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ABSTRACT

Ihe purpose of this document Is to update the TMI-2 Accident

Evaluation Program Sample Acquisition and Examination Plan to December 1,

1987. Additions to the previous plan (EGG-TMI-7521, February 1987) Include

the results of sample acquisitions and examinations and reactor disassembly

activities conducted between December 1986 and October 1987. The principal

findings from recent sample acquisitions and examinations and reactor

disassembly activities are as follows:

o A revised estimate of damage and reconfiguration of the core has

been developed, as follows:

Percent of

Core Region Core Material

Still standing rod bundle geometry 42

Loose debris (unmelted and previously molten core 23

material mixture) below the cavity In the upper
core region (the cavity was 26% of the

original core volume)

Previously molten core material 35

Retained In core boundary 19

Escaped from core boundary 16

o The primary migration path of the molten core material Into the

lower plenum appears to be: (a) through the baffle plates on the

east side (adjacent to core positions P5 and R6) of the core near

the core mid-plane; (b) around and through the core bypass

region compartments between the baffle plates and the core

barrel; (c) through the flow holes In the lower grid to the core

support assembly; and (d) through the core support assembly,

primarily below core positions P5 and R6.

o The guide tube bottom and nozzle top of the In -core Instrument

structures below core position R7 are ablated. The nozzle Is

welded to the reactor vessel head.
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TMI -2 ACC10ENT EVALUATION PROGRAM SAMPLE ACQUISITION

AND EXAMINATION PLAN FOR FY-1988 AND BEYOND

1. INTRODUCTION

1.1 Purpose and Intent

The purpose of the Three Nile Island Unit 2 (TNI-2) Accident

Evaluation Program Sample Acquisition and Examination (AEP SAM) Program Is

to develop and Implement a test and Inspection plan that completes the

current-condition characterization of; (a) the TNI -2 equipment that may

have been damaged by core damage events and (b) the TNI-2 core fission

product Inventory. The characterization program Includes both sample

acquisitions and examinations and In situ measurements. Fission product

characterization Involves locating the fission products as well as

determining their chemical form and material association. The Intent of

this document Is to describe the TNI-2 Sample Acquisition and Examination

Plan In a manner that provides sufficient Information for "stand alone"

comprehensiveness.

1.2 Project Genesis

The TNI-2 sample acquisition and examination will be accomplished In

accordance with U.S. Department of Energy (DOE) contractor business

practices. These practices require rigorous project planning, control, and

reporting to ensure that government -funded research programs are

accomplished In a way that maximizes research results and the effective

utilization of program resources. The TNI-2 AEP SAM Plan will provide

those assurances.

This Plan Is part of the EGtf Idaho. Inc. (EGM) TNI-2 Programs

Project, which Is described In the EGM> TNI-2 Programs Division Naster

Plan, Revision 7 (to be published). Included In this Naster Plan Is an

outline of the TNI-2 Programs Work Breakdown Structure (WBS). The SAM

program Is composed of two (Level 4) elements; Sample Acquisition

1
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(WBS No. 751400000) and Sample Examination (WBS No. 755400000). These two

elements are within the TMI-2 Accident Evaluation Program (Level 2 WBS

No. 75B000000).

The TMI-2 Accident Evaluation Program will accomplish the DOE's

program objectives of understanding the TMI-2 accident, disseminating this

knowledge to the nuclear Industry, and aiding In the resolution of severe

accident and source term Issues. The program's work Is divided Into four

elements:

1. Examination Requirements and Systems Evaluation,

2. Sample Acquisition and Examination,

3. Data Reduction and Qualification/ and

4. Information and Industry Coordination.

The Examination Requirements and Systems Evaluations element Is responsible

for defining program scope and technical objectives, defining sample

acquisition and examination data requirements, determining the accident

scenario, and providing a standard problem and applying the research

results to aid In the resolution of the severe accident source term

Issues. The Sample Acquisition and Examination element Is responsible for

obtaining the specified samples from the TMI site, for examination of the

samples, and for reporting the examination results. Data Reduction and

Qualification is responsible for developing and maintaining the TMI-2 data

base and for evaluating and qualifying on-line Instrumentation and recorded

data. Information and Industry Coordination Is responsible for Information

transfer, coordination of review and consulting groups, Interfacing with

other source-term research programs, and coordination of the TMI-2 standard

problem exercise.

a. Analytical and Experimental Support In Revision 4 of the Naster Plan.

2



Ihe tasks within the four work elements are designed to accomplish the

following technical objectives:

o Identify and quantify the parameters and processes which

controlled the progression of damage to the lower core support

assembly (CSA), Instrument penetration nozzles and guide tubes,

and possibly to the reactor vessel (RV) lower head,

o Determine the plant -wide fission product behavior (source term),

concentrating on release from the fuel and transport and

retention In the primary cooling system,

o Provide a data base that contains the examination (and analysis)

results,

o Provide a standard problem of the TNI-2 accident that Includes

the examination results and against which the severe accident

analysis codes and methodologies can be benchmarked, and

o Apply the TNI -2 accident evaluation research toward resolution of

severe accident source term technical Issues.

The Sample Acquisition and Examination element Is specifically

responsible for the collection of sample materials from the TNI-2 plant,

the examination of those samples (to provide the data specified by the

Examination Requirements and Systems Evaluation element), the

Interpretation and reporting of the examination results, and the

coordination of examination activities at other laboratories. This program

element Is also responsible for providing engineering support for the

sampling activities and for sample shipment.

1.3 Background and History

Although the March 28, 1979, accident at TNI-2 Involved severe damage

to the core of the reactor, It had no observable effects on the health and

3
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safety of the public In the area. That such a severe core disruption

accident would have no consequent health or safety effects has resulted In

the questioning of earlier light water reactor (LWR) safety studies and

estimates. In an effort to resolve these questions, several major research

programs have been Initiated by a variety of organizations concerned with

nuclear power safety. The U.S. Nuclear Regulatory Commission (NRC) has

embarked on a thorough review of reactor safety Issues, particularly the

causes and effects of core damage accidents. Industrial organizations have

conducted the Industry Degraded Core Rulemaking (IDCOR) program. DOE has

established the TMI-2 Program to develop technology for recovery from a

serious reactor accident and to conduct relevant research and development

that will substantially enhance nuclear power plant safety.

Immediately after the TMI-2 accident, four organizations with

Interests In both plant recovery and accident data acquisition formally

agreed to cooperate In these areas. These organizations, commonly referred

to as the GEND Group -General Public Utilities, Electric Power Research

Institute, Nuclear Regulatory Commission, and Department of Energy -are

presently actively Involved In reactor recovery and accident research. At

present, DOE 1s providing a portion of the funds for reactor recovery (In

those areas where accident recovery knowledge will be of generic benefit to

the U.S. LWR Industry), as well as the preponderance of funds for severe

accident technical data acquisition (such as the examination of the damaged

core). However, the core examination, rather than being an open-ended

program of scientific Inquiry, must be well planned and executed and must

be designed to meet specific technical objectives.

Ihe EGMj Involvement with the TMI-2 accident has been continuous,

initially providing technical support and consultation from the Idaho

National Engineering Laboratory (INEL). In 1979, EG&G received an

assignment from DOE to collect, analyze, distribute, and preserve

significant technical Information available from TMI-2. In 1981, the

technical Information assignment was expanded to Include conducting

research and development activities Intended to effectively exploit the

generic research and development challenges at TMI-2. In conjunction with

4



this expanded assignment, an organization element for Offslte Core

Examination was developed. This evolution continued; In January 1985, DOE

agreed to expand the EGMs Involvement to Include an evaluation of the TNI-2

accident that would develop an understanding of the accident

sequence -of -events In the *tm of core damage and escape of core

radionuclides (fission products) and materials. The TNI-2 Accident

2
Evaluation Program document Implements the January 1985 agreement,

defines the program required to understand the accident, and contains the

guidelines and requirements for TNI-2 sample acquisition and examination.

The TNI-2 AEP SAM Plan evolved from the requirements set forth In

Reference 2. The program description provides the guidelines for the

postaccldent core condition and fission product Inventory

characterization. Examination requirements documents written previously
3

Include the GENO Planning Report 001 and the TNI-2 Core Examination

Plan. The current program description document Is an extension of the

preceding examination requirements documents with appropriate additions and

changes to account for enhanced understanding of the TNI-2 accident and the

resultant refinements In sample and examination requirements.

The already -completed portion of this SAM program Includes In situ

measurements and sample acquisition and examinations Involving private

organizations and state and federal agencies. It has provided the

postaccldent core and fission product end-state data that Indicate the

following:

o Large regions of the core exceeded cladding melting (-2200 K).

and significant fuel liquefaction by molten zlrcaloy and some

fuel melting occurred with temperatures up to at least 3100 K.

o Core materials relocated Into the RV lower plenum region from the

core, leaving a void In the upper core region equivalent to

approximately 26X of the original core volume. Over 20 metric

tons of core and structural materials now reside In the space

between the RV bottom head and the elliptical flow distributor.

5
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o Fission product retention In core materials Is significant, and

the retention of fission products outside the core was primarily

In reactor cooling system (RCS) water, water In the basement, and

In basement concrete.

Significant consequences resulting from these findings Include

(a) Increased technical Interest In the TMI-2 accident because It

represents a severe core damage (SCD) event In full-scale and provides

evidence of a large difference between actual and predicted SCD event

offslte radiation release; (b) a reconsideration of the plans and equipment

for defuellng the THI-2 reactor; and (c) an expansion In the TMI-2 accident

examination plan to determine the release from the fuel of the lower

volatility fission products.

The Increased technical Interest Induced the formation (1986) of a

Joint Task Force on Three Mile Island 2 by the Committee for Safety of

Nuclear Installations (CSNI) of the Organization for Economic Cooperation

and Development (OECD). The task force Includes representatives from nine

foreign countries that Indicated a desire to examine TMI-2 samples.

Seventy-eight TMI-2 core material samples were distributed to eight foreign

laboratories In 1987.

Section 2 of this report contains an overview of the guidelines and

requirements set forth In the TMI-2 Accident Evaluation Program document, a

description of what would be required to meet these guidelines and

requirements, and a proposal for sample acquisition and examination tasks

that can be accomplished within the available resources. Sections 3, 4,

and 5 contain details of the proposed SAM tasks. Section 6 summarizes the

technical and administrative support for management of the SAM Program.

Section 7 Is a summary containing the cost and schedules for the proposed

SAM program and the summary description of how the authorizing of the

performance of work further subdivides the WBS and provides controls during

the work accomplishment. Appendix A Is a list of TMI-2 accident reference

documents for use In planning and performing the SAM program. Appendix B

Is the 11st of specific TMI-2 samples delivered to the CSNI task force.
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Appendix C Is a GPUN technical bulletin listing the core component

Identification marking. Appendix D Is the TNI-2 AEP sample Inventory and

disposition list. Appendix E Is the library list of tape recordings of

video surveys and monitor Ings of the RV Internals. Appendix F Is a table

showing the contents and INEL storage locations of the TNI-2 core material

shipped to INEL In fuel canisters for storage.

7
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2. OVERVIEW

2.1 Overview of SAM Requirements from the

Accident Evaluation Program Document

2
The TNI-2 Accident Evaluation Program document states that

substantial contributions can be made to the resolution of SCD accident

technical Issues by developing an understanding of the TMI-2 accident

sequence and consequences. These Issues were combined Into three broad

technical areas: reactor system thermal -hydraulics, core damage

progression and RV failure, and fission product release and transport.

The TMI-2 Accident Evaluation Program document Includes a listing of

the technical Issues to be addressed In TMI research. To ensure optimum

results from available program resources, the technical Issues were

prioritized, as shown In Table 1. Two prioritization criteria were used.

The first criterion Is the potential of the TMI-2 sample examination data

to directly enhance the understanding of each Issue. Issues that could be

addressed directly using data that can be obtained from TMI were

prioritized as high. Low or medium priority was assigned to Issues that

could not be directly addressed using TMI-2 data. The second

prioritization criterion Is based on the relative Importance of each Issue

to the understanding of severe accident source terms. These second

priorities were obtained from recommended priorities from Independent

Industry research and from engineering Judgment of the relationship of the

technical Issues to the environmental source term.

Ihe SAM tasks will provide data to Identify and quantify the

mechanisms controlling core damage progression and fission product release,

transport, and retention. The basic data needs, associated samples from

the plant, and the overall priority of the acquisition and examination

tasks are summarized In Table 2. The relative priority of the acquisition

tasks Is based on a subjective weighting of the associated technical

Issues, applicability of the TMI-2 data to the Issues, and applicability of

8



TABLE 1. PRIORITIZED LIST OF TECHNICAL ISSUES TO BE ADDRESSED

VIA TNI RESEARCH

Reactor System Thermal -Hydraulics

1. Coupling between core degradation, RV

hydraulics, and fission product behavior

(Integrated severe accident code)

2. Reactor system natural convection

Core Damage Progression and Reactor Pressure Vessel

1. Damage progression In core

2. Core slump and collapse

3. RV failure modes

4. Hydrogen generation after core disruption

5. Alpha mode containment failure4

Fission Product Release and Transport

1. Release of low-volatility fission

products during fuel degradation

2. Chemical reactions affecting fission

product transport

3. Tellurium behavior

4. Fission product and aerosol deposition
In the RCS

5. Release of control rod materials

6. Aerosol generation mechanisms

7. Revaporlzatlon of fission products
In the upper plenum

8. Core-concrete Interaction

Application
of Data

to Issue Priority

Direct High

Indirect Medium

Failure

Direct High

Direct High

Direct High

Indirect Medium

Direct High

Direct,
Indirect

High

Indirect High

Indirect High

Indirect Low

Direct High

Direct.
Indirect

High

Indirect Low

Indirect Medium

a. Steam-exploslon-accelerated missile penetration of reactor building
wall.



TABLE ?. PRIOR11I7E0 LIST OF INI DATA NEEDS AND SAMPLE ACQUISIIION TASKS

Prioritization Criteria

Primary Data Needs

from TH1-?

1. Gross structure of core,

core support structures.

Instrument structures,

RPV lower head

Sample Data

Acquisition
Tasks

a. Video probe data

through core bore

channels (core and

lower plenum)

b. Topography of core and

lower plenum regions.

c. Acquisition of core

bore

Data Applica
bility for

Data Establishing Overall

Technical' Applica Consistent Priority of

Issue(s) bility to Accident Acquisition

Priority Issue Scenario Task

High

High

High

High

High

High

High

High

High

High

High

High

;nts

Video inspections are high-

priority Information needs.

b. Acoustic characterization of

hardpan below debris bed is

planned.

c. Qualitative data from core

boring will provide valuable

insights into damage.

Peak temperature,
core and core support
materials Interactions,

and core boundary
structures.

a. Distinct fuel assembly High

samples.

b. Core bore samples plus High
video characterization

to correlate with

examination results

High

High

High

High

High

High

c. Large volume samples
of core and lower

plenum debris

High High High High

d. Core former wall

samples .

High Medium Medium Medli

High

e. Core support assembly
samples

High High High High

f. Instrument structures

samples

High High High High

9- Reactor vessel wall

samples.

High Medium Medium Hcdli

High

a. Will provide data on core bound

ary conditions (radially), con

trol and poison rod behavior,

and fuel degradation.

b. Core bores are primary samples
for determining temperatures,
materials, and fission products
vs location In the core and

lower plenum

c. Necessary for extrapolating
smaller sample material and

fission product data and for

debels bed characterization

urn- d. Hay not be required If Intact.

Extent of damage (chemical and

thermal Interactions) needs to

be determined

Very Important to assess vessel

failure modes

Hay not be required If

undamaged



1AMI 7 (ceattnned)

Prior I tint l*. Criteria

Primary lata heedt
(ample Data

arquintioa

liHl

Technical'

Ittoe(t)

fritfHi

b. fuel atteably
end/or to

1. fuel rod segments fr

er core region

upper grid Nigh

•a High

lata

Applica

bility U

llltf

Nedlam

Median

lata Aapiita

blllty for

Itlablttnlng
Consistent

Accident

low

•wall

Priority of

Acquisition

•a h.

•1L

Judged to be tmporuat «■ estah-

11 thing core notary conditions

Important for flsstam predact

reloate

1. f title* product releate aad trentpert

Retained fltttoo

predvclt In core

mater talt.

I Retained flttlon prod-
■clt on primary

cooling system
i vr facet

a. list tact fuel atteably
»let

b. Core bare samples

c. large volume samples of

core aad layer plenua
Mi

a. Upper pie
samples

surface

b Primary cooling tor face

samples
a Accost covert from

M'S and pressarlier
o Sediment from K't

and pressor irer

o ITD's

Nigh

Nigh

Nigh

Nedlam-'

Nigh

Medium

Ntgh(

High

Nigh

Nigh

low

Low

Nigh

Nigh

Nigh

Hedtu

Nlfh

Nigh

High

Ilea b.

Soffit lent examinations *rr re

quired for characterizing the

retained fission predactt (im

portant high and low-volatility
species)

Cart hare samples *rt primary
saarces of data from car* and

large value* samples accessary
to Increase eeteclability Halt

for some important radio

isotopes

Surface deaesttlea It tmportanl.

only uadtttolvable cea-

■t reaalnt aad Is known to

he very small. Addition data on

horizontal tor facet would he

used for evaluating separate -

effect t experiments.

Surface dopes It lea is important,

only oadlsselvable coa-

■t remains and Is known to

he very taall. Samples fraa

accessible local leas will com

plete RCS Inveatary. Sample
locations Include A- aad I -loop
stoaa generators, manhole

access cavort (sarface depot I tt

and any access tb>I« sedlaent),

pressor Izer. aad hat leg RIO

theraawellt.



TABLE ?. (continued)

Prioritization Criteria

Primary Data Needs

from TH1 -?

Sample Data

Acquisition
Tasks

Technical'

lssue( s)
Priority

Data

Applica
bility to

Issue

Data Applica
bility for

Establishing
Consistent

Accident

Scenario

High

Overall

Priority of

Acquisition
Task

C. Retained fission

products In

a. Sludge samples. High0 low*1 High-
Medium

Retained fission In

transport pathway
outside the RCS

excluding the contain

ment basement

Fission product
chemical form

b. Basement concrete wall High6
samples .

None specified.* H1ghb

Fission product chemical High
Form from all core

material samples

Low0

low"

High

Medium

Hlgh-
Nedlu

Low*1

Medium Medium Medium-

High

nts

a. Major final fission product re

positories are known to be the

RV and the containment base

ment. Uncertainty In contain

ment Inventory Is still large.

b. Major final fission product re

positories are known to be the

RV and the containment base-.
aent. Uncertainty In contain

ment Inventory Is still large.

a. These examinations and data are

primarily for definition of the

accident scenario. The exist

ing data require more evalua

tion to (a) Integrate the Infor

mation into the accident scenar

io and (b) determine the need

for additional samples/data.

a. Applicability of data obtained

to date to fission product chem

ical form during the accident

needs confirmatory evaluation.

Reactor system
natural convection

Upper plenua tempera
ture distribution

Medium Medium Low Medium- a. Reactor system natural convec-

Low tlon heating was low In TNI.

The confounding effect of B pump
transient will make It difficult

to evaluate natural convection

cells In the RV.

S. In-vessel coupling of

core degradation,
thermal -hydraulics,
and fission product

deposition

Data acquisition tasks High
?a, ?b. ?c. ?d. ?h

Medium Medium Medium- a. End-state characterization data

High will have to be coupled with

qualified on-line plant data and

reactor systems models to define

consistent accident scenarios.

Coupled phenomena] can only be

estimated from coda sensitivity
calculations.



1AMI ? (continued)

rrlnrltliatlon Criteria

lata Applica
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.
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the data for establishing a consistent understanding of the accident. The

prioritization process produced a list that assigns highest priority to

samples and examinations that will provide data that directly characterize

core damage progression and fission product release from the fuel. Next In

relative Importance are data that will characterize retained fission

products In the containment basement, fission product chemical form, and

structural damage within the lower plenum. The lowest priority data are

those related to fission product retention In the primary cooling system

and structural peak temperatures. Additional data to characterize the

retention of fission products In the containment (excluding the basement)

and auxiliary building transport pathways are not required at this time.

The sample acquisition tasks are listed In Table 3. This listing

reflects the prioritization established In Table 2 as well as the

availability of samples and the sequential need for the data to provide a

consistent understanding of the accident. For Instance, the core bore and

associated video and acoustic Information will provide data relevant to

core damage progression and fission product retention In the core

materials; therefore, these samples are listed before samples of the CSA

and lower plenum structures. Also, the CSA and lower plenum structural

samples will not be available until the core has been removed from the CSA.

The basic data/measurements listed In Table 2 consist of peak

temperatures; physical and chemical state of the core and structural

materials; physical and chemical Interactions between the fission products,

core, and structural materials; the chemical form and concentrations of the

retained fission products In the core and RCS; and the fission product

transport pathway within the containment and auxiliary building. The

measurements are required In sufficient number to map the distribution of

the characteristic being measured. The data/measurements needs are

reviewed, Including prior TNI-2 core examination plan accomplishments. In

the following paragraphs. The Items are discussed In (a) the order of

priority as listed In Table 3 and (b) as It appeared In 1985 when the TNI-2
2

Accident Evaluation Program document was prepared.
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TABLE 3. SUNNARY OF PRIORITIZED SANPLE ACQUISITION TASKS

1. Central core bore to the lower core support plate and visual

examination.

?. Central core bore to the lower head and visual examination.

3. Large volume sample from upper debris.

4. Topography of the crust below the debris bed.

5. Nld-radlus core bores to the lower plenum (3 bores).

6. Local large-volume samples of debris from the CSA region.

7. Local large-volume samples of the debris resting In the bottom of the

RV.

B. Two Intact, part -length fuel assemblies from control rod and poison
rod locations.

9. Outer -radius core bore to the lower core support plate.

10. Basement sediment samples.

11. Concrete samples from containment basement walls and floors.

12. RCS surface and sediment samples from A- and B-loop steam generators,

pressurlzer, hot leg RTD thermowells. and steam generator manway and

handhole covers.

13. Samples of the Interaction zone between core materials and the lower

CSA.

14. Samples of the Interaction zone between the Instrument guide tube

structures and core material.

15. Samples of the Interaction zone between the RV lower head surface and

the lower core debris materials.

16. Samples of the Interaction zone between the core former wall and the

core.

