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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

DEC 2 01978

Docket Nos.: 50-358, 50-352/353, 50-367, 50-373/374, 50-387/388,

50-410, 50-322, 50-397
APPLICANT: Members of Mark II Owners Group

SUBJECT: MEETING WITH MARK II OWNERS GROUP TO DISCUSS THE STAFF'S
MARK II CONTAINMENT ACCEPTANCE CRITERIA -~ NOVEMBER 14, 1978

Background

The staff informed the owners of the lead Mark II facilities in its letter
dated September 14, 1978, of the criteria that would be found acceptable
for containment evaluation with respect to the pool dynamic loads. A
meeting was held on October 19, 1978 with the Mark II owners for the
purpose of having them identify those criteria for which they would propose
to take exception. At this meeting, the Mark II owners provided the staff
with a preliminary description of their proposed approach to resolve our
concerns for those areas where they differed with our criteria. Following
this meeting the staff provided the Mark II owners with information to
clarify the staff's concerns related to the revised methodology for
determining the maximum pool swell height. The primary purpose of the
meeting on November 14, 1978 was to discuss the Mark II owners' revised
methodology for calculating the maximum pool swell height.

An attendance list, copy of our questions, and meeting handouts are
enclosed. ‘

Summar,

The owners for the lead Mark II plants (Zimmer, Shoreham and LaSalle) took
exception to a number of the staff's load definition criteria. In this
meeting the Mark II owners discussed the basis for two of these exceptions.
These exceptions included the method of determining the maximum pool swell
elevation and the associated wetwell pressure.

The Mark II owners originally specified a maximum pool swell elevation of
1.5 times vent submergence. While this specification was determined to

be conservative for most of the tests conducted in the 4-T and EPRI
subscale test facilities, we could not agree with ‘the Mark II owners, that
this was a conservative specification for all cases. The staff proposed
in its criteria, that the maximum pool elevation be determined from the
pool swell analytical model.
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The Mark II owners, in response to our criteria, proposed an alternative
method to calculate the maximum pool swell elevation. This method utilizes
the maximum reverse pressure differential on the diaphragm and the
corresponding drywell pressure to determine the maximum wetwell pressure.
The maximum pool elevation is then determined directly from the pool swell
analytical model such that the maximum wetwell pressure not be exceeded.
The Mark II owners provided justification for this methodology by comparing
the calculated with the observed maximum pool swell and the associated
wetwell pressure in the 4T facility.

The staff stated that this new method for calculating pool swell height
and wetwell pressure appeared acceptable., However, our final review of
this exception to our criteria would be conducted upon receipt of
documentation from the Mark II owners, which should include a description
and justification for this new methodology.

CLULAC Lo

Clifford Anderson, A-8 Task Manager
Containment Systems Branch
Division of Systems Safety
O0ffice of Nuclear Reactor Regulation

Enclosures:
As Stated

cc: See attached pages
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Mr. Earl A, Borgmann
Vice President - Engineering

The Cincinnati Gas and Electric Company

P. 0. Box 960 ‘
Cincinnati, Ohio 45201

cc: Troy B. Conner, Jr., Esq.
Conner, Moore & Corber
1747 Pennsyania Avenue, N. W.
Washington, D. C. 20006

Mr. William J. Moran

General Counsel

The Cincinnati G6as and Electric
Company

P. 0. Box 960

Cincinnait, Ohio 45201

Mr. William G. Porter, Jr.

Porter, Stanley, Arthur
and Platt

37 West Broad Street

Columbus, Chio 43215

Mr. Peter H. Forster, Vice
President

Energy Pesources

The Dayton Power and Light

‘Company
P. 0. Box 1247
Dayton, Ohio 45401

J. Robert Newlin, Counsel

The Dayton Power and Ligh
Company .

