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JULY 30, 1982, CONCERNING THE PRESSURIZED THERMAL SHOCK (PTS)
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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 areincluded 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 the maximum pressure with the min, temperature., This would be the

same as loss of matural 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 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,

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 credit cannot be given for
overator action because the operator would not take action until after
warm prestressing has taken effect which is 30 minutes into the transient.

4, Steam Generator Tube Rupture Event

An evaluation ¢f 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 coefficient 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 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 difference between the staff analysis and the

W analysis was in the flaw shape.

7. Frequency of SBLOCA with Stagnation Flow

W determined that the prgbability of SBLOCA which would result in
stagnation flow was 6x10-%, This figure basically comes from an adjust-
ment of WASH1400 data — 10-4 as a medium adjusted to 6x10-% 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)(WASH1400 considered

ali industry experience - W adjustment considers nuclear experience only).
The Toss of 2 RCP seals gould result in stagnation flow and would have a
probability range of 1077,

The 6x10™% figure is in the May 28 report. A1l 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~°) and still be conservative.

8. Other Events Resulting In Stagnation Flow

Other events which result in stagnation flow include 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
Eo occur but all are not presently known and their probabilities are not
nown -

9. Response After Caucus

The prebability 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



-3-

11/2° (1 1/2 to &%) W believes 6x107° 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
elliptic flow. The staff assumed an infinite length flow. Therefore,
this has caused a major difference in calculating the RTNDT

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 agreement. The WOG was also requested.
to look further into the identification and probabilities of events which

result in stagnation flow.

Original signed by

Guy S. Vissing, Project Manager
Operating Reactors Branch #4
Division of Licensing

Enclosures:

1. Tentative Agenda

2. Actual Agenda

3. Attendance List

4, NRC Discussion Material
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1.1/2" (1 1/2 to 4") W believes 6x10'4 is the proper probability and

it my 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

\
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The crack arres
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The staff was to check thei of fracture mechanics analysis and
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Enclosure 1

TENTATIVE AGENDA

L PR
MEETING WITH WESTINGHOUSE OWNERS GROUP

JULY 30, 1982

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

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

Calculation details on crack arrest phenomenon for the SBLOCAs
of #1,

Justification for credit for warm prestressing for the SBLOCAs
of #1.

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

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,

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

Analysis (frequency, transient and fracture mechanics) of SBLOCA
where the break is isolated early in the transient.

Effect of warming RWST on the SBLOCA and the fracture mechanics
analysis. Include both benefit for PTS, and detriment for ECCS
consideration,
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Enclosure 2

ACTUAL AGENDA FOR

MEETING WITH WESTINGHOUSE OWNERS GROUP

JULY 30, 1982

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

Heat transfer coeffirient when there is a loss of natural circulation
during SBLOCA.

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,

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

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

Calculation details on crack arrest phenomenon and consideration of warm
prestressing for the SBLOCAs of #1.

Understanding frequency and basis for frequency of SBLOCAs.
Other events causing stagnation flow
Response After Caucus

Crack Arrest Concerns
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