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ABSTRACT

NUREG 1169 describes NRC staff and contractor efforts to resolve Generic

Issue C-8, "Main Steam I[solation Valve Leakage and LCS Failure." This report
describes efforts to determine the causes of excessive MSIV leakage and pro-
posed solutions to the problem. A realistic fission product transport model
was developed to assess the offsite dose consequences of aiternate means of
treating MSIV leakage using non-safety-grade systems that likely would be
available for service following a design basis loss-of-coolant accident. The
results of this assuisment are presented in the report, together with conclu-
sions regarding the prospects for reducing MSIV leakage, increasing the allow-
able MSIV leak rate, and the need to delete the requirement for a safety-grade
leakage control system,
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EXECUTIVE SUMMARY

This NUREG report presents the results of the NRC staff and contractor efforts
to resolve Generic I[ssue C-8, "MSIV Leakage and LCS Failure.* This Issue deals
with the inability of some main steam isolation valves (MSIVs) in boiling water
reactors (BWRs) to meet the Technical Specification leakage rate limit, which
is typically 11.5 scfh at 25 psig test pressure, This leakage rate was hased
on a large loss-of-coolant accident (LOCA), a specified design basis source
term from the core (TID 14844), the worst single active failure, and no credit
for any non-seismic Category I equipment, components, and structures. To limit
offsite doses, a leakage control system (LCS) has been required to be installed
on most BWRs to direct any leakage past the MSIV during the design basis LOCA
to an area served by the Standby Gas Treatment System (SGTS). [f the leakage
rate through the MSIV is greatly in excess of the Technical Specification
value, the LCS may not be effective because of limitations in its design.

As a result of these concerns and the potential consequences following a LOCA,
the Division of Safety Technology (DST) prioritized the MSIV leakage and LCS
failures as a high priority item in their reprioritization on January 20, 1983,
Independent of the NRC efforts to resolve the Generic Issue, the BWR Owners
Group (BWROG) formed the MSIV Leakage Control Committee to determine the cause
of the high leakage rates associated with many of the MSIVs and to develop
recommendations to reduce the leakage rate., The BWROG committee completed its
effort and provided recommendations to the staff in February 1984,

The NRC staff's efforts to resolve this Generic I[ssue have focused on providing
assurance that MSIV leakage will not be a significant contributor to offsite
dose following a LOCA, using realistic assumptions concerning the equipment
available to mitigate the effects of a LOCA. The specific elements of the
effort were:

® To evaluate the BWROG recommendations associated with reducing leak-
age through MSIVs and assess the effectiveness of the recommendations
as implemented by licensees,

. To evaluate the need for a safety-related LCS by comparing its
effectiveness with that of other methods of handling the leakage that
likely would be available following a LOCA.

. To perform a probabilistic risk assessment (PRA) to evaluate the

reliability and relative risks associated with the different methods
of mitigating the effects of a LOCA.
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. To propose changes, as appropriate, to the current licensing require-
ments, including Standard Review Plan, Regulatory Guides and Standard
Technical Specifications,

. To formulate recommendations regarding the use of alternate equipment
to mitigate the effects of a LOCA, changes in allowable MSIV leakage,
and the need for an LCS.

The findings and recommei itions of the BWROG were reviewed and, for the most
part, found acceptable by the staff, A thorough assessment of the effective-
ness of the recommendations as implemented by licensees cannot be made at this
time due to limited data,

The need for a safety-related LCS was assessed by comparing its effectiveness
with the other methods of handling the leakage that would be available follow-
ing a LOCA. It was concluded that several readily implemented leakage treat-
ment methods which make use of the holdup volume of the main steamlines (MSL)
and condenser are superior to the LCS in reducing offsite dose consequences,

A PRA of the reliability and relative risks associated with the diffarent
methods of mitigating the effects of a LOCA was performed, [t was concluded
that the overall risks from the accident sequences, in which MSIV leakage is a
significant factor, were so low that a requirement to have an LCS could not be
Jjustified on a cost-benefit basis.,

