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NOTICE

[his report is based on work performed under the sponsorship of The Korea
Advanced Fnergy Institute of Korea. The information in this report has been
provided to the USNRC under the terms of an information exchange agreement
between the United States and Korea (Agreement on Thermal-Mydraulic Research
between the United States No lear Regulatory Commission and The Kored Advanced
Energy Research Institute, May 1, 1986). Korea has consented to the publication
of this report as & USNRC document in order that it may receive the widest
possible circulation amon. tha reactor safety community. Neither the United
States Government nor Korea or any agency thereof, or any of their employees,
makes any warranty, expressed or implied, or assuoes any legal liability of
responsibility for any third party's use, or the results of such use, or any
information, apparatus, oroduct or process disclosed in this report or
represents that 1ts use by such third party would not infrings privately

owned rights,
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1CAP
ASSESSMENT OF RELAPS/MODZ, Cycle 36.04
USING LOFT INTERMEDIATE SREAK EXPERIMENT L5-1

Abstract

The LOFT intermediate break experiment L5-1, which simulates 12 inch
diameter FCC line break in a tyrical PWR, has been anaiyzed using the reactor
thermal hytiraulic analysis code RELAPL/MOD2, Cycle 36,04, The base
calculation, which modeled the core with single flow channel and two heat
structures without using the options of reflood ana gap conductance model,
has Dbeen successfully completed and compared with experimental dava,
Sensitivity studies were carried oul to investigate the effects of
nodalization at reactor vessel and core modeling on major thermal hydraulic
parameters, especially on peak cladding temperature(PCT). These sensitivity
items are: single flow chanpel and single heat structure (Case A), two flow
channel and two heat structures (Care B), reflood option added (Case C) and
both reflood and gap conductance options added (Case D).  The
code RELAPS/MODZ Cycle 36.04 with the base modeling, predicted the key
parameters of LOFT IBLOCA Test LE-1 better than Cases A.",C and D, Thus, it
is concluded that the single flow channel modeling for core is better than
the two flow channel modeling and two heat structure is also better than
single heat structure wmodeling to predict PCT at the central fuel rods. It
is recommended to use the reflood option and not to wuse gap conductance
<ation for this L5-1 vype 1BLOCA,
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However, Case A improved to preuict the clad temperature rising Lime
by 10 seconds while Case B improved to predict the PCT in peripheral rods.
The code with reflood option wsderpredicted the PCT than the base case by 7
K. The code, with both reflood and gap conductance model used, also
underpredicted the PCT than the base case by 15 K. Conclusively the code,
RELAPS/MOD” Cycle 36.04 with the base modeling, predicted the key parameters
of LOFT IBLOCA Test L5-1 better than Cases A, B, C and D, Therefore, it is
recommended to use single flow channel and two heat structure modeling: and,
to use the reflood option and not to use gap conductance option for this L5-1
type IBLOCA.
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1. INTRODUCTION

The International Code Assessment and Applications Program (ICAP) has
been conducted by fourteen nations and meltinalional organizations under the
auspices of the USKRC (1)12). The USNRC selected two Pest Estimate (BE)
codes: RELAPS/MODZ [3)(4) and TRAC/PFLMODL, The goal of the program is to
assess the prediction capabilities and models (5] of the current BE thermal
hydraulic(T/H) codes utilizang the available facility test and plaat data in
the world, The USNRC has plans to replace its present 10 CFR 50 Appendix K
LOCA/ECCS rule with a best-estimate approach and an evaluation of uncertainty
(2], The USNRC plans to employ the results from code assessment works to
provide conclusions relative to code accuracy and uncertainties through 1CAP.
The present ICAP aims to quantifv uncertainties in the codes so that the code

may be used for licensing purposes.

Korean contributions to ICAP include the assessments of RELAPH/MOD2
using ten experiments and five acutal plant data. Six of the assessments are
performed with LOFT Integral Effect Test (IET) data [6) and two with
semiscale IET data. Two Separate Effect Test (SET) data for critical flow
and condensation are used to assess the code RELAPS/MODZ. The work has been
conducted by KAERI (Korea Atomic Energy Research Institute), KEPCO (Korea
[lectric Power Company) and the overall ICAP work inside Korea has been
organized and performed in KNSC (Korea Nuclear Safety Center), which is
regulatory body in Korea,

Key thermal and hydraulic phenomena such as blowdown, refill and reflood

regarding on LBLOCA and SBLOCA separatly are well identified over the past




years. Now, it is necessary to investigate the key phenomena of intermediate
break loca (18LOCA).,  The LOFT IBLOCA experiment L5-1 (8] simulated 12 inch
diameter BCC line break (14 % break of 32 inch main piping) in a typical PWR
by utilizing a 0.047 m diameter orifice. As quick look report for Test L5-1
(§) summarized the overalls of the experiment, the objective of experiment
151 is to provide data to assess the amalytical techniques used to model the

principal phenomena of an intermediate size break.

The RELAPS/MOD2/cycle 36.04 (3] was implemented in 1986 on a CPC 170-875
computer of KAERI. The code was corrected regarding to indexing errors in
subrovtines RACCUN and IHTCMP from the frozen version (11],  There are no
changes in physical models and hence the corrected version can also be
considered as SELAPS/MOD2 Cycle 36.04. Chen and Modro used RELAPG/MODY Cycle
13 for pretest (7] and posttest [12) calculations for LOFT L5-1., E. J. Lee
and present authors (10) assessed RELAPS/MODZ Cycle 36,05 by wusing LOFT
SELOCA Test data L3-7. The iaput deck for the LOFT IBLOCA Test L5-1 was
basically equivalent to that wused for LOFT L3-7 simulation with some
modifications, which will be explained in Sectivn 3.2,

The base calculation, which modeled the core with single flow channel
and two heat structures without using the options of reflood aud gap
conductance model, has been successfully completed and compared with
experimental data. Two types of nodalization sensit’ ity studies and two
types of model option semsitivity studies were carried out to investigate the
following effects or PCTs: single flow channel ani single heat structure
{Case A), two flow channel and tw. heat structures (Case B), reflood option

added (Case C) end both reflood and gap conductance options added (Case D),
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To summarize the objectives, this report aims to  provide the

applicability and optimum modeling of RELAPS MODZ Cycle 36,04 for LOFT T8LOCA

Test L5-1.  Since ICAP assessment  reguires sensitivity studies for
nodalization and models, the effect of two nodalization and twe model option
sensitivities on PCT will be quantified under LOFT LS 1 configuration and
experiment sequence.  Thus, the results from this IBLOCA assessment will be

helpful to model a similiar transient of typical PWR,

To address these objectives, the report cowposed of the following
sections, The descriptions of the LOFT system and the experiment 151 are
provided in Chapter 2. The code and modelling for a base calculation are
described in Chapter 3. The results of the base case calculation are
discussed in Chapter 4 in terms of thermal and hydraulic behaviors. The
scope and results of nodalization and model sensitivity studies are presented
in Chapter 6. Final conclusions and recommendations from this assessment are
presented in Chapter 7. Appendix A contains the input listing used for hase

case calculation,




e T e e A

2. FACILITY AND TEST

a1 LOFT

The LOFT Integral Effect Test (IET) facility (50 MWL) has been designed
to simulate the major components and system responses of a comeercial
four-loop PWR [1]. The LOFT facility consists of (1) a reactor vessel with a
nuclear core(d wtZ U-235), (2) an intact loop !a steam generator and two
primary pumps parallel), (3) a broken loop (simulated pump and steam
generator and twe quack opening valves), (4) the blowdown suppression system
and (5) the emergency core coolant (ECC) system (two LPIS, two KPIS pumps and
two accumulators). To relate LOFT into a PNR, the test facility is designed
as follows: (1) the same linear heat generation rate of the large reactor is
used, (2) LOFT powers are scaled according to component volumes (1:60), (3)
flow areas are scaled to provide the identical flow to large reactor values,
{4) pipe break areas are set an the ratio of core volume and (5) pressure,

temperature and mass flux are identical to large reactor values,

2.2 151

The LOFT intermediate break experiment series L5 was designed to
identify and evaluate the LOFT system therwal hydraulic response during an
inte’ mdiate size break LOCE. Experiment L5-1 was initially operated at
thermal power of 45.5 MWt, vessel temperature difference of 27.0 K, mass flow
rate of 308.2 kg/s at 14.93 MPa system pressure., The specific ohjectives of
experiment 15-1 are to (1) obtain sufficient data to characterize the

prevalent phenomena caused by an ECCS iniection line rupture, (2) generate




applicable data for use as a base line in the future planning of intermediate
f size break, (3) provide data to assess the analytical techmniques used to
H model the principal phenomena of an intermediate size break. Also, data
aquisition system was validated during this experiment L5-1,

T .
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3. CODE AND MODELING

3.1 RELAPS/MODZ Cycle 36,04

RELAPS/MODZ Cycle 36.04, a frozen version of RELAPH/MODZ used in this
assessment, was received at October 1986 from USNRC. The code was corrected
regarding to indexing errors in subrovtine RACCUM, IHTCMP and IRFLHT. There
are no changes in physical models and hence the corrected version can also be
vegarded as RELAPS/MODZ Cycle 36.04. These corrections were basyd on the
update work of KWU and STUDSVIK [11],

3.2 Modeling and Nodalization

Break, vessel and system modeling including boundary conditions are
described in this section, The break for the IBLOCA was modeled with a motor
valve whose rate of change for the normalized valve area was 14,0 unit per
sec, The full ope. area, for instance, of LOFT SBLOCA Test L3-7 was 1.278E-5
mZ while the area of L5-1 break was 173.49E-5 m2 so that the area ratio of
two experiments was &hout 138, For example, L3-7 simulated 1 inch SBLOCA
while L5-1 simulated 11.2 inch 1.0, accumulator line rupture, The diameter
of actual orifice used in L5-1 experiment was 0.047 m (9] while 0.004 m
diameter orifice was used for L3-7 and so the diemeter ratio of two
experiments was 11.7.  The option of normal junction, nonhomogeneous, smooth
area change and choking modeling applied (0000) were used to wmodel L5-1
break.

The pellet stack length of core was 1.68 m and five sets of 15X15 and
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four sets of 12X12 nuclear fuel assemblies existed (X], Among 1300 fuel rods
in the LOFT core, the central 204 fuels were modeled as & central hotter pin
and the other 109C fuels were described as a peripheral heat structure. The
core bhasically was wodeled as one flow channel which has six almost equal
volume length of 0.221 m. Two heat structures were used to model the central
assemblies (12300000) and the peripheral (12310000) assemblies respectively,
Thus, a multiplication factor for the 204 central pins was calculated as
57.12 (1.68X204/6) while the factor for the 1096 peripheral pins was 306, 8%
{1.68X1096/6), Both reflood and gap conductance option were not used since
the primary pressure was kept higher than 1,0 MPa during the period of
interest and a tabular form of temperature vs, gap conductance data was

used,

The input deck for LOFT L5 1 was basically from the deck equivalent to
that for LOFT L3-7 simulation [101, Some correction were made from the deck,
For instance, core length was corrected to 1.68 from 1.98 m.  HPIS was
modeled with a time dependent junction comnected directly into cold leg.
HPIS injection wius initiated based oo a set pressure , 10.6 MPa of hot leg
pressure. Accumulator was modeled with "ACCUM" | single volume and a valve.
The imitial accumulator water level! was corrected to be 1.54 m as in
experiment and activated when the cold leg pressure was lower than 1.66 MPa,
The model "ACCUM" was disconnected in the calculation when accumulator was
emptied to overcome an accwmulator related error. The flows from accumulator
and LPIS were merged into a single volume ECCS header. The values for LPIS
capacity were corrected based on the experiment L5-1 and LPIS was activated
when the RCS pressure decreased to 1.08 MPa, Primary coolant pump was set to

trip at 4.0 seconds. Thermal power was inputted with the combined data from
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fission and decay power (8], Other hydraulic and thermal modelings for
primary and secondary loop were conceptually the same as the one used for
L3-7 SBLOCA assessment work [10),

The RELAPS/MID2 nodalization diagram of the base case is shown in Figure
1. The nodalization has 130 volumes, 136 junctions, 143 heat structures and
793 mesh points. Basically the same nodalization concept as L3-7 was applied
to L5-1. The nodalization for L3-7 [10) is the reference and few changes
vere added as described above. Figure 2 shows the compar. ons of linear heat
generation rate (kw/m) for experiment and calculation along the core height.
The history of thermal power from fission and decay was properly described in
the input deck,

3.3 Initial and Boundary Conditions

Thre decks L51S12 and L5S1TI2 in Cyber 170-875 were prepared for the
purpose of assessment. Convergency was not achieved with the steady deck but
the key values for the initial stages (Table 1) were generally within
tolerable ranges at 300 second steady calculation, Seo, the values at 300
seconds were taken as the inmitial conditions for the following transient
calculation, Table 1 shows the initial conditions of both experiment and
calculation. The code predicted the primary system mass flow as 308,27 kg/s,
hot leg temperature as 581.34 K and cold leg temperature as 553.76 K. Other
T/H values for reactor vessel, pressurizer and accumulator were well
predicted except the temperatures for the broken loop. The code
overpredicted the broken loop hot leg temperature as 561.75 K which was 7.45

K higher than experiment. However, the discrepancy would not affect the
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results of later transient because of the small mass flow (about 2,88 kg's)
rate through the broken loop. The major values *or the steam generdtor
secondary side were also fairly well predicted,  The pressure was 5,00 Mpa
aud steam mass flow rate was 31.0 kg ¢ initially, Figere 7 shows the initial
condition and the transient of primary system dinventory. Primary system
coolant inventory mass was aboul 5000 kg aad its measurcibent uncertainty was
about 300 kg,  The initial oftset from the measurement occurred because the
mass in the broken loop steam generator and pump was not included in  the
experiment and analysis [12), later, an extra caleulation with a revised
initial condition might be veguived to assess its effect on primary system

pressure, accumulator and LPSI flow rates, and PCT,

Boundary cond’ tions, composed of initial condition and sequence of
event, should be matched with actual experimental conditions to describe the
dynamic system boundary properly, Table 2 shows the sequence of events for
experiment L5-1 and the base calcilation,  Within one second, reactor was
scrammed and the secondary side inlet/outlet valves were closed and HPIS trip
point was reached (10,6 MPa). HPIS injection was initiated with 2,48 seconds
delay, Lowest in-core thermal excursion started 4t 184 and 182 seconds in
experiment and base calculation, Accummlator (1,66 MPa) was injected at
185.8 and 189 seconds respectiv ly,  Maximum fuel cladding temperature
reached 715 K at 198 seconds in experiment and 676 K at 210 seconds in base
calculation, So the code underpredicted the PCT by 39 K. Finally LPIS (1,08

MPa) flow was initiated at 201 seconds in caleulation and 227 seconds 1n

experiment




4. RESULTS AND DISCUSS'ONS FROM BASE CASE CALCVLATION

Table 3 summarizes the 1ist of assessment parameters. [t describes the
identification of calculated and measured parameler in addition Lo
uncertaintier  of measurements. The corresponding figure numbers to the
assessment parameters are also listed in Table 3. The system phenomena
governing the response of L5-1 are classified as hydraulic and thermal
behavior for the purpose of further discussions. Hydraulic behavior can be
explained primarily with discharge flow rate, depressurizatic. . external ECCS
flow, system inventory and core mixture level. Thermal bebavior can be
catagorized with the core thermal power, S/G secondary operation, cure void
and PCT, Since the break diameter 1s greater than 9 inch, it experiences a
relatively rapid depressurization process compared with a typical SBLOCA,
Thus, the transient can be characterized by a blowdown/refill process
occurred relatively slower than typical LRLOCA and the safety is mainly

affected by accumulator and LPIS flow rather than HPIS flow.

