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were provided in other submittals. These submittals were made over several
years with varying degrees of significance. The significant reports used by
the' staff in its SER are listed in the Bibliography to the SER, and it is-

,

these submittals which should be submitted together with HGN-112.NP as the
" approved topical report." The staff suggested that some of the voluminous
test reports may not need to be resubmitted. Regarding the number of copies
to be submitted,~the staff stated the number of copies currently provided to
make the standard distribution for topical reports was:

Proprietary Reports 16 copies
Nonproprietary version of Proprietary Reports 8 copies
Nonproprietary Reports 16 copies

However,-the staff said it would see if the standard number could be reduced
for this approved topical report and it would advise the HC0G of its
conclusions.
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UNIT ED STATES '

[4 , [5 '' ' (/[gq NUCLEAR REGULATORY COMMISSION
-s., -; #oj WA SHING TON, D. C. 20Sb5

( (...*,/ November 28, 1990

J

Docket Nos. 50-416, 50-440, 50-458, and 50-461

LICENSEES: Entergy Operations, Inc.
p The Cleveland Electric 111uminating Company

Gulf States Utilities Company
lilinois Power Company

FACILITIES: ' Grand Gulf Nuclear Station, Unit No. 1
Perry Nuclear Power Plant, Unit No. 1

L River Bend Station, Unit No. 1
Clinton Power Station

SUBJECT: SUMMARY OF OCTOBER 23, 1990 MEETING WITH MARK III
CONTAINMENT HYDROGEN CONTROL OWNERS GROUP (HC0G)
REGARDINGTHEGENERICSAFETY-EVALUATIONREPORT(SER)

-RELATING TO THE MARK III CONTAINMENT HYDROGEN CONTROL

The purpose of the meeting was to hear and discuss HC0G's request for changes
-to the staff's SER of the HCOG topical report HGN-112-NP, " Generic Hydrogen
' Control Informat*,on for BWR6 Mark III Containments," and for a reduction in
the content and cumber of copies of the approved topical report. Enclosure 1
is a list of meeting attendees. Enclosure 2 is a handout prepared by HCOG.

Two technical areas were discussed in the meeting;. severe accident sequences
for station blackout with spray cooling available (Sheets 3-12), and the peak
containment pressure which is used for equipment survivability (Sheet 14).
HCOG comments on the content and schedule of the approved topical report were:
alsodiscussed(Sheet 15).

;

HCOG~ requested that the SER be changed as noted on Sheets 13 and 14 of
Enclosure 2.- A formal submittal will be made providing the bases for-the
requested changes. The staff agreel that the clarifications noted on Sheet 13
appeared to be reasonable. However, the requested changes related,to the.
availability of spray coolers and peak containment pressure will require some
review. .The schedule for submittal of the approved topical report is January 23,
1991, provided the exceptions to the SER can be approved within a month.

|- Licensees of the four BWR6 plants were present in the meeting. They indicated
| that'it may not be possible to meet their connitment for submitting the final

analyses required by 10 CFR Part 44 (within 6 months of issuance of theL
.

staff's SER on August 6, 1990). Requests for extensions will be made by each
licensee, ff needed, after resolution of the requested exceptions.

In response to the HC0G request to reference the HCOG submittals used and
referenced by the staff in its SER, the staff said that the topical report
HGN-112-NP was a brief description of the hydrogen control program plan and
results, but the substantial test and analytical results, bases, and conclusions

L
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were provided in other submittals. These submittals were made over several
years with varying degrees of significance. The significant reports used by
the staff in its SER are listed in the Bibliography to the SER, and it is
these submittels which should be submitted together with HGN-112-NP as the
" approved topical report." The staff suggested that some of the voluminous
test reports may not need to be resubmitted. Regarding the number of copies
to be submitted, the staf f stated the number of copies currently provided to
make the standard distribution for topical reports was:

Proprietary Reports 16 copies
Nonproprietary version of Proprietary Reports 8 copies
Nonproprietary Reports 16 copies

However, the staff said it would see if the standard number could be reduced
for this approved topical report and it would advise the HC0G of its
conclusions.