P. 0. Box 1034

Dayton, Ohio 45401

Mr. James D. Flynn

Manager, Licensing
Envirommental Affairs

The Cincinnati Gas and
Electric Company

P. 0. Box 960

Cincinnati, Ohio 45201

(34

Hr. J. P. Fenstermaker

Senior Vice President - Operations

Columbus and Southern Chio
Electric Company

215 North Front Street

Coulubus, Ohio 43215

David B. Fankhauser, PhD

3569 Nine Mile Road
Cincinnati, Ohio 45230

Thomas A. Luebbers, Esq.
Cincinnati City Solicitor
Room 214, City Hall
Cincinnati, Ohio 45202

Mr. Stephen Schumacher
Miami Valley Power Project
P. 0. Box 252

Dayton, Ohio 45401

Ms. Augusta Prince, Chairperson
601 Stanley Avenue
Cincinnati, Ohio 45226
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Mr. Norman W. Curtis
Vice President - Engineering
and Construction
Pennsylvania Power and Light Company
2 North Ninth Street
Allentown, Pennsylvania 18101

cc: Mr. Earle M. Mead
Project Manager
Pennsylvania Power & Light Company
2 North Ninth Street .
Allentown, Pennsylvania 18101

Jay Silberg, Esq.

Shaw, Pittman, Potts &
Trowbridge

1800 M Street, N. W.

Washington, D. C. 20036

Mr. William E. Barberich,

Nuclear Licensing Group Supervisor
Pennsylvania Power & Light Company
2 North Ninth Street

Allentown, Pennsylvania 18101

Edward M. Nagel, Esquire

General Counsel and Secretary
Pennsylvania Power & Light Company
2 North Ninth Street

Allentown, Pennsylvania 18101

Bryan Snapp, Esq.

Pennsylvania Power & Light Company
901 Hamilton Street

Allentown, Pennsylvania 18101
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Mr. Byron Lee, Jr.

Vice President

Commonwealth Edison Company
P. 0. Box 767

Chicago, I11inois 606390

cc: Richard E. Powell, Esq.
Isham, Lincoln & Beale
One First National Plaza
2400
Chicago, I11inois 60670

.
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Niagara Mohawk Power Corporation

ccs:

Arvin E. Upton, Esq.

LeBoeuf, Lamb, Leiby & MacRae
1757 N Street, N. W,
Washington, D. C. 20036

Anthony Z. Roisman, Esq.

Natural Resources Defense Council
917 15th Street, N. W.
washington, D. C. 20005

Mr. Richard Goldsmith
Syracuse University
College of Law

€. 1. White Hall Campus
Syracuse, New York 13210

T. K. DeBoer, Director
Technological Development Programs
New York State Energy Office

Swan Street Building

Core 1 - 2nd Fioor

Empire State Plaza

Albany, New York 12223

Corporation

Niagara Mohawk Power .
Rhode, Vice President

ATTN: Mr. Gerald K.
System Project Management

300 Erie Boulevard West .

Syracuse, New York 13202






Northern Indiana Public Service Company

ces:

Meredith Hemphill, Jr. Esq. Northern Indiana Public Service Company
Assistant General Counsel ATIN: Mr. H. P. Lyle, Vice President
Bethlehem Steel Corporation Electric Production & Engineering
701 East Third Street 5265 .Hohman Avenue

Bethlehem, Pennsylvania 18016 Hammond, Indiana 46325

william H. Bichhorn, Esqg.

Eichhorn, Morrow & Eichhorn -
5243 Hohman Avenue

Bammond, Indiana 46320

Ecward W. Osann, Jr., Esq.

wolfe, Huobard, Leydid, Voit & Osann, Ltd.
Suite 4600

One IBM Plaza

Chicago, Illinois 6ubll

Robert J. Vollen, E=q.
1039 North Dearborn Street .
Chicago, Illinois 60602

Porter County, Izaak walton
League of America, Inc.

Pox 438

Chesterton, Illinois 463u4d

Michael I. Swygert, Esq.
25 East Jackson Soulevard
Chicago, Illinois 60604

Richard L. Rocbins, Esq.
Lake Michigan Pederation
53 west Jackson Boulevard
Chicago, Illinois 60604

.Maurice Axelrad, Eaq.

Lowenstein, Newman, Reis & Axelrad
1025 Comnecticut Avenue, N. W.
washington, 0. C. 2u036

James N. Cahan, Eaq.

Russell Eggert, Bsqg.

