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November 5, 1982

Docket Hos. 50-295 and 50-304

Ms. Catherine Quigg
Research Director
Pollution and Environmental Problems, Inc.
P. O. Box 309 IN RESPONSE REFER
Palatine, IL 60067 TO FOIA-82-496

Dear Ms. Quigg:

This is in response to your letter dated October 18, 1982, in which you
requested, pursuant to the Freedom of Information Act, all records on
embrittlement, thermal shock, corrosion and cracking of the reactor
pressure vessel at the Zion nuclear power station in Zion, Illinois,
including "all records which refer or relate to these problems -- whether
or not such records :pecifically identify that plant or company".

When Linda Robinson telephoned you on October 29 for clarification of
the scope of your request with regard to the above-lis.ted subjects, you
stated that you are interested only in subject records that in fact
pertain to Zion. You specifically requested records regarding a letter
you believed NRC wrote to Commonwealth Edison requesting an appraisal of
the Zion reactor pressure vessel and its ability to withstand thermal
shock. In light of the clarification of the scope of your request, Ms.
Robinson contacted Guy S. Vissing, NRC staff member working on the
thermal shock gc.. -ic issue, and was informed that to his knowledge NRC
has not, as yet, written such a letter regarding the Zion station. Mr.
Vissing noted that such inquiry is being proposed by the staff in a
draft report (see item No.13 under Category B on the enclosed appendix).
This draft report, however, has not yet been submitted by the staff to
the Commission, and therefore, we cannot state at this time what, if
any, action will be taken in this matter.

The staff identified the records listed on the enclosed appendix as
beitig pertinent to your request. These records have either already been
made available for public inspection, or are now being made available,
at the NRC Local Public Document Room (LPDR) in the Zion-Benton Public
Library, 2600 Emmaus Avenue, Zion, Illinois. In order to learn when you
can obtain access to these records, please contact Ms'. Joan Ellington at
the LPDR on (312) 872-4680. -

Sincerely,
'

,/
fr./ r-

.

8212070414 821105
PDR FOIA - '-

QUIGG82-496 PDR
- 'J. M. Felton, Director

.

Division of Rules and Records
Office of Administration

Enclosure: Appendix

b
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Appendix

A. Records already in the LPDR:

1. 10/1/81 Letter to All licensees representatives by Westinghouse
Owners Group (WOG) from Guy Vissing, " Summary of Meeting
with theWestinghouse Owners' Group of September 18, 1981,
Concerning Pressurized Thermal Shock to Reactor Pressure
Vessels (RPV)". (PDR/LPDR 8110190243)

2. 10/23/81 Identical letters to Robin Berger, Renee Feuersteain,
Grace Fishman, and H. M. Lipson from Wigginton regarding
their concerns about safety at Zion. (PDR/LPDR 8111040446)

3. 12/30/81 Letter to Denton, NRC, from Kingsley, Chairman, WOG, Ala.
Power, " Reactor Vessel Integrity", w/ enclosed 12/81 report,
" Summary Report on Reactor Vessel Integrity for Westinghouse
Operating Plants". (PDR/LPDR 8201040111 and 8201040119)

4. 1/18/82 Letter to Denton, NRC, from Lentine, Con Ed, " Zion Station
Units 1 and 2, Reactor Vessel Integrity, NRC Docket Nos.
50-295 and 50-304". (PDR/LPDR 8201290413)

5. 6/2/82 IE Bulletin No. 82-02 " Degradation of Threaded Fasteners
in the Reactor Coolant Pressure Boundary of PWR Plants".
(PDR/LPDR 8204210380)

6. 6/16/82 Letter to Denton from Kingsley, WOG, Ala. Power, Fuel
Management to Reduce Neutron Flux", w/ attached report.
(PDR/LPDR 8206250139)

,

B. Records being placed in the LPDR:

1. 4/20/81 Letter to all Licer ces of Operating PWR Nuclear Power
Plants from Eisenhat, " Thermal Shock to Reactor Pressure
Vessels (Generic Letter 81-19), w/ stated enclosure:

4/7/81 - Memo to Pawlicki from Walker, " Minutes of
PWR Owner's. Group Meeting with NRC on
March 31, 1981". (PDR 8106250099)

2. 3/8/82 "Sucrary of Meeting w/ Westinghouse Dan'ers ' Group, Southern
California Edison Company, Cardlina Power & Light Company,
and Florida Power & Light Company Concerning the Pressurized
Thermal Shock Issue", w/4 enclosures.

.
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B. Records being placed in the LPDR (Continued):

i 3. 3/15, Separate letters and Requests for Additional Information
16, 18/82 to Ala. Power, So. Calif., Carolina Power & Light, Fla.

Power & Light, Maine Yankee, 0maha and Baltimore. (PDR
8203220528, 8203310046, 8203260294, 8203260291, 8203260063,
8204010240, and 8203260050)

.4. 5/21/82 " Summary of Meeting of May 10, 1982 With Westintjhouse Owners
Group (WOG) Concerning the Pressurized Thermal Shock (PTS)
Issue", w/3 enclosures.-

5. 5/28/82 Letter to Denton from'Kingsley (WOG), " Supplemental Information
on Reactor Vessel Integrity" (PDR 8206070097), w/ stated enclosure,

; " Summary of Evaluations Related to Reactor Vessel Integrity".
-(POR8206070099)

6. 6/17/82 " Summary of Meeting with PWR Industry Representatives on
June 9, 1982 Concerning the Pressurized Thermal Shock (PTS)
Issue", w/4 enclosures.(PDR 8206300068)

7. 6/22/82 Letter to Denton from Kingsley, " PTS Review of ERGS" (PDR
8210080294), v/ enclosed report, " Review of the Emergency
Response Guidelines Relative to Pressurized Thermal Shock".,

(PDR 8210080297)

8. 6/30/82 Memo to Distribution from Litton, " Summary of WOG/NRC Meeting;

on Reactor Vessel Integrity on June 22, 1982 Concernina PTS-
Issue". (PDR 8207300413)

9. 7/15/82 Letter to Denton from Kingsley, " Westinghouse Owners Group
Activities Related to Pressurized Thermal Shock", w/ attachments.

'

(PDR 8207200166)

10. Undated " Summary of Meeting with Westinghouse Owners Group (WOG) on *

July 30, 1982, Concerning the Pressurized Thermal Shock (PTS)
Issue", w/ enclosures.

: 11. 8/14/81 " Summary of Meetings with the Babcock & Wilcox, Westinghouse, and
: Combustion Engineering Owners Groups on July 28, 29 and 30,1981',
! Respectively, Concerning Pressurized Therral Shock to Reactor

Pressure Vessels (RPV)", w/ enclosures. (PDR 8111060283)

12. 8/20/82 " Summary of Meeting Uith Westinghouse Owners Group (WOG) on
August 11, 1982, Concerning the Pressurized Thermal Shock Issue",

i w/ enclosures. (PDR 8209220317)

,

. - . . - _ , - + - . _ _ ,.-. ,__ . , - . . , . _ ~ _ , _ m, _ .. _ _ _ , _ _ _ ,-
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B. Records being placed in the LPDR (Continued):

13. 9/2/82 Letter to Denton from Kingsley, " Westinghouse Owners Group
Activities nelated to Pressurized Thermal Shock", w/ attachments.
(PDR 8209080418)

14. 9/13/82 Draft NUREG report, "NRC Staff Evaluation of Pressurized
Thermal Shock". (PDR 8210120335)

15. 9/16/82 Letter to Denton from Kingsley, " Westinghouse Owners Group
Activities Related to Pressurized Thermal Shock", w/ attachments.
(PDR8209210084)
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TO ALL LICENSEES OF OPERATING PWR NUCLEAR POWER PLANTS
x.*.- - n. . : y- . . , -.; y

r . ,.
,

j liERMAL SHOCK TO REACTOR PRESSURE VESSELS (GENERIC LETTER 81-19)SUBJECT: T-

. .
, r.. 7 .%_...

..s.,,,._. _. .., . .

For a nunber of years the NRC and industry have been studying the effects
of thermal shock to reactor, pressure vessels. Efforts have focus ~ed on
the identification and characterization of thennal repressurization transient
scenarios and their pmbabilities and on the development of material prop-,

- erties data and inproved analytical . tools for assessing vessel integrity.
A ntaber of on-going research programs are supportive of this effort and
continue to provide infonnation intended to quantify actual thennal/ mech-
anical vessel . behavior. ~-

In the event of an overcooling system transient resulting in a cooldown
of the reactor vessel, followed by repressurization of the pressure boundary
above a critical level"during the cooling period, vessel integrity could be
jeopardized. The likelihood of a vessel cracking upon experiencing a,

,

\. thennal/repressurization transier.t depends upon (1) its material pmperties,,

1 which degrade with increased irradiation; (2) the severity of the thennal ~
shock which is a function of the degree of mixing of primary water in the1

, system and relatively cold water injected by the high pressure pumps making<

up part of the Emergency Core Cooling System; and (3) the magnitude of the
j pressure transient occurring during repressurization.
!
| Earlier this year a ntsnber of analyses sponsored by the Consnission research

program were completed and results became available to the staff. These
analyses were directed at pmviding a better understanding of the severity
of overcooling transients which combine operational experience and expected
reactor vessel material properties. In the same time frame, as a response4

to post-TNI requirements, the staff initiated its review of thennal/ mechanical
reports from licensees of Babcock and Wilcox (B&W) operating reactors intended
to further evaluate the effect of high-pressure safety injection on vessel
integrity for small-break loss-of-coolant accidents (Item II.K.2.13 of
NUREG-0737, Clarification of TMI Action Requirements, November 1980). It

was as a result of a review of these on-going efforts that the staff decided
to accelerate its evaluation of possible thennal shock to reactor pressure
vessels. ~

On March 31, 1981, the NRC staff met with the PWR Owners Group and repre-
4

sentatives of NSSS vendors to discuss the effects of potential thennal shock
to mactor pressure vessels by overcooling transients and th.e potential con-
sequences of subsequent repressurization at relatively low temperature. A
copy of the minutes of that meeting is enclosed for your infonnation.

: 8 0
/.c y

-
-
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This letter is to confinn the intent of the-owners groups to perfonn a study
of this concern including ~ developing alternatives to protect the vessel by
avoiding repressurization with .c.o,ld water.

. . x xe: s:
..

As indicated in the enclosed minutes of the meeting, we expect to receive a
letter report from each of the owners groups sunmarizing their efforts not
later than May 15, 1981. We expect that you are familiar with the activities
of the appropriate owners. group, actively participating in their discussions, and
will provide a docketed response ~by May 22, 1981, identifying the specific
actions you propose to take for your fa'.ility.

. k n';erely, ;

4 \ -
,

. -
'

N f

Darrell s'enhut, Director.

Division o icensing
Office of Nuclear Reactor Regulation

Enclosure: ' ~

Minutes of PWR Owners Groups
Meeting with NRC on March 31, 1981

cc w/ encl: .g

Service Lists J

.

O
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p, NUCLEAR REGULATORY COMMISSION.-,' p WASW NGTON, D. C. 20555+

[ %,,,,,! '

May 21, 1982

Dockets Nos.: All Operating Plants with Westinghouse NSSS

i

LICENSEE: Westinghouse Owners Group

SUBJECT: SUMMARY OF MEETING OF MAY 10, 1982 WITH WESTINGHOUSE UWNERS

GROUP (WOG) CONCERNING THE PRESSURIZED THERMAL SH0CK (PTS) ISSUE

Introduction

This was a meeting with the W3G on Mayt 10, 1982, in Bethesda, theyland at
-

the request of the WOG to pmvide the staff with an overview of a report
which will be provided by the end of May. Enclosure 1 provides the list
of attendees to the meeting. The WOG presentation material is provided in
Enclosure 2.

.
- Discussion

The repoet which will be submitted by the end of May will provide a pro-
bability assessment of transients of concern to PTS. The report will
concentrate on non-DBA transients and will not consider wann prestressing
in the associated fracture mechanics analyses. The report will also
discuss the review of procedures as they relate to PTS.

W has developed a five step methodology leading to a PRA related to PTS.
The conclusion of the study was that the likelihogd of a gooldown transientcan challenge the reactor vessel in less than 10- to 10- per reactor
years for the lead plant at 5 EFPY f , today. The total risk to the
public health is in the order of 10- per reactor year. The viewgraphs
(Enclosure 2) pmvides the step by step approach to the W methodology.

t( has rereviewed the eme,rgency response guidelines (ERG) with the considera-
tions for PTS. This rereview will be in the report to be sutrnitted at the
end of May. The' rereview will consider PTS in every step and identify

; additional steps necessary to address PTS.
I

!
The Functional Restoration Guidelines development will be complete in
June 1982. Warm prestn>ssing will not be considered. It will include a

| P/T curve and will be plant specific.
1 .

Enclosure 3 provides the specific responses to the NRC request for infon-
mation dated March 16, 1982. These responses will be included in the

| report due at the end of May.

=

iry S. Vissing, ject Manager
Operating Reactors Branch #4
Division of Licensing

nclosures & cc: See next page

h
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Enclosures:
'

1. List of Attendees -

2. WOG Presentation Material
~

2. Viewgraph: for Specific Responses, to NRC Request for Info.

cc w/ enclosures:

c

H. Denton/E. Case -

D. Eisenhut
G. Lainas
R. Vollmer

W. Hazelton
R. Mattson Docket File
T. Speis NRC PDR

.