,
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Lester L. Kintner, Senior Project Manager
Project Directorate IV-1
Division of Reactor Projects III/IV/V
Office of Nuclear Reactor Regulations

Enclosures:
As stated

cc w/ enclosures:
See next page
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' - Mr. ~W. . T. Cottle
'

.

.. Entergy Operations, Inc. Grand Gulf Nuclear Station

' CC:

Mr. Ted H. Cloninge ' Mr. C. R. Hutchinson
Vice President, ENineering GGNS General Manager

' Entergy Operation > Inc. Entergy Operations, Inc.'

P. O. Box 31995 P. O. Box 756
Jackson, Mississippi 39286-1995 Port Gibson, Mississippi 39150

Robert B. ,McGehee, Esquire The Honorable William J. Guste, Jr.
Wise, ~ Carter, Child, and Attorney General

Caraway Department of Justice
iP. O. Box 651 - State of Louisiana
Jackson, Mississippi 39205 P. O. Box 94005

Baton Rouge, Louisiana 70804-9005 '

Nicholas .S. Reynolds. Esquire
Bishop Cook, Purcell Alton B. Cobb. H.D., c1

L and Reynolds- State Health Officer ,

1400 L Street, N.W. - 12th Floor State Board of Health,
,

' Washington, D.C. 20005-3502 P. O. Box 1700

Mr. Jim T. LeGros t

S' Manager of Quality Assurance Office of .the Governor
Entergy Operations, Inc. _ State of Mississi i :

3LP. O. Bux 31995
_

Jackson, Mississi i 39201
Jackson,1 Mississippi 39286-1995

President,
,

p Mr. Jack McMillan, Director Claiborne County Board of Supervisors
L Division of Solid Waste Management- Port Gibson, Mississippi '39150
L ' Mississippi Department of Natural t

L Resources Regional Administrator, Region II,

.P. O. Box 10385 U.S. Nuclear Regulatory Commission,

: Jackson, zMississippi ' 39209 ' 101 Marietta St., Suite 2900 '

Atlanta, Georgia 30323"

1Mr. Michael J. Meisner-
Director. Nuclear Licensing Mike Morre, Attorney General-
Entergy Operations,'Inc. Frank Spencer, Asst. Attorney General

! P. O. Box 756 -State of Mississippi.'

L Port Gibson, Mississippi 39150 Post Office Box.'22947
M Jackson, Mississippi 39225

.

Mr. C.: B. Hogg, Project Manager
Bechtel Power Corporation Mr. . Gerald >W. Muench

i
m P. 0._ Box 2166. Vice President. Operations Support
L Houston, Texas 77252-2166 Entergy Operations, Inc.
|~ P. O. Box 31995

Mr. H. O. Christensen- Jackson, Mississippi 39286-1995
Senior Resident Inspector
U.S. Nuclear Regulatory Commission Mr. Donald C. Hintz, Executive Vice

L' _ Route 2. Box 399 President & Chief Operating Officer
~ Port Gibson, Mississippi 39150 Entergy Operations, Inc.'

P. O. Box 31995
Jackson, Mississippi 39286-1995

,

__ __'.__ _ __ _ ____ ____mi______________ . . _ _ . - r -
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1. Mr. Michael D. Lyster Perry Nuclear Power Plant
The Cleveland Electric Unit 1

111uminating Company

cc: Jay E. Silberg, Esq. Mr. James W. Harris, Director
Shaw, Pittman, Potts & Trowbridge Division of Power Generation-

