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ABSTRACT

This report presents the results of the RELAPS/ MOD 2 posttest

assessment utilizing' a Semiscale large break loss-of-coolant

experiment numbered S-06-3. Test S-06-3 is a 200% double ended

cold leg break experiment performed in Semiscale Mod-1 facility

in 1978 for the purpose of investigating the thermal and

hydraulic phenomena accompanying a hypothetical large LOCA in a

pressurized water reactor (PWR) system and providing a data base

for a U.S. Nuclear Regulatory Commission standard problem.

Through- extensive -comparisons between data aiid best-estimate

-RELAP5 calculations, the capabilities of RDLAPS to ecleulate the

large LOCA accident were assessed. Empaaniz was pluJed on the

capability of. the code to calculate Dresk flow rates during

system blowdown stage, emergency core cooling system (ECCS)

injection bypass during refill _ stage- guenching during reflood

stage, and the peak claddit! temperature (PCT) ' behavior-

throughout the whole experiment. dasides, effects of several

different modelings which include radial connections between core

hot and average channels, maximum number of heat slab axial

|:
interval for 2-D refind calculation, number of nodes representing

_

|

the core, cross-flev junctions on vessel- entrances, reflood

calculation etc., were all investigated.

;
i
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SUMMARY

This paper includes the results and conclusions of

-assessment studies which involve comparisons between data from

Semiscale test S-06-3 and RELAPS/ MOD 2 code calculation, and

important sensitivity studies investigating features of several

different modelings and options. Semiscale S-06-3 test simulated

a large cold-leg break _LOCA with continuow : actor coolant pump

(RCP) operation._ RELAPS/ MOD 2 is an advanced, one-dimensional,

thermal-hydraulic computer code used to calculate reactor

transient and- accident response. The objective of this

assessment _ study is -to provide systematic assessment of the

RELAPS/ MOD 2 code relative to code development, code improvement,
,

and the enhancement of user guidelines.

Test ~ S-06-3 was performed as part of the Semiscale Program

conducted by EG&G Idaho, Inc., for-the United States Government.

This test was part of the LOFT counterpart test series (Test

Series 15 )- performed- to investigate the response of the Mod-1

system to specific variations in the peak power-densities of the

| heater rods to assist the LOFT Program in the planning of the

first LOFT nuclear test series. The test objective specific to

Test S-06-3 was to determine the maximum cladding temperature

associated with a high powered rod peak power density of 39.4

75% of the maximum high powered rod peak power densitykW/m, or

of 52.5 kW/m. In addition, Test S-06-3 was designated as a

Nuclear Regulatory Commission standard problem,

i
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l

In our assessment, RELAPS calculation correctly catches all

important thermal-hydraulic phenomena except the counter-current

flow limit (CCFL) which takes place in the blowdown and refill

periods and makes the latter-on calculated consequence deviated.

The calculated break flew rates from both ends matched the data

very well especially for the break near the pump side. When

accumulator injection began, owing to the lack of CCFL model in
_

RELAPS, emergency core cooling (ECC) water bypass phenomenon was

not simulated well, which in turn caused more ECC water entering ,

the vessel. Thus, early refill and reflood were noted in the

calculation. As for the prediction of cladding temperature

responses, good agreement was achieved between the test and

calculation except the timing of rewetting. In our calculation,

earlier rewet was clearly shown as compared to the test data, Two

likely reasons contributed to this; one was the early refill

depicted above, and the other was the overprediction of entrained
_

water pulled up by the up-going vapor after reflood began.

Besides, superheated steam observed in the test was also

simulated qualitatively well.

The effects of several different modelings or options were

also investigated, which include pressurizer modeling, radial

connections between core average and hot channels, the maximum

number of axial heat slab axial interval for 2-D reflood calcula-
tion, number of hydraulic volumes representing the core, the

cross-flow junctions on reactor vessel entrances, and reflood

vi
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calculation. Except the reflood calculation, effects of each

individual modeling on tne calculation of peak cladding tempera- ,

ture were- quite negligible, but to some extent quench time I

calculations were affected. Generally speaking, modelings with

in-core radial connection, larger number of heat slab axial

interval for 2-D reflood calculation, larger number of axial

hydraulic volumes representing the' core, or cross-flow junctions

on vessel entrances would postpone the fuei quench time. Basides,

responses of cladding temperature on hot spot were heavily

affected when- defeating the reflood calculation, and it was

identified that the usage of different heat transfer package

majorly contributed to such difference instead of the two-

dimensional-conduction. Finally, the to'.sl CPU time used in the

calculation with 22 axial volumes representing the core was about

3.4 times of-that used in the base calculation in which 11 axial

volumes were involved.

|

|
i
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1. INTRODUCTION

The assessment study documented in this report is expected

to contribute to the overall code assessment effort, which is

coordinated within the International Code Assessment and

Applications Program (ICAP) sponsored by the U.S. Nuclear j
l

Regulatory Commission- (NRC). The objective of the ICAP is to |

1

provide qualitative assessment of-the major tharmal-hydraulic

computer codes relative to code development, code improvement,

and the enhancement of user guidelines. In addition, the ICAP

has the objective of providing the necessary data base for the

qualitative- characterization of computer code when applied in a '

best-estimate fashion to hypothetical accident scenarios.

This report includes the results and conclusions of

assessment study involving- comparisons between data from

Semiscale Test S-06-3 [1 ] and RELAPS/ MOD 2 [2] code calculation.

Test S-06-3 was parformed as part of the Semiscale Mod-1 portion

of the Semiscale Program conducted by EG&G Idaho, Inc., for the

United States Government. This test was- part- of the LOFT
|

| countecpart- test series (Test Series 6) performed to investigate
!

| -the response of the Mod-1 system to specific variations in- the
,

peak power densities of the heater rods to assist the. LOFT-
i program in the planning of the first LOFT nuclear test series.

.The test objective specific to Test S-06-3 was to determine the

maximum cladding temperature associated with a high powered rod

peak power density of 39.4 kW/m, or 75% of tha maximum -high

1 ,

. - . . - . . - -. - . - . - - - - . - - - - . - - . -. -
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powered rod peak power density of 52.5 nW/m. In addition, Test

S-06-3 was designated as a Nuclear hegulatory Commission standard
problem.

The ast2ssment of RELAPS/ MOD 2 using Test S-06-3 specifically
focused in the area of system blowdown, in-vessel water )cvel

variations and fuel rewet. Particularly, since steam binding was
-observed in the downcomer during the early phase of the test, the
effect of counter-current flow -limit (CCFL) was also

investigated. Also examined were the sensitivities of several
-

different modelings which -included; the radial connections
Y

between core hot and average channels, cross-flow junctions on

the vessel entrances, maximum number of heat slab axial interval
for ~2-D reflood calculation, number of axial hydraulic volumes i

representing _the' core, reflood calculation, and nodir- of *

pressurizer.

The following. two sections of this report contain a i

description of the- test and RELAPS/ MOD 2 -modeling techniques
,

,

employed in the calculation. The fourth section _ includes
comparisons of calculated results to the test data and associated
sensitivity studies. Before too final section of conclusions and

| recommendations is the run statistics statement.
I

li
!

,

- 1

!
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i

;

2. TEST FACILITY AND TRANSIENT DESCRIPTION

2.1 Test Facility

The Semiscale Mod-1 system used for this test consisted of a .

,

pressure vessel with internals, including a 40-rod core with 36

electrically heated rods; an intact loop with steam generator,
,

I

|pump, and pressurizer; a broken loop with simulated steam

generator, simulated pump, simulated reflood bypass lines, LOFT

counterpart nozzles, and two rupture assemblies; a coolant

injection accumulator for the intact-loop; high and low pressure

coolant injection pumps for-the intact loop; and a pressure

suppression system- with a suppression tank, and heated steam

supply system. Semiscale Mod-1 experimental system configuration
,

information is provided in Reference 3. Figure 2-1 shows the

system configuration for Test S-06-3.

For Test S-06-3, the 40-rod electrically heated core as

shown in Figures 2-2 and 2-3, was operated at an axial peak power

L density which- was 75% of the maximum peak power density (52.5

L kW/m). Four rods (Rods D-4, D-5, E-4, and E-5) were operated at

approximately 39.4 kW/m, 32 rods were operated at approximately

- 2 4 . 9_ -kW/m, and four rods (Rods C-4, D-6, E-3, and G-6): were
e

unpowered -to simulate LOFT passive rod locations. This

configuration yielded a peaked power profile which simulates that

of-LOFT'and provides a total core power of approximately 1.004 MW.

-To achieve the desired objectives during the- LOFT

counterpart test series, it is necessary that the Mod-1

3

. . . . _ _ - . . . _ _ . - _ . _ .. __ . . _ . . - , - _. _ _ - . , . __
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electrical heater rods behave in a manner that will produce the
same results as those expected from the LOFT nuclear rod. To

accomplish this, the Mod-1 core power must be controlled to

compensate for differences between the electrical and nuclear rod
thermal-physical proporties. This control is based on analytical
results obtained from the LOFT RELAp4/ MODS " Hot Pin" model

calculations (4). From these results two parameters (heat
transfer coefficient and fluid temperature) are used as boundary

conditions for a one dimensional neat conduction model of a Mod-1
!

electrical rod. The Mod-1 core power is then iterated upon until i

a core power transient is found that will produce, within a i

certain accuracy, the same cladding temperature (and consequently '

surface heat flux) as that calculated by the LOFT " Hot Pin"

medel.
t

The Mod-1 system broken loop was subjected to simulating a

double-ended cold-leg break through two rupture assemblies and
two LOFT counterpart nozzles, each .having a break area of

20.000243 m . In this broken loop, .the pump and steam generator
were simulated with due resistances. For example, the broken
loop pump was simulated with an orifice having loss coefficient

|
equal to 8.97.

b The
I

performance of the system-during test was monitored by

.224 detectors.- The data obtained were recorded on both digital

and analog data acquisition systems. Processing analysis has been
performed only to the extent necessary to obtain appropriate

l -- 4

-
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engineering units and to ensure that the data are reasonable and

consistent. In all cases, in converting transducer output to

engineering. units, a homogeneous fluid was assumed. Further

interpretation and analysis should consider that sudden decompre-

ssion processes such as those occurring during blowdown may have

subjected the measuremnt devices to nonhomogeneous fluid I

i
conditions.

'

2.2 Transient Description

Test- S-06-3 was performed as part of the Semiscale Mod-1

portion of the Semiscale Program conducted by EG&G Idaho, Inc.,

for the United States Government. This test was part of the LOFT

counterpart test series (Test Series 6) performed to investigate

the response of the Mod-1 system to specific variatiores in the

peak power densities of the heater rods to assist the LOFT

program in the planning of the first LCFT nuclear test series.

Hardware configuration and test parameters wers selected to yield

a system response that simulates the response of the LOFT nuclear

facility during the first nuclear test series.

The test was conducted from initial conditions of 15769 kPa

and 563 K (at the intact loop cold lag vessel inlet) with a

simulated full size (200%) double-ended offset shear of. ihe

broken loop cold leg piping at an initial core power level of

-1.004 MW, and an initial core inlet flow rate of 6.68 1/s. 'The

instantaneous offset shear of the broken loop cold leg piping was

simulated _by simultaneous (within 10 ms) actuation of tne rupture

5
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assemblies. After initiation of blowdown, power to the heated

was reduced to simulate the predicted heat flux response ofcore

nuc1 car fuel rods during a loss-of-coolant accident. Blowdown

was accompanied by simulated emergency core coolant injoction

into the cold leg piping of the intact loop. Coolant injection

from the high pressure injection system pump began at blowdown

and continued until test termination. Coolant injection from the
.

i

accumulator started approximately 18.5 seconds after rupture at a
,

system pressure of 4200 kPa and continued to depletion at 68

-seconds 'after blowdown. Low pressure coolant injection : began
- -

25.5 seconds after rupture at a system pressure of 1900 kPa and
'

continued until test termination. The core power was tripped off

at 300 seconds after rupture and the test was terminated.
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3. MODELING DESCRIPTION

3.1 RELAP5/ MOD 2 Modeling

RELAP5/ MOD 2 is an advanced one-dimensjonal system analysis

comiuter code developed at the INEL for the U.S. Nuclear

Regulatory Commission (NRC). The principal feature of the RELAP5

series is the use of a _two-fluid, non-equilibriumm non-

homogeneous hydrodynamic model for transient and accident

simulation of a two-phase system. Instead of only five equations

used in the RELAP5/ MOD 1 version, RELAP5/ MOD 2 employs a full non-

equilibrium, six-equation two-fluid model.
|

In this report, test data of Semiscale S-06-3 were used to

assess -version 36.04 of RELAP5/ MOD 2. In modeling of- Semiscale |

Mod-1 system, a total of 95 hydraulic volumes, 107 junctions and
64 heat strustures we.e used, as shown in Figure 3-1. In |

!
modeling of the reactor core, a total o( 22 volumes were used to
represent the core hydraulic space, which included both average ;

and hot channels in parallel. Besides, 11 cross-flow. junctions

were also used to model-radial connections between both average

and hot channels. In modeling of both average power rods (32)

and hot rods (4), a total of 22 heat strustures were used with

half set for each, in which the maximum number of axial interval
for 2-D reflood calculation was set to 8 in the base model. In

modeling of_other parts of'the pressure vessel, three volumes

were- used to model each lower and upper plena with attached

heat slabs to simulate structure material, and annulus

10
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components having 6 volumes were used to model vessel downcomer

also with heat slabs attached.
In modeling of the pressurizar attached on the intact icop,

13' volumes were used to model the pressurizer vessel and 3 ;

:
volumea were used to simulate surge line. In modeling of the

. steam generator on the intact loop, six volumes were used to
,

reposent the primary side with inlet and outlet plena included,

and six volumes were used for the secondary side which included a
downcomer and a separator. While in the modeling of the broken

loop steam generator, only two volumes were used for the primary
side with suitable resistances. In modeling of pumps, duo' pump

component was used for the intact loop coolant pump. As for the

broken loop pump modeling only a junction with adequate loss

coefficient (K=8.97) was adopted.

In modeling of emergency core cooling system (ECCS), only

three sets of time-dependent volumes and junctions were used to

simulate each sub-system, which consisted of the high pressure

injection system, the low ' pressure injection system and the

. accumulator.

In-modeling of the double-ended cold leg areaks, two normal

junctions with due~ area and chocking flag on were used to ,

simulate both near pump and near vessel breaks.. Two identical

time-dependent volumes connected to each break junction were used

to represent-the pressure suppression tank.
4
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f

.

In addition to the system modaling, adequate control
4

variables- were generated so that direct comparison with data

could be made. Those reproduced parameters included the
collapsed water levels, fuel temperatures and so on. All input

data are listed in the Appendix.-

3.2 Assumptions and Initial Conditions

In simulating the semiscale S-06-3 test, following

assumptions were made so that undesired calculation uncertainties

could be avoided:

(1) All _ECCS injection flow rates including high pressure

injection, low pressure inj ection and accumulator were

provided as boundary,

(2) Recorded pressure history in the pressure suppression tank

was provided as boundary,

(3) Measured power variance supplied to heater rods was provided.
(4) Measured intact loop pump speed-was also provided, and

(5) Because the measured cladding temperature was actually
,

obtained 0.076 cm below the surface of the cladding,

associated heater internal mesh temperature was used to

compare instead of heater surface-temperature.

Steady state was achieved by using some initialization

techniques including pressurizer desired pressure and water level
p control, desired loop flow control and etc.. The resulting

initial condition is listed in Table 3-1. The calculated and

measured initial conditions [1] are matched quite well.

|
12
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sured

of Calculated and Mea
Comparison
Initial ConditionsTable 3 1

RELAPS

Measured

Parameter 1.004
1.004 563.0

Core power (MW) 563.0
leg 598.0

Intact loop coldfluid temperature (K)598.0
leg 562.0

Intact loop hotfluid tqmperature (K)562.0
f591.0

Broken loop cold legfluid temperature (K)59

leg 6.68

Broken loop hotfluid temperature (K)6.68
15.766loop cold leg

15.769 9.09Intact
flow (1/sec) (MPa)
Pressurezer pressure 9.09 6.53(kg)

Pressurizer liquid mass 6.55

S.G. Secondary side 1

pressure (MPa) discussed in Reference
of each measurement are

* Uncertainties

14
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i

4. RESULTS
i

In this section, analytical results from the base modeling

elaberated above are compared to the test data. Besides, effects

of several different modelings are also independently ;

investigated to ensure that results are within reliable domain.

4.1 Comparison with Measurement

Included in this subsection is comprehensive comparisons of

the calculated results and measured data. The whole test can be
classically divided into three different phases, namely blowdown,
refill and reflood. In general, the blowdown phase is

characterized by a fast system depressurization and finally the
,

system is in equilibrium with the surroundings. During this

phase large part of fuel rods will experience critical heat flux

-(CHF) due to rapid loss of reactor coolant. In the second refill

phase, owing to the activation of injections ECCS, emergency

coolant begins to accumulate in the reactor vessel. Once the
lower _ p:.qnum is filled up, this phase is terminated by

defination. Because of continuous ECCS injections, vessel water
level will. keep on ascending up to the active core'in the last

i~ reflood phase and finally all-fuel rods will be rewetted again.

