NUREG-0824

Integrated Plant Safety Assessment
Systematic Evaluation Program

Millstone Nuclear Power Station, Unit 1

Northeast Nuclear Energy Company
Docket No. 50-245

Draft Report

U.S. Nuclear Regulatory
Commission

Office of Nuclear Reactor Regulation

November 1982

.....

8212010100 821130
PDR ADOCK 05000245
P PDR



-

NOTICE
Availability of Reference Materials Cited in NRC Publications
Most documents cited inn NRC publications will be available from one of the following sources:

1. The NRC Pubiic Dccument Room, 1717 H Street, N.W.
Washington, DC 20555

2. The NRC/GPO Sales Program, U.S. Nuclear Regulatory Commission,
Washington, DC 20555

3. The National Technical Information Service, Springfield, VA 22161

Although the listing that follows represents the majority of doecuments cited in NRC publications,
it is not intended to be exhaustive.

Referenced documents available for inspection and copying for a fee from the NRC Fublic Docu-
rent Room include NRC correspondence and interng' NRC memoranda; VRC Office of Inspoction
end Enforcement bulletins, circulars, information notices, inspection and investigation notices;
L.-ensee Event Reports, vendor reports and correspondence; Commission papers; and applicant and
licensee documents and correspondence.

The following documents in the NUREG series are available for purchase from the NRC/GPO Sales
Program: formal NRC s%ff and contractor reports, NRC-sponsored conference proceedings, and
NRC booklets and brochures. Also available are Regulatory Guides, NRC regulations in the Code of
Federal Regulations, and Nuclear Regulatory Comm:ssion Issuances.

Documents availabie from the National Technical Information Service include NUREG series
reports and technical reports prepared by other federal agencies and reports prepared by the Atomic
Energy Commission, forerunner agency to the Nuc'ear Regulatory Commission.

Documents available from public and special technical libraries include all open literature items,
such as books, journal and periodical articles, and transactions. Federa/ Register notices, federal and
state legislation, and congressional reports can usually be obtained from these libraries.

Documents such as theses, dissertations, foreign reports and translations, and non-NR3C conference
proceedings are available for purchase from the organization sponsoring the publication cited.

Single copies of NRC dratt reports are available free upon written request to the Division of Tech-
nical Information and Document Control, U.S. Nuclear Regulatory Commission, Washington, DC
20555

Copies of industry codes and standards used in a substantive manner in the NRC regulatory process
are maintained at the NRC Library, 7920 Norfolk Avenue, Bethesda, Maryland, and are available
there for reference use by the public. Codes and standards are usually copyrighted and may be
purchased from the originating organization or, if they are American National Standa:ds, froni the
American Nationa! Standards Institute, 1430 Broadway, New York, NY 10018.




NUREG-0824

integrated Plant Safety Assessment
Systematic Evaluation Program

Millstone Nuclear Power Station, Unit 1

Northeast Nuclear Energy Company
Docket No. 50-245

Draft Report

U.S. Nuclear Regulatofy
Commission

Office of Nuclear Reactor Regulation

November 1982

‘‘‘‘‘



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) an assessment of how these plants compare with current licensing safety
requirements relating to selected issues, (2) a basis for deciding on how
these differences should be resolved in an integrated plant review, and (3) a
documented evaluation of plant safety.

This report documents the review of the Millstone Nuclear Power Station, Unit 1,
operated by Northeast Nuclear Energy Company (located in Waterford, Connecticut).
Millstone Nuclear Power Station, Unit 1, is one of ten plants reviewed under
Phase II of this program. This report indicates how 137 topics selected for
review under Phase 1 of the program were addressed. Equipment and procedural
changes have been identified as a result of the review. It is expected that
this report will be one of the bases in considering the issuance of a full-term
operating license in place of the existing provisional operating license.
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SUMMARY

The Systematic Evaluatior: Program (SEP) was initiated by the U.S. Nuclear
Regulatory Commission (NRC) to review the designs of older operating nuclear
reactor plants 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 on how these differences should be resolved
in an integrated plant review, and (3) a documented evaluation of plant safety.

The review compared the as-built design with current review criteria in 137
different areas defined as "topics." The "pefinition" and other information
for each of these topics appear in Appendix A. During the review, 51 of the
topics were deleted from consideration by the SEP because a review was being
made under other programs (Unresolved Safety Issue (USI) or Three Mile Island
(TMI) Action Plan Tasks), or the topic was not applicable to the plant; that
is, the topic was applicable to pressurized-water reactors rather than to boil-
ing-water reactors or the items %o be reviewed under that topic did not exist
at the site. The topics deleted because they were being reviewed under either
the USI or TMI programs are listed in Appendix B, and the topics deleted be-
cause they did not apply to the plant are listed in Appendix C. The status

of the USI and TMI tasks will be addressed in a provisional operating license
conversion safety evaluation report. That report will be issued following
completion of the SEP Integrated Plant Safety Assessment Report (IPSAR) and
with IPSAR will be available for considering the conversion of the Millstone
Unit 1 provisional operating license to a full-term operating license.

0f the original 137 topics, 86 were, therefore, reviewed for Millstone Unit 1;
of these, 48 met current criteria or were acceptable on another defined basis.
No modifications were made by the licensee during topic review. References

for correspondence pertaining to safety evaluation reports (SERs) for each of

the 86 topics appear in Appendix E.

The review of the remaining 38 topics found that certain aspects of plant
design differed from current criteria. These topics were considered in the
integrated assessment of the plant, which consisted of evaluating the safety
significance and other factors of the identified differences from current
design criteria to arrive at decisions on whe-her backfitting was necessary

from an overall plant safety viewpoint. To arrive at these decisions, engineer-
ing judgment was used as well as the resul.s of a limited probabilistic risk
assessment study. This study and staff ~omments are in Appendix D.

Table 4.1 summarizes the staff's backfitting positions reached in the inte-
grated assessment. In general, backfit requirements fell into one or more of
he following categories: (1) equipment modification or addition, (2) proce-
<ure development or Technical specification changes, (3) refined engineering
analysis or continuation of ongoing evaluation, and (4) no backfit modifica~
tions necessary. For these categories, 6 topics primarily require equipment
modification or addition; 12 tepics primarily require procedure development or
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changes; and 18 topics primarily require refined engineering analysis or con-
tinuation of an ongoing evaluation. Seven topics o net require any backfit-
ting. Several topics had issues that fell into one or more of the above
categories.

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. These are discussed in Section 4 but are not listed below.
The following descriptions summarize the backfit actions addressed by the
integrated assessment. The sections in this report relating to the issue are
given in parentheses.

SAFETY IMPROVEMENTS AGREED TO AND TO BE IMPLEMENTED Y THE LICENSEE AS A
RESULT OF SEP

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 Required by NRC

(1) Provide protection against tornado missiles of systems and components re-
quired to ensure the capability to safely shut down the plant (4.7).

(2) Install an independent pressure interlock for the reactor water cleanup
system inboard suction isolation valve (4.18).

(3) Install administratively controlled mechanical locking devices in speci-
fied containment isolation valves (4.20.1).

(4) Provide adequate isolation between the reactor protection system (RPS)
and its power supply (4.25.2).

(5) Bypass gas turbine generator (GTG) light-off speed and generator excita-
tion speed trips under accident conditions (4.28.1).

(6) Bypass GTG high lube oil temperature trip under accident conditions
(4.28.2).

(7) Bypass gas turbine electrical generator specified trips under accident
conditions (4.28.4).

(8) Instal) specified battery status alarms (4.30).

Category 2, Technical Specification Changes and Procedure Development

The staff's position regarding Technical Specification changes is that the pro-
posed Technical Specification changes may be submitted all together following
the completion of the integrated assessment. The licensee should submit within
90 days after the issuance of the Final Integrated Plant Safety Assessment
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Report a request for an amendment of the operating license to change the
facility Technical Specifications.

(1) Revise the fiood emergency procedures to address the topic concerns and
implement the revised procedures (4.1.6).

(2) Revise procedures to include inspection of floodwalls and floodgates
(4.6.2).

(3) Develop and submit an improved inspection program for water centrol
structures (4.6.3).

(4) Inspect turbine and propose inspection freguency based on results (4.8).

(5) Review and implement emergency procedures, including steps to proceed to
cold shutdown condition from outside the control room (4.17).

(6) Revise Technical Specifications to incorporate Regulatory Guide 1.56
limits for chlorides (4.19.1).

(7) Develop procedures for the isolation of the specified containment isola-
tion remote manual valves (4.20.3).

(8) Develop and implement procedures to protect Class 1E systems from a de-
graded grid voltage condition (4.27).

(9) Revise Technical Specifications to require battery service discharge
tests (4.29).

Category 3, Additional Engineering Evaluation

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

(1) Determine the effects of probable ma<imum hurricane (PMH) wave inleakage
and identify any necessary corrective actions (4.1.1).

(2) Provide analysis of PMH wave structural effects (4.1.1).

(3) Identify measures needed to protect against the effects of a PMH surge
flooding of the intake structure (2.1.2).

(4) Determine the adequacy of roofs subjected to ponding resulting from the
local probable maximum precipitation (PMP) (4.1.7).

(5) Evaluate the structural capability of the piles supporting the turbine
building (4.2.1).

(6) Evaluate the structural capability of the piles supporting the GTG
(4.2.2).
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(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

Conduct soil investigation in the area of the safety-related water pipe-
lines where they may be underlain by peat (4.2.3).

Perform a volumetric inspection of all Class 1 and 2 piping, pumps, and
valves and Class 2 vessels not volumetrically inspected previously.
Document in Final Safety Analysis Report (ISAR) update (4.3.1).

Identify and replace, if necessary, the components that do not meet frac-
ture toughness requirements. Document in FSAR update (4.3.2).

Evaluate the design of Class 1, 2, and 3 vaives on a sampling basis, up-
grade if necessary. Document ‘n FSAR update (4.3.3).

Analyze the design safety margins of the specified pumps. Document in
FSAR update (4.3.4).

Evaluate the design of the specified tanks. Document in FSAR update
(4.3.5).

Provide an analysis of the reactor building steel structures above the
operating floor to resist tornado loads if capacities differ from those
calculated by the stafi, and propose corrective actions, if necessary
(4.4.1).

Submit analyses demonstrating capability to achieve and maintain safe
shutdown of Units 1 and 2 in case of a tornado-induced failure of the
stack (4.4.2).

Determine the effects of failure of nonqualified structures and identify
any corrective actions that may be necessary (4.4.3).

Determine the adequacy of the components not enclosed in qualified
structures and identify any corrective actions that may be necessary
(4.4.4),

Determine the adequacy of roofs of Category I structures (4.4.5).

Demonstrate that wind loads were properly combined with other specified
loads or identify any necessary corrective action (4.4.6).

Demonstrate the appropriate consideration of groundwater hydrostati-
forces on a sampling basis (4.5.2).

Evaluate the improvement in turbine control valve availability associated
with full-closure testing and feasibility of conducting such tests

(4.8).

Submit an analysis of cascading pipe breaks inside containment (4.9.1).

Provide specitied information about thr: jet impingment model used in the
analysis of pipe breaks inside containment (4.9.2).

Provide an analysis of the potential for and consequences of pipes
whipping into the drywell liner (4.9.3).
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(24)

(25)

(26)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

(34)

(35)

(36)

(37)

(38)

Submit a review of the specified jet impingement analysis of pipe breaks
outside containment (4.10.2).

Provide a plan to implement the results of the SEP Owners Group Qualifica-
tion of Cable Trays Program (4.11.6).

Evaluate the adequacy of original design criteria on a sampling basis for
specified stiuctural elements and the adequacy of existing structures to
resist new loads and ioad combinations; provide information requested in
Topics 11-3.8, 1I-4.F, III-2, I11-3.A, and I1I-6 that has been deferred to
Topic 11I-7.8B (4.12).

Demonstrzte proper setting of thermal-overload trip setpoints of specified
motor-operated valves and discuss operating experience of those valves
(4.14).

Evaluate the sensitivity of the leakage detection systems in conjunction
with Topic I1I-5.A (4.16.1).

Incorporate Regulatory Guide 1.56 conductivity limits or provide justifi-
cation for not doing so (4.19.1).

Incorporate in the Technical Specifications procedural requirement for
maintaining a minimum reserve capacity of the reactor water cleanup sys-
tem demineralizers or provide justification for not doing so (4.19.2).

Demonstrate that leakage detection exists in systems containing specified
remote manual conainment isolation valves and that the operating stations
are located in accessible areas (4.20.3)

Review isolation capability of two lines and implement modifications if
necessary (4.20.7).

Demonstrate that the space coolers in the core spray system and Tow-
pressure coolant injection system pump rooms are not essential (4.21.1).

Evaluate the existing automatic bus transfers and identify corrective
actions to ensure that faulted loads would not be transferred (4.23.1).

Install appropriate interlocks in the specified manual bus transfers or
provide justification for not doing so (4.23.2).

Conduct test to determine if existing isolation between specified safety
and control systems is adequate; propose corrective actions if necessary
(4.25.1).

Revise Technical Specifications to reduce battery outage limits or pro-
vide justification for not doing so (4.30].

Demonstrate that tne equipment serviced by specified ventilation systems
is unaffected by the lack of ventilation resulting from a oss-of-offsite-
power event and that the hydrogen combustion limit in the battery rooms
will not be reached (4.32.2).
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(39) Provide information on the space cuclers for the feedwater coolant injec-
tion and diesel generator areas (4.32.3).

(40) Demonstrate that sufficient ventilation can be provided to the equipment
in the intake structure in a timely manner in case of a loss-of-offsite-
power event (4.32.4).

SAFETY IMPROVEMENTS REQUIRED BY THE STAFF AND TO WHICH THE LICENSEE DOES NOT
AGREE

The staff has determined that the following improvements or analyses are re-
quired, but the licensee has either not responded to or specifically disagrees
with the staff position. These issues are identified below and are discussed
in the sections of the report given in parentheses.

(1) Demonstrate the structural integrity of valves in small piping subjected
to seismic loads (4.11.2).

(2) Provide an analysis of the recirculation pump snubber supports (4.11.7).
(3) Provide a seismic analysis of the reactor vessel internals (4.11.8).

(4) Provide at least one leakage detection method that is qualified to a safe
shutdown earthquake and is testable during operation (4.16.1).

(5) Install a second valve and administratively controlled mechanical Tocking
devices on both, on specified lines penetrating the containment (4.20.2).

(6) Increase the surveillance frequency of specified reactor protection system
(RPS) channels (4.24.1).

(7) Revise Technical Specifications to meet the Standard Technical Specifica-
tions requirements for RPS channel functional test frequency (4.24.2).

(8) Implement a preventive maintenance program of the GTG if none exists, im-
prove the existing one, or provide justification for not doing so (4.28.3).

(9) Implement th. BWR Standard Technical Specifications limit for primary cool-
ant activity (4.35, 4.36).

TOPIC SAFETY EVALUATION REPORTS

Copies of this report and the associated safety evaluation reports for the 86
topics listed in Appendix E are available for public inspection at the NRC
Public Document Room, 1717 H Street, N.W., Washington, D.C. 20555 and at the
Waterford Public Library, Rope Ferry Road, Route 156, Waterford, Connecticut
06385. Copies of this report are also available for purchase from sources
indicated on the inside front cover.

The review of the 86 topics was performed by the NRC staff and contractors listed

in Appendix G. The members of the Integrated Assessment Team performing the inte-
grated assessment of the 38 topics that did not meet current criteria are as follows.
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. Persinko--Project Manager, Integrated Assessment, Millstone Unit 1
. Villadoniga--Nuclear Engineer, Spanish assignee to NPC/SEPB
. J. Shea--Project Manager, Millstone Unit 1
. Rubin--Risk Assessment Analyst
Shedlosky--Senior Resident Inspector, Millstone Unit 1

Mr. D. Persinko may be contacted by calling (301) 492-7458 or writing to the
following address:

D. Persinko

Division of Licensing

U.S. Nuclear Regulatory Commission
washington, D.C. 20555
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INTEGRATED PLANT SAFETY ASSESSMENT
SYSTEMATIC EVALUATION PROGRAM
MILLSTONE NUCLEAR GENERATING STATION, UNIT 1

1 INTRODUCTION

1.1 Background

Tn the late 1960s and early 1970s, the U.S. Atomic Energy Commission's (now
Nuclear Req:ulatory Commission) scope of review of proposed power reactor designs
was evolving and somewhat less defined than it is today. The requirements for
acceptability evolved as new facilities were reviewed. In 1967, the Commission
oublished for comment and interim use proposed General Design Criteria for
Nuclear Power Plants (GDC) that established minimum requirements for the prin-
cipal cesign standards. The GDC were formally adopted, though somewhat modi-
fied, in 1971, and have been used as guidance in reviewing new plant applica-
tions sinze 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 technigues 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 Regula-
tory Guide 1.70. It provided a standard format for these reports and identi-
fied 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 nuciear power indus-
try, 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 when

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 age 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 facil-
ities have been reviewed more recently against a substantial number of major
safety issues that have evoived since the operating license was issued. Con-
clusions of overall adequacy with respect to these major issues (e.g., emer-
gency core cooling system, fuel design, and pressure vessel design) are a mat-
ter of record. On the other hand, a number of other issues (e.g., seismic
considerations, tornado and turbine missiles, flood protection, pipe break
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effects inside containment, and 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. Nuciear Regu-
latory Coamission (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 decidi . on how these differences should be
resolved in an integrated plant review, and (3) a documented evaluation of plant
safety.

The original SEP objectives were:

(1) The program should establish documentation tha’ 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 require-
ments for additional resources by NRC or industry.