4.1 Hydraulic Behavior

The upper plenum pressure was depressurized very rapidly to 7 MPa in 20
seconds, and then, slowly depressurized at & rate of 1 MPa per 50 seconds
until LPIS was initiated (Figure 3). The steam dome pressure was well
predicted (Figure 4) besides the mass flow rates of steam generator inlet
(Figure %) and outlet (Figure 6), The primary system inveatory was well
represented indicating that the discharge and incharge flows from ECCS were
properly described (Figure 7). However, Figure X shows the density of I1LHL

overpredicted in 50 sec and 250 sec, probably due to overpredicted system

10
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pressure (Figure 3) and overestimated LPIS flow (Figure 12), Figure 9 and 10
show the density of BLHL and HPIS flow rate matchiog with the experiment
fairly well, Figure 11 sh the liguid level of accumulatoriand,
interestingly a 15 sec stagnant existed in 215 sec bhecause of the
repressurized system pressure (Figure 3) due to IWPIS flow (Figure 12).
figure 13 shows the flow rate of [LHL and Figure 14 shows the reflooding
rate, which influences the PCT most. Figure 14 indicates the negative flow
after 27 sec till accumlator injects.  The positive mass flow is less than
50 kg/s in reflood phase. The slow depressurization occurred because the
energy removed through the break (Figure [5) was less than the energy
generated in the reactor core, After the interface between liguid and vapor
fell below the break elevition, the rate of energy removal through the break
increased, The RCS continued to depressurize after pressurizer was emptied

(Figure 16) until accumulator injected.

The calculations showed that a large volume of water supplied from
accumulator and LPIS more than compensated for the loss of reactor coolant
inventory and repressurized again at 217 seconds (Figure 3, 11 and 12). It
was verified again that accomulator and LPIS influenced more on safety than
HPIS for this type of larger SBLOCA, i.e. IBLOCA transient (Figure 211, In
core wise, the liquid was drained off at 180 seconds and started to be filled
up again at 190 seconds due to the accumulator injection at 189 seconds,
Significant core uncovery occurred but the core quenches again due to the

accumulator flow initiation (Figure 18),

Although the primary pressure decreased to 1 MPa in 200 seconds (Figure

3), the accumulator flow was injected at 186 seconds so that the fuel

1




cladding temperature quickly dropped thereafter (Figure 21), The steam dome
pressure was predicted initially properly and overpredicte ) by 0.2 MPa at 25
seconds but,after 90 seconds, wnderpredicted upto by 0.8 MPa (Figure 4). The
I[LHL density at 50 seconds and 250 seconds were overestimated (Figure §)
probably due to overestimated ILHL mass flow rate (Figure 13), The
overestimated mass flow rates were caused by overpumping HPIS (Figure 10) and
LPIS (Figure 12) flow rates, Thuse overestimated flow rates caused a 17
second stagnant of accumulator water level (Figure 11) at 217 second and it
also affected the plateav of core mixture level., The base calculation
|redicted the key parameters of L5 1 experiment fairly well except two cases:
the starting time of cladding temperature rise (dry-out) and earlier heat up
in peripheral PCT measured. The base calculation predicted the start time of
PCT rise 30 seconds later than the experiment (Figure 21). Figure 15 showed
that the integrated break flow was predicted fairly well within maximum range
of 200 kg. Figure 7 indicated that the primary system inventory was
initially overpredicted by 500 kg and this affected to overpredict the
inventory by 400 - 500 kg over the f{ransient. The overestimated water
inventory probably caused the heatup to start later, Otherwise the low mass
flux CHF correlation from modified Zuber [5) has a deficiency in tne
operating range because core mass flow was less than “.der of 20 kg and flow
area was 0.17 mZ and, therefore, the mass fiux surely less than 100 kg/m2/s.
Providing that the discharge flow rate and the inventory were well predicted,
Modified Zuber correlation overpredicted Q(CHF) and needs to be examined for
this low range mass flux and pressure. Also, fuel cladding temperature
measurements in  a peripheral assembly 4 at 45 inch (T-4E8-45) indicated an
early heat-up, quenching, reheat-up and final quenching (Figure 24).

However, the calculation did not catch the early heat-up.

12
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Therefore, nodalization sensitivity study including teo-flow channel
effect on the peripheral fuel clad temperature is motivated to investigate
whether the source of the deficiency comes from the code, modelling or

experiment

4.2 Thermal Behavior

This assessment used a combined thermal power from fission and decay
power. History of thermal power from Reference 8 shows that the magnitude of
fission power 1s viry small after 10 seconds and thereafter the decay power,
rauging from 2 MW to 1 M, is dominant. A rapid core mixture level drop lead
to a core uncovering, As two-phase circulation through the primar  loop
stugs, the mixture levels in the S°G tuses drop steadily on both uphill and
downhill side moving Into a reflux cooling mode. The vessel mixture level
also drops slowly during this 5/G tube draining period until the mixture
level reaches the bottom of the hot leg. Once the level reaches the bottom
of the hot leg, it starts to decrease very rapidly becanse of the lack of a
significant water supplied to the core from §/G, The mixture level affecting
the fuel cladding temperature strongly decreases or increases depending upon
loop seal clearing or degree of KOCS water supply. In this case, the mixture

level increased again due to sufficient ECCS water supply.

Ligquid void fraction of 230040000 became zero at 150 sec (Figure 25)
and, then, thermal excursion started. At 198 seconds, maximum fuel cladding
temperature of 715 K measured while the code predicted the start time of
dry-out later by 25 second and the peak as 675 K (Figure 21). At the central
and 26 inch (T-5F4-026) location of fuel assemblies, the code still predicted

13

RSTR———TT



the start of heatup later with the same heatup rate and underpredictod the
peak by 15 K (Figure 20). At the central and 49 inch (T-5E8-49), the code
predicted the start Lime of core heatup 25 seconds later than the one of the
experiment and still underpredicted the peak by 40 K (Figure 22). At the
peripheral and 26 inch (T-4F9-26), the code overpredicted the peak by 150 K
due to highly estimated LHGR at the peripheral locations (Figure 23). The
measured peak cladding temperature of 715 K at 198 second was obtained at the
central and 37 inch (T-5D8-37) measurement location. The calculation, at
central 36.5 dinch, with single flow channel and two heat structures
underestimated the peak as 675 K at 210 seconds while the experiment produced
the PCT as 715 K at 198 seconds.

Consequently, it <howed again that compensating effects of discharge
flow, decay power and external ECCS water supply decided the mixture level of
the core. Considering heat transfer mechanism in core side, the core
experienced a slow downward liguid drain off until 180 seconds (blowdown
phase) and started to be filled up again from 190 seconds (refill/reflood
phase), The first part can be considered as a slow blowdown phase and the
second part as a refill or reflouwe period. Core mixture level increased
again due to the flows from accumulator and LPIS, Accumulator and LPIS flow

injection firally cooled down the fuel.

The effect of two flow channel and even single heat structure on PCT
would be interesting to quantify its effect, The base modeling did not use
the options of reflood and gap conductance model, Therefore, the effects of
each options on PCT will be demonstrated as alternatives of model sensitivity

studies.
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5, NODALIZATION AND SENSITIVITY STUDIES

From the discussions in the base calculations, two types (Case A and
Case B) of nodalization and two types (Case C and Case D) of model option
sensitivity studies were proposed to quantify its effect on a key safety
parameter, PCT. The central PCT measured at T 5D8-37 was compared with
HTTEMP 2300410 and 2 peripheral PCT measured at T-4E8-45 compared with HTTEMP
2310510,  First. o . lood option was added to the base wodeling and, then,
recaloulation has been done with gap conductence option added as model

sensitivity {tem,

5.1 Nodalies!ivn Sensitivity Study

5.0.1 Siawie Flow Channel and Single Heat Structure (Case A)

Case A, wh'ch modeled the core as single flow channel and single heat
structure, indicated the start time of clad temperature rise 10 seconds
earlier and underpredicted the PCT by 25 K in conparison with the base case,
A later peak was culculated due to a stagnation of accumulator flow,
Consequently, single pin modeling had advantage of predicting earlier dry-out
time but disadvantage of PCT prediction when compared with the base case,
which modeled the core as single flow channel aad two heat structures (Figure
28),

5.1.2  Two Flow Channel and Two Heat Stroctures (Case By

Case B, two flow channel and two heat structures, showed a later heatup




ﬂ
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and still lower PCT but better than Case A, However, a second peak was
observed and not appeared in the experiment, which was directly due to the
stagnant flow from accumalator. Two flow channel and two pin wodel o °

improve the central PCT prediction but the peripheral PCT was predicted
better., Figere 29 and 30 showed an earlier measurement peak, which was not
predicted in calculations. The earlier peak probably was caused by a liquid
deentrainment during the experiment and the modeling concept based on

one-dimensional could nut catch the earlier heatup,

5.2 Model Sensitivity Study

5.2.1 Reflcod Option Added (Case )

Case C, reflood option only added, predicted the PCT 10 K lower than the
base case (Figure 29). The reflood initiation pressure at Volume 230060000
was set as 2.0 MPa because the overall system pressure did not go below 1.0
MPa in experiment and to turn on the reflood option as in the experiment.
Gase C did not include the accompanying peak during quenching, which was
experienced in the hase calculation. This straight quenching without the
peak behaved more closely to the experiment than the base case. Therefore,
using the reflood option is recommended even for ime transient process

pressure about 2,00 MPa,

5,2.2 Reflood and Gap Conductance Option Added (Case D)

vags D, both refiood and gap conductance option used, indicated the
start time of clad temperature rise 10 seconds {ater and even lower PCT by 25

16
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K than the hase (Figure 29), The second peak during quenching was observed

but the magnitude was pegligible, Both models contributed to calculate the

PCT lower than the brse case.  The higher gap conductance values, the lower
PCTs were calculated.  This study also indicated that the gap conductance
data given in the base deck were lower tha. the data calculated by gap
conductance model. Since the heatup rates of the two cases were similar and
the PCT was voderestimated, it is not recommended to use the gap conductance
option for this type IBLOCA:and, instead, tabular form used in the base case

is more preferable,

5.3 loventory Sensitivity Study

Primary system inventory mass is the one of key safety parameters for a
LOCA, It atfects primarily to primary system prossure, ECCS flow rates, core
blowdown/flooding rates, and PCT finally., Thus, the effect of the inventory
mass was investigated to see 1ts effects on the key T/H parameters for L5-1
type IBLOCA, Figure 31 shows the changes of the primary system inventory,
vhich excluded the mass in the simulated steam generater and pump of the
broken loop so that the initial mass and inventory were reduced during the
overall transien'. Figure J2 shows the effect of the wass inventory on
primary system pressure, The reduced one was able to follow the transient of
the experiment more closely till blowdown period around 100 seconds.
Aftervards, it depressurized more rapidly so that the core started to boil
off earlier and, also, the accumulator (Figure 33) and LPIS (Figure 34) were
turmed on earlier, ftoo. The earlier actuation of the ECCS components
resulted in quenching the heater rod to heat up earlier. Therefore, the

reduced ipvento.y affected the heater rod to heatup 10 seconds earlier but
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stodies although Case A improved the start time of dry-out by 10 seconds.
Results with the revased imitial inventory mass indicated that the reduced
inventory improved the core heatup time 10 seconds but the maximum PCT was
undersstimated due to the earlier injection of accumulator ami LPIS, The
code slould model the depressurization properly to predict the heatup and the
CHF modeling at the corresponding pressure and flow rates during the blowdown
wvas L e area for further improvements(12,13,14]. So, the originally proposed
L5-1 base modelling 1s the optimum for LOFT IBLOCA Test L5-1 simulation among

the tested cases.
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Table 1  INITIAL CONGITIONS FOR EXPERIMENT L5-1

“tpeiiment L5-1 REALPS/M2D2/Cycle 36.04
Parameter Measured Value Calculated Value
(EDR [B]) (L51812) [1.€. of L51T12]

Primary System

Mass flow (kg/s) 308,20 308,27

Hot leg pressure (MPa)(a) 14.93 14.87

| Cold leg temperature (K) 552,30 553.76
| Hot leg temperature (K) 579.10 581.34

Boron conzentration (ppm) 669,00 -

Vessel DT (K) 26.80 27.58
Reactor Vessel

Power level (MW} 45.90 45.77

Max LHGR (k¥/m) 46.00 42,50
Pressurizer

Vapor volume (m3) 0.33 -

Liguid volume (m3) 0.60 -

Liquid temperature (K) 615.00 614.48

Liguid level (m) [a! 1.13 1.16
Broken Loop

Cold leg temperature {K) 549.20 557.40

Hot leg temperature (K) 554,30 561.75
Steam Generato: Souondary Side

Liquid lovel (m) [b) 0,27 0,287

Liquid temperature (K) 537.80 533.210

Pressure (MPa) 5.05 5.010

Mass flow (kg/si 25,30 24,493
Accumulator A

Liquid level (m) {c] 1.49 1.49%0

Pressure (MPa) 1.66 1.660

Liquid | mperature (K) 308.20 308,200

(a) Out of specification, but did not impair results
[b) The liquid level is defined as 0.0 at 2.95 m
ahove the top of the tube sheet
{c] Liquid level is measured from 0.32 m
above the bottom of the accumulator vessel
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»  INTACT LOOP

*

............... 1_-__ s B e BT

s RBAL"NR gESSEL NOZ'L;J.F : lNTA(l‘T LOOP HO‘{ LEG

sy mamgen Rrouardbge  aramon g e e L e . - - -
A, 4

--l ‘- -_-ml,-..

Rl










1151303 4. 2988000 4., 2988000 0.0 03

1151304 4.2777000 4.2777000 0.0 04

1151305 4 2587000 4. 2682000 0.0 i

1151306 4.2370000 4, 2370000 0.0 (6

1151307 g.zmmw g.zmﬁom (1).0 (l)‘l :

Gowan mames]ren sewelecss woawl]es e - == "---1.. -
* SG OUTLET PLENUM

Nouni piulswns naspfoncs weusfuans voval] Salenad misnlpas
1160000  “SG OUT PLN" BRANCH

1160001 2 0

1160101 0.0 0.629795 0.33532 0,0 90,0 -0, 512756
1160102  4.E-5 0.0102 00

1160200 0 14735800, 1228440, 246558, 0.0

1161101 115010000 116000000 0,0 0.0 0.0 0100
1162101 116010000 118000000 0.0612 0.0 0.0 0100
1161201 4.1997000 4, 1997000 0.0

1162201 7 TH41000 7, 7841(!)0 0.0

gnwen savnfarey snmelonce seunjosow susuleses svrclsoen woesfrane
» PUMP SUCTION PlPlN(li : ; {

Rnnns wessloans sven]leads rosr]enen cope]oben cnaslosne _-.._1..._-
1180000 “pMp SUC PP" PIPE

1180001 3

1180101 0.0 3

1180201 0.0 2

1180301  0.546638 1

1180302  0,688596 2

1180303  0.558577 3

1180401 0.0445625 1

1180402 0.0445137 2

1180403  0.0354278 3

1180501 0.0 3

1180601 -90.0 3

80701 -0,498052 1

1180702 -0.688596 2

1180703 -0, 355604 3

1180801  4.E-5 0.0 3

1180901  0.083 0,083 1

1180902 0,14 0.1 &

1181001 00 3

1181101 0000 2

1181201 O 14659900, 1228430, 2467190, 0.0 .0 0]
1181202 0 14646900, 1228430, 2467470. 0.0 0.0 02
1181203 0O 14644400, 1228430, 2467520, 0.0 0.0 03
1181300 0O

1181301 9,8172000 9.8172000 0.0 01

1181302 10.006000 10,006000 0.0 02

fesns sbdufvine susilinme wusefervn snas]isne avas]onns wewu]onns
« PUMP SUCTION TEE

puser mmsaleses dnsefuian prucfunee cnen]oses drvalinns mrisw]vens
1200000  “pMP SCT T “ KRANCH

1200001 3 0

1200101 0,0 0,75914 0,0487901 0.0 0.0 0,0
1200102  4,06-5 0.0 00

1200200 0 14641700, 1228420, 2467580, 0.0

1201100 118010000 120000000 0.0 0.1 0.1 0000
1202101 120010000 125000000 0,0317 0.4 0.4 0100
1203101 120010000 155000000 0.0317 0.4 0.4 0100
1201201 10,906000 10.006000 0.0




1202201 5, 2047000 5,2047000 0.0
1203201 4nmma77mnuo

« PUMPI ﬁll:ﬂw TEE glmm \ 1 l ;

Runse siunplemer weaelsnin suselscss wesrlneci sesilonos sreslione
1250000  “pMp1 SCT T BRANCH

1260001 1 0

1250101 0.0 1.00308  0.0640548 0.0 90.0 0.520704
1250102  4.0-5 0.0 0

1250200 0 14619800, 1228410, 2468040, 0.0

1251101 125010000 130000000 0,0 0.13 0.13 0000
1251201 8,5638000 8, 5638000 0,0

R -.--1---- ..-,1-_,. e LT (R _---1-..- ."».l.-,.

