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Mr. H. B. Tucker Vice President RBirkel
Nuclear Production Department MDuncan
Duke Power Company Attorney, OELD
422 South Church Street DLJordan, I&E
Charlotte, North Carolina 28242 JMTaylor, I&E

ACRS (16)
Dear Mr. Tucker:

Subject: TMI Action Plan Item II.K.3.2 - Report on PORY Failures
(McGuire fluclear Station, Units 1 and 2)

Our consultant, Franklin Research Center, has evaluated the Westinghouse
Owners Group (WOG) response to NUREG-0737. Item II.K.L 2 (see Enclosure
No.1). Based on this evaluation and our understanding of the McGuire
design, we conclude that the WOG response is not applicable to the
McGuire Station. We request that you provide additional infonnation
as described in Enclosure No. 2, to support your conclusion that the
requirements of NUREG-0737 have been met. This information should
be provided no later than August 31,1983.

The reporting and/or recordkeeping requirements contained in this letter
affect fewer than ten respondents; therefore, OM8 clearance is not
required under P.L. 96-511.

Sincerely.

Ot'igintti eig::od by:
The:::as M. Novak

Thomas M. Novak, Assistant Director
for Licensing

Division of Licensing

Enclosures:
1. Evaluation of Westinghouse

Licensees' Responses to
NUREG-0737 Item II.K.3.2

2. Request for Additional Information

cc: See flext Page
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McGuire
,

Mr. H. B. Tucker, Vice President
Nuclear Production Department
Duke Power Company
422 South Church Street
Charlotte, North Carolina 28242

cc: Mr. A. Carr
Duke Power Company
P.O. Box 33189
422 South Church Street
Charlotte, North Carolina . 28242

)
Mr. F. J. Twogood
Power Systems Division
Westinghouse Electric Corp.
P.O. Box 355
Pittsburgh, Pennsylvania 15230

Mr. G. A. Copp
Duke Power Company
Nuclear Production Department
P.O. Box 33189 '

Charlotte, North Carolina 28242 -

J. Michael McGarry, III, Esq.
'

Debevoise & Libennan
1200 Seventeenth Street, N.W.
Washington, D. C. 20036

Mr. Wm.. Orders
Senior Resident Inspector
c/o U.S. Nuclear Regulatory Commission
Route 4, Box 529
Hunterville, North Carolina 28078

James P. O'Reilly, Regional Administrator
U.S. Nuclear Regulatory Commission,

Region II
101 Marietta Street, Suite 3100
Atlanta, Georgia 30303

R. S. Howard
Operating Plants Projects

Regional Manager
j Westinghouse Electric Corporation - R&D 701

P.O. Box 2728!

Pittsburgh, Pennsylvania 15230
_
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ENCLOSURE 1

EVALUATION OF WESTINGHOUSE LICENSEES' RESPONSES TO NUREG-0737 ITEM II.K.3.2i

POSITION

II.K.3.2 REPORT ON OVERALL SAFETY EFFECT OF POWER-OPERATED RELIEF

VALVE ISOLATION SYSTEM

(1) The licensee should submit a report for staff review documenting the

various actions taken to decrease the probability of a small-break

loss-of-coolant accident (SBLOCA) caused by a stuck open power-operated

relief valve (PORV) and show how those actions constitute sufficient
-

1

improvements in reactor safety.

(2) Safety valve (SV) failure rates based on past history of the operating
,

plants designed by the specific nuclear steam supply system (NSSS) *

vendor should be included in the report submitted in response to (1)

above.

.

.
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INTRODUCTION

The requirements of NUREG-0737 allowed each licensee the option of preparing

and submitting either a plant-specific or a generic report. If a generic

report is submitted, each licensee should document the applicability of the

generic report to his plants. However, all Westinghouse licensees referenced

a Westinghouse report (WCAP-9804) prepared by the Westinghouse Owners Group

to address the staff's concerns. Licensees asserted that WCAP-9804 was

plant-specific but did not provide any supporting documentation. The

Westinghouse report claims that the requirements of NUREG-0737 Item II.K.3.2

are met with the existing PORV, SV and high pressure reactor trip'setpoints,

and that no automatic PORV isolation system is required for Westinghouse plants.

Therefore, our review was concentrated on two areas, namely, the adequacy of

the Westinghouse report, and its applicability to any Westinghouse plant.
.

REVIEW

1
l'

A. CONTENTS OF WCAP-9804
'

The Westinghouse report considered a spectrum of initiating events that may

lead to PORV/SV opening. The event tree' methodology was utilized to

determine various possible outcomes due to the initiating events and to

estimate the SBLOCA probabilities due to stuck-open PORV/SV (SBLOCA-PORV/SV

probabilities).

