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Abstract

The potential for the RELAPS/MODS3.2 code was assessed for the loss of residual heat
removal (RHR) event during the mid-loop operation. The predictability of major thermal!
hydraulic phenomena was evaluated for the long term transient. The results of two typical
cases, cold leg opening (CLO) case with water-filled steamn generators (SGs) and pressurizer
opening (PRO) case with emptied SGs were compared with experimental data conducted at
ROSA-IV/LSTF in Japan.

it was found that the code was capable of simulating the system responses to the loss-of-RHR
event during the reduced inventory operation. The thermal hydraulic transport process
including noncondensable gas behavior was reasonably predicted with an appropriate time
setup and CPU time. Overall, the code well predicted the major thermal hydraulic phenomena
during the transient.



Executive Summary

Recently, the loss-of-RHR during the reduced inventory operation was of great
concern since there have occurred many events associated with it and the potential for
the significant risk through the PRA study has been identified. Also, in analytical
approach on the issue, it was revealed that there were many difficulties in getting
convergence of transient calculation, such as very long computational time and severe
flow oscillations in the core region, since the fluid flow and power conditions were
very low during the loss-of-RHR event. In particular, it was difficult for the code to
calculate the transport process of the mixture gas phase including noncondensable gas.
Recently, the USNRC developed the modified version, RELAPS/MOD3.2 code, which
incorporates new models and improvements based on the MOD3.1 version to resolve
the deficiencies in the code with respect to the analysis of the loss-of-RHR event.

The objective of the present analysis is to assess the potential of the RELAP5/
MOD3.2 code in predicting the system behavior following the loss-of-RHR event, and
to evaluate the major thermal hydraulic phenomena for a long term transient. To de
this, the calculated results are compared with the experiments which were conducted at
the ROSA-IV/LSTF in Japan. Two typicai geometry conditions considered in the
assessment are cold leg opening (CLO) case with water-filled SGs and pressurizer
manway opening (PRO) case with emptied SGs. The CLO case was to simulate the
geometry conditions during the maintenance of reactor coolant pump and the PRO case
was to simulate an open manway on the top of the pressurizer.

The calculation results involved pressure and thermal responses, water level and loop
behavior, noncondensable gas behavior and discharged flow through the opening during the
long term transient for the both cases. Also, the required CPU time and the estimated
system mass errors were discussed in view point of the code performance. The overall
conclusions through the present study are as follows:

1) The RELAP5/MOD3.2 code was capable of simulating the system responses to the
loss-of-RHR event during the reduced inventory operation. Especially, thermal hydraulic



transport process including noncondensable gas behavior was reasonably predicted with an
appropriate time step and CPU time. However, there were some code deficiencies such as
an estimation of too large system mass errors and severe flow oscillations in the core
region.

2) For the two typical geometry cases, the code predicted well the major phenomena
during the long term transient, such as the coolant boiling off in the core, system
pressurization, the occurrence of loop seal clearing (LSC), the migration of the
noncondensable gas, liquid hold up in pressurizer, core uncovery and so on. Also, the
overall trend of system pressures and fluid temperatures and the water level behavior

agreed well with the experiment.

3) However, in the CLO case, the heat transfer to the SG secondary side was
overestimated due to an excessive condensation on the U-tube wall by a large amount
of steam migration toward the SG U-tubes. Thus, the onset of the LSC was a little
delayed as compared to the experiment. In the PRO case, the maximum pressure in
core upper plenum was overeshot due to an excessive steaming in the core region and
the liquid hold up in the pressurizer was also overestimated. Thus, the core heat up
initiated much earlier than in the experiment. In view point of safety ensurance, the
delay of the LSC, the overestimation of the maximum pressure and the earlier initiation
of core heat up could give conservative results since it required earlier operator action
following the loss-of-RHR event.

4) Two type of core models were considered for sensitivity study. There were no
significant differences between both models, but the multi-dimensional effect on
natural circulation flow in the core region was somehow compensated by the two
channel core nodalization. Thus, the coolant temperature in the core region was
predicted more accurately in case of two channel core model.
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1. Introduction

The Residual Heat Removal (RHR) system is used to operate with the reactor
inventory reduced to mid-water level of the primary loop (mid-loop operation) for a
maintenance or inspection of components such as steam generator (SG) U-tubes and
reactor coolant pump (RCP) during a plant outage in pressurized water reactor (PWR).
Recently, the loss-of-RHR was of great concern, since there have occurred many
events associated with it and the potential for the significant risk has been identified.
The major causes of these events have been found to be a loss of vital ac power, an
inadvertent closure of isolation valve in the RHR suction line, and a loss of RHR flow
due to air ingestion into the RHR pump. Some of these events resulted in boiling of the
reactor vessel coolant and eventually the possibility to uncover the core if the loss of
RHR conditions should continue for a long time period [1, 2].

In order to understand thermal hydraulic process following the loss-of-RHR event,
analytical studies as well as experimental studies have been performed. In analytic
approach, the predictability of the major thermal hydraulic phenomena was evaluated
mainly using the best-estimate transient analysis codes such as RELAPS. However,
there were many difficulties in calculating the transient process [3, 4], especially in
consumption of very long calculational time and occurrence of severe flow
oscillations. These problems were found to be due to system configuration of reduced
mass inventory under low préssure and existence of noncondensable gas. H. Nakamura
et al. [3] performed calculation using the RELAPS/MOD3 v5m5 for the ROSA-
IV/LSTF experiment that simulated a loss-of-RHR event during a mid-loop operation
after reactor shut-down in a typical Westinghouse type PWR. It was reported that the
code predicted well the overall trend of the experimental data, however considerable
discrepancies were found in results for phenomena with multi-dimensional effects such
as steam migration and natural circulation flow. The analysis also revealed that there
were other problems of the code such as a nature of one dimensional code, an
overestimation of void fraction and oscillatory flow in core, and difficulty in getting
convergence for the gas phase equilibrium. S. Banerjee and Y.A. Hassan [4] also



performed the simulation of the loss-of-RHR event during the mid-loop operation
using the same code. The calculation results were compared with the same
experimental data which were obtained from the ROSA-IV/LSTF in Japan. It was
reported that there was good qualitative agreement between the measured and the
calculated data, however the calculation were computationally exhaustive and required
extreamly small time steps.

The difficulty in calculation has been found to be caused in the transport process of
the gas phase, in which steam and noncondensable gases exist simultaneously,
especially during severe flow oscillations resulted from the boil off in core. Recently,
the USNRC developed the modified version, RELAP5/MOD3.2, which incorporates
new models and improvements based on the RELAP5/MOD?3.1 version to resolve the
deficiencies in the code with respect to the analysis of the loss-of-RHR event. In
particular, in this version, the numerical schemes of the code to handle the appearance,
transport and disappearance of noncondensable gases in hydrodynamic volumes were
upgraded significantly and also the cross flow model was improved by including

gravity and wall friction terms.

However, the predictability of the RELAP5/MOD3.2 code on thermal hydraulic
phenomena has not been evaluated under the low flow and low pressure conditions.
Also, the numerical improvements of the code have not been assessed under the
reduced mass inventory operatidn.- Thus, the objective of the present analysis is to
assess the potential of the RELAP5/MOD3.2 in predicting the system behavior
following the loss-of-RHR event during the mid-loop operation, and to evaluate the
major thermal hydraulic phenomena for a long term transient. To do this, the
calculated results are compared and evaluated with the experiments which were
conducted at the ROSA-IV/LSTF in Japan.

The Chapter II includes a description of the LSTF and experimental conditions and
procedures. A code description and modelling of the facility including nodalization and
control logics are described in Chapter III. The calculation results are discussed in



detail with experimental data in Chapter IV. In particular, the discussion involves an
effect of nodalization in the core, consumption of CPU time, an estimated mass error
as well as an evaluation of the major phenomena following the loss-of-RHR event. The
code run statistics are also described in this chapter. The conclusions obtained through
the present study are summarized in Chapter V. Finally, the RELAPS/ MOD3.2 input
deck for steady state and transient run are attatched as an Appendix A and B.

10



II. Experimental Facility and Conditions
IL1. Facility Description

The Large Scale Test Facility (LSTF) of the Rig of Safety Assessment-IV (ROSA-
IV) program is a 1/48 volumetrically scaled model of a Westinghouse type 3,423 MWt
four loop pressurized water reactor (PWR). Figure 1 shows the overall flow diagram of
the LSTF. The facility includes a reactor pressure vessel, two symmetric primary loops
and steamn generators (SG), pressurizer and ECCS including RHR system. The pressure
vessel contains a core with full length fuel of 1,104-rods (3.66 m) simulating rod
bundle, a cylindrical downcomer surrounding the core, upper and lower plena, and a
upper head. The fuel rods consist of the electrical heated of 1,008 and the unheated of
96. The core bypass region is not simulated. The core power can simulate decay heat
up to 14 % of the 1/48-scaled nominal PWR core power. The facility has the same
major component elevation as the reference PWR to simulate the natural circulation
phenomena and also has large loop pipes to simulate the major two phase phenomena
in an actual plant. The four primary loops of the reference PWR were represented by
two loops with an equal volume. The hot legs and cold legs were sized to conserve the
volume scaling and the ratio of the length to square root of the pipe diameter, L/D®5
for the reference PWR, in expectation that the flow regime transitions in the primary
loops can be simulated appropriately by taking this scaling approach. Each primary
loop includes an active steam generator (SG) with 141 full height U-tubes and an
active reactor coolant pump (RCP).

In measurement systems, more than 2,000 instruments were installed to measure
transient parameters which include temperature, pressure, differential pressure and
fluid density. The partial pressure of air in gas phase was estimated from the local
temperature measurement. Visual observation was also performed using video probes
in the SG inlet plenum, horizontal legs and vessel upper plenum. In particular, the
onset of steam condensation in the U-tubes was detected by monitoring the condensate
flow from the SG U-tubes into the hot leg. The detailed measurement systems such as
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the installed locations, measuring ranges, estimated accuracy and data acquisition
system were described in reference [5].

11.2. Experimental Conditions

In experiment for the simulation of loss-of-RHR event during mid-loop operation,
four different cases were performed with different location of the opening on the RCS
pressure boundary to simulate typical plant geometry during maintenance [6]; cold leg
opening (CLO) case to simulate the plant geometry during the maintenance of the
reactor coolant pump, hot leg opening (HLO) case to represent an open manway on the
SG inlet plenum and a nozzle dam installed between the opening and the reactor
pressure vessel, pressurizer opening (PRO) case to simulate an open manway on the
pressurizer, and no-opening (NOOQ) case for the closed RCS condition. The areas of
the opening for each experiment were equivalent to 5 %, 10 % and 33.5 % of cold leg
cross area, respectively.

The initial liquid level in the primary loop was set approximately to the centerline
of the horizontal legs to simulate a mid-loop operation; the crossover legs were thus
filled with liquid. The SG secondary sides were either filled to the normal level with
water (above 10 m from the tube sheet) or empty. The core power was 0.6 % (430 kW)
of the scaled moninal PWR power and was kept at this value throughout the
experiments, to simulate the decay power at approximately one day after the reactor
shut-down. The primary coolant temperature was controlled using the RHR system
typically at 334 ~ 337 K and 313 ~ 320 K in the hot leg and the cold leg, respectively;
the coolant was taken out the nozzles at the bottom of both hot legs, pumped through a
simulated RHR heat exchanger and injected into both cold legs through the ECCS
nozzles. The initial pressure was atmospheric in both primary and secondary loops
with the relief valves on the pressurizer and SGs latched open. The upper portion of
the primary and secondary systems and components above the water level was filled
with noncondensable gas, an air.

12



The experiment was initiated by isolating the RHR system from the primary loop
and by closing the pressurizer relief valves at the same time. The SG relief valves were
left open and no operator action was taken unless the core uncovery started. When the
fuel cladding temperature exceeded about 830 K, the CLO case experiment was
terminated by injecting manually the ECCS into the cold legs. In PRO case, auxiliary
feedwater was injected into the SG in intact loop to reduce the RCS pressure and to
terminate the experiment.

13
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III. Analysis Code and Modeling
IIL.1. Code Description

The RELAPS is internationally well recognized best-estimate system transient
analysis code, based on a non-homogeneous and non-equilibrium model for one
dimensional two phase flow system [7]. Basically, this code solves six field equations
including constitutive models and correlations. It uses a partially implicit numerical
scheme to permit economical calculation of system transients. The RELAP5/MOD3.2
version was improved from the RELAPS/MOD3.1. In particular, these improvements
include the modification of crossflow model, the numerics to treat with the transport
process of noncondensable gases and the new option of the wall condensation in
presence of noncondensable gases. In this study on the code assessment for systems
behavior following the loss-of-RHR event, the unmodified released code version of the
MOD?3.2 is used on a main frame computer, DEC workstation 5000/240 with UNIX
operating system.

II1.2. Modeling Description

Figure 2 shows the nodalization to simulate the LSTF facility with the RELAPS
code. The modeling is based on 179 hydrodynamic volumes connected by 199
junctions and 202 heat structures. In the reactor pressure vessel elements (volumes 100
to 156), the volumes corresponding to the downcomer, the lower plenum and upper
plenum, the core, the upper head and the guide thimble channel are defined. The core
is modeled as two types of noding schemes as shown in Fig. 3; single channel core is
modeled with 12 hydraulic volumes, in which only one serie of heat structures is
adopted to simulate the fuel assembly, and two channel core is also modeled as two
series channel with 12 volumes and heat structures per each channel connected by
crossflow junctions. This arrangement is adopted to assess the multi-dimensional effect
such as natural circulation flow in the core region. The power distribution of the two
channel core is 60 % for high power channel and 40 % for low power channel. A pipe
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connection (volume 156) between the upper head (volume 152) and the upper plenum
of the reactor vessel (volumes 128 to 140) is introduced to simulate the guide thimble
channel path existing in the facility.

The two loops of the LSTF system are represented by an intact-loop (volumes 400
to 499) and a broken-loop (volumes 200 to 299) in an almost symmetrical way. Each
loop consists of a hot leg, SG inlet and outlet plena, SG U-tube channel, loop seal,
reactor coolant pump, and a cold leg. In addition, the pressurizer is connected to the
hot leg in intact-loop through the surge line elements. The secondary sides of two SGs
(volumes 300 to 399 and 500 to 599) are simulated using an identical schematization.
They consist of a downcomer, boiling section, steam separator and a steam dome. The
auxiliary feedwater lines are modeled by time dependent junctions with imposed flow
rates. The relief and safety valves are also connected to the SG steam dome using valve
components.

Both SG U-tubes are modeled with 12 volumes. In particular, fine noding scheme
was used at the inlet portion of the U-tube, as shown in Fig. 2. which is to accurately
simulate the steam migration and condensation phenomena. The RHR system is
modeled by time dependent volumes and junctions connected to the hot leg and the
cold leg in both intact loop and broken loop.

In this study, two typical cases of the geometrical configurations of the plant are
analyzed to assess the code, that is, the cold leg opening (CLO) case with water-filled
SGs and pressurizer manway opening (PRO) case with emptied SGs. The openings are
modeled by a trip valve and single volume. The opening sizes are equivalent to 5 %
and 33.5 % of cold leg cross area for CLO case and PRO case, respectively. The
openings are located at centerline of the cold legs and at the top of the pressurizer,
respectively.

In the noncondensable model of the RELAPS, the steam/noncondensable mixture is
assumed to be in thermal equilibrium and the saturation properties of the liquid and

16



steam are assumed to be a function of the partial pressure of the steam. These
assumptions intend to force the phasic temperatures and the saturation temperature to
the same value. It causes a reduced driving potential for the interfacial mass and heat
transfer models. Consequently, low interfacial heat transfer regimes, such as the
vertical stratification flow regime, may give heat transfer coefficients that are too low
for stable calculation. Under this situation, the RELAPS user's guide [7] recommends
that the vertical stratification model (VSM) should be turned off on a volume basis.
According to this guideline, the VSM option was turned off at the volumes in the core.

In addition, the general and specific practices for applying RELAPS including
standard procedures, option selection related to volume and junction, special model
applications such as break model and crossflow model, control and trip logics and so
on, are used according to the user's guidance. Hence, there are no deviations from the
user guidelines described in RELAP5/MOD3 code manual, volume V.

17
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IV. Results and Discussion
IV.1. Initial/Boundary Conditions and Event Description

The initial steady-state conditions were obtained from new transient run up to 1,000
seconds. Transient calculation started with the loss-of-RHR flow at this time. Table 1
shows comparison of initial conditions between the experiment and the calculation and
Table 2 represents initial boundary conditions for steady-state and transient runs. The
core power was 430 kW to correspond to the decay heat at about 20 hours after the
reactor shut-down. SG secondary sides were filled to the normal level with water of
room temperature for CLO case and were completely emptied for PRO case. Liquid
temperature at inlet of RHR system was 334 ~ 337 K, the outlet liquid temperature was
318 ~ 320 K and the mass flow rate at each loop was 3.0 ~ 3.2 kg/s. The pressurizer
and SGs relief valves were opened to remain an atmospheric pressure. The water levels
in hot and cold legs were remained at the middle of the loop and an above part of the
water was filled with a noncondensable gas, an air. The calculated initial mass
inventory in primary side was 2,590 kg for CLO case and 2,686 kg for PRO case. The
major calculated parameters of the primary and secondary sides agreed well with the
measured values as shown in Table 1.

The transient calculation was initiated by decreasing linearly the RHR flow rate
from the initial value to zero for 20 seconds and by opening either the cold leg opening
valve for CLO case or the pressurizer opening valve for PRO case. The pressurizer
relief and safety valves were closed at the same time. The calculation was attempted up
to over 14,000 seconds (about 4 hours) for the CLO case and 9,000 seconds (2.5 hours)
for the PRO case until an operator took an action to stop the experiment. The results of
calculation were compared with the experimental data obtained in open literature [3, 6,
8). The origin of the experimental data including the estimated accuracy of the
measurement devices and the corresponding RELAPS parameters are listed in Table 3
and 4 for the CLO case and the PRO case, respectively.
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Table 1. Comparison of Initial Conditions

Major Parameters Experiment; CLO/PRO | RELAPS5; CLO/PRO
.| = Core power (kW) 430/430 430/430
« Hot leg temperature (K) 334 /337 334.1/337.1
= Cold leg temperature (K) 318/320 318.0/320.0
« Primary pressure (MPa) 0.1013/0.1013 0.1013/0.1013
= Water level at loops (m) middle of loop middle of loop
- hot leg void 0.41/0.30
- cold leg void 0.51/0.21
= Secondary pressure (MPa) 0.1013/0.1013 0.1013/0.1013
» Secondary fluid temperature (K) | 317/317 317.0/317.0
= Water level in SG (m) 10 / empty 10.08 / empty
« Initial coolant inventory (kg) - 2590 /2686
« RHR flowrate (kg/s) - 32/3.0
= Noncondensable gas air / air air / air
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Table 2. Initial Boundary Conditions for Steady-State and Transient Runs

(33.5 % equivalent break)

Steady State Transient Remarks
» Presurizer Relief valve open close Jjunc-651
s Presurizer Safety valve open close junc-661
» SG-BL Relief valve open open junc-369
= SG-BL Safety valve open close junc-379
= SG-IL Relief valve open open junc-569
s SG-IL Sa_fety valve open close junc-579
» RHRS operation yes no
- suction part Jjunc-781/741
- discharging part junc-786/746
= Nozzle Dam no no -
= Cold leg opening no yes junc-915
(5 % equivalent break)
= Pressurizer manway opening no yes junc-915

= [L: Intact Loop, BL: Broken Loop, SG: Steam Generator,
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Table 3 List of Measured and Calculated Parameters for CLO Case

Origin of | Full Scale Calculated
Major Parameters Measured | Accuracy* Parameters
Data
« Pressure at hot leg-IL Ref. 3 032FS p-400010000
s Pressure at cold leg-IL Ref. 3 0.32FS p-452010000
= DP at crossover leg downside-IL Ref. 3 0.32FS cntrlvar-755
= DP at crossover leg upside-IL Ref. 3 0.32FS cntrlvar-753
« DP at crossover leg downside-BL | Ref. 3 0.32FS cntrlvar-756 -
= DP at crossover leg upside-BL Ref. 3 0.32FS cntrlvar-757
s DP at core Ref. 3 0.32FS cntrlvar-761
s Core fluid temperature at mid Ref. 3 0.616 FS tempf-124060000
= Fuel cladding temperature Ref. 3 0.616 FS httemp-124101101
= Core upper plenum temperature Ref. 3 0.616 FS tempf-136010000
« Water temperature at hot leg-IL Ref. 3 0.735 FS tempf-400010000
« Water temperature at cold leg-IL Ref. 3 0.735FS tempf-452010000
= Water temperature in SG-BL Ref. 3 0.777 FS tempf-304010000
« Water temperature in SG-IL Ref.3 0.777 FS tempf-504010000
= Gas temp. at SG-IL inlet plenum Ref. 3 0.735FS tempg-416010000
= Gas temp. at SG-BL inlet plenum Ref. 3 0.735 FS tempg-216010000
= Gas temperature in bottom Pzr. Ref. 3 0.735 FS tempg-610030000
« Gas temperature in upper Pzr. Ref. 3 0.735FS tempg-610080000
= Condensate rate at SG-IL U-inlet unavailable | - gammaw-420010000
» Condensate rate at SG-BL U-inlet | unavailable | - gammaw-220010000
= Collapsed water level in RPV unavailable | - cntrivar 125
= Flow rate through cold leg opening | unavailable | - mflowj-915000000
« Flow rate through guide tube unavailable | - mflowj-152020000
« Void fraction at hot leg-BL unavailable | - voidg-200010000
= Void fraction at cold leg-BL unavailable | - voidg-252010000
= Void fraction in core upper plenum | unavailable | - voidg-136010000
= Total noncondensable gas mass unavailable | - cntrivar-930
= Noncondensable mass in U-tubes unavailable | - cntrlvar-929
= Noncondensable mass in RPV unavailable | - cntrivar-880
=« CPU time - N/A cputime-0
s Calculated time step - N/A de-0
s Courant time step - N/A dtcrnt-0
= Estimated mass error - N/A emass-0
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Table 4 List of Measured and Calculated Parameters for PRO Case

Origin of Full Scale Calculated
Major Parameters Measured Accuracy* Parameters
Data
» Pressure at upper plenum Ref. 6 032 FS p-136010000
» DP at upper plenum Ref. 6 0.32FS cntrivar-754
= DP at core Ref. 6 032FS cntrlvar-761
» Fuel cladding temperature Ref. 6 0.616 FS httemp-124101101
» Water temperature at hot leg-IL | Ref. 6 0.735 FS tempf-400010000
» Water temperature at cold leg-IL | Ref. 6 0.735 FS tempf-452010000
» Collapsed water level in Pzr. Ref. 6 0.32FS cntrlvar-126
s Collapsed water level in RPV Ref. 6 0.32FS cntrlvar-125
= Mixture density at hot leg-IL Ref. 6 unavailable | rho-400010000
= Mixture density at cold leg-IL Ref. 6 unavailable | rho-452010000
= Flow rate through Pzr. opening unavailable - mflow;j-915000000
= Void fraction at hot leg-IL unavailable - voidg-400010000
» Void fraction at cold leg-IL unavailable - voidg-452010000
= Void fraction at surge line unavailable - voidg-600020000
= Vapor velocity in surge line unavailable - velgj-600020000
s Flow regime in surge line unavailable - floreg-600030000
= Total noncondensable gas mass unavailable - cntrlvar-930
= Noncondensable mass in U-tubes | unavailable - cntrlvar-929
» Noncondensable mass in Pzr. unavailable cntrlvar-679

» CPU time

» Calculated time step
= Courant time step

= Estimated mass error

cputime-0
dt-0
dtcrnt-0
emass-0

s IL: Intact Loop, BL: Broken Loop, RPV: Reactor Pressure Vessel, Pzr: Pressurizer
DP: Differential Pressure, N/A: Not Applicable
* Detailed Information was described in Ref. 5
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The overall system behavior during the transient is summarized as follows. First,
the coolant in primary side become stagnated due to the loss-of-RHR flow. The coolant
temperature in core increases gradually to a saturation value and boiling starts at about
500 seconds after the loss-of-RHR event. The pressure in hot sides such as reactor
vessel upper plenum, upper head and hot legs increases due to the boiling in the core
and the steam migrates toward SGs and pressurizer through the hot legs. The primary
coolant is discharged either through the cold leg opening or through the pressurizer
manway opening since the pressure difference is increased due to the steaming. Due to
the continuous system pressurization, the loop seal clearing (LSC) occurs in crossover
leg for the CLO case. For the PRO case, the liquid is hold up in pressurizer in the
primary side. And then the core coolant is redistributed from the core region over the
loops. Eventually, core uncovery is caused by the decreased mass inventory in the core
region and the core heat up is initiated and the transient is ended at this time. Tables 5
and 6 represent the comparison of the predicted timing of the major events with the
experiment for both cases. The detailed discussion of the calculated results is described
below section. As a base calculation, tha case of two channel core model in the CLO
case and the case of single channel core model in the PRO case are analyzed and

discussed.
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Table 5. Timing of The Major Phenomena for CLO Case

Major Events (unit : second) LSTF RELAP5/MOD3.2

= Loss-of-RHR system 1000 1000
» Boiling start 1500 1600
» Saturation of upper plenum liquid 1590 1790
= Steam discharge into upper head 2130 2130
= First core heat up start 2950 -

= First loop seal clearing (LSC) 3440 3840
» Condensate accumulating start 6300 6400
» Second loop seal clearing (LSC) - 9500
= Second core heat up start 11920 12000
= Termination (ECCS injection) 16800 14000

Table 6. Timing of The Major Phenomena for PRO Case

Major Events (unit : second) LSTF RELAP5/MOD3.2
s Loss-of-RHR system 1000 1000
» Boiling start 1500 1600
» Saturation of upper plenum liquid 1600 1800
= Reaching maximum pressure 2200 3200
» Liquid inflow into pressurizer 2220 2900
» Maximum liquid hold up 3600 3700
= Stable liquid hold up 3600 4000
» Core heat-up start : 9400 6400
» Termination (Aux. feed injection) 11000 9000
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IV.2. Analysis Results for CLO Case
IV.2.1. Pressure Response

Figure 4 shows the pressure behavior in hot and cold legs in intact loop after the
loss-of-RHR event, which occurred at 1,000 seconds during the mid-loop operation. At
about 1,500 seconds, the liquid in core started to boil and the steam migrated toward
the hot legs from the core through core upper plenum. Thus, the pressure in the hot leg
started increasing rapidly at about 1,600 seconds. The calculated pressure agreed well
with the experiment in the early phase. At about 2,100 seconds, the pressurization rate
reduced immediately. This was because a steam flow through guide tubes was
established at this time as shown in Fig. 5. The guide tubes were initially submerged
under water in upper plenum. As the water level decreased below the guide tube
bottom opening due to the boil off, the steam started to be discharged into upper head
with large volume.

However, the calculation showed that the pressurization rate was still lower than in
the experiment. Such a low pressurization rate resulted in delaying an occurrence of
loop seal clearing (LSC). This difference could be explained in association with
condensation phenomena on SG U-tubes wall during this phase. Actually in the
experiment, the steam condensation was not occurred before the LSC, while in the
calculation, a significant amount of steam was condensed at the inlet part of the SG U-
tubes. As a result, the pressurization became relatively low during this phase. The
condensation phenomena will be further discussed in below section.

With continuously steaming in the core, pressure difference between hot and cold
legs increased gradually. Eventually at about 3,740 seconds, when the calculated
pressure in the hot leg reached 0.138 MPa which is almost the same value as in the
experiment, the LSC occurred in crossover legs. And then the pressure dropped
immediately to a little higher value than in the cold leg pressure. The LSC timing was
later by 400 seconds than in the experiment, which occurred at 3,440 seconds. This
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delay, as described above, was due to the low pressurization rate before the LSC,
which was caused by an excessive steam condensation on SG inlet U-tubes wall.

Since, as a result of the LSC, the gas flow path was formed from hot leg to cold leg
through crossover leg, the steam penetrated the SG U-tubes and began to condense on
the entire U-tubes wall. In the experiment, the loop seal was completely cleared in
broken loop side and partial LSC in intact loop side. However, in the calculation, it
was predicted in the opposite side each other, i.e., complete LSC in the intact loop and
partial LSC in the broken loop. In actual, the occurrence location of the complete LSC
could be changed, depending on the initial conditions such as water and gas
distribution in a loop and power distribution in a core. Anyway, in spite of the
difference in occurrence location of the LSC, the overall thermal hydraulic phenomena
such as depressurization and condensation was not influenced because of the symmetry
in the loop configurations. Figures 6 and 7 show the comparison of differential
pressure behavior at downflow and upflow sides of crossover legs. When the LSC
occurred, as shown in Fig. 6, the crossover leg was immediately emptied. The
calculation well predicted the overall LSC behavior. In the other loop side, the
differential pressure was predicted a little high after the LSC, especially in the upflow
side, as shown in Fig. 7. This partial LSC resulted in underestimating coolant
inventory in the core because an inflow to the core through the cold leg was lower than
in the experiment. Figure 8 shows clearly that the core differential pressure was
underestimated after the LSC.

Figure 6 also shows that the condensate from the SG U-tube wall started to
accumulate in upflow side from about 6,400 seconds. Such a liquid accumulation in
the crossover leg resulted in preventing the gas flow from the hot leg toward the cold
leg, namely limited the steam condensation on SG U-tube wall, and then the pressure
in the hot leg resulted in re-increasing gradually as shown in Fig. 4. The calculated
pressure shows a similar behavior to the experiment even though the pressure was
slightly overpredicted after 7,000 seconds. The calculation also shows an earlier
second LSC at 9,420 seconds than the experiment. It was because the pressure
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increased a little fast by more accumulation of the condensate in the calculation than in
the experiment. Actually, the second LSC in the experiment was induced at 16,800
seconds by the steam condensation on the ECCS coolant injected into the cold legs to
terminate the experiment.

. In summary, the pressure behavior in the hot leg was reasonably predicted and the
pressure behavior in the cold leg excellently agreed with the experiment, even though
there were some differences such as the LSC delay and the partial LSC.

IV.2.2. Thermal Response

Figure 9 represents liquid temperatures behavior at inlet, mid-section and outlet of
the reactor core with high power. The experimental data are fluid temperatures at mid-
section of the core. Following the loss-of-RHR event at 1,000 seconds, coolant in the
core became stagnated and the liquid temperature immediately increased. The highest
liquid temperature was located first at upper part of the core, however, because of
cosine shape of power distribution, the liquid temperature at the mid-height of the core
became the highest. After the temperature reached saturation value, the coolant started
to boil off and the temperature remained constant. The calculation agreed weil with the

experiment.

Figure 10 shows liquid temperatures in hot and cold legs in broken loop. They also
increased with some delay following the increasing of fluid temperature in the core.
After the saturation of steam in core upper plenum at about 1,500 seconds, the liquid
temperature in the hot leg increased stepwise to the steam temperature in the
experiment, and the calculation also showed the similar trend. The experimental data
compared in this figure were was measured at the ceiling of the horizontal pipe. It
implies that the temperature, which measured after the legs were sufficiently voided,
was a steam temperature. Therefore, the measured temperature showed a little
difference with the calculated liquid temperature after the LSC.

Figure 11 shows liquid temperatures at the bottom of the SG secondary sides in
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both loops. The calculated liquid temperature in broken loop SG began to increase
earlier than the measured one. It implies that some of the core decay heat was
transferred to the SG secondary side in the calculation, while not in the experiment. In
other words, a significant amount of steam migrated into SG U-tubes and condensed
on the U-tubes wall earlier than in the experiment. Figure 12 shows clearly that the
steam had begun to condense on the SG U-tube wall in the broken loop from about
2,000 seconds before the LSC occurred. In actual, the experiment indicated that the
flow pattern of the gas phase in the loop was a vertically stratified non-equilibrium
flow with separation between air and steam phase. In this situation, the air flow could
prevent the steam migration into U-tubes and limit the condensation rate. However, in
the calculation, the gas phase was asummed as a thermal equilibrium homogeneous
mixture and then the effect of noncondensable gas was underestimated. As a result, the
code overestimated the condensation rate, especially in the broken loop occured the
LSC.

Figure 11 also indicated that, after the LSC, the calculated liquid temperature in
intact loop rapidly increased with higher rate than in the experiment. It implies that the
steam condensation concentrated in the inlet part of the U-tube for a short time period.
During this phase, there was no condensation at middle and upper part of the U-tubes.
Figure 13 shows the liquid temperatures in SG side along the vertical direction. The
calculation showed clearly that the temperature started to increase first in the bottom
part of the SG secondary side just after the LSC and increased stepwise along the
vertical axis. Eventually, all the calculated values reached the same temperature.
However, the measured temperatures showed a gradual rise and were nearly flat along
the vertical axis [3]. This difference was caused by the one dimensional model of the
SG secondary sides in the calculation. In actual, the flow in secondary sides indicated
three dimentional natural circulation resulted from the temperature difference. The one
dimensional nature as well as the assumption of the homogeneous equilibrium mixture
of the gas phase, was well known to be substantial problems in RELAP5/MOD3.2
code. In spite of the one dimensional nature of the code, the calculation showed that
the heat transfer into the secondary side from the primary side was accurately
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predicted.
IV.2.3. Water Level and Loop Behavior

After the coolant in core started to boil off, the water level was decreased by break
flow through cold leg opening. Figure 14 shows that the collapsed water level in
reactor vessel was decreasing to the active core region with some oscillations. Due to
the decreased water level, hot legs and core upper plenum with a mid-water level in the
early phase were voided from about 2,000 seconds as shown in Figures 15 and 16.
However, the cold legs remained mid-water level before the LSC even with severe
void oscillations. This was due to a kind of manometric behavior; because the pressure
in hot sides such as the core upper plenum and the hot leg is relatively high to the cold
sides such as cold leg and core downcommer, the water level in the cold leg remained
high by the compression of the water. When the LSC occurred, the cold legs became
completely voided and the collapsed water level in reactor vessel increased
immediately by an inflow of the water from the crossover and cold legs.

After the LSC, due to the voided cold legs, the break flow through the cold leg
opening became nearly stop. Figure 17 shows clearly that there was no the break flow
after the LSC. Although the break flow reduced to zero after the LSC, the core coolant
continued boiling and steaming, and was redistributed toward crossover legs by the
condensation on the SG U-tube wall. Eventually, the water level in the core reduced
enough to initiate a core heat up.

IV.2.4. Core Heat up

In the experiment, since the water level in reactor vessel decreased rapidly by the
discharge through cold leg opening before the LSC, the top part of the core was
uncovered for a very short time period. This first core heat up occurred locally justona
few number of the fuel rods at top part of the core and the fuel rod surface
temperatures reached maximum 600 K. After completion of the LSC, as discussed
previous section, the core water level recovered and the fuel rods were quenched. Due
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to the continuous steaming in the core and steam condensation in SG U-tubes, the
reactor vessel coolant was redistributed gradually to the leg sides and then the second
core heat up was initiated from 10,920 seconds (182 minutes) following the loss-of-
RHR event. The maximum fuel surface temperature exceeded 330 K at 81 minutes
after the core uncovery. In the calculation, the first core heat up did not occurred
because the core was modeled simple nodes such as an averaged volume. Figure 18
shows comparison of the fuel cladding temperatures at the region of the core. The
experiment data were measured at 3.66 m and 3.02 m from the core bottom and the
calculated was chosen at 2.90 m from the bottom. As compared with the data at the
same height of the core, the calculated core heat up at the middle of the core (below
3.05 m) was initiated earlier by about 1,300 seconds than in the experiment, but the
heat up rate well agreed with the experiment. Also, the core heat up at the top of the
core (at 3.66 m) started at almost same time, but the heat up rate was a little larger than
in the experiment, which was not shown in the figure. It was due to the incorrect void
distribution in the core region and underprediction of the core differential pressure, as
shown in Fig. 8. When the fuel cladding temperature exceeded 830 K, the experiment
was terminated by ECCS injection and the calculation was also ended at this time.

IV.2.5. Gas Phase Behavior

Initially, total mass of noncondensable gas of about 5.25 kg existed in primary
system. Due to increasing of steam partial pressure in core upper plenum, the
noncondensable gas was migrated along with the steam into the hot legs and SG U-
tubes inside. Figure 19 shows the noncondensable gas behavior in each component
during the transient. After steaming in the core, it showed clearly that the air inside
reactor vessel was completely pushed out at about 2,000 seconds and total air mass
rapidly reduced. It implies that the air was discharged through the cold leg opening.
However, the air mass inside U-tubes temporally increased before the LSC, because
the air migration into SG U-tubes was simultaneously accompanied with the steam
transport. The steam condensation inside the U-tube, before the LSC, was discussed
above section. When the LSC occurred, the air mass in primary system rapidly
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decreased, especially inside U-tube, since direct steam flow path was formed from hot
leg to cold leg.

In the code, the gas phase was treated as homogeneous mixture of air and steam
with thermal equilibrium. With this code model and one dimensional noding nature, it
is not easy to accurately predict the gas migration behavior. However, the gas phase
temperature is calculated in terms of steam partial pressure and then, from variation of
the gas temperatures, existence of steam and steam concentration can be found in a
volume. In other words, if the gas temperature in a volume was correctly predicted,
then it can be said that an amount of steam in the volume was well predicted
qualitatively. Figure 20 shows comparison of gas temperatures in SG inlet plenum.
The code predicted well the trend of the experiment. It implies that steam migration
into SG U-tube through the hot legs side was appropriately predicted in spite of the
limitation of one dimensional code. Also, Figure 21 shows comparison of gas
temperatures with elevation inside pressurizer. The calculated gas temperatures had a
similar trend to the experiment but they overpredicted a little although the initial steam
concentration was slightly high. It implies that a little more steam was migrated to the
pressurizer than in the experiment. As a result, it can be said that the steam transport
into the hot legs and the pressurizer was reasonably predicted, in spite of some
limitations of the RELAP5/MOD3.2 code such as one dimentional nature and
assumption of the homogeneous mixture with thermal equilibrium.
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IV.3. Analysis Results for PRO Case
IV.3.1. Pressure Responses

Since the initial conditions in PRO case were nearly identical to the CLO case, the
calculated transient had almost the same behavior until boiling in core was initiated.
Due to steaming in the core, pressure in reactor vessel started to increase and core
coolant moved into hot leg sides. Figure 22 shows comparison of the pressure behavior
in core upper plenum with the experiment after the loss-of-RHR event occurred at
1000 seconds. A starting time of pressure increase and pressurization rate agreed well
with the experiment but the maximum pressure was overpredicted a little. This
difference was caused by an excessive vaporization in core region and by an
overprediction of the water level in hot legs. Figure 23 shows that differential pressure
between core bottom and upper plenum was quite underpredicted after the coolant
boiling as compared to the experiment. In other words, the void fraction in the core
region was overpredicted due to the excessive vaporization and voiding. As a result,
the core coolant excessively moved toward hot leg sides by the steam volume
expansion. Such an underprediction of the core coolant inventory could be also found
in case of CLO calculation as shown in Fig. 8.

