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ABSTRACT

This report is Supplement No. 9 to the Safety Evaluation Report (SER) (NUREG-
0896, March 1983) for the application filed by the Public Service Company of
New Hampshire, et al., for licenses to operate Seabrook Station, Units 1 and 2
(Docket Nos. STN 50-443 and STN 50-444). 1t has been prepared by the 0ffice of
Nuclear Reactor Regulation of the U.S. Nuclear Regulatory Commission and pro-
vides recent information on open items identified in the SER. The facility is
located in Seabrook, New Hampshire. Subject to favorable resolution af the
items discussed in this report, the staff concludes that the facility can be

operated by the applicant without endangering the health and safety of the
public,
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1 INTRODUCTION AND GENERAL DESCRIPTION OF PLANT

1.1 Introduction

On March 7, 1983, the U.S. Nuclear Regulatory Commission staff (NRC or staff)
issued a Safety Evaluation Report (SER), MUREC-0896, on the application of Public
Service Company of New Hampshire (PSNH, hereinafter referrec to as the applicant)
for licenses to operate Seabrook Station, Units 1 and 2. In April 1983, the NRC
issued the first supplement to the SER (SSER 1), in June 1983 the second supple-
ment (SSER 2), in July 1985 the third supplement (SSER 3), in May 1986 the fourth
supplement (SSER 4), in July 1986 the fifth supplement (SSER 5), in October 1986
the sixth supplement (SSER 6), in October 1987 the seventh supplement (SSER 7),
and in May 19839 the eighth supplement (SSER 8). This ninth supplement (SSER 9)
provides information to update the status of the NRC review.

Each of the sections and appendices to this supplement bears the same designation
as the related portion of the SER. The contents of this document are supple-
mental to the initial SER and SSERs 1 through 8, and not in lieu of those docu-
ments unless otherwise noted. Appendix A is a continuation of the chronology

of this safety review. Appendix B 1ists any references other than NRC documents
or correspondence between the NRC staff and the applicant cited in this
supplement.* Appendix D 1ists acronyms and initialisms used in this supplement.
Appendix F identifies the principal staff contributors and consultants.

Appendix Y is a technical evaluation report prepared for the NRC staff by its
contractor, EG&G Idaho, Inc., which gives the results of the staff's and EGAG's
review of the applicant's response to the TMI Action Plan requirements of
NUREG-0737, Item I1.D.1, “Performance Testing of Relief and Safety Valves."
Appendix Z is a technical evaluation report prepared for the NRC staff by its
contractor, Idaho National Engineering Laboratory, in regard to the resolution
of Generic Letter 83-28, Item 4.5.3, "Reactor Trip System Reliability (Testing

*Availability of reference materials cited is provided on the inside front cover
of this report.

Seabrook SSER 9 1-1 12/20/89




Intervals)." Appendix AA is the report of the Advisory Committee on Reactor
Safeguards on the emergency plan for full-power operation of Seabrook Unit 1.

Appendices C, E, and 1 through X have not been changed by this supplement.

The NRC Project Manager for the Seabrook operating license review is Mr. Victor
Nerses. He may be reached by telephone at (301) 492-144]1 or by mail at the
following address:

Mr. Victor Nerses, Project Manager
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, DC 20555

1.8 Confirmatory Issues

In Section 1.8 of the SER and its supplements, the staff noted that some items
have been resolved essentially to its satisfaction but that certain confirmatory
information for these items has not yet been provided by the applicant.

This supplement closes the following confirmatory items. The items and the sec-
tion of this supplement that presents the results of the staff's evaluation
follow.

Radiation data management system (7.5.2.2)
Fire protection (9.5.1.4)

Control room habitability (6.4)

Sampling and analyses of effluents (11.5)
Containment heat removal system (6.2.2)

PN~
ooy
oo~

e e e S

The remaining confirmatory items and the sections of the SER or its supplements
where they are discussed are listed below. The staff has decided that the
confirmatory issues listed below may be resolved after initial operation.

Loose parts monitoring system (4.4.5.3)

Steam generator tube rupture (15.6.3)

Cable tray supports (3.7.3)

Turbine system maintenance program (3.5.1.3)

Inadequate core cooling, TMI Action Plan Item 11.F.2 (4.4.5.4)
Tests, operational procedures, and support systems (5.4.7.5)
Initial test program (14)

SN NN~~~
U B S~
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1.9 License Condition Items

In Section 1.9 of the SER, or in its supplements, the staff noted several issues
for which a license condition may be desirable to ensure that staff requirements
are met during plant operation if those requirements have not been met before
the operating license is issued. The license condition may be in the form of a
condition in the body of the operating license, or a limiting condition for
operation in the Technical Specifications appended to the license. As of this
supplement, the remaining license condition is:

(21) Safety parameter display system, TMI Action Plan Item 1.D.2 (18.2)
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3 DESIGN CRITERIA FOR STRUCTURES, SYSTEMS, AND COMPONENTS

3.9 Mechanical Systems and Components

3.9.3 ASME Code Class 1, 2, and 3 Components, Component Supports, and Core
Support Structures

In Tight of the thermal stratification found in the pressurizer surge line of
several pressurized-water reactors (PWRs), the NRC staff issued Bulletin 88-11
on December 20, 1983. Since thermal stratification causes changes in piping
stresses, fatigue life, and line deflections from those predicted in the
original design, all licensees and near-term operating license applicants of
PWR plants were requested to conduct visual inspection of the surge line, to
update stress and fatigue analysis for ensuring compliance with the American
Society of Mechanical Engineers Boiler and Pressure Vessel Code (ASME Code),
and to monitor thermal conditions and line deflections. Actions requested
should be completed within the periods specified in the bulletin, unless the
NRC staff considers the changes acceptable.

As noted in SSER 8, in response to the bulletin, the applicant submitted a

letter dated March 7, 1989, to which were attached Westinghouse Topical Reports
WCAP-12151 and -12152 and a Westinghouse surge line isometric drawing (Drawing
No. SURG-W0049, "Pressurizer Surge Line of Seabrook Plant, Unit 1"). The appli-
cant provided additional information in response to staff questions in April 1989
in Supplement 1 to WCAP-12151 and -12152. The applicant submitted a detailed
plant-specific stress analysis of the surge line in a letter dated June 30, 1989,
to which were attached Westinghouse Topical Reports WCAP=12305 and -12306. The
submittals indicated that at Seabrook Unit 1, the applicant had conducted a walk-
down after hot functional testing, instrumented sensors, and performed a quanti-
tative assessment to show compliance with the ASME Code. The following is the
staff's evaluation of information presented in the above submittals.
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Section 5.1 in WCAP-12151 and 12152 indicates that no signs of distress in
the supports and no indication of any crushed insulation or signs of abnormal
pipe movements were found during the walkdown conducted after hot functional
testing. This is positive evidence that clearances around the pipe wern ade-
quate to accommodate piping thermal deflection by stratification,

The staff reviewed the locations of therma) and displacement monitoring points.
It found inconsistencies in sensor locations in the letter dated March 7, 1989;
WCAP-12151 and -12152; and Drawing No. SURG-W0049. In addition, the applicant
had not described their intended application. The applicant clarified these
matters in a conference call, and a detailed monitoring location was provided
in WCAP-12305 and -12306 in conjunction with the description of the monitoring
program,

The staff reviewed a comparison of varisus operating parameters and therma)
monitoring results at Seabrook Unit 1 with those of four similar westinghouse=
designed PWR plants for which plant-specific analyses had been performed

(Tables 1 and 2 in Supplement 1 to WCAP-12151 and =12152). The staff found that
the Seabrook operating parameters and monitoring results are enveloped by the
four plant-specific analyses.

In the letter dated June 30, 1989, and WCAP-12305 and =12306, the staff found
that temperature and displacement data obtained during recent heatup operations
at Seabrook were incorporated into the bounding transient set for calculating
the stratification-induced therma) stresses. The applicant indica*ed that the
monitoring would continue during the ascension phases of the plant startup to
confirm that the olant-specific data remain within the limits of the bounding
transient set. The staff believes, however, that the monitoring should continue
until the next refueling outage to ensure that the thermal transients used in
the Seabrook surge line design are indeed bounding, since some operational tran-
sients may not take place during the startup tests.

WCAP-12305 and -12306 describe fatigue evaluations of striping effects on the
surge line. Generic information from Westinghouse indicated that Westinghouse
had conducted a flow test in its wWaltz Mil) Laboratory. Striping amplitudes
an. frequencies were conservatively defined on the basis of the test results.
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The attenuation effects of time and distance on the amplitude of thermal strip-
ing also were considered. The staff found that the approach for assessing the
striping effects is conservative and the calculation results are acceptable.

WCAP=12305 and ~12306 describe the methods and procedures used in calculating
stratification effects. The calculated stresses and fatigue usage factors

were combined with effects of other loadings, including striping. The staff
reviewed the above information and found that the approaches used are reasonable
and the resultants of stresses and fatigue usage factors are within the allow-
able values committed to in the Final Safety Analysis Report. The values

are given in Section 11l of the ASME Code, 1977 edition through 1979 summer
addenda.

Cone lusions

On the basis of its review of information provided by the applicant, the staff
concludes that the applicant has made acceptable efforts to meet Action Items
2.a and 2.¢ in NRC Bulletin 88-11. Its efforts have demonstrated that on the
basis of the bounding input from the hot functional test at Seabrook and avail-
able stratification data of four other westinghouse plants, the surge line meets
the applicable design code. However, the applicant should commit to continue
monitoring the surge line until its first refueling outage to ensure that the
design thermal transients and stratification temperature profiles used at this
time are indeed bounding for verifying compliance with the ASME Code.

3.9.3.2 Design and Installation of Pressure Relief Devices

EG&G, Idaho, under a contract with the NRC, provided a technical evaluation
report (TER) (see Appendix Y) that gives the results of the staff's and EG&G's
review of the applicant's submittals in response to the TMI Action Plan require-
ments of NUREG-0737, Item II.D.1, "Performance Testing of Relief and Safety
Vaives." The staff endorses the findings in the TER. On the basis of these
results, the staff concludes that the applicant has provided an acceptable
response,
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6 ENGINEERED SAFETY FEATURES

6.2 Containment Systems

6.2.2 Containment Heat Removal System

6.2.2.2 Conclusion

In SSER 7, the staff stated that it would allow operation with the present
containment building spray/residual heat removal (CBS/RHR) pressure isolation
short-term-action configuration until the first refueling cutage, but would
condition the operating license to require that the applicant perform certain
long-term actions. Subsequently, in its letter dated March 30, 1989, the appli-
cant stated that a design change is being developed that provides for long-term
actions to address the staff's concerns regarding the CBS/RHR system interface.
This design change involves the addition of a check valve in series with each of
the four existing check valves that provide isolation at the CBS/RHR system
interface. The applicant submitted a complete description of this design change
for staff review and approval on May 1, 1989. The applicant also committed, on
receipt of staff approval, to expedite the implementation of this design change
an” to try to improve the previously accepted schedule of installation befor.
startup from the first refueling outage. On the basis of its review and evalua-
tion of these commitments, the staff concluded in SSER 8 that the commitments
were acceptable and that the license condition proposed in SSER 7 was no longer
required. In SSER 8, the staff listed this item as Confirmatory Item (61).

Region 1 inspections, including the most recent one (week of November 11, 1989),
confirmed that both short- and long-term actions have been completed. The fol-
Towing inspection reports document the closeout of Confirmatory Item (61): In-
spection Report (IR) 50-443/88-10, IR 50-443/89-01, IR 50-443/89-08, IR 50-443/
89-09, and IR 50-443/89-83.
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6.4 Contro) Room Habitability

In Section 6.4 of SSER 7, the staff found that the inherent single-failure
problem of the control room habitability system restricted operation to no
greater than 5 percent of rated power and stated that, before proceeaing above
5 percent of rated power, the applicant should demonstrate to the satisfaction
of the NRC staff that the control building air (CBA) system provides protection
in accordance with the provisions of Sections 6.4, 6.5.1, and 9.4.1 of the
Standard Review Plan (SRP, NUREG-0800) and General Design Criterion (GDC) 19

of Appendix A to Part 50 of Title 10 of the Code of Federal Regulations (10 CFR
Part 50).

in SSER 7, the staff stated that NRC inspectors had observed that the contro)
building heating, ventilation, and air conditioning (HVAC) (CBA) system was
susceptible to the single failure of 4160~V ac bus E5 or E6 in the absence of
operator action and that other problems had been noted in system operation and
logic that may have negated the design basis in the applicant's Safety Analysis
Report. If a vital electric bus fails, the damper located on the discharge of
the operable makeup air fan must be opened manually with a handwheel override
operator to allow the control room to be pressurized. In this situation the
control room cannot be isolated because the radiation monitors cannot function
as designed. This realignment process also necessitates that the makeup air
purge line valve, corresponding to the contaminated intake, be manually opened.
This allows the contaminated intake to be purged with air from the clean intake
when the makeup air fan restarts.

In SSER 8, the staff noted that in a letter dated March 2, 1987, the applicant
committed to provide the details of modifications to the CBA system for NRC

staff review before they were implemented. In a letter dated January 22, 1988,
the applicant described the proposed modifications to the system and provided &
reanalysis of the post-loss-of-coolant-accident radiological doses to the contro)
room personnel as a result of the proposed modifications. In a letter dated
June 17, 1988, the applicant provided additional information. In a letter

dated March 30, 1989, the applicant stated that proposed technical specifica-
tions pertaining to this design change will be submitted and that this design
change will be completed by September 30, 1989,
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On October 2 and 3, 1989, the NRC staff inspected the modified CBA system. The
siaff found that the proposed additional high-efficiency particulate air filter
F-8038 and the proposed bypass piping with two backdraft dampers were installed.
The original two purge lines were capped off and their associated purge valves
had been removed. In the applicant's report, "Control Room Area Ventilation
System 18 Month Surveillance," dated September 29, 1989, the staff found that
the flow halance of the modified CBA system is within the acceptance criterion
of the Seabrook Technical Specifications, which is 1100 cubic feet per minute
(cfm) + 10 percent. On the basis of the surveillance report of September 29,
1989, emergency filter train A, CBA-F-38, had a total flow of 1193 cfm, which
consisted of 573 cfm of makeup air and 620 cfm of recirculation air. Emergency
filter train B, CBA-F-8038, had a total flow of 1173 cfm, which consisted of
579 cfm of makeup air and 594 cfm of recirculation air. These test results
indicated that the makeup air was within the design value of < 600 cfm.

A positive differential pressure (DP) between the control room and its adjacent

areas is maintained in the control during normal and emergency 'perational
modes. The surveillance test ind” - that the DP between the control room

and the outside was 0.15 in. wate- e (WG) and the DP between the control room
and the cable spreading room wa: in. WG. These values are greater than the
Technical Specification value <5 in. WG.

On October 3, 1989, the control room was in the emergency mode of operation
because electrical bus E6 was undergoing maintenance. The staff observed that
the emergency filtration train maintained a positive DP between the control room
and other areas.

On the basis of the above findings, the staff concludes that the implemented
modifications in the control room resulted in an acceptable surveillance test;
therefore, the completion of the modifications closes Confirmatory Item (58).

In SSER 8, the staff found on the basis of its independent analysis, that the
control room operator dose: are within the criteria of GDC 19. Therefore, the
staff concluded that when the proposed modification is implemented, the control
room habitability system will provide radiological protection in accordance
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with SRP Sections 6.4, 6.5.1, and 9.4.1 and GDC 19 and, hence, is acceptable.

As noted previously, on October 2 and 3, 1989, the staff visited the site and

verified that the modification had been implemented (Inspection Report 50-443/
84-09). This completes Confirmatory Item (58).
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7

INSTRUMENTATION AND CONTROLS

7.%

Information Systems Important to Safety

7.5.2 Specific Findings

7.5.2.4 Post-Accident Monitoring Instrumentation

The staff completed its review of the applicant's conformance to Regulatory Guide
(RG) 1.97, Revision 3, by providing its safety evaluation (SSER §) to the appli-
cant in July 1986. The staff concluded that the applicant's design was accept-
able with respect to conformance to RG 1.97, except for the following variables:
accumulator tank level and pressure, containment sump water temperature, and
quench tank temperature (pressurizer relief tank temperature). The staff
accepted the applicant's commitments (1) to install Category 2 accumulator tank
level or pressure instrumentation and (2) to either show that quench tank
temperature, including the maximum expected saturation temperature, will remain
functional and on scale during any accident that 1ifts the pressurizer relief
valves or provide a range that will envelope these conditions. By letters

dated May 19 and July 10, 1989, the applicant requested that the staff :u=-
evaluate the accumulator tank level and pressure, containment sump water
temperature, and quench tank temperature issues.

The staff's review of the applicant's submittals shows that the applicant either
conforms to, or has provided an acceptable justification for deviations from,
the guidance of RG 1.97 for the above variables. Specifically:

(1) RG 1.97 recommends Category 2 accumulator tank level or pressure instrumen=-
tation, with a range of 0 to 700 psig, to monitor the operation of the
accumulator tank. The applicant has stated that it plans to upgrade the
accumulator tank pressure instrumentation to satisfy the criteria of Design
Category 2. This is in accordance with RG 1.97 and is therefore acceptable.
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The applicant is providing accumulator tank pressure instrumentation with

a range of 0 to 700 psig. The applicant states that this is adequate be-
cause the design pressure of the tank is 630 psig. On the basis of the tank
design pressure, the staff finds that the range of 0 to 700 psig is adequate
and acceptable.

(2) RG 1.97 recommends Category 2 containment sump water temperature instru-
mentation to monitor the removal of heat from the containment. The appli~
cant is providing Category 2 containment spray heat exchanger inlet temper=
ature instrumentation. The applicant states that the net positive suction
head calculations for the containment sprzy and residual heat removal pumps
assume saturated conditions in the conta‘nment sump. Saturated conditions
result in the maximum possible sump temperature. Therefore, the containment
sump water temperature is monftored at the inlet to the containment spray
heat exchanger. On the basis of the justification provided by the appli=
cant, the staff finds the alternate instrumentation acceptable.

(3) RG 1.97 recommends quench tank temperature instrumentation with a range
of 50°F to 750°F to monitor the operation of the quench tank. The applicant
has provided instrumentation with a range of 50°F to 350°F. The applicant
states that the maximum expected saturation temperature is 338°F, which
corresponds to the quench tank rupture disk pressure of 100 psig. There-
fore, the instrumentation provided by the applicant is acceptable.

Conclusion

On the basis of its review of the applicant's submittals, the staff concludes
that the Seabrook Unit 1 and 2 design is acceptable with respect to conformance
to RG 1.97, Revision 3.
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9 AUXILIARY SYSTEMS

9.5 Other Auxilia“v Systems

9.5.1 Fire Protection
9.5.1.4 General Plant Guidelines

Ventilation

In SSER 8, the staff noted that the applicant's fire hazards analysis indicated
the need to modify the plant to incorporate charcoal filter unit detection sys-
tems and other modifications and that the applicant had committed to complete
the modifications by September 30, 1989. The staff accepted the completion date
committed to by the applicant, but noted that in no case shall the applicant
proceed above 5 percent of rated power without completing the modifications
dictated by the fire hazards analysis.

In a Tetter dated September 22, 1989, regarding fire protection for the heating,
ventilation, and air conditioning (HVAC) system, the applicant reported that all
the charcoal filter carbon monoxide fire detection (COFD) systems it had commit-
ted to install have essentially been completed, except for those detectors associ-
ated with the control building (CB) HVAC system. The applicant reported that
during preoperational calibration and testing, the solid-state detectors in the
COFD system for the CB HVAC system had not performed in accordance with the

design specifications. The applicant concluded that the solid-state sensors are
inappropriate for this application.

To resolve this problem, the applicant will install electrochemical sensors that
preliminary testing has indicated will work and that satisfy existing design
requirements. In discussions with the applicant, the staff was satisfied with
the applicant's actions to resolve the problem.
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The staff finds that the applicant's commitment to have the carbon monoxide fire
detection system for the control building heating, ventilation, and air condi-
tioning system fully operational before plant ascension into Mode 4 as required
by the Technical Specifications is acceptable. This requirement to demonstrate
the system fully operational each time before the plant ascends into Mode 4 is
more restrictive than performing the one confirmatory test committed to by the
applicant. Therefore, this issue is closed.
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11 RADIOACTIVE WASTE MANAGEMENT

11.5 Process and Effluent Radiological Monitoring and Sampling Systems

11.5.2 Evaluation Findings

The radioactive particulate and iodine sampling and analysis described in
NUREG-0737, TMI Action Plan Item II.F.1, Attachment 2, represent substantial
departures from the conventional design and operating concepts in the detection
and measurement of plant radiological releases. This process requires the
sampling system to detect, collect, and analyze representative samples of radio-
active iodine and particulates in highly radioactive plant gaseous effluents
during and following an accident, with overall system accuracies within &

factor or 2.

Without a representative sample and analysis of the radioiodine content of piant
gaseous effluents, the operator of a nuclear power plant in which a nuclear
accident has occurred is faced with the alternative of calculating projected
offsite doses to the population by using calculations that may be based on
extremely conservative assumptions or rapidly obtaining radiation measurements
in the field. The requirements of TMI Action Plan Item II.F.1 were promulgated
to ensure that a plant operator would have the capability, under accident condi-
tions, to obtain and analyze samples of the plant gaseous effluents that would
be sufficiently representative of the actual discharge conditions to permit a
realistic assessment of projected offsite doses to the population.

In SSER 5, the staff concluded that the design and operation of the process and
effluent radiological monitoring and sampling system conform to the requirements
of Attachments 1 and 2 to TMI Action Plan Item II.F.1, except for the system's
capability to obtain representative iodine and airborne particulate samples.
Therefore, the staff specified in the supplement the following license condition:
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Before startup following the first refueling outage, the applicant
shall demonstrate that the fodine/particulate sampling system is
operable and wil) perform its intended function.

In a letter dated March 30, 1989, the applicant stated that (1) the operability
of the iodine and airborne particulate sampling system for obtaining represent-
ative samples had been demonstrated with iodine and particulate transmission
modeling and analyses by the applicant's contractor, Science Applications Inter-
national Corporation (SAIC); (2) the SAIC modeling and analyses identified the
need for a system design change to improve the transmission factors for the wide-
range gas monitors; (3) the applicant had developed a system design change in
accordance with the SAIC finding; (4) SAIC had remodeled and reanalyzed the sys-
tem on the basis of the applicant's revised system design and demonstrated that
it provided acceptable transmission factors; (5) the applicant committed to have
this design change implemented by September 30, 1989; and (6) the applicant also
committed to submit by May 30, 1989, a report of the SAIC modeling and analyses
for the staff's review.

In SSER 8, the staff closed the license condition on the basis of the preceding
commitments subject to the staff's future audit of the applicant's commitments.
In a response involving the commitments, the applicant submitted with its trans-
mittal letter of May 30, 1989, a report entitled "Radioiodine and Particle
Transmissfon Through Selected Sampling Lines at Seabrook Station," which was
prepared by SAIC. The staff performed an acceptance review of this report
regarding the adequacy of the design and operation of the Seabrook system to
obtain and quantify the representative samples in accordance with the require=~
ments specified in TMI Action Plan Item II.F.1l. The staff also visited the
Seabrook site on October 12, 1989, and audited the installation of the modified
sampling system as recommended by SAIC and the implementation of plant operating
procedures to ensure the use of proper sample loss transmission factors accept-
able to the staff.

