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Comparisons of FIST tests with the counterpart tests conducted in
the Two-Loop~Test-Apparatus (TLTA) have shown effects of the jet pump
height on the system inventory responses. The full height jet pumps in
the FIST facility reduce the core inventory depletion during the
blowdown and refilling as compared to the TLTA. The system inventory is
recovered with ECC injection and the bundle is completely reflooded.

The counter-current-flow-limiting (CCFL) observed in many LOCA
tests performed in other test facilities is also seen in the FIST tests.
CCFL 1is again shown to be an important factor affecting the system
behavior. CCFL occurs at various locations in the FIST tests and CCFL

effects on the system responses during the transient are discussed.

The stored heat, particularly in the vessel wall, is a common
scaling compromise in a small scale test facility., It is found that
local thermal hydraulic responses in the bypass and guide tube regions
are affected strongly by the stored heat in that region, particularly
during the reflood period. Flow oscillation is seen in the
refilling/reflood phase in the large break test. However, the peak
cladding temperature is measured long before the stored heat effect
begins to take place. The observed stored heat effect on the system
performance is attributed to the FIST design and is a FIST system
characteristic. The stored heat effect in a BWR is expected to be
negligible.

(B) Natural Circulation Tests

A series of seven tests with bundle powers of 0.5 to 3.0 MW were
performed to investigate the natural circulation in FIST. Test results
generally agree with the natural circulation analysis results of a BWR.
The natural circulation is a function of water level and bundle power.
These tests provide an excellent set of natural circulation data which

can be used for code assessment.
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(C) Power Transients

Three power transient tests were conducted to investigate BWR
system responses to the Main Steamline Isolation Valve (MSIV) closure
without the control rod insertion, plus with or without High Pressure

Core Spray (HPCS) for a BWR/6 and a BWR/4.

As FIST uses electrically heated rods in the bundle, the kinetics
feedback in a BWR during power transients is not simulated. These tests
were conducted based on simulating the BWR core average power expected
in the event. The FIST bundle power was programmed to simulate the

calculated core average rod surface heat flux in a BWR.
Test results have shown that the system responses are very similar
to the code analysis. The bundle was always covered and no rod heatup

was seen in these tests.

(D) Code Assessment

Two pretest predictions were performed using the TRAC code for the
FIST large break and small break tests. Comparisons of the pretest
predictions with test data are presented. TRAC predictions agree very
well with test results and TRAC's capability in correctly predicting the

system responses during the transients has been clearly demonstrated.
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1. INTRODUCTION
1.1 BACKGROUND

A major objective in power reactor design is to provide sufficient
cooling capability to keep fuel cladding temperature below specified
safety values for a wide range of postulated events. These events are
loss-of-coolant accidents (LOCA's), with various break sizes,
operational transients involving loss-of-inventory, multiple system

failures and power transients.

Since 1974 a series of test programs have been carried out to
investigate system thermal-hydraulic and bundle heat transfer responses
over a wide range of the simulated BWR conditions. A BWR system
simulator, Two-Loop-Test-Apparatus (TLTA), was first built under the
Blowdown Heat Transfer (BDHT) program to conduct LOCA system blowdown
tests., The TLTA was modified, under the BWR Blowdown/Emergency Core
Cooling (BD/ECC) program to reflect changes in BWR designs and to extend
the investigations into the ECCS injection period of a LOCA. Results of
the above tests identified many TLTA scaling compromises. Consequently,
a new test facility was built under the Full-Integral-Simulation-Test
(FIST) program. The FIST facility provides a more realistic simulation
of LOCA's, from break initiation through refill/reflood, as well as
simulations of transient events. All of these test programs have been
funded jointly by the U.S. Nuclear Regulatory Commission (USNRC),
Electric Power Research Institute (EPRI), and General Electric Company
(GE).

