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POLICY ISSUE

(Notation Vote)

The “. nmissioners

James M., Taylor
Execrtive Director for Operations

STATUS OF AND REMAINING ACTIONS FOR CLEANUP OF THRE® MILE ISLAND
NUCLEAR STATION, UNIT 2 (TMI-2)

To provide the Commission with an Jpdate on the status of the
TMI-2 cleanup and the remaining staff actions. Additionally, to
request Commission approval of the staff's proposal to offer an
opportunity for a prior hearing on a license amendment request
that would allow for long term storage of the facility (Post-
Defueling Monitored Storage or PDMS).

Status

On January 30, 1990, almost 11 years after the TMI accident,

GPU Nuclear Corporation (the licensee or GPUN) completed defuel-
ing of TMI-2, A detailed account of the current status of the
cleanup is provided in Enclosure 1,

The licensee has determined that more than 99 percent of the
core debris has been removed from the reactor vessel, The
vessel has received a final flushing and brush-down, and the
licensee has removed al) remaining accessible fuel. On

April 12, 1990, the licensee estimated that less than 850 kg of
fuel remains at the facility. The licensee has completed an
extensive video examination of the vessel and accessthle areas
of the reactor coolant system documenting the extent of fuel
removal. Ex-vessel defueling has been completed. Decontamina-
tion efforts over the past year have been limited to maintaining
the radiological conditions at the facility and minimizing
occupational exposure.

Completion of Current Cleanup Effort

On February 22, 1990, the licensee submitted revision 5 to the
Defueling Completion Report providing documentation of the
completion of cleanup. The staff conducted a review to
deterine if the facility was sufficiently defuelea. The staff
evaluated the licensee's position that the facility was

defueled to the extent that is reasonably achievable and that a
criticality event is precluded. (\
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The results of the staff's review 1s contained in Enclosure 2,
On April 2A, 1990, the staff notified the Ticensee that it had
satisfied the conditions for the cessation of defueling
activities. 1nis determination a)lowed the licensee to
transition from Mode 1 through Mode 2 to Mode °. Since the
accident the staff and licensee have amended “he M 2 *echnical
specifications (TS) to reflect the safety significance cf the
facility as the cleanup progressed. Oncr the licensee
demonstrated that defueling was completed and the possibility of
a criticality was precluded the facility entered Mode 2 on

April 26, 1990,

Upon transition to Mode 2 there was a substantial reduction
in TS requirements, includ’ g the deletion of the requirement
to man the control room with 1icen:ed operators,

Transition to Mode 3 occurred on April 27, 1990 after the staff
verified that the licensee had shipped a1l fuel removed from
the facility from the TMI-2 site.

Once defueling was complete, the licensee began the final phase
of the current cleanup--readying the facility for long-term
storage. Work scheduled for 1990 includes residual fuel
measurements, preparation for and removal of water from the
reactor coclant system and reactor vessel, and evaporation of
accident generated water (AGW). Work will continue through 1991
on additional decontamination to meet target goals and removal of
low-level wastes, The licensee plans to have the facility ready
for PDMS by December 1992, A schedule for remaining activities
is provided in Enclosure 3.

Post-Defueling Monitored Storage (PDMS)

On August 16, 1988, the licensee submitted a request for a
license amendment that would allow for Tong-term starage of the
facility (termed Post-Defueling Monitored Storage or PDMS by the
Ticensee) once the plant reached a safe and stab' condition,
Although the licensee proposed that the amended faciiity license
be a "possession only" Ticense, the licensee has not expressly
stated its intention to permanently cease operation or to decom-
mission the plant, It is GPUN's position that, since it has not
declared the permanent cessation of operations at TMI-2, the reg-
ulations pertaining to decommissioning are not applicable at this
time. However, the licensee was required to submit a decommis-
sioning funding plan as required by 50.75(b) and 50.33(k)(2).

The August 16, 1988 amendment request would further reduce the
TS requirements consistent with the requirements for long-term
storage. Enclosure 4 provides additional information on the
licensee's proposal and the staff accions necessary to respond
to the licensee's request.
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The licensee plans to place the facility in PDMS until TMI-1
is ready for decommissioning, At that time, the licensee plans
to decommission both Unit 1 and Unit 2 simultaneously,

In August 1989, the staff issued Final Sugplement 3 to the
Prog-ammatic Environmenta)l Impact Statement (PEIS) evaluating
the impact of PDMS. The staff is currently preparing a safety
evaluation report (SER) on PDMS. PEIS Supplement 3 and the
staff's SER will form the basis of the staff's position on the
acceptability of PDMS.

The staff proposes that an opportunity for a prior hearing
should be offered on the 1icensee's PDMS license amendment
reques® The PDMS license amendment review is a detailed
technical review principally involving the assessment of plant
operating systems that will be necessary for the storage period.
Much of the review is being performed under contract with
Pacific Northwest Laboratories. The Commission held a prior
hearing on the licensee's proposal to dispose of the accident
aenerated water by evaporation, There was considerable public
inwerest and involvement in the hearing. T:e licensee's current
roposal to suspend further cleanup of the facility is considered
y the public as a much bigger issue. Furthermore the Common -
wealth of Pennsylvania is taking a much more active role in the
PDMS review than it did in the .ccident generated water disposal
issue,

Although no formal vote has been taken by the citizens Advisory
Panel for the Decontamination of TMI-2, informel discussions
with a number of members has revealed an expectation that a
prior hearing would be held. If the staff announced that a
hearing would not be of fered prior to issuance of the PDMS
amendment the Panel would likely vote overwhelmingly in favor of
a prior hearing and insist that the Commission order a hearing
prior to the staff's actions. 4

The licensee fully expects a prior hearing on this issue. The
Ticensee has scheduled the remainder of the cleanup to coincide
with 2 hypothetical schedule of a prior hearing. There would be
little economic or schedular penalty to the licensee of a prior
hearing versus a post issuance hearing. The TMI-2 Technical
Specifications have been extensively modified since the accident
to closely approximate those requested by the lirensee for PDMS.

Based on the complexity of the technical issues associated with
long term storage, the level of public and Commonwealth of
Pennsylvania interest, and the lack of significant economic or
schedular hardship on the licensee the staff recommends that an
the opportunity for a prior hearing be offered on the PDMS

iicense amendment request. If a hearing is required on this
issue, it is estimated that the proceeding will take approximately
24 months. An Atomic Safety and Licensing Board Panel decision

on PDMS would not be expected until late 1992,
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The staff finds the licensee's application sufficiently complete
at this time to go forward with issuance of the notice and the
SER in the next couple of months,

Financial Information

As of the end of 1989, the licensee had spent $966 million on
the cleanup. The licensee's budget for calendar year (CY) 1990
s $16.8 million, After the plant enters PDMS, the licensee
expects to spend approximately $3 million to $5 million per
year,

The Ticensee has stated that it will probably decommission
TMI-2 along with TMI-1 when TMI-1's operating license expires.
Under the current decommissioning rule, as long as the licensee
maintains TMI-2 in a safe, stable configuration, additiona)
cleanup before actual physical decommissioning would not be
required. Therefore, additional cleanup at the conclusion of
POMS and before decommissioning would probably not occur unless
it could be demonstrated that there is su.ae health or safety
reason requiring the additional decontamination that would
offset the exposure necessary to accomplish the decontamination.

On July 26, 1990, the licensee submitted its decommissioning
funding plan. According to this plan, the licensee will escrow
$196 mi1lion for TMI-2 radiological decontamination. The
licensee plans to have the full amount assembled at the time the
TMI-1 Ticense expires (April 19, 2014). The basis for the
licensee's position is that it has not declared the permanent
cessation of operations at TMI-2, The licensee asserts that
such a declaration is a necessary prerequisite for the submitta)
of decommissioning plans and the need to fully fund its decommis-
sioning fund account before the expiration date of its operating
license (November 4, 2009). In its July 26, 1990 submittal,

the licensee stated that it did not requir. an exemption to be
allowed until the end of the TMI-1 operation to assemble the
required funds because of the unique post-accident circumstances
at TMI-2. Notwithstanding the licensee's proposal, the staff
has developed an alternative position on the issue of when funds
must be available for decommissioning for facilities that
prematurely cease operation. This position will be forwarded

to the Commission in a forthcoming Commission Paper,
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TH1-2 Advisory Panel

The Advisory Panel for the Decontamination of TMI-2 last met on
March 14, 1990. The panel discussed several topics including
whether it is necessary to continue meeting now that defueling
is completed. Several panel members expressed intersst in
continuing to meet, although less frequently and perhaps with
fewer panel members,

At the March 14, 1990 meeting, the panel decided to meet again

in the fall and continue discussions on the continuance

of the panel, Other topics planned for discussion at the proposed
October 1990 meeting are disposal of the AGW (evaporator operat-
ing experience), the licensee's decommissioning funding plan, the
staff's PDMS SER, and the future role of the Advisory Panel,

The statf recommends that the Advisory Panel meet with the
Commission sometime this fall to discuss the panel's activities
since the last meeting with the Commission on October 25, 1388,
and to discuss the future of the panel,

Disposal Of Accident-Generated Water

On September 11, 1989, the staff granted an amendment to the
TMI-2 Ticense removing the prohibition to evaporate the accident-
generated water (AGW). This amendment was issued after a
lengthy hearing proceeding, On Jaruary 19, 1990, the Atomic
Safety and Licensing Appeal Board affirmed the Atomic Safety and
Licensing Board's decision. The licensee has installed the
evaporator on site and has begun surrogate testing with water
containing boron and sodium to test the complete performance of
the system from the evaporation process through the processing
of the concentrate and solids. There have been a number of
equipment breakdowns during testing, resulting in repairs and
several minor design modifications. These breakdowns have
delayed surrogate testing and caused significant delays in
readying the evaporator for operation. Intervenors have also
challenged the Commonwealth of Pennsylvania and the licensee
r:ga;di:g the issuance of an air quality waiver for evaporation
of the AGW,
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Cfonclusions:

Fue] Measurements and Special Nuclear Material (SNM)
Accountability

The staff has contracted with Pacifis Northwest Laboratory to
conduct indzpendent measurements to Jetermine residua) fue)
remaining at the TMI-2 facility sometime during the summer of
1990, Preliminary measurements of the Auxiliary and Fuel
Handling Building were taken in May 1990, The results of the
measurements program will be needed to support the staff's
testimony at a 1ikely hearing on PDMS and will also form the
basis of a policy statement by the Commission on the conclusion
of the current TMI-2 cleanup effort.

