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ABSTRACT

This six-volume compilation contains over 1000 reports prepared by the
Advisory Committee on Reactor Safeguards from September 1957 through
December 1984. The reports are divided into two groups: Part 1: ACRS
Reports on Project Reviews, and Part 2: ACRS Reports on Generic Sub-
jects. Part 1 contains ACRS reports alphabetized by project name and
within project name by chronological order. Part 2 categorizes the
reports by the most appropriate generic subject area and within subject
area by chronological order.






PREFACE

This compilation has been prepared from the ACRS Report Notebooks that
are kept in the ACRS Office. The notebooks are divided into two main
sections, ACRS reports on specific projects, and ACRS reports on generic
subjects. Normally, each report is filed in only one notebook subsec-
tion, with some cross referencing when appropriate. In one or two in-
stances, a report is filed in more than one location to assist the
notebook users. Every effort has been made to make this compilation as
complete as possible, but due to the relative lenagth of time covered by
the notebooks and the variations in record keeping procedures, it is
possible that some reports may have been inadvertently omitted.

This compilation does not contain ACRS reports that contain classified
or other controlled information.






FOREWORD

The Advisory Committee on Reactor Safeguards (ACRS) was created in 1953
to provide advice to the Atomic Energy Commission (AEC) on the safety of
reactor systems being developed at the onset of the era of civilian use
of nuclear energy. In 1957, the ACRS was established as a statutory
advisory body by the Atomic Energy Act of that year.

The ACRS has continued for over 30 years in this advisory role to the

AEC and its successor in reactor safety regulation, the Nuclear Regula-

tory Commission (NRC). The Committee has played a central role in the

development of safety standards and practices as nuclear power has grown

from a glamorous scientific curiosity to a huge industry, beset with not

only pains of spectacularly rapid initial growth, but also subsequent

public disenchantment and controversy. The influence of the ACRS has

been projected in a number of ways; through its direct contact with the

AEC/NRC technical staff, the industry, the national laboratories, and

the universities, and, since 1973, especially through its public meetings.
However, its formal advice is given in the form of letter reports to the

Commission it advises. These reports, expressing the collegial opinion

of the 15-member ACRS have covered a wide variety of subjects, from state-
ments of approval, often with caveats, for the licenses for every plant

in the nation, to comments on significant technical issues. Some of the

reports have been landmarks and have had a major influence on the develop-
ment of nuclear power and of the safety of nuclear power. Most have been

more mundane and served principally to help keep the regulatory system
moving along a fair and responsible course. A few may have been umwise,

and better forgotten or rescinded. But, we believe these reports, taken

as a whole, provide an interesting view of the history of nuclear power
in the United States and the rest of the world.

On the occasion of the 300th regular meeting of the ACRS, April 11-13,
1985, we have published these volumes of the Committee's collected re-
ports. We trust they will be of value to those interested in the past
and the future of the generation of electricity and other practical uses
of nuclear power.

David A. Ward
Chairman, ACRS
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

Novemwber 8, 1974

Honorable Dixy Lee Ray
Chairman

U.S. Atomic Energy Commission
1717 H Street, N.W.
Washington, D.C. 20545

Subject: CONCEPTUAL DESIGN FOR PROTOTYPE GAS-COOLED FAST BREEDER
REACTOR (GCFBR)

Dear Dr. Ray:

At its 142nd meeting on February 3-5, 1972, its 173rd meeting on
September 5-7, 1974, its 174th meeting on October 10-12, 1974, and a
special meeting on October 31-November 2, 1974, the Advisory Committee
on Reactor Safeguards reviewed a conceptual design and proposed design
bases for a prototype 300 MW(e) Gas-Cooled Fast Breeder Reactor (GCFBR).
Subcommittee meetings were held on July 21, 1971, in Denver, Colorado,
December 1, 1971, in La Jolla, California, September 11-12, 1973, in
La Jolla, California, and January 9, February 6, and August 6, 1974,
in Washington, D.C. During its review the Committee had the benefit
of discussions with representatives of General Atomic Company, the AEC
Regulatory Staff and of the documents listed.

The purpose of this review was to acquaint the Committee with the
current status of the conceptual design and proposed design bases and
to enable it to identify those areas which the Committee believes
require further technological development, or which it currently
considers unacceptable. The information available, however, was not
sufficient to permit the Committee to determine if all areas important
to safety have been identified.

The reactor concept utilizes helium cooling of stainless steel clad
oxide fuel elements whose design is similar in many respects to those
used in liquid metal fast breeder reactors. The reactor core, three
primary coolant loops and three auxiliary coolant loops are completely
contained in a cylindrical prestressed concrete reactor vessel (PCRV).
The core occupies the central cavity. The steam generators, primary
helium circulators and the auxiliary coolant circulators and heat
exchangers are located in cavities in the PCRV wall. A conventional
low-leakage containment building, similar to those used for PWRs and
proposed for HIGRs, is provided.
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The Committee recognizes that the GCFBR has certain advantageous safety
characteristics relative to other types of fast reactors. These include:

(1) The reactivity effect associated with the helium coolant
is small;

(2) Potential chemical reactions between the primary coolant and
the secondary steam are eliminated because helium is chemically
inert;

(3) Maintenance access problems tend to be less severe because the
helium coolant is subject to limited radioactivation.

Certain safety disadvantages unique to the GCFBR, as well as some safety
problems common to all fast reactors, are discussed below.

A significant problem area, requiring substantial additional study, is
the reliability of core cooling capability. Special emphasis needs to

be given to partial or total loss of core cooling without depressuri-
zation and to a spectrum of loss-of-coolant accidents with wvarious rates
of depressurization. Sensitivity studies in these areas are necessary,
including coolant compositions ranging from helium alone to helium plus
various concentrations of hydrogen, water vapor and air. Because
reliability of helium circulators is essential, problems such as common
mode failures affecting the primary circulators, auxiliary circulators,
or both, must be addressed more extensively. The reliability of valve
operation in the primary circuit requires additional careful scrutiny.
Further work is required on thermal and mechanical parameters influencing
fuel damage within the spectrum of accidents which potentially could lead
to some fuel melting to determine the impact of fuel damage on core
cooling reliability.

Because the cooling efficiency during a depressurization accident is a
function of the back pressure in the containment, various aspects of
design relevant both to the containment and to the core cooling system
capability in the depressurized condition should be evaluated further.
Sensitivity studies should be made covering the spectrum of containment
pressure from the assumed maximum to zero gage. Other features affecting
containment systems and filter design such as the presence of combustible
gases, e.g. hydrogen, the creation and release of plutonium aerosols,

and the response to post-accident heat generation, should be investigated
more extensively.

Postulated core disruptive accidents should be examined as a potential
design basis for the GCFBR. Analyses should be conducted in detail on
the GCFBR, as is being done on LFMBRs, taking into account possible
reassembly and potential autocatalytic phenomena, to permit a better
understanding of PCRV and containment response to such accidents.
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Potential sources of these accidents include a loss-of-coolant flow,
depressurization, or a rapid reactivity insertion with failure of timely
scram.

A desirable approach, for this prototype plant relates to the ability
to maintain containment in the unlikely event of melting of fuel.

The Committee recognizes that two independent reactor shutdown systems
represent a desirable step toward reducing the probability of an
anticipated transient without scram. Efforts should be continued to
improve the reliability of these shutdown systems.

While the ACRS recognizes that there are some advantages in a PCRV, the
world-wide experience with PCRFs is still too limited to provide
meaningful reliability statistics. Because the GCFBR operating pressures
are substantially higher than those in most previous PCRVs, additional
analytic and experimental studies are needed to establish possible
failure mechanisms under a variety of accident conditions.

A critical component of the PCRV is the thermally insulated liner, which
is similar to that proposed for HTGRs. While the GCFBR design provides
greater accessibility to the insulation and liner for inservice inspection
than exists in an HTGR, there are still problems on inspection techniques,
the liner response to loss of thermal insulation and the impact of loss

of insulation on system operation, fuel, etc. These problems should be
investigated further.

The various core internals, including the fuel, are subject to variable
loads at temperatures at which creep, stress rupture, and creep-fatigue
interactions may be critical. Since the proposed core materials are
sensitive to parameters of time, temperature, modes of loading, and
environment, it is essential that sufficient engineering data be obtained
to permit prediction of component behavior throughout life, including
normal, upset, emergency, and faulted conditions.

It is important that the applicant maintain adequate flexibility of
design for purposes of modifying or supplementing presently contemplated
safety features until the major safety questions and design criteria are
resolved.

This is an interim letter for the purpose of aiding in the identification
of major problem areas, Other items may prove to be equally significant,
requiring extensive evaluation. The Committee will continue its review
as viable alternates or acceptable justification of the existing

proposed systems are provided.

Sincerely yours,
Q- Ly

Voo die Lnev o

W. R. Stratton
Chairman

References attached
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References

1.

General Atomic Company (formerly Gulf General Atomic) '"Gas-Cooled
Fast Breeder Reactor - Preliminary Safety Information Document'"
Volumes I and II

Supplements 1 through 10 to the Preliminary Safety Information
Document" (PSID)

Supplements I and II to the PSID
Amendments 1 through 6 to the PSID

Regulatory Staff, U.S. Atomic Energy Commission, 'Preliminary Report
to the ACRS - Gas-Cooled Fast Reactor (GCFR)" dated June 14, 1971

Regulatory Staff, U.S. Atomic Energy Commission, '"Report to the ACRS
Gas-Cooled Fast Reactor Conceptual Design Review' dated November 19,
1971

Regulatory Staff, U.S. Atomic Energy Commission '"Preapplication
Safety Evaluation of the Gas-Cooled Fast Breeder Reactor' dated
August 1, 1974

General Atomic Company letters dated May 23, 1973, regarding the
Regulatory Staff's report of a meeting held on March 13-14, 1973,
at which accidental positive reactivity insertion mechanisms weare
discussed; dated October 10, 1974, regarding the definition of the
design basis accidents; and dated October 11, 1974, commenting on
the Regulatory Staff's Safety Evaluation Report

GA-A12934 '"Reactivity Insertion Mechanisms in the GCFBR" by Torri
and Driscoll, dated April 10, 1974
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON 25, D.C,

November 4, 1957

Honorable Lewis L. Strauss
Chairman, U. S. Atomic Energy Commission
Washington, 25, D. C.

Subject: GENERAL ELECTRIC TEST REACTOR
Dear Mr. Strauss:

This letter constitutes the report of the Advisory Committee on
Reactor Safeguards on the application for a construction permit by
the General Electric Company, Docket No. 50-70, in accordance with
Section 182 of the Atomic Energy Act of 1954, as amended.

The application is for a test reactor designed to operate at power
levels up to 30 megawatts of heat. It is to be located at the
Vallecitos Atomic Laboratory site situated in Pleasanton Township,
California.

The purpose of the reactor is to provide a facility to irradiate at
high neutron fluxes fuel elements and other components for proposed
nuclear power plants for developmental testing.

The Committee is of the opinion that the proposed reactor and the
experimental program as generally described in the application can be
operated at the site selected with an acceptably low risk of any
injury to the health and safety of the public.

The Committee, in reaching its opinion, has been influenced primarily
by the following considerations:

a. The containment proposed by General Electric appears
adequate;

b. The leakage rate from this container can be periodically
checked;

c. The site appears adequate for this reactor, particularly
because of the low population density in the surrounding
area. Further, this location has already been found
acceptable for the operation of reactors of comparable
power;
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d. The technology of the type of reactor proposed is fairly
well understood. .

The Committeq, of course, cannot pass judgment at this time on the
conduct of particular experiments in this facility since the experi-
mental program is only described in general terms. However, the
Committee does believe that the kind of experimental program outlined
can be conducted safely in the proposed facility with appropriate
restrictions.

Sincerely yours,

/s/

C. Rogers McCullough

Chairman

Advisory Committee on
Reactor Safeguards

Orig. & 2 copies sent to Chairman

cc: ACRS Members
R. H. Grahams
11/15/57
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON 25, D.C.

July 12, 1958

Dr. Willard F. Libby

Acting Chairman

U. S. Atomic Energy Commission
Washington 25, D. C.

Subject: GENERAL ELECTRIC TEST REACTOR (GETR)
Dear Dr. Libby:

The Advisory Committee on Reactor Safeguards reviewed, at its Eighth
Meeting, July 10-12, 1958, the proposal of the General Electric
Company to operate the General Electric Test Reactor. The Committee
had previously offered advice on this reactor at its Second Meeting,
November 1-3, 1957, in connection with the General Electric request
for a construction permit. In its current review, the Committee had
access to the vercrts referenced below and discussed the proposal
with representatives from both the General Electric Company and the
Hazards Evaluation Branch.

The GETR is a pressurized water reactor operating at 33 Mw (Thermal)
located at the General Electric Vallecitos Atomic Laboratory,
Pleasanton, California. A large body of information and experience
exists on the nuclear, hydraulic, and mechanical behavior of the
components of pressurized water reactor systems. The primary area of
uncertainty, with regard to reactor safety, now concerns the transient
response of this type of reactor to rapid additions of excess re-
activity. Pertinent information is now being obtained as part of the
SPERT program. However, in this interim period, considerable guidance
as to reactor dynamics can be obtained from existing Borax and SPERT
data. The ACRS believes that operation of this reactor, considered
separately from the intended experimental program, presents no greater
hazard than many other reactors now approved for operation.

A judgment as to the continuous safe operation of this reactor inclu-
ding its testing function presents an additional problem because of
the inability to define precisely the specific characteristics of the
future experimental program. Relatively more dependence must be
placed upon the sound judgment of the operators of test reactors than
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upon that of operators of reactors for which less flexibility is re-
quired. While it is hoped that in the future more flexible definitions
of the areas for the independent action on the part of operators for
testing reactors will be developed, the ACRS believes that the General
Electric Company has proposed reasonably acceptable limitations within
which the GETR staff may take action independent of prior AEC approval.

The Advisory Committee on Reactor Safeguards thus advises that the GETR
may be operated as a testing reactor as proposed by the General Electric
Company without undue hazard to the public.

Sincerely yours,

/s/

C. Rogers McCullough
Chairman

cc: Paul F. Foster, GM
H. L. Price, DL&R

References:

Amendment No. 3 to License Application
for GETR, 2/26/58

Amendment No. 4 to License Application
for GETR for: Experi-
mental Facilities
5/15/58

Amendment No. 5 to License Application
for GETR, 6/18/58

HEB Staff Report on GETR, 6/27/58
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

July 22, 1966

Honorable Glenn T. Seaborg
Chairman

U. S. Atomic Energy Commission
Washington, D. C.

Subject: REPORT ON GENERAL ELECTRIC TEST REACTOR
Dear Dr. Seaborg:

At its seventy-fifth meeting, on July 14-16, 1966, the Advisory
Committee on Reactor Safeguards considered the application of the
General Electric Company (GE) to increase the power level of the
General Electric Test Reactor (GETR) from 33 to 50 MW(t) and to
operate the GETR under a ten-year license. The Committee had the
benefit of discussion with representatives of GE and the AEC Regu-
latory Staff, as well as the documents listed. An ACRS Subcommittee
reviewed this project on July 1, 1966.

The GETR is a light-water moderated reactor with enriched uranium-~
aluminum alloy fuel plates, operated since 1959 at GE's Vallecitos
Atomic Laboratory in California. In connection with the proposed
increase in power, GE has made plans for updating the facility in
accordance with present safety standards. Significant changes will
include the following:

1. Provision of redundant containment isolation valves
and improved containment testing.

2. Improvement of safety instrumentation to eliminate
potential loss of function due to single failures.

3. 1Installation of an emergency water recirculation
system to maintain water in the reactor and the pool
in the unlikely event of loss of water through certain
breaks in the pool or reactor piping or nozzles.

4. Provision of a secondary shutdown system using injec-
tion of gadolinium nitrate into the primary coolant.

The Committee was assured that these changes will be made expeditiously.
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In discussions regarding proposed in-pile experiments, GE stated
that the inventory of liquid metals would be limited to 1 kg per
experiment. Experiments will be ariangecu so thac rupture of one
such experiment will not induce failure of another. The Committee
recommends that the AEC Regulatory Staff review carefully the basis
for any future proposed modification of the 1 kg limit or other
criteria for liquid-metal experiments.

The Committee concludes that the GETR can be operated as proposed
at power levels up to 50 MW for a 10-year period without undue
risk to the health and safety of the public.

Sincerely yours,

/s/ David Okrent

David Okrent
Chairman

References:

1. Application for Amendment to Facility License for General
Electric Test Reactor, dated October 29, 1965.

2, APED-5000-A, Facility Description and Safety Analysis Report
for the General Electric Test Reactor, Volumes I and II,
dated July 1965.

3. Amc: .0 v % to Licemse £4:, .. .._.... . {zmeral Electric Test
Reactor, dated June 3, 1966, with attachment.

4. Supplement to Amendment 19, undated, received June 24, 1966.
5. TWX dated June 23, 1966 from General Electric Company to AEC.

6. TWX dated July 12, 1966 from General Electric Company to AEC.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

November 12, 1980

Honorable John F. Ahearne

Chairman

U.S. Nuclear Regulatory Commission
Washington, DC 20555

SUBJECT: REPORT ON THE RESTART OF THE GENERAL ELECTRIC TEST REACTOR
Dear Dr. Ahearne:

During its 247th meeting, November 6-8, 1980, the ACRS reviewed a request by
the General Electric Company to restart and operate the General Electric Test
Reactor (GETR) at power levels up to its rated power of 50 MWt. A tour of the
facility was made by members and consultants in connection with November 14,
1979 and June 16 and 17, 1980 meetings of the Subcommittee and the matter was
further considered at a Subcommittee meeting on November 4, 1980. During its
review, the Committee had the benefit of discussions with representatives and
consultants of the Licensee and the Nuclear Regulatory Commission (NRC) Staff.
The Committee also had the benefit of the documents listed.

The GETR, which was granted an operating license in January, 1959, was shut
down on October 24, 1977 in accordance with a Commission order. This order
followad discovery of a fault near the location of GETR and brought into
question the plant's capability to withstand the effects of an earthquake
that might occur on or near the newly discovered fault.

After extensive study of the geology and seismology of the site, and of the
region nearby, the NRC Staff concluded that in order to operate the plant it
must be shown that it can sustain a ground level acceleration, unaccompanied

by surface offset under the foundation, of 0.75g and that it must also be shown
to be capable of withstanding a ground level acceleration of 0.6g simultaneous
with a surface displacement of one meter of reverse-oblique net slip along a
fault plane having a dip between 10 and 45 degrees. The ACRS agrees that

these criteria are sufficiently conservative.

In order to achieve compliance with these criteria, the General Electric
Company has proposed some plant modifications and has performed an extensive
analytical investigation to demonstrate that the modified plant can survive
an earthquake having the characteristics of the Staff's criteria. The NRC
Staff has reviewed and approved the analyses and the modifications.

The ACRS agrees that the plant as modified should be able to withstand the
postulated seismic events with no significant release of radiocactive material.
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The NRC Staff has yet to resolve one issue of seismic loading which is depen-
dent on the characteristics of the soil beneath the GETR foundation. The
Staff and the Licensee are both confident, however, that this issue can be
resolved after further calculation by the Licensee and review by the Staff.
The ACRS recommends that this issue be resolved to the satisfaction of the
Staff.

Subject to resolution of the above issue, the ACRS believes that the GETR, as
modified, can be restarted and operated at its rated power level of 50 MWt,
without undue risk to public health and safety.

Sincerely,

Al < Plonant

Milton S. Plesset
Chairman

References:

1. General Electric Company, Vallecitos Nuclear Center, "GETR Safety Analysis
Report," NED0-12622, June 1977.

2. Letter, E. G. Case, NRC, to R. Darmitzel, General Electric Company (GE),
regarding the Order to Show Cause, dated October 12, 1977.

3. General Electric Company, “Updated Response to NRC Order to Show Cause
Dated October 24, 1977," June 1978.

4. Engineering Decision Analysis Company, Inc., "Seismic Analysis of Reactor
Building, General Electric Test Reactor, Phase 2," prepared for General
Electric Company, EDAC 117-217.03, June 1978.

5. Engineering Decision Analysis Company, Inc., "Seismic Analysis of Primary
Coolng System and Reactor Pressure Vessel, General Electric Test Reactor,"
Prepared for General Electric Company, EDAC 117-217.05, June 1978.

6. Engineering Decision Analysis Company, Inc., "Seismic Analysis of Primary
Heat Exchange, General Electric Test Reactor," prepared for General
Electric Company, EDAC 117-217.06, June 1978.

7. Engineering Decision Analysis Company, Inc., “Seismic Analysis of Reactor
Pressure Vessel and Pool Drain Lines and Poison Injection Line, General
Electric Test Reactor," prepared for General Electric Company, EDAC
117-217.07, June 1978.

8. Engineering Decision Analysis Company, Inc., "Seismic Analysis of Fuel
Flooding System, General Electric Test Reactor," prepared for General
Electric Company, EDAC 117-217.08, June 1978.

9. Engineering Decision Analysis Company, Inc., "Qualification of Safety-
Related Valves, General Electric Test Reactor," prepared for General
Electric Company, EDAC 117-217.09, June 1978.

10. Structural Mechanics Associates, "Structural Analysis of New Fuel Storage
Tanks and Support System, General Electric Test Reactor," prepared for
General Electric Company, June 1978.
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References:

11. Structural Mechanics Associates, "Structural Analysis of Third Floor Missile
Impact System, General Electric Test Reactor," prepared for General Electric
Company, June 1978.

12. Letter, R. W. Reid, NRC, to R. Darmitzel, GE, on the review of Geological
Investigation, Phase II, by Earth Sciences Associates, dated June 8, 1979.

13. Engineering Decision Analysis Company, Inc., "Probability Analysis of Sur-
face Rupture Offset Beneath Reactor Building, General Electric Test Reactor,"
prepared for General Electric Company, EDAC 117-217.13, April 12, 1979.

14, Letter, R. Darmitzel, GE, to R. W. Reid, NRC, "Structural Modifications
for the General Electric Test Reactor," July 9, 1979.

15 Letter, H. Denton, NRC, to R. Darmitzel, GE, regarding Show Cause Proceed-
ing, Geosciences Branch Safety Evaluation Report Input, GE Test Reactor
Site, Vallecitos Nuclear Center, dated Septembher 27, 1979.

16. Letter, R. Darmitzel, GE, to D. Eisenhut, NRC, regarding Response to Ques-
tions Raised by the GETR Subcommittee of the ACRS consultants," dated
April 14, 1980.

17. Letter, R. E. Jackson, NRC, to J. F. Devine, USGS, transmitting report
entitled, "Seismicity of the Livermore Valley in Relation to the General
Electric Vallecitos Plant, by B. Bolt and R. Hanson," dated April 17, 1980.

18. Letter, D. L. Gilliland, GE, to D. G. Eisenhut, NRC, "Part I Response to
NRC Questions, Structural Issues," April 23, 1980.

19. Letter, R. W. Darmitzel, GE, to D. G. Eisenhut, NRC, regarding Analysis of
S1ip Rate of Shear Surfaces at the General Electric Test Reactor (GETR)
Site," dated April 29, 1980.

20, Letter, R. W. Darmitzel, GE, to D. G. Eisenhut, NRC, regarding General
Electric Test Reactor Foundation Excavation Photographs, dated April 29,
1980.

21. Letter, R. W. Darmitzel, GE, to D. G. Eisenhut, NRC, regarding Responses
to NRC Questions on Additional Probability Analysis of Surface Rupture
Offset Beneath Reactor Building - General Electric Test Reactor, dated
April 30, 1980.

22. Letter, R. W. Darmitzel, GE, to D. G. Eisenhut, NRC, regarding Responses
to NRC Questions - Structural Issues - Part II, Recent Investigation,
dated May 8, 1980.

23. Letter, D. G. Eisenhut, NRC, to R. W. Darmitzel, GE, regarding Safety
Evaluation by the Office of Nuclear Reactor Regulation, for the General
Electric Reactor, General Electric Company, Docket No. 50-70, dated
May 23, 1980.

24. Letter, D. L. Gilliland, GE, to D. G. Eisenhut, NRC, regarding Landslide
Stability Investigation of the General Electric Test Reactor (GETR) Site,
dated July 25, 1980.

25. Letter, R. W. Darmitzel, GE, to D. G. Eisenhut, NRC, regarding General
E]gctric Test Reactor (GETR) Landslide Stability Analysis, dated August 29,
1980.

26. Letter, R. W. Darmitzle, GE, to D. G. Eisenhut, NRC, regarding Responses
to Additional Information Request Regarding Seismic Scram System for the
General Electric Test Reactor, dated October 13, 1980

27. Letter, D. G. Eisenhut, NRC, to R. W. Darmitzel, GE, regarding the Safety
Evaluation by the Office of the Nuclear Reactor Regulation, for the
General Electric Test Reactor, General Electric Company, Docket No. 50-70,
dated October 27, 1980.
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

March 18, 1966

Honorable Glenn T. Seaborg
Chairman

U. S. Atomic Energy Commission
Washington, D. C. 20545

Subject: REPORT ON BROOKWOOD NUCLEAR STATION UNIT NO. 1
Dear Dr. Seaborg:

At its seventy-first meeting, March 10-12, 1966, the Advisory
Committee on Reactor Safeguards considered the proposal by the
Rochester Gas and Electric Corporation to build a 1300 MW(t)
pressurized-water reactor at its Brookwood site. The Committee
had the benefit of discussions with representatives of the appli-
cant, the Westinghouse Electric Corporation, Gilbert Associates,
Inc., and consultants to the applicant; with the AEC Staff and
its consultants; and of the documents listed. The Committee had
previously reviewed some features of the plant at its seventieth
meeting in February 1966. A subcommittee of the ACRS visited the
site on July 16, 1965, and met with the applicant to review the
proposal on January 27, 1966 and March 9, 1966.

The reactor system will be housed in a concrete containment build-
ing of novel design, with tensile forces carried by a combination

of reinforcing steel and pre- and post-stressed tendons. The con-
tainment is an important engineered safeguard and should be accorded
careful study commensurate with the importance and novelty of the
structure.