The program objectives were later interpreted to ensure that the SEP also pro-
vides safety assessments adequate for conversion of provisional operating
licenses (POLs) to full-term operating licenses (FTOLs). The final version of
this report and a POL conversion safety evaluation report that will address the
status of all applicable generic activities (TMI and USI), including those that
formed the basis for deletion of specific SEP topics, will form a part of the
basis for the Commission's consideration of the license conversion.

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 pl: *s 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)
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(7) Big Rock Point (FTOL BWR)
(8) Palisades (FOL PWR)

(9) Dresden 1 (FTOL BWR)

(10) Dresden 2 (POL BWR)

(11) San Onofre (POL PWR)

The SEP review of Dresden Unit 1 has been deferred because the piant is under-
going 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 Millstone Nuclear Generating Station, Unit 1, located in New London County,
Connecticut, is a boiling-water reactor (BWR) designed by General Electric.

The licensee is the Northeast Nuclear Energy Company (NNECo). NNECo filed the
application for a construction permit and operating license in November 1965.
The construction permit was issued in May 1966. The initial submittal of the
Final Safety Analysis Report was filed in March 1968, and the initial provision-
al operating license was issued on October 26, 1970. On September 1, 1972 the
licensee applied for a full-term op2rating license. The licensed thermal power
rating currently is 2,011 megawatts-thermal (MWt). The Millstone Unit 1 primary
coolant system consists of the reactor vessel, recirculation system, main steam
system, and isolation condenser. A diagram of the major components of the pri-
mary coolant system is provided in Figure 1.1.

The reactor is a single-cycle, forced-circulation, boiling-water reactor pro-

ducing steam for direct use in the steam turbine. The reactor vessel contains
internal components, which include the necessary equipment for separating steam
and water flow paths.

The recirculation system provides for forced flow through the reactor core to
facilitate heat removal capability. The system consists of 2 external loops
with motor-driven centrifugal pumps and 20 jet pumps located in the reactor
pressure vessel. Water that is separated from the steam in the reactor vessel
mixes with water provided by the feedwater system, is drawn from outside the
core, passes through the recirculation pumps, and is discharged back intoc the
reactor below the core area at high velocity through the jet pumps. The action
of the jet pumps mixes the high veiocity water with water in the reactor vessel,
recirculating the water through the core. This serves to increase the heat
removal capability of the water. The water then flows upward through the core
where boiling produces a steam-water mixture.

The main steam system directs the steam generated in the reactor vessel to the
turbine generator for conversion to electrical power. The steam-water mixture
travels from the reactor core, through the steam-separating equipment intu the
four main steam lines. The steam then passes through the main steam lines to

the turbine. Included in the main steam system are the relief and safety valves,
which provide overpressure protection for the reactor vessel and associated
piping systems. The relief valves are also designed to rapidly depressurize

the reactor vessel so that the low-presssure portion of the emergency core cool-
ing systems will function The reactor relief valves are located upstream of
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Figure 1.1 Millstone Nuclear Generating Station,
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the first isolation valve and discharge directly to the pressure-suppression
pool; the safety valves are located on the steam lines inside the primary con-
tainment and discharge to the drywell atmosphere.

The isolation condenser system will provide reactor core cooling if the reactor
should become isolated from the main condenser because of closure of the main
steam isolation valves. The isolation condenser operates by natural circulation.
During operation steam flows from the reactor, condenses in the tubes of the
isolation condenser, and flows back to the reactor by gravity.

The containment systems provide a multibarrier pressure-suppression containment
composed of a primary containment, the pressure-suppression system, and a sec-
ondary containment, the reactor building.

The primary containment system is designed to (1) provide a barrier that will
control the release of fission products to the secondary containment and

(2) rapidly reduce the pressure in the containment resulting from a loss-of-
coolant accident. The system consists of a drywell, which houses the reactor
vessel and recirculation loops; the pressure-suppression pool, which contains

the large volume of water used to condense the accident steam release; and the
connecting vent systems. The drywell, which is in the shape of a light bulb

and is constructed of steel plate, varies in diameter from 34 ft 2 in. to 64 ft;
the spherical section is approximately 64 ft high, and overall the drywell is
approximately 100 ft high. The shell thickness varies from approximately

11/16 to 2-3/4 in. The pressure-suppression chamber is a steel pressure vessel
in the shape of a torus with an inside diameter of 29 ft 6 in., a water volume of
approximately 91,000 cubic feet, and an air volume of approximately 117,000 cubic
feet.

The reactor building is designed to provide containment during reactor refuel-
ing and maintenance operations when the primary containment system is open.
The building will also provide secondary containment when the primary contain-
ment is required to be in service. The reactor building consists of the mono-
lithic reinforced concrete floors and walls enclosing the nuclear reactor,
primary containment, and reactor auxiliaries, and the building superstructure,
which consists of concrete wails and builtup roof decking.

1.4 Summary of Operating History and Experience

The Millstone Unit 1 plant received a provisional operating license on October 26,
1970, achieved initial criticality on the same date, and began commercial opera-
tion in December 1970. The reactor has a licensed thermal power of 2,011 MWt

and a design electric rating of 660 megawatts-electric (Mwe).

1.4.1 Summary of Oak Ridge National Laboratory Report

1.4.1.1 Introduction

From 1971 “hrough 1981, the reactor availability factor at Millstone Unit 1
averaged 76.1% and the unit capacity factor averaged 61.6%. The cumulative
values were 77.1% and 64.4%, respectively, both of which are above average for

commercial nuclear power plants. The reactor availability factor fell below
70% in only 2 years, 1973 and 1981. The major unit shutdowns in 1973 were for
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refueling and for feedwater sparger replacement. These two shutdowns combined
for over 5 months of downtime. In 1981, two shutdowns, for refueling and for
balancing of the turbine, again combiied for over 5 months of downtime.

The operating history review fecused on data evaluation that was divided into
two segments: (1) evaluation of forced shutdowns and power reductions and (2)
evaluation of reportable events. Design-basis events (DBEs), which are defined
in the NRC's Standard Review Plan (NUREG-0800), are failures that initiate sys-
tem transients and challenge engineered safety features. In the forced shutdown
and power reduction segment, the review identified DBEs and recurring events
that might indicate a potential operating concern. In the reportable event
segment, which included environmental events and radiological release events,
the review identified significant events and recurring events that might indi-
cate a potential operating concern. Significant events were either DBEs cr
events with a loss of engineered safety function.

1.4.1.2 Forced Shutdowns and Power Reductions

Of the 172 forced shutdowns and power reductions between 1971 and 1981 at
Millstone, 55 v-re DBEs of 1 of the 12 following types:

(1) turbine trip (33)

(2) steam pressure regulator failure resulting in increased steam flow (3)
(3) steam pressure regulator failure resulting in decreased steam flow (3)
(4) loss of normal feedwater (3)

(5) inadvertent opening of a safety or relief valve (3)

(6) increased feedwater flow (2)

(7) loss of external electric load (2)

(8) inadvertent closure of main steam isolation valve (MSIV) (2)

(9) decreased feedwater temperature (1)
(1C) loss of condenser vacuum (1)
(11) reactor recirculation pump trip (1)

(12) recirculation controller malfunction resulting in decreased recirculat’ .n

flow (1)

Of the 55 DBEs, 4/ were the result of equipment failure. Human error caused
the remaining eight events. In all DBEs, the engineered safety features
operated properly to mitigate the transient.

DBEs averaged five occurrences per year over the operating history at Millstone
Unit 1. The largest number of events in a single year (25) occurred in 1971.
Since 1977, the average number of DBEs per year has been about three. The fre-
quency of occurrence of each type of DBE is consistent with the experience of
other plants except for turbine trips. The primary cause of turbine trips (21
of 33 events) was problems with moisture separator drain tank level control
during power changes. The level control problem occurred less frequently over
time causing 14 events in 1971 and 1 event in 1981.

1.4.1.3 Reportable Events
In the reportable event segment of the operating history review of Millstone
Unit 1, 320 events were reviewed. The trend for the number of reportable event

reports submitted by Millstone Unit 1 is generally upward; the peak years are
1977, 1979, and 1981, with 38, 36, and 44 events, respectively. The causes of
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reportable events have been primarily inherent equipment failures, which con-
tributed to 55% of all reported events. Human error (including administrative,
design, fabrication, installation, maintenance, and operator error) caused 44%
of the reported events. Other causes, such as adverse environmental conditions,
were responsible for the remaining 1%. There is no apparent trend in the causes
of reported events.

Of the 320 reported events, 13 are considered significant:

(1) loss of emergency power (6)

(2) loss of emergency core cooling system (1)

(3) turbine bypass valve failed open (1)

(4) failure of control rod drive accumulators (1)
(5) failure of the isolation condenser (1)

(6) hydrogen explosion (1)

(7) wunplanned criticality (1)

(8) recirculation pumps trip without alarm (1)

The major ccntributor to the significant events was human error, which caused
10 of the 13 events. The remaining three events were caused by equipmen. fail-
ures of diesel generator components. All but three of the significant events
have occurred since 1976.

Failure of the emergency power system was a major cause of significant events.
On two occasions in 1976, the gas turbine generator failed when the isolation
condenser was inoperable. The gas turbine is one of two emergency power sup-
plies at Millstone Unit 1. In the event of a loss of offsite power, the feed-
water coolant injection system and one loop of the low-pressure coolant injec-
tion and core spray systems would have been lost in addition to the isolation
condenser (letters, Mar. 22, 1976 and Mar. 29, 1976). During a loss of offsite
power in 1976, the gas turbine again failed to run. The unit's diesel generator
was the sole source of ac power (letter, Aug. 24, 1976). On December 1, 1977,
both emergency power sources were lost simultaneously (letter, Dec. 12, 1977).
Two potentia! emergency power system failures were discovered during design
reviews in 1979 and 1981. The possibility existed to lose emergency power to
emergency cooling systems by either the failure to sense a power i|0ss or a
single relay failure disabling both the gas turbine and diesel generators
(letters, Sept. 27, 1979 and Apr. 20, 1981).

1.4.1.4 Recurring Events

The following five types of recurring events were noted during the two segments
of the operating history review:

(1) partial loss of emergency power
(2) excessive cooldowns

(3) pipe cracks

(4) isolation condenser valve failures
(5) MSIV failures

The emergency power system at Millstone Unit 1 consists of cne diesel generator

and one gas turbine generator. If normal power to the plant is lost, the gas
turbine is the sole power source for the feedwater coolant injection (FWCI)
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system. The gas turbine generator failed to start or run for its entire mission
24 times. As discussed earlier, many of these failures occurred when redundant
power systems or systems redundant to the FWCI system were not operable.

Millstone Unit 1 experienced five excessive thermal transients in eight blow-
downs because cf safety and relief valve failures. The cooldown rates during
the transients ranged from 105°F/hr to 450°F/hr. The first of these events
occurred in 1971. Since 1975, the transients have recurred at a rate greater
than one every 2 years and continue to be an ongoing problem.

Millstone Unit 1 reported eight instances of pipe cracks. Cracks appeared in

feedwater spargers, head spray piping, main steam line suppor®s, and condenser
nozzles. Pipe cracking found at Millstone is typical of the generic proolems

found in many BWRs.

A variety of problems caused nine isolation condenser failures between 1970 and
1979. 1In seven of the nine events, a supply valve opened too wide, or failed
to open, and caused an isolation condenser system failure. On one occasion, a
valve transferred open and initiated the isolation condenser system. The final
event occurred because a return valve failed to close. The problems with the
isolation condenser valves appear to have been solved, since the last reported
occurrence was September 4, 1979.

There were 10 failures of the main steam isolation valves (MSIVs). The causes
for MSIV failures were either (1) poor quality control air to the pilot valves
or (2) binding of MSIV stems with valve stem packing. These failure mechanisms
have the potential to affect more than one MSIV at a time and continued to occur
despite corrective actions.

1.4.2 Operating Experience, January 1 Through November 1, 1982

The unit operated through September 11, having experienced three reactor trips
during .982. The eighth refueling outage starced on September 11, 1982. Gross
electrical generation has been restricted to approximately 625 MWe from the
normal 684 MWe <ince June 1981 when the turbine fourteenth (L-1) stages were
removed. Capacity and service factors, computed for the year through September,
are 79.5% and 91.2%, respectively. Cumulative capacity and service factors for
the life of the unit are 62.8% and 71.9%, respectively.

Three reactor trips occurred on February 11, April 13, and July 31, 1982. The
first was due to the occurrence of low reactor water level when a feedwater
regulating valve air operator failed at 90% power. The second, a manual scram,
followed spurious actuation of the anticipated transient without scram (ATWS)
system and the opening of recirculation pump motor-generator field breakers.

OC power was secured to an ATWS division during ground isolation procedures.
The third trip again resulted from spurious actuation of the ATWS system; its
power supplies shut down simultaneously when the dc supply line reached an
overvoltage setpoint. This occurred during a voltage transient resulting from
a full-load reject.

Major evolutions being accomplished during the present refueling outage include

(1) the outstanding torus structural modifications, (2) replacement of the tur-
bine fourteenth (L-1) stage discs and buckets, (3) replacement of a section of
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isolation condenser steam supplv piping found with a crack in a weld-heat-
affected zone, (4) installation of a clamp because cracks were found in a core
spray sparger at a junction box, (5) replacement of the scram discharge volume
instrument volume with two redesigned instrument volumes, (6) replacement of
jet pump beams because of cracking, and (7) replacement of safety-related GE-

type HFA relays following the discovery of a potentially generic common-mode
failure resulting from melting Lexan coil spools.

1.4.2.1 Regulatory Performance, January 1 Through November 1, 1982

A management meeting was held with the licensee on November 3, 1982 to discuss
the findings of the NRC Systematic Assessment of Licensee Performance (SALP),
which was conducted in accordance with NRC Manual Chapter 0516. The review
included the licensee's performance with the objective of improving regulatory
programs and performance and was based on activities from September 1, 1981
through August 31, 1982. The SALP Board concluded that the licensee's opera-

tional and regulatory performance was generally acceptable and directed toward
safe operation.

The SALP Board's conclusions for each of nine 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 resources are ample and effectively used so that a high level

of 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 or construction
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 appeared strained
or not effectively used s~ Lnat minimally satisfactory performance with -espect
to operational safety and construction is being achieved.

The following functional areas were evaluated and found to Le Category 1:

(1) plant operations

(2) radiological controls
(3) maintenance

(4) surveillance

(5) fire protection
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(6) emergency preparedness

(7) security ard safeguards

(8) refueling - preparation and planning
(9) licensing activities

Twenty-two evenis have been reported through November 1, 1982 by the licensee
event report (LER) system. Of these, 15 were due to component failure, 2 to
personnel errors, and 1 to design. Both of the LERs resulting from personnel
errors were concerned with inoperable plant vent stack radiation monitor or
monitor recorders.

A potentially generic common-mode failure in General Electric-type HFA relays
resuiting from melting coil spools was reported. Two-stage Target Rock safety/
relief valves failed to open at 103% of set pressure when pressure was increased
on a slow ramp. Cracking was found at one core spray sparger junction box.
Problems with the gas turbine generator were reported in three LERs, and set-
point drift was reported in four LERs.
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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 submit-

tal 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 Positions (found in

the SRP) that constitute current licensing criteria. The guidelines in the SRP
represent acceptable means of complying with licensing regulations 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 !icense 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 list 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 1ist; 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 the
review of light-water reactors, (2) those related either to research-and-
development programs or to the developmen’ of analwtical evaluation models and
methodology, and (3) those that are revizwed on a periodic basis in accordance
with current criteria (for example, fuei performance). The topics retained
numbered 137; these were arranged in g~yups cor-espending to the organization
of the SRP. A "definition" was prepared ‘or each topic to ensure a common
understanding. This definition plus a <“atement of the safety objective for
the review and the status of the rev'ew at that time is contained in Appendix A
for ease of reference.

During the course of this review, the number of topics that applied t. all
plants was reduced further because some topics were being reviewed gernerically
under either the Unresolved Safety Issues (USIs) program or the Three dije
Island (TMI) NRC Action Pian; also, duplicates found within the SEP topics were
deleted. Appendix B shows these iopics along with the corresponding UST, TMI
task, or SEP topic referenced. The basis for deletion appears in Appendix A
under the individual topics. The current status of USI and TMI Action Plan
Item reviews applicable to SEP will be uiscussed in a POL conversion safety
evaluation report that will be issued following completion of the integrated
assessment.

Plant-specific deletions other than *hose common to all SEP plants were made to
account for nonapplicability of particular topics to Millstone Unit 1. The
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plant-specific topics that were removed for Millstone Unit 1 and the basis for
deletion are shown in Appendix C.

For Millstone Unit 1, this process resulted in 86 topics from the topic 1list
that formed the SEP review. The final 1ist of 86 topics that were reviewed
appears in Section 3.1.

The milestones in the review of the SEP program and the Millstone Unit 1 plant
are shown in Table 2.1.

2.3 Topic Evaluation Procadures

Each SEP topic in Section 3.1 was reviewed to determine whether the corres-
ponding plant design was consistent with current licensing criteria such as
regulations, guides, and SRP review criteria, or the equivalent of such cri-
teria. Safety evaluation reports (SERs) for all 86 topics were issued to
document the comparison with current licensing criteria and to identify poten-
tial areas for backfitting. References for letters regarding the individual
topic SERs are contained in Appendix E. 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 tc 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 submittec a safety analysis report 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 censidered complete. If the plant does not meet current licens-
ing 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 licen-
see has implemented design or procedural changes that the staff finds
acceptable. Although the licensee committed to certain design or proce-
dural changes during the course of the topic reviews for Millstone Unit 1,
none were actually implemented; therefore, the differences were not con-
sidered resolved in the topic review. None of the topics fell into this
category.
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Table 2.1 Topic list selectinn 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 I TOPICS REVIEWED DURING PHASE II
137 (see Appendix A)

Of the 137 topics, 20 were deleted because they were being reviewed
generically under either the Unresolved Safety Issues (USI<) program
or the Three Mile Island (TMI) NRC Action Plan (see Append x B).

