
'

DcO-8)(o- -

?.f. s(o UNITED STATES
!* !" 3 w ' g NUCLEAR REGULATORY COMMISSIONg

; J- |
WASHINGTON, D. C. 20555

UNN ".. / p 09
.

SUBJECT: SUMMARY OF MEETING WITH WESTINGHOUSE OWNERS CROUP (WOG) ON
JULY 30, 1982, CONCERNING THE PRESSURIZED THERMAL SH0CK (PTS)
ISSUE

Introduction

The meeting 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:
!

1. SBLOCA Sizes Resulting in Stagnation Flow

The W SBLOCA analysis determined the smallest break size which would result
! in tee maximum pressure with the min. temperature. This would be the
' 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 Tirculationi

i was maintained. For 4 loop plants a LOCA involving a 3" pipe size
i 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 transient 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.
1

3. Effect of Secondary System

The temperature transient 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 cmdit cannot be given for

operator action because tee operator would not take action until a fter
| warm prestressing has- taken effect which is 30 minutes into the transient.
|

| 4 Steam Generator Tube Rupture Event
i

| 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
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SGTR event with no mixing which results in a low probability number.

5. Effect of Warming RWST

The effect of warming RWST was covered in WCAP 10019. W has not con-
sidered temperature of ECCS water higher than 120 . Effect on fracture
mechanics - good. Effect on ECCS - Heat transfer benefit

- Containment Cooling penalty
Overall - more benefits than penalties-

6. Crack Arrest Phenomenon

The W found for all SBLOCA cases that the crack always arrested below
the upper shelf. The W analysis assumed a finite flaw and considered
that the crack growth would 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 largest 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 lenoth 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 difference between the staff analysis and the
}j analysis was in the flaw shape.

7. Frequency of SBLOCA with Stagnation Flow

W detennined that the p bability of SBLOCA which would result in
liitagnation flow was 6x10 . This 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 uld result in stagnation flow and would have a
probability range of 10-

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 7)f
magnitude (6x10-6) and still be conservative.

8. Other Events Resulting In Stagnation Flow

Other events which result in stagnation flow inc}ude SGTR with RCP off.The conditional probability of this event is 10 . (The probability 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 probabilities are not -
known. -

9. Response After Caucus

The probability of other events which result in stagnation flow centers
around events resulting in no mixing. Stagnation in a single loop is
not synonymous with loss of natural circulation. For SBLOCA greater than
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'l 1/2" (1 1/2 to 4") W believes 6x10-4 is the proper probability and
it may be too conservative. W believes SBLOCA produced cracks would
arrest. They believe only high probability events resulting in stagnant
flow effect only one loop.

10. Crack Arrest Concerns

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 q
elliptic flow. The staff assumed an infinite length fTow. Therefore. 5

this has. caused a major difference in calculating the RTNDT.

I Conclusions

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
were requested to try to come to an aareement. The WOG was also reauested. *to look further into the identification and probabilities of events which

I

result in stagnation flow.

Orlginal signed by

Guy S. Vissing, Project Manager
Ope _ rating Reactors Branch #4
Division of Licensing
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1 1/2" (1 1/2 to 4") W believes 6x10 is the proper probability and
it mqy be too conservative. W believes SBLOCA produced cracks would
arrest, They believe only high probability events resulting in stagnant

,

flow effect only one loop.

Crac\ <
10. k Arrest Concerns

N
The crack arres phenomenon for the SBLOCA appears o be the major
difference betwe the staff's view and the W vi s. W assumed an
elliptic flaw. T staff assumed an infinite engthfiaw. Therefore, -

this has caused a m or difference in calcu ting the RT
NDT.

Concl usions

The staff was to check thei metho of fracture mechanics analysis and
WOG was requested to recheck he' methods and both the staff and WOG
were requested to try to come an agreement. The W0G was also requested.

*to Icok further into the ide i ~ ation and probabilities of events which
result in stagnation flow.
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_ Enclosure 1
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~~

TENTATIVE AGENDA
- (, . - -

.w.'
- - FOR

' ' ~ ~ ~
" ~ ' - -

MEETING WITH WESTINGHOUSE OWNERS GROUP

JULY 30,1982,

;

1. SBLOCAs (sizes) of concern which resuit in loss of natural
~

circulation but where continued high pressure can exist to
cause a PTS concern.

2. Understanding frequency and basis for frequency of SBLOCAs
defined in #1.,

3. Calculation details on crack arrest phenomenon for the SBLOCAs
of'#1.

4'. Justification for credit for warm prestressing for the SBLO.CAs
of #1.

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

6.b Effect of secondary system 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.

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

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

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

consideration.
t-
!
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Enclosure 2 ,

ACTUAL AGENDA FOR

MEETING WITH WESTINGHOUSE OWNERS GROUP

JULY 30,1982

:

1. SBLOCAs (sizes) of concern which result in loss of natural circulation
but where continued high pressure can exist to cause a PTS concern.4

2. Heat transfer coefficient when there is a loss of natural circulationL
during SBLOCA.

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

4. Analysis (freque.ncy, transient, and fracture mechanics) 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 mechanics analysis.-
Include both benefit for PTS, and detriment for ECCS consideration.

,

6. Calculation details on crack arrest phenomenon and consideration of warm
prestressing. for the SBLO s. of #1.,

<,

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

8. - Other events causing stagnation flow1

9. Response After Caucus
.}

.10. Crack Arrest Concerns i

:
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ATTErlDAtlCE LIST FOR

MEETIflG WITH WOG CONCERillflG PRESSURIZED THERMAL SH0CK
JULY 30,1982

NRC W

'

'

G. Vissing R. Sero
it. R. Andersonf t W. Bamford<

M. Vagins T. Meyer
' K. BalkeyG. Lauben 4

-A. Rubin B. King
F. Schroeder H. Julian
S. Hanauer M. J. Hitchler
T. Murley D. R. Sharpe

J. A. Rumancik-B. Sheron
'

R. Klecker
R. Rantala
S. Israel

Con. Edison of .NY
.

D. M. Speyer
NUTECH w/FPLi

c/\,

r :, < J. Copeland
.

Carolina Power & Light Co."

J. J. Sheppard;

: n.,

J. Moaba
S. K. Matharan

\\,

'^Va. Elec. & Power Co. .

s c
D. W. Lippard '- t t~rs
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