Office of the Attorney General -
188 Randolph Street

Chicago, Illinois 60602
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Long Island Lighting Company

ccs:
Edward M. Barrett, Esq.
General Counsel

Long Island Lighting Company
250 01d Country Road
Mineola, New York 11501

Edward J. Walsh, Esq.
General Attorney

Long Island nghtmg Company
250 Old Country Rocad

Mineola, New York 11501

J. P. Novarro

Project Manager

Shoreham Nuclear Power Station
P. 0. Box 618

Wading River, New York 11792

Jeffrey Cohen, Esq.

Deputy Commissioner and Counsel
New York State Energy Office
Agency Building 2

Empire State Plaza

Albany, New York 12223

Howard L. Blau

Blau and Cohn,.P. C.

380 North Broadway
Jericho, New York 11753

Irving Like, Esq.

Reilly, Like and Schnieder
200 West Main Street
Babylong, New York 11702

MB Technical Associates

366 Califormia Avenue

Suite 6

Palo Alto, California 94306

Long Island Lighting Company
ATIN: Mr. Andrew W. Wofford
Vice President
175 Bast 01d Country Road
Hicksville, New York 11801







Mr. Edward G. Bauer, Jr.

Vice President & General Counsel
Phitadelphia Electric Company
2301 Market Street

Philadeiphia, Pennsylvania 19101

cc: Troy 8. Conner, Jr., Esq.
Conner, Moore & Corber
1747 Pennsylvania Avenue, N. W.
- Washington, D. C. 20006

W. William Anderson, Esq.
Deputy Attorney General

Room 512, Main Capitol Building
Harrisburg, Pennsylvania 17120

Frank R. Clokey, Esq.

Special Assistant Attorney General
Room 218, Towne House Apartments
P. 0. Box 2063

Harrisburg, Pennsylvania 17105

Honorable Lawrence Coughlin
House of Representatives
Congress of the United States
Washington, D. C. 20515

Roger B. Reynolds, Jr., Esq.
324 Swede Street
Norristown, Pennsylvania 19401

Willard C. Hetzel, Esq.
312 Main Street
East Greenville, Pennsylvania 18041

Lawrence Sager, Esq.

Sager & Sager Associates

45 High Street o
Pottstown, Pennsylvania 19464

Joseph A. Smyth

Assistant County Solicitor
County of Montgomery '
Courthouse

Norristown, Peng&ylvania 19404






Mr. Edward G. Bauer, Jr.

cc: Eugene J. Bradley
Philadelphia Electric Company
Associate General Counsel
2301 Market Street
Philadelphia, Pennsylvania 19101






Washington Public Power Supply System
ATTN: Mr. Kneil 0. Strand
Managing Director
3000 George Washington HWay
Richland Washington 99352

Joseph B. Knotts, Jr., Esq.
Debevoise & Liberman

700 Shoreham Building

806 Fifteenth Street, N. W.
Washington, D. C. 20005

Richard Q. Quigley, Esq.

Washington Public Power Supply System
P. 0. Box 968

Richland, Washington 99352
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Ta evaluate the acceptability of the new mathudaTogy propased by the Mark
II Owners Group (Respanse ta Raund 3 Question 020.68) for determination of the

»
maximum poal swelT elevation the staff will require the following infarmation:

1) A precise description of how the maximun poa¥ elevatian is corputed.

Specifically:

a) How is the uplift differential pressure cc;mputed?

b} What is the value of drywelT pressure used to determing wetwelT pres-

sure at maximum poal Tift from (a)?

c} How is maximezw uplift computed from (b)?

2} Predictions faor maximum uplift shall be develaped using the proposed
methodalogy and compared with experimental results for the fogllawing 4T

test ruans:

a) All clased Phase I 9 and 11 foot submergence tests (Runs 27, 28, 29,
30, 31 ang 35).

b) A171 Phase II 9 foat submergence tasts (lgtuns 22 and 58).