REMAINING TOPICS AFTER DELETION OF USIs AND TMI-RELATED TOPICS
117

0f the remaining 117 topics, 31 were deleted because the topics did
not apply to Millstone Unit 1 (see Appendix C).

FINAL NUMBER OF TOPICS REVIEWED FOR MILLSTONE UNIT 1
86 (see Section 3.1 and Appendix E)
TOPICS THAT MET CURRENT CRITERIA ' WERE

ACCEPTABLE ON ANOTHER DEFINED BASIS
48 (see Section 3.1)

T

TOPICS THAT MET CURRENT CRITERIA OR WERE ACCEPTABLE ON ANCTHER
DEFINED BASIS AFTER MODIFICATIONS MADE DURING TOPIC REVIEW
0

¥

TOPICS CONSIDERED FOR BACKFIT IN THE INTEGRATED ASSESSMENT
38 (see Table 4.1 and Sectiors 4.1-4.36)
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(3) The plant is not consistent with current licensing criteria, and the dif-
ferences from these criteria are to be evaluated as potential candidates
for backfitting. If the staff determines the difference is of immediate
safety significance, action is taken to resolve the issue promptly. No
issues at Millstone Unit 1 required that prompt action be taken. If the
difference is not of immediate cafety significance, the resolution is
deferred to the integrated plant safety assessment to obtain maximum
benefit from coordinated and integrated backfitting decisions. The SEP
evaluation of all 86 topics led to the conclusion that 38 topics were not
consistent with current licensing criteria. A1l of these topics were
considered in the integrated safety assessment and appear in Section 4.

2.4 Integrated Plant Safety Assessment

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

A meeting was held with the licensee 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 licensee's views on
safety significance and possible corrective actions.

These factors were consid:red in reaching a decision on backfitting and are dis-
cussed in Section 4 for each identified difference between actual facility design
and current licensing criteria. Because these factors sometimes rely on judg-
ment, risk assessment techniques were used to the extent possible to suppiement
tne staff's judgments concerning safety significance. The probabilistic risk
assessment (PRA) performed by Sandia National Laboratories, along with comments
by the staff, appears in Appendix D. For reasons given in Appendix D, only cer-
tain topics could be readily analyzed by a PRA. Of a tota! number of 38 topics
considered in the integrated assessment, 20 were evaluated assisted by PRA
techniques.
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3 TOPIC EVALUATION SUMMARY

3.1 Final Millstone Unit 1-Specific List of Topics Reviewed

Listed below are the 86 topics that were reviewed for Millstone Unit 1. The
topics with asterisks are those for which the plant meets current criteria or
was acceptable on another defined basis:

T0PIC
11-1.A*
11-1.8*
11-1.C*

I1-2.A*
11-2.¢*

11-3.A*
I1-3.8
11-3.8.1

I1-3.C
11-4*

11-4. A%
11-4.8*
I1-4.C*
11-4.D*
I1-4.F
ITI-1

I11-2
ITI-3.A

TITLE
Exclusion Area Authority and Control
Population Distribution

Potential Hazards or Changes in Potential Hazards Due to Trans-
portation, Institutional, Industrial, and Military Facilities

Severe Weather Phenomena

Atmospheric Transport and Diffusion Characteristics for Accident
Analysis

Hydrologic Description
Flooding Potential and Protection Requirements

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

Safety-Related Water Supply (Ultimate Heat Sink (UHS))
Geology and Seismology

Tectonic Province

Proximity of Capable Tectonic Structures ii Plant Vicinity
Historical Seismicity Within 200 Miles of "lant

Stability of Slopes

Settlement of Foundations and Buried Equipment

Classification of Structures, Components, and Systems (Seismic and
Quality)

Wind and Tornado Loadings

Effects of High Water Level on Structures
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TOPIC
111-3.C
I11-4.A
I11-4.8
I11-4.C*
I11-4.0*
I11-5.A

IT1-5.8
I11-6
111-7.8

ITI-7.0*
II1-8.A
ITI-8.C*

I11-10.A
II1-10.C*

IV-1.A*
Iv-2

-3
=5
V-6*
V-10. A*
V-10.8
V-11.A
V-11.B*

TITLE

Inservice Inspection of Water Control Structures
Tornado Missiles

Turbine Missiles

Internally Generated Missiles

Site-Proximity Missiles (Including Aircraft)

Effects of Pipe Break on Structures, Systems, and Components
Inside Containment

Pipe Break Outside Containaent
Seismic Design Considerations

Design Codes, Design Criteria, Load Combinations, and Reactor
Cavity Design Criteria

Containment Structural Integrity Tests
Loose-Parts Monitoring and Core Barrel Vibration Monitoring

Irradiation Damage, Use of Sensitized Stainless Steel, and Fatigue
Resistance

Thermal-Overload Protection for Motors of Motor-Operated Valves

Surveiliance Requirements on BWR Recirculation Pumps and Discharge
Valves

Operation With Less Than All Loops in Service

Reactivity Control Systems Including Functional Design and Protec-
tion Against Single Failures

BWR Jet Pump Operating Indications

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 Systems

Residual Heat Removal System Interlock R>quirements
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TOPIC
V-12.A
vI-1*
VI-2.0*

vI-3*
vi-4
vi-6*
VI-7.A.3
VI-7.A.4
vi-7.C*

vi-7.C.1
vI-7.C.2*
vI-7.D0*

VI-10.A

vI-10.8*

VII-1.A

VII-1.B*

VII-2*
VII-3
VII-6*
VIII-1.A
VIII-2
VIII-3.A

TITLE

Water Purity of BWR Primary Coolant
Organic Materials and Postaccident Chemistry

Mass and Energy Release for Postulated Pipe Break Inside Contain-
ment

Containment Pressure and Heat Removal Capability

Containment Isolation System

Containment Leak Testing

Emergency Core Cooling System Actuation System

Core Spray Nozzle Effectiveness

Emergency Core Cooling System (FCCS) Single-Failure Criterion and
Requirements for Locking Qut Power to Valves, Including Inde-
pendence of Interlocks on ECLS 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

Shared Engineered Safety Features, Onsite Emergency Power, and
Service System For Multiple-Unit Stations

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 System (Diesel Generator)

Station Battery Capacity Test Requirements

Millstone 1 SEP 3-3
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TOPIC TITLE

—_—

VIII-3.B DC Power System Bus Voltage Monitoring and Annunciation

VIII-4* Electrical Penetrations of Reactor Containment

IX-1* Fuel Storage

IX-3 Station Service and Cooling Water Systems

IX-5 Ventilation Systems

IX-6* Fire Protection

XII1-2* Safeguards/Industrial Security

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

XV-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 Nonemergency AC Power to the Station Auxiliaries

XV-5* Loss 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 Accidents (BWR)

XV-14* Inadvertent Operation of Emergency Core Cooling System and Chemical

and Volume Control System Malfunction That Increases Reactor Cool-
ant Inventory

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

XV-16 Radiclogical Consequences of Failure of Small Lines Carrying
Primary Coolant Outside Containment

Xv-18 Radiological Consequences of Main Steam Line Failure Outside
Containment
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TITLE

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 friteria or Was Acceptable
on A other 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

During the topic reviews for Millstone Unit 1, the licensee committed to certain
design changes, procedural changes, or analyses to resolve differences identi-
fied. However, none of these actions were implemented, therefore, no topic was
considered resolved before the integrated assessment. Consequently, all of the
differences identified during the topic reviews and the commitments made by the
licensee are discussed in the context of the integrated assessment in Section 4.

IThe Operational Quality Assurance Program was reviewed according to the cri-
teria specified for operating reactors in 1974 (see Appendix A). NRC has
recently approved the licensee's Quality Assurance Program ND-QA-1, Rev. 4A,
by letter dated April 9, 1982.

Millstone 1 SEP 3-5




4 INTEGRATED ASSESSMENT SUMMARY

Table 4.1 shows the 1ist of topics considered in the integrated assessment,
whether Technical Specification requirements or backfit are needed, and whether
or not the licensee proposes to backfit. The licensee's proposed corrective
actions are identified in his letter dated September 22, 1982. A more detailed
description of each topic with identified differences from current licensing
criteria follows.

The differences from current licensing criteria identified in this section
were derived from staff safety evaluation reports referenced in Appendix E.

A limited probabilistic risk assessment (PRA) has been performed for Millstone
Unit 1 for 20 SEP topics with identified differences from current licensing
criteria. The limited PRA was performed by using the Millstone Unit 1 PRA
developed for the Interim Reliability Evaluation Program (IREP) and calculating
the change in risk associated with the identified differences. Preliminary
results of the Millstone Unit 1 IREP were considered in the review of individual
differences, where applicable.

The draft IREP study is still undergoing NRC review. Substantial changes are
not expected; however, any modifications to the IREP results will be evaluated
to assess their impact on the conclusions reached in the integrated assessment.

4.1 Topic 11-3.8B FloodiggTPotentia1 and Protection Reguirements;
Topic 11-3.8.1, Capability of O erating Plants 10 gope With 6esign-
Basis Flooding Conditions; Topic H-3.§l Safety-Related Water Supply

Ultimate Heat Sink (UHS))

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

The site grade elevation varies from 14.0 ft to above 15 ft mean sea level
(MSL). During the stafi's review of the hydrology-related topics, the following
flooding elevation was identified, as defined by current licensing criteria:
probable maximum hurricane (PMH) - 22.3 ft MSL (including wave action)

As a result of this flooding level and flooding from local probable max imum
precipitation (PMP), the staff has identified the following issues.

4.1.1 Flooding Elevation
PMH flood level, including wave effects, results in a water level of 22.3 ft MSL

(18.11 ft MSL stillwater level plus wave action). Safety-related structures are
protected by concrete floodwalls to 19.0 ft MSL.
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Table 4.1 Integrated assessment Ssummary

Topic Section
No. No.

Title

Tech. Spec.
modifications
required from
SEP reviow

Backfit
requirements

Licensee
agrees

Comple-
tion
date

PRA*
review

. 411

4.1.2

413

4.1.4

4.1.5

4.1.6

4.1.7

*See Appendix D.

Flooding Elevation

Intake Structure

Local Flooding
Gas Turbine Building
Diesel Fuel 0i

Emergency Procedures

Roofs

No

g & ¥ 7

Determine the effects of
probable maximum hurricane
(PMH) wave inleakage and
identify any necessary cor-
rective actions.

Provide analysis of PMH
wave structural effects.
(See Sections 4.6 and 4.12.)

Identify measures needed to
protect against the effects
of PMH surge flooding of
the ‘ntake structure.

No. .
None
None (See Section 4.1.6.)

Revise the flood emergency
procedures to address the
topic concerns and imple-
ment the revised procedures.

Determine the adequacy of
roofs subjected to ponding
resulting from the local
procable maximum precipita-
tion ("¥P). (See Section
4.12.)

Yes

Yes

Yes

Yes

12/82

10/83

12/82

12/82

10/83
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Table 4.1 (Continued)

Tech. Spec.
SEP modifications Comple-
Topic Section required from Backfit Licensee tion PRA*
No. No. Title SEP review requirements agrees date review
11-4.F 4.2.1 Turbine Building No Evaluate structural capa- Yes 10/83 w
bility of the piles sup-
porting the building. (See
Section 4.12.)
8.2.2 Gas Turbine Generator No Evaluate structural capa- Yes 10/83™ -
Building bility of the piles sup-
porting the building. (See
Section 4.12.)
4.2.3 Buried Pipelines No Conduct soil investigation Yes 10/83 -
in area of the safety-
related water pipelines
where they may be under-
lain by peat. (See
Section 4.12.)
I1i-1 4.3.1 Radiography Require- No Perform a volumetric inspec- Yes 10 CFR -
ments tion of all Class 1 and 2 50.71
piping, pumps, and valves e.3.ii
and Class 2 vessels not
volumetrically inspected
previously. Document in
FSAR update.
4.3.2 Fracture Toughness No Identify and replace, if Yes 10 CFR -
necessary, the components 50.71
that do not meet fracture
toughness requirements. e.3.ii
Document in FSAR update.
4.3.3 Valves No Evaluate design of Class 1, Yes 10 CFR -
2, and 3 valves on a sam- 50.71
pling basis; upgrade if e.3.ii

*See Appendix D.

necessary. Document in
FSAR update.
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Table 4.1 (Continued)

SEP
Topic Section
No. No.

Title

Tech. Spec.
modifications
required fron
SEP review

Backfit
requirements

Licensee
agrees

Comple-
tion
date

review

I11-1 4.3.4

4.3.5

I11-2 4.4.1

4.4.2

4.4.3

4.4.4

4.4.5

*See Appendix D.

Storage Tanks

Reactor Building Steel
Structures Above the
Operating Floor

Ventilation Stack

Effects of Failure of
Nonqualified Structures

Components Not Enclosed
in Qualified Structures

Roofs

No

No

No

No

Anaiyze the design safety
margins or the specified
pumps. Document in FSAR
update.

Evaluate design of speci-
fied tanks. Document in
FSAR update.

Analyze the specified
structures' capabilities
to resist tornado ioads
and propose coirective
actions, if necessary.
(See Section 4.12.)

Submit analyses demonstrat-
ing capability to achieve
and maintain safe shutdown
of Units 1 and 2 in case of
a tornado-induced failure
of the stack.

Provide an analysis of the
effects and any corrective
actions that may be
necessary.

Determine the adequacy of
the components and identify
any corrective actions that
may be necessary.

Determine the adequacy of
roofs of Category I struc-
tures. (See Section 4.12.)

Yes

Yes

Yes

Yes

Yes

Yes

Yes

10 CFR
50.71
e.3.ii

10 CFR
50.71
e 3.ii

10/83

11/82

10/83

10/83

10/83



Table 4.1 (Continued)

SEP

Topic
No. No.

d3S T dUO0IS|LIN

Section

Title

Tech. Spec.
modifications
required from
SEP review

Backfit
requirements

Licensee
agrees

Comple-
tion
date

review

111-2 4.4.6

I11-3.A 4.5.1

4.5.2

S-v

I11-3.€ 4.6.1

4.6.2

4.6.3

*See Appendix D.

Load Combinations

Flood Elevation

Groundwater

Deficiences Noted
During Site Visit

Structures and Com-
ponents Requiring
Inspection

Inspection Program

No

No

Demonstrate that wind loads
were properly combined with
other specified loads or
identify any necessary cor~
rective action. (See Sec-
tion 4.12.)

Provide analysis of PMH
wave structural effects
and identify any necessary
corrective actions. (See
Sections 4.1.1 and 4.12.)

Demonstrate appropriate
consideration of hydro-
static forces on a sam-
pling basis. (See Sec-
tion 4.12.)

Determine the adequacy of
roofs subjected to ponding
resulting from the local
PMP. (See Sections 4.12
and 4.1.7.)

Revise procedure to include
inspection of floodwalls
and floodgates. (See Sec-
tion 4.6.3.)

Develop and submit an im-
proved inspection program
for water control structures.

Yes

Yes

Yes

Yes

Yes

Yes

10/83

10/€3

10/83

10/83

12/82

12/82
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Table 4.1 (Continued)

Tech. Spec.
SEP modifications Comple-
Topic Section required from Backfit Licensee tion PRA*
No. No. Title SEP review requirements agrees date review
1i1-4.A 4.7 Tornado Missiles No Provide protection of Yes - -
systems and components to
ensure the capability to
safely shut down the plant.
111-4.8 4.8 Turbine Missiles No Inspect turbine and propose Yes Next -
frequency based on results. refueling
outage
No Evaluate the improvement Yes - -
in control valve availa-
bility associated with
full closure testing and
feasibility of conducting
such tests.
II1-5.A 4.9.1 Cascading Pipe Breaks No Submit an analysis of cas- Yes 12/82 -
’ cading pipe breaks.
4.9.2 Jet Impingement No Provide information Yes 12/82 "
specified.
4.9.3 Pipe Whip No Provide an analysis of the Yes 12/82 -
potential for and consequen-
ces of pipes whipping into
the drywell liner.
111-5.8 4.10.1 Moderate-Energy Piping No None - - -
4.10.2 Jet Impingement No Submit a review of affected Yes 12/82 -
jet impingement analysis.
4.10.3 Unisolable Breaks No None - - »

*See Appendix D.
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Table 4.1 (Continued)

Tech. Spec.
SEP modifications Comple-
Topic Section required from Backfit Licensee tion PRA*
No. No. Title SEP review requiremerts agrees date review
111-6 4.11.1 Pile Foundations No Evaluate structural capa- Yes 10/83 -
bility of piles supporting
the turbine and gas turbine
buildings. (See Sections
4.2.1, 4.2.2, and 4.12.)
4.11.2 Motor-Operated Valves No Demonstrate valve struc- No - -
tural integrity. response
4.11.3 Low-Pressure Coolant No None - - -
Inspection/Containment
Spray Heat Exchangers
4.11.4 Transformer and Control No None (staff is reviewing). - - -
Room Panels
4.11.5 Ability of Safety- No None - — -
Related Electrical
fquipment To Function
4.11.6 Qualification of Cable No Provide plan to implement Yes 4/83 -
Trays results of SEP Owners Group
Program.
4.11.7 Recirculation Pump No None - - -
Supports
4.11.8 Reactor Vessel No Provide a seismic analysis Ne 5 »
Internals of the reactor vossel response

*See Appendix D.

internals.
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Table 4.1 (Continued)

Tech. Spec.
SEP modifications Comple-
Topic Section required from Backfit Licensee tion PRA*
No. No. Titie SEP review requirements agrees date review
I11-7.8 4.12 Design Codes, Design No Evaluate adequacy of origi-  Yes 10/83 ”
Criteria, Load Combina- nal design criteria on a
tions, and Reactor sampling basis for specified
Cavity Design Criteria structural elements; provide
information requested in
Topics 11.3.8, 11-4.F, 111-2,
IT1-3.A, and I11-6 that has
been deferred to this topic.
ITI-8.A 4.13 Loose-Parts Monitoring No None - - Yes
and Core Barrel Vibra-
tion Monitoring
I{1-10.A 4.14 Thermal-Overload Pro- No Demonstrate proper setting Yes 1/e3 Yes
tection for Motors of of thermal-overload trip
Motor-Operated Valves setpoints and discuss oper-
ating experience of speci-
fied valves.
Implement modifications Yes 1984 -
found to be necessary. refueling
outage
Iv-2 4.15 Reactivity Control No None - - -
Systems, Including
Functional Design and
Protection against
Single Failures
¥=-5 4.16.1 Systems Currently No Provide at least one leak- No - Yas
Available at Millstone age detection method that response
Unit 1 is qualified to a safe
shutdown earthquake and
tectable during operation.
Evaluate sensitivity in con- Yes 11/82 C

*See Appendix D.

junction with Topic I11-5.A.