The Committee believes that the following action should be taken
before design of the containment is set:

1. Detailed design criteria and general specifications
should be formalized by the applicant, and reviewed by
the Staff and its consultants to assure that the design
will take into account not only the ACI Code for con-
ventional structures but also European experience with
design, construction, and testing of prestressed-concrete
nuclear pressure vessels. A high degree of conservatism
should be reflected in the design to allow for uncer-
tainties in the state of the art.
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2. The Committee calls attention to the potential problem
of loss of strength or failure of tendons by corrosion
over a 40-year life, and since the applicant proposes
to use nonreplaceable tendons, the Committee recommends
that this problem be given close attention. Provision
for a surveillance program may be appropriate or even
necessary. The Committee notes that there is some
difference of opinion among experts in the field con-
cerning the use of grouted versus ungrouted tendons
and suggests that the applicant review the advantages
and disadvantages associated with each approach and
provide means for coping with any shortcomings of the
selected approach to assure the reliability of the con-
tainment during its lifetime.

3. Quality control and inspection procedures for construc-
tion should be formalized, including a statement of the
authority and prequalification of inspectors.

4, Criteria for testing the containment and evaluation of"
test results should be developed as far as necessary to
assure that desired embedded instrumentation will be
available during the test.

5. The desirability of model testing should be reconsidered
for regions that do not lend themselves to reliable
analysis; testing to destruction may be desirable to
establish failure modes. As an alternative to model
testing, difficult design areas should be appropriately
instrumented during construction so that relevant data
can be obtained at the time of the pressure test.

The Staff and its consultants should follow the above items closely
and be satisfied as to the adequacy of the approaches adopted. The
applicant has already agreed to work out details of test instrumen-
tation, testing procedures, and acceptance standards for the contain-
ment.

The pressure test of the containment will be conducted at 69 psig and

the leak test at 60 psig. The applicant states that the 60 psig test
can be repeated as necessary over the life of the containment.
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The applicant has agreed to provide additional specified redundancy
or independence in the containment spray system, the fan and filter
systems of the auxiliary building, and the service water supply.
Additional measures will be taken, if found necessary, to preclude
any credible possibility of the containment pressure exceeding 60 psi.
Additional control room shielding will also be provided. The reactor
may be subject to low-frequency xenon oscillations, and the applicant
has stated that, if further analysis shows such to be necessary, he
will take measures to control the instability. The postulated acci-
dent involving sudden ejection of a control rod will be analyzed by
the applicant during detailed design, and suitable measures will be
taken to limit the consequences of the accident, if necessary. The
Committee believes that these problems can be resolved during con-
struction.

The applicant described a program of improved quality control in the
fabrication of the reactor vessel and also described a program for
surveillance of the increase in nil-ductility transition temperature
over the life of the vessel; the Committee attaches considerable
importance to these programs. The Committee suggests that the appli-
cant give further consideration to the development and use of im-
proved methods of in-service inspection of the reactor vessel.

It is the opinion of the ACRS that, with due regard to the above
considerations, a satisfactory containment of the proposed type can
be designed and constructed, and the Brookwood Unit No. 1 can be
built at the proposed site with reasonable assurance that it can be
operated without undue risk to the health and safety of the public.

Sincerely yours,

/s/
David Okrent

Chairman

References attached
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References: Brookwood

1.

Rochester Gas and Electric Corporation, Brookwood Nuclear Station
Unit No. 1, Preliminary Facility Description and Safety Analysis
Report, Volume 1, Volume 1 - Appendices, Volume 2 - Part A, and
Volume 2 - Part B, transmitted by Le Boeuf, Lamb & Leiby letter
dated November 1, 1965.

First Supplement to: Preliminary Facility Description and Safety
Analysis Report, dated January 17, 1966.

Second Supplement to Preliminary Facility Description and Safety
Analysis Report, undated, received January 27, 1966.

Third Supplement to: Preliminary Facility Description and Safety
Analysis Report, dated February 28, 1966.
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

May 15, 1969

Honorable Glenn T. Seaborg
Chairman

U. S. Atomic Energy Commission
Washington, D. C. 20545

Subject: REPORT ON ROBERT EMMETT GINNA NUCLEAR POWER PLANT UNIT NO. 1
Dear Dr. Seaborg:

During its 109th meeting, May 8-10, 1969, the Advisory Committee on Reactor
Safeguards completed its review of the application by the Rochester Gas and
Electric Corporation for a license to operate the Robert Emmett Ginna Nuclear
Power Plant Unit No. 1 at power levels up to 1300 MWt. The Committee had
Previously met with the applicant during its 103rd meeting, October 31 to
November 2, 1968, to review an important change in the design of the large
penetrations of the containment, and again during its 108th meeting, April 10-
12, 1969, for a partial review of the application. During the review, Sub-
committee meetings were held on October 24, 1968 (at the site); January 23,
1969; March 5, 1969; and May 1, 1969. In the course of the review, the Com-
mittee had the benefit of discussions with representatives of the applicant,
the Westinghouse Electric Corporation, Gilbert Associates, Inc., and their
consultants; of discussions with the AEC Regulatory Staff and its consult-
ants; and of the documents listed. The Committee reported to you on the
construction permit application for this plant on March 18, 1966.

The reactor primary fluid system, containment, and engineered safety features
all incorporate important developments from the design of previously licensed
pressurized water reactors. The developments reflect both economic and safety
considerations, and the plant represents the first of the line of Westinghouse
reactors currently being licensed for construction.

The applicant is re-examining his estimate of the appropriate design flood
level, including still water level, wave action, and wave runup. In the
event of disagreement with the AEC Regulatory Staff, he will assure plant
protection consistent with the flood estimates by the Staff consultants.
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The applicant has agreed to install a strong-motion accelerograph if considered
necessary. The Committee believes that at least one strong-motion accelero-—
graph should be installed and, in addition, wishes to point out that a strong-
motion accelerograph could minimize the possibility of a lengthy shutdown for
inspection in the event that a significant earthquake of otherwise undetermined
intensity at the site should occur.

The high thermal performance demanded of the fuel in the Ginna reactor, and
the potential for axial xenon oscillations, requires that the spatial power
distribution in the reactor core and the positions of the control rods be
dependably known. In the proposed design all alarms related to control-rod
malpositioning are derived from the on-line computer. The Committee believes
good information regarding possible anomalies in the power distribution is
important and that, as a minimum, the power should be reduced appropriately,
or adequate alternative measures should be taken, when the computer is inop-—-
erative.

The applicant and the Regulatory Staff are not in agreement on the radio-
activity that might be released and the off-site dose that could result
from dropping a spent fuel assembly in the storage pit. The applicant will
attempt to reconcile the disagreement but, if necessary, will take correc-
tive measures to satisfy safety criteria in accordance with the Staff model
for this postulated accident. The applicant will not handle irradiated
fuel until this matter is resolved.

The applicant calculates that the reactor pressure vessel wall w111 be
exposed to a fairly large fast neutron fluence (about 3.7 X 1ol ) over the
reactor life. This will lead to a sizeable increase in the nil ductility
transition temperature and to some degradation in fracture toughness prop-
erties. Prior to the accumulation of a peak fluence of 1C 9, the Regula-
tory Staff should reevaluate the continued suitability of the currently
proposed reactor vessel startup, cooldown and operating conditions, as
well as the assurance of vessel integrity despite thermal shock in the
unlikely event of a loss-of-coolant accident.

The Committee understands that the applicant is providing means for pre-
operational monitoring of the pressure vessel and other parts of the pri-
mary system for signs of excessive internal vibration or structural damage.
The Committee believes the applicant should give consideration to a program
of monitoring during the service life of the plant.

The Committee believes the applicant's proposal of an in-service inspection
program for the reactor pressure vessel and other portions of the primary
system covering the first five years of operation, with a commitment to review
the program after that period in the light of then-existing inspection tech-
nology, is satisfactory. The applicant has modeled his inspection program

on the draft USA code dealing with in-service inspection; the Committee
concurs in this approach.
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Several Westinghouse reports pertinent to Ginna and other Westinghouse reactors
have recently been received and others are expected. Some matters relating
to Ginna consequently remain to be resolved by the Staff either before plant
operation or on an acceptable time scale subsequent to initial operation.
These matters include assurance of long-term compatibility of the containment
spray solution with the exposed materials in the containment and verification
of the performance of the hydrogen recombiners that may be necessary in the
unlikely event of a loss-of-coolant accident; evaluation of the probability
and consequénce of systematic instrument failures. A more detailed analysis
of the dynamic response of a portion of the system piping to an earthquake

is also being prepared by the applicant for review by the Staff. The Com—
mittee believes that these matters will be resolved satisfactorily.

The Advisory Committee on Reactor Safeguards believes that, if due regard

is given to the items mentioned above, the Robert Emmett Ginna Nuclear Power
Plant Unit No. 1 can be operated at power levels up to 1300 MWt without undue
risk to the health and safety of the public.

Additional remarks of Dr. David Okrent are attached.

Sincerely yours,

/s/

Stephen H. Hanauer
Chairman

Attachments:

1. Additional Remarks of
Dr. David Okrent

2. References
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Dr. David Okrent makes the following additional remarks:

"In view of the great importance of pressure vessel integrity to
the health and safety of the public, I believe that for welds in
the pressure vessel wall that will receive a large integrated fast
neutron irradiation over the reactor life it would be prudent for
the applicant to commit himself to a more thorough and extensive
in-service, non-destructive, volumetric testing program by such
means as are or become practical. In particular, within the
framework of currently anticipated technology, I would recommend

a commitment to 100% ultrasonic inspection of such a weld every
ten years. Consideration should also be given to non-destructive,
volumetric inspection or monitoring of those steel forgings making
up the vessel wall that will be highly irradiated."
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References -~ Robert Emmett Ginna Nuclear Power Plant Unit No. 1

1. Preliminary Facility Description and Safety Analysis Report, Volume 1,
Appendices.

2. Amendments 6-17 and Amendment 19 to Application for Licenses.
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

December 17, 1971

Honorable James R. Schlesinger

Chairman
U. S. Atomic Energy Commission
Washington, D. C. 20545

Subject: REPORT ON ROBERT EMMETT GINNA NUCLEAR POWER PLANT
UNIT NO. 1

Dear Dr. Schlesinger:

At its 140th meeting, December 9-11, 1971, the Advisory Committee

on Reactor Safeguards reviewed the request by Rochester Gas and
Electric Corporation for an increase in the licensed power level

of its Robert Emmett Ginna Nuclear Power Plant Unit No. 1 from

1300 MW(t) to 1520 MW(t). A Subcommittee had previously met with
the Ticensee on December 6, 1971. During its review the Committee
had the benefit of discussions with representatives of the licensee,
the Westinghouse Electric Corporation, the AEC Regulatory Staff, and
their consultants. The Committee also had the benefit of the docu-
ments listed.

The Committee reported to the Commission on the operating license
application on May 15, 1969, and a Provisional Operating License
was issued on September 19, 1969, authorizing operation at steady-
state power levels up to 1300 MW(t). New analyses have been sub-
mitted to show that the plant will perform satisfactorily at

1520 MW(t). The Ginna Unit is essentially the same as Point Beach
Nuclear Plant, Units 1 and 2, which have been authorized for opera-
tion at 1518 Mw(t).

Changes in Technical Specifications have been proposed to assure
safe operation at the higher power. The licensee has also applied
the Ginna operating experience to make improvements in the plant
and mode of operation. The Committee believes the licensee should
continue to work towards solutions of problems that have been
identified by the Regulatory Staff and ACRS as common to large
water reactors, including tolerance to anticipated transients with
failure to scram. These matters can be resolved wih the Regulatory
Staff on an appropriate time schedule, not necessarily before com-
mencing operation at the higher power.
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The monitoring of iodine released with gaseous wastes at the Ginna
plant has not provided reliable evidence of satisfactory performance
of the jodine removal system. The Committee believes that attention
should be given to improving iodine monitoring methods such that
assurance can be provided that total offsite doses remain within
appropriate limits.

The licensee will maintain a peak linear power density at full power
not exceeding 16.0 kw/ft. Analyses of postulated loss-of-coolant
accidents indicate acceptable low peak clad temperatures at the pro-
posed power Tlevel of 1520 MW(t).

The Advisory Committee on Reactor Safeguards believes that, if due
regard is given to the items mentioned above, there is reasonable
assurance that the Robert Emmett Ginna Nuclear Power Plant Unit No. 1
can be operated at power levels up to 1520 MW(t) without undue risk
to the health and safety of the public.
Sincerely yours,
/s/ Spencer H. Bush
Spencer H. Bush
Chairman
References
1. Rochester Gas & Electric Corporation (RG&E) Proposed Technical
Specifications and Bases, R. E. Ginna Nuclear Power Plant Unit
No. 1, received April 25, 1969
2. RG&E Report, Significant Plant Problems, dated February 5, 1970
3. RG&E Petition Requesting Amendment of License and Extension of
Expiration Date of Provisional Operating License, with Technical
Supplement, received February 22, 1971
4, Amendments 1-4 to Petition and Technical Supplement

5. RG&E Performance Report for Ginna Plant No. 1, received
September 13, 1971
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

August 18, 1982

Honorable Nunzio J. Palladino,
Chairman

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

Dear Dr. Palladino:

SUBJECT: ACRS REPORT ON THE SYSTEMATIC EVALUATION PROGRAM REVIEW OF THE
R. E. GINNA NUCLEAR POWER PLANT

During its 267th meeting, July 8-10, 1982, the ACRS reviewed the results
of the Systematic Evaluation Program, Phase II, as it has been applied to
the R. E. Ginna Nuclear Power Plant. These matters were also discussed
during a Subcommittee meeting in Washington, D.C. on June 3, 1982. During
our reviews, we had the benefit of discussions with representatives of
the Rochester Gas and Electric Corporation (Licensee) and the NRC Staff.
We also had the benefit of the documents listed below. We completed our
report regarding this matter during the 268th meeting, August 12-14, 1982.

Our first review of Phase II of the Systematic Evaluation Program (SEP) was
carried out in connection with its application to the Palisades Plant. Our
findings from that review were addressed in a letter to you dated May 11,
1982. Our continuing review of the SEP, in relation to the Ginna Plant, has
resulted in no changes in our previous findings and comments as they relate
to the SEP program in general. Mr. William J. Dircks responded to some of
those comments in a letter dated June 7, 1982. We find his response accept-
able.

The remainaer of this letter relates specifically to the SEP review of
the Ginna Plant. :

Of the 137 topics to be addressed in the SEP, 21 were not applicable to
the Ginna Plant, and 24 were deleted from the review because they were being
reviewed generically under either the Unresolved Safety Issues (USI) program
or the TMI Action Plan. Of the 92 topics addressed in the Ginna Plant
review, 58 were found to meet current NRC criteria or to be acceptable on
another defined basis. Seven topics were later added to this category as a
result of modifications made or committed to by the Licensee during the
review. We have reviewed the assessments and conclusions of the NRC Staff
relating to these topics and have found them appropriate.

For all or part of the remaining 27 SEP topics, the Ginna Plant was found

not to meet current criteria. These topics were addressed by the Integrated
Assessment and have been resolved to various degrees and in various ways.
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The Integrated Assessment has not yet been completed for portions of seven
topics, for which additional information must be provided by the Licen-
see. This information includes the results of studies, calculations, and
evaluations that are required by the NRC Staff for its assessments and
decisions. Six of these topics relate to structural design and the Licen-
see has proposed a coordinated program for their resolution. The NRC
Staff has agreed to this program. The resolution of these topics will be
addressed by the NRC Staff in a supplemental report that will be available
for review in connection with the application for a Full-Term Operating
License (FTOL) for the Ginna Plant.

For portions of ten topics included in the Integrated Assessment, the NRC
Staff concluded that no backfit is required. We concur.

For the remaining topics for which the assessment has been completed, the
NRC Staff requires the addition or modification of structures or equipment,
or the development or modification of procedures or technical specifica-
tions. Except for the three topics discussed below, the Licensee has agreed
to the resolution required by the NRC Staff.

One area of disagreement relates to the groundwater level and the associ-
ated hydrostatic pressures that the structures below grade must withstand.
The plant was designed assuming a groundwater elevation of 250 ft. Although
limited observations from borings have shown the groundwater to be near
that elevation, there has been no program of continuing measurement to
demonstrate that the level does not exceed 250 ft. during periods of pro-
longed precipitation. In the absence of such a program, the NRC Staff
has determined that the effects of groundwater should be evaluated for
an assumed elevation at the surface of the ground, approximately 270 ft,.
for the structures of interest. We believe that such an evaluation should
be made. We recommend that acceptability of the structures be based on "no
loss of function" and not on arbitrary limits of stresses computed using
linear-elastic assumptions.

A second topic for which resolution has not been reached relates to flooding
of the site by Deer Creek, a small stream flowing into Lake Ontario in the
vicinity of the plant. Flooding from Deer Creek was not considered when the
plant was originally licensed; Lake Ontario was the only source of flooding
considered by the Applicant and the AEC Staff at that time. Neither the NRC
Staff nor the Licensee consider this question to be resolved, nor do we.
Since flooding is an important matter that may have implications for other
operating plants, we plan to continue our review of flood criteria, both for
the Ginna Plant and on a more generic basis, and to provide our comments or
recommendations when that review is completed.
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The third topic for which agreement has not yet been reached concerns
several containment isolation valves that do not satisfy the requirements
of General Design Criterion No. 57. In view of the generally acceptable and
well-considered manner in which the NRC Staff has evaluated the numerous
other topics related to isolation valves, we believe that this topic should
be resolved in a manner satisfactory to the NRC Staff.

As was the case for the Palisades Plant, a plant-specific Probabilistic
Risk Assessment (PRA) was not available for the Ginna Plant. In its
absence, the NRC Staff made careful and conservative use of a limited
and essentially qualitative risk assessment, based in part on the Reactor
Safety Study, for a three-loop Westinghouse plant and in part on the
Interim Reliability Evaluation Program PRA for the Crystal River Plant, a
two-loop Babcock & Wilcox plant. From even this limited use of a PRA, it is
clear that many of the decisions involved in the SEP could be made much more
rationally if plant-specific PRAs were available.

Our conclusions can be summarized as follows:

1. The SEP has been carried out in such a manner that the stated objectives
have been achieved for the most part for the Ginha Plant and should be
achieved for the remaining plants in Phase II of the program.

2. The actions taken thus far by the NRC Staff in its SEP assessment of
the Ginna Nuclear Power Plant are acceptable.

3. The ACRS will defer its review of the FTOL for the Ginna Plant until the
NRC Staff has completed its actions on the remaining SEP topics and the
USI and TMI Action Plan items.

Sincerely,

P e

P. Shewmon
Chairman

References:

1. U.S. NRC Draft Report, "Integrated Plant Safety Assessment, Systematic
Evaluation Program, R. E. Ginna Nuclear Power Plant," NUREG-0821, dated
May 1982.

2. NRC Staff Consultants' Review of the R. E. Ginna Nuclear Power Plant
Integrated Plant Safety Assessment Report including Consultant Reports
from R. J. Budnitz, S. H. Bush, J. M. Hendrie, H. S. Isbin, and Z. Zudans.

3. R. E. Ginna SEP Topic, Safety Evaluation Reports, Volumes i through 3,
dated May, 1982.

4, U. S. Nuclear Regulatory Commission, “Clarification of TMI Action Plan

Requirements," NUREG-0737, dated November 1980
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

April 9, 1984

Honorable Nunzio J. Palladino
Chairman

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

Dear Dr. Palladino:

SUBJECT: ACRS REPORT ON FULL-TERM OPERATING LICENSE FOR THE R. E. GINNA
NUCLEAR POWER PLANT

During its 288th meeting, April 5-7, 1984, the Advisory Committee on
Reactor Safeguards completed its review of the application by the Rochester
Gas and Electric Corporation (Licensee) for conversion of the provisional
operating license (POL) for its R. E. Ginna Nuclear Power Plant to a full-
term operating license (FTOL). This application was considered also during
a Subcommittee meeting in Washington, D.C. on November 16, 1983 and during
the 283rd ACRS meeting, November 17-19, 1983. Issues related to flood,
severe wind, and earthquake hazards were reviewed in depth during meetings
of the Subcommittee on Extreme External Phenomena on October 21-22, "1982
and April 4, 1984. During our review, we had the benefit of discussions
with representatives of the Licensee and the NRC Staff. We also had the
benefit of the documents referenced. The Committee most recently discussed
and reported on this plant in a letter dated August 18, 1982 relating to
the Systematic Evaluation Program (SEP) review of the Ginna Plant.

The Ginna Plant received a POL in September 1969 and began commercial
operation in December of the same year. The Licensee applied for an
FTOL in a timely fashion in August 1972, but review of this application
was deferred by the NRC Staff in 1975, along with several other FTOL
reviews. In 1978, the Ginna Plant was included in Phase II of the SEP
because much of the review needed for the FTOL was similar in scope to that
for the SEP.

In the Committee's letter reporting on the results of the SEP as applied to
the Ginna Plant, the ACRS indicated that its review of the FTOL would be
deferred until the NRC Staff had completed its actions on the SEP issues
that were still pending and on the Unresolved Safety Issue (USI) and TMI
Action Plan items. The SEP issues have been resolved to the satisfaction
of the NRC Staff in the manner reported in Supplement No. 1 to the Inte-
grated Plant Safety Assessment Report for the Ginna Plant. The status of
the USI and TMI Action Plan items for the Ginna Plant has been discussed by
the NRC Staff in its Safety Evaluation Report related to the FTOL for
the Ginna Plant.
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Although all of the actions proposed or committed to as a result of the
SEP review have not yet been completed, we believe that the procedures
and schedules that have been agreed to are satisfactory. A large pro-
portion of the TMI Action Plan items have been completed and those remain-
ing are in a status acceptable to the NRC Staff, and to us. A similar
situation exists with regard to those USI items for which a resolution has
been reached by the NRC Staff.

The Licensee has proposed to modify the plant to decrease its vulnerability
to tornado winds and missiles. These modifications will be based on a
tornado having a design wind velocity of 132 mph. Modifications to the
steel structures will be based on criteria that will ensure no significant
yielding at wind speeds up to 132 mph, and no instability or collapse that
might affect components or systems needed for safe shutdown at wind speeds
up to about 200 mph. It appears from the Licensee's analyses that the cost
of plant modifications would increase sharply if design basis tornadoes
significantly higher than 132 mph were used. The NRC Staff believes that
these planned modifications will upgrade the plant design such that
tornadoes will not be a dominant contributor to the risk of core melt. We
believe that this is an adequate approach, but recommend that the NRC Staff
consider further the measures proposed or needed to assure operability of
the diesel generator during the reduced pressure transient accompanying a
tornado.

We concur with the process used by the NRC Staff and the Licensee to assure
that the plant is adequately protected from the effects of external floods.
The procedures used by the NRC Staff to evaluate the seismic adequacy of
the plant are reasonable and are similar to procedures used in seismic
reevaluation of other SEP plants.

We do not believe that any of the pending actions related to the SEP,
USI, or TMI Action Plan items would be accelerated by withholding an
FTOL at this time.

In connection with our review of the SEP, we have considered the operating
experience at the Ginna Plant and have found nothing that would preclude
granting an FTOL at this time. We have also reviewed the most recent Sys-
tematic Assessment of Licensee Performance (SALP) Report for the Ginna
Plant, for the period June 1, 1982 through May 31, 1983, and note that all
activities reviewed were classed in either Category 1 or 2. We find this
encouraging.

The Committee believes that there is reasonable assurance that the R. E.
Ginna Nuclear Power Plant can continue to be operated at power Tlevels
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up to 1520 MWt under a full-term operating license without undue risk
to the health and safety of the public.

Sincerely,

%é/%»&/

Jesse C. Ebersole
Chairman

References:

1. Rochester Gas and Electric Corporation, "Final Safety Analysis Report,
R. E. Ginna Nuclear Power Plant," Volumes 1-3 and Supplements 1-12

2. U. S. Nuclear Regulatory Commission, "Integrated Plant Safety Assess-
ment, Systematic Evaluation Program, R. E. Ginna Nuclear Power Plant,"
USNRC Report NUREG-0821, dated December 1982 and Supplement 1 dated
August 1983

3. Letter from H. Denton, Director, Office of Nuclear Reactor Regu-
lation to P. Shewmon, Chairman, ACRS, dated September 17, 1982,
Subject: Staff Response to the ACRS Report on the Systematic Evalua-
tion Program Review of the R. E. Ginna Nuclear Power Plant

4, U.S. Nuclear Regulatory Commission, “Safety Evaluation Report Related
to the Full-Term Operating License for R. E. Ginna Nuclear Power Plant,"
USNRC Report NUREG-0944, dated October 1983

5. U.S. Nuclear Regulatory Commission, "NRC Report on the January 25,
1982 Steam Generator Tube Rupture at R. E. Ginna Nuclear Power Plant,"
USNRC Report NUREG-0909, dated April 1982

6. Letter dated September 26, 1983 from T. Murley, NRC Regional Adminis-
trator, to John E. Maier, Rochester Gas & Electric Corp., Subject:
Systematic Assessment of Licensee Performance (SALP) Report

7. Institute for Disaster Research, Texas Tech University, "A Methodology
for Tornado Hazard Probability Assessment," prepared for USNRC by
J. R. McDonald, NUREG/CR-3058, dated October 1983
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

May 15, 1974

Honorable Dixy Lee Ray
Chairman

U. S. Atomic Energy Commission
Washington, D. C. 20545

Subject: REPORT ON GRAND GULF NUCLEAR STATION, UNITS 1 AND 2
Dear Dr. Ray:

At its 169th meeting, on May 9-11, 1974, the Advisory Committee on
Reactor Safeguards completed its review of the application of the
Mississippi Power and Light Company for a permit to construct the
Grand Gulf Nuclear Station, Units 1 and 2. The Committee also
considered this application during its 166th meeting on February 7-9,
1974, and its 167th meeting on March 7-9, 1974. Subcommittee meetings
were held on this project in Los Angeles, California, on October 25,
1973, at Jackson, Mississippi, on December 21-22, 1973, at San Jose,
California, on January 17-18, 1974, and in Washington, D. C., on

March 6, 1974, and May 3-4, 1974. The site for the proposed station
was visited by Committee members on December 21, 1973. 1In its review,
the Committee had the benefit of discussions with representatives of
the applicant, his consultants and contractors, and representatives of
the Regulatory Staff and its consultants, and of the documents listed.

The Grand Gulf Nuclear Station will employ the BWR/6 nuclear system
on which the Committee reported on September 21, 1972, and the Mark III
containment concept on which the Committee reported on January 17, 1973.