The FIST test program consists of two test phases. Phase I tests
were completed in June 1983. This report presents the test results of
Phase I matrix tests. Detailed descriptions of the FIST facility and
(1),(2)

test plan of the entire test program are given elsewhere
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1.2 REPORT OBJECTIVE AND CONTENT

The first objective of this report is to provide a summary, discus-
sion, highlights, and conclusions of the FIST phase I tests, based on

interpretations and evaluations of the observed phenomena in the tests.

Two TLTA tie-back tests, a large break and a small break, were
conducted in Phase I. The second objective of this report is to provide

comparisons of these two tests with their TLTA counterpart tests.

One of the test program objectives is the assessment of the TRAC
code with test data. Two pretest predictions of Phase 1 tests were
performed using the TRAC code. The third objective of this report is to

provide comparisons of the pretest predictions with test data.
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2. FIST PHASE I MATRIX TESTS

The FIST test program consists of two test phases to investigate
the system responses to various transients. Detailed discussions of the

matrix tests of the entire test program are given in reference 2.

Table 2-1 1lists eight matrix tests and two additional tests
conducted in Phase I. There are four BWR/6 LOCA Simulation tests,
including one large break (6DBA1B), two small breaks (6SB2C and 6SBl),
and one main steamline break (6MSBl). Tests 6DBA1B and 6SB2C are the
TLTA tieback tests to 6425/R2 and 6432/R1l, respectively (References 3
and 4). These two tests were conducted with test conditions of their
TLTA counterpart tests, which simulated a central average power of 5,05

MW. Other tests simulate a core average of 4.64 MW.

The natural circulation test 6PNCl includes 7 runs with bundle
power of 0.5 to 3.0 MW. In these tests, data were collected as the
system was maintained at a constant pressure of 1040 PSIA and a constant
bundle power. The test 6PNC1-7A was conducted with subcooled feedwater

injecting into the downcomer.

Three tests were performed to investigate the power transient
responses to a main steamline isolation valve (MSIV) closure. As the
FIST uses an electrically heated bundle, kinetics feedback is not
simulated in this facility. Therefore, these tests were conducted with

preprogrammed transient power based on BWR calculationms.

Tests 6PMC2 and 6SB2B are additional tests performed during the

_program. Test 6PMC2 was to simulate the power transient response to
MSIV closure without HPCS, but the high power of test 6PMCl (with HPCS)

was used. Test 65B2 was a small break test with an underscaled ADS

size. Data of all FIST tests are in the INEL data bank.
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Table 2-1
FIST TESTS (PHASE 1)

Initial Available

Test Number Description Power ECCS Highlights
6DBA1B BWR/6 DBA 5.05 HPCS, LPCS core inventory depletion
LPCI (1) reduced due to full height

jet pump, CCFL, PCT=710F,
reflood affected by stored

heat.
6SB2C SB, W/O0 HPCS 5.05 LPCS, PCT = 9250F
LPCI (3)
6SB1 SB, STUCK SRV 4.64 LPCS, Responsesosimilar to 6SB2C,
LPCI (3) PCT = 720°F.
6MSB1 MS LINE BREAK 4.64 HPCS, LPCS, CCFL, no core uncovery, no
LPC1 (1) heatup
6PNC1-1A Natural Circ. 0.5 N/A Natural circulation flow
1-2B 1.0 affected by power and water
1-3 1.5 level. 1Internal circulation
1-4 2.0 flow observed. Responses
1-5 2.5 similar to BWR analysis.
1-6 3.0
1-7A 2.0+SUB
6PMC1 BWR/6 MSIV Clos. 4.64 All Responses similar to BWR
analysis, no core uncovery,
no heatup.
6PMC2A BWR/6 MSIV Clos. 4.64 RCIC, LPCS, Responses similar to BWR
(w/o HPCS) LPCI (3) analysis, no core uncovery,
no heatup.
4PMC1 BWR/4 MSIV Clos. 4.35 All Responses similar to BWR
analysis, no core uncovery,
no heatup.
*6PMC2 Separate Effect 4.64 RCIC, LPCS, Upper bundle uncovered and
BWR/6 MSIV Clos. LPCI (3) heatup due to high power,
(w/o HPCS, test terminated by bundle
6PMC1 power) protection.
*6SB2B SB, w/o HPCS 5.05 LPCS, Small ADS size, power off by
LPCI (3) bundle prgtection at 340 sec.,
PCT = 950°F.