(See Section 4.9.1.)
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Table 4.1 (Continued)

SEP
Topic Section
No. No.

Title

Tech. Spec.
modifications
required from
SEP review

Backfit
requirements

Licensee
agrees

Comple-
tion
date

V-5 4.16.2

v-10 B 417

V-11.A 4.18

V-12.A 4.19.1

4.19.2

vi-4 4.20.1

*See Appendix D.

Intersystem Leakage

Recidua Heat Removal
System Reliability

Requirements for Isola-
tion of Hiah- and Low-
Pressur2 Systems

Water Chemistry Limits

Limiting Conditions for
Operation

Locked-Closed Valves

No

No

Yes

Yes

None

Review and implement emer-
gency procedures, including
steps to proceed to & cold
shutdown condition from out-

side the control room.

Install an independent
pressure interlock for

the reactor water cleanup

(RWCU) system inboard
suction isolatipon valve.

Revise Technical Specifica-
tions to incorporate RG 1.56
limits for chlorides and con-
ductivity limits, or provide
justification for not doing

$0.

Incorporate in the Technical
Specifications procedural
requirements for maintain-
ing minimum reserve capacity
of the RWCU and condensate
systems demineralizers, or
provide justification for

not doing so.

Install administratively
controlled mechanical
locking devices in the
specified valves.

Yes

Yes

Yes

Yes

Yes

1984
refueling
outage

Spring

1984

2/83

2/83

Yes

Yes
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Table 4.1 (Continued)

Tech. Spec.
SEP modifications Comple-~
Topic Section required from Backfit Licensee tion PRA*
No. No. Title SEP review requirements agrees date review
vi-4 4.20.2 Lines Requiring a No Install a second valve and No - Yes
Second Valve and Both administratively controlled response
Locked Closed locking devices on both, on
the specified lines.
4.20.3 Remote Manual Valves No Demonstrate leakage detec- Yes - Yes
tion, locate operating
stations in accessible
areas, and develop proce-
dures for isolation of
the specified valves.
4.20.4  Vvalve Location No None ” - Yes
4.20.5 Instrument Lines No None K » - Yes
4.20.6 Valve Location and Type No None - - -
4.20.7 Lack of Information No Review isolation capability Yes - -
of two lines and implement
m.difications, if necessary.
VI-7.A.3 4.21.1 Testing of Space No Demonstrate that the space Yes 11/82 Yes
Coolers coolers are not essential.
4.21.2 Testing of the ESWS No None - - -
VI.7.A.4 4.22 Core Spray Nozzle No None - - -

*See Appendix D.

Effectiveness
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Tech. Spec.
SEP modification Comple-
Topic Section required from Backfit Licensee tion PRA*
No No. Title SEP review requirements agrees date review
vi-7.C.1 4.23.1 Automatic Bus Transfers No Fvaluate the existing auto- Yes 11/82 Yes
matic bus transfers and
identify corrective actions
to ensure faulted loads
would not be tramsferred.
4.23.2 Manual Bus Transfers No Install appropriate inter- Yes 11/82 Yes
locks or provide justifica-
tion for not doing so.
VI-10.A 4.24.1 Surveillance Freguency Yes Increase surveillance No - Yes
frequency of the specified
channels.
f
- 4.24.2 Channel Functional Yes Revise Technical Specifica- No - Yes
Test Frequency tions to meet Standard
Technical Specification
requiremants.
4.24.3 Response-Time Testing No None - - Yes
VII-1.A 4.25.1 Isolation Devices No Conduct test to determine Yes 11/82 Yes
Between Reactor Protec- if existing isolation is
tion System (RPS) and adequate. Propose correc-
Monitoring Systems tive actions if necessary.
4,25.2 Isolation Devices No Provide adequate isolation. Yes 12/82 -
Between the RPS and
its Power Supply
vIiI-3 4.26 Systems Required for No None - - Yes

*See Appendix D.

Safe Shutdown
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Table 4.1 (Continued)

Tech. Spec.
SEP modifications Comple-
Topic Section required from Backfit Licensee tion PRA*
No. No. Title SEP review requirements agrees date review
VIII.1.A 4.27 Potential Equipment No Develop and implement pro- Yes - -
Failures Associated cedures to protect Class 1F
With Degraded Grid systems of a degraded grid
Voltage voltage condition.
VIII-2 4.28.1 Startup Trips No Bypass light-off speed and Yes 1984 Yes
generator excitation speed refueling
trips under accident outage
conditions
4.28.2 Operational Trips No Bypass high lube oil Yes 4/83 Yes
temperature trip under
accident conditions.
4.28.3 Gas Turbine Preventive No Implement a preventive No - »
Maintenance Program maintenance program, im- response
prove existing one, or
provide justification
for not doing so.
4.28.4 Generator Trips No Bypass specified trips un- Yes 1984 Yes
der accident conditions. refueling
outage
4.28.5 Annunciators No None - - Yes
VIII-3 A 4.29 Station Battery Test Yes Revise Technical Specifica- Yes 1/83 Yes

*See Appendix D.

Requirements

tions to require battery

service and discharge tests.



Table 4.1 {Continued)
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Tech. Spec.
SEP modifications Comple-
Topic Section required from Backfit Licensee tion e
No. No. Title SEP review requirements agrees date review
vii’-3.8 4.30 DC Power System Bus No Install the specified battery Yes - Yes
Voltage Monitoring status alarms.
and Annunciation
Yes Revise Technical Specifica- - - Yes
tions to reduce battery
outage limits or provide
justiiication for present
limits.
-3 4.31 Station Service and No None (pending results of - - Yes
Cooling Water Systems Topic 11-4.F review).
. 3 Ix-5 4.32.1 Core Spray and LPCI No Demonstrate that the space  Yes 11/82 Yes
o Systems Ventilation coolers are not essential.
(See Section 4.21.1.)
4.32.2 Reinitiation of Ven- No Demonstrate that the equip- Yes 2/83 Yes
tilation After a Loss- ment serviced is unaffected
of -0ffsite-Power Event by the lack of ventilation
and that the hydrogen com-
bustion limit in the battery
rooms will not be reached.
4.32.3 Lack of Information No Provide information on the Yes 2/83 Yes
space coolers for the feed-
water coolant injection and
diesel generator areas.
4.32.4 Intake Structure Ven-  No Demonstrate that sufficient Yes 2/83 Yes

*See Appendix D.

tilation System

ventilation can be provided
in a timely manner.
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Table 4.1 (Continued)

Tech. Spec.
SeP modifications Comple-
Topic Section required from Backfit Licensee tion PRA*
No. No Title SEP review requirements agrees date review
Xv-1 4.33 Decrease in Feedwater No None currently; surveillance Yes 1984 Yes
Temperature, Increase of turoine bypass .alves and refueling
in Feedwater Flow, limits for reactor power if outage
Increase in Steam the turbine bypass is inoper-
Flow, and Inadvertent rable will be required if
Opening of a Steam credit is taken fo. the tur-
Generator Relief or bine bypass in the reload
Safety Valve analysis.
Xv-3 4.34 Loss of External Load No None - - Yes
Turbine Trip, Loss of
Condenser Vacuum,
Closure of Main Steam
Isolation Valve (BWR),
and Steam Pressure
Regulator Failure
(Closed)
Xv-16 4.35 Radiological Con- Yes Implement BWR Standard No - -
sequences of Failure Technical Specification
of Small Line»s Carrying limit for primary coolant
Primary Coolant Outside activity.
Containment
Xv-18 4.36 Radiological Con- Yes See Section 4.35. No - Yes

sequences of a Main
Steam Line Failure
Outside Containment

*See Appendix D.



Because of the higher water elevation resulting from wave effects, the flood-
walls and walls above the floodwalls may not be adequate to resist these added
forces. Additionally, because the wave heights are greater than the height of
the floodwalls, there would be some inleakage.

The licensee has agreed to address the effects of inleakage under this topic
and will provide the results to the staff by December 31, 1982 and implement
any necessary corrective action. The licensee will address the structural
concerns in SEP Topic III-3.A (Section 4.5.1) and in the Integrated Structural
Assessment in Topic II1I-7.B (Section 4.12).

4.1.2 Intake Structure

It is possible to flood the intake structure by a PMH surge and high waves
entering from the openings below. The service water pumps and emergency ser-
vice water pumps are located in the intake structure.

The licensee is reviewing this concern and will inform the staff of the results
by December 31, 1982 and implement any necessary corrective actions.

4.1.3 Local Flooding

Because of flooding from a local PMP, it is possible t'.at ponding may occur

in a partially surrounded area near the radwaste and control building (grade
elevation in this area is 14.9 ft MSL). No credit is given for the floodgate,
which would protect the structures from flooding, because ponding caused by A
local PMP would occur very rapidly.

The licensee has stated that there is no safety-related equipment just past

the opening where the floodgate is located. Although no credit has been given
for the floodgate, a normally closed controlled access door exists at that
opening and would provide some resistance to inleakage. Any water passing the
door would have to travel down a corridor and pass through two additional doors
in order to enter areas of the turbine building that house safety-related equip-
ment. The licensee has stated that safety-related equipment, which could be
affected by inleakage bevond these two additional doors, is protected because

it either is located in watertight rooms or is sufficiently elevated. This
equipment consists of

(1) feedwater coolant injection pumps, which are on mats whose elevation is
15.87 ft MSL (floor el 14.5 ft MSL)

(2) condensate booster pumps, which are on mats whose elevation is 17 ft MSL
(floor el 14.5 ft MSL)

(3) condensate pumps, which are at floor level; however, the pumps are surround-
ed by grating so that water would drain through the grating to a room
below where no safety-related equipment exists; additionally, the motors
are elevated above floor level
(4) Unit 2 auxiliary feedwater pumps, which are located in watertight rooms
The staff agrees with the licensee's conclusion and considers the issue of
ponding near the control and radwaste building resolved.
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4.1.4 Gas Turbine Building

The gas turbine bu11d1n? may become flooded during a local PMP since ponding
was noted in that vicinity during a site visit. There are cable trays and
conduits approximately 6 in. above floor ejevation inside the gas turbine
building. Floor elevation is 14.5 ft mSL.

Tne licensee does not believe that flooding of the gas turbine building is a
concern because

(1) It appears that, according to topographic maps, water in that area would
drain to the Long Island Sound.

(2) The alternate diesel generator would not be affected by such flooding and
would be available to supply onsite power.

(3) It is possible to use the isolation condenser to shut down. The isolation
condenser requires makeup water that can be obtained from the condensate
storage tank by means of the condensate transfer pumps or from the fire-
water tanks by means cf motor-driven fire pumps or a diesel-driven fire
pump. One of the motor-driven firewater pumps receives emergency power
from Millstone Unit 1, the other from Millstone Unit 2.

The staff concludes that, in general, water from the area of the gas turbine
building would drain toward the Long Island Sound since the overall topography
of the site slopes in this direction; however, some accumulation near the gas
turbine building can still be expected during a PMP because of a localized
depression in the vicinity of the gas turbine building (the elevation of the
slab inside is slightly less than the e'evation outside (el 14.5 ft vs el

14.9 ft MSL)). Electrical cables in the yas turbine building are approximately
6 in. above the slab. There is a storm drain directly in front of the building
that the staff did nu’ evaluate during the topic review which could alleviate
local flooding effects; however, the staff normally assumes such drains to be
blocked during flood events. The alternate diesel generator would not be
affected by floods since it was not identified as vulnerable to floods in the
topic review; a loss of offsite power during the flood and failure of the
diesel to start would result in no onsite power as a result of flooding of
cables in the gas turbine building. In this case, shutdown can be achieved
using the isolation condenser. Without the use of ac power, makeup water can
be delivered to the isolation condenser by use of the diesel fire pumps. These
are not subject to local flooding since they were not identified as vulnerable
to flooding in the topic review. As an added measure, the licensee has agreed
to keep the large flood door on the gas turbine building closed as part of the
operating procedures pertaining to the flood door. The other door is a con-
trolled access door normally closed which, although not a flood door, would
assist in preventing water from entering the building. Because of the alter-
nate shutdown capability and the extra protection obtained by keeping the large
flood door closed, backfitting is not recommended.

4.1.5 Diesel Fuel 0il
The diesel fuel oil transfer pumps are susceptible to wave action during a

PMH. The electrical motors are located at 21.0 ft MSL or 1.3 ft below the
PMH wave-action height.
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Shutdown can be achieved and maintained by use of the isolation condenser and
diesel~driven firewater pumps. The oil capacity for the diesel-driven fire-
water pumps allows operation for 12 hours and these pumps are located in a
flood-protected structure. Thus, shutdown can be maintained for 12 hours if
offsite power is lost and the diesel fuel oil transfer pump is flooded. Because
of the conservatism in the calculation of the PMH wave height and the small
difference between the elevation of the fuel oil transer pump and the PMH wave
height and because shutdown can be maintained for 12 hours, backfitting is not
recommended. However, flocd emergency procedures should be revised to address
shutdown with a loss of offsite power and failure of the fuel o0il transfer pumps
as indicated in the next section.

4.1.6 Emergency Procedures

The flood emergency procedure (OP514A) at Millstone Unit 1 is considered
deficient in the following areas:

(1) The procedures are not designed to protect against a local PMP.

(2) The water level (14.0 ft MSL) at which emergency procedures are to begin
ie too high.

(3) The time to perform the procedures is not spe_ified.

(4) Communications currently relied on may be damaged.

(5) Items of OF514A are not specific enough. OP514A should specify the number
of personnel required to cover all areas needing assistance, listing of
actions to be performed and equipment to be used, and inclusion in the
checklists of the titles of personnel to be informed of plant conditions
and status of completion.

(6) Actions for gross leakage at a floodgate are not given.

(7) Flood emergency procedures should address shutdown without offsite power
and failure of the fuel oil transfer pump. These are relied on to resolve

flooding issues related to the diesel fuel transfer pumps discussed in
Section 4.1.5.

The licensee is currently reviewing his flood emergency procedures relative to
the above concerns and will revise them where necessary. The licensee intends
to complete the review, inform the staff of the results, and implement a revised
procedure by December 29, 1982.

The staff finds this acceptable.

4.1.7 Roofs

Some roofs with parapets may be overstressed as a result of a local PMP.

The licensee has agreed to address this concern by analyzing the roofs of
safety-related structures and initiating corrective action, if necessary. The
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licensee intends to perform this analysis in conjunction with the review of SEP
Topic I11-7.B and will provide the results to the staff by October 31, 1983.

4.2 Topic I1-4.F, Settlement of Foundations and Buried Equipment

10 CFR 50 (GDC 2 and 44) and 10 CFR 100, Appendix A, as implemented by Regula-
tory Guide 1.132 and SRP Section 2.5.4, require that foundations and buried
equipment important to safety be adequately designed to perform their intended
functions. During the staff review the following issues were identified.

4.2.1 Turbine Buiiding

The turbine building is a pile-supported structure {the piles are steel H-piles).
The licensee has not demonstrated that the piles will provide adequate latera)
resistance to the horizontal loads that will develop during the safe shutdown
earthquake (SSE). Additionally, the embedment of the piles into the foundation
mat may be inadequate to resist the lateral or uplift loading associated with
the SSE because the embedment appears to he as little as 4 in. The potential

for corrosion of the piles and subsequent reduction of support capacity needs

to be investigated and corrective actions taken, if aporopriate.

The licensee has proposed to perform this analysis as a part of the Integrated
Structural Analysis in SEP Topic III-7.B (Section 4.12).

4.2.2 Gas Turbine Generator Building

Because the gas turbine building is supported on piles like the turbine building,
the concerns in Section 4.2.1 are applicable. Additionally, some of the piles
under this building are friction piles. The licensee has not demonstrated that
they will perform adequately during dynamic loading because there could be 2

loss of strength in the saturated granular soils surrounding these piles during
dynamic loading associated with the SSE. The loss of strength could cause

large vertical settlements of the building.

