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June 20, 1996

MEMORANDUM T0: Thomas T. Martin
Regional Administrator
Region I

FROM: William T. Russell, Director
Office of Nuclear Reactor Regulation

SUBJECT: REGULATORY APPROACH TO PORVS

In a memorandum dated April 8, 1996, you recommended that NRR evaluate whether
to backfit the operability requirements for power-operated relief valves
(PORVs) in the improved standard technical specifications (STS) to all
applicable PWR plants. This recommendation was based on your concern with the
performance of PORVs, especially for plants operating with PORVs isolated and
power supplies to the block valves removed such as permitted by the technical
specifications at Indian Point Unit 3. In addition, you identified several
safety issues which should be considered including: 1) Feed and bleed cooling,
2) Mitigation of an SGTR event, 3) Minimizing the potential for challenging
safety valves and reducing the potential for a transient induced LOCA, and 4)
Mitigation of an ATWS.

Your recommendation was referred to the Generic Issues and Events Assessment
Panel, in accordance with NRR Office letter 503, " Procedure for Integrated
Identification, Evaluation, Prioritization, Management, and Resolution of
Generic Issues." The Panel, with the assistance of the appropriate technical
staff, concluded that this issue had been evaluated as part of the resolution
of Generic Issue 70, " Evaluation of Power Operated Relief Valve and Block
Valve Reliability in PWR Nuclear Power Plants." As part of the regulatory
analysis for GI-70, the safety functions evaluated for the PORV included those
identified in your memorandum except ATWS mitigation and minimizing the
potential for challenging safety valves. The resolution of GI-70 led to
issuance of Generic Letter 90-06, which directed PWR licensees to adopt
certain actions to improve the reliability of PORVs and block valves. In
general, operating reactors have implemented the recommendations in GL 90-06.

With respect to the issues raised in your letter, we agree that the ability to
employ feed and bleed cooling for accident mitigation is an important function
for PWRs. This was noted in the evaluation for GI-70 and confirmed by the
IPEs. However, we note that operation with blocked and closed PORVs does not
mean that feed and bleed capability is unavailable. Rather, it means
additional action may be necessary to initiate the feed and bleed process when
it is needed. In general, the feed and bleed process needs to be initiated
prior to the steam generator dryout or loss of RCS subcooling in order to
succeed. Based on a generic study of feed and bleed for typical PWRs
(NUREG/CR-4471), the available time for operator action is generally around 20
minutes for Combustion Engineering plants and 30 minutes for Westinghouse
pl ants. We consider that this is sufficient time for operator actions to
unisolate the PORVs and initiate feed and bleed. The operator actions that
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involve feed and bleed cooling are covered in the Emergency Operating
Procedures (EOPs) at PWR plants. '

',

SGTR mitigation was also considered in'the GI-70 study. During a SGTR event,
if normal and auxiliary pressurizer spray systems are not available, the PORVs
are relied on for RCS depressurization to reduce the leak flow from the
primary to secondary systems. In the Westinghouse E0Ps for SGTR mitigation
(E-3), one of the early steps is to ensure that power is available to the PORV
block valves and that at least one of the block valves opens. Following this
step, the operator will initiate RCS cooldown to prepare for RCS
depressurization and stop the leak flow through the ruptured SG tubes. In the
Indian Point 3. safety analysis, these actions are completed within 30 minutes
of the beginning of the transieat. Since the required RCS depressurization
can be achieved in a relatively short time by using PORVs, there should be
more than 20 minutes for operators to open the PORVs. In an analysis
performed to explore the risk reduction potential of improving the PORV and
block valve reliability (NUREG/CR-4999), it was concluded that the core melt
frequency (CMF) for the SGTR initiating events is found to be 1.6E-6 and the
CMF attributable to PORV or block valve failure is about 1 to 3E-7-for the
SGTR events. -These are relatively insignificant. The steam generator
rulemaking efforts, currently underway, include analysis of steam generator
tube performance under extreme temperature and pressure conditions resulting
from severe accidents. Ongoing risk assessments considering the impact of a,

'

severe accident on steam generator tube performance may lead to the conclusion
that means should be employed to limit the thermal-hydraulic challenge to

i steam generator tubes. One possibility would be to require depressurization
| capability on.PWR reactor coolant systems,

i
1
' In the GI-70 study, the operation of PORVs has not been explicitly considered

for overpressure protection of the reactor coolant pressure boundary at normal
'

operating temperature and pressure and reducing challenges to the potential,

lifting of pressurizer safety valves. The effects of the PORV unavailability
on a potential stuck open safety valve during a pressurizer water solid,

I condition for Indian Point 3 were studied and documented in NUREG/CR-4999.
The results of this study indicated that the availability of the PORV has a

. tendency to prevent the occurrence of a stuck open safety valve for transients,

'

involving actuation of the high pressure safety injection pumps without a
LOCA. For the loss of all feedwater transient, safety valves are challenged
irrespective of the opening of PORVs due to the severity of the accident and,

the relatively small relief capacity of the PORVs. The potential increase in'

-the -frequency of a stuck cpen safety valve attributable to the unavailability
of PORVs has not been estimated.

However, unless the RCS is substantially cooled such that the volume of the
pressurizer is also cooled, we would expect any water that may subsequently

i pass through a. safety valve is unlikely to cause it to stick open (even though
| it may leak subsequent to the transient). At Salem, the temperature of water
i entering the PORVs was relatively high and thus it was not likely that the
! safety valves would have stuck open if the PORVs were unavailable. *
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The operation of PORVs does aid in the mitigation of an ATWS event. The GI-70
study did not address this safety function. However, the use of PORVs for RCS
depressurization is addressed in E0Ps for a ATWS mitigation. Since the PORVs '

are used in plant E0Ps, licensee attention to PORV performance is assured by I

the maintenance rule (10 CFR 50.65). Although the IPEs have reflected that
ATWS is not a dominating contributor to the plant overall CMF for Westinghouse
plants, we will use the IPE insights regarding ATWS in our future studies.

We are currently formulating a plan for IPE follow-up as part of the severe ;

accident closure activities. Under the proposed plan we would confirm that !
licensees addressed vulnerabilities as they said they would and take a closer j
look at plants that reported no vulnerabilities yet reported core damage i
frequencies above 1.0E-4/RY. Given the history of the PORV and block valve

ireliability issue and now the insights from the IPEs, the PORV issue will be !included in the plant specific IPE review for IP3. l

We agree that the PORVs are a safety significant plant feature, As part of the |
resolution of GL 90-06, most PWRs have adopted the TS similar to those
contained in the improved STS. As you noted, the Indian Point Unit 3 TS do
allow operation with the PORVs isolated. However, as discussed above, we
believe that these TS are adequate to ensure the PORV will remain available if '

needed. As part of our review of the proposed conversion of the Indian Point !
Unit 3 TS to improved STS, we will consider your concerns about PORV l
operability.

As described above, NRR concludes that current operational practices related
to PORV operability does not present a significant risk to the public.
However, as noted above, we will continue to review the importance of PORVs as
part of our ongoing risk-informed regulatory activities.
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