The Seabrook effluent radiological monitoring system is designed to provide
information concerning radiocactivity levels in plant gaseous discharges to the
environs during normal operation of tne plant as well as during and following
design-basis accidents. The system consists of (1) the auxiliary and service
building exhaust monitor (ASBEM); (2) the stack wide-range gas monitor, both
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Tow range (WRGM-LR) and high range (WRGM-HR); and (3) the gland steam condenser
exhaust monitor (GSCEM). A1) sample lines for these effluent radiation monitors
are made of Type 316 stainless steel and have the following as-buiit physical
and operating characteristics:

Ivzide Relative

Length diameter Flow rate Temperature humidity
Monitor (ft) (in.) (cfm)* (F®) (%)
ASBEM 36 0.87 3.0 110 50
WRGM- LR 122 0.61 1.7 110 50
WRGM-HR 122 0.61 1.7 110 50
GSCEM 16 0.37 1.0 135 95

The experimental values of the iodine deposition velocity and of the resuspension
and fixation rates were measured using replicas of two Seabrook sample lines
(WRGM-LR and GSCEM) at the SAIC testing facility to estimate the iodine trans-
mission (loss) factors. The physical and operating characteristics of the
WRGM-LR and the GSCEM were replicated experimentally. SAIC measured radioiodine
concentrations and radioiodine species at the inlet and outlet of the sample test
lines during the 4-hour radioiodine injection period. Following the injection
period, the sample lines were purged with filtered air to measure resuspension

of deposited iodine during a subsequent 22-day period.

Estimates of the deposition, fixation, and resuspension values obtained from
measurements for Seabrook Station and data previously obtained for comparable
sample 1ines from other reactor sites were used by SAIC to recommend the follow-
ing gaseous radioiodine transmission factors for use at Seabrook:

Monitor Factor
ASBEM 0.96
WRGM- LR 0.8
GSCEM 0.95
WRGM-HR 0.4 (initial)
0.7 (equilibrium)

The transmission factor (TF) is defined as the ratio of the iodine concentra=-
tion at the outlet of the sample line to that at the inlet. The lower the TF,
the greater the loss of iodine as a result of the deposition of iodine in the

*cfm = cubic foot per minute
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sample line. The recommended initfal TF for the WRGM-HR line is 0.4, It is
estimated to increase to 0.7 at equilibrium approximately 200 hours after an
accident. The ASBEM, WRGM-LR, and GSCEM lines are normally in operation. The
modified WRGM-HR line, which is not normally in operaticn, consists of two sec-
tions: the high sample flow (1.7 cfm) rate section of the WRGM-LH 1{ine and a
new low sample flow (0.06 cfm) rate section vrom an isokinetic probe in the
WRGM-LR 1ine to the high-range monitering skid. This modification will ensure
that the highly radicactive postaccident sample would trave!l only a short dis-
tance (6 feet) in a small diameter (1/4-inch) at the low flow rate from the
WRGM=-LR 1ine (3/4-inch-diameter).

The following radicactive iodine species distributions were measured by SAIC
during the injection period, and they were compared with iodine source terms
expected during and following an accident (Regulatory Guide 1.4).

Regulatory
Distributicn SAIC test Guide 1.4
Inorganic (%) 97 91
Particulate (%) 1 5
Organic (%) 2 4

Under normal reactor operating conditions, the forms of radioiodine observed in
plant atmospheres and plant gaseous effluents are (1) the elemental form of
fodine, which appears as the two-atom molecule I; and which can exist at normal
ambient temperatures (50°F to 100°F) as either a gas or adsorbed on a solid
(particle); (2) possibly the hypoiodous acid form HOI, as a vapor or gas; and
(3) the organic form, usually assumed to be CHgl. Historically, for design-
basis-accident analyses, the staff has assumed iodine species distribution to be
5 percent particulate, 4 percent organic, and 91 percent elemental. Elemental
(inorganic) fodine is the most reactive of the iodine species and the most likely
to deposit in sample lines. The staff accepts the iodine species distributions
used by SAIC for the transmission measurements far Seabrook.

Gaseous effluents from most nuclear plants can be described as comparatively
free of particulates as the result of upstream filtration by high efficiency
particulate air (HEPA) filters. At Seabrook, however, less than 45 percent of
the plant stack effluent is filtered by HEPA filters. The auxiliary and service
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building and the gland steam condenser exhausts are filtered by the upstream
HEPA filters before effluents are released to the environs. All sample lines
(ASBEM, GSCEM, WRGM-LR, and WRGM-HR) are equipped with isokinetic sample probes.

SAIC calculated airborne particulate TFs through the sample lines using the
computer code DUCT it had developed. The code calculations were based on

(1) the length and numbers of vertical and horizonta) sample lines and bends
(slanted sections were considered horizontal), (2) the diameter of the line,
(3) the mean fluid velocity in the line, and (4) the particle characteristics
(diameter and density). At Seabrook, the particle diameter and density were
not measured. SAIC instead assumed the particle density to be in the range of
1 to 3 grams per cubic centimeter with particle diameter in the range of 0.1
to 5 micrometers.

Using the preceding assumptions and the computer code calculations, SAIC
recommended the following airborne particle TFs for Seabrook:

Monitor Factor
ASBEM 0.9
WRGM- LR n.8
NRGM'HR f:_ 7
GSCEM ). 9

During the site visit, the staff found that the radioiodine and particulate TFs
recommended by SAIC were in use at Seabrook and had been incorporated in the
following station operating procedures (SOPs):

(1) SOP No. CS-0910.10, "Gaseous Effluent Sampling," Rev. 3, October 2,
1989

(2) SOP No. CS-0925.02, "Post-Accident Activity Analysis," Rev. 1, May 19,
1988

(3) SOP No. (S5-0925.07, "Post-Accident Gas campling," Rev. 2, October 2,
1989
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On the basis of the staff's review of the SAIC report in developing the Seabrook
TFs for radioiodine and particulate sample lines, along with review of SAIC's
referenced reports (NUREG/CR-4786, EGG-2480, "Transport Behavior of lodine in
Effluent Radioactivity Monitoring Systems," October 1987, and NUREG/CR-1992,
"In-Plant Source Term Measurements at Four PWRs," Auguct 1981), and also of the
staff's audit of the system installation and operation at the Seabrook site, the
staff finds the TFs recommended by SAIC to be acceptable for use at Seabrook
under accident conditions to assess projected offsite radiological consequences
to the population.

Conclusion

On the basis of the above evaluation, the staff concludes that (1) SAIC Report
No. 89-1422, "Radioiodine and Particle Transmission Through Selected Sampling
Lines at Seabrook Station," dated May 1989, is an acceptable reference for use
in the operation of the Seabrook effluent samp)ing system under accident condi-
tions and (2) the design and operation of the as-built Seabrook effluent radio-
logical monitoring and sampling system conform to the requirements of Attachment
2 to NUREG-0737, Item II.F.1. The staff's acceptance, therefore, closes
Confirmatory Item (60).
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13 CONDUCT OF OPERATIONS

13.1 Organizational Structure and Qualificaticns

13.1.1 Management and Technical Support Organization
13.1.1.1 Corporate Organization

By letter dated July 19, 1989, New Hampshire Yankee (NHY) Division of Public
Service Company of New Hampshire submitted changes to the organization of
NHY. NHY is responsible for the Seabrook Station. The changes and the
staff's evaluation of the changes follow.

NHY has established the new position of Senior Vice President and Chief
Operating Officer. The person in this position will report directly to the
President and Chief Executive Officer, NHY, and will direct the organizational
units responsible for the operation and support of the Seabrook Station. In
addition, the title of Vice President-Nuclear Production has been changed to
Executive Director-Nuclear Production, and the title of Vice President-
Engineering, Licensing and Quality Programs has been changed to Executive
Director-Engineering and Licensing.

The staff finds these changes acceptable because they have not reduced the
level of technical support for the Seabrook Station and they continue to meet
the appropriate acceptance criteria of Section 13.1 of the Standard Review
Plan (NUREG-0800).

13.3 [Emergency Planning

13.3.1 Introduction

The NRC staff has completed its review of emergency preparedness for full-power
licensing for the Seabrook Station. The acceptance criteria used as the basis
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for the staff's review are specified in Section 13.3, "Emergency Planning," of
the Standard Review Plan (NUREG-0800) and include the planning standards of

10 CFR 50.47(b), the requirements of Appendix E to 10 CFR Part 50, and related
implementing guidance, primarily NUREG-0654/FEMA-REP-1, Revision 1, "Criteria
for Preparation and Evaluation of Radiolcgical Emergency Response Plans and
Preparedness in Support of Nuclear Power Plants," dated November 1980.

The Seabrook Station Radiological Emergency Plan (SSREP), the onsite plan, is
discussed in Section 13.3.3. Offsite plans are discussed in Section 13.3.4 and
include the New Hampshire Radiological Emergency Response Plan (NRRERP) for the
New Hampshire portion of the plume exposure emergency planning zone (EPZ), the
utility=prepared Seabrook Plan for Massachusetts Communities (SPMC) for the
Massachusetts portion of the plume EPZ, and the Maine Ingestion Pathway Plan
(MIPP) for the ingestion exposure pathway EPZ. The findings and determina-
tions of the Federal Emergency Management Agency (FEMA) are also presented in
Section 13.3.4.

The staff concludes that the Sesbrook Station radiological emergency plans and
preparedness meet the requirements of 10 CFR 50.47 including the 16 planning
standards for onsite and offsite emergency plans; the requirements of 10 CFR
Part 50, Appendix E; and the guidance criteria from NUREG-0654/FEMA-REP-1 for
meeting the planning standards, and, therefore, there is reasonable assurance
that adequate protective measures can and will be taken in the event of a radio-
logical emergency at Seabrook.

The staff bases its conclusions onj%%kessment of the adequacy and implementabil-
ity of the onsite plan and on its review of the FEMA findings and determinations
regarding the adequacy and implementability of the State, local, and utility-
prepared offsite plans. The staff assessment included (1) NRC and FEMA reviews
of emergency plans, (2) NRC anc FEMA evaluations of emergency preparedness exer-
cises, (3) NRC onsite inspections of the applicant's emergency preparedness pro-
gram, (4) offsite assistance and assessment visits by FEMA staff, and (5) other
information provided on the record by FEMA and the applicant related to Seabrook
emergency preparedness.
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13.3.2 Background

The Seabrook Station plans describing the responsibilities and capabilities of
the onsite emergency response organization are contained in the SSREP. The
applicant has defined a plume exposure pathway EPZ that is about 10 miles in
radius. The actual boundaries of the zone have been determined to take into
account local conditions, primarily the jurisdictional boundaries of those com=
munities that are within a radial distance of about 10 miles of the Seabrook
site. The Seabrook plume exposure EPZ is shown in Figure 1%51.

The plume EPZ includes the States of New Hampshire and Massachusetts. Emergency
plans for New Hampshire and the 17 local communities within the New Hampshire
portion of the plume EPZ are contained in the NHRERP. Because of the refusal

of the Commonwealth of Massachusetts to participate in the emergency planning
process for Seabrook, the applicant has developed an emergency plan to compensate
for the lack of participation of the Commontwealth and the six local communities
within the Massachusetts portion of the plume EPZ. This plan is referred to as
the Seabrook Plan for Massachusetts Communities (SPMC). The ingestion pathway
EPZ for Seabrook is about 50 miles in radius and includes the States of New Hamp-
shire, Massachusetts, and Maine.

13.3.3 Evaluation of Onsite Emergency Preparedness

The staff has reviewed the Seabrook Station Radiological Emergency Response
Plan (SSREP, the onsite plan) through Revision 4, dated October 1989.* The
results of prior staff reviews of the adequacy of onsite emergency preparedness
are documented in Section 13.3 of the SER and subsequent supplements to the SER:
SSER 1, dated April 1983; SSER 4, dated May 1986: and SSER 8, dated May 1989,

The Seabrook Station public alert and notification system (PANS) is described in
the SSREP.** Primary public alerting within the plume EPZ will be accomplished

*This plan has not yet been docketed by the applicant. The staff reviewed an
"Jnformation pnly“ copy. Only minor changes have been made in SSREP, Revi-
sion 4. The applicant is to docket Revisinn 4 before this supplement is issued.

**A detailed description of the PANS design is given in the "Seabrook Station
Public Alert and Notification System FEMA-REP-10 Design Report," dated April 30,
1988, and Addendum 1 to that report dated October 14, 1988.
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Figure 13.1 Seabrook zlume exposure emergency planning zone
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through the activation of pole-mounted fixed sirens in the New Hampshire portion
of the plume EPZ and the vehicular alert and notification system (VANS) in the
Massachusetts portion of the plume EPZ. Ninety-four sirens are permanently
mounted in the New Hampshire EPZ. For Massachusetts, VANS will be deployed to
16 acoustic locations from 6 staging areas and 1 summertime-only satellite stag-
ing area. (See Section 13.3.4.2 for further discussion of the VANS.) Along the
public beaches in Seabrook and Hampton, New Hampshire, the sirens will provide
both an alert signal and public address messages. FEMA findings regarding the
PANS for the New Hampshire EPZ and the VANS for the Massachusetts EPZ are given
in Section 13.3.4.

Hearings on onsite emergency preparedness issues were completed in October 1986,
and an Atomic Safety and Licensing Board decision was issued on March 25, 1987
(LBP-87-10). A license for fuel loading and precriticality testing was issued

on October 17, 1986, and a license for low-power testing and operation not to
exceed 5 percent was issued on May 26, 1989. In support of the low-power license
application, the staff evaluated Seabrook emergency preparedness in accordance
with the provisions of 10 CFR 50.47(d), and concluded in SSER 8 that the onsite
plan for the Seabrook Station provided an adequate planning basis for an accept-
able state of onsite emergency preparedness and met the requirements for issuance
of a license authorizing low-power testing and operation.

Over the course of the licensing process for the Seabrook Station, some 14 in-
spections involving the evaluation of the onsite emergency preparedness program
have been conducted by the NRC staff and documented in inspection reports, in-
cluding four emergency preparedness exercise evaluations. The staff evaluation
included a 2-week onsite emergency preparedness appraisal conducted in December
1985 with followup appraisals in March and June 1986. These team inspections
assessed in depth the utility's emergency preparedness program and capability
to implement the SSREP. A1l corrective actions and open items identified in
the NRC inspection reports have been satisfactorily resolved. The staff will
continue to conduct inspections of the onsite emergency preparedness program as
part of the NRC routine inspection program following authorization for full-
power operation,
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Regarding evaluation of onsite exercises, the staff observed the performance of
the onsite emergency response organization during the conduct of four emergency
preparedness exercises: the February 1986 joint exercise of the onsite plan and
the NHRERP; the December 1987 exercise of the unsite plan only; the June 28-29,
1988, full-participation exercise involving the onsite plan, the NHRERP, and

the SI'MC; and the September 27, 198%?partia];participation exercise involving
the onsite plan and representatives of the State of New Hampshire and the New
Hampshire Yankee Offsite Response Organization. The results of these exercise
observations are documented in inspection reports including, for the most recent
exercise, Inspection Report 50-443/89-10, in which the staff concluded that the
utility's performance during the exercise demonstrated the ability to implement
the emergency plan and procedures in a manner that would provide adequate pro-
tective measures for the public.

On the basis of previous staff conclusions, as documented in SSER 8, and the
staff's continued technical review, inspections, and exercise evaluations, the
staff finds that the SSREP meets NRC requirements and is acceptable for full-
power licensing and operation.

13.3.4 Evaluation of Offsite Emergency Preparedness

The staff's evaluation of offsite emergency preparedness in this supplement is
based primarily on FEMA's findings of adequacy, as reported by FEMA to the NRC.
FEMA has provided its findings and determinations regarding offsite emergency
preparedness for Seabrook Station to the NRC by memoranda dated December 14,
1988, and December 18, 1989. This supplement provides the staff's conclusions
on offsite emergency preparedness, following staff review of FEMA's findings

and determinations in regard to State, local, and utility-prepared offsite emer-
gency response plans and preparedness.

The applicant has submitted offsite plans for the States of New Hampshire and
Maine and its own utility-prepared offsite emergency plan for the Massachusetts
portion of the EPZ. In accordance with the NRC/FEMA Memorandum of Understanding
(50 FR 15485), the NRC staff provided these plans to FEMA and requested that
FEMA review them and provide appropriate findings and determinations on offsite
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emergency preparedness to the NRC., FEMA's review and evaluation of these off=
site plans were performed using the evaluation criteria and standards of NUREG-
0654/FEMA-REP-1, Revision 1, and the standards and assumptions of Supplement 1*
to that document. The assumptions in Supplement 1, which apply to the utility-
prepared Seabrook Plan for Massachusetts Communities, are that in an actual
radiological emergency, State and local officials who have declined to partici=
pate in emergency planning will exercise their best efforts to protect the health
and safety of the public, will cooperate with the utility and follow the utility
offsite plan, and have sufiicient resources to implement those portions of the
utility offsite plan where State and local response is necessary. These assump-
tions are discussed further in Section 13.3.6.

FEMA performed an integrated review and evaluation of the offsite plans and pre=-
paredness for Seabrook that included the New Hampshire Radiological Emergency

Plan, the Seabrook Plan f .r Massachusetts Communities, the Maine Ingestion Path-

way Plan, and the full-participation exercise conducted on June 28-29, 1989, L:Zf_?
The FEMA findings and determinations for the three jurisdictional areas in the

Seabrook EPZ are presented below.
13.3.4.1 New Hampshire Radiological Emergency Response Plan

The New Hampshire Radiological Emergency Response Plan (NHRERP)#nc]uding plans A
for each of the local communities is intended to provide the State with the capa-
bility for a rapid and coordinited response to nuclear power plant emergencies

in or near the State of New Hampshire including Seabrook. FEMA has reviewed

the NHRERP and, in a memorandum to the NRC dated December 14, 1988, reported

that when proposed enhancements to the public alert and notification system

(PANS) for New Hampshire are installed and operable, the plans and preparedness

for the State of New Hampshire will be adequate to protect the health and safety

of the public living in the New Hampshire portion of the Seabrook EPZ by provid-

ing reasonable assurance that appropriate protective measures can be taken off

*Supplement 1 to NUREG-0654/FEMA-REP-1, Revision 1, issued September 1988, con-
tains criteria for the review of utility-prepared offsite emergency plans de-
veloped in response to NRC's amended "realism" rule, 10 CFR 50.47(c)(1),
effective December 3, 1987.
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site in the event of a radiological emergency and are capable of being imple=
mented. FEMA had found that the design of the alert and notification system

for the New Hampshire portion of the Seabrook EPZ met the requ1ﬁments of FEMA-
REP-10, ”Guldefrfor the Evaluation of Alert and Notification Systems for Nuclear
Power Plants," November 1985; however, certain enhancements to the system had
not yet been completed.

On December 18, 1989, FEMA reported that the conditions involving the PANS for
the New Hampshire portion of the EPZ have beer met and that the State of New
Hampshire has the capability to provide an alert signal and instructional mes-
sage in the New Hampshire portion of the Seabrook plume EPZ within the required
time frames specified in FEMA-REP-10 and NUREG-0654/FEMA-REP-1, Revision 1,
Appendix 3. The plans and preparedness for the State of New Hampshire are,
therefore, adequate.

The FEMA evaluation of the NHRERP included an assessment of the State's perform-
ance during the June 28- 29, “1555 full-participation exercise of the offsite
emergency plans for Seabrook. The State of New Hampshire and 11 local communi-
ties within the plume EPZ participated in the exercise. New Hampshire, in ac-
cordance with its plan, implemented State compensatory actions for the six com-
munities within the plume EPZ that chose not to participate in the exercise.
(Since the exercise two additional communities have joined the planning process
for Seabrook.)

e ————————

il ﬁ\\.
By memorandum dated September 2, 1988, FEMA provided the NRC its report of the

exercise. No deficiencies were identified by FEMA during the exercise. Areas
requiring correction action and areas requiring further improvement were identi-
fied, and a schedule of corrective actions was established by the State of New
Hampshire with FEMA,

As part of the State of New Hampshire's protective action strategy for the Sea-
brook beacnes under the NHRERP, the State of New Hampshire may order an early
closing of area beaches as a precautionary measure at the "Alert" stage of an
emergency. While this action is not ordinarily warranted at the Alert stage,
it does preclude addit:.nal public access to the beaches and affords additional
time for the public to depart those areas at highest risk in the unlikely event
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of a fast-breaking accident with the potential for a significant radiological
release. Loudspeakers installed on the beaches for this purpose would be used
to broadcast voice messages to the public if this option is chosen. The New
Hampshire protective action of choice for the Seabrook beach area is evacuation,
rather than skeltering, except for certain extremely limited and unlikely cir-
cumstances. FEMA has reviewed the NHRERP protective action strategy for beach
populations and the basis for this strategy and found them to be adequate. On
the basis of FEMA's finding and determinations on NHRERP beach protective action
recommendations, the staff concludes that these are acceptable. The Licensing
Board, in LPB-89-32, accepted FEMA's views and approved the protective action
strategy.

On the basis of its review of FEMA's findings and determinations as summarized
above, the staff concludes that the New Hampshire plans and preparedness provide
reasonable assurance that adequate protective measures can and will be taken in
the New Hampshire portion of the EPZ, and the NHRERP is acceptable for full-power
operation of Seabrook Station.

Litigation Results and Licensing Board Conditions (NHRERP)

The NHRERP has been subject to extensive litigation before the Atomic Safety

and Licensing Board (ASLB). FEMA filed testimony and participated in the hear-
ings on the offsite issues raised by intervenors' contentions. The ASLB, in a
Partial Initial Decision (PID) on the NHRERP (LBP-88-32, dated Decemver 30,
1988), decided all New Hampshire emergency planning matters in controversy in
the applicant's favor. The Licensing Board retained Jurisdiction over a limited
issue related to the effect on the evacuation time estimates (ETEs) of trips
home by returning commuters. The board concluded that, subject to the satisfac-
tion of certain conditions, the NHRERP meets the requirements of the emergency
planning standards in 10 CFR 50.47(b) and Appendix E to 10 CFR Part 50 and pro-
vides reasonable assurance that adequate protective measures can and will be
taken within the New Hampshire portion of the Seabrook plume exposure pathway
EPZ with respect to the issues decided in the PID.

The conditions imposed by the board in LBP-88-32 required that the Director of
the Office of Nuclear Reactor Regulation verify, in conjunction with FEMA, that
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(1) the State of New Hampshire has provided personnel rosters and call lists of
compensatory plan and reception center emergency workers, (2) revisions to the
NHRERP by the State of New Mampshire have been made as committed, (3) NHRERP
revisionus related to the operation of the Manchester secondary reception center
and identification of additional special-facility monitors for the Manchester
and Dover host communities have been made, and (4) the applicant has provided
the State of New Hampshire with revised ETEs consistent with the board's find-
ings. The NRC staff, acting in conjunction with FEMA, has verified that these
conditions have been met. In a response dated December 11, 1989, FEMA reported
to the NRC that the board conditions in the New Hampshire PID, all of which in-
volve offsite emergency preparedness matters, have been satisfactorily completed.

Regarding the issue over which the board retained Jurisdiction, the jbard, in
its November 9, 1989, PID on the SPMC and 1988 graded FEMA exercise (LBP-89-32),
found that returning commuters were adequately addressed through additional
demonstration and sensitivity studies provided by the applicant, and stated

that no further analysis or revision of the ETEs to account for returning com=
muters is required. In addition, the board (in LBP-89-32) concluded that the
June 28-29, 1988, graded exercise demonstrated that the NHRERP is adequate and
implementable.

