November 28, 1989
Docket No. 50-320

Mr. M. B. Roche

Vice President/Director, TMI-2
GPU Nuclear Corporation

P. 0. Box 480

Middletown, Pennsylvania 17057

Dear Mr. Roche:

Subject: THREE MILE ISLAND NUCLEAR STATION, UNIT 2 - REACTOR VESSEL
LOWER HEAD SAMPLING SAFETY EVALUATION REPORT (TAC 74594)

The Nuclear Regulatory Commission staff has reviewed your August 18, 1989
submittal pertaining to obtaining metallurgical samples from the TMI-2 reactor
vessel (Rvg As stated in the enclcsed Safety Evaluation issued by the staff,

we conclude that the proposed activities can be accomplished without signif1cant
risk to the health and safety of the public provided that they are in accordance
with the 1imitations stated in your submittals and in the staff's Safety
Evaluation. These limitations include assuring that the defueling work platform
off—ga: system is functional and cperating during meta1 disintegration machine
operations.

Obtaining metallurgical samples from the RV falls within the scope of activities
previously considered in the staff's the 1981 Programmatic Environmental Impact
Statement as supplemented. We, therefore, approve the proposed program to obtain
samples from the TMI-2 RV as described in your Safety Evaluation Report and the
limitations discussed above.

Sincerely,

/s/
John F. Stolz, Director
Project Directorate I-4

Division of Reactor Projects - I/11
Office of Nuclear Reactor Regulation
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Mr. M. B. Roche
GPU Muclear Corporation

cc:

Regional Administrator, Region I
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., Esquire

Shaw, Pittman, Potts, and Trowbridge
2300 M Street, N.W.

Washington, DC 20037

Secretary
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Sally S. Klein, Chairperson

Dauphin County Board of Commissioners
Dauphin County Courthouse

Front and Market Streets

Harrisburg, PA 17120

Thomas M. Gerusky, Director

Bureau of Radiation Protection
Department of Envircnmental Resources
P. 0. Box 2063

Harrisburg, PA 17120

Ad Crable

Lancaster Hew Era

B West King Street
Lancaster, PA 17601

U.S. Department of Energy
P. 0. Box 88
Middletown, PA 17057

David J. McGoff

Offége of LWR Safety and Technology
NE-

U.S. Department of Energy
Washington, DC 20545

Three Mile 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 525

1700 Rockville Pike
Rockville, MD 20852

Marvin 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

Mr. Edwin Kinter
Executive Vice President
GPU Nuclear Corporation
100 Interpace Parkway
Parsippany, NJ 07054

U.S. Environmental Prot. Agency
Region IIT Office

Attn: EIS Coordinator

841 Chestnut Street
Philadelphia, PA 19107

Francis 1. Young

Senior Resident Inspector (TMI-1)
U.S.N.R.C.

Post Office Box 311

Middletown, Pennsvlvania 17057
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GPU Nuclear Corporation

cc:

G. Kuehn
GPU Nuclear Corporation

J. J. Byrne
GPU Nuclear Corporation

Ms. Becky Harty
HgRd hebrye iz RIRSESR Nay

Richlard, Washington 99252

Three Mile Island Nuclear Station
Unit No. 2

R. E. Rogan
GPU Nuclear Corporation

S. Levin
GPU Nuclear Corporation

W. J. Marshall
GPU Nuclear Corporation
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! SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
; REACTOR VESSEL LOWER HEAD SAMPLING
j GPU NUCLEAR CORPORATION
| THREE MILE ISLAND NUCLEAR STATION, UNIT NO. 2
| DOCKET NO. 50-320
| INTRODUCTION

GPU Nuclear Corpcration (GPUN), the licensee, submitted for NRC review and
appreval a Safety Evaluation Report (SER) for sampling the reactor vessel (RV)
lower head (reference a). The sampling program includes obtaining metallurgical
specimens from the inner surface of the the RV lower head. These samples will
be used in an international research program to study core melt/reactor vessel
interactions. At the time of the sampling all RV defueling activities will have
been completed and the remaining residual fuel will not pose a criticality
concern. Hcwever, the verification of this safe configuration may not be
completed. The NRC staff is proceeding on the assumption that the the amount of
fuel necessary for a critical mass could still exist in the reactor vessel.