..
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The initiating event. frequencies were based on the generic estimates for

PWRs given in NP-8013, and the estimates of SBLOCA-PORV/SV probabilitjes were

obtained from the frequencies of the initiating events, the probabilities

of exceeding PORV/SV setpoints given the initiating events, the availability of

the PORV block valve, the PORV/SV failure probabilities, and the probability

of operator error.

In addition, the Westinghouse report considered the impact of post-TMI

modifications on probability data and compared pre-TMI results with post-TMI

results.

Finally Westinghouse performed sensitivity analyses on post-TMI results to

assess the impact of the following parameters:

(1) safety injection system difference (high-head vs low-head)

(2) probability of PORV being blocked off *

(3) probability of operator error

B. ADEQUACY OF WCAP-9804

Based on our review, we find that the event tree methodology used in the

Westinghouse report is a valid approach to estimating SBLOCA-PORV/SV

probabilities. We find that most of the probabilistic data in the

Westinghouse event tree appear reasonable with a few exceptions, for example,

PORV/SV failure rates. The Westinghouse analysis also includes a few

stuck-open PORV/SV scenarios due to spurious actuation of safety injection

system.

- _ _ _ - _ _ _ _ _ _
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Fesults of the Westinghouse analysis (with credit for operator action)

sate that the post-TMI SBLOCA-PORV probability is about 2 x

/ reactor year for a plant with high-head safety injection system, and
-6out 10 / reactor year for a low-head plant. However, our preliminary ;

|
$ estimate indicates that SBLOCA-PORV probability for a high-head plant

4
sding credit for operator closure of the block valve should be much

~4pr, probably about 6 x 10 / reactor year, but may still be less than

/ reactor year, the small pipe break frequency, for S2 events as stated
1

ASH-1400. Furthermore, all S2 events, including reactor coolant pump

failures and steam generator tube rupture events, may exceed

1/ reactor year. The discrepancies between the Westinghouse results and

estimate are due to the following considerations that are not included

the Westinghouse analysis.

*
Cycling of PORVs

The Westinghouse calculation of SBLOCA-PORV probability assumes one

PORV opening once in each transient. However, depending on load

rejection capabilities, most Westinghouse plants have two PORVs, and a

few even have three PORVs; it is not uncommon for the PORVs to cycle

several times in an overpressure transient. As Westinghouse also

points out in a bounding calculation, the SBLOCA-PORV probability may

increase by a factor of 15, assuming three PORVs opening five times per

transient. We note that the PORV failure rate is assumed to be

constant in the Westinghouse analysis and may increase as a result of

PORV cycling. We believe that the increase in PORV failure rate due to

cycling may also justify the use of the factor of 15.

_ - _ _ _ _ _ _ _ _ _
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(2) PORV/SV Faisure Rate

Westinghouse uses 10-3
/ demand as the failure rate of PORV/SV toreseat.

This is the failure rate per _ opening, not per transient
We believe that the PORV failure rate may be an order of ma

.

gnitudehigher

if the Ginna PORV failure event is also included in the
estimation of PORV failure rate. Therefore, the SBLOCA-PORV

probability may increase by another order of magnitude
.

(3) _PORV Block Valve Availability

The Westinghouse analysis assumes that 45% of the time that PORV
s arenot blocked off.

If a plant operates with PORVs not blocked off all
the time, the SBLOCA-PORV probability may increase by abo t

u anotherfactor of two.
By the same token, if a plant operates with PORVs

blocked off all the time, the SBLOCA-SV probability may al
so increaseby about a factor of two.

.

(4) _0vercooling Transients

The Westinghouse analysis does not consider challenges to PORV/SV
<

due

to actuation of high-head safety injection system duringrecovery of

overcooling transients, for example, overfeeding of steam generator.
Pesed on our analysis, we believe that overcooling transient

s should be
included in the estimate of the SBLOCA-PORV probability.

_- _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ -
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(5) Manual Actuation of PORV ;

i

The Westinghouse analysis does not consider manual actuation of PORV.

However, there are instances in which manual actuation of PORV may be

needed as discussed below:

( i) Venting of Noncondensable Gases

An operator may use a PORV to vent the noncondensable gases in

the pressurizer. For example, an operator may open a PORV to

vent the noble gases that have leaked from the fuel into the

primary coolant.

(ii) Depressurizing the Primary System
1

To depressurize.the primary system, an emergency procedure

may require an operator to cycle a PORV several times.