4.1.1 Blowdown Phase (0-35 seconds)

After -the artificial rupture took place in the broken loop,i

the primary system began to blowdown. The resulting break flow

rates at two ends from both simulation and measurement are shown

15
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in Figures 4-1 and 4-2 respectively. Observing the break flow,-

near the pump side, it can be found that the steam break flow

rate _seemed to_bo underpredicted a little. As for the break flow
rate near the vessel side, they both matched quite well until the
ECCS_ flow bypassed to the broken loop. When ECCS water bypassed

to -the broken loop cold 109, break flow rates from calculation

and test began to oscillate. Nevertheless, oscillation

-magnitudes were little different.

The pressureizer pressure responses are compared in Figure

4-3. It can be observed-that they_also matched quite well except
the timing of pressure inflection point. This inflection

difference- basically was caused by different pressurizer empty
-time. As well known, the pressurizer empty would cause an

inflection of pressurizer pressure. To illustrate this feature,

pressurizer outsurgo flow rates are also compared, as shown in
*

_ Figure 4-4. It is clear that the empty time exactly corresponded
~ to each pressure inflection point. -The late prediction of the

pressurizer empty may come from several' reasons. Among_them are
the modelling of heat transfer between liquid and vapor space,

the stored heat of pressurizer vessel and the form loss of
*

pressurizer surge-line.

The intact loop cold leg and hot leg flow rates are shown

in Figures-4-5 and 4-6'respectively._ The calculated intact-loop -

_

cold -leg flow rate matched the data very well. As for the hot

109 flow, the calculated one reversed a little late. Also
t

16
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compared are broken loop flew rates, as shown in Figures 4-7_and

4-8 for cold leg ano hot leg respectively. Just the same as the
,

intact loop, the calculated cold leg flow rate matched the data

very well until the ECCS injection bypass occurred. With

reference to the broken loop hot leg flow, they also matched well
except in the early 3 seconds. Other than loop flow rates, the

'

core inlet flow rates are also compared, as shown in Figure 4-9.

As-a result of ruptures, core flow was suddenly stagnated which |
i

was clearly elucidated in this figure.

As a result of system blowdown, water levels in the reactor
vessel descended drastically. Collapsed water level responses

,

( 6P/ pg) in the downcomer are shown in Figure 4-10. It can be '

seen that after the rupture began, water level declined steeply

and at the end of blowdown there was almost no water existed in

the downcomer. From the comparison, it can be found that the
bRELAP5 calculation agreed with what was measured. Concerning the

water level in the lower plenum, since it is the lowest part of

the- system, water level in it varied less violently and at the
end of blowdown it still detained about one-third of coolant in ,

it, as shown.in Figure 4-11. Again, reac.anable agreement between

calculation and measurement was also observed. Resulting core 2

collapsed water level responses are shown in F/.gure 4-12. It can

be seen that the calculated water level dropped below the active
fuel within'5 seconds after ruptures began, which was about 10

seconds ahead-of what was measured.

17
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! d

Peak cladding temperature responses of both high and low
power rods are also compared. After ruptures began, system

pressure would reduce sharply and core flow would quickly drop to
.

zero due to stagnation as depicted above. As a result, fuel rods

in the core experienced CHF quickly and consequently fuel

cladding temperatr~1s jumped to certain elevated values, as shown

in Figures 4-13 and 4-14 for high and low power rods respective-
_

ly. From the comparison, it can be found that calculated

responses had a good agreement with what was measured, especially

true for time to CHF.

As for the coolant temperature calculation, superheated

steam was observed in the reactor vessel. Calculated coolant

temperatures in both lower and upper plena are compared to r

associated measured temperatures, as shown in Figures 4-15 and

4-16 respectively. From comparisons, it can be found that super-
heated steam was calculated and reasonable agreement was

achieved. In addition, owing to the reversed steam flow through -

the core the degree of steam superheating in the lower plenum

a$scended sharply and the resulting steam temperature was even

higher than the initial heat slab temperature in this region.

Basically, the reversed steam flow through the core was caused by
the effect of condensation induced by the accumulator injection

(5).

4.1.2 Refill Phase (35-75 seconds)

Before the end of blowdown, emergency cooling water provided

18
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REACTOR EXCURSION AND LERK ANALYSIS PROGRAMC RELPP5/M002/36.04 3-

SIMULATION OF SEMISCALE S-06-3 LARGE LOCR TEST
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REACTOR EXCURSION AND LERK RNALYSIS PROGRAMC RELRPS/ MOD 2/36.04 )
.

SIMuliRTION 0F SEMISCALE S-06-3 LARGE;LOCA TEST
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REACTOR EXCURSION AND LERK ANALYSIS PROGRAMC RELRPS/ MOD 2/36.09 )~

SIMULATION OF SEMISCALE S-06-3 LARGE LOCA TEST
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by the ECCS would' enter the system when system pressure was icw

enough. In our calculation ECCS injectioas-were provided as a

.given_ boundary condition to exclude unneccesary uncertainties.

When accumulator injection began at about 20 seconds,

apparent ECC bypass was observed in the test. While in the

calculation, due to lack of counter-current flow limit (CCFL)

model this phenomenon could not~be caught well. In the test, two

a blowdown-forceECC bypass delay periods were identified (6];

ECC bypass period supported by ccunter-current flow-flooding

phenomenon in the downcomer annulus; a " hot wall" delay period

due to steam generation as cold ECC water comes in contact with

the vessel hot walls. As an evidence of this phenomena, broken

loop cold leg densities and break flow near vessel side from both

experiment and calculation are compared and 'shown in Figures

4-17 and 4-18 correspondingly. From the comparison, it can be
,

|
seen that the cold leg density .in the t'est obviously increasedL

after accumulator injection began, while in the calculation the
,.

i

density change was very small only after tne downcomer was filled

up with water,- which will be-described later. As for the areak

flows near the vessel side, it can be also observed that after

accumulator injection began, measured break flow rate was

obviously higher'than what was calculated until about 60 seconds.

After. 60 seconds, the downcomer was filled up with water'in the

calculation andetherefore following ECC water directly flowed to

the broken loop cold leg, which caused the break flow near the

35
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vessel side rose again just as appeared in the associated figure.
Serving as enother evidence was the core barrel temperature

response. Comparison of core barrel temperatures is shown in

Figure 4-19. It can be seen that after accumulation injection,

core barrel temperature in the calculation began to decrease with

another slope, while in the te st this temperature behaved just on
the contrary until ECC water penetrated the downcomer at the time

of 42 seconds.

As a result of inability to properly simulate ECC bypass,

the calculated water level in the downcomer rose much earlier

than what was measured, as shown in Figure 4-20. Same as in the

downcomer, the lower plenum was also filled up earlier in the

calculation, as shown in Figure 4-21. As a result, the low

plenum was filled up with water at 52 seconds in the calculation,
while it was 71' seconds in the test.

During the refill period, there is no water entering the

active- core except a little droplets entrained by the up-going

vapor [7]. As a result, the fuel cladding temperature would

remain elevated, as shovn in Figure _4-22 and 4-23 for low and

high power rods respectively. 'Owing to the entering of ECC water

during this period, superheated steam existed in the lower

plenum began to be suppressed,_ asz shown in Figure 4-24. Since-

the ECC water entered earlier in the simulation, calculated
|

| superheated steam in this region wa.= suppressed sooner as

expected. As for the coolant temperature response in the upper

36
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plenum shown in Figure 4-25, due to the overpredicted interfacial

drag when flow was vertically stratified [8), once ECC water

entered the lower plenum droplets would entrain into the active

core, and some of them even could penetrate the core then

entering the upper plenum. As a result, the calculated super-

heated steam in this region was suppressed sooner in this phase.

4.1.3 Reflood Phase (after 75 seco..ds)

During this phase, water began to flow into the active core

and consequently fuel rods were rewetted again. Water levels

across the core (from lower to uppper plenum) are shown in

Figure 4-26. Same as in the lower plenum, the calculated core

water level ascended earlier than what was measured. From the

comparison, it also can be observed that the calculated water
*

level oscillated with larger magnitudes, especially after the'

e

termination of accumulator injection. The accumulator injection

flow rates were shown in Figure 4-27. It can be seen that the

inj ection was terminated at about 90 seconds which exactly j
corresponded to the oscillations of the core water level. As

direct results of the injection termination, the calculated

broken loop cold leg density and flow began to oscillate, as

shown in Figure 4-28 and 4-29 respectively, which in turn would

cause core water level to oscillate. As for the reason why the

calculated cold leg density and flow began to oscillate right

after the termination of accumulator injection, the different

status of the broken loop cold leg may be the explanation. From

37
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REACTOR EXCURSION RND ' LEAK RNALYSIS PROGRAMC RELAP5/M002/36.04 )
.

SIMULATION OF SEMISCALE S-06-S LARGE LOCA TEST
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Fig. 4-22. Low Power Rod Hot Spot Cladding Temperatures
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RERCTOR EXCURSION AND LERK RNRLYSIS' PROGRAM ( RELRPS/ MOD 2/36dO4 )

SIMULATION OF SEMISCALE S-06-3 LARGE LOCR TEST
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Fig. 4-23. High Power Rod Hot Spot Cladding Temperatures
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REACTOR EXCURSION AND LERK ANALYSIS PROGRAMC RELAPS/M002/36.04 )

SIMULATION OF SEMISCALE S-06-3 LARGE LOCR TEST
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Fig. 4-25. Upper Plenum Coolant Temperatures
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the comparison of cold leg density (Figure 4-28), it can_ be

observed that prior to the injection termination, the calculated

broken loop cold leg was filled with liquid provided by the

accumulator bypass. In the calculation, the accumulator bypass

revealed in rigure 4-29 began right after the occupation of

downcomer at about'60 seconds shown in Figure 4-20. After the

termination of accumulator injection, part of water remained in

the broken loop cold leg flowed back to the vessel, which also

can be seen in Figure 4-29.

Comparisons of peak cladding temperature respor.ces are

shown in Figures 4-30 and 4-31 for low and high power rods respe-

ctively. From the comparisons, it can be observ6L that prie- to -

the 'rewetting of the' hot spots, substantial heat transfer took

_ place. This cooling was attributed to the interaction between

entrained water and rods above the quench front and was named

precursor cooling [7}. As illustrated, the calculated precursor

cooling seemed to be more effective. This difference probably

was resulted from the overprediction of liquid entrainment under

low flow reflood condition at low pressure [8] and the use of

Dougall-Rohsenow correlation for film boiling heat transfer [9].

Other than this, it also can be easily found that the calculated

rewetting occurred much earlier than in the test. This

discrepancy basically was caused by the earlier refill in. the-

calculation. Furthermore, it also can be 'found that the

calculated rewet temperature was a little lower. The highest

47
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cladding temperatures along fuel rods were also compared. In the

te s +. , the:-re were 4 high power rods and 32 low power rods, among

which about 70 fuel temperature sensors were distributed. While

in our simulations, a.11 fuel rods were modelled only with two
heat structures, one representing low power rods and the other

representating high power rods. To make comparisons more
representative, two curves were used to fit those distributed

-

measuements of cladding temperatures, one for lower power rod as
,

shown in Figure 4-32 and the other for high power rods as shown
in Figure 4-33; the method used for curve fitting is Least
Squares (10). In the following discussions, one should bear in
mind that the representative curves represent a generalized

concept of the maximum cladding temperature response and the real
data are always scattered around these curves. Comparisons of

representative curves with calculated results are shown in

Figures 4-34 and 4-35 for low and high power rods respectively.
_

It can be found from the comparison that the calculated highest

cladding temperatures along low power rods matched the data very
well, while for the high power rods there was a little shifting
of the calculated one. As a result, the calculated position of

the highest cladding temperature of the high power rods was 17 cm
higher than measured. Besides, the calculated peak value was
lower about 30K. Concerning the quench time, same as the

fitting of peak cladding temperatures two curves were used to fit
the quench time distribution, as shown in Figures 4-36 and 4-

48 |
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37 for low and high power rods correspondingly. Comparisons of

fitting curves to calculated quench time are shown in Figures

4-38 and 4-39 for low and high ' power rods respectively. As

observed, recorded top quenching phenomena was caught in

calculation for both low and high power rods. As is well known,

this phenomena occurs from cooling provided by the two-phase flow

moving upward through- tue core and the fall back of water which is

deentrainedfat the top of the core or in the upper plenum. The

net effect- of this is to quench the uppermost part of the fuel

rods sooner than would occur from the propagation of the bottom

quench front. Top-down cooling generally does not extend to the

hot spot [7), which also can be easily observed in these figures.

However, all rods in calculation were obviously rewetted earlier,

especially for'the high power sections. Besides, the latest

quenching positions in .the calculation for both low and high

power rods seemed to be a little lower than what was observed in

the test. Basically the calculated earlier rewet can be

. attributed to the earlier refill and more liquid entrained upward

by the up-going vapor during reflood period.

As a. summary, important sequence of events is listed in

-Table 4-1 and compared to what were recorded in the test.

4.2-Sensitivity Study

To- ensure that analytical results are within reliable

domains and to -investigate effects of several. different

modelings and options, the following sensitivity studies are

49
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REACTO'R-EXCURSION AND LERK RNRLYSIS PROGRAM ( RELRPS/M002/36.04 )

SIMULATION OF SEMISCRLE S-06-3 LARGE LOCR TEST-
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Fig. 4-27. Accumulator Flow Rates
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REACTOR EXCURSION AND LEAK ANALYSIS PROGRAMC RELAPS/M002/36.04 )

SIMULATION OF SEMISCALE S-06-3 LARGE LOCA TEST
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Fig. 4-32. Curve Fitting of The Low Power Rod Peak
Cladding Te:aperature versus Elevation
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REACTOR EXCURSION AND LERK RNALYSIS PROGRAM ( RELAF5/MODZ/36.04 1

SIMULATION OF SEMISCALE S-06-3 LARGE LOCR TEST
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REACTOR EXCURSION AND LERK ANALYSIS PROGRAM [ RELAPS/ MOD 2/36.04 )

SIMULATION OF SEMISCALE S-06-3 LARGE LOCR TEST
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RERCTOR EXCURSION AND LERK RNALYSIS PROGRAM ( RELRPS/M002/36.04 )

SIMULATION OF SEMISCALE S-06-3 LAGE LOCR TEST
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Table 4-1 Seqt.ence of Events
.

Time (s)

Event Measured RELAP5

Blowdown initiated 0.0 0.0

High. pressure injection 0.0 0.0started

Core power decay 1.27 1.27transient started

Fuel hot spot temperature 2.94 3.33excursion began

Fre;ssurizer emptied 7.5 12.5
Accumulator injection started 18.5 18.5
PCT reached 20.5 41.0
Downcomer penetration 42.0 *

Lower plenum water level began 60.0 32.5to increase

. Lower plenum filled up 71 . 0 S2.0
Downcomer filled up 73.0 58.0i

L Accumulator injection stopped 90.0 90

| Fuel hot spot rewetted. 165.0 10|

|-

* Fail to simulate

1

|

64

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



. .. . . . .

- __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ - _ - _ _ _ - - _ _ _ - - _

|

performed. Each different modeling or option is isolated and

results are compared to what were obtained from the base

modeling described in the. previous section.

4.2.1 Pressurizer Modeling

In the base model pressurizer was represented by 13 volumes,

while in this study noding was reduced to 5. Pressurizer surge
_

flow and pressure responses during blowdown period from both

models are compared and shown in Figures 4-40 and 4-41. It can

be seen that the slope change of surge flow corresponding to the

pressurizer empty was better simulated in the base model, and
,

two-slope pressure response resulted from pressurizer empty was

also more obvious in the base calculation.

4.2.2 Radial Connections Between Core Average and Hot Channels

As depicted in the previous section, radial connections

between core average and hot channels were modelled in the base

case using cross-flow j unctions. In this study, such radial

links are disconnected. The resulting peak cladding temperatures

of both low and high power rods along the fuel elevations are

shown in Figures 4-42 and 4-43 respectively. For the low power

rods, the peak temperatures along the fuel were almost identical

in both cases. However, for the high power rods the peak

temperatures located on the bottom and top rections of the fuel

were a little different. Such discrepancies actually were caused
by different cladding temperature responses on both sections.
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The cladding temperature responses on both end sections are

shown in Figures 4-44 and 4-45 correspondingly. As revealed from

the comparisions, it can be found that in both sections, the

cladding would not experience dryout in the et.lculation withcit

radial connections, while in the base calculation the fuel rods

do experience dryout and temperature excursions resulted

consequently. ~

The resulting fuel quench time along the fuel of both high

and low power rods from both calculations are shown in Figures
a

4-46 and 4-47. For the high power rods, other than the

difference in the bottom section which did not experience drycut

in sensitivity calculation, the quench time of lower part of fuel
in the calculation without radial connection was all postponed by
about 6-10 seconds. While for the low power rods, except the

central section, the quench tir..e was postponed a little in the

calculation without radial connections.
_

The core inlet flow rates and collapsed water levels from

both calculations are also compared, as shown in Figures 4-48

and 4-49 respectively. It can be observed that there were no

noticeable differences for these two parameters. In addition,

the CPU time used in the two calculations was also compared as

shown in Figure 4-50. The costs of the two calculations were

quite close.