Because the hot legs were fully filled with the water for a longer time interval than
in the experiment, the steam flow toward pressurizer was prevented by a water
blockage in surge line during this period. Thus, the calculated pressure in upper
plenum continued increasing for a longer time than in the experiment. As a result, the
maximum pressure was overpredicted. When the steam flow path from the upper
plenum to the pressurizer opening was formed due to the high pressure difference, the
pressure stopped increasing and started to decrease rapidly. After the steam flow was
stabilized, the pressure remained nearly constant. In this phase, the calculated agreed
well with the experiment. Figure 24 shows that the discharging flow through the
pressurizer opening started at about 3200 seconds, resulting in rapidly decreasing the
pressure and the stable outflow was formed from about 4000 seconds, resulting in
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keeping nearly the constant pressure. As a result, since the code unsatisfactorily
overpredicted the coolant mass inventory in the hot legs, the surge line and core region,
the calculated pressure resulted in overshooting the experiment in the rising phase of
the pressure.

IV.3.2. Thermal Responses

Shown in Fig. 25 is comparison of liquid temperatures in hot leg of intact loop with
the experiment and Fig. 26 shows fuel cladding temperatures in the eleventh node from
bottom among the total of 12 nodes. Due to the loss-of-RHR, the calculated liquid
temperatures increased rapidly in the early phase and overshot a little the experiment
owing to the overprediction of pressure in reactor vessel. However, after the
discharging flow through opening became stabilized from about 4000 seconds, it
remained constant saturation temperature, which agreed well with the experiment.
Liquid temperature in broken loop also had nearly the same behavior.

As the coolant was discharged through the pressurizer opening, the core coolant
mass inventory decreased slowly as shown in Fig. 23. Such decreased core inventory
caused an uncovered core and the core heat up, which occurred at 9400 seconds in the
experiment. As described above, due to the underprediction of coolant inventory in the
reactor vessel, the calculated heat up was initiated earlier by 3000 seconds than in the
experiment as shown in Fig. 26. When the fuel cladding temperature exceeded 830 K,
auxiliary feedwater was injected into the SG in intact loop to remove the heat energy in
the experiment. The calculation also stopped at this fuel cladding temperature.

IV.3.3. Water Level and Loop Behavior

Due to excessively voiding in the core, the large amount of core coolant moved into
hot legs and then the water level in the loop rised up to the top part of the hot leg. After
filling up the hot leg, the water level in pressurizer started to increase rapidly by liquid
insurge through surge line because the manway at the top of the pressurizer was
opened. Figure 27 shows comparison of the collapsed water level in the pressurizer
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with the experiment. The calculated water level started to increase a little later by 600
seconds and were quite overpredicted. As described above, the overshooting of the
pressure resulted in the excessive and late rising of the water level. Figure 28 shows
that the void fraction in the bottom part of the surge line became zero in the rising
phase of pressure, i.e., the surge line was rapidly filled with water as the pressure
increased to the maximum value. As a result, the overprediction of the water level in
hot legs caused an overshooting of the water level in pressurizer. Even after the surge
line was completely being emptied from about 4000 seconds, the calculated water level
remained higher value, even though the pressure agreed well with the experiment.
Such large water hold up in the pressurizer came from an overprediction of interfacial
drag between two phases, because the relative velocities in the pressurizer were
calculated very high, although the corresponding experimental data were not available.

Figures 29 and 30 show comparison of calculated mixture density in hot leg and
cold leg with those in the experiment. They show clearly that the water level reached to
the top part of the hot leg and remained the full level for a longer time period, for over
1000 seconds, even with severe oscillations during this phase. Whereas the experiment
shows that the water level in the hot leg rapidly dropped at about 1600 seconds and the
hot leg was not fully filled with the water throughout almost transient. As described
above, the reason for the overprediction of the water level in the hot legs was the
excessive inflow of the core coolant from the reactor vessel. These figures also show
that the coolant in the loop was completely émptied at 4000 seconds earlier than in the
experiment. Figure 31 also shows that the void fraction at hot legs in broken loop
became nearly 1.0 about 4000 seconds when the discharging flow was stabilized. It
implies that the discharged mass flow through the opening was overpredicted, but
unfortunately the data on the discharged flow rate was not available. Anyway, such an
overprediction of the discharged flow rate caused earlier heat up in the core region as
shown in Fig. 26.

In this assessment, the surge line pipe was simply modelled 3 horizontal nodes with
inclined angle of 30 ~ 40 degree, whereas it has actually complicated geometry. For
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sensitivity study, a model with 9 horizontal and vertical nodes for the surge line was
attempted to assess. However, there were no significant differences in the calculation
results. As shown in Fig. 32, the surge line had horizontal stratified flow (HSF) regime
in the early phase because the mass flux is very small. The bubbly flow (BF) was
intermitently formed from 2200 seconds before the liquid inflow into pressurizer was
formed. Because the HSF and BF with void fraction of almost zero prevented the
steam flow toward pressurizer opening from the hot legs, the pressure in hot leg side
continued to increase until the steam flow was formed by sufficient differential
pressure. When the water level in hot leg dropped sufficiently at about 3300 seconds,
the gas velocity in the surge line started to increase as shown in Fig. 33. The sufficient
gas velocity hold up the water in the pressurizer and the steam generated in the core
was stably discharged through pressurizer opening. In the experiment, the measured
void fraction, even though the data was not available, showed that the surge line
horizontal part was generally steam-filled throughout almost transient and the flow
regime might be mist or annular mist flow where liquid is carried away by the gas
flow. As a consequence, the code unsatisfactorily predicted the flow pattern in the
loop including the surge line, especially in the rising phase of pressure, because of the
incorrect prediction of the coolant inventory in the hot legs and the core region.
Eventually, the steam flow path through the surge line was established a little later and
the liquid hold up and water level in the pressurizer were overpredicted.

IV.3.4. Noncondensable gas behavior

Figure 34 shows noncondensable gas behavior during the transient. The initial total
mass of 5.22 kg existed in primary system and decreased rapidly just after the steam
flow toward pressurizer opening was formed at about 3400 seconds. The experiment
showed that the gas flow in the hot leg was multi-dimensional when the net flow was
very small, with air-rich gas stagnating at the pipe bottom and steam flow creeping
only the ceiling towards the SG. However, steam condensation did not occur in the SG
U-tubes wall since the tubes were still filled with an air and the secondary sides of U-
tubes were completely emptied. Thus the rapid change of the air fraction in SG U-tubes
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was not occurred, whereas it occurred just after the loop seal clearing in the CLO case.
It implies that the effect of noncondensable gas was not important in the PRO case
because the steam condensation phenomena was not dominant during all the transient.
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Fig. 29 The Calculated Fluid Density at Hot Leg in Broken Loop
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IV.4. Discussion
IV4.1. CPU time and Mass Error

There have been many difficulties in getting convergence of transient calculation
following the loss-of-RHR event during the mid-loop operation. In particular, it was
difficult for the code to calculate the transport process of the mixture gas phase
involving noncondensable gas under low flow and low pressure conditions. When the
noncondensable gases enter a volume which was filled with steam, the extremely small
size of time step was required and the long CPU time was consummed. For example,
the calculation performed by H. Nakamura et. al. [3], using the RELAPS/MOD3 v5m5
code on FACOM M-780/20 scalar computer, took CPU time of 37.2 hours to simulate
the transient of 3831 seconds. Also, the calculation performed by S. Banerjee et. al. [4]
took over 60 hours of CPU time for the same transient of 3040 seconds, even using the
CRAY-YMP super-computer. In addition, those calculations were halted at transient
time of less than 4000 seconds and eventually the long term system behavior could not
be analyzed.

In present calculation using the RELAPS/MOD3.2 version on a DEC station
5000/240, it just took the CPU time of about 6 hours to simulate the transient of 3500
seconds, which is nearly 10 times fast. Table 6 shows comparison of the computational
times for the CLO case. Figure 35 shows the required CPU times for the CLO and
PRO cases. Transient run started at 1000 seconds and the running was successfully
performed without any failure during the transient calculation. The calculated shows
that the two channel core model required more CPU time of 1.3 times than the single
channel core model, but similar CPU time was required for both cold leg opening
(CLO) case and pressurizer opening (PRO) case.

As a result, the present study showed that the MOD3.2 version was capable of
simulating the thermal hydraulic processes including noncondensable gases with
appropriate time step and CPU time following the loss-of-RHR event during the
reduced inventory operation. Even though there were still some flow oscillations, the
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major phenomena such as a loop seal clearing and a gas migration during the transient

were well predicted with appropriate computational speed.

Table 7. Comparison of the Computational Times

Items Nakamura et. al.[3] Banerjee et. al. (4] Present

= Code RELAP5/MOD3/5m5 | RELAP5/MOD3/5m5 | RELAP5/MOD3.2

» Machine FACOM M-780/20 CRAY-YMP DEC-5000/240
Scalar computer Super computer Workstation

« Transition time | 3831 sec. 3040 sec. | 3500 sec.

» CUP time 37.2 hours 60 hours 6 hours

= Core model two channel single channle two channel

» Max. timestep | N/A 0.005 sec. 0.1 sec.

= Mass error N/A N/A 43 kg

In addition to the computational time problem, it has been known that the
RELAP5/MOD?3 code predicts too large system mass errors during the transient under
low power and low flow conditions. In general, this excessive mass error is caused by
several situations such as the truncation errors in the linearization procedures, the use
of incorrect properties in the numerical scheme, the first appearance of noncondensable
gas in a volume and so on. In order to mitigate the mass error in RELAP5/MOD3 code,

if the excessive mass error is detected, the time step is repeated at a reduced interval.
The system mass error, ¢ _ is given as nondimensional form as follows:

N N
6‘.ﬂ'm = ZZ"=| [Vl (pi _pmi )]2 / Zi=’| (I/Ipl)2
where p and p = are the total density of the i-th volume obtained from the state

relationship and the mass continuity equation, respectively. The v, is the element

volume and N is the number of the volume.
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In present calculation for both cases with two channel core model, the mass error in
primary system was estimated about 90 ~ 100 kg, that was nearly 4 % of initial coolant
mass inventory for the transient of 2.8 hours. Figure 36 shows the estimated mass
errors behavior with the transient time. The mass error was rapidly generated for the
early phase of coolant boiling and thereafter it gradually rised. Because the large mass
error could significantly reduce thé reliability of the calculational data, these mass
errors should be reduced to the negligible value. Therefore, a numeric scheme to
remove reasonably the mass errors should be considered and developed in the
RELAP/MOD3.2 version.

1V.4.2. Effect of Core Nodalization

The nodalization scheme in core is known to have influence on calculation time and
thermal hydraulic behavior in primary system [3]. In this assessment, two type of core
nodes were considered for a sensitivity study as shown in Fig. 3. As discussed above
section, two channel core model required a little more CPU time and caused a little
larger mass error than the single channel core model. In addition to the computational
time, two channel core model could provide somehow the resolution of the problems
resulted from one-dimensional nature of the RELAP5 code such as negligence of
natural circulation flow in the core region during the coolant boiling phase. Adversely,
it could also give an unrealistic flow behavior such as too fast circulation flows or
incorrect flow direction in the core. Figure 37 shows the mass flow rate at mid-core
junction for the case of two channel core model. After the loss of RHR event at 1000
seconds, the natural circulation flow was formed during about 700 seconds. Thereafter,
there was severe flow oscillations of the vertical and horizontal direction, which did
not occurred in the experiment. In case of single channel core model, there was no
natural circulation flow but more severe flow oscillations of the vertical direction
occurred. These flow oscillations were caused by void oscillations in the core region.
The PRO case also showed similar flow oscillations. As a result, it can be stated that
the code unsatisfactorily predicted the flow behavior in the core region under low flow
and low power conditions.

57



In spite of the unrealistic flow behavior, the two channel nodalization gave a little
more stable flow than the single channel noding and well predicted the coolant mixing
in the reactor vessel due to the natural circulation flow. Figure 38 shows the liquid
temperatures in core upper plenum for the CLO case. It represents clearly that the two
channel core model agreed with the experiment better than the single channel core
model. It implies that the multi-dimensional flow characteristic in the core region was
compensated by the two channel core nodalization because the fluid in the core was
well mixed by the natural circulation flow. Thus, the two channel core predicted a little
close to the experiment the major phenomena such as the onset of boiling and the
timing of loop seal clearing.

IV.5 Run Statistics

The main computer used in the present calculation was a DEC workstation
5000/240 with UNIX operating system. The required CPU time for the CLO and PRO
cases following the loss-of-RHR event was shown in Fig. 35. Figures 39 and 40 show
the Courant time limit and advanced time step size with respect to a real transient time
for both cases. The maximum time step size was 0.1 second for all the transient and the
calculation was runned reasonably with time step below the Courant Limit. For
example, the required CPU time to simulate the transient time of 10,000 seconds was
165,222 seconds including 8.7 seconds for input processing for CLO case with two
channel core node. The attempted advancement was 228,694 time steps. For the PRO
case with single channel core, the required CPU time for the transient of 8,000 seconds
was 83,522.7 seconds and the attempted advancement was 153,949 time steps.
Therefore, the grind times of both cases can be calculated as follows;

(1) For CLO-Two channel core model case

- CPU time CPU =165,222.0-8.7 =165,213.3 sec
- Number of time step DT =238,730- 10,036 = 228,694
- Number of Volume C=179
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- Transient Real Time
- Grind Time

RT = 10,000 sec
GT = CPUx1000/(CxDT) = 4.036 CPU msec/vol/step

(2) For PRO-Single channel core model case

- CPU time

- Number of time step
- Number of Volume
- Transient Real Time
- Grind Time

CPU = 83,522.7 - 8.0 = 83,514.7 sec
DT = 153,949 - 10,059 = 143,890

C=158

RT = 8,000 sec
GT = CPUx1000/(CxDT) = 3.673 CPU msec/vol/step
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V. Conclusions

The potential for the RELAPS/MOD3.2 code was assessed for the loss-of-RHR event
during the mid-loop operation and the predictability of major thermal hydraulic phenomena
was also evaluated for the long term transient. The calculations were compared with two
cases of experiments, cold leg opening (CLO) case with water-filled SGs and pressurizer
manway opening (PRO) case with emptied SGs, which were conducted at ROSA-IV/LSTF
in Japan. The CLO case was to simulate the geometry conditions during the
maintenance of reactor coolant pump and the PRO case was to simulate an open

manway on the top of the pressurizer.

1) From the present study, it was found that the RELAP5/MOD3.2 code was capable of
simulating the system responses to the loss-of-RHR event during the reduced inventory
operation. Especially, thermal hydraulic transport process including noncondensable gas
behavior was reasonably predicted with an appropriate time step and CPU time. However,
there were some code deficiencies such as an estimation of too large system mass errors

and severe flow oscillations in the core region.

2) For the two typical geometry cases, the code predicted well the major phenomena
during the long term transient, such as the coolant boiling off in the core, system
pressurization, the occurrence of loop seal clearing (LSC), the migration of the
noncondensable gas, liquid hold up in pressurizer, core uncovery and so on. Also, the
overall trend of system pressures and fluid temperatures and the water level behavior
agreed well with the experiment.

3) However, in the CLO case, the heat transfer to the SG secondary side was
overestimated due to an excessive condensation on the U-tube wall by a large amount
of steam migration toward the SG U-tubes. Thus, the onset of the LSC was a little
delayed as compared to the experiment. In the PRO case, the maximum pressure in
core upper plenum was overeshot due to an excessive steaming in the core region and
the liquid hold up in the pressurizer was also overestimated. Thus, the core heat up
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initiated much earlier than in the experiment.

4) Two type of core models were considered for sensitivity study. There were no
significant differences- between both models, but the multi-dimensional effect on
natural circulation flow in the core region was somehow compensated by the two
channel core nodalization. Thus, the coolant temperature in the core region was
predicted more accurately in case of two channel core model.
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Appendix A

Input Deck for the Assessment of the Loss-of-RHR Event
with the Cold Leg Opening
(Steady State and Transient Input Deck)
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core dp

upper plemum dp
core power

integrated break flow
bottomn-core temp.

g

351

SSEEERREBESLUHELRUVEY

W )
ad

w
-]
&

4 HERER

-Al -

tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
httemp
httemp
httemp
httemp
htternp
httemp
httemp
httemp
httemp
httemp
httemp
httemp
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
temnpf
tempf
tempf
tempf
tempf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf

124101109
124101209
200010000
206010000
208010000
216010000
220010000
244010000
248010000
252010000
400010000
406010000
408010000
416010000
420010000
444010000
448010000
452010000
610080000
610040000
610010000
104010000
136010000
200010000

mid-core temperature

L2NE JNE JEE JEE BN JEN Y

* top-core temperature
* upper plenum
* bottom-cladding temp.

mid-cladding temp.

* % # X B % X R »

* top-cladding temp.

* hot leg-b

= hot leg-b temperature
*= hot leg-b temperature
* sg-b inlet plenum

* sg-b inlet

* cold leg-b temperature
* cold leg-b temperature
= cold leg-b

* hot leg-i

* hot leg-i temperature

* hot leg-i temperature

* sg-i inlet plenum

* sg-i inlet

» cold leg-i temperarure
* cold leg-i temperature
* cold leg-i

= pzr bottom

* pzr middle

* pzr top

= vessel inlet void

* vessel outlet void

* hot leg void
L]

»

* sg-b inlet viod
= sg-b outlet void
* cross leg void

=

* rcp suction void
* rcp discharge void
» cold leg void

= cold leg void

* hot leg void

»

x®

* sg-i inlet void
* sg-i outlet void



382 voidf 432010000 = cross leg void

3383 voidf 432050000 *

384 voidf 436040000 *= rcp suction void
385 voidf 444010000 = rcp discharge void
386 voidf 448010000 = cold leg void

387 voidf 452010000 » cold leg void

388 mflowj 108040000 = downcommer flowrate
389 ' mflowj 124060000 = core flowrate

390 mflowj 208010000 * hot leg-b flowrate
391 mflowj 217000000 = sg-b inlet flowrate
392 mflowj 252010000 * cold leg-b flowrate
393 mflowj 408010000 » hot leg-i flowrate
394 mflowj 417000000 * sg-i inlet flowrate
395 mfilowj 741000000 * hot leg-i si

3% mflowj 746000000 » cold leg-i si

397 mfilowj 781000000 * hot leg-b si

398 mflowj 786000000 » cold leg-b si

399 mflowj 915000000 = break flowrate

*®

REREXEERE KRR SRR EREKREREE R R AR EE R R KRR AR R RN K R LK
* variable trips

REERASRAEEXERE XS R REREREEE SRR RRERREENEREER AR SRR RERREE
*

500 tme 0 It null 0 n

501 time 0 ge null 0 0.0 n * true
536 tme O ge null 0 1 * true
537 time 0 It null 0 I » false
*

ERBEENARERERRRKRKEREREERE KKK AR ERER RS E KRR RR R

* Hydrodynamic Components

MAMARRERRKER R KRR RRKF RS KRR RNk kR R R Rk kR w kg kkk

* reactor vessel
2 2 30 a0 ok ol 8¢ 0 0 20 2 ok o ke ok e a8 3 6 2 K 2K K K K sk v ok sje e a3k 20K 3 R ol ool o e ok ol o ko ok

1000000 inanni snglvol

1000101 0.0 15684 013609 00 -90. -15684
1000102 457¢e-3 0106 00

1000200 004 1013550 3210 10

-

eSS R BERREREKBEABEREREREEREREREERR KX %
1040000 inann branch

1040001 4 1

1040101 00 0600 005425 00 -900 -0600 457e-5

1040102 0.106 0001000

1040200 004 1016600 3180 0.001

1041101 104000000 100010000 00 00 00 0000
1042101 104010000 108000000 00 00 00 0000
1043101 252020002 104010003 0.03365 0.345 0.345 0101
1044101 452010002 104010004 0.03365 0.345 0.345 0101
1041201 0.001 0.001 0.0

1042201 6.0 0.0 0.0

1043201 30 0.0 0.0

1044201 3.0 0.0 0.0

-
ERRBBBEEEREABEEEREEEERRRE R R UK AR BB KRR SRR KRR E RS koK
1080000 downcmer annulus

1080001 9

1080101 0.09774 9

1080301 06737 1

1080302 08670 2

1080303 0610 8

1080304 12588 9

1080601 -90.0 9

1080701 -06757 1

1080702 -08670 2

1080703 -0610 8

1080704 -12588 9

1080801 4573e-5 0.106 9

1081001 0001000 9

1081101 0000 8

1081201 003 106580.0 3187 0. 0. 0. 1
1081202 003 1140800 319.2 0. 0 0 2
1081203 003 1211600 3194 0. 0. 0. 3
1081204 003 1270100 3196 0. 0. 0. 4
1081205 003 132960.0 3197 0.0 0 5
1081206 003 1383100 3198 0. 0. 0. 6
1081207 003 1447600 319.8 0. 0. 0. 7
1081208 003 130600.0 3198 0. 0. 0. 8
1081203 003 1596600 3198 0.0 0 9
1081300 1

1081301 6.0 0.0 0.0 1

1081302 6.0 0.0 0.0 2

1081303 60 0.0 0.0 3

1081304 6.0 0.0 0.0 4

1081305 6.0 0.0 0.0 5

1081306 6.0 0.0 0.0 6

1081307 6.0 0.0 0.0 7

1081308 6.0 0.0 0.0 8

ER T2 E 2222223 32332322 R3S 3332232 R R 2222 222 Lt ]
1120000 Iplovol snglvol

1120101 00 0626 0.1661 0.0 900 0626 457e-3
1120102 00104 0001000

1120200 003 1734200 3180

*

2 20 20 o ol 20 0000 ok ok ke ok ol o8 ok e ke o ok 3l ok ok R s ok e ok 3 e o o ok o S ol 0 ok ke 0 e o ol ke ol ok o R 0 OR
1160000 lowrplam branch

1160001 3 1

1160101 00 04762 0.0943 0.0 90.0 04762 4.57e-5
1160102 00104 0001000

1160200 003 1680700 3197

1161101 108010000 116010000 009774 10 1.0 0100
1162101 112010000 116000000 0.23623 0.0 0.0 0000
1163101 116010000 120000000 0.15931 8.34 8.3¢4 0000
1161201 6.0 0.0 0.0

1162201 001 0.01 0.0

1163201 6.0 0.0 0.0

1162110 00104 10 1.0 1.0

1163110 0.0104 1.0 10 1.0
RREREEXRBEERKKABIEREKKE A RKARRREERE AR KRRk AR
1200000 corein branch

1200001 2 1

1200101 00 12588 0.1821 00 900 12588 457e-5
1200102 0.0104 0001000

1200200 003 1595900 319.7

1201101 120010000 124000000 0.068285 (.85 0.85 0000
1202101 120010000 126000000 0.068285 0.85 0.85 0000
1201201 3.0 0.0 0.0

-A2 -



1202200 30 00 0.0

1201110 0.009721 10 10 1.0

»*

1240000 coreh pipe

1240001 12

1240101 0.0 12

1240301 0.305 12

1240401 0.01828 12

1240601 90.0 12

1240701 0305 12

1240801 457e-5  0.00832 12

1240901 0.68 0.68 11

1241001 0001100 12

1241101 0000 11

1241201 003 1320500 3200 0. 0. O. 1
1241202 003 1490600 3210 0. 0 O 2
1241203 003 1460700 3222 0. 0. 0. 3
1241204 003 1430900 3236 0. 0. 0. 4
1241205 003 1401000 3258 0. 0. 0. 5
1241206 003 1371200 3270 0. 0. 0. ©
1241207 003 1341500 3296 0. 0. 0. 7
1241208 003 1312800 3310 0. 0. 0. 8
1241209 003 1282100 3328 0. 0. 0. 9
1241210 003 1252500 3336 0. 0. 0. 10
1241211 003 1223800 3340 0. 0. 0. 11
1241212 003 1194200 3347 0. 0. 0.12
1241300 !

1241301 30 0.0 0.0 1
1241302 3.0 00 0.0 2
1241303 3.0 0.0 00 3
1241304 30 0.0 0.0 4
1241305 30 0.0 0.0 5]
1241306 30 0.0 0.0 6
1241307 30 0.0 0.0 7
1241308 3.0 0.0 0.0 8
1241309 30 0.0 0.0 9
1241310 30 00 0.0 10
1241311 30 0.0 0.0 11
1241401 0.00832 1.0 1.0 1.0 11
*

200 30 000 a2 0 ok ok 3 o o ot e ok e o e ok HEERER t 221323
1260000 corel pipe

1260001 12

1260101 0.0 12

1260301 0305 12

1260401 001828 12

1260601 90.0 12

1260701  0.305 12

1260801 457e-5 0.00832 12

1260901 0.68 0.68 11

1261001 Q001100 12

1261101 0000 11

1261201 003 1528500 3200 0. 0. 0. 1
1261202 003 1499600 3210 0. 0. 0. 2
1261203 003 1469700 3222 0. 0. 0. 3
1261204 003 1439900 3236 0. 0. 0 4
1261205 003 1400000 3258 0. 0. 0. 5
1261206 003 1371200 3270 0. 0. O 6

1261207 003 1341500 3296 0. 0. 0. 7

1261208 003 1311800 3310 0. 0. 0. 8

1261200 003 1282100 3328 0. 0. 0. 9

1261210 003 1252500 3336 0. 0. 0. 10

1261211 003 1223800 3340 0. 0. 0. 11

1261212 003 1193200 3347 0. 0. 0. 12

1261300 1

1261301 30 0.0 00 1

1261302 3.0 0.0 0.0 2

1261303 3.0 0.0 0.0 3

1261304 3.0 0.0 0.0 4

1261305 3.0 0.0 00 5

1261306 3.0 0.0 0.0 6

1261307 3.0 0.0 0.0 7

1261308 3.0 0.0 0.0 3

1261309 30 0.0 0e 9

1261310 3.0 0.0 0.0 10

1261311 30 0.0 0.0 11

1261401 0.00832 1.0 1.0 1.0 11

*
BEEEBEEERRREERERERREERERAERREF AU R RERERERERRRE R R RREE
1280000 creoutl branch

1280001 3 1

1280101 00 0867 0.0680 00 90.0 0867 4.57e-5
1280102 0.0 0001000

1280200 003 1143400 334.0

1281101 124010000 128000000 0.07627 1.272 1.272 0000
1282101 128010000 132000000 0.08368 0.0 0.0 (€000
1283101 128010005 130010006 0.0 0.0 00 0003
1281201 30 0.0 00

1282201 30 0.0 0.0

1283201 0.1 0.1 0.0

1281110 0.28097 1.0 1.0 1.0

1282110  0.4063 1.0 1.0 1.0

1283110 0.0 1.0 1.0 1.0

x

23k o 2 e ok ok ok e e 3k 3o 300 38 30 K 2K 2K 3 2 ok o o o 06 3K 3K 3K 3K 38 0 ke ok e 30 3K ok ok ok ok ol Ak ok ok ok ok K K ek
1300000 creout?2 branch

1300001 3 1

1300101 0.0 0867 0.0680 00 800 0867 457e-5
1300102 0.0 0001000

1300200 003 1143400 3340

1301101 126010000 130000000 0.07627 1.272 1.272 0000
1302101 130010000 134000000 0.08368 0.0 0.0 0000
1303101 156010000 130010000 0.085679 420. 420.0 0000
1301201 30 0.0 0.0

1302201 30 0.0 0.0

1303201 -0l -0.1 0.0

1301110  0.28097 1.0 1.0 1.0

1302110  0.4063 1.0 1.0 1.0

1303110  0.3078 1.0 1.0 1.0

*
EERBREABKEKEEEEABREERRRARE XA AKX KRR EEERRREREEN RN Rk kKEE
1320000 upplnml snglvol

1320101 0.0 06757 0.0530 00 900 06757 457e-5
1320102 0227 0001000

1320200 003 1069700 3340

x®

1330000  uppic sngljun
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1330101 132010005 134010006 00 00 00 0003 1521201 001 001 0.0

1330201 1 0.1 01 0.0 1522201 0.01 0.0 00

* -

1340000  upplnm2 snglvol - AREEEBRRRRERE
1340101 00 06757 00530 00 900 06757 457e-5 1560000  gdetub pipe

1340102 0227 (0001000 1560001 2

1340200 003 1069700 3340 1560101 0.0 2

= 1560201  0.0102 1

L L L I T P e e T P 22 e Y T TR 2L T T 1560301 1.9260 1

1360000  upplnm branch 1560302 1.6431 2

1360001 5 1 1560401 0.06209 1

1360101 0.0 0.600 009389 00 900 0600 457e-5 1560402 006286 2

1360102 0.321 0001000 1560601 -90.0 2

1360200 004 1021000 3340 0.001 1560701 -1.9260 1

1361101 136010005 200010001 0.03370 0.265 0.265 0102 1560702 -1.6431 2

1362101 136010006 400010001 0.03370 0.265 0.265 0102 1560801 457¢-5 0.0 2

1363101 132010000 136000000 0.07835 0.0 00 0000 1560901 334 334 1

1364101 134010000 136000000 0.07835 0.0 0.0 0000 1361001 01000 2

1365101 140000000 136010000 0.14305 0.0 00 0000 1361101 0000 1

1361201 3.0 0.0 0.0 1561201 004 1013000 3310 10 00 00 1
1362201 30 0.0 0.0 1561202 004 1065000 3340 0.0007 00 0.0 2
1363201 3.0 0.0 00 1561300 1

1364201 30 0.0 0.0 1561301 0.01 0.01 0.0 1

1365201 -0.01 -0.01 0.0 A s o ok oA O o e o 2 0 o o R O oo e e RO
1363110 0.321 10 1.0 10 *

1364110 0.321 1.0 10 10 1810000  corel sngljun

1365110 0321 10 19 10 1810101 124010005 126010006 00 00 00 9003
* 1810201 1 0.1 0.1 00

o 20 e o o0 % e 2 ok a0 ok okl ol ol o e o oK R R o S O o 2 a0 3 3 30 0B 2 ok ko ok K vk ko ok ok o *

1400000 uptopvol snglivol 1820000  core2 sngljun

1400101 00 0.3674 0.0445 00 900 03674 457e-5 1820101 124020005 126020006 00 00 00 2003
1400102 0.321 (1 4] 1820201 1 0.1 0.1 0.0

1400200 004 1013000 3330 1.0 *

» 1830000 core3 snghun

L P T T T P T T 1830101 124030005 126030006 00 00 00 2003
1440000 tophat snglvol 1830201 1 0.1 0.1 0.0

1440101 0.0 0897 01655 00 900 0.897 457e-5 *

1440102 095 00 1840000  cored  sngljun

1440200 004 1013000 3320 10 1840101 124040005 126040006 0.0 00 00 0003
* 1840201 1 01 01 00

EERERBEER R AR RN EEE RN R EXEERNEEER RSN AR kR EE R kR *

1480000 uhmidvol  branch 1850000 core5  sngljun

1480001 2 1 1850101 124050005 126050006 0.0 00 00 0003
1480101 00 072501970 00 900 0725 457e-5 1850201 i 0.1 01 0.0

1480102 0256 00 *

1480200 004 1013000 3280 1.0 1860000  coreb sngljun

1481101 100000000 148000000 9.5e-5 0.0 00 0100 1860101 124060005 126060006 00 00 0.0 0003
1482101 144010000 148000000 00 OO0 00 0000 1860201 i 0.1 0.1 0.0

1481201 0.01 0.01 00 *

1482201 -0.01 -0.01 0.0 1870000  core7 sngljun

* 1870101 124070005 126070006 00 00 00 0003
E Ly S T T T T T T YT Y 1870201 1 0.1 0.1 00

1520000 uhtopvol branch *

1520001 2 1 1880000  core8 sngljun

1520101 0.0 0504 0.1475 00 900 0504 457e-5 1880101 124080005 126080006 00 00 0.0 0003
1520102 0.0 00 1880201 1 0.1 0.1 0.0

1520200 004 1013000 3310 1.0 *

1521101 148010000 152000000 00 00 0.0 0000 1890000  core9  sngliun
1522101 152000000 156000000 0.00199 1.472 1.472 0000 1890101 124000005 126090006 0.0 00 00 0003
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1890201 1 0.1 0.1 0.0

*

1900000 corelD sngljun

1900101 124100005 126100006 00 00 00 0003
1900201 1 0.1 0.1 0.0

E 3

1910000  corell sngljun

1910101 124110005 126110006 00 00 00 0003
1910201 1 0.1 0.1 0.0

1920000 corel2 sngljun

1920101 124120005 126120006 00 00 00 0003
1920201 1 0.1 0.1 0.0

*
AEEERABERKEKKKEKKRERFRREXEKERBEKERREAXRERER KRB R UKERES KN
* Broken Loop without pressurizer

AARREKEER LR KK EEEERERKRREEEREER R KRR RR AR KRRk kK
2000000 nphotleg  snglvol

2000101 0.0337 1.3246 0.0 0.0 0.0 0.0 457e-5 0.207 00
2000200 004 1021000 3340 0.0010

0o a0 9 o e o ol 20 o ok 90 30 ok 3 i ok ke o k0 o0 o 30 00K o 200 2K 30 o o o RO K o o 0K O KK oK Ok X

2050000 nphotleg branch

2060001 2 1

2060101 0.0337 1.3843 0.0 0.0 0.0 0.0 457e-5 0207 00
2060200 004 1021000 3340 0.00100

2061101 200010000 206000000 0.0337 0.0 0.0 0000
2062101 206010000 208000000 0.0337 0.0 0.0 0000
2061201 01 0.0 0.0

2062201 01 0.0 0.0

x

ERRUBREKERREE KA ARSI KRS REKEEREER R Rk Rk kR
2030000 wphotleg pipe

2080001 2

2080101 0.0337 2

2080301 0.7043 1

2080302 05278 2

2080601 0.0 1

2080602 50.0 2

2080701 0.0 1

2080702 0.4043 2

2080801 457e-5 0207 2

2080901 005 005 1

2081001 0000000 2

2081101 100000 1

2081201 004 1020000 3340 000100 0 O 1
2081202 004 1015000 3340 0.1 0. 0. 2
2081300 1

2081301 01 00 00 1

2081401 0. 0. 055 078 1

*

EESRERBIERK AR EREEEERRARER Rk m kKK 1 13
2080000 nphotleg sngljun

2090101 208010000 212000000 0.0337 00 00 0100
2000201 1 0.0 0.0 0.0

-

EERKEABRRKER KR EREREEEEKEERRERERARBIREREREEREREEREEERE

2120000 npsgin snglvol

2120101 00 0706 0125 0.0 900 0706 4.57e-5
2120102 0.377 0000000
2120200 004 1015000 3340 1.0
*

- nERE ]
2130000 npsgfbj sngljun
2130101 212010000 214000000 0.2093 00 0.0 0000
2130201 1 00 00 00
x
REEERXRERBKEXR R R KRS BEE R ERE R RN RR KRR KK E R KRR R R R RN R
2140000 npsgfbl snglvol
2140101 0.0 055175 0.11615 0.0 90.0 0.55175 4.57e-5
2140102 0.4474 0000000

2140200 004 1015000 3320 1.0
*

AEREEABE KRR KRR MR AR AR RR AR AR TR R KRR KRR RE

2150000 npsgtbj sngljun

2150101 214010000 216000000 06.2105 0.0 0.0 0000
2150201 1 00 00 00
RERERREEEEEAEE KRR RN R R R A RE KRR R R R AR KRR RER
2160000 npsgfb2 snglvol

2160101 0.0 055175 0.11615 0.0 90.0 0.55175 4.57e-5
2160102 0.4474 0000000

2160200 004 1015000 3250 10

*®
EEREREERERERKEREEEREERRERA R KRR RAEREFEEERRES RN RNRE
2170000 npsgin sngljun

2170101 216010000 220000000 0.0425 0.0 0.0 100100
2170110 00 00 072 1.0

2170201 1 00 00 0.0
*

Rk B kR k ko k kKRR ok Rk kok ik kdokk ok kR kN Rk kKR

2200000 npsgtube pipe

2200001 12

2200101 0.0425 12

2200301 0.7181 4

2200302 1.2827 6

2200303 25654 7

2200304 2.1728 9

2200305 2.5654 11

2200306 2.8724 12

2200601 90.0 8

2200604  -900 12

2200701 0.7181 4

2200702 1.2827 6

2200703 25654 7

2200704 20980 8

2200705  -2.0980 9

2200706  -2.5654 11

2200707  -2.8724 12

2200801 1.524-6 0.01%6 12
2200901 00 0.0 7
2200902 0.006 0.0 8
2200903 0.006 0.006 9
2200904 0.0 0.006 10
2200905 0.0 0.0 H
2201001 0000000 12

2201101 0000 11
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2201201 004 1014800 3170 1. 0. 0. 1
2201202 004 1014800 3178 1. 0. 0. 2
2201203 004 1014700 3177 1. 0. 0. 3
2201204 004 1014600 3176 1. 0. 0. 4
2201205 004 1014500 3175 1. 0. 0. 5
2201206 004 1014400 3174 1. 0. 0. 6
2201207 004 1014200 3173 1. 0. 0. 7
2201208 004 1014200 3173 1. 0. 0. 8
2201209 004 1013900 3173 1. 0. 0. 9
2201210 004 1014200 3174 1. 0. 0. 10
2201211 004 1014400 3176 1. 0. 0. 11
2201212 004 1014700 3170 1. 0. 0. 12
2201300 1

2201301 0.0 0.0 0.0 1

2201302 0.0 0.0 0.0 2

2201303 0.0 0.0 0.0 3

2201304 0.0 0.0 0.0 4

2201305 00 0.0 00 5

2201306 0.0 0.0 0.0 6

2201307 0.0 0.0 0.0 7

2201308 0.0 0.0 0.0 8

2201309 0.0 0.0 0.0 9

2201310 0.0 0.0 0.0 10

2201311 0.0 0.0 0.0 11

®x

AR EBEE RS RER R KRR EEER XA ERRAREREEERSRE R R Rk kR
2210000 npsgout sngljun

2210101 220010000 224000000 0.0425 0.0 00 0100
2210201 1 00 00 0.0
EERRREKABREKEEREER R R R R R AR RS R RS
2240000 npsgfbo snglvol

2240101 0.0 11035 02323 0.0 -90.0 -1.1035 457e-5
2240102 0.4474 0000000

2240200 004 1014000 3200 1.0
*

BEMEREERREREERRKRRE AR BREE R R A KRR R R RN

2250000 npsgfbj sngljun

2250101 224010000 228000000 0.2093 0.0 0.0 0000
2250201 1 00 00 00

*
BRBERBEXABRKEKRERREERRRREEKEEER RS KRR R KRR RS RERK
2280000 npsgout snglvol

2280101 00 0706 0125 00 -90.0 -0.706 4.57e-5
2280102 0.377 0000000 ,

2280200 004 1013000 3210 10

*
BABEREEIERRXERRER BN RERBER R R R AR EANEREERRERKREEEK
2290000 npcrsleg sngljun

2290101 228010000 232000000 0.0222 0.0 0.0 0100
2290201 1 0.0 00 0.0

®
EXXEEREENEEREREREEREEREXER B RS E R R ERERRA SRR
2320000 npcrsleg pipe

2320001 5

2320101 00222 5

2320301 0516 1

2320302 12422 4

2320303 11919 3

2320601  -50.0 1

2320602  -90.0 4

2320603 0.0 5

2320701 03953 1

2320702 -12422 4

2320703 00 5

2320801 457e-5 01682 5

2320901 0036 0036 1

2320902 00 00 3

2320903 0065 0065 4

2321001 0000000 5

2321101 0000 4

2321201 004 1015000 3200 001 0. O 1
2321202 003 1075000 3200 0. 0. O 2
2321203 003 1196000 3200 0. 0. O 3
2321204 003 1316000 3200 0. 0. O 4
2321205 003 1376000 3200 0. 0. O 5
2321300 1

2321301 0.1 0.0 00 1

2321302 0.1 00 00 2

2321303 0.1 00 0.0 3

2321304 0.1 0.0 0.0 4

L 3

02 o o o8 2 e o ok i a0k o 3 a0 o a0 o o A o 0 o 6 e i o R e 0 O N o 30 e ok ok ok 3 O K
2330000  npfcv valve

2330101 232010000 236000000 00222 00 00 0100
2330201 1 0.0 0.0 0.0

2330300 mtrvlv

2330301 336 537 142 10 0

*®

e 2 2 20 ok e e K e i g 0 3 ok o K A K KK oK Kk ok K 0K 9 8 e 3K ok R R v Sk ol ok o R ok ak R 3 o 0 R
2360000 npersigu  pipe

2360001 4

2360101 00222 4

2360301 13202 1

2360302 11222 2

2360303 11417 3

2360304 11222 4

2360601 0.0 1

2360602 90.0 4

2360701 00 1

2360702 11222 4

2360801 457e-5 01682 4

2360901 0065 0065 1

2360902 00 00 3

2361001 0000000 4

2361101 0000 3

2361201 003 1371000 3200 0. 0. 0. 1
2361202 003 1327000 3190 0. 0. 0. 2
2361203 003 1218000 3190 0. 0. 0. 3
2361204 003 1103000 3190 0. 0. 0. 4
2361300 1

2361301 0.1 00 00 1

2361302 0.1 00 00 2

2361303 0.1 00 00 3

HERERRER RN ERR R KRR AR N Rk ARk AR R Bk R kaokk kKKK Rk

2400000 nprcpump pump

2400101 00 0802 00235 00 900 0351 0
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2400108 236010000 0.0222 0.0 0.0 0000
2400109 244000000 0.0337 00525 0.0525 0000
2400200 004 1032000 3190 0.0003
2400201 1 0.0 00 0.0

2400202 1 00 0.0 0.0

2400301 0 0 0 -1 -1 500 0
2400302 1850 00 0054 100 552
2400303 054 700 00 00 00 00 00
*

= single phase head and torque data from Istf sys.