*Not matrix tests. Data are available in INEL data bank.
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3. FIST FACILITY DESCRIPTION
3.1 FIST TEST FACILITY
The FIST Facility is scaled to a BWR/6-218 standard plant. A full
size bundle with electrically heated rods is used to simulate the
reactor core. A scaling ratio of 1/624 is applied in the design of the
system components. A schematic of the FIST facility is shown in

Figure 3-1.

Major improvements over the TLTA, and key features of the FIST

facility, include:
(1) Full height test vessel and internals
(2) Correctly scaled fluid volume distribution
(3) Simulation of Emergency Core Cooling System (ECCS), Safety
Relief Valves (S/RV), and Automatic Depressurization System
(ADS)

(4) Level trip capability

(5) Heated feedwater supply system, which provides the capability

for steady state operation.

Detailed descriptions of the FIST system are given in Reference 1.
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4. TEST SIMULATION STUDY

An extensive scaling study was carried out during the FIST design
to identify and minimize the scaling compromises in the facility.
Results of this study are discussed in Reference 1. Some scaling
compromises and facility capability limitations could not be completely
eliminated in FIST and may affect the system performance, depending upon
the tests. Areas of concern include excess fluid mass in the
recirculation loops, S/RV and ADS sizes, MSIV closure, feedwater supply

control, and power transient test simulation.

4.1 RECIRCULATION LOOP ISOLATION

FIST has two external recirculation loops for simulating the normal
and coastdown performance of the drive pump flow. Due to design
constraints, the FIST loops are overscaled in size and length and thus
contain excess fluid. In a depressurization transient the fluid in the
loops will flash and interact with the fluid in the pressure vessel.
To improve the system post-flashing response, valves are installed in

the suction and drive lines to isolate each loop before flashing starts.

In most cases these valves are closed, and excess mass in the loops
is isolated from the pressure vessel, after the jet pump coastdown is
completed at about 20 seconds. However, in a rapid depressurization
transient, such as the large break or steamline break, the loop fluid
may begin to flash before the jet pump coastdown is completed. In such
cases, these valves are closed just before the occurrence of flashing.
Once the system begins to flash, the jet pump performance will be
dominated by the flashing effect and the coastdown simulation is no
longer important. Table 4-1 lists the loop isolation timings for the

Phase 1 tests.
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Table 4-1
LOOP ISOLATION TIMES

)
Large Break Test (6DBAl)
- Based on TRAC Analysis, Loop Flashing at ~l4 Sec.
(A) Broken Loop: 0 sec
(B) 1Intact Loop: 13 sec

Small Break Tests (6SB1 and 6SB2)

- No Loop Flashing before SRV/ADS
(A) Broken Loop: 0 sec
(B) 1Intact Loop: 20 sec

Power Transient Tests (6PMCl, 6PMC2 and 4PMC1)
- No Loop Flashing
(A) Both Loops: 20 sec

Steamline Break Test (6MSB1)
- Based on Pretest Data, Loop Flashing at 8 Sec

(A) Both Loops: 7 sec
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4,2 S/RV AND ADS SIZES

Five S/RV valves with properly sized orifices (Table 4.2-1) are
used in the FIST to simulate the S/RV functional groups in a BWR. The
normal and low/low set operations of these groups in a BWR are
simulated (Tables 4.2-2 and 3). One of these valves is also used to
simulate the ADS operation. S/RV orifices are sized to simulate the
scaled S/RV flows. Two sets of S/RV orifices are used for the BWR/6 and
BWR/4 simulations (cases I and III of Table 4.2-1).