The staff, with contractor support, is also conducting a review

of the basis for the special nuclear material transfer docum-nts
transferring accountability for the fuel to the U.S. Department of
Energy (DOE?.

Lower Head Sampling

The Office of Research's contractor, MPR Associates, Inc.,
completed a sampling program of the reactor vesse!l

lower head (Enclosure 5) earlier this year, Prism-shaped
metallurgical samples were removed for analysis,

Defueling of TMI-2 has teaken over 4 years and has not proceeded as
quickly as originally anticipated. Consistent with past Commission
direction, the staff has reviewed the reasons for defueling delays
and concludes that the delays are based on technical considerations
associated with this unique activity and are net a result of efther
a lack of management commitment or lack of available funds,
Additionally, the cleanup has not been delayed as a result of
NRC staff regulatory activities. Consistent with the Commission's
golicy of supporting an expeditious cleanup, the Agency's

icensing and inspection staff has continued to manage its
oversight activities within the licensee's schedules. The staff
has also continued to keep the Commission's Advisory Panel and
the public informed of the progress of the cleanup.

Although the staff believes that some additional delay in placing
the facility in long-term storage (PDMS) is likely, the delay
will have 1ittle safety significance. Once the staff determines
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that long-term storage of the facility will not Jeopardize public
health and safety, then the statf is justified in concluding that
the current phase of the cleanup has been accomplished,

Consistent with past practice, the staff will keep the Commission
informed of the progress of the cleanup,

Recommendation: The Commission approve the s*aff's recommendation that a
notice for an npportunity for a prior hearing on the PDMS
license amendment request be issued by the staff.

o Ayl

mes M. Taylor
recutive Director
for Operations

Enclosures:

Status of the Cleanup of TMI-2

. Staff Review of the Completion of Derueling
Cleanup Schedule for TMI-2

. Post-Defueling Monitored Storage of TMI.2

+ Lower Head Sampling Program

NS W)
- .

Commissioners' comments or consent should be provided directly
to the Office of the Secretary by COB Wednesdav, October 24, 1990.

Commission Staff Office comments, if any, should be submitted
to the Commissioners MLT Wednesday, October 17, 1990, with an
information copy to the Office of the Secretary. If the paper
is of such a nature that it requires additional time for
analytical review and comment, the Commissioners and the
Secretariat should be apprised of when comments may be expected.
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Enclosure 1

Status ot the Cleanup of Three Mile Island Unit 2

Plant stabilization of and cleanup efforts on the Three Mile Island Nuclear
Station, Unit 2 (TMI-2), began immediately after the accident March 29, 1979.

In the succeeding 11 years, the GPU Nuclear Corporation (the licensee) has made
substantial progress in placing the facility in a safe, stable condition that
poses 1ittle or no threat to the public health and safety. The following discus-
sion on the status of the cleanup will describe the defueling of the reactor
vessel; the defueling of the remainder or the primary system (ex-vessel defueling);
the decontamination of the reactor and auxiliary and fuel-hand)ing buildings;

the fuel cask shipments; and the disposal of the accident-generated water

(AGW). During these activities, approximately 99 percent of the original core
mass was removed.

Defueling of the Reactor Vessel

Defueling of the reactor vessel is essentially complete. On December 16, 1989,
following completion of pick-and-place defueling and vacuum defueling of the
lower head, the licensee declared the end of bulk defueling. A1)l areas of the
reactor vessel had been defueled at least once. Some of the defueling operations
(the pick-and-place defueling and air lifting) redistributed fines on horizontal
surfaces and small debris into crevice-shaped areas.

After completing bulk defueling, the licensee began a "flush-and-brush" process
and final vacuuming to remove this redistributed material. On January 30, 1990,
the licensee completed the flush-and-brush process, final vacuuming, and a

video confirmation of the defueling.

During February 1990, the metallurgical sampling program was completed.
Following this activity, the defueling crews performed a final series of pick=
and-place defueling, vacuuming and confirmatory video sxaminations. On

March 20, 1990, the crews transferred the last canisters of core debris to the
fuel handling building.

During the cleanup, these crews removed a tota) of approximately 308,000 pounds

of core debris from TMI-2. The 308,000 pound mass included the mass: of the core,
structural, and absorber materials; the mass added by the oxidation of the core and
structural materials; and the portions of baffle plates, formers, and other
Ccomponents that had commingled with core debris during defueling operations.

The total quantity of residual fue) (U0,) estimated remaining in the reactor
vessel after the conclusion of defuelind is 609 Kg.

Ex-vessel Defueling

Cleanup crews have completed fuel removal from the ex-vessel portions of the
reactor coolant system (RCS). These areas include the once-through steam
generators (0TSGs), the pressurizer, the RCS hot legs, the decay heat drop
line, and the core flood penetrations.



The total quantity of residual fuel (U0,) estimated remaining after the conclu-
sion of defueling in the reactor coolane system (excluding the reactor vessel)

is less than 133kg; the residual fuel in the reactor building (excluding the
reactor coolant system) is less than 75kg; and the residual fuel in the auxiliary
and fuel handling building is less than 17kg.

Fuel Cask Shipments

Core debris were removed from the reactor vessel in canisters, placed into fuel
shipping casks, and shipped by rail to the Idaho National Engineering
Laboratory. The final shipment was made on April 15, 1990.

Building Decontamination

From early December 1988 until the end of defueling, the licensee focused its
efforts on the completion and support of defueling. Decontamination activities
were Timited to support defueling, and to maintain access to and operability of
plant systems. Decontamination and building cleanup activities required to
place the faciiity in post-defueling monitored storage have resumed following
the completion of defueling.

Disposal of Accident-Generated Water

On September 11, 1989, the staff of the U.S. Nuclear Regulatory Commission

(NRC) issued » license amendment removing the prohibition on disposal of the

AGW by use of an evaporator system. The staff issued this license amendment
after a 2-year review of the licensee's proposal that included a public hearing
before an NRC Atomic Safety and Licensing Board Panel. The licensee has been
testing the evaporator system with non-radioactive surrogate solutions. The
testing has proceeded slowly because of equipment failures and the time spent

by the licensee on equipment upgrades and modifications to improve the long-term
reliabiiity of the system. The licensee has completed testing and will likely
initiate evaporation of the AGW in September 1990.



Enclosure 2

Staff Review of the Completion of Defue11gg

Since the accident, the staff of the U.S. Nuclear Regulatory Commission (NRC)

and GPU Nuclear Corporetion (GPUN; the licensee) have amended the Technical
Specifications to reflect the continuing decrease in safety significance of the
facility as the cleanup progressed. On May 27, 1988, the staff issued License
Amendment 30 that allowed the licensee to transition through a series of modes as
specific milestones in the cleanup were achieved., As the cleanup progressed,

the licensee could transition to the next, less restrictive mode. With the
transition to each mode, this amendment would reduce the *echnical specification
requirements commensurate with the increase in safety. When Amendment 30

was first issued, the licensee was to begin in Mode 1, and end with Mode 3 after
completing defue11n$ and shipping all the fuel. Transitioning to Mode 2 and

Mode 3 was on specific cleanup criteria specified in the Technical Specifications,
The licensee was required to document their defueling performance and provide

the justification in the Defueling Completion Report that the specific criteria
were met and that they could progress to Mode 2. The staff had 60 days to

review the licensee's submittal before the licensee passed to the next mode.
Section 1.3 and Table 1.1 of the Technical Specifications require the following
three conditions for the licensee *o move from Mode 1 to Mode 2:

@, The Reactor Vessel and Reactor Coolant System are defueled to the
extent reasonably achievable,

b. The possibility of criticality in the Reactor Buildine is precluded,

¢. There are no canisters containing core material in the Reactor
Building.

On February 22, 1990, the licensee submitted the Defueling Completion Report,
Revision 5, documenting the completion of the defueling effort. This report
was supplemented on April 12, 1990,

In @ memorandum o J. Stolz of April 26, 1990 (Attachment 1), the staff concluded
that the facility has been defueled to the extent reasonably achievable. Under
contract with NRR, Pacific Northwest Laboratories concluded in a letter to

M. Masnik, NRC, on April 13, 1990 (Attachment 2) that there is no pptential for
criticality in the fuel remaining in the TMI-2 facility during either normal or
accident conditions. On April 26, 1990, the staff issued a memorandum to

J. Stolz, NRC, (Attachment 3) verifying that no canisters containing core mate-
rial remained in the reactor building, thereby satisfying all three conditions
for the transition from Mode 1 to Mode 2.

The April 26, 1990, memorandum (Attachment 3) from the staff to .. Stolz, also
verified that no canisters containing core material are stored at the TMI-2
site. This fulfilled the requirement for the transition from Mode 2 to Mode 3.

On April 26, 1990, the staff issued a letter to M. Roche, GPUN, stating that the
staff had no objection to the licensee transitioning from Mode 1 to Mode 2 on
April 26, 1990, and from Mode 2 to Mode 3 on April 27, 1990.

