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August 13, 1993

U.S. Nuclear Regulatory Commission
Mail Station P1-37
Washington, D.C. 20555

Attention: Document Control Desk

Subject: Grand Gulf Nuclear Station
Docket No. 50-416
License No. NPF-29
Application for Exemption from 10CFR50 Appendix J and Proposed
Amendment to the Operating License (PCOL-93/010)

GNRO-93/00100

Gentlemen:

In accordance with 10CFR50.12 and 10CFR50.90, Entergy Operations Inc. (EO1)
hereby applies for an exemption from 10CFR50 Appendix J "Primary Reactor
Containment Leakage Testing For Water-Cooled Power Reactors" regarding local leak
rate and integrated leak rate testing intervals, and the Technical Specification changes
necessary to implement the exemption, for Grand Gulf Nuclear Station (GGNS).

Per Appendix J, three sets of Tvpe A tests are required to be performed at
approximately equal intervals during each 10-year service period. Type B and C tests
are required during shutdown for refueling with intervals not to exceed 2 years.
Additionally, Type B airiock seal tests are required every 3 days for frequently opened
containment airlocks. The proposed changes establish Type B and C testing intervals
based on component performance history and establish a 10 year interval for Type A
testing.

We recognize that both the NRC and the industry have been working on proposed
changes to Appendix J for a number of years. While we fully support these efforts, we
also recognize that rulemaking has a number of uncertainties associated with it
including difficulty in predicting the final scope of the rule changes and the potential for
extended delays. Based on our understanding of the NRC's present plans for Appendix
J rulemaking, we do not believe that the plant-specific needs of Grand Gulf will be met
in achieving a significant reduction in regulatory burden. Awaiting rulemaking is,
therefore, not a viable option and would likely result in the same request for plant-
specific exemption as we are submitting today.

N 7
308240056 930813 : :
PDR ADOCK 05000414
a3 FDR



August 13, 1993
GNRO-93/00100
Page 2 of 5

We understand the regulatory difficulties in preparing rulemaking which will preserve an
adequate level of safety yet not overburden licensees, particularly when most
rulemaking must take into account widely varying plant designs and levels of
performance. Inevitably, some plants in every rulemaking situation will find themselves
assuming a significant cost burden without a commensurate increase in safety. Such
is the case for Grand Guif with respect to the present (and, apparently, the future)
formulation of Appendix J.

We are fortunate that NRC management has recognized the predicament that licensees
tace when confronted with required compliance at a cost out of proportion to the
safety benefit. On May 4, at the annual Regulatory Information Conference, Dr. Murley
announced a pilot program to give special consideration to licensee requests for
changes requiring staff review that involve high cost and relatively low safety benefit.
In response to Dr. Murley's initiative, Entergy Operations met with NRR staff on June
8, 1993 to present an initial list of cost beneficial hicensing actions {CBLAs) and to
resolve process guestions associated with the CBLA pilot program.

As we discussed on June 8, this proposed exemption to Appendix J is being submitted
under the CBLA program. Aithough the change does have safety benefit (e.g.,

occuy ational dose reduction on the order of 140 rem), its major benefit is economic.
Grand Gulf expects cost reductions of at least $20 million over the remaining plant life
with the potential for significantly more. This level of burden reduction is unique to
Grand Gulf and cannot be achieved under the rulemaking approach which we believe
the staff is presently considering.

As you know, Grand Gult has made, and intends to make, further submittals under the
CBLA program. Because of this, the staff requested in our June 8 meeting that CBLA
submittals be clearly prioritized. Accordingly, in cases where the Appendix J request is
competing with another of our submittals for the same staff review resources, the
Appendix J exemption request should receive priority treatment.

The details of the proposed containment leakage testing program as well as supporting
justification are provided in Attachment 2. Attachment 3 provides a copy of the
marked-up pages from the GGNS Technical Specifications. Attachment 4 is an
information copy of the proposed Technical Specifications.

in accordance with the provisions of 10CFR50.4, the signed orniginal of the requested
exemption and amendment is enclosed. This exemption and amendment has been
reviewed and accepted by the Plant Safety Review Committee and the Safety Review
Committee.

This request has been reviewed against the criteria of 10CFR51.22 for categorical
exclusion from environmental impact considerations. This request does not involve a
significant hazards consideration, does not significantly increase the amounts or change
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the types of effluent that may be released offsite, nor would 1t significantly increase
individual or cumulative occupational radiation exposures. Therefore, this

request meets the critenia given in 10CFR51.22(c)(9) for a categorical exciusion from
the requirement for an Environme;:.al impact Statement.

Yours truly,
» .
MIM/WBB/ams
ttachments: 1. Affirmation per 10CFR50.30
2. GGNS PCOL-93/010
3. Mark-up of Affected Technical Specification Pages
4. Proposed Technical Specification Pages - Information Only
ce: Mr. R. H. Bernhard (w/a)

Mr. H. W, Keiser (w/a)
Mr. R. B. McGehee (w/a)
Mr. N. S. Reynolds (w/a)
Mr. H. L. Thomas (w/0)

Mr. Stewart D. Ebneter (w/a)
Regional Administrator

U.S. Nuclear Regulatory Commission
Region Il

101 Marietta St., N.W., Suite 2900
Atlanta, Georgia 30323

Mr. P. W. O'Connor, Project Manager (w/2)
Office of Nuclear Reactor Regulation

U.S. Nuclear Regulatory Commission

Mail Stop 13H3

Washington, D.C. 20555

Mr. L. T.Marsh (w/a)

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Mail Stop 13H3

Washington, D.C. 20555

Dr. Eddie F. Thompson (w/a)
State Health Officer

State Board of Health

P.0. Box 1700

Jackson, Mississippi 39205



BEFORE THE

UNITED STATES NUCLEAR REGULATORY COMMISSION

LICENSE NO. NPF-29

DOCKET NO. 50-416

IN THE MATTER OF

MISSISSIPPI POWER & LIGHT COMPANY
SYSTEM ENERG:nIgESOURCES. INC.
SOUTH MISSISSIPPI ELEC?{":IC POWER ASSOCIATION
ENTERGY OPaggATlONS, INC.