« PUMP 1 INLET

feses swnslusss sesnlaeey woaslonne wnes]ovis cove]ovon wenfecin
1300000  “PMP1 INLET" SNGLVOL

1300101 0.0 0.457201 0.0177444 0.0 9.0 0,457201
1300102  4.06-5 0.0 00

1300200 0 14594400, 1228410, Aﬁs.ﬂ) 0, 0

« PRIMARY COOLANT PUMP 1

PSP --m-l---_ ,__*1..-- ““,-l---. -.._]-,-, .__-lhvu- ---41--.-
1350000  “pCPUMPl PUMP

1350101 0.0 0.4572  0.0891 0.0 90.0 0. 317900
1350102 0

1350108 130010000 0.0 0,017 0,017 0000

1350109 140000000 0.0 0,05 0.05 0000

1350200 0 14870800, 1228670, 2462730, 0.0

1350201 0 8. 5640000 8, 5640000 0.0

1350202 0O 9.0771000 9,0771000 6,0

1350300 0 0 0 1 -1 695 0

1350302 369.00000 , 91178862 . 31550000 96. 000000 500.60000 1,4310000
1350303  613.6 0.0 207,433 0.0444 19,5987 0.0
1350308  78,53982 0.0 -22,86511 27.16043 5,74589

1350310 0.0 0.0 0.0

« PUNP 1 OUTLET PUMP SIDE
1400000 “PMP1 OUT P SNGLVOL

MooloL 0.0 050285 0.01884900 00 0.0
1400102 4,065 0.0

1400200 0 1509040, 1228610, ASTI. 0.0

* PUMP1 OUTLET PIPE TEE SXDE

1450000  "PMP1 OUT T" BRANCH

1450001 2 0

1450101 0.0 1,408 0,0633 0.0 0.0 0,0
1450102  4.0-5 0.0 00

1450200 0 15099600, 1228660, 2457500, 0.0

1451101 140010000 145000000 0.0 0.0 0.0 0000
1452101 145010000 150000000 0.0 0.1 0.1 0100

1451201 9.0747000 9.0747000 0.0
1452201 ;.39170!) ;.39170(!) (]).0 : :
frmun sopefomin mnmn]omnn Sanm e e - _--.]---- bt

* PUMP OUTLET TEE
1500000 “PMP OUT T * BRANCH




T T NS S— ——————" T

1500001 2 0

1500101 0,0636463 0,3542995 0.0 0.0 0.0 0.0
1500102 4,065 0,0 00

1500200 0 15079600, 1228680, 2457980, 0.0

1501101 170010000 150000000 0,0183 0.1 0.1 0100
1502101 150010000 372000000 0.0 0.0 0.0 0000
1501201 8,0488000 8, 488000 0.0

1502201 9.9847000 9, 9847(!10 0. 0

Yrete wvesfoenis smmdlusms mnanfoncs snse]rnss wwos]oves Teus]esss
. PWZQII)CTION m)wrm i :

g RN [ DS (SRS, JATRp—— fa—
1550000  "pMp2 SCT T BRANCH

1550001 1 0

1550101 0.0 1.00308  0.0640548 0,0 W0 0,520704
1550102 4.0-5 0.0 06

1550200 O 14620600, 1728410, 2467830, 0.0

1551101 155010000 160000000 0,0 013 0.3 0000
1551201 7.7885000 7, 7885000 0,0

FETID PO IR, SO LA S W, (VSRR SRR, S
. ?UW 2 INLET PIPE

o, Fenafunve masdfuace weafuess mowi]eess wwesfashs cosn]enns
lﬁmn "pMp2 INLFT" SNGLVOL

1600101 0.0 0.457201 0.0177444 0.0 90.0 0,4572m
1600102 4.08-5 0.0 0

1600200 (1) }46(!100() }288410 ’1’,4683(0. fl).() :
Rorwmws wasarmanses soww - - .- b e it d B - -
* PRIMARY COOLANT P(Ml’ e

Jioe o _.-..,1...--. vn]rsen mean]esen o oss]ewne R R __.-1_-__
1650000 "PCPUH’Z B pPiMp

1650101 0.0 0,514 0.0991 0.0 90.0 0, 317900
1650102 0

1650108 163010000 0,0 0,017 0.017 0000

1650109 170000000 0,0 0.1 0.1 0000

1650200 0 14928600, 1228710, 2461510, 0.0
1650201  © 7. 7887000 7, 7887000 0,0

1650202 0 8, 0515000 80515000 0.0

1650301 135 135 135 -1 1 697 0

1650302 369, 00000 93018970 |, 31550000 96000000 500, 63000 1. 4310000
1650303  613.6 0.0 207433 0,044 195987 0.0

1650308  78,53982 0.0 -22,86511 27.16403  5,74589
1650310 0.0 0.0 0.0

Bied rbarfunpe ereelonns’ renafeune unndjeron sesafanre avealeasa
* PUNP 2 OUTLET

e ...4,._1-..-_ -_..-1--.- .4---1---- i R PR
1700000  "PMP2 OUT T" ERANCH

1700001 0 0

1700101 0.0 0.514071 0.0192958 v.0 0.0 0.0
1700102 4.06-5 0.0 00
1700200 0 15303100 1228710, &4549W 0 0

* PRESSURIZER WY TEE

1720000 "PZR SPR T * BRANCH
1720001 1 0

1720101 0.0635359 0,2844229 0,0 0.0 0.0 0.0
1720102  4,0E-5 0.0 00

1720200 0O 15078900, 1228680, 2458000, 0.0

1721101 172010000 175000000 0,0 0,0 0.0 (K0

A. 9

e e e L B

i b

pr—



e

1721201 10.002 10,062 0.0

Wrews seselness sepslusns posn]rare sessloner wnmvoferer wosa]onea
« INTACT LOOP COLD LE(; Pl!’E -1 : ‘ :
Rowwsn nusslonse ssve - e R mww wewe fewmre meewe e
1750000 “1LCL PIPE " PIPE

1750001 2

1750100 0.0 2

1750201 0.0 1

1750301 0.4163655 1

1760302 0.613244 2

1750401  0.0264082 1

1750402 0,038895 2

1750501 0.0 2

1750601 0.0 2

1750701 0.0 &

1750801  4.0-5 0.0 2

1750801 0.0 0.0 1

1751001 00 2

1751101 0000 1

1751201 0 15078200, 1228680, 2458020, 0.0 0.0 01
1761202 0 15077300, 1228680, 2458040, 0.0 0.0 02
1751300 0

1751301 10,002000 10,002000 0. O 01

- -.--1.--.. ---.1 - ---.1 . l — "“'1""' -...._1-_..-
* ECC CONNECTION TEE

Fr—— _-...-1..--- --.;1..__- ......l-._- _--_1-..... -.-..1_-_. -..--1.,---
1800000  "ECC T B FRANCH

1800001 1 0

1800101  C.0 1.15189  0.0730598 0.0 0.0 0.0
1800102 4.06-5 0.0 00

1800200 0 15075800, 1228670, 2458080. 0.0

1801101 175010000 180000000 0.0 0.0 0.0 0000
1801201 10,002000 10, 002000 0.0

*RBACM;IESSELNOZ%LE-IN‘M{TWPCO!};DL% y :
Rein Sl sien, aiE Tl scniss dinbefakon whove Inyea panalevey svadlvats
1850000  “kvn ILCL " BRANCH

1850001 2 0

1850101 0.0 1.00965  0.0644920 0.0 0.0

1850102 4,06-5 0.0 00

1850200 0 15075200, 1228670, 2458090, 0.0

1851101 185010000 202000000 0,0634 2.8 2.8 0101
1852101 180010000 185000000 0,0 0.0 0.0 0100
18513)1 8.6438000 8. Mm 0, 0

0.0

10, 002000 10,002000 0
aSa‘nhQaﬁtﬁa8:tnSdt$t$t$ﬁ‘a$a$n$¢QtSastsnSo&h‘t&th‘nh‘n‘da
*  REACTOR VESSEL
*

#rnnn bnme]tan e fmen e Jrems mane L-mer e I -
» INLET mws 0P VOLUME

e, J--e e e o R R -
2000000 "IN AN TOP " BRANCH

2000001 1 0

2000101  0,2617061 0, 1876129 0.0 0.0 90.0 0.1876129
2000102 3.81-6 0.178 00

2000200 0 15030000, 1232640, 2459190, €.0
2001101 200000000 202000000 0.0 0.0 0.0 0000
A.10




B S R T T e e

2001201 1.59691-7 1,59691-7 0.0

fravs ---.1---. ----1,-., ._,-1-..“ ----ln.-- J--.l.--- ~~\n10’wa
+ INLET ANNULUS

Baiews .m--l.--- e e R S LR el .--_1--.-
2020000 "IN AN " BRANCH

2020001 2 0

2020101  0.2617061 0, 2851822 0.0 0.0 <90.0 -0, 2851822
2020102 3.81-6 0175 00

2020200 0 15031700, 1228660, 245915¢, 0.0

2021101 202010000 205000000 0,0 0.0 0.0 0000
2022101 202000000 252000000 0.0 4.0 4.54 0003
2021201  2.2804  2.2804 0.0

022201 6.12444-2 ?.12.444-2 (1).0 y " ,
’.lA.-p - e mame s membe wwmsw Arrr e Reasleanes ssew -
« INLET ANNULUS BOTTOM VOLUME

fheaps wonyhnanr wnsfanss sbvsionsy seerjeuss socalusen sena]nese
2050000 "IN AN BOT " BRANCH

2050001 1 0

2050101 0,2296374 0,2525361 0.0 0.0 -90.0 -0, 2525361
2050102 3,816 0,172 00

2050200 0 15031700, 1228660, 2459150, 0.0

2051101 205010000 210000000 0.0 0.0 0.0 0000
2061201 3.5613000 3.5613000 0.0

gatkas pukdfurye Gupnlmine warefonn: Sasalecse sora]peas dons] e
* DOWNCOMER

Gieirss plnelunas wye]sine meuclrrar dds]ese mescfroas suas]eees
2100000 "DOWNCOMER " ANNULUS

2100001 6

2100101 0.0 b

2100201 0.0 5

2100301  1.0267313 1

2100302 0.4933248 2

2100303  0,7028265 3

2100304 0,5588068 4

2109305  0.6522799 §

2100306  0.4269792 »

2100401  0,1509710 1

2100402 0.0706690 2

2100403  0.1060015 3

2100404  0,0795138 4

2100405  0,0998947 5

2100406  0.06252 6

2100501 0.0 6

2106601  -90.0 b

2100801 3.81-6 0,102 b

2100901 0.0 0.0 5

2101001 00 b

2101107 0000 5

2101201 0 15033300, 1228660, 2459110, 0.0 0.0 01
2101202 0O 15038200, 1228660, 2458990, 0.0 0.0 02
2101203 0 15042800, 1228660, 2458880, 0,0 0.0 03
2101204 © 15046500, 1228660, 2458790, 0.0 0.0 04
2101205 0O 15061300, 1228660, 2458670, 0.0 0.0 05
2101206 0 15054600, 1228660, 2458590, 0.0 0.0 06
2101300 0

2101301 3.6556000 3.6556000 0.0 01

2101302 3.6555000 3.6555000 0.0 02

2101303  3.6801000 3.6801000 0.0 03

A1l

e e S o S e e e A el Al B BB

F S

L —



'—;.—,w+

B TR I T e L SR Sy p——— S —
B I8 w B -

BTy el e 11
i '

2101304  3.6801000 3.6801000 0.0 04
2101306 3, 5763000 :l’ svsmoo (17 A0 (,)5
« LOWER PLENUM TOP VOLUME
L, -.-,1.....- .‘..-.l_..-.A ..--..1-»--. ...._1‘.‘.,~ = ..-1.._... ___..l-__-
2150000  “LWR PL TOP" BEANCH
2150001 3
2150101 0.0 0 J533183 0.24520 0O
2150102 3.81-6 0.0 00
2150200 0 15062500, 1228660, 24
2151101 210010000 215000000 0,0 2
2152101 215010000 220000000 6.0 0.
2163101 215000000 225000000 0.1499 1
2151201  3.5762000 3.5762000 0.0
2152201 -, 1243900 -,1243900 0.0
2153201 g.msamo goesm (l).O 1 ,
Ruvin swes]eans swne]oeis weelescn chcn]uras vese]esan _-‘_1_,,,
+ LOWER I’l«?ﬂﬂﬂ nom]n VOLUME : l ]
Revse e lonbke wbos]vses menslonin ssanleess comalowan -Q-_l-..,_
2200000 “LWR PL BOT"  SNGLVOL
2200101 0.0 0,3741720 0,2965 0.0 9.0 -0, 3741720
2800102 4.08-5 0.0 00

0 150553(1) 1327510 2458580, 0.0

* JUNCTION FR(!I COLD LEG 10 NLI.ER GAP

90,0 -0.3533183

b 0000

0

A0 0000
00
5 0000

zzauom CY - FLLRGAI™ SNGLJUN
2220101 185010000 223000000 0,0 15,000 15,000 0100
2220201 (1) }.365!!100}.3659(!)0 (1).0 '1 1 |.
+ REACTOR "'ESSEL FILLER GAP ‘
2230000  "FILLER GAP" ANNULUS |
2230001 4 |
2230001 0.0 4 |
2230201 0.0 3 a
2230301  1.4218585 1 |
2230302 1.1961513 2 |
2230303  1,2110867 3 1
2230304  0,7802975 4 |
%am 0, 0899085 1
02 0,0722790 2 |
2230403 0,0334096 3
2230404  0,0309800 4
2230501 0.0 4
2230601 -90.0 4
2230801 3.81-6 0.0 4 .‘
2230801 0,0 0.0 3
2231001 00 4 :
2231101 0000 3 ;
2231201 0 15106600, 1278360, 2457350. 0.0 0.0 01 .‘
2231202 0 15115300, 1228100, 2457120, 0.0 0.0 02 '
2231203 0 15121100, 1227850, 2456970, 0.0 0.0 03
2231204 0 15130300, 1227690, 2456750, 0.0 0.0 04 |
2231300 0 j
2231301  1.4291000 1,4291000 0.0 01 |
2231302 1.3129900 1.3129900 0.0 02
2231303 3.1295000 3,1295000 0.0 03
A.12 ;
i
k
c













i Bosns invas]ewaa wanafonve aapsfacer, sen Jonte vonsfuosn wesalnses
. 3050000  “HLP-RABS T RRANCH
| 3060001 1 0
| 3050101 0.0 0.698336  0.0442927 0.0 0.0 0.0
| 3050102 4.06-5 0.0 o)
| 3050200 0 14957200, 1221770, 2460890, 0.0
3051101 305010000 310000000 0.0 0.1 01 (1100
| 3051201 i.massm i.wasam 111.0 : 1 1
‘-.\.. rap—— - - - pup—— e o e G penpp——— - —e r—— PR - - - e® o e
| ' mmu]xwmrmls cmm'r}m 1 1
. fosns snanlosne swowlowew sonsfenns sevslance avmelons ..-..],A....
| 3100000 “BUHL CONTR" BRANCH
3100001 2 0
| 300101 0.0 1,50013  0.0678467 0.0 0.0 0.0
: 3100102 4,085 0.0 00
3100200 0 14957200, 1222120, 2460890, 0.0
3101101 380010000 310000000 0.0388 0.8  0.84 0100
| 3102101 310010000 315000000 0,0083647 0.0 0.0 0100
‘ 3101201 21484000 ., 21484000 0.0
; 3102201 'f.oms-s :l:.omﬁ-a(l).o 1 1 :
L ‘uq—— - - - - - - - - - - @ 95 @ - -l - . res——— b - -
| amemlcwmam]amsm{mma 1 :
| guras suma]oans swens]uoen wracluces sracfenns anfes o
3150000 “SGHPMP SIM" PIPE
350001 12
| 3150101 0.0 12
| 3150201 0. 0083647 2
| 3150202 0032603 4
| 3150203 0,10562%6 5
| 350204 0.032603 7
‘ 3150205  0.0083647 9
| 3150206 0,008364 10
| 3150207 0.0046398 11
| 3150301 0.367768 1
| 3150302 0.552201 2
\ 350303 0.99397% 4
| 3150304  0.849744 6
' 3150305 0,993978 §
| 3150306 1.371350 9
| 3150307  1.365029 10
3150308 1.674812 11
| 3150309  0.545209 12
r 3150401 3.0767-3 1
| 3150402 4.67621-3 2
| 3150403 8.60554-2 4
3150404  8,97552-2 6
| 3150405  8.60554-2 §
| 3150406  1,82303-2 9
3150407  5.46687-2 1
’ 3150408  1.82489-2 11
3150400  2.83241-2 12
| 3150601 90.0 5
| 3150602 -90.0 10
| 3150603  90.0 11
| 3150604 0.0 12
3050701 0.127000 1
3150702 0.552201 2
3150703 0.99397% 4
A.16