* description

*

2401100 11000 136 010 138 024 142 040 141
2401101 060 132 080 119 100 1.00
2401200 1 2 000 -097 020 -068 050 -020 065 007
2401201 080 040 100 100

2401300 1 3 -1.0 3.20 -0.90 2.80 -0.80 246 -060 1.94
2401301 -040 157 -020 141 000 136
2401400 1 4 -1.00 3.20 -0.80 2.76 -0.60 241 -040 209
2401401 -020 181 000 158

2401500 1 5 000 000 100 0.00

2401600 1 6 000 000 100 000

2401700 1 7 -1.00 0.00 0.00 0.00

2401800 1 8 -1.00 0.00 000 0.00

x

* torque data

*
2401900
2401901

2402000
2402001

2402100
2402101

2402200
2402201
2402300
2402400
2402500
2402600

*

21000 036 012 038 020 044 030 058
050 073 070 081 100 100

22000 -126 010 -088 0.30 -0.31 050 0.09
065 030 08 063 100 1.00

23 -100 240 -0.85 1.70 -065 1.12 -050 0.84
-040 069 -020 039 000 036

2 1 -1.00 2.40 -0.80 2.12 -0.60 1.80 -0.30 1.32

0.00 080

0.00 0.00

0.00 0.00

-1.00 0.00

-1.00 0.00

1.00 0.00
1.00 0.00
000 000
000 0.00

DO DN
o ~1 O Ul

* two phase multiplier tables for head of rc pump 240

*

2403000
2403001
2403002
2403003
2403004
2403005
2403006
2403007
2403008
2403009
2403010
%

0 00 00

010 00
0.05
0.80
0.96
0.98
097
0.90
0.80
0.50
1.00 00

= two phase multiplier tables for torque of rc pump 240

®
2403100
2403101

*

0 00 00
10 00

* two-phase diff curves from r5 built~in data
* head difference curves

* -

24041001 1 000 000 010 083 020 109 050 102
2404101 070 101 090 094 100 100

2404200 1 2 000 000 0.10 -040 020 000 030 0.10
2404201 040 0.21 080 067 050 080 1.00 1.00
2404300 1 3 -1.0 -1.16 -0.90 -1.24 -0.80 -1.77 -0.70 -2.36
2404301  -060 -2.79 -0.50 -291 -0.40 -267 -0.25 -1.69
2404302 -010 -050 000 000

2404400 1 4 -1.0 -1.16 -0.90 -0.78 -0.80 -0.50 -0.70 -0.31

2404401 -060 -0.17 -050 -0.08 -0.35 0.00 -0.20 0.05
2404402 -0.10 008 000 011

2404500 1 3 000 000 1.00 0.00

2404600 | 6 000 000 100 0.00

2404700 1 7 -100 000 000 0.00

2404800 1 & -1.00 000 0.00 0.00

N

= torque difference curves

*®

2404900 2 1 00 00 00 00

2405000 2 2 00 00 00 00

2405100 2 3 00 00 00 00

2405200 2 4 00 00 00 00

2405300 2 5 00 00 00 00

2405400 2 6 00 00 00 00

2405300 2 7 00 00 00 00

2405600 2 8 00 00 00 00

*

3 0K 3 2 o ok ok o ok ok ok ok e o o o0 e ko e ok ok e ok e ok ol ol 3k ke i ke ajc g S 3% 3k K 3K 3K i Bk K R K R K
2440000 npeolleg  branch

2440001 1 1

2440101 0.0337 0.7348 0.0 0.0 0.0 0.0 457e-3 0207 00
2440200 004 1013000 3180 0.00040

2441101 244010000 248000000 0.0337 0.0 0.0 0000
2441201 30 0.0 0.0

*

0020 o 3 o A o o o ok ok o o 2 90 0K s o o ok ok e 2 ok 900 008 6 ke e ok ok o ok ok ok ok ok ke R oK 0 K ke o ek ok kR
2480000 . npcolleg branch

2480001 1 1

2480101 0.0337 0.9429 0.0 0.0 0.0 0.0 457e-5 0.207 00
2480200 004 1013000 3190 0.0004

2481101 248010000 252000000 0.0337 0.0 0.0 0000
2481201 30 00 0.0

x
EEBREEKXAEKEBEEKRXEREEREEREREE KRR R SRR R KRR ARE R R R K EKKEE
2520000 npcolleg pipe

2520001 2

2520101 0.0337 2

2520301 0.9752 2

2520601 0.0 2

2520701 00 2

2520801 457e-5 0207 2

2521001 00 2

2521101 0000 1

2521201 004 1015000 3180 00004 O. 0. 1
2521202 004 101500.0 3180 00004 0. 0. 2
2521300 1

2521301 30 00 0.0 1
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*
AARKEEREXEGEKERX AR EXRBREEXBRXBERRREREREBRRXBE KRR SR KRR

* Secondary side for the broken loop

3000000 npstgdem annulus

3000001 5

3000101 00 1

3000102 0.0296 4

3000103 0.0 5

3000201 0.0 3

3000202 0005281 4

3000301 2.8965 1

3000302 2.0980 2

3000303 2.5654 4

3000304 3.43% 5

3000401 0.3228 1

3000402 0.0 4

3000403 0.1302 5

3000301 0.0 5

3000601 -90.0 5

3000701 -2.0223 1

3000702  -2.0980 2

3000703  -235654 4

3000704  -2.5464 )

3000801 457e-3 03689 1

3000802 45%-5 00971 4

3000803 457e-5 00801 5

3000901 0.0 0.0 4

3001001 0001000 5

3001101 0000 3

3001102 0100 4

3001201 004 1049000 317. 000t 0. 0. 1
3001202 003 1173000 317. 00 0 0 2
3001203 003 1398000 317. 00 0. 0. 3
3001204 003 1644000 317. 00 0. 0. 4
3001205 003 1880000 317. 00 0. 0. 5
3001300 1

3001301 0.0 0.0 0.0 1
3001302 0.0 0.0 00 2
3001303 0.0 0.0 0.0 3
3001304 0.0 0.0 0.0 4

*

st sle ale e o e o o o 2 ol 2k 30 o ok a0 ok o o 30 3K 20 30 2 o 30 R ok ok ok o a3 3 e ok ke a0 K o ok o o ook ok ok ok
3010000 npstgdem sngljiun

3010101 300010000 304000000 0.0 100.0 1000 0000
3010201 1 00 0.0 0.0

L ]

RREREEEBEKEREERKRREBERKER K [TTTTT] x
3040000 blsteamg pipe

3040001 5

3040101 0.2293 3

3040102 00 5

3040201 0.2293 2

3040202 0.2323 3

3040203 03138 4

3040301 25464 1

3040302 2.5654 3

-3040303 2.0980 4

3040304 20223 5

3040401 00 3

3040402 0.4951 4

3040403 0.7979 5

3040501 0.0 5

3040601 90.0 5

3040701 25464 1

3040702 2.5654 3

3040703 2.0980 4

3040704 2.0223 5

3040801 457e-5 0.036 4

3040802 457e-5 0.219 5

3040901 1435 1.435 4

3041001 0000000 5

3041101 0000 4

3041201 003 1870000 3170 00 00 00 1
3041202 003 1622000 3170 00 00 00 2
3041203 003 1372000 3170 090 00 on 3
3041204 003 1143000 3170 00 00 06 4
3041205 004 1028000 3170 0.1 00 00 5
3041300 1

3041301 00 00 0.0 1

3041302 0.0 0.0 0.0 2

3041303 00 0.0 0.0 3

3041304 0.0 0.0 0.0 4

3041401 0.036 1.0 10 1.0 3

3041402 0.1258 1.0 1.0 1.0 4

*

2032 e 30 3 0 200 e ke el o oo o o0 ok o R ke 2k K ok 20 300 30 30 o R K ok s ok ok o e ok ok R
3080000 npsepar separatr

3080001 3 1
3080101 00 2120 0572 00 90.0

23120 43572-5

3080102 02134

3080200 004 1014000 3170 05

3081101 308010002 316010001 0.0615 0.0 0.0 010 0.2
3082101 308010001 300010001 0.03964 100. 100. 0000 0.15
3083101 304050002 308010001 0.1986 0.0 0.0 000
3081201 0.0 0.0 0.0

3082201 0.0 0.0 0.0

3083201 0.0 0.0 0.0

E

A A Bk e R o 2 K a2 oK e o i ok e e o o ol e e i ok o oK K e o ok ok oK ok ok ok ok ok K K
3120000 npsgspbp  branch

3120001 2 1

3120101 00 2120 06288 00 900 2120 457e-5

3120102 01242 Q0

3120200 004 1014000 3170 05

3121101 300000000 312000000 0.3164 00 0.0 0000
3122101 312010000 316000000 00392 15 1.5 0000
3121201 0.0 0.0 00

3122201 00 0.0 0.0

*

EERRKEERRERE RS AR DRI R TR ARk gk Aok o o o oK i e ok 3 o ko R
3160000 stmdome  snglvol

3160101 00 37778 20283 00 900 37778 457e-5

3160102 07696 QO
3160200 004 1013600 3170 10
*

000 o o o o e ol O o o O o o o 30 o o0 o a0 ol e o ok ok o o e ol o ok o e
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= blsg steam line

BREENE
branch

EEXBEKEEXURERR KRR KERRE R

3200000 bistminl
3200001 2 1
3200101 00286 528 00 00 00 00 4575
3200102 01909 00

3200200 004 1013000 3170 10

3201101 316010000 320000000 00286 0.0 00 0100
3202101 320010000 324000000 0.0286 0.0 00 0000
3201201 00 00 0.0

3202201 00 0.0 0.0

*

KEEERESREAEEIRERARER KX BB EREERKKRAERERERRRKKERRKERER S
3240000 blstmin2  snglvol

3240101 00286 99213 00 00 00 00 4575
3240102 01909 00

3240200 004 1013000 3170 10

*
RERENEEERKEERE R KRR AR R ER Rk RN E RN R Kok
» secondary relief and safety valves, intact loop
AEEEREEBKRAEEEARRXKEAMR KRR RERERBRERE R KR AR ECKRRER R kR X

*

3690000 bisgrv valve

3690101 320010000 370000000 2.96e-4 0.0149 0.0 0120
3690201 O 00 0.0 00

3690300 tpvlv

3690301 501

Aok e 2 o 300 0000 2000 20 o o o ke e o o o ool ok o M AR O R ok ke e Rk

3700000 contain tmdpvol

3700101 10e+8 100 00 00 00 00 00 00 00
3700200 004

3700201 00 1.01323e+5 3000 10

*x

EERERKEREEREERERR AR KK ERER R B ERRARKEERRE R Rk R AR KRR KK

3790000 bisgsv valve

3790101 324010000 380000000 0.00195 0.00055 0.0 0120
3790201 O 0.0 00" 0.0

3790300 gpviv

3790301 501

»

I I TR T2 2223233233232 T2 282 2233322333823 223222322224
3800000 contain tmdpvol

3800101 1.0e+8 100 00 00 00 00 00 00 00
3800200 04

3800201 00 1.0132%e+5 300.0 1.0

-

AERKREREEEEEER R AR R XA R R R R RABE A KRR A E R RERERERERNR
« Intact Loop with pressurizer

EERXEXSEXRERERBREXENEXR IR ERA K KX ERRERERR KRR REERE

L ]
4000000  wphotleg  snglvol
4000101  0.0337 1.3246 00 0.0 0.0 0.0 457e-5 0.207 00

4000200 004 1021000 3340 0.00100
*

EEEERRERERERERRXREXREXERERRE AR ARBEKEXERREKRRESEERXRSR

4060000 wphotleg branch
4060001 3 1
4060101 0.0337 1.3843 0.0 0.0 0.0 0.0 457e-5 0.207 00

4060200 004 1021000 3340 0.00100

4061101 400010000 406000000 0.0337 0.0 0.0 0000
4062101 406010000 408000000 0.0337 0.0 0.0 0000
4063101 600030002 406010003 0.00352 1.0 0.5 0001
4061201 001 0.0 0.0

4062201 ool 0.0 0.0

4063201 0.0 0.0 0.0

]

BEEREERE SRR EERREERS SRR AR IR LR KRR EE R R KRR Rk R kKRR E
4080000 wphotleg pipe

4080001 2

4080101 0.0337 2

4080301 0.7043 1

4080302 05278 2

4080601 00 1

4080602 50.0 2

4080701 00 1

4080702 04043 2

4080801 457e-5 0207 2

4080901 005 005 1}

4081001 0000000 2

4081101 100000 1

4081201 004 1015000 3340 000100 O 0O 1
4081202 004 1013000 3340 01 0. 0 2
4081300 1

4081301 01 00 00 1

4081401 0 0 03 078 1
x

HKKRRERKREKE KRR R R R AR RRRE N R A R KRR KRR R R kR ke kK

4090000 wphotleg sngliun

4090101 408010000 412000000 0.0337 0.0 0.0 0100
4090201 1 00 N4 0.0

*x

o 20 00 2 3K e 20 o o o ok o 2 3K o o 3K oK 3 ok ok e e ok o ok om i sie ol o o e o o ol ok ok ol R R o R N N P X
4120000 wpsgin snglvol

4120101 00 0706 0125 00 9.0 0706 137¢-5
4120102 0.377 0000000

4120200 004 1015000 3340 1.0
* .

EE 1232232+ 3E3 3222333233332 8323333282322 3333212t Ld
4130000 wpsgfbj sngljun

4130101 412010000 414000000 0.2093 0.0 0.0 0000
4130201 1 00 00 00

*

EEREEERBRSRRRERAERARIBKRERREXARERREREEEEERREE AR R kL RE
4140000 wpsgfbl snglvol

4140101 00 055175 0.11615 0.0 90.0 0.55175 4.57e-5
4140102 04474 0000000

4140200 004 1015000 3300 1.0

*

e e 0 o o o e ok o a3l e e ok e ok ok R o ol o e e o e o a2 20 o e o o ok 2 ok ale o ol ok ok ok ok ok ke K

4150000 wpsgfbj sngljun

4150101 414010000 416000000 0.2105 0.0 0.0 0000
4150201 1 00 00 00

*
EREEEEREREERRERARREAREXEREE RN XEERREREKEREFRRERKKEANE KK
4160000 wpsgfb2 snglvol

4160101 00 055175 0.11615 0.0 90.0 055175 4.57e-5
4160102 04474 0000000
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4160200 004 1015000 3250 1.0
=

4170000
4170101
4170110
4170201

L4

RERBEEEEERERRRRERRERERRE R KRS Uk

4200000
4200001
4200101
4200301
4200302
4200303
4200304
4200305
4200306
4200601
4200604
4200701
4200702
4200703
4200704
4200705
4200706
4200707
420080t
4200901
4200902
4200903
4200004
4200905
4201001
4201101
4201201
4201202
4201203
4201204
4201205
4201206
4201207
4201208
4201209
4201210
4201211
4201212
4201300
4201301
4201302
4201303
4201304
4201305
4201306
4201307
4201308
4201309
4201310
4201311

npsgin

wpsgtube  pipe
12
0.0425 12
0.7181 4
1.2827 6
25654 7
2.1728 9
2.5654 11
2.8724 12
90.0 8
-90.0 12
0.7181 4
1.2827 6
25654 7
2.0980 8
-2.0980 £l
-2.5654 11
-2.8724 12
1.524-6 0.0196
0.0 00
0.006 00
0.006 0.006
00 0.006
00 00
0000000 12
0000 11
004 101490.0
004 101480.0
004 101470.0
004 101470.0
004 101460.0
004 101430.0
004 101420.0
004 101400.0
004 101400.0
004 101420.0
004 101430.0
004 101490.0
1
00 00
0.0 00
00 0.0
0.0 0.0
0.0 0.0
00 0.0
0.0 0.0
0.0 00
00 0.0
0.0 0.0
00 0.0

sngljiun
416010000 420000000 0.0425 0.0 0.0 100100
0. o
1 00 00 00

0.725

e e e
coopoooooROe
WOoo=JO U & WD -

COOOOOOOCOLOO

== O 00 IO B W

—_o

*

EL 1 RS2 § 2] L] t#t#.ttt*t#t‘tttlu‘ttttt*#
4210000 wpsgout sngljun

4210101 420010000 424000000 0.0425 0.0 0.0 0100
4210201 1 00 0.0 0.0

BREEEEEEREE 2 2k o o o o 0o ok o e o 2 o o ok ok ok ok
4240000 wpsgfbo snglvol

4240101 00 1.1035 0.2323 0.0 -900 -1.1035 457e-5
4240102 0.4474 0000000

4240200 004 1015000 3200 1.0

*

2 o o e 2 o o e 2 300 o e e e o o 30 3 oK 3 e o o o 0 o8 2 0K A e e e 2K 3 e ok o o
4250000 wpsgfbj sngljun

4250101 424010000 428000000 0.2093 00 0.0 0000
4250201 1 00 00 00

®

TR Rk ik Nk R e sl ok K R e ek ok ok A IR e R R K AR OR R R R R kR Ry X Kok
4280000 wpsgout snglvol

4280101 00 0706 0.125 00 -90.0 -0706 4.57e-3
4280102 0.377 0000000

4280200 004 1015000 3200 10

2 20 2 35 2 20 2 0 o0 e a2 0 o 0 000 0K 00 ok o 20 ko ok o ol o o e ok o e o A o o 2 ol o sk ok o ok ok ok ok i ok o R
4290000 wpcrsleg sngljun

4290101 428010000 432000000 0.0222 0.0 0.0 0100
4290201 1 0.0 00 00

A 2 o 2 o e ok ok o i o o 0 2206 20 0K o 00 e a0 e e e a3 ke ke sl o ok 3 ke oK A o ok ok 6 e a8 3k o0 oK o o ok ok ke ok X

4320000 wpcrsleg pipe
4320001 5

4320101 00222 5

4320301 0516 1

4320302 12422 4

4320303 L1919 5

4320601  -30.0 1

4320602  -90.0 4

4320603 00 5

4320701 -03953 1

4320702 -1242 4

4320703 00 5

4320801 457e-5 0.1682 5

4320901 003 0036 1

4320002 00 00 3

4320903 0065 0065 4

4321001 000000C 5

4321101 0000 4

4321201 004 1015000 3200 001 0. 0. 1
4321202 003 1075000 3200 0. 0. 0 2
4321203 003 1192000 3200 0. 0 0. 3
4321204 003 1316000 3200 0. 0. O 4
4321205 003 1376000 3200 0. 0. O 5
4321300 1

4321301 01 0.0 0.0 1

4321302 0.1 0.0 0.0 2

4321303 0.1 0.0 0.0 3

4321304 0.1 00 0.0 4

*

FREREXREXREBEREEXKRBERKEERER KRR RKER AR ERRBERRRERE K KRR
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4330000 wpfcv valve EEERKKERERAREREEREERBERERDREREAREKKEERRBRE KRR KR KKK KK

4330101 432010000 436000000 0.0222 0.0 00 0100 4520000 wpcolleg  snglvol

4330201 1 0.0 0.0 0.0 4520101 0.0337 1.3125 0.0 0.0 0.0 0.0 457e-5 0.207 00
4330300 mtrvlv 4520200 004 1015000 3180 0.0004
4330301 5% 537 142 10 0 *

= AREKRRRE *E% EEERRS AARRERKEN
BRREEEEEEEABRRRERREERERENEXRERR LR KR ERRRRERKRRETK R B K * Secondary LOOD for the intact loop

4360000 wpcrslgu pipe [T} SREEKERESXERRRREERRKS TS
4360001 4 *

4360101 00222 4 5000000 wpstgdem  annulus

4360301 13202 1 5000001 5

4360302 11222 2 5000101 0.0 1

4360303 11417 3 5000102 0.0206 4

4360304 11222 4 5000103 0.0 5

4360601 0.0 1 5000201 0.0 3

4360602 90.0 4 5000202 0.005281 q

4360701 00 1 5000301 2.8965 1

4360702 11222 4 5000302 2.0980 2

4360801 457¢-5 0.1682 4 2000303 25654 4

4360501 0065 0065 1 5000304 34395 5

4360902 0.0 00 3 5000401 0.3228 1

4361001 0000000 4 5000402 0.0 4

4361101 0000 3 5000403 0.1302 5

4361201 003 1372000 3196 0. 0. 0. 1 5000501 0.0 5

4361202 003 1326000 3194 0. 0. 0. 2 5000601 -90.0 5

4361203 003 1219000 3190 0. 0. 0. 3 5000701 -2.0223 1

4361204 003 1100000 3190 0. 0. 0. 4 5000702 -2.0980 2

4361300 1 5000703 -2.5654 4

4361301 0.1 0.0 0.0 1 5000704 ~2.5464 5

4361302 0.1 0.0 0.0 2 5000801 457e-5 03682 1

4361303 0.1 0.0 0.0 3 5000802 457e-5 00971 4

= 5000803 457e-5 00801 5

Mo o AR R e KRR R KK KR AR 5000901 0.0 0.0 4

4400000 wprcpump  pump 5001001 0001000 5

4400101 00 0802 00235 00 900 03351 0 5001101 0000 3

4400108 436010000 0.0222 0.0 0.0 0000 5001102 0100 4

4400109 444000000  0.0337 0.0525 0.0525 0000 5001201 004 1026000 317. 0001 G O. 1
4400200 004 1032000 3190 0.000300 5001202 003 1143000 317. 00 O. 0. 2
4400201 1 0.0 0.0 00 5001203 003 1372000 . 317. 00 0. 0. 3
4400202 1 0.0 0.0 0.0 5001204 003 1621000 317. 00 0. 0. 4
4400301 240 240 240 -1 -1 500 0 5001205 003 1869000 317. 00 0. O. 5
4400302 1885 00 054 100 352 5001300 1

4400303 054 700 00 00 00 00 00 5001301 0.0 00 00 1

* 5001302 0.0 00 0.0 2
EEREEABEEEAIKERERERERREACRRABAKRRSRERRBARRKER R RRE KKK 5001303 0.0 0.0 0.0 3

4440000 wpcolleg snglvol 5001304 00 0.0 0.0 4

4440101 0.0337 1.1211 0.0 00 0.0 0.0 457¢-5 0207 00 =

4440200 004 101500.0 3190 0.0004 L L T S T TSP I ATy 2 2
. 5010000 wpstgdcm sngljun

LI Ry T T T IR T P T Y 5010101 500010000 504000000 0.0 100.0 100.0 0000
4480000 wpcolleg  branch 5010201 1 00 00 00
4480001 2 1 .

4480101 0.0337 1.1945 0.0 0.0 0.0 0.0 4.57e-5 0.207 00 ERERERAARARRRREEERSRREE AR RAE SRR AT RE R R R RN R R
4480200 004 1015000 3180 0.0004 *

4431101 444010000 448000000 0.0337 0.0 0.0 0000 5040000 wpsteamg pipe

4482101 448010000 452000000 0.0337 0.0 00 0000 5040001 3

4481201 01 0.0 0.0 5040101 0.2293 3

4482201 30 0.0 0.0 5040102 00 5

* 5040201 0.2293 2

-All-



5040202 0.2323 3

5040203 03138 4

5040301 25464 1

5040302 25654 3

5040303 20980 4

5040304 20223 5

5040401 00 3

5040402 0.4851 4

5040403 0.7979 5

5040501 00 5

5040601 90.0 5

5040701 25464 1

5040702 25654 3

5040703 2.0980 4

5040704 20223 5

5040801 457e-5 0.036 4

5040802 457e-5 0219 5

5040901 1.435 1.435 4

5041001 0000000 5

5041101 0000 4

5041201 003 1870000 3170 00 00 00 1
5041202 _ 003 1621000 3170 00 00 00 2
5041203 003 1372000 3170 00 00 00 3
5041204 003 1145000 3170 00 00 00 4
5041205 004 1028000 3170 0.1 00 00 5
5041300 1

5041301 00 0.0 00 1

5041302 00 0.0 0.0 2

5041303 00 0.0 0.0 3

5041304 00 0.0 0.0 4

5041401 0.036 1.0 1.0 1.0 3

5041402 01238 10 1.0 1.0 4

]

20300 200 20 3 2 e o o 2 ol o o o o 3 o 2 o ok ok o o ok ok e R ok ol ke ok e o 3 o o 0K 3 ok oK o ok ok ok o ok k0K
5080000 npsepar separatr

5080001 3 1

5080101 002120 0572 00 900 2120 4.57%-5
5080102 02134 0

5080200 004 1014000 3170 05

5081101 508010002 516010001 0.0615 0.0 0.0 0100 0.2
5082101 508010001 500010001 0.03964 100. 100. 0000 0.15
5083101 504050002 508010001 0.1986 0.0 0.0 0000
5081201 0.0 0.0 0.0

5082201 00 0.0 00

5083201 0.0 00 00

x
AEEEXEREREEEEREEREEEEEXKEEREABEEREER KR KRR EEER B R R EAEKREE
5120000 npsgspbp branch

5120001 2 1

5120101 00 2120 06288 00 900 2120 457e-5

5120102 0.1242 00

5120200 004 1014000 3170 05

5121101 500000000 512000000 03164 0.0 00 0000
5122101 512010000 516000000 00392 15 15 0000
5121201 00 00 00

5122201 00 0.0 00

ERRERXEEBEEEEBEREBERREREERESEREXRRKKREEXERERKRERRRREK

5160000 stmdome snglvol

5160101 00 3.7778 20288 0.0 900 37778 4.57e-5
5160102 0.7696 00

5160200 004 1013000 3170 10

*x

*akk A o ok Kk

*  wpsg steam line

XRRERER * AR RKEREEREERE KRR LK ERRERK
5200000 ilstminl  branch

5200001 2 1

5200101 00286 528 00 00 00 00 457e5

5200102 01909 00

5200200 004 1013000 3170 1.0

5201101 516010000 520000000 0.0286 0.0 00 0100
5202101 520010000 524000000 0.0286 00 00 0000
5201201 00 00 0.0

5202201 00 00 0.0

*

AR KRR Rk kR kR kR r Rk Rk ok ko Rk ok Kkk o mkK
5240000  ilstmin2 snglvol

5240101 00286 99213 00 00 00 00 457e-5

5240102 0.1909 00
5240200 004 1013000 3170 10
*

0o o o 26 oK

» secondary relief and safety valves, intact loop

£33 2 22 2] (233222 PP P2 A et seldd

e ok o o ok ok M R IR e e e 3k ok e e o ok ok

*

5690000 ilsgrv valve

5690101 520010000 570000000 2.96e-4 0.0149 0.0 0120
5690201 0 0.0 0.0 0.0

5690300 tpvlv

5690301 501

£

e o 3 300 2K e o e ade ke o e obe a3k 00 e A ol e a0 2 k0B 0 o0 ol ol ol ol e ol ol ok i e i 3k ke OO o ok ok K o

5700000 contain tmdpvol
5700101 10e+8 100 00 00 00 00 00 00 00
5700200 004

5700201 00 1.0132%+5 3000 10
*

ERERBEXREKEEREEBRREERERKEEBEEEEERERE R KRR R E KRR RN EXK

5790000 blsgsv valve

5790101 524010000 3580000000 0.00195 0.00035 0.0 0120
5790201 0 0.0 0.0 0.0

5790300 tpviv

5790301 501

*

EERRRERRKRERERRBERRR KRR AR AREREREER Rk A KRN KKk kR kKRR

5800000 contain tmdpvol

5800101 1.0e+8 100 00 00 00 00 00 00 00
5800200 004
5800201 00 1.013%e+5 3000 10

=
FERBRRRRERARERKBRERRERRR ARG RKARRERRKERRR AR RRESRERRK
* pressurizer
AAREEIRKERERERRE KRR EKERASRRRRBRKRERERRAER KRR R kR R
*

6000000 prssurgl pipe
6000001 3
6000101 351%-3 3

-Al2-



6000301 6.7788 1

6000302 9.245 2

6000303 54221 3

6000401 00 3

6000601  -90.0 3

6000701  -4.4077 1

6000702  -4.9%5 2

6000703  -2.5768 3

6000801 457e-5 00669 3

6001001 00 3

6001101 0000 2

6001201 004 1014000 3320 10 00 ©O 1
6001202 004 1015000 3330 10 00 00 2
6001203 004 1017000 3340 10 00 00 3
6001300 1

6001301 00 00 00 1

6001302 00 00 00 2

EREREEERRERBRKRKEER BRI KRR ARKEE RN RRR KRR RN

6030000 prssurgi sngljun

6030101 610010000 600000000 3.515¢-3 0.0 0.0 0100
6030201 1 00 00 00

E 3
REBEEKKEEREEREEKENER R ERER SRR AR R AR R KRR R R R Rk
6100000 prsrizer pipe

6100001 8

6100101 00 1

6100102 0.2827 6

6100103 0.2731 8

6100201 0.0 7

6100301 0.201 1

6100302 0.470 3

65100303 0.600 4

6100304 0.682 6

6100305 0.5375 8

6100401 0.0325 1

6100402 0.0 8

6100501 0.0 8

6100601 -90.0 8

6100701 -0.201 1

6100702 -0.470 3

6100703 -0.6 4

6100704 -0.682 6

6100705 -0.5375 8

6100801 457e-5 03187 1

6100802 457e-5 0600 6

6100803 457e-5 02949 8

6101001 00 8

6101101 0000 7

6101201 004 1013300 3170 10 00 00 1
6101202 004 1013300 3170 10 00 00 2
6101203 004 1013300 3180 10 00 00 3
6101204 004 1013300 3220 10 00 00 4
6101205 004 1013300 3260 10 00 00 5
6101206 004 1014000 3290 10 00 00 6
6101207 004 1014000 3300 10 00 00 7
6101208 004 1014000 3310 10 00 00 8
6101300 1

6101301 00 00 00 7

x
PR R 222 2222 2 22 22 2 Tttty T T I T st

6190000 spryin sngljun

6190101 444010003 620010001 00 00 00 00102
6190201 1 00 00 00

*
EREENERKEABREREEEEE AR R E R RN R R R Rk kR Ry Rk
6200000 prsspryl pipe

6200001 2

6200101 3.53e-4 2

6200301 2243 2

6200601 90.0 2

6200701 807975 2

6200801 457e-5 00 2

6201001 00 2

6201101 0000 1

6201201 004 1015000 3180 1.0 00 00 1
6201202 004 1015000 3180 10 00 00 2
6201300 1

6201301 00 00 0.0 1

*

e e o e a0 90 o o8 ok ok ok o e e ok ok o o oo o Ok 2 K K e ko o 3Kt a0 ae ok ok 0 o o K oK o o o e K e ok
6210000 prsspryl sngljun

6210101 620010000 610000000 5.0e-5 0.0 0.0 0100
6210201 1 00 00 00

=

«65210000 prsspryl trndpjun

«6210101 620010000 610000000 0.0

*6210200 1 524 P 610010000
*6210201 00 00 00 0.0

*6210202 15686 00 00 0.0

»6210203 16036 098 00 00

*

2 356 3K 2k 3% 3 200 28 28 K Ok 3¢ 3 0 2 3 3 o0 30 o o 3 2 K ok 3k ok 3k e ok o ok 3 K 2 2 ke oK ok R K ok 2K 3K Ok sk e o
6500000 porvout tmdpvol

6300101 10e+tl1 100 00 00 00 00 00 0O 00
6500200 004

6500201 0.0 1.01325e+5 317.0 1.0

»
BREKEREAEREERKKEEERRERERER KA R XK EABRERRRERKKER KR XK KRR KR KK
6510000 porv valve

6510101 610000000 650000000 3.66e-3 00251 0.0 0120
6510201 0 0.0 0.0 0.0

6510300 trpvlv

6510301 501

*

E2 2 2133 L2 ] a0 ot 0 ok o ok e o o oo o o e e o O e sk e
6600000 prsfvout tmdpvol

6600101 10e+8 100 00 00 00 00 00 O OO
6600200 004

6600201 0.0 1.01325¢+5 3170 10

*

2030 2000 202 2 A A oK e 30 30 0 2 o e o a0 O 20 30 o o 20 ok o o o ok o 2 o ok ke e ok o K
6610000 prsfvalv valve

6610101 610000000 660000000 1.54e-4 0.2052 0.0 0120
6610201 0 0.0 0.0 00

6610300 trpvlv

6610301 501

x
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EERESERBERREREREEEESRREEE KRR R R R EREERXRR KRR BN R SR KRk

* rhr system

ERXENBEEEK (22337 SEkERER KL
7800000 thrscl tmdpvol

7800101 0. 10. 1000. 0. 0. 0. 0. 0. 00000
7800200 3

7800201 00 1013250 3340

E 3

7810000 rsulnll tmdpjun

7810101 200010005 780010001 0.006
7810200 1 0

7810201 0.0 32 00 00

7810202 10000 32 00 00

*

7850000 rhrsol tmdpvol

7850101 0. 10. 1000. 0 0 0. 0 0 00000
7850200 3

7850201 00 1013250 3180

*

7850000 rsolnll tmdpjun

7860101 785010001 244010005 0.006
7860200 1 1]

7860201 0.0 32 00 00

7860202 10000 32 00 00

*

7400000 rhrsc2 tmdpvol

7400101 0. 10. 1000. O 0. 0. 0 0. 00000
7400200 3

7400201 0.0 1013250 3340

7410000 rsulnl2 tmdpjun

7410101 400010005 740010001 0.006
7410200 1 0

7410201 0.0 32 00 00

7410202 10000 32 00 00

*

7450000 rhrso2 tmdpvol

7430101 0. 10. 1000. 0. 0. 0. 0. 0. 00000
7450200 3 )

7450201 00 1013250 3180

*

7460000 rsolnl2 tmdpjun

7460101 745010001 448010005 0.006
7460200 1 0

7460201 0.0 32 00 00

7460202 10000 32 00 00

*

AR EEE

L1 2] EEERKERARBEREE KK RKRKEKE

» containment volume for environmental heat losses

XRBERRRRRERRERR SRR ®

9000000
9000101
9000200
x

9030000
9030101
9030200
9030201

=

REEREEKER *
envsink snglvol
2000. 100. 00 00 00 00 00 O 10
004 1.0132%e+5 31715 10
dummy tmdpvol
0.0 1.0 100 00 00 00 00 00 00
004

00 10132%e+> 31715 10

9040000 dumjun sngljun

9040101 900000000 903000000 005 00 00 1100
9040201 1 00 00 00

*

REKERERRS ek
= break point - 5% break area
EEREEANKEREERBEERBKEREREREEEEREREKEXSERRANS R KRR RERER S KK
9150000 npeolbrv valve

9150101 248010006 920010001 1.685e-3 0. 0.0 0100 1. 1.
9150201 0 0.0 0.0 0.0

9150300 trpvlv

9150301 500

*
ARBEKERBEEKRKEREERERELEX SRR AR K EE RS REERER KRR KRR R R KK
9200000 npcolleg tmdpvol

9200101 1.0e+8 100 00 00 00 00 00 0 Q
9200200 004

9200201 0.0 1.01325e+5 3170 10

*

KRR ER KK RRE R KRB EER KRR RE R ERRRRER R AR KRR R
» Reactor Vessel Heat Structures
RREREEEEREEREREEEREREXERESREE R R REERXE R KRR EREEAE RS
* 100-1; vessel wall above nozzles, below upper head

* flange
EREERKEEREREXEEEERERC RN R KRR R KRR KRR RN R R KRS

11001000 1 7 2 1 0.320

11001100 O 1

11001101 1 0.323

11001102 4 0.476

11001103 1 0.601

11001201 5 1

11001202 6 5

11001203 9 6

11001301 00 6

11001400 0O

11001401 317.0 7

11001501 100010000 0 10t 1 0823 1
11001601 900010000 0 101 1 0823 1
11001701 0 0 0 0 1

11001801 0.100 100 000.0.0. 1 1
11001901 0. 100 100 000.0.0 1. |

x

AERRKR R KRR RS REEE Rk RSk kE R kR Rk dok ke kRk
* 104-1; reactor vessel wall below nozzles

AR R R KRR B KRB RN R RS RNk KRR KRk
*®

11041000 12 7 2 1 0.320
11041100 0 1

11041101 1 0.323

11041102 4 0.381

11041103 1 0.506

11041201 5 1

11041202 6 5

11041203 9 6

11041301 00 6

11041400 0

1104140} 3170 7

11041501 104010000 0 10t 1 0600 1
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11041502
11041503
11041504
11041510
11041511
11041512
11041601
11041602
11041603
11041604
11041610
11041611
11041612
11041701
11041801
11041901

*

108010000 0 101 1 0677 2
108020000 0 101 1 0867 3
108030000 10000 101 1 0610 9
108090000 0 101 1 1.2588 10
112010000 0 10 1 0445 11
116010000 0 101 1 04762 12
900010000 0 101 1 0600 1
900010000 0 101 1 0677 2
900010000 0 101 1 087 3
900010000 0 101 1 0610 ¢
900010000 0 101 1 1.2588 10
900010000 0 101 1 0445 11
900010000 ¢ 1 1 04762 12
0 0 0 0 12

0.100 100 00 0.0.0.1. 12

0.100 100 00 0001 12

MR EEREEREREREREEEREREREEEA R R R AR KRRk k g kR RR

* 112-1: vessel bottom and flange

Ao a0 o o B N o 2 o o 2 o K e o o 0 ol e o e o e ok ok ok

*

11121000
11121100
11121101
11121102
11121103
11121201
11121202
11121203
11121301
11121400
11121401
11121501
11121601
11121701
11121801
11121901

1

0.003
0.724
0.849

COODUI m b — O
o

317.0 7
112010000
900010000

0 0 0

0. 100 100
0. 100 100

7 1

1

0 101
0 101

0

00
0.0

0.0
0. 0.

