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U. S. Nuclear Regulatory Commission
Attn: Document Control Desk .

'

Mail Stop P1-137
Washington, DC 20555

SUBJECT: James A. FitzPatrick Nuclear Power Plant
Docket No. 50-333
Primary Containment Pressure Limit
Emergency Operating Procedures

Reference: NRC letter, Brian C. McCabe to R. E. Beedle, dated March 1,1993, " Request
For Additional information Regarding The Primary Containment Pressure Limit."

,

Dear Sir:

This letter responds to the request for additional information regarding the Primary
Containment Pressure Limit (PCPL) for the James A. FitzPatrick Nuclear Power Plant. The
requested information is presented in Attachments 1 and 2.

The Emergency Operating Procedures (EOP) direct the operator to vent the '

containment to maintain the containment pressure below the PCPL As discussed in
Attachment 1, the Authority will revise the EOPs to raise the PCPL above the containment
design pressure of 56 psig. The precise value of the PCPL will be computed in accordance '

with the Boiling Water Reactor Owners Group guidance and will incorporate a vent valve
operability pressure of 62 psig as an input to the calculation. The procedure change will be ,

implemented by June 30,1994 as part of the next EOP blennial review.

If you have any questions, please contact Mr. J. A. bray, Jr.
,

Verypt ours,

_ , .a . ;

he#
- s ,

Ralph E. Beedle '

cc: next page
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Attachments

|cc: Regional Administrator .
U. S. Nuclear Regulatory Commission i

475 Allendale Road
King of Prussia, PA 19406 ;

.

Office of the Resident inspector .

U. S. Nuclear Regulatory Commission '

P.O. Box 136 >

Lycoming, NY 13093
!

Mr. Brian C. McCabe
Project Directorate I-1 ~ !
Division of Reacter Projects-l/ll :
U. S. Nuclear Regulatory Commission

'

Mail Stop 14 B2
'

Washington, DC 20555
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NEW YORK POWER AUTHORITY
JAMES A. FITZPATRICK NUCLEAR POWER PLANT

ATTACHMENT 1 TO JPN-93-040 !

RESPONSE TO NRC REQUEST FOR INFORMATION ON
PRIMARY CONTAINMENT PRESSURE LIMIT

NRC Question 1

Provide a more thorough rationale for the selected primary containment pressure limit (PCPL),
including justification for not increasing the value to as high as practical.

Response ,

The current PCPL value (44 psig) used in the FitzPatrick Emergency Operating Procedures
(EOP) was based on the operating capability of the containment ventilation exhaust isolation
valves. Subsequent to that time, modifications to the valves have increased the pressure at
which they can be opened and closed to 62 psig. This will permit an increase in the PCPL
based on the vent valve operability pressure of 62 psig.

The March 1,1993 NRC letter states that venting should only be undertaken as an extreme
means to prevent core melt or as a last resort measure to prevent irreversible and
unpredictable rupture of the containment. The NRC Safety Evaluation Report approving
Revisien 4 of the EPGs, requested that licensees provide justification for a PCPL less than the
containment design pressure, and that the PCPL should be as high as reasonably achievable. ,

Accordingly, the Authority plans to raise the PCPL above the containment design pressure of
56 psig by incorporating a vent valve operability pressure of 62 psig into the PCPL calculation
inputs. The PCPL is currently limited to a value which is below the containment design
pressure due to the use of a vent valve operability pressure of 44 psig as a PCPL calculation ;
input.

NRC Question 2 !

Provide an assessment of the positive / negative implications of increasing the PCPL to a
'

higher value.
i

Response

To evaluate the merits of revising the EOPs to reflect a higher PCPL, a study of the effects of
an increase in the PCPL on the FitzPatrick plant event sequences was performed and the
results are presented in Attachment 2. The study concluded the following:

i

Raising the PCPL from 44 psig to 62 psig will have a negligible effect on the core ;
e

damage frequency and source term release categories.

i

i

|
. - . . _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ - _
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The transient sequences with loss of containment heat removal study shows that the*

current PCPL of 44 psig is reached in 20 hours, and a PCPL of 62 psig is reached in
23.6 hours. Considering the substantial time available to restore containment heat
removal using the current PCPL, and the lack of a discernable change in non-recovery
probabilities with increased recovery time, the benefits of delaying containment venting
an additional 3.6 hours are minimal.