On October 11, 1989, in ALAB-922, the Appeal Board certified to the Commission
the issue of whether "testimony, which seeks to address dose reductions/
consequences that will arise under the NHRERP in the event of certain planning
basis accidents, is admissible as relevant to a determination of whether...the
NHRERP will achieve 'reasonable and feasible dose reduction under the circum-
stances' so as to provide 'reasonable assurance that adequate protective measures
can and will be taken' in accordance with 10 CFR §50.47(a)." The Appeal Board
certified this issue to the Commission for additional guidance as a preliminary
matter before reviewing other issues in LBP-88-32, which concluded that the New
Hampshire emergency plan met regulatory standards, because of "uncertainty over
the resolution of this issue, which occupies a central role in this case and...
emergency planning generally."

On November 7, 1989, the Appeal Board affirmed four sections of the Licensing
Board's PID on the New Hampshire plan, but remanded four issues for further
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proceedings (ALAB-924). The remanded issues involve the following areas: let-
ters of agreement for school teachers, the adequacy of the 1986 Special Needs
Survey for the transport-dependent population, the adequacy of ETEs for advanced
life support patients, and implementation details for sheltering the beach popu=-
lation. The Licensing Board (in LBP-89-32) reviewed these remanded issues and
Appeal Board directions and concluded that they do not preclude the immediate
issuance of an operating license for Seabrook.

On November 16, 1989, the Commission, in the interests of efficiency and effec-
tiveness in resolving matters relating to the Licensing Board's authorization
of the issuance of a full-power license, decided that it rather than the Appea)
Board will consider all applications for stay of the Licensing Board's authori-
zation of full power for Seabrook.

13.3.4.2 Seabrook Plan for Massachusetts Communities

The emergency plans for the Massachusetts portion of the plume EPZ are contained
in the Seabrook Plan for Massachusetts Communities (SPMC). The SPMC was devel-
oped by tre applicant to compensate for the lack of participation by the Common-
wealth of Massachusetts and local Massachusetts communities in emergency plan-
ning for Seabrook. The SPMC was submitted by the applicant in September 1987

in conformance with the emergency planning requirements of 10 CFR 50.47(c)(1),
the so-called "realism" rule, following the decision of the Commonwealth of
Massachusetts and the local Massachusetts EPZ communities not to participate in
emergency planning for Seabrook. The SPMC is designed to be implemented in one
of three modes of cperation in the event of an emergency at Seabrook: "Mode

1," which assumes the Commonwealth responds to the emergency and calls on the
utility only for resources and personnel as needed; "Mode 2," which assumes
that the Commonwealth delegates full authority to the utility to respond to the
emergency and implement the SPMC; or a "Standby Mode," in which the utility's
offsite organization stands in readiness to support the State if requested while
continuing to perform accident assessment analyses.

The New Hampshire Yankee Offsite Response Organization (NHYOROQ) is responsible

for implementing the SPMC. The NHYORO consists of emergency response person-
nel from New Hampshire Yankee (NHY), other utilty organizations, and various
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support groups and organizations with which NHY has contracts and/or letters of
agreement.

Concerning the emergency plans and preparedness for Massachusetts, FEMA evaluated
the utility-prepared Seabrook Plan for Massachusetts Communities and reported

in a memorandum to the NRC dated December 14, 1988, that when the vehicular

alert and notification system (VANS) is installed and operable, the plans and
preparedness will be adequate to protect the health and safety of the public
living in the Massachusetts portion of the plume EPZ by providing reasonable
assurance that appropriate protective measures can be taken in the event of a
radiological emergency and are capable of being implemented.

On December 18, 1989, FEMA reported to the NRC that on the basis of the current
status of the alert and notification system for the Massachusetts portion of the
plume EPZ, the means exist to notify the transient and resident populaticn in
that area. FEMA noted that the VANS will not become operational until January 3,
1990. FEMA stated that upon verification that the VANS is in an operational
status, $Eﬁ§:will find the plans and preparedness for the Massachusetts portion
of the plume EPZ to be adequate. FEMA as well as the NRC staff will verify that
the VANS is installed and operational following the January 3, 1990, deployment
of the VANS by the applicant.

The FEMA evaluation of the SPMC included an assessment of the performance of
the NHYORO, the organization responsible for implementing the SPMC, during the

June 28-29, 1955, full-participation exercise of the offsite emergency plans at

Seabrook. By memorandum dated September 2, 1989, FEMA provided the NRC its
FéBSFZ-bf the exercise. No deficiencies were identified by FEMA during the
exercise. Areas requiring corrective action and areas requiring further im-
provement were identified, and a schedule of corrective actions was developed
by New Hampshire Yankee.

On the basis of FEMA's reported findings and determinations as summarized above

and the applicant's commitment to fully staff and operate the VANS on January 3,
1990, the staff concludes that the plans and preparedness for the Massachusetts
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portion of the EPZ provide reasonable assurance that adequate protective meas-
ures can and will be taken in the Massachusetts portion of the EPZ, and that
the SPMC is acceptable for full-power operation of Seabrook Station.

Vehicular Alert and Notification System (VANS)

Because certain local Massachusetts communities within the EPZ caused the remova)
of fixed, pole-mounted sirens installed by the applicant in these communities,
theljbp]icant was not able to employ the system originally installed for the
purpose of public alerting. As a result, the applicant modified the original
public alert and notification system (PANS, discussed in SSER 4) and developed

a separate system as an alternative, the vehicular alert and notification system
(VANS), for the communities in the Massachusetts portion of the EPZ.

The VANS is a mobile system of dedicated emergency vehicles with alerting sirens
installed on hydraulically actuated telescoping booms mounted on a truck bed.
These vehicles are maintained in a state of readiness under the control of the
applicant in six designated staging areas and one summertime-only satellite
staging area. The staging areas are staffed on a continuous 24-hour-per-day
basis with dedicated and trained crews. The vehicles will be routinely main-
tained, and spare vehicles and reserve crew members are available in case of
problems. Provisions have been made for operations under adverse weather con-
ditions, and VANS operators are trained in operations and deployment of the
systex under all conditions.

At an "Alert" or higher emergency classification Tevel, the NHYORO will dispatch

the VANS vehicles from their staging areas to 16 predetermined acoustic locations.

There the vehicles are stabilized and the sirens raised and ~ounded upon receiv-
ing a remote actuation signal from the NHYORO Emergency Operations Center. Each
vehicle is equipped with a two-way radio, and the sirens can be manually acti-
vated if necessary. Sufficient VANS vehicles are available to provide area and
sound level coverages similar to that of a fixed, pole-mounted system throughout
the Massachusetts portion of the EPZ. The VANS staging areas, transit routes,
and acoustic locations have been selected and field tested to ensure that the
VANS vehicles can be dispatched and the sirens sounded throughout the EPZ within
about 15 minutes, as required by the regulations.
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Final procurement, assembly, and installation of the VANS arg%omplete, and the
applicant has committed to deploy and continuously staff the system before full-
power operations. The NRC staff, in conjunction with FEMA, will verify the full
operational status of the VANS and the adequacy of VANS implementation before
full-power operation.

FEMA has evaluated the VANS and found the design adequate as documented in a 413
report to the NRC dated January 23, 1989. Further findings regarding the V k. Y
are included in the FEMA exercise report for the June 28-29, 198§:_:;;;;;;;AN§—1"fff#
53236"5552555557§T_i§§§. and in the report of FEMA's evaluation of the SPMC pro-
vided to the NRC on December 14, 1988. The staff has reviewed tYe FEMA find-
ings, reviewed the information provided in the SPMC and other documents by the
applicant, and inspected the VANS vehicles, staging areas, and acoustic loca-
tions. On the basis of its evaluation, FEMA's reported findings, and the ap-
plicant's commitments, the staff finds the VANS is an acceptable means for meet-

ing public alert and notification requirements and is adequate for full-power
operations.

SPMC Liaison Functions

The SPMC provides for three State liaisons who are assigned responsibility for
establishing communications with the Commonwealth at the State Emergency Opera-
tions Center (EOC) in Framingham, the Area I EOC in Tewksbury, and the offices

of the Massachusetts Department of Public Health. The SPMC also provides for

six local EOC 1iaisons who report to each of the local community EOCs. Responsi-
bilities of the State and local EOC liaisons include establishing communications
with the EOC Civil Defense Director/senior EQC official, apprising the EOCs of
current event classification and plant conditions, requesting the status of State
and local response capabilities, explaining the capabilities of the NHYORO, and
in general assisting in coordinating the joint NHYORO/Massachusetts response
efforts.

Litigation Results and Board Emergency Planning Items Related to the SPMC

The Licensing Board issued a PID on the SPMC and the 1988 FEMA graded exercise
on November 9, 1389 (LBP-89-32). The board concluded that the SPMC meets the
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requirements of the Commission's emergency planning regulations and that there
is reasonable assurance that adequate protective measures can and will be taken
in the event of a radiological emergency at Seabrook. The"oard's conclusion
was predicated on the applicant's conformance with certain conditions, require-
ments, and commitments as specified in the board's findings in the PID. The
board left the verification of the applicant's conformance with these provisions
to the NRC staff with broad discretion in the timing and manner of conformance
consistent with the board's findings. The staff reviewed the board decision
and identified the emergency planning items which the staff believed should be
satisfactorily resolved to support the full-power licensing scnedule for Sea-
brook. Since all of the board items involved offsite preparedness matters, the
staff requested the assistance of FEMA in verifying the closure of these items.
In a response dated December 11, 1989, FEMA reportcd that all board items, with
one minor exception, had been satisfactorily resolved. The one exception con-
cerns assurance that the access control procedures in the New Hampshire Traffic
Management Plan are consistent with those in the SPMC. The applicant has com-
mitted to submit a revised Traffic Management Plan in December 1989.

Inﬂfgb-89-3§, the board noted that a fifth matter, concerning the planning basis
for determining the transportation needs for certain special facilities, was
referred to the board in ALAB-924. The board indicated that it would require
the applicant to resolve the matter. FEMA, in its December L BS 1989¢response

to the NRC, has confirmed that the issue has been satisfactorily resolved.

VANS contentions were litigated before the Licensing Board regarding onsite
emergency planning contentions. That board, in a Final Initial Decision (LBP-
89-17, dated June 23, 1989), determined that the VANS meets the requirements of
emergency planning regulations and guidance.

Loss of Offsite Response Capability by NHYORO

An issue was raised during the SPMC hearings concerning the occurrence of an
emergency when one or more of the companies relied on by the ORO are on strike.
No direct testimony in support of this contention was filed by the intervenors
and the intervenors did not cross-examine on this subject. The board concluded
that there is reasonable assurance that strikes will not affect the availability
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of the emergency personnel relied on to staff and maintain the ORO adequately.
(LBP-89-32, at 214.) Because the ORO consists entirely or primarily of emer-
gency response personnel from New Hampshire Yankee, other utility organizations,
and various support groups, the staff will impose a license condition requiring
the utility to inform the NRC within 4 hours of becoming cognizant of any event
or activity * «! would adversely affect the capability of the NHYORO to respond
to an emergency at Seabrook. The notification to the NRC shall include a pre-
liminary assessment of the potential impact of the situation on the utility's
overall response capability and proposed compensatory actions to mitigate the
consequences.

13.3.4.3 Maine Ingestion Pathway Plan

By letter dated December 14, 1988, FEMA reported to the NRC that the Maine In-
gestion Pathway Plan (MIPP) and preparedness are adequate to protect the health
and safety of the public living in the Maine portion of the Seabrook ingestion
pathway EPZ by providing reasonable assurance that appropriate protective meas-
ures can be taken off site in the event of a radiological emergency and are
capable of being implemented.

13.3.5 Conformance With Emergency Planning Rule 10 CFR 50.47(c)(1)

Through public announcements made by the Governor of Massachusetts in 1986, the
Commonwealth of Massachusetts (and similarly, the six Massachusetts local com-
munities within the Seabrook EPZ) declared their intention not to participate
in emergency planning for Seabrook. These parties actively intervened in the
licensing process to oppose the licensing of the Seabrook Station. This oppo-
sition and nonparticipation clearly established the basis for the applicant's
development of a utilitv-sponsored offsite emergency response plan and organi-
zation designed to compensate for lack of State and local participation. The
pertinent compensatory plans and procedures for the Massachusetts EPZ were sub-
mitted to the NRC by the applicant on September 18, 1987. The regulatory basis
for this action is discussed below.

The emergency planning regulations were amended on November 3, 1987 (52 FR 42078)
to provide criteria for the evaluation, at the operating license review stage,
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of utility-prepared emergency plans in situations in which State and/or loca)
governments decline to participate in emergency planning.

10 CFR 50.47(c)(1) states, in part:

wWhere an applicant for an operating license asserts that its inabil-
ity to demonstrate compliance with the requirements of [10 CFR
50.47(b)] results wholly or substantizlly from the cecision of State
and/or local governments not to participate further in emergency plane
ning, an oporat1n9 license may be issued if the applicant demonstrates
to the Commission's saiisfaction that:

.72 The applicant's inability to comply with...[NRC emergency
planning] requirements...is wholly or substantially the result
of the non-participation of State and/or local governments.

(11) The applicant has made a sustained, good faith effort to secure
and retain the participation of the pertinent State and/or
local governmental authorities, including the furnishing of

(copies of its emergency plan,

& (111)The applicant's emergency plan provides reasonable assur~
ance that public health and safot¥ is not ondan?orod by opera-
tion of the facility concerned. To make that finding, the ap-
plicant must demonstrate that, as outlined below, sdequate
protective measures can and will be taken in the event of an
emergency. A utility plan will be evaluated against the same
planning standards applicable to a State or local plan...with
due allowance made both for-

«= (A) Those elements for which State and/c- 'ocal non-
participation makes compliance infeasible and

e (B) The utility's measures designed to compensate for any
deficiencies resulting from State and/or loca)
non-participation.

/“ In making its determination on the adequacy of a utility plan,

| the MRC will recognize the reality that in an actual eme-gency,
State and local government officials will exercise their best
efforts 1o protect the health and safety of the public. The NRC
will determine the adequacy of that expected response, in com-
bination with the utility's conponsatin? measures, on a case-by-
case basis, subject to the follewing guidance. In addressing
the circumstance where an applicant's inability to comply with
the requirements of [10 CFR 50.47(b)] is wholly or substantially
the result of non-participation of State and/or local govern-
menis, it may be presumed that in the event of an actual radio-
logical emergency, State and local officials would generally
follow the utility plan. However, this presumption may be re-

. butted by, for example, a good faith and timely proffer of an
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~adequate and feasible State and/or local radiological emergency
! plan that would if fact be relied upon in a radiological
. emergency. -

The applicant's plan developed as a result of the nonparticipation of the Com-
monwealth of Massachusetts and the six local communities within the Massachusetts
EPZ is discussed in Section 13.3.4.2. The Seabrook Plan for Massachusetts Com-
munitwos(SPng)is a utility-developed plan that contains measures intended to
compensate for the fact that the Commonwealth of Massachusetts and local governs
ments have refused to participite in emergency planning for Seabrook Station.
The plan provides that upon being notified of an emergency by Seabrook Station,
the State will either have adequate capabilities to respond, in which case the
NHYORO will stand by and monitor the State and local response (Standby Mode),
the State and local governments may request NHYORO resources only (Mode 1), or
the State will authorize the NHYORO to implement the SPMC (Mode 2). Under the
plan, the State will determine which mode is to be implemented in the event of
a radiological emergency at Seabrook. The Licensing Board concluded that there
is reasonable assurance of adequate coordination between, NHYORO and State and
local responders in all modes of the SPMC. (LBP-89-32, at 493.) The Board
also stated that the applicant had made a substantial good-faith attempt to
secure and retain the cooperation of the Commonwealth in emergency planning.
(1d. at 477.)

Massachusetts, through the Massachusetts Attorney General, challenged the prem-
ise that the delegation of certain powers from the Governor to the NHYORD is
lawful. The board, in LBP-89-8 (February 16, 1989), found that the Governor of
Massachusetts, or his designee, pursuant to the provisions of the Massachusetts
Civil Defense Act, may delegate to the NHYORO sufficient powers to implement
pertinent provisions of the SPMC.

On the basis of the actions of the Commonwealth of Massachusetts and local gov-
ernments within the Massachusetts EPZ, the applicant's efforts to secure cooper-
ation, and the results of FEMA's review of the SPMC and the NHYORO implementing
organization, the staff concludes that the applicant has adequate bases for
developing and implementing its offsite plan and organization fur Massachusetts
and has demonstrated conformance with the requirements of 10 CFR 50.47(c)(1).
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13.3.6 Review Assumptions for Utility-Prepared Cffsite Emergency Plans

FEMA's review and evaluation of the Seabrook Plan for Massachusetts Communities
and the Massachusetts portion of the 1988 emergency preparedness exercise re-
flect three assumptions provided by the NRC staff. These assumptions are that
in an actual radiological emergency, State and local officials who have dec)ined
to participate in emergency planning will

(1) exercise their best efforts to protect the health and safety of the public
(2) cooperate with the utility and follow the utility plan

(3) have sufficient resources to implement those portions of the utility
offsite plan where State and local response is necessary.

The first two assumptions derive from 10 CFR 50.47(¢)(1)(111)(B) as shown above.
Regarding the first assumption, the NRC accepts the reality that in an actua)
emergency, State and local governments will exercise their "best efforts" to
protect he health and safety of the public. This presumption has been upheld
by the First Circuit Court of Appeals, following a court challenge to the regu-
lations filed by Massachusetts.

The second assumption concerns the rebuttable presumption that State and local
officials in an actual emergency will generally follow the utility plan. This
presumption has not been rebutted in litigation before the boards by a showing
of any other way State and local officials will use their "best efforts" to
protect tie health and safety of the public, nor does the staff believe that
Massachusetts has rebutted this presumption in any othe: manner.

The third assumption, concerning the sufficiency of resources, was provided to
FEMA by the NRC to facilitate the FEMA review of utility-prepared offsite emer-
gency plans. Interrogatory answers provided by Massachusetts to the NRC staff
in litigation before the Licensing Board demonstrate the Commonwealth's ample
resources to respond to an emergency at Seabrook. Further, the NRC staff recog-
nizes that even thoug" .he NHYCRO has been developed with the capability and
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resources to function without State and local support, the Commonwealth of Massa-
chusetts has State plans, including substantial identified resources, for use
in radiological emergencies (e.g., in support of the Vermont Yankee plant, the
Pilgrim plant, and the Yankee-Rowe plant). Additionally, the NHYORO is able to
interface with various State agencies to identify and use existing State re-
sources. The Licensing Board concluded that “[n]o lack of State or local re-
sources has been shown to exist, let alone one which could prevent there being
reasonable assurance that adequate protective measures can and wil) be taken in
the event of a radiological emergency at Seabrook Station." (LBP-89-32.) Ac-
cordingly, the staff concludes that State and local resources are sufficient to
support the implementation of the SPMC.

13.3.7 Conclusions

On the basis on its review of the Seabrook Station Radiological Emergency Plan
(SSREP) for conformance with the criteria in NUREG-0654/FEMA-REP=1, the results
of onsite inspections, and its evaluation of the performance of the onsite emer-
gency response organization in implementing the SSREP during exercises, the
staff concludes that the Seabrook onsite emergency plan provides an adequate
planning basis for an acceptable state of onsite emergency preparedness and
meets the requirements of 10 CFR Part 50 and Appendix E thereto.

FEMA has provided its findings and determinations on the adequacy of offsite
emergency planning and preparedness, based on its plan reviews, exercise obser-
vationsfgnd analyses. FEMA has also provided veriff?cation that pertinent board
conditions have been satisfactorily completed. On the basis of its review of
these findings and on the basis of the applicant's commitment to make the vehic-
ular alert and notification system (VANS) operational on January 3, 1990, the
staff concludes that the Seabrook offsite emergency plans provide an adequate
planning basis for an acceptable state of offsite emergency preparedness and
meet the requirements of 10 CFR Part 50 and Appendix E thereto.

Since the Commonwealth of Massachusetts and the local Massachusetts governments

have refused to participate in emergency planning, the MpHcant has developed
its own utility-prepared offsite emergency plan (the SPMC). The applicant has
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filed documents attesting to its conformance with the requirements of 10 CFR
50.47(¢)(1) regarding legal authority issues. The applicant has asserted that
it has made a sustained, good-faith effort to secure the participation of the
Massachusetts State and local governmental authorities. The Licensing Board
considered the applicant's filings and concluded that the appiicant has met the
requiré;ments of 10 CFR 50.47(c)(1). In making its overal)l determination on

the adequacy of the utility-prepared offsite plan, the NRZ, in accordance with
10 CFR 50.47(c)(1)(i11)(B), has presumed that the Commonwealth and local govern-
ments would exercise their best efforts to protect the health and safety of the
public and would generally follow the utility plan in the event of an actual

emergency.

The NRC staff concludes that the overall state of onsite and offsite emergency
preparedness provides reasonable assurance that adequate protective measures
can and will be taken in the event of a radiological emergency at the Seabrook
Station, and, therefore, emergency preparedness at Seabrook is adequate to sup-
port full-power operations,
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14 INITIAL TEST PROGRAM

In the SER, the staff noted that an initial test program will be conducted

at the Seabrook Station to demonstrate that plant systems, structures, and compo-
nents will perform in a manner that will not endanger the health and safety of
the public. The criteria of Section 14 of the Standard Review Plan (NUREG-0800)
were used to determine the acceptability of the applicant's test program. By
letters dated November & and December 5, 193Q,tno applicant requested approva)
for modifications to the power ascension program and the associated revisions to
Chapter 14 of the Final Safety Analysis Report (FSAR). The staff's findings are
as follows:

MAIN STEAM LINE ISOLATION VALVE (MSIV) CLOSURE TEST

Regulatory Guide (RG) 1.68, Revision 2, August 197q,spcc1fios the following:

u. Verify operability and response times of main steam line isola-
tion and branch steam line isolation valves. For PWRs [pressurized
water reactors], justification for conducting this test at low power
and/or a description of design qualification tests for valves of the
same size and design may be submitted. (25%)

h.h. Demonstrate that the dynamic response of the plant to the
design load swings for the facility, including step and ramp changes,
is in accordance with design. (25%, 50%, 75%, 100%)

m.m. Demonstrate that the dynamic response of the plant is in accor-
dance with the design for the case of automatic closure of all main
steam line isolation valves. For PWRs, justification for conducting
the test at a lower power level, while still demonstrating proper
plant response to this transient, may be submitted for NRC staff
review. (100%)
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MSIV Operation

In the letter dated November 6, 1989, the applicant stated that acceptable

stroke testing of the Seabrook MSIVs had been demonstrated during hot functiunal
test PT-13. During a telephone conference call on December 12, 1989, the appli-
cant further stated that the full-stroke testing had been accomplished without
any problems. The applicant also provided the following information in the
letter dated November 6, 1989: "Type/qualification tests performed by Rockwell
International on valves similar to the Seabrook MSIVs demonstrate that the
Seabrook MSIVs are capable of closing under design flow conditions within the
required time." In the telephone conference call on December 12, 19sgﬂthe appli-
cant stated that the "generic" valves used for comparison are Rockwell valves and
,these valves were tested to 110 percent of the flow that Seabrook's valves will
pass. There is no significant difference between the valves except that the
generic valves were tested at 23 percent higher pressure than would be the case
for a Seabrook valve test, and the throat diameter of the generic valve is about
the same as these—e¥ the throat diameter of the gt:Brook valves. In the letter
dated November €, 1989, the applicant also statod4"dimensional factors determin-
ing closing forces are virtually identical" between the generic and Seabrook
valves and that comparison of stresses confirms that the stresses in the generic
valves are greater than those in the Seabrook valves.

