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Mr. B. K. Kanga, Director S

Three Mile Island Unit 2
GPU Nuclear Corporation

P.0. Box 480
Middletown, PA 17057

Dear Mr. Kanga:

Subject: Three Mile Island Nuclear Station, Un1t 2
Operating License No. DPR-73
Docket No. 50-320
Appendix R Exemption Request

The Fire Protection Rule, (10 CFR 50.48) published on November 19, 1980,

became effective on February 17, 1981, and required the results of certain

tasks to be submitted to the Nuclear Regulatory Commission (NRC) by

March 19, 1981. By letter dated March 24, 1981, you applied for exemption

:;om some of the schedular requirements of 10 CFR 50.48(c) for the following
ems:

(1) 10 CFR Part 50 Appendix R, Section II1.G. - "Fire Protection of
Safe Shutdown Capability"

{2) 10 CFR Part 50 Appendix R, Section III.0. - "0il Collection System
for Reactor Coolant Pump"

You also requested relief from the schedular redquirements contained in
Section 9.0 of the TMI-2 Safety Evaluation Report, Supplement No. 2, dated
February 1978, for "Fire Hose Stations Systems" and "Automatic Water Suppres-
sion in Diesel Room Basement."

The staff responded to you in a letter dated May 7, 1981, which required that
an updated Fire Hazards Analysis (FHA) be completed and submitted to the NRC,
before a determination would be made on the exemption request. The revision

to the FHA was made on June 15, 1982.

With respect to items related to safe shutdown capability, the staff agrees
with the licensee that the TMI-2 reactor i1s in a cold shutdown condition

with no active systems. required for core cooling. However, certain instru-
mentation is required for monitoring various parameters such as reactor
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coolant temperature and neutron flux level to insure that a cold shutdown
condition is maintained. Additionally, several backup systems are required
which can provide makeup and maintain pressurization for the reactor coolant
system if necessary. It is the staff's opinion that even thouga Appendix R
requirements are not appropriate for the unique conditions at TMI-2, the
Proposed Technical Specifications and the Recovery Operations Plan would be
acceptable as an alternative location for specific fire protection require-
ments for systems used to maintain and verify that cold shutdown. Therefore
it is our position that systems used for monitoring or maintaining the reactor
in a stable cold shutdown condition (e.g., monitoring instrumentation, the
Mini-Decay Heat Removal System and the gtandby Pressure Control System) should
have fire protection features. Even though an exemption to the schedular
requirements of 10 CFR 50.48(c) is granted relative to Section III.G of
Appendix R, you should submit to the NRC a summary of present and proposed
fire protection features for systems required to maintain or monitor cold
shutdown. You should also submit a change to your Technical Specifications

to include the proposed features within 60 days of the date of the exemption.

With regard to the 0il1 Collection System for reactor coolant pumps, the staff
finds that an exemption to the schedular requirements of 10 CFR 50.48(c) is
warranted because of the shutdown condition of TMI-2 and the prohibition to
operate the pumps per the technical specifications.

In summary, the Commission has granted your exemption request that the date
for submittal of documents relative to 10 CFR 50.48(c) and 10 CFR 50,
Appendix R, Sections III.G and II1.0 be extended for the remainder of the
recovery mode as described in the enclosed exemption (Enclosure 1). A copy
of this exemption is being filed with the Office of the Federal Register
for publication.

Enclosure 2 provides a rewording of the "request for information" included
with Generic Letter 81-12. This rewording is the result of meetings with
representative licensees who felt that clarification of the request would help
expedite responses. It does not include any new requests and, therefore,
g{]}znot adversely affect licensees' ability to respond to Generic Letter

Enclosure 3 provides information regarding our criteria for evaluating
exemption requests from the requirements of Section III.G.2 of Appendix R.

In a letter dated March 13, 1984, the staff provided comments on your
June 15, 1982 Fire Hazards Analysis.
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The staff and its consultant have also reviewed the Fire Hazards Analysis
and conclude that because of the shutdown condition of the TMI-2 reactor,
the commitment made in the SER, Supplement No. 2, dated February 1978,

need not be met as long as the facility is maintained in its current mode.

Sincerely,

Bernard J. Snydég, Program 1rector
Three Mile Island Program Office
Office of Nuclear Reactor Regulation

Enclosures:

1. Exemption

2. Rewording of Request for Information
3. Criteria for Evaluating Requests

4. Notice of Issuance

cc: J. Barton
J. Byrne
J. Larson
Service Distribution List
(see attached)
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Or. Thomas Murley ]
Regional Administrator, Region 1
U.S. Nuclear Regulatory Commission
631 Park Avenue

King of Prussia, PA 19406

John F. Wolfe, Esq., Chairman,
Administrative Judge

3409 Shepherd St.

Chevy Chase, MD. 20015

Dr. Oscar H. Paris
Administrative Judge
Atomic Safety and Licensing
Board Panel
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dr. frederick H. Shon
Administrative Judge
Atomic Safety and Licensing

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

Karin 4. Carter

Assistant Attorney General
505 Executive House

P.0. Box 2357

Harrisburg, PA 17120

Or. Judith H. Johnsrud

Environmental Coalition on
Nuclear Power

433 Orlando Ave.

State College, PA 16801

George F. Trowbridge, Esq.

