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ABSTRACT

The Systematic Evaluation Program was initiated in February 1977 by the U.S.
Nuclear Regulatory Commission to review the designs of older operating nuclear
reactor plants to reconfirm and document their safety. The review provides
(1) and assessment of how these plants compare with current licensing safety
requirements relating to selected issues, (2) a basis for deciding how these
differences should be resolved in an integrated plant review, and (3) a docu-
mented evaluation of plant safety when the supplement to the Final Inteyrated
Plant Safety Assessment Report has been issued.

This report documents the review of the Big Rock Point Plant, which is one of
ten plants reviewed under Phase II of this program. This report indicates how
137 topics selected for review under Phase I of the program were addressed.

It also addresses a majority of the pending licensing actions for Big Rock
Point, which include TMI Action Plan requirements and implementation criteria

for resolved generic issues. Equipment and procedural changes have been iden-
tified as a result of the review.
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SUMMARY

The Systematic Eval - 0Q (SEP) was initiated by the U.S. Nuclear

Regulatory m 510N C) to review the designs of older perating nuclear
reactor plants to onfirm and document their safet

assessment o the s

Y The review provides
gnificance of differences between current technical
ns on safety issues anu those that existed when a particular plant was
icensed, (2) a basis for deciding on how these differences ld be resolved
an 1ntegrated plant review, and (3) a documented evaluatic f plant safety

Inlike previous SEP reviews, the review of B Rock Point was expanded to

iddress licensing requirements beyond those evolving from the original program

inal review compared the as-built plant design with current review
in 137 different areas defined as "topics The "Definition” and
nformation for the original 137 topics appear in Appendix A During the
f the origine] topics were deleted from consideration by the SEP
review was being made under other programs (Unresolved Safety Issues
Three Mile Island (TMI) Action Plan Tasks), or the topic was not
to th ) 1at , the topic was applicable to pressurized-water
Pk 1 , i Ting-water reactors (BWRs) The topics
)gram because they were being reviewed under either
jfentified in Appendix B The topics deleted
the plant are in Appendix ( The final version
the resolution of the SEP topics and any required
orporate the views of the Advisory Committee for
supp lement will be issued t address the status of the
ther analye v evaluation
85 were, therefore, reviewed for Big Rock Point; of
r were acceptable on another defined basis
yund acceptable as a result of modifications
made by 1icel i N pPic review Parts of two other topics were also
found eptable result of modifications made by the licensee during topic
review; other part )f these topics did not meet criteria and were considered
in the integrated assessment It should be noted that there are topics in
ection 4 that were resolved before the issuance of the draft Integrated Plant
ifety Assessment Report These topics appear in Section 4 because the staff,
in order to expedite the review, determined a cutofr date to make final all
ssessments with deviations Therefore, all topics that were resolved
January 27, 1983, are presented in Section 3 and all other topics with
ed differences as of January 27, 1983, are addressed in Section 4 A

of the modifications that were made during topic review can be
section 3.3

A’\ju’ ) | . ) ) &1 P f

es for correspondence pertaining to safety evaluation reports (SERs)
h of the 85 topics appear in Appendix & The review of the 30 remaining
found that certain aspects of p'ant design differed from current
These topics were considered in the integrated assessment of the
consisted of evaluating the safety significance and other factors




of the identified differences from current design to arrive at decisions on
whether modification was necessary from an overall plant safety viewpoint. To
arrive at these decisions, judgment was used as well as the results of a limited
probabilistic risk assessment (PRA) study. This study and staff comments are

in Appendix D.

Table 4.1 summarizes the modification recommendations reached in the integrated
assessment. In general, modification requirements fell into one or more of the
following categories: (1) equipment modification or addition, (2) procedure
development or changes (including Technical Specifications), and (3) refined
engineering analysis or continuation of ongoing evaluation, and (4) no correc-
tive actions necessary. Section 5 describes the expanded SEP review that was
conducted at the licensee's request. This assessment includes NUREG-0737 items,
multiplant action items, unresolved safety issues, and plant-specific items.
For each item, the licensee identified the requirements and staff guidance
affecting Big Rock Point which he proposes to include in the integrated assess-
ment. The licensee's submittal, dated June 1, 1983, describes those 1ssues for
which he proposes alternative resolutions or schedule changes and the safety
bases supporting his conclusions relative to his proposal. The licensee's sub~
mittal is presented in Appendix H.

The staff compared the licensee's list with the pending actions listed in the
Operating Reactors Licensing Actions Summary (ORLAS) book, the USIs that have
not yet been resolved generically, and the staff's evaluation of the Big Rock
Point PRA in order to ensure Lnat all of the pending issues are addressed.
Table 5.1 also identifies the pending actions that were not addressed by the
licensee but were evaluated by the staff. Those issues that have not been
addressed are either so far along in implementation that any assessment would
be moot or they are routine licensing actions that occur regularly.

Safety improvements are being planned as a result of the integrated assessment
and are listed below. Some safety improvements have already been implemented
by the licensee. The following descriptions summarize the backfit actions
addressed by the integrated assessment.

SAFETY IMPROVEMENTS RESULTING FROM THE EXPANDED INTEGRATED ASSESSMENT

These improvements fall into three categories. The first category comprises
hardware modifications or additions that the licensee has agreed to make and
that are required by the NRC. The second category comprises procedural or
Technical Specification changes that become part of the operating license. The
third category comprises additional engineering analysis followed by corrective
measures where required. These three categories are listed below, and the
issues are discussed in sections of this report given in parentheses.

Category 1, Equipment Modifications or Additions . squired by NRC

(1) Bypass thermal-overload protection for motor-operated valves under
accident conditions (4.15).

(2) Instal)l additional main steam isolation valve (MSIV) position indication
as outlined in the licensee's letter dated June 22, 1983 (4.20.5).

Big Rock Point SEP xiv
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al Specification changes is that
hanges may be submitted all together

eqgr Ated assessment The licensee hould

uance of the Final Integrated Plant Safety

amendment of the operat ng |

earthquake (4.16)

and coating inside containment

under whi¢ nstrument




(5) Develop leak testing and emergency procedures for local manual valves
(4.20.4).

(6) Develop MSIV operability test (4.20.5).
(7) Develop air lock seal replacement program (4.20.7.1). (Completed)
(8) Develop leak test for MSIV and main steam line drain valve (4.20.7.2).

(9) Provide a two-tier set of Technical Specification limits on iodine
releases (4.28).

(10) Develop procedures for use of high-pressure recycle (5.3.1.2).

(11) Develop emergency operating procedures for the control room and alternate
shutdown panel (5.3.2.2).

(12) Install control room air zonditioning (5.3.5.3).

(13) Develop stack gas monitoring procedures to use new monitor (5.3.11.1).
(Completed)

(14) Place high range monitor into operation (5.3.11.2). (Completed)

(15) Modify Technical Specifications to delete incore detectors and add flux
wire system (5.2.13).

(16) Provide electrical casualty procedures (5.3.14.1).
(17) Implement the balance-of-plant quality assurance program (5.3.21).
(18) Modify radwaste monitor (5.3.23).

(19) Define operability and provide limiting conditions of operation for
specified systems in the Technical Specifications (5.3.24).

(20) Develop documentation indexing system for Final Hazards Summary Report
update requirements (5.3.25.1).

Category 3, Additional Engineering Evaluation

It is the staff's position regarding additional engineering evaluation that
all evaluations and correspending backfits and schedule for backfit implemen-
tations be submitted within the established schedule<s, as documented in the
appropriate report sections and summarized in Table. 4.1 and 5.1. These
evaluations are as follows:

(1) Determine probable maximum flood evaluation and evaluate adequacy of
current procedures (4.2.2). (Completed)

(2) Determine adequacy of usage factors for piping and vessels (4.4).
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(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)
(11)
(12)
(13)
(14)
(15)

(16)
(17)
(18)

(19)
(20)

(21)
(22)

Demonstrate an ability to achieve safe shutdown using equipment that is
protected against tornado missiles (4.8).

Demonstrate an ability to achieve safe shutdown using equipment that is
seismically qualified (4.12).

Demonstrate that structures identified in the staff review of Topic III-7.B
will not prevent safe shutdown under the specified load combinations (4.13).

Demonstrate that the paint and coatings inside containment are qualified
for postaccident conditions and will not clog the recirculation screens
(4.19.1).

Evaluate cost/effectiveness of reducing rapid depressurization system
(RDS) pilot valve leakage (5.3.1.1).

Evaluate need for full-stroke testing of RDS valves (5.3.1.3).

Evaluate procedural adequacy of alternate shutdown system design (5.3.2.1).
Evaluate control room design (5.3.2.3).

Evaluate turbine bypass valve stability (5.3.3.1).

Evaluate electrical equipment qualification (5.3.4).

Evaluate plant shielding (5.3.5.1). (Completed)

Evaluate control room habitability (5.3.5.2).

Evaluate type and frequency for optimum testing of containment purge and
vent valves (5.3.6.2).

Evaluate time sequence of scram valves (5.3.8.1). (Completed)
Determine if redundant scram dump tank valves are necessary (5.3.8.2).

Determine proper and actual air pressure for each air-operated valve
(5.3.17).

Evaluate crane modifications (5.3.20).

Determine cause and methods to contro) pressure transients in reactor
cooling water system (5.3.22).

Resolve drawing discrepancies (5.3.25.2).

Evaluate seismic capability of masonry walls (5.4.2,.
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TOPIC SAFETY EVALUATION REPORTS

Copies of this report and the associated safety evaluation reports for the
85 topics listed in Appendix E are available for public inspection at the
NRC Public Document Room, 1717 H Street NW, Washington, DC 20555 and at the
Charlevoix Public Library, 107 Clinton Street, Charlevoix, Michigan 49720.
Copies of this report are also available for purchase from sources listed on
the inside front cover.

This review of the 85 topics was performed by the NRC staff and contractors
listed in Appendix G. The Integrated Assessment Team performing the integrated
assessment on the 30 topics that did not meet current criteria is as follows:
R. F. Scholl, Jr.--Project Manager, Integrated Assessment, Big Rock Point Plant
R. Emch--Project Manager, Big Rock Foint Plant

M. Rubin--Risk Assessment Analyst

G. Wright--Senior Resident Inspector, Big Rock Point Plant

Mr. R. F. Scholl, Jr., may be contacted by calling (301) 492-7472 or writing
to the following address:

R. F. Scholl, Jr.

Division of Licensing - Mail Stop 516
U.S. Nuclear Regulatory Commission
wWashington, DC 20555
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INTEGRATED PLANT SAFETY ASSESSMENT
SYSTEMATIC EVALUATION PROGRAM
BIG ROCK POINT NUCLEAR POWER PLANT

1 INTRODUCTION

1.1 Background

In the late 1960s and early 1970s, the U.S. Atomic Energy Commission's (now
Nuclear Regulatory Commission) scope of review of proposed power reactor
designs was evolving and somewhat less defined than it is today. The require-
ments for acceptability evolved as new facilities were reviewed. In 1967, the
Commission published for comment and interim use proposed General Design
Criteria (GDC) for Nuclear Power Plants that established minimum requirements
for the principal design standards. The GDC were formally adopted, though
somewhat modified, in 1971, and have been used as guidance in reviewing new
plant applications since then. Safety guides issued in 1970 became part of the
Regulatory Guide Series in 1972. These guides describe methods acceptable to
the staff for implementing specific portions of the regulations, including
certain GDC, and formalize staff techniques for performing a facility review.
In 1972, the Commission distributed for information and comment a proposed
"Standard Format and Content of Safety Analysis Reports for Nuclear Power
Plants," now Regulatory Guide 1.70. It provided a standard format fu: these
reports and identified the principal information needed by the staff for its
review. The Standard Review Plan (SRP, NUREG-75/087) was published in December
1975 and updated in July 1981 (NUREG-0800) to provide further guidance for
improving the quality and uniformity of staff reviews, to enhance communication
and understanding of the review process by interested members of the public and
nuclear power industry, and to stabilize the licensing process. For the most
part, the detailed acceptance criteria prescribed in the SRP are not new;
rather they are methods of review, that, in many cases, were not previously
published in any regulatory document.

Because of the evolutionary nature of the licensing requirements discussed
above and the developments in technology over the years, operating nuclear
power plants embody a broad spectrum of design features and requirements
depending on wher the plant was constructed, who was the manufacturer, and when
the plant was licensed for operation. The amount of documentation that defines
these safety-design characteristics also has changed with the a?c of the
plant--the older the plant, the less documentation and potentially the greater
the difference from current licensing criteria.

Although the earlier safety evaluations of operating facilities did not address
many of the topics discussed in current safety evaluations, all operating
facilities have been reviewed more recently against a substantial number of
major safety issues that have evolved since the operating license was issued.

Conclusions of overall adequacy with respect to these major issues (e.g.,emer-

gency core cooling system, fuel design, and pressure vessel design) are a
matter of record. On the other hand, a number of other issues (e.g., seismic
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considerations, tornado and turbine missiles, flood protection, pipe break
effects inside containment, ana piping whip) have not been reviewed against
today's acceptance criteria for many operating plants, and documentation for
them is incomplete.

1.2 Systematic Evaluation Program Objectives

The Systematic Evaluation Program (SEP) was initiated by the U.S. Nuclear
Regulatory Commission (NRC) in 1977 to review the designs of older operating
nuclear reactor plants in order to reconfirm and document their safety. The
review provides (1) an assessment of the significance of differences between
current technical positions on safety issues and those that existed when a
particular plant was licensed, (2) a basis for deciding how these differences
should be resolved in an integrated plant review, and (3) a documented evalua-
tion of plant safety.

The original SEP objectives were:

(1) The program should establish documentation that shows how the criteria
for each operating plant reviewed compare with current criteria on
significant safety issues, and should provide a rationale for acceptable
departures from these criteria.

(2) The program should provide the capability to make integrated and balanced
decisions with respect to any required backfitting.

(3) The program should be structured for early identification and resolution
of any significant deficiencies.

(4) The program should assess the safety adequacy of the design and operation
of currently licensed nuclear power plants.

(5) The program should use available resources efficiently and minimize
requirements for additional resources by NRC or industry.

The program objectives were later interpreted to ensure that the SEP also
provides ‘afety assessments adequate for conversion of provisional operating
licenses (POLs) to full-term operating licenses (FTOLs). Many of the plants
selected for review were licensed before a comprehensive set of licensing
criteria had been developed. They include five of the oldest nuclear reactor
plants and seven plants under NRC review for the conversion of POLs to FTOLs.
The plants to be considered under the original Phase II program were

(1) Yankee Rowe (FTOL PWR)
(2) Haddam Neck (FTOL PWR)
(3) Millstone 1 (POL BWR)
(4) Oyster Creek (POL BWR)
(5) Ginna (POL PWR)

(6) LaCrosse (POL BWR)

(7) Big Rock Point (FTOL BWR)
(8) Palisades (POL PWR)
(9) Oresden 1 (FTOL BWR)
(10) Dresden 2 (FTOL BWR)
(11) San Onofre 1 (POL PWR)
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The SEP review of Dresden 1 has been deferred because the plant is undergoing
an extensive modification and is not scheduled for restart before June 1986.
Therefore, the total number of plants being reviewed for Phase II is 10.

1.3 Description of Plant

The Big Rock Point Nuclear Power Plant site is located in Charlevoix County,
between the towns of Charlevoix and Petoskey, on the northern shore of Michigan's
lower peninsula. The licensee is Consumers Power Company. As shown schemati-
cally in Figure 1.1, the Big Rock Point Nuclear Power Plant consists of a direct
cycle, forced circulation boiling-water reactor; a power extraction system; and
associated service facilities. The principal structures include a 130-ft-
diameter spherical containment vessel, a turbine building, a structure housing
water intake facilities, a 240-ft-ventilation stack, and waste storage vaults.

The containment vessel houses the reactor, recirculation piping, pumps, steam
drum, fuel pool, and equipment for removal of shutdown heat. The turbine-

generator and other conventional plant components are housed in a separate
adjoining building.

A1l components of the reactor and primary coolant system are designed for a sys-
tem pressure and power of 1,500 psia and 240 thermal megawatts (MWt) (licensed
power leval), respectively, to enable plant operation up to 75,000-kW gross
electrical output. The turbine is a 3,600-rpm, tandem-compound, double-flow,
condensing unit directly connected to a hydrogen-cooled generator, which in turn
is connected through a reduction gear to an air-cooled exciter. Three points

of extraction for feedwater heating are provided.

Two half-capacity, vertical, multistage centrifugal pumps pump the condensate
from the hotwell through the condensate system to the suction of the reactor
feed pumps. Two feedwater pumps, taking suction direcily from the condensate
system, discharge feedwater through the high-pressure heater and through a
common header to the reactor steam drum. They are horizontal, multistage,
centrifugal pumps.

1.4 Summary of Operating History and Experience

The Big Rock Point plant received a provisional operating license on August 30,
1962, and began commercial operation on March 29, 1963. A full-term operating
license was issued on May 1, 1964. In May 1964, the licensee increased power
from 157 MWt to 240 MWt. Some major modifications made by the licensee since
the plant was licensed are as follows. The reactor thermal shields were modi-
fied in the period of September 1964 through September 1965. The post-incident
cooling system was modified in 1975. A reactor depressurization system was
installed in 1976. The reactor coolant inlet diffusers and a leak in a control
rod drive housing were repaired in 1979.

1.4.1 Summary of Oak Ridge National Laboratory Report

1.4.1.1 Introduction

To ensure that the plant's operating history, including plant transients, was
appropriately evaluated and factored into the NRC staff evaluation, the staff
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requested the Oak Ridge National Laboratory (ORNL) to perform a detailed
review. A copy of the ORNL report is attached as Appendix F. The licensee
commented on a draft version of this report in a letter dated January 14,
1983(a). Some of these comments are reflected in the final version; however,
the remaining comments reflect differences in judgment or interpretation. The
staff does not believe that these differences affect the conclusions drawn in
this evaluation.

Table 1.1 presents the Big Rock Point reactor availability and plant capacity
factors. Values range from a low in 1975, when the unit was shut down for
part of the year for thermal shield modifications, to a high during 1971, when
the reactor was shut down only 18 days throughout the entire year.

From 1962 to 1981, Big Rock Point has experienced 124 forced shutdowns and 69
forced power reductions. In reviewing the forced shutdowns and power reductions,
one is examining events during which the plant was forced to shut down or to
reduce power as a result of some abnormal condition. Some abnormal conditions
that resulted in a forced shutdown are identifiable as initiating events of
design-basis-event (DBE) accidenrt scenarios. These events can be associated
with 21 of the 124 forced shutdowns. (See Table 4.4 in Appendix F for events
occurring through 1981.)

Oak Ridge National Laboratory reviewed licensee event reports for Big Rock
Point* and, at the time of review, approximately 366 individual events were
evaluated. Human error and procedural inadeguacies have caused or at leasti
complicated 46% of all reportable events at Big Rock Point. Human errors
include administrative, design, installation, maintenance, and operator errors.

1.4.1.2 Forced Shutdowns and Power Reductions

The primary objective of the review of the operating experience at Big Rock
Point was to identify any substantial performance of safety systems. The two
criteria for this evaluation were

(1) events that subjected the plant to a DBE-initiating condition

(2) events that caused a loss of a safety function designed to mitigate the
effects of the DBEs.

In al) cases of DBE shutdowns (21 events), the events did not initiate any
sequence that resulted in a safety hazard to the plant or environs.

The DBE with the highest frequency (9 events) was loss of external load. Only
three of these events resulted in a complete loss of offsite power with two
occurring before the installation of a 46-kV transmission line in 1968. Each
of these events was caused by equipment failure or a storm. The other six
losses of external loads were partial losses. In each event, the 138-kV
transmission 1ine was isolated from the plant. T'e causes of these six e ents
were electrical storms (3), human errors (2), and relay malfunctiors (1). The
complete losses occurred in 1965, 1966, and 1972. The partial losses of

*Referenced in Appendix A of the ORNL report, Tables Al.1l through A2.11 (see
Appendix F of this report).
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power occurred during two different periods: June 1970 to September 1971 (4)
and April 1978 to May 1978 (2). The remaining 12 DBE-related forced shutdowns
and power reductions were caused by

(1) steam pressure regulator malfunction resulting in decreased steam flow (3)
(2) turbine trip (3)

(3) reactor coolant pump trip (2)

(4) control rod maloperation (2)

(5) loss of normal feedwater flow (1)

(6) loss of condenser vacuum (1)

Equipment failures caused 10 of the DBEs; human errors accounted for 7. Elec~
trical storms caused an additional four DBEs when the 138-kV transmission line
was lost. A1l four storms occurred between 1966 and 1971. Sixteen of the

DBEs occurred between 1962 and 1972. After 1972, the frequency of DBEs decreased

significantly with equipment failures causing four DBEs and human errors caus-
ing one.

1.4.1.3 Reportable Events

In the reportable event segment of the operating review of Big Rock Point, 366
events were reviewed. Until 1974, Big Rock Point had reported an average of
seven events per year. The peak year for reportable events occurred in 1977,
when Big Rock Point filed reports on 50 events. Since 1974, the average num-
ber of reportable events has increased to 39. The primary cause of reportable
events has been inherent equipment failure, which contributed to 52% of all
events. Human errors (including administrative, design, fabrication, instal-
lation, maintenance, and operator error) caused 46% of the reportable events.
Other causes, such as lightning, were responsible for 1%. For the remaining
1X¥ of reportable events, no causes were reported. No trends in the causes of
reported events were identified.

Of the 366 reported events, 6 were identified as significant:
(1) loss of offsite power (2)
(2) containment integrity violated (1)

(3) both fire pumps unavailable while automatic depressurization system (ADS)
was unavailable (1)

(4) failure of two reactor protection system (RPS) channels while 138-kV line
was unavailable (1)

(5) recirculation diffusers break off (1)

Inherent failures, human errors, and the weather each caused two events. No
trend was observed in the frequency of significant events, and no major problems
in terms of plant safety were identified.

1.4.1.4 Recurring Events

The following three types of recurring events were noted during the review of
Big Rock Point's operating history:
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(1) control rod drive problems
(2) failed fuel elements
(3) failures involving the emergency condenser

Many of the difficulties encountered with the control rod drives and fuel
elements were limited to the earlier years of operation. Recurring problems
involved the control rods drifting out of the core, galling of the control rod
index tubes, jamming of the rods so that they could be inserted but not with-
drawn, and withdrawal times less than the Technical Specifications limit. The
first three types of problems have not occurred since 1968. The last time a
control rod's withdrawal time was less than the limit was 1978.

Big Rock Point is a high-power density reactor that has been involved in
development .| programs to test high-performance fuel elements. It was during
these developmental programs that fuel cladding failures occurred. The fuel
cladding failures did not pose any safety problems because power reductions
kept the off-gas activity within acceptable limits.

Eleven events involved failures with the emergency condenser. Two of the
failures rendered one of the two emergency condenser loops inoperable in 1973
and 1978. However, a single tube bundle is sufficient to remove decay heat.

1.4.2 Operating Experience, January 1, 1982, Through February 28, 1983

The unit operated from January 1, 1982, through February 28, 1983, and experi-
enced three reactor trips, one reactor shutdown, one removal of the main gen-
erator from the grid, and one refueling outage. Gross electrical generation
was restricted during this period to approximately 65 megawatts-electric (Mwe)
because of thermal margin considerations. Capacity and service factors computed
for the year 1982 are 63.2% and 70.8%, respectively. Capacity and service
factors computed through February 1983 are 92.8% and 100%, respectively.
Cumulative capacity and service factors for the 1ife of the unit are 57.4% and
69%, respectively. Three reactor trips occurred on January 7, June 11, and
December 7, 1982. The first was a manual scram caused by a faulty reactor
protection system reset switch, which led to several control rods drifting
into the core. The second trip was a manual scram necessitated by a fire in
the exciter housing of the main generator. The third trip was an automatic
scram brought on by a broken terminal board that caused a false turbine stop
valve closed signal to be sent to the generator output breaker which resulted
in a turbine load rejection and subsequent reactor trip.

Significant facility modifications performed during the last refueling outage
included (1) addition of a water makeup line to the spent fuel pool; (2) up-
grading of the containment pressure monitoring instrumentation; (3) modifica-
tion of the secondary water supply to the emergency condenser, permitting
remote actuation; and (4) modification of the containment spray system piping
and control system.

1.4.3 Regulatory Performance, January 3, 1982, Through February 28, 1983
A management meeting was held with the licensee on October 28, 1982, to discuss

the findings of the NRC Systematic Assessment of Licensee Performance (SALP),
which was conducted in accordance with NRC Manua)l Chapter 0516. The review
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included the licensee's performance with the objective of improving regulatory
programs and performance and was based on activities from July 1, 1981, through
June 30, 1982. The SALP Board concluded that the licensee's operational and
regulatory performance was generally acceptable and directed toward safe opera-
tion. The SALP Board's conclusions for each of the 11 functional areas were
categorized as follows:

Category 1

Reduced NRC attention may be appropriate. The attention and involvement of
the licensee's management are aggressive and oriented toward nuclear safety;
the licensee's resourccs are adequate and are reasonably effective so that
satisfactory performance with respect to operational safety or construction is
being achieved.

Category 2

NRC attention should be maintained at normal levels. The attention and involve-
ment of the licensee's management are evident and are directed toward nuclear
safety; the licensee's resources are adequate and are reasonably effective so
that satisfactory performance with respect to operational safety and construc-
tion is being achieved.

Category 3

Both NRC and licensee attention should be increased. The attention and involve-
ment of the licensee's management are acceptable and are directed toward

nuclear safety, but weaknesses are evident; the licensee's resources appear
strained or not effectively used so that minimally satisfactory performance
with respect to operational safety and construction is being achieved.

The following functional areas were evaluated:

(1) plant operations

(2) radiological controls

(3) maintenance

(4) surveillance

(5) fire protection and housekeeping
(6) emergency preparedness

(7) security and safeguards

(8) refueling operations

(9) licensing activities

(10 training

(11) environmental protection and confirmatory measurements

The SALP Board ranked the licensee's performance as Category 1 in three areas,
Category 2 in six areas, and Category 3 in two areas, namely, radiological
controls and training. The SALP Board concluded that the licensee's performance
during the period remained satisfactory.

Thirty-five events were reported through February 28, 1983, by the licensee

event report system. Of these, 21 were due to component failure, 3 to design,
2 to defective procedures, and 5 to personnel error.
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1.4.4 Regulatory Performance, March 1, 1983, Threough March 31, 1984

The performance during this period of operation was not significantly different
from previous experience in most respects. The most notable changes were:

(1) wupgrading from Category 3 to Category 2 in the areas of radiological
controls and training as noted in the SALP report for the period of
July 1, 1982, through June 30, 1983

(2) completion of testimony for the spent fuel pool capacity expansion

(3) completion of a major refueling outage with 10-year inservice inspection
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Table 1.1 Availability and capacity factors for Big Rock Point

Average 19652 19662 19677 1968% 1969% 1970%° 1971 1972

Reactor o 1ilability - - 14.8 75.1 83.7 81.f 8¢S.7 93.5 96.7 80.0
Unit avai.ability d : : 14.6 73.6 81.8 80. 2 C C C 79.9
Unit capacity (MDC)e 132 60.5 75.7 68.8 67.3 64.6 59.3 70.7
Unit capacity (DER) 13.0 74.6 63.7 58.5 69.7

d3S uLod yooy Big

1980 1961 Cumulative

1978 1979

Average 1975 1976 1977

Peactor availability 0. 60.3 51.4 74. 1 78.9 24 . 79. 9]. 70.0
Unit availability | 59.8 50.1 73.4  77.9 . .9  90.6 68.6
Unit capacity (MDC)' : 46.7 39.2 63.4 71.9  20. .t 83.6 56.8
Unit capacity (DER)® | . 46.1 38.7 57.2 63.6 i 6 74.5 53.2

November to November

November 1979 to December 1970

No da.« (ND)

MDC maximum dependable capacity

a
b
c
d

“DER design electrical rating

Source: Oak Ridge National Laboratory Repoit (see Appendix F of this report)




2 REVIEW METHOD
2.1 Overview

The Systematic Evaluation Program (SEP) review procedure represents a departure
from the typical NRC staff reviews conducted to support the granting of a con-
struction permit or operating license for a new facility or a license amendment
for an operating facility. A typical licensing review starts with the submittal
by the utility of a safety analysis report (SAR) that describes the design of
the proposed plant. The staff reviews the SAR on the basis of the Standard
Review Plan (SRP), regulatory guides, and branch technical positicns that con-
stitute current licensing criteria. The guidelines in the SRP represent accept-
able means of complying with licensing reguiations specified in Title 10 of the
Code of Federal Regulations (10 CFR).

The SEP was initiated by NRC, and not by the licensee as part of an application
for a license or request for a license amendment. The SEP procedure involves
several phases of data gathering and evaluation so that an integrated assess-
ment of the overall plant safety can be made. The various phases and their
interrelationships are described below.

2.2 Selection of Topic List

A Tist of significant safety topics was derived from existing safety issues
during Phase I of the program. More than 800 items were considered in the
development of the original list; however, a number of these were found to be
duplicative in nature or were deleted for other reasons. Categories of topics
that were deleted for other reasons are (1) those not normally included in ihe
review of light-water reactors, (2) those related either to research-and-
development programs or to the development of analytical evaluation models and
methodology, and (3) those that are reviewed on a periodic basis in accordance
with current criteria (e.g., fuel performance). The topics retained numbered
137; these were arranged in groups corresponding to the organization of the
SRP. A "definition" was prepared for each topic to ensure a common under-
standing. This definition plus a statement of the safety objective for the
review and the status of the review at that time is contained in Appendix A
for ease of reference.

During the course of this review, the number of topics that applied to all
plants was reduced further because some topics were being reviewed generically
under either the Unresolved Safety Issues (USIs) program or the Three Mile
Island (TMI) NRC Action Plan; also, duplicates found within the SEP topics were
deleted. Appendix B shows these topics along with the corrasponding USI, TMI
task, or SEP topic referenced. The basis for deletion appears in Appendix A
under individual topics.

Plant-specific deletions other than those common to all SEP plants were made to
account for nonapplicability of particular topics to Big Rock Point. The plant-
specific topics that were removed for Big Rock Point and the bases for deletion
are shown in Appendix C.
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For Big Rock Point, this process resulted in 85 topics from the topic list that
formed the SEP review. The final list of 85 topics that were reviewed for Big
Rock Point appears in Section 3.1.

The milestones in the review of the SEP program and the Big Rock Point Plant
are shown in Table 2.1.

2.3 Topic Evaluation Procedures

Each SEP topic in Section 3.1 was reviewed to determine whether the correspond-
ing plant design was consistent with current licensing criteria such as regula-
tions, guides, and SRP review criteria, or the equivalent of such criteria.
Safety evaluation reports (SEls) for all 85 topics were issued to document the
comparison with current licensing criteria and to identify potential areas for
modifiLation. References for letters regarding the individual topic SERs are
contained in Appendix £. These documents describe the detailed evaluations
where conclusions are summarized in this report.

Topics were evaluated by one of two methods:

(1) The NRC staff reviewed and formally issued an SER to the licensee. This
SER was termed a draft because it was only one input element to the evalua-
tion. The purpose of the draft SER was to verify the factual accuracy of
the described facility and to allow the licensee to identify possible
alternate approaches to meeting the current licensing criteria. After a
review of the licensee's comments on the draft SER, factual changes were
incorporated as needed. proposed alternatives were reviewed, and the SER
was issued in final form.

(2) The licensee submitted an SAR, and the staff issued a final SER based on a
review of this submittal.

After completion of the topic evaluation, the disposition of each topic was
grouped according to one of the following results:

(1) The plant is consistent with current licensing criteria and the topic
review is considered complete. If the plant does not meet current
licensing criteria, but the present design is equivalent to current
criteria, the topic is also considered complete. A justification for
this conclusion is provided in the topic SER. The topics in this
category are identified in Section 3.1 of this report by an asterisk.

(2) The plant is not consistent with current licensing criteria, but the
licensee has implemented or proposed design or procedural changes
that the staff finds acceptable. A summary of the topic evalua-
tion and the corrective actions taken in this category appear in
Section 3.3.

(3) The plant is not consistent with current licensing criteria, and the
differences from these criteria are to be evaluated as potential
candidates for modification. If the staff determines the difference
is of immediate safety significance, action is taken to resolve the
issue promptly. No issues at Big Rock Point required that prompt
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action be taken. If the difference is not of immediate safety
significance, the resolution is deferred to the integrated plant
safety assessment to obtain maximum benefit from coordinated and
integrated modification decisions. The SEP evaluation of al)

85 topics led to the conclusion that 34 topics were not consistent
with current criteria. Of these, 2 topics were resolved during the
topic review and are addressed in Section 3, and 32 were considered
in the integrated safety assessment and appear in Section 4. The
licensee has proposed integration of some modifications proposed
during the topic review with modifications resulting from the
integrated assessment.

2.4 Integrated Piant Safety Assessment

The objective of the integrated plant safety assessment is to make balanced
and integrated decisions on implementing current licensing criteria to SEP
facilities. Factors considered important in reaching decisions on implemen-
tation include safety significance, radiation exposure to workers, and, to a
lesser extent, implementation impact and schedule.

A meeting was held with the licensee (Consumers Power Company) to discuss
these factors as they related to the differences identified during the SEP
review between actual facility design and current licensing criteria and to

obtain the Ticensee's views on safety significance and possible corrective
actions.

The Ticensee by letter dated February 28, 1983, proposed corrective actions
for most of the identified differences. Subsequently, in a letter dated
March 18, 1983, the licensee requested that the scope of issues to be
addressed in the integrated assessment be expanded to include many of the
pending licensing actions for Big Rock Point which had evolved from staff
reviews outside the scope of SEP. These additional issues included many of
the TMI Action Plan requirements and USI implementation criteria that were
excluded from the SEP scope of review. These issues also included other
generic implementation criteria (e.g., multiplant actions) and utility-
sponsored plant improvements.

The purpose of the expanded scope of icsues is to develop a "living schedule"
of plant improvements and ongoing engineering analyses to provide the most
efficient use of the licensee's resources. The licensee, by letter dated
June 1, 1983, identified specific issues to be considered in the integrated
assessment and presented the results of their integrated assessment review
of these issues. The licensee's integrated assessment was conducted by a
Technical Review Group (TRG) using experience and insights gained froi the
utility-sponsored probabilistic risk assessment as described in Section 5.2.

Because the staff's decisions in the integrated assessment sometimes rely on
judgment, risk assessment technijues were similarly used to the extent possible
to supplement the staff's judgments concerning the safety significance of a
particular issue. A limited probabilistic risk assessment (PRA), performed by
Science Applications, Inc. (SAI) for the staff, was based on a plant-specific
PRA performed by the licensee. The limited PRA, along with comments by the
staff, appears in Appendix D. For reasons given in Appendix D, only certain
topics could te readily analyzed by a PRA. The staff used risk assessment
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techniques for evaluating selec.ed SEP topics as well as the additional issues
described in Section 5, including NUREG-0737 and multiplant action items. The
risk reduction potential (expressed as societal dose reduction) was calculated
for the proposed resolution of Section 4 and Section 5 topics The risk reduc-
tion potential was then considered along with implementation costs to provide
an input for the resolution of issues pertaining to Big Rock Point

Although the staff's integrated assessment considered all of the issues col-
lectively, the results are presented in two parts for clarity. Section 4
presents the issues that evclved from the SEP topic reviews, as descrited in
Sections 2.3 and 3 Section 5 presents ihe non-SEP issues, that is, the
pending licensing actions and utility-sponsored plant .mprovements that con-
stitute the expanded scope of the integrated assessmC.ic

The staff's findings presented in the draft integrated assessment were dis-
cussed with the Advisory Committee on Reactor Safeguards in November 1983. The
Committee's comments and the staff's response to those comments appear in
Appendix I.

The draft integrated assessment was issued in September 1983. To provide an
additional level of perspective to the staff's findings, the draft integrated
yssessment was reviewed by five independent consultants The consultants’
comments, and the staff's response to the comments, appear in Appendix J.

Inasmuch as a number of the projects were ongoing at the time that this report
was issued in draft form, a number of these projects have subsequently been
completed. This final version identifies the schedules for all the remaining
projects, which constitute the foundation for the licensee's integrated imple-
mentation schedule. The final results of the integrated assessment are based
on commitments and implementation schedules proposed by the licensee in letters
dated February 2, 1984, and May 2, 1984.
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Table 2.1 Topic list selection and resolution

ORIGINAL PHASE I TOPIC LIST
800

Many of these topics were deleted because they were duplicative

in nature, were not normally included in the review of light-water
reactors, were related to research-and-development programs, or were
reviewed on a periodic basis in accordance with current criteria.

FINAL LIST OF PHASE 1 TOPICS REVIEWED DURING PHASE 1I
137 (see Appendix A)

Of the 137 topics, 23 were deleted because they were being reviewed
generically under either the Unresolved Safety Issues (USIs) program
or the Three Mile Island (TMI) NRC A;fion Plan (see Appendix B).

REMAINING TOPICS AFTER DELETION OF USIs AND TMI-RELATED TOPICS
114

O0f the remaining 114 topics, 29 were deleted because the topics did
not apply to Big Rock Point (see Appendix C).

FINAL NUMBER OF TOPICS REVIEWED FOR BIG ROCK POINT
85 (see Section 3.1 and Appendix E)

{

TOPICS THAT MET CURRENT CRITERIA OR WERE
ACCEPTABLE ON ANOTHER DEFINED BASIS

53 (see Section 3.2)

'

TOPICS THAT MET CURRENT CRITERIA OR WERE ACCEPTABLE ON ANOTHER
DEFINED BASIS AFTER MODIFICATIONS MADE DURING TOPIC REVIEW

zisn Section 3.3)

TOPICS CONSIDERED FOR BACKFIT IN THE INTEGRATED ASSESSMENT
30 (see Table 4.1 and Sections 4.1-4.28)
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3 SEP TOPIC EVALUATION SUMMARY

3.1 Final Big Rock Point-Specific List of 85 Topics Reviewed

Listed below are the 85 topics that were reviewed for Big Rock Point. The topics
with asterisks are those for which the plant meets current criteria or was
acceptable on another defined basis:

TOPIC TITLE

II-1.A* Exclusion Area Authority and Control

I11-1.8* Population Distribution

I+1.L" Potential Hazards or Changes in Potential Hazards Due to

Transportation, Institutionai, Industrial, and Military
Facilities

I1-2.A Severe Weather Phenomena

I11-2.C* Atmospheric Transport and Diffusion Characteristics for Accident
Analysis

I1-3.A* Hydrologic Description

I1I-3.8 Flooding Potential and Protection Requirements

11=3.8.1 Capability of Operating Plant To Cope With Design-Basis Flooding
Conditions

11~3.6 Safety-Related Water Supply (Ultimate Heat Sink [UHS])

I1-4* Geology and Seismology

11-4 A% Tectonic Province

I11-4.B Proximity of Capable Tectonic Structures in Plant Vicinity

I1-4.C* Historical Seismicity Within 200 Miles of Plant

11-4.D* Stability of Slopes

11-4.F* Settiement of Foundations and Buried Equipment

I1I-1 Classification of Structures, Systems and Components (Seismic
and Quality)

I11-2 Wind and Tornado Loadings

ITI-3.A Effects of High Water Level on Structures

11=3.C Inservice Inspection of Water Control Structures

I11-4.A Tornado Missiles

I11-4.8 Turbine Missiles

I111-4.C* Internally Generated Missiles

111-4.D* Site-Proximity Missiles (Including Aircraft)

I1I-5.A Effects of Pipe Break on Structures, Systems and Components

I1I-5.8 Pipe Break Outside Containment

I11-6 Seismic Design Considerations

I11-7.8 Design Codes, Design Criteria, Load Combinations, and Reactor
Cavity Design Criteria

I11-7.D* Containment Structural Integrity Tests

I111-8.A Loose-Parts Monitoring and Core Barrel Vibration Monitoring

I111-8.C* Irradiation Damage, Use of Sensitized Stainless Steel, and
Fatigue Resistance

I1I-10.A Thermal-Overload Protection for Motors of Motor-Operated Valves

IV-1.A* Operation With Less Than A1l Loops in Service
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VI-10.A
VII-1.A
vIiI-1.8*

Vij=ae
VII-3*
VII-6*
VIII-1.A*

vIII-2*
VIII-3.A*
viII-3.8
viiIi-4
IX-1*
IX-3

IX-5
IX-6*
XIII-2*
Xv-1*

TITLE

Reactivity Control Systems Including Functional Design and
Protection Against Single Failures

Piping and Safe-End Integrity

Reactor Coolant Pressure Boundary (RCPB) Leakage Detection
Reactor Vessel Integrity

Residual Heat Removal System Heat Exchanger Tube Failures
Residual Heat Removal System Reliability

Requirements for Isolation of High- and Low-Pressure Sys'ems
Residual Heat Removal System Interlock Requirements

Water Purity of BWR Primary Coolant

Organic Materials and Postaccident Chemistry

Mass and Energy Release for Postulated Pipe Break Inside
Containment

Containment Pressure and Heat Removal Capability

Containment Isolation System

Containment Leak Testing

Emergency Core Cooling System Actuation System

Core Spray Nozzle Effectiveness

Engineered Sarety Feature Switchover From Injection to
Recirculation Mode (Automatic Emergency Core Cooling System
Realignment)

Emergency Core Cooling System (ECCS) Single-Failure Criterion
and Requirements for Locking Out Power to Valves, Including
Independence of Interlocks on ECCS Valves

Appendix K--Electrical Instrumentation and Control Re-reviews
Failure Mode Analysis (Emergency Core Cooling System)
Long-Term Cooling Passive Failures (e.g., Flooding of Redundant
Components)

Testing of Reactor Trip System and Engineered Safety Features,
Including Response-Time Testing

Isolation of Reactor Protection System From Nonsafety Systems,
Including Qualification of Isolation Devices

Trip Uncertainty and Setpoint Analysis Review of Operating Data
Base

Engineered Safety Features System Control Logic and Design
Systems Required for Safe Shutdown

Frequency Decay

Potential Equipment Failures Associated With Degraded Grid
Voltage

Onsite Emergency Power Systems (Diese! Generator)

Station Battery Capacity Test Requirements

DC Power System Bus Voltage Monitoring and Annunciation
Electrical Penetrations of Reactor Containment

Fuel Storage

Station Service and Cooling Water Systems

Ventilation Systems

Fire Protection

Safeguards/Industrial Security

Decrease in Feedwater Temperature, Increase in Feedwater Flow,
Increase in Steam flow, and Inadvertent Opening of a Steam
Generator Relief or Safety Valve
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TOPIC TITLE

Xy~ 3= Loss of External Load, Turbine Trip, Loss of Condenser Vacuum,
Closure of Main Steam Isolation Valve (BWR), and Steam Pressure
Regulator Failure (Closed)

XV=-4* Loss of Nonemergancy AC Power to the Station Auxiliaries
XV-5* .oss of Normal Feedwater Flow
Xv-7* Reactor Coolant Pump Rotor Seizure and Reactor Coolant Pump
Shaft Break
XV-8 Control Rod Misoperation (System Malfunction or Operator Error)
XV-9* Startup of an Inactive Loop or Recirculation Loop at an Incorrect

Temperature, and Flow Controller Malfunction Causing an Increase
in BWR Core Flow Rate

XV-11* Inadvertent Loading and Operation of a Fuel Assembly in an
Improper Position (BWR)

XV-13* Spectrum of Rod Drop Accident (BWR)

XV-14% Inadvertent Operation of Emergency Core Cooling System and

Chemical and Volume Control System Malfunction That Increases
Reator Coolant Inventory

XV-15* Inadvertent Opening of a PWR Pressurizer Safety/Relief Valve or
a BWR Safety/Relief Valve

XV-16* Radiological Consequences of Failure of Small Lines Carrying
Primary Coolant Qutside Containment

XvV-18 Radiological Consequences of Main Steam Line Failure Outside
Containment

XV-19* Loss-of-Coolant Accidents Resulting From Spectrum of Postulated
Piping Breaks Within the Reactor Coolant Pressure Boundary

Xv-20* Radiological Consequences of Fuel-Damaging Accidents (Inside

. and Outside Containment)

XVII* Operational Quality Assurance Program!

3.2 Topics for Which Plant Design Meets Current Criteria or Was Acceptable
on_Another Defined Basis

As listed in Section 3.1.

3.3 Topics for Which Plant Design Meets Current Criteria or Equivalent Based
on Modifications Implemented by the Licensee

This section summarizes those topics (II-1.A and IV-1.A) that meet current
criteria as a result of modifications made or committed to by the licensee

during topic review. (These topics are also listed in Section 3.1 because they
now meet current criteria.)

!The Operational Quality Assurance Program was reviewed according to the
criteria specified for operating reactors in 1974 (see Appendix A). NRC is
currently evaluating all aspects of Nuclear Power Plant Quality Assurance

Programs. Additional review of this issue will be performed outside the
context of SEP.
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3.3.1 Topic II-1.A, Exclusion Area Authority and Control

The safety objective of this topic is to ensure that appropriate exclusion area
authority and control are maintained by the licensee as required by 10 CFR 100.
The review was conducted in accordance with the guidance given in SRP Sec-

tion 2.1.2. The staff concluded that the licensee did not have control of traf-
fic on the Chesapeake and Ohio Railroad line which traverses a part of the
exciusion area.

The licensee subsequently modified the emergency plan so that the Sheriff will
have adequate control over rail traffic on this line during an emergency.

3.3.2 Topic IV-1.A, Operation With Less Than All Loops in Service

The safety objective of this topic is to ensure that flow through an inactive
loop does not interfere with safety instrumentation or cause core flow asym-
metries that invalidate the models upon which the ECCS designs are based.

The licensee provided sufficient analysis to permit the issuance of Amendment 48
to Facility Operating License DPR-6.
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4 INTEGRATED ASSESSMENT SUMMARY

Table 4.1 shows the list of topics considered in the integrated assessment,
whether Technical Specification requirements or modifications are needed, and
whether or not the licensee proposes to modify Big Rock Point. A more detailed
description of each topic with identified differences follows.

Implementation schedules have not been completed by the license~. This is
consistent with the current status of the staff's integrated assessment review.
The licensee will be requested to complete implementation schedules for all

plant modifications ancd procedure revisions following review by the Advisory
Committee on Reactor Safeguards (ACRS) of this draft Integrated Plant Safety
Assessment Report (IPSAR). Final implementation schedules will be developed by
the licensee within 90 days of the publication of this report and will be identi-
fied in the supplement. The differences from current licensing criteria iden-
tified in this section were derived from the safety evaluation reports referenced
in Appendix E.

A limited probabilistic risk assessment (PRA) has been performed for 14 of the
SEP topics with identified differences from current iicensing criteria. This
limited PRA is presented in Appendix D and is based on a plant-specific PRA
study performed by the iicensee. This risk perspective has been used to judge
the importance of the identified differences in relation to accident sequences
leading to core melt, with due consideration of the uncertainties in the PRA
techniques. In addition, the licensee has performed his own integrated assess-
ment, submitted by a letter dated February 28, 1953, and has proposed correc-
tive actions to resolve those issues considered significant.

The licensee's submittal and the limited risk assessment have been evaluated
by the staff and used as input to this integrated plant safety assessment.
Where the licensee's proposed corrective actions are consistent with or equiv-
alent to current licensing criteria, they constitute the basis for the staff's
acceptance. The remaining issues were evaluated using the process described
in Section 2.4.

4.1 Topic 1I-2.A, Severe Weather Phenomena

The topic evaluation identified wind and tornado loading conditions that

had not been considered in the original plant design. These conditions are
addressed in relation to Topics III-2 and III-4.A for wind and tornado load-
ings and tornado missiles in Sections 4.5 and 4.8, respectively.

4.2 Topic II-3.B, Flooding Potential and Protection Requirements;
opic I1I-3.B.1, Capability of Operating Plants To Cope With
Design-Basis Flooding Conditions; and Topic II-3.C, Safety-Related
Water Supply (UTtimate Heat Sink [UHS])

10 CFR 50 (GDC 2), as implemented by SRP Sections 2.4.2, 2.4.5, 2.4.10, 2.4.11,
and 3.4.1 and Regulatory Guides 1.27 and 1.59, requires that structures, sys-
tems, and components important to safety be designed to withstand the effects
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of natural phenomena such as flooding. The safety objective of these topics
(I1-3.8, 11-3.B.1, and II-3.C) is to verify that adequate operating procedures
and/or system designs are provided to cope with the design-basis flood.

The site grade elevation is 583.5 to 594 ft mean sea level (MSL). During the
staff's review of the hydrology-related topics, the following flooding eleva-
tions were identified, as defined by current licensing criteria:

probable maximum flood (PMF) resulting from:
probable maximum precipitation (PMP) - 598.8 ft MSL
probable maximum surge (PMS) from wave runup - 586.8 ft MSL

As a result of these flooding levels, the staff has identified the following
issues.

4.2.1 Design-Basis Ground Water Level

The original design value for ground water level at Big Rock Point was 583.6 ft
MSL. In lieu of an analysis to determine the maximum ground water level, a
ground water level at plant grade should be assumed when considerin9 uplift

and hydrostatic forces separately from seismic loadings. The staff's review

of this topic indicates that plant structures can withstand ground water

levels at plant grade, and, therefore, this issue is resolved to the staff's
satisfaction.

In Tieu of further analysis to determine the ground water level to be used in
combination with seismic loading, the highest recorded lake level (approximately
584 ft MSL) may be used. As part of the SEP Topic III-6 evaluation, load com-
binations involving seismic loading and ground water level were considered

using the original design-basis ground water elevation of 583.0 ft MSL. This
elevation is sufficiently close to the 584-ft value so that the staff finds it
acceptable. The adequacy of structures to resist the seismic-groundwater load
combination is being reviewed in SEP Topic III-6. Other load combinations are
being addressed in SEP Topic III-7.B.

4.2.2 Probable Maximum Flood

fhe topic evaluation estimated that the PMF resulting from the PMP in the
drainage basin around the plant site would result in flooding elevations of
598.8 ft MSL at the west side of the turbine building. Further, a storm surge
from Lake Michigan was estimated to result in a flooding elevation of 586.8 ft
MSL at the intake str.:ture. These various flooding estimates were derived
from conservative analyses of the flooding events performed by consultants to
the staff.