17. Fission product retention surfaces In upper plenum.

18. Upper plenum leadscrews.

19. Upper end boxes, control rod spiders, and holddown springs from top of

the core.

20. Fuel rod segments from the debris bed.

15
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2.1.1 Core Bore Samples (Table 3. Tasks 1. 2. 5. and 9)

Core material samples are required that will allow multidimensional

(axial, radial, azlmuthal) Interpretation of core damage; I.e., cladding

melting, fuel liquefaction and relocation, freezing of the molten core

materials, and subsequent remeltlng and slumping of the core materials.

This requirement necessitates a number of continuous axial samples of core

materials through the core and lower plenum regions. Thirty core bore

samples are Identified: ten high-, ten medium-, and ten low-priority

samples.

The core bore removal will provide access Into the lower core and

plenum regions for closed-circuit television (CCTV) video probes.

Acquisition of the core bores will provide access for Insertion of the CCTV

video camera Into the center of the core and lower plenum. The CCTV will

provide visual examinations of the extent of damage and guidance to

possibly modify further core bore locations. The video data must be

carefully keyed to RV position, and sufficient data must be taken to

provide global views of the extent of damage and closeup views of the

damaged core materials.

2.1.2 Core Debris Grab Samples (Table 3. Tasks 3. 6. 7)

Grab samples from the upper core debris have been obtained and

5
analyzed. These small samples have provided significant physlochemlcal

data to evaluate material Interactions and fission product behavior.

Eleven samples were retrieved, representing only about 0.005% of the

estimated debris volume. The samples were generally quite homogeneous, but

the relatively small concentration of some fission products has resulted In

relatively large uncertainties In the measured concentrations. Additional

larger volume samples are required from the upper core debris region to

better quantify the retained fission products, particularly tellurium, and

their physical and chemical state.

16



Debris samples (both small, localized samples and larger -volume

samples) will also be obtained from the loose core material resting on the

RV lower head and possibly from the lower core and/or core support regions

(depending on the damage conditions). This material may vary significantly

from the upper debris In physical and chemical composition and structure,

particle size, and retained fission products. The physical and chemical

properties of these materials In the various unique zones will be

characterized. Large volume samples are required to Increase the

detectabtllty of the fission products with low concentrations due to decay

since the accident.

2.1.3 Topography of the Crust Below the Debris Bed (Table 3. Task 4)

Visual and ultrasonic topography data will help characterize the

frozen crust (previously molten core material) that Is postulated to exist

under the upper debris bed. Ultrasonic techniques similar to those used

for mapping the upper core cavity will be used If practical.

2.1.4 fuel Rod Segments From Distinct fuel Assemblies (Table 3. Task 8)

Examination of fuel rod segments from part-length, relatively Intact

fuel assemblies from the core periphery will provide Information on the

radial progression of core damage as well as fission product retention over

a wide range of fuel rod damage. Assemblies from control and poison rod

positions are needed for examination. Intact rod segments will be

extracted from the retrieved assemblies for detailed examination. These

examinations will provide Information on peak fuel rod temperature,

materials Interactions, retained fission products, and fission product

chemical form. The core damage represented by these assemblies Is

representative of the damage gradient between the molten core and the

relatively undamaged core former wall. Also, data on the effect on core

damage of silver from control rod assemblies and of alumina from burnable

poison rod assemblies will be available.

17



2.1.5 Retained Fission Products In Containment -Basement Sludge. Concrete

Samples (Table 3. Tasks 10. 11)

The primary remaining repositories for fission products at TNI-2 are

thought to be the RV (primarily core materials) and the containment

basement, particularly the sludge and the concrete walls. Sufficient

samples of the basement sludge are needed to estimate the total Inventory

In the sludge and to characterize the fission products and associated

materials. The current radioactivity In the basement and sludge samples

suggests significant retention and activity from the basement concrete

walls. Independent experiments have confirmed that the concrete Is an

efficient absorber of cesium. Sufficient samples of the basement walls and

floor are necessary to estimate total fission product retention In the

basement.

2.1.6 Fission Product Retention In Ex-Vessel Release Pathways (Table 3.

Task 12)

All present experience In characterizing the plant Indicates that

relatively small fission product Inventories remain In or on the surfaces

of all pathways external to the RV. Additional examinations of samples

from readily accessible locations are suggested to confirm these results.

These Include: (a) manway/handhole covers for both A- and B-loop steam

generators and sediment samples (If possible) and (b) resistance

temperature detector (RTD) thermowells In the hot leg and sediment from the

pressurlzer. Examinations of these samples will quantify the retained

fission products, fission product chemical form, and the Irreversible

retention mechanisms, either physical or chemical.

2.1.7 CSA Samples (Table 3. Task 13)

The extent of CSA damage will be determined from visual Inspection of

the lower plenum and CSA regions through the core bore channels as well as

from selected samples of the CSA obtained during defuellng. Samples of the

CSA are needed to determine peak temperatures and the Important

18



Interactions between core materials and stainless steel structures. Sample

selection will be based on knowledge gained from the core bores and the

follow-up video examination data.

2.1.B Reactor Vessel Samples (Table 3. Tasks 14. 15)

The current understanding of the Interactions between molten core

materials and the RV suggests that the mode of vessel failure would be

melting of the Instrument penetration nozzles. Samples of the Instrument

penetration nozzles are required to determine the extent of damage to these

structures and to estimate the margin to failure of the vessel. Samples

from the Instrumentation penetration nozzles at the vessel center and

mid-radius locations should be sufficient.

The condition of the RV Is not known, and the understanding of

thermal -hydraulic/mechanical details of the core melt progression and

ultimate attack on the vessel walls Is not complete. These data

requirements will be further substantiated as defuellng progresses and

examination data become available. I.e., data from the core bores and lower

plenum volume samples. Visual examination of the vessel wall after

defuellng Is desirable to obtain samples of the RV wall at locations other

than the Instrument penetrations. These data needs will be further refined

from the vessel failure models as these models art developed.

2.1.9 Core former Mall (Table 3. Task 16)

The core former wall appears to be basically Intact In the upper

regions of the core. However, the extent of damage Is not known below the

core mid-plane. If severe damage to the core former walls becomes evident

during core defuellng, detailed video and acoustic mapping of the damage

zones will be necessary; and samples of the walls will be needed to

determine the mode of damage and the material Interactions. Sample

locations will be specified when the severe damage Is evident.
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2.1.10 Upper Plenum Surface Temperatures and Deposition (Table 3.

Tasks 17. 18)

Upper plenum surface temperatures are necessary to assess the relative

Importance and effect of natural convection and multidimensional flow

patterns within the RV on core heatup and fission product

transport/retention within the RCS. Previous examinations of two control

rod leadscrews Indicate axial temperature differences of approximately

500 K (top to bottom) and radial temperature differences (I.e., core center

to periphery) of approximately 250 K. These data, In conjunction with the

damage profile of the upper core support plate and structure of the debris

bed, are probably sufficient to address the technical Issues associated

with RV natural circulation. However, additional samples of structural

surfaces are needed to complete characterization of the retained fission

products. The upper plenum Is probably not a significant repository for

fission products, so these samples and examinations are Judged to be of

lower priority.

In Nay 1987, the TNI-2 AEP staff developed a TNI-2 sample examination

priority list (Table 4) based on the findings of the TNI-2 defuellng and

sample examination activities conducted since publication of Reference 2

(February 1986). The purpose of the list was for planning the remainder of

the TNI-2 AEP SA&E to maximize the TNI-2 accident Information that would be

obtained with the remaining funds.

2.2 Development of the SA&E Plan

Table 5 Is a summary of the In situ measurements and sample

acquisitions and examinations that satisfy the technical Information needs

2
Identified In the TNI-2 Accident Evaluation Program document and listed

In Table 2. Table 5 Includes prior year sample acquisitions and

examinations and In situ measurements for completeness. The SA&E Plan

Includes:

20



TABLE 4. TNI-2 SANPLE EXAMINATION PRIORITY LIST AS OF NAY 1987

A. High Priority:

1. Fuel assembly samples from previously molten material escape path

2. Non-fuel material resting on RV lower head

3. Interaction zone between molten core materials and baffle plates

4. Core support assembly

5. Reactor vessel lower head*

b. Leadscrews from highly damaged regions In the upper plenum.

B. Nedlum Priority:

1. Netallographlc/radlochemlstry examination of horseshoe ring samples
(Canister 0-174)

2. Laser mass spectrometer0 for fission product chemistry analysis:
Instrument development and sample analysis

3. Nlcroscanner analysis (fission product distribution) of core
material samples

4. Bulk oxidation state analysis of core material samples

5. Core sample Kr-85 analysis

6. NDE/metallographlc/radchem examination of B-loop RTD ther•owe 11

7. Netallographlc/radchem examination of upper end boxes and spiders

B. Visual documentation of defuellng.

C. Low Priority:

1. NDE/metallographlc/radchem examination of In-core Instrument strings

2. Tritium analysis

3. Radchem examination of RB sludge batch samples.

a. This would probably require special acquisition task. Eouloment mav
exist which Is capable of obtaining the required samples.

b. Development of this method would be accomplished first If the
equipment could measure fission product chemical form, the analysis would
become a high-priority Item because It would be the only device avallahlp
to measure chemical form.
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TABLE S. TNI-? ACCIOENT EVALUATION IN SITU HLASUREMENTS AND SAMPLE ACQUISITIONS AND EXAMINATIONS

Neasureaent/Exaalnatlon Actlv Ity

Completed
Saaple

Acquisitions

Completed

Exams

Future

Additional

Samples

Proposed
Future

Exams Priori! 1* Examiner1

RV visual examination:

CC1V surveys NA S areas' NA 1 area 1 REP/AEP

Sonar topography survey NA 1 area NA 0 4 REP/AEP

Core bore saaoles of

fused/Joined core aaterlal:

Under loose debris 13 of 14

successful

13 partial 0 0 1.S.9 AEP-1NEL

NRC. ANLI

Justification/Information

Explain accident scenario and support

sample selection.

Determine current conditions of aolten

core aaterlal escape route.

Determine condition and quantity of

fused/Joined core aaterlal under loose

debris and between core and RV head.

Determine retained fission product.
concentration and chemical fora.

CSNI

Subcorc

unsuccessful

r\j Core distinct components:

Upper core region:

6-ln. fuel rod segments
from core cavity periphery

Small grab samples from

upper core debris

Large grab samples from

upper core debris

Fuel assembly upper section:

6 6 (NDE

only)

0 0

11 11 0 0

6 6 0 0

?0 AEP-INEL,
CSNI

AEP-INEL

INEL

Fuel rod segments froa IB 4 0 0 8 AER-INEL,

core cavity periphery NRC-ANLE,

Fuel assembly remnants CSNI

Guide tube/BPR segments 0 0 NA 0 0 ..

Guide tube/ 7 ? 0 0 8 AEP-INEL,

control rod segments CSNI

Inslr. tube/ 1 0 0 0 19 INEL

Instr. string segments
Instr. tube segaents 0 0 0 0 19 ■-

Spacer grids 0 0 0 0 19 --

Upper end boxes 12 0 0 0 19 -

Holddown springs 1? 0 0 0 19 ■-



Want 4. (continued)

Meainreaent/lxaalnatlon Activity

Burnable polton rod spiders

Control rod tptdert

APS* spider surface dopaslt

lower car* region:

fuel rod Maaaats

failde tuhe/BPR segaeolt

•aide lata/

centre! rod teoamtt

lastraaent take/

Inttr. ttrlag t

Inurnment take let

Spacer grtdt

lower oad bexet

itwtr mn} fttTrt;

Care aaterlal samples
frea lower head reglaa:

Saall

lit

ntt

Completed
Sample

Acaulsltlent

1

I

0

M»

IS*

I*

e*

0

11

Oaanllt.

future

Caapleled Addltlana

0

0

0

Itpartial)

l(partlal)

((partial)

l(pantal)

0

0

0

0

0

0

0

0

lare

RV lower region
tkraugh Instraa

scant

•t tlrlngt

Samp let af loote dohrls la I

cart support structure region

• 7

1 0

0 0

Proposed
letare

rritriiV

• 19

0 11

• 19

l««

a*

1RD

IBB

IN

19

txaalaor*

AIP-INH.

NtC-ABll.
can

AEP-INIt.
■K-AKI

AlP-IBJl.
NK-AMI

Jattlflcallon/lnforaatloa

Additional taaplot aay ha needed ta

characterise aolten core aaterlal

etc ape paths.

1» 19

0 19

0 11

MP-lhtl,
NtC-ANll.
CSNI

RtP-lutl.
NK-AME

MP-*HJ

AlP-IMi

at* TB M-14.

Character of loote debris In lower

core tapper l it roc lure region.



TABLE S. (continued)

Quantity

*0

Measureaent/Exaalnatlon Activity

RV Internals examinations:

Control rod leadscrews

Core foraer wall saaples

Leadscrew support tube

lower section

Core lower support
structure plate saaples

Coapleted Future Proposed
Sample Completed Additional Future

Acquisitions Exams Samples Exams

structures

RCS characterization:

RCS gaaaa scans:

A-loop steaa generator
(external)

N/A N/A

Priority* Exaalner"

IB

16

Low

13

RV lower head saaples 0 0 0 0 IS

Lower plenua horizontal
surface deposits

0 0 0 0 11

Lower plenua Instrument 0 0 0 0 14

Low

AEP-INEL

AEP-BtU

AEP-BCL

GPU/AEP

Pressurtzer (external) N/A 6 N/A 0 Low GPU/AEP

Core flood tank B N/A 9 N/A 0 low GPU/AEP

Steaa generator Inside N/A 0 N/A TBO low GPU/AEP

Pressurtzer Inside N/A 0 N/A TBO Low GPU/AEP

Pressurlzer surge line N/A 0 N/A TBD Low GPU/AEP

Decay heat removal line N/A 0 N/A TBO low GPU/AEP

Puap volutes N/A 0 N/A TBO Low GPU/AEP

Hot Tegs N/A 0 N/A TBO Low GPU/AEP

Justification/Information

Fission product transport path, tea-

perature gradient, and RV natural

recirculation routes.

Data for Isothera aaps and aaterlals

Interactions at core periphery.

Characterization of surface deposits
In RV dome region.

Data for Isothera aaps and aaterlals

Interactions along core aaterlal relo

cation path. Fission product Inven

tory and aaterlals Interactions.

Data for Isothera aaps and aaterlals

Interactions

Fission product inventory data.

Materials Interactions.

Capability to convert data to radio

nuclide and uranium abundance and

location uncertain.



1AM I I ( cm.lt

■aasuraamiAxaalnalion ytlvlt.

■CS adherent tarfac* depotllt

A-loop RTB thoraauall

I loop RTB Iheraawell

A-laap tteaa generator

aanway cover hacking plate

B-loap tteaa generator

aanway cover hacking plate

Pretturlier aanway
cover hacking plate

A-laap tteaa generator
nandbole cover liner

RCS sedlaeat:

Steaa generator tube shoot

tap loose deer 1 1

Ouentll.

Ceapleted
Sample

MitJIllMtm

Ceapleted

txaas

future

Additional

lemln

1 0

0 0 0

1 0

1 0

1 0

1 0

1 (partial) 0

Steaa geneetor lower

head lease debris

Prettar Iter ted leant

Ix-ttS character lxmWi

Reactor building:

liquid:

Bateaent JOS ft el.

Baseaent IK ft el.
Batlaa open stairwell

Baseaent soap pit

BCD1

110 at

170 at

4i at

700 at

170 at

Prapoted
foture

MrUr* Lfjajuj

0 17 IMl

B 17 ■-

B 17 Ai P -BCt

0 17 AIP-BC1

a 17 AlP-Kl

0 17 IMI

Jattlftcatlaa/lnfaraatlaa

Adherent flttlaa pradart deposits

17 RIP-GPU
AtP-Pl

REP -IMl

AEP-IMl

Character af ted tarn I in hath steaa

generator upper heads.

17

17

AIP-Pl

RIP*

GPU haclear project. Character af
sediment la hath steaa generator 1

Character of sedlaeat la pressarlter

Bateaent Ilea Id hat
decon taalnoted.

0 low AlP-IMl
0 law AIP1MI
0 law AlP-IMl/

MM
0 law AlP-IMl/

MM
0 law MP-IMl/

MM

been drained and



TABLE S. (continued)

Quantity

fSJ

Completed Future Proposed

Staple Coapleted Additional Future

Measureaent/Exaalnatlon Activity Acquisitions Exaas Samples Exams Priority' Examiner11

Sed leant:

Baseaent SOS ft el. 108 g 1 0 0 10 AEP-INEL

Baseaent 37S ft el. 2S g 1 0 0 10 AEP-INEL

Bottoa open stairwell 1 9 1 0 0 10 AEP-INEL/

HEDL

Baseaent sump pit 72 g 1 0 0 10 AEP-INEL/

HEDL

AEP-INEL/RC01 0.S ag 1 0 0 10

HEM

Baseaent floor (782 ft el ):

RCDT discharge area 0 0 0 0 10 AEP-Pl

Leakage cooler rooa. 0 0 0 0 10 AEP -PL

RCDT rooa.
*

Inside D-rlng
Outside D-rlng areas 3 7 0 0 10 AEP-SAI

Core Instruaent 0 0 0 0 10 AEP-PL

cable chase

Sludge reaoval 0 0 0 0 10 AEP-PL

storage tank

Concrete bores:

Floors: 347 ft el. B 8 0 0 Low GPU -AEP

SOS ft el. 6 6 0 0 11 GPU-AEP

282 ft el. 2 0 0 0 11 REP -GPU

AEP-INEL

D-rlng walls: 347 ft el. 1 1 0 0 Low GPU/AEP

SOS ft el. 2 1 0 0 11 GPU/AEP

flooded region 4 1 0 11 REP/GPU,

REP/INEL.
AEP/INEL

3000-psl (shield) wall ) 1 0 0 11 REP/GPU

(flooded region) REP/INEL.
AEP/INEL

Block (elevator/ 6 1 0 0 11 REP/GPU

stairwell) walls REP/INEL

(flooded region) AEP/INEL

Adherent surface deposits:

Air cooler panels S S 0 0 low AEP/INEl

Baseaent outer wall 0 0 0 0 Low ..

steel liner

Justlflcatloa/lnforaatlon

Sedlaent tncludtt Susquehanna River

silt as wall as cort fitslon products
and aaterlals.

GPU has saaples.



laMI $. (continued)

djaaaajigaj

Htdsareaent/lxaalnatlnn a,....,, Acaulslllnnt

Auxiliary and

fuel htadllag halldlngt:

Oaeatll.

Caaplotod future

Sample Completed Additional

liquid:

•ate. caal. blood lank A ITS al 1 n

■etc. caal. bleed Tank B ISO al 1 n

•etc. caal. bleed lank C ISO al 1 a

Makeup tad permeation 40 al 1 g
■literal Iter I

Sedlaeet

Bate. caal. bleed lank A to g l

.
and purification

tystoa

Baalnerallzer bath hath
prefllters

Baalaerallrer hath hath
after fllten

K •«■■ »•" after bath both
Injection tystoa filters

Makeup and purification 10 g | a

dealaereltzer A (resin)
Makeup and purification 40 al i a

^ taalnertllier B (resla)
«j

Filter housing contents

(filler paper. Mould, tad
collected solids):

•

Proposed
future

rrtWHW* Ltatittr* Justified lan/larar-n-

A11 eqolparat ta the Military and

fuel htadllag buildings has been fully
or partially decontaminated hy flash-

lag, filter reaoval. water trottaaat.
and resla reaoval or trottaaat.

0 law MP-IMl
0 low MP-IMl
0 low MP-IMl
0 low AEP-OtM

0 law AlP-IMl/

0 taw AiP-ornm

■ Ida AfP-OHR,

i~ MP-IMl/

1AM. NtC-

AMI
law MP-IMl/

1AM. NtC-

AME
l«" MP-IMl/

lam. MrC-

AMI



TABLE S. (continued)

Quantity

Completed Future Proposed

Staple Completed Additional Future

Measurement/Examination Activity Acquisitions Exaas Samples Exaas Priority' Examiner0 Justification/Information

a. Priority values 1 through 20 are listed In Table 3.

b. Examination responsibility Is shown with the funding organization (AEP, REP, NRC. and/or GPU) shown first (xxx/xxx indicates Joint funding and/or

performance responsibility), and the sample examination location shown second. Names of funding organizations are abbreviated as follows: Accident

Evaluation Program, AEP; Reactor Evaluation Program, REP; Nuclear Regulatory Commission, NRC; GPU Nuclear, GPU. Names of examination locations are

abbreviated as follows: Idaho National Engineering Laboratory, INEL; Argonne National Laboratory-East, ANLE; Battelle Columbus Laboratoryes. BCL;

Uestlnghouse Electric Corporation, W; Science Applications International Corporation, SAI; Hanford Engineering Development Laboratory, HE01; Oak Ridge
National Laboratory. ORNL; Los Alamos National laboratory. LANL; CSNI, Committee for the Safety of Nuclear Installations of the Organization for Economic

Cooperation and Development (OECD). PL Indicates that an outside private laboratory Is expected to perform the examination.

c. Completed RV CCTV surveys Include the following areas: all sides of the upper core region cavity, core cavity region loose debris after dislodging core

components from plenum assembly, plenum assenbly, accessible areas of the downcomer and RV bottom head periphery regions, core lower region, and lower CSA.

d. Core bore collected samples.

00



1. Acquisition of all samples, distinct components, and In situ

measurements listed In the Future Additional Samples column.

2. Sample examination and In situ measurement analysis of those

Items listed In the Proposed Future Exams column. Only the

high-priority tasks can be accomplished within the allocated

resources. Selection was made using the examination priority

list shown In Table 3.

