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Mr. James W. Langenba Vice President " 
and Director - TMI-.

GPU Nuclear Corporation 
P.O. Box 480 
Middletown, PA 17057 

SUBJECT: ISSUANCE OF EXEMPTION FROM THE REQUIREMENTS OF 10 CFR 70.24 
THREE MILE ISLAND NUCLEAR GENERATING STATION, UNIT 1 
(TAC NO. M97961) 

Dear Mr. Langenbach: 

By letter dated February 7, 1997, as supplemented March 26 and June 5, 1997, 
you requested an exemption from the requirements of 10 CFR 70.24 concerning 
criticality monitors as pertaining to unirradiated fuel and other forms of 
special nuclear materials.  

Based upon the information provided, there is reasonable assurance that 
irradiated and unirradiated fuel will remain subcritical during handling and 
storage; furthermore, you maintain radiation monitors in accordance with 
General Design Criterion 63. The low probability of a criticality together 
with your adherence to General Design Criterion 63 constitute good cause for 
granting an exemption from 10 CFR 70.24.  

The Commission, pursuant to 10 CFR 70.14, has issued the enclosed Exemption 
for Three Mile Island Nuclear Generating Station, Unit 1. The enclosed Safety 
Evaluation documents the NRC staff's review of this issue.  

Sincerely, 

Original signed by: 
Bart C. Buckley, Senior Project Manager 
Project Directorate 1-3 
Division of Reactor Projects - I/II 
Office of Nuclear Reactor Regulation 

Docket No. 50-289 

Enclosures: 1. Exemption 

2. Safety Evaluation .  

cc w/encls: See next page 
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UNITED STATES 
oNUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

July 3, 1997 

Mr. James W. Langenbach, Vice President 
and Director - THI-1 

GPU Nuclear Corporation 
P.O. Box 480 
Middletown, PA 17057 

SUBJECT: ISSUANCE OF EXEMPTION FROM THE REQUIREMENTS OF 10 CFR 70.24 
THREE MILE ISLAND NUCLEAR GENERATING STATION, UNIT 1 
(TAC NO. M97961) 

Dear Mr. Langenbach: 

By letter dated February 7, 1997, as supplemented March 26 and June 5, 1997, 
you requested an exemption from the requirements of 10 CFR 70.24 concerning 
criticality monitors as pertaining to unirradiated fuel and other forms of 
special nuclear materials.  

Based upon the information provided, there is reasonable assurance that 
irradiated and unirradiated fuel will remain subcritical during handling and 
storage; furthermore, you maintain radiation monitors in accordance with 
General Design Criterion 63. The low probability of a criticality together 
with your adherence to General Design Criterion 63 constitute good cause for 
granting an exemption from 10 CFR 70.24.  

The Commission, pursuant to 10 CFR 70.14, has issued the enclosed Exemption 
for Three Mile Island Nuclear Generating Station, Unit 1. The enclosed Safety 
Evaluation documents the NRC staff's review of this issue.  

Sincerely, 

Bart C. Buckley, Senior Project Manager 
Project Directorate 1-3 
Division of Reactor Projects - I/II 
Office of Nuclear Reactor Regulation 

Docket No. 50-289 

Enclosures: 1. Exemption 
2. Safety Evaluation

cc w/encls: See next page



Three Mile Island Nuclear Station, Unit No. 1

cc:

Michael Ross 
Director, 0&M, TMI 
GPU Nuclear Corporation 
P.O. Box 480 
Middletown, PA 17057 

John C. Fornicola 
Director, Planning and 

Regulatory Affairs 
GPU Nuclear Corporation 
100 Interpace Parkway 
Parsippany, NJ 07054 

Jack S. Wetmore 
Manager, TMI Regulatory Affairs 
GPU Nuclear Corporation 
P.O. Box 480 
Middletown, PA 17057 

Ernest L. Blake, Jr., Esquire 
Shaw, Pittman, Potts & Trowbridge 
2300 N Street, NW.  
Washington, DC 20037 