The MSIVs are part of the inservice test program and will be subjected to
full-siroke testing while the plant is in Mode 3 (hot standby) following refuel-
ing outages. They also will be subjected to a lo:porcent stroke test quarterly.

The staff's understanding of the information pro“dod by the applicant is that
the Seabrook valves have been demonstrated to possess acceptable test character-
istics (except for testing with a significant steam flow rate), that the generic
valves are sufficiently similar to Seabrook valves so that generic test data are
applicable, and that tne generic valves have been shown to possess acceptable
closure characteristics under steam-flow conditions by means of applicable tests.
The staff further notes that RG 1.68 accepts o reduced steam flow rate for
testing and it is unnocessary to test at ful)l power. Thus, the staff tradition-
ally accepts forces associated with less than full-power flow for closure test-
ing. The staff considers it unlikely that the closure test would uncover a
valve problem when consideration is given to the full-flow generic valve tests
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and the similarity between valves. C(onseguently, the staff finds that the
information supplied by the applicant is suf’ -ient te support elimination of
test ST-47 insofar as valve operability is concerned,

Plant Transient Response to MSIV Closure

In the letter dated December 5, 1989, the applicant qualified previous information
by stating that the turbine trip test from 100 percent power (S$T-38) does not
envelope the MSIV closure test (5T-47). (The apoiicant had previously stated
that the dynamic response of the plant to MSIV closure was bounded by the
response to a turbine trip.) In discussions with the applicant, the applicant
stated that the steam generator (SG) atmospheric dump valves are expected to
open during the turbine trip test and the SG safety valves are expected to
remain closed, although safety-valve response is not 100 percent certain. The
applicant expects similar behavior during test ST-47, although the 1ikelihood of
the SG safety valves opening appears higher. Neither the turbine trip nor the
MSIV test is expected to open the pressurizer power-operated relief valves. The
staff notes that a manual reactor trip would be performed as soon as the MSIVs
had closed, thereby reducing the impact nf valve closure. The turbine trip wil)
result in an immediate reactor trip.

The turbine trip test will result in bypassing the equivalent of 40 percent of
the steam generated from a 100;percent;poutr condition once the turbine bypass
valves are fully open. The staff understands from the applicant that the tur-
bine stop valves are expected to close in a fraction of a second and that it
will take several seconds for the bypass valves to fully open. The MSIVs take
several seconds to fully close. Thus, the turbine trip test will almost
instantly stop steam flow at the turbine stop valves followed by a gradual steam
bypass. A small “cushion" is provided from the stop valves to the SGs by the
length of the steam lines. MSIV closure results in less of an "instantaneous"
transient at the valves, but there is less cushion between the valves and the SGs
and the gradual steam bypass does not exist. Fission heat is terminated quickly
during the turbine trip test and after a few seconds during the MSIV test.

s
Initially, the heat that must be rejected is roughly a factor of 3 higher in the
turbine trip test. There are many similarities and some dissimilar behavior
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between these tests. The staff's judgment is that the dissimilarities are suf-
ficiently small so that the turbine trip test results can be applied #s a
substitute for the MSIV test, provided the dissimilarities are understood.

The applicant did not provide a comparison of the expected impact of the tests

on the plant. The staff believes this is necessary. Conseguently, it will
accept test S7-38 as satisfying the requirement of RG 1.68, Item m.m., provided
the applicant compares the expected differences, appl#etn!rinc1udos this
information in the $T-38 test documentation (or a separate document), and factors
this understanding into plant operation as appropriate. This should be accom-
plished before extended full-power operation. Analyses and/or applicable test
data from similar plants may be used to satisfy this requirement.

NEED FOR TESTING ABILITY OF MOVABLE NEUTRON FLUX INSTRUMENTATION TO DETECT
CONTROL ROD MISALIGNMENTS

P 7 .
RG 1.68 eemtedne the following +tem

i. Demonstrate capability and/or sensitivity, as appropriate for the
facility design of incore and excore neutron flux instrumentation, to
detect a control rod misalignment equal to or less than the technical
specification 1imits. (50%, 100%)(PWR)

In the letter dated Novemb plicant stated:

6, 1989 the
o~
The basis for this deletdon is that the original requirement was
imposed to demonstrate altgrnatiye instrumentation cap.“ilities in
detecting a misaligned contkol fod. With the advent of the digital
rod position indication (DRPY) system, the need for accurate and
sensitive a'ternative indicat\ons has been essentially eliminated.
In any case, the distribution §nd number of the incore and excore
flux instrumentation has n changed and is identical to all
westinghouse fouﬁ:loop pYants sihce Indian Point 2. Since that time,
the capability and sensftivity of\ the excore and incore flux instru-
mentation has been dembonstrated numerous times.
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The applicant considers the RP[)systen to be the primary means for detecting
red cluster control assembly misalignments. This system provides information
on individual rod positions. The movable incore flux instrumentation provides
confirmational capability. The applicant originally planned a test to obtain
data on movable incore instrumentation characteristics over a range of contro)
rod insertions &t 50 percent power. In progos1ng to eliminate this test, the
applicant stated in the letter dated dzeonb!v 6, 1989:

The basis for this deletion is that the original requirement was
imposed to demonstrate alternative instrumentation capabilities in
detecting a misaligned control rod. With the advent of the...DRPI
system, the need for accurate and sensitive alternative indications
has been essentially eliminated. In any case, the distribution and
number of the incore and excore flux instrumentation has not been
changed and is identical to all Westinghouse fouqf!oop plants since
Indian Point 2. Since that time, the capability and sensitivity of
the excore and incore flux instrumentation has been demonstrated
nurero.Js times.

The staff notes that rod position monitoring is provided by two systems, the

DRPI system and a group step ccunter system. It further notes that stetes—thet—
FSAR Section 7.7.1.3 states that the DRPI system continues to function at reduced
accuracy if one channel fails, since two data channels are provided. The appli-
cant orally informed the staff on Novemher 22, 1989, that the movable incore
instrumentation has been carefully checked during past operations and:%aﬁfT:;;d
as providing excellent signals. The applicant used battery power to eliminate
interferenco“lnd the tests were conducted at approximately 0.5 percent reactor
power. Quring a telephone conference call on November 27, 1989, the applicant
identified the following plants as not performing the misalignod:rod tests:
Millstone Unit 3, Catawba Unit 2, McGuire Unit 2, Vogle Unit 2, Byron Unit 2,
Braidwood Unit 2, South Texas Units 1 and 2, and Comanche Peak.

Use of battery power was an excellent step and is probably a significant reason
for ubtaining good data at the low indicated power level. Obtaining the data

at less than 1 percent power is an accomplishment. Most such tests are conducted
at about 15 percent in order to obtain good data. The staff believes that the
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applicant has obtained a good understanding of the performance of the incore

instrumentation as a result of the identified tests and the use of this
instrumentation at other plants.

The demonstrated ability to use the system and the fact that several other plants
did not have to conduct the test (even though most are second units) are suf-
ficient reasons for the staff to conclude that the intent of RC 1.68, Item 1,

has been satisfied and to concur in elimination of the test.

$T-22 NATURAL CIRCULATION TESTINC

As part of the low-power testing program, RG 1.68 states:

t. Performance of natura: circulation tests of the reactor coolant
system to confirm that the design heat removal capability exists or
to verify that flow (without pumps) or temperature data are compar-

able to prototypes designs for which equivalent tests have been suc-
cessfully completed. (PWR)

In the initial paragraph of the power-ascension test description, RG 1.68

continues, "Licensees should complete low-power tests, as described in the FSAR,

and evaluate and approve the low-power test results prior to beginning power-
ascension tests."

In the letter dated November 6, 1989, the applicant stated:

This test will be performed in MODi 3 utilizing decay heat to
demonstrate natural circulation.... Additionally, this test will
not include primary system depressurization rate measurements,
charging and steam flow variations to determine subcooling effects

or primary system pressure reductions to verify subcooling monitor
performance.

Consistent with the above, the applicant proposes deleting the following from
the FSAR:
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At hot no-~flow conditions the pressurizer heaters will be turned off
and data will be collected to determine a depressurization rate.

Auxiliary spray will be used to partially depressurize the primary
plant, and the depressurization rate will be determined. At reduced
prescture the effect of changes in charging flow and steam flow on
subcooling will be verified.

Conduct of Test Using Decay Heat Rather Than During Low Power

In a telephone conference cal) on December 12, 1989, the applicant stated that
it has compared the Seabrook and Vogtle plants with respect to natural cirula-
tion (NC) and determined them to be similar. The applicant has concluded that
the NC testing at Vogtle provided data sufficient to conclude that NC flow and
heat removal will occur at Seabrook. The applicant has also considered the
results of the testing at Diablo Canyon and the wor Kponsom the Westing-
house Owners Grougw a telephone conference call
on December 19, 1989, the applicant stated that the operators are trained on NC
plant response and control and that the results of the test conducted on June 22,
1989, have been factored into operator training. This background and the avail-
able Seabrook test results are sufficient for the staff to conclude that the
power ascension tests may be safely initiated before test ST-22 is conducted.
The staff concludes that the operators will capavly and safely cool the plant
from power operation using NC cooling should this be necessary before the con-

duct of test ST-22. The staff further concludes that test ST-22 can be safely
conducted using decay heat.

The anticipated decay heat load during the test will be about 25 MW according
to the applicant. This is sufficient to obtain meaningful NC data.

Elimination of Other Test Items

In the letter dated November 6, 1989, the applicant reported that the calculated
heat loss rate for Seabrook is 2.7PF/hr and for Diablo Canyon it is Z‘F/hr and
that these were comparable values. In a telephone conference call on December
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12, 1989, the applicant stated that the Diablo Canyon calculation was conserva-
tive. Actual test results from Diablo Canyon showed a 40 psi/hr depressurization
rate, which corresponds to 2.§Ff/hr. This latter value is in good agreement

with the calculated rate for the Seabrook plant.

The depressurization rave with auxiliary pressurizer sprays will not be
determined, although the sprays will be used to control pressure during the test.
The applicant considers that the most useful system depressurization information
comes from analyses and that the test information is not that useful; that the
calculations show that the depressurization rate is not too severe, but this is
somewhat irrelevant since this is handled by procedures; and that not determin-
ing the depressurization rate with auxiliary pressurizer sprays is consistent
with NC tests performed at other plants and that determining the rate is not
required by RG 1.68.

The applicant has demonstrated a good understanding of pressure response and
will determine the viability of pressurizer spray during NC tests by using this
technique for pressure control. The staff concurs in the elimination of this
part of the test.

The effect of charging flow and steam flow on subcooling will not be determined.
The applicant stated that this is consistent with NC tests performed at other
plants that are similar to Seabrook. The subcooling monitor will be monitored
during this test.

The operators should have the benefit of understanding the effect of changes

in such parameters as charging flow, water injection, and steam flow on instru-
ment indications. Some information of this type would have been obtained during
the test as originally conceived. Such information is available by means of
properly constructed analyses and from tests at other plants as well as at
Seabrook, although instrument response is a strong function of plant operating
condition as well as plapt configuration. The staff concurs in the elimination
of the determination o fects of such parameters as charging flow and steam
flow, provided similar, applicable information is appropriately considered in
procedures and operator training.

Seabrook SSER 9 SEC 14 14-8 12/26/89




15 ACCIDENT ANALY!IS

15.8 Anticipated Transients Without Scram

15.8.1 CGeneric Letter 83-28
15.8.1.4 Reactor Trip System Reliability Improvements

Item 4.5 3. Reactor Trip System Reliability (Testing Intervals)

Generic Letter 83-28, Item 4.5.3, required that )icensees confirm that on-line
functional testing of the reactor trip system (RTS), including independent
testing of the diverse trip feature, was being performed at all plants,

Existing intervals for on-1ine functiona) testing required by Technica)
Specifications were to be reviewed to determine if the test intervals were
adequate for achieving high RTS availability when accounting for considerations
such as (1) uncertainties in component failure rates, (2) uncertainties in
common mode failure rates, (3) reduced redundancy during testing, (4) operator
érror during testing, and (5) component "wearout' caused by the testing.

The NRC's contractor, Idaho Naticna)l Engineering Laboratory, reviewed the
licensee owners group availability analyses ang evaluated the adequacy of the
existing test intervals, with a consideration of the above five items, for all
plants. The results of this review are reported in detail in EGG-NTA-8341, "A
Review of Reactor Trip System Availability Analyses for Generic Letter 83-28,
Item 4.5 3, Resolution," dated March 1989 (which is included as Appendix Z in
this supplement) and are summarized in this report. The results of the staff's
evaluation of Item 4.5.3 and its review of EGG-NTA-8341 are as follows.

The Babcock & Wilcox, Combustion Engineering, General Electric, and Westinghouse
Owners Groups submitted topical reports either in response to Generic Letter
83-28, Item 4.5.3, or to provide a basis for requesting Technica) Specification
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changes to extend RTS surveillance test intervals. The owners groups' analyses
addressed the adequacy of the existing intervals for on-line functional testing
of the RTS, with the considerations required by Ttem 4.5.3, by quantitatively
estimating the unavailability of the RTS. These analyses found that the RTS
was very reliable and that the unavailability was dominated by common cause
failure and human error.

The ability to accurately estimate unavailability for very reliable systems is
considered extensively in NUREG-0460, “Anticipated Transients Without Scram
[ATWS) for Light water Reactors,” and the ATWS rulemaking. The uncertainties

of such estimates are large because the systems are highly reliable, very little
experience exists to support the estimates, and common cause failure probabil-
ities are difficult to estimate. Therefore, the staff believes that the RTS
unavailability estimates in these studies, although useful for evaluating test
intervals, must be used with caution,

NUREG-0460 also states that for systems with low failure probability, such as
the RTS, common mode failures tend to predominate, and, for a number of reasons,
additional testing will not appreciably lower RTS unavailability. First, test-
ing more frequently than weekly is generally impractical, and increased testing
could at best lower the failure probability by less than a factor of 4 compared
with monthly testing. Second, increased testing could possibly increase the
probability of a common mode failure through increased stress on the system.
Finally, not all potentia) failures are detectable by testing. In summary,
NUREG-0460 provides additiona! Justification demonstrating that the current
monthly test intervals are adequate to maintain high RTS availability.

Corclusion

A1l four vendors' topical reports have shown the currently configured RTS to

be highly reliable with the current monthly test intervals. The NRC contractor
has reviewed these analyses and performed independent estimates of its own that
conclude that the current test intervals provide high reliability. 1In addition,
the analyses in NUREG-0460 have shown that, for a number of reasons, more fre-
quent testing than monthly will not appreciably lower the estimates of failure
probability.
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On the basis of the staff's review of the owners group topical reports, the
NRC contractor's independent analysis, and the findings in NUREG-0460, the
staff concludes that the existing intervals, as recommended in the topical

reports, for on-line functional testing are consistent with achieving high RTS
availability at al) operating reactors.
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16 TECHNICAL SPECIFICATIONS

In SSER 6, the staff reported the results of its review of the applicant's Tech~
nical Specification Improvement Program. The staff concluded that the informas
tion identified for fncorporation in the Final Safety Analysis Report (FSAR) was
the information that was approved for removal from the Technica) Specifications
and that the applicant had provided the requisite controls for that information.

The staff's conclusions in SSER § were based on its review of FSAR Section 16.3,
which had been proposed by the applicant on September 10, 1986, and which the
applicant stated would be incorporated in a future FSAR amendment. On June 30,
1989, the applicant submitted FSAR Amendment 62, which included revisions to
FSAR Section 16.3, “"Technica) Specification Improvement."

The staff's review, which was to compare FSAR Amendment 62 with the FSAR Section
16.3 proposed on September 10, 1986, has confirmed that the information identi=
fied in SSER © and the requisite controls have been incorporated in FSAR Scc-
tion 16.3 and that the cortrols have been implemented. On the basis of this
finding, the staff concludes that issuance of FSAR Section 16.3 as included in
FSAR Amendment 62 is acceptable.
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18 HUMAN FACTORS ENGINEERING

18.1 Control Room Design Review (TMI Action Plan ltem 1.0.1)

In SSER 4, the staff concluded that the applicant had conducted a detailed control
room design review (DCRDR) for Seabrook Unit 1 that satisfactorily met the re-
quirements of Supplement 1 to NUREG-0737. Three confirmatory reviews still had
to be completed. These involved (1) control room furnishings, (2) protective

and emergency equipment storage, and (3) fina)l evaluation of the control room
environment. The reviews for Items (1) and (2) have been completed, ang dfs-
crepancies have been corrected. Final evaluation of the control room environment
will be done and reported to the NRC within 1 year after commercia)l operation
begins. The staff requested this to allow one full cycle of heating and cooling
to be experienced and to ensure plant ambient noise is evalusted at ful) power,

A1l control room improvements in regard to human engineering discrepancies (HEDs)
that could affect safe plant operations have been implemented. Resolutions of
all other lower priority HEDs will be implemented before startup following the
first refueling outage. Considering the lower safety-significant implications

of these HEDs, the staff finds this schedule acceptable.

One of the safety-issue contentions by an intervenor included, in part, a con-
tention pertaining to the Seabrook control room design. By order of the Atomic
Safety and Licensing Board (ASLB) dated September 15, 1986, a summary disposition
was granted with the ASLB stating the following:

a. The displays and controls added, or to be added, to the con-
trol room as a result of the DCROR do not increase the poten=

tial for operator error,

b. While all items addressed in the DCRDR are not currently at
an optimum, i.e., incomplete, and corrective action is to be
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deferred unti] the next refueling outage, there is reasonable
assurance that the safety of the population in the immediate
vicinity of the plant will be protected.

This summary disposition ended any further action against the Seabrook contro)
room design.

18.2 Safety Parameter Display System (TMI Action Plan Item 1.D.2)

In SSER 6, the staff concluded that inhe safety parameter display system (SPDS)
did not fully meet the applicable requirements of Supplement 1 to NUREG-0737.
The supplement listed 17 issues to be addressed by the applicant.

On March 25, 1987, the ASLB addressed al) 17 issues listed in SSER 6 and issued
a partial initia) decision on the Seabrook SPDS, stating as an order:

If a full power operating license is authorized by the other Licensing
Board that is considering offsite emergency planning issues, prior

to the issuance thereof, Applicants, with respect to th» Safety Param-
eter Display Systems, shal) have:

(a) dedicated the SPDS terminal so that a continuous display of the
Critical Safety Functions will be achieved or, by means of a test
function and test computer, have an SPDS display on every cathode
ray tube format in the control room to continuously display the
SPDS top level display (see fdg. 30, supra);

(b) provided for continuous display of residual heat removal and
hydrogen concentration critical safety function variables at the
prime SPDS station (see fdg. 33, upra), and

(¢) established a radiclogical control screen at the prime SPDS
station which, at a minimum, can be called up by the operator
and will aisplay steam line radiation and stack radiation
parameters (see fdg. 36, supra).
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In addition, several of the ASLB's findings of fact relative to the remaining
fssues in the supplement require action by the applicant before power operations
above 5 percent or before startup following the first refueling outage and
require verification by the staf?.

The applicant's response to the ASLE partial initial decision was reported in
SSER 7, in which the staff concluded that the SPDS modifications implemented and
committed to by the applicant fully responded to the ASLB's order and findings
of fact.

Because the ASLB order also specified staff verification of certain aspects of
the SPDS modifications and because the applicant has been implementing the
required modifications on an ongoing basis, the status of each issue is provided
below.

Item (a) of the ASLB order has been implemented by the applicant and verified by
the resident inspector (Inspection Reports 50-443/87-16 and 88-17). 1In SSER 7,
the staff noted that Item (b) was completed except for software changes. Since
SSER 7 was issued, the software changes have been made and it can now be reported
that Item (b) has been implemented by the epplicant and verified by the NRC staff
(Inspection Report 50-443/89-09). Item (¢) has been implemented by the applicant
and verified by the resident inspector (Inspection Report 50-443/88-17).

With regard to the ASLB's findings of fact, the status is as follows:

. Finding 35 - Containment Isolation Display - Partially implemented by the
applicant, except for completion of the software change, and verified by
the resident inspector (Inspection Reports 50-443/87-16 and 88-17). The
software change has been made and it can now be reported that Firding 35
has been implemented by the applicant and verified by the NRC staff
(Inspection Report 50-443/89-09).

e Finding 36 - Radifation Control Function - Completed by the applicant and
verified by the resident inspector (Inspection Report 50-443/88-17).
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> Finding 37 - Heat Sink Display Format - Completed by the applicant and
verified by the resident inspector (Inspection Report 50-443/88-17)

o Finging 38 - Subcriticality and Core Cooifing - Completed by the applicant
and verified by the resident inspector (Inspection Reports 50-443/87-16 and

88-17).

B Finding 39 = Isolation Devices Between Reactor Vessel Level Instrumentation
System and SPDS - Completed by the applicant; referenced in Section 18.2 of
SSER 7 and Appendix 18A of S5SER 6.

. Findings 40, 41, 42 - Evaluation of Data Validation Algorithms - Completed
by the applicant and verified by the NRC staff (Inspection Report
50-443/89-09).

. Findings 43, 44 - Man-in-the-Loop Evaluation = Completed; evaluation results
reported in NYN-87026, dated March 6, 1987, and reviewed by the staff.

s Finding 45 “onduct Availability Calculations = Incomplete; data to be
collected during first cycle of operation.

- Findings 46, 47 ~ System Load Test - Incomplete; test to be performed
during full-power operation under heavier load ccnditions.

With respect to SPDS corrective actions as frposod by the ASLB's par}ia\ 1n1£1¢1 f
\ v
|4

decision dated March 25, 1987, Seabrook Statfion is ahead of the requilred /
plreiig® (il
¥

implementation schecdule. ‘ /

"
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19 REPORT OF THE ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

During the 353rd meeting of the Advisory Committee on Reactor Safeguards (ACRS)
on September 7-8, 1988, the ACRS reviewed the Seabrook Station emergency plan as
well as progress on construction and testing that had occurred since the ACRS's
report on low-power operation dated April 19, 1983. The ACRS Subcommittee on
Seabrook also performed a review during a meeting on August 17, 1989. Tran-
scripts of the full committee and subcommittee meetings are available for review
at the NRC Public Document Room, 2120 L Street, NW, Lower Level, Washington, DC
20555, and at the Local Public Document Room at the Exeter Public Library, Front
Street, Exeter, New Hampshire.

A copy of the ACRS report on full-power operation of Seabrook Station, Unit 1,
dated September 13, 1989, appears in Appendix AA to this supplement. The report
states the belief of the ACRS that, subject to satisfactory resolution of the
fssues that arose during low-power testing and corrective actions recommended

by the Federal Emergency Management Agency (FEMA), there is reasonable assurance
that Seabrook Station, Unit 1, can be operated at core power levels up to 3411
MWt without undue risk to the health and safety of the public. A discussion of
the issues that arose during low-power testing and the FEMA-recommended correc-
tive actions as noted in the ACRS letter of September 13, 1989, is provided
below.

Issues That Arose During Low-Power Testing

On June 22, 1989, during the performance of a natural circulation test, the
operating crew at Seabrook Unit 1 failed to follow test procedures and did not
trip the reactor when the pressurizer level decreased below the manual trip
criterion of the startup test procedure. Operations and startup test management
personnel who were in the control room at the time of the event and who also were
aware of the reactor test trip criterion did not take appropriate actions to
terminate the test. Additionally, certain actions taken by the applicant's
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management personnel involved in the post-trip review and in subsequent
discussions with the NRC appeared to lack an in-depth review of the cause
leading to the improper conduct of the natural circulation test.