The plans for sample acquisition and In situ measurements were

developed based on the policy of retrieving samples and making In situ

measurements In conjunction with the General Public Utilities (GPU) Nuclear

decontamination and defuellng program for the TNI-2 facility. Some

decontamination and defuellng program plans are currently uncertain,

primarily because of technical uncertainties. The technical uncertainties

Include (a) the methods and procedures for removal of the fused core and

structural materials from the compartment between the baffle plates and

core barrel and the RV lower plenum regions and (b) TMI plant regions that

may be selected for Interim monitored storage classification, leaving the

area unsuitable for personnel entry and sample acquisition. The GPU

Nuclear THI-2 decontamination and defuellng program Includes the following:

o An auxiliary and fuel handling building decontamination program.

o A reactor building decontamination program.

o A reactor building basement contamination characterization

program'

a. Letter. tX. J. Hoffstetter to D. H. Lake, 4240-85-0227, "Reactor

Building Sludge and Core Bore Samples," June 6. 198S.
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o An RCS fuel locating program

o An RV data acquisition program

o The defuellng program

An Important part of the DOE TMI-2 Program Is the Reactor Evaluation

Program (REP), which supports the TNI-2 defuellng program In the following

areas:

o Funding for special defuellng tools and plant decontamination

studies.

o Defuellng operations, which will Include both sample retrieval

from the RV and collection of In situ measurement data, such as

CCTV surveys and ultrasonic scanner topography.

The responsibility for funding the tasks outlined In Table 5 Is

Indicated In the table and Includes GPU Nuclear, the DOE AEP, the DOE

Reactor Evaluation Program (REP), and the OECD. Examinations will be

performed at the INEL, Argonne National Laboratory-East (ANL-E), other DOE

laboratories, private laboratories (PL), or OECD/CSNI member country

laboratories. Work plans were developed for the tasks summarized In

Table 5 under the assumption that after the samples have been retrieved at

THI-2, the handling, packaging, and shipping activities to the INEL will be

funded by the REP-supported defuellng program.

a. Letter, 3. D. DeVlne to R. L. Freemerman, 4500-84-0738, "Ex-vessel Fuel

Locating Samples Packages," August 27, 1984.

b. GPU Nuclear document TP0/THI-117, In-Vessel Data Acquisition,
September 1984.

c. GPU Nuclear news release 38-85N, THI-2 Defuellng Schedule Updated,
April 30, 1985.
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The development of the THI-2 AEP SAM Plan Included consideration of

the following assumptions:

o The total budget allowance, Including prior years, would be

$20. 6H from the DOE and I600K from and administered by the NRC.

o Sample retrieval and In situ measurements would be accomplished

In conjunction with GPU Nuclear's THI-2 recovery program and with

support from the DOE THI-2 REP In the development of special

defuellng tools and the collection of defuellng-operat Ion-related

samples and In situ measurements.

o Prioritization of the Information needs from the sample

acquisition and examination tasks was shown In Table 3. This

prioritization was based on technical needs Identified and

2
discussed In the THI-2 Accident Evaluation Program document.

These are shown In Table 2.

o The portions of the total budget to be allocated to laboratory

examination of samples was: I918K to other DOE laboratories,

11.38H to private domestic laboratories, and 2.9H to EGeVG

laboratories. In addition, NRC would fund about I600K for other

DOE laboratory examinations.

The sample examination program that Is proposed for FY 1988 will

complete the TNI-2 AEP sample examination program sponsored by DOE. The

plan Includes the following activities:

o Completion of the radiochemical (Including mlcrogamma scanning)

and elemental analysis of the core bore samples.

o Completion of the elemental analysis of the samples of loose

debris from the top of the tube sheet In the B-loop steam

generator.
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o Elemental and radiochemical assay of two particles of loose

debris from the top of the tube sheet in the A-loop steam

generator.

o Completion of radiochemical and elemental analysis of six

large-volume core debris grab samples from the upper core region.

o Hetallographlc, radiochemical and elemental analysis

characterization of nine new samples of loose debris from near

the RV lower head.

o Completion of the evaluation of the 0RIGEN2 code accuracy In

predicting the production of fission products.

o Measurement of the oxidation state of eight samples of core

material from the core bores and loose debris from the RV lower

plenum with the potentlometer-tltratlon method developed In

FY-1987.

o Heasurement of the gamma -emitting radionuclide distribution on

six additional core material samples from the core bores and the

loose debris from the RV plenum with the mlcrogamma scanner

Instrument fabricated and developed In FY-1987.

9. Determination of the feasibility of measuring the chemical form

of fission products using a laser probe with time -of -flight mass

spectrometry Instrument.

o Packaging and storage of the THI-AEP TMI-2 accident sample

Inventory at the INEL In either quick-access storage facilities

or more Inconvenient but retrievable storage In the TAN Hot Shop

Pool In TMI-2 fuel canisters.

The proposed TMI-2 AEP SA&E Work Plan was divided Into the following

four work package categories:
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1. Reactor vessel, which Includes the RV, Its Internal structures,

and the core.

2. RCS fission product Inventory, which Includes the core materials

and fission products now residing In the ex-vessel portion of the

RCS, Including the core flood tanks.

3. Ex-RCS fission product Inventory, which Includes the core

materials and fission products now residing In areas, buildings,

and equipment external to the RCS.

Program management support, which Includes personnel and services

to plan, direct, and control the SA&E program.

The three SA&E Implementation work package categories (1, 2, and 3 above)

were further subdivided Into sample acquisition and sample examination work

packages because of the geographical separation of the respective support

personnel and operations. The Individual work packages provide the

detailed scope of work, assumptions, products/deliverables, milestones,

prerequisites statements, logic diagrams (activity lists and schedules),

and resource (labor and material) tabulations. The subdivision of the

THI-2 AEP SA&E Plan Into the three THI-2 nuclear power plant regions --RV,

RCS. and external to the RCS (Ex-RCS) -was selected to coincide with the

GPU Nuclear THI-2 fuel location and characterization program.

Detailed discussions of the SA&E work plans are contained In the next

four sections of this report.
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3. REACTOR VESSEL SAHPLE ACQUISITION AND EVALUATION WORK PLAN

3.1 Introduction

The reactor vessel SA&E work plan Includes the RV; the nuclear reactor

core and Its support structures; the core Instrument strings. Including

their support and ex-vessel conduit structures; and other RV Internals. A

diagram of the RV arrangement as It appeared before the commencement of

core damage events Is shown In Figure 1. A typical In-core Instrument

assembly, Including the ex-vessel conduit arrangement. Is shown In

Figure 2. The THI-2 CSA arrangement Is shown In Figure 3.

The RV SA&E work plan was developed by considering the types of data

needed to help resolve the major Issues discussed In Section 2. Some of

the Information pertinent to developing the data acquisition plan Is

discussed In the following paragraphs. This Information Includes

applicable details of the THI-2 preaccldent operations. Including core

loading details; the accident sequence. Including available Information on

the current damage state within the RV; and the postaccldent RV Internals

disassembly activities that have caused further relocation and separation

of the RV Internals.

3.1.1 Preaccldent Operations

At accident Initiation, the THI-2 core was In the Initial fuel cycle

at 97% of full power with 3175 HWD/HTU average core burnup. The core

loading consisted of 177 fuel assemblies and 139 rod assemblies arranged In

the core positions, as shown In Figure 4. The fuel assemblies were placed

In the core positions with the Identification marking toward the south (see

Figure 5). The core position component Identification marking index Is

provided In Appendix C.

Each of the fuel assemblies (see Figure 5) Is a 15 x 15 array of

208 fuel rods, 16 zlrcaloy guide tubes, and one center -position zlrcaloy

Instrument tube connected to and supported by eight Inconel spacer grids
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Figure 1. General arrangement of THI-2 reactor vessel and Internals.
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Figure 4. THI-2 core loading diagram.

38



Upper end

fitting

Fuel rod

South

/ ,

f- Identification

marking

Spacer grid
-

Instrumentation

tube

r
Guide

tube

-Fuel rod

Cross section

■0-0-1

■<HH

Lower end

fitting

Instrumentation tube

connection

HM-

• •

7-05*7

Figure 5. Side, top, and cross-sectional views of THI-2 fuel assembly.

39



and 304L stainless steel upper and. lower end fittings. An Inconel,

coil-type holddown spring Is located In the upper end fitting.

All Interior and two of 40 peripheral core positions also have rod

assemblies consisting of 16 rods connected together at the top by arms

extending from a central hub. The rods fit Into the fuel assembly guide

tubes. The two peripheral fuel assemblies (core positions B12 and P4, next

to the core former wall) contain a stationary orlf Ice-rod assembly (see

Figure 6), with 12-1n.-long stainless steel rods extending Into the guide

tubes to restrict coolant flow, of which one In each assembly Is assumed to

be modified to Include a neutron source rod. Interior fuel assemblies

contain one of three types of rod assemblies, as follows:

o Burnable poison rod (BPR) assembly (see Figure 7) -The stationary

BPR assemblies are located In 68 core positions, as shown (BPRs)

In Figure 4. Each BPR rod contains a 126-1n.-long stack of

A1.0. (0.95)-B.C (0.01) ceramic pellets clad In zlrcaloy.

except for core position N13, which Is assumed to contain eight

rods with borated graphite Instead of A1.0.-B.C.

o Control rod (CR) assembly (Figure 8) -The CR assemblies are

located In the 61 core positions shown In Figure 4. The rods

contain 134-1n. lengths of Ag-In-Cd clad In Type 304L stainless

steel. The CR assemblies were fully inserted during the accident

sequence.

o Axial -power -shaping-rod (APSR) Assembly (Figure 9) --The APSR

assemblies are located In the eight symmetrical core positions

shown on Figure 4. Each rod contains a 36-1n. length of Ag-In-Cd

material clad In stainless steel. The APSR assemblies remained

withdrawn at 37 In. during the accident sequence.

Table 6 Is a summary list of the original materials and metallic

element Inventory In the 126,560 kg (279,013 lb) of material within the

core boundaries.
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TAM.E 6. THI-2 REACTOR CORE COHPOSITION

Hater lal Weight Haterlal Weight
(Weloht) Element Percent (Height) Element Percent

1Kb

(94.029 kg)
8

(531.9 kg)6

U-235* 2.265 Inconel-718 N1« 51.900

U-23JH 85.882 (1.211 kg)
(6.8 kg)D

Cr« 19.000

0 11.853 Fe* 18.000

Nb« 5.553

Z1rcaloy-4 A
Zr' 97.907 Ho' 3.000

(23,177 kg)« Sn' 1.60 T1 0.800

(125 kg)» Fe« 0.225 Al- 0.600

Cr« 0.125 Co 0.470

0 0.095 SI*

Hn*

0.200

0.200

Type 304 Fe-" 68.635 N 0.130

stainless Cr« 19.000 Cu 0.100

steel N1« 9.000

(676 kg) and Hn- 2.000 Ag-In-Cd A«! 80.0

unidentified S1« 1.000 (2.749 kg)
(43.6 kg)b

in' 15.0

stainless N 0.130 Cd* 5.0

steel C 0.080

(3.960 kg)
(16.8 kg)*

Co* 0.080 B4C-A1203 Al" 34.33c

(626 kg)
(0 kg)b

0 30.53«

B' 27.50*

c 7.64C

Gd?03-U02
(131.5 kg)

Gd' 10.27C

U* 77.72«

(0 kg)»> 0 12.01c

a. Elements for which ICP analysis was performed.

b. Melght of material In a control rod fuel assembly.

c. Data ttt suspect.
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3.1.2 THI-2 Accident Sequence

Over the past several years, considerable effort has been spent In

developing a consistent accident sequence based on plant response during

the accident and postaccldent examinations of core components. Such a

sequence Is still being finalized. A preliminary theory of core-component

damage and relocation and the formation of the upper core cavity Is given

In Reference 7. A summary of this theory Is as follows.

Core uncovering started between 100 and 113 min after turbine trip,

which Is considered the beginning of the core damage phase of the

accident. This Is substantiated by the measurement of superheated steam In

the hot legs at 113 min. Core temperatures were high enough to balloon and

rupture the fuel rod cladding by about 140 min, releasing the noble gases

and other more volatile fission products (such as Iodine and cesium) that

had accumulated In the gap between the fuel pellets and the cladding.

Cladding temperatures rapidly Increased at about 150 min, due to cladding

oxidation, and quickly exceeded the zlrcaloy cladding melting point. The

molten zlrcaloy dissolved some fuel; this molten U-Zr-0 ternary mixture

flowed down and solidified In the lower, cooler regions of the core

probably at the reactor coolant liquid-vapor Interface. At 150 min, the

core liquid level was estimated at approximately 0.7 m, which Is consistent

with the lower limit of previously molten core materials In the center of

the core. At this time, the high-temperature zone and most of the core

damage was probably confined to the central region of the core.

By 174 min (Just prior to the primary coolant pump transient), some of

the fuel had been dissolved by molten cladding or melted In the central,

highest-temperature regions of the core. This relocation of fuel material

Into the lower regions of the core probably resulted In the funnel-shaped,

end-state configuration as determined from the core-boring operation. Fuel

rod remnants composed of oxidized cladding and the undissolved U0 fuel

remained standing above the solid structure of relocated material.

Relatively undamaged fuel assemblies existed around most of the core

periphery and beneath the bottom crust of ceramic fuel rod materials. The

funnel -like shape of the bottom crust was probably caused by the Initial
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blockage of flow In the center of the core and diversion of coolant flow to

the core periphery. This flow diversion enhanced the heat transfer and

prevented the relocating molten core materials from flowing down to the

same elevation as that at the core center.

The primary coolant pump transient at 174 min Injected as much as

1000 ft3 coolant in less than 15 s Into the core. The oxidized (and

embrittled) fuel rod remnants above the solid structure probably fragmented

by thermal and mechanical shock, due to the Injected water; and the

fragments settled to the top of the core region where flow channels were

filled, forming the core cavity and a loose debris bed under the core

cavity floor. The loose debris particles Include agglomerates composed of

oxidized cladding, unrestricted fuel pellet fragments, and previously

molten fuel rod materials and if well mixed. Indicating that agitation

occurred during and/or after settling to the core cavity floor.

At 200 min. an additional high-pressure Injection system (HPIS) was

turned on; and Increased coolant was Injected In the primary cooling

system. The estimate of the Injection rate and the water Injected by the

primary cooling pump transients at 174 min. If directed entirely Into the

RV. would result In a covered core sometime after 200 min to provide

(a) continuous cooling to the surface of the solid structure of relocated

core materials and (b) the coolant, which would eventually quench the

debris bed. Quenching of the debris bed may have been a relatively

long-term and rather violent process, with water gradually penetrating the

Interior of the debris bed from the core periphery. The resultant steam

and hydrogen (byproduct of the steam/metal oxidation process) would rapidly

flow from the core Into the upper plenum. This process of Intermittent

water Ingress followed by the flow of high-velocity gases out the top of

the core could vigorously mix the debris bed as well as bring molten

ceramic material from the top of the solid structure up Into the debris bed

where the agglomerated particles were formed. Cooling at the outside

surface of the solid structure would have been Insufficient to prevent

continued heating from decay heat and remeltlng of ceramic material within

the Interior as shown. The high -velocity steam and hydrogen flowing from

the core would cause the melting and oxidation which has been observed on
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the underside of the core upper -grid structure. An alternate explanation

for the end-state conditions observed Is that the damage to the upper grid

occurred prior to 174 min during core heatup and that the debris bed was

mixed by the primary coolant pump after core cooling was reestablished at

about 16 h Into the accident.

Host, 1f not all, of the core materials found 1n the lower plenum

probably relocated at approximately 224 min and were molten. The

relocation of molten core materials from the core boundaries occurred

primarily from the southeast quadrant of the core at core positions P5 and

R6 through the baffle plates near the 303-ft elevation. Since there Is no

voided region In the previously molten core zone, the central portion of

the top crust apparently collapsed as the material flowed Into the

compartment between the baffle plates and core barrel and Into the lower

plenum, leaving behind a ridge of material at the core periphery. The top

of this ridge Indicates the top of the crust or solid structure prior to

relocation. The volume of this "sinkhole," formed by the existing ridge

and Identified from video examinations of the core debris bed periphery and

core boring at assemblies D4 and D8 and the current top of the crust. Is

3
approximately 126 ft . This volume 1s only a little larger than the

volume of material estimated to be missing from the core.

The estimated end-state condition of the TNI-2 core Immediately

following the accident Is shown In Figure 10. This figure was constructed

using the cross sections of the upper debris bed region, molten core region

(agglomerate and previously molten, homogeneous ceramic), and standing fuel

rods for the B through P assembly rows described previously (see

Figure 4). The upper debris bed surface Is approximated In the cutaway

view In Figure 10; note the low point of the debris bed near the "B outlet"

(east quadrant of the core). The different material structures which

currently exist within the core are Illustrated approximately to scale.

The estimated volumes and masses of the different types of core materials

are listed In Table 7.
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Figure 10. THI-2 accident end-state core conditions.
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TABLE 7. ESTIHATED CORE REGION VOLUHES AND HASSES AT THI-2 ACCIDENT

TERHINATION

Region

Upper core debris

Hoi ten zone

Standing rods

Lower plenum debris

Est1mated,Vol
(ftJ)

ume Estimated Hass

(Ibm)

236 66,300

122 55,200

499 114,271

74 34,800

3.1.3 Postaccldent Reactor Vessel Internals Events

A series of events. Including precursor examinations and disassembly

activities, has been accomplished between the accident-sequence termination

and October 1986 that have affected or determined the condition of the

core-cavity walls and floor. The core components have remained submerged

In an ambient temperature and pressure, treated, water solution with the

following target specifications:

o ph: 7.5 to 7.2

o boron: >4350 ppm

o buffer: NaOH.

No activities or examinations were attempted until personnel access Inside

the reactor building was reestablished In 1981. A summary of significant

examination and disassembly events that have occurred follows.

3.1.3.1 Quick-Look Video Surveys. In 1982, control rod leadscrews

from core positions H8, E9, and B8 were removed for possible CCTV access to

the core area. The control-rod spider was still In place at B8, but was

missing at core positions H8 and E9. The CCTV survey discovered a large,

empty region (core cavity) In the upper -core region.
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3.1.3.2 APSR Assembly -Insert Ion.7 In the first quarter of

CY-1983. an attempt was made to Insert all eight APSR assemblies which. If

successful, would relocate the APSRs 37 In. downward (see Figure 4 for APSR

core positions). Insertions Into the core cavity depths were as follows:

Insertion Depth
Core Position (In.)

D6 0

D10 4

F4 30

F12 35

L4 8

L12 31

N6 0

N10 37

a

3.1.3.3 Ultrasonic Scanner Survey. On August 31, 1983, an

ultrasonic scanner survey was made to determine the shape and dimensions of

the core cavity. The core topographical features Included the following:

o The cavity extended from the upper grid plate bottom downward to

approximately 7.5 ft above the core bottom and radially to the

core former wall In some places.

o The core cavity volume was equivalent to approximately 26% of the

original core region.

o Fuel assembly remnants appeared to encircle the core cavity

completely toward the upper grid plate; the maximum fuel assembly

damage appeared to be on the core east side, and the least fuel

assembly damage on the core west side.

o The APSRs that had been Inserted projected from the cavity

celling and Interfered with ultrasonic -scanner measurement of

topography In the cavity-upper regions.
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3.1.3.4 Reactor Vessel Head Removal. In July 1984, the RV head

removal, which Included prerequisite uncoupling of the leadscrews from the

control -rod assemblies and raising each leadscrew Into the

control -rod-drive mechanism (CRDH), was accomplished. The leadscrew

uncoupling Indicated the following:

o Thirty control -rod spiders were supported by the fuel assembly

upper end fitting.

o Twenty-three control -rod spiders appeared to be unsupported by

the fuel assembly upper end fitting, or were missing.

o Four control -rod spiders became supported by the fuel assembly

upper end fitting when lowered a small distance (less than 2 In.).

3.1.3.5 Plenum Assembly Removal.
'

In Hay 1985, the plenum

assembly removal, which Included prerequisite dislodging of fuel assembly

upper end fittings (see Reference 10), water Jet flushing loose debris from

horizontal (upward facing) surfaces (see Reference 11), and visual (CCTV)

examination of the assembly, was accomplished. The dislodging of fuel

assembly upper end fittings Indicated the following:

o Four upper end fittings (core positions D5, F3, F13, and K14)

could not be dislodged.

o Ten upper end fittings (core positions E4. G14, K6, L2, L13, 03,

08, 011, P8, and R6) could only be partially dislodged.

o All other end fittings were missing, dislodged, or attached to

their respective fuel bundles.

The water Jet flushing removed loose debris "ranging In size from very

fine particles to nearly fuel pellet size" from the plenum assembly,

upward-facing, horizontal surfaces. Postflushing CCTV Inspection Indicated

"some of the debris actually adhered to the plenum and could not be

removed."

52



The CCTV examination revealed that a probable thermal excursion

produced damage to the plenum assembly lower surface, as depicted In

Figure 11.

3.1.3.6 Reactor Vessel Lower Head Region Video Surveys. In February,

July, and December 1985 and February 1987. the RV lower head region was

partially surveyed (as shown In Figure 12) with a CCTV camera lowered

through the downcomer annulus at 13*. 63*. 115*. 167*. 245*. and 345* (hole

numbers 1, 4, 5, 7. 11, and 14, respectively) azimuthal positions. Samples

of the loose debris deposited on the RV lower head were collected with a

remote manipulator lowered through hole numbers 7 and 11. The surveys

Indicated the following:

o Ten to twenty tons of probable core material had collected in the

region between the RV lower head and the flow distributor.

o The core material form ranged from particles the size of coffee

grounds to a vertical wall (like a curtain) extending toward the

flow distributor below core position H12 that appeared to be

lava-like (previously molten).

o Previously molten material was In or above the flowholes In the

flow distributor below core positions D13, E2. K14.K3. N3. 05.

and R6 (see Figure 13)

o Both the guide tube lower end and the nozzle upper end of In-core

Instrument number 45 (below core position R7) are partially

ablated.

o Possible "high water" marks and/or surface deposits from

Interaction with molten core material were observed on In-core

Instrument guide tube numbers 44, 45, and 47 (below positions P6,

R7. and 010) below the flow distributor.
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Figure 11. Damage map of the THI-2 fuel assembly upper grid plate.
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Figure 13. Resolidified material at bottom of flow distributor head.
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3.1.3.7 fuel Removal. Fuel removal commenced on November 12. 1985,

and has continued through September 1987. In FY -1986, fuel removal was

limited to the core cavity walls and floor and consisted of (a) upper end

fittings from fuel, control rod, and burnable poison rod assemblies;

partial fuel assemblies; and unsegregated loose debris and (2) a cumulative

total mass of 51,000 lb of the 300.000-lb core. The early fuel removal

Included both successful and unsuccessful attempts to topple standing

peripheral fuel assemblies onto the core-cavity floor to provide clearance

for the fuel canisters, occasional unaided toppling of unstable standing

peripheral fuel assemblies onto the core-cavity floor, and shear -tool

sectioning of some partial fuel assemblies lying on the floor of the core

cavity. A total of 49 fuel canisters were transferred to the THI fuel

Handling Building, and 21 fuel canisters were shipped to the INEL (see

Appendix F).