The LOCA sequences with loss of containment heat removal study shows that the*

current PCPL of 44 psig is reached in 9.4 hours, and a PCPL of 62 psig is reached in
14.5 hours. How9ver, a large LOCA and subsequent loss of containment heat removal

4is highly unlikely with a probability of 1.8 X 10 / year, well below the NRC reporting
criterion for the IPE of 10~7/ year.

The EOPs direct the operator to vent the containment to maintain the torus pressure*

below the PCPL However, the EOPs do not detine a minimum pressure level for the -
venting operation. Consequently, raising the PCPL may not delay the initiation of
containment venting.

1
'

Providing additional time to defet venting beyond the 9.4 hours calculated for the LOCA
sequence at a PCPL of 44 psig offers some improvement for off-site evacuation planning in

lseveral of the evacuation time travel scenarios. The evacuation study for FitzPatdek
.

estimates that tha entire population can be evacuated from the 10 mile EPZ in less than 9.4
hours in all but one of the normal weather scenarios (the exception is the Harborfest
weekend: 70% of the population in less than 9.4 hours) and in approximately half of the
adverse weather scenarios (with the exception of special facilities). A delay in venting to 14 j
hours after the accident offers the opportunity to evacuate the entire population under all !

scenarios. None of the evacuation travel time scenarios exceed the 20 hours calculated for
the TW sequences at a PCPL of 44 psig.

1

NRC Ouestion 3

The PCPL (44 psig) at FitzPatrick is close to the calculated containment pressure resulting
from a design basis accident (39 psig). Venting is not intended to be used for design basis
accident conditions. The EPGs direct venting as an anticipatory measure, directing venting
prior to reaching the PCPL Provide the time span available for operators to initiate venting
given the close proximity of the PCPL to DBA conditions. Provide the time duration needed
for the operator to initiate venting.

Response

Venting is not required during a design basis accident, since the peak pressure is reached
within 10 seconds of the LOCA and then promptly subsides to fess than 30 psig within a

- le, and less than 10 psig within 25 minutes. This pressure-time relationship precludes
it e possibility that the operator would initiate venting prematurely. Operation of RHR in one of
fou/ containment cooling modes assumed in the accident analysis will prevent containment -

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _
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pressurization to the PCPL in the beyond design basis event, failure of containment cooling
results in a gradual rise of the containment pressure to the PCPL As noted in the response
to Question 2, this will take over 9 hours. Venting would then be performed in accordance .

.

!

with the EOPs as the containment pressure approached the PCPL The containment venting |
procedure can be implemented in less than 25 minutes.

;
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NEW YORK POWER AUTHORITY l

JAMES A. FITZPATRICK NUCLEAR POWER PLANT i
!

!

ATTACHMENT 2 TO JPN-93-040 ,

,

EFFECTS OF AN INCREASE IN PRIMARY CONTAINMENT !
PRESSURE LIMIT ON SPECIFIC IPE SEQUENCES "

!
i
,

,

1.0 INTRODUCTION i

This evaluation of the effects of an increase in the primary containment pressure limit (PCPL) .

for specific accident sequences at the James A. FitzPatrick Nuclear Power Plant (JAF) is in !
response to the NRC March 1,1993 request for additional information (RAI) regarding the '!
PCPL The evaluation considered the effects of an increased PCPL for the following:

I
Transient sequences with loss of containment heat removal (TW)a

'
Station blackout (SBO) sequencese

LOCA sequences with loss of containment heat removal ls

Source term release categories. :e
,

?

|

The fo!!owing five issues were addressed: 1

!1. The time to reach a PCPL pressure of 44 psig and the additional time gah.3d kr
recovery actions should the PCPL be raised to 62 psig.

2. For TW sequences, .ae probability of recovering containment heat removal capability ,

during this additional time, negating the need to vent. [

3. For SBO sequences, the probability of recovering ac power during this time, negating i

the need to vent.

4. The probability of a LOCA with loss of containment heat removal capability. |
!

5. Changes in release categories (i.e. large, medium-large, etc.) that would result from !

fission product decay or fuel failures during the additional delay in venting. ,

;

R

P
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2.0 ANALYSIS

2.1 Transient Sequences with Loss of Containment Heat Removal
,

in the JAF IPE, in addition to containment venting, credit was taken for three recovery actions
to restore containment heat removal. These recovery actions are restoration of the power
conversion system, manually closing an RHR pump breaker (for loss of de power sequences),
and restoration of RHR or RHRSW systems should they be unavailable after tests or
maintenance.