AFFIRMATION

I. M J Meisner, being duly sworn, state that | am Director, Nuclear Safety & Regulatory
Affairs of Entergy Operations, inc.; that on behalf of Entergy Operations, inc., System
Energy Resources, Inc., and South Mississippi Electric Power Association | am
authorized by Entergy Operations, Inc. to sign and file with the Nuclear Regulatory
Commission, this application for amendment of the Operating License of the Grand Gulf
Nuclear Station. that | signed this application as Director, Nuclear Safety & Nuclear
Affairs of Entergy Operations, Inc; and that the statements made and the matters set
forth therein are true and correct to the best of my knowledgg, | rmatio? and belief,

/ynsner
STATE OF MISSISSIPPI

COUNTY OF CLAIBORNE

SUBSCRIBED AND SWORN TO before me, a Notary Public, in and for the County and
State above named, this /3 ¢4 day of . 1983

(SEAL)
5 Notary Public é

My commission expires.

My Commission Expires November 11, 1896
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1.2 P if Leakage Testin r.

Grand Gulf i1s requesting NRC approval of the necessary Technical Specification changes and
Appendix J exemptions to implement a performance-based containment leakage testing
program As suggested by the staff the essential elements of the program consist of:

e Type A testing on a frequency not to exceed 10 years

e Type B and C testing on a pre-determined frequency based on component performance
history, and

e Containment airlock testing based on performance history.

The proposed changes affect only testing frequencies. Current test methods, acceptance and
failure criteria, allowable leakage limits and the like remain unchanged.

The remainder of this document presents the details of the proposed changes and their
technical basis In particular

¢  Section 2 provides a discussion of performance-based testing - its basis and appiicability
to the proposed changes

. Section 2 reviews the proposed Type B and C testing program, the testing history at
Grand Guilf, our basis for the program (including an assessment of its risk impact) and a
discussion of the cost reduction achievable by the change

e  Sectioi 4 provides similar information for the proposed Type A testing program

. Section 5 discusses proposed changes to the containment airlock testing presently
contained in the Technical Specifications

e  Section 6 summarizes our basis for exemption to the applicable sections of 10CFRS50
Appendix J, and

e  Section 7 provides our basis for concluding that no significant hazards considerations
exist for the proposed Technical Specification changes.



2.0 Performance-Based Testing

2.1

Background

To further enhance safety, reliability and overall performance. the nuclear industry is frequently
adopting more of a performance-based approach in planning and controlling plant operations.

The advantages of using performance as a determining factor, as opposed to more rigid
prescrniptive approaches, include the following.

Problem identification - inherent with a performance-based program are quantifiable
criteria which provide a direct indication of performance problems. All personnel have a
visible and measurable means to assess performance.

Integration - Performance-based programs allow explicit consideration of multipie factors
affecting overall plant performance. Whereas prescriptive criteria tend to focus on a
single aspect of performance, e g the safety function of a single component or system,
performance-based programs may consider other equally important factors, such as
overall plant safety, personnel exposure, etc.

Optimization - Often, there are tradeoffs to be considered in establishing requirements for
systems and equipment. For example, testing is necessary to ensure operability of
equipment, but may also contribute to the unavailability of that equipment. Since there
are many factors which contribute to variability among plants, it is difficult for prescriptive
criteria to achieve an optimum level of performance across all plants  Performance-
based criteria aliow suci) optimization to occur

Resource Allocation - Use of performance-based criteria encourages the application of
limitec resources to real performance problem areas. Since such problem areas cannot
necessarily be identified a pnon. nor are such problem areas necessarily "generic” {i e
applicable to all plants), prescriptive criteria may not adequately address real problems
Conversely, prescriptive criteria may place undue emphasis on areas where problems are
not occurring, and thus drain limited resources away from true problems

Flexibility - A performance-based testing program provides the fiexibility to achieve the
desired goal via alternative means For example, system or component operability may
be demonstrable through a number of tests. Rather than performing muiltiple tests on the
same component 1o demonstrate compliance with muitiple regulations, compliance may
be demonstrated through alternative tests or programs performed for other reasons. A
performance-based testing program inherently has the flexibility to take advantage of
such situations

Performance-based testing programs have four elements

Performance goals
Performance factors
Performance critena
Performance evaluation



Performance goals establish the bases for a performance-based testing program
Performance goals determine the level of functionality required of systems and eguipment
The means to achieve this level of functionality can then be defined, and the actual
achievement measured and monitored

Performance factors are those factors which affect either the achievement of the goal or
perhaps the definition of the goal itself. They may include competing elements such that an
optimized level of perfformance may be derived.

The performance criteria provide quantitative bases for the testing program. They include
acceptance criteria for the tests as well as quantitative aspects of the testing program.

Finally, the performance evaluation phase involves pernodic feedback on performance to make
sure that performance goais are being met.

The performance elements for the proposed GGNS Appendix J testing program are discussed
in the following sections.

