" CONTAINMENT SYSTEMS
BASES

DEPRESSURIZATION SYSTEMS (Continued)

The drywell-to-suppression chamber bypass test at a differential pressure of
at least 4.0 psi verifies the overall bypass leakage area for simulated LOCA
conditions is less than the specified limit. For those outages where the
drywell-to-suppression chamber bypass leakage test in not conducted, the VB leakage
test verifies that the VB leakage area is less than the bypass limit, with a
76% margin to the bypass limit to accommodate the remainin? potentiai leakage area
through the passive structural components. Previous drywell-to-suppression chamber
bypass test data indicates that the bypass leakage through the passive structural
components will be much less than the 76% margin. The VB leakage 1imit, combined
with the negligible passive structural leakage area, ensures that the drywell-io-
suppression chamber bypass leakage limit is met for those outages for which the
drywell-to-suppression chamber bypass test is not scheduled.

3/4.6.3 PRIMARY CONTAINMENT ISOLATION VALVES

The OPERABILITY of the primary containment isolation valves ensures that
the containment atmosplere will be isolated from the outside environment in
the event of a release radioactive material to the containment atmosphere
or pressurization of ti° containment and is consistent with the requirements
of GDC 54 through 57 of Appendix A of 10 CFR Part 50. Containment isolation
within the time 1imits specified “or those isolation valves designed to close
automatically ensures that the release of radicactive material to the environ-
ment will be consistent with the assumptions used in the analyses for a LOCA.

3/4.6.4 VACUUM RELIEF

Vacuum relief valves are provided to equalize the pressure between the
suppression chamber and drywell. This system will maintain the structural
integrity of the primary containment under conditions of large differentiai
pressures,

The vacuum breakers between the suppression chamber and the drywell must
not be inoperzale in the open position since this would allow bypassing of the
suppression pool in case of an accident. Two pairs of valves are required to
protect containment structural integrity. There are four pairs of valves
(three to provide minimum redundancy) so that operation may continue for up to
72 hours with no more than two pairs of vacuum breakers inoperable in the closed
position,

fach vacuum breaker valve's position indication system is of great encugh
sensitivity to ensure that the maximum steam bypass leakage coefficient of

A
vk = 0.05 ft?

for the vacuum relief system (assuming one valve fully open) will not be exceeded.
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, O C. 20656-0001

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR RFGULATION

RELATED TO _AMENDMEN[ NOS. 65 AND 31 TO FACILITY OPERATING
LICENSE NOS. NPF-39 AND NPF-85
PHILADELPHIA ELECTRIC COMPANY
LIMERICK GENERATING STATION, UNITS 1 AND 2
DOCKET NOS. 50-352 AND $0-353
1.0 INTRODUCTION

By letter dated November 30, 1993, the Philadelphia Electric Company (PECo or
the Ticensee) submitted a request for changes to the Limerick Generating

Station, Units 1 and 2, Technical Specifications (TS). The requested changes
would revise the TSs to:

1. Decrease the test frequency of the drywell-to-suppression chamber bypass
test to coincide with the test frequency for the 10 CFR Part 50, Appendix
J, Integrated Leakage Rate Test (ILRT). This test frequency would
require that three low pressure bypass tests be conducted at 40410-month
intervals during each 10-year service period, and

2. Require an additional surveillance test to measure the vacuum breaker
leakage area for those outages for which the above drywell-to-suppression
chamber bypass test is not scheduled.

The current Technical Specifications specify that a drywell-to-suppression
chamber bypass test be conducted at least once-per-18-months to verify an
acceptable containment bypass effective leakage area, A/vK. Substitution of
the suppression chamber bypass test with the individual vacuum breaker bypass
tests would result in a significant economic benefit to the licensee while
maintaining adequate safety as discussed below.

2.0 DISCUSSION AND EVALUATION
2.1 Proposed TS Change

The current Technical Specification, 4.6.2.1.d, states that:

"The suppression chamber shall be demonstrated OPERABLE:



d. At least once per 18 months by conducting a drywell-to-suppression
chamber bypass leak test at an initial differential pressure of
4.0 psi and verifying that the A/VYK calculated from the measured
leakage is within the specified limit. If any drywell-to-
suppression chamber bypass leak test fails to meet the specified
1imit, the test schedule for subsequent tests shall be reviewed
and approved by the Commission. If two consecutive tests fail to
meet the specified limit, a test shall be performed at least every
9 months until two consecutive tests meet the specified limit, at
which time the 18-month test schedule may be resumed."