By letter dated June 23, 1983, the licensee transmitted the results of a
flooding analysis of the site, which concluded that the maximum flood elevation
would be s)ightly below 594.0 ft MSL at the turbine building for the PMP and
PMF and 587.4 ft MSL for lake flooding. The licensee's evaluation of lake
flooding included wave runup effects for a fast moving squall in conjunction
with the maximum mean monthly lake level.
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Safe shutdown can be accomplished for flooding events in which the flooding
elevation does not exceed about 594.0 ft MSL at the turbine building and about
589.0 ft MSL outside and about 584.0 ft MSL inside the intake structure At

elevations, the interior of the structures would be flooded, but the
pumps and electric power supplies necessary for shutdown would be above the
flooding elevation Further, if cooling water could not be supplied by the
pumps inside the intake structures, the emergency condenser could operate
using the demineralized water storage tank with well-water cooling for contrel
valves.

aff reviewed detailed hydrologic engineering
veys, photographs of critical site features, and
tant on Lake Michigan flooding effects On the
additional information, the staff concludes that
lake flooding would not exceed 594.0 ft MSL at
ft MSL inside the intake structure In view of
nature of the assumptions regarding a PMF event,

ant can safely shut down in the event of a

mum lake water level that could
the ultimate heat sink.
ity of the plant under such con-
that the minimum water elevation
ge or would be 572.1 ft MSL with the
pumps, and fire pumps all operating. This
imum elevation of 570.0 ft MSL necessary to

nimum regquired net positive suction head for these oumps.

>tarft has reviewed th ensee’'s analyses and concludes that the probable

m water elevation will exceed the required 570.0 ft MSI Therefore,

e 1 Y 4
>sSue S esoived

4 Flood Emergenc 1ar

pic evaluatior concluded that the licensee's flood emergency plan in
1ts presant form doe: ot meet current criteria regarding its adequacy for

safe shutdown of lity following a severe flood Further, there is

Technical Specification (TS) 1imit that restricts plant operation
event

In a letter dated February 2, 1984, the licensee committed to develop an
emergency procedur2 that would instruct the operators to contact a local fire
department to request a pumper truck to refill the demineralized water storage
tank in the event the demineralized water transfer pump, demineralized water
fill pump, and fire pumps are disabled by the flooding events as described in
Sections 4.2.2 and 4.11

The demineralized water storage tank can supply cooling water to the emergency

condenser for approximately £ hours, which allows sufficient time to implement
such a procedure
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This new emergency procedure will be completed by November 1984 The staff
will confirm that this procedure identifies the appropriate corrective actions
to transfer functions and electrical loads to equipment located above the

maximum flooding elevation well before that equipment would be disabled by
flooding.

4.3 Topic 11-4.B, Proximity of Capable Tectonic Structures in Plant Vicinity

10 CFR 100, as implemented by SRP Sections 2.5.1 and 2.5.3, requires that the
site be reviewed with respect to local geological features that may lead to
earthquake faulting (resulting in ground motion) and caverns that may lead to
collapse. When the staff first considered the possibility of solution features
(caverns) beneath the site two concerns came to light:

(1) the possible existence of a large cavern under the site that could ulti-
mately cause subsidence or collapse

(2) the possibility of the development and enlargement of a new cavern during
the 1ife of the plant

These concerns arose after a review of the literature and a site visit by an

NRC geologist. In their report, "Solution Features in the Traverse Group of
Northwestern Michigan," Harding-Lawson Associates, geology consultants for
Consumers Power Company, presented data supporting their conclusion that exten-
sive solutioning is not going on in the site area at the present time, nor has

it Tikely been for the past several thousand years. The e/idence cited includes:

The sinks present in the quarries are filled with undisturbed glacial
deposits including sand, gravel, and till, thus dating the solution holes
as being at least Late Pleistocene age.

The open cavern in the Penn-Dixie quarry had been bridged by 60 to 80 ft
of rock before excavation and was well hLelow the present level of Lake

Michigan, indicating that it probably formed when the level of the lake
was much lower than it is today.

Movement of ground water through the rock, related to the wide range of
fluctuation of the surface of ancestral Lake Michigan during the Pleistocene
age, is believed to have caused most of the more geologically recent solu-
tioning activity. The level of Lake Michigan and the local ground water
surface have been relatively stable since the lake reached its present

level after the close of the Pleistocene age.

The site regi>n is covered by a blanket of relatively impermeable soil,

causing most pre~ipitation to run off rather than percolate down and move
through the rock

Extensive karst topography is not apparent at ground surface in the site
area. However, because of the scarcity of information on the condition of
site bedrock, the topic evaluation recommended that the licensee perform
additional studies to confirm bedrock competency.
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The licensee contracted with Commonwealth Associates, Inc. (CAI) of Jackson,
Michigan, to investigate the possible existence of solution cavities beneath
the plant. CAI reported its conclusions in the report "An Investigation Into
the Possible Existence of Solution Cavities Beneath the Big Rock Point Nuclear
Power Plant Near Charlevoix, Michigan," February 1983. In that report the con-
sultant concluded that the geologic processes that created solution features

in the area have not been active since the last episode of glaciation, and
there is insufficient information to confirm either the presence or absence of
cavities beneath the site.

On the basis of the evidence available to date, it is not likely that signifi-
cant solution activity is going on in the rock beneath the site, nor is it
likely that there are large caverns beneath the site sufficiently close to the
surface to cause subsidence or collapse beneath the plant, because indications
of this condition would probably have been observed during or shortly after con-
struction 20 years ago. The staff concludes that there is insufficient benefit
to be gained from conducting additional onsite investigations; therefore, no
further action is required.

4.4 Topic III-1, Classification of Structures, Systems, and Components
(Seismic and Quality)

10 CFR 50 (GDC 1), as implemented by Regulatory Guide 1.26, requires that struc-
tures, systems, and components important to safety be designed, fabricated,
erected, and tested to quality standards commensurate with the importance of
safety functions to be performed. The codes used for the design, fabrication,

erection, and testing of the Big Rock Point plant were compared with current
codes.

The development of the current edition of the American Society of Mechanical
Engineers "Boiler and Pressure Vessel Code" (ASME Code) has been a process
evolving from earlier ASME Code, American National Standards Institute, and
other standards, and manufacturer's requirements. In general, the materials of
construction used in earlier designs provide comparable levels of safety.

The review of this topic identified several systems and components for which

the licensee was unable to provide information to justify a conclusion that the
quality standards imposed during plant construction meet quality standards
required for new facilities. The staff did not identify any inadequate compo-
nents. However, because of the limited information on the components involved,
the staff was unable to conclude that for code and standard changes deemed
important to safety, the plant met current requirements. The staff will require
that the licensee complete the evaluations described in the following sections,
to demonstrate that adequate margins of safety exist for those components neces-
sary to mitigate the consequences of an accident or to ensure safe plant shut-
down, and include that information in the Final Safety Analysis Report update
which must be submitted within 2 years after the completion of the SEP review
(10 CFR 50.71). A plan for the update is currently scheduled to be available

in October 1985 (Section 5.3.25).

By letter date November 23, 1982(b), the licensee submitted an evaluation of
fracture toughness of the specified componants. That evaluation was reviewed
by the staff.
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4.4.1 Piping

Calculations similar to those presented in Section 4.2, Appendix A of Technical
Evaluation Report C5257-434, which was appended to the staff's evaluation
(letter dated April .6, 1982), should be performed in order to assess the
impact on the usage factor of gross discontinuities in Class 1 piping systems
for a medium and large number of cyclic loads.

The licensee was not able to generate the analysis required because of the
inability, at this time, to define the proper cyclic loads. The licensee
states that the loads will be defined as part of the analysis required under
SEP Topic III-6 (Section 4.12). The licensee has agreed to perform sample
analyses to confirm that there is an adequate margin of safety for piping
fatigue by using the methods used by the staff's consultant, as described in
the SER for this topic. This work is scheduled to be completed by June 1985.

4.4.2 Pressure Vessels

The licensee should demonstrate compliance with current fatigue analysis re-
quirements for all Class 1 vessels.

Th Ticensee was not able to perform the required analysis because of a lack

of information on loads. The licensee stated that the information will be
generated as part of the analysis required under SEP Topic III-6 (Section 4.12).
The licensee has agreed to perform sample analyses to confirm that there is an
adequate margin of safety for vessel fatigue by using the methods used by the
staff's consultant, as described in the SER for this topic. This work is
scheduled to be completed by June 1985.

4.5 Topic II1-2, Wind and Tornado Loadirgs

10 CFR 50 (GDC 2), as implemented by SRP Sections 3.3.1 and 3.3.2 and Regula-
tory Guides 1.76 and 1.117, requires that the plant be designed to withstand
the effects of natural phenomena such as wind and tornadoes.

The licensee has proposed to evaluate the need for and potential alterna-
tive corrective actions for Sections 4.5.1 through 4.5.5 as part of their
probabilistic risk assessment (PRA). That evaluation is intended to establish
the maximum windspeed at which safe plant shutdown can be ensured and the
recurrence interval for that windspeed. The general method proposed by the
licensee is acceptable; however, because the recurrence intervals and the
associated uncertainty bounds have been established uniformly as part of the
topic evaluation, the staff will require that the licensee include in their
evaluation the alternative corrective actions required to withstand the NRC's
determined 10-4 and 10-5 windspeed, at the upper 95% confidence limit, and
perform a cost-benefit analysis to support a determination of which modifica-
tions should be performed. This evaluation is to be coordinated with the
evaluation under Topic III-4.A for tornado missiles (Section 4.8) and load
combinations (Section 4.13). The licensee's wind load evaluation was sub-
mitted on July 5, 1983, and is being reviewed by the staff. The staff's
evaluation will be presented in a supplement to this report.
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4.5.1 Windspeed

The existing design and construction of structures important to safety do not
meet current licensing criteria regarding the ability of safety-related struc-
tures to resist design-basis tornado winds of 360 mph and differential pres-
3.0 psi. As a result of its topic review, the staff recommended that
the licensee should

sures T

implement modifications to meet the design-basis tornado loads,

demonstrate that the consequences of their failure if subjected to tornado
loads are acceptable, or

demonstrate adequate resistance (i.e., no loss of function) for smaller
tornado loadings and that the risk associated from larger tornado loadings
Is acceptable

the following structures

concrete chimney

screenhouse/discharge structure

turbine building

service building (includes control room, electric equipment room)
diesel generator enclosure

turbine building passageway

containment structure

O WD B W

Differential Pressure Load

For the containment sphere differential pressure load, the staff requested
that the licensee perform the evaluation described above or determine the
adequacy of the venting system to prevent a differential pressure (external
greater than internal) from exceeding 1.22 psig. Since that SER was issued on
December 9, 1982, the staff has performed an analysis that indicates that the
1.22-psi differential Timit will not be exceeded because the external pressure
transient is too short and too small to have an appreciable effect on the mass
of air in the containment through the 24-in. purge and vent lines.

Components Not Enclosed in Qualified Structures
For safety-related components not inside qualified structures, the licensee
should demonstrate either acceptability for tornado loads or acceptability of
the consequences of failure.
4.5.4 Foundation Capacity
The licensee should establish that foundation and soil capacities are not more
limiting than the values reported in conjunction with the topic evaluation.

Also, the original foundation design should be reviewed to determine whether
the bearing-stress increase for wind design is acceptable.
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4.5.5 Load Combinations

The Ticensee should determine whether operating pipe reaction loads, thermal
loads, and snow loads were considered with the wind loads in the original
design or any subsequent evaluation to demonstrate safe shutdown capability.
If these loads were not, the effect of combining them should be addressed in
conjunction with the evaluation of load combinations under Topic III-7.B
(Section 4.13).

4.6 Topic III-3.A, Effects of High Water Level on Structures

The topic evaluation identified ground water loading condit.ons that had not
been adequately considered ir the original plant design. These conditions are
addressed in Section 4.2.1.

4.7 Topic III-3.C, Inservice Inspection of Water Control Structures

10 CFR 50 (GDC 1), as implemented by Regulatory Guide 1.127, requires that
structures, systems, and components important to safety shall be designed,
fabricated, erected, and tested to quality standards commensurate with the
importance of the safety functions to be performed. It also requires that
appropriate records of design, fabrication, erection, and testing of structures,
systems, and components important to safety shall be maintained by or under the
control of the nuclear power plant licensee throughout the life of the plant.

The licensee, in a letter dated December 21, 1981, described the current inspec-
tion program and the basis for the conclusion that an adequate program for
periodic surveillance has been instituted at Big Rock Point.

The major differences identified in conjunction with the topic evaluation are:

(1) The licensee should formalize the present program in the plant procedures.
The licensee provided a formal commitment to modify plant procedures in a
letter dated January 14, 1983. The staff finds this commitment acceptable.

(2) The licensee does not have a program for inspecting the internal surfaces
of the intake line. Considering (a) that the 1,470 ft of 5-ft-diameter
pipe is buried below Lake Michigan, (b) that the required flow for safety
equipment is only 2% of the normal flow, and (3) the risk to diver safety
to conduct such an inspection, the staff concludes that implementation of
this inspection requirement is not warranted.

4.8 Topic III-4.A, Tornado Missiles

10 CFR 50 (GDC 2), as implemented by Regulatory Guide 1.117, prescribes struc-
tures, systems, and components that should be designed to withstand the effects
of a tornado, including tornado missiles, without loss of capability tc perform
their safety functions. Regulatory Guide 1.117 requires that structures, sys-
tems, and components that should be protected from the effects of a design-basis
tornado are (1) those necessary to ensure the integrity of the reactor coolant
pressure boundary, (2) those necessary to ensure the capability to shut down
the reactor and maintain it in a safe shutdown condition (including both hot
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standby and cold shutdown), and (3) those whose failure could lead to radio-
aciive releases resulting in calculated offsite exposures greater than 25% of
the guideline exposures of 10 CFR 100 using appropriately conservative analyti-
cal methods and assumptions. The physical separation of redundant or alternate
structures or components required for the safe shutdown of the plant is not
considered acceptable by i .elf for providing protection against the effects of
tornadoes, including tor._do-generated missiles, because of the large number
and random direction of potential missiles that could result from a tornado, as
well as the need to consider the single-failure criterion.

The topic evaluation concluded that the Big Rock Point plant does not meet the
current criteria for tornado-missile protection for the following systems and
subsystems:

(1) emergency condenser

(2) fire suppression water system

(3) control rod drive system

(4) station batteries

(5) emergency diesel generator

(6) power, control, and instrumentation for the safe shutdown systems and
other safety systems

(7) spent fuel pool

(8) reactor depressurization system

(9) postincident cooling system (enclosure spray)

(10) liquid poison system

The licensee has proposed to evaluate the damage probability from tornado mis-
siles in conjunction with the probabilistic risk assessment under Topic II1I-2
(Section 4.5). It is the staff's position that the licensee demonstrate an
ability to achieve safe shutdown using equipment that is protected against
tornado missiles in accordance with the evaluation criteria described in
Section 4.5.

4.9 Topic II11-4.B, Turbine Missiles

10 CFR 50 (GDC 4), as implemented by Regulatory Guide 1.115 and SRP Sec-

tion 3.5.1.3, requires that structures, systems, and components important

to safety be appropriately protected against dynamic effects, which include
potential missiles. The safety objective of this review is to ensure that

all of the structures, systems, and components important to safety (identified
in Regulatory Guide 1.117) have adequate protection against potential turbine
missiles because of either structural barriers or a high degree of assurance
that failures at design or destructive overspeed will not occur.
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General Electric (GE) currently is analyzing the probability of generating tur-
bine missiles generically for its turbine designs. This analysis will consider
material properties, turbine disc design, inservice inspection intervals, and
overspeed protection system characteristics as they relate to destructive over-
speed missile generation. The results of this analysis will be submitted to
the staff and will identify recommended inspection intervals for the disc and
overspeed protection system based on plant-specific turbine characteristics and
test results. On the basis of the results of the last turbine inspection, GE
has recommended a schedule to all owners for the next inservice inspection (ISI)
based on GE's crack-growth models. The time interval can range from 18 months
to 6 years depending on inspection results.

The Big Rock Point turbine is different from the generic turbine in that it has
a monolithic rotor. As a result, the staff has found the licensee's 7-year
inspection schedule for this rotor acceptable. However, the topic evaluation
identified a concer- about the lack of redundancy in the overspeed protection
for the Big Rock Point turbine. In a letter dated December 13, 1982, the 1i-
censee pointed out that the likelihood of rotor failure, even at runaway speeds,
was very low because it is a monolithic rotor as opposed to the shrunk-on disc
rotors typically used in nuclear power plants. A site visit by the staff indi-
cated that the only major component in the path of a 25° cone, tangential to
the rotor centerline, was the condensate storage tank. The condensate storage
tank is not needed for safe shutdown in this case because the emergency conden-
ser makeup can be supplied from the demineralized water storage tank, the pot-
able water system, or the fire water system.

On the basis of the low likelihood of developing a turbine missile and the low
consequences of such an event, the staff concluded that the addition of a redun-
dant overspeed trip is not warranted.

4.10 Topic III-5.A, Effects of Pipe Break on Structures, Systems, and
Components Inside Containment

10 CFR 50 (GDC 4), as interpreted by SRP Section 3.6.2, requires, in part, that
structures, systems, and components important to safety be appropriately pro-
tected against dynamic effects such as pipe whip and discharging fluids. The
safety objective for this topic review is to ensure that if a pipe should break
inside containment, the nlant could safely shut down without a loss of coutain-
ment integrity and ihe break wculd pose no more severe conditions than those
an~lyzed by the design-basis accidents. The topic evaluation concluded that
cascaded failure of safety-related equipment is probable and that the licensee's
method of analysis may be inadequate. The topic evaluation recommended that
the licensee provide an improved analysis and additional protection against
high-energy-1ine breaks inside containment. In response, by a letter dated
June 22, 1983(b), the licensee provided an analysis based on his PRA and the
staff's review of current leakage detection capability to show that adequate
protection exists.

Specifically, it is the licensee's position that the probability of a high-
energy-line break of sufficient size and in the proper place so as to cause
core damage is so remote (4.7 x 10-6/reactor-year) as to render the performance
of pipe stress and fracture mechanics evaluations (to show a lower probability
of failure) or installation of pipe whip restraints and/or jet shields not cost
effective.
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The staff has reviewed the licensee's cost-benefit evaluation and concludes
that plant modifications to mitigate the consequences of pipe breaks inside
containment or to provide protection against possible cascade failures would
not be cost effective. Moreover, in view of the plant's leakage detection
capability (Section 4.16), the staff concludes that the potential for a pipe
break inside conLainment that could lead to cascade failures beyond the
design-basis accident is sufficiently small that designed protection is not
warranted. However, the staff notes that, as part of an overall evaluation
of plant improvements to provide additional protection against external
hazards (Sections 4.12 and 4.13), the licensee should reconsider the cost-
benefit decisions for this issue where they are affected by the cost-benefit
findings of these other issues.

4.11 Topic III-5.8, Pipe Break Qutside Containment

10 CFR 50 (GDC 4), as implemented by SRP Sections 3.6.1 and 3.6.2 and Branch
Technical Positions (BTPs) MEB 3-1 and ASB 3-1, requires, in part, that struc-
tures, systems, and components important to safety be designed to accommodate
the dynamic effects of postulated pipe ruptures. The safety objective for

this topic review is to ensure that if a pipe should break outside the contain-
ment, the plant can be safely shut down without a loss of containment integrity.

The intake structure contains several pumps and associated piping. Flooding
caused by a failure in the fire system, the service water system, or the circu-
lating water system, could result in submergence of the fire pumps. Spray from
such breaks could also affect pumps in the screenhouse.

The fire pumps have several safety functions at the Big Rock Point plant.
Accordingly, the topic evaluation concluded that the potential to damage both
pumps as a result of flooding should be eliminated and that the licensee
should ensure that a postulated moderate-energy-line leakage crack will not
disable both fire system pumps. The topic evaluation further concluded that
the plant is adequately protected from the dynamic effects of pipe failure
outside containment subject to resolution of flooding from postulated leaks in
the intake structure or external flooding as discussed in Section 4.2.2.

The limited PRA presented in Appendix D to this report indicates that the fail-
ure probability of the fire protection system is dominated by pump mechanical
failures. The staff review of pump testing was conducted under Topics VI-7.A.3
(Section 3.1) and VI-10.A (Section 4.21). The staff has concluded that present
testing programs are adequate at Big Rock Point.

The emergenc, condenser could be used for shutdown, with makeup from either
the demineralized water system or the fire water system (if at least one fire
pump is unaffected). However, makeup to the demineralized water system from
the potable (well) water system requires the use of a transfer pump in the
intake structure which would likely fail because of flooding; so long as a
supply can be maintained to the demineralized water system, a transfer pump in
the turbine building can maintain emergency condenser cooling and well-water
cooling is provided for control valves.

Because the failure of the emergency cooling water sources are dominated by

mechanical failures other than seals and because of the availability of shut-
down systems not involving equipment in the screenhouse (Topic V-10.B, in
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Section 3.1), the staff has concluded that safe shutdown can be assured when
the licensee has appropriate procedures to provide emergency condenser cooling,
as described in Section 4.2.4.

4.12 Topic III-6, Seismic Design Considerations

10 CFR 50 (GDC 2) and 10 CFR 100, Appendix A, as implemented by SRP Sec-

tions 2.5, 3.7, 3.8, 3.9, and 3.10 and SEP review criteria (NUREG/CR-0098,
"Development of Criteria for Seismic Review of Selected Nuclear Power Plants"),
require that structures, systems, and components important to safety shall be
designed to withstand the effects of natural phenomena, such as earthquakes,
without loss of capability to perform their safety functions.

During its topic evaluation, the staff concluded that the criteria and analyses
supplied by the licensee for structures, buried piping, and portions of the
reactor coolant loop piping were not adequate to resolve questions concerning
analytic uncertainty or to quantify the effects of simplifying assumptions.

The seismic analyses performed to date are not in accord with either SEP or

SRP criteria. The licensee has indicated that it is not economically feasible
to perform the analyses required to demonstrate seismic capability and quantify
analytical uncertainty. The staff agrees that considerable detailed analysis
would be required. As an alternative, the licensee has proposed to evaluate
the seismic resistance of equipment important to safety using a combination of
probabilistic methods and deterministic analyses. The specific approach is to

(1) identify those transients most likely to occur as a result of a seismic
event

(2) wuse the PRA event trees for the transients to identify those systems that
require seismic resistance

(3) identify those seismic failures that must occur to result in core damage
by combining event trees

(4) provide a best estimate of the ground acceleration corresponding to
building responses at which sufficient seismic failures resulting in core
melt occur

(5) rank the cut sets by magnitude of seismic resistance

(6) propose modifications of equipment and structures in those cut sets that
feature the lowest resistance (i.e., the weak links)

On the basis of insights from both deterministic analysis and the above proba-
bilistic methods, the emergency condenser supports represent the weakest link.
The evaluation of equipment, however, is not complete because the seismic
capacity of certain equipment is not known (or at least large uncertainties
exist in the estimate of such capacity). On the basis of analysis performed
to date, the licensee has proposed the following:

(1) To ensure an anticipated transient without scram is unlikely, identify

the weak links in the reactor internals and ensure that the control rod
drive mechanism discharge piping does not crimp.
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Complete the cable tray evaluations using generic criteria being developed
by the Owners Group and ascertain whether seismic dependencies exist
between power supplies and electrical components in the routing of cable
trays and conduit.

Inspect valves MO7050, MO7053, and MO7063 to ensure that the valve opera-
tors will not impact surrounding structures if motion occurs during an
earthquake.

Evaluate or restrain the motion of valves MO7070, M07071, MO7051, and
MO7061 to ensure the motors do not strike surrounding structures if
motion occurs during an earthquake.

Place a mechanical block on the cleanup demineralizer hoist to ensure it
cannot travel over the enclosure spray valves.

Compliete the evaluation by May 1985, documenting the results of the
seismic capability study and identifying any additional cost-effective
seismic upgrading.

It is the licensee's position that an evaluation of components other than
those listed in Items 1 through 5 above is of no benefit until the capability
of these components has been shown to be at least 0.12g. At that time, an
evaluation of the methods by which the emergency condenser supports can be
upgraded may be beneficial in determining whether or not further seismic
upgrading of the plant can be justified.

The staff concurs with the licersee's proposed approach to selective seismic
upgrading. The original design of Big Rock Point included a 0.05-g static
horizontal load for structures, but no seismic design basis for equipment and
piping. The seismic analyses performed under Topic I11I-6 have demonstrated
that there is inherent seismic resistance in the design; however, to complete
the analysis and any modifications necessary to demonstrate a consistent
seismic capability for all safety-related equipment and structures would be
very time consuming and expensive because of the lack of original seismic
design analyses, the complex nature of the "as-built" plant, and (in some
cases) lack of original construction details needed to perform seismic analyses.
The offsite dose analyses performed in conjunction with SEP topics and the
licensee's PRA have demonstrated that the relative consequences of accidents,
even those involving core melt, are very low because of the small plant size
and low population distribution around the plant site.

In view of these considerations, the staff concludes that the approach proposed
by the licensee (i.e., to selectively upgrade the "weak links" in the systems
and structures necessary to mitigate accidents that would be expected to

result from seismic events) is reasonable and, if properly executed, would
provide sufficient seismic resistance so that the health and safety of the
public could be ensured. The staff will require that the licensee's evaluation
address the issues raised regarding the analysis methods in the topic evaluation
and the potential for failure of masonry walls (see Section 5.4.2), wherever
they apply. The staff will continue to review the licensee's implementation of
this approach and will describe the results in a supplement to this report.
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4.13 Topic I1I11-7.B, Design Codes, Design Criteria, Load Combinations,
and Reactor Cavity Design Criteria

10 CFR 50 (GDC 1, 2, and 4), as implemented by SRP Section 3.8, requires that
structures, systems, and components be designed for the loading that will be
imposed on them and that they conform to applicable codes and standards.

The topic evaluation of code, load, and load combination changes affecting
specific types of structural elements identified areas where existing safety
margins in structures are significantly reduced from that which would be
required by current versions of the applicable codes and standards. That
evaluation suggested that the differences between plant design and current
licensing criteria should be resolved as follows:

(1) Review seismic Category I structures at Big Rock Point to determine if any
of ihe structural elements for which a concern exists are a part of the
facility design of Big Rock Point. For those that are, assess the impact
of the code changes on margins of safety on a plant-specific basis.

(2) Examine on a sampling basis the margins of safety of seismic Category I
structures for loads and load combinations not covered by another SEP
topic and denoted by "Ax" in the SER forwarded by letter dated September 30,
1982. (The load tables should be reviewed to ensure their technical
accuracy concerning applicability of the loads for each of the structures
and their significance. The seismic Category I structures considered
should be reviewed to ensure completeness. )

The licensee has recommended that such detailed studies not be done, but that
the safety margins be determined as outlined in the resolution of seismic loads
under Topic III-6 (Section 4.12). The licensee has developed similar probabil-
istic analyses for the loading conditions caused by winds (Section 4.5), tornado
missiles (Section 4.8), and pipe breaks (Section 4.10). The staff will require
that each of these evaluations explicitly consider the affected structural ele-
ments and load combinations described above, on a sampling basis, as part of

the determination of the "weak links" for all of these events. Moreover, the
staff will require that the licensee consider all of these probabilistic
analyses collectively when deciding on selactive plant upgrading, so that a
relatively equivalent level of protection is achieved for all of the hazards
considered (i.e., seismic, winds, tornados, and pipe breaks) and that any neces-
sary corrective actions are integrated to the maximum extent possible. The
staff will continue to review the licensee's implementation of this approach

and will describe the results in a supplement to this report. The licensee has
scheduled the completion of the project by June 1985.

4.14 Topic I11-8.A, Loose-Parts Monitoring and Core Barrel Vibration
Monitoring

10 CFR 50 (GDC 13), as implemented by Regulatory Guide 1.133, Revision 1, and
5>1” Section 4.4, requires a loose-parts monitoring program for the primary
system of light-water-cooled reactors. Big Rock Point does not have a loose-
parts monitoring program that meets the criteria of Regulatory Guide 1.133.
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A loose-parts monitoring program could provide for an early detection of loose
parts in the primary system that could help prevent damage to the primary sys-
tem. Such damage relates primarily to

(1) damage to fuel cladding resulting from reheating or mechanical penetration
(2) jamming of control rods

(3) possible degradation of the component that is the source of the loose part
to such a level that it cannot properly perform its safety-related function

Implementation of a loose-parts monitoring program is being considered in
Revision 1 to Regulatory Guide 1.133. If the staff decides to implement the
recommendations of this revision, then the need to implement a loose-parts
monitoring program on operating reactors will be addressed generically. The
following factors were considered in making a recommendation that no modifica-
tions be done at this time:

(1) A summary of 31 representative loose-parts incidents at 31 reactors (from
the value-impact statement of Revision 1 to Regulatory Guide 1.133) indi-
cates that structural damage occurred as a result of loose parts in only
9 incidents. None of these incidents caused a safety-related accident.

(2) Most loose parts can be detected during refueling inspections.

(3) The limited PRA of this issue for Big Rock Point concluded that eliminat-
ing loose parts-induced transients by installing a loose-parts monitoring
system would have no effect on risk.

4.15 Topic III-10.A, Therma!-Overioad Protection for Motors of Motor-Operated
Valves

10 CFR 50.55a(h), as implemented by Institute of Electrical and Electronics
Engineers (IEEE) Std. 279-1971 and 10 CFR 50 (GDC 13, 21, 22, 23, and 29),
requires that protective actions be reliable and precise and that they satisfy
the single-failure criterion using quality components. Regulatory Guide 1.106
presents the staff position on how thermal-overload protection devices can be
made to meet these requirements.

The objective of this review is to provide assurance that the application of
thermal-overload protection devices to motors associated with safety-related
motor-operated valves (MOVs) does not result ir needless hindrance of the per-
formance of valve safety functions.

In accordance with this objective, the application of either one of the two
recommendations contained in Regulatory Guide 1.106 is adequate. These recom-
mendations are as follows:

(1) Provided that the completion of the safety functions is not jeopardized or
that other safety systems are not degraded,
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(a) the thermal-overload protection devices should be continuously
bypassed and temporarily functional only when the valve motors are
undergoing periodic or maintenance testing, or

(b) those thermal-overload protection devices that are normally functional
during plant operation should be bypassed under accident conditions.

(2) The trip setpoint of the thermal-overload protection devices should be
estatlished with all uncertainties resolved in favor of completing the
safety-related action. With respect to those uncertainties, considera-
tion should be given to

(a) variations in the ambient temperature at the installed location of
the overload protection devices and the valve motors

(b) inaccuracies in motor heating data and the overload protection
device trip characteristics and the matching of these items

(c) setpoint drift

To ensure continued functional reliability and the accuracy of the trip set-
point, the thermal-overload protection device should be tested periodically.

At present, thermal-overload protection for some motors of motor-operated
valves at Big Rock Point does not meet current licensing criteria. However,
in a letter dated February 14, 1983, the licensee justified the present design
for most valves on the basis that they are not required to function during an
accident and are, therefore, electrically locked out. For the remaining six
valves that are required to change position, the licensee proposed to bypass
the thermal overloads during normal operation except during valve testing.

The limited PRA for Big Rock Point ranked this issue as being of medium risk
significance because of its effect on shutdown cooling and fire protection
systems.

Accordingly, the staff concluded that the Big Rock Point satisfies the current
licensing criteria for safety-related valve functions or the licensee had pro-
posed an acceptable alternative that will provide an equivalent level of pro-
tection. Continued operation until the f “oposed modifications were to have
been completed was found to be acceptable on the basis of past operating expe-
rience at Big Rock Point. This project is scheduled to be completed by the end
of the 1984 refueling outage.

4.16 Topic V-5, Reactor Coolant Pressure Boundary (RCPB) Leakage Detection

10 CFR 50 (GDC 30), as implemented by Regulatory Guide 1.45 and SRP Section 5 2.5,
prescribes the types and sensitivity of systems and their seismic, indication,

and testability criteria necessary to detect leakage of primary reactor coolant
to the containment or to other interconnected systems.

Regulatory Guide 1.45 recommends that at least three separate leak detection
systems be installed in a nuclear power plant to detect unidentified leakage
from the RCPB to the primary containment of 1 gpm within 1 hour. Leakage from
identified sources must be isolated so that the flow of this leakage may be
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monitored separately from unidentified leakage. The detection systems should
be capable of performing their functions after certain seismic events and of
being checked in the control room. Of the three separate leak detection
methods recommended, two of the methods should be (1) sump level and flow
monitoring and (2) airborne particulate radioactivity monitoring. The third
method may be either monitoring the condensate flow rate from air coolers or
monitoring airborne gaseous radioactivity.

Other detection methods - such as monitoring humidity, temperature, or pressure -
should be considered to be indirect indications of leakage to the containment.

In addition, provisions should be made to monitor systems that interface with

the RCPB for signs of intersystem leakage through methods such as monitoring
radioactivity and water levels or flow.

A limited risk assessment of the importance of the sensitivity of leakage
detection systems to risk was performed. This study only addressed leakage
detection as it related to the small-break loss-of-coolant accident. For this
event, it was determined that the importance of leakage detection capability
(i.e., the sensitivity of detectors to leak rate and time) to risk was very
dependent on the time for a leak to become a break. If the leak-before-break-
time was short (less than the current 1-hour requirement for detection of a
1-gpm leak) or the detection time was long (more than 8 hours to detect a
1-gpm leak), the benefits of leak detection capability were low. However,
this limited risk assessment does not address the staff's principal concern
with respect to leakage detection, which is not the small break (high-energy-
pipe break (HEPB)) inside containment but a pipe crack in a larger line (such
as the recirculation lines) that grows from a smal) leak to a large break and
the resulting effects of an HEPB. Big Rock Point was not originally designed
to mifqate the effects of an HEPB (e.g., pipe whip, jet impingement, and
cascading breaks). There are no physical restraints, and there may not be
adequate separation between systems. Therefore, a HEPB may cause damage in
other systems and may reduce the availability of mitigating systems. This
aspect was not evaluated in either the Millstone Unit 1 (NUREG/CR-3085) or
Browns Ferry (NUREG/CR-2802) Integrated Reliability Evaluation Program studies
nor in any PRA other than that done by the licensee. For example, a plant-
specific evaluation of crack size and leak rates for the emergency condenser
inlet and return lines at Oyster Creek has shown that a leakage detection
capability with a sensitivity of 0.1 to 1.0 gpm is necessary to detect a
through-wall circumferential flaw that is four times the pipe wall thickness
(e.g., approximately 3.5 in. long for a 16-in.-diameter pipe). These flow
rates are predicted by analyses based on elastic-plastic fracture mechanics
that have been verified on a limited basis by experimental data. Experience
has shown that the sensitivity and reliability of current leakage detection
equipment may be questionable (e.g., Duane Arnold safe-end cracks and Indian
Point Unit 2 fan cooler leakage). Further, most crack growth processes (e.g.
fatigue and stress corrosion) are time dependent, yet experience has shown
that it is almost impossible to quantify tle rates (e.g., rates of hours to
months have been experienced). However, time to achieve the required sensi-
tivity is important because the exposure times for transient loadings are
increased and, thus, the potential for unstable failure is increased.

For some postulated break locations at Big Rock Point (Section 4.10), where
separation and/or restraint is not practical or possible to mitigate the
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effects of an HEPB, it may be necessary to use local leak detection. The
current licensing position of detection of a leak of 1 gpm within 1 hour may
not be sufficient for consideration of some HEPB locations.

The staff review of this topic indicates that Big Rock Point satisfies current
criteria with the exception of seismic requirements. The licensee's Technical
Review Group has concluded that the emergency operating procedures will be
revised to require a leak test in the event of a confirmed seismic event.
Further, if the leak detection equipment is inoperable, Big Rock Point Plant
would be shut down (limiting condition for operation) until such time that the
equipment can be returned to service. The licensee has committed to complete
these changes by the end of June 1984. The staff finds this committment to be
an acceptable resolution.

4.17 Topic V-10.A, Residual Heat Removal Heat Exchanger Tube Failures

10 CFR 50 (GDC 45 and 60), as implemented by SRP Sections 9.2.1 and 9.2.2,
requires, in part, that leakage in cooling water system heat exchangers be
limited to prevent radioactive releases to the environment or introduction of
impurities into the primary coolant system. As noted in the topic review for
Big Rock Point, the current Technical Specifications do not contain a require-
ment to sample the primary system daily when the shutdown cooling system is in
operation and a high level alarm on the reactor cooling water (RCW) system
water tank to indicate primary system leakage into the shutdown cooling system
does not exist.

Because the shutdown cooling system (SCS) heat exchangers are on the suction
side of the shutdown cooling pumps, the primary system may be contaminated by
a leak from the shutdown cooling system during cooling system operation and

the primary system may leak into the cooling system during reactor operation.

As protection against undetected leakage into the primary system, the Big Rock
Point RCW system water tank incorporates a4 low level alarm which will alert

the plant operators to leakage through the SCS heat exchangers (or any of the
other components cooled by the RCW syc:iem) when the RCW is in operation. In
addition, the RCW system incorporctes a radiation detector and alarm, as does
the service water system which cools the RCW heat exchangers and is the ultimate
heat sink.

The RCW system pressure at the two RCW heat exchangers varies from a few

inches of water vacuum to a few founds per square inch gage. Because the
service water pressure at these heat exchangers varies from approximately 20

to 45 psig, the possibility exists for inleakage of contaminants from Lake
Michigan into the RCW system. As noted above, such inleakage could find its
way into the primary coolant system during SCS operation because of the
differential pressures across the SCS heat exchanger. Although this scenario
presumes failures of tubing in a combination of the SCS and RCW heat exchangers,
such a combination, with resultant primary system contamination, cannot be
ruled out, given that no inservice inspection of heat exchanger tubes has been
performed and that differential pressures would aid such leakage. Big Rock
Point procedures require twice weekly analysis of the RCW system and testing
for dilution of chromates (a compound that is used in the RCW system as a
corrosion inhibitor) and conductivity. These tests may detect inleakage from
the service water system, but added defense and early warning could be obtained
by the incorporation of a high level alarm in the RCW system water tank.

Big Rock Point SEP 4-18



Currently, only the low level alarm exists as protection in addition to the
twice weekly sampling and operating procedures that require the level to be
logged every shift on the control room log sheet

As defense against primary system contamination during power operation, Big
Rock Point Technical Specification 4.1.2(b) requires daily primary coolant
sampling, which includes chlorides and conductivity. This could be expanded
to include sampling during shutdown when the SCS is in operation and thus when

leakage into the primary system is most likely.

The 1limited PRA for Big Rock Point rated this issue to be of low risk signifi-
cance because of the need to fail two heat exchangers and because the relatively
low corrosion rates limit the analysis sensitivity to sampling rates g, . :ter
than the present twice weekly rate of the Technical Specifications. However,
such sampling is only conducted when the shutdown cooling system is in opera-
tion and the PRA did not consider long-term effects of impurities in the

systems

A

fer SEP Topics V-12.A (Section 4.18) and VI-1 (Section 4.19), the
found the present chloride 1imits acceptable.

The periods of plant shutdown are relativzly short. Any impurities that might

develop in the primary coolant would be detectcu following plant startup, and

the appropriate corrective action taken before any long-term degradation

effects might begin Therefore, the staff concludes that no further action is

necessary.

A

4.18 Topic V-12.A, Water Purity of BWR Primary Coolant

10 CFR 50 (GDC 4), as implemented by Regulatory Guide 1.56, requires that the
reactor coolant pressure boundary (RCPB) have minimal prouability of rapidly
propagating failure This includes corrosion-induced failures from impurities
in the reactor coolant system. The safety objective of this review is to
ensure that the plant reactor coolant chemistry is adequately controlled to
minimize the possibility of corrosion-induced failures. The staff's review of
this topic identified the following two issues

B

4.18.1 Water Chemistry Limits

As shown in Table 4.2, the Big Rock f Technizal Specifications do not meet
the Timits established in Regulatory 1. 56 for conductivity, chlorides,
and pH of the reactor vessel wa fuctivity of the feedwater system.

On the basis of past operating the staff has concluded that these
differences are not significant

4.18.2 Limiting Conditions for Operation

The topic evaluation concluded that the requirements of the plant operating
procedures that govern (1) the sampling of the reactor wzter cleanup (RWCU)
system demineralizer in service and any subsequent shifting »f flow and

(2) the measurement of flow every 4 hours through each condensate demineral-
izer in service and the daily calculation of unused capacity of each bed are
not incorporated into the plant Technical Specifications. These requirements

are desirable to avoid corrosion-induced failures in case of a condenser tube
rupture.

Big Rock Point SEP




The topic evaluation recommended that the licensee provide new water chemistry
limits and new limiting conditions for operation of the RWCU system and con-
densate demineralizers unless it can be demonstrated that such changes are not
necessary.

The licensee responded in a letter dated June 14, 1983. Consumers Power Company
maintains that 20 years of operating experience at Big Rock Pcint (which includes
condenser tube failures) and the ongoing inservice inspection (ISI) .. . ram have
demonstrated the adequacy of the existing 1imits and Technical Specifications.

On the basis of this experience, the staff concludes that the licensee's existing
procedures are adequate and incorporating these procedures into the Technical
Specifications is not warranted.

4.19 Topic VI-1, Organic Materials and Postaccident Chemistry

4.19.1 Organic Materials

10 CFR 50 (GDC 1) requires that structures and systems important to safety be
designed and tested to quality standards commensurate with the importance of

the safety function to be performed Also, Appendix B to 10 CFR 50, "Quality
Assurance Criteria for Nuclear Power Plants and Fuel Reprocessing Plants,"
describes an acceptable method of complying with the Commission's quality
assurance requirements with regard to protective coatings. The safety objec-
tive of this topic is to ensure that protective coatings inside the containment
do not consist of material (such as hydrocarbons or chlorides) that could create
a hazardous environment or cause material failure by blockage of screens and
spray nozzles.

As a result of the review of this topic, the staff recommended that the licensee
demonstrate that the alkyd enamel and urethane coatings used inside containment
are qualified for design-basis-accident coenditions and that these coatings will
not clog the recirculation screens. Furthermore, the licensee should have a
formal program (or periodic inspection of these coating inside containment.

The licensee proposed to provide the results of the qualification study and
implement an inspection program. The schedule to complete this project will
be established by the licensee's Technical Review Group.

4.19.2 Postaccident Chemistry

10 CFR 50 (GDC 14) requires that the RCPB be designed and erected so it has an
extremely low probability of abnormal leakage and gross rupture. Also, GDC 41
requires systems to control concentration of fission products released to the
environment following a postulated accident.

The staff review of this topic determined that the plant uses water directly
from Lake Michigan for emergency core cooling. This water can have chloride
concentrations in excess of the 1imits established by current licensing crite-
ria. There is no provision to control the water chemistry to within the
acceptance limits for boiling-water reactors in SRP Section 6.1.1. There is
also no provision to control or analyze the chloride content of the sodium
pentaborate solution in the standby liquid control system (SBLCS). Therefore,

Big Rock Point SEP




at the onset of an accident, there is no assurance that the water to be used
for emergency core cooling and containment spray will be maintained within
chemistry conditions during recirculation to minimize the probability for
chloride-induced stress-corrosion cracking of austenitic stainless steel

components and to minimize chemically induced hydrogen generation (i.e.,
corrosion induced).

In a letter dated June 17, 1983, the licensee maintained that 20 years of
operating experience and the ongoing ISI program have demonstrated the ade-
quacy of the existing "imits and Technical Specifications in view of the actual
salinity of Lake Michigan. Recent operating experience with false initiation
of the emergency c~.re cooling system has shown that such events are manageable.
As noted under SEF Topic V-12.A (Section 4.18), the staff does not consider

the differences between the plant Technical Specification limits and the
requirements for new plants to be significant.

Offsite doses for these events are evaluated under Topic XV-18 (Section 4.28),
as part of the Systematic Evaluation Program. Hydrogen generation from chemical
reactions between metals inside containment and the containment and core spray
water will be evaluated under the TMI Task Action Plan (Task II.B.7 in NUREG-
0660) and Unresolved Safety Issue A-48 in NUREG-0705 generically in the future.
In the interim, hydrogen generation does not pose a serious threat for Big Rock
Point because of the large containment volume in relation to the core size and
because containment failure as a result of hydrogen explosions was not a domi-
nant contributor in the PRA accident sejuences. The low probability of a core-
degrading accident, coupled with the reduced temperatures that would exist after
an accident, significantly reduces the potential for chloride-irduced stress
corrosion cracking. In addition, even if such corrosion were to occur, it would
occur over a relatively long period of time and only in random locations, so
that the staff would not expect it tc affect the consequences of the accident

or the ability to maintain the plant in a safe condition following an accident.
Therefore, the staff concludes that the existing chemistry limits and inspec-
tions are adequate.

4.20 Topic VI-4, Containment Iso’ation System

10 CFR 50 (GDC 54, 55, 56, and 57), as implemented by SRP Section 6.2.4 and
Regulatory Guides 1.11 and 1.141, requires isolation provisions for the lines
penetrating the primary containment <o maintain an essentially leaktight bar-
rier against the uncontrolled releas: of radioaziivity to the environment.
The topic evaluation of the containment penetrations at Big Rock Point has
identified several areas that do not conform to current licensing criteria for
containment isolation. The staff's 1limited PRA for Big Rock Point rates the
reduction in containment leakage probability as a result of improving the
isolation of electrical faults as being of low risk significance because of
the high 1ikelihood of containment valve leakage (0.1/demand compared with a
contribution of 1 x 10-4/year from the specified penetrations) as a failure
mode. The dominant contributor to containment leakage (0.1) is a failure of
an operator to close valves VPI-1 and VPI-2 or VPI-3 in penetrations H-28 and
H-29 if a leak develops. However, the design of these lines was found to con-
form to current licensing criteria in the topic evaluation.
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4.20.1 Administrative Controls

The isolation valving arrangements for the following test, vent, and drain
lines, associated with containment penetrations, differ from that required by
current licensing criteria:

Penetration Valve

H-11 VFW-138 and VFw-171

H-17 Undesignated vent valve on Drawing M-108
H-27 VFP-170

H=-29 VPI-101

H-36 VFP-167, VFP-168, and VFP-169

The licensee has committed to administratively control these valves, except
for valves VFW-171 and VPI-101. Valve VFW-171 is on a feedwater sampling line
which must be open to provide continuous sample flow. The sample line is
outside containment and tne boundary formed by the redundant containment
isolation valves and the test line containing valve VFW-138. Because the test
Tine containing valve VFW-138 wiil be administratively closed and by applying
the single-failure criterion to the containment isolation valves, the staff
concludes that valve VFW-171 need not serve as a containment boundary. Valve
VPI-101 is in a drain line for the core spray system pump return addressed in
Sections 4.20 and 4.20.3.

The staff finds the licensee's proposal to administratively control these
valves with locks or seal closures acceptable, provided .hat each of these
lines is also equipped with either a pipe cap (in accordance with the ASME
Code) or a redundant isolation valve. By letter dated September 13, 1983, the
licensee provided suitable controls for all of the valves.

4.20.2 Instrument Lines

The isolation provisions for the following instrument lines, associated with
containment penetrations, differ from that recommended by Regulatory Guide 1.11:

Penetration Instrument/valve
H-10 Main steam/turbine control system
(VT0-1A, PT-151, PT-175, PT-176, VFW-165, VFW-166)

H-27 VPI-137, VPI-157

H-36 VPI-136, VPI-156

H-89 RP-12.3

H-90 RP-12.4

H-96 VCI-15

H-98 RP-12.2

H-99 RP-12.1

The instrument lines associated with penetration H-10 are a part of the turbine
control system. The licensee has determined that the radiation levels following
an accident are low enough to permit manual isolation of these lines (note:

the pressure instruments have root valves), and the licensee has committed to

Big Rock Point SEP 4-22



develop appropriate procedures to identify the conditions under which these
lines should be isolated. This work is scheduled to be completed by July
1984,

The instrument lines associated with penetrations H-36 and H-27 are spares.
The licensee has committed to seal-close the valves on these lines. The staff
finds this proposal acceptable, provided the valves are included in the admin-
istrative check list to periodically verify the isolation of these lines. The
remaining penetrations (H-89, -90, -96, 98, and -99) are sensing lines for
containment pressure. The nressure instruments provide signals for engineered
safety features and postaccident monitoring. Modifying these lines to provide
automatic isolation would jeopardize that function. The integrity of the
lines and instruments is verified during each containment integrated leakage
rate test. In addition, the limited PRA concluded that leakage from such
small lines does not signifi-antly increase overall risk. On the basis of
these considerations, the staff concludes that no further action is necessary.

4.20.3 Local Manual Valves on Safety Systems

The isolation provisions for the following containment penetrations differ
from the explicit requirements of GDC 55 and 56, in that manual rather than
automatic isolation valves are used:

valve
H-27 VFP-30
H-28 VPI-1, VPI-
H-29 VPI-2, VPI-
H-36 VFP-29
H-112 VPI-108
H-113 VPI-4

3
3

, VPI-9

A1l of these lines are associated with the core spray, post-incident cooling,

and fire water systems, which serve safety-related functions to mitigate the
conseaquences of accidents.

VPI-1, -2 and -9 are lccated inside the containment and would not be accessible

follewing a significant accident. VPI-9 is currently locked-closed and under
iministrative control. VFP-29 and -30 are closed from the control room as

part of the procedure to switch from injection to recirculation cooling following

an accident. VPI-108 is a locked-open vent valve in the core spray system, in

a line that returns to the containment floor drains; a check valve inside the

containment isolates this line in the event of a break in the line outside

containment. VPI-3 is a locked-open isolation valve in the common core spray
suction line outside containment.

The licensee has concluded that most of these valves should be locked-open to
ensure the safety function following an accident. In addition, the licensee
concluded that procedures for remote isolation of these lines is not warranted
because isulation at the wrong time by human error might exacerbate the condi-
tions of the accident. However, if any of these systems had to be taken out
of service after an accident, the operator would want to close these valves to

minimize leakage outside containment. This is an example of the procedures to
be developed in Section 5.3.3.3.
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The staff concludes that automatic isolation for these penetrations is not
warranted because of the safety functions provided by the associated systems
and the low likelihood of a passive failure in these systems following an
accident. However, because most of the locked-open isolation valves could be
used to mitigate the effects of pipe breaks in the associated systems, the
licensee has committed to develiop appropriate procedures to describe the
conditions under which these valves should or should not be closed and identify
the indicators available to the operator to verify those conditions. This
project is scheduled to be completed by July 1984.

4.20.4 Local Valves on Nonsafety Systems
The isolation provisions for the following containment penetrations differ

from the explicit requirements of GDC 55 and 56, in that manual rather than
automatic isolation valves are used:

Penetration Valve

H-10 VIG-101 and VFW-ST-01
H-11 CV-4000 and CV-4012
H=17 VRW-52

H-18 Cv-4105

K-20 VA-14

H-23 VCU-13

H-25 VA-7

The line associated with penetration H-10 is the main steam line drain. This
issue is addressed in the context of the isolation provisions for the main
steam line itsel” in Section 4.20.5.