Manual cycling of a PORV during accident conditions might be

necessary if an operator wants to reduce primary system *

pressure in order to initiate safety injection. This

occurrence is more likely for plants with low-head safety

injection systems.

Based on our analysis, manual actuation of PORV for the

above reasons should be included in the estimate of

the SBLOCA-PORV probability.
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(6) Spurious PORV Opening

Westingbouse analysis considers spurious PORV opening unrelated to

overpressure as one of the initiating events that may lead to PORV

challenges. Westinghouse uses the same PORV failure to reseat

probability for a spurious PORV opening event as for the other

initiating events. However, if a PORV opens spuriously due to some

faults in the instrumentation and control, it is possible that the PORV

would remain open until some corrective actions are taken. Therefore,

we believe that PORV failing to reseat after spurious opening should be

included in the estimate of SBLOCA-PORV probability.

C. APPLICABILITY OF WCAP-9804

To ascertain that the generic Westinghouse report applies to a specific

plant, we need the plant-specific information such as the PORV/SV challenge
!.

frequencies, the availability of the PORV block valve, and the various *

post-TMI modifications that may have reduced the PORV/SV challenge frequencies.

Our review of the PORV opening data given in the Westinghouse report

indicates that there is a large discrepancy in numbers of PORV challenges

among plants, and there are no PORV challenge data for numerous plants.

Several plants have PORV challenge data that far exceed what is predicted

in the Westinghouse analysis, and it may result in SBLOCA-PORV probabilities

much higher than the estimated value. Furthermore, Westinghouse indicated in

a recent conference call that some plants did not supply PORV challenge data,

- ..
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probably because of insufficient records or other unknown reasons. Therefore,

it is possible that some plants that did not report any PORV opening data may

actually have a higher number of PORV openings than those plants that have

supplied data. Finally, Westinghouse would not identify the plants in Table I.1,

I.2 and I.3 of WCAP-9804 on the grounds that the data base regarding
i

plant-specific information was incomplete and unsuitable for evaluation of

any sp'ecific plant.

1

Our review of the Westinghouse report also indicates that PORVs in I

Westinghouse plants are blocked off about 55% of the time. The intentional

blocking of PORVs is to eliminate the leakage of PORVs and to ensure that

reactor coolant system leakage coes not exceed the technical specifications

limit. Since there are many Westinghouse plants which have blocked off PORVs,

it may imply either that PORVs need to be modified to correct the leakage

problem or that there should be some maintenance or repair work on PORVs on *

a periodic basis. In addition, a plant that operates with PORVs blocked off

may depend on SVs to relieve pressure. Considering the fact that SV capacity
.

is much larger than PORV capacity, and there is no block valve to terminate SV

release, the consequences of a stuck-open SV may be more severe than those of

a stuck-open PORV. It is also not apparent, based on our review, what the

effect of modifications made on Westinghouse plants to reduce PORV/SV

challenges is. Even though we do not have the more recent PORV/SV opening

data after the publication of WCAP-9804 in February 1981, we believe that it

may reflect the decrease in PORV/SV challenge frequency as a result of

modifications.

_ _ _ _ _ _ _ _ _ _ _ _
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In view of the above considerations, we are requesting additional

plant-specific information from each Westinghouse plant in order to complete

our review for each plant.

*

CONCLUSION

Based on the review of the licensee's response, the staff is unable to

concur with the licensee's conclusion that the requirements of NUREG-0737

are met with the existing PORV, safety valve, and high pressure trip

setpoints and that no automatic PORV isolation is required, because of

insufficient documentation of the analyses.

.
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ENCLOSURE 2
~

Request for Additional Information

(1) Identify which plants in Table I.1, "PORV Openings," Table I.2,

"PORV and SV Operational Data," and Table I.3, " Post-TMI Modifications,"

of WCAP-9804 correspond to your plants. Give the information for your

plants corresponding to the headings in Table I.1, I.2, and I.3 of

WCAP-9804.

(2) (i) Determine the probability of a small-break LOCA due to a stuck-open

PORV for your plants.

(ii) Determine the probability of a small-break LOCA due to a '

stuck-open SV for your plants.

The methodology of WCAP-9804 and the information from the report
,

may be used if shown applicable to your plants. The deficiencies

in WCAP-9804 which have been noted in Enclosure 1 must be addressed.

(iii) Discuss the impact of post-TMI modifications on the PORV/SV

challenge frequencies.

- - _ _ _ _ _ _ _ _ _ _ _ _ _ - _