The proposed TS, 4.6.2.1.d and e, wwuld state:
“The suppression chamber shall be demonstrated OPERABLE:

d. Drywell-to-suppression chamber bypass leak tests shall be conducted
at 46 +/- 10-month intervals to coincide with the ILRT at an initial
differential pressure of 4 psi and verifying that the A/Vk
calculated from the measured leakage is within the specified limit.
If any dryweil-to-suppression chamber bypass leak test fails to meet
the specified Timit, the test schedule for subsequent tests shall be
revies | and approved by the Commission. If two consecutive tests
fail 1 meet the specified limit, a test shall be performed at least
every 24 months until two consecutive tests meet the specified limit
at which time the test schedule may be resumed.

e@. By conducting a leakage test on the drywell-to-suppression chamber
vacuum breakers at a differential pressure of at least 4.0 psi and
verifying that the total leakage area A/vk contributed by all vacuum
breakers is less than or equal to 24% of the specified 1imit and the
leakage area for an individual set of vacuum breakers is less than
or equal to 12% of the specified 1imit. The vacuum breaker leakage
test shall be conducted during each refueling outage for which the
drywell-to-supression chamber bypass leak test in Specification
4.6.2.1.d is not conducted.

2.2 LGS Mark 1] Pressure Suppression Containment Design

LGS incorporates a Mark II containmen. with the drywell located over the
suppression chamber and separated by a diaphragm slab. The suppression
chamber contains a pool of water having a depth that varies between 22’ ar'
24’-3" during normal operation. Eighty-seven downcomers and 14 main steam
safety/relief valve (SRV) discharge lines penetrate the diaphragm slab and
terminate at a pre-designed submergence within the pool. During a less of
coolant accident (LOCA) inside containment, the containment design directs
steam from the drywell to the suppression pool via the downcomers through the
pool of water to limit the maximum containment pressure response to less than
the design pressure of 55 psig. The «ffectiveness of the LGS pressure
suppression containment design requires that the leak path from the drywell to



the suppression chamber airspace be minimized. Steam that enters the
suporession pcol airspace through leak paths will bypass the suppression pool
and can result in a rapid post-LOCA increase in containment pressure depending
on the size of the bypass flow area.

2.3 Basis for Current TS Requirements

The licensee's architect/engineer calculated the containment pressure response
based on_a conservative design bypass flow area of A/VK equal to 0.0500 ft
(7.20 inz). The analysis assumed a small break LOCA with a differential
pressure between the drywell and suppression chamber airspace equal to the
static pressure due to downcomer submergence. The analysis showed that it
takes over 30 minutes from the onset of the LOCA to reach the containment
design pressure of 55 psig. The steam bypass analysis results were evaluated
by the NRC and reported in the LGS Safety Evaluation Report (NUREG-0991). The
criteria for the staff review were the requirements stipulated in the Standard
Review Plan (SRP), Appendix I of Section 6.2.1.1.c, "Steam Bypass for Mark I,
IT, 111 Containments." The staff concluded that LGS's steam bypass capability
15 adequate, since the operator has sufficient time to actuate the suppression
chamber sprays prior to reaching the containment design pressure.

TS 3.6.2.1.b conservatively specgfies a maximum allowable bypass area of 10%
of the design value of 0.0500 ft°. The TS limit provides an additional factor
of 10 safety margin above the conservatisms taken in the steam bypass
analysis. The drywell-to-suppression chamber bypass test required by TS
4.6.2.1.d verifies that the actual bypass flow area is less than or equal to
the TS Timit. The bypass leakage test ensures that degradation in the
measured bypass area is identified and corrected to ensure containment
integrity during LOCA events.

The design value for leakage area is determined by analyzing a spectrum of
LOCA break sizes. For each break size there is a limiting leakage area. In
determining the 1imiting leakage area, credit is taken for the capability of
operators to initiate drywell and suppression pool sprays after a period of
time sufficient for them to realize that there is a significant bypass leakage
flow. The effect of suppression pool bypass on containment pressure response
is greatest with small breaks. The design value of 0.0500 ft° for LGS
represents the maximum leakage area that can be tolerated for that break size
that is rost limiting with respect to suppression pool bypass.