Attachments:

1. Memo to Stolz 4/26/90

2. Ltr to M. Masnik 4/13/90
3. Memo to Stolz 4/26/90
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Docket No, 50320

MEMORANDUM FOR: John F. Stolz, Director
Project Directorate 14
Division of Reactor Projects - 1/11

FROM: Michae) T. Masnik, Senior Project Manager
Project Directorate 1.4
Division of Reactor Projects - 1/11

Lee K. Thonus, Project Manager
Project Directorate 1«4
Division of Reactor Projects - 1/11

Francis 1, Young
Senior Residert Inspector
Region 1

SUBJECT: REVIEW OF LICENSEE'S FINAL RESIDUAL FUEL ESTIMATES
THREE MILE ISLAND NUCLEAR STATION, UNIT ND. 2 (TAC 74532)

On March 13, 1990 and again during Apri) 2 through April &, 1990, the staff
conducted a review of GPU Nuclear Corporation (the licensee) video

inspection tapes and documents supporting the 1ic nsee's estimates of residual
fuel at the T™].2 facility,

The purpose of the review was twofold: 1) independent 1y verify, on an audit
basis, the licensee's estimates of fue) remaining at TMI-2 at the conclusion of
the current clearup effort, and 2) determine 1f the licensee removed as much
fuel as ¢ reasonably achievable, This effort is part of the review of the
Ticensee's proposal to transition the TM].? facility to Mode 2 as detailed in
their Technical Specifications,

Section 1,2 and Table 1.1 of the Technical Specification require the following
three conditions for the licensee to transition from Mode 1 to Mode 2:

&) The Reactor Vessel and Reactor Covlant System are defueled to the extent
reasonably achievable,

b) The possibility of criticality in the Reactor Building 1s precluded.
¢) There are no canisters containing core materfa) in the Reactor Building,

The Ticensee submitted the Defueling Completion Report (DCR), Final Submitta)
on Fchruary 20, 1990, Additionally, the licensee submitted on April 12, 1990,
the results of their post-lower heac sampling program cleanup. These two
:ocungnts form the basis of the licensee's proposal for transitioning to

lode 2,

This memorandum provides the staff's review of the licensee's submitta)
addressing conditions a and part of b above., This memorandum will address



condition b first, In order to evaluate the potentia) for a criticality the
staff had to verify the location, amount, and condition of the remaining fue)
8t TMI-2, Since the fuel is located in 8 number of locations in the Reactor
Building (RB) and the Auxiliary and Fue) Handling Building (AFHB), the staff
deterrined that an audit of the remaining fue) was warranted.

The staff first evaluated the possible locations for significant quantities of
residual fuel. The staff determined based on an understanding of the accident
progression, 10 years of defueling oversight, and the Ticensee submittals that
significant remaining quantities of fuel would be confined to the RE and
principally to the reactor coolant system (PCS). Little fue) was dispersed to
t?e AFHE ond the RD outside of the RCS during the accident and subsequent
cleanup.

The staff then examined the potential for the licensee to have overlooked
significant quantities of fue). The staff reviewed schematics of the RCS and

in particular the reactor vessel (RV) for locations where fuel that could be
present might have been overlooked by the licensee. Since the RV was physically
the most complicated structure in the RCS and the balance of the RCS had been
well characterized or measured, the staff concentrated on the RV, A tota) of
four locations within the RY with the potentia) for uninventoried fuel were
selected and video tapes of the locations were inspected:

d) Top edge of the thermal shield between support blocks. The
licensee had not included the fuel located on the top edge of
the thermal shield in between the support blocks in their
estimate of fuel remaining at TNI-2, The staff estimated the
fuel rematning at 0.6 kg with an upper 1imit of 1.2 kg.

b) 1nner surface of the core barrel. The inner surface of the core
barre] was essentially free of all Type 1 or Type 111 fue)
(Type 1 1s loose debris Type 111 1s solidified material), One
small area, approximateiy 1" x 2" x §", of possible Type 1!1
materfal was observed near core former plate Level 8, This
represents approximately 84.9 g of fuel, .

¢) Top edge of the vent valves on the inside and outside of the core
support shield. Top edge of the vent valves outside the core
support shield had been examined by the licensee and the remaining
fuel included in the tota) for the core support structure. The
top edge of the vent valves and the top edge of the vent valve
horizontal restraining blocks were not included in any estimate
provided by the Ticensee; however, 2 review of several photographs
and et least one video tape indicated that the slope of the
surfaces would not permit the buildup of more than gram quantities
of fuel in these areas.

-
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d) Edge holes of the former plates, The edge holes of the former
plates that formerly contained the baffle plate retaining bolts
were examined and no residual fue! wés observed in any hole,

The staff determined that there wes some additional fuel that the Ticensee
failed to include in their estimates; however, the amounts were insignificant
(probably less than 3 ko) relative to the reported quantities (€08.8 kg) of
fuel in the RV, The sta¢f decided to enlarge the audit semple size and examine
additional areas; however, based on additional review of the RY schematics, no
other locations that could possibly hold significant (greater than « kg) of
fuel were identified. Therefore, the staff concluded that the Ticensee had,
with the exceptions noted above, looked anc attempted to characterize remaining
fuel in 211 locations within the Ry,

The ex-vesse) regions of the RCS have been characterized using 2 combination of
video inspections and actual fue) measurements, The staff concluded that the
Ticensee fdentified a1 the areas which contained or could contain significant
quantities of residual fue).

The staff then reviewed the licensee's characterization and quantification of
;es1dua1 fuel in severa) designated areas. A tota) of five areas were selected,
our in the Rv,

2) Lower Head region of the reactor vessel, Since 1t 1s the Towest
portion of the reactor vessel, finely divided loose debris put into
suspension by water currents tends to preferentially settle out on
the Tower head, Loose, sand-sized particles generated from defueling
activities also tend to drift downward and settle or the lower head.
The staff reviewed the final video of the lower head and the
Ticensee's analysis of the remeining fuel on the lower head. The
Ticensee's assumptions in their engineering calculation 4800-322] -
50-013 were more conservative than "best estimate" and the cal-
culations were numerice*ly correct. The steff performed independent
c2lculations which conservatively modelled the remaining fue) debris
dust as a series of three ellipsoid areas, Thre Ticensee had modelled
& thin coating of material which covered the entire Tower head
surface. The staff's resuits were 7.4 kg of fuel and the licensee's
results were 8,1 kg of fuel.

b) Annular gap region between the core barrel and the thermal shield,
The Yicensee reported 118.6 kg of fuel in this area. 1t represents
the largest amount of Type ] ?‘*ﬁse, finely divided) fuel remaining
8t TMI-2, The area 1s very dit.. .1t to access; & minfature (.75
fnch) camera was successfully inserted in 3 of the 4 Tocations where
vent valve exercise holes aligned with gaps in the thermal shield
restraint blocks. Finely divided fuel debris filled the bottom
of the annular g8p. This bottom region has a complex, wedge shaped
Cross cection. The staff reviewed the Ticensee's essumptions; they
conservatively used the maximum depth observed by the 3 camera
probes. The staff alsco independently verified the dimensiors of the
area from deta’led plant drawings and checked the accuracy of the
Ticensee's calculations,
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) Lower Core Support Assembly (LCSA) between the Lower Grid Forging
and the Incore Guide Tube Su port Plate (IGTSP) This ares containg
the largest quantity (133 kgg of residual fuel 1n any one remaining
area et TEI-2, It includes a sing1~ resolidified fuel mass (Type ;11)
of 11C kg, It is the dominant component in the criticality mocel.
The staff reviewed video tapes of this ares and verified that 1t wes
accurately te conservatively characterized., There were some ir-
regular interstitial gaps in the mass which the licersee conserva-
tively characterized as monolith,

d) Inside and outside surfaces of the core baffle plates, During the
accident progression in 1979, & molten mass from the core region
melted a arge irreguler hole (approximately 5 ft by 2.5 ft) through
the baffle plates in the southeast region of the core. The molten
material spread radially behind the core baffle plates and downward
1o the LCSA and the lower head. Some of the molten material stuck to
the baffle plates as 1t cooled and resolidified. The licersee
analyzed the amount of fuel remaining on the inside (closest to
the core) and assumed that an equel amount adhered to the outside
(closest to the baffle plates) surface. The staff was concerned
sbout this assumption. The licensee's caleulations and assumption
were based on a September 1989 video cxamination., This video was of
the inside surface, thus the assumption, A subsequent video ine
spection taken In October 1989 (apparently after additiona)
clearing) showed both sides of the beffle plates and demonstrated
that the licensee's assumpticr was conservative.

e) Pressurizer spray 1ine. The licensee reported that there was no fue)
in the pressurizer sprey line because the line had been flushed. The
steff was concerned about the validity of this assumption, Further
investigation revealed thet the Ticensee had evaluated the spray line
relative to the pressurizer surge 1ine, which had been measured for
fuel content. The surge Yine 1s much lar?er (10 inch diameter vs, 4
fnch), contains a IGnger run of horizonta piping, and was much more
directly involved in fue) transport during the ac-ident. ‘It was
unflushed and measurements indicated only 0.2 kg of fuel. The staff
concluded that the spray line would contain less than 0.05 kg of fuel
and thet this amount of fuel could be considered negligible compared
to the 608.8 kg remaining at TMI-2.

The staff has determined after reviewing the video tapes of selected locations
within the reactor vessel and the calculation of residua) fuel based on the
video inspections that the estimates of residual fue! presented in the DCR as
updated in their April 12, 1990 submittal are reasonable and conservative,

The staff has 21so reviewed the licersee's procedures for quantifying the fue)
and find the licensee's approach to quantifying the fuel acceptable and
conservative. The staff discussed and reviewed correspondence between THI.?
Ticensing and the THI-2 Safety Review Group (SRG) regarding the SRG review of
the fuel measurements. The staff has concluded that the SRG provided an
appropriate and comprehensive review of the licensee's fuel estimation program,
SR6 concluded that the DCR reported fuel quantities and the subsequent re-
evaluations of resicual fue! conservatively estimate the quantity of fuel in
the Ry,
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During the course of the staff's review of the licensee's estimates of residual
fuel the staff 21so evaluated the first condition of the three conditions
necessery to transition to Mode 2, The first condition states that “"the
reactor :essel and reactor coolant system are defueled tu the extent reas ALLAY
achievable",

The staff has not identified any technical limitations that would preclude
sdditional fuel removal; however, the removal of additional fuel would exact a
progressively greater penalty from the standpoint of occupationa) exposure and
cost as more difficult areas are defueled. The staff hes determined, based on
the review of the fina) video fnspections of the RCS that the fue) that could
be easily removed using the present defue11ng technology has been removed.,
Admittedly, there is some additional Type 1 loose debris on the bottom head;
however, this represented less than 11.2 kg of debris and resuspension of the
material during removal would make removal of 211 the material on * = bottom
nead almost impossible. The remaining areas of the residual fuel and in
particular the significant amounts of residual fuel have been determinec to
reside in areas thet are difficult to dccess., The difficulty in access limits
visibility and the manipuletion of defueling equipment, The licensee provides
&n analysis in the DCR which addressed each significant quantity of fue) within
the facility, Significant quartity of fuel was defined by the licensee as
greater than 10% of the licensee's calculated safe mass fuel limit (SMFL).
Since the licensee's SMFL is 140 kg the licersee's definition of significant
quentity of fuel is 14 kg. The licensee identified the following areas as
having significant quantities of fuel: RE "A" D-ring, "B" 0TSG tubesheet, cold
leg ¢A, and the RV.

