

5410001 1 0

5410101 0.06557 54.44 0.0 0.0 0.0 0.0
5410102 4.E-5 0.0 00

5410200 0 2072970.0 914598,  2' 98620. 86686000
5411101 541010000 542000000 0.0 0.0 0.0 0100
5411201  13.013000 25.588000 0.0

#onme e 1--me -ee- J-ee =ene 1oomn -ene 1--es -eee 1-oen -oee 1----
+ AIR COOLED CONDENSER
e e e 1--me e 1-eee -ee- 1-mmn e 1----

28



420000  "CONDENSER " TMDPVOL
9420101 0.21677 17.67 0.0 0.0
5420102 4.E-5 0.02
5420200 2
‘»4”0 ’m 0.0 2 (M[ (» .
-]- 1 o SO
&IHI‘LIFIFD FEFD Q\\‘HH
~1-- s
FL!.D mm(,r, TM
56500()0 "FEED TANK "
9650101 29.81 3.048 0.0
9650102 4.E-5 0.0 00
9650200 3 502
56’»0“01 0.0 2.15323E6 477.6
e wu _---]_. - - ,l -_-1--_- D ] ales Sed
* FLH) WATER
.- _h.] ]- _.--l_,-. ey
'»660([)0 "H:Ln " TADPJUN
9660101 565000000 508000000 0.05
660200 1 689
5660201 -100.0 18,788 0.0 0.0 -5
9660202 0.0 15,788 0.0 0.0 *L.2-5

Q » ‘ » .

9660203 0.5 10.0 0.0 0.0 «L2-§
95660204 1.0 2.5 0.0 0.0 i Ak
5660205 1.9 1.00 0.0 0.0 *L2-5
9660206 2 0 0.25 0.0 0.0 «L.2-5
5660207 J.r) 0. (Ki 0.0 0.0 *L2-5

I O T Y T T $230824s 3*3*3'5'3 AL I T SR T 30
ECC SYSTEM

X - waleere seec]encs cnce]ecne cnne]eces el
F ( (Hl’(l\ VAL\’l
" ] 1 e .l], _..,1,;4. pnpe, T
b\K'OO(K’ "F(( lHKVH" VALV[
6000101 605010000 185000000 5.9896-3 0.935 0,935
6000201 0 L00000000 , 00000000 0.0
6000300  TRPVLV
6(“5301 681
* . o J==== secn]eree come]enen crnc]ecen oo
* },((R H'ADFR TO P(\
-] it GO CEE— P
(V()’)(l)()() "l‘(‘(\ HQM)R' SNGLVOL
6050101  5.9896-3 5.0148 0.0 0.0 90.0
6050102 4.0-5 0.0 00
6“')()”‘]() 0 4.5E+6 172410, 2459920, (KKKKXKK
s sleee meeclicen meee]ecne cmec]eser cecelecns cea
* M(Uﬂl LATUR VALVF
*- -1-- ) R G R, PR wmme] e ceen]eee-
()1([)00() "A (UH Vl\ 4 VALVE
6100101 615010000 605000000 5.9896-3 6.278
6100201 0 -,4902-15 "Q 206-11 0.0
6100300  TRPVLY
6100301 682
*e YRR T 1 - ] 5 41.._‘ -.,.],,,>. cnes jasee =
+ ACC UHULATUR P]P!
. - l l ..,Al‘..“ ,,-.l;A.. Soes jonss Beee
()15(“'(’ "A(( P“‘l: " SNGLVOL

»




6150101 0.0 25.997165 0.4074774 0.0 0.0 0.0
6150102 4.0-5 0.0 4]
6 ')(l ’(K' 0 4. 5E+6 112409, 24599?.0 (\0000000
l ._l,.-. .---]..-,_ ,_,-1_.-, ——-
* A((llHl LATUR VL\SEL
fevee snen]lecen sncr]lecnr sese]enes cose]enee
*6200000 "A('.(lUHl;LI.TR" ACCUM
«6200101 0.0 1.8103 2. 3422 0.0
«6200102 4.0-5 0.0 01
«6200200 4.223+6 305,38
+6201101 615000000 8,2132-3 13.3 13.3 0
»6202200 0.0 l (562 2.4509 1.6927 0.04445 0000
poees cose]enes cone - -
» BWST LPIQ
T -
6250000 'Bu’\‘l LPIS ¥ )
6250101 720.44 5.0 0.0 0.0
6250102 4.0E-5 0.0 00
6250200 3
J’xO (ll 0.0 1. (HS 300.0
*- -1- o S e]=eoe cnve]e-
* LOH PRFSSURL thE(‘TION QWX‘EH ;
hresn sewslusns sseslenane scns]es
6300000 “LPIS » THDPJUh
6300101 625000000 605000000 5,9896-3
6300200 1 654 p 605010000
6300201 1.0 0.0 0.0 0.0
6300202 0.0 0.0 0.0 0.0
6300203 8.483+4 7.045 0.0 0.0
6300204 4.29745 6.091 0.0 0.0
6300205 L7455 5,045 0.0 0.0
6300206 448* 5 4.313 0.0 0.0
J19+46 3.4M4 0.0 0.0
8646 3.173 0.0 0.0
L257+6 2.673 0.0 0.0
32646  2.159 0.0 0.0
39546 1,536 0.0 0.0
464+6 0,7182 0.0 0.0
117*6 0.0 0.0 0.0
. ....l.ﬂ-. _--_].._-._. ,A_.l-‘__. -_-_l---_ -;--1--,-

J

N -
B

6300207
6300208
6300209
6300210
6300211
6300212
() S(Kl lJ

. W\"X Hll\
" hes gy njesne cnselenne ssosliene sansjeses wenslsene
635( KV)U "Pkcf Hl l\ " TMDPVOL

6350101 20.44 2.0 0.0 0.0 9.0

6350102 4.0E-5 0.0 00

6350200 3

6350¢ Ul 0.0 1,045 300.0

hoves slvnes souejonss sneviesns

. H (nH Pkﬂ\lkl INJECTION \\QTEM

.- S L | R p———. |

MW('U(' "HP1S ,: T™DP Jllh

6400101 635000000 185000600 5.9896-3
6400200 1 682 l' 185010000

M(Kll’.{\. 1.0 0.4 0.0 0.0

6400202 0.0 . 75687272 0.0 0.0

64002 I3 7.72514+6 75687272 0.0 0.0

6400204 8,3597+6 .31¢ ﬁ(\uSl 0.0 0.0

6400205 17.2436+6 ,31536281 0.0 0.0

SRR R IR URER TR I U0 T U 0 50 TS0 T 00 U5 70 U O 2 SR SR SR R SR SR S TR TE TS I3 2




*  CONTAINMENT

*

+ CONTAINMENT BROKEN LOOP HOT LEG
8000000  “CONT SLAL THDPVOL

8000101 0.0 1.0 0.1 0.0 0.0 0.0
8000102 0.0 0.0 00

8000200 2

8000201 0.0 1,045 1.0

#oeme ceme]ecee ceei]emee ceco]emes seec]eses come]eess semaeees
* CONTAINMENT BROKEN LOOP COLD LEG

#oeee mmmcleces cacelenes cmee]emee mene]esee cocc]enes come]eene

8050000 "“CONT BLCL " TMDPVOL

8050101 0.0 1.0 0.1 0.0 0.0 0.0
8050102 0.0 0.0 00

8050200 2

8050201 0.0 1.045 1.0
t‘t‘*‘ﬂ‘t‘t‘t‘*‘t‘Isu‘t‘t‘a‘tsist‘ﬁst’t‘t‘i‘t‘ﬂ‘i‘i‘l‘.‘t‘t‘ﬂ"‘t
*  REACTOR VESSEL HEAT STRUCTURES

*

#omee won e 1= wee 1--ee wene 1--me ne 1-ees weee 1----
* ACTIVE CORE

» STATION 116.91 10 182.94

+ PRRIPHERAL FUEL WOUES

10011000 12 10 2 1 0.0 35 1 8

10011001  7.869E+6
10011011 1.0E-6 %.0!2-6 0.0 0.0 12

10011100 0

10011101 § 4.65564-3

10011102 1 4.75106-3

10011103 3 5. 36806-3

1001320, 1 5

10011202 -2 6

10011203 -3 9

10011301 1.0 5

10011302 0.0 9

10011401  560.0 10

10011501 © 0 G 1 183.113 12
10011601 230010000 10000 1 1 163.113 12
10011701 900 0.0416629 0.0 0.0 1 » SGTR 36MW
10011702 900 0.0778047 0.0 0.0 2 » SGTR 36Mw
10011703 900 0,0912202 0.0 0.0 3 » SGTR SoMw
10011704 900 0.0948738 0.0 0.0 4 » SGTR 36Mw
10011705 900 0.0980981 0.0 0.0 5 » SGTR 36MW
10011706 900 0.0977318 0.0 0.0 6 » SGTR 36MW
10011707 900 0.0861681 0.0 0.0 7 » SGTR 36MW
10011708 900 0.066285 0.0 0.0 8 » SGTR 36MW
10011709 900 0.0565472 0.0 0.0 9 » SGTR 36MW
10011710 900 0.0386339 0.0 0.0 10  SGTR 36MW
10011711 § w0 0.0146376 0.0 0.0 11 » SGTR 36MW
10011712 9w 0.0099343 0.0 0.0 12 » SGTR 36MW
10011901 (l) (]).013633 9.01504 16764 12

* CENTER FUEL MODULE

- 26 -



10021000 12 10 2 0.0 555 1 8
10021001 7.

10021011 1.0 2.0e-6 0.0

10021100 ]

10021101 4.65564-3

10021102 4.75106-3

10021103 .

10021201
10021202 -
10021203
10021301
10021302
10021401
10021501
10021601
10021701
10021702
10021703
10021704 §
10021705
10021706 900
10021707 800
10021708 900
10021709 900 -2 0.0
10021710 900 1.08422-2 0.0
10021711 900 0. r)ng-z 0.0 11 » SGTR 36MW
10021712 900 0.3504-2 0.0 12 » SGTR 36M¥
10021901 0 0.013633 0.01504 1. 6764 12
sfafaladadadatatatatatafntntntatotatotntrdalntndndnfndntndndntnss

.

>

i3

D0 DB LIS B3

s 52 5 % % % % % % -

-l DoOOTONO DN

33
=
3

0
1
0
0
0
0.
0.
0
0
0
0
0

10*%‘"136%

CCO’:OOOOOOOO

STEAM GENERATOR HEAT STRUCTURES

colrace sossoves asuslunes cessloces arnsieses sensleses
TURIN(!

Pl o . vone snvslesss sneslonee socrfusse snsafoene

lﬂ(’f)()('()() 8 2 0. 005]0‘)4

10060100

160101 . 006348984

10060201

10060301 0.0

10060405 560.0

10060501 115010000 10000

10060502 115040000 10000

10060503 115060000 10000

10060601 515010000 10000 1124.71

10060602 515040000 0 849,063

1 1124.71
1
1
1
10060603 515040000 0 1 849,063
1
0
0
0

849.063
1124.71

10060604 515030000 -10000 1124.71
10060701 0 0 ) 8
10060801 0 0 0 8
10060901 0 0 0 8
afafafafafafafofafedafatalafafatabalafuabatatabndabndadatatasotess

*

HEAT STRUCTURE THERMAL PROPERTY DATA

*

20100100 TL/FCIN 1 1 . 102
20100200 TBL/FCTN 3 1 * GAP




20100300 TBL/FCTN 1
20100400 TBL/FCTN 1
20100500 C-STEEL
20100600 '{BL/FCTN %
it T LT T s, S ——
« W02 - 'l'll%lﬂ\L CMD?CTIVITY
Ly I T T L [ e ——
20100101 2.731562 8.4
20100102 4.1667E2 6.46
20100103 5.3315E2 5.782385
20100107 6.99817E2 4.633177
20100105 8.66483E2 3.880307
20100106 1.03315E3 3.357625
20100107 1.08871E3 3.155129
20100108 1,
20100109 1,
20100110 1.
20100111 1,
20100112 i
1.
2.
2.
2.

25
NNE
#

S

713792
. 521680
.448990
. 391875
. 289762

20100113
20100114
0100115
20100116 1
20100117
20100118 3.08871E3 2.99417]

Boshe | sank Jrane Bone greve seny deeme sese Aree sune A Sums Jumen
* V02 - VOI{UPETRIC llgAT CAPACI'{‘Y 1 : .
301(!)151 2. T3150E2 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 1,97315E3 3. 792588E6

20100158  2,17315E3 4.228518E6

20100159 2,37315E3 4.882412E6

20100160 2.67315E3 6.015829E6

20100161 2.77315E3 6. 3209806

20100162 2.87315E3 6.582538E6

20100163 2.97315E3 6.713317E6

20100164  3.11315E3 6.800503E6

20100165 g .69982E3 ? 800503361 . X A

* HELIUM(GAP) - THERMAL CONDUCTIVITY

#eees sear]ecre sese]eons cosclemee cevelecs:  dlemee cees drmer
201(1)201 HELIUM  1.00

Sane  waye grewe anee o wunn grees emee Jooes wnue Jomns seed :
* HELIUM(GAP) - VOLUMETRIC HEAT CAPACITY

gomee semolescs cemsleses sosc]ecss sesn]eese cnse]eces meme]eene
20100251 273.15 5.4

20100252 5000.0 5.4

fohde. whws Jovine waws groee dues groee weuy ' Sy gruve wnae Irnes
, ZIRCALOYld NERNI\L C(NDUCT{HTY A FROM IIMTPRU i
fomnn anrelinsn sueslesne serslosnh shvelocns sereluabs cnuelnias
20100301  300.0  12.68

20100301 380.4 13.6

20100302  469.3 14.6

20100303  577.6 15.8

i

:
-
:

sz
:
N
23
3
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20100304 68v.9
20100305 774.8
20100306 872.0
20100307 973.2
20100308 1073.2
20100309 1123.2
20100310 1152.3
20100311 1232.2
20100312 1331.2
20100313 1404.2
20100314 1576.2
20100315 1625.2
20100316 1755.2
20160317 2273. 2
prmmn mmmn]emnn wmme]ems see]esmn mece]eces seceleses cmes]eees
* ZIR(,ALO\ 4 . VOLUHETRlC HEAT CAPACIT\ FROM MATPRO

lcinaiih 1 o : 1 o coselesse susaleven
20100351 ‘ !