ADS is activated in a small break test, resulting a rapid system
depressurization, flashing, and mass redistribution. Major interest of
the small break test is to investigate these phenomena, and the
interactions of ECC injections with the system performance in the post
ADS period. Therefore, it 1is necessary to correctly simulate the
post-ADS depressurization. As discussed in Reference 1, the FIST vessel
contains overscaled metal mass and stored heat, resulting in extra steam
generation during the system depressurization. An oversized ADS orifice
(Case II of Table 4.2-1) is used to discharge excess steam and to
achieve the simulation of the calculated BWR depressurization (Figure
4.2-1). In the power transient tests, the system is maintained at high
pressure and the vessel wall stored heat has a small effect on the

system performance.

4.3 MSIV CLOSURE

The Main Steamline Isolation Valve (MSIV) in a BWR takes about 4
seconds to complete the closing operation upon receiving the trip
signal. The FIST MSIV control cannot simulate this gradual closing
operation and a step closing is employed at 2 seconds after the trip
signal. This gives a correct simulation of the total steam discharge

during the MSIV closure.
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Table 4.2-1
FIST S/RV AND ADS SIZES

S/RV Size, Dia. In.

BWR/6 BWR/6 BWR/4
S/RV No. Case 1 case 2 Case 3
1 0.183 0.23%% 0.235
2 0.183 0.23% 0.288
3 0.317 0.398% 0.288
4 0.366 0.459% 0.333
5/ADS 0.482 0.607 0.333
FIST Test 6PMC1 6SB1l
6PMC2A 6SB2C 4PMC1

*Not Activated in Tests 6SB2C and 6SBl
**Not Activiated in Test 6SB2C
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Table 4.2-3
FIST S/RV OPERATION (BWR/4)

Pressure Setpoint, Open/Close (PSIG)

S/RV No. Normal Relief Low/Low set Relief
1 1115/985 1085/985
2 1127/997 1097/997
3 1137/1007 1107/1007
4 1148/1018 1118/1018
5 1163/1033 1113/1033

*Normal to Low/Low Set at T = 10 Sec., Based on REDY Susquehanna Plant
Inputs
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4.4 FEEDWATER SUPPLY

The FIST feedwater supply system includes a hot water line and a
cold water line. This system has been designed mainly for achieving a
steady state operation. The hot water supply is used for the water
level control, while the cold water supply is to maintain water

temperature in the downcomer.

The FIST is not capable of simulating the gradual closing and/or
control in a BWR feedwater system. Similar to the MSIV operation, the
FIST feedwater supply is activated to have a step closure at about the
half time of the expected closing duration, so the total feedwater

supply into the vessel is correctly simulated.

4.5 POWER TRANSIENT TEST SIMULATION

In a BWR power transient the bundle power and its distribution is
strongly affected by local void fraction, due to the neutronic feedback.
FIST uses a bundle with electric heater rods, which has a fixed power
profile and peaking factor distribution among the rods. Therefore, the
kinetic feedback and coupling between the bundle power and void fraction
is not simulated in the FIST test. Because the primary objective and
interest of the power transient tests are to investigate the system
response, rather than local phenomena in the bundle, the test is based

on simulating the core average power expected in the event.

GE transient code analyses of the BWR power transients reported in
references 5 & 6 are used as bases for the FIST power transient test
simulation study. The FIST heater rods bundle power is programmed to
simulate the core average rod surface heat flux in a BWR as calculated

by the transient code.

A TRAC deck modeled with heater rods was developed and used to
determine the FIST power input. The power was obtained by matching the
TRAC calculated rod surface heat flux with that of the transient code.
(Figure 4.5-1).
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5. MEASUREMENT SYSTEM

The FIST measurement system has been developed to obtain sufficient
measurements to characterize the system responses to various transients
and to provide test data for assessing analytical codes. The
measurements obtained include: system pressure, nodal differential
pressure, flow differential pressure, fluid temperature, wall
temperature, rod cladding temperature, conductivity probe signal, valve
position, pump speed, power, volumetric flow etc. More than 400

measurement channels are used to collect data in each test.

