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UNITED STATES
NUCLEAR REGULATORY COMMISSION ~

WASHINGTON> D.C. 2055&0001

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

RELATED TO AMENDMENT NO. 7~ TO FACILITY OPERATING LICENSE NO. NPF-69

NIAGARA MOHAWK POWER CORPORATION

NINE MILE POINT NUCLEAR STATION UNIT 2

DOCKET NO. 50-410

1. 0 INTRODUCTION

By application dated March 15, 1996, as supplemented by letter dated July 18,
1996, Niagara Mohawk Power Corporation (the licensee) requested an amendment
to the operating license to change the Technical Specifications (TSs) for Nine
Mile Point Nuclear Station, Unit 2 (NHP2). The proposed amendment would
revise surveillance requirements of TS 4.6.2. 1, "Depressurization Systems-
Suppression Pool," to extend the time interval for performing the .containment
drywell-to-suppression chamber bypass leakage test from 18 months to an
interval corresponding to that required by 10 CFR Part 50, Appendix J, Option
B, "Performance-Based Requirements," for conducting the containment integrated
leak rate test. Option B of Appendix J requires 1 test every '10 years based
upon satisfactory performance of 2 previous tests. The provisions of TS
4.0.2, which would provide an extension of up to 25 percent of the specified
surveillance interval, will not apply. The licensee also proposed action in
the event a bypass leakage test should reveal conditions not within limits.
The proposed amendment would also add a new surveillance requirement for
testing the bypass leakage paths containing the drywell-to-suppression chamber
vacuum breakers. The test would be performed during refueling outages when
bypass testing is not conducted. The licensee indicates that these pathways
represent the greatest potential for drywell-to-suppression chamber bypass
leakage.

The licensee's supplemental submittal of July 18, 1996, provided additional
information in support of the initial application for amendment. It does not
affect the Commission's finding of no significant hazards consideration that
was published in the Federal Receister (61 FR 20861, Ray 8, 1996).

2.0 BACKGROUND

NMP2 is a General Electric BWR/5 plant with a Hark 2 containment. The NMP2
containment design includes a reinforced concrete drywell and suppression
chamber with a steel liner. Steam discharged within the drywell during a
design basis loss-of-coolant accident (LOCA) would be directed to the
suppression chamber through 121 vertical downcomers that pass through a
diaphragm slab separating the drywell and suppression chamber. Water in the
suppression chamber (i.e., the suppression pool or wetwell) absorbs the heat
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and condenses the steam to limit internal containment pressure to less than
the design value of 310.3 kPa (45 psig). The effectiveness of the pressure
suppression design would be reduced if an excessive amount of steam were to
bypass the downcomers via unintended drywell-to-suppression chamber leakage
pathways. Such leakage could bypass the suppression pool and increase the
pressure of the suppression chamber air space, effectively increasing the
backpressure against the drywell and thereby limiting or defeating the
pressure suppression function of the design.

To avoid operation with excessive bypass leakage, TS 4.6.2. I.d.2 presently
requires that:

The suppression pool shall be demonstrated operable...at least once per 18
months by...conducting a drywell-to-suppression chamber bypass leak test
at an initial differential pressure of 3 psi and verifying that the A/+
calculated from the measured leakage is within the specified limit of 10X
of 0.054 square feet. If any drywell-to-suppression chamber bypass leak
test fails to meet the specified limit, 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.

In lieu of the current requirements, the licensee has proposed the following:

4.6.2. l.e: The suppression pool shall be demonstrated operable...at least
every outage requiring the performance of a Containment Integrated Leak
Rate Test, as scheduled in conformance with the criteria specified in the
10 CFR 50 Appendix J Testing Program Plan described in Section 6.8.4.f, by
conducting a drywell-to-suppression chamber bypass leak test at an initial
differential pressure of 3 psi and verifying that'he A/+ calculated from
the measured leakage is within the specified limit of 0.0054 square feet.

l. If any drywell to suppression chamber bypass leak test fails to meet
the specified limit, the test schedule for subsequent tests shall be
reviewed and approved by the Commission.

2. If two consecutive tests fail to meet the specified limit, a test
shall be performed at least each refueling outage until two consecutive
tests meet the specified limit, at which time the original test schedule
may be resumed.