4.2.3 The Maximum Number of Heat Slab Axial Interval for 2-D
Reflood Calculation
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In the base modeling the heat slab axial maximum interval

was set to 8. To investigate the effect of this number, it was

timed and divided by a factor of 4 The resulting peak cladding

temperatures along the fuel rod elevations tor both high and low

power rods are shown in Figures 4-51 and 4-52 respectively. It

can be observed that there is no noticeable difference for both

high and low power rods. The resulting quench time on each
_

different elevation of both high and low power reas is also

shown in Figures 4-53 and 4-54. It can be seen that the effect

of the maximum axial number on the reflood calculation was not

obvious. Even though, there is an interesting tendency revealed

from the results implying that the larger the maximum number, the

later the rewetting that may occur. The difference probably was

resulted from the rewetting rate featured in Semiscale test

facility. As revealed from the test results, the rowetting rate

was about 1.8 cm/sec. In addition, the resulting cladding

temperature histories of the highest power sections of both high

and lower power rods are also put together for comparison and

shown in Figures 4-55 and 4-56. Both trends and magnitudes from

those different modelings were quite matched. Again, it can be

said that the ofrect of the maximum number on the integral

cladding temperature response was obscure. Finally, the CPU time

used in three cases is compared in Figure 4-57. It can be seen

that once the reflood calculation began, the difference appeared.

flowever , the diffarence was not noticeable.
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,

4.2.4 Number of Axial Hydraulic Volumes Representing the Core

In this study, the axial number of hydraulic volumes

representing t.ie core was changed from the base model numbered 11

to 5 and 22. Several important parameters associated with the

hot channel were compared. The resulting peak cladding

temperatures versus the hot fuel elevations are shown in Figure

4-58. It can be fcund that results from three modelings were

quite matched except a dip in the calculation with 22 axial
,

volumes representing the core. To illustrate such difference,

the cladding temperature responses at this location are compared

in Figure '-59. It can be seen that although in all cases the

fuel has experienced dryout at this location, dryout time from

the modeling having 22 volumes was a little postponed and the

resulted magnitude of temperature excursion was smaller,

s
The quench time versus fuel elevations is also compared in

Figure 4-60. It can be'seen that other than at ends of fuel
_

rods, there existed a tendency showing that fine noding of the

core may result in a later quench. The temperature responses of

the highest power section from three modeling are compared too,

as shown in Figure 4-61. The noding difference seemed to have no

effect on the intergral cladding temperaturo response on the hot

spot.

Ccmparison of core collapsed water levels from three

modelings are shown in Figure 4-62. Also, no noticeable

difference was noted. Nevertheless, the CPU time cost in the

68
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calculation of 22 axial nodes was much more than the other two

did, as shown in Figure 4-63.
I

!

4.2.5 Cross-Flow Junctions on Reactor Vessel Entrances

In the base calculation the entrances of four legs entering

the reactor vessel were modelled with normal junctions. In this
,

|
study, those normal junctions were replaced by four cross-flow

junctions .to ' investigate the effect of momentum flux in loops. i

Resulting break flow rates are shown in Figures 4-64 and 4-65

and compared to what was obtained from the base calculations. It

can be seen that it had almost no effect on break flow rates

especially for the break flow near the pump side. As for

downcomer and lower plenum collapsed water levels, shown in

Figures 4-66 and 4-67, it can be seen that trenda were quite

matched. However, the aesociated filled-up time was a little-

delayed in the calculation with cross-flow junctions. As a

result, the core water level ascending in the sensitivity

calculation: was a little postponed too, as shown in Figure 4-68.

The quench time of high power rods versus fuel elevations is

also compared and shown in Figure 4-69. It can be seen that

other than on the ends.of the fuel, the fuel quench time was a

little put off in-the calculation with cross-flow junctions.

This postponement basically was caused by the associated delayed
,

escending~ of core water level depicted above. Other than the

quench time, the highest cladding temperature along the fuel

elevation is also' compared and results are shown in Figure 4-70.
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It can be found that both curves were almost identical. To

investigate the effect on the integral cladding temperature

responses, the cladding temperatures of the highest power section

versus time are shown in Figure 4-71. As revealed, both trend

and maguitude were quite matched except a little delay of the

quench in the sensitivity calculation which already has been

described. Finally, the costs of CPU time for both calculations

are also compared and shown in Figure 4-72. It can be observed

that the calculation with cross-flow junction modeling used more

CPU time than base calculation by a factor about 1.15.

4.2.6 Reflood Calculation

In the base modeling, reflood calculation is actuated when
the core is nearly empty. As addressed in Reference 2, a two-

dimensional conduction scheme and different heat transfer

correlations known to apply for the reflood process are employad.
!

In this study, normal reflood calculation is intentionally

defeated to investigate associated effects. Resulting high power

rod hot spot cladding temrc 4ture is shown in Figure 4-73 and

compared with result from base calculation. It can be observed

that after the actuation of reflood calculation in the base case, ^

difference between both calculations appeared and it was enlarged
,

after the fill of the lower plenum. Such dii'erence basically

was caused by the effect of axial conduction along the fuel- and

different heat transfer package used. To further identify which

one plays the key role in making this iifference, a reflood unit

70 I
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consisting of 11 sections in the base modeling to represent fuel

rods was changed to 11 reflood unit in series consisting of 1

section in each. The rest it is such that the two-dimensional

conduction effect can almost be suppressed in this alter modeling

while still using the same reflood heat transfer package.

Resulting temperature is shown in Figure 4-74 and compared to the

result from base modeling. From comparison, it can be deduced
-

that the effect of two-dimensional conduction was rather small

and the difference shown in Figure 4-73 was mainly caused by the

usage of different heat transfer package when defeating of normal

reflood calculation. The comparison of CPU time used is shown in

Figure 4-75. It is clear that the cost of CPU time is very close

even without reflood calculation.

_
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REACTOR EXCURSION AND LEAK ANALYSIS PROGRAM C RELAPS/M002/36.04 )

SIMULATION OF SEMISCALE S-06-3 LARGE LOCA TEST
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Fig. 4-42. Low Power Rod Peak Cladding Temperatures
versus Elevation
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REACTOR EXCURSIGN AND LERK ANRLYSIS PROGRAMC RELRPS/MCD2/3607- )

SIMULATION OF SEMISCALE S-06-3 LARGE LOCR TEST
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Fig. 4-52. Low Power Rod Peak Cladding Temperatures
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5. RUN STATISTICS

The computer run statistics of the RELAP5 simulations is

summarized in Table 5-1. The CPU time is for a FACOM M200

computer which is compatible to IBM MVS system. All simulations

t
were calculated using same maximum and minumum time steps, and

-2 ~

was 5.0 x 10 and 1.0 x 10 seconds re:1pectively.

~

k

,

e

-

P
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Table 5-1 Run Time Statistics for S-06-3 Sinulaticris
.

Parameter Incore Rodial IIeat Slab Intervals Core Axial thdelin of Reflocri Ptxiel
Volunns Vessel Entrarges

Cmnections _for Reflood

With Without 2 8 32 5 11 22 termal X-Plow With W/O

Real Time (sec) 120 120 120 1 20 120 120 120 120 120 120 120 120

CIU Tinn (sec) 3520 3370 3290 3520 3700 2643 3520 11792 2320 4130 3520 3572

E Actual Tine 91 31 9027 9042 9131 ^?22 7639 913. 24008 9131 9367 91 31 9283

* Steps

Cell Ntmber 95 95 95 95 95 83 95 117 95 95 95 95

3

4,06 3.93 3.83 4.06 4.18 4.17 4.06 4.20 4.06 4.64 4.06 4.05 jCIU x 10

Cell x Step

._

l .
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6. CONCLUSIONS AND RECOMMENDATIONS

Generally speaking, RELAP5 calculation correctly simulates
,

responses of vital parameters and catches associated important

phenomena except the CCFL which takes place in the blowdown and
:

refill periods and makes the latter-on consequency deviated.
;

Through extensive comparisons with measurement and important

sensitivity studies elaborated in the previous sect nn, the

folloving conclusions are reached with suggestions :
:

1. The calculated break flow rates frou both sides matchec' the
,

|

data very well especially for the break near the pump side.

As for the flow from the break near the vessel side, before

the accumulator injection began, it also matched the data

well. However, owing to the inability to simulate CCFL and

the over-estimation of liquid downflow for a given steam

upflow (11), some differences appeared between the calculated

and measured break flow rates- after the accumulator

injection. 'Once ECC bypass and dcwncomer. penetration

phenomena can be caught well via the installation of CCFL

model and the modification of interfacial drag between vapor

and liquid in the code, prediction of the break flow from the

vessel side probably can be improved.

2. Pressurizer _ responses under large LOCA were simulated- well

provided the noding of pressurizer was fine- enough. As

revealed from our sensitivity study, if the noding is fine

enough the pressure two-slope behavior resulted from the

110
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pressurizer emptiness can even be calculated.

3. Before the accumulator injection began, water levels within
;

the reactor vessel myra >Jadicted well. However, due to the

inability to simulate ECC bypass and downcomer penetration

phenomena, calculated water levels rose again earlier than

what were measured. Therefore, the termination of refill

phase and the begining of reflood phase were all shifted

ahead in the calculation.

4. Superheated steam in the lower and upper plena was predicted i

resonably~well as compared to test data. Besides, core flow

reversal phenomenon caused by the condensation induced from

_

the ECC injection was also simulated, which was elucidated in

the comparison of lower plenum coolant temperature responses.

5. The prediction of the highest cladding temperatures along the

fue1L elevations was quite well especially for the low power

rods.- As for the high power rods, the peak positior, moved a

little upward and-thc. value was lower about 30 K. Also
'

i concluded are the more eifective precursor cooling prior to

|
| the quench and the earlier rewet of fuel rods in the

calculatio*- once the current interfacial drag model and

film boili g correlation can be improved, and the CCFL model

can be installed, those deficiencies probably can be

diminished.

6. Whether the radial connections between the hot and average

channels were mo ,lled or not almost had no effect on the

1

111 <
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.

predictions of peak cladding temperatures. However, cladding

temperature responses of both ends of high power rods were

affected. In the base calculation in which the radial

connections were simulated, both ends experienced CHF soon

after breaks occurred, while in the calculation without

radial- connection both ends remained in the status of no

. temperature excursion throughout the simulation. Besides,

the radial disconnection _between the hot and average channels

caused _the lower part of'high power rods rewetted a little

late as compared to results with radial connections.

7. The maximum- number of heat slab axial interval for 2-D

reflood calculation almost had no effect en the calculation

of-peak cladding temperatures along the fuel. Nevertheless,

it had a little effect on the calculation- of fuel quench

time. Generally speaking, refinement of 2-D reflood

calculation made the fuel rewetted a little late. This

'tendun y probably was resulted from the special. feature of

Semiscale MOD-1 system. The rewetting rate of Semiacale MOD-1

is about 1.8 cm/sec.
L

j :8. The number of axial-hydraulic volumes representing the core

L '

showed some influence upon the thermal responses of_ fuel
.

rods. As depicted in the previous section, the number of

axial hydraulic volumes representing the core did not affect

the prediction of peak cladding temperatures too much.

Iloweve r , it resulted in a tendancy showing that except at

|-

112
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ends of fuel, fine noding of the core might result in a later

quench, but the postponed time was only about ceveral

seconds.

9. In the base calculation, the entrances of four legs entering

the-vessel were modelled with normal junctions. The effect

of using cross-flow junctions to replace those has been

investigated. Although the replacement had no effect on the

break flow calculation, the filled-up time of lower plenum

was postponed a -little and so was the core water level

asaending -time. As a result, the fuel quench time was a

little put off in the calculation with cross-flow junction,

but_the peak cladding temperature prediction was not affected

at all.
L -

10. Defeating normal reflood calculation would heavily affect the'

response of hot spot cladding temperature. Through

sensitivity study, it was identified that different- heat

transfer package used majorly contributed to such difference

instead of the effect of two-dimensional conduction. Since

such discrepancy appears in the stage of film boiling whic;.

is not necessarily related to the reflood, it is suggested

that the difference and the applicability of these two

packages should-be further verified.

! ~11._ Generally speaking,_ modelings with in-core radial connec-

tion, larger number of heat slab axial interval for 2-D

reflood calculation, larger number of hydraulic volumes

113
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t

representing the core, or cross-flow junctions on vessel

antrances would cost more CPU time, especially for the last,

two modelings. Particularly the total CPU time used in the

calculation with 22 axial volumes representing the core was

about 3.4 times of that used in '.he base calculation in which
only 11 axial volumes were involved.

L
.

i

|
|

~

i

i
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15?0101 106010000 305000000 0.0476 0 2 0.2 3130?
153St?1 0 5.2109 5.2109 0.0

105co?O TUf.E-2 S4GLVOL
10$0101 0.0476 0.0 0 13365 0.0 00.0 2.P0777 0.6 n.0355 0
1050200 3 2280.4 573.04,

1640000 T'S E-3 S'!GLJUN
3540101 105010000 106000000 0.0 0.0 0.0 01000
1540201 0 5.1029 5.1020 0.0
o

1060000 TUf:E-3 SUGLvDL
10f 01.S1 0.0476 0.0 0 13365.0.0 -90.0 -2.80777 0.0 0.0355 0
1060700 3

'

2280 2 563.83 -

!.
. . TUF.E-4-SMGLJUN

#
I 1550000

1550101 106010000 107c00000 0.0476 0.3915 0.1''15 01300
1S50201 0

'

'5.0310 5.0310 0.0
D

1070000 - TUF E-4 SNGLvDL
1070101 0.0476 0.0 0 2673311 0.0 oc. -5.61'2 0.0 0.0355 0
1070200 3 2281 3 553.43
*

1560000 50-4 SNGLJUN
1560101 107010000 103000000 0.0476 8.573 A.593 01000
1b60201 0 4.9559 4.9559 0.0
e
1000000= SG-00TLT SUGL'dL

L10P0:01 0.2670 0.0 0 3200 0.0 -90. -1.1983 0. 0.5038 0
10F0200 3 2281 2 553.43

570000 .5/G-00T SNGLJUN
1570101 106010000 109000000 0.01396 1.771 1.771 01000
1570201 0 16 899 16.898 0.0
o

.V "OuMOOpe#000e###0 BOO #########

**uca CROSS OVER LEG ******
.ococooococoo**e*e**eoooooooo :

1090000 CPX-LEG-SNGLVOL

.
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'i

:;
10'o1^1 D.6376 0.0 0.370 0.0 ^0 -3.0i3 '

'

*h ".21#$*.
10'.:0?07 3 2;79.2 553.43
o-

9o9acOLG4CVu#9tu090000000w59
***** CPDLAMT PutP *** con d
c o tr o n o c e t o oo n o c e n o c o n o c o p e a u

*e

1100F00 PU' P PUFP -

1103101 0.0a6F 0.0 0 16 0.0-90. 2 0051 0
110010P 104010000 0.0376 3.333 3.333 01000
1300100 121000^00 0.03?6 3.4323 3.4323 01000 '1100200 3 2236.4 553.68-
1100201 0 6.2742 6.2762 0.0 '

1100202 0 A.2757 6.2757 0.0
1100301 000-104062
1100302 3560. 0.5131 170. 102. 34. A 3f .3 ( 2.3 c. O. 4.7 6 6 ,

1106100 0 C *:7cLVAR 7
-1106101- -1.0 1(2A.S .

110/102 0.0 ^0.
11Cf173 1."+6 1.0+6.