DESCRIPTION CF REACTOR VESSEL CONDITIONS AND APPARATUS

At the time of the submittal of the SER the TMI-2 core region, hot leg pipirg,
and most of the lower core support assembly had been defueled. When the samples
are cbtained, defueling will be complete and the lower head will be cleared of
debris. Subcriticality is currently assured by borating the moderator (water)
in the RV to greater than 4350 ppm B. This will continue during the RV lower
head sampling program.

disintegratiorn machine (MDM). The abrasive saw will be used to cut incore
instrurent penetration (1IP) nozzles 2 to 4 inches above the RV lower head
surface. The MDM will be used to obtain samples from the RV lower head. It will
cut rectangular specimens 3 inches by 6 inches that are triangular in cross
section from the RV lower head. The sampling procedure will remove up to 2.5
inches of RV wall material from a total thickness of 5.375 inches. Samples may
be taken that include the base of an TIP. The weld at the base of these

nozzles currently serves as a portion of the reactor coolant pressure boundary.
In these selected locations, after the nozzles are cut the instrument strings
will be retracted from the instrument tubes. An expanding plug will be placed
thrcugh the IIP down into the incore instrument tubing where the tubing penetrates
the reactor vessel. The plug will be expanded creating a seal between the outer
instrument tube wall and the inside of the 1 inch diameter penetration hole in
the reactor vessel. This seal will serve as the reactor coolant pressure
boundary when samples form the base of the IIP nozzles are removed.

The sample acquisition equiiment will irclude an abrasive wheel saw and a metal
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EVALUATION

The MPC staff evaluated the potential fer boron dilution and the possibility of
an inadvertent criticality in the reactor vessel, the potential for evolution
and collection of combustible gases, and the consequences of load drops and
potential leakage thrcugh the RV lower head. Issues related to pyrophoricity,
fire protection, decay heat, and release of radioactivity fall within the
bounds of previous NPC staff analyses (references b, c, d, and e).

The licensee is committed to remain within the safety corstraints imposed by

the defueling SER and Mcde 1 technical specifications thrcughout the sampling
program. These constraints include maintaining boron concentration greater than
4350 ppm. This concentration would keep the entire core subcritical in the most
reactive gecretry possibtle during defueling with an adequate safety margin,
Except as noted below, all hydraulic fluid vsed with the sampling equipment

will be borated to at least 4350 ppm B.

The MCM system equipment will use non-borated water in the hydraulic system.
The maxirum potential loss from this system is 2 gallons. The licensee and the
NRC staff have previously analyzed lccalized deboration due to leakage of 2
gallons of non-borated water (references f and g). This analysis involved the
most reactive geometry of a full core. Both the licensee and the NRC staff
concluded that localized deboraticr from up to 2 gallons of non-borated water
would not pose a criticality hazard. Additional analyses performed during the
evaluation of the plasma arc cutting system considered less than a full core
but much more fuel and a more reactfive gecmetry than will exist during RV lower
head samplira. This conservative analysis used 3 gallons of non-borated water
and the results indicated ar adequate margin of safety, i.e. greater than 1%
dg]ta k with an additional 2.5% delta k uncertainty factor (references h and

:

The licensee has calculated that potential hydrogen evolution will be less than

1 standard cubic foot per minute Fscfm). The NRC staff agrees with the licensee's
evaluation that the existing aefuelinc work platform off-gas system is adequate

to preclude buildup of ccmbustible concentrations of hydrogen. The staff

requires that the off-gas system be functional ard operating during MDM cutting
cperaticns. Any combustion at the cutting head will be localized and self
extinguishing due to being submerged uncder 40 ft. cf borated water,

The 1icensee and the NRC staff have evaluated a wide range of activities
including load drops which could cause leakage associated with incore instrument
reretrations, These evaluations were 2ssocfated with RV lower head defueling
and previous defueling activities, (references j and k). Leakage through the
ernular oap between an irstrument tube and the reactor vessel wall could




o

produce a leak of 0.4 callons per minute (apm) per penetration. This leakage
would result from the case where an incore instrument peretration and its weld
are sheared off but the instrument tube remains in the hole in the RV wall.
Another set of analyses evaluated the case where an additional unspecified
mechanism weuld force the instrument tube out of the the vessel wall. This
would result in a 1 inch diameter hole and a 120 gpm leak. The licensee has
safety systems to make up this potential leakage. These systems include
gravity feed from the borated water storage tank (BWST) and forced circulation
via the reactor building recirculation pumps. The cavity under the reactor
vessel contains borated water to preclude criticality in the event that any
fuel is flushed down with the leaking water (references j, k, and 1).

CONCLUSIONS

The NRC staff has reviewed and evaluated the proposed Peactor Vessel Metallurgical

Sampling Activity. We have concluded based on the above evaluations that there
fs reasonable assurance that the health and safety of the public will rot be

endangered by this activity. This activity falls within the scope of activities

previcusly considered in the Programmatic Environmertal Impact Statement.
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