As a result of the issues that arose from this event, the Region I Administrator
issued Confirmatory Action Letter (CAL) 89-11 on June 23, 1989, confirming the
Region I's understanding of those actions the applicant will take in response to
the event of June 22, 1989. Furthermore, the Region 1 Administrator directed
the Region I staff to perform an augmented inspection team (AIT) review of the
causes, safety implications, and associated applicant actions that led to the
event or events during the natural circulation test on June 22, 1989.

On July 12, 1989, the applicant issued its response to CAL 89-11. On August 17,
1989, the AIT report was formally issued.

On July 21, 1989, intervenors filed a motion based on the event of June 22,
1989, that occurred during the natural circulation test. The motion requested
a hearing before the Atomic Safety and Licensing Board (ASLB). On October 12,
1989, the ASLB denied motions to admit contentinns and a hearing. The
intervenors have appealed this decision. '

On Septenber 6, 1989, the staff held a public meeting with the applicant to
discuss the results of the Region I inspection of the natural circulation test
at Seabrook Unit 1 and to receive public comments relating to the same subject.
This meeting was followed on September 7, 1989, by an enforcement conference
with the applicant regarding the AIT findings. A notice of violation and pro-
posed imposition of a $50,000 civil penalty was issued on October 25, 1989.

On November 17, 1989, the applicant replied to the notice of violation and did
not contest 1t. Currently, the staff's evaluation of the applicant's corrective
actions a“e ongoing.

The staff and applicant agreed-on issues raised during the natural circulation
test performed on June 22, 1989, are expected to be satisfactorily resolved
before issuance of the full-power license. The staff's findings and
conclusion will be issued in a report.
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Corrective Actions Recommended by FEMA

In its report to the NRC dated December 14, 1988, FEMA identified certain
actions that need to be completed before FEMA can issue its final findings
regarding the adequacy of offsite plans and preparedness for Seabrook. FEMA

has determined that the alert and notification systems for the public (i.e.,

the prompt alert and notification system (PANS) in New Hampshire and the vehicu-
lar alert and notification system (VANS) in Massachusetts) meet design require-
ments; however, the systems need to be implemented. FEMA has stated that when
the alert and notification systems are installed and operable, the offsite plans
and preparedness ~il1 be adequate to protect the health and safety of the public
in the Seabrook emergency planning zone. The applicant has indicated in its
presentation to the ACRS on September 8, 1989, that the modifications of the
PANS sirens have been completed and that operational tests are being conducted.
Since its presentation on September 8, 1989, the lpplica?‘&wowvm hﬁp&d‘ﬁ'fk&'»
VANS and committed to complete the implementation when i I\M on
January 3, 1990. FEMA has verified the operability of the Seabrook alert and
notification systems and provided a positive finding to the NRC regarding the
adequacy of the offsite plans and preparedness before full-power operation.

As indicated in the staff's presentation tc the ACRS, FEMA has been requested
to assist the NRC in the verification of conditions specified by the ASLB in
the Partial Initial Decision issued on December 30, 1988 (LBP-88-32) on the New
Hampshire Radiological Emergency Response Plan. The board conditions involve
personnel rosters and emergency worker call lists, revisions of the New Hamp-
shire Radiological Emergency Response Plan, identification of additional
special-facility menitors for host communities, and revised evacuation time
estimates. The board conditions must be satisfactorily resolved before a full-
power license is issued for Seabrook. FEMA has verified that the bnard condi-
tions have been satisfactorily resolved and has issued on December 21, 1989, a
report to that effect to the NRC.

FEMA has also identified corrective actions that are not required for full-power

operation. These corrective actions are related to FEMA's evaluation of the
full-participation exercise on June 28 and 29, 1988, at Seabrook. As indicated
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in & status report issued by FEMA in December 1988, the States of New Hampshire
and Maine and the New Hampshire Yankee Offsite Response Organization have pro-
vided action plans, milestone dates, and commitments for torrective actions.
FEMA is working closely with the States and the applicant to complete these
corrective actions. Some of the corrective actions have been completed, and
others will be completed before the next biennia) exercise.
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APPENDIX A

CONTINUATION OF CHRONOLOGY OF RADIOLOGICAL REVIEW

Letter from applicant concerning licensed simulator

instructor.

Letter from applicant concerning periodic notification of
review for changes affecting the aircraft hazard analysis.

Letter from applicant concerning radiation data management
system isolation qualification documentation,

cette from applicant concerning inadequate core cooling
monitoring system (NUREG-0737, Item 11.F.2).

Letter from applicant concerning pressurizer relief tank
temperature indication.

Letter to applicant concerning low-power physics tests.
Letter from applicant concerning notification of purchase
of securities required by Seabrook supplementary pre-

operational decommissioning trust.

Letter to applicant concerning changes to Technical
Specifications.

Letter from applicant concerning certification of Technical
Specifications for Seabrook Unit 1.
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May 26, 1989 Letter to applicant issuing the S-percent lTow-power license
(NPF-67) with Appendix A (Technical Specifications) and
Appendix B (Environmental Protection Plan).

May 30, 1989 Letter from applicant concerning 10 CFR 50.59 quarterly
repurt.

May 30, 1989 Letter from applicant transmitting Indemnity Agreement
B-106.

May 30, 1989 Letter from applicant concerning operability of iodine/

particulate sampling system (NUREG-0737, Item I1.F.1).

May 31, 1989 Letter from applicant transmitting a response to NRC Bulle-
tin 88-10, "Nonconforming Molded Case Circuit Breakers."

June 9, 1989 Letter to applicant transmitting 20 copies of SSER 8 for
Seabrook,
June 15, 1989 Letter from applicant transmitting response to NRC Bulle-

tin 89-01, "Failure of Westinghouse Steam Generator Tube
Mechanical Plugs."

June 15, 1989 Letter to applicant concerning anticipated transient with-
out scram (ATWS) rule 10 CFR 50.62.

June 20, 1989 Letter to applicant transmitting technical evaluation
report on performance testing of relief and safety valves
(NUREG-0737, Item II.D.1).

June 30, 1989 Letter from applicant transmitting a followup response to
NRC Bulletin 88-11, "Pressurizer Surge Line Thermal Strati-
fication."
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July 3, 1989 Letter from applicant concerning notification of change in
licensed operator status.

July 6, 1989 Letter from applicant concerning ATWS mitigation system.

July 10, 1989 Letter from applicant concerning safety injection accumu-
lator pressure and containment sump water temperature
instrumentation.

July 12, 1989 Letter from applicant concerning response to Generic Letter

89-06, "Task Action Plan Item 1.D.2, Safety Parameter
Display System."

July 19, 1989 Letter from applicant concerning reorganization of New
Hampshire Yankee (NHY).

July 19, 1989 Letter from applicant concerning Security Event Log.

July 24, 1989 Letter from applicant concerning response to Generic Letter
89-08, "Erosion/Corrosion-Induced Pipe wWall Thinning."

July 28, 1989 Letter to applicant transmitting emergency planning and
preparedness safety evaluation for Seabrook.

August 1, 1989 Letter from applicant concerning notification of change
in 1icensed operator position.

August 4, 1989 Letter from applicant concerning notification of change in
licensed operator status.

August 11, 1989 Letter from applicant concerning response to NRC Bulletin
88-10.
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August 11, 1989 Letter from applicant requesting exemption from require-

ment of 10 CFR Part 50, Appendix E, Section IV.F.1, in
regard to conduct of exerc'se of onsite emergency plans

within 1 year before full-power operating license is
issued.

August 31, 1989 .etter from applicant forwarding quarterly report of

10 CFR 50.59 safety evaluations for April-June 1989.

Sept~mber 1, , Letter from applicant concerning Security Event Report

89-502-00, "Security Computer Unavailability Due to
Lightning Strike."

September 6, 1989 Letter to applicant transmitting safety evaluation for
Generic 'etter 83-28, Item 4.5.3, "Reactor Trip System

Reliability," regarding on-line functional testing of the
reactor trip system.

September Advisory Committee un Reactor Safeguards letter on Emer-
gency Plan for full-power operation of Seabrook Unit 1.
September Letter from applicant transmitting Licensee Event Report

(LER) 89-010-00, "Engineered Safety Feature Actuation -
Diese)l Generator Start."

September Letter from applicant requesting license amendment regard-

ing plant instrument air cross-connect to containment build-
ing air monitor.

September Letter from applicant concerning heating, ventilation, and
air conditioning charcoal filter fire protection.
September Letter from applicant concerning inoperability of contain-

ment post-loss~of-coolant-accident (post~LOCA) ares monitor.

October 5, 1989 Letter from applicant concerning LER 89-011-00, "Unsealed
Penetrations in the CST [Condensate Storage ~ank] Enclosure."
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October 5, 1989

October 17,

Octuver
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October 20,

October 23,

October 24,

October 30,

October 30,

October 31,

November 1,

November 1,

November 6,

1989

1989

1989

1989

1989

1989

1989

1989

1989

1989

1989
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Letter to applicant transmitting an amendment to indemnity
agreement for Seabrook Unit 1.

Letter from applicant concerning completion of plant
modifications associated with SSER 8 Confirmatory Items
(56), (58), and (60).

Letter from applicant transmitting Amendment 3 to Indemnity
Agreement B-106

Letter from applicant guaranteeing payments of deferred
premiums.

Letter from applicant concerning inoperability of
containment post-LOCA area monitor.

Letter to applicant concerning the safety evaluation on
Seabrook surge line stratification.

Letter from applicant concerning Security Event Log.

Letter from applicant concerning Inservice Test Program,
Revision 1.

Letter from applicant clarifying request for additional
information transmitted to the NRC staff on October 17,
1989.

Letter from applicant responding to Generic Letter 88-20.

Letter from applicant concerning NUREG-0737, Item II.F.1,
and Science Applications International Corporation report.

Letter from applicant concerning NHY power ascension test

program and revisions to Chapter 14 of the Final Safety
Analysis Report.
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November 6, 1589

Novembe~ 6, 1989

November 17, 1989

November 21, 1989

November 22, 1989

November 22, 1989

November 22, 1989

November 29, 1989

November 29, 1989

November 30, 1989

December 5, 1989

Seabrook SSER 9

Letter from applicant concerning modifications to
atmospheric steam dump valves.

Letter from applicant transmitting a response to Generic
Letter 89-07.

Letter from applicant replying to a notice of violation.

Letter from applicant transmitting the Seabrook Station
Physical Security Plan, Revision 8.

Letter from applicant concerning notification of change
in licensed operator status.

Letter from applicant transmitting Facility Operating
Report (LER) 89-13-00, "Noncompliance With Technical
Specification Action Requirerents."

Letter from applicant transmitting a request for license
amendment; applicability for auxiliary feedwater system
and atmospheric relief valves.

Letter from applicant requesting withdrawal of license
amendment; plant instrument air cross-connect to contain-
ment air system.

Letter from applicant updating information on IE Bulletin
85-03, "Motor-Operated Valve Common Mode Failures During

Plant Transients Due to Improper Switch Settings."

Letter from applicant transmitting 10 CFR 50.59 quarterly
report.

Letter from applicant concerning elimination of main steam
'solation valve closure test (5T-47).
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December 7, 1989 Letter from applicant transmitting an erratum to reply to
a notice of violation.
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APPENDIX D
ACRONYMS AND INITIALISMS

ACRS Advisory Committee on Reactor Safeguards
AIT augmented inspection team

ASBEM auxiliary and service building exhaust monitor
ASLB Atomic Safety and Licensing Board

ATWS anticipated transient(s) without scram

CAL confirmatory action letter

CB control building

CBA control building air

CBS containment building spray

cfm cubic foot per minute

CFR Code of Federal Regulations

COFD carbon monoxide fire detection

CST condensate storage tank

DCRDR detailed control room design review

DpP differential pressure

DRPI digital rod position indication

E Go EG&G Idaho, Inc.

E Emergency Operations Center

E emergency preparedness

EPZ emergency planning zone

ETE evacuation time estimate

FEMA Federal Emergency Management Agency

FSAR Final Safety Analysis Report

GSCEM gland steam condenser exhaist monitor

HED human engineering discrepancy

HEPA high efficiency particulate air

HVAC heating, ventilation, and air conditioning
IR inspection report

MIPP Maine Ingestion Pathway Plan

MSIV main steam line isolation valve

NC natural circulation

NHRERP New Hampshire Radiological Emergency Response Plan
NHY New Hampshire Yankee

NHYORO New Hampshire Yankee Offsite Response Organization
Seabrook SSER 9 1
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PANS

public alert and notification system

PID partial initial decision

PWR pressurized water reactor

RG regulatory guide

RHR residual heat removal

RTS reactor trip system

SAIC Science Applications Internationai Corporation
SER safety evaluation report

SG steam generator

SOpP station operating procedure

SPDS safety parameter display system

SPMC Seabrook Plan for Massachusetts Communities
SSER supplemental safety evaluation report

SSREP Seabrook Station Radiological Emergency Plan
TER technical evaluation report

TF transmission factor

™I Three Mile Island

VANS vehicular alert and notification system

WG water gauge

WRGM-HR wide-range gas monitor - high range

WRGM-LR wide-range gas monitor - low range
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A. Toalston Electrical Engineer
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ABSTRACT

In the past, safety and relief valves installed in the primary coolant
system of 1ight water reactors have performed improperly. As a result, the
authors of NUREG-0578 (TM]-2 Lessons Learned Task Force Status Report ang
Short-Term Recommendations) and, subsequently, NUREG-0737 (Clarification of
TMI Action Plan Requirements) recommended that programs be developed and
completed to: (a) reevaluate the functional performance capabilities of
Pressurized water Reactor (PWR) safety, relief, and block valves and (b)
verify the integrity of the pressurizer safety and relief valve pioing
systems for normal, transient, and accident conditions. This repor:
documents the review of those programs by the Nuclear Regulatory Commission
(NRC) and their consultant, EGLG Idaho, Inc. Specifically, this report
documents the review of the Seabrook Nuclear Station, Units 1 and 3
Licensee response to the requirements of NUREG-0578 and NUREG-0737. This
review found the Licensee previded an acceptabdle response reconfirming that
General Design Criteria 14, 15, and 30 of Appendix A to 10 CFR 50 have been
met for the subject equipment. It should alse be noted this review was made
for both Units 1 and 2. However, the applicadility of this review to Unit 2
s dependent on the verification that the Unit 2 as-built system conforms to
the Unit 1 design reviewed in this report,

FIN No. 06005-~Evaluation of CW Licensing Actions--NUREG-0737, 11.0.1
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Summary

The failure of a power-operated relief valve (PORV) to reseat was a
significant contributor to the Three Mile Island (TM1-2) sequence of
events. This failure, plus other previous instances of improver valve
performance, led the task force which prepared NUREG-0578 and NUREG-0737 to
recommend that programs be developed to reexamine the functional performance
capabilities of Pressurized wWater Reactor (PWR) safety, relief, and block
valves. The task force also recommended the programs verify the integrity
of the pressurizer safety and relief valve piping systems for normal,
transient, and accident conditions. This was deemed necessary to reconfirm
that the Genera) Design Criteria 14, 15, and 30 of 10 CFR 50, Appendix A,
have indeed been satisfied for the subject equipment.

This report documents the review by EGLG [daho, Inc., of the Seabrook
Nuclear Station, Units 1 and 2, Licensee response to the requirements of
NUREG-0578 and NUREG-0737. The Licensee submittals were reviewed to
determine the applicability of the test valves and test conditions to the
plant valves and inlet conditions. The cperability of the test valves was
reviewmed to determine the operability of the plant valves. The Licensee's
analysis of the pressurizer discharge piping was reviewed to determine if
acceptable stress 1imits were met for valve discharge transients.

The Licensee met the requirements of NUREG-0578 and NUREG-0737. The
Licensee participated in the development and execution of an acceptadle test
program. The tests were successfully completed under operating conditions
which bounded the mest prodbable maximum forces expected from anticipated
design basis events. The test results and piping analyses showed that the
valves tested functioned correctly and safely for all steam and water
discharge events specified in the test program that are applicable to
Seabrook Nuclear Station, Units 1 and 2, and the pressure boundary component
design criteria were not exceeded. Review of the Licensee's Justifications
indicated direct applicability of the test valve performance to the in-.lant
valves and systems intended to be covered by the test program. The plant
specific piping was shown by analysis to be acceptable. Therefore, the
Licensee reconfirmed that General Design Criteria 14, 15, and 30 of
Append?x A to 10 CFR 50 have been met for the subject equipment.
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PREFACE

This report was prepared for the U.S. Nuclear Regulatory Commission
(NRC), Office cf Nuclear Reactor Regulation, by EG&G Idaho, Inc., NRC
Regulatory Technical Assistance Unit.
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TECHNICAL EVALUATION REPORT
TMI ACTION--NUREG-0737 (11.D.1)
RELIEF AND SAFETY VALVE TESTING
SEABROOK NUCLEAR STATION - UNITS 1 AND 2

DOCKET NOs. 50-443 AND 50-444

1. INTRODUCTION

1.1 Background

In the past, safety and relief valves installed in the primary coolant
system of light water reactors have performed improperly. There were
instances of valves opening below set pressure, valves opening above set
pressure, and valves failing to open or reseat. From the past instances of
improper valve performance, it is not known whether they occurred because of
2 Timited gualification of the valve or because of a basic unreliability of
the valve design. It is known that the failure of a PORV to reseat was a
significant contributor to the Three Mile Island (TMI-2) sequence of
events. These facts led the task force which prepared NUREG-0578
(Reference 1) ang, subsequently, NUREG-0737 (Reference 2) to recommend that
programs be developed and executed to: (a) reeramine the functiona)
performance capabilities of Pressurized wWater Reactor (PWR) safety, relief,
and block valves and (b) verify the integrity of the pressurizer safety ang
relief valve piping systems for normal, transient, and accident conditions.
These programs have been deemed necessary to reconfirm that General Design
Criteria 14, 15, and 30 of 10 CFR 50, Appendix A, were indeed satisfied for
the subject equipment.

1.2 Gereral Design Criteria and NUREG Roguiromgnt;

Gereral Design Criteria 14, 15, and 30 require (a) the reactor primary
coolant pressure boundary be designed, fabricated, and tested $0 as to have
an extremely low probability of abnormal Teakage; (b) the reac.ur coolant
system and associated auxiliary, control, and protection systems be
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designed with sufficient margin to assure that the design conditions are not
exceeded during normal operation or anticipated operational occurances
events; and (c) the components, which are part of the reactor coolant
pressure boundary, be constructed to the highest quality standards
practical,

To reconfirm the integrity of overpressure protection systems and
thereby assure compliance to the General Design Criteria, the NUREG-0578
positicn was issued as a requirement in a letter dated Septemver 13, 1979,
by the Division of Licensing (DL), Office of Nuclear Reactor Regulation
(NRR), to aNn cperating nuclear power plants. This requirement has since
been incorporated as Item I1.0.1 of NUREG=0737, “Clarification of TMI Action
Plan Requirements," which was issued for implementation on
October 31, 1980. As stated in the NUREG reports, each PwWR Licensee or
Applicant shall:

IR Conduct testing to qualify reactor coolant system re)ief and
safety valves under expected operating conditions for design basis
transients and accidents.

2. Determine valve expected operating conditiuns through the use of
analyses of accidents and anticipated operationa!l occurrences

referenced in Regulatory Guide 1.70, Rev. 2.

3.  Choose the single failures such that the dynamic forces on the
safety and relief valves are maximized.

4, Use the highest test pressures predicted by conventiona! safety
analysis procedures.

5. Include in the relief and safety valve qualification program the
qualification of the associated control circuitry,

6. Provide test gata for NRC staff review and evaluation, including
criteria for success or failure of valves tested,
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Submit a correlation, or other evidence, to substantiate the
valves tested in a generic test program demonstrate the
functionability of as-installed primary relief and safety valves.
This correlation must show the test conditions used are equivalent
to expected operating and accident conditions as prescribed in the
Final Safety Analysis Report (FSAR). The effect of as-built
relief and safety valve discharge piping on valve operability must
also be considered.

Qualify the plant specific safety and relief valve piping and
supports by comnaring to test data and/or performing appropriate
analyses,
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2. PWR OWNER'S GROUP RELIEF AND SAFETY VALVE PROGRAM

In response to the NUREG requirements previously Tisted, a group of
utilities with PWRs requested the assistance of the Electric Power Research
Institute (EPRI) in developing and implementing a generic test program for
pressurizer power-operated relief valves, safety valves, block valves, and
associated piping systems. Public Service Co. of New Mampshire (PSNH), the
owner of the Seabrook Nuclear Station (SNS), Units 1 and 2, was one of the
utilities sponsoring the EPR] Safety and Relief Valve Test Program. The
results of the program, which are contained in a series of reports, were
transmitted to the NRC by Reference 3. The applicability of those reports
is discussed below.

Electric Power Research Institute developed a plan (Reference 4) for
testing PWR safety and relief valves under conditions which bound actual
plant operating conditions. Electric Power Research Institute, through the
valve manufacturers, identified the valves used in the overpressure
protection systems of the participating utilities and representative valves
were selected for testing. The valves included a sufficient number of the
variable characteristics so that their testing would acequately demonstrate
the performance of "the valves used by utilities (Reference §). Electric
Power Research Institute, through the Nuclear Steam Supply System (NSSS)
vendors, evaluated the FSARs of the participating utilities and arrived at a
test matrix which bounded the plant transients for which overpressure
protection would be required (Reference 6).

The utilities that participated in the EPRI Safety and Relief valve
Test Program also obtained information regarding the performan of PORV
block valves (Reference 7). A list of valves used or intended ‘or use in
participating PWR plants was developed. Seven block valves believed to be
representative of the block valves utilized in the PWR plants were selected
for testing. Additional tests were performed by Westinghouse
Electro-Mechanical Division (WEMD) on valve models they manufacture
(Reference 8).
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Electric Power Research Institute contracted with Westinghouse
Corporation to produce a report on the inlet fluid conditions for
pressurizer safety and relief valves in Westinghouse designed plants
(Reference 9). Because SNS, Units 182, were designed by Westinghouse, this
report is relevant to this evaluation.

Several test series were sponsored by EPRI. Power-operated relief
valves and block valves were tested at the Duke Power Company Marshal) Steam
Station located in Terrel), North Carolina. Only steam tests were conducted
at the Marshall Station. Block valves, therefore, were tested at Marshal)
only for full flow, full pressure steam conditions. Water flow tests were
performed by WEMD on four valve models manufactured by them. Conditions
ranged from 60 to 600 gpm and 1500 to 2600 psi differential pressure,
Additional PORV tests were conducted at the Wyle Laboratories Test Facility
located in Norco, California, Safety valves were tested at the Combustion
Engineering Company Kressinger Development Laboratory located in Windsor,
Connecticut. The results of the relief and safety valve tests are reported
in Reference 10. The results of the block valve tests are reported in
References 7 ang 8,

The primary objective of the EPRI Valve Test Program was to test each
of the various types of primary system safety valves used in PWRs, for the
full range of fluid conditions under which they may be required to operate.
The conditions selected for test (based on analyses) were )imited to steam,
subcooled water, and steam to water transition. Additional objectives were
to (a) odbtain valve capacity data, (b) assess hydraulic and structura)
effects of associated piping on valve operability, and (¢) obtain piping
response data that could ultimately be used for verifying analytica) piping
models.