*-

oceconoconecocoe *eoecoooco*
**ee* COLD LEG *no*+oooo
cocoeo ncoo*esoc e c.ec onoceoc
o

111CFC0 C-LEG-1 St.0LVOL
1110101' O.037F 0.0 0 1661 0.0 0.0 0.0 0.0 0.218A 0
1110200 3 2292.9 553.71
* i

1120000- C-LEG-2 ERANCH
1120001 2 0-
1120101 0.037B 0.0 0 1661 0.0 0.0 0.0 0.0 0.21EA 0
1120200 3 2292.2 553.72
1122201 '111010000 112000000 0.0376 3 4079 3.4079 010?O
1121201 6.2753 6.2753 0.0
11?2101 112010000 002000000 0.0378 6.0022 5.0546 03000 I
1122201 (.2422 6.2422 0.0 j
o,
###0600400*n#eJ000000006c000006##e#00ccceceoc##ce
coconocococco BLowDnWu LOOP *******cono********
**>en**ooooooocenococoo*oon**o**e*+oecoco*eooce*o
o
Woboopeetcocerceobeog60*oco#

***** H01 LEG *********
**eoooooooonesone****conoeon
0

2010000 POT-LEG PRANCH
2010001 2

. . 0
20101011 0.0376 0.0 0 1070 0.0 90. 0.7552 0.0-0.2188 0
201C200 0 2288 3- 609.11-- 1049.5 -1 0351-7
2011101 020010000 201000000 0.0205 0.26 0.66 01000
2011201 -1.0026-6 0.23430 0.0

-2012101 201010000 202000000 0.00267 0.83 0.83 01000
--2012201' -6.9790-7 9.9967-2- 0.0

e

eence.o**eo**eenoeooooooo***
***** SIMULATED S/G ******
'OO##o###oCOGoo##G#eo#Do#0000
4

"2020000 S/G-1 SNGLVOL-
2020101 0.0387418~0.0 0.3227a0.0 90.-3.3295 0 0 0 2226 0

| c2020200 -3 2287.4- 604.05
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f

o
' ?$30too 50-1 SLALJUU

2510103 ;-r2010000 203000300 0.007A1' 14.15 l'.15 ('3 0^ 0 "

2510201 0 -1.43!3-7 -1.4272-7 0.0
o

?O30000 SC-2 ShGLVUL
?O30101 0.0349F61 0.0 0.3262 0.0 **0 -0.3237 P.0 P.222' *
2030230 3 ? ? A 7. f. 6S4.11
o

2520703 in-2 SUSLJut:
>>20101 20?010000 204000000 0.00267 n.83 0.f3 r1*c0
2520201 0 -?.5336-7 -2.'541-7 0.0
e

concoocanococonooconococeoon
cocco CN'SS OVED LEG ococoo
re sococcoooooococo oneoecor o
o

2040000 CPX-LEG 1 S?;GLVOL
?C40101 0.0156 0. F.064 0.0 -40. - 3 . t. 0 7 0.C v.1407 0

~

2040200 3 22!9.5 604.12
o

?$30000 C:).-L E G T NGLJU'.'
7530101 2DLO10000 205000000 2.634-3 3.653 3.!53 01000
2510231 0 -2 9248-7 -2.!372-7 0.0
e

2050000 Crx-LEG 2 ShGLVOL
2050101 0.0294 0.0 0.0534 0. 03 -0 7545 0.0 0.2167 7
2050200 3 2290 2 604.11
o
concoconuonoooooooconoooooon
onoon SIPllLATE0 PirP onoooo
onococooosco,soooooooooooooo
o

2540000 Sluu SAGLJUN *S.750
2540101 205010000 206000000 0.00267 P.97 T.67 01000
2540201 C 2.8103-9 4.2906-9 0.0
o
obornoe,ono0noeococcoencoono

cocoe OnLE LEG | coeo oo
ococosoooooooooooooooooonnon
o

20t0000 C-LEG-1 SNGLVOL
2060101 0.0123 0.0 0.0658 0.0 90. 4.7703 0, 0 12 0
7060200 3 2289.6 504.12
o

25$0000 C-LEG-1 SNGLJUN
2550101 206010000 2n7000000 1.225-2 0.0 0.0 01000
2550201 0 -1 1159-7 -1.1151-7 0.0
o

2070000 C-LEG-2 SNGLVOL
2070101 0.41 0.0 0.06466 0.0 40. -0.0508 0.0 0.1636 0
2070200 3 22BB.9 604.11
*

2560000 C-LEG-2 SNGLJUN
2560101 207010000 208000000 0.01556 R.36 F.3t 01000
2560201 0 -2r9764-8 -4.5474-9 0.0
e

2080000 MDLZLE SUGLVOL
20*0101 0.41 0.0 0.03313 0.0 0.0 0.0 0 0 0.1616 0
20f0200 3 2288.9 604.11
e

cocohooooooooooooooooonoonCo
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c*coe C"LF trG 11 **cene*
soceeeencecooncecoccocotocca
e

2140000 CFLB-LEG 09ANC4
2140001 1 0

2140131 0.0376 0.0 0.0670 0.0 0.0 0.0 0.0 0.21Fr 0
2160200 3 2291 3 551.01
21'1101 007010000 ?14000000 0.0205 0.420 0.4?' 00D00
2141291 1 3040-7 1.3040-7 0.0
0

2610000 fli-LOOP SNGLJUN
2610101 214010000 213000000 0.03755 0.42 0.c? 0S000
2e>10201 0 4.6P33-A 4.'*33-e 0.0
e

213"M3 C"LO-LEG SNGLVOL
713^201 '.*376 0.0 0.1000 0.0 0.0 0.P ^ 0 0.21tf 0..

21377'' ? 2?cl.3 551.no
o

2 t,0 0 000 P-LO~r Sh0LJUN
E6C0101 21?:10000 212000000 0.015S( 1.007 1.?CT T0:50 -

2600201 0 6.2975-f 6.2C75-! 0.0
o

2120030 iP ED S;GLVrL
7120101 .;155'- 0.0 0.022 0.0 ^.! ?.0 0.7 0.3''.*5 ;.

2123200 1 2291 3 551.^1
*

?5c0000 (0-LOS SNGLJUN
590101 217010000 211000000 0.01556 s.36 f.3^ 0n0C0
2590201 0 -2.0B05-9 -2.0!Ou-* 0.0
a

2110000 f0ZlLE SNCLVOL
2110101 0.01556 C.0 0.02992 0.0 00 0. 0 0 9 t. 0.0 :.14075 ;
2110?00 3 2291 3 551.00
e

909eoOboooeUncOcenocoOconneco306500DoccConeetOO4feOCMooGtc000booOCobeu
onooooo ICnKEN LOOP PEFLDOD BYPt.SS Ll"ES cootteocconococenetrofeebco
**ocononoecouececoconenecocunecenoconecoct noc eococono scocacococece ocon
o

02150000 PEFLOOD1 ERANCH
#2150001 2 0
*215n101 0.03755 0.0 0 1A5 0.0 -90. -0.199 0.0 0.21ea 00
*215D203 3 2269.1 604.13
*2151101 201000000 215000000 0.03755 1.5 1.5 01000
o'152101 215010000 216000000 0.03755 0.0 0.0 01000

:151201 0.0 0.0 0.0
*2152201 0.0 0.0 0.0
*

e21(0C00 OEFLODD2 URAt:CH
*2360001 1 0
*21(0101 0.03755 0.0 0 230 0.0 -90 -0.5094 0.0 0.2183 00
02160200 3 2291.5 551.90
*2161101 215010000 214000000 0.03755 1.5 1.5 01000
*2161201 0.0 0.0 0.0
*

Co@' 70000*Donco64cconocepCOoO96,e*GencoacceonoO*D450ccoODO@DoeCCoDOLbe
enno******* '100EL:NG OF BREAK ocooeconoeccoooreooooooooooooooooococo
conoconocoonnoo*oeoooooooveneeeeceoooooooooooooneeocoecernece*ococo***
*

ODonoocooboconeppeenoconage#O90ccooggeococo
coce* BREAK CONTRDL VALVES **eooooooo***
ooro**ocoocococoneee concocenoececconeonoon
o

.1
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octo, r i g , .' V/4 V E ' E d Y F r>'ll

| c

7 5 ' + 0 0 :. !Pr/r. vALvr
7500101 711010000 710000300 0.00262 S.C'3 0.953 00C00
P5Fr?01 1 0.0 0.0 0.0
?$r0300 Trryty
25!0'01 40?
e

cocco F4Ein VtLVE '!FAR C' U" P
O

?57c0cn t r r A =, vetyE

2570101 ;0f0100C0 ?D9000t0C 0.00262 0.0*3 0.053 00000
?$7e201 1 0.; 0.0 0.0
?$7033r TrrVLV
?570311 40?
e
O # # p D & o v t e C O O O C f. 5 0 0 e o #> 0 C U D D P G O B D e O C r r. O P 0 P O 4

Cort e t '' 'T':T o c e s c o n c o rreooteto s !' :L A t r(- s

coocencococcceopocoececoccopoooceenneconoco -

%

DT"? VPL2100000 *LE-SUCD
2100101 '.77 0.0 1.1+2 0.0 -90. '.3 F.0 2.L C
P 10 0 ? ". . ? c02
2100?vi -1.00 00 35.7(17 1.'
21002.0? O.0000C0 35.7617 1.0
21r0?O3 0.634031 27.734' 1.0
?100204 ".342465 40.32PP 1.0.

2100705 7.534246 35.0697 1.0
21C0206 0.726027 36.03f5 1.0
2100207 10.54794 35.0697 1.0
2100708 12.46575 ?6.7305 1.0
2100209 13.56164 34.0313 1.0
2100210 15.20547 36.4537 1.0
2100?11 16.b4901 35.0697 1.0
2100?l? 17.94520 35.6233 1.0
2100213 19.04109 35 0001 * 0

2100214 20.1369F 34.5161 1.0
21C0215 21.23207 34.9313 1.0
P 100 216' 24.24657 34.7920 1.0
?100?17 ?6.71232 35 4740 1.0
210021' To.17FOR 34.1010 1.0 _

2100?19 30.00000 34.9313 1.0
2100220 30.54794 3 ?, . 2 0 B 1 1.0
210027] 34.10958 34.(545 1.0
2100?22 36.84931 34 9313 1.0
2100223 37.67123 34.6545 1.0
2100724 30.04109 34.7929 1,0

2100?25 30.58904 34 1010 1.0
2100226 40.41095 34.7929 1.0
2100127 49.45205 34.7929 1.0
2100220 500.0000 34.7929 1.0
V

2090000 ME-SurP T"DPvPL
2090101 7.79 0.0 1.1+2 0.0 -90. -9.05F 0.0 3.4 0
2090200 ? 402
2090201 -1.00000 35.7617 1.0
2090202 0.000000 35.7617 1.0
7090203 0.684931 27.1347 1.0
2090204 5.342465 40.3288 1.0
7090?O5 7.53424t 35.0697 1.0
2090206 9.7?6027 36.0385 1.0
2090207 10.54794 35.0607 1.0
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|
?O"P70F 12.46575 36.7305 1.0
9000??9 13.50164 34.0313 1.0
7000?10 15.20547 30.4537 1.^
70"0211 16.84931 35.0607 1.0.
2090712 17.9a520 35.6?33 1.0
2000713 19.04109 3%.9001 1.0
2'190214 20.13606 34 5161 1.0
?O9??15 21.23?F7 34.9313 1.0
20o0716 ?4.24657 34.7970 1.0
2090?)7 26.71232 35.4f40 1.0
20o0216 ;9.17608 34 1010 1.0
7090210 30.00000 34.9313 1.0
209??20 30.54794 35.20P1 1.0
2090??) 24.109$? 1'.6545 1.0
?000222 36.84931 36.0313 1.0
2000223 37.67123 34.6545 1.0
20o0224 39.04109 34.7029 1.0
?O40??5 30.55904 34 1010 1.0
20o0?26 40.41095 3c.7929 1.0 ,,

2000??7 49.45205 3'.792c 1.0
209022P $00.0000 34.7929 1.0
*
obotooncetoooooooooooponococooococonococco5o5cofeconochtoooo9eocoSon

oooooconoconoco PRLSSURIZER ocoooooooo*ocon*anocooooooooooococonoon
coooooooooooeocoooooooooocnoooooooooooooooeoconoconocooocconoconoeco
o
ocoooooooooooooooooooooooooooecococonoco
*oco* PRFSSunlZEP SURGE LlhE onococco
nosoooooooooooooooooooooooooooooonecocco
o

cocoo PRZ SURGE LINE
o
114000C S W',-L l h E P ! P E
1140001 3
1140101 0.0030 3
1140201 0.0030 2

1160301 0.0 3
1160401 0.004333333 3
1140501 0.0 3

1140601 -90.0 1

1140602 0.0 2

1140403 90.0 3
-

1140701 -0.6963 1

1140702 0.0 2

1160703 0.6963 3

1140A01 0.0 0.0613 3

1140001 0.0 0.0 ?

1141001 0 3

1141101 01000 2

1161201 0 2297.4 626.78 1049.6 2.3130-0 0.0 1

1141?O2 3 2287.5 617.74 0.0 0.0 0.0 2

1141203 3 2287.4 625.98 0.0 0.0 0.0 3

1141300 0
1141301 2.2406-2 2.2361-2 0.0 1
1141302 2.2406-2 2.2406-2 0.0 2
*

*oooo PRI ISOLATION VALVE ( 36.v SEC CLosE)
e

1580000 T0/ PRESS VALVE
1550'01 113000000 114010000 0.003 4B6.0 456.0 01000
1580201 0 -2,23BR-2 -2.238P-2 0.0
1550300 TRPVLV
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|
| 15:0331 407

o

econoooDonoce***oconoooo4onococookoDonou
oooo* PRESSURllER oo**ooo
oncoccoce.cooooooooooooooooooooo**oooooe
o

**ene PPESSuMlZEra ygsstL
o

1139S00 PRT.550ZR P ir>E
113n"01 13
1130101 0.2517413 13
1130701 0.2517413 12
1130301 0.0 13
1130401 3.03P6 10
113n402 0.103 13
1130501 0.0 13
1130601 00. 13
113n701 0.153332 10

-

1130702 0.76666 13
1130201 0.0 0.5701 13
1130401 0.0 0.0 12
1131c a.1 C 13
1131101 61000 12
1131201 3 22!7.3 642.70 0.0 0.0 P.S 1

1131202 3 22?7.3 654.21 0.0 0.0 ".0 2

1131203 0 P237.2 694.02 1049.7 4.6S02-' ^0 3.

113120a 0 2267 2 604.18 1949.7 1.0972-7 n.S 4

1131205 0 2287 1 694.20 1049.7 1.8184-7 0.0 5

1131206 0 2237 1 604.20 1949.7 e.5304-7 0.0 6

1131207 0 2:37.1 694.14 1049.7 3.4760-7 0.0 7

1133208 0 2297 0 694.14 1049.7 3.9372-7 0.0 8

1131704 0 ?? B7. . 603.71 1044.7 5.2639-7 0.0 4

1131210 0 2296.9 690.47 1049.7 4.5141-9 0.0 10
1131211 0 ??P6 9 681.39 1049.7 0.2343% 0.0 11
1131212 0 2286.9 694.16 1049.6 1.00000 0.n 12
1131233 0 2286.7 694.16 1049.7 1 00000 0.0 13
1131300 0
1131301 2.4877-6 2.4873-6 0.0 1

.

1131302 2.4877-6 2.0136-3 0.0 2

1131303 ?.4877-6 6.0293-3 0.0 3

1131304 2.4869-6 1.0169-2 0.0 4 -

1131305 2.4855-6 1.3415-2 0.0 5

1131306 2.4835-6 1.7757-2 0.0 6

1131307 2.fB07-6 2.0707-2 0.0 7

1131308 2.*(78-6 2.5205-2 0.0 8

1131309 2.4740-6 1.7595-2 0.0 9

1131310 2.4731-6 1.1621 0.0 10
1131311 -0.54703 6.9574-6 0.0 11
1131312 -1.8910-3 2.0025-6 0.0 12
e

ooooooooooooooooooooooooooooooooooooooe*
ocoon PRI PRESSURE CONTROL *noooo*
oooooooooooooooooooooooooooooooooooooooo
o

1590000 PRF-GG1 VALVE
1590101 113010000 116000000 1.0 0.0 0.0 01000
1590201 0 0.0 0.0 0.0
1590300 TPPVLV
1590301 501
o

1160000 PRE-GG THDPVOL
1160101 1.0 0.0 1.0+4 0.0 0.0 0.0 0.0 1.0 00
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110"200 2
11f0201 0.0 2246.7 1.0
e
ovooooooooooooooooooooooooconocococooooo
*oooo P".I DES IRED t' ASS Ci1NTR AL *ococo
ococonooooooooooooooooooooooooiconoooneo
o

160000') P0Z" ASS TMSP.Va
1600101 115000000 113003003 1.0
1600700 1 501 CNTcLVA7 215
1600201 -1.01+3 0.0 0.0 0.0
+1600202 -1 0+3 -1 0-3 0.0 0."
*1600703, 0.0 0.0 0.0 0.0
c1606204 1.0+3 1 0+3 0.0 v.0
o

1150003 PnJ.9 ASS T"0PVOL
1150101 1.0 0.0 1.0 0.0 0.0 0. 0.0 1.0 *:
11502:0 1 0 TE"?F 113010000
1150?01 -1.0 593.0 0.3
1150202 0.0 0.000 0.0
11:3203 1000. 1000. 0.3
o
conoooooooooooooooneoooooneeooooooooooooeocconoooeoconoseococcooococco
ooooon*ooo E''ERGENEY COPE CCnl P:3 SYSTT' occooooooooooooo
ocoooooooooooooeo ooooooooooooconoooooeonormeconoooocconconnoonconoooo
e

ococooocoetaoooeonocrocooooooooooooooooeoooo
ococoo ACCUDUL ATOR OF l*JTACT L0np ooooonto
cocenenocoooooooooneooooooooooooooooooooonee
e
**ono "CCUM. 150 valve npEN WHEu VOL.22 DRESSURE PELOU 6:0,P51A
o

+3530 LOO ACCUtd VALVE
#3530101 333000000 112000000 0.00499 223.79 2'3.79 0D105
+3530201 1 0.0 0.0 0 0
*3530300 TRPVLV

353n301 404
o
3530000 ACCULTR Ttt0PJU'l
3530101 303000000 112000000 0.00490
3530200 1 402
3530201 0.0 0.0 0.0 0.0
3530202 15.8 0.0 0.0 0.0
3530203 15 8260002 0.109409988 0.0 0.0
3530204 16.1737976 0.12551352*E-01 0.0 0.0
3530205 16 5216064 0.S94413616E-01 0.0 0.0
3530206 16 8694000 0.597309003E-01 0.0 0.0
3530207 17.2173004 0.163404346E-01 0.0 0.0
353020% 17.5650940 0.B53545351E-02 0.0 0.0

3530209 17.9129028 0.710454211E-02 0.0 0.0
3530210 1P.2606964 0.637040654 0.0 0.0
3530211 18.6085968 1.24118610 0.0 0.0
3530212 18.9564056 1.621256B3 0.0 0.0

3530213 10.3041992 1.87630939 0.0 0.0
3530214 19.6519928 2.11857510 0.0 0.0
3530215 19.9993932 2.25711346 0.0 0.0
3530216 20 3477020 2.42146301 0.0 0.0
3530217 20.6954956 2.57113171 0.0 0.0
353021R 21 0433044 2.70588112 0.0 0.0
3530219 21 3912048 2.A2523823 0.0 0.0
3530220 21 7389984 2.91759596 0.0 0.0
3530221 22 0868073 2.93390579 0.0 0.0
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353'?22 ?2.7P25017 3.0'457840 3.0 ^0.
1530223 24.1737976 3.249f1567 0.0 0.0
3530??* ?$.5650940 3.39359951 0.0 0.0
3530225 25.9564056 3.40354824 0.0 0.0
3530226 ?F.3477020 3.3T010406 0.0 0.0
1530?27 ?o.73R99e4 3.47554111 0.0 0.0
153972? 33.7P73944 3.39P10085 0.0 9.0
3530?21 3?.1737061 3.47&35570 0.0 0.0
3937/30 32.P604000 3.362341E8 0.0 0.0
1530231 33.5650024 3.26420339 o.O 0.0
353 N!32 34.26060A4 3.3201P757 7.0 0.0
'530?33 35.3045492 3.36291400 0.0 0.0
35}???4 35.999n016 3.46133327 0.0 0.0
3530235 37.7359069 3.4644107* 0.P 0.0
3537736 3A.434/003 3.450*3755 0.0 9.0
1S?r737 ?o.1302032 3.45706740 n.c 0.S
?533?3t 40 1737061 3.51310:55 0.2 C."
3530212 41 9127963 3.4264~52; ?.* 0.0
3520243 42.6065052 3.432911!7 7.0 0.0
353S241 43.3040924 3.4160i!59 0.0 C.0
3530242 43.65199?3 3.3021F044 0.0 0."