20100352

20100355 .

20100354 . 2. 45686

20100355 : 3. 288E6

20100356 : 3.865E6

20100357 ‘ 4.028E6

20100358 ' 4.709E6

20100359 . 5. 345E6

20100360 3. 5.044E6

20100361 1213, 4.054E6

20100362 ‘ 3.072E6

20100363 ‘ 2. 33286

A )100364 . 2.332E6

e - 41,__- _,_-1-_ -

* §- &TEFL . THFRHAL CONDUCTIVITY

PO 1 saliies »onblisnon &

20100401 273, 1‘

20100402 lqu 82

B L it (D, (RSP SRS Lo

« §- QTE'L V()LUHFTR!(‘ HE.AT CAPM‘ ITY

*= . sslovee susslvass sensjsses wessinses

’01()0451 uld.l‘ :

20100452 366.5

20100453 477.59 4. 190F6

20100454 588.59  4.336E6

20100455 699.82  4.504E6

20100456 810,93  4.639E6

20100457 922.04  4.773E6

20100458 1144.26 5.076E6

20100459 1366.5  5.376E6

2M00460 1477 59 5. 546E6

" PR ——— l .-1.4_.. ___‘l,-_. -

*+ INCONEL 60(' . THERHM CONDUCTIVITY
--.-1_.__ _.,-_l- o -

"()10(\(\”1 ‘ 13.85

20100602 477.6 15.92

20100603 588.7 18.17

20100604 7000 20.42

20100605 810.9 22.50

20100606 922.0 24.92

20100607 1033.2  26.83

00 0D bt bk ok
L G2 b D 00 =3

o

0 02 v 09 &
OFQ*JOZQO"——"(\J&PJG}wbw

o
O i




“flltl(iwb- 1144.3

24 ﬂnm’ 1477.6

et Ehae -] ] e B

* 1\‘\"\}1 Hix ILUMETRIC HEAT CAPA
. - J 1
20100651 iw

"'v\'i’)k’v‘.'.‘ -11 {

20100653 585

20100654 700

20100656 81!

20100657 922.0

,,,,‘.'”,', 10

20100659 14

#Sadedods 3-3.5'5 g &,\w.,.,.; §e50808abagntntadoadadatingagnsass

’

A
."

’ CONTROL VARIABLES
oo 1 ]
+ (01-006 LEVEL CALCI
STEAM GENERATOF |
¢ 100 SGLVI ‘ ‘ 0.0
20200101 0.0 VOIDF 503010000
2050010 131 0] 505010000
20500103 6096 VOIDF 508010000
20500104 H09¢ Vol 510010000
2050010 (). 609 )] 510020000
20500106 0. K09 ‘ 510030000
* (02 PRESSURIZER LEVEI
20500200 PZRLVI UM ] .( 0.0
20500201 0.0 1815 VOIDE 415010000
20500202 1524 1) 415020000
20500203 3967 VOIDF 415030000
20500204 89 V0l 415040000
050020° 415050000
20500206 194: VOII 415060000
20500207 102 ‘. 420010000
20500208 1029 ‘ 420020000
003 REACTOR VESSEL LEVEI
000300 RVLVI M 1. 0.0
20500301 0.0 18 VOIDF 260010000
2050030 24333  VOIDF 255010000
20500303 1285337 VOIDE 250010000
0500304 4933248 VOIDF 245010000
V0030 133248 VOIDI 240010000
0500308 4234231 VOID 230060000
0500307 "34034 VOIDE 230050000
20500308 "34034 VOIDI 230040000
20500309 "94034 VOIDE 230030000
1500310 14034 VOIDI 230020000
1500311 28765 V01D "‘sml(mo
2050 64792 VO1D
20500313 133183 "Il ly'lmul
20500314 (41720 ' J1D§ 2200610000
+ 004 ACCUMULATOR 1
» 20500400  ACCMLVI INTEGRAI b.3480-3 2.0447
«20500401 VELF) 2001000
* (07 REACTOR VESSEL DOWNCOME. LEVEL INTACT SIDE

05000700 RVDCLVLIN M 1. 0.0




20500701 0.0 0.3302040 VOIDF 700010000

20500702 (.3951272 VOIDF 702010000
20500703 1.5200561 VOIDF 704010000
20500704 1.2616333 VOIDF 706010000
20500705 1.0792591 VOIDF 708010000
20500706 0.3533183 VOIDF 215010000
2050070 0.3741720 VOIDF 220010000

» 008 REACTOR VESSEL DOWNCOMER LEVEL BROKEN SIDE
20500800 RVDCLVLBK SUM 1.0 0.0 i
20500801 0.0 0,3302040 VOIDF 710010000

20500802 0.3951272 VOIDF 712010000

20500803 1.52005]1 VOIDF 714010000

20500804 1.2616333 VOIDF 716010000

20500805 1.0792591 VOIDF 718010000

20500806 0.3533183 VOIDF 215010000

200807 05741720 VOIDP ___ 20010000 !

* ....................................................
061072, PRINARY SYSTEN MASS CALCULATOR

+ 061 INTACT LOOP HOT LEG MASS
20506100 ILHLMASS SUM 1.0 0.0 1
20506101 0.0 0.102752 RHO 100010000

20506102 7.57291-2 RHO 105010000
20506103 6.43178-2 RHO 110010000
20506104 7.96973-2 RHO 112010000
20506105 5.79614-2 RHO 112020000

» 062 STuAM GENERATOR PRIMAPY MASS
20506200 SGPRIMASS SUM 1.0 0.0 1
20506201 0.0 0,335320 RHO 114010000

20506202 0.13635 RHO 115010000
20506203 9,21538-2 RHO 115020000
20506204 9,21538-2 RHO 115030000
20506205 6.99783-2 RHO 115040000
20506206 6.99783-2 RHO 115050000
20506207 9,21538-2 RHO 115060000
20506208 9,21538-2 RHO 115070000
20506209 0.13635 RHO 115082000
20506210 0.335320 RHO 116010000
+ 063 PUMP SUCTION PIPING MASS

20506300 PMPSUMASS SUM 1.0 0.0 1
20506301 0.0 4.45625-2 RHO 118010000
20506302 4.45137-2 RHO 118020000
20506303 3.54278-2 RHO 118030000
20506304 4.87901-2 RHO 120010000
20506305 6.40548-2 RHO 125010000
20506306 1.77444-2 RHO 130010000
20565307 6.40548-2 RHO 155010000
20506308 1.77444-2 RHO 160010000

« 064 INTACT LOOP COLD LEG MASS
20506400 ILCLMASS SUM 1.0 0.0 1
20506401 0.0 9.91000-2 RHO 135010000

20506402 1.83849-2 RHO 140010000
20506403 6.33861-2 RHO 145010000
20506404 3.16011-2 RHO 150010000
20506405 9.91000-2 RHO 165010090
20506406 1.92958-2 RHO 170010000
20506407 3.54280-2 RHO 175010000
20506408 3.88950-2 RHO 175020600
20506409 7.30598-2 RHO 180010000

= 181 ~



20506501 0.0 0.0432082 RHO
20506502 0.0578606 RHO
20506503 0.1581866 RHO
20506504 0.1217000 RHO
20506505 0.0986806 RHO
20506506 0.0432082 RHO
20506507 0.0578606 RHO
20506505 0.1581866 RHO
20506509 0,1217000 RHO
20506510 0.0986806 RHO
20506511 0.24520 RHO
20506512 0,29656  RHO
* 067 CORE/UPPER PLENUM MASS

20506700 CRUPMASS  SUM 1.0
20506701 0.0 0.12094  RHO
20506702 0,0683340 RHO
20506703 0.0478582 RHO
20506704 0.0483329 RHO
20506705 0.0479138 RHO
20506706 0.0479052 RHO
20506707 0.0750459 RKO
20506708 0.0091280 RHO
20506709 0.0072325 RHO
20506710 0.0088095 RHO
20506711 0.1195494 RHO
20506712 0.1280806 RHO
20506713 0.1436936 RHO
20506714 0.1154214 RHO
20506715 0.083595 RHO
20506716 0.310967 RHO

+ 068 BROKEN LOOP HOT LEG MASS

20506800 BLHLMASS SUM 1.0
20506801 0.0 5.75410-2 RH

20506802 4.42927-2 RHO
20506803 6.78467-2 RHO
20506804 7.75291-3 RHO
20506805 1.72111-1 RHO
20506806 8.97662-2 RHO
20506807 8.97552-2 RHO
20506808 1,72111-1 RKO
20506809 1.82303-2 RHO
20506810 5.46687-2 RHO
20506811 1.82489-2 RHO
20506812 9.15000-2 RHO
20506813 4.80000-2 RHO
20506814 4.89000-2 RHO
+ 069 BROKEN LOOP COLD LEG MASS

20506900 BLCLMASS SUM 1.0
20506901 0.0 4.79790-2 RHO
20506902 4.43927-2 RHO
20506903 3.62484-2 RHO
20506904 3.10675-2 RHO
20506907 2.79000-2 RHO
20506908 7.00000-2 RHO
20506909 1.16500-1 RHO

* 070 PRESSURIZER MASS

185010000

0.0 1



20507000 PZRMASS  SUM 1.0 0.0 1
20507001 0.0 3.33500-3 RHO 400010000
20507002 3.33500-3 RHO 405010000
20507003 3.33500-3 RHO 405020000
20507004 6.84000-2 RHO 15010000
20507005 8.38000-2 RHO 415020000
20507006 2.24255-1 RHO 415030000
20507007 2.98987-1 RHO 415040000
20507008 2.24255-1 RHO 415050000
20507009 7.32000-2 RHO 415060000
20507010 1.42000-2 RHO 420010000
20507011 1.42000-2 RHO 420020000
20507012 2.12609-3 RHO 430010000
« (71 REACTOR VESSEL TOTAL MASS

20507100 RVMASS  SUM 1.0 0.0
20507101 0.0 1.0 CNTRLVAR 65
20507103 1.0 CNTRLVAR 67

+ 072 PCS TOTAL MASS

20507200 PCSMASS S 1.0 0.0
20507201 0.0 d CNTRLVAR 61
20507202 A CNTRLVAR 62
20507203 : CNTRLVAR 63
20507204 : CNTRLVAR 64
205072005 . CNTRLVAR 68
20507206 1. CNTRLVAR 69
20507207 CNTRLVAR 70
20507208 CNTRLVAR 71

T T T TR I T TS O SR OE R S TSN SR R SR SR U R SN TR SR SR ER DR SRR IR R AR 1

*

GENFRAL TABLE DATA
,,1. R _A}.,._ N PR, (R——

TABLE
NUMBER DESCRIPTION

900 REACTOR POWER VS TIME AFTER SCRAM

sunlnacs wesu]ues ns]emin aneulronn
20290000 POWER 699 1.0 36.0+6
20290001 0.0 1.0

20290002 0.1 0.900689 « FROM L2-3 POSTTEST
20290003 0.2 0.274300

20290004 0.3 0.153171

20290005 0.4 0.110821

20290006 0.% 0.091625

20290007 0, 0,083212

20290008 0, 0,073556

20290009 0.062500

20290010 0.063089

20290011 0.059854

20290012 0.057265

20290013 0.055204

20290014 6.0 0.052085

20290015 8.0 0.049776

20290016 10.0 0,047947

20290017 15.0 0.044575

20290018 20.0 0.042176

»
»
* -
*
*
"
.
»
.
*
-

-.l,-._ -‘._-l.-,_

—
‘.,\;«AA,",‘,:T,:.,




202°0019 30.0
20290020 40.0
20290021 60.0
20290022 1,45

u$o$n$n$-$n$¢$ $2828

*  PUMP DATA

Rneow

* HEAD (‘URVF NO
- ~e]eme-
135 1100 1
1351101
1351102
1351103
1351104
1351105
1301106
* HF.AD (URVF NO
S - e l
13’)1200 1
1351201
1351202
1351203
1351204
1351205
1351206
1351207
13’1’08
il smme
* HMD fURVI N(
-1--

13 xJ(Xl 1
1301
13313
1351303
1351304
1351305
13')130()
*- -1--
- HMD (URVl‘ NU
-1~-
13 140(! 1
1351401
1351402
1351403
1351404
1351405
1351406
1351407
13)14(18
*- -]1--
. HMD (l’RVP N(l
]1--
13‘)150(' 1
1351501

* R]NGLF PHAQL HEAD CURVES
wgeo

0. 000000E+00
1.90610GE-01
3.896300E-01
5.939600E-01
7.902000E-01
1 000000?*00

- ,-,_l-_-_ -

0. 000000E +00
2. 0CI000E -01
4. 000000E~01
9. 755400E-01
7.443200E-01
7. 734800E-01
8.631300E-01
¥ 000()00F‘()0 1

=1, 000000E +00
-8.057400E-01
-6. 069000E -01
-4, 068300E-01
~2.001710E-01
0. ()(KK)(K)F‘(K)

=1, 000000E+00
-8. 229700E-01
~6. 333200E-01
4 S53400E-01

710900801
. l.??lﬁ(i{li}-(ll
-9, 073000 -02
0. OL)OO()HI’OO

0., 000000 +00

0.038783
0.036348
0 031546
0.001460 + FROM LTR LO-08-81-173

],-ﬁ-
1--_-

'

'
f—
'

'

._]-"_,

. 403600E+00
. 3636008 +00
. 318600E +00
. L32800E+00
. 133600E+00
0000005400
._-1 I S

—— -___1,- .

