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Dear Mr. Standerfer: 
EJordan PDI-4 RF 
JPartlow 

SUBJECT: T.IREE MILE ISLAND NUCLEAn STATION UNIT 2 APPROVAL OF EXEMPTION 
FROM 10 CFR 70.24, "CRITICALITY ACCJDEIH REQUIREMENTS" 

VI? have rf?vit>wed your submittal of April 23. 1987, and revised October ?.fi, 

rlovember 9. and December 4, 1987 which contained in part a request for exemption 

from the re�uirements of 10 CFR 70.?l, Criticality accident requirements, for 

the TMI-2 facilitv. As discussed in the enclosed Exemption, continuation of 

rronitoring using the intermediate and source range neutron monitol'S after 

defuelirq is not necessarv sincP. the possibility of a criticality would be 

precluded and the reactor building would be unoccupied except for infrequent 

1nspections. We conclude that your reouest for �xemption to 10 CFP 70.24 is 

appropriatP and acceptable, as stated in the enclosed Exemption. The Exemption 

is beino forwarded to the OfficP of the Federal Reqister for publication. 

Enclos:.�re: 
Exemption 

cc w/enclosure: 
See nPxt paqe 

LAjf� 
SliUTI"fS 

4/fj/P.P. 

MrY'i 
PI1:POJ-4 
�asnik 

SJ'!L1/RR 

Sincerely, 

Orgi na·l sf gned by 

Michael T. Hasnfk, Senior Project Man3ger 
Proiect Directorate I-4 
Oivisicn of Reactor Proiects I/Il 
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Hr. F. R. Standerfer 
GPU Nuclear Corporation 

cc: 

William T. Russell 
Regional Administrator 
u.s. Nuclear Regulatory Commission 
475 Allendale Road 
King of Prussia, PA 19406 

Dr. Judith H. Johnsrud 
Environmental Coalition on Nuclear Power 
433 Orlando Avenue 
State College, PA 16801 

Ernest L. Blake, Jr. Esq. 
Shaw, Pittman, Potts, and Trowbridge 
2300 N Street, N.W. 
Washington, DC 20037 

Secretary 
u.s. Nuclear Regulatory Commission 
Washington, DC 20555 

Sally s. Olein, Chairperson 
Dauphin County Board of Commissioners 
Dauphin County Courthouse 
Front and Market Streets 
Harrisburg, PA 17101 

Thomas H. Gerusky, Director 
Bureau of Radiation Protection 
Department of Environmental Resources 
P. 0. Box 2063 

Harrisburg, PA 17120 

Ad Crable 
Lancaster New Era 
8 West King Street­
lancaster, PA 17601 

U.S. Oepar�nt of Energy 
P. o. Box 88 
Middletown, PA 17057 
NE-23 
u.s. De�4rtment of Energy 
Washington, DC 20545 

Three Hfle Island Nuclear Station 
Unit No. 2 

Frank Lynch, Editorial 
The Patriot 
812 Market Street 
Harrisburg, PA 17105 

Robert B. Borsum 
Babcock & Wilcox 
Nuclear Power Division 
Suite 225 
1700 Rockville Pike 
Rockville, HD 20852 

Hfchael Churchill, Esq. 
PILCOP 
1315 Walnut Street 
Suite 1632 
Philadelphia, PA 19107 

Harvin I. lewis 
7801 Roosevelt Blvd. #62 
Philadelphia, PA 19152 

Jane lee 
183 Valley Road 
Etters, PA 17319 

Walter w. Cohen, Consumer 
Advocate 
Department of Justice 
Strawberry Square, 
14th Floor 
Harrisburg, PA 17127 

Hr. Edwin Kinter 
Executive Vice President 
General Public Utilities 
Nuclear Corporation 
100 Jnterpace Parkway 
Parsippany, NJ 07054 

U.S. Environmental Prot. Agency 
Regfon III Office 
Attn: EIS Coordinator 
Curtis Building (Sixth Floor ) 
6th and Walnut Streets 
Philadelphia, PA 19106 



Hr. F. R. Standerfer 
GPU Nuclear Corporation 

cc: 

T. F. Den;mitt 
GPU Nuclear Corporation 

W. E. Potts 
GPU Nuclear Corporation 

J. J. Byrne 
GPU Nuclear Corporation 
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R. ·E. Rooan 
GPU Nuclear Corporation 

S. Levin 
GPU Nuclear Corporation 

A. W. Htller 
GPU Nuclear Corporation 
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UIIITED STATES NUCLEAR REGULATORY CO��ISSION 

In thP. Matter of 

GPU NUCLEAR CORPOP.ATION 

(Three Mile Island Nuclear Statio� 
Unit 2\ 

) 
) 
) 

l 
EXEMrTION 

I. 