J
|

3150704 0.457202 5

3150706  -0,457202 6

150706 -0,993978 §

3150707 <1.371350 9

3150708 -0,520701 10

3150709 1.212851 11

3150710 0.0 12

3150801 4.5 0.0 3

50802  4.08-5 0,124 3

3150803 4.08-5 0.0 t

3150804 4.0e-5 0,124 7

3150805 4.06-5 0.0 12

3150901 0.2 0.2 1

3150902 0.0 0.0 ¢

3150903  93.9 93.9 i

3150904 0.4 0.4 5

3150005 93.9 93.9 7

3150906 0.0 0.0 )

150907 0.2 0.2 9

3150908 4.1 4.1 10

3150908 0.4 0.4 11

3151001 00 12

3151101 0000 1

3161102 0100 2

J151103 0000 1

3151104 0100 8

3151105 006 10

2151106 0100 11

3151201 O 14956800, 1204970, 2460900, 0.0 0.0 01

J151202 0 14954200, 1136960, 2460960, 0.0 0.0 02

31651203 0 14948400, 1216750, 2461090, 0.0 0,0 03

3151204 0 14941000, 1217220, 2461250, 0.0 0.0 04

3151205 0 14935500, 1219110, 2461370, 0.0 0.0 05

3151206 0 14935500, 1219140, 2461370, 0.0 0.0 06

3151207 0 14941000, 12172 .. 2461250, 0.0 0.0 07

3151208 O 14948400, 1217200, 2461090, 0.0 0.0 08

3151209 0 14957300, 1206410, 2460890, 0.0 0.0 09

3151210 0 14964400, 1209760, 2460730, 0,0 0.0 10

3151211 0 14961800, 1196570, 2460790, 0.0 0.0 11

3151212 0 14957200, 1215100, 2460890, 0.0 0.0 12

3151500 0

3151301  -.14625-4 -.14625-1 0.0 0l

3151302 -.3542’.2-»4 -, 35422-4 0.0 02

3151303  -,13114-4 -.13114-4 0.0 03

3151304 -, 72833-5 -.72833-5 0.0 04

31561306  -.24333-5 -,24333-5 0.0 05

3151306 $8365-5 -.88365-5 0.0 06

3151307  -.29947-5 -.29947-5 0.0 07

3151308  -.19321-4 -.19321-4 0.0 08

3151309 -, 16780 3 -.16785-4 0.0 09

3151310 -, 16628~ 4 -, 16628-4 0.0 10

31o1311 0 -, 12497~ 4 l J2497-4 ? 0 11 :

Y- ellaire « mepaeran sren]lresn == 1 _.._..1-.._- o owi e ] e
RFACTOR \IIESSEL NOZ%LE - BROK?N LOOP C(lll.D LFG : ‘

Fronn samelevree mwmedodime wemw e - www femnme i -

3350000  "RVN BLCL " RRANCH

3350001 2 0

35001 0.0 (,749305 0.047979 0.0 0.0 0.0

A.17
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* COLD LEG PIPE m\ml ISOLATION VALVE ?ND 0BV " :
3600000 "CL 1S-00BV" SNGLVOL

3600101 0.0 0.569219 0.0297722 0.0 0.0 0.0
3600102 4.06-5 0.0 00

3600200 0 15031700, %Zdlﬁw. %459150. (11.0 l

« COLD LEG QUICK OPENING BLWD(IWN VALVE

Ponithis wamw]esny ssie] s en 1=
VALVE

ey St

T SRR Domasi

- lh_,. “---l-,,- -._-1---.
3650000  "CL Qusy "
3650101 360010000 805000000 0.0466 0.0 0.0 0000

3650201 0 00000000, 00000000 0,0

650300 TRWVLV

3650301 677

fuces wnacfunse wess]esos, suneferns drvelnars due dfuon cuwe]sse
» REFLOOD ?SSI.ST BY[‘?&S PlPlNGl- COLD LEG SIDE : {
o sapalerse pasx]ovae Bare]sees """l‘““' sume leowe saws |ewen
3700000  “"RASS C L " PIPE

00001 3

3700101  0.0388 2

3700102 00776 3

3700201 0.0388 2

3700301 0.0 3

3700401  0,0279 1

J700402 0,070 2

3700403 0.1165 3

3700601  90.0 1

3700602 0.0 3

3700701  0.64 1

3700702 0.0 3

3700801 4.0-5 0.0 3

3700901  0.28 0,28 1

JN0902 0,84 0.84 F/

3701001 00 3

3701101 0000 2

3701201 0 15029300, 1226830, 2459210, 0.0 0.0 01
3701202 0 15026900, 1226050, 2459270, 0.0 0.0 02
%ﬁ 8 15026900, 1224760, 2459270, 0.0 0.0 03

3701301 . 21514000 , 21514000 0.0 01
3701302 . 21508000 , 21508000 0.0 02

* REFLOOD ASSIST BYPASS VALVES

3750000 "RARS VALVS" SNGLJUN
3750101 370010000 380000000 0.0 15544 1.55¢4 0000
3750200 0O . 10749000 , 10749000 0.0

+ REFLOOD ASSIST BYPASS PIPING - HOT LEG SIDE

0000 RS H L pIPE |

300101 0.077%6 1 |

300102 0.0388 3 |
300201 0.03% 2
/0T 0.0 3

001 0.0915 1 a

/002 0.048 2 f_

A.19 ?

|

aaleh k. 308




e e e T T - S e

3800403  0.0489 3

3800601 0.0 |

3800602 90,0 z

3800603 0.0 K]

3800701 0.0 1

3800702 -0.64 o

3800703 0.0 3

3800801 4.0-5 0.0 3

800901 0,84 0.84 1

3800902 0.28 0.28 /

3801001 00 3

3801101 0000 e

3801201 O 14962500, 1223750, 2469100, 0.0 0.0 01

3801202 0 14954900, 1223220, 2469090, 0.0 0.0 02

3801203 0 14957200, 1222740, 2460890, 0.0 0.0 03

3801300 0

3801301 . 21492000 , 21492000 0,0 01

2801302 . 21488000 21488000 0.0 02

WSeatubagibagudateduatadutatuetotudebutototetatodusssfatetete

+

*  PRESSURIZER

fengin webmlmman, smas]onnsrslaais Sansiened jsrinlobad mveklani

+ SURGE LINE PCS ﬁlﬂﬂ

PRI .._-_l...‘,_., - -1- -.,.1_._., ,.-..-1.--..‘ __.,_1-..... .....-1...-.

4000000 "SRG LN PCS™ BRANCH

4000001 0

4000101 1.“561'3 2.30 0.0 0.0 90.0 0,5

4000102 2,3622-5 0.0 00

4000200 0 14895700, 1345680, 2462200, 0.0

4001101 107000000 400000000 1.44561-3 3.9 3.9 0002

4002101 400010000 405000000 1.44561-3 2.85 2.8 1000

4001201  1.16231-2 1.16231-2 0,0

4002201  1.16247-2 1.16247-2 0.0

fiduny pensfnvan pwsalyrin wanrnes snsclenns wrac]sian sqae]vees

* PRESSURIZER URGE LINE

P .._--1-.._.. -.-..]-.-- --....1..._-_ _,__,1..._- .._.._l-...... -,...] .....

4050000 "SRG LN PZR" PIPE

4050001 2

4050101  1,44561-3 2

4050201  1.44561-3 1

4050301  2.30 2

4050401 0.0 2

4050601 900 2

4050701 0,30 2

4050801  2.3622-5 0.0 2

4050901 2,85 2.85 1

4051001 00 2

4051101 1000 1

4051201 0 14892800, 1383720, 2462200, 0.0 0.0 01

4051202 0 14890800, 1435980, 2462300, 0.0 0,7 02

4051300 0

4051301  1.16231-2 % . 16231-2 ? 0 (111 ; g

S TE Swol lishh rkbuilbewn wawrdiianen ' aywyeleman ool awae ] wenn

* PRESSURIZER SURGE LINE

- ----1--'- -~-.,1-_v- ----l..,.. .._,..]ﬁ._, .A_..l....-.. ......-l---...

4100000  “SRG LINE " SNGLJUN

4100101 405010000 415000000 1,44561-3 0.42 1.00 1000
A.20
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B T i s R R o, [0, i o Byt T i e T P o s e e

4100201 (l) moms ’ . DBO8TEY (1) 0 3 l

frras sewn > b B I8 . S wnme ]
PRESSIMI%E! VESS&L : 1 1 :

uwmo nESSEL" PIPE

4150001 6

4150101 0.0 2

4150102 0,965 &

4150103 0.0 6

4150201 0.0 5

4150301  0.1815 1

4150302 0,154 2

4150303  0.39%67 3

4150304 0.5289 4

4150306  0,3967 5

4150306  0,1943 6

4150401  0.0684 1

4150402  0,0838 2

4150403 0.0 %

415404  0.0732 6

4150601 0.0 b

4150601 90,0 b

4150801 4.0E-5 0.0 6

4151001 00 6

4151101 0000 5

4151201 0 14889200, 1551340, 2462340, 0.0 0.0 £1

4151202 0 14888200, 1576890, 2462360, 0,0 0.0 02

41561203 0 14888600, 1578210, 24623%.. 0.0 0.0 03

4151204 0 14884300, 1579040, 2463380, 31381 0.0 04

4151206 0 14882900, 1581860, 2462380, 1.0 0.0 05

4151206 0 '4882600, 1581850, 2462350, 1.0 0,0 06

4151300 0

4161301  4.13174-5 4,13174-5 0.0 01

4151302 2.7575%-5 2,75755-5 0,0 02

4151303  2.50280-5 .50049 0.0 03

4151304  -.37026  5.25011-5 0.0 04

4151305  -,13472  1.81309-5 0,0 05

D B e s el
PRBSSIIRI?’.R VESSELITO T0P KA’{ . .

Brwws whon|omwmy sums]ecen assu]lerrn sonelorne vavn]awas ----1-_--

4170000  "VSSL-TPHAT" SNGLJUN

4170101 415010000 42000007% 0.0 0.0 0.0 0000

4170201 (1) 119776 211.46367~5 (1).0 :

fnmnn hemw lenen wsse]lrsem acisloren o SRR, (——- --.-1..-_-

. PRESSUR]?ER ToP HA'{ AND RELI?F C(X!NE(']{ON l ;

* - e - e - - - - - - - . - o | e I

4200000  "PZR TOPHAT" PIPE

4200001 2

4200101 0.0 d

4200201 0.0 1

4200301  0,1104915 2

4200401  0,0139870 2

4200601 90.0 2

4200801  4.k-5 0, 346066 2

4201001 00 é

4201101 0000 1

4201201 © 14882500, 1581850, 2462380, 1.0 0,0 01

4201202 0 14882400, 1581840, 2462380, 1.0 0.0 02

N P =



4201300 0
4201301 2096 220375 0.0 0
. SPRAY LINE

hissn wonefesen suvileise wasefessn rpenfasen spenfenes cosnfuran
4300000 "SI'RAY E BRANCH
4300001 1 0

4300101 0.0003362 6,322 0.0 0.0 9.0 2.9905

4300102 4.0-5 0.0 00

4200200 0 15067800, 1227770, 2458270, 0.0

4301101 172000000 430000000 0.0 0.0 0.0 0002
4301201 -5.3194-6 -5.3194-6 0.0
4*3*344«$h$*3‘3'$44t$*$ﬂ$*3534'34'3-3*3*&3‘3«3*3*34*&S*

«  STEAM GENERATOR SECONDAKY SIDE

]

+ PRIMARY SEPARATOR
5000000 "SEPARATOR " SEPARATR
5000001 3 0

5000101 0,0 0.4445 0.2425 0.0 9.0 0,4445
5000102 4.E-5 0.2840 (0

5000200 0 5222780.0 1161490, 2595710, 89048

5001101 500010000 520000000 0,087745 0,0 0.0 0100
5002101 500000000 505000000 0,087745 0.0 0.0 0100
5003101 515010000 500000000 0,29187 0.4 0.4 0100
5001201  1.3751  1.4411 0.0
5002201 53770 50887 0.0
5003201  2.7804  3,5935 (1) 0

PO, ---..]_'.-.. ,‘--1-_-- -

+ SEPARATOR BYPASS

_.1_“-- v..,a.l.--.. )

5030000  “SEPBYPASS " BRANCH
5030001 2 0

5030101 0.0 0.4445 04384 0.9 90,0 0,445
5030102 425  0.3678 00
5030200 0 52227800 1611330, 2595720, 99999

5031101 505000000 503000000 0,98627 0.0 0.0 0100
5032101 503010000 520000000 0,98627 0.8 0.0 0100
5031201 -.16063 48006 0.9

5032201  2.33241-2 ,17866 0.0

R, .»-.-.1.,--. cemm]onea ----1-..--‘ e L ----1-..-.
+ SEPARATOR OUTLET REGION

e, vt i, Bocalsnve padefunne mnprlreee mymnfuivhe gl
5050000  "LWR SEPAR " BRANCH

5050001 1 0

5050101 0.0 1.2131  1.4850 0.0 -90.0 ~1,2131
5050102  4.E-5 19048 00

5060200 9 5222770,0 1161410, 2595720, 37208

5051101 505010000 508000000 0.0 0.0 0.0 0160
5051201 47026  -.47917 0.0

Bty piEad i sisnlraed Foaalises rotifiniy mhuv]oie® dumelioed
« FEED INLET VOLUME

Fhnga: vied vy sxmplnse apvelerus spanfuoun varyloniy wnasdsess

5080000  “UPR DWNCMR" RRANCH

5080001 1 0

“os0101 - 0.0 0.6096  0.22107 0.0 -90,0 -0, 609
A.22
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ri

B ——

e e el e

oz 465 01660 0
5080200 5228350,0 1094450, 2599690, 0.0

5081101 508010000 310000000 0,0 0.0 0.0 0100
5081201 58694 68694 0.0

« STEAM GENERATOR DOWNCOMER

i -"-l"'" e --l i3 -_,_1.~_- . ..l_«_- _-_.l-,-_ --!-1_.‘-
S100000  “DNNCMK ANNULUS

5100001 3

5100101 0232 3

5100201 .0 ;

5100301 0.6096 3

5100401 0,0 3

5100601 -90.0

510701 0,609 3

5100801 4.E5 010793 3

5100001 0,0 0.0 2

5101001 00 3

5101101 0000 2

5101200 0 5233030.0 1004480, 2595670, 0.0 0.0 01
5101202 0 5237770.0 1095280, 2595640, 0.0 0.0 02
5101203 0 §242510,0 1095650, 2505610, 0.0 0.0 03
5101300 0

5101301 56704 58704 0,0 0

5101302 58714 58714 0.0 2

¢ JUKCTION FHOS DONCOMER T0 BOLLER 1 1
‘--_.. (R P T re e - - PSRN g— - -l p——— NORpR—— rape - o -
5130000 "DNCMR-BLR " SNGLJUN

5130101 510010000 515060000 0,0 175 1.5 0100

5130201 0 8722 B39 0.0

R -..-_.1.,..,.. .._....l--u_ --._-1-,.4.._ .,,--1-...._ ..-..-l--_- .---1-_.«-

* STEAM GENERATOR BOILER

PUN ----1.-,- ._-_lmw-" et R _--al-.-- e C -‘-.l-"--
5150000 “BOILER " P1PE

5150001 5

6150101 0.2776 4

5150102  0,306294 5

5150201 0.0 i

5150301 1.8288 4

5150302 1.2131 6

5150401 0.0 5

0150601 60,0 R

5150602 90,0 5

5150701 0,609 4

5150702  1.2131 5

5150801 4.E-5 0,024 4

5150802 4.E-5 0.592 5

5150901 4.05 4.05 1

5151001 (0 5

5151101 0100 4

9151201 0 5241030,0 1154980, 2595580, .49316 0.0 01
5151202 0 5237440,0 1161810, 259510, .71327 0.0 02
51512083 O 6233350,0 1162120, 2595650, %0605 0,0 OF
5151204 0O 5232841.0 1161820, 2595680, .85407 0.0 04
5151205 O 5237361.0 1161540, 2595700, 87426 0.0 0§
5151300 0