Changes to regulations, regulatory guides and technical specifications are pro-
posed to acknowledge the realities of leak rate testing of these large valves
and provide a leakage limit that is more likely to have some safety signifi-
cance, A “"standard" MSIV leak rate limit is not proposed. Rather, utilities
are to propose plant-specific leak rate limits based on the total doses from
all leakage sources not exceeding guidelines of 10 CFR 100.11 for the design
basis LOCA, Based on our analyses, we anticipate that conservative plant-
specific analyses will demonstrate that MSIV leakage rates of 300 scfh or more
per valve will be acceptable if alternate leakage processing methods are used,
This action should eliminate much unneeded, and perhaps detrimental, main-
tenance of MSIVs in service. Valves repaired or refurbished because of failure
to meet this leak rate limit would be required to meet 2 lower limit of 5% of
the Plant Technical Specification limit, or 15 scfh, whichever is greater,
before being declared operational,

Finally, the staff concludes that a safety-grade LCS should not be required
because alternate leakage processing methods result in reduced offsite con-
sequences, Those plants with an LCS currently in operation should submit the
results of an analysis that demonstrates a consequence reduction by using an
alternate method before removing the LCS from service,
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Although publication of this evaluation and of associated revisions to the
Standard Review Plan, Regulatory Guides and the Regulations constitutes tech-
nical resolution of Generic Issue C-8 as delineated in the Task Action Plan,
the technical resolution has not, at the time of publication, been reviewed by
the Committee for the Review of Generic Requirements.
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1. INTRODUCTION

This report presents the results of the NRC staff and contractor efforts to
resolve Generic Issue C-8, “MSIV Leakage and LCS Failure." This issue deals
with the inability of some main steam isolation valves (MSIVs) in boiling water
reactors (BWRs) to meet the technical specification leakage rate limit, which
is typically 11.5 scfh at 25 psig test pressure. This leakage rate was based
on a large loss-of-coolant accident (LOCA), a specified design basis source
term from the core (Ref. 1.1), the worst single active failure, and no credit
for any non-seismic Category I equipment, components, and structures. To limit
offsite doses, a leakage control system (LCS) has been required to be installed
on most BWRs to direct any leakage past the MSIV during the design basis LOCA
to an area served Dy the Standby Gas Treatment System (SGTS). If the leakage
rate through the MSIV is greatly in excess of the technical specification
value, the LCS may not be effective because of limitations in its design,

As a result of these concerns and the potential consequences following a LOCA,
the Division of Safety Technology (DST) prioritized the MSIV leakage and LCS
failure issue as a high priority item in their reprioritization on January 20,
1983. The NRR operating plan for FY83 included this item as Generic Issue C-8,
“MSIV Leakage and LCS Failures," and authorized work to begin in FY83,

Independent of the NRC efforts to resolve Generic Issue C-8, the BWR Owners
Group (BWROG) formed the MSIV Leakage Control Committee to determine the cause
of the high Teakage rates associated with many of the MSIvs and to develop
recommendations to reduce the leakage rate to below the technical specification
Timit., The BWROG committee has completed their work 2ffort and provided their
recommendations to the NRC staff in February 1984, A review of the BWROG
recommendations is provided in this report.

Resolution of this Generic Issue included verification that MSIV Teakage will
not be a significant contributor to offsite dose following a LOCA using realis-
tic assumptions concerning the equipment available to mitigate the effects of a
LOCA. The specific elements of the effort were:

® To evaluate the BWROG recommendations associated with reducing
- leakage through MSIVs and assess the effectiveness of the recommenda-
tions as implemented by licensees.

® To evaluate the need for a safety-related LCS by comparing its effec-
tiveness with that of other methods of handling the leakage that
likely would be available following a LOCA.

® To perform a PRA to evaluate the reliability and relative risks

associated with the different methods of mitigating the effects of a
LOCA.
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® To propose changes, as appropriate, to the current licensing require-
ments, including Standard Review Plan, Regulatory Guides and Standard
Technical Specifications,

® To formulate recommendations regarding the use of alternate equipment
to mitigate the effects of a LOCA, changes in allowable MSIV leakage,
and the need for an LCS.

To assist with the resolution of Generic Issue C-8, the NRC engaged the Pacific
Northwest Laboratory (PNL) under FIN B2529.

The first task was the development of the baseline case, an assessment of dose
consequences of a LOCA scenario with release through the LCS, The baseline
case was later revised and additional calculations were run using two sets of
release specifications for large direct atmospheric releases from containment.