Shaw, Pittman, Potts and
Trowbridge

1800 M. St., Nu.

Washington, 0.C. 20036

Atomic Safety and Licensing Board Panel
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Atomic Safety and Licensing Appeal Panel
U.S. Nuclear Regulatory Commission
dashington, D.C. 20555

Secretary o
4.S. tuclear eguiatory Zommission

ATTN: Chief, Jocxeting 3 Service 8ranch
“ashingzon, 3.2. 20555

Mr. Larry Hochendoner
Dauphin County Commissioner
P.0. Sox 1295

Harrisburg, PA 17108-1295

John £. Minnich, Zhairperson,

Dauphin Zounty Bpard of Commissioners
Dauphin County Courchouse

Front and Marke: Stree:s

varrisburg, PA 17101

Dauphin Zounty Office of Emergency
preparedness

Court <ouse, Room 7

front 3 Market Stree:s

Harrisburg, PA 17101

y.S. Environmental Srotection Agency
Region II: Office

ATTN: EIS Zoorzinacor

Curtis Building ‘Sixth “1gor)

6th & dalnut Stree:s

2hiladelpnia, PA 15105

Thomas M. Serusky, Qirector

gureau 5¢ 2adiatisn 2rstection
Separtmens of Inviranmenzal lesources
?.0. Box 2963

<arrisburg, 24 17720

David “ess
Q¢€ice of Irvircnmenzai 2lanning

ceparThen: 3¢ Environmenta: 2esources
3.2, 3ox 22€3
“aerighurg, 9%

amegn

~slhivvag o

[T

crcF /2 0F (7

Willis Bixby, Site Manager
U.S. Department of Energy
P.0. Box B8

Middletown, PA 17057-0311

David J. McGoff

Division of Three Mile Island Programs
NE-23

U.S. ODepartment of Energy

Mashington, D.C. 20545

William Lochstet

104 Davey Laboratory
Pennsylvania State University
University Park, PA 16802

Randy Myers, Editorial
The Patriot

812 Market St.
Harrisburg, PA 17105

Robert B. Borsum

Babcock & Wilcox

Nuclear Power Generation Division
Suite 220

7910 Woodmount Ave. .
Bethesda, M0. 20814

Michael Churchhill, Esq.
PILCOP

1316 Walnut St., Suite 1632
Philadelphia, PA 19107

Linda W. Little
5000 Hermitage DR,
Raleigh,NC 27612

Marvin [. Lewis
6504 Bradford Terrace
Philadelphia, PA 19149

Jane Lee
183 Yalley Rd.
Etters,PA 17319

J.B. Liberman, Esquire
Berlack,Israels, Liberman
26 droadway

New York, NY 10004

Walter W. Cohen, Consumer Advocate
Oepartment of Justice

Strawberry Square, iith floor
Harrisburg, PA 17127

Edward 0. Swar:2

Board of Supervisors
Londonderry Township
RFD #1 Geyers Church Rd.
Middletown, PA 17057

Robert L. Knupp, Esquire
Assistant Solicitor
Knuop and Andrews

P.0. Sox ®

307 N. Front St.
Marrisbur3, °A 17198

John Levin, Esquire

Pennsylvania Public Jtilities Comm.
P.0. Box 3265

HMarrisburg, PA 17120

Honorable Mark Zohen
212 - vain Zapital 2,:laing
-areisburg, 2A 7120

Mr. Z4win ‘intner
txecutive .ice Sresisent
Jener:’ dublig leilisigg
130 Intersace dariway
darsizzany, WS 27052



PAGE /3. OF ([ 7

UNITED STATES NUCLEAR REGULATORY COMMISSION

In the Matter of E
GENERAL PUBLIC UTILITIES NUCLEAR Docket No. 50-320
CORPORATION
(Three Mile Island Nuclear Station,
Unit 2)
EXEMPTION
I.

GPU Nuclear Corporation, Metropolitan Edison Company, Jersey Central Power

and Lighf Company and Pennsylvania Electric Comﬁény (collectively, the licensee)
are the holders of Facility Operating License No. DPR-73, which had authorized
operation of the Three Mile Island Nuclear Station, Unit 2 (TMI-2) at power
levels up to 2772 megawatts thermal. The facility, which is located in
Londonderry Township, Dauphin County, Pennsylvania, is a pressurized water

reactor previously used for the commercial generation of electricity.

By Order for Modification of License, dated July 20, 1979, the Licensee's
authority to operate the facility was suspended and the Licensee's authority
was limited to maintenance of the facility in the present shutdown cooling
mode (44 Fed. Reg. 45271). By further Order of the Director, Office of
Nuclear Reactbr Regulation, dated February 11, 1980, a new set of formal
license requirements was imposed to reflect the post-accident condition of
the facility and to assure the continued maintenance of the current safe,
stable, long-term cooling condition of the facility (45 Fed. Reg. 11292).
This 1icense provides, among other things, that it is subject to all rules,

regulations and Orders of the Commission now or hereafter in effect.
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On November 19, 1980, the Commission published a revised Section 10 CFR

50.48 and a new Appendix R to 10 CFR 50 regarding fire protection features

of nuclear power plants (45 FR 76602). The revised Section 50.48 and
Appendix R became effective on February 17, 1981. Section 50.48(c) estab-
lishes the schedules for satisfying the provisions of Appendix R. Section III
of Appendix R contains 15 subsections, lettered A through 0, each of which .
specifies requirements for a particular aspeci.of the fire protection features
at a nuclear power plant. Two of these 15 subsections, III.G and III.O, are
the subject of this Exemption. Subsection III.G specifies detailed require-
ments for fire protection of the equipment used for safe shutdown by means

of separation and barriers (II11.G.2). If the requirements for separation

and barriers cannot be met in an area, alternative safe shutdown capability,

independent of that area and equipment in that area, is required (III.G.3).

Subsection II1.0 requires that the reactor coolant pump be equipped with an oil
collection system if the containment is not inerted during normal operation.
The system has fo be capable of collecting lube o0il from all potential
pressurized and unpressurized leakage sites in the reactor coolant pump

lube 01l systems.
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Section 50.48(c) requires completion of all modifications to meet the
provisions of Appendix R within a specified time from the effective date

of this fire protection rule, February 17, 1981, except for modifications

to provide alternative safe shutdown capability. These latter modifications
(I11.G.3) require NRC review and approval and Section 50.48(c) requires
their completion within a certain time after NRC approval. The date for
submittal of design descriptions of any modifications to provide alternative
safe shutdown capability is specified as March 19, 1981.

By letter dated March 24, 1981, the licensee requested exemptions from
10 CFR 50.48(c) with respect to the requirements of Section I11I.G and
I11.0 of Appendix R as follows:

(1) Extend until the end of the Recovery Mode the date for filing additional
exemptions or complying with the provisions of Section II1.G as required

by 10 CFR 50.48(c).

(2) Extend until the end of the Recovery Mode, the date for filing additional
exemptions or complying with the provisions of Section I11.0 as required

by 10 CFR 50.48(c).