5151301 94859 1.3289 0.0 01

A.23




shthen i B A R e T el e Sd T

6151302 1.5589  2.,3657 0.0

5151303 2.1266 3.33%2 0.0 03
5151304 %6“0 g 0529 (11.0 : 1 1
.p-—— B e - wan lonwey vanplmespwnw ssee leances samw lommew

dreen ualecve oo clman cemefemen memsfenns senc]
5200000 “LWR STH D" BRANCH
5200001 1

i 0
5200101 0,0 0.46956 0.705312 0.0 9.0 0, *6956
5200102  4.E-5 1,383 00
5200200 G 5219990,0 1161320, 2595680, 1.0
5201101 20010000 525000000 0.0 0.0 0.0 0100
5301201 50120 64094 0, 0
R - _1.~.~ wp--l__ e l ﬁ-g-].__. ..-Alu.._ ---,1,_-_
 UPPER PORTION Ol" STEAH D(Hh

e Lo L BT B C
5250000 "ummm" BRANCH
5250001 1

5250101 0.0 0.46956 0,706312 0.0 90.0 0.46956
5250102  4.E-5 1,383 00

5250200 0 5219870,0 1161310, 2595700, 1.0

5261101 525010000 530000000 0.0 0.8 0.8 0100
5251201 15.687 20,771 0.0

e -.--l el ] ek 1-."_ ----l-“-- -.--]_.-» _---l-_--
. STEAH Plll’E FROM GE?IIERATOR TOI(‘()NTROL V?LVE , .
5300000 "STEM PIPE" SNGLVOL

5300101 0.04635 25,074 0.0 0.0 0.0 0.0
5300102 4.E-5 0.0 00

5300200 (l) i)203370 0 }160330 %595740. ]99998 l

« STEAM FLOW CONTROL VALVE

goras.om thunes wenblurhe axislrase asealiear tews]setn sose]iare

5400000  "CV-P4-10 VALVE

5400101 530010000 541000000 0,0047772 0.0 0,0 1100
5400201 0 16,933 36.097 0.0

5400300  MTRVLY

5400301 685 686 005  0.645229 540

20254000 NORMAREA

20254001 0.0 9,254

20254002 9254  9.25-4

20254003 1.0 1.0

* PIPE MR{STREM {F lSTEAH C()N‘i‘RUL VALVEI .

e T e T L Lt L B
5410000  "COND INLET" BRANCH

5410001 1 0

310101  0.06557 4.4 0.0 0.0 0.0 0.0
5410102  4.E-5 0.0 00

9410200 0O 2009650.0 907346, 2597920, 99820
511101 541010000 542000000 0.0 0.0 0.0 0100
5411201 16,933  36.097 0.0

gusse sonnlecms sapalnrss seps]orae sivsfoone aesi]inre wusefeess
« AIR COOLED CONDENSER

gommn mmma]emes mema]emnn senc]ocn ceme]enns ceca]enns SR
5420000  "CONDENSER " TMOPVOL

5420101  0,21677 17.67 0.0 0.0 0.0 0,0
5420102  4.E-5 0,02 (0

A.24

- yar— e S B SRR S =SSO S0 WL U PSS

B s e L R AR



A e M

|

pasbarass B LAl B

5420200 2
5420207 0.0 ZIX)EG 1.0

A ..«...l-‘-_ PO - ..,.1.-.» --..-]...... ,....1., P ...--1--..-
+ STEAM BYPASS VlLVE

40000 “CTH BYPSS " VALVE

250101 530010000 546000000 3,24 0,0 0.0 0100
5450201 0 00000000 . 00000000 0.0

5450300  TRPVLY

5450301 687

& .....-1 - Spp— 1 " ~__.]-.w ,-.ﬁl-,-_ --._1..-., ,-,,l---_
¢ MR coLED cmnmrlan 1 1 ] ;
5460000  “CONDENSER " TMOPVOL

5460101  0.21677 17.67  0.U 0.0 " 0.0
5460102 4.85 002 00
5460200 1 516

5460201 0.0 5508 0,999

5460207 }mm :}33.5 (])990

.uoo.- L B - - - - - - - -
+ FERD crmlm TANK | 1
‘-——v - e e - - - W T - PR

5660000 "FEED TANK * TMDPVOL

5650101 29,81  3.048 0.0 0.0 0.0 0.0
5650102 4.E-5 0.0 0

5650200 1 %9

5660201 -1.0  478.706 0.0

» FEED WATER

e e L L ens) SUCTIR CRURETES GRS
5660000 "FEED " TMDPJUN

s-.-. Scooo
e

L

i
A=

e

-AWFEEDSI’ORAGETANK

5680101  29.81 3.048 0.0 0.0 0.0 0.0
5680102  4.E-5 0.0 00

* AUX IEEDJUATER :

5690000  "AUX FEED " TMDPJUN

5690101 568000000 508000000 0,05

5690200 1 690

5690301 -1,0 0 (X) 0.0 0 0

5690202 0.0 0.0
*3*3*34'3\'3‘3-34*8*3*5*3*3*34‘&*3*8*3*3*5-3«5‘-3*3*3*3*3‘\3*8*3'

«  ECC SYSTEM

; 0 0
1

AR T

S S e S T



dreee mese]unes mesfuras mmesforse sencfonnn meneferis sonsleees

. ECC CllBC'iﬁ VALVE ] l : : :
ﬁ(llﬂl) "ECC LHWLV" VALVE

6000101 605010000 185000000 5,9896-3 0,935 0,935 1120
6000201 O L0000000 , 0GO00000 0.0

6000300 TRPVLV

6000301 68]

inwrs way l 1 ohéd _..,1 e ."_,] -2 .,.vl_,.v . .,]-..»
+ b HFADF K m P( 3

PO PR l 1 - l.... _..,l_. . .»1._.. _.,4]‘“".
6050(!1) "L(,(,S HEADR" SNGLVOL

6050101  5.9896-3 5.0148 0.0 0.0 90.0 3. 3071202
6050102 4.0-5 0.0 ]

605)300 (]' }3'1959()0. }7241() u489140 0.0
N L R s ) E 1 - __.1_-_. ---_1.. -
. ACCUHULAT()R VAWF |
e e T P et RIS CRS S ‘
6100000 “MZ(.UH VLV B VALVE |
6100101 615010000 KOSO00000 5, 9896-3 6,278 6.278 1000
6100201 0 0.0 0.0 0.0
6100300  TRPVIV
6100301 6¥2
Mo dwmms]enen o P TR EET 1 i e 1_ .__-1__“_
« ACCUMULATOR PIPF
P -_-_1-,_, ], - __-hl-___ q___lm... ..qnl».~. _-n.l_.”_
6150000  “ACC PIPE B SNGLVOL
6150101 0.0 25,9497165 0,4074774 0.0 0.0 0.0
6150102  4.0-5 0.0 01
6150200 (1) %3580‘)0(1 il.AOq u?&‘)d&() 0.0 :
R n - J——— 1- g —
. ACLWATUR VESSEL
[ p— -,--l * _m._l.‘ i 1..h‘ u._,l..." -."‘1...-
+6200000 "ACCIJMLATR" ACCUM

+6200101 0.0 1.8103 2,322 0.0 90.0 1.8103

«6200102  4.0-5 0,0 0]

«6200200 4.31%6  306.6 !
«670 101 615000000 8,2132-3 13.3 13.3 0 |
6202200 l0.0 11.0662 12.4509 11.6927 10.04445 10 000

e mnmnlomes seweloses cneslesee drne]rernr crma]asin mene]ownn

* BNST LPIS
s s e e Wi EEEIRES B
6250000  “BNST LP1S " THOPVOL

6250101 20,44 5.0 0.0 0.0 90.0 5.0
6250102 4.08-5 0.0 00

6250200 3

6250201 0.0 1.045 300,0

fhint | hgdluenn sripwdionns senalone o prasferen sesefoner saselems
« LOW PRESSURE INJECTION SYSTEM

T B e vt it CEETIEES B

6300000  "LPIS " TMDPJUN
6300101 625000000 605000000 5,9896-3
6300200 1 6%4 P 605010000

6300201 -1.0 0.0 0.0 0.0
6300202 6.0 0.0 0.0 0.0
6300203 8.483+44 7.045 0.0 0.0
6300204 4.297+5  6.091 0.0 0.0

FleT N IR ST e R — R 1o
- e e e T e i e AT e TR




6300205  7.7455  5.045 0.0 0.0

6300206 9.448+5 4,313 0.0 0.0

6300207 1,119 3.4M 0.0 0.0

6300208 1. 18646 3 173 0.0 0.0

6300208  1.257+6 2.673 0.0 0.0

63CI210  1.326+6 2,159 0.0 0.0

6300211 1,395+6 1.536 0.0 0.0

6300217 1.46446  0.7182 0.0 0.0

6300213  1.517+6 0.0 0.0 0.0

P R _-,_l B ® h.lﬁ.”_ ..l & 1.. . 1 . ,1 ol
+ BwST HPI“.

PR l 1 - o 1 ......... t._._ _.._1.... - 1h,_“

6350000 "WST HPIS - TMDPVOL,

6350101 20 44 5.0 0.0 0.0 90,0 5.0

6350102  4.08-5 0.0 ()

6350200 3

6350201 0.0 1.045 300.0

gusss wawa]uesn wane]o wfreve snwafernr wres]eran sene]asns

+ HIGH Plﬂ?SURE lNJE(l,'Tl(N ‘:Wﬂlln i l 1

*---4 . a3 .- PPN - - - - - [ - rpp— Rp——

6400000  “HPIS ¥ THDPJUN

6400101 635000000 185000000 5, 9893

6400200 1 683 3 185010000

6400201 1.0 0.0 0.0 0.0
6400202 0.0 LTH687272 0.0 0.0
6400203  7.72514+6 75687272 0.0 0.0
6400204  8.3597+6 31536281 0.0 a.(
6400205 17, 2436+6 31536281 0.0 0.0
tSilt$t$.$i$a$att$a$tSt‘ist’oitsiso$n$¢$o$:$n$«$t$n3n8¢$;$a$a$¢$a

*  CONTAINMENT

*

Poe—— ___~l_~__ l 1 ,-.,l_.,. -h.-l._.. \,N-lm-.-
’ Lmalmi:m aa(mlm rowlwr, 1 1 1
.o——-— waem leman e -+ - i e se snan loone wanelowen
8050000  “CONT BLCL " TMDPVOL

8050101 0.0 1.0 0.1 0.0 0.0 0.0
8050102 0.0 0.0 00

aomaoo z .

805020
n‘a‘o‘n}t‘tso! ‘t‘lSEs¢‘¢‘.s&sﬁstsi‘tsi‘i$t3ﬂstsl$tst$a‘t‘t$tsl‘*
«  REACTOR VESSEL HEAT STRUCTURES

*
¢ REACTOR VESSEL WALL HEAT STRICTIRES ] 1
‘--—- b f . — el Rt o | - - - - - - e o

* THE REACTOR VESSEL WALL 1S NOT MODELLED ABOVE THE NOZZLES.
* THE VESSEL TO FILLER GAP IS ASSUMED TO INSULATE THE VESSEL
« FROM THE FILLERS, THE VESSEL T0 FILLER GAP IS NOT MODELLED
* AT THIS ELEVATION,

+ REACTOR VESSEL WALL ABOVE STATION 178 - 5,50 INCHES THICK
« STATION 178 10 258

12231000 2 5 2 i 0.7328
12231100 0 !
12231101 4 0.8725







e 1
'

_ﬁg_.—_ﬁ,-.,ﬁ._ﬁg_

1 e T gy TR e e . . M T ea e e m = T me

O i B e e ey e bl

12000501 20010000 0 1
12000602 202610000 0 1
12000601 0 0 0
12000602 0 0 0
12000701 0 0.0 0.0
12000801 0 0.1524  0,3245
120802 0 0184 0.3245
P PLRELIRITRTS, [T ragreers, SRRERRSE, e
+ INLET ANNULES LOWER VOLUME

» STATION ;47 3 10 3?4 0 :
12050000 1 5 2
12050100 0 1

12050101 4 0,726¢

12050201 4 q

12050301 0.0 q

2050401  556.0 5

12050501 205010000 0 1
12050601 223010000 0 i
12060701 0 0.0 0.0
12050801 0 0,1524  0,3245
12050901 0O 0.7  0.0253
Nvrey mmewfeans eesidy =g mrvion

+ DOWNCOMER AND LOWER .UM

» STATION 67.7 Tﬂ ’47 J

R --]---_ ] ,.._‘]., =
12100000 7 3 2
12100106 0 |

12100101 4 0.7264

12100261 4 4

12100301 0.0 R

12106401  556.0 B

12100501 210010000 0 1
12100502 210020000 O 1
12100503 210030000 0 1
12100504 210040000 0 1
12100505 210050000 0 1
12100506 210060000 O 1
12100507 215010000 0 1
12100601 223010000 0 i
12100602 223020000 0 1
12100603 223020000 0 1
12100604 223030000 0 1
12100605 223030000 0 1
12100606 223040000 0 1
12100607 223040000 0 1
12100701 0 0.0 0.0
12100801 O 0.1016  0,215%
12100802 © 0.1016  0.2155
12100803 0 0.1016  0.2155
1210064 O 0.1016  0.2155
12100805 0O 0.1016  0.2155
12100806 © 0,1016  0,2155
12100807 0 0,1016  0.2155
12100901 0 00127  0,0253
12100902 0 0.0127  0.0253
12100903 O 0,0127  0.0253
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03533183 7
1.0267313 1
(.4933248 2
0.7028265 3
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12310000 6 10 2 1 0.0
12310100 0 1

12316101 § 4.647F °

12310102 1 4,742k,

12310103 3 5,359E-3

22310201 1 5

12310202 -2 b

12310203 -3 9

12310301 1.0 5

12310302 0.0 Y

12310401 575.0 10

12310501 O 0 0 1

12310601 230010000 10000 1 ! 307.00 6 =« 89/11/09

12310701 900 0.1389% 0.0 0.0 1+ 100Z POWER
12310702 900 0,15345 0.0 0.0 2 » 1007 POWER
12310703 900 0.16486 0.0 0.0 3 + 100% POWER
12310704 900 0.13947 0.0 0.0 4 » 100% POWER
12310705 900 0.11431 0.0 0.0 5 + 100% POWER
12310706 900 0.08461 0.0 0.0 6 + 1007 POWER
12310801 5) 0.01240 (1) L1504 1, 77.) b

frowie. wapifiiom suktfuiar dery]eees, soacjides enedliasy mon]esar

» UPPER CORE SUPPORT S'l'RU(‘TlJRF
» STATION 190.5 TO 234.5

Wrsies ng i dynrfirse sesaforey sesnjires caomlnean nsvefanee
12400000 2 5 2 1 0,282
12400100 6 1
12400101 4 0,31
12400201 4 4
12400301 0.0 4
12400401 575.0 9
12400501 240017000 5000000 1 1 0.4933248 2
12400601 0 0 0 1 0.4933248 2
12400701 0O 0.0 0.0 0.0 2
12400801 O 0,56 0.0 9. 9866496 2
e e -,..._1---. >___.1--_- _-.-_1_,‘..* .._-_1---. ,._hl-_-.- _-_-1-_,.,
* FUEL MODULES
~ STATIOM 187.6 TO 258.4
Y Spp— ......-..]-. - ._---1_‘_...., -..-..l-._.._ ----1--__ -._..‘.1.....- __.,_1__--
12510000 1 B 1 1 €.0
12510100 0O 1
12510101 4 0.01
12510201 4 B
12510301 0.0 4
12510401 575.0 0
12510501 250010000 0O 1 1 1.8 1
12510601 251010000 © 1 1 1.8 1
12510701 0 0.0 0.0 1.8 1
12510801 O 0.0 0.0 1.8 1
12510901 0 0.0 0.0 1.8 1
Remes raeffiias swsafeges Seppfescs swnafosne sanafasee saaafando
+ UPPER PLENUM INTEKNALS
et st iy utuiliage vorafiden mrpienn fuoefwas <emiirees
12551000 3 5 1 | 0.9
12551100 0 1
12551101 4 0.005
12551201 4 1
12551301 0.0 R
A.32