=6. 700000E (1

5. 000000E-01
~2. 500000E-01
0. 000000E+00
2. 583000E-01
3. T78000E-01
6. 326000E-01
(K)OO(IOF +00

. _--_1___

‘ '
h—lb—‘u-.;..‘y_‘s_“_‘._a;_a
!

0O

__~,] -e .__F]
3
‘.»]..4. R—

4722008400
. 047400E+00
.B31000E+00
.624000E+00
470500E+00
.403600E+00

——— ,“.,1,.A, -

,,'l,..,. il Ll T C———

Bt b b G et 0 1D €D b

4

1_--

72200E+00
. 996800E+00
. S89700E +00
. 32TIG0E+00
. 194900 +00
. D60500E+00
.015600E+07
. J42790E-01

bt (LD bl ot ok o P ek PN i bt

o

9

‘_1. - - .,,.]

2., 500000E-01

$2$4808u8s AL R B B N T T T T

— _;v-]__.m ) [ ———

.-].... e ) [ ———



1351502  2.000000E-01
1351503  4.000000E-01
1351504  4.118000E-01
1351505  5.976300E-01
1351506  7.934670E-01
1351507  1.000000E+00

pomme came]osee senn]emes cee-

+ HEAD CURVE NO. 6

. 800000E-01

. 400000E -0

, T6S000E-01

, 584000E-01

L9920008-0)

, D00000E +00
i e ] .

et bt O i DO O DO
'

prene smma]ecme seca]emes cmec]eces conn]

-

1351600 1
1351601  0.000000E+00
1351602  9.209900E-02
1351603  1.865090E-01
1351604 2.717620E-01
1351605 4.558720E-01
1351606  5.744060F 01
1351607  7.405760E-01
1351608  7.666190E-0]
1351609  8.714710F-01
13 161(! 3 00000()[*0()
solrese asenles
* HFAD (‘llRV!‘ NO 7

PN cesn]eene -

lSJl?(Kl l

1351701  -1.000000E+00
1351702  -8.000000E-01
1351703  -6.000000E-01
1351704 -4, 00000001
1351705  -2.000000E~01
l 351706 0. (KKK)(H)[*(K'

-1

* Hl’AD (URVE NU

<1 Lol B

13‘)18()() 1

1351801 1., 000000E +00
1351802 -8, 000000E-01
1351803 -6, 000000E-U1
1351804 -4, 000000E-01
1351805  -2.000000E-01
l3|18()(\ 0, (NKKKK)H’M'
» 2 1

QW‘H PH!N ]‘)RUH [)MA

wale .
T(}R\)l‘k (UR\'[ NU 1

13519011 /
1351901 0, 000000E+00
1351902  1.930000E-01
1351903  3.930000E-0]
1351904  5,955200E-01
1351905  7.978200E-01
13119('(1 1 (KNK) K‘!‘U
e by 1
* TUR(HF llRW NO. 2

1 ].

1 %‘ "U(K) 2

1352001 0, 0000005+00
1352002  4.,000000E-01
1352003  5.000000E-01

1

6

9. 342790E-01
9, 229000E-01
8.963000E-01
R, 75000001
8.433000E~01
8. 355000E-0]
8.466000E-01
8. 469000E-01
R, B3IROO0E-01
1., 000000E+00

-1

-

-1, 000000 +(0
~6. J00000E-01
3. 000000E-01
5. 000000 -0
1, 500000 -0]
2., H00000E-

.,l.
-1

=
1. 000000E+00
9, 700000F -0
9. 500000F -0
i« RO0000F -0

8 0000008 -0

6. TOO000E -

1

-1

3. 3250008 -01
. 369000F -0

% . 331000E-0]

9. 229000E-01

1. 000000E +/

A

1
1
6. 032000E
6

=]

£ . 700000E-01
yOO000E -01
1. 500000E-01




- ‘x'

it
id¥o, .
) B . 4

1352004
1352005
1352006
1352007

LT ——

7370550801
7. 6804908 -01
8.672300¢ -01
1. 000000E+00
e I

* TORQUE CURVE NO. 3

. ¥

5. 265860E-01
6. 065940F 01
7.436600E-01
1. 000000E+00

i CERIEE SRS I .

femse so alsese senleece cossfoere ssscfeens sras]uece Seoe]necs
1352100 2 3

1352101  -1.000000E+00 1.984300E +00

1352102 -8, 009600E-01 1, 394000E+00

1352103  -6.0638008-01 1.097500E+00

1352104  -4.068600E-01 8. 220000E-01

1352105  -1.,992800E-01 6. 648000E-01

13‘\"106 0. 000000E +00 6.032000E-01

SUYE o lreee eove Frne. pnad e Juwne wovs Jovre ween Jueee
* TORQUE CURVE NO. 4

adwn mane Jreen sove drene Snse oome sone grmee veee e o
1352"00 2 B

1352201 -1, 000000E+00 1.984300E+00

1352202 -8, 223400801 1.83080(% - 90

1352203  -6.337100E-01 1.68240uc JO

1352204 -4.,585300E -01 1.557000E+00

1352205  -2.670230E-01 1.436200E+00

1352206  -1.761070E-01 1.387900E+00

1352207  -8.931000F-02 1.348100E+00

1352208 (1) 0000O0E +(n) 1.233610E+00

e A= »ecclones wsar]eces ssvs]ecen cenn]ecns seac]ecss

* TORQUE CURVE NO. 5

R -

1352303
135230

-

,,__],--m

4.000000E-01
5.000000E-01
1. 0U0000E +00

' TOROl'F CURVE NO. 6

-e _---l.__-

IJJLA(X)
1352401
1352402
1352403
1352404
1352405
1352406
1352407
152408
1352409
1352410

#ooon ee-]

La

0. 000000E+00
9. 064300E-02
1.885690E - 01
2. 754700E-01
4.586690E-01
5. 744800E-01
7.381600E-01
7.685200E-01
o, T00570E-01
1. 000000E+00

* TOR(]U!‘ CURVE NO. 7

1352502
1352503
135 "304

R e

-l.(X)()OOO(‘.+()()
-3.000000E-01
-1, 00000C%-01
0. 000000E +0

g Sl B

* TOR(!UF CURVE NO. 8

* - -

B LI R

S ]_.*- _---l---"

---_1-_-_
-_-_l._“

g SIEES IEEPREE R

6

1.233610E+00
1. 196500E+00
1. 109600E+00
1.041600E+00
8.958000E-01
7.807000E-01
6.134000E-01
5.849000E-01
4.877000E-01
3. 569000E-01

-1 000000E+00
-9. 000000E-01
5. 000000E-01
-4, 500000E-01

- 126 -

- -_-_1~_-_

o e

B S e L

) s CE s CO pu
IR W san St e e i

----l-__- __h-l_-_- ----1-,,_

----1-_-_ -_--1_-_-




1352600 2
1352601 -1 000000E+00 -1, 000000E+00
1352602  -2.500000E-01 -9. 000000E-01
1352603 -8, 000000E-02 -8, 000000E-01
135 ?1)()4 i, ()‘)(K)(K)F*(K) -6, 700000E-01
.- o veloves scceleser waisjonss seasfosas o
* W(l PHASI NU['IlPllLR liAT FROM L3-6 {E%‘T DATA a1
- ‘1 l - ,1_,, - enevdb Sarats A
. HMD (URVF
- Jorne emus]onse sanc]uven sawslases vensivess o
3000 0
13 3001  0,000000E+00 0, GO0D00E+00
1353002  1.,000000E-01 0. 000000E+00
1353003  2.0000G)E-0] 1. 000000E-01
1353004  3.000000E-01 2. 00000001
1353005  3.500000E-01 3. 000000E-01
1353006  4.000000E-01 6. GO0000E -0}
1353007  5.000000E-01 6., 000000E-01
1353008  6.000070E-01 6. 000000E-01
1353008  7.000000E-01 6. 0CO000E-01
1353010  8.000000E-01 5. 0000G0E-01
1353011  9.000000E-01 3. D00000E 0]
1353012  1.00000GE+00 0. DOD0MNE+(D
po— __--]._-.._ *--_1.,_4.,. . l - ..-u_l..-- - l_--.. -_A_la_.,
* TORQUE CURVE
komme mmmm]emee cee]en—- ) Lt ,._-‘]_..,_ __,-l-.._A _..-,1‘--_
135310 0
1353101  0,000000E+00 (0. 0D0000E+00
1353102  1.00C000E-01 0. 000000E+00
1353103  2.000000E-01 1. 000000E-01
1353104  3.000000E-01 3. 000000¢-01
1353105  3.500000E-01 5. 000000E-01
1353106  4.000000E-01 . 500000E~01
1353107  5.G00000E-01 /. S00000E-01
1353108  6.000000E-01 . 506O00E-01
1353109 7. 000000€-01 . 500000E-01
1353110  8.000000E-01 7.5000008-01
1353111  9.0000008-01 5.000000E-01
13 3112 1. 0000()0%0( 0., 000000E+00
e 1-.A- _-..-1_ PRI -1'_..- ] ..-_-1_._._-
PUMP 2 PH,'N' DIFFFRFNLF DATA
arehin ,-_-l- - ~--<1.--.. ] —— ,..1_.-..- ..-_-1_--_ ,,k..‘l_-.
HEAD fURJE NU 1
- i 1 _._l.._.. ,__l____ _-.-_1,___ -_-_1..._.. _.._.-1-‘-_
13 4100 1 1
1354101  0.000000E+00 1. 000000E+0:
13)310 1 000()()0% vﬂ(; 1.000000E+0(
1=mee e 2] .,.._1._-,.. _._..1_..,_ -
* HFAD (URW h(\ Z
v 1 mmme ] meen]ee—- ‘__-1.-”
1354200 1 2
1354201  0.000000F *0()  D00VO0E+00
1"')4"( 1., D00GOOE +( .00NOO0E+00
S B ”1 o mmine ] nnan  waee]anes

* HhAl; ( URVF NO. 3
>were -_,_l_,__. - __l,__-,A

1.5‘)45()() 1

1354301  -1.000000E +00 -1, 16C000E+00

134302 ~8.000000E-0) -1, 240000E+00




1354303
1354304
1354305
1354306
1354307
1354308

-8, 000000E-01
=7, 000000E~01
~6. 000000E-01
=5, 000000E-01
-4, (G00000E -01
~2. 500000E-01
1354300  -1.000000E-01
1354310 0. 000000E+00

i o

’ HEAD CURVE NO N

1354401
1354402
1354403
1354404
1354405
1354406
1354407
1354408
1354409

=1, CO0000E 40
=9, 000000E-01
~8. 000000E -01
=7. UOXE-01
~6. ONI000E-01
«5. 000000E 02
-3.. 500600 -0?
~2. 000000E-01
-1, 000000E 01
1354410 0. 000000%+00

Avmre cens]me-

» HEAD CURVE NO, §
R _-._]-_.., -
1354500 1

1354501 0. 000000E+00
1354502 2., 00G000E-01
1354503  4.000000E-01
1354504  6.000000E-01
1354506 8, 000000E-01
1354506 1. 00()00’!? +()0
Sewis wuonl]an 2 Ly

* HEAD F URVL Nﬂ 6

- memn]e—-

s SR B

13‘.)460(‘ 1

1354601 0, 000000E+00
1354602 1.0r" "=
1354603 2. 500000E-01
1354604  4.000600E-01
1354605  5.000000E-01
1354606 6. DGOCOOE-01
1354607  7.000000E-C1
1354608  8.000000E-01
1354609  9.000000E-01
1354610 1. 0()0000?*00

T o2

* HEAD (UWr ‘JU 7
- mmee]e-
1304700 1
1354701  -1.,0060000E 00
"¥547U(’ U. O(NMK)E‘\)O
*- ~em=]- ""l
* Hh\D (,URVI' N(
*- -1-
13‘)430\1 1
]3.)4801
(J 0()0000[&‘00
-=]--

1_.“

-1, 6M0000E+00

“-_I_m_‘

1_-»_

come]unes -
_].‘__ -__-l-—“_ -
€

--_-1___- S

--<~l""_. ) Datalal

- ---.]-.-- -p--l-.