The licensee then discussed each sfgnificent quantity of fue) addressing the
guantity, the potential options for additional fuel removal, schedule ‘npacts
for fuel removal, occupational exposure, waste generation and disposal, and
cost, The licensee's analysis concluded that the TM].? facility had been
defueled to the extent reasonably achievable,

The staff has reviewed the Ticensee's submittal, the final video inspection of
the facility, and the measurements of residual fuel made by the licensee, and
have determined that: .

g The licensee has defuelec to a point that additional defueling will become
p;ogreﬁsively more difficult due to accessibility end reduced quantities
of fuel,

¢ Additional defueling will result in increased person-rem exposure and
cost per kg of fuel removed and possibly increasing risk to cleanup
personnel without a measurable reduction in risk to the public, The risk
to workers include continued occupational radiation exposure, the potential
for overexposure, industrial accidents and continued physical stress due
to the hostile working environment. &



With the possibility of criticelity precluded, and the elimination of any
energy source sufficient to cause an offsite relesse of radioactivity 1n excess
of the Appendix 1 guirslines, the staf! has concluded that continued

defueling at this tywie would not be Justified based on ALARA consideration and
overall risk to the workforce, Therefore, the staff has concluded that the
facility has been defueled to the extent reasonabiy achievable,

This review wes conducted by M. Masnik, NRR, L. Thenus, NRR, and F. Young, RI.

Wil f) Mad,

Michael T, Masnik, Senior Froject Manager
Project Directorate 1.4
Division of Reactor Projects - 1/11

Wl L7 Ploind .

Lee H. Thonus, Project Manager
Project Directorate 1.4
DPivision of Reactor Projects - 1/11

%/%M 7%4._1. &
Francis 1. Young

Senfor Resident Inspector
Region |

cc: T. Szymenski, NRR/LOLB
E. Wenzinger, RI
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Telephane (509, 75' 2263

April 13, 1990

Dr. Michael T, Masnik

Office of Nuclear Reactor Regulation
MS 13 H3

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Dear Dr. Masnik:

A report of PNL's review of the TM!.2 licensee's Defueling Completion Re ort
is enclosed. PNL's report ircorporates info=mation received in the Iicensee's
letter to the NRC dated April 12, 1990 (Subject: Results of Post-Lower Head
Sampling Program Cleanup), however, as we have discussed on the telephone, PNL
will continue reviewing the licensee's letter and will notify you of the
results of our continued review by early next week.

Sincerely,

R. Harty

Senior Research Scientist

Dosimetry Research Section

HEALTH PHYSICS DEPARTMENT

RH/1ms

Enclosure

€c: KS West, US NRC, w/enciusure

\

Twenty-Ave yean of science // for DOL andt the Northwest
———— e
\ J
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E DEFUELING COMPLETION REPORT FOR TM]-2

1.0 INTRODUCTION
As @& result of the March 28, 1979 accident at Three Mile Island Nuclear
station, Unit 2, fuel debris was transported and relocated within the reactor
coolant system, the reactor building and the auxiiiary and fuel handling
buildings (AFHB). Many of the ¢! Ip activities have concentrated on the
removal of the remaining fuel det from within the reactor vessel as wel| as
that transported ex-vesse).

On May 27, 1988, the NRC issued License Amendment No. 30, which defined three
facility modes for the TM].2 facility. This amendment established that 60
days prior to transition to each successive facility mode, a report shall be
submitted to the NRC providing the necessary basis and Justification for the
transit.on. For transition from Mode 1 to Mode 2, the licensee is required to
gemonstrate that:

or vessel »nd reactor coolant system (RCS) have been defueled to
t reasonably achievable,

1. the react
the exten

the possibility of criticality in the reactor building is precluded, and

that there are no canisters containing core material remaining in the
reactor building.

conjunction with the issuance of License Amendment No. 30, the NRC granted
U Nuclear an exemption from 10 CFR 70.24 for the criticality monitoring
requirements in the TMl-2 reactor building. This action imposed the foliowing
mode transition provision:

14
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"Prior to transition to Mode 2, the licensee will provide a criticality
analysis that will address each separate quantity of residual fuel in
each defined location. The criticality analysis will estimate the
quantity of fuel remaining, its location, its dispersion within the
locatic>, its physical form (i.e., film, finely fragmented, intact fue)
pellets), its mocbility, the presence of any mechanism tha. :ould
contribute to the mobility of the material, the presence or 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 that an inadvertent criticality is precluded."

By letter cated February 22, the licensee suomitted to the NRC the fifth and
final submittal of the Defueling Completion Report. The report was
suppliemented by a letter dated A;riTL1?,“7993 containing the results of the
cleanup following the lower head samnle program and containing a revised
criticality analysis that made use of the January 1980 video inspection
results, The report as supplemented provides the licensee's estimate of the
quantity of fuel remaining, its location, its form, any potential for
mobility, and the potential for criticality. The NRC has requested that PNL




review the criticality aspects of the Defueling Completion Report and the
measurement methods that were used. This report is a summary of PNL's review.

2.0 DESCRIPTION OF THE LICENSEE'S DEFUELING COMPLETION REPORT

The licensee's Defueling Completion Report contains the licensing background
behind the deveTopment of the report, a description of the post-accident fuel
dispersion process, the techniques that were used t: survey for and measure
the quantities of fuel remaining in the facility, the procedures and methods
that were used to remove fuel from its post-accident locations, defueling
occupational dose estimates to date and estimates of the occupational dose
that would be required for continued removal of fuel. The Defueling
Completion Report provides a quantification of the amount of fuel in all areas
of the facility, and provides an assessment of the criticality potential in
each of the areas. The facility is divided into four major areas; 1) the
auxiliary and fuel handling bui{ding (AFHB), 2) the reactor building (outside
of the reactor coolant system and the reactor vessel), 3) the reactor coolant
system (RCS), and 4) the reactor vessel. Individual locations within these
iarger areas were evaluated in detail.

The evaluation of the potential for a criticality in the remaining fuel debris
was made by determining the safe fuel mass limit (SFML) for the TMI-2 fuel,
that is, the quantity of fuel below which there would be no possibility of an
accidental criticality. Calculation of the SFML assumed an optimum fuel
geometry (size and shape of the fuel), optimum moderation and an infinite
water reflector. This provides the optimum conditions for a criticality. For
locations where the quantity of fuel exceeded the SFML, a more realistic mode)
of the fuel and of the fuel's location was created for analysis, The only
location where 2 specific model was necessary was in the reactor vessel.

3.0 EVALUATION

The Defueling Completion Report was evaluated by reviewing the report as
submitted by the Ticensee as well as by reviewing information referenced
within the Defueling Completion Report., PNL's review primarily encompassed
the measurement techniques used to estimate the quantity of fuel and the
criticality model used to determine whether an inadvertent criticality could
occur.

3.1 ANALYSIS OF FUEL MEASUREMENTS

The measurements techniques used to estimate the quantity of fuel

remaining following defueling were analyzed by PNL. A review of those

estimates resulting from visual examination of the remaining debris was

conducted by the NRC staff. Questions involvin? specific measurement

techniques were resolved verbally with GPUN engineers and contractors.

?NL found no problems with the measurement techniques used by the
icensee,



3.2 SAFE FUEL MASS LIMIT (SFML)

3.2.1

The licensee evaluated the potential for an inadvertent criticality in
the remaining fue) by determining the SFML for the TMI-2 fuel. The SFML
was calculated using the assumptions discussed below. The SFML was then
applied to the locations where fuel remained to ensure that the fuel in
these locations would not go critical even under optimum conditions.

Assumptions used in the Determination of the SFML

The SFML was calculated to be 140 kg. This quantity was used to
compare with the quantity of fuel estimated for each location where
fuel remained. The assumptions used to calculate the SFML are given
below, along with an analysis of their appropriateness:

3.2.1.1

3.2.1.2

The fuel enrichment was assumed to be 2.54% before burnup.

The original loading of the core included 56 assemblies of
1.98 wtk (batch 1), 61 assemblies of 2.64 wt% (batch 2),
and 60 assemblies of 2,96 wt% (batch 3) uranium-235
enrichment. The licensee assumed a homogeneous mixture of
the three fuel batches based on sampies obtained fo1lowing
the accident that indicated that most of the residual fue
in the TMI-2 reactor vessel and ex-reactor components is a
homogeneous mixture of the pre-accident core loading. In
addition, the licensee indicated that approximately 65% of
the batch 3 fuel was removed from the vessel as intact
full or partial length fuel assemb)ies without significant
mixing. Thus & pre-burnup enrichment of 2.54 wt% uranium-
235 was used by the licensee to calculate the SFML.
Although the assumption of a homogeneous mixture is well
made, especially in light of the additional redistribution
and nixing of tge fuel that occurred during defueling
activities, the samp]in? program in the reactor vessel
indicated a wide variation in enrichment data even among
samples collected in close proximity to one another (as
shown in Tables 3 and 4 of Appendix B to the Defuelin
Completion Report). Thus, it is possible that regions
containing significant quantities of material from the
more reactive, higher enrichment of 2.96 wt% uranium-235
may exist., The assumption that the remaining fuel has an
enrichment of 2.96 wt¥% uranium-235 prior to burnup would
have assured that any such region is accounted for in the
criticality analysis, Althou?h this assumption would be
highlg conservative, the possibility of localized areas
with higher enrichments can not be dismissed.

