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PURPOSE

1.1

1.2

2.1

2.2

The purpose of this plan is to describe the Three Mile Island Unit 2
(TMI-2) Special Nuclear Materfal (SNM®) Accountability Program. This plan
fdentifies the methods and sequence of SNM accountability, the Quality
Assurance Program that will be built Into SNM measurement activities, the
areas, systems and components that will undergo formal SNM measurement and
the areas, systems and components that do not require SNM assessment. The
plan identifies the TMI-2 organizations that will directly perform SNM
assessment and the organizations that will provide significant support.
The plan also describes how programmatic ALARA will be implemented in SNM
assessment activities.

*For the purposes of this plan, the term SNM will be utilized to describe
the residual fissile material derived from the original enriched UO,
fuel.

The post-defueling survey of the TMI-2 plant for residual special nuclear
materfal will be performed by the implementation of this plan. As identi-
fied In this plan, the post-defueling survey 1s a process by which the
entire TMI-2 plant will be reviewed to 1dentify areas known to contain
special nuclear material or that could contain SNM and the presence and
quantity of special nuclear material (SNM) in each area will be deter-
mined. The accomplishment of the SNM measurements and assoclated
engineering analysis will constitute completion of the post-defueling
survey. This plan, the SNM Accountability Plan, describes the process by
which the post-defueling survey will be conducted.

BACKGROUND

The March, 1979 accident resulted in significant damage to the core and in
subsequent release of fuel and fission products Into the Reactor Coolant
System and other closely related systems. The TMI-2 core currently
consists of loose fuel pellets, solidified fuel, structural metal compon-
ents (e.g., end fittings), 1oose rubble and partial fuel assemblies. This
collection of materfal is generically referred to as core debris. As a
result of the core condition, fuel accountability by the normal method of
counting Individual fuel assemblies 1s not possible.

Core debris 1s presently being loaded in special canisters and shipped to
the Department of Energy Idaho National Engineering Laboratory (DOE INEL)
facility in Idaho. Each shipment 1s accompanied by a Nuclear Material
Transaction Report (DOE/NRC Form 741) which shows the net weight of the
contents of each canister and a best avallable physical description of the
contents. A statement that quantificatlon of the amount of SNM in each -
canister 1s not possible also accompanies each shipment as an annotatlon
on the DOE/NRC Nuclear Materlal Transaction Report Form 741.

3.0 NTI0S0 e B8
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3.0

2.3

2.4

The canister contents are a mixture of SNM and other core debris. There
is no feasible method at TMI-2 to determine the exact content of fuel in
each canister. Therefore, SNM accountabl ity for TMI-2 will be based on
the total measured SNM remaining in the plant after defueling 1s

complete. A final plant inventory of residual SKM will be reported on the
DOE/NRC Material Balance Report (DOE/NRC Form 742).

In October, 1985, GPU Nuclear, the U.S. Department of Energy (DOE) and the
U.S. Nuclear Regulatory Commission (NRC) entered into an agreement (Refer-
ence 11.1 and 11.2) that final SNM accountability for TMI-2 would be
performed after defueling was completed and would be based upon a thorough
post-defueling survey of TMI-2. This post-defueling survey would
quantify, as accurately as possible, the amount of residual SNM in plant
systems and components. Implied in this agreement was the understanding
that the post-defueling survey would involve all areas, structures,
systems and components where SNM could possibly have been deposited as a
result of the 1979 accident and subsequent recovery activities.

SUMMARY

3.1

3.2

3.3

Formal SNM assessment activities are currently scheduled to begin in

1987. A measurement schedule 1s presented in Appendix 1. In summary, the
SNM assessment schedule 1s based upon the completion of defueling activi-
ties 1n the Reactor Building components and gross decontamination of the
selected Auxiliary and Fuel Handling Bullding systems and associated
cubicles. The current schedule calls for SNM accountability to be com-
pleted after Reactor Coolant System (RCS) draindown has occurred. The
projected SNM accountability schedule 1s based on current defueling anc
decontamination schedules. The schedule will be adjusted as needed to
reflect cleanup program progress.