.1;-_- -—

=1, 7700008+ 20
-2, 3600008 +00
-2. TS0000E +00
~2.910000E+00
=2, 6700008 +00
= 1. 690000E+00
-5, 000000E-01
0. 000000E+00

R B

e e i (- 1-=es ==e- 1----

B

=1, 160000E+00
~7.800000E-01
~5. 000000E- 01
-3, 100000E-01
~1,700000E-01
-8, N00000E-('2
0. 000000E +00
5. 00G000E-02
8. 000000E-02
1. 100000€-01

_-_1-- - -_"-l---_ -_--1----

,-1--~- ] - ---wl._--

0. 0000COE+ 00

~3.400000E-01
=6. 500000E-01
-9, 300000E-01
-1, 190000E+00
~1,470000E+00

,-.l--_- -___1*_-“ oy = ] wws

;DA
6

1. 100000E-01

1. 300000F-01

1. 500000801

1. 300000€ -01

7. 000000E-02

-4, 000000€-02

~2. 3000008 -0

-5, 100000E-01

=9, 100000501

=1, 4700008 +00

~Jeows muacemnn sanenas

-1_-“- . .:<,n_

”
f

0. 0GOUOSE+H)
0 OO()OwY" »m




+ TORQUE CURVE NO, 1
#omee mene ]---e =ee- J-eee =oee J-een e J-ene -ees J-mee wene 1----

1354901 0. 000000E+00
1354906  1.000000E+00 ‘
tecee sosc]ecee cver]eese senn]ecse ccccleces sonc]ecee cvec]ecee
» TORQUE CURVE NO., 2
poven mmen]oces cnee
1355000 2
1355001  0.000000E+N0
1355007  1.000000E+00 . ,
krene sous drere vece jures seae jeese ewas Jreee oune Jone weee Joroee
» TORQUE CURVE NO. 3
e G e Ct et C et Sttt S
1355100 2 3
1355101  -1.000000E+00 1.984300E+00
1355102  -8,009600E-01 1, 394000€+00
1355103  -6.063800E-01 1,097500E+00
1355104  -4,068600€£-01 8. 220000E-01
1355105  -1.992800E-01 6.648000E-01
1355106 ] 6.032000E-01
pooes scec]ener snmeleven ccnc]eces cnc-esce coee Iomee snee joeoe
» TORQUE CURVE NC. 4
it E s C s S
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 1.5E7000E+00
135 5’05 -2.670230E-01 1.436200E+00
1355206 -1.761070€E-01 1. 387900E +00
1355"07 -8.931000E-02 1.348100E+00
1355"’08 0, 000000E+00 1.233610E+00
—e mun --mn -one e P 1-mmn e e ----
« TORQUE CURVF NO. 5
hewon --~-l--~- -'--1---- cens]ence ssaclevss ress]eses cncslesee
1355300 5
1355301 0.000000!"#00 -4, 50000001
1355302  4.000000E-01 ~2.500000E-01
1355303  5.000000E-01 0. 000000E +00
13 15304 1. 000000E+00 3. 569000E-01

ree e 1---n -=e- J-eme wmee 1-mmn wme ]-eme =ne- J-mme e 1-~--
+ TORQUE CURVE NO. 6

e e ) B L i
13 r)4()0 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 7.807000E-01
1355407  7.381600E-01 6.134000E-01
1355408  7.685200E-01 5. 849000E~01
1355409 8.700570E-01 4,8770008-01
1355410  1.000000E+00 3. 56900001
o s da-aiiiew .,.._-l-..-_ _.‘,__l__-_ --_-1--._‘ -
» TORQUE CURVE NO. 7
femee mnen]lecee sven]e. o cecsleense o
1355500 2




1355501 -1.000000E+00 =1, 000000E +00
1355502 -3, 000000E-01 ~9. 000000E-01
1355503 -1, 0000008-01 =5. 0000008 -01
1355”)()4 (J (X)OO(X)E«OO -4. 50C000E-01 .
-ase - - -l won smcm]s e N-_-]---. vosn]leces scsnleses
* TOROUE CURV& NO. 8 .
Hoonme o -] - ..-_..1 -
1355600 2
1355601 -1, 000000E+00
1355602 -2, 500000E~01
1355603 -8, 000000E-02
1355604 0. 000000E+00 6 700000L -01
* $88 REMOVE ALL REMAINING DATA CARDS AFTER ACHIEVING STRADY STATE
»$rfudnfndagagass 3*3*3*3*3*3*344*3*3*3*$t$*$*$*$*$*$'$*$*$*$*$*

*  PUMP DATA

&

* QINGLE PHASE HEAD CURVES
* HFAE .JRVE NO. 1
v —”l"" memelrens secc]ecnn cnec]en o senn]ease coee]emes
1651100 1 1
1651101 0. 000000E+00 1.403600E+00
1651102  1.906100E-01 1. 363600F +00
1651103  3.896300E-01 1. 318600E+00
1651104  5,9396C2E-01 1. 232800E+00
1651105  7,902000€-01 1, 133600E+00
1651106 % . 000000E+00 1., 000000E+00
A=cws smme]eccc covn]icns wnan]oces ]
« HEAD CURVE NO. 2
Fep—_ ._.,-1-‘..,4 -...._]..-__A
1651200 1
1651201 0, 0000008 +00
1651202 2. 000000£-01
1651203  4.,000000E-01
1651204  5.755400E-01
1651205  7.443200E-01
1651206  7,734800E-01
1651207  8.631300E-01
1651208 1. 000000”00
hoeme ceec]lecan vuea]-
. HK‘AD CURVF N() 3
*- elreee ccoc]eves coac]eesn snan]enen i S Gt
&*)130() 1 3
1651301  -1,000000E+00 2.472200E+00
1651302  -8.057400E-01 2. 047400E+400
1651303 -6, 069000E-01 1.831000E+00
1651304  -4.068300E-01 1.624000E+00
1651305  -2.u017108-01 1.470500E+00
1651306 0. 000000E +00 1.403600E+00
T -;__-1--_.. -..,.-l-..._; - -
N H[‘.AD (UR\'F NO. 4

- 1_- B/ e ]
16 140() 1
1651401  -1.000000E+00 2. 472200E+00
1651402 -8, 229700E-01 1.996800E +00
1651403  -6.333200E-01 1.589700E+00
1651404  -4,553400E-01 1. 327900E+00

- 130 -




1651405 -2.710900E-01 1.194800€+00
1651406 -1.771600E-01 1. 060500E+00
1651407  -9.073000E-02 1. 015600E+00
1651408 (0, 000000F+00 9, 342790E-01
el | |onme mmn]emee cmme]ee.
* HEAD LUR\’L NO. §

tooes weselemes spesfesce ssnslasus consluees cons
1651500 1 )
1651501 0. 000000E+00 2. 500000E-01
1651502  2.000000E-0] 2. 800000E-01
1651503  4.000000E-C] 3. 40G000E-01
1651504  4.118000E-01 2. 768000E-01
1651505  5.976300E-01 4. 584000E-01
1651506  7.934670E-01 6.992000E-01
1631507 1. OOOOO()E*(\O 1.0000005+(1)O

me eosse wawlanan vesdlone swnle
* HEM‘ (,URVL N() ()
fhoos sovelucne smec]eses camsleves suse]eess sose
1651600 1 6
1651601  0.000000E+00 9. 342790E-01
1651602  9.109900E-02 9, 229000E-01
1651603  1.865090E-01 8. 963000E-01
1651604  2.717620E-01 8. 750000E-01
1651605  4.558720E-01 8.433000E-01
1651606  5.744060E-01 8. 355000E-01
1651607  7.405760E-01 8.,466000E-01
1651608  7.666190E-01 8.469000E-01
1651609 8.714710E-01 8.838000E-01
16)16]0 1. 000000 +00 1., 000000 +00

w]aves senelives sosulivan eeudion
* I‘LAD (URVF N() 7
1() )170() | 1
1651701  -1.000000E+00 -1, 000000E+00
1651702  -8.000000E-01 -6, 300000E-01
1651703  -6.000000E-01 3. 000000E-01
1651704  -4.060000E-01 -5.000000E-02
1651705  -2.000000E-01 1. 500000E-01
lel/w DO()OOOE*UO 2 SO(KX)OE 01
i g l-- g Sies ”‘-l
* HhAD CURW M‘ 8
- 1 — ....Al_..., _.....1._<,. -

1(\3180() 1 8
1651801  -1.000000E+00 -1.000000E +00
1651802  -8.000000E-01 -9, 700000E-01
1651803  -6.000000E-01 -9, 500000E-01
1651804  -4.00N000E-01 -8, 800000E-01
1651805  -2.000000E-01 -8.000000E-01
1651806 (l ()(»0()‘)()&*(() -6, 700000E-01
W=hns Seals stec. \paaeitussscec’ A Ao coc togianbiy
* QlN(JlL PHA\} T( R()M DMA
*- - 1 l .-1
* 10R()UL (URW NO. 1
gy’ ol - mani] bt
1651900 2 1
1651901 0., 000000E +00 6.032000E-01
1651902  1.930000E-01 6. 325000E-01
1651903 .3 930000E-01 7.369000E-01
1651904  5.955200E-01 8.331000E-01




1651905
1F51906

........ l_,,_ ----l---_ ----1:--_ __:.lv--_ -_--l---- _---ln---

7.978200E-01
1. 000000E+00

* TORQUE CURVE NO, 2

Rommn -

1652000
1652001
1652002
1652003
1652004
1652005
1652006
1652007

__-%---- _---]_-
0. 000000 +00
4.000000E-01
9. 000000E-01
7.3725508-01
7.680490E-01
8.672300E-01
1. 0GO000E +00

=6. 700000E-01
~2. 500000E-01
1. 500000€-01
5. 265860E-01
6.065940¢-01
7.436600£-01
1. 000000E+00

LT T, PR——

«.—l-ﬂ--
* TORQUE CURVE NO. 3

T

1652100
1652101
1652102
1652103
1652104
1652105
lb‘)”l%

2
1. 000000E +00
-§. 009600€-01
~6.063800E-01
-4.068600E-01
-1.992800E-01
0. 000000E+00
__.l_,. - -l,.

¢ T')RQUE CURVF NO. 4

Remme o

1652200
1652201
165222
1652203
1652204
1652205
1652206
1652207
1652 ()8

R--—e

__1 -
2
=1, 000000E +00
. 223400E-01
~6. 337100€-01
-4, 585300E-01
-2.670230E-01
~-1.761070E-01
-8.931000E-02
0. ()OOOOOF*OO
1,-

* TOR()UF CURVE NO

16’ ,300
1652301
1652302
1652303
1652304

o -

I‘)5J400
1652401
1652402
1652403
1652404
1652405
1652406
1652407
1652408
1652409
1652410

* TOROU

-“_-l__-.
* TORQIF CURVE NO,

“,x-ln_“v

lA_._ m»ﬂ_lw-w,

(‘ . 000000E+00
4.000000E-01
5. 000000E-01
1. 000000E+00
~..,.l.._

ﬁ._l_“\_ -
U . 000000E +00
9. 064300E-02
1.885690E-01
2. T34700E-01
4.586690E-01
5. 744800E-01
7. 381600E-01
7.685200€-01
8. 700570E-u1
1. 00000UE+ D)

E CURVE NO. 7

e
"“"l"""

l_»__

-_1_,__ -

____lh_,, -__-l-_-- ---_l_ --

3

1.984300E+00
1. 394000E +00
1.097500E+00
8. 220000E-01
6.648000E-01
6. 0320()0F 01

4
1., 984300€+00
1.8308008+00
1. 682400 +00
1. 557000E+00
1.436200E+00
1, 387900E+00
1. 248100E+00
1. ’33610F+00
nn! bols

-v.-l._,- P

5

-4, 500000E-01
~2. 500000E-01
0. 000000 +00
3. 569000E-01

ml,.-,

L s
6
1.233610E+00
1. 196500E+00
1, 109600E+00
1.041600E+00
8.958000E-01
7.807000£-01
6. 134000€-01
9. 849000F-01

4
3
1

- --l-H,m

-1,_"”

____l-m -
H,lmmh.

-_--]----

--_vl_.-

l L ———

,_-,1_.“
,,-“l-_,- h-__lh--- ___-]_,.- -

l-;-

,---l--v,




prmmn mmme]eme

1652500 2

1652501  -1,000000E+00
1652502  -3.000000E-01
1652503  -1.000000E-01
1652504  0.000000E+00

oo Pussdenvs

» TORQUE CURVE NO. 8

e e B S L

-
-1, 000000E+00
=9, 000000E-01
-5.000000E-C1
-4 500000E-01

R i L B e

e e b B e C s

1652600 2

1652601  -1.000000E+00
1652602 -2, 500000E-01
1652603  -8.000000E-02

8

-1, 000000E+00
=9, 000000E-01
-8. 000000E-01
-6. 700000E-01

« THO - PHASE MULTIPLIER DATA fROM L3-6 TEST DATA

ey oo

* HEAD CURVE

pe——— --__l-,“
1653000 0

1653001  0.000000E+00
1653002  1.000000E-01
1653003  2.000000E-01
1653004  3.000000E-01
1653005 3. 500000E-01
1653006  4.000000E-01
1653007  5.000000E-01
1653008  6.000G00E-01
1653009  7.000000E-01
1653010  8.000000E-01
1653011  $.000000E-01
165301“ 1. 0C0000E +00

........ l-_“, -_--1“_--

+ TORQUE CURVE
Rmmm mmmn]————
1653100 0O

1653101 €. 00GO00E+00
1653102  1.000000E-01
1653103  2.000000E-01
1653104  3.000000E-01
1653105 3. 500000E-01
1653106  4.000000E-01
1653107  5.000000E-01
1653108  6.000000E-01
1653109  7.000000E-01
1653110  &.000000E-01
1653111  9,000000E-01
16J311') 1. (:( ’)”()Ef()()
il -m__l

-_.1“,_- __-_l__-,

._--lm___ --__1_-_- _--_1_-_- _---l--,_
e e B C S

0. 000000E+00
0. 000000E+00
1.000000E-01
2. 000000E-01
3. 000000E-01
6. 000000€E-01
6. 000000E-01
6.000000E-01
6. 000000E-01
5.000000E-01
3. 000000E-01
0. 000000E+00

e 1--e wee 1---- === 1----

e S e e e C

0. 000000E+00
0.000000E+00
1.0GO000E -01
3.000000E-01
5.000000E-01
7.50C000E-01
7.500000E-01
7.500000E-01
7.500000E-01
7.500000E-01
5. 000C00E-01
0.000000E+00
vermlesey asselenas sasa]ewie

PUMP ’-PHASF DIFFERENCE DATA

-

.
HEAD (‘URVF _
kross enne]es il
1654100 1

1654101 0, 000000E+00
1654102 I(WMNWF4W

T e

* HEAD CURVE N()
o os asvafesss _A,,l,....