T. Murley L PDR
H. Thompson ORB #4 Rdg

D. Basdekas J5tolz
L. Shao Project Manager-GVissing
R. Bernero Licensing Assistant-RIngram
~

OELD
E. Igne Heltemes, AEOD
T. Marsh IE
J. Austin SShowe (PWR) or CThayer (BWR), IE
J. Buzy Meeting Sumary File-0RB#4
B. D. Liaw RFraley, ACRS-10

Program Support Branch: <

ORAB, Rm. 542
'

C. Johnson BGrimes, DEP
SSchwartz, DEP

E. Abbott SRamos, EPDB
R. Johnson FPagano, EPLB
E. Goodwin
T. Novak Meeting Participants Fm. NRC:

EThrom Llois
DWigginton SHHanauer
JWClifford MVagins
MVirgilio TCox

h fg RSenseney FSchroeder
'een

CMorris RWoods

PNRandall RWKlecker
WVJohnston FBlittonL Shotk n

A. Spano

T. Dunning
C. Rossi ,

J. Strosnider
S . J . B ha tt .
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Enclosure 1
. , ,

.
ATTENDANCE TOR MEETING WITH WESTINGHOUSE OWNERS' GROUP

CONCERNING THE PRESSUP.IZED THERMAL SH0CK ISSUE ON

MAY 10,1982

NRC Los Alamos Duke Power Florida Power &
.

Nat'l. Lab. Company Light CompanyGuy S. Vissing
Edward D. Throm Gordon Willcutt Gregg Swindlehurst Vernon T. Cailson

- D. L. Wigginton James Lane
J. W. Clifford
M. Virgilioe

R. Senseney Carolina Power & Public Service
.

C. Morris Wes tinghouse Light Company Electric & Gas-NJP. N. Randall
W. V. Johnston Ray Sero James J. Sheppard M. O. BandeiraLambrois Lois T. A. Meter David B. Waters Timothy N. TaylorS. H. Hanauer K. R. Balkey
Milt Vagins D. S. Ackerson
Tom Cox D. C- Maim y
F. Schroeder [._ R. Sha rp_,2 Power Authority NUTECHR. Woods Bruce King of NY
R. W. Klecker Mike Hitchler Terry KishbaughF. B. Litton Joan Mcidoo James V. Brunetti

Harry Julian
M. A. Weaver
J. A. Rumanlik PNLNortheast Gerard G. Elia VEPC0

Utilities Tom Lordi L. J. Pedersen
D. W. Lippard

Michael F. Aherm

Babcock & Wilcox Pacific Gas & Electric
National NuclearDoc-Search Robert Borsum

Associates Russ Klatt
Lester Kormblith

Lynn Connon

Southern Co.
Con. Ed_ison of NYSe rvi ces

- Daniel M. Speyer
Warren M. Andrews .

-
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AGENDA ' - ~ ~
~~

,

*
INTRODUCTION D. SPEYER

*
PROBABILISTIC TRANSIENTS, .

OVERVIEW R. J. SERO-

--

- EVENT SEQUENCE TREES D. SHARP

FRACTURE MECHANICS-

CRITERIA K. BALKEY
t

-
- SORTING RESULTS

(SECONDARY DEPRESSURIZATION) S. ACKERSON

*
ERG - SET REVIEW H. JULIAN

t

'
*

NRC QUESTIONS / RESPONSE M. WEAVER

*
DISCUSSIONS / CONCLUSIONS ALL

{

:
-

'
.

!

!

t

|

<

-. . , , , , , , , , _, . _ - . _ - - _ _ _ . . , _ , _ - - ,,.,-,n, . . . , _ _ - _ _ _ , , _ _ , _ . , , - - _ _ . , ,n,, ,-.-. . . , , . , , __- , - - ., _ , _ _ ,
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PROBABILISTIC TRANSIENT EVALUATION -

~

OVERVIEW

_. 1 _~'
*

OBJECTIVE:

FOR REAL TRANSIENT CASES, PROVIDE AN ASSESSMENT

OF THE CONTRIBUTION OF PTS TO THE " RISK"
ASSOCIATED WITH PLANT OPERATION

*.; METHODOLOGY:

1 - CATEGORIZE THE CONDITIONS WHICH CAN CHALLENGE
R.V. INTEGRITY

2 - CREATE INITIATOR TREES AND MITIGATOR TREES TO
IDENTIFY THE LIKELIHOOD THAT EACH OF THESE
CATEGORIES OF EVENTS CAN OCCURs

- CONSIDER

MULTIPLE EQIPMENT FAILURES

SENSITIVITY TO OPERATOR ACTION TIMES
DECAY HEAT

3 - ESTABLISH A TEMPERATURE LIMIT FOR THE REACTOR
VESSEL DOWNCOMER. (LEAD REPRESENTATIVE VESSELS,

BEST ESTIMATE VESSELS)

4 - SORT THE TRANSIENTS FROM STEP TWO INTO TWO

" BINS" - NO INITIATION AND POTENTIAL INITIATORS. [
SUM ONLY THE " POTENTIAL INITIATORS". RESULT

REPRESENTS THE LIKELIHOOD THAT THE CATEGORY OF

TRANSIENTS CONSIDERED CAN LEAD TO POTENTIAL
INITIATION. -

5 - IF A SCENARIO HAS A LIKELIHOOD >10-3, PERFORM

LEFt1 ON TRANSIENTS TO DETERf11NE WHICH TRANSIENT

ANALYTICALLY PRODUCES A CRACK INITIATION. THIS
BECOMES THE NEW POTENTIAL INITIATOR TRANSIENT

AND ITS LIKELIHOOD THE LIKELIHOOD FOR THE
CATEGORY OF EVENTS.

L
.__
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CATEGORIES
_

.

*

SECONDARY DEPRESSURIZATIONS

*

EXCESSIVE FEEDWATER ADDITION-'

,

*

PRIMARY SYSTEM DEPRESSURIZATION

WITH SUBSEQUENT RE-PRESSURIZATION
-

*

STEAM GENERATOR TUBE RUPTURE

.

'

;

&
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.
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SpCIAl.N0TES

*

WOG HAS CHOSEN POTENTIAL INITIATION

FOR THIS EVALUATION.. NOT ARREST.

e

~*

UTILIZED PREVIOUS EVENT TREE APPROACH .

FROM ERG DEVELOPMENT. ESTABLISHED

TECHNIQUES.

*
CONSIDERED BOTH: THE PREDICTED

CONSERVATIVE MATERIAL AT TODAY +5 EFPY:

AND THE NRC "BEST ESTIMATE" MATERIAL.

*
BETTER ESTIMATE MIXING ANALYSES

'

CONSIDERED AS WELL AS NO MIXING.

!I

!

e

!
.

-
-, , , .- - .-.. _ ,. , _ . , , , , - . - - , - - . _. - .. - _ _ . - , _ , _ , .__ - , . . . - . . . . _ . _ _ _ -
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TRANSIENT RESULTS (PRE _:F.INARY) .' .,

i

PROBABILI Y G: OCCURRENCE OF A POTENTIA'_ :';ITIATION TRANSIENT BY CLASS

(OCCURRENCE PER REACTOR YEAR)

'. -
..

| CLASS OF C002:XN ' BETTER ESTIMATE BETTER ESTIMATE "N0 MIXING" "N0 MIXI'G"t ! T/H WITH "BEST T/H WIT- REPRESENTATIVE -WITH PR:.:E: :E
i

TRANSIENT
ESTIMATE" REPRESE'.TATIVE MATERIAL MODIFICAT::'.
MATERIAL LEAD "ATERIAL .LE(nn30RT C) (RCP TR:?;

'

! (SORT A) (SORT 3) (SORT D)
.

~

.' ...

f.B x 10 +
-

SECONDARY
t DEPRESSURIZATICS 6.0X10-7 2.8X10-a 9.9X10-3

-

|

. .

EXCESSIVE
FEEDWATER 41.0X10-7 41.0X1:-7 4.0X10-5 1.0X10-7 .

'

.

LOCA NOT I
'

''

AVAILABLE 1X10-3 1 X10-3 1 X10-3
'

'| L
'

1
.

;<1 X 10-4 1X10-4f.,/.... SGTR
1 X10-3 1 X10-'w ,

, _ i
.

.

TOTAL NOT i
"

AVAILABLE 1X10-3 2 X10-3 1 X10-3 lii%
1g

t

iI
ii

I

,
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11 PROBABILITY CONCLUSIONS "
-

..-.

A..

e

Res: Rc,RI,RA,Rco, RCR
,

|: Rc - RISK OF VESSEL INTEGRITY CHALLENGE

Ri - RISK OF CRACK INITIATION;

RA - RISK OF NO CRACK ARREST

I Rco- RISK OF CORE DAMAGE / MELT

j RCR- RISK OF CONTAINMENT RELEASE

RPH= 10-9
i

,

:
!

l

4

i

4

!
,

i

!
!

I
*

!
i

I
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THE LIKELIHOOD THAT A C00LDOWN TRANSIENT CAN CHALLENGE-

R. V. INTEGRITY (I.E., CAN CHALLENGE THROUGH POTENTIAL

INITIATION) IS LESS THAN 10-3-10-4 PER REACTOR YEAR.

- WHEN WE CONSIDER A PROBABILISTIC ASSESSMENT OF TOTAL RISK,

THE RISK TO PUB.LIC HEALTH IS ON THE ORDER OF 10-9

, - THESE ARE ACCEPTABLE LIMITS, WHICH PERMITS IMPLEMENTATION OF A

SYSTEMATIC PROGRAM FOR LONG TERM RESOLUTION OF PTS.

- AN ACCEPTABLE METHODOLOGY H S BEEN DEVELOPED TO IDENTIFY

PROCEDURE MODIFICATION, DESIGN MODIFICATION, OR TRAINING

PROGRAMS WHICH CAN APPROPRIATELY IMPACT PTS.

,
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O
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PROBABILISTIC ASSESSENT OF

FEQlENCY OF OiAUDKERS

10VESSELINTEGRITY
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OVERAU. APPROACH

!

' CRITICAL ASSI W TIONS
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INITIATING
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EVEig C00LDOWN' STATE END STATE

*

MITIGATION'
,= --- PLANT 8400Et, : : "-

AAODL L.

i

(AUTOMATIC OR MANUAL' *

HITICATIVE EFFECTS) -
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Structuring of Scenarios - Relatio'nship of Pinch Points
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INITIATIN5 EVENT Mf0iENCIES
,

'

EM FE0lENC/ UR-YEAR)

1. LDSS OF MIN FEEIMAlER (LOM - 3.41.-

2. 0.0 SUE OF OE MIN STEAM ISOLATION VALVE (MSIV)6','00X10-1

3.' LOSS OF PRIMRf R0W (LDPF) 3.21X10-1

4. CDE POER INCEASE (POWIN)- 4.77 X 10-2
*

5. TURBIE TRIP (TD 4.00

6. SPURIOUS SAETY INICTION ACTIVATI0d (SSD 1,59 X 10-1

7. EACIOR TRIP (RD 4.'11

~

8. TURBIE TRIP DE TO LOSS OF 0FFSITE POWER (TT/ LOOP)1'01X10-3

9. STEAM GEEPATOR TUE RUPTUE (SGTR) 3.92 X 10-7-

10. SMLL LOCA, <1.5 IN DIA' tier (LOCA-1) 9.07X10-3

11. SMALL LOCA, >1.5 IN DIAtTER (LOCA-2) 6.11X104
'

'

12. LARGE LOCA, >6 IN DI#ElER (LOCA-3) 3.88X10-4
!

13. EX&SSIVE MIN FEEIMATER (EX M 2.50X10-1 .

14. STEMUE RLPTUE INSIE CENTAINENT (STM BRK IN) 3.88X104
,

15. STE#1.IE RlFIDE OUTSIE CONTAINENT (STM BRK OUD 3.87 X 10-2
~
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|
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INITIATING EVENT FEQENCIES BY ECAY EAT-STATE ~

" 'E ,

OVEPAU_ INITIATOR FE0lENCIES FROM ENERIC FWR POPl1ATION.

OVERALL FEQUENCIES EPARATED INTO IECAY KAT SUPPORT STATE FEQUENCIES.

f ECAY EAT BEMEN RLL TRIP ECAY EAT AND H OF
PATED POWER.

2. ECAY MAT EMEN H AND 0.5% RATED POWER.

3. ECAY EAT ESS THAN 0.5% PATED POWER.

BASIS FOR ABOVE:
B

,1. EPRI EPORT NP-2230.
~

-

e

2. PlM TRIP IRTA FOR DUTAE TIE.'
- -

.

.
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IECAY WAT 010 StPPCRT STATE FRE0lENCIES
^ ^>

!
!

QBfL QL>H 1%4h>0"5% m<0.5%
.

1. LDFW 2'.29
~

0'|67 0.44 -

-
<

~

2. MSIV 0.42 0.11 0.07
~

3. LOPF 0.27 0|03 0.02

~~

~

4. POWIN 0.025 0|013, 0.008
-

5.' TT 3'29 0.43 0.28
~

6.' SSI 0.10 0.04 0.E
.

7. RT 3.19 0.56 0.36

8. TT/ LOOP 7|76X10-4 1|35X10-4 8.9X10-5
~

~

9. SGTR 2.94 X 10-2 5.88X10-3 3.92X10-3

10. LOCA-1 6.'8X10-3 1.4X10-3 9.1 X 104

11. LOCA-2 4.6X104 9.2X10-5- 6.1X10-5
i ~

~

12. LOCA-3 2.9X10'4 5.8X10-5 3.9 X 10-5

13. EX FW 2.0 X 10-1 3.2 X 10-2 2.0 X 10-2

14. STM BRK IN 2.9 X 10-4 5.8X10-5~ 3.9X10-5
.

15. STM BRK OUT 2.9 X 10-2 5.8X10-3 3.9X10-3

.