353'2-3 44.3475952 3.372c0010 3.0 0."

35?O?au 46.0f67004 3.39194?O6 0.C 0.0
353??45 46 7F23444 3.36322070 3 . 0- 0.0
%S30266 4B.1737061 3.?6196?i6 0.0 0.0
?530947 49.9127960 3.3a126472 3.0 0' . 0

1530246 50 9562988 3.32350540 0.0 0.0
35302t9 51 6514012 3.31663704 0.0 0.0
3530?50 52 3475952 3.25452550 0.0 0.0
3530251 $3 7309069 3.23422146 0.0 0.0
3530252 54 0P67004 3.27332659 0.0 0.0
3530253 54.4344940 3.20414829 0.0 0.0
3530?!4 $4 7P23044 3.19796C46 0.0 0.0
35'0255 55 4779968 3.1$651B52 0.0 0.03

3530256 55 8250057 3.20201588 0.0 0.0
3530?$7 56.$692932 3.14444228 0.0 0.0
353025P 57 5650024 3.1?002300 0.0 0.0
3530759 57.9127960 3.11747169 0.0 0.0

*

3530/$0 58.95629PB 3.0P573723 0.0 0.0
3530?61 50.9096949 3.06750202 0.0 0.0
3530?t2 61 7309069 3.02705219 0.0 0.0
3530263 63 477996.8 3.036B7790 0.0 0.0
3530264 64 1735992 3.0016679R 0.0 0.0
3530265 64 5214996 2.9B627567 0.0 0.0
3530266 64.8692932 2.99266911 0.0 0.0
35??267 66 2606049 2.97774982 0.0 0.0
353026B 67 6519012 2.99145B62 0.0 0.0
3530769 67.9996948 2.67608956 0.0 0.0
3530270 6A.6954041 2.27037334 0.0 0.0
3530271 60.0431976 2.64999104 0.0 0.0
3530272 60.3910065 2.53324127 0.0 0.0
3530273 69.7366000 3.10752487 0.0 0.0
3530274 70.4344940 3.83242512 0.0 0.0
3530?75 70.7823029 4.10832024 0.0 0.0
3530276 71.4779968 4.72451782 0.0 0.0
3530277 71 9256057 5.31372261 0.0 0.0

3530??A 72.52139?P 5.95005512 0.0 0.0
3530279 72.B692932 6.12685094 0.0 0.0
3530220 73.5648956 6.61941414 0.0 0.0
3530241 73.9127045 7.12348747 0.0 0.0
35302P2 74.60B3084 7.85857010 0.0 0.0
35302B3 74.9562073 8.08710098 0.0 0.0
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'

15?S254 75 651001? A.F"7M 134 0.6 0.0
35?O?35 75.997504S 9.01495667 0.0 3.'

I 3530206 76.(952672 4.34650135 0.0 0.0
35302t7 77.3910065 9.519b5264 0.0 0.0
3530786 77.73FP000 9.61533539 0.0 0.0
3530?mo f6.7??3029 9.66549402 0.0 0.0
3530290 #7.1300964 6.9034P530 0.0 0.0
3530241 F7.4770053 ?.05212345 0.0 0.0
353320? 07.*256089 1.30509593 0.0 0.0
3530203 !t.1735992 0.f.02102023 0.C 0.0
3530?Q4 tr.521392t 0.455C53440 0.0 0.0
553B?95 r.r.tf92017 0.2242665ho 0.0 0.0
15?VA96 70.216oc5? 0."2336300tE-01 0.0 0.0
3537797 59.5644956 0.11130444'E-01 3.0 0.0
393S?c8 70.0127045 0.0 6.0 0.0
?S?0??O 393.0 0.? 0.0 0.0
e

6b636
9

-

39?? ? ;cCL3"J 7"DPVDL
3320101 0.0 4.2c 4.69 0.0 o?.0 c.?9 2.n 1.0 0
3070?.20 3
303?2S1 C.0 400. f5.

* ? 3.70 01~^18*303110.' 212000000 4.9900-3 2!3.
*3?3?20) 3.0 2.7441365 1 0 0.0 .0574 1 0.0 2.c
coucconcocono s on t-c oc o nou nco n oc o n oc oou oc oo t n
occoco Lin SSUPE l tJJECT I ON ococoooo
ocoeocooccom seconooooooooovenoooooooenoco

a
o '

3520000 LPIS TuDrJUN
35?O101 302000000 112000000 4.oc-3
3520200 1 402 o403
3520201 0.0 0.0 0.0 0.0
3520202 25.?171936 0.0 0.0 0.0
35?0203 25.5650940 0.51050R490 0.0 0.0
35202C4 ?5.9129028 1.03220463 0.0 0.0
352n?05 26.?606964 0.279370129 0.0 0.0
352''206 26.6085052 0.3795165A*. 0.0 0.0
352t

~ 27 651992B 0.49913B594 0.0 0.0

3520s ?8 3477020 0.501946330 0.0 0.0

352020 13.3910960 0.544770241 0.0 0.0

35 2 021f. 29.7359024 0.561514199 0.0 0.0 _

3520211 .47P1036 0.566414748 0.0 0.0
35?O212 32 1737061 0.556101918 0.0 0.0

3520?l3 34.2606964 0.592329860 0.0 0.0

3520214 34.)S629FB 0.599061131 0.0 0.0
3520215 37.3910080 0.621724725 0.0 0.0

35?O?l6 30.1302C32 0.630959332 0.0 0.0

35?O217 41 9127960 0.6s0150465 0.0 0.0
3520?l8 F5.2171021 0.66E945968 0.0 0.0
35?o219 70.0867004 0.63231??3B 0.0 0.0
3520220 90 6083069 0.669791B18 0.0 0.0

3520'21 98.6083069 0.668269634 0.0 0.0
3520222 125.738693 0.668776870 0.0 0.0

3520?23 126.782104 0.672633052 0.0 0.0

3520224 146.260300 0.678451359 0.0 0.0

3520225 149.390793 0.676996708 0.0 0.0
3520226 150.782106 0.678417325 0.0 0.0
3520227 208.173203 0.6912711R6 0.0 0.0
352022P 209.216705 0.680362300 0.0 0.0

352022o 210.955795 0.689647675 0.0 0,

3520?30 211.303604 0.690358162 0.0 0..
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35?r231 212.31,7107 0.630B04494 0.0 0.0i

35T0232 212.694001 0.630256546 S.O 0.0
$5' 0?33 213.390594 0.6co106584 0.0 0.0i

35h.75 216.17320.3 0.690189825 0.0 0.0
.

35.202) 216.520996 0.6A9749241 0.0 0.0*

} 9520; ) 237.912202 0.691203773 0.0 0.0
'227 716./,07f95 0.600A94312 0.0 0.0

i .24 ?15.955795 0.638071221 0.0 0.0.s 9
39.'234 719.65109P 0.6c9952135 0.0 ,0.0'

-

q,
".i20240 ?19.999207 0.6299F5812 0.0 0.0

, 75?O241 ? ? 1. 04 2 e 9.'. 0.691305220 0.0 0.0

() 15?O?s2 721.390503 0.69B765089 0.0 0.0

q44f ?'- 3 "?2.434006 0.691914022 0.0 0.0
,

b 4 222.781799 0.639140320 0.0 ^0.
j 0?3.f?S30? 0.690439371 0.0 0.0

??4.173004 0.680850569 0.0 0.04 s

127.65139? 0.6941F0484 0.0 0.0
'i s.. s ?22.347000 0.670652503 0.0 0.0
i 1 n' 330.000000 0.693?.33192 0.0 0.0.

*
,

LP!So00L T"?PVD:
1.0 0.0 1.+4 0.0 0.0 0.0 0.0 1.0 C 1

< e- 1,

'alta 0.0 tb. 0.0

,_
anooooowooooooo.onoooooooooooo***r seconoco
+ooooo H10H PRESSURE INJECTION coconoon

<- nonnonoooococonooooc-noncocooooooooooonaoooo
$ *

3510000 HPIS T*1DPJUN
3510101 301000000 112000000 0.00499--

3510700 1 402 e 405
3510201 '.0 0.0 0.0 0.0 ,

'
3530202 0.173799992 0 52SS52269E-01 0.0 '.0

3510203 0.869499981 0 21877709AE-01 0.0 0

3510204 1.217's042 0.219791532E-01 0.0 0.0
3510205 1,91 - *1 319373980E-01 0.0 0.0

298240148E-01 0.0 0.03510'' 2.2600 <

351C 7- 2.95633,4? G 392074399E-01 0.0 0.0
351D 3 3.30430031 0.389030986E-01 0.0 0.0
3510201 3.99989986 0.3597P1832E-01 0.0 0.0 -

3510210 4.347.0012 0.399175324E-0: 0.0 0.0 3

3510211 5.0433998 0.408135051E-01 0.0 0.0 .

3510212 6.086S9976 0.399682447E-01 0.0 0.0
3b10213 6.78250027 0.402387679E-01 0.0 0.0
3510214 7.47819996 0.40E305?16E-01 0.0 0.0
3510215 8.52139977 0.3303;3587E-01 3.0 0.0
3510216 8.86950016 0.291477405E-01 0.0 0.0
3510217 10.2608004 0.27705169,'E-01 0.9 0.0
301021B 10.6085997 0.215395652E-01 0.0 0.0
3510219 12.3477001 0.21P439953E-01 0.0 0.0 3

3510320 13.3912001 0.22909037PE-01 0,0 0.0
35102?1 13.7390003 0.22P245035E-01 0.0 0.0
3510222 14.4347000 0.250900462E-0.1 0.0 0.0
3510223 15.1302996 0.403063893E-01 0.0 0.0
3510?24 16.8694000 0.3iOO30986E-01 0.0 0.0
3510225 13.2606964 0.407628P27E-01 0.0 0.0
3510226 20.3477' : 0.345121$38E-01 0.0 0.0
3510227 21 04320'^ '.348623283E-01 0.0 0.0
351022B 22 086R0?' O.248195343E-01 0.0 0.0
3510229 23 1302948 0.21015442??-01 0.0 0.0
3510230 24.B694000 0.279473364E-0.1 0.0 0.0
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Fh

151o?31 2 5. 2171036 0 ? c 9 2 5 45 M E-01 0.0 0.0

3b10?32 25.9129^26 0.208632767 0.0 0.0

3510233 2 n . 9 5 ( 4 0 $ (, 0.141799271 0.0 0.0
3310234 27.3041492 0.b31124784E~01 0.0 0.0
3510235 28.6454056 0.91517P051E-01 0.0 0.0
3510236 29.3910c80 0.111704S26 0.0 0.0

3510237 29.73E99F4 0.932761431E-0, 0.0 0.0
351023A 30.0f6R073 0.E54820013E-01 0,0 3.n
3510230 30.4346003 0.13173967( 0.0 0.0
3514240 36.7823944 0.153279126 0.3 00
3b10241 31.130294f 0.727509656E-01 0.0 0.0

3510242 31.8258972 0.939508470E 01 0.0 0.0
3510243 32.1737061 0.409120819E-01 0.0 0.0 .

3530244 32 0694000 0.552353114E-01 0.0 0.0

3530245 33 2171936 0.F54650736E-01 0.0 0.0
1513266 34.2606964 0.163065414 0.0 0.0
$5102a' 34.9562099 0.161035616 3.0 0.0
3510245 35 9909016 0.'545657:2E-31 0.0 0.0

3510747 36.3475952 0.752532452E-01 0.0 0.0

3510250 37.0433044 0. 5 5 47 4 5717 E-01 0.0 C.0 -

351025. 37 39109?O 0.7572662R3E-01 0.0 0.0

3510252 30 4346005 0.7007471135-01 0.0 0.0

3510253 3E.762304a 0.114173234 0.0 0.0
3510254 39.1302030 0.9156c.5246 -C1 0.0 0.0

3310255 39 47B1036 0.146972Rn3 0.0 0.0

3510256 40.1737061 0.140161079 0.0 0.0
3510257 40.5214996 0.146761E36 0.0 0.0

3510256 41.?171936 0.120150129 0.0 C.0
3510254 41 5650024 0.937157273E-01 0.0 0.0

-

3510260 41.9127960 0.111815264 0.3 0.0
3510261 42 9562982 0.14R632679 0.0 0.0

$

3510262 43.6519928 0.157235324 0.0 0

3510263 43 9998016 0.105AB3784 0.0 0,0

3510264 45 0433044 0.131435335 0.0 0.0

35102A5 45 7359069 0.159450293 0.0 0.0
3510266 46.7623944 0.162290633 0.0 0.0

3510267 47.4779968 0.162341356 0.0 0.0
351026R 48.8692932 0.121003687 0.0 0.0

3510269 49.2171936 0'.146144271 0.0 0.0
3510270 49.9127960 0.12 ' 4033 0.0 0.00

f3510271 50.2606049 0.158: 49915 0.0 0.0
) 3510272 50 9562988 0.990245342E-01 0.0 0.0 .

~

3510273 51.3040924 0.104231894 0.0 0.0*

3510274 58.9562988 0.170642674 0.0 0.0

3510275 59.9?96948 0.163051307 0.0 0.0

3510276 65.9127960 0.165739715 0.0 0.0
3510277 69 0431976 0.150726080 0.0 0.0

V 35102ER 6?.7308000 0.161749462 0.0 0.0 <

3510279 72 8692932 0.153279126 0.0 0.0
3510280 73.21710?1 0.150066353 0.0 0.0
35102B1 B6.7823025 0.158266723 0.0 0.0
3510282 89.9127045 0.178081751 0.0 0.0
3510283 95 4779053 0.165722725 0.0 0.0
3510284 95.R256929 0.167075157 0.0 0.0
35132P5 97.564R041 0.172248840 0.0 0.0
3510286 107.979603 0.17605298B 0.0 0.0
3510287 111.477798 0.173499942 0.0 0.0
3510?RB 124.347397 0.205318987 0.0 0.0

35102A9 150.43420^ 0.216917157 0.0 0.0
3510290 174.78199 0.217542887 0.0 0.0
3>10291 190.434077 0.206570089 0.0 0.0

3510292 193.216705 0.230679512 0.0 0.0
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i

?$10?o? 7 5 f . 95 5 5(-(. i O.196 9 a 3 ! 7 4 0.0 0.0
3510?or 272.172T52 0.17P455743 0.0 0.0

3b20?95 2c5.390137 0.128935095- 0.0 0.0-

3530246 267.477051 0.192071005 0.0 0.0
'510297 294.791494.0.171927571 0.0 0.0
3510298 '?9B.955322 0.201653037-- 0.0 0.0

3510200 300.000000 0.179 $150 0.0 0.0
e-
?O10000- P!$D00L T"DPynL
3030101 3.0 D.0 1.+4 0.0 0.0 0.0 0.0 100 f

3010?.00 1
3010201'.0.0 85. 0.0
o
ooescoosococooooooooooooc*ooooooooooooneonocoo&oo***cocooccooooooeopeo
e***ooooooo 'iECMDAftY ' S !r)E OF STF A!! GEhERATf)~1 INTACT LOOo *****oooooo*
oo*c.coooooooooooooooooonuoooo**ooooooo nocooproconsono-coccoooooooeone

nooooooooooooooooooooohoooooooto*cono**cs no

*5o*** FEED- U AT E R- SYSTEM oo*co+on
rooconoconooooooooooooonsooooooooooooonoooon
o
451000g_ REED Tf0PJUM
4510101 -401000000 402000000 0.012
c510200 1 c02-
~510201 -0.0 1.2229 3 0 0.0

j-1 4510202 0.0. 1.2229 0.0 0.0
3510203 .10. 0.60933 3.0 0.0
4510204 -20. 10 . 0 0.0 0.0
a$10205 300. -0.0 0.0 0.0

4010000' FEEOD00L T90PVDL
- 4010101 -1.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0 0
-4010200-- 3
4010201- 0.0:950.0 6.*4.93 '

o
oooooooooooooooooooooooooooomunooooooooooooo

| ****** STEAH ' GE!:ER ATOR oco*oooo
! nuoconoooooooooooooooooooooooooopuotocococoo

'

o.

oo*** DDUNC0vEn
o
4 0 30000. DCt' ERA',CH
4030001 1 0.-4

4030101: 20.004L0.0 0.u;37 0.0 -90.0 -9.66 0.-0 0.0 0-
- 4030200 -0 947.70-. 529.P1 .1111.7 7.1670-4
4031101 _603010000 402000000 0.0 0.0 a.0 01000-
40312011 4.0187 2.8488 0.0
o

- oo*oo EVAPORATOR.
o

34020000' S/G PIPE
--4020001- 3
4020101; 0.036:3

'

4020?01 0.036 2
40203011-0.0 3'

. .