Video surveys of the core cavity walls and floor were made In December

1986 and January and June, 1987. Six fuel rod segments were cut from

standing fuel rods at the core south (core position LI) and southeast (core

positions N2 and N2) sides In December.

The fuel removal activities In FY 1986 made the following changes to

the core cavity:

o The fuel assemblies still standing (June 1986) at the core

periphery were reduced to 20; fourteen (A6, A7, A8, A9, A10. 84,

C3. 02. D14, E2. LI, L15, N14, 013 and 012) with upper end

fittings and six (812. E2. LI. N2. 03 and R10) without upper end

fittings.

o Sufficient loose debris had been removed from the core cavity

floor to expose (a) the hard crust near the 70-ln. elevation

above the original core bottom and (b) a horseshoe-shaped ring of

agglomerated (cemented -together rod bundle remnants) core

material projecting Inwards from the standing fuel rods above the

hard-crust surface, as shown In Figure 14. The ring extended

from around the 1 00 - 1 n . elevation above the core bottom to the

hard crust, where It receded, creating a cave-like geometry.
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In July and August, fuel canisters D-141 and D-153 were unloaded at

the INEL; and the following samples of distinct core components were

acquired for possible and planned future examinations:

12 fuel assembly upper end fittings

10 control or burnable poison rod assembly upper end fittings

2 burnable poison rod assembly retainers

15 fuel rod upper sections

7 sets of control rod/guide tube upper sections

Table 8 provides a complete list of specific THI-2 fuel assembly upper end

fittings placed In temporary storage In drums In the TAN 607 Hot Shop.

During FY-1987. fuel removal Included most fuel assemblies still

standing at the core periphery, the fused-together core material In the

lower core region, and 140 of the fuel assembly lower ends projecting

upwards from the lower grid (Figure 15). In November, the core-boring
12

equipment was used by GPU as a milling device to loosen and/or

pulverize the fused-together core material In the core central region by

drilling 409 holes with a 3. 4-tn. -diameter, solid-faced bit In the

overlapping location pattern, as shown In Figure 16. Video surveys of

exposed surfaces of the core cavity walls and floor and the lower CSA were

made In all months except January and April.

Ihe video surveys were recorded, and reviews of the tape recordings

provided the following observations:

o There Is a large oblong hole In the baffle plate near the 75-ln.

elevation above the fuel rod bottoms adjacent to core positions

P5 and R6 (see Figure 17).
a

o Solidified core material from the space between the baffle plates

and core barrel exists between the lower grid and lower grid

distributor plate on the core southwest, west, northwest, north,

and northeast sides (see Figures 17 and 18).
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TABLE 8. THI-2 FUEL ASSEMBLY UPPER END FITTING SAMPLE LIST

Fuel Canister

Item Number

D-141 D-153

Storage Drum

Location

Core

Position Number Basket

B8 9 4 B

BIO 13 3 A

C7 3 2 A

Cll 4 2 B

D8 3 4 A

G3 4 4 B

HI 11 1 B

H8 B 1

K4 1 1

K1S 7 1

L3 6 2

M9 8 3

N9 4 2

N9 5 1

010 6 3 B

Description Distinction

P6

Control rod fuel assembly
upper end fittings

Control rod fuel assembly
upper end fittings

Control rod fuel assembly
upper end fittings

Control rod assembly
upper end fitting

Control rod fuel assembly
upper end fittings

Control rod assembly
upper end fittings

Peripheral fuel assembly
upper end fitting

Control rod fuel assembly
upper end fittings

Burnable poison rod

assembly retainer

Peripheral fuel assembly
upper end fitting

Burnable poison rod

assembly retainer

Control rod fuel assembly
upper end fittings

BPR fuel assembly
upper end fitting

Burnable poison rod

assembly spider

BPR fuel assembly
upper end fitting

Control rod fuel assembly
upper end fittings

Examined leadscrew

position (P6)

Mirror Image to

canister D-1S3 Item 8

Fuel and CR/GT

rod examination unit

Massive damage to fuel

assembly upper end fitting

Core bore drill site

Upper grid damage
region periphery

Core periphery. In

12/06/8S video survey

Core center position.
Examined leadscrew position

Upper grid damage region

Near mirror Image to

canister D-141 Item 11 (HI)

Upper grid damage
region periphery

Adjacent to the

BPR fuel assembly

Mating fuel assembly
upper end fitting
to BPR spider below

Only PBR assembly
17-4 PH SS parts

BPR fuel assembly upper end

fitting with guide tube

stubs

Core east side high damage
zone. Mirror image to

canister D-153 Item 13 (BIO)
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Figure 16. Overlapplng-hole drilling pattern.
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Figure 17. fuel debris profile behind core baffle plate (laid flat).
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Figure 18. Locations of resolidified material In lower grid flow holes.
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o Veins of solidified core material penetrated downward through the

rod bundle to within 2 In. of the bottom spacer grid at the

Intersection of core positions G8 and F9; within 30 in. of the

fuel rod bottoms at core position HI 5; and to the lower grid It

core positions L14 and N14.

The FY-1987 total cumulative mass of core material removed was

165.000 lb. A total of 17? fuel canisters was transferred to the TRI Fuel

Handling Building, and 77 fuel canisters were shipped to INEL. Appendix F

lists the contents of the fuel canisters loaded through September 30.

1987. Appendix E lists the copies of recordings of the video surveys made

during the fiscal year.

3.1.3.8 Biological Growth. In January 1986, the RV water turbidity

began Increasing from a biological growth (microorganisms) In the water.

The source of the microorganisms was believed to be the river water, which

became mixed during the accident with reactor coolant In the reactor

building basement and was subsequently Introduced Into the RCS after the

contaminated basement water had been purified by the TRI -? watercleanup

system. The growth of the microorganisms was believed to be caused by

(a) spillage of defuellng tooling hydraulic fluid into the RV and (b) other

secondary events, such as Increased lighting, aeration, and oxygen

dispersion of the RV water. Both aerobic and anaerobic microorganism types

were Identified In the colony that evolved.

The water turbidity prevented (a) Identification of most material

which was loaded into the fuel canisters after January 1986 and (b) clear

video surveys of surfaces and objects exposed by the loose debris removal.

In April 1986, a biological growth cleanup program commenced

consisting of chemical (hydrogen peroxide) addition to the water to kill

the organisms and water -filtering and feed -and -bleed operation to decrease

the water turbidity. The biological growth condition continued to be a

problem during the remainder of the fiscal year as hydraulic fluid spillage

continued.
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In early FY-1987, the addition to the water filtering system of a

filter -aid feed station, which combined a polymer coagulant with the

dlatomaceous earth In a bleed-and-feed mode, successfully decreased the

water turbidity.

3.1.3.9 Core Boring. In July and August 1986, approximately 60 holes

were drilled through and/or into the lower core region.

The July drilling was for the purpose of (a) acquiring lower core and

RV lower head region core material samples In the as-stratified condition

and (b) visual (CCTV) Inspection of the exposed lower core and CSA regions

and lower head region core material upper surface. Holes 3.65 In. In

diameter were drilled through the lower core region at the ten core

positions (04. 08. G8, G12. K6, K9, N5, N12, 07. and 09) shown In

Figure 19, and 1.26-1n. -diameter holes were drilled Into the lower head

core material to 8 In. above the RV lower head below core positions D4, K9,

and N12. The core bores and casings were loaded Into TNI-2 fuel canisters

and shipped to INEL In September 1986.

The August drilling consisted of using an approximately

2-ln. -diameter, solid-faced bit at 48 locations within the 6-ft- (73.2 In.)

diameter central core region to make the lower core region fuel removal

easier. Table 9 lists the core locations, drill depths achieved, and drill

material left In the lower core region during the drilling campaign.

The core-boring program produced the following Information about the

condition of the lower core region, the CSA region, and the core material

deposited on the RV lower head.

o A region of previously molten, consolidated core materials

3
estimated to be approximately .122 ft (about 10% of the

original core volume) was confirmed to be In the lower, central

region of the core. This consolidated structure Is approximately

4-ft thick In the center of the core and 1- to 2-ft thick near

the core periphery and Is roughly shaped like a bowl extending
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TABLE 9. DRILLING OF TNI-2 LOWER CORE REGION IN AUGUST 1986

Core Location

Depth

Core Location

Radius Azimuth Radius Azimuth Depth

(In.) (*) (in.) (1in.) n (in.)

5.2 35 0.8 30.0 168 34.8

155 2.3

35 .8 175 11.4

9.0 30 6.2 189 14.6

210 46.8 203 20.2

270 48.1 217 4.1

330a 39.1 231

245

1.3

18.6

12.0 11 5.3 259 16.9

311 42.3 273

287

20.4

2.8

12.2 12 0.8 301 0

112 40.3 315 2.2

127 40.0 350 26.1

16.25 16 6.3 36 .6 182 47.6

46 45.1 196 32.7

284 9.0 210 30.7

316 33.1 224 3.3

344 5.0 238

266

22.0

25.3

18.5 31.5 37.0 252 5.7

151.5 36.2 322 4.0

271.5 35.7

20.5 14.5

48.5

74.5

168.5

35.8

1.3

42.0

28.0

228.5 47.9

section of drill steel .a. Broke off lower 48-1n.
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down toward the bottom of the core. Intact rod stubs exist from

the bottom of the core up to the consolidated region. Core

position K8 was determined to be a possible location where the

consolidated material might have penetrated to the fuel assembly

lower end fitting.

At several core-bore locations, metallic Inclusions appear In the

upper portion of the consolidated region; while In others,

metallic Inclusions are observed near the center and/or bottom of

the consolidated region. The shapes of the metallic Inclusions

vary widely.

o The primary migration path of the previously molten material Into

the lower plenum appears to be located on the east side of the

core near the periphery, primarily at assemblies P-5 and R-6.

o The CSA appears to be undamaged In those areas where previously

molten ceramic materials have frozen In place between CSA

structural members. However, one core Instrument guide tube Is

damaged near the lower grid flow distributor; and two others were

missing or covered by solidified material below the lower grid.

o The fuel debris resting on the bottom vessel head near the center

of the RV appears to be loose and relatively fine as compared

with the large, agglomerated debris existing near the edge of the

RV In the lower plenum. The depth of vessel bottom head fuel

debris was estimated to be as follows:

Depth'
Core Position (In.)

D4 18

K9 30

N12 12

a. Depth measured after boring with possible overlay of boring debris.
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o The core boring produced cutting debris, including sand-like

material, shards of fuel rod material, and fuel assembly lower

end fitting plugs, that (a) settled Into the standing rod bundles

and onto the horizontal surfaces of the lower CSA and RV lower

head core debris or (b) obstructed holes In the CSA plates.

Future acquisition of core material samples from below the core

must be accomplished carefully to avoid or segregate the core

material which relocated during the core-boring campaign.

3.1.3.10 Core Barrel Assembly Fiber Optic/Video Survey/Probing. In

February 1987, GPU Nuclear surveyed and probed the compartment between the

baffle plates and core barrel using a fiber optic device and

video-recording the fiber optic Image. Nine azimuthal locations were

probed and surveyed. (Figure 17 Is a map showing the estimated profile of

core debris In the compartment between the baffle plates and the core

barrel.) The video Images were Inadequate for determining the appearance

of the debris in the compartment.

3.1.3.11 Current State. The state of the THI-2 RV Internals as of

September 30, 1987, Is shown In Figure 20. Few regions of the RV remain

unexplored; but Important core damage progression data may be obtainable

from some of those unexplored regions, as follows:

o The east, and southeast sections of the outer two rings of lower

core region fuel assemblies and the baffle plates.

o The lower regions of the compartment between the baffle plates

and core barrel, for the presence and/or prior presence of core

material and damage to the formers and core barrel.

o The northeast, east, and southeast sections of the CSA where

escaping molten core material has solidified.

o The lower region of core material resting on the RV lower head,

where a region of nonfuel core material has been predicted to be.
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3.2 .Purpose

In addressing the data requirements recommended In the TNI-2 Accident

Evaluation Program document, a scope of work was formulated to support

these data needs while recognizing certain limitations In data acquisition

Inherent In the TNI-2 defuellng environment. As such, the purpose of the

work plan Is the acquisition and examination of samples of core and noncore

material from the RV during completion of defuellng, along with video

documentation of the conditions of the expanding TNI-2 core void. The

scope of the sample acquisition plan includes obtaining additional samples

of the loose debris from the lower head region below the flow distributor.

The specific RV sample examination objectives Include the

determination of the following:

o Location and physical characteristics of the molten core material

escape paths.

o Peak temperatures of core and structural materials.

o The extent of material oxidation and Interaction between fuel rod

components and other core and structural components.

o The extent of control rod material relocation and Interaction

with fuel material.

o Spatial distribution and physical and chemical characteristics of

damaged core and structural materials.

o Distribution and retention of fission products retained In the RV

and In core materials. Including their chemical form and the

mechanism of retention.

o Interaction of burnable poison rod materials with fuel rod

materials and the effect on core heatup.
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Ihe extent and type of damage to the CSA and Instrument tube

penetrations and amount of material relocation Into the lower

plenum.

3.3 Accomplishments

3.3.1 Sample Acquisition

3.3.1.1 Acquisition Equipment. The RV sample acquisition program has

provided the following sample acquisition tooling and examination equipment;

Reference

EGG -TNI -6834

Jensen Drilling Co.

EGG Drawing 419931

EGG Drawing 419932

EGG Drawing 420120

EGG Drawing 420126

EGG Drawing 420155

EGG Drawing 420170

EGG Drawing 420193

EGG Orawing 420234

EGG Drawing 420235

EGG Drawing 420418

EGG Drawing 420430

EGG Drawing 420232

Wlld-Heerborg

Description

Core-Boring Equipment

Instrumented drilling machine

Lead transfer cask

Drill Indexing platform structure assembly
Lower casing clamp hydraulic assembly
Drill Indexing roller platform assembly
Underwater structure assembly
Cask roller platform assembly
Underwater structure and tilting platform assembly
Riddle clamp and support assembly
Hydraulic control assembly
Underwater structure out -of -tolerance Indicator

Underwater cylinder and rod end clevis

REES underwater video camera manipulator assembly
Computer-aided theodolite Indexing system

Core Topography Equipment

Black-and-white, closed-circuit video system.
Including camera support and articulation tooling

Enhanced still Image videotape processor, including
software

GEND-INf-012

Video-recording-to-enhanced -still-Image hard copy
processor. Including software

Nultl transducer searchlight -beam ultrasonic scanner

system
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Reference

EGG -TNI -6531

EGG Drawing 417983

EGG Drawing 417984

EGG Drawing 418075

EGG Drawing 420596

EGG Drawing 420713

EGG Drawing 420535

EGG Drawing 420429

EGG Drawing 420558

EGG Drawing 420477

EGG Drawing 419662

EGG Drawing 420387

EGG Drawing 420590

EGG Drawing 420593

EGG Drawing 421144

EGG Drawing 346945

EGG Drawing 421446

N/A

EGG Drawing 420481

Description

Loose Debris Collection Tooling

Clamshell -type loose debris collection tool

Rotatlng-tube loose debris collection tool

Loose-debris sample handling cask

Fuel Canister Unloading Equipment:

Transfer table assembly
Electrical installation (transfer table control)

Examination fixture assembly

Sample handling equipment assembly
Holddown spring removal press assembly

Potting system assembly (core bores)

Core barrel disassembly machine (core bores)

Laydown and lifting fixtures

Vent and drain assembly (fuel canister)

Tools and support assemblies

Canister lift fixture

Three (3) 3 Bechtel side loading debris buckets

Special distinct component extraction tools

Special hand tools for equipment Installation,

operation, and maintenance

Rees Nodel R-93-CCU CCTV camera and remote control

system and Panasonic Nodel NV 5410 video monitor

Fourteen (14) core bore containers

Distinct component storage drums

Fuel/control rod cut-off band saw

TNI Spectrometer
Design Data Package

by A. E. Procter

and D. W. Akers

TNI mobile gamma spectrometer system/scanner (for INEL

core bore and distinct component examination)

3.3.1.2 Samples. The RV sample acquisition program has furnished the

samples listed In Appendix D, Sections C, D, E, F, and G to EG&G for

examination. Samples that were acquired In FY-1987 Include the following:

TNI-2 Location

Core Position

Nil

Sample Description Date Acquired

91 lb of rock-shaped pieces of fused December 1986

together core material ranging In size

from 52 lb to pea-size
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TNI -2 Location Sample Description Date Acquired

Core Position

H8

Core Position

F6

Core Position

H9-K9

13 lb of fused-together core material December 1986

up to 4.? lb In size

13 lb of fused-together core material December 1986

pieces ranging up to 2.1 lb In size

8 lb of fused-together core material Narch 1987

pieces ranging up to 0.? lb In size

In addition, the core material In the fuel canisters listed In

Appendix F Is available for examination.

3.3.2 Examination Reports and Records

The RV sample examination program has produced the following

documentation:

Report Number Title Status

GE NO -INF -031

Volume I

Letter Report

EGG-TNI -6531-1

Revision 1

GE NO -INF -044

GCNO-INf -031

Volume II

Numerous videotape recordings of CCTV

scans between 1982 and 1986. A

listing of these tapes Is given In

Appendix E.

Preliminary report of TNI-2 In-core

Instrument damage

The FY 1983 Examination of the Lower

3.175-m Section of the H8 Leadscrew

from THI-2

TNI-2 Core Debris Grab Sample Quick
Look Report

INI -2 Leadscrew Debris Pyrophorlclty
Study

TNI-2 In-Core Instrument Damage -An

Update

Issued

January 1984

Issued

December 1983

Revised

Narch 1984

Issued

Narch 1984

Issued

April 1984

Issued

April 1984
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Report Number Title Status

GEND-INF-012

RDD: 85: 5097 -01: 01

EGG-TNI-6697

Letter Report
Hmb-268-84

GEND-INF-060

EGG-THI-6630

(Draft)

GEND-INF-052

EGG-TNI-6685

(Draft)

GEND-INF-067

GEND-INF-075

Parts 1 and 2

EGG -TNI -6853

(Draft)

EGG-TNI-7385

Revision 1

GEND-INF-074

GEND-INF-084

EGG-THI-7429

GEND-INF-082

Design and Operation of the Core

Topography Data Acquisition System
(Initial core cavity topographic

mapping)

TNI-2 H8A Core Debris Sample
Examination Final Report

TNI-2 Core Debris -Cesium/Settling
Test --Draft Report

Analysis of THI-2 'A' Steam Generator

Hot Leg Resistance Thermal Detector

Preliminary Report: TNI-2 Core

Debris Grab Samples -Analysis of

First Group of Samples

Issued

Nay 1984

Issued

July 1984

Issued

September 1984

Transmitted

November 16. 1984

Issued

July 1985

Examination of H8 and B8 Leadscrews Issued

from Three Nile Island Unit 2 (TNI-2) September 1985

Examination of the Leadscrew Support
Tube from Three Nile Island Reactor

Unit 2

TNI-2 Core Debris Grab Samples—

Examination and Analysis

TNI-2 Core Bore Acquisition Summary

Report

TNI-2 Core Cavity Sides and Floor

Examinations December 6, 7, 21 and

22, 1985

Examination of Debris from the Lower

Reactor Head of the TNI-2 Reactor

TNI-2 Lower Plenum Video Data Summary

Examination of the TNI-2 Core

Distinct Components

Issued

Narch 1986

Issued

September 1986

Issued

February 1987

Issued

February 1987

Draft Issued

April 1987

Published

July 1987

Published

September 1987
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Report Number Title Status

6END-1NF -087 TNI -2 Standing Fuel Rod Segment Published

Preliminary Examination Report August 1987

GEND-1NF-083 TNI -? Core Horseshoe Ring Published

Examinations October 1987

3.3.3 Reactor Vessel Internals Sample Examination Findings

The results of the sample examinations conducted to date are

summarized In this section.

3.3.3.1 Core Debris Grab Samples. Examination and analysis of the

11 upper core loose debris grab samples and probing the loose debris

provided the following TNI-2 accident Information:

o Some particles exceeded U0_ melting (3100 K) during the

accident.

o Loose debris extends downward about 2.5 ft to a hard object 6 ft

above the original core bottom and outward to at least the

next-to-outslde ring of fuel assemblies (approximately 20% of the

core volume).

o The hard-object upper surface Is relatively flat but Irregular

and extends to near the core periphery.

o Significant axial and radial mixing of core materials has

occurred In the loose debris bed.

o The core material distribution In the loose debris Indicates a

depletion of structural and poison materials of lower melting

temperature.
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Fission product retention normalized to the measured uranium

concentration Is as follows:

Isotope

Sr-90

Ru-106

Sb-125

1-129

Cs-137

Cr-144

Abundance

(*]I

79 to 102

35 to 86

18 to 38

10 to 28

6 to 32

90 to 130

3.3.3.2 Reactor Vessel Internals Documentation. This examination

task commenced In T982 and Includes periodic surveys with CCTV and sonar

(acoustic topography) devices. The findings to date Include the following:

o The core topography data taken before head removal Indicate that

the void In the core region below the upper grid plate occupied
3 3

330 ft (9.3 m ) and extended radially Into the peripheral

row of fuel assemblies. Local variations In the nominal void

radius ranged from exposed sections of core baffle plate to

apparent standing fuel rods 12 to 14 In. Inside the core

boundary. Significant quantities of core materials were

suspended from the underside of the upper core support grid (1982

and 1983).

o Ablation of the plenum assembly lower grid plate occurred In two

or more mid-radius areas, as shown In Figure 11 (1985).

o Downcomer and peripheral lower CSA structures appear to be

undamaged (1985).

o Ten to twenty tons of probable core material collected In the

region between the RV lower head and the flow distributor,

ranging In form from coffee-ground-sized particles to a wall like

a vertical curtain appearing like lava rock (1985).
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o Previously molten material was hanging or attached to the flow

distributor below core positions L2, L14. and N3 (1985).

o Regions of flow channel blockage from fuel rod swelling were not

observed In any regions of the still-standing fuel bundles (1985).

o Increased upper end fitting damage had occurred at fuel

assemblies with burnable poison (A1.0.-B.C) rods (1985).

o Still-standing fuel rod regions had regions of zlrcaloy

Interaction with steam (embr Ittlement), uranium dioxide

(liquefaction), and stainless steel and Inconel (eutectlcs)

(1985).

o Fuel assemblies were loaded Into the TNI-2 core with

Identification markings oriented to the south instead of the

north and without orifice rod assemblies In peripheral fuel

assemblies except at startup neutron source sites (core positions

B12 and P4).

o Loose debris removal from the core cavity floor exposed a

horseshoe -shaped ring of agglomerated (cemented -together rod

bundle remnants) core material projecting Inwards from the

standing fuel rods above the hard-crust surface, as shown In

Figure 14. The ring extends from around the 100- In. elevation

above the core bottom to the hard crust, where It recedes,

creating a cave-like geometry (1986).

o A region of previously molten core materials estimated to be

3
approximately 122 ft (about 10% of the original core volume)

was confirmed to be In the lower, central region of the core.