-~,-1,--4 __-_1-,-F

e S EEES

1. 000000E+00
1. 0()0000F +00
'"l > l____

“-1_.--




1654200 1

1654201 0. 000000E+00 1. 000000E+00
1654202 1.0000008400 1. 000000E+00
* 1-- s CENpean M
 HEAD cum NO. 3

1654300 1 3

1654301  -1.,00G000E+00 1. 1600008400
1654302 -9, 000000E-0] 1. 240000E+00
1654303 -8.000000E-01 -1, 7700008+00
1654304 -7, 000000E-01 -2. 360000E+00
1654305 6. 000000E -01 -2, 7900008400
1654306 5. 000000E-01 -2.910000E+00
1654307  -4.000000E-01 -2. 6700008400
1654508 -2, 500000E-01 ~1.690000E+00
1654309 -1, 000000E-01 -5, 000000E -01
1654310 0.000000E+00 0. 000000E+00
» HEAD CURVE NO. 4

Reeme - --1---_ ..-__1_.--A _.._-l__... p———
1654400 1 4

165301 ~1,000000E+00 1. 160000E+00
1654402 -9.000000E-01 -7.800000F -01
1654403 -8.000000E-0] -5.000000E~(1
1654404 ~7.000000E-01 -3.100000E-01
1654405 6. 000000E-01 -1.700000E-01
1654406  -5.000000E-01 -8, 000000E -0;
1654407 - 3.500000€-01 0.000000E+00
1654408 -2, 000009E-01 5. 000000E~02
1654409 -1.000000E-01 8. 000000E -02
1654410 0.0000008+00 1.100000E-01
* HEAD mzvr NO. 5

1654500 1 5

1654501 0000000 +00 0.0000005+00
1654502 2.000000E-01 -3.400000E-01
1654503 4.000000E-01 -6. 500000801
1654504 6.000000E-01 -9, 3000008 -01
1654505 8. 000000E-01 ~1.190000E+00
1634506 1.000000E+00 -1.4700006+00
‘- e :

, HH\D ruaw M. 6

1654600 1

1654601 0. 000000E+00 1100000801
1654602 1.0000006-01 1. 3000006 -01
1654603 2. 500600801 1. 5000008-01
1654604 4.000000E-01 1. 300000E-01
1654605  5.000000-01 7. 000000802
1654606 6. 000000E-01 -4., 000000802
1654607  7.000000E-01 2. 300000E-01
1654608 8. 000000E-0] -5.100000E -0
1654609  9.000000E-01 -9, 100000E -01
1654610 1000000 +00 -1.4700008+00
&~ l ]__..- ,--_1._-_,- - ) -
+ HEAD unvr No.

Recee amant 1 TR, PRSSSE, P
1654700 1 7




1654701  -1.000GO0E+00
1654702  0.000000£+00

e Lo

* HEAD CUR\{E NO. 8

Remoe meen]emee seee]eeo-
1654800 1

1654801  -1.0000GUE+00
1654802  0.000G00E+00

D e

+ TORQUE CURVE NO. 1

1, 000000E+00
0. Y0G00E+00

e ----1_---

e G mu--l----

8
0. 000000 +00
0. 000000E+00

o] - ]

Pty iy i B Jemee suen Joese soes fonrn wwew Jomnin sane fownn omie ) [
1654900 2 1

1654901  0.000000E+00 1. 000000E+00

1654906 i d 00(XIDE+(1)0 } i O(XX)OOM{O i i
Romme meem o s e e s wmamen e ecoees ememes e e

* TORQUE CIIJRVE NO. 2
Pmmmer e | e
1655000 2

1655001  0.000000E+00
1655007  1.000000E+00

= ......-1-..-.. -_-_1_....-

+ TORGUE CURVE NO. 3
1655100 2

1655101  -1.000000E+00
1655102  -8.009600E-01
1655103  -6.063800E-01
1655104  -4.068600E-01
1655105  -1.992800E-01
1655106 (1)0000005+(l)0

keemr mese]occs cnca]lece-
* TORQUE CURVE NO. 4

- ---- ---- T

----l----

----1---- -_--1-.--

-1, 000000E+00
-8.223400E-01
-6.337100E-91
-4.585300E-01
~2.670230E-01
~1.761070E-01
-8.931000E-02
0. 000000[-:+00

* TORCUE ClllRVE NO 5
el E 1
1655300 2

1655301  0.000000E+00
1665302  4.000000E-01
1655303  5.000000E-01
1655304 %.000000[-}(1)0
TURESISERIENS., DI EREPEY, (HEp
* TORQUE CIIIRVE NO. 6

0. 000000E+00
9.064300E-02
1.8856902-01
2.734700E-01
4,586690E-01

1655402
1655403
1655404
1655405

-_--1_--- ----1----

2
1. 000000E+00
1. 000000E+00

] ----l-_--

————]—— ----1----

3

1.984300E+00
1. 3940005400
1.097500E+09
8. 220000E-01
§.648000E-01

1. 287900E+00
1, 348100E+00
1.233610E+00

1
WM. (et S Shet Rk e
5

] e 1= ==u=

1.233610E+00
1.196500E+00
1. 109600E+00
1.041600E+00
8.958000E-01

- 123 -

- -

- -

-

- -

] em—

]

e et

-



1655406 5, 74480001 7.807000E-01

1655407 7, 381600E-01 6. 134000E-01

1655408  7.685200E-01 5.849000£-01

1655409  8,700570E-01 4.877000E-01

1655410  1.000000E+00 3. 569000E -01

eonh ‘i gores neus Jrewe suen guors meee grves bans §roe e L osa

* TORQUE CURVE NO. 7

it wtdienss Sesdiiady CEATICELSS CERSIERE CEETRE (e
1655500 2 7

1655501 -2, 000000 +00 =1, 000000E+00
1655502 -3.0(XD(XIE-01 =9, 000000E-01
1655503  -1.000000E-01 =5, 000000E-01
1655504 0, 000000E+00 -4, 500000E-01

*TORQUECIIIRVENO 8

8
16556..  -1.000000E+00 =1, 000000E+00
1655602 -2, 500000E-01 =9, 000000E-01
1655603 '8 000000E-02 '8. 0000005-01
1655604 0, 000000E+00 6. 700000E-0
t‘tsi‘t‘t‘t‘t‘i"‘*stst‘i‘tst‘t‘tst‘tStst$*$t$i‘i‘t‘t‘*‘t‘tst‘tsﬁ

* STEADY STATE CONTROL SYSTEM

*

#omnn moe J-ee woe- ]--n wam ]---e oo 1-eme mee 1-mes =ee 1----
¢ PRIVARY COOLANT PUMP SPEED CONTROLLERS ; 1

Rovor sounleones ssaslovse suseleses secsluces sesnlesss conielesce
+ CALCULATE MASS FLOW ERROR

30590100 MSSERR  SUM 1.0 0.0 1
20590101 192.40 -1.0 MFLOWJ 100010000

Aomme e 1= e I 1----
* PUMP 1 SPEED
Moome omee 1-men =oe ]---- -ee 1----

20590200 PCPISPD  INTEGRAL 0.34482 133.000 1
20590201 CNTRLVAR 901

Meore w-nc]ocns sece]omes seee]eccs
* PCP1 PUPﬂ; VELOCITYITABLE
vewe semslencs sane]uves coes , p—

1356100 501 CNTRLVAR 902
1356101 0.0 0.0
1356102  369.0 363.0

* MODIFY PCP1 PUMP DATA

Lo 0 0 0 . 0 695 0
RArrme meoe loven sne  joemee coss]eccss

* PUMP 2 SPEED

pomen oo ]---- e ]---= =nee ]----

20590300 PCP2SPD  INTEGRAL 0.34482 139.790 1
20590301 CNTRLVAR 901

homme e J-ere -eee 1---- ==en 1----
* PCP2 PUMP VELOCITY TABLE
pooon e o J--en weee 1----

1656100 501 CNTRLVAR 903
1656101 0.0 0.0

1656102 369.0  369.0

homne e I J--ms e 1----

-136-



« KODIFY PCP2 PUMI ™ATA

]6503”1 0 0

o - AroRe ke Quene. wnew ' oot o wui Arove wone groee
» PRESSURIZER SPRAY VALVE CONTROLLEK

treve menelones conclosre coceloves sens]unne sssclosns seseleces
grree eomsleses avec]enan suemlnevs sesslnens vesslovan ®  Quses
+ SPRAY LINE

toone sencleces ccsclesse csns]evne sneslonne ssns]onss susufeene
4300000  “SPRAY f BRANCH

4300001 1 0

4300101  0.0003363 6.322 0.0 0.0 90.0 2.9905
4300102 4.0-5 0.0 00

4300200 0O 15037900, 1238620, 2459550. .00000000
4301101 150000000 43000C000 0.0 0.0 0.0

4301201 .777018-4 .777018-4 0 0

P A ,-..-l---_ - -

+ SPRAY VALVE

o o T T ouns aems -
4350000 "SPRVLV "
4350101 430010000 415010000 3.3451E-4 1,5432E01 1,5432E01 0100
4350201 O .00000000 20006000 0.0
4350300  SRVVLJ
4350301 904 999
T p—— __.__l_.A-.. __-..l__..- ...._-1_..--
* SPRAY VALVE POSITION CALCULATOR
20590400 SPRAY SUM «1:4 0.0
+ 3 0.0 1.0
20590401 14.94+6 1 0 P 420010000
* PORITNN VQ AREA TABLE
komme mmmmlamee cmee]cvne cnee]ema-
20299900 N() MAREA
20299901 U 0 0.0
20299902 0.0001 0.0
"()"99903 1.0

1 e 1...4_. >
* PRFQ\\URILFR HEATERS IN INITIALIZATION
Rouew unaslaves snna]esnn weee]vatn wme Lomwe esan Jross snes
* PRE QSIRIZFR HEATER TRI pﬂ
Wers e wlmeon swes]onne wunelnowe
* | ']3 CYLCING HFJ\T"‘Rg CARD 20241700
(rei'385 P 420010000 6T  NULL 0
0000586 P 420010000 LT  NULL 0
0000666 586 OR 693 N
0000667 -585 AND 666 N
)000()‘)3 -503 “ND 667 N

sejennn seselosmn aawn]vnn
* [1 ()9} BACKUP HEATERS CARD 20241800
000058 p 420010000 GT  NULL 0 14.85+6

O()()()SSS P 420010000 LT  NULL 14.8499+6
0000668 588 OR 694 !