Docket No. 50-320 

GPU Nuclear Corporation, Metropolitan Edison Company, Jersey Central Power­

and Light Company and Pennsylvania Electric Co�pany (collectivP.ly, the licenseP.) 

are the holders of Facility Operating License No. DPR-73, which had authorized 

operation of th� Three Mile Island Nuclear Station, Unit 2 (THI-2) at power levels 

up to 277? mP.gawatts thermal. The facility, which is located in Londondprry 

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'� 
. 

authority to operate the facility was suspended and the licensee's authority was 

limited to mAintenance of the far.ility in the present shutdown cooling mode 

(44 FR 45?71). By further Order of thP. Director, Office of Nuclear Reactor 

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 

conditio� of thP. facility (45 FR 11292). The license prnvides, among other 

things, that it is subject to all rules, r�gulations and OrdP.rs of the 

Co�ission now or hereafter in effect. 

8806130274 g�ggg�?O PDR AOOCK 
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II. 

Sy letter dated April 23, 1987, and revised October 26, Nove�ber 9, 

and December 4, 1987 the licensee requested in part an exemption fron' 

the requirements of 10 CFR 70.24, Criticality accident requirements. Speci­

fically, 10 CFR 70.24 requires licensees authorized to possess special nuclear 

a.aterial above a minirr.un. quantity to maintain redundant monitoring systems that 

are capable of detecting a criticality in each area in which such licensed 

special nuclear material is handled, used or stored. The monitoring system, 

using ga�a- or neutron sensitive radiation detectors, is required to energize 

clearly audible alarm signals if an accidental criticality occurs. The 

regulations applicable to TMI-2 ( 10 CFR 70.24(a)(1)) state that the monitoring 

system shall be capable of detecting a criticality that produces an absorbe� 

dose of ?0 rads of combined neutron and gamma radiation at an unshielded 

distance of 2 meters from the special nuclear material within 1 minute. Also, 

10 CFR 70.24 requires that the licensee have emergency procedures for each area 

in which special nuclear material is handled, used or stored. These procedures 

include evacuation plans, including periodic drills to familiarize personnel, 

plans for determining the cause of the alarm, and the placement of radiation 

survey instruments 1n accessible locations for use in an emergency. Section 

70.24(d) states that any licensee may apply to the Commission for an exemption 

from the regulation if good cause exists. 
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111. 

The licensee has rf ��sted exemption from the above described regulation 

in conjunction with the license a�endment request submitted by letter dated 

April 23, 1987 and revised by letters dated October 26, November 9, and 

December 4, 1987. The staff has reviewed the safety evaluation submitted in 

support of the proposed license amendments, which also provides the bases for 

the licensee's exemption reauest. 

Tne licensee proposes to extensively revise the TMl-2 Technical Specifi­

cations to align license requirements appropriate to current, as well as 

future, plant conditions through the remainder of the current cleanup 

operations. At the end of the current cleanup operations the licensee 

plans to place the facility into a post-defueling monitored storage 

condition (PO�S). The proposed amendment to the Technical Specifications 

allows for the transition from the current defueling phase through the 

comQletion of defueling and offsite fuel shipment by the incorporation of 

Technical Specifications that are applicable during specific phases or modes 

of the cleanup. Certain Technical Specifications are retained during the 

entire transition period while others are phased out or modified as the 

cleanup progresses. Phase-out of specific requirements would be dependent 

on the st�tus of the cleanup as defined by the facility mode. Three cleanup 

modes are proposed: 

Mode 1 - The current condition, during which defueling and other 

major tasks are in progress. 
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flc.de 2 - The period subsequf:r.t to ciefuelir.g of the reactor vessel 

and the reactor coolant system but prior to completion 

of the core debris shipping program. The pcssibility 

of criticality in the Reactor Building (RS} is precluded 

and nc canisters containing core material are in the RA. 

P.:ode 3 - ThE: period subsequent to shiprr.er.t of the ren.ainir.g core 

matf:rial offsite. 

Frior to ar. anticipated change in r.ode, the licensee proposf:s 

to submit to the NRC a report �hich provides the basis for the transitior.. 