The output signals from the measuring devices are recorded on a
data tape with a Hewlett-Packard data acquisition system. Raw data is
reduced for further processing with the same H-P computer. Details of

measurements, data acquisition data processing and application are given

in Reference 1.
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6. TEST DATA

Two types of data are presented in this report. They include the
direct measurements, as indicated in Section 5, and derived quantities.
Derived quantities are generally a result of combining one or more
measurements. While the direct measurements are self-evident to
interpret, understanding of the system response and governing phenomena
is required for interpreting the derived quantities. Derived quantities

include nodal density, mass, void fraction, water level and fiow rate.

During the test, a standard data plot package was developed to
reduce the most important and useful measurements with the H-P computer.
These results were used to quickly evaluate test results and judge the
test acceptance immediately after the tests. Most of the plots used in
this report are reduced with this standard package. Data of all Phase 1
matrix tests have been stored in the INEL data bank for further

applications.
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7. DISCUSSIONS AND RESULTS OF PHASE I MATRIX TESTS

FIST Phase I has a total of 8 matrix tests. Highlights, key system
responses, and governing phenomena observed in all tests are discussed
in this section. Two LOCA tests, 6DBAIB and 6SB2C, are TLTA tie-back
tests. Comparisons of these two tests with their TLTA counterpart tests
are discussed in Section 8. Pretest predictions performed with the TRAC

code for these two LOCA tests are discussed in Section 9.

7.1 LARGE BREAK TEST 6DBA1B

7.1.1 General Description

Test 6DBAIB is a recirculation suction line break test with a
"central average" bundle power of 5.05 MW and average ECC flow rate,
This test is a tie-back test of the TLTA reference test 6425/R2.
Sequence of significant events observed in the test is shown in Table

8.1-1, in comparing with the TLTA test results,

7.1.2 System Pressure

The system pressure transient is shown in Figure 7.1-1. The system
begins to depressurize very rapidly after the recirculation line suction
is uncovered at about 8 seconds. This depressurization leads to lower
plenum flashing beginning at about 11.5 seconds. HPCS injection begins
at 27 seconds and LPCS and LPCI at 64 and 75 seconds, respectively.

7.1.3 Rod Temperature

The rod temperatures measured at various elevations (Figure 7.1-2)
indicate that the bundle begins to heatup at about 40 seconds as the
bundle is uncovered. The rod temperature increase is limited by the
rewet due to ECC cooling and a PCT of 710°F is observed. All rods are
completely quenched before or during the bundle reflood at about 125

seconds.
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7.1.4 System Mass and Regional Mass

Figures 7.1-3 through 11 show the total system mass and regional
mass responses. The system inventory decreases rapidly during the

blowdown phase and begins to recover after ECCS are initiated.

The jet pump is nearly empty at about 40 seconds (Figures 7.1-4
and 5), indicating that the lower plenum water level uncovers the jet
pump exit. It begins to recover at about 90 seconds. Fluctuation is
seen in the jet pump mass response particularly beyond 200 seconds

during the refill/reflood phase.

Similar mass fluctuations are observed in other regions during the
same period (Figures 7.1-4 to 12). The jet pump mass response is also
given in these plots, in order to compare the timings of peaks and
troughs of fluctuations among these regions. It can be seen that mass
fluctuation responses in regions of the jet pump, lower plenum, bundle
and upper plenum are generally in phase, while the bypass and guide tube
respond in different phase from the above group. This regional mass
fluctuation response is attributed mainly to stored heat in the

bypass/guide tube region. The governing phenomena are discussed below.

