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Dig ('EDUNITED STATES OF AMERICA
~

NUCLEAR REGULATORY COMMISSIONe

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD
.

'- CFFICE Cr 5ECncits,

In the Matter of ) [dMEN
Docket Nos. 50-250 OLA-1

FLORIDA POWER AND LIGHT COMPANY 50-251 OLA-1
,,

1; (Turkey Point Plant, Units 3 and 4) )
- - - - . . . . . . . _ , , , . ,,

AFFIDAVIT OF SilMMER B. SUN AND G. NORMAN
LAUBEN REGARDING REVISED INPUT METHODOLOGY

FOR BART ECCS COMPUTER CODE

I, Summer B. Sun, being duly sworn,' state as follows:

1. I am employed by the U.S. Nuclear Regulatory Commission as a -

Nuclear Engineer in the-Core Performance Branch of the Division of

-Systems Integration, Office of Nuclear Reactor Regulation. A copy of my

professional qualifications is already on record in this proceeding.

I, G. Norman Lauben, being duly sworn, state as follows:

2. I am employed by the-U.S. Nuclear _ Regulatory Commission.as a

Section Leader in the Reactor Systems Branch of the' Division of Systems

Integration, Office of Nuclear Reactor Regulation. A copy of my

professional qualifications is attached.

3. The purpose of this affidavit is to address the change in input

methodology for the BART computer code which was initially reported to

the Board on March 18, 1985 in a letter from Michael A. Bauser, Counsel

for Licensee. In addition, in consideration of that issue, this affidavit

modifies statements in the affidavit of Summer B. Sun, dated September 4,
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1984, whic_h accompanied the staff response to the Licensee's motions for

summary disposition, and the Staff's Safety Evaluation related to the

amendments, dated December 23, 1983.
,

4. In a letter dated March 22,1985,(attached) Westinghouse

Electric Corporation informed the NRC Staff of a revision to input metho-
'

dology or data transfer procedure between the WREFLOOD and BART codes in
.

the Westinghouse Emergency Core Cooling System (ECCS) evaluation model

used to demonstrate compliance with 10 CFR 50.46 and Appendix K to 10 CFR

50. Westinghouse indicated that the revision in the way input to the

BART code is determined from the WREFLOOD code may result in an increase

in calculated peak cladding temperature (PCT) for analyses which used the

BART code and provided a reanalysis of the large break LOCA for Turkey

Point.

5. Core inlet flooding rate (Vin) calculated as a function of

time in the WREFLOOD computer code is used as input to the BART code.

Under the previous procedure, however, only a limited number of Vin

points were made available from WREFLOOD. During the first few seconds

of the core reflooding transient, the change in Vin as a function of

time is oscillatory. Consequently, the use of a limited number of points

from WREFLOOD did not allow an accurate representation of Vin or the

integral of Vin used in BART. In particular, the integral of Vin and

consequently the water level in the core was too high as used in BART.

See Westinghouse Figures 1 and 2 (attached). The higher water level

yielded an earlier onset of entrainment which resulted in an earlier

initiation of steam cooling in the core and thus a lower calculated PCT.
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6. . estinghouse modified the data transfer procedure so that goodW

agreement now exists between WREFLOOD and BART. The revised procedure

also instructs the data analyst to assure that for all times during the .

reflood the integrated value of Vin used in BART is equal to or less

than that calculated by WREFLOOD. A reanalysis of the Turkey Point
-,

Units 3 and 4 was performed using the new data transfer procedure. The

new results show a 79 F increase in the previously calculated PCT of

1972 F. This PCT of 2051 F is well below the 2200'F limit specified in

10 CFR 50.46,

7. The Staff has reviewed the information submitted by Westing-

house and finds the new data transfer procedure is satisfactory and the

ECCS evaluation model now meets the requirements of Appendix K to 10 CFR 50.