3. The provisions of Specification 4.0.2 do not apply.

The proposed changes would retain the existing requirement in TS 4.6.2. l.d
that the suppression pool shall be demonstrated operable at least once per 18
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months by conducting a visual inspection of the exposed accessible interior
and exterior surfaces of the suppression chamber, including each vacuum relief
valve and associated piping.

The licensee has also proposed the following new surveillance for the drywell-
to-suppression chamber vacuum breakers:

4.6.2. l.f: The suppression pool shall be demonstrated operable...during
each refueling outage for which the drywell-to-suppression chamber bypass
leak test in Specification 4.6.2. l.e is not conducted, by conducting a
test of the four drywell-to-suppression chamber bypass leak paths
containing the suppression chamber vacuum breakers at a differential
pressure of at least 3 psi and verifying that:

1. the total leakage area A/+ contributed by all four bypass leak paths
is less than or equal to 24X of the specified limit, and

2. the leakage area for any one of the four bypass leak paths is less
than or equal to 12X of the specified limit.

The licensee indicates in its submittal that drywell-to-suppression chamber
bypass leakage through penetrations other than through the drywell floor
penetr ations containing the drywell-to-suppression chamber vacuum breakers is
negligible.

As discussed above, drywell-to-suppression chamber bypass leak tests would be
conducted to a schedule consistent with containment integrated leak rate tests
performed in accordance with Option 8 to 10 CFR Part 50, Appendix J. On
August 13, 1996, the NRC issued Amendment 74 to the NMP2 operating license.
The amendment revised the operating license, TSs, and associated Bases, to
provide for implemention of Option B of Appendix J to 10 CFR Part 50 for Type
A, B, and C leakage rate testing.

3. 0 EVALUATION

The purpose of the current testing requirements is to ensure that bypass
leakage is maintained within the limits assumed in design basis analysis for
the most limiting steam bypass scenario such that containment design pressure
would not be exceeded during an accident. The current TS leakage limit (an
A/+ of 0.0005 square meter or 0.0054 square feet.) is 10X of the design value
(an A/+ of 0.005 square meter or 0.054 square feet).

To establish the design value, a spectrum of LOCA break sizes, ranging from
small to intermediate, were considered in the design basis analysis. Smaller
breaks, rather than large breaks, tend to be more limiting on bypass leakage.
Larger breaks result in rapid depressurization of the reactor coolant system,
allowing for a larger bypass leakage flow; whereas smaller breaks result in
slower depressurization, thus establishing the limiting value of leakage; As





presented in Section 6.2 of the NMP2 Updated Safety Analysis Report (USAR), a
small-break LOCA inside containment is the most limiting bypass event for
which NMP2 is designed to mitigate. The analysis assumes that containment
sprays (consisting of approximately 95K of the spray flow to the drywell and
the remaining 5X to the wetwell) are manually actuated 30 minutes after the
beginning of the accident and that the bypass leakage area is 0.054 square
feet (0.005 square meter). The results of the analysis indicate that the
containment design pressure would not be exceeded under these conditions.

The NRC staff's evaluation of the proposed changes primarily focused upon the
following items: (1) the completeness of the licensee's identification of
potential leakage pathways to the suppression chamber and the results of the
associated analyses; (2) historical bypass leakage test results; and (3) the
ability to mitigate excessive steam bypass to the suppression chamber.

3. 1 Identification and Analysis of Potential Leakage Pathways

The potential leakage paths between the drywell and the suppression chamber in
a Mark II containment are: 1) various system piping that passes through the
suppression chamber; 2) the diaphragm slab and the seal between it and the
suppression chamber; 3) downcomer penetrations; 4) Safety Relief Valve (SRV)
discharge line penetrations and cracks in the lines themselves and;
5) drywell-to-suppression chamber vacuum breakers [see Washington Public Power
Supply System Nuclear Project No. 2, Report No. WPPSS-74-2-R5, "Drywell to
Wetwell Leakage Study," July 1974 (Study conducted by Burns and Roe for the
WPPSS-2 Hark II containment)]. The NRC staff finds the licensee's submittals
to be complete with respect to the identification of these potential leakage
pathways and, as discussed hereafter, to provide acceptable analyses of these
potential pathways.

3. 1. 1 System Piping Passing Through the Suppression Chamber

For the various system pipes that pass through the suppression chamber, the
licensee identified the containment vent and purge lines, drywell and
suppression chamber spray lines, containment atmosphere sampling lines,
hydrogen recombiner lines, and reactor building floor and equipment drain
lines.