0000669 -387  AND 668
0000634 -503  AND 659

PR SRR ccd WAL (o
. PRPN'RI?H( Huxrm

14172000 2




14172100
14172101 X, 3820E-3
12172201
14172301
14172401
14172501
14172502
14172601 415040000
14172602 477040000
14172701 4)¢ .0 0.0 0
14172702 418 1.0 0.0 0
14172901 0 1.6764E-2 1.6764E-¢ ‘ 48R4
1417 Q(P 0 167(»4& ) 6764£ 2 6 ,d
et O 2 CE
* PRESSHkIZFR (YLLIN(x HEATERS
Y ]_,,-, - ]NA, A,.,] e ,,-vl--,._ o o S D Ak
202’,4]7(K) POWER 693
20241701 0.0 0.0
20241702 1.0 3.644
homwn womn]ecne mmen]enes wmee]eiee —ae
* PRE%URIZ}R BAC KIJP HEATERS
’() ’41800 WM.R 694
20241801 .0 0.0
”():,4180“ 1.(’* 1. “4
h= e S So i 1 o e 1 . ,-.4_1,-._ l S
PRF\\URMR LEVF[ LONTROL UQINU LHARGIN(; AND LETDOWN COHPONENTS
*- 1-- -1-- e GOt o St O ve]--
M()DnF\ PZR ”VFL L()N'TRUL VthABLL
& O -]~ ~~1-
’0‘)0() 0() (:.1&49 VOIDP 415060000
20500207 0.02477 VOIDF 420010000
"'US()(I ’()8 0.02477 '01DF 42002000
*- g S € el CEE
. LHAR(,IN(, RPSPRVI()R
98()()()()0 "CHRG RHRV" TMDPVOL
9800101 1.0 1.0 0.0 0.0
9800102 4.0-5 0.0 00
9800200 3
980() ’( 0.0 2.07407 559.¢
* (“AR()IN(J W\IU
“ ~1- mem]emes ween]---
QXWM)U i HP(; VMW VALVE
9850101 980000600 185000000 3.88-05 0.0
9850201 0O L608458-3 .608458-3 0.0
9850300  SRVVLY
‘)MU J01 9J5 999
* -1-- -1-- -1--
* LHARMM; VA ‘J[ t\NhUI\ \AL( IIIA(()P
* -] 1-- g &
8.()(905()() (HAR(;P SUM 7.7 0.0
+ 3 0.0 1.0
”(J"‘)(V)()l 1. 1370 -1.0 CNTRLVAR 2
. HTD()WN %[NK
l 1 .V,_l,,...
99000()() "lTDVN K[Nh" TMDPVOL

u-l-t\:-a(*ob—ﬂr—‘c"-—*m
' i
00 & OO
BEZ
h

1
' B
1.
ofs

!
1

[y




9900101 0

9900102 .05

9900200

99(!() ’(H .(1

* LFTD()WN VALVt
1 -

JSO()UO 'lTDWN VL\ -

9950101 185000000 990000000 2.5-5 0.0

9950201 0O . 00000000 , 00000000 0.0

9950300  SRYVLV

9950301 906 999 i

Y W -“._1,..,., .,_l-_-- R Rp——

. LLTD()WN VALVE POSITICN CALCUII.ATOR

205 90600 LETDOWN  SUM -7.7 0.0
3 0.0 1.0

‘,0590601 1. 1430 -1.0 CNTRLVAR 2
) SRR 0 St G g St ey C

# QTLAP: VALVF COhTROLLEP

i S G i E e T L e L

* CHANGES TO STEAM VALVE

i e B T

5400201 0 13.604000 13.604000 0.0

5400300  SRVWILV

5400301 910

20254000 NORMAREA

20254001 0.0

20254002 0.0001

20254C° 1.0 g

* LOHPlTk DhLTA T tRROR

heemes mmmc]ecne cone]ess

205 ‘)(J?(K) "DELTA T" SUM

205 9(7(1 556.6 =1

*- crsr]eree swwn]-- -

* H'.TFR l)Fl*A ] THRL DLADBAND

()J‘X)B(Ki DLADBAND HIMTI\)N 1.0

20590801 CNTRLVAR 907 908

20290800 REAC-T

20290801 -100, -100,

20290802 -0.1 -0.1

20290803 -0, 0.0

20290804 0, 0.0

20290805 0, 0.1

20290806 ). 100,

D) R ]-=== men]ene-

* INTEGRATE ULLTA T ERROR

i s 1 1,.-_4 .,__-l_--;
’U)‘)O()(K "[NT D 1" INTEGRAL 1.0
9()9( l (NrRl VAh 908

* - S s R CE

* \TLI\M VALVP P(NTIO\ CALCULATOR

* ated bt S e Gt

’(‘ 91000 TC ON*R)L SUM 0 0.44405 0

+ J 0.40

20591001 0,44405 -0.0564 CNTRLVAR 908

20591002 -0.0059 CNTRLVAR 909
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+ SIMPLIFIED FEED SYSTEM CONTROLLER

e o e B B Joee wmns 1----
¢ SIAPLIF'ED FEED LOGIC :

20591100 SGLVLERR SUM 10 0.0 1

20561101 3.1293 -1.0  ONTRIVAR 001

20591200 FEEDFLOW SUM 1.0 0.9 1

20591201 0.0 1.0 MFLOW) 540000000

20591202 48.4  CNTRLVAR 911

feose seselesss sccc]eens cove]ones
+ REPLACE FEED JUNCTION TABLE

Y Q. ..__1,.._. . ] ________ 1--.-

5660200 1 0 CNTRLVAR 912

5660201 -100.0 19,017 0.0 0.0

5660202 -1.0 0.0 0.0 0.0

5660203 0.0 0.0 0.0 0.0

5660204 50.0 50.0 0.0 0.0

5660205

5660206

56604.0"

-------- | e B B B e

» REPLACE REACTOR POWER 1ABLE

290000 POVER 699 1.0 36.0+6
20290001 0.0 1.0
20290002 ©.1 1.0
20290003 0.2 1.0
20290004 0.3 1.0
20290005 0.4 1.0
20290006 0.5 1.0
20290007 0.6 1.0
20290008 0.8 1.0
20290009 1.0 1.0
70290010 1.5 1.0
20290011 2.0 1.0
20290012 3.0 1.0
20090013 4.0 1.0
20290014 6.0 1.0
20290015 8.0 1.0
20290016 10.0 1.0
20290017 15.0 1.0
20290018 20.0 1.0
20290019 30.0 1.0
20290020 10.0 1.0
20290021 60.0 1.0
20090022 145 1.0
. RE.PLA(,F TRIPS FOR Si rrm vrm
. SCRAM
0000510 TIME O GE NILL 0 149 L
*  BREAK OPENS
0000511 TIME O GE NLL 0 Lid 1
*»  POP TRIP
0000512 TIME O GE NILL 0 149 1
+  HPIS ON
0000513 TIME 0 GE NILL 0 149 L
*  LPIS ON
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0000514 TIME 0 NULL 0
aSa$a$-s¢$a$a$a$t$-$a$t$a$ﬁ$t$t$t$a$n$gSﬁSnSnSn$¢$t$-$a$a$n$a$a$ﬁ
RELAPS END CARD




APPENDIX C A base case input deck for a transient calculation

/JOB

L25BTR4, T5H000.

/USER
ATTACH,RSTIN=LZ5SK.
ATTACH, STHZXT , RE364RX .
FILE,RSTIN, SBF=NO.
FILE,RSTPLT, " "=NO.
DEFINE,PLOT" ' - . ,5P4BL.
RFL,CM=3700u., wu=200.
REDUCE(-)
RE364BX, , *PL=50000
/EUR

= LOFT 12-5 BASE TRANSIENT TO 120 SEC
0000100  RESTART  TRANSNT

0000101  RUN

0000103 14453 1

0000105 5.0 10.0 :

e S | g Jusn gias Jyren sion iy N i drree
0000201  120.0 1.0-6 0.01 14003 10 10600 1000

* REMOVE PEJHP SPEED S)ONTROLLER§ ; .
20590100 MSSERR  DELETE 0.0 0.0 0.0 .0 0.0 0.0
20590200 PCPISPD DELETE 0.0 0.0 0.0 0.0 0.0 0.0
20590300 ll’CPZSPD ll)ELETE (IJ.O 0.0 (1].0 0.0 (1).0 00 y

Aere bl hes iowis g PR, PR, pRIURDIR Sea R T
* RENODALIZE PUMP1

Frons. wawn ey s oasn ok ! bl g e : St i 0 Jrwne
1350000 "PCPUMP1 " PUMP

1350101 0.0 0.4572 0,0991 0.0 9.0 0.317900
1350102 0

1350108 130010000 0.0 0.017 0.017 00u0

1350109 140000000 0.0 0.05 0.05 0000

1350200 0 1.49288+7 1,23094+6 2.46151+6 0.

1350201 0 3.079%0 3.07% 0.0

1350202 0 3.2641 3.2641 0.0

1350301 D -0 =1 -3 695 0

1350302 369.00000 35018970 31550000 96.000000 £90.60000 1.4310000
ig%g(l)g 818.6000-’) 00(0)000000 80(7).43300 ."1440000 19.598700 00000000

*

+  PUMP DATA

*

» SINGLE PHASE HEAD CURVES

pomoe e J-- neee J--em ee- J-men eee J-ren oo J-mon -en 1----
+ HEAU CURVE NO. 1

1351100 1 1

1351101 0.0000008+00 14036008400

1351102 1,9061008-01 1. 36360040

1351103 3.896300E -1 1. 3186008400

1351104 5.939600E-01 1. 2328008400

1351105 7.992000E-01 1. 133600E+00

1351106 _ 1.000000E+0 1. 000000E+00 1

D B B I E e SO 1----

+ HEAD CURVE NO. 2
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e SR TR E S e
1351200 1 2

1351201  0.000000E+00 -6. 700000801
1351202 2.000000E-01 -5, 000000C-01
1351203 4.000000§-01 -2. 500000801
1351204 5,755400€-01 0. 000000E+00
1351205 7.443200€-01 2. 583000801
1351206  7.734800E-01 3. 778000E -0
1351207  8,631300€-01 6. 326000E-01
1351208 1.000000E+00 1.000000E+00
e B e )
» HEAD CURVE NO. 3

e e T e
1351300 1 3

1351301  -1.000000E+00 2.4722008+00
1351302 -8 057400E-01 2. 047A00E+00
1351303  -6.069000E-01 1.831000E+00
1351304  -4.068300E-01 16240006400
1351305  -2.0017106-01 1.470500E+00
1351306  0.000000E+00 1403600400
A -__-1---~ _-__1_--- _---1__-- PR, ————
» HEAD CURVE NO. 4

T i B e
1351400 1 4

1351401  -1.000000E+00 2.4722008+00
1351402 -8.229700E-01 1.996800E+00
1351403  -6.333200E-01 1. 589700400
1351464  -4,553400E-01 1.327900E+00
1351405  -2.710900E-01 1.194900¢+00
1751406  -1.771600E-01 1. 0605008+00
1., 107  -9,073000E-02 1.015600E+00
1331408 0, 000000E+00 9.342730E-01
e i CEEIEE Chuapae
* HEAD CURVE NO. 5

1351500
1351501  0.000000E+00 . 500000E-01
1351502 2.000000E-01 2.800000E-01
1351503  4.000000E-01 1, 400000E-01
1351504  4.118000E-01 2. 758000201
1351505  5.976300E-01 4.584000E-01
1351506  7.934670E-01 6.992000€-01
1351507  1.000000E+00 1. 000000E +00
Y -__-1-__- u-_-l~__- __-ml-m__ ,M,-l_-_- _-"-l_-_- __,-1_-_-
« HEAD CURVE NO. 6
geene sseslesne mesc]eses sesalemes cess]rnes snss]ecse cnnc]oves
1351600 1 6
1351601 0, 000000E+00 9.342790E-01
1351602  9.109900E-02 . 229000E-01
1351603  1.865090£-01 8.963600E-01
1351604  2.717620E-01 8. 750000E-C1
1351605  4.558720E-01 8.433000E-01
1351606  5.744060E-01 8. 355000E-01
1351607  7.405760€-01 8.466000E-01
1351608  7.666190E-01 8.469000E-C1
1351609  8.714710E-0] 8.838000E-01
1351610  1.000000E+00 1. 000000E+00
1

+ HEAD CURVE NO. 7
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1351700

1351701 :

1351702 -8, 00UUOR
1361703 -6.00000CE-U1
1351704  -4.000000E-01
1351705  -2.000000E-01
13 1706 0. 000000E+00
pS—— 1--._ __._l‘ -
* HEAD CURVE NO. 8
_-__1-__m _.-.1--_
1351800 1

1351801  -1.000000E+00
1351802  -8.000000E-01
1351803  -6.000000E-01
1351804  -4.000000E-01
1351805 -2, 000000E-01
1351806 0. 000000E+00

funee seseleces

» SINGLE PHASE TORQUL DATA

* TORQUE CURVE NO. 1
Y __--1---n PR
1351900
1351901
1351902
1351903
1351904
1351905
1351906

R -

[ pea——-

().OOOOO()E*OO
1.930000€-01
3.930000E-01
5.955200E-01
7.978200E-01

1. OOO()OOE*OO
ro]nene coe 1
* TOROUF CURVE N()

donen cave]owes 1
1352000 2

1352001
1352002
1352003
1352004
1352005
1352006
1352007
boene senslosce vwse]es

* TORQUF CURVE NO. 3
Py N_,_1~-__ I,
13 2100
1352101
1352102
1352103
1352104
1352105
135 1()()

0. 000000E +00
4., 0000008 -01
5.000000€-01
7.372550E-01
7.680490E-01
8.672300E-01

1. 000000E 400
8. 009600€ -01
-6. 063800E-01
-4, 0686006 -01
-1.992800E -01
0.000000E+00

o ey

. roauua CURVE NO. 4
i SRS B
1352000 2

1352201
1352202
1352203
13()7

-1, 000000E+00
-8. 223400E-01
~6.337100E-01
-4.585300E-01

--_,1-_-_
- _,-_1-,-- -

-,_-1-_-- ----1---_ -

l-__, pRap——

____l-"__
--_hl*.ﬂ_
92

1. 000000E *0()

__._1_<,_ o-nia

7

=), 000000E+00
~6. 300000E-01
-3.000000E-01
~5. 000000 -02
1. 500000E-01
2. 500000E-01

8

=1, 000000E+00
-9, 700000E-01
-9, 500000E-01
-8. 800000E-01
-8.000000E-01
~6. 70600VE-01
,--1"_~_

_--l-_-- .,-,l-m_

S

1

6.032000E-01
6.325000E-01
7. 369000E-01
¥.331000E-01
9, 229000E-01
1. 000000E +00

,_-_l,A‘

~6. 700000E-01
~2. 500000E-01
1.500000E-01
5. 265860 -01
6.063940E-01
7.436600€-01
1.000000E+00
“,]__“,

_1~-,_
3
1. 984300E+00
1. 394000E+00
1.097500E+00
8.22(XX)0E-01

6. 648000E-01
() 032000E-01

-1__-- p—

-_~-1»-_- ———

-<_-1~_

---_1-.-- ,-“.1p,-- p—
-1-_-_ ow

cmmm ] —

._--1_.-. -

B e B

4

1,984300E+00
1. 830800 +00
1.682400E+00
1.557000E+00

~-1.".- ---ql_.__ a—— 5

_w]_-"