SNM measurements will be performed as areas, systems and components are
placed into an isolated configuration that ensures no fuel transport in or
out after the SKH survey has been completed. The configuration wiil be
selected to enhance SNM detection with due regard for system bounds,
piping configuration and measurement requirements. Following SNM survey,
the configuration will be administratively and physically controlled. If
the configuration is modified In a manner that could result in SNM
transport, suitable measurements will be performed to ensure accurate
accountability.

The entire TMI-2 plant has been reviewed to determine where SNM may have
been deposited as a result of the 1979 accident and subsequent recovery
activities. Locations have been placed Into three categories: Category |
- locations where SNM is definitely deposited; Category 2 - locations
where 1t can be reasonably postulated that SNM may be deposited. and
Category 3 - locations where 1t can be shown that SNM was not deposited.
Appendix 1| also identifies each area classification.
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3.4

3.5

3.6

A1l Category 1 areas will undergo SNM survey. Category 2 areas will
undergo SNM survey after surface decontamination and/or system flush
activities are completed. Category 3 areas will be 1dentified as not
requiring SNM assessment based upon authoritative analyses of the TMI.2
accident (NSAC 80-1: Analysis of Three Mile Island - Unit 2 Accident;
Rogovin Report: Three Mile Island, A Report to the Commissioners and the
Public) and a review of recovery activities.

NOTE : Some areas of the plant may be reclassified as a result of
ongoing or future recovery activities.

SNM accountability at TMI-2 will be a complex task. Inaccessibility of
some systems and components, high area radiation backgrounds, complex
geometries and the required indirect measurement of fuel will complicate
physical measurement of SNM quantities. Also, selected THMI-2 systems
cannot be surveyed until RCS draindown occurs. Therefore, several alter-
native techniques for performing measurement of SNM quantities will be
useful. Reference 11.3 describes those techniques. Appendix 1, as noted
above, classifies plant areas and, where possible, specifies the method(s)
to be used to assess each listed area, system or component.

SNM assessment 1s an Important to Safety (ITS) activity. The TMI-2
Recovery QA Plan applies to SNM assessment activities. QA/QC will review
and approve the SNM accountability plan and SNM measurements procedures
and Unit Work Instructions. Measurement equipment will be maintained and
calibrated In accordance with Quality Assurance/Quality Control (QA/QC)
requirements. Individual SNM assessment activities will include QA/QC
verification of essential parameters as deemed necessary. Records of SNM
assessment activities and assoclated analyses will be subjected to QA/QC
monitoring and auditing. Engineering calculations for SNM assessment will
be performed in accordance with the TMI-2 Engineering Calculation
Procedure 4000-ENG-7310.02 and will be 1ndependently audited.

4.0 SNM ACCOUNTABILITY PROCESS

4.1

The SNM Accountability Process will establish the quantity of residual SNM
at TMI-2 after defueling ts completed. The quantity of residual SNM will
be determined through measurements, sampling and engineering analysis.

The determination of the quantity of SNM in a specific area, system or
component will be documented in a SNM assessment package. The SNM assess-
ment package, will contain, as a minimum: a detailed description of the
area, system or component; its role in the accident and/or recovery
activities; the rationale supporting a conclusion as to whether the
possibility of contained residual SNM exists; and 1f so, a SNM measurement
document or previous fuel characterization results and an appropriate
engineering calculation. The purpose of each set of data contained in the
SNM assessment package 1s detailed below:

4.1.1 Description - The purpose of this section will be to provide
detalled information on the area, system or component being
assayed. Included will be a description of each significant
piping section, component and surface; a description of the

5.0 NT0sh thédd)
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4.1.2

4.1.3

4.1.4

accident and recovery program history of the above; and avail-
able photographs and/or drawings. Finally, 1f an area, system
or component is determined to have no possibility for containing
residual fuel, 1t will be so stated, with supporting rationale,
in the description section.

SNM Measurement - Specific measurements of res!dual SNM quanti-
ties will be performed utilizing efther QA approved procedures
or Unit Mork Instructions. A1l SNM measurement documents will
contain data sheets which will record the measurement data,
equipment calibration information and essential supporting
information. A1l SNM measurements will be performed in accor-
dance with appropriate industrial safety requirements.