6
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NODE PROBABILITIES FOR PLANT EVENT TREE

.

4

EVENT EVENT NAME FAILURE PROBABILITY
& REACTOR TRIP - FULL OH .1000E+01
A FW NORMAL .5530E-04
B EXCESS FW .9040E+00
C TURBINE TRIP .5500E-04
0 ST OUMPS OP .3000E-01
E VALVES CORRECTLY FUNCTION .3000E-02
F BREAK <.11 FT2 .3700E-02
G BREAK <.33 FT2 .1300E-01
M P< PRI PORY SET - .20005-01
I PRI PORY BV OP .5500E+00

* .1000E-01J PRI PORY OPENS
K P<PRI SV SETP .1000E-02
L PRI SRK <1. SIN .1100E-04
M PRI SRK >1.5IN .1000E-02

*

1

( *

-
. .

.

En

|

!

|

|
!

|

|

| .
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N0DE PROBABILITIES FOR MITIGATION EVENT TREE

.

t

!

EVENT EVENT NAME FAILURE PROBASILITY
& DUMMY .1000E+01
A MSIV CLOSE .5000E-03
8 RCP ON .0000E+00
C TOP 35 MIN .3200E+00-
0 POP 35 MIN .5000E+00
E- TOP 310 MIN 0000E-01
F POP 210 MIN .1900E+00
G TOP 320 MIN .5000E-01

'H POP 320 MIN .1000E+00
I TOP 360 MIN .5000E-01
J POP E60 MIN .1000E+00

.

'
I

.,

.

O

|

l

|

.

e
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PRBABfLITV'50NTING dRETERf
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I

t

4

SORTING CRITERIA: -

- QUANTIP/ FEQlENCY OF ENDSTATE CATEGORIES.

- ASSLE CATEGORIES BELOW ~.104AE INITIATORS AND PLAE
.

INHOLDINGBIN,'

S- ACOMLATE CATEGORIES ABOE F EVmTE 'ID BE

- PDTENTIAL INITIATDRi,

i

- SLN POTENTIAL INITIATOR FEDLENCIES',

- SLN HOLDING BIN FEQLDCIES TO ASSESS TEIR ELATIE
~ ~-

.

.

INTEGPATED IWACT,
.

.

e

e

.

9

- w
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End ' State Results 'For 'Steambreak
'.

Decay IIcat Greater Than 1%
SBOC . JWOC LBOC, SBIC MBIC LBIC

.. , . . .

"$$Y!US})
. . .

$il'56 O!!0"E[cs!"."'
$$b38IUbd $N?S!"bi [f150E-06i.2176E-02 j.93745-[$888!7158[$b00!$d$$$38!$0d2Ais TEMP CONTROL 3 5 MIN .3502E-04 .9234E-07 5 .1975E-08.

2AC TEMP CONTROL 9 10 MIN .1500E-04 .3954E-07 .*9265-07
.3755E-04!.42285-05. 3 9 7 3 E.- 0 6.7945E-10

7318E-03 .9456E-09230 TEMP CONTROL 2 20 MIN .14 09 E-0 5 . 3 715 5.-0 8 4628E-08 '

2AE T MP CONTROL E'60 MIN .70 4 5 E-07 .18 5 3 E-09 , . 2 314 5-09 . 4 3 78 E-0 5 19 a 6 5-07 .3973E-112AF NO TEMS CONTROL . 3726 E-0 8. . 9 7 7 8 E-11 | .121 S E-10. 230s E-Qq l.10 45 E-08. 2091 E-12
i

'

.

Decay lleat Between 1% and 0.5%

SBOC - _. _ , MBQC LBOC SBIC MBIC,

IIIEcGay ggggn[d!!" i$$$h0!EbI $$0)N"$I[NIN!"bl[5bO8!7bd$0bbO!$bdC ,

2Ao TEMP CONTROL a 5 MIN . 44 20 E-0 5 . 2 5 7' E-07 .115 6 E-03 '. 3 7 9 9 E- 0 79IN J .13 93 E-0 5
36 6 5E-082AC TEMP CONTROL @ 10

2A0 TEMP CONTROL @'20 MIN .17 78 E-06;.15 70 E-08 .':10'E-07 . 4 9 5 0 E-0 4 '. ' 6 23 E-07.

1475E+09 1034E-0 . 4 6 51 E-05 . ' 5 24 E-08'

2AE 1EMP CONTROL 0 60 MIN . 88 9 2 E-08'. 7 3 74 5 ' 1 .5172E ' ! . 23 2 6 E-061.7 6 2 2 5-102AF HO TEMP CONTROL-
'

. 46 80 E-091. 38 81 Er 2 .2722E-1 .12 2 4 E.-07!. 4 012 E-11
*

.

* Decay IIcat Less 'Ihan 0.5%
-

,

.__SBOC MBOC LBOC SBIC
,.

ill'' "' d!!E"Ctl!!" [8!SE!"81"$$5i58I [1732E-07lISNU81!$888!!83
'

'

Zad TE MP C 3N TR3L 2 5 MIN .2870E-05 .2370E-Oe . .5100E-04
.

i

~AC TEMP CONTROL 9 10 MIN .1238E-05 .1015 E-08 *. 7418 E-0 8 . 219 4 E-0 4
+

243 TE MP CONTROL 2 20: MIN .1163E-06 . 7 5 3 5 E-10 f . 69 70 5-19 .2052E-0524E T E 'i P CONTROL @ 60 MIN .5814E-08 .47695-11 . 34 8 5 E-10 .10 26 E-062AF NO TEM? CONTROL . 30 6 0 E-09 . 2 510E-12 .1834E-11 .5400E-08
.

.

,

a
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FRACRE ECHANICS EVALUATION C.-

.,-

!-,
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OBJECTIVE: TO DETERMIE PRESSURE-TBfEFATURE UMITS BASED lPON CPACK b
.

INITIATION FOR SORTING PROBABILISTIC TPANSIBt'IS .
,

9

'

ASSlffTIONS:

Ue STEP CHAFES IN TBf, FRCN 550 F'

.

e FULL RCS FLOW

e GEGtTRY, f%TERIAL PROPERTIES AND FLUENCE FOR REPRESB1TATIVE " LEAD"

VESSELSa5EFPYFROMTODAY

e R,G 1,99 -IRRADIATION DHGE TREND CURVES & N LOW NICKEL TRB4D

OJRVES ifdB1 APPLICABLE

e EVALUATE CPACK INITIATION VALUES < 25% OF VESSEL llAll THICKNESS

lEROD: DETERMINE CRITICAL PRESSURE FOR EACA THSPAL TPANSIENT

..

G

\

.,,.,e . . er ,e?3
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CONSER/ATISf6 INHERBiT T0 THE FRACRJRE NtALYSIS | L

. SORTING CRITERIA .. :.l.' .. -.. '. . .
~

I[,

;..__. , . _. .
, ,

;

e LIMITING TPMSIBIT - STEP CH@GE IN AT NO Full RCS FLOW
-

.

~i

e 5 EFPY (NRC TAP - 2 EFPY FOR SHORT TERM)

'

e NO CREDIT FOR LOW IFA' AGE CORE PATTERNS IN PLACE OR PLANNED

R.G L99 VS, VARIOUS PROPOSED REVISIONSe

.

k

e

.

==

G

.

.

O e

a , . ,- -- - - - - , ,-..,# ...qa -, -g-., - - - s-r, ,



.. ._ .

,
.

.. . . . .,
. -F

- t.
t-

I

:
-

.

,

n
-

-

..: ,

. .

.. ,
.

: .

<

, ' .. EFFEC.TS OF
a

i
SECONDARY DEPRESSURIZATIONSj

-
-

1
1

ON REACTOR VESSEL INTEGRITY
,

e

|

O
!

;

|
-

.

..

O

t

O

h

\

I

.. . -- _ .- . - . - . - - . .. ._. . . _. .-- -. - . . . _.
.



-
. ,

; ~

-

... . . .. ..

,,

i:.

!?
. p

0-

$.

. . .... . - -

>

g

i-. .

,

P R E S E N T AT I 0'N -

.

< O U T-L I N E
..
.

SECONDARY DEPRESSURIZATION

.

OPERATIONAL'IRANSTBES ERORT -

,

.e RESutTS (GENERAL)

e SCENARIOS

e SORTING b D0 LOGY

e SECONDARY DEPRESSURIZATION TRANSIENT

ASStwn0NS-

INITIAL C00LDOWN
'

-

,

FINAL RCS TBPERATURE-

e RESutTs (DETILED) -

e CONSERVATISM 0F THE ANALYSIS

e MIXING CONCERN

.

..s . -- .. .-~ ==
. .. ..

.

--,--_-s , , m,, ,% pr'?,'S



.

,

.

,

;
- [.- ,

r..

! ..

RESULTS ( G E N E,R A L ).

,

2 PROCEDURAL PRU ILITY
'

SORTim. ._ x10-2 Qwrm QF IAL f
'

. Son lEw. MIXING ACTOR W.R.T.RCP'S INITIATION
,

'

A 210 PERFECT No No 6','O x 10-7

B 290 PERFEcr No No 2.8 x 104.

: ..

!

C 290 NoNE No No 2.8x104
-

.

WORST

CASE

D 290 NoNE No YES 9'9x10-5
~

WORST

CASE

E 290 tbNE -- YES - YES 9.9x10-7
WORST

~

CASE

F 290 PERFEcr YES tb 2.8 x 10-6
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Mixits ISSu= IN SEcotGARY D:PRESSURIZATIONS -

.

9 WORK To DATE INDICATES l.00P STAGNATION ONLY AT DECAY
~

. liEAT l.EVELS BEL m 0.5% FOR SMAU. DEPRESSURIZATION

(IE . l.E. .11 FT 2 gagg),
.

.

,

9 WHEN A NO MIxim Scar IS BEING PERFORMED, IF G0ao
'

MIXING IS IN QLESTI% IHE SCENARIO IS ASSIGNED TO
s

A POTENTIAL INITIATION BIN.
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TREATMENT Of CONTROL S1SIES FAILURES

JR PROBABILISTIC PlS E03K

c SPECIFIC EFFORT MADE TO INCLUDE CONTROL SYSTEM FAILURE MODES
,

'

IN PROBABILISTIC PTS WORK
-

~

.

o INDEPENDENT, REDUNDANT PROTECTION SYSTEMS SPECIFICALLY

PROTECT AGAINST SUSTAINED C00LDOWN CAUSED BY STEAM DUMP,

FEEDWATER OR ROD CONTROL SYSTEMS

e NO SUSTAINED * C00LDOWN CAUSED BY STEAM DUMP, FEEDWATER OR ROD

CONTROL SYSTEM IS KNOWN TO HAVE EVER OCCURED ON A H PLANT

.

-

..

* I. E. PROTECTION SYSTEM FAILURE TO FUNCTION AS DESIGNED TO

TERMINATE C00LDOWN
-

,

.
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C0tiTROL SYSTEM C0flTROL STATE PillCH P0ltiT INCLUDED lti PRA INDEPENDENT PROTECTION

RESULTS ? SYSTEMS DESIGNED TO
I

PREVENT SUSTAINED C00LD0'<!N

1. STEAM DUMP MECHANICAL VALVE STICKING YES 2 TRAINS SLI

CONTROL SIGNAL FAILURE YES 2 TRAINS SLI, 2 TRAINS SDI

(L0 - L0 TAVE)

2. SECONDARY MECHANICAL VALVE STICKING OPEN YES NONE

PORV'S CONTROL SIGNAL FAILURE OPEN YES NONE

3. ROD CONTROL SUSTAI!iED INWARD MOTION OF ROD YES 2 TRAINS REACTOR TRIP

BANK (S) STEAM DUMP MAY ACTIVATE (LOW PZR PRESSURE)

IN SOPE CASES '

l. FEEDWATER EXCESSIVE FEED YES 2 TRAINS FPT/FWI (HI - Hi
i

LEVEL, 03 SI OR LOW TAvE l',
C0flTROL

COINCIDENCE WITH REACTO: T 'F.'

SLOW SG OVERFILL / STEAM BREAK NO 2 TRAINS FPT/FWI (Hl-H1 LE'!EL)

5. PRESSURIZER PORV P.ECHANICAL STICKING OPEN YES NONE .

PRESSURE PORV C0'lTROL SIGNAL OPEN YES NONE

SDI = STEAMDUMP ISOLATIC'i FPT = FEEDPUnP TRIP

SLI = STEAMLINE ISOLAT10'i FWI = FEEDWATER ISOLATION

R'

- -

-, ,-, -
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* Provisions explicitly incorporated in E-2
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* Based on recent RVI work all ERG will-
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* RC.S integrity function restoration. guideline
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-
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* Generic training material development
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ERG PRESSURIZED THERMAL SH0CK REVIEW5 NO. E-0 -

RESPONSE NOT OBTAIED~ RESOLUTION
'] g -

COMENT

EXPECTED RESPONSE ~RESOLUTION Saoe as expected response
EP CG4ENT

Same as expected response
Unrelated iten, no impact Diagnosis of possible

.

SI and remedial actionsSI is required for core cooling.
'

occur at a later time.
.

-,

.
.

AFW flow to any depressurized
Failure of MSIV's to close

~ *
-

SG will lead to an excessive automatically may result|
t cooldoun rate. Event diagnosis and

in f ailure.to teminate anThe ,

Diagnosis of containment status.remedial actions are uncontrolled cooldown.
potential impact is alti-gated by the action of manual

perfomed later.
^

'

(See E-2) Contain-i

closure of MSIVs.

ment isolation Phase B resultsin loss of CCW therefore RCP's
|
i

are stopped..