7.1.5 Bypass Stored Heat Effect and Governing Phenomena

FIST has relatively heavy metal flanges, plates, and vessel wall
which contain over—scaled amounts of stored heat, particularly in the
lower bypass region (figure 7.1-13). The excess stored heat is
transferred to the fluid to generate extra steam which affects the

system performance in the transient as the system depressurizes.

Figures 7.1-14 to 16 provide aids to explain the governing
phenomena of these mass fluctuations and interactions among various
regions. As the system blows down, large steam generation results in
CCFL at various locations, as shown in Figure 7.1-14, HPCS and LPCS
water is held in the upper plenum by CCFL at the upper tieplate and top
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of the bypass. LPCI water injected into the bypass either vaporizes
when it contacts the bypass hot wall or is diverted into the upper
plenum by the large steam upflow coming from the lower bypass. No
significant increase of mass is seen in the bundle and bypass before 120
seconds (Figures 7.1-8 and 11), although LPCS and LPCI are initiated at

64 and 75 seconds, respectively.

Most ECC water is initially accumulated in the upper plenum. This
eventually becomes subcooled and leads to a subcooled CCFL breakdown at
both upper tieplate and top of the bypass at about 120 seconds. The
bundle and bypass are quickly refilled with ECC flow and water from the
upper plenum, while CCFL at the Side Entry Orifice (SEO) limits water
draining into the lower plenum from the bundle. Flow in the bundle and

bypass becomes stagnant once these two regions are completely refilled.

While flow in the bypass is stagnant, the vessel wall stored heat
vaporizes the water, particularly in the lower bypass region (Figure
7.1-15). As vapor moves upward, LPCI water is again diverted into the
upper plenum. Some water in the bypass is also driven into the lower
plenum and bundle as the vapor volume rapidly expands. Accumulation of
ECC water in the upper plenum results in an increase of water level
(i.e. the upper plenum-to-lower plenum pressure head) which is balanced
with a higher water level (or water head) in the jet pumps. Some water
in the jet pump may spill over into the downcomer. During this period,
regions of the jet pump, lower plenum, bundle and upper plenum show an

increase in mass, but the bypass and guide tube have a decrease in mass.

Vapor generated in the bypass rises and then collapses as it meets
subcooled LPCI water in the upper bypass region. ECC flow and water in
the upper plenum rushes into and again fills the bypass and guide tube
(Figure 7.1-16). This contributes to a decrease of water level in the
upper plenum. The jet pump water level subsequently drops to maintain a
pressure balance. Once the bypass refilling is completed the bypass
flow becomes stagnant and a new cycle of the above response starts
again. After several repeated cycles, a significant amount of stored heat

is removed and the mass fluctuation and redistribution subsides.
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Fluid temperatures measured in the bypass region (Figures 7.1-17
and 18) indicate the stored heat effects on movements of hot and cold
water in the bypass during the refilling and vaporizing process. When
the bypass is full of water, the lower region is affected by the stored
heat and becomes hotter than the upper region. Saturated fluid is

observed during the inventory depletion.

It should be noted that the above oscillation behavior, attributed
to stored heat, is a FIST characteristic and is not expected in a BWR.
Stored heat has negligible effect on the BWR bypass response during the
refill/reflood phase. In addition, the three-dimensional nature of BWR
bypass region allows LPCI flow and water in the upper plenum to drain
easily and continuously into the bypass. A smooth and earlier refill

and reflood of the core is therefore expected in a BWR.

7.1.6 Summary (Test 6DBA1B)

Key phenomena observed in the FIST test 6DBAlB are similar to the
corresponding tests conducted in the TLTA and other facilities, except
for the stored heat effect during the reflood period. Test results can

be summarized as follows:

(1) The system blows down very rapidly after the break is
uncovered. The system depressurization leads to a system

bulk flashing and eventually ECCS injections.

(2) CCFL is observed at various locations such as SEO, UTP, top of
the bypass and top of the guide tube.