Chairman 
Board of County Commissioners 

of Dauphin County 
Dauphin County Courthouse 
Harrisburg, PA 17120 

Chairman 
Board of Supervisors 

of Londonderry Township 
R.D. #1, Geyers Church Road 
Middletown, PA 17057 

Michele G. Evans 
Senior Resident Inspector (TMI-I) 
U.S. Nuclear Regulatory Commission 
P.O. Box 311 
Middletown, PA 17057 

Regional Administrator, Region I 
U.S. Nuclear Regulatory Commission 
475 Allendale Road 
King of Prussia, PA 19406

Robert B. Borsum 
B&W Nuclear Technologies 
Suite 525 
1700 Rockville Pike 
Rockville, MD 20852 

William Dornsife, Acting Director 
Bureau of Radiation Protection 
Pennsylvania Department of 

Environmental Resources 
P.O. Box 2063 
Harrisburg, PA 17120 

Dr. Judith Johnsrud 
National Energy Committee 
Sierra Club 
433 Orlando Avenue 
State College, PA 16803
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criticality together with the licensee's adherence to General Design Criterion 

63 constitute good cause for granting an exemption to the requirements of 

10 CFR 70.24(a).  

IV.  

The Commission has determined that, pursuant to 10 CFR 70.14, this 

exemption is authorized by law, will not endanger life or property or the 

common defense and security, and is otherwise in the public interest; 

therefore, the Commission hereby grants the following exemption: 

The GPU Nuclear Corporation is exempt from the requirements of 

10 CFR 70.24(a) for TMI-I.  

Pursuant to 10 CFR 51.32, the Commission has determined that the 

granting of this exemption will have no significant impact on the quality of 

the human environment (62 FR 36084).  

This exemption is effective upon issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Original signed by: 

Frank J. Miraglia, Acting Director 
Office of Nuclear Reactor Regulation 

Dated at Rockville, Maryland, 
this 3rd day of July 1997.  
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UNITED STATES OF AMERICA 

NUCLEAR REGULATORY COMMISSION 

In the Matter of ) 

GPU NUCLEAR CORPORATION Docket No. 50-289 ) 
(Three Mile Island Nuclear ) Generating Station, Unit 1) ) 

EXEMPTION 

I.  

The GPU Nuclear Corporation (the licensee) is the holder of Facility 

Operating License No. DPR-50, which authorizes operation of the Three Mile 
Island Nuclear Generating Station, Unit 1 (TMI-1). The license provides that 
the licensee is subject to all rules, regulations, and orders of the Nuclear 

Regulatory Commission (the Commission) now or hereafter in effect.  

The facility consists of a pressurized-water reactor at the licensee's 

site located in Dauphin County, Pennsylvania.  

II.  

The Code of Federal Regulations at 10 CFR 70.24, "Criticality Accident 
Requirements," requires that each licensee authorized to possess special 
nuclear material shall maintain a criticality accident monitoring system in 
each area where such material is handled, used, or stored. Subsection (a)(2) 
of 10 CFR 70.24 specifies detection and sensitivity requirements that these 
monitors must meet. Subsection a(l) also specifies that all areas subject to 
criticality accident monitoring must be covered by two detectors. Subsection 
(a)(3) of 10 CFR 70.24 requires licensees to maintain emergency procedures for 
each area in which this licensed special nuclear material is handled, used, or 
stored and provides (1) that the procedures ensure that all personnel withdraw 
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to an area of safety upon the sounding of a criticality accident monitor 

alarm, (2) that the procedures must include drills to familiarize personnel 

with the evacuation plan, and (3) that the procedures designate responsible 

individuals for determining the cause of the alarm and placement of radiation 

survey instruments in accessible locations for use in such an emergency.  

Subsection (d) of 10 CFR 70.24 states that any licensee who believes that 

there is good cause why it should be granted an exemption from all or part of 

10 CFR 70.24 may apply to the Commission for such an exemption and shall 

specify the reasons for the relief requested.  

III.  

By letter dated February 7, 1997, as supplemented March 26 and June 5, 

1997, GPU Nuclear Corporation requested an exemption from 10 CFR 70.24(a).  

The Commission technical staff has reviewed the licensee's submittal and has 

determined that inadvertent criticality is not likely to occur in special 

nuclear materials handling or storage areas at TMI-I. The quantity of special 

nuclear material other than fuel that is stored on site is small enough to 

preclude achieving a critical mass.  