2.2 Performance Goais

The principal objective of the Appendix J testing program is to ensure that the reactor
containment integrity can be maintained 1solated with high reliability following accidents. in
order to achieve this, the containment penetrations must limit leakage from containment, under
pressure. to within specified limits

The GGNS Individual Plant Examination (IPE) examined the containment isolation function for
severe accident scenarios. The study conzluded that containment isolation failure sequences
were negligible contributors to overall plant nisk, with a frequency of occurrence of less than
1E-7 per year. This is due to the overall low frequency of severe accident challenges to
containment (less than 1E-4 per year) and the iow probability for failure of containment
isolation (less than 1E-3). Other potential containment failure modes were found to be more
significant than containment isolation failure

Based on the IPE results, it 1s reasonable to set a general level of performance for the
containment isolation function, such that the IPE results remain valid, i e. that severe accident
seguences involving containment isolation failure remain below 1E-7 per year This implies
that an acceptable ievel of performance for containment isolation is that leakage from the
containment be less than specified limits with high reliability (1.e. the probability of failure to
achieve this function is less than 1E-3). This goal can be further defined by specifying the
acceptable level of leakage from containment At present, this is specified in the GGNS
Technical Specifications as 0437 wt % of the containment air per day at a pressure of 11.5
psig. Although this degree of leakage is very low, no change to this allowable leakage rate is
being proposed
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Performance Factors

A detailed engineering assessment of the GGNS containment penetrations has been
performed to determine past performance factors affecting performance (see Section 3), and
implications of component failure on a penetration-by-penetration basis. The foliowing
summarizes the factors that have been identified as important in establishing an alternative
testing progiam

Past Compenent Performance - Approximately 85% of the GGNS containment
penetrations and isolation valves have never failed a Type B or Type C Test in over
seven years of commercial operation. Of those components which have failed tests in
the past, 40% of them have failed more than once. The conclusion from this
investigation of past performance is that some components/penetrations are more
susceptible to leakage than others, due to design and/or service. The likelihood of failure
is very component-specific.

Service - The operating environment of a component is important in determining its
likelihood of failure. For instance, components in a flowing steam environment have been
found to leak with a higher probability, due to the effects of valve seat erosion. Valves
which open and close frequently during normal operations are more likely to experience
leakage

Design - Component type and penetration design are found to be significant in predicting
the likelihood of a component leaking. For example, one type of penetration is
responsible for aimost every observed failure of a Type B test at GGNS. Similarly, motor-
operated valves are found to leak less frequently than check valves

Safety Impact - Some components/penetrations are more significant than others, in terms
of the potential impact of their failure in limiting releases from containment under accident
conditions. One exampie is penetration size. The penetration size determines its
potential leakage rate. At GGNS, LLRT acceptance criteria are generally iower for
smaller penetrations  This means that a "failure” of a small penetration may result in a
negligible overall containment leakage rate. Another example would be the
"downstream"” system design/service |Leakage into a system containing water which is
designed for high pressure. for example. would limit the subsequent transport of
radionuclides into the environment. The overall "decontamination factor” for the release
pathway would be very high As a result, some penetrations are more important than
others in ensuring that the safety function of containment isolation is achieved

Alternative Tests - Muitiple tests may be performed on specific containment isolation
components. In some cases, the isolation function of the component may be verified
through test/maintenance programs other than the Appendix J LLRTs. The proposed
GGNS program recognizes these situations and utilizes the results of other programs to
ensure that the essential containment isolation function is achieved with the required
level of confidence




2.4 Performance Criteria

Specific critenia for the proposed GGNS performance-based Appendix J testing program
include acceptance critenia for the tests and the establishment of alternative test intervals.

At present, no changes to the owner's allowable leakage rates are being proposed. These
LLRT acceptance criteria are established in a conservative manner In setting these limits,
credit is not taken for the effects of multiple penetration barriers in further reducing overall
leakage through the penetration. Therefore, the acceptance critena for the LLRTs remain at
very low values

The proposed program does, however, include alternative testing intervals for specific
compeonents. The alternative testing intervals consider each of the factors identified in Section
2.3 Forinstance. all containment penetrations have not demonstrated the same degree of
reliability. In fact, there is vanability in performance on a component-by-component basis. This
behavior 1s not unexpected, and in fact is the basis for the broad spread generally observed in
"genenc” industry data analyses.

in order to estimate the likelihood that a specific component, or small group of components, is
better or worse than average, a statistical analysis of the component/group performance may
be conducted With no prior information conceming component performance one would have
to assume that the component behaves as indicated by generic data. As more component-
specific (or group-specific) performance history is accumulated, one begins to see patterns
differentiating component-specific performance from the broader generic data. Quantitatively,
this 1s commonly performed in probabilistic safety assessments by means of a procedure
known as Bayesian analysis. The failure characteristics of the component or group become
more and more specific as more performance history accu nuiates. in the limit of a large body
of component-specific data, the faillure characteristics for the component approach those which
would be derived via rlassical statistics. In the opposite iimit of very little daia. the failure
charactenstics of the component are given by the generic data.