For the remaining penetrations, except H-18, the licensee has concluded that
the valves identified do not serve a containment isolation function because

existing, redundant isolation provisions already exist, as follows:

Penetration Isolation barriers

H-11 VFW-9, VFW-304, and VFW-305

H-17 Cv-4049, VRW-313

H-20 and H-25 Closed system inside containment with check valve
H-23 Cv-4091, Cv-4092, and CV-4093

These isolation barriers are all inside containment, rather than one inside
and one outside as required by GDC 55 and 56. However, the limited PRA for
Big Rock Point and other plants has found that the valve location does not
significantly affect the penetration failure probability; that is, the proba-
bility of a break between the outermost valve and the containment is small
compared with the probability of failure of all isolation valves. In addition,
many of these valves are normally closed. The closed systems associated with
penetrations H-2L and H-25 (service air and instrument air) normally operate
at a pressure higher than the peak containment pressure, providing a constant
leakage check, and these systems would have to passively fail upstream of the
check valve to create a leakage path outside containment.
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In a letter dated June 22, 1983(c), the licensee evaluated the reliability of
the instrument and service air systems. Because of the potential for air
inleakage to the containment as well as failure of the check valve to restrict
leakage when the compressors are inoperable, the licensee concluded that
implementing a leakage test program for these systems would be werthhile.

The licensee will begin this testing program during the 1984 refuel _ng outage
and monitor the results until sufficient data have been developed to draw a
definitive conclusion.

In a letter dated December 22, 1983, the licensee concluded that valves VFW-9
and -304 in the feedwater system do not serve a containment isolation function,
even though leakage through them has contributed to integrated (Type A) test
failures, because the system would 1ikely be in operation following an accident.
However, for an accident caused by a break in the feedwater line, these valves
would serve an isolation function. Nevertheless, on the basis of the risk
perspective and the typical procedures for such accidents, the staff concludes
that the existing isolation provisions are adequate.

In a letter dated February 2, 1984, the licensee committed to install an auto-
matic operator for valve CV-4049 during the 1984 refueling outage.

For penetration H-18 (demineralized water), the licensee has determined that
the remote manual control valve CV-4105 can be isolated by a hand switch in
the control room. The licensee has committed to review the existing procedures

to confirm that the operator has adequate instructions to determine when to
close this valve.

On the basis of these considerations, the staff con'ludes hat these isolation
provisions are adequate and no additional actions are nece¢ sary.

4.20.5 Main Steam Line Isolation Valve

The main steam line is equipped with only a single isolation valve (MO-7050,
with valve MO-7065 on the upstream drain), rather than redundant isolation
valves as required by GDC 55. In the topic evaluation, the staff recommended
that the licensee qualify downstream valves in the main steam system as contain-
ment isolation valves. However, this action would require automatic closure
with a diverse isolation signal and leak testing for these valves.

The licensee evaluated various leak testing programs using PRA to develop
cost-benefit estimates (see Appendix H, Issue 10). The results of this evalua-
tion were presented in a letter dated June 22, 1983(c). The licensee concluded
that a program for periodic stroke testing of the main steam line isolation
valve (MSIV), to improve valve reliability, should be pursued. The licensee
has estimated that the cost of adding a second isolation valve, to conform to
current criteria, would be approximately $150,000. The corresponding reduction
in exposure was estimated to be 33.8 person-rem/ reactor-year. Conversely,

the licensee estimated that a testing program to improve the reliability of

the existing isolation valve would be approximately $4,000 with an exposure
reduction of 20.2 person-rem. The action recommended in the topic evaluation
would fall somewhere between these two estimates.

The staff has reviewed the licensee's evaluation and, although several of the
assumptions are questionable, agrees that the cost of adding a second isolation
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valve s not warranted This ¢ ] based n part,

)

assumptions 1n the offsite dose ey 1ons performed

Topic XV-19

Currently, the containment integrated leakage rate test is the means
mining the !

eakage integrity of the MSIV The periodic testing proposed

the licensee ) directed at determining the ability of the valve to shut, as
opposed to the ability of the valve to restrict leakage The staff believes
that both functions are 1mportant Consequent]

¥, the staff concludes that the

t
t
licensee's proposal to develop a periodic testing program is acceptable

ny

rovided that the evaluation include a study of the feasib lity of conducting
periodic leakage integrity tests against some baseline condition The licensee
operability testing program development is scheduled to begin in 1985, ana the

lata collection and analysis to prove desired reliability is scheduled to be

ompleted by March 1989 The licensee is continuing the evaluation of the
staff's proposal to pr je automatic closure of the downstream valves In the
interim, the cen : 11 monitor the results to determine whether any trends
require a more

>
vl10sed

ent penetrations are associated with closed systems in-
have no containment isolation valves and so differ from

rements of GDC 57

l stem

Emergency condenser vent
‘;’F”'."f‘ water returs
Service water supply
H-14 Heating steam
H-19 Heating condensate

The emergency condenser (penetration H-9) is being reviewed in conjunction
with Topic III-5.A (Section 4.10) with regard to the ability to detect leakage
and take corrective action For the heating and service water systems, the
licensee evaluated the cost-benefit of installing containment isolation valves

his June 22, 1983 submittal referenced earlier The licensee has concluded
that the estimated exposure reduction (3.2 person-rem/reactor-year) does not
justify the cost ($150,000)

The staff agrees that the cost of adding isolation valves is not warranted,
provided the system integrity is periodically verified to qualify the system

4 n extension of the containment The licensee's evaluation did not consider
the st-benefit associated with periodic testing to verify the system integ-
rity Therefore, the staff recommended that the licensee develop a periodic
inspection procedure to identify and correct significant system leakage

The licensee has concluded that the existing roving patrols inside the contain-
ment provide adequate surveillance to identify significant degradation in

these systems In addition, the leakage detection system (see Section 4.16)

is capable of detecting leaks as small as 0.02 gpm The licensee has estimated
that the probability of a breach in these systems is more than two orders of
magnitude below the probability of the dominant containment failure modes;
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even then, the systems would likely be at a pressure higher than the containment
pressure so that any leakage would be into the containment.

On this basis, the staff concludes that the existing surveillance conditions
are sufficient and, therefore, no further action is warranted.

4.20.7 Appendix J Leak Test Requirements

On November 23, 1982(a), a number of exemptions to the containment leak test
requirements of App2ndix J to 10 CFR 50 were granted to Big Rock Point. The
forwarding letter for those exemptions and the safety evaluation that was
attached indicated that several issues in the Appendix J review were Leing
deferred to the integrated assessment in the SEP. The following sections
describe the resolution of those items.

4.20.7.1 Containment Airlock Testing Frequency

Currently, the containmenrt airlocks (equipment, personnel, and emergency) are
leak tested every 6 months. Appendix J to 10 CFR 50 requires that airlocks be
leak tested within 72 hours after each use or every 72 hours if the airlocks

are used daily. Therefore, the explicit requirements of Appendix J to 10 CFR 50
are not met. The Appendix J safety evaluation proposed reduced pressure leak
tests within 72 hours after each use or every 72 hours during frequent use in
addition to the 6-month tests as an acceptable airlock leak test schedule

The licensee has concluded that frequent use of the personnel airlock is
necessary for the safe operation of the plant; the personnel airlock is used
many times a day. Airlock testing is time consuming (requiring at least

4 hours to obtain statistically significant data), even for a reduced pressure
test, because the entire airlock must be pressurized. The airlocks are all of
the single seal design, not the double seal design which allows testing by
pressurizing between the seals. During testing of the personnel airlock,
entry to containment is curtailed because the only available entrance is the
emergency air’ock. The emergency airlock is opened daily as a personne)
safety measur. to ensure operability. The equipment airlock is used a couple
of times a month. Each of the airlocks is tested every 6 months, and each
airlock is covered by a preventive maintenance program, including seal inspec-
tion and cleaning. Moreover, the as-found leakage observed during the 6-month
tests has been quite 'uw. The leak rates have averaged 3% to 5% (closer to 3%
since 1974) of the maximum Technical Specifications leakage limit. The require-
ment of additional tests, even reduced pressure tests, would (1) place a
burden on plant operations and (2) provide no increase in safety based on the
record of the 6-month leakage tests. Installation of doors with testable
seals (double-seal design) would be expensive.

On this basis, and on the basis of information from the limited PRA for Big
Rock Point, the staff concludes that the present airlock leak test frequency

is acceptable, provided the seals are periodically replaced in accordance with
manufacturer's recommendations. In a letter dated February 2, 1964, the
licensee committed to inspect these seals in accordance with the manufacturer's
recommendations, which the staff understands include rep acement as necessary.
NRC action on this exemption request will be completed following issuance of
the Final Integrated Plant Safety Assessment Report.

Big Rock Point SEP 4-27



20.7.2 Testing of Main Steam and Main Steam Line Drain Isolation Valves

Currently, the Appendix J Type C leak tests of the main steam isolation valve
and the main steam line drain valve are performed using water as the testing
medium. Because these valves are not normally pressurized with fluid from a
seal system, Appendix J requires that they be tested with air or nitrogen

The licensee has concluded that testing of the MSIV and the drain valve with
air or nitrogen is not feasible. Because these valves are single valves, not
a pair of valves in series, the common testing method of pressurizing the
piping between the two valves in series cannot be done.

An air test of the MSIV and drain valve would reqguire pressurizing a very
large volume of piping with many other valves being used as isolation valves;
this would be an impractical test. These valves are tested with air as part
of the integrated containment leak rate test every 40 months. They are also
tested with water during hydrostatic testing of the primary system at each
refueling. Leakage during the hydrostatic tests is measured as drops of water
per second

In a letter dated February 2, 1984, the licensee committed to develop and
implement a procedure, including any necessary modifications, to permit pneu-
matic testing of the MSIV beginning in the 1985 refueling outage. This
procedure would not include the main steam line drain, because of the system
configuration; however, that valve 1is normally closed, the line is small, and
the leakage integrity is verified during both the system nydrostatic test and
the containment integrated leakage test In discussions with the licensee, the
licensee has committed to develop a suitable test for the drain valve or to

cut and cap the line downstream of the valve Therefore, the staff finds

the licensee's proposed action acceptable.

3 Testing of Isolation Devices for Closed Systems Inside Containment

The leak rate testing of isolation boundaries for the following systems, which
are closed systems inside containment and which penetrate containment, was
deferred to the integrated assessment because Topic VI-4 initially identified
the possible need for additional isolation valves in some of thece systems
(1) service air
(2) service water
(3) heating and cooling
) instrument air
) integrated leakage rate test (ILRT) reference volume
) shutdown flushing

(%)
(5)
(

The licensee has concluded that lines associated with these systems would not
rupture or leak significantly because they contain no high-energy fluids and
have no openings to the containment atmosphere that provide a path to the
environment. These lines are subject to the same environment as the contain-
ment shell and are provided the same surveillance for leakage during the ILRT.
As further protection against leakage, the service water, service air, and
instrument air systems normally operate at pressures greater than the maximum
pressure during loss-coolant-accident (LOCA) conditions. The instrument air
and service air systems are addressed in Section 4.20.4. These two systems
have check valves inside containment and gate valves outside containment.
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Results of the licensee's PRA indicate that failure of these systems is not a
significant contributor to the overall containment failure probability at Big
Rock Point. The staff concludes that the testing developed under Section 4.20.4
will be sufficient to demonstrate leakage integrity and no further testing is
necessary.

The service water and heating and cooling systems are addressed in Section 4.20.6.

The shutdown flushing l1ine and the ILRT reference volume were not identified

in Topic VI-4 as requiring additional isolation provisions. These lines are
only used when the plant is shut down and are isolated during power operation.
During power operation both lines are closed to the containment atmosphere.

For leakage to occur outside containment through either line requires passive
failure of the line and a blank flange or pipe cap. The results of the limited
PRA indicate that failure of these lines is not a significant contributor to
the overall containment failure probability for Big Rock Point. Therefore,

“he staff concludes that Type C leak testing of these lines would not signifi-
cantly improve safety and need not be conducted.

NRC action on any necessary exemption requests resulting from these findings
will be completed following issuance of the Final Integrated Plant Safety
Assessment Report.

4.20.7.4 Spare Penetration Testing

The licensee has committed to seal-weld the threaded pipe caps used to seal
spare containment penetrations. This commitment resolves the issue of spare

penetration testing because Type C leak testing is not required for welded
pipe caps.

4.21 Topic VI-10.A, Testing of Reactor Trip System and Engineered Safety
Features, Including Response-Time Testing

10 CFR 50 (GDC 21), as implemented by Regulatory Guide 1.22 and the BWR Standard
Technical Specifications (STS) (NUREG-0123), requires that the reactor protec-
tion system (RPS) be designed to permit periodic testing of its functioning,
including a capability to test channels independently. 10 CFR 50.55(h),

through IEEE Std. 279-1971 and IEEE Std. 338-19/7, requires that response-time
testing be performed on a periodic basis for plants with conctruction permits

issued after January 1, 1971. During the topic review, the following issues
were identified.

4.21.1 Surveillance Frequency Requirements

The Big Rock Point Technical Specifications do not require calibration of the
initiation channels for the RPS, the emergency condenser system, and the con-
tainment isolation system. Calibration of these systems is controlled by
plant test procedures, which are scheduled in the Technical Specifications.

The Big Rock Point Technical Specifications specify response times but do not
require response-time testing of the RPS and engineered safety features (ESF)
systems. Response-time tests are controlled by plant test procedures; RPS

response-time test intervals are greater than that specified in the STS. For
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Big Rock Point, the staff agrees with the licensee position that operating
experience justifies a test interval that is greater than that specified in
the STS.

4.21.2 Reactor Protection System Response-Time Testing

Response-time testing of the RPS does not include the sensors that initiate
RPS action or ESF action. Response-time testing of the ESF systems does not
include the system logic that actuates the valves. It includes only the
opening and/or closing time of the valves when they are actuated from a hand-
switch in the control room. With regard to the testing of RPS and ESF sensors,
the staff noted that neither IEEE Std. 338-1977 nor Regulatory Guide 1.118
requires response-time testing of neutron detectors. However, Regulatory
Guide 1.118 does recommend the testing of cable capacitance or other suitable
test. The remainder of the sensors that provide an input to the protection
system logic are snap action, blind sensors. Such sensors are not suitable
candidates for response-time testing in the field. However, the neutron
monitoring cables and signal processing equipment could be response-time
tested.

With regard to the ESF valve actuation logic, the staff has noted that it is
composed of relays that are similar to those found in the RPS and the valve
controls. The RPS and valve control relays are response-time tested.

The staff performed a limited PRA of this issue for Big Rock Point to estimate
the improvement in overall safety if response-time testing of the ESF was
required. The results of this PRA indicated that response-time testing has
low risk significance. This occurs because response-time testing is concerned
with events on the order of seconds and the PRA has shown that response times
of minutes are sufficient for the RPS actuation to ensure the success of the
subcriticality function in time to allow other safety systems to prevent core
melt. Functional tests are sufficient to demonstrate functioning of the ESF on
the order of minutes, and these tests are performed at Big Rock Point.

On the basis of the limited PRA and past experience at Big Rock Point, the
staff believes that the additional response-time testing of the neutron detec-
tor cables and the ESF valve logic is unnecessary.

4.22 Topic VII-1.A, Isolation of Reactor Protection System From Nonsafety
Systems, Including Qualification of Isolation Devices

10 CFR 50.55a(h), through IEEE Std. 279-1971, requires that safety signals be
isolated from nonsafety signals and that no credible failure at the output of
an isolation device shall prevent the associated protection system channel
from meeting the minimum performance requirements specified in the design
bases.

For some boiling-water reactors, isolation between each reactor protection

system channel an” its respective nonsafety power supply is inadequate because
failures of the motor-generator protection system (abnormal voltage or frequency)
could result in failure to scram because of overheating of the electrical
solenoid valves that control the air-operated scram valves. The review of
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Reliability Evaluation Program (IREP) (NUREG/CR-3085); Browns Ferry, IREP
(NUREG/CR-2802); Peach Bottom, Reactor Safety Study (WASH-1400); Grand Gulf,
Reactor Safety Study Methodology Application Program (NUREG-0011); the licensee's
PRA for Big Rock Point; and the staff's limited PRA), and it was determined

that no dominant sequence involved electrical penetration failure as a release
mechanism. Failure of penetrations is less significant because the potential
leakage paths are smaller than those for piping penetrations and containment
ventilation isolation valve failure. Therefore, the staff concludes that this
issue's importance to risk is low.

In a letter dated November 16, 1981, the licensee committed to evaluate the
adequacy of the backup protection device clearing times and to provide protec-
tion against seal failure on the typical low-voltage penetrations that result
from fault current.

During the integrated assessment, the licensee reconsidered the proposed
action in view of the low risk importance and concluded in a letter dated
April 25, 1983(b), that such an evaluation is unnecessary. The staff agrees.

4.25 Topic IX-3, Station Service and Cooling Water Systems

10 CFR 50 (GDC 44), as implemented by SRP Sections 9.2.1 and 9.2.2, requires a
system to transfer heat from structures, systems, and components important to
safety to an ultimate heat sink; this system shall have suitable redundancy in
components and features and suitable interconnections, leak detection, and
isolation capabilities to ensure that for onsite or offsite power system

operation the system safety function can be accomplished, assuming a single
failure.

The review of this topic concluded that a single failure in nonredundant pipe
running off of the fire water system (or other cooling water pump discharge
lines) could result in loss of system function. On the basis of the staff's
review of the service and cooling water systems for Big Rock Point, only the
fire protection system is considered essential and within the scope of this
topic. The topic evaluation concluded that the design of this system is
acceptable with the following exceptions:

(1) The licensee should verify the existence of procedures that would ensure
that system flow requirements are met after a piping failure.

(2) There may be a need for system modification to eliminate potential passive
single failures for which adequate compensating procedures are not available.

The staff evaluation of September 29, 1982(a), reiterated the concern about
the adequacy of present plant procedures and equipment to ensure adequate
emergency core cocling after a break in the fire water system.

The licensee provided the requested procedures on May 16, 1983, and the staff
has found them acceptable.

4.26 Topic IX-5, Ventilation Systems

10 CFR 50 (GDC 4, 60, and 61), as implemented by SRP Sections 9.4.1, 9.4.2,
9.4.3, 9.4.4, and 9.4.5, requires that the ventilation systems shall have the
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capability to provide a safe environment for plant personnel and for engineered
safety features.

The topic review of the ventilation systems for Big Rock Point found them
acceptable except for the following two items.

4.26.1 Hydrogen Generation - Batteries

The depressurization system batteries are ventilated by the shop area system.
The plant battery is ventilated by the electric equipment room ventilation
system. All of the battery chargers are sequenced onto the diesel generator,
but neither ventilation system is. Hydrogen generation occurs as a result of
battery charging. The staff is concerned that a hydrogen fire may result from
a lack of adequate ventilation. The licensee has calculated that it will take
more than 3 hours to reach the 4% hydrogen concentration flammability point.
The licensee proposed in a letter dated March 31, 1983, to change operating
procedures to open the truck door and a door to the electric equipment room if
the normal ventilation systems cannot be restarted after a loss of offsite
power.

The limited PRA for these two systems ranked the loss of ventilation to be of
high risk significance. This result was based on the assumption that the con-
tained equipment required immediate cooling to function. Such an assumption
is overly conservative because the thermal capacity of the shop walls will
probably provide adequate cooling and major electrical equipment room heat
sources, such as the motor-generator sets, trip on loss of offsite power.

It is the staff's judgment, based on the small heat loads and the lary volume
of the spaces, the air circulation resulting from the opening of doors to
mitigate the hydrogen buildup will provide sufficient cooling for these areas.
The licensee has completed an analysis of the hydrogen buildup from the RDS
batteries. As a result of this analysis the staff has concluded that sufficient
time is available to open the doors in the machine shop and RDS equipment

area. The licensee by a letter dated August 31, 1983, submitted a similar

study of the plant battery and the electric equipment room. The results show
that opening the doors to this room is sufficient to limit hydrogen concen-
tration. The staff considers this issue resolved.

4.26.2 Diesel Generator Ventilation

The diesel generator room has a passive ventilation system. After a 24-hour
diese]l generator run, the licensee noted that the tar roof had started to

melt. An automatic exhaust fan and new air intake louvers were installed. The
new system is temperature controlled and powered from the diesel generator.

The licensee has also insulated the muffler. The licensee currently has no
plans to move the muffler. However, if the licensee decides to move it to the
roof, the staff will require that the licensee evaluate the consequences of
muffler damage resulting from strong winds or missiles on engine operability.

Aside from the muffler concern, the staff believes that the licensee's approach
of demonstrating the adequacy of proposed ventilation modifications by preopera-
tional testing ensures adequate cooling for the electrical equipment in the
diesel enclosure.
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risk. However, because of the radiological consequences of this accident in
the absence of core melt, it is the staff's position that the licensee maintain
the primary coolant activity within the GE STS limits for dose equivalent
jodine-131 (equilibrium and maximum) and propose a plant-specific sample fre-
quency based on analysis techniques and plant operation characteristics. The
staff, therefore, suggested that the licensee should propose and provide the
basis for plant-specivic action statements should the STS dose equivalent
iodine-131 limits be exceeded.

In a letter dated December 16, 1983, the licensee filed a Technical Specifi-

cation change request to incorporate the STS primary coolant activity limits.
A license amendment is being prepared by the staff.
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Table 4.1

Integrated assessment summary

Tech. Spec.
modifications
SEP Section required from Backfit Licensee Completion PRA*
icpic No. Ne. Title SEP review requirements agrees date review
11-2.A 41 Severe Weather Phenomena No See Sections 4.5 - -t No
and 4.8
11-3.8, 4.2.1 Design-Basis No None Yes » No
11-3.8.1, Ground Water Level
I1-3.C
.88 Probable Maximum Flood No None Yes » No
23 Probable Minimum Water No None Yes - No
Level
424 Flood Emergency Plan No Provide safe shut- Yes 11/84 No
down procedure
11.4.8 4.3 Proximity of Capable No None Yes - No
Tectonic Structures in
Plant Vicinity
I11-1 441 Piping No Evaluate impact of Yes 5/85 No
gross discontinuities
on usage factor
442 Pressure Vessels No Demonstrate compli- Yes 6/85 No
ance with fatigue
requirements
111-2 451 Windspeed No See Section 4.8 t e Yes

See footnotes at end of table.
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Table 4.1 (Continued)

Tech. Spec.
modifications
SEP Section required from Backfit Licensee Completion PRA*
Topic No. Neo. Title SEP review requirements agrees date review
1I-2 4.5.2 Differential Pressure No None Yes » No
Load
4.53 Components Not Enclosed No See Section 4.8 1 - Yes
in Qualified Structures
454 Foundation Capacity No See Section 4.8 1 e Yes
4.5.5 Load Combinations No See Section 4.8 1 e Yes
III-3.A 4.6 Effects of High Water No None Yes » No
Level on Structures
I11.3.C 4.7(1) Inspection Program No None Yes - No
4.7(2) Use of Divers No None Yes - No
I11-4.A 4.8 Tornado Missiles No Provide protection of No 1t No
systems and components
to ensure the capabil-
ity to safely shut down
the plant
111-4.8 4.9 Turbine Missiles No None Yes - No
ITI-5.A 4.10 (1) Cascading Pipe Breaks No None Yes . Yes
(2) Jet lmpingement No None Yes » Yes
(3) Pipe whip No None Yes - Yes

See footnotes at end of table.
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Table 4.1 (Continued)

Tech. Spec.
modifications
SEP Section required from Backfit Licensee Completion PRA*
Topic No. Ne. Title SEP review requirements agrees date review
111-5.8 4.11 Pipe Break Outside No Protect against Yes See Section Yes
Containment common mode fire 4.2.4
pump failures
I11-6 4.12 Seismic Design No Demonstrate adequate Yes 5/85 No
Considerations seismic capability
I11-7.8 4.13 Design Codes, Design No Evaluate adequacy of Yes 6/85 No
Criteria, Load Combina- orignial design
tions, and Reactor Cavity criteria on a sampling
Design Criteria basis for specified
structural elements
II1-8.A 4.14 Loose-Parts Monitoring No None Yes - Yes
and Core Barrel Vibra-
tion Monitoring
III-10.A 4.15 Thermal-Overload Protec- No Install bypasses Yes 12/84 Yes
tion for Motors of Motor-
Operated Valves
V-5 4.16 Reactor Coolant Pressure No Modify operating Yes 6/84 Yes
Boundary (RCPB) Leakage procedures
Detection
V-10.A 4.17 Residual Heat Removal No None Yes - Yes

System Heat Exchanger
Tube Failures

See footnotes at end of table.
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Table 4.1 (Continued)

Tech. Spec.
modifications
SEP Section required from Backfit Licensee Completion PRA*
Topic No. Neo. itle SEP review requirements agrees date review
V-12.A 4.18.1 Water Chemistry Limits No None Yes » No
4.18.2 Limiting Conditions for No None Yes - No
Operation
vi-1 4.19.1 Organic Materials No Demonstrate coating Yes .- No
qualification
Yes Provide formal NO - No
inspection program
4.19.2 Postaccident Chemistry No None Yes " No
vi-4 4.20.1 Administrative Controls No None Yes - Yes
4.20.2 Instrument Lines No Develop emergency Yes 7/84 Yes
procedures
4.20.3 Local Manual Valves No See Section 4.20.2 Yes 7/84 Yes
on Safety Systems
4.20.4 Local Manual Valves No Develop leak test Yes 12/84 Yes
on Nonsafety Systems and emergency
procedures
4.20.5 Main Steam Line Yes Provide augmented test Yes 3/89 Yes
Isolation Valve and position indication
4.20.6 Closed Systems No None Yes - Yes

See footnotes at end of table.
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Table 4.1 (Continued)

Tech. Spec.
modifications
SEP Section required from Backfit Licensce Completion PRA*
Topic No. Ne. Title SEP review requirements agrees date review
VII-1.A 4.22 Isolation of Reactor No None Yes - Yes
Protection System
From Nonsafety
Systems, Including
Qualification of
Isolation Devices
VIiII-3.8 4.23 DC Power System Bus No None Yes - Yes
Voltage Monitoring and
Annunciation
vIiII-4 4.24 Electrical Penetrations No None Yes - Yes
of Reactor Containment
Ix-3 4.25 Station Service and No None Yes - Yes
Cooling Water Systems
Ix-5 4.26.1 Hydrogen Generation No None Yes - Yes
4.26.2 Diesel Generator No Completed Yes - Yes
Ventilation
XV-¢ 4. 27 Control Rod Misoperation No None Yes - Yes
(System Malfunction or
Operator Error)
Xv-18 4.28 Radiological Consequences Yes Implement Yes 1t Yes
of a Main Steam Line Technical
Failure Outside Containment Specifications
*See Appendix D.

**To be scheduled by the licensee's Technical Review Group within 90 days of the publication of this report.
tUnder licensee evaluation.

ftUnder staff review



Table 4.2 Water chemistry limits

Parameter

Regulatory Guide 1.56 limit

Big Rock Point limit

Reactor coolant
conductivity

Chlorides

pH

Feedwater
conductivy

(1)

(2)

(1)

(?)

(1)
(1)

(2)

(3)

10 pymho/cm requires orderly
shutdown

1 umho/cm with up to 0.2
ppm chloride for 72 hours
per incident not to exceed
2 weeks/year

0.5 ppm requires orderly
shutdown

Up to 0.2 ppm with greater
than 1 umho/cm conductivity
for 72 hours per incident not
to exceed 2 weeks/year

5.3 to 8.6

10 ymho/cm requires orderly
shutdown

0.5 pmho/cm at demineralizer
inlet

0.2 ymho/cm at demineralizer
outlet

(1)

(2)

(1)

(1)
()

(2)

5 umho/cm

Peak of 10 umho/cm
on startup until

24 hours after
exceeding 20% power

1 ppm

4.0 to 10.0

1 umho/cm at
demineralizer inlet

1 pymho/cm at inlet
demineralizer outlet
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5 NON-SEP TOPIC REVIEWS

5.1 Introduction

In a letter dated March 18, 1983, the licensee requested that the NRC inte-
grated assessment include those licensing issues currently affecting Big Rock
Point, beyond those issues raised in conjunction with SEF. In a meeting with
the licensee on April 19, 1983, the staff discussed the appropriate method of
performing the proposed expanded integrated assessment. During that meeting,
the licensee presented a preliminary ranking of issues that they felt should
be addressed in such a review. The purpose of Section 5 is to expand the Big
Rock Point integrated assessment to include licensing requirements beyond
those evolving from the original SEP.

This assessment includes NUREG-0737 items, multiplant action items, unresolved
safety issues (USIs), ana plant-specific items. For each item, the licensee
identified the requirements and staff guidance currently affecting Big Rock
Point which they proposed to include in the integrated assessment. In a
letter dated June 1, 1983, the licensee described those issues for which they
proposed alternative resolutions or schedule changes, and the safety bases
supporting those conclusions. The licensee's submittal is presented in
Appendix H.

The staff compared the licensee's list with the pending actions listed in the
Operating Reactors Licensing Actions Summary (ORLAS), the USIs that have not
yet been resolved generically, and the staff's evaluation of the Big Rock
Point. probabilistic risk assessment (PRA) in order to ensure that all of the
pending issues have been addressed. Those issues that have not been addressed
are either so far along in implementation that any assessment would be moot or
they are routine licensing actions that occur regularly,

£.2 Selection of the Issues

The list of issues presented in Table 5.1 is based on the submittal made by
the licensee, excluding the SEP issues which are addressed in Sectien 4. This
list included some plant-initiated actions that are outside the scope of
current NRC requirements. The licensee used the plant-specific PRA, where it
was applicable, to rank issues in descending order of priority. Because of
the reliance on the licensee's PRA, this IPSAR includes the results of the
staff's evaluation of specific issues from the licensee's PRA as an attachment
to Appendix D. In some cases, staff safety evaluation reports (SERs) for
issues as they apply specifically to Big Rock Point do not exist because a
plant-specific review has not been conducted or documented. In such cases,
the integrated assessment team identified the requirement and its basis using
the available staff guidance. Although most plant-initiated actions are
primarily directed toward improved plant availability, the staff considered
that they may have an implicit safety significance because they may reduce the
demand rate on safety systems.

Big Rock Point SEP $-1



The licensee's integrated assessment of June 1, 1983, as supplemented on
February 2, 1984, to include schedules, encompassed all of the pending licensing
actions, plant improvements recommended by the utility's staff, and outstanding
issues from the SEP reviews. Although the plant improvements are not NRC
requirements, they have an explicit or implicit safety significance and,
therefore, deserve consideration ir the allocation of time and resources for
plant modifications. For all of these issues, the licensee developed numerical
priority rankings based on the collective judgments of a Technical Review

Group (TRG). (See Appendix H for the details of the TRG procedures.) The
licensee's TRG included representatives from plant operations and maintenance,
engineering, health physics, licensing and management, and probabilistic
analysis. The TRG ranked each issue with regard to (1) effect on safe shutdown
and core cooling, (2) potential for significant radionuclide release, (3) effect
on plant availability, and (4) effect on plant personnel safety. These rankings
were based on characterizations of each issue by the technical specialists on
the utility's staff and a consistent scoring system for each of the areas of
interest.

The result of the licensee's integrated assessment was a prioritized list of
actions which assist the licensee in (1) directing finite resources first
toward issue resolutions that offer the greatest payback (i.e., reduction in
risk or increase in availability) and (2) developing schedules for the various
elements of engineering evaluation and design, procurement, and outage time
necessary to implement the plant modification. As much as possible, the TRG
evaluated the means to resolve issues, rather than the issues themselves, and
considered corrective actions that would resolve several issues.

For a group of issues that ranked low on the list of priority, the TRG proposeu
that certain issues did not warrant further action because of their low safety
significance.

The NRC staff has not attempted to review the licensee's integrated assessment
methods because of the judgments involved in the numerical ranking system.
Rather, the staff review team, as described in Section 2.4, has evaluated the
safety significance of each issue on a plant-specific basis and formed an
independent judgment of the appropriateness of the licensee's proposed correc-
tive action and relative priority.

The staff's evaluation of the issues addressed in the licensee's integrated
assessment is presented in Section 5.3. However, this list of issues does not
constitute al)l of the pending licensing actions for Big Rock Point that existed
at the time integrated assessment was conducted; the licensee has submitted
additional information and/or proposed corrective actions for a number of
actions for which the NRC staff review is not complete. The staff's evaluation
of the resolution of these additional issues is presented in Section 5.4, and
it reflects the licensee's current views on these issues as described in their
letters, dated September 12, 1983, and February 2, 1984,

5.3 Additional Topic Evaluations

Appendix M contains the licensee evaluations for the issues licted in Table 5.1.
The following sectionc .rovide the staff evaluation of the issues described in
Appendix M and Table 5.1. The sequence of issues does not imply any relative
ranking by the staff of the issues presented.
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5.3.1 Reactor Depressurization System Valve Reliability

The reactor depressurization system (RDS) and code safety valves at Big Rock
Point vent directly to containment atmosphere. The containment is normally
occupied. Calculations show that the containment atmosphere will not support
human life after a 2-minute blowdown. As a consequence, these valves must not
open spuriously nor may they fail to open upon demand.

The primary defense against a failure to function is the provision of redundant,
high-quality valves operating in parallel. However, the licensee as a result
of the PRA and operating experience and the staff as a result of the events at
Three Mile Island (TMI) have initiated improvements to measure the reliability
of these valves.

5.3.1.1 RDS Pilot Valve Leakage

The RDS provides relief paths to reduce the primary system pressure and allow
the core spray system to inject cooling water. The RDS consists of four
parallel discharge paths, off a 12-in. line connected to the main steam line,
which vent to the containment at the steam drum enclosure. Each discharge path
contains an air-operated isolation gate valve in series with a solenoid pilot-
operated relief valve (6-in. Target Rock). A 1% in. bypass line around the
isolation gate valve maintains pressure and temperature on the upstream side

of the relief valve and contains a manual and air-operated isolation valve in
series, both normally open. Position indication for the isolation gate valves
and relief valves are displayed in the control room.

Plant instrument air pressure opens the isolation gate valve by a 125-V dc
solenoid-operated, three-way valve; the isolation valve fails in the open
position upon a loss of instrument air pressure. The relief valves are opened
by separate 125-V dc solenoid pilot valves, which actuate to cause a pressure
imbalance across the main valve piston of the relief valve. The relief valves
do not have the self-actuation feature commonly found in other BWR designs.

The relief valve will remain open until the solenoid pilot valve is deenergized.
In the event that the isolation gate valve accidentally opens, the equalized
pressure afforded by the bypass line will prevent the relief valve from opening
because of hydraulic or thermal shock.

The licensee has recognized a need to reduce the frequency of pilot valve
leakage. Pilot valve leakage can lead to premature opening and delayed
reseating of pilot-operated valves. Big Rock Point does not have a high-
pressure safety injection system. In the event of a spurious opening of the
RDS, it may be necessary to completely depressurize the reactor. This situa-
tion presents a risk of core damage and, {f personnel are inside containment,
personnel fatalities.

The licensee proposed to evaluate the possible reduction in leakage and the
probability for inadvertent RDS opening. The licensee's PRA currently esti-
mates a probability of 6.7 x 10-3/year of a failure leau.ng to an inadvertent
blowdown,

The leakage of the pilot valves and the resultant consequences do not violate

any specific licensing criteria, but the challenge to operator safety and
protection equipment functioning is not desirable.
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The licensee has committed to develop an evaluation plan that will be coordina-
ted with a related modification plan for the instrument air supply to the RDS
recently initiated. A schedule for the evaluation plan will be established
following their receipt of a report from the pilot valve vendor.

5.3.1.2 RDS Reliability - High-Pressure Recycle System

The high-pressure recycle system, proposed by the licensee, would permit the
operator to provide cool makeup water to the reactor vessel via the post-
incident cooling system and the high-pressure feedwater pumps using existing
equipment, piping, and valves. The system would collect primary coolant dis-
charge from the safety valves from the containment sump, cool iiL in the post-
incident heat exchanger, and return it to the primary system through the con-
denser hotwell and feedwater system without use of the reactor depressurization
system.

The advantages of this approach are that lower containment temperatures and
radiation levels and higher core water levels will be maintainable after the
simultaneous loss of both sections of the emergency condenser and the main
condenser.

The work to be done includes operating procedures and operator training.
Engineering analyses of piping stresses, heat transfer paths (heat balances at
design flows), and assurance of valve operability at expected differential
pressures have been completed. As a result of this work, the licensee concluded
in a letter dated December 22, 1983, that the temperature, pressure, and flow
conditions required for the high-pressure recycle function would be within the
design parameters for the post-incident cooling and feedwater systems.

The high-pressure recycle system would reduce the number of challenges to the
RDS valves. The staff review of the licensee PRA indicates that improvement

in RDS valve reliability (including actions to reduce the number of challenges)
is important to risk reduction.

The licensee has proposed to coordinate this work with the efforts to upgrade
emergency operating procedures (Section 5.3.3.3) and implement a complete
procedure package by May 1986. The staff does not recommend that the develop-
ment of recycle procedures take precedence over the upgrading of other emer-
gency procedures because its analysis indicates that a reduction of only

6 person-rem/reactor-year could be realized. However, the staff agrees that
recycle procedures should be developed.

The licensee has indicated that the procedures would include sampling of the
primary coolant activity before this water is cycled outside containment. In
view of this procedural constraint and the engineering analyses conducted by
the licensee, the staff concludes that the benefits of the alternate high-
pressure cooling function outweigh the limited risk associated with trans-
porting radioactive coolant outside containment in a nonsafety system.

5.3.1.3 Full-Stroke Testing of RDS Valves
For the RDS valves to be completely effective, three of the four valves must

open all the way. The licensee is concerned that the present partial-stroke
testing may not be adequate because it does not demonstrate that the valves
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can open fully. The licensee proposes to review the valve design and the test
method to determine if the test is valid by March 1985. The valves are solenoid
operated and even partial-stroke testing provides a complete electrical test.
Continued operation is justified by the low likelihood of mechanical failures
that would only permit partial movement. Similarly, the staff concludes that
this project can potentially improve RDS reliability but should not take
precedance over the pilot-valve leakage evaluation.

5.3.1.4 Position Indication of Power-Operated Relief Valves

As a result of the events at TMI, the NRC staff requires (NUREG-0737,

Item II.D.3) direct indication of power-operated relief valve (PORV) posi-
tion. Big Rock Point does not have PORVs for pressure control. The spring-
operated safety valves have nonenvironmentally qualified position indication.

The licensee has determined that it is not necessary to upgrade the safety
valve position indication because there are no controls nor are there any
gagging devices for these valves. Although such indications couid identify a
stuck-open or leaking valve, containment atmosphere monitors provide equivalent
indicators (Section 4.16). Therefore, the staff concludes that no further
action is necessary.

5.3.2 Safe Shutdown Provisions
5.3.2.1 Alternate Shutdewn System (Panel and Procedures) - Appendix R

The licensee has proposed to install an alternate shutdown control station
(panel) and power supply within the immediate vicinity of the core spray room.
This station would feature certain primary coolant system instrumentation and
controls that are used to valve in the emergency condenser to cool down the
reactor, which include a three-hour-fire-rated barrier between it and the core
spray system (see Section 5.3.14.2). The action also includes the development
of suitable operating procedures by which the alternate shutdown station would
be used to shut down the reactor (see Sections 5.3.3.3 and 5.3.3.4). This
alternative was evaluated and approved by the staff as part of the exemptions
to 10 CFR 50, Appendix R, that were requested by the licensee. The staff's

safety evaluation was issued by letter dated March 8, 1983. There were no
open issues.

The implementation of the piant modifications has been ranked first by the
licensee and is scheduled to be completed by the end of the 1985 refueling
outage. The staff's limited PRA (Appendix D) identified the installation of
the alternate shutdown panel as the largest single contributor to risk reduc-
tion at Big Rock Point (228 person-rem/reactor-year) out of 37 issues reviewed.
The staff concludes that the licensee's proposed actions and schedule are
appropriate.

5.3.2.2 Upgrade Emergency Operating Procedures

The TMI Action Plan, Item I.C.1, and the clarifying documents (NUREG-0737 and
NUREG-0737, Supplement 1) required reanalysis of transients and accidents,
preparation of emergency procedure guidelines, and upgrading of emergency
procedures by licensees. Owners of BWRs accomplished the reanalysis of tran-
sients and accidents and development of generic emergency procedure guidelines
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implementation of the guidelines proceed in

preparation of plant-specific procedures that in general conform to the
Emergency Procedure Guidelines referenced above and implementation of
these procedures as outlined in Supplement 1 to NUREG-0737, transmitted
by Generic Letter No. 82-33, dated December 17, 1982

preparation of supplements to the guiielines that cover changes, new
equipment, or new knowledge and incorporation of these supplements into
plant-specific procedures
ter L) refers to the guidelines referenced above and discussed in the SER
guideline updates that will be generated routinely after
Lhe plant-specific procedures have been put in place. Although Step (2)
inciudes combustible gas control and secondary containment control guidelines

that are yet to be developed, it is essentially a maintenance function and is

t
t

yLef Z) refers

not significant for Big Rock Point because of the large containment volume and
lack of a secondary containment Therefore, the licensee has no plan to
imp lement Step (2) at this time

During its review, the staff identified severa)l stej in the guidelines that
require minor changes These are identified in the SER issued on February 8,
1983 The staff recommended that the licensee address these items during the
implementation of Step (1) Plant-specific procedures for Big Rock Point were
due on June 1, 1983 The licensee has proposed to delay this submittal until
the end of December 1984 because of related design reviews such as the detailed
control room design review (Section 5.3.2.3) which must be completed first.

As noted in Section 5.3.1.2, final procedures are now scheduled to be implemen-
ted by May 1986. Co.sidering the many plant design studies and possible modi-
fications that must be examined, the staff agrees with this schedule.
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5.3.2.3 Control Room Design Review

The TMI event (NUREG-0660, Item I.D.1) and experience at other nuclear facil-
ities have shown that existing procedures and controls may be inadequate and
may hinder the operator's efforts to cope with an accident. The licensee will
perform a detailed review of the man-machine interface to ensure that the
operator can perform during stressful, accident conditions. As part of this
review, the licensee will study control room design and operating procedures,
including accident walk-throughs as a part of the process for determining the
need for a safety parameter display sys.em (SPDS). The licensee will also use
this review to determine if control panel equipment identification can be
improved to the point where plant transients are reduced. The staff requires
that the alternate shutdown panel be included in this review.

The schedule for completion of any contro! room modifications that are
determined to be necessary, including retraining to the new procedures
(Section 5.3.2.2), will be presented in a summary report of the control room
design review by April 1985. The staff agrees that the small size and unique
design of Big Rock Point warrant special consideration in a control room
design review; however, to ensure that the objectives of the control room
design review are satisfied, the staff will require that the licensee submit
the results of the evaluation and the basis for any corrective actions for
staff review before implementation.

5.3.3 System Stability

To ensure safety, nuclear power plants must be operated in a manner that main-
tains plant parameters within the limits assumed in the accident analyses.
Several methods are used to provide assurance of proper operation. One method
is to require that operators be trained and experienced and follow established
procedures. Such operators are given periodic license examinations. A second
method is to yrovide the operators with automatic control systems that antic-
ipate the need for corrective action and reduce the magnitude of transients.

As a result of plant operating experience, the licensee has proposed modifica-
tions to some nonsafety control systems. In addition, the staff has mandated
changes in operating procedures and control room design as a result of the
events at TMI.

5.3.3.1 Turbine Bypass Valve Control System

The turbine bypass valve at Big Rock Point is a single 100% capacity valve.

The action of this valve to control reactor power has a greater effect than
those in newer plants because of its relative size. (Usually a bypass capacity
of 30% to 40% is provided.) In addition, the contribution of reasonance
effects in the Big Rock Point main steam line on reactor power are less than
that at other BWR plants because of the damping characteristics of the steam
drum.

The licensee recognizes a need to improve the reliability of the turbine
bypass valve electrohydraulic control (EHC) system. The system has been found
to be unreliable, in that the valve has on occasion not operated properly
during startup (the valve cycles open and closed) and during power operation
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(the valve fails to open or inadvertently opens). During power operation,
failure of the valve to open results in a loss of full-power main heat sink
for the primary coolant system. Failure to open can also result in a needless
plant trip during a load rejection or a loss-of-offsite-power transient.
Spurious operation of the valve may also cause changes in steam pressure that
result in a plant trip.

The licensee has proposed to perform a study to identify the frequency and
type of misoperation and possibly attribute the misoperation to some specific
portion of the EHC system before contacting the manufacturer. The resolution
of this issue was ranked third by the licensee. Of 37 issues, the staff PRA
ranked this issue tenth with an estimated risk reduction of 26 person-rem/
reactor-year based on an assumed reduction in valve failures by a factor of 10
(90% reduction). Proportionately lesser benefits would result from a lesser
improvement in performance. The licensee's studies are scheduled to be
completed by January 1985.

The staff believes that the action proposed by the licensee is appropriate.
The staff's review of Topic XV-1, "Increase in Steam Flow," concluded that an
inadvertent opening of the turbine bypass valves would not cause an unaccept-
able transient. Similarly, the staff's review of Topic XV-3, "Turbine Trip,"
concluded that the Big Rock Point Plant conforms to current licensing criteria
for such transients.

5.3.3.2 Secondary System Instabilities

The licensee recognizes the need to ensure that proper primary coolant system
(PCS) makeup will occur following a load rejection. Following a load rejection,
the PCS should blow down through the turbine bypass valve to the condenser
hot-well. As a result, the hotwell levels will swell causing a signal to open
the reject valve. When the reject valve opens, a significant portion of the
condensate pump discharge is diverted from the suction of the reactor feed
pumps to the condensate storage tank.

The loss of feed pump suction results in a feed pump trip and thus the loss of
PCS makeup during the blowdown condition. This issue has both safe shutdown
and availability implications because a loss of PCS inventory could result in

a low reactor water level condition that subsequently results in automatic
reactor trip. The proposed resolution is to modify the existing reject valve
control circuitry so that valve opening does not occur during the condition
described above. The licensee's PRA has revealed that the proposed modifica-
tion reduces the core damage probability from 6.2 x 10-5° to 2.5 x 10-5/reactor-
year and has concluded that the cost-benefit ratio of the proposed modification
is $960/perscn-rem. This issue was ranked fifth by the licensee. Of 37 issues,
the staff PRA ranked this issue twelfth with an estimated risk reduction of

22 person-rem/reactor-year. The staff agrees that this is an important project
because the licensee has proposed a specific modification that reduces the
probability of core damage by reducing the magnitude of plant load rejection
transients. This modification is scheduled to be completed by the end of

the 1984 refueling vutage.
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5.3.4 Electrical Equipment Qualification

Originally, this subject was identified as SEP Topics III-11 and III-12.
Because equipment qualification was being pursued on a generic basis, this
subject was deleted from SEP.

The staff, in a letter dated April 26, 1982, transmitted the Safety Evaluation
Report (SER) and the Technical Evaluation Report (TER) for the Environmental
Qualification of Safety-Related Electrical Equipment for the Big Rock Point
Plant. The staff requested in the SER that the licensee provide, by June 1,
1983, plans for qualification or replacement of the equipment in NRC Cate-
gories I.B, II.A, and IV, in addition to the justification for continued
operation required in the near term, and the schedule for accomplishing the
proposed corrective actions in accordance with the Equipment Qualification
Rule (10 CFR 50.49(g)).

The licensee provided a partial response in a submittal dated May 31, 1983(b).
The remaining responses were provided in the June 1, 1983 schedule submittal
(Appendix H).

The Big Rock Psint Environmental Qualification Program Plan consists of three
distinct activities: (1) failure modes and effects analysis {FMEA), (2) dispo-
sition of equipment gqualification deficiencies as noted in the staff's TER
regarding parameters other than aging (i.e., pressure, temperature, radiation,
etc.), and (3) disposition of equipment qualification deficiencies as noted in
the staff's TER regarding aging. The FMEA will be performed for certain elec-
trical equipment to assess the need for further qualification. The FMEA will
consist of an evaluation to determine (1) if the safety function is performed
before environmental conditioiis become so harsh that equipment failure may
result and (2) if after the equipment has performed its initial safety-related
function, subsequent failure of the equipment will not negate its initial
safety function, affect other equipment or functions, or mislead the operator.
If the evaluation shows that the above conditions are true, no additional
qualification efforts are necessary. The results of the FMEA were submitted
to the NRC in September 1983.

Regarding equipment qualification deficiencies involving .arameters other than
aging, the licensee proposes to review the existing qualification bases and
provide additional supporting information, where available. The licensee cur-
rently expects to submit to the NRC staff in May 1984 a revised qualification
basis for each piece of equipment noted in the TER as being deficient in quali-
fication for the parameters other than aging. This evaluation will also con-
sider the safety significance of specific equipment based on the PRA and the
FMEA. Regarding the modification of safety-related equipment during the current
refueling outage, the licensee submitted to the NRC staff in December 1983 the
results of a review of the existing qualification bases applicable to such
equipment.

For equipment qualification deficiencies involving aging, the licensee has
outlined an aging program in his submittal of April 30, 1982. The aging
program currently is being developed; however, because of the significant
amount of time required for data collection from vendors, performance of
activation energy analysis, and receipt of manufacturer recommendations
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regarding component replacement, development of the program is not yet complete
when complete, the aging program will include as a minimum (1) the identifi-
cation of age-sensitive components, (2) the determination of the qualified

life for such components, and (3) the timely replacement of such components.
The licensee plans to complete program development and implement the replace-

ment program in September 1984 The recent 10 CFR 50.49 rulemaking also re-
quires that the licensee submit a 1ist of electrical equipment important to
safety In response, the licensee informed the staff that because he has not
made any modifications to the plant affecting the electrical equipment quali-
fication list since his letter of March 15, 1982, no new equipment has been

added to the original Equipment Qualification Report submitted on October 31,
1980, as updated by submittals dated January 30, 1981, September 3, 1981,

and March 15, 1982 The licensee will continue to update the equipment list
1s a result of the reviews described above and future modifications and
accordingly will submit revised enclosures to the Big Rock Point Equipment
Quaiification Report when appropriate

The staff concludes that the program and schedules proposed by the licensee
are reasonable The licensee intends to use the results of the FMEA to deter-
mine where additiona) qualification is not necessary. Where the failure of
such equipment is not expected to prevent safe plant shutdown or mitigaticen of
an accident, the PRA will be used to confirm the conclusions drawn from the
FMEA These evaluations will serve as a basis for any necessary requests for
exemptions from 10 CFR 50.49 for specific pieces of equipment.