The site of the Grand Gulf Nuclear Station is located in Claiborne
County, Mississippi, on the east bank of the Mississippi River. The
nearest population center with more than 25,000 persons is Vicksburg,
Mississippi, 25 miles north-northeast of the site.
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The history of seismic activity in the tectonic province including

the Grand Gulf site is dominated by the three Modified Mercalli
Intensity XII earthquakes which occurred near New Madrid, Missouri,

in 1811-1812. The applicant's studies support a conclusion that

the New Madrid earthquake zone is confined to a region extending
northward from near Memphis, Tennessee, and the Regulatory Staff

and its consultants concur that possible future major earthquakes

in this tectonic province should be so confined. On this basis a
safe . shutdown earthquake ground acceleration of 0.15g in the Catahoula
formation at the site, and 0.2g for those Category I structures
founded in formations above the Catahoula formation, has been selected.
The Committee finds this seismic design basis to be acceptable.
However, the Committee recommends that, in the design of the plant,
the applicant give careful attention to the possible effects of long
duration, low frequency ground shaking.

The General Electric Company is pursuing an analytical and experimental
program intended to provide more detailed knowledge of the behavior
of the Mark III containment system and to confirm the design bases of
the Grand Gulf Station. Among the phenomena for which further
information will be obtained are vent-clearing, vent-interaction,

pool stratification, and dynamic loads on suppression-pool and other
containment structures. A well-defined and well-executed experimental
program is of great importance to the validation of the Mark III
concept and should be pursued diligently and expeditiously. Should
any results indicate a significant deviation from current predictions
of the designer, the Committee wishes to be informed.

The Regulatory Staff is continuing its review of the criteria for,

and the preliminary design of, guard pipes around process lines
traversing the region between the drywell and the containment. 1In

view of the importance of the guard pipe function, special care,
including use of conservative design stresses and achievement of an
independent design check, should be taken. Because these pipes
constitute a part of containment, it also is important that appropriate
precautions be taken to assure the integrity of any penetrations
incorporated, such as inspection hand holes. These matters should be
resolved in a manner satisfactory to the Regulatory Staff.

The applicant reported a marked reduction in the use of non-metallic
insulation within the drywell which might, if displaced, plug screens
or otherwise lead to a short or long term degradation of the efficacy
of the heat removal systems required in the unlikely event of a loss-
of-coolant accident. This matter should be resolved in a manner
satisfactory to the Regulatory Staff.
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The applicant reported plans to utilize means to monitor for loose
parts in the reactor pressure vessel during operation.

The applicant reported calculated peak cladding temperatures of
1515°F using interim acceptance criteria evaluation models, including
densification. He also reported that he anticipated about 100°F or
less increase in calculated peak cladding temperatures when the
evaluation model for the recently adopted ECCS Acceptance Criteria

is implemented. The Committee believes that such improvements are
appropriate for reactors whose construction permits are requested
after January 7, 1972, as noted in the Committee's report of
September 10, 1973 on Acceptance Criteria for Emergency Core Cooling
Systems for Light-Water-Cooled Nuclear Power Reactors.

To meet Regulatory Guide 1.7 the applicant has proposed a combustible
gas control system in which a high-capacity recirculation system is
available to mix the gases in the drywell and surrounding containment
building beginning ten minutes after a postulated loss-of-coolant
accident, should the hydrogen generation be as large as assumed in
this guide. The proposed combustible gas-control system includes
recombiners, is redundant, and is designed to meet engineered safety
system requirements. However, the mixing system is relatively
complicated and would require careful attention to reliability
considerations.

The applicant has described an alternative system for the control of
combustible gas, based on hydrogen generation resulting from only

one percent metal-water reaction as compared to the five-percent
figure required by Regulatory Guide 1.7. The Committee believes that
the design of this plant, including the reactor core, the ECCS,

and the containment system, are such that the assumption of one
percent metal-water reaction is sufficiently conservative, and that
use of the alternative system is preferable.

The applicant has stated that the station will be designed to deal
with main steam line isolation valve leakage in a manner satisfactory
to the Regulatory Staff. The Committee wishes to be kept informed

of the resolution of this matter.

The Regulatory Staff is continuing to review several matters relating
to the reactor instrumentation and control system, including system
response to a turbine trip and the possible operation of control rods
in groups. The Committee wishes to be kept advised of the resolution
of these matters.
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Generic problems relating to large water reactors have been identified
by the Regulatory Staff and the ACRS and have been discussed in the
Committee's report dated February 13, 1974. These problems should be
dealt with appropriately by the Regulatory Staff and the applicant.

The ACRS believes that the above items can be resolved during con-
struction and that, if due consideration is given to these items, the
Grand Gulf Nuclear Station, Units 1 and 2 can be constructed with
reasonable assurance that they can be operated without undue risk to
the health and safety of the public.
Additional comments by Dr. S. H. Bush and Dr. D. Okrent are attached.
Sincerely yours,
/s/ W. R. Stratton

W. R. Stratton
Chairman

References Attached.
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Additional Comments by S. H. Bush

I believe the use of guard pipes is inappropriate in most, if not all
instances, in nuclear designs. Industrial experience with such systems
has not been satisfactory. There have been failures due to moisture
entrapment, Timited in-leakage and differential thermal loads. Such
designs make visual inspection and volumetrc inspection difficult.

A similar guard pipe design was suggested at the Brunswick construction
permit and a suitable inspection program was substituted. While I do
not dissent on this specific item, I do believe that approval of this
feature for a class of reactors is undesirable. I urge that alternate
approaches be considered for future BWR/6 Mark III plants.

Additional Comments by D. Okrent

Although I agree that the proposed safe shutdown earthquake for the
Grand Gulf Station appears to be equivalent in level of safety to

that utilized for most recent nuclear stations east of the Rockies,

I find 1ittle basis for judging that the prob7bility of excgeding

the safe shutdown earthquake is less than 10-° or event 10-~ per year.
To say the least, the uncertainty in any such prediction is very

large. In view of this situation I believe it would be prudent to
provide some additional margin in the seismic design bases at this

site and for most other future nuclear plants sited east of the Rockies.

I would also like to note specifically that, in addition to the large
margins between calculated peak clad temperatures and acceptance
criteria 1imits for a LOCA and to the diversity and stated reliability
of the ECCS, an important consideration in applying the assumption

of 1% clad-water reaction as an acceptable design basis for the
combustible gas control system is the evaluation of the applicant

that the drywell can accept the rapid burning of substantial quantities
of hydrogen in the post-blowdown period without adversely affecting

any vital safety function.
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References

1. Preliminary Safety Analysis Report, Grand Guif Nuclear Station,
Units 1 and 2, Volumes 1 through 11.

2. Amendments 1 through 18 to the PSAR.

3. Directorate of Licensing letter to the Executive Secretary, ACRS,
dated January 12, 1974 forwarding Safety Evaluation of the Grand
Gulf Nuclear Station, Units 1 and 2 by the USAEC Directorate of
Licensing, January 1974.

4. Directorate of Licensing letter to the Executive Secretary, ACRS,
dated April 12, 1974 forwarding Supplement No. 1 to the Safety
Evaluation by the USAEC Directorate of Licensing, April 12, 1974.

5. Mississippi Power & Light Company letter dated January 2, 1973
regarding fuel densification.

6. Mississippi Power & Light Company letter dated May 10, 1973 regarding
maximum allowed thermal power.

7. Mississippi Power & Light Company letter dated October 17, 1973
regarding seismic survey program.

8. Mississippi Power & Light Company letter dated November 30, 1973
regarding miscellaneous additional information.

9. Mississippi Power & Light Company letter dated December 4, 1973
regarding proprietary seismic data.

10. Mississippi Power & Light Company letter dated December 11, 1973
regarding additional proprietary seismic data.

11. Mississippi Power & Light Company letter dated December 12, 1973
regarding additional proprietary seismic data.

12. Mississippi Power & Light Company letter dated December 12, 1973
regarding other proprietary information.

13. Mississippi Power & Light Company letter dated December 18, 1973
requesting an exemption to proceed with construction.

14. Mississippi Power & Light Company letter dated January 9, 1974
regarding additional information.

15. Mississippi Power & Light Company letter dated January 10, 1974
regarding ATWS.

16. Mississippi Power & Light Company letter dated January 29, 1974

regarding request for exemption to proceed with construction.
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17. Mississippi Power & Light Company letter dated February 6, 1974
regarding additional information.

18. Mississippi Power & Light Company letter dated April 8, 1974
regarding guard pipes and blowdown from a recirculation line.

19. Mississippi Power & Light Company letter dated April 11, 1974
regarding seismic design.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

October 20, 1981

Honorable Nunzio J. Palladino
Chairman

U.S. Nuclear Regulatory Commission
Washington, DC 20555

SUBJECT: INTERIM REPORT ON GRAND GULF NUCLEAR STATION UNIT 1
Dear Dr. Palladino:

During its 258th meeting, October 15-17, 1981, the Advisory Committee on
Reactor Safeguards reviewed the application of the Mississippi Power and
Light Company (MP&L), Middle South Energy, Inc., and the South Mississippi
Electric Power Association for a license to operate the Grand Gulf Nuclear
Station Units 1 and 2. The units are to be operated by the Mississippi
Power and Light Company. A Subcommittee meeting was held in Jackson,
Mississippi on September 17-18, 1981 to consider this project. A tour

of the facility was made by members of the Subcommittee on September 17,
198k. During its review, the Committee had the benefit of discussions with
representatives of the Applicant, the NRC Staff, and members of the public.
The Committee also had the benefit of the documents l1isted. The Committee
commented on the construction permit application for this station in its
report dated May 15, 1974.

The Grand Gulf Station is located in Claiborne County, Mississippi on the
east side of the Mississippi River about 25 miles south of Vicksburg, the
nearest city having a population in excess of 25,000 persons.

Each Grand Gulf unit is equipped with a General Electric BWR-6 nuclear
steam supply system with a rated power level of 3833 MWt and a Mark III
pressure suppression containment system with a design pressure of 15 psig.
Construction of Unit 1 is over 90% complete while Unit 2 is about 20% com-
plete and construction of it has been temporarily suspended.

Because of the extended schedule for Unit 2, the Committee does not believe
it appropriate to report on operation of Unit 2 at this time.

The Committee review included the management organization, capability, and

operator training of MP&L. This is the first nuclear power plant to be
operated by this utility. While the plant staff has a reasonable amount of
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nuclear background, the ACRS agrees with the NRC Staff on the need for ad-
ditional personnel with BWR experience, at least during the first year or
two of operation. MP&L also needs to fill certain senior technical person-
nel positions in its management organization. The Committee recommends that
the MP&L Nuclear Safety Review Board include two or more experienced voting
members from outside MP&L having appropriate backgrounds.

During this meeting, the NRC Staff identified a large number of license
conditions and confirmatory matters, and several outstanding issues which
remain to be resolved. Except for the two issues identified below, the ACRS
is satisfied with progress on the other topics and believes that they should
be resolved in a manner satisfactory to the NRC Staff.

We have not completed our review of the following outstanding issues identi-
fied in the NRC Staff Safety Evaluation Report:

. dynamic loads on structures above the Mark III
suppression pool due to froth impact

. hydrogen control

The ACRS will complete its review of the full power operating license when
the Staff and the Applicant have made sufficient additional progress in
resolving these items. In the interim, the ACRS believes that if due
consideration is given to the recommendations above, and subject to satis-
factory completion of construction, staffing, and preoperational testing,
it would be acceptable for Grand Gulf Nuclear Station Unit 1 to be operated
at power levels up to 5% of full power.

Sincerely,

U,

J. Carson Mark
Chairman

References:

T. Mississippi Power and Light Company, “Final Safety Analysis Report,
Grand Gulf Nuclear Station Units 1 and 2," Volumes 1-21 and Amend-
ments 25-50

2. U. S. Geological Survey Professional Paper by T. G. Hildenbrand, M. F.
Kane, and J. D. Hendricks, "Magnetic Basement in the Upper Mississippi
Embayment Region - A Preliminary Report," received August, 1981

3. Report by S. W. Hatch, Sandia National Laboratories and P. Cybulskis
and R. 0. Wooton, Battelle Columbus Laboratories for Office of Nuclear
Regulatory Research, NRC, "The Reactor Safety Study Methodology Ap-
plications Program Results for the Grand Gulf #1 BWR Power Plant,"
NUREG/CR-1659, Vol. 4, SAND80-1897/4, Draft Received 2/6/81
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4.

Letter from M. D. Houston, Project Manager, Division of Licensing, NRR,
to H. Alderman, ACRS, Subject: Staff Responses to Questions asked by
ACRS at the Grand Gulf Subcommittee Meeting, September 17-18, 1981,
dated October 14, 1981

Letters from L. F. Dale, Mississippi Power and Light Company to USNRC,
dated August 27, 1981, August 27, 1981, August 26, 1981, August 24,
1981, August 21, 1981, August 21, 1981, August 21, 1981, August 19,
1981, August 18, 1981, August 18, 1981

Letter from C. Stewart, Jacksonians United for Livable Energy Policies
(JULEP) to R. F. Fraley, ACRS, dated October 8, 1981

Letter from K. Lawrence, JULEP, to ACRS Grand Gulf Subcommittee dated
September 18, 1981

Statement by K. Lawrence, JULEP, to ACRS Grand Gulf Subcommittee dated
September 17, 1981

Letter from C. Dana, et al., member of public, to ACRS Subcommittee on
Reactor Safety dated September 16, 1981

Anonymous letter to H. Alderman, ACRS Staff, regarding quality assurance
concern, postmarked September 18, 1981
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

August 18, 1982

Honorable Nunzio J. Palladino
Chairman

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

Dear Dr. Palladino:
SUBJECT: ACRS REPORT ON GRAND GULF NUCLEAR STATION UNIT 1

During its 268th meeting, August 12-14, 1982, the Advisory Committee on
Reactor Safeguards completed its review of the application of the Mississippi
Power & Light Company (MP&L), Middle South Energy, Inc., and the South
Mississippi Electric Power Association for an operating license for the Grand
Gulf Nuclear Station Unit 1. The unit is to be operated by MP&L. The Com-
mittee provided an Interim Report, dated October 20, 1981, on the operation
of Grand Gulf Unit 1. In completing its revie@,the Committee had the benefit
of Subcommittee meetings on July 29-30, 1982 ahd on August 11, 1982, discus-
sions with representatives of the Applicant and the NRC Staff, and of the

documents listed.
In its Interim Report, the ACRS listed two outstanding issues:

. dynamic loads on structures above the Mark III
suppression pool due to froth impact

. hydrogen control

Our Interim Report concluded that, with due consideration to the recommenda-
tions of that report and subject to the satisfactory completion of construc-
tion, staffing, and preoperational testing, it would be acceptable for Grand
Gulf Nuclear Station Unit 1 to be operated at power levels up to 5% of full
power.

The NRC Staff has stated that the matter of dynamic loads on structures above
the suppression pool is now resolved. The ACRS is satisfied with the resolu-
tion of this matter. Since October 1981, several additional detailed ques-
tions have been raised concerning suppression pool performance and resulting
loads. The Committee has reviewed this matter and is satisfied with the
manner in which the NRC Staff is handling the questions involved.

Hydrogen control systems for Mark III containments are being developed by the
Hydrogen Control Owners Group. Efforts by the Owners Group are being di-
rected toward the development of a hydrogen ignition system which makes use
of distributed ignition sources. In addition, MP&L has performed plant-

820718007&
681



Honorable Nunzio J. Palladino -2 - August 18, 1982

specific analyses of hydrogen control measures for Grand Gulf. Although
some questions remain concerning the optimum number and location of ig-
nitors, the NRC Staff has reached the interim conclusion that MP&L has
shown that the hydrogen ignition system will provide reasonable assurance
of protection against breach of containment following the generation of
a substantial quantity of hydrogen for several significant postulated
accident scenarios. We agree with the Staff.

A final evaluation of the hydrogen control system remains to be completed.
The ACRS expects to review the final NRC Staff position regarding accepta-
bility of this approach on a generic basis and requests that the NRC Staff
arrange for such a review at the appropriate time.

The NRC Staff has indicated that MP&L has an adequately competent staff to
operate the Grand Gulf Station when enhanced by supplemental advisory staff
with relevant BWR experience. During the first year of operation, the ACRS
believes MP&L should continue to strengthen its nuclear plant management and
its technical support capability.

MP&L has proposed to include in the Grand Gulf Emergency Procedures a pro-
vision for venting the containment in the unlikely event of buildup of
pressures above the design basis. The NRC Staff has not completed its
review of this proposal. The ACRS wishes to be advised when the NRC Staff
has reached a position on this matter and to have an opportunity to comment
generically or specifically.

If due consideration is given to the items mentioned above and to those
mentioned in our Interim Report of October 20, 1981, the ACRS believes there
is reasonable assurance that the Grand Gulf Nuclear Station Unit 1 can be
operated at power levels up to 3833 MWt without undue risk to the health and
safety of the public.

Sincerely,

&

P. Shewmon
Chairman

References:

1. Mississippi Power & Light Company, "Final Safety Analysis Report, Grand
Gulf Nuclear Station Units 1 and 2," Volumes 1-22, with Amendments 25-52
2. Letters from L. F. Dale, Mississippi Power & Light Company to H. R.
Denton, U. S. Nuclear Regulatory Commission:
a. 7/15/82 regarding Regulatory Guide 1.97 compliance license condition
2.C(23
b. 7/1é/8% regarding action plans for resolution of Mr. J. H. Humphrey's
concerns
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3. U.S. Nuclear Regulatory Commission, “Safety Evaluation Report Related
to the Operation of Grand Gulf Nuclear Station Units 1 and 2," USNRC
Report NUREG-0831, dated September 1981 with Supplement No. 1 dated
December 1981, Supplement No. 2 dated June 1982, and Supplement No. 3
dated June 1982 ‘

4, Letter from Mr. J. M. Humphrey to A. Schwencer, NRC regarding comments on
containment design, dated June 17, 1982
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‘, Yo ff 8 NUCLEAR REGULATORY COMMISSION
i ¥ ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
%"\'ﬁm & l g WASHINGTON, D. C. 20555

&

October 12, 1977

Honorable Joseph M. Hendrie
Chairman

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

SUBJECT: REPORT ON GREENE COUNTY NUCLEAR POWER PLANT
Dear Dr. Hendrie:

During its 210th Meeting, October 6-8, 1977, the Advisory Committee on
Reactor Safeguards completed its review of the application of the Power
Authority of the State of New York (Applicant) for a permit to construct
the Greene County Nuclear Power Plant. A Subcommittee meeting was held in
Catskill, New York on September 21, 1977 and the plant site was visited

by members of the Subcommittee the same day. The Committee had the bene-
fit of discussions with representatives and consultants of the Applicant,
Babcock and Wilcox Company, Stone and Webster E.igineering Corporation,

and the Nuclear Requlatory Commission (NRC) Staff. The Committee also

had the benefit of the documents listed.

The Greene County Plant will utilize a 3600 MW(t) Babcock & Wilcox pres-—
surized water reactor, enclosed in a steel-lined reinforced concrete con—
tainment. The basic design of the Nuclear Steam System (NSS) is similar
to designs for the Washington Public Power Supply System Nuclear Projects,
WNP 1 and 4, the Bellefonte Nuclear Power Plant, Units 1 and 2 and the
Pebble Springs Nuclear Plant, Units 1 and 2 reported on in Committee let-
ters of June 11, 1975, July 16, 1974 and February 11, 1976, respectively.
The NSS design is also similar to the 3800 MW(t) Babcock-205 Standard

NSS design on which the Committee reported in its letter of August 18,
1977. The balance-of-plant design is similar to the Stone and Webster
standard balance-of-plant design for Westinghouse reactors on which the
Committee previously reported in its letter of August 18, 1976.

The proposed Greene County Plant will be located on a 190 acre site on
the west bank of the Hudson River approximately 35 miles south of Albany,
New York and 13 miles north-northeast of Kingston, New York (the nearest
population center, 1970 population 25,500). The minimum exclusion dis-
tance is 1500 feet from the center of containment and the radius of the
low population zone is 2 1/2 miles.
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The Applicant and the Staff have agreed on a horizontal ground accelera-
tion of 0.2g for the safe shutdown earthquake and 0.1lg for the operating
basis earthquake. The Committee considers these values acceptable for
this plant.

The Staff has identified a number of safety items which will require reso-
lution before issuance of a construction permit. These matters should be
resolved in a manner satisfactory to the Staff. The Committee believes
these items can be resolved prior to the issuance of a construction permit.

The Committee has concerns about the substantial quantities of explosives
used near the site, and believes this should be given special consideration
in the development of security measures.

With regard to generic problems cited in the Committee's report "Status
of Generic Items Relating to Light Water Reactors: Report No. 5," dated
February 24, 1977, items considered relevant to the Greene County Plant
are: I1I-2, 3, 4, 5 (loose parts monitor resolved), 6, 7, 10; IIA-3, 4,
5, 6, 7; 1I1B-1, 2; IIC-1, 2, 3, 4, 5, 6; IID-2. These problems should
be dealt with by the Staff and the Applicant as solutions are found.

The Advisory Committee on Reactor Safeguards believes that if due con-
sideration is given to the foregoing, the Greene County Nuclear Power
Plant can be constructed with reasonable assurance that it can be oper-
ated without undue risk to the health and safety of the public.

Sincerely, Z

M. Bender
Chairman

References
1. Greene County Nuclear Power Plant Preliminary Safety Analysis Re-
port, Volumes 1 through 12 and Supplements 1 through 19.

2. Safety Evaluation Report related to construction of Greene County
Nuclear Power Plant, NUREG-0283, September 1977.
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

August 13, 1974

Honorable Dixy Lee Ray
Chairman

U. S. Atomic Energy Commission
Washington, D. C. 20545

Subject: REPORT ON THE GREENWOOD ENERGY CENTER, UNITS 2 AND 3
Dear Dr. Ray:

At its 172nd meeting, August 8-10, 1974, the Advisory Committee on

Reactor Safeguards completed its review of the application of the

Detroit Edison Company for a permit to construct the Greenwood Energy
Center, Units 2 and 3. This application had been considered previously
during a Subcommittee meeting in Port Huron, Michigan on July 24, 1974,
subsequent to a tour of the site, In addition, the ACRS Subcommittee on
Babcock and Wilcox Water Reactors discussed topics pertinent to the nuclear
steam supply system for this plant at a meeting in Washington, D. C. on
July 5, 1974, 1In the course of its review, the Committee had the benefit
of discussions with representatives and consultants of the Detroit Edison
Company, the Bechtel Corporation, the Babcock and Wilcox Company, and the
AEC Regulatory Staff. The Committee also had the benefit of the documents
listed.

The Greenwood Energy Center is located on a 3,620 acre tract in St. Clair
County, Michigan about 10 miles inland from Lake Huron and approximately
15 miles northwest of Port Huron, Michigan. An oil-fired electric genera-
ting plant is under construction on the site.

The Greenwood Energy Center consists of two nuclear units, each using a
Babcock and Wilcox two-loop pressurized water nuclear steam supply system
having a design power level of 3600 MW(t). The reactor core will use 205
Babcock and Wilcox Mark C (17 x 17) fuel assemblies, The Committee recom-
mended in its report of January 7, 1972, on Interim Acceptance Criteria for
ECCS, that significantly improved ECCS capability should be provided for
reaci.ors for which construction permit applications were filed after
January 7, 1972, This position was repeated in its report of September 10,
1973 on Acceptance Criteria for ECCS. The Mark C fuel assemblies are re-
sponsive to this recommendation. The new fuel assemblies will be operated
at lower linear heat generation rates and are expected to yield greater
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thermal margins for fuel design limits and improved safety margins in the
analyses of the loss of coolant accidents. An extensive program has been
initiated for determining the mechanical and thermal-hydraulic character-
istics of the new fuel assemblies. A program of control rod tests also is
proposed, including testing of trip times and control rod wear. Should
modifications become necessary as a result of the control rod tests, re-
testing of the entire control rod drive would be undertaken. While many
of the details of the proposed design are available, complete analyses of
the performance of the Mark C fuel are not yet available, and the AEC
Regulatory Staff has not completed its review. The Committee reserves
judgment concerning the final design until the required performance infor-
mation is presented and has been adequately reviewed. The Committee
recommends that the applicant continue studies directed at further improve-
ment in the capability and reliability of the ECCS. The Committee wishes
to be kept informed.

The applicant proposes to utilize a new reactor protection system designated
as RPS-1I. The system, a hybrid using both analog and digital techniques,
represents an evolution from the analog system, RPS-I, currently in use in
the Oconee reactors. RPS-II incorporates a single-chip centtal processor
unit as a microcomputer for the more complex trip functions. The applicant
proposes to qualify this system by a series of environmental, reliability,
and in situ tests prior to its use in Greenwood 2 and 3. The matter should
be resolved in a manner satisfactory to the Regulatory Staff.

The Committee agrees with the position of the Regulatory Staff that the pre-
stressed concrete containment structures for the Greenwood Units are differ-
ent from those that have been tested previously as prototypes under the
provisions of Regulatory Guide 1.18. Unless a similar structure will be
tested as a prototype, tests should be made on the containment for Unit 2

in accordance with the requirements of Regulatory Guide 1.18, This matter
should be resolved in a manner satisfactory to the Regulatory Staff.

The applicant has provided, as an emergency heat sink, an Emergency Cooling
Reservoir. The applicant proposes careful control of the compaction pro-
cedures for the fill portions of the embankment. The Committee recommends
that the compaction specifications should include strength tests as well as
in situ density tests to assure that the soil strength is adequate.

The Staff analysis of the decay heat removal system proposed by the appli-

cant concluded that it does not meet the single failure criterion. This
matter should be resolved in a manner satisfactory to the Regulatory Staff.
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The Committee believes the applicant and the Regulatory Staff should
continue to review Greenwood Units 2 and 3 for design features that
could reduce the possibility and consequences of sabotage, in accord-
ance with Regulatory Guide 1.17, "Protection of Nuclear Plants Against
Industrial Sabotage."

The Regulatory Staff has been investigating on a generic basis the
problems associated with a potential reactor coolant pump overspeed in
the unlikely event of a particular type of rupture at certain locations
in a main coolant pipe. Some additional protective measures may be
warranted for Greenwood in this regard. The Committee recommends that
resolution of this matter be expedited. The Committee wishes to be
kept informed.

Generic problems relating to large water reactors have been identified
by the Regulatory Staff and the ACRS and discussed in the Committee's
report dated February 13, 1974. These problems should be dealt with
appropriately by the Regulatory Staff and the applicant.

The Advisory Committee on Reactor Safeguards believes that the items
mentioned above can be resolved during construction and that, if due
consideration is given to the foregoing, the Greenwood Energy Center,
Units 2 and 3, can be constructed with reasonable assurance that it can
be operated without undue risk to the health and safety of the public.