To address the staff's concerns related 10 the turbine building and gas turbine
building piles, the licensee has proposec to investigate the adequacy of the
pile embedment, the lateral load capacit) of the piles, and the effects of
corrosion on the piles. The licensee will also analyze the ability of the
friction piles for the gas turbine building to resist settlement resulting from
dynamic loads. The licensee has proposed to perform this analysis as a part

of the Integrated Structural Analysis in SEP Topic II11-7.B (Section 4.12).

4.2.3 Buried Pipelines

One area of the safety-related water pipelines may be supported on unsuitable
peat materials. This area is located about 200 ft southeast of the intake
structure over a former swale. The pipelines are located a few feet above
original grade, on compacted fill. However, the swale may not have been
excavated sufficiently to remove underlying peat. According to construction
records, peat is located beneath a few feet of medium dense to dense, surficial
granular materials. The need to remove the apparently suitable granular
materials to reach and remove the unsuitable peat materials would not have been
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obvious during construction. Also, there are no records of dewatering that
would have been needed during construction to excavate the peat. If the pipe-
lines are located over peat, significant settlement could have occurred and
could be continuing; peat is highly compressible and overburden loads have been
applied after the pipes were placed. However, there are no visible surface
indications of subsurface settlement, such as cracking of the asphalt pavement.
It is the staff's position that the soils beneath the safety-related water
pipeiines should be investigated in the area where they may be underlain by
peat.

To address the staff's concern related to ground support of the service water
and emergency service water lines, the licensee has proposed to conduct soil
investigations, possibly including new borings, in the area of these buried
pipe runs. The licensee has proposed to address this issue as a part of the
Integrated Structural Analysis in SEP Topic III-7.B (Section 4.12).

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

10 CFR 50 (GDC 1), as implemented by Regulatory Guide 1.26, requires that
structures, 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 Millstone Unit 1 plant were compared with curvent
codes.

The development of the current edition cf 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 identifiaed 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 re-
quired 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 unabie to conclude that, for code and standard changes deemed
important to safety, the Millstone Unit 1 plant met current requirements.
Information in the following areas has been requested in the Safety Evaluation
Report (SER) forwarded by letter dated May 5, 1982.

It is the staff's position that the licensee complete the six evaluations
described below and incorporate the results in the Final Safety Analysis Report
update, which must be submitted within 2 years after completion of the SEP
review (10 CFR 50.71). If the results of the licensee's evaluations indicate
that fac:lity modifications are required, those actions should be reported to
the staff. The licensee has agreed to this action.

4.3.1 Radiography Requirements
ASME Code, Section III, ~equires that Category A, B, and C weld jointc be

radiographed. Furthermore, ASME Code, Section III, 1977 Edition requires
that weld joints for Ciass 1 and 2 piving, pumps, and valves be radiographed.
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Because information was not available during the review, the staff councludes
that the licensee should verify that 221 Class 1 and 2 piping, pumps, and

valves and Class 2 vessels have been radiographed or subsequently volumetrically
inspected. If neither has been done, the licensee should perform a \nlumetric
inspection.

4.3.2 Fracture Toughness

ASME Code, Section III, imposes minimum fracture toughness requirement: on
certain carbon steel components. For 62 of tr» 66 components reviewea, the
information was not sufficient to complete this review.

The licensee should identify whether the remaining ~omponenis. ‘centifie: ir

the Franklin Technical Evaluation Report €5257-432 appended to th: staff's 5ER
forwarded by letter dated May 5, 1982, are exempt from fraccure toughness
requirements (i.e., austenitic stainless steel or other criteria). /he i :ersae
should perform an evaluation of those items that are r:t exempt f-om current
fracture toughness requirements to determine if touzhnosc of the ma‘erial for
the remaining components is sufficient to preclude b %11¢ faiiure ana, if it

is not, evaluate the consequences anc demonstrate accejtinility or replace the
components.

4.3.3 Valves

Current ASME Code, Section III, de2sign requirements regarding body sh:.;as

and Service Level C stress limits fo» Class 1 valves and pressure-temparature
ratings for Class 2 and 3 valves ae different from those uced when ihe plani
was designed. Sufficient information was not av.ilable to assesc the valve:  ir
the above-stated areas.

The licensee should verify, on a sampling basis, that Class 1 valve stress
limits meet current criteria for body shape ana Seriice Level [ zanditicnc and
that the pressure-temperature ratings of Class 2 and 3 valves are compariz 2 to
current standards. If current criteria are ot met, the licensee should taie
appropriate corrective action (analysis or upgrading).

4.3.4 Pumps

For the recirculation system pumps, a demonstratica af compliance with th:
current fatigue analysis requirements should be prarvided. A1l pumps with the
exception of low-pressure coolant injection/containuwent coolant subsystem pumps
and the reactor building closed cooling water (RB((W) system pumps were de:{igned
to ASME Code, Sections III or VIII, 1965 Cdition. Information concerning .hese
pumps is not available.

The licensee should evaluate the design stanserds usea for these pumpc in relea-
tion to current Jesign standards and identify wrother adequate safety margins
exist.

4.3.5 Storage Tanks

Compressive stress requirements for atmospheric storzge tanks snda *ens)'e stress
requirements for 0- to 15-psig storage tanks designed accord’ng to ASME Lade,
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section I1I, Class C (1965), or ASME Code, Section VIII (1965), differ from
those in the current ASME Code, Section III, Class 2. Sufficient information
was noc available to assess the significance of thes. changes for the two tanks
designed to earlier ASME Code editions.

The licensee snould perform the following evaluations:

(1) If the standby iiquid control system and condensate storag~ tanks were not
designed to ASME Code, Section III, Class C, or ASME Code, Section VIII,
the licensee should reevaluate the design and construction of the tanks
agairst current criteria.

(2) If such tanks were designed to ASME Code, Section III, Class C, or ASME
Code, Section VIII, the licensee should confirm that the atmospheric
storage tavis meet current compressive stress requirements or confirm that
the 0- to 15-psig storage tarks meet current tensile allowables for biaxial
stress field conditions.

4.4 Toptz I11-2, Wind and Tornado Loadings

10 CFR %) (GDC 2), as implemented by SRP Sections 3.3.1 and 3.3.2 and Regulatory
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 existing design and construction of some structures important to safety do
not m2et current licensing criteria regarding the ability of safety-related
structures to resist tornado winds of 300 mph and differential pressures of
2.25 psi. The following were identified by the staff as items not meeting the
prescribed loads.

4. 4.1 Practor Building Steel Structures Above the Operating Floor

The capacities calculated by the staff were lower than those required for the
site-spezific tornado-imposed loads. The licensee is analyzing these structures
as part of the Integrated Structural Analysis in SEP Topic III-7.B to determine
capacities and will provide the results and identify any proposed corrective
¢ztions to the NRC upon completion. The analysis is scheduled to be completed
by October 31, 1983. The staff finds this acceptable.

4,.4.2 Ventilation Stack

The -tack capacities calculated by the staff are lower than those required by
the site-specific tornado-imposed loads. Failure of the stack could affect the
integrity of seismic Category I structures. The licensee has proposed to
demonstrate that failure of the stack will not prevent either Units 1 or 2 from
achieving and maintaining safe shutdown. The licensee has agreed to submit
such an =valuation to the staff by November 30, 1982. The staff finds this
acceptable.

4.4.3 Effects of Failure of Nonqualified Structures

There was insufficient information to determine the effects of structural
failure of nonqualified structures on other structures (e.g., upper level of
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reactor building on the control room; upper portion of the turbine building on
the switchgear room). The licensee has agreed to perform the review, identify
any necessary corrective actions, and submit the results to the staff bv
October 31, 1983.

4.4.4 Components Not Enclosed in Qualified Structures

During the topic review, components not inside qualified structures were to be
reviewed by the licensee. The licensee has agreed to perform such an evalua-
tion, identify any necessary corrective actions, and submit the results to the
staff by October 31, 1983.

4.4.5 Roofs

During the topic review the staff did not analyze roofs with the exception of
that of the gas turbine building. The roofs of the switchgear and battery room
are only 4-in.-thick reinforced concrete and, therefore, may not have the
required tornado resistance; the roof of the ventilation equipment area is
composed of builtup roof decking, which is also expected to have negligible
tornado resistance.

The Ticensee has agreed to determine the effects of roof failure and/or capa-
cities of the roofs of Category I structures, identify any necessary corrective
action, and supply the results to the staff by Octnber 31, 1983. The licensee
intends to do this as part of the Integrated Struc.ural inalysis in SEP

Topic I1I-7.B (Section 4.12).

4.4.6 Load Combinations

As a result of the topic review, the staff was unable to determine if straight
wind loads (not tornado loads) were combined with other loads (i.e., snow
loads, operating pipe reaction loads, and thermal loads).

The licensee will review this as part of the Integrated Structural Analysis in
SEP Topic I1I-7.B (Section 4.12), identify any necessary corrective action,
and submit the results to the staff by October 31, 1983.

4.5 Topic II1-3.A, Effects of High Water Level on Structures

10 CFR 50 (GDC 2), as implemented by SRP Section 3.4 and Regulatory Guide 1.59,
requires that plant structures be designed to withstand the effects of flooding.
The safety objective of this topic is to ensure the function of safety-related
structures with hydrostatic or hydrodynamic loading resulting from design-basis
water levels when combined with other nonaccident loadings. The staff's review
of this topic identified the following areas of concern. The licensee has
agreed to address the following concerns as part of the Integrated Structural
Analysis being performed in SEP Topic III-7.B (Section 4.12). The results will
be submitted to the staff by October 31, 1983.

4.5.1 Flood Elevation

The results of the review of SEP Topic II-3.B conclude that a standing wave
reaching 22.3 ft MSL would form during the PMH. The plant was originally
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designed for a static water level at 19.0 ft MSL. Therefore, hydrostatic
forces resulting from a standing wave to 22.3 ft MSL may cause structural
damage to the floodwalls, which extend to 19.0 ft MSL, and the walls above.

4.5.2 Groundwater

The licensee has stated that plant structures were designed to resist hydro-
static and uplift forces resulting from groundwater rising to grade. The
licensee should determine whether these lcads have been considered in the
proper load combination by reviewing original design information or demon-
strate acceptability by analysis on a sampling basis.

4.6 Topic I1I-3.C, Inservice Inspection of Water Control Structures

10 CFR 50 (GDC 2, 44, and 45), as implemented by Regulatory Guide 1.127, re-
quires that structures, systems, and components important to safety be de-
signed to withstand natural phenomena such as floods and that a system to trans-
fer heat to an ultimate heat sink be provided. The inspection is intended for
water control structures used for flood protection (on or off site) and emer-
gency cooling water systems. The safety objective is to ensure that water con-
trol structures that are part of the ultimate heat sink are available at all
times during both normal and accident conditions. The topic review identified
the following items.

4.6.1 Deficiencies Noted During Site Visit

During the site visit, deficiencies related to flood protection were noted.
These items are identified below with the licensee's comments.

(1) Floodgates on the south side of the plant will not close because of inter-
ference caused by handrails.

The licensee has stated these handrails were installed with bolts in the
concrete instead of the embedment so that they could be removed before a
hurricane. However, the licensee has since removed the handrails per-
manently.

(2) Some flood door gaskets were not in place.

The licensee has stated that the gaskets were not in place because at the
time of the site visit, old seals were being replaced with new ones as
part of routine maintenance. The staff has since verified that the gas-
kets are in place.

(3) Two of the turbine building roof drains were inoperable.
The lTicensee has stated that two of the four drains were inoperable
because they had been identified as a potential radiological release path.

Additionally, the roof parapets on this particular building are low;
therefore, the roof would not be overstressed.
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The staff had pointed out this item as being possibly indicative of the
condition of other roof drains at the plant because it had only viewed a
limited number. If this were the case with other drains on roofs with
higher parapets and the remaining drainage or structural capacities of the
roof were not concidered, roof failure could result. The licensee has
committed to reanalyze the roofs to determine their ability to resist loads
from ponding water. If credit is taken for roof drains, the licensee must
demonstrate adequacy and availability of the drains. This analysis will be
performed as part of the Integrated Structural Analysis in SEP Topic III-7.B
(Section 4.12).

(4) Rainwater does not drain properly in the vicinity of the gas turbine
building. This issue is addressed under SEP Topic II-3.B (Section 4.1.4).

(5) Electrical cables in the gas turbine building are not flood protected.
This is addressed under SEP Topic II-3.B (Section 4.1.4).

4.6.2 Structures and Components Requiring Inspection

The staff has reviewed the licensee's current inspection program and concluded
that inspection of floodwalls and floodgates was not included on the licensee's
list of structures to be inspected; however, the licensee has stated that he
currently does inspect the floodgates.

The staff finds this acceptable; however, floodwalls should also be inspected
and both should be included on the 1ist of structures to be inspected. The
licensee has propos~d to coordinate this procedural revision with the inspection
program discussed in Section 4.6.3.

4.6.3 Inspection Program

The staff's evaluation noted that a formal inspection program, including docu-
mentation and followup review, should be conducted for water control structures.

The licensee has committed to develop and implement an inspection program for
water control structures, including reporting, that will be conducted and
reviewed by qualified personnel. The licensee will submit this inpection pro-
gram to the staff by December 30, 1982. The staff finds the licensee's pro-
posed action acceptable.

4.7 Topic I1I-4.A, Tornado Missiles

10 CFR (GDC 2), as implemented by Regulatory Guide 1.117, prescribes structures,
systems, and components that should be designed to withstand the effects of a
tornado, including tornado missiles, without loss of capability to perform their
safety functions. Regulatory Guide 1.117 requires that structures, systems,

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
standby and cold shutdown), and (3) those whose failure cculd lead to radio-
active releases resulting in calculated offsite exposures greater than 25% of

Millstone 1 SEP 4-24



the guide!ine exposures of 10 CFR 100 using appropriately conservective 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 itself for providing protection against the effects of
tornadoes, including tornado-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 following structures and components were identified as vulnerable to tornado
missiles:

(1) service water and emergency service water pumps
(2) emergency switchgear

(3) emergency batteries and battery chargers

(4) emergency diesel generator and fuel oil day tank
(5) gas turbine

(6) .afe shutdown cables (turbine building, yard cable trenches, intake struc-
ture, and gas turbine building)

(7) condensate storage tank
(8) control room heating, ventilation, and air conditioning
(9) space coolers

(a) turbine buildinr, ventilation servicing switchgear rooms, emergency
diesel generator, and hattery room

(b) intake structure ventilation system.
(10) turbine building secondary closed cooling water system

During the topic review, the condensate and condensate booster pumps and their
space coolers and the reactor feedwater pump M2-10C were identified as poten-
tially vulnerable to tornado missiles, based on a review of drawings. The
condensate and condensate booster pumps were identified as vulnerable because
only masonry block walls existed between the pumps and the outside. During
the site visit, however, it was noted that two masonry walls are separated by
a large distance and that intervening equipment exists between the pumps and
the exterior. The staff judged that this provided adequate protection.

Feedwater pump M2-10C was vulnerable because it is protected by a masonry block
wall .0 the east. Masonry block is not considered adequate protection. During
the site visit, however, it was noted that only a portion of the wall is made
of masonry block; the rest is concrete. Feed pump M2-°0C is located near the
concrete wall and is adequately protected. Further, feedwater pump M2-10C is
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not safety related because it is not part of the emergency feedwater coolant
injection system (FWCI).

The licensee believes that sufficient power and water source redundancy exist
to ensure the capability to safely shut down the plant. This is described in
the licensee's letter dated June 29, 1982. In that letter, the licensee
described various shutdown methods if vulnerable components described in the
SER (forwarded by letter dated May 25, 1982) are unavailable; however, the
licensee has not described any method of shutdown using only systems and compo-
nents protected from tornado missiles. The licensee's methods rely on redun-
dancy of unprotected equipment. Application of single-failure criteria alone
hecause of missile damage is not considered appropriate. Experience with tor-
nadoes indicates that debris, multiple missiles, and damage to exposed equip-
ment is likely. This is also embodied in the NRC's regulations, 10 CFR 50,
Appendix A, GDC 4. Because the reactor coolant pressure boundary is adequately
protected, it is not recommended that all safety-related systems (i.e.,
accident-mitigating systems) be protected from tornado missiles. However, it is
the staff's position that the licensee must provide protection for sufficient
systems and components to ensure the ability to safely shut down (i.e., hot
shutdown) in the event of damage from tornado missiles.

By letter dated September 22, 1982, the licensee disagreed with the staff's
position. However, during the October 26, 1982 Advisory Committee on Reactor
Safeguards (ACRS) Subcommittee meeting, the licensee proposed to evaluate alter-
natives and provide a shutdown method that is protected from the effects of
tornado missiles.

4.8 Topic I1I-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 he appropriately protected against dynamic effects, which include poten-
tial missiles. The safety objective of this review is to ensure that all 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.

General Electric (GE) is currently analyzing the probability of generating
turbine missiles generically for its turbine designs. This analysis will con-
sider material properties, turbine disc design, inservice inspection intervals,
and overspeed protection system characteristics as they relate to destructive
overspeed 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.

Until a turbine inspection frequency is established generically for the GE
turbines, the staff recommends that the Tow-pressure turbine discs and normally
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inaccessible parts that have not been inspected in the last 3 years in accord-
ance with the turbine manufacturer's recommended procedures be inspected at the
next refueling outage in accordance with those procedures. Based on the inspec-
tion results, the licensee is to propose a schedule for future inspections.
Further, it is the staff's position that main steam stop and control valves and
reheat stop and intercept valves be disassembled and inspected at approximately
3-year intervals and be exercised at least weekly by full closure of the valve.
The licensee's proposed schedule for future inspections of the turbine and
associated overspeed protection system should include consideration of the
recommendations of the turbine manufacturer.