Same as expected response.
,

Excessive heat removal
could be indicative ofThis step verifies'RCS heat

>

removal to no-load Tavg.
a primary or secondary

-

Event diag-
break.
nosis and remedial
action are performed

,

Refers to Step 27
*

later.

\

These steps check for spurious

SI actuation.They have no themal shock
.

'f
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implication.
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;j s) g s Enclosure 3'.

'

,

i1.0 In WCAP-10019,, an analysis of an isolatdb;e LOCA was conducted
'

73
to study the'effect of operator response' tima oh vessel integ-

.' rity to &dx , soctrate that sufficient tisd exists 'to allow opera-
',

tor isolation.o.f the PORY before tha ves el is challenged. , The
s

i "
.

> ,,,xs -

.
.. -

.

p; e'sentata,,on f a WCAP-10019 shows that if.|the operator isolates
s n, - .

.., ,

the P0F.Y fc30 mindtes the vesse7,would.'nat be challenged, bu't',
3

's . .. ,
.. s

does not show that >20 minutes is tsufficient time for;the opera-
,

,

.

tor to' take action. 'Prdvide justf{ication that 30 m'nutes isi'

-i 1 5o

sufficie.nt time for corpect opera. tor action. Provide an evaina-- -

.e,

tion of the sensitidty to 30 m1' nut 5 'operhtor time.
o,

3, 3
-

s

- 'b g.' ' 3 '\. RESPONSE: )

I,
,

', i \.
,

s -

,

The 30 minute operator action time was selected ta be a very conserva .f
3 ~.

tive maxircum time for operatcr action in pe case' of PORY ' isolation. . , ,

Proposed ANS Standard 58.8 mcommends an uperator action time of l0 ',3 s s
. .

_ .
. s

_

.
I minutes for'.this bpe of event. Based on Post-1MI iniprovementsi,on um,r ,I

*

I s

[ \ ,s{ ''gency proced res !and equipment, the isoldtion time,sould realisticall'y
,

f

,

be less then,10 minutes. ) ! N, i
,'
* 7, . 3: ., 1

si .-
,

The sensitivity to the 30 minute operator action time'is obtained from ;N
. . -

similar calculations originally presented in ht|F-10019.1 Allowable
,.

t

pressures for fracture were generated based on the' transient temperature
- y-,,

, &
~

profile (conservatively assumed to be cor.stant in time after operator
action) . These results are outlined and discussed below,

,(.Ni

t .
. .

(Later)
.

,

,

s
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2.0 In the WCAP-10019 Small Steam Line Break analysis, it 'is not,
,

stated what you assumed regarding operator action but' we believe
that you assumed that the operator terminates AFW~and injection

1,1 ,. . . .

' flow at 10 minutes. . Provide an evaluation of the sensitivity of
the time assumed for operator action '(i.~e., if thd operator acts
at 5 minutes, or 10 minutes, or 20 minutes later than you

assumed, what are the resulting pressure / temperature transients
'

and how does this affect the EFPY remaining?).' *'

RESPONSE: ,

The existing WCAP-10019 curves are based upon actual steam break inci-
dents which have occurred in operating plants. The lowest temperatures

and maximum pressures experienced during these transients, with added
margin, are bounded by the WCAP-10019 Small Steam Break curves. No

single operator action time can be associated with the curves.

;; Please refer to the probabilistic work on secondary depressurizations
included within this report for a sensitivity study of operator action
time to terminate uncontrolled auxiliary feed flow.

'$
'# The secondary depressurization results'in Table III.2.1 and probabilis-

tic treatment of secondary depressurizations contained within this
report, do not take any credit for termination of safety injection.
Thus, all results reflect worst case repressurization as far as SI is

I concerned. In a plant specific probabilistic analysis, operator action
5 at various times would be considered and would provide less severe -

'

i'
) resul ts.
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Evaluate the ECC mixing in tho cold leg and downconer.3.1
F,

{5h
RESPONSE:_ |3.

Qi
L2.

.
LOCA ANALYSES , . -;-

[The version of the NOTRUMP co'de assumes nodes are in thermodynamic equi-
[

librime, therefore stratified temperature distributions within nodes are
Current fracture mechanics analyses were performed with

not allowed.
bounding mfxing assumptions; perfect or thermodynamic mixing of SI and
loop flows as calculated by NOTRUMP was assumed as long as natural cir-

Detailed hydrodynamic analy-
culation loop flow was predicted to exist.
ses, presented in WCAP-10019, have shown that as long as loop flowNo mixing of SI and
exists, SI and loop flows will mix in the cold leg.
loop flows was assumed to occur when natural circulation loop flow was

It should be noted that the code calculated mix-predicted to be lost.
ing assumption was also evaluated by fracture mechanic analyses which
showed that the results were essentially the same as or better than the

For an explanation of how NOTRUMP determines theno-mixing assumption. '

node fluid properties, please refer to WCAP-10076.

STEAM BREAK ANALYSIS

The LOFTRAN and MARVEL codes assume nodes which are in thermodynamic
Non-mixing situations are

equilibrium (except for the pressurizer).
handled as they were done for LOCA when it is specified that non-mixing

Otherwise perfect mixing
is being considered for a particular analysis.

is assumed.

Note that even when RCPs are tripped, mixing is generally not a concern
for higher probability small secondary depressurizations (i.e., with
higher decay heat levels) because natural circulation remains strong
much longer than the time that it takes for RCS pressure to reach SI

In no decay heat, pumps tripped cases, non-affected loop
shutoff head.
flow will be stagnate, or reverse for several minutes and stagnate, at

some time after about 10 minutes.
,
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) 3.2 Evaluate the non-symetrical temperature distributio.n' in the
! downcomer (resulting from blowdown of a steam generator).

RESPONSE:

For small LOCA, the downcomer control volume was not divided

azimuthally, only axially, therefore a non-symmetric teciperature dis-
! tribution in this region was not obtained. For small LOCA the most

extreme situation w'a's' evaluated assuming no-mixing which yielded accept-
~ '

able fracture mechanics results.

,

For small steam break, the downcomer temperature is assumed to be uni-

formly at a temperature corresponding to the coldest loop inlet tempera-
ture (generally, the affected loop). This assumption conservatively
bounds the non-symetrical temperature distribution which actually would
exist in the downcomer.

|
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3.3 Evaluate the primary-to-secondary heat transfer (and reverse h

heat transfer). l)

%r:::
-

<

RESPONSE: , [N.

F
, . vm

LOCA

The primary to secondary heat transfer is dependent upon the primary
fluid pressure, temperature and flow, the tube metal material proper-
ties, and the secondary temperature, pressure and quality. For a des-

cription of how NOTRUMP evaluates the nodal beat transfer, refer to

WCAP-10076.

STEAM BREAKS

The overall forward heat transfer coefficient in the LOFTRAN and MARVEL
codes. consists of the four major themal, resistances. The primary side
convection heat transfer resistance-(Dittus-Boe,lter correlation used),
the tube metal thennal resistance, the fouling resistance, and the
secondary side boiling heat transfer resistance (Jens and Lottes corre-

lation used). The various resistances change as a function of changing

fluid properties as compared tc lominal conditions which are input into
the code. No credit is taken for reduced heat transfer area as a func-
tion of water level for steam break analysis.

The reverse heat transfer coefficient in MARVEL is input in tabular form

er a function of time. In LOFTRAN, reverse heat transfer for all resis-
tances is identical to forward heat transfer, except that the secondary
film resistance is computed based upon a natural correction correlation

recommended by McAdams. _

.

Please refer to WCAP-7635 (MARVEL Code Description) and WCAP-7878

(LOFTRAN Code Description) for additional detail s.
!
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Steam generator reverse heat transfer. was not accounted for in the
-y; z .

t,J;/.gs1 of
d2 sign basis large steara break analyses contained in Table 111.2. , <r-jp4'

w-

- It is accounted for in the probabilistic work which is g%tte
" .au..WCAP-10019. ,.
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.; 4.1 Provide the references for the raixing computer programs. j
! :.

i I
'

RESPONSE:

A reference for the VARR-II code was given in.WCAP-10019; bRBR-WARD-0106.'

|

This report is available from the Technical Infonnation Center (TIC) of Oak
Ridge, Tennessee.
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l'
4.2 Provide a description of any changes made in order to treat ;..

.

water as the working fluid.
&

RESPONSE: -

.
.

'

In it's original form, VARR-II employed a polynomial curve fit
to the transport properties of water as a function of tempera-
ture at atmospheric pressure. As stated on page 12 of WCAP-

'

10019, the polynomial curve-fit equations were replaced by calls
to the appropriate ASME steam table subroutines. As the steam

,

table subroutines require both pressure and temperature inputs
to evaluate thermal transport properties of water, the input to
the VARR-II code war expanded to accept a pressure versus time
table for use by the steam table silbroutines. Pressure values

at required computational times were calculated from the input
table using standard interpolation methods.

.
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4.3 Provide a description of the input data used to, perform the
,' mixing analysis. Of particular importance are any coefficients
; supplied by the user to treat convective terms.

RESPONSE:

.

Definition of the mesh dimensions for the VARR-II model used in
the analyses are given in WCAP-10019, as are the assigned pres-
sure, temperature, and flow boundary conditions. The VARR-II

reference, CRBR-WARD-0106, provides recommended and required
.

i values for 'the turbulence models incorporated in the code.
'

. These reconmended and required values were used in the analysis.
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4.4 Provide a description of the limitation of the mixin.g' model
(with respect to relative velocities, fluid states, and flow
regime, eg. annular, slug, stratified).

RESPONSE:
.

The computational scheme of the VARR-II code assumes the follow-
.

ing: -

The working fluid is a single-phase liquid.o

The working fluid is incompressible.o

o The working fluid is a continuum.
o The working fluid has no free surfaces.

A YARR-II model is a two-dimensional representation of a flow
field; the model geometry defines the flow regime. The purmse
of the hydraulic computation scheme in VARR-II is to evaluata
bouyancy - induced flow stratification.

e

'
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4.5 Provide verification of the mixing program with suitable experi-
mental data covering a wide range of injection and coolant flow
rates as might be expected for potential PTS scenarios.

RESPONSE:

.
_

There are several publications comparing both the computational
models employed in the code and the results of the code itself
to experimental data:

The transport equations for time-dependent determination ofo '

turbulent energy and viscosity have been tested over a wide
range of flows (J. H. Stuhmiller, " Development and Valida-
tion of a Two-Variable Turbulence Model," SAI-74-509-LJ,
January 1974).

The VARR-II reference, CRBR-WARD-0106, gives a comparison ofo

VARR-II calculations and experimental measurer.ents for tur-.

bulent pipe flow (J. Laufer, "The Structure of Turbulence in
Fully Developed Pipe' Flow," KACA R. 1174, 1954).

:

o VARR-II mixing predictions have been shown to be in reasoa-
able agreement with experimental data for the case of
several jets injecting into a pool (E. H. Novendstern,
J. C. Reese, M. J. Budden, " Prediction of the CRBR Outlet

~

Plenum Transient Response following a Reactor Trip," Paper
77;TH-30, Joint AIChE-ASlE Heat Transfer Conference, Salt
Lake City, UTHA, August 1977).

.
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4.6 Provide a description of the method used to determine when
; 'non-mixing' needs to be considered to a PTS overcooling event.

RESPONSE:
.

For the LOCA analyses pre ~sented in WCAP-10019, ' perfect mixing'
between SI and loop flows was assumed for as long as loop flow
was predicted to exist. ' Perfect mixing' is defined as the
mixed SI and loop flow attaining thermodynamic equilibrium tem-

perature. When loop flow was predicted to cease (the breaking
of natural circulation), it was assumed that there was no mixing
between SI flow and fluid in the cold legs. The perfect mixing
assumption for loop flow is a reasonable assumption that was
substantiated by two-dimensional hydrodynamic analyses performed
to test the assumption. The no-mixing assumption for no loop
flow was established as a conservative condition that estab-

j lishes a lower bound on fluid temperatures during a hypothetical
PTS.-

i
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' # og UNITED STATES
! NUCLEAR REGULATORY COMMISSIONg
g. j WASHINGTON. D. C. 20555I o f .a . . .

\ ..... # March 8,1982

Dockets Nos: (All Operating Reactors with Westinghouse NSSS)

LICENSEES: All licensees represented by Westinghouse Owners' Group (WOG)
and in particular Southern California Edison Company
Carolina Power & Light Company, and Florida Power-& Light Company.
(the licensees of San Onofre 1, Robinson 2 and Turkey -

~

Point 4 respectively).

SUBJECT: SUMMARY OF MEETING WITH WESTINGHOUSE OWNERS' GROUP, SOUTHERN
CALIFORNIA EDISON COMPANY, CAROLINA POWER & LIGHT COMPANY,
AND FLORIDA POWER- & LIGHT COMPANY CONCERflING THE PRESSURIZED TFEPJ4AL'

SHOCK ISSUE. ~

Introdu'ction ~

This meeting was held in Bethesda, Maryland, at the request of the
NRC staff to discuss (1) the Westinghouse generic report on Pressurized
Thermal Shock (PTS), WCAP-10019, "Sumary Report on Reactor Vessel
Integrity for Westinghouse Operating Plants" and (2) the "150 day" -

responses concerning San Onofre 1, Robinson 2, and Turkey Point 4 .

with the WOG and the three Westinghouse NSSS owners whotreceived our
August 21, 1981 letter concerning PTS. We had previously provided the
requested participants with an agenda and our concerns related to the
above identified reports (Enclosure 1).