Fuel Characterization Measurements for SNM Accountability -
Several plant areas and components were surveyed for residual
SNM deposits prior to Initiation of the formal SNM accounta-
bility program. In some cases, 1t will be advantageous to
utilize the results of these previous measurements; personnel
radiation exposure will be minimized. Previous fuel character!-
zation measurements will be utilized for SNM accountability
purposes at the discretion of the Manager, Post Defueling Survey
and SNM Accountability under the following conditions:

a. The area, system or component measured has been maintained
in a fixed configuration, from the time of the measurement
to the present, that precludes the possibility of transport
of SNM iInto or out of the area, system or component.

b. The area, system or component can continue throughout the
duration of the SNM accountability measurement program to
be maintained 1n a configuration that precludes the trans-
port of SNM into or out of the area, system or component
and appropriate controls are in place to ensure configura-
tion controls.

C. The previous fuel characterization SNM measurement package
is accepted by Quality Assurance/Quality Control.

SNM Assessment Engineering Calculation - The SNM assessment
engineering calculation will be the documented engineering
analysis which determines the quantity of residual SNM in an
area, system or component based on the raw measurement data.

SNM engineering calculations will be performed in accordance
with Procedure 4000-ENG-7310.02, Engineering Calculations. The
calculation will determine the quantity of SNM in a given
location based upon the configuration of the object assayed, the
analysis of the survey data and the measurement instrumentation
performance capabilities. Also relevant to the determination of
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4.2

4.3

the quantity of residual SNM will be the specific assumptions
deriving from a review of the measurements made and an analysis
of the accident history and recovery efforts relating to the
area, system or component.

Determination of SNM 1n Radioactive Maste and Sample Shipments

4.2.1 The total amount of SNM shipped off-site as radioactive waste
and/or as samples will be determined 1n accordance with approved
Important to Safety (ITS) procedures. The amount of SNM shipped
will be recorded on the appropriate shipping forms and the NRC
Form 781 Nuclear Material Transaction Report. The quantities of
SNM reported as shipped will be summed for i1nput into the final
SNM accountability process.

Final SNM Accountablility

Final SNM accountability will be performed by summing the residual SNM
quantities identified in the individual SNM measurements and reporting the
sum quantity as the remaining plant inventory of special nuclear

material. The amount of fuel shipped to the Department of Energy (DOE)
Idaho National Engineering Laboratory (INEL) will be determined by
subtracting the sum of the final plant inventory and the amount of SNM
shipped as radioactive waste from the total plant inventory of SNM as
reported on the most recent SNM Material Balance Report (NRC/DOE Form 742)
as corrected for decay.

Last Reported Inventory

Decay correction

Final In-plant inventory

SNM shipped as samples and Radwaste
SNM shipped to INEL 1n fuel, filter
and knockout canisters

5.0 SNM MEASUREMENTS

5.1

5.2

SNM measurement will be performed on TMI-2 Category 1 and Category 2
structures, systems and components (Appendix 1). A SNM measurement will
be performed on each individual location once 1t 1s placed in a
configuration for Post-Defueling Monitored Storage. A determination of
the residual SNM 1n each location will be based on Individual SNM
measurements performed using approved procedures or by examination and
analysis of previously performed fuel characterization measureme.ts.

SNM measurements will be performed in accordance with an approved proce- -
dure or Unit Work Instruction when existing data from previous fuel
characterization measurements are Insufficient for final SNM account-
ability. Individual SNM measurements will be performed in accordance with
generic measurement procedures or a specific Unit Work Instruction.
Generic procedures will be utilized for measurements performed utilizing a

ORA04
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standard technique (e.g., Gamma Spectroscopy). Unit Work Instructions
will be utilized for measurements that require special, one of a kind,
techniques (e.g., OTSG tube film SNM measurement). Data sheets attached
to each SNM measurement document will be used to record the data required
for post measurement analysis.

SNM measurement documents shall be reviewed and approved in accordance
with TMI-2 Unit Procedure 4000-ADM-1218.02, TMI-2 Document Evaluation,
Review and Approval. SNM measurement documents will require concurrence
by the following organizations, as a minimum: Plant Operations, Quality
Assurance/Quality Control, SRG and SNM Accountability. SNM measurement
Unit Mork Instructions will require the additional concurrence of
Radiological Controls. In addition, each SNM measurement document will be
reviewed by all organizations from whom support is required. The Site
Operations Director shall be the approver of SNM Measurement documents.