1
0.
0.

0.0

0 0686 1
I 068 1
10 1
10 1

BEREREEERRRRKEEREEERAREAECER KR KSR RERRRRAEARE R KRB KRR

= 112-2' heater rods, below heated section

MR ERk Rk K
*
11122000
11122100
11122101
11122102
11122103
11122201
11122202
11122203
11122301
11122400
11122401
11122501
11122502
11122503
11122601
11122602
11122603

hEAEARRKE

3 4 2 1

0 1

1 0.002

1 0.0029%5

1 0.00375

3 1

1 2

4 3

00 3

0

3170 4
0 0 0
0 0 0
0 00

112010000 0 10

116010000 0 101

120010000 0 101

EREERERDERR KA R KRR

00

1 7312
1 5562
1 14703
I 7312
1 5%.2
1 14703

LN~ LB e

11122701 0 0 0 0 3
11122901 0.100 100 00 0001 3

x®

sk Rkk

*= 120-1: core barrel, channel

xRN * EERKERERERKEERR
*
11201000 18 5 2 1 0.257
11201100 O 1
11201101 4 0.267
11201201 5 4
11201301 00 4
11201400 O
11201401 3170 5
11201501 120010000 0 101 1 12588 1
11201502 124010000 10000 101 1 0305 13
11201503 128010000 0 101 1 0.867 14
11201504 132010000 0 101 1 0677 15
11201505 136010000 0 10 1 0600 16
11201506 140010000 0 10t 1 0.3674 17
11201507 144010000 0 101 1 0897 18
11201601 108090000 0 101 1 12588 1
11201602 108080000 0 101 1 0305 2
11201603 108080000 0 101 1 0305 3
11201604 108070000 0 101 i 0305 4
11201605 108070000 0 101 1 0305 5
11201606 108060000 0 10t i 0305 6
11201607 108060000 0 101 i 0305 7
11201608 108050000 0 101 ! 0305 8
11201609 108030000 0 101 t 0305 9
11201610 108040000 0 101 1 0300 10
11201611 108040000 0 101 1 0305 11
11201612 108030000 0 1 1 0305 12
11201613 108030000 0 101 1 0300 13
11201614 108020000 0 101 1 0867 14
11201615 108010000 0 101 1 0677 15
11201616 104010000 0 101 1 0600 16
11201617 100010000 0 101 1 03674 17
11201618 100010000 0 1 1 0897 18
11201701 O 0 0 0 18
11201801 0.100 100 00 O 0. 00 10 18
11201901 ©6.100 100 00 O © 00 10 18
*

(22X T2 2222 L 12222 R 2222222322222 23 2233 2222282122 d

* 124-1: heated section of heater rods in channel

BREEFEEERKEXKERERRERREE Mgk RRERR KKK

11241000 12 9 2 1 0.0
11241100 © 1
11241101 2 0.00200
11241102 2 0.00260
11241103 2 0.00375
1124114 2 0.00475
11241201 7 2
11241202 2 4
11241203 1 6
11241204 4 8
11241301 00 2
11241302 10 4
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11241303
11241400
11241401
11241501
11241601
11241701
11241702
11241703
11241704
11241705
11241706
11241707
11241708
11241709
11241710
11241711
11241712
11241900
11241901
11241902
11241903
11241904
11241905
11241906
11241907
11241908
11241909
11241910
11241911
11241912

x

00 8
0
317.0 9
0 0 0 1 162.25 12
124010000 10000 111 1 162.25 12

888 0.01575 00 00 1

888 0.032925 00 00 2

8838 0.04815 00 00 3

888 0.06045 00 00 4

888 0.06915 00 00 5

888 0.073575 00 00 6

888 0.073575 00 00 7

888 0.06915 00 00 8

888 0.06045 00 00 9

888 0.04815 00 00 10

888  0.032925 00 00 1

888 0.01575 00 00 12

1

0.0.1525 35075 0.0.0.0.10 3611101
0. 04575 32025 0.0.0.0.10 3611102
0. 07625 28975 0.0.0.0.10 3611103
0.1.0675 25925 0.0.0.0.10 3611104
0. 13725 22875 0.0.0.0.10 3611105
0.16775 19825 0.0.0.0.10 3611106
0.19825167%5 0.0.0.0.10 3611107
0.2287513725 0.0.0.0.10 3611108
0. 2592510675 0.0.0.0.10 36111089
0. 28975 07625 0.0.0.0.1.036 1.1 1.0 10
0. 32025 04575 0.0.0.0. 1036 1.1 1011
0. 35075 01525 0.0.0.0.1036 1.1 1.0 12

2t 3 3 e 2k e o e e 2k ol ok o e ok ok ol i e 3 3 3 o I 200 3 o R R 00 o R R e ok e ke i 3 0K ok e o 3k K e

* 124-2: unheated instrument rods
2 o 1 ol e e o ke ok 3k K ok e ok ale e ke sl ol o 0 o 00 o0 0 a0 o o ok e ol o I i ke ko e ok ek ok ok

*

11242000
11242100
11242101
11242102
11242201
11242202
11242301
11242400
11242401
11242501
11242601
11242701
11242900
11242901

=

12 6 2 1 00

0 1

3 0.00432

2 0.00612

1 2

5 5

00 5

0

317.0 6

0 0 0 1 31.72 12
124010000 10000 111 1 31.72 12
0 0 0 0 12

1

0. 100 100 0.0.0.0.1.36 11 1.12

EEXERRREREREEEREREERAREL AR X AR EREBERREEEBEERERERR R AR

* 124-3: heated section of heater rods in channel

EXXEREEEBRARREE N RS SRR EEFER R RS RS R RS R A B E R R R R KK &

11243000
11243100
11243101
11243102
11243103

2 9 2 1 00
1
0.00200
0.00260
0.00375

NN O

11243104 2 0.00475

11243201 7 2

11243202 2 4

11243203 1 6

11243204 4 8

11243301 00 2

11243302 10 4

11243303 00 8

11243400 ©

11243401 3170 9

11243501 0 o 0 1
11243601 126010000 10000 111 1
11243701 888 0.0105 00 00
11243702 888 0.0219% 00 00
11243703 888 0.0321 00 00
11243704 838 0.04032 00 00
11243705 888 0.04608 00 00
11243706 888  0.04906 00 00
11243707 888  0.04906 00 00
11243708 888 0.04608 00 00
11243709 888 0.04032 00 00
11243710 838 0.0321 00 00
11243711 888 0.0219 00 00
11243712 888 0.0105 00 00
11243300 1

11243901 0. 0.1525 35075 0. 0. 0. 0.
11243902 0. 04575 32025 0. 0. 0. 0.
11243903 0. 0.7625 28975 0. 0. 0. 0.
11243904 0. 1.0675 25925 0. 0. 0. 0.
11243905 0. 1.3725 22875 0. 0. 0. 0.
11243906 0. 1677519825 0. 0. 0. 0.
11243907 0. 1.9825 16775 0. 0. 0. 0.
11243908 0. 2287513725 0. 0. 0. 0.
11243309 0. 25925 1.0675 0. 0. 0. 0.
11243910 0. 2.8975 0.7625 0. 0. 0. 0
11243911 0. 3.2025 04575 0. 0.0. 0
11243812 0. 35075 0.1525 0. 0. 0. 0.

*®

162.25 12
162.25 12
1
2
3
4
3
6
7
8
9
10
11
12
10 3611101
10 3611102
10 3611103
10 3611104
10 3611105
10 3611106
10 3611107
10 3611108
10 36111089
1036111010

. 1036111011

1036 1.1 1012

200 200 o0 3 A o a2 2 6 30 o o0 e ol ok oA o o ke ok ol e o kol ke ok a0 o o ke koK oK oK R e ok 0 o o o 0k

» 128-1: upper plenum internals

o 0 o 2k 2l o 20l o o o o 2 3k 90 b ab ok ke o o 06 a0 e ol o ok o ok b o 3 6 ok ok 3k a8 2 0 e o o ko oK o

0 0773 1

11281000 1 5 1 1 0.0
11281100 0 1

11281101 4 0.023

11281201 5 4

11281301 00 4

11281400 0

11281401 3170 5

11281501 128010000 ¢ 10
11281601 128010000 0 1

11281701 0 0 0 0 1
11281801 0. 100 1000.000.0. 1.
11281901 0.100 1000.000.0. L.

*x

0 0773 1

1
1

REERRMAEEEEERERRCKEEN R R R ER TR R R RS R E R AR KRR

+ 132-1; guide tubes

EEERRREEERERREEEEERARKERER KRR RS R BB ERRE R XSS K KRR KRN Kk E
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11321000 5 4 2 1 0.04405 EERRRERAERRRERE SRR KRR K aaanx AR
11321100 O 1 » 152-1; reactor vessel upper head

11321101 3 0.04655 B L L L e T T
11321201 5 3 *

11321301 060 3 -

11321400 0 11521000 1 7 3 1 0.320

11321401 3170 4 11521100 © 1

11321501 156020000 O 101 1 5.406 1 11521101 1 0.324

11321502 156020000 0 101 1 4.800 2 11521102 4 0.354

11321503 156010000 0 101 1 2939 3 11521103 1 0.479

11321504 156010000 O 101 1 7.176 4 11521201 5 1

11321505 156010000 0 101 1 5.800 5 11521202 6 5

11321601 132010000 0 101 1 5.406 1 11521203 9 6

11321602 136010000 0 101 1 4.800 2 11521301 00 6

11321603 140010000 0 101 1 2939 3 11521400 0

11321604 144010000 0 101 1 7.176 4 11521401 317.0 7

11321605 148010000 0 101 1 5.800 5 11521501 152010000 0 101 1 05 1
11321701 0 0 0 0 5 11521601 900010000 0 1 1 05 1
11321801 0. 100 100 0.0. 0001 5 11521701 0 0 0 0 1

11321901 0. 100 100 0.0. 000.1. 5 11521801 0.100 1000.000.0. 1. 1

* 11521901 0.100 1000.000.0.1. 1

BERREBRERERKXEEREEKEEEERERAABRKERAREARRERREERRRNRERKE
*= 144-1: upper core support plate
KEERREEEREEEKARKRAKNEEERKARBERX KRN MR KNSR EER KSR R R KK

*

x
EAREEEKREKERKERRR KRR KRR K KRR bRk Rk kR Rk Mkl dokkrkkkk

» ht str no. 212-1 Loop Heat Structures

o ok e o 2 o A e OO e e 2 e e 2 o o o Rk o K o o0 ok ok 3k o ok ok 2 ol ke ok ke

11441000 1 9 1 1 00 *

11441100 0 1 12121000 2 6 3 1 0.377 0
11441101 8 0.304 12121100 0 1

11441201 5 8 12121101 1 0.380

11441301 00 8 12121102 2 0.430

11441400 0 12121103 2 0.5395

11441401 317.0 9 12121201 5 !

11441501 144010000 0 101 0 0.156 1 12121202 5 3

11441601 140010000 0 101 0 0.136 1 12121203 S 5

11441701 0 0 0 0 1 12121301 0.0 5

11441801 0.100 1000.000.0. 1. 1 12121400 0

11441901 0.100 1000 000.0.1. 1 12121401 3170 6

- 12121501 212010000 0 101 1 0.1872 1
T L T o T 12121502 228010000 0O 101 1 0.1872 2
» 148-1, reactor vessel wall above upper plenum flange 12121601 900010000 0 101 1 0.1872 2
L T T P T 12121701 0 0 0 0 2

* 12121801 0 100 10060 0 O 0. 1L 2
11481000 1 7 2 1 0.320 12121901 0 100 1000 0 O 0. 1 2
11481100 O 1 *

11481101 1 0.323 e e T R P e L T 2
11481102 4 0.522 . ht str no. 212-2 blsg inlet/outlet plnm walls
11481103 1 0.647 P L Ll Ly T T T T T Y PP PP PR T T 2T
11481201 5 1 12122000 5 6 2 i 0365 0
11481202 6 5 12122100 0 1

11481203 9 6 12122101 1 0.368

11481301 00 6 12122102 2 0.434

11481400 0 12122103 2 0.559

11481401 3170 7 12122201 5 1

11481501 148010000 0 101 1 0.404 1 12122202 6 3

11481601 900010000 0 101 1 0.404 1 12122203 9 5

11481701 0 0 0 0 1 12122301 0.0 5

11481801 0.100 1000.000.0. 1. 1 12122400 0

11481901 0.100 1000.000.0.1.1 12122401 3170 6

- 12122501 212010000 O 101 1 0.4237 1

-A.l7-



12122502 228010000 O 101 1 0.4237 2
12122503 214010000 O 101 1 0.5175 3
12122504 216010000 O 101 1 055175 4
12122505 224010000 0 101 1 1.1035 5
12122601 900010000 © 101 1 0.4237 2
12122602 900010000 O 101 1 0.55175 4
12122603 900010000 0 101 1 1.1035 5
12122701 0 0 0 0 5
12122801 0. 100 100 O 0. 0 015
12122901 0. 100 100 0. 0. 0. 0.L.5
-

BB REKREREERRRE » EARBEREXABEERRERBERERKE K
* ht str no. 220-2 blsg inlet/outlet tube sheet
ERRERRREASREER TR R R KRR RN E R R R R R R R RSN
12202000 2 4 2 1 00098 O
12202100 0 1

12202101 3 0.0163

12202201 35 3

12202301 0.0 3

12202400 0

12202401 317.0 4

12202501 220010000 0O 101 1 4540 1
12202502 220080000 O 101 1 454 2
12202601 0 0 0 1 4540 2
12202701 0 0 0 0 2
12202801 0. 100 100 0.0.0. 0 1 2
xR kkkd L RERKEBREREKKKBEES LN K
* ht str no. 220-1 sg in the loop without pressurizer
RABREERRREB KRR R AR KRR EREEER KRR RERE KRN
12201000 12 8 2 1 0.00980

12201100 © 1

12201101 7 o177

12201201 5 7

12201301 00 7

12201400 0

12201401 317.0 8

12201501 220010000 10000 101 1 B89.76 4
12201502 220050000 10000 101 1 18086 6
12201503 220070000 0 101 1 36172 7
12201504 220080000 10000 101 1 306.36 9
12201505 220100000 10000 101 1 36172 11
12201506 220120000 0 101 1 35904 12
12201601 304010000 0 110 1 8976 4
12201602 304020000 0 110 1 18086 6
12201603 304030000 0 110 1361.72 7
12201604 304040000 0 110 1 306.36 9
12201605 304030000 -10000 110 1 361.72 1
12201606 304010000 0 110 1 359.04 12
12201701 0 0 0 0 12

12201801 0.100 100 00 0. 00 O 1. 12
12201900 1

12201901 0.10.10. 00 0.000. 1. 1021110 12

L 3

EEREREREREARRSAREREKKERRERBEARRE

* ht str no. 300-1

blsg external dc pipe to environ

BERRKXEERSERERBERRRAEXEEARKEREEEERRBSRREXRB SRS KRR KKK

13001000
13001100

5 5
0 1

2

1

00486 0

13001101
13001102
13001201
13001202
13001301
13001401
13001501
13001502
13001503
13001504
13001601
13001602
13001603
13001604
13001701
13001801
13001901

*

2 0.0572
2 0.1572
5 2
9 4
00 4
3170 S
300010000 O 101
300020000 O 101
300030000 10000 101
300050000 O 101
900010000 0O 101
900010000 O 101
900010000 O 101
900010000 O 101
0 0
0. 100 100 0
0. 100 100 0.

1 9.0016
1 8.3920
1 10.2616
i 10.2380
1 9.0016
1 8.3920
1 10.2616
1

0. .
0. 0 1L

DL ON o OV N — UL D -

50 ofe 3 e e 0 o 2 e ok e e oA o o oK i ok K oK o 3k i O i oK e e ok ok K K I o K o ok oK ok oK

*

ht str no. 300-2

blsg upper dc to separator

A o o e o 3 e o e ol ke ok e ok ok o e ke ok ok ok ol o ok ok o ek K R Kk ok e ok ko ko

02514 0

13002000
13002100
13002101
13002201
13002301
13002400
13002401
13002501
13002502
13062601
13002602
13002701
13002801
13002901
13002902

*

2 2 2 i
0 1
1 0.2554
5 1
0.0 1
0
3170 2
304050000 0 101
308010000 © 0
300010000 O 101
308010000 O JOH
0 0
0. 100 100 0O
0. 100 100 O
0. 100 100 O

cocc
o
o
—

W~ {9 —

[SV Rl (S 16

EEREERERE R RRREER R R R kR R R R R R R RE KRR KRR TR KRR NN

* ht str no. 300-3

x

13003000
13003100
13003101
13003102
13003103
13003201
13003202
13003203
13003301
13003400
13003401
13003501
13003502
13003503
13003504
13003601
13003602
13003603

~A.18-

4 6

OO - O

0.0

317.0
300010000

312010000
316010000
900010000
900010000
900010000

blsg upper sg shell to environ
2k 220 o e 2 o e e o 3 30 s o 2k 906 200 0K 3 2 o ol e o o ok o o e ke o 2 2 0ok ok o oK K R R

2 1
1
0.4405
0.4785
0.6035

Do —

101
101
101
101
101
101
101

cCoooCcoc

—— et ek pd ot et

04375 O

0.6461
1.0104
2120

34278
0.6461
1.0104
2.120

W = B W)



13003604 900010000 O 101 1 34278 4
13003701 0 0 0 0 4
13003801 0 100 100 0 0 0 O 11
13003802 0. 100 100 0. 0 0. O 1 2
13003803 0. 1000 100 0 0 0 0 1.3
13003804 0. 100 100 0 0 0 O 1 4
13003901 0 100 100 0 0 0. O 1 4
*
EEARKEEEEEER KRB EERKKRENEKRRRREEAER B KRR KBS RS R R R E
* ht str no. 300-4 blsg lower sg dc to boiler
RERRERERKE xnkk * ShkkRERkERRkE R e kRN kK
13004000 1 2 2 1 0.345 0
13004100 O 1
13004101 1 0.351
13004201 5 1
13004301 0.0 1
13004400 O
13004401 3170 2
13004501 304010000 ¢ 101 1 10637 1
13004601 300050000 O 101 1 1.0637 1
13004701 0 0 0 0 1
13004801 0. 100 100 0 0 0 0 L 1
13004901 0 100 100 0 0 0 0 1L 1
*

[ 1 % "k

* ht str no. 300-5 blsg lower sg dc wall to environ

KEKKERANKEKREREERERAREREEERRE KRR EE R R KRR KRR R RR KX

13005000 t 6 2 1 0.370 0
13005100 0 I

13005101 1 0.373

13005102 2 0.405

13005103 2 0330

13005201 5 1

13005202 G 3

13005203 9 5

13005301 00 5

13005400 0

13005401 3170 6

13005501 300050000 0 101 1 12637 1
13005601 900010000 0 101 1 1.2637 1
13005701 0 0 0 o 1
13005801 00 100 100 o0 0 0 0 11
13005901 00 100 100 o0 0 0 0 11

*
SRR EEKRREEERRRARRRRRRKBERREREREREEE R SRS RSk SRk A

* ht str no. 304-1 blsg boiler wall to environ
BERREREEENREKKEEEKEAXERABEREXERBERERARAERERERXERRKEEERSE
13041000 5 6 2 1 0.347 0
13041100 0 1

13041101 1 0.350

13041102 2 0.380

13041103 2 0.505

13041201 S5 1

13041202 6 3

13041203 9 5

13041301 0.0 5

13041400 0

13041401 3170 6

13041501 304010000 O 101 1 12827 1

13041502 304020000 10000 101 1 25654 3
13041503 304040000 O 101 1 2098 4
13041504 304050000 O 101 1 03638 5
13041601 900010000 O 101 1 12827 1
13041602 900010000 O 101 1 25654 3
13041603 900010000 O 101 1 2098 4
13041604 900010000 O 101 1 03658 5
13041701 0 0 0 0 5
13041801 0. 100 100 0 0 O0 0 1 4
13041802 0. 100 100 0 0.0 0 1 5
13041901 0 10 100 0 0 0 O0 1 5

x

e ko ke e ok ok e 2 3k o0 ok o o e ok 00 o sl ke ok o o0 0 ok e ok e e ok ke o ke e ok ke ok 3 oK e ke ol ok ok K 3K K R 0K
* ht str no. 312-1 blsg separator to sep bypass
20020 30 o e o o o ok 2k K 3K O o o a3 3 o R ok ke ok o ke ke 2k 3K ok O ok e ok ok K sk B ke ke ok

*

13121000 1 2 2 i 02082 0
13121100 0 1

13121101 1 03012

13121201 5 1

13121301 00 1

13121400 0

13121401 317.0 2

13121501 308010000 O 101 1 17886 1
13121601 312010000 O 101 1 17886 1
13121701 0 0 0 0 1
13121201 0. 100 100 0 0. 0 0 1
13121901 0. 100 100 0 0 0 0 L

*
Mo 2 ok ek ok e o ok R o ok Dk e 20 o O o o o RIS 0 K K K o o Ok o e 3 K ol R 3 0 N I e R 0 R e

* ht str no. 316-1  blsg hemisph top to environ

22 2 e 3 K 3 ok v o 3 o o e ok o ok o ok e 2K ok oK o DK OB K O K6 KK ke ot e R e ok ke ok v ek ke D K 0K K

13161000 | 6 3 1 0447 0
13161100 0 1

13161101 1 0.451

13161102 2 0473

13161103 2 0.598

13161201 5 1

13161202 6 3

13161203 9 5

13161301 00 5

13161400 0

13161401 3170 6

13161501 316010000 O 101 1 0391 1
13161601 900010000 O 101 1 0391 1
13161701 0 0 0 0 1
13161801 0. 100 100 0 0 0 0 L 1
13161901 0. 100 1100 0 0 C 0 1 1}
*

BXBEEEREAERAERERECEEEXERE AR R KRR xR Rk E R R RN

* primary loop piping heat structures

230 0o 0 e 0 e o O K e e o o o ke sk e e e e o e e

14001000 6 5 2 1 01035 0
14001100 0 1

14001101 2 0.1981

14001102 2 0.3231

14001201 5 2

14001202 9 4

14001301 0.0 4

-A.19-



14001400 0

14001401 3170 )

14001501 400010000 O 101 1 1.3246 1
14001502 408010000 © 101 1 0598 2
14001503 408020000 O 101 1 05278 3
14001504 200010000 0 101 1 13246 4
14001505 208010000 O 101 1 05968 5
14001506 208020000 0 101 1 05278 6
14001601 900010000 O 101 1 13246 1
14001602 900010000 O 101 1 05968 2
14001603 900010000 O 101 1 05278 3
14001604 900010000 O 101 1 13246 4
14001605 900010000 O 101 1 05968 5
14001606 900010000 O 101 1 05278 6
14001701 0 0 0 0 6
14001801 0. 100 100 0. 0. 0. 0 1L 6
14001901 0. 100 100 0. 0. 0. 0. 1. 6
®
ARREEREERAARERREERE R RN KRR R ARG RS R R R ER R R K
® ht str no. 400-2 il + bl col heat struct

A ol e 20 2 ol o e o ol ok ke ok e o o o0 o 2 ok o0 0 ok 306 0 30K a0 30K 3 206 o 200 0 o0t e O o o R O o o ok e
14002000 18 5 2 1 00841 O
14002100 0 1

14002101 2 0.1219

14002102 2 0.2469

14002201 5 2

14002202 9 4

14002301 0.0 4

14002400 0

14002401 170 )

14002501 432010000 O 101 1 0516 1
14002502 432020000 10000 101 1 12422 4
14002303 432050000 0 101 1 1.1919 5
14002504 436010000 0 101 1 1.1919 6
14002505 436020000 10000 101 1 11222 9
14002506 232010000 O 101 1 0516 10
14002507 232020000 10000 10t 1 12422 13
14002508 232050000 O 101 1 1.1919 14
14002509 236010000 O 101 1 1.1919 15
14002510 236020000 10000 101 1 1.1222 18
14002601 900010000 O 101 1 0516 1
14002602 900010000 O 101 1 12422 4
14002603 900010000 O 101 1 1.1919 6
14002604 900010000 O 101 1 1.1222 9
14002605 900010000 O 101 1 0516 10
14002606 900010000 O 101 1 12422 13
14002607 900010000 O 101 1 11919 15
14002608 900010000 O 101 1 1.1222 18
14002701 0 0 0 0 18
14002801 0. 100 100 0. 0. 0. 0 1 18
14002901 0. 100 10.0 0. 0. 0 0 1 18

®
REREEBEEIEEREREREERRRERKARRER R B KKK KREARERERBRERRERDEERN

] ht str no. 400-3 il + bl ¢l heat struct

AREEREE BN AR EERARS X AR XXX S XARERRECRKREBRRRAERERERREA

14003000 7 5 2 1 01035 ©
14003100 0 1

14003101 2 0.1937

14003102 2 03187

14003202 9 4

14003301 0.0 4

14003400 0

14003401 3170 5

14003501 444010000 O 101 1 1.0562 1
14003502 448010000 O 101 1 1.1067 2
14003503 452010000 O 101 1 13125 3
14003504 244010000 0 101 1 0647 4
14003505 248010000 © 101 1 0878 5
14003506 252010000 10000 101 1 09752 7
14003601 900010000 O 101 1 10562 1
14003602 900010000 O 101 1 1.1067 2
14003603 900010000 O 101 1 13125 3
14003604 900010000 O 101 1 0647 4
14003605 900010000 0 101 1 0878 3
14003606 900010000 O 101 1 09752 7
14003701 0 0 0 0 7
14003801 0. 100 100 0. 0 06 0 1. 7
14003901 0. 100 100 00 0 0 0 1 7
*x

e ol o ol ok e o 3 okt 2 o 0 o 30 g ke kb o o8 e a8 o ok 2 o0 2 e ok a6 306 o ok o o0 30K o ok 3 a3 ok e oK ok ok ok ok ok
* ht str no. 412-1 ilsg inlet/outlet plnm hemisph

#0200 3 300 e 20 36 e 200 20 3 3k e o ok o o ok K o ok 0 3 K sge ke e ol o ok 3 ke 3K e o ol oK 3k 38R 3 30 20 K T e o ok sk o oK
14121000 2 6 3 1 0.377 0
14121100 0 1

14121101 1 0.380

14121102 2 0.430

14121103 2 0.555

14121201 5 1

14121202 6 3

14121203 9 5

14121301 0.0 3

14121400 0

14121401 3170 6

14121501 412010000 O 101 1 01872 1
14121502 428010000 O 101 ) 0.1872 2
14121601 900010000 O 101 i 01872 2
14121701 0 0 0 0 2
14121801 0. 100 100 0 0 0 0 1! 2
14121901 0. 10.0 10.0 0.0 0 01 2
-

AR o e 0 R e o oo K A e oK o R o o T oK o o e O e
* ht str no. 412-2 ilsg inlet/outlet plnm walls
AEBEEREEEERERRRRERRCE R A AR RRRA R KR RS RRERRRRRRR R k&
14122000 5 6 2 ] 0.365 0
14122100 0 1

14122101 1 0.368

14122102 2 0.434

14122103 2 0.559

14122201 5 1

14122202 6 3

14122203 9 5

14122301 0.0 5

14122400 0

14122401 3170 6

14122501 412010000 O 101 1 04237 1
14122302 428010000 O 101 1 04237 2
14122503 414010000 0O 101 1 055175 3
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14122504 416010000 0 101 1 055175 4 15001102 2 0.1572

14122505 424010000 O 101 1 11035 S 15001201 5 2

14122601 900010000 0O 101 1 04237 2 15001202 9 4

14122602 900010000 O 101 1 05515 4 15001301 0.0 4

14122603 900010000 O 101 1 11035 5 15001401 3170 5

14122701 0 0 0 0 S 15001501 500010000 O 101 1 9.0016 1
14122801 0. 100 100 0 0 0 0 1. 5 15001502 500020000 O 101 1 83920 2
14122901 0. 100 100 0 0 O 0 1. 5 15001503 500030000 10000 101 1 10.2616 4
* 15001504 500050000 O 101 1 10.2380 5
P L T T T T T P LT T T 15001601 900010000 O 101 1 9.0016 1
= ht str no. 420-1 intact loop sg tubes 15001602 900010000 O 101 1 83920 2
e EERERKEERRRRRBAREEBRRKERRS KX 15001603 900010000 O 101 1 10.2616 4
* 15001604 900010000 O 101 1 10.2380 5
14201000 12 8 2 1 0.00980 15001701 0 0 0 0 5
14201100 0 1 15001801 0. 10.0 100 0. 0 0. 0 1 5
14201101 7 0.0127 15001901 0. 10.0 100 0. 00 0 1. 5
14201201 5 7 *

14201301 00 7 L T T L T T ey Y T e T T L]
14201400 O * ht str no. 500-2 ilsg upper dc to separator
14201401 317.0 8 o K KK 0 o O o R o o R K R K
14201501 420010000 10000 101 1 8976 4 15002000 2 2 2 1 0.2514 0
14201502 420050000 10000 101 1 18086 6 15002100 0 1

14201503 420070000 0 101 1 36172 7 15002101 1 0.2554

14201504 420080000 10000 101 1 30636 9 15002201 5 1

14201505 420100000 10000 101 1 361.72 11 15002301 00 1

14201506 420120000 0 101 1 35904 12 15002400 0

14201601 504010000 0 110 1 8976 4 15002401 3170 2

14201602 504020000 0 110 1 18086 6 15002501 504050000 O 101 1 06461 1
14201603 504030000 0 110 1 36172 7 15002502 508010000 O 101 1 2120 2
14201604 504040000 0 110 1 306.36 9 15002601 500010000 O 101 1 06461 1
14201605 504030000 -10000 110 1 361.72 11 15002602 508010000 O 101 1 2120 2
14201606 504010000 0 110 1 359.04 12 15002701 0 0 0 0 2
14201701 0 0 0 0 12 15002801 0. 0.0 100 0 0 0. 0 1 2
14201801 0.100 100 00 0.00 0. 1. 12 15002901 0. 10.0 100 0 0 00 1 1
14201900 1 13002902 0. 10.0 100 0 0 00 1. 2
14201901 0.100 100 00 0.0.0.1. 1021110 12 *

*

EEREEERFREBE KA RN RRERE R KRR R AR E ke kkkk Rk kR *

* ht str no. 420-2 ilsg inlet/outlet tube sheet

20020000 0 e o o o o o ol e e 20 0 o o o0 O o ok o o o R Rk K ko

ilsg upper sg shell to environ

o0 2 o o o o o o o ol o ok o o 0 o o ok o ok e ool o O ol e o 0 ol O o ke O e o ok ke KK

04375 O

ane e ETTTT I xn 15003000
* 15003100
14202000 2 4 2 1 00098 O 15003101
14202100 O 1 15003102
14202101 3 0.0163 15003103
14202201 5 3 15003201
14202301 0.0 3 15003202
14202400 O 15003203
14202401 317.0 4 15003301
14202501 420010000 © 101 1 4540 1 15003400
14202502 420080000 O 101 1 4540 2 15003401
14202601 O 0 0 1 4540 2 15003501
14202701 0 0 0 0 2 15003502
14202801 0. 100 10.0 0. 0. 0 0. 1 2 15003503
Py Y P Py e e e T » 15003504
L ht str no. 500-1 ilsg external dc pipe to environ 15003601
EEAEERRREERRARBAARR AR ERRARRR RS R AR KRR KR RS RR AR 15003602
15001000 5 5 2 1 00486 O 15003603
15001100 0 1 15003604
15001101 2 0.0572 15003701

-A2l-

ht str no. 500-3
4 6

S WOOONUINN —O
=«

3 ©

=)

512010000
516010000
900010000
900010000
900010000
900010000

OCOO0OCOOCOO

2 1

1

0.4405
0.4785
0.6035

u‘Ole‘

[« 2]

101
101
101
101
101
101
101
101

et et mt s Bt bttt

0.6461
1.0104
2.120
3.4278
0.6461
1.0104
2.120
3.4278

—

S rw~AWN



15003801 0 100 100 O 0 0 0 1 1
15003802 0 100 100 O 0 0. 0. 1 2
15003303 o] 10.0 10.0 0. 0. 0. 0. 1. 3
15003804 0 100 100 0. 0. 0. 0 1. 4
15003901 0 100 100 o0 0 0 0. 1 4
*x
» BRERABEREKERERRERRXEERER
* ht str no. 500-4 ilsg lower sg dc to boiler

x L BRERERERERRKKEXEEEERER KRS RESR
13004000 1 2 2 1 0.345 0
15004100 0 1
15004101 1 0.351
15004201 5 1
15004301 0.0 1
15004400 0
15004401 317.0 2
15004501 504010000 O 101 1 1.0637 1
15004601 500050000 O 101 1 1.0637 1
15004701 0 0 0 0 1
15004801 0. 10.0 100 0 0 0 0 1.1
15004901 0. 10.0 100 0. 0.0 0 1L 1
»

XERKEREEREBEERXBRBEREAREBEEREER R KA R R RXERERKRRE RS SR KRR R
»  ht str no. 300-5 ilsg lower sg dc wall to environ

L2 22 122 1 *®

15005000 1 6 2 1 0.370 0
15005100 0 1

15005101 1 0.373

15005102 2 0.405

15005103 2 0.330

15005201 5 1

13005202 6 3

15005203 9 5

15003301 00 5

15005400 0

15005401 3170 6

15003501 5 0 101 1 12637 1
15005601 900010000 O 101 1 12637 1
15005701 0 0 0 0 1
15005801 0. 100 100 0 0 0. 0 L1
15005901 0. 100 100 0 0 0 0 11

*
FEEXBBEREEIERXAEREREXEERAB SRR RRXEREXXRREEKERERBERRRR

* ht str no. 504-1 ilsg boiler wall to environ
BAEXERANERKEREERRERRER KSR RS ERESEREEREX XX RBRRRXAERERERE
15041000 5 6 2 1 0.347 0
15041100 0 1

15041101 1 0.330

15041102 2 0.380

15041103 2 0.505

15041201 3 1

15041202 6 3

15041203 9 5

15041301 00 5

15041400 0

15041401 3170 6

15041501 504010000 101 1 12827 1
15041502 504020000 10000 101 1 25654 3
15041503 504040000 O 101 1 2098 4

15041504 504050000 ¢ 101 1 03658 5
15041601 900010000 O 101 1 12827 1
15041602 900010000 0 101 1 25654 3
15041603 900010000 O 101 1 2098 4
15041604 900010000 O 101 1 03658 5
15041701 0 0 0 0 5
15041801 0 100 100 0. 0. 0. 0 1. 4
15041802 0. 100 100 0. 0 0. 0. 1. 5
15041901 0 100 100 0. 0. 0. 0. 1. 5
x

AR ARk kR lt#*’#ltltt###f**ttt
* ht str no. 512-1 ilsg separator to sep bypass
HERRKRRKEEEE RN R KRR AR KRRk kR Rk Rk kR kR k&
15121000 1 2 2 1 0.2982 0
15121100 0 1

15121101 1 0.3012

15121201 5 1

1512130 0.0 1

15121400 0

15121401 3170 2

15121501 508010000 O 101 1 1.7886 1
15121601 512010000 O 101 1 1.7886 1
15121701 0 0 0 0 1
15121801 0. 10.0 100 0. 0. 0. 0. 1. 1
15121901 0. 10.0 100 0. 0. 0. 0. 1. 1
*

EEI YT 2 2228832 2332383322332 3333322323 222832 2 iyt
* ht str no. 516-1 ilsg hemisph top to environ
2025 o0 o o ok ok o 3 30 o 3 3 3 K 9k K 20 o e ko a3k ok oK e 3 0K ok ok 2k 3 3k 3 2 3K ok 3K i ok 9k o ok e ok oK ik
15161000 1 6 3 1 0.447 0
15161100 0 1

15161101 1 0.451

15161102 2 0473

15161103 2 0.598

15161201 5 1

15161202 6 3

15161203 9 5

15161301 00 5

15161400 0

15161401 3170 6

15161501 516010000 0 101 1 0391 1
15161601 900010000 O 101 1 0391 1
15161701 0 0 0 0 1
15161801 0. 10.0 100 0.0 0 0 11
15161901 0. 100 10.0 0. 0. 0. 0 1 1

x
EABEEEREEREERRKERERREERRERRREERR K KA RN

* ht str no. 610-1 prizer wall heat struct
2 e o ok ol o0 2 00 a0 o oo o ok e o o ok ok ok o0 8 a0 2k a0 2K ok o o o a2 ol o e e ke S ol o ok ok ok O

16101000 7 6 2 1 0.300 0
16101100 0 1

16101101 1 0.303

16101102 2 0.360

16101103 2 0.485

16101201 5 1

16101202 6 3

16101203 9 5

16101301 0.0 5

16101400 0
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16101401 3170 6

16101501 610020000 10000 101 1 0475 2
16101502 610040000 0 101 1 0600 3
16101503 610050000 10000 101 1 0682 5
16101504 610070000 10000 101 1 053% 7
16101601 900010000 0O 101 1 0475 2
16101602 500010000 O 101 1 0600 3
16101603 500010000 O 101 1 0682 5
16101604 900010000 O 101 1 05375 7
16101701 0 0 0 o 7
16101801 0. 100 100 ©0 0 0. 0 1 5
16101802 0. 100 100 0 0 0 0 1 7
16101901 0. 100 100 O 0 O 0 1 7
*

BEERKERREERKERRERKEERKRRRERRERARRAELERRKKEENERERRKRRKEK

= ht str no. 610-2 prizer top (hemisph) heat struct

EAREERREERREERR KRR KRR ES R R ER R Rk kAR Rk kR kRN &

16102000 1 6 3 1 0.323 0
16102100 0 1

16102101 1 0.326

16102102 2 0.383

16102103 2 0.508

16102201 5 1

16102202 6 3

16102203 9 S

16102301 00 5

16102400 0

16102401 317.0 5

16102402 317.0 6

16102501 610010000 O 101 1 0311 1
16102601 900010000 © 101 1 0311 1
16102701 0 0 0 0 1
16102801 0. 100 100 0 0 0 o0l 1
16102901 0. 100 100 0 O 0.1. 1
x®

EEREKEEEBKKARKRERERERERREEERKEREER T CR AR E AR R R KRR R RE

* ht str no. 610-3  prizer bot (flange) heat struct

BEEEABEREREERERERAMERRKREREA KT RSN KRR Rk R Rk g KR

16103000 1 6 1 1 00 0
16103100 0 1

16103101 1 0.003

16103102 2 0.8374

16103103 2 0.9624

16103201 5 1

16103202 6 3

16103203 ] 5

16103301 00 5

16103400 0

16103401 317.0 6

16103501 610080000 O 101 1 02731 1
16103601 900010000 © 101 1 02731 1
16103701 0 0 0 0 1
16103801 0 100 100 0 0 0 0 L 1
16103901 0 100 100 0 00 0 11

L]
BREREEKARIEEASKE B AR ASKREEEABRRERERRRRUEK KA EEREAGRERER R
. Thermal Properties

EEERRERRRERAN KRS RRRE KR REEE R R KB RR R R KA AR R R RN R R

*

20100100 tbl/fctn 1 1 = mgo

20100200  tbl/fetn 1 1 #* nicr

20100300  tbl/ffctn 1 1 = copper

20100400 tblfetn 1 1 = inconel

20100500  tbl/fctn 1 1 = stainless steel
20100600  c-steel = carbon steel
20100700  tbl/fctn 1 1 =* al203

20100900  thl/fctn 1 1 =* rockwool insulation

*

020 0 02k ok e 3 ol o e ok gk 0 a0 0 K ol o ki ok o a2 o ok 2K o 9 3K ol oK o ok ok ke ke 2k K 3K K i oK ok e ok
. thermal conductivity

MoK ok o e o A K o K K 0 K 2 o0 o 3 o o ok e of e e o 0k R R
* mgo

*

20100101

x

* nicr heater

*

20100201 293.15 8.78 373.15 11.3 773.15 13.81 1073.15 18.83
20100202 1273.15 22.18 1473.15 2552 100000 2552

*®

2932 0814 12732 1.047

*  copper

20100301 3000 3830

20100302 37315 379. 47315 374 573.15 369.
20100303 67315 363. 873.15 353.