The Staff also concludes that the newly calculated PCT for Turkey Point 3

and 4 meet the requirements of 10 CFR 50.46. The Staff is preparing a

supplement to the Safety Evaluation on the BART Code, dated December 21,

1983, to reflect the revision to the input methodology and will separately

document the revised PCT for Turkey Point.

8. We have also reviewed the testimony presented by Mr. Mark J.

Parvin and Michael Y. Young (Tr. 124-130) regarding the revisions in

data transfers procedures from WREFLOOD to BART and the revised PCT.

That testimony is correct and is in agreement with the Staff

understanding of the matter.

9. We have reviewed the " Affidavit of Summer B. Sun Regarding

Contention (b)," dated September 4, 1984. As a result of the newly

calculated PCT, the value for PCT (page 3, paragraph 6) should be

changed from "1972 F" to "2051'F." In addition, to correct inadvertent

word omissions, the words " reduction in" should be inserted in the third |
,
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sentence of paragraph 7 (page 3), so that the sentence now reads: "The

reduction in reflood rate . . . ." With the exception of the aforementioned

items and because the Sun Affidavit discusses the BART code rather than
,

the ECCS dvaluation model as a whole, including the transfer of data among

various codes, the conclusions of the Sun Affidavit remain unchanged and are
,

hereby affirmed.
.

10. Similarly, the calculated value for PCT found in Sections 4.2

and 7.0 of the Staff Safety Evaluation, dated December 23, 1983, will be
.

changed from 1972 F to 2051 F. All other conclusions regarding BART and

the results of large break LOCA analysis are unchanged by the revised data

procedure and remain valid.

The foregoing and the attached statement of professional

qualifications are true and correct.

L1MJMN
' Summer B. Sun ~

+
G. Nortnan Lauben

Subscribed and sworn to before me,44,4 M
this 9W day of April,1985. /

M
Notary Public'

My commission expires: 7,//,/f(o
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STATEMENT OF PROFESSIONAL QUALIFICATIONS
_

G. NORMAN LAUBEN
"

.
*
.

My name is George Norman Lauben. I am employed as a Section Leader in the,_

.

Reactor Systems Branch, Division of Systems Integration, U.S. Nuclear.

Regulatory Commission. I have worked in the field of nuclear reactor safety

for 22 years, and in nuclear activities for 26 years. I have worked for the

Commission and its predecessor, the Atomic Energy Commission, since 1968.

During this time, I have worked directly on reactor safety matters, including

Emergency Core Cooling Systems (ECCS) performance review and Loss-of-Coolant

Accident (LOCA) analysis.

I was a member of the 1971 AEC ECCS task force and the AEC Staff Panel for the.-

ECCS Rulemaking Hearing. I am the author of the T00DEE2 computer program used

by the NRC and the nuclear industry for transient fuel pin thermal analysis-

during a LOCA. In my current position, I supervise the review of transient

and accident analyses and analytical methods submitted by vendors and

utilities for licensee applicants, fuel reloads, and plant modifications.

,

I have a B.Sc. and M.Sc. in Chemical Engineering from Case Institute of

Technology (now Case Western Reserve University).
.
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Westinghouse Water Reactor Bm355

Electric Corporation Divisions " 8 * 1523U

March 22, 1985

*

,, NS-NRC-85-3025

Mr. D. G. Eisenhut

office of Nuclear Reactor Regulation
,

U.S. Nuclear Regulatory Commission
Phillips Building.

7920 Norfolk Avenue
Bethesda, MD 20014

Subject: BART-WREFLOOD Input Revision
.

*
Dear Mr. Eisenhut:

The purpose of this letter is to inform you of an input methodology
revision in the interface between two computer codes used in the
Westinghouse Emergency Core Cooling System (ECCS) evaluation model
which is used to demonstrate compliance with Appendix K to
10CFR50.46. Specifically, the input methodology r'evision applies the
the way input to the BART code is determined from the WREFLOOD code

- in the large break loss-of-coolant-accident (LOCA) analyses. The
revision in the input methodology may result in an increase in
calculated peak cladding temperature for analyses which have used the
BART computer code. This problem has been discussed with Dr. Brian
Sheron and Mr. Norman Lauben of your staff. Additional details
regarding this problem may be found in the attachment.