The purpose of the criticality monitors required by 10 CFR 70.24 is to 

ensure that if a criticality were to occur during the handling of special 

nuclear material, personnel would be alerted to that fact and would take 

appropriate action. Although the staff has determined that such an accident 

is not likely to occur, the licensee has radiation monitors, as required by 

General Design Criterion 63, in fuel storage and handling areas. These 

monitors will alert personnel to excessive radiation levels and allow them to 

initiate appropriate safety actions. The low probability of an inadvertent
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criticality together with the licensee's adherence to General Design Criterion 

63 constitute good cause for granting an exemption to the requirements of 

10 CFR 70.24(a).  

IV.  

The Commission has determined that, pursuant to 10 CFR 70.14, this 

exemption is authorized by law, will not endanger life or property or the 

common defense and security, and is otherwise in the public interest; 

therefore, the Commission hereby grants the following exemption: 

The GPU Nuclear Corporation is exempt from the requirements of 

10 CFR 70.24(a) for TMI-1.  

Pursuant to 10 CFR 51.32, the Commission has determined that the 

granting of this exemption will have no significant impact on the quality of 

the human environment (62 FR 36084).  

This exemption is effective upon issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Frank J. iraglia, Acting Director 
Office of Nuclear Reactor Regulation 

Dated at Rockville, Maryland, 
this 3rd day of July 1997.



UNITED STATES 
o NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATING TO REQUEST FOR EXEMPTION FROM 10 CFR 70.24 

GPU NUCLEAR CORPORATION 

THREE MILE ISLAND UNIT 1 

DOCKET NO. 50-289 

1.0 INTRODUCTION 

By submittal dated Fegruary 7, 1997, as supplemented March 26 and 
June 5, 1997, GPU Nuclear Corporation (the licensee) requested an Exemption 
from the requirements of subsection (a) of 10 CFR 70.24 "(Criticality Accident 
Requirements.)" The staff evaluation of this above cited request is 
delineated below.  

2.0 EVALUATION 

The Code of Federal Regulations at subsection (a) of 10 CFR 70.24, 
"Criticality Accident Requirements," requires that each licensee authorized to 
possess special nuclear material shall maintain in each area where such 
material is handled, used, or stored, a criticality monitoring system "using 
gamma- or neutron-sensitive radiation detectors which will energize clearly 
audible alarm signals if accidental criticality occurs." Subsection (a)(2) of 
10 CFR 70.24 specifies the detection, sensitivity, and coverage capabilities 
of the monitors required by 10 CFR 70.24(a) for persons licensed prior to 
December 6, 1974. The specific requirements of Subsection (a)(2) are to 
"maintain a monitoring system capable of detecting a criticality which 
generates radiation levels of 300 rems per hour one foot from the source of 
the radiation." Subsection (a)(3) of 10 CFR 70.24 requires that the licensee 
shall maintain emergency procedures for each area in which this licensed 
special nuclear material is handled, used, or stored and provides (1) that the 
procedures ensure that all personnel withdraw to an area of safety upon the 
sounding of a criticality monitor alarm, (2) that the procedures must include 
drills to familiarize personnel with the evacuation plan, and (3) that the 
procedures designate responsible individuals for determining the cause of the 
alarm and placement of radiation survey instruments in accessible locations 
for use in such an emergency. Subsection (d) of 10 CFR 70.24 states that any 
licensee who believes that there is good cause why he should be granted an 

Enclosure 2 
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exemption from all or part of 10 CFR 70.24 may apply to the Commission for 
such an exemption and shall specify the reasons for the exemption requested.  

The purpose of 10 CFR 70.24(a), (a)(2), and (a)(3) is to ensure that any 
inadvertent criticality is detected and that action is taken to protect 
personnel and correct the problem. By letter dated February 7, 1997, as 
supplemented March 26, 1997, and June 5, 1997, the licensee requested an 
exemption from the requirements of 10 CFR 70.24(a). The licensee proposes to 
handle and store unirradiated fuel and other special nuclear material without 
having either the criticality monitoring system or the emergency procedures 
specified in 10 CFR 70.24. The licensee believes that procedures and design 
features make an inadvertent criticality unlikely, in accordance with General 
Design Criterion 62.  