L 4

s inconel 600

*

20100401 2000 130 3230 149

20100402 37315 158 57315 189 873.15 238 1173.15 293
*

t 3

* stainless steel

*

20100501

*
» aluminum oxide

27315 1293 1199.82 251 100000 2351

=

20100701 3000 280

20100702 373.15 25.122 473.15 20.935 573.15 16.748 773.15
12561

20100703 107315 8374 1473.15 8.374

*

* rockwool insulation
*x

20100901 2730 01192

20100902 31115 0.1192 42215 0.1681 333.15 0.2166
20100903 811.15 0.3448

*

2l o0 e o o e 2ol o 0 2 o oo o o o o O O o o o o ok ok ok ok e ok o K O R
* volumetric heat capacity

20020 ol o ol o o 2ol ok ot e 2o ok ol e O o o ol ok ke o ok o oK O oK e o
* rngc

20100151 203.15 288e6 37315 3.04e6 473.15 3.15¢6
20100152 573.15 320e6 67315 3.25¢6 77315 3.29¢6
20100153 873.15 334e6 973.15 3.44e6 1073.15 3.33e6

20100154 1173.15 3636
*
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* nicr heater

*

20100251 3000 3.00e+6

20100252 373.15 3.23e+6 573.15 362e+6 77315 4.10e+6
20100253 1073.15 4.61e+6 1173.15 4.73e+6 1273.15 4.95e+6
20100254 147315 5.29e¢+6 100000 5.2%+6

*
* copper

*

20100351  3.43e6
*

= inconel 600

*x

20100451 3000 330e6 3230 3.76e6

20100452 373.15 394e+6 573.15 4.18e+6 873.15 4.71e+6
20100453 117315 5.17e+6

*
» stainless steel

20100551 27315 383e+6 3665 3.83e+6 477.59 4.19e+6
20100552 58839 4.336e+6 699.82 4.504e+6 810.93 4.63%-+6
20100553 922.04 4.773e+6 1144.26 5.076e+6 1366.5 5.376e+6
20100554 147759 35546e+6 100000 5.546e+6

* aluminum oxide

*

20100751 300.0 3.00e6

20100752 373.15 3.015e+6 473.15 3.482e+6 573.15 3.796e+6
20100753 673.15 3.946e+6 773.15 4.033e+6 873.15 4.23%e+6
20100754 973.15 4.384e+6 1073.16 4.373e+6 1173.16 4.52%¢+6
20100755 1373.16 4.52%e+6 1473.16 4.685¢+6

* rockwool

*

20100951 1.36e-5

=
AERKXXERREREREXS KR RRERKEERERRERREE AR RS Rk ke k ke kn Kk
* core power

ASSRERANRRXEBRLEEKARKREERREKRRARCRERKB RN SRR KRR R KR AR KK
*

20288800 power 501

20288801 -1.0  0.430e+6

20288802 00 0.430e+6

E 3

EEXBRERXESEAEESEEBEREERRRK L ] L3 23

* Control Systems

AR e Rk o o ko ko

= calculate core collapsed liquid level

EXSRBEXEREREREEXBEAERESREEEARERRERERERRRERBERR K ELRRRE

REknk mk K

®
20512400 "core Ivl”

sum 1.0 366 1
20512401 0.0 0.305 voidf 124010000
20612402 0.305 voidf 124020000
20512403 0.305 voidf 124030000
20512404 0.305 voidf 124040000
20512405 0.305 voidf 124050000
20512406 0.305 voidf 124060000
20512407 0.305 voidf 124070000
20512408 0.305 voidf 124080000

20512409 0.305 voidf 124090000
20512410 0.305 voidf 124100000
20512411 0.305 voidf 124110000
20512412 0.305 voidf 124120000
* calculate core collapsed liquid level ---vessel---

sl ol ok o o a2 e ok o o o ol o o e e 200 oK 2 o O ok o 2 ok 2k o 3k 30K K 3 o o ool 0 o ok o e ek ke ke ke ok
*

20512500 “core Ivl” sum 10 58027 1
20512501 0.0 0.305 voidf 124010000
20512502 0.305 voidf 124020000
20612503 0.305 voidf 124030000
20512504 0.305 voidf 124040000
20512505 0.305 voidf 124050000
20512506 0.305 voidf 124060000
20512507 0.305 voidf 124070000
20512508 0.305 voidf 124080000
20512509 0.305 voidf 124090000
20512510 0.305 voidf 124100000
20512511 0.305 voidf 124110000
20512512 0.305 voidf 124120000
20512513 0.867 voidf 128010000
20512514 0.6757 voidf 132010000
20512515 06 voidf 136010000
*

20575100 "dpdoup” sum 10 0.0 1
20575101 0.0 1.0 p 136010000
20575102 -10 p 104010000
*

20575300 "dpe080” sum 1.0 266000. 1
20575301 0.0 1.0 p 436010000
20575302 -1.0 p 436040000
*x

20575700 "dpe220” sum 1.0 266000. 1
20575701 0.0 1.0 p 236010000
20575702 -1.0 p 236040000
*

20575400 "updp” sum 1.0 0.0 ]
20575401 0.0 1.0 p 128010000
20575402 -10 p 136010000
*

20575500 "ildown" sum 1.0 00 i
20575501 0.0 -10 p 432010000
20573502 1.0 p 432050000
*

20575600 “bldown” sum 1.0 0.0 1
20575601 0.0 -1.0 p 232010000
20575602 1.0 p 232050000
*

20576000 "dpe290” sum 1.0 1200. 1
20576001 0.0 1.0 p 120010000
20576002 -10 p 124010000
*

20576100 "dpe300” sum 1.0 32000. 1
20576101 00 1.0 p 124010000
20576102 -1.0 p 128010000
=

20576300 *“dpe320” sum 1.0 13000. 1
20576301 0.0 1.0 p 128010000
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20576302 -10 p 140010000
*

KEEREEES - wEkREE
* calculate wide range sg liquid levels

REE s

*

20531200 "blsglwde” sum 1.0 8.9221049 1
20531201 00 25464 voidf 304010000

20531202 25654 voidf 304020000

20531203 25654 voidf 304030000

20531204 20980 voidf 304040000

20531205 20223 voidf 304050000

20531206 2.1200 voidf 308010000

20531207 37778 voidf 316010000

*

20351200 "ilsglwde” sum 1.0 8.8904978 1
20551201 0.0 25464 voidf 504010000

20351202 25654 voidf 504020000

20551203 25634 voidf 3504030000

20551204 20980 voidf 504040000

20351205 20223 voidf 504050000

20551206 2.1200 wvoidf 508010000

20551207 37778 wvoidf 516010000

*
HERARBRRKERIREERRRRR AR R RN kR R R R ERRRE SRRk RN Rk ki kk

* calculate the noncondensable mass in primary
* system-broken loop

ERRRERERE SRR ERERE R ERR KRR R R E R AR RREE R Rk kKRR
*

20561100 "v-200" mult 10 0.1 1
20561101  tmassv 200010000

20561102  quals 200010000

20561103  quala 200010000

*

20561200 "v-206" mult 1.0 0.1 1
20561201 tmassv 206010000

20561202  quals 206010000

20561203  quala 206010000

=

20561300 “v-208-1"  mult 1.0 0.1 1
20561301 tmassv 208010000

20561302 quals 208010000

20561303 quala 208010000

20561400 "v-208-2° mult 10 0.1 1
20561401 tmassv 208020000

205961402  quals 208020000

20561403  quala 208020000

*

20562000 "hil-b-nc” sum 10 0.1 1
20562001 00 1.0 cntrivar 611

20562002 1.0 cntrlvar 612

20562003 10 cntrlvar 613

20562004 1.0 cntrlvar 614

xkk

20562100 "v-212" mult 1.0 0.1 1
20362101 tmassv 212010000

20362102  quals 212010000

20562103 quala 212010000

=

20561900
20561901
20561902
20561903
20562200
20562201
20562202
20562203
=

20562300
20562301
20562302
20562303
20562400
20562401
20562402
20562403
20562500
20562501
20562502
20562503
20562600
20562601
20562602
20562603
20562700
20562701
20562702
20562703
20562800
20562801
20562802
20562803
20562900
20562001
20562902
20562903

-A.25-

"v-214"
trnassv
quals
quala

"v-216"
tmassv
quals
quala

"v-220-1"
tmassv
quals
quala

"y-220-2"
trassv
quals
quala

"y-220-3"
tmassv
quals
quala

"v-220-4"

- trassv
quals
guala

"y-220-5"
tmassv
quals
quala

"v-220-6"
tmassv
quals
quala

"v-220-7"
trassv
quals
quala

"v-220-8"
tmassv
quals
quala

"y~220~-9"
tmassv
quals
quala

"v-220-10"
tmassv
quals
quala

"v-220-11"
trnassv
quals
quala

"v-220-12"
tmassv
quals
quala

"v-224"

mult 1.0 0.1

mult 1.0 0.1

mult 10 0.1

mult 10 0.1

mult 10 0.1

mult 1.0 0.1

mult 1.0 0.1

mult 1.0 0.1

mult 1.0 0.1

muit 10 0.1

mult 10 0.1

mult 1.0 0.1

mult 1.0 0.1

mult 1.0 01



20563501

20563910
20563911
20563912

20564000
20564001

20564701
20564702

tmassv 224010000
quals 224010000
quala 224010000
"y-228" mult 10
tmassv 228010000
quals 228010000
quala 228010000
"sg-b-t" sum 10
00 10 catrivar
1.0 cntrlvar
10 cntrlvar
10 cntrlvar
1.0 catrivar
1.0 cntrivar
1.0 cntrivar
1.0 cntrlvar
1.0 cntrivar
1.0 cntrlvar
1.0 cntrlvar
1.0 cntrlvar
"sg-b-nc” sum 1.0
0.0 1.0 catrlvar
1.0 cntrlvar
10 cotrlvar
1.0 cntrlvar
1.0 cntrlvar
1.0 catrlvar
"v-232-1" mult 1.0
tmassv 232010000
quals 232010000
quala 232010000
"v-232-2" mult 10
tmassv 232020000
quals 232020000
quala ~ 232020000
"y-232-3" mult 1.0
tmassv 232030000
quals 232030000
quala 232030000
"v-232-4" mult 1.0
tmassv 232040000
quals 232040000
quala 232040000
"v-232-5" mult 1.0
tmassv 232050000
quals 232050000
quala 232050000
"v-236-1" mult 1.0
tmassv 236010000
quals 236010000
quala 236010000
"v-236-2" mult 1.0
tmassv 236020000
quals 236020000

$H88

627
628
629

&

631

g8

5RER2E

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

20564901

ERRERERREKKRARKEREEE KA KRB R AR R KRR KRR KRR R R R R

quala

"y-236-3"

tmassv
quals
quala

"v-236-4"

tmassv
quals
quala

"ol-b-nc”
0.0

"v-240"
tmassv
quals
quala

nv_244n
tmassv
quals
quala

"v-248"
tmassv
quals
quala

"v-252-1"
tmassv
quals
quala

"y-252-2"
tmassv
quals
quala

“cl-b-nc”
0.0

10
cntrivar
cntrlvar
cntrlvar
cntrlvar
cntrlvar
cntrlvar
cotrlvar
10 cntrlvar
catrlvar
mult 10
240010000
240010000
240010000
mult 10
244010000
244010000
244010000

mult 1.0
248010000
248010000
248010000
mult 10
252010000
252010000
252010000
mult

252020000
252020000
252020000

1.0

10
cntrlvar
1.0 cntrlvar
1.0 cntrlvar
1.0 catrlvar
10 catrlvar

sum

32858

0.1

0.1

0.1

0.1

0.1

01

01

0.1

0.1

« calculate the noncondensable mass in primary
* system-Intact loop

RERKRERERAKKRKERREEREEERKEERERRER R A XRRRER KRR A RRE KRR XK

*®
20581100
20581101
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"v-400"
tmassv

mult
400010000

1.0

0.1



20581102
20581103
*

20581200
20581201
20581202
20581203

*

20581300
20581301
20581302
20581303
20581400
20581401

quals
quala

"V‘m"
tmassv
quals
quala

"v-408-1"
tmassv
quals
quala

"v~408-2"
tmassv
quals
quala

"hl-i-nc”

00

“v-412"
tmassv
quals
quala

"v-414"
tmassv
quals
quala

“v-416"
tmassv
quals
quala

"v-420-1"
tmassv
quals
quala

"v-420-2"
tmassv
quals
quala

"v-420-3"
tmassv
quals
quala

"v-420-4"
tmassv
quals
quala

"v-420-5"
tmassv
quals
quala

"v-420-6"
tmassv

400010000
400010000

mult 10
406010000
406010000
406010000

mult 1.0
408010000
408010000
408010000

mult 1.0
408020000
408020000
408020000

sum 10

10 catrlvar

10 cntrlvar
10 cntrlvar
10 catrlvar

mult 10
412010000
412010000
412010000

mult 10
414010000
414010000
414010000
mult 1.0
416010000
416010000
416010000

mult 1.0
420010000
420010000
420010000
mult 1.0
420020000
420020000
420020000
mult 1.0
420030000
420030000
420030000

0.1

0.1

0.1

0.1
811
812
813
814

0.1

01

0.1

01

01

0.1

01

20582802
20582803
20582900
20582901
20582002
20582903
20583000
20583001

20583600
20583601
20583602
20583603
20583900
20583901
20583902

!

i)

20583905
20583906

%

20583908
20583909
20583910
20583911
20583912
*

~A27-

quals
quala
"v-420-7"
tmassv
quals
quala
"v~420-8"
tmassv
quals
quala
"v-420-9"
tmassv
quals
quala

“v-420-10"

tmassv
quals
quala

"v-420-11"

tmassv
quals
quala

“v-420-12"

tmassv

quals
quala

"y-424"
tmassv
quals
quala

“v-428"
tmassv
quals
quala

"sg-b-tb”
0.0

"sg-i-nc”
0.0

420090000
mult
420100000
420100000
420100000
mult
420110000
420110000
420110000
mult
420120000
420120000
420120000

mult

424010000
424010000
424010000

mult

428010000
428010000
428010000

sum

1.0

1.0

1.0

1.0

10

1.0
10
1.0
10
10
10
1.0
1.0
1.0
10
1.0
10

sum
1.0
1.0
1.0
1.0
1.0
1.0

cntrlvar
cntrivar
cntrlvar
cntrlvar
cntrivar
cntrlvar
cntrlvar
cntrivar
cntrlvar
cntrlvar
cntrlvar
cntrlvar

10
cntrlvar
catrlvar
cntrlvar
cntrlvar
catrivar
cntrivar

823
824

826
827

831
832
833
834

821
819
822

835

0.1

0.1

0.1

DA
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20584100
20584101

"v-432-1"
tmassv
quals
quala

"v-432-2"
tmassv
quals
quala

"y-432-3"
tmassv
quals
quala

"v-432-4"
tmassv
quals
quala

"v-432-5"
tmassv
quals
quala

"v-436-1"
tmassv
quals
quala

"v-436-2"
tmassv
quals
quala

"v-436-3"
tmassv
quals
quala

"v-436-4"
tmassv
quals
quala

"ol-i-nc”
0.0

mult 1.0

436010000

436010000
436010000
mult 10

436040000

sum 1.0

1.0

cntrlvar
cantrlvar
cntrivar
cotrivar
cntrlvar
cntrivar
cntrlvar
cntrlvar
cntrlvar

mult 1.0
440010000
440010000
440010000

mult 10
444010000
444010000
444010000

0.1 1
01 1
0.1 1
01 1
0.1 1
0.1 1
0.1 1
01 1
0.1 1
0.1 1
841
842
843
844
845
846
847
848
849
0.1 1
0.1 1

20586001
20586002
20586003
20586004

*

EERAABEEREXERERERERRERREER AR R RER R R KRR R R R R K ok kK

y-448"
tmassv
quals
quala

"v-452"
tmassv
quals
quala

"cl~i-nc”
0.0

mult 1.0
448010000
448010000
448010000

mult 1.0
452010000

452010000

452010000

sum 10
cntrivar

10 cntrlvar
10 cntrlvar
10 cntrlvar

0.1

01

= calculate the noncondensable mass in primary
* system-pressurizer

Ao o ke e ol o e R o o O O K R e s R 0 e e e

*

20566100
20566101
20566102
20566103
20566200
20566201
20566202
20566203
20566300
20566301
20566302
20566303
20566600
20566601
20566602
20566603
20566700
20566701
20566702
20566703
20366800
20566801
20566802
20566803
20566900
20566901

20566903

-A.28-

"v-600-1"
tmassv
Quals
quala

"v-600-2"
tmassv
quals
quala

"v-600~3"
tmassv
quals
quala

“v-610-1"
tmassv
quals
quala

"v-610-2"
tmassv
quals
quala

"v-610-3"
tmassv
quals
quala

"v-610-4"
tmassv
quals
quala

"v-610-5"
tmassv
quals
quala

"v-610~6"
tmassv
quals
quala

"v-610~-7"

mult 10
600010000
600010000
600010000

mult 1.0
600020000
600020000
600020000

mult 1.0
600030000
600030000
600030000

mult 1.0
610010000
610010000
610010000
mult 1.0
610020000
610020000
610020000
mult 1.0
610030000
610030000
610030000

0.1

0.1

0.1

0.1

01

0.1

0.1

0.1

0.1

0.1

1



20567201
20567202
20567203
20567300
20567301
20567302
20567303

»

20567400
20567401
20567402
20567403
20567500
20567301
20567502
20567503
20567900
20567901
20567902
20567903
20667904
20567905
20567906
20567907
20567908
20568000
20568001
20568002
20568003
20568004
20568005
20568006

trmassv
quals
quala
"v-610-8"
tmassv
quals
quala

"v-620-1"
tmassv
quals
quala

"v-620-2"
tmassv
quals
quala

610070000
610070000
610070000
mult
610080000
610080000
610080000

10

mult 1.0
620010000
620010000
620010000
mult
620020000
620020000
620020000

1.0

10

cntrivar
cntrlvar
cntrlvar
cntrivar
cntrlvar
cntrlvar
cntrivar
cntrivar

sum 10
cntrlvar
cntrlvar
cntrivar
catrlvar
catrivar
cntrlvar

3333888

673

661

88

679
674
675

0.1

0.1

0.1

0.1

0.1

MEEEEBKENE AR ERREKRRRE AR R ERREERR R R KRR Rk wR
= calculate the noncondensable mass in primary

* system-reactor vessel

Mo Ao T A o o o R e ko o o e ook o ol o o o K R ok

*

20586100
20586101
20586102
20586103
20586200
20586201
20586202
20586203
x

20586300
20586301
20586302
20586303
»*

20586400
20586401
20586402
20586403

"v-100"
tmassv
quals
quala

"v-104"
tmassv
quals
quala

"v-108-1"
tmassv
quals
quala

"v-128"
tmassv
quals
quala

mult 1.0
100010000
100010000
100010000
mult 10
104010000
104010000
104010000
mult 1.0
108010000
108010000
108010000
mult 1.0
128010000
128010000
128010000

0.1

01

0.1

0.1

"v-130"
tmassv
quals
quala

"v-132"
tmassv
quals
quala

”v - IM”
tmassv
quals
quala

"v-136"
tmassv
quals
quala

"v-140"
tmassv
quals
quala

“"v-144"
tmassv
quals
quala

"v-148"
[massv
quals
quala

"v-152"
tmassv
quals
quala

"v-156-1"
tmassv
quals
quala

"v-156-2"
tmassv
quals
quala

"vesel-nc”
0.0

mult 1.0
130010000
130010000
130010000
mult 1.0
132010000
132010000
132010000

mult 1.0
134010000
134010000
134010000
mult 1.0
136010000
136010000
136010000
mult 1.0
140010000
140010000
140010000
mult 1.0
144010000
144010000
144010000
mult 10
148010000
148010000
148010000
mult 1.0
152010000
152010000
152010000
mult 10
156010000
156010000
156010000
mult

156020000
156020000
156020000

1.0

sum
cntrlvar
cntrlvar
cntrlvar
cntrlvar
cntrlvar
cntrivar
cntrlvar
cntrlvar

10

861
862

B&!

865

888

0.1

0.1

0.1

0.1

0.1

0.1

01

0.1

0.1

0.1

0.1



20588009 10 cntrivar 869
20588010 10 cntrlvar 870
20588011 1.0 catrlvar 871
20588012 10 catrlvar 872
20588013 10 catrivar 873
20588014 10 cntrivar 874

*

L2 22

* total noncondeasable mass in primary system

Ak Ak kRN Rk ERBRRER RN R kR kR RR R

E J

20593000 “t-nocd-m” sum 10 01 1
20693001 0.0 10 cntrlvar 620
20593002 10 catrlvar 640
20593003 10 cntrlvar 630
20593004 10 catrlvar 660
20593005 1.0 cntrlvar 680
20593006 1.0 cntrlvar 820
20593007 10 cntrlvar 840
20593008 1.0 centrlvar 830
20593008 - 10 cntrivar 860
20593010 1.0 cntrlvar 880
*
20592900  “u-tubes” sum 10 0.1 1
20592901 0.0 1.0 cntrlvar 639
20992902 10 cntrlvar 839
&
wae Nk sREREEREE EAREREREEKERE

* core power
EXEREABEAREEEXEERRE AN AAEE R ER RS RER RS Rk SNk R Rk
*

20588800 “core pow” function 10 043e+6 1
20588801 time 0 833

-

BEBERRREAREERER KRR EREREEAREERERAREEERESERER R KR KRR RER

= calculate time-integrated break mass flow
SERBEERRRKRKEERKEKKKKREKEARK KRR EESNEERERERER Rk ALK RKKRKX
=

20591500  “int bflo” integral 10 0.00 1
20591501 mflowj 915000000
t ]

. 222

-A30-



KRR kKKK AREEEREREREREEERERRERREE

* E
= LSTF Mid-loop : Transient Input Deck *
* for relapS/mod3.2 Assessment =
* *
*  Cold leg Opening Case *
SREKEN xEk £ 1]

-

100 restart transnt

101 run

102 si si

103 10006

105 50 100

*

20 160000 1.0e-12 0.1 3 100 10000 10000
20800001 dt 0.0

20800002 dternt 0.0

20800003 systms 1

20800004 sysmer 1

20800005 pps 610020000

20800006 pps 152010000

20800007 pps 136010000

20800008 pps 420010000

20800009 pps 220010000

20800010 gammaw 420010000

20800011 gammaw 220010000

»

ERENRERARR KR KRR AR R AR BRREEER R R ®
* minor edits

KB ERREERE A ERA R R R RS R R AR KRR B R ER K

x

301 p 610010000 * pzr pressure

302 p 516010000 = sg-i steam dome pres.
303 p 316010000 * sg-b steam dome pres.
304 p 452010000 * cold leg-i

305 » 252010000 = cold leg-b

306 p 400010000 = hot leg-i

307 p 200010000 = hot leg-b

308 p 248010000 * cold leg-b

309 p 448010000 = cold leg-b

310 p 124010000 * mid-core pressure

311 p 124020000 *

312 p 124030000 *

313 p 124040000 *

314 p 124050000 .

315 mflowj 108040000 * core downcomer flowrate
316 mflowj 124030000 x core flowrate

317 mflow) 136010000 * upper plenum to hl-b
318 mflow) 136020000 » upper plenum to hl-i
319 mflowj 136030000 *= upper plenum to up-132
320 mflowj 136040000 *= upper plenum to up-140
322 mflowj 208010000 » sg-b inlet flowrate

323 mflowj 252010000 = cold leg-b flowrate

324 mflowj 408010000 » sg-i inlet flowrate

325 mflowj 651000000 * prz. porv flowrate

326 mflowj 915000000 * break flowrate

327 tempf 124010000 .

328 tempf 124020000 *

329 tempf 124030000 * core water temperature
330 tempf 124040000 *

331 tempf 124050000 *

332 sattemp 124060000 * core saturation temp.
333 voidg 124010000 *

334 voidg 124020000 *

335 voidg 124030000 *

336 voidg 124040000 * core void

337 voidg 124050000 *

338 voidg 124060000 *

339 voidf 104010000 = vessel inlet

340 voidf 136010000 = vessel outlet

341 wvoidf 200010000 = hot leg-b

342 voidf 206010000 *

343 voidf 208010000 .

344 voidf 212010000 * sg-b inlet

345 voidf 228010000 * sg-b outlet

346 voidf 232010000 * cross leg

347 voidf 232050000 *

348 voidf 236040000 = rcp suction

349 voidf 244010000 = rcp discharge

330 voidf 248010000 *

Bl voidf 252010000 * cold leg-b

352 voidf 400010000 * hot leg-i

353 voidf 406010000 *

354 voidf 408010000 *

355 voidf 412010000 * sg-i inlet

356 voidf 428010000 * sg-i outlet

K7 voidf 432010000 * cross leg

338 voidf 432050000 -

339 voidf 436040000 * rcp suction

360 voidf 444010000 * rcp discharge

361 voidf 448010000 *

362 voidf 452010000 * cold leg-i

363 cputime O

364 systms 1 * primary svstem mass
365 sysmer 1 * estimated mass error

BEEEKEKEREERKRRRKEREKR KRR KRS KB R kR kRN Rk

- variable trips
2 o e e e ol ok 3 ok 3 o o 90 0 2 3030 20 o0 0 00 o0 o K o ok e o o o o e ok o e e e o kK

®

500
01
536
537
55
570
=

time
time
time
time
time
time

0 It null 0 0.0 n »* false

0 ge nul O 0.0 n * true

0 ge nmull 0O 0.0 I = true

0 It null O 00 1 =+ false

0 ge null 0 16000. | = eccs injection
0 ge null 0 10000 ! = rhr flow

FEEXEBUERARECRS AR RS R KRR GRS R R KRR KRR R R R R

* hydrodynamic components

000 o o 2 e oK O 3R o e e ok e o o o e R o0 O ook etk ok ok ol ok ok b N o oKk 3 kN ok

3690000
3630101
3690201
3690300
3690301

~A31-

blsgsv valve

320010000 370000000 2.96e-4 0.0149 0.0 0120
0 0.0 0.0 0.0

trpviv

501



3790000 blsgsv valve

3790101 324010000 330000000 0.00195 0.00035 0.0 0120
3790201 0 0.0 0.0 0.0

3790300 trpviv

3790301 500

E

5690000 ilsgsv valve

5690101 520010000 570000000 2.96e-4 0.0148 0.0 0120
5690201 0 0.0 0.0 00

5690300  trpvlv

5690301 501

L

5790000 blsgsv valve

5790101 524010000 580000000 0.00195 0.00055 0.0 0120
5790201 0 0.0 0.0 0.0

5790300 trpvlv

5790301 500
REEERKEEREERERERREKERERE R R R KRR DR R R E R KRR KRk dRR Rk RN
*

6310000 porv valve

6510101 610000000 650000000 3.66e-5 0.0251 0.0 0120
6310201 0 00 00 0.0

6510300 trpviv

6510301 500

3

6610000 prsfvalv valve

6610101 610000000 660000000 1.54e-4 0.2052 0.0 0120
6610201 0 00 00 0.0

6610300 trpvlv

6610301 500

E 3

6210000 prsspryl delete

REREXER SRS REKERGRR BREKBEREENEEEx g Nk kRE kR
. ecc system *
Wk AR A e e ke o Ak A o0 2 o o Ko 2 e ol o e e e o ik KR o
*

7410000 rhrou-i tmdpjun

7410101 400010005 740010001 0.006

7410200 1 570

7410201 0.0 32 00 00

7410202 10.0 16 00 00

7410203 200 00 00 00

-

7810000 rhrou-b tmdpjun

7810101 200010005 780010001 0.006

7810200 1 570

7810201 00 32 00 00

7810202 100 1.6 00 00

7810203 200 00 00 00

-

7460000 rhrin-i tmdpjun

7460101 745010001 448010005 0.006

7460200 1 870

7460201 00 32 00 00

7460202 10.0 16 00 00

7460203 20.0 00 00 00

x

7860000 rhrin-b tmdpjun

7860101 785010001 244010005 0.0056

7860200 1 570

7860201 00 32 00 00

7860202 100 16 00 00

7860203 200 00 00 00

*x

* Ak b XX EREABERS
*« break point - cold leg 5% break area

SRR EERERRREKE R KK KR KR E3 3T} 'TT
9150000 npcolbrv sngljun

9150101 248010004 920010001 1.685e-3 0. 0. 30100 10 1.0
9150201 0 0.0 00 0.0

*

9200000 npcolleg tmdpvol

9200101 10e+8 100 0000 00 00 00 0 00
9200200 004

9200201 00 1.0132%e+5 3100 10

*
HERERRKR KR EEER ARG AR RN SRR RR R Rk KR AR kR AR RS
*

. 2Z%
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Appendix B

Input Deck for the Assessment of the Loss-of-RHR Event
with the Pressurizer Manway Opening
(Steady State and Transient Input Deck)






KEkxkkERke kR ke EEETRRE EEEEE £ 2 SEREX
* -
= LSTF Mid-loop : Steady State Input Deck .
» for relap5/mod3.2 Assessment =
* E 4
*  Pressurizer Manway Opening Case *
*

100 new transnt

101 run

102 si si

105 500 1000

»

110 air

115 1.0

*

120 124010000 0.00 h2o0 primary

121 304010000 79639 h2o0 secnd-b

122 304010000 79639 h20  secnd-i

123 900010000  0.00 h20  contain

*

* time step control

£ 3

201 10000 10e-6 0.1 3 100 10000 10000
L ]

20800001 pps 610020000

20800002 pps 152010000

20800003 pps 136010000

20800004  pps 420010000

20800005 pps 220010000

20800008 gammaw 420010000

20860009
20800010
20800011

*

gammaw 220010000
gammaw 100010000
gammaw 610040000

AEKREERREXEBEERERNEEKRRKRENRARKK KRS R Rk RN B R R R kR E
* minor edits
AEREEEEEERREEEERERERE KRR R KRR AR KRR RSN R KRR RS

319 cntrivar 915
124010000

integrated break flowr
bottom-core temp.

301 p 610010000 * pzr pressure
302 p 516010000 *« sg-i
303 p 316010000 * sg-b
304 p 452010000 * cold leg-i
305 p 252010000 * cold leg-b
306 p 400010000 * hot leg-i
307 p 200010000 * hot leg-b
308 cntrivar 124 = core level
309 cntrivar 125 * vesse] level
310 cntrivar 312 *« sg-b level
311 cntrlvar 512 *« sg-i level
312 cntrlvar 753 * crossover leg-i up
313 cntrlvar 755 * crossover leg-i down
314 catrlvar 756 * crossover leg-b down
315 cntrlvar 757 *= crossover leg-b up
316 cntrlvar 761 * core dp
317 cntrlvar 763 * upper plemum dp
318 cntrivar 888 * core power
x
*

320 tempf

RERRE

EHEBBEENE

w
gl

cC

EREEEER8E

EEE5E8

351

357
359

-B.1 -

tempf
tempf
tempf

tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
httemp
httemp
httemp
httemp
httemp
httemp
httemp
httemp
httemp
httemp
httemp
httemp
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf

MR EREEEIEIEEE T RN R I I SN L N I I I I AT I N N 2 2 2N T T R N I N . R R T T N

*
*

*

mid-core temperature

top-core temperature
upper plenum
bottom-cladding temp.

mud-cladding temp.

top-cladding temp.
hot leg-b

hot leg-b temperature
hot leg-b temperature
sg-b inlet plenum
sg-b inlet

cold leg-b temperature
cold leg-b temperature
cold leg-h

hot leg=1

hot leg-i temperawre
hot leg-i temperature
sg-i inlet plenum

sg-i inlet

cold leg-i temperature
cold leg-i temperature
cold leg-t

pzr bottom

pzr middle

pzr top

vessel inlet void
vessel outlet void

hot leg void

sg-b inlet viod
sg-b outlet void
cross leg void

rcp suction void
rcp discharge void
cold leg void

cold leg void

hot leg void



380 voidf 412010000 * sg-i inlet void
381 voidf 428010000 » sg-i outlet void
382 voidf 432010000 » cross leg void
383 wvoidf 432050000 *

384 voidf 436040000 * rep suction void
385 voidf 444010000 * rcp discharge void
386 voidf 448010000 = cold leg void

387 voidf 452010000 = cold leg void

388 mflowj 108040000 » core downcommer flow
389 mflowj 124060000 * core flowrate

390 mflowj 208010000 * hot leg-b flowrate
391 mflowj 217000000 * sg-b inlet flowrate
392 mflow;j 252010000 * cold leg-b flowrate
393 mflowj 408010000 * hot leg-i flowrate
394 mflow;j 417000000 * sg-i inlet flowrate
395 mflowj 741000000 * hot leg-i si

396 mflowj 746000000 * cold leg-i si

397 mflow] 781000000 * hot leg-b si

398 mflowj 786000000 + cold leg-b si

399 mflowj 915000000 * break flowrate

»

o0 o o o a0 o o o o ol 202 ok ok o ol a0 ok ok ok ol ok s e ok ok o R a0 e ok e ok ol 2 o WG O o oK

* variable trips
SERBRXREEXASREREAREEEEREEEARBEREER AR ER XD R e R BB R kS

500 time 0 It nul 0 00 n = false
301 time 0 ge mill 0O 00 n * true
336 time 0 ge nmull 0 00 1 =+ true
537 time 0 {4 null 0 00 1 « false
BEEREERRRABEF SRR SRR R R E R R RN R R KRR KRR AR RN %
*  Hydrodynamic Components
EERREXKKERRXERSENARKEERBER SRR R B R E R ke R B kKRR p ke khnd
* reactor vessel
BERKEEEERBERERSE R R AR EEE R R E SRR R TR TRk N Rk ke KRRk
1000000 inannl snglvol

1000101 Q.0 15684 0.13609 .00 -90. -1.5684

1000102 457e-5 0106 00
1000200 004 1028850 3210 10

-

REEREEREEXERE RSN RNUS AR AR ERERER R KA AR ERRREXBEE RSN S ERERE
1040000 inann branch
1040001 4 1

1040101 00 0600 005425 00
1040102 0.106 0001000
1040200 004 1043090 3200 0.0006

1041101 104000000 100010000 00 00 00O 0000
1042101 104010000 108000000 0.0 0.0 00 0000
1043101 252020002 104010003 0.03365 0.345 0.345 0101
1044101 452010002 104010004 0.03365 0.345 0.345 0101
1041201 37e-3 37e-3 00

1042201 6.0 0.0 0.0

1043201 30 0.0 00

1044201 30 0.0 00

[ ]

-90.0 -0.600 4.57e-5

- shEs L2 1]
1080000 downcmer annulus
1080001 9

1080101 0.09774 9

RRRRBRERE

1080301 06757 1

1080302 0870 2

1080303 0610 8

1080304 12588 9

1080601 -90.0 9

1080701 -06757 1

1080702 -08670 2

1080703 -0610 8

1080704 -1.2588 9

1080801 4573e-5 0.106 9

1081001 0001000 9

1081101 0000 8

1081201 003 1090600 320.7 0. 0. 0. 1
1081202 003 1165600 320.2 0. 0. 0. 2
1081203 003 1237400 3204 0. 0. 0. 3
1081204 003 1296700 3206 0. 0. 0. 4
1081205 003 1336000 320.7 0. 0. 0. 5
1081206 003 1415300 3208 0. 0. 0. v
1081207 003 1474580 320.8 0. 0. 0 7
1081208 003 1533800 320.8 0. 0. 0. 8
1081209 003 1624600 3210 0. 0. 0 9
1081300 1

1081301 6.0 0.0 0.0 1

1081302 60 0.0 0.0 2

1081303 6.0 00 0.0 3

1081304 6.0 0.0 0.0 4

1081305 6.0 0.0 0.0 5

1081306 6.0 0.0 0.0 6

1081307 6.0 0.0 0.0 7

1081308 6.0 0.0 0.0 8

*

EEMEFEKERREEE KRR KRR AR RS he kR kR k e S kki S
1120000 Iplovol snglvol

1120101 0.0 0626 0.1661 0.0 900 0626 4.37e-3
1120102 0.0104 0001000

1120200 003 1762400 3200

L
XEREEEREFSEAIREREXRABRKEEERREN kB R R REES kK E R KRR KK KR KAXE
1160000 lowrpinm  branch