With regard to the exemption requests, when this fire protection rule

was approved by the Commission, it was understood that the time required
for each licensee to reexamine those previously-approved configurations at
its plant to determine whether they meet the requirements of Section II11.G

of Appendix R to 10 CFR 50 was not well known and would vary depending upon
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the degree 0f conformance. For each item of nonconformance that was found,

a fire hazards analysis had to be performed to determine whether the exist-

ing configuration provided sufficient fire protection. If it did not, modi-
fications to either meet the requirements of Appendix R or to provide some
other acceptable configuration that could be justified had to be designed.
Where fire protection features alone could not ensure protection of safe
shutdown capability, alternative safe shutdown capability had to be designed

as required by Section III.G.3 of Appendix R. Depending upon the extensiveness
and number of the areas involved, the time redﬁired for this reexamination,
reanalysis and redesign could vary from a few months to a year or more. The
Commission decided, however, to require one, short-term date for all licensees
in the interest of ensuring a best-effort, expedited completion of compliance
with the fire protection rule, recognizing that there would be a number of
1icensees who could not meet these time restraints but who could then request
appropriate relief through the exemption process. Because of the unique
condition of the TMI-2 reactor, additional information had to be obtained

by the staff before a decision could be made regarding fhe applicability of
Appendix R. This information was requested in a letter dated May 7, 1981. In .
this letter, the licensee was required to submit a revised Fire Hazards Analysis
(FHA) before the exemption request would be considered further. The FHA was
submitted by the licensee on June 15, 1982.
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Prior to the issuance of Appendix R, TMI-2 had been reviewed agafﬁst the
criteria of Appendix A to thg Branch Technical Position 9.5-1 (BTP 9.5-1).

The BTP 9.5-1 was developed to resolve the lessons learned from the fire

at Browns Ferry Nuclear Plant. It is broader in scope than Appendix R,

formed the nucleus of the criteria developed further in Appendix R and its
present, revised form constitutes the section of the Standard Review Plan

used for the review of applications for constructign permits and operating
licenses of new plants. The review of the Fire Hazards Analysis based on
Appendix R and BTP 9.5-1 was completed by the NRC staff and its fire protection
consultant and a Fire Protection Safety Evaluation Report (FPSER) was provided
to the staff by the consultant on February 28, 1983. Even though the fire
hazards analysis was acceptable, several suggestions were proposed by our
contractor relative to the licensee's fire protection program. These

suggestions were discussed in a letter to the licensee dated March 13, 1984.

With respect to items relating to safe shutdown capability, the staff agrees
with the 1icensee that the TMI-2 reactor is in a cold shutdown condition with

no active systems required for core cooling. However, certain instrumentation
is required for monitoring various parameters such as reactor coolant temperature
and neutron flux level to insure that a cold shutdown condition is maintained.
Additionally, sgveral backup systems are required which can provide makeup

and maintain pressurization for the reactor coolant system if necessary. It is
the staff's opinion that even though Appendix R requirements are not appro-

priate for the unique conditions at TMI-2, the Proposed Technical Specifications
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and the Recovery Operations Plan would be acceptable as an alternative location
for specific fire protection requirements for systems used to maintain and

verify that cold shutdown. Therefore, it is our position that systems used for
monitoring or maintaining the reactor in a stable cold shutdown condition (e.g.
monitoring instrumentation, the Mini-Decay Heat Removal System and the Standby

Pressure Control System) should have fire protection features.

A summary of present and proposed fire protection.féatures for systems required
to maintain or monitor a cold shutdown as discussed above should be submitted to
the NRC in addition to a change to your Technical Specifications to include these
proposed features within 60 days of the date of this exemption.

With regard to the 0il Collection System for reactor coolant pumps, the staff
finds that an exemption to the schedular requirements of 10 CFR 50.48(c) is
warranted because of the shutdown condition of TMI-2 and the prohibition to
operate the pumps per the technical specifications.

Iv.

Accordingly, the Commission has determined that, pursuant to 10 CFR 50.12,
an exemption is authorized by law and will not endanger 1ife or property
or the common defense and security and is otherwise in the public interest.
The Commission hereby grants the following exemptions with respect to the

requirements of 10 CFR Part 50.48(c):
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(1) Extend until the end of the Recovery Mode, the date for filing addi-
tional exemptions or complying with the provisions of Section III.G as
required by 50.48(c).

(2) Extend until the end of the Recovery Mode, the date for filing exemp-
tions or complying with the provisions of Section III.0 as required by
50.48(c);

The NRC staff has determined that the granting o} this Exemption will not
result in any significant environmental impact and that pursuant to
10 CFR 51.5(d)(4) an envirommental impact statement or negative declaration
and environmental impact appraisal need not be prepared in connection with
this action.

FOR THE NUCLEAR REGULATORY COMMISSION

A LA

Harold R. Denton, Director
Office of Nuclear Reactor Regulation

Dated at Bethesda, Maryland
this 18th day of May, 1984.
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ENCLOSURE 2
CLARIFICATION OF GENERIC LETTER

On February 20, 1981, generic letter 81-12 was forwarded to all reactor licensees
with plants licensed prior to January 1, 1979. The letter restated the require-
ment of Section 50.48 to 10 CFR Part 50 that each licensee would be required

to reassess areas of the plant where cab1g§ or equipment including associated
non-safety circuits of redundant trains of systems necessary to achieve and
maintain hot shutdown conditions are located to determine whether the requiref
ments of Section III.G.2 of Appendix R to 10 CFR 50 were satisfied. Addition;
ally, Enclosure 1 and Enclosure 2 of the generiE letter requested additional
information concerning those areas of the plant requiring alternative shutdown
capability. Section 8 of Enclosure 1 requested information for the systems,
equipment and procedures of alternative shutdown capability and Enclosure 2
defined associated circuits and requested information concerning associated

circuits for those areas requiring alternative shutdown.

In our review of licensee submittals and meetings with licensees, it has become
apparent that the request for information should be clarified since a lack

of clarity could result in the submission of either insufficient or excessive
information. Thus, the staff has rewritten Section 8 of Enclosure 1 and
Enclosure 2 of the February 20, 1981 generic letter. Additionally, further
clarification of the definition of associated circuits has been provided to

aid in the reassessments to determine compliance with the requirements of
Sections III1.G.2 and II1.G.3 of Appendix R. In developing this rewrite we

have considered the comment of the Nuclear Utility Fire Protection Group.