F:e} bgrnup effects were considered for all three batches
o ue .

The incorporation of the fue) burnup effects are a -
realistic assumption and one that is fairly well

3



3.2.1.3

calculated. The effect of the burnup was to reduce the
fuel enrichment used by the licensee to 2.24 wtk uraniume-
235 (or 2.67 wtk uranium-235 assuming a batch 3
enrichment). Although no attempt was made by PNL to
reproduce the burnup composition used for the criticality
analyses, the ORIGEN code that was used by the licensee to
determine post-accident fission groduct concentrations,
uranium depletion and plutonium uildup is an accepted and
widely used computer code for this purpose. (Considering
that fuel burnup is not uniform over the core or from rod
to rod, the fuel composition used in the criticality
analyses are in good agreement with extrapolated
compositions similarly calculated for the H. B. Robinson
Unit 2 reactor fuel cycles 1 and 2 (Barner, 1985), which
have an enrichment/loading pattern very similar to TMI-2.

The approach used by the licensee to account for the
effects of burnup are conservative in that the analysis
relies on only a limited few of the non-volatile,
insoluble fission products that are relatively strong
neutron absorbers (neutron poisons). For example,
europium-155 decays to gadolinium-155 which becomes a
significant source of neutron absorption after several
years, However, gadolinium and other neutron absorbing
fission products were not relied upon in the licensee's
analysis to reduce the reactivity of any of the regions
cortaining fuel. The licensee only accounted for the
poisoning effects of fission products that were
definitively identified as remaining with the fuel.

The equivalent of standard, full sized fuel pellets were
used for the fuel particle size.

The residua’ “uel debris in the TMI-2 facility exists in
three forms: 1) resolidified material, 2) thin surface
films and 3) loose granular debris. The resolidified
material is too large for optimum neutron moderation and
the surface films are too thin and distributed to be of
concern unless they flake off and become a part of the
loose granular debris. Since optimum moderation is
dependent on the particle size of this debris, the
licensee performed calculations to demonstrate that
particles smaller than a fuel pellet resulted in less than
optimum conditions for criticalit{. The results are in
agreement with data given by Clark (1967) in DP-1014.
Consequently, the mass-to-surface ratio of a normal fuel
pellet was preserved in the geometrical modelling of the
debris. Conservatively, it was assumed that nothing was
present in the fuel except spherical pellets of fissile
material and unborated water. These conditions are
optimum for the criticality of debris having mass-to-

4



3.2.1.4

3.2.1.5

3.2.1.6

surface ratios up to that of a TMI-2 fuel pellet, and the
fuel pellet diameter is essentially optimum.

No credit was taken for the presence of structural and
solid poison materials existing in the fue) debris.

Impurities that have been identified as existing with the
fuel (for example boron, iron, zirconium, and cadmium)
were not included in the analysis of the SFML. As
mentioned earlier, the only poisons assumed for the
analysis are those associated with the burnup of U0, and
include only the effects of fissionable plutonium
generation and rare earth fission product generation.

Maximum reflection and moderation were considered.

A spnerical geometry was chosen to maximize the neutron
multiplication and an effectively infinite water reflector
was utilized. The mode] used to calculate the safe fuel
mass consisted of a mixture of unborated water and fuel
debris in a spherical geometry surrounded by an infinite
thickness (approximately 12 inches) of unborated water
reflector., The radius of the innermost reyion was varied
until the calculated ko¢¢ (1n'1udin8 a 2.5% Ak uncertainty
bias - as discussed befow) reached 0.99. An iccaptance
criteria for koes of 0.99 was used durir; the post-
accident defue?‘ng operations at Tml-z. Although an
acceptance criterion of 0.95 (based on the 1imit allowed
in standard technical specifications for spent fuel
storage) is applicable to conditions during Mode 2, the
licensee's calculation of maximum reflection and
moderation is still highly conservative and optimizes the
calculated potential for criticality.

The computer code KENO V.2 was used and an uncertainty of
2.5% ak was added to the calculated kg¢s.

The criticality calculations for the SFML were performed
using the KENO V.a criticality code and the 27 group
ENDF/B-1V cross section library of the SCALE system,
These are the accepted computer codes for criticality
analyses. The bias of 2.5% in keff added to all
calculated kgss values obtained w1th the KENO/SCALE
systems is based on the ability of this calculationa)
technique to reproduce twelve criticality experiments
chosen for this purpose. Although these assemblies were
selected to provide benchmark data on conditions similar
to those resulting from the high boron-low hydrogen
content of the TMI-2 fuel rubble, a more representative
yroup of experiments should, and could, have been
selected., Some of the large disagreements between the
calculations and the experiments selected is likely due to
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these poor choices. However, except for highly borated
systems, the 2.5% bias used in the criticality analyses is
epproximately the 2 sigma bias observed in a great man)
comparisons over the years between experiments and
KENO/SCALE calculations. The technique tends to calculate
boron systems about 2% low in kefs. Thus, the 2.5% bias
1s acceptable, especially since Ige criticality analyses
assumes that there is no boron in the fuel rubble.

Calculation of the SFML

The SrML reported in the Defueling Completion Report was determined by
calculating the allowzhle mast that was approximately 75% of the
minimum calculated critical mass (kgss * 1.0). The SFML was
caiculated as 140 kg UD». Utilizing data published by H. K. Clark
(1967) in DP-1014, *Crifical and Safe Masses and Dimensions of
Lattices of U and UDp" a critical mass of 185 kg U0, and a SFML of

139 kg UD, are obtained. Thus, the KENO/SCALE calculated SFML is in
agreement with published data.

If an enrichment of 2.67 wt% uranium-235 (corresponding to burned
batch 3 fuel) had been used, a critical mass of approximately 125 kg
and & SFML (75% of the critical mass) of approximately 94 kg would
have been calculated based on the data in DP-1014 (Clark 1967)

Comparison of the SFML with the Remaining Fuel Quantities

The SFML was compared with the quantity of fuel debris remaining in
each area of the TMI-2 facility. This discussion of the comparison
between the remaining fuel quantities and the SFML is based on the
four major areas discussed previously; the AFHB, the reactor building,
the RCS and the reactor vessel.

+2.3.1 Comparison of SFML with fuel remaining in AFHB

The estimated quantity of fuel in the AFHB as given in the
Defueling Completion Report is <17 kg. The largest
quantity of fuel in a single cubicle within the AFHB 1is
4.9 kg in FH109, Spent Fuel Pool "A". The tota] quantity
(<17 kg) is 14% of the SFML calculated by the licensee
using 2.24 wt¥ uranium-235 enrichment and would have been
18% of the SFML if an enrichment of 2.67 wt uranium-235
had been used,

Comparison of SFML with fuel remaining in Reactor Building

The estimated quantity of fuel in the reactor building
(not including the RCS or the reactor vessel as ?iven in

the Defueling Completion Report is <75 kg. The largest
quantity of fuel in a singTe Tocation is in the sections
of the flow distributor which contained incore instfument

guide tubes that were bagged and suspended in the "A"
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D-ring. Measurements and estimates indicate that there is
24.3 kg of fuel in this location. This is 17% of the SFML
calculated by the licensee using 2.24 wt% uranium-235
enrichment and 26% of the SFML using an enrichment of

2.67 wtk uranium-235. Combining fue) from all locations
within the reactor building (not including the RCS or
reactor vessel) would not exceed either ©rML.

Comparison of SFML with fue) remaining in kCS

The estimated quantity of fuel in the RCS as given in the
Defueling Completion Report is 133 k?. This 1s below the
SFML of 140 kg as calculated by the licensee using an
enrichment of 2.24 wt% uranium-235, although above the
SFML of 94 kg as calculated using an enrichment of

2.67 wtk uranium-235. However, the largest quantity of
fuel in a single location is in the "B" once through stean
generator (0TSG) upper tubesheet, where an estimated
maximum of 36.3 kg is located. This is 39% of the SiML
for 2.67 wtk uranium-235, Although it has been determined
that the remaining fuel exists as tightly adherent
material and is not readily removahle, it should be noted
that even if the remaining fuel became mobile and all
nonmechanistically accumulated in the lowest point of each
half of the RCS, the greatest possible quantity that could
accumulate would be less than the 94 kg SFML because of
the separation of the two sides (A and B side) of the RCS.

Comparison of SFML with fuel remaining in reactor vesse)

The estimated quantity of fuel in the reactor vessel is
608.8 kg. This amount is significantly greater than tie
SFML. For this reason, a separate criticality safety
analysis was performed by the licensee. This analysis
used in-vessel inspections of debris locations and
quantities to develop a specific three-dimensiona)l
analytical model of the fuel in the reactor vessel rather
than making worst-case assumptions regarding the geometry
and reflectivity, A description of the model and of the
assumptions used are given in the next section.

REACTOR VESSEL MODEL

Because the amount of fuel remaining in the reactor vessel is larger than
the SFML, a separate criticality safety analysis was performed by the

licensee that modeled the location of fuel within the reactor vessel.
The results of the Ticensee's analysis gave a ko¢s of 0.945, which is
below the NRC's acceptance criterion of kefs = 8.55 (based on the limit
allowed in standard technical specifications for spent fuel storage).

The assumptions used in the licensee's analysis are listed and discussed
DQIOW. ’




3.3.1

3.3.2

3.3.3

Conservative model of fuel location.