1160001 3 1

1160101 0.0 0.4762 00843 0.0 90.0 04762 4.57e-5
1160102 0.0104 0001000

1160200 003 1708900 3207

1161101 108010000 116010000 0.08774 1.0 1.0 0100
1162101 112010000 116000000 0.23623 0.0 0.0 0000
1163101 116010000 120000000 0.15931 8.34 8.34 0000
1161201 6.0 0.0 0.0

1162201 0.01 0.01 0.0

1163201 6.0 00 0.0

1162110 0.0104 1.0 1.0 1.0

1163110 0.0104 1.0 1.0 1.0

*

RRRREEEREEKES S L2 1 BEREBEREREEKERESE
1200000 corein branch

1200001 1 1

1200101 00 12588 0.1821 0.0 900 12588 4.57e-5
1200102 0.0104 0001000

1200200 003 1624700 321.1

1201101

120010000 124000000 0.13657 0.85 (.85 0000

-B.2 -



1201201 6.0 0.0 0.0 1320101 0.0 06757 0.1060 0.0 900 06757 4.57e-5
1201110  0.009721 1.0 1.0 10 1320102 0.321 0001000
x 1320200 003 1094800 3370

EEREAABRAREERRERRBEE RSN *
1240000 core pipe *
1240001 12 1340000  upplnm-1 branch
1240101 00 12 1340001 1 1
1240301 0305 12 1340101 00 0200 003130 00 900 0200 4.57e-5
1240401  0.03656 12 1340102 0321 0001000
1240601 90.0 12 1340200 003 1058400 3370
1240701  0.305 12 1341101 132010000 134000000 0.15669 0.0 0.0 0000
1240801 457¢-5 0.00832 12 1341201 6.0 0.0 0.0
1240901 068 0.68 11 *
1241001 0001100 12 1360000 upplnm-2 branch
1241101 0000 11 1360001 4 1
1241201 003 1548300 3210 0. 0. 0. 1 1360101 00 0200003130 0.0 900 0200 457e-5
1241202 003 1519400 3220 0. 0. 0. 2 1360102 0321 0001000
1241203 003 1489800 3242 0. 0. 0. 3 1360200 004 1034400 337.0 0.0007
1241204 003 1460300 3266 0. 0. 0. 4 1361101 136010006 400010001 0.03370 .265 .265 0102
1241205 003 1430800 3278 0. 0. 0. 5 1362101 136010005 200010001 0.03370 .265 .265 0102
1241206 003 1401300 3300 0. 0. 0 6 1363101 134010000 136000000 0.15669 0.0 0.0 0000
1241207 003 1371900 3326 0. 0. 0. 7 1364101 136010000 138000000 0.14305 0.0 00 0000
1241208 003 1342500 3340 0. 0. 0. 8 1361201 30 0.0 0.0
1241203 003 1313100 3358 O 0. 0. 9 1362201 30 00 0.0
1241210 003 1283700 3376 0. 0. 0. 10 1363201 6.0 00 0.0
1241211 003 1254400 3380 0. 0. 0. 11 1364201 0.01 0.01 0.0
1241212 003 1225100 3387 0. 0. 0. 12 1363110 0321 10 10 10
1241300 1 1364110 0321 10 10 10
1241301 60 0.0 0.0 1 »
1241302 60 0.0 0.0 2 1380000 upplnm-3 branch
1241303 6.0 0.0 0.0 3 1380001 1 1
1241304 6.0 0.0 0.0 4 1380101 00 0200 003130 00 9.0 0.200 4.57¢-5
1241305 690 0.0 0.0 5 1380102 0321 0001000
1241306 6.0 0.0 0.0 6 1380200 004 1033300 3370 1.0
1241307 60 0.0 00 7 1381101 138010000 140000000 0.14305 0.0 0.0 V000
1241308 60 0.0 0.0 8 1381201 0.0 0.0 0.0
1241309 6.0 0.0 0.0 9 *
1241310 60 0.0 0.0 10 e e L D DL L L
1241311 6.0 0.0 00 11 1400000 uptopvol  snglvol
1241401 000832 10 10 1.0 11 1400101 0.0 03674 0.0445 0.0 90.0 03674 457e-5
* 1400102 0321 00
** srxanx sesnnn sex 1400200 004 1033500 3370 1.0
1280000  creout! branch *
1280001 3 1 xn e D T T T IR PR P e
1280101 00 0867 0.1360 00 900 0867 457e-5 1440000 tophat snglvol
1280102 00 0001000 1440101 00 0897 0.1655 0.0 900 0837 457e-5
1280200 003 1168800 337. 1440102 095 00
1281101 124010000 128000000 0.15255 1.272 1.272 0000 1440200 004 1029100 3280 10
1282101 128010000 132000000 0.16737 0.0 00 0000 *
1283101 156010000 128010000 0.085679 420. 420. 0000 - ARRERERERER AR ERER RN AR AR RR AR AR EEARR RS KRR KRRk X
1281201 6.0 0.0 0.0 1480000 uvhmidvol  branch
1282201 6.0 0.0 00 1480001 2 1
1283201 01 01 00 1480101 00 072501970 0.0 900 0725 457e-5
1281110  0.28097 10 1.0 10 1480102 0256 00
1282110 0.4063 10 1.0 10 1480200 004 1029000 3240 1.0
1283110 03078 1.0 1.0 10 1481101 100000000 148000000 95e-5 0.0 00 0100
* 1482101 144010000 148000000 0.0 0.0 0.0 0000
SEEARABRKEEIEEREKARA RS R RS RXARRRRRRRRERRRER R KRS RRRER K 1481201 0.01 0.01 0.0
1320000  upplnmi snglvol 1482201 -001  -001 0.0
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-
EEERKRERKXEEREAREERERBERERBEERRREERRREERERFCERKEERRE

1520000 uvhtopvol  branch
1520001 2 1
1520101 00 0504 0.1475 00 900 0504  4.57e-5

1520102 00 00

1520200 004 1028900 3270 10

1521101 148010000 152000000 00 0.0 00 0000
1522101 152000000 156000000 0.00199 1.472 1.472 0000
1521201 0.01 0.01 00

1522201 0.01 0.01 0.0

AU e o e o e o o e o o O O e ol o e o O o e ol ke o o e e ek

1560000  gdetub pipe

1560001 2

1560101 00 2

1560201 00102 1

1560301 1.9260 1

1560302 16431 2

1550401 006209 1

1560402 006286 2

1560601 -90.0 2

1560701 -1.9260 1

1560702 -16431 2

1560801 457¢-5 0.0 2

1560901 334 334 1

1561001 01000 2

1561101 0000 1

1561201 004 1029100 3260 10 00 00 1
1561202 004 1077600 3370 00006 00 00 2
1561300 1

1561301 0.01 0.01 0.0 1

L

e o0 2 A 000 3 3 3 O o ok o o K e ke ok ol 26 ok o K S ke W ok ok i ok ol e ok ol o ok ol ol ok o ol K 0 e o oK e 0
= Broken Loop without pressurizer

A 0200 00 e o ol 2 e a2 a0 2 o o a0 o e e o o o ke ot o ok ol ok o ok sk vk
-

2000000  nphotleg  snglvol

2000101 0.0337 1.3246 0.0 0.0 0.0 0.0 457e-5 0.207 00
2000200 004 1036500 3370 0.00040

*x
AREERKEKEESLRERERLERAEREEVERERRRERNER KKK ASREREREER KKK
2060000 nphotleg branch

2060001 2 1

2060101 0.0337 1.3843 0.0 0.0 0.0 0.0 457e-5 0.207 00
2060200 004 1036900 3380 0.00040

2061101 200010000 206000000 0.0337 0.0 0.0 0000
2062101 206010000 208000000 0.0337 0.0 0.0 0000
2061201 0.1 0.0 00

2062201 01 0.0 00

L ]

AR RBEERKREEEKEREREXERKEXRREREXRERERXEERKRBEEREREEE K

2080000 wphotleg pipe

2080001 2

2080101 0.0337 2
2080301 0.7043 1
2080302 05278 2
2080601 0.0 1
2080602 50.0 2

2080701 0.0

1
2080702 0.4043 2
2080801 457e-5 0207 2
2080901 005 005 1
2081001 0000000 2
2081101 100000 1
2081201 004 1037400 3360 00004 0. 0 1
2081202 004 1035300 3360 0.1 0. 0. 2
2081300 1
2081301 01 00 00 1
2081401 0. 0. 035 078 1
*
xEx EEEEXRENRAREE RS EREAREEEENER RN KRR
2090000 nphotleg sngljun
2090101 208010000 212000000 0.0337 0.0 00 0100
2090201 1 00 0.0 0.0
*
AEEAMRREKAERREEERBEREER KA B kA AR KR REE R Rk Kk kR Kk kR &
2120000 npsgin sngivol
2120101 00 0706 0125 00 900 0706 4.57e-5
2120102 0.377 0000000
2120200 004 1035200 3370 1.0
*
FARKREEEEEERERE RPN AR AAR R AR KSR SRR R RN E
2130000 npsgibj sngljun
2130101 212010000 216000000 02093 0.0 0.0 0000
2130201 1 00 00 00
»
ARKRRKRREEERERAARERERR KRR KRR KKK RETERR R Rk Bk kK x sk
2160000 npsgfb sngivol
2160101 00 11035 02323 00 900 1.1035 457e-5
2160102 0.4474 0000000
2160200 004 1035100 3300 10
22000 0 o ok ol 3 o o ol o e o o 3 o o ok ok o a0 ol s v 3k 30 oK ol R ok ok e al ok o ok 3 ok ok ol ol ok o K ROk
2170000 npsgin sngljun
2170101 216010000 220000000 0.0425 0.0 0.0 100100
2170110 00 00 0725 1.0

2170201 1 00 00 0.0
*
20 o e o a0 o O R e o ook o e e ko o o K 2 o o o O O e ol e O S

2200000 npsgtube  pipe
2200001 12

2200101 0.0425 12
2200301 0.7181 4
2200302 1.2827 6
2200303 2.5654 7
2200304 2.1728 9
2200305 2.5654 11
2200306 2.8724 12
2200601 90.0 8
2200604 -90.0 12
2200701 0.7181 4
2200702 1.2827 6
2200703 25654 7
2200704 2.0980 8
2200705  -2.0980 9
2200706  -2.5654 11
2200707 -2.8724 12
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2200801 1524-6 0.0196 12

2200901 0.0 00 7

2200902 0.006 00 8

2200003 0.006 0.006 9

2200004 0.0 0.006 10

2200905 00 00 11

2201001 0000000 12

2201101 0000 11

2201201 004 1035000 3170 1. 0. 0. 1
2201202 004 1035000 3178 1. 0. 0. 2
2201203 004 1034900 3177 1. 0. 0. 3
2201204 004 1034800 3176 1. 0. 0. 4
2201205 004 1034700 3175 1. 0. 0. 5
2201206 004 1034600 3174 1. 0. 0. 6
2201207 004 1034400 3173 1. 0. 0. 7
2201208 004 1034100 3173 1. 0. 0. 8
2201209 004 1034100 3173 1. 0. 0. 9
2201210 004 1034400 3174 1. 0. 0. 10
2201211 004 1034600 "3176 1. 0. 0. 11
2201212 004 1034%00 3170 L. 0. 0. 12
2201300 1

2201301 0.0 0.0 00 1

2201302 0.0 0.0 0.0 2

2201303 0.0 0.0 0.0 3

2201304 0.0 0.0 00 4

2201305 0.0 0.0 00 5

2201306 0.0 0.0 0.0 6

2201307 0.0 0.0 0.0 7

2201308 0.0 0.0 0.0 8

2201309 0.0 0.0 0.0 9

2201310 0.0 0.0 0.0 10

2201311 00 0.0 0.0 11

*

RERER KKK KEKERBEEERES A REREERARRERK R AR R R R R R E R R R
2210000 npsgout sngljun

2210101 220010000 224000000 0.0425 00 00 0100
2210201 1 00 00 0.0

L 3
tt‘l‘*l.t#t#“t.##..lti"ﬁl.*#'*#tt.’l‘*‘i..*“*.tt*
2240000 npsgfbo snglvol

2240101 00 1.1035 0.2323 0.0 -90.0 -1.1035 4.57e-5
2240102 0.4474 0000000

2240200 004 1035100 3200 10

L 3
ERESAEESEREKREEKEXEREEEB R XA RKXERAKEEERRRERREE KL RAREKE
2250000 npsgfbj sngljun

2250101 224010000 228000000 0.2093 00 0.0 0000
2250201 1 00 00 00

*
BEXRRRBEKREXERAERKKEEIEEEERERBREERRKE R B R REKXREKEE R R KAk kk
2280000 npsgout snglvol

2280101 00 0706 012500 -900 -0706 457e-5
2280102 0.377 0000000

2280200 004 1035200 3240 10

E
REEEEEERBERREEEXRRERBRERKEAEEEE AKX KEARKEER KRN R LR NNk
2290000 npcrsleg sngljun

2290101 228010000 232000000 0.0222 0.0 00 0100
2290201 1 0.0 0.0 0.0

*

EEEEEEREREEERARBEKXKEEREERAER AR RAERERRREE R KR KKK RN

B

0.
0.
0.
0.

320.0
3200
3200
3200
3200

coooo

0 1
0 2
0 3
0 4

9999§

cooo®
UL B W) »—

200 o o 30 o ok oK oK K o o ko R ok o o o ok o o o ok ok o ook e ok o sl ek

142

00

1.0

G0
0.0

0

0.0 0100

‘**‘*‘l‘ti*“ﬁ"“‘ﬁ“‘*“.‘t;"tt.##t‘*‘!‘..l.*lt#t

W — o

3200 0.
3200 0.
3200 0.

2320000 npcrsleg pipe
2320001 5
2320101 0022 5
2320301 0516 1
2320302 12422 4
2320303 11919 5
2320601 -50.0 1
2320602 -90.0 4
2320603 0.0 5
2320701 -03953 1
2320702 -1.2422 4
2320703 0.0 5
2320801 457e-5 0.1682
2320901 0036 0036
2320002 0.0 0.0
2320903 0.065 0.065
2321001 0000000 5
232110t 0000 4
2321201 004 103910.0
2321202 003 110380.0
2321203 003 122460.0
2321204 003 134540.0
2321205 003 140600.0
2321300 1
2321301 0.1 0.0
2321302 0.1 0.0
2321303 0.1 0.0
2321304 0.1 0.0
2330000 npfcv valve
2330101 232010000 236000000 0.0222
2330201 1 0.0
2330300 mtrviv
2330301 536 537
*
2360000 npersigu  pipe
2360001 4
2360101 00222 4
2360301 13202 1
2360302 11222 2
2360303 1.1417 3
2360304 11222 4
2360601 0.0 1
2360602 9%0.0 4
2360701 0.0 1
2360702 11222 4
2360801 457e-5 0.1682
2360901 0.065 0065
2360902 0.0 0.0
2361001 0000000 4
2361101 0000 3
2361201 003 140630.0
2361202 003 1352200
2361203 003 124330.0
003 1134900

2361204

~-B.5 -

3200 0.

occoc

coce
2SN —



2361300

1

2361301 0.1 0.0 0.0 1

2361302 0.1 0.0 0.0 2

2361303 0.1 00 00 3

*

2400000 nprcpump pump

2400101 00 0802 00233 00 900 0351 0
2400108 236010000 0.0222 00 0.0 0000
2400109 244000000 0.0337 00525 0.0525 0000
2400200 004 106360.0 3200 0.0001

2400201 1 00 0.0 00

2400202 1 00 0.0 0.0

2400301 0 0 0 -1 -1 300 0
2400302 18850 0.0 0054 100 3552
2400303 054 7300 00 00 00 00 0O
L ]

* single phase head and torgque data from istf sys.

* description

-

2401100 11000 136 010 138 024 142 040 141
2401101 060 132 080 119 100 100
2401200 1 2 0.00 -097 0.20 -0.68 050 -0.20 065 0.07
2401201 080 040 100 100

2401300 1 3 -1.0 3.20 -0.90 280 -080 246 -060 194
2401301 -040 157 -020 141 000 136
2401400 1 4 -1.00 3.20 -0.80 276 -0.60 241 -040 208
2401401 -020 181 000 138

2401300 1 5 000 0.00 100 000

2401600 1 6 000 000 1.00 000

2401700 1 7 -100 000 0.00 0.00

2401800 1 8 -1.00 000 000 0.00

*

*+ torque data

*

2401900
2401901
2402000
2402001
2402100
2402101
2402200
2402201
2402300
2402400
2402500
2402600

21000 036 012 038 020 044 030 0538
100 1.00

22000 -1.26 0.10 -0.88 0.30 -0.31 050 0.09
065 030 08 063 1.00
23 -1.00 240 -0.85 1.70 -065 1.12

050 073 070 081

-040 069 -020 059 0.00

24 -1.00 240 -0.80 212 -060 1.80

25
2 6
2 7
2 8

0.00 080

000 000 1.00 000
000 000 100 000
-1.00 0.00 000 000
-1.00 000 0.00 000

1.00
-050 084
0.36
-0.30 1.32

* two phase multiplier tables for head of rc pump 240

-

2403000
2403001
2403002
2403003
2403004
2403005
2403006
2403007
2403008

0

00 00

0.10 0.0

015 005
024 080
030 096
040 098
060 097
0.80 090
0.0 0.80

2403009 096 050
2403010 1.00 00

*

* two phase multiplier tables for torque of rc pump 240

*

2403100 0 00 00

2403101 10 - 00

*

= two-phase diff curves from r5 built-in data

« head difference curves
*

2404100 11000 000 010 083 020 1.09 230 1.02

2404101 070 101 050 094 100 1L.OO
2404200 1 2 0.00 000 0.10 -040 020 0.00 0230 010
2404201 0.40 021 0.80 067 090 080 100 1.00

2404300 1 3 -1.00 -1.16 -0.9 -1.24 ~0.80 -1.77 -0.70 -2.36
2404301 -0.60 -2.79 -050 -291 -040 -2.67 -0.25 -169
2404302 -0.10 -030 000 000
2404400 1 4 -1.0 -1.16 -0.90 -0.78 -0.80 -0.30 -0.70 -0.31
2404401 -060 -0.17 -0.50 -0.08 ~-0.35 0.00 -1.20 0.05
2404402 -010 008 000 011

2404300 1 5 000 000 100 0.00
2404600 1 6 000 000 100 0.00
2404700 1 7 -1.00 000 000 000
2404800 1 8 -1.00 000 000 0.00

x

= torque difference curves
E 3

24049500 2 1 00 00 00 00
2403000 2 2 00 00 00 00
2405100 2 3 00 00 00 00
2405200 2 4 00 00 00 00
2403300 2 5 00 00 00 00
2403400 2 6 00 00 00 00
2405500 2 7 00 00 00 00
2405600 2 8 00 00 00 00

*

e 3k e o 0 o o ofe 30 0 ok 2K 30 o a2 3 0 e o ok o ol ot e ok g 3 ok o ot o 3 0 ok ko ok o e ok e e ok e R K oK
2440000 npcolleg  branch )

2440001 1 1

2440101 0.0337 0.7348 0.0 0.0 0.0 0.0 457e-5 0.207 00
2440200 004 1046700 320.0 0.00030

2441101 244010000 248000000 0.0337 0.0 ¢0 0000
2441201 3.0 0.0 0.0

*

REKERRERREEERERERK R RERE 213 BBk RE Rk
2480000 npcolleg branch
2480001 1 1

2480101 0.0337 0.9429 0.0 0.0 0.0 0.0 457e-3 0.207 (00
2480200 004 1046700 3200 0.0003

2481101 248010000 252000000 0.0337 0020 000C
2481201 30 0.0 00

=
KEEREERERREEEREXRAREISKERERREEREEAEREEERRERE e R R kKR KR
2520000 npcolleg pipe

2520001 2
2520101 0.0337
2520301 09752
2520601 00

NN
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2520701 0.0 2
2520801 457e-5 0207 2
2521001 00 2
2521101 0000 1
2521201 004 1046700 3200 00003 O0. O 1
2521202 004 1046700 3200 00003 0. 0. 2
2521300 1
2521301 30 0.0 0.0 1
*
ek KRRk RRRKESRER KRRk
= Secondary side for the broken loop
AEBAEEEERAREKRBREEREEARXEERREEANREEAE KRR R SRR Rk RN
x
3000000 npstgdem annulus
3000001 5
3000101 0.0 1
3000102 0.0296 4
3000103 0.0 5
3000201 0.0 3
3000202 0.005281 4
3000301 2.8965 1
3000302 2.0980 2
3000303 2.5654 4
3000304 3.439%5 5
3000401 0.3228 1
3000402 0.0 4
3000403 0.1302 5
3000501 0.0 5
3000601 -90.0 5
3000701 -2.0223 1
3000702 ~2.0980 2
3000703 -2.5654 4
3000704 -2.5464 5
3000801 457e-5 03689 1
3000802 457e-5 0.0971 4
3000803 457e-5 00801 S
3000901 00 0.0 4
3001001 0001000 5
3001101 0000 3
3001102 0100 4
3001201 004 1014000 310. 10 0. 0. 1
3001202 004 1014200 310. 10 0. 0. 2
3001203 004 1014500 310. 10 O 0. 3
3001204 004 1014700 310. 10 0. 0. 4
3001205 004 1015000 310. 10 0..0. 5
3001300 1
3001301 0.0 0.0 00 1
3001302 0.0 00 00 2
3001303 0.0 0.0 00 3
3001304 0.0 00 00 4
E 3
xSk kkk kEERhkk EEERERERREA R kK ke R %
3010000 npstgdem sngljun
3010101 300010000 304000000 0.0 100. 100. 0000
3010201 1 0.0 0.0 0.0
®
BAEERFAEEEERKRBRKEEBAREERRREAXEE XK BERREEBRRRBER K RERRE K
3040000 blsteamg pipe
3040001 5

3040101 0.2293 3

3040102 0.0 5

3040201 0.2293 2

3040202 0.2323 3

3040203 0.3138 4

3040301 2.5464 1

3040302 2.5654 3

3040303 2.0980 4

3040304 2.0223 5

3040401 0.0 3

3040402 0.4951 4

3040403 0.7979 5

3040501 0.0 5

3040601 90.0 5

3040701 2.5464 1

3040702 25654 3

3040703 2.0980 4

3040704 20223 5

3040801 4.57e-5 0.036 4

3040802 457e-5 0.219 5

3040901 1.435 1435 4

3041001 0001000 5

3041101 0000 3

3041102 0000 4

3041201 004 1015000 3100 10 00 00 1
3041202 004 1014700 3100 10 00 oOC 2
3041203 004 1014400 3100 10 00 GG 3
3041204 004 1014200 3100 10 00 O 4
3041205 004 1014000 3100 10 00 0O 5
3041300 1

3041301 0.0 00 0.0 1

3041302 0.0 0.0 0.0 2

3041303 0.0 00 0.0 3

3041304 0.0 0.0 0.0 4

3041401 0.036 1.0 1.0 1.0 3
3041402 0.1258 1.0 1.0 1.0 4

*
KERBEKEEEERREREAMERKIRKREERNEE G R KK KRR TR R KRR R xRk
3080000 npsepar  separatr ’

3080001 3 1

3080101 00 2120 0572 00 900 2120 437e-5
3080102 02134 00

3080200 004 1013700 3100 10

3081101 308010002 316010001 0.0615 0.0 0.0 0100 0.2
3082101 308010001 300010001 0.03964 100. 100. 000C 0.15
3083101 304050002 308010001 0.1986 00 00 OX0
3081201 0.0 00 00

3082201 0.0 0.0 0.0

3083201 0.0 0.0 00

t 3
REREEKERREKERERRAAREERERERERESEERRERERRRR KRR KR RS & x = ok ok
3120000 npsgspbp branch

3120001 2

3120100 00 2120 06288 00 900 2120 4:7e-5
3120102 0.1242 00

3120200 004 1013700 3100 1.0

3121101 300000000 312000000 03164 00 00 &0
3122101 312010000 316000000 00392 15 15 000
3121201 00 00 0.0
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3122201 0.0 00 00
*

x% T ]
3160000 stmdome  snglvol

3160101 00 37778 20288 00 9.0 37778 457e-5
3160102 07696 00

3160200 004 1013400 3100 10

*

*s ERRAERFREEBRERER XK KAARRRE

*  blsg steam line

BEBEEEARERREKREREREEXEERE AR RS ERR KRR REREE KRR R KKK

3200000  blstminl branch

3200001 2 1

3200101 00286 528 00 00 00 00 4575
3200102 01909 00

3200200 004 1013200 3100 1.0

3201101 316010000 320000000 00286 00 00 0100
3202101 320010000 324000000 0028 00 20 0X0
3201201 0.0 0.0 0.0

3202201 00 0.0 0.0

RAXBEERREKEE BB A RREERERERENERRE R R R EERA SRR KRR KRR k%
3240000 blstmin2 snglvol

3240101 00286 99213 00 00 00 00 457e-3
3240102 0.1909 00

3240200 004 1013200 3100 1.0

»

WS E TR 0o oo o e K N O K R K K ko oK ko o
* secondary relief and safety valves, intact loop
EREKEREREEBRRE KRR KR RE R NG R R R e d o ok ok kR ol Kk kok Aok ek

3690000 blsgrv valve :

3690101 320010000 370000000 2.96e-4 (.0149 0.0 0100
3690201 0O 0.0 0.0 0.0

3690300 trpviv

3690301 501

-
ARBEXTEEERBREE AR B R RS RRER AR R RRR R R R R SRR R R0k

3700000 contain tmdpvol

3700101 10e+8 100 00 00 00 00 00 00 00
3700200 004

3700201 00 1.0132%e+5 3050 1.0

.
BEBERREESEXEREINERERERXRBSEREER RSN SRR R E SRR K KX KRR
3790000 blsgsv valve

3790101 324010000 380000000 0.00195 0.00055 0.0 0100
3790201 O 00 0.0 00

3790300 upvlv

3790301 501

=

® RREEREK L 2] BREBAREERRRBRURERKERRENNE
3800000 contain tmdpvol

3300101 1.0e+8 100 00 00 00 00 00 00 00
3800200 004

3800201 00 1.013%e+5 3050 10

*

EREREREEBRREEEERRERREREXEE L ERRE KRR

= Intact Loop with pressurizer

REEEERAREEERERER LR ERERRERE SRS R R kRN kB Rk kR xRk ok ko

4000000 wphotleg  snglvol

4000101 00337 1.3246 0.0 0.0 00 00 457e-5 0.207 (O
4000200 004 1036500 3370 0.0004

x

4060000 wphotleg branch

4060001 3 1

4060101 0.0337 1.3843 0.0 0.0 0.0 0.0 457e-5 0.207 00
4060200 004 1036900 3370 0.0004

4061101 400010000 406000000 0.0337 00 00 0000
4062101 406010000 408000000 0.0337 0.0 0.0 0000
4063101 600030002 406010006 0.00352 1.0 05 0001
4061201 0.1 00 00

4062201 0.1 0.0 00

4063201 0.0 0.0 00

*

R ARR AR EREERKERLKRER AR AR R KRB R R KPR Rk RS
4080000 wphotleg pipe

4080001 2

4080101 0.0337 2

4080301 0.7043 1

4080302 0.5278 2

4080601 0.0 1

4080602 50.0 2

4080701 0.0 1

4080702 0.4043 2

4080801 457e-5 0207 2

4080901 003 005 1

4081001 0000000 2

4081101 100000 1

4081201 004 1037400 3370 00004 0. 0 1
4081202 004 1033200 3370 0.1 0. 0 2
4081300 )|

4081301 01 00 00 1

4081401 0. 0. 055 0.785 1

3
AEEERBERERKREKRERARRCRRRBIE U RN EEERERERRERRRRR R RS w k&K

4090000 wphotleg sngljun

4090101 408010000 412000000 0.0337 0.0 0.0 0100
4090201 1 00 0.0 00
HEEERRERKEEFERRREN KRG RRREE RS RR KRR SRS R KRB KRS
4120000 wpsgin snglvol

4120101 00 0706 0125 00 900 0706 457e-5
4120102 0.377 0000000

4120200 004 1035200 3370 1.0

*
EEEEREERKEXAEEEE A RKEERRR R R RN BEERRE AR KRR R ER R ERK
4130000 wpsgfbj sngljun

4130101 412010000 416000000 0.2093 0.0 0.0 0000
4130201 1 00 00 00

*
EEERERRRAEARMRREREEKXRERRKEEREERSEERERRERKAKRREER KT KR
4160000 wpsgfb snglvol

4160101 00 1103502323 00 900 11035 457e-5
4160102 0.4474 0000000

4160200 004 1035100 3370 10

*
FRARRRARARER KRR KRR RBEEERA RS AR RER KR RS REERRERRRERRRE
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4170000 npsgin sngljun 4210101 420010000 424000000 0.0425 00 0.0 0100
4170101 416010000 420000000 00425 0.0 0.0 100100 4210201 1 00 00 0.0

4170110 0. 0. 0725 1 b

4170201 1 00 00 00 * " seRaERE
. 4240000 wpsgfbo snglvol

. nx Bk 4240101 00 11035 0.2323 0.0 -90.0 -1.1035 4.57e-5
4200000 wpsgtube pipe 4240102 0.4474 0000000

4200001 12 4240200 004 1035100 3200 10

4200101 0.0425 12 =

4200301 0.7181 4 AEEEESRAERRKERRREE RN EEEARREE **
4200302 1.2827 6 4250000 wpsgfbj sngljun

4200303 25654 7 4250101 424010000 428000000 0.2033 0.0 0.0 0000
4200304 21728 9 4250201 1 00 00 00

4200305 25654 11 *

4200306 2.8724 12 P Y ey T
4200601 90.0 8 4280000 wpsgout snglvol

4200604 -90.0 12 4280101 00 0706 0.125 00 -900 -0.706 4.57e-5
4200701 0.7181 4 4280102 0.377 0000000

4200702 1.2827 6 4280200 004 1035200 3240 10

4200703 2.5654 7 * :

4200704 2.0980 8 REEBREAARRKRERAKREARRRRER RS RERRKEA R R KRR RN R AR
4200705 -2.0080 9 4290000 wpcrsleg sngljun

4200706 ~-2.5654 11 4290101 428010000 432000000 0.0222 0.0 00 0100
4200707 -2.8724 12 4290201 1 0.0 0.0 00

4200801 1524-6 0.019%6 12 *

4200901 0.0 0.0 7 ARREEAREEKRREARKAARERRRKRARARERE KRR AR RRRN B LR RRRERRE
4200902 0.006 0.0 8 4320000 wpcrsleg pipe

4200903 0.006 0.006 9 4320001 5

4200904 00 0.006 10 4320101 00222 5

4200905 00 0.0 11 4320301 0.516 1

4201001 0000000 12 4320302 12422 4

4201101 0000 11 4320303 11919 5

4201201 004 1035000 3170 1. 0. 0. 1 4320601 -50.0 1

4201202 004 1034900 3170 1. 0. 0. 2 4320602 -90.0 4

4201203 004 1034800 3170 1. 0. 0. 3 4320603 0.0 5

4201204 004 1034800 3170 1. 0 0 4 4320701 -03%3 1

4201205 004 1034700 3170 1. 0. 0. 5 4320702 -12422 4

4201206 004 1034500 3174 1. 0. 0. 6 4320703 0.0 5

4201207 004 1034300 3173 1. 0. 0 7 4320801 457e-5 0.1682 5

4201208 004 1034100 3173 1. 0. 0. 8 4320901 0.036 0.036 1

4201209 004 1034100 3173 1. 0. 0. 9 4320902 0.0 0.0 3

4201210 004 1034300 3174 1. 0. 0. 10 4320903 0065 0065 4

4201211 004 1034600 3176 1. 0. 0 11 4321001 0000000 5

4201212 004 1034900 3170 1 0. 0 12 4321101 0000 4

4201300 1 4321201 004 1037600 3200 0005 0. 0. 1
4201301 0.0 0.0 00 1 4321202 003 1101400 3200 0. 0. 0. 2
4201302 00 00 00 2 4321203 003 1222300 3200 0. 0. 0. 3
4201303 0.0 0.0 0.0 3 4321204 003 1343200 3200 0. 0. 0. 4
4201304 00 00 0.0 4 4321205 003 1403%00 3200 0. 0. 0. 5
4201305 00 00 00 5 4321300 1

4201306 00 00 00 6 4321301 0.1 00 0.0 1

4201307 00 0.0 0.0 7 4321302 0.1 0.0 0.0 2

4201308 00 0.0 00 8 4321303 0.1 0.0 0.0 3

4201309 00 0.0 0.0 9 4321304 0.1 00 00 4

4201310 00 00 0.0 10 *

4201311 00 0.0 0.0 11 RERXRRRERBEARRKKEEERARBAREREEARR AN RKERAEREKRKE AR R REES
* *

* (21T * EEAREIXRRRARIRABNRKKRRS 4330000 wpfcv valve

4210000 wpsgout sngljun 4330101 432010000 436000000 00222 00 00 0100
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4330201 1 00 00 0.0
4330300

4330301 536 537 142 10 0

-

4360000 wperslgu  pipe

4360001 4

4360101 00222 4

4360301 13202 1

4360302 11222 2

4360303 1.1417 3

4360304 11222 4

4360601 0.0 1

4360602 900 4

4360701 00 1

4360702 11222 4

4360801 457e-5 01682 4

4360901 . 0.065  0.065 1

4360902 0.0 0.0 3

4361001 0000000 4

4361101 0000 3

4361201 003 1404100 3206 0. 0. 0 1
4361202 003 1350000 3204 0. 0. 0. 2
4361203 003 1241800 3200 0. 0. 0. 3
4361204 003 1133200 3200 0. 0. 0. 4
4361300 1

4361301 0.1 0.0 0.0 1

4361302 0.1 0.0 0.0 2

4361303 0.l 0.0 0.0 3

x

20 20 W e a0 ol 2k e o ol ok o ok ot e e ok k2 e e ok e ok 3o 0 a0 K ol o e ol o e o o ok o o e ko
4400000 wprepump pump

4400101 00 0802 00235 00 900 0351 O
4400108 436010000 0.0222 00 0.0 0000
4400109 444000000 0.0337 00525 00525 0000
4400200 004 1062200 3200 0.00010
4400201 1 0.0 0.0 0.0

4400202 1 0.0 0.0 0.0

4400301 240 240 240 -1 -1 500 0
4400302 1885 0.0 054 100 552

4400303 054 7500 00 00 00 00 00
*

EERERXEEBERRXREEXREERE AR EERR R KRS (322332 ¢F 243
4440000 wpcolleg snglvol

4440101 0.0337 1.1211 0.0 0.0 0.0 0.0 457e-5 0.207 00
4440200 004 1032000 3190 0.0003

E 3

ARRBEREEERXER B YRR ERRNREE DR AR REE SRS REAREE R AR EKRE
4480000 wpcolleg branch

4480001 2 1

4430101 0.0337 1.1945 0.0 0.0 0.0 0.0 457e-5 0.207 00
4480200 004 1045700 3200 0.0003

4481101 444010000 448000000 0.0337 00 0.0 0000
4482101 448010000 452000000 0.0337 00 0.0 0000

4481201 0.1 0.0 00
4482201 30 00 00

«
ERXEEKEXEEEREEREERRERXASERERSRARBEREASRXKSEERNER L KKE K

4520000 wpcolleg snglvol

4520101 0.0337 1.3125 0.0 0.0 0.0 0.0 4.57e-5 0.207 00
4520200 004 1045600 3200 0.0003
x

LA LS

* Secondary Loop for the intact loop

5000000 wpstgdem annulus

5000001 5

5000101 0.0 1

5000102 0.0296 4

5000103 0.0 5

5000201 0.0 3

5000202 0.005281 4

5000301 2.8965 1

5000302 2.0980 2

5000303 2.5654 4

5000304 34295 5

5000401 0.3228 1

5000402 0.0 4

5000403 0.1302 5

3000501 0.0 5

5000601 -90.0 5

5000701 -2.0223 1

5000702 -2.0980 2

5000703 -2.5654 4

5000704 -2.5464 5

5000801 457e-5 03689 1

5000802 457e-5 00971 4

5000803 457e-5 00801 5

5000901 0.0 0.0 4

5001001 0001000 3

3001101 0000 3

5001102 0100 4

5001201 04 1014000 3100 10 0. 0. 1
5001202 004 1014200 310. 10 0. 0. 2
5001203 004 1014400 310. 10 0. 0. 3
5001204 004 1014700 310. 10 0. O 4
5001205 004 1015000 310. 10 0. 0. 5
5001300 1

5001301 0.0 0.0 0.0 1
5001302 0.0 0.0 0.0 2
5001303 0.0 0.0 0.0 3
5001304 0.0 00 0.0 4

*

KEERERRRR LR AR SRR REERRERRRE R RRRRRR R Bk k Rk n® ik
5010000 wpstgdem sngljun

5010101 500010000 504000000 0.0 100. 100. 0000

5010201 1 00 00 00
*

ERREERRREEREA AR RRERA KRB EEERRB AR RE R R RSk k

5040000 wpsteamg pipe
5040001 5

5040101 0.2293 3
5040102 0.0 5
5040201 0.2293 2
5040202 0.2323 3
5040203 0.3138 4
5040301 2.5464 1
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5040302 25654 3

5040303 2.0980 4

5040304 20223 5

5040401 00 3

5040402 0.4951 4

5040403 0.7979 5

5040501 0.0 5

5040601 90.0 5

5040701 25464 1

5040702 25654 3

5040703 2.0980 4

5040704 20223 5

5040801 457e-5 0.036 4

5040802 457e~5 0.219 5

5040901 1.435 1.435 4

5041001 0001000 3

5041101 0000 3

5041102 0000 E]

5041201 004 101500.0 3100 1.0 00 00 1
5041202 004 1014700 3100 10 00 00 2
5041203 004 1014400 3100 10 00 00 3
5041204 004 1014200 3100 10 00 00 4
5041205 004 1014000 3100 10 00 00 53
5041300 1

5041301 00 0.0 0.0 1

5041302 0.0 0.0 0.0 2

5041303 00 0.0 0.0 3

5041304 00 0.0 0.0 4

5041401 0.036 1.0 1.0 10 3
5041402 0.1258 1.0 10 10 4

*
MERKREKEEERERERRRAXAR KRR ERKERRKRE R KRR R R R Rk Rk R R Rk Kk
5080000  npsepar separatr

5080001 3 1

5080101 00 2120 0572 00 900 2120 457e-5
5080102 02134 00

5080200 004 1013700 3100 1.0

5081101 508010002 516010001 00615 0.0 0.0 0100 0.2
5082101 508010001 500010001 0.03964 100. 100. 0000 0.15
5083101 504050002 508010001 0.198 0.0 0.0 0000
5081201 0.0 0.0 0.0

5082201 0.0 00 0.0

5083201 0.0 0.0 0.0

L ]
BEKRRKEEERERREEKRERREAEREREEREEESEREERREEEREERERER KK
5120000 npsgspbp  branch