The meeting followed an agenda (Enclosure 2) which deviated from the
published agenda. The attendees for the meeting are identified in
Enclosure 3. Visual aides for the WOG presentations are included in
Enclosure 4. ..

The licensee's of the Robinson 2, San Onofre 1 and Turkey Point 4
had no presentation.

Summary of Discussions

An overall emphasis was made that the staff needed an understanding
of the technical basis, the sensitivities and uncertainities in the
operatdr actions, the fracture analyses, and the thermal hydraulic,
mixing and systems analyses. Therefore, additional information is
necessary to aid the staff's assessment of the PTS issue for the
Commission in Summer 1982. To be useful, the requested information
should be received by the end of April - first week of March time frame.

The WOG discussion regarding our concerns included the following highlights:

'
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s.- _1. General ~
_

The WOG analyses only considered the more probable events and
design bases events. The reason for the approach was that it
was believed that for any transient considered the final end
point in the analysis would be a design basis event.

2. Emergency Guide Lines Development

a) WOG considers existing guidelines and procedures do consider
PTS and are adequate.

b) The comprehensive and integrated guideline development
,,

(for NUREG-0737 Item I.C.1) will consider PTS and will ~

be completed by September 1982. The guidelines will be
reviewed by WOG with regard to PTS.

c) For at least Robinson 2, the guidelines, as they relate
to PTS, have been implemented in procedures.

3. Warm Prestressing (WP) and Fracture Analysis
,

a) General impression was that WP was applicable, particularly
when considered properly in the course of a transient.

.

b) Perturbations of pressure (P) and temperature (T) during the
course of a transient do,not necessarily negate credit for W.P.
Perturbation in P stresses and T stresses tend to cancel each other.

c) Cladding is inconsequential in fracture analysis.

d) Flaw size assemed was conservative

e) The crack arrest concept is valid and is based on a good data base.

4 Thermal-Hydraulic and mixing analyses.

a) For the SBLOCA, mixing was not considered. This was considered conservative.
5 Discussion on Ooeration Transients -

Studies of I&C systems indicate no failure (single failure?)
-

'

pose a challenge to the RPV.

6. Fluence Calculations ~
*

a) The uncertainties in fluence calculations was based on observations
and not a statistical data base. *

b) WOG belleves the actual capsule data are within the +20%
calculated range. ,
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- Conclusions
,

_

The WOG committed to provide the NOTRUMP code by March 31,1982 and to
provide additional information based on what was requested and what
was presented and information which is available by the end of April 1982.
However, the WOG did not specifically identify the infomation which would be
provided by the end of April. The WOG requested a fomal request for
any remaining questions. The WOG and the representatives from
San Onofre 1, Robinson 2 and Turkey Point 4 identified contacts within
their organizations for the different staff reviewers.

[e
-

y Vissing, P ject Manager
Operating Reactors Branch #4
Division of Licensing

Enclnsures:
As Stated

.

*

6

0

e



" **"#1'2flINTf1*ETf'O'.5",51.T,flC'OffE5 FIT %L*Ki;Q'4%C22Eiff?"*fDKd74TTjrl"E., . . , .-.. . - .._.. , .., , ,

N
,

,

.- .

- *
. .

.

\q
'

.

t
- . . -.

~

MEETING NOTICE DISTRIBUTION

OPERATING REACTORS, DIVISION OF LICENSING

.

Docket File Regional Administrator
; NRC PDR U. S. N. R. C., Region

L PDR
| TERA

NSIC
ORBif4 Rdg
JStolz
Project Manager
TNovak
JHeltemes, AEOD
DELD -

IE-3
050-3
SShowe, IE (PWR) or CThayer, IE (BWR)
Licensing Assistant
Receptionist, Bethesda
ACRS-10
Program Support Branch
PTKuo (seismic reviews only)
HGaut, State Programs-

R|1a ttson
ORAB, Rm. 542
Meeting Notice File
BMGrimes, DEP

, SSchwartz, DEP
'

FPagano, EPLB
SRamos , EPDB
MJambour
NRC Participants:

.

!

.
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k. j THERMAL SHOCK ISSUE DISTRIBUTION
2

..

H. Denton/E. Case
D. Eisenhut
G. Lainas
R. Vollmer
R. Klecker
W. Hazelton
R. Mattson .

T. Speis
T. Murley,

H. Thompson
. .S. Hanauer -

D. Basdekas
L. Shao
R. Bernero .o .
AEOD

.

E. Igne
T. Marsh
J. Austin
R. Crouse
B. D. Liaw
M. Vagins
D. Ziemann
G. Vissing
C. Johnson.

R. Woods
E. Abbott
R. Johnson
E. Goodwin
T. Novak
J. Clifford
L. Lois
N. Randall
E. Throm.

G. Zech
J. Roe
C. Morris
C. Serpan
L. Shotkin
W. Johnston ~

A. Spano -

A. Oxfurth
T. Dunning
C. Rossi ,

J. Strosnider

-
4
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. UNITED STATES
~

/*
. , * *

!~ ~% NUCLEAR REGULATORY COMMISSION
,

$ -

WASHINGTON. D. C. 20555
y'%

'% , } '

February 18,.1982 .
. -,

-

.

Dockets Nos. 50-261, 50-251 ~

and 50-206
.

.

.

MD40RANDUM FOR: John Stolz, Chief', Operating Reactors Branch #4, DL

FROM: Guy Vissing, Project Manager, Operating Reactors Branch #4, DL

SUBJECT: FORTHCOMING MEETING WITH WESTINGHOUSE OWNERS GROUP
CAROLINA POWER & LIGHT COMPANY,' FLORIDA POWER COMPANY
AND SOUTHERN CALIFORNIA EDISON, CONCERNING PRESSURIZED
THERMAL SH0CK ISSUE

Time & Datie: 8:15am-5:00pm
Wednesday, February 24, 1982

Location: Holiday I.nn, Bethesda, MD
3rd floor, Maryland Room-.

Purpose: -To discuss the Westinghous~e Generic Report followed
by discussions on the plant specific "150 day" responses
for Robinson 2, Turkey Point 4 and San Onofre 1.

.( See attached agenda.
Requested

Participants: NRC: H. Denton, S. Hanauer, T. Novak, W. Johnston
R3oods, R. Klecker, W. Hazelton, C. Johnson,
R. ' Johnson, J. Clifford, L. Lois , N.'Randall , E. Throm,
C. Morris', C. Serpan, A. Oxfurth, M. Vagins,

.
- J. Strosnider.

Licensee: WOG-Daniel Speyer.et'al .
Southern California Edison
Carolina Power Company

.

| Florida Power Company
.

Other: Westinghouse representatives*

y.JRC:9
Guy "'ssing, Project Manager
Operating Reactors Branch #4
Division of 1:icensing

cc: See next page '

'

@
.

,

..

I -

.



' , . |.:2",I..%. ?.C.'f::OfC.1._2C *;'J'~72_.L. C.._.2._~'id.Jf2. C._CCT.715tOOff"CC|d5=IS.:dM.Si,, - - _ . - _ _

_ .. . 7

j ^t
. .

. ~. .
-

... . . . .
, . . .

x,

.

~
~^

'' -'N ~~

AGENDA FOR
.

-

(
'

MEETING WITH WESTINGHOUSE OWNERS GROUP
-

'''

AND

THE WESTINGHOUSE U5SS OWNERS WHO ~ ~

RECEIVED THE AUGUST 21, 1981 LETTER.
CONCERNING

'
-

'

PRESSURIZED THERMAL SHOCK
FEBRUARY 24, 1982

I. Session Concerning We,stinghouse .

Generic Report WCAP-10019
~

,
..

1. Introduction
.

2. Summary of Basic St.aff Concerns:
Information is needed regarding sensitivity of remaining EFPY to principal

parameters including:
'a) Operator delayed action -

5) Decrease credit for warm prestressing and uncertainities
in material perperties.'

c) Decrease thermal mixing credits
See attachment fdr detailed concerns

3. Owners Group Responses (Owners Group opportunity to question staff
for clarifications and to discuss concerns).

4 Owners group Ca,ucus . if necessary. '

5. Identification of what more information will be provided and a
schedule for submittals by WOG..

-

6. Concluding Remarks.

II. Session Concerning 150 Day Res ponses

1 Introduction
*

.

2. Staff concer.ns ,(see= attachment) .
.

?. Licensee's Responses (opportunity for licensees to question staff for
clarifications and discuss concerns. -

.

a) Robinson 2
b) Turkey Point 4

.

c) San Onofre 1
-

4. Caucus if necessary
'

5. Identification of what more information will be provided, and schedule for
submittals by licensees. -

.

6 ConciudingRemarks.- , ; --

..___,:-~
,

. .

.

, _ _ , .
e - ---
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CONCERNS RELATED TO OPERATOR ACTIONS
'

-
.

3 ,.
_

_

-
. .

.

A. Aoolicable to Generic Report WCAP-10019 -.
.

, , -

-
,

1 In WCAP-10019, an analysis of anfisolatable LOCA was, conducted
to study the effect of operator. response time on vessel integrity
to demonstrate that sufficient _ _ time exists to allow operator !

! isolation of the PORY before the vessel is challenged. The !
'

presentation in WCAP-10019'shows that if the operator isolates
the PORY in 30 minutes the vessel would not be challenged, but
does not show that 30 minutes is sufficient time for the- 4

Ioperator to take' action. Provide justification that 30 minutes
is sufficient time for correc operator action. Provide ani

evaluation of the sensitivit 0 minute ocerator time.
~ '

2. In the WCAP-10019 Large Steam Line Break analysis, it is assumed'<

.

that the operator terminates AFW and injection flow at 10 minutes.
Control of AFW does not seem to significantly affect the cooldown.
. Injection flow termination, however, ppears to occur at a time
critical to prevent significant repressurization. Provide an
evaluation of the sensitivity of the time assumed for operato'r
action (i.e., if the operator acts at 15 minutes, or 20 minutes,

.

. or 30 minutes, what are the resulting pressure / temperature transients?).

. B. Acolicable to Licensees 150 day Resoonses

s 3. In the San Onofre 1, the H. B. Robinson 2, and the Turkey Point
3 and 4 evaluations, the actions described do not provide the -

operator with clear direction for dealing with the conflicting.
concerns that need to be evaluated when considering the operation
of HPI and charging flow as it relates to vessel integrity and
maintaining core cooling. Each licensee should provide an
evaluation of the need and effectiveness of procedure modification'

.

to clearly identify the concerns in the emergency operating
procedures themselves, in addition to upgrading operator training.i

:
-

4. Carolina Power and Light stated that a formal training program
will be completed by March 31, 1982, and Southern California
Edison indicated that training would be perfor,med in February 1982.
The programs described by the two licensees are adequate to!

-

address the NRC's concerns for short term action, except that
the procedureal guidance provided in the training program may
recuire emergency operating procedure modification to clearly
define the conflicting concerns.

-

5. Florida Power and Light does not consider any procedural
modifications or upgraded training procrams necessary. The
licensee should be advised that operator knowledge of current
industry information regarding Pressurized Thermal Shock, and

. clearly outlined options in emergency operating procedures,
-- could prove very valuable if an unfo're:;een condi. tion challenges

,

the vessel integrity. ,

,
. ,

.

e W.

.

. .
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(G ~ CONCERNS RELATED TO FRACTURE ANALYSIS
'

-

i ,

1.

Applicable to UCAP 100-19
'

-

A. Justification for taking credit for' warm prestressing for small-

break LOCA and other transients. sow can it be assured that
,

pressure will not fluctuate up (if th.e system is repressurized)
or down to such an extent that warm prestressing is negated.
Both excursions up and large excursions cown may negate wann
prestressing. . Operating exper'ence has sho.wn us that such
excursions do in fact' occur during transients.

.

B. Justification for Assumptions: '
.

1. No clad contribution to K thermaly

2. Semielliptical crack, initially
. .

,

C. Describe steps in the analysis of small steam break - show' curves of:-

1. Metal temperature through the wall'at critical times

2. K,K7g, and kid as functions of d/t at critical times, and
7

3. " Football curves" for fluence values of interest. g

Acolicable to WCAP 10019 and 15C day responses
.

1. Initial RT Generic values for typical metal wire and flux types--

could geneN values be obtained?

*

.

| '

; . .

-
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C0NCERNS RELATED TO SYSTEM ANALYSIS x

m,
_ '

a . .; ' -

', ,

A. Applicable to Generic Report WCAP-10019 ..

1. Concernina the Thermal-Hydraulic Comolete Prograc
,

,

Provide a description of the model[used to:

1.1 Evaluate the ECC mixing in t . :old leg and downcomer.

1.2 Evaluate the non-symmetrical temperature distribution in the downcomer
(resulting from' blowdown of a steam generator).

. l .3 Evaluate the primary-to-secondary heat transfer.(and reverse heat
,, ,

transfer)

1.4 -Evaluate how voiding in the primary system and the. subsequent collapse
of primary system voids is treated.

,

1.5 ' Evaluate the repressurization of the primary system. .

1.6 Evaluate any othei thermal-hydraulic phenomena important to the PTS problem
.

Provide a description of the verification of the thermal-hydraulic1.7
. computer program to applicable experimental data for repressurization
and overcooling transients.

A. l.8 What additional verification is required to demonstrate that the'
. thermal-hydraulic computer program adequately models the phenomena

important to PTS evaluations.

2. Concerning the mixing models.

2.1 Provide the references for the mixing computer programs.~

2.2 Provide a description of any changes made in order to treat water
as the working fluid.

2.3 Provide a description of the input data used to perform the mixing-
analysis. Of particular. importance are any co'e"ficients supplied.

by the user to treat convective terms.