Radiation Shielding

The safety of the plant personnel after an accident depends, in part, on the
location of suitable shielding and filtration systems. The licensee is also
interested in improving operator comfort and attentiveness.

3.5.1 Plant Shielding - NUREG-0737, Item II1.B.2
NUREG-0737 required that existing plant designs be reviewed by January 1, 1980
and plant modificaticns designed by January 1, 1982. The January 1, 1980
design review was completed by a contractor for the licensee On August 12,
1981, the staff granted a deferral of implementation of modifications until
completion of the staff review of the licensee PRA The licensee proposed
sdditional studies of the magnitude of ~xposure and cost effectiveness of pos-
sible additional shielding other than t.hat proposed by the contractor. Of
37 issues, the staff PRA ranked this project eighth with a risk reduction
potential of 63 person-rem/reactor-year because of improved capability to
repair long-term cooling failures. The analysis also notes that a lower
ranking results from improved containment isolation capability.

The results of these additional studies were submitted in a letter dated
November 7, 1983 The licensee estimated that the probability of an individ-
ual receiving 30 rem - thyroid or 8 rem - whole body is less than 2 x 10-4/
reactor-year. On the basis of this analysis, the licensee concluded this
estimate is conservative and additional plant modifications to further reduce
exposures would not be cost effective.
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These results confirm the licensee's previous conclusion, dated December 18,
1981, relative to the Item II.B.2 plant shielding requirements. Inasmuch as

the calculated personnel doses are close to the NRC design guidelines and within
the National Committee for Radiation Protection guidelines and additional modi-
fications would not be cost effective, the licensee considers that this project
is complete and no further action is warranted. The staff agrees.

5.3.5.2 Control Room Habitability - NUREG-0737 - SEP Topic VI-8

This subject was originally designated as SEP Topic VI-8. Because it was also
a generic multiplant issue, it was deleted from the SEP.

NUREG-0737, Item III.D.3.4, "Control Room Habitability," requested that licen-
sees evaluate the habitability of the control room against various hazards
such as chemical spills, gas, and radiation. The item also requested that
licensees propose modifications to improve the habitability of the control
room where necessary. By letters dated December 19, 1980(a), June 1, 1981,
July 9, 1981(b), December 18, 1981, February 5, 1982, and January 13, 1983,
the licensee responded to this item. By letter dated August 12, 1981, the
staff deferred review of this item until completion of the staff review of the
PRA at the request of the licensee. The deferment was allowed because the
licensee felt that the PRA showed that no control room modifications to improve
habitability were cost effective.

The Ticensee's analyses indicate that the doses to a control room operator
would be less than 1 rem to the whole body and less than 30 rem to the thyroid
(taking credit for personal respiratory protection apparatus) in the event of
a significant release of radioactivity from the containment at Technical
Specification allowable containment leakage rates.

The worst-case event of core melt and containment failure would make the
control room essentially uninhabitable. The licensee has indicated that ven-
tilation system modifications to maintain thyroid doses below 30 rem without
breathing apparatus are not cost ef‘ective. On the basis of its review of the
PRA (Appendix D), the staff agrees.

Although the PRA indicated that there are no cost-effective modifications, the
licensee proposed an additional evaluation of modifications that might be cost
effective for a few release sequences such as isolation of the turbine building
from the administrative building which houses the control room. In a letter
dated February 2, 1984, the licensee concluded that installing a seal between
the service building and control building may be cost effective. A final
determination and any associated implementation schedule will be established

by the licensee's Technical Review Group. The staff considers this action
appropriate.

5.3.5.3 Control Room Air Conditioning
The licensee had proposed air conditioning the control room to improve operator
comfort during summer operations. In the process of evaluating this issue,

the licensee determined that no safety or plant availability implications
exist.
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However, in consideration of the cost of such a system, the licensee has
concluded that this modification should be performed to improve the working
conditions and, thus, the overz1l performance of the operating staff. The
staff agrees. A schedule for this project has not yet been established.

5.3.6 Containment Integrity

The licensee has propesed the following licensing actions for resolving staff
concerns with regard to the adequacy of containment isolation in the SEP pro-
gram (see SEP Topic VI-4, Section 4.20).

5.3.6.1 Containment Integrated Leakage Rate Test

Appendix J to 10 CFR 50 requires that the containment integrated leakage rate
test (ILRT) or Type A test must be conducted without any prior adjustment or
repair, so that the test will be conducted in as close to an "as-is" condition
as practical. The purpose of this requirement is to establish a trend for
overall degradation of the containment in time, so that appropriate corrective
actions can be taken to maintain the integrated leakage from the containment
to a value less than that assumed in the accident analysis. Appendix J also
requires that, if two consecutive Type A tests fail to meet the acceptance
criteria, the tests must be conducted at each refueling outage thereafter
until two consecutive tests meet the criteria.

It has been the licensee's practice to conduct local leakage rate tests (Types
B and C) before the Type A test and make any necessary repairs or adjustments.
The licensee has maintained this practice because it is more efficient and
minimizes the impact of the leakage tests on the outage time. Under such cir-
cumstances, it nas been the staff's position that the leakage from containment
Lefore any repair or adjustments following the local tests should be added to
the Type .\ test result to determine the "as-found" condition of the containment
for comparison with the acceptance criteria. The licensee requested an exemp-
tion from this requirement through the NRC's Office of Inspection and Enforce-
ment. Specifically, before the Type A test in 1982, the licensee encountered
excessive leakage in the feedwater and resin-sluice lines. The licensee took
corrective actions to reduce the leakage to acceptable values. When the leak-
age was added to the Type A test results, the Type A test was considered a
failure.

However, local leakage rate tests are performed conservatively and often meas-
ure leakage both into and out of containment. Consequently, the staff's cri-
teria establish a worst-case "as-found" condition. In view of the expense and
time required to conduct a Type A test, the staff concluded that more frequent
Type A tests need ..ot be performed where excessive leakage is identified and
corrected by locai leakage rate tests. If excessive leakage is encountered in
subsequent local leakage rate tests of the source isolation barriers, then the
corrective action should be reassessed. Therefore, an exemption to Section III,
A.6(b) of Appendix J to 10 CFR 50 was issued on July 29, 1983.

5.3.6.2 Containment Purge and Vent

As a part of his resolution of Generic Issue B-24 (letter dated November 29,
1978), the licensee has committed to install a debris screen over the intake
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for the ventilation system discharge line to protect the isolation valves.

The modification is scheduled to be completed in February 1985. O0f 37 issues,
the PRA review ranked the provision of adeor~te debris protection high, with
an estimated risk reduction of 111 perso’.-rem, ~eactor-year.

In addition to the question of debris blicking *lve motion, the events at
Salem Unit 1 and Millstone Unit 2, which .hitiat.u Generic Issue B-24, raised
the question of the adequacy of the metor. that opecate containment valves.
The staff's evaluation of this issue is contained in its letter of June 28,
1983, to the licensee.

The staff's evaluaticn determined that a problem existed with the design of
the air operator for the isolation valve on the discharge line. Under the

assumption that maximum containment pressure is developed before the valve

seats, excessive air pressure develops in the actuator and excessive forces
result in the valve linkage.

Enlarging the actuator can reduce these forces to acceptable levels. The
licensee had committed to replace the actuator, but the necessary cylinder
lei.,gth and the actuator peak pressure had not been defined. The licensee has
extended the valve wotor cylinder 3 in. to maintain the peak closing pressure
below 200 psig. The staff finds this modification acceptable.

A third issue raised in the staff evaluation was the seismic capability of the
valves. The licensee has concluded that seismic integrity and qualification of
these valves is not necessary because other containment failure modes dominate
seismic risk. This issue will be addressed in the staff's review of the
licensee's overall seismic evaluation (Section 4.12).

The remaining issues raised in the staff's evaluation concerned the frequency
of isolation valve testing and 1imits on purging periods. The implementation
criteria for Generic Issue B-24 recommend leakage tests for the isolation
valves every 6 months and limits on the amount of time a plant can purge the
containment atmosphere.

In the long history of Big Rock Point, there have been no consistent trends of
excessive leakage in the containment purge isolation valves. Moreover, the
plant design was originally predicated on continuous ventilation of the contain-
ment. The site and plant characteristics are such that the consequences of an
accident are far less severe than for the typical plants for which the staff's
criteria were developed. The staff's PRA evaluation for this issue concluded
that restricted purging periods and increased surveillance could together
result in an exposure reduction of 99 person-rem/reactor-year; either action
could result in an exposure reduction almost as great as the total. Because
the plant is designed to be continuously ventilated, restricted purging periods
would jeopardize plant operation. However, increased surveillance of the
isolation valves to demonstrate operability and gross leakage integrity appears
to be a viable and potentially cost-effective means to achieve a large reduction
in risk. Therefore, the staff will require that the licensee evaluate alterna-
tives and implement an optimum surveillance method and frequency for the
containment purge isolation valves.
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5.3.7 Hydrogen Monitoring - NUREG-0737

TMI Action Plan Item II.F.1.6 requires that systems be provided to inform the
operator of hydrogen levels within containment so that mitigation equipment
(e.g., hydrogen recombiners) can be placed into service to prevent flame
propagation or detonation. The licensee contends that hydrogen detonation
levels will not be reached at Big Rock Point even if the entire core melts.
This is due to the large volume inside containment relative to the small

fuel inventory in the core.

The staff reviewed this issue as part of its review of the licensee's PRA (see
Appendix D) and concludes that the relatively small amounts of hydrogen that
might be generated because of metal-water reactor (fuel cladding) or chemical
reaction with coatings (see Section 4.19.2) do not represent a significant
contributor to the failure of containment. Similarly, the staff Joes not be-
lieve that enough hydrogen would be generated in the short term wnich could
burn and affect the function of equipment '.side containment. However, this
evaluation has not considered the long-term (e.g., weeks) effect of hydrogen
produced by radiolysis. The staff believes that such long-term hydrogen
monitoring capability might be useful because:

(1) It may enhance the ability to determine the amount of core damage.

(2) It would identify whether any action is necessary to control long-term
hydrogen concentrations.

Because of the slow evolution of hydrogen by radiolysis, the staff concludes

that sufficient time would be available to control hydrogen with the existing
systems. Therefore, the staff recommended that the licensee evaluate the ben-
efits and costs associated with such long-term hydrogen monitoring capability.

The licensee has conducted such an evaluation and concluded that specific pro-
visions for long-term hydrogen monitoring are not necessary because it would
take months for the hydrogen concentration to even approach combustible limits.
The staff has conducted confirmatory analyses that indicate that, under the
most adverse circumstances (i.e., complete core melt and maximum hydrogen
generation from radiolysis and the decomposition of paints and coatings), the
hydrogen concentration would approach combustible limits in a few weeks.
However, under these conditions, other failure modes (e.g., isolation valve
failures) tend to dominate risk. Under more likely accident scenarios (and
recognizing that the licensee's coatings do not contain zinc), the hydrogen
evolving would not approach combustible concentrations until well after the
staff would expect accident recovery operations to be under way. Therefore,
the staff agrees with the licensee's conclusion and considers this issue
resolved.

5.3.8 Scram Discharge

Operating experience at Big Rock Point and other BWRs has identified various
problems with the instrumentation and valves associated with the scram
discharge volume (SDV). A failure to isolate the SDV during a scram could
result in a loss-of-coolant accident (LOCA) inside containment. (This is an
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example of the unique design of Big Rock Point. Typically for other BWRs,
this would result in a LOCA outside containment.) Premature isolation and
control rod drive seal leakage or improper venting may result in a failure to
scram. Several projects in this regard have been undertaken by the licensee.

5.3.8.1 Single Channel Reset

During testing following a plant modification, the licensee discovered an
anomaly in the pneumatic system of the reactor protection system. If the
pneumatic pressure (air header) is low coincident with a reset of a scram
channel, the scram dump tank valves would open before the control rod drive
discharge valves close. The licensee was concerned that, in a similar manner,
the control rod drive discharge valves might open before the scram dump tank
valves close; this condition would result in a loss-of-coclant accident
Therefore, the licensee proposed to conduct an evaluation of valve coordination.

The licensee completed that evaluation and submitted the results in a letter
dated November 7, 1983. The licensee concluded that the scram dump tank will
isolate very quickly afer the control rod drive discharge valves open, ensuring
adequate scram discharge volume, and the scram dump tank valves are open when
the control rod drive discharge valves are closed (reset condition). The
licensee has further indicated that the previous experience was most probably
caused by loose fittings in the pneumatic system; the preventi.ve maintenance
procedures have been modified to include the inspection of these fittings.

The Ticensee has concluded that no additional action or system modifications
are necessary. The staff agrees.

[

5.3.8.2 Scram Dump Tank Valves - Lack of Redundancy

The SDV drain and vent valves are not redundant at Big Rock Point. This
aspect of the SDV design is related to the timing issue (Section 5.3.8.1) but

also involves other single failures (both failure to open and failure to
close).

The licensee has proposed to conduct a more detailed risk analysis for this
system and to evaluate alternative designs. This issue is ranked fifteenth by

the lTicensee. The results of this evaluation are scheduled to be completed by
July 1984,

5.3.8.3 Scram Dump Tank Level Instrumentation

The present design uses level switches from a single pair of 2-in. headers as
compared with the usual 1/4-in. instrument line. A staff review of operating
plant experience (Generic Letter 81-18 dated March 3C, 1981) recommended re-
dundant and diverse instrumentation from independent headers.

The licensee PRA indicates that these generic actions proposed by the NRC
staff will not provide a significant improvement in safety. The staff PRA
indicates that only 4 person-rem/reactor-year could be saved. This staff
figure does not include the exposure "spent" in installing or tusting the
additional equipment.
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The existing design does not meet the current requirements for redundancy and
diversity as described in Generic Letter 81-18. However, in view of (1) the
small improvement in reliability (see Appendix D) in relation to qualitatively
assessed high costs to backfit these requirements and (2) the staff's judgment
that the unique design of the scram dump tank piping which is less likely to
be susceptible to common mode failures, the staff concludes that modifications
are not necessary.

5.3.9 Water Purification System

Several plant projects have been recommended to improve the design and perfor-
mance of water treatment systems. None of these items involve reactor safety
concerns.

5.3.9.1 Cleanup Demineralizer Pump

The cleanup demineralizer system pump is required for continuous full-power
operation. The pump is of the canned rotor design and has experienced frequent
motor case erosion. A summary of cleanup pump failures and outage data for a
10-year period is provided in Appendix XIII of the licensee's PRA.

The most common source of failure of the cleanup pump is failure of the rear
bearing, which causes the rotor to become misaligned. Operated in this manner
the rotor contacts, and wears down, the pressure boundary between the rotor
and the stator housing. If wear is great enough, primary coolant enters the
stator housing sometimes shorting the windings. The operator may notice
degradation of cleanup pump performance during his periodic inspections of the
cleanup system (i.e., the pump is hot or noisy) or when investigating the
source of 480-V grounds on the cleanup pump motor control center when shorted
windings occur.

An event in 1980 resulted in the release of primary coolant to the containment.
The operator noticed the failure on his rounds after discovering water on the
floor in the cleanup pump area. Primary coolant entering the stator housing
leaked to the floor through a broken seal weld in the stator housing. Leakage
was estimated at 200 m1/minute. (In the licensee event report two past inci-
dents are reported where similar failures occurred, but details of these
cleanup pump failures or the resulting leakage rates are nct available.)
Maximum possible leakage through this path is limited to that flow which can
pass through the cooling line (approximately 3/8-in. tubing), bearing assembly,
and stator housing. This path restricts loss of coolant to, at most, the

lower end of the small-LOCA category. No analysis is available on the actual
potential leak rate. A modification was developed for the control valves to
the cleanup pump which was intended to ensure adequate bearing assembly cooling
even during periods when the pump is dead headed. This modification does not
appear to have reduced the maintenance required for the cleanup pump. There-
fore, the licensee has decided to provide a bypass around the pump permitting
operation of the cleanup system by way of the differential pressure across the
recirculation pumps. Cleanup pump operation would then be restricted to
periods when the plant is shut down, minimizing its operation and maintenance.
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Isolation of reactor letdown to the demineralizer system was evaluated for
safety in Section 4.20. The staff found this line to be isolated adequately.
The Ticensee ranked this issue tenth. The project schedule will be established
by the licensee's Technical Review Group. The staff agrees with the action
proposed by the licensee.

5.3.9.2 Acid Line Extension

At present the neutralizer acid tank is filled by hand. The licensge proposed
to provide a pumping system to reduce the exposure of workers to spills.

This issue is ranked fifteenth (note: several issues have the same rank) by
the licensee and is scheduled to be completed by May 1984. The staff agrees
with the action and schedule proposed by the licensee.

5.3.9.3 Acid and Caustic Tank Problems

The Ticensee proposes to replace corroded components in the water treatment
facility that use strong caustic and acid solutions. These modifications
would reduce the potential for chemical spills which could be costly and
unnecessarily expose workers.

This issue ic ranked twenty-fifth by the licensee and is scheduled to be com-
pleted by A ust 1984.

5.3.10 Reactor Coolant System Isolation

At present, there are some reactor coolant system vent and drain lines that
only have a single isolation device. The licensee has proposed a program to
identify such lines and to add a second valve or to cap the line. The licen-
see's PRA indicates that, at present, the LOCA probability through these lines
is 2 x 10-3/year, with a resultant core damage probability of 6.9 x 10-5/year.

The Ticensee has ranked this issue eighteenth. Of 37 issues, the staff PRA
ranked this issue eleventh, with risk reduction of 9 person-rem/reactor-year.
This project is scheduled to be compieted by the end of the 1984 refueling
outage. The staff finds the licensee's proposed action acceptable.

5.3.11 Radiation Monitoring

The Ticensee has several projects underway that involve changes in radiation
monitoring systems that were required by NUREG-0737, Item II.F.

5.3.11.1 Stack Gas Monitoring

NUREG-0737, Item II.F.1, requires an improved effluent radiation monitor. The
licensee had obtained and installed such a device, but had not been able to
obtain the spare parts necessary to satisfy the repair times required by the
associated Technical Specification.

This issue was ranked seventeenth by the licensee. The licensee had estimated
that the spare-part inventory would be available in January 1984, at which
time the system will be put into service.
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The system was put into service in December 1983. Accordingly, this issue is
resolved.

5.3.11.2 Containment High Range Monitor

NUREG-0737, Item II.F.1.3, identifies specific requirements for a containment
high range monitor. The staff evaluated the implementation of this requirement
as part of Amendment No. 54 to the license and concluded that the operability
and surveillance provisions for the containment high range radiation monitor
are acceptable. However, at the time of the integrated assessment, the licen-
see had not yet obtained a suitable calibration source that could be used to
put the monitors into service. The licensee was attempting to obtain a cali-
bration source that is large enough and that can be handled safely. Until the
instrument is calibrated, it cannot be used.

The licensee ranked this issue thirty-third and subsequently obtained a suit-
able source. The staff considers this issue to be completed acceptably.

5.3.12 Annex and Warehouse Modification

The licensee has proposed a project to improve stock storage for qualified
equipment and to relocate office space by modifying the warehouse and moving
the nffices to the training annex. The project will require structural modi-
fications in the warehouse and training annex. The existing warehouse arrange-
ment does not have suitable fire exits for an office complex.

This project will improve the licensee's ability to maintain the plant. The
stock storage wou | be expanded so that qualified replacement parts would be
more accessible ai.Jd complete. The modified office space would tend to improve
the efficiency of the plant staff and improve fire safety.

This issue is ranked nineteenth by the licensee. The scope and schedule for
this project will be ectablished by the licensee's Technical Review Group. The
staff agrees with the licensee's proposed action.

5.3.13 Incore Detectors

The present plant Technical Specifications require that the incore flux
monitoring system be operable. The incore system has no safety significance
because the excore detectors perform all safety functions and are calibrated
by heat balance and flux wires are used to check for peaking.

The licensee has proposed to change the Technical Specifications to delete the
operability requirement for the incore detectors. The staff review indicates
that this system was provided originally to determine neutron flux distribution
in both the axial and radial planes during operations. The same information

is also provided by a flux wire system that is counted after a wire is activated
in one of the incore detector tubes. Section 7.6.2.4 of the "Final Hazards
Summary Report for Big Rock Point" states that these flux monitors were expec-
ted to provide data to verify analytical predictions during initial power
operations and major rod programming (Consumers Power Company, 1971).
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The staff notes that, after 20 years of operation, the fuel design and rod
positioning constraints are relatively well known. Furthermore, periodic
checks are made using the flux wire system because the incore fission chamber
system has not been reliable. The staff concludes that the incore detectors
are not necessary for safety and should not, therefore, be required in the
Technical Specifications. The staff has also concluded that the flux wire
system should be in the Technical Specifications because it is used to confirm
analytical information on core performance.

The final resolution of this issue will be established by the licensee's
Technical Review Group.

5.3.14 Fire Prot: n

The plant modifications resulting from the staff's review of conformance with
10 CFR 50, Appendix R, have not all been completed for Big Rock Point. The
lTicensee's Technical Review Group reassessed the following specific commitments
resulting from the fire protection review. The licensee has distinguished
these proposed modifications from those associated with the alternate shutdown
capability described in Section 5.3.2, although they are related. These

issues were addressed in the staff's evaluation of the licensee's request for
exemption from Appendix R dated March 8, 1983.

5.3.14.1 Associated Circuits

10 CFR 50, Appendix R, requires that safe shutdown equipment be isolated from
associated circuits so that hot shorts, shorts to ground, or open circuits
will not prevent operation of the safe shutdown equipment.

After extensive analysis and discussion with the staff, the licensee committed
to the following:

(1) Procedures are to be developed to examine the position of numerous valves
and operation of one pump to determine if maloperation has occurred as a
result of a fire. A manual procedures for operating the equipment (e.g.,
disconnecting circuitry, operating valves manually, and providing prepared
emergency repair cables to operate pumps) would then be established.
(These are items that have a long-term effect on safe shutdown. None are
needed in the near term to reach and maintain hot shutdown safely.)

(2) The emergency condenser inlet valves were the only equipment items iden-
tified by the licensee that could prevent the ability to reach hot shut-
down as a result of a credible combination of short and/or open circuits.
In the present configuration of the inlet valves control circuitry, a
single short circuit of two wires in the control cable can close an inlet
valve. Because the plant has run with one inlet valve closed in the past
(as a result of a leaky outlet valve), it would take only one short
circuit and one open circuit to prevent operation of the emergency condenser
(as a result of a closed and a disabled inlet valve). Because a fire in
the electrical equipment room or penetration area could cause this loss
of the emergency condenser and also could disable the RDS/core spray and
cause loss of offsite power at the same time, there would be no method
available to shut down the plant.
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As a result, the licensee has committed to reroute one wire (the close-coil
wire) from each of the two circuits with the rest of the alternate shutdown
circuits from the control room to the emergency condenser deck. This
prevents the possibility of shorts closing the valves as a result of

fires in the electrical equipment room, penetration areas, and elsewhe ‘e.

The Ticensee ranked this action thirty-second, and the modifications are sched-
uled to be completed by the end of the 1985 refueling outage. Of 37 issues,
the staff PRA ranked this issue third, with an estimated risk reduction of

204 person-rem/reactor-year.

The staff concludes that the actions proposed by the licensee are appropriate.
However, in view of the relative importance of this issue in the staff's PRA,
the staff recommends that this modification be completed as scon as possible.

5.3.14.2 Loss of Offsite Power

10 CFR 50, Appendix R, requires that safe shutdown be achieved without use of
offsite power within 72 hours following a fire because a fire could destroy
the offsite power source or result in a turbine trip that might cause degraded
grid conditions. In addition, GDC 17 requires that onsite power sources be
capable of performing their intended function assuming offsite power is not
available.

To satisfy the requirements of 10 CFR 50, Appendix R, the licensee relies on
the RDS/core spray combination as an alternate means of safe chutdown in the
event of any fire that affects the alternate shutdcwn panel equipment. In
other words, if a fire in the core spray pump rocm or on the emergency condenser
deck or at the south face of the steam drum wal’ would (isable the alternate
shutdown system, the emergency condenser could not be used to shut down.
Instead, the plant must rely on the RDS/core spray combination as the redundant
counterpart to the alternate shutdown system. This requires that Big Rock
Point must provide for separation between redundant systems in accordance with
Appendix R. To meet a literal interpretation of the separation criteria, the
following modifications wouid have to be installed:

(1) Radiant energy shields must be installed between the emergency condenser
outlet valve conduits and the RDS conduits and valves (both on the south
face of the steam drum enclosure and on the emergency condenser deck,
i.e., wherever the circuits are within 20 ft of each other).

(2) A radiant energy shield must be installed between one emergency condenser
inlet valve and the RDS valves on the emergency condenser deck. The
inlet valve circuit is in the same conduit as the outlet valve up ihe
wall and across most of the deck. Therefore, only one shield would be
needed until the wires split on the deck.

(3) A three-hour-fire-rated barrier must be constructed between the core
spray pumps and all alternate shutdown panel equipment and conduits.
This would include tearing out and replacing the concrete block wall in
the entrance to the core spray pump room and rerouting/redesigning conduit
runs from the battery outside the pump room. (The seismic conduit design,
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which was already completed, required that the conduit be routed directly
into the room and over to the shutdown panel. This conduit must now be
redesigned to run underground outside the room and come in the back of
the room inside a three-hour-fire-rated shutdown panel enclosure.)

The licensee's Technical Review Group (TRG) evaluated the above three actions
as the proposed resolutions. During the course of its evaluation, the TRG
considered the following:

(1) A fire in a core spray room, along the emergency condenser deck, or up
the steam drum wall is very unlikely because of a lack of potential fire
sources.

(2) A fire in the aforementioned areas coincident with a loss of offsite
power is even more unlikely.

(3) The cost to complete the proposed resolution is not justified given the
likelihood of fire in the areas of concern coincident with the loss of
offsite power.

On the basis of these considerations, the licensee's TRG ranked this issue
forty-second. Moreover, because of the low likelihood of a fire in these

areas coincident with a loss of offsite power, the TRG concluded that these
modifications would not be cost effective and, therefore, need not be completed.

The Timited PRA for this issue concluded that protection against a fire that
could potentially disable both the RDS/core spray combination and the emergency
condenser could reduce exposure by 7 person-rem/reactor-year. As described in
Appendix D, that analysis conservatively assumed that the frequency of fires

in the area is 3.3 x 10-3/year because there are no fire detectors or suppres-
sion equipment in that area. The limited PRA also notes that there is no
reason for combustible material to be present in that area.

However, during site visits, the staff has often noticed rags, trash, and
other potential fire sources on the emergercy condenser deck. Therefore, the
staff concludes that the limited PRA for this issue is not overly conservative.
The modification that would correct this issue is a radiant energy shield
(i.e., not a fire barrier but a reflective shield that would prevent radiant
heat from melting cables, relays, etc.) between the emergency condenser inlet
valves and their associated wiring and the RDS valves and their associated
wiring above the level of the deck. On the basis of the exposure reduction

and the estimated costs of such a modification, the staff concludes that this
modification should be installed.

With regard to the three-hour-fire-rated barrier between the alternate shutdown
panel and the core spray pumps, the staff notes that this modification resulted
because a fire at the alternate shutdown panel would cause a loss of the emer-
gency condenser. Because of the importance of the emergency condenser for

safe shutdown for this and other hazards, the staff recommends that the licensee
reevaluate the design of the emergency condenser logic and the three-hour-fire-
rated barrier. The staff will require that the licensee either revise the
design to preclude the failure of the emergency condenser or install the
three-hour-fire-rated barrier.
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In a letter dated February 2, 1984, the licensee committed to install a
radiant-energy shield on the emergency condenser deck and seal penetrations
in a core spray room block wall so as to provide a three-hour fire barrier
for the alternate shutdown panel. The staff finds these actions acceptable.
These modifications will be complete by the end of the 1985 refueling outage.

5.3.15 Heating and Cooling Heat Exchanger

The licensee has determined that the tube bundle in each of the heating and
cooling heat exchangers is beyond economical repair. The present plant design
treats this bundle as a containment barrier.

The licensee has proposed to replace the "B" bundle, then the "A" bundle,
using different materials to minimize the potential for leakage to develop.
Maintenance valves currently are used to isolate a leaking bundle. These
manual valves, however, are inside containment; thus, they cannot be used
during an accident (Section 4.20.4).

The licensee has ranked this issue thirteenth and has scheduled completion in
July 1984. The staff agrees with the licensee's proposed action and schedule.

5.3.16 Panel C-52 Ventilation

Control panel C-52 is inside containment. It houses power supplies for vessel
level indication. Plant operating experience has shown that changes in temper-
ature of these power supplies causes drift in level instrumentation indication.

In 1979, modifications were performed on the primary coolant level elements
removing the temperature compensation from the cold reference leg of each ele-
ment. The purpose of these modifications was to eliminate the possibility of
reference-leg flashing during loss-of-coolant transients of a particular size
and location in the primary system.

Removal of the temperature compensation permitted the reference-leg temperatures
to follow ambient conditions. Because the ambient temperature was different

at each level element, level indications varied by several inches depending on
the element to which the level instrument is connected.

Additional modificatiors to the level elements were performed in 1980. This
modification added heating elements to each reference column raising the
reference-leg temperature slightly above ambient conditions to eliminate the
variation in reference-leg average temperature. The temperature controllers
for each reference-leg are located in panel C-52. The drum level controllers
are set to maintain an average reference-leg temperature of about 200°F, the
reactor level controllers of about 185°F. An annunciator in the control room
alarms if the actual average temperature of a reference-leg is higher or lower
than the controller setpoint by 10F°. The annunciator also alarms on an
average reference-column temperature that is 5F° above the controller setpoint.
Exceeding this alarm setpoint automatically disconnects the element from its
power supply allowing the reference-leg temperature to drop to ambient conditions.
This Tower temperature causes instrumentation connected to the level element
in question to indicate artificially lower primary coolant system setpoints.
Operator response to the annunciation is presented in Procedure ALP 1.14.17.
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Technical Specification 6.1.2 requires that the measured reference-leg temper-
atures be less than 250°F, and 6.1.5 requires that the level instrumentation

be tested annually. This testing requirement was found acceptable during the
review of Topic VI-10.A.

Panel C-52 is a simple, closed steel cabinet with no provisions for ventila-
tion. The environment within the cabinet is warm when the electrical equipment
is in service. Spurious high reference-leg temperature alarms have occurred

in the past, which clear in a relatively short time after the door to the
cabinet is opened to investigate. A failure of one of the controllers occurred

in May 1982, which also may have been caused by the environment within the
cabinet.

The licensee has proposed to provide improved level indication by improving
the ventilation for panel C-52 and ranked this issue thirty-second in importance.
This project is scheduled for completion in December 1984.

The staff, in reviewing this issue, noted that previous operating experience
indicated several false low level alarms as a result of this problem. The

fact that a ventilation problem causes false low level alarms is of no immediate
safety concern because it is a "fail-safe" event for automatic system opera-
tions. However, this situation could impair the operator's ability to respond
to an accident in which vessel water level is a key parameter. The staff

agrees with the licensee's proposed actions and schedule.

5.3.17 Valve Reliability

During plant design reviews that were conducted as a part of the licensee's

PRA, some air-operated valves were found that were not being operated at their
designed pressure.

Although no failures of equipment have occurred, the licensee has proposed to
conduct a study to determine the proper pressure for each air-operated valve
manufactured by BS&B and to make adjustments where necessary. The licensee

has ranked this issue thirty-second (note: several issues have the same
rank).

Of 37 issues, the staff PRA ranked this issue fifth with an estimated risk
reduction of 85 person-rem/reactor-year.

The staff believes that this is a worthwhile project. The scheduling of this
project should coincide with other maintenance and repair activities to minimize
personnel exposures. Therefore, the licensee's Technical Review Group will es-
tablish a completion schedule for this project consistent with the availability
of all of the necessary data, including vendor specifications.

5.3.18 Recirculation Pump Trip

By confirmatory order dated February 21, 1980, the staff approved the licensee's
commitment to install a trip on the recirculation pumps to help limit the con-
sequences of an 2nticipated transient without scram (ATWS). However, in

License Amendment No. 38 dated January 15, 1981, the staff extended the deadline
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for installation of the trip until completion of the staff's review of the Big
Rock Point PRA. The licensee felt that the PRA showed that the trip is not
necessary. The staff granted the extension based on design differences between
Big Rock Point and more modern BWRs which make the consequences of an ATWS

less severe at Big Pock Point.

The licensee has now determined that this action is not cost effective at the
estimated $93,000/person-rem saved. The staff's PRA concluded that this
modification may save 4 person-rem/reactor-year. On the basis of recommen-
dations from the staff and the Advisory Committee on Reactor Safeguards (ACRS),
the licensee evaluated other alternatives for a reactor pump trip that would
provide the same function at a lesser cost. Specifically, the licensee con-
sidered tapping the automatic closure signal for the main steam line isolation
valve.

The results of this evaluation indicate that the minimum cost would bLe in excess
of $20,000 because of the quality control requirements for work on the reactor
coolant pressure boundary and the plant modifications to route signal and con-
trol cables. The actual costs would likely be two to three timec that value.
Therefore, the licensee maintains that, in view of the small risk reduction
potential, such modifications would not be cost effective. The staff notes
that, unlike larger BWR plants, Big Rock Point does not need a pump trip

feature to compensate for positive pressure reactivity at the end of core

life. Therefore, in view of the small risk reduction potential, the staff
agrees that a pump trip modification is not warranted.

5.3.19 Instrumentation To Detect Inadequate Core Cooling

NUREG-0737, Item JI.F.2, proposes instrumentation to detect inadequate core
cooling. The licensee has taken the position that such instrumentation is not
cost effective at an estimated cost of $1 million. The staff review of the
licensee PRA (Appendix D) has led the staff to conclude that implementation of
this instrumentation would not reduce risk significantly at Big Rock Point.

5.3.20 Control of Heavy Loads

By Generic Letter 81-07 dated December 22, 1980, the staff provided several
recommendations to be imglemented by licensees to ensure the safe handling of
heavy loads. Generic Letter 81-07, dated February 3, 1981, regarding control
of heavy loads provided further staff guidance. By letters dated June 10,
1981, July 1, 1981, and September 23, 1981, the licensee responded to the
generic letters. By letter dated July 2, 1982, the staff forwarded a draft
Technical Evaluation Report (TER) on this issue to the licensee. The TER was
prepared by Franklin Research Center ‘FRC) under contract to the staff. By
letter dated January 28, 1983, the licensee responded to the TER, and che
responses are now under staff review. The review of control of heavy loads
was divided into two phases by the staff. The first phase included the staff
guidance dealing with administrative controls such as safe load paths and
procedures. The TER dealt with the first-phase review. Phase two of the staff
review includes staff guidance on hardware modifications to systems such as
the containment crane. The information already provided by the licensee
addresses both phases. Phase two of the staff's review of Big Rock Point has
just begun and is being conducted by FRC under staff contract. As the licensee
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indicated, resolution of the administrative control aspects of this issue is
nearly complete. However, as indicated in the submittal of June 1, 1983
(Appendix H), the licensee anticipates that the staff may require hardware
modifications to the containment crane, such as interlocks, to prevent crane
travel over certain areas. The licensee indicated that several crane modifi-
cations, including interlocks, have been considered. None of the modifications
were found to be cost effective.

The staff cannot draw conclusions on all possible modifications that might be
identified in the second phase of the review. However, uniike at most plants,
the crane must travel to all parts of the reactor deck and load area to perform
various necessary tasks. Therefore, interlocks may te elaborate, and/or

frequent overrides of the interlocks may he necessary (accompaiiied Dy eiaborate
plant procedures for overrides). Therefore, the staff believes that installation
of travel interlocks on the containment crane may not significantly improve

plant safety. A final determination cannot be made until the second phase of
the review is completed.

5.3.21 Balance-of-Plant Quality Assurance Program

The licensee has proposed to improve piant reliability and availability by

extending the quality assurance (QA) program for safety-related equipment to
all plant equipment.

The licensee has ranked this issue forty-eighth. The staff agrees that an
expanded QA program would benefit both safety and availability because it
woulu tend to improve the reliability of the nonsafety (normal) systems and
would add ccnsistency that would tend to reduce the potential for making

mistakes in gquality control. However, these safety improvements are implied
and cannot be quantified.

The licensee 1s currently developing such a program. Once the program

development is complete, the licensee's Technical Review Group will schedule
implementation.

5.3.22 Reactor Cooling Water Pressure

The reactor cooling water system (RCWS) discharges to the radioactive waste
system (RWS) via the RCWS relief valves. The RCWS relief valves occasionally
stick open because of pump-pressure transients during transfer of operation
from the running pump to the standby pump.

The relief valves are located in a high radiation field during plant operations.
To reduce personnel exposure, improve RCWS performance, and reduce RWS loads,
the licensee proposed to evaluate future pressure transients.

This study has been completed and included investigation of system pressure

requirements, relief-valve setpoints, maintenance and calibration procedures,
and RCWS pressure transients during pump transfers.
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As a result, the licensee has (1) revised the calibration interval for the
relief valves, (2) changed the procedure for the weekly pump transfers to
minimize the pressure surge, and (3) scheduled the installation of monitors

to identify which relief valve is leaking (1985 refueling outage). On the
basis of these actions, the licensee considers this issue resolved. The staff
agrees.

5.3.23 Radwaste Monitor

The radioactive waste system (RWS) includes a monitor that must be backwashed
to raduce solids buildup and the resultant increase in background radiation.
At present, this backwashing is a manual function.

The licensee has committed to automate the backwash function to reduce the
burden on the RWS. This project will be completed in 1987. The staff agrees.

5.3.24 Definition of Operability

By Generic Letter dated April 10, 1980, the staff requested that licensees
review the operability requirements in plant Technical Specifications for
accident mitigation systems such as emergency core cooling systems and emer-
gency power systems. By letters dated May 31, 1983(a), and June 1, 1983 (see
Appendix H), the Ticensee responded to the generic letter for Big Rock Point.

The licensee indicated that the Technical Specifications (1) do not include a
definition of operability and (2) do include appropriate limiting conditions
of operation (LCO) for the containment spray, core spray, reactor depressuri-
zation, and emergency power systems. The licensee further indicated that
plant procedures do include an appropriate definition of equipment operability.

The licensee's submittals were reviewed by EG&G Idaho, Inc., under an NRC con-
tract. The draft Technical Evaluation Report EGG-EA-6327 (July 1983) prepared
by the contractor points out two unresolved issues:

(1) Technical Specifications do not include a definition of equipment
operability.

(2) Technical Specifications do not provide an appropriate LCO for inoper-
ability of both trains of a system.

Staff guidance recommends initiation of shutdown within 1 hour if both trains
are inoperable. A definition of operability should be included in the Technical
Specifications for Big Rock Point because the plant procedures can be changed
without staff approval. The staff concludes that inclusion of the definition

in the Technical Specifications would provide a significant increase in overall
safety of the plant.

The staff has also concluded that an appropriate LCO for inoperability of
redundant equipment should be included in the Technical Specifications. The
total inoperability of any of the two trains of safety-related systems listed
above should require initiation of shutdown within 1 hour. In addition, the
!icensee should provide operability statements for the sections of the Technica!
Specifications specified in Table 5.2 or provide a suitable technical Justifi-
cation for not providing an operability statement.
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In their February 2, 1984 letter, the licensee committed to provide a definition
of operability and include LCO for the multiple-train engineered safety foature
systems; for the single-train systems, the definition of operability will

serve as the LCO. These changes will be reflected in a proposed change to the
Technical Specifications, to be submitted within 90 days of the issuance of

this report.

5.3.25 Updated Design Data
The licensee has identified two projects to update plant design data.
5.3.25.1 Final Hazards Summary Report Update

10 CFR 50.71(e) requires that power reactors maintain an updated Final Hazards
Summary Report (FHSR). The purpose of this requirement is to provide a current
description of the plant design for use by the NRC staff and the public.

The licensee's proposed resolution of this issue is to evaluate a method of
indexing existing documents (such as this IPSAR) to provide a workable substi-
tute. The details of this plan are to be submitted by October 1985. This
project will be completed in accordance with the schedule required in

10 CFR 50.71(e).

Such an indexing system could identify both detailed design information and a
chronology of design. Therefore, the staff finds the licensee's proposal
acceptable, provided it identifies specific evaluations (e.g., that required
by Section 4.4).

5.3.25.2 Revised Drawings

The licensee is developing updated system drawings showing valve lineups to
coincide with plant checkoff sheets in response to NRC Office of Inspecticn

and Enforcement (IE) Bulletin 79-08 and Information Notice 81-15. This project
is 96% complete. The staff concludes that the licensee should complete this
project as part of the documentation for 10 CFR 50.71(e) but should not wait
for the FHSR update (Section 5.3.25.1). At present the valve lineup checkoff
sheets and systems drawings and the plant drawings and the piping and instru-
mentation diagrams do not agree.

The licensee has completed revisions to the piping and instrumentation diagrams
and the systems drawings, which are used to control the valve lineup check
sheets. However, other reference drawings have not yet been revised because
they are not typicaily used for such procedural controls and require substantial
resources. The licensee's Technical Review Group will decide what, if any,
additional upgrading is necessary. The licensee should continue to resolve
discrepancies identified by the senior resident inspector.

5.3.26 High Point Vents

The licensee has installed primary coolant system vents in response to NUREG-0737,
Item I1.B.1. However, these valves are not operational. Before these vents

can be made operational, test connections, seismic supports, and cperating
procedures will be required by NUREG-0737 criteria. The licensee does not
believe that this system is needed because:
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(1) The RDS could be used to vent the pressure vessel (via the main steam
lines).

(2) The likelihood of core uncovery (which is necessary to generate hydrogen)
is very small.

(3) The cost is too high.

On the basis of these considerations, the staff concludes that further
modifications to place the system in operation are not warranted. However,
suitable test connections and seismic supports should be provided or the
valves should be removed.

In their letter of February 2, 1984, the licensee committed to remove these
valves at the earliest possible date.

5.3.27 Radiological Effluent Technical Specifications

In 1975, Appendix I, "Numerical Guides for Design Objectives and Limiting Con-
ditions for Operation To Meet the Criterion (As Low As Is Reasonably Achievable)
for Radioactive Material in Light-Water-Cooled Nuclear Power Reactor Effluents,”
to 10 CFR 50 was promulgated. By letter dated February 19, 1976, the staff
requested licensees to propose changes to the Technical Specifications to
implement the requirements of Appendix I. Model Technical Specifications were
also provided to licensees as generic guidance. The guidance has been revised
by the staff several times. By letter dated March 17, 1976, the licensee
responded to this issue and has made numerous submittals on this subject since
that time. The submittals dated December 3, 1979, August 28, 1980, June 7,
1982, and September 29, 1982(b), provide the licensee's current proposed

Process Control Program, Offsite Dose Calculation Manual, and changes to the
Technical Specifications.

The licensee's current proposals are under review by the staff and Franklin
Research Center (under contract to the staff). The format of the licensee's
proposed Technical Specification changes to the Big Rock Point is vastly dif-
ferent from the format and level of detail provided in the staff's guidance. A
preliminary screening by the staff indicates that these proposed changes meet
most but not all of the staff's guidance. For example, they do not contain a
specification on total dose (40 CFR 190), nor do they include a specification
for interlaboratory comparison for the environmental monitoring program. The
contractor is cenducti g a detailed review to identify all variances from
staff guidance. After the staff receives the contractor's technical evaluation,
it will determine what (if any) additional changes beyond those proposed must
be made. Although these proposals have noct been incorporated into the Tech-
nical Specifications, continued operation is acceptable because the licensee
is operating Big Rock Point within the design objectives of Appendix I. This
statement is based on a review of periodic effluent reports from the plant.

5.4 Other Pending Licensing Actions

The licensee's integrated assessment submittal dated June 1, 1983, does not
address all of the pending licensing actions. The status of these additional
activities are discussed below.
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5.4.1 Mechanical Snubbers

In a letter dated March 23, 1981, the NRC requested that all licensees incor-
porate an inservice surveillance program for snubbers into plant Technical
Specifications. By letter dated July 20, 1981, the licensee proposed an in-
service surveillance program for mechanical snubbers at Big Rock Point. Big
Rock Point has 13 mechanical snubbers on the reactor depressurization system;
the plant has no hydraulic snubbers on safety systems. A review of the proposed
program has been completed by the staff, and the changes to the Technical Speci-
fications were issued in License Amendment 64.

5.4.2 Masonry Wall Design

IE Bulletin 80-11, "Masonry Wall Design," dated May 8, 1980, requested licensees
to identify safety-related masonry walls and reevaluate those walls to ensure
that they are properly designed. The licensee respondad to the bulletin in a
letter dated July 9, 1980. Also, in a letter dated November 24, 1982, the
licensee responded to NRC requests for additional information on masonry wall
design. It is the staff's position that all issues involving masonry walls

are to be addressed by the licensee in the seismic evaluation discussed in
Section 4.12.

5.4.3 Implementation of NUREG-0313, Revision 1

NRC Generic Letter 81-03 dated February 26, 1981, requested that BWR licensees
review their coolant pressure boundary piping against the guidelines of
NUREG-0313, Revision 1. By a letter dated June 30, 1981, the licensee responded
to the generic letter and, in a letter dated May 28, 1982, provided additiona)
information requested by the NRC on furnace sensitized safe-ends.

IE Bulletins 82-03 and 83-02 dated October 14, 1982 and March 4, 1983, respec-
tively, discussed stress-corrosion cracking in the large piping of BWR recir-
culation systems. Bulletin 83-02 requested that the licensee perform certain
piping inspections during the cutage that started on May 13, 1983. The pre-
Timinary results of this inspection showed no svidence of cracking and were

provided by a letter dated June 17, 1983, in relation to SEP Topic VI-1 (Sec-
tion 4.19.2).

In addition to the IE bulletins, the staff requested additional information
regarding implementation of NUREG-0313, Revision 1. The licensee responded to
this request by a letter dated June 22, 1983(b).

The safety concern is that the materials of the reactor pressure boundary may
be subject to corrosion-induced cracking. To resolve this concern, the staff

has recommended that nuclear power plants provide augmented leak detection and
inservice inspection.

The staff has completed its SEP review of the leak detection capability (Sec-
tion 4.16) and found it acceptable. It has also reviewed the licensee programs
for inservice inspection and found them acceptable by a letter dated June 10,
1983. Under SEP Topics V-12.A (Section 4.18) and VI-1 (Section 4.19.2), the
staff has reviewed the subject of water chemistry limits and found them
acceptable.
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The staff is continuing its review of pipe cracking in boiling-water reactors
on a generic basis. The staff concludes that the existing inspection and
detection provisions at Big Rock Point are adequate. Additional protection
against pipe cracking will be implemented, if necessary, on the basis of the
ongoing generic review.

5.4.4 Emerge-cy Core Cooling System Outages

NUREG-0737, Item II.K.3.17, requested licensees to submit a report of outages
of emergency core cooling system (ECCS) equipment over the last 5 years. The
report was also to propose changes to improve ECCS availability, if needed.

By letter dated December 19, 1980(a), the licensee provided the requested
information and indicated that no changes were deemed necessary. Franklin
Research Center (FRC) reviewed this information under contract to the NRC. On
the basis of the results of FRC's review, the staff SER, forwarded by letter
dated August 5, 1983, concludes that no changes are necessary at Big Rock
Point.

5.4.5 Postaccident Sampling

NUREG-0737, Item I1.B.3, required licensees to provide a postaccident sampling
system. Criteria were included in NUREG-0737 describing what parameters were
to be sampled and how quickly the sample results should be available. In a
letter dated March 31, 1981, the licensee proposed that this issue be deferred
until the staff's review of his PRA was completed. By letter dated August 12,
1981, the staff accepted this proposal.

On the basis of its review of the PRA, the staff has concluded that the
installation of a postaccident sampling system that meets the guidance of
NUREG-0737 would not significantly improve the safety of Big Rock Point.

Item I1.B.3 of NUREG-0737 requested that capability be provided to sample and
analyze the primary coolant and containment atmosphere under postaccident
conditions. The position statement for Item II.B.3 indicates that the primary
purpose of the sampling system is to provide an indication of the degree of
core damage after an accident without excessive exposure to the personnel
performing the sampling. The licensee argues that the high range containment
radiation monitors provide such an indication. The staff's review concluded
that the licensee can estimate the degree of core damage based on meas.rements
from these monitors (letter dated October 18, 1982). Also, the installation

of additional sampling systems to meet the guidance of Item II.B.3, including
exposure control, would be extremely expensive and would provide very little
additional data on the degree of core damage. Therefore, the staff concludes
that the licensee should not be required to install additional sampling systems
at Big Rock Point to meet the guidance of Item II.B.3 of NUREG-0737.

5.4.6 Anticipated Transients With Single Failure
NUREG-0737, Item II.K.3.44, requested licensees to submit an evaluation cover-
ing anticipated transients with single failure. By letter dated December 19,

1980(a), the licensee submitted the requested evaluation. The analysis submitted
in this letter is similar to the information used in the licensee's PRA. The
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staff's evaluation of the PRA is presented in Appendix D. The staff's evalua-
tion of the licensee's submittal has been completed; the staff's SER dated
March 22, 1984, conciuded that the licensee's response for Item I1.K.3.44 is
acceptable.

5.4.7 Compliance With 10 CFR 50.46

NUREG-0737, Item II.K.3.31, requested licensees to submit plant-specific
calculations using NRC-approved models for small-break LOCAs to show compliance
with 10 CFR 50.46.

The licensee has performed small-break LOCA analyses for Big Rock Point using
generically accepted analytical models. In a safety evaluation issued on
December 27, 1983, the staff concluded that the application and results of
those analyses are acceptable.

5.4.8 Fire Damper Testing

During a fire protection inspection in August 1982, the inspectors from NRC's
Region III office identified ventilation fire dampers that were not being
operationally tested. The licensee agreed to test the dampers and has prepared
a test procedure for fire barriers including the ventilation duct fire dampers.
Region III felt that the tests should be included in the plant Technical
Specifications, but the licensee felt that adequate testing could be ensured

by using plant procedures.

In April 1983, Region III asked NRC for assistance on this issue. This issue
has been raised at other facilities, and the staff is reviewing it on a generic
basis. The need for any modification of the Technical Specii.cations will be
determined when the staff develops a position.

5.4.9 Inservice Testing

10 CFR 50.55 requires licensees to perform inservice testing (IST) of pumps
and valves in addition to conducting inservice inspections. The testing is
required to be done in conformance with the ASME Code, and the licensee's
program must be updated to revisions in the Code every 10 years. By letter
dated January 21, 1983, the licensee submitted his IST program for the 10-year
interval starting March 29, 1983. As provided for by the ASME Code and the
regulations, the licensee has requested relief from a number of the Code
requirements for IST. These relief requests are under review by the s*aff.