2.4 Potential for Bypass Leakage
Several potential bypass leakage pathways exist:

Leakage through the diaphragm floor penetrations (SRV discharge line
and downcomers),



Cracks in the diaphragm floor/liner plate,

Cracks in the downcomers that pass through the suppression pool
airspace,

Valve seat leakage in the four sets of drywell-to-suppression
chamber containment vacuum breakers, and

Seat leakage of isolation valves in piping connecting the drywell
and the suppression chamber air space.

tach potential flow pathway has been evaluated by the licensee with respect to
the potential for suppression pool bypass leakage.

Several plant design features and the bypass leak test data measured to date
confirm that the leakage from other than the vacuum breaker assemblies is
negligible and indicates that this leakage will continue to be negligible for
the proposed increased duration between tests. All pressure boundary
penetrations between *“e drywell and the suppression chamber are welded except
the vacuum breaker valves and the blind flanges closing 10 spare nozzles in
the downcomers. A1l pressure boundary penetrations between the drywell-to-
suppression chamber have been fabricated, erected, and inspected in accordance
with the American Society of Mechanical Engineers Code, Section I1I,
Subsection NC, 1971 Edition, with the exception of the tees supporting the
vacuum breakers.

The downcomer and SRV discharge lines penetrate through the diaphragm slab and
terminate in the suppression pool. A steei ring plate is welded to the
outside of the downcomers. The downcomer/ring plate assemblies are embedded
in the diaphragm slab with the top surface of the ring plate flush with the
drywell side of the diaphragm slab. A1l connections are welded to form a
continuous steel membrane between the liner plate and downcomer penetrations.
The SRV discharge 1ines are routed through welded flued heads at the diaphragm
fioor. The flued head design and construction are similar to the downcomer
penetrations and also provide a continuous steel barrier. The downcomer and
SRV discharge lines are designed and constructed to safety-related
requirements. In addition, they are designed for all postulated loading
conditions, including seismic, hydrodynamic pressure, and temperature loads.
The conservative design requirements ensure that the SRV discharge and the
downcomer 1ines will not contribute to bypass leakage.

The diaphragm floor is a reinforced concrete slab approximately 3.5 feet
thick. The drywell sice surface of the diaphragm slab is capped with a 1/4-
inch thick carbes steel liner plate. The liner plate and diaphragm slab
provide a barrier against the potential for bypass leakage through the
diaphragm floor. The structure integrity of the diaphragm floor and
penetrations was demonstrated during the pre-operational test program. The
drywell was pressurized to a drywell-to-suppression chamber differential
pressure of above 30 psid, which envelopes the maximum drywell-to-suppression
chamber differential pressure postulated to occur during LOCA conditions.
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The most 1ikely source of potential bypass leakage is the four sets of
dryweil-to-suppression chamber vacuum breakers. Fach set consists of two
vacuum breakers in series, flange mounted to a tee off the downcomers in the
suppression chamber airspace. The drywell-to-suppression chamber bypass leak
test is currently required by TS Surveillance Requirement 4.6.2.1.d to be
completed during each refueling outage and the results are used to verify that
the total bypass area, including that due to the vacuum breakers, meets the TS
Timit. If maintenance has been performed on the vacuum breakers, this test
also serves as a post-maintenance vacuum breaker leakage area test.

The proposed TS changes decrease the frequency of the drywell-to-suppression
chamber bypass leak test. The drywell-to-suppression chamber bypass leak test
data obtained foilowing vacuum breaker maintenance cannot be utilized to
determine vacuum breakers leakage reliability over the duration of the
proposed test interval extension. To address this concern and collect
additional vacuum breaker leakage data, the proposed TS changes include an
additional requirement to perform vacuum breaker leakage tests as described in
2.6 below.

There are several potential bypass flow paths between the drywell and
suppression chamber air spaces via piping systems external to the containment.
A1l flow paths have multiple in-series containment isolation valves. The
piping systems include:

1) Containment vent and purge lines (0" and 24" diameter lines with
two flow paths from the drywell to the suppression chamber),

2) Drywell and suppression chamber spray lines (18" and 6" diameter
Tines with two flow paths from the drywell to the suppression
chamber), %

3) Containment Integrated Leak Rate Test data acquisition system line
(3/4" diameter lines with one flow path from the drywell to the
suppression chamber),

4) Containment atmosphere sampling lines (1" and 2" diameter lines with
two flow paths from the drywell to the suppression chamber),

5) Containment instrument gas line (1" diameter lines with two flow
paths from the drywell to the suppression chamber).