2300 N Street, N.W. Ohio Department of Industrial
Washington, D.C. 20037 Relations

P. O. Box 825
David E. Burke- Columbus, Ohio 43216o

The Cleveland Electric
111uminating Company The Honorable Lawrence Logan

P.O. Box 5000 Mayor, Village of Perry
Cleveland, Ohio 44101 4203 Harper Street

Perry, Ohio 44081
Resident inspector's Office
U.S. Nuclear Regulatory Commission The Honorable Robert V. Orosz
Parmly at Center Road Mayor, Village of North Perry
Perry, Ohio 44081 North Perry Village Hall

4'7S Lockwood Road
Regional Administrator, Region 111 North Perry Village, 0hio 44081
U.S. Nuclear Regulatory Commission
799 Roosevelt Road Attorney General
Glen Ellyn, Illinois 60137 Department of Attorney General

30 East Broad Street
Frank P. Weiss, Esq. Columbus, Ohio 43216

. Assistant Prosecuting Attorney
105 Main Street Radiological Health Program
Lake County Administration Center Ohio Department of Health
Painesville, Ohio 44077 1224 Kinnear Road

Columbus, Ohio 43212
Ms. Sue Hiatt
OCRE Interim Representative Ohio Environmental Protection
8275 Munson Agency
Mentor, Ohio 44060 DERR--Compliance Unit

PO Box 1049
-Terry J. Lodge, Esq. 1800 Watermark Drive
618 N. Michigan Street ATTN:'Zack A. Clayton
Suite 105 Columbus, Ohio 43266-0149
Toledo, Ohio 43624

Mr. Phillip S. Haskell, Chairman
John G. Cardinal,-Esq. Perry Township Board of Trustees
Prosecuting Attorney Box 65
Ashtabula County Courthouse 4171 Main Street
Jefferson, Ohio 44047 Perry, Ohio 44081

' Robert A. Newkirk State of Ohio
Cleveland'tiectric Public Utilities Comission-

Illuminating Company 180 East Broad Street
Perry Nuclear Power Plant Columbus, Ohio 43266-0573
P. O. Box 97 E-210
Perry, Ohio 44081

'
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.'' RIVER BEND SERVICE LIST
'

.

' ' , cc:
Mark Wetterhahn, Esq. Ms. H. Anns P1ettinger
Bishop Cook, Purcell & Reynolds 3456 Villa Rose Drive
1401 L Street, N.W. Baton Rouge, LouiFiana 70806
Washington, D.C. 20005

Gulf States Utilities
Mr. Les England ATTN: Mr. James C. Ceddens
Director - Nuclear Licensing Senior Vice President (RBNG)

( Gulf States Utilities Cot.any Post Office Box 220
P. O. Box 220 St. Francisv111e, Louisiana 70775
St. Francisv111e, Louisiana 70775

Mr. Philip G. Harris
C4jun Elect-ic Power Coop. Inc.
10719 Airline Highway
P. O. Box 15540
Baton Rouge, Louisiana 70895

Senior Resident Inspector
P. O. Bcx 1051
St. Francisville, Louisiana 70775

President of West Feliciana
Police Jury
P. O. Box 1921
St. Francisville, Louisiana 70775

Regional Administrator, Region IV
U.S. Nuclear Reculatory Commission
611 Ryan Plaza Drive, Suite 1000
Arlington, Texas 76011

Mr. J. E. Booker
Manager-Nuclear Industry Relations

a P. O. Box 2951
Beaumont, Texas 77704

Mr. William H. Spell, Administrator
Radiation Protection Division
C.' ice of Environmental Affairs
P. O. Box 14690
Baton Rouge, Louisiana 70898

Mr. J. David McNeill .. III
William G. Davis, Esq.
Department of Justice

' Attorney General's Office
P. O. Box 94095
Baton Rouge, Louisiana 70804-9095
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Mr. Frank A. Spangenberg Clinton Power Station-

1111r.ois Power Company Unit I*

cc:

Mr. J. .t. Perry Illinois Department
Vit? Ptesident of Nuclear Safety
Clinton Power Station Office of Nuclear Facility Safety
P. O. Box 678 1035 Outer Park Drive
Clinton, Illinois, 61727 Springfield, Illinois 62704