4020401 2.2760 1 1.13976 2 0.5017 3-
4020501 0.0 3-
~A020601 90. 3 . .

4020701 =5.6162 1-2.80777 2 1.23603 3
402c801 0.0-0.0 3 -

A020401 -0.0 0.0-2:-
A021001 -0 3-
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.

2A06101 O!000- 2
~

'021201 ,0. :946.17 52a 70 1111.7 0.?l100 ".0 1

'921?O2--0- :447.57 530.66 1111.7 0.96167- '.c 2

4021?O3 3 947.29 530.62 1111.7 0.9706) *.0 13
*

.

-4n21300 20
4021301 f.2296 10.734- 0.0 1

4021302 31.845 16 658t 0.0 2
0

ocooe.-SEFARATOR:

*1--.
6040000'5/G SEPARAT4
4040001 3- 0
*040101 0.04 0.0 0.4405 0.0 90.0 0.o77 0.0 0.0 0
'4040200 0 . . 9L7.20 1530.61 1111.7 - 0.E5131
4^41101 LO4010000 405000000 0.0 0.0 0.0 01000
4041201 133.607 14.425-0.0
'042101 4C4000000 403000000 0.0 0.0 0.0 010??
404 2 201J 4.0791 4.1595.0.0
4043101 402010000 404000000'O 0 0.0 0.0 01000
40'3201' 15.3'S- 16.514.0.0
e
*oooo- STECt 00stE

-,.

4050000 5/G P1PE
40!0001 5
A050101 0.04 5'
4D50201 0.04 4
4050301 0.0: 5
4050a01 0.4405 5

14050501 0.0 5-
'

4050A01 90. 5-
4050701 0.977 5
A050801 0.0.0.0 5
4050001 0.0_0.0 4 d

4051001 0 5

4051101 01000 4

405|'01 0 947 16 530.60 1111.7 1.00000 0.0 1

6032%02 0 947 11 .530.59 1111.7 1.00000 0.0 2

4051203 0 947 07 53D.59 1111.7 1.00000 0.0 3
.4051204:0' 947 02 530.58 1111.7 1.00000 0.0 4

A051705.0' 946.98 530.57- -1111.7 1.00000- 0.0 51.
'

4051300-0
'A4051301 14.426 14.426- 0.0 1

4051302 14.427 14.427 0.0 2
'

4051303-14.427- 14.427 0.0 3
4051304 1A.428- 14.42S 0.0- 4
o

, :oooooooo**oooooor secon*oce*ooooooooooooo
u ooooon STEAM LINE- o*******

- oooooooooooooooons,oaooooooo**oconoconococco
o

-4520000 - UUTLET TMDPJUN'
4520101'--405010000 406000000 0.021
e4520201- D'

. . 2 't . 5 8 2 -27.582 .0.0
4520200 1- 402
4520201 -0.0 =0.0 1 21668 0.0

f 4520202 0.0 0.0 1 27968 0.0-
4520203 -6.0 0.0 1 2786a 0.0-
4520204- 12.30: 0.0.0 41433 0.0
4520205' 22.5 -0.0 0.14622 0.01

:4520206 22.9 0.0 0 0 0.0
4520207 300.- 0.0 0 0 0.0-

,
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o

-40t0000- I'UTLET Tt'f>PVIL
0063101L 1.0-0.0 1.0 0.0 0.0 0.0 0.0 1.0 0
40L0200 2
406 ($ 701 .0.0 947.0 1.0-'
e -
oooooooooooooooooopococco4eococonococoooo&D9

-**ocon- S/G SESIRED itASS Cf1NTRAL coo *****
oooooooooooooooooooooooooooooooooooooooooooo

' 4530000 S/G' MSS T"6PJU1'
'

'5301011|c070;0000;403C00000 0.0'
'L53'200. 1 501 CNTPLVAR 6
4.530701 .-l.01+3; 0.0 0.0 0.0
o*i30202 -1.'0+3 -1 0+3 0.0 0.0
o'530203 0.0 00 0.0 0.0
ob536204 1'.0+3 E1 0+3 0.0 0.?
o-

:4070300 S/?" ASS T"0PVOL
370101 1.0 0.0 1.0 0.0 C.0 0.0 0.0 1.0 00

40Ta200 3
o070701 0.0 '950.0 434.03-

-e.

ooooooooooooooooooooooowooooooooooooooooooooooooooooneceo'*cocoonoo
***o*ooooooooooooooo CONTROL VA IA?LES cocebe**oncocoo+oooo**o**e
conocono**coooooooooooooo**oooo**ooooooooooooooooooooooooooooooooo
o-

enceococcooooooooooooooooooooo**ooooooooo
**oo*1 PUMP SPEED CTR FOR FLOW (4.993 KG/S)r

co*onooooooooooooooooooooooooooooooo** coo

20500100 IL4 ERR SU'' 1 0. 0.0 1 _

'
.

20500101 4.991 -1.0 NFLO4J-110020000
o

20500200 ILPSPD IllTEGRAL .190.98 3650.0 1 -
! 205C0201 CNTRLVAR 1
|-

*-
+ - .

oooooooooooooooooo**ooooooooooooooooooooo
co**o S/G DESIRED f* ASS CONTRAL(22.123 XG).

z oonoooooooooooooooooooooooooooooooooooooo

20500500.S/G SUE 1.0.0.0 1~ .

20$00501 0.0-0.064510 RH3 402010000'
20500502 0.032270 RH1 402020000

-20500503 0.014210 RHO 402030000
20500504- 0.012470 RH3 404010000
20500505 0.012470 Ruo 405010000
10500506- 0.0124 70 RHO :405020000.
20509507 0.012470 RHO 405030000-
20500508 0.012470 RH3 405040000

|20500509 0.012470 RHO 405050000
20500510 -0.012338 RH3 403010000-

20500600 SG-ERR SUM 0 66138 J.0 1
20500601.22.128 -1.0 CriTRLVAR 5
o ,

conooonDooooooooooooooooooooooooooooooooo
* * * * * - PUMP SPEED CTR FOR TEST SlHULATION
aoooooooooooooooooooooooooooooooooooooooo
o

20500700 PUMP FUNCTION 1811.7 0.0 1

A-23 ;
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.

?

20.%30701 T1"E 0 1
.*-

. - -

'co#Gooboooooot,,oooooooonoooooooD**oooooo

***** TCMP DIFFEREt:CE ACROS.; CD'tE *****
**6o*u*oconoooooooooooooooooooooooooooooo
o

70501003 DT-SUM 1.0-O'0 1-.

20531001-0.0 1.0 TEMPF-101010000
20$01072 -1.0 TEMPF 111010000
o

oooooooooooooooooooooooooooooooooooooooon ,

_ .copo* DES!CED PARM. FOR CO'tPARIS11- oowo*
'

***oooooooooooooooooooooo******ono**ooooo
o
cocou
on*oe*co SYSTEv' PRESSURES
oooco

,

_
** UPPER PLENU"-P9ESSU9E

20500000 UP-PL-P SUM- 1.0-3 0.0 1
_20509931 0.0-1.0 P 029010000
*

'

***; PRZ PRESSURE
o

2051COS01PRZ-P SUM 1.0-3 0.0 1
20510001-0.0 1.0 P'113130000
*:

:o**- zS/G PRESr.URE*

. o-

20510100 SG-P SUM 1 0-3 0.0'l
20510101_0.0 1.0_P A05010000

.**ooo-4

ococo*** VDLUMATPIC FLOW RATES-
oooon

Lcon INTACT LCOP HOT LEG-

-o-

20510200 ILULG-VF *tulT 1.0 0.0 l'
20510201'VELFJ 101030000 votDFJ 101030000
*

20510300'lLHLG-V'i MULT.1.0-0.0 1
20510301 VELGJ.101030000 votDGJ 101030000

05iO40b ILHLG-V SUM _28'3'6i0.0 1 *-23.316=FTo*3/L1.

20510401 0,0 0.02058'CNTRLVAR 102=
.

, " _

20510402 -0.02058 CNTRLVAR 103

IMTACTjlGDP CnLD' LEG- on
o

20510500 ILCLG-VF MULT-1.0 0.0 1
20510501.VELFJ 112020000 VOIDFJ 112020000-
o

120510600 ILCLG-VG HULT 1.0 0.0 1
. _

20510601 VELGJ 122020000 V010GJ 112020000.
o;

, _

_ lLCLG-V SUM 28 316'0.0 l' o 2F.316=FTo*3/L20510700|
20510701 0.0 0.0378 CNTRLVAR-105
20510702 0.0378'CNTRLVAR 106

*
*

.

*** -lMTACT PRI SURGE-Flou

I

r

A-24-
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051M0?I'?7.-VfvijLT'1.0-0.0 1
'

20510601 VTLFJ 1010?0003 VUlDFJ 101020000
o-

-2051 M00 l'r./-YG MULT 1.0 0.0 1
20510001 VEL 5) 101020000_VDIDGJ.1010?0000'

< ,

roS11000. f F ?.-v SUt* ?A.316 0.0 1 o 24.?i6=FToo3/L
PO'21? OO1 0.0 0.003 C Ct'TitLVAR 10 9
2052?.00? 0.0000 C1TPLVrM 109

-D

*** 19 YESSEL FLN RATE
o .-

20515103 ICORE-VF JULT 1.0 0.0 1-
-20511101 YELFJ 006?10000 VillDFJ 006 010C O'1

2051120^-lC04f '!5 " ULT 1.0-0.0-1
20511201 VFLGJ M 6010000 VSIDOJ C06310000
o ,

2nfi13 C S - ICPRE-V S'.H 28 316 0.0 i e 26 ; t== Toe?/L
'20511301 0.0 0 03142 CNisLVAR 111
20511302 0.03142 CNTRLVAR 112
*

.ooooo.
********. FUEL TEw. TU FE CD"DArED
c_ oc c o
o

*** HOT ~'JEL 30D5
,

20512100 .lF-1 SUti 1.0 0.0-1
20512101.0.0 1.0 HTTEMP 001100112

051I200LPF-2 !sup 1. 0_ . 0 . " 1 *

2.051:2201 0.0 1.0 HTTEl" S1100212
,* .. !i .

. Suri. 1.0 0. 0 - 1- .l: 20512300 HF-3
20512331 0.0 1.0 HTTEMP C01100312-
.o.

,!0512400_I:F-4 SU" 1.0 0.0 1 -

_

205) ?401 0.0 1.0 HTTF"P 001100412:
*

20512500 HF-5.' S'Jfi 1.0 0.0 1-
20512501 0.0-1 0 HTTEtiP 001100512

0512600 HF-6 SUP'1.0'0.0 1
'

-

20$12601 0.0 1.0 HTTEttP 00110061?

IU512700FF-7 :SUf1 1.0 0.0 1
2051770110.0 1.0 HTTE'iP 00110e712
0

20512900 HF-; SUtt 1.0.0.0-1
_ 20517701 0.0-1.0 HTTEMP' 001100812

0512400 HF-9. SUM.1.0 0.0 1
20512901 0.0 1.0 HTTEPP 001100912
*:
20513000 HF-10 SOM 1.0 0.0 1
20513001-0.0-1;0 HTTEt 001101012-
*

. *** AVERAGE FUEL RODS
o

. .
,

-20513.L00 AF-1- SU". 1.0_o.0 1-

A-25
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4

. ,
.. . ,. ...

l

N5 5 ? ? 101 0. 0 ' 1. 0 MT T F'ir 002300112 1

|*

20$1320Y AF-2 :50t' 1.0 0.0 1 ;

20513201!0.0 1.0.14TTE"P 002100212 |
o
20*:3300 AF-3 SL'M 1.0 0.0 1 |
20$1.3301 0.0 1.0 HT T E'-iP 002100312
o

~

'.20513400 tF-6 . S U?' .- 1. 0 0. 0 1 -
20512101 0.0 1.0 HT TE A'P 002100412

'-j.o

- 20513500 AF-5 50",1.'O 0.0 1
2n5:3501-0.0 1.0 HTTEMP 002100512-
o-

20$136c3 /.F-6 SU" 1.0 0.0 1<

20513601 0.0 1.0 HTTEMP 002100612
o

20513700 AF-7 Suf!-1.0 0.0 1
. 20513731 0.0 1.0 HTTEPP 002100712

2031.3!00 AF-E Suit 1.0 0. 0 1
20513A01 0.0 1.0 HTTE"P 002100812 !

-.

30513900 AF-9 SilM 1.0 0.0 1
~ 20513901 0.0 1.0 HTTEMP 102100912

o-
.

!

,

20*14000_'AF-10 SUM 1.0 0.0.1 -

20514001 0.0 1.0 HTTEMP~002101012

occoo
******** P I FF ER:''IT I AL PRESSURE

- ooveo-

# AC."0SS DOWNCOMER-
J

20514100 DCM-DP SUM 1 0-3 0.0 l'
20514101 0.0 1.0 P 005010000 -1.2152 PHn.005010000

_ 20514102 -1.0 P 003010000 0.1176 Rd3 003010000
o
***- ACR05SfLOW PLEN.-
*

.2051A200 LP'PDF SUM-1 0-3.0.0'1 . .

2051'201J0.0 -1.0 P 005010000 2.5015 RHO 005010000
'20514202. -1.0 P-006010000 0.3724 OH3 006010000
o
***~ ACROSS CORE ~

- -

4

e
'20514300 CORE-DP=505t'1.0-3 0.0 A- .

..

20514301 0.0':1.0 P 005010000'-1.2152 RHO 005010000
-20514302 -1.0 P 029010000 -2.5234 RHO 029010000
o

| o*oon
1; ******** COLLAPSFD WATER. LEVEL ( DESITY=990.0 KG/ Moo 3 , 100.0 F-)
g- -n**oo
V .o

*Acco' ACROSS DOWN00MER-
u . *

_ con W/L-0-P

0514500 DCM-WL I ' SU't 1.0307-4 0.0 1 * 1.0307-4=1/(9.8e990.0)
'

.20514501 0.0 1.0+3 CNTRLVAR.141
o-

|

.
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k
1

*
,

**o //L C%tCULATED by V010' |
*-

. .. l
- 2051"600 DC"-JLI! Stri 1 0 0.0 1 :l

|70514601'O.0 0.1537 VOIDF 003010000 I

20514602 -1..771 VulDF 004010000' |

-?n514603. 1.2771-VO!DF-004020000
-20514604- 1.2771 VOIDF 004030000
-- 70514605 0.2235 VO!qF 006010000
- ? O514 f,06 0.1315 Vn16F 005010000

- *s

20514700 DCM-vL11 SU" 1 0 0.0 1
20514*01 0.4 'O.1537 volSG 003010000 1

20514702 1.2771~ VOI:,d 004010000

'20516703 1.2771 VOID 3 004020000
20514704 -1.2771 V010G 004030000
20514705 0.2235 "0!?G 006010000
2051^706 .0.1315 VO!SG 005010000

iDC! -\'ll !L t*0LT 0.0010101 0.0 1 * C.0010101=1/940.00516800
20516601 FF0F 005010000

L?0536?O2 -CUTFLVAR 146
o

20516900 DC'*-hL l ! " ALT 0.0010101 0.0 1.
20516901 RPDG 005010000
20514*02 CNTPLVtP 147
*-

20515000- DCV ' ell J" 1 0 0.0 1-
2051%001-0.0 1.- .NT9LVAR 143
20515002 1.c ;NTRLVAR 149
*

L***** / CROSS Luk PLENutt
*
*** E/L'CALCULA'ED.B' D-P
. . .

20515100.LPN-wL) SUsi 1.0307-4 0.0 1 e 1 0307-4=1/(9..**99?.0).i

(, '20515101--0.0- 1.0+3 CNTRLVAR 142
|

o
*** W/L CALCULATED BY VOID
* - . . . .i

20515200..LPN-WLl! SUH 1.0:n.0-1
*

' '20515201 0.0 0.1496 V010F.006010000
i 20515202' O.51041ValDF 005010000 ,

20'515300- LPN-WLl'1-SUM 1 0 0.0 1
20515301 0.0 0.1496'VOIDG-006010000,

~ 'O.5104 VOIDG 00501000020515302-
*

20515400 LPH-WLil_HULT 0.0010101-0.0'1
20515401 9HOF '005010000-
20515402 CI:TRLVAR 152
*

20515500 LPN-WLil ItVLT- 0.0010101 0.0 1:
|; ?O515501 RFUG- ' 005010000
L 20515502- CNTRLVAR 153

'

0515600 LPN-VLit. SUM 11 0-0.0 1-

20515601 0.0- 1.0 CNTRLVAR-154'
20515602 1.0 CNTRLVAR 355

r'
*

***** ACROSS.CnRE
o-
**6 W/L CALCULATED 83Y-D-P

|
,

A-27
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.1

- l
*:

20515 700 C'17-#L I SU!i .1.03 07-4 0.3 1_ o 3.0307-6=1/(9.Fo49F.6)
1 7051570' - 0.f u ; 1.0+3 C'4T"LVA9 143'

' ***- -E/L CALCULATED NYU'D I D !
'

a: i

2051% 00"00P-dL11 SU't 1 0 0.0'1
20515901 0.0 0.1315 votDF 035010000
20515a02 -0.2235 V010F-006010000
20515F03 0.5416 Vn10F 007010007
2051Sf04 0.1526 votDF 03A010000
20515A05 0.1271 V010F 009010000
20515806 0.1260 VOIDF 010010000
2L515A07 0.1269 VotDF 011010000
2051560S 0.1591 V019F 121010000
70515?O9 0.0946 VO!OF 122010000
20515A10- :0.1271'V010F 023010000
o-

20515903- CCR-WLil'SUt 1 0-0.0 1
20515901.0.0 0.1271 V010F 014010300
20515902 0.1777 V010F 015010000'
20515003 0.2033 VOISF 016010000
20515906 0.2539 VO!OF'017010000
70515905 0.7043 votDF 028010000
20515906 0.7043 V010F 0220'0000z

0.70'3 Valor 025030000LO 20$15907 4
20515908. '0.1541 V010F 039010000
20515902 1.0 sCNTRLVA9 15?
*-

20516000 C00-WLl! SUM 1 0 0.0 l'
20516001'0.0 0.1315_VOIDG 005010000

.