The Defucling Completion ReEort provided the following estimates for
the quantity of debris in the reactor vessel,

Fuel Remaining

(kg of U0,)
Work Platform Region and Suspended Equipment 33.9?
Downcomer Region 178.¢
Internals lndexin? Fixture Region 4.9
Core Support Shield ‘

(CsS) Regaon 10
Upper Core Support Assembly (UCSA) Region 85
Lower Ccre Support Assembly (LCSA) Region e72.
Bottom Head Region 23
Surface Film Deposits by

For the purposes of the criticality analysis, fuel debris in the
reactor vessel bottom head, the LCSA, and in the Lore former ares
(i.e., between the core former baffle plates and th2 core barvel) in
the UCSA were specifically modeled. In other arezs of the reactor
vessel, the fuel accumulations within the vessel we e considered to bLe
100 small or were separated from those areas where fuel was located hy
a far enough distance [the equivalent of approximately 30 cm (12
inches) of water] so as not to cause a reactivity increase due tu
neutronic interaction between thu areas.

Fuel debris was modeled as if it extended radially in from the vore
barrel to the maximum distance where fuel debris was observed on each
LCSA plate. Also, the full periphery of each plate was sssumed in tne
model to be loaded with debris even though some arezs did not contain
fuel (this latter assumption probably had only a mar?inal effect on
the reactivity of the system). The amount and locat on of fuel debris
that was assumed in this model (2910 ko) was conservative when
tompared to that which is estimated to remain in the vesse!

(608.8 kg).

The fuel enrichment was assumed to be 2.96 wt% uranium-235 hefore
burnup.

A pre-burnup enrichment of 2,96 wik uranium-235 enrichment was assumed
(corresponding to the higher enriched batch 3 fuel). The basis for
this assumption was discussed reviously for the SFML caleulation
(Section 3.2.1.1). This is a ighly conservative assumption.

Fuel burnup effects were considered for tne fuel (assumed to be
batch 3),

The assumption of fuel burnup is as given previously for the
calculation of the SFML and provides a net fuel enrichment of 2.%7 wt%
uranium-235 for the fuel that is assumed to have an initial enrichment
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of 2.96 wth uranium-235 (batch 3). This is a conservative assumpt ion
8s discussed for the SFML calculation (Section 3.2.1.2).

3.3.4 The equivalent of standard, full sized fuel pellets were used foer the
fuel particle size.

The equivalent of standerd, ful) sized fuel pellets were usad for ‘he
fuel particle size, as discussed previously for the caleulation of he
SFML (Section 3.2.1.3).

3.3.5 No credit was taken for the presence of structural and solyd poisen
materiais existing in the fuel debris.

As discussed in Section 3.2.1.4, the onlv poisons assumed during the
analysis are those associated with the burnup of U0,. Thus,
impurities that huve been identified as existing wifh the fuel (for
example boron, iron, zircecnium, and caimium) were not included, thi's
providing a conservative result. In atdition, no credit was taken for
the licensee's plans to add a stable and insoluble neutron poison
material to the bottom head of the reezctor vessel to provide an added
margin of assurance.

3.3.6 The mode)l included moderation with unborpted water

Full water reflection was assumed in the analysis and fuel was treated
as a fuel-water only mixture (except Yor the Tow:r core support
assembly (LCSA) plates in which rase the holes 1n thece plates were
assumed to contain fuel that is homogeneously mixed with the plate
material). The presence of boron (which is & neutror poisen) in the
water was ignored in the crsticalit{ analysis. No ¢redit was taken
for the licensee's ?1ans to drain the water from the reactor vessel
following the defueling operations thus Teaving the reactor vessel
without a moderating medium.

J.3.7 The computer =ode KENO V.a was used and an uncertainty of 2.5% ak
was added to the calculated kqgy.

The computational bias of 2.5% Ak is added to the calculated k,¢¢ as
discussed for calculation of the SFML (Section 3.2,1.6). -

3.4 NEUTRONIC COUPLING OF IN- AND EX-VESSEL FUE!

The licensee's model did not account for the potential of neutronic
coupling of the core debris within the vessel and the debris located in
other areas of the facility (the RCS, the reactor buiiding or in the
AFKB). This is an appropriate assumption because the debris in the
vessel is well separated from the debris in other locations and no
ident;fiable methods exist for transport of the fue! into or out ¢f the
vessel,
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ACCINE T
Coen the “vpe and physica) tondition of the fissile materia) present,

¢ it Ceit'v vould only be possible if t is paterial were to accumulate ir
1Y 2eitY Quetiities at some loragtion. All areas outside of the reactor
‘eitel contair loss than tne safe fue! mass limit, and intermixing of the
Tuel Jedris in thse areas could only be accump)ished by design. The
only arew sbe; : fucl might be able to accumulate is in the lower head of
the reactor vessel. The licensee's anaiysis of the result of a
redistribution of the available mate~ial into .he )ower head assumed that
350 kg are available for redistribution (intluring all loose, fine,
granular debris anl surface films). The results of the analysis, which
assumed ¢ ful) water reflected slaY of material, gave a kess of 0.913,

Thiy is a cunservative analysis, -~ince wuch of this debris 1s in the
anni .ar gap, and thus would not shake down into the lower head. Ia
addition, the absence of water, and the presence of neutron poisans
including; 1) impurities in the residual fuel, 2) boron in any remainin,
water, 3? structcral material and 4) an insolubie poison that will be
added by the iiceasee to the bottom head of the reactor ve:se! "a1lewiny
draining of the RCS, will furtker ensure the lacx of a eritica’ ' event
cven tnder accident conditions.

1.0 CONCLUSIONS

Based on our anaiysis of the licensee's Defueling Completion Repor*, we
conclude that there is no potential for criticality in the fuel remain ng in
the TMI-2 facility during either normal or accident conditicns. Although two
of the assumptio s used by the licensee to calculate the safe fue) mass limit
[1) an enrichment aiter burnup n* 2.24 wt% uranium-235 and 2) the ks« limit
Cryerion of 0.99 rather than 0.95] are not as consorvative as the cdata
appears to warran,, our review indic: ‘es that use ot the more conservative
assumgiions does not signal a ;otential fo a criticality. The conservatisms
built inlo the model, as well a. the safeguards that the licensee will enact
(InCiuding remcval of water and addition of a neutron poison into the vessel)
ou.d Jurther preclude a criticality,
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Attachment 3

April 26, 1990

Docket No, §0.320

MEMORANDUM FOR: John F. Stolz, Director

Project Directorate 1«4

Division of Reactor Projects « 1/1]

FROM Lee H, Thonus, Project M

Proioct Directorate -4

Div
Frangis 1
Three wi)
Region |

Robe: s R,
Three Mile
Region 1

« Young, Senior

e Islend Site

Brady, Rest
Island Site

SUBJECT:

On March 23, 1990, F. ¥e
TMI-2 reactor bu1iding. As part of the
canisters containing core material r
setisfies condition *C* of Te
from Mode 1 to Mode 2.

On Apri) 20, 199C, L. H. Thon
storage poo! 'A': the truck bay, and the
contained three dummy" canisters
one empty filter cenister, These
shipped of fsite and the potential storage
inspection team verified the
in these areas,
&t the TM].2 site.
Mode 2 to Mode 3.

us and R, R,

Therefore,
This

These ins
1ssued by

pection results wil)
Region ] regarding t

signed by M. Masnik for

Lee H. Tionus, Project Manager
Project Directorate 14
Division of Reactor Projects « 1/11

Young end R. R, Bra
inspection
emained “n the
chnicel Specificacion

reil sidin
(used to check out the
areas represent

t no cenisters contain
no canisters containin
fulfills the requirement

be part of a forthcomin’
he transition of TM].2 fr

STRIBUTION

SNorris MMasnik
POI«d (Memo f1le)

LThonys
FYoung  RBragdy

enager

sfon of Reactor Projects « 1/11

Resident Inspector

dent Inspect:.

FUEL CANISTER VERIFICATION AT TMI.2

dy performed an inspectic: of the
they verified that no
reactor building, This
Table 1.1 for transition

Brady inspected the spent fue)

The spent fuel pool "A
fuel transfer system) and
the pathway for canisters

s for canisters.
ing core materia) remained

’ core materia) are stored
or TMI-2 to transition from

Tocation

Inspection Report to be
om Mode 1 through Mode 3.

signed by M. Masnik for

Francis 1, Your:3, Senior Resident
Inspector

Three Mile Island Site

Region |

signed by M. Masnik for

Rolert R, Brady, Resident Inspector

Th e Mile Island Site
Region | o
€c: 7. Sezmanski, NRR/LOLB
E. Wenzinger, Region ]
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Enclosure 3

Cleanup Schedule for Three Mile Island, Unit 2

Completion of defueling Janyary 30, 1990
NRC-sponsored lower head sampling January 30 - March 1, 1990
Submission of defueling compietion report February 26, 1990

Completion of offsite fuel shipment April 15, 1990

Transition from Mode 1 *2 Mode 2 April 26, (990

AGW evaporation Ortober 1990 - February 1992
Issuance of staff SER for PDMS Fall 1990

NRC-sponsored fuel weasurement program Fall 1940

RCS drawdown Fall 1990

Completion of the licensee's fue) Early 1991

measurement program
Final decontamination of reactor building Decemoer 1991

TMI-2 ready for long-term storage (PDMS) December 1992




Enclosure 4

Post-Def!;Iing Mgnig?r*d Stgrggc !ngsz of
& e island, Un

At a 1985 TMI-2 Advisory Pane) Hoeting a represertative of the Commonwealth

of Pennsylvania, and a member of the TM1-2 Adviscry Panel, proposed that GPU
Nuclear Corporation (the licensee) should consider a storage period after defueling
and before large scale decontamination of the reactor building basement., The

Panel members concern was the pessibility of avoiding a large worker dose
associated with this decontamination effart, The licensee pursued this approach
and on December 2, 1986 submitted & plan for plant conditions during what the
Ticensee termec as Post Defueling Monitoured Sturage or POMS,

Based on the licensee's December 2, 1986 submitta) the staff issued Draft

Supplement 3 to the TMI-2 Programmatic Envircnmenta) Impact Statement in April 1988,
Comments on the Draft Supplement were received from 23 Federal and State

agencies or members of the public,

The licensee has «ept the Commission informed of their plans to place the
facility into PPMS at & number of Commission briefings held in the Washington,
D.C. area. The licensee first informed the Commission of their plan to store
the facility after partia) cleanup in a January 14, 1986 Commission meeting,
At the Februery 13, 1987 Commission meeting the )icensee proposed the term
POMS for the storage period. On March 17, 1988 the licensee again discussed
POMS with the Comri<sion,

On August 16, 1988, the licensee submitted a request for a license amendment
that would allow for long-term storage of the facility when offsite waste
shipments were completed and the plant reached a safe and stable condition,

The August 16, 1988, submitta) stated that even though the amendment would
result in a "possession only" license, this request did not represent * decision
by the licensee to decommission the piant and should not be construed -s
permanent cessatfon of operations,

Subsequent to the August 16, 1988 submittal, the licensee informed the staff
(Attachment 1) the' the licensee's current energy supply plans do not r~flect
the return to service of TMI-2 and that before expiration of the current TM1.2
Ticense, a decision will be made to decommission the plent without further
operation. Decommissioning of Unit 2 will probably occur when Unit 1 is
decommissioned,

The decommissioning rule links a "possession only” license to permanent

- ation of operations and the submittal of a proposed decommissioning plan
«ivnin 2 years of ceasing operations. Since the licensee's decommissicning
v .ans are deferred, and they have stated that its submitta) does not represent
a decision to permanently cease operations the regulations pertaining to
decommissioning are not applicable at this time. The )icensee would, however,
be required to submit a decommissioning funding plan by July 27, 1990 as
required by 50.75(b) and 50.33(k)(2).