Mathematically, the failure rate for a component as a function of its performance history is
given by
P(AX) = Pyordd) * POXIR)

where P(i|X) 1s the probability that the component failure rate 1s i, given operating history
X, Pprior(#) is the probability that the component failure rate is . based on generic data, and

P'(X|%) is the probability that operating history X would be observed if the failure rate were
indeed A

Using generic failure rate data for leakage for motor-operated valves, pneumatic valves and
check valves a Bayesian analysis was performed to determine the expected component
failure rate as a function of demonstrated time without failures. The results are shown in
Figure 2-1. This figure shows the mean failure rate from the probability distribution function
derived on the basis of zero observed failures in t component-years of service. For motor-
operated valves, for instance, the mean failure rate decreases from the generic value of
1E-7/hr initially to less than SE-8/hr after fourteen component-years of service with no leakage



These failure probabilities can be used to estimate the likelihood of penetration leakage under
2 ~erformance-based Appendix J program

The probability for penetration leakage is estimated by

_(AT) (AT)

R R
where the subscripts designate each of the assumed two components forming the penetration
barrier. and T is the mean time between tests. The proposed test program includes extending
the test interval to every five years after a component successfully passes two consecutive
Type B or C tests, and then to ten years after three successive successful Type B or C tests
Assuming the maximum test intervals, the failure probabilities for different types of
penetrations are calculated versus time. Results for typical penetrations are shown in Figure
2-2. The calculated probabilities represent projections of the penetration leakage probability,
given the known performance up to the current time. For example, the probability between O
and 2 years represents the mean probability of penetration failure during that interval, given
that no failures have occurred at O years. The probability between 2 and 5 years is based on
the fact that no failures occurred within the first two years. The probability values initially
Jdecrease due to the decreasing failure rate estimates for components that have experienced
no failures in time t (as shown in Figure 2-1) After five years, the penetration leakage
probability increases. This is due to the increase in the next test interval from every two years
to every five years. Another increase occurs at eight years, when the component goes from a
five-year interval to a ten-year interval. Thereafter, the probabilities decrease, since the test
interval remains constant while the failure rate estimate continues to decrease.

Even with the extended test interval, penetration leakage probabilities remain near or below
their onginal values (1. e. the values calculated prior to having any performance history) when
the test interval is extended to five years With the subsequent increase to a ten-year interval
the failure probability for a penetration containing ACVs increases only slightly above its
onginal value for the first such test interval. The probability decreases thereafter. At ail times,
the probability remains below 1 OE-4. Penetrations containing motor-operated valves and
check valves exhibit the same general behavior. The increase in probability when the test
interval is first extended to ten years is somewhat greater, but the overall penetration leakage
probability remains well below the leakage probability for a penetration containing AOVs. The
temporary increase when the test interval is first extended to ten years is still well within the
overall uncertainty bands for penetration leakage probability As demonstrated in Figure 2-2,
the overall probability for containment isolation failure is not likely to be negatively impacted by
the proposed testing program. The overall performance goal for the testing program, i e
assurance that containment isolation failure sequences remain negligible and bounded by the
IPE assumptions, is achieved by the proposed program.
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2.5 Conclusions

The proposed program changes hased on performance criteria are justifiable.

The overall performance goal of ensuring containment isolation with a high degree of
reliability can be demonstrated based on the continued good performance of most
containment penetrations

Qualitative performance factors are considered in establishing performance criteria.
These factors consider. past performance, component design, component service, safety
impact and aiternative testing programs.

Quantitative acceptance criteria for testing continue to be set in a conservative manner.

Quantitative criteria for testing intervals are based on demonstrated component
performance and the achievement of the overall performance goal.

The program establishes & rational basis for containment isolation testing, consistent with
preserving an adequate level of safety and the evolving practice of performance-based facility
management in the nuclear industry.




3.0 Type B and C Testing - Proposed Changes and Basis
3.1 Proposed Changes

“Type B Tests" are defined in Appendix J Section || G as "tests intended to detect local leaks
and to measure leakage across each pressure-containing or leakage imiting boundary for the
following primary reactor containment penetrations:

1 Containment penetrations whose design incorporates resilient seals, gaskets, or sealant
compounds, piping penetrations fitted with expansion bellows, and electnical penetrations
fitted with flexible metal seal assemblies.

2 Arr lock door seals, including door operating mechanism penetrations which are part of
the containment pressure boundary

3 Doors with resilient seals or gaskets except for seal welded doors.

4 Components other then those listed in 11 G 1, I1.G 2, or 1| G.3 which must meet the
acceptance criteria in 11 B.3."

"“Type C Test" is defined in Section Il H as a "test intended to measure containment isolation
valve leakage rates The containment isolation valves are those that

1 Provide a direct connection between the inside and outside atmospheres of the primary
reactor containment under normal operation, such as purge and ventilation, vacuum
relief, and instrumentation valves,

2 Are required to close automatically upon receipt of a containment isolation signal in
response 1o controls intended to effect containment isolation;

3 Are required to operate intermittently under post accident conditions; and

4 Are in main steam and feedwater piping and other systems which penetrate containment
of direct-cycle boiling water power reactors "

Exemption is requested from the following paragraph in Section 11l D 2 for Type B tests
intervals:

“(a) Type B tests, except tests for air locks, shail be performed during reactor shutdown
for refueling, or other convenient intervals, but in no case at intervals greater than 2
years '

Exemption is requested from the following paragraph in Section 1il D.3 for Type C tests
intervals:

“Type C tests. Type C tests shall be performed during each reactor shutdown for
refueling but in no case at intervals greater than 2 years "

10



GGNS intends to commit to a performance-based testing program (described in Section 3 2
below) for the exempted requirements

In accordance with 10CFRS50 90, Surveillance Requirement 4 6 1.2 d associated with
Technical Specification 3/4 6 1.2 "Containment Leakage" is being revised to establish a
maximum test interval based on performance. Specifically, the maximum test interval will be 2
years for components that pass 1 test or that have failed the previous test, 5 years for
components that pass 2 consecutive tests, and 10 years for components that pass 3
consecutive tests.  In addition, the revision will add a footnote that states that a failure for an
LLRT is one that exceeds the owner's allowable leakage rate and a footnote that states this is
an exemption to 10CFR50, Appendix J requirements.

3.2 Pro d T and C Testing Program

In lieu of 10CFR50 Appendix J Sections lil.D 2(a) and 11l D.3, GGNS proposes to perform Type
B & C tests at intervals based on the performance of each component. The test intervals will
be established for each component by evaluating testing history and adjusting the testing
intervals based on certain defined cnteria, including engineering judgment.