The review is in the early stages and no technical problems have heen identified.
Because of the scope of the review required, the staff has obtained contractor
assistance. The review is scheduled to be completed by September 1984.

5.4.10 Relief and Safety Valve Testing

NUREG-0737, Item II.D.1, requested that licensees conduct testing to qualify
relief and safety valves under transients and accident conditions. The licensee
provided information including test results and plant-specific analysis in
submittals dated December 19, 1980(a), July 9, 1981(a), October 1, 1981,
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February 5, 1982, and July 22, 198". This information currently is under
review by EG&G under a contract wi.n the staff as part of a generic review of
relief valve performance. The licensee's submittals indicated that the sorings
in the safety valves need to be replaced to achieve optimum performance. This
work was completed during the 1983 refueling outage.

The staff believes that the licensee's corrective action is adequate to ensure
reliable performance of the relief and safety valves. However, when the
generic review is complete, the staff will determine whether any additional
cor~ective actions are warranted which would substantially improve the relia-
bility of the relief and safety valves.

5.4.11 Containment Pressure and Water Level Monitors

NUREG-0737, Item II.F.1, requested licensees to install or upgrade instrumen-
tation to monitor variables including containment pressure and containment
water level following an accident. The other instruments in Item II.F.1 were
addressed earlier in Sections 5.3.7, 5.3.11, and 5.3.19 because the licensee
had addressed them in the June 1, 1983, submittal as separate issues. However,
the licensee has already installed the containment pressure and water level
monitors and has provided information on these monitors in the following submit-
tals: September 5, 1980, December 19, 1980(a), July 9, 1981(b), and February 5,
1982. In a letter dated April 15, 1983, the NRC requested additional informa-
tion on these instruments. The licensee responded to the NRC request in

letters dated June 20, 1983, and March 26, 1984. In a safety evaluation dated
April 16, 1984, the staff concluded that Big Rock Point conforms with the
guidelines for Item II.F.1.

5.4.12 Emergency Response Capability

NUREG-0737 presented NRC guidance on several issues related to emergency
response capability:

(1) Item I.C.1, "Short-Term Accident and Procedures Review"

(2) Item 1.D.1, "Control Room Design Review"

(3) Item I.D.2, "Plant Safety Parameter Display Console"

(4) Item III.A.1.2, "Upgrade Emergency Support Facilities (EOF)"
(5) Item III.A.2.2, "Meteorological Data"

Subparts and interim steps have been completed for some of these items, and
other items have been found necessary during the staff's continuing review on
the overall issue of emergency response capability. The NRC issued Generic
Letter 82-33, "Supplement to NUREG-0737 - Requirements for Emergency Response
Capability," dated December 17, 1982(b), to all licensees. That letter provided
additional clarification regarding safety parameter display systems, detailed
control room design review, Regulatory Guide 1.97 (Revision 2), applications

of emergency response facilities, upgrading of emergency operating procedures,
emergency response facilities, and meteorological data.

The letter requests licensees to

(1) prepare and implement emergency operating procedures (Section 5.3.2.2)
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(2) perform a human factors review of the design of the control room and make
any modifications shown to be necessary by the review (Section 5.3.2.3)

(3) design and install a console in the control room displaying the most
important plant safety parameters

(4) provide indications in the control room of Type A, B, C, D, and E variables
and meteorological variables listed in Regulatory Guide 1.97 (Rev. 2)

(5) provide indication in the Technical Support Center (TSC) of essential
variables from Regulatory Guide 1.97 (Rev. 2)

(6) provide indication in the Emergency Operations Facility (EOF) of contain-
ment conditions and releases of radiation

(7) provide adequate staffing to perform emergency response.

The letter also asked the licensees to submit schedules and plans for meeting
these requests. Final schedules were to be negotiated with the NRC's project
manager for the plant. The licensee's submittal dated June 1, 1983 (see
Appendix H) responded to Generic Letter 82-33.

The licensee has proposed deferring the installation of the safety parameter
display system (SPDS) until the need for the system is examined in the control
room design review. The licensee believes that the review will support his
position that an SPDS is not necessary at Big Rock Point. If the review shows
that an SPDS is necessary, the licensee will make an appropriate proposal at
that time. The generic letter requests that the licensees design and install
the SPDS promptly, without waiting to examine the need in the control room
design review. However, the licensee points out that Big Rock Point is a
small plant with far fewer systems than larger plants.

The control room is small and the existing safety indications and controls are
close together already. Therefore, the licensee concludes that it is prudent
to examine the need for an SPDS as a part of the control room design review.
The staff agrees.

Generic Letter 82-33 requested licensees to provide certain instrumentation
from Regulatory Guide 1.97, Revision 2, in the control room, the TSC, and the
EOF. The generic letter requests that measurement and indication of Type A,
B, C, D, and E variables and meteorological variables as specified in the
regulatory guide be provided in the control room. The licensee has concluded
that no additional instrumentation as specified in the regulatory guide is
necessary for the Big Rock Point control room. The licensee notes that the
staff's SER on SEP Topic VII-3, "Systems Required for Safe Shutdown" (forwarded
by letter dated December 17, 1982(a)), concludes that "the present design is
an acceptable alternative to current licensing guidelines." On the basis of
its evaluation presented under Topic VII-3, the staff concludes that the
additional instrumentation requested by the generic letter for the control
room is not necessary for Big Rock Point. Any additional instrumentation that
may be necessary to enhance the operators' ability to follow the course of an
accident will evolve from the control room design review as a part of the
determination of the need for an SPDS.
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The generic letter requests that indi:calion of variables necessary to perform
the TSC function be provided in the TSC. The TSC at Big Rock Point is located
directly outside the door of the control room; it includes the hallway along
the front of the control room and the Shift Supervisor's office. Trained per-
sonnel in the TSC (Shift Supervisor, control room operator (CRO), and staff
technical advisors who are CRO qualified managers) can read nearly all of the
control room indicators through the windows at the front of the control room.
Also, the indicators for the meteorological parameters are located right out-
side the control room in the TSC. Therefore, the licensee concludes that no
additional indicators need to be installed in the TSC to facilitate the func-
tion of the TSC. The staff agrees.

The generic letter requests that primary indicators of the condition of the
containment and radioactivity releases be provided in the EOF. The licensee
proposes not to provide such indication and believes that all necessary infor-
mation can be obtained by ccmmunications (such as telephone) with the TSC and
control room. In view of the support function of the EOF, the staff agrees.

The generic letter also described guidance other than indication of safety
parameters for the emergency response facilities (ERFs) - Technical Support
Center, Operations Support Center (0SC), and Emergency Operations Facility.
The guidance included aspects such as staffing, communication, security,
space, radiation protection, and data analysis. The licensee believes, on the
basis of information submitted in a letter dated June 1, 1981, that the current
TSC, 0SC, and EOF are adequate. A review team from the Office of Inspection
and Enforcement will conduct an onsite review of the acceptability of the
emergency response facilities for Big Rock Point after the licensee informs
the staff that the ERFs are complete. The July 1983 emergency exercise indi-
cated that additional space is required for the TSC.

The July 1983 exercise demonstrated the capability of the existing design to
accomplish the emergency functions until the control room design review identi-
fies any corrective actions that may be necessary to enhance that capability
and an exercise is conducted to demonstrate the capability of the completed
ERFs. With regard to the space limitations in the TSC, the licensee, in a
letter dated November 23, 1983, committed to complete TSC improvements before
the 1984 emergency practice drills, including the renovation of the Shift
Supervisor's office. When completed, the new TSC will have approximately 50%
more usable space and will be separated from the Shift Supervisor's office.
This work is scheduled to be completed in May 1984.
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See footnotes at end of table.

Table 5.1 Non-SEP topic ranking summary
Tech. Spec.
Section Modifications Backfit Licensee Completion PRA*
No. Title required requirements agrees date review
P £ Reactor Depressurization - - - w -
System Valve Reliability
5.3.1.1 RDS Pilot Valve Leakage No Evaluate Yes - Yes
methods to
reduce
leakage
5.3.1.2 RDS Reliability e Develop Yes 5/86 Yes
High-Pressure Recycle System procedures
5.3.1.3 Full-Stroke Testing of No Evaluate test Yes 3/85 No
RDS Valves procedures
5.3.1.4 Position Indication of No None Yes - No
Power-Operated Relief
Valves
5.3.2 Safe Shutdown » > ; - -
5.3.2.1 Alternate Shutdown System -l Install Yes 12/85 Yes
(Panel and Procedures) -
Appendix R
5.3.2.2 Upgrade Emergency No Submit Yes 5/86 No
Operating Procedures procedures
5.3.2.3 Control Room Design Review " Complete Yes R Yes
review
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Table 5.1 (Continued)

Tech. Spec.
Section Modifications Backfit Licensee Completion  PRA*
No. Title required requirements  agrees date review
3.3 System Stability - - - - -
5.3.3.1 Turbine Bypass valve No Evaluate Yes 1/85 Yes
Control Syst:m cause of
instability
5.3.3.2 Secondary System No Modify con- Yes 12/84 Yes
Instabilities denser hotwell
level control
9.3.4 Electrical Equipment No Qualify Yes 6/84 No
Qualification
$.3.5 Radiation Shielding - . - - -
5.3.5.1 Plant Shielding - No None Yes - Yes
NUREG-0737, Item II.B.2
5.3.5.2 Control Room Habitability - No Study Yes o Yes
NUREG-0737 - SEP Topic VI-8 seal
modifications
5.3.5.3 Control Room Air No Install Yes s No
Conditioning air
conditioner
5.3.6 Containment Integrity - - - - -
5.3.6.1 Containment Integrated No None Yes . No

Leakage Rate Test

See footnotes at end of table.



d3S o4 o0y Big

LE-§

Table 5.1 (Continued)

Tech. Spec.
Section Modifications Backfit Licensee Completion PRA*
No. Title required requirements  agrees date review
5.3.6.2 Containment Purge No (1) Install Yes 3/85 Yes
and Vent debris screens
(2)Investigate Yes - Yes
surveillance
alternatives
$:3.7 Hydrogen Monitoring - No None Yes - Yes
NUREG-0737
5.3.8 Scram Discharge - - - - -
5.3.8.1 Single Channel Reset No None Yes - No
5.3.8.2 Scram Dump Tank Valves - No Evaluate Yes 7/84 Yes
Lack of Redundancy alternative
designs
5.3.8.3 Scram Dump Tank Level No None Yes - Yes
Instrumentation
$.3.9 Water Purification System . - = - -
5.3.9.1 Cleanup Demineralizer No Install Yes . No
Pump bypass
5.3.9.2 Acid Line Extension No Provide pump Yes 5/84 No
system

See footnotes at end of table.
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Table 5.1 (Continued)

Tech. Spec.
Section Modifications Backfit Licensee Completion  PRA*
No. Title required requirements  agrees date review
5.3.9.3 Acid and Caustic Tank No Replace Yes 8/84 No
Problems compcnents
5.3.10 Reactor Cociant System No Install valves Yes 12,84 Yes
Isolation and caps
5.3.11 Radiation Monitoring - - - - -
5.3.11.1 Stack Gas Monitoring Yes Complieted Yes - Yes
5.3.11.2 Containment High Range No Completed Yes - No
Monitor
5.3.12 Annex and Warehouse No Modify Yes N No
Modification structures
5.3.13 Incore Detectors Yes Modify AR s No
Technical
Specifications
5.3.14 Fire Protection - - - - -
5.3.14.1 Associated Circuits No (1) Develop Yes 12/85 Yes
procedures
(2) Reroute Yes 12/85 Yes
emergency
condenser
leads
5.3.14.2 Loss of Offsite Power No Install Yes 12/85 Yes
radiant

See footnotes at end of table.

energy shield
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Table 5.1 (Continued)

Tech. Spec.
Section Modifications Backfit Licensee Completion PRA*
No. Title required requirements  agrees date review
.31 Heating and Cooling Heat No Retube Yes 7/84 No
Exchanger
5.3.16 Panel C-52 Ventilation No Modify Yes 12/84 No
ventilation
5.3.17 Valve Reliability No Study Yes . Yes
pressure
requirements
5.3.18 Recirculation Pump Trip No None Yes - Yes
5.3.19 Instrumentation To Detect No None Yes - Yes
Inadequate Core Cooling
5.3.20 Control of Heavy Loads s Study Yes "R Yes
alternatives
5.2 Balance-of-Plant Quality No Develop Yes a No
Assurance Program program
5.3.22 Reactor Cooling Water No Install Yes 12/85 No
Pressure monitors
5.3.23 Radwaste Monitor No Add flush Yes 12/87 No
timer and

See footnotes at end of table.

valve controls
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fable 5.1 (Continued)
Tech. Spec
Section Modifications Backfit Licensee
No Title required reguirements agrees
5.3.24 Definition of Operability Yes Provide Yes
definition
and require-
ments
5.3.25 Updated Design Data - -
5.3.25.1 Final Hazards Summary No Develop Yes
Report Update indexing
system
5.3.25.2 Revised Drawings No Resolve -
discrepancies
5.3.26 High Point Vents na Remove Yes
S 3 &7 Radiological Effluent Yes s Yes
Technical Specifications
5.4.1 Mechanical Snubbers Yes Completed Yes
5.4.2 Masonry Wall Design No . Yes
5.4.3 Implementation of No e Yes
NUREG-0313, Revision 1
5.4.4 Emergency Core Cooling No None Yes
System Outages
5.4.5 Postaccident Sampling No None Yes

See

footnotes at ena of table.
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Table 5.1 (Continued)

Tech. Spec.
Section Modifications Backfit Licensee Completion PRA*
No. Title required requirements  agrees date review
5.4.6 Anticipated Transients With No None Yes - Yes
Single Failure
5.4.7 Compliance With No None Yes - No
10 CFR 50.46
5.4.8 Fire Damper Testing - e Yes t Yes
5.4.9 Inservice Testing o None Yes t No
5.4.10 Relief and Safety Valve No — Yes T No
Testing
5.4.11 Containment Pressure and - . - - -
Water Level Monitors
Containment Pressure No None Yes - No
Instrument
Containment Water No None Yes - No
Level Monitor
5.4.12 Emergency Response - - - - -
Capability
Meteorological Data No None Yes . No
Upgrade
Technical Support No Enlarge TSC Yes 5/84 No
Center

See footnotes at end of table.
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Table 5.1 (Continued)

Tech. Spec.
Section Modifications Backfit Licensee Compietion PRA*
No. Title required requirements  agrees date review
5.4.12 Operational Support Center No e Yes 1 No
Regulatory Guide 1.97 No None Yes - No

*See Appendix D.
**To be determined by the licensee's Technical Review Group within 90 days of the publication of this

report.
fUnder staff review.
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Table 5.2 (Continued)

Section Area Comment
6.4.3(c) Emergency condenser No action statement dealing with
vent monitors failure of both monitors.
6.4.3(h) Containment high range No action statement dealing with
monitors (TMI item) failure of both monitors.
6.5.4 Annual stack release No action statement dealing with
for iodine 131 exceeding the limit.
11.3.1.4G Core spray No mention in Table 11.3.1 of the
instrumentation Technical Specifications stating
minimum number of operable
instruments.
31.3.1.5.8 Rapid depressurization No action statement dealing with

system instrumentation

less than required instruments/
channels operable as given in
Table 3.5.2.b. of the Technical
Specifications
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Environmental Qualification of Safety-Related Electrical Equipment.

===, Sept. 23, 1981, from T. C. Bordine (CPCo) to D. M. Crutchfield (NRC),
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of Water Control Structures."
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Systems - Big Rock Point Nuclear Plant.

Apr. 30, 1982, from T. C. Bordine (CPCo) to D. M. Crutchfield (NRC),
Subject: Big Rock Point Plant - Status Report Submittal - Electrical
Equipment Qualification (EEQ).

May 28, 1982, from D. J. VandeWalle (CPCo) to D. M. Crutchfield (NRC),
Subject: Big Rock Point Plant - Furnace Sensitized Stainless Steel
Safe-En's.

June 7, 1982, from D. J. VandeWalle (CPCo) to D. M. Crutchfield (NRC),
Subject' Additional Information Pertaining to Radiological Effluents
Technical Specifications (RETS).

July 2, 1982, from D. M. Crutchfield (NRC) to D. J. VandeWalle (CPCo),
Subject: Big Rock Point - Control of Heavy I oads.

July 22, 1982, from T. C. Bordine (CPCo) to D. M. Crutchfield (NRC),
Subject: Big Rock Point Plant - NUREG-0737 Item I1.D.1, Performance
Testing of BWR Relief and Safety Valves.

Sept. 29, 1982(a), from D. M. Crutchfield (NRC) to D. J. VandeWalle
(CPCo), Subject: Evaluation of SEP Topic IX-3, Station Service and
Cooling Water Systems for Big Rock Point.

Sept. 29, 1982(b), from D. J. VandeWalle (CPCo) D. M. Crutchfield (NRC),
Subject: Radiological Effluent Technical Specifications (RETS) - Draft
Offsite Dose Calculation Manuals (ODCMs).

Sept. 30, 1982, from D. M. Crutchfield (NRC) to D. J. VandeWalle (CPCo),
Subject: SEP Topic 1I1I-7.B, Design Codes, Design Criteria and Load Com-
binations - Big Rock Point.

Oct. 18, 1982, fr . D. M. Crutchfield (NRC) to D. J. VandewWalle (CPCo),
Subject: Big Rock Point Item 11.F.1(3) High Range Radiation Monitor and
Containment Leak Testing Interval.

Nov. 23, 1982(a), from D. G. Eisenhut (NRC) to D. J. VandeWalle (CPCo),
Subject: Big Rock Point - Containment Leak Testing.

Nov. 23, 1982(b), from K. A. Toner (CPCo) to D. M. Crutchfield (NRC),
Subject: Big Rock Point Plant - SEP Topic 11I-1, Classifications of
Structures, Components and Systems (Seismic and Quality).
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=== Mar. 8, 1983, from 0. M. Crutchfield (NRC) to D. J. VandeWalle (CPCo),
Subject: Big Rock Point - Fire Protection Exemption.

~==~_ Mar. 10, 1983, from K. A. Toner (CPCo) to D. M. Crutchfield (NRC),
Subject: Big Rock Point Plant - SEP Topic VIII-3.B, DC Power System Bus
Voltage Monitoring and Annunciation - Response to NRC Safety Evaluation
Report.

=== Mar. 11, 1983, from K. A. Toner (CPCo) to D. M. Crutchfield (NRC),
Subject: Big Rock Point Plant - SEP Topic VII-1.A, Isolation of Reactor
Protection System From Non-Safety Systems, Including Qualification of
Isolation Devices - Response to Final Safety Evaluation.

=== Mar. 18, 1983, from D. J. VandeWalle (CPCo) to D. M. Crutchfield (NRC),
Subject: Integrated Assessment of A1l Open Issues (Including Environmental
Equipment Qualification and Generic Letter 82-33 Issues) and Schedule for
Issue Resolution.

=== Mar. 31, 1983, from K. A. Toner (CPCo) to D. M. Crutchfield (NRC),
Subject: Big Rock Point Plant - SEP Topic IX-5, Ventilation Systems,
Response to NRC SER and PRA Provision.

== Apr. 15, 1983, from D. M. Crutchfield (NRC) to D. J. VandeWalle (CPCo),
Subject: Request for Additional Information - NUREG-0737, Items II1.F.1.4,
I1.F.1.5 and IV.F.1.6 - Big Rock Point Plant.

-==_ Apr. 25, 1983(a), from K. A. Toner (CPCo) to D. M. Crutchfield (NRC),
Subject: Big Rock Point Plant - SEP Topic XV-8, Control Rod Misoperation -
Control Rod Withdrawal Analysis.

=== Apr. 25, 1983(b) from K. A. Toner (CPCo) to D. M. Crutchfield (NRC),
Subject: Docket 50-155 - License DPR-6 - Big Rock Point Plant - SEP
Topic VIII-4, Electrical Penetrations of the Reactor Containment - Topic
Resolution by Probabilitic Risk Assessmen..

“«=_ Apr. 26, 1983, from D. M. Crutchfield (NRC) to D. J. VandeWalle (CPCo)
Subject: Safety Evaluation for Environmental Qualification of Safety-
Related Electrical Equipment.

-«=_ May 13, 1983, from K. A. Toner (CPCo) to D. M. Crutchfield (NRC),
Subject: Docket 50-155 - License DPR-6 - Big Rock Point Plant - SEP
Topics 11-4, Geology and Seismology, and I1-4.13, Proximity of Capable
Tectonic Structures in Plant Vicinity - Response to NRC SER Dated
October 10, 1982.

--=, May 31, 1983(a), from T. C. Bordine (CPCo) to D. M. Crutchfield (NRC),
Subject: Big Rock Point Plant - Technical Specifications Definition -
Operable.

-==, May 31, 1983(b), from K. A. Toner (CPCo) to D. M. Crutchfield (NRC),

Subject: Environmental Qualification of Safety-Related Electrical
Equipment - Response to Thirty (30) Day Request.
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Sept. 12, 1983, from K. A. Toner (CPCo) to D. M. Crutchfield (NRC),
Subject: Positions on Operating Reactor Licensing Summary Issues Raised
in Review of Draft Integrated Plant Safety Assessment Report.

Sept. 13, 1983, from K. A. Toner (CPCo) to D. M. Crutchfield (NRC),
Subject: Big Rock Point Plant - SEP Topic VI-4, “Containment Isolation
Sy<tem."

Sept. 30, 1983, from K. A. Toner (CPCo) to D. M. Crutchfield (NRC),
Subject: Docket 50-155 - License DPR-06 - Big Rock Point Plant -
Environmental Equipment Qualification - Results of Failure Modes and
Effects Analysis.

Nov. 7, 1983, from D. J. VandeWalle (CPCo) to D. M. Crutchfield (NRC),
Subject: Living Schedule Issues (Rank No.'s) 8, 11, 12 and 45.

Nov. 23, 1983, from T. C. Bordine (CPCo) to J. G. Keppler (NRC), Subject:
Docket 50-155 - License DPR-6 - Big Rock Point Plant - Response to IE
Inspection Report 83-16.

Dec. 16, 1983, from D. J. VandeWalle (CPCo) to D. M. Crutchfield (NRC)
Subject: Docket 50-155 - License DPR-6 - Big Rock Point Plant - Technical
Specification Change Request - Reactor Coolant lodine Limit.

Dec. 22, 1983, from D. J. VandeWalle (CPCo) to D. M. Crutchfield (NRC)
Subject: Docket 50-155 - License DPR-6 - Big Rock Point Plant - Comment
to Draft Integrated Plant Safety Assessment Report - NUREG-0828.

Dec. 27, 1983, from D. M. Crutchfield (NRC) to D. J. VandeWalle (CPCo),
Subject: TMI Items II.K.3.30 and II.K.3.31.

Feb. 2, 1984, from R. M. Krich (CPCo) to D. M. Crutchfield (NRC),
Subject: Integrated Assessment of Open Issues and Completion Dates
for Issue Resolution (Including Integrated Plant Safety Assessment
Report - NUREG-0828 - Draft Report - Issues) - Revision 1.

Mar. 22, 1984, from D. M. Crutchfield (NRC) to D. J. VandeWalle (CPCo),
Subject: Correction NUREG-0737, Item I1.K.3.44 - Anticipated Transients
With Single Failure.

Mar. 26, 1984, from R. M. Krich (CPCo) to D. M. Crutchfield (NRC),
Subject: Docket 50-155 - License DPR-6 - Big Rock Point Plant -
Containment Water Level and Pressure Monitoring System - Additional
Information.

Apr. 16, 1984, from D. M. Crutchfield (NRC) to D. J. VandewWalle (CPCo),
Subject: NUREG-0737 Items II.F.1.4 and 11.F.1.5.

May 2, 1984, from R. M. Krich (CPCo) to D. M. Crutchfield (NRC),
Subject: Big Rock Point Plant - Integrated Assessment of Open Issues -
Additional Information.
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Memorandum, Aug. 4, 1983, from F. Rowsome (AD for Technology DSI) to F.
Miraglia (AD for Safety Assessment DL), Subject: Big Rock Point Risk
Safety neview.

Public Law 97-415, Sholly Amendment to the Atomic Energy Act, Jan. 4, 1983.

U.S. Atomic Energy Commission, WASH-1400, "Reactor Safety Ban Assessment of
Accident Risks in U.S. Commercial Nuclear Power Plants," The Rasmussen
Report U.S. Nuclear Regulatory Commission, Aug. 1974.

U.S. Nuclear Regulatory Commission, Manual Chapter 0516, "Systematic Assessment
of Licensee Performance (SALP)," Mar. 23, 1982.

===, NUREG-75/087, "Standard Review Plan for the Review of Safety Analysis
Reports for Nuclear Power Plants -- LWR Edition," Dec. 1975 (includes
Branch Technical Positions).

===, NUREG-0011, "Safety Evaluation Report Related to the Operation of Sequoyah
Nuclear Power Plant, Units 1 and 2," Mar. 1979.

===, NUREG-0123, "Standard Technical Specifications for General Electric Boiling
Water Reactors," Rev. 3, Dec. 1980.

===, NUREG-0313, Rev. 1, "Technical Report on Material Selection and Processing
Guidelines for BWR Coolant Pressure Boundary Piping," July 1977.

===, NUREG-0588, "Interim Staff Position on Environmental Qualifications of
Safety-Related Electrical Equipment," Nov. 1979,

===, NUREG-0660, "NRC Action Plan Developed as a Result of the TMI-2 Accident,"”
Vols. 1 and 2, July 1980.

===, NUREG-0705, "Identification of New Unresolved Safety Issues Relating to
Nuclear Power Plants," Mar. 1981.

===, NUREG-0737, "Clarification of TMI Action Plan Requirements," Nov. 1980;
Supplement 1, Jan. 1983.

===, NUREG-0800 (formerly NUREG-75/087), "Standard Review Plan for the Review
of Safety Analysis Reports for Nuclear Power Plants," July 1981 (includes
Branch Technical Positions).

===, NUREG/CR-0098, "Development of Criteria for Seismic Review of Selected
Nuclear Power Plants," by N. N. Newmark and W. J. Hall, May 1978.

===, NUREG/CR-2802, "Interim Reliability Evaluation Program: Analysis of the
Browns Ferry, Unit 1, Nuclear Plant," by S. E. Mays et al., Aug. 1982.

===, NUREG/CR-3085, "Interim Reliability Evaluation Program: Analysis of the
Millstone Point Unit 1 Nuclear Power Plant," by J. J. Curry et al., Apr.
1983.

===, Regulatory Guide (RG) 1.6, "Independence Between Redundant Standby (Onsite)
Power Sources and Between Their Distribution Systems."
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=== RG 1.11, "Instrument Lines Penetrating Primary Reactor Containment."
~==_ RG 1.22, "Periodic Testing of Protection System Actuation Functions."

=== RG 1.26, "Quality Group Classification and Standards for Water-, Steam-
and Radioactive-Waste-Containing Components of Nuclear Power Plants."

=== RG 1.27, "Ultimate Heat Sink for Nuclear Power Plants."
=== RG 1.28, "Quality Assurance Program Requirements (Design and Construction)."

===_ RG 1.30, "Quality Assurance Requirements for the Installation, Inspection,
and Testing of Instrumentation and Electric Equipment (Safety Guide 30)."

===, RG 1.32, "Criteria for Safety-Related Electric Power Systems for Nuclear
Power Plants."

===, RG 1.38, "Quality Assurance Requirements for Packaging, Shipping,
Receiving, Storage, and Handling of Items for WaterCooled Nuclear Power
Plants."

-==_ RG 1.45, "Reactor Coolant Pressure Boundary Leakage Detection System."

-==-_ RG 1.47, "Bypassed and Inoperable Status Indication for Nuclear Power
Plant Safety Systems."

-==_ RG 1.56, "Maintenance of Water Purity in Boiling Water Reactors."

-==_ RG 1.58, "Qualification of Nuclear Power Plant Inspection, Examination and
Testing Personnel."

-==_ RG 1.59, "Design Basis Floods for Nuclear Power Plants."

-==_ RG 1.63, "Electric Penetration Assemblies in Containment Structures for
Light-Water-Cooled Nuclear Power Plants.”

-==_ RG 1.64, "Quality Assurance Requirements of the Design of Nuclear Power
Plants."

=== RG 1.70, "Standard Format and Content of Safety Analysis Reports for
Nuclear Power Plants."

=== RG 1 74, "Quality Assurance Terms and Definitions."
== RG 1.75, "Physical Independence of Electric Systemc."
== RG 1.76, "Design Basis Tornado for Nuclear Power Plants."

---, RG 1.88, "Collection, Storage, and Maintenance of Nuclear Power Plant
Quality Assurance Records."

-==_ RG 1.89, "Qualification of Class 1E Equipment for Nuclear Power Plants."
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=== RG 1.97, Rev. 2, "Instrumentatiorn for Light-Water-Cooled Nuclear Power
Plants to Assess Plant and Environs Conditions During and Following an
Accident."

-==_ RG 1.106, "Therma)l Overload Protection for Electric Motors on Motor-
Operated Valves."

===, RG 1.115, "Protection Against Low Trajectory Turbine Missiles."
=== RG 1.117, "Tornado Design Classification."
-==_ RG 1.118, "Periodic Testing of Electric Power and Protection Systems."

=== RG 1.123, "Quality Assurance Requirements for Control of Procurement of
Items and Services for Nuclear Power Plants."

===, RG 1.127, "Inspection of Water-Control Structures Associated with Nuclear
Power Plants."

=== RG 1.129, "Maintenance, Testing, and Replacement of Large Lead Storage
Batteries for Nuclear Power Plants. "

===, RG 1.133, Rev. 1, "Loose-Part Detection Program for the Primary System of
Light-Water-Cooled Reactors."

=== RG 1.141, "Containment Isolation Provisions for Fluid Systems."
=== RG 1.144, "Auditing of Quality Assurance Programs for Nuclear Power Plants."

===, RG 1.146, "Qualification of Quality Assurance Program Audit Personnel for
Nuclear Power Plants."

J.S. Nuclear Regulatory Commission, Office of Inspection and Enforcement (IE)
Bulletin 79-08, "Events Relevant to BWRs Identified During TMi Incident,"
Apr. 14, 1979.

===  IE Bulletin 80-11, "Masonry Wall Design," May 8, 1980.

===, IE Bulletin 82-03, "Stress Corrosion Cracking in Thick Wall Large-Diameter,
Stainless Steel, Recirculation System Piping at BWR Plants," Ort. 14, 1982.

-=-_ 1E Bulletin 83-02, "Stress Corrosion Cracking in Large-Diameter Stainless
Steel Recirculation System Piping at BWR Plants," Mar. 4, 1983.

=== 1E Information Notice 81-15, "Degradation of Automatic ECCS Actuation
Capability by Isolation of Instrument Lines," Apr. 22, 1982.

INDUSTRY CODES AND STANDARDS
American Society of Mechanical Engineers, "Boiler and Pressure Vessel Code"
(ASME Code), Code Case 1270N, "General Requirements for Nuclear Vessels,"
Sept. 15, 1961.

-~  Code Case 1273N, "Nuclear Reactor Vessels and Primary Vessels," Jan. 12,
1962.
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-==, Section
~==_ Section
===, Section
===, Section

=== Section

I, "Power Boilers," 1965.

III, "Nuclear Power Plant Components," 1977 Edition.
111, Class C, 1965.

III, Class 2.

VIII, "Unfired Pressure Vessels," 1959 and 1965 Editions.

American Standards Association (ASA) B31l.1, "Code for Pressure and Power
Piping," American Society of Mechanical Engineers, 1955.

Institute of

Electrical and Electronics Engineers (IEEE) Std. 279-1971,

"Criteria for Protection System for Nuclear Power Generating Stations."

===, IEEE Std. 338-1977, "Standard Criteria for Periodic Testing of Nuclear
Power Generating Station Safety Systems."
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APPENDIX A

TOPIC DEFINITIONS FOR SEP REVIEW*

*The topic definitions and other data appearing in this appendix were assembled
in April 1977, therefore, some references to organizations and other references
reflect the status of the review at that time. The basis for deletion of a topic
because the review of a related TMI task, USI, or other SEP topic was identical
to the review of the SEP topic was developed in May 1981. Subsequently, as a
result of operating experience at Big Rock Point, Topics III-11, I1I-12, V-4,
and VI-€ were einstituted. Of these, only Topic V-4 was reinstituted by the
staff. ihe others were reinstituted at the request of the licensee.
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TOPIC

II-1.A
I1-1.8
I1-1.C

I1-2.A
I1-2.8
11-2.C

11-2.0

11-3.A
I1-3.8
I1-3.8.

I1-3.C
11-4

I1-4 A
11.4.

I1-4,
11-4,
I1-4,
11-4.
-1

- MmO O

-2
II1-3.A
I11-3.8

I11-3.C€
I11-4.A
I11-4.8

CONTENTS
TITLE

Exclusion Areas Authority and Control..................
Population Distribution. ........ ...,

Potential Hazards or Changes in Potential Mazards
Due to Transportation, Institutional, Industrial,
and Military Facilities. ...t innnnnns

Onsite Meteorological Measurements Program..............

Atmospheric Transport and Diffusion Characteristics
for Accident Analysis. .. .......coviriineenenenennnnnes

Availability of Meteorological Data in the Controi
A L

Hydrologic Description. . ...........oiriiinimnneninnnnns
Flooding Potential and Protection Requirements..........

Capability of Operating Plant To Cope With Design-Basis
Flooding Conditions. .. ... ... ...,

Safety-Related Water Supply (Ultimate Heat Sink [UKHS])..
Geology and Seismology. ...........covuiiiinenneennnnnnn.
TRERBRIE PPOUIMEE. o . s v cvainsosnnsinsnesoorasssssss s

Proximity of Capable Tectonic Structures in Plant
I & ¢ civ b innrinrer st s ssabntssssnssinmtonssesnsss

Historical Seismicity Within 200 Miles of Plant.........
Stability of SToPes. ...t
R e
Settiement of Foundations and Buried Equipment..........

Classification of Structures, Components, and System
(Seismic and QuUality). . ...t

Wind and Tornado Loadings. ... ..........covvirrnnnnnnnnns
Effects of High Water Level on Structures...............

Structural and Other Consequences (e.g., Flooding of
Safety-Related Equipment in Basements) of Failure of
Underdrain Systems. .. ...........uviirininnnrrnnnsnnnnnes

Inservice Inspection of Water Contro)l Structures........
TOPRBEO BB STOB. . oo v v iiiniterrnnrsnensssohbosetssssssis
TV WD e o 550500 065 005 55 b sin a6t T r et e C b
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TOPIC

I11-4.C
111-4.D
IT1-5.A

I11-5.8
I11-6
IT1-7.A

I11-7.8
111-7.C

111-7.0
I11-8.A

I11-8.8
I11-8.C

111-8.0
I11-9
IT11-10.A

[11.10.8
111.10.C

I11-11
I11-12
IV-1.A
Iv-2

Iv-3
V=1
V-2
V-3
V-4
V=5

CONTENTS (“ontinued)

TITLE PAGE
INErNaI 1y Canarated MISELIBE. « v ivrsvsicivinvsiensnns A-18
Site-Proximity Missiles (Including Arrcraft)............ A-19
Effects of Pipe Break on Structures, Systems, and

Components Inside Containment.................. .. vuun A-19
Pipe Break Outside Containment........................c.. A-20
Seismic Design Considerations........................... A-20
Inservice Inspection, Including Prestressed Concrete
Containments With Either Grouted or Ungrouted Tendons... A-21
Design Codes, Design Criteria, Load Combinations, and

Reactor Cavity Destign Criterta. .. .....oovvvcenvevrcannss A-22
Delamination of Prestressed Concrete Containment

SENERIIRNG. & o o it 55 5 v rmneg 6 Al aa v A B eI ) b 5k e A, A-22
Containment Structural Integrity Tests.................. A-23
Loose-Parts Monitoring and Core Barrel Vibration

PIRBREORII. « o555 4 cin s w5 o min 6 pesihn & o & A B i s A B A-23
Control Rod Drive Mechanism Integrity................... A-24
Irradiation Damage, Use of Sensitized Stainless Steel,

and Fatique Resistance.............coiiiviiivnnnnnensnns A-25
Core Supports and Fuel Integrity.............covvivivunn. A-25
SUPDOTE. ENBBEETRI v oo ko 55 ¢ 5 bt g nd o8 b St MR 3 418 M 55 & 4 A-27
Thermal-Overload Protection for Motors of Motor-Operated
WU = 5 ¢ 6.6 0 box caw b g asm Bhmes s EEiiesbis s nyad RER G PSS+ 4yl A-29
Pump Flywheel Integrity............cc0iiiiiniininnnennnns A-29
Surveillance Requirments on BWR Recirculation Pumps and
DISERRPEE WRIVEE. o652 4 505 v 8585055 4 vrahsid e spss s 65550 by A-30
CONDORDAL. SARBEFERI: oo oo nv i b amiminabbbbossnhne sy s enad A-30
Environmental Qualification of Safety-Related Equipment. A-32
Lperation With Less Than All Loops in Service........... A-33
Reactivity Control Systems Including Functional

Design and Protection Against Single Failures........... A-33
BWR Jet Pump Operating Indications...................... A-34
Compliance With Codes and Standards (10 CFR 50.55a)..... A-34
Applicability of Code Cases.............ccovvviivvnnnnns A-35
Overpressurization Protection..........coovivvvenvnnnass A-36
Piping and Safe-End Integrity..............coiviiiiiiinns A-36
Reactor Coolant Pressure Boundary (RCPB)

Leakage Detection..........ccvvvvvenivs innninssennannnes A-37
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TOPIC

V-7
v-8
V-9
V-10.A

vV-10.8B
V-11.A

vV-11.8
V-12.A
V=13

vi=1

VI-2.
vVI-2.
VI-2.
vI-2.

o O ® >

VI-3
vVi-4
vi-%
VI-6
VI-7.A.1

VI-7.A.2
VI-7.A.3
VI-7.A.4
vi-7.8

vVIi-7.C

vi-7.C.1

vi-7.C.2

CONTENTS (Continued)

TITLE

PERESEY VERERT EOESRITRIL ;i o 5 oo E o s ek S e &
Reactor Conlant PumD Overspest. . . ...... icieussavssnsins
Steam Generator (SG) Integrity............coivivuunannnn
Reactor Core Isolation Cooling System (BWR).............

Residual Heat Removal System Heat Exchanger Tube
FPRATOPRE: & o5 vt vivsis oo sind sw i s s s sm pmiinsh bsim o alewanmbeaie

Residual Heat Removal System Reliability................

Requirements for Isolation of High- and Low-Pressure
AR et T PR e e PRl

Residual Heat Removal System Interlock Requirements.....
Water Purity of BWR Primary Coolant..............coivunn
WOUETRRIIIE L. 5o s o s 5o 5 duleaosims 5w Ahea R i o % e da 57 508w
Organic Materials and Postaccident Chemistry............
Pressure-Suppression-Type BWR Containments....... ......
Subcompartment Analysis.........coiiiiiininnnnnnnnnnennns
e COnaanser COMERINmONE. .. .. voassvessrssnsrsosnsrss

Mass and Energy Release for Postulated Pipe Break
i i W SR R T R AR o R

Containment Pressure and Heat Removal Capability........
Containment Isolation System............. .....civvnunnn
Combustible Gas Control......... .. .ccoiiiiniiinnnnnnnnnnnn
Containment Leak Testing............oiiiiinnninninnnesnn

Emergency Core Cooling System Reevaluation To Account
for Increased Reactor Vessel Upper-Head Temperature.....

UDDRT PTeNEE INJOREION. - ... . i cis sadlinis s aomesss L on
cme: zency Core Cooling System Actuation System..........
Core Spray i!~7zle Effectiveness..............cconvenuunnn

Engineered Safety Feature Switchover From Injection
to Recirculation Mode (Automatic Emergency Core
Cooling System Realignment).............ccvviunrineannnnn

Emergency Core Cooling System (ECCS) Cingle-Failure
Criterion and Requirements for Locking Out Power to
Valves, Including Independence of Interlocks on ECCS
|, ARt RSN SN I e B ORI RIRE ) (el et T R

Appendix K--Electrical Instrumentation and Control
B PINPRNIE. & . ol a5 i b s s SRR B TR E RS o w0 R w4

Failure Mode Analysis (Emergency Core Cooling System)...
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ITLE

tffect f PWR Lcop Isolation Valve C sure During a

Coolant Accident on Emergency Core Cof 1ing

ywstem Performance

Long=Term Cooling Passive Fai > N looding
Redundant Components)

Emergency Core Cooling System Sump Design and Test

for Recirculation Mode Effectiveness

Accumulator Isolation Valves Power and Control System

';‘)l. “"
Control Room Habitability
Main Steam Line Isolation Seal System (BWR)

Testing of Reactor Trip System and Engineered Safety
Features, Including Response-Time Testing.

hared Engineered Safety Features, Onsite Emergency
Power, and Service Systems for Multiple Unit Stations

Isolation of Reactor Protection System From Nonsafety
yystems, Including Qualification of Isolation Devices.

Trip Uncertainty and Setpoint Analysis Review of
Operating Data Base

Engineered Safety Features System Control Logic and
Design

Systems Reauired for Safe Shutdown..

Effects of Failure in Nonsafety-Related Systems c¢cn
Selected Engineered Safety Features

Instruments for Monitoring Radiation and Process
Variables During Accidents.

Frequency Decay
Acceptability of Swing Bus Design on BWR-4 Plants......

Potential Equipment Failures Associated With
Degraded Grid Voltage.

Onsite Emergency Power Systems (Diesel Generator).
Station Battery Capacity Test Requirements..............

DC Power System Bus Voltage Monitoring and
Annunciation

Electrical Penetrations of Reactor Containment
Fuel Storage..
Overhead Handling System (Cranes)

Station Service and Cooling Water Systems
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dystem (

ystems

}\,,L:o N
Radiological (Effluent and Process) Monitoring
of Operations

safeguards/Industrial Security

Decrease in Feedwater Temperature, Increase in
Feedwater Flow, Increase in Steam Flow, and
Inadvertent Opening of a Steam Generator Relief

or Safety Valve

spectrum of Steam System Piping Failures Inside and
Qutside Containment (PWR)

f External Load, Turbine Trip, Loss of Condenser
Closure of Main Steam Isolation Valve (BWR).

and Steam Pressure Regulator Failure (Closed)

Loss of Nonemergency AC Power to the Station
Auxiliaries

Loss of Norma! Feedwater Flow

Feedwater System Pipe Breaks Inside and Outside
Containment (PWR)

Reactor Coolant Pump Rotor Seizure and Reactor Zuolant
Pump Shaft Break

Control Rod Misoperation (System Malfunction or

Operator Error)

Startup of an Inactive Loop or Recirculation Loop

at an Ircorrect Temperature, and Flow Controller
Malfunction Causing an Increase¢ in BWR Core Flow Rate...

Chemical and Volume Control System Malfunction That
Results in a Decrease in Boron Concentration in the
Reactor Coolant (PWR)

Inadvertent Loading and Operation of a Fuel Assembly in
an Improper Position (BWR)...

Spectrum of Rod Ejection Accidents (PWR)
Spectrum of Rod Drop Accidents (BWR)

Inadvertent Operation of Emergency Core Cooling
System and Chemical and Volume Control System
Malfunction That Increases Reactor Coolant Inventory....
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[I-1.A Exclusion Area Author 1ty and ontrol
Definition

:stablishment of the exclusion area and the licensee's control over

it are reviewed at the construction permit/operating license stage. There-

ifter, the licensees are required tc report any changes with safety implica-

tions fhe concern exists, however, that (1) the original review may not
have been as thorough as currently done, or (2) changes may have occurred
but have not been reported and reviewed In particular, new activities
within the exclusion area (for example, new recreational facilities or
offshore 0il drilling) and topographical changes (for example, changes in
water levels) may need to be reviewed.

rafety ()t;J'm tive:

o assure that appropriate exclusion area authority and control 1s main-
tained by the licensee

status

Selective reviews have been performed (San Onofre Nuclear Generating
Station Unit 1) or are under way (Fort Calhoun) where changes in exclusion
irea boundary have become nece:sary.

References

fitle 10, "Energy," Code_ of Federal Regulations, Part 100*

NUREG-75/087, "Standard Review Plan for the Review of Safety Analysis
Reports for Nuclear Power Plants - LWR Edition, "December 1975,6"**
Section 2.1.2

[I-1.B Population Distribution
Definition:

Population distribution in the vicinity of operating plants may have
changed since the initial review was performed at the construction permit
stage Special attention should be given to new housing and commercial,
military, or institutional installations established since the initial
population-distribution review.

Safety Objective:

New population distributions may require revision of low-population zone
(LPZ) and population center to assure appropriate protection for the public
by complying with the guidelines of 10 CFR Part 100. Adjustments may have

*Hereafter referred to as 10 CFR.
**Hereafter referred to as Standard Review Plan.
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(3)

(4)

to be made in emergency plans. New accident analyses may have to be per-

formed to determine consequent conformance with 10 CFR Part 100 at new LPZ
distances. Potentia]l need for additional engineered safety features (for

example, chemical sprays or better filters) exists.

Status:

Has been done on a selective basis only, that is, Pilgrim Unit 1 new
population center.

References:

10 CFR Part 100
: Standard Review Plan, Section 2.1.3

TOPIC: 1I-1.C Potential Hazards or Changes in Potential Hazards Due to Trans-

(1)

(2)

(3)

portation, Institutional, Industrial, and Military Facilities
Definition:
For operating plants there are three concerns:
(a) New hazards created since the facility was licensed,

(b) Hazards considered for licensing but that have expanded beyond projec-
tions or which were not reviewed against current criteria, and

(c) Hazards that were not analyzed at the licensing stage because of lack
o€ regulatory criteria at the time.

Nearby transportation, institutional, industrial, and military facilities
may be threats to safe plant operation due to:

(a) Control room infiltration of toxic gases,

(b) Onsite fires triggered by transport of combustible chemicals from
offsite releases,

(c) Shock waves due to detonation of stored or transported explosives
and military ordnance firing, and

(d) Onsite aircraft impact.

Safety Objective:

To assure that the control room is habitable at all times and that the
postulated hazards will not result in releases in excess of the 10 CFR
Part 100 guidelines by disabling systems required for safe plant shutdown.

Status:

Action has been taken on a selective basis only, for example, curbing of
military air activity in the vicinity of the Big Rock Point Plant. Liquid
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natural gas (LNG) hazards at Calvert Cliffs are under review. The review
of older plants did not consider offsite hazards in detail (for example,
aircraft traf€ic in the vicinity).

(4) Reference:
Standard Review Plan, Sections 2.2.1 and 2.2.2

TOPIC: 1I-2.A Severe Weather Phenomena

(1) Definition:
Safety-related structures, systems, and components shculd be designed to
function under all severe weather conditions to which they may be exposed.
Meteorological phenomena to be considered include tornadoes, snow and ice
loads, extreme maximum and minimum temperatures, lightning, combinations
of meteorology and air-quality conditions contributing to high corrosion
rates, and effects of sancd and dust storms.

(2) Safety Objective:

To assure that the designs of safety-related structures, systems, and
components reflect consideraticn of appropriate extrazme metecrological
conditions and severe weather phenomena. This effort would ‘dentify
deficiencies in designs and/or operation that may contribute :o accidental
releases of radioactivity to the atmosphere resuii.ng in doses to the
public in excess of 10 CFR Part 100 or Pzit <0 guireline: (as appropriate
to the design of the component or sys.em).

(3) Status:
Generic studies have been initialed to develop guidelines for extreme
temperatures and lightning, and to the review the current Branch Positions
on snow loads. Estimated completion dates are 6/1/78 or later.

(4) References:

9 10 CFR Part 100 or Part 20

2. Regulatory Guide 1.76, "Design Basis Tornado for Nuclear Power Plants"

X, Standard Review Plan, Section 2.3.1

4. Branch Technical Position, "Winter Precipitation Loads," March 24,
1975

9. Inquiry by Chairman Rowden Concerning Lightning Protection, July 9,
1976

6. 10 CFR Part 50
TOPIC: II-2.B Onsite Meteorological Measurements Program
(1) Definition:
To review the onsite meteorological measurements program to determine the

extant that the licensee complies with 10 CFR Part 50, Appendix E and
Appendix I.
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Safety Objective

To assure that adeguate meteorological instrumentation to quantify the
offsite exposures from routine releases is available and maintained.

Onsite meteorological measurements programs are being reviewed as a part
of the Appendix 1 evaluations

References

10 CFR Part 50, Appendix E and Appendix I

Regulatory Guide 1.97, Rev. 1, "Instrumentation for Light-Water-Cooled
Nuclear Power Plants to Assess Plant and Environs Conditions During
and Following an Accident”

Regulatory Guide 1.23, "Onsite Meteorological Programs"

Standard Review Plan, Section 2.3.3

or Other SEP Topic)

Basis for Deletion (Related TMI Task, Unresolved Safety Issue (USI),

(a) TMI Action Plan Task II.F.3, "Instrumentation for Monitoring Accident
Conditions” (NUREG-0660)

Task 11.F.3 requires that appropriate instrumentation be provided
for accident monitoring with expanded ranges and a source term that
considers a damaged core capable of surviving the accident environ-
ment in which it is located for the length of time its function is
required Regulatory Guide 1.97, Revision 2, "Instrumentation for
Light-Water-Cooled Nuclear Power Plants To Assess Plant and Environs
Conditions During and Following an Accident," issued December 1980,
contains the required meteorological instrumentation to quantify the
offsite exposure

(b) TMI Action Plan Task III.A.1, "Improve Licensee Emergency Preparedness -
Short Term” (NUREG-0660)

Task I11.A.1 requires the evaluation of 10 CFR Part 50, Appendix E,
backfit requirements in accordance with NUREG-0654, "Criteria for
Preparation and Evaluation of Radiological Emergency Response Plans

and Preparedness in Support of Nuclear Power Plants." Backfit require-
ments include review of the Onsite Meteorological Measurement Program.

The evaluations required by Tasks II.F.3 and III.A.1 are identical
to SEP Topic 1I1-2.B; therefore, this SEP topic has been deleted.

[[-2.C Atmospheric Transport and Diffusion Characteristics
for Accident Analysis

Definition:

To review the atmospheric transport and diffusion characteristics assumed
to demonstrate compliance with the 10 CFR 100 guidelines with respect to
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plant design, control room habitability, and doses to the public during
and following a postulated design-basis accident. This effort would
examine the assumptions for:

(a) Effects of explosive concentratiuns from onsite or offsite releases
of hazardous material for considevatie: in structural design,

(b) Calculation of relative cencentration (x/Q) values for releases of
radioactivity and toxic chemicals for consideration in control room
habitability, and

(c) Calculations of doses to the public resulting from releases of radio-
activity to the atmosphere during and following a postulated design-
basis accident.