5120001 2 1

5120101 00 2120 06288 0.0 900 2120 457e-5

5120102 0.1242 00

5120200 004 1013700 3100 1.0

5121101 500000000 512000000 03164 00 00 0000
5122101 512010000 516000000 0.0392 15 15 0000
5121201 0.0 0.0 0.0

5122201 00 0.0 0.0

L]

EEEREERABREERRREEEREERERRRE KR KEXR
5160000 stmdome snglvol
5160101 00 37778 20288 0.0 9.0 37778 457e-5
5160102 07696 00

5160200 004 1013400 3100 1.0
*
EEXKREERKREE X

L1 d 2]

*  wpsg steam line

5200000 ilstminl branch
5200001 2 1
5200101 0028 528 00 00 00 00 457e-5

5200102 0.1809 00

5200200 004 1013200 3100 10

5201101 516010000 520000000 00286 0.0 00 0100
5202101 520010000 524000000 00286 0.0 00 0000
5201201 00 0.0 00

5202201 00 0.0 00

*

e 3 3 o ok ok o ok e ol e 3 R e gk ak ok 3 ke ok 3K R K 3K ok ol e ke ok 2k 3 ok e a3k K 9K ok ok o K 3k o o 38 3 ol ok ok ok e
5240000 ilstmin2 snglvol

5240101 00286 99213 00 00 00 00
5240102 0.1909 00

5240200 004 1013200 3100 10

*

4.37e-5

A0 3 A o o e e 2 o 0 A 2 s e ok o kol S ke K a3 o ok e o o ok e 0 30 206 o0 ol ok ok o ke AR o o e ok

* secondary relief and safety valves, intact loop
30090 3k 30 2k o 2 3k e ol ol 266 30 20 30 o ok 2k 3K 3 o 2l 3k 25K 3 3 ok oK ok ol sl ok ok e e o ke 3% e e ol ol e ade ok e o TR ok

5690000  ilsgrv valve

5690101 520010000 370000000 2.96e-4 0.0149 0.0 0100
5690201 O 0.0 0.0 0.0

5690300  trpviv

5690301 301

o8¢ o 2 o o 30 o0 o ok o e o o ol ok ok sk v e ok ok a3k ok ok e 3k ok ko o e Ik 3 3 38 oK ol ok ol ol ke oK ke ok O ok ok

5700000 contain tmdpvol
5700101 10e+8 100 00 00 00 00 00 00 O
5700200 004

5700201 00 10i32%e-5 3050 10
*

EEERERERERKEERE KA RERRKEKERE R AR KRR RRRR R R R R R A

5790000 blsgsv valve

5790101 524010000 580000000 0.00195 0.00055 0.0 0100
5790201 O 00 0.0 0.0

5790300 trpvlv

5790301 501

=
EEXREREERRKERREER AR REREKEREX KRR SR EERREERER KRR KR RS

5800000 contain tmdpvol

5800101 1.0e+8 100 00 00 00 00 00 00 00
5800200 004

5800201 0.0 1.01325e+5 305.0 1.0

*

e 2ok o oo o0 e ke o o0 e ol o o ol o o o e ok o 2 A ke e ke ok ok K ol o a3k ok ok ol o o R ok e ak e ke R X
* pressurizer
REEREXBRRESERRERBERRRAX KRR EER KK KR ERREREEREKERRERE R REKR

6000000 prssurgl pipe
6000001 3

6000101 351%-3 3
6000301 6.7788 1
6000302 9.245 2
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6000303 54221 3

6000401 0.0 3

6000601 -90.0 3

6000701 -4.4077 1

6000702 -4.995 2

6000703 -25768 3

6000801 457e-5 00669 3

6001001 0000 3

6001101 0000 2

6001201 004 1033500 3330 10 00 0O 1
6001202 004 1034000 3360 10 00 00 2
6001203 004 1036900 3380 10 00 00 3
6001300 1

6001301 00 00 00 1

6001302 00 00 00 2
BEREEREEERRESR R R AR R RXERRARERR KRR RN RGN Rk
6030000 prssurgl sngljun

6030101 610010000 600000000 3.515e-3 0.0 0.0 100100
6030201 1 00 00 00

6030110 00669 00 0725 10

*®
BEERRERERRERRRER R NN BRERREEERERE RN R kR Rk R N
6100000 prsrizer pipe

6100001 8

6100101 0.0 1

6100102 0.2827 6

6100103 0.2731 8

6100201 0.0 7

6100301 0.201 1

6100302 0.470 3

6100303 0.600 4

6100304 0.682 6

6100305 05375 8

6100401 0.0325 1

6100402 0.0 8

6100501 0.0 8

6100601 -90.0 8

6100701 -0.201 1

6100702 -0.470 3

6100703 -06 4

6100704 -0.682 6

6100705 -0.5375 8

6100801 457e-5 03187 1

6100802 457¢-5 0600 6

6100803 457e-5 02949 8

6101001 00 8

6101101 0000 7

6101201 004 1032900 3200 10 00 00 1
6101202 004 1032900 3210 10 00 00 2
6101203 004 1033000 3240 10 00 00 3
6101204 004 1033000 3260 10 00 00 4
6101205 004 1033100 3270 10 00 00 5
6101206 004 1033100 3280 10 00 00 6
6101207 004 1033200 3290 10 00 00 7
6101208 004 1033300 3300 10 00 00 8
6101300 1

6101301 00 00 00 7

x

EEBEEEEERE = BERERRARERR KRR R R KK
6190000 spryin sngljun
6190101 444010003 620010001 00 00 00 10102
6190201 1 00 00 00
*

L2 2 2 2 * EEREEEBEERERKERE
6200000 prsspryl pipe
6200001 2
6200101 353e-4 2
6200301 22.43 2
6200601 90.0 2
6200701 8.131536 2
6200801 457e-5 00 2
6201001 00 2
6201101 0000 1
6201201 004 1036100 3200 10 00 00 1
6201202 004 1034500 3220 10 00 00 2
A201300 1
6201301 00 00 00 1
REEBREAERREEREEERREEERERREREREEERRERE KRR KRR
6210000  prsspryl snglhjun

6210101 620010000 610000000 1.0e-6 00 0.0 0100
6210200 1 00 00 00

*

+6210000 prsspryl tmdpjun

«6210101 620010000 610000000 0.0

=6210200 1 524 D 610010000
*6210201 0.0 0.0 0.0 0.0

«6210202 1568e6 0.0 0.0 0.0

+5210203 16.03e6 098 00 00

iRk KA N RNk Rk kR ki ki Rk ok sk e i ek Rk sk ek ok
6300000 porvout tmdpvol

6300101 1.0e+1 10000 00 00 00 00 0 00
6300200 004 ’

6500201 0.0 1.01325e+5 300.0 1.0

020 20 o 3 o2 20 00 ok K 30K 20 o2 ok ok ol o o ake ke e e ol e ok o6 o 0 K e ok K e ok it o O O O O 3ok ke KR
6510000 porv valve

6510101 610000000 630000000 3.66e-3 0.0251 0.0 0100
6510201 0 0.0 0.0 00

6510300 trpvlv

6510301 501

k% X% REXBERXEEAIRKEARREEINKERRERERERS
6600000 prsfvout tmdpvol

6600101 1.0e+8 100 00 00 00 00 00 O 00
6600200 004

6600201 0.0 1.01325e+5 300.0 1.0

*
EEERERRERERRRR KRR A BB RSB BERER R KRR KR EERRNE R R
6610000 prsfvalv valve

6610101 610000000 660000000 1.54e-4 0.2052 0.0 0100
6610201 0 0.0 0.0 0.0

6610300 trpviv

6610301 500

EAEERRAMERRRRRRERKRRSKEEE R R A RREREKEAREEARERRRRE AR ESE
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* rhr system
AEEERRERRERERERRBEARKER KKK RERRREEREERERERRKRRRRERRES
7800000 rhrscl tmdpvol

7800101 0. 10. 1000. 0. 0. 0. 0. 0. 00000
7800200 3

7800201 00 1013250 3370

x

7810000 rsulnll tmdpjun

7810101 200010005 780010001 0.006
7810200 1 0

7810201 00 30 00 00

7810202 10000 30 00 00

x

7850000 rhrsol tmdpvol

7850101 0. 10. 1000. O. 0. 0. 0. 0. 00000
7850200 3

7850201 00 1013250 3200

x

7860000 rsolnll tmdpjun

7860101 785010001 244010005 0.006
7860200 1 0

7860201 0.0 30 00 00

7860202 10000 30 00 00

*®

7400000 rhrsc2 tmdpvol

7400101 0. 10. 1000. 0. 0. 0. 0. 0. 000OO
7400200 3

7400201 00 1013250 337.0

*

7410000 rsulnl2 tmdpjun

7410101 400010005 740010001 0.006
7410200 1 0

7410201 0.0 36 0¢ 00

7410202 10000 30 00 00

*®

7450000 rhrso2 tmdpvol

7450101 0. 10. 1000. 0. 0. 0. 0. 0. 00000
7450200 3

7450201 00 1013250 3200

*

7460000 rsolnl2 tmdpjun

7460101 745010001 448010005 0.006
7460200 1 0

7460201 0.0 30 00 00

7460202 10000 30 00 00

BERRSERERRKERSERERERRERERRKA SR RNERERERRRKKRBREAERERER

* containment volume for environmental heat losses
BERRANEE R RERERNEEEEE KRR E R KRR R R TR KRR R R KR A RRRR Rk

9000000
9000101
9000200
*

9030000
9030101
9030200
9030201
*

9040000

envsink snglvol

2000. 100. 00 00 00
004 1.0132%+5  300.15
dummy tmdpvol

0.0 1.0 100 00 00
004

00  1.0132%+5  300.15

dumjun sngljun

00 00 0 10
10

00 00 00 00
10

9040101 900000000 903000000 005 0.0 00 1100
9040201 1 00 00 00
%=

(2 1]
* break point - 5% break area
L2 1333833314 b o o o o o ok o ok
9150000 npcolbrv  valve
9150101 610010001 920010001 1.129-2 0. 0. 00100 1. 1.
9150201 O 0.0 00 0.0
9150300  trpvlv
9150301 500
*
EBEEREREKERL A RERERERRRBRREBERE R R kRkok kR xRk kR Rk Nk Rk
9200000  npcolleg tmdpvol
9200101 1.0e+8 100 00 00 00 00 00 0O 00
9200200 004
9200201 0.0 1.01325e+5 300.15 1.0
*

AEERKEEFRRER KRR EERAE R RRE R R R R KA R KKK KRR X R AR KK

* Reactor Vessel Heat Structures

oo A o 0 030 3 ok o 0 o e o ok o e o e o e o ok e o o e o e ok ol ok A ok ok ok ol ol ok ok kK
* 100-1: vessel wall above nozzles,

* below upper head flange

000 02 2 e o o O o e o oo ol o ol o o e e Ko o e o ok ook ok o ook ke e oK
*

11001000 1 7 2 1 0.320

11001100 0 1

11001101 1 0323

11001102 4 0.476

11001103 1 0.601

11001201 5 1§

11001202 6 5

11001203 9 6

11001301 00 6

11001400 0O

11001401  317.0 7

11001301 100010000 0 10 1 0.823 1
11001601 500010000 0 101 1 0.823 1
11001701 0O 0 0 0 1

1100180t 0. 100 100 000.0 0. 1. 1

11001901 0. 100 100 000 0. 0. 1. 1

*x
ERBEEEREEREKRERRREREXRXEREEREER R KKK AR ERERER R Rk n g
* 104-1; reactor vessel wall below nozzles

et ol 0 o 2t 30200 o 2 e 2 a3k ok b o0 300 ot ool ok o o o o ok o o o o 2 ok ol ok o ke koK ok ke ok o e ok ol ok ok R
E 3

11041000 12 7 2 1 0.320

11041100 0 1

11041101 1 0.323

11041102 4 0.381

11041103 1 0.506

11041201 5 1

11041202 6 5

11041203 9 6

11041301 00 6

11041400 0

11041401 3170 7

11041501 104010000 0 10! 1 0.600
11041502 108010000 0 10 1 0677
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11041503 108020000 0 101 1 087 3
11041504 108030000 10000 101 1 0610 9
11041510 108090000 0 101 1 1.2588 10
11041511 112010000 0 101 1 0445 11
11041512 116010000 0 101 1 04762 12
11041601 900010000 0 10! 1 0.600 1
11041602 900010000 0 101 1 0677 2
11041603 900010000 0 101 1 087 3
11041604 900010000 0 101 1 0610 9
11041610 900010000 0 101 1 1.2588 10
11041611 900010000 0 101 1 0445 11
11041612 900010000 0 101 1 04762 12
11041701 0 0 0 0 12

11041801 0.100 100 00 0.0.0.1. 12
11041901 0. 100 100 00 0.0.0 1. 12

t

HREREBRKKEAREREX SRR R B R R R RRR rrE = »
= 112-1: vessel bottom and flange
ERERBBEBERKERRREEEBEREEBREEREEBRR KRR EREEEREEREKRREREEERRE
=

11121000 1 7 1 1 00

11121100 0 1

11121101 1 0.003

11121102 4 0.724

11121103 1 0.849

11121201 5 1

11121202 6 5

11121203 9 6

11121301 00 6

11121400 0

11121401 3170 7

11121501 112010000 0 10 0 0.686 1
11121601 900010000 0 101 1 0.686 1
11121701 0 0 0 0 1

11121801 0. 100 100 000.0 0 10 1

11121901 0.100 100 000.0.0 10 1

L ]
tl‘ti‘.“tll't*'"‘.‘t‘ttﬁ"t*‘*tth‘t##ﬁ#t#‘ttt*til.
-% 112-2: heater rods, below heated section
AERERRBRRERNREEERAEEEERRERREREX KRR ERGERRERR R R KR F KRR R R
*

11122000 3 4 2 1 0.0

11122100 0 1

11122101 1 0.002

11122102 1 0.00295

11122103 1 0.00375

11122201 3 1

11122202 1 2

11122203 4 3

11122301 00 3

11122400 0

11122401 3170 4

11122501 0 0 0 1 7312 1
11122502 0 0 o0 1 9562 2
11122503 0 0 0 1 14703 3
11122601 112010000 o 10 1 7312 1
11122602 116010000 0 101 1 562 2
11122603 120010000 0 101 1 14703 3
11122701 0 0 0 0 3

11122901

*

0.100 100

00 0.0.0.12. 3

EXRRESE

» 120-1: core barrel, channel

*
11201000
11201100
11201101
11201201
11201301
11201400
11201401
11201501
11201502
11201503
11201504
11201505
11201506
11201507
11201601
11201602
11201603
11201604
11201605
11201606
11201607
11201608
11201609
11201610
11201611
11201612
11201613
11201614
11201615
11201616
11201617
11201618
11201701
11201801
11201901
*

EEXRXEREXBEEERX SN KN &

18 5 2 1

108030000
108030000
108020000
108010000
104010000 -
100010000
100010000
0 0 0 0
0. 100 100
0.100 100

OOOOOOOOOOOOOOCOOOOOOOO%O

101
101
101
101
101
101
101
101
101
101
101
101
101
101
101
101
101
101
101
101
101
101
101
101
101

0.257

1 12588 1
1 0305 13
! 0867 14
1 0677 15
1 0600 15
1 03674 17
1 0897 13
1 12588 1
1 0305 2
1 0305 3
1 0305 4
1 0306 5
1 0305 5
1 0305 7
1 0305 3
1 0305 9
1 0305 19
1 0305 1l
1 0305 12
1 0305 13
1 0867 14
1 0677 3
1 0600 15
1 03674 17
1 0.897 18

18
00 0. 0. 00 10 18
00 0. 0 00 10 18

o e o a0t o ke o K OR 0k o e Ok b

= 124-1: heated section of heater rods in channel

EERREEREEKEEERERER £ L

*

11241000
11241100
11241101
11241102
11241103
11241104
11241201
11241202
11241203
11241204
11241301
11241302
11241303
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12 9 2 1
0 1

2 0.00200
2 0.00260
2 0.00375
2 0.00475
7 2

2 4

1 6

4 8

00 2

10 4

00 8

0900 o e e o ok o o

0.0



11241400 0

11241401 3170 9

11241501 0 0 0 1 162.25 12
11241601 124010000 10000 111 1 162.25 12
11241701 888 0.026284 00 00 1

11241702 888  0.054904 00 00 2

11241703 888  0.080266 00 00 3

11241704 888 0.100800 00 00 4

11241705 888 (0.115238 060 00 5

11241706 888 0.122688 00 00 6

11241707 888 0.122688 00 00 7

11241708 838 0.115238 00 00 8

11241709 888  0.100800 00 00 9

11241710 888  0.080266 00 00 10

11241711 888  0.054904 00 00 11

11241712 888 0.026284 00 00 12

11241900 1

11241901 0. 01525 35075 0.0.0.0.10 36 11 101
11241902 0. 0457532025 0.0.0. 0. 10 3611102
11241903 0. 0.7625 2.8975 0.0.0.0. 1.0 36 11103
11241904 0. 1.0675 25925 0.0.0. 0. 10 3611104
11241905 0. 1372522875 0.0.0.0. 10 36 11 1.05
11241906 0. 1677519825 0.0.0.0. 1.0 36 1.1 1.06
11241907 0. 1982516775 0.0.0.0. 1.0 3611107
11241908 0. 2287513725 0.0.0.0. 1.0 3611108
11241909 0. 25925 1.0675 0.0.0.0. 1.0 3611109
11241910 0. 28975 0.7625 0. 0. 0. 0. 1.036 1.1 1.0 10
11241911 0. 32025 04575 0.0.0.0. 103611 10 11
11241912 0. 35075 0.1525 0. 0. 0. 0. 1.0 36 1.1 1.0 12

-

FT I I 2T I 2838222202 2232333022 2220232328 82322223323
* 124-2: unheated instrument rods
BREEAREEEERAERRER R R AR R AR RA KRR KRR R Rk

L 3

11242000 12 6 2 1 0.0

11242100 0 1

11242101 3 0.00432

11242102 2 0.00612

11242201 1 2

11242202 5 5

11242301 00 5

11242400 O

11242401 3170 6

11242501 © 0 0 1 31.72 12
11242601 124010000 10000 111 1 31.72 12
11242701 O 0 0 0 12

11242500 1

11242001 0. 100 100 0.0.0.0.1.36 11 1. 12
*

AEBRRREEERRRERK R R XX L2 AEERKEER KKK

= 128-1: upper plenum internals

ERRREEEEEARERERKERREREKEERARR AR AR RERRRER R KRR S
=

11281000
11281100
11281101
11281201
11281301
11281400

1 1 0.0

cCova O~

11281401 3170 5
11281501 128010000 0 101 0 0.773 1
11281601 128010000 0 101 0 0.773 1
11281701 0 0 0 0 1
11281801 0.100 1000.000.0.1. 1
11281901 0.100 1000.000.0. 1. 1
E 3

FT L Ak kkRkk
* 132-1; guide tubes
* RERERER BERREEREEEREEEERE R RS SRR kKRR Kk Kk
*
11321000 5 4 2 1 0.04405
11321100 O 1
11321101 3 0.04655
11321201 5 3
11321301 00 3
11321400 ©
11321401 317.0 4
11321501 156020000 0 101 1 2.406 1
11321502 156020000 0 101 1 4800 2
11321503 156010000 0 101 1 2.939 3
11321504 156010000 0 101 1 7.176 4
11321505 156010000 0 101 1 5.800 5
11321601 132010000 0 101 1 5.406 1
11321602 136010000 0 101 1 4.800 2
11321603 140010000 0 101 1 2.939 3
11321604 144010000 0 101 1 7176 4
11321605 148010000 0 101 1 5.800 5
11321701 0 0 0 c 5
11321801 0. 100 100 0.0. 000.1. 5
11321901 0. 100 100 0.0. 000.1. 5
*
e Mo o e ok ot o o e A ok A ol 2kt 3 3k e e vk 3 S 2K K ke 2 O O R O e ok o K Sk ok ok O K K K K R O R ok
* 144-1: upper core support plate
e 2 ok o ke e 0 o ol ok oke ko ot ok ok o e 3¢ e o ok 3 ol ok ol o o o o o o O ko e ke ke e o Kk kLR TR k%
11441000 1 9 1 1 0.0
11441100 O 1
11441101 8 0.304
11441201 5 8
11441301 00 8
11441400 O
11441401 317.0 9
11441501 144010000 0 101 0 0.156 1
11441601 140010000 0 101 0 0.156 1
11441701 0 0 0 0 1
11441801 0.100 1000.000.0. 1. 1
11441901 0.100 1000.000.0.1. 1

*
EXEAREERAFEEIEAKREEREXRAASEREEAARREXRRRE KRR KK RN ERRER

« 148-1; reactor vessel wall above upper plenum flange

20020020 1 A o3 O o ol R o ok e o ok ok

*

11481000 1 7 2 1 0.320
11481100 ¢ 1

11481101 1 0323

11481102 4 0.522

11481103 1 0.647

11481201 5 1
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11481202 6 5

11481203 9 6

11481301 00 6

11481400 O

11481401 3170 ki

11481501 148010000 0 101 1 0404 1
11481601 900010000 0 101 1 0404 1
11481701 O 0 0 0 1

11481801 0. 100 1000.000.0. 1. 1

11481901 0.100 1000.000.0.1. 1

*

*kkk xREES ERSEREEkh kS Ea KRR Rk KRR RERR
* 152-1; reactor vessel upper head
XEXEREXEARERSEEXRRB KRS AR REEKKEEERERR KR RRKEREEERC N R K
*

11521000 1 7 3 1 0.320

11521100 0 1

11521101 1 0324

11521102 4 0354

11521103 1 0479

11521201 5 1

11521202 6 5

11521203 9 6

11521301 00 6

11521400 0

11521401 3170 7

11521501 152010000 0 101 1 05 1
11521601 900010000 0 10 1 05 1
11521701 O 0 0 0 1

11521801 0.100 1000.000.0.1. 1

11521901 0. 100 1000.000.0.1. 1

L]
EERKEERERREAXREERRERRRERER TR U KRR AR AR B R RN R G
» ht str no. 212-1 Loop Heat Structures
EREXBERCAREXEREARERERR KRR BAEEERRERRRREXKKEEBRREERRAS KK
-

12121000 2 6 3 1 0.377 0
12121100 0 1

12121101 1 0.380

12121102 2 0.430

12121103 2 0.555

12121201 5 1

12121202 6 3

12121203 9 5

12121301 0.0 5

12121400 0

12121401 3170 6

12121501 212010000 0 101 1 0.1872 1
12121502 228010000 0 101 1 0.1872 2
12121601 900010000 0 101 1 0.1872 2
12121701 0 0 0 0 2
12121801 0. 100 1000. 0. 0. 0 1 2
12121901 0 100 1000 0 0 0. 1 2
*
AREBSEREXEAPEREE AR LR A KR SR EEEEERRRE R RREXRRXRR KK RE R Rk
. ht str no. 212-2  blsg inlet/outlet pinm walls
REERNREER RSN REEERER AR REEE R RK KR BEER B RS kRN AR e R Nk &
12122000 4 6 2 1 0.365 0
12122100 0 1

12122101 1 0.368
12122102 2 0434
12122103 2 0.559
12122201 5 1
12122202 6 3
12122203 9 5

12122301 0.0 5

12122400 0

12122401 3170 6

12122501 212010000 O 101 1
12122502 228010000 0 101 1
12122503 216010000 0 101 1
12122504 224010000 0 101 1
12122601 900010000 0 101 1
12122602 900010000 € 101 1
12122701 0 0 0
12122801 0. 100 100 0 0.
12122901 0. 100 100 0 0.

REKEEUREAREEERRERERKEBERRARER KRR RRE AR KRR KRR SRR R

* ht str no. 220-2 blsg inlet/outlet tube sheet

REEEREAAKEEERREER R KRR IR RN E R R RN R Rk ek R

*

12202000 2 4 2 1 0.0058 0
12202100 O 1

12202101 3 0.0163

12202201 5 3

12202301 0.0 3

12202400 O

12202401 3170 4

12202301 220010000 O 101 43.40 I
12202502 220080000 O 101 H90 2
12202601 0 0 0 45430 2
12202701 0 0 0 0 2
12202801 0. 100 100 0.0 0 0. 1 2
. .

3K A0 e ok e O W e 3 e e e ok e o 3K o 3 ok o ok o oK 3R ok ok K O o i i K ¢ R KO
* ht str no. 220-1 sg in the loop without pressurizer

e o ook o ke a0 30 o0 0 0 ok o e o ol oo ok ok o o e o O ok e o ok ok ok ok ok kR ek ok ok R OR S ke ok

*

12201000 12 8 2
12201100 © 1

12201101 7 0.0127
12201201 5 7

12201301 0.0 7

12201400 0O

12201401 3170 8
12201301 220010000 10000
12201502 220050000 10000
12201503 220070000 0
12201504 220080000 10000
12201305 220100000 10000
12201506 220120000 0
12201601 304010000 0
12201602 304020000 0
12201603 304030000 0
12201604 304040000 0
12201605 304030000 -10000
12201606 304010000 0
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101
101
101
101
101
101
110
110
110
110
110
110

0.00380

83.76
180.86
36172

361.72

6172

STowaaS—wuoa

Py



12201701 0O 0 0 0 12

12201801 0. 100 100 00 0. 00 O 1. 12
12201900 1

12201801 0. 100100 000. 00 0.1.1021110 12
L

AERXRERK ®

* ht str no. 300-1 blsg external dc pipe to environ

13001000 5 5 2 1 00486 O
13001100 © 1

13001101 2 0.0572

13001102 2 0.1572

13001201 5 2

13001202 9 4

13001301 00 4

13001401 3170 5

13001501 300010000 © 10 1 20016 1
13001502 300020000 0 0 1 83920 2
13001503 300030000 10000 .101 1 102616 4
13001504 300050000 O 101 1 102380 5
13001601 900010000 O 101 1 90016 1
13001602 900010000 © 101 1 83920 2
13001603 900010000 0O 101 1 102616 4
13001604 900010000 © 101 1 102380 5
13001701 0 0 0 0 5
13001801 0. 100 100 ©0 0 0 O I 5
13001901 0. 100 100 0 0 0 0 1 5
%

BEEFERERRKEXRAKBERERKEERLXARKKKERR RN KRR Rk kkRk i kk R xnk

» ht str no. 300-2 blsg upper dc to separator
(21223 2222232322222 2222222232323 02222 Y 2]

13002000 2 2 2 ] 02514 0
13002100 0 1

13002101 1 0.2554

13002201 S 1

13002301 00 1

13002400 ©

13002401 3170 2

13002501 304050000 0 101 1 06461 1
13002502 308010000 O 101 1 2120 2
13002601 300010000 O 101 1 06461 1
13002602 308010000 0O 101 1 2120 2
13002701 0 0 0 0 2
13002801 0. 100 100 0 0.0 0 1. 2
13002901 0 100 100 0 0 0 O L1
13002902 0 100 100 0 0 0 O 1. 2

*
EEEERREERSRRREERERRXEERKERKRREARRERREERRKRESERBRK KRS

* ht str no. 300-3 blsg upper sg shell to environ

EEERRREEERRREEERKERAXEREEXRXRERABBERKKBREERERRRRER R QKK

13003000 4 6 2 1 04375 O
13003100 0 1

13003101 1 0.4405

13003102 2 0478

13003103 2 06035

13003201 5 1

13003202 6 3

13003203 9 5

13003301 0.0 5

13003400 0

13003401 3170 6

13003501 300010000 0O 101 1 06461 1
13003502 304050000 0 101 1 10104 2
13003503 312010000 O 101 1 2120 3
13003504 316010000 © 101 1 34278 4
13003601 900010000 O 101 1 06461 1
13003602 900010000 0 101 1 10104 2
13003603 900010000 O 101 1 2120 3
13003604 900010000 O 101 1 34278 4
13003701 0 0 0 0 4
13003801 0 100 100 0 0 O O0 1.1
13003802 0. 100 100 o0 O O 0 1 2
13003803 0. 100 100 o0 0 0 0 1 3
13003804 00 100 100 0 0 O 0 1 4
13003901 00 100 100 0 0 0 0 1 4

e sk o a0 2o R o ol e 0o ok o o e ok sk e o ke o e ok ok sk ol 3k ok o8 e 2B o e ke ok o e ol oK o Dk e ok

* ht str no. 300-4 bisg lower sg dc to boiler

0020 3 o2k 2 2 3K ok o o ok o 0 2 0 e o ke ol R Ao o ke 3 e ok ok ok o o ok ke ok o ok ok 2k ok ke

13004000 1 2 2 1 0.345 0
13004100 O 1

13004101 1 0351

13004201 5 1

13004301 00 1

13004400 O

13004401  317.0 2

13004501 304010000 O 101 1 1.0637 1
13004601 300050000 O 101 1 1.0637 1
13004701 0 0 c 0 1
13004801 0 100 100 0 0 0 0 1. 1
13004901 0. 100 100 0 0 0 0 1. 1

*
200 e o o o ok o o o R o o e R o e ol i e 3k o K ko o o e o 3k 2 2k ok ok ke ek ak ae vk gk ok

. ht str no. 300-5 blsg lower sg dc wall to environ

BREEKRSREARERRRXKEKERERRRBRKUARKKRENREER KRR R KRR KR KR &

13005000 1 6 2 1 0.370 0
13005100 0 1

13005101 1 0.373

13005102 2 0.405

13005103 2 0.530

13005201 5 1

13005202 6 3

13005203 9 5

13005301 0.0 5

13005400 0

13005401 3170 6

13005501 300050000 ©O 101 1 12637 1
13005601 900010000 0O 101 1 12637 1
13005701 0 0 0 o 1
13005801 00 100 100 o0 0 O 0 1 1
13005901 0. 100 100 0 0 0 0 11
*

EEREREAKRKEEABEEREEEERNE R KX EEEXBERRRRERRR KRR KRR REE R

. ht str no. 304-1 blsg boiler wall to environ

BEERARRRRRARKEE KRR AEE AR KKK KRR RS kKW Ao e ok ek oo

13041000 5 6 2 1 037 0
13041100 0 1
13041101 1 0.350
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13041102 2 0.380

13041103 2 0505

13041201 5 1

13041202 6 3

13041203 9 5

13041301 00 5

13041400 )

13041401 3170 6

13041501 304010000 O 101 1 12827 1
13041502 304020000 10000 101 1 25654 3
13041503 304040000 O 101 1 2008 4
13041504 304050000 0 101 1 03658 5
13041601 900010000 O 101 1 12827 1
13041602 900010000 © 101 1 25654 3
13041603 900010000 © 101 1 2008 4
13041604 900010000 O 101 1 03658 5
13041701 0 0 0 0 5
13041801 0. 100 100 0 0 0 0 14
13041802 00 100 160 © 0 0 0 L5
13041901 0. 100 100 0 00 0 L5
*

EEEREESREEERKREREKEREERKERRERERERASECRRER KRR RS kK

* ht str no. 312-1  blsg separator to sep bypass

0o o e ol o o 00 30 o a0 3o o a0 e ol e e ol e 0 a0 ok o ok o 2l 206 o0 30 e 3 ol o e e O e o ok o

13121000 1 2 2 1 02082 ¢
13121100 0 1

13121101 1 0.3012

13121201 5 1

13121301 0.0 1

13121400 0

13121401 3170 2

13121501 308010000 O 101 1 1.7836 1
13121601 312010000 © 101 1 1.7886 1
13121701 0 0 0 0 1
13121801 0. 0o 100 0 0 0 0 L 1
13121901 0. 100 100 0 0 0 0 1. 1

*
EEXEBEXRERB NG REXXBRREXI SRS R BN G RRRERR KRR SRR ARERRER R K

= ht str no. 316-1 Dblsg hemisph top to environ

x%x e BEERE R R MR REREEERER RS K
13161000 1 6 3 1 0.447 0
13161100 0 1

13161101 1 0451

13161102 2 0473

13161103 2 0.598

13161201 5 1

13161202 6 3

13161203 9 5

13161301 00 5

13161400 0

13161401 317.0 6

13161501 316010000 0 101 1 0391 1
13161601 900010000 O 101 1 0381 1
13161701 0 0 0 0 1
13161801 0. 100 100 0 0 0 0 11
13161501 0. 00 100 0 0 0 0 1.1
L ]

EERRXEEREEREEEEEERRBERFABERR AR AR U KR KR RREE KRR KRR KK KX

. primary loop piping heat structures

FEERESEELERERAREEIREASEREERRSE XK LR R RRRERKRRREREK K EE

14001000 6 5 2 1 01035 O
14001100 0 1

14001101 2 0.1981

14001102 2 03231

14001201 5 2

14001202 9 4

14001301 00 4

14001400 0

14001401 3170 5

14001501 400010000 O 101 1 13246 1
14001502 408010000 0 101 1 05968 2
14001503 408020000 0 101 1 05278 3
14001504 200010000 O 101 1 13246 4
14001505 208010000 O 101 1 0598 5
14001506 208020000 O 101 1 05278 6
14001601 900010000 O 101 1 13246 1
14001602 900010000 0O 101 1 0598 2
14001603 900010000 © 101 1 05278 3
14001604 900010000 O 101 H 1.3246 4
14001605 900010000 0 101 1 0598 5
14001606 900010000 © 101 i 05278 6
14001701 0 0 0 0 6
14001801 0. 100 100 0 0. 0. 0 1 6
14001901 0 100 100 0 O0 0 0 1 6
L]

AEEERREREREER R KR SRR kR A R ek o o kR e e o RN R kR
* ht str no. 400-2 il + bl col heat struct
KERBERBE R R R R KRR R R R AR KRB Rk okok ke ke A kol e ok K e R ke ek 0 o
14002000 18 5 2 1 00841 0
14002100 0 1

14002101 2 0.1219

14002102 2 0.2469

14002201 5 2

14002202 9 4

14002301 0.0 4

14002400 0

14002401 317.0 5

14002501 432010000 0 101 1 0516 1
14002502 432020000 10000 101 1 1.2422 4
14002503 432050000 O 101 1 11919 5
14002504 436010000 0 101 1 1.1919 6
14002505 436020000 10000 101 1 11222 9
14002506 232010000 O 101 1 0516 10
14002507 232020000 10000 101 1 1.2422 13
14002508 232050000 O 101 1 1.1919 14
14002509 236010000 O 101 1 1.1918 15
14002510 236020000 10000 101 1 1.1222 18
14002601 900010000 O 101 1 0516 1
14002602 900010000 0 101 1 12422 4
14002603 900010000 O 101 1 1.1919 6
14002604 900010000 0 101 1 11222 9
14002605 900010000 O 101 1 0516 10
14002606 900010000 O 101 1 1.2422 13
14002607 900010000 0 101 1 1.1919 15
14002608 900010000 O 101 1 1.1222 18
14002701 0 0 0 0 18
14002801 0. 10.0 100 0. 0. 0. 0. 1. 18
14002901 0. 100 100 0 0 0 O 1 18
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SRR ERBERE R

wkkhRkER

»  ht str no. 400-3 il + bl cl heat struct

RERERERkRREkkkRskER

14003000
14003100
14003101
14003102
14003201
14003202
14003301
14003400
14003401
14003501

7 5 2 1 01035 0
0 1
2 0.1937
2 0.3187
5 2
9 4
0.0 4
0
3170 5
444010000 0 101 1 10562 1
448010000 O 101 1 1.1067 2
452010000 0O 101 1 13125 3
244010000 © 101 1 0647 4
248010000 O 101 1 0878 5
252010000 10000 101 1 09752 7
900010000 0 101 1 10562 1
800010000 © 101 1 11067 2
900010000 0 101 1 13125 3
900010000 © 101 1 0647 4
900010000 © 101 1 0818 5
900010000 © 101 1 0972 7
0 0 0 o 7
00 100 100 O 0 0 0 1 7
0 100 100 0 0 0 0 1L 7

BREEXEEEEEERE BN REEBRERERRCR B KRR AN KR ERREREBRRRKAE KRR K

« ht str no. 412-1

ilsg inlet/outlet plnm hemisph

REEEKEEABERKERKEER R RRRERR AR R R Rk R KRR ARk RN Bk kR &

14121000
14121100
14121101
14121102
14121103
14121201
14121202
14121203
14121301
14121400
14121401
14121501
14121502
14121601
14121701
14121801
14121901
L4

2 6

0

COVRALNIN~O

3170
412010000
428010000
500010000

0

0.

0.

0
0
0

100
100

3

1
1
0.380
0430
0.555

D —

D

101
101
101

0

100 O
100 O

0.377

1
1
1
0
0.
0.

0.
0.