This solid structure is approximately 4-ft thick In the center of

the core, 1- to 2-ft thick near the core periphery, and Is

roughly shaped like a bowl extending down toward the bottom of

the core. Intact rod stubs exist from the bottom of the core up
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to the previously molten ceramic material. At several core-bore
a

locations, metallic Inclusions appear In the upper portion of the

solid, previously molten material; while In others, metallic

Inclusions are observed near the center and/or bottom of the

previously molten regions. The shapes of the metallic Inclusions

vary widely (1986).

o The primary migration path of the previously molten material Into

the lower plenum appears to be through the baffle plates on the

east side of the core at assemblies P-5 and R-6, around and

through the compartment between the baffle plates and core

barrel, through the flow holes In the lower grid below the core

barrel assembly compartment (CBAC), at several locations, and

through the CSA, primarily below core positions P5 and R6 (1986,

1987).

o The CSA appears to be undamaged in those areas where previously

molten ceramic materials have frozen In place between the CSA

structural members. However, one core Instrument guide tube Is

damaged near the lower flow distributor plate, two others are

missing or covered by solidified core material below the lower

grid, the lower end of the guide tube below core position R7 Is

ablated, and the guide tubes below core positions R7, P6, and 010

have possible "high-water" marks and/or surface deposits from

Interaction with molten core material underneath the flow

distributor (1986 and 1987).

o The fuel debris resting on the bottom vessel head near the center

of the RV appears to be loose and relatively fine as compared

with the larger agglomerated debris existing near the edge of the

RV In the lower plenum. The depth of bottom vessel head fuel

debris was estimated (1986) to be as follows:
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Depth*
Core Position (In.)

D4 18

K9 30

N12 12

a. Depth measured after boring with possible overlay of boring debris.

o Veins of solidified core material have penetrated downward

through the rod bundle to within 2 In. from the bottom spacer

grid at the intersection of core positions G8 and F9, within

30 In. of the fuel rod bottoms at core position H15, and to the

lower grid at core positions L14 and N14 (1987).

o Spacer grid elevations are locations for Increased damage to the

rod bundles and Interaction with the baffle plates (1985).

o Solidified core material occurs between the baffle plates and

lower grid at core positions L15. K15, and H15, but not at core

positions G15 and F15. This Indicates the possibility of

(a) east-to-west flow of molten core material In the CBAC north

area, and (b) complete east-to-west crossflow In the CBAC north

area above one of the former plate partitions, since solidified

core material has been observed underneath the CBAC below the

Intersection of core positions C13 and D14.

o The location of interfaces of solidified core material regions

with the rod bundles and baffle plates at core position N14

Indicates that molten core material may have penetrated Into the

rod bundle from the baffle plate.

o The average length of the lower ends (stubs) of K8 and K9 Is

equivalent to the lower end fitting length.
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o The K8 lower end fitting has an off-center hole through It that

Is approximately 4 In. diameter, with some possible previously

molten core material around the upper edge of the hole.

o Nany of the full-length fuel rods do not appear to have ruptured

or swollen cladding, indicating that the zlrcaloy cladding

swelling and rupture event from Internal gas pressure that Is

normally associated with loss-of -coolant accident events was

delayed or suppressed In the TNI-2 accident. The delay may have

been sufficient to cause cladding perforation to occur by spacer

grid (Inconel) and cladding (zlrcaloy) Interaction.

3.3.3.3 Control Rod Leadscrew and Leadscrew Support Tube

Examinations. The principal findings of the leadscrew and leadscrew

support tube examinations were:

o Less than 2% of any core radionuclide or material was deposited

on metal surfaces in the plenum assembly, with the deposited core

material depleted of control rod poison material.

o Upper plenum metal temperatures did not exceed the melting point

(1700 K).

o Upper plenum metal temperatures ranged from 1255 K at the upper

plenum Inlet (center) to 755 K near the outlet.

o Surface deposits on the leadscrew support tube consist of a

highly adherent Inner layer and loosely adherent outer layer with

a concentration of control rod poison material deposited on the

highly adherent Inner layer.

3.3.3.4 Reactor Vessel Lower Head Loose Debris. The principal

findings of the RV lower head loose debris preliminary examinations are as

follows:
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o The material Is Inhomogeneous. porous, and cracked, with an

average density of 7.2 g/cm .

o Elemental composition Includes uranium (.7), zirconium (.2),

Iron, aluminum, chromium, nickel, and silicon.

o Iron, aluminum, chromium, and nickel Inclusions occur at grain

boundaries.

o Radioactivity concentrations occur at pore locations.

o Fission product retention normalized to the measured uranium

concentration is as follows:

Abundance

(%)

9 to 22

0.6 to 8

3 to 10

4 to 9

106 to 124

Isotope

Cs-137

1-129

Sb-125

Ru-106

Ce-144

3.3.3.5 Core Distinct Component Examination. The examination of the

TNI-2 core distinct components was completed In FY-1987 and Included

segments of fuel rods, control rod guide tubes, and fuel assembly upper end

fittings (upper end boxes, spiders and BPR retainers). Preliminary

findings Include the following:

o A large temperature gradient existed at the core top.

o Fuel assemblies were loaded Into the TNI-2 core with

Identification markings oriented to the south instead of north.

o Orifice rod assemblies were not loaded Into the TNI-2 peripheral

fuel assemblies except at start-up neutron source sites (core

positions P4 and B13).
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o Fuel rod upper plenums Include spacer sleeves between the spring

and pellet stack (Instead of ZrO washers) and the spring and

fuel rod upper end cap.

o Silver -Indium-cadmium poison material relocated upwards Inside

the control rods Into the holddown spring region while molten,

Indicating possible control rod cladding collapse and core exit

peak temperatures during the core heatup phase.

o The s1lver-1nd1um-cadm1um poison material, although previously

molten (above the cadmium atmospheric pressure boiling point),

retained Its original elemental composition.

o Insignificant quantities of fission products or core materials

were permanently adhered to the surfaces of fuel rods, control

rods, or guide tubes

3.3.3.6 Core Bore Examinations. The examination of the core bores

commenced In September 1986, and preliminary findings are as follows:

o All four small -diameter (1.45 In.), lower -plenum core bore tubes

were empty, providing additional Indication that the RV lower

head core debris Is like loose rock In form where the core boring

penetrated.

o The core region core boring partially recovered core material, as

summarized In Table 10. Table 10 also includes the core material

stratification estimates derived from the core-boring parameters

and the video survey records. At most core positions, the boring

was sufficiently offset from the fuel assembly centerllne to

capture samples of the control or burnable poison rods In the

2.4-ln. diameter bore. The loss of core material from the core

bores provides an Indication that the ceramic and agglomerated

core material regions are frangible by milling-type tools.
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o The average density for 34 of the rocks was 7.7 g/cm , with

3
density extremes of 5.4 and 9.4 g/cm , compared with the eight

2. 4-ln. -diameter cores that have an average density of

3 3
7.9 g/cm , with density extremes of 6.8 and 9.7 g/cm . The

higher density, previously molten core material appears to

correlate to regions where undissolved fuel pellets are cemented

together by previously molten core material which Is frequently

metallic appearing.

o Upper crust:

The crust consists of previously molten ceramics (U,Zr)0

and metalllcs (silver, Indium Iron, chromium, nickel, and

tin) and solid U0_ particles

Netalllcs contain much silver and Indium; cadmium was not

detected.

Peak temperature of previously molten ceramic was at least

2800 K.

Ruthenium and antimony were retained In metalllcs.

Ruthenium and technetium were associated with metallic

nickel and tin.

o Ceramic:

Ceramic material containing fuel appears to have similar

composition and structure throughout the consolidated region.

Elemental composition of a representative sample of the

consolidated region of ceramic material Is as follows:
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Element Ht.%

Uranium 56

Zirconium 21

Iron 1

Chromium 1

Nickel 1

Oxygen 20

Cadmium not

Inclusions of oxidized structural materials and aluminum are

contained In previously molten ceramic.

Inclusion of silver and Indium occur In a matrix of Iron and

nickel.

Peak temperature was at least 2800 K.

o Lower crust (transition region):

Crust consisted of 00. pellets and small, solid U0_

par tides surrounded by previously molten structural

cladding and control materials.

Cadmium was detected In the metalllcs.

Peak temperature of material was between 1400 and 2200 K.

fission products were retained primarily In the fuel pellets.

Ruthenium and technetium were associated with metallic

nickel and tin.

o Rod bundle region:

Peak temperature was below 1100 K.
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There were no significant material Interactions.

Solidified core material was discovered in the

instrumentation tube from core position G8 at 2 In. from the

lower end. Indicating a possible escape path for molten core

material.

3.3.3.7 Niscellaneous Core Naterlal Sample Examinations. Samples

were sorted, weighed, photographed, and characterized for density. The

sample collection Included the following:

o 1 rock -size sample retrieved from the RV lower plenum In December

1985.

o 28 rock-size samples retrieved from near core positions F6, H8,

and Nil In January 1987 (after overlapping hole drilling).

o 20 rock-size samples retrieved from near core positions H9 and K9

In Narch 1987.

Preliminary results of the density measurements are as follows:

Density
(g/cc)

Sample Description

Fused-together core material from core

position Nil (large rock material)

Fused-together core material from core

position F6 (fuel canister D-174)

Fused-together core material from core

position F6 and H8 (fuel canister D-174

Fused-together core material from core

position H9/K9 (CNS 1-1 3C cask)

Average

7.63

7.45

7.47

7.63

High

8.44

7.72

8.53

8.09

Low

7.28

7.27

6.51

7.00
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Density

,9/cc)

Sample Description Average High low

Rock (K9-P4-A) section from core position 7.13 NA NA

K9 core bore

Core debris (3 particles) from lower vessel 7.72 8.05 7.43

(originally one piece)

The density measurements are similar to the density of samples retrieved

previously from the core and lower RV.

Preliminary examination of the enlarged photographs Indicates that

most of the samples irt specimens of ceramic -appearing cor 1 urn with no

evidence of undissolved fuel pellets or veins of metallic material. This

observation Is also true for the pieces from the large rock from the lower

basket of fuel canister D-174.

3.3.3.8 Core Sample Examination Support. The Initial work In this

task during FY-1987 produced the following preliminary findings:

o Fission gas retention In the previously molten region of the core

was much lower than In the fuel pellets that remained In the

standing rod bundle regions.

o The potent lometr 1c titration method for measuring oxygen

abundance was developed and calibrated with nonradioactive uranla

and zircon la standards.

o The automated gamma tomography measurement equipment was

produced, assembled, and calibrated using small cobalt -emitter

wires.
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3.4 Detailed Work Plan

The RV SA&E work plan details for FY-1988 are contained In the

following work packages:

Work Package
Number Work Package Title

751421300 RCS Equipment/Building Characterization

755420600 Core Stratification Sample Examination

755421600 TNI-2 Lower Vessel Debris Examination

755422100 Core Sample Examination Support

Table 11 summarizes the In situ measurements and sample examinations

that are Involved in this work plan. The Table Includes the AEP-deslgnated

sample priority (1-20), the quantity of In situ measurements or samples,

the TNI-2 accident Information expected from the examinations, and the

examination techniques, which will be used to obtain the Information.

As the TNI-2 defuellng program progresses. It Is expected that

"samples of opportunity" will present themselves. Acquisition of these

serendipitous samples and occurrence of unexpected observations during

sample examination may modify the currently planned work scope documented

herein. The work package format used In the work plan will accommodate

such modifications as they occur.

Also Included In this work plan are four tasks for Improved

examination methods development, as follows:

Task Title Purpose

0RIGEN benchmarking Confirm accuracy of 0RIGEN prediction of uranium

utilization and conversion by comparing measured

THI-2 fuel values to code predictions.
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lABlt 11. (continued)

a. Priority values 1 through ?0 are listed In Table 3.

b. Eiaalnatlon aethods:

1. Video surveys with electronically enhanced still Image production
?. Ion-chamber gamma detection

3. Color and/or black and white photography
4. Sieving
S. Balance weighing
6. Immersion density
7. Gamma spectrometry scanning
B. Neutron radiography
9. Autoradiography
10. Metallography with scanning electron microscopy or Auger spectrometry
11. Rockwell hardness

II. Compression strength
13. Rlcroganma scanning
14. Inductively coupled plasma emission spectrometry
IS. Spark source mass spectrometry
16. Delayed neutron radlochemlstry
IT. Bulk oxygen analysis
18. Gamma spectrometry
19. I -119 radlochemlstry
70. Sr-90 radlochemlstry
II. Kr-85 radlochemlstry



Task Title Purpose

Bulk oxygen content

Fission gas analysis

Gamma spectrometry
mlcroscanner

Develop a potent lometrlc titration method for

measuring the oxygen abundance In metal -bearing

samples for Improved determination of the core

metals chemical forms.

Develop INEL capability for measuring Kr-85

abundance In ceramic core materials using a known

method.

Develop INEL capability for measuring gamma ray

emitter distribution on a microscale for comparison

to SEN measurements of core metal distribution and

possible clues to fission product chemical form.

3.4.1 Product

The product of the RV SAM work plan In fY-1988 and beyond Is as

follows:

work Package
Number

751421300

755420600

755422100

Product Iti

Lower CSA samples
RV lower head loose debris samples

Core bore gamma scanning draft report
Core bore sample examination report: draft

final

0R1GEN2 code assessment report
Revised subsurface debris bed sample
examination report

Sample oxidation state analysis report

Sample mlcrogamma scanning analysis report

Target
Completion

Date

September 1988

September 1988

December 1987

August 1988

1989

January 1988

February 1988

September 1988

September 1988
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3.5 Synops 1 s
(

The exploration of the RV Internals was almost completed In FY-1987.

The core apparently reconfigured Into four zones; the original

rod-bundle-and-end-flttlng geometry (42% by weight); a Targe (26% by

volume) cavity In the upper core region; loose debris (unmelted and

previously molten core material) mixture (23% by weight); and previously

molten core material (35% by weight). An estimated 46% of the previously

molten core material relocated from the core boundaries Into the RV lower

plenum.

The few RV regions not yet explored may contain Important core damage

progression data, such as:

o The locations of all actual escape pathways of the molten core

material from the core region.

o The condition of previously molten core material solidified In

the core barrel assembly and lower CSA before reaching the RV

lower head region.

o The condition of previously molten core material now solidified

underneath the flow distributor on the RV lower head.

o The dimensions and composition of solid, possibly nonfuel, core

material predicted to be resting on the RV lower head central

region.

The AEP-requested (see Table 3) SA&E tasks that cannot be satisfied

for either physical or budgetary reasons include the following:
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AEP

Priority Task Reasons

Central core bore between the CSA and

lower head

8 Intact, part -length (upper end) burnable

poison rod assembly

13 Samples of the Interaction zone between

core materials and the lower CSA

15 Samples of the Interaction zone between

the RV lower head surface and the

core materials

16 Samples of the Interaction zone between

core materials and the baffle plates

17 fission products retained on upper

plenum surfaces

18 Control rod leadscrews from the upper

plenum region

19 Fuel assembly upper end fitting
examinations

Unfused material could

not be collected with

the core bore

Identification marking
removed during defuellng

Insufficient budget

Insufficient budget

Insufficient budget

Insufficient budget

Insufficient budget

Insufficient budget

Ihe current strategy concerning the unsatisfied Items above Is to take

special actions, as necessary, to acquire the samples that might be

destroyed or altered by the TNI-2 defuellng activities.

The SAM plan described herein Is Intended to provide sufficient data

to adequately describe the TNI-2 accident scenario. In addition, special

efforts are being made to determine the fission product chemical form by

developing Improved techniques for measuring bulk oxygen abundance and

mlcrodlstr Ibutlon of gamma emitters.
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♦. REACTOR COOLANT SYSTEN SANPLE ACQUISITION AND EXANINATION WORK PLAN

4.1 Introduction

The TNI-2 RCS piping and components are shown In Figure 21 and Include

the following:

o A RV containing the uranium fueled core. This Is covered by a

separate SAM work plan described In Section 3.

o Dual reactor cooling loops (A and B), consisting of the

candy -cane-shaped hot legs from the RV upper plenum to the steam

generator tops, two single-pass type steam generators

(Figure 22), and dual (four total) cold legs from the steam

generator bottom back to the RV via the four reactor coolant

pumps.

o A pressurlzer (Figure 23) connected to the cooling loops by a

surge line from the A-loop hot leg to the pressurlzer bottom and

a spray line from the A-loop cold leg (downstream of pump

RC-P-2A) to the pressurlzer top.

o Dual core flooded tanks connected to the RV.

During and after the TNI-2 accident sequence that lasted until natural

circulation cooling commenced (approximately 30 days after accident

Initiation), many events occurred that affected the character and

distribution of core materials and fission products that escaped from the

RV to the RCS. The most significant events Include the following:

o Fission product and a small uranium fraction release began In the

RV at approximately 138 min after accident Initiation when fuel

rod rupture commenced. Reactor coolant pump operation had

ceased, and the available escape paths were:
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High-pressure

Injection
nozzle

Letdown Roe

Steam

generator B

Figure 21. TNI-2 reactor coolant system piping and components.
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Inspection port

Vent & level sensing

Drain & sample (2

Handhole (7)

Level sensing (2)

Drain (4)

Reactor coolant

outlet (2)

Reactor coolant inlet

Manway

Upper tube sheet

anway

Tube support plates

Handhole (2)

Drain (2)

Feedwater inlet (32)

Level sensing (2)

Steam generator

Level sensing (2)

Manway

Thermowell

Lower tube sheet

Manway

Inspection port

7-3312

Figure 22. TNI-2 steam generator diagram.
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Vent nozzle

Manway'

Spray nozzle

vessel supports

Relief valve nozzle

(typof3)

Rotated

Spray line nozzle

Level sensing nozzle

(typ of 3)

Steam space

Normal water level

/ Thermowell

(sample nozzle behind)

Heater bundle

Level sensing nozzle

(typ of 3)

Surge line nozzle
T3120

Figure 23. TNI-2 pressurlzer layout
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Through the A-loop hot leg, the surge line, and the

pressurlzer because the pilot operated relief valve (PORV)

was stuck open, releasing reactor coolant to the reactor

basement through the reactor coolant drain tank, and

Through the A-loop cold leg to the letdown line (upstream of

reactor coolant pump RCP-P-1A).

o RCS temperatures exceeded the coolant saturation temperature from

136 m1n to approximately 16 h after accident Initiation In the

hot legs and occasionally In the cold legs. Neasured coolant

temperatures did not exceed 725 K.

o The PORV/pressurlzer escape path was closed at 142 min after

accident Initiation.

o Zlrcaloy-steam reaction became significant at 144 min, releasing

hydrogen and other chemical reaction products Into the coolant In

the RV. Core material temperatures continued to rise and reached

temperatures exceeding 3100 K, which could (a) generate aerosols

from low-volatility materials and chemical reactions, and

(b) accelerate the escape of fission products from the uranium

dioxide.

o A reactor coolant sample taken at 163 min contained 140 pCI/mL

gross activity.

o Reactor coolant pump RC-P-2B was energized from 174 to 192 min

after accident Initiation. This event Is believed to have

reflooded the overheated core region, fragmenting most of the

standing fuel in the upper core region and creating the upper

core region cavity, and causing circulation of core material

particles and fission products throughout the B-loop components.

o The PORV/pressurlzer escape path was reopened from 192 to 197 min

and from 220 to 318 m1n.
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o At 227 min, a significant relocation of core material from the

core region Into the flooded RV lower plenum region occurred,

which would likely Increase the escape of core material and

fission products to the letdown system escape path.

o A sustained high-pressure Injection period commenced at 267 min

and continued to 544 min.

o A reactor coolant sample taken at 283 min contained

>500 pCI/mL gross activity.

o The PORV/pressurlzer escape path was cycled open repeatedly

during the 340 -to 458 -min period to prevent RCS

overpressur lzat ion and was also opened from 458 to 550, 565 to

589, 600 to 668. 756 to 767, and 772 to 780 min to depressurlze

the RCS for core flood Injection.

o Core flood tank Injection probably occurred from 511 to 550 min

after accident Initiation. This event Is believed to have caused

a back flow leak path to develop from the RCS to flood tank B due

to Incomplete check valve reseating.

o A RCS pressur lzat Ion In the 840- to -900 -at In period probably forced

coolant and core material aerosols and volatile fission products

from the RV Into flood tank B.

o forced circulation cooling of the reactor was resumed at 949 min

(15 h 49 min) through the A-loop with reactor coolant

pump RC-P-1A.

o Letdown flow was lost from 18 h 34 min to 26 h 30 min.

o A reactor coolant sample taken at 36 h 15 min measured

>1000 R/h on contact.
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o Natural circulation cooling of the reactor commenced 30 days and

10 h after accident Initiation.

o Reactor coolant water cleanup using the SDS/EPICOR-II system

commenced 2 years and 106 days (7/12/81) after the accident.

The RCS Is currently liquid-filled to the 327-ft elevation, which

leaves the pressurlzer and steam generator upper regions exposed to air.

Prior to the liquid drawdown for defuellng. Inadvertent Injection of water

with colloidal suspensions of ferrous oxide, high pH, and river water

pollutants Introduced additional contamination Into the RCS and probably

caused Increased buildup of surface and loose deposits Inside the RCS.

