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Metropolitan Edison Company
Fost Office Box 480
Middletown, Pennsylvania 17057

Writer's Direct Dial Number

August 10, 1981
L1L 221

Office of Nuclear Reactor Regulation
Attn: John F. Stolz, Chief

Operating Reactors Branch No. 4 1 14 ‘

U. 8. Nuclear Regulatory Commission Numu;'l 31’~;\q

Washington, D.C. 20555 Commiss op ATORY | \,‘
/4

Dear Sir:
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Sy
Three Mile Island Nuclear Station, Unit )

Operating License No. DPR-50
Docket No. 50-289
Small Break LOCA Model

Enclosed please find a copy of "B&W's Post Test Analysis for Semi-Scale

Test S-07-10D" dated June 9, 1981. This document together with our
response of July 2, 1979 (TLL 197) (Loft Test L3-1) provides response

to your letter of February 24, 1981. The results are summarized below:

1. The evaluations provided demonstrate that the present small
break analysis techniques result in good agreement with the
test data when actual test conditions are consade-ed.

2. No code modification and/or improvements were necessary to
predict the experiments. However, as noted in the S-07-10D
post test analysis, a more detailed core representation was
necessary to provide a best estimate simulation of the ex-
periment due to the extensive core uncovery whic. occurred
in the test.

3. The core representation in the Evaluation Model gives con-
servative results when core uncovery occurs. The more detailed

representation of the core need not be included, therefore, in
the Evaluation Model.
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In order to improve the verification process, it is suggested
that an approach similar to that utilized for the recent L3-€
prediction be employed. That approach consists of setting up
and submitting a "blind pre-test" model. Then following re-
ceipt of the test data, perform a post test evaluation and
resubmit the results together with justificatiovns for any model
changes from the "blind pre-test” model.

Sincerely,

H. D. Hukill
Director, TMI-1

B. H. Grier (w/o enclosure)
L. Barrett (w/o enclosure)
R. Jacobs (w/o enclosu 2)
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4.2 Post Test Prediction

4.2.1 Post Test Analysis Model
The calculations performed and model developed for the pretest
orediction were used extensively in the post test analysis.
lodifications made to the pretest model to obtain the post test
model, along with a description of the approach taken, are

presented in the following paragraphs.

As shown in Reference 5, the initial conditions for Tests
$-07-108 and S-07-10D were essentially the same: thus, the
initial conditions used for the pretest prediction were deemed
to be valid for the post test prediction. Tabie 1 contains both
sets of initial conditions. The ECC parameters, however, had
significant variation between the two tests and the correct
values were input for the post test analysis. Table 1 also

provides the ECC parameters used in the S-07-10D analysis.

The post test prediction was performed using version 17.0 of the

CRAFT2 computer code (ref. 7), rather than version 8.4. Version
17.0 of CRAFT2 makes avuilable the HEM model for break
discharge. The computer deck was derived from the pretest
prediction deck with changes made as required by format changes

between version 8.4 and 17.0.

As noted in Section 4.1, there was uncertainty in the steam
generator blowdown calculated in the pret: st analysis. There
were two factors which preclude an accurate prediction of steam

generator secondary blowdown through the open steam valve:

1. Information on the secondary system piping geometry was not
available.

2. Information on fluid quality leaving the secondary system
was not available, due to uncertainty on tha efficiency
of the steam separator used in the test.
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Lacking this information, it is very difficult to accurately

predict steam flow characteristics.

To compensate for these unknowns, the pressure from the broken
loop steam generator secondary was input as a boundary condition
in the post test model. This was accomplished by utilizina the
CRAFT relief valve actuation pressure versus time table. Since
both the intact loop and broken loop steam generators would be
forced to follow the same pressure versus time table, heat
transfer in the inc.act loop steam generator was stopped at 100
seconds by setting the heat trnsfer coefficient equal to zero.
This action was judged to be acceptable because it had bee>
deter ined that the primary and secondary systems were somew:.it
decoupled during the majority of the transient due to high voi1
fractions in the steam generator tubes and resultant poor heat

transfer (Reference 5, Page 11).

It wac originally noted in the pretest submittal that primary
metal heat input appeared to be too large. Since no primary
metal temperature histories are available, a detailed evaluation
of the primary metal heating concern could not be performed.
However, at this time it is believed that the primary metal

heats were reasonable.

'n the pretest prediction for Test S-07-10B, the COREZ2AL option
of the CRAFT computer code was utilized. In the pretest
prediction all core heat regardless of flow direction « -
deposited in the single core ncde. When the code predicts
substantial core uncovery, as occurred in the S-07-10B analysis,
use of the COREZAL option produces extremely conservative
results relative to core uncovery because the core heat in the

uncovered portion of the rods is placed into the remaining

e




t he ' O A P >y s
\ a ) ) the core

transfe
transfe
cp

repré

utilized
















el . S A"

5.

REFERENCES

1.

Letter from J. H. Tz+lor (B&W) to Richard P. Denise (NRC), "Analysis
Prediction for Test 3-07-10B", dated October 9, 1979.

Letter to all B&W Licensees from Robert W. Reid (NRC), dated
February 24, 1981.

N. K. Savani, R. C. Jones, "B&W's Post Test Evaluation of LOFT Test
L3-1". Doc. No. 51-1125988-00, May 1981.

D. J. Shimeck, "Analysis of Semiscale MOD-3 Small Break Tests
$-07-10 and S-07-10D". (EG&G Report EGG-SEMI-5201), July 1980.

Letter to J. H. Taylor (B&W Licensinz) from J. A. Dearier (Code
Assessment and Applizations Branch NRC) "Transmittal of Small Break
Exper iment Preliminary Comparison Report to Participants - JAD-4-81",
dated January 8, 1921.

Letter from L. E. Phillips (Division of Systems Safety) to J. H. Taylor
(B&W Licensing), "Experiment Data Release - Semiscale Test S-07-108",
dated March 17, 1430,

R. A. Hedrick, J. J. Cudlin and R. C. Foltz, CRAFT2 - Fortran Program
for Digital Simulation of a Multinode Reactor Plant During Loss of
Coolant, BAW-10092P, Revision 2, Babcock & Wilcox, April 1975.

J. R. Paljug, M. D. Charakhani, R. C. Jones, B&W's Best Estimate
Prediction of the LOFT L3-6 Nuclear Small Break Test Using the
CRAFT2 Computer Code, Babcock & Wilcox, March 1981. Transmitted

via letter from J. H. Taylor (B&W) to P. Check (NRC), March 20, 1981.

w18







r

Table 2. Sequence of

Test S-07-~10D

Event Time (sec.)

Blowdown initiated 0
Pressurizer pressure = 1800 psia
core power decay
wn initiated

fluid saturates

»1 reaches hot leg
n system pressure reduction
begins
‘rom cold legs drains to vessel and pump
i in two-phase mixture at break

minated

upport tubes uncovered in upper head
ssure suppression system tank pressure
reduction finished
core
mpletely voided
yint in pest test (93%)
tor injection begins

ction begins
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Figure 6 BREAK MASS FLOW RATE
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Figure 7 CORE COLLAPSED LIQUID LEVEL
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