The attached rewrite of the Enclosures contains no new requirements but

merely attempts to clarify the request for additional information.
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Licensees who -have not responded to the February 20, 1981 generic letter,
may choose to respond to the enclosed request for information. Since the
enclosed request for information is nqt new, but merely clarification of
our previous letter, responding to it should not delay any submittals in
progress that are based upon February 20, 1981 letter. Licensees whose
response to the February 20, 1981 letter, has been found incomplete
resulting in staff identification of a major unresolved item (i.e., asso-
ciated éircuits), may choose to respond to pertingnt sections of the
enclosed request for information in order to c10§e‘open items (i.e., open

item for associated circuits, use rewrite to Enclosure 2).

If additional clarification is needed, please contact the staff Project

Manager for your plant.
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Attachment 1 to Enclosure 2

REWRITE OF SECTION 8 REQUEST FOR ADDITIONAL INFORMATION

The following is a rewrite of the staff's request for additional information
concerning design modification to meet the requirements of Section III.G.3 of
Appendix R. The following contains no new requests but is merely a rewording

of Section 8 of Enclosure 1 of the February 20, 1981 generic letter.

1. Identify those areas of the plant that will not meet the requirements of
Section III.G.2 of Appendix R and, thus alternative shutdown will be pro-
vided or an exemption from the requirements-éf Section II1.G.2 of Appendix R
will be provided. Additionally provide a statement that all other areas
of the plant are or will be in compliance with Section III.G.2 of Appendix R.

For each of those fire areas of the plant requiring an alternative shutdown
system(s) provide a complete set of responses to the following requests for

each fire area:

a. List the system(s) or portions thereof used to provide the shutdown

capability with the loss of offsite power.

b. For thbsevsystems identified in "1a" for which alternative or dedicated
shutdown capability must be provided, 1ist the equipment and components
of the normal shutdown system in the fire area and identify the functions
of the circuits of the normal shutdown system in the fire area (power to
what equipment, control of what components and instrumentation). Describe
the system(s) or portions thereof used to provide the alternative shutdown
capability for the fire area and provide a table that 1ists the equipment

and components of the alternative shutdown system for the fire area.
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For each alternative system identify the function of the new circuits
being provided. Identify the location (fire zone) of the alternative
shutdown equipment and/or circuits that bypass the fire area and verify
that the alternative shutdown equipment and/or circuits are separated

from the fire area in accordance with Section III.G.2.

Provide drawings of the alternative shutdown system(s) which highlight
any connections to the normal shutdown systems (P&IDs for piping and
components, elementary wiring diagrams 6f electrical cabling). Show
the electrical location of all breakers for power cables, and isolation
devices for control and instrumentation circuits for the alternative

shutdown systems for the fire area.

Verify that changes to safety systems will not degrade safety systems;
(e.g., new isolation switches and control switches should meet design
criteria and standards in the FSAR for electrical equipment in the
system mounted in should also meet the same criteria (FSAR) as other
safety related cabinets and panels; to avoid inadvertent isolation
from the control room, the isolation switches should be keylocked or
alarmed 1nithe control room if in the "local" or "isolated" position;
periodic checks should be made to verify that the switch is in the
proper position for normal operation; and a single transfer switch or
other new device should not be a source of a failure which causes

loss of redundant safety systems).
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Verify that licensee procedures have been or will be developed which
describe the tasks to be performed to effect the shutdown method. Pro-

vide a summary of these procedures outlining operator actions.

Verify that the manpﬁwer required to perform the shutdown functions
using the procedures of e. as well as to provide fire brigade members
to fight the fire is available as required by the fire brigade technical
specifications.

Provide a commitment to perform adequate acceptance tests of the
alternative shutdown capability. These tests should verify that:
equipment operates from the local control station when the transfer
or isolation switch is placed in the "local" position and that the
equipment cannot be operated from the control room; and that equipment
operates from the control room but cannot be operated at the local
control station when the transfer isolation switch is in the "remote"

position.

Provide Technical Specifications of the surveillance requirements and
1imiting conditions for operation for that equipment not already
covered by existing Technical Specifications. For example, if new
jsolation and control switches are added to a shutdown system, the
existing Technical Specification surveillance requirements should

be supplemented to verify system/equipment functions from the alter-
nate shutdown station at testing intervals consistent with the guide-
lines of Regulatory Guide 1.22 and IEEE 338. Credit may be taken for

other existing tests using group overlap test concepts.
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i. For new equipment comprising the alternative shutdown capability,
verify that the systems available are adequate to perform the neces-
sary shutdown function. The functions required should be based on
previous analyses, if possible (e.g., in the FSAR), such as a loss of
normal ac power or shutdown on Group 1 isolation (BWR). The equipment
required for the alternative capability should be the same or equiva-

lent to that relied on in the above anlaysis.

j. Verify that repair procedures for cold shutdown systems are developed
and material for repairs is maintained on site. Provide a summary of

these procedures and a 1ist of the material needed for repairs.



e

PaGE 2¢ UE G 1

Attachment 2 to Enclosure 2

SAFE SHUTDOWN CAPABILITY

The following discusses the requirements for protecting redundant and/or
alternative equipment needed for safe shutdown in the event of a fire. The
requirements of Appendix R address hot shutdown equipment which must be

free of fire damage. The following requirements also apply to cold shutdown
equipment if the licensee elects to demonstrate that the equipment is to be
free of fire damage. Appendix R does allow repairable damage to cold shutdown

equipment.

Using the requirements of Section III.G. and III.L of Appendix R, the capa-
bility to achieve hot shutdown must exist given a fire in any area of the
plant in conjunction with a loss of offsite power for 72 hours. Section III.G
of Appendix R provides four methods for ensuring that the hot shutdown capa-
bility is protected from fires. The first three options as defined in

Section II1.G.2 provides methods for protection from fires of equipment

needed for hot shutdown:

1. Redundant systems including cables, equipment, and associated circuits

may be separated by a three-hour fire rated barrier; or,

2. Redundance systems including cables, equipment and associated circuits may
be separated by a horizontal distance of more than 20 feet with no inter-
vening combustibles. In addition, fire detection and an automatic fire

suppression system are required; or,
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3. Redundant systems including cables, equipment and associated circuits may
be enclosed by a one-hour fire rated barrier. In addition, fire detectors

and an automatic fire suppression system are required.