The licensee indicates that all such lines can be isolated from containment by
containment isolation valves that are subject to the Local Leak Rate Test
(LLRT or Type C test) criteria of 10 CFR Part 50, Appendix J. An analysis was
provided to address the significance of bypass leakage from these lines. The
leakage corresponding to the TS allowable leakage (60N of L, the maximum
allowable leakage) from Type B (containment penetration) and C tests
(isolation valve leakage) was calculated at the design pressure of 310.3 kPa
(45 psig) and was assumed to be completely bypassed to the suppression
chamber. This yielded a leakage area of 0.0000055 square meter (0.0000587
square feet.) This value is approximately IX of the TS allowable value for





bypass leakage of 0.0005 square meter (0.0054 square feet). For comparison
purposes, the average area corresponding to the leakage results of the first
four LLRTs is 0.00000046 square meter (0.0000166 square feet).

Much of the subject piping is constructed in accordance with the standards of
the American Society of Hechanical Engineers Boiler and Pressure Vessel Code
(ASME Code), Section III, Class 2 or 3. This provides reasonable assurance
that the structural integrity of the piping in these systems will remain
intact.

Accordingly,. from its review of the piping identified by the licensee as
passing through the suppression chamber, and based upon the results of the
licensee's evaluations, the NRC staff concludes that leakage through cross-
connected piping systems that penetrate the suppression chamber does not
constitute a significant source of potential bypass leakage for NHP2.

3. 1.2 .Leakage Through Diaphragm Slab Penetrations

All pressure boundary penetrations between the drywell and
suppression'hamber,including downcomer and SRV discharge lines, are welded and have been

fabricated, erected, and inspected in accordance with ASHE Code, Section III.
The drywell floor liner plate is similarly welded, fabricated, erected and
inspected. The liner is anchored to the pedestal wall and welded to all
penetrations. These fabrication and construction techniques provide
reasonable assurance of structural integrity and leak tightness.

The downcomer and SRV discharge line penetrations above the drywell floor are
fully visible for inspection. During its review of the application for
amendment, the NRC staff requested that the licensee identify any areas that
could affect drywell bypass leakage that are inaccessible and, therefore,
cannot be readily inspected by visual means, or cannot be inspected at all.
The licensee responded that, except for piping toward the center of the
suppression chamber, the downcomer and SRV discharge piping is visible for
inspection from the catwalk inside the suppression chamber. The NHP2 TSs
require that a visual inspection of the exposed accessible interior and
exterior surfaces of the suppression chamber be conducted at least once every
18 months.

Modifications to the drywell/suppression chamber interface are controlled by
administrative procedures which require a safety evaluation of the
modification by the appropriate engineering disciplines.

Accordingly, based upon the inspection requirements, component quality and
fabrication standards, and the administrative procedures in place, the NRC
staff finds reasonable assurance that significant leakage through the
diaphragm floor or its non-vacuum breaker penetrations will not occur.
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3. 1.3. Drywell-to-Suppression Chamber Vacuum Breakers

The licensee identified the four drywell-to-suppression chamber vacuum
breakers as the most likely source of potential bypass leakage. Because
vacuum breakers are active components, the possibility exists that a breaker
could inadvertently be in the open position or that excessive wear could occur
on the sealing surface of the valves. Either of these scenarios represent a
potential for excessive leakage. Therefore, the NRC staff finds it important
that there exist reliable means to (1) detect an open vacuum breaker, (2)
ensure that a breaker in the closed position remains closed unless called
upon, and (3) monitor, over time, leakage through the vacuum breakers.

The NRC staff finds that at NHP2, the concern for ensuring that the vacuum
breakers remain closed when necessary is adequately addressed by the following

'esign features: (1) elastomer seals and a magnetic latch on the seating
surface of the valves to assist in maintaining the valve disk-to-body seal,
(2) a valve disk that tends towards the closed position under LOCA generated
differential pressures, and (3) a disk position indication system, readable in
the control room, to indicate vacuum breaker position.