Sincerely yours,

W. R. Stratton
Chairman

References

1. The Detroit Edison Company Application for Construction Permit for the
Greenwood Energy Center, Units 2 and 3, with Preliminary Safety Analysis
Report, Vols. 1-7 (Vols., 8 and 9 received with subsequent Amendments to
the Application)

. Amendments 1-8, 10, 11 to the Application

Directorate of Licensing letter, July 17, 1974, transmitting Safety

Evaluation Report

W N
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UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

January 13, 1966

Honorable Glenn T. Seaborg
Chairman

U. S. Atomic Energy Commission
Washington, D. C. 20545

Subject: REPORT ON THE GROUND TEST REACTOR (GTR)
Dear Dr. Seaborg:

At its sixty-ninth meeting, January 6-8, 1966, the Advisory Committee
on Reactor Safeguards reviewed the proposed increase from 3 to 10 MW(t)
in the power level of the Ground Test Reactor (GTR). During the review,
the Committee had the benefit of the documents listed below and of dis-
cussions with representatives of General Dynamics-Fort Worth, and the
AEC Regulatory Staff. A visit to the reactor facility was made by a
member of the Committee on November 17, 1965. An ACRS Subcommittee
meeting was held in Washington, D. C. on December 10, 1965.

The GTR is a light-water moderated and cooled pool-type reactor uti-
lizing MTR~-type fuel elements. It is operated by General Dynamics-
Fort Worth for the U. S. Air Force as part of the Nuclear Aerospace
Research Facility (NARF). The GTR has been used to carry out research
programs for the Air Force and Army and, most recently, radiation-
effects experiments at cryogenic temperatures in support of NASA's
nuclear rocket engine (NERVA) program. Initial operation of the GTR
was begun in 1952 with a maximum power level of 10 KW. The maximum
power level was progressively increased to its present level of 3 MW(t)
during the period from 1952 to 1957.

Modifications to be made to the GTR to accommodate the higher power
level include: modifications to accommodate new control rods of in-
creased worth, adjustment of reflector geometry to equalize flux in
the three available irradiation positions, increase in cooling system
capability, installation of a liner to protect against possible pool
leakage in the event of an accident, installation of a test-cell
ventilation-and~-filter system, and incorporation of an additional
start-up channel. In addition, means were described for providing
redundancy in the scram circuits of the safety system so that a single
line fault could not cause loss of scram capability. The General
Dynamics representatives stated that procedures and equipment would
be provided for periodic testing to determine that redundant circuits
were operating as designed.
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General Dynamics presented analyses showing that the proposed opera-
tion of GTR would not introduce unacceptable radiation doses to the
public under normal or accident conditions including any effects
resulting from a possible hydrogen detonation.

The Committee concludes that the GTR can be operated at power levels
up to 10 MW(t) as proposed without undue hazard to the health and
safety of the public.

Sincerely yours,

/sl

David Okrent
Chairman

References.

1. 10 Mw GTR Hazards Summary, FZK-241, dated April 30, 1965.

2. Supplement to 10-Mw GTR Hazards Summary, dated September 10, 1965.

3 Supplement No. 2 to 10-Mw GTR Hazards Summary, dated September 24,
1965.

4. Supplement No. 3 to 10-Mw GIR Hazards Summary, dated November 29,
1965.

5. Additional Information Concerning 10-Mw GTR Hazards Summary,
dated December 22, 1965.

6. General Dynamics Letter to Division of Reactor Licensing, dated
September 11, 1965.

7. General Dynamics Letter to Division of Reactor Licensing, dated
September 28, 1965.

8. General Dymamics Letter to Division of Reactor Licensing, dated
November 30, 1965.

9. Special Safety Study Report on the Operation of the GIR at
10 Megawatts, USAF NRSSG 65-1, dated July 1965.
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
United States Atomic Energy Commission

Washington 25, D. C.
July 25, 1959

Honorable John A, McCone
Chairman

U. S. Atomic Energy Commission
Washington 25, D. C.

Subject: HALLAM NUCLEAR POWER FACILITY (HNPF)
Dear Mr. McCone:

The Advisory Committee on Reactor Safeguards considered the design
cf the Hallam Nuclear Power Facility at its Seventeenth Meeting on

The proposed design is described in reports cited below. The
Committee has had the benefit of meetings with the contractor,
Atomics International, at its March and July 1959 meetings, a visit
by a Subcommittee to the SRE, a prototype at Santa Susanna, meeting
with the contractor there, and the Hazards Evaluation Branch
analysis and discussion.

This is a 240 thermal megawatt, sodium-graphite power reactor to be
located in a sparsely settled region of southeastern Nebraska, It
is similar in design to the 20 thermal megawatt SRE at Santa Susanna.
This prototype has been operated by the contractor without serious
difficulty.

The system is contained in a number of interconnected steel lined
concrete cavities believed by the Committee to be capable of con-
taining fission products that might be released accidentally. An
improved filter system for collecting radioactive fumes from a
sodium fire, should one occur, will be required.

Considering SRE experience, the isolated site with adequate exclusion
distance, and the design proposed, the Committee believes that this
proposed reactor can be constructed with reasonable assurance that it
can be operated without undue risk to the health and safety of the
public.

Sincerely yours,
C. Rogers McCullough
Chairman

cc: A.R.Luedecke, GM
H.L.Price, DI&R
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Roferences:

1)

2)

3)

L)

5)

6)

()

NAA-SR=3379 « Preliminary Safeguards Report Based on
Uranium=Molybdenum Fuel for the Hallam
Nuclear Power Facllity, issued on
February 10, 1959.

NAA-SR=3379 =« Supplement I - Supplement to the
Preliminary Safeguards Report Based on
Uranium-Molybdenum Fuel for the Hallam
Nuclear Power Facility, April 1959.

NAA-SR«MEMO- - Additional Safeguards Evaluation for
L1067 the U=Mo Fueled Core of the Hallam
N’ngleam?ower Facility, issued July 7,
1959.

Division of Licensing and Regulation Report to the ACRS
on the Hallam Nuclear Power Facility, February 27, 1959.

Division of Licensing and Regulation Report to the ACRS
on the Hallam Nuclear Power Facility, April 28, 1959.

Division of Licensing and Regulation Report to the ACRS
on the Hallam Nuclear Power Facility, July 6, 1959.

Office Memorandum from the Director of the Division of

Biology & Medicine on the Hallam Nuclear Power Facility,
July 17, 1959.
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February 8, 1960

Honorable John A. McCone
Chairman

U. S. Atomic Energy Commission
Washington 25, D. C.

Subject: HALLAM NUCLEAR POWER FACILITY (HNPF)
Dear Mr. McCone:

At its twenty-third meeting on January 28-30, 1960, the Advisory
Committee on Reactor Safeguards considered the Hallam Nuclear Power
Facility (HNPF). A letter was addressed to you on this .subject
July 25, 1959.

This letter indicated that a portion of its safety evaluation was
based upon the Sodium Reactor Experiment experience. 1In December
1959, Report NAA-SR-4505, "Safeguards Evaluation of Recent SRE
Experience Applicable to HNPF," was distributed to the Committee.
This report has been reviewed by an ACRS Subcommittee in conjunc-
tion with a review prepared by the Hazards Evaluation Branch. It
appears the SRE experience has been utilized to produce new design
features which will be incorporated in the HNPF.

Based upon the report of the ACRS Subcommittee and the review of
the HEB, the ACRS considers no revision of its opinion relative

to the construction permit as recorded in the letter of July 25,
1959, is required at this time.

Sincerely yours,

/s/

Leslie Silverman
Chairman

cc:A.R.Luedecke, GM
W.F.Finan, OGM
HH.L.Price,DL&R
ACRS Members & Dr. Duffey
bc: L.K.Olson, GC
References
NAA-SR-4504 - Safeguards Evaluation of Recent
SRE Experience Applicable to HNPF (undated)
DL&R Report to the ACRS ON Hallam Nuclear Power Facility,
January 12, 1960
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON 25, D. C.

October 28, 1961

Honorable Glenn T. Seaborg
Chairman

U. S. Atomic Energy Commission
Washington, D. C.

Subject: REPORT ON HALLAM NUCLEAR POWER FACILITY - DRY CRITICAL
EXPERIMENTS

Dear Dr. Seaborg:

At its thirty-seventh meeting on October 26-28, 1961, the Advisory
Committee on Reactor Safeguards reviewed the application of Atomics
International to conduct dry critical and dry excess loading tests
at this facility. These are critical experiments with no fission
product build-up. The reports listed below were available. Atomics
International representatives and the AEC staff participated. An
ACRS subcommittee visited the plant on August 4, 1961.

It is the opinion of the Committee that the dry critical and the
excess loading tests may be conducted without undue hazard to the
health and safety of the public.

Sincerely yours,

/s/

T. J. Thompson
Chairman

References:
(Attached)
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References:

1. NAA-SR-5700, Final Summary Safeguards Report for the Hallam
Nuclear Power Facility, issued April 15, 1961.

2. NAA-SR-5700, Errata, issued July 21, 1961.

3. 61AT4121, letter to USAEC from Atomics International, Items
for Safeguards Report, dated May 17, 1961.

4, 61AT4094, letter to USAEC from Atomics International, HNPF Reactor
Vessel Bellows, with attachments, dated May 16, 1961.

5. NAA-SR-5700, Supplement 1, Safeguards Report on Dry, Zero-Power
Experiments in HNPF, issued September 22, 1961.

6. NAA-SR-5700, Revision for Section 5, issued September 1961.

7. NAA-SR-5700, Supplement 2, Additional Information on Dry, Zero-
Power Experiments in HNPF, issued September 1961.
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
waAasHINGTON 25, D. C.

November 1, 1961

Honorable Glenn T. Seaborg
Chairman

U. S. Atomic Energy Commission
Washington, D. C.

Subject: REVIEW OF CLEAN CRITICAL EXPERIMENTS
Dear Dr. Seaborg:

Under the provisions of Section 29 of the Atomic Energy Act of 1954,
as amended, the Advisory Committee on Reactor Safeguards is charged
with the responsibility of reviewing safety studies and facility
license applications referred to it and to advise the Commission in
reports with respect to the hazards involved therein.

In discharging this responsibility, the Committee recognizes that

the protection of the health and safety of the public should receive
the primary attention. Analyses of the consequences of possible
reactor malfunctions have shown that the next serious widespread
effects are the result of dispersal of fission products. In the case
of clean critical experiments in which no significant fission product
burden is present, the health and safety of the public is usually not
placed in jeopardy. The AEC staff is qualified to judge the adequacy
of the precautions taken in critical facilities and has been taking
the responsibility for them without formal reference to this Committee.
We suggest that this procedure be extended to clean critical experi-
‘ments carried out in facilities which will ultimately be used as power
or test reactors.

At its thirty-seventh meeting on October 26-28, 1961, the Committee
was asked to review the safety of a series of clean critical experi-
ments to be conducted in the Hallam Nuclear Power Facility. While a
comment on this application is the subject of a separate letter, it is
the opinion of the ACRS that future actions of this type need not be
referred to it. The Committee understands that the Commission staff
will continue to keep it informed in regard to proposed experiments of
this type.

Sincerely yours,

/s/
T. J. Thompson
Chairman
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON 25, D.C.

February 15, 1962

Honorable Glenn T. Seaborg
Chairman.

U. S. Atomic Energy Commission
Washington, D. C.

Subject: REPCRT ON HALLAM NUCLEAR POWER FACILITY (HNPF) - WET
CRITICAL EXPERIMENTS AND OPERATION AT PARTIAL PCWER

Dear Dr. Seaborg:

The Advisory Committee on Reactor Safeguards at its thirty-ninth
meeting February 8-10, 1962, considered the request of Atomics
International to operate the Hallam Nuclear Power Facility.

The reports refererced below were availeble. Representatives of
Atomics Internationel and the AEC staff perticipated in the pre-
sentation.

The Committee letter of Cctober 28, 1961 covered operation of the
facility through the dry critical and dry excess loading tests.
This phase is now completed.

There remain several technical areas within which data are required
to resolve questions propounded by the ACRS and the AEC Regwlatory
Staff. These significant problems include: fuel handling opera-
tions, reactivity coefficients, halogen releases, and primary system
testing. The applicant has partially completed work upon these items
but some of the data required must be developed through actual orera-
tion of the plant during the wet critical and wet excess loading
tests, with some reactor operation at a low power level.

The applicant should insure that under all conceivable conditions a
negative pressure can be continuously maintained in all areas within
which significant releases of radioactivity may occur.

The present stack installation is such that the prevention of over-
exposure to plant personnel depends on administrative control.
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Honorable Glenn T. Seaborg “2m February 15, 1262

With more detailed consideration of actions to be taken and
suitable provisions made for control during emergencies such

as fuel handling malfunctions or sodium fires, the wet critical
and the wet excess loading tests may be conducted safely. A
suitakle halogen collection system should be provided before
partial power operation, not to exceed 15% of full power, is
underteken. This power level is required to permit completion
of primary system testing. Vith the above provisions in effect,
it is the opinion of the ACRS that oyperations may be conducted
without undue hazard to the health and safety of the public.

The Committee believes the AEC Regulatory Staff is fully cognizant
of the situation and will continue to follow it closely. The ACKS
sees no need for further Comnittee review until operation above
15% of full power is desired.

Dr. John P. Howe did not participate in the review or discussion
of this yproject.

Sincerely yours,
Sgd/ F. A. GIFFORD, Jr.

F., A, Gifford, Jr.
Chairman

References Attached.
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Honorable Glenn T. Seaborg -3- February 15, 19€Z

References:

1., NAA-SR-5TCC, Supplement 3 -~ Additional Safeguards Information
for Hallam Nuclear Power Facility, issued Nov. 1961.

2., NAA-SR-5T0Q, Supplement 4 -~ Additional Safeguards Information
for Hallam Muclear Power Facility, dtd Dec. 1, 1961.

3. American Air Filter Co., Inc. Report - Project 154k, "Glass
Febric Swatch Tests on Sodium and NaK Fiumes for
Atomics International", dtd June 9, 1961,

L, Letter-62ATLT7 from Atomics International to AEC, dtd Jan. 19,
1962 transmitting "HNPF Primary Pipe Tunnel Leak
Test".

5. Letter-62AT60L from Atomics International to AEC, dtd Jan. 23,
1962, subject: "HNPF Hot Solium Circulation Test,
AI-P-1167 , Rev. to Supplement k4.

6. Letter ~ 62AT685 from Atomics International to AEC, dtd Feb. 1,
1962 transmitting "Prorosed Techrical Specifica-
tions for Operation at Power for Hallam Nuclear
Power Facility", dtd Feb, 2, 1962.

7. Letter - 62AT1019 w/att. from Atomics International to AEC, dtd
Feb., 7, 1952, subject: "Report on Final Design of
HNPF Dry Scrubber'.

E. Letter - 62ATIO4S from Atomics International to AZC, dtd Feb. 7,

1962, subject: "Information Presented at Meeting
Jan. 9 and 10, 1962, Lincoln, Neb."
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
wAsHINGTON 25, D. C.

February 13, 1963

Honorable Glenn T. Seaborg
Chairman

U. S. Atomic Energy Commission
Washington, D. C.

Subject: REPORT ON HALLAM NUCLEAR POWER FACILITY
Dear Dr. Seaborg:

At its 46th meeting, January 31 - February 2, 1963, the Advisory
Committee on Reactor Safeguards reviewed the report of operation

of the Hallam Nuclear Power Facility through the wet critical

phase and a partial power phase. The proposal to operate up to

full power was considered. Representatives of Atomics International,
the Consumers Public Power District, and AEC staff participated in
the discussion. The reports listed were available.

The Committee letter of February 15, 1962 covered the proposed op-
eration up to 157 of full power. In this letter several questions
in technical areas were cited upon which data were required. It
appears that these questions have been resolved satisfactorily.

During low power operation, below 20 MWt, the following problems

have appeared: (a) possible carburization of stainless steel due

to carbon in the sodium; (b) fuel element orifice defects; (c)

helium entrainment occurring in the secondary loops and in the
primary pumps; and, (d) high sodium oxide content in the coolant.

It appears the foregoing have been or will be controlled or corrected
satisfactorily.

Leakage has appeared in one tube in an intermediate heat exchanger.
This leak is so recent that data as to cause are not yet available.
The tube has been removed for study and analysis and the tube sheet
plugged. Problems of leakage in heat exchangers are common in
industrial practice. Leakage in intermediate heat exchangers of
liquid metal reactor systems is a cause for some concern since con-
ceivably radioactive sodium could be released into the atmosphere.
The applicant and the Regulatory Staff are conducting studies which
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Honorable Glenn T. Seaborg -2 - February 13, 1963

should determine the magnitude of this problem and develop adequate
measures for its solution. The Committee is of the opinion that
such measures, together with appropriate liquid level sensors and
alarms such as the applicant has installed, coupled with operational
vigilance, will afford adequate protection from a safety standpoint.

It was reported that no nuclear problems appeared during the wet
critical phase or subsequent operation up to a power level of 20 MWt
or 8% of full power. The reactor reached 157 of full power on
January 30, 1963. Operation at this power level is planned to con-
tinue for approximately 30 days.

The Advisory Committee on Reactor Safeguards believes that, if continued
operation at the 38 MWt power level produces no additional problems which
are not resolved to the satisfaction of the Regulatory Staff, operation
of the reactor up to full power level (256 MWt) may be conducted without
undue hazard to the health and safety of the public.

Dr. John P. Howe did not participate in the Committee's consideration of
this project.

Sincerely yours,

/s/

D. B. Hall
Chairman

References:

1. Letter 62AT1032 dated February 19, 1962, subject: '"HNPF Primary--
Intermediate Heat Exchanger Cells Leakage Tests'", w/enclosures.

2. Letter 62AT1853 dated March 12, 1962, with two enclosures: AI-P-1155,
"Preoperational Test Completion Report, Dry Criticality; and AI-P-1163,
"Preoperational Test Interim Report, Dry Excess Loading."

3. Letter 62AT1869 dated March 9, 1962, subject: "Additional Information
for Safety Review of HNPF," w/enclosures, 3 drawings, D-793575,
D-795188, D-79306.

4. Letter 62AT2027 dated March 16, 1962, subject: "Safety Review of
HNPF - SRE Experience."

5. Letter 62AT2028 dated March 16, 1962, subject: 'Safety Review of
HNPF - Building Exhaust System High Efficiency Filters."
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Honorable Glenn T. Seaborg -3 - February 13, 1963

References: HALLAM NUCLEAR POWER FACILITY

6.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24'

25.

26.
27.

Letter 62AT2029 dated March 16, 1962, subject: "Safety Review of
HNPF--Reactivity Coefficients."

Letter 62AT2182 dated March 22, 1962, subject: "Safety Review of
HNPF —- Building Exhaust System Halogen Removal Unit."

Letter 62AT2714 dated April 11, 1962 transmitting "Additional Errata
for Final Summary Safeguards Report for the HNPF," dated March 1, 1962.
Letter 62AT2799 dated April 17, 1962 w/enclosures: Supplement I and
Errata for Dry Excess Loading, AI-P-1163.

Letter 62AT2800 dated April 20, 1962 w/enclosures.

Letter 62AT2663 dated April 23, 1962 w/enclosures: "HNPF - Primary
Service and Fill Tank Test Reports."

Letter 62AT3090 dated April 27, 1962, subject: "Safety Review of
HNPF - Primary Piping Inspection."

Letter 62AT3152 dated April 25, 1962, subject: "Safety Review of
HNPF - Steam Generator Room Nitrogen."

Letter 62AT3585 dated May 16, 1962, subject: "HNPF Reactor Cavity
Test Report."

Letter 62AT3542 dated May 10, 1962, subject: "HNPF Sodium Draining
and Source Relocation Tests."

Letter 62AT3414 dated May 15, 1962, subject: "HNPF Steam Generator
Feedwater Line Leak Basin."

Letter 62AT4356 dated July 7, 1962 transmitting "AI-P-1167, HNPF
Preoperational Test Completion Report, Hot Sodium Circulation Test."
Letter 62AT5964 dated August 14, 1962, subject: "HNPF Technical
Specifications."

Letter 62AT5587 dated August 21, 1962, additional information to
62AT2182 dated March 22, 1962.

Letter 62AT8022 dated November 26, 1962, subject: '"Modifications

to HNPF," w/enclosures as indicated.

Letter 62AT8386 dated November 26, 1962, subject: HNPF Low Power
Testing and Future Plant Surveillance," w/enclosure.

Letter 62AT8412 dated November 27, 1962, subject: "HNPF Testing."
Letter 62AT8465 dated November 30, 1962, subject: "HNPF Test
Summaries," w/enclosure.

Letter 62AT8468 dated December 4, 1962, subject: '"HNPF Zero Power
Test Summary," w/enclosure.

Letter 63AT25 dated January l4, 1963, subject: '"Summary of HNPF

Low Power Test Results," w/enclosure.

TWX dated January 22, 1963 re Primary System Sodium Purity.

Letter 63AT27 dated January 21, 1963, subject: "Errata for Enclosures
Atomics International letter 63AT25, dated January 14, 1963,"
w/enclosures.
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON 25, D, C.

October 14, 1963

Honorable Glenn T. Seaborg
Chairman

U. S. Atomic Energy Commission
Washington, D. C.

Subject: REPORT ON HALLAM NUCLEAR POWER FACILITY

Dear Dr. Seaborg:

At its forty-ninth meeting, September 5 and 6, and at its fiftieth
meeting on October 10 and 11, 1963, the Advisory Committee on Reactor
Safeguards considered the application of the Consumers Public Power
District to assume the operating responsibility for the Hallam Nuclear
Power Facility. The Committee's letter of February 13, 1963 commented
on the full power operation of this reactor by Atomics International.
In the present review, the Committee had the benefit of discussions
with representatives of the Consumers Public Power District, Atomics
International, and the AEC staff. In addition, the documents listed
were available.

It was reported that no unsolved nuclear or mechanical problems have
developed during all operational test phases including operation at
full power. This reactor was originally designed to operate with
uranium-molybdenum alloy fuel elements. Tests of developmental uranium
carbide fuel elements are underway with ten elements of this type now
in the core. The ACRS will be interested in the result of this experi-
mental program and assumes that its progress will be reviewed by the
AEC Regulatory Staff.

In the area of nuclear plant operation, it appears to the Committee
that the operating organization still contains only a minimum of fully
qualified supervisory personnel. The Committee believes that the
personnel situation as now described by the applicant should be con-
sidered as the minimum acceptable.
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Honorable Glenn T. Seaborg -2 - October 14, 1963

Assuming that at least the minimal requirement of trained competent
personnel will always be maintained, it is the opinion of the Advisory
Committee on Reactor Safeguards that this reactor can be operated by
Consumers Public Power District without undue hazard to the health
and safety of the public.

Sincerely yours,

/s/

D. B. Hall
Chairmam

References:

1. Letter from Wilson & Barlow, dated April 24, 1963, subject:
"Hallam Nuclear Power Facility, Docket 115-3, Application for
Assignment of Operating Authorization to Consumers Public Power
District", with enclosures.

2. Letter from Wilson & Barlow, dated July 24, 1963, subject:

"Hallam Nuclear Power Facility, Docket 115-3, Amended Application
for Operating Authorization'", with enclosures.

3. Letter from Wilson & Barlow, dated September 20, 1963, subject:
"Hallam Nuclear Power Facility, Docket 115-3, Amendments to
Amended Application for Operating Authorization", with enclosures.

4. Letter from Wilson & Barlow, dated September 30, 1963, subject:
"Hallam Nuclear Power Facility - Docket 115-3, Amendment to
Amended Application for Operating Authorization', with enclosures.
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

October 19, 1972

Honorable James R. Schlesinger
Chairman

U. S. Atomic Energy Commission
Washington, D. C. 20545

Subject: REPORT ON HANFORD NO. 2 NUCLEAR POWER PLANT
Dear Dr. Schlesinger:

At its 150th meeting, October 12-14, 1972, the Advisory Committee
on Reactor Safeguards reviewed the application of the Washington
Public Power Supply System for a permit to construct the Hanford
No. 2 Nuclear Power Plant. This project was considered at a Sub-
committee meeting on September 30, 1972, at the plant site. Dur-
ing its review, the Committee had the benefit of discussions with
representatives of the Washington Public Power Supply System,
Burns and Roe, Incorporated the General Electric Company, the AEC
Regulatory Staff, and their consultants. The Committee also had
the benefit of the documents listed.

The Hanford No. 2 Plant will be located in the State of Washington
on the U. S. Atomic Energy Commission's Hanford Reservation, three
miles west of the Columbia River and approximately 12 miles north
of Richland, Washington, the nearest population center (1970 popu-
lation 26,290). The makeup water intake structure will be located
on the west bank of the river. The low population zone (LPZ)
radius is three miles and the minimum exclusion area radius is

1.2 miles. Both of these areas are within the Hanford Reservation
and have zero permanent population. The Fast Flux Test Facility
will be the only installation within the LPZ. It has an expected
normal day shift of about ninety persons. By 1980, the resident
population is projected to be 528 within 10 miles.

The Hanford No. 2 Plant will utilize a General Electric boiling
water reactor to be operated at power levels up to 3323 MW(t). It
is of a design similar to that of the LaSalle County Station units,
previously approved for construction.
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Honorable James R. Schlesinger -2~ October 19, 1972

Waste heat is to be rejected to the atmosphere by mechanical draft
cooling towers to which makeup water will be supplied from the
Columbia River. Two seismic Category I spray ponds will be pro-
vided and will have sufficient capacity to maintain the plant in a
safe shutdown condition for 30 days independent of water makeup.

The containment system includes the primary containment which utilizes
the pressure suppression concept, and secondary confinement provided
by a Tow-leakage reactor building. The primary containment consists
of a conical drywell and cylindrical wetwell, the two separated by

a reinforced concrete floor penetrated by 102 vent pipes. The entire
structure is a free-standing steel pressure vessel designed in accord-
ance with the ASME Boiler and Pressure Vessel Code, Section III. The
applicant is developing a seal design for the peripheral joint between
the drywell floor and the steel containment in order to preclude deck
bypass leakage which would affect the pressure suppression capability
of the containment system. Four vacuum breakers provide a return flow
path from the suppression chamber to the drywell. These provide
another potential bypass path which could impair the performance of
the pressure suppression system. The design of both the seal and
vacuum breakers should be such as to avoid excessive bypass leakage.
This matter should be resolved in a manner satisfactory to the Regula-
tory Staff.