__-_]-_-- ——

_--_1-”-, _-~_1__‘, PR

e e s LIPS

1-.._




1352205 -2.670230L-U1 1.436200E +00
1352206 -1,761070E-01 1. 387900E+00
1352207  -8.931000E-02 1. 348100E+00
1352208  0,000000E+00 1.233610E+00
peves sese]eccr anes]ence sesc]eccs cncslenee ssse]ece. cosc]eeee
* TOKQUE CURVE N(l ’)
- seleces casc]ecns csne]ces snce]enes cosc]ecce coseleeee
1352300 2 5
1352301  0.000000E+00 -4, 500000F -01
1352302  4.000000E-01 -2, 500000E-01
1352303  5.000000E-01 0, 000000E+00
1352304  1.000000E+00 3. 569000E-01
peoee csse]esne ccco]eces coscleces -
+ TORQUE CURVE NO. A 1
et G el EE L
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 1.041600F +00
1352405 4, 586690F-01 $.958000E-01
1352406  5.744800E-01 7.807000E-01
1352407 7,381600E-01 6.134000E-01
1352408  7.685200E-01 5.849000E-01
1352409 8.700570E-01 4.877000E-01
1352410 1.000000E+00 3. 569000E-01
preee comelecne cmee]ocen cncnlenen cmsc]eces ccsc]eces cone]ewe.
. TORQUL (URVF NO. 7
135250
1352501 ‘1.(K)O()(0E*(K) 1. 000000E +00
1352502  -3.000000E-01 ’9.0000005-01
1352503  -1.000000E-01 ~5.000000E-01
135”)()4 0, ()(K)(\()()F +00 “4 JOOOOOF 01
fnens anenles sloeve senalanes «mujee
* 'IORQUE (URW NO 8
l35u000 2 8
1352601  -1.000000E+00 -1, 000000E+00
1352602 'Q.S(KW)E"U] -9.000000E-01
1352603 -8, 000000E-( -8, 000000E-01
13‘)3604 0. 000()0‘)? *()( -6. 700000E-01
fosss seapleant snma]ores mvnslanae wanlonns smen]onns
WO - PHAQI‘ HULTIPI [ER DATA FRO” LJ -6 TEST DATA
gomte shwnlesns seanlesus shne]oasnn assale
Hl‘AD (,URV[‘
. _-,l - ~)..1>... UG, [———
l3J300ﬂ 0
1353001 0, 000000£+00 0. 000000E+00
1353Cu2  1.000C00E-01 0. 000000E+00
1353003  2.000000E-01 1.000900E-01
1353004  3.000000E-01 2. 00000CE-01
1353005 3. 500000€-01 3.000000E-01
1353006  4.000000E-01 6. 000000E-01
1353007  5.000000E-01 6. 000000E~01
1353008 6, 000000E-01 6. 000000E-01
1353009  7.000000€-01 6. 000000E-01
1353010  8.000000€-01 5. 000000E-01
1353011 9. 000000E-01 3. 000090E-V1]




1353012

T T

+ TORQUE CURVE
« R

1353100
1353101
1353102
1353103
1353104
1353105
1353106
1353107
1353108
1353109
1353110
1353111
1353112

R

1. 000000E+00
ool eires

0

0., D00000E+00
1. 000000E-01
2. 000000E-01
3. 000000E-01
3. 500000E-01
4, 00000001
5. 000000E-01
6. 000000E-01
7. 000000E-01
8. 00000DE-01
9. 000000801
1. 000000E+00

_-_-] —— - 1‘-_,

_-,-l_-_- PR .
_1--,,

1----

0. 000000E+00
0. 000000E+00
1. 000000E-01
3. 00000GE-01
5. 000000E-01
7. 500000E-01
7. 500000E-01
7. 500000E-01
7. 500000E-01
7. 5000CIE-01
5. 000000E-01
0. 000000E+00
g S s o

PUMP 2- PHASL DI}FFRPNCE DATA

*
" p———
-

i

HEAD CURVE NO l

13541(10
1354101
1354102

hemme -

~e-]e
1
0. 000000E+00
1000000400
-.-l----

* HEAD (‘ URVE NO.

1354"0()
1354201
13‘)4"’0“

* -

1 -
1

0. 000000E+00
¥ K)OO()()E »00
] o %

* HLAD F URVF NO 3

135430()
1354301
1354302
1354303
1354304
1354305
1354306
1354307
1354308
1354300
13'»43 1()

4-_-1_,_, e

13544()0
1354401
1354402
1354403
1354404
1354405
1354406
1354407
1354408
1354409
1354410

-1-- i Bt

1

=1, 000000E +00
=9, 000000E-01
-8. 000000E-01
-7, 000000E-01
~6. 000000E -01
~5.000000E-01
-4, 000000E-01
-2, 500000E -01
-1, 000000E-01
0. ()UO()OOF +00

e
la--, —a

__--lﬂ_-_
___1 Sp— _,,-1 e |

“-1_--_

1

1. 000000E +00

1, 000000E+00
_-,-lu_-_ _---1-_,_

l.OOOOOOE*OO
1. 000000E +00
w,]-,.. -

-_,,1<_._

3

-1, 160000E+00
-1, 240000€+00
1. 770000E+00
-2, 360000E+00
=2, T90000E+00
-2.910000E+00
~2.670000E+00
-1, 6%0000E+00
-5. 000000E-01
0. 000000E+00

% il CEEEI, (e R
* HEAD CURVE NO. 4

1

-1.000000E +00
=9, 000000E-01
~8. 000000E-01
-7, 000000E-01
~6. 000000E -('1
-5.000000E-01
-3. 500000E-01
-2.000000%-01
-1, 000000E-01
0. 000000E+00

-_1___- ———

~1. 160000E+00
-7.800000E-01
~5.000000E-01
~3. 100000E-01
=1, 700000E-01
-8, 000000E-02
0. 000000E+00
5.000000E-02
8. 000000E-02
1.100000€-01

- 146 -

____l--_. noen]esss
1-,-- - »-1,--. M e ] Swee mbme ] s

,___l_w PRGOS, S
~_..1._,. o

) Gttt Terey PR

S T



gesee mees]sens scec]ress ssselrese cosnrave o
+ HEAD CURVE NO. 5
#ommn mmen]ee—— -
1354500 1
1354501  0,000000E+00
1354502 2.000000E-01
1354503 4. 000000E-01
1354504  6.000000E-01
1354505  8.000000E-01 i
1354506  1.000000E+00 ~1.470000E+00
+ HEAD CURVE HO. 6
1354600 1 6
1354601 0. 000000E+00 1.100000E-01
1354602  1.000000E-01 1. 300000E-01
1354603 2. 500000E-01 1. 500000E-01
1354604  4.000000E-01 1. 300000E-01
1354605  5.000000E-01 7. 000000€-02
1354606 6. 000000E-01 -4, 000000k -02
1354607  7.000000E-01 ~2. 300000E-01
1354608 8. 0000008-01 -5, 100000€E-01
1354609 ; - -9, 100000E-01
1354610 N ~1.470000E+00
B m— 1-===
* HEAD CUR\{E NO, 7 :
1354700 1 {
1354701 -1, 000000E+00 0. 000000E+00
13‘)4702 0, (X)OO()()E*(K) 0. 000000E+00
* - H.,l-, 1 i -...-l,.,.‘ __-,1__-_.
» KEAD CURVE NO. b
sorlrmes arnslecen sonnlonns sunsjucss svasfonns srnal]iens

1354800 1 8
1354801  -1.000000E+00 0. 000000E+00
13‘)480" 0. 000()00[*00 0. 000000E +00
+ TORQUE (URVF NU 1
feeee necslomes sten]ecie casrleser sseslonse sesclonen snenlencs
1354900 2 1
1354901 0, 000000E+00 1.000000E+00
1354906  1.000000E+00 1. 000G00E+00
Y App—— __...\1.,.,.” ,.,.-l.._._- e
* TORQUE CURVE NO, 2
¥ . _....,1,.,_. __--l- R
1355000 2
1355001 0, 000000E+00
135500" . 000000E+00

o e, ....._l g
* TORQU[‘ ( ]R l' NO. 3
pp— pe ea _-1
135‘;1()(} :
1355101 ~1.000000E+00 1,984300E+00
1355102 -8, 009600€-01 1. 394000E+00
1355103  -6.063800E-01 1.09756IE+00
1355104 -4, 068600E-01 8. 220000E-01
1355105  -1,992800E-01 6.648000E-01
1355106 0. 000000E+00 6.032000E-01
e e ) B e e




* TORQUE CURVE NO. 4

" p— ....‘-l--_- -.,.‘-.l....-.. __..-1_...N

1355200 2 4

1355201 -1, 000000E+00 1. 984300E+00

1355202  -8. 223400801 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  -8.931000-02 1, 348100E+00

1355208 0. 000000E+00 1.233610E+00

hross svaslovne cren]oses save]onun snpe]eces acnslnses weosfenne

* TORQUE CURVE NO, 5

oo " seoe]eeee ssselecns seve]ese cnc]ever cesn]anee
5

1355301  0.000000E+00 ~4. 500N00E-01

1355302  4.000000E-01 -2. 500000E-01

1355303  5.000000€-01 0. 000000E+00

1355304  1.000000E +00

hevme seasisbes coundoe

* TORQUE CURVE N(l 6

Founn senujuses mome]es

1355400 2

1355401 0. 000000E+00 1.233610E+00

1355402  9.064300E-02 1. 196500E+00

1355403  1,8856% E-01 1. 109600€+00

1355404 2.734™ 1E-01 1.041600E+00

1355405 4,586 1)E-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. 569000£ (‘

komme cmen]emes .

v
* TORQUE CURVE NO.

l-~ ibin. l~~-
135‘)500
1355 501 'l.OOOOOOE*()()
1355502 -3, 000000E-01
135”)03 -1, 000000E-01 9.0"
1355 )04 0. 00()0()(1} +00 4.¢
T l 1 - -
* TOR(M CURVI‘ N(
- 1 - l b  evereaw
13\'.“60(1 2 8
1355601 -1, 000000E+00 =1, 000000E+00
1355602 -2, 500000E-01 -9, 000000E-01
1355603 -8, 000000E-02 -8, 000000E-01
13‘35604 0. ()()()()()()I (K) -b. 700000E-01
R 1 l - 4,..,]v-__. ———
* RhN(lDMld‘ PUHP 4

o e it Lt ) o
16")0()00 "P(‘PUMI” Y PUMP
1650101 0.0 0.514 0.0991 0.0
1650102 O
1650108 160010000 0.0 0.017 0.017
1650109 170000000 0.0 Ced 0.1 0000
1650200 0 1.49287+7 1.23094+6 2.4615146 0.
1650201 © 3.4623  3.4623 0.0
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1650202 0 3.5798 3.5798 0.0

1650301 135 135 135 " g 697 0
1650302 369.00000 .36859079 .31550000 96.000000 500.60000 1.,4310000
1255831118 818600«) O(KOIWOOO (2)07043300 .04440000 19.598700 00000000

gosee mmee]immn meee]omme sems]mse seec]emee ceos]ecee cees]ees
» REMOVE SPRAY LINE, SPRAY VALVE, AND CALCULATOR
#omon e R ]---- e 1-2e =en 1--n= =e- e 1--e-

4200000  SPRAY DELETE
4350000 SPRVLV ~ DELETE
20590400 SPRAY DELETE 0.0 0.0 0.0 0.0 0.0 0.0

P e B heotlin: it SR Sy
+ RENODALIZE PRESSURIZER MASS CALCULATOR
pomnn e “]-mee e 1---- --e- Joe mmen 1--nn e O 1----

20507000 PZRMASS  SUM 1.0 0.0 1
20507001 0.0 3.33500-3 RHO 400010000

20507002 3.33500-3 RHO 405MYG0

20507003 3.33500-3 RHO 405020000

20507004 6.84000-2 RHO 415010000

20507005 8.38000-2 RHO 415020000

20507006 2.24255-1 RHO 415030000

20507007 2.98987-1 RHO 415040000

20507008 2.24255-1 RHO 415050000

20507009 7.32000-2 RHO 415060000

20507010 1.42000-2 3HO 420010000

20507011 . }.42000—2 II(HO 320020000 4 )
Rrree wmem]emme cseesleoses eswes jecee sees jeess sene jeenme SeesLTTT"

+  REPLACE PRESSURIZER BACKUP/CYCLING HEATERS POWER TABLE
*»  BY ZERO POWER IN ORDER TO DESCRIBE HEATER-OFF OF PRZ.
«  INSTEAD OF REMOVING PRESSURIZER HEAT STRUCTURE COMPNENTS

uone aaby Jress Swaw g e e Jreve map ' gttt
20241700 POWER 693

20241701 0.2 0.0

20241702 1.0 0.0

20241800  POWER 694

20241801 0.0 0.0

2024182 1.0 0.0

geoms secc]eowe suse]even aemeloves cocn]eces sesc]enen cans]eee

» REMOVE PRESSURIZER LEVEL CONTROLLERS, CHARGING COMPONENT, AND
i (l: 1 1 1 1
pommm mman]emen mema]emee mee]ese meee]esee come]eces cmee 1----