Westinghouse has reviewed the LOCA analyses which have been performed
l with the Westinghouse ECCS evaluation model which incorporates the

BART code and WREFLOOD code interface and determined that the effect
of the input methodology revision would not result in any of the
analyses exceeding the 2200 F regulatory limit on peak cladding
temperature. Reanalyses of Turkey Point units 3 and 4 have been

| completed as reflected in the attachment and reanalyses of the other
offected plants is in progress.

!, If you have any questions concerning these modifications, please
contact Mr. Brian McIntyre of my staff at (412)374-5506.

Sincerely,
We nghouse Electric Corporation

- E. P. Rahe, Jr. , Manager
Nuclear Safety Department

cc: B. Sheron
N. Lauben
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BART Vin ISSUE SUMBRY.

BACKGROUND
* *

c
,

In the course of performing work unrelated to the Florida Power and Light
company analyses for Turkey Point Units 3 and 4 it was determined that '.

it was necessary to revise the approved procedure by which the ficfbding
rate informat' ion generated by the WREFLOOD code was transfered to the BART.
code. The core inlet flooding rate (Vin) is.transfered by hand from the
WREFLOOD code output to the BART code input. Examination of.a typical
flooding rate curve shows that it is divided into two phases; an initial
insurge which takes place in approximately the first seven seconds, -

'

rsaching values on the order of 15 in/sec or more, and the remainder of
the transient which is characterized by relatively slowly varying inlet*

velocities on the order of one inch per second. The transient responsa-is
- dependent on the integrated value of the inlet velocity'.

A limited number- of instantaneous values of Vin are available to the
- cnalyst for replicating the Vin curve as a part of the'BART input.. Use of
all available vin values in the initial insurge portion of the transient;
does not necessarily produce good integrated agreement at the start of the '
second portion of the transient. Connecting the discrete input points can
'rcsult in more water in the core than the WREFLOOD code. calculates.
A . representative example of WREFLOOD output and BART input is presented in
figure 1. It can be seen that the area under the BART input Vin curve isi
groater than under the WREFLOOD output Vin curve.: The BART points are the,

WREFLOOD values norna11y available to the analyst.-
r

i As a result..the integrated value of water in the core may be higher in'-

. BART than in the WREFLOOD code. This higher' water level.provides an-
carlier onset of entrainment which results in an earlier initiation of
atcam cooling in the upper regions of the core. This earlier initiation

-

:of steam cooling gives a lower calculated PCT than would be calculated if
the integrated value of the vin curve from WREFLOOD had been matched
exactly.

The WREFLOOD integrated Vin curve and the BART integrated Vin curve for
Turkey, Point Units 3 and 4 are presented in figure 2.

~
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'foFRfCTIVE ACTION.

.

A data transfer procedure, utilizing the available WREFLOOD Vin output,has been developed and inpler.ented that results in good agreenent between,

the 'r*REFLOOD calculated value of the integrated flooding rate and the BART
|calculated value of the integrated flooding . rate. This procedure also

cautions the analysis reviewer to verify the similarity of the integrated ,

i

Vin curves between the two codes and provides a standard method for |
corparing the two curves.

.

.

IMPACT ON TUPKEY POINT UNITS 3 A'7D 4
,

~

A reanalysis of the Turkey Point Units 3 and 4 was perforned using thisnew nethodology. The results of this reanalysis indicated that thecalculated PCT increased 79 F to 2051 F from the original analysis value
of 1972 F.
The revised caletlated peak cladding tenperature is well below the 2200 F.

linit of 10CFR50.46.
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