The predictions shall be compared to the etevatians carrespanding to the '
Tacation of the mast elevated conductivity probe exhibiting froth activity
during any given test. Each data point shall be distinguished b:y a run
number. The source of the drywell pressure history used ta develap the
thearetical prediction shall be defined expiicitly (i.e.: measured or
analytic). |

3} A prediction for maximewm uplift shall be davelaped using the proposad
methodoTogy and compared with experirental results fgr Run 8] of the £PRI






1/13.3 scale 30 tests. In this case comparison with the maximun up]ift
deduced from the measured wetwell pressures will be acceptable.

y
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.







NRC LEAD PLANT ACCEPTANCE CRITERIA REVIEW

NOVEMBER 1978 - SNPS APPLICATION

I. Clarification of method proposed by Mark II response to NRC
Question 020.68. .

A.

B.

Uplift differential pressure computed by NRC method as stated
in NRC Question 020.69.

Drywell pressure obtained from LOCTVS and pool swell analytical
model (PSAM) using "Application Assumptions" from Section 6.7 of
NEDE-2154h4-P., Drywell pressure is that at end of pool swell
(zero surface velocity).

Maximum swell height computed assuming a polytropic compression
in the wetwell airspace (k = 1.2) and a final wetwell pressure
equal to sum of the uplift differential pressure from "A." and
the drywell pressure from "B,".

Above method used by SHPS - alternate method is to run PSAM with k = 1.2 and

obtain maximum swell height directly. Both approaches shown for comparison
in Figs. 1 and 2.

II. "020.68 method "/4T comparisons for runs 27, 28, 29, 30, 31 and 35
(Phase I) and runs 22 and 58 (Phase II).

A.

B.

Discussion - LT modeling

1. U facility shown in proprietary Fig. 3 (based on Fig. 3-1
of NEDE-134k42-P) '

2. Vent equivalent lengths used - 502 ft (Phase I)
- 336 ft (Phase II)

3. Blowdown calculated on the basis of steam generator pressure

decay shown in proprietary Fig. 4 (based on Fig. 5-1 of
NEDE-13442-P.)

Run 31 modified for liquid initially in dip tube

Results

1. Phase I LOCTVS/PSAM transients using "Applications Assumptions"
provided in Figs. 5a and 5b through 10a and 1Ob.
o o

a" is drywell and wetwell pressure vs time, "b" is pool
surface elevation vs time

- Swell height calculated using "020.68 method" shown for
comparison :

- Maximum measured drywell pressure shown for comparison






c.

D.

2.

3.

Comparison of Phase I calculated and observed maiimum swell
height showm on proprietary Fig. 1l.

Phase II results similar

~ Run 22 max swell height cale'd - 37.7 ft
max swell height observed = Proprietary

- Run 58 max swell height cale'd - 37.7 ft
max swell height .observed - Proprietary

Conclusions

1.

2.

1.5 vent submergence criterion provides adequate conservatism
for 11 ft and 13.5 ft submergence cases

Only run 35 exceeds calculated value - close inspection of
run 29 probe data shows that "splashing" after end of bulk
pool swell is not very significant (see proprietary Fig. 12
based on Fig. 46=4 of NEDE-21061-P)

Margin between calculated and observed swell height increases
with break size (and break area/unit vent area) due to:

= Increased conservatism of using 2.5 psid uplift differential

pressure

- Greater conservatism in drywell pressure response (see
proprietary Table 1)

Implications for Shoreham

1.

Refer to Fig. 13 (based on Fig. III~1 of Attachment 1 to NRC

Lead Plant Acceptance Criteria) - SNPS drywell pressure history
is somewhat greater than YT run 31, either measured or calculated.
Therefore, more conservatism expected in the application of
020,68 method" to SNPS than to 4T run 31.

Preliminary review of EPRI single cell results indicate single
cell conservative compared to multivent. All other things equal,
4T will overpredict SNPS.

K = 1.2 more likely in LT than in SNPS due to greater likelihood
of significant heat transfer during swell. Again UT will over-
predict SNSP.

DBA for SNPS is liquid break - liquid breaks (Phase II, runs 36
and 37) expected to show even greater conservatism in application
of "020.68 method." Additional information will be provided.







3

III. Calculation of swell height for EPRI-3D, run 80, not poséible with
.%020.68 method." Drywell transient cannot be calculated for air
blowdown. .

«
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