Mr. J. A. Miller Mr. Donald Schopfer
Manager Nuclear Station Engineering Dept. ProjectManager
Clinton Power Station Sargent & Lundy Engineers
P. O. Box 678 55 East Monroe Street
Clinton, 1111r is 61727 Chicago, Illinois 60603

Sheldon Zabel, Esquire
Schiff. Hardin & Waite
7200 Sears Tower
233 Wacker Drive
Chicago, Illinois 60606

Resident inspector
U. S. Nuclear Regulatory Coraission
RRf3, Box 229 A
Clinton Illinois 61727

Mr. L. Larson
ProjectManager
General Electric Company
175 Curtner Avenue, N/C 395
San slose, California 95125

Regional Administrator, Region 111
799 Roosevelt Road Bldg. #4
GlenEllyn,1111nols60137

Chairman of DeWitt County
c/o County Clerk's Office
DeWitt County Courthouse
Clinton,' 1111nois 61727

Robert Neumann
Office of Public Counsel
State of Illinois Center

-100 W. Randolph
Suite 11-300

'o Chicago, Illinois 60601

.
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.

HCOG/NRC HEETING
October 23, 1990

Name Organization

E. Halcomb HCOG/Enercon Services
C. McCracken NRR/SPLB
J. B. Hickman NRR/PDIll-3
L. A. England GSU River Bend
C. M. Abbate NRR/PDIV-2

'J. Burton GSU - River Bend
M. Davis Enercon Services
J. R. Longley IPC - Clinton
J. D. Richardson Enercon Services
E. Ortalan CEI - Perry NPP
L. L. Kintner NRR/PDIV-1
J. Kidrick NRR/SPLB
C.-Y. Li NRR/SPLB
T. A. Bynn IPC - Clinton i

K. Hughey Entergy Operations - GGNS |
G. W. Smith Entergy Operations - GGNS

,

C. R. Nichols NRR/SPLB l

.
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HCOG/NRC MEETING
,

OCTOBER 23,1990
,

o OVERVIEW

;

o SER HYDROGEN GENERATION SCENARIO CONSIDERATIONS

\-

I
!

SPRAY / COOLER AVAILABILITYo

,

o SER CLARIFICATIONS ;

.

CONTENT & SCHEDULE OF ACCEPTED TOPICAL REPORTo

.

i

! W
- - . .- - . -- - -



..

.0

' -

.
,,

-

.

4

OVERVIEW

SER closes most hydrogen control requirements of 10 CFR 50.44.o

- Identifies remaining issues to be addressed in plant specific
reports.

Better definition of SBO sequence in SER is needed.o

- Assure consistency between HCOG HGE and recoverable TBU sequence

Equipment survivability analysis using sprays / coolers is justified,o

o Potential SER changes:

- Severe vs. recoverable degraded core accidents
- Pressure survivability

,

SER requirements for Topical Report content should beo

re-evaluated.

- Attaching all references results in a document of excessive
size.

!g
l .
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HYDROGEN GENERATION SCENARIO CONSIDERATIONS

,
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SER STATEMENTS

p.21 "The phenomenology of the TBU sequence is similar to that of
the HCOG base case with regard to the SORV."

p.21 "For purposes of the hydrogen control rule, the TBU sequence
as described in NUREG 1150 (which encompasses the SORV as
described by the HCOG) is an acceptable sequence leading up
to core recovery. In summary, the TSU is acceptable for the
time sequence of events and for the hydrogen production rate
and total amount."

p' p.25 "For code modeling, the TBU sequence for an HGE was'

considered equivalent to the SORV sequence... with respect to
the depressurization and core uncovery time, thus similar as far
as hydrogen generation is concerned."

p.29 "The TBU sequence was found to be similar to the SORV, which
was initially proposed by HCOG. Thus, for hydrogen generation
purposes the TBU sequence satisfies the requirement of
10 CFR 50.44"

._
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10 CFE 50.44 REQUIREMEblTE

"Each licensee... shall provide its nuclear power reactor with ao
hydrogen control system justified by a suitable program of
experiment and analysis."

