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gEGEG Idaho, Inc.
p_ o oo,is2s

idaho Falls. Idaho 83401

August 10, 1979

Mr. R. E. Tiller, Director
Reactor Operations & Programs Division
Idaho Operations Office- DOE
Idaho Falls, ID 83401

SUPPLEMENT T0 QUICK LOOK REPORT (QLR) L2-3 - Kau-162-79

Ref: N. C. Kaufman ltr to R. E. Tiller, Kau-98-79, Quick Look
Report for LOFT LOCE L2-3, May 18, 1979

Dear Mr. Tiller:

This letter.s transmits supplemental information to the Loss-of-*

Fluid Test (LOFT) Loss-of-Coolant Experiment (LOCE) L2-3 QLR.
Infomation on the calculations sub iitted by the participants
in the United States Standard Problem 10, LOFT LOCE L2-3 is in-
cluded. The infomation and several calculated parameters are
attached.

This information is intended to allow a cursory overview of
the predictions and not to be an assessment of them. Both best
estimate and evaluation model calculations are included.

Very truly yours

< - -

N. C. Ka man
Directo , LOFT

DLR:mim

Attachment:
As stated
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R. W. Barber, DSE, 00E-HQ (2) K. Taketani, JAERI (4)
G. L. Bennet, NRC-HQ R. L. Tedesco, NRC-HQ

C. H. Berlinger, NRC-HQ D. G. Thomas, ORNL
W. Binner, IfR (4) L. S. Tong, NRC-HQ
W. W. Bixby, DOE-ID 0. Trent, PNL
J. Bloc.k, Creare B. Washburn, 00E-HQ
K. J. Brinkmann, ECN (4) K. R. Wichman, NRC-HQ
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R. Denning, BCL
S. Fabic, NRC-HQ
T. Fernandez, EPRI
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R. F. Fraley, ACRS
K. P. Galbraith, NSE
D. Godard, ODE
P. Griffith, MIT
M. D. Houston, NRC-HQ
J. Jackson, LASL
W. J. Johnson, NRC-HQ
W. Kato, BNL .

W
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R. T. Lahey, RPI
R. R. Landry, NRC-HQ
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G. Menzel, CE
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T. E. Murley, NRC-HQ
P. E. Norian, NRC-HQ
T. H. Novak, NRC-HQ
F. Odar, NRC-HQ
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This attachment summarizes the pretest calculations of LOFT
nuclear Loss-of-Coolant Experiment (LOCE) L2-3 and is intended to

1supplement information supplied in QLR-L2-3 . LOCE L2-3 was

designated United States Standard Problem 10 by the Nuclear Regulatory
Commission (NRC) and pretest calculations were performed by several
official participants and other groups. The organizations making
calculations, the computer codes used, and a brief summary of results
are included. -

2LOCE L2-3 was conducted in the LOFT facility on May 12, 1979,
from initial primary coolant and reactor maximum linear heat

generation rate conditions typical of those in a generic nuclear power
plant at normal operating conditions. The data gathered during the
experiment are valuable for assessment of the calculational capability
and inherent conservatism in the computer codes used for best estimate
and evaluation model analysis of nuclear reactor systems.

Calculations have been received from the following
organizations: Combustion Engineering (CE) , Exxon Nuclear Company
(ENC)4' , Intermountain Technology Incorporated for the Electric

Power Research Institute (ITI/EPRI) , Idaho National Engineering
Laboratory LOFT Program (LOFT)7, Los Alamos Scientific Laboratory
Reactor Safety (LASL)8,9, and the NRC Division of System Safety
(NRC/ DSS) A listing of all participants and the computer codes.

used are given in Table I. It should be noted that ENC and the
NRC/ DSS performed evaluation model calculations; whereas, the other
participants made best estimate calculations.

The options used in the calculations regarding break flow
modeling and accumulator gas expansion can make significant
differences in the results. These options are listed in Tables II
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and III. The chronology of events measured and calculated by the
participants is given in Table IV. Some participants did not supply
all the event times.