The EPRI test program was not designed to provide information on valve
reliability. The EPRI program plan (Reference 4) states, "During the course
of the specified tests, each valve will be subjected to a number of
operational cycles. However, it should be noted that the test program, to
be completed by July, 1981, is not ‘ntended to provide valve lifetime,
cyc1ip fatigue or statistical reliability data."
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NRC staff approval of the program s contained in Reference 18
Reference 11 states the staff has concluded the EPR] program produced

NUREG-0737, Item 11.0.1. Transmitta) of the test results meets Jtem 6
(provide test data to the NRC) of Section 1.2 in this report.
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3. PLANT SPECIFIC SUBMITTAL

Public Service Co. of New Mampshire submitted their NS, Units 182,
evaluation report on the pressurizer safety valves, PORVs, PORV block
valves, and piping on March 17, 1986 (Reference 12). Additional information
on the piping analysis was submitted on June 1, 1986 in Reference 13. A
request for additional information was transmitted to PSNK on March 31, 1987
(Reference 14), to which the Licensee responded on November 23, 1987
(Reference 15). Additiona) information was supplied by PSNH on May B, 1989
and May 30, 1989 (References 16 and 17). The NRC requested the Licensee
follow=up the May 30, 1989 conference call (Reference 17) with a letter
documenting the information provided during the call,
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4. REVIEW AND EVALUATION

4.1 Valves Tested

Seabrook Nuclear Station, Units 1 and 2, each utilize three safety
valves and two PORVS in the overpressure protection system. In addition,
each of them employ two PORV block valves. The safety valves are Crosby
Mode! HB-BP-86 6M6 valves with steam internals., The PORVs are 3 in. by
6 in. Garrett straight through solenoid actuated valves. Only tne PORVs
have hot water seals upstream of the valves. The block valves are
Westinghouse Mode) 3GM99 motor operated gate valves with Limitorque SB-00-15
motor Jperators,

The safety valve used at SNS, Units 182, the Crosby Mode! HB-BP-86 6M6
valve, was tested in the EPR] program. The safety valves at SNS, Units 182,
are mounted on short vertical pipes to prevent the formation of water seals
at the valve inlets. The valve internals are those designed for steam
service. The valve was tested on a long inlet piping configuration with ang
without J0p seal, which bounds the SNS, Units 182, installation. The
test vaive had Toop. seal internals. Only the materia) used in the valve
seats differs, and this does not affect valve operability within the Timited
number of cycles in the test program. In Reference 17, PSNM stated the ring
settings for the Crosby 6M6 valves at SNS, Units 182, were factory set ring
settings. The results from the EPRI] tests with factory ring settings can,
therefore, be used to demonstrate operability of the safety valve.

The Garrett PORVs used at SNS, Units 182, are of the same design as the
valve tested by EPRI but have differences that do not affect valve
operability. Those differences include inlet, outlet, seat, and cage flow
hole areas. These differences affect flow capacity but not operabililty.
Other differences that do not affect valve operability include interna)
versus external solenoid tubing and piloting of the cage directly on the
valve body rather than indirectly to the body through the bonnet.

Therefore, the test valve is considered to be representative of the plant
valves.
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The block valves used in SNS, Units 182, are the same design as the
valve tested in the EPRI test program, a Westinghouse 3GM99 block valve.
The valve was tested by EPRI in a horizonta) configuration, The valve is
designed for use in either a horizonta) or vertical orientation. The plant
valves have Limitorque SB-00-15 motor operators, which is the Limitorque
operator used with the test valve. Ouring EPRI testing, the 3GM39 block
valve operator was rewired for limit closure on valve position rather than
on torque and the yoke was redesigned. Public Service Co. of New Hampshire
stated similar changes were made to the Seabrook valves. The test valve is,
therefore, representative of the plant valves.

Based on the above, the test valves are considered to be applicadle to
the SNS, Units 182, valves and to have fulfillad the requirements of Items 1
and 7 of Section 1.2 in this report regarding applicability of the test
valves.

4.2 Test Conditions

The valve inlet fluid conditions that bound the overpressure transients
for Westinghouse-designed PWR plants are identified in Reference 9. The
transients considered in this report include FSAR, extended high pressure
injection, and low temperature overpressurization events. The plant
specific conditions for these events discussed in this section are taken
from Reference 9. The conditions applicable to SNS, Units 182, are those
identified for a four-loop plant.

For FSAR transients resulting in steam discharge through the safety
valves, the pressurizer experiences a a peak pressure of 2555 psia
(Toss-of-load transient) and a maximum pressurization rate of 144 psi/s
(locked rotor transient). The maximum expected backpressure is 560 psia.

In the EPR] testing program, the Crosby HB-BP-B6 6M6 safety valve was
subjected to two steam tests with a long inlet configuration. Of these
tests, one test (1411) {s applicable to the Crosby valves at SNS, Units 182,
because the ring settings in this test (=77, =18) are representative of the
plant ring settings and the test was performed with a drained loop seal. In
this test the valve cpening pressure was 2410 psia, the pop pressure was
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2420 psia, and the peak tank pressure reached 2664 psia. The pressurization
rate was 300 psi/s, the peak backpressure was 245 psia, and the blowdown was
8.2%. The test inlet fluid conditions for this steam test, except for the
backpressure, are representative of the expected conditions for FSAR
transients resulting in steam discharge for the safety valves. The Crosby
EM6 valve performance with high backpressure can be assessed using Test 929,
a cold loop sea)/steam test. The peak backpressure in this test, 710 psia,
develops after the loop seal is discharged and full steam flow has been
established. Other conditions for this test, peak tank pressure, 2726 psia,
anc pressurization rate, 319 psi/s, also bound the SNS, Units 182, inlet
conditions.

For FSAR transients resulting in steam discharge, the PORVs will open
at 2 pressure somewhat above the opening setpoint of 2350 psia. The maximum
pressurizer pressure is 2532 psia (loss-of-10ad) and maximum pressurizatien
rate is 130 psi/s (locked rotor) when the safety and relief valves actuate.

The Garrett test PORV was subjected to thirteen steam tests, one
transition test, and two water sea) simulation tests in the EPR! test
program. In the steam tests, the maximum pressure at valve opening ranged
from 2415 to 2760 psia. The valve opening pressure for the steam-water
transition test was 2760 psia. The two water seal tests were conducted at
initial pressures of 2755 and 2760 Psfa and inlet fluid temperatures of
130 and 293°F. The plant PORV water seal temperature is predicted to be
about 250°F (Reference 15). The maximum back pressure for these tests
ranged from 25 to 875 psia. The test fluid conditions in the steam and
water seal tests on the PORVs are representative of FSAR transients.

The limiting FSAR transient, with respect to water flow through the
safety valves and PORVS, is the feedwater line break (FWLB). The
westinghouse inlet conditions report (Reference 9) originally provided SNS,
Units 182, inlet conditions for the FWLB transient. These conditions
included maximum pressurizer pressure, 2504.9 psia, maximum liquid surge
rate, 275.1 gpm, maximum pressurization rate, 3.0 psi/s, and liquid
temperatures ranging from 568.7 to 584.1°F. Subsequently, PSNH provided
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revised FWLB liquid temperature conditions fn Reference 16. This
information indicated the liquid temperature would range from 603 to
605°F,

The Crosby 6M6 valve was subjected to one transition test (931a) with
ring settings applicadle to those at SNS, Units 182. This test included a
loop seal upstream of the valve, however, with respect to valve operability,
this test can be used to evaluate the plant valves without loop seals. The
peak pressure and pressurization rate in the test were 2578 psia and 2.5
psi/s. The tank water temperature was 641°F. After the valve closed, the
system was repressurized and the the valve cycled on 635°F water
(Test 831b). 1In addition, one water test (932) was run with ring settings
applicable to those in the plant valves. The peak pressure and
pressurization rate was 2520 psia and 3.0 psi/s.  The tank water temperature
was 5159 . These conditions bound those at the plant.

The Garrett PORV was subjected to one transition test and three high
pressure water tests. In the transition test, the peak pressure was
2760 psia and the water temperature was 653°F. In the water tests, the
pressure ranged from 2640 to 2760 Psia and water temperatures ranged from
49 to 64B°F. The above conditions bound those expected for the plant
PORVS . b

The 1imiting extended High Pressure Injection (HPI) event is a spurious
activation of the safety injection system at power, However, in this event,
the PORVs and safety valves open on steam, and liquid discharge would not be
observed until the pressurizer became water solid, According to
Reference 9, this would not occur for at least 20 minutes into the event,
which allows ample time for operator action. Thus, the potentia) for liquid
discharge in extended WPI events can be disregarded.

Low temperature overpressurization (LTOP) events challenge only the
PORVs since they are used to mitigate such transients. The fluid conditions
for these events can vary between steam and subcoolec water because of
administrative requirements for maintaining a steam bubble in the
pressurizer during low temperaturs operations, The plant specific range of
potential fluid conditions for low temperature overpressure events was not
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provided by PSNH., Low temperature overpressurization conditions in
Reference § for similar four=loop Westinghouse plants were reviewed, and
bounding conditions were selected to evaluate the performance of the SNS,
Units 182, PORVS. These conditions include pressures from approximately 350
to 2350 psia and inlet fluid conditions varying from subcooled 1iquid to
saturated steam,

In addition to the high pressure water, steam, and transition tests
previously mentioned, the PORV was subjected to two low pressure water
tests. The test pressures were 683 and 686 psia, while the valve inlet
temperatures were 94 and 460°F. These test conditions, together with the
test conditions in the high pressure tests, sufficiently encompass the rarge
of expected fluid conditions for LTOP events at SNS, Units 142.

The block valves are required to operate over a range of flyuig
conditions (steam, steam-to-water, water) similar to those of the relief
valves. However, the block valves were tested only under full pressure
steam conditions (to 2485 psia). Based on testing preformed by Westinghouse
(Reference B), with similar internal materials under full pressure steam
conditions, the reaquired torque to open or close the valve: (a) depends
almost entirely on the differential pressure across the valve disk, (b) is
rather insensitive to momentum loading, (¢) is nearly the same for water or
steam, and (d) is nearly independent of the flow. Thus, full pressure steam
tests are adeguate to show valve operability for steam and water conditions.

Two transient conditions not part of the design basis are anticipated
transients without scram (ATWS) and feed and bleed decay heat removal. The
response of the overpressure protection system to ATWS and the operation of
the system during feed and bleed decay heat removal are not considered in
this review. Neither the Licensee nor the NRC have evaluated the
performanze of the system for these events.

The presentation above demonstrates that the test conditions bounded
the conditions for the plant valves and verifies Items 2 and 4 of
Section 1.2 in this report were met, in that conditions for the cperational
occurrences were determined and the highest predicted pressures were chosen
for the tests. The presentation also verifies that the portion of Item 7,
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which requires showing test conditions are equivalent to those prescrided in
the FSAR, was met.

4.3 QOperability

As discussed in the previous section, the safety valves and PORVs are
required to opercte over a range of full pressure steam, steam to water
transition, and subcooled water fiyid conditions. The valves were tested
for the range of required conditions in the EPRI test program. The block
valves are also required to operate for steam and liquid flow conditions.
The valves were subjected to ful) pressure steam tests, the results of which
apply also to liquid flow.

In one applicable steam test (1811), the safety valve opened at
2410 psia (=3.6% of the setpoint), was stadble, and achieved 107% of rated
steam flow at 3% accumulation and 92% of rated 11ft. The valve closed with
€.2% dlowdown. In Test 929, the loop seal test used to bound the valve
performance with high backpressures, the valve was stable on steam and
achieved 110% of rated flow at 3% accumulation and 93% of rated 1ift. The

valve closed with 5 1% blowdown. Thus, in the applicable tests, the valve

performed its safety function of opening, relieving pressure. and ¢losing.
9 s g

A FWLB can result in high pressure and temperature Tiquid discharge
"hrough the safety valves. A loop seal/transition test (931a) and two water
cischarge tests (931b and 932) were used to bound the expected behavior of
the plant valves. 1In Test 93la, the valve opened at 2570 psia (+2.8% of the
set pressure), fluttered or chatterad during loop sea) discharge, stabilized

during steam and water discharge, and closed. The valve blowdown was not

available for this test. At 2415 psia with 641°F water, the valve passed
2355 gpm of liquid with the valve at 56% of rated 1ift. In Test 931b, the
valve opened on 635°F water, chattered during opening, stabilized, and
closed with 4.8% blowdown. The liquid flow rate in Test 931b was not
recorded. In Test 932, the valve opened and immediately began to chatter.
The valve chattered for €.5 before the test was ¢t

opening the valve. This test used 5150F water,

erminated by manually
Because the pressurizer
safety valves are designed for steam relief, valve chatter when passing

h‘g*’} subcooled water 1s not unexpected. The temperatures expected in a
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FWLB at SNS, Units 182, (603 to 605°F) fal) between the availadle test
data at 640 and 515°F. However, based on engineering judgement, the SNS,
Units 182, FWLB temperatures are close enough to the hot water F Rl tests to

conclude the SNS, Units 182, safety valves wil) operate satisfaciorily
during a FHLB.

Bending moments as high as 298,750 in-1b (Test 908) were induced on the
discharge flange of the Crosby 6M6 test valve, which had no adverse effect
on valve performance. Since this applied moment exceeds the max imum
estimated bending moment of 71,749 in=1b for the SNS, Units 182, valves
(Reference 13), the performance of the plant valves is also expected to be
unaffected by bending moments imposed during discharge transients.

As stated earlier, the observed blowdown in the applicable EPR] test
was B.2%, which exceeds the design value of 5%, Thus, it must be
cemonstrated that extended blowdown will not impact plant safety and valve
operability. From a valve operability standpoint, filling the pressurizer
with saturated water is not a concern. In the EPRI tests, the Crosby SM6
safety valves at SNS, Units 182, were shown to be operable with steam,
steam/water transition, and saturated water inlet conditiors. Blowdown of
8.2% from a valve setpoint of 2500 psia should not present a challenge to

plant protection equipment: therefore, this was not considered a safety
concern. A second concern with extended blowdown is the possibility of
veiding in the primary coolant system causing a significant loss of decay

heat removal capadbility. Yo resolve this concern, three approaches were
taken,

First, if 8.2% blowdown occurs from a set pressure of 2500 psia, the
primary pressure would decrease to 2295 psia. At 229% psia, the saturation
temperature is 655°F., The hot leg temperature would have to increase to
this temperature before any hot leg voiding could occur. Therefore,
significant voiding of the hot leg s not expected to occur due to the 8.2%
versus 5% blowdown. Second, to consider the primary system response if
voiding should occur, a NRC study of natural circulation (NC) test data was
reviewed (Section 6.10.1 of keference 18). The NRC study applies to P¥Rs
with U-tube steam generators like SNS, Units 182. The study was based on NC
data from experiments covering a wide range of possible accident or
transjent conditions that may occur in a PWR system; it also considered test
facilities of wicely different scale. NRC staff concluded the test data
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showed the various modes of NC (s'~gle-phase, two-phase, and reflux) were
able to keep the core cool as Tong as an aceguate secondary heat sink 1g
maintained and there s sufficient primary system mass inveniory to wep the
Core .overed with o two-phase mixture. Thus, 17 any voiding of tre primary
Oue 1o extended dlowdown should occur it would not encanger the coure because
forced circulation (early in the transient) and NC (Yate in the transient)
would remove the decay heat. Finally, Westinghouse provided the results of
8n analysis that considered the effects of two or ‘hrae stuck open safety
valves (Reference 19). The analysis showed that oven 4f this worst case
condition for safety valve blowdown should occur (f.2., the valve sticks
open) the emargency core cooling systems were able to keep the core covered
ang cool. Therefore, the extenced blowdown observed in the EPR] tests does
"ot impact plant safety or valve operability,

For the test to be an adeguate cemonstration of safety valve stabiligy,
the test inlet piping pressure crop should exceed the plant pressure drop.
The test inlet pressure drop for the Crosby 6M& valve on the Toop sea!
configuratio~ was 263 psid on opaning ang 181 psid on closing. The values
calculated for the SNS, Units 182, safety valves were 122 and 80 psid for
opening and ¢losing, respectively (Reference 15). Theref: e, the plant
valves should be as stable as the test valves,

For all tests on the Garrets PORV, the valve opened and closed on
Jemand.  Total valve opening times were Tess than 1.24 s ang tlosing times
ere less than 2,35 5. Aftar testing was completed, the valve was
‘nspected. Based on the limited number of cycles in the test program, there
¥ES N0 canege observed that would affect the future performance of the
valve. Based on valve performance during testing, the PORVS were shown to
Oberate under expected flyuid transient conditions,

A bending moment of 33,200 ine-1b was induced on the gischarge flange of
the Carrett test PORV, which has nearly the same valve body as the plant

PORV.  This moment had no adverse effect on valve performance. The maximum
calculated bending moment for the SNS, Units 182, valves is 86,040 in-1d
(Reference 13). However, the PR Safety and Relief valve Test Program Valve
Selection Justification Report (Reference 5) stated *hat the Garrett
straight through PORV is designed to operate with the maximum valve
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deformation. A Garrott analysis of bending moments as large as

380,000 1n=1d showed that valve operability would not be affected.
Consequently, even though the EPR] tests only subjected the Garrett PORV to
33,200 1n+1b, the valve is expected to operate with the higher induced
moments espected under transient conditions.

The PORV block valve must be capable of closing over a range of steam
and water conditions. As described in Section 4.2 of this report, high
Pressure steam tests are adequate to bound oparation over the ful range of
inlet conditions. As gescribed in Section 4.1 of this report. the testy
conducted on the 3 in. Westinghouse feries 99 valve ang SB-00+15 operator
demonstrate the operability of the plant valve provided the plant block
valve operator s adjusted to produce the maximum torque and wired for 1imig
closure. The test valve was cycled successfully at ful) steam pressure with
Full flow. It was shown to open and close successfully with fu)) cperator
torque (References 7 and 8). The plant block valves were modified to
provicde sufficient closing thrust as determined in the Westinghouse test
program (Reference 15), Therefore, the tests are considared to have
cemenstrated acceptadble valve operation.

NUREG-0737, Item 11.D.1, states that the PORVsS and their associated
control circuitry shal) be cualified for design basis dccidents and
transients. The EPR] test program incluced the PORV contro) Circuitry
attached directly to the valve in 'ts test program (Reference 20), but gid
net include the circuits dway from tha valve (pressure sensing devices,
cables, transmittors, etc.). The Individual utilities sti)) need to meet
the NUREG-0737, Item 11.D.1, requirements for the circuits awdy from the
valve. Based on Reference 11, the NUREG requirement for environmenta)
Qualification of those circuits Was to be met by including them in the
program to meet the licensing requirements of 10 CFR 50.49. If the PORV
control circuits are included in the 10 CFR 50.49 progranm, specific testing
to meet the NUREG-073? requirements is not necessary, The Licensee inc)uded
the PORV controls in the SNS, Units 182, environmenta) qualification program

(Reference 15). This meets the environmenta) qualification requirements for
the control circuitey, With respect to the qualification of the control
circuits during norma) operation, testing of the PORV control circuits is
required by the inservice testing program under 10 CFR 50.5%,. Including
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the circuits in this program meets the requirement to qualify the PORV
control circuitry during norma) operatian.

The facts presented above demonstrate that Item 1 (conducting tests for
valve qualification) and Item ? (considering the affects of discharge piping
on operability) of Section 1.2 in this report were met. Meeting the
requirements of 10 CFR 50.49 ang 50.55a are adequate to satisfy Item § of
Section 1.2 in this report regarding the PORV control circuitry,

4.4 Pﬁg1nﬂ ang i!ﬂﬁﬂ's ‘Vl’!llqﬁ"

This evaluation covers the piping and supports upstream and downstream
of the safety valves and PORVS extending from the pressurizer nozzle to the
pressurizer relief tank. The piping was designed for deadweight, interna)
pressure, thermal expansion, earthguake, and safety and reliet valve
discharge conditions. The calculation of the time histories of hydraulic
forces due to valve discharge, the method of structura) analysis, and the
Toad combinations and stress evaluation are discussed below.

§.4.] Therma) Nycr!!11$ An!1!!1!

Pressurizer fluid conditions were selected for use in the therma)
hydraulic analysis such that the calculated pipe discharge forces would
bound the forces for any of the FSAR, WPI, and low temperature
overpressurization events, including the single faflure that would maximize
the forces on the valve.

The safety valve and PORV discharge transients were analyzed in six
Separate cases. These cases included: (1) the relief ind safety valves
cpen sequentially at their respective set points, (2) the three safety
valves discharge saturated steam and the relief valves remain closed,
(3) the two relief valves ¢ischarge steam and experience a transition to
Saturatec water plus a subsequent actuation during which 567°F water is
discharged; the safety valves remain closed, (4) the three safety valves
discharge 567°F water and the relief valves remzin closed, (5) the two
relief valves discharge 329°F water at 2400 psia and the safety valves
remain closed, and (6) one relief valve discharges 329° water at

Seabrook SSER 9 17 Appendix Y



2400 psia while the other relief valve and the safety valves remain ¢losed.
This approach is acceptable because 1t covers the type of valve actuations
and conditions which are possidble at SNS, Units 182.

Because water seals are maintained upstream of the PORVS, the water
seal/steam discharge condition would generate the nighest loads on the PORY
piping system when the water sea) fs expelled and forced down the discharge
piping. The steam discharge cases analyzed for the safety valves, combined
with the water congition analyzed for the safety valves (which were
representative of the coldest fluid temperatures expected at the valve inlet
based on Reference §), adequately represent the conditions expected for the
safety valve piping system as discussed below. Therefore, the selection of
these cases as the limiting conditions for the evaluation of the piping
loags s considered adequate

For these analyses, saturated steam at a maximum pressure of 2555 psia
was assumed to be discharged through the safety valves. The conditions for
the PORVS were saturated steam at a maximum pressure of 2532 psia. Mot
water seals (2509F) were assumed upstream of the PORVS. For water
discharge, the safety valve conditions were 5679F water at a maximum
pressure of 2507 psia and the PORV conditions were 567°F water at
2403 psia and 329°F water at 2400 psia.

The thermal hydraulic analysis for SNS, Units 182, used 567°F water
basec on the FWLB water temperatures in Reference 9. As noted in
Section 4.2 of this report, new FWLE water temperatures (603 to 605°F)
were provided in Reference 16. During a conference ca)) between the NRC
staff, EG&G lcaho, Inc., and PSNN (Reference 17), PSNM stated the effects of
the higher FWLE water temperatures on the piping thermal hydraulic analysis
were assessed by a series of RELAPS/TULIP calculations (see below). The
calculations looked at water temperatures of 605 and 650°F. This review
showed the forces calculated using the $67°F water bound those expected
from the 605 and 650°F water. Therefore, the forces for the origina)
analysis bound the forces that would be generated based on the new FWLB
temperature conditions and 650°F water, and a new analysis is not needed.
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The therma) nydraulic analysis was performed using the RELAPS/MOD)
computer code. RELAPS calculates the therma) hydraulic properties of the
fluid as a function of time in each control volume and at each Junction of
the analysis mode). The RELAPS results are then input into the TULIP
computer code to obtain the time histories of the fluid forces acting at the
two ends of a pipe segment. RELAPS is widely used in the industry and was
shown to be an acdequate too! for predicting piping cischarge loads
(Reference 21). The TULIP program gererates force time histories from
RELAPS output. In Reference 15, the Licensee provided verification of
TULIP's capability to generate force histo-ies.