The last option as defined by Section III.G.3 provides an alternative shutdown

capability to the redundant trains damaged by a fire.

4. Alternative shutdown equipment must be independent of the cables, equip-
ment and associated circuits of the redunddﬁt systems damaged by the fire.

\

Associated Circuits of Concern

The following discussion provides; A) a definition of associated circuits for
Appendix R consideration, B) the guidelines for protecting the safe shutdown
capability from the fire-induced failures of associated circuits and C) the
information required by the staff to review associated circuits. The defi-
nition of associated circuits has not changed from the February 20, 1981
generic letter; but is merely clarified. It is important to note that our
interest is only with those circuit (cables) whose fire-induced failure

could effect shutdown. The guidelines for protecting the safe shutdown
capability from the fire-induced failures of associated circuits are

not requirements. These guidelines should be used only as guidance when

needed. These guidelines do not 1imit the alternatives available to the

licensee for protecting the shutdown capability. A1l proposed methods for
protection of the shutdown capability from fire-induced failures will be

evaluated by the staff for acceptability.



PAGE 2B OF ( 1

A. Our concern is that circuits within the fire area will receive fire damage
which can affect shutdown capability and thereby prevent post-fire safe
shutdown. Associated Circuits* of Concern are defined as those cables

(safety related, non-safety related, Class IE, and non-Class IE) that:

1. Have a physical separation less than that required by Section III.G.2
of Appendix R, and;

2. Have one of the following:

a. a common power source with the shutdown equipment (redundant or
alternative) and the power source is not electrically protected
from the circuit of concern by coordinated breakers, fuses, or

similar devices (see diagram 2a), or

b. a connection to circuits of equipment whose spurious operation
would adversely affect the shutdown capability (e.g., RHR/RCS
isolation vavles, ADS valves, PORVs, steam generator atmospheric

dump valves, instrumentation, steam bypass, etc.) (see diagram 2b), or
c. a common enclosure (e.g., raceway, panel, junction) with the shutdown

cables (redundant and alternative) and,

*The definition for associated circuits is not exactly the same as the

definition presented in IEEE-384-1977.



PAGE 27 oF (9

-4-

(1) are not electrically protected by circuit breakers, fuses or

similar devices, or

(2) will allow propégation of the fire into the common enclosure,

(see diagram 2c).

The following guidelines are for protecting the shutdown capability from
fire-induced failures of circuits (cables) Tn'the fire area. The guidance
provided below for interrupting devices applies only to new devices in-
stalled to provide electrical isolation of associated circuits of concern,
or as part of the alternative or dedicated shutdown system. The shutdown
capability may be protected from the adverse effect of damage to associated

circuits of concern by the following methods:

1. Provide protection between the associated circuits of concern and

the shutdown circuits as per Section II1.G.2 of Appendix R, or
2. a. For a conmon power source case of associated circuit:

Provide load fuse/breaker (interrupting devices) to feeder
fuse/breaker coordination to prevent loss of the redundant or
alternative shutdown power source. To ensure that the following

coordination criteria are met the following should apply:
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EXAMPLES OF ASSOCIATED CIRCUITS OF CONCERN
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(1) The associated circuit of concern interrupting devices

(2)

(breakers or fuses) time-overcurrent trip characteristic
for all circuits faults should cause the interrupting
device to 1ntefrupt the fault current prior to initiation
of a trip of any upstream interrupting device which will

cause a loss of the common power source,

The power source shall supply the qeééssary fault current
for sufficient time to ensure the proper coordination

without loss of function of the shutdown loads.

The acceptability of a particular interrupting device is considered

demonstrated if the following criteria are met:

(1)

(i1)

The interrupting device design shall be factory tested to
verify overcurrent protection as designed in accordance with

the applicable UL, ANSI, or NEMA standards.

For Tow and medium voltage switchgear (480 V and above)
circuit breaker/protective relay periodic testing shall
demonstrate that the overall coordination scheme remains
within the 1imits specified in the design criteria. This

testing may be performed as a series of overlapping tests.
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(iii) Molded case circuit breakers shall periodically be manually
exercised and inspected to insure ease of opefation. On a
rotating refueling outage basis a sample of these breakers
shall be tested to determine that breaker drift is within
that allowed by the design criteria. Breakers should be .
tested in accordance with an accepted QC testing methodology

such as MIL STD 10 5 D.

(iv) Fuses when used as interrupting devices do not require
periodic testing, due to their stability, lack of drift,
and high reliability. Administrative controls must insure
that replacement fuses with ratings other than those

selected for proper coordinating are not accidentally used.

For circuits of equipment and/or components whose spurious operation

would affect the capability to safely shutdown:

(1) provide a means to isolate the equipment and/or components from.
. ‘the fire area prior to the fire (i.e., remove power cables, open

circuit breakers); or

(2) provide electrical isolation that prevents spurious operation.
Potential isolation devices include breakers, fuses, ampli-
fiers, control switches, current XFRS, fiber optic couplers,

relays and transducers; or
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(3) provide a means to detect spurious operations and then proce-
dures to defeat the maloperation of equipment (i.e., closure
of the block valve 1f PORV spuriously operates, opening of

the breakers to remove spurious operation of safety injection);
c. For common enclosure cases of associated circuits:

(1) provide appropriate measures to prevent propagation of the

fire; and

(2) provide electrical protection (i.e., breakers, fuses or

similar devices)

We recognize that there are different approaches which may be used to

reach the “same objective of determining the interaction of associated
circuits with shutdown systems. One approach is to start with the fire
area, identify what is in the fire area, and determine the interaction
between what is in the fire area and the shutdown systems which are

outside the fire area. We have entitled this approach, "The Fire Area
Approach.* A'second approach which we have named "The Systems Approach"
would be to define the shutdown systems around a fire area and then determine
those circuits that are located in the fire area that are associated with
the shutdown system. We have prepared two sets of requests for information,
one for each approach. The licensee may choose to respond to éither set of

requests depending on the approach selected by the licensee.
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FIRE AREA APPROACH

1.