The Committee believes that protection against pipe whip should be
provided by the applicant in accordance with criteria being developed
by the AEC Regulatory Staff.

Active pumps and valves of the reactor coolant pressure boundary
required to perform safety functions will be designed to deformation
1imits for which the calculated primary stresses will be in the elas-
tic range. Acceptable design criteria for inactive pumps and valves are
yet to be established. This matter should be resolved in a manner sat-
isfactory to the Regulatory Staff.

The applicant has proposed to install a sealing system to ensure mini-
mal leakage through the main steam line isolation valves following a
postulated loss-of-coolant accident and has in progress a study to
establish the design of such a system. The Committee believes that a
sealing system should be installed. This matter should be resolved

in a manner satisfactory to the Regulatory Staff prior to completion
of construction of the plant.
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Analyses of postulated control-rod drop accidents occurring in
similar cores during certain portions of the fuel cycle indicate
unacceptable results. Studies of provisions to reduce the probabil-
ity of this accident to negligible levels are underway. This matter
should be resolved in a manner satisfactory to the Regulatory Staff
prior to completion of construction.

The applicant has studied design features to make tolerable the con-
sequences of failure to scram during anticipated transients, and has
concluded that automatic tripping of the recirculation pumps and
injection of boron could provide for a suitable backup to the con-
trol rod system for this type of event. The Committee believes that
this approach represents a substantial improvement and should be pro-
vided for the Hanford No. 2 reactor. However, further evaluation of
the sufficiency of this approach and the specific means of imple-
menting the proposed pump trip should be made. This matter should be
resolved in a manner satisfactory to the Regulatory Staff and the
ACRS during construction of the plant.

Other problems related to large water reactors have been identified
by the Regulatory Staff and the ACRS and cited in previous ACRS
reports. The Committee believes that resolution of these items
should apply equally to the Hanford No. 2 plant.

The Advisory Committee on Reactor Safeguards believes that the items
mentioned above can be resolved during construction and that, if due
consideration is given to the foregoing, Hanford No. 2 can be con-
structed with reasonable assurance that it can be operated without
undue risk to the health and safety of the public.

Sincerely yours,
/s/ C. P. Siess
C. P. Siess
Chairman
References
1. Washington Public Power Supply System letter dated August 10,
1971 transmitting PSAR, Volumes 1 through 6 to Hanford No. 2

Nuclear Power Plant

2. Amendments 1 through 9 and 12 to the License Application for
Hanford No. 2 Nuclear Power Plant
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

March 8, 1972

Honorable James R. Schlesinger
Chairman

U. S. Atomic Energy Commission
Washington, D. C. 20545

Subject: REPORT ON SHEARON HARRIS NUCLEAR POWER PLANT
Dear Dr. Schlesinger:

At its 143rd meeting, March 2-4, 1972, the Advisory Committee on
Reactor Safeguards considered the proposal of the Carolina Power
and Light Company for a single review of its application to con-
struct four reactors at the Shearon Harris Nuclear Power Plant
site. The applicant's request was considered at a Subcommittee
meeting on February 23, 1972, in Washington, D. C. During these
meetings, the Committee had the benefit of discussions with the
applicant and his consultants, and with the AEC Regulatory Staff.
The Committee also had the benefit of the documents listed below.

The Carolina Power and Light Company proposes to build the Shearon
Harris Units 1, 2, 3, and 4 at a location about 20 miles from
Raleigh, North Carolina, Each unit will have a core thermal power
output of 2775 MWt. The four pressurized water nuclear units will
be similar to the Virgil C. Summer reactor, now under review.

The applicant stated that the four reactors and the associated aux-
iliary structures and components will be arranged in a compact plan
which requires almost simultaneous construction of foundations and
sequential, but closely coupled, construction schedules for the four
units. It is planned that the four units will go into operation at
one-year intervals during the period 1977-1980.

For multiple, sequentially constructed units, such as proposed for
the Shearon Harris plant, a considerably longer than normal period
exists between issuance of the construction permit and the beginning
of operation of the final unit. The Committee reiterates its belief
that, at the time of completion of the construction permit review,
there should be a minimum number of problems, the proper resolution
of which could be affected significantly because construction and
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ma jor component procurement had proceeded too far. In response to the
Committee's concern, the applicant has made the following statement
with regard to inclusion of new developments affecting plant safety:

"Carolina Power and Light Company recognizes that during the
period of the pre and post construction permit there may be
developments which further enhance the safety of nuclear
power plants. We wish to emphasize that CP&L will incor-
porate AEC required safety improvements in these units, al-
though we may suffer a schedule penalty in so doing. We will
also actively evaluate the feasibility of incorporating other
significant improvements which may not be AEC requirements.
Furthermore, we wish to strongly emphasize that our 1979 and
1980 units will represent the same quality of safety incor-
porated in other units which become operational during that
time period."

Subject to the above, the Advisory Committee on Reactor Safeguards has
no objection to conducting a single review of the applica:ion to con-
struct the four units of the Shearon Harris Nuclear Power Plant.

Sincerely yours,

C. P. Siess
Chairman

References:

l. Carolina Power and Light Company letter dated September 7, 1971;
License Application dated June 3, 1971, Preliminary Safety Analysis
Report, Volumes 1 through 5

2. Carolina Power and Light Company letter dated January 12, 1972;
re: Appropriateness of single review proceeding for issuance of
CP for four units

3. Carolina Power and Light Company letter dated February 9, 1972;
Amendment No. 1 to PSAR dated February 9, 1972

4, Carolina Power and Light Company letter dated February 15, 1972;

Providing additional information re: appropriateness of single
review proceeding for issuance of CP for four units
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ADVISORY COMMITTEE CN REACTOR SAFEGUARDS
UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

January 17, 1973

Honorable James R. Schlesinger
Chairman

U. S. Atomic Energy Commission
Washington, D. C. 20545

Subject: REPORT ON SHEARON HARRIS NUCLEAR POWER PLANT, UNITS 1,
2, 3, AND 4

Dear Dr. Schlesinger:

At its 153rd meeting, January 11-13, 1973, the Advisory Committee on
Reactor Safeguards completed its review of theé application of the
Carolina Power and Light Company for a permit to construct the Shearon
Harris Nuclear Power Plant, Units 1, 2, 3, and 4. The project was
considered at Subcommittee meetings held at the plant site on October 19,
1972, and in Washington, D. C. on January 10, 1973. During its review,
the Committee had the benefit of discussions with representatives and
consultants of Carolina Power and Light Company, the Westinghouse
Electric Corporation, Ebasco Services Incorporated, and the AEC Regu-
latory Staff, and of the documents listed. The Committee reported to
the Commission on March 8, 1972, its acceptance of the applicant's
proposal for a single review of the application to construct four
reactors at the Shearon Harris Nuclear Power Plant site.

In its report of March 8, 1972, the Committee noted that, in response
to its concern, the applicant emphasized that his 1979 and 1980 units
(representing Units 3 and 4) "will represent the same quality of safety
incorporated in other units which becoc: operational during that time
period." The Committee believes that the Regulatory Staff should fol-
low closely the development of design details and the construction of
the Shearon Harris plant so that appropriate improvements in safety-
related systems can be incorporated in a timely manner.

The Shearon Harris Nuclear Power Plant is to be located in a sparsely
populated region in Wake County, North Carolina, about 16 miles south-
west of Raleigh (population 124,000). The exclusion radius is to be
7000 feet (2133 meters) and the low population zone radius has been
selected to be three miles. The applicant stated that an underground
liquefied petroleum gas pipeline which now traverses the proposed ex-
clusion area will be relocated to be cutside the exclusion area.
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Each of the four units for this plant will employ a 3-loop Westing-
house pressurized water reactor, to be operated at power levels up

to 2775 MW(t). The nuclear steam supply system, including the reac-
tor, is essentially identical to the 3-loop Westinghouse system to

be provided for the Summer Nuclear Station, Unit 1 which has slightly
higher reactor power, coolant flow rate, and coolant temperature than
previous 3-loop Westinghouse systems and on which the Committee has
reported recently. The Committee believes that appropriate additional
evidence regarding core behavior will be obtained from reactors of
similar design prior to operation of the plant.

The plant will be constructed adjacent to a main reservoir of approxi-
mately 10,000 acres with a normal average depth of approximately

27 feet which will be created by constructing a Seismic Category I
earthen dam on Buckhorn Creek about 2% miles north-northeast of its
confluence with the Cape Fear River. The main reservoir will serve

as the principal source of plant cooling water. The Cape Fear River
will be used as a supplemental source, when necessary. An auxiliary
reservoir is to be formed by constructing a Seismic Category I dam
across an arm of the main reservoir adjacent to the plant site. The
auxiliary reservoir will serve as an emergency source of service water.
Design details of these dams and related spillways are under develop-
ment and should be reviewed by the Regulatory Staff prior to construc-
tion.

The applicant plans to design the Shearon Harris Nuclear Power Plant
to withstand a bedrock acceleration of 0.15 g for the safe shutdown
earthquake (SSE) and an acceleration of 0.075 g for the operating
basis earthquake (OBE). The Committee finds these accelerations ac-
ceptable for this plant.

In order to satisfy requirements with regard to efficacy of the emer-
gency core cooling systems for these reac.ors, the applicant proposes
to limit the maximum permissible linear power by reducing peaking
factors. The applicant described an experimental and analytical pro-
gram intended to provide improved understanding of phenomena enter-
ing into the loss-of-coolant accident, which can provide the basis
for developing improvements in ECCS design. He also described flexi-
bility in design which can be used to improve ECCS effectiveness.

The Committee believes it important that improvements in ECCS effec-
tiveness be included in the Shearon Harris Plant, and recommends that
the final design of the ECCS be reviewed by the Kegulatory Staff and
the ACRS prior to fabrication and installation of major components.
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The applicant intends to use pre-pressurized fuel and is considering
other modifications of the fuel assemblies. The fuel rod problem in-
volving densification and associated movement of the fuel pellets is
undergoing intensive investigation. The Regulatory Staff and the
ACRS should review the resolution of this matter.

The Committee recommends that the applicant give careful attention to
the use and improvement of instrumentation capable of providing con-
tinuing quantitative information on the local performance character-
istics of high power density cores. Although the applicant does not
propose to install a fixed in-core fiux monitoring system, he stated
that it would be possible to install such a system; the Committee
believes this flexibility should be retained.

The Committee finds that the applicant's estimates of the probability
of generation of large high-energy missiles, in the unlikely event of

a turbine failure, are significantly smaller than those that others
have derived from existing world experience. The Committee believes
that the applicant has not, as of now, demonstrated that the probabil-
ity of an intolerable accident arising from turbine missile generation
is acceptably low, and recommends that, unless the applicant can demon-
strate this probability to be acceptably low, further measures both to
reduce the probabilities and the potential consequences of turbine mis-
sile generation be studied and implemented. Analytical and experimental
work on the penetration of reinforced concrete by missiles of the type
of interest is an example of the kinds of data important to evaluation
of this problem.

The Committee believes that protection against pipe whip should be
provided in accordance with criteria being developed by the AEC Regula-
tory Staff.

The applicant has proposed criteria for means to mitigate safety-
related consequences of a possible main steam line or feedwater line
rupture outside the containment building. This matter should be re-
solved in a manner satisfactory to the Regulatory Staff; the Committee
wishes to be kept informed.

The Committee reiterates its previous comments concerning the need to
study further means of preventing common mode failures from negating
Teactor scram action, and the design features to make tolerable the
consequences of fallure to scram during anticipated transients. The
Committee believes it is desirable to expedite these studies and to
implement in timely fashion such design modifications as are found to
improve significantly the safety of the plant in this regard. This
matter should be resolved during construction in a manner satisfactory
to the Regulatory Staff and the ACRS.
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Emergency onsite a-c power for this plant will be provided by two

sets of diesel-driven generators -- one set assigned to Units 1 and

2 and the other set to Units 3 and 4. Each set would consist of three
diesel generators, one for each unit and one to be shared such that
its power can be directed to either unit. The applicant stated that
he proposes to proceed on this basis for Units 1 and 2 but that he
will maintain flexibility to make modifications to the design of the
onsite emergency a-c system for Units 3 and 4 pending formulation of
AEC criteria for sharing of electrical systems of multi-unit plants.
The Committee believes that this approach is satisfactory. The details
of the onsite power system for all four units should be resolved in a
manner satisfactory to the Regulatory Staff.

The applicant reported that the criteria for design of safety-related
items in the instrumentation and control system will meet the require-
ments of IEEE-279 (1971). Details should be resolved in a manner satis-
factory to the Regulatory Staff.

The Committee believes it desirable for the applicant and the Regulatory
Staff to review further the Shearcn Harris Nuclear Power Plant for de-
sign features, in accordance with Safety Guide No. 17, that should re-
duce the possibility of sabotage.

Other problems relating to large water reactors, which have been iden-
tified by the Regulatory Staff and the ACRS and cited in previous re-
ports should be dealt with appropriately by the Regulatory Staff and
the applicant as suitable approaches are developed.

The Committee believes that the items mentioned above can be resolved
during construction and that, if due consideration is given to these
items, the Shearon Harris Nuclear Power Plant Units 1, 2, 3, and 4 can
be constructed with reasonable assurance that these units can be oper-
ated without undue risk to the health and safety of the public.

Sincerely yours,

. 3
H. G. Mangelsdd;éj ot

Chairman

References attached
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References - Shearon Harris

1. Amendments 3-4, 6-10, 12-13, 15, and 17-20 to the License
Application

2. Carolina Power & Light Company (CP&L) letter dated October 26,
1972

3. Safety Evaluation by Directorate of Licensing dated December 22,
1972
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

August 19, 1977

Honorable Joseph M. Hendrie
Chairman

U. S. Nuclear Regulatory Commission
Washington, DC 20555

S"ubject: REPORT ON SHEARON HARRIS NUCLEAR POWER PLANT
Dear Dr. Hendrie:

During its 208th meeting, August 11-13 1977, the Advisory Committee on
Reactor Safeguards completed an updated review of the application of
Carolina Power and Light Company for a permit to construct the Shearon
Harris Nuclear Power Plant, Units 1, 2, 3, and 4. The application was
first reviewed by the Committee in late 1972-early 1973 and reported
on in its letter of January 17, 1973. Subsequently (May 8, 1975) the
Applicant announced a three to six year delay in the project and an in—
terruption of licensing activities. The principal matters of this
review are: (1) the applicability of new significant safety issues to
the Shearon Harris plant and (2) the updating of previously reviewed
matters to current requirements. These matters had been considered

at a Subcommittee meeting with the Staff and the Applicant in Raleigh,
N. C. on August 6, 1977, following a site visit the preceding day. The
Committee had the benefit of discussions with representatives and con-
sultants of the Carolina Power and Light Company, the Westinghouse
Electric Corporation, Ebasco Services, Inc., and the Nuclear Regulatory
Commission Staff (Staff). The Committee also had the benefit of the
documents listed.

Each Shearon Harris unit will utilize a 2775 MWt three loop Westing-—
house pressurized water reactor (with 17x17 fuel assemblies) enclosed
in a steel lined concrete contaimment. The basic design of the nuclear
steam supply system is similar to designs used for Virgil C. Summer,
Unit 1, reported on in the Committee's letter of November 15, 1972 and
Koshkonong Nuclear Plant Units 1 and 2, reported on in ACRS letters of
January 15, 1976 and May 12, 1976.
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The safe shutdown earthquake acceleration for the Shearon Harris plant
is 0.15g and that for the operating basis earthquake is 0.075g.

The Applicant has developed conservative seismic design response spec—
tra and other seismic design bases in agreement with the latest NRC
Regulatory Guides. The Staff and the Cammittee concur that the bases
for design of Category I structures, systems and components are appro—
priate. The Applicant made a comprehensive investigation into the his-
tory of movement along the geological fault, discovered in 1974, in the
excavation for the Waste Processing Building. Results from a series of
diverse radioactive dating methods indicated that the last movement of
the fault had occurred a minimum of 2.5-35 million years ago. Based
upon other geological considerations, the Applicant concluded that the
last movement had occurred at least 150 million years ago. The Staff
reviewed the information developed by the Applicant and agreed that the
radiometric test results were minimum age assessments. The Staff con-
cluded from other geological considerations that the last movement took
place more than 136 million years ago. The Committee concurs with the
conclusion of the Applicant and Staff that the fault is not capable.

The Applicant has reviewed the Shearon Harris safety design to assure
that design, equipment, materials, fabrication and construction meet

or will be upgraded to meet current requirements. Safety systems under-
going major modifications include: reactor core, reactor coolant, emer-—
gency core cooling, residual heat removal and waste processing systems,
and Category I plant structures. The Applicant and the Staff concur that
the Shearon Harris plant, to the extent details have been developed at
this stage of the project, conforms to current requirements. Both the
Staff and the Applicant need to continue to apply appropriate quality
assurance measures to ensure that such compliance continues throughout
construction with particular attention paid to problems which could arise
as a consequence of the unusual length of construction.

Two safety issues remain to be resolved prior to the Staff recommenda-—
tion for issuance of a Construction Permit. These issues are confirma-
tion of the "worst case" break for emergency core cooling system per-—
formance evaluation and the methodology and acceptance criteria for
containment subcompartment analysis.

These matters should be resolved in a manner satisfactory to the
Staff.
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The Committee believes that the items mentioned above can be resolved
during construction.

With regard to generic problems cited in the Committee's report, "Sta-
tus of Generic Items Relating to Light-Water Reactors: Report No. 5,"
dated February 24, 1977, items considered relevant to the Shearon Harris
Nuclear Power Plant Units 1, 2, 3, and 4 are: 1I1-2, 3, 4,5, 6,7, 9,
10; 11A-4, 5, 7; 11B~-2; I1IIC-1, 2, 3, 5, 6; 1ID-2. These problems should
be dealt with by the Staff and the Applicants as solutions are found.

The design and construction of the four units at the Shearon Harris Sta—
tion will span almost two decades. The commitment by the Applicant to
participate in the timely resolution of generic matters identified by
the NRC staff and by the ACRS and the appropriate implementations are

of major significance. The ACRS recommends that the Applicant provide
the Staff with annual reports on these matters. The reports should in—
clude the safety programs in which the Applicant participates, evalua-
tions made to improve reliability and effectiveness of engineered safety
features, and design improvements incorporated into the units.

The Advisory Committee on Reactor Safequards believes that if due con-
sideration is given to the foregoing, the Shearon Harris Nuclear Power
Plant Units 1, 2, 3, and 4 can be constructed with reasonable assur-—
ance that they can be operated without undue risk to the health and

safety of the public.
%e{w\/

M. Berder
Chairman

References

1. Shearon Harris Nuclear Power Plant Units 1, 2, 3, and 4, Prelimin-
ary Safety Analysis Report, Volumes 1-9

2. Amendments 1-62 to the Preliminary Safety Analysis Report

3. Safety Evaluation Report, related to the construction of the

Shearon Harris Nuclear Power Plant, Units 1, 2, 3, and 4,
Supplement Nos. 1-3.
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4.

Letter from J. A. Jones, Carolina Power and Light Company to

E. Case, U. S. Nuclear Regulatory Commission, on Fault Investi-
gation, Shearon Harris Nuclear Power Plant, Units 1, 2, 3, and
4, dated March 7, 1975.

Letter from J. A. Jones, Carolina Power and Light Company to

B. C. Rusche, Office of Nuclear Reactor Regulation, U. S. Nuclear
Regulatory Commission, concerning responses to NRC questions on
the geological fault investigation, dated June 1975.
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October 11, 1977

Mr. Lee V. Gossick

Executive Director for Operations
U. S. Nuclear Regulatory Commission
Washington, DC 20555

SUBJECT: SHEARON HARRIS NUCLEAR PLANT, INQUIRY REGARDING RESOLUTION
OF ACRS GENERIC ITEMS

Dear Mr. Gossick:

The ACRS has been informed by the NRC Staff that, during the Shearon
Harris pre-hearing conference on June 19, 1977, Atomic Safety and
Licensing Board Memper Dr. J. V. Leeds, Jr. requested guidance from
the ACRS regarding which items in the Committee list of Generic Items
for Light-Water Reactors must be resolved prior to the issuance of

a construction permit, and which must be resolved after construction
permit issuance, but prior to issuance of an operating license.

The Unresolved Generic Items listed by the ACRS have the following
characteristics:

a) They are items of concern to the ACRS for which neither the
ultimate solution nor its implementation for reactors in
various stages of licensing, construction or operation
have yet been determined.

b) They are applicable not only to a given plant or license
application but also to a class of plants or, in some
cases, to all light-water reactors.

In the ACRS review of a particular application, it may be decided that
certain of the Generic Items should be resolved prior to issuance of a
construction permit or, more likely, prior to operation of the plant.
In such cases, a recommendation to this effect is made specifically in
the body of the ACRS letter.
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Those Generic Items referred to, and now listed explicitly, in the
penultimate paragraph of the ACRS letter, are intended to be considered
generically, outside the scope of the particular licensing action.

It is the intent that, when solutions are found, a determination will
be made by the NRC Staff and the ACRS as to their implementation on

all plants for which they are applicable and necessary.

Sincerely yours,

M. e —

M. Bender
Chairman
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

January 16, 1984

Honorable Nunzio J. Palladino
Chairman

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

Dear Dr. Palladino:
SUBJECT: ACRS REPORT ON THE SHEARON HARRIS NUCLEAR POWER PLANT

During its 285th meeting, January 12-14, 1984, the Advisory Committee on
Reactor Safeguards reviewed the application of Carolina Power & Light Com-
pany (CP&L) and the North Carolina Eastern Municipal Power Agency (the
Applicants) for an operating license for the Shearon Harris Nuclear Power
Plant. The Shearon Harris Nuclear Power Plant will be operated by CP&L
which also operates three other nuclear units. The project was considered
during an ACRS Subcommittee meeting in Apex, North Carolina on January 3-4,
1984, Members of the Subcommittee toured the facility on January 3, 1984,
During its review, the Committee had the benefit of discussions with repre-
sentatives and consultants of the Applicants, Westinghouse Electric Corpor-
ation, Ebasco Services, Inc., the NRC Staff, and a member of the public.
The Committee also had the benefit of the documents referenced. The Commit-
tee commented on the application for a permit to construct the Shearon
Harris Plant in reports dated March 8, 1972, January 17, 1973, and August
19, 1977. On October 11, 1977 the Committee provided a response to an
inquiry regarding the resolution of ACRS Generic Items related to the
Shearon Harris Nuclear Power Plant.

The Shearon Harris Nuclear Power Plant is located in Wake County, North
Carolina, approximately 16 miles southwest of the nearest boundary of
Raleigh, North Carolina. Originally the Shearon Harris Nuclear Power Plant
was to comprise four units. However, only Unit 1 will be completed, with an
estimated fuel load date of June 1985. Units 3 and 4 were cancelled on
December 18, 1981 and Unit 2 was cancelled on December 21, 1983.

The Shearon Harris Nuclear Power Plant uses a three-loop Westinghouse
nuclear steam supply system with a rated core power of 2775 MWt. The
containment is a large, dry, reinforced concrete structure.

During the Committee's consideration of this plant, the control room design
was reviewed. The Applicants informed us that they intend to perform an
operational test of the control room emergency air recirculation system. As
a part of this exercise, control room habitability during the recirculation
mode will be evaluated. We wish to be kept informed.
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The Shearon Harris Nuclear Power Plant uses Westinghouse D-4 steam genera-
tors.  Steam generators of this design have experienced tube degradation
related to flow-induced vibrations in the preheater region. Internal modifi-
cations have been developed by Westinghouse which include expanding some
steam generator tubes and directing some of the main feedwater flow through
the auxiliary feedwater nozzle. We expect to be kept informed regarding
the operating experience of these steam generators.

The NRC Staff has previously identified management deficiences in CP&L's
nuclear program. These deficiencies are enumerated in the report (May 1983)
of the most recent Systematic Assessment of Licensee Performance (SALP) con-
ducted by the NRC Staff to assess CP&L's nuclear operations for the period
January 1982 - January 1983. CP&L has taken measures to improve management
function and capability. These include restructuring of the corporate or-
ganization which will eventually result in a consolidation of CP&L's nuclear
organization under one senior manager. The restructuring also provides for a
corporate level executive to be located onsite, as a member of involved site
management, to ensure greater access to resources and to enhance the ability
to initiate new programs from the site. These efforts are expected to cor-
rect the past deficiencies. Members of the Region II Staff reported orally
during the meeting that significant improvement in performance has been
observed since the last SALP inspection. The Committee believes that written
evidence of an improvement in CP&L's nuclear operations, which could, for
example, be reported in the two scheduled SALP reviews prior to fuel load
should be available prior to full power operation. We wish to be kept
informed.

Subsequent to the meeting with the Applicants, we have received a letter from
a member of the public which makes several allegations concerning quality
assurance and other issues. We request that the NRC Staff investigate these
allegations and provide a written report to the Committee.

The ACRS has on several occasions recommended that evaluations be made of the
capability of light water nuclear power plants to be shut down safely in the
event of an earthquake of greater severity and lower likelihood than the safe
shutdown earthquake. In a letter dated January 11, 1983, the ACRS made rec-
ommendations concerning a possible broad approach to deal generically with
the question of seismic margins. In the meantime, for the Shearon Harris Nu-
clear Power Plant, we recommend that, in addition to items already con-
sidered, specific attention be given to assurance of adequate seismic capa-
bility of the emergency AC power supplies, the DC power supplies, and small
components such as actuators and instrument lines that are important to the
accomplishment of safe shutdown and decay heat removal. We suggest also
that specific attention be given to the adequacy of clearances between
adjacent buildings.

During this review there was discussion of the reliability and the fracture
resistance of the chilled water system. The Applicants and the NRC Staff
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reported orally that the system is satisfactory in these respects. The
ACRS would 1ike to receive a detailed discussion of the chilled water
system in a supplement to the Safety Evaluation Report.

One of the confirmatory issues concerning this application is "turbine
missiles." Because of the nonoptimum orientation of the turbine relative to
vital components in this plant, we recommend that a structured test program
for evaluating overspeed protection of the turbine be prepared and submitted
to the NRC Staff for review and approval before full power operation.

A number of items have been identified by the NRC Staff as Outstanding
Issues. There is also a set of Confirmatory Issues that awaits additional
documentation. We found no reason to believe that any of these issues will
be especially difficult to resolve. We recommend that they be resolved in a
manner satisfactory to the NRC Staff.