During FY-1986, spillage of hydraulic fluid Into the RV provided sufficient

nourishment to establish a microorganism community In the RCS, which

Increased water turbidity to eliminate observation of submerged objects and

created concerns for mlcroblologlcally Influenced corrosion. Since

April 1986, periodic treatment of the RCS water with hydrogen peroxide to

kill the microorganisms and water solution filtering and replacement has

occurred to control the microorganism community.

During FY-1987, video surveys were made In the following RCS regions:

o The four (1A, IB, 2A, and 2B) cold legs between the RV and the

45-degree (upwards) pipe run to the pumps.

o The B-loop hot leg between the RV and vertical (upwards) pipe run

to the steam generator.

o The vertical decay heat line between the B-loop hot leg and the

loose debris filling the pipe (approximately 17 ft).

Observations Included:

o The cold leg loose debris Includes silt and flake-like particles.
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The hot leg loose debris includes silt and possibly s

rod or tube sections and pea-size particles.

short

4.2 Purpose

The purpose of the RCS SAM work Is to retrieve and examine RCS

adherent -surface and loose deposit samples. The examination objectives are

to determine the abundance, distribution, chemical form, and bonding

characteristics of fission products and core materials deposited In the RCS

and the extent to which the RCS can be decontaminated.

4.3 Accomplishments

4.3.1 Acquisition

4.3.1.1 Tooling. The RCS sample acquisition program has produced the

following equipment:

Drawing/Report
Number

1BD

TBD

Description/Title

Germanium-crystal gamma spectrometer system.
Including computer software and point, pipe, and

plane calibration sources (C. V. He Isaac. Three

Nile Island Nuclear Station Unlt-2 Operating
Procedure for the EGMi Nob lie Gamma Ray
Spectrometer System -Draft)

Status

Complete

Sodlum-todlde-crystal portable gamma spectrometer Complete
system. Including a Davidson Nodel 4106

mult 1 -channel analyzer and excluding the crystal
detector proper
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4.3.1.2 Samples. The RCS sample acquisition program has furnished

the samples listed 1n Appendix D, Section B. Samples that were received at

the INEL In FY-1987 Include the following:

TNI-2 Location Sample Description

Steam generator Stainless steel handhole cover liner with

A upper head 6-1n. -diameter exposed surface area

Two particles (8.0 and 0.6 g) from the top
of the tube sheet

Date Acquired

Narch 1986

Narch 1986

4.3.1.3 CCTV Survey Recordings. The following vldeocassette

recordings of RCS Internal CCTV surveys have been acquired from GPU Nuclear:

Date

12/17/85

Object Surveyed (Tape Title)

03/XX/86

02/17/87

02/17/87

02/18/87

02/18/87

02/18/87

02/18/87

02/18/87

02/19/87

Pressurlzer Heater Bundles Upper Bundle Grit

Pressurlzer Character1zat1on--Entry 763 Tape 1

Pressurlzer Characterization-Entry 763 Tape 2

TNI 0TSG Examinations

Reactor Coolant System Cold Leg IB --Tape 1 of 1

Reactor Coolant System Cold Leg 2k -Tape 3 of 1

Reactor Coolant System Cold Leg 2A--Tape 5 of 1

Reactor Coolant System Cold Leg 1A -Tape 7 of 1

Reactor Coolant System Cold Leg 1 A -Tape 8 of 1

Reactor Coolant System Cold Legs 1A and 2B --

Tape 10 of 11

Reactor Coolant System Cold Leg 2B -Tape 11 of 11 220

Reactor Coolant System B-Loop Hot Leg and

Decay Heat Line-Tape 1 of 3

Tape
Number

Data

Duration

(min)

17 5

18 62

19 39

73 10

1 210 60

1 212 61

1 214 46

1 218 60

1 217 45

219 62

11 220 61

231 62

104



Date Object Surveyed (Tape Title)

02/19/87 Reactor Coolant System B-Loop Hot Leg and

Decay Heat Line -Tape 2 of 3

02/19/87 Reactor Coolant System B-Loop Hot Leg -

Tape 3 of 3

Data

Tape Duration

Number (min)

232

233

62

38

4.3.2 Examination

The RCS examination program has produced the following reports:

Report Number

H. N. Burton Itr

to G. R. Etdam

Hmb-268-84

EGtG Reactor

Physics Branch

Itr SCT-08-85

GEND-INf -080

B. F. Saffell

(BCD) letter to

N. L. Russell

Title Status

Transmittal of Draft Report Analysts
of TNI-2 'A* Steam Generator Hot Leg
Resistance Thermal Detector

INI Gamma Spectral Data from Primary
System Scanning measurements

TNI-2 RCS Hanway Cover Backing.
Plates Surface Deposit Examinations

Nondestructive Examination of

Handhole Cover Liner

Transmitted

November 1984

Completed
September 1985

Completed
September 1987

Transmitted

August 1987

RCS examination activities performed by others have produced many

other reports, which are listed In Appendix A.

4.3.3 findings

4.3.3.1 Video Surveys. The video surveys, in combination with

borescope examinations, loose deposit sample collection, and sample

examinations, have resulted In the following estimate of the types and

amounts of loose deposits In the RCS:
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o A loop:

Hot leg -not surveyed

Steam generator -0.5 to 1.0 L of solids on the upper tube

sheet, Including some pieces longer than 2 cm with low

3
(5g/cm ) density. Ten liters of silt In the lower head.

Cold legs and pumps -60 L of silt (<5 pm particle size)

and flake-like particles.

o B loop:

Hot leg—25.2 L of silt (<5 pm particle size) and small

core material fragments, Including 3-1n.-1ong rods or tubes.

Steam generator--! to 4 L of silt and solids on upper tube

sheet. Solids are less than 0.5-1n. -diameter pieces of core

material (predominantly uranium). Including core material

reaction products.

Lower head -10 to 20 L of silt and solids.

Cold legs and pump -60 L of silt (<5 pm particle size)

and flake-like particles.

o Pressurlzer:

Ten liters of silt and flake-like particles. Silt particle

sizes are 37%->50 p; 43%-20-50 p; 19% -5 to 20 p;

and l%--<5 p. Iron 1s the principal metallic element

and Is three times greater than the uranium abundance.

Netalllc elements are only 21% of the sample, with the

balance possibly being organlcs, volatile complex compounds,

and/or sodium.
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o Decay heat line:

37.6 L of core material fragments and silt (<5 pm

particle size).

4.3.3.2 Surface Deposit Sample Examination Findings. The examination

of surface deposits on the RTO thermowell from the A-loop hot leg. manway

cover backing plates from the upper head regions of the two steam

generators and the pressurlzer, and the handhole (Inspection port) cover

backing plate from the upper head region of the A-loop steam generator has

produced the following findings:

o Surface deposit appearance:

RTO thermowell from A-loop hot leg -dull yellow.

Backing plates from A-loop steam generator upper

head -low-luster, tarnished surface with regions of brownish

crud.

Backing plate from B-loop steam generator upper head

region -low-luster, tarnished surface.

Backing plate from pressurlzer upper head region -dull, dark

grey, adherent surface deposit.

o Fission product retention:

Insignificant (<1% of any fission product retained).

o Radioactive surface deposition (gross):

RTD thermowell from A-loop hot leg -30.3 pC1/cm?.

Backing plate from A-loop steam generator upper head

region --7.2 pC1/cm .
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Backing plate from B-loop steam generator upper head

2
region -2.1 pCI/cm .

Backing plate from pressurlzer upper head

2
region—0.48 pCI/cm .

o Decontamination:

Surface deposit removal will require repeated application of

decontamination solutions.

4.3.3.3 Loose Deposit Sample Examination Findings. The examination

of loose debris from the upper tube sheets of the A and B loop steam

generators (S-G) has produced the following preliminary findings:

o Large particle density:

Naterlal Type

Density g/cc

Quantity Averaqe Low High

1

1

2

6

10.4

6.0

9.2

7.6

9.0

5.6

9.9

8.7

B S-G fuel pellet fragment
B S-G oxidized zlrcaloy cladding
B S-G poison (Ag-In-Cd) material

B S-G core material reaction

products
A S-G particles 2 5.3 4.9 5.3

Elemental Composition:

Reaction product particles from the B-loop steam generator

are principally uranium, zirconium, and oxygen.

The elemental composition of two of the particles Is close

to the composition of the core bore samples from the

consolidated region of ceramic material.
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Bulk sample from the B-loop steam generator Is predominantly

(57%) uranium.

o Radioactivity:

On April 1, 1987, the B steam generator loose debris

radioactive contamination was 5.4 mCl/g.

ihe B steam generator loose debris Is of special Interest because It

represents a sample of core material collected from the core region during

the core damage sequence (174 min after accident initiation) when the

B loop primary coolant pump was activated.

4.4 Detailed Work Plan

The RCS SAM work plan details for fY-1988 and beyond are contained In

Work Package 755421000, RCS Fission Product Inventory Sample Examination.

Table 12 summarizes the sample (RCS adherent surface and loose

deposits) acquisition and examinations which are Included In this work

plan. The Table Includes the AEP-deslgnated sample priority (1-20), the

quantity of samples, the TNI-2 accident Information expected from the

examination, and the examination techniques that will be used to obtain the

Information.

The product of the RCS SAM work plan consists of technical reports of

sample examinations, as follows:

Target
Completion

.

Reports Date

1. RCS surface deposits examinations final report: draft December 1987

final April 1, 1988
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TABU 12. BCS SAMPU ACQUISITION AND UAH1NAT10M PIAM SUHMARY

Sample

Measurement/Simple Description Priority .Quantity

1. RCS adherent surface deposits 12

a. A-loop steam generator manway cover 1

backing plate
b. B-loop steam generator manway cover '

backing plate
c. Pressurlzer manway cover backing plate 1

2. RCS sediment:
1?

a. Pressurlier lower head loose debrlse 1

b. Steam 'generator upper tube sheet '

loose debris

3. A loop steam generator handhole cover

backing plate

1

x«,., irneeat information
fxaatnatl.n Methods"

All: i
Color, surface texture .

lotal radioactivity and distribution

Fission product abundance and distribution: ..

Hn-54. Co-60. Ru-106. Ag-110. Sb-125. Cs-134/T37. 5. 12

Ce-T44. EU-T54/T55 ,

in

1-129 ?i
Sr-90

0

Core aaterlal abundance and distribution:

2r. Fe. Ml. Ag. in. Cd. Cr. Sn. Al. Hn. 6. 7. 8. u

SI. Cu. Gd. Hg. Ho. Mb. B -

Q
..

U (Includes U-23S) *1 "• *•

0

Host abundant core aaterlal chemical form

Decontamlnatablllty

1-129

Sr-90

Te

CoTor and surface texture

Radioactivity level and distribution

IS

14

All:

Volume/weight
Particle sire (transportability! :?

Color, surface texture, shape

Total radioactivity

2.16

4

Fission product abundance and distribution:

Hn-S4. Co-60. Ru-106, Ag-110. Sb-12S. ». lz

Cs-134/137. Ce-144. tu-154/155
i », *. ,u

11

6

1

4



leStl 12 (ceotleeed)

temple

Htaiartatat/SameU baser letlon ff lulu1 IttMMl

• merit, valees 1 tereeab TO art listed in Itblt ).

b. Iiaataetiee atlbeds:

I . Pbotegreaby
2. Salaace welgbteg
3. Sieving
4 lea cnaabtf team ettecllen (lee lading scans)

1 Seraaa tea-crystal geaaa spectrometry

S. laaecllvtlf c tap ltd Biases* ealssten spectreattry
J. Seerk seerce aass saectraaetry

I. Scanning eleclrea elcrescepy «"» eeergy dispersive ■ ray

9. Belayed eeelree radlecbaatstry
10. 1-129 redtecaealstry
11. Sr-90 redlecbealstr,
l? atuileereaby
II Httallaarapby with Aeerr spectreattry
14 m\4 seleltee dtceetaalnat lea lasts

IS. I'i| diffractlen

IS laatrslea dtastty

c. Seaale tiealaettee btlag perforate by atstlnabeese and VU euclaar.

1HI-7 Accldml Intorajllan Lgeoflaaf, lay "ft»ttrt

Cere aaterlal abeedaece and ditirtbetiea:

|r. le. at. Af. la. Cd. Cr. Sn. Al. Nn.

St. Ca. Cd. Hg. Se. ■>

U (lacledes U-23SI

Rett ebeedeece cere aaterlal chemical fare

b. I, 1. 17

b. 1. t. 17

13

IS



Reports

Target
Completion

Date

2. RCS loose deposits examinations report draft

final

3. A steam generator upper tube sheet

loose particles assay report

4. B steam generator upper tube sheet

loose debris U-235 enrichment analysis

Additional reporting will be done by means of the fission product Inventory

program updates to be prepared by the Examination Requirements and Systems

Evaluation Group.

4.5 Synopsis

RCS exploration during FY-1987 provided more detailed Information to

estimate the amount of core materials deposited In the vessels and piping.

The RCS SAM plan Is expected to satisfactorily characterize the abundance,

distribution, and form of the radionuclides (fission products) and core

materials deposited in the RCS and the extent to which the RCS can be

decontaminated.

January 1988

July 1988

January 1988

December 1987
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5. EX-REACTOR COOLANT SYSTEN SANPLE ACQUISITION AND EXANINATION WORK PLAN

5.1 Introduction

The ex -RCS fission product Inventory SAM work plan Includes the

buildings and equipment outside the TNI-2 RCS that are believed to be

either migration paths or destinations of core fission products or

materials during and after the TNI-2 accident sequence, figures 24 and 25

show the TNI-2 nuclear power plant site at Three Nile Island on the

Susquehanna River In Niddletown, Pennsylvania, with Its older sister plant,

TNI-1. The following site features are of special Interest to the ex-RCS

fission product inventory SAM program:

o Reactor Building (see figure 26). The reactor building consists

of a steel -plate-lined, reinforced concrete, cyllndrlcally shaped

vessel designed to contain the consequences of a large -break,

loss -of -coolant accident. Including Internal pressure of 60 pslg

at 286*F. The reactor building contains the RCS and other

auxiliary equipment and extends from the 282-ft (above sea level)

elevation at the basement floor to the 473-ft elevation at the

dome top. The site grade level Is 304 ft, and the normal

Susquehanna River level Is 290 ft.

o Auxiliary and fuel Handling Buildings (AfHBl. A plan view of the

Interconnected, concrete -walled buildings Is shown In Figure 27.

The buildings are designed for radiation emission control because

their functions Include reactor coolant purification and

degas If lea t Ion and spent fuel storage. The basement floor of

both buildings Is at the 280-ft elevation, with the auxiliary

building penthouse roof at the 376-ft e1e5at1on and the fuel

handling building rooftop at the 400-ft elevation.

o Vent Stack. The steel pipe vent stack, also shown In Figure 26,

extends from the 331 -ft elevation to 463 ft, where gas/vapor

effluent from the TNI buildings. Including the reactor building
and AfHB, can be released to the atmosphere.
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Cooling tower

Circulating
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Figure 24. TNI-2 site plan.



TMI-2 TMI-1

Figure 25. General building arrangement at TNI
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Top of stack

El. 463 ft 4

Vent stack ——

Steam

generator
-

(1 of 2)

Control

building

Top of dome

El. 473 ft 4-5/8 in.

Control rod drive

mechanisms

Reactor

coolant

pump

(1 of 4)

Fuel handling

bridge (1 of 2)

Pressurizer

-—

Containment

Platform

El. 367 ft 4 in.

Floor

El. 347 ft 6 in.

Floor

El. 305 ft

Grade

El. 304 ft 6 in.

Reactor building basement floor

El. 282 ft 6 in.

6 0410

Figure 26. TNI-2 reactor building and major components of primary cooling
system.
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o TNI-2 Control and Services Building. This building Is connected

to the AFHB by floor (liquid) drains and to the main steam system

by sampling lines and extends from the 280-ft basement floor

elevation to the 376-ft elevation roof top. Also, outside air Is

drawn In during circulation-mode ventilation of the control room.

o TNI-T Control and Services Building. This building Is connected

to the TNI-2 RCS through both reactor coolant and main steam

system sampling lines. Also, outside air is drawn In during

recirculation -mode ventilation of the control room.

o Turbine Building. This building 1s connected to the reactor

building and RCS by the main steam system and to both TNI-1 and

TNI-2 control and services building by main steam system sampling

lines.

o TNI Industrial Waste Treatment System. This system filters and

discharges waste water to the Susquehanna River.

TNI-2 accident studies have concluded that the fission product escape

paths from the RCS during the accident sequence were as follows, In

descending order of Importance to the offslte radiation hazard:

1. Through the letdown system to the makeup and purification system

radwaste disposal liquid system, radwaste disposal gas vent and

relief systems, AFHB free volume and air exhaust system, and the

vent stack to the atmosphere. Contaminated air could then be

drawn Into the control rooms through the HVAC and could

contaminate the control room atmosphere.

2. Through the PORV/RCDT rupture disk route to the reactor building

basement floor and free volume.

3. Through the PORV/RCDT gas relief valve route to the radwaste

disposal gas vent system, AFHB free volume and air exhaust

system, and the vent stack to the atmosphere.

118



4. Through the RCS water sample line Into the TNI-1 control and

service building free volume and liquid drains and Industrial

waste treatment system to the Susquehanna River (believed to be

very minor).

5. Through B-loop steam generator tube leaks to (a) the atmosphere.

via the main condenser, condenser vacuum system, the auxiliary

building air exhaust discharge, and the vent stack; and (b) the

Susquehanna River, via the main steam system sampling lines, both

control and service buildings drains, and the Industrial waste

treatment system (believed to be very minor).

Ihe reactor vessel bottom and core Instrument cable chase regions have

not been sufficiently explored to determine whether or not an escape path

from the RCS to the reactor building free volume developed through the core

Instrument train tubes beneath the reactor vessel, fission products did

not escape to the auxiliary building by reactor building sump pump action

because the escape path was closed prior to fuel rod rupture.

After the accident sequence concluded with commencement of core

cooling by natural circulation (April 27, 1979), all fission product escape

paths were controlled. Including (a) the venting of reactor building

radioactive gases through filters and the vent stack to the atmosphere and

(b) the transport to offslte repositories of filters and Ion exchange resin

from the water treatment/cleaning system cleanup and decontamination of the

TNI-2 liquid that became contaminated during the accident sequence. The

water cleanup systems Included the following:

o The already Installed EPICOR-I system at TNI-1 for water with

less than 1 uCI/ml of contamination.

o The EPICOR-I I system, which was specially installed for TNI-2

accident cleanup of water with 1 to 100 wC1/mL of contamination.
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o The SDS, which was specially Installed In the TNI-2 AFHB spent

fuel storage pool for TNI-2 accident cleanup of water with

greater than 100 uC1/mL contamination.

During and after the TNI-2 accident sequence, which lasted until

natural circulation cooling commenced (30 days after accident Initiation),

many events occurred that affected the character and distribution of

fission products and core materials that escaped from the RCS. The most

significant events include the following:

o Fission product and a small uranium fraction release began In the

RV at approximately 138 min after accident Initiation, when fuel

rod rupture commenced. Reactor coolant circulation had ceased,

and the available escape paths from the RCS were through:

(a) the stuck -open PORV to the RCDT, where liquid could escape to

the reactor building basement floor through the rupture disk and

vapor could escape through vent lines to the radwaste disposal

vent gas system In the auxiliary building; and (b) the letdown

line upstream of reactor coolant pump RCP-P-1A that led to either

the makeup/purification or radwaste disposal systems in the

auxiliary building.

o The PORV to RCDT escape path was closed 142 min after accident

Initiation.

o Zlrcaloy-steam reaction became significant at about 150 min,

releasing hydrogen and other chemical reaction products Into the

RCS. Core material temperatures eventually reached or exceeded

3100 K, which could (a) generate aerosols from low-volatility

materials and chemical reactions and (b) accelerate the escape of

fission products from the uranium dioxide. Sufficient damage to

the core Instrument string calibration tubes probably occurred,

allowing coolant to enter the calibration tubes, which extend to

a "seal table" at the reactor building 347-ft elevation.
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o A INI -2 reactor coolant sample (140 uC1/mL gross activity) was

taken (163 min) at the TNI-1 control and service building

sampling station. Introducing contaminated liquid Into the liquid

drains.

o Reactor coolant pump RC-P-2B was energized from 174 to 192 min

after accident Initiation; this event Is believed to have

ref looded the overheated core region, fragmented most of the

standing fuel In the upper core region, and caused circulation of

core material particles and fission products throughout the RCS.

o The B-loop main steam Isolation valves were opened for 7 s at

176 min. which allowed secondary coolant contaminated by primary

coolant leakage through suspected B-loop steam generator tube

cracks to migrate to the condenser.

o the PORV to RCDT escape path was reopened from 192 to 197 min and

220 to 318 min.

o A significant relocation of core material from the core region to

the flooded RV lower region occurred at 227 min, which likely

Increased the escape of core material and fission products to the

letdown system.

o At 234 min plus, a B-loop steam generator secondary side water

sample was drawn at the THI-2 control and services building

sampling station. Introducing contaminated liquid to the building

sump, from where It later migrated to the Susquehanna River

through the Industrial waste treatment system.

o The radioactive gas escape path to the radwaste disposal gas vent

system through the RCDT vent was closed at 236 min during reactor

building Isolation.
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o Overpressure In the reactor coolant makeup tank lifted the

80-psl-setpolnt liquid relief valve at 266 min and discharged

contaminated RCS liquid to the reactor coolant bleed holdup tanks

(RCBHTs), which also overflowed and overpressured. The RCBHT

overpressure lifted the 20-ps1-setpo1nt relief valves and allowed

unflltered vapor to escape to the atmosphere, via the radwaste

disposal gas relief header and the vent stack. It Is also

believed that liquid entered the radwaste disposal gas vent

header, where it would be separated and drained to the auxiliary

building sump.

o A sustained high-pressure injection period commenced at 267 min

and continued to 544 min.

o A TNI-2 reactor coolant sample (>500 uCI/mL gross activity)

was taken at 283 min from the TNI-1 sampling station, Introducing

contaminated liquid Into the liquid drains.

o The PORV to RCDT escape path was reopened repeatedly from 340 to

458 min to prevent RCS overpressurlzatlon and opened from 458 to

550, 565 to 589, 600 to 668, 756 to 767, and 772 to 780 min to

depressurlze the RCS for core flood injection.

o TNI-2 control room air became contaminated (both particulate and

noble gas channel alarms) at 370 min, requiring the use of

personnel face masks and particulate filters until 670 min.

o A hydrogen burn occurred In the reactor building at 590 min,

causing a 28-pslg peak pressure and actuating the reactor

building spray, which Injected chemically treated (boron and

sodium hydroxide) water Into the reactor building for 6 min. A

coincident Interruption of power to the auxiliary building

radiation monitor strip charts HP-UR-1901 and HP-UR-1902 Is

suspected. The HP-UR-1901 strip chart plotted the output of the

RB purge unit area radiation monitor HP-R-3236, which was used to
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estimate the TNI -2 accident offslte release on 4-28. The power

Interruption duration Is estimated to be 2 h.

o forced circulation cooling of the reactor was resumed at 949 min

(15 h 49 min) through the A-loop with reactor coolant pump

RC-P-1A.

o Letdown flow was lost from 18 h 34 min to 26 h 30 min.

o Overpressure In the letdown system lifted the 130-psl-setpolnt

relief valve HU-R-3 around midnight (20 h and 30 min), allowing

reactor coolant escape to the RCBHT. The RCBHT relief valves are

believed to have also lifted, allowing unflltered vapor to escape

to the atmosphere, and probably allowing liquid to enter the

auxiliary building sump through the radwaste disposal gas vent

header. This condition lasted longer than 40 min.

o IN) -2 control room air became contaminated (particulate channel

alarm) at 22 h 11 min. requiring use of personnel face masks and

particulate filters for 64 min.

o An escape path was created at 24 h 35 min by opening the makeup

tank vent valve NU-V-13 to the radwaste disposal gas vent

header. This pathway was reopened periodically for the next

several days.

o A helicopter measured 3 R/h beta -gamma and 410 mR/h gamma at

15 ft above the TNI -2 vent stack at 34 h 10 min after accident

Initiation.

o A 100-mt TNI-2 reactor coolant sample was taken (36 h 15 min) at

the TNI-1 control and services building sampling station,

Introducing contaminated liquid Into the liquid drains. The

sample radiation emission was >100 R/h at contact.
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o Natural circulation cooling of the reactor commenced 30 days and

10 h (April 27, 1979) after accident Initiation.

o Auxiliary building decontamination commenced 30 days (April 27,

1979) after accident Initiation.

o Supplemental filters for auxiliary building venting commenced

operation on Nay 1, 1979.

o The vent stack was capped on Nay 20, 1979.

o EPICOR-II cleanup of medium-contamination water commenced

October 1979.

o Reactor building gas cleanup and venting commenced July 28, 1980,

and Included reopening of the vent stack.

o SDS/EPICOR-II cleanup of the high-contamination water commenced

July 12, 1981. Reactor building basement water cleanup was

completed In Nay 1982.

o Reactor building decontamination commenced In Narch 1982.