The potential bypass leakage from the above cross-connected piping systems
flow paths is considered to be negligible compared to the TS ?1lowable
drywell-to-suppression chamber bypass leakage (i.e., 0.720 in“) based on the
following:

The cross-connected piping is isolated from containment by drywell and
suppression chamber containmetn isolation valves. A1l flow paths have
multiple, in-series containment isolation valves that are designed to
meet stringent leakage criteria as specified in 10 CFR Part 50,
Appendix J.



The TS require performance of a periodic Local Leak Rate Test (LLRT) to
ensure that the valves comply with the 10 CFR Part 50, Appendix J, Type
test criteria. Therefore, leakage from the drywell to the suppression
chamber airspace can only occur through multiple isolation valves.

The Ticensee has performed a bounding analysis to determine the maximum
potential bypass leakage area from the above sources. The leakage area
was derived from the TS allowable leakage for the containment isolation
valves located in the potential flow paths. The TS allowable leakage
from the 10 CFR Part 50, Appendix J, Type B and Type C (i.e., LLRT)
testing boundaries is 60% (0.6) of the allowed leakage, la (i.e., 94,6364
scc/min). A conservative estimate of the potential leakage was
determined by assuming that the total TS allowable leakage is bypassed to
the suppression chamber airspace. The 0.6 La is a bounding leakage rate
since it includes valves with the potential to bypass and includes all
other valves and penetrations subject to Type B and Type C testing. The
equivalent leakage area for a leakage rate of 94,964 scc/min at the
safety analysis peak accident primary containment pressure of 44 psig is
0.00845 in. which is 1.17% of the TS allowable bypass leakage area of
0.720 in. The average total LLRT results for the previous six LGS
refueling outages is 56,222 scc/min. The equivalent leakage area
corresponding to this average leakage is 0.0050 in. or 0.7% of the TS
allowable bypass leakage area of 0.720 in.

The LGS LLRT program is procedurally controlled and requires that program
goals be set to define a target LLRT leakage rate for each isolation
valve. The target leakage rates are based on the prior leakage history
for each valve, coupled with a LLRT program philosophy that emphasizes
the need to maintain LLRT leakage as low as practical. The program
requires leakages that exceed the target values be investigated to
determine if corrections must be made to LLRT totals.

2.5 Operational Experience

The Ticensee provided a discussion of past results of suppression pool bypass
testing at LGS. Past testing has been performed following vacuum breaker
maintenance and is therefore indicative of leakage of the non-vacuum breaker
(1.e., passive) leakage sources such as the floor and penetrations. Based on
the data from previous tests, bypass Teakage through the floor and floor
penetrations is consistently very low and it can be concluded that any
significant pool bypass leakage under LOCA conditions would likely be via
vacuum breaker disk leakage.

2.6 Substitution of Vacuum Breaker Leakage Tests for Suppr i $%
1 i n- r R T 1) 0

Analyses of the design and construction of potential leakage paths and of the
historical results of suppression pool bypass tests, as discussed in 2.4 and
2.5 above, indicate that the drywell-to-suppression pool vacuum breakers

constitute the only significant potential bypass leakage path. Based on this




finding, the staff finds that there is sufficient basis to allow individual
vacuum breaker leakage tests to substitute for the suppression pool bypass
test during non-ILRT outages. This conclusion reflects findings of use of
conservative margins with respect to vacuum breaker leakage test acceptance
criteria, and assurance that the passive containment structure, liner and
penetrations are not likely to deteriorate between normal suppression pool
bypass tests. The staff acknowledges that requiring the performance of a
complete normal suppression pool bypass test on a schedule consistent with the
ILRT assures that potential degradation due to corrosion of the drywell liner
or downcomer piping in the suppression pool airspace would be detected in a
timely manner. The staff also acknowledges that (a) limiting total vacuum
breaker leakage to 24% of the total leakage limit (which itself is 10% of the
design capability), and (b) 1imiting individual vacuum breaker set leakage to
12% (twice the assumed leakage from a single set) of the specified limit,
provide large, conservative margins.