2.4 Provide a descriction of the limitation of the' mixing model (with
respect to relative velocities, fluid-states , and flow regime, e.g.
annular, slug, stratified).

2.5 Provide verification of the mixing program with suitable experimental
-

odata covering a wide range cf in'jection and coolant flow rates, as
might be expected for potential PTS scenarios.

.

2.6 Provide a description of the method used to determine when "non-mixing"
needs to be considered to.a PTS overcooling event.

.
'

.

.

O*

.

* .
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( B. Applicable to Generic Report and Licensee's "150 day" Responses
''

*

1. Concernino Inout Data and Assumptions '

.

1.0 Provide a description of the models or data used for:

(a) Heat sources (or sinks),
(b) Decay heat,

.

(c) ECC and feedwater temperatures (enthalpies) and . flow rates,
~

(d) Primary and secondary relief capacities,
(e) Empirical correlation coefficients used for PTS evaluations,
(f) Operator Actions, -

(g) Initial conditions;
.

.
.

1.2 Provide a list of all transients or accidents by class (for example:
excessive feedwater, operating transients which result from multiple
failures including control system failures and/or operator error,
steam line break and small break LOCA) which could lead to inside
vessel fluid temperatures of 300 F or lower. Provide any Failure
Modes and Effects' Analyses (FMEAs)'of control systems currently
available or reference any such analyses already submi.tted.
Estimate the frequer.cy of occurrence of these events and provide.

the basis for the estimates. Discuss the assumptions made regarding
_ ,

reactor operator actions.

For a given initiating event, potential multiple and consequencesk failures need to be considered to identify those transients which
could lead to a PTS problem.

,

1.3. Identify all potential PTS events which have occurred at your
facility. Include a designation of the operator actions and
identify potential additional failures (including operator) which-

. could have resulted in a more severe event.

.

.
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[CONCERNS RELATED TO IRRASIATION INF0PJ1ATION
-

,'n -i
_

.

.
,

-
. O

. n
_

A. Apolicable to Generic Report UCAP-10019 - h_ .

.
.

g
~

1. WCAP-10019 Summary Report on Reactor Vessel Integrity for
Westinghouse Operating Plants. The material covered in this .
review is (a) Fluence Methodology pp 22-42 and Fluence calculations
pp 126-127.

1.1 p. 26, What'is the fundamental cross section set used to
generate the 21 ' group cross sections and the zone dependent
spectra? How is the Pl scattering' expansion justified.

- particularly for Fe?
,

: .

1.2 p. 29, It is stated that "... radial power distributions
applicable to long term operation are derived from a
statistical analysis of calculated distributions...".

Bias factors are used for the correction of observed to
calculated differences. (a) How are these biases applied
and how large' are they? and
(b) With the trend to low leakage loadings where will the
data base be found to calculate bias factors for the outer

.
limits?

.

s 1.3 p. 30, To what extent is the common axial distribution applicable
to 4, 3 and 2-loop plants?

,

1.4 p. 30 and p. 38, An' uncertainty of +20% is given. What are the
components and how are they combineF to yield this overall value?

'

1.5 p. 38, Data bases for support of long term core power distribution
and measurements in the reactor cavity are mentioned.~

(a) What are these data bases?
(b) Does the data bases indlude low leakage loading? and
(c) (also p. 41) from what W-plants are the reactor cavity measurements ~.

,

1.6 pp-38-41 Saturated activity of Fe-54, Ni-5,8, .Np-237 and U-238
from ten 2 loop and eight 4-loop plant surveillance capsule are.

used in tables II.2-2 and II.2.3. Are these the only available
data?

'

1.7 p. 41, Is the uncertainty level c.f +20% applicable to the single
plant predictive uncertainty?

,

.

* mm

-

e

I
.. .

,

.

.*

:*

.



. =.=:,C:,:2n='.Y|r='t~::: .2:=Z;sc:: :=~;=%2:.'= ?. 2:.:u.::=,T"" =::. :~=,':x7. xur =:.
--- . , - - . .- - . . ~

.
_

, .-
*

, . . . .t .
-

-.
.--.- ;.

.

fe1
,=

; v,n, .

f B. Applicable to Licensee's 150 Day Response * ' -

__

2. The licensee submittals for the W-plants'are essentially identical .

with no plant specific details. 7he following questions are
applicable to H. B. Robinson (HBR), Turkey Point-3'(TP), and
San Onofre (50). .

2.1 The' power distributions used for fluence predictions are said
to be " statistically based." What is the statistical basis for
HPB, TP, S0 and how was the plant specific infonnation and
data accounted for? -

. .

2.2 The rod by rod power distributions do not' reflect plant
'

specific information. Are these distributions bounding so.

as to be acceptable for a conservative estimate of the fluence?

2.3 Is the geometic information on the core plant . specific with as
built demensions? <

.

2.4 For future low leakage operation will there be a sufficient
statistical base data for reliable fluence prediction?

.

1 .
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h-Enclosure '2'
'

'

.

'N ACTUAi. AGENDA FOR h.

MEETING WITH WESTINGHOUSE OWNERS GROUP :

AND E

WESTINGHOUSE NSSS OWNERS WHO i
RECEIVED THE AUGUST 21,.1982 LETTER t

CONCERNING --

PRESSURIZED THERMAL SH0CK
FEBRUARY 24,1982 -

I. Introduction ,

A. Introductory Comments Guy Vissing, NRC _.
' ~

B. Background and Purpose of Meeting S. Hanauer, NRC
, _

.

II. Discussion of Technical Concerns
.

Related to WCAP 10019

A. Sursary of Staff Concerns Guy Vissing, NRC

1. General Overall Concerns R. Woods, NRC

2. Concerns Related to Operator
Actions J. Clifford, NRC

3. Concerns Related to Fracture
Analysis R. Klecker, NRC

4. Concerns Related to Thermal-
Hydraulic, Mixing and System
Analysis E. Throm, NRC*

5. Concerns Related to Irradiations
Information and Fluence Cal--I
culations L. Lois, NRC

B. WOG Discussing of Staff Concerns D. Speyer, WOG

1. WOG Development of Emergency .

Response Guidelines H. UuTian, Westinghouse

2. Discussion on Warm Prestressing
and Fracture Analysis W. Bamford, Westinghouse

3. Discussion of Transients J. Rumancik, Westinghouse

4. Return to Discussion on Fracture .

Analysis Flow Shape, Cladding
Effect Crack Arrest Criteria W. Bamford, Westinghouse

'

5. Discussion on Mining SBLOCA and
Typical Transients B. Monte, T. Andreycheck, Westinghouse

6. Fluence Calculations S. Anderson, Westinghouse

_
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: Caucus for Staff & UOG C-

-

ca

WOG Response D. Speyer, WOG
'

IS. Hanauer, NRCNRC Response
_ [- .

tSmall Group
Discussion of Specific Issue Staff / WOG
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fEnclosure 3*
,.,

I.
~'

ATTENDANCE LIST' -

FOR c
~,,

MEETING WITH WESTINGHOUSE OWNERS GROUP W
- AND i

LICENSEES WHO RECEIVED THE AUGUST 21, 1981 LETTER L:

CONCERNING - F
'

PRESSURIZED THERMAL SHOCK '

FEBRUARY 24, 1982

NAME
,

ORGANIZITION,

Guy Vissing NRC/DL/0RBf4
i-

Daniel Speyer Con Edison of NY ,

Ted Meyer . Westinghouse
.

Oliver Kingsley Alabama Power Co.

D. Scott Ackerson Westinghouse

J. A. Rumancik Westinghouse

D. H. Rawlins Westinghouse

James Sheppard Carolina Power & Light Co.

David Waters Carolina Power & Light Co.

Bruce King Westinghouse
i

W. Parker Tomlinson Carolina Power & Light Co.

Sam Grant Carolina Power & Light Co.

Bindi Chexal Electric Power Research Inst.

K. Shiratori flitsubishi Heavy Ind. P&H Office

Masafumi Sato Mitsubishi Heavy Ind.

Michael F. Ahern Northeast Utilities

Warren Andrews Southern Co. Services

Roger Newton Wisconsin Electric Power Col

D. L. Dill Wisconsin Electric Power Co.
.

R. C. Kryten Oak Ridge National Laboratory

Fred Mynatt Oak Ridge National Laboratory
,

B. J. Short B&W

Gtrgg B. Swindlehurst Duke Power Co. _

Tom Novak (Part time) NRC/DL
t
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ORGANIZATION */ s ! d,e c
'

s'
NAME - 4 ,

'

x

s #
,

Earl Brown NRC/AEOD 'f f f
'

q b
'

i .
.,

Carl Johnson f NRC ' ,- ',
1 Itl'

/s, -} ,j, -
;.

Fred Manning .N NRC/CRA/RES . - . f
'

,

?~ I, . ' - r, |' '' +
.

Fuat Odar NRC/AC/RES ,I J !-

> .

\ ' I i'
'

S. L. Anderson Westinghouse s ' :.

.\' j), ,

x, ,i '
,

Betn A. King :; Universi,ty of Rictrnond .

3

Joseph DeRoy Power Aut!.ority of the State of. NY
,

Timothy Taylor' PutMc Servic'e Electric & Gas Co.
''

NRC)2ESO. Basdekas
r

Paul .C. Paris ' Csl 3s
t

? .
.

.

. I- Fracture Proof Design Corp.'K. H. Cotter <

Joel Kramer NRC/DHFS

.. s s

WestinghouseTom Lorio s

\ , . .

NRC/DsFS'>Dennis Ziemann
|

S* Commonwe'alth EdisonC. A. Moerke .

.

, ,s
~

A. P. Rochino GPU Nuclear

W. H. Bamford Westingi:ouse

T. Andreycheck Westinghouse

B. S. fionty Westinghouse

Yankee Atomic Electric Co.Jim Kay .

Ausaf Husain Yankee Atomic Electroc Co.
,

,

flark Stella Westingh'ouse

I *

Hugh Thompson NRC/DHFS'

Akram Zahoor Fracture Proof Design Corp.

Brent Clayton NRC/DHFS'

f
~

N. Zuber NRC/RES

i

J. A. De Mastry Florida Power & Light Co.'

.

| Darrell Eisenhut (Part time) HRC/D/DL
i

..t_ c._,_ in. . u_ . s ...,,...,,so.
'
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NAME ORGANIZATION -

'~' Vernon T. Chilson Florida Power & Light Co. ._

Gi

David W. Lippard VA Electric & Power Co. .
fx

ru
Harry Juifan Westinghouse

Lynn Connor Doc-Search Associates

Warren Hazelton NRC/DE/MTEB

William Johnstan NRC/DE

Milton Vagins NRC/DET/RES
.

P. Randall NRC/DE/MTEB

S. J. Bhatt NRC/DE/MTEB

G. G. Elia Westinghouse

B. J. Elliot NRC/DE/MTEB

Jack Strosnider NRC/DET/RES

Bill Flourney SCE

Bob Renuart Bechtel Power Co.

Jim Clifford NRC/PTRS/DHFS

G. N. Lauben NRC/DSI/RSB
\

; Ed Throm NRC/DSI/RSB

Lambros Lois NRC/DSI/CPB

C. Morris NRC/ DST /RRAB

A. Oxfurth NRC/DSR/SRS

S. X. Matnavan Florida Power & Light

S. Hanauer NRC -

Jan S. Teraszkiewic: PASNY (IP-3) ,

Jim Brunetti PASNY (IP-3)

Roy Woods NRC/DSR/GIB

R. Klecker NRC/DE/MTEB

Pat Hinsberg McGraw-Hill

Richard E. Johnson NRC/ DST /GIB -

W. Rutherford NUTECH
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* Consideration for ali ERG developement y,

ii- -

!(
* Provisions explicitly incorporated in E-2 ||

ji'

guideline !!.I!-

1'3
ib+ Based on recent Ryl work ali ERG wiiI ;;j.

s; ' 1.1.;r
-

' | .) '' 'be re-reviewed !}

:1]u
'-

.* RCS integrity function restoration guideline ; b
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.1
q. ,
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n
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* Coverage at next WOG ERG seminar ;j
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l* Generic training material developoment |il ,
i
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EMERGENCY RESPONSE GUIDELINE.

O
WOG PROGRAM DEVELOPMENT SCHEDULE . C
~

'.
\

. .

To be subnitted on or abuut October 10, 1981 to the NRC: -

'

1. Refor natted Ootimal Recovery Guidelines '

E-0 Reactor T,r.ip or Safety Injection
. ..

~
.

ES-0.1 Reactor Trip Recovery
"

,

ES-0.2 Natural Circulation Cooldown
ES-0.3 SI Termination Following Spurious Safety Injection,

E-1 Lots,of Reactor Ccolant
.

ES-1.1 SI. Termination Following Loss of Reactor Coolant .

~

ES-1.-2 Post-LOCA Cooldown and Depressurization -

ES-1.3 ' Transfer te Cald Leg Recirculation Following Loss
of Reactor Ccolant

ES-1.4 Transfer to Hut :.eg Recirculation

E-2 Loss of Secondary Coolant

ES-2.1 SI Tennination Following' Loss of Secondary Coolant
ES-2.2 Transfer to Cold Leg Recirculation Following Loss -

of Secondary Ccolant

E-3 Steam Generator Tube Rupture

ES-3.1 SI Ternination Fcliowing Stear. Generator Tube" Rupture
ES 't.? Al terr. ate 50': " col do.m
ES-3.3 SGTR with Secondary Depressurization

ECA-1 Anticipated Transiefit Without SCRAM
..