A literature search was conducted to identify sources of technical data, proce-
dures and event reports dealing with MSIV leakage, testing, maintenance and
surveillance. Over 400 citations were reviewed and the documents were col-
lected for those pertinent to the MSIV leakage issue, Efforts to review the
documents and extract data for statistical analysis were started, but were sus-
pended in February 1984 after the BWROG presented the results of their exten-
sive data collection and analysis effort, Rather than attempting to duplicate
the BWROG work, the staff determined that it would be better to examine and
vaiidate the BWROG methods and findings,

A method was developed for analyzing the transport of fission products from the
reactor to the environment from the MSIVs via the LCS and the alternate leakage
paths. This method assumes that all evolved radionuclides other than noble
gases are in particulate form, A particle size spectrum in the source compart-
ment [drywell and reactor pressure vessel (RPV)] is calculated for an early
time (30 minutes after scram) and assumed constant thereafter, Assumptions
appropriate to the scenario are made about thermal-nydraulic conditions in
steamlines and 'eakage paths. Transport of fission products and depletian Dy
deposition are calculated for the leakage paths to the environment.

Alternate leakage paths for treating MSIV leakage were selected from the model
plant engineering drawings. Characterization of those paths (piping sizes,
lengths, component characteristics) was done to provide inputs to the fission
product transport calculations,

Utilizing the transport model thus developed, the releases of radioactive

fission products to the plant environs were determined. The consequences of
these releases, in terms of radiation dose to an individual, were then calcu-
lated using the CRAC2 computer code (Ref. 1.2) These calculated consequences
provide a measure of the relative effectiveness of a given release pathway in
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reducing the releases. By comparing the dose consequences of various leak
rates and release pathways, the answers to the following questions can be
determined:

® Is a safety grade LCS needed to minimize offsite doses following a
design basis LOCA with MSIV leakage?

® What operational strategies relying on non-safety-grade equipment are
preferable for reducing offsite dose consequences?

® What level of MSIV leakage could be acceptable based on a realistic
analysis of offsite dose consequences?

® What changes in regulatory requirements are indicated by the results
of this analysis?

This report presents the answers to these questions and describes the analysis
upon which they are based,
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2. BACKGROUND

2.1 Reguirements for Control of MSIV Leakage and the LCS

The requirements for control of MSIV leakage are based on the General Design
Criteria for Nuclear Power Plants, 10 CFR 50, Appendix A (Ref, 2.1). Specific-
ally, Criterion 54 requires that:

“Piping systems penetrating primary reactor containment shall be
provided with leak detection, isolation, and containment capabili-
ties having redundancy, reliability, and performance capabilities
which reflect the importance to safety of isolating these piping
systems. Such piping systems shall be designed with a capability to
test periodically the operability of the isolation -alves and
associated apparatus and to determine if valve leakage is within
acceptable limits."

Criterion 55 requires that:

"Each line that is part of the reactor coolant pressure boundary and
that penetrates primary reactor containment shall be provided with
containment isolation valves - - - one automatic isolation valve
inside and one automatic isolation valve outside containment "

The requirements for Primary Reactor Containment Leakage Testing for water-
cooled power reactors are found in 10 CFR 50, Appendix J (Ref, 2.2). There,
test requirements for BWR main steamlines (MSL) that penetrate containment are
defined. As implemented, the Appendix J requirements result in MSIVs being
leak tested every refueling outage by local pressurization to about 25 psig
with air or nitrogen, The leak rate limit as specified in the plant specific
technical specifications is generally 11.5 scfh, and is based on a conservative
assessment of dose consequences,

Beginning about 1970, the staff's concern over the possible dose consequences
of MSIV leakage at or above the 11.5 scfh limit led to the requirement that an
LCS be installed in new plants, This regulatory position was set forth in
Regulatory Guide 1.96, "Design of Main Steam [solation Valve Leakage Control
Systems for Boiling Water Reactor Nuclear Power Plants” (Ref. 2.3). Currently
there are about ten BWR-4 and BWR-5 plants that have this system, All domestic
and some foreign BWR-6 plants have LCSs.
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2.2 MSIV Leakage Experience at BWRs

Many BWR licensees have reported difficulty meeting the allowable leakage rate
limit for periodic local leak rate tests (LLRTs). One survey of the leakage
rates of 400 MSIVs has shown that 46 valves exceeded the allowable leakage rate
limit and required refurbishing to be brought within the allowable limit.
Leakage rates as high as 3795 scfh have been reported. At one plant some
valves were reported to consistently have a test leak rate well in excess of
11.5 scfh, some consistently above 1000 scfh.

Another survey of MSIV performance at BWRs for the years 1979 through 1981
found that 18 of 25 operating BWRs had MSIVs which failed to meet the limiting
condition for operation (LCO), which specifies the maximum permissible leak
rate, during one or more surveillance tests. DOuring this time the number of
MSIV test failures exceeded 150 with MSIVs supplied by all three MSIV vendors.