Test intervals w'l be established by reviewing the last 3 consecutive Type B/C tests performed
and determining if the Type B/C tests for each component had passed or failed. A failure is a
Type B/C test that exceeded the owner's allowable leakage rate. To be considered
consecutive, tests must be performed in sequence at least 12 months apart with a minimum of
12 months inservice time prior to the test. The test interval assignments and all supporting
evaluations will be documented in plant records. If it is determined that a component will be
placed on a 2 year interval regardiess of its historical performance, interval establishment will
not be required.

The owner's allowable leakage rate will be assigned for each Type B and Type C component.
The owner's allowable leakage rate assigned to each component is the administrative ieakage
rate imit and will be specified to be indicative of the potential onset of valve degradation. All
owner's allowable leakage rate assignments will be documented.

Specifically. the maximum test interval between Type B and C tests will be as follows:

" Every 2 years for components that pass 1 test or that have failed the previous test |
. Every 5 years for components that pass 2 consecutive tests

. Every 10 years for components that pass 3 consecutive tests

Under this approach, penetrations and containment isolation valves that do not demonstrate

excessive leakage will have surveillance intervals that reflect their reliable performance. Any

valves or penetrations that demonstrate excessive leakage and require repair or replacement

will be tested during the next scheduled refueling outage to monitor the effectiveness of the
corrective action

11



A review of all consecutively passed tests will be performed to determine if the leakage was
high, erratic or indicative of a degrading trend. High or erratic leakage could indicate a
potential failure prior to the next scheduled Type B/C test In order to evaluate the probability
for failure the responsible engineer will consider the following information

. Past failures - To determine if the component had failed a previous Type B/C test if the
failure was catastrophic (greater than 60L3) and if the appropriate corrective action was
taken to avoid recurrence

. Component application\Usage factor - To determine if the component is normally open,
normally closed. used for system isolation, used for flow control, or used in any way that
could induce a highe, wear rate.

. System function - To determine if the component is in a system that is used for normal
plant operation, such as main steam. feedwater, etc. and could induce a higher wear
rate.

. Component size - To determine if the size of the component has any effect on probability
of failure or increases the consequences of failure.

. Operation medium - To determine if the component s in an operating medium that could
induce a higher wear rate.

industry operating experience is reviewed to identify any generic probiems including those
associated with containment isolation valves and other components subject to Appendix J
testing Any generic problems identified will prompt a review to determine if the probiem could
affect the Type B/C test performance of any component(s). If the problem could affect test
performance, an evaluation will be done and the test interval will be adjusted to an appropnate
interval. The problem will be monitored until it is resolved or until the problem is corrected.

A review will be performed on each failure to determine if the failure was generic or isolated. If
it is determined that the failure was generic, all other components that are subject to the same
faillure mechanism will be adjusted to an appropriate interval. All components located in a
penetration of a failed component will be evaluated for placement in the same interval as the
failed component.

A portion of the components that are on 5 or 10 year intervals will be scheduled for testing
each outage to assist in identifying common mode failures. This establishes what amounts to
a sampling program for these valves This staggered testing will help ensure that problems
associated with valves of similar design, age or usage are identified on a reasonable
frequency Failure of a valve will prompt a review for generic implications.

An as-found Type B/C test, as appropriate wili be performed prior to any maintenance or
modification activity performed on a component if the activity could affect the component's leak
tightness Components remaining on 2 year intervals will not require as-found testing during
outages during which a Type A test is not performed.

12



Each maintenance or modification activity tt at could affect the component's leak tightness is
followed by a Type B/C test after the compie tion of the activity If the post-work Type B/C test
leakage rate for extended interval componen's was not > +5% of the Type B/C test leakage
rate performed prior to the maintenance or mudification, and other applicable retests (such as
tests required for the Motor Operated Valve Testing Program) are acceptable, re-establishment
of component performance wili not be required and the component wili remain on its current
test interval. If the post-work Type B/C test leakage rate for extended interval components
was > +5% of the Type B/C test leakage rate performed prior \2 the maintenance or
modification. or other applicable retesis “vere unacceptable, re-¢'stablishment of component
performance is required and the test interval ‘or the component will be adjusted to a 2 year
interval.  The test interval may be extended once satisfactory performarice is re-established in
accordance with the requirements of this program

337 and C Testing Hist nd Pielimina | i

The following provides the testing history for Type B & C tests from Refueling Outage 1
(RFO1) through RFO5. The Type B/C test failures referred to in this Section were Type B/C
tests that exceeded the owner's allowable leakage rates. The total number of components
tested from RFO1 to RF0O5 has varied This variance was due to evaluations performed to
determine which components are required to be Type B/C tested.

1 The Type B testing success rate from RFO1 through RFOS5 is 95%. Of the 92 Type B
tested components, 74 (80%) have never failed a Type B test. Of the 18 Type B tested
components that have failed at least once, 16 were guard pipe inspection ports

The following provides a list by outage of the total Type B tests, failures and percentage

passes
TOTAL TYPE B TEST
REFUELING TOTAL TOTAL FAILURES PERCENT PASSES
OUTAGE# COMPONENTS
TESTED
RFO1 96 17 82%
RFO2 96 0 100%
RFO3 100 2 98%
RFO4 98 6 94%
RFOS 92 0 100%
TOTAL 482 25 95%

13



2. The Type C testing success rate from RFO1 through RFO5 is 97%. Of the 297 Type C
tested components, 255 (86%) have never failed a Type C test. The following provides a
list by outage of the total Type C tests, failures and percentage passes.