The ACRS believes that, if due regard is given to the items mentioned
above, and subject to satisfactory completion of construction, staffing,
and preoperational testing, there is reasonable assurance that the Shearon
Harris Nuclear Power Plant can be operated at core power levels up to 2775
MWt without undue risk to the health and safety of the public.

Sincerely,
L, s+

Jesse C. Ebersole
Chairman

References:

1. Carolina Power & Light Company, "Shearon Harris Nuclear Power Plant Units
1, 2, 3, and 4, Final Safety Analysis Report," Volumes 1-20 and Amend-
ments 1-10

2. U. S. Nuclear Regulatory Commission, "Safety Evaluation Report Related to
the Operation of Shearon Harris Nuclear Power Plant, Units 1 and 2,"

USNRC Report NUREG-1038, dated November 1983

3. Letter from Wells Eddleman, Intervenor, Subject: Comments on the Shearon

Harris Nuclear Power Plant to the Advisory Committee on Reactor Safeguards,

dated January 13, 1984
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

MAY 13, 1976

Honorable Marcus A. Rowden
Chairman

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Subject: REPORT ON HARTSVILLE NUCLEAR PLANTS UNITS A-1, A-2, B-1,
AND B-2

Dear Mr. Rowden:

At its 193rd meeting, May 6-8, 1976, the Advisory Committee on Reactor
Safeguards reviewed the application of the Tennessee Valley Authority
(TvA) for a license to construct the Hartsville Nuclear Plants Units
A-1, A-2, B-1, and B~2. This application was previously reviewed at
a Subcommittee meeting in Nashville, Tennessee on April 23, 1976,
subsequent to a visit to the site on April 22. The Committee also

had the benefit of discussions with representatives and consultants

of the Tennessee Valley Authority, the Nuclear Regulatory Commission
staff, and the General Electric Company, statements by area residents,
and the documents listed.

The Hartsville Nuclear Plants consist of four 3579 MWt reactors of the
GESSAR-238 design which uses a BWR-6 boiling water reactor with a Mark
III containment. Preliminary design approval for GESSAR-238 (PDA-l) was
issued December 22, 1975. This is the first use of a PDA as part of

a Construction License Application. PDA-1 covers the nuclear island
which consists of the nuclear steam supply system, the reactor build-
ing, and associated facilities. The Tennessee Valley Authority will
design the turbine island portion and other installations external to
the nuclear island for the Hartsville Plants.

The plants will be located in Trousdale and Smith Counties in North
Central Tennessee, approximately 40 miles east northeast of Nashville
and approximately five miles southeast of Hartsville, Tennessee (1970
population 2,243). The site consists of approximately 1,940 acres on
the north bank of the 0ld Hickory Reservoir of the Cumberland River.
The minimum exclusion area distance measured from the edge of the
reactor building nearest the site boundary is approximately 4,000 ft.
The low population zone has a radius of three miles and includes a
population of 625 persons. The nearest population center is Nashville,
Tennessee (1970 Metropolitan population 887,000) .
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In its March 14, 1976, report on GESSAR-238 for the PDA, the ACRS
identified four items requiring further consideration by the Committee.
Of these, only the matter related to continuous venting of the contain-
ment remains to be resolved by the NRC Staff.

The Committee believes that the Applicant and the NRC Staff should re-
view the Hartsville Plants for design features that could significantly
reduce the possibility and consequences of sabotage, and that such
features should be incorporated into the plant design where practicable.
The Committee wishes to be kept informed.

The matter of suitable design loadings for the Mark III containment has
been a continuing concern of the Committee and the NRC Staff. The Staff
has reviewed the ongoing tests being made by the General Electric Com-
pany and has specified what it believes to be loadings that are suffi-
ciently conservative to allow for the uncertainties in the empirical
and limited knowledge now available. The ACRS believes that this
approach is acceptable at this stage of design and construction, but
urges that the tests being made by the General Electric Company should
be continued and, if necessary, accelerated in order to assure that the
hydrodynamic phenomena important to the design of the Mark III contain-
ment will be understood and defined more completely before operation of
the first of the Hartsville Units.

The ACRS report on GESSAR-238 also identified a number of generic matters
requiring attention prior to final design approval (FDA). In particular,
the following generic items should have a specific plan and implementation
schedule established prior to issuing a Construction Permit for the
Hartsville Plants:

1. Fire protection features required in both the GESSAR-238
and TVA portions of the plant design, takjng into account
the NRC Staff's new fire protection regulatory requirements.

2. Anticipated transients without scram, if changes in the
scram system are anticipated from that presently used in
BWRs in order to meet regulatory requirements.

3. A thorough assessment of the adequacy of the provisions to

reduce the likelihood of stress corrosion cracking in BWR
systems.
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4. An assessment of occupational exposures in accordance with
the ALARA criteria taking into account the need for improved
decontamination capability, personnel access for in-service
inspection, and general accessibility for maintenance of
installed equipment in both the nuclear island and the tur-
bine island portions of the plants.

5. The adequacy of the planned instrumentation to follow the
course of accidents.

The Committee wishes to be kept informed regarding these items.

The NRC Staff should take the necessary steps to assure direct participa-
tion of the TVA personnel in the GESSAR-238 Final Design Approval actions
in order to make certain that the Applicant is fully aware of the regula-
tory requirements pertaining to the FDA.

Generic problems relating to large water reactors are discussed in the
Committee's April 19, 1976, Status Report, No. 4. These problems should
be dealt with in a timely fashion by the NRC Staff and the Applicant.

The Advisory Committee on Reactor Safeguards believes that the items
mentioned above can be resolved during construction and that, if due con-
sideration is given to the foregoing, the Hartsville Nuclear Plants Units
A-1, A-2, B-1, and B-2, can be constructed with reasonable assurance

that they can be operated without undue risk to the health and safety of
the public.

Mr. J. Ebersole did not participate in the review of this project.

Sincerely *yours,

Oode W, T felley

Dade W, Moeller
Chairman

REFERENCES:

1. Hartsville Nuclear Plants Units A-l, A-2, B-1, and B-2, Preliminary
Safety Analysis Report, Volumes 1-4.

2. Amendments 1-17 to the Preliminary Safety Analysis Report.

3. Safety Evaluation Report, NUREG-0014, related to the construction
of the Hartsville Nuclear Plants Units A-1, A-2, B-1, and B-2,
April 8, 1976.
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UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

May 15, 1969

Honorable Glenn T. Seaborg
Chairman

U. S. Atomic Energy Commission
Washington, D. C. 20545

Subject: REPORT ON EDWIN I. HATCH NUCLEAR PLANT
Dear Dr. Seaborg:

At its 109th meeting, May 8-10, 1969, the ACRS completed its review of
the application by Georgia Power Company for authorization to construct
the Edwin I. Hatch Nuclear Plant. This project was considered at the
108th ACRS meeting, April 10-12, 1969, a special meeting on May 2, 1969,
and at a Subcommittee meeting and site visit on March 27 and 28, 1969.
During its review, the Committee had the benefit of discussions with
representatives of the Georgia Power Company, General Electric Company,
Southern Services, Inc., Bechtel Corporation, the AEC Regulatory Staff,
and their consultants. The Committee also had the benefit of the docu-
ments listed below.

The Edwin I. Hatch Plant will be located in a sparsely populated area

in southeastern Georgia, approximately 75 miles west of Savannah, Georgia.
The Altamaha River flows through the 2100 acre site with the reactor
located on its south bank. A minimum exclusion distance of 4400 feet

has been provided. Only 840 persons are located within five miles of

the site, and no concentrated areas of population of 2000 or more are
within ten miles. Baxley, Georgia, with a population of approximately
4800, is situated eleven miles to the south. A major north-south high-
way, U. S. Route No. 1, passes through the site near its western boundary.

The nuclear plant will utilize a General Electric boiling water reactor
similar to that provided for the Cooper Nuclear Station, which was dis-
cussed in the Committee's report dated March 12, 1968. Each reactor is
essentially identical to those proposed for the Brunswick Steam Electric
Plant, also under review for a construction permit. The Hatch reactor
is designed to produce 2436 MWt with a maximum performance rating of
2537 MWt. Primary and secondary containment structures for the nuclear
steam system will be similar to those for the Cooper Station. A closed-
cycle cooling system employing two banks of cooling towers will be used;
makeup water will be supplied from the river.
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The geology and meteorology of the site appear favorable. Provision
will be made for protection of the plant against earthquakes, floods,
hurricanes, and tornadoes.

Several problems unique to boiling water reactors have been identified
by the Regulatory Staff and the ACRS and cited in previous ACRS reports.
The Committee believes that resolution of these items should apply
equally to the Hatch Plant.

The Committee continues to reiterate its interest in an appropriate
program for in-service inspection of the reactor primary system. The
applicant is conducting a study to establish a more vigorous in-service
inspection program than that initially proposed and to specify design
provisions to facilitate the new program, particularly with regard to
access to the primary system. The applicant stated he will give careful
attention to the provisions of the USA draft standard on in-service
inspection in this study, and he will complete the study within six to
nine months. The Regulatory Staff should review this program and should
report the results of its review to the Committee.

In the area of reactor instrumentation, the Committee believes:

(a) that the rod block monitor system can perform an important
safety, as well as operational, function and that incor-
poration of such a system, or its equivalent, is necessary;

(b) that there should be suitable provisions to ensure that
low-pressure core cooling capability will be available
before the auto-relief depressurization can be initiated;

(c) that the flux scram point should be automatically reduced
to an appropriate level as the reactor recirculation flow
is reduced below the normal full-power flow;

(d) the systems which perform these functions should be built
to meet appropriate protection system criteria. The
criteria to be used for each system should be established
on a basis acceptable to the Regulatory Staff.

The Committee believes that, for transients having a high probability of
occurrence, and for which action of a protective system or other engineered
safety feature is vital to the public health and safety, an exceedingly
high probability of successful action is needed. Common failure modes

must be considered in ascertaining an acceptable level of protection. In
the event of a turbine trip, reliance is placed on prompt control-rod

scram to prevent large rises in primary system pressure. The applicant

728



Honorable Glenn T. Seaborg -3 - May 15, 1969

and his contractors have devoted considerable effort to providing a
reliable protective system. However, systematic failures due to
improper design, operation, or maintenance could obviate the scram
reliability. The Committee recommends that a study be made of further
means of preventing common failure modes from negating scram action,
and of design features to make tolerable the consequences of failure
to scram during anticipated transients.

For purposes of design of the engineered safety features, the applicant
has proposed using a fission-product source term smaller than that
suggested in TID-14844, and a treatment of this source within the con-
tainment different from that recommended in the same document. The
Committee believes that the assumptions of TID-14844 should be used as
a design basis for the engineered safety features of the Hatch plant,
unless and until the use of a different set of assumptions has been
justified to the satisfaction of the Regulatory Staff and the ACRS.

The Committee reiterates its concern that the post-accident cooling
system retain its integrity throughout the course of an accident and

the subsequent cooling period. The applicant should review the effects
of coolant temperature, pH, radioactivity, corrosive materials from

the core or other parts of the containment (including stored chemicals),
and potentially abrasive slurries. Degeneration of components such as
filters, pump impellers, and seals by any of these mechanisms should

be reviewed. Particular attention should be paid to potential problems
arising from the use of dissimilar metals in these systems.

Engineered safety systems that are required to recirculate water after
a loss-of-coolant accident should be designed so that a gross system
leak will not result in critical loss of recirculation or in loss of
isolation capability. The Committee believes that exception to this
general rule may be made in respect to a very short run of pipe from

the torus to the first valve, if extremely conservative design of the
Pipe (and its connection to the torus) is used and suitable remote
operability of the valve is provided. The design of these systems

also should provide adequate leak detection and surveillance capability.

The applicant has agreed to supply, for review by the Regulatory Staff,
preliminary details concerning aseismic design of the supports for the
torus and associlated piping and of the persomnel lock prior to installa-
tion of these components.

Studies are.continuing on the possible effects of radiolysis of water
in the unlikely event of a loss-of-coolant accident. The Committee
believes the applicant should evaluate all problems which may arise
from hydrogen generation, including various levels of Zircaloy-water
reactions which could occur if the effectiveness of the emergency core
cooling system were significantly less than that predicted. The matter
should be resolved between the applicant and the AEC Regulatory Staff.
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The applicant proposes acceptable standards of design, fabrication, and
inspection of the steam lines downstream of the second isolation valve.
The Committee understands that a simplified dynamic analysis of the
turbine building will be made to determine the displacements and forces
transmitted to the main steam piping supports in the event of an Operating
Basis Earthquake. Consideration should be given to an appropriate program
of in-service inspection.

The ACRS believes that the above items can be resolved during construction
and that, if due consideration is given to these items, the nuclear plant
proposed for the Edwin I. Hatch site can be constructed with reasonable
assurance that it can be operated without undue risk to the health and
safety of the public.

Sincerely yours,

/s/

Stephen H. Hanauer
Chairman

References - Edwin I. Hatch Nuclear Plant

1. Letter from Shaw, Pittman, Potts, Trowbridge and Madden, dated
May 6, 1968; License Application; Volumes I, II, III, and IV
of the Preliminary Safety Analysis Report.

2. Letter from Bechtel Corporation, dated August 9, 1968; Amendment
No. 1 to License Application, dated August 6, 1968.

3. Amendment No. 2 to License Application, dated January 24, 1969.

4. Letter from Bechtel Corporation, dated March 10, 1969; Amendment
No. 3 to License Application, dated March 7, 1969; Volume V of PSAR.

5. Letter from Bechtel Corporation, dated March 24, 1969; Amendment
No. 4 to License Application, dated March 21, 1969.

6. Letter from Bechtel Corporation, dated April 9, 1969; Amendment
No. 5 to License Application, dated April 1, 1969.

7. Letter from Bechtel Corporation, dated April 28, 1969; Amendment
No. 6 to License Application, dated April 25, 1969.
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

November 13, 1971

Honorable James R. Schlesinger
Chairman

U. S. Atomic Energy Commission
Washington, D. C. 20545

Subject: REPORT ON EDWIN I. HATCH NUCLEAR PLANT UNIT 2
Dear Dr. Schlesinger:

At its 139th meeting, November 11-13, 1971, the Advisory Committee on
Reactor Safeguards completed its review of the application by the
Georgia Power Company for authorization to construct a second nuclear
power reactor, Unit 2, at its Edwin I. Hatch Nuclear Plant. This
project was considered at a Subcommittee meeting in Washington, D. C.,
on October 28, 1971. During its review the Committee had the benefit
of discussions with representatives of the Georgia Power Company,
Southern Services, Inc., General Electric Company, Bechtel Corporation,
the AEC Reaulatory Staff and their consultants. The Committee also had
the benefit of the documents listed below.

fhe Edwin I. Hatch Plant is located in a sparsely populated area in
southeastern Georgia, approximately 75 miles west of Savannah, Georgia.
The Altamaha River flows through the 2,244-acre site with the reactors
located on its south bank. The minimum exclusion distance is 4300 feet
from the plant buildinas to the site boundary. Only 840 persons are lo-
cated within five miles of the site and no concentrated areas of popula-
tion of 2,000 or more are within ten miles. Baxley, Georgia, with a

1970 population of 3,500 is eleven miles to the south. The nearest popu-
lation center is Waycross, Georgia, about 48 miles south with a population
of 19,000. A major north-south highway, U. S. Route No. 1, passes through
the site near its western boundary.

Hatch Unit 2 utilizing a 2537 MWt General Electric single cycle, forced
circulation boiling water reactor, will be almost identical with and
located immediately adjacent to Hatch Unit 1. Both units will have
separate conventional primary containment and secondary confinement struc-
tures and separate closed cycle cooling systems each employing three banks
of cooling towers. The principal facilities shared by both units are the
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refueling floor, control room, and main stack. Hatch Unit 1 was dis-
cussed in the Committee's report dated May 15, 1969, and its construc-
tion is now about one-third completed.

The main steam lines up to the turbine stop valves and all branch lines
2-1/2 inches and larger up to the first valve will be designed to Class I
seismic requirements in a manner satisfactory to the Regulatory Staff.

In addition, a sealing system, designed to standards applicable to engi-
neered safety features, will be provided to minimize leakage through the
main steam line isolation valves; this design should be reviewed by the
Regulatory Staff before installation of the system.

The applicant's criteria for protection against damage from pipe whip

are that there will be no violation of primary containment and that
operation of the ECCS will be assured. Several design changes are being
made including an increase in drywell neck radius and rearrangement of
steam and feedwater piping to make room for restraints, a heavier steel
platform, thicker drywell shell, stronger pedestal for the reactor vessel,
and ring girders surrounding the biological shield. These provisions
should substantially improve the effectiveness of protection against
damage from pipe whip.

The applicant has studied desian features to make tolerable the conse-
quences of a failure to scram during anticipated transients and has con-
cluded that automatic tripping of the recirculation pumps and injection
of horon could provide a suitable backup to the control rod system for
this type of event. The Committee believes that this recirculation pump
trip represents a substantial improvement and should be provided for the
Hatch Unit 2 reactor. However, further evaluation of the sufficiency of
this approach and soecific means for implementing the proposed pump trip
should be made. This matter should be resolved in a manner satisfactory
to the Regqulatory Staff and the ACRS during construction of the reactor.

Other problems related to large water-cooled and moderated reactors have
been identified by the Regulatory Staff and the ACRS and cited in pre-
vious ACRS reports. The Committee believes that resolution of these
items should apply equally to Hatch Unit 2.

The Committee believes that the items mentioned above can be resolved
during construction and that, if due consideration is given to these items,
the Edwin 1. Hatch Nuclear Plant Unit 2 can be constructed with reasonable
assurance that it can be operated without undue risk to the health and
safety of the public.

Sincerely yours,

/s/ Spencer H. Bush

Spencer H. Bush
Chairman

References attached.
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References - Edwin I. Hatch Nuclear Plant Unit 2

1. Georgia Power Company letter dated September 11, 1970, transmitting
Preliminary Safety Analysis Report (PSAR) to the Edwin I. Hatch
Nuclear Plant Unit 2, Volumes 1 through 5

2. Amendments Mo. 1, 2, 4, 6 through 13 to the License Application

for the Edwin I. Hatch Nuclear Plant Unit 2, Preliminary Safety
Analysis Report
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

February 10, 1972

Honorable James R. Schlesinger
Chairman

U. S. Atomic Energy Commission
Washington, D. C. 20545

Subject: REPORT ON EDWIN I. HATCH NUCLEAR POWER PLANT UNIT 1
Dear Dr. Schlesinger:

At its 142nd meeting, February 3-5, 1972, the Advisory Committee on
Reactor Safeguards completed a review of the condition of the reactor
pressure vessel for the Edwin I. Hatch Nuclear Power Plant Unit 1.

This matter was reviewed by a Subcommittee on February 2, 1972. Dur-

ing its review the Committee had the benefit of discussions with
representatives and consultants of the Georgia Power Company (owner

of the Hatch Plant), Southern Services, Inc. (the-architect-engineer),
General Electric Company (supplier of the nuclear system), and Combustion-
Engineering, Inc. (manufacturer of the vessel), and the AEC Regulatory
Staff. The Committee also had the benefit of the document listed.

The Hatch reactor pressure vessel was manufactured to the ASME Boiler
and Pressure Vessel Code, Section III, Nuclear Power Plant Components.
It met all requirements of Section III, including radiographic examina-
tion of the nozzle welds that are the subject of this report, and was
delivered to the site as a code-stamped Section III vessel.

In conformity with the ASME Boiler and Pressure Vessel Code, Section XI,
Rules for Inservice Inspection of Nuclear Reactor Coolant Systems, the
vessel was ultrasonically tested at the site to provide a baseline
reference for inservice surveillance over the life of the plant. The
ultrasonic tests showed indications of discontinuities around two of
the ten approximately 12-inch inside-diameter inlet nozzles of the
water recirculation system. The indications appeared to be near the
interface between the nozzle-attachment weld and the vessel wall, at
mid-wall thickness, and extending circumferentially around the nozzle
for a distance of approximately 37 inches in one nozzle and 12 inches
in the other. The orientation of the indications is approximately
normal to the vessel wall (like a ribbon wrapped around the nozzle)
but their character cannot be determined by existing nondestructive
techniques and their widths can be expressed only as an upper limit,
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which was estimated to be 3/4 inch, over a limited distance, in

one nozzle and less in the other. Two other independent ultrasonic
examinations confirmed, in general, the length and orientation of
the indications, but placed much Tower upper 1imits on the width.
An independent radiographic examination in the field failed to show
indications, which is in agreement with the shop findings during
fabrication.

The vessel thus meets the ASME fabrication code, Section III, but the
field inspection by a method not required by Section III has revealed
linear indications which, depending on their character, might have
required repair if they had been found prior to certification.

The applicant has made fracture mechanics analyses assuming, as an
extreme case, a full-circumference crack 3/4 inch wide. The analyses
show that the calculated stresses in the region are low and that there
should be no significant crack growth over the 1life of the plant. The
analyses assume material properties at the lower 1imit of acceptability.

Notwithstanding the applicant's analyses, with which the Committee does
not disagree, the Committee believes it is unacceptable to put this
vessel into service with linear indications of incompletely defined
character and dimensions. The ACRS therefore believes the vessel should
be repaired, unless it can be shown by physical examination of samples
obtained from the vessel that the discontinuities present and the relevant
physical properties of the metal are within the 1limits set by Section III
of the ASME Code. Any changes in the reactor vessel resulting from sam-
pling should be evaluated analytically to establish the integrity and
design life of the vessel will not be significantly impaired. The sam-
pling program, acceptance criteria for discontinuities and metal
properties, and analyses of effects of the sampling program on the

vessel should be developed in conjunction with and be satisfactory to

the Regulatory Staff. The Committee wishes to be kept informed.

Sincerely yours,

/s/ C. P. Siess

C. P. Siess
Chairman

Reference:

Georgia Power Company letter dated January 25, 1972, w/Summary of the
Detection and Evaluation of Ultrasonic Indicatinns for the Edwin I.
Hatch Unit 1 Reactor Pressure Vessel
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20543

June 12, 1973

Honorable Dixy Lee Ray
Chairman

U. S. Atomic Energy Commission
Washington, D. C. 20545

Subject: INTERIM REPORT ON THE EDWIN I, HATCH NUCLEAR PLANT, UNIT 1
Dear Dr, Ray:

During its 158th meeting, June 7-9, 1973, the Advisory Committee on
Reactor Safeguards conducted a review of the application by the Georgia
Power Company for authorization to operate the Edwin I. Hatch Nuclear
Plant, Unit 1 at power levels up to 2436 MW(t). A Subcommittee made a
tour of the partially comsleted plant on February 27, 1973, The project
was considered during a Subcommittee meeting in Washington, D, C. on
May 24, 1973, During its review, the Committee had the benefit of
digcussiona with reprasentatives and consultancs of the Georgia Power
Company, Southern Services Incorporatad, the General Electric Company,
and the AEC Regulatory Staff, The Committee also had the benefit of
the documents listed, The Committee reported to the Commission on the
construction of this unit in a letter dated May 15, 1969 and on the
construction of Unit 2 in a letter dated November 13, 1971,

The Hatch Nuclear Plant is located on the south bank of the Altamaha
River in a rural area of southeastern Georgia, about 11 miles north

of Baxley, Georgia, aund about 75 miles west of Savannah, Hatch Unit 2,
now under construction, is immediately adjacent to Unit 1,

The Committee reported to you, in a letter dated February 10, 1972,
concerning possible defects in the reactor vessel, and recommended that
repairs should be made unless proven to be unnecessary by appropriate

tests, The applicant has completed the examinations and repairs and
presented the results to the Regulatory Staff and the ACRS, The repairs

and subsequent inspections have been reviewed by the Regulatory Staff

and the ACRS and, subject to satisfactory completion of the hydrostatic

test and base lire examination, the repairs are considered to be acceptable,

The applicant has developed plans for in-service inspection of accessible
portions of the reactor coolant pressure boundary both inside and outside
of containment, The Comnittee recommends that continued attention be
given to means for assuring the integrity of those portions of the reactor
pressure vessel that are currently inaccessible for inspectionm, '
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In the unlikely event that a break occurs in the recirculation pump
discharge line, the pump impeller might act as a turbine, causing

the pump and motor to overspeed and become potential sources of missiles.,
The applicant 1s reviewing means of dealing with this possibility. The
Committee believes that this matter should be resolved in a manner
satisfactory to the Regulatory Staff.

The Regulatory Staff is developing Technical Specifications for maintenance
and testing of the main steamline isolation valves to control leakage rates.
The Committee believes that the criteria adopted for frequency of leak
testing and for permissible leak rates before and after maintenance should
be of such a nature as to assure, at a suitable confidence level, that

the leak rate at any time during operation will not exceed the value

assumed in the calculation of offsite radiation doses for the postulated
main steamline break accident., If these criteria cannot be met during
operation of Hatch Unit 1, the Committee believes that a suitable sealing
system should be designed and installed on an appropriate time scale.

The applicant has examined the problems that might develop should a main
steamline or other high-energy line rupture outside of containment and
has concluded that the plant could be shut down safely. The Regulatory
Staff is reviewing the applicant's submittal, The Committee recommends
that this matter be resolved in a manner satisfactory to the Regulatory
Staff,

To avoid possible damage from dropping a spent fuel cask, the applicant
has proposed to modify overhead handling equipment in the reactor building
to provide appropriate reliability. The modifications will be made prior
to the time of first refueling. This matter should be resolved in a
manner satisfactory to the Regulatory Staff,

The Committee believes that the microwave tower, located just north of

the electrical feeder lines from the switchyard to the startup transformers,
should be relocated so as to eliminate the possibility of its falling on

the feeder lines or their supporting structures.

Although details of emergency planning appear to be well developed,
questions remain with respect to coordination of these plans with State
agencies, Such questions include specification of dose levels at which
emergency action is to be implemented, the nature of such action, and
administrative responsibilities. These matters should be resolved in a
manner satisfactory to the Regulatory Staff,
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Reviews are continuing on the problem of fuel densification and whether
it might affect the efficacy of the Hatch Unit 1 emergency core cooling
system,

The Committee believes that the matters mentioned above can be resolved
satisfactorily on a suitable time scale.

Other problems relating to large water reactors which have been identified
by the Regulatory Staff and the ACRS and cited in previous reports should
be dealt with appropriately by the Regulatory Staff and the applicant as
suitable approaches are developed.