Measured leak rates that exceeded the LCO ranged up to 3427 scfh., Twelve
licensees reported 57 MSIV tests with results of less than 100 scfh, and

4 licensees had 65 MSIV tests with results between 100 and 3500 scfh. Four
other licensees had more than 24 test failures but did not measure, estimate,
or report the magnitudes of the leak rates.

To return the valves to within the allowable leakage rate limits, diffaerent
methods of refurbishment have been used. Most utilities grind or lap the
valves. At least one utility has instituted a major refurbishment that
includes increasing the actuator stem diameter, adding more guide rails for the
valve plug, and increasing the force of the valve operator,

2.3 LCS Description and Principles of Operation

Two fundamentally different types of LCSs have been implemented by licensees to
mitigate the effects of MSIV leakage. The first type uses a positive back-
pressure of nitrogen or air in the steamline between the MSIVs to prevent out-
ward leakage. This type of LCS exists at relatively few plants. While this
type of LCS is not within the direct purview of this study because it prevents
outward leakage from MSIVs rather than collecting and treating it, the dose
results of this study would be applicable.

The second, more prevalent type of LCS uses blowers or "exhausters” to maintain
a subatmospheric (negative) pressure in the steamlines between the MSIVs. Any
leakage past the MSIVs is thereby collected, routed through a cleanup system,
and discharged to the plant environment, Details of LCS system design differ
from plant to plant, The design description and principles of operation pre-
sented here are based on the reference plant except where otherwise noted, and
are typical of most systems in use today.
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With both types of LCS design, two redundant trains are provided, one train
services the space between the MSIVs and the redundant train services the space
between the outboard MSIV and the main steam shutoff valve on the turbine stop
valve, Each train is powered from a different diesel generator,

2.3.1 System Function

The function of the LCS is to minimize the release of fission products that
would leak through the closed MSIVs after a LOCA. The system exhausts into the
vicinity of the SGTS for processing. The system is capable of performing its
function following any single component failure, including the failure of one
MSIV to close, and will remain functional with a loss of offsite power, The
LCS is manually initiated, controlled from the control room, and has system
interlocks relating to the steamline pressure and would be placed in operation
no sooner than twenty minutes following a LOCA. All valves and blowers in the
LCS are testable during power operation,

2.3.2 System Description

2.3.2.1 |Inboard Subsystem

Each MSL is provided with individual lines that tap off between the MSIVs.
Each line contains two motor-operated isolation valves, an electric heater to
boil off any condensate in the line, and a depressurization line to the main
condenser for initial pressure reduction. The individual lines feed into a
Tow-pressure manifold where the leakage is mixed with dilution air and
exhausted by a 100 cfm blower, The blower discharges in the vicinity of the
suction plenum of the SGTS.

2.3.2.2 Outboard Subsystem

The lines for the outboard subsystem tap off downstream of the outboard MSIVs.
A combined depressurization line with two isolation valves directs any steam
trapped in the steamlines to the main condenser for the initial pressure
reduction, A 100 cfm blower then draws on the combined lines and discharges in
the vicinity of the SGTS suction plenum.

2.3.3 System Operation

The LCS is initiated from the control room after reactor pressure is below 35
psig and no less than ten minutes after it has been determined that a LOCA has
occurred (the time and pressure limits vary from reactor to reactor),
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2.3.3.1 [Inboard System

Provided the reactor pressure permissive interlock has been satisfied, when the
control switch is positioned to ON, the depressurization valves will open, the
heaters will energize, and the Dlower will start,

After the line pressure has been lowered, the depressurization valves will
isolate and the bleedoff isolation valves will open, The blower will maintain
the volume between the MSIVs at subatmospheric pressure, [f the MSIVs in one
line fail to isolate, the depressurization valves for that line will isolate
one minute after the system actuates because the pressure in that steamline
will not have dropped to 5 psig or less, [f the MSL pressure shows that the
MSIV has excessive leakage, the associated bleed valves will also isolate,

2.3.3.2 OQutboard System

As described above, the reactor low-pressure permissive must be satisfied
before the system is placed into service. The depressurization valves will
open and the blower will start when the control switch is positioned to ON.

As the steamline pressure decreases to atmospheric, the depressurization valves
will isolate and the bleedoff lines to the blower will open. I[f subatmospheric
pressure is not established in five minutes, a timer will actuate an alarm ang
the operator must take corrective action, such as securing the system or reini-
tiating it.