ECA-2 Loss of All ac Power

ECA-2.1 Loss of All ac Power Recovery *.ithoet SI Required
ECA-2.2 Less of All ac Tceer Recovery Wit'a SI 4 quired

"- ECA-3 SG 3 Contingencies

2. Refercatte f Function Restorition Guidelines
.

.
.

FR-C.! Resconse to Inadewate Core Cooling
FR-I.3 9esconse to '!oids in Reactor Vessel /

FR-H.1 3esconse .o Lo< s o' Secondary Heat Sir.k
''

,

.T

.

e

, - ,-
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3. Complete Saclgre;nd ?achges' for All Guidelines' Listed Above,

..

*4. Complete Critical 3a'ety Fur.ction Status Tree Set with
- Guidance for Utilization, 1

.

To be submitted by r:id-lo32 to NRC:

1. Renaining functicnal Resporse Guidelines
. . . .

.-

FR-S.l Response to . aciear Power Generation
FR-S.2 Response to loss of Ccre Shutdown -

~

'

FR-P:1 Response to RCS Overpressurization . .
-

FR-P.2 Response to High RCS Press ~ure
,

FR-C.2 Response to Pctential loss of Core Cooling
,

.FR-C.3 Resocnse to Sat' rated Core Cooling Conditions

FR-I.1 Response to Pressurizer Flooding .

FR-I.2 Pesponse to tow System Inventory

FR-H.2 Response to Low Steam Generator Level
'

FR-H.3 Response to loss of Normal Steam Dump Capability -

F P. -Z .1 Response to Ion ainment Above Design Pressure
FR-Z.2 Response 'a Hig' Con einnent Pressure
FR-Z.3 Responte o liijh Cuntaineent Radiation' Level

Resp 01se[ toc;.n.inmer.o Fi? ilydecgen Concentration in ContainmentFR-Z.4
P.espor.se . Flooding- FR-7.5

.

'\
2. Remaining Evdnt-reia:ed Contingency Guidelines

,

5

Loss of C .ld Leg Recircur :tiun
,

l
Pultiple Steen Generator Flowdown

| . Secondary Side Ruptt.re C c.ut Hign Head SI
,,
,

t

! f.dditir.nal SGTP :or. tings.ies
I .

a. Crisclab!e SG7
.

,,
-

5. L .ss of DfS ae:) Ts#-r len capability for SGTR
'

.

c. Less of Secorda L'.!e . 91d6v.n capability for SGTR
1. 1 prtper Si cae ::4cn '..ung SGiB

| .

'
3. "inal F.RA Evaloction 0.epoi! .

.

| -

.

- . - , _.

,, , - , , . - . ,
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e. Go to E5-3.t,5s 'ER!/lHAT10N f',

FollCWlHG STi.A.'A GENERATOR TUBE '

RUPTUPI

. .
18 Ched if Camdenser Can to Und:

*

Condense. - AVAllABLE , c. If condensar not ovciichie, THENo.

arrempt to restore c:ndensar. IF,'

condenser c::n NOT be restored,

THEN evaluate if r-!=ses fr:mi

fouhed steem generator will
exeed 10 CFR 20 limits. IF
10 CH 20 Emits will be exceeded,
THEN r=--F-w per E5-3.1, SGTR
ALTERNATE COOLDOWN.

19 Verify Adeqwte sketde.e 3Laryia Sorute. ::s ,ecesscry.

hr$*ttsg Steps 20 dirough 23 must be performed sbnultaneously
-to arou lo.1s ofpressuriur lael control

.

.

20 tritists 2C3 C#eldo e Te 350*F:
a. McIntain M,wn rete - LES THAN

50*H HR
9

b. Dun, stec:a rem non-ruptured steem b. Dump stearn wh non-nstured
3

~

m=ews to c::ndensar steem genercrer PORVs.
1) [Erster pbnr specific steps]

f($' tig C',ari n: :nd |erdown flows should be compared se -i '.

'

determine ifleakage between the RCS and ruptured =
stearn generator is stopped.

21 Meisteis Preuurizar L4 vella Normal '

. -

Opercrtug Range: -

.

c. Operate charging cnd ?erdown. as
necesscry *

.

3 of 31
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.. , . . .. m.
' STEP

ACTICN/EXPEC~ED RESPCM52 }
-

)- RESPCN5Ibio,T C&TMN50Rh,
~

,

1 P

t
5 Verify Adapets Letdews Sorets as necassary,

. |>

w r ,ie. ~
.

6 14tists IC3 Cooldown: "

. .
-

*
. ,

.

a. Maintoln cooldown rate - L55
THAN 100*F/HR

b. Dump steam to condenser, b. Dumo steem with steam
[ Enter plcnt specinc list] SN0' NS-

c. McIntoin steam generator narrow c. Throttle AF# How as
range level - AT l' % t- m ary.

htg|L'Ag RG sisbcooGng nasar k usaintained greata-
than '2' 'F dwurg any RG depressuri ation.

7 Try Te testore Pressurizar Level
Above 20%:

.

a. Maintoin RG sue' cociing - c. ' Continue dumping steem.
GREATER THAN '22 'F

.

b. Reduce pressurizer pressure with
b. Use one pressurizer PORY. {

normal spray
~ pressurizer PORVs NOT Ma

THEN use cuuTery spray.
.

c. Pressurizer level - GREATER c. Perform steps 9 and 10. WHEM
-

T}'.AN 20%
level reaches 20%, THEN de s:ep 1.

3 increase ,% := T- , . .: .
.

a. Energi:s beaters

b. Restwo t ww iare to 50*F E
-

c

chove core edt TCs
-

c. M...a. tem =erature - GREATER
THAN 50'F ABOVE CORE EXIT TCs .

i

| -

.

.

.

SE 5M .M Wil" & ss w-

N 84W FFI8PretrW leg ,*rDir12 erTTyg.2.Mg to MO ioeit D01v.9 generosor savet speCrnantlng allon.anett(Of SOEr .nct".tk.tr tww
* .

171 f.eser swer of r;,-,4,. .. n med resraare meizzwemeerr fyrra'vvr er.ory sremnared saro remrie.vri rr
wing'J.arwarrea rabier.e
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21
- Depre:surize RCS To Establish

Pressurizer Level:
.

e'
E no PORV cvoi!cS!e, THENOpen one pressurizer PORV a.o.

- <
.

use cuxilicry spray.
.

'

b. WHEN pressu'rizer le el is
greater than 40%, THEN ~

-

stop RCS depressurization

c. Close PORV block volve.Verify PORY - CLOSED ,c.

22' Verify Adequate htdown Borate,os necessary.

Margiru _- '.

'

23 Continue Ccordown To
Cold htdown: .,

.

. '

a. Maintain cooldown rote -
LESS THAN 100 F/hr

b. Dump steam to condenser b. Dump steam with steam
generator PORVs.

,

1) (Enter picnt pecific
steps)

t

Cooidown using RHR system,' .c.
if in service

.

'

24 Check if RI-f'l System Con Be
-

.

Pbeed in Service: '

\'2IF greater than 350 F,'a. RCS hot leg temperatures, c. .,

- LESS THAN 350 F THEN go to Step 25.C

| b. RCS presmre - LESS TMA.N b. F greater than 400 psig,
400 psig ,

THEN go to Step 25.
.

.

c. Ploce RHR system in service .. a

per (plant pecific
procedure)

, .

, , e .

m

.

-
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D!.'l".g E-2 LOS.S Oi: SECONDARY C.OOLAMT (Cont.) 1. 5,=,p,t,. iga 1,- -""
, .

| 3

3
<. _ . .

.- a

%''

STEP ACTION, EXPECTED RESPONSE RESPONSE N.OT O.S,TAlt.4.E,DR t-
'

I
.

- 2 :;
-

9 Check CST tevel:

e. C5T level - GREATER
a. IF CST level low, THEN switch

to citemcte AFW water supply.
THAN 'l' ''.

10 Check Containment Spray Systers:

a. Spray pumps - RUNNING a. @ pumps NOT running, THEN_ go to
step 11.

b. C.:r cicment pressure - LEIS b. IF pressure high, THEN maintain

TH,:.N ?> PSIA contcinment spray until contcinment
pressure is reduced to normal range.

c. Reset containment spray signal

d. Step containment spray pumps and

place in standby

1) [ Enter plant specific steps)

11 Check RWST Level:

a. RWST level - GREATER a. E less than.fi, THEN ofy

THAN '1' 51 system for cold leg recirculation
per ES-2.2, TRANSFER TO COLD LEG

RECIRCULATON FCtt0 WING LOSS OF

SECONDARY COOLANT.

12 Check RC3 Hot Leg Temperaturss: ,

c. ALL RC5 hot leg temperatures - a. IF cny RCS hot leg temperature less

[ .
GREATER THAN 350*F

then 350*F, THEN_ go to step 18.

|

|
_

-

.

.

t
*

*Io Enter piant svarxrac to= Ind sercome.
,:. Enter pant seenfac <aw. .

r32 Enter rans s.mevrac ' vue mmame so R s+5T rw tcnow* .aiarm m pant wersric untts.

A of s
-

i
-

- ~ ~ ~

| __ __
.-
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TED RES.PCM.5/ }[ . . ?,p[
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,a . . . .

, __

' i

Depre:surize RCS To Estobiish
. p..~' .

21 Pressurizer Level: IF no PORV avoiichte,'THEN
- '

,; a.
Open one pressurizer PORV .

use auxstnory spray.
c. <

.

..
,

WHEN pressu'rizer level is
. !

*

-

greoter than 40'E, THENstop RCS depr,essurization
Close PORV block volve.

b.

c.
Verify PORY CLOSED

,

Borate,os necesscry.c.

Verify Adequate Shutdcnen
22'

~

-

Margin.

Continue Cooldown To
,

23
Cold Shutdowm

Maintoin cooldown rose -"

LESS THAN 100 F/hr Dump steam with steem
o.

b.
Durg steam to condenser generator PORW.

b.

1) (Enter plant specific
,

I

.

steps)
-

.

Coo;down using RHR system,
.c.

if 'n service
.

Check if RER System Can Be
-

k24
. P5oced in Service: IF greater than 350 F,

RCS hot leg temperatures, THEN go to Step 25.
c.

' c.
- LESS THAN 350 i~ F greater than 400 psig,h.
RCS presmre - LESS THAN THEN go to Step 25.

.
b. . . .

e.400 psig
.

. . .
. '

Place RHR sysiem 'n serice *

c.
per (plant mecific

.procedure)
4'll.

_.
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_ _

_ _ _s

,

STEP ACTION / EXPECTED RESPONSE [ RESPONSE NOT o.BTA.lA.ED' --
-

-
.

13 Check If 51 Can Be Termirwted
'

'

,

(RCS Hot leg Temperaturs Below

350'F):
a. RCS pressure - GREATER a. DO NOT TERMINATE St.

THAN 700 PSIG AND STABLE Return to step 11.
CR INCREASING

b. Pressurizer level - GREATER b. DO NOT TERMINATE St.

TRAN 20 *. Return to step 11.

c. RCS subccoling - GREATER c. DO NOT TERMINATE 51.

THAM "' *F Return to step 11.-

d. Secondag heat sinks d. IF neither condition is satisfied,
THEN DO NOT TERMINATE St.

1) Total AF# flow to
non-faulted steam generators Return to step 11.

- GREATER THAN $ GPM
r

-OR-

2) Ncrrow range level in
at icost one ncn-fculted
steam generator -
GREATER THAN '1' *?

19 Terminate SI:
| a. Go to E5-2.1. Si TERMINATION

FOLLOWING LOSS OF SECONDARY

; COOLANT

|
.

1

1 - lN0 -
|

|

'

| ~

l

i
|

.

*to Enser sa.m of arm.reature and per:surr rasurm rrstem errors transsased ussa ormperaturr nexxng saturcison sac.ex.
I

I ..'s Ewer , mar sm-fe vazw arrrved from boctrround accum no E-O.
n!r Ener* ;ww s: war ^ac ww -nscn a above :co of steam genevator L*-rubes.

| 7di
-

r
- -
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_- -
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* ANALYSIS PERFORMED TO SHOW THATOR ACTION WOULD HAVE
PROBABILITY EVENT OPERAINTEGRITY

VESSEL

NO IMPACT ON THE REACTOR
.

*
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WORST MATERIAL PROP
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; PRESSURIZER PORV ISOLATION ( CON'D ), .
..

i
1

i *
PRESSURIZER PORV IS CHECKED IN E-0 FOLLOWING

,

IMMEDIATE ACTIONS AND PRECEEDING DIAGNOSIS

:
.

PRESSURIZER PORV IS RECHECKED EARLY IN ORG'S
'

! AND FRG'S
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i
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THE CLADDIt1G PRODUCES A S IGHT INCREASE IN THEFFAL STRESSES IN pie jO

It44EDIATE VICINITY OF BE BASE METAL INTERFACE DURING A C00LDCWil i

EVENT, IHIS CONTRIBUTION IS MORE THAN OFFSET BY IGliORING THE
,

BENEFICIAL EFFECTS OF THE CLADDIts IN KEEP!t1G THE POSTULATED CRACK

FRQi EXTENDING IN LENGE. FURWERMORE, THE STRESS ORIGIflATItE HERE

IS MUCH LESS THAN THE THERMAL SHOCK STRESSES (5-8%Ep

.

IHE ASSUMFTION OF A SEMI-ELLIPTIC- SURFAbE FLAW (AR 1:65 INITIALLY LS . BASED ON
~

O

A CCf1SERVATIVE ESTIt%TE OF THE TYPE OF FIAI hHICH MIGHT EXIST. IHE

SHAPE OF FLAW hHICH MIGHT EXIST BASED ON A FATIGUE INITIATION IS

CLOSER TO #1 ASPECT RATIO OF 1:3.
'

.- . . .. . .