The key input parameters and assumptions made in the therma) hydraulice
analysis, such as the valve flow area, the RELAPS mode) node spacing, the
valve opening time, time step size, etc., were reviewed and considered
acceptadle. The valve opening time for the safety valves was 0.01 s on
steam and 0.02 s for water. These times are renresentative of those
measured in the EPR! tests for these inlet conditions (valve opening time 1n
the applicable steam test was 0.007 s ard on water the valve opening time
ranged from 0.012 to 0.021 8). The valve flow area used in the safety valve
gischarge analysis was calculated to produce the flow corresponding to 112%
of the rated flow which is icdequate for the Crosby valves used at SNS,

Jnits 182. The PORVE were assumed to open in 0.01 s for steam and 0.625 s
for water discharge. These opening times are faster than those measured in
the EPR] tests and thus are conservative. The flow rate used in the
analysis for the PORVs, 303,000 Tom/h at 2400 psia, is 144% of the valve
rated flow at this pressure. This is considered to be conservative. The
inlet pipes to the safety valves weve modeled without Toop seals while the
water seals upstrean of the PORVS were modeled. This represents the actual
plant condition. The therma! hydraulic analysis is considered sdequate for
predicting the safety valve and PORV discharge loads.

4.4,2 Sgr!!! An!1!§1!

The structura) responses of the Ppiping syster due to safety valve/PORY
discharge transients were calculated us'ng the static method applying the
maximum load for each leg enveloped from the six transient cases discussed
in SQEt1on 4.4.1 of this report. The applicadle load was applied to each
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leg indfvidually Sncluding the forces on adjacent legs using a dynamic load
factor (DLF) of 1.5, The DLF of 1.5 was determined as follows. The
fundamental frequency and period for each piping segment was delermined.
The duration time for the impulse force in each 16§ was determined and
assumed to be a triangular pulse. Then the ratio of duration time and
period was calculated for each segment and this ratio used to determine the
OLF based on Reference 22. For the ratios f..'d the DLFs ranged from 0.2 to
1.5, ADLF of 1.5 was used for conservatism. The peak forces for each
segment were determined for the various transients analyzed. The peak
forces were applied simultanecusly to each segment even though the peak
forces may not occur simultaneously. This approach is congistent with that
taken in the SNS, Units 182, FSAR,

The static analysis was performed vsing the computer program
ROLPIPE-D. The program was verified using NUREG/CR-1677 benchmark problems
(References 23 and 24).

The piping upstream of the safety valves and PORVs was analyzed to the
requirements of the ASME Boiler and Pressure Vesse! Code, Section I11I,
Diviston I, 1977 Edition with Addenda through December 31, 1977. The
downstream piping was analyzed to the requirements of the ASME and ANS!
B31.1 Power Piping Codes. The load combinations and stress limits for the
vpstream and downstream piping are equivalent to those recommended by EPR]
(Reference 25). The piping stress summary presented by the Licensee
compared the highest stresses in the piping against the applicable stress
Timits., A)] stresses were within the applicadble stress limits,

The structural code governing the upstream support design is the ASME
Boiler and Pressure Vesse! Code, Section 111, Subsection NF, 197! Edition
with Addenda through Winter 1973. The load comdbination equations were
consistent with the load combination equations in the EPRI Submittal Guide
(Reference 25), and the resulting stresses were less than the code
allowables. The downstream supports were discussed in Reference 17. The
governing code for the downstream supports is the ASME Boiler and Pressure
Vessel Code, Section III, Subsection NF, Class 3, 1971 Edition with Addenda
through Winter 1873, These downstream supports were analyzed according to
the plant design requirements. This includes summing the maximum loads for
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a11 the transients the supports undergo (normal, sefsmic, valve discharge,
etc.) and comparing 1t to the allowable. The allowadle load was taken to be
dpproximately 80N of the ASME Code, Subsection NF, Class 3 allowable. The
ASME allowable was increased by 1.33 to account for seismic effects {f
neeced. Use of this approac’ fs considered to be more conservative than
using the load combinations and allowables recommended by EPRI. Public
Service Co. of New Mampshire also stated that a load identified (T
lToss~of-coolant Lccident Toad in Reference 15 was actually the load due to
valve discharge. Based on a review of the information provided by PSNM, a')
supports met code requirements,

4.4.3 Pﬁgin’ anc 222!!'! §gmm‘r1

The selection of a bounding case for the piping evaluation demonstrates
the requirements of Item 3 of Section 1.2 in this report were met. The
Piping and support stress analysis verifies [tem 8 was also met,
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5. EVALUATION SUMMARY

The Licensee for SNS, Units 182, provided an acceptable response to the
requirements of NUREG-0737, Item 11.0.1. Therefore, the Licensee has
reconfirmed that the General Design Criteria 14, 15, and 30 of Appendix A to
10 CFR 50 were met with regard to the safety valves, PORVs, and block
valves. The rationale for this conclusion is given below.

The Licensee participated in the development and execution of an
acceptable test program. The program was cesigned to qualify the
operability of prototypical) valves and to demonstrate that their cperation
would not invalidate the integrity of the associated equipment and piping.
The subsequent tests were successfully completed under operating conditions
which by analysis bounded the most prodadle maximum forces expected from
anticipated operationa) occurances and design basis events. The generic
test resuits and piping analyses showed that the valves tested functioned
correctly and safely for al) steam and water discharge events specified in
the test program that are applicable to SNS, Units 182, and the pressure
boundary component design criteria were not exceeded. Analysis and review
of the test results and the Licensee's Justifications indicated direct
applicability of the prototypical valve and valve performance to the
in=plant valves and systems intended to be Covered by the generic test
program. The plant specific piping was shown by analysis to be acceptadle.

Thus, the requirements of Item 11.0.1 of NUREG-0737 were met (Items 1«8
of Section 1.2 in this report). Therefore, the Licensee demonstrated by
testing and analysis for the subject equipment that: (a) the reactor
primary coolant pressure boundary will have a low probability of abnormal
leakage (Genera) Design Criterion No. 14), (b) the reactur primary coolant
pressure boundary and its associated components (piping, valves, and
supports) were designed with sufficient margin such that design conditions
are not exceeded during relief/safety valve events (General Design Criterion
M2. 18), and (c) the valves and associated components were constructed in
accordance with high guality standards (Genera) Design Criterion No. 30).
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This review was made for both SNS, Units 182. However, the
aoplicadility of this review to Unit 2 s dependent on the
the Unit 2 as-built system conforms
report.

verification that
to the Unft 1 design reviewed in this
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APPENDIX 2

TECHNICAL EVALUATION REPORT: A REVIEW OF REACTOR TRIP SYSTEM AVAILABILITY
ANALYSES FOR GENERIC LETTER 83-28, ITEM 4.5.3, RESOLUTION
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ABSTRACY

The IZano Natioma) Engineering Laboratory (INEL) conguctes a
technical review of the commercia) nuclear reactor licensees' responses
Lo the recuirements of tne Nuclear Regulatory Commission's (NRC's)
Generic Letter B3-28 (GL 63°28), Item 4.5.3. The results of thiS review,
FaT) plants are shown to De covered Dy an acec.ate analysis, will
Srovice the NRD staff with o Dasis to close out this fssue with me
furtner review.  The Tizensees, as the four vencors' Owners' Groups,
SVOMTIteC anaiyses to the NRC efther cirectly ‘n response to GL 83-28,
item 4.5 3 or to provige o dasts for requesting changes to the Technicy!
Specifications (T5) that would extend the Reactor Protection System (RPS)
Surve’ Tance test ‘rtervals (STIs). To conduct the review, the INEL
Cefirec three criteria 1o determine the adesuacy, plant dpplicabi iy,
4N0 dccectadi ity of the resuits. The INEL examined the Owners Groups'
TEDETLS 1D cetermine 'f the aralyses and results met the estad!isres
criteria. Fort St veain's responses to Item ¢.5.3 were also reviawes .
Tre INEL review resuts show that a)) Vicensees of currently cperating
commeriial nucledr reactors Mave acescately cemonstratec that thetr
furrent ceeline RPS test fntervals meet the recuirements of GL 83-28,
item 4083
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SUMMARY

The two anticipated transient without scram (ATWS) events at the
Salem Nuclear Power Plant tn February of 1983, focused the attentien of
the Nuclear Regulatory Commission (NRC) on the gemeric imp)ications of
ATwS events.  The NRC then pub)isned Gereric Letter 83428 (GL 83-28)
whigh Tistec the actiens the NRC recuired of al) Vicensees holding
cterating Ticerses ang others with respect to A5suring the reltabil ity of
the Reactor Protection System (RPS).  GL 63<28, Item &.5.3, recuires
TTCensees o cemonstrate Dy review that the current on-line functional
testing ‘atervals are consistent with achieving high reactor trip system
(RTS) avatlabtiity  The licensees responded to the GL 83-28, ltem ¢ § 3,
recuirements a8 Cwhers Grouds with reports efther 1n girect response to
ctem 4.5 1, or with g technical Dasts for recuesting extensions te the
Servet T Tance test ntervals (DTI8) that generally incluged the ltem 4. 5.3
reILiTed reviews

Tre NRCTs Instrumentatior ane Centrol Systems Branch (1CSB), Cffice
of Nutlear Reactor Reguation (NRR), regquested the [daho Nationa)
Engireenng Laboratery (INEL) to review the 'icensee availadi) ity
§7a 505 4nC evavate the overal! aceavacy of the existing test
Trrervals INEL review resyits showing general compliance with ter
§ 5 3 w7 provice the NRC with g Das's to close out Itam 4.5 3 without

forire” review

For the review, the INEL CefineC three acCeptance criteria, ey ewes
the tensees t1007Ca) reports, contracter review reports, and NRC safety
€va LAtIONS, AnC determined the acequacy of the aralyses ang the RTS
Ava Tab Tty estimates with regarc to the review ¢riteria.

The INEL review criteria to ceterming the licensees' ltem & 5 )
trirance were, (1) the five areas of concern of ltem 4.5.3, (2) the
ana'yses' plant applicabtlity, ang (3) the NRC's RTS electirica)
WPAVET AT Tty Dase case estimates from the ATWS Rulemaking Paper,
<33

-
-

(.O 8N
* Yar -
.- .-

Seabrook SSER 9 iii Appendix 2



Each Owners Groups' reports ware reviewed to ensure that 4! five
dreas of concern from Item & 5.1 ware either 1acluged in the nalyses or
Showh 20t t0 De significant with regare to RTS avatladility. The INEL
Teview 41850 eriureg that the 1@ivicua) plants' g1 fferences from the
Palysts’ moce)s ware taken (Pto aCcount Ang thetr effects were shown not
1o significantly affect RTS unavatladility.  The Fort St. Vrain responses
to ltem & 5 0 were 2450 reviewed.

The Dwners Groups’ RTS umavatlabi)ity estimates were compares to the
NRC's ATWS Rulemaning gemeric RTS yravatladility estimates to cetermine
the acceptabiity of the Owners Growes' conclusions that high RTS
avatlabi ity was cemonstrated 'n the analyses.

The resyits of the INEL review showed that al) licensees of
turrently cperating commercial nucledr reactors have acecuately
Cemonstratec that thetr current orsline survetllance test ntervals are
CIRsTstent with aehieving mign RTS avatlability.
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ACRONYNS
ATwS Anticipated Transient without Soram
Edw Babcock & wi'cen
BN Brookhaven Natiora! Ladoratory
4 4 Compustion Engineering
Gt Serera) Electrie
nTeR sigheTemperature Gas~loo'ec Reactor
1C50 Instrumentation ang Control Systems Branch
INEL 1ane Nationa) Engineering Laberatory
R LUENt water Reactor
NFSC NocTear Fact ity Safety Committee
NRE Nut'ea Regulatory Commiggion
NRR Cffice of Nuctear Reactor Regulation
PORC Plant Dperations Review Committes
3 1 Public Service Company of Colerace
Pwh Fressurized water Reactor

RESMAD Reacter Safety Stugy Methocslogy Applications Program

RPS Reactor Protection System
RTS Reactor Trip System

SER Safety Evalvation Rezcet
§T! Survet)lance Test Interva!
TR Techniza) Evaluatior Report
- westinghouse
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TECHNICAL EVALUATION REPORT: A REVIEW OF REACTOR TRIP Sv$TEW

AVATLABILITY ANALYSES FOR SENERIC LETTER 83-28,
iTEM 6. 5.3 RESOLUTION

l INTRODUCTION
11 Misterica) Bagkgroun

on o February of (BED. teo events ocourred at the Salem Nuclear
Generating Statien that focisec Nuclear Regulatery Commission (NRC)
dttention on the gereric ‘mpliications of anticipeted transient without
seram (ATWS) everts

First, on February 22, Guring startup of Unit 1 an automatic trip
STgnal gererated as @ result of @ osteam generator lowslow leve) failed te
Cause @ reactor stram. The reactor was tripped manually by an operater
almost cotncioental Ty with the automatic trip sfgnal, so the fact that the
ALLOmat e trip mag fatled o cause 4 sCram went unnoticed.

Trree Gays ater on Fedruary 25, both of the scram breakers at Unit )
fatlec to cpen on A automatic reactor protection system (RPS) scram
t3%a'  Tre coerators took action to contro) this secong ATWS ang
SuCleeced ‘n terminating the incigent 1n about 30 seconds. Subseguent
TRvestigation related the fatlure of the Unft 1 RPS to cause 4 scram to
sticning of the uncervoltage trip attachment 1n the scram circuit Dreakers.

As & result of these events the NRC Executive Director for Operaticrs
Clrectes the staff to yncertake three related activities: (1) an
evalvation of when ang uncer what congitions the Salem plants would de
i cwed to restart; (2) 4 fact finging report of the events at Sa'em ! ane
the Tircumstances leading to them; ang (1) a report on the gereric
=z rzatfons of these events.

Troascress (3) adave an rteroffice, interdisciplinary group was
formeQ fnc L2 ng memders from e SUfice of Nuclear Reactor Regulatien's
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(NR&'s) Divigion of Jicensing, Diviston of Systoms [ntagration, Divigion of

Muman Factors Safaty, Diviston of Enginearing, Division of §
Techno'ogy, the 09fiza of

afaty
inspection ang Enforcomant . tha Office for
Aralys's ang Eva'lvation of Operationa) Jata, ang NRC's Rogion

1 Office
This group pub)ishee NUREG-1000*

88 & Tesut of thalr gffores to *es0've
the following auestiong (1) 's there o neeg for Prompt asctions Lo eceress
$IMTTar ecutoment h other facilities: (2) are the NRC ang fts 1icanseas

earning he safety maragemant 'essong. ane (3) how shoulg the priority ang

content of the ATwS Ryule be agiusted.

As ¢ resyu't of tha NUREG-1000 Fingings, tho NRC fssuee Gerarie
Letter ES-:IZ (GL B3+28)  Tha actions cescridad n GL 83+28 aodress
TS5U@s TeTatec to reactor trip gystem (RTS) rellaRi ity The actiens
coverec fall into the following four areas: (1) Post=Trip Reviaw, (2)

SuiEment Tlasstfication ane vengor laterfaca. (1) PosteMaintenarce
esting, enc (&) Reactor Trip System Relfapi ity Improvements

item & abeve, s aimod at B33UrIAg that vendererecommended reactor
LTYD Dreakar mogifications and assoctated rescior protection system changes
§TQ Compieted ‘M pressuriled water reactors (PWRs), that & comprenansive
pregram of proventive maintongnce ang survetllance tasting 5 implemanzod
for the reactor trip broskars 'n PWRs. that the shunt trip attachment
dsiivates actometically 1n al) PuRs that use circyuit breakers fn thetr

re " "v“

PoSySTems, ang 1o ensure that oneling fumctiona) tasting of ng

reacior Lt

Posystem 15 performec on 2 light water reactors (\wRs).

The specific reouiremants of GL 8328, ltom & 5.1, are trat exigting
"htervais for oneling functiona) testing requfred by Technicga)

Srec fizations shal) be roviewes to ceterming 17 tha ‘ntervals are
SETSTITANT with achieving high RTS avatladility whon accounting for
seTaTceracions such as: (1) uncertainties fn componant failure rates. (2)
“TLETRAIALIRS Th common moce failyure rates. (3) reduced raCUNGanty Quring
testier T4) coerator greors suring testing; ane (8) componant "weareout"

TALSeS By testing
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The Babcock & wil,on (BUW), Combustion Engineering (CE). Gerers!
Electric (GE), ang westinghouse (W) Owners Groups Mave submitted topica)
TepOrLs @Ither in regponse to GL 8228, ltem ¢ 8 J"" oF to provide o
Pasts for requesting RTS surve')lance test interva! ($T1)
ou:ons*oﬂs.""".' A0 1 In general, the owners Froups’ ana'yses were
ROt CONe OF 4 Dant specific Basis. Instesd, the " yses acsressed o
pATLICUTAr class of redctor trip system ang then Siscusses the
epplicant )ity of the analysts %o specific progduct )ines. The NRC reviewes
these reports for, among other things, their pifcadility to G. 8328,
item 4 5 ) ang summarized their fingings in Safety Evaluation
aooorun';3 (SERs).

1.2 ﬂ!v‘!v ’!'ig!!

Thiu report cocuments 4 review of the Owners Groups' topica’ repores,
the NRC SERs, ang other aralyses done at the Jdaho Nationa! Engineering
waderatory (INEL) by personne) n the NRC Risk Analysis Unit of E545 lcate,
ine. The INEL conoucted the review at the recuest of the U S Nuclear
Regulatory Commission, Office of Nuclear Reactor Regulation,
instrumentation anc Contre) Systems Branch (1058). The review was
performed to cetermine f the Owners Groups' analyses cemenstrates high RTS
dvaiTani ity for the cyrrent test frtervals, (f the naiyses ing)uges the
five areas of concern from GL 83+28, and 1f a)) of the plants were toveres
By the anaiyses. The results of the review, 1f 4)) plants are shown to e
CEVETET Dy an acecuate analysis, wou'c provice the NRC with a Basts ‘or
Clostmy out GL B3-28, Item ¢ 8.3, for o)) U.S. commercia) nuclear reactors

witrout furtrer review.

The body of this report presents the review and ‘ts fingings wish
TESATT O the stated odjectives. Section 2 cescribes the criteria usec in
LRE Teview tO Ceterming the ateduacy of the ana'yses. The review
"eitccology ‘s Qiscussed 1m Section 3. Section & presents the review
TesLTts The review conglustens are given fn Section §.
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2. REVIEW CRITERIA

To conguct o review, one must have Criteria, oF stangards, on which a
JYESTENT OF Jecisions may De Dased  In this section, the INEL availapt)iny

478 yses Teview criteria ave presentes.

SLOEI-ZB estadlishec the three criteria used 1 the INEL review.
SL BI-ZE statec that: (1) a)) Vicensees et a)., (2) must semenstrate high
RTE avatiaz 7oty for the current test ‘ntervals by gocumented review when
(3) aczounting for such consicerations as the *ive areas of concern isteg
'n Section 1.1 While GL B3+28 estad)fsned 41! three criteria, 1t only
Sefired two of theme=who "ad 10 S0 4 review 470 what the review Mg to take
TPt account. The third ang mest sublective criterion, "high
avaTabt ity was mot cefines.

To estadlish a gefinition of Aigh avatladility, the INEL usee the
electrical unavatlabity Base case estimates po.sented n Tadle A-] of
Arpengix A to SE:Y-OJ°2’3.1‘ Unavailability s cefined as 1.0 minys
dvatlapility. A low unavatladility fs equfvalent to a nigh availapility,
Most aralyses calculate o system uravatladi)ity rather than an
avatlability. Therefora, our criteria for a “high avatlability™ will be
expressec n terms of Tow unavailability for compatidility. These RTS
SPavailabtlity estimates from Reference 14 were used for two reasons.
Firit, they were used Decause they were Seveloped by the NRC's ATWS Task
Forze as 4 resvaluation of the dases for the RTS unavailedilities vieg in
ATwS rule valuesimpact evaluations.  Second, as stated in Reference 14,
o8 NRC analysts

Sases the RTS unavailabilities on wor'owide experience to
Sate. It 15 Delieves that this gives 4 reasonadle estimate of
RTS unavatlability that inc)ices the common cause contribitions
that are Delieved to cominate. The experience Dased values are
STSLrIDUteT across the four vencor cesigns based on
comparative relfability analysts that evaluates the major
Sréferences among the cesigns .
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The estimates from the NRC ATWS analysis provide & framework wich
whigh to Cconsicer the topica’ report anaiyses estimates. The aumerica)
estimates 1n the SECY-B2-281 for the four vengors combined with the five
areas of concern from GL BI-28, ltem 4 5 3 form the criteria used for this
feview t0 ceterming 1f the vencors' dralyses and estimates met the
reavivements of ltem 4 8 3
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3. REVIEW METHODOLOGY

The INEL congucteg this review Dy examining the vendors' topical
recorts (References 3, 4, 8, 6, 7, 8, 9, 10. are 11), the technica)
evaluation reporygoii6,17,18 (TERS) gone as 4 part of the NRC tepiea)
TePOTL Teview process, the NRC's SERs (References 12 ane 13), are
NURES/CR=8187, Evalation of Generfc Issue 118, "Enhancement of
westinghouse So''g State Protection Sys!OM.";’ This was gone for three
redsons.  First, the reports ware examined to find out whether or not the
VENSOTS anaiyses accressed the areas of concern from Item ¢ .5 3 ane
reflected a4 high RTS avatlability. Second, they were examined to Seterming
what pTants were covered by the vencers' analyses. Third, the Gereric
(ssue 1UE report proviced an ‘ngepencent, upcated estimate of the
dvatianiTity of tne W s0lfe state RTS for comparison to the review criteria,

Forotne plants covered by the vengers' ara'yses or the NUREG/CR-8197
faTysts, the aspropriate aralysis ang avatlabil ity ware compared to the
Feview criteria estadlisheg 'n Sectien 2. If the analysts acequately
iccressecd the aredas of concern ang cemonstrated 4 high RTS availadility,
the 2Tant was accented 45 having met the requirements of GL 8228,
ctem & 5 3 The resuits of the comparisens for plants covered by a vengor
70Ty 8°8 are §iven by vergor in Section 4

For plants met direct)y covered by 4 vengor's analysis, an accestad'e
TeINS w5 f00nC to extenc the analyses to cover the plants. This was cone
for two plamts: Clinton 1 (GE) ane Matne Yankee (CE). The means Dy which
LR ANa T yses weTe extenced to Cover these two plants are alsc @iscusses by
vengs® ‘» Section 4.

cre plant, Fort S, Veatn, a4 Migh temperature, gas=cooles reactor
(=73R), was not covered by any of the four vengors' analyses and requires
stecia’ consiceration.  The INEL examirec the responses from Fort St. Vrate
Tec.irec Dy GL BI-28, Item 4.5 1 1o ceterming 1f the responses cemonstrates
AN actertad y " RTS avatladtlity The review of the Fort St Vrain
resperses ‘s given in Section 4.6
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¢ REVIEW RESULTS

THis section summarizes the results of the INEL review of the vengors'
faTyses with regarg to the five areas of concern NG plant applicadility.
The verzors' estimates of RTS AvaTlan ity are compares 1o the review
vt Tab ity criterig. Ao, some IRSIGRtS concerning RTS avatilapility,
Jeinec from an examination of RTS importance measures from selected PRAS,
e eamines.