As noted above, the LCS exhausts the MSIV leakage to the vicinity of the SGTS
suction plenum, This means that the contaminated steam leaking through the
MSIVs is discharged into the reactor building or secondary containment with the
potential for contaminating that area and impairing accessibility. (The refer-
ence plant has the LCS discharge piped directly into the SGTS suction plenum,
but this is not true at most plants.)

The SGTS high-efficiency particulate air (HEPA) and charcoal filters will
remove a 1 rye fraction (99+%) of any fission products in particulate form but
will have - ly a small effect on the noble gas isotopes. Finally, the LCS is
designed tc handle leakages only moderately in excess of the technical specifi-
cation limits, so that the performance of the SGTS is not adversely affected.
Thus the LCS would probably be inoperable in cases of MSIV leakage greater than
a few hundred scfh,
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3. EVALUATION OF BWROG RECOMMENDATIONS

The evaluation of the BWROG findings and recommendations is summarized in this
section, The Technical Evaluation Report describing this evaluation in full is
included as Appendix A,

3.1 Summary of BWROG Effort

In response to the MSIV leakage problem, the BWROG formed the MSIV Leakage Con-
trol Committee to determine the cause of the high leakage rates and develop
recommendations for reducing them. The BWROG Committee completed their effort
and provided their recommendations to the NRC on February 23, 1984,

The results of the BWROG MSIV Leakage Committee work was presented to the NRC
as three separate reports. The three reports covered the collection and
evaluation of MSIV leakage data, potential operator actions to control MSIV
leakage, and an improved dose calculation method for consequence assessment,

3.1.1 Data Collection and Evaluation

The BWROG MSIV Leakage Committee solicited data on valve performance and main-
tenance history from its member licensees. The intent was to construct a data
base from which conclusions could be drawn regarding the causes and likely
solutions to the problem of excessive MSIV leakage. The data base included
plant operational history and information on valve type, manufacturer, loca-
tion, actuator type and other factors that the committee considered to have
some bearing on MSIV performance,

A list of potential contributing factors was generated by the committee. Pos-
sible correlations between the reported valve data and the contributing factors
were then examined.

The committee categorized the contributors into three groups: primary contri-
butors, secondary contributors, and non-contributors. The primary contributors
wou'ld most likely be the cause for large leakage rates. The secondary contri-
butors would most probably be the cause for leakages of less than 500 scfh.

The primary factors contributing to excessive MSIV leakage as indicated by
failure of local leak rate tests (LLRTs) are as follows:

® improper maintenance,
® valve orientation,

® excessive clearance/seat-to-guide misalignment,



® TJack of concentricity (seat-to-poppet),
® incorrect seat contact, and
® excessive coefficient of friction/corrosion,

The following were concluded to be secondary contributors, having a minor
effect on leakage:

® seat geometry,

® inadequate actuator loading,

® sources other than the seat,

® valve damage,

® LLRT pressurization method,

® closing procedure, and

® poppet rotation,
The following were concluded not to be contributors to failure of the LLRT:

® pipe loading,

® thermal distortion,

® MSIV aging,

® actuator/stem binding,

® valve design differences, and

e foreign deposits.
The committee followed up these conclusions with recommendations that specific
corrective and preventive actions be taken to counter the effect of the primary
contributors. It recommended that specific actions be considered to deal with

the secondary contributors, and that "no action beyond current practice" be
taken for those factors judged to be non-contributors.

The BWROG submittal on the data collection and evaluation process is incor-
porated as Appendix B to this report,
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3.1.2 Potential Operator Actions to Control MSIV Leakage

The General Electric Company report “"Potential Operator Actions to Control MSIV
Leakage" (Ref., 3.1) evaluated ten symptomatic conditions that could provide an
indication of fuel failures and MSIV leakage. These conditions were cate-
gorized into three major groups:

Group 1: those indicating that MSIV leakage control 1s appropriate,

Group 2: those indicating that MSIV leakage control may be appropriate,
and

Group 3: those indicating that MSIV leakage contral is not appropriate.

Only Groups 1 and 2 were addressed by the BWROG Committee as being of any sig-
nificance to the MSIV leakage problem, Three of the ten symptomatic conditions
were in Group 3. While all were considered to be of great significance to
overall plant safety and also were entry conditions for the emergency procedure
guidelines (EPGs), they provided no direct correlation to MSIY leakage and were
not evaluated for potential operator actions in this report by the B8WR0G., Of
the remaining seven symptomatic conditions, two were in Group 1, (directly
related to MSIV leakage) and the other five were in Group 2, (possibly related
to MSIV leakage).