- HCS must handle 75% MWR without loss of containment structural
integrity,

"Esch licensee... shall provide its nuclear power reactor witho

systems and components necessary to establish and maintain safe
shutdown and to maintain containment integrity. These systems and
components must be capable of performing thalt functions during
and after exposure to the environmental conditions created by
the burning of hydrogen."

.

o Each licensee... shall submit an analysis to the Commission.
'

The analysis must:

- Provide an evaluation of the consequences of large amounts of
'

hydrogen generated after the start of an accident...

- Include the period of recovery from the degraded condition.""

"Use accident scenarios that are accepted by the NRC staff.-

These scenarios must be accompanied by sufficient supporting |
justification to show that they describe the behavior of
the reactor system during and following an accident resulting
in a degraded core."
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HCOG SCENARIO

o HCOG HGE Scenario:

- t.OSP Initiator

- SRVs cycle: one sticks open

.

- Fall high pressure systems;

'I

- One ESF division available

- Cannot inject with low pressure ECCS'

,

> Sprays / coolers available
.

- Core heats up following depressurization
I

- Have hydrogen generation due to low flow
;

| (150 gpm) reflood.
> Maximizes H Production2

,

I i

- Non-mechanistic ' tall' added to achieve 75% MWR. .

o The HCOG scenario :ets the requirements of 10 CFR 50.44.

- Substantiated by large program of testing and analysis

- Includes period of recovery

-Addresses 75% MWR requirement
.

. _ - . _ __.
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HCOG SCENARIO (cont'd)
l

Adheres to the EPGs and the reactor system behavior for the-

conditions assumed

Containment structural integrity and equipment survivability-

have been addressed
)
i

|
i

|.

.
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HCOG CONSIDERATION OF STATION BLACKOUT

i

!:

HCOG evaluated June 1987 draft of NUREG 1150 to determineo

impact to hydrogen program.'

CONCLUSIONS fra: HGN-123)

- Some SBO scenarios were inconsistent with Mark Ill plant design.;:

- For most av equences, the core was non recoverable. |

1

- Major r ; -sets of HCOG HGE were consistent with the small
perce- n.cge of recoverable core SBO sequences..

RECOMMENDATIONS:

- Close hydrogen issues in SER to address 10 CFR 50.44.

- Address SBO and igniter alternate power supply during IPEs.
.

|

|

@
. . . - - - - _
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. CUFF 1ENT UNDERSTANDING OF SBO IN SER )
i

)

The SER Identifies TBU as an acceptable sequence for 1

o
|10 CFR 50.44 compliance up to core recovery.

.

!

Consistent elements of HCOG HGE and recoverable TBU in SER:i ;o
,

- Recoverable core.
e

t
$

- Depressurized vessel.
,

L - Core uncovery time.

- Core is reflooded by low flow system (CRD @ 150 gpm)

> "... hydrogen released in the low-rate reflood case
is higher than that released in the high-rate
reflood case."

.

|

|
1

- _ _ . . . . _. -_. . _ .
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SER ASPECTS REQUIRING CLARIFICATION

| Must recover AC power for reflood,o

Power restoration must occur wellin advance of reflood,o

Must reflood at 3100 seconds.o

| '

Therefore, with the above clarification, the proposed HCOG
|

o
scenario is acceptable, as it is consistent with the TBU

,

sequence as an initiator for an HGE.'

.