120516002 0.2235-VotDG 006010000 .

20516003' O.5416 V010G 007010000
:20916004 0.1526 VOIDG 000010000

| 120516005. 0.1271 V010G 000010000
23516006- .0.1259 VolpG 010010000
20516007 0.1269 VotDG 011010000
2051A008 0.1591 valDG 121010000

'20516000. 0.09aR;V010G 122010000 j

20516010 0.1271 V0 lng 013010000
'

~

20516100iCOR-uLi1 SU't'1.0 0.0 1
20516101 0.0 0.1271LVOIDG 014010000
20516102 ' 0.1777'VOIDG 015010000-

.20516103 0.2033 V010G 016010000-
20516104 - -0.2539 VotDG 017010000

~20516105 0.7043 ValDG 028010000
E 20516106 0.7043 VOIDG 028020000
L 20516107 0.7063 VotDG 028030000- '

| 20516106 0.1541-VOIDG 029010000
t 20516109 1.0 CNTRLVAR 160._

-20516200 COR-WLil'MULT.O.0010101 0.0 1
20516201 PHOF . 005010000
20516202 CNTRLVAR 159
a

.2051'300 COR-WLil MULT 0.0010101 0 0 1
20516301. RHOG 005010000
20516302 -CNTRLVAR 161-

o

~20516400 CDR-WLil-50 .-0 0.0 1
.20516401 0.0 1.0 CNT7 VAR 162

$
o
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20516402- 1.0 CNT9LVAa 163-
-o-

onococonococesoconooooooooooooooooooo coo ,

** san PRI DESIRED MASS CONTRAL(9.09 LG)oo j
oonenecesoconsonesooooosuoussooooooocooon

0514h00 PRZ4 ASS ' ULT '1 0 0.0' 14

20510901-VnIDF 114010000-CHOF-11; 10000
o

'

-20514400 PPIuASS MULT'1 0 0.0 1,

.20510001 VD197 114020000'RHOF 114020000

...

205?'1000 PoZMASS PULT 1.0 0.0 1
'

20520:31' NOIDF 114030000 RHCF 1140 0000
o
2052010] F 29 ASS l' ULT 1 0 0.L 1.
20520101 YS;DF 113010000 RHUF 113010000-
,.

20520200 PRIVASS liULT 1 0 0.0 1
2052C231 VriCF 113C20000 RHDF 113020000
o

20520300 FRA11 ASS MULT 1 0 0.0 1
-20520301 YO10F 313030000 RdOF 113030000
.*-
20520400 DPl4 ASS MULT 1.0 0.0 1
20520401 VOIDF 113040000 RHDF 113040000
*

20520500 PEZMASS tt0LT 1.0 0.0 1
-20520501 VDIDF 113050000 RHOF.113050000

o

20520e00 PR2" ASS MULT11.0 0.0 1
20520601 VOIDF 113060070 RKDr 113060000

- m .c

20520700 PR7 MASS ftULT 1.'O 0.0 1
20520701.VSIDF1113070000 QHOF-113070000

- o
~20520F00 PRZ!dASS MULT=1.0.0.0 1

= 20520P01 VOIDF 113060000 RHOF.1130600no_
o-

*

20520900 PFZHASSLitVLT 1 0 0.0 1
20520901' V"lDF 113090000 RHOF 1: 3090000

- ,=

20521000 PRZMASS 110tT 1 0 0.0 1
20523001'VOIDF 113100000 RHOF.-113100000

...

20521100'PRZ4 ASS-MULT 1 0 0.0 1
20521101 VOIDF 113110000 RHOF 113110000

20521200 PRIMASS.MULT 1.0 0.0 1
20521201.V010e 113120000 RH3F 113120;

. o
20521300 PRZMASS MULT 1 0 0.0 1
20521301 VOIDF 113130000 RHOF.113130000

20521400 PPZMASS SUM 1.0 0.0-1
20521401 0.0 1.227-4 CNTRLVAR 198
20521402. 1.227-4 CNTRLVAR'199
20521403i 1.227-4 CNToLVAR 200
20521404 1.093-3 CNTRLVAR 201-
20521405: 1.093-3 CNTRLVAR 202 .

-20521406 1.093-3 CNTRLVAR 203
-20521407 1.093-3 CNTALVAR 204

A-29 -
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205214hs 3.c93-3.-CnTOLvNs 20$
205?1409 1.003-3 CNT9LVAR 206
20521410 1.093-3 CNTpLVAR 207
20521411 1.093-3 CNTRLV4R-200

< !- 20521412 1.093-3 CNTRLV49 209
'

705?1413 1.093-3 CNTRLVAR 210
205?141' 5.465-3 CriTRLVAR 211
205?1415 5.465-3 CNT9LVAft 212
20521416- 5.465-3 CNTyLvAR.213

:*
20521500 PPIEHG SUM 0 56135 0.0 l'
20521501.9.09 -1.0 CNTC.LVAR 214
nocoo*oconocoo**enenoooooooooooooooooseconococoo*conoconocososoooo
cococoooooooooooo**o HEAT STSUCTURES o**oo*oooo****oooo**********
ooooooooooooco****ooooooooooooooo**conocoaccesono*o*oonsonoconooco

lcooocooanoconococooooooooococoooooooooooe '

cone * - URE.(HOT CHAMNEL). 20**e -
oooooooooooooooooooooooooooooooooooooo***
*

I10011000 11 le 2 l 0 0 1 1 S
10011100 01

~

10011101 1-0.002917 4 0.010024 4 0.014334 t 0 0175c4
'10011201- 1 1 3 5 2 9 2 17
10011301 -0.0 1 1 0 5 0.0 17 1

10011601. 1026.1 1 1026.1 2 1014.6 3 of.'.?1 4 939.53 5 !
10011102 .679.51 6. 846 61 7 816.79 s 7f9.52 *~ 764.61 10

'

10011403 750.73 11 737.34 12 724 23 13 711.39 14 69E.30 15 |

-10011404 6E6.45 16 674 34 17 .662.44 it I

10011501 0 0- .0 . .0 0.
'

11 !14011601' 018010000' O 1 0 0.22097- 1 |
10011602- 019010000' 0' 19 0.18429 2 I
10011603 .020010000 0 1 0 10.18416 3
10011604 -021010000 0 1 0 0.18399 4
10011605 221010000 0 l'LO 0.23078 5

-10011606 222010000 0 1 0 0.13750 6
10011607 0?3010000 0 1 0 0.18416 7
,10011608- 024010000 0 1 0 0.18416 8
10011600 025010000 .0 1 0 0.25779' 9
10011610-.-026010000 0 1 3 0.29461 10
10011611 027010000 0 1 0 0.36832 11'
10011701 .100- 0.00966 0. O. 1
10011702- 100 0.01257 0. O. 2
110011703 ;100 C.01617 0. O. 3
10011704. 100 ~0.01859 0. O. A
1001"705 100 -0.02481 'O. O. 5
10011706 100 0.01478- O. O. 6

.10011707- TOO 0.01859--0. O. 7
1001.70R- 100 0.01617 0. O. 8
10011709 100 .0.01760 0. 0.- 9
1h011710 100 0.01185 0. O. 10
10011711 100 0.00499' O. O. 11

'10011801- 0 0. . 0... O. 11
10011901 0 0.0465 0.0465 0 500 1-
10: 11302 0 0.0465 0.0465 0.417 2
10011903 0 0.0465 0.0465 0.4165 4
10011904:10 'O.0465 0.0465 0 522 5
10011905 O. 0.0465 0.0465 0 311 6
10011966 0' O.0465 0.0465 0.417 8
10011907~ 0 0.0465 0.0465 0.533 9
1001190R 0 0.0465 0.0465 0.677 10-
.100:1907 0 0.0465 0.0465 0.833' 11

,

#

5.
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|

oooooooooooooooooooooo*noooooooonoooooooo
o*co* CnPE ( AVERAGE CHIM Tl.) onoono
oooooooooooconoooooooooooooooooooooooooo,
*

10021000 11 18 2 1 0 0 1 1 8
10021100 o1
30021101 1 0.002917 4 0.010084 4 0.014334 F 0.017524

e10021201 11351' 2 17
10021301 0.0 1 1.0 5 0.0 17
1002$401 1026.1 1 1026.1 2 1114.6 3 N04.414 030.53 5
10021402 f79.51 6 646 61 7 $16.79 P 7EC.52 0 764.61 10 ,

10021403 750.73 11 737.34 12 724.23 13 7 '.1, * 9 14 64f.F0 15
100214D4 6n6.45 16 674 34 17 662.44 18
10021501 0 0 0 0 C. 11
10021601 005010000 0 1 0 1.7604782 .1
10021602 009010000 0 1 0 1.4737316 2
10021603 010010000 0 1 0 1.4726050 3
10021604 011010000 0 1 0 1.4726050 4 ~

10021605 121010000 0 2 0 1.5463543 5
10021606 122010000 0 1 0 1.1050340 6
10021607 013010000 0 10* $731967 7
1002160E 014010000 0 1 0 1.4731958 8
10021604 015010000 0 1 0 2.0624742 9
10021610 016010000 0 1 0 2.3571156 10
10021611 017010000 0 1 0 2.9463945 11
10021701 100 0.044937 0. O. 1

10021702 100 0.063520 0. O. 2

10021703 100 0.0318.03 0. O. 3

10021704 100 0.094019 0. O. 4

10021705 100 0.125459 0. O. 5

10021706 100 0.074765 O. O. 6

10021707 100 0.094019 0. O. 7

10021703 100 0.081803 0. O. 8

10021704 100 0.089013 0. O. 9 C

10021710 100 0.059916 0. O. 10 .

10021711 100 0.025232 0. O. 11
10021R01 0 0. O. O. 11
'10021901 0 0.0352 0.0523 0.500 1
10021902 0 0.0352 0.0523 0.417 2

10021903 0 0.0352 0.0523 0.4165 4
10021904 0 0.0352 0.0523 0.522 5

-

10021905 0 0.0352 0.0523 0.311 6

10021906 0 0.0352 0.0523 0.417 8

10021907 0 0.0352 0.0523 0.583 9
10021908 0 0.0352 0.0523 0.(77 10
10021909 0 0.0352 0.0523 0.o33 11
o
ooooooootoooooooooooooooooooooooooooooooo
ocoon LPPER Pl|ENUM i ooooo
ooooooooooooooooooooooooooooooonnoooooooo
o
10031000 4 18 2 1 0,

10031100 0 1

10031101 1 0.002917 4 0.010084 4 0.01'334 8 0.017584
10031201 1 1 3 5 1 9 2 17
10 1301 0.0 1 1.0 5 0.0 17
10031401 597.0 18 '

10031501 0 0 0 0 0. A

10031601 028010000 010000 1 0 1 0211 3
10031602 0290.0000 0 1 0 1 2013 4
10031701 0 0. O. O. 4

A 31
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, - - - .. - - ~ . - - .. - --

10031201 0 -0. O. O. <i

110031901 0 0.0465 O. -0.- 4
o

Loacoce oooooooooeooooooooooooooooooocoo**-
*oooo UPPER PLENU" Il **oo*
*ooooooooooooooooooooooooooooooooooooooon

b041000 4' 16 2, 1 O.
100 A? ' ?) 0: -1.
10041L.. -1.0.002917 4 0.010034 ' 0.014334 A OJ175'4
1004120: 1 13519 2 17

-10041301 0.0 1 1.0.5 0.0 17.
' 10041401 597.0 le

10h41501 0 0 0 0 3. 4
100a1601- 0?!010000 010000 1 0 9 1002' 3
10041602' 029010000 0 1 0 10.E21.
10061701 D 0. 0.. O. 4

10041E01 |0 0. D. O. A

100c1901 0 0.03524 0.047 e 0.- 4

oooooooooooo***'* o**oooooooooooo**ooooo*
-ocono 5/G e 'MES ococo
ococooe*o oconooooos soooooooooooeoce .,**
*

di C27000 4 6 2- 1 0.01f75
1+d22100 0 1
14C22101 5 0.02075
1*C27201 2 5

-140223011 0.0 5i

K 14022'01 360.0. 6-
lo022501 104010000. O. 1 0 .40.40439.1
14022502 105010000'00 1 0 20 20211 2-

I; 14022503 106.010000 0 1 0 20.20211 3
14022506 107010000 0 1 0 40.40439 4
'lo022601 402010300- 0 1 0 50.0532 1

|: 14022602 402020c00 0 1 0 25.0265 2
,

i- 140??603 A02020000 0 1 0 25.0765 3 1
b 14022604 4020100001 0 1 0 50.0532 4 -

' 14(;2701' 0. O. O. D. 4 I
-

l 14022401<0 C. O. 5.6162 4

140229011 0- 0 .- O. 5.6162 4
o

. coco *^ooooooooooooooooooooooooooooooooooo
*o*** DouNCOMER SLAB : VESSEL SIDE-*o***
oneeno*ooooooooooooooooooooooooo**eocoo**

**
.

10043000 .3111. 2 1 0 28167
-10043100 0~ 1
100A3101 2 0.29167 1 0. 9584 3.0.35604.4 0.aA104-

10043201: 4 2 6 3 2 6 5 10
_ 10043301. 0.0 10

10043 01- 564.0 11
10043501-'00401C000 010000 1- 0 7.415311 3
10043601- 0 0 -0 0 11.61092 -3
10043701 0 0. 0.. O. 3

_10043901: 0 0.71- O. 0.- 3,

10043901 0 0.- O. 0 .- 3
o

I oooooooooooooooooooooobocotdeonooooooooon
L ooo**. UPPER PLENUM Ill~ oooon-

***oooooocococooooooooooooooooooooooo*ono .

I *

!

[ -.

,
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|
| 10286000 4 5 ? 1 0. 2 b 5 f,

ic;rc100 0 1
10?Fe101 ? 0.2456 1 0.?9077 1 0.:35Wo7
1CPF4?ol L 2 (, 3 5 4
102Pa301 0.0 4
10?PA401 500.0 5
10?P4501 0;uo10000 01n000 1 0 4.16104 3

107.f 4 5 0 7 029010000 0 1 0 4.!!105 4

102Ae601 0 0 0 0 5.2455F 3

1D?*^a07 0 0 0 P. I,.15321 4

10284701 0.0 0.0 0.0 4^

10 2 r 6.s 01 e 1.43F7 0.0 0.0 4

1:2FL901 0 0.0 0.0 0.0 c
,

o
0 0 b p C O G G O G D 0 0 e # G O J D O Q o C 5 G O G O O ') O O O 9 0 @ c c o c e (
***co PinEleG HEAT SLAos ouoco
.onoooococcoconocecoconnocotnoccococcoo.co
o

10135030 12 6 2 1 0.2094 i
1018510D 0 1
1016510] 5 0.1459
101E*201 2 5

101P5301 0.0 5
10175401 570,0 6
1015550'. 216010000 1 0 1 220 1

101T*502 111010000 0 1 0 4.492 2
101f5503 107010000 0 1 0 ;.0g? 3
101!550c 109010000 0 1 0 6.5c0 4

10185505 112010000 0 1 0 5.440 5

10165506 201010000 0 1 0 1.700 6
10195507 202010000 0 1 0 5.e95 7
101F550f 703010000 0 1 0 6.625 E

,

10105539 70401000C 0 1 0 1.170 9i

1 101(5510 206010000 0 1 0 1.200 10
*10195511 207010000 0 1 0 1.420 11
101A5511 212010000 0 1 0 1.250 11
101R5512 213010'00 0 1 0 1.821 12 0

. - 10185601 0 0 0 0 1.62592 1

10185602 0 0 0 0 5.97327 2
101P5603 0 0 0 0 4.11545 3
10195604 0 0 0 0 R.78265 4

101P5605 0 0 0 0 7.25002 5
-

101P5606 0 0 0 0 2.26563 6
10185607 0 0 0 0 7.85641 '

101PS605 0 0 0 0 R.92'30 8
101F5609 0 0 0 0 1.55929 9
10185610 0 0 0 0 1.59927 10
c101F5611 0 0 0 0 1.89247 11
101P5611 0 0 0 0 1.66590 11
101A5612 0 0 0 0 2.42689 12
10105701 0 0. O. O. 12
10185901 0 0.05; 0. O. 1
101PSE02 0 0.6436 0. O. 2
10185803 0 0.6436 0. O. 3
101R5F04 0 0.556 0. O. 4 e

10185E05 0 0.463 0. O. 5
1016 5 B o ', 0 0.144 0. O. 6
10105807 0 0.5015 O. O. 7
1018580F 0 0.5625 O. O. 8 =
10185809 0 0.100 0. O. 9
10185810 0 0.110 0. O. 10
#101RSF11 0 0.012 0. O. 11

-

A-33
|
.