The licensee reported by letter cated September 29, 1982a, that inspections and
tests of the main steam stop, reheat stop, and intercept valves are performed

in conformance with the staff's position. However, the control valves are not
tested by fully closing the valves. These valves are frequently changing posi-
tions as a result of load changes. It is the staff's position that the licensee
evaluate the potential improvement in control valve availability associated
with weekly full closure testing and the feasibiilty of conducting such tests.

The licensee has agreed to propose a future inspection schedule based on the
results of the inspections conducted during the 1982 refueling outage. The
staff finds this acceptable.

4.9 Topic I1I1I-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 the containment, tha plant could safely shut down without a loss of con-
tainment integrity and the break would pose no more severe conditions than
those analyzed by the design-basis accidents. The staff review of this topic
jdentified the following three issues.

4.9.1 Cascading Pipe Breaks

On the basis of information available during the topic review, the staff was
unable to conclude that cascading pipe breaks would not produce conditions more
severe the , those analyzed by the limiting design-basis loss-of-coolant accident
(LOCA). ihe staff concludes that the potential for cascading pipe breaks should
be analyzed to ensure that the effects of such breaks do no. compromise the
ability of the plant to achieve a cold shutdown or mitigate the consequences

of an accident. The licensee should demonstrate that cascading pipe breaks

will not result in conditions more severe than those previously analyzed.
Alternatively, the licensee should provide a leakage detection system inside

the drywell using Regulatory Guide 1.45 criteria with a detection sensitivity
sufficient to detect through-wall cracks substantially smaller in size than

the critical flaw size from a piping fracture mechanics analysis. This will
ensure that pipe cracks are detected before they can propagate into pipe breaks.
Thus, the potential for cascading pipe failures will be acceptably low. The
staff has taken a similar position for the resolution of Unresolved Safety

Millstone 1 LEP 4-27



Issue A-2 ("Asymmetric LOCA Loads") for PWR primary systems. Guidance for

. performing these evaluations is contained in the staff's lead topic safety
evaluation report for Palisades submitted by letter to Consumers Power Company
dated December 4, 1981.

Any leakage detection systems deemed necessary should be reviewed in conjunc-
tion with SEP Topic V-5, "Reactor Coolant Pressure Boundary Leak Detection"
(Section 4.16).

The licensee will submit his analysis of cascading pipe breaks to the staff by
December 15, 1582. The evaluation of conformance to Regulatory Guide 1.45 is
discussed in Section 4.16.

4.9.2 Jet Impingement

The licensee was asked to address the following aspects of his jet impingement
analysis.

(1) The jet impingement model used by the licensee was based on a jet expan-
sion caused by longitudinal breaks; current criteria require the consider-
ation of both circumferential and longitudinal breaks.

(2) In the case of circumferential breaks, jets in conjunction with pipe whip
have not been considered to sweep the arc traveled by the whip.

(3) The assumption used by the licensee appears to refer only to steam jets
rather than all high-energy lines.

(4) From the information presented, it is uncertain whether the jet impinge-
ment effects on the impinged target piping system conform with the staff
position outlined in the letter transmitted to the licensee on January 4,
1980.

The licensee has agreed to address these tour items and submit the necessary
clarifications to the staff by December 15, 1982.

4.9.3 Pipe Whip

The staff asked the licensee to justify why pipe breaks leading to pipe whip
cannot penetrate the dryweil.

The licensee submitted the Chicago Bridge and Iron Company (CB&I) Test Report,
“Loads on Spherical Shells" (Thullen, 1964) in support of his analysis. How-
ever, since the test was performed under essentially static conditions, it is
not clear that the test result is also valid for the dynamic loading that would
be experienced as a result of the postulated pipe whip for Millstone Unit 1.
Additionally, the particular test applied a concentrated load of 235 tons over
an area equivalent to a 14-in.-diameter or larger circle. This assumption may
not always be valid because the impact area of a 14-in.-diameter or larger pipe
may be smailer than the assumed area. Thus, the staff's concern is that in the
case of the application of a concentrated dynamic load over a small area, the
steel plate may be perforated before the deformation could be backed up by the
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concrete shield wall. It is also noted that the CB&I test was performed on a
spherical steel plate section for a 70-ft-diameter sphere with a plate thick-
ness of 0.75 in. However, the thickness of the Millstone Unit 1 drywell liner
is only five-eighths of an inch. It is the staff's position that the licensee
should select a worst-case configuratic: to demonstrate that the impact load or
energy produced as a result of a postulated pipe break for piping of 14-in.
diameter or more does not exceed the load or energy required to penetrate the
containment liner and wall. In performing this evaluation with static analysis
or static test, the dynamic load factor has to be considered.

The licensee has proposed to evaluate the potential for and consequences of
pipes whipping into the drywell liner and will submit the results to the staff
by December 15, 1982.

4.10 Topic 111-5.B, Pipe Break Outside Containment

10 CFR 50 (GDC 4), as implemented by SRP Sections 3.6.1 and 3.6.2 and Branch
Technical Positions (BTP) 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 containment,
the plant can be safely shut down without a loss of containment integrity. The
staff review of this topic identified the following three issues.

4.10.1 Moderate-Energy Piping

Current criteria require that through-wall leakage cracks be postulated in
moderate-energy line piping (temperature <200°F and pressure <275 psig). The
licensee did not address this subject in this SEP topic assessment. A review
of the effects of failures in non-Category I piping was submitted to the staff
by the licensee in a letter dated October 2, 1972. The staff concluded in a
letter dated March 27, 1974 that Millstone Unit 1 had adequate design features
for protection against the rupture of a non-Class 1 component or piping.

The staff requested the licensee to

(1) verify that the previous reviews enveioped the potential flooding and
spray effects of leakage cracks in moderate-energy piping (both Class 1
and non-Class 1), or

(2) provide an evaluation of the effects on safety-related equipment of
leakage cracks in accordance with current review criteria

In a letter dated June 28, 1982, the licensee provided the results of an analysis
of the moderate-energy systems (turbine building component cooling water, reactor
building component cooling water, secondary cooling, fuel pool cooling systems,
etc.) not previously covered in his October 2, 1972 letter. A review of the
above moderate-energy systems indicates that any gross flooding in the turbine
building would occur at the 14-ft-6-in. level and in the condenser bay. This
flooding could have an effect on the feedwater coolant injection system; however,
the emergency core cooling system would remain available for plant shutdown.

The flooding that would occur in the reactor building flows down to the -26-in.
level and into the corner rooms through the equipment hatch and stairwells.
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The consequences of flooding of these areas do not prevent safe shutdown and
are, therefore, acceptable. The wetting or spraying of safety-related electri-
cal equipment is being addressed generically as part of the environmental quali-
fication of electrical equipment. A1l safety-related motor control centers are
protected from spray or dripping by recently installed watertight enclosures.

Subject to completion of the environmental qualification of electrical equip-
ment, which is being performed independently of SEP, the staff considers this
issue resolved; therefore, further analysis by the licensee is not warranted.
Backfitting is not recommended.

4.10.2 Jet Impingement

The criteria used by the licensee to evaluate the effects of jet impingement
loads resulting from postulated pipe breaks require clarification. For the
isolation condenser system, the licensee references The Theory of Turbulent
Jets (Abramovich, 1963) in his jet impingement load evaluation for steam ar
water-steam mixtures. SRP Section 3.6.2 states that the jet area expands uni-
formly at a half angle not exceeding 10°. The staff's assessment, based on the
information currently available, is that the licensee's jet expansion model for
the isolation condenser system results in a nonconservative calculation of the
jet impingement load on targets that are more than five pipe diameters from the
break location.

For the remainder of the systems evaluated by the lict see, the forces generated
by the jets are given; however, the criteria used to tuiculate these forces are
not identified.

It is the staff's position that the licensee should (1) validate the Millstone
Unit 1 jet impingement evaluation methods, (2) demonstrate that the differences
between his criteria and those in SRP Section 3.6.2 are not significant from
the standpoint of consequernces on systems, or (3) perform augmented ISI to
demonstrate that unstable pipe failure is unlikely and implement local leakage
detection.

In a letter dated June 28, 1982, the licensee has agreed to perform a review of
the affected jet impingement analysis. The results of this review will be
provided to the staff by December 15, 1982,

4.10.3 Unisolable Breaks

Postulated pipe breaks outside the primary containment, between the penetration
and the containment isolation valve, in combination with an independent failure
of the inside containment isolation valve could result in an unisolable break.
Any break downstream of the outside isolation valve that damages either the
valve itself or the control or power cables for the valve could result in a
similar situation. Currently, the staff applies the provisions of BTP MEB 3-1,
Section B.1.b, and BTF ASB 3-1, Section B.2.C, to the review of these areas.
The intent is to ensure that a pipe break between the outside isolation valve
and the containment wall is unlikely. This is accomplished by ensuring low
pipe stress (BTP MEB 3-1) and high-quality pipe.
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Stress data are not available to demonstrate that piping systems between the
containment penetration and the isolation valve outside containment meet the
stress limits of BTP MEB 3-1. Based on plant piping layout, it is likely that
these stress limits would not be met.

Detailed information on piping system design for Millstone Unit 1 was not
available to perform a plant-specific PRA. However, a limited risk assessment
of the importance of the pipe breaks between the outboard isolation valve and
the containment with a failure of the inboard isolation valve as unisolable
LOCAs was ccnducted for Dresden Unit 2. It was determined that the LOCA fre-
quencies associated with these pipe breaks are all less than 2 x 10-7 per year.
Ever, if all these events led to core melt with release, the higher frequencies
of other core-melt senuences coupled with the virtual certainty of containment
failur: after core melt makes these LOCAs negligibie from a risk perspective.
In addition, the small frequencies of pipe breaks result in a similar conclu-
sion regarding the physical effects associated with the pipe break. Therefore,
on the basis of the Dresden Unit 2 results, the importance to risk of pipe
breaks between the containment penetration and the isolation valve outside
containment at Millstone Unit 1 is low.

Backfitting, therefore, is not requ.red.

4.11 Topic I11-6, Seismic Design Considerations

10 CFR 50 (GDC 2) and 10 CFR 100, Appendix A, as implemented by SRP Sections 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 {n safety shall be designed to
withstand the effects of natural phenomena, such as earthquakes, without loss

of capability to perform their safety functions. The staff's review of this
topic identified the following issues.

4.11.1 Pile Foundations

The adequacy of the pile foundation under the turbine building has not been
demonstrated. This issue will be addressed by the licensee 2s part of the
Integrated Structural Analysis in SEP Topic II1-7.B.

4,11.2 Motor-Operated Valves

The structural integrity of small piping (4 in. or smaller) having mctor-operated
valves attached has been reviewed by the staff and found to be acceptable.

This was noted in Attachment 2 to the staff's SER forwarded by letter aated

June 30, 1982. This item is considered resolved.

The structural integrity of the valves has not been reviewed because of lack
of information. It is the staff's position that the licensee demonstrate that
the structural integrity of the valves is acceptable. The licensee has not
responded with a proposed action for structural integrity of valves under
postulated seismic loading.
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4.11.3 Low-Pressure Coolant Injection/Containment Spray Heat Exchangers

The staff's concern was that the support of the heat exchangers might not be
adequately restrained.

The licensee has submitted information concerning the installation of the heat
exchangers. The staff has reviewed the restraints and mounting details and has
found them to be adequate. Therefore, this issue is resolved.

4.11.4 Transformers and Control Room Panels

The design adeguacy of the anchorage system of these two electrical equipment
items might not be adequate to prevent the sliding or overturning of the
equipment during a seismic event.

To demonstrate the adequacy of the anchorage systems for transformers and con-
trol room panels, the licensee has provided the staff with additional informa-
tion on the anchorage design by letter dated September 29, 1982b. The staff is
currently reviewing this response.

4.1..5 Ability of Safety-Related Electrical Equipment To Function

The ability of all safety-related electrical equipment to function, as well as
the structural integrity of internal components of all the safety-related elec-
trical equipment, is being evaluated, in part, through the SEP Owners Group
program. This program is scheduled for completion by the end of 1982.

The NRC has initiated a generic program to develop criteria for the seismic
gualification of electrical and mechanical equipment in operating plants as an
unresolved safety issue (USI A-46) (see Appendix B). Under this program, an
explicit set of guidelines (or criteria) that should be used to judge the ade-
quacy of the seismic qualifications (both functional capability and structural
integrity) of safety-related mechanicai and electrical equipment at all opera-
ting plants will be developed. The ongoing SEP Owners Group program for equip-
ment qualification will be considered in the development of the USI A-46 cri-
teria and will subsequently be implemented through the generic program.

4.11.6 Qualification of Cable Trays

Qualification of electrical cable trays is being evaluated by testing through
the SEP Owners Group program. This program is scheduled for completion by
December 1982 and a plant-specific implementation program and implementation
schedule will be submitted before April 1, 1983.

4.11.7 Recirculation Pump Supports

The staff has concluded that the recirculation pump case is adequate to ensure
structural integrity; however, the staff was unable to evaluate pump snubber
supports because of insufficient information.

The licensee has reviewed this issue as part of Office of Inspection and

Enforcement Bulletin 79-14 and has committed to install support modifications
as a result.

Millstone 1 SEP 4-32



The staff finds this acceptable.
4.11.8 Reactor Vessel Internals

The staff has reviewed the shroud support and has concluded that it is accept-
able; however, the staff was unabie to conclude that other vessel internals
are also acceptable because information was not available.

It is the staff's position that the licensee provide a seismic analysis of the
reactor vessel internals to show that the balance of reactor vessel internals
is adequate to withstand SEP-defined safe shutdown earthquake loading.

The licensee has not yet responded with a proposed action for reactor vessel
internal structural integrity under seismic loading.

4.12 Topic 111-7.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, sysiems, and components be designed for the loading that will be
imposed on them and that they conform to applicable codes and standards.

Code, load, and load combination changes affecting specific types of structural
elements have been identified where existing safety margins in structures are
significantly reduced from those that would be required by current versions of
the applicable codes and standards. Twenty-eight specific areas of design code
changes potentially applicable to the Millstone Unit 1 plant have been identi-
fied for which the current code requires substantially greater safety margins
than did the earlier version of the code, or for which no original code provi-
sion existed.

The significance of the identified code changes cannot be assessed until a
plant-specific review of their applicability, as well as of margins in the
original design, is completed. This does not infer that existing structures
have inadequate safety margins. The review, however, will clarify if the
original margins are comparable to those currently specified and will include
consideration of the appropriate applied loads (e.g., roof loading resulting
from probable maximum precipitation and snow) and load combinations.

To address the concerns under this topic, the licensee proposed to perform, on
a sampling basis, an evaluation of the code, load, and load combination issues
on existing structures at the Millstone Unit 1 facility in order to assess the
adequacy of the as-built structures. In addition, the licensee proposes to
consolidate structural issues raised under other SEP topics and address them as
part of the review of this topic in an Integrated Structural Assessment Program.
Structural concerns raised under SEP Topics II-3.B, 11-4.F, 111-2, I1I-3.A,
111-4.A, and I11-6 and issues discussed above will be included in the program,
with results to be submitted to the staff by October 31, 1983.

The staff finds this approach to resolve the issues acceptable.
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4.13 Topic III-B.A, Loose-Parts Monitoring and Core Barrel Vibration
nitor ng

10 CFR 50 (GDC 13), as implemented by Regulatory Guide 1.133, Revision 1, and
SRP Section 4.4, requires a loose-parts monitoring program for the primary sys-
vem of light-water-cooled reactors. Millstone Unit 1 does not have a loose-
parts monitoring program that meets the criteria of Regulatory Guide 1.133.

A loose-parts monitoring program could provide an early detection of loose
parts in the primary system that could help prevent damage to the primary
system. 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 a level such that it cannot properly perform its safety-related function

Backfitting of a loose-parts monitoring program is being considered in Revi-
sion 1 to Regulatory Guide 1.133. If the staff decides to implement the recom-
mendations of this revision, then the need to implement a loose-parts monitor-
ing program on operating reactors will be addressed generically.

The following factors were considered in making a recommendation that no back-
fitting 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
nine 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 fo Millstone Unit 1 concluded that elimi-
nating loose parts-induced transients by installing a loose-parts moni-
toring system would have no effect on risk.

Backfitting, therefore, is not recommended.

4.14 Topic I11-10.A, Thermal-Overload 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
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motor-operated valves (MOVs) coes not result in needless hindrance of the
valves' performance of their safety functions.

In accordance with this objective, the applicaticn 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 function is not jeopardized or
that other safety systems are not degraded

(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
established with all uncertainties resolved in favor of completing the
safety-related action. With respect to those uncertainties, consideration
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 two items

(c) setpoint drift

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

In Millstone Unit 1, of 59 safety-related MOVs, 12 are not normally in their
emergency position and have thermal-overload protection devices that are not
bypassed by an emergency signal; nor has it been shown that their trip setpoints
were conservatively set.

The limited PRA of this issue for Millstone Unit 1 concluded that a single valve
will have its unavailability reduced by 14%. Only two of the valves that do not
have their thermal overload protection devices bypassed were evaluated in the
Millstone Unit 1 IREP and limited PRA. The failure probabilities of these two
valves were reduced and the dominant core-melt sequences from the Millstone

IREP were calculated for the limited PRA. The results indicated that bypassing
the thermal overload protection made a minor ({1%) change in overall core-melt
frequency. The PRA concluded that reduction in a component unavailability
affects half of the dominant sequences but the effect on each sequence is small.