An estimated 643,000 gal of contaminated water collected In the

reactor building basement between accident Initiation and September 1981,

when SDS cleanup of the water commenced. The steadily Increasing depth of

water In the basement at key accident-sequence events was as follows:

Time After Basement

Accident Initiation Event Water Depth3

227 min Najor core material relocation to reactor 10 In.

vessel lower plenum region

15 h 40 min Commence sustained forced-circulation 2 ft 8 In.

cooling of core
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Time After Basement

Accident Initiation Event Mater Depth

30 days 10 h Commence natural circulation cooling of 4 ft 3 In.

core

910 days (09/23/81) Commence SDS cleanup of RB Basement 8 ft 6 In.

a. Assumes linear relationship of gallons of water to water depth;
643.000 gal equals 8 ft 6 In. water depth.

The basement water Is believed to have been composed of the following

sources on 09/23/81 (see Reference 1):

Water Source Percent

RCS: First 72 h of accident 41

Next 907 days 28

Reactor building spray system 3

Susquehanna River 28

The spray system water contained boron and sodium hydroxide chemicals, and

the river water (from leaks In the river water cooling system) silt was

composed of the following major elements In order of concentration: Iron,

silicon, manganese, lead, calcium, potassium, sulfur, aluminum, barium,

sodium, and titanium.

Ihe event sequence shows a chronological separation of core damage

events and the offslte radiation release. The core damage probably ended

about 4 h and 30 min after accident Initiation, when the high-pressure

Injection refill of the RCS commenced. The probable Initiation of the

offslte radiation hazard coincident with the measurement of TNI-2 control

room air contamination was 6 h and 10 min after accident Initiation. The

control room air Is believed to have been contaminated by the outside air.
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The offslte radiation release continued for several days until the makeup

tank venting through valve NU-V-13 was no longer necessary.

The measurements of the offslte radiation source characteristics

showed that noble gases were the dominating contributor to the offslte

source term and that cesium and Iodine contributions were negligible. This

observation Indicates that effectively all of the nongaseous fission

product (cesium, Iodine, strontium, etc.) Inventory was retained by the

TNI-2 buildings and equipment during the TNI-2 accident sequence.

The TNI-2 ex-RCS buildings and equipment are still being

decontaminated. The decontamination process commenced April 27, 1979,

30 days after accident Initiation. All fluid systems have been flushed,

fluid and gas filters have been removed, fluid treatment resin beds have

been removed or decontaminated, and TNI-2 accident liquid effluent

decontamination was begun. The decontamination has not yet reduced

radiation to personnel-entry levels In the following areas:

o The reactor building basement, which Includes the letdown

coolers, the RCDT, sediment containing fission products and core

materials, and concrete, which has absorbed fission-product

contaminated liquid.

o The reactor building D-rlng compartment, which contains the RCS

B-loop.

o The fuel handling building makeup and purification valve room,

which contains the letdown system block orifice and piping.

The above conditions create a condition where (a) samples that are

representative of, or traceable to, conditions which existed during the

accident are no longer numerous and (b) sample acquisition from

contaminated personnel exclusion areas Is limited to what can be obtained

with remote -operated hand tools and robots.
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5.2 Purpose

The purpose of the ex-RCS SAM program Is the retrieval and

examination of reactor building basement sediment and absorber (concrete)

samples. The examination objectives are to complete the ex-RCS search

program for fission products and core materials which escaped from the RCS

during and following the TNI-2 accident. The specific examination

objectives are to determine the following:

o Abundance and distribution of fission products and core materials

In ex-RCS buildings and equipment that are Judged to be

Inadequately surveyed.

o Current condition of the fission products and core materials that

are found.

5.3 Accomplishments

5.3.1 Introduction

Ihe ex-RCS search program for escaped radionuclides (fission products)

and core materials has been a continuous effort since and Including the day

(Narch 28, 1979) of the accident. The expansion of the TNI -2 Core

Examination Plan to a THI-2 AEP has resulted In resumption of an ex-RCS

SAM work (search program) plan. The approach to developing a productive

search program was to evaluate the current completeness of the search

program by locating buildings and equipment which had not yet, or had only

partially been. Inventoried for fission products. The evaTuatlon developed

the following:

o A preliminary map (figure 28), showing schematically the

equipment, buildings, and areas where fission products may be

present.

o A preliminary matrix chart (Table 13), showing the extent of the

already completed TNI-2 accident fission product search program.
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o Knowledge that many other organizations have participated In the

planning and performance of the ex-RCS fission product Inventory

program and that most building areas and equipment have been

decontaminated so that samples that are representative of or

traceable to conditions that existed during the accident are no

longer numerous.

5.3.2 Acquisition

5.3.2.1 Tooling. The ex-RCS sample acquisition program has developed

and provided the following sample acquisition tooling:

Drawing/Report
Number

TBD

Description/Title

Electrically operated, vacuum-actuated,

remote-operated liquid/sediment sampler

Status

Complete

The gamma spectrometer equipment listed In Subsection 4.3.1 was also used

In the ex-RCS fission product Inventory program.

5.3.2.2 Samples. The ex-RCS sample acquisition program has furnished

to EG&G for examination the fission product Inventory samples listed In

Appendix D, Section A. Samples that were received at the INEL In FY 1987

Include the following:

TMI-2 Location

RB basement D-rlng
wall

RB basement

block wall

Sample Type Quantity

Fragmented 5000 -ps1
concrete cores:

INT -80 <15g
C-54 <15g

Fragmented concrete

block cores: C3-3 <15g
UB-6 <15g

Date Acquired

July 1986

July 1986

July 1986

July 1986
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lable 13 Identifies the locations of many other in situ measurements

and sample acquisitions and examinations which have been acconpllshed since

4:00 a.m. on March 28. 1979, to locate and characterize the fission

products that escaped from the RCS during the accident.

5.3.3 Examination

The EG&G-controlled fission product Inventory support program has

produced the following reports:

Report Number

GCND-INF -Oil

6END-1NI -Oil

VoltMtt I]

GCND-INF -Oil

Volume III

UNO- INF -039

GfND 04?

EGG- IMl -6181

EGG-TMI-6580

GEND-INF -041

Title Status

GEND-INF -054

First Results of the TNI-2 Sump

Samples Analyses Entry 10

Reactor Building Basement

Radionuclide Distribution Studies

Reactor Building Basement

Radionuclide and Source Distribution

Studies

Final Analysis on TNI-2 Reactor

Coolant System and Reactor Coolant

Bleed Tank Samples

TNI-2 Reactor Building Source Term

Measurements: Surface and Basement

Water and Sediment

Interim Report on the TNI-2

Purification Filter Examination

1MI Particle Characterization

Determined from Filter Examinations

Radionuclide Mass Balance for the TNI

Accident: Data Through 1979 and

Preliminary Assessment of

Uncertainties

Results of Analyses Performed on

Concrete Cores Removed from Floors
and D-RIng Walls of the TNI-2 Reactor

Building

Complete
July 1981

Complete
October 1982

Complete
October 1982

Issued

June 1983

Complete
October 1984

Complete

February 1983

Draft Complete
September 1984

Complete
November 1981

Issued

June 1984
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Report Number Title Status

H. M. Burton

(EG&G) letter to

B. K. Kanga (GPU)
Hmb-207-83

K. L. Wright
(SA1) letter to

E. R. Eldam

(GPU Nuclear)

GEND-057

GEND-INF -081

EGG-TMI-7851

Purification Demlnerallzer Resin

Samples

Radloanalytlcal Report (reactor

building basement sediment sample
examination)

Fission Product Inventory Program
FY 1985 Status Report

Examination of Concrete Samples from

the TMI-2 Reactor Building Basement

TMI-2 Fission Product Inventory
Estimates (draft)

Issued

June 22, 1983

Issued

August 11, 1986

Issued

November 1986

Published

February 1987

Published

September 1987

Reports by others which describe and/or evaluate the ex-RCS fission

product Inventory Investigation program are listed In Appendix A.

It appears that the greatest offslte radiation release occurred during

the following periods:

o ?0 to 92 h after accident Initiation, due to probable

noble-gas -dominated fission product escape from the vent stack

via the letdown and radwaste disposal gas vent and relief systems.

o 6 to 11 h after accident Initiation, due to probable

noble-gas-domlnated fission product escape from the vent stack

via the letdown and/or radwaste disposal gas vent and relief

systems.

Other findings Include the following:
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o The reactor building sump to auxiliary building liquid escape

path was closed prior to fission product escape fro* the fuel

rods.

o Most TNI-2 ex-RCS buildings and equipment have been completely or

partially decontaminated by flushing, water treatment.

contaminated filter removal, and water treatment resin removal.

Examination and testing of reactor building basement sediment and

concrete bore samples and thermolumlnscent detector mapping of basement

radiation Indicates the following:

o Radioactivity:

The radiation sources In the reactor building basement are

as follows:

Naterlal Type

Concrete block (I.e., stairwells)
3000 -ps ! concrete walls

3000 -psl concrete floor

5000 psl concrete walls

Steel wall liner

Floor sediment

2«
iiCi/ar Total (CUb

1200 to 12.900 18.000
38 to 12.200 6.500
18 to 161 1,500
7.2 to 365 900

1 to 70 40
-- 700

a. Surface activity; measurement dates vary from early 1986 to early 1987

b. Estimated by GPU Nuclear In early 1987.

Concrete wall contamination In the reactor building basement

(a) penetrates Into concrete about 1/4 In. In painted and

unpalnted high-density walls (not Including steel plate

lined walls) and throughout the block walls and (b) is

concentrated near the high -water mark (5.5 to 8.5 ft above

the floor).

137



The sediment sample that was collected by robot In

September 1985 produced 44.8 pCI/g In mid-1986.

o Sediment quantity -1.5 x 104 kg estimated by GPU Nuclear,

including 1.7 to 3.2 kg of U0„.

o Elemental compos It Ion --The metallic element composition

(preliminary) of samples collected In September 1985 1s

principally copper, sodium, nickel, aluminum, and Iron.

Zirconium and silver were undetectable.

o Decontamination--! t may be possible to remove most of the

radioactivity from the concrete by leaching In a borated water

solution.

5.4 Detailed Work Plan

The ex-RCS SA&E program work was concluded In FY-1986. The planned

examination In FY-1987 of concrete samples from the reactor building

basement was cancelled because sufficient characterization was accomplished

by the REP program.

Other ex-RCS fission product sample examinations that had been

considered Include the following:

AEP Sample
Sample Description Priority Quantity

1. Reactor building basement sediment from the elevator 10 2 1 -kg
and sump well floor depressions samples

2. Reactor building basement wall liner adherent Low 2

surface deposit

3. Equipment Internal deposits: Low
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AEP Sample
Sample Description Priority Quantity

a. Reactor coolant drain tank

o Sediment (only 9 mg had been collected and 1

examined)
o Adherent surface deposit 1

b. Letdown coolers:

o Sediment 2

o Adherent surface deposits 2

c. letdown block orifice: Entire

o Sediment orifice

o Adherent surface deposits

Ihe Impact of not examining these samples Is Judged to be minimal for

the following reasons:

o The other reactor building basement floor sediment samples have

provided sufficient data to assess the abundance of fission

products and core materials In the basement sediment.

The basement floor sump well was already sampled by collecting a

liquid/suspended-sol Ids sample during sump -pump -recirculation

agitation of the sump contents, and only small quantities of

fission products and core materials were found In the samples.

A prior reactor coolant drain tank sediment sample collection

with remote -operated hand tools Indicated that the RCDT contains

very little sediment, fission products, or core materials.

Ihe letdown line sediment and adherent deposits are believed to

be small due to continual, flushing action during the accident

sequence. If suspected plugging of one letdown cooler Is

confirmed, the Importance of letdown cooler sediment samples will

be reconsidered. A pin-hole-type gamma camera survey of the

block orifice Indicated the block orifice does not contain as

much fission product contamination as the nearby bypass line
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plumbing, which Is Inconsistent with the suspicion of block

orifice plugging that had been the basis for considering

acquisition and examination of the block orifice.

o The TNI-2 accident sequence history information Is not obtainable

from the letdown system retained fission product and core

material characterization because of postaccldent flushing and

the Inability to segregate the sediment chronologically. The

solids, which became suspended by the forced circulation of

reactor coolant through the RCS which commenced about 16 h after

accident Initiation, would dominate the deposits in the letdown

system and would not be traceable to chronological details of the

accident sequence of events.

o The location and abundance of fission products and uranium In the

letdown system and RCDT plumbing can be determined adequately

using pin-hole-type gamma camera surveys, thermoluminescent

detector strings, and portable gamma-spectrometer detectors.

5.5 Synopsis

The additional In situ (gamma detector and thermoluminescent detector

strings) measurements and sample (sediment and concrete bore) acquisition

and examinations accomplished by GPU Nuclear In FY-1986 significantly

Improved the exploration and characterization of the reactor building

basement for core fission products and materials. Figure 29 1s a map of

the basement with symbols showing locations of In situ measurements and

sample acquisitions made since the accident.

During 1987, DOE concurred with the EG&G recommendation to stop

examination of samples from ex-RCS buildings and equipment so that the

remaining TMI-2 AEP resources could be devoted to the region of higher

Interest In the RV. The ex-RCS buildings and equipment are Judged to be

adequately searched for fission products. Additional sample examinations

would be unlikely to produce significant Information about the fission

products that escaped from the RCS during the accident sequence.
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Concrete bore locations

(Sj Sediment sample location

Thermoluminescent detector

string radiation mapping site

q\ Gamma spectrometer tor

detector survey location©
74422

Figure 29. TNI-2 reactor building basement -fission product Inventory
sample locations.
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6. SAMPLE ACQUISITION AND EXAMINAIION PROJECT

MANAGEMENT SUPPORT WORK PLAN

6.1 Purpose

The TNI AEP SA&E project management support provides the following:

o Recruitment, maintenance, and supervision of a clerical and

technical support staff.

o Planning, technical direction, control, and documentation for the

TMI-2 Accident Evaluation Program In situ measurements and SA&Es.

o Planning, technical direction, control, documentation, and

maintenance of some related support equipment (both hardware and

software).

o Handling, packaging, storage, and disposal of samples.

The documentation support Includes periodic (weekly, monthly, annual)

report contributions and formal status and technical presentations to EG&G,

DOE, and special review and technical society groups.

6.2 Accomplishments

Visible products of the management support Include: the periodic

status reports that have emanated from the project since the creation

(1981) of the EG&G-operated TMI Unit 2 Technical Information and

Examination Program, special reports, and master task subcontracts with

private laboratories for TMI-2 sample examination support.
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Special reports which have been published are as follows:

Report Number Description/Title

EGG-1N1-6169 TNI -2 Core Examination Plan

PI NNE 84-005 Participating Laboratories Survey

Status

J. L. Nayberry
letter to

distribution

JlH-1-85

R. C. Schmltt

letter to

distribution

RCS -1-85

EGG-1NI-7132

EGG-1NI-7121

N. L. Russell

letter to

distribution

MIR 7-86

R. K. NcCardell

letter to

J. Royen
RKN-18-86

EGG-TNI-7521

J. M. Broughton
letter to

W. R. Young,

JMB 64-87

Core Sample Acquisition and

Examination Work Plan

INI -2 Core Examination Plan

Evaluation

INI -2 Accident Evaluation Program

Sample Acquisition and Examination

Plan

INI -2 Accident Evaluation Program

Sample Acquisition and Examination

Plan -Executive Summary

INI -2 Accident Reference Document

Listing

Draft INI -2 Sample Examination Plan

(for CSNI Nembers)

INI -2 Accident Evaluation Program
Sample Acquisition and Examination

Plan for FY 1987 and Beyond

THI-2 Accident Evaluation Program
Sample Collection Disposition

Revised July 1984

Completed
September 1984

Draft Issued

January 1984

for Internal

review

Draft Issued

January 1985

for Internal

review

Issued

January 1986

Issued

January 1986

Issued

June 1986

Issued

June 6, 1986

Issued

February 1987

Issued

September 15. 1987
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Master task subcontracts which have, been placed with private

laboratories for TMI-2 sample examination support Include the following;

Subcontract

Number

C86 -130969

C86-1 30970

C86 -130971

Title Status

Master Task Subcontract Between EG&G Idaho,
Inc. and Battelle Columbus Division

Master Task Subcontract Between EG&G Idaho,
Inc. and General Electric Company

Master Task Subcontract Between EG&G Idaho,
Inc. and Babcock & Wilcox

Distributed

April 1986

Distributed

April 1986

Distributed

May 1986

The current clerical and technical staff organization, shown In

Figure 30, Includes senior technical personnel with severe core damage

accident and/or experiment and postaccldent/experlment SA&E experience.

The organization arrangement Identifies the Individual acquisition and

examination project responsibilities and Is Intended to also:

o Identify one Individual to function as a coordinator and

spokesperson for each of the four areas of TMI-2 SA&E

responsibilities at INEL.

o Sustain continuity of Individual examination task responsibility.

o Distribute the staff support among all four INEL work assignment

categories.

6.3 Detailed Work Plans

The management support work plan details are contained In the

following work packages:
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Figure 30. TNI -2 AEP SA&E project organization chart
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Work Package
Number Work Package Title

75542PM00 Sample Acquisition, Handling, and Examination Project
Management

755422900 TMI-2 Sample Disposition

The deliverable products of the management support work plan are as

follows:

Product

TNI-2 Accident Evaluation Program Sample

Acquisition and Examination Plan for FY 1988

and Beyond (annual update)

b. A revised TNI-2 sample list

c. "Archive," Korea, JAERI and CSNI-Europe samples In INEL

quick-access storage facilities

d. Other samples In retrievable (TMI-2 fuel canister)

storage at TAN Hot Shop pool

Target
Completion

Date

February 1988

December 1987

February 1987

February 1987
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7. SUMMARY

The material presented In the previous sections Is Intended to

accomplish the following:

o Explain the development of the examination plan for the severe

core damage accident Issues set forth In the TMI-2 Accident

Evaluation Program document from sample selection to final

reporting of the sample examination results.

o Provide a perspective of the status of the TNI-2 accident

Investigation by Identifying the examination program

accomplishments In prior years.

o Be flexible to accommodate new findings. Information, and

knowledge that may become available from either this examination

plan, the GPU Nuclear defuellng program, or any SCD research

program.

o Develop a TNI-2 accident examination program manual which can be

(a) revised annually as new findings cause redirection and

(b) used for reference by the analysts performing the studies

needed to develop the understanding of the TNI-2 accident

sequence and Its radiological consequences.