TOTAL TYPE C TEST
REFUELING TOTAL TOTAL FAILURES PERCENT PASSES
OUTAGE # COMPONENTS
TESTED
RFO1 301 13 96%
RFO2 326 8 98%
RFO3 316 16 95%
RFO4 326 97%
RFOS 297 6 98%
TOTAL 1,566 52 97%

The Type B & C tested components have been reviewed for preliminary interva! assignments
based on the program described in Section 3.2 The tota! number of components assigned to
each interval are listed below.

Interval Years
Fixed 2 2 5 10 Total
Number of
Component 12 70 25 276 383

14



Some components have been selected to remain on fixed 2 year intervals because they are
relatively poor performers and are the major contributors to current containment leakage
These are the main steam isoletion valves and feedwater valves listed below These valves
currently contribute to 73% of the containment minimum pathway leakage and 48% of
maximum pathway leakage. These 12 components are assigned 48% of the total owner's
allowable leakage rate. A change to the fixed 2 year interval will only be done if evaluation
under of 10CFR50 59 determines the change to be acceptable from a risk perspective, which
includes both leakage probability and consequences considerations discussed later in this
submittal

FIXED INTERVAL COMPONENTS
COMPONENT NO. PENETRATION SYSTEM SIZE
B21F022A o 005 Main Steam 28"
B21F028A 005 Main Steam 28"
B21F022B 006 Main Steam 28"
B21F028B 006 Main Steam 28"
B21F022C 007 Main Steam 28"
B21F028C 007 Main Steam 28"
B21F022D 008 Main Steam 28"
B21F028D 008 Main Steam 28"
B21F010A 009 Feedwater 24"
B21F032A 009 Feedwater 4"
B21F065A 009 Feedwater 24"
B21F010B 010 Feedwater 24"
B21F032B C10 Feedwater 24"
B21F065B 010 Feedwater 24"
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The foliowing provides examples of components that passed 3 consecutive tests which placed
them in a 10 year interval but were adjusted t0 a 2 or 5-year terval after the component was
evaluated to the requirements of Section 3.2.

1 Components with test results which were erratic.

COMPONENT | PENETRATION SYSTEM VALVE | VALVE
NUMBER NUMBER TYPE SIZE
1E12F044A 020 RHR A GATE 4"
1P41F168A 089 SSW A CHECK 2"
1P41F 1698 092 SSW B CHECK 2"

2. Components with test resuits which were indicative of a degrading trend.

COMPONENT | PENETRATION SYSTEM VALVE VALVE
NUMBER NUMBER TYPE SIZE
1D23F593 108B DRYWELL GLCBE 3/4"
MONITORING
1E12F028A 020 RHR A GATE 18"
1E12F028B 021 RHR B GATE 18"
1E22F004 026 HPCS GATE 12"
1G33F028 043 RWCU GATE a0
1G33F034 042 RWCU GATE 4"
1G41F053 054 FPC&CU GATE 12"
3. Components associated with a generic type failure.
COMPONENT | PENETRATION VALVE/ VALVE
NUMBER NUMBER SYSTEM COMPONENT SIZE
TYPE
1B21F022B 006 MAIN STEAM GLOBE 28"
1B21F028A 005 MAIN STEAM GLOBE 28"
1B21F028B 006 MAIN STEAM GLOBE 28"
1B21F028C 007 MAIN STEAM GLOBE 28"
1B21F032A 009 FEEDWATER CHECK 24"
1B21F032B 010 FEEDWATER CHECK 24"
1E21F006 031 LPCS CHECK 14"
1E22F005 026 HPCS CHECK 14"
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4 Components located in a penetration that had a failed component
COMPONENT | PENETRATION VALVE VALVE
NUMBER NUMBER SYSTEM TYPE SIZE
1P52F122 041 SERVICE AIR CHECK 3
1G36F 106 049 RWCU
FILTER/DEMIN GATE 4"
1P53F003 070 INSTRUMENT
AIR GLOBE
1P60OF009 085 SUPPRESSION
POOL GATE 12"
CLEANUP
1G33F252 087 REACTOR
WATER GATE 4"
CLEANUP
1G33F004 087 REACTOR 4"
WATER GATE
CLEANUP
34 sis for Propo Ch s

Modification of the Type B & C test intervals for GGNS is based on continued leak tightness of
containment components supported by the following factors:

Performance-based programs, as discussed in Section 2, provide sufficient rigor and
flexibility to ensure continued levels of high performance while allowing a rational
allocation of limited resources

in particular, the GGNS program is comprehensive in considering relevant aspects of
component performance (e.g., industry operating experience) which go well beyond mere
test results

The impact of the proposed change is safety neutral as demonstrated by the risk
assessment in Section 3.5

GGNS has demonstrated competence in the implementation of safety significant
programs which contribute to strong plant performance while maintaining safety as a
primary objective

Containment component performance is a function not only of Appendix J testing but a
multitude of overlapping (and sometimes redundant) practices and programs; at GGNS,
the following factors serve to ensure adequate containment performance:

1) The overall allowable containment leakage rate, L5, for GGNS is 211,600 standard

cubic centimeters per minute (sccm). The Technical Specification 36.12b
allowable Type B and C test leakage rate is 0 60 La, or 126,900 sccm. Calculated
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2)

3)

4)

5)

by maximum pathway leakage techniques, the GGNS current maximum pathway
Type B and C test leakage rate for the containment, as of 07/12/93, is 26,179 sccm
which is 12% of Ly This low leakage rate can be attributed to low owner's
allowable leakage rates for Type B and C tests, an effective maintenance program
and the other programs discussed below.