O IN ACTUALITY, THE MO3T REALISTIC FIAf TO ASSU4E BASED ON FIELD EX-
.

'

PERIENCE IS EMEDDED, AND THIS IS CLEARLY LESS LIMITING TPAN TliE

SURFACE FLAW CASE.
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IT IS li31 GENERALLY AGREED IN THE TECHNICAL CG44tJ11TY E AT WARMN
FRESTRESSING IS OPERABLE Ill THERt'AL SHOCK TRANSIENTS, WHEN THE

0 ,

APPLIED STRESS INTENSITY FACTOR IS DECREASItKi WITH tit 1E.
-

I
.~ : ,

1

IHE WPS rMCEPT HAS BEEN DEMCNSTRATED WITH BOE MECHANICAL NO
EEP'A LOADINGS, AND THEREFORE IS APPLICABLE TO PRESSURIZED

0

BER|ML SHOCK EVALUATI0fiS.

DETEPJ4INATICN OF THE APPLICABILITY OF WPS MUST BE BASED ON THE APPLIEDPERTURBATIONS IN PRESSURE OR TEMPERA-O

STRESS INTENSITY FACTOR VS TIME.
TURE WILL NOT NECESSARILY IfNALIDATE ITS USE, AS SHG1N BY ANALYSIS OF
AN ACTUAL TRANSIENT.
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NORMAL CONDITIONS TRANSIENTS

1.
.

.

.
.,

s RCP startup and shutcown
,

a Plant hestup and cooldown

Unit Icading and unicading hn 0 and 15 percent of full pcwera

Unit !cading and unloading at 5 percent of full pcwer/ minutea

a Reduced temperaturn return to power
.

Step iced increase and decrosse of 10 percent of full powrs

large step fcad decrease with steam dumpa

Steady stats fluctuationsa

a Baron concentration equalization

a Feedwater cycling

a Locp out of service

|
s Refueling

|

a Turbine roll test

a Primary side feakage test

Secondary side feskage testa

.
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UPSET CON 0tTIONS TRANSIENTS \
,

e Less of load .

e Loss of power

Partial icss of flowa

Reactor trip from full powera
_ ,

Case A - witn no inadvertent cooldown
Case B witn cooldown and no S.I.

Case C - with cocidewn and S.I.

Inamt RCS depressurization
,

s

inadvertent startup of an inacuve 1000 .

e
e

Control rod drop ta
cmationinadvertent safety injecuan ae

Excsssive feedwster flowa
.
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EMERGENCY CONDITIONS TRANSIENTS

.

Small Ics of coolant accident
a

Small steam line break
a

n Complate less of flow
,

.

FAULTED CONDITIONS TRANSIENTS '

Reacter ecolant pipe break (large LOCA)
s

.

Large steam line breakm

Feedweter line breaka

Reactor cociant pump locked rotore

{
l

Control rod ejections

Steam generator tube ructurea
t '
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DEsIcN TPMSIENTS l'hlCH PssutT IN A Coctaa*a kLaw ib LDAD
;

-

Te+EPxrunE:

e Puwr HEATlP hlD CCOLDCW .

e TURBINE POU. IEST

e FX TRIP liiTH CoCLDON

s PX Tate 11rTH Cootocw he SI
'

e ItWASTENT DEPPESSLRIZATICH
-

.

e Excessive FEEDHAER h.CW

e Smu. l.0CA

e Smu. STEM UtE b _._

e IJEE LOCA

'e lARGE STEM UNE BREM

i e STEM GeFATOR TTE RuprtaE
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as 1.a1 Es) 1.aN 1-8) L43 (-4) a.oS 6a)
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SUBJECT: - SLMARY OF MEETING WITH WESTINGHOUSE OWNERS GROUP (WOG) ON

JULY 30, 1982, CONCERNING THE. PRESSURIZED THEPfiAL SH0CK (PTS)i >
., .

ISSUE -MM ~..
, s

- .
. Introduction J -

,

* The meetin'g was held in Bethesda, Maryland on~ July 30, 1982, at the request
of the NRC staff to ' discuss the subjects on the tentative agenda (Enclosure
1). .The discussions followed the actual agenda (Enclosure 2). The.

'

attendees of the meeting are identified in Enclosure 3. Material used by
the staff to introduce the. discussions concerning the fracture mechanics.

analysis are included in Enclosure 4..,

Discussion -

-

The WOG' discussions regarding our concerns include the' following high-
; lights in the order covered in the actual agenda, Enclosure 2:
i

1. S8LOCA Sizes Resulting in Stagnation Flow
.

. The W SBLOCA analysis determined the smallest lereak size which would result
in tee maximum pressure with the min. temperature. This would be the-

i same as loss of natural circulation or stagnation flow. W found that
' for pipe sizes equal to or less than 1 1/2" that natural circulation

was maintained. For 4 loop plants a LOCA involving a 3" pipe size
appeared to be the area of stagnation flow. For 3 loop and 2 loop plants,.

2" pipe breaks are the areas of concern for stagnation flow.

; 2. Heat Transfer Coefficient
:

The heat transfer coefficient for the thermal hydraulic transibnt analysis
comes from the code used in the analysis and 'is relatively low. A higher
value was used in the fracture mechanics analysis which is explained in
WCAP 10019 and ranges between 100 and 300.

|
*

t 3. Effect of Secondary System
|

| The temperature trar.sient which bounds the case for operator action on the
; secondary side is the no mixing transient. The operator action on the *

secondary side has some benefits and some bad effects. The present pro-
cedures have steps in the recovery phase to reduce secondary pressure.
However, the review of the emergency recovery guidelines recommended that

| these steps be removed. W indicated that credit cannot be given for
operator action because tee operator would not take action until a fter

' wam prestressing has taken effect which is 30 minutes into the transient.
,

I. Steam Generator Tube Rupture Event

. An evaluation of the steam generator tube rupture event (SGTR) was con-
| sidered in the WOG May 28, 1982 submittal. The May 28 report addresses the

. -

aY

.
, . . .. . . . . . , . , -

_a
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SGTR event with no mixing which results in a low probability number. _ [% J
.' -

. n
5. Effec't of Warming RWST

_. .
.

The effect' of warming RWST was covered in WCAPiOOl9.' W has not con-
sid red . temperature of ECCS water higher than;120*? . Effe.ct on fracture
mechanics - good. -Effect on ECCS - Heat transfer benefit

*

., . - Containment Cooling penalty .

Overall - nore benefits than penalties-

6. : Crack Arrest Phenomenon ,8 a,r s 1 . -
, . .

-t :--. . .

The W found for all SBLOCA cases that the crack always arrested below
the lipper shelf. The W analysis assumed a. finite" flaw and considered
that the crack gmwth iiould not exceed that which it would have been if they
would have assumed a continuous flaw. The W analysis does consider
warm prestressing. The heat transfer coeffTcient used was the WCAP
10019 data. It was not 300* continuous through the vessel : wall.

The explanation of the method of calculating K follows: W calculated
K for an elliptic flaw. Along the flaw length the largesY calculated K
was used in the fracture mechanics analysis. 'As the crack propagated
the K was calculated and never allowed to be larger than if it'were
calculated assuming an infinite length flaw. For shallow flaws the W
analysis would use the elliptic flaw. For deeper flows they assumed _
infinite flaw length. The W analysis did not consider. clad effects.
The major identifiable diffiirence between the staff analysis and the
W analysis was in the flaw shape._ -

7. Frequency of SBLOCA with Stagnation Flow

W detennined that the p
iitagnation flow was 6x10gbability of SBLOCA which would result inThis figure basically comes from an adjust- '

, .

ment of WASH 1400 data - 10-4 as a medium adjusted to 6x10-4 as a mean for
double ended breaks of 1 1/2" to 6"-The information does not come from
operating history (350 reactor years of operation)(WASH 1400 considered
all industry experience - W adjustment considers nuclear experience only).
The loss of 2 RCP seals woiild result in stagnation flow and would have a
probability range of 10-D.

The 6x10~4 figure is -in the May 28 report. All . incoming lines to the RCS
either have orifices or check valves. Considering all the above W
believes that the. 6x10-4 probability could be reduced..by an order of
magnitude (6x10-5) and still be conservative. -

.

8. Other Events Resulting In Stagnation Flow

Other events which result in stagnation flow incjude SGTR with RCP off.The conditional pmbability of this event is 10 . (The pmbability of
losing power to RCP is 10-3). There are other ways for stagnation flow

to occur but all are not presently known and their pmbabilities are not
known.

9. Response dfter Caucus

The pmbability of other events which result in stz 3 nation flow centers
around events resulting in no mixing. Stagnation in a single loop is
not synonymous wi th loss of natural circulation. For 53LOCA greater than

s _, .m -
_ -

- - -
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w: .w.) 1 1/2" (1 1/2 to" 4") W believes 6xiO-4 is the proper probability and
.' _

it may be too conservative. 'W believes SBLOCA produced cracks would[
-

! arres t. They believe only high probability events resulting in stagnant
1 flow.effect only on.e loop.
i a.

'

10. Crack Arrest Concerns
~

!

I The crack arrest phenomenon for the SBLOCA appears to be the major
difference between the staff's view and the W views. W assumed an'
elliptic flaw. The. staff assumed an infiniti length flaw.. Therefore,.j' this has ' caused'a major difference in calculating the RI ~

.^''

OT.
.

] Conclusior.s

} The staff was to check their methods of fracture mechanics analysis and
; WOG was requested to recheck their methods and both the staff and WOG
i were requested to try to come to an agreement. The WOG was also requested.

to look further into the identification and probabilities of events which *.

result in stagnation flow.*

.

L_ '_ _ _-

!

Guy S. Vissing, Project Manager-

*

Operating Reactors Branch #4
Division of Licensing

i' Enclosures:
1. Tentative Agenda

i 2. Actual Agenda*

3. Attendance List,

i 4. NRC Discussion Material -

.I .
-

cc w/ enclosures:

'. See next page

-
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, -MEETING WITH WESTINGHOUSE'0WNERS GROUP- ' -

,
,, . . , , .-

; 3 7 -.y. -, , _

.

'

JULY 30,11982 ,
.

gi
, _m.. _

. , .
.

.

. .

1. SBLOCAs (sizes) of concern which result in loss of natural '
' ;I

circulation-but where continued'high pressure can exist to -
' '

cau.se a,fTS concern...*
-

- . .
.

." - *, . . .
.

, -...~
_

. i ,:; " - : , . .: : . i! W '' ': ~ '' ~ -

2. Understanding . frequency'and basis 'for' frequency ~ ~of SBLOCAs
' "

.

defined in fl. i.
.

.;;

3. Calculation details on crack arrest phenomenon for the SBLOCAs
of ' il .. -

4'. - Justification for ' credit for' warm'prestressing for. the SBLO_CAs '
. . . _.,.r .,.

<

' of 11. - ~ ~ ~ - -
~ ~~'

...

5 Heat transfer coefficient when there is a loss of naturalcirculation during SBLOCA.
-

6k Effect of secondary system and what operaEo'r does to secondary*

sys ten on SBLOCA. What would operator be expected to do, with
what probability, and does secondary depressurization make PTS
more or less severe.

7. Analysis -(frequency, transient, and fracture mechanics) of steam
generator tube rupture event with~ pressurizer on the ~ good steam
generator ("Ginna" event in other SG).

8. Analysis (frecuency, transient and fracture mechanic's) of SBLOCA
where the break is isolated early in the transient.

9. Effect of warming RWST on the SBLOCA and the fracture mechanics
analysis. Include both benefit for PTS, and detriment for ECCS
consi dera tion .

.

en

.

.

t

( ..

f

e

. e se

m



. -

,

f S e

' {jTi-
e

- * ~ *

:4_;
, ,

Q, _

~)T
-- .c~

,
. -

2 -
.,3

-

. , - . -

~ -

, . I A.1 .i:... _ . . . .
Enclosure 2

~

, , , ,

~
. .

.- f.9
.

; .7 - . ~ . . .- ..- .. .. %q..,

ACTUAL AGENDA FOR
,.

', *

-

MEETING'WITH"WESTINGH0'USE0WNERSGRbOP
_

p.

~
'

,

..
.

'

4

-
- .<?

, .. 7 , ;

_. _ ._
JULY 30,1982 . . _ .

.
~:- w= = n t

, :- R.
.,

,

+.
.

1. SBLOCds (sizes). o'f. concern which result ~in loss of natural circulation
but where continued high pressuref can exist to cause a PTS concern.

,
_ _

:--- , ; .
- -

2. * Heat transfer coefficient when there is a loss of natural circulation
during SBLOCA. - - - -; .. -- - :; . m - r : - :- - r- -

,

'

3. Effect of secondary 'systein and what operator does to secondary system on
SBLOCA. What would operator be expected to do, with what probability,
and does secondary depressurization make PTS more or less severe.-

4. Analysis (frequency, transient,.and fracture n'echanics) of steam generator -
tube rupture event with pressurizer on the good steam generator ("Ginna"
event in other SG).

'

5. Effect of warming RWST on the SBLOCA and the fracture mec'hanics analysis.
; Include both benefit for PTS, and detriment for ECCS consideration,
t

6. Calculation details on crack arrest phen 6menon and consideration of warm
prestressirg for the SBLOCAs of #1.

7. ' Understanding frequency and basis for frequency of SBLOCAs.

8. Other events causing stagnation flow

9. Response After Caucus
.

10. Crack Arrest Concerns
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