Because only 2 valves were considered in the limited PRA and 12 valves are
deficient and because multiple valve failures were not considered, the staff
concludes that the position taken in its letter dated April 12, 1982 is still
valid. In that letter, the staff requested the licensee to (1) demonstrate
that the proper thermai-overload protection devices have been selected and
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that their trip setpoints have been coriservatively set and (2) summarize the
operating experience of each of the 12 valves. The licensee has agreed with

the staff's position and will provide an analysis of trip setpoints by January 3,
1983 and where necessary will modify or bypass thermal overload protection devices
before startup from the 1984 refueling outage.

4.15 Topic IV-2, Reactivit Control Systems, Including Functional Design and
rotection Against Single Failures

10 CFR 50 (GDC 2), as implemented by SRP Section 7.7, requires that the reactor
protection system be designed to ensure that specified acceptable fuel design
limits are not exceeded for any single malfunction of the reactivity control
systems. A preliminary PRA of the effects of multiple rod withdrawal on risk
demonstrated that this issue is of low importance because (1) the single fail-
ures identified do not affect the ability of the scram function and (2) the
limited exceedance of the fue] thermal limits is not significant to risk. All
significant risk sequences irvolve core melt, and the issue of multiple rod
withdrawal does not affect -ore-melt probability.

During the topic review, sufficient information was not available for the staff
to complete a single-failure analysis of the rod control system. On the basis
of the review of Dresden Unit 2, specific types of rod motion from postulated
single failures were identified for Millstone Unit 1. These were used in the
core analysis of Topic XV-8, "Control Rod Misoperation." On the basis of the
assumed rod motions, it was determined that the Millstone Unit 1 design meets
current licensing criteria. By letter dated October 14, 1982, the licensee
provided additional information on the design of the Millstone Unit 1 rod con-
trol system and the effect of single failures. On the basis of the consiaera-
tions described above and in that letter, the staff concludes that the types

of rod motions assumed in SEP Topic XV-8 are bounding rod motions. Since the
consequences of such rod motions have been found acceptable, the staff considers
this topic adequately resolved.

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 Sec-

tion 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. Regu-
latory Guide 1.45 recommends that at least three separate leak detection sys-
tems 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 iden-
tified sources must be isolated so that the flow of this leakage may be moni-
tored separately from unidentified leakage. The detection systems should be
capable of performing their functions after certain seismic events and being
checked in the control room. Of the three separate leak detection methods rec-
ommended, 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 air-
borne gaseous radioactivity. Other detection methods--such as monitoring humid-
ity, temperature, or pressure--should be considered to be indirect indications
of leakage to the containment. In addition, provisions should be made to
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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 LOCA. For this event, it was deter-
mined that the importance of leak detection capability (i.e., the sensitivity
of detectors to leak rate and time) to risk was very dependent on time for a
leak to become a break. If the leak-before-break-time was short (less than

1 hour, current requirement for detection of 1 gpm) or 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 LOCA
event but BWR pipe cracks and the effects of a high energy pipe break (HEPB)
inside containment. Millstone 1 was not originally designed to mitigate the
effecis of a 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 has not been
evaluated in either the Millstone Unit 1 or Browns Ferry (NUREG/CR-2802) IREP
studies (nor in any other PRA).

For example, plant-specific evaluations of crack size and leak rates for the
emergency condenser inlet and return lines at Oyster Creek have 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 fen 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 the rafes (e.g., rates of hours to months
have been experienced). However, time to achieve the required sensitivity 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, where separation and/or restraint is not
practical or possible to mitigate the effects of an HEPB, it may be necessary
to utilize 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.

It is the staff's position that leakage detection systems and sensitivity should
be reviewed in conjunction with "Effects of Pipe Breaks on Structures, Systems,
and Components Inside Containment" (Topic III-5.A) in Section 4.9.

4.16.1 Systems Currently Available at Millstone Unit 1

The licensee currently determines reactor coolant pressure boundary leakage by

monitoring the drywell sump and measurement of quantity of water transferred out
of the sump. The sump 1s pumped once every shift, and the volume transferred
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is averaged over the time elapsed since the previous pumping. The licensee
believes, on the basis of experience, that leaks of 1 gpm can be detected by
this method. The sump is also equipped with an alarm that activates when the
Technical Specification limiting condition for operation of 2.5 gpm into the
sump is achieved. The licensee believes that this method provides adequate
leak detection capability.

(1) System Sensitivity

The existing system at Millstone Unit 1 is capable of detecting a 1-gpm leak in
less than 8 hours (depending on frequency of pumping the sump) but does not meet
the current licensing requirement of being able to detect a leak of 1 gpm in

1 hour.

(2) Seismic Qualification

Seismic qualification of the current system has not been addressed by the 1i-
censee. The topic SER did not find this system to be seismically qualified.
Current requirements state that the airborne particulate monitor should be
qualified to the safe shutdown earthquake (SSE), the other two methods should
be qualified to the operating-basis earthquake (0BE).

(3) Testabilitz

The current practice of pumping the sump and recording the amounts every shift
ensures sump pump and level monitoring operability. Therefore, the staff con-
cludes that current operating practice meets the intent of the system testabi-
Tity requirements.

(4) Number of Systems

Currently, the licensee nas only one system. Current <riteria require three.

(5) Operability Requirements

The Millstone Unit 1 Technical Specifications do not contain limiting con-
ditions for operation or surveillance requirements regarding the operability of
leakage detection systems, as recommended by Regulatory Guide 1.45 and the BWR
Standard Technical Specifications (NUREG-0123). It is the staff's position

that such specifications are necessary to ensure operability and therefore timely
detection of leakage from the reactor coolant system.

It is the staff's position that

(1) The licensee should provide a seismically qualified (SSE) method for
determining RCPB leakage.

(2) The method should be testable during operation.
(3) The licensee should evaluate leakage detection sensitivity requirements

in conjunction with the resolution of Topic III-5.A for the purpose of
establishing appropriate limiting conditions for operation.
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The licensee has agreed to address the staff's position in conjunction with
the resolution of Topic III-5.A (Section 4.9).

4.16.2 Intersystem Leakage

During the topic review, information concerning the leakage detection systems
for intersystem RCPB leakage was incomplete. PRA results for Dresden Unit 2
and Oyster Creek have shown that intersystem leakage is not a significant
contributor to overall risk. The closed cooling water (CCW) system at Mill-
stone Unit 1 operates at a higher pressure than the service water system so
that leakage would be to the environment. There are activity monitors on the
CCW system and effluent monitors that would identify such leakage so that cor-
rective action could be taken. Therefore, backfitting is not recommended.

4.17 Topic V-10.B, Residual Heat Removal System Reliability

10 CFR 50 (GDC 19 and 34), as imp'emented by SRP Section 5.4.7, BTP RSB 5-1,
and Regulatory Guide 1.139, requires that the plant can be taken from normal
operating conditions to cold shutdown using only safety-grade systems, assuming
a single failure and using either onsite or offsite power through the use of
suitable procedures.

The existing procedures at Millstone Unit 1 were evaluated during the IREP study
of the plant. Using the human factors techniques of the IREP study, the results
showed that the Millstone procedures concerning instructions to the operator
wera sufficient, and human error in initiating alternate cooldown methods did
not contribute to risk during the residual heat removal phase of cooldown. It
did, however, contribute to risk from early ccoling failures resulting from the
probability of operator failure to manually depressurize when high-pressure
cooling was unavailable and, therefore, low-pressure makeup was required. This
failure was the result of a poorly structured procedure, which did include the
action described above.

The limited PRA of this topic concluded that the dominant part of the risk is
involved with achieving hot shutdown and, therefore, did not consider achieving
cold shutdown. The PRA concluded that achieving cold shutdown had no impact

on core-melt frequency.

It should be noted that in response to NUREG-0737, Item I.C.1, "Guidance for
the Evaluation and Development of Procedures for Transients and Accidents,"
the licensee is implementing the generic, symptom-oriented emergency procedural
guidelines developed through the BWR Owners Group. The procedural guidelines
were submitted to the staff by a letter from T. J. Dente to D. G. Eisenhut
dated June 8, 1982.

In regard to procedures for conducting a plant cooldown to cold shutdown from
outside the control room, the licensee has proposed to revise the existing proce-
dures for shutdown from outside the control room to include steps to proceed to
a cold shutdown condition.

The review and implementation of any required procedural changes for safe shut-

down should be coordinated with other procedural changes (e.g., emergency pro-
cedures for flooding, Topic II.3.B, Section 4.1.6) and the BWR Owners Group
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generic emergency procedural guidelines. Implementation of revised procedures
will be completed and reported to the NRC by the end of the 1984 refueling
outage, following NRC approval of the generic emergency procedural guidelines.
The staff finds this acceptable.

4.18 Topic V-11.A, Requirements for Isolation of High- and Low-Pressure
ystems

10 CFR 50.55a, as implemented by SRP Section 7.6 and BTP ICSB 3, requires that
the motor-operated valves (MOVs) used for the isolation of the reactor coolant
system from other systems that have lower design pressure ratings should have
independent and diverse interlocks. These interlocks should prevent the opening
of the MOVs until the reactor coolant system (RCS) pressure is below the system
design pressure, and close them automatically when RCS pressure increases above
the system design pressure.

The reactor water cleanup (RWCU) system does not satisfy the current licensing
requirements. Isolation on the suction side of the RWCU system is provided by
three MOVs, an inboard valve (closest to the RCS), a pump suction valve, and a
pump bypass valve. Isolation on the discharge side is provided by an MOV and
one check valve. Al]l the MOVs have position indication in the control room.
None of the MOVs will open if pressure in the low-pressure portions of the system
is higher than its design pressure. A1l the MOVs will close on high RWCU system
temperature, low reactor water level, loss of control power, or high RWCU system
pressure. The pressure interlccks for these valves use the same sensors and
relays. Because the interlocks for the isolation valves are not independent,
the staff has determined that Millstone Unit 1 does not comply with current
licensing requirements.

The failure of the pressure interlock will lead to the overpressurization of
the RWCU system. If the relief valve has enough capacity, the excess flow
will be discharged to the torus. If the relief valve does not have enough
capacity or if it fails to open, the system would break producing a LOCA out-
side containment.

The Timited PRA for Millstone Unit 1 has shown that assuming the pressure relief
valve is sufficiently sized, the frequency of an interfacing system LOCA through
this system resulting in core melt is about 10-7/year and the issue has low
importance to risk; however, the large-break LOCA frequency is about 10-3/year.
No large-break-LOCA-initiated sequences appear as a dominant core-melt sequence
for Millstone Unit 1.

It is the staff's position that the licensee either demonstrate the adequacy
of the RWCU relief valve or install a redundant pressure sensor for actuation
of system isolation on high pressure.

The licensee has proposed to install an independent pressure interlock for the

inboard suction isolation valve by the spring of 1984, The staff finds this
proposal acceptable.
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4.19 Topic V-12.A, Water Purity of BWR Primary Coolant

10 CFR 50 (GDC 14), as implemented by Regulatory Guide 1.56, requires that the
reactor coolant pressure boundary (RCPB) have minimal probability 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 p'ant reactor coolant chemistry is adequately controlled to minimize
the possibility of corrosion-induced failures. The staff's review identified
the following two issues.

4.19.1 Water Chemistry Limits

Millstone Unit 1 Technical Specifications do not meet the limits established
in Regulatory Guide 1.56 for conductivity and chlorides of the reactor vessel
water and conductivity of the feedwater system.

The licensee has proposed to revise the existing Technical Specifications for
chlorides and conductivity to be consistent with Regulatory Guide 1.56, or he
will provide justification for not doing so. The revised Technical Specifica-
tions or the justification analysis mentioned above will be provided to the
staff by February 1, 1983.

4.19.2 Limiting Conditions for Operation

The requirements of the plant operating procedures that govern (1) the sampling
of the RWCU system demineralizer on service and subsequent shifting of flow if
warranted and (2) the measurement of flow every 4 hours through each condensate
demineralizer on service and the daily calculation of unused capacity of eaclh
bed are not incerporated into the plant Technical Specifications. These require-
ments are necessary to avoid corrosion-induced failures in case of a condenser
tube rupture. The licensee should incorporate these requirements into the plant
Technical Specifications or demonstrate that maintaining a minimum reserve capa-
city in the RWCU and condensate demineralizers is not necessary (other shutdown
methods are available and there are procedures for their use in this case). The
new proposed Technical Specifications or the demonstration described above will
be provided to the staff by February 1, 1983.

4.20 Topic VI-4, Containment Isolation 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 to maintain an essentially leaktight bar-
rier against the uncont-olled release of radioactivity to the environment. The
staff review of the containment penetrations has identified several areas that
do not conform to current licensing criteria for containment isolation. The
staff recommends that backfitting not be required except for the establishment
of administrative procedures to lock isolation valves in a closed position, pro-
viding leakage detection for certain lines, and installation of three drain
valves to provide two-valve isolation. :

The limited PRA results for Millstone Unit 1 have classified this issue as
having low importance to risk. This is because the dominant contributor to
risk is releases from core-melt accidents and not from releases from non-core-
melt accidents. Since IREP concluded that a core melt would eventually cause
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an overpressure failure of th
achieved by increasing the re

On the basis of this conclusi
physical modifications to the

requirements.

modifications described below.

4.20.1 Locked-Closed Valvas

The valves listed below

lation valves that connect to piping pe
will require that these valves should h
quired by GDC 55, 56, and 57 and approp

e containment, there would be little benefit
liability of isolation of the containment.

on, the staff has not recommended substantial
Millstone Unit 1 facilit
However, to provide adequate
leakage following non-core-mel

y to comply with the GDC
protection to minimize containment
t accidents, the staff has recommended the

' either test, vent, drain, or sample line manual iso-

responding penetrations and lines are:

Penetration

X-98
X-12
X-14
X-17
X-39A
X-398

X-43
X-45
X-2108

X-211A
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Testline off feedwater
line

Test line from reactor
shutdown cooling supply

Branch line from RWCU
supply

Test line from reactor
head cooling

Test line off containment
spray

Test line off containment
spray

Test line off LPCI
Test line off LPCI

Containment and core
spray test line drain

Vent or drain lines off

containment pool spray line

on line CC-26

4-42

netrating the containment.
ave mechanical locking devices as re-
riate administrative controls.

The staff

The cor-

Valve number

220-868
1001-6

1201-3
205-2-7(1-Hs-8)
1501-25A(1-LP-42A)
1501-258 (1-LP-428)

1-LP-72A
1-LP-72B

Valve on line CS-4b
(valve number unknown)
1-LP-67B

1-LP-688B

1-CS-328

1-CS-358

1-1/2-in.
1-LP-35A

valves(2)



Penetration Line Valve number

X-2118B Vent or drain lines of" 1-LP-37B
contairment pool spray 1-LP-388
line on line CC-26 1-LP-36B

The licensee has agreed to lock close and administratively control these valves.
4.20.2 Lines Requiring a Second Valve and Both Locked Closed

These lines are either test, vent, drain, or sample lines that connect to
piping penetrating the containment and are outside containment but before any
isolation valve. These lines require a second valve and mechanical locking
devices for both valves for which appropriate administrative controls should
be provided. GDC 56 requires two isolation valves on lines that connect to
containment atmosphere and penetrate primary containment. Valves shall be
automatic or locked closed and administratively controlled. These lines,
penetrations, and existing valves are:

Penetration Line Valve number
X-204 Branch line off LPCI 2-in. drain valve on
suction line line CC-16 (valve

number unknown)

X-210A Containment and core 1-LP-67A
spray test line drain

~aidm Torus drain Valve number unknown
The licensee has not responded to the staff's position.
4.20.3 Remote Manual Valves

The containment spray (low-pressure coolant injection) and core spray systems
are closed systems as defined in GDC 57; they are provided with remote manual
isolation valves rather than automatic isolation valves. These systems serve

an essential emergency core cooling system function and the staff agrees that
automatic isolation valves should not be used. However, because operator action
is required to initiate isolation, if necessary, the operator must know when to
do so. This requires a leakage detection capability (e.g., sump alarms) and
appropriate procedures to indicate under what conditions these valves should be
shut. The operating station for these remotely operated valves must be accessi-
ble, but it need not be in the control room. It is the staff's position that
adequate leakage detection and appropriate procedures for operator action should
be demonstrated and the operating station be located in an accessible area, where
necessary, for the valves given below with their corresponding penetrations and
lines:

Penetration Line Valve number

X-204A Containment and core 1402-3A(CS-2A)
X-2048 spray inlet 1402-3B(CS-28B)
X-204C 1-LP-2A,B,C,D
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Penetration Line Valve number

X-16A Core spray outlet 1402-25A (1-CS-5A)

X-168 1402-258 (1-CS-58B)

X-24 RBCCW outlet 58-B

X-43 LPCI inlet 1501-29A(1-LP-10A

X-45 LPCI inlet 1501-298(1-LP-108B)

X-211A Containment pool 1501-37A(1-LP-14A)

X-2118B spray 1501-378(1-LP-148)

X-39 Containment spray 1501-26A,B(1-LP-69A,B)
1501-47A,B(1-LP-47A,B)

X-16 Core spray CS-5A

CS-58
The Ticensee has agreed to this position.
4.20.4 Valve Location

The following systems have both isolation valves outside containmert instead of
one inside and one outside, as required by GDC 57:

System Penetration Valve number
Containment X-39 1501-26A,B(1-LP-16A,B)

1501-47A,B(1-LP-15A,B)

Containment x-211 1501-37A,B(1-LP-14A,8B)
pool spray 1501-34A,B(1-LP-13,A,B)

drywell spray

The relative benefit of one valve inside and one valve outside rather than two
valves outside containment was avaluated in the Timited PRA for the Palisades
Plant (see NUREG-0820, Appendix D). In this study, Tittle improvement could be
shown in moving a valve inside containment. This is because the probability of
failure of both valves was greater than the probability of failure of the pipe
between the containment and first isolation valve. Because of the minimum
improvement in containment isolation capability and low importance of leakage
to overall risk, backfitting is not recommended.