0

0.1872 1
0.1872 2
0.1872 2
0
0. 1

2
2
0. 1 2

BUBRERERERERERNBERABEERE AR EESRNEARRRRAEREERERERRE R RN R

. ht str no. 412-2

14122000
14122100
14122101
14122102
14122103
14122201

4 6

AN — O

ilsg inlet'outlet plnm walls
EAEBERAREEEARAENERERBERER R A RXRSI SR AR R R B AKX ERE TR R KRS

2

1
1
0.368
0.434
0539
1

0.365

0

14122202 6 3

14122203 9 5

14122301 0.0 5

14122400 0

14122401 3170 6

14122501 412010000 O 101 1 04237 1
14122502 428010000 O 101 1 04237 2
14122503 416010000 0 101 1 1.1035 3
14122504 424010000 O 101 1 1.1035 4
14122601 900010000 O 101 1 04237 2
14122602 900010000 O 101 1 1.1035 4
14122701 0 0 0 0 4
14122801 0. 100 100 0 0 0 0 1 4
14122901 0 100 100 0 0 O 0 1 4
e 20 o 28 o i 102 o o o e ok o0 k36 o ok ot e 38 1 ke ol a0 ke o ol o ke a0 o ol ok ot O o o ok R
* ht str no. 420-1 intact loop sg tubes

WEREEREER RN KR ERE PR G RR R Rk NN A RN o ol i oK e
*

14201000 12 8 2 1 0.00980

14201100 0 1

14201101 7 0.0127

14201201 5 7

14201301 00 7

14201400 O

14201401 3170 8

14201501 420010000 10000 101 1 89.76 4
14201302 420050000 10000 101 1 180.86 6
14201503 420070000 0 101 1 36172 7
14201304 420080000 10000 101 1 30636 9
14201505 420100000 10000 101 1 361.72 11
142015306 420120000 0 101 1 35904 12
14201601 504010000 0 110 1 8376 4
14201602 504020000 0 110 1 18086 6
14201603 504030000 0 110 1 361.72 7
14201604 504040000 0 110 1 306.36 9
14201605 504030000 -10000 110 1 361.72 11
14201606 504010000 0 110 1 359.04 12
14201701 0 0 0 0 12

14201801 0. 100 100 00 0.00 0. 1. 12
14201900 1

14201901 0. 100 100 00 0.00 0.1.102 111012

*

ERAREERERE KA EBEERNEARANEREEEREKEE RN REREEN R R G xR ROk S A&

* ht str no. 420-2 ilsg inlet/outlet tube sheet

ERRRREEEEERRARREE BB KRR RSB ERRE RS KR KRB RNk k& ok

14202000
14202100
14202101
14202201
14202301
14202400
14202401
14202501
14202502
14202601
14202701
14202801

2 4 2 1 00038 0O

0 1

3 0.0163

5 3

00 3

0

3170 4

420010000 © 101 1 4540 1

420080000 © 101 1 4540 2

0 0 0 1 4540 2
0 0 0 0o 2
0. 100 100 0 0 0 0 1. 2

AXREEXREREXABRRRESRXEBEESBRARRRCKREERRRKEKESRSREREXE
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= ht str no. 500-1

SRR RRER

ilsg external dc pipe to environ

EERARFRRERXRREEERKE

15001000 5 5 2 1 0048 O
15001100 0 1

15001101 2 0.0572

15001102 2 0.1572

15001201 5 2

15001202 9 4

15001301 0.0 4

15001401 3170 5

15001501 500010000 0 101 1 90016 1
15001502 500020000 O 101 1 83920 2
15001503 500030000 10000 101 1 10.2616 4
15001504 500050000 0 101 1 102380 5
15001601 900010000 O 101 1 9.0016 1
15001602 900010000 O 101 1 83920 2
15001603 900010000 0 101 1 10.2616 4
15001604 900010000 O 101 1 102380 5
15001701 0 Q 0 0 5
15001801 0. 100 100 0 0 0 0 1 5
15001901 0. 100 100 0. 0 0 0 1. 5
*®
KAREEABEEEERREER XA SSRXTRNKEBKEDSRERER R AR EERRKE R RN KK KK
* ht str no. 500-2 ilsg upper dc to separator

- SEREKER L 2 1] BEREERRE KKK BN RK
15002000 2 2 2 1 0514 0
15002100 0 1

13002101 1 02534

15002201 3 1

15002301 0.0 1

15002400 0

15002401 3170 2

15002501 504030000 © 101 1 06461 1
15002502 508010000 O 101 1 2120 2
15002601 500010000 O 101 1 06461 1
15002602 508010000 O 101 1 2120 2
15002701 0 0 0 0 2
15002801 0. 100 100 0 0 00 1 2
15002901 0. 100 100 0 0 00 1. 1
15002902 0 100 100 0 0 00 1 2

EEEEREHER

* ht str no. 500-3

ke ok ok e ek ok e ek ek kK

ilsg upper sg shell to environ

15003000 4 6 2 1 04375 O
15003100 0 1

15003101 1 0.4405

15003102 2 0.4785

15003103 2 0.6035

15003201 5 1

15003202 6 3

15003203 9 5

15003301 00 5

15003400 0

15003401 3170 6

15003501 500010000 O 101 1 06461 1
15003502 504050000 0O 101 1 1.0104 2
15003503 512010000 0 101 1 2120 3
15003504 516010000 0O 101 1 34278 4

15003601 900010000 O 101 1 06461 1
15003602 900010000 O 101 1 10104 2
15003603 900010000 O 101 1 2120 3
15003604 900010000 0O 101 1 34278 4
15003701 0 0 0 0 4

15003801 0. 100 100 O 0 0 0. 1 1
15003802 0. 100 100 0 0 G 0 L 2
15003803 0. 100 100 O 0 0 0 1. 3
15003804 0. 100 100 0 0.0 0 1 4
15003901 0 100 100 0 0.0 0 1. 4
RERE kR EEEREE Rk

» ht str no. 500-4 ilsg lower sg dc to boiler

S e o o A0 0 o 00 O 2 o o o oo o ok oK o e o o ok o e ok o O ok K e ek

15004000 1 2 2 1 0.345 0
15004100 0 1

15004101 1 0.351

15004201 5 1

15004301 0.0 1

15004400 0

15004401 3170 2

13004501 504010000 0 101 1 1.0637 1
15004601 500050000 O 101 1 1.0637 1
15004701 0 0 0 0o 1
15004801 0. 100 100 0 0 0 0 11
15004901 0 100 100 0 0 0 0 11
*

EERRRRE 5 ok ok ok o5 20 3 o0 0 oo e e e b gk ok 3ok o e 2 K e e o

« ht str no. 500-5 ilsg lower sg dc wall to environ
AKEARBRKREERASNEREE L R AR AR R KRR MR ERR Rk kR e se kKRR
15005000 1 6 2 1 0.370 0
13005100 1

15005101 0373

15005102 0.405

15006103 0330

15005201 1

15005202
15005203
15005301
15005400
15005401
15006501 5 1
15005601 900010000 O 101 1.
15005701 0 0 0 0 1
15005801 0. 100 100 0 0 0 0 1L
150065901 0. 100 100 0 0 0 0

E 3

cowoHMNN—C
o

3
5
5
6

w
w
Q
o

0 0 101

—

ERREREXERSERREEEREEEEERRKKEB SRR R AR KK R R KRR R kRN E
* ht str no. 504-1 ilsg boiler wall to environ
ARARSEEREABBMEEEBRMAEXSARRERASARRRERRERE AR R R R R Ewk®
15041000 5 6 2 1 0.347 0
15041100 1

15041101 0.330

15041102 0.380

15041103 0505

15041201 1

15041202
15041203
15041301

CODNNN=O

3
5
5
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15041400 0

15041401 317.0 6

15041501 504010000 O 101 1 12827 1
15041502 504020000 10000 101 1 25654 3
15041503 504040000 0 101 1 2088 4
15041504 504050000 0O 101 1 0368 5
15041601 900010000 0 101 1 12827 1
15041602 900010000 © 101 1 25654 3
15041603 900010000 O 101 1 208 4
15041604 S00010000 © 101 1 0368 5
15041701 0 0 0 0 5
15041801 0. 100 100 0 0 0 0 1L 4
15041802 0 100 100 0 0 0 0 1L 5
15041901 0 100 100 00 0 0 1 5

x
BABRRER KRR ECER KRR RERBRERE R RSk E R KRR R

*= ht str no. 512-1 ilsg separator to sep bypass

REEREEERREAR SRR ERRERE AR R AR EE R KRR R kAN E AR R EERER

15121000 1 2 2 1 02082 O
15121100 0 1

15121101 1 0.3012

15121201 5 1

15121301 0.0 1

15121400 0

15121401 317.0 2

15121501 508010000 O 101 1 1.7886 1
15121601 512010000 O 101 1 1.7886 1
15121701 0 0 0 0 1
15121801 0 100 100 0 00 01 1
15121901 0 100 100 0 0 0 01 1

»
A e R B oo e ool o o o ok o K O K e ek o ok ek ok ok e ok o e o ROk ok

* ht str no. 516-1 ilsg hemisph top to environ
ERERBREEEERRKEEXAREEUERESNEESEERKEKER KRR XA R R KR KK R KK

15161000 1 6 3 1 0.447 0
15161100 0 1

15161101 1 0.451

15161102 2 0473

15161103 2 0.598

15161201 5 1

15161202 6 3

15161203 9 5

15161301 0.0 5

15161400 0

15161401 317.0 6

15161501 516010000 © 101 1 0391 1
15161601 900010000 © 101 1 0391 1
15161701 0 0 0 0 1
15161801 00 100 1100 O 0 0 0 11
15161901 00 100 100 0 00 0 11

-
BEREENERERERKKEASEEARERKEKEERXBEEKELRRE KRR ERE KT KRR R KK

* ht str no. 610-1 prizer wall heat struct

SERKEERREERRAEERSKAE R e e
16101000 7 6 2 1 0.300 0
16101100 0 1

16101101 1 0.303

16101102 2 0.360

16101103 2 0.485

16101201 5 1

16101202 6 3

16101203 9 5

16101301 00 5

16101400 0

16101401 3170 6

16101501 610020000 10000 101 1 0475 2
16101502 610040000 © 101 1 0600 3
16101503 610050000 10000 101 1 0682 5
16101504 610070000 10000 101 1 03375 7
16101601 900010000 O 101 1 0475 2
16101602 900010000 © 101 1 0600 3
16101603 900010000 0 101 1 0682 5
16101604 900010000 © 101 1 05375 7
16101701 0 0 0 0o 7
16101801 0 100 100 0 0 0 0 1 5
16101802 0 100 100 0 0 O0 0 1 7
16101901 0. 100 100 0 0 0 0 1.7
*

* * A E L] (233212 212222 2223 122322 d

* ht str no. 610-2 prizer top (hemisph) heat struct

REXXEREXRKKEAREXREREXRBEERRXEBREXXRREXRARERERRKERE WX KK

16102000 1 6 3 1 0.323 0
16102100 0 1

16102101 1 0.326

16102102 2 0.383

16102103 2 0508

16102201 5 1

16102202 6 3

16102203 9 5

16102301 0.0 5

16102400 0

16102401 317.0 5

16102402 3170

16102501 610010000 O 101 1 031 1
16102601  S00010000 O 101 1 0311 1
16102701 0 0 0 0o 1
16102801 0. 100 100 0 0 0 01 1
16102901 0. 100 100 0 0 0 01 1

x
402 o0 2 200K oo e o o 2 o9k oA 0 o o oI o o A ok o o o O e o e o

*« ht str no. 610-3 prizer bot (flange) heat struct

xRR EREEREK 10020 o o 0 e o o e e K

ERAKEREE

16103000 1 6 1 1 0.0 0
16103100 0 1

16103101 1 0.003

16103102 2 08374

16103103 2 0.9624

16103201 5 1

16103202 6 3

16103203 9 5

16103301 0.0 5

16103400 0

16103401 3170 6

16103501 610080000 O 101 1 02731 1
16103601 900010000 O 101 1 02731 1
16103701 0 0 0 0o 1
16103801 0. 100 100 0 0 0 0 1t 1
16103901 0. 100 100 O 0 0 0 L 1
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SReRk L 1 * EXREXEEEER
* Thermal Properties
E ]
20100100  tbl/fctn 1 1 = mgo
20100200  tbl/fetn 1 1 = picr
20100300  tbl/fetn 1 1 = copper
20100400  tbl/fctn 1 1 = inconel
20100500  tbi/fctn 1 1 = stainless steel
20100500 c-steel * carbon steel
20100700 tbl/fctn 1 1 = al203
20100900 tbl/fctn 1 1 * rockwool insulation
*
EL L] P2 12 3 wkE EERREEREERR T KK
* thermal conductivity

AEREEEEBIRERSERREERERBCEREE SRR RN N R ER R R R R R Tk n xRNk kK
* mgo
E ]

2010010t

* nicr heater

&

20100201 283.15 8.78 573.15 11.3 773.15 13.81 1073.15 18.83
20100202 1273.15 22.18 147315 2552 100000 2552
-

2932 0814 12732 1.047

* copper

-

20100301 3000 3830

20100302  373.15 379. 47315 374. 57315 369.
20100303  673.15 363. 87315 353.

L ]

* inconel 600

20100401 2000 130 3230 149
20100402 373.15 15.8 573.15 189 873.15 23.8 1173.15 293

*
* stainless steel

-
20100501 273.15 1298 1199.82 251 100000 251
-

* aluminum oxide

E ]

20100701 3000 280 '

20100702 373.15 25.122 473.15 20.935 573.15 16.748 773.15
12.561

20100703 1073.15 8374 1473.15 8.374

®
* rockwool insulation

*

20100901 2730 01192

20100902  311.15 0.1192 422.15 0.1681 533.15 0.2166
20100903  811.15 0.3448

L ]

RS SEEEER L 1] EESERRNBERRERE
. volumetric heat capacity

SEEREERREX =k SER% kkE RXEREEkRE
L ] mgo

*
20100151 20315 2886 37315 304e6 47315 3.15¢6

20100152 57315 3.20e6 673.15 32566 773.15 3.29¢6
20100153  873.15 3.34e6 973.15 3.44e6 1073.15 353e6
20100154 1173.15 3.63e6

®

* nicr heater
*

20100251
20100252
20100253
20100254

x

* copper

3000 3.00e+6

373.15 3.23e+6 573.15 3.62e+6 773.15 4.10e+6
1073.15 4.61e+6 1173.15 4.73e+6 1273.15 4.95e+6
1473.15 529%+6 10000.0 5.29e+6

*

20100351 3.43e6
*

* inconel 600

20100451 3000 350e6 3230 3.76e6
20100452  373.15 3.94e+6 573.15 4.18e+6 87315 4.71e+6
20100453 117315 5.17e+6

* stainless steel

20100551 273.15 383e+6 3665 3.83e+6 47759 4.1%+6
20100552 58859 4.336e+6 699.82 4.504e+6 810.93 4.63%+6
20100553 922.04 4.773e+6 1144.26 5.076e+6 1366.5 5.376e+6
20100554 147759 5546e+6 100000 5.546e+6

« aluminum oxide
*

20100731 3000  3.00e6

20100752  373.15 3.015e+6 473.15 3.482e+6 573.15 3.7%e-4
20100753 673.15 3.946e+6 773.15 4.093e+6 873.15 4.23%-¢
20100754 973.15 4.384e+6 1073.16 4.373e+6 1173.16 452%-¢
20100755 1373.16 4529e+6 1473.16 4.685e+6

*
* rockwool

x
20100951 1.36e+5
*

RRRREXEERERERKEXXRASE LK X ERSEEREERRKERNRERRER R R KK X RES
* core power
EEERRSEERREEEEERARKRERKRKXEEEEREERRKERKRERKESRE R AR KR
*x

20288800 power 501
20288801 -10  0.430e+6
20288802 00  0.430e+6

*
AKKERSEREEARERESERBRERKERESERREERRERRRRRARRERERRRKB kX

* Control Systems

AEKREBRIREREE R KRR SR K xERE ERXRBREERRRA
* calculate core collapsed liquid level

REkEER K REEW
x
20512400 “core Ivi" sum 1.0 366 1
20512401 0.0 0.305 voidf 124010000
20512402 0.305 voidf 124020000
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20512403 0.305 voidf 124030000
20512404 0.305 voidf 124040000
206512405 0305 voidf 124050000
20512406 0.305 voidf 124060000
20512407 0.305 voidf 124070000
20512408 0.305 voidf 124080000
20512409 0.305 voidf 124090000
20512410 0.305 voidf 124100000
20512411 0.306 voidf 124110000
20512412 0.305 voidf 124120000
- BAKEREXRERRSEEE e X LA L2 2 *

= calculate core collapsed liquid level ---vessel---

KkkEkk®kk kR wEER *
®

20512500 “core Ivl” sum 1.0 58027 1
20512501 0.0 0.305 voidf 124010000
20512502 0.305 voidf 124020000
20512503 0.305 voidf 124030000
20512504 0.305 voidf 124040000
20512505 0.305 voidf 124050000
20512506 0.305 voidf 124060000
20512507 0.305 voidf 124070000
20512508 0.305 voidf 124080000
20512509 0.305 voidf 124090000
20512510 0.305 voidf 124100000
20512511 0.305 voidf 124110000
20512512 0.305 voidf 124120000
20512513 0.867 voidf 128010000
20512514 0.6757 voidf 132010000
20512515 0.6 voidf 136010000
EERERBEKKEERRBEREKKERREERREERREARERERAREERERERERKERRRE
= calculate pressurizer collapsed liquid level

REERERER N R RS ER R EEE IR LR N B AR R RS R RE®
E 3

20512600 "pzr Ivl” sum 1.0 0.0 1
20512601 0.0 0.201 voidf 610010000
20512602 0.470 voidf 610020000
20512603 0.470 voidf 610030000
20512604 0.60 voidf 610040000
20512605 0.682 voidf 610050000
20512606 0.682 voidf 610060000
20512607 05375 voidf 610070000
20512608 0.5375 voidf 610080000
L

20575100 “dpdoup” sum 1.0 0.0 1
20575101 0.0 1.0 p 136010000
20575102 -10 p 104010000

t 3

20575300 “dpe080” sum 1.0 266000. 1
20575301 0.0 1.0 p 436010000
20575302 -1.0 p 436040000

-

20575700 “dpe220” sum 1.0 266000. 1
20575701 0.0 1.0 p 236010000
20575702 -1.0 p 236040000

®

20575400 "updp” sum 1.0 0.0 1
20575401 0.0 1.0 p 124010000
20575402 -1.0 p 136010000

20575500 “ildown” sum 10 0.0 1
20575501 0.0 -1.0 p 432010000
20575502 1.0 p 432050000
*

20575600 "bldown” sum 10 0.0 1
20575601 0.0 -10 p 232010000
20575602 1.0 p 232050000
L ]

20576000 "dpe290” sum 1.0 1200. 1
20576001 0.0 10 p 120010000
20576002 -1.0 p 124010000
*

20576100 "dpe300” sum 10 32000. 1
20576101 0.0 1.0 p 124010000
20576102 -1.0 p 128010000
*

20576300 “dpe320” sum 1.0 13000. 1
20576301 0.0 1.0 p 128010000
20576302 -10 p 140010000

=
BREBERKERAREKEXEEREAKRERERRKEBPEE R KKK ERERKR R AR R R R E

* calculate wide range sg liquid levels

LRSI YRS E 32 ESS LA 2R 2222222 222 23 2213223222222 sty

-
20531200 "blsglwde”

sum 10 8.9221049 1
20531201 00 25464 wvoidf 304010000
20531202 25654 voidf 304020000
20331203 25654 voidf 304030000
20531204 20980 wvoidf 304040000
20531205 20223 wvoidf 304050000
20531206 2.1200 wvoidf 308010000
20531207 37778  voidf 316010000
-
20551200 “ilsglwde” sum 10 8.8904978 1
20351201 00 25464 voidf 504010000
20551202 25654 voidf 504020000
20551203 25654 voidf 504030000
20551204 20980 wvoidf 504040000
20551205 20223 voidf 5040350000
20551206 2.1200 voidf 508010000
20551207 37778 voidf 516010000
L
EEN L ] L 2 2 2 ] BERERREEERE SRR KR TR kR ER

* calculate the noncondensable mass in primary

s system-broken loop
kXS

EERERARSEKREEREEREERRRS

20561100  “v-200" mult 1.0 0.1 1
20561101 tmassv 200010000

20561102 quals 200010000

20561103  quala 200010000

*

20561200 "v-206" mult 1.0 0.1 1
20561201 tmassv 206010000

20961202  quals 206010000

20561203  quala 206010000

]

20561300 "v-208-1" mult 10 0.1 1
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20561301
20561302

20561400

20561403

20563100
20563101
20563102

tmassv
quals
quala
"v-208-2"
tmassv
quals
quala

“hl-b-nc”
0.0

"v-212"
tmassv
quals
quala

"y-216"
tmassv
quals
quala

"v-220-1"
tmassv
quals
quala

"v-220-2"
trmassv
quals
quala

“v-220-3"
tmassv
quals
quala

“v-220-4"
tmassv
quals
quala

"v-220-5"
tmassv
quals
quala

"v-220-6"
tmassv
quals
quala

"v-220-7"
tmassv
quals
quala

"v-220-8"
tmassv
quals
quala

"v-220-9"
tmassv
quals

208010000
208010000
208010000
mult 10
208020000
208020000
208020000

sum 1.0
cntrlvar

10 cntrlvar
1.0 cntrlvar
1.0 cntrlvar

mult 1.0
212010000
212010000
212010000

mult 10
216010000
216010000
216010000

mult 1.0
220010000
220010000
220010000
muit 1.0
220020000
220020000
220020000
mult 10
220030000

0.1

0.1
611
612
613
614

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1
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quala 220090000
"y-220-10" mult 1.0
tmassv 220100000
quals 220100000
quala 220100000
*v-220-11" mult 1.0
tmassv 220110000
quals 220110000
quala 220110000
"y-220-12" mult 1.0
tmassv 220120000
quals 220120000
quala 220120000
v-224" mult 1.0
tmassv 224010000
quals 224010000
quala 224010000
"v-228" mult 1.0
tmassv 228010000
quals 228010000
quala 2238010000
"sg-b-t" sum 1.0
0.0 1.0 cntrlvar
1.0 cntrlvar
1.0 cntrlvar
10 cntrlvar
1.0 cntrlvar
1.0 catrlvar
10 cntrlvar
1.0 cntrlvar
1.0 cntrlvar
1.0 cntrlvar
1.0 cntrlvar
10 cntrlvar
"sg-b-nc” sum 1.0
0.0 1.0 cntrlvar
1.0 cntrlvar
10 cntrivar
1.0 cntrlvar
1.0 cntrivar
"vy-232-1" mult 1.0
tmassv 232010000
quals 232010000
quala 232010000
“y-232-2" mult 1.0
tmassv 232020000
quals 232020000
quala 232020000
"v-232-3" mult 1.0
tmassv 232030000
quals 232030000
quala 232030000
"v-232-4" mult 1.0
tmassv 232040000

623

625
626
627

629
630
631
632
633
634

621
622

635
636

0.1

0.1

0.1

0.1

0.1

0.1

01

0.1

0.1

0.1

0.1



20564402
20564403

quals
quala
"y-232-5"
tmassv
quals
quala

*v-236-1"
tmassv
quals
quala

"y-236-2"
tmassv
quals
quala

"y-236-3"
tmassv
quals
quala

"v-236-4"
tmassv
quals
quala

"ol-b-nc”
00

"y -240"
tmassv
quals
quala

"v-244"
tmassv
quals
quala

Mv_zan
tmassv
quals
quala

"y-252-1"
tmassv
quals
quala

"y-252-2"
tmassv
quals
quala

232040000
232040000
mult 10
232050000
232050000
232050000

mult 10
236010000
236010000
236010000
mult 10
236020000
236020000
236020000

mult 1.0
236030000
236030000
236030000
mult 1.0
236040000
236040000
236040000

sum 1.0
cntrlvar
cntrlvar
catrivar
cntrlvar
catrlvar
cntrlvar
entrivar
cntrivar
cntrlvar

mult 1.0
240010000
240010000
240010000

mult 10
244010000
244010000
244010000

mult 1.0
248010000
248010000
248010000

mult 10
252010000
252010000
252010000

mult 10
252020000
252020000
252020000

0.1

01

0.1

0.1

0.1

0.1

0.1

01

0.1

01

sum 10
cntrlvar

1.0 cntrivar
1.0 cntrlvar
10 cntrlvar
10 cntrlvar

0.1

[;}
wn
-

8288

Rk RRERERE

= calculate the noncondensable mass in primary
* system-Intact loop

x*
20581100
20581101
20581102
20581103
-

20581200
20581201
20581202
20581203
*

20581300
20581301
20581302
20581303
20581400
20581401
20581402
20581403

20582000
20582001
20582002
20382003
20582004
L1

20582100
20582101

20582401
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"v-400"
tmassv
quals
quala

"v-406"
trassv
quals
quala

"v-408-1"
tmassv
quals
quala

"v-408-2"
tmassv
quals
quala

“hl-i-nc”
0.0

"v-412"
tmassv
quals
quala

"v-416"
tmassv
quals
quala

"v-420-1"
tmassv
quals
quala

"v-420-2"
tmassv
quals
quala

"v-420-3"
tmassv
quals
quala

mult 10
400010000
400010000
400010000

mult 1.0
406010000
406010000
406010000

mult 1.0
408010000
408010000
408010000

mult 10
408020000
408020000
408020000

sum 10
catrivar

1.0 cntrlvar
1.0 cntrivar
1.0 cntrivar

mult 10
412010000
412010000
412010000

mult 1.0
416010000
416010000
416010000

mult 10
420010000
420010000
420010000
mult 1.0
420020000
420020000
420020000
mult 1.0
420030000
420030000
420030000

0.1

0.1

0.1

0.1

0.1
811
812
813
814

01

0.1

0.1

0.1

0.1
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20583911

"v-420-4" mult 10
tmassv 420040000
quals 420040000
quala 420040000

*v-420-5" mult 10
tmassv 420050000
quals 420050000
quala 420050000

"v-420-6" mult 1.0
tmassv 420060000
quals 420060000
quala 420060000

"v-420-7" mult 1.0
tmassv 420070000
quals 420070000
quala 420070000

“v-420-8" mult 1.0
tmassv 420080000
quals 420080000
quala 420080000

"v-420-9" muit 10
tmassv 420090000
quals 420090000
quala 420090000

"v-420-10" mult 10
tmassv 420100000
quals 420100000
quala 420100000

"v-420-11" mult 1.0
tmassv 420110000
quals 420110000
quala 420110000

"v-420-12" muit 1.0
tmassv 420120000
quals 420120000
quala 420120000

"v-424" mult - 10
tmassv 424010000
quals 424010000
quala 424010000

"v-428" muilt 1.0
trmassv 428010000
quals 428010000
quala 428010000

"sg-b-tb"” sum 10
0.0 1.0 cntrlvar

10 cotrivar
10 cotrlvar

10 cntrlvar
1.0 cntrivar
10 cntrlvar
10 cntrlvar
10 cntrlvar
10 cntrlvar
10 cntrlvar
1.0 cntrlvar

BEEEERRBHLR

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

20583912

20385006
20385007
20585008
20585009

20585100
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"sg-i-nc”
0.0

"v-432-1"
tmassv
quals
quala

"v-432-2"
tmassv
quals
quala

"v-432-3"
tmassv
quals
quala

"v-432-4"
tmassv
quals
quala

"v-432-5"
tmassv
quals
quala

"v-436-1"
tmassv
quals
quala

"v-436-2"
tmassv
quals
quala

"v-436-3"
tmassv
quals
quala

"v-436-4"
tmassv
quals
quala

"ol-i-nc”
0.0

"v-440"

1.0 cntrlvar

sum 1.0
cntrlvar

1.0 cntrlvar
10 cntrlvar
1.0 cntrlvar
10 cntrlvar

mult 1.0
432010000
432010000
432010000
mult 10
432020000
432020000
432020000
mult 10
432030000
432030000
432030000
mult 1.0
432040000
432040000
432040000
mult 1.0
432050000
432050000
432050000

mult 10
436010000
436010000
436010000
mult 1.0
436020000
436020000
436020000
mult 1.0
436030000
436030000
436030000
mult 1.0
436040000
436040000
436040000

sum 10
contrivar

1.0 cntrlvar
10 cntrlvar
1.0 cntrlvar
1.0 cntrlvar
10 cotrlvar
10 cntrlvar

1.0 cntrivar
10 cntrlvar
mult 1.0

2

0.1

BHEERE

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1
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"v-610-5"
tmassv
quals
quala

"v-610-6"
tmassv
quals
quala

"v-610-7"
tmassv
quals
quala

"v-610-8"
tmassv
quals
quala

"v-620-1"
tmassv
quals

mult 10
610050000
610050000
610050000
mult
610060000
610060000
610060000
mult 1.0
610070000
610070000
610070000
mult
610080000
610080000
610080000

1.0

10

mult 1.0
620010000
620010000
620010000

mult
620020000
620020000
620020000

1.0

10
cntrlvar
cntrlvar
cntrlvar
cntrlvar
cntrlvar
cntrlvar
cntrivar
cntrlvar

sum 1.0
cntrivar
cotrlvar
cntrivar
cntrlvar
cntrlvar
cntrlvar

666
667
668
669
670
671
672
673

661
662
663
679
674
675

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

* calculate the noncondensable mass in primary
* system-reactor vessel

EABRERRKAEERBERBEREBBRERRKER SRR AR SRR R R R R KRR R RN R

205851C1  tmassv 440010000 20557000
20685102 quals 440010000 20567001
20585103  quala 440010000 20567002
* 20567003
20585200 “v-444" mult 10 0.1 1 20567100
20585201 tmassv- 444010000 20567101
20585202  quals 444010000 20567102
20585203 quala 444010000 20567103
* 20367200
20585300 "v-448" mult 10 01 1 20567201
20585301 tmassv 448010000 20567202
20585302  quals 448010000 20567203
20585303  quala 448010000 20567300
- 20567301
20585400 "v-452" mult 1.0 0.1 1 20567302
20585401 tmassv 452010000 20567303
20585402 quals 452010000 .
20585403  quala 452010000 20567400
. 20567401
20586000 "cl-i-nc” sum 1.0 0.1 1 20567402
20586001 0.0 cntrlvar 851 20567403
20586002 1.0 cntrlvar 852 20567500
20586003 10 catrlvar 853 20567501
20586004 1.0 cntrlvar 854 20567502
. 20567503
BREEREERERBEEREKE KRR R KRR R KRR EEERE AR RS SRR RS Kk *

* calculate the noncondensable mass in primary 20567900
* system-pressurizer 20567901
ERERBAABRREREBRERERRKREERRRECARE KRR ERERERRREEA KR KRR 20567902
» 20267903
20566100  “v-600-1* mult 1.0 0.1 1 20567904
20566101 tmassv 600010000 20267905
20566102 quals 600010000 20567906
20566103  quala 600010000 20567907
20566200 “v-600-2" mult 1.0 0.1 1 20567908
20566201 tmassv 600020000 *
20566202 quals 600020000 20568000
20566203 quala 600020000 20368001
20566300  “v-600-3" mult 1.0 01 1 20568002
20566301 tmassv 600030000 20568003
20566302  quals 600030000 20568002
20566303  quala 600030000 20568003
. 20568004
20566600 “"v-610-1" mult 1.0 0.1 1 -
20566601 tmassv 610010000

20566602  quals 610010000

20566603  quala 610010000

20566700 "v-610-2" mult 10 0.1 1

2566701 trnassv 610020000 *
20566702  quals 610020000 20586100
20566703  quala 610020000 20586101
20566800 “v-610-3"  mult 10 0.1 1 20586102
20566801 tmassv 610030000 20586103
20566802  quals 610030000 *
20566803  quala 610030000 20586200
20566900 “v-610-4" mult 1.0 0.1 1 20586201
20566901 tmassv 610040000 20586202
20566902  quals 610040000 20386203
20566903 quala 610040000 *
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"v-100"
tmassv
quals
quala

"v-104"
tmassv
quals
quala

mult 1.0
100010000
100010000
100010000
mult 10
104010000
104010000
104010000

0.1

0.1

1



20586300

i

L]

"v-108-1"
tmassv
quals
quala

"v-128"
tmassv
quals
quala

"v-132"
tmassv
quals
quala

"v-136"
tmassv
quals
quala

"v-140"
tmassv
quals
quala

ﬁv_ 1 44"
tmassv
quals
quala

"v-148"
tmassv
quals
quala

"v-152"
tmassv
quals
quala

"v-156-1"
tmassv
quals
quala

"v-156-2"
tmassv
quals
quala

*vesel-nc”
0.0

mult

108010000
108010000
108010000
mult 1.0
128010000
128010000
128010000
mult 1.0
132010000
132010000
132010000
mult 1.0
136010000
136010000
136010000
mult 1.0
140010000
140010000
140010000
mult 1.0
144010000
144010000
144010000
mult 10
148010000
148010000
148010000
mult 1.0
152010000
152010000
152010000
mult 1.0
156010000
156010000
156010000
mult

156020000
156020000
156020000

1.0

sum 10
cntrivar
cntrlvar
cntrlvar
catrlvar
cntrlvar
cntrlvar
cntrlvar
cntrlvar
cntrlvar

1.0

SEEEEEEEE

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

01

1 20588010 1.0 cntrlvar 872
20588011 10 cntrivar 873
20588012 1.0 catrivar 874
-

ERREEk

* total noncondeasable mass in primary system

EREREBFEEXREERERRRREEXRREREREXEBAE AR R R RREKERRU KR KN

*

20593000
20593001
20593002
20593003
20593004
20593005
20593006
20593007
20583008
20593009
20593010
*

20592900
20592901
20592902

x

“t-nocd-m”
0.0 1.0
1.0
1.0
10
10

“u-tubes”
0.0 1.0

1.0

sum

sum 1.0
cntrivar
entrlvar
cntrlvar
cntrivar
cntrlvar
cntrivar
cntrlvar
cntrivar
cntrivar
cntrlvar

1.0
cntrlvar
cntrivar

8
S

58 833288388

0.1 1

0.1 1

ERREEREERERRR R AR RERRSRE R R ERRR R R dk R kR kg kR mkk ok gn

* core power
AESEARKERAXAEER AR KKERRERBREERRRERRARKRRK KRR A RRENEERRKE

*

20588800
20588801

“core pow”
time 0

function

883

1.0

0.43e-6 1

200020 0 o o e 2 o 0 o e R oK o o oK oK e ko o ke ok ok ke ke e ok

= calculate time-integrated break mass flow
KENARES R AR KRR EEE R R RN ER N R R R Rk kR Rk kR kR cxkRn

*
20591500
20591501
=

. 222 .
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"int bflo”
mflow)

integral
915000000

1.0

0.00 1
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*

LSTF Mid-loop : Transient Input Deck *

for relap/mod3.2 Assessment =

L ]

Pressurizer Manway Opening Case *

EREEEEERERAKKERKESEEEREREEERREENRKEEEREEEEEERRERRKEK
*®

LR IR JN I 3

100 restart transnt

101 run

102 st si

103 10033

105 50 100

»

201 90000 1.0e-12 01 3 100 10000 10000
20800001 dt 0.0
20800002 dternt 0.0
20800003 systms 1
20800004 sysmer 1
20800005 pps 610020000
20800006 pps 152010000
20800007 pps 136010000
20800008 pps 420010000
20800009 pps 220010000
20800010 gammaw 420010000
20800011 gammaw 220010000
20800012 gammaw 100010000
20800013 gammaw 610040000

FEEREEEEERRRR R R R R R C AR R R AR R kKRR AR ek kR kR

* minor edits
BMERREKEERER BB AR KRR ER AR A RR AR KRR KRR KRR

*

301 p 610010000 * pzr pressure

302 p 516010000 * sg-i steam dome pres.
303 p 316010000 * sg-b steam dome pres.
34 p 452010000 * cold leg-i

305 p 252010000 * cold leg-b

306 p 400010000 * hot leg-i

307 p 200010000 * hot leg-b

308 p 248010000 = cold leg-b

309 p 448010000 = cold leg-b

310 p 124010000 * mid-core pressure

311 p 124020000 *

312 p 124030000 »

313 p 124040000 »

314 p 124050000 .

315 mflowj 108040000 * core downcomer flowrate
316 mflow;j 124030000 » core flowrate

317 mflowj 136010000 * upper plenum to hl-b
318 mflowj 136020000 * upper plenum to hl-i
319 mflowj 136030000 s upper plenum to up-132
322 mflowj 208010000 * sg-b inlet flowrate
323 mflowj 252010000 * cold leg-b flowrate
324 mflowj 408010000 * sg-i inlet flowrate

329 mflowj 651000000 * prz. porv flowrate

326 mflowj 915000000 * break flowrate

327 tempf 124010000 *

tempf
tempf
tempf
tempf
sattemp
voidg
voidg
voidg
voidg
voidg
voidg
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
cputime
systms
sysmer

1

core water temperature

core saturation temp.

core void

LR B B BN B I R Y

* vessel inlet
* vessel outlet
= hot leg-b

L

[ 3

* sg-b inlet

* sg-b outlet
* cross leg

*

* rcp suction
* rcp discharge
*

= cold leg-b

* hot leg-i

o

L3

» sg-i inlet

* sg-i outlet
= cross leg

=

* rcp suction
« rcp discharge
x®

* cold leg-i

* primary system mass
* estimated mass error

ki3t bttt ddohul- £ £33 33 333 3-F1 33333 3333

BEEB R R RRRE RN R R I AR kAR KK A2k o ok o K ok o ok K kK ok

* variable trips
Ao o ool e ok o oo o o ek o e o 0k oo e R o 2 a0 o e e ol ok ok ok e N ok K N K e

*

500 time 0 It null 0 0.0 n = false
501 time 0 ge nul O 00 n * true
53 time 0 ge null 0 0.0 1 = true
537 tme 0 It null 0 0.0 1 = false
555 time 0 ge null 0 10000. [ = eccs injection
570 time O ge null 0 1000. | = rhr flow

*
SREEABREBEBAEAE AR ERRR KR EERE SRR SRR R kR kR kR KR ke R kR k®
* hydrodynamic components
EERERCEABKEBREERERCERERRRXRCERRRRAR Kk R R R Rk Rk h Rk K kE

3690000  blsgsv  valve

3690101 320010000 370000000 2.96e-4 0.0149 0.0 0100
3690201 O 0.0 0.0 0.0

3690300  pviv

3690301 501
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*

37950000  blsgsv valve

3790101 324010000 380000000 0.00195 0.00055 0.0 0100
3790201 O 0.0 0.0 0.0

3790300 trpviv

3790301 500

xkk¥ X REREE kg Ek
* .

5690000  ilsgsv valve :
5690101 520010000 570000000 2.96e-4 0.0149 0.0 0100
5690201 O 0.0 0.0 0.0

5690300 trpvlv

5690301 501

*

5790000  blsgsv valve

5790101 524010000 580000000 0.00185 0.00055 0.0 0100
5790201 O 0.0 0.0 00

5790300 trpvlv

5790301 300

AR ERERKEEE E3 2 i1 % RERREEREES
L]

6510000 porv valve

6510101 610000000 650000000 3.66e-5 0.0251 0.0 0100
6510201 0 00 00 0.0

6510300 trpvlv

6510301 500

*

6610000 prsfvalv valve

6610101 610000000 660000000 1.54e-4 0.2052 0.0 0100
6610201 0 0.0 00 0.0

6610300 trpvlv

6610301 300

6210000 prssprvl delete

*®

AKEBANEREEREKERREREREEIREIXREKREXBRERERRRREERR R KR KSR KR
* ecc system
AABBRRERRRREKKEEEF R ENACRRXERE AR REEREEEERKEEERB R kS
»*

7410000 rhrou-i tmdpjun

7410101 400010005 740010001 0.006
7410200 1 570

7410201 00 30 00 00

7410202 100 15 00 00

7410203 200 00 00 00

-

7810000 rhrou-b tmdpjun

7810101 200010005 780010001 0.006
7810200 1 570

7810201 00 30 00 00

7810202 10.0 15 00 00

7810203 200 00 00 00

*

7460000 rhrin-i tmdpjun

7460101 745010001 448010005 0.006
7460200 1 570

7460201 00 30 00 00

7460202 10.0 15 00 00

7460203 200 00 00 00

x

7860000 rhrin-b tmdpjun

7860101 785010001 244010005 0.006

7860200 1 5%

7860201 00 30 00 00

7860202 100 15 00 00

7860203 200 00 00 00

*

ARERERREERKRE EEXREN nk Ao o ol e ol e e e
* break point - pzr. top manway 33.5% break area
REXXBBEXXERREKEREXEBEEEIAEREEERAREEEX RS R EREE RN R R Rk RE R
9150000  npcolbrv  sngljun

9130101 610010001 920010001 1.12%¢-2 0. 0. 00100 1. 1.
9150201 0 0.0 00 00

9200000 npcolleg tmdpvol

9200101 10e+8 100 00 00 00 00 00 0 00
9200200 004

9200201 0.0 1.0132%e+5 30015 10

*
AEEAREEERRRFEEERRRE TR KRR T RNk R kR R KRRk

=

. 2722
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