307.00 6+ 1.68X1096/6
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11001801 0 0 0 158878 1
11001802 0 0 0 1.0531192 2

11001803 0 0 0 0.2810215 3

1100184 0 0 0 0.9207292 4

11001805 0 0 0 1.38893 5
11001806 0 0 0 0.688596

11001807 0 0 0 0,558577 7

11001808 0 0 0 0.759%14 8

11001809 0 0 0 0.3542995 9

11001810 0 0 0 02844229 10
11001811 0 0 0 04163655 11
11001812 0 0 0 0.613244 12
11001813 0 0 0 1.15189 13
11001814 0 0 0 1.00965 14

R eerannt Wi EtIE IURSAPSES IS
+ STEAM GENERATOK CONNECTIONS

11002000 2 5 2 1 0.1625
11002100 0 1

11002101 4 0.203

11002201 4 4

11002301 0.0 4

1002401 50.0 5

11002501 112020000 0 1 1 0,707687 1
11002502 118010000 0 1 1 0.546638 2
11002601 -939 0 3949 1 0.707687 1
11002602 -939 0 349 1 0.546638 7
11002701 © 0 0 0 2

11002801 0 0 0 0.707687 1

1002802 0 0 0 0.546638 2 :
*-;...- e o ke o o .-y - -~ - --—..1 - - - - -
» .16 METER DIAMETER PIPING

e e 1---
11003000 7 5 2 ] 0.108
11003100 0 1

11003101 4 0.1365

11003201 4 4

11003301 0.0 4

11003401 560.0 5

11003501 125010000 0 1 1 1.00308 1
17003502 13001000 0 i 1 0.45720) 2
11003503 140010000 ( 1 1 0.502185 3
11003504 145010000 0 1 1 1.40843 4
11003505 155010000 0 1 1 1.00308 5
11003506 160010000 0 1 1 0.457201 6
11003507 170010000 0 1 1 0.514071 7
11003601 939 0 3949 ] 1.00308 1
11003602 939 0 3949 1 0.457201 2
11003603 930 0 3949 1 0.502185 3
1003604 939 0 349 1 1.40843 4
11005605 939 0 3949 1 1.00308 5
11003606 -939 0 349 1 0.457201 6
11003607 -939 0 349 1 0.514071 7
11003701 0 0 0 0 7
11003801 0 0 0 1.00308 1
11003802 0 0 0 0.457201 2
11003803 0 0 0 0.502185 3

11003804 0 0 0 1.40803 4

A.36












13502501 350010000 0 1 1 0,4533%4 1
13502502 350020000 0 1 1 1.074803 2
13502601 -939 0 3949 1 0,453394 1
13502602 -939 0 3949 1 1.074803 2
13502701 0O 0 0 0 2

13502801 0 0 0 ' 453394 1

13502802 0 0 0 +.074803 2

RS shaallanas Spasfupne ror]deny veadlame sedufrees dnes] v
* REFLOOD ?SSIQT PlP%NG AND Vh?VFS ; : l
13700000 b 5 '/ 1 0.111
13700100 D 1

1370001 4 (.1365

13700201 4 4

13700301 0.0 a

13700401  550.0 b]

13700501 370010000 0 1 1 0.7251 1
13700502 370020000 0 1 1 1.8200 2
13700503 370030000 0 1 1 29055 3
137005¢, 380010000 0 1 1 2,898 4
137 0505 - 380020000 0 1 1 1.2231 5
13700506 380030000 0 1 1 1.1065 6
13700601  -939 0 3849 1 0.7251 1
13700602 939 0 J949 1 1.8200 2
13700603 939 0 3949 1 2,905 3
13700604 -939 U 3949 1 2.2898 4
13700605  -939 0 J949 1 1.2231 6
13700606 -939 0 3549 1 1.1665 ©
13700701 0 0 0 (0 b

13700801 © 0 0 0.7246 1

13700802 0 0 0 1.820 &

13700803 0 0 0 17430 3

13700804 0 0 0 1.144 4

13700805 0 0 { 1.181 9

137C0806 0 0 1.2 6

0
*$*$ﬁ$i$l$t‘n$i$t$t$t$*$*‘i‘ﬁ‘t‘\t;i t$isa$*$t$*$t$t$t$l$t$*$*$*s*

* PRESSURIZER HEAT STRUCTURES
*

g u---l---- ,---1-_n- -‘--1-‘,. m-.-l____ _“_,]-_--
+ VESSEL ROTTOM
ety _.__1____ ,___1_,__ _-,_]-_w- »p“,l_--_ _-@_l-h_-
14151000 1 5 1 1 0.0
14151100 0 1
14151101 4 0.0762
14151200 5 4
14151301 0,0 4
14151401 613.0 5
14151501 415010000 0 1 1 0362
14151601 -939 0 3960 0.362
14151701 0 0 0 U ]
14151801 0 0.0 £ 1.0 1
+ VESSEL SIDES - LARGE mmzm; SECTION :
*-....- el b il L - ——— - - - - - - o —
14152000 & 5 2 ! 0.4229
14152100 0 1
14152101 4 0.49911

A.40
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20100102 4.1667€2 6.46
20100103 5,

20100104 6,99817E2 4.633177
20100105 8.66483E2 3.880307
20100106 1.03315E3 3.357625
20100107 1,08871E3 3.155125
20100108 1.19982E3 2.983787
20100109 1,28315E5 2.836674
20100110  1.36648E3 2.713792
20100111  1,53315E3 2.571680
20100112  1.61648E3 2.448990
20100113 1.69982E3 2.391875
20100114 1.97759E3 2. 289762
20100115 2,25537E3 2.307069
20100116 2.53315E3 2,433413
20100117 2,81093E3 2.661870
20100118 3.08871E3 2.994171

R SR ———

g ——

N e R Tet E e s

« 102 - VOIIJUPETRIC HI-IZAT CAPACITIY
hrmee S fmeiem e ] e e e | -
20100151 2,73150E2 2.310427E6
20100152  3.23150E2 2.571985E6
20100153  3.73150E2 2.746357E6
20100154 6.7.15E2 3. 138694E6
20100155 1,37315E3 3.443844E6
20100156 1.77315E3 3.531030E6
20100157 1.97315E3 3.792588E6
20100158 2.17315E3 4.228518E6
20100159 2.37315E3 4.882412E6
20100160 2.67315E3 6.015829E6
20100161 2.77315E3 6.320980E6
20100162 2,87315E3 6.582538E6
20100163 2.97315E3 6.713317E6
20100164 3.11315E3 6.800503E6
20100165 4.69982k3 6.800503E6

e il st e g |y ] s

+ GAP - THIiZRML CONDUCTIVITY
T b B et
20100201 273.15 014

20100202 590.0 0.24

20100203 810.0 0.29

20100204 1090.0 0.36

20100205 1370.0 0.42

20100206  3260.0 ?.75 A
fommn e Jomme - e
* GAP - VOllaUHETRIC KEIZAT CAPACITY
PO i TP NS, SE
20100251 273.15 5.4

20100252 3250 0 5.4

_*-_1-

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

R

o | e

-_-_1---_ ----l---~

s B

e e

Mosos smma]emn we J-vmm mene e loene =eme R

+ ZIRCALOY- 4 THERMAL CONDUCTIVITY

]

Eé §§
oC ~3
S3E
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* INCONEL-(li(l) . VOLUI;EYI’R]C HEA'{ CAPACITY

e R R i i e S Rt
20100651 366.5  3,908+6

20100652 477.6 4.084+6

20100653 588.7 4.260+6
20100654  700,0 4.43646
20100656  810.9 4.665t6
20100657 922.0 4.929+6

20100658 1033.2  5.105+6
20100659 1477.6 5,727+
t‘t‘t*t‘t‘t‘t‘t‘t;t‘tsistststsi$i$t$i$t$*$k$t$i$ﬁ$t$t$t$p$ﬁ$i$ASt

. CONTROL VARTABLES
»

s Lo e PRSI, INSRUSIRUI, [SRSRRC R FSees, O
« 001-006 LEVEL CALCULATORS

K= ..-,..]-..-- _---1.,--- ...h..-l..._- _--_.1-.._._ - -.1_.‘._ ----1_-..-
» 001 STEAM GENERATOR LEVEL

20500100 SGLVL  SUM 1.0 0.0 1

20500101 0.0 0.4445  VOIDF 503010000

20500102 1.2131  VOIDF 505010000

20500103 0.6096  VOII. 508010000

20500104 0,609  VOIDF 510010000

20500105 0.6096  VOIDF 510020000

20500106 0.609  VOIDF 510030000

» (002 PRESSURIZER LEVEL
20500200 PZRIVL ~ SUM 1.0 0.0 1
20500201 0.0 0.1815  VOIDF 415010000

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

* 004 ACCUMULATOR LEVEL
«20500400 ACCMLVL  INTEGRAL -6.3480-3 2.0447 0O
« 20500401 VEIJ'.] 680010000

e B 1o o Jormn < Jomme wme J-mme mee 1----
‘ 061-0721 PRIMARY SYSTEH HASS CALCULATOR

* 061 INTACTLOOPHUTLEGMSS
20506100 ILHLMASS SUM 1.0 0.0 1
20506101 0.0 0.102752 RHO 100010000

20506102 7.57291-2 RHO 105010000
20506103 6.43178-2 KHO 110010000
20506104 7.96973-2 RHO 112010000
20506105 5.79614-2 RHO 112020000
+ (62 STEAM GENERATOR PRIMARY MASS

20506200 SGPRIMASS SUM 1.0 0.0 1
20506201 0.0 (,335320 RHO 114010000
20506202 0.136356 RHO 115010000
20506203 9.21538-2 RHO 115020000
20500204 9.21538-2 RHO 115030000
20506205 6.99783-2 RHO 115040000
20506206 6.99783-2 RHO 115050000
20506207 9.21538-2 RHO 115660000

A4
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20506208 9,21538-2 RHO
20506209 01,136356 RHO
20506210 (.335320 RHO
* 063 PUMP SUCTION PIPING MASS
20506300  PMPSUMASS SUM 1.0
20506301 0.0 4.45625-2 RHO
20506302 4.15137-2
20506303 3.54278-2 RHO
20506304 4,87901-2 RHO
20506305 6.40548-2 RHO
20506306 1.77444-2 RHO
20506307 6.40548-2 RHO
20506308 1.77444-2 RHO
+ 064 INTACT LOOP COLD LEG MASS
20506400 TLCLMASS  SUM 1.0
20506401 0.0 9.91000-2
20506402 1.83649-2 RHO
20506403 6.33861-2 RHO
20506404 3.16011-2 RHO
20506405 9.91000-2 RHO
20506406 1,92958-2 RHO
20506407 3.£4280-2 RHO
20506408 3.88950-2 RHO
20506409 7,30598-2 RHO
20506410 6.44920-2 RHO

» 065 DOWNCOMER/LOWER PLENUM MASS
20506500 DCLPMASS  SUM 1.0

20506501 0.0
20506502

20506510

= 066 REACTOR VESSEL FILLER GAP MASS

0.0864164 RHO
0.0907360 RHO
0.1509710 RHO
0.0706690 RHO
0.1060015 RHO
0.0795138 RHO
0.0998947 RHO
0.06252  RHO
0,24520  RHO
0.29656  RHO

20506600 FGAPMASS  SUM 1.0

20506601 0.0
20506602
20506603
20506604

0.0899085 RHO
0.0722790 RHO
0.0334096 RHO
0.03098  RHO

= (167 CORE/UPPER PLENUM MASS
20506700 CRUPMASS SUM 1.0

20506701 0.0
20506702
20506703
20506704
20506705
20506706
20506707
20506708
20506709
20506710
20506711
20506712
20506713

0,12094 RHO
0.0683340 RHO
0.047858™ RHO
(0.0483329 RHO
(1.0479135 RHO
0.0479052 RHO
0.0750459 RHO
0.0091280 RHO
0.0072325 RHO
0,0088095 RHO
0.1195494 RHO
(0. 1280806 RHO
0.1436936 RH

115070000
115080000
116010000

0.0 1
118010000
118020000
118030000
120010000
12£930000
130010000
155010000
160016000

0.0 1
135010000
140010000
145010000
150010000
165010000
170010000
175010000
175020000
180010000
185010000

0.0 1
200010000
205010000
210010000
210020000
210030000
210040000
210050000
210060000
215010000
220010000

0.0 1
223010000
223070000
223030000
223040000

0.0 1
225010000
230010000
230020000
230030000
230040000
230050000
230069000
235010000
235020000
235030000
240010000
245010000
250010000

A.45
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20506714 0.1154214 RHO 251010000
20506715 0.2031741 RHO 255010000
20506716 (1.1914909 RHO 260010000
+ 068 BROKEN LOOP HOT LEG MASS

20506800 BLHIMASS  SUM 1.0 0.0 1
20506801 0.0 5. 754102 RHO 306010000
20506802 4.42927-2 RHO 305010000
20506803 6.78467-2 RHO 310010000
265063 4 3.07670-3 RKO 315010000
20506805 4.67621-3 RHO 315020000
20506806 8.60554-2 RHO 315030000
20506807 8. 50504 2 RHO 315040000
20506808 8.97552-2 RHO 315050000
20506809 8.975 aZ 2 RHO 315060000
20506810 8.60554-2 RHO 315070000
20506811 8.60554-2 RHO 315080000
20506812 1.82303-2 RHO 315090000
20506813 5.46687-2 RHO 315100000
20506814 1.82489-2 RHO 315110000
20506815 2.83241-2 RHO 315120000
20506816 9.15000-2 RHO 380010000
20506817 4.80000-2 RHO 380020000
20506818 4.89700-2 RHO 380030000
= 069 BROKEN LOOP COLD LEG MASS

20506900 BLCLMASS  SUM 1.0 0.0 1
20506901 0.0 4.79790-2 RHO 335010000
20506902 4.43927-2 RHO 340010000
20506903 6.73163-2 RHO 345010000
20506904 1.06640-2 RHO 350010000
20506905 4.07801- 2 RHO 350020600
20506906 2.97722-2 RRO 360010000
20506907 &.79000-2 RHO 370010000
20506908 7.00000-2 RHO 370020000
20506909 1.16500-1 RHO 370030000
+ 070 PRESSURIZER MASS

20507000 PZRMASS  SUM 1.0 0.0 1
20607001 0.0 3.33500-3 RHO 400010000
20507002 3.33500-3 RHO 405010000
20507003 3.33500-3 RHO 405020000
20507004 6.84000-2 RHO 415010000
20507005 8.38000-2 RHO 415020000
20507006 2,24255-1 RHO 415030000
20507007 2.98987-1 RHO 415040000
20507008 2.24255-1 RHO 415050000
20507009 7.32000-2 RHO 415060000
20507010 1.42000-2 RHO 420010000
20507011 1.42000-2 RKO 420020000
20507012 2.12609-3 RHO 430010000
» 071 REACTOR VESSEL TOTAL MASS

20507100 RVMASS  SIM 1.0 0.0 1
20507101 0.0 1.0 CNTRLVAR 65
20507102 1.0 UNTRLVAR 66
20507103 1.0 CNTRLVAR 67

» (072 PCS TOTAL MASS

20507200 PCSMASS  SUM 1.0 0.0 1
20507201 0.0 1.0 CNTRLVAR 61
20507202 1.0 CNTRLVAR 62
20507203 1.0 CNTRLVAR 63

A.46
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3.0 0.07603
20290008 3.5 0.072700

5.0 0.u64940

0 0.055882
20290011  25.0 0.046738
20290012 65, 0,035
20290013 100, (1.031546
20290014 250, 0.025210
20290015 650, 0.0183
20290016 1000, 0.0164
20290017 1500, 0.0140
20290018 3000, 0,0110
20290019 5000, 0.0092