. - -... . - . . . . _ _ _ .7.. . . _.. __ __ . ,_

.

_

-

'

-10Jt5P11 0 0. 07 7 t- D. 3 11_

- 101 A $ n12 - - 0- 0.0776 D . _. C. ~ 1?m.

scQ([ 18,1 rb901_ 0 :_0 0.- 0.. 12 '

- e
'

****eooeo*oco*on,*eooooooooooo**noc-oeveen
*o*no DCtr HE AT- SLAFS: :C'1HE P AREFL SIDE **
ooeec onc eoesco noo*eteno c o o oooonecococ ee o o -
4 -:

10044000: 3- 6 2' -1 0.20313 ~t100AA100 0 1
-

10046101 2 0.22976 1 0 23293 2 0.24203,

10046201 7 2 ( 3 4 5,

11004^301 0. 0 ' 5
30040401- 504.0 6
100465ri o ~ 0- 0 0 -0.4037 3
10066601- 004010000~010000 1 0 0.A'2! 3 '

-10046701 -O 0. O. c. -3
10046E01 0- O. O. O. 3

,

'10C A 6 9 01._ 0- 0.71 0. O. 3
*

,

cocooooooooeneeoooooo*eooooooooo*+ocesco,
2coneo LPi'ER PL Ei!U'' SLABS ococo

**oooooocono****ootooococooeo***cocee***e

10Cf 7000 ?' il '2 1 0.25167
'10057100 0 1

10057101 -2- 0.291f7 1 0.295P4 3 0.35604 4 0.44104
10057201 _4
10037303 _

2 6 3. 2 10 1
0.0-10

10057401 -560.0-11
.10057501 006010000 0 1 0 1.2977 l' i:10057502 _005010000: 0 1 0. .2.9638 2

|-10057601- 0- 0 0 0 2.0319a4 1
10057602 'O 'O O O 4.640730 2

)10057701 0- O. O. O. 2
10057F01- 0- 0.2738- O. O. 1
10057502 v 0.6253 J. O. 2
10057901 0 0.568 O. O. 2
a

DoNeO90eo@oucookneeoOunOno#coQuo@o#0*o#Ou
oo*** l'!LET AM9 SLAPS' :- VESSEL SIDE o**wo

-ooooooooooooone ne.ocosoo**enewoooooooomo
o

10019000 3 7 2 -1- 0.32604
1001B100- 0 1

10014101 2 0.34771 4 0.43271
L10018201 2 2 5 6
10018301' -0.0 6
1001P401 '563.0 7
1001R501- 001010000 0 1 0 0-59924 1

~

_

1,0018502 002010000 0 l 0 0.67512 2
.10018503 003010000 0 11 0 .1.91423 3
1001A601 0 0 0- 0 0.795292 1'

=10014602 0: 0 0 0 0.695908 2
~ 10018603 ,0 :0 0 :0 2.540506 3
10018701 0 0. 0 .0, 3-
10018.801 0- 0.39437 0. O. 3

110Cla901 0 0.16 0. 0.- 3
e --,

- OoooooOOOOno#DeobocuoonopopWDo#*Coouuueou
o**** INLET ANN . HEAT '5 LABS ***co

. o o o o o o oo o oo oo o o o * * * *e o * *,o o oo o o o * * * v> oo o o

$
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o

-1001(000.) 6 2.1 0.20.313
1001A16 01.
10016101.E2-0.?2676 1 0 23293 2 0.24293
10016201 .7 2 6 3 4_5
10016301 0. 0. 5
.10016401- 564;O 6
10016501- O. -0 0 0 0.376022 1
~10016502. O. 0 0 0 0.424597 2
10016503 0 0- 0 0 1.233930 3
10016601' 031010000 0 1 0 0.45204 1
10016632 002010000 0 1 0 0.50779 2
10016602 003010000 0 1 0 1.439e2 3
10016701 'O 0. O. O. 3
10016R01 0 0. O. O. 3
10016901 0 0.016 0. O. 3
o

cooooooouocononoonsooooooncenoooescooooooenenocopoeconocooooooooocococo
co** coo *o HE AT. STRucTV''i 4TERIAL TAFLE 'oooooo*oot*>*oo^oooooo-

conococcoooooooooooooooen sooooooooooooe>ocot ooooooooooooooooooooooo
o

**oooooooooooooooooooooooooooo#cooCooo&co
*oooo cD93N 'HITRIDE **o*o
ooooooooo***onooooooooooo***ooooooooooooo
*

-20100100 TFL/FCTN 1 1
*20100101. 500. 4.611-3 1000. 4.417-3 1530 6.25-3 2000, 4.0P3-3
*201C0102 2500. 3.917-3 3000. 3.75-3 3500. 3.556-3
20100101. 32 0- 0.00255 -200.0 0.00241 500.0 0 00216 1000. 0.00174
20100102- 1000. 0.00133 2000. 9.09-4 2503. 4.91-4 3000. 7.40-5

720100103 4000. 7.40-5
20100151- 32. -37.5 400, 37.5 600. 48.3 1200. 54.6
20100152 -1600. 58.3 2000. 60.5 2400. 61.4 34rt. 62 5'

.*
-

-ooooooooooooooooooooooooooneoconoconococo
; 90eone -316 LSS- cooooo

cooooooooooooooooooooooooooo*****one. coon
a

20100200 TSL/FCTN 1- 1 =

20100201- 100 2.153-3 800. 3.056-3 It00. 3.972-3 40C0.0 3.972-3
-20100251' 32.0 61.3 400. 61.3 600. 64.6 800 67.1.

'2010nE52 2200. -P2.4
u

|. m :oooooonsooooooooooooooooooooowooooooo*
c iv o * CONSTANTAN oooooo,

corococonoooooooooooooooooooooooooooooooo

20100300 .TAL/FCTN 1 1
L -20100301 0. 5.889-3 3000. 3.889-3

20100351 212 56. 572. 61. 932. 67. 1472. 73..;

| 20100352 2;92. 78.. 2552. 84 3000. 90.

onoco**ooooooooo cocooooooooooooooooooooo
oooooo 304 SS **oo*o

|- oooooooooooooootnooooo2ooooooooooooooooon
~ *
O ~20100400 TRL/FCTN 1 1
I~ 20100401 -100.. 2.444-3 400. 2.8056-3.600. 3.0273-3
!1 20100402 1000. 3.5-3 1200. .3.75-3

20100451 '100. 45.01 400 45.01 600. 46.09 1000. 49.35
e

ooooooooooooooooooooooooooooooooooooooooo

i

A-35:
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oncoup C A'1r r! ST oanocou
o*concoucocc-conoconococonocosoeuaoooooooo
o

20100500 TNL/FCTU 3 1 ' '

201005n1 212 0.0&ff9 572 0.00750 75?. 0 . 0 ' / 9 /. 1112. . r 0 * 'A
201&n551 212. 54.2B 754 54.2r
o

oooooooooooponcCoccononoso04Do*DOCCccocoo

l- * * * o, o TWO PHASE cooco
oc cooeocoooooooooooooo uc occocoo ooooc c onco -

*

201on600 TFL/FCTN 1 1
20100601 212. 5.556-6 572. 6.333-6 to^'.o F.333-6 4
201r0651 212 1. 572, 64 4C00.0 C'.0 X
O

COoOUbCooooooonpocoo7ooPC5o00DOoODOooo3co
cocco cc.or cocco

; ono c o n o co c o t.ooo o o o o c c o r ec o c e c eo ot o o c o c oo n
o

2010070' TPL/FCTh 1 1 -

20100701 6*. 0.3375 572. 0.03644
70100751 212. St.6 572. 54.6
o

noO c o c o o O O70 0 0 e o c o Dc o t o f on o o n o C C o o Oc c o c o O Oo e 4 0 o D C o C Q br.o C 0 e c O C D o p o et JooOo
"* * e n c e n o e :. c o 00:E7 7A:LE oooooteocacoooccocco

o oo o oo ooo c t, o n o n o e co t e o o oc o o o oo o n c O * o ** o co c c oc o o o r.o c o n o o o o o c e cc o o t :: oc c o s e
o

20210000 POWER 402
20210001 0.1739 1 004590565
20210302 0.5217 1 004735710
20210003 0. r. 6 9 5 1 004476929
20210004 1.2173 9.2863037110-01
20210005 3.5651 7.126276855D-03
20210006 1.9130 5.9632250c;D-01

,

20210007 2.2608 5.836469727D-01
2021000R 2.6086 6.F.49133300-01
20210009 2.9564 8.946907959D-01
20210010 3.3043 9.95972187.iD-91
20210011 3.6521 1.003442261
20210012 3.9999 1 004166626
20210013 4.3477 1 004373535 t

20210014 4 . (2056 1.00333E867
_

20210015 5.0434 9 596R95752D-01
20210316 5.3912 7 6247290040-01
20210017 5.7390 6 0B99B?6E9D-01 2
20210019 -6.0869 4.7753399663-01
23210019 6.4347 4.0189428710-01
20210020 6.7825 3.401718140D-01

'2021n021 7.1303 2.5997924300-01
20210322 7.4722 2.09f976746D-Oi
20210023 7.8200 2 0436875610-01
20210024 S.1738 2.036891785D-01
20210025 8.5216 2 02861419~0-01
20210026 9.9129 2 022405701D-01
20210027 10.2608 2 021882422D-01
2021002B 10.6026 2 0213708500-01
20210029 10.9564 1.930830994D-01 (20210030 11.3042 1 5091729740-01
20210031 11.6521 1 276873.69D-01
20210032 11.9999 1 247900391D-01
20210033 12.3477 1 245313416D-01
20210034 12.6955 1.238587646D-01

c

1
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i '

2n?lr035 13.0434 1.2301050720-01
20210038- 13.739C 1 734965973D-01
?O?10037 14.4347 1.2331311740-01
20210038 14.7F25 1.2282403560-01
20210039 15.3303 1.164603577D-01
20210040 15.47El 1.035772046D-01
20?10061 15.P260 9 167*25317D-0?
20?30042 16.173F a.5831239703-02
20210043 16.5216 8.474540F14D-02
2021n044 16.R694 R.6711486 2D-02
2021&O45 17.2173 1 1'7537F62D-Ci
2021n046 17.5651 1 532272137D-01
20210047 17.9129 1 591434937D-01
26210348, 18.2607 1.6059213260-01

-

2021004" 18.9564 1.6046867;0D-01
2021005? 19.3042 1.5629797360-01
20210051 19.s.520 1 12890472r-D-01
2021005? 19. WM 9 6.3636703490-02
20?1^053 20.34'7 5.520355225D-02 _

2021r35'- 20.6955 5.4737915240-02
20210055 21.0433 5.473791 74D-02
73210^56 21.3912 5.442749726D-02
20216057 21.7390 5.401359552D-02
20?10054 72.Or69- 5.4117073260-02
20210259 22.4340 5.40135955F0-02
20210060 22.7325 5.391011610D-02
2021C061 23.1303 5 385F3331?.0-02
20210062 ?3.4751 5.42722E546D-02
2021n063 24.8694 5.40135955PD-02
?..?10064 25.2172 5.380664063?-02
20?10065 25.5651 5.370317841D-02
20?10066 25.9129 5.422055054D-02 ;

20210067 26.2607 5.30P2323903-02
2021006R 26.60R5 4.2527946470-02
20210064 26.9564 2.90932A079D-02
20210070 27.3042 2.385SB300/D-02
20210071 27.6520 2.34.693161D-02
20210072 28.3477 2.333346176D-02
20210073 30.0868 2.359214793D-02
20210074 30.43c6 2.3229985100-02
20210075 30.7924 2 317?24936D-02
20210076 31.4751 2.354040929D-02
20110077 34.6085 2.36956176PD-02
20210076 34.9563 2.390256882D-02
20210079 35.3042 2.441994095D-02
20210080 35.6520 2.592032242D-02
20210081 35.9998 2.736895752D-02
20210082 36.3476 2.923140'+900-02
20210033 36.6955 3 0783607420-02
20210064 37.0433 3.274961853D-07
20210005 37.3911 3.445694733D-02
20210086 38.0668 3.787159729D-02
20210087 38.4346 3 963066264D-02
20210388 38.7624 4 149320221D-02
20210089 39.1302 4 314S7960BD-02
20210090 39.4781 4.563217163D-02
20210091 39.6259 4.7132553100-02
20210092 42.9563 4.7856280190-02
20210093 43 9998 4 754644775D-02
20210094 45.7389 4.74429702BD-02
20210095 46.0867 4.123603058D-02
20210096 46.7824 4 697734070D-02

A-37
-_ _ _ _ - ____ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ ____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __



_ . _ . - , _ - _ _ . -- . _ _ _ . - _ - . , . _ _ _ . _ . . . . _ _ _ _ _ _ _ _ . .

}

'
_ _

102]A097 14c. 1737 4.7040$1 Airl)-02'

2 021^0 M 64.5215- 4 563237163f'-n?
20?10007 300.0000 4 3200531010-02
e

*ooounococoooooooooooooooooonsooooooconoooooocooooooooooneonoconecocoreo
cooonococoon; i:DPmALIZED PU"P SPEED TAT.LE oooorocooc*****ooooe
**soooooooouceoooccocoooccocoo****ooenooooooeocenoooooooccococcosoooooe*
o.
?o2 Mic" !Ir AC-T 402
202001^1 -0.0 1.00000
20200102 0.0 1.00000
20203105 2.2- 1.01235
2 020'110 A ".0 1.00508
20200195 10,0 1.02364
20200106 12.5. -1.01421
20700377 17.0 3.00603
2020 o19 F --3 n . 0 1.00432
202c0109 c6.0 1.00327-
2020^110 50.0- 1.00432

.~0200111-1000. 1.00432
o

oo*NGeoOooooooooooooooooooooooooooooooooooocofooooooooronooooooGofococco
**oooooo*** PU!P~CHA3ACTERISTIC SUPVE SET 5 no*******oneconococo
onenoooooooooooooooooconosoooeascoooo*cocooeococo*ococooooooeooooooooooo

ooooooooooooooooooooooooooooon-;ccoooooo
. * * * * * - SINSLE PHASE CURVES *nocoro*-
sooooooooooooooooooooooooooooooooocoocco
o

1101100 1 1
1101101 0.000- 1.200 1.000 1.000
1101200' 1 2
. 31201 0.000 -0.350 0.300 -0.200 0.500 0.000 0.500 0.545
11v1202 1.000 1.000
3101300 1 3
1101301 U .11 000 1.500 -O E00 3.275 -0.6^0 1.375 -0.400 1.375s

11101302 0.000 1.200
1101400 1 4
1101401 -1.000 -

-1101402 -0.200 - 1 000 -0.800 -1.150 -0.600
0.950 -0.400 0.630

0.775 'O.000 0.725
1101503 1 5'
11015011 0.000 0.975 0.500 1.350 1.000 1.95 9
1101600 .1

. 6 . l
.1101601. 0.0 . 0.725 0.200.

_

0.F00 0.600 1.0250.725 0.400
1101602' 1.000 1.950'
.1101700 1 7
:1101701 -1.000 0.175 -0.500 -0.650 0.000 0.975
1101800 .1 8

'1101P01 -1.000- 0.175 -0.750 -0.150 -0.550 -0.30 -0.275 -0.400
1101MC2 0.000 -0.350'
110190,0- 2 1
-1101901 0.000 0.540 10.200 0.500 0.c00 0.650 0.600 0.7'r
.1101902 0.800 0.950 0.900 0.980 0.950 0.960 1.000 0.270-,

1102000 2' 2
1102001 0.000 -0.150 0.200 0.020 0.400 0'.220 0.600 0.(60
1102002- 0.800 0.710 0.900 .0.810 0.950 0.F50 1.000 0.370
-1102100 2: 3'
11102101 :-1.000 0.620.-0.800 0.680 -0.600 0.530 -0.400 0.460
1102102 -0.200 0.490 0.000 0.540-
1102200 2 -4

'1102201 -1.000 0.e?O -0.800 0.530 -0.600 0.460 -0.400 0.e20
| 1102202 -0.200 0.>90 0.0000.360

.
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|- 110?300 2 5
| 3102001 0.000 -0.630 0.200 -0.510 0.40S - .39h 0 A00 -0.(^r

1102362 0.P00 -0.200 0.960 -0.160 1.000 -0 130
1102400 2 6
1102401 0.000 0.360 0.200 0.320 0.400 0.270 0 . (>c 0 0.1A0
1102602 0.r00 0.050 1.000 -0.130
1102500 2 7
1102501' 1.00^ -1.440 -0.P00 -1.250 -0.600 -1 0PO -0.400 -0.c20

-

1102502 -0.200 -0.770 0.000 -0.630
1102000 0 6

1102601 -1.000 -1.440 -0.?D0 -1.120 -0.600 -0.790 9.4:0 -0.52
11026n2 -0.200 -0.310 0.000 -0.150
o

occo.ooooooooooooneooooooooc*ooooooooooo
noooo TiG-P4ASF DULTlDLIER TAPLFS doccoo
cococcoconooounococonoooooooooowooooeooo
o

1103000 0
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This report presents the results of the RELAP5/ MOD 2 post-test assessment utilizing
-a semiscale. large break loss-of-coolant experiment numbered S-06-3 Emphasis was

placed on the capability of the code to calculate break flow dtes during Jystem
iblowdown stage, emergency core cooling system (ECCS) injection bypass during refill-
- stage, quenching during reflood stage, and peak cladding temperature behavior-
throughout the whole-experiment.
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