This effort is considered necessary because most original reviews were
performed using the assumptions provided in Regulatory Guides 1.3 and 1.4
which have been found to be generally nonconservative based on evaluation
of over 50 sites with actual meteorological observations.

(2) Safety Objective:

To assure that the atmospheric transport and diffusion characteristics
originally assumed to demonstrate compliance with the 10 CFR 100 guidelines
are appropriate, considering additional onsite meteorological data and
results of recent atmospheric diffusion experiments.

(3) Status:

A review of long-term (annual average) atmospheric transport and diffusion
characteristics is ongoing for Appendix I evaluations independent of the

SEP effort. A study has also recently been performed by the Hydrology-
Meteo.ology Branch for the Division of Operating Reactors for review of

the meteorological assumptions for estimating control room dose consequences
resulting from post-LOCA purges through tall stacks.

(4) References:

10 CFR Part 20

10 CFR Part 50, Appendix A and Appendix I

10 CFR Part 100

Regulatory Guides

1.3, "Assumption Used for Evaluating the Potential Radiological
Consequences of a Loss-of-Coolant Accident for Boiling Water
Reactors"

1.4, "Assumptions Used for Evaluating the Potential Radiologcal
Consequences of a Loss-of-Coolant Accident for Pressurized Water
Reactors"

S Standard Review Plan, Sections 2.3.4, 6.4, 2.2.1, 2.2.2, and 2.2.3

W nN e
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TOPIC: I1I-2.D Availability of “‘eteorological Data in the Control Rcom
(1) Definition:

Data from the onsite meteorological program should be available in the
control room.

(2) Safety Objective:

To assure that the lincensee has appropriate meteorological logical data
dispilayed in the control room to assess conditions during and following
an accident to allow for (1) early indication of the need to initiate action
necessary to protect portions of the offsite public and (2) an estimate
of the magnitude of the hazard from potential or actual accidental releases.

(3) Status:
No work currently being done on this subject for operating plants.
(4) References:

10 CFR Part 50, Appendix E and Afp 2ndix I

2. Regulatory Guide 1.97, Rev. 1, "Instrumentation for Light-Water-Cooled
Nuclear Power Plants To Assess Plant and Environs Conditions During
and Following an Accident"

3. Regulatory Guide 1.23, "Onsite Meteorological Programs"

4. Standard Review Plan, Section 2.3.3

(5) Basis for Deletion (Related TMI Task, USI, or Other SEP Topic):

(a) TMI Action Plan Task iI.F.3, "Instrumentation for Monitoring Accident
Conditions" (NUREG-0660)

Task II.F.3 requires that appropriate instrumentation be provided

for accident monitoring with expanded ranges and a source term that
considers a damaged core capable of surviving the accident environment
in which it is located for the length of time its function is required.
Regulatory Guide 1.97, Revision 2, "Instrumentation for Light-Water-
Cooled Nuclear Power Plants To Assess Plant and Environs Conditions
During and Following an Accident," issued December 1980, contains

the required meteorological instrumentation to quantify the offsite
exposure.

(b) TMI Action Plan Task III.A.1, "Improve Licensee Emergency
Preparedness - Short Term'" (NUREG-0660)

Task III.A.1, "Improve Licensee Emergency Preparedness - Short Term,"
requires the evaluation of 10 CFR Part 50, ‘ppendix E backfit require-
ments in accordance with NUREG-0654, "Criteria for Preparation and
Evaluation of Radiological Emergency Response Plans and Preparedness
in Support of Nuclear Power Plants." Backfit requirements include
review of the Onsite Meteorological Measur2ment Program.
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TOPIC: 1I1-3.B Flooding Potential and Protection Requirements

(1) Definition:
If the potential for floods exists and protection is required, the type
of protection (sand bags, flood dorrs, bulkheads, and so forth) will be

reviewed to assure that equipment is available and that provisions have
been made to implement the required protection.

(2) Safety Objective:

To assure that safety-related structures, systems, and components are
adequately protected against floods.

(3) Status:

Flooding protection requirements were reviewed on selected operating plants
during the winter of 1976 due to the potential for flooding caused by ice
accumulation and predictions for abnormally high spring runoff for some
areas.

(4) References:

1. 10 CFR Parts 50 and 100
& Regulatory Guide 1.59, "Design Basis Floods for Nuclear Power Plants"
- American National Standards Institute, ANSI N170-1976, "Standards
for Determining Design Basis Flooding at Power Reactor Sites"
4. Standard Review Plar, Section 2.4.10

TOPIC: 1I-3.B.1 Capability of Operating Plants To Cope With Design-Basis
Flooaing Conditions

(1) Definition:

Protection against postulated floods is accomplished, if necessary, by
“"hardening" the plant and by implementing appropriate technical specifica-
tions and emergency procedures.

These technical specifications and flood emergency procedures need to be
reviewed fo* plants licensed prior to 1972 to establish the degree of
conformance with current criteria. Flooding criteria used for the design
of older piants are not known.

(2) Safety Objective:

Same as I1-3.B
(3) Status:

Same as 11-3.B
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(4) References:

1. 10 CFR Part 100
2, American National Standards Institute, ANSI N170-1976, "Standards
for Determining Design Basis Flooding at Power Reactor Sites"
3. Regulatory Guide 1.59, "Design Basis Floods for Nuclear Power Plants”
4. Standard Review Plan, Sections 2.4.3, 2.4.4, 2.4.5, and 2.4.7

TOPIC: 11-3.C Safety-Related Water Supply (Ultimate Heat Sink [UHS])
(1) Definition:

To determine the adequacy of onsite water sources with respect to providing
safety-related water during emergency shutdown and maintenance of safe
shutdown. The location and inventory of safety-related water sources and
the meteorological conditions to be used in evaluating both temperature and
inventory of the sources should be established. Considerations of ice,

low water, leak potential, and underwater dams should be included. In

most cases, plants operating prior to 1973 will have to be reviewed to
establish the degree of conformance with current criteria. Prior to the
issuance of Regulatory Guide 1.27 in 1973, the Standard Format and Content
(now Regulatory Guide 1.70) provided the only guidelines to prospective
applicants on UHS requirements. Since compliance was not required and
hydrologic and meteorologic criteria had not been estahlished, usually

only minimal data were provided.

(2) Safety Objective:

To assure an appropriate supply of cooling water during normal and emer-
gency shutdown procedures.

(3) Status:
No work currently being done on this subject for operating plants.
(4) References:

1 10 CFR Part 100

2. Regulatory Guide 1.27, "Ultimate Heat Sink for Nuclear Power Plants"
k. standard Review Plan, Sections 2.4.11 and 9.2.5

TOPIC: II-4 Geology and Seismology
(1) Definition:

Prior to the adoption of Appendix A to 10 CFR Part 100 in 1973, the Stan-
dard Format provided the only guidelines to prospective applicants regarding
tte type of geologic and seismic information needed by the Atomic Energy
Commission staff. The applicant, because compliance with Regulatory Guide
1.70 was not required, usually provided only minimal Jata. Therefore, a
re-review of plants licensed prior to 1973 is needed in order to determine
the adequacy ot “he plant design with respect to geologic and seismologic
phenomena such as earthquakes, lands1ides, ground collapse, and liquefaction.
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References

1tior

subtopi« WWers a Ssg ific area within the major topic Geolegy and
ogy Its purpose is to reassess the tectonic province for operat-

ng plants based on more current knowledge (A tectonic province is a
region characterized by a relative consistency of the geologic structural
features contained within Tectonic provinces are used operationally as
gions within which risk from earthquakes not associated with tectonic
r.<tures or faults is considered uniform Usually the largest historical
eari yquake )t associated with a specific structure can be assumed to occur
an,where w in the same province. )

+

Safety Objective
To assure that plants can be safely shut down in the event of geologic
and seismologic phenomena which may occur at the site.

ytatus

The Geosciences Branch is currently attempting to delineate the boundaries
f specific tectonic provinces (estimated completion date, fall 1977).

The Site Safety Standards Branch is attempting to revise Appendix A to 10

CFR Part 100 so that the definition of tectonic province will more closely
onform to its operational use (estimated completion date, 197/8). We cur-
rently accept such provinces as generally proposed by King, Rogers, or

Eardley Limited subdivision of these provinces has been allowed based

on thorough geological and seismic analyses
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(4) References:

1. 10 CFR Part 100, Appendix A

2. King, P. B., Tectonic Map of North America; Washington, D.C., U.S.
Geological Survey, 1969

3. Rogers, John, The Tectonics of the Appalachians, N.Y., Wiley-
Interscience, 271 p, 1970

q. Eardley, A. H., "Tectonic Divisions of North America," Bulletin of
the American Association of Petroleum Geologists, 35: 2229-2237,
1951

TOPIC: 1I-4.B Proximity of Capable Tectonic Structures in Plant Vicinity
(1) Definition:

This subtopic covers a specific area within the major topic Geology and
Seismology. Its purpose is to determine the expected shaking character-
istics at a plant site from known capable faults. The ground motion associ-
ated with an earthquake generated by a capable fault or a tectonic structure
may be greater than that associated with earthquakes in the same tectonic
province not related to the structure.

(2) Safety Objectives:

To assure that plants can be safely shut down in the event of geologic
and seismologic phenomena which may occur at the site.

(3) Status:
No work currently being done on this subject for operating plants.
(4) References:

B 10 CFR Part 100, Appendix A
2. Standard Review Plan, Section 2.5.2

‘ Regulatory Guide 1.60, "Design Response Spectra for Seismic Design
of Nuclear Power Plants"

TOPIC: 1II-4.C Historical Seismicity Within 200 Miles of Plant
(1) Definition:

Determination of the safe shutdown earthquake (SSE) is made with consider-
ation of past seismicity in the vicinity of the plant. However, there is

sometimes disagreement or inconsistency in reporting older earthquakes in

the literature. Current high seismicity may also indicate possible hidden
tectonic features.

The historical seismicity within 200 miles of the plants will be reviewed
including all earthquakes of Richter magnitude greater than 3.0 or of Modi-
fied Mercalli intensity greater than III. Association with tectonic features
and provinces should be included.
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Safety Objective

To assure that the SSE is compatible with past seismicity in the area
status

No work currently being done in this subject for operating reactors
R}?Y 9!'97("& es

| Richter, C. F., £{emwr!ar1*5gi5m9jogi‘ W. H. Freeman and Company,

San Francisco, Calif., 1958
10 CFR Part 100, Appendix A

II-4.D Stability of Slopes

Definition
Overstressing a slope may cause sudden failure with rapid displacement or
shear strain which may damage safety-related structures. The possibility
of movement is evaluated by comparing forces resisting failure to those
causing failure An assessment of this ratio should be made to determine
the safety factor

Safety Objective:

To assure that safety-related structures, systems, and components are
adequately protected against failure of natural or man-made slopes.

Status

No work currently being done on this subject for operating plants.

References
Standard Review Plan, Section 2.5.5
10 CFR Part 100, Appendix A
Naval Facilities Engineering Command, NAVFAC DM-7, "Design Manual -
Soil Mechanics, Foundations, and Earth Structures."

TOPIC [I-4.E Dam Integrity

(1) Definition:
Dam integrity is the ability of a dam to safely perform its intended
functions. These functions would normally include remaining stable under
all conditions of reservoir operation, controlling seepage to prevent
excessive uplifting water pressures or erosion of soil materials, and
providing sufficient freeboard and outlet capacity to prevent overtopping.

Safety Objective:

To assure that adequate margins of safety are available under all loading
conditions and uncontrolled releases of retained liquid are prevented.
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of assuring

emey gency

guidance on assurir the integrity of dams is currently being

1

developed by the Office of Standards Development in Regulatory Guide 1.127,

Inspection of Water-Control Structures Associated With Nuclear Power Plants.,"
and fhvu\u,‘" he geotec hnical w"(jl"e‘»*!' 1q service contract with the U.S

Army Corps of Engineers on design of structures such as ultimate hea. °~“nks.
Reference:

ytandard Review Plan, Section

10 CFR Part 100, Appendix A

U.S. Army Corps of Engineers, 110-2-1902, "Engineering and Design
Stability of Earth and Rock=Fi11 | " Office of Chief of Engineers,
| ()

J. S. Army Corps of Engineers, EM 1110-2-2300, "Earth and Rock-Filled
Dams General Design and Construction Considerations,” 1971

Regulatory Guide 3.11, "Design, Construction, and Inspection of
Embankment Retention Systems for Uranium Mijils"

ettlement of Foundations and Buried Equipment
Definitions
tructural loads develop pressures in compressible strata which are not
equivalent to the original geostatic pressures Settlement and differential
ettlement should be evaluated.
afety iective
Safety Objective

1

lo assure that safety-related structures, systems, and components are
adequately protected against excessive settlement.

) 'Lilt ‘\v: S
No work currently being done on this subject for operating plants.
References:

Standard Review Plan, Section 2.5.4

10 CFR Part 100, Appendix A

Naval Facilities Engineering Command, NAVFAC DM-7, "Design Manual -

>0i1 Mechanics, Foundations, and Earth Structures"

[II-1 Classification of Structures, Components, and Systems
(Seismic and Quality)

Definition:

Plant structures, systems, and components that are required to withstand
the effects of a safe shutdown earthquake and remain functional should be
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References:

Standard Review Plan, Section 3.2.1
Standard Rev
Regulatory Guide 1.26, "Quality Group Classifications and Standards

for Water-, Stcam-, and Radioactive-Waste-Containing Components of

ew Plan, Section 3.2.2

Nuclear Power Plants

Regulatory Guide 1.29, "Seismic Design Classification"

and Tornado Loadings

Definition:

Review the capability of the plant
withstand design loadings in ac
The review includes the following: (A) Design Wind Protection; (B) Tor-
nado Wind and Pressure Drop Protection; (C) Effect of Failure of Structures
Not Designed for Tornado on Safety of Category I Structures, Systems and
Components; (D) Tornado Effects on Emergency Cooling Ponds.

tructures, systems, and components to
cordance with 10 CFR 50, Appendix A

wind

Safety Object ive:

o assure that Category I structures, systems, and components are adequately
designed for tornado winds and pressure drop, that any damage to structures
not designed for tornado-generated forces will not endanger Category I
structures, systems, and components, and that tornado winds will not prevent
the water in the cooling ponds from acting as a heat sink

This review applies to all

ing this matter

plants. There are no ongoing reviews concern-
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(4) References:

: 10 CFR Part 50, Appendix A, General Design Criterion (GDC) 2
& Standard Review Plan, Sections 3.3, 3.8, and 9.2.5
3 Regulatory Guides

1.76, "Design Basis Tornado for Nuclear Power Plants"

1.117, "Protection of Nuclear Plants Against Industrial Sabotage"

TOPIC: 1III-3.A Effects of High Water Level on Structures

(1) Definition:
If the high water level for the plant is reevaluated and found to be above
the original design basis, then review the ability of the plant structures

to withstand this water level.

(2) Safety Objective:

To prov'de assurance that floods or high water level will not jeopardize
the structural integrity of the plant seismic Category I structures and
that seismic Category I systems and components located within these
structures will be adequately protected.

(3) Status:

This review applies to all plants. There are no ongoing reviews concern-
ing this matter.

(4) References:

P 10 CFR Part 50, Appendix A, GDC 2

2. Standard Review Plan, Sections 2.4, 3.4, and 3.8

3 Regulatory Guides
1.59, "Design Basis Flocds for Nuclear Power Plants"
1.102, "Flood Protection for Nuclear Power Plants"

TOPIC: III-3.B Structural and Other Consequences (e.g., Flooding of Safety-
Related Eguvipment in Basements) of Failure of Underdrain
Systems
(1) Definition:
Some plants rely on underdrain systems to limit the water table elevation
at the plant to a safe level. Review underdrain systems of those facili-
ties in which they are used.

(2) Safety Objective:

To assure that the integrity of underdrain systems is maintained because

a failure could lead to a rise in water table elevation which in turn,
could jeopardize the integrity of structures or the safety equipment within
such structures.
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failure of un vstem were
truction-perm

fhere are

nspection program of water control

ure conformance with the i1ntent of

structures of a nuclear power facility (for
onveyance facilities) are adequately
preclude their deterioration or failure
in jeopardizing the integrity of the
:[i‘

There are no ongoing reviews concern-

f Water-Control Structures Associated

)

jesigned after 1972 have been consistently reviewed for adequate

)n against tornadoes The concern exists, however, that plants
eviewed prior to 1972 may not be adequately protected, in particular, those

eviewed before 1968 when Atomic Energy Commission criteria on tornado

were developed

f the adequacy of a plant to withstand the impact of tor-

would include

Determinati f the capability of the exposed systems, components,
and structu to withstand key missiles (including small missiles
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with penetrating characteristics and larger missiles which result in
an overall structural impact),

(b) Determination of whether any areas of the plant require additional
protection.

The systems, structures, and components required to be protected because
of their importance to safety are identified in Regulatory Guide 1.117.

(2) Safety Objective:

To assure that those structures, systems, and components necessary to ensure:
(a) The integrity of the reactor coolant pressure boundary,

(b) The capability to shut down the reactor and maintain it in a safe
shutdown condition, and

(c) The capability to prevent accidents which could result in unaccept-
able offsite exposures,

can withstand the impact of an appropriate postulated spectrum of tornado-
generated missiles.

(3) Status:

The Regulatory Requirements Review Committee (RRRC) has approved
case-by-case rereviews of plants against criteria in Regulatory Guide 1.117,
which establishes the systems, structures, and components required to be
protected against tornado missiles. This rereview was deferred pending

the formation of the SEP.

The RRRC is in the process of rereviewing Standard Review Plan, Section
3.5.1.4, which establishes appropriate missiles and impact velocities for
new applications.

Electric Power Research Institute (EPRI) has missile research in progress.
(4) References:

¥, Standard Review Plan, Section 3.5.1.4
2. Regulatory Guide 1.117, "Tornado Design Classification"

TOPIC: III-4.B Turbine Missiles
(1) Definition:

A number of nonnuclear plants and one nuclear plant (Shippingport) have
experienced turbine disk failures. Rancho Seco has had chemistry problems
leading to sodium deposits which caused stress-corrosion cracking of disks.
Failure of turbine disks and rotors can result in high energy missiles
which have the potential for resulting in plant releases in excess of

10 CFR 100 exposure guidelines.
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f missile generation and the extent to which safety-

ires

,vstems, and com

ponent ire protected again the effects

iternally generated missiles (including missiles generated

ide the containment).
Objective

provide assurance that the integr ity of the safety-related structures,

vetems. and components will not be impaired and that they may be relied
on to perform their safety functions following any postulated internally
generated missile

No work currently being done on this subject for operating plants Elec-
4

tric Power Research Institute (EPRI) has missile research in progress.
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(4) Reference:
Standard Review Plan, Sections 3.5.1.1 and 3.5.1.2

TOPIC: 1II1I-4.D Site-Proximity Missiles (Including Aircraft)

(1) Definition:
Review the extent to which safety-related structures, systems, and compo-
nents are protectea against the effects of missiles postulated in Topic

IT-1.C, including postulated aircraft crashes and resulting fires.

(2) Safety Objective:

To provide assurance that the integrity of the safety-related structures,
systems, and components will not be impaired and that they will perform
their safety functions in the event of a site-proximity missile.

(3) Status:

No work currently being done on this subject for operating plants. Elec-
tric Power Research Institute has missile research in progress.

(4) Reference:
Standard Review Plan, Sections 3.5.1.5, 3.5.1.6, 3.5.2, and 3.5.3

TOPIC: III-5.A Effects of Pipe Break on Structures, Systems, and Components
Inside Containment

(1) Definition:

Review the licensee's break and crack location criteria and methods of
analysis for evaluating postulated breaks and cracks in high and moderate
energy fluid system piping inside containment. The review includes con-
sideration of compartment pressurization, pipe whip, jet impingement,
environmental effects, and flooding. Regulatory Guide 1.46 does not require
that cracks be postulated inside containment. However, the recent proposed
revision to Standard Review Plan, Section 3.6.2, "Determination of Break
Locations and Dynamic Effects Associated With the Postulated Rupture of
Piping," recommends that cracks be postulated inside containment. 01d

and current plants are not postulating cracks.

(2) Safety Objective:

To assure that the integrity of structures, systems, and components relied
upon for safe reactor shutdown or to mitigate the consequences of a
postulated pipe break is maintained.

(3) Status:
This program has not been started for facilities licensed prior to about

early 1974. Subsequent to that date, this topic was included in the
operating-license review and has been completed for later facilities.
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Containment

licensee's break and crack locat ion criteria and methods of
evaluating p tulated breaks and cracks in high and moderate
nergy fluid system piping located outside containment The review includes
onsideration of compartment pressurization, pipe whip, jet impingement,

and ¥

would not cause the loss of needed functions
structures, and components and to assure that

t down in the event of such breaks.

operating plants with the exception of three
progress

“

Engineers, "Boiler and Pressure Vessel

Review Plan, Section 3
Ty Guides
'‘Protection Against Pipe Whip Inside Containment"
29, "Seismic Design Classification”

Standard Review Plan, Branch Technical Position MEB 3-1, "Postulated
Break and Leakage Locations in Fluid System Piping Qutside Containment”
NUREG-0328, "Regulatory Licensing Status Summary Report," (Pink Book)
[ssue 3-25

Standard Review Plan, Section 3.6.2
[11-6 Seismic Design Considerations

Definition

Review and evaluate the original plant design criteria in the following
areas Seismic Input, Analysis and Design Criteria, Qualification of
Electrical anu Mechanical Equipment, Seismic Instrumentation, Seismic
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(2)

(3)

(4)

Categorization, and the effect of failure of non-Category I structures on
the safety of Category I structures, systems, and components.

Safety Objective:

To ensure the capability of the plant to withstand the effect of earthquakes.

Status:

Humboldt Bay and San Onofre plants are currently undergoing seismic review.
Technical Assistance Contracts:

(a) Seismic Conservatism (Lawrence Livermore Laboratory)
(b) Elasto-Plastic Seismic Analysis (Lawrence Livermore Laboratory)
(c) Seismic Review of Operating Plants (Newmark)

References:

1. Standard Review Plan, Sections 2.5, 3.7, 3.8, 3.9, and 3.10
- Regulatory Guides
1.12, "Instrumentation for Earthquakes"
1.60, "Design Response Spectra for Seismic Design of Nuclear Power
Plants"
1.61, "Damping Values for Seismic Design of Nuclear Power Plants"
1.92, "Combining Modal Responses and Spatial Components in Seismic
Response Analysis"
1.122, "Development of Flood Design Spectra for Seismic Design of
Floor-Supported Equipment or Components"

TOPIC: TIII-7.A Inservice Inspection, Including Prestressed Concrete Contain-

(1)

(2)

(3)

ments With Either Grouted or Ungrouted Tendons

Definition:

Review licensee's inspec.ion program for all Category I structures including
steel, reinforced concrete, and prestressed concrete containments. The
program should include investigations for possible corrosion and cracking

of steel containments, excessive cracking of concrete structures, lift-off
tests of tendons, periodic testing of prestressing tendons for contain-

ments with grouted tendons, and possible deterioration of prestressed
containments.

Safety Objective:

To assure that the licensee's inspection program will detect any damaging
deterioration of the structures and that they will be capable of perform-
ing as required by 10 CFR 50, Appendix A.

Status:

This review applies to all plants. There are no ongoing reviews concern-
ing this matter.
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(4) References:

1. 10 CFR Part 50, Appendix A
2 Standard Review Plan, Section 3.8
3 Regulatory Guides
1.35, "Inservice Inspection of Ungrouted Tendons in Prestressed
Concrete Containment Structures"
1.90, "Inservice Inspection of Prestressed Concrete Containment
Structures With Grouted Tendons"

TOPIC: III-7.B Design Codes, Design Criteria, Load Combinations, and Reactor
Cavity Design Criteria

(1) Definition:
Review the design codes, design criteria, and load combinations for all
Category I structures (that is, containment, structures inside containment,

and structures outside containment).

(2) Safety Objective:

To provide assurance that the plant Category I structures will withstand
the NRC specific design conditions without impairment or structural
integrity or the performance of required safety functions.

(3) Status:

This review applies to all plants. There are no ongoing reviews concern-
ing this matter.

(4) References:

i 10 CFR Part 50, Appendix A, GDC 2 and 4
s Standard Review Plan, Section 3.8

TOPIC: 1III-7.C Delamination of Prestressed Concrete Containment Structures
(1) Definition:
Review the design of prestressed concrete containment structures to assess
the likelihood of delamination occurring in the shell walls or dome and

to evaluate the consequences, if any.

(2) Safety Objective:

To assure that the licensee's design and construction methods have provided
a structure which will maintain its integrity and will perform its intended
function. Delaminations (internal cracking of concrete in planes roughly
parallel to the surface) could possibly reduce the capability of the con-
crete to withstand compression.
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(3) Status:

This review applies to all plants with prestressed concrete containments.
A delamination occurred in the domes of the Turkey Point and Crystal River
prestressed concrete containments. No evidence of such occurrences have
been reported at other plants; however, no specific inspections have been
made for any delaminations. It is not clear if the Structural Integrity
Test or the existing inservice inspection programs would discover the
existence of any delaminations.

(4) References:

Safety Evaluation Reports for Turkey Point (Docket No. 50-250/251) and
Crystal River (Docket No. 50-302)

TOPIC: 1I11-7.0 Containment Structural Integrity Tests
(1) Definition:

Review the licensee's structural integrity testing procedure to ensure
compliance with the requirements of 10 CFR 50, Appendix A.

(2) Safety Objective:

To assure that the licensee's design and constructive methods provide a
structure which will safely perform its intended functions.

(3) Status:

This review applies to all plants. To our knowledge, all containments
have had a structural integrity test. This opinion should be verified.

(4) References:

A 10 CFR Part 50, Appendix A
:- Standard Review Plan, Sections 3.8.1 and 3.8.2

TGPIC: 111-8.A Loose-Parts Monitoring and Core Barrel Vibration Monitoring
(1) Definition:

Inservice surveillance programs to detect loose parts and excessive motion
of the main core support structure.

(2) Safety Objective:

To detect loose parts or excessive vibration before they can cause flow
blockage or mechanical damage to the fuel or other safety-related components.

(3) Status:

The NRC siaff currently requires applicants to describe and licensees to
implement a locse-part detection program. Guidance for such a program is
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provided in a newly proposed Regulatory Guide 1.133, "lLoose-Part Detection
Program for the Primary System of Light-Water-Cooled Reactors." The
regulatory guide outlines the minimum system characteristics which the

NRC staff feels are necessary for a workable system and combines this with
a technical specification and reporting procedures for a complete and
enforceable loose-part detection program.

The concept of detecting core barrel motion through use of excore neutron
detectors is well established. A proposed regulatory guide that describes
an acceptable core barrel vibration monitoring program has been temporarily
placed on "hold" to permit the NRC staff and its consultants (Oak Ridge
National Laboratory Inspection and Enforcement Group) time to evaluate
apparently anomalous data from core barrel motion monitoring programs that
are currently in service as part of the technical specification requirements
for certain licensees.

(4) References:
: Combustion Engineering, CE Report CEN-5(P), "Palisades Reactor Internals
Wear Report," March 1, 1974
2. Regulatory Guide 1.133, "Loose-Part Detection Program for the Primary
System of Light-Water-Cooled Reactors"
TOPIC: TIII-8.B Control Rod Drive Mechanism Integrity
(1) Definition:

Review and evaluate the reliability, operability and any reported mechan-
ical failures in control rod drives.

(2) Safety Objective:

To assure that th- and operability of control rod drives is
adequately maint -.nat they will be capable of normal reactor con-
tro! and prompt r shutdown, if required.

(3) Status:

The Division of Operating Reactors Engineering Branch is currently evaluat-
ing the failure modes and internal component redesigns of BWR control rod
drives to preclude stress corrosion and thermal fatigue cracking. There
have bean no reported generic failures of PWR drives.

(4) Reference:

General Electric, NEDO-21021, "Test Program for Collet Retainer Tube,"
June 23, 1976.
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Irradiation Damage,

Fatigue Resistance
Definitior

+

the safety aspects that affect reactor vessel

nt 3

ternals 1nt

iew tegrity
compliance with 10 CFR Part 50, including radiation damage, use of

ized stainless steel, and fatigue resistance
vat b > ve
afety Objective:

inued reactor vessel internals integrity and compliance with

and applicable industry Codes and Standards.

The Engineering Branch, Division of Operating Reactors, currently has no

review programs relating to reactor vessel internals integrity

10 CFR Part 50, Appendix A

Amerit 50C v of Mechanical Engineers, "Boiler and Pressure Vessel
Code," 11

American Society of Testing Materials, ASTM A-262-70, "Standard
Recommended Practices for Detecting Susceptibility to Intergranular
Attack in Stainless Steels”

Regulatory Guides
.

1.37, "Quality Assurance Requirements for Cleaning of Fluid Systems
.sociated Components of Water-Cooled Nuclear Power Plants”
mt

trol of the Use of Sensitized Stainless Steel
amping Values for Seismic Design of Nuclear Power Plants”

Core Supports and Fuel Integrily

Abnormal loading conditions on the core supports and fuel assemblies due

to seismic events or loss-of-coolant accidents (LOCAs) could cause fuel
damage due to impact between fuel assemblies and upper- and lower-grid

plates or lateral impact between fuel assemblies and the core baffle wall

The resulting damage could result in loss of coolable heat transfer geometry,
make it impossible to insert control rods, or cause releases of radioactive
materials due to fuel pin failure.

fety Objective:

lo assure that all credible loading conditions on core supports and fue’
assemblies will not result in unacceptable fuel damage or distortion.

Big Rock Point




Keferenc

American

\1 A-2 ‘A\ymmfa'_""
- | bt” & —

(NUREG-0649)
A-2 reqguires that an analysi be performed by licensees to assess
design adequacy of the reactor vessel supports and other structures

withstand the loads when asymmetric LOCA forces are taken into

account The staff has \-’.,)mp‘g(_p[} ts ﬂw"‘“:th.if,‘::)(’» and concluded

that an acceptable basis has been provided in NUREG-0609, "Asymmetri

Blowdown Loads on PWR Primary Systems," January 1981, for performing

ind reviewing plant analyses for asymmetric LOCA loads. The structural

acceptance criteria specified in NUREG-0609 are as follows:

The structura ntegrity of the primary system including the reactor

pressure vessel, reactor pressure vessel internals, primary coolant
loop, and components must be evaluated against appropriate acceptance
riteria to determine if acceptable margins of cafety exist. Allowable
limits and appropriate loading combinations are set forth in Standard

Review Plans (SRPs), which are listed in the table that fecllows

The staff recognizes that in some specific cases where "as-built

designs are being reevaluated for asymmetric LOCA loads, these design
limits m~y be exceeded Acceptance of alternative allowable 1imits

will be pased on a case-by-case evaluation of the safety margins.

Load-combination criteria in general were not addressed as part of

this study. Currently the staff requires that seismic and LOCA response
be combined, along with responses due to other loading as specified

by the SRP An acceptable method for combining elastically generated
seismic and LOCA responses is provided in NUREG-0484 Acceptable
methods for combining response generated by an inelastic LOCA analysis
and elastic seismic analyses will be evaluated on a case-by-case basis

since USI A-2 also requires the investigation of seismic and LOCA

response be combined, the evaluation required by USI A-2 is identical
to SEP Topic I1I-8.D; therefore, this SEP topic has been deleted.
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des1g )ad: aind materials integrity including corro-
fracture toughness and the inservice inspection programs of supports

s 1

aints including bolting for the reactor vessel, steam generator,

oolant pump, torus, and other Class 1 2 and 3 ‘zﬁitt’t,'Y't‘}dtﬁ'd

»

ing systems

i

idequate support and/or restraint of safety-related systems and
under normal and accident loads so that they will not be pre-
ym performing their intended functions because of support failures.

of Operating Reactors has ongoing programs to review component
Current emphasis is on primary system supports and on piping

yort and restraints (snubbers)

0Nl
M

Mechanical Engineers, "Boiler and Pressure Vessel

ory Licensing Status Summary Report" (Pink
). Gener Topics 3-5 and 3-43

(Rt'\‘qtv&rﬁr fMI S US| or ”th‘i' SEP Injl\t )

s "Fr acture ,’,‘“‘E.{h”*,“" ;;f ‘;tgrm; (}vm_«v_.l_tp'v and [{e,g( tor
ant Pump Supports" (NUREG-0510 and NUREG-0606)

original scope of USI A-12 was the review of the steam generator
reactor coolant pump supports of pressurized water reactors




However, the staff has expanded the review to include other support
structures, such as boiling water reactor (BWR) vessel supports, BWR
pump supports, pressurized water reactor (PWR) vessel supports and
PWR pressurizer supports (NUREG-0577, Section 1 3) This expanded
review will be undertaken in accordance with the guidance of Section
of NUREG-0577

7, "MARK 1 Containment Long-Term Program” (NUREG-0643

upport integrity of the torus is being evaluated under USI A-7

nder this task., a short-term program that evaluated Mark I contain-
ment has provided assurance that the Mark I containment system of
each operating BWR facility would maintain its integrity and func-
tional capability during a postulated loss-of-coolant accident. A
longer term program for BWR facilities, not yet licensed, is planned
wherein the NRC staff will evaluate the lcads, load combinations,
and associated structural acceptance criteria proposed by the Mark I
Owners Group prior to the performance of plant-unique structural
avaluations The Mark I Owners Group has initiated a comprehensive
testing and evaluation program to define design-bacis loads for the
Mark 1 containment system and to establish structurai acceptance
criteria which wi assure margins of safety for the containment system
which are equivalent to that which is currently specified in the ASME
Boiler and Pressure Vessel Code. Also included in their program is

an evaluation of the need for structural modifications and/or load
mitigation devices to assure adequate Mark I containment system
structural safety margins

g )

[ A-24, "Qualification of Class 1E Safety-Related Equipment”

(NUREG-0371 and NUREG-0606)

snubber operability and degradation of seals are covered under USI A-24.

, "Seismic Qualification of Equipment in Operating Plants

Mechanical snubbers are covered under USI A-46

SEP Topic I1I-6, "Seismic Design Considerations’

snubbers are evaluated for capacity under SEP Topic III-6.

V-1, "Compliance With Codes and Standards (10 CFR 50.55%a)"

Inservice inspection requirements for supports are covered under SEP
Topic V-1, which refers to 10 CFR 50.55a. SEP plants currently have
surveillance Technical Specifications on snubbers.

The evaluation required by USI A-12, A-7, A-24, and A-46 and SEP Topics
[1I-6 and V-1 is identical to the evaluation required by SEP Topic 111-9;

therefore, this SEP Lopic has been deleted
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primary objecti f thermal overload relays 1s i«

DY
motor-operate é ves (MOVs) “)1‘;71~.( excessive heating

thermal o load relay could, however, interfere with > ;

safety-related system. In nuclear plant safety system

the ultimate criterion should be to drive the valve to its

to mitigate the consequences n accident rather than

’ L

concerned with degradation or failure o th motor due to excess

heating
‘!"!’TJ Objective
e -

(1) thermal overload protection, if provided for MOVs, should
have the ) etpoint at a value high enough to prevent spurious trips
due to design i1naccuracies, trip setpoint drift, or variation in the ambient
temperature at the installed location; (2) the circuits which bypass the
thermal overleoad protection under accident conditions should be designed
to IEEE Std. 279-1971 criteria, as appropriate for the rest of the safety-
related system; and (3) in M0V designs that use a torque switch instead
of a 1imit switch to limit the opening or closing of the valve, the
iutomatic opening or closing signal should be used in conjunction with a

corresponding 1
DY Itect i«

t s ch and thermal overload should remain as backup

ytatus

staff position (Reference 1) is implemented on designs of new appli-
truction permit and operating license)

Review Plan, Branch Technical Position EICSB 27, "Design
for Thermal Overload Protection for Motors of Motor-Operated

ctrical and Electronics Engineers, IEEE Std. 279-197
or Protection System for Nuclear Power Generating Stations
Guide 1.106, "Thermal Overload Protection for Electric
Motor-Operated Valves"

-
‘\
"

Pump Flywheel Integrity

Definition:
Review the PWR reactor coolant pump flywheel inservice inspection programs
of operating plants to assure that they comply with the intent of Reguia-

tory Gi 1.14 and review reports of flywheel flaws if found by inservice
' (BWR reactor coolant pumps do not have flywheels.)
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(2)

(3)

(4)

Safety Objective:

To assure that pump flywheel integrity is maintained to prevent failure
at normal operating speeds and at speeds that might be reached under
accident conditions and thus preclude the generation of missile:
Status:

The inservice inspection programs for flywheels of older PWRs have not
been reviewed for compliarce with the intent of Regulatory Guide 1.14.

Reference:

Regulatory Guide 1.14, "Reactor Coolant Pump Flywheel Integrity"

TOPIC: I11-10.C Surveillance Requirements on BWR Recirculation Pumps and

(1)

(2)

(3)

(4)

Discharge Valves
Definition:

At facilities which have completed the low pressure coolant injection system
(LPCIS) modification, the recirculation pump discharge valves and bypass
valves are now required to close upon initiation of LPCIS. The closure

of these discharge valves is necessary to isolate a pipe break in a suction
line to prevent loss of cooling water by reverse flow through the recircula-
tion pump or its bypass line and out the break.

Safety Objective:

To assure effective core cooling in the event of a BWR recirculation line
break on the pump suction line by closing the pump discharge valve and
bypass line valve.

Status:

A1l licensees of facilities with completed LPCIS modification have been
sent letters requesting that they apply for a license amendment to incor-
porate technical specification surveillance requirements on recirculation
pump discharge valves and bypass valves. New BWRs have the LPCIS modifi-
cation and technical specification surveillance requirements.

Reference:

NUREG-0328, "Regulatory Licensing: Status Summary Report," (Pink Book)
Issue 3-46, June 17, 1977

TOPIC: 11I-11 Component Integrity

(1)

Definition:

Review licensee's criteria, testing procedures, and dynamic analyses
employed to assure the structural integrity and functional operability of
safety-related mechanical equipment under faulted conditions and accident
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loads. Included are mechanical equipment such as pumps, valves, fans,
pump drives, heat exchanger tube bundles, valve actuators, battery and
instrument racks, control consoles, cabinets, panels, and cable trays.

(2) Safety Objective:

To confirm the ability of safety-related mechanical equipment having
experienced problems to function as needed during and after a faulted or
accident condition. The capability of safety-related mechanical equipment
to perform necessary protective actions is essential for plant safety.

(3) Status:
This review is not currently under way in the Divisions of Operating Reactors.
(4) References:

10 CFR Part 50, Section 50.55a

10 CFR Part 50, Appendix A, GDC 2, 4, 14, and 15

Standard Review Plan, Section 3.9.2

American Society of Mechanical Engineers, "Boiler and Pressure Vessel

Code," Section III,

R Regulatory Guides
1.20, "Comprehensive Vibration Assessment Program for Reactor Internals

During Preoperational and Initial Startup Testing"
1.68, "Initial Test Programs for Water-Cooled Nuclear Power Plants"

6. Institute of Electrical and Electronics Engineers, IEEE Std. 344-1975,
"Seismic Qualification of Class 1E Equipment for Nuclear Power
Generating Stations"

& Standard Review Plan, Section 3.9.3

SWw N e

(5) Basis for Deletion (Related TMI Task, USI, or Other SEP Topic):

(a) USI A-46, "Seismic Qualification of Equipment in Operating
Plants" (NUREG-0606 and NUKEG-0705)

The component integrity (both structural integrity and functional
operability) for safety-related mechanical and electrical equipment
for all operating plants including SEP plants will be addressed in
this new USI (A-46).

(b) USI A-2, "Asymmetric Blowdown Loads on Reactor Primary Coolant
System" (NUREG-0646)

The assessment of faulted loads for the primary loop is being performed
under USI A-2. Furthermore, the assessment of high-energy pipe breaks
considers the effect of accident loads with regard to jet impingement,
pipe whip, and other reaction joads.

(c) SEP Topic I11-6, "Seismic Design Considerations"

The evaluation of equipment structural integrity under seismic loads
will be performed under SEP Topic III-6.
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The evaluations required by USI A-46 and A-2 and sEP Topic 111-6 are
identical to SEP Topic III-11; therefore, this SEP topic has been

leted

ronmental Qualification of Safety-Related Equipment
Definition
Safety-related electrical and mechanical equipment that is required to

survive and function under environmental conditions calculated to result
from a ‘1(;‘»','1,1?"1()U‘_iw( Al d 1t

NneAD

(LOCA) or a postulated main steam line
break accident inside containment must be em sonmentally qgualified In

addition, determine whether environment-induced failures of nonsafety-
related equipment could interfere with the overation of safety equipment
Special attention should be given to the effect of beta radiation on
exposed organic surfaces, such as gaskets

%d‘?!quylyltlvP

lo assure that the mechanical and Class IE electrical equipment of safety
systems has been qualified for the most severe environment (temperature,
pressure, humidity, chemistry, and radiation) of design basis accidents.

btatus

wWestinghouse is conducting a verification program which is expected to be
completed by the end of 1977 for those plants qualified to IEEE 323-1971
The Office of Nuclear Regulatory Research 1s sponsoring programs relating
to Class IE equipment qualification, the results of which can be utilized
to determine the adequacy of the equipment previously qualified.

References

NUREG-0153. "Staff Discussion of Twelve Additional Technical Issues
Raised by Responses to November 3, 1976 Memorandum From Director,
NRR, to NRR Staff," Issue 25, "Qualification of Safe*/-Related
Equipment," December 1976

Division of Operating Reactors, DOR Technical Activities, Category B,
Item 34, "Environmental Qualifications of Safety-Related Equipment
(Post LOCA)," May 1977

Division of Systems Safety, DSS Technical Activities, Category A,
[tem 33, "Qualification of Class IE Safety-Related Equipment,

April 1977

Regulatory Guide 1.89, "Qualification of Class IE Equipment for
Nuclear Power Plants”

Basis for Deletion (Related TMI Task, USI, or other SEP Topic):

USI A-24, "Qualification of Class IE Safety-Related Equipment”

(NUREG- 0571 "and_NUREG-0606)

The issue identified in Reference 1 (NUREG-0153, Item 25) and the
review criteria, that is, Regulatory Guide 1.89, are identical to
those specified in USI A-24. The Task Action Plan for USI A-24
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(NUREG-0371) covers the environmental qualification of both electrical
and mechanical safety-related equipment.

The evaluationi required by USI A-24 is identical to SEP Topic III-12,
therefore, this SEP topic has been deleted.

TOPIC: IV-1.A Operation With Less Than All Loops in Service
(1) Definition:

A number of BWR and PWR licensees have requested authorization to operate
with one of the recirculation loops (BWR) or steam generator loops (PWR)
out of service. These proposals are being reviewed generically with regard
to analytical methods. Plant-specific reviews will be done to determine
appropriate Technical Specification limits. Plant-specific reviews will
address results of LOCA analyses using generically approved methods.
Analysis of accidents (other than LCCA) and operating transients result-
ing from operation in the (N-1) loop mode have been reviewed on a "lead
plant basis." Most of this effort has been completed. Tests have been
conducted by General Electric which show that significant core flow
asymmetries do not exist with single-loop operation for two-loop plants;
however, there is backflow through inactive jet pumps. Therefore, for
single-loop operation, modifications are necessary in trip settings which
take inputs from jet pump drive flow. These will be determined on a
plant-specific basis.

(2) Safety Objective:

To provide assurance that operation with less than all coolant. loops in
operation will not result in decreased safety margins.

(3) Status:

A combination of generic and plant-specific reviews is being performed on
both BWRs and PWRs.

TOPIC: IV-2 Reactivity Control Systems Including Functional Design and
Protection Against Single Failures

(1) Definicion:

General Design Criterion 25 requires that the reactor protection system
be designed to assure that fuel-damage limits are never exceeded in the
event of any single failure of the reactivity control systems. Reactivity
control systems need not be designed single failure proof, but the protec-
tion system (which is designed against single failures) should be capable

of limiting fuel damage in the event of a reactivity control system single
failure.

(2) Safety Objective:

To assure that for all credible reactivity control system faiiures, the
protection system will limit fuel damage to acceptable limits.
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(3)

(4)

TOPIC:

(1)

(2)

Status:

NRC has concluded that revisions to existing licentes are not warranted
Staff effort on this issue will continue at a low lavel.

References:

| NUREG-0138, "Staff Discussion of Fifteen Technical Issues Listed in
Attachment to November 3, 1976 Memorandum From Director, NRR, to NRR
Staff," Issue No. 6, 'Protection Against Single Failures in Reactivity
Control Systems," December 1976.

- 8 Standard Review Plan, Section 15.4.3

IV-3 BWR Jet Pump Operating Indications

Definition:

If a jet pump BWR operates with a failed jet pump, it may be impossible
to ~:flood the core in the event of a LOCA. Some BWRs have experienced
jet pump instrument sensing line failures. With a sensing line failed,
it may not be possible to accurately measure core flow or to detect fail-
ure of a jet pump.

Safety Objective:

(3)

(4)

TOPIC:

(1)

To assure that the core flow can be determined. Also to assure the ability
to detect a jet pump failure for a range of crack/break sizes at various
locations on the pump.

Status:

This issue is currently being reviewed for Dresden Units 2 and 3 and Quad
Cities Units 1 and 2. The topic has generic implications for all jet pump
BWR plants.

References:

I Letters from Commonwealth Edison Company to NRC, dated September 19,
1975, March 3, 1976, and June 7, 1976.

- Letter from NRC to Commonwealth Edison Company, dated January 19,
1976.

3. Memorandum from J. H. Sniezek, NRC, to D. L. Ziemann, dated
November 19, 1975.

V-1 Compliance With Codes and Standard (10 CFR 50.55a)

Definition:

Review the licensee's inservice inspection and testing programs for Class 1,
2, and 3 pressure vessels, piping, pumps and valves and other safety-related
components to assure compliance with the American Society of Mechanical
Engineers (ASME) Code, Sections III and XI, as required by 10 CFR 50.55a.
This review will also include review of thc inservice inspection and testing
program applicable to isolation condensers of the early operating BWRs.
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Safety Objective
- -

o assure that the init egrity of components 1s maintained through-

out service life
ytatus

NUREG-0081 was completed for reactor vessels not designed to ASME Code,
section 111 The Engineering Branch conducts a generic review of all plants
for compliance with inspection requirements of 10 CFR 50.55a(g) and fracture
toughness requirements of 10 CFR 50.55a(i) This program will continue

for the life of operating reactors

References:

10 CFR Part 50, Section 50.55a

American Society of Mechanical Engineers, "Boiler and Pressure Vessel
Code," Sections III and XI

NUREG-0081, "Evaluation of the Integrity of Reactor Vessels Designed
to ASME Code, Section I and/or VIII," July 1976

Memorandum from V. Stello, NRC, to B. H. Grier, October 12, 1976

Applicability of Code Cases

Definition
Review Code Cases currencly accepted by the NRC, as indicated in Regula-

tory Guides 1.84 and 1.85
>afety Objective

o assure that only those Code Cases which are acceptable to the NRC are
utilized by the licensee in the design, fabrication, or repair of the plant.

0 1

Code Cases other than those contained in Regulatory Guides 1.84
and 1.85 are addressed on a case-by-case basis to assess their acceptability

The use o

Status

The Engineering Branch, Division of Operating Reactors, routinely reviews
design modifications and component repairs (for example, reactor vessel
nozzles) to assure compliance with NRC acceptable Code Cases The program
1s ongoing on an as-needed basis

References
Regulatory Guides
1.84, "Design and Fabrication Code Case Acceptability - ASME Section III,

Division 1"
1.85, "Materials Code Case Acceptability - ASME Section III, Division 1"
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¢

TOFIC: V-3 Overpressurization Protection

(1

(2)

(3)

(4)

(5)

Definition:

Inadvertent overpressurization of the primary system at temperatures below
the nil ductility transition temperature may result in reactor vessel fail-
ure during heatup and pressurization. Such overpressure transients are
caused by pressure surges when the primary system is water solid. The
most severe transients have occurred when a charging pump starts up or
inadvertent closing of a letdown valve with a charging pump running.
Pressure temperature limits as a function of neutron fluence of the
material at the reactor vessel beltline are specified in 10 CFR 50,
Appendix G. All PWR licensees have been directed to institute interim
administrative procedures to pravent damaging pressure transients and on

a longer time scale to provide permanent protection which will probably
include hardware changes such as high-capacity safety relief valves.

Safety Objective:

To protect the primary system from potentially damaging overpressurization
transients during plant pressurization and heatup.

Status:

Generic review of all PWR licensee submittals is under way. Criteria for
evaluation have been developed and refined by the Office of Nuclear Reactor
Regulation and the Office of Nuclear Regulatory Research. An effort is
being made to complete the review sufficiently early to ensure installation
of mitigating systems by the end of 1977.

Reference:

NUREG-0138, “Staff Discussion of Fifteen Technical Issues Listed in
Attachment to November 3, 1976 Memorandum From Director, NRR to NRR
Staff,"” November 1976

Basis for Deletion (Related TMI Task, USI, or Other SEP Topic):

USI A-26, "Reactor Vessel Pressure Transient Protection" (NUREG-0410)

Under USI A-26, licensees were requested to modify their systems and
procedures to protect against low temperature overpressurization.
A1l operating PWRs have made these modifications, and safety evalua-
tion reports for the SEP plants have been issued.

The evaluation required by USI A-26 is identical to SEP Topic V-3;
therefore, this SEP topic has been deleted.

TOPIC: V-4 Piping and Safe-End Integrity

(1)

Definition:

Review the safety aspects that affect BWR and PWR piping and safe-end
integrity for compliance with 10 CFR Part 50, including fracture toughness,
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flaw evaluation, stress corrosion cracking in BWR and PWR piping, and
control of materials and welding.

(2) Safeiy Objective:

To ensure continued piping integrity and compliance with 10 CFR Part 50
and applicable industry codes and standards.

(3) Status:

The Engineering Branch, Division of Operating Reactors, is conducting an
ongoing program that includes the as-needed review of those aspects
necessary to ensure the continuing integrity of piping systems important
to safety including stress corrosion cracking of BWR coolant pressure
boundary piping. This program will continue for the life of operating
reactors,

(4) Reference:

American Society of Mechanical Engineers, "Boiler and Pressure Vessel
Code," Section XI

(5) Basis for Deletion (Related TMI Task, USI, or Other SEP Topic):

(a) USI A-42, "Pipe Cracks in Boiling Water Reactors" (NUREG-0510)

The scope of USI A-42 is the study of stress corrosion cracking in
BWR piping. NUREG-0313, Revision 1, "Technical Report on Material
Selection and Processing Guidelines for BWR Coolant Pressure Boundary
Piping," is the resolution of USI A-42 and presents staff positions.