For each fire area where an alternative or dedicated shutdown method,
in accordance with Section III.G.3 of Appendix R is provided, the
following information is required to demonstrate that associated
circuits will not prevent operation or cause maloperation of the

alternative or dedicated shutdown method:

a. Provide a table that 1ists all the power cables in the fire area
that connect to the same power supply of the alternative or
dedicated shutdown method and the function of each power cable

listed (i.e., power for RHR pump).

b. Provide a table that 1ists all the cables in the fire area that
were considered for possible spurious operation which would adversely

affect shutdown and the function of each cable listed.

c. Provide a table that 1ists all the cables in the fire area that
share a common enclosure with circuits of the alternative or

dedicated shutdown systems and the function of each cable listed.

d. Show that fire-induced failures (hot shorts, open circuits or
shorts to ground) of each of the cables listes in a, b, and c will
not prevent operation or cause malcperation of the alternative or

dedicated shutdown method.

)
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e. For each cable 1isted in a, b, and c where new electrical isolation has
been provided or modification to existing electrical isolation has
been made, provide detailed electrical schematic drawings that show‘
hgw each cable is isolated from the fire area.

© SYSTEMS APPROACH R

1. For each area where an alternative or dedicated shutdown method, in
accordance with Section III1.G.3 of Appendix R-fs provided, the
following information is required to demons;rate that associated
circuits will not prevent operation or cause maloperation of the

alternative or dedicated shutdown method:

a. Describe the methodology used to assess the potential of associated
circuit adversely affecting the alternative or dedicated shutdown.
The description of the methodology should include the methods used
to identify the circuits which share a common power supply or a common
enclosure with the alternative or dedicated shutdown system and the
circuits whose spurious operation would affect shutdown. Additionally,
the description should include the methods used to identify if these
circuits ére associated circuits of concern due to their location in

the fire area.

b. Provide a table that 1ists all associated circuits of concern located

in the fire area.
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c. Show that fire-induced failures (hot shorts, open circuits or shorts
to ground) of each of the cables 1isted in b will not prévent operation

or cause maloperation of the alternative or dedicated shutdown method.

d. For each cable 1isted in b where new electrical isolation has been
provided, provide detailed electrical schematic drawings that show

how each cable is isolated from the fire area.
e. Provide a location at the site or other offices where all the tables
and drawings generated by this methodology approach for the associated

circuits review may be audited to verify the information provided above.

HIGH-LOW PRESSURE INTERFACE

For either approach chosen the following concern dealing with high-low

pressure interface should be addressed.

2. The residual heat removal system is generally a low pressure system
that interfaces with the high pressure primary coolant System. To
preclude a LOCA through this interface, we require compliance with
the recanmendations of Branch Technical Position RSB 5-1. Thus, the
interface most 1ikely consists of two redundant and independent motor
operated valves. These two motor operated valves and their associated
cables may be subject to a single fire hazard. It is our concern that
this single fire could cause the two valves to open resulting in a

fire initiated LOCA through the high-low pressure system interface. To
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assure that this interface ad other high-low pressure interfaces are
adequately protected from the effects of a single fire, we réquire the

following information:

a. Identify each high-low pressure interface that uses redundant
electrically controlled devices (such as two series motor
operated valves) to isolate or preclude rupture of any primary

coolant.

b. For each set of redundant valves identified in a., verify the
redundant cabling (power and control) have adequate physical

separation as required by Section II11.G.2 of Appendix R.

c. For each case where adequate separation is not provided, show that
fire induced failures (hot short, open circuits or short to ground)

of the cables will not cause maloperation and result in a LOCA.

el
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CRITERIA FOR EVALUATING
EXEMPTIONS TO SECTION III G OF APPENDIX R Enclosure 3

OF 10 CFR PART 50

Paragraph 50.48 Fire Protection of 10 CFR Part 50 requires that all nuclear
power plants licensed prior to January 1, 1979 satisfy the requirements of
Section III.G of Appendix R to 10 CFR Part 50. It also requires that alter-
native fire protection configurations, previously approved by an SER be
reexamined for compliance with the requirements of Section III.G. Section
II1.G is related to fire protection features for ensuring that systems and
associated circuits used to achieve and maintain safe shutdown are free of
fire damage. Fire protection configurations must either meet the specific
requirements of Section III.G or an alternative fire protection configuration
must be justified by a fire hazard analysis.

The general criteria for acceting an alternative fire protection configurations
are the following:

° The alternative assures that one train of equipment necessary to achieve
hot shutdown from either the control room or emergency contro1 stations
is free of fire damage.

° The alternative assures that fire damage to at least one train of equip-
ment necessary to achieve cold shutdown is limited such that it can be
repaire? within a reasonable time (minor repairs with components stored
on-site).

° Fire retardant‘coatings are not used as fire barriers.

° Modifications required to meet Section III.G would not enhance fire
protection safety above that provided by either existing or proposed
alternatives.

° Modifications required to meet Section III.G would be detrimental to
overall facility safety.

Because of the broad spectrum of potential configurations for which exemptions
may be requested, specific criteria that account for all of the parameters
that are important to fire protection and consistent with safety requirements
of all plant-unique configurations have not been developed. However, our
evaluations of deviations from these requirements in our previous reviews and
in the requests for III.G exemptions received to date have identified some
recurring configurations for which specific criteria have been developed.
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Section II1.G.2 accepts three methods of fire protection. A passive 3-hour
fire barrier.should be used where possible. Where a fixed barrier cannot be
installed, an automatic suppression system in combination with a fire
barrier or a separation distance free of combustibles is used if the
configurations of systems to be protected and in-situ combustibles are such
that there is reasonable assurance that the protected systems will survive.
If this latter condition is not met, alternative shutdown capability is
required and a fixed suppression system installed in the fire area of
concern, if it contains a large concentration of cables. It is essential
to remember that these alternative requirements are not deemed to be
equivalent. However, they provide adequate protection for those config-
urations in which they are accepted.