4 ) Plan

The ‘ssves of OL B3-28, Item 4 5.3, were acoressec Sy the BAW Owners
Group ang the resuits were submitied to the NRC By the fnadtvigual vtilities
hothetr responses to GL BI-28.  Topica) Report BAW-10167 (Reference §) was
SWDmitiee to the NRC to provice 4 technica) basis for increasing the
ensline ST1s anc allowed outage times (AQTs) for BoW RTS (mstrument
SEPINgS. The analysis presentes in BAws10167 was duilt upon the previous
dralysis gone to accress the GL 8328, ltem ¢. 5.3 fssues. However, some
‘nformation that was resolved i the gereric letter nalysts was not
TepeAtec Tn the subseguent Topica) Report decause 1t was not relevant Lo
the proposec Technica) Spectfication changes. To make BAW-10167 wplicad'e
to both GL 83-28, Item ¢ 5.3 ang STIZAOT issues, the Owners Group submittec
SAwslTlE7, Supplemant 1 (Reference 6), to the NRC. Supplement | completes
the SAw aralysts by acaressing al) rona1n!6g Item ¢.5.3 fssves. The
Ehw 10167 ang Supplement 1 aralyses 1nc)uced the ‘mplementation of the
FETALIC STURT ARTP on the redctor trip circuit Breakers 4s reguires by 6L
8, ltem 4.3,

The INEL nas previcusly reviewes the BAwe10167 ang Sups)ement 1
74,508 ARG Jocumerted the review ‘n a TER, EGG-REQ-7718 (Reference 18).
Foroane TER, sensitivity stucies whichn trcluced al) of the ltem 4.5 3 areas
¢f ziriern were tongucted or the RTS8 mece's. e sensitivity study resylts
STIweC the MOCeTS 1o DE (ATERSItive 2 variations im the failure rates
Q55007 4%0C Wit the ltem 4.5 3 areas of concern.
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The INEL reviewes BAV-10167, BAw=10167, Supplement 1. ang the TER g
Setermined that the B4W ana'yses dcecuate’y covered a)) five areas of
CORCETN ARG tRAt ) currently operating BAw reactors are ing)uded.

4.2 ;‘ D"rg!

cleensees with CE reactors responced to the recuirements of GL 83-28,
ctem 6. 5.3, as the CE Owners Group by submitting CE NPSC-277 (Reference 3)
1o the NRC. The NPSD=277 RTS availentlity analysts specifically fae)uded
1) five areas of concern ang ) currently operating CE reactors except
vaterforg 1, which was not fn commersia) cperition untd) Septemder 1588

The CE Owners Growp also submittes CEN=327 (Reference 7) ta provide
Ticensees with 4 Dasis for regquesting RTS §71 extensions. Thig later
$76 5508 expanced on the simplifieg mocels of NPSD=277 to incluge o)) RTS
TRt parameters. Al cyurrently operating CE plants except Maine Yarkee
were coverec n the CEN=327 amalysts.  The CEN-327 $TI inalysts
seecifically 'ne)uces the NPSD-27? ndlyses of the Item 4.5.3 areas of
concenn except component “wearssut" guring testing.  The CEN=327 analysis
ShOwed that the major contributors to RTS unavatlabiifty for the four plant
CTasses are common cause failures of the trip circult Dreakers which are
tested on ¢ monthily Basis.

. Doth NPSD=277 ang CEN-327, the CE RPS SesTgNs are grouped into four
casses by sigma) PROCOSSING anG trip Cevice Cifferences, otherwise the
egte ane physica) layouts of the RTS dre the same for 4! RTS plamt
Classes  In NPSDe277. Matne Yankee ¢ ineluceg n RPS Plant Class 2. In
CENSIZT, waterfore 3 1s inclucee in RPS Plant Class 3. Between NPSD-277
arc TEN327, 4 of the CE plants are ‘neloced noplant classes analyzed ‘»
CENSIZY O This review consicers t-g nalysts ang resu'ts in CEN-327
dceciate for Item 4. 5.0 resolution for al) classes of CE planmts.

The INEL nas previously reviewes CEN-327 with regarg to STI extenstion
effects anc cocumented the review 1n a4 TER, ESG-REQ-7768 (Reference 1§)
The resuits of sersitivity stucies cone for the TER show the moce's to De
hsensitive Roerier of magritite ‘ncrease 1 the comporent ‘Acepencert

O

-
o
"
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fatlure rates. The tnsensitivity to increased component fatlure rates
dlong with the CE analysis resuits showing trip efreuit breaker common
cavse fatlures to de the major zontridutor to RTS vhave ! Tab i )ity provides o
@ Sasts for thig review to concluge that RTS testeinduced component
wear=out 's mot an fssue et CE reactors.

The INEL reviewes CEN207 ane the TER ang cetermined that the CE
N Tyses Mave acecately covered 4l five areds of concern or they have
Seen showh not to comtribute to RTS unavatlability ang that &) currently
cperating CE reactors are ing'uges.

4.1 gi .‘I"!

Cleensees witn GE reactors responced to the GL 83+28, Item ¢ 8.3
recuirements as the BWR Owrers' Group By submitting NECD-3084¢
(Referencze ¢) to the NRC.  The TS avatlability analysts specifically
‘reluced the flve areas of concern and covered both generic relay ang
soligstate RTS cesigrs whizh fnciyges al) currently operating BwRs GE
stated that the relay RPS configurations for BWR plants have the same
primary cesign features. Therefore, the generic relay RTS mocels used in
NECT-30844 2o mot o ffer significant)y from the specific BWR plants. GOF
«seC the UTimtze Lo grawings for the soligestete RTS moce's. Since Clinten
¢ 's currently the only GE plant with 4 s0)1¢ state RTS, no plant unicue
i"a'ysis ts necessary.

e EwR Cwners' Group a)so submitted NEID-30B51P (Reference 8) to tre

NED Tre aralysis tn this secens report used the base case rejuits from
NECT-ITEGE to estadlish 4 basts for recuesting revisions to the currert
Tecrnizal) Specifications for the RTS. The INEL had previously reviewes
NECT-ITBA4 ang NECD-20851P with regarc to both Item ¢ 5.3 ang ST extension
dctestasility ang cocumentes the review in g TER, EGG-EA-7108

“eference 17) Due to tasufficient information, the INEL review could ot
comroete the soligestate RTS review ang accepted only the relay RTS
A%y s reseits. The NRD reviewes the topica) reports ang the TER ang
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fssued an SER (Reference 12). The WRC accepted the nalysis results as o
reference for TS changes relates to the RTS $nC 45 resolution to GL B3-28,
item 4.5.3, for GE relay plams only.  The INEL later completes the solig
state R7S analysiy review 47C ‘s3ueg Rev | to the TER (Reference 18), thus

$CCEPLING The analyses for 41) classes of GE plants.

This review examineg doth GF naiyses anc the Rev | TER ang ceterningg
ROt Al five areas of concern are fncluced in the anaiyses ang that a4l
Turrently cperating GE reactors are inc)uced.

4. 4 '!!!Qﬂiﬁgsll "!”!!

STETIERS wILR WeSLINGROUSE TeACtors Q1 not respong directv to the
recuirements of GL B3-28, Item 4. 5.3 Pricr to the Salem ATWS, they hag
svomittec WCAP=10271 (Reference §) to the NRC to provide a basis for
TeCUesLINg changes to the Technical Specifications regarcing the R7S. The
vESTINGROVse methocelogy attemoted to balance safety ang operability ang
wds 4ppiiec to 4 typica) westinghouse four loop reacter plant with 4 so)id
state RTS n WCAP-10271. The methodology was extended to cover RTSs for
two, three, anc four Toop plants with efther relay or solid state logic in
WOAP=10271, Supolemert | (Reference 10).

"he NRC reviewed the westinghouse topica) reports with the dssistance
of Brosxhaven Nattona) Laberatery (BNL) and 'ssued an SER (Reference 12)
CTMILINg thelr acceptance to changes to only the analog channe) $71s at
west ngrouse plants, )

The w methogology used fau't trees to moge! the RTS. The moce's
‘heiuced the following five major ceriributors to RTS trip unavailability:

1 havatlapi ity of comporents cue to rangom failyres

ava ladility of comporents aue to test

L]
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Jravailability of components due te unscheduled mafntanance

vhavailability of components aue te humen error

Vhavailapility o components dua to common cavuse failurs.

While the o analysis ¢ig not Cirectly 1nelude any sengitivity studies
these Tive arees, the compenent unavailap1livias were increased
45 0@ test ‘nterval 'emgth increased.
facter of 3 to &

concemning

The STI analysis rasuits showsd &
nCrease 1n the RTS unavatiladtlity estimazes for the
lengar test interval.  Two conservatisms exist in the models that are

" evant: firgt mp credit was taken for early failures thay ould be
cetecied anc, second, no crecit was taken for the divarsity inharent in Lhe
¥ RTS design. These two conservazisms, had they baen included 1n the

mege !, wou'd cause the ingrease im the RTS uravailadility estimates 2 be
SMATer than the ODserved TACLOPS.

Test=induced component wear=out wd$ POL aQaressed 1M any maAngr 1A the
¥ RTS analysis. Howaver, the RTS enalyses done by the other vengors,
References 3, # and 6, specifically ‘Avestigated the affects of this issue
or RTS unavailadility. Despite the affferences among the other vendors'
RTS cesigns, thay all foung the effeess of S@3% 'nduced component waar-out
on RTS yravailadility to be insignificant. Based on the othar vandors'
analyses, the INEL concluded tha: the effects of test=inguced comporant
RTS unavailadi ity would also be insignificant. Therefore,
the INEL consicers all W plants w0 dDe coverse Py adequate analyses.

wear=out on v

6.5 Quanzitative Review of Vendors' RTS Ava’ladilities

N
-

¢ far. only :he adequacy of the vengors' analyses has daen

Clic.ssed. No determination ras teen mace of the acceptadility of the
numerical estimates from the various ATS avatlapility amalyses. In tais
section, the INEL review considers the four C rers Groups' RTS availapility

€3 "Mates 12 Cetermine 1f they are ‘mceed indicative of “nign availadiligy."

-
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In Tadle 1, tha four vandors' RTS unavailadility astimaces are
compared o the review estimaes of )ow unavatlabi ity ag defined in

Section 2. The B4Y and GE vendors' estimates are given as an ovaral) RYS

vnavailabilfty per cemang by plant moge! ang R7S ypa, respectively. The
CE and ¥ vendors' gstimacas are §iven on 4 similar Dasts with an additiona)
Fensiceration that was not necessary for the BaW and GE analyses. In the
CE end W ana'yses, RTS whavailability was estimated for al) {nput
parameters. For the CE and W unavatlability estimetes in Table 1, the INEL
v520 the unavailapility estimates for Righ pressurizer pressure, the
parameter analyze€ in Reference 19 a3 the 1initing parametar for an ATWS in
terms of the aumdar of imput channels and divarsiey of trip signal.

The aifferences n the relative valuas of the three PWR vendors' RTS
wnavailability estimaces can be ateriduted to design differences among the
RTSs. B&W ang CE RTSs have four englog chanre) faputs for each fmonitored
paramater with four trip logic ¢ snmals whilg ¥ R7Ss have three or four
ana‘og channe! inputs for gach paramwter with only two trip logic
channels. The 2 of 4 analog channels for the BAW and CE RTS designs are
‘nherently mere reliable than the 2 of 3 analog chanrels for some
PaFamaters 'n the W cesign. Also the 2 of & trip logie n the B&W and
CE RTSs 15 mora reliable than the W 1lof2teriplogic. The combination of
these two Cesign cifferances make the ¥ RTS unreliadility somewhat highar
than the othaer venders' RTS unavailabilities.

The comparison shows the B4W, CE, and GE RTS unavailapility estimatas
'owar 2han the NRC's estimazes while the ¥ estimates are the same as
NRC's. Tha INE. review recognizes .he Vendors' astimates and the NRC's

‘mates are influenced by & number of factors. Thase factors include,

the cata uncertainties for both tha NRC and Vendors analyses, (2) the
scarcity of actual RTS failures wor'e wide, (3) the modeling assumptions
anc simplifications used by both the NRC ang the vengers, and (4) the
ciffering levels of moce) development bdatween the NRC analysis and the
vencers’ analyses and between ¢ifferent Vendars' analyses. These facsers
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TABLE 1. COMPARISON OF VENDOR AND NRC RTS UNAVATLABILITY ESTIMATES®

Vendor RTS NRC RTS
Unava'iladility Estimates Unavatladbility Estimates
vendor (Failures/Demarg) Fatlyres/ n

84w

Davis Bessie Mode! 18-10° 3E-3°

Cconee Class Moge! 16-6° 3E-§d
CE

Plant Class | 26-/* 2E-§

Tant Class 2 36-6* 2£-5
Plant Class 3 1E-6* 28-8
Plant Class & 2t-6* 2E-%

GE
Relay Plants 3g-¢' 26-%
Solid=state Plants 3E-6f 2E-%
w
Relay Plants §g-59 gg-5°
Solid=state Plants sg-59 SE-5°

d. ATl estimates are rounded off to one significant gigit.

b. From Reference 14, Table A=], base case RTS electrical unavailadility
estimates.

. From Reference 5, Dase case.
¢, Includes automatic shunt trip on the reactor trip circyit breakers.

e From Reference 7, Tables &4 (-1, 4.2-2. 4. 1-3, and 4. 1-4, respectively;
Sdse case test interval, high pressurizer pressure uravailapility estimate.

f From Reference 4.

g From Reference 19, solid state RTS base case. Applied to relay=plants
tdsec on similarity of cesign (see Reference 1), Section 3.2.2 ang 3.2.3).
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help explain the gifferences between the Vendors' and the MRC's point
estimates of RTS qvatladility.

4.6 Fort St. Vrain

Fort 5t Vrain responced to GL 82-2B, Item ¢.5.3 in 4 letter te
Efsennut categ Nevemder &, 193320. stating:

"Existing intervals for oneline functiona! testing
required by the Tecnnical Specifications are currently under
review by Public Service Company of Colorade (PSC) ana the
Nuc'ear Regulatory Commission Region IV staff. The current
testing freguency at Fort St. Vratn has
Nuc ear Regulatory Commission scaff.

[n response to a request for {nformation from the NRC concerning the
Fort St. Vrain responses to GL 83-28 previcusly sent, PSC sent the

following reply to the NRC fn a letter to Johnson, dated June 12, 1985%%.

"Exfsting tntervals for the on=lineg testing required by the
Technical Specifications were reviewed Oy Public Service Company
of Colorado. A Technical Specification change to Limiting
Conditions for Operation 4.4.1 (Plant Protective System) and its
dssociated survelillance requirements (SR $.4.1) are currently
teing reviewed by the Plant Operations Review Committee (PORC).
This Technical Specification change s expected to be approvec Oy
the PORC and the Nuclear Facility Safety Committee (NSFC) by June
30, 1985, As part of the cevelopment process for these propesec
changes to the Technica) Specifications, on=11ne functiona!
testing requirements were reviewed based on past experience.
Possidble changes to the testing intervals 1n cervain cases where
dvailadle test data may support such changes has (sic) been
2iscussed at length with the Nuclear Regulatory Commission
staff. The Nuclear Regulatory Commission staff has informed
Punlic Service Company of Colorade that no such changes woulc be
acteptadle at this time."

The INEL review interpreted these responses from Fort St. Vrain to
mean the NRC has establishea Fort St. Vrain's RTS current test intervals,
the current test intervals have Deen evaluated by PSC, and the NRC will nut
4! 0w changes to the test intervals at this time.
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From these responses, the INEL concluded that Fort St. Vrain has
conducted the review required by GL 83-28, Item .5.3, and that the NRC

consicers the PSC ang NRC reviews adequate to meet the Item ¢4 .53
requirements.
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§ REVIEW CONCLUSIONS

ATl four LWR vendors have submitted topical reports either 1n response
to GL 83-28, Item ¢ 5.3, or to provide a Sasis for RTS STI extensions, or
Soth. For the most part, these reports have agddressed a)) of the fssues i
[tem ¢ 5.3, Licensees not covered Oy the topical reports have sudmitted
individua) resporses to Item ¢.5.3.

The aralyses fn the topical report have shown the currently configured
RTSs to be highly reliadle with the current test fntervals and prior to
implementing some of the requirements of GL 83-28. Implementation of these
dacitional requirements will reduce the ATWS risk even further,

The INEL has reviewed the relevant topical reports, TEPs, SERs,
dcaitional analyses, and the indivicual licensee submittals with regard to
GL B3-28, Item 4.5.3, requirements and the review criteria. Based on that
review, the INEL concludes that al) licensees of currently operating
commercial nuclear power plants have dcequately demonstrated that their
current RTS test intervals are consistent with achieving high RTS
avatladility.
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& ‘0, UNITED STATES
s - NUCLEAR REGULATORY COMMISSION
b o ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
) WASHINGTON, D C. 20885
. ‘09

September 13, 1989

The Honorable Kenneth M, Carr
Chairman

U.S. Nuclear Regulatory Commission
Washingtun, D,C, 20555

Dear Chairmen Carr:

SUBJECT: EMERGENCY PLAN FOR FULL-POWER OPERATIOK OF THE SEABROOK
STATION, UNIT 1

During the 353rd meeting of the Advisory Committee on Reactor Safe-
guards, September 7-9, 1989, we reviewed the Seabrook Station em-
ergency plan as well as progress on construction and testing that has
occurred since our April 19, 1983 report. Our subcommittee on Sea-
brook considered the emergency plan during a meeting on August 17,
1989. ODuring our review, we had discussions with representatives of
the licensee, the NRC staff, the Federal Emergency Management Admin-
istration (FEMA), and intervenor groups. We also had the benefit of
the documents referenced.

In our previous report, we provided our conclusion that the Seabrook
Station could be operated at up to five percent of its design power of
3411 MWt. We also noted that the emergency plan for the plant had not
been completed at the time of the report, and thus we had not reviewed
it.

The licensee, in formulating the emergency plan for the plant, has had
to take account of the fact that The Commonwea1th of Massachusetts and
some of the local government entities within the state of New Hamp-
shire hav: chosen not to participate in emergency planning and in the
emergency exercises that have been held,

FEMA, after evaluating that part of the emergency plin dealing with
the offsite population, has concluded that the plan is acceptable,
although some corrective actions have been specified. In its evalua-
tion, FEMA included measures taken by the licensee to devise a system
for providing information to people in areas within the 10-mile emer-
gency planning z2one where local authorities have not accepted this
responsibility. Consideration was also given to plans, made by the
licensee, for other emergency actions that might be required in case
of a major accident. Major consideration was given to plans for
evacuating the beach areas within the 10-mile zone, ir case an acci-
dent occurs at a time when there is a significant transient beach
population,

The NRC staff has evaluated the licensee's planning ard the training
of the licensee's staff for dealing with emergencies. Practice
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exercises have been held. The staff is prepared to recommend approva)
of the licensee's emergency plan, including that part of the plan that
has been evaluated by FEMA,

Emergencies that would require site evacuation are low-probability
events. The licensee's analyses predict that, even with peak occupan-
¢y of the beaches and other areas, the emergency planning zone can be
evecuated in less than eight hours. This should provide appropriate
radiological dose savings and complies with NUREG-0654, Revision 1
(referenced). The Seabrook Station emergency plan appears to meet the
standards that have been formulated by FEMA and by the NRC.

We observe that, if an accident occurs that requires implementation of
a significant part of the emergency plan, it is likely to be an
accident not specifically planned for., Thus, the emergency plan, even
though it is designed to respond to site emergencies as defined in
NUREG-0654, is valuable not only because it can respond to postulated
scenarios. Its principal value results from the fact that it requires
that decisions be made prior to an emergency, such as who is respon-
sible for making decisions durin? the course of an emergency, what
communication systems are available, what resources, human and other-
wise, are available, and how, within some limits, the organization can
function. Given such planning, it is much more likely that even the
unexpected can be dealt with successfully. This observation is well
encapsulated in the statement by former President Eisenhower, "Plans
are worthless, but planning is everything.*

It is also necessary to recognize that in spite of all the precautions
that are taken, there is some small residual risk. We do not pelieve
that this risk is unacceptable or is significantly greater than that
at other densely populated sites.

The ACRS believes that subject to satisfactory resolution of the
issues that arose during low-power testing and corrective actions
recommended by FEMA, there is reasonable assurance that Seabrook
Stetion, Unit 1, can be operated at core power level up to 3411 MWt
without undue risk to the health and safety of the public.

Forrest J. Remick
Chairman

References:
ubTic Service Company of New Hampshire, Seabrook Station, "Final
Safety Analysis Report," Volumes 1-15, with amendments 1 through
61.
2. U.S. Nuclear Regulatory Commission, NUREG-0896, "Safety Evalua-
tion Report Related to the Operation of Seabrook Station, Units 1
and 2," with supplements 1 through 8.
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3. U.S, Nucleer Regulatory Commission, Supplement to the Safety
Evaluation Report for the Seabrook Station (TAC #M63381), July
27, 1989,

4. Public Service Company of New Kampshire and Yankee Atomic Elecric
Company, PLG-0300, “Seabrook Station Probabilistic Safety
Assessment " Volumes 1-6, December 1983,

5. U.S. Nuclear Regulatory Cosmission and Federa) Emergency Manage-
ment Agency, NUREG-0654/FEMA-REP-1, Rev., 1, “Criteria for Prepa-
ration and Evaluation of Radiclogical Emergency Pesponse Plans
and Preparedness in Support of Nuclear Power Plants,” November
1980.

6. Written Comments dated July 11, 1989 from Board of Selectmen,
Town of Essex, Massachusetts, regarding unresolved reactor safety
issues,

7. Written Comments dated August 16, 1989 from Leslie B, Greer,
Attorney General's Office, the State of Massachusetts, submitting
documents on emergency plans that have been submitted to ASLB and
ASLAP,

8. Written Comments dated August 16, 1989 from Board of Selectmen,
Town of Manchester, Massachusetts, joining concern cxpressed in
Essex Board of Selectmen letter of July 11, 1989,

9. Written Comments dated August 18, 1989 from Matthew Brock,
Attorney General's Office, The Commonwealth of Massachusetts,
regarding ACRS meeting on Seabrook Nuclear Power Plant.

10, Written Comments dated August 21, 1989 from Diane Curran, repre-
sentino the New England Coalition on Nuclear Pollution, regarding
opposition to Tlicensee's request for an exemption from the
requirement to exercise the onsite emergency plan within a year
prior to issuance of operating license.

11. Written Comments dated August 24, 1989 from Congressman Nicholas
Mavroules in support of Essex Board of Selectmen letter dated
July 11, 1989,

12. Written Comments dated August 28, 1989 from Patricia Pierce-
Bjorklund, presenting visual evidence companion to the Essex
Board of Selectmen letter of July 11, 1989,

13. Written Comments dated September 5, 1989 from Matthew T, Brock,
Attorney General's Office, The Commonwealth of Massachusetts,
regarding Seabrook Station Emergency Planning.

14, Written Comments dated September 6, 1989 from Robert A. Backus
representing the Seacoast Anti-Pollution League regarding Sea-
brook Station Emergency Planning.

15. Written Comments cated September 6, 1989 from Diane Curran
representing the New England Coalition on Nuclear Pollution
regarding Seabronk Emergency Flanning.

16, Written Comments dated September 6, 1989 from Matthew T. Brock,
Attorney General's Office, The Commonwealth of Massachusetts,
regarding ACRS/Seebrook Station Emergency Planning,

17. Videotape provided on September 8, 1989 by Mimi Fallon, Seacoast
Anti-Pollution Lezgue, regarding evacuation considerations at the
Seabrook Station,
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