The Committee will report to you further regarding the acceptable power

level for this plant after a recommendation has been made by the Regulatory
Staff and the appropriate Supplement to the Safety Evaluation has been

reviewed by the Committee,
Sincerely yours, E ’
y/ﬁ7ﬂ/’/"(’ C/&‘%

H, G, Mangelsdorf
Chairman

References Attached,
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References

1.

2.
3.

5.

6.

7.

9.

10.

Final Safety Analysis Report for the Edwin I. Hatch Nuclear Plant,
Unit 1 - Volumes I through VII

Amendments 10-20, 22-24, 26-33 to the License Application
Georgla Power Company letters dated March 7 & 20, 1972 and April 19,
1972 re: program and procedures to remove the ultrasonic reflectors

from the reactor vessel

Georgia Power Company letters dated June 13, October 9 & 30, and
December 21, 1972 re: Reactor Vessel Repairs

Georgia Power Company letter dated October 9, 1972 re: Prototype
Vibration Monitoring Program

Georgia Power Company letter dated December 4, 1972 re: Post LOCA
Hydrogen Control

Georgia Power Company letter dated January 3, 1973 re: Fuel
Densification

Georgia Power Company letter dated January 9, 1973 re: Potential
for Internal Flooding

Georgia Power Company letter dated March 20, 1973 transmitting report
"Drywell Air Gap-Removal of Grout and Repair of Concrete Biological
Shield"

Directorate of Licensing Safety Evaluation Report dated May 11, 1973
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

Januarvy 14, 1974

Honorable Dixy Lee Ray
Chairman

U. S. Atomic Energy Cormission
Washington, D. C. 20545

Subject: REPORT ON THE EDWIN I. HATCH NUCLEAR PLANT, WNIT 1
Dear Dr. Ray:

During its 165th meeting, January 10-12, 1974, the Advisory Committee
on Reactor Safeguards completed its reviewr of the application by the
Georgia Power Company for authorization to operate the E&win I. Hatch
luclear Plant, Unit 1., A Subcommittee made a tour of the partially
coreleted plant on February 27, 1973. The project was considered
during Subcammittee meetings in Washington, D. C., on May 24, 1973,
and Decarker 20, 1973, and at the Comittee's 158th meeting, June 7-9,
1973, in Vashington, D. C. During its review, the Committee had the
benefit of discussions with representatives and consultants of the
Ceorgia Povrer Conpany, Southern Services Incorporated, the General
Electric Company, and the AEC Regulatory Staff. The Cormittee also
had the benefit of the documents listed. The Comnmittee forwarded an
interim report on the operation of this unit to the Comission on
June 12, 1973.

Hatch, Unit 1, utilizes a General Electric boiling water reactor
similar to those provided for Brunswick Units 1 and 2 and for the
Cooper Nuclear Station previously reviewad by the ACRS for operation.
The Hatch reactor is designed to produce 2436 Mit.

The applicant, with the General Electric Cormpany, has studied the
problem of fuel densification. The analyses indicate that, except

in regard to peak clad temeratures in postulated loss of coolant
accidents, the effects of expected densification are relatively small.
To- assure conforrance with peak clad temperature and other limits of
the Interim Acceptance Criteria, the applicant proposes to operate the
Hatch reactor in such ranner as to maintain the maxirum average planar
linear heat generation rate (MAPLHGR) at all times below a specific
allowable value. So~-called "gamma" curves, developed by the apolicant
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and reviewsd and approved (to date, onlv for the first fusl cycle)

by the Requlatory Staff, depict the allcowable valus as a fumction

of fuel exposure. The Cammittee believes that the approach described
is acceptable. However, the ACRS recommends that the Pequlatorv Staff
assure itself that the detailed procedures to be emploved by the re—
actor operator to acccamplish and to deronstrate compliance with the
provosed limits on core conditions are adequate. Particular amphasis
should be giwven to the procedure to be followed when the corputer
normally used for core power distribution calculation is inoperable
or wnavailable. The Camittee wishes to be kept informed.

Re-evaluation of core overating limits will be necessary as a result
of the recently pramilgated Acceptance Criteria for Emergency Core
Cooling Systems. The Committee wishes to be kept informed.

Since the Cammittee's last report, the avnlicant has made further
progress in arrangements for emergency procedures to be followed in
case of an accidental release of radicactive raterials from the plant.
Yet to be confirmed, however, are plans of the state agencies vhose
actions would be essential in dealing with the pooulation in case of
such an event. The Committee recormends that the apolicant and the
AEC staff continue to collaborate with the State in moving ahead to
camplete develomment of an emergency action plan, and that the adequacy
of arrangements for irrlementing such a plan be confirmed prior to
initial operation of the plant.

The Advisory Comittee on Reactor Safeguards believes that, if due
regard is given to the items mentioned above and those mentioned in

its June 12, 1573 Iuterim Report, and subject to satisfactory conple—-
tion of construction and preoperational testing, there is reasonable
assurance that the EGwin I. Hatch Nuclear Plant, Unit 1 can be operated
at power levels up to 2436 ¥t without undue risk to the health and
safety of the public.

Sincerely yours,

W. @ Lhratlon

I"i. R. Stratmn
Chairman

References attached.
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Peferences
1. ZAmendments 34 through 40 to the License Avplication

2. Georgia Power Camoany letter dated October 25, 1973, furnishing
information on Control Pod Drop Accident and Core Thermal Power
Level

3. Directorate of Licensing Suppvlement No. 1 to the Safety Evaluation
Report, dated Decerber 10, 1973
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,‘ UNITED STATES

k ’ 2 NUCLEAR REGULATORY COMMISSION
§ ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
\,,‘7 WASHINGTON, D. C. 20555

February 16, 1978

Honorable Joseph M. Hendrie
Chairman

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

Subject: REPORT ON EDWIN I. HATCH NUCLEAR PLANT, UNIT NO. 2
Dear Dr. Hendrie:

During its 214th meeting, February 9-11, 1978, the Advisory Committee on
Reactor Safeguards completed its review of the application of the Georgia
Power Company, Oglethorpe Electric Membership Corporation, Municipal Elec-
tric Authority of Georgia and the city of Dalton, Georgia (the Applicants)
for a license to operate the Edwin I. Hatch Nuclear Plant, Unit No. 2. The
plant will be operated by Georgia Power Company. The application was re-
viewed at Subcommittee meetings on January 27 and 28, 1978 in Washington,
D.C. During its review, the Committee had the benefit of discussions with
representatives and consultants of the Nuclear Regulatory Commission (NRC)
Staff; General Electric Company; Southern Company Services, Incorporated;
Bechtel Power Corporation; and the Applicants. The Committee also had the
benefit of the documents listed.

The Edwin I. Hatch Nuclear Plant is a two-unit station located on the
south bank of the Altamaha River approximately 11 miles north of Baxley,
Georgia. The two units are virtually identical except that Hatch Unit

No. 1 utilizes 7X7 fuel assemblies while Hatch Unit No. 2 will utilize
8X8R (Retrofit) fuel assemblies. The rated thermal power for each unit is
2436 MW(t). Each unit includes a General Electric Company BWR/4 boiling
water reactor. The Committee reported on the application for a construc-
tion permit for Unit No. 2 on November 3, 1971.

Hatch Unit No. 2 is the first reactor scheduled to use the new General Elec-
tric 8X8R fuel on a core-wide basis. This fuel design is a slightly mod-
ified version of the General Electric 8X8 fuel assembly design currently

in use in a number of boiling water reactors. These modifications in-
clude, among others, an increase in fuel length, use of natural uranium

at the top and bottom of the fuel rod and the addition of a second water

rod to each fuel assembly. These changes improve the shutdown and ther-

mal margins, provide flatter local power distribution, and improve fuel
cycle efficiency. Four of the 8X8R fuel assemblies have been operating

in Peach Bottom Unit No. 2 since May 1976 and two assemblies have been
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operating in Vermont Yankee since August 1976. The NRC Staff has concluded
that the 8x8R fuel assembly design is acceptable for use in Hatch Unit No. 2.
The Committee concurs.

The NRC Staff has identified a number of safety-related items which will
require resolution prior to a decision on the issuance of an operating li-
cense. These matters should be resolved in a manner satisfactory to the
NRC Staff.

With regard to the generic problems listed in the Committee's report,
"Status of Generic Items Relating to Light-Water Reactors - Report No. 6,"
dated November 15, 1977, items considered relevant to Edwin I. Hatch Nu-
clear Plant, Unit No. 2 are: 1II-1, 4, 5A, 5B, 6, 7, 8, 10; IIA-4; IIB-2,
4; 11C-1, 3A, 3B, 5, 6, 7; IID-2. These problems should be dealt with by
the NRC Staff and the Applicants as solutions are found.

The Advisory Committee on Reactor Safeguards believes that if due consid-
eration is given to the items mentioned above, and subject to satisfactory
completion of construction and preoperational testing, there is reasonable
assurance that the Edwin I. Hatch Nuclear Plant, Unit No. 2 can be oper-
ated at power levels up to 2436 MW(t) without undue risk to the health

and safety of the public.
Sincerely yf:rs,

Stephen Lawroski
Chairman

References

1. Edwin I. Hatch Nuclear Plant, Unit No. 2, Final Safety Analysis
Report, with Amendments 18 through 41.

2., Report to the Advisory Committee on Reactor Safeguards by the

Office of Nuclear Reactor Regulation, U. S. Nuclear Regulatory

Comission in the matter of Georgia Power Company, et al, Edwin

I. Hatch Nuclear Plant, Unit No. 2, dated January 4, 1978.

3. General Electric Company, "Lattice Physics Methods," NEDE-20913A,

January, 1977.

4. General Electric Company, "Lattice Physics Methods Verification,"

NEDO-20939A, January, 1977.

5. General Electric Company, "BWR Simulator Methods Verification,"

6

NEDO-20946A, January, 1977.
. General Electric Company, "Three-Dimensional BWR Core Simulator,"
NEDO-20953A, January, 1977.
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7. General Electric Company, "BWR/6 Fuel Design," NEDE-20948-P, June,
1976, and Amendment No. 1, November, 1976.

8. General Electric Company, "BWR/4 and BWR/5 Fuel Design," NEDE-20944-P,
September, 1976.

9. General Electric Company, "BWR Fuel Channel Mechanical Design and
Deflection," NEDE-21354-P, September, 1976.

10. General Electric Company, "BWR/6 Fuel Assembly: Evaluation of Com-—
bined Safe Shutdown Earthquake (SSE) and Loss-of-Coolant Accident
(LOCA) Loadings," NEDE-21175-P, November, 1976 and Amendment 1, April,
1977.
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, 25, D, C.

November 16, 1959

Honorable John A. McCone
Chairman

U. S. Atomic Energy Commission
Washington 25, D, C.

Subject: HEAT TRANSFER REACTOR EXPERIMENT-3A (HTRE-3A)
Dear Mr. McCone:

At its twenty-first meeting, November 12-14, 1959, the Advisory
Committee on Reactor Safeguards reviewed the proposal for
operation of the HTRE-3A at the National Reactor Testing Station,
Idaho Falls, Idaho. Present at this meeting were representatives
of the applicant, the Division of Licensing and Regulation, the
Division of Reactor Development, and the Idaho Operations Office.

The Committee concluded that at the design power level, with the
proposed meteorological restrictions, the experiment should proceed
only if a cooling air cleaning system is provided which removes

the halogens and bone seekers efficiently.

In view of the necessity of driving the components of this experi-
ment close to their ultimate limits, a meltdown of a fair fraction
of the reactor should be considered an operational hazard and not
an unlikely accident. An analysis of the possible course of such
a meltdown, of its consequence, and of possible corrective
measures has been promised by the applicant for review in the near
future., The Committee will review this information prior to sub-
mitting additional advice on this experiment.

Sincerely yours,
/s/

C. Rogers McCullough
Chairman

cc: A.R.Luedecke, GM
H.L.Price, DI&R
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References

1) XDC 59-9-81 - Preliminary HTRE-3A Hazards Report,
August 28, 1959.

2) Division of Licensing and Regulation Report to the
ACRS on the Preliminary HTRE-3A Hazards Report, dated
October 28, 1959.

3) U. S. Weather Bureau Comments on XDC 58-9-81, 'Preli-
minary HTRE-3A Hazards Report,'" dated November 3, 1959.

4) Comments of the Office of Health and Safety on HTRE-3A
Hazards Report XDC 59-9-81", October 27, 1959.
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
United States Atomic Energy Commission

Washington 25, D. C.

November 12, 1958

Honorable John A. McCone
Chairman, U. S. Atomic Energy Commission
Washington 25, D. C.

Subject: HEAVY WATER COMPONENTS TESTING REACTOR
Dear Mr. McCone:

At its Eleventh Meeting on November 6, 1958, the Advisory
Committee on Reactor Safeguards reviewed the site selection
for the Heavy Water Components Testing Reactor. It is pro-
posed to locate a 60-thermal-megawatt, pressurized, heavy
water cooled and moderated, testing reactor at the Savannah
River Plant. Containment is to be provided.

Data concerning the site were obtained from DPST 58-409 et al,
Hazards Evaluation Branch summary report, and through oral
presentations by representatives of the contractor and by the
Hazards Evaluation Branch.

The Committee considers the site proposed, under the conditions
of design tentatively presented, including containment, to be
acceptable from the standpoint of health and safety of the
public.

It is understood that the detailed design features of the
reactor when available will be submitted to the Committee
for further review.

Sincerely yours,

/s/

C. Rogers McCullough
Chairman
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
United States Atomic Energy Commission
Washington 25, D. C.

September 1k, 1959

Honorable John A, McCone
Chairman

U. S. Atomic Energy Commission
Washington 25, D. C.

Subject: HEAVY WATER COMPONENTS TESTING REACTOR (HWCTR)
Dear Mr. McCone:

Additional information presented by the Hazards Evaluation
Branch on the Savannah River Heavy Water Components Testing
Reactor was reviewed by the Advisory Committee on Reactor
Safeguards at its nineteenth meeting September 10-12, 1959.
Safety aspects of this reactor have been reviewed at
previous meetings of the Committee based on information
contained in the references cited herein,

Additional design details remain to be resolved.

However, it is the conclusion of the Advisory Committee on
Reactor Safeguards that a reactor of the type and contain-
ment proposed by the du Pont Company at its Savannah River
location can be constructed with reasonable assurance that
it can be operated without undue risk to the health and
safety of the publiec.

Sincerely yours,

C. Rogers McCullough
Chairman

cc: A.R.Ivedecke, GM
H.L.Price, DL&R
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Subject: HJICIR

References:

DPST 58409

Preliminary Hazards Evaluation of the
Heavy Water Components Testing Reactor
(HWCTR), August 1958.

DPST 59-180

Preliminary Hazards Evaluation of the
Heavy Water Components Testing Reactor
(HWCTR), March 1959.

DFW-59~-292 HWCTR - Reactor Safeguards, Aug. 13, 1959.

Division of Licensing and Regvlation Report to the ACRS on
HWCTR dated June 30, 1959.

Division of Licensing and Regulation Report to the ACRS on
HWCTR dated August 2L, 1959.
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON 25, D.C.

November 1, 1961

Honorable Glenn T. Seaborg
Chairman

U. S. Atomic Energy Commission
Washington, D. C.

Subject: REPORT ON HEAVY WATER COMPONENTS TEST REACTOR
Dear Dr. Seaborg:

At its thirty-seventh meeting on October 26-28, 1961, the Advisory
Committee on Reactor Safeguards considered the Heavy Water Com-
ponents Test Reactor (HWCTR) on the basis of the documents referenced
below, a presentation by representatives of the E. I. du Pont de
Nemours Company, and discussion with the Staff of the AEC. A sub-
committee of the ACRS visited the HWCTR on October 6, 1961. This
reactor also was the subject of our letters of November 12, 1958

and September 14, 1959.

In view of the large exclusion radius, the adequate containment of
the reactor, negative temperature coefficient of reactivity, and

the experienced operating organization, the ACRS concludes that this
reactor can be operated without undue risk to the health and safety
of the public.

Sincerely yours,

/s/
T. J. Thompson
Chairman

References (Attached)
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HWCTR

References:

1.

2.

10.
11.

12.

DP-489 - Preliminary Hazards Evaluation of the Isolated
Coolant Loops in the HWCTR, dated July 1960.

Letter dated December 14, 1960 from E.I. du Pont de Nemours
& Co. to Savannah River Operations Office re Safety
of the Coolant Loops of the HWCTR.

DP-600 - Final Hazards Evaluation of the Heavy Water Com-
ponents Test Reactor, dated July 1961.

LP-600 - Supplement I, Final Hazards Evaluation of the Heavy
Water Components Test Reactor, dated Sept. 1961.

Special Inspection Brief No. 2325 for Reactor Vessel & Parts,
Savannah River Plant, dated 7/23/59.

Condition of Reactor Vessel - Preliminary Report Issued
Aug. 1961.

DPE-2167 - Use of 17-4 PH Stainless Steel in Safety and
Control Rod Drives, Part II, issued Aug. 1961.

Memo - Nelson to Duff, dated Sept. 8, 1961 - HWCTR Rod
Drive - SL-1 Rod Drive Sticking.

Purchase Orders, dated Apr. 30, 1959 - Specification for
Reactor HWCIR.

Info Reply to TWX of Sept. 15, 1961 - Stetson to Worthington,
dated Sept. 25, 1961.

Fay to Kamack, dated Sept. 22, 1961 - ACRS Review 10/6/61 of
Reactor Design Features.

DPE-2166 - Use of 17-4 PH Stainless Steel in Safety and
Control Rod Drives, Part I, dated April 1961.
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON 25, D. C.

May 9, 1960

Honorable John A. McCone
Chairman

U, S. Atomic Energy Commission
Washington 25, D. C.

Subject: HIGH FLUX ISOTOPE REACTOR (HFIR)
Dear Mr. McCone:

At its twenty-fifty meeting on May 5-7, 1960, the Advisory Committee
on Reactor Safeguards considered the problem of site location for the
High Flux Isotope Reactor (HFIR) proposed by the Oak Ridge National
Laboratory. The conceptual design of this reactor is in a preliminary
stage and this review was for a consideration of site only. The
proposal is for a 100 tMW pressurized water flux-trap reactor with a
high-flux central zone for the production of trans-plutonium isotopes.
References available on the proposed reactor are listed herein. In
addition to this referenced material the Committee had the benefit of
discussions with representatives of the Oak Ridge National Laboratory
and the AEC Division of Licensing and Regulation.

The design power of the HFIR is greater by a factor of three or more
than the power of any present reactor at ORNL and its design pressure
of 1000 psi is in the range of nuclear power plant reactors. It has

a design maximum heat flux higher than that of any other reactor. It
has a positive void coefficient in the central water zone, which means
that any accidental increase in central voids will result in a rising
power transient.

The Oak Ridge National Laboratory proposes to locate this reactor ad-
jacent to the present ORNL cafeteria in a building designed for the
confinement of fission products but not for containment in the
conventional manner. An alternate site is located a short distance
away. Because of the relative isolation of ORNL from populated
residential centers these sites do not appear to offer any significant
hazard to the health and safety of the public outside of ORNL. How-
ever, the operation of the proposed reactor at the two suggested sites
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Honorable John A, McCone -2 - May 9, 1960
Subject: HFIR

with the type of building confinement proposed by ORNL appears to the
Committee to present some risk to the health and safety of the employees
at the Oak Ridge National Laboratory. Therefore, it is the Committee's
recommendation that if it is not feasible to house the proposed reactor
in conventional gastight containment, an alternate location be sought
that will provide a greater degree of isolation from the main body of
ORNL employees than the sites presently under consideration.

Drs. Ergen, Newson, and Gifford did not participate in the Com-
mittee's consideration of this reactor.

Sincerely yours,
/s/

Leslie Silverman
Chairman

cc: A.R.Luedecke, GM
W.F.,Finan, OGM
H.L.Price, DL&R

References

CF No., 60-3-33 - High Flux Isotope Reactor -
A General Description, March 1960.
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

July 25, 1960

Honorable John A. McCone
Chairman

U, S. Atomic Energy Commission
Washington 25, D. C.

Subject: HIGH FLUX ISOTOPE REACTOR (HFIR)
Dear Mr. McCone:

At its twenty-seventh meeting in Washington, D, C., on July 20-22,
1960, the Advisory Committee on Reactor Safeguards considered the
new site proposed for location of the High Flux Isotope Reactor
(HFIR) . This reactor, its confinement system and its previously
proposed site were considered by the Committee at its twenty-
fifth meeting. You were advised of our recommendation for an
alternate site location or conventional gastight pressure con-
tainment at the original site. The Oak Ridge National Labora-
tory has now selected for consideration an alternate site located
in Melton Valley.

Since the environmental characteristics of the new proposed site
and its distance from the existing ORNL complex are both favor-
able, it now appears that the confinement system proposed is
acceptable, The Committee believes that the proposed reactor
can be constructed in the Melton Valley location with reasonable
assurance that it may be operated without undue risk to the
health and safety of the public or to the ORNL employees.

Doctors Gifford, Newson and Ergen did not participate in the
Committee's consideration of this reactor.

Sincerely yours,

/s/

Leslie Silverman
Chairman
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Subject: HFIR

References:

(1) ORNL 60-3-33, "High Flux Isotope Reactor, A General
Description,'” dated March 15, 1960.

(2) Letter from J.A.Swartout, ORNL, to H.M.Roth, ORNL,
subject '""High Flux Isotope Reactor (HFIR), Request
for Site Approval," dated June 13, 1960

(3) Memo from S.H.Sapirie, OROO, to P.W.McDaniel, AEC,
subject "HFIR Site Review'" dated July 14, 1960 with
enclosure; letter from J.A.Swartout, ORNL, to H.M.Roth,
ORNL, subject "HFIR Site Review' dated July 5, 1960.

756



ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

July 15, 1965

Honorable Glenn T. Seaborg
Chairman

U. S. Atomic Energy Commission
Washington, D. C.

Subject: REPORT ON HIGH FLUX ISOTOPE REACTOR (HFIR)

Dear Dr. Seaborg:

At its sixty-fourth meeting, July 8-10, 1965, the Advisory Committee
on Reactor Safeguards reviewed the proposed operation of the High
Flux Isotope Reactor (HFIR) by the Oak Ridge National Laboratory.
The Committee had the benefit of discussions with representatives of
the Oak Ridge National Laboratory and the AEC staff. The Committee
also had the benefit of the documents referenced below. A Subcom-
mittee meeting in Washington, D. C. was held on June 16, 1965.

The Committee reviewed the conceptual design of this reactor for
consideration of the site location at its twenty-fifth and twenty-
seventh meetings in May 1960 and July 1960, respectively. However,
the Conmittee did not have the benefit of reviewing the detailed re-
actor design prior to construction.

The High Flux Isotope Reactor is a light-water-cooled and -moderated,
beryllium-reflected, flux trap reactor with a high-flux central zone
for the production of transplutonium isotopes. It contains experi-
mental facilities for beam experiments and other irradiation experi-
ments.

The HFIR reactor contains a number of novel features. The reactor
core consists of a series of concentric annular regions surrounding

a 5-inch diameter cylindrical hole into which the transuranium target
is positioned. The fuel region consists of two concentric fuel ele-
ments, The fuel elements contain involute-shaped fuel plates composed
of U30g-Al cermet clad with type 6061 aluminum. The fuel is highly
enriched in the U-235 isotope. To minimize the radial peak-to-average
power density ratio, the fuel is nonuniformly loaded along the arc of
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the involute., A burnable poison, boron carbide, is included in the
inner fuel element to further flatten the neutron flux and to reduce
the negative reactivity requirements of the control plates. The fuel
region is surrounded by a beryllium reflector; exterior to the beryl-
lium is a water reflector. 1In the axial direction the reactor is re-
flected by water. The core is approximately 24 inches long and has
an active volume of about 50 liters. The length of the typical fuel
cycle is two weeks; as a result the core must be refueled frequently.

The design power is 100 MW(:t). At this power level the core develops
the extremely high average power density of about 2 megawatts per 15
liter, and has a maximum unperturbed neutron flux of about 5.5 x 10
neutrons per square centimeter per second in the central target region.

The core is controlled by two thin poison-bearing concentric cylinders
located between the fuel region and the beryllium reflector. These

are driven in opposite directions by drive mechanisms located beneath
the reactor. The inner control cylinder is used for shimming and regu-
lation, but has no scram function. The reactivity of the core is in-
creased by downward motion of this control cylinder. The outer control
cylinder consists of four separate quadrants, each having an independent
drive and safety release mechanism., Reactivity is increased as these
outer plates are raised. All five control elements have three regions
of different material content, one with europium oxide, another tantalum,
and the third aluminum, to minimize the axial peak-to-average power den-
sity throughout the core lifetime.,

In the design of the reactor control and instrumentation system, con-
siderable emphasis has been placed on providing continuity of operation;
as a result, the control system is designed to provide fast response so
as to minimize scrams that might lead to lengthy shutdowns due to trans-
sient xenon poisoning,

The primary coolant system is completely water-filled, with the opera-
ting pressure of 600 psi controlled by the use of pumps and let-down
valves. The coolant is appreciably subcooled to avoid boiling at the
surface of the fuel plates during normal operation.

A feature that contributes to the over-all safety of the reactor is the
submersion of the reactor pressure vessel in a pool of water.

It should be noted that the HFIR shares a common exhaust stack with the
Transuranium Processing Plant (TRU) which will process the HFIR targets.
The HFIR is provided with a gravity-closing damper in the ventilation
system to prevent back-flow from the TRU facility to HFIR when the latter
is shut down. It is expected that the TRU facility will be similarly
protected.
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The Committee feels that additional information and discussion is re-
quired about some of the features of this plant which influence its
safety., Included among these are: the beam-tube design; the criteria
to be used in evaluating future experiments; the extent and consequences
of metal-water reactions; reactivity effects associated with displace-
ment of fuel; the behavior of the reactor under severe reactivity tran-
sients; the reliability and adequacy of the control and instrumentation
system; and alternative ways of limiting any irradiation of the public
or of the personnel at the Oak Ridge National Laboratory in the unlikely
event of a serious accident.

The expected performance of the iodine adsorbers in the filter system
with organic iodine compounds has not been resolved at this time. Fur-
ther studies are in progress to determine capability of the installed
system. The filter and charcoal cleanup systems have been tested re-
cently with DOP and elemental iodine and have met design specifications
for these materials,

The Committee believes that the policy of setting the emergency evacua-
tion alarm levels at the low value of 25 mr/hr could lead to a safety
problem. Evacuation of essential personnel as the result of a small
release of radioactivity could lead to a larger accident, because pre-
ventive actions could not be taken.