When the fire protection features of each fire area are evaluated, the whole
system of such features must be kept in perspective. The defense-in-depth
principle of fire protection program is aimed at achieving an adequate
balance between the different features. Strengthening any one can compensate
in some measure for weaknesses, known or unknown in others. The adequacy
of fire protection for any particular plant safety system or area is
determmined by analysis of the effects of postulated fire relative to main-
taining the ability to safely shutdown the plant and minimize radioactive
releases to the enviromment in the event of a fire. During these evalua-
tions it is necessary to consider the two-edged nature of fire protection
features recognized in General Design Criterion 3 namely, fire protection
should be provided consistent with other safety considerations.

An evaluation must be made for each fire area for which an exemption is
requested. During these evaluations, the staff considers the following
parameters:

A. Area Description

walls, floor, and ceiling construction
ceiling height

room volume

ventilation

congestion

B. Safe Shutdown Capability

number of redundant systems in area

whether or not system or equipment is required for hot shutdown
type of equipment/cables involved '

repair time for cold shutdown equipment within this area
separation between redundant components and in-situ
concentration of combustibles

- alternative shutdown capability
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C. Fire Hazard Analysis

type and configuration of combustibles in area
quantity of combustibles

ease of ignition and propa?ation

heat release rate potentia

transient and installed combustibles
suppression damage to equipment

whether the area is continuously manned
traffic through the area

accessibility of the area

D. Fire Protection Existing or Committed

fire detection systems
fire extinguishing systems
hose station/extinguisher
radiant heat shields

A specific description of the fire protection features of the configuration
is required to justify the compensating features of the alternative. Low
fire loading is not a sufficient basis for granting an exemption in areas
where there are cables.

If necessary, a team of experts, including a fire protection engineer,
will visit the site to determine the existing circumstances. This visual
inspection is also considered in the review process.

The majority of the II1.G exemption requests received to date are being
denied because they lack specificity. Licensees have not identified

the extent of the exemption requested, have not provided a technical basis
for the request and/or have not provided a specific description of the
alternative. We expect to receive requests for exemption of the following

nature:
1. Fixed fire barriers less than 3-hour rating.
2. Fire barrier without an automatic fire suppression system.

3. Less than 20 feet separation of cables with fire propagation
retardants (e.g., coatings, blankets, covered trays) and an
automatic suppression system.

4, For large open areas with few components to be protected and few
fn-situ combustibles, no automatic suppression system with separation
as in Item 3 above.

5. No fixed suppression in the control room.
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6. No fixed suppression in areas without a large concentration of cables for
which alternative shutdown capability has been provided.
Our fire research test program is conducting tests to provide information
that will be useful to detemmine the boundar¥ of acceptable conditions for
fire protection configurations which do not include a fire rated barrier.

Based on deviations recently approved, specific criteria for certain
recurring configurations are as follows:

Fire Barrier Less than Three Hours

This barrier 1s a wall, floor, ceiling or an enclosure which separates
one fire area from another.

Exemptions may be granted for a lower rating (e.g., one hour or two hours)
where the fire loading 1s no more than 1/2 of the barrier rating. The fire
rating of the barrier shall be no less than one hour.

Exemptions may be granted for a fixed barrier with a lower fix rating
supplemented by a water curtain.

An Automatic Suppression System With Either One Hour Fire Barrier or
20-Foot Separation

This barrier is an enclosure which separates those portions of one division
which are within 20 feet of the redundant division. The suppressant may

be water or gas.

Exemptions may be granted for configurations of redundant systems which
have compensating features. For example:

A. Separation distances less than 20 feet may be deemed acceptable where:

1. Fire propagation retardants (i.e., cable coatings, covered trays,
conduits, or mineral wool blankets) assure that fire propagation
through in-situ combustibles will not occur or will be delayed
sufficiently to ensure adequate time for detection and suppression.

2. Distance -above a floor level exposure fire and below ceiling assures
that redundant systems will not be simultaneously subject to an
unacceptable temperature or heat flux.

B. The ommission of an automatic suppression system may be deemed acceptable
where:

1. Distance above a floor level exposure fire and below ceiling assures
that redundant systems will not be simultaneously subject to an
unacceptable temperature or heat flux.

2. The fire area is required to be manned continuously by the pro-
visions in the Technical Specifications.
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Enclosure 4

UNITED STATES NUCLEAR REGULATORY COMMISSION
DOCKET NO. 50-320

GENERAL PUBLIC UTILITIES NUCLEAR CORPORATION
NOTICE OF ISSUANCE OF EXEMPTION 10 CFR 50.48(c)

The U.S. Nuclear Regulatory Commission (the Commission) has issued an
Exemption from some of the schedular requirements of 10 CFR 50.48(c)
relative to the fire protection requirements of 10 CFR 50 Appendix R.

GPU Nuclear Corporation, Metropolitan Edison Company, Jersey Central Power

and Light Company and Pennsylvania Electric Company (collectively, the licensee)
are the holders of Facility Operating License No. DPR-73, which had authorized
operation of the Three Mile Island Nuclear Station, Unit 2 (TMI-2) at power
levels up to 2772 megawatts thermal. The facility, which is located in
Londonderry Township, Dauphin County, Pennsylvania, is a pressurized water

reactor previously used for the commercial generation of electricity.

By Order for Modification of License, dated July 20, 1979, the licensee's
authority to operate the facility was suspended and the licensee's authority
was limited to maintenance of the facility in the present shutdown cooling
mode (44 Fed. Reg. 45271). By further Order of the Director, Office of
Nuclear Reaétor Regulation, dated February 11, 1980, a new set of formal
license requirements was imposed to reflect the post-accident condition of
the facility and to assure the continued maintenance of the current safe,
stable, long-term cooling condition of the fac11ity (45 Fed. Reg. 11292).
This license provides, among other things, that it is subject to all rules,

regulations and Orders of the Commission now or hereafter in effect.
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On November 19, 1980, the Commission published a revised Section 10 CFR 50.48
and a new Appendix R to 10 CFR 50 regarding fire protection features of
nuclear power plants (45 FR 76602). The revised Section 50.48 and

Appendix R became effective on February 17, 1981. Section 50.48(c) estab-
lished the schedules for satisfying the provisions of Appendix R. Section III
of Appendix R contains 15 subsections, lettered A through 0, each of which
specifies requirements for a particular aspect of the fire protection features
at a nuclear power plant. Two of these 15 subsections, III.G and III.O, are
the subject of this Exemption. Subsection III1.G specifies detailed require-
ments for fire protection of the equipment used for safe shutdown by means

of separation and barriers (II11.G.2). If the requirements for separation

and barriers could not be met in an area, alternative safe shutdown capability,

independent of that area and equipment in that area, was required (III.G.3).