To monitor the leakage of the vacuum breakers in order to detect potential
excessive leakage, the licensee's proposed TS changes would add a leak test of
all four breakers. The test would be conducted at a drywell-to-.suppression
chamber differential pressure of 3.0 psid (the same as required for the bypass
leak test) and would be performed every refueling outage for which bypass
testing is not required. The differential pressure across the vacuum breakers
would be achieved by pressurizing the drywell side of the vacuum breaker or by
inducing a vacuum on the suppression chamber side. The total allowed leakage
for one breaker is 12X of the TS limit for the bypass leakage area and for all
four breakers is 24K of the TS bypass leakage limit.
Accordingly, the NRC staff finds the vacuum breaker design and proposed
surveillance adequate for detecting, in a timely manner, the potential for
excessive or actual leakage through the vacuum breakers.

3.2 Past Test Results

The licensee submitted results from past bypass leakage tests. The tests are
conducted by pressurizing the drywell approximately 3 psig above the
suppression chamber pressure and noting the pressure decay over a time period
of at least 30 minutes. This pressure decay curve is then compared to a curve
corresponding to a leakage area of 0.005 squar'e feet, and the corresponding
leakage area calculated. Leakage areas determined in this manner for five
previous tests ranged between 0.0 and 0.000024 square meter (0.00026 square
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feet). Past test results further indicate that the slope of the measured
pressure versus time (pressure decay) curve for a given test is consistently
close to zero.

Passive components and penetrations (downcomer penetrations, system piping,
etc.) represent a lower potential for bypass leakage compared to active design
features. High measured leakage would most likely occur through the drywell-
to-suppression chamber vacuum breakers. Therefore, the staff finds,
historically, that low bypass leakage test results and the required visual
examinations and design quality of .the passive leakage pathways provide a
reasonable basis to conclude that passive pathways are, and will continue to

'be, a minor source of bypass leakage. The past bypass leakage test results
for NHP2 provided by the licensee are consistent with these historical
findings.

3.3 Ability of Plant Systems to Mitigate Excessive Steam Bypass

The design basis analysis for the most limiting steam bypass scenario takes
credit for the drywell and wetwell sprays for mitigation. The sprays consist'f

two fully-redundant subsystems of the Residual Heat Removal (RHR) system
that are safety-related. The sprays are initiated 30 minutes after a small-
break LOCA, and an allowable leakage of 0.005 square meter (.054 square feet)
is assumed in the design basis calculation. For break sizes smaller than
those corresponding to a leakage area of 0.054 square feet, the allowable
bypass leakage actually increases slightly while still maintaining containment
pressure less'han design; however, 0.054 square feet is maintained as the
design value. 'herefore, there exists some margin in the bypass leakage that
the sprays can mitigate.

During its review, the NRC staff requested that the licensee identify any
backup to containment spray and procedures used for such backup. The licensee
responded that the only backup for containment spray is flooding the
containment via the fire water or service water system. Use of these systems
for such a purpose is not considered a design basis action, but rather is part
of the Emergency Operating Procedures. Use of the systems would not be
necessary for any design basis steam bypass leakage. However, the systems do
provide alternative methods of delivering water to the containment.

Accordingly, the NRC staff finds that the redundant, safety-related RHR
containment spray system provides a reliable means to mitigate credible
excessive bypass leakage.

In summary, the NRC staff has reviewed each of the proposed changes to
decrease the frequency for testing drywell-to-suppression chamber bypass
leakage from once every 18 months to a frequency in accordance with Option B

of 10 CFR Part 50, Appendix J. The NRC staff finds the changes acceptable on
the bases that bypass leakage through passive components has historically been
much lower than the TS limit, that such components/penetrations have a





relatively low potential for leakage, and that the most credible source of
potential bypass leakage, the drywell-to-suppression chamber vacuum breakers,
will be tested on a frequency sufficient to identify, in a timely manner,
excessive leakage through these components.

4.0 STATE CONSULTATION

In accordance with the Commission's regulations, the New York State official
was notified of the proposed issuance of the amendment. The State official
had no comments.

5. 0 ENVIRONMENTAL CONSIDERATION

The amendment changes surveillance requirements. The NRC staff has determined
that the amendment involves 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 amendment involves no significant hazards
consideration, and there has been no public comment on such finding.
(61 FR 20851) Accordingly, the amendment meets 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 amendment.

6.0 CONCLUSION

The Commission has concluded, based on the considerations discussed above,
that: (1) there is reasonable as'surance 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 regulations,
and (3) the issuance of the amendment will not be inimical to the common
defense and security or to the health and safety of the public.

Principle Contributors: Howard Dawson
Darl Hood

Date: Au~st 27, 1996
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