(3) The jet pump exit is uncovered at about 40 seconds and later

recovered due to the inventory makeup by ECC water.

(4) The bundle uncovery at about 40 seconds results in a general
bundle heatup. ECC cooling effectiveness is clearly
demonstrated in this test which limits the rod temperature

increase. A PCT of 710°F was measured.
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(5) The vessel wall stored heat affects and delays CCFL breakdown
at top of the bypass and hence delays the core refill/reflood.
Both the bundle and bypass are refilled mainly by subcooled
CCFL breakdown at top of the core.

(6) Flow oscillation is observed during the reflood period. This
is attributed to the stored heat effect in the bypass/guide
tube regions. This reflood response is a FIST facility effect
and is not expected in a BWR. The PCT is observed before the

ocurrence of flow oscillation.
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Figure 9.4-22. Comparisons with Individual Rod
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9-37

-

of 2)




Temparaturs (F)

1

GEAP-30496

1

Y‘T Til

loocanccc||ciIl1l]T]IlllcTo|o|0100||lll'TﬁllTllT

RGD TEMP. 69 INCH FR@M BHL ot 2
——— TRAC —--—— DATA

Time (8)

Figure 9.4-23. Comparisons with Individual Rod
Temperatures at Elev 69"
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Figure 9.4-24. Comparisons with Individual Rod
Temperatures at Elev 57"
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Figure 9.4-25. Comparisons with Individual Rod
Temperatures at Elev 48"
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Figure 9.4-26. Comparisons with Individual Rod
Temperatures at Elev 17"
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Figure 9.4-27. Comparisons with Individual Rod
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9.6 SIGNIFICANCE FOR BWR APPLICATION

TRACBO2 application to a BWR system follows the same approach to
system definition input modeling used in these analyses of the FIST
facility. The principal thermal-hydraulic characteristics difference is
the reduced significance of vessel stored heat in BWR systems and the
presence of parallel channel flow during system refill. These will lead
to a more effective refill/reflood process than observed in FIST. The
sensitivity of the small break case timing to subcooled critical flow
mass flux input modeling is noticeable when making one-to-one
comparisons for well-defined break size and location. This sensitivity
is less significant for BWR system response evaluations. Since there is
an uncertainty in the exact break size, and location, the BWR evaluaticn
is carried out over a range of break sizes to determine the most

limiting break flow value.

9.7 SUMMARY

The pre-test analysis of the large break and small break tests in
the FIST facility was carried out with particular attention paid to
system definition input modeling. The subsequent post-test comparisons
demonstrate that TRACBO2 thermal-hydraulic models capture the
controlling phenomena very well, The system definition modeling leads
to correct handling of level/inventory performance. The bundle and core

inventory models capture bundle heat-up and quench very well,
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10.0 CONCLUSIONS

Eight matrix tests were conducted in the FIST Phase I series.
These tests have investigated the system responses for various BWR
transients, including large break, small break, and steamline break

LOCA's, as well as natural circulation and power transients,

Each of these tests has been evaluated and analyzed. System
responses, highlights and governing phenomena observed in the tests have
been discussed and presented in detail in this report. Through this
data evaluation study, it is concluded that all FIST phase I tests have

been successfully conducted and valuable data have been obtained.

Comparisons of the FIST and TLTA tests have identified similarities
and differences between the counterpart tests. Effects of the facility
scaling compromises on the test results have been discussed. This study

has greatly improved understanding of the test results.

One of the FIST program objectives is to assess the TRAC code with
test data., Two pretest predictions made with TRACBO2 are presented and
compared with test data in this report. These predictions agree with
the test results very well. TRAC's capability to correctly predict the
system responses during transients has been clearly demonstrated from

this effort.

In summary, the FIST phase I program has been successfully carried
out. Test data obtained in these tests have provided very valuable
information and have extended the data base for further applications
such as evaluating and assessing assumptions and models used in BWR

analysis.
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