(b) USI A-10, "BWR Feedwater Nozzle Cracking and Control Rod Drive
Hydraulics Return Line Nozzle Cracking" (NUREG-0649)

(c) NRR Generic Activity C-7, "PWR System Piping" (NUREG-0471)

The scope of this activity is the study of stress corrosion cracking

in PWR piping. NUREG-0691, "Investigation and Evaluation of Crack-

ing Incidents in Piping in Pressurized Water Reactors," recommends

the same corrective actions (pp. 2-12) proposed for BWRs in NUREG-0313,

Revision 1, USI A-42.
The evaluation required by USI A-42 and Task (-7 is identical to the
evaluation required by SEP Topic V-4, therefore, this SEP topic has
been deleted.
TOPIC: V-5 Reactor Coolant Pressure Boundary (RCPB) Leakage Detection
(1) Definition:
Reactor primary coolant leakage detection systems are a significant means

of preventing primary system boundary failure by identifying leaks before
failures occur.
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(2)

(3)

(4)

Safety Objective:

To provide reliable and sensitive leakage detection systems to identify
primary system leaks at an early stage before failures occur.

Status:

This issue has been resolved for all plants which have recently received
an operating license by requiring conformance to Regulatory Guide 1.45.
Individual older plants have not been systematically reviewed and leakage
detection systems may need upgrading on a plant-by-plant basis.

Referencas:
o 18 Regulatory Guide 1.45, "Reactor Coolant Pressure Boundary Leakage

Detection Systems"
& Standard Review Plan, Section 5.2.5

TOPIC: V-6 Reactor Vessel Integrity

(1)

(2)

(3)

(4)

Definition:

Review the safety aspects that affect BWR and PWR reactor vessel and nozzle
integrity for compliance with 10 CFR Part 50, including fracture toughness,
neutron irradiation, evaluation of surveillance programs, operating limita-
tions, inservice inspection and flaw evaluation, and transient analyses.

Safety Ojective:

To assure continued reactor vessel integrity and compliance with 10 CFR
Part 50 and applicable industry codes and standards.

Status:

The Engineering Branch, Division of Operating Reactors, is conducting
ongoing programs that include the periodic review of aspects necessary to
ensure the continued integrity of reactor vessels. These programs inciude
BWR feedwater and control rod drive nozzle cracking, low upper-shelf
toughness, radiation effects, reactor vessel materials surveillance, and
updating of operating plants' inservice inspection programs and will
continue for the life of operating reactors.

References:

(N NUREG-0312, "Interim Technical Report on BWR Feedwater and Control
Rod Drive Return Line Nozzle Cracking," July 1977

- 10 CFR Part 50, Appendix G

3 Regulatory Guide 1.99, "Effects of Residual Elements on Predicted
Radiation Damage to Reactor Vessel Materials"

4. American Society of Mechanical Engineers, "Boiler and Pressure Vessel
Code," Section III, Appendix G

5. American Society of Testing Materials, ASTM E185, "Standard Recommended
Practice for Surveillance Tests for Nuclear Reactor Vesszls"
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6, the Pzyulatury Requirements Review Committee approved a
‘tandard Keview Plan, Section 5.4.7 requiring a capability to
to cold shutdown without offsite power and that all components
cooldown from hot chutdown must be designed to safety grade
smic I standards and be operable from the control room System must
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grade equipment
»tatus

secause of vendor concern over the 1mpact of the revision, a review was
onducted of three PWR plants, and as a result of this review, the staff
1S proposing that Branch ysition RSB 5-1 be modified but that the

functional requirements be retained

References
ytandard Review Plan, Branch Technical Position RSB 5-1, "Design
Requirements of the Residual Heat Removal System"
ytandard Review Plan, Section 5.4.7
Memorandum from G. Case, NRC, to L. V. Gossick, July 15, 1976
Summary of meeting September 22, 1976, "Capability To Achieve Cold
Shutdown Using Safety Grade Systems and Equipment,” C. 0. Thomas,
Docket No HrN‘HT'La&‘ October 5‘ 1976

V=11.A Requirements for Isolation of High- and Low-Pressure Systems
vefinition

everal systems that have a relatively low design pressure are connected
to the reactor coolant pressure boundary The valves that form the inter-
face between the high- and low-pressure systems must have sufficient

and interlocks to assure that the low-pressure systems are not

oolant pressures that exceed design limits The problem is
1 since under certain operating modes (for example, shutdown
and emergency core cooling system injection), these valves must

pen to assure adequate reactor safety

>afety Objective

To assure that adequate measures are taken to protect low-pressure systems
onnected to the primary system from being subjected to excessive pressure

which could cause failures and in some cases potentially cause a loss-of-
oolant accident outside of containment

. ?7,1 t L{‘,)

A preliminary review of a representative operating plant of each nuclear
steam supply system vendor was undertaken Each low-pressure system
onnected to the reactor ccolant pressure boundary and penetrating the

containment was examined The investigation of a few potential areas of

concern 1s continuing
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idual heat removal (RHR) system 1 normally \'ted outside

ontainment n intermediate pressure system (usually 600

motor-o d v » (MOV) isolation valves connecting it
to the reactor coolan s tem (RCS) If the RHR system were inadvertently
connected to the RCS while the > 15 at pressure, a loss~of-coolant acch
dent (LOCA) could result with a loss of all capability of core reflooding
since the co int inventory ywuld be lost outside of containment To
svent inadvertent opening of the MOVs while the RCS 1s at pressure, an
OPEN PERMISSIVE interlock is provided

If the operator shuts only one of the isolation valves prior to pressur izing
the RCS, there is a single valve RCS pressure boundary
To ensure that both MOVs are shut during a startup and heatup, an "AUTO-

CLOSURE interlock is provided that closes the MOVs

Safely
sure that operating reactor plants are adequately protected from
verpressurizing the RHR system and potentially causing a LOCA outside of

containment

ytatus

yeveral PWR plant do not have the auto closure feature on the RHR, and
at least one does not have the open permissive feature Plants should be
reviewed ¢n a case-by-case basis factoring in (1) ASME Code safety valve
setting and capacity, (2) interlocks, (3) closure time of MOVs, and (4)
location of RHR

Refer

Propose Branch Technical Position RSB-5-1, "Design Requirements of
the Residual Heat Removal System’

Regulatory Requirements Review Committee Meeting No. 50, June 24, 1976
10 CFR Part 50, Appendix A, GDC 34

Memorandum from J. Angelo to R. C. DeYoung, V. Stello, et al., NRC,
Subject 'RP-TR Staff Meeting of February 13, 1974 Regarding the
Requirements on Shutdown Cooling Systems," February 28, 1974

Letter from R. Boyd, NRC, to C. Eicheldinger, Westinghouse Electric
Corporation, November 12, 1975

Letter from R. Boyd, NRC, to I. Stuart, General Electric Company,
November 12, 1975

Letter from R. Minogue, NRC, to J ). Geier, I1linois Power Company,
July 8. 1975
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TOPIC: V-12.A Water Purity of BWR Primary Coolant

(1)

(2)

(3)

(4)

Definition:

Review the primary water monitoring and reactor water cleanup system capa-
bilities, including the water purity, to determine if the maintenance of
the necessary purity levels complies with Regulatory Guide 1.56. Review
limits on quality control and defined provisions in the event of demineral-
izer breakthrough.

Safety Objective:

To assure that the water purity level is acceptably low to minimize the
potential for intergranular stress corrosion cracking of austenitic
stainless steel piping in the reactor coolant pressure boundary of BWRs,
including assuring the implementation of Regulatory Guide 1.56.

Status:

Recommendations for specifying the use of additional conductivity measure-
ments and monitoring at various locations, plus the use of pH and chloride
measurements, have been submitted to the Division of Standards Development
to initiate a revision of Regulatory Guide 1.56, "Maintenance of Water
Purity in Boiling Water Reactors," dated June 1973. To date, a generic
review of operating BWRs has not been initiated and the current regula-
tory guide has been implemented i the Technical Specifications of only a
few operating plants.

Reference:

Memorandum from R. E. Heineman, to R. B. Minogue, NRC, Subject: "Request
for Revision of Regulatory Guide 1.56," 1973

TOPIC: V-13 Waterrammer

(1)

(2)

Definition:

Waterhammer events have occurred in light water reactor systems. Water-
hammer events increase the probability of pipe breaks and could increase
the consequences of certain events such as the loss-of-coolant accident.
The types of waterhammer, the vulnerable systems (for example, contain-
ment spray, service water, feedwater, and steam), and the safety signifi-
cance of waterhammer have been identified and defined in a staff report
of May 1977.

Safety Objective:

To reduce the probability of waterhammer events that have the potential
to lead to pipe ruptures in light-water reactor systems which are needed
to mitigate the consequences of accidents or that might increase the
consequences of accidents previously analyzed.
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(3) Status:

Generic review is under way. On March 10, 1977, an interdivisional Division
of Operating Reactors/Division of Systems Safety technical review group

was formed to investigate the waterhammer issue and to develop a program

for its appropriate consideration in licensing reviews and for operating
reactors. Consultant work has been performed by CREARE and Livermore Labs.

(4) References:

| "wWater Hammer in Nuclear Power Plants," NRC Staff Report, June 1, 1977
2. wallis, G. B., P. H. Rothe, et al., "An Evaluation of PWR Steam
Generator Water Hammer" (draft), CREARE Inc., February 1977
3. Sutton, S. B., "An Investigation of Pressure Transient Propagation
in Pressurized Water Reactor Feedwater Lines" (preliminary),
Lawrence Livermore Laboratory, April 15, 1977
4, Office of Nuclear Reactor Regulation, NRR Technical Activities,
Category A, Item 1, "Water Hammer," May 1977

(5) Basis for Deletion (Related TMI Task, USI, or Other SEP Topic):

USI A-1, "Water Hammer" (NUREG-0649)

The references cited in this topic were the precursors of USI A-1.
The evaluation required for USI A-1 is identical to SEP Topic V-13;
therefore, this SEP topic has been deleted.

TOPIC: VI-1 Organic Materials and Postaccident Chenistry
(1) Definition:

(a) Organic materials
The design basis for selection of paints and other organic materials
is not documented for most operating reactors. Therefore, there is
a need to review the suitability of paints and other organic materials
used inside containment, including the possible interactions of the

decomposition products of organic materials with engineered safety
features (such as filters).

(b) Postaccident chemistry
Low pH solutions that may be recirculated within containment after a
design basis accident (DBA) may accelerate chloride stress corrosion
cracking which may lead to equ'pment failure or loss of containment
integrity. Low pH may also increase the volatility of dissolved
iodines with a resulting increase in radiological consequences.

(2) Safety Objective:

(a) Organic materials
To assure that organic paints and coatings used inside containment
do not behave adversely during accidents when they may be exposed to
high radiation fields. In particular, the possibility of coatings
clogging sump screens shoulu be minimized.
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fent chemisty

o
Y

15sure that appropriate method
tain the pH of solutions expected to

ment after

tatus
No work currently being done on th*¢ ct or operating plant
Referend es

Standard Review Plan, Sections 6.1.2 and 6.1.3

Regulatory Guide 1.54, "Quality Assurance Requirements for Protective
Coctings Applied to Water-Cooled Nuclear Power Plants

VI-2.A Pressure-Suppression-Type BWR Containments

Definition

BWR pressure-suppression-type containments (for example, Mark I containment)
are subjected to hydrodynamic ioads during the blowdown phase of a 10ss o ) A
coolant accident (LOCA) These loads have the potential for damaging the
components and structures (wetwell, internal structures, restraints, supports,
and connected systems) of the containment During a relief valve blowdown
into the suppression pool, the wetwell (torus) shell and safety/relief

valve restraints may be overstressed The hydrodynamic loads were not
explicitly identified and ¢ luded in the design of the Mark I pressure-
suppression containment

afety Ot"lm tive

o assure that the structural integrity of pressure-suppression pool con-
tainments is maintained under hydrodynamic loading conditions. It has
been determined that the upward forces during the blowdown phase follow-
ing a LOCA potentially cause the Mark I torus to be lifted, causing fail-
ure of connecting systems and supports and leading to loss of the contain-
ment integrity Structural modifications and/or changes in the mode of
peration might be necessary to assure adequate safety margins

ytat U‘T

Mark 1 containments are currently evaluated in a two-step generic review
program The Short=Term Program (STP), completed May 1977, has focused
on the determination of the magnitude and significance of hydrodynimi¢
loads In the Long=Term Program (LTP), to be completed by late 1°/8, the
design basis loads will be finalized and the capability of the centainment
to withstand the loads within the original design structural margins will
be verified This verification will be based in part on research results
from NRC and industry sponsored programs As a result of the STP, the
staff required that Mark I plants be operated with a drywell to wetwell
differential pressure of at least 1 psi to reduce the vertical loads. In
addition. some licensees have modified the torus support system for addi-
tional safety margin
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(4) References:

1. NUREG-0328, "Regulatory Licensing: Status Summary Report," (Pink
Book) - Generic Issues (April 1977)
a. Mark I Containment - STP Technical Specifications
b. Mark [ Containment Evaluation - STP
c. Mark I Containment Evaluation - LTP
d. Mark I Safety/Relief Valve Line Restraints in Torus

2. Division of Operating Reactors, DOR Technical Activities, Category A,
April 1977
a. Item 2, "Mark I Containment STP"
b. Item 3, "Mark I Containment LTP"
c. Item 23, "Mark II Containment"

& Division of Operating Reactors, DOR Technical Activities, Category B,
Item 12, "Assessment of Column Buckling Criteria," May 1977

4. Division of Systems Safety, DSS Technical Activities, Category A,
Item 31, "Determination of LOCA and SRV Pool Dynamic Loads for Water
Suppression Containments," April 1977

(5) Basis for Deletion (Related TMI Task, USI, or Other SEP Topic):

USI A-7, "Mark 1 Containment Long-Term Program" (NUREG-0649)

Under this task, a short-term program that evaluated Mark I contain-
ment has provided assurance that the Mark I containment system of

each operating BWR facility would maintain its integrity and func-
tional capability during a postulated LOCA. A longer term program

for BWR facilities, not yet licensed, is planned wherein the NRC

staff will evaluate the loads, load combinations, and associated
structural acceptance criteria proposed by the Mark I Owners Group
prior to the performance of plant-unique structural evaluations.

The Mark I Owners Group has initiated a comprehensive testing and
evaluation program to define design basis loads for the Mark I con-
tainment system and to establish structural acceptance criteria which
will assure margins of safety for the containment system which are
equivalent to that which is currently specified in the ASME Boiler

and Pressure Vessel Code. Also included in their program is an evalua-
tion ¢f the need for structural modifications and/or load-mitigation
devices to assure adeguate Mark I containment system structural safety
margins.

The long-term program for USI A-7 will assure that all plants with
Mark I containments are able to tolerate, without loss of function,
the LOCA-induced hydrodynamic loads.

The evaluation required by USI A-7 is identical to SEP Topic VI-2.A;
therefore, this SEP topic has been deleted.

TOPIC: VI-2.B Subcompartment Analysis
(1) Definition:
The rupture of a high energy line inside a containment subcompartment can

cause a pressure differential across the walls of the subcompartment. In
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HH;

)f a rupture of a PWR main coolant pipe adjacent to the reactor
the subcooled blowdown produces pressure differentials in the
annulus between the reactor vessel and the shield wall and also within
the reactor vessel across the core barrel This asymmetric pressure di
tribution generates loads on the reactor vesse s.)port and on reactor
vesse internals, on other equipment supports, and on subcompartment struc-

tures which have not been analyzed previously for most operating reactors
yafet Object ¢
: Y ,!.\ ( 1V

assure that the reactor vessel supports, reactor vessel internals, and
other equipment support and subcompartment structures are designed with
an adequate margin against failure due to these loads The failure could

a loss of emergency core cooling system capability
4 y

The staff is reviewing the nuclear steam supply system vendor and architect-
engineer design codes used to calculate the loads produced by the asymmetric
pressure distribution Analyses have been completed for a limited number

he W TMD code is approved Bechtel, Gilbert, and
United Engineering have submitted codes for review

)f operating plants

References

NUREG-0328, "Regulatory Licensing Status Summary Report," (Pink

Book) Generic Issue, Item 3-5, "Asymmetric LOCA Loads - PWR,"

Apr 1977

Division of Operating Reactors, DOR Technical Activities, Category A,

[tem 32. "Asymmetric LOCA Loads (Reactor Vessel Support Problem), "

April 1977

Division of Systems Safety, DSS Technical Activities, Category A,
[tem 14, "Asymmetric Blowdown Lcads on Reactor Vessel.," April 1977

Division of Project Management, DPM Technical Activities, Category A,
tem 2. "Reactor Vessel Supports (Asymmetric LOCA Loads From Sudden

Subcooled Blowdown)," April 1977

Basis for Deletion (Related TMI Task, USI, or Other SEP Topic)

USI #-2, "Asymmetric Blowdown Loads on Reactor Primary Coolant
system” (NUREG-0649)

rhe references cited in this topic were the precursors of USI A-2
The evaluation required for USI A-2 is identical to SEP Topic vi-2.8
1

(see also SEP Topic 111-8.D); therefore, this SEP topic has been

deleted

Ice Condenser Containment

Operating experience from the D. C. Cook plant has indicated that sub-
limation and melting of ice causes a loss of ice inventory and related
functional performance problems for the 1ce consenser system
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(2)

(3)

(4)

Safety Objective:

To assure that a sufficient ice inventory is maintained and to assure the
functional performance of the ice condenser system. 5 ‘

Status:

The results of the surveillance program for ice inventory and of the
functional performance testing (for example, operation of vent doors) are
periodically reviewed by the staff to determine whether the surveillance
frequencies should be increased or other action should be taken. Recent
surveillance testing indicates that the ice inventory is acceptable and
that the D. C. Cook plant can be operated safely for the current fuel
cycle. CONTEMPT-4 long-term ice condenser code is expected to be
completed by Edgerton, Germeshausen & Grier in October 1977.

Reference:

Division of Operating Reactors, DOR Technical Activities, Category B,
Item 53, "Ice Condenser Containments," May 1977

TOPIC: VI-2.0 Mass and Energy Release for Postulated Pipe Breaks

(1)

(2)

(3)

(4)

Inside Containment

Definition:

Review the methods and assumptions of the mass and energy release model,
including containment temperatures and pressure response, that were used
in previously performed analyses of high-energy line breaks inside
containment, including the main steam line break.

Safety Objective:

To assure that design basis conditions (for example, design pressure and
temperature) for the containment structure and safety-related equipment
are adequate. Determine if the models used in the earlier analyses provide

adequate margins of safety when compared with the assumptions and models
for current analytical techniques.

Status:

Mass and energy release models, inciuding containment response models,

are being reassessed to determine the degree of conservatism in the pre-
diction of the containment pressure and temperature transient resulting
from a PWR main steam line break. Application of those models to operating
plants is contingent on the results of this reassessment. Mass and energy
release models for operating BWR plants are considered in the Mark I Long-
Term Program and other BWR review efforts.

References:

Division of Operating Reactors, DOR Technical Activities, Category B,
May 1977
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(2) Safety Objective:

To prevent the formation of combustible gas explosive concentrations in
the containment or in localized regions +ithin containment, following a
postulated accident; to assure that the radiological consequences of the
system operation are acceptable.

(3) Status:

Proposed 10 CFR 50.44 would permit a BWR licensee to propose an alternate
combustible gas control system in lieu of inerting. Four such proposals
for containment atmosphere dilution systems are currently under review,
and the COGAP II computer code is being revised to perform the system
evaluations.

(4) References:

) Proposed rule 10 CFR Part 50, Section 50.44

2. Division of Operating Reactors, DOR Technical Activities, Category A,
Item 8, "Containment Purge During Normal Operation," April 1977

3. Division of Operating Reactors, DOR Technical Activities, Category A,
Item 14, "Inerting Requirenents/CAD," April 1977

4. Standard Review Plan, Branch Technical Position CSB 6-2, "Control of
Combustible Gas Concentrations in (ontainment Following a Loss of
Coolant Accident"

S. Standard Review Plan, Section 6.2.5

(5) Basis for Deletion (Related TMI TASK, USI, or Other SEP Topic):

(a) TMI Action Plan Task 11.B.7, "Analysis of Hydrogen Control"
(NUREG-0660)

As a result of TMI Task I11.B.7, short- and long-term rulemaking to
amend 10 CFR 50.44 has been initiated. The short-term rulemaking
(interim rule) requires that all Mark I and Mark II containments be
inerted. It also requires that the owners of all plants with other
containments perform certain ana‘yses of accident scenarios involving
hydrogen releases and furnish the staff with a proposed approach for
mitigating these hydrogen releases.

The longer-term rulemaking will address both degraded core and
melted core issues. In the area of hydrogen control, it will pre-
scribe requirements that are appropriate for operating plants as
well as for plants under construction.

(b) USI A-4r, "HMydrogen Control Measures and Effects of Hydrogen Burns
on Safe.y Equipment” (NUREG-0705)

Under 'S1 A-48, a Task Action Plan has been defined and is being
devel.ped that encompasses the concerns in the Definition and the
Safety Objective of SEP Topic VI-5.

The evaluation required by TMI I1.B.7 and USI A-48 ‘¢ identical to
SEP Topic VI-5; therefore, this SEP topic has been deleted.
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TOPIC: VI-6 Containmeni Leak Testing

(1)

(2)

(3)

(4)

Definition:

Certain requirements of primary reactor containment leakage testing for
water-cooled power reactors as described in Appendix J to 10 CFR Part 50
(issued February 1973) have been found to be conflicting, impractical for
implementation, or subject to a variety of interpretations. Review the
primary reactor containment leak testing program for operating nuclear
plants.

Safety Objective:

To assure that the containment leak testing program provides a conserva-
tive assessment of the leakage rate through individual leakage barriers
and to assure that proper maintenance and repairs are conducted during
the service life of the containment. The testing acceptance criteria are
established to ensure that containment leakage following a postulated
accident will not result in offsite doses exceeding 10 CFR 100 guidelines.

Status:

A generic review for compliance with Appendix J and the review of requested
exemptions to the regulation is currently underway. Proposed revisions
to Appendix J to improve the testing requirements are under development.

References:

1. 10 CFR Part 50, Appendix J

2. 10 CFR Part 50, Appendix A, GDC 52 and 53

3. NUREG 0328, "Regulatory Licensing: Status Summary Report" (Pink Book),
Generic Issue 3-10, "Containment Leak Testing - Appendix J," April 1977

4. Division of Operating Reactors, DOR Technical Activities, Category B,
Item 33, "Containment Leak Testing Requirements," May 1977

5. Division of Systems Safety, DSS Technical Activities, Category A,
Item 30, "Containment Leak Testing," April 1977

TOPIC: VI-7.A.1 Emergency Core Cooling System Rc=valuation To Account for

(1)

Increased Reactor Vessel Upper Head Temperature
Definition:

Loss-of-coolant accident (LOCA) analyses for all Wesiinghouse reactors

were conducted assuming that the water in the upper head region of the
reactor vessel was the same as the inlet water temperature because of a
bypass flow from the downcomer to the upper head. Temperature measurements
made by Westinghouse indicate that the actual temperature of the upper

head fluid exceeds cold leg temperature by 50 to 75% of the difference
between hot leg and cold leg (inlet) temperature. All operating reactors
were required to resubmit LOCA analyses using hot leg temperature for the
upper head volume.
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(2)

(3)

Safety Obycztive:

To provide revised LOCA analyses with correct upper head temperatures to
assure that peak clad temperature limits are not exceeded.

Status:

Revised analyses have been received from all Westinghouse plants. All
but three have been reviewed and approved.

TOPIC: VI-7.A.2 Upper Plenum Injection

(1)

(2)

(3)

Definition:

Emergency core cooling system (ECCS) evaluation of Westinghouse two-loop
plants was performed assuming that low pressure pumped injection is
delivered directly to the lower plenum. However, ECC coolant is delivered
directly into the upper plenum. Interaction of the cold injection water
with the steam exiting from the core during refill and reflood and the
heat transfer effects during the downward passage to the lower plenum have
not been adequately considered.

Safety Objective:

To provide assurance that existing analyses with Westinghouse two-loop
plants are acceptable either by showing that the present analyses are
conservative, or by developing a new ECCS model which considers upper
plenum injection.

Status:

The staff met with the licensees and Westinghouse on January 11 and 26,

1977. The staff requested that the licensees formally submit the infor-
mation presented at the January 26, 1977 meeting. Two Westinghouse reports
have been received to date. The staff is continuing to evaluate the problem.
Research requested by the Office of Nuclear Reactor Regulation and performed
by the Office of Nuclear Regulatory Research in the semiscale facility
provided basis for evaluation.

TOPIC: VI-7.A.3 Emergency Core Cooling System Actuation System

(1)

(2)

Definition:

Review the emergency core cooling system (ECCS) actuation system with
respect to the testabiiity of operability and performance of individual
active components of the system and of the entire system .s a whole under
conditions as close to the design condition as practical.

Safety Objective:

To assure that all ECCS components (for example, valves and pumps) are
included in the component and system test. To assure that the frequency
and scope of the periodic testing are adequate and meet the requirements
of General Design Criterion 37.
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(3)

(4)

Status:

New applications (construction permit and operating license) are reviewed
in accordance with the Standard Review Plan and the references listed
below. No specific activity for operating reactors is in progress.

References:

| 1 Regulatory Guide 1.22, "Periodic Testing of Protection System Actuation

Function"

5. Standard Review Plan, Branch Technical Position EICSB-25, "Guidance
for the Interpretation of General Design Criterion 37 for Testing
the Operability of the Emergency Core Cooling System as a Whole”

. 10 CFR Part 70, Appendir A, GDC 37

TOPIC: VI-7.A.4 Core Spray Nozzle Effectiveness

(1)

(2)

(3)

(4)

Definition:

Core spray systems are designed with a nozzle or a set of nozzies arranged
above the core in such a way that, following a LOCA, a spray of water will
be distributed over the top of the core so that each fuel bundle will
receive a specified minimum flow which will provide adequate core cooling.
Recent test data for a single nozzle in a steam environment noted partial
or complete collapse of the spray cone and/or a shift in the direction of
spray. These effects were not included in earlier full scale spray tests
in air.

Safety Objective:

To assure adequate spray cooling following a LOCA.

Status:

The NRC has reviewed and accepted spray system performance for multiple
nozzle spray systems, but has not accepted spray systems with a single
overhead spray nozzle. Recent tests in Florida on the Big Rock Point
spray nozzle indicate incomplete core coverage. As a result of these
tests, NRC is requesting further testing by GE of multiple spray nozzles.

References:

Letter from K. Golier, NRC, to operating reactor branch chiefs,
Subject: “Generic Issue - Effects of Steam Environment on Core
Spray Distribution for Non-jet Pump BWRs," December 7, 1976

g General Electric, GE lTopical Report NEDO-10846, "BWR Core Spray
Distribution”

Big Rock Point SEP A-55



TOPIC: VI-7.B Engineered Safety Feature Switchover From Injection to

(1)

(2)

‘3)

(4)

Recirculation Mode (Automatic Emergency Core Cooling System
Realignment)

Definition:

Most PWRs require operator action to realign emergency core cooling (ECC)
systems for the recirculation mode following a LOCA.

We have been requiring, on an ad hoc basis, some automatic features to
realign the ECCS from the injection to the recirculation mode of operation.

Safety Objective:

To increase the reiiability of long-term core cooling by not requiring
operator action to change system realignment to the recirculation mode.

Status:

A draft Branch Technical Position has been prepared which covers both ECC
and containment spray systems. The proposed position is awaiting review
by the Regulatory Requirements Review Committee.

Reference:

American National Standards Institute, Draft ANSI Standard N 660, "Proposed
American National Standard Criteria for Safety-Related Operator Actions"

TOPIC: VI-7.C Emergency Core Cooling System (ECCS) Single-Failure

(1)

(2)

(3)

Criterion and Requirements for Locking Out Power to Valves,
Including Independence of Interlocks on ECCS Valves

Definition:

The physical locking out of electrical sources to specific motor-operated
valves required for the engineered safety functions of ECCS has been
required, based on the assumption that a spurious electrical signal at an
inopportune time could activate the valves to the adverse position; for
example, closed rather Lhan open, or opened rather than closed. There is
some concern that interlock circuitry on ECCS valves may not be independent
such that a single failure of an interlock due to equipment malfunction

or operator error could defeat more than one interlock and cause the valves
to be cycled to the wrong position.

Safety Objective:

To ensure that all power-operated valves which could affect emergency core
cooling (ECC) system performance by being in the wrong position have power
removed except when in use. This will ensure that ECC systems are not
defeated by having a valve in the wrong position.

Status:

The staff plans to reconsider EICSB BTP-18 and RSB BTP-6-1.
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TOPIC: VI-7.C.1 Appendix K--Electrical Instrumentation and Control
Re-reviews

(1) Definition:
During the Appendix K reviews of some facilities initially considered, a
detailed electrical instrumentation and control review was not performed.
Re-review the modified ECCS of these facilities to confirm that it is
designed to meet the most limiting single failure.

(2) Safety Objective:

To assure that the ‘dified ECCS is designed to meet the most limiting
(design basis) single failure.

(3) Status:

No current activity in the Division of Operating Reactors.

(4) References:

1 Regulatory Guide 1.6, "Independence Between Redundant Standby (Onsite)
Power Sources and Between Their Distribution Systems"

2. Institute of Electrical and Electronics Engineers, 1EEE Std. 308,
"Standard Criteria for Class IE Electric Systems for Nuclear Power
Generating Stations"

TOPIC: VI-7.C.2 Failure Mode Analysis (Emergency Core Cooling System)

(1) Definition:

failure modes and effects criticality analyses (FMECA) would be conducted
for the purpose of systematicaily determining potential single failures
in emergency core cooling (ECC) systems.

(2) Safety Objective:

To determine if single failures exist in ECC system as an aid in assess-
ing overall plant safety.

(3) Status:
FMECAs have been conducted on the hydraulic portion of ECC systems of
representative plant types. In addition, single-failure analyses were

performed on each plant as a part of the required Appendix K analysis
except for those plants with stainless steel clad cores.
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TOPIC: VI-7.C.3 Effect of PWR Loop Isolation Valve Closure During a

(1)

(2)

(3)

Loss-of-Coolant Accident on Emergency Core Cooling System
Performance

Definition:

Some PWRs are equipped with loop isolation valves. The effect of spuri-
ous closure of a loop isolation valve during a LOCA has never been ana-
lyzed. To ensure emergency core cooling system (ECCS) performance, power
in some cases has been removed from loop isolation valves to prohibit
spurious closure.

Safety Objective:

To assure that al) plants with loop isolation valves have power removed
during operation, or that other acceptable measures are taken to preclude
inadvertent closing.

Status:
In most cases power has been removed from loop isolation valves, and this

is confirmed as part of staff ECCS performance evaluations. This has not
been confirmed for all plants with loop isolation valves.

TOPIC: VI-7.D Long-Term Cooling Passive Failures (for example, Flooding of

(1)

(2)

(3)

Redundant Components)
Definition:

The General Design Criteria require that the emergency core cooling sys-
tems (ECCSs) shall be capable of providing adequate core cooling following
a loss~-of-coolant accident, assuming a single failure in emergency core
cooling systems. The staff assumes the single failure to be either an
active failure during the injection phase, or an active or passive fail-
ure during the long-term recirculation phase. The physical layouts of
engineered safety feature pumps and components on some pressurized water
reactors make them vulnerable to flooding that might result from passive
failures in system piping. Protection for pipe cracks or ruptures is not
required because of the low probability of occurrence during the ECCS
recirculation mode.

Safety Objective:

To provide for increased reliability of ECCSs by assuring that passive
failures will not cause flooding and failure of ECCS valves and equipment.

Status:

Issue identified by Fluegge in letter to Rowden, October 24, 1976. Staff
response was prepared which concluded that "...consideration of this issue
does not warrant revisions to any existing licenses or changes in present
priority for addressing the treatment of passive failures subsequent to a
LOCA. ECCS passive failure criteria being implemented by the staff
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require considerations of additional leakage but not pipe breaks beyond
the initiating LOCA."

(4) Reference:

NUREG-0138, "Staff Discussion of Fifteen Technical Issues Listed in
Attachment to November 3, 1976 Memorandum From Director, NRR, to NRR
Staff," Issue No. 7, "Passive Failures Following a Loss-of-Coolant
Accident," December 1976

TOPIC: VI-7.E Emergency Core Cooling System Sump Design and Test for
Recirculation Mode Effectiveness

(1) Definition:

Following a loss-of-coolant accident in a PWR, an emergency core cooling
system (ECCS) automatically injects water into the system to maintain core
cooling. Initially, water is drawn from a large supply tank. Water
discharging from the break and containment spray collects in the contain-
ment building sump. When the supply tank has emptied to a predetermined
level, the ECCS is switched from the "injection" mode to the "recirculation"
mode. Water is then drawn from the containment building sump.

ECCSs are required to operate indefinitely in this mode to provide decay
heat removal. Certain flow conditions could occur in the sump, which
could cause pump failures. These include entrained air, prerotation or
vortexing, and losses leading to deficient net positive suction head.

(2) Safety Objective:

To confirm effective operation of ECCSs in the recirculation mode.

(3) Status:
Confirmation through preoperational testing is now required on all con-
struction permits. Staff has been accepting scaled tests in lieu of
preoperational tests at the operating-license stage. Some plants have
required modification to achieve vortex control.

(4) Reference:

Regulatory Guide 1.79, “Preoperational Testiny of Emergency Core
Cooling Systems for Pressurized Water Reactors," (paragraph b(2))

(5) Basis for Deletion (Related TMI Task, USI, or Other SEP Topic):

USI A-43, "Containment Emergency Sump Reliability" (NUREG-0510
and NUREG-0660)

The definition of this topic and the references cited are covered by
USI A-43 The evaluation for USI A-43 is identical to SEP Topic
VI-7E; therefore, this SEP topic has been deleted.
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TOPIC: VI-7.F Accumulater Isolation Valves Power and Control System Design

(1)

(2)

(3)

(4)

Definition:

For many loss-of-coolant accidents, the performance of the ECCS in PWR
plants depends upon the proper functioning of the ~ccumulators. The
motor-operated isojation valve, provided between the accumulator and the
primary system, must be considered to be "operating bypass" (IEEE 279-1971)
because, when closed, it prevents the accumulator from performing the
intended protective functiun. The motor-operated isolation valve should

be designed against a single failure that can result in a loss of capability
to perform a safety function.

Safety Objective:

To assure that the accumulator isolation valve meets the "operation bypass”
requirements of IEEE 279-1971, which states that the bypass of a protective
function will be removed automatically whenever permiss..~ Ziuaitions are
not met. To assure that a single failure in the electrical system or
single operator error cannot result in the loss of capability of an
accumulator to perform its safety function.

Status:

Staff positions listed below are implemented on new applications. No
systematic review program for operating reactors exists.

References:

Institute of Electrical and Electronics Engineers, IEEE Std. 279-1971,
“Criteria for Protection System for Nuclear Power Generating Stations"

2. Standard Review Plan, Branch Technical Position EICSB-4, "Requirements
on Motor-Operated Valves in the ECCS Accumulator Lines"

3. Standard Review Plan, Branch Technical Position EICSB-18, "Application
of Single Failure Criteria to Manually-Controlled Electrically Operated
Valves"

TOPIC: VI-8 Control Room Habitability

(1)

(2)

Definition:

Control rooms in operating plants may not fully comply with General Design
Criterion 19. This review should include, but not be limited to, analysis
of the control room air infiltration rate, ventilation system isolability
and filter efficiency, shielding, emergency breathing apparatus, sho "’
distance atmospheric dispersion, operator radiation exposure, and onsite
toxic gas storage proximity.

Safety Objective:

To assure that the plant operators can safely remain in the control room
to manipulate the plant controls after an accident.
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Section 6.7

Reactor Trip System and Engineered Safety

iding Response~-Time Testing

S) ard engineered safety features

operability on a periodic basis

of the RTS and ESF, on a periodic basis, including
sponse times To ensure that the RTS and ESF
progranm ‘ates a high degree of availability of the systems
the P Or 1me ssumed in the accident analyses are within the

and ESF of new license applications is reviewed
ytandard Review Plan, including applicable Branch
ome licensees have agreed to perform response-time
urements Op )yility testing is probably performed, in one form or

ther, f most censees of operating reactors.

References

tandard Review Plan, Branch Technical Position EICSB-24, "Testing
of Reactor Trip System and Engineered Safety Feature Actuation System

yensor Response Times'

Memorandum from V. Stello, NRC, to V. A. Moore, Subject "GESSAR
second Round of Questions No. 2 and No. 9." October 12, 1973
Requlatory Guides

1.22, "Periodic Testing of Protection System Actuation Functions"

1.105, "Instrument Setpoints

1.118, "Periodic Testing of Electric Power and Protection Systems"
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(2)

(3)

(4)

Safety Objective:

To verify that operating reactors have RPS designs which provide effective
and qualified isolation of nonsafety systems from safety systems to assure
that safety systems will function as required.

Status:

A limited generic review nf isolation devices is being performed by the
Division of Operating Reaitors as part of a followup on LER No. 76-42/IT
for Calvert Cliffs Unit 1 _TAC 6696). This limited generic review should
be complete by August 1, 1977.

References:
k. Licensee Event Report No. 76-42/1T, Calvert Cliffs Unit 1 (Technical

Assignment Control (TAC) Nn. 6696)
= Standard Review Plan, Section 7.2

TOPIC: VII-1.B Trip Uncertainty and Setpoint Analysis Review of

(1)

(2)

(3)

(4)

Operating Data Base
Definition:

As a result of Issue No. 13 in NUREG-0138 (Ref. 1) the staff is conducting
a survey of plants at the operating-license stage of review to more
specifically identify the margin between actual allowable trip parameter
limits (from safety analyses standpoint) and actual reactor protection
system (RPS) setpoints specified in the Technical Specifications. To
clearly identify the setpoint margins, both the ultimate allowable and

the specified nominal setting will be identified in the Technical
Specifications.

Safety Objective:

To assure that the margins between the allowable trip parameters and the
actual RPS setpoints are adequate and properly identified.

Status:

Implementation letters have been sent to the current applicants for
operating licenses. The Technical Specifications for operating reactors
are only being changed to include both values if a particular plant is
converting to Standard Technical Specifications.

References:

5 NUREG-0138, "Staff Discussion of Fifteen Technical Issues Listed in
Attachment to November 3, 1976 Memcrandum From Director, NRR, to NRR
Staff," Issue No. 13, "Instrument Trip Setpoints in Standard Technical
Specifications," November 1976

2. Memorandum from V. Stello, NRC, to R. Boyd, Subject: "Instrument
Trip Setpoint Values," February 18, 1977

Big Rock Point SEP A-64



3. Division of Operating Reactors, DOR Techriical Activities, Category B,
Item 29, "Instrument Trip Setpoints on Standard Technical Specifica-
tions," May 1977

TOPIC: VII-2 Engineered Safety Features System Control Logic

(L)

(2)

(3)

(4)

and Design

Definition:

During the staff review of the safety injection system (SIS) reset issue
(Ref. 1) the staff determined that the engineered safety features actuation
systems (ESFASs) at both PWRs and BWRs may have design features that raise
questions about the independence of redundant channels, the interaction

of reset features and individual equipment controls, and the interaction

of the ESFAS logic that controls transfers between onsite and offsite power
sources. Review the as-built logic diagrams and schematics, operator
action required to supplement the ESFAS automatic actions, the startup

and surveillance testing procedures for demonstrating ESFAS performance.

Several specific concerns exist with regard to the manual SIS reset feature
following a LOCA: (1) If a loss of offsite power occurs after reset,
operator action would be required to remove normal shutdown cooling loads
from the emergency bus and reestablish emergency cooling loads. Time would
be critical if the loss of offsite power occurred within a few minutes
following a LOCA. (2) If loss of offsite power occurs after reset, some
plants may nct restart some essential loads such as diesel cooling water.
(3) The plant may suffer a loss of ECCS delivery for some time period
before emergency power picks up the ECCS system.

Review the ESF system control logic and design, including bHypasses, reset
features, and interactions with transfers between onsite and offsite power
sources.

Safety Objective:

To assure that the ESFASs are designed and installed so that the necessary
automatic control of engineered safety features equipment can be accomplished
when required.

Status:

A review of ESFASs of operating PWRs is being performed by the Division
of Operating Reactors as part of the followup action to Reference 1 (to
be completed end of 1977).

References:

1. NUREG-0138, "Staff Discussion of Fifteen Technical Issues Listed in
Attachment to November 3, 1976 Memorandum From Director, NRR, to NRR
Staff," Issue No. 4, "Loss of Offsite Power Subsequent to Manual
Safety Injection Reset Following a LOCA," November 1976

2. Division of Operating Reactors, DOR Technical Activities Category A,
Item 22, “Loss of Offsite Power Subsequent to Manual Reset," April
1972
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8 Regulatory Guide 1.41, "Preoperational Testing of Redundant Onsite
Electric Power Systems To Verify Proper Load Group Assignments”

TOPIC: VII-3 Systems Required for Safe Shutdowi
(1) Definition:

Review plant systems that are needed to achieve and maintain a safe shut-
down condition of the plant, including the capability for prompt hot
shutdown of the reactor from outside the control room. Included also, a
review of the design capability and method of bringing a PWR from a high-
pressure condition to low-pressure cooling assuming ihe use of only
safety-grade equipment.

(2) Safety Objective:

(1) To assure the design adequacy of the safe shutdown system to (i)
initiate automatically the operation of appropriate systems, including
the reactivity control systems, such that specified acceptable fuel
design limits are not cxceeded as a result of anticipated operational
occurrences or postulated accidents and (ii) initiate the operation
of systems and components rec sired to bring the plant to a safe
shutdown.

(2) To assure that the required systems and equipment, including necessary
instrumentation and controls to maintain the unit in a safe condition
during hot shutdown are located at appropriate locations outside the
control room and have a potential capability for subsequent cold shut-
down of the reactor through the use of suitable procedures.

(3) To assure that only safety-grade equipment is required for a PWR
plant to bring the reactor coolant system from a high-pressure
condition to a low-pressure cooling condition.
(3) Status:
A survey of remote shutdown capability of operating plants was performed
some time ago by the Division of Operating Reactors. A technical activity
has been proposed by the Division of Project Management (see reference
below) regarding safety objective (3). No other activities are in progress.
(4, Reference:

Division of Project Management, DPM Technical Activities, Category A,
(tem 7, "Isolating Low Pressure Systems Connected to the RCPB," April 1977

TOPIC: VII-4 Effects of Failure in Nonsafety-Related Systems on Selected
Engineered Safety Features

(1) Definition:
Potential combinations of transients and accidents with failures of

nonsafety-related control systems were not specifically evaluated in the
original safety analysis of currently operating reactor plants. Review
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(2)

(3)

(4)

(5)

the effects of control system malfunctions as initiating events for
anticipated transients and also as failures concurrent with or subsequent
to anticipated events or postulated accidents initiated by a different
malfunction (for example, the effect of the loss of the plant air system
on the plant control and monitoring system). A complete discussion is
provided in Reference 1.

Safety Objective:

To assure that any credible combination of a nonsafety-relatec system
failure with a postulated transient or accident will not cause unaccept-
able consequences.

Status:

A technical assistance contract with Oak Ridge National Laboratory for
failure mode analyses of control systems was initiated to determine sensi-
tive areas of the plant designs The results of this program in conjunc-
Lion with the resulits of the failure mode and effects analyses for
transients and accidents being performed under contract by Idaho Nuclear
Engineering Laboratory should provide a basis for any new review and
safety requirements.

References:

1.

NUREG-0153, "Staff Discussion of Twelve Additional Technical Issues

Raised by Responses to November 3, 1976 Memorandum from Director,

NRR, to NRR Staff " Issue 22, "Systematic Review of Normal Plant

Operation and Control System Failures," December 1976

Memorandum from V. Stello, NRC, to R. J. Hart, December 23, 1976,

NRR letter No. 46.

Division of Operating Reactors, DOR Task Force Report on SEP,

Appenaix B (TFL 118), November 1976

a. Item 33, "Safety Related Control Power"

b. Item 34, "Safety Related Instrumentation Power"

e, Item 56, "Effect of Failure in Non-Safety Related Systems During
Design Basis Events"

d. Item 57, "Loss of Plant Air System (Effect on Plant Control and
Monitoring)"

e. Item 77, "Safety Related Control and Instrument Power"

Directorate of Operational Technology, DOT Recomrended List of SEP

Subjects, C DOT 102, Item 100z, "Loss of Plant Air System (Effect on

Plant Control and Honitoring)," Spring 1977

Basis for Deletion (Related TMI Task, USI, or Other SEP Topic):

(a) USI A-47, “"Safety Implications of Control System" (NUREG-0705

and NUREG-0606)

The issue defined in Reference 1 (NUREG-0153, Item 22) is as follows:

In evaluating plant safety, the effects of control system
malfunctions should be reviewed as initiating events for

Big Rock Point SEP A-67



anticipated transients and also as failures that could
occur concurrently subsequent to postulated anticipated
events (initiated by a different malfunction) or postulated
accidents.

The issue defined in USI A-47 is, in part, as follows:

This issue concerns the potential for transients or acci-
dents teing made more severe as a result of the failure or
malfunction of control systems. These failures or malfunc-
tions may occur independently, or as a result of the acci-
dent or transient under consideration.

(b) USI A-17, "Systems .nteractions in Nuclear Power Plants" (NUREG-0649
and NUREG-0606)

The purpose of this task is to develop a method for conducting a
disciplined and systematic review of nuclear power plant systems,
for both process function couplings of systeas and space couplings,
to identify the potential sources and types of systems interactions
that are determined to be potentially adverse.

A report has been developed, "Final Report - Phase 1 Systems Inter-
action Methodology Applications Program.," NUREG/CR-1321, SAND 80-0384,
whose objectives are:

1. To develop a methodology for conducting a disciplined and
systematic review of nuclear power plant systems which
facilitates identification and evaluation of systems
interactions that affect the likelihood of core damage.

2. To use the methodology to assess the Standard leview Plan to
determine the completeness of the plan in identifying and
evaluating a limited range of systens interactions.

The work done under USi A-17 may be useful in the development of
USI A-47.

The Definition of USI A-47 is identical to that of Topic VII-4;
therefore, this SEP topic has been deleted.

TOPIC: VII-5 Instruments fcr Monitoring Radiation and Process Variables
During Accidents

{1) Definition:

The adequacy of the instruments for monitoring radiation and process
variables during accidents has not been reviewed for conformance with
Regulatory Guide 1.97. A generic review is planned to assess the licensee's
existing or proposed monitoring instruments during and following accidents
to determine the adequacy of their range, response, and qualifications,

and to determine the sufficiency of the variables to be monitored. Certain
instruments to monitor conditions beyond the design basis accidents will
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Minutes of Regulatory Requirement: Review Committee meeting,
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for Deletion (Related TMI Tas ISI, or Other SEP Topic):

IMI Act:on Plan Task [I.F, "Instrumentation and Controls”

NUREG-0660 and NUREG-0737

There are three subtasks undey lTask
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NRR Staff." Issue No. 9, "Frequency De ay, November 1976
Division of Operating Reactors, DOR Technical Activities, Category B,
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de emergency standby power for safe reactor
loss of offsite power, have experienced a
The failures to date have been attributed
uding failure of the air startup, fuel oil,
and combu 10 air system [n some instances, the malfunctions were due

»

to lockout e information available to the control room operator to

indicate the operational us of the diesel generator was imprecise and
lead to misinterpret. on This was caused by the sharing of a

ngle annunciator station by alarms that indicate conditions that render
a diesel generator unable to respond to an automatic emergency start signal
and alarms that only indicate a warning of abnormal, but not disabling,
conditions Another cause was the wording on an annunciator window which
did not specifically say that the diesel generator was inoperable (that
is. unable at the time to respond to an automatic emergency start signal),
when in Tact it was inoperable for thal purpose The review includes the
qualification, reliability, operation at low loads, lockout, fuel oil,

and testing of diesel generators
Safety ObJeLt1vv

To assure that the diesel generator meets the availability requirements
for providing emergency standby power to the engineered safety features
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cal assistance request (in preparation), a thorougn evalua-
11 reported failures, including a comprehensive evaluation of
manufacturer and utility procedures for inspection, maintenance,
and operation, will be performed Letters were sent n March 29, 1977 to
111 the affected licensees requesting additional information about diesel
jenerator status indication the control room OQur intention 1s to
require that at least one annunciation be provided in the contro! room
which will alarm whenever the diesel generator is unavaiiable due to any

wCkout condition
Referencs

Regul:tory Guide 1.108, "Periodic Testing of Diesel Generator Units
Used as Onsite Electric Power Systems at Nuclear Power Plants"
NUREG-0328, "Regulatory Licensing Status Summary Report" (Pink Book),

"Diesel Generator Lockout,

. Ao s .
Generic Issue 3-11, ""April 1977

Battery Capacity Test Requirements

Specification, including the test program, with
irement for periodic surveillance testing of onsite
and the extent to which the test meets Section 5.3.6
o determine battery capacity.

Object . ve

To assure that the onsite Class IE battery capacity is adequate to supply

dc power to all safety-related loads required by the accident analyses

and is verified ¢:. a periodic basis. This effort is needed to ensure that

the te<* to determi.e battery capacity includes (1) an accentance test of
battery capacity performed in accordance with Section 4.1 of IEEE Std.
450-1975: (2) a performance discharge test listed in Table 2 of IEEE Std

308~ 49 performed according to Sections 4.2 and 5.4 of IEEE Std. 450-1975;
and (3) a battery service test described in Section 5.6 of IEEE Std. 450-1972,
to be performed during each refueling operation

status

The review of station battery capacity test requirements is applicable to
|

all operating reactors. There is no ongoing effort on this subject for
operating reactors except for those reactors converting to Standard
Technical Specifications

References

Standarc Review Plan, Appendix 7-A, Branch Technical Position EICSB 6
Institut: of Electrical and Electronics Engineers, IEEE Std. 308-19371,
1974, “,tandard Criteria for Class 1lE Electric Systems for Nuclear

Power Generating Stations"
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attery, battery charger, an us voltage
design with respect to dc power system
the operator Thic« nformation 1¢

measures can be taken in the event of

adequacy of the dc power system battery and bus
annunciation schemes such that the operator can
in emergency dc bus or (Z) take timely corrective

loss of an emergency dc bus

dc pe r system battery and bus voltage monitoring and

1dequacy a t relates t« 1 of an emergency dc bus 1s

111 operating reactors 1is top included in the NRR

Adeguacy of Safety Rel ed DC Power Supplies.