The owner's allowable leakage rate assigned to each component is conservative
and was chosen to signal the possible onset of component degr-dation. Owner's
allowable leakage rates for valves teste with air are currently based on the nominal
pipe size of the valve times 260 sccm, unless it is specified in other documents (i.e.
Technical Specification for Main Steam Isolation Valves) Assignment of allowable
leakage rate proportional to the size of the vaive is chosen to be small enough to
signal that the valve leakage tightness is beginning to degrade. For example, a 1"
diameter valve has a leakage limit of 260 sccm and a 10" diameter valve has a
leakage limit of 2600 sccm. This method provides a rational method for assigning
leakage rates and is conservative when compared to other plants surveyed in the
industry. Because of this conservation in the owner's allowable leakage rate
caiculation, a failure of the owner allowable leakage is not a failure of the Technical
Specification Requirement. In fact, the assigned owner's Allowable Leakage
provides a substantial margin of safety below the 6 L3 leakage limit specified in the
Technical Specification.

The components selected for fixed 2 year intervals a'e components proven to be
poor performers and are the nigjor contributors to current containment leakage.
The main steam isolation valves and feedwater check valves are fixed 2 year
interval components. These valves currently contribute 73% of the containment
minimur pathway leakage and 48% of maximum pathway leakage. These 12
componets are assigned 48% of the total owner's allowable leakage rate.

The Motor Operated Valve Testing Program, in accordance with Generic Letter
89-10, requires monitoring of valve/actuator key performance parameters while at
the same time establishes the correct control switch settings to provide additional
assurance of valve operational readiness. This program includes requirements to
periocdically verify operational readiness. This program would assist in predicting
potential failures that could contribute to valve leakage, such as a low stem thrust
setting which could indicate potential valve seat leakage.

American Society of Mechanical Engineers, Boiler and Pressure Vessel Code,
(ASME Code) Section XI, Paragraph IWV-3400 requires Category A and C valves
to be exercised every 3 months or during coid shutdowns. Category A valves are
defined as valves for which seat leakage is limited to a specific maximum amount in
the closed position for fulfiliment of their function. This program assists in
identifying failures that could cause vaive leakage. such as excessively long stroke
times and failures to close fully.
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6)

7)

8)

10)

1)

12)

Most of the check valves in the Type C test program are aiso in the inspection
program implemented for INPO's Significant Operating Experience Report 86-03
This program requires visual inspection of internal surfaces and parts, or testing
using non-intrusive equipment at established intervals, to determine and calculate
expected wear rates for check valve internals. This program assists in predicting
potential failures that could contribute to valve leakage.

Various system surveillances are performed periodically that would identify system
problems. These problems could be associated with containment isolation
component failures, such as a containment isolation valve failing to close at system
pressure

Routine preventive maintenance is performed on components in accordance with
the preventive maintenance program and includes inspection of electrical
components, meggering of motors, inspection of air actuators for leakage and
lubrication of actuators. This program helps to identify problems that could
contribute to leakage of containment isolation components and helps to keep the
components in fully functional condition.

Each valve that is Type C tested is pressure tested and inspected for leakage in
accordance with ASME Code Section XI|, Paragraph IWA-5211. Class 1
components are pressure tested every refueling outage per Table IWB-2500 and
Class 2 components are pressure tested per Table IWC-2500 every 40 months
These inspections detect any external leakage from components, such as through-
wall pressure boundary leaks, leaks from mechanical joints inciuding bonnet to
body leaks, and packing leaks. Externa! leakage could be an indicator of
containment isolation component leakage.

Each valve that is Type C tested and is in a system that could contain highly
radioactive fluid during an accident is also included in the Leakage Reduction
Program, which is requiied by NUREG 0737. This program requires a walkdown to
identify leakage at least once a refueling cycie with the respective system in
operation or otherwise pressurized. These walkdowns detect any external leakage
from components, such as through-wall pressure boundary leaks and leaks from
mechanical joints, including bonnet to body leaks and packing leaks.

Accessible containment isolation valves that are not capabie of being closed by
operable automatic containment isolation valves and are required to be closed
during accident conditions are verified to be secured in the closed position monthly
during power operation. The verification also includes accessible blind flanges in
the containment isolation boundary. Manual containment isolation valves and other
containment isolation barriers which are not accessible during power operation are
verified to be secured in their isolation positions before reactor startup. These
verifications will help to identify any containment penetration abnormailities that
coula indicate a containment leakage path.

The containment penetrations are constructed to ASME Code Section il Class 1 or

Class 2 requirements and are examined in accordance with the requirements of
ASME Code Section XI|
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13)

14)

15)

186)

17)

18)

Nuclear industry operating experience reports, such as NRC information Notices,
Nuclear Network Operating Experience Reports and INPO Significant Operating
Expernence Reports, are examined to determine if problems exist that could affect
the performance of similar components at GGNS. The Nuclear Safety and
Regulatory Affairs Department's Operating Experience Group reviews and
evaluates the operating experience documentation and determines if a problem is
applicable to GGNS . If applicable, the documents are distributed to the appropriate
GGNS departments and evaluated. An example is NRC Information Notice 92-20,
“Inadequate Local Leak Rate Testing", concermning Quad Cities Station's problem
with containment penetration bellows. The identification of this problem prompted
GGNS to evaluate current testing methods and adjust test methods appropriately.

GGNS is a pilot plant for impiementation of the new Maintenance Rule. Systems will
be monitored under the Maintenance Rule for performance of proper root cause
determinations and corrective actions due to Maintenance Preventable Functional
Failures (MPFFs) Attention will be focused on those systems which do not meet
performance criteria which require 10CFR50 65(a)(1) goal setting monitoring. The
function of containment integrity is placed in one system at GGNS. Performance
critena for this system will be no repetitive MPFF. This would focus attention on a
particular component or generic grouping of compcnents which have failed
repetitively and have not been properly corrected.