The representatives of ORNL advised the Committee that they may be
ready to begin initial loading to criticality in August 1965 and plan
to pursue an experimental program at powers not to exceed 20 MW for
several months.

The Committee believes that the HFIR reactor can be operated as pro-
posed at power levels up to 20 MW without undue hazard to the health
and safety of the public, while further information is developed on

the topics mentioned above. The Committee wishes to review this infor-
mation as well as the results of the operations carried on during this
period before power level is increased beyond 20 MW.

Dr. F. A, Gifford, Dr, S. H. Hanauer, Mr., W. D. Manly and Dr. H. W.
Newson did not participate in the review of this project.

Sincerely yours,

/s/David Okrent

David Okrent
Acting Chairman

References Attached.
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References (HFIR)

1. The High Flux Isotope Reactor - Volume I, dated May 1964,
(ORNL-3572) .

2, The High Flux Isotope Reactor - Volume II, dated August 1964,
(ORNL-3572) .

3. The High Flux Isotope Reactor - Accident Analysis, dated
February 1965 (draft) (ORNL-3573).

4, Revisions and Corrections to ORNL 3572, Volume I, dated
March 1965.
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, 25, D. C.

May 11, 1966

Honorable Glenn T. Seaborg
Chairman

U. S. Atomic Energy Commission
Washington, D. C. 20545

Subject: REPORT ON HIGH FLUX ISOTOPE REACTOR (HFIR)
Dear Dr. Seaborg:

At its seventy-third meeting, May 5-7, 1966, the Advisory Committee
on Reactor Safeguards reviewed the proposed operation of the High
Flux Isotope Reactor (HFIR) by Oak Ridge National Laboratory (ORNL)
at power levels up to 100 MWt., This matter had previously been con-
sidered at the sixty-fourth and seventieth meetings of the Committee.
The Committee had the benefit of discussions with representatives of
ORNL and the AEC Regulatory Staff. The Committee also had the bene-
fit of the documents referenced below. Subcommittee meetings were
held in Washington, D. C. on February 9, 1966 and May 4, 1966.

In its letter of July 15, 1965, the Committee concluded that the

HFIR reactor could be operated at power levels up to 20 MWt without
undue hazard to the health and safety of the public, while further
information was being developed on some of the features of this plant
which influence its safety. The Committee also stated that it wished
to review the results of the operations carried on during the period
before the power level was increased beyond 20 MWt. The foregoing
information has since been submitted to and reviewed by the Committee;
the results of the review are summarized below.

ORNL representatives reported that the planned program of zero and
low power tests up to 20 MWt has been completed and that no unantici-
pated results of significance were experienced from any of the tests.

The HFIR reactor has some design features which lead to the possi-
bility of large autocatalytic reactivity effects. ORNL presented the
results of analyses of nuclear excursions more severe than those pre-
viously postulated, including estimates of energy releases from metal-
water reactions which might be initiated by such excursions. They
also submitted evaluations of the containment capability of the pres-
sure vessel and of the pool and reactor building. The analyses
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performed by ORNL indicated that the reactor vessel can withstand
the effects of such excursions without rupture. They also indicated
that, even if the rupture of the vessel took place, the containment
features of the pool and reactor building would not be violated.

It was reported to the Committee that a back up shutdown system
utilizing cadmium nitrate solution had been developed and is being
installed in the HFIR facility. This system is to be made operable
prior to reactor operation at power levels above 20 MWt. This will
include the development of operating procedures to ensure that the
system would be effective at all power levels and operating conditions
if the control rods were to be immobilized.

The bolts holding the end caps on the beam tubes have been changed to
increase their ability to withstand high pressure. Tests on a spare
beam tube indicate that the beam tubes in the reactor can contain

the internal pressure resulting from rupture of that end of the tube
which is inside the reactor vessel. It was reported that, if simul-
taneous failure of both ends of a beam tube occurred, the rate of
coolant loss would be limited by the internal collimator plug which
would be restrained by the beam tube shutter assembly. Representa-
tives of ORNL stated that the plant would not be operated without
this or a similar flow restriction in the beam tubes without pre-
viously discussing the proposed change with the AEC Regulatory Staff.
The ORNL representatives also stated that they had developed a pro-
gram for exposing surveillance specimens in HFIR at neutron fluxes
higher than those experienced by the beam tubes; these specimens are
to be evaluated periodically to determine if there is any significant
change in mechanical properties.

ORNL recognizes that the experiments performed in this reactor could
introduce additional hazards if not properly controlled. They have
agreed to establish, in conjunction with the AEC Regulatory Staff,
operating limitations on the possible energy releases associated with
such experiments. The Committee recommends that any experiments in-
volving the possiblity of large chemical energy releases be referred
to the AEC Regulatory Staff for review.

The representatives of ORNL also reported that procedures for the
testing of the iodine adsorbers in the filter system are being devel-
oped and that the adsorbers are to be tested at least twice a year.

The Committee was informed that stack monitors are being installed and
that their installation would be completed during the early part of
July, 1966, upon receipt of required components. The Committee urges
timely completion of the installatiom.
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The Committee concludes that, subject to the foregoing comments, the
HFIR reactor can be operated at power levels up to 100 MWt without
undue hazard to the health and safety of the public.

Dr. F. A, Gifford and Dr. S. H. Hanauer did not participate in the
review of this project.

Sincerely yours,

/s/
David Okrent
Chairman

References.

1.

ORNL-TM-1291, The Release and Absorption of Methyl Iodide
in the HFIR Maximum Credible Accident, dated October 1, 1965.

ORNL-65-11-29, High Flux Isotope Reactor - Safety Review
Questions and Answers, dated November 12, 1965.

ORNL-65-11-29, Supplement No. 1, Draft ~ February 1, 1966,
The High Flux Isotope Reactor - Safety Review Questions and
Answers.

ORNL letter to USAEC, Subject: HFIR Safety Review - Request
for Approval for Interim Operation at 50 MW, dated April 1, 1966.

ORNL-65-11-29, Supplement No. 2, Draft ~ High Flux Isotope
Reactor -~ Safety Review Questions and Answers, dated April 19, 1966.
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

February 12, 1974

L. Manning Muntzing
Director of Regulation

EMERGENCY PLANNING FOR THE SALEM-HOPE CREEK NUCLEAR GENERATING
STATIONS

During a recent Subcommittee visit to the Salem Nuclear Gener-
ating Station and the proposed site for the Hope Creek Station,
Committee members noted that egress from the site did not appear
to be adequate for an orderly and speedy evacuation of con-
struction forces for the Hope Creek Station in the event it is
required after the nuclear units at the Salem Station have

begun operating.

The Committee recommends that the emergency plans for the Salem
Nuclear Station be examined to assure that construction workers
on the Salem and Hope Creek sites can be quickly and safely
evacuated, by alternate paths if necessary, in the event it is
required after Salem Station Unit 1 is in operation.

/s/ W. R. Stratton

W. R. Stratton
Chairman

cc: P. Bender, SECY

J. F. O'Leary, DL
A. Giambusso, DL
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

February 12, 1974

Honorable Dixy Lee Ray
Chairman

U. S. Atomic Energy Commission
Washington, D. C. 20545

Subject: REPORT ON HOPE CREEK GENERATING STATION (FORMERLY
NEWBOLD ISLAND GENERATING STATION), UNITS 1 AND 2

Dear Dr. Ray:

At its 166th meeting, February 7-9, 1974, the Advisory Committee on
Reactor Safeguards completed its review of the application by the

Public Service Electric and Gas Company for a permit to construct the
dual-unit Hope Creek Generating Station. The design features of this
facility are the same as those for the Newbold Island Generating Station
except for certain site-related matters. The Newbold Island facility
was considered by the Committee at a number of meetings, and the results
of its review reported to the Commission in a report dated August 10,
1971. Further recommendations regarding the Newbold Island facility,
some of which are not site-related, were included in the Committee's
report to you of July 17, 1973. The Hope Creek project was considered
also at a Subcommittee meeting on January 23, 1974 in Washington, D. C.
The site was visited by the Subcommittee on January 22, 1974. During
its review, the Committee had the benefit of discussions with repre-
sentatives and consultants of the applicant, the General Electric
Company, the Bechtel Power Corporation, and the AEC Regulatory Staff.
The Committee also had the benefit of the documents listed below.

The station will bé located on a 700-acre site adjacent to the Salem
Generating Station on the east bank of the Delaware River, approximately

18 miles southeast of Wilmington, Delaware, 40 miles south of Philadelphia,
Pennsylvania, and 7.5 miles southwest of Salem, New Jersey. The nearest
population center of 25,000 or more is Wilmington, Delaware. The low
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population zone, with a radius of 5 miles, has a population of about
1500 (1970 census data) . The nearest residence is 2-3/4 miles from
the site. The minimum exclusion distance is 2600 feet.

Each of the Hope Creek units includes a boiling water reactor to be
operated at 3293 MWt. These units are unchanged from those previously
reviewed for the Newbold Island station. Waste heat from the station
will be rejected to the atmosphere by natural draft cooling towers.
Cooling water for safety-related equipment as well as make-up water
for the turbine condenser cooling system will be supplied from the
Delaware River.

Re-evaluation of core operating limits will be necessary as a result
of "the recently promulgated Acceptance Criteria for Emergency Core
Cooling Systems.

Although the seismological, geological and foundation conditions at
the site are expected to be essentially the same as those at the
adjacent Salem station, the applicant is reviewing these features and
has underway an extensive program of soil borings and laboratory tests
of soil samples, as a basis for selecting the methods of excavation
and dewatering, the seismic design bases, and the foundation design.
These matters should be resolved in a manner satisfactory to the
Regulatory Staff.

The applicant is making a study to determine the probability of an
accident involving waterborne traffic on the Delaware River that is

of such a nature as to affect the safety of the plant. This study

will include, among other things, barge collision with the service
water intake structure, spills of.o0il or of LNG and possible fires,

and explosions of ship cargoes. If the probability of such an accident
affecting the safety of the plant is not acceptably low, the applicant
has agreed to provide suitable protection or make other design changes
as required. This matter should be resolved in a manner satisfactory
to the Regulatory Staff.

Attention is called to the fact that the additional remarks by

H. O. Monson, D. Okrent, and N. J. Palladino, appended to the Committee's
report of August 10, 1971, and those by N. J. Palladino, appended to the
report of July 17, 1973, were specific to the station proposed at the
Newbold Island site and do not apply to the Hope Creek station.
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The Committee believes that the items mentioned above can be resolved
during construction and that, if due consideration is given to these
items as well as to the non-site-related items mentioned in previous
reports on the Newbold Island station, the Hope Creek Generating Station,
Units 1 and 2 can be constructed with reasonable assurance that they can
be operated without undue risk to the health and safety of the public.

Sincerely yours,

W & DT

W. R. Stratton
Chairman

References

1. Newbold Island Nuclear Generating Station Preliminary Safety
Analysis Report, Amendments 13, 14, 15, 16, and 17.

2. Hope Creek Generating Station, Nos. 1 and 2 Units, Preliminary
Safety Analysis Report.

3. Supplement No. 2 to the Safety Evaluation Report on the Newbold
Island Generating Station by the Directorate of Licensing.

4. Supplement No. 3 to the Safety Evaluation of the Hope Creek
Generating Station (formerly Newbold Island Nuclear Generating
Station) by the Directorate of Licensing.

5. Public Service Electric and Gas Company letter dated January 4,
1974 regarding additional information and commitments to provide
additional information.

6. Public Service Electric and Gas Company letter dated January 11,
1974 regarding anticipated transients without scram (ATWS).

7. Public Service Electric and Gas Company letter dated January 11,

1974 regarding soils liquefaction studies and design heat
rejection requirements.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

December 18, 1984

Honorable Nunzio J. Palladino
Chairman

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

Dear Dr. Palladino:
SUBJECT: ACRS REPORT ON THE HOPE CREEK GENERATING STATION

During its 296th meeting, December 13-15, 1984, the Advisory Committee
on Reactor Safeguards reviewed the application of Public Service Elec-
tric and Gas Company (the Applicant), acting on behalf of itself and as
agent for the Atlantic City Electric Company, for a license to operate
the Hope Creek Generating Station. The ACRS commented on the construc-
tion permit application for the Hope Creek Generating Station in a
report dated February 28, 1974. Members and consultants of the Hope
Creek Subcommittee toured the facility on November 28, 1984 and met in
Philadelphia, Pennsylvania on November 28 and 29, 1984 to discuss the
application. During our review, we had the benefit of discussions with
representatives and consultants of the Applicant, General Electric
Company, Bechtel Power Corporation, and the NRC Staff. We also had the
benefit of the documents referenced.

The Hope Creek Generating Station consists of one unit and is immedi-
ately adjacent to the Salem Nuclear Generating Station. Both Stations
are located on Artificial Island in Salem County, New Jersey, which is
approximately 18 miles south of Wilmington, Delaware. The nearest
densely populated center of 25,000 or more persons is Newark, Delaware,
which is approximately 18 miles northwest of the Stations. Hope Creek
uses a boiling water reactor (BWR/4) with a rated power level of 3293
MWt. The nuclear reactor is similar to other previously reviewed BWRs,
such as the Limerick Generating Station, the Susquehanna Steam Electric
Station, and the Edwin I. Hatch Nuclear Plant. The Hope Creek primary
containment is a Mark I steel vessel and the secondary containment is
reinforced concrete. The pressure suppression chamber is a torus shaped
steel vessel which encircles the drywell at a lower elevation.

During our meeting, the NRC Staff identified a number of open issues
that must be resolved prior to the granting of an operating license. We
believe that these can be resolved in a manner satisfactory to the NRC
Staff. We wish to be kept informed.

We heard a report from a representative of the NRC's Region I Office
that the construction quality and quality assurance effectiveness at
Hope Creek were satisfactory. He indicated that there is good commu-
nication at the site and that management attention is evident.
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The liquefaction potential of the soils associated with plant-related
structures was evaluated by the Applicant. The Applicant indicates that
soils surrounding safety-related structures are stable against lique-
faction at the design basis earthquake of 0.29. The NRC Staff aarees
that none of these soils will liquefy at levels up to the design basis
earthquake. We agree with the NRC Staff.

Because of the nonoptimum orientation of the turbine relative to vital
components in this plant, we recommend that a structured test program
for evaluating overspeed protection of the turbine be prepared and
submitted to the NRC Staff for review and approval before full power
operation. We wish to be kept informed.

Although the contrel room at the Hope Creek Generating Station has been
reviewed with respect to human factors, we encourage the NRC Staff to
give additional attention to its habitability requirements. This should
include evaluations of the potential loss of both trains of the emer-
gency ventilation system and the heat load and rate of temperature rise
in the room under a range of HVAC conditions.

We believe that, subject to the resolution of open items identified by
the NRC Staff and the items noted above, and subject to the satisfactory
completion of construction, staffing, and preoperational testing, there
is reasonable assurance that the Hope Creek Generating Station can be
operated at power levels up to 3293 MWt without undue risk to the health
and safety of the public.

Additional comments by ACRS Member Jesse C. Ebersole are presented
below.

Sipcerely,

&. &y sl

Jesse C. Ebersole
Chairman

Additional Comments by ACRS Member Jesse C. Ebersole

The Applicant has indicated that there will be an investigation of the
current proposals by some BWR owners and by the General Electric Company
to provide a simplified system to:

1. Provide an independent means to depressurize the primary coolant
system,

2. Provide low pressure feedwater from a variety of sources using a
small engine-driven pump or pumps.

3. Provide containment venting of steam after scrubbing through the
suppression pool.
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The minimum instrumentation for this system would be simple 1level
indicators. The current GESSAR II design refers to this system as UPPS;
however, the actual configuration of the system is still being con-
sidered.

The apparent overall simplicity and modest cost of this system and, if
appropriately designed, the potential flexibility of the system to
protect both core and containment cooling against a large number of
accidents and system malfunctions would appear to Jjustify careful
consideration by both the Applicant and the NRC Staff as to its appli-
cability to this plant.

References:

1. PubTic Service Electric and Gas Company, "Final Safety Analysis
Report, Hope Creek Generating Station Unit 1," Volumes 1-20 and
Amendments 1-8

2. U.S. Nuclear Regulatory Commission, "Safety Evaluation Report
Related to the Operation of Hope Creek Generating Station,"
USNRC Report NUREG-1048, dated October 1984

3. Letter dated November 23, 1984 from Richard W. Starostecki, NRC
Region I to Chester Siess, ACRS, enclosing NRC Region I
Evaluation of Construction Quality at Hope Creek Generating
Station as of November 1984, Presented to ACRS Subcommittee
November 28-29, 1984

4. Letter dated December 12, 1984 from Bruce A. Preston, Public
Service Electric & Gas Co., to C. P. Siess, ACRS, attaching
responses to questions from the ACRS Subcommittee meeting of
November 28-29, 1984
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON 25, D, C,

March 14, 1960

Honorable John A. McCone
Chairman

U, S, Atomic Energy Commission
Washington 25, D. C,

Subject: HUMBOLDT BAY POWER PLANT - PACIFIC GAS AND ELECTRIC COMPANY

Dear Mr. McCone:

At its twenty-fourth meeting, March 10-12, 1960, the Advisory Committee
on Reactor Safeguards reviewed the proposed 200 MW (thermal) boiling
water reactor and vapor suppression containment for the Pacific Gas and
Electric Company at Humboldt Bay, California.

This reactor and its containment concept had previously been reviewed

by the ACRS at its September and November, 1959, meetings and by the
ACRS Subcommittee meetings of October 29, 1959, and February 25, 1960.
The Committee reviewed the Preliminary Hazards Summary Report and subse-
quent Amendments Nos. 1 to 6, referenced below. The Committee had the
benefit of advice from the AEC Staff and others.

Presupposing continued generally favorable experience with boiling
water reactors of this type, it is the opinion of the Committee that
the conceptual design of this boiling water reactor is adequate for
this site with conventional pressure vessel type of containment,

Because of the high population density relatively close to this site
and other unfavorable site factors, it is essential that the reactor
be well contained.

It is not clear how much of the total reactor system will be housed
within the vapor suppression chamber. The information so far provided
does not demonstrate the suitability of the steam condensing system.
Further tests are necessary.,
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Subject: Humboldt Bay Power Plant

The Advisory Committee on Reactor Safeguards believes that while the
concept has merit it has not yet been demonstrated that the vapor
suppression system proposed can be relied upon to protect the health
and safety of the public at this site,

Sincerely yours,

/s/

Leslie Silverman
Chairman
cc: A.R. Luedecke, GM
W.F.Finan, OGM
H.L.Price, DL&R

References:

1) Preliminary Hazards Summary Report - Humboldt Bay Power
Plant Unit No. 3, April 15, 1959.

2) Amendment No. 1 to Application of Pacific Gas and Electric
Company, July 20, 1959.

3) Amendment No. 2 to Application of Pacific Gas and Electric
Company, July 1959.

4) Addenda A and B - Amendment No. 3 to Application of Pacific
Gas and Electric Company, September 1959,

5) Amendment No. 4 to Application of Pacific Gas and Electric
Company, November 1959.

6) Amendment No. 5 to Application of Pacific Gas and Electric
Company, November 30, 1959.

7) Amendment No. 6 to Application of Pacific Gas and Electric
Company, January 29, 1960.
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

June 27, 1960

Honorable John A. McCone
Chairman

U. S. Atomic Energy Commission
Washington 25, D. C.

Subject: HUMBOLDT BAY POWER PIANT - PACIFIC GAS AND ELECTRIC COMPANY
Dear Mr., McCone:

As part of its 26th meeting, at Moss Landing, California, on June 23,
1960, the Advisory Committee on Reactor Safeguards reviewed the
Pacific Gas and Electric Company's Humboldt Bay reactor project.,

The Committee had been supplied with Amendments 7 and 8 and opinions
from the AEC staff and others on these amendments. The Committee
stated in its March 14, 1960, letter that the site was suitable for
a 200 MW (thermal) power reactor of the boiling water type with con-
ventional containment but recommended further testing of the suita-
bility of the steam suppression system. At previous meetings the
Committee reviewed the preliminary hazards report and Amendments 1
through 6 pertaining to the preliminary reactor design and its vapor
suppression system.

At the present stage there are several design features which the
applicant is still evaluating. Among these features is the Zircaloy-2
fuel element cladding, where some concern exists regarding self-
propagation of small defects, but where stainless steel could be sub-
stituted. Another is the control rod system, which adds reactivity

if a rod falls downward under the influence of gravity. Consequently,
special reliability of the rod-positioning devices and rod-position
indication is required.

At Moss Landing the Committee witnessed a full-scale pressure sup-
pression system test of a 1/48-segment., It appears from the actual
test and on the basis of the reported series of measurements, that a
satisfactory suppression system can be designed for this reactor.
Application of these data to other designs would require further
analysis.
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The Committee believes that baffles in the pool between each vent
pipe would make proof test and full-scale conditions comparable. The
Committee concurs with the proposed installation of baffle plates in
front of the 40-inch vent pipes and of the 40-inch ring header.

It is the Committee's opinion that the proposed suppression system
adequately protects those parts of the primary system housed within
the dry well, which includes the pressure vessel and approximately

20 percent of the primary piping. However, the major portion of the
primary piping is outside the dry well and is uncontained against loss
of coolant in the event of a pipe rupture or failure of the isolation
valve., The Committee believes that double isolation valves will pro-
vide adequate protection and believes that as much of the primary
piping system as possible outside of the dry well should be shrouded
and the shroud vented to the pressure suppression system.

With the modifications suggested above, the Committee believes that a
200 MW (thermal) boiling water reactor of the design and features pro-
posed can be adequately contained and that it may be constructed with
reasonable assurance that it can be operated with the proposed pressure
suppression system at the site selected without creating undue hazard
to the health and safety of the public.

Sincerely yours,

/s/

Leslie Silverman
Chairman
cc: A.R.Luedecke, GM
W.F.Finan, OGM
H.L.Price, DL&R

References:

(1) Amendment No. 7 to Application of Pacific Gas & Electric Company,
May 6, 1960

(2) Amendment No. 8 to Application of Pacific Gas & Electric Company,
May 27, 1960
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, 25, D, C.

July 25, 1960

Honorable John A. McCone
Chairman

U. S. Atomic Energy Commission
Washington 25, D. C.

Subject: HUMBOLDT BAY POWER PIANT - PACIFIC GAS AND
ELECTRIC COMPANY

Dear Mr. McCone:

At its twenty-seventh meeting, in Washington, D. C., on July 20-22,
1960, the Advisory Committee on Reactor Safeguards met with and
was advised by the applicant of its proposals to resolve the rec-
ommendations made in our letter of June 27, 1960.

As indicated in General Luedecke's letter to me dated July 21,
1960, the applicant proposed to install double isolation valves
welded in tandem outside the dry well. These valves will be
located immediately outside the dry well and the first valve
will connect with a shroud tube which is an extension of the dry
well,

It is the opinion of the Advisory Committee on Reactor Safeguards
that this proposed arrangement will meet the recommendations con-
tained in the next to last paragraph in our letter dated Jume 27,
1960.

Sincerely yours,

/s/

Leslie Silverman
Chairman

Reference:
Letter from A.R.Luedecke to L,Silverman dated July 21, 1960

cc: A.,R.Luedecke, GM

W.F.Finan, OGM
H.L.Price, DL&R
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

April &4, 1962

Honorable Glenn T. Seaborg
Chairman

U. S. Atomic Energy Commission
Washington, D. C.

SUBJECT: REPORT ON THE HUMBOLDT BAY REACTOR OF THE PACIFIC GAS
AND ELECTRIC COMPANY

Dear Dr. Seaborg:

At its fortieth meeting, the Advisory Committee on Reactor Safeguards
met with the applicant and AEC staff to review the request of the
Pacific Gas and Electric Company for consideration for an operating
license. The Committee had the benefit of a previous review with

the applicant at its thirty-eighth meeting in December 1961 in regard
to the proposed operation following a visit of the AEC staff and an
ACRS subcommittee to the Humboldt Bay site. The Committee also
reviewed the reports referenced below.

The Committee discussed with the staff and the applicant shutdown
margins, burnout correlations, burnout ratios, incore monitors, safety
circuits, and the detection of possible control rod separations. The
Committee recognizes that several of these problems are common to a
number of reactors and it is actively considering them on a general
basis at present. The Committee suggests that the shutdown margin

be initially set at 0.01 Ak with any rod wholly out of the core and
completely unavailable. The Committee is currently reviewing this
problem for a number of related reactors and suggests this value on

the basis of consistence with other reactors for interim use pending

a final resolution of the problem. The Committee believes that the
burnout correlation and burnout ratios should remain rather conserva-
tive at present pending study of the information currently being
accumulated by various groups. We recommend that, for the present,

a minimum burnout ratio of 2, calculated using the applicant's suggested
correlation, be specified. The Committee believes that it is not necessary
to provide an automatic shutdown capability on signal from the incore
monitors but that the signal from incore monitors should be displayed
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or checked often where this is possible, and that these monitors be
maintained well and used as an essential means for gathering infor-
mation,

The Committee has some doubts concerning the use of extensive neutron
monitor signal smoothing circuits in conjunction with the reactor safety
instrumentation. It recognizes that all circuits contain some smoothing
features, but the extensive use of these circuits with their inherent
loss of detailed information and time response delays has safety
implications. The Committee suggests that the applicant be cautious in
the use of such circuits and that the staff and the applicant consider
this problem more carefully--particularly with regard to making detailed
nuclear flux information available at once to the reactor operator.

The Committee suggests that the applicant adopt some method of checking
for control rod separations each time the reacvor is brought to critical
and whenever major control rod movements are made. This check should
occur as early as feasible during the rod withdrawal and should probably
be dependent on neutron flux signal changes.

The Committee also reviewed in detail the question of routine and
accidental releases of radioactive gases in relation to the significance
of the topography and meteorology of Humboldt Bay.

After its numerous reviews and consideration of the detailed staff
analysis, the Committee believes there are no serious unsolved problems
in regard to design and construction existing in this reactor. The
Committee is aware, however, that there are still problems in the case
of radioactivity control, operating and supervisory staff, and start-up
operating and emergency procedures. We believe that these are matters
of concern for the AEC staff rather than subjects for further review by
the ACRS.

When the above matters on operating staff and procedures are resolved
between the staff and the applicant, it is the opinion of the ACRS that
this reactor can be operated without undue hazard to the health and
safety of the public.

Sincerely yours,

/s/

F. A, Gifford, Jr.
Chairman

References attached
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