Reference
tandard Review

Penetrations Reactor Containment
Definitio

Review the electrical penetration assembly with respect to the capability
to maintain containmert integrity during short-circuit current conditions
ind mechanical integrity during the worst expected fault current vs. time
onditions resulting from single random failures of circuit overload
protection devices

(2) Safety Objective

To assure that all electrical penetrations in the containment structure,
whether associated with Class IE circuits or non-Class IE circuits, are

designed not to fail from electrical faults during a loss-of-coolant
accident
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Addit na ',ag_’,x
Memorandum From

able Penetratior

Electric Pentration Assemblies in Containment
it-Water-Cooled Kuclear Power Plants"
3 ind Elecironics Engineers., I1EEE Std 317-1976,
Electric Penetration Assemt es 1n Con inment Structures

Power Generating Stati

rage

ind irradiated fuel, including the
ification of the fuel pool cooling

pent fuel storage pool Specifically review the expansion

ent fuel storage capacity, inc luding the structural
he fuel storage pool and the racks. the criticality analysis
reased number of stored fuel assemblies at reduced spacing,
)T the spent fuel cooling system to remove the addi-

(

new and irradiated fuel is stored safely with respect to

e 95) ooling capability (outlet temperature 150°F),
el

and structural capability

ly two-thiras of the operating reactor plants have requested
Lo increase the storage capacity of their fuel storage pool
are reviewed on a case-by-case basis New or modified
1gns ar . reviewed against current design criteria; however,
stiructure 1s based on original design criteria
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(4)

References

i Division of Operating Reactors, DOR Technical Activities, Category A,
Item 27, "Increase in Spent Fuel Storage Capacity," April 1977

e American National Standards Institute, ANSI-210, "Design Objectives
for Spent Fuel storage Facilities"

TOPIC: IX-2 Overhead Handling Systems (Cranes)
(1) Definition:

Overhead handling systems (cranes) are used to l1ift heavy objects in the
vicinity of PWR and BWR spent fuel storage facilities and inside the
reactor building. If a heavy object (for example, a shielded cask) were
to drop on the spent fuel or on the reactor core during refueling, there
could be a potential for overexposure of plant personnel and for release
of radioactivity to the environment. Review the overhead handling system,
including sling and other lifting devices, and the potential for the drop
of a heavy object on spent fuel, including structural effects.

(2) Safety Objective:

To assess the safety margins, and improve margins where necessary, of the
overhead handling systems to assure that the potential for dropping a
heavy object on spent fuel is within acceptable limits and that the po-
tential radiation dose to an individual does not exceed the guidelines of

10 CFR Part 100.

(3) Status:

Regulatory Guide 1.104, "Overhead Crane Handling Systems for Nuclear Power
Plants," was issued for comment in February 1976 and references various
industry standards. New applications (construction permit and operating
license) are reviewed in accordance with APCSB Branch Technical Position

g-1 which is identical to Regulatory Guide 1.104.

The review of overhead handling systems of operating reactor facilities
is performed on a generic basis and has also been identified as a DOR

Technical Activity Category A.

(4) References:

Regulatory Guide 1.104, vgverhead Crane Handling Systems for Nuclear

Power Plants"
2. Standard Review Plan, Branch Technical Position APCSB 9-1, "Overhead

Handling Systems for Nuclear Power Plants"

- NUREG-0328, "Regulatory Licensing: Status Summary Report" (Pink Book),
Generic Issue 3-22, "Fuel Cask Drop Analysis," April 1977

4. Division of Operating Reactors, DOR Technical Activities, Category A,

Item 50, "Control of Heavy Loads Over Spent Fuel," April 1977
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(5) Basis for Deletion (Related TMI Task, USI or Other SEP Topic):

USI A-36, "Control of Heavy Loads Near Spent Fuel" (NUREG-0649)

The review criteria required by USI A-36 (Standard Review Plan,
Section 9.1.4, and NUREG-0554) are identical to the review criteria
specified in the References of SEP Topic IX-2 (BTP 9-1 and Regulatory
Guide 1.104); therefore, this SEP topic has been deleted.

TOPIC: IX-3 Station Service and Cooling Water Systems

(1)

(2)

Definition:

Review the station service water and cooling water systems that are
required for safe shutdown during normal, operational transient, and
accident conditions, and for mitigating the consequences of an accident
cr preventing the occurence of an accident. These include cooling water
systems for reactor system components (components cooling water system),
reactor shutdown equipment, ventilation equipment, and components of the
emergency core cooling system (ECCS). These systems also include the
station service water system, the ultimate heat sink, and the interaction
of all the above systems.

The review of these systems includes the pumps, heat exchangers, valves
and piping, expansion tanks, makeup piping, and points of connection or
interfaces with other systems. Emphasis is placed on the cooling systems
for safety-related components such as ECCS equipment, ventilation equip-
ment, and reactor shutdown equipment.

The following specific aspects of those systems will be considered in the
review:

(a) Physical separation of redundant cooling water systems that are vital
to the performance of engineered safety systems components,

(b) Availability of cooling water to primary reactor coolant pumps,
(c) Requirements for makeup water of cooling water systems,

(d) Effect of water overflow from tanks,

(e) Circulating water system barrier failure protection.

Safety Objective:

To assure that the station service and cooling water systems have the
capability, with adequate margin, to meet their design objective. To
assure, in particular, that

(a) Systems are provided with adequate physical separation such that
there are no adverse interactions among those systems under any
mode of operation;
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idard Review Plan,

Vventilation Sy

the design and operation of ventilation systems whose function is
a safe environment for plant personnel and engineered safety
pment For example, the function »f the spent fuel pool area
vstem is to provide ventilation in the spent fuel pool equip-
to permit personnel access, and to control airborne radioactivity
during normal operation, anticipated operational transients,
ng postulated fuel handling accidents The funclion of the
engineered safety feature ventilation system is to provide a suitable and
ontrolled environment for engineered safety feature component following
certain anticipated transients and design basis accidents.
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safe environment under all modes of operation, for piant personnel (1v CFR
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1

Regulatory Guide 1 ) ire | Lection ines for Nuclear Power
Plants"
NUREG-0328, "Regulatory Licensing »tatus Summary Report" (Pink

J J 3 J \

Book), Generic Issue 3-18, "Fire Protection," Apri 1977

Division of Operating Reactors, DOR Technical Activities, Category A,
[tem 28, "Fire Protection," April 1977

Division of Systems Safety, DSS Technical Activities, Category A,
[tem 32, "Fire Protection," April 1977

Letter from R. F. Fraley, ACRS, to L. V. Gossick, Subject: ‘Analysis

of Systems Interactions Item 6," November 1, 1976
Auxiliary Feedwater System

Definition

heview the auxiliary feedwater system, associated instrumentation, and
connection between redundant systems. The review Includes the aspec of
pump drive and power supply < versity (for example, electrical and steam-
driven sources), and the water supply sources for the auxiliary feedwater
system.

Safety Objective

o assure that the auxiliary feedwater system can provide an adequate
supply of cooling water to the steam generators for decay heat removal in
the event of a loss of all main feedwater Older PWR plants may not meet
the requirement for pump drive and power supply diversity.

status

Reviews for new license applications are performed in accordance with the
Standard Review Plan. This topic is not under active review for operating
plants.

References:
Standard Review Plan, Section 10.4.9
Standard keview Plan, Branch Technical Position APCSB 10-1, "Design
Guidelines for Auxiliary Feedwater System Pump Drive and Power Supply
Diversity for PWR Plants"

Basis for Deletion (Related TMI Task, USI, or Other SEP Topic):

TMI Action Plan Task II.E.1.1, "Auxiliary Feedwater System

Evaluation” (NUREG-0660)

The TMI-2 accident and subsequent investigations and studies high-
lighted the importance of the auxiliary feedwater (AFW) system in
the mitigation of severe transients and accidents. Since then, the
AFW systems have come under close scrutiny by the NRC and many
improvements have been recomme¢nded to enhance the reliability of AFW
systems for all plants. The scope of the review outlined in the SEP
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Appendix I, 10 CFR 50, and to prevent explosio in the gaseous
tem 1s currently underway

3ssurance that radioactive gaseous effluent from the faci
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|

s reasonably achievable" as defined in Appendix I
<

10 CFR Fart 5 ar ) assure adequate control of the mixture of gase
the gaseous radwas ystem to prevent explosions.

tatus

h generic review of all operating reactors (ORs) for their capability to
form with Appendix I, 10 CFR Part 50, is currently under way by the
Divisior of Site Safety and Environmental Analysis Upon the completion

of this review, new gaseous and liquid radiological effluent and monitoring
Technical Specifications will be issued to all ORs. This will include

new Technical Specifications on gaseous radwaste systems which may contain
explosive gas mixtures to meet present criteria. The estim d completion
date of this review is 1979

COr

References

10 CFR Part 20

10 CFR Part 50, Appendix I

10 CFR Part 50, Appendix A

10 CFR Part 50, Appendix A, GDC 60, 61, 63
Standard Review Plan, Section 11.3

and 64

’

Basis for D

Topic XI-1 is being resolved by the following NRR generic topics: (a)
A-02, "Appendix I" and (b) B-35, "Confirmation of Appendix I Models."
Resolution of these two gener s will primarily result in Technical
Specification changes and may req some minor hardware changes. At
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uent and Process) Monitoring Systems

ite radiological monitoring

; systems are used to

Asses: e prope inctioning of the process and waste treatment
ystems,

Assure that radioactive releases do not exceed the appropriate
guidelines, and

Measure actual releases to evaluate their environmental impact

There is concern about the adequacy of radiation monitoring systems. A
nf

survey 12 plants has been initiated The results of this survey will
indicate whether this area needs to be reviewed for all operating plants.
Re-review would include the monitor's sensitivity, range, location, and

calibration techniques

>afety Objective
Qrovy vVOJE

0 provide reasonable assurance that the licensee adequately monitors the
releasec of radioactive materials in liquid and gaseous effluent and that
the releases are properly restricted. To provide assurance that the
licensee adequately monitors the operation of equipment that contains or
may contain radioactive material

Status

A technical assistance program has been initiater Brookhaven National
Laboratory with the scope including the above safe'y objectives.

References

0 CFR Part 20, Section 20.106

0 CFR Part 50, Section 50. 36a

0 CFk Part 50, Appendix A, GDC 60, 61, 63, and 64
0 CFR Part 50, Appendix I

tandard Review Plan, Section 11.5

1
i
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A
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(5) Basis for Deletion

Topic XI-2 is being resolved by the following NRR generic topics: (a) A-02,
"Appendix 1" and (b) B-67, "Effluent and Process Monitoring Instrumenta-
tion." A-02 is discussed in Topic XI-1. Generic item B-67 was subdivided
into four subtasks. The staff believes that events since the inception of
B-67 have largely addressed the identified concerns or changed its thinking
in regard to their safety significance. The description and bases for
deletion of each subtask are presented below.

Subtask 1: Monitoring of Radioactive Materials Released in Effluents

Item II1.D.2.1, Radiological Monitoring of Effluents requires an NRR
evaluation of modifying effluent monitoring design criteria based on
TMI-2 and their experiences.

Item II.F.1(1), Noble Gas Effluent Monitor of Clarification of the TMI
Action Plan Requirements (NUREG-0737) is being implemented to require ade-
quate monitoring capability during accident conditions.

Subtask 2: Control of Radioactive Materials Released in Effluents

The purpose of this subtask was . review plant operating histories and
prepare NUREG reports documenting the evaluations and recommending solu-
tions to identified problems.

Various staff actions since 1978 (including NUREG reports and IE Bulletins)
have resulted in the staff conclusion that no continuing need for addi-
tional starf guidance exists.

Subtask 3: Effects of Accidental Liquid Releases on Nearby Water Supplies

The purpose of this task was to perform a generic analysis of the conse-
quences of liquid tank failures for those plants which received their
license prior to issuance of the Standard Review Plan (SRP).

Experience in performing SRP analyses for newer plants has indicated that
it is highly unlikely that radioactive concentrations in the nearest
potable water supply could exceed 10 CFR Part 20 values.

Subtask 4: Performance of Solid Waste Systems

The purpose of subtask 4 was to perform an industry-wide survey to deter-
mine the extent to which power plants could process wastes and to develop
plans for upgrading existing systems or adding new systems.

The NRC position relative to a requirement for an operable insta:led solid
radwaste system has changed and, therefore, this subtask is no longer
appropriate.

For the above reasons, Issue B-67 is being deleted from the NRR list of
generic issues. Since Issue B-67 is being deleted, only Generic Issue
A-02, "Appendix I" is appropriate to this topic.
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Ihe resolution of Issue A-02 is described in the Basis for Deletion for

lopic XI-2 is being deleted ( SEP program for the
same reasons

Conduct of Operatior

vefinition

Ihe organization, administrative controls, and operating experience will
be reviewed The existing organization and administrative controls will
be compared with Standard Technical Specifications and guidance provided
Regulatory Guides 1.8 and 1.33 to determine the adequacy of the staff

to protect the plant and to operate safely in routine, emergency, and
ong-term postaccident circumstances The plant operating history will
be reviewed to assess the combination of staff, operating controls and
ilarms, and administrative controls, in particular plant procedures,
emergency planning, and offsite preparedness, to determine whether
idditional staff, qualifications, or administrative controls will be
required for continued safe operation.

';‘ifrtf‘_tL_ ‘Jrl,‘l‘f'( tive:

o obtain reasonable assurance that the plant has enough people, with
sufficient training and experience, and has administrative controls

4 b
idequate to specify proper operation in routine, emergency, and

postaccident conditions
Status:

Most of the older plants have staff members that meet the experience and
educational requirements given in ANSI N18.1-1971 (endorsed by Regulatory
Guide 1.8); however, a comparison against current criteria for the composite
staff has not been made These plants have provided training for subsequent
plant staffs, and plant experience has, in general, demonstrated safe design
and operation Operating experience review is ongoing, and has been, in
general, favorable However, an analysis of this experience for trends,
common elements, and potential hidden prob’ems has not been systematically
performed

A review of Section VI of operating reactor licensees' Technical Specifica-
tions was begun in 1974 using Section VI of the Standard Technical Specifi-
cations (STS) as a model. As of September 1975, these reviews had been
completed and the plants licensed prior to this time had been found to:

(1) be acceptable and upgrading was not required, (2) require upgrading
of only the reporting requirements, or (3) require improvement to be
comparable Lo the STS model. Plants licensed after September 1975 “ave
been reviewed against the STS model. Further review of Section VI,
therefore, will not be required.

Emergency plans submitted at the operating-license stage complied with

10 CFR 50, Appendix E, 1970; however, these plans are not consistent with
the guidance given in new Regulatory Guide 1.101, Revision 1, 1977.
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References

1

Regulatory Guides

1.8, "Personnel Selection and Training"

1.33, "Quality Assurance Program Requirements (Operations)”
American National Standards In:titute, ANSI N18.1-1971, "Selection
and Training of Nuclear Power Plant Personnel

American National Standards Institute, ANSI N18.7-1972 Revised,
'‘Administrative Controls and Quality Assurance for the Operational
Phase of Nuciear Power Plants"

Standard Technical Specifications, Section VI

10 CFR Part 50, Appendix E

Regulatory Guide 1.101, Rev. 1, "Emergency Planning for Nuclear
Power Plants"

Standard Review Plan, Section 13.3

NUREG 757111, "Guide and Checklist for Development and Evaluation
of State and Local Government Radiological Emergency Response
Plans In Support of Fixed Nuclear Facilities," October 1975
Environmental Protection Agency, "EPA Manual of Protective Action
Guides and Protective Action for Nuclear Incidents," September 1975
Memorandum of Understanding, NRR and Office of State Programs on
»tate and Local Preparedness, March 10, 1977

(5) Basis for Deletion (Related TMI Task, USI, or Other SEP Topic):

(a) TMI Action Plan Task I.C.6, "Proced.res for Verification of Correct
Performance of Operating Activities," (NUREG-0737)

Under TMI Task I1.C.6, a review of licensee procedures will be con-
ducted to assure that an effective system of verifying the correct
performance of operating activities exists. The purpose of this
review is to provide a means of reducing human errors and improving
the quality of normal operation References cited for this review
are ANSI Standard N18.7-1972 (ANS 3.2), "Administrative Controls and
Quality Assurance for the Operational Phase of Nuclear Power Plants,”
and Regulatory Guide 1.33, "Quality Assurance Program Requirements
(Operations).” These are the same references cited for Topic XIII-1

TMI Action Plan Task III.A.1, "Improve Licensee Emergency Prepared

ness - Short-Term," and Task III.A.2, "Improving Licensee Emergency
Preparedness - Long-Term" (NUREG-0660 and NUREG-0737)

Under Task III.A.1, a review of 10 CFR Part 50, Appendix E backfit
requirements is being conducted in accordance with NUREG-0654,
"Criteria for Preparation and Evaluation of Radiological Emergency
Response Plans and Preparedness in Support of Nuclear Power Plants.
The scope of NUREG-0654 covers Standard Review Plan, Section 13.3,
and NUREG 75/111.

Regulatory Guide 1.101 has been deleted and has been superseded

by an amended Appendix E to 10 CFR Part 50 (45 FR 55410, August 19,
1980). Under Task III.A.2, a review of licensee's emergency prepa-
redness plans with respect to amended Appendix E will be conducled
in accordance with NUREG-0654.
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The evaluations required by TMI Tasks 1.C.6, III.A.1, and III1.A.2
are identical to SEP Topic XIII-1; therefore, this SEP topic
has been deleted.

TOPIC: XIII-2 Safeguards/Industrial Security
(1) Definition:

Industrial security will be included under the scope of the operatinns
review. Design features to assess the plant's capability to prevent
sabotage and protect the operating unit(s) at dual or three-unit sites
with unit(s) under construction wi'l be included. Protective measures
will be balanced against the sabotage threat. Fuei accountability will
also be reviewed to assure that adequate inventory control procedures
exist and the required records are kept.

(2) Safety Objective:

To determine that the plant has adequate security forces, design features,
procedures and plans, and other administrative controls to meet the postu-
lated sabotage threat. To assure that the fuel is adequately accounted

for, that proper ~ecords are maintained, and the required reports are made.

(3) Status:

Each licensee currently has a security program and a fuel accountability
program. Revised 10 CFR 73.55 has been published and submittals in accord-
ance with its provisions were due May 25, 1977. These submittals are
currently being evaluated.

(4) References:

; 10 CFR Part 70
2. 10 CFR Part 73
3. Standard Technical Specifications, Section VI

TOPIC: Xv-1 Decrease in Feedwater Temperature, Increase in Feedwater
Flow, Increase in Steam Flow, and Inadvertent Opening of
a Steam Generator Relief or Safety Valve

(1) Definition:

Review the assumptions, calculational models used and consequences of
postulated accidents which involve an unplanned increase in heat removal.
An excessive heat removal, that is, a heat removal rate in excess of the
heat generation rate in the core, causes a decrease in moderator tempera-
ture which increases core reactivity and can lead to a power level increase
and a decrease in shutdown margin. If clad failure is calculated to occur,
determine that offsite dose consequences are acceptable.

(2) Safety Objective:

To assure that pressures in the reactor coolant and main steam systems
are limited in order to protect the reactor coolant pressure boundary from

Big Rock Point SEP A-87

N SR I P T I S T TV T 2|



(3)

(4)

over . surization and that fuel rod cladding failure as a result of
depa'ture from nucleate boiling ratio is limited.

Status:

During each reload review by the staff, the previously determined limiting
transient is reviewed to determine if new core parameters are more restric-
tive than the reference analysis parameter values.

References:

Standard Review Plan, Sections 15.1.1 through 15.1.4

TOPIC: XV-2 Spectrum of Steam System Piping Failures Tnside and

(1)

(2)

(3)

(4)

Outside of Containment (PWR)
Definition:

Review the assumptions, including use of nonsafety-grade equipment and
concurrent steam generator or tube failure or blowdown of more than one
steam generator, calculational models used, and consequences of postulated
accidents which cause an increase in steam flow. The excessive steam flow
reduces system temperature and pressure which increases core reactivity
and can lead to a decrease of shutdown margin and departure from nucleate
boiling ratio.

Safety Objective:

To assure that (1) pressure in the reactor coolant and main steam lines

is limited in order to protect the reactor coolant pressure boundary from
overpressurization, (2) fuel damage is sufficiently limited so that the

core will remain in place and intact with no loss of core cooling capability,
(3) doses at the nearest exclusicn area boundary are a small fraction of

10 CFR Part 100 guidelines, (4) ambient conditions dco not exceed equipment
qualification conditions (particularly nonsafety-grade equipment used to
mitigate the accident), (5) the thermal and stress transients do not damage
the reactor vessel, and (6) systems necessary for safe shutdown are not
damaged by the accident.

Status:

Investigation of the effects of high-energy line failures outside containment
on other equipment was initiated as a generic issue in 1971 and all but a

few facilities have been completed. New acceptance criteria have evolved
during the review period. There was no similar investigation for failures
inside containment. No reviews on operating plants of the effects on the
reactor of concurrent steam generator or tube failure, or of blowdown of
more than one steam generator have been performed.

Reference:

Standard Review Plan, Section 15.1.5
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Standard Review Plan, Section 15.2.6
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TOPIC: XV-5 Loss of Normal Feedwater Flow

(1)

(2)

(3)

(4)

Definition:

Review the assumptions, calculatic °1 models used, and consequences of
the postulated loss of feedwater flow accidents, which cause an increase
in coolant pressure and temperature.

Safety Objective:

To assure that pressure in the reactor coolant and main steam systems is
limited in order to protect the reactor coolant pressure boundary from
overpressurization and that thermal margin for fuel integrity is
maintained.

Status:

The consequences associated with these transients are compared during each
reload review to the consequences found to be acceptable during previous
reload reviews.

Reference:

Standard Review Plan, Section 15.2.7

TOPIC: XV-6 Feedwater System Pipe Breaks Inside and Qutside

(1)

(2)

(3)

(4)

Containment (PWR)
Definition:

Review the assumptions, calculational models used, and consequences of
postulated accidents which involve feadwater line breaks of different
sizes. A feedwater line break, depending on size, may cause reactor
system heatup {by reducing feedwater flow to the steam generator), or
cooldown (by excessive energy discharge through the break).

Safety Objective:

To assure that pressure in tne reactor coolant and main steam systems is
limited in order to protect the reactor coolant pressure boundary from
overpressurization and that therma)l margin for fuel integrity is maintained
and that any radioactivity release would result in doses at the site boundary
well within 10 CFR Part 100 guidelines.

Status:

The identification of the most limiting transients and _lie cunsequences
associated with these transients is evaluated during eac: reload review
by the staff.

Reference:

Standard Review Plan, Section 15.2.8
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(3)

(4)

Status:

Reviewed during reload, Technical Specifications revised to compensate
for changes in analytical results.

Reference:

Standard Review Plan, Section 15.4.3

TOPIC: XV-9 Startup of an Inactive Loop or Recirculation Loop at an

(V)

(2)

(3)

(4)

Incorrect Temperature, and Flow Controller Malfunction
Causing an Increase in BWR Core Flow Rate

Definition:

Review BWRs for (1) startup of an idle recirculation pump and (2) a flow
controller malfunction causing increased recirculation flow. Review PWRs
with loop isolation valves for startup of a pump in an initially isolated
inactive reactor coolant loop where the rate of flow increase is limited

by the rate at which isolation valves open. For PWRs without loop isolation
valves, review startup of a pump in any inactive loop. If clad failures

are calculated, determine that off.ite consequences are acceptable.

Safety Objective:

To verify that the plant responds in such a way that the criteria regarding
fuel damage and system pressure are met (that is, no more than a small
fraction of the fuel rods fail, that radiological consequences are a small
fraction of 10 CFR Part 100 guidelines, and that the system pressure is
limited in order to protect the reactor coolant pressure boundary from
overpressurization.)

Status:

PWRs reviewed against the final safety analysis report, BWR reviewed at
each reload, Technical Specifications required to preclude exceeding
safety limits during transients.

Reference:

Standard Review Plan, Sections 15.4.4 and 15.4.5

TOPIC: Xv-10 Chemicai and Volume Control System Malfunction That

(1)

Results in a Decrease in Boron Concentration in the
Reactor Coolant (PWR)

Definition:
Review the assumptions, calculational models used, and consequences of

moderator dilution. An accident of this type could result in a departure
from nucleate boil,ug and @ loss of shutdown margin.
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(2)

(3)

(4)

Safety Objective:

To confirm that the plant responds to the events in such a way that the
criteria regarding fuel damage and system pressure are met and adequate
time allowed for the operator to terninate the dilu. »n before the shut-
down margin is reduced. (Reactor coolant pressure and main steam pres-
sure should be limited in order to protect the reactor coolant pressure
boundary from overpressurization.) (Operator action must be initiated
within 30 minutes following this event if refueling, and within 15 minutes
during other modes of operation.)

Status:

Only reviewed during initial operating-license review and not thereafter.
The consequences may not have been calculated in accordance with current
practice.

Reference:

Standard Review Plan, Section 15.4.6

TOPIC: XVv-11 Inadvertent Loading and Operation of a Fuel Assembiy

(1)

(2)

(3)

(4)

in an Improper Position (BWR)
Definition:

Review the spectrum of misloading events analyzed to verify that the worst
situation undetectable by incore instrumentation has been identified.

This review will include an assessment of the plant's offgas and steam
line radiation monitors to detect fuel damage and their capability to
automatically isolate the offgas system when necessary.

Safety Objective:

To assure that a misloaded assembly is detected and if undetected will
not result in exceeding fuel safety limits or radioactive releases.

Status:

Reviewed during reloads, Technical Specifications developed to limit con-
sequences of worst misloaded assembly to small fraction of 10 CFR Part 100
guidelines. Technical Specifications setpoints for radiation monitors
alarm/isolation signals have been found deficient and have been updated

on a case-by-case basis for several plants.

Reference.

Standard Review Plan, Section 15.4.7

TOPIC: XVv-12 Spectrum of Rod Ejection Accidents (PWR)

(1)

Definition:

Review the assumptions, calculational models used, and consequences,
including radiological consequences, of PWR control rod ejection accidents,
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(2)

(3)

(4)

and review the Technical Specifications regarding control of reactivity
worth and technical specifications on primary to secondary leakage. Ejec~
tion of a control element assembly from the core can occur if the control
¢lement drive mechanism housing or the nozzle on the reactor vessel head
breaks off circumferentially. The ejection of a control element assembly

by the reactor coolant system pressure can cause a severe reactivity excur-
sion. This accident may result in high doses for those plants where fuel
failures are postulated to occur as a result of the accident. This accident
usual'y determines the maximum ailowable steam generator leak rate.

Safety Objective:

To ensure that if a control element assembly ejection occurs, core damage
is minimal, no additional reactor coolant pressure boundary failures occur,
the calculated radial average energy density is limited to 280 cals/gm at
any axial fuel location in any fuel rod, and that the radiological conse-
quences will not exceed appropriate limits.

Status:

Releases through the containment and/or steam generator leaks are analyzed
for current plants, but were not reviewed routinely for older plants. Many
of the operating plants have no leak Technical Spe ifications or they are
excessively high. During each reload by the staff the previously determined
limiting transient is reviewed to determine if th¢ new ejected rod worth

is more restrictive than the reference analysis velues.

References:
& Standard Review Plan, Section 15.4.8

8 Regulatory Guide 1.77, "Assumptions Used for Evaluating a Control
Rod Ejection Accident for Pressurized Water Reactors"”

TOPIC: XV-13 Spectrum of Rod Drop Accidents (BWR)

(1)

(2)

Definition:

Review the assumptions, calculational models used, and consequences of BWR
control rod drop accidents and review the Technical Specifications regarding
control of rod activity worth. An uncoupled rod may hang up in the core
when the control rod drive is withdrawn and drop later when the consequences
of a rapid control rod withdrawal are most severe. An analysis of the
radiological consequences from this accident will be included.

Safety Objective:

To limit the effects of a postulated control rod drop to the extent that
reactor coolant pressure boundary stresses are not exceeded and core damage
is minimal. To assure that the radial average fuel rod enthalpy at any
axial location in any fuel rod is limited to less than 280 cals/gm follow-
ing the worst reactivity excursion and to assure that the radiological
consequences do not exceed appropriate guidelines.
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4. WASH-1309, "Guidance on Quality Assurance Requirements During the
Construction Phase cf Nuclear Power Plants," May 10, 1974

5. American National Standards Institute, ANSI N18.7-1976, "Administra-
tive Controls and Quality Assurance for the Operational Phase of
Nuclear Power Plants," February 19, 1976

U.S. Nuclear Regulatory Commission reports cited under "Basis for Deletion"

include:

NUREG-75/111

Guide and Checklist for Develcopment and Evaluation of
State and Local Government Radiological Emergency Response
Plans in Support of Fixed Nuclear Facilities" (Reprint of
WASH-1293), Oct. 1975.

NUREG-0153 "Staff Discussion of 12 Additional Technical Issues Raised
by Responses to November 3, 1976 Memorandum from Director,
NRR, to NRR staff," 1976.

NUREG-0313 "Technical Report on Material Selection and Processing
Guidelines for Bwk Coolant Pressure Boundary Piping,"
July 1977.

NUREG-0328 "Regulatory Licensing: Status Summary Report" (Pink Book).

NUREG-0371

"Approved Category A Task Action Plans," Nov. 1977.

NUREG-0410 "NRC Program for the Resolution of Generic Issues Related
to Nuclear Power Plants, Report to Congress," Dec. 1977.

NUREG-0460 "Anticipated Transients Without Scram for Light Water
Reactors,” Vol. 2, Apr. 1978.

NUREG-0471 "Generic Task Problem Descriptions - Category B, C, and D
Tasks," Sept. 1978.

NUREG-0484 "Methodology for Combining Dynamic Responses," May 1980.

NUREG-0510 "Identification of Unresolved Safety Issues Relating to
Nuclear Power Plants--A Report to Congress 1979," Jan. 1979.

NUREG-0554 "Single-Failure-Proof Cranes for Nuclear Power Plants,"
May 1979.

NUREG-0577 "Potential for Low Fracture Toughness and Lamellar Tearing
on PWR Steam Generator and Reactor Coolant Pump Supports,”
Sept. 1979.

NUREG-0606 "Unresolved Safety Issues Summar.," issued quarterly.

NUREG-0609 "Asymmetric Blowdown Loads on PWR Primary Systems, Resolu-
tion of Generic Task Actior Plan A-2," Jan. 1981.

NUREG-0649 "Task Action Plan for Unresolved Safety Issues Related to

Big “ock Point SEP

Nuclear Power Plants," Feb. 1980.
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NUREG-0660,

Rev. 1

NUREG-0691

NUREG-070°%

NUREG-0737

NL

JIREG-080(

Big Rock Point SEP

L

“"Criteria for Preparation and Evaluation of Radiological
Emergency Response Plans and Preparedness in Support of
Nuclear Power Plants,” Feb. 1980
"NRC Action Plan Developed as a Result of the TMI-2
Accident y 1 and 2, May 1980, Rev 1 Aug 1980.
Investigation and Evaluation of Cracking Incidents 1in
Piping in Pressurized Water Reactors,” Sept 1980.
Identification of New Unresolved Safety Issues Relating to
Nuclear Power Plants,'" Mar. 1981
'‘Clarificat yf TMI Action Plan Requirements,'" Nov. 1980
standard Review Plan for the Review of Safety Analysis
Reports for Nuclear Power Plants," July 1981 (formerly
NUREG-75/087).
'Final Report - Phase I ystems Interaction Methodology
Applications Program," Apr. 1980
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PPENDIX B

JELETED BECAUSE THEY ARE
TASK, UNRESOLVED SAFETY
R OTHER SEP TOPIC!*“

‘See "Basis for Deletion" in Appendix A under applicable SCP topic.
-

“Letter from G Lainas (NRC) to all SEP licensees, Subject: Celetion
of Systematic Evaluation Program Topics Covered by Three Mile Island
NRC Action Plan, Unresolved Safety Issues, or Other SEP Topics, May 1981.

Big Rock Point SEP




SEP ™I, USl, or
Topic No SEP Title SEP No. iMI, USL, or SEP Title
ii-2.8 Onsite Meteorological Measurements ™I I1.F.3 Instrumentation for Monitoring Accident Conditions
Program ™I 1I1.A.1 Improve Licensee Emergency Preparedness - Short Term
11-2.0 Availability of Meteoroloyical Data Ml i1.F.3 Instrumentation for Monitoring Accident Conditions
in the Lontral Room ™I LI1L.A L Improve Licensee Emergency Preparedness - Short Term
™I 1.D.1 Control Room Design Reviows
111-8.0 Core Supports and Fuel Integrily UST A-2 Asymmetric Blowdows Loads on Reactor Primary Coolant
System
111-9 Support Integrity ust A-12 Fracture Toughness of Stes Generator and Reactor
Coolant Pump Supports
Usli A-7 Mark | Containment Long-Term Program
Usl A-24 Environmenta) Qualification of Safety-Related
Equipmsent
USl A-%o Seismic Qualification of Equipment in Operating
Plants
SEP 111-6 Seismic Design Considerations
SEP v-1 Compliance With Codes and Standards (10 CFR Part 50,
Section 50.55a)
-1 Component I[ntegrity UsSl A-46 seismic Qualification of Equipsent in Operating Plants
USsIi A-2 Asymmetric Blowduwn Loads on Reactor Primary Coolant
SEP [11-6 Seismic Design Considerations
=12 Environmental Qualification of Usi A-24 Qualification of Safety-Related Equipment
Safety-Related Equipment
V-3 Overpressurization Protection Usl A-26 Reactor Vessel Pressure Transient Protection
v-8 Steam Generator Integrity usl A-3, wWestinghouse, Combustion Engineering, and Babcock and
A4, AS Wilcox Steam Generator Tube Integrity
v-13 Waterhammer Usl A-1 Watcrhamme r
Vi-2 A Pressure-Suppression-Type Bwk usl A-7 Mark | Containment Long-Term Program
Containments
vi-2.8 Subcompartment Analysis Usl A-2 Asymmetric Blowdown Loads on Reactor Primary Coolant
System
vi-5 Combustible Gas Control ™I I1.8.7 Analysis of Hydrogen Control
USl A-48 Hydrogen Control Measures and Effects of
Hydrogen Burns on Safety Equipment
vi-7.¢ Emergency Core Cooling Systes Sump Usl A-43 Containment Emergency Sump Reliability
Design and Tect for Recirculation
Mode Effectiveness
vi-8 Control Room Habitability ™I 111 D 3.4 Control Room Habitability Requirements
vii-4 Effects of Failure in Nonsafety- USl A-47 Safety Implications of Control Systems
Related Systems on Selected Uslt A-17 Systems Interactions in Nuclear Power Plants
Engineered Safety Features
vil-% Instruments for Monitoring Radia- ™1 ILF.} Additional Accident Monitoring Instrumentation
tion end Process Variables During ™ I1.F.2 ldentification of and Recovery From Conditions
Accidents Leading to Inadequate Core Cooling
™I I1LF 3 Instruments for Monitoring Accident Conditions
ix-2 Overhead Handiing Systems (Cranes) Usl A-36 fontrol of Heavy Loads Near Spent fuel Poo)
X Auxiliary Feedwaler System ™ ILEDL] Auxiliary Feedwater System Evaluation
xiti-1 Conduct of Operations ™I L.C 6 Procedures for Verification of Correct Performance of
Operating Activities
™ 1Al laprove Licensee fmergency Preparedness - Short-Term
™i 111 A2 lmproving Licensee Emergency Preparedness - Long Ters
-2l Spent Fuel Cask Urop Accidents USt A-36 Control of Heavy Loads Near Spent Fuel Pool
w22 Anticipated Transients Without Scras USI A-9 Anticipated Transients Without Scrams
xv-23 Multiple Tube Failures in Steam Usi A-3, Westinghouse, Combustion Engineering, and Bobiucx
Generators A4, A5, and Wilcox Steam Generator Tube Integrity
Uslt A-9 Anticipated Transients Without Scras
xV-24 Loss of All AC Power USI A4 Station Blackout
Big Rock Point SEP B-1



APPENDIX C

PLANT-SPECIFIC SEP TOPICS DELETED, REFERENCE
LETTER, AND REASON FOR DELETION
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StP Date of

Topic No. SEP title letter Reason for deletion of topic

11-4.E Dam Integrity LI/16/79 Nt applicable to site

111-3.8 Structural and Other Conseyuences 12/26/80 Not applicable to site because site does not have
(e.g., Flooding of Safety-Related a system whose functioun 1s to lower the groundwater
Equipment in Basements) of Failure table
of Underdrain Sy:lems

1H1-7.5 Inservice Inspection, Including S/7/81 Not applicable to this facility's design

Prestressed Concrete, Containments
With Either Grouted or Ungrouted

lendons
1i-7.c Delamination of Prestressed LIZ16/79  Not applicable to Lhis facility's design
Concrete Containment Structures
111-8.8 Control Rod Drive Mechanis 9/26/80 Addressed by NUREG-0479, "Report on BWR Control
Integrity Rod Orive Failures,”™ which fultills the intent
of Lhis topic
if1-10.8 Pump Flywhee! lntegrity L1/16/79  Not applicable - applies to PWR safety topic
1i-10.¢ Surveillance Reyuirements on 11/16/79  Not applicable to this tacility's design
BWR Recirculation Pumps and
Discharge Valves
Iv-3 BWR Jet Pump Operating 11716779  Not applicable to this facility's design
indications
v-1 Compliance Wilh Codes and 11/727/81  Reviewed under inservice inspection/inservice test
Standards proyram
L o Applicability of Code Cases 11/16/79  Not applicable al Lhis Lime, to be reviewed for any
future modifications using references to Code Cases
L oot § Reactor Coolant Pump Overspeed 11/16/79  Not applicable - applies to PWR safety topic
v-9 Reactor Core lsolation Cooling L1716/79 Kot applicable to this facility's design
System (BwR)
vi-2.C ice Condenser untainment 11716779  Not applicable to this facility's design
vi-7.A.1 Emergency Core Couling System 11/16/79  Not applicable - applies to PWR safety topic

Reevaluation (o Account for
Increased Reactor Vessel Upper-
Head Temperature

Vi-7.A 2 Upper Plenum [njectivn LI/16/79  Not applicable to this facility's design

vi-7.€ 3 Effect of PWR Loop Isolation Valve 11/16/19  Not applicable - applies to PWR safety topic
Closure During a lLess-of-Coolant
Accident on tmergency Core Cooling
System Pertormance

vi-".F Accumulator lsolation Valves 11716779 Mot applicable - applies to PWR safety topic
Pover and Control System Design

vi-9 Main Steum Line Isolation Seal 11/16/79 Mot applicable to this facility's design
System (BWR)

vi-io.8 Shared Engineered Safety Fealures, LI/16/79  Not applicabie to site
Onsite Emergency Power, and Service
Systems for Mulliple Unit Stations

vil-7 Acceplability of Swing Bus Design 11/16/79 Not applicable to this facility's design

on BWR-4 Plants
ix-4 Boron Addition System (PwWR) 11716/79 Not applicable - applies to PWR safety topic
Ki-1 Appendix 1 LI/16/719  Being resolved under generic activities A-02,

"Appendix 1," and B-35, "Confirmation of Appendix |
Models " (See "Basis for Deletion” in Appendix A
under Topic Xi-1.)

xi-2 kadiolegical (Effluent and 11/16/79  Being resolved under generic activities A-02,
Process) Monitoring Systems “Appendix 1.," and B-67 "Effluent and Process
Monitoring Instrumentation.” (See "Basis for

Deletion” in Appendix A under Topic X1-2. )
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SEP Date of

Topic No. SEP title letter Reason for deletion of topic

xy-2 Spectrum of Steam System Piping 11716779 Not applicable - applies to PWR safely topic
failures lnside and Oulside
Containment (Pwk)

xXv-6 feedwater System Pipe Breaks Inside 11/16/79 Not applicable - applies to PWR safety topic
and Outside Containment (PWR)

xvV-10 Chemical and Volume Contrel System 11716779 Not applicable - applies to PWR safety topic
Malfunction That Results in a
Decrease in Boron Concentration
in the Reactor Coolant (PWR)

xv-12 Spectrum of Rod Ejection Accidents 11/16/79  Not applicable - applies to PWK safety topic
PWR)

Xv-17 Radrological Consequences of 11/16/79 Not applicable - applies to PWR safety topic
Steam Generator Tube Failure
(PWR)

xvi Technical Specifications 11/5/80 Will be addressed after completion of the

integrated assessment
Big Rock Point SEP c-2



APPENDIX D
PROBABILISTIC RISK ASSESSMENT STUDY
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Risk Assessment of Selected Integrated Assessment Issues for
Big Rock Point Nuclear Power Plant

A number of issues bei:g considered for action in the Big Rock Point
Integrated Assessment have been evaluated through the use of risk

assessment techniques. The issues selected for evaluation were chosen from
the original list of Big Rock Point SEP topics as identified in Chapter 4 of
the Integrated Assessment, as well as additional TMI and generic issues being
considered for action or. this plant. These additional issues are identified
in Chapter 5 of the Incegrated Assessment Report and the Consumers Power
Company June 1, 1983 report, "Integrated Assessment of Open Issues and
Schedule for Issue Resolution". Due to the very limited time available for
the staff to perform their evaluation, only a limited number of issues

could be considered. Issues chosen were those which were amenable to the
risk assessment methodology previously developed for the SEP program.

This methodology was modified to provide issue specific averted doses as
described in the addendum to Attachment 1, and also discussed in Section 2
of Attachment 2.

In addition to the issues originally included in the intej-ated assessment
program, the staff has also evaluated a number of issues which developed from
our evaluation of the utility performed Big Rock Point Probabilistic Risk
Assessment. These issues were subjected to the same evaluation as the other
integrated assessment issues. The potential benefit from resolution of the
problems identified from the PRA review, are presented in this appendix to
allow for review of the relative benefits from their resolution in
relationship to other proposed actions to arise from the SEP program.

Issues evaluated by the staff and their source are identified below:
TABLE 1
Issues Evaluated for the BRP Integrated Assessment

SEP Topics (Analysis found in Attachment 1)

111-5.8B Pipe Break Jutside Containment
I11-8.A Loose Parts Monitoring
I111-10.A Thermal Overload Protection

Big Rock Point SEP D-1



V-5
V-10.A

V-11.A

V-11.8

VI-4
VI-10 A
VII-1.A
VII-3
VIII-3.8
VIII-4
IX-3
IX-5
Xv-8

Xv-18

RCPB Leak Detection

Residual Heat Removal System Heat Exchanger
Tube Failure

Isolation of High and Low Pressure Systems

RHR Interlock Reqguirements (Systems and
Electrical)

Containment Isolation System

Response Time Testing

RPS Isolation

Safe Shutdown Systems

DC Bus Voltage Monitoring

Electrical Penetrations of Reactor Containment
Service and Cooling Water Systems

Ventilation Systems

Control Rod Misoperation

Radiological Consequences of MSL Failure
Outside Containment

Additional TMI and Generic Open Issues from the Utility's June 1st
Report. (Analysis found in Attachment 2)

7

11
17

S0E

Big Rock Point SEP

Scram Dump Tank Level Instrumentation-Generic
Letter 81-18

Single Channel Reset

Turbine Bypass Valve EHC System
PCS Isolation

BS&B Valve Data

Contzinment Airlack

0-2



63 Containment Purging

73 Contrel of Heavy Loads

74 Reactor Coolant System Vents (NUREG-0737)

758 Fire Protection RDS Radiant Energy Shield

75C Fire Protection-Associated Circuits Appendix B
8l PORV Position Indication (NUREG-0737)

Additional issues developed from staff review of Utility PRA (Analysis found
in Attachment 3). TMI (NUREG-0737) action items identified.

Secondary System Instabilities

RDS Reliability-High Pressure Recycle

Hydrogen Monitoring (NUREG-0737)

ICC Instrumentation (NUREG-0737)

Recirculation Pump Trip

Plant Shielding (NUREG-0737)

Contro]l Room Habitability (NUREG-0737)

Appendix R-Alternate Shutdown System

Emergency Condenser Makeup

Post-Incident System Reliability

Early Enclosure Spray
Since a plant specific PRA was available for Big Rock Point, it was possible
to obtain a quantitative assessment of the risk significance for resolution
of the above issues. The methodology adopted for this study was to examine
*he impact of each issue on the systems it affects and to assess the risk
reduction potential on the issue by quantitative consideration of the fault
trees and event trees of the Big Rock Point PRA. For each issue,
consideration was taken of the impact that issue resolution would have on

the calculation of a component or system unavailability in the Big Rock
Point fault trees. Once this system impact had been determined, the change

Big Rock Point SEP
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in the core melt frequency due to the resolution of the issue was
calculated. This involves the recalculation of the frequency of the
dominant accident sequences that contained the affected systems. Utilizing
this change in core melt frequency it was then possible to determine changes
in expected population exposure due to resolution of the issues. Details of
t"is methodology is found in Section Il of Attachment 2 for the integrated
assessment issues, and Attachment 3 for the PRA derived issues.

The Big Rock PRA was used as a baseline model for this analysis. Modifications
recently undertaken and not reflected in the PRA, or changes being contemplated
as result of the PRA are not considered in this study. However, it should

be noted that a low containment isolation reliability is a maior contributor

to the plant risk. Some work has been performed to increase tne

reliability of containment isolation. While it is not yet possible to

quantify the amount of improvement, it does appear that these modifications
have resulted in a more reliabile containment isolation capability. This

would result in somewhat lower averted risk values than shewn in this

analysis. At most these reductions would not be expected to exceed a factor

of 2 or 3 for selected issues.

Presenting the impact of issue resolution as expected averted dose (person-
rem per year) provides a useful indication of the risk reduction potential
inherent in each issue. This guantity represents how much public
radiological exposure could be reduced from current expected values,
expressed on a per year basis. The issues evaluated provided risk

reductions from nil upwards to approximately 270 person-rem per year. It
should be noted that the person-rem reduction calculated for some issues does
not necessarily indicate the actual person-rem reduction achievable. This is
largely due to the lack of detailed information available to the staff and
uncertainty on what hardware modifications are under consideration, or could
be the possible result of further study. For these issues, areas of potential
concern are identified and the analysis assumptions are presented as a
bounding case. Further information from Consumers Power may result in
modifications te these results.

It should aiso be noted that analyses of this nature involve considerable
uncertainties. Risk reduction as expressed in person-rem provides a usefu)
indication of the preceived benefit from resolution of the issues presented
in tnis report. However, the risk reduction assessment should be one of
several decision tools utilized to arrive at recommended actions on Big Rock
Point.

The results of our analysis are summarized below:
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TABLE 2
Analysis Results

Issues Developed from Staff Review of
Big Rock Probabilistic Risk Assessment

1SSUE # Title Risk Reduction’
| (person-rem/RY)

Alternate Shutdown Panel 228
Early Enclosure Spray 91
Emergency Condenser Makeup 67
Plant Shielding (NUREG-0737) 63
Post Incident System Reliability 24
Secondary System Instabilities 22

RDS Reliability High Pressure Recycle 6

Recirculation Pump Trip 4

SEP and Generic Issues

ISSUE # Title Risk Reduction’
(person-rem/RY)

IX-5 Ventilation Systems *

63 Containment Purging 210*

75C Fire Protection-Emergency 204

condenser valve circuits
VII-1A RPS Isolation 201
a3 BS&B Valve Data a85*

(++) Not quantified, but believed to be high.

(*) Indicates bounding analysis, reduction potential may be overstated.

(+) These values do not consider potential improvements in containment isolation
which would decrease the potential impact of the issue resolution.
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Tabie 2 cont'd.

i11-10.A Thermal! Overload Protection 28
11 Turbine Bypass Valve EHC System 26*
17 PCS Isolation 21
758 Fire Protection RDS Radiant 7
energy shield
8 Single Channel Reset €
74 Reactor Coolant System Vents s*
7 Scram Dump Tank Leve)l Instrumentatin 4
vili-3.8B OC Bus Voltage Monitoring 1.9
All remaining issues Negligible
Reduction

Oue to the uncertainties previcusly mentioned for this type of analysis, it
is difficult to assign a cutoff value to the risk reduction potential which
would De deemed worthy of a recommendation for action. However., cne
commonly used criteria is to recommend expenditures of $1000 per man-rem of
societal dose reduction. It can be seen from the above resu’ts that
applying this criteria would suggest that some of the issues are indeed
beneficial areas for action. Twenty issues show measurable reduction
cctentials, ranging from a high of 228 person-ream/RY down to approximately
at Z person-rem/RY reduction while 13 issues show & benefit of 20
person-rem/RY or greater. In the course of the integrated assessment,

the potential benefit from these issues should be weighted against their
implementation cost to assure that available resources are being applied in
tiie areas where they offer the greatest risk reduction to the public. Al)
the issue which show a risk reduction potential of greater than 1.0 person-rem
per year are discussed below in decreasing order of impact. For additional
information on the analyses for each of these issues and analyses for those
issues which were determined to have neglible risk reduction potential, see
Attachments 1,2 and 3 to this report.

IX-5 Ventilation Systems

This topic addresses the need for providing further analysis to
determine the need of an active ventilation system to assure the
operability of equipment needed to shutdown and cool the plant. Since
equipment heat loads and cooling requirements, as well as hydrogen

build up, were not available, it was not possible to perform a analysis
to determine the sensitivity of the plant to ventilation system failures.
For the Big Rock Point plant three ventilation systems are of concern:
the electrical equipment room ventilation, the Reactor Depressurization
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system (RDS) battery area ventilation, and the diesel-generator room
ventilation. The RDS battery area and the electrical equipment room
both have ventilation systems that are not powered from an emergency
bus. During a loss of offsite power, if the ventilation systems are
required to prevent equipment failures in these areas, no further

faults are required to fail the equipment in these areas. Failure of
the equipment during a loss of offsite power could lead t» a core melt
with a frequency larger than that calculated in the Big Rock Point PRA.
However, due to insufficient information from the licensee, it was not
possible to quantify the actual risk significance. It is believed that
ventilation in these areas is important and a detailed louk should be
taken at equipment heat loads and ventilation requirements. Ventilation
induced failures were not found to be a significant event for the aiesel
generator room.

75A Alternate Shutdown System

This issue concerns the ability to safety shut down the reactor during
conditions of fire in either the control room, the electrical equipment
room, the exterior cable penetration room, or the containment
electrical penetration area. It is proposed that this capability be
improved<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>