The requested exemption from 10 CFR 70.24, Criticality accident requirements, 

�ould be for Modes 2 and 3, after defueling has been completed and there no 

longer exists the possibility of criticality. 

The licensee's �ode 1 defueling program is expected to result in removal 

of greater than 99� of the reactor fuel. Because of the �!arch 28, 1979 

accident, fuel has escaped from the fuel pins and reactor fuel and fission 

products were dispersed throughout the reactor coolant pfpfng systen• as ffnely 

divided particles and/or as platfng on surfaces. During the accident, a small 

quantfty of ffnely fragmented fuel was also released into the basement by 

reactor coolant escaping through the pressuriz.er relfef valve to the reactor 

coolant drain tank into the basement through a rupture disk. Directional 

surveys of the reactor coolant system components have permitted estimates of 

fuel present outside the reactor vessel. The majority of this residual fuel 

is contained �fthin the reactor coolant system with less than 11 lbs (5 kg) in 

piping drains, floors and sumps of the Auxiliary and Fuel Handling Bufldfng and 

less than 7 lbs (3 kg) dispersed in the reactor building basement. Prfor to the 
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transitio" to �ode 2 thP. licensPe will provide a critic�lity analysis that 

will address each separate quantity of residual fuel in each definP.d location. 

ThP criticality an�lysis will estimate the quantity of fuel remaining. its 

location. its dispersion within th� location. its physical fonm (i.e. film. 

finely fragmented. intact fuel pellets). its mobility. the presence of any 

m�cha"isn th�t would contribute to the mobility of the material. the pres�nce 

of any moderating or reflecting material. and its potential for a critical 

event. In this submittal the licensee must deMonstrate that the cleanup has 

progressed far enough such that an inadvertent criticality is precluded and 

therefore. may enter Hade 2 without the neP.d for criticality monitoring. 

The licenseP.'s request for an exemption to the requirements of 10 CFR 

70.24 subsequent to Hade 1 operation is based on the conclusion that an 

inadvertPnt criticality will not occur. All fuel will havP been removed 

to the extent practicable. and the remaining fuel will be in a geometric 

configuration that precludes criticality. Reactor systems will be drained. 

There will be no mechanism that could result in significant movement or 

concentration of dispersed fuel such that a critical qeometry could be 

attained. At the conclusion of defueling there will be a lack of material that 

could act as a moderator or reflector. Once defueling has been completed. 

access to thP. reactor building will be primarily limited to readying the 

facility for long-term monitored storage. Once the facility enters monitored 

storage. access will be on a frequency of once a month or less. Residual 

fuel will be limited to areas normally inaccessible to personnel. 
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Based on t.he quantities of fuel that will re�ain, the configuration of the 

fuel, the lack of a mechanism to move and concentrate the rP.maining fuel, the 

lark nf a moderator or a reflector, and the infrequent personnel access to the 

buildinp, the staff finds that a significant radiation exposure duP to a 

hypothetical criticality event is highly improbable. 

IV. 

Accordinqly, th� Commission has dete�ined that pursuant to 10 CFR 70.?4(d) 

900d cause exists for the grant of this exemption after the transition to Mode 2. 

FurthP.r, in accordance with 10 CFR 50.12 granting of this exemption from the 

require�nts of 10 CFR 70.24 after staff review of the Mode 1 criticality 

analysis and transition to Mode 2 is authorized by law and will not presP.nt an 

undue risk to the public health and safety, and is consistP.nt with the common 

defense and security. Th� Commission further d�termines that in accordance 

with 50.12(a)(2)(ii) special circumstances are present justifying this 

exe�ption. The application of the criticality monitoring require�P.nts of 

10 CFR 70.24 will not be necessary at TMJ-2 following Mode 1 to achieve the 

underlying purpose of the rule, which i.s to provide for w11rning of, and 

adequate response in the event of, an inadvertent criticality. 

Accordingly, thP. Commis�ion hereby grants exemption from the requirements 

of 10 CFR 70.24, criticality accident requirements, contingent upon staff 

review of the Mode 1 criticality analysis described above, and will be 

effective upon transition to Mode 2. 

- --- ----1 
i 
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Pursuant to 10 CFR 51.32, the ComMission has determined that granting of 

this exe�ption will have no significart i�pact on the envirnnment (53 FR 15608). 

Dated at Rockville, Maryland 
this May 27, 1988 

FOR THE NUCLEAR REGULATORY COI+IJSS!Otl 

�(., tr.c o 
Division of Reactor Pr 
Office of Nuclear React 
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