G

|

.
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SPRAY / COOLER AVAILABILITY

Sprays / coolers will be available for maximized hydrogeno
release history

- Power recovery is necessary before reflood

- AC power is assumed to be restored in order to be
consistent with low volume reflood scenario

- Sufficient time is available for restoring sprays / coolers
before reflood for HCOG hydrogen release history
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SUMMARY .

i

Major aspects of recoverable TBU sequence are covered by HCOG HGE.o

l
4

HCOG's response to 10 CFR 50.44 maximized the hydrogeno

production.
.

i

Low volume reflood was used to obtain maximum H generation. |2o
l

AC power must be restored early enough to have low volumeo
reflood, which means: .

- Sprays / coolers are available.

!

s

<

-
_ _ _ _ . . . . _ _ . _ _ _ . . . _ _ _ _ _ _ . _ _ _ _ _ . . _ _ _ _ _ . - _ _ . _ . _ _ . _ _ , . . _ . . . . . . _ . _ . . _ _ . - . . . . _ _ - _ _ _ _ . . _ _ . , . _ . _ . _ . . .. o



-.___.___---.. _ _ __ _ _ _..__ _ ___ .__ ___.___.._. ._ _ _ _ . _

.-

, . .>~,
..
,

.

SER CHANGES

i

i

') Severe Accidents vs. Recoverable, Degraded Core.'
.

L - 10 CFR 50.44(v) (A) says:
'

!

"Use accident scenarios that are accepted by the NRC staff.
These scenarios must be accompanied by sufficient supporting
justification to show that they describe the behavior of the
reactor system during and following an accident resulting in a ,

degraded core."

Each licen'see... shall submit an analysis to the Commission.
L The analysis must... Include the period of recovery from the
| degraded condition.

,

,

-The SER says:

' (p.43) 'The plant specific analysis will use test data... to
confirm that the equipment necessary... will be capable of

'
'

performing their functions during and after exposure to the
environmental conditions created by the hydrogen in all
credible severe accident scenarios.

- Therefore, the statement on p. 43 should be clarified. I

> ... performing their functions during and after exposure to thep
environmental conditions created by the burning of
hydrogen, in accordance with 10 CFR 50.44.(v) (A). - ,

.

i @
- - - - - - - - - - - . - - - - - - - - - - _ - - - - _ _ . _ - - _ _ , _ , . , _ _ _m_,_.. m._m - , . , -- - . .,ee-,a -4,em-we y-ww--ww-.e.3,ew,,w,5 ,+.,.-v-m--vvw-yy- gi-ye,y. .,.9+-, .-Wwi-e y - *s.co.=sywe y g: e-
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SER CHANGES (cont'd.)
:

J

L 2) Pressure Survivability Criterion.
,

(re: SER, p.43)'

.

"In HGN-118-P, the HCOG indicated equipment located inside .

containment is qualified to a pressure loading of at least 30.

psig applied externally. The CLASIX-3 predictions produced the
most severe pressure rise of about 23 psig in the Mark lil ,

containment. The staff concludes that pressure is not a concern
pending confirmation by each licensee of the 30 psig capability."

- 23 psig should be 24 psia for containment, ~28 psia for|

drywell, neglecting forced burns and diffusion flame portions.

- HCOG acceptance criterion for pressure survivability
stipulates that equipment need only survive the maximum 1

pressures defined in the applicable portions of thei

CLASIX-3 analyses.

> Although the generic equipment listed in HGN-118 was all
qualified to greater than 30 psig, the generic analysis was

I not meant to imply that all equipment must withstand 30 psig.
|

- Plant specific pressure survivability evaluations have conformed
to the acceptance criterion above.

1

i
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TOPICAL REPORT

|

CONTENT

inclusion of all references will result in a document ofo

unmanageable size.
,

,

No regulatory basis for inclusion.*

i

'

a Recommend that a LlaLof References be added to Topical instead.

SCHEDULE -

,

As a result of need to meet with NRC and clarify SER, proposeo

generic submittal by 01/23/91. <

L
'

[ Potential for delay of plant specific submittals.*

.

I

1

1
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4
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