Next, the most probable leakage pathways were identified by the BWROG. They can
be summarized in the following three major types:

(1) all intact systems and subsystems,
(2) steamline breaks in containment, and
(3) steamline breaks outside containment.

For each potential operator action, each of the above flow paths was con-
sidered, and the methods of radioactive release treatment were discussed.

Once the BWROG defined the important indications of MSIV leakage and the most
probable flow paths for radioactive leakage, they proceeded to examine poten-
tial operator actions that would minimize the dose contribution from MSIV
leakage. The BWROG defined nine potential actions that would reduce the dose
consequences of MSIV leakage. Each potential operator action was evaluated for
its effect on reduction of radioactive releases from the plant, feasibility of
implementation, other benefits, drawbacks, and consistency with the EPGs,

Following the completion of the classification of the ten symptomatic condi-
tions and nine operator actions, the BWROG provided direction for modifying the
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existing general emergency procedure guidelines, (Ref. 3.2). The operator
action guidelines were prioritized in three categories:

(1) control and treat any MSIV leakage,
(2) contain any MSIV leakage in the main steam system, and
(3) control the release of any MSIV leakage when containment is not possible,

3.1.3 Improved Dose Calculation Method

This method was developed by General Electric for the BWROG to provide a more
realistic, yet conservative, evaluation of control room and offsite dose cone
sequences compared to the methods used in previous FSAR analyses. It is
expected that plant-specific analyses using this model will show that MSIV
leakages significantly in excess of technical specifications do not constitute
a safety problem,

The mode! was based on a nonbreak, isolation transient with all piping down-
stream of the MSIVs to the turbine-condenser assumed intact. Principal fission
product attenuation mechanisms considered in this model that have not been pre-
viously considered are: 1) flow discharge through the safety relief valve
(SRV), 2) plateout of particulates in the reactor vessel, steamlines, bypass
Tines, and condenser, and 3) decay of fission products while in transit.

The basic model employed is a three-compartment model for offsite dose calcula-
tions or a four-compartment model for a control room calculation. The model
may also be divided into three areas of calculation: 1) reactor pressure
vessel response, 2) ex-vessel transport, and 3) dose calculations. As derived,
the model is a combination of empirical data and analytical equations, The °
empirical data can be changed without invalidating the model if more precise
information becomes available,.

3.2 Summary of PNL Evaluation

This section summarizes the PNL conclusions regarding the BWROG efforts to
resolve the MSIV leakage problem. The full discussion of the PNL evaluation
methods, findings and conclusions is contained in Appendix A.

3.2.1 Data Collection, Evaluation and Recommendations

Based on this evaluation, it was concluded that the BWROG data collection
process was adequate with regard to the amount and type of data collected., The
number of plants, plant classes, and the valves represented in the sampling
give confidence in the validity of the data base.
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Because little detail was provided on the data evaluation process, it was not
possible to independently confirm the adequacy of the committee's data
analysis. The analysis identified as primary contributors several factors that
are intuitively believable causes of leakage (valve orientation, improper main-
tenance)., It is therefore concluded that the data analysis is probably
satisfactory.

Finally, the committee recommendations are generally consistent with their
findings regarding the causes of MSIV leakage. If the classification of con-
tributors is correct, implementing the committee recommendations should sub-
stantially reduce the incidence and magnitude of LLRT failure, The major
unresolved issue surrounding the committee recommendations is the translation
of the general recommendations into plant- and valve-specific recommendations
and procedures. No information on this was provided by the committee,

We conclude that the BWROG Committee data collection effort provided an ade-
quate basis for the solution of the MSIV leakage problem., The sample size,
both in number of plants and valve history (operating years) represented gives
confidence that the data is representative,

3.3 Assessment of Effectiveness of BWROG Recommendations

In February 1984, the Staff requested that the BWROG Leakage Control Committee
provide a plan for implementing the committee recommendations and reviewing the
results. At the time this report was prepared, only a few BWROG member utili-
ties had implemented the recommendations. Since that time little data has been
available on the effectiveness of the program. Appendix C summarizes the
implementation actions taken by one licensee and the observed improvement in
leak rate test performance.
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4, EVALUATION OF NEED FOR LCS

4,1 Introduction to the Evaluation Method
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