Figures 1 through 25 show the calculated hot fuel rod cladding
temoeratures at four axial locations. Due to differences in fuel rod
nodalization, some participants did not have four different

temperatures for the four locations. The highest measured cladding
11temperatures are shown in Figures 26 through 29 for comparison.
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TABLE I

Participant Codes Used

Combustion Engineering FATES Fuel initial conditions-

CEFLASH - Blowdown hydraulics
STRIKIN - Blowdown and refill fuel rod

heat transfer

RELBOT
MXTEMP Refill Hydraulics
CREARE

TARP Reflood fuel rod heat transfer
THERM

Exxon Nuclear Company ENC WREMIIA PWR ECCS Evaluation Model

Intermotmain Technology RETRAN12-
Incorporated for the

Electric Power Research
Institute

FRAP-S313INEL/ LOFT Fuel initial
RELAP4/M006(M00IFIEO)7'1onditions4

LASL TRAC - PIA 15

TRAC - PIA with the Iloeje16 ATmcorrelation
NRC/ DSS WREM package

GAPCON fuel initial conditions
RELAP4/M005/NRC blowdown thermal hydraulics

,
-
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TABLE II

BREAK FLOW MODELING

Participant Fluid Condition Modela Discharge Coefficient

Combustion Engineering Subcooled HF 0.6
Saturated HEM 0.9
Superheated MB 0.9

Exxon Nuclear Company Subcooled HF 1.0
Saturated M 1.0

Intermountain Technology Subcooled HF 0.75
Incorporated for Electric Saturated HEM 1.0
Power Research Institute

INEL/ LOFT Subcooled HF 0.848
Saturated HEM 0.848

LASL N/A N/A N/A

NRC/ DSS Subcooled HF 1.0'

Saturated M 1.0

Henry Fauskea HF -

HEM - Homogeneous Equilibrium Model
MB Murdock Bauman-

M - Moody

g>} ') J-
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TABLE III

ACCUMULATOR POLYTROPIC GAS ';0NSTANT

Participant Constant

Combustion Engineering 1.2

Exxon Nuclear Company 1.0

Intermountain Technology 1.0
Incorporated for Electric
Power Research Insitute

INEL/ LOFT 1.4

LASL 1.4

NRC/OSS 1.4

.

.

f 'T



.

.

TABLE IV

MEASURED AND CALCULATED CHRON0 LOGY OF EVENTS

RELAP4/ TRAC- TRAC-PIA + ITI/ NRC/
Event Data M006 PIA Iloeje CE EPRI DSS ENC

LOCE
initiated 0 0 0 0 0 0 0 0

End of SCBDa 0.05 0.05 -- ---- -- -- --

First DNBb 0.96 0.5 0.25 0.5 0.5 1.0 1.5 --

End of SCBFc 3.0 4 4.4 -- ---- -- --

PCTd
occurrence 4.95 4.5 40.0 5.0 6 15.5 36 45.9

First core-
wide rewet 8 70 10-- -- -- -- --

HPISO
initiation 14 15.2 14 12 -- 11.24-- --

Pressurizer
empty 14 15 17 -- -- 12.5 -- --

Accumulator
iniation 16 15.6 19.5 -- 15.2 15.0 12.08--

LPISf
initiation 29 28 31 16 15-- -- -- --

Accumulator
flow ended 45 59 57 51.6 -- -- 50.53--

Core
reflooded 55 70 -- -- -- -- -- --

a. SCBD - Subcooled blowdown.
b. DNB - Departure from nucleate boiling.
c. SCBF - Subcooled break flow.
d. PCT - Peak cladding temperature.
e. HPIS - High-pressure injection system.
f. LPIS - Low-pressure injection system.
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Fig. 23 NRC/ DSS hot rod cladding temperature at 0.533-m elevation.



r-
, .a

x,

.

%
~

c

1600
n|nis jiiiij ini n a s j i iTi g n i n g i i n g i n i|i s i s j i n i j a c u g e n i j i

1500 E- --Es e
a a

1400 i- -En
y a s
u E E

13u.0 s- -s
E Je.

) 1200 !- d 6
e a e pp
s- E 5 W* 11u..u E-- -s r. a

-iE = J t_= s

... ( .)p 1900 E- -E ' '

! ! b ' ; a's. ... = =
g- "700 E' --E.

i E ! (Hi ... = =eco - -s
o E E

- :
700 5:- -E

- :
_ _

600 % -E:
-

:

E I I I I I I I I I I I I i:e.e. .,. .-.

00 5.0 10.0 15.0 20.0 25.0 30 0 35.0
e ,5 to .. S. l't " 2' o e> o ',t . -

* v. o e. .J e e

" Tem e A f t ee- Ruptur e Co3

Fig. 24 NRC/ DSS hot rod cladding temperature at 0.762-m elevation.
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