4.20.5 Instrument Lines

The following systems use iocal manual isolating valves and excess flow check
valves outside the containment:
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System Penetration

(1) Torus level X-206

(2) Reactor protection system X-27 through X-35
and X-49

(3) Instrument lines X-40 and X-44

Valves associated with Items (2) and (3) above have a manual globe valve in
series with an excess flow check valve; valves associated with Item (1) do not
include an excess flow check valve. The staff concludes that since valves
associated with Items (2) and (3) above are associated with engineered safety
features systems, a single excess flow check valve provides adequate isolation.

The staff concludes that local manual valves for the torus level monitoring
should be accepted for the following reasons:

(1) These lines monitor essential containment parameters that should not be
automatically isolated. Any logic circuit that would automatically isolate
these 1ines could introduce spurious isoiation and cause the loss of vital
safety information.

(2) Several risks assessments have shown that containment leakage from small
penetrations is of low importance to risk.

Backfitting is, therefore, not recommended.
4.20.6 Valve Location and Type
The following lines use check valves in series instead of a check valve inside

and a remote manual valve outside the drywell for containment isolation as re-

quired by GDC 55 and 56. These lines and associated penetrations and valves
are:

Penetration Line Valve number
X-9A Feedwater 220-62A (FW-9A)
X-98 Feedwater 220-62B (Fw-98B)
X-42 Standby liquid control 1101-16 (SL-7)
X-210A Containment and core v-10-18A(CS-14A)
X-2108 spray test line v-10-18B(CS-148)
X-212 RWCU vent Number unknown
X-23 RBCCW inlet V-4-60

The feedwater system supplies the reactor through two parallel 18-in. lines,
each containing two check valves in series (one inside and one outside contain-
ment). Remote manual isolation valves exist (in the turbine building) at the
discharge end of each high-pressure heater stage (three units in parallel).
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For the following reasons, replacing a feedwater check valve with a remote
manual isolation valve or adding a remote manual isolation valve outside con-
tainment is not recommended:

(1) The high-pressure heater discharge valves provide backup isolation
capability.

(2) The existing feedwater check valves are subject to local leakage rate
tests, in accordance with 10 CFR 50, Appendix J.

(3) The isolation reliability would not be significantly improved by adding a
remote manual valve.

Because the core spray system is a closed-loop ESF system that functions during
accident conditions, it is considered an extension of the containment boundary.
The check valves are in the minimum flow recirculation lines of the containment
. spray pump. fherefore, the check valves do not provide any containment isola-
tion function while the system is running. When the containment spray pump is
idle, the check valves will isolate the torus from the rest of the containment
spray system. Because the maximum torus pressure is low and the core spray
system is designed to withstand the design seismic event, piping failure is not
likely. Backfitting is not recommended.

A 20-in. check valve is in the cleanup demineralizer system discharge line of a
safety relief valve leading to the torus. A check valve in this line is neces-
sary to ensure that the overpressure relief protection is not defeated. The
check valve aid relief valve (reverse direction) in series with relatively low
system pressures (less than 100 psig) provide adequate assurance of containment
isolation. Therefore, backfitting is not recommended.

A 1-1/2-in. regulating flow check valve is relied on as an isolation valve in
the line connecting the standby 1iquid control tank to the reactor. The system,
which is an ESF system, is intended for use should the control rod drive system
fail. Therefore, it serves an essential function and should not be replaced
with automatic valves. There are two valves in parallel with the check valve
that are located 'pstream from the check valve. These valves are explosive
valves, which are normally closed and which require explicit operator action to
open. Although not considered isolation valves, they do provide added isolation
capability. System reliability would be decreased by adding a remote manual
valve; therefore, the staff finds the current isolation capability acceptable.

4.20.7 Lack of Information

There are two penetrations with branch lines off the main lines that require
isolation and for which the isolation capability is unknown. These penetra-
tions and lines are:

Penetration Line

X-211A Reactor coolant sample
return line connected
to line CC-26
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Penetration Line

X-204 Cooling water return
lines (2) that branch off
in between takeoffs to
containment spray pumps

It is the staff's position that the licensee review the isolation capability of
these lines as required by the GDCs and either implemert modifications or demon-
strate that adequate isolation capability exists.

The licensee has not yet formally responded to the staff's position. However,
during the October 26, 1982 ACRS Subcommittee meeting, the licensee agreed
with this position.

4.21 Topic VI-7.A.3, Emergency Core Cooling System Actuation System

10 CFR 50.55a(h), as implemented by IEEE Std. 279-1971, and 10 CFR 50 Appendix A
(GDC 37), as implemented by Regulatory Guide 1.22, require that equipment impor-
tant to safety be tested periodically to ensure the operability of the system

as a whole and to verify, under conditions as close to design as practical, the
perfarmance of the full operational sequence that brings the system into opera-
tion, .ncluding the operation of the associated cooling water system.

During the staff review the following issues have been identified:
4.21.1 Testing of Space Coolers

At Millstone Unit 1, the unit l1echnical Specifications do not require the
testing of the core spray system pump space cooiers, which are part of the
turbine building secondary closed cooling water system (cooled by the service
water system).

The licensee states that the space coolers, which cool the corner rooms in the
reactor building, are not essential; therefore, their testing is not required.
The licensee will provide the staff with information to substantiate this
conclusion by November 30, 1982.

4.21.2 Testing of the Emergency Service Water System

The test of the LPCI system does not demonstrate that the station emergency
service water system (ESWS), which provides ccoling to the LPCI system heat
exchangers, will start when the LPCI is initiated.

The licensee has indicated that since the ESWS is manually initiated by the
operator, the LPCI test should not require that the ESWS also be initiated.
However, the issues of appropriate ESWS testing and the existence of enough
time and information for the manual start of the system have to be discussed.

In the case of a LOCA, heat is transfered from containment via the LPCI system
by using sea water through the ESWS from the Long Island Sound. The contain-
ment cooling function is performed with the LPCI system after the core is
flooded. This is accomplished within a few minutes for even the largest line
break. Two of the three LPCI pumps can then be shut down, and two of the four
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containment cooling emergency ESWS pumps can be =tarted manva’ly to provide
cooling water to one of the two neat exchangers. Supprecssion niol water can
then be diverted to either of two cooling modes: containmen. spray cooling or
suppression chamber cooling.

Technical Specification 3/4-5.B escablishes limiting conditions for operation
and surveillance requirements of the ESWS to maintain a high system availabili.y.
Station Procedure SP623.19, "Emergency Service Water System Operational Readi-
ness Test," addresses the testing requirements required by tha Technical
Specifications.

Station Procedure OP506, "Loss of Co:lant," directs the operator to place the
ESWS in operation, in accordance with Operating Procedure 322, when the sup-
pression chamber temperature approaches 90°F and plant load conditions permit.
According to IREP LOCA Sequence 2 (the containment heat remcval fails and ajl
other functions succeed), the operator will have about 20 hours to start th»
containment heat removal function, that is, start the ESWS, to avoid contain-
ment overpressure.

The lTimited PRA of this topic concluded that operator er~ors in initiating zhe
ESWS did not contribute to any dominant sequences and thus no reauction in core-
melt frequency will be attained from installing automatic actvation of the ESWS.

Since the ESWS is periodically testes and the operator will have enough time
and information to start the system manually when needed, the staff finds the
actual design acceptable.

4.22 Topic VI-7.A.4, Core Spray Nozzle Effectiveness

10 CFR 50.46 requires that each boiling water reactor shall be provided with

an emergency core cooling system desi/gned to provide adequate cooling of the
nuclear fuel under postulated accident conditions. Appenu’x K to 10 CFR %0,
"ECCS Evaluation Models," sets forth the required and acceptahle faciors of

the evaluation models. Information derived from Japanese cor: spray tests sug-
gested that the central fuel bundles of a BWR/3 core may receive lcw core spray
flow. Millstone Unit 1 is a BWR/3 plant. The staff is reviewing this concern
independently of the SEP as a matter related to Generic I<sue k=16, "Steam
Effects on BWR Core Spray Distribution.” The staff hac evaluated the related
information and has concluded that the Japanese data do not provide a basis for
changing its conclusion that core spray flows for a BWR/3 are not less thar the
minimum flow required for core spray heat transfer. Therefore. the staff has
concluded that no further SEP action is necassary for the folliowing reasons:

(1) The Japanese data for a BWR/5 may be applicable only to a HWWR/4 and a
BWR/5 because they have a similar spray nozzle design. The BWK/3 spray
nozzle design is different from BWR/4 or BWR/5 designs.

(2) Even though there are no core spray test data in a steam condition for a
BWR/3 configuration, a BWR/6 30° sector stzam test and 3FQ? full-scale
tests in an air environment performed in the Unitea States inaicate that
the core spray overlaps the center bundles causing high flov rate over
the central region of the core. As a result, flow to eacs» oundle is not
less than the minimum spray flow required for core spray hezt transfer.
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(3) GE has informed the staff that GE analyses show that fer limiting cases
of a BWR/3 with core spray assumed to flow down peripheral channels to
increase the reflood rate (as observed in the Lynn test), the calculated
peak clad temperature did not exceed the 10 CFR 50.46 limit of 2200°F
with no credit taken for the spray cooling effect. The staff has
requested GE to submit these analyses for its review.

4.23 Topic VI-7.C.1, Appendix K - Electrical Instrumentation and Control
e-Reviews

10 CFR 50 (GDC, 2, 4, 17, and 18), as implemented by SRP Sections 8.2 and 8.3

and Regulatory Guide 1.6, requires that redundant load groups and the redundant

stardby electrical power sources be independent at least to the following extent:

(1) No provisions should exist for automatically connecting one load group to
another load group.

(2) No provisions should exist for automatically transferring loads between
redundant power sources.

(3) If means exist for manually connecting redundant load groups together, at
least one interlock should be provided to prevent an operator error that
would parallel their standby power sources.

The reasons for these requirements include the following:

(1) There is evidence based on operating experience and analytical considera-
tions that the parallel operation of standby power sources renders them
vulnerable to common-mode failures. Current designs are therefore based
on the concept of independent, redundant load groups. In these designs,
the standby power source for one load group is never automatically inter-
connected under accident conditions with the standby power source of a
redundant counterpart.

(2) There can be compromises of independence resulting from automatic bus ties
that connect the loads of one load group to the power source of another in
the event the power source of the first load group has failed. The slightly
improved defense against random failures achieved by these bus ties is
more than offset by the additional vulnerability to common-mode failures
that they create.

The limited PRA of Millstone Unit 1 for this topic was performed in conjunction
with SEP Topic VII-3. The issue in SEP Topic VII-3 relates to the existence of
a single instrument ac bus instead of redundant buses so that the failure of
tnis single bus may result in the loss of essential instrumentation or conrtrols
needed to reach safe shutdown. Although not identified in the SEP topic list,
the PRA review concluded that because of the interrelationship of the instrument
ac bus and the vital ac power source, diverse instrumentation and vital ac power
systems were considered along with the removal of the automatic bus transfers
(ABTs) in the remainder of the ac power system (480-V ac bus transfers) and the
removal of all dc system manual bus transfers. The PRA concluded that the

above changes resulted in a reduction in core-melt frequency of 10% with a cor-
responding reduction in risk of 14%. The dominant contributor to this risk
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reduction was redesign of the instrument ac power system to provide redundant
instrument ac buses. Redesign of the vital ac power system to make it more
reliable and removal of the ABTs had no impact on risk. Removal of the ABTs
alone may increase risk because the instrumentation system was subject to the
failure of the remaining power supply. (Implicit in the removal of an ABT is
the requirement to provide redundant trains of safety equipment.

During the staff's review the following issues were identified.
4.23.1 Automatic Bus Transfers

Buses 2A-3NE, 2-3NE, and 22A-1, the 120-V ac iastrument bus IAC-1, and the
120-V ac vital wus VAC-1 are supplied from automatic transfer switches that can
transfer loads between redundant sources.

The licensee has proposed to evaluate the existing ABTs ard identify any neces-
sary corrective actions by November 30, 1982.

4.23.2 ™anual Bus Transfers

The 125-V dc system has three load centers that are manually transferred between
redundant sources under administrative control; however, there are no interiocks
to prevent an operator error that would parallel the emergency power sources.

The lack of appropriate interlocks renders redundant dc sources vulnerable to
common-mode failure; therefore, it is the staff's position that appropriate
interlocks be installed or justification for not doing so be provided by the
licensee.

The licensee has proposed to evaluate the existing manual transfers and identify
any necessary corrective actions by November 30, 1982.

4.24 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 Standard
Technical Specifications (STS)(NUREG-0123), requires that the reactor protec-
tion system be designed to permit periodic testing of its functioning, including
a capability to test channels independently.

10 CFR 50.55aa(h), through IEEE Std. 279-1971 and IEEE Std. 338-1977, requires
that response-time testing be performed on a periodic basis for plants with
construction permits issued after January 1, 1971.

During the staff review, the following issues have been identified.
4.24.1 Surveillance Frequency

For the reactor trip system at Millstone, three signals (average power range
monitor (APRM)-flow biased high flux, APRM-reduced high flux, and intermediate
range monitor (IRM)) are not subjected to a channel check as frequently as
required, one signal (high steam line radiation) is not subjected to a channel
functional test as frequently as required, and one channel (APRM-reduced high
flux) is not calibrated as frequently as required.
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The limited PRA of this topic was performed using the test frequencies currently
performed at Millstone Unit 1, regardless of what the Technical Specifications
call for. For the above signals, the PRA was performed using existing test
frequencies at Millstone Unit 1 and concluded that these system components did
not contribute to the dominant failure mechanisms of the reactor protection
system (RPS). Rather, the RPS failure probability is dominated by common-mode
mechanical failures. The PRA did conclude, however, that the increased testing
required by the STS as compared with Millstone Unit 1 testing procedures would
lower the failure probabilities of the affected instrumentation.

The staff requires that the the Technical Specifications be upgraded to meet
the requirements of the STS regarding channel check frequency of the APRM-flow
biased high flux and IRM.

The licensee disagrees with this position.

The high steam line radiation signal had to be subjected to a weekly channel
functional test according to the STS (NUREG-0123), Revision 2. The new STS,
Revision 3, requires a monthly test as is actually required by the Millstone
Unit 1 Technical Specifications. Therefore, no modifications are needed.

The licensee has indicated that the APRM-reduced high-flux channel is unique to
Millstone Unit 1 because of its capability to withstand a full-load rejection
without having to scram the reactor and, therefore, is not covered by the STS.
The staff agrees that the STS does not include specific requirements for the
surveillance of this channel; however, Millstone Unit 1 Technical Specifications
recognize that "In order to assure adequate core margin during full load rejec-
tions in the event of failure of the selected rod insert, it is necessary to
reduce the APRM scram trip setting to 90% of rated power following a full load
rejection incident"; therefore, it is the staff's postition that the licensee
should survey this channel as frequently as required for other APRM channels.

The licensee disagrees with this position.
4.24.2 Channel Functicnal Test Frequency

For the following channels, a channel functional test is required to be per-
formed monthly by plant Technical Specifications. The Technical Specifications
allow reduction to a quarterly test frequency, provided a certain level of
satisfactory operational reliability is achieved; however, the licensee has

not yet exercised this option.

(1) high reactor pressure

(2) high drywell pressure

(3) low reactor water level

(4) high water level in scram discharge

(5) main steam line isolation valve closure
(6) turbine stop valves closure

(7) manual scram

(8) turbine control valves fast closure

(9) APRM-flow biased high fluy
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As stated earlier, the PRA for Millstone Unit 1 was performed using the test
frequencies currently performed. Because the test frequencies required by the
STS currently agree with test frequencies required by Millstone Technical
Specifications, there is no effect on risk of ir~lementing the STS. Should the
actual testing frequencies decrease (e.g., quarterly versus monthly testing)

as allowed by Millstone Unit 1 Technical Specifications, the risk analysis for
Millstone Unit 1 would change.

It is the staff's position that the option of increasing the test interval to
quarterly should be deleted from the Millstone Unit 1 Technical Specifications
so that the testing frequency is consistent with GF Standard Technical
Specifications.

The licensee disagrees with this position.
4.24.3 Response-Time Testing

In the Millstone Unit 1 Technical Specifications, the channel response time
between channel trip and the deenergization of the scram relay is not required
to be tested. Although the channel response time between channel trip and de-
energization of the scram relay is not required to be tested, there is assur-
ance that this time would be within the Technical Specifications limit. The
time from initiation of any channel trip, which is the time a GE type of HFA
relay is deenergized, to the deenergization of the scram relay, which is the
time the HFA relay contacts open, is given by the manufacturer as less than or
equal to 14 msec. The licensee submitted a Technical Specification change
request by letter dated September 9, 1980, to change the required response time
from 100 to 50 msec. To support this change, the licensee conducted tests on a
number of channels that determined the response times to be well below 50 msec.
This change was anproved by the NRC by Amendment 78 to the license, dated
September £, 1981. The staff performed a limited PRA of this issue for Mill-
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