On September 22, 1989, the staff issued Fina) Supplement 3 to the Programmatic
Envirchmental Impact Statement (PEIS) for TMI-2. Supplement 3 evaluates the
environmental fmpacts associated with the licensee's proposal for long-term
storage of the facility, as well as a number of alternatives. The staff found
the licensee's proposal, as well as a number of the alternacives environmentally

??838;32’? ﬁpgpégg? none of the alternatives was obviously super*or to the



The staff and its contractor, Pacific Northwest Laboratory (PN.), are presently
reviewing the licensee's safety analysis report for POMS, and the staff expects
to issue a safety evaluation report (SER) in the fall of 1990. The review
focuses on fire protection, ventilation, and containment integrity. The issue
of a potential inadvertent criticality occurring after the conclusion of
defueling will have already been resolved as part of the staff's review of the
defueling completion report. PEIS Supplement 3 and the staff's SER will form
the basis for vhe staff's position on the acceptability of PDMS.

Actual implementation of PDM wil) require a license amendment to change the
technical specifications (T5) for the facility. The licensee's August 16,
1988, submittal includes a request to amend the TS to allow for PDMS. At-
tachment 2 provides a 1isting of the TS proposed by the licensee during PDMS.
The proposed TS include only administrative requirements and the requirement
to maintain containment isolation. Since the licensee plans to revise the
POMS amendment, the staff has delayed issuance of a notice on the licensee's
August 16, 1988, submittal.

Based on the need for a detailed technical review, principally involving the
assessient of remaining plant operating systems needed for POMS, and the
considerable public interest, the staff plans to issue a notice of
opportunity for a prior hearing on the amendment request. 1If a hearing is
required on this issue, it is cstimated that the proceeding will take
approximately 24 menths. An Atomic Safety <nd Licensing Board Panel decision
on POMS would not be expected unti) snring of 1992,

The licensee has informally requested that the notice cof opportunity for a
prior hearing on the amendment request and the issuance of the staff's SER on
POMS be delayed unti)l the end of the year. The Ticensee plans to update the
SAR on PDMS, take some additional fuel measurements which further refines
earlier estimates and plans to complete some additional decontamination
necessary for PDMS. The staff finds the licensee's application sufficiently
complete at this time to go forward with issuance of the notice and the SER in
the next couple of months.

The staff expects intervention on this amendment. Intervention would probably
focus on why the cleanup has not progressed further or has not been completed,
and why this facility is to be placed in a special category and not decom-
missioned immediately at the conclusion of defueling.

Decommissioning in the public's view is dismantiement, and the public fails to
reccgnize that SAFSTOR is one of the acceptable decommissioning options. For
all practical purposes, PDMS is SAFSTOR; the only difference is the name and
the fact that the licensee has not ann~ nced that it has "permanently ceased
operations. "

Assuming approximately 24 months for the hearing process, a decision on PDMS is
not expected until 1992, By th+ time the licensee will be able to implement
PDMS, most of the reduction in ,S requirements will have taken place during the
mode changes (see Attachment 2). The impact of any hearing on implementing

POMS should not impose a significant hardship on the licensee regarding resources
needed to mai~tain TMI-2 as there is little difference between Mode 3 and PDMS.
The additional reductions requested in the August 16, 1988 license amendment
request for PDMS are primarily some reductions in surveillance requirements
during the period of storage.
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[ Ruclear pa, o

GPU Nuciesr Corporation

Attachment 1

One Upper Pong Road

Parsippeny New Jersey 07064

(201) 316-7797

June 23, 198%

Mr. Victor Stello, Jr.
U.S. Nuzlear Regulatory Commission
Washington, DC 20855

Dear Sir:

Three Mile 1s1and Nuclear Station, Unit 2 (TMI-2)
Operating License No. DPR-73
Docket No. 50-320

This responds to your letter of May 15, 1988, in which you asked GPU
Nuclear to advise you about our future plans for the TMI=2 facility
commencing with Post-Defueling Monitored Storage (PDMS). Your letter states
that the purpose of the request is to provide a better undbrltlnding of the
basis for our Decomm.ssioning Funding Plan. Pursuant to 10 CFR 50. s(k)(2),
that plan 1s due to be filed with the NRC on or before July 26, 1980,

GPU Nuclear 1s proceeding to complete the cleanup of TMI=2 to achieve @
safe, stable, and secure condition which presents no risk to the environment
or to public health and safety for its duration. In March 1987 an
Environmenta) Evaluation of the monitored storage condition was forwarded to
the staff, and in Aupust 1988 & detatled Safety Analysis Report with
accompanying Vicense amendment request, which further described the monitores
storagn condition, was submitted for NRC review and approval. The thrust of
our proposal fs that TMI=2 will have been defueled and cleaned up to the
cegree that it poses no risk to public health and safety. A period of
monitored storage would significantly reduce occupations) exposure (by 5000
to 7000 person~rem) at the time of eventua) cecommissioning and would allow
simuitaneous decommissioning with TMI=1. Our propesal 4s that monitored
storage of TMI-2 would not extend beyond decommissioning of TMI-1.

As reported by Mr. William G. Kuhns and affirmed by the current Chairman
of Genera) Public Uti1ities Corporation, Mr, Standley M, Hoch, at the recent
April 1989 meeting with the Commissioners, the GPU System's present energy
supply plans do not reflect the return to service of TMI=2. Mr. Kuhns alse
noted, "As all our efforts are devoted to complating the cleanup, we are not
Studying the detalls of eventua) disposition of the plant at this time."

FUO~==L 04576



GPU Nuclear understands and accepts responsibility as a Vicensee to
ensure proper disposition of the plant and eventual termination of the
Ticense. In our August 5, 1988 letter to the NRC, we stated that we
uncerstant that the NRC's rule for decommissioning nuclear facilities applies
te TMI=-2 and would cover a)l activities invelved in decommissioning the plant
starting from monitored storage conditions. Therefore, we will provide by
July 26, 1980 the cecommissioning funding plan and certification reguired by
that rule for TMI=2. We expect that funcing plan to be based on the
essumplion that prior to the end of the current icensed 1ife a decision will
be mace to decommission the plant without further operation. The plan wi')
recognize the unigue conditions of T™I=2 which, we anticipate, will recuire
funcs substantially greater than those recuired to gecomm ssion TMI«] and,
therefore, will exceed the minimum amount reguired by the rule.

We trust this 1s responsive to your request.
Sincerely,

Ll Claid

P. R. Clark
President
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TECHNICAL SPECIFICATION COMPARISON MATRIX

B O RSN ¥ TR

POST-DEFUELING |
| MONITORED STORAGE
4 1POMS) TECH, SPICS.,

TECH. SPEC

APPENDIX A TECH, SPECS.

1. Borated Conling Water
Injection and Soron
Concentration -
Reactor {onlant ’,yg”.j

Minimuem Boran (oncen-
tration - Fyel
Tranefer Canal

Minimees BRoron Concen-
tration - Spent Fuel
Foo!

Newtron Monitering
ingtrumentat ion
Radiation Monituring 3 i ! i | As reguired in Table 4.3.3 of the Recovery

| i | Operations Plan. Additional radiation meniloring
regeirsments are addressed in the Appendix B
Tech. Soecs

Meteorelogical
instrumentat ion

Fessential Parameters
Monitcring Instrumen-
tatron

hlorine Detection
System

Sect 1.2.2.2.6 aof the PSS SAR stales that the
rone detection system griginally previded at TMID
will remain operational OhQWQ.,' operat iona! ;
areas of the plant during POMS iMods 4) (3 .m*
viswal and audible alare will Be installeé Lo
provide monitoring capabilities and remnte fire
alarm indication 'n "TMI.)

Fire Detpction
Tnstryment 3t ton

Reactor Vessel Mater
Leve! Monitoring
Pressure/Temperature
Limits RCS

e t————— sa—

e S ——




TECHNICAL SPECIFICATION COMPARTSON MATRIX

MODE 4
POST-DEFUELING
WONTTORED STORAGE

PDMS) TECH. SPELS. |

1 mouE 3
DETUE L ING AND

FUEL SHIPMENT
CONPLETE |

T 1 "
YECH, SPEC. | rulm-'
MABIRS i STATUS

Sare JEESISS SN

TECH. SPEC. TITLE

’

APPENDIX A TECH, SPECS.