MAP.CH computer code calculations for a transient with no containment heat removal show
that the current PCPL of 44 psig will be reached after 20 hours and a PCPL of 62 psig wiP be
reached after 23.6 hours (Figure 2.1). Considering the substantial time (20 hours) available at
the current PCPL of 44 psig to restore containment decay heat removal before coolant make-
up systems or the containment are threatened, and because the non-recovery probabilities
show no discernible change with increased recovery time, the benefits of delaying
containment venting and increasing the time for human recovery actions are minimal.

2.2 Station Blackout (SBO) Sequences

A SBO involves a plant transient in which all sources of ac electrical power are unavailable.
The reactor is shut down and only the steam-driven HPCI and RCIC systems are available for

,

reactor level control. As with TW sequences, containment pressurization occurs slowly..
Battery depletion leads to the failure of the HPCI and RCIC systems since they depend on de
control power. Without ac power recovery, core inventory boil-off and core damage ensue
before the PCPL (44 psig) is reached. If venting were to occur, it would not prevent the
dorainant containment failure mode of drywell liner melt-through. Furthennore, given no ac
power, venting must be accomplished manually in a harsh reactor building environment. For
these reasons, the additional time gained by raising the PCPL does not offer the opportunity
to mitigate the consequences of this accident sequence.

.

2.3 LOCA Sequences with Loss of Containment Heat Removal

Because a large LOCA will yield the highest initial peak containment pressure, intermediate
,

and small-break size LOCAs were not considered in this evaluation. Assuming a large LOCA,
MARCH computer code calculations show that a PCPL of 44 psig is reached in 9.4 hours and
a PCPL of 62 psig is reached in 14.5 hours (Figure 2.2). However, the probability of a large

4LOCA and subsequent loss of containment heat removal sequence is 1.8 x 10 / year. This is
4below the 10 / year sequence probability that tne NRC uses as a criterion for reporting

sequences in the IPE. In this scenario, core cooling is maintained until the containment is
vented. The vent effluent will initially contain very little radioactivity. An assumption of the
IPE is that low pressure ECCS is lost upon venting due to insufficient NPSH. The coolant
inventory in the reactor will subsequently boil off and core damage will ensue. Only then

.

would fission products be vented. Revising the PCPL will not change the sequence of
events, only the timing.
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2.4 Source Te m Release Categories

Containment venting was addressed in the JAF IPE as a means of preventing catastrophic
containment failure and mitigating the consequences resulting from a severe core melt
progression. However, the impact on source term release categories of raising the PCPL and
delaying containment venting are minimal. The core damage frequency profile and
subsequent plant damage states characterization are dominated by SBO sequences, and
since all SBO sequences proceed to core melt before the containment pressure reaches the
PCPL, venting would not prevent the dominant containment failure mode of drywell liner melt-
through and subsequent large fission product release. As stated previously, given no ac
power recovery, venting must be accomplished manually in a harsh reactor building
environment. Therefore, because containment venting is both precluded and inconsequential
for most dominant SBO accident progressions, raising the PCPL limit has no effect on fission
product release categories.

For the TW sequences, venting is assumed to cause failure of Low Pressure ECCS due to
suppression pool flashing. Changing the vent pressure would change the timing of loss of
NPSH for this phenomena, but not the consequences.

2.5 Other issues

The EOPs direct the operator to vent the containment to maintain the torus pressure below
the PCPL Therefore the PCPL represents the upper limit in guiding the venting operation.
Adverse plant conditions involving elevated containment pressures are a pre-requisite before
the operator is directed by the EOPs to vent containment. However, the EOPs do not define
a minimum pressure level for the venting operation. Therefore, raising the PCPL from 44 psig
to 62 psig, may not delay the initiat:on of venting.

3.0 CONCLUSIONS

From this evaluation of the effects on core damage frequency and source term release
categories of raising the PCPL, the Authority concludes that:

Raising the PCPL from 44 psig to 62 psig will have a negligible effect on the core -a

damage frequency and source term release categories.

There is a cost associated with procedure revisions, engineering evaluations andm

operator training. Therefore, the resulting benefit / cost ratio is negligible.

_ _ _ _ - -
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Figure 2.1 TRANSIENT PRESSURE PROFILE -
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Figure 2.2 LARGE LOCA PPESSURE PROFILE .
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