Subsection II1.0 required that the reactor coolant pump be equipped with an oil
collection system if the containment is not inerted during normal operation.
The system had to be capable of collecting lube o0il from all potential
pressurized and unpressurized leakage sites in the reactor coolant pump

lube 01l systems.

Section 50.48(c) required completion of all modifications to meet the
provisions of Appendix R within a specified time from the effective date
of this fire protection rule, February 17, 1981, except for modifications

to provide alternative safe shutdown capability. These latter modifications
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(ITI.G.3) require NRC review and approval and Section 50.48(c) requires
their completion within a certain time after NRC approval. The date for
submittal of design descriptions of any modifications to provide alternative

safe shutdown capability was sbecified as March 19, 1981.

By letter dated March 24, 1981, the licensee requested exémptions from
10 CFR 50.48(c) with respect to the requirements of Section III.G and
II1.0 of Appendix R as follows:

(1) Extend until the end of the Recovery Mode the date for filing additional
exemptions or complying to the requirements, plans and schedule to achieve

compliance with Section I11.G as required by 50.48(c).

(2) Extend until the end of the Recovery Mode, the date for filing additional
exemptions or complying to the requirements, plans and schedule to achieve

compliance with Section II1.0 as required by 50.48(c).

Prior to the issuance of Appendix R, TMI-2 had been reviewed against the
criteria of Appendix A to the Branch Technical Position 9.5-1 (BTP 9.5-1).
The BTP 9.5-1 was developed to resolve the lessons learned from the fire
at Browns Ferry Nuclear Plant. It is braoder in scope than Appendix R,
formed the nucleus of the criteria developed further in Appendix R and its
present, revised form constitutes the section of the Standard Review Plan
used for the review of applications for construction permits and operating
licenses of new plants. The review of the Fire Hazards Analysis based on

Appendix R and BTP 9.5-1 was completed by the NRC staff and its fire protection
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consultant and a Fire Protéction Safety Evaluation Report (FPSER) was provided
to the staff b& the consultant on February 28, 1983. Even though the fire
hazards analysis was acceptable, several suggestions were proposed by our
contractor relative to the licensee's fire protection program. These

suggestions are discussed in separate correspondence: -

With respect to items reiatihg to safe shutdown capability, the staff

agrees with the licensee that the TMI-2 reactor is in a cold shutdown
condition with no active systems required for core cooling. However,

certain instrumentation is required for monitoring various parameters

such as reactor coolant temperature and neutron flux 1eve1.Fo insure that

a cold shﬁtdown condition is maintained. Additionally, several backup

systems are required which can provide makeup and maintain pressurization

for the reactor coolant system if necessary. It is the staff's opinion

that even though Appendix R requirements are not appropriate for the unique
conditions at TMI-2, the Proposed Technical Specifications and the Recovery
Operations Plan would be acceptable as an alternative location for specific
fire protection requirements for systems used to maintain and verify that
cold shutdown. Therefore, it is our position that systems used for monitoring
or maintaining fhe.reactor in a stable cold shutdown condition (e.g., monitoring
instrumentation, the Mini-Decay Heat Removal System and the Standby Pressure

Control System) should have fire protection features. .

A summary of present and proposed fire protection features for systems required
to maintain or monitor a cold shutdown as discussed above should be submitted to
the NRC in addition to a change to your Technical Specifications to include these

features within 60 days of the date of the exemption.
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With regard to the 0il1 Collection System for reactor coolant pumps, the

staff finds that an exemption to the schedular requirements of 10 CFR 50.48(c)

is warranted because of the shutdown condition of TMI-2 and the prohibition

to operate the pumps per the technical specifications.

Accordingly, the Commi;sion has determined that, pursutant to 10 CFR 50.12,
an exemption is authorized by 1aw and will not endanger 1ife or property

or the common defense and security and is otherwise in the public interest
and hereby grants the following exemptions w{th respect to the requirements

of 10 CFR Part 50.48(c).

(1) Extend until the end of the Recovery Mode, the date for filing addi-
tional exemptions or complying to the requirements, plans and schedule

to achieve compliance with Section III.G as required by 50.48(c);

(2) Extend until the end of the Recovery Mode, the date for filing exemp-
tions or complying to the requirements, plans and schedule to achieve

compliance with Section 111.0 as required by 50.48(c).

The NRC staff hés determined that the granting of this Exemption will not
result in any significant environmental impact and that pursuant to
10 CFR 51.5(d)(4) an environmental impact statement or negative declaration

and environmental impact appraisal need not be prepared in connection with

this action.
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The exemption complies with the standards and requirements of the Atomic
Energy Act of 1954, as amended (the Act), and the Commission's rules and
regulations. The Commission has made appropriate rindings as required

by the Act and the Commission's rules and regulations in 10 CFR Chapter 1,
which are set forth in the license amendment. ?rior public notice of this
exemption was not required since it dpes not invd]vé‘a sighificant hazards _

cons ideration.

For further details with respect to this actibﬁ. see the exemption request
dated March 24, 1981. This item is available for public inspection at the
Commission's Document Room, 1717 H Street, N.W., Washington, D.C. 20555

and at the Government Publications Section, State Library of Pennsylvania
17126. A copy may be obtained upon request addressed to the U.S. Nuclear
Regulatory Commission, Washington, D.C. 20555, Attention: Program Director,
TMI Program Office, Office of Nuclear Reactor Regulation.

Dated at Bethesda, Maryland this 18th day of May » 1984,
FOR THE NUCLEAR REGULATORY COMMISSION

Bernard J. Snydef;Q%;ogram Director
Three Mile Island Program Office
Office of Nuclear Reactor Regulation