Ihe proposed financial plan for the SA&E Plan Is shown In lable 14.

and the companion schedule of activities Is shown In Table 15. The list of

work package numbers and titles on Table 14 Identifies the entire work

breakdown structure for the SA&E plan. In brief, the SA&E plan work

breakdown structure provides the following:

o Acquisition of the samples listed In Table 5 In the Future

Additional Samples column. For FY-1988, this Includes two

large -volume samples of core debris from the RV lower head region

and possible peripheral fuel assembly lower sections at

molten-core-materlal escape path locations.
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TABLE 14. TNI-? AEP SANPLE ACQUISITION AND EXANINATION WORK BREAKDOWN STRUCTURE AND FUNDING PLAN

Cost by FY-BO (In 0001

Task

Sample Acquisition:

Technical coordination

Project management
RV Internals

RIO thermowells

In-core Instruments

Fuel rod segments
Core bores

Leadscrews

RCS characterization

Discrete core components
RCS equipment /bull ding characterization

AEP reserve

Acquisition Total

Sample Examination:

Project managetment
Debris bed samples
RV Internals documentation

Ex-RCS FP Inventory"
Lower vessel debris

Fuel rod segments
Core bores

Leadscrews

Leadscrew support tube

RCS FP Inventory
Discrete core components
Lower vessel debris

Core foraer wall

Core support assembly
Core saaple examination support
RV instruaent penetration
RV lower head

CSNI saaples
TNI-? saaple disposition

Examination Total

Acquisition and Examination Total

Work Package FV-198S FY-1986

Nuaber Actual Actual FY-1987 FY-1988 FY ■1989 Total

Complete * 7 $ 0 $ 0 » 0 S 0 » 7

Complete 37 0 0 0 0 37

Complete 52 36 0 0 0 88

Complete 7 0 0 0 0 7

Complete 70 0 0 0 0 70

Complete 107 83 0 0 0 190

Complete 1.679 1.753 12 0 0 3.444

Complete 16 (S) 0 0 0 11

Complete 97 27 0 0 0 124

Complete 18 34 0 0 0 52

751421300 0 26 7 66 0 99

751421000 0 0 2 126 0 128

N/A 1 2,090 L 1,954 L 20 $ 192 1 0 S 4.257

75S42PNO0 * 114 t 495 % 501 t 452 1 0 » 1.562
Complete 411 139 113 0 0 663

Suspended 52 141 45 0 0 331

Complete B 49 3 0 0 60

Complete 1 0 0 0 0 1

Coaplete 7 0 0 0 0 7

75S420600 B 353 2.275 492 0 3.128
Coaplete 153 6 0 0 0 159

Coaplete 62 0 0 0 0 62

7S5421000 19 59 213 148 0 439

Complete 8 894 300 0 0 1.202
755421600 0 196 75 326 0 597
Deleted 0 0 0 0 0 0
Deleted 0 0 0 0 0 0
7S54??100 0 0 210 138 0 348
Deleted 0 0 0 0 0 0
Deleted 0 0 0 0 0 0

Coaplete 0 5 29 0 0 34

75S422900 0 0 P 144 0 144

N/A . B43 L 2,337 L 3.764 » 1.700 * 0 1 8,737

N/A » 2.933 L .it.™ L 3,784 SI .892 L. 0 S12.994



IMl! 1«. (contlaued)

Cast b» FY BO (in 0001

-LOJL

Related Capital (oui 1=

Stratification saaple acquisition equipment
Core cantster/saaple handling rqulpmrnt
laage processing and docuarntat ion

Core topograph)!

Total Ki

Other 00E labs

Costs Prior to 1985

Hark Package

Coaplete
Coaplete
Coaplete
Coaplete

IY-1985

*<tuai

t 1.710
455

259

122

% 2.801

t iii

t o

FY-1986

JfJaiL

?7

637

0

174

FTH4W FY-1988 FY-1989 Total

i—UK L

o

o

0

_8

t 1.737

1.09?
259

SSI

I 3.639

t 0

t 1.9M

a. FV-1985 work was RTO thermowells.



TABLE 15. THI-2 AEP SAHPLE ACQUISITION AND EXAMINATION PLAN--

SCHEOULE SUHHARY

Activity Description

RCS equipment and

building characterization

(sample acquisition)

AEP reserve

SA&E program management

Subsurface debris bed sample
examination

Core bore sample examination

RCS fission product Inventory

sample examination

Lower vessel debris examination

Core sample examination support

Schedule

FY-1988 FY-1989

XXXXXXXXXXXX

XXXXXXXXXXXX

XXXXXXXXXXXX

XXX

XXXXXXXXXXXX xxxx

xxxxxxxxxx

XXXXXXXXXXXX xxxxxx

xxxxxxxxxx
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o Examination of the samples listed In the Proposed Future Exams

column of Table 5. For FY-1988. this includes completing the

examination of nine core bores, Including fourteen fuel rod

segments, four burnable poison rod/guide tube segments, and nine

control rod/guide tube segments; two large samples of core cavity

floor loose debris; a B-loop steam generator tube sheet top loose

sediment sample; and other RCS loose sediment.

o The THI-2 AEP pursued other resources to examine all the samples

listed In the Future Additional Samples column of Table 5. The

0ECD/CSNla will examine the samples listed In Appendix B.

Table B-1.

A cost breakdown showing the proposed (1985) proportions of

examination activities to the INEL. private laboratories, and other DOE

laboratories Is shown In Table 16.

Further subdivision of the UBS occurs during the process of

authorizing the performance of work. INEL staff support and equipment and

facilities operations are authorized, using a system of work releases, for

nonunion-supported activities, and site work releases for union -supported

activities. Work release documents Include the WBS account number,

detailed work scopes, schedules, and cost estimates. Site work release

operations Include step -by-step work procedures and quality assurance and

operational safety organization approval and surveillance.

Offslte (non-DOE) support for services and/or equipment Is obtained In

two steps. First, the project authorizes the support with a requisition

which Includes the UBS account numbers, work scope/equipment technical

specifications, and quality assurance requirements; the subcontracts

organization then adds the federal-contract -regulation terms and conditions

stipulations and obtains a qualified supplier to perform the work.

a. Organization for Economic Cooperation and Development, Committee on the

Safety of Nuclear Installations.
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TABLE 16. COST BREAKDOWN OF THI-2 ACCIDENT EVALUATION PROGRAH SAHPLE

EXAHINATION

Task

2. Ex-RCS fission

product Inventory

3. Core bores

4. RCS fission product Inventory

5. Distinct core components

6. Lower vessel debris

7. instrument tube penetrations

Totals

Funding
i% x 1000)

1. Subsurface debris bed samples

Private

INEL Laboratories

260.0

399

Other DOE

Laboratories

50a

1,140.1 •~ 666.7

500a

18 375.4 —

740 -- 251

600 -- 50a

40 210

984.4

.._

2,798.1 1,517.7

a. Work performed at ANL-E and funded by NRC.

Other DOE laboratory support services are authorized with a

requisition for services and/or equipment and/or a letter request to DOE

with the appropriate work scope description. The finance transaction 1s

conducted by DOE transfer of funds from the INEL cost account to the other

laboratory cost accounts.

As work Is performed, a comprehensive planning and budgets system

provides cost and performance information using the work release, site work

release, and requisition charge numbers as the basic accounting level.

INEL labor and nonlabor charges are reported weekly.
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APPENDIX A

1HI-? ACCIDEN1 REFERENCE DOCUHENIS LISTING (PRELIHINARY)

Appendix A contains a list of 1MI-2 accident reference documents for

use In planning and performing the THI-2 AEP SA&E program. It Is Intended

that the list have the following features:

o Completeness with regard to (a) all Information that has been

published about the planning of the SA&E program and (b) all

Information that has been published about the core damage and

fission product Inventory release during and following the

accident.

o Identification of SA&E and other Individuals holding of the

listed documents.

o An annual update.

For convenience, the list Is arranged chronologically by date of

document Issue and In the following Information categories:

1. TMI -? accident general Information

2. RV information

3. RCS Information

4. Ex-RCS Information, Including general fission product Inventory

Information.
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TNI.? ACCIDENT EVALUATION PROGRAM SAMPLE ACQUISITION AND EXAMINAIION REFERENCE BOCUMENTATION LIST-PRELIMINARY (December 1987)

Information

Category

1-1

Report Number

Docket SO-320

Publication

P«te

00/711

Title

1-2 No number 04/79

1-3 No Number 06/7)

1-4 Burns A Roc R-008 06/79

1-5 GQL-0924 07/79

l-b£ NUREG-0578 07/79

1-7

1-BC

No Number

NUREG-0600
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Paper #1?0. NACE,

Houston, TX

TB 85-21 Rev. 2

12/85

12/85

2-103 NP-4292 01/86

G.

F.

D.

S.

D.

Title
_

Plenum Underside Damage G.

Plenum Underside Damage G.

Draft Report: THI-2 Core Debris Grab Saaples—Examination D.

and Analysis
Preliminary Report: THI-2 Core Debris Grab Samples-- D.

Analysis of First Group of Samples

Hydraulic Disturbance of the Debris In the Bottom Head of V.

the TNI-2 Reactor Vessel

Core Debris Sample Retrieval from the lower Head Region

Core Condition Summary
Reevaluatlon and Analysis of the TNI-2 Core Damage

Sequence
Reactor Vessel Lower Head Video Inspection

Laboratory Testing of TNI-2 Self-Powered Neutron Detector

Data Report -Reactor Characterization Vol. 1

Examination of H8 and B8 Leadscrews from Three Nile

Island Unit 2 (THI-2)
THI-2 Reactor Vessel Head Removal

In-Vessel Data Acquisition Technical Plan

Lower Head Core Debris Samples
A Comparison of THI-2 and Laboratory Results

for Cesium Activity Retained on Reactor Hat'l surfaces

THI-2 Core Conditions and Postulated Accident Scenario

Elemental and Radionuclide Content of THI-2 Core Debris

Grab Samples

Analysis of Damage Potential to the TNI-2 lower Head

by Core Debris

Gamaa Scanning of the THI-2 Lower Reactor Vessel Head

via In-core Detectors

Characterization of THI-2 Core Debris Materials

Examination of Core Debris Samples from the Three Nile

Island Unit 2 Reactor

Lower Head Core Debris Samples (A supplement to 85-21

Rev. 0 and 1)
Simulation of the TNI-2 Accident Using the HAAP Modular

Accident Analysis Program Version 2.0

Author

Name

Worku

Worku

W. Akers, et al.

W. Akers. et al.

R. Fricke

Worku

Augustine
J. N. Taylor

Bokharee

J. N. Taylor

K. Vlnjamurl. et al.

P. R. Bengel. et al.
1. L. Ott

J. A. Wetssburq

G. Worku

V. F. Baston et al.

i. M. Broughton, et al .

D. W. Akers

R. R. Hobblns

A. W. Cronnenberg et al.

R. Ralnlsch et al.

E.

B.

G.

R. Carlson

A. Cook

0. Hayner, et al.

?TJ

M. A. Kenton, et al.

Company"

GPUN

GPUN

EGAG

EGAG

GPUN

GPUN
'

GPUN

EGAG

GPUN

EGAG

GPUN

EGAG

GPUN

GPUN

GPUN

GPUN

EGAG

EGAG

ESA

E6AG

GPUN

E6AG

GPUN

FAI

SAAE"

Custodian

NLR

NLR

NLR

NLR

NLR

NLR

NLR

HLR

HLR

HLR

NLR

HLR

HLR

NLR

HLR"



IMl? ACCIOINI I.AIUA1IM PIOWAM SAMPtl ACQUISIIION AM EIAMIMAtlOB t(l|t|NCI BOClMNIAIlOH I I11--PM I IHIRAIT (Becaaper IM?)

latereat tea* Publication

Catenae, teaort evaPer Bate

2-104* UN8-INf-073 01/86

2 -IDS' U-86-004 01/86

2-106< IPO/TNI -173 01/86

2-107 II 86-3 leu. 8 01/86

2-1M UNB-044 01/86

2-109c 11-86-01 lev 1 02/86

2-1 10* TNI -46-001 (Draft)
(tt-THI-7114

02/86

2-111 0V86

2-112* UU-IW-067 0V86

2-113 Ett-lRI-7140 03/86

2-114 Progress In Nuclear 04/86

Energy, Vol. 17. M. ?

pp. 141-174

2-115 ■a number? 04/86

2-116 IBM -08 lev. 2 04/86

2-117 TB-S9-19 lev 1 04/86

2-110 No number 04/86

2-119* TB -84-21 Bern. 3 04/86

2-120* TB-86-33 lev. 0 06/86

2-121 Ett-TRI-7222 06/86

2-122* TI-86-35 lev. 0 07/86

2-123* TB-S6-35 lev. 1 07/86

?-l?4* 11-06-35 lev. 2 07/86

2-129* TB-S6-36 lev. 3 08/86

2-124* ■00:86:422-01:01 08/86

2-127 IB 84-12 tea. 3 00/86

2-128* TB-86-33 lev. 1 09/86

2-129 UNB-INf-075

Parts 1 and 2

09/86

2-130* (tt~M-?7786

ACS Syapeslua

09/86

7-131* TI-46-M 18/86

Julhor

llill

THI-? Defuellng Tools fag1*eer1ag Report
Visual Exaalnatlan ef the Care Void Periphery
1MI-? leader Vessel Pleaaa Final lift-Bete Impart
■aactor Vessel lower Mead Video Inspect 1mm

TMI-2 teacter Vessel Pleaaa f leal lift

Fuel ted Seoaent lamp ling
1H1-2 Self-Powered Neutrea be tec tor lata Interpretation
THI-2 Source and Intermediate Range aeatren Flux Nanlters

Bate leper t

Final Report on the Lamination of the leadscrew Support
lube frea Three Rile Is lead teacter bait 2

THI-2 Core Debris Bed Ceeleblllty
■aactar Disassembly Activities al Three Rile Island

Extended Analysis af Searce tanae Monitor to Evaluate

Core Relocation Baring the THI-2 Accident

Core Debris Bed Probing
Core Conditions Summery
Extended Analysis af Searce Range Monitor to Estimate

lower Head Core Bebrts Samples

Bewaterlng Canisters In Preparation for Offslte Shipment
Assessment and Damage Potential to the TRI-2 lower

Head Due to Thermal Attack by Core Debris

Cere Stratification Sampling Prograa
Care Stratification Sampling Prograa
Core Stratification Sampling Prograa
Core Stratification lamp ling Prograa
THI-2 MBA Cere Debris Malting Point Study
I. (. Moaeck

Defuellng Canisters Transfer log
bewaterlng Canisters In Prepare tie* for Offslte In 1 parent
THI-2 Care Debris Grab laaples-f xealnatlon and Analysis

Insights on Severe Accident Chemistry fraa THI-2

Estimated Specific Activities and Radionuclide

Inventories of aeatren Activated IPV Internal Component t

SAIf*
•am*

B-AVHtS

Cestodlaa

Bat identified Mil

8. Merku 8PM Mil

1. C. kttlsoa tPM

D. 1. Swan tPM Hit

D. 8. Mllson tPM

8. Merku tPMI Mil

B. J. a. Taylor (tat Hit

». 8. McCoratck (tat Hit

N. P. Falley. et al. BCl Nil

P. (man (tat

H. H. Bar ton EtAt Hll

• I. Freeaeraan Ml

A. J. Baratta p$a

N. T. Ma

6. Merku tPWB «.■
7 tPMB

A. J. Baratta PSV

t. Merku (PUB ■LI
1. lalnlsch GP8B •8.1
A. M. Creanenberg et al. ISA

(848

■Al

t. Merku (pam PAI

t. Morku tPUR HLI

6. Merku tPM W.I

t. Morku 6PM ■LI

t. 8. Hayner BAM Hll

m IPM Mil

I. lalnlsch tPM Hit

D. M. Akers. et at. (tat Mil

1. 1. Mabblns et al. (648 Hit

HLI



THI-2 ACCIDENT EVALUATION PROGRAH SAHPLE ACQUISITION AND EXAHINATION REFERENCE DOCUHENTATION LIST-PRELININARV (Oeceaber 1907)

Inforaatlon Publication

Category Report Nuaber Date

2-132* TB-86-42 10/06

2-133* TB-8S-19 Rev. 2 10/86

2-134* ANL-E Letter Dated

10/01/86

10/86

2-135* TB-86-42 10/86

2-136* TB 85-19 Rev. 2 10/06

2-137 ANL-E Letter dated

10/01/86

10/86

2-138* EGG-H-31786

(ANS/ENS Topical
Meeting)

10/86

2-139* 14th WRSR Meeting 10/86

2-140 EGG-H-30006

14th MRSR Meeting

10/86

2-141* TB-86-43 Rev. 0 11/86

2-142* EGG-THI-7402 11/86

2-143* TB-86-45 12/86

2-144* TB 86-33 Rev. 2 12/86

2-145* EGG-TRI -7489 12/86

2-146* TB 86-33 Rev. 3 01/87

2-147* GEND-INF -074 02/07

2-148* TB 86-33 Rev. 4 02/87

2-149* TB 84-08 Rev. 3 02/87

2-150* TB 87-02 Rev. 0 02/87

2-151* TB 86-1? Rev. 4 02/87

2-152 EGG-TNI-7385 Rev. 1 02/87

2-1S3* TB 87-4 Rev. 0 03/81

2-154* TB 86-03 Rev. 1 03/87

2-155* TB-86-33 Rev. 5 03/87

2-156* TB-87-3 Rev. 0 03/87

2-157* TB-87-6 Rev. 0 03/87

2-158* TB-86-33 Rev. 6 04/87

Title

Results of the October, 1986 Core Void Region Video

Inspection
Core Conditions Summary
Results of Auger and Mlcroprobe Examinations of Five

Samples Taken from THI-2 Upper Plenum

Results of the October 1986 Core Void Region Video

Core Conditions Summary

Results of Auger and Mlcroprobe Examinations of Five

Samples taken from THI-2 Upper Plenum

Characteristics of Severely Damaged Fuel froa PBF Tests

and the THI-2 Accident

Preliminary Results of the TNI-2 Core Bores

TNI-2 Accident Scenario Update

Impact of Core Drilling Operations on Defuellng Platform

Dose Rates (also RCS coolant conditions)

Core Relocation In the THI-2 Accident

Crust Breaking Via Core Drilling

Dewatering Canisters In Preparation for Offslte Shipment
THI-2 Accident Scenario Update

Dewatering Canisters In Preparation for Offslte Shipment
THI-2 Core Cavity Sides and Floor Examinations

Dewatering Canisters In Preparation for Offslte

Shlpaent
Contour Hap and Debris Bed as of February 8., 1981

Description of Standing Fuel Assemblies

(as of February 19B7)

Defuellng Canisters Transfer log
THI-2 Core Bore Acquisition Summary Report

Fiberscope Inspection Inside CSA

Reactor Vessel lower Head Video Inspection Phase II

Dewatering Canisters in Preparation for Offslte Shlpaent
Surface Condition of Debris Bed

Impacts of Core Drilling Operations on Reactor Vessel

Lower head Rubble Inventory

Dewatering Canisters In Preparation for Offslte Shipment

Author d

Name Company"

GPUN

SAAEa
Custodian

V. R. Fricke NLR

G.

J.

Morku

E. Saneckl

GPUN

ANL-E

NLR

RKM

V.

G.

R. Fricke

Worku

GPUN

GPUN

MLR

NLR

J. E. Saneckl ANL-E RKN

D. J. Osetek et al. EGAG HIR

R.

E.

K. Mc Cardell

L. Tolman et

et al.

al.

EGAG

EGAG

R. Ralnlsch GPUN HLR

P

S.

R.

E.

R.

N.

R.

Kuan

Bokharee

Ralnlsch

L. Tolman et

Ralnlsch

L. Russell

Ralnlsch

al.

EGAG

GPUN

GPUN

EGAG

GPUN

EGAG

EGAG

HLR

HLR

HLR

HLR

HLR

NLR

NLR

V.

D.

R. Fricke

E . Owen

GPUN

GPUN

NLR

NLR

R.

E.

V.

G.

R.

N.

R.

Ralnlsch

L. Tolman et

R. Fricke

Worku

Ralnlsch

Tanaka

Ralnlsch

al.

GPUN

EGAG

GPUN

GPUN

GPUN

GPUN

GPUN

HLR

HLR

HLR

HLR

NLR

NLR

NLR

R. Ralnlsch GPUN NLR



IMl? ACCIBtBl tVMUAIiea PtOttAM SAMPtI ACQUIIIUM AM LAMINATION ttflMaCi BOClMaTAtlOa lISI-PtfllHiaAIT (Becemper IM71

Inforaatlon*
Catenae,

Publication

Date

2-144*

2-160*

2-161*

?I6?<

(tt-lHI-7473

URB-lar-044

IB 87-18 le.

1841-10 le.

IB 87-04 tev.

B

1

D

04/17

04/61

89/81

04/87

7-163*

7-164*

7-164*
7-166

7-167*

7-168*

tt 17-11 lev

IB 17-17

TB 81-17

11 17-19 lev

II 86-33 tev.

Tl 67.04 Bev

8

6

)

1

09/8?

04/87

04/81

06/81

06/87

07/87

2-169* (B4-1RI-7429 07/87

7-170*
7-171'

?-IT2<

7-173*

?-l?4«

2-175

Tt 88-12 lev.

TB 84-21 lev

TB 87-15 lev

Tl 87-21 tev.

Tl 87-33 Bev.

A»-( letter

5

4

B

0

B

dated

07/87

07/87

07/87

08/87

00/8?

08/17

7-176* UN0-IW-M7 00/87

2-177*

7-178*

UM- INF -087

TB 87-29 lev 1

09/87

09/81

2-179*

2-180*

Tl 86-33 lev.

E68-TRI-7789

4 09/87

09/07

2-101* ltt-TR|.77B4 09/07

2-102*

2-183*
No rHamber

1917 MRU Reeling

10/87

10/87

2-184*

2-186*

2-IM*

2-187*

uao-iaf-MJ

TD 87-14 lev

SMR-17-07

Tl M-12 lev

1

1

10/07

10/81

10/87

11/87

Anther

ntn

damnation of Debris frea the lewar leader Head of the

TNI-? leader (draft)
tabulation of Stub lengths for Defuellng
Tabulation of Stub lengths far Defuellng
Fuel Debris In legion Between Cere former Baffle Plates

and Core Barrel

Conditions In the leader Vessel lower Mead

Highlights of Recent Befueltng Activities

TMI-? lower Vessel Bebris Laminations

Updated Core Region Condition as of Ray 77. 1947

Dewatering Canisters In Preparation for Offslte Shipment
Feel Debris In legion Between Care former Baffle Plates
and Core Barrel

TMI-2 lower Plenua Video Beta Summary

les

ti

I tares.

Defuellng Canisters transfer log
Additional Results of lower Head Bebris
lower CSA Rig Ion
Conditions in the teacter Vessel (A Summary)
Dewatering Canisters In Preparation for Offslte Shi
■esults of Hlcroeieatnetton ef Saaples froa tat THI-2
lower Plenum

TRI -2 Standing fuel Rod legman tt

Prellalnary Lamination Report
dealnet Ion of the TRI-2 Core Blstlnct
A Summary of Defuellng Accoapllshaents, I
and Performance

Dewatering Canisters In Preparation for Bfrslte Shlpaent
Assessaent of Uncertainty In Voluae of Prior Helton Zone
Based Upon Borehole video Bate: THI-2 leader Core
Assessaent of THI-2 I and Cs Chemistry During Care
Dearadat Ion

THI-2 Cere Bert Lealnation Basