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LOFT L2-2 experiment is the first nuclear LOCE (Loss of Coolant
Experiment) of large break. In the test, the core was widely rewetted
during the early blowdown, which caused the depletion by approximate 60%
of the stored energy in the fuel. ' The early rewet had not, however, '
been predicted in the pretest analysis performed with RELAPL/MODG
computer code in INEL (Idaho Notional Engineering Laboratory).

Therefore, in the present post test analysis for the L2-2 test, the focus

was laid to clarify the important points of the analytical method with
RELAP4/MOD6. Calculation results with two different system nodings, i.e.
noding developed in INEL and in JAERI, were compared. Calculation results
with different three nodings of downcomer were also compared. Sensitivity
study was made on the effectiveness to the cladding temperature by various
heat transfer correlations involved in the code. Through these studies,
it was found that the flow resistances in the core and the downcomer is
sensitive to the core inlet flow during early blowdown,while the effec-
tiveness to it by the downcomer noding is small. It was also shown that
the gap conductance model is mostly sensitive to cladding temperature

during early blowdown.

Keywords: PWR, LOCA, LOFT Nuclear Test, lLarge Break, Rewet in Blowdown,
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1. Introduction

The objective of the Loss-0f-Fluid Test (LOFT) Program is to study
the thermo-hydrodynamic behavior in a large pressurized water reactor
(LPWR) during a postulated Loss-0f-Coolant Accident (LOCA). TFor the
purpose, the LOFT facilitycl) was designed to be a scaled PWR of 55 MWt
that can simulate the significant thermal hydraulic transient which would
occur in an LPWR during a LOCA. The main objectives of the LOFT experi-

@)

mental program are

1. To provide data for evaluation and improvement of computer
codes to predict the LOCA response of an LPWR,

2. To evaluate the safety margin in the performance of the
emergency core cooling system (ECCS),

3. To identify and investigate unexpected events in the postulated

LOCA.,

The Loss-0Of-Coolant Experiment (LOCE) 12-2 was the first test in
(3)

the LOFT Power Ascension Series L2 ,» which was conducted under the

test conditions of a double-ended cold leg break, ECC injection to cold
legs and pre-LOCE reactor power of 24,8 MW,

The L2-2 test was conducted in December, 1978 and it was observed
in the test that fuel rods were rewetted widely across the core for a
short period during the early stage of blowdown, which had not been
predicted in the pre-LOCE calculation(a) with RELAPﬁ/MOD6(5). In order
to investigate this unexpected early rewet of the core, sensitivity
study with RELAP4/MOD6 on the LOCE L2-2 was conducted with particular
emphasis on the effects of nodalization of the LOFT system and selection
of core heat transfer models on the core thermal response during blow-
down phase of the test. For this purpose, two different LOFT system
models (JAERI-model and INEL-model) for RELAP4/MOD6 was compared, and
sensitivity study on core heat transfer models were conducted. The

present report describes the summary of the sensitivity study.

2, Description of L2-2 Test

2.1 Objectives of L2-2 Test

The LOFT L2 test series is the first LOCE series with nuclear



JAERI-M 9399

1. Introduction

The objective of the Loss-0f-Fluid Test (LOFT) Program is to study
the thermo-hydrodynamic behavior in a large pressurized water reactor
(LPWR) during a postulated Loss-0f-Coolant Accident (LOCA). TFor the
purpose, the LOFT facility(l) was designed to be a scaled PWR of 55 MWt
that can simulate the significant thermal hydraulic transient which would
occur in an LPW? d?ring a LOCA. The main objectives of the LOFT experi-
2

mental program are
1. To provide data for evaluation and improvement of computer
codes to predict the LOCA response of an LPWR,
2. To evaluate the safety margin in the performance of the
emergency core cooling system (ECCS),
3. To identify and investigate unexpected events in the postulated

LOCA,

The Loss-0f-Coolant Experiment (LOCE) 1L2-2 was the first test in
(3)

the LOFT Power Ascension Series L2 , which was conducted under the
test conditions of a double-ended cold leg break, ECC injection to cold
legs and pre-LOCE reactor power of 24,8 MW,

The L2-2 test was conducted in December, 1978 and it was observed
in the test that fuel rods were rewetted widely across the core for a
short period during the early stage of blowdown, which had not been
predicted in the pre-LOCE calculation(a) with RELAP4/MOD6(5). In order
to investigate this unexpected early rewet of the core, sensitivity
study with RELAP4/MOD6 on the LOCE L2-2 was conducted with particular
emphasis on the effects of nodalization of the LOFT system and selection
of core heat transfer models on the core thermal response during blow-
down phase of the test. For this purpose, two different LOFT system -
models (JAERI-model and INEL-model) for RELAP4/MOD6 was compared, and

sensitivity study on core heat transfer models were conducted. The

present report describes the summary of the sensitivity study.

2. Description of L2-2 Test

2.1 Objectives of L2-2 Test

The LOFT L2 test series is the first LOCE series with nuclear



JAERI-M 9399

heating core and its test matrix is summarized in Table 2.1. Objectives

of the L2 series

1)

(2)

(3)

(3

are to:

Provide a test in which the hottest fuel rods are predicted to
encounter departure from nucleate boiling and not immediately
reenter . the nucleate boiling heat transfer regime to allow
assessment of fuel rod-to-coolant heat transfer in the post-
critical heat flux regime.

Determine LOFT fuel rod temperature response during a 26,25
kW/m maximum linear heat generation rate double-ended cold leg
break LOCE

Determine blowdown thermal-hydraulic response at a 677% nominal

hot-leg-to-cold-leg temperature difference of 23.8 K

(3)

In 1.2 test series, the specific objectives of 12-2 are to:

(1)

(2)

(3)

(4)

(3

(6)

(7)
(8)

The present sensitivity study with RELAP4/MOD6

Run a full-power, doubled-ended cold leg break experiment at
nominal ECCS conditioms as quickly as possible consistent with
an orderly approach to the full-power experiment '

Use a sequence of events in this test series which is repre-
sentative of "best estimate' plant conditions with various 10
CFR. Part 50, Appendix K hardware conditions

Provide a comparison of nonnuclear and nuclear experimental
data to determine and separate the effects of hydraulic forces
{and vessel heat transfer) and nuclear heat on the blowdowm
Provide data on thermal-hydraulic and fuel behavior for evalu-
ation and verification of computer models and codes used
Determine if any cladding perforation occurs in a 26.25 kW/m
maximum linear heat generation rate, double-ended cold leg
break LOCE by monitoring fission product concentration in the
coolant

Provide integral nuclear system code verification data on a
low-to-intermediate power double-ended cold leg break

Provide continued data to evaluate LOFT ECCS scaled techniques
Determine LOFT refiood characteristics at 26.25 kW/m maximum
linear heat generation rate initial conditions.

(5)

was conducted

with respect to the test objectives (2), (3), and (5). Test results and
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accomplishments corresponding to each test objectives are reported

elgevhere published by INEL(7).

2.2 Initial Conditions of L2-2 Test

Prior to L2-2 test initiation, functional tests of the LOFT reactor
were conducted for several months. Power history of the reactor during
the test is shown in Fig.2.1l, from which amount of fission products gas
stored in the LOFT fuel before the L2-2 test can be calculated.

The L2-2 test was initiated by opening the QOBVs (Quick Opening
Blowdown Valves) in the blowdown loop after keeping the reactor in
steady state conditions with thermal power of 24.8 MW for approxiTagely

7

three hours. Initial test conditions are summarized in Table 2.2 .

3. RELAP4/MODA Calculation Models

3.1 System Noding

3.1.1 JAERI Standard Noding

JAERI standard system noding of the LOFT system is based upon the
LOFT nodalization developed through L1 series analysis which has been
conducted in JAERI, Modification of the L1 series noding was necessary
in order to accommodate a nuclear core instead of a core simulator.
Furthermore, the L1 series noding was refined at the pump outlet and
steam generator in the intact loop, and the downcomer to better represent
the LOFT reactor.

Figure 3.1 shows the modified LOFT system nodalization (the JAERI
standard system noding for L2 series) consisting of 42 volumes, 48
junctions and 17 heat slabs., The core was divided into four volumes
separated by fuel spacers. Downcomer was divided into twe volumes
stacked vertically. Input listing of the JAERI standard system noding
for RELAP4/MOD6 (blowdown) is attached in Appendix 1.

Major options selected for the system calculation with RELAP4/MOD6
are summarized in Table 3.1 for both cases (JAERI and INEL models).

3.1.2 1INEL Noding
INEL system noding of the LOFT system for RELAP4/MOD6 (blowdown)

analysis is presented in Fig.3.2, which has been developed at INEL.
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The noding consists of 55 volumes, 63 junctions and 26 heat slabs. In-
put listing for this noding is shown in Appendix 2.

Significant dif ferences between the JAERI noding and the INEL
noding are seen in downcomer volume and broken loop cold leg, and the
difference may have influences on core inlet flow during early step of
blowdown. Generally speaking, single downcomer volume gives conserva-
tive ECC bypass and circumferentially divided downcomer noding gives
more realistic ECC bypass because single downcomer cannot represent the
cross flow in the downcomer which was observed in the LOFT Ll series
tests(s). Noding of broken loop cold leg is considered sensitive para-
meter for the break flow and core inlet flow calculation. However, the
results of the break flow sensitivity are not included in the present

N

report .

3.1.3 JAERI Downcomer Noding Modification

The JAERI gystem noding has two volumes stacked vertically in the
downcomer. In order to investigate sensitivity of downcomer noding to
core inlet flow, caiculations were done with a single downcomer noding

and also with a split annulus downcomer model, as shown in Fig.3.3.

3.2 Sensitivity Study on Core Heat Transfer Models

Heat transfer correlations in transition beiling regime and in film
boiling regime were studied and several combinations of these correla-
tions were examined to find out the best combination in the RELAP4/MOD6
{(blowdown} analysis which gives more realistic cladding temperature
transient under the given core flow conditions. Gap conductance models
and multiplier for CHF correlation were also examined for the same
purpose. These studies were for both average and peak power rod condi-
tions. Calculation cases of the sensitivity studies are shown in Table
3.2.

In order to provide a realistic core flow condition for the present
heat transfer sensitivity study, boundary conditions for the single
channel model were calculated with the time dependent nozzle model,
nodalization of which is shown in Figure 3.4. The most realistic core
flow is the experimental data, however, the measurement of core mass

flow failed in the L2-2 test. Therefore, the experimental data of L2-2
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for pressure, temperature and mass flow at the cold and the hot legs
were applied to the corresponding boundary junctions of the model
(negative fill junctions in RELAP4) so that coolant conditions in the
upper and lower plenums can be calculated realistically for the single
channel model as the boundary conditions. Appendik 3 shows the input
list of this model.

Single channel model {or a hot pin model) for RELAP4/MOD6 was
applied to the core heat transfer sensitivity study. This model consists
of 12 active core volumes and two volumes which correspond to the upper
and lower plena for the core., Coolant conditions in the upper and the
lower plena are given by the calculation results obtained from the time
dependent nozzle model. Figure 3.5 shows the single channel model,

The input data are listed in Appendix 4. Volume areas in upper and
lower plena are set as 1 x 10° Ft2 so as to minimize the momentum term
of the volumes. Axial power distribution is based on the SPND (Self-

Powered Neutron Detector) data in the L2-2 test(e).

4. Results and Discussion

4.1 Effect of System Noding

4.1.1 Mass Flow in the System

Calculated mass flows at hot and cold legs of intact and broken
loops are shown in Figures 4.1 through 4.4. Experimental data are also
plotted in the figures. The results for the cold leg of broken loop
are shown in Fig.4.3. The INEL result agrees well with experimental
data while the JAERI result underpredicts the flow rate compared with
the experimental data. The disagreement is due to the differences of
noding for the broken loop cold leg and the coolant temperature transient
in the volume adjacent to the break plane between the JAERT model and
the INEL model, Figure 4.5 shows the calculated results of the coolant
temperature and pressure transients in the volume adjacent to the break
plane. The figure also shows the experimental data and the change of
critical flow models from the HF (Henry-Fauske) to the HEM (Homogeneous
Equilibrium Model) in the calculations.

Pressure of the JAERI calculation in the volume is about 700 kPa
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lower than the INEL calculation, because of the legs number of junctions
meaning less pressure drop from thg presgure vessel outlet to the break
plane in the JAERI model. Coolant temperature transient in the INEL
calculation shows a peak, which was oheerved in the test data, while

the trend is different in the JAERT calculation, The peak of the tem-
perature in the test data and in the INEL calculation corresponds to

the coolant behavior that the hot water in the core or upper plenum to
the broken loop cold leg through the downcomer. The peak in the JAERI
calculation is low and there is a delay of about two seconds compared
with the INEL calculation.

Because of the difference of pressure and temperature transient of
the coclant in the volume adjacent to the break plane between the two
calculations, saturated critical flow (HEM model) was initiated earlier
in the JAERI model than in the INEL model, although the transition
quality 0.02 from the HF to the HEM is used in the JAERI model and the
smaller value (0.0025) is used in the INEL model. Furthermore, the
contraction coefficient for the break junction in the INEL model is
bigger (0.848) than the JAERI model (0.8). From these two reasons,
mass flow in the broken loop cold leg in the JAERI model is less than
that in the INEL model during the early blowdown.

Trends of mass flow rates in the other three locations agree well
between the two calculations and agreement between calculation results
and experimental data is also good except for the mass flow in the cold
leg of intact loop. It may be due to inappropriate K factor (flow
resistance) for pressurizer surge line, or due to the K factor of both
hot leg nozzles across upper plenum.

Concerning the core inlet flow, there is a significant difference
between the two calculations as is shown in Figure 4.6, especially in
the period of early blowdown. Core positive flow of the JAERI model is
three or four times bigger than the INEL model. The positive flow
pericd corresponds to the time of core wide rewet observed in the L2-2
experiment. Due to this bigger core positive flow the fuel surface was
easily rewetted in the JAERT calculation, which was not observed in the
cladding temperature in the INEL calculation. It should be noted in

the JAERI model that the break flow rate was underpredicted as described



JAERI-M 9399

above, and it might have resulted in increase in the core flow. Further—
more the difference in downcomer noding between the two models also

affected the core inlet flow.

4.1.2 Core Slab Temperature

Although the same heat transfer correlations and the logic in RELAP4/
MOD6 were applied to the two system models, the core slab temperature
transients are different between the two models especially during early
stage of blowdown as shown in Figure 4.7, in which the measured cladding
temperatures at the equivalent height in the peripheral core region are
also plotted. In the JAERI calculation, the core slab surface tempera-
ture drops nearly to the core coolant saturation temperature after five
seconds from the rupture and rises again at 13 seconds. On the other
hand, the calculated temperature in the INEL model does not drop to the
saturation temperature but maintains a high value and goes down from
about 14 seconds after rupture. It begins to rise again almost at the
same time of the ECC injection initiation. These two calculation
results correspond fo the trends of the core mass flow calculation
results: the larger core mass flow calculated in the JAERI model leads
to the rewetting and the less core mass flow calculated in the INEL
model does not result in the early rewetting. With those two calculation
results on the core mass flow and fuel surface temperature, it is known
that calculation of core flow rate plays a decisive role in calculating

the clad temperature transient in the core.

4,2 Effect of Downcomer Model

4,2.1 Dowmcomer Noding Sensitivity
The following three downcomer models were applied to the JAERT

system model to investigate the effect of downcomer nodalization to the
core flow.

(1) Vertically stacked two volumes downcomer (base case)

(2) Single downcomer (Fig.3.3)

(3) Split annulus downcomer (Fig.3.3)
Figures 4.8 through 4.11 show the calculation results of mass flow in
the cold leg and the hot leg of intact and broken loops. Those figures

do not indicate a significant difference among the three models. Core



JAERI-M 9389

flow also has no significant difference among the three cases, although

the base case result differs slightly from the other two as shown in

Fig.4.12.

4.2.2 Effect of Downcomer Flow Resistance

As discussed in 4.1.1, break flow in broken loop cold leg in JAERI
model was less than that of INEL model. Fig.4.13 shows the ratio of
mass flow rate in the cold leg of the brokem loop to that of intact
loop. When the ratio shown in Fig.4.13 is greater than 1.0, i.e. when
the broken loop cold leg flow is larger than that of the intact loop,
coolant remaining in reactor vessel partly flows out through the broken
loop cold leg. When the ratio is less than 1.0, it indicates that the
coolant flow from the intact loop cold leg branches to the downcomer
and the core, resulting in the increase in the core flow. Obviously
the area of JAERI model is greater than that of INEL model, i.e. more
amount of coolant is accumulated in the reactor vessel in the JAERI
model than in the INEL model. Thus, the ratio of mass flow in cold leg
of broken loop to tﬁat of intact loop directly affects the accumulation .
of coolant in reactor vessel.

In order to investigate the contribution of the accumulative coolant
in reactor vessel to the core inlet flow, flow resistances of the core
and the downcomer were compared between the two models.

Table 4.1 shows calculated initial differential pressure caused by
friction across the core and downcomer junctilons in both system models.
Significant difference in AP exists in both models; AP across the core
(APc) is bigger than AP across the downcomer (APg) in the INEL model,
on the contrary, APc is smaller than APg in the JAERI model. Tt means
that coolant from lower plenum is easier to enter into the core than
into the downcomer in the JAERT model and the trend is reversed in the
INEL model.

‘Therefore, this difference is considered to be the principal reason
why the core inlet flow in JAERI system model is larger than that in

INEL model during early blowdowm.

4.3 FEffect of Selection of Core Heat Transfer Models

4.3.1 Average Power Rod Calculation



JAERI-M 8399

Three cases (case 1, 2 and 3 in Tahle 3.2) were calculated for
average power rod. Heat transfer correlations for transition hoiling
regime were varied among the three cases, however, quite same cladding
temperatures were obtained in the three cases. This is supposed to be
caused by relatively low initial rod power, therefore, sensitivities
on selection of core heat transfer models were studied for the maximum

power rod, i.e. hot pin (axially peak is 26.4 kW/m) in the LZ-2 test.

4.3,2 Hot Pin Calculation
(a) Sensitivity of Modified Tong~Young and Mcodified Condie-Bengston

{mode 3 and 4 in RELAP4/MODE)

Fig.4.14 presents calculated cladding temperature of the slab 5 of
cases 1, 2 and 3 of the hot pin run. Experimental data of LOFT ROD 5J4
(015, 021, 026 and 030 in. elevation) are also plotted in the figure.
Cladding temperature of case 1 (modified Tong-Young) is slightly lower
than that of case 2 (modified Condie-Bengston) although the difference
is small. The calculated temperatures in both cases are 150 to 200 K
higher than the experimental result at the peak. The DNB in each calcu--
lation occurs about one second earlier than the experimental result.

The major difference between calculation and experiment is the rewet
behavior during blowdown. The calculation does not show the rewet,
however, the fuel surface was rewetted in the experiment.

Variation of heat transfer mode on the slab 5 of each case is shown in
Fig.4.15. Transition to the heat transfer mode 3 (Forced Convection Vapor~
ization) in case 1 and to mode 4 (Transition Boiling) in case Z appears at
about 0.6, 0.9 and 2.0 seconds after initiation of blowdown. Thereafter,
there is no transition to these modes (mode 3 and 4} in both cases.

Considering that cladding temperature calculation result of case 1
gives the lowest and the nearest to test data in the three cases, modi-
fied Tong-Young correlation is seemingly better than modified Condie-
Bengston correlation in transition boiling regime and the Condie-Bengston
correlation is seemingly better than the Groeneweld's in high flow film

boiling regime.

(b) Sensitivity on Film Boiling Heat Transfer Correlatioms of Condie-

Bengston and Groeneweld {mode 5 and mode & in RELAP4/MOD6)
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Fig.4.14 also shows the sensitivity of cladding temperature in case
1 (Condie-Bengston) and case 3 (Groeneweld). Cladding temperature of
case 3 is 160 K higher than of case 1 at peak position. DNB in case 3

occurs almost at the same time as in case 1.

Heat transfer mode of case 1 is always in mode 5'(Stable Film Boiling)
after 3.7 seconds from the initiation of blowdown, on the other hand, mode
of case 3 varies from mode 6 (Low Flow Film Beiling) to 7 (Free Convection
& Radiation) and to 9 (Low Pressure Flow Film Boiling) in Fig.4.15.

Therefore, there is no tendency of temperature drop during this
period. The Condie-Bengston correlation gives lower cladding temperature

than the Groeneweld's.
(¢) Sensitivity on CH¥ Multiplier

Fig.4.16 shows the calculated cladding temperatures of case 1 (CHF
multiplier = 1.0) and case & (CEF multiplier = 2.0} of slab 5 comparing
with the experimental data. Cladding temperature transient in case 5
showed better agreement with experimental data than in case 1. Peak
cladding temperature during dryout in case 4 is about 50 K lower than
in case 1 on each slab because of later DNB occurrence in case 4. How-
ever, significant improvement was not obtained on peak cladding tempera-

ture and rewet behavior for slabs 5 and 6 with higher CHF multiplier.
(d) Sensitivity on Condie-Bengston Multiplier

Case 5 in Fig.4.16 was calculated with Condie-Bengston multiplier
of 1.2 instead of 1.0 in case 1. Though peak cladding temperature in
case 3 decreased 10 - 20 K with larger multiplier, the trend of tempera-
ture transient is similar to case 1 as a whole.

Therefore, the multiplier around 1.2 to the Condie-Bengston cor-
relation is insensitive to cladding temperature calculation during LOFT

blowdown,
(e) Sensitivity of Gap Conductance Model

Fig.4.17 presents the calculated cladding temperatures of slab 5
of case 1 (Ross and Stout Model) and case 6 (MacDonald-Broughton Model)
comparing with the experimental data. Temperature transient was improved

with the MacDonald-Broughton Model reducing the peak cladding temperature
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by 100 K in case 6. Temperature drop is calculated for slabs 3 and 4

and trends of temperature decrease is seen for slabs 5 and 6 in case 6.
Therefore, the gap conductance model may be one of the most sensi-

tive parameter for cladding temperature calculation during early blowdown

phase under given coolant condition. The MacDonald-Broughton model is

recommended from the sensitivity calculation.
(f) Comparison with different coolant condition

Fig.4.18 shows junction flow rate at inlet of hot pin model with
the boundary condition from the time dependent nozzles model calculation
(case 6 - MacDonald-Broughton Gap Conductance model} and of hot pin model
with the boundary condition from JAERI LOFT L2 system model (case 7 -
same gap conductance model as in case 6).

Case 7 gives more flow in both directions positive and negative
than case 6. And average quality is lower in case 7 than in case 6 as
showm in Fig.4.19,

Calculated cladding temperature of both cases are presented in
Fig.4.17 for slab 5. The figure shows clearly good agreement of calcu-
lation in case 7 with experimental data. The peak cladding temperature
difference between calculation of case 7 and the experiment data is less
than 40 K for slab 5. DNB occurs almost at the same time in both cases,
though there is short time dryout in early blowdown in case 7. Further-
more, time difference of quench is only 0.5 seconds between the two. It
should be noted that calculated quench time becomes earlier than experi-

mental result with lower initial rod power.

5. Conclusions

Followings are concluded from this sensitivity study with RELAP4/
MOD6 on LOFT L2-2 test,

(1) The INEL system model showed better agreement in mass flow rate
with experimental data than the JAERT system model, especially in
the mass flow in broken loop cold leg. Result is sensitive to the
selection of contraction coefficient and transition quality between

HF and HEM models used to calculate the break flow rate. Alse
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by 100 K in case 6. Temperature drop is calculated for slabs 3 and &

and trends of temperature decrease is seen for slabs 5 and 6 in case 6.
Therefore, the gap conductance model may be one of the most sensi-

tive parameter for cladding temperature calculation during early blowdown

phase under given coolant condition. The MacDonald-Broughten model is

recommended from the sensitivity calculation.
(f) Comparison with different coolant condition

Fig.4.18 shows junction flow rate at inlet of hot pin model with
the boundary condition from the time dependent nozzles model calculation
(case 6 - MacDonald=-Broughton Gap Conductance model) and of hot pin model
with the boundary condition from JAERI LOFT L2 system model (case 7 -
same gap conductance model as in case 6).

Case 7 gives more flow in both directions positive and negative
than case 6. And average quality is lower in case 7 than in case 6 as
shown in Fig.4.19,

Calculated cladding temperature of both cases are presented in
Fig.4.17 for slab 5. The figure shows clearly good agreement of calcu-
lation in case 7 with experimental data. The peak cladding temperature
difference between calculation of case 7 and the experiment data is less
than 40 K for slab 5. DNB occurs almost at the same time in both cases,
though there is short time dryout in early blowdown in case 7. Further-
more, time difference of quench is only 0.5 seconds between the two. It
should be noted that calculated quench time becomes earlier than experi-

mental result with lower initial rod power.

5. Conclusions

Followings are concluded from this sensitivity study with RELAP4/

MOD6 on LOFT L2-2 test.

(1) The INEL system model showed better agreement in mass flow rate
with experimental data than the JAERI system model, especially in
the mass flow in broken loop cold leg. Result is sensitive to the
selection of contraction coefficient and transition quality between

HF and HEM models used to calculate the break flow rate. Also
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sensitive to the result is the nodalization of broken loop cold
leg. With regard to mass flow in hot leg of intact loop, results

from both models did not show good agreement with data.

(2) The core mass flow rate plays an Important rocle in calculating the
clad temperature. Noding of the dowmcomer is found to be insensi-
tive to the core flow calculation. However, it is found that flow
resistances in the downcomer and ih the core are sensitive to the
core flow calculation as well as the ratio of mass flow rates in
intact loop cold leg and in broken loop cold leg, and correct esti-
mation of the flow resistance i1s important to predict the core flow

rate accurately,

(3) The modified Tong-Young for transition boiling, Condie-Bengston
model with multiplier 1.0 for high flow film boiling and MacDonald-
Broughton gap conductance model are recommended for the prediction

of the LOFT L2 series tests with RELAP4/MOD6 heat transfer model.
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Table 2.1 Power Acsension Test Series L2

Test Core Power Core Major Test Conditions
Flow
12-2 24,8 MW 186.4 kg/s D.E.C,L.* Cold Leg ECC Injection
L2-3 36.7 181.6 "
L2-4 49.6 241.9 ",
L2-5 36,7 181.6 ", " , Pump Coast-Down
L2-6 36.7 181,6 P, ", Pressurized Fuel

D.E.C.L, : Double Ended Cold Leg Break

Table 2.2 Initial Conditions for Test L2-2

Variable

Measured Value

Reactor Power (MW}
Maximum Linear Heat Generation Rate {kW/m)
Primary Coolant Mass Flow Rate (kg/s)
" Pressure (MPa)
" Cold Leg Temperature (K)
" Hot Leg Temperature (K)
Broken Loop Hot Leqg Temperature (K)
" Cold Leg Temperature (K)
Pressurizer Pressure {MPa)
" Temperature (K)
. Level (cm)
Steam Generator Secondary Pressure (MPa)
" Temperature (K)
" Level (cm)
. Mass Flow Rate (kg/s)
ECC Accumulator A Pressure (MPa)
" Temperature (K)
. Water Volume Injected (m3)
Suppression Tank Pressure (MPa)
" Temperature (K)
" Liquid Level (cm)
Containment Vessel Pressure (MPa)

24,88
26.37
194.2
15.64
557.7
580.4
561.2
542.9
15.62
619
108,9
6,35
553
314
12,67
4.1
300.8
1.68
0,123
352.0
135,07
0.087
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30-32 " 6.398

33,57-60] across Core 8,042 113,34-38 | across Core | 4,225




JAERI-M 9389

M1 FRPKD20Z M1 R JM44 &2 R MJ]

g
1
S8
B
g i
€
)
1=
[n'd
gi
-
. DATA
£ \‘L,-
N\, suers MMM
NED
?—5 i] 5 10 . 15 * 20 25 x kY 40 85

Time after Rupture (s )

Fig. 4.1 Mass Flow Rate in Intact Loop Cold Leg (L2-2 Test
Data and Calculation Results- INEL & JAERI Models-)

M1 FRPKDIOZ 1 R MJ21 A2 R MJID

B DATA
INEL - l

1080

JAERI

Mass Flow Rate

g—ﬁ 0 5 10 15 20 % E » 40 L)
Time after Rupture {s)

Fig. 4.2 Mass Flow Rate in Intact Loop Hot Leg {L2-Z Test
Data and Calculation Results -INEL & JAERI Models -)



WG/S
o

5]

1

Mass Flow Rate
200

JAERI-M 9399

(N FRBKDIIE O1 R MJIT AZ R MIZ4

\\& INEL

Tt )

JAERI
4 A

g—ﬁ 0 5 i0 15 20 25 0 k3 40 45
: Time after Rupture (s )
Fig. 4.3 Mass Flow Rate in Broken Loop Cold Leg { L2-2 Test
Data and Calculation Results -INEL & JAERI Models-)
1 FRBKDZIG6 O1 R JWJ44 A2 R JHJIB
g
8
38
x
R JAERI
8
8 INEL
& £
<9
m V‘\MV“JQMA
Li.
0w _ ¢ DATA -
5
=
‘ 0 5 lo. 13 20 % 0 kL] 49 45
Time after Rupture (s )
Fig. 4.4 Mass Flow Rate in Broken Loop Hot Leg ( L2-2 Test

pata and Calculation Results -INEL & JAERI Models -}



(K>

Temperature

JAERI-M 9399

HF HEM
L. = INEL Calc.
HF HEM
lo-- . JAERI Calc,
{Critical Flow Model }
\\ Exp, Data
\ -~ —— INEL Calc,
\ ~— -—— JAERI Calc,
560 — 1\ -~ 8000
\ super heat
550 — 7000
\ N\
~
ALY
540 — AN — 6000
i | | [ |
0 2 4 6 8 10
Time after Rupture (s)
Fig. 4.5 Comparison of Pressure and Temperature calculation

Results in Volume adjacent to the Break Plane in
Broken Loop Cold Leg

{Kpa )

Pressure



{ kg/s )

Mass Flow Rate

JAERI-M 9399

| | {
200 |~ ———  INEL System Mode] —
- JAERI System Model
100 -]
.4 ‘ w -
N Yy
0 =
-100 —
-200 —
1 1
{0 5 10 5 20
Time after Rupture (s )
Fig. 4.6 Core Inlet Flow (from Lower Plenum) Calculation
Results of INEL & JAERI System Model
900
< | | ]
~ . INEL{55 Vol. 64 JUN)
o~y Slab2 | |
700 - N | |
£ 7Y \ |
2 \ \ '
& -~
a DATA (2H15)
R
v 500 '
= JAERI(42Vol. 48 JUN)
5 Siab 5 '
o = . -
300 1 i i H i . | i ]
0] 10 - 20 30 40
Time after Rupture (s)
Fig. 4.7 Cladding Surface Temperature (L2-2 Test Data of Ave.

Power Rod -2H15, 4H15- and Calculation Results of
INEL and JAERI System Model )



500
G b

( kg/s )

W0
T

Mass Flow Rate
b1

~-i0o
T

Fig.

( kg/s )
e . 200 nq 00

Mass Flow Rate

b

-180
T

-2

Fig.

8
8
- BASE
g \ﬂ%f“ e, i
BE [ SINGLE
: X~ oy
- \\\iz:IT
o8 ‘ .
: 0]
. T L B & "
8
?h 2 4 [ & 10 12 14 16 9 20
Time after Rupture ( s ) : ' '
4.8 Effect of Downcomer Noding to the Mass Flow Rate in
Intact Loop Cold Leg
LOFT L2-2 DOWN COMER { BASE. SINGLE, SPLIT-INLET-RNNULUS )
n R MWN 02 R MJI A3 R JWJIL
[
" | BASE
3 LJ\;____L . SINGLE
s SPLIT
i o = £
8
b 2 + [ 8 10 12 ] 16 I8 20
Time after Rupture (s )
4.9 Effect of Downcomer Noding to the Mass Flow Rate in

JAERI-M 9399

LOFT L2-2 DOWN COMER ( BASE, SINGLE, SPLET-INLET-ANNULUS )

O R JHJIG 2 R M0 A3 R M0

Intact Loop Hot Leg



LOFT L2-2 DOWN COMER ¢ BASE. SINGLE. SPLIT-INLET-ANNULUS ]

JAERI-M 9398

R JWJZ4 (2 R WJ24 A R MJ24

Broken Loop Hot Leg

o I
m T
s B[
T
wn
e
(2]
V4
\-—dﬁ— fg A%
a4 o lLL,'n
+~ 7| 0T
[1=] ©o
5] ¢ L\
=z 5
o8 28 SINGLE
— , :
» \\\k\qﬁﬁiiz SPLIT
osr 8
= TR
3 BASE | My
L g - :
- -
\"?—-\——o-@—ww
o o z 4 5 ] 10 52 T 15 18 7
Time after Rupture (s )
Fig. 4.10 Effect of Downcomer Noding to the Mass Flow Rate 1in
Broken Loop Cold Leg
[OFT 1 2-2 DOWN COMER ( BASE. SINGLE., SPLIT-INLET-ANNULUS )
N 1 R JWJIB 2 R JHJIB A3 R JHJI8
L0 .1
o B ]
e
on
.Y
 BASE
L ~ SINGLE -
27 ¢ 0/
I I Y S e .
l-L: g @e v hn'\‘“J ‘D‘r——-._,___n-/"'s _""\W
vy
W
A
Z o o
? . %h 2 i .1 oa 10 12 4 16 18 20
Time after Rupture (s )
Fig. 4.11 Effect of Downcomer Noding to the Mass Flow Rate in



( kg/s )
158

Mass Flow Rate

el

250

-100

Fig.

JAERI-M 9398
LOFT L2-2 DOWN COMER { BRSE, SINGLE. SPLEIT-INLET-ANNULUS )

B R JHJI3 @2 R MJIT a3 R MII

0
8
8
2 |
Ha SINGLE
SN
= m - SPLIT
=X
-t B h\vf‘g
frag-} y ]\'\\/,}Q
BASE ' :
/ ‘vﬂgﬁ I A e e = =P NS
. B - : .
T 2 L] [ -8 i 1z 1 15 1 2u
Time after Rupture ( s }
4,12 Effect of Downcomer Noding to the Mass Flow Rate at
the Core Inlet { from Lower Plenum )
20—
\
\
N
NN ,
2 ~ 4
'ég h ) INEL //
15 1 Vs
..g \ ! - /
[, ~ y yd -
- \ \ / /
o y /
S . . ; ./ JAER1
N ‘. o/
[<) 10 \ T /.r / .
g BN
g 08 ~.7
| ! | |
0 2 4 6 8 10
Time after Rupture (s)
Fig. 4 13 Comparison of the Ratio of Mass Flow Rate

at the Intact Loop Cold Leg to Mass Flow
Rate at the Broken Loop Cold Leg on INEL
and JAERI Calculations ‘



( K)

Cladding Surface‘Temperature

JAERI-M 9399

NODE = 5
( M.T.Y.: moditied Tong-Young Corr. )
1 100- M.C.B.: modified Condie-Bengston Corr, i
( C.B. ! Condis - Bengston
Grw : Groanawsld Case3(M.T,Y.,‘er)
[ </"’_--—-- T
T~ Case2 (MCB., C.B)
900t , ;,——-*-“‘~..___________::——-______________‘_:
A4 BASE(M.TY.,C.B.} =T

700

500 ! i 1 1
) 2 4 6 8 10

Time after rupture (s}

. 4.14  Heat Transfer Correlations Sensitivity to the Cladding
Surface Temperature { Transition & Film Boiling Regime )}

LZ2-2 C.H.T.SENSITIVITY (HOT PIN}IQC DRTALCASE I, 2. 3)

Tl R KR5S  (OZ R KRSS A3 R KRSS

o g
O [ :
§.~_I' . ,Case 1 .
s W Case 2
4 54 - -
(%2 bl b b q
=
S |
B !
KT Case 3
— | e
~ f
L[4l

0 1 1 3 4 -3 & 7 L} 5 1]

Time after Rupture (s )
Fig. 4.15 Heat Transfer Mode in Case 1, 2 and 3



JAERI-M 9389

NODE =5

@

o)

]
T

600

)
bl
=
42
[gs]
L.
T
[N
E
T
F--
3
m 00
[
|
=
)
oh
o
—
©
<
o
=
w

X122 T
22

7 =z~

Y4 - ~

1 1 | i 1 1

6]
o
Q

0 2 4 6 8 {0
Time after rupture (s)
Fig. 4.16 CHF Multiplier and Condie-Bengston Multiplier Sensitivity
to the Cladding Surface Temperature
— (2-2 DATA —O— GAP CON.- ROSS & STOUTE

—+— UAERI  CAL

—&— GAP CON,~ McD.BROUGHTON

900

(K)

800

/700

Cladding Surface Temperature

600

I ! | i

-} | |

Fig. 4.17

7 Ty 6 3
TIME AFTER RUPTURE ¢ SEC )

Gap Conductance and Boundary Coolant Condition
Sensitivity to Cladding Surface Temperature



( ka/s )

Mass Flow Rate

Average Quality

JAERI-M 9389
Bl R JHJL ©O2 R UK

K T.D.N.M.
* {\ VAN o i e

nX<Juﬁ JAERI

3 2 k| 4 5 ] . T ;] g9 [§1]
Time after Rupture {s5)

Fig. 4.18 Core Inlet Flow Calculation Results of Time

Dependent Nozzles Model and JAERI System Model

3 R AXV6  (OZ R AXVE

o
] 1
~ » .
) :::f}\ T.D.N.M.
/7K:iz: | \_ N ]
AN TR '
"
ﬁ¢%j\\/;k JAERI '
ca'ﬂ 1 H 3 ] [ 6 ? 8 9 %]
Time after Rupture { 5}

Fig. 4.19 Calculation Results of Average Quality in the Middle
of Core (Time Dependent Nozzles Model and JAERI
System Model)



Appendix 1

JAERT-M 9399

Input List of JAERI System Model

LISTING OF JwPUT DATA FOR CASE 1

1 =LOFT (7% *LFT00010
2 % »LFT00020
3 % PROBLEM DIMENSTON *LFT00030
4 - *LFTOO040
3 610001 -2 9 3 T 42 2 O 48 2 2 1 & 17 12 5 & O € 1 *LF 100040
] 010002  Za,88 1,0 #LFT00070 -
T gLpoo 0 g9 11 ¢ 1 #LF 100080
4 PELLLES 50 100, G 0.1 LFTODOES
4 020000 LM O WM 12 WM 13 SR 6 Jw 1 Jw 36 J¥ 1B J¥ 31 AP 1a #LFT00090
10 » L FTD0100
11 - TIME STEP DATA #LFTO0L10
12 » sLFTOCL20
13 - MIN MAJ DUMF CHK DELT™™ DTHIN TLAST ENDCRY #LFTO0130
14 030010 01 o 0,03 0,0003 0,2 Ligee  w
15 030020 s 6 1 0 0.03 0,001 Q.5 .
16 030030 ig 5 3 o 0,01 0,001 2.0 .
17 030040 1o 20 2 0 ©.01 0.001 2,0+ .
18 030030 20 20 1 0 Q.01 6,001 1,042 .
19 * sLFTOOZ10
20 . TRIP DATA (L2=2) #LFTO0220
21 . | FT00230
22 » |DTRP D516 Ix1  IX2  SEYPT DELAY sLFT00Z40
23 040010 L 1 [ 100,0 0.060 + END TRIP *LFT00260
24 040020 H 1 0 4 0,0 0.00 = BREAK DPENING TRIP  #LFTO00Z70
25 040030 3 =5 22 0 1.085 2,80 + Hpls TRIP - #LFT00280
2b 040040 . -4 F o 30,3 0,00 » LPIS TRIP *LFTO0290
27 040050 ) - 29 0 608,88 0,00 # ACC CHECK vALUE DPEN #LFTO00300
78 0400860 & 1 o o 100,0 0,060 s PUMP TRIP *LFTO0330
29 040070 7 i 22 0 ?134,3 0,087 # SCRAM TRIPCFOR L2}  wLFT00320
30 . *LFT00330
3l - VOLUME DATA «LFT00340
32 . *LFTO0350
33 - "y w2 w3 e L] b w? # FT00360
34 - 1BUR [READ PRESSURE TEMP QUAL  vDLUME ¥OL=HE IGHT sLFr0C370
35 050011 0 [l 2269,%8  58%,0 -1, 4,52 0,932 #LF100380
36 050021 0 0 2267.99  885.,0 -1, Z.42 04932 #LFT003%0
3t 050031 0 [ 2267.41  58%,0 =1, 5095 1,261 SLFTO0S00
38 050041 2 0 2262.76  574.8 =1, 13.7 8.T3521 *#LFT0D410
3% 030051 [ [ 2261,7Z  554.,4 -1, 13.7 8,75521 # LFT00420
80 050061 0 Q 2261.8%  Ba4a.2 -1. £,17 3,533 * F100430
el 050071 0 o 2269.60  584.2 -1, 6437 4,987 SLFT00a40
Y] 050081 0 [s] 2268.5¢  384,2 -1, 6,32 4,987 «LFTOO450
43 050091 0 o 23T3,70 5842 -1, 4,02 0,932 *LFTO0R6D
(13 050)01 0 ° 2273,46  508,2 ~1. 5,2% 0932 w1 FT00470
45 030111 Fd 0 22T4,61  B44,2 -1, 1B.2% 12,6786 »LF 700480
46 950121 [ o 22T6,42  584,2 -1, 22,71 2.703 *LFT00490
47 0%0131 © 0 2275.42  384,2 =Le 3,904 1,406 *LFTDO30G
48 g5014l 0 0 227,44 383,0 -1, 1%,29 4,285 *LFTOO41O
34 030151 [ ° 2269,44  530,4 =iy 5793 0.932 *FT00520
50 030161 0 9 2E6T,96 33,9 -1, G, 448 2,923 *LFT005330
51 03171 [ 0 2266,4% 337,84 =1, 10,871 9,478 *LF 100540
52 030181 ¢ ] 2269,4%  310,8 =1, 10,871 9,476 *LFT00550
53 050191 o o 22Tz 5% 22443 =1, 1.087 6,80 #LFTOD560
5% 050201 ] 0 2269,44 517,38 -1, 0,556 4,318 *LFT00370
EH 050211 o 0 2265,34  339,3 =1y 4,943 0,932 *LFT00580
56 050221 2 © 2263,4% -1,0 0,0 34,0 6,925 #LFT00590
87 050231 4 o 2266.8% ° 4D&,0 =1, 0,235 1.3%8 *LF 100600
88 050241 0 ¢ 226B,5% 3504 -1, 5,551 2,828 *LFT0Q6!D
8% 030251 [ 4 276T.64  539,3 =1, 4,038 1.993 *LF100820
60 050261 © ] 17,84 174,2 0.0  3700.9 16,094 *LFT00830
61 050271 [ 0 268,34 5094 =i, 0, 1o 0.3386 *LF 700840
62 030281 0 ] 2266,3%  £27,8 -1, 0,268 2,519 *LFTOQ450
63 030291 o [ 2272.46  400.0 =1, 1,2 Del458 *LFTD0860
a8 Q50301 Q o 596, 1 B2.0 =1, 11.b 2,528 “LFT00670
63 050311 2 4 596,1 82,0 0,0 130.,0 958 *LFTOO&8Q
66 050321 0 [ 2274,90 548,84 =i, 2,419 1.378 #LFT00890
&7 050331 0 [ 2274,38  581.3 =1, 2,017 1375 *LFTQ0T00
&8 050381 a [\ 2273,86 573,09 =1 2,819 1,375 +LFT00T10
&9 050351 9 0 2273,34% 583,03 =1, Z,819 1.37% «LFT00720
70 ab03sl 9 [ 2272,25  58%.0 -1, 10,961 5,471 #LFTOOT30
71 050371 a o 2273.51  583.0 =1, 1,77281 12,6788 *LFTQ0T30
12 050381 2z 0 2265.86  535.0 -1, 11,843 2,518 +LFT00750
73 050331 z 9 262,96 344.2 -l. 11,885 2,318 * FT00T60
7% 050401 ] ] 2214,80  5a4,2 -l 1.034 9,708 sLFTCOTTE
74 05041k 1 a 931,17 =1.0 0.0 2350 27,45 sLFTQOTS
18 950821 2 0 227381 Ba4.2 1. £,00 281 *LFT00790
77 * *LFTCOROQ
i - we w3 w10 wll w1z wi3 #LFTO0R10
7% - MIkeEVEL JTPMV  FLOw-AREA  E@~D1&M  ELEVATION [AMBLD +LFTOCE20
89 050012 0,932 o G.6427 0,932 -0.466 ] #LFTO0830
a1 Q30022 0,937 [ .6827 0,932 =0, %6 o aLFTOCRA0
82 050032 1,261 [ 0,6827 0,932 -0, 466 ] +LFT00850
a3 050042 8,73321 0 1.6262 90,0335 2,81219 g #LFTOCE6D
LL 050052 8,75%21 o 1,6262 0.0335 2.01219 Q +L.FTOCRTO
L1 05006¢ 5.553 0 t.6827 0,932 4,633 o + FTOCRE0
as Q5got2 4,987 o 0.,6827 0,932 =a, 633 ] «_LFTOCE90
87 050082 6,987 0 Q,6327 0,932 -4,633 0 +LFTC0%00
a8 030092 0,932 0 C,6827 0,937 0,486 0 *LFTO0910
2% 050102 04932 0 c.6827 0,932 0,466 [ *LFTDO920
90 50112  12.6786 9 1.32736 0142 *13,7636 o *LFT00930
91 030122 2,703 0 8,402 3271 =16, 365 o #LFTOOFA0
92 050132 11406 9 1e648 1.449 =13.662 g *LFT00950
93 050147 0,788 o 2,483 1,178 »1,28% 0 SLFTCO960
94 050152 0,932 Q 0,627 0.932 =0,468 [ ALFTOO970
95 050162 7.523 a 0,09 0,339 -0.169 o ALFTOCYBO
9 030172 7,476 ] 1,337 1,203 24350 [ ALFTOCY90
97 050182 3,876 [ 1.137 1,203 20354 [ #LFYOL0Q0
94 050192 6,80 9 30 4,593 =3, 445 [ #LFT01010
99 050202 8,318 0 o,0% 0,339 -4.318 ] *LF101020
100 050212 0,932 0 0.6827 0.932 -0 468 o #LFTD1030
101 030222 3,573 o 6.08a 2.78 3,713 0 #LFTO1080
162 050232 1,396 0 C.015%6 0,181 0. 466 ? #LFT01050
103 050242 2,828 1 0.813 0,729 =04 564 ] +LFTOL060
104 0s023¢ 1,993 0 Crall 0,729 Catbb S * FT01070
10% 050762 #,90 o 230,0 171 ~13,55 ] #LFT01080
106 asQar2 0,3306 0 0.09 0,339 G169 ] L FT01090
107 050282 2,519 o 0,0135 0,18 1,722 o +LFTOL100
108 050292 0, 1458 4 0,06681 0,292 QL 4bs o *LFT01110
109 Qip302 2,328 o 0.06681 0,292 0.6118 ] #LFT01120
10 950312 6.5386 [ 13,57 4,157 0.6118 ] #FTO1130
11l osp322 1,375 4 1.7593 0. 0ads4  =12.256 o} + FTO1140
112 050332 1,375 [ 1.7593 G,0444  =10,881 ] *LFTO1150
113 050342 1,375 0 1,7593 C.Duad  =9,508 0 #LFTOL160
114 650382 1,273 o 1,7593 0,0a64  =8,131 g #LFT01170
113 030362 3,471 o 2,5698 Cr1B =-6,T56 Q «LFTO1180
116 950372 12,6786 0 1.218 0.032 =-13,963% Q *LFT1190
1t Q50382. 2.518 0 7.9417 Ledé 0.3121% 0 #LFT01200
118 050392 2,518 Q T.9412 1,86 c,31219 o #LFT01210
119 050402 0,708 [ 0.3%4 0.708 =0,354 ] L FT01220
120 050412 12,0359 0 17,1 %666 2,81219 o ALFTO1Z30
121 030422 2,41 o 36646 0333 -1.28% o #LFTC1240
122 » sLFTO1230
123 060006 1,401 31 » LFT01255
12% * BUBBLE DATA *LFT01250
175 * #LFTO1270
126 060011 0,25 5,00 . LETO1280
127 060021 0.8 2o sLFTOL290
128 - . #LFT0130¢
12¢ * JUNCTION  DaTa *LFT01310
130 » FOGNF  FUUNR L FTO0132
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* 1W1 twz IPMP IvLV WP AJUn  ZdUN INA  FJuNF FJUN
980c1l 1 2 o 0 428,21 D0,4827 0,0 6,0 0,0 0,0
g8go21 2 . 3 0 o 428,21 0.8827 0,0 9,0 0.0 0,0
080031 3 3% ] 0 428,21 10,5564 0,793 0,0 0.0 Q.0
0BOpal & & o 0 428,21 1,626 10,03 0,0 0.0 0,0
080051 39 6 g 0 428,21 0,3568 0,897 0.0 1] ¢.0
080061 6 T -1 0 215,71 0,6827 =#,167 0,0 040 0,0
080071 & & =2 0 212,50 0,%8z7 =4,167 0,0 0,0 0.0
030081 a0 ¥ o 0 215,71 C.3¥%1 0,0 a,0 0.0 0,0
080091 &8 3 2 0 212,50 0,394l 0.0 0,0 0,0 0.0
080101 % 10 a 0 428,21 ©.&B27 0,0 0,0 0,0 2,0
080111 10 a2 [l 0 428,721 0,6827 0,0 0,0 0.0 €.0
080121 11 12 a 0 428,21 1,32 =13,9636 0,0 0,0 040
080131 12 13 0 0 406,80 1,056 =13,662 0,0 0,0 0,0
080141 36 14 o 0 406,80 0,9896 +1,285 0,0 0.0 0,0
080151 1% Q 0 428,21 0,6827 0,0 0,0 0,0 0.0
08p161 14 15 [ [ G,0  0,6827 9,0 0,2 0.3 2,0
080171 1% 24 g ] 2,0 0,391 0,0 0,0 9.5 G5
08C181 15 16 Q o 9.0 0,09 9.0 0,0 @.0 .0
080191 18 17 9 )] 9.0 06,09 2,358 0,0 1.52 1.09
080201 17 18 0 0 9,0 0,206 11,228 .0 T.02 7,02
Q80211 1B 19 g ] 0,0 0,09 2,354 0.0 1,09 i.,s2
080z21 1% 20 a <] 0.0 c,0% =3,979 0.9 B, 464 8,46
g8gz31 20 26 ] 1 g,0 0,09 0,0 0,0 0,0 2.0
080241 &2 21 o 2] 0,6 G, 8827 0,0 0,0 0.0 ¢.0
Q8pz51 21 25 [+] a 0,0 ¢,2941 0,468 0,0 0,5 0,5
0Bp2sl 21 27 G ] 0,0 Q,0% 0.0 0,0 0.0 0.0
a8pT1 22 28 ] ] 6,0 0,0%06 &,15% 0,0 0.0 0.0
DBD281 23 2 o ] 0,0 0,056 0,466 0.0 0,95 0,48
08pz91 27 26 ° 1 o,0 @,0% 2,0 0.0 0.0 0.0
080301 28 23 o o 0,0 0,0l% 1,792 0,0 9.0 9,0
o8p3all 29 a1¢ o ] 9,0 00,0683 0,466 0,0 0.0 0,0
080371 30 29 v z 0,0 0,0845 90,6118 0.0 ] 0,0
080331 31 3¢ d ° 0.0 0,0668 23,1398 0,0 0.9 0.0
DAQ3R1 13} 33 0 0 406,80 1,487 -12,256 0.0 0,0 c,0
08p3sl 32 33 o 0 405,80 1,687 ~10,B41 0,0 0.0 c.0
080361 32 34 o ¢ e05.80 1,687 ~%,506 0,0 0.0 6.0
080371 34 35 o C 406,80 1,687 =-3,131 €,0 0.0 6,0
080381 35 3¢ ¢ O 406,B0 1,682 =&,756 0,9 2.0 Q.0
080391 12 37 [ © 21,81 0,121 =13,9636 0,0 0,0 0,0
080401 37 14 Q Q21,41 0,11 -l,28%5 0,€ 0.0 0.0
08081y 38 4 0 0 628,21 1,628 2,6121% 0,0 .0 0.0
080a21 5 3% 0 ¢ 428,21 1,626 2,81219% 0,¢ 8,0 0,0
CBD4IL 7 40 1 0 215,71 0,394l 6,0 0.0 0.0 0,0
C80asl 42 11 0 0 28,21 1,%% =1.285% 0,0 0.0 0.0
Q80s51 ¢ 29 1 0 0,0 1.0 0,538% 3,0 c.0 0,0
080861 O 29 2 0 0,0 1.0 0.5289 0,0 0,0 0.0
030571 0 &l 3 Q21,94 1.0 12.729 0.0 040 0.0
LETS PR R ¥ 4 0 =27.34% 1.0 16,067 0.0 €0 0,0
.

- VERL JCHD CAL MVMX DIay CONC 1€HD IHER 5SRCOS FLODD TADJ
osople 4 H 3 o 0,0 1.0 © [ 4 o a
ceopzz 1 ) 3 ] 0,0 1.0 0 ] 1] ¢ 0
otog32 1 5 3 0 0,0 1.0 0 ] 0 ¢ o
ceogsz 1 5 3 0 C.0 1.0 O 3 0 o o
oBgos2 1 3 3 ] 0,0 1,0 O o o 0 o
chops2 1 5 3 3 0,0 1.0 D o ] 0 o
oggotz 1 5 3 I 0,0 1,0 © 0 0 o a
céopaz 1 5 k] [ 0,0 1,0 0 o 0 0 o
08QO92 1 3 3 a 0,0 1,0 0 a o a o
Cegio2 1 5 2 0 .0 1.0 0 0 0 Q ]
vdollz 1 5 3 o 0,0 1,0 Q 0 [ o o
cép122 O 3 3 [ 6,0 1.0 0 o 1. 0 o
ok0132z O 5 3 [ 0,0 1,0 0 9 -1. 0 ]
tBolaz O 3 E] 0 ¢,0 1,0 O ] -1, Q ]
cip1s2 ) 5 2 0 c,0 1.0 0 0 0 0 0
080152 1 5 E] [ 0,0 1.0 0 ] 0 0 o
odp1tz  © 5 2 i 0,0 1.0 0 ] 0 [ o
céglez i 5 3 0 0,0 1.0 90 ] 0 Q ]
080192 © 5 F ] 6,0 1,0 © o -1, 0 ]
cap202 1 5 2 ] 0,0 1.0 0 ¢ [ (7 o
080212 D 5 F o 0,0 1,0 © ] 1, 0 o
080222 1 5 2 o £.0 1,0 O o ] ¢ [
08032 1 L 3 o c,0 0,8 ¢ 2 0 o @
080242 1 5 3 0 0,0 1,0 € 0 9 [ o
03ggsz O 5 2 o 0,0 1,0 0 0 1. 0 0
080267 1 5 3 0 2.0 1.0 0 [+3 o D ]
080272 0O H 3 [ 0,0 1.0 © o o [ ]
080282 O 5 2 0 0.0 D8 O 4 0 o 0
980z 1 5 3 o ¢,0 0,8 © 0 o [ o
gegzoz 1 5 2 9 0.0 1.0 © 0 ° o ]
08031z O s 3 a 9,0 1.¢ © 0 o ] 0
08p3Z2 O 5 3 a 0,0 1.8 © [ o 0 0
080332 0 5 3 ] 0.0 1.3 © 0 o a 0
QED3az O 5 3 g 9,0 1.¢ 0 2 e 0 [
080332 0O 3 3 o 0,0 1.0 ¢ 3 2 o [
0803862 0O H 3 ] g,0 1,0 0 3 o o g
080372 O 5 3 ] 8.0 1,0 0 3 9 o Q
08p3g2 O ] 3 a a,p 1.0 0 1 Q o 0
980387 O 5 3 o 0,0 1,0 @ 0 -1, o ]
08040z O s 3 ] 9,0 1.0 0 o -1 o o
Q80412 € H 3 0 0,0 1.0 0 2 o Il o
080422 © & 3 ] 9,0 1.0 @ 1 o o 0
080432 1 3 3 o 0,0 1.0 0 [ o ] ]
0Boasz D s 3 a o,0 1,0 0 0 1 o o
oBosdz U 8 2 ] 0,0 1,0 @ o o o 0
0BOkE2 9 [} 3 ] 0,6 1.0 0 0 o ] o
Q8pa72 O 5 ] 0 0,333 1,0 0 0 ] I a
0Bgagz D 3 0 =z 0,8299 1.0 0 0 o o 0

*

. PUMP DESCRIFTION DATA

*

09011 1 3 1 1 0 3330, -0,3597 3000, 3%4.8 369, 34, 38,3
090012 152,954 © 0,003 18,4535

M

090021 1 3 1 1 0 2530, 0,36le 5000, 377.0 3694 344 38.3
090022 152,99 O 0,003 14,455

.

» PUMP HEAD MULTIPLIER

»

091001 =13 0,0 0,0 0,02 0.02 0.06 0.05 g,1 0,1
991002 0,2 0,45 0,26 0.8 [ 0,96 Q& 0,98
Q91003 0,6 0,97 0.8 0.9 0% .8 0,98 0.5
091008 1,0 0

L

. PUMP TORQUE MULTI PLIER

"

092001 =T 0.0 90,0 .25 0,07 0,165 0.12% 0,24 0,56 0.8 0.56
092002 0,96 0,45 1,0 0,0

.

" FUMP CURVE INPUT INDICATOR

s

100000 16 o [} 16

M

L] PUMP KEAD DATA

»

101011 L 1 & 0.0 1,4036 0,1%061 1,3636 0.38963 11,3186
101912 0.593%6 1.2328 0.7902 1.13% 1.0 1,0078
101021 1 2 8 0.0 =0,6T 0,2 -0,5 0,4 -0,25
101022 0.57558 g/o D,78432 0,2583  0,771348 0.3778
101023 0.86313 C,6326 1,0 1,0078

101031 1 3 A =1.0 2.67T7% =D AD5ST4 2. 04T4& =0.6069 1.831

R

1

1

R

#LFT01330
*LFTD13a40
#LF701350
+LFT01380
#LFTOLITO
#*LFT01380
*LF101390
® FTOLAOD
#LFTOLI410
# . FTO1420
#LFrD1430
®FTO1440
#LFT01850
#LFTOLR60
*LFT01470
#| FT01480
#LFT01490
*LFTO1500
sLFT01510
*LFT01520
sLFT01530
#LFr01540
#LFTO1550
*LFTQ1560
#LFTO1570
+LFT1Q1580
«_FTOi5%0
#+LFT01600
#FTO1610
#LFT0L620
*LFTOL630
* FT01640
*LFTO1650
#LF101e60
#LFTO16TO
#LFT01650
#LFTO1690
#LFT01700
#LFT01710
#LFTOLT20
#LFT01730
#LFT0L740
#LFTO1T50
+LFTOLT60
aLFYOLTTO
#LFTOLTRO
ALFTO17%0
SLFTDL1800
«LFTOL820
#LFT01030
#LFTOLA40
ALFTOLES0
#LFT01860
#LFT01870
=LFTQ1880
sLFTO18%0
#LFTQ1900
#LFT01910
SLFTO1920
*LFTOL930
#LFTO1940
#LFT01930
#LFTO1960
% F701970
#LFYOL980
=LFT019%0
® FT02000
#LF102010
= FT02020
#LFT02030
*LFT02040
#LFT02050
“LFT02080
#LFT02070
wLFTO2080
*LFT02090
+LFT0?100
+FT021310
+ FT02120
*_FT02130
# FT02140
#LF702150
*FT02180
#LFTD2170
#LFT02180
+LF102190
*LFT02200
L FT02210
#LFT027220
ALFT02230
#LFT02240
#LFT02250
#LFT02280
LFT02270
#LFT02280
#LFTO2290
+LFT02300
#LFTO2310
#LF102320
#LFT02330
#LFTO2340
ALFT02350
#LFT02360
#LF102370
#LFT02280
*LFT02290
+ _FT02400
#LFT02410
#LFTD2820
#LF102430

LFT024sD

LFTD2450

LFT02460

LFTD2465
# FT024T0
+_FT02880
S FTO2490
« LFTD2500
+LF702510
=LFT02520
# FT02530
L FTO25&0
#_FT02550
= FT02560
+LFT025T0
#LFT02580
4 FT025390
#LFT02600
#LFTO2610
+LFT02620
«LFT02630
¥ FTO2640
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101032 =3, 40683 1.624 =0.,200171 1.47G5 0.0 1,403
101041 1 & B =1.0 2,4722 -0,B2297 11,9968 =0,63337 11,5897
101042 =0,43534 1.327% =0,77109 1.1949 =-0,37716 1.0605
101043 ~0.U9073  1.0156 0.0 0,93421%

1010%1 1 5 T O0.C .23 Tz 0.28 O,k 0. 34
161032 0.4118 C.2768 0,5%9763 0,a584 Q.T6346T 0,6992
101052 1.C 0.948%

14d196) 1- & 1D 0.0 0,933279 0,29109% 0.922% 0.18650% 0,8963
101062 0.27L762 0,875 D,4558T2 0.8433 0,5T44(06 0,833
1010e3 GeT40576 0,8406 0, TEe6E19 0,Bab% 0,871471 0,8838
101064 .0 G, %465

101071 1 v B =1.0 ~3.0 =-0.8 =G,63 =0.6 =0.3
101072 4 -0.05 =0.2 G.l3 2,0 0.25
101081 1 B & =1.3 ~1.0 =0.8 -0.97 =0.6 =0.93
101082 =G -.88 0.2 =0,8 .l =067
101091 2 1 & C.0 J.6032 0.1930 0,632% 0,393 J.T36F
101092 6.59%52 D.83BL Q.79782 0.922%9 1.9 Q.9672
101101 2 7 7 0.0 -C,&7 G4 -0.25 0.3 c.15
iar102 G, 737255 0,526586 0, 768063 0,606594 D, 84723 {,743b6
i01103 1+C G.9672

101111 2 3 6 LD 1,9843 =(:, 80096 1,39% =0,00638 1,097%
191112 -G.4pREs  D.B22 =0,19928 0,6648 o, U,B032
101121 2 4 8 -1.% 1,9843 -0.82234 11,8308 <0,63371 11,6828
1aL1zz =0.45833 1,557 ~0,267023 1.4362 «0,176107 1.38%%
ioji23 -0.58931 1,248 Q.0 1.23361

101131 2 5 4 0.8 =0.,45 a.4 ~0,2% 0.3 0.0
101132 1.0 0,2369

101161 2 & 10 0.0 1,23361 O,050843 11,1985 0,188%9 1,10%6
101142 027347 L.0416 Q.45586% 0,8928 0.57¢4s 0,7807
101183 0.73816 0.0136 0,7e852  0,5869 0,870057 0,4877
101140 1.0 U.3569

101151 2 7 & -1.0 =10 -0,3 =0.9 =-0.1 =0,5
101152 043 =0.45

101161 2 B 4 =1.0 =l 0,25 =0.% -0,08 =-0,8
i01162 [ U7

.

* PUMP TIRQUE TATA

-

196011 4 1 7T G.5 2.0 J.1 0.83 0.2 1.99
1Da91¢ 0.3 1,02 0,7 1.01 0,9 o904
194013 1.0 1.4

104021 2 2 B O.C G.0 c.1 =0,04 0.2 Q.0
104922 3 [ a4 0,21 0.4 0,87
104023 C.% 2,8 1.0 1.0

104031 1 3 14 =1.C =1l,16 =-2.9 -1,24 -0,8 =1.77
1046032 =Ca7 2,36 =0,% =2.79 -0.5 =2+91
10s032 =04 =2.47 -G,25 =-1.69 ~0, 1 -0.5
10803 0.0 d.¢

104081 1 & 10 ~1.0 -1,1lé -G, % =3.78 =0,8 -0.5
i0agaz =C.7 =C.31 =0.% -0..7 -0.5 =C,03
104043 =Qe35 G.0 =G,2 0,05 -0.1 .08
104064 0.7 ely

104051 1 5% B 0.0 C.B J.2 =0,34 0,8 =065
104052 0 b -0.53 7.8 =1.1% 1.0 -1.47
104061 1 & 10 Q0«0 G.l1 S,1 Q.12 0.25 0,15
104062 Qed o, 13 0.5 Q.07 0.8 -0, 0%
104063 Q.7 =0.23 c.8 =0, 51 a,% =0,91
1040k 1.0 =l. 6T

104071 1 T 2 =1.0 0.0 c.0 0.0

104081 1 B 2 =1.C 0,0 6,0 a.0

104091 2 1 & 0.0 60,5032 0,193 0.6323 0,393 0,736%
104092 0:59%52 0.8331 . 79782 O,9229 1,0 0,9672
104101 2 2 T 0.0 0,67 0,4 -0, 0.5 0.15
104102 04737255 0.526586 0,76804% D.6065%6 0.86T23 0,74366
104193 1.0 D.9672

104111 2 3 & =1.0 19643 ~0,80096 1,394 -Q,60638 1,0975

104112 =0.404686 0,822 =0,199268 0,6648
104121 2 4 B =1,0 L1.9883 ~0.82234 11,8308
104122 «0.45853 1,557  ~0,267023 1,4382
104323 ~0,+,08931 1.348] G, 4 Ll.,23363
104131 2 5 & 0.0 =085 c,e =~0,25
104132 1.0 0.3569

104141 2 6 10 0. 1,23361 ©,090642 1,1963
104162 0:27347 L0616  O,45BBEY 0,83%8
104163 0,73816 L,.5134  0,TER32 O,5849
104104 el T.3569

10a151 2 1 & =1.C 1.0 =0,3 =09
106152 0. C =g,45

106161 2 B 4 ~L.0 =10 =,25% =0,9
104162 0.0 -.67

.
105500 730,00 0.0 872.696 386,971 =1777.
- VALVE DATA

1
110010 =2 1 g
110020 =5 qQ il
"

aa
=21
oo
oo
oo
oo
co
oo

: LEAk TagLE

120100 3 2 lz,46 0,0 0,0 0,017 1.0 1
: FILL TARLE TATA { LP1S )

;JDIUU 4 2 13 & 0 'GALSMINT 100,00 75,0 0.0
;30101 £ 114,9 12,3 111.3 82,3 96,& 112.3

130107 162,23 56,1 172,3 50,2 182,33 #2.6 192.3 34
130103 212.3 1l.4 220. O, 3003, Q.

. FILL TABLE CATA  (HP1S. FEED WATERs STEAM
.
* HPIS

»
l3gz0Cc 3 2 2 4 O 'GALSMIN' 1053.0 TH,0
130201 4y 25,0 3000, 25.0

*

* FELD WATER
-

130300 2 1 3 & 0 CLBSSSEC' 1031, 407, 0.0
130301 9. 27, 9% 5.0 0,0 60,0 0.0
-

- STEAM C[SCHARGE FHCM SG S5ECONDARY

-

130400 2 3 5 4 0 rLBSSSEC' 971,56 521.0
130401 o, 2T %4 Da%6 =22,1306 11.08 -
130402 11.74 0.0 60,2 0.0

-

* KINETICS DaTa

-

lagpod O 0 371,875 0.0 1.0 ©,93301 0.C
*

lalod0 =20 2

141001 0.0 1,0 Q.01 0,900689% 0.20
141002 T.30 0,152171 daal Q.110821 Q.50
1s1p023 0,86 0.083212 Q.8 0,0735%6 1.0

l4lp04 1.5 C0,Ce3089 2.0 0.059854 3.3

141005 4,0 0,05520a £,0 0.05204% 8.0

lslp0e 19,0 Q.Ca7947 15.0 Q,048573 20,0

141007 30,0 o0,C28TH3 40,0 0,026348

M

. HEAT THANSFER LOGIC

*

0,0 Q0,6032
-0,63371  l,682¢
=0,176107 11,3879

a,r a,0
0,.188%6% 11,1056

0,574kt 0, 7807
0.37C057 0,4877

=0.1 =05

=0,08 =-0.8

al

00.0 1.9
Q.0

79,8 137.3 89,2
£2 202,35 24,3

6,0 0,0
10.5129

Q.0

C.2743

CaD91625
1064777
027265
G.Da5TTE
TaD021T76

*

-
-

*LFT02653
aLFTD2660
LF102670
#LFTD26B0
#LFTO2690
#_FTD2700
#LFT02710
#LFTO2720
ALFTD2730
HLFTO2740
ALF102750
LFT02760
aLFTO27TO
#LFTO2TRO
+LFTO2790
*LFT02800
#LFT02810
*LFT02620
#LFTOZE30
#L+ 102840
* FTUZ2B50
*LFTO2860
#LF 102870
+LFT02B40
# FTD2E90
#LFTC2900
#| FTQ2910
#LF 102920
*FTD2930
*LFT02940
L FT02950
#LFT02960
#LFr02970
“LFTDZ2980
#LFT02990
*LFT03000
* FT03010
*LFTC2020
#L¥T03030
¥LF 703060
#LFTO3050
« FTC3080
#LFTC3U70
| FTG3080
# FT03090
+LFT03100
#LFT02110
#_FT03120
#LFTC3130
*_FTO03180
«LFTD3150
*LFTO3160
#LFT03170
«LFT03180
#LFT33190
*LFT03200
*LFT02210
#LFTO3220
»LFT03230
#LFTD3240
*LFT03250
*LFTD32860
*LFT03270
#LFT03280
*LF103290
«LF 703300
#LFT03310
#LFTD3320
#LF 103330
#LFT03340
#*LFT103350
#LF 703360
#LFT03370
+LFT03380
®LFT03330
#LFTQ 3600
L F1U3410
*LFT03420
#LFT03430
*LFTD3a40
*LF703850
LFTO345%
#LFT03460
«LFTO3470
#LF 103480
#LFTO3650
#LF103500
«FT03510
+ FT03520
*LFTO3%30
*LFT03540
*LFTO3580
#LFT03560
# FTO35T0
+LFTO3380

LFTOMEO0R

LFTO361D

# LFTO03620

*LFT03640
sLFT03650
«LFT03660

# FT03670
#LFT03680

*LF 103690
*LFT03700

*LFTA3TL0
| FT03720
= FT03730
*LFTQ3740
*LFTO3750
*LFTO3760
%LFT03770

LFTR3TR0
aLFTC3750
«LFT03B00
#LFTD3810
#LFTC3E20
#LFTO38230
#LFTO3B4Q
# FT03850
ALFTO3BLO
#LFTG3%900
ALF1023590
#LFTC4000
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395 . NSUR  IMBS  1GTH  [GFR ALFT04010
356 156000 2 © S z sLFTD4013
397 - #LFT04020
398 * HEAT S AR  DATA *LFT04030
399 - . ALFTO4040
400 * JSL ISR IGGM ESB  |xLo [MCL  IMCR AMTL  AMTR WOLS *LF104050
401 150011 11 i 1 0 B 2 23,35 0,0 40,934 WL FT04060
402 * #LFT1320
403 150021 22 [ z ] 0 1 o 64,3 0,0 1641 #LFTORGTO
404 150031 4@ 3z 3 Q 2 ] 30 G.0 197,48 1,7382 # FTO4080
405 150041 Q0 33 3 1 2 [ 30 0,0 187,88  1,7262 #LFTO04090
408 150051 o] 3a 3 1 2 q 30 0.0 197,48 1,7362 #LFT04100
40T 120061 O 3% 3 1 2 2 30 D.,0 197,48 1.7262 =LFT04110
age 150071 12 o 4 [ 0 1 0 34,38 0,0 5,655  #LFT04120
40% 150081 © 13 5 7 0 9 1 .o 70,0 2.726  #LFT04130
410 130091 o 3e b o o <] 1 0.0 556,27 5,794 +_FTd4140
41l 150101 o is 7 o 0 Q 1 0.0 3%8,18 4,306 *LFT04150
412 150111 1% 1] 8 ) [« 1 o] 41,93 0.0 6,988 # F 704160
413 130121 42 Q ? ¢ 0 1 Q a3 .14 0,0 T.866  #LFTD&1T0O
414 150131 37 0 10 0 0 1 4 99,58 0,0 6,791 #[Fro4180
415 150341 38 0 11 0 [ 1 ° 15.0 0,0 5,267  #LFT04190
416 150131 & a1 12 ¢ 0 1 1 144%,5 1803, &,64 *LF104200
; #17 150161 5 &1 12 0 ° 1 1 1849,3 1803 b, 84 *LF104210
“18 150171 39 a 11 1] 9 1 0 15.9 0,0 &.T91  sLFTO05220
419 " *LFT0423D
' 420 » HOML HDMR DHEL PHER CHNL CHNH 2BOT LTOF  #LFT04240
421 150012 0.0 0.0 0.0 0,0 Q.0 °,0 0.0 0,0 sLFT04230
; 22 150022 00 a,0 0.0 0.0 9,0 2.0 0.0 0.0 #LFTO04260
i 423 150032 0.0 9,0 .0 0.0 9,0 5.3 0.0 0.0 wLFj04270
. “zé 150042 0,0 0,0 0.0 0,0 9,0 5.5 0.0 9,0 #LFT04280
| 425 150052 C.0 0.0 0.0 0,0 0,0 3.5 0.0 0,0 #LFT04290
428 150062 0,0 0.0 G0 6,0 0.0 5.5 0.9 9.0 ®LFT04300
427 150072 0,0 0,0 2,0 0.0 0.0 0,0 0.0 0,0 #LF704310
428 150082 0,0 0,3131 0.0 0,0 9.0 ¢.0 0.0 Q.0 wLFTOA320
429 150092 0.0 a,1797 0.0 0.0 o,0 0,0 0.0 0.0 sLFT08330
430 150102 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0,0 #LFT04340
431 150112 0.0 a,0 ¢.0 0,0 Q.0 0,0 0,0 0,0 »LFT08350
432 150122 0.0 0.0 0.0 0,0 0,0 040 0.0 9,0 #LFT03360
433 150132 C.0 0.0 Q.0 Q,0 0.0 0,0 0,0 0.0 #LFT08370
434 150142 0:0 0,0 0.0 0.0 a,0 0,0 0.0 0,0 =LFT04380
- 435 150132 0,0 0,0 0,0 0,0 T.463 4,02 0.758 9,57 sLFT06350
436 150162 0.0 9,0 0,0 0.0 T 463 3,32 0.958 9,57 wLFTD44G0
437 150372 0.0 0.0 0.0 6.0 9,0 0.0 0. 0.0 #LFT04510
438 " #LFTD4420
439 * LFTQa427
440 ] NATURAL CONVECTION: 58 SECONDARY LF108a23
a4l * LF708424
. 442 150158 2 »LFTO4425
243 150168 2 ALFTO4426
4ad % CORE  SLAB DATA ¢ [ 1-5 ) # FTQ4430
(T3] * *LFT08440
(23] L] 1518 NODT CLTl QFRAL sLF708450
447 » 15LB NODT LT GFRAC GPMOD  GPMOD
44b 160010 t 11 s 2.025E-03 G.2274 0,0188 0.0  ALFTO44TQ
459 1&0020 4 1 il 1a 2,025E=02 0.3834 0,0183 0,0 #LFTO4490
a5 160030 3 1 11 ie 2,025E=03 D+2923 0,0388 0.0 ALFTQ4310
asl 160040 & 1 11 is 2402%E-03 0.0 #LFTD4520
52 160040 & 1 11 1% 2,02%E=03 0.0969 0,0183 0,0 #LFT0A530
CARD ABOVE 1§ REPLACEMENT CARD,
253 160015 [¢] 0 0,0 0,0 0.75 0.93 0,887 0.0 0.0063 #LFT08540
454 160025 o o 0.0 0,%0 Q.75 0.93 0,887 0.0 0,0082 “LFT04350
435 160035 q o 0.0 0,90 0,75 0.%3 0,887 €.0 0,003 #LFTDAAS0
456 160045 ] 0 G.Ta1 0,90 ¢,T% 0,93 0,887 0,0 0,0063 L FT045T0
as7 160016  0.03%5 0.0 00712 ¢.0  0.111 0.0 1,121-7 #.FT04380
459 160026  0,03%5 0,0 06,0712 0.0 0,111 0,0 1,121-2 #LFYCAS90
45% 160036 0,033 0,0 @.,0712 5,0 0,111 0.0 1,121-2 *LFT04600
460 160045  ©.03%5 0.0 0.0712 ¢.0 0,11l 0.2%22 i.121-2 #LFT04610
461 16001t O, 0,0 1,0 0.0 0,0 0.0 0.0 0,0 #LFT04620
b2 160027 0.0 0,0 1,0 0.0 ©,0 0.0 0.0 0,0 *LFT0463Q
463 16pp37 ©¢,0 0,0 1,0 0,0 0,0 0.0 0.0 g,0 ALFT04540
4b4 160047  ©,0 0,0 1,0 32%, 32300,0 0,03 4,5+3 1.0 ALFY04650
65 * sLF 104660
L11] * SLAB GEOMETRY DATA »LFT0a6T0
Ly * . *LFT04680
a4 - 16 IGAF NR 1M NDX X0 XR PF SLFTDa850
[ 459 170101 2 1 1 3 1.48 0,824 0.0 + LOWER DOWNCOME #LFTO4100
r 470 170201 1 1 i 3 0.0 0,23 0.0 * PR w FTO4710
a7l 170301 2 3 2 5 0.0 0,0132628 1,0 * CORE 4LFTO4TZ0
672 170403 2 1 1 3 1.5 0.72 0,0 + LOWER PLENUM  #LFT04730
873 170501 1 1 3 0,0 0,043 c,0 * LOpER CORE SUP sLFTD4Ta0
478 170601 1 1 1 3 0.0 0,03 0,0 * UPPER CORE SUP #LFTQa750
415 170701 1 11 3 0,0 0,01 0.0 + UPPER PLENUM 5 ¥LFT0874D
3] 170801 2 101 3 1,25 0,99 0.0 * UPPER PLENUM  *LFT04770
477 170901 2 1 1 3 1.4 0,946 0.0 + UPFER DOWNCOME ¥LFT04780
478 171001 1 11 3 Q0,0 0,208 0.4 + CORE BYPASS *LFT04790
a79 171101 2 1 1 3 z2.25_ 0.3 0,0 # S5 PLENYM #_F104800
%80 171201 2 1 5 3 0,017 0,06020% 0. + 56 TUBE *LFTO4810
4nl 170302 1 3 1 0.000312% 0.0 * CORE *LFT04820
“82 170303 1] L] 2 0.00202% 0.0 * CORE *LFTr04830
483 - *#LFTO4B40
484 . THERMAL CONDUCTIVITY DATA *FT04350
[TH) » #LFT04360
L1113 * 5% 308 *LFT04870
487 180101 =2 *LFTQ4380
488 180102 212,0 9.37a 2372.0 19,298 »LF 104350
489 - uoz *LFT049¢0
%90 180201 20 32,009879 8,8918227 #LF104910
* 491 180202 290,30293 . A, 7441094 #FT04920
492 180203 548,67598 3.0364607 sLFT04930
493 18020% 807,00902 2,%573848 #LFT04940
494 18p205 1068,3421 2,2132108 ALFT04950
493 180206 1323,86751 1,9550718 L FT04960
49t 180207 1582,0082 1,7560877 #_FT04370
497 180208 1860,3452 1.,6000493 ALFTQ0980
agd 180209 2098,6743 1,64769278 #LFT04%50
N 459 180210 23587,0073 1.2806397 *LFT035000
500 180211 261%,3404 1,306888 *_ FTD3010
g1 180217 2873,6738 112342912 +LFTD3020
502 180213 3132,0085 1.25T503% = FTO3030
502 180214 3390, 3395 1.3117028 #LFT05040
5068 180215 4B 6T2E 1.2822821 #L.FT05050
508 180216 3907,0056 1.6T62965 #LFTC5060
506 180217 4163,3387 1.5003612 +LFTOB07D
207 18¢z18 2423.6717 1,7511313 *LFTO5080
508 180219 46B2,00%8 1,9559211 « FT03090
509 180220 4940,3378 2,22357T5 #LFYO5100
510 “ GAP( HELIUM ) *LFTO8110
511 180301 ] 3.0 0.082 $00.0 0,13  lobg, 0,17 *LFT@5120
512 180302 1200.0 G.1859% 1300.0 Q0.207 2000, D.241 L FTOS130
13 180303 2500,0 0.2736 5800.,0 Qv421 #LFT05140
214 “ ZIRCCNIUM #LFT05150
$1% 100401 20 32,00987% 7.1050812 «LF703160
516 180402 195,60613 T.H4031H6 #LFTO517C
517 180403 349,29237 B.51T0436 #LFT05180
514 18004 522,19862 §,1552271 *LFT03190
31% 180405 606, 39487 9, 7782400 #LFT05200
320 180404 84%,99111 10,1395853 *LFTO3210
521 180407 10435678 11.039237 # FT05220
522 1BQa0e 1177.1836 11,721963 *LFT03230
523 18040% 1340.77%9 12,461002 sLFTO5240
524 180410 1504,3761 13293324 L FT05230
528 180411 1647.9723 14.220901 #LFTO5260
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226 180412 1831.5646 15,269703 ¥LFTO52TD
527 180413 1995,1648 16,03%701 =LFTO%280
528 180414 2158,761L 1T.81086% SLFTO5290
529 lipald 2322,3573 19,383166 *LF 103300
530 18pals 2585,953% 1,076380 *LFTO3310
531 180817 26459,5458 23,031p70 *LFT08320
532 1804l 2813,1461 25,226611 *LF70533C
533 180419 2916.7423 27,603174 *LFT033a0
538 180420 3140,3286 10.,420728 #LFT05330
535 - INCONEL £08 *LFT03360
536 1803501 =3 0,0 8.4 200, 8,1 400, 9.9 600, 10,% Bpo, 12, #LFYO5370
537 [ #LFT03340
538 . VOLUMETRIC HEAT CAPACITY DATA ALFT05330
339 - *LF 105400
540 . 55 2p4 *LFTD5410
541 190101 =13 aLFTO5420
542 l9glp2 170,0 #4,46081  25p,0 44.,32964  8Q0,0 44,88722 e FT05430
363 190103 600.0 93,392gl  800,0 46,9093 1lpoG.0 48,B841%1 s FTQ34ag
3ok 190108 1200,0 50,990%6 1400,0 %3,15869 1600,0 35,1%808 #LFTO05%50
54% 19010% 1800,0 56.76090 2000.0 57T,79932 2200,0 59,06530 #LFT05460
546 190106 240040 57-36161 *LF703470
54T . vo2 *LF 105480
545 190201 15 32, a5 122, 38,35 21%, 40,95 #LFT05490
569 19p202 392, 43,55 182, a6,8) 2pi2, sl,3s »LFT03500
550 190203 2732, 52,65 3992, 56,55 3432, 63,03 s FT03210
531 19020% 3812, 72,80  a35%. JJO 6532, 54,23 #LFTD5320
532 190203 4712, 96,13 4892, 100,10 S51as, 1lpl, 4o #LFTD5330
533 - GAP CHEL TUM) g SLFTO5340
554 190301 H 2. L0000TS 5400, 0 ¢.00007% #LFT05530
553 - ZIRCONI UM #LFT055860
556 190401 $ 32, 25,92 212, 28,753 392, 30,375 sLFTa5570
551 190607 572, 31,59 932, 33,615 1292, 35,238 #LFTD5500
554 190403 1742, 36,855 1743, 35,235 3360, 35,235 sLFTD3590
559 » INCONEL 600 ALF 105600
350 190301 =3 0,0 31,39 200, 57,44 400, 61,8 600, 63,59 800, &%, #4LFT0561D
564 * ® F705470
352 . L INEAR ExPANSION COEFFICIENT sLFT05630
563 » S FT03640
564 - 5US 304 #LFT05650
365 2o010l -2 3,0 0.0 6000, 0 040 #LFT05660
268 * uo2 #LFT0%670
5ET 200201 - 32, 3. TT%2E=06 1g20, 5.3109E=06 =_FT05680
568 200202 3632, 7.0019E=06 6000, 9, 3TLIE=08 s FT05690
569 #LFTOT700
870 2003 -2 2 6,0 6000, 0.0 *LFTO5710
511 “ ZTRCON UM *FT09720
512 2g0agl w5 ' 6. 991TE=06 1872, 3, £606E=06 *LFTO5TI0
573 260402 1473, 3,66Q8E-06 1832, 1. 644DE=06 *LFTO3T40
EXE] 200403 3317, 3,3556E=06 *LFTO5750
373 - INCONEL &80 *LFTO5T80
576 200501 =2 0,0 ©,0 3000, 0,0 *LFTO3T70
577 » : *LFT08T30
8T8 - FUEL BLOCKAGE DATA *LFTO57%0
579 » *LFTO%800
280 250001 1 2z 3 0 0,04p917 SLFTOS810
381 27000l 1% 2300, 0, 2209, 100, 120, 200, *LFTO5820
Sa2 270007 1130, 400,  les0, 600, 1400, 800, #LFTO5830
583 270003 1540. 1000, 1480, 1200, lak0, 1400, *LFTO5840
Spé 270004 1400, 1600, 13To,  lego, 1333, 2000, =LFTQSES0
585 270005 13lg, 2200, 1280, 2600, ®_FT05E60
ELL] 280001 14 80, a0, 80, 10C. 80, 200, *LFTOSBTC
EL 280002 30, 200, 38, 600, 55, 200, #LFTO3EB0
sg8 230003 0. 10004 T8, 1200, T, 1%00, *LFT05850
(21 250005 73, 1spo. &7, 1800, $T. 2000, +LFT05900
590 260005 52, 2200, 310, 2409, #LFTOS91E
391 290001 18 z500. 0. 2200, 106, 1820, 200, *LF103920
292 290002 1720, 800,  1ss0, 600, 1600, 300, # FTO5930
393 290003 1540+« 1080,  la80. 1200. lasp.  l4go, #LFTO2940
294 290004 l400. 1600, 1370,  1g0G. 1335, 2000, +LFT03950
395 29000% 13lp, 2200, 1200. 2400, #LFTOR980
396 3cogol 14 123, 0. 123, 100, 59, 200, *LFT059T0
397 300002 44, 400, 65, 6004 19, 800, aLFTO3980
398 3oono3 169, 1000, 123, 1200, 123, 100, SLFT03990
399 300009 123, 1600, i3, 16004 96, 2000 *LF T06000
600 300005 7L, 2200, 5k, 2400, ®_F70&010
£01 N *LFT06020
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Input List of INEL System Model

TA FOR CASE 1

~J20  L2m@ PUSTIEST ANALYS[S

#%8 PROBLEM DIMENSIONS CARG #5ax#atstitidtddaardbair it el iaussssssny

-
.
» N
. Lo~ N A N NN PN NONN
- P E N T v BT J M CNF S5 &
. M2 T RO UDWY P x L L L @
. Bl CP L B Y N € ¥ K L B M
. P T T T
wWORD = 1 2 3 4 5 & T 8 ¥ 10 111z 13 1s
.
010061 -2 9 5 & 53 3 1 B4 2 2 1 & 26 11
.

Nerdnsaens "
016002 24,64 1,0
010083 10

1
020000 AR 1 Jw 13 JW 1b JW 23 JW 24 Jw 26 JW

V30003

* TI
Q3golo 1
230010 &
CARD ABOVE
030020 2
430080 L]
CARD ABUVE
Q30030 2
930030 4
CARD ABQVE
030440 5
03008 20
CARD ABOVE
q3005¢ &
030050 4
CARD ABOVE
- TRIP D
040310 1
040010 1
CARD ABOVE
040010 1

CARD ABOYVE
040020 2

040030 3

o4Q04n &

Q4COs0 1

C4goen %

"

- wl

- I1BUB
038011
050021
050031
050041
03G081
050061
Q50071
950081
050091
050101
050111
50121
050131
BELEISS
Q30151
050161
Q50171
050161
050191
050201
050211
050221
oso23l
050241
05c2s]
050261
050271
030281
050291
050301
Q950311
050321
050331
PELELSS
050351
050361
050371
030381
050391
050401
05041
Q30421
050631
Q5044l
030651
050461
Q50671
q5048L
050491
05050]
Q50511
030521
050531
050341
050581
.

e T - e e e e L e L e L e R R - Ry - R R R O R R R )

L VO
050012
o5gozz
050032
03C042
030052
050082
aspovTe
050082
Q%0092
Q%0102
030112
050122
050132
0501lae2
Q050152
Q50162
050172
b5p182
50192
osozce
050212
05p222
050232

50 100, T Cyl

ME STEP LATA

50 20 0 0,601 0.0605 .

25 20 0 0,001 8.0005 0.

15 REPLACEMENT CARD,

50 ¢ 0 0,008 .00 a,

25 2 0 0.L0%  D.G0] “

IS REPLACEMENT CARG,

50 5 0 0.G1 9,601 14,
Q.01 0,001 la,

25 5 0
15 REPLACEMENT CARD,

e 4 & 0.C01 Q.0001 25,
4 0 0,001 0,0001 23,

50
15 REPLACEMENT CARL.
23 2

0,005 Q0002 5C.

L, t05 a.0002 5C.

25 2t
1S REPLACEMENT CARD,
ATA

co MM

5

5

[
9

o
g

1 0 G 0.¢ 0. e TiME ZERO EDIT ONLY
i 0 ¢ 2,8 C. o TEST EXECUTION

o

15 REPLACEMENT CARD.
i 0 1ov.9

1S REPLACEMENT CARL.

1 o9 Ca a.
=5 3l a 1.085 2.
-4 4 O J0B.3 .
=5 52 Q 3.8348 g.

L 0 0 z00.0

YOLUME DATA

w2 w3

IREAD  PRESSUKE
2271,411684
22T0.018911
2269,205748
2269.1046458
2264,9792117
2269,503150
2266, 715282
2266,771824
2263,018603
2265, 0uB148
2265, 258155
2263306292
2263,832307
2263,066223
2269,4000%8
2269,500143
2275,317663
2215,530322
2273,923830
2273681711
2273,465807
2272,196a73
2272,847154
2274, 866659
2271.792358
2272,935498
2274.864712
2276.321083

2271.T9912%
2271, 749128
2271,715912¢4
2271,799124
2271.752200
2271,28Q563
226%,918828
2270,280626
2270,2490826
2269,93683%
2268,Ta3750
2267,360424
2268,791784
2270,31338635
2271.438335
2275.975540
227¢,296928

18,129700

612,299999
2274,383518
2273,685300
2273,000345

000000 COO0O0CCD a0 000060 000C 00 CODO000O00NDOO00000D000D 00 O
n
~N
piv}
w
[
)
a
oy
=
e

w7 we
LUME HE]GHT MlX LEVEL

5,47125 5.47125
4,285 4,205
9,93233 0,93232
093234 g,93238
C.93233 0.93233
2, 42156 Z2,42156
2,3 .5
6,18 6,15
2.00521 2,00531
6,7% 6,75
2.5 2,5
2,37508 2,37508
3,80867 3,80867
2.1T45 2,1745
2,6T577 2,87577
2.47377 2,47577
o, 70833 0, 70833,
2.70833 9,70833
©.93233 0,93233
0.93233 0,93233
0.93233 G,93232
2,56833 2,36833
4,.9ul7 G, 5417

1o

B ou
N K N P N
M C H ® |
L 0 T O T
T R X & 5
L
15 1 17 18 19
5 3 0 0 1

EEETERERCRE R

28 Jw 30 Jw 33

1,046
1,048

we
VOLUME
1a.2%
17,353
3.6013
4, 5504
23,1899
7.8762
11,845
10,977
5.4bp
10.977
11.845
2.03713

L4615

% END TRIF
0 + oREAK JFENING THIP
§ + HP1S TRIP
[ + LP1S TRIP
o + ACCUMULATOH
0 + PUMP TRIF
i [F]
TEMP GUAL
587.18146 =1,
587,02 =1
587,02 =2
587.02 =1,
587,02 -1,
587,02 -1
527,02 -1.
5T4.790%6 =1,
5537.E348T =1,
948,95436 -1,
544,18 -i.
544,38 -1.
S44.14 =1
Ba4, 1B =5
594,18 =1
564,18 -t
544,18 =1
544,18 -1,
544,18 =1,
S44,18
Sa4,18
Shy,l8
544,18
544,18
S64,18
S6uy )8
Sak,18
Shu,18
544,18
Shu, )l
1.0
Salyé
59,3
519,23
509,23
499, 3
533,94
53C.3
S6R.B
550.5
Su6.4
42,3
338,1
534,Q
828,99
525.7
5216
S1T.5
L B
536,687T4 Z4119=
32,8268 1,
81,785 0.0
553,00904 -1,
372,16811 =1,
585, 77609 ~-1.
e WLl
FRIC FLO% AREA
] 22,5694
2,1875
0,6827
Q,6827
0.0827
0,8%5%
T,9412
1.8262
1,6262
1,8262
T,9412
Q,89%6

CO0RUCONODOCOONEBOCRO G &

I
(4]
-3

|

1,8323
9.78354

1.0878
019323
©,9323
Ty 394L
T 0,394l
0,7u83
o, 7083
3.9323
90,9323
7.9323
0,19937
C.2265

*GRS00010
+#GR5Q0020
*GR500030
*GR500040
*GRSODCED
*GR5000&0
#*GRSO00TD
*GRSOD0BD
#GRSO0OED
#GRSQCL00
#GAS001L0
AGRSA0120
#GRS00120
#GRSO0140
AGRE00150
#GRSO00160
#GRSACLTO
#GREGO1E0
*GRS00190
#GR500200
#GRSOD210
#GRSO0Z2E0
#GR500220

#GHS002.30
#GRS00230

#GRS00280
#GRSODZ4D

*GRsQ0250
#GR500250

#GR500260
#GR3O0260

*GR500270

*GR300280

*GR50029¢
*GRs 00300
*GRS00310
*GRS00320
*6RS00330
#GRS00340
*GRED0IS0
#GR3C0360
*GRs303T0
+GR500330
+GRS00390
+GR500400
+GR500410
#GRSO0A20
*GR500430
+GRS004AD
#GRS0DL50
#GRE004BH0
*#GRS004TO
«GR500460
#GR500490
*GR500500
#ERS00510
*GR500520
*GR500530
*GRSOC54D
*GRSO0E5D
#GRS00550
#GRS00570
«GR500580
*GRSOCSF0
»GRE00600
«GR300610
*GR500620
*GR500630
#GR50Q64G
#GR500650
*GR5006L0
*GR5008TD
*GR500680
#GR300650
#GRSOOTO0
AGRS00710
#GRSO0T2Z0
*GR500730
#GRSOGT4D
#GRE00750
#GRS00TED
*GRSQDTTO
»GR500780
*GR500190
#GRS00800
*GRSO0GS10
#GRSO0S2D
#GR500820
#GR500540
*GR500850
#GR500860
“GRS004TO
+BR5008E0
#GRSOCAR0
#GRSOG900
«GRSDCSL0
#GRSO0F20
"GR5D0OFI
AGRSDOT4D
#GRED0FE0
*GRSOCYED
*GRS00TO
*GRSD0T8T
#GRS00920
#GRSPLODO
#GRED1010
#GR501020
#GRS01030
*GR501040
#GRS01050
*GRS01060
*GRSQ1PT0
#GRSD1080
#GRE01090
#GRS01100
#GR501119
#GRSD1120
#GRSD1130
=GRED114D
*GRS0115C
*GR5011el
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050242 7.T36% 1.7369 0 D.T6358 p.2547
£50252 2.36833 2,26823 ¢ 1.8323 £.19937
©30262 4,9417 4, 9417 0 G.Te358 0,226%
050272 7.738% T,736% [ 7,76358 0, 2547
0302082 24014 2.4014 o 2,109 4, 9583
050292 1,707 1,7076 0 1,648 1.0%9
05032 13,4574 13,8974 0 J.121% 0.0312
050312 6.78354 4,5323 Q 6,0073 2.7656
050322 0.93233 4.,93233 Q 0. €827 0.9323
050332 0,93234 C.93238 0 D.€427 0,9323
Q50362 0,93233 C,93233 Q G.e827 90,2000
050352 0,36775 V56775 ) G,25317 90,5675
050362 0,84115 O, 84115 Q 0,55925 V184383
050372 2,06508 2.06504 c G,41758 1.2%
050382 2,89533 2,89583 0 0,81754 1.2%
050392 0.93233 0,93233 ¢ 0,68270 G,33233
050402 ¢.53233 0,93233 o 3.68270 ©,93233
oipalz 2.44012 2,44012 Q 5,0037=2 D,33858
050422 4,5825 4.582% ] 1.,0608 1.,21583
030632 4.Q4TE 4,047048 Q 1.16102 L.21583
0Bpasz &, 525 &, 5825 a 1.0608 i.21583
05C452 4,56167 4,54167 Q 9.0037-2 G, 33658
05Ge62 2.1745 2,1745 ] 06827 0.,93233
LTI F 4,31775 ©,31775 o 9.0037=2 0,33858
050482 Giesll3 O, 84115 0 9,5592% 0,843E3
05pasz 16,0937 16,0937 o 9,62113 3.5
050502 27,45 12,8529 G 17.1 467
086512 94,1663 9,1663 G 3,06447 10000,
050522 9.5437 T.42519 ] 13,5 4,14393  wae
050532 1,83325 1,8332% o 1,7597 4,1308=2
050542 1.83325 1,8332% o 1.7597 4,1308=2
050552 1,83325 1,8332% o 1.7597 6,1308=2
- w12 wid
* ELEVATION [AMBLL
Q50013 =6 T562% ]
05G023  =1.28% 2
050033 =0, 86617 a
050043 =0, 46817 q
050053 =0,46617 2
050063  -0.53392 Q
050073 C.31219 2
050083 2.81219 k4
050053 9.5621% o
050503 2.81219 Q
050313 0.3121% <
056123  =0.48763 bl
550033 -6,2962 a
050143  =6.2981 Q
C50153  -2.1216 Q
050163  -2.1216 4
050173  =0.35417 3
0501B3  -D,35417 Q
050193  =0,%6817 Q
050203  =0,%6617 2
059213  =0.%6817 9
050223  =1.285 0
030223 «b,2267 g
053243 =13.9536 Q
056253 =1.285 El
050263  =b.2267 ¢
050273 =13.3636 q
Q50283 =164 365 9
0502%3  ~13.9636 S
050303  =313.9636 7
050313 0.25117 [
05C323 =0 86e17 q
050333 <0.46517 Q
050343 LRI SN 0
050353  -0.263B3 2
050363  ~0.40057 o
050373 0.te617 Q
Q30383 =D. 36458 q
050383 -0.0eslT o
030403 -0 88617 Q
930413 =0.1£929 Q
LELTYES 2.27083 Q
050433 £.85233 9
050443 2.27083 0
050453 =2.77083 ¢
050663  -&4.44533 [
050473 -4,14B46 0
050483  ~0.&(057 [
050493  =13,5104 0
050503 1.99 4
050513 =3,1p83 4
050523  ~9.1663 °
050533 =12.:56 9
Q50543  =10.0227T5 [
050533 ~8.5§95 Q
» POLYTRCPJC GAS EAPANSION MODEL
050006 1,401 52
* BUBBLE R|SE CONSTANTS
060011 0,25 £.5806
Qe0G21 Q.8 =10
64021 Q.4 2.0
Q70100 14 = SUPPRESS|ON TANK PARAMETERS VS TIME
- TIME PRESSURE TEMP GuAL MIX LEVEL
216101 Y 18,0 187, 16,0937
070102 7.0 22,6 196, 16,0937
0T0I03  17.3 35,3 258 16,0937
o07plae 20.0 36,8 261, 16,0937
07G10% 2249 28,1 264, 16,3937
070196 25.0 39,3 266, 16,0937
070137 30,0 «0.8 264, 16,0937
07G108 232.5 81,2 269, 16,0937
070109 35.0 81,5 269, 16.0937
070110 37,3 41,8 265, 16.0937
QT031i 40,0 al.o 269, 16,0937
07oilz  e3.0 “l.5 26%, 16,0937
070113 50,0 411 260, 16.0937
- WL Wz W3 LT w5 e T
- IM QUT PUMP VALVE FLOw FLUW AREA ELEVATION
080031 3 & 0 O 0.0 1,5559-2 L0B61T
gagozy 1 2z 4 ¢ 06,0163 0,98953 =2, 283
980031 2 3 Q a 427.3858 a.6827 0.¢
Q8004al 3 a ¢ Q 427,23856 Q.68089 0.0
080051 & 5 ¢ O 627,3856  0.33882 0.0
8006l 3 6 O O W27, 3856 0,68270 0.0
ggoeTl € T 0 0 427,28%6 0,556 1.51011
0BGOEL 7T B O ¢ 427,3856  1.62621 z.81219
op8cosl 8 9 O C 627,3856 1.6<621 9456219
08¢0l 9 lo 0 © 627,3856  1,62621 9.5621%
o8QY1L 10 11 O O 427,3B56¢  1,52621 2.81219
080121 11 12 © © 427,.3856 D556 1.31011
p8C131 12 i3 ] [ 27,3856 G.68270 Q. 4ET4D
080141 13 14 4] 4 427,3850 c,&B270 =3,8299%
0801%1 e 15 =1 bl 213.69248 . 2%406 -2.12180
080161 1% lg =2 4 213,6928  0.29s06 =Z.12160
ga01tt 13 1t 1 0 213,86928  0,29406 0.0
080181 16 18 2z 4 213.6923  0,2%406 0.0
gaolel 1t l¥ ¢ ¢ 213.46928  0,2%606 0.0
280201 ik 13 ¢ 9 213.8928  §,3%eGe 0.0

*GR501L7D
*GR501180
#GR501190
#GRSO1200
*GR5Q1210
*GR501220
#GR501230
*GR501240
+GR581250
AGRS01260
«GR5G1210
#GR501280
+GRS01290
*GR501300
*GR501310
*GR501320
=GR501330
+GRSOL340
+GRE01350
#3R501360
#GRE01370
#GREO1380
#GHSQ1390
*GR50L400
#GRSQ1410
#GR501420
*GRS0L430
*GR501 840
#GR501a50
#GRSOL460
#GHSOQL470
#GRSO1480
+GRS01430
+GR501500
#GRS0L510
*GR501320
+GRS0153C
+GR501580
*GR501350
*GRSOLI60
+GR50LYTO
*GR5015BD
+GR501590
*GR50160C
*GRSO1610
*#GR501&20
*GRS01630
#GRS0L640
#GRSD1630
*GRS01660
*GRS016TH
#5R501660
#+GR501630
*GR50170C
#GR501710
*GR501720
#GR501730
#GRS01T40
AGRS0LTS0
*GR501T60
*GRS0LTTO
*GR501780
«GR50.T3C
*GRS018QD
+GR501810
+GR501820
+GR501830
*GR501840
+GRSOLE5C
#GRSO1 860
#GR5D187C
*+GHS01880
*GRS01890
#GRSOL500
#GR501910
#GRS01920
#GRS01930
#GRSOL1940
#GR501930
«GRSULGED
#GRSO1STO
#GR301980
#GR501330
*GRS02000
#GR502010
#GR5J2020
#GRS02030
#GRSOZ2040
#GRS02050
#GR502060
#GR&020T0
#GRS02Q80
+GR502090
#GRED2100
#GRS02110
#GRs02120
*GRSD2150
#GRS02140
*GR502130
*+GRS02160
*+GR5021T0
+GR502180
+GR502190
+GRS02200
#GR502210
+GR502220
#GR502230
#GR502240
*GRS02250
*GR502260
*GR502270
+GR502280
#GRS02290
*5R5322300
#GRS02310
#GR502320
*GR502330
#GRE02340
#GRS02350
#GRs02360
#GR502370
#GR502380
*#GRS02390
#GRE02400
#GRS02410
#GRS026320
*#GRs 02430
#GRSQ2440
#GRs02450
#GRS 02460
#GR5G2470
#GRSDZLAD
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256 CECZLL 1§ 20 0 O 427,355 C.ELDES 7.0 *GR502490

257 oec22l 2¢ 1 U @ 427,385%  C,60GET 2.0 *#GHS(2500

258 080231 2L 22 a0 427.3656 0.65270 ) #BR50231C

259 0s0z41 2z 23 d @ 322.0291  0,T6353 -1.263 *GR502520

260 080251 23 2 U U 214,695 0.82247 6207 *GR5025 20

261 Q0261 26 23§ 0 213.B957  ,eblaT -13.9636 «GR302540

262 08271 A2 2% G 0O 10%,3545  0.36sa -0,10083 *GR502550

282 080281 23 26 G 9 111,376 1,397z ~3.7559 *GRE02560

264 QeQ241 24 21 C 4 -3,23%L  2.2%5& -10.0952 #GRSO2570

FTH 080301 23 25 U § 105,3526 G, 76358 ~1.265 *GR502580

265 CBG31L 26 27 O G 216,730 C.eb2eT =6,2267 *GRS02590

267 0BC37L 27 2B 9 L 213.4309  0.65267 -i3.3636 +GR5 02600

268 0BGl 28 2% U D 06,0162 1.487 ~13.9636 *GR502610

269 oEC3sl 28 3L 0 0 21.3893  0,1E1% +13.9636 #GRS02620

270 0§0351 30 2 » 0 £1.3683  0,10990 =0 bobd *#GR502630

211 o#036l 25 3 U 0 u.9 068270 0.0 *#GHS02650

272 080371 32 33 0 4 C.0 3,64270 0.0 *GR502650

273 24031 33 36 U 4 0.0 0,58142 0.0 *#GR502660

27u 0490391 34 35 ¢ @ 0.0 9,0%004 0.0 #GR502670

215 3BCedl 35 3 0 O G 5.25316 Q.U *#GR502680

T vBLall 33 37T 0§ 0.0 C.8l758 FRETIIN *GHS02650

277 p8ca2l ¥ 2% 0 O 'N: G BT 9,0 *GR5027U0

278 cdds3l 33 &5 O 0.5 C,58273 0.0 »GR502710

279 n8Ces]l 40 61 0 O Q.0 G, 09C0% T. #GRSG2TE0

280 pEGsSl 61 k2 0 © v.0 G.Q03T=2 2,27053 *GR502730

781 GEC4RL 4z 53 0 U 0.0 G, 20602 L, B5333 *GR302740

z82 OBDGTL 42 44 U G 0.0 020603 685333 +GR502750

783 0BD48L 44 @5 O 0.0 2,0037-2 2,270a3 “GRSO2TE0

, 288 GBDedL 45 Ge 0 O 0.0 9,0037=2 -2,27043 *GR502770
' 283 0BOSGL 46 GT L @ 0.0 3,0037-2 =3,97917 *GRSO2TBO
286 CBGS1L 47 46 ¢ G 0.0 9.0037=2 6.0 *GR502790

287 080521 a0 3§ W @ 0.0 0.8175 Dl GREOZE00

288 080531 52 31 0 1 0.0 2.0803-2 =9,l6b3 *GRSOZEI0

289 0BCS54L 5L I Q0 O U0 C.Db4aT €0 #GRSA2820

290 QEQS5L 36 &9 -0 2 0.0 L.52533 .0 #GR502820

291 CBLS6L 44 43 O 2 "N $.52613 5,0 *GR502840

292 080571 2% 53 @ O 406.0163  1.0%12 =12:29% © «GRsQ2850

293 Q80581 53 534 0 O 406,013 1,5451 =10.47215 *GRS02860

. 294 080591 %4 55 O O 406,0163  1.5451 -8.5£93 #GRSC2870
29% ce06RL 55 1 WO 406,016 1.2972 ~5.,79625 #GR502880

296 080511 C© 51 1 O Q.0 1.0 €.1 #GRSOZE90

297 0E0E2Z1 D 51 2 O Q.0 1.0 0.3 #GRS02900

298 GkOE31 O S¢ 3 O 28,8382 1,0 12, 72917 #GRS02910

299 geoLal © 50 4 G =28.8383 1,0 16,0671 #GRS02920

300 * W3 wld Wil wlZ w13 wle #GR502930

A01 » FUUNE F JUNR INLX  J  CAL MyMIx #GRE02960

‘ 302 080012 31 2he 31.28¢ 1 5 v 3 *GRS02950
303 080022 Q,z2785¢  0.41004 ¢ 5 0 3 #GRSD2950

a0 080032 1.102686%% G.bhlE 1 L) a 3 AGRS02970Q

30% 080082 20,0514 0,0514 1 5 o 0 #GRS02380

306 080052 3.,02278 0.0912 1 5 9 9 #GRS02990

307 80062 FICYFE 0.6722 1 5 o 0 *#GRS0IC00

308 Q80072 1. 42ELE 1,6575 1 s o 0 *GRSD3010

309 asonez C.3348i 0,%3895 [ SGAS03020

310 080092 5.0¢012 0,001 ¢ s T o *GRS03030

311 260102 2.05337 ©.05337 c 5 5 0 #GRS03040

Nz DEdL1Z G.59010 0.3231 G 5 a a #GREDIQSD

312 9BOL22 1,23707 1.43440 i 5 a o #GHS03060

34 80122 0,19263 ¢ 5 O o #GRSO3GTD

315 QEQLEZ 1,2% 1585 0 3 *GRSD 3080

e 0BULS2 0,061 o 5 T 0 #GRSG3IGD

317 80162 ©.00l o s 3 0 *GR503100

318 080172 0,001 9 5 L o0 #GR5C3110

319 089182 0.004 ¢ s g 0 *GR503120

320 DBGlY2 12,850 0,69 1 - Q Q #GR5G3130

321 0BG202  B.9T8e 1.20 1 35 0 3 +GR503140

322 0BG21Z  5.iQ48 0,23700 15 ¢ oq *+GR503150

323 pED222  5.1G46 a,2c700 1 5 o0 0 #GRS0316D

3ze 0BL232 3,947g Q.2804 1 5 ] 3 *GR503LTD

325 080242 4.1193 0.2048 7 5 0 3 *GR503180

326 oBO252  §,3021 0,08563 2 5 0 3 #GR503190

327 080262 3.8303 9.1716 g 5 C© -3 *GRSU3Z00

328 0BO272  4.813% 1,853 1 5 =4 3 #GR503210

i 32% 080282 3.2791 0.8330 1 5 = 3 *GR503220
i 330 086292 2,0602 2,7284 1 5 =4 3 *GRS03230
: 331 0BG30Z  4.1193 U208 ¢ % € 3 #GR503240
; 337 08031z B.3021 0,03663 o 3 v 3 #GRS03250
; 333 0BD322  5,4903 9,176 ¢ 5 g 3 #GRS03Z60
[ 334 08G332 1.2%63 1,161 o 5 0 3 *GR503270
EEH 080342 $5.59) 1.66961 © 3 9 3 #GRS03280

336 0BG352 &5,B4 2,93787 0 s U 3 #GRS03Z90

337 080362 3.9168 1,43%602 105 3 3 *GRS03300

328 080372 5.4708 0,109% 105 4 o *GRSDI3L0

339 oBU3EZ 11,11 14,05 1% 0 0 #GRSU3220

340 080352 15.18 1,0+% 105 U 0 *GR501230

341 0BGAgZ 11,613 1.0+% 1 H € Q #GRS0IZ4]

342 0BD4lz 28,273 g,4578 9 s v 3 *GRSU3250

343 OBG422 4. 7ol 1,10264 1 35 0 3 *GR503360

kY 0B0432  5.,0742 ©,1005 1 5 [ a +GRs03IITR

345 080482 20,330 £.75363 1 5 © 0 +GR503380

246 oH0452 19,931 C.5359¢ c 5 0t #GRS03390

34T Q80462 5.7587 5.81834 ¢ 5 v 0 +GRSO3%00

ELY 0BQ4TZ  5,7587 5,81634 c 5 0 0 #GR503610

349 QBO4B2 27,257 0,2302% ¢ 5 0 0 *GRS03620

ELD] Qa0eg2 271,055 2,530 ¢ 5 0 ¢ #GR503420

- 351 080502 37,525 5.06L9 1 5 ) [+ #GR503440
352 040512 40,916 T1.0+9 I s 0 o0 +GR503850

353 08052z 19,238 0.857e o 5 0 3 *#GRS0 3460

354 080532 64599 2.9831 ¢ 5 0 @ -#GHS34T70

355 080582 643,99 12.29 G 5 9 3 *GRS03480

356 080552 25,256 1,049 1 s 1 0 #GRSD3490

as? 080562 25,2%6 1,049 1 - 1 0 #GRS03500

358 DBECS72  0,7267 Q,95452 g = U 3 #GRSO3510

- 3359 DBCSaZ  1.Q41% Q,1Gas0 Q 5 C Q #GHSQ3520
i 360 08592 1.081s 0vldsed U.1p4ss 9 5 ¢ o *GR503530
§ . 381 DkCeGZ 2,22B8 0.93300%  1.05563 5 5 C© 3 *+GRS03540
362 QBoslz  £.0 1.0 1.2 ) 5 < k) *GR503550

363 Q80622 C.0 1.0 1.0 c 5 2z 3 *GR503580

364 080632 0.0 [} 0.0 ¢ 5 0 D »GR503570

365 GBOB42 0.0 Ga0 9.0 c 5 0 -2 #GR503580

368 * wis wle w1l  wld  Wig wzy w2l #GRSU35%0

367 - JUN, DIAM, €ONCO  [CMQKE ENTH  SRCOS  TFLOOD  TAGJUN #GR503600

(1] 086013 0,1607% c.7 -1 Q G0 ] Q *GR303610

369 080023 1.12249 Lo -1 q 1.0 ] bl *GRED3ISZ0

370 0BEO33  0.93233 1.0 -1 0 0.0 ] a #GRSGISE30

3 0600L3  0.93223 1.0 L 0 0.0 ] ¢ #GR5E0 3640

72 0BRGSY D.67597 1,0 =1 ¢ 0.0 bl g #GR503650

273 080063  £.93233 1.0 -1 C 0.0 a v *GR503660

374 080073 0,901e7 1.9 =1 G V.0 u [ #GR5036TD

375 GH0DRY  1.e38%4 1.0 -1 2 Q9,0 G <] =GH503680

376 040093 1,43354 1.9 -1 3 Q.0 v 9 “GR503690

377 080103 1.a33%4 1.2 “l 3 0.0 ¢ 2 *GR503TO0

378 080113 1.62834 1.9 - 1 ¢.0 G G «GRSO3TL0

379 0W0I23  0.90167 1.8 - 0 €9 o o #GR503T20

380" 080133 0.92233 1.¢C -1 0 1.9 G ] #GAS03T30

381 080143 £,93233 1.9 -i 0 u.g o 0 #GRS03T40

302 JROLE3  0.70833 1.0 =1 0 ] 0 o +GA503T50

383 CBule3 0,70433 1.8 -1 0 .0 o a #5RS03760

3B& DECITI  0.70833 1.0 =1 0 G.C 0 2 *GRSO3ITTO

385 0bL183  0.70833 1.U -1 Q ¢, 0 9 «BHSC3780

366 CBO1Y3  0.70433 1.5 -1 9 LG u Q *GRSC3790

387 08203 0.70R33 1.0 -1 Q 0. g G *G6RS033G0

|
|
%



08C213
080223
GBC233
089243
080253
080263
Q306273
Q40283
080293
Q80303
080313
Q80323
Qag3al
Q80343
Q80353
030363
Q80373
Q80383
080393
Q80403
Q0413
Q#0423
QBD&33
0604643
DBO453
DBERALD
Q04T
QBRaB2
G8Qug3
GEO503
Q80513
0BO523
0BO522
080543
080553
080563
080%73
Q80583
080593
080603
0480613
080623
080633
Qa06a3

0.8299
- HENRY=F AUSKE/HEM TRANSITION QUALITY

Q82003
089000

0.93233
0.52233
0.93233
3,042
2.917
2.917
2,3683
4,9817
T.7369
3.pa2

0.93233
0.93233
0,338¢
0.338s
0.56775
0.70833
0.93233
G.33233
.0

0425942
T.52702
0,52782
0.35942
0.353942
0.35942
0.33858
G.7083
0, 2865
0.,291s7

0.84383.

G.84383
2,204
1.a026
1,4028
2,1167
0,2865
02865
09,3333

1.0

Y
-

OO0 00 GO COO OO Lo 00RO 00CO0ONIANNEN OO o000 ND0D BG

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
1
1
1
i
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1.0 1

JAERI

W0

1
PRIMARY COQLANT PUMP3E

-M 9389

P OO QD HPHEH O ORKE MO 00

CONDOODO0IDO0DI0ODDO D000

5
Ll
Q
=1

000 OHWLUNOOCO DL OO OAOOQEOO0D0 N0 NCDADOCIIDG OO GG
o

Q.0025

OO0 00 GCONACO CCCRCOCACC0DO000000000G00000C 0D an

e e S Rl . e N R Y TP RN - oY

®  PUMP DESCRIPTION BASED ON CE/EPRI/SEMISCALE DATA (12/77)

098011 1
Q%0011

1
CARD ABOVE lS REPLACEHENT CARD,

090012 34.
0%002) 1
090021 1
CARD ABOVE
0%0G22 34,
091001 =13
0%1002

-

Q92001 =07
0F2002 .8

*
095011
05021
*

100000 16
-

101011 1
103012
101021 1
101022
101023
lolo3l L
101022
101041 L
101042
101043
luigsl 1
101052
iulosa
101061 1
i01062
101083
loloes
luleTi 1
101p7e
101081 1
101082

*

101091 2
101092
101101 2
1o1102
01103
11111 2
141112
1¢l12l 2
ip1122
101123
101131 2
101132
10114l 2
101142
101143
101144
101151 2
101152
1g11sl 2
101162

-

104011 1
104012
104013
104021
104022
104023
104031
104032
104033
104034
104081
104062
104043
pReLAT 2
104081
104052
104061
104062
1040863
104064
104071 1

-

-

-

[ERE

5 O l 0 3530-

0.35%6756

03555758

5000. 333.80918 3u9,
000, 235,84715 369,

38,31 1%2.9%% O 0,003 1a,4%3 0, * PUMP L

5 0 10 3530, @ 3615878 5000, 313,94%3% 389,

5 0 10 3530, 0,3613878 5000, 335,07348 369,

1S REPLACEMENT CARD.

38,31 132,994 © 0,003 14,855 g, + PUMP 2

o, &, ,02 .02 .Ob AE .i W2 e46 (24 B 3
96 .4 198 & 28,9 8 W% .5 1, 0
PUMP TORGUE TwQ PHASE DIFFERENCE CURYE MULTIPLIER
. 0. 4125 407 ,1&% 125 24 .56
56 96 .45 L,
PUMP 5rop DATA CARDS
W0 0.0 c.
o0 2.0 9,
PUMF cunvs SET [NPUT INDICATOR CARDS
[
PuMP-HEAu SINGLE PHASE DAYTA CARDS

1 <1} 1:6038 »19061 1.3638 128963 1.,3186
59356 1.2328 7902 1.1338 1. 1,0000

2 80D =67 2 =5 14 - 25
+ 57556 A 78432 12583 W TT348 V3778
86313 6326 i 1.0000

3 & =1, 2,4722 =, 80574 2,04Té =, 6069 1,831
- 40683 L824 =, 20007L 1.4705 . 1,4038

4 g -1, 2.4122  =,82257 1,9968 =,63332 1,58%7
=. 85334 1,3279 =1 27109 11,1949 = 17716 1,060%
=,05073  1,0156 1 1934219

5 1 0, 25 2 24 il 3
JaLli6 L276E 159763 4584 2THIGET L5992
1. 1,0009 .

& 10 0. 1934279 Q91099 ,922% +166509 8963
1271762 LBT5 1855872 8333 £ET406 L8355
ST4057p . BakE «TEh419 . B4b9 +B71471 ,BE38
1. 1,000

T 6 i =1, -8 .63 b =3
-4 =05 -2 .15 0, 125

B & =i '1. =8 =97 .8 =35
-4 -, 88 -2 =B . =67
PUMP 1oauuz SINGLE PHASE DATA CARDE

108 .19 +6 1393 17289

59552 .8331 .79782 .9229 1. 1.000

2z 7 0 =67 1 =23 5 5

1 T3TE55 ibgggls +TEA04T  .£065%93 . 86T2) 118366
' .

3 6 =1, 1,983  =,B0096 1,394 =,60638 1.,0975
-,40686 1522 =119926 (bbbl . 16032

4 § =1, 1.9843.  =,B2234 1.8308 =,633711 1l.4B20
-,45853 1,557 =,267023 1,8362  =,176107 1,38%9
/08931 1.3481 ' 1.2336%

5 4 0. =45 . -.25 5 0.

L. + 3569 .

£ 10 . 1423361 (090643 1,1965  .188%69 1.1096
27347 1.Q8l6 r436669 8938 157868 T80T
2 T3816 6134 +TERSP L5849 +BT005T  ,a8TY
L #3569

T & =1, =1 "3 =9 1l =3
o, - 45

8 4 -1, =i, =, 25 =9 - Q8 8
o, =6
PUMF HEAD DIFFERENCE CURVE DATA

17 a 0 sl + 03 T3 1,09
5 1.02 AT .01 W7 V94
1.00 1,00
2 8 a ] vk =0k ixs Cr
3 2100 - W21 1l 167
2 . 1400 1.00
31 =1, =1.16 -9 =124 =B =1.77
7 =2.3p -6 2.7 =5 "2.91
=4 2,67 =25 =1.:69 =u1l =3
0 [
4 10 =1 =1.le =9 .78 =8 =5
W T =3l =6 »17 -5 -G8
= 3% o =2 05 .l 13
[ W11
LI 0 Q, 2 =, 3e I A1 1
o8 =93 B =1.19 1.0 =1.47
6 1o ¢ +11 11 W12 125 W15
L] «13 Y] 07 L) =~ 04
.7 - 23 N - 51 .9 =91
1,0 =1,47
TR =1 - Uy .

40 —

#GRS038L0
#GRS03820
#GRS03830
*GR503840
#GR503850
#GR303860
#GRS0IBTO
*GR5038480
*GR503890
*GRSU3900
*GRSDIZLO0
*#GRs03A920
*GR3D3%30
#GR503940
*GR503930
#GRsT3960
#GRSDIFTO
#GRS03980
*GRS03990
*GRSD#000
#GR504010
*GR504020
+GR504030
#GR504040
«GR504050
#GR50a060
«GR504070
#GRE04080
+GR504090
*GR504100
#GR504110
*GR504120
#GRE04130
#GRS04140
#GR504130
*GRS04160
#GR504170
#*BR504160
#GR508190
#GR504200
#GRS04210
*GR504220
#GRSO4230
*GRSOGZA0
*GRED4 250
*GR508260

#GR504270
*GRE042AD
#BR504290
*6R504290

*GR5C4300
*GRS04310
#GR504310

*GRE04320
*GR504330
#GR504340

#GR504250

#GR504360
aGR5043TO
+GR504 380
#6R504390
=GR504400
AGRSON4LD
GRS04420
#GRSQO420
#GR504440
*GR504450
#GR504460
#GR304470
*GR504480
sGR504490
*GRSD450Q
#GRSOAS10
+GR504520
*GR504530
*GRS04540
#GRS0455Q
*GRs04360
#GRE048TQ
*GR5043850
#GR504390
+GRE04600
#GR504610
#GRS04620
#GR504430
#GRED&E40
*GRE04650
#GRS04660
*GRS0RETO
*GR500680
#GR504690
*GR504700
#8R504710
#GRS04TED
#GRS04730
*GR504740
#GR504750
«GR5048760
#GR5047T0
#GR504780
*GR50679Q
#GR504300
#GR504310
#GR504320
sGR504330
#GR304840
#GRS04850
#GRG0&360
sGRS04370
#GR504880
=GR504350
#GR508900
#GR508910
*GR504920
#GR304930
#GR504940
#GRSOAI50
«GR504960
*GR5049TQ
#GRS0ATEQ
#GR50A990
+GRSO5000
#GRSO5040
*GR505020
*GRS05030
*GR505040
#GR5GC5050
*+GR505060
»GR503070



ice0s)l 1 & 2

JAERI-M 939¢

ONLY FOR PSRAT > Dy7

-
105500 750,00 Q.0 T2, 894 386,971 =3T7T.01
*

YALYE INPUT

- PUMP ToRauE DlFFEREhCE curwz DATA

1e091 2 1 8 v#0 vl 5393 L7369
104092 .59552 18331 .79782 .9229 i, 1.000
108101 2 2 7 G =57 o -, 25, 5 15
104102 LT37255 (526546 L, TeRB049 606594 LB6TZ2 A ELT
104193 1, 1.000

10411l 2 3 6 =1, 1,983 -, 60638 1.0975
104112 =, 40686 0822 i 6032
L0e121 2 4 @ =i, 1.9863 = 63271 146824
166122 45853  1.557 = 267022 1,4262 =, 176107 1.3879
o123 -, 38931 1.3481 o, 1,23361 )
108131 2 5 =45 4 -2% V5 d.
104132 13589

10414l 2 & 1,23361 .090643 1,1%65  .148%69 11,1096
104142 1,041  .45866% 8958 (57468 ,TEOT
104143 26134 rT6852 15849 (ATO05T  L4dTT
104144 - 3568

108131 2 T =1, =3 -7 “.l =5
104152 -.45

10s16l 2 B =1 wy 25 =9 =.{8 =8
106162 Q. =67

- PCP VARIABLE INERTIM MOGEL

110010 24 0 O 1.0 ©. 0y O, O * ACCUMULATOR CHECK VALYE

110020 =2 1 0 0.0 0. @ 0O,

* BLONKDOWN ¥ALVE OPENS

0 1.0

120100 3 2 12.46 C.0 0,0 2,075 1.0 150
* LPIS
130100 & 13 .4 0 'GAL/MIN' 100,

T5. 0.0
130101 G, 11‘.9 “12.3 111.3 52,3 96,6 112,3 79.8
130102 162.3 56,1 172,23 50.2 182.3 #2,6 192,3 38,2 202.3 24,3

120103 212.3 11
* HP1S

130200 3 2 ?
10201 0,1 25,

130401 0. =28,8
120402

W% 220, G, 3000, O,

& 0 'GALJMIN' 200, T3, 0.0
Q 3900.0 25,0

137.3 9.2

” FEEDWATER

© 130300 2 1 2 4 0 rLBS/SECT 1031, 407, a0 0,0
123301 O, 25,8383 5.0 0.0 100.¢ 0,0 * L2r2
* STEAM FLOW
120400 2 1 % & D LBS/SEC' 571,85 %721, 0.0 0.0

383 0,94 =22,1306 11.0a =10,3129 * La-2
* Le-2

11,74 0.0 100,98 0.0
REACTOR KINETICS CATA

»
Ll KINETICS CONSTANTS DATA CARD

L] L ¥ 3 L] w3 we w7 w
» nanL va BOVL RACIN UDUF  PROMPT LAMBDA Tav
100 373,815 4.0 1,0 9.93001 0.0 040

FDHER VS TIME TABLE
u;cou W0 2
141001 .2 Lo 0,01 0.900489 0,20 0Q.274)
142002 0,3 b.153171 0,40 0.110821 0,50 0,091625
141003 o & G 083212 0.8 0.073536 1,0 0:06677T
141008 .5 0.063089 270 0.0350858 3,0 0.057265
141005 a.o 0.055204 6,0 0.,052085 8,0 0,049176
141006 10,0 0.047947  15.0 0,044575 20,0 0.04217b
i%l007 30,4 .038783 50,0 0,034434
- HEAT SLABS DATA
- MODE BLOWDOWN # TONG=YOUNG / COND]E=BENGSTON
150000 2 O D 2
» wi w2 w3 - oW w5 wh wT we vy wlD
» IvSL {vSR 1GOM ISB IXLO [MCL IMCR  AHWTL AHTR YoLS
150011 0 53 i [ [ 0 30 Q.0 263,30 2,315
150021 © 54 1 1 Q o 30 Q.0 263,30 2,315
150031 0 55 1 1 3 ¢ 30 0.0 263,30 2,315
150081 7 o 3 0 0 1 o 15, 0.0 5,287
150051 @ 50 H 0 2z 1 1 1121.92 1395, 4% 5.13%
120061 & 5D ? 3 2 1 1 649,38 80T, 68 2,975
150071 10 50 F o z i 1 1121.,92 1395,42 3,135
150081 11 0 3 [l o 1 0 15,9 .0 5,267
120051 1% 0 a ] [ 1 0 26,97 0,0 3,558
150101 20 0 ° [ 0 1 [ 6,925 040 C.914
150111 21 ] @ 0 ° 1 o 6.92% 4.0 ¢.91a
1450121 51 0 5 [ 0 1 0 lb.s 9.9 8,69
150131 32 o “ [ 1] i 3} 15,31 0,0 2,02
130141 33 ¢ 3 o ¢ 1 [ 9,84 0,0 1.3D4
150151 28 c & [ [ 1 0 70,3831 0.0 17,49
15016l 22 q 3 1 [ 1 0 85,2743 040 7,977
15¢1T1 22 -4 3 1 [} 1 o 20,8403 Q.0 3,823
150161 27 ] & 0 a 1 ¢ T,083L 0.0 12.49
150191 26 0 [ 1 0 1 D 45,2743 C.0 7,977
1%0201 25 ] 6 1 ] 1 0 20,8408 0.0 3,823
150211 2k ] 7 0 o 1 0 33,9305 040 5,555
150221 0 29 B ] [0 a 1 0.0 2.728
150231 @ 1 9 [ o [ 1 0.0 556,27 5,79
150281 D 2 9 i © o 1 0.0 394,18 4,106
130251 2 0 10 [ ] 1 o el,9268 0,0 8.966
150261 30 o 11 o o 1 G 99,5778 0,0 6,791
. Wil wiz wi3 wis vl wib w17 wig
. HDMi, HDMR DHEL DHE CHL CHK zBT iTe
130012 0.0 10 0.0 0,0 040 5,3 2.€ 0.0
150022 0.0 040 0l 0,0 049 5.5 0.0 0.0
130032 0.0 0.0 0.9 9.0 Q.0 5,5, 0.0 0.0
150082 0,0 0.0 0.0 9,6 @0 6.0 0.0
150052 0.0 0.0 0.0 6.0 5,79 2,833 Q.83 7.57
150062 0,0 ] 0.0 0.0 3,38 1,5 7,573 9,373
150072 0.0 0.0 0.0 0.0 3,79 2,125 0,83 75T
150082 0.0 0.0 0.0 9,0 G.d 0.4 0.0 0,0
130092 0.0 0.6 0.0 8,0 .21l 0.9 ] 0.0
180102 0.0 6.0 0.0 9.0 4,729 0.0 0.0 0.0
130112 0.0 0.0 N 0.0 4,729  C.0 0.0 0,0
150122 ©0.8333 0.8 0.0 9.0 18,18 0,0 0.0 0.0
150132 0.0 0.0 0.0 9.0 5.228  G.0 0.C 0.0
150182 0.0 G0 0.0 8,0 3,375 0.0 0.0 0.0
150152 O.¢ 0.0 940 6,0 0.9 2.9 0,0 040
150162 0.8 0.0 0.0 0,0 0.0 0.0 o, 0,0
150172 ©.¢ 9.0 0.0 0.¢ o0 0.0 0,0 0.0
130182 0.0 0.0 40 6,0 0.0 0.0 0.0 0.0
150192 ©.¢ 0.0 2.0 0.0 o 0.0 9,0 0.0
180202 0.0 0.0 0.9 0.9 0.0 0.0 9,0 0,0
15021z Q.0 9,0 0.0 0.0 040 0.0 a,0 0.0
150222 0.0 60,3131 0.8 0.0 040 0,0 9,9 040
150232 6.0 0,1797 0.0 0,0 6,0 0.0 0.0 0.0
150242 0,0 0.0 0.0 0.¢ a.0 0.0 0,9 0.0
130252 0.0 0,0 0.0 0.0 0.0 0.0 g,0 0.0
150262 0,0 0.0 0.8 0.0 9.0 Q.0 0.0 0.0
. NATURAL CIRCULATION STh GEN SECONDARY
150056 2
150068 2
150074 2
. CORE 5LAB DATA
* wl w2 M3 W w5
- I5LB NODT CLTl
160010 1 s T 4 2.025+3
180020 F] s T 2 2.025-3
160030 3 5 T &8 2,025~3
- wT wh LE]
* © GFRAC §PMQD &DMOD
180011 . 37639 0.0188 0.0 » L2=2
160021 C,46508 G,0182 0,0 # L2m2
166031 0.15853 ©.0183 0.0 . L2e2
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#GREQ5080
#GRE0S0F0
*GRS05100
#GR§05110
#GRS05120
#GR§03130
#GREQ5140
#GRSO5130
#GRS05160
*GRSO5LTC
#GRE05160
#GRS05190
#GRSD5200
#GR505210
+GR505220
+GR505230
*GRSO5240
«GREO5250
#GR505260
#GR503270
*GRS0%2480
#GR505290
#GRS05300
«GRSO33IL0
#GRS05320
#GR=0%330
#GRS05380
*#GR8D5350
#GRS05360
*GRS05370
#GRS05380
*GR505390
#GRSD8400
*GR&D5410
#GR505420
*GRS05430
#GRS03440
#GR505430
#GR505460
*GRE054TO
#GRSO3480
#GR505490
“GRSO5500
#GR505310
#GRS05520
*GR5G5530
#GRSO3580
*GR505550
#GR505560
*GRSO3370
*GRs05530
#GRs05590
#GREQ5600
*#GR50%610
*GR505620
#GR505630
#GR5D5640
*GRSO3650
*GR505660
+GR50%870
#6Rs05680
#GRSO5690
#*GRSOSTO0
#GRSOSTLO
«GRSOST20
*GRS05T20
*GR503740
»GRSO5T30
*GRSOSTED
#GRSO5TTO0
*GR5OSTED
*GRSO5TI0
#*GR505800
*GR505810
«GR505820
*GR503830
+GRSO3E4D
+GR505850
#GRS05860
+GR50587T0
#GRSOBEED
#GR505890
+GR504900
*GRs05910
#GR50A920
#GRS03930
+GRS05940
#GR305950
*GR50596D
*GREOBITO
+GR505980
#GR5059%0
*GR506000
«GR506010
*GRS06020
#GR504030
#GR506040
+GRS06050
*GR505060
*GR5060T0
*GR506080
®GRSOS090
+GR506100
#GR506110
*GRS06120
«GR506130
#GR506140
*GREO6150
«GRS0OLLED
*GRE06LTO
*GR506180
*GRs06190
#5RS06200
#GRS06Z10
»GRS06220
*GRs06230
RS06240
*GR306230
#GRSO6260
»GR508210
#GR50628C
#GR506250
#GR506300
#GR506310
#GRG606320
#ER506330
#GR506340
#GR306350
#GR506360
#GRSQ6ITD
#GR506380
*GRS0EIT0
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650 » wl wz w3 e w Wb #GR50E400
651 * ISLBAS I§#TAB  ESMOL EF EC  FRALT #GRSO6ALD
B52 180015 2 2 2.0 5.30 9,75 0.93 #GRSO6S2D
&33 160025 [+ o 0,0 9,90 0.7% 0.9} #GRSOLL3IC
656 160035 G G D,4355 0.90 0.5 ¢.93 #GRSDE440
655 . wld will w12 wll wle w1l *GR506850
56 AFRta)y (53 (&) (T)  HCOWND WPLENT #GR50686D
657 1egele 0,0 0,0 0.0 ©.0 0.112 o,e *GRS0E4TO
658 160076 0.0 0.¢ c.0 0.0 .11 . 0.C #GRS0B4EO
659 160036 g.c 0.0 ©.0 [.G 0.i11 G.2%22 +GRS06490
$60 * wlg w9 L3 @il w22 aGRS06500
661 - FSWELL FREL sL 5N 50¢ #GRSDESLD
662 160017 0,0 149 c, o, C.0 #GRE0E520
643 160027 G.Q .0 D b G, #GR5063230
bb4 160037 G,90 1.0 225, 32500, 2,03 #GRS06540
865 * SLAB SEOMETRY TNPUT =GRSCEEL0
6Eb = 16 [GAP NR IM NDX R0 %R PF *GREQADED
&67 17¢1l0L 2 2 1 & G2 C,Di524558% 1.0 * FUEL »GRG063T0
(11 17002 1 2 1 ¢,00C312% 0,0 + GAP #GREU4580
BEY 170103 a 3 2 0,CU2025 Q.0 » CLAD #GRE0E590
870 170201 2 2 5 4 0,01e75 QU20% J.C ® S5 & TUBES wGR3D66D0
671 pagibair 0 5 4 +OC2Z0a 0.¢ #GR506610
672 1to3ol 2 2 4 4 2.2r +02UR 0,6 » 5 6 PLENA #GRS06620
®T3 170392 4 b ou p21c9 C.0 aGRs06630
674 lroepl 2 2 & & C.a6b 1033 9.0 » PIPE #GR306ESC

: 875 170402 2 & & 078 D.C #GRSD6650
674 1705C1 i 2 4 B 92,1438 LERED 0,0 s ECC PIPE #GRSQE6ED
617 170302 o “ 5 L0B33) n,0 #BRSUESTO
6T8 173503 L 4 3 410417 2,0 *GRSQLEBC
79 170801 H 2 4 3 1,45812 (05558 3,0 s & v FILLER/ #GRSD6650
aBo 170602 0 a3 +1ll11 D.C & BAHREL #GR506700
&3l L7oTCL 2 2 4 2 1,%41e? +0355¢ 0,0 = LOWER HEAD =GRSO0&TLO
64z 1roice c s 3 211111 ¢.0 *GRSCBT20
523 170801 1 2 4 b Q.0 10259T6234 c,0 » LCSF #GRSOGTIC
Ghé 170892 ] [ J012988117 9.0 #GR306T40
13 170901 1 2 L 0. b,944a4a=3 C,0 % SUPPORT #GRSUETS0
(1] 170902 bl & b 3.472222= C.0 ° #GRS04TED
6R7 17100l 2 H w03 1.2% +05556 ¢,0 = UPPER HEAD #GRS06TTO
(11 171002 L 4 2 f12111° ¢,0 +GAS0E TR0
&85 171191 H 2 @ 3 1.2% 02083 0.0 = BARREL #GR506790
690 173102 a “ 3 . O81eT Q.0 *GR506800
891 - MATER AL PROPERTIES LATA #GRSO681D
692 - THERMAL COMDUCTIVITY JATA *GR506B20
693 - URANIUM OKIDE *GRS06B30
694 180121 0 C.32009879+2 D aBSL82274) *GRE06E4D
©9%3 180102 Q. 29CIe2Ided 0,37uajp5esl *GR50625D
896 180103 0,548675983 G, 3036460741 #GRS06AED
697 180104 0,807T00902+3 C, 235758481 AGRS0&8TD
698 180105 0,106534E1+4 0.221321G6+1 #GRS06BED
(1] 1B0106 ,i3236T014 Q.1955077&+1 #GRSO&690
700 180107 0,1582008244 0.4750087T41 N »GR506500
701 130108 7,1Bag3E124e Crl60D0452e1 *#GR506910
702 180109 2.20986Ta+E Cal4769278+41 #GR306920
T03 180130 0,235TLOTIG Q1200455241 #GREC6930
Tod 180111 C.Enl53404%4 U 12068880+1 *GR506I0

: 0% 180112 0.28730734+0 G,12542912+1 »GR3DETIIO

] T08 180113 0,312200654 G.L1Z573030+1 =GRs504960
107 180118 0,33903335+4 G,13317028+1 RS0e970
T08 18Q11% C,36086T2b%4 Q.13822821+1 REOETAG
T0% 180116 C,35070056+4 0.laTe2oeb+] *GR506590
710 180117 DielE533BTH4 Cel%9a36lisl #GRSQTO0R
711 10118 D,04238TL740 0,17311313+1 *GRSOTOLO
712 180119 0.6nB20048%8 Q.19599311+1 #BREOTEZ0
118 18020 Q. Aged2ITR+S 0.222357750+1 *GRS0T030
e * GAP «GR507040
715 180200 & 3z. ,082 620, 138 1000. L17 1500, ,207 2007, .2el 5406, .43l #GRSOTQ5Q
116 - ZIRCONTUM *GREOTOE0
Ti? 180301 E 0,32005879+2 9.7105081241 «GREUTOTO
718 180302 C,1956G613+2 $403186+] AGR507T060
719 180303 0,35920237+3 0, 0317063641 «GRS0DT0SQ
720 *GR50T100
721 140304 G.952279862+3 0,91552271+1 #GR507110
122 180305 0.68635487+3 0.597T488C0+1 *GRS0T1Z0
123 180308 G, BA99TL1L+I 0102958522 #GREGT13C
F28 18G307 G.10195874a C.11038237+2 *GREDTL40
T3 180308 0.11771836+8 Gi117E1963+2 *GR50TL50
T28 180309 2,13407799+4 11296 70C2+2 #GR507160
127 180310 0,15043T6L+4 0.132%33242 #GHSQTLTO
128 150311 0, i6bTITLI+4 0. 1422090142 #GRSOTLED
129 180314 ¢,1B215636+4 0.15265Tu3ed #GRSQTL1I0
730 180213 ©,1995164E 0 D.16259T0L+2 *GR507200
731 180314 D.2158Tallvé G.1T810860+E «GR507210
732 180315 0.,23223573+0 Cr19343100¢2 #GRS07220
733 180316 0. 2085953644 0,21076%80+2 #GR5UT23D

! 138 180317 Chg6495ugase 09,23031070+2 #GRSOT240
733 18ca18 Ce2813186140 0.25226611+2 aGRSOT250
736 18031% Q2976702344 G, 2ThB3LT4%2 *GR5UT260
737 180320 0,31403388+0 U 3082072842 *GRSOTITO
T38 - 304 STAJNMLESS STEEL #GR5072480
138 180401 =2 O, 8.2928 809, 12,28332 #GRS07T290
Ta0 s INCONEL 6C0 =GRS0TI00
Té1 180501 -5 g. B.s 200, Fe1 40G. 9.9 B¢, 1009 HCD, 1E:C #GR5Q7310
742 - VOLUMETRIC HEAT CARACITY DATL +GRS0T220
743 - URANMIUM OXIDE #GRS07 330
Tas 190181 15 22, 3e.47 122, 38,35 212. 40,55 332, 43,55 eGRS07340
48 190102 152. 66,80 2012, 51.3% 2732, 52.65 3092, 56.35 #GAS07350
T46 . 150103 3452, 63,05 3Blé. 12.60 4352, @%.7C 4532, 94,23 *GR507TIA0
187 150104 07i2. 9815 ¢B9Z, 100410 5iea, 1al.4Q #GRSOTITO
1o - GAP . *5R507340
Tas 190206 2 32. 000075 5e00, 12000TE #GAS0T 390
750 . LIREONIUM #GH507400
51 190301 9 32, 25.92 212, 248,755 392, 30,275 572, 3159 #GRS0Teld
742 190302 932, 32,615 1292, 35,235 1742, 236,853 1743, 23%.225#GRS0T420
753 1903023 3380, 35,235 *GR5(T430
T8 " 304 STAINLESS STEEL #GRSOT440Q
755 150401 -6 30D: 44.B9 DG, 45.G23 5OG. 45,19 KOG, 43,42 +GRSOT650
T84 190802 06, 45.78% 600, 46,265 #GRSOTH6D
137 * INCONEL 600 #GRS0TATD
758 To050] =5 0. 51.39 200, 57,42 400, 61,80 600 63,55 80D, 5,59 #GRSOT4E0
759 - LiNEAR EXPANSICN COEFFICIENT DATA =GHS0T430
760 200101 =2 +  URANIUM QXIDE =GRSOTS00
761 200102 Az, 3, 7752-6 €000, 9.31l=6 #GRS0TSL0
762 200201 =2 * GAP *GRSGTS20
763 20202 32¢ 0.0 e0G0. 0.0 #GREQTSI0
Tes 200301 -4 »  ZIRCONIUM sGRSOTIND B
TES 260302 770 3.1T.l=s 1672, %,5051=6 1413,  5.3900=¢ =GR507550
766 200303 5000, 5,390+ #GR507560
TeT 200801 =2 +  30¢ 55 #GHSOT5TO
Tod 200402 . ©. 5C00. D. *GRSOTH80
769 200501 -2 & INCOMEL BDC *GRSOTE90
i 200302 G. 0. 500C. E. *GRs0TRO0
171 * FUEL PIN BLOCKAGE DATA #GRSDTELD
112 230001 L 2 2 2 ©, 086917 #GR50T620
T3 27Go0L 14 2500, Q. 2200 100, 1820, 200, =GR50T630
T8 270002 1720. a0l 166G Gy 1600, a0, #GRSOTE4C
7 270002 1540. 1900« ieB0. 12004 le40, 14C0. #GRS0TE5Q
176 270004 1800, 1630, 1370, 1B00. 1235, 2000, #GRSOTERD
me 270005 1316, 2200, 1280. ZaC0. #GRSATETQ
T pLIbE 1% A0 G 8O- 190 &0, 200, #GR5OTHED
179 280002 304 4apd. 5 620 5. BCO. #GR50TBI0
T80 280003 6, 100G, 7%. l2c0. TT,  1udC. #GRS07TOD
TRL 280004 73, 1693C, &7. 1l8C0. 5T, 2000. #GHSOTTLD
7Bz 2800053 22, zand. 3¢, 240C, *GR50TT2C
783 . 2900C1 18 2%c0. . 2200. 100, 1820, 200 #ER50T7I0
TG 290002 17304 . 1660, e00 1800, 80G. *GRSOTTAQ
785 290003 1530, 100G, lesd. 1200,  Led0.  Le0G, *GRSOTTSE
786 230004 1aG0, 1600, 1379, 180¢. 1335, ZC00. #GRS0TTE0
787 250005 13ti, 2200 1280, 2400, *GREOTTTO
TRH 30000l M 123, e 123, 109 59, 200, #GRSUTIA0
TS 300002 4, &0C, &5, 8G0. BF, 400, aGRSQ7TT90
790 220003 1g8. 1008, 123, 120C. 12%. 1e00. +GR507800
Tl 300004 i23. 1600, 113. 1800 94, 2000 #GRSOTL0
792 300003 11, 2200, 56, F4d0. #GRS07820
T93 . GRSOTEID
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Appendix 3 Input List of Time Dependent Nozzles Model

_ LISTING OF [WPYT DATA FOR CASE 1
1 mLOFT LP26=J2]1 L2+2 POSTTEST ANALYS(S #.2200010
2 - +L2200020
3 - TIME DEPENDENT REACTOR VESSEL NOZZLES *L2200030
s . *L2200090
5 aws PROBLEM DIMENS]ONS CARD el *L2200050
& . *L 2200000
7 - [ R *L2200070
) . N s v * 2200080
i 9 * L N N N N N N P N N N N N N N F N #L2290080
10 - L En T ¥ B T 1 M CNTF 5 & M C M R | «L 2700100
11 * M D T RO UDU # « L 1LL © ADOTOT #.2200110
12 + P 1 € P L ¥ N C ¥ ¥ L B M T R X 6 5 L 2200120
12 * - L - LI »* LA - * - * ® » @ .LZzOulJO
14 w#ORD = § 2 3 & 5 6 T B % 19 11 12 13 14 15 16 17 18 19 #L2200140
15 * =L 2200150
1e gigpol -2 9 5 Z 1a 0 ¢ 21 0 0 @ 4 45 7T & 3 0 O 1 #L2200160
i 17 * =L2200370
i 18 #L2200180
19 plogp2 24,38 1.0 2200190
20 oipo3 ¢ o 11 o 1 #L2200200
2] p20000 SR 1 SR 2 SR 3 AP 2 Jw 18 JW 21 JR 18 JX 21 AX 4 #L2200710
22 030003 50 106, 0. Gl #L2200220
23 - TIME STEP DATA #.2200230
24 ga00i0 1 33 20 4 €,061  ©,0005 2.2 L,0vé #[7200280
25 03p010 4 25 20 4 0,001  0,0005 0.2 1.0%6 +. 2200250
CARD ABOVE 1S REPLACEMENT CARD,
EY 030020 2 50 2 O ©,005 ©,001 4,0 * 2200260
27 Da0020 & 25 2 O ©,005 0.001 4.0 *L2200270
CARD ABOVE 15 REPLACEMENT CARD,
1 20 D3G030 2 50 s o 0,01 0,001 14,5 *.2200280
] 29 036030 4 25 5 0 0,01 0,001 14,3 +2200290
CARD ABOVE 1S REPLACEMENT CARD,
10 o3posn 5 oo & O 0,001 00,0001 3,9 #,2200300
. n 030040 20 30 & ¢ 0,001  0,0001 5.0 *L2200310
CARD ABOVE 1S REPLACEMENT CARD.
a2 030050 2 2 0 0,005 0,0002 0.4 (2200320
33 030050 8 23 2 O 0,065 0,0002 0.0 #L2200330
CARD ABOVE IS REPLACEMENT CARD.
3% ®  TRIP DATA 2200340
3z gapozs 1 1 o & 1940 o, * END TRIP 2200350
36 gacQ20 z 3 O © 0,0 0, * TRIP ON FILL JUNCTIONS *, 2200380
! 37 . VOLUME DATA *L2200390
a8 - Wl w LE] LY w5 wh #L2200400
39 . IBUB IREAD _ PRESSWRE TEMP QUAL VOLUME &, 2200410
40 050011 O 0 2271611684 539,18146 =i, 14,29 *L22004320
a1 050021 O 0 22T0,028911 587,02 L3 17,353 #L2200430
42 950031 0 0 22T2,19€873 544,13 -1, 2,9659 *L2200440
43 050061 0 0 2272,94T154 345,18 =1, 3,6067 %L 2200450
an a%0051 0 0 2274864697 344,18 =1. 5,6855 *L2200460
45 050061 O O 2271,792352 Skd, 1B -1 2.9659 #1.2290870
46 Q50071 0 0 22T2,935498 544,18 “14 3.6067 2200830
. (34 050081 O 0 22T4,864T12 544,18 =1. 5,6855 *L2200890
: 45 gsebgl Q0 2276,3z1083 544,18 -1, 19.061 *L2200500
; &9 050101 0 0 2275,40Ti12 544,18 -1, 3,908 *L2200510
: 50 050111 & 0 2273.25192% 544,18 =1, 17724 *L2200520
i 51 050121 0 0 227e, 3835l 553,00904 =1, 3,2259 *L2200530
52 050131 0 O 2273,683300 572,16411 -1, 3,2259 *L2200540
53 05014l 0 0 2Z73,000345 585,77609 1. 32239 #1, 2200550
54 - wi wh ns w1 wil *L2200580
55 - VOLUME HEJGHT  M[X LEVEL FRIC  FLOW AREA EQW DIAM *.2200570
56 050012 5,4712% 5,4712% i 2.%694 1,049 « 2200580
57 050022 o, 285 #2985 0 2,1875 1,668% 2200590
58 050032 2.36823 2,36833 [ 1.8323 0,19937 #L2200600
59 050042 4,9417 4,9417 0 0,16358 0,2265 *L2200610
80 030052 7,736% 7.138% 0 0,16358 C. 2547 *L2200620
6l 050062 2,36833 2,36833 [ 1,8323 0,19937 #L2200630
62 050072 - 4,9417 4,95617 0 0,76358 0,2265 *L 2200840
63 050082 7.7369 7,7389 [ 0,76358 0. 2547 *L 2200650
64 950092 2,4014 2,4014 ] 2.109 4.9583 *L.2200660
5 050102 1,7076 1,7076 [ 1,648 1,049 sL2200670
66 050112 13,4974 13,4974 ¢ 0,1218 0.0312 #L.2200630
&1 050122 L,p3325 1,83325 ] 1,797 4,1308=2 #L2200690
1) 050132 1,83325 1,83325 ] 1,7597 4,1308=2 *L. 2200100
&9 050182 1.,83325 1,83325 a 1,7597 @,2308"2 #L2209710
10 . wiz wi3 #L.2200720
71 . ELEVATION [AMBELD # 2200730
T2 050013 =6,75625 ] *,2200740
| 73 050023  =1.283 0 *L2200750
| 14 050033 -1,28% ] *, 2200760
H 75 050063 =6,2267 0 2200770
76 Q50053  ~13.9636 o * 2200780
17 050063  =1.285 a 2200790
78 050073 =6,2267 [l #.2200800
79 050083  ~13,9636 ] -Lazoo!%o
80 050093 «16.36% ] *L2200820
81 950103  ~13.9636 ] #L2200830
a2 050113 =33,963¢ a *L 2200840
83 050123 =12.256 [ *L2200830
84 050133 ~13,4227% o »L2200860
[t 050143 -5.589% a sL2200870
‘ I - JUNCTIGN DATA *L2200450
a7 - Wl w2 ¥3 wa w5 we Wy ®, 2200890
! 8 . IN QUT PUMP VALVE FLOW FLUN AREAS ELEVATION »L,2200900
; 89 osogly 1 2 O 9 406,0183  0,76958 -1.283 s 2200910
90 080g2Y O 2 1 0 427,3856 1.0 0.0 aLz200920
91 osog3l © 3 2 9 421,385 1.0 0.0 2200930
92 0B0gal 3 & O 0 322,8291  0.TE35s 1285 #L2200940
93 ceopsL & s & O 210,6556  0.65247 -6,2267 sL2200950
. 94 cepoel 5 9 0 @ 213,897 U,65247 -13,9636 #1.2200950
95 oBORTL 3 & 0 O 105,3565 Q3038 «0,10083 *L.2200910
96 Qpocel & 1 0 O 111,3T36  1.3972 -3,7559 #L2200980
97 080091 » 8 U 0 =3,2391  2.2956 10,0952 #L 2200990
58 o800l 6 1 O @ 15,3536 0,76358 -1,285 *[ 2201000
9 okpLll T & O © 216,7300  0,63287 -6, 2267 +L2201010
100 pgolzl B % U O 213,4909  0,6527 -13.%636 *L2201020
101 gsolal 9 10 0 @ 06,0163 1,487 =13,%638 *L2201030
102 gsglel’ 9 11 0 @ 21,3693  Q.lile =13,9636 *LZ201040
103 080151 11 2 o 4@ 21,3693  0,109%0 -0, 56562 *L22010%50
108 QBQlél ¢ 6 3 O 0.0 1,0 0.0 *L2201060
105 80371 0 2 & O 0.0 1.0 0.0 #L 2201070
106 CED1RL 10 12 O © #Q6,01sd  1.0312 12,4296 *L 2201060
107 080191 12 13 O O 40,0183  L.8431 =10, 42215 *L 2201090
108 . Q80203 13 18 O Q 06,0162 1,565l -8,589% *L2201100
109 cgQzll 1 1 O O 406,013  L,2572 -6,75475 *L2201140
11e . w8 w9 wlg wll wlz wid wld L 2201120
111 . INERTA £ UUNF F JUNR INDX  J  CAL MVMIX *L2201130
112 080c12  2,31ls 0,227892  0,41004 o 5 0o 3 sL2201140
T 113 0BOB22 5,173 1,102664  Q,6816 1 5 0 3 #L2201150
114 Q80033  3,9479 L,439602 0,804 15 o 3 wL2201160
115 080042 4,119 1,017 0.2084 o s 0 3 #L2201170
116 080052 'B.3021 0,43325 9,08665 ¢ 5 0 3 #L2201180
117 0BODEZ  3.4303 617268 0,171le o 3 0 3 #L.2201390
118 0B00T2  4,615% 1,893 1,893 1 5 =4 3 # 2201200
113 0BOOAZ 33,2791 0,83%0 0,8350 1 5 =4 3 #L2201210
120 0B0O%Z 2,Q402 Z.7284 2,7284 1 5 = 3 =_2701220
121 080102 4,1193 1,047 012088 ¢ 5 © 3 *L2201230
122 g8bllz  8,3021 0,83325 0,08665 ¢ 5 0o 3 #L2201240
123 940122 53,4903 9.726% 0:+1Tle o 5 § 3 L 2201250
iza 9BQL32 1,2563 1.403724  1,1el 6 5 0 3 *L2201260
12% 940142 55,951 1,46981 JRLTE1 ¢ 5 a3 #L2201270



JAERI-M 9399

126 380152 55,86 2,93767 2,93787 ¢ 5 0 3 2201280
12T 080162 3.91b8 c, 804 1,439602 1 5 0 3 #L22012%0
128 040172 4,741 0.6616 1,10264 1 5 0 3 »,2201200
129 380162 ° 0,7267 1.1lel92e Q.95452 Q El "] 3 #L 2201210
130 080192 1,04lB Q.LlQ4e ¢.10864 u 5 <] ] ®L2201320
1 080202 1,0418 0, L0beH 3,10464 ¢ 5 [ o - #[.2201330
132 080212 2,2288 0.93300% 1,U5563 o 5 Q 3 =L2201340
1323 * W15 wle wiT  wlB W19 w20 w2l €L 2201350
134 - JUN, DIAM, CONCO  ICHOKE ENTH SRCOS [FLOGD  [ADJUN #L2201360
133 pEQ013 1,12249 1.0 -1 o -1,0 9 C #.2201370
136 080023 £,53233 1.0 -1 o 9,0 o 0 %L2201260
137 020032 0,93033 1.0 -1 0 9.0 o 0 #L22013%90
138 QB0Gs3 3,042 1.9 =% 9 1,0 ] 0 #L2201400
13% 0BURs3 2,917 1.4 -1 0 L.t 0 9 #L2201610
140 05I063 2,917 1.0 -1 9 L0 0 [ #L2201420
1al 080073 2.3833 1.0 .l bl 0,0 ] ] 2201430
142 QBODBI 4, 5417 1,0 -1 a G. 0 0 Q #L2201480
143 TEOD93 7. 7365 1.9 -1 9 G0 0 G #L220145C
la4 Q80103 3,042 1.0 =1 Q L.¢ <] Q #L2201460
145 280113 2,917 1.0 -1 a 1.7 o qQ #L2201419
146 osnlzy 2,917 L.¢ -1 ] 1,0 0 o #L2201480
147 080133 2,2643 1.0 -1 o »1.0 0 b +L2201490
148 Q8143 0,551)1 1.0 =1 a 1,0 Q o *[, 2201500
14% G80L52 0,43 1,9 =1 a =1,0 Q o #.2201510
150 Q89163 0,%3232 1.0 =1 4] [ o] ful #L2201520
151 0BOLT3 0,93232 1.9 -1 Q C.9 Q g #L 22015230
152 80183 2,204 1.9 -1 z G, 0 < #.2201540
153 080193 1.402e 1.0 =1 3 () <] & *L2201550
154 080203 1,4026 1.0 -1 3 6,0 0 Q “2201569
155 080213 22,1167 1.0 -1 1 9.0 o [ #L2201570
156 . RESIDUAL TURN=DFF CARD #.2201580
157 PLEDL 1 #L2201590
158 - +L2201600
159 * INTACT LOOP HOT LEG NOZZILE AL 2201610
160 130100 2 4 26 1 0 CLBS/SECY 225G, 395,150 0.0 G.0 aL2201620
1el - TIME MASS FLOW ENTHALPY 2201630
162 130101 0:0 =437, 368 595,150 *L2201640
183 130102 0. 05 350, 592 #L2201&50
164 130103 o1 “145,086 591,392 #LZ201660
165 130106 0.2 71,0338 591,176 2201670
166 130305 028 =70, 591125 =L2201680
16T . 130106 [«1] 280, 59145 #L 2201690
168 13claoy 0. b4 =180, 29175 2201700
169 130108 .52 13, 592 *, 2201710
i70 120109 0.4 =250, 592.5 ».2201720
171 130110 .78 =25 593, *L2201730
172 130121 €195 «200+ 523.3 2201740
173 130112 1.1 =100, 594, «, 2201750
174 130112 1.2 103,271 592,406 *L22017¢D
115 130114 1.4 25, 593435 #L2201770
176 130115 1.% =25, 596, *L2201780
177 130116 1.8 =200, &03, *L2201799
172 130117 2.2 143,802 07,12} *L2201800
179 130118 3,2 8634 625,983 sL2201810
180 130119 .0 =36.5735 634, 24k #L2201820
181 i13olz0 5,0 =35,7271 aTu,520 #L 2201830
1482 130121 5,95 ' 138, *. 2201840
183 130327 6,0 0,9655 6584069 sL2201650
16¢ 130123 7.0 27,5136 661,002 +L.2201650
18% 120124 £,0 @3,5290 663,700 #L2201870
185 130125 9.0 60,9953 660,790 +L2203880
187 130126 10.0 [SRTE] 658,994 *L2201890
138 * *.2201900
139 * INTACT LOOP COLD LEG WOZZLE 2201910
190 130200 2 4 13 1 0 OLBS/SECT 2250, 539,979 0,0 0,0 *L2201920
191 * TIME MASS FLOW ENTHALPY *L2201930
192 130701 0.0 427,386 538,979 *1 2201940
133 130202 ¢.0s 90, 5374 # 2201950
194 130203 a.1 493,357 533,428 #L 2201960
195 130204 0.2 552,526 531,667 #L2201970
196 130205 1.8 500, 534,615 #L 2201980
197 130208 3,3 468,300 536,007 #L2201990
198 130207 4.8 514,732 538,359 #L2202000
199 1202048 6.0 497,37} 541,555 2202010
200 130209 BeS “34,21% 545,425 #L22Q2020
201 130216 7.5 299,522 54m, 2% * 2202030
202 130211 4.5 252,030 552.671 *L 2202040
203 130212 9.5 203,905 560,008 *L2202050
206 130213 10.5 163,254 5704120 «| 2202080
205 * BROKEN LOOF COLD LEG NOZZILE *L2202070
206 130300 2 & 16 1 0 LBS/SEC* 2750, 539,197 0.0 Q.0 *1, 2202080
207 - TIME MaSS FLOW ENTHALPY +L2202090
208 130301 0,0 .0 539,981 #L2202100
209 130362 0,05 =1600, 5375 #L2202110
210 130303 el ~1050, 536,197 *_2202120
211 130304 C.2 =1063.18 536,250 #.2202130
212 130305 1.2 =927.404 535,379 - 2202140
713 1303086 2.2 -821,481 540,140 *L2202150
214 139397 3.2 =769,877 543,725 *.2202160
215 130308 3445 =740, S44,5 * 2202170
216 130309 a0 -433,478 545,455 « 2202180
217 130310 4,2 -380, 545,2 *L2202190
218 13031l 5.0 =380,453 544,732 *_2702200
21% 130312 &0 549,621 «L2z0z210
220 130313 1.0 =33],332 554,592 *L2202220
221 13031 8,0 ~315,113 5584354 2202230
222 130315 g.0 -28%,185 564,093 *L 2202240
223 13031 10.0 142,879 5811928 2202250
224 * HROKEN LOGP HOT LEG NOZZLE #.2202260
225 130400 2 & 1% 1 O rLBS/sECT 2250, 595,150 0.0 0.0 * 2202270
226 - TIME MASS FLOW ENTHALPY 2202280
227 130401 C.0 0,0 595,150 *L2202290
228 13¢a02 0:0% =382, 591,392 +,2202300
229 130403 0.2 =3a1,304 591,435 #,2202310
230 130404 0.5 =320, 59243 *,2202320
231 13040% 0.8 -130. 594, *L2202330
232 130408 1.2 =1%9,020 585,404 #.2202340
233 130407 1.5 =5%, 597, 2202350
234 130408 1.6 =125%, 598, * 22023460
238 130409 2.0 125, 605, 12202370
236 1320410 2.2 =84,8048 607,121 *L2202380
237 130411 2,5 =50, B6l5, +L2208290
228 130812 3.2 -40,9551 629,983 +L2202600
239 130413 &,0 -49,7381 654,244 2202410
240 130416 5.0 -66,4951 614,520 2202420
2431 13pals 6.0 =6T45529 710,229 *L2202430
FLY] 130416 1.0 ~65.7691 759,788 #L 2202440
43 130417 8,0 -73,0599 784,130 #L2202450
244 130ale 9.0 -B5,7552 773,636 # 2202460
243 130419 0.0 =89, 944t 762,512 *L22024T0
248 * HEACTOR KINET]CS DATA *L2202080
247 * KINET1CS CONSTAMTS DATA CARD *L2202690
240 + w1 w2 w3 ne w5 we w7 LT »L2202500
249 * NODEL KMYL BOVL RHOIM  UDUF PROMPT  _AMEDA TAV #\, 2202510
25¢. l&Go00 0 Q 371,875 0,0 1.0 0,93001 0,0 Q.0 |, 2202520
251 * POWER W5 TIME TAHBLE « 2202530
252 141000 20 2 2202340
253 141001 9,0 1.4 Q,01 0.500689 20 0.,2743 *L2202530
254 161002 0,30  0,153171 0,40 0,11082] 0,50 0,091625 412202560
253 141002 0,6 Q083212 Qeb 0.07355¢ 1,0 Q. 068177 #L2202370
238 lalpos 145 0.0R3085 2,0 0,059834 3.0 Q.05T285 # 2202580
251 141005 4.0 0,055204 6,0 8,05208% 2,0 0,04977¢ L 2202590
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lelgoe 10,0 0,047947 15.0
141007 30,0 0.L38TRY 50,0
* . HEAT SLAB DATA

* MCDE BLOWDOWN ¢ TONG=YOUNG
150000 2 O 2
-

wi w2 w3 L2 W5 wé w? L3
+ IVS{ IVSR [GOM 158 [XLC IWCL IMCR  AWTL
150011 0 12 1 ° Q [ kL [
isop2l Q 13 1 1 [ o 30 0.
15Q031 Q 14 1 1 [+ [ 30 0,06
159041 5 c 2 [ 4 i 4 10,8831
150051 & ] 2 1 o b O 45,8763
150061 3 ] 2 1 o 1 Q 20, 84CE
150071 & ] z ] ] 1 o T,8831
150081 T Q z 1 Q 1 Q 45,2743
i500%1 & Q i 1 Q 1 a 20,8408
isglioy 9 ] 3 Q Q 1 Q 33,9305
izolll o 10 “ 0 a Q 1 0,0
13p121 Q 1 5 a qQ 2 1 2.0
150131 Q 2 5 1 a 4 1 [
1501lal 2 @ & o ¢ 1 o 41,3264
150151 11 0 7 a 0 1 0 99,5774
. Wil Wiz w3 Wls wis wle
- HOML Hp#R: DHEL DHER CHL CHR
150012 0.¢ 0,0 9.0 2,0 0.0 5,5
150022 o0 0.0 0.0 0.0 0.0 5.5
150032 0.0 0.0 040 0,0 0.0 5,5
150062 [.C 0,0 G0 0,0 0.0 0,0
150052 .0 0.0 &0 0.0 0.0 0,0
150062 0.0 0.0 20,0 4.0 Qe Q0,0
150072 §.Q Q.0 2.0 0.0 0.0 0,0
150082 O c.0 .0 0,8 .0 0.0
150092 O.¢ 0.0 0.0 0,4 0.0 0,0
150102 0,0 0.0 &.0 o.0 0¢0 0.0
150112 ©&,0 0.3131 9.0 %0 0.0 ¢.0
150122 &.0 0,1797 0.0 4.0 0.0 0.0
150132 0.0 0o Q.0 a,0 0.0 0,0
isgle2 0,0 .0 0.0 d.9 .0 Q.0
ipis2 0.0 e.0 1] 0.0 O 0.0
- CORE SLAB DATa
* wl w2 W) w4 wh
* 15L8 NODT cLTf
160010 1 1 2,025=2
160020 2 > T 8 2,025=3
160030 3 5 T8 2,025=3
* w7 L1 w3
+ GFRAC GPMOD GOMOD
le00ll 0, 3Te3s Q,0Lles8 0.0 - L2Zm2
LleD02s b, #6508 0,088 .0 © Li=2
lebo231 0.134852 Q.0LEE 0.c * L2=2
L wl w2 LE] W w5 Wi
. TSLBAY ISWTAB  GSMOL EF EC_ FRACT
leQpls a Q 0,0 0,90 0,73 0,92
logo2s a Q 0,0 Q.90 L.73 0,93
le0n2s a il g,43%5 0,90 0,75 0,93
- Wil Wil Wl W12 wlt w15
* AERCGY (5) (82 (7} HCUND VPLENI
160018 0,0 a,0 ¢,0 0,0 0,111 G,
160026 0.0 0.0 0.0 6.0 Q.31 -G
le003% 0.0 0.0 $,0 C.0 0,311 G.2522
- wWlB wly w20 w2l wig
* FSWELL FPEL SL SN 5L
1s0047 0,0 1.0 G. [
leQ27 0.0 10 N 0, L, C
160037 0,0 1.0 325, 32500, 0,03
- SLAB GEOMETRY [NPUT
hd 1G |GAF NH IM NDX k0 xR
170101 2 3 1 6 0.0 0,01528555
170102 1 21 0.0003125
170103 Q 3 2 0,002025
110201 2 2 % 3 1,838i3 L0535¢
110202 q 4 3 11111
170301 2 2 4 3 1l,%ale7 105556
170392 o 4 3 11111
170401 1 2 4 & 0,0 1025876236
170402 o 4 & 012948117
170501 1 2 a4 6 0,0 By FudGsbnd
170502 Q L] 3,472222-3
170601 2 & 4 3 1.2% 105556
170602 Q 4 3 211111
170701 2 2 4 5 1.25 02083
iteToz Q &3 04167
. MATERIAL PROPERTIES DATA
* TRERMAL CONDUCTIVITY DATA
* URANIUM OK{DE
189101 20 0, 32009879-2 O, 4691822T+1
l80i02 0, 290342533 Dy 3744109441
180102 O, 3486759843 0,3036up0T+1
160106 0,80700902+3 $,255755a801
160103 0,10653421+4 T.221321c8+]
180106 Q,13236T51e4 0.19350776%1
180107 0.15820082%4 C.17560871+1
180108 0,18603412%4 01160004931
180109 0,20986T43+4 0.14769278+1
180110 V23I5TODT 344 T113804592+1
18011l 0,26153404+5 0:113068240+1
180112 0,28T26734+4 Ci112542912+1
150112 0,31320065+8 01125750304
180114 0.329033953+4 Gr1311T028+1
180115 0,36480T26%4 0.13822321+1
160116 0,3307TC056+4 0,14742985+1
14017 0,4165338T+a 0,15923612+1
180118 0,44236T17+4 QulT511313+1
180119 Q,46820048wa 01195593111
180129 0.43403378%0 0.,22235775+1
- GaP
140200 & 32, 082 s00, 138 1900, ,17 1504, 207 2000, .2&41 5%00.
- ZIRCONIUM
180201 20 0,32009879+2 0.71050812+1
180302 0,1958061343 0,78403186+]
180303 £.35920237+3 0,85170a%6+1
180304 C.%22790862+2 Qs9155227i+1
180305 D, bBE3T4ET3 0y37T43400+1
180306 0,84995111+3 0,10395853+2
180307 0,101358T4e4 0,11038237+2
180308 0, 117718364 0.31T215632
180309 0, 134077984 Qe12667002+2
180310 0.15043761e4 Q0,1329332442
140311 0, le6797234 0, 1422050142
180312 0. 183156864 0,15269703+2
180313 0,19951lsudss 01685970142
180314 0,21587b11+4 0,17810865+2
180315 Q22322357 3+4 0.1934316842
18031e C, 248595364 0,2L076580+2
180317 0,2649509344 0.23031070+2
180314 O,2Bl3]l061e4 0,2522661142
180319 0.2976T423+4 9,276831Tu+2
180320 0, 3140338644 Q.20820728+2
* 3f4 STAINLESS STEEL

(OS] 20,0

0. G34a30

7/ CONDIE~BENGSTON

180e01 =2 Q. 8,2928 800, l2.28%22
- VOLUKETRIC HEAT CARACITY DATA

coCcocnuaoooonoo
OO0 O00000COGO00
CcoCcoCooeoRCooo

0L OO0 RO0 00

* &

*

coGacaoacT

aa
*
.

2202600
#L2202610
#L2202620
#L2202630
*{ 2202640
#[ 22026350
«L2202660
#.2202670
#L2202680
#L22026%0
2202700
2202710
#L2202720
#.2202730
*L2202T40
2202750
2202760
#[2202770
#,2202TBG
+[. 2202790
#_2202B00
#L 2202810
2202820
+,2202830
#_2202840
2202850
*L2202860
22026870
sL2202830
#[2202890
#L2302900
#L2202910
=L2202920
€L 2202930
s 2202940
2202950
+L 2202960
+L 2202970
+, 2202980
*.2202990
*[2203000
*L2203010
2205020
2203030
* 2203060
+. 2203050
# 2203060
#, 2203070
#2203080
+2203090
#L2203100
«_ 2203110
* 2203120
# 2203130
#L 2203140
= 2203150
*L 2203160
# 2203178
#L,2203180
42203190
+L2203200
%L, 2203210
AL2203220
#,.2203230
#L 2203240
L 2203250
#1,2203260
#L2203270
wL2203280
2203290
# 2203300
= 2203310
*12203320
=L 2203320
*L2203340
#L2203350
2203360
2203370
*LZ203380
+.2203390
* 2203400
#L2203410
#L2203420
#2203430
# 2203640
#L 2203450
#L2203460
# 2203470
= 2203420
#L 2203490
*.2203500
«L2203510
*.2203520
2203530
*L2203540
#L 2203550
* 2203360
#, 2203570
». 2203580
«L 2203590
* 2203600
s 2203610
#L2203620
#L2203630
#L 2203640
*[ 2203630
2202660
*L2203670
2203680
2203690
“ 2203700
#1.2203710
*L, 2202730
»[2203730
2203740
*L 2203750
*L 2203760
*®[.22023770
*L 2203780
*|, 2203790
2203800
*L 2203410
*L2203320
2203830
*| 22034840
#L2203450
®L2203860
®L 2203870
« 2203880
*#.2203890
*[ 2203930
*L 2203910
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URANIUM OK]CE

L]

190101 15 32,
190102 T52»
490103 3852,
190104 8T12,

* GAP
390200 2 32,

- LIRCONIUM
190301 5 32,
190302 932y
190303 3360,
- 304 STAINLE
190401 =6 360
150402 il
- LINEAR EXPA
200101 =2
200102 32,
200201 =2
200202 32,
200301 -4
200302 kX
200303 5000,
200401 =2
200402

.

250001 12

270001 18 2500, Q. 2200, 100,
10002 1730, AQ0, 1840, 600,
270002 1540, 1000, 1480, 1200,
270004 1400, 1800, 1370, 1800,
270005 1310, 2200, 1200, 2400,
280001 14 89, 0. [} 100,
280002 3. 400, 35, 600,
2000902 T9. 1000, T8, 1200,
280008 T3, 1600, 6T, 1800,
280093 52, 2200, 30,  2a00.
290001 18 2500, O, 2200, 100,
290002 1730, 00, 1660, D0,
290003 1840, 1000, 1480, 1200,
290008 1400, 1600, 1370, 1800,
290008 1320, 2200, 1280, 24004
30600} 14 23, 0, 123, 1004
300002 o, 400, 65, &00
300003 106, 1000, 123, 1200y
300004 123, 1600, 113, 1260,
300065 T1. ] 8. 2400,
0lo0gs 213ies ITTEZ200  # CARD CREATEDR

34,43 122, 30,35
a6, 80 201, 21,35
63,05 a2, T2.80
98413 4392, 100,10

,0000TS 5400, 000075
5,92 212, 28,755

33,618 1292, 35,235
35,233

85 STEEL

. 44,89 400, 43,025 500,
. 45,785 B00, 46,265
NSION COEFFICIENT DATA

.

3. TTa2=0 &000, 9,31
-
0.0 6000, 0.0
-
3 171i=6 1472, 4,30
3,3900=6
.

Oy Qs 5000, By
FUEL #IN BLOCKAGE DATA
3

o 0,046917

212, A0,93
2732, 54.68
4382, 89,70
5led, 101,40

392, 30,375

iT82. 36,885

392, &3.5%
2092, 56.5%5
4532, 94,25

572, 3i.59

% 2203920
#2203%30
#l 2203940
2203950
#2203940
2203970
#L2203980
s, 2203990
#|,2208000

1743. 35 -ZJSOLZZO‘D%D

43,19 600, a5.42

YRANILM QXIDE
l=b
GAP

LIRCONTUM
31=6 1413,

308 58

1820, 200,
1600, B0,
1440, 1a00,
1338, 2000,
60, 200,
85, 600,
7T, 1400,
ST, 2000,
1820, 200,
1600, 800,
1440, let0,
1335, 2000,
59, 200,
ay, 090,
123, laco,
9%, 2000,

3,3900=6

#_ 2204020
=L 2204030
#L 2204080
= 2204050
L 2204060
w 2204070
»[ 2204080
#L2204090
#_2204100
alL2204110
#L.2204120
#( 2204130
2204140
= 2204150
#L2204160
#L22041T0
#L2204100
*. 2204190
L 2204200
#L2204210
2204220
#L 2204230
*L2704240
& 2206230
“L2208260
#L 2204270
2204280
2204290
#{ 2202300
#L2205210
#[2206320
»L2204230
oL 2204340
#L22043530
»), 2204360
#Lz2083T0

BY PRELOAD = DO NOT |NPUT
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Appendix 4 Input List of Hot Pin Model
LISTING OF [NPUT DATR FOH CASE L

: 1 =LCFY L2=2 LFTDOOLN
| 2 #LOFT 1 236=A22 L2-3 ME=FREDICTION SEN3ITIVITY +LF 102020
2 - FEAK PIN [N CCRE’ *LFT00030
4 Cigool =2 9 4 2 14 © D 12 p 0 O w 12 L 3 12 C D ALFTDODAD
5 o100l =2 9 & 2 16 € 0L 313 ¢ v 0 O 12z 1 3 12 0 O *LETOODS0

CARD ABOVE IS REPLACEMENT CARD. ’
& 010002 34,873 1.0 +LFTG2060
7 010002 24.88 1.0 +LFTOO0TO
CARD ABOVE 1S REPLACEMENT CARD. )
] 01C0€3. 0 O 11 9 *LFTOQ0BD
9 020000 SRS AT & CRB5 58 5% sWHé6& AP 6 AT S 3Ra FR S *LFTI00%0
0 030003 50 1do. O, 0.1 *LFTQ0100
11 030010 2 103 20 © 0.U005 0,000l Q.2 1.0+& *LFTOD1L0
12 Q3co20 5 40 4 0 Q.001 a,0001 1.0 #_FYO0120
13 030039 5 100 4 0 9,005 ©0,0001 10,0 *LFT00130
14 030040 5 202 2 0 Q.00L 60,0001 &0.0 #LFT00140
15 Q40pQLO 1 1 C @ 50, 0.0 » END TRIP #LFT00150
16 g4pgz0 2 1 C G 0.0 0.0 *LFTH0160
17 + YOLUME  [NPUT DATA *LFT00170
18 050011 Q =13 2275,407 544,18 =1, 3.908 1,707¢ *LFT00180
19 050021 0 0 237a,babs 546,39 =1, 5.6402=4 0.458¢ *LF 700190
20 050031 0 0 2274,4716 550,81 w1, 5.6802-¢ 0.4386 *LFT00200
2l 0%p0al O 0 2274,2968 sE5,40 ~l. 5.6402-& 0,4386 *LFT00210
2 o3post 0 o 2e74,122 369,19 =1, 5.6402=& (,4386 #LFTDO220
23 050061 0 0 2273.9472 564,98 =1, 5,6402=4 0.4586 *LFTQ0230
24 056071 0 o 2273, 7124 Se9, 17 -1, 5.6802=8 Dn,8586 #|FT002080
2% 050uBl 0 0 2273.599% 573,86  =l. 5.6402=4 [.4588 *LFT00250
z6 0500%: 0 ¢ 2273,42B1 577,27 =1, 5.6402=k (,8586 *LFT0O260
i 030161 0 ¢ 2273,2562 380,87 -1, 5.6402=4 0.8586 #LFT00270
28 osp111 0 Q 2273,045% 554,080 =-1. 5,6402=4 (.4586 ®LF TDQ280
| 29 080121 O p  2272.9142 586,63 -1. 5.b402=8 y.4588 *LFT00290
; 0 050131 0 c 2272, 4% 588,32 -1, 5,6402=4 @.4588 #LFTDO300
| 31 050141 0O =36 2271.612 589,18 =1, 14.29 3.4T125 *LFT00310
o 3z @3¢012  1,TCTe O 1.64% 1,049 -13,9626 o *LF 700320
33 036022 C,45860 0 1,233 0.0843 =12,2561 o *LFT00330
34 050032 0,45860 0 1.23-3 0,0885 -11,7979 o *LFT00340
a5 050042 O,45860 0 1.23=3 D.Duds -11,3395 o ¥LFT00350
3 050052  0,43860 0 1,22-3 0,0a83 -10,0412 ] *LFT00360
3t 050062 0.45863 G 1.23=3 L.0ou4s =1%.422% bl | FTO03T0
38 050072 ©0,45860 C 1,23-3 ©, G445 -7,8646 n *LFTO0380
. 3% Q50082 0,45360 0 1.23=3 0,064y =3,5083 o #LFTO0390
40 050092  0,8586G 0 1.23=3 0.0455 =%,0480 9 *LF TODA)D
L34 030102  0,65860 0 1,23=3 C.0a6% -8,539¢ ] *LFTO0410
42 050142 0,45860 0 1,23-3 C. 0883 -8.1314 3 *LFTOD420
43 050122  0,45860 U 1,23+ G, 0403 =7,6T31 o *LF 70430
[ 050132 O,a5860 0 1,223=3 0.0445 =7,2147 o * FTOQ440
L] 030182 >,47125 © 2,564 1,049 =&, 15625 2 *LFYOD450
4t » . # FTOD4BN
a7 *  JUNCTIDN  [NPUT DA&TA *LFTOQ4TD
&8 - E *.FTUQ4B0
49 OEDOLL 1 20 [ .,2838 7.356=4 -12.2%1 0.0 1.176595 *LFTODAID
50 C80g21 & 30 0 .2838 1,23=3  -11.7978 0,0 0. *LFT02500
51 caop3Ll 3 4 0 0 L2838 1.23=3 -11.239%5 0,0 0, *_F100510
52 CADOs1 & 5 0 @ ,Z83da 1.23=3 -10.8R11 0.0 Q. «LFT00520
53 080051 % 6 9 0 ,2638 7.356=4 -10.422% 0,0 0,063%6R #LFTODS30
s 0BDOEl & T U 0 .2eld 1.23-3 n$,9686 0.0 Q. +LFTO0540
. 5% 080071 T a0 L ,2R38 1.23=2 -%.5063 0.0 0. *LFTODS50
- 56 Ce0081 8 90 L .2838 1,23=3 =9,0080 0.0 0. *LFT00560
57 080091 9 10 © D 2638 7.3%-4  -8,5836 0.0 0,07Tp942 *LFT00570
- 58 CeO10l 19 11 0 C© 2838 1.83=3 -8.131% 0.0 ©. #LFTOO5ED
' 37 080111 11 12 © 0 2838 1.73=3 =T.673L 0.0 0. *LFTOD590
80 CRO0121 12 13 0 [ 7838 1,23=3 -7.2147 0.0 0. *LFT00600
i sl Cep131 13 14 0 O 2838 9,0672=4 =8.756. 0.0 0.945035 +LFTO06L0
' 2 QB0nl2 4.950214803 0. 0 2 3 0.0 1, 11 2 0. € O *LFTOD620
63 08po22 D 0 0 2 7 0.0 L, 11 3 0. o @ *LFTOO630
113 080n32 C. o ¢ 2 0 0.0 1. 11 3 G. o 0 *LFTO%6&0
&5 0800%2 T g 0 2 0 0.2 1, 11 3 0. o © *LFTDOE50
. [1] CB0052 D.06396849673 0 0 2 0 0.0 1, 11 3 0. o ¢ *LFT00660
67 080062 0. ¢ U o ¢ 1.0 1. 11 3 @ o ¢ *#LETONETO
68 08p072 a, 0 0 2 0 0.0 ., 11 2 0. 0 O +LFT00680
69 080082 g, 09 2 0 39 I, 11 3 0. 0o O +LF 700550
10 085092 0,07994208140 0 0 2 ¢ 0,0 I, 11 2 0. @ © +LFTOOTOO0
i 080102 o, o 0 2 0 0.0 L 31 3 U, 0 © L FTODTLO
T2 080112 o, [P S A l. 11 3 0, p © LFTO0720
T3 080122 o, 0 06 2 0 0.0 1. 11 3 0. 0 U #LFTO0T20
T 080132 1.0:69144372 C ©0 Zz 3 0,0 1. 11 1 ©o, o © ALFTOOTS0
79 * «LFTO0750
78 # KINETICS CCNSTANTS Data #LFTO0TS0
77 * ®LF 100710
T 18000¢ =1 O 371.875 0.0 1.0 SLFTOGTEY
79 14000 0 0 371,873 C.0 1.0 ©,9300L 0,0 0.0 *LFT00790

CARD ABOVE |5 REFLACEMENT C4RD,

30 » #LFTO0BLD
al 1lalool 20 2 #LFTGOBIO
a2 141004 0.0 1.,¢ Q.01 0,9006B% 0.20 0,273 #LFT00B20
83 141002 0,39 U.153171 0.60  D.,110821  0.50  0,091625 *LFTO0230
8 141003 0,6  0.083212 0.8 0,0T355 1,0 0.,068177 #LFTOGB&D
as 1410848 1,5  0G.0e308% 2,0 0,05983% 3,0 0.05726% *LFTOD850
s 141005 4,0  0,U5320e 6.0 £,052065 B0 0,045776 SLFTO086U
&7 lalnoe 10,0 G, DuTHa? 1%.0 0.0ud3T5 20.0 0042176 #LFTO08TO
- an 181007 30,0 0.Q3B7E3 40,0 £.036348 ALFTDOAED
a9 » *LFTNOB30
(1] ®  SURFACE HEAT TRANSFER CARD +LFT00300
91 50006 2 0 g 2 #LFTOQ9LO
92 » *LFTN0320
93 # HEAT SLAB  GATA #LFT0O530
94 » #LFTO0940
9% 150011 0 2 1 U 0 030 0.0 ,05063637 4&,4387-4 0.0 #LFTOO950
9% 150021 0 3 1 1 ¢ 0 30 0.0 ,05063637 4,8587-4 0.0 *LFTNO960
B 97 150031 0 4 1 t O 3 30 0.0 ,0506363T 4,a547=s 0.0 #LFTOQ970
i 98 1500641 0 5 1 1 0 0 3¢ C,¢ (05083637 4,4%87-4 0.0 #LFTOO9B0
: 99 130031 0 & 1 3 0O 0 30 0.0 (05063637 4.azef-s 0,0 *LFTO0S90
100 150061 0 7T 1 1 O 0 20 0,0 ,05063637 4,4B87e4 0.0 *LFT01000
101 1%0071 0 @ 1 1 O 0 2Q 0.0 L05UE3%IT 4.4587-% 0.0 sLFTO1O010
102 150081 © % 1 1 0 Q20 0.0 08063637 &,3347e4 0.0 *LFT01020
103 130091 £ 10 1 1 € D 30 0,0 ,05062637 4,4547-4 0.0 *LFT01030
104 i%0101 © 11 1 1 0 D 30 C,0 05063637 4,0547=4 0.0 #LFT01040
103 150111 © 12 1 1 0 0 30 .0 05063637 4,454T-4 0.0 #LFTOLO%0
1p6 159121 015 1 1 0 D 30 0,0 05063637 8,8347=4 0.0 *LFT1060
167 130012 ,Ces587252 0, O.044587252 9, 2232 0, D.85as #LF1G1070
108 150022 ,0gsa587252 O, 0.064458T72%2 0, 6379 Q. D.4586 =LFT01080
109 1%0032 044587252 D, 0.0%8587232 0., 11,1465 0. 0.8386 #(F 101090
1e 150042 084537252 ©. 0.084587237 O, 1.6051 0. O.8588 #LFT01100
111 150052 ,044587252 0, 0.064587252 0. 22,0837 D. O.8338 *LF701110
112 150062 .0&u587252 0, 0.044887252 D, 2.5223 0. C.ebee L FT0112¢
113 150072 ,0ass87252 0, 0.Uss587252 0O, 2.%809 0O, O.458e #LF101130
114 150082 .Ouws5872%2 0. O0.U84587252 0O, 3,4395 0, 0.a328 *LF101140
115 150092 044587252 0, 0,044567257 0, 3,9891 0. (Q.858¢ #LFT0115n
116 150102 084587252 0. 0.084587252 O, 4.3567 0. 0.833¢ *LFTO1LED
117 156312 ,Dess5872%52 0, D0,044587252 0, 94,8153 (., 0.4586 *LFT01170
1:8 150122 ,C4s587252 0. 0.0445872%52 0. 5,273% 0. 0.8586 ¥LFT01180
119 * ® FTO1190
120 * CORE BLAR DATA *LFT01200
121 - *LFT01210
128 160010 1 & 11 13 ©,002025% 5.82400=5 O,0188 =* PEAR sLF101220
123 160020 2 6 11 13 0.002025 1,16050=4 0,0188 * PEAK *LF101230
128 160030 3 6 11 13 0,00202% 1,35%540=¢ O,0188 + PEAK *LFT01240
123 160040 4 6 11 13 0.00202% 1,42970=4 0,018 # PEAK #LFT0125C
126 160050 5 & 11 13 0,00202% 1.%46430-¢ 0.0188 = PEAK SLETOL26D
127 160060 & & 11 13 0.00202% 1,32780-¢ 0.QL8R +» PEAK L FTOL2TD




180070 7 6 11 13 0,0020?5 1,09550=4 0,0188 =+ PEaK *LFT01Z50
160020 B 6 11 13 0.G02025 9.70200-5 0.0188 = FEAR #LFTO1250
1600%0 % & 11 13 0,002025 7,Z4100=5 O0,0188 < PEAK SLETOL300
160100 10 6 11 13 0,0020% 4.54900-3 0.0188 * PEAK L FT01310
160110 11 & 11 13 0,002025 2,53400=5 O,U}1B8 +# PEAK *LF1G1320
160120 12 6 11 13 0.,002025 1.34600-5 40,0138 = PEAR *| F101330
# CORE SLAR DATA CARD FOR BE AND EVALUATION MODELS #LFT01340
- ) *LFTO1330
160015 1 1 0. 5 W1 93 0.887 0, ©.0063 #LFT01360
160025 1 1 O L3 L7593 0.587 0. C.0063 *LFT01370
160035 1 1 0, .3 .75 .53 v.387 Q, 0,0063 = FT01380
1600s5 1 1 0. L8 .75 .93 0.887 0. C.0063 L FTD1390
160055 1 1 0, .9 L1553 0,887 0, U.0063 *LFTD1400
160085 1 1 Q. .9 .13 .83 0.887 0. 0,0063 *LFT01410
160015 1 1 0. L9 L T5 53 0.487 O, U,0083 *LFT01820
160085 1 1 0. L3 15 L33 0.887 0. G.0063 #LFTU1430
160095 1 1 0. L% L1593 0.887 T, 0,0063 *LFT01440
160105 1 1 Q. L§ W15 .93 0.887 0, U.0063 *LFT01450
160115 1 1 0O, L7 W75 93 0,857 0, 0.ug63 SLFTO1460
16012> 1 1 5,7000=4 .9 .75 ,93 1. 0. 0. #LFT01470
160016 €.0355 ©. 0.07:z 0. .1i1 O, #LFT01480
160026 29,0355 O, 9.0712 0, .11l O, *LFT01490
160038 0.035% 0, 2.0712 0, L1110, *LFT01500
160046 0,035% 0. 0.0717 9. .1l1 O, *.F101510
160056 0.0355 O, 9.0712 0. ,i11 O, *LFTO1520
160086 0.035% 0. G072 0. L1110, +LF1C1530
160076 0.0355 Q. 0.0712 0. L1l1 O, #LFT01540
160DES 0,035% 0O, 06112 0. L1110, *LFTO1550
160096 0.035% 0. 0.0712 0. 111 O, *LFTO1560
160106 0,0355 0. 0.0712 0. Lili T, «LF 101370
160116 0.0355 0. c.0712 6. .11} G, *LFTO158D
180126 0,0355 O, 0,0712 0, ,lll 1.94000-4 #LFTOI590
160017 1121 o, 0, 1.0 0.0 .0.0 0.0 .0 Qo,u #LFTO1690
160027 01321 0. &, 1.¢ ©.0 0,0 R.¢ 0,0 0.0 *LFT01610
180037 .0117z1 0. O, 1.¢ ©,0 0.0 0.¢ 0,0 040 *LFT0182C
160047 G117l ¢. ¢, 1,0 0.7 0,0 C.O 0,0 0,0 #LF101630
160057 0111 G 9. 1.0 0.0 0,0 0.0 0,0 o,0 #LFTD1640
160067 ,Gllzd U, €. 1.0 0.0 0.0 0.0 0.0 0,0 +LFT01650
18QD77 .UL12t  €» 0, 1.0 Q.0 0.0 0,0 0.0 0.0 #LFTC1660
160087 ,Y112i C. 0, 1.0 0,9 0.0 D,0 0.0 o,0 #LFTO16TOD
160097 .01121 0. 0, 1.0 0.0 Q.0 Q.0 0.0 o, #LFTO1680
160307 .01121 G. 0, 1,0 0.0 9.0 0.0 0.0 0.0 #LFT01690
160117 .01121 9. 0, 1,0 0,0 Q.0 Q.0 u.0 0,0 #LFTO1700
160127 01121 9. L, 3.0 .25 75, ,O03 &,5E=3 1.0 «FT01710
170101 2 3 t 3G 0 ,0152658% 1,0 * CORE HEAT SLAB GEOMETRY: FUEL®LFTD1720
170102 1 z 2 L00031250 0,0 #* CORE HEAT SLAS GEOMETERY: GAP#FT01730
170103 0 3 05 .002025 0.0 * CORE HEAT SLAB GEOMETERY CLAD®LFTQ1740
* *LFTO1750
* #LFT01760
* THERMAL CONDUCT[¥ITY DATa #.FT21770
- 02 *LFT01780
180101 20 32.00987% 4.8918227 *LF 101790
1801C2 290.3025%3 3,7441094 *LFT01800
leo103 388,67598 3, 0380007 *LFTOL810
180108 807,00902 2,5575844 #LFTO1820
180105 1065.3421 2.2132i08 #LFTOLE30
180106 1321,6751 1,9550774 *LFTO1840
180107 1587.0082 1,7360877 #LFTOL850
1E0104 1840,3412 1,6000493 *LFT01860
180109 209846742 1.4769278 *LFTO1870
180110 2357.0073 1,3404592 +LF701880
180111 2615.3504 1306888 #LFTOL1E50
180112 2873.6734 1.2542912 *LFT91900
180113 3132.0065 1.257503 #LFTO1910
180114 3395.3395 1,3117028 #LF701920
180113 3648.6726 1.3822021 «LFT01930
180116 3907,0056 1,8742965 *LFT01740
180117 alp5.3387 1.5943612 #LFT01950
180114 “423,6T17 1.7511313 #LFT0i560
180119 4682, 0048 1,9559311 #LF 701970
180120 4540,3378 2.,2235715 #LFTO1980
180200 & 32, .082 600. .138 1000. .17 1500. 207 2000. ,243 5400, 431 sLFT01990
* LIRCONTUM #LF 102000
180301 20 32.009879 7.1050812 #LFTRZ0L0
180302 195,60813 7,8403186 SLFTO2020
180303 359,20237 B.31T0836 #LFT02030
180304 527,79862 9,1532271 #LFT02040
180305 6R6. 39487 9, 7748400 »L FT02050
180308 £49,93111 10,395853 | F 102060
180307 1013.567% 11,039237 # FT07070
180308 1177,1826& 11.,721983 #LFT02080
180309 1340.7799 12,467002 *LFT02090
180310 1504,3761 13,293324 *| FTGZ100
180311 1867.9723 16220901 #.F702110
180312 1B31,5686 15,269703 *LFTO2120
180313 1995.1648 16.459701 *LFT02130
180314 2158.7611 174510865 #LFT02140
180315 £322.3573 19.383166 *LFY02150
1803le 2685.9536 21.076580 «LFT02160
180317 2605.5498 23031070 +LFTO2170
180318 2B13.1461 25226611 +LFTD2180 .
180319 2976.7423 27.6831T4 #LFT02190
180320 3140.3336 30,420728 *LF102200
190101 16 32, 34,45 122, 38,35 212, 40,95 392, 43,55 #_F702210
190102 752, 46.80 2012. 51,35 7132, 32.6% 3092, P6.5h #LFT02220
190103 3452, 3,00 as1z2, 72,80 4352, H9.70 433z, 94,25 #LFT02Z30
190104 4712, 98,15 4892, 100,10 5144, 101,80 8000, 101,% #LFT02z80
19000 2z 32, .0OSOTS 3400, ,000073 *LETO2250
190301 9 3z, 2%.92 212, 28,755 392, 30,375 572, 31.%9 *LFTD2260
190302 932, 33,615 1292, 35,233 1T42, 36,855 1743, 35.235#LFT02270Q
190393 3360, 25,235 #LFTO2280
. #LFT02290
» LINEAR EXPANSICN COEFFICIENT DaTA . #LF TD2200
200101 =2 : U0 COEF, OF LINEAR EXPANSION #]FT02310
200102 32, 3.7752=8 6000,  1.4460=3 # FT02320
200201 =2 *GARP COEF, OF LINEAR EXPANSION & FT02330
200202 32. 0.0 6000, 0.0 #L.FT02240
200301 = *ZR4 COEF, OF LINEAR EXPANSION #L{FT02350
200302 TT.  3.1711=6 1472, 4,5051=6 1473, %,3900=6 L FT02360
200303 5000, 3.3900-8 #L FTD22T0
250001 1 2 3 4 0,047 #LFTC2380
270001 1% 2500. © 2200, 100, 1820, 200. 1730. 400, 1660, 600, #LFT02290
270002 6c0, 800, L5%a0, 1000, 1480, 1200, lab0, 1400, 1400, 1600. # F1D2400
270003 1370, 1404, 1233, 2000, 1310, 2200, 1280. 2400, #LFT02410
280001 14 BQ. O ®0, 100, 0. 200, 30. 400. 35, 600. 55. BOG. 7O, 1000,#LFT02420
280002 7B, 1200, 77, 1a00. T3, ie0D., 67. lBOD., 8T, 000, 32. 2200, L FT02430
280003 30, 2830, *LETO2440
290001 1e 2506. O 2200, 100, 1820, 200, 1730, 400, let0. 0O, ALFTD2450
290002z  léco, ROO. 1540, 1000, 1480, 1200, 1%4Q. land, 1400, 1&0D0. #LFTD24860
290003 1370, 1800. 133%, 2000. 1310, 2200, 1280, 2400, *LFTU2470
*  BEST ESTIMATE UNIT SWELL UNIT CELL #LFTC2480
300001 1% 123, B+ 123, 1008, %9. 200, o4, 400, &3, 600. 49, BOu, #LFT02450
300002 10M, 1000. 123, 1200. 128, 1440, 123, 1600, 113, 1800, #LFTO2500
300003 98, 2000, T1. 2200, 54. 2400, *LFTO2510
. #LFTO2520
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