Special nuclear material, as nuclear fuel, is stored in the spent fuel pool or 
the new (unirradiated) fuel storage racks. The spent fuel pool is used to 
store irradiated fuel under water after its discharge from the reactor, and 
new fuel prior to loading into the reactor. The new fuel racks are used to 
store new fuel in a dry condition upon arrival on site.  

Special nuclear material is also present in the form of fissile material 
incorporated into nuclear instrumentation. The small quantity of special 
nuclear material present in these items precludes an inadvertent criticality.  

Consistent with Technical Specifications (TS) Section 5.4.1, the spent fuel 
pool is designed to store the fuel in a geometric array that precludes 
criticality. The spent fuel racks are designed such that the effective 
neutron multiplication factor, k f will remain less than or equal to 0.95 
under all normal and accident coedltions for fuel of maximum enrichment of 5.0 
wt% U-235. The staff has found this design adequate.  

The new fuel storage racks may be used to receive and store new fuel in a dry 
condition upon arrival on site and prior to loading in the reactor or spent 
fuel pool. The spacing between new fuel assemblies in the storage racks is 
sufficient to maintain the array in a subcritical condition even under 
accident conditions assuming the presence of moderator. The maximum 
enrichment of 5.0 wt% U-235 for the new fuel assemblies results in a maximum 
keff of less than 0.95 under conditions of accidental flooding by unborated 
water, and k. less than 0.98 under conditions of low-density optimum 
moderation. Yhe staff has found the design of the licensee's new fuel storage 
racks to be adequate to store fuel enriched to no greater than 5.0 wt% U-235.  
Nuclear fuel is moved between the new fuel storage racks, the reactor vessel, 
and the spent fuel pool to accommodate refueling operations. In addition, 
fuel is moved into the facility and within the reactor vessel, or within the 
spent fuel pool. In all cases, fuel movements are procedurally controlled and 
designed to preclude conditions involving criticality concerns. Fuel handling 
procedures and the design features of the fuel handling system are discussed 
in the licensee's Final Safety Analysis Report.  

Procedures and controls prevent an inadvertent criticality during fuel 
handling; nevertheless, radiation monitoring, as required by General Design 
Criterion 63, is provided for handling new fuel prior to being placed into the
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spent fuel pool. In addition, handling of fuel in the spent fuel pool is 
monitored by TS-required radiation monitors on the fuel handling bridges.  
These required radiation monitors have alarm response procedures which provide 
instructions to the operators upon receipt of alarms.  

The licensee conducts training of fuel handling bridge operators and 
maintenance personnel. In addition, all individuals who have access to 
radiologically controlled areas are required to complete initial training, and 
annual refresher training thereafter, which includes proper response to area 
radiation monitor alarms.  

The purpose of 10 CFR 70.24 is to ensure that if a criticality were to occur 
during the handling of special nuclear material, personnel would be alerted to 
that fact and would take appropriate action. The staff has determined that 
such an accident is highly unlikely to occur; furthermore, the licensee has 
radiation monitors, as required by General Design Criterion 63, in fuel 
storage and handling areas. These monitors will alert personnel to excessive 
radiation levels and allow them to initiate appropriate safety actions. The 
low likelyhood of an inadvertent criticality together with the licensee's 
adherence to General Design Criterion 63 and radiation worker training 
constitute good cause for granting an exemption to the requirements of 10 CFR 
70.24(a).  

3.0 CONCLUSION 

Based upon the information provided, there is reasonable assurance that 
irradiated and unirradiated fuel will remain subcritical during handling and 
storage. The circumstances for granting an exemption to 10 CFR 70.24(a) are 
met because criticality is precluded with the present design configuration, TS 
requirements, administrative controls, and the fuel handling equipment and 
procedures. Therefore, the staff concludes that the licensee's request for an 
exemption from the requirements of 10 CFR 70.24(a) is acceptable and should be 
granted.  

Principal Contributor: L. Kopp

Dated: July 3, 1997