System Engineers perform weekly system walkdowns, monitor system
surveillances, review condition identifications reports written against components
and provide corrective action for component failures. The System Engineer
provides a single focal point for a system, which allows a concentrated and
dedicated review of a system's performance parameters and failures and should
help to identify containment isolation component problems.

Relief valves are set-pressure tested and seat-leakage tested in accordance with
ASME Code Section XI. The valves are tested at least once every 5 years. This
program would confirm relief valve operational readiness and/or identify relief valve
seat leakage Seat leakage would be a direct indicator of containment penetration
leakage.

A root cause evaluation is performed for each failure identified as significant per the
GGNS nonconformance program. The root cause evzluation is performed to
identify the true cause for the failure so appropriate corrective actions can be
performed to avoid the failure in the future. Root cause evaluations performed for
Type B/C test failures will contribute to appropriate corrective actions and should
increase reliability for the containment isolation component.

GGNS' proposed program (see Section 3.2) requires a portion of the components
that are on 5 and 10 year intervals to be scheduled for testing each outage. This will
allow the components on 5 or 10 year intervals to be monitored for performance, to
identify generic problems and to ease outage impact by not testing all components
during the same outage.
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18) Reducing the amount of testing will reduce the manipulation of valves and
components in systems to support testing Reduced testing will also reduce the
possibility for human error when restoring systems to operational configuration and
will increase system availability, thereby reducing nsk.

20) Maintenance or modification that could affect the leak tightness of a component is
followed by Type B/C testing prior to declaring the component operable

21) All components located in a penetration of a failed component will be evaluated for
placement in the same interval as the failed component. Testing all components in
a penetration that contained a component that failed will provide added assurance
that the penetration will perform its intended function.

3.5 Risk Impact Assessment
351 Summary

This section summarizes an assessment of the potential risk impact of the proposed
alternatives to the Appendix J requirements. The bases for this assessment are existing
GGNS-specific risk studies for both normal power and shutdown configurations. This
assessment includes the identification of possible impacts of the proposed alternatives on
individual component performance, identification of the resulting risk impact on a
component-by-component basis, and quantitative estimates of the change in risk. where
possible

The following summarizes the results of this assessment.

. The proposed alternatives do not result in any new potential accident sequences, but do
require the reassessment of some accident sequences which had been previously
demonstrated to be of negligible frequency. These sequences are shown to still be of
negligible frequency

o An increase in the probability for containment penetration leakage is possible. This is
partially offset by a potential decrease in component unavailability due to testing and
post-test restoration errors.

. The resulting impact on overall plant nsk includes both positive and negative elements.
The principal negative impact is the increased potential for containment bypass/isolation
failure. The principal positive impact is a reduction in shutdown risk.

. Both the positive and negative risk impacts are smail, and well within the uncertainty

bands of the present risk analyses The overall nsk impact of the proposed alternatives
is neutral and essentiaily negligible.
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352 ldentification of Potential Risk Impacts

in order to assess the potential risk impact of the proposed alternatives to Appendix J
requirements, available GGNS safety analyses and risk assessments were reviewed This
effort focused on estimating the incremental risk associated with the proposed alternatives
within the context of the existing analyses. The principal source for evaluating this incremental
risk was the GGNS Individual Plant Examination (IPE), Reference 1, and its supporting
calculations and notebooks In addition, a Nuclear Safety Analysis Center (NSAC)
assessment of BWR risk during shutdown, Reference 2, was also reviewed. This NSAC study.
which developed a shutdown PRA model, used GGNS as its reference plant.

The potential effects of the proposed alternatives on overalil risk inciude effects on the
frequency of core vuinerable events, as well as containment response to those events. From
the standpoint of core vulnerable event frequencies, the proposed alternatives may affect (1)
initiating event frequencies, (2) mitigation system availabilities, and (3) shutdown risk. The
principal impacts on containment performance are: (4) the probability for containmeant isolation
failure, given a challenge to containment, and (5) the probability for containment bypass. The
identified potential impacts of the proposed alternatives in each of the above five areas are
described qualitatively below Note that the proposed alternatives have both positive and
negative effects on overall risk. Section 3.5 3 provides an assessment of their quantitative
impacts.

1 intiating Event Frequencies

The proposed changes do not introduce any new accident initiators, since there is no change
in plant configuration or testing method. The changes may, however, affect the frequencies of
certain accident initiators. Of the initiating events considered in the GGNS IPE, two were
identified as possibly being impacted. One of these is the interfacing system LOCA, which
may be caused by gross leakage through isolation valves separating the high pressure reactor
coolant system from interconnected low pressure systems. The leakage must be sufficient to
cause a rupture of the low pressure piping or failure of pipe connections or component seals.
The proposed alternatives to Appendix J requirements could increase the time between
isolation valve tests. This may contribute to a higher probability for leakage being undetected
between tests.

The second initiating event which was identified as possibly being impacted by the proposed
alternatives i1s a LOCA outside containment. This is the result of a pipe break outside
containment with failure of the isolation valves to isolate the reactor coolant system from the
break. While the proposed changes do not affect the failure probability for the isolation valves
to close on demand, they may increase the probability for leakage following valve closure.

2.  Mitigation System Availabili

The proposed Appendix J program changes could impact the availability of systems required
to respond to plant upset conditions. Potential effects include the following:

° Isolation of non-essential loads under accident conditions may require the operation of
containment isolation valves. Failure to isolate such loads could violate system success
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