30%%30 i.+5 (1).001460 * CHANGED ?9 11706 B?SFD On EDlll Fé-2  F35-20
R=foe wnaw jomsn Sovm e --——1 - - w owwemm s wmanw | wew-
* ENVIRMPE{NTAL HEATILOSS BOUNII)ARY TEHPI'J;A‘I‘[IRE . :
20293900 TEMP
20293901 0.0 311.0
feses womi]mass sern]riwn seee]iden coes]icvs woerfeves soen]ros
* PRIHARY ?YSTEH ENViRONPEN'IALlLOSS HEAT1XFER LOEF{ICIENT 1
30294900 HTC-T
20294901 (1).0 }0.7’6 i 174 Kw FlltOH PCS lEﬁCEP’I I’ZR)1
STEAH GE!;ERATOR bN‘{IR()NPE.NTAIl. LOSS HFA} XFER G OEIi‘FlLlENT ‘
20295% HIC-T
20295901 (1)0 3385 ; ZOKHFROHSTEAH(:ENERATORI
Remmn waey Sane aesledas weane lhacn seahelesnn RemeeeT BT
PRESSUR]%ER ENVIR(R{HENTAL LO?S HEAT XFgR LOEFF!C%ENT :
fewme. sl § Sdemwr oS- - - - s s mm mwmme [ mmme mmme e
20296900 HTC -1
20296901 3.019 « 6 KW FROM PRESSURIZEK
*S-$*$*$th$-$*$*$*$*$*$*$*$*$*$*StS*$*344*34'$*$*3*$~$t$t$t$-
»  PUMP DATA
T S St St e de? Skt ety
* SINGLE PHASE HEAD CURVES
i Joumn v Sesibe wiie [ e o g il freer
* HEAD CURVE NO. 1
e B e Bt SUESE e CLt s Cot et e
1351100 1 1
1351101 0.000000E+00 1.403600E+00
1351102 1.90€100E-01 1. 363600E+00
1351103  3,896300E-01 1. 318600E+00
1351104  5.939600E-01 1. 232800E+)0
1351105  7.902000F -01 1,133600E+00
1351106  1.000000E+H0 1. 000000E +00
Riwme wmma]pens ssseleree nbroles o semn]ees ceserece savu]rees
» HEAD CURVE NO. 2
e e It LSt St Sonaients et
1351200 1 2
1351201 0,000000F +00 ~6. 700000E-01
1351202  2.000000E 01 -5, 000000E-01
1351203  4.000000£-01 -2, 500000E-01
1351204  5.755400€-01 (1. D00000E +00
A48
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1351704  -4.000000E-01 -5, 000000E-02
1351705 -2, 000000801 1. 500000E-01
1351706 fi‘.m*(lm 2. 500000E-01
e e e R

* HEAD CURW NO 8

P -._l - b ..--,] 1_.._
1351800 1

1351801 ~1.000000E +00 '1 D0000OE +00
1351802 -8, 000000E -01 -9, 700000E-01
1351803 -6, 00000001 =9, 500000E-01
1351804  -4.000000E-01 -8, 800000E-01
1351805 -2, 000000£-01 -8, 00000001
1351806 0, 000000F +00 -6, T00000E-01

gomm mmnefirme saee]acnn

» SINGLE PHASE TORQUE DATA

preme mewe]mocn cmee]nie o

+ TORQUE CURVE NO. 1

s B e

1351900 2

1351901  0,000000E +00
1351962 1.930000E-01
1351903  3.930000E-01
1351904 5,955200E-01
1351905  7.978200E-01
1351906  1.000000F+00

v T
+ TORQUE CIIIRVE NO. 21
1352000 2

1352001  0.000000E+00
1352002 4.000000E-01
1352003 5. 000000E-01
1352004  7.372550E-01
1352005  7.680490E-01
1352006  8.672300E-01
1352007  1.000000E+00

7 =R --_-1-—-— ..—.--l.--- ----l_..-,. -....-l_--_.

* TOROUE CURVE 0. 3
R e | ] -
1362100 2

1352101 -1,0000008+00
1352102 -8.009600E-01
1352103 -6.063800E-01
1252104  -4.068600E-01
1352105  -1.992800E-01
1352106 0. 000000E+00

D bty B

+ TORQUE CURVE NO. 4

B e e S I

1352200 2

1352201  -1.000000E+00
1352202  -8.223400E-01
1352203  -6.337100£-01
1352204  -4,585300E-01
1352206  -2.670230E-01
1352206  -1.761070E-01
1352207  -8.931000E-02
1352208  0,000000E +00

e e Gt
._l-,-— »-,_1-,_- TR
-»-_1,_--

1

6.032000E-01
f. 325000E-01
7. 369000F -01
§.331000E-01
9. 229000E-01
1, D0000OE +00

prmilio s ~ueleens
S PR
2

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

_-._],--- --,-IW---

3

1. 984300E+00
1. 394000F +00
1. 097500E+00
8, 220000E-01
6. 648000801
6, 03200001

4

1. 984300 +00
1.830800F+00
1.682400€+00
1. 557000E +00
1.436200E+00
1. 387900 +00
1. 348100E+00
1, 233610E+00

A.50

e

Ry L ——

s S

---mlw--, -.--]----
_--_]____ ,-_*1--_-

-_--1---_ -__-1_---

S ] S ----1----

e S—————



ot R T M L

TTET LS a—.

e e B e A e e R e

geven cnramran mens]rncs cove]eran snss]enen seen]esen wasn]enes

+ TORQUE CURVE NO. 5

et L B C e e Bt CE Lty e

1352300 2 5

1352301 0. 000000F +00 -4, 500000E-01

1352302 4,000000€-01 -2 500000E-01

1352303 5. 000000E-01 0, D0O000E +00

1352304 %000000!:#110 :1!%9000“1\1 1

e sk " pme mwamn]reen ssssloscy seme]arre mase]ovnn seen]ee-s
TORQUE CURVE NO. 6

femiim e 1__-_ ._,_-1 -t ..._..1.--_ ,.,.-].,-_ _,-_].--- ._--1_-._

1352400 2 b

1352401 0, 000000E+00 1, 2336108+00

1352402  9.064300E-02 1. 196500 +00

1352403  1.885690E-01 1. 1096008 +00

1352404  2.734700E-01 1. 0416008 +00

1352405  4.586690FE-01 8. 958000801

1352406  5.744800€-01 7.807000E-01

1352407 7, 381600€-01 6. 134000801

1352408  7.685200E-ul 5. 849000F-01

1352409 8. 700570E-01 4. 87700001

1352410 1. 000000E +00 3. 569000E-01

s & L R B e S

+ TORQUE CURVE NO. 7

e el ) et OSSRl Gttt Cb

1352500 2 7

1352501 -1, 000000E+00 ~1. 000000E+00

1352502 -3, 000000£-01 -9, 000000801

1352503  ~1.000000E-01 -5, 000000E-01

1352504 0, 000000E +00 -4, 500000E-01

+ TORQUE CURVE NO. 8

R e S e s I
1352600 2 8

1352601 -1.000000F +00 -1 000000E 00

1352602 2. 500000601 -9, 00000001

1352603 -8, 000000E-02 -8, 00000001

1352604 0.000000E+00 -6, 700000E-01

P e L e ey SRS S

« TWO - PHASE MULTIPLIER DATA FROM L5-1 TEST DATA

e L B S S

* HEAD CURVE

Raswsi aspuisvan sempleren mmenduune semlemon eresiee sveafonse
1353000 0

1353001 0. 000000E+00 0. 000000E+00

1353002  1,000000E-01 (), D00000E+00

1353003  2.000000E-01 1. 000000E-01

1353004  3.000000E-01 2. 000000E-01

1353005 3. 500000€-01 3. 000000E-01

1353006  4.000000E-01 6. 000000E-01

1353007  5.000000E-01 6. 000000E-01

1353008  6.000000E-01 6. 000000E-01

1353009  7.000000E-01 6. 000000E-01

1353010 8.000000€-01 5. 000000 -01

1353011 9.000000E-01 3. 000000F -01

1353012 1.00000GE+00 (0, 000000E +00

#rvre panelyben mmeslamen ferm]aven setefoees soms]ecas wenslones
» TORQUE CURVE

A.51



Moree mrmnlunne smme]ewns weaslesen siscfeese smen]ees o avesene
1353100 0

1353101 0. 000000K+00 (), 000000E +00

1353102 1.000000E-01 0. 000000E 400

1353103 2. 000000E 01 1. 000000 -0

1353104 3. 000000E 01 3. 000000E 01

1353105 3. 5000008-01 5. 000000F -01

1353106 4.000000K 01 7.5000006-01

1353107 5.000000£-01 7, 500000801

1353108 6. 000000E-01 7. 500000801

1353108 7.000000E 01 7. 5000008 0]

1353110 8, 000000E-01 7. 500000E-01

1353111 9.000000E -0} 5. 000000F -01

1353112 % 0000005+?0 ? 0000005+?0

Ko - eI LTI EE TS s e B
* PUMP 2-PHASE DIFFERENCE DATA

B St RIS
+ HEAD CURVE NO. 1

B B B (i EEEE IS O
1354100 1 1

1354101 0. 000000 +00 1.000000E+00

1354102 1,0000008+00 1. 000000E+00

PSR S R B N s e
» HEAD CURVE NO. 2

B By DS EEEES SRS B
1354200 1 2

1354201 0.000000E+00 1. 000000E+00

1354202 1.000000E+00 1. 000000E +00

poans nepr]eeis mams]emms mven]oven

P T T L—— ————

« HEAD CURVE NO. 3

1354300

1354301  -1.00GO00E+00 =1, 1600008 +00

1354302  -9.000000E-01 -1, 240000E+00

1354303  -8.000000E-01 =1, 770000E +00

1354304  -7.000000F-01 =2, 360000E+00

1354305  -6.000000E-01 -2. T90000E+00

1354306  -5.000000E-01 -2. 910000 +00

1354307  -4.000000E-01 -2, 670000E+00

1354308  -2.500000E-01 ~1.696000E+00

1354309  -1.000000E-01 -5. 000000E-01

1354310 0.000000E+00 0. D00000E +00

gem il iy i v L fla il e GRS, o e
« HEAD CURVE NO. 4

ot e o R BB Sn ) Sl S o e Rane
1354400 1 4

1354401 - 1.000000E+00 ~1. 160000E+00

1354402 -9.000000E-01 ~7.800000€-01

1354403  -8.000000E-01 -5. 000000E-01

1354404  -7.000000E-01 ~3. 100000E-01

1354405  -6.000000E-01 ~1. 700000E-01

1354406  -5.000000E-01 -8, 000000 -02

1354407 -3.500000E-01 (0, 0D0O0OE+00

1354408  -2.000000E-01 5. 000000E-02

1354408  -1.000000E-01 8. 000000E-02

1354410 0.00()fK)OEH'.l)O 1. 100000E-01 : i

Y S -_-Ml,--.. i o | = bl 1 pr— _,___] T ooyt ] pons oy i | v et (] s

1

» HEAD CURVE NO. 5

B T S ————

3

e T e e e e e e e e A R A e e

e R R S
e S e S






Ty e — — L = R e R | 1
- B T S R R — e —— T - ENE N " == =

Y TERRea ---..1---- _---1--4.- -_....1.._.-_ ) R -_1--;-‘- - --1‘ .
1365200 2 1

1365201 -1, 000000E+00 1. 984300F + 00

1355202  -8.223400E-01 1.830800F +00

1355203  -6.337100E-01 1.682400E+00

1355204  -4,585300E-01 1. 557000E+00

1365205  -2.670230E-01 1.436200E+00

1355206  -1.761070€-01 1, 387900:+00

1355207  -8,931000E-02 1. 348100E+00

1355208 0. 000000 +00 1.233610E+00

P B i e B E S

« TORQUE CURVE NO. 5
fones vensanay woms]esas aresfrens spsc]usme semaoswn aevs]eses
1355300 2 5

1355301  0.000000E+00 =4, 5000008 -01

1355302  4.000000E-01 =2, 500000801

1355303 5. 000000E-01 (0, 000000E+00

1355306  1.0000008+00 3. 5690008 -01

e e bt ) A e L ) S
+ TORQUE CURVE NO, 6

s et B L B By C s Bty
1355400 2 6

1355401 0, 000000E+00 1.233610E+00

1355402 9,064300E-02 1. 196500E+00

1355403  1.885690E-01 1. 109600E+00

1355404  2.734700E-01 1, 041600E+00

1355405 4, 586690£-01 8, 958000E-01

1355406 5, 744800E-01 7.807000€-01

1355407  7.381600E-01 6. 134000E-01

1355408  7.685200E-01 5., 849000 -01

1355400  8.700570E-01 4.877000E-01

1355410 :{ . 00()00()54»(1)0 :]5 . H69000E-01

B, T T e ) s R
» TOROUE CURVE NO. 7

e L L et Bt s D) Gt
1355600 2 7

1355501  -1.000000E+00 -1, 000000E +00

1355502  -3.000000E-01 -9, 000000E-01

1355503  -1.000000E-01 =5, 000000E-01

1355504  0.000000E+00 -4, 500000E-01

e e e L e LIt SR i en? Sl
« TORQUE CURVE NO. B

B e S e i i
1355600 2 X

1355601 - 1.000000E+00 -1, 000000E+00

1355602  -2.500000E-01 =4, 000000E-01

1355603  -8.000600E-02 -8, 000000E 01

1355604 0, 000000E+00 -6. 7000008 -01

» $$% REMOVE ALL REMAINING DATA CARDS AFTER ACHIEVING STEADY STATF
u$a$t$*$t$*$*$t$a$*$*$t$a$*$¢$t$*$t$*$*$*$*$ﬁ$a$a$a$tStS*S*Swst$a

«  PUMP DATA
*

e e B e C s L

+ SINGLE PHASE HEAD CURVES

sl e R R s muaaibaoes S etEes
+ HEAD CURVE NO. 1

e S e b S e S

A5

e e



|

1651100
1651101
165, °
1651103
1651104
1651105
1651106

A A B e e

1

(0, 000000 +00
1. 9061008011
3. 896300E-01
5.939600E“01
7.902000E-01
1, 000000k +00

D e s B

» HEAD CURVE NO. 2

T SN TRRRR———————~

1

1. 403600F+00
1. 363600E+00
1. 318600E+00
1, 232800E+(0
1. 133600E+00
}.00000054(1)0

Fubpe Wannvind mavalnmm sorulioas suviplmpee
1651200 1 2

1651201 0. 000000E+00 -6, 700000€- 01
1651202 2. 000000E-01 ~5.000000E-01
1651203 4.000000E-01 -2, 500000E-01
1651204  5.755400E-01 0. 000000E +00
1651205  7.443200E-01 2., S83000E-01
1651206  7.734800E-01 3. 778000E-01
1651207  8.631300E-01 6. 326000E-01
1651208 i OOO(XJOE*(IIO l.(l()O()()()E«‘(l)(I
T [, P

« HEAD CURVE NO. 3

v i A Yt
1651300 1

1651301  -1.000000E+00
1651302  -8.057400E-01
1651303  -6.069000E-01
1651304  -4.068300E-01
1651305  -2.001710E-01
1651.06 (i)O(DO(X}EHl]O

*» HEAD CURVE NO., 4

ks sssiieail e axilmion meenlsren avee)ec
1651400 1 4

1651401  -1,000000E+00 2.472200E+00
1651402 -8, 229700E-01 1 996800E+00
1651403  -6.333200E-01 1. 589700 +00
1051404  -4.553400E-01 1. 327900E+00
1651405  -2,710900E-01 1. 19499 +00
1651406  -1,771600E-01 L0y 400
1651407  -9.073000E-02 1.0 v E+00
1651408 (ll.O()O(DOE*(l)O ;)J Jl)ﬁ“(ln
'~ R e R el e e T

* P .0 CURVE NO. 5

it Lonae B

1651500 1

1651501  0,000000E+00
1651502  2.000000E-01
1651503  4.000000E-01
1651504 4. 118000E-01
1651505  5.976300E-01
1651506  7.934670E-01
1651507  1.000000E+00

P e B

* HEAD CURVE NO b

._-_1--._ ,_kﬂlw-v-

K|

2.472200E+00
2.047400E +00
1,831000F +00
1.624000E+00
1.470500E+00
1. 403600E+00

-.-1-_“_ _,_-1-__-

AR s

-“--1---- ---_]-_-.