20500200 PZRLVL ~ SUM 1.0 0.0 1
20500201 0.0 0.1815  VOIDF 415010000

20500202 0.1524  VOIDF 415020000
20500203 0.3967  VOIDF 415030000
20500204 0.5289  VOIDF 415040000
20500205 0.3967  VOIDF 415050000
20500206 0.1943  VOIDF 415060000
20500207 0.1029  VOIDF 420010000
20500208 0.1029  VOIDF 420020000

9800000 "CHRG R" DELETE
9850000 "CHRG V" DELETE
20590500 CHARGE  DELETE 0.0 0.0 0.0 0.0 0.0 0.0
9900000 "LTDWN S" DELETE
9950000  "LTDWN V" DELETE
20590600 LETDOWN DELETE 0.0 0.0 0.0 €.0 0.0 0.0

komme wmo ]---- === ]---- == Jomee oo Jommn ne 1---n e- 1----
+ REMOVE STEAM VALVE CONTROLLER
B i B T 1----
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5400000 "Cv-P4-10 " VALVE

5400101 530010000 541000000 0.0047772 0.0 0.0 0100
5406201 0 3.132  13.5% 0.0

5400300  MTRVLV

5400301 687 688 0.05 416170 540

20254000  NORMAREA

20254001 0.0 0.0

20254002 9.25-4  9.25-4

20254003 1.0 1.0

20590700 "DELTA T" DELETE 0.0 0.0 0.0 0.0 0.0 0.0
20590800 DEADBAND DELETE 0.0 0.0 0.0 0.0 0.0 0.0
20590900 “INT D T" DELETE 0.0 0.0 0.0 0.0 0.0 2.0
20591000 TCONTROL DELETE 0.0 0.0 0.0 0.0 0.0 0.0
20290800 DELETE

- P ]-m=n ween J-men weee I J-=em mene 1----
« REMOVE nlmn svsrmlcomoumlz : ! :

Ronus cnee locce sneelesve cnss]lenee concleones cssclene: cocelccan
20591100 SGLVLERR DELETE 0.0 0.0 0.0 0.0 0.0 0.0
20591200 FEEDFLOW DELETE 0.0 0.0 0.0 0.0 0.0 0.0
5660000 "FEED " TMDPJUN

5660101 565000000 508000000 0.05

5660200 1 689

5660201 -100.0 18.630 0.0 0.0 *12-5

5660202 0.0 ‘18.630 9.0 0.0 +12-5

5660203 0.5 0.0 0.0 0.0 *12-5

5660204 1.0 2.5 0.0 0.0 +12-5

5660205 1.5 1.0 0.0 0.0 +12-5

5660206 2.0 0.25 0.0 0.0 *L2-5

5660207 2.5 0.00 0.0 0. +12-5

. 900 REACTOR POWER VS TIME AFTER SCRAM

*

#omn e J-mn —mee ]-mme mmee S -
20290000 POWER 699 1.0 36.0+6

20290001 0.0 1.0

20290002 0.1 0.963758 «NEWLY GENERATED FROM L2-5 POSTTEST
20290003 0.2 0.659722  «AND L2-5 DECAY CURVE BY EDR
20290004 0.3 0.5625

20290005 0.4 0.409722

20290006 0.5 0.274004

20290007 0.6 0.22917

20290008 0.8 0.145832

20290009 1.0 0.117425

20290010 2.0 0.1085

20290011 6.0 0.077943

20290012 10.0  0.0701122

20290013 20.0  0.06049765

20290014 50.0  0.041384

20290015 60.0  0.040139

20290016  100.0  0.035159

» REPLACE TRIPS 510-514

. Pt 1e-n =ee- j R - 1----
*+  SCRAM

0000510 P 100010000 LT NULL 0 14.19+6 L
*  BREAK OPENS

0000511 TIME 0 GE NIL  © 0.00 L
* PCP TRIPMODIFYREROM1, 75CSEC: ACCORDINGOTOLEXP . DAT.REP. L2-5
000051'2“) ST(I)NPE 0 GE NULL 0 0.9 L
! I
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0000513  TIME 0 GE  NULL 0 23.9 L
* LPIS ON

0000514  TIME 0 GE  NULL 0 .32 1L
+  REFLOOD INITIATION TRIP MODIFY

0000555 P 230120000 LE NULL 0 1,046 L

#omme e 1---- -o-- ]---- ---- ]---e -=es 1--en —ee Jomme wen 1----
+ RENODALLZE DEAD END OF FUEL WODULES 1 1
2510000 "DE FL, ODS" SNGLVOL

2510101 0.0 0.7844123 0.1154214 0.0 90.0 0.7844123
2510102 3.81-6  0.214 00

251000 0 Lasaze00. 1422680 10 2461200.0 2. 438668 4
homme wmee e ——— - wmme |emne meme esee e | S - -
+ MINOR EDIT VARIABLES

i J--en wmee ]-ooe mon O I J-me mnes 1---
0000301 P 250010000

0000302 P 530010000

0000303  TEMPF 250010000
0000304  TEMPF 215010000
0000305  MFLOWJ 340010000
0000306 MFLOWJ 305010000
0000307  RHO 100010000
0000308 HTTEMP (002100501
0000309 HTTEMP 002100110
0000310  HTTEMP 002100410
(0000311 HTTEMP 002100510
0000312 HTTEMP 002100810
0000313  HTTEMP 002101016
0000314  HTTEMP 002101110
0000315  MFLOWJ 600000000
0000316  MFLOW) 610000000
0000317  CNTRLVAR 4

0000318 PMPVEL 165

# ==-= ADDED MINOR EDIT VARIABLE ----
0000331 P 100010000
0000332  VOIDG 230010000
0000333  VOIDG) 317000000
0000334  VOIDG) 347000000
0000335  HTTEMP 002101210
0000336  CNTRLVAR 2
0000338  VOIDG 225010000
0000338  MFLOWJ 180010000
0000339  MFLOWJ 100010000
0000340  TEMPF 712010000
0000341  TEMPF 714010000
0000342  TEMPF 71601000
0000343  TEMPF 718010000
0000344  TEMPF 225010000
0000345  MFLOWJ 720000000
0000346  MFLOWJ 722000000
0000347  MFLOWJ 724000000
0000348  MFLOWJ 726000000
0000349  MFLOWJ 728000000
0000350  MFLOWJ 731000000
0000351  MFLOWJ 709000000
(000352  MFLOWJ 225010000
(000353  MFLOWJ 225020000
0000354  MFLOWJ 719000000
0000355  MFLOWJ 741000000
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0000356  MFLOWJ msoaoooo
0000357  CNTRLVAR

0000358  CNTRLVAR 7
0000359  CNTRLVAR 8
0000360  CNTRLVAR 10
0000361  CNTRLVAR 12
0000362  CNTRLVAR 71
0000363  CNTRLVAR 72
0000364  CNTRLVAR 75
0000365  CNTRLVAR 77
0000366  HTTEMP 001100110
0000367  HTTEMP 001100410
0000368  HTTEMP 001100510
0000369  HTTEMP 001100810
0000370  HTTEMP 001101010
0000371  HTTEMP 001101110
i it ¢ Sl criagy Jrame mhus oes inaae 1 -------- §oesa nene 1~---

- -..-—- .......- ---_ --._- .---.- - -....-.. - --_- ——— |

t‘a‘t‘a‘asasasaSa‘t‘t&t‘wststsa$a‘n‘t‘tstS*S*‘a‘*‘t‘t‘a‘a‘a‘*‘tst
*  ACCUMULATOR, TRIPS, AND CONTROL VARIABLE

friasie  granie Jrven mase ! Sobioia s dnoms sanm ol Areesl mean " S
* ACCUHUMTOR VALVE '{RIPS i y A y
0000579 PII-‘LOWJ 610000000 GE NULL 0 0.0 N
(0000580  CNTRLVAR 4 LT NULL 0 09 I
0000682 \;)79 ?ND i580 N A 1

* ACCUHULA}'OR LEVEL (lI(NTRO' VM]lIABLF A
.......................................... 1_...-.. — .
20500400 ACCMLVL  INTEGRAL -6.549E-3 2 10 0

20500401 VELFJ 610000000

Aeesw scsplumas cecr]esss cnanleves waeclenns seeslescs aces]esas
* ECC CHECK VALVE

keses emtnlomms esac]ones sovsfomne cene Jrres mwmw s g L
6000000  “ECC CHKVLV" VALVE

6000101 605010000 185000000 0.0 1.3869  1.3869 0100
6000201 0 0.0 0.0 0.0

6000300  TRPVLV

6000301 681

fuane sy Jonmn fwmd qrese waie Bl e . Joses wire gomee

* ECCS HEADER TO PCS

Rosns mesc]enas evsslocun simeleses sman]anan sese]eces apne]oass
6050000  "ECCS HEADR" SNGLVOL

6050101 5.989E-3 4.8247 0.0 0.0 90.0 2.2061
6050102  1.0165-5 0.0 10

6050200 0 4.29E46 125472, 2600290, 0.0

keess sese]onne wmer]eces smac]aune ccoc]enes coee]esse anss]esee
* ACCUMULATOR VALVE

Aoens sbocfunen mbns]ueee seav]ime sevsonne sovelinns sns Jrinsn

6100000  "ACCUM VLV " VALVE

6100101 615010000 605000000 0.0 8.1009  8.1009 0000
6100201 0 0.0 0.0 0.0

6100300  TRPVLY

6100301 682

. ACCUHULATOR PIPE
ey CUCEIRTREE) U PR [ ) (TS p—
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6202200

o

*  RENODALIZE REACTOR VESSEL

2300210
2300211
2300301
2300401
2300501
2300601
2300801
2300901
2300902
2300903
2300904
2300905
2301001
2301101
2301201
2301202
2301203
2301204
2301206
2301206
2301207
2301208

"ACC PIPE "
0.01608 24,5486 0.0 0.0

"ACCUMULATE"
1.8261563 0.0 0.0

1.254
2,286-5
4,29E+6

0.0
303.2

SNGLVOL
10

10

615000000 8.2136-3 6.7582  8.3202

1.45

0.183262
0.171287
0.172986
0.171486
0,171455
0.177236
0.183262
(170500
0.171287
0.144000
0.172986
0.170500
0.171486

0.177236

0.0

b OO D 2 DO
<=

&ooo\xmm-bwc.:»-‘w

fu—
o

11

0.1397017 12

S

=e

oo oo
R So
-3

ODCOOO -

fory
=

—
R

12

12

14965200,
14963900,
14962600,
14961300,
14959600,
14958400,
14957200,
14956000,

0
4.0251 0.6705% 0.04445 0000

R e B L S

—O0 =3 &5 O

1241610, 2460710,
1259980. 2460740,
1283660. 2460770,
1308190, 2460800,
1333120, 2460840,
1357340, 2460860,
1378570, 2460880,
1395380. 2460900,

= ang i

bb%%%%%%
coooooo2
OO0



2301209 0 14954300, 1409880, 2460930, .0 0.0
2301210 0 14953100, 1420370, 2460950, .0 0.0
2301211 0 14952100, 1424970, 2460980 .0 0.0
2301212 0 14950800, 1428220 2461010, .0 0.0
2301300 0

2301301  1.3752000 1.3752000 0.0 01

2301302 1.3873000 1.4831000 0.0 02

2301303 1.4047000 1.5229000 0.0 03

2301304  1.6861000 1.8848000 0.0 04

2301305  1.4469000 1,5896000 0.0 05

2301306  1.4747000 1.6113000 0.0 06

2301307  1.4997000 1.6387000 0.0 07

2301308  1.7952000 2.0126000 0.0 08

2301300 1.5299000 1.7418000 0.0 09

2301310  1.5361000 1.7545000 0.0 10

201511 15359 L7821 0.0 1

pomme o 1oms wee 1--n wnee 1---- === 1--ee -ee 1-ems weme 1----
: OVER CORE SUPPORT STRUCTURE 1 1 ;
250000 "1 COKE SUp" BRANCH

2250001 2 0

2250101  0.2832456 0,5709989 0.0 0.0 9.0 0.5709989
2250102 3.81-6  0.095 00

2250200 0 14970400, 1230690, 2460590, 00000000
2251101 225010000 230000000 0.1134 1.5 15 0100
2252101 225010000 235000000 0.0 12, 12, 0100
2251201 2,0569000 2,0569000 0.0

2252201 67052000 67052000 0.0

Aomme oo R R Jomes wome 1-een e T 1----
» UPPER HEAD

hooe wone ]---- - J=eee meme ]--mn wmn Jomee ee 1-mme nen 1----
2520000 "UPR HEAD " BRANCH

2520001 2 0

2520101  0.2622585 0.2869580 0.0 0.0 90.0  0.2869580
2520102 3.81-6 0.0

2520200 0 14934100, 1413720, 2461390, 6,97239-6
2621101 250010000 252000000 0.0 0.37  0.37 0100
2522101 730000000 252000000 0.0 090+  0.90+44 0003
2521201 1.7356  1,8386 0.0

2522201 0602599 15501 0.0

homee —een ]-eo wmn J-mon wne 1--=- == 1-men =eee 1-en wee 1----
« UPPER FLOW SKIRT REGI<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>