2.7 Proposed Vacuum Breaker Leakage Test

The licensee intends to demonstrate compliance with the proposed 1S 4.6.2.1.e
by measuring and summing the A/VK for each of %he five vacuum breaker sets.
The combined A/YK would be 1imited to 0.173 in° [(24%)(10%)(0.0500 ft°)

(144 in /ftz) = 0.173 inz]. In addition, the individ%ﬁl A/Vk for each vacuum
breaker set would be limited to 0.0865 in° [(0.173 in® + 4 sets of vacuum
breakers)(a factor of 2 times the acceptable total) = 0.0865 in2] equivalent
to a leakage area twice the assumed Teakage from a single breaker set.

The leakage test will be conducted on each set of vacuum breakers (i.e., four
vacuum breaker sets per unit) during each refueling outage when the drywell-
to-suppression chamber bypass leak test would not be required to be performed.
If maintenance is performed on the vacuum breaker assemblies, this additional
test will be performed post-maintenance to verify that the leakage is
acceptable. This test will be conducted at a drywell-to-suppression chamber
differential pressure of 4.0 psi (i.e., the same as differential pressure
required for the drywell-to-suppression chamber bypass leak test) by either
pressurizing the drywell side of the vacuum breakers or inducing a vacuum on
the suppression chamber side of the vacuum breakers. The total vacuum breaker
le~kage areas for all four sets of vacuum bregkers will be less than or equal
to 24% of the TS 1imit (i.e., 0.24 x 0.720 in° = 0.173 in’). This proposed
acceptable vacuum breaker leakage area provides a 76% margin of the TS limit
to account for the leakage paths other than tne vacuum breakers. Previous
bypass leakage testing measured a maximum bypass leakage area of 5.56% of the
TS Timit. The 76% margin is sufficiently large to accomodate the other
expected leakage sources. In addition, each set of vacuum breakers will be
limited to a leakage area twice the assumed leakage from a single vacuum
breaker set, assuming the leakage area is evenly distributed among the four
sets of vacuum breakers {i.e., four sets equate to 24% of the 7S limit where
each set is 6% and twice this total is 12% of the TS 1imit). This allows a
leakage of less than or equal to 0.0865 in® for an individual set of vacuum
breakers. This criterion is stipulated to identify individual sets of vacuum
breakers with a higher leakage area.



2.8 Summary

The staff has reviewed the information provided by the licensee in support of
an application for amendment and has concluded that individual vacuum breaker
leakage tests are an acceptable alternative to an integrated suppression pool
bypass test during outages for which a Type A containment integrated leak rate
test is not conducted. This conclusion is based on the licensee analyses of
potential suppression pool bypass leakage paths. The analysis demonstrated
that vacuum breakers are the predominant potential source of leakage and that
the leakage for the other sources is conservatively accommodated by the
margins included in the proposed TS. The proposed TS changes are therefore
acceptable.

3.0 STATE CONSULTATION

In accordance with the Commission’s regulations, the Pennsylvania State
official was notified of the proposed issuance of the amendments. The State
official had no comments.

4.0 ENVIRONMENTAL CONSIDERATION

The amendments change a requirement with respect to installation or use of a
facility component located within the restricted area as defined in 10 CFR
Part 20. The NRC staff has determined that the amendments involve no
significant increase in the amounts, and no significant change in the types,
of any effluents that may be released offsite, and that there is no
significant increase in individual or cumulative occupational radiation
exposure. The Commission has previously issued a proposed finding that the
amendments involve no significant hazards consideration, and there has been no
public comment on such finding (59 FR 626). Accordingly, the amendments meet
the eligibility criteria for categorical exclusion set forth in 10 CFR
51.22(c)(9). Pursuant to 10 CFR 51.22(b) no environmental impact statement or
environmental assessment need be prepared in connection with the issuance of
the amendments.

5.0 CONCLUSION

The Commission has concluded, based on the considerations discussed above,
that: (1) there is reasonable assurance that the health and safety of the
public will not be endangered by operation in the proposed manner, (2) such
activities will be conducted in compliance with the Commission’s regulatinns,
and (3) the issuance of the amendments will not be inimical to the common
defense and security or to the health and safety of the public.
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