SNM measurement documents shall be archived in CARIRS. Coples of all data
sheets will be submitted to Data Management and Analysis for post measure-
ment analysis.

6.0 SNM MEASUREMENT TECHNIQUES

6.1

As stated In the introduction, the post-defueling SNM assessment at TMI-2
will be a complex task. Several different measurement techniques will be
used. Technique selection for each measurement will depend upon the
configuration of the component or area to assayed, physical access limita-
tions, area radiation dose rates and the 1ikely nature of the form of
special nuclear materfal (fuel) deposits. Current plans are to make
extensive use of gamma scintillation counting, visual inspections, scrape
sampling of fiims deposited on metal surfaces and gas proportional detec-
tion of alpha radiation. Several areas may be surveyed utilizing two or
more techniques. A detailed description of the measurement techniques and
selection criterfa can be found 1n Reference 11.3.

7.0 QUALITY ASSURANCE FOR SNM ACCOUNTABILITY

1.

1.2

The results of the SNM Accountability Program will be the basis for final
SNM accountability at TMI-2. In addition, final SNM accountability may be
a highly visible element of the completion of the TMI-2 Cleanup Program.
Therefore, the SNM accountability activities are classified as "Important
to Safety" and shall comply with the TMI-2 Recovery QA Plan.

GNM accountability will be based on a determination of the quantity of
residual Speclal Nuclear Material (SNM) remaining in the TMI-2 areas,
systems and components after defueling and water processing activities
have been completed. The determination of the residual SNM quantities
will be based upon measurements performed utilizing QA/QC approved
procedures or upon measurement packages that contain previously performed
fuel characterization measurements reviewed and approved by QA/QC on an
after-the-fact basis.

8.0 Ao0010%68 34
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7.3 SNM measurement activities performed via approved procedures or Unit Work
Instructions will be reviewed by QA/QC for incliusion of hold/witness
points. Specific activities (e.g., critical items) may also be identified
by the document preparer which require QA/QC verification. Activities
requiring QA/QC observation will require adequate notification to ensure
that QA/QC support 1s avallable for the specific activity.

7.4 SNM engineering calculations will be performed 1n accordance with
procedure 4000-ENG-7310.02, Engineering Calculations. Data utilized in
the engineering calculations will be obtained from the completed QA
approved procedure or Unit MWork Instructions data sheets or from QA
reviewed and approved data acquisition measurement packages. The
calculations will be independently verified 1n accordance with the
procedure. SNM measurement packages that identify residual SNM deposits
greater than 1 kilogram will be submitted for a separate independent
review to an organization other than Data Management and Analysis.

7.5 Computer codes utilized to quantify residual special nuclear material wil)
be verified by Data Management and Analysis by benchmarking with accepted
industry codes. Verification will be documented. Only verified and
approved computer codes will be utilized. Approved code versions will be
controlled to preclude unauthorized modification. Code versions utilized
in engineering calculations will be specifically identified.

7.6 Equipment utilized to quantify residual special nuclear material via QA
approved procedure or Unit Work Instruction will be calibrated and
operated in accordance with these procedures. Essential equipment
{dentification information (e.g., type, size, configuration) and
performance data (e.g., counts, duration of count, location of detector)
will be recorded on the data sheets.

8.0 CONFIGURATION CONTROL OF AREAS, SYSTEMS OR COMPONENTS CONTAINING RESIDUAL SNM

8.1 In order to ensure that the SNM measurement process 1S accurate, controls
must be established to ensure that special nuclear material (SNM) 1s not
"double counted". Double counting could occur when SNM is relocated out
of a component that has already been measured into a radioactive waste
shipment or a component stil1 requiring SNM assessment.

8.2 Administrative controls will be utilized to maintain physical isolation of
areas, systems or components that have undergone SNM measurement so that
transport of SNM into or out of the area, system or component is
precluded. The type of administrative controls will depend upon the
nature of the component.

8.3 Piping systems and components connected to piping systems (e.g., pumps,
tanks) will be isolated utilizing "red" tags via the TMI-2 Switching and
Tagging Procedure 4000-ADM-3020.04. Red tags prohibit the changing of
position of a component (e.g., valves, electrical breakers). "Red tagged"
components will be isolation barriers intended to prevent the transport of

9.0 nTosh thélds)
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residual SNM into or out of areas, systems or components. If an isolation
barrier is removed (1.e., a valve opened or other violation of
configuration control), the need for repeat measurement of SNM 1n the
affected piping will be evaluated.