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

e e e e S

5

2. 500000E-01
2. 800000€-01
3.400000€-01
2. T68000E-01
4.584000€-01
6.992000€-01
1. 000000E +00

t---- el - -
1651600 1 b

'A51601 0. 000000E+00 9.342790E-01
A O1602 9. 1099008 -02 9, 229000E-01

e T R N N i L e .. ey . L

A.55

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

R A —

T ———————



1. 865090801
2. T17620E-01
4. 358720E-01
5, 744060E-01
7.405760E-01
7.666190E-01
1661609 8, 714710E-01
1651610 1. (XJOOU(E#UO

P

tllF.ADCURVENO 7 '

1651603
1661604
1651605
1651606
16516717
1651608

fumen » l l.,,-

lﬁﬁl?m 1

1651701 -1, 000000E+00
1651702 8. 000000E-01
1651703 <6, 00000CE-(11
1651704 4 O0D00NE -0
1651705 -2, 000000E-01
1651706 0. 0D00000K 400

ﬁHEM’CURVENO 8

Wives adublai arfasse wnsufares o

1651800 1

1651801 - 1. 000000E+00
1651802 -8, 000000E-01
1651803 -6, DODOOOK - 0]
1651804 -4, 000000E-01
1651805 -2, 000000F-01
15518(5 (l) O(mwwlm

* SlNGLE PHASE T()RQUE DnTA

P L B

TURQUE (ZURVE NO 1

Mmoo - - -

1651900 2

1651901 0, 000000K+00
1661902 1,930000E-01
1651902 3, 930000% <01
1651904  5.955200E-01
1661905  7.978200E-01
1651906 1, 000000E+00

E Beahathat R l...-c.- - 1-- -

* TORQUE CURVE NO. 2

govon wemeomns wresfusmn oot

1652000 2

1652001 0, 000000E+00
1652002 4. 000000E-01
1652003  5.000000E-01
1652004 7.372550E-01
1654006  7.680490E-01
1652006  8.67230CE-01
1652007 1, 000000E+00

Riviads skt 5 ] s

+ TOROUE ClllRVl'I NO. 3l
frewe muws]nb- u
1652100 2

1652101 -1, 000000+
1662102 -R.009600E-(}]
1652103 -6, 063800E-01

L
’"1 s i u.l aison. " St B i

8, 96300001
8, 750000E 01
8, 433000E-01
8. 355000801
8. 466000E-01
8. 469000E-0)
8, 838000E-01
1. lﬂl!llli%{)()

7
-1, 00000OE +00
6. J00000E-01
=3, 000000E 01
-5, 00000002
1, 500000€-01
.1;‘ HODO0OE-11

1
8
=1, 000000E+00
9, 700000E-01
=9, 500000E -ul
<8, 80000001
<8, 000000E-01

6. 700000 -01

walumny mamn | o
R Dt _-_-],-.- "o
nl iy - ,l.._- R, IS

1
a

6, (132000€ 01
6., 325000E-01
7, 369000801
8, 331000E-01
9. 429000 -01

T

-6, T00000E-C1
-2, S00000E-01
1, 500000E-01
5, 265860E-01
6. 065940801
7.436600E-01
1. 000000E+00

.-.“l---- ,v-,l...

__1-_._ ....lw... Jope—

»n

.. 843008400
1. 394000F +00
1. 0975008400

A. 56

--l_-.n -.-n’-,-,
o R

e CETE







1653000 0
1653001 0 D00000K +00
1653002 1, 000000801
1653003 2. 000000E 01
1653004 3. LOO0E-01
1653005 5, S00000E-01
1654006 4. 000000F 01
1653007 5. 000000801

1663008 6, 000000F 01
1653009 7, 000000F -01
1654010 8, 00000001
1653011 9. 000000E-01

1653012 1. 000000E+00

griida poeilovpb ashrle
* TOROUE CURVE ]
Pt pe—— TP -

1653102 1. 000000 - 01 0. 000000 +00
1663103 2. 00000001 1., D00000E 01
1653104 3. 000000E-01 3.000000E-01
1653105 3. 5000008 (1 5. 000000 -01
1653106 4. 000000E-01 7. 500000E 01
1653107 5. 000000E-01 7. 500000E 0]
1653108 6., 000000k 01 1. 500000K-01
1653100 7 000000E-01 7. 500000801
1653110 8, 000000€- 01 7, S5U0000E-01
1653111 9, 00000001 5. 000000E-01
1653112 } m*(ln (1? 0000005&1)0
‘ .............................. - » P
* m 2-PHASE DIFFERENCE MTll
» ﬂm CURVE NO, 1
oaich ke J ey ks uers Semars i 1
1654100 1 1
1654101 0, 000000E +(0 1. 000000 +00
1654102 % mmﬂ*(lm }mmﬁﬂll)
RS - TR R (g Ly 1
* HEAD CURVE NO
P .-..]v--f A 1‘_¢ 1-..- .1,,.. -
1653200 1 2
1664201 0 000000F +(0) 1, D0000OE+00
1654202 i : mxmul)u } . (IXIKX)F.O(I)O
.-—.- woammlrmanes wawmleves wmeanelmv s wmems o
» HEAD CURVE NO, 3
Kmmw ---~l~~«. ) LT PR STRER BT
1654300 1 3
16564301 -~ 1.000000E +06 =1, 160000E+00
1654302 -9.000000E-01 -1, 2400GUE +1W)
1654303 -8, 00000 -01 =1, TT0000E+00
1654304 -7.0000006-01 -2, 360000B+00
1654305 -6, 000000E-0) =2, T90000E+00
1654306 -5, 000000E-01 ~2.910000E+00
1654307 -4.0000006-01 -2 B70000E+00
1654308 2. 500000K-0] 1. 690000E 400
1654309  -1.000000E-01 <5, 000000E-01
1654310 (l) (KXK)O(MIJD ? ﬂmﬂf.*?ﬂ
Ronen sspwlraus verolones Srew]orve soan]mnee waewae ]
A.58

(0, O0N0OCE +00
1), DDOOOOE + 00
1, D00O0GE 01
2000000 -01
3. G000O0E-01
6. 000N00E <01
6., 000000E -0
6. D0000CE-01
b 000000E-01
5., 000000E-01
3. 000000¢ -01
URLELLLE LY

.l“-:N -Q.Jl,h,_ mame L usas Sae
“1 e '“"1 .

0. 000000 +00




+ NEAD cum lm 4
Rnume wv l 1-_-. ...._-l___., _.-l_..- -...,1 “l"’
1664400 ) 4
1654401 -1, 000000F 00 1. 160000F +(00
1654402 -9, 0000008 01 7. 8000N0E-01
1654403 -8, 000000F 01 <5, 000000¢ 01
1654404 -7, 000000%-01 =3, 100000 -1
1654405 6., 000000E-0) 1. TOUO00E (..
1654406 -5, 000000E-01 K, 000000E 07
1654407 -3, 500000 -0) (1. 000000 +0)
1654408 -2, 000000 01 5. 000000F 07
1654409 -1, 000000 01 8. 000000E -2
1654410 0. mmmo(lm i.umm-(lu 1 ]
‘ HEAD CURVE NO
B omen - , ] 1. __‘.l._-A __.Alﬁ,_
1654500 ) ]
1654501 0, 000000F +00 (0, DOOOOCE + (0
1654502 2, 000000F -01 <3, 400000801
1654500 4, 000000801 6, 500000E-01
16564504 6, 0000008 -0] -4, J00000E-01
1654505 B, 000000k 01 =1, 190000F +(6)
1654506 } 0(10000“(1)0 i] .470(!)05100 ] :
‘ - - - - - - - - - o - - e - -5 a—
+ HEAD CURVE WO, 6
R e L wons]anee scas]eies pera]orne cown]een
1654600 1 f
1654601 0, 000000F +00 1. 100000GE 01
1654602 1. 000000801 1. 300000E-0]
msmoa 2. 500000801 1. 5000008 -01
4. 000000F -0] 1, 3000008 01
lﬁﬁmﬁ 5. 000000F -1 7. 000000F -02
1654606 6, 000000F 01 -4, 000000 -02
1654607 7., 000000801 -2, 300000E -01
1654608 8, 000000E-01 -5, 100000E-01
1654609 9, 000000E-N] -9, 1000008 -01
1654610 1, 00(“102*:00 “q. 470000“00
fomes semvlonin veen]esss swis]es e B B Gt
+ HEAD CURVE NO
neiinnad St SUTEES CERLEEETES T TIRTITS CETRTRT RS IR
1654700 1 7
1654701 -1, 000000F+00 0, 000000 +00
1654702 0, ﬂO(‘OOOE#Oﬂ (0, D00OOOE +(0
* HEAD CURVE NO. N
#ommm srve]ocns snin]etrn ssea]eenn seso]enn | O
1654800 1 8
1654801 -1, 0000008 +00 (0, DO0D00E +00
1654802 (l) ()()O(msf(llo (11 . D0O000E +00
R e et L LT ey (SR p——— 1 ----- - -_1- - -_..]..
TOIOUE CURVE NO ]
Anmwe soenean s senrlacen cosn]eess wnne] seleses vowslevos
1654900 2 1
1654901 0, 000000K +00 1, D0OO00E +00
16549(5 % 000000“(1)0 }.(xmmm
............... Wine G el S .._-l, v ~1_, ﬂ-._l .
+ TOROUE CURVE Nﬂ 2
wove o meeler mn mmes]eone wess]en- 1 comm]omis mesn]ones




o e el e g e g e e L e e it B e = e e e e e e e e R R R e
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1656201 - 1. 000NMIE+00 1. 9845008 +(X;
1655202 -8, 223400E-01 1. 830800K 400
1655203 -6, 337100E-01 1, 682400E+00
1655204 -4, 585300E-01 1, 557000£+00
16562056 - 2.670230E-01 1.436200E+00
1655206  -1,761070E-01 1, 387900E+00
1666207 -8, 931000E-02 1. 348100E+00
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1655304 1. 000000E+00 J, mm*(ﬂ

banns sopslanien expulivir mev]isce cusnlonne ecdafoavey sosrlenss
+ TORQUE CURVE NO, &

PO 1-- - 1 ol ...._-1-...- ......-1---. .-.-1...... -..--1.‘.‘.-
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* STEADY STATE CONTROL SYSTEM

prnnr camifumnn comefunee somafures covsfocns cmenluces monseses
+ PRINARY COOLMT PUTP SPEED Luutuuunxnsl 1 1
.-- - - - " - - - - 1 R o - - - ek -
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20590100 MSSERR  SUM 8- gl )

50500101 30R.20  -1.0  MLOWS 300010000 + BJL §9/9/23
VP OO

'wmymwmw

‘-q--—w - ra—— ra— praeapa—" .

LS 1

2060020, PCPISPD  INTEGRAL 0.34482 321,95 1

0500201 ONTRLVAR_ 01 1

‘n.ub- - e - -~ - - - — - - [rag v ap—— R,

: IO PP VECOITY T

fans - mseselssvnes cxpclisenw senn]lovas

1956100 %01 CNTRLVAR 907

156101 0.0 0.0

135610, 39.0  369.0

. H]DIFY PCP1 NW’ DATA

e e L

13311)1 li) 0 0 il 0 695 0
‘-.u~ T o BT P ERE e
« PUMP 2 SPEED

e el i &
20500300 PCPSPD  INTEGRAL 0.34482 328,74 1
20590301 CNTRLVAR 901

D B u--.l-_uu

« PCP2 P(Hl’ VELOCITY TABLE .
POV, FERYSNREAPI IRERCIETRRE [
1656100 501 CNTRLVAR 903
1656101 0,0 0.0

1656102 1&9.0 ‘IWS.O :
*--.ﬁ PERSESEN E - o - - s -
« MODIFY FLP2 PUMP DATA

govrs semalacre wane]emve asvwe]vvan

1650301 0 0 0 1 0 697 0

PR!SSURIZER SPRM VALVF CONTRULLER

PNt --_-]-_ﬂ- n-r-]-,- wsiis) ] wnwme .&,_l-.-u m-*.l--,> .—-.1«-_0

* SPRAY VALVE

o ._--1-*-_ _-_,1_-4- .-..l---q
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4350101 430010000 415010000 3,3451E-4 1,543201 1,5432E01 0100
4350201 0 00000000 , 00000000 0.0

4350300  SRWILV

4350301 904 999
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9950101 185000000 990000000 2.5 5 gg 0.0 0100

502" 0 00000000, 00000000 0,
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9950301 ;!ﬁ !1)99 o
mwm \lmvs wsqlm cmm.mm
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‘ 3 0.0 1.0
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» SP XXXXX
s P - T()P‘m u¥ LB{LL (,umtml, MND 3 mel Tuml!% m
s - v - - P ¢ ey S »a l-»-_
+ STEAM vngvr; comom.t:n - 1 :
Wmbnen s R - P, S s | aiam i ] shacioans . orsnmian 1 o i -A.-.l.‘...
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5400201 0 16, 946000 20, 83?(100 0.0
5400300  SRVWLV
5400301 910 540
20254000  NORMAREA

20254001 0.0 0.0
20254002 0.0001 0.0
30254003 H
* cwm llmvra T wlxm p

30590100 “DELTA T" SUM 1 0 0.0 1

20590701 552,30 -1, TEMPF 185010000
+ SP XXXXXX
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Rl L sk R [ e
20590800 DEADBAND ~ FUNCTION 1.0 0.0 1
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20290800 REAC-T

20290801 100, -100,

20290802 -0,26  -0.25
20290803 -0.25 0.0

20290804 0,25 0.0

20290805 0,25 0,25

20290806 100, 100,

) P e EE TR PR

+ INTEGRATE DELTA T ERROR

T e R
90900 “INL D 1" INTEGRAL 1.0 0.0 1
590001  CNTRLVAR 908

prren ampnuens eosafonne svm]mue

* STEAM VALVE POSITION CALCULATOR

.......... 1---_ -,--1--,_ »ﬁ--] i

ZOSQIO(X) TCONTROL  SUM 1.0 0.645..9 0 «CONTI
3 0.6 0.90

. ‘IP XXXXXXX

+ SP - STEAM VALVE INITIAL POSTION

20591001  0.645229 -0.07126 CNTRLVAR 908
« Sp XXXXXXX
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6000CO0  "ECC CHKVIV" VALVE

w00101 605010000 185000000 0.0 1.3869  1.3%69 0100
6000201 0O 0.0 0.0 0.0

6000300  TRPVLY

6000301 681

oot 1R JEHESH SRS B s ae
» ECCS HEADEK TO PCS
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HOS0000  “ECCS HEALR" SNGLVOL

6050101 5.989E-3 4.8247 0.0 0.0 0.0 2.2061
6050102  1,0165-5 0.0 10

6050200 0 1.66E46 125472, 7600290, 0.0

Josmm mame]umse swre]evme swen]oves scar]omen ssvsferns wove]eene
+ ACCUMULATOR VALVE

wovan mmsa]urwn wmsa]nems sess]emse mamalonss cricfrren cond]enen

6100000  “ACCUM VLV " VALVE

6100101 615010000 605000000 0.0 $.1009  8.1009 0000
6100201 O 0.0 0.0 0,0

6100300  TRPVIV

6100301 682

- --,-]---- _---i_,-_ "_wvl-_~h _---1-_-. ."-ul"_-- ,---1----
+ ACCUMUZATOR PIPE

e e e S LS
6150000  "ACC PIPE " SNGLVOL

6150101 0.01608 24,5486 0.0 0. 0.0 0.0
6150102 1.0165-5 0.0 10

6150200 3 1.66E+6  308.2

R B e e Jauss wame ) R
+ ACCUMULATOR VESSEL

B e B i L e
*

* MOVE TO S/S COMPONENT BY B, D. CHUNG

*
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6200000  "ACCUMULATR" ACCIM

6200101  1.254 1.82F1563 0.0 0.0 -90.0 ~1.8261563

6200002 2.286-5 .0 10

6200200  1.66E+6 30F 2

6201101 615000000 8..13F-3 6.7532 8,322 0

6202200 1,10 0.0 4.0251  0.67056 004845 0000
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#++ TRIP CHANGE FOR L5-1

0000518  TIME ¢ GE NUWL O 4.0 N
0000A95 518 AND 518 N
2000697 518 AND 518 N

. IPIS
0000520 P 100M0%0 LT NULL O 10846 N
*

» RUN STATISTICS

20507800 OLDTIME StM 1. 0, 0
20507801 0. 1. CNTRLVAR 79
*

20507900  NEWTIME SuM 1, 0. 0
2507%01 0, 1. TIME (1,
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