17. Communications -

Contro! Room

Containment Integrity

(Double Valve and
Airiock Door
[solation}

Containment Tesolation
{Single Valve and {
Airlock Seor :
Isolation)

Reactor Building
internal Pressure
Limits

Reactlor Building
Air Tesperature

Containment Purge
Erhaust System
Operability

Flood Protection

B st i ———

Durinag POMS (Mode 4), active pressure contral of
the B8 will net be maintained. A Conta'‘nment
Atmospheric Breather will be added lo previde
passive pressure control of the BB relative %o
ambhiont atmospheric pressure (Ref. Sect. ' .72.1.1%
of the PDNS SaR)

Sect. 7.2.1.2 of the POMS SAR slated that the
Centainment Purge Echaust System will be main-
tained in an operable coendition te support PONS
Mode 4) activities (2.g., surveillpnce entries,
maintenance}.

1.4 of the PONS SAR statos that existing
flood protection capabiliiles will be main-
{Mode 4) Specific design

Sect.
wnit
tained for PONS
features are:
~Beactor Bldg- No external openings in the B8
below 305" alev. (ground level).
No sxternal openings in THI-2 FHB
that require floed protection.
Railraoad door in the THI.! por-
portion of the THR g dezigned
te be watertight.

Flood panels and doors provided.
Shield door is watertight

Flood paneis water! ght

-FH Bldg-

~Lontrol Bldo-
~Aux Bldo-
DG Bldo-




TECHNICAL SPECI? ICATION TOMPARTSON MATRIX

Page 1 -
_nJ_r_ML__M.J_
TECH. SPEC. | CURRENT POST- DEFUELING aND POST-DEFUEL ING
TECH, SPEC. TITLE NMBE RS STATUS DEFUELING | FUEL SHIPMENT| MONITORER STORAGE COMENTS
COMPLETE | (PDNS) TECH, SPECS
APPENDIX A TECH, SPECS,
19. Control Room Emergency! 3.7.7.1 x
Air Cleanup System
20. Sealed Source 3.7.9.1% X X X The PONS SAR does not address sealed sources.
Integrity Thers may be a limited need for sealed sources

during POMS (Mode 4) for calibration of radiation
wonitors. Site procedures will address the use
and calibration of sealed sources, if necessary.

21. Fire Seppression 3.7.1. x x X NRC approval of TSCR 57 will delete the ™HI-2
Water System required water sources. Sect. 7.2.2.7.a of the
PONS SAR stated that the gard fize main will be
maintained pressurized wsing the station firs
pumps in TMI-1. TYhe TMI-2 fire Protection System
€raws its supply water from the tie-in te the

vard main.
22. Deluge/Sprinkler 3.7.19.2 ¥ x X MRC approval of TSCR 57 will delete this specifi-
Systems cation. Sect. 7.2.2.2 of the POMS SAR states that

the fire service loop which runs throvgh the
Diesel Generator Bldg, ATHB, and Contre! 8ldg
will be isniated during POMS (Mode 4). Drain
valves will be installed and capebility will ewist
te quickly energize the systems. The deluge
systems for the Aux. Transformers and sast wall
cortain are maintained Turbine Building.

23. Halon System 3.7.10.3  § NRC zpproval of TSCR S7 will delete this specifi-
cation. Halon system will be deactivated during
POMS (Mode 4).

Z4. Fire Hose Stations 3.7.10.4 | X 4 NRC approval of TSCR 57 will reduce the required

fire hose stations te the Beacter Bldg only.

Sect. 7.2.2.1 of the POMS SAR states thet

reel and hose cabinet stations shall be provided
in areas of the facility where systems or equip-
went are maintained operational for POMS (Mode 4).

25. Penetration Fire 3:2.5.1 x 4 X MRC approval of TSCR 57 will delete this specifi-
Barriers cation. PDMS SAR does not address this area. Fire
. protection organization does not plan teo perform

any routine surveillance or penetration fire
barriers during POMS (Mode 4).




TECHNICAL SPECIFICATION COMPARTSON MATRIX

Page 4
g MOOE 1 | w0t 2 | moL 3 |
TECH. SPEC. CumerNT POST- DEFUELING AnD POST-DEFUEL ING
TECH, SPEC. TITLE B RS STaTys DEFUELING | FUFL SHMIPMENT| MONTTORED STORAGE COrENTS
—LOMPLETE | (PDMS) TECH. SPECS
APPEMDIX A TECH. SPLCS.
26. Electrica) Power 38 X
System
27. Spent Fuel Pool Water | 3.9.1 8 X "
Level Moritoring 3.9.2
28. Fuel Transfer Canal 393 X
Water Level Monitoring! 3.9.4
29. Fuel Handling 39121 X Al X Sects. 7.2.6.1 and 7.2.6.2 of the POMS SAR state
Building & Acxiliary 3.c.12.2 that the FHB and Aux Bldg ventilation systems will
Building Ventilation be maintained in an eperational status te support
Systems Operability POMS (Mode 4) activities.
30. Accident-Generated 3.%.13 x X x v Procedures require MRC approval. Sect. 1.1.3 of
Water the POMS SAR states that because the issue of
disposal of AGH i3 a separate, well-bounded
Sctivity, it is not discussed in the POMS SAR.
Additionally, the POMS SAR states that dispesal of
AGN wil) H{Q'y extend inte POMS (Mode €} byt will
not materially interefere with maintaining the
TMI-2 plant in a safe, monitored POMS condition.
31, Meavy toad HMandling .m0 | §
Restrictions in
Reactor Building
32. Meavy Load Handling 3.2 X x
Restrictions in Fuel
Mandling Building
33. Responsibility 6.1.0 X X v ’ X
34, GPUNC Organization 6.2.0 v X X X Reduced in scope for POMS (Mode 4). 1In addition,
the Tech. Specs. refer to the PDMS Sap org. chart
rather than a2 separate organization plan.
35. TMI-2 Organization 6.2.2
8. Winimum Shift Crow §.2.2.2 ¥
Composition 5
b. Licensed Operator in 6.2.2.% X
Control Room When
fuel is in Reactor
1
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PPENDIX A TECH, SPEC

SPECITICATION COMPARISON MATRIX

TECH. SPEC. TITLE

C

s

Individuval Qualified
in Radiatior Protec-
tion Procedures When
Fuel 1s in Reactor
Site Fire Brigade

| dividua! Qualified
it Radiation Protec-
t on Procedures When
Fadwaste Mangement
fetivwilres are in
""rogresc

nin
tions

Staff Qualifica-
Training

Tecrhnical Review and

Contro!
Independent Rev:ew
Function
Independent Safeiy
Reviewers [15Rs)

Minimm Staffing
Reguirements for
Safety Review Grow
{SRG}

the

Reportable foents

.

= —_———————
i MRt 3

I DFTUFLING AND |
FUFL SHIPMINT |

CowPLETE |

CURRENT
STAYYS

TECH, SPEC

NMBE RS DEFUELING |

=
%
4

{

S —

[ P —

—
—4

B X SERSE |

POST-DEFUF LING
MONTTORED STORAGE
IPpMS) TECH, SPTLS.

P ————————————————————————————————

Unit | is presently mar iing the Site Fire Brigade
and will continue to de so during PDMS [(Made 4)

Figure 10.5-2 of the PONS SAR notes thatl during
POMS (Mode &), T™MI-7 will continue to have 2
department dedicated te Waste Managemen! /Decen-
tamination It is zurrently plaond that radia-
tion protection personnel will be upplied on »
site dasis during POMS (Mode 4)

for Fire Brigade is

Training program requirement
is deleted during PONS (Mode 4)

This specification will become effective upon NRU
approval of TSR 60; the IS8s will perform similar
functions te SRG bul are not a Tull-time dedicated

qroup
The number of required audits are reduced during
POMS (Mode 4)

NRC approval of TSIR 50 i1l reduce the miniemm
sta®fing requirements by two (7) personnel in
Mode 7 and delete the SRG ir Mode 13

Terk "c.r

During PONS (Mode 4), vielation of
part of

Action Statements will be included as
annual report

the




TECHNICAL SOECIFICATION COMPARISON MATRIX

Page &
0D 1 | __HODE_
TECH. SPEC. | Cummeny POST- DEFUELING AN POST-REFUEL ING
TECH. SPEC. TITLE MBI RS STATYS DEFUELING | FUFL SHIPMENT! MOMITORED STORAGE CoENTS
COMPLETE | (POMS) TECH, SPECS 3
APPEMDIX A TECH, SPECS,
44, Procedures 6.8  § x X x Reduced in scope for PDMS (Mode 4.
45, Report Pequirements 6.9 X X X X
46. Record Retention 6.10 X X x X
47. Radiation Protection é.n v X X X
Program
48. Migh Radiation Area 6.12 x x x x

APPENDIX B TECH, SPECS,

1. Liguid Effluents 2.1 4 X x A Reduced in scope Tor POMS (Mode 4).

2. Gaseous Effiuents 2.1.2 X X x % Reduced in scope for POMS (Mode 4.

3. Radiocactive Gaseous 2.1.3 X x x This sect. applies to the FPICOR 17 ventilation
Etfluent Monitoring system monitor only which is net 2 POMS (Mode 4)
Instrumentation system,

4. Tovironmental £ i X x Neither the POMS SAR nor the Ervironmenta’ Frale-
Monitoring (Non-radio- ation proposes to continue this program.
logical) irements

5. Radiological Saviron- | 3.2 | X X Though notl part of the POMS (Mode 4) Tech. Specs. .|
mental Monitoring ' this program will continue a3 discussed in Sect.
Program (RENP) 1.5 of the FOWS Favironmental Fvaluation.
Hequirements




Enclosure 5

r d Sampling Program

On March 1, 1990, the Vessel Inspection Program (VIP) sponsored by the NRC's
Office of Nuclear Regulatory Research and the Organization of Economic
Cooperation and Development (OECD) was completed. £ total of 14 "boat" samples
was obteined from the reactor vessel lower head, Three of these included the
base of the incore instrument penetrations (IIP), Additionally, 14 11Ps were
cut off 1.5 to 2 inches above the lower head and obtained as semples. Two
1nco:o instrument guide tubes were cut free from the tiow distributor head as
samp les,

The samples were shipped to argenne National Laboratory (ANL) for analysis
and distribution to the sponsoring OECD nations. The staff expects preliminary
results within the next several months,