8.4 Open areas (e.g., Reactor Bullding [RB) basement floors, Auxiliary
Building sump) will be controlled by one of two methods to prevent fuel
transport. Areas will be saintained in a dry condition so that 1iquid
cannot displace residual SNM or, 1f subjected to 1iquid flow, 11quid
effluents will be sampled. Sampling of the 11quid effluent for the
presence of residual SNM will be performed in accordance with QA approved
procedures.

9.0 ALARA FOR SNM ACCOUNTABILITY

9.1 The program for SNM accountability will be conducted in accordance with
the "As Low As Reasonably Achievable" (ALARA) principle for radiation
exposure. The SNM accountability program will result in the exposure of
personnel to ionizing radiation when SNM measurements are performed 1n the
Auxiliary, Fuel Handling or Reactor Building. Personnel radiation
exposures will be maintained ALARA by 1imiting the number of measurements
to those essential for SNM accountability and by planning each measurement
to minimize personal exposure.

9.2 The number of required SNM measurements will be 1imited by utilizing, when
possible, previously performed fuel characterization measurements. In
addition, SNM measurements will be 1imited to those areas, systems or
components which conceivably contain fuel.

9.3 The radiation exposure received by personnel performing SNM measurements
will be kept ALARA by proper planning. Individual measurements will be
designed to include efficient use of time in radiation areas, incorporate
lessons learned on dose minimization from previous measurements and
include the use of remote equipment when possible. HKWhere possible, SNM
measurements will be coordinated with radiological end point ver{fication
surveys in high radiation areas.

10.0 RESPONSIBILITIES

10.1 The SNM Accountability program will be directed and controlled by the
Licensing and Nuclear Safety Department. Specifically, the Manager,
Post-Defueling Survey and SNM Accountability is responsible to develop and
fmplement the SNM Accountability Plan which will control the
post-defueling survey of TMI-2.

10.2 The Data Management and Analysis Section of the Project Planning and
Analysis Department will develop procedures and techniques for performing
fndividual SNM measurements, perform SNM measurements and, based upon data
obtained, determine residual SNM quantities through formal engineering
calculations.

10.0 NTI050068%]
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The Licensing Section will provide major support to the SNM Accountablility
program. Licensing will develop the appropriate strategy for compliance
with NRC and DOE regulatory requirements and will be the primary interface
with the NRC 1n the review of the SNM accountablility documents. Finally,
Licensing will support submission of the final SNM accountability results
and negotiate resolution of the final accountablility/transfer of
accountability of the TMI-2 Core to the DOE.

The Defueling Support Section will provide the major in-plant labor
support for SNM accountability activities. Defueling Support will also
provide scheduling and other administrative support.

The Radiological Controls Department will provide support to the SNM
accountability program to ensure activities are conducted in a manner
consistent with GPU Nuclear ALARA objectives.

Site Operations will provide support to SNM accountability by establishing
and maintaining configuration control of the plant systems. The Site
Operations Director shall be the approver of all SNM assessment procedures
and Unit Mork Instructions. In addition, the Radwaste Section of Site
Operations will provide support for SNM measurements in the Auxiliary and
Fuel Handling Bulldings.

QA/QC will review SNM assessment documents and perform QA/QC Inspection of
SNM assessment activities.

DOE letter of October B, 1985 from W. W. Bixby to H. M. Burton (EGZG).
“Accountability for the TMI-2 Core - WHWB-100-85"

NRC letter of October 17, 1985 from B. J. Snyder to F. R. Standerfer
(GPUNC). "Approval of Exemption from 10CFR30.51, 40.61, 70.51¢(d), and
70.53"

Technical Planning Department. January 1987. Instrument Selection for
Residual Fuel Measurements. TPO/TMI-187, Revision 0. Middletown, PA; GPU
Nuclear Corporation

Technical Planning Department. August 1985. TMI-2 Core Accountability.
TPO/TMI-035, Revision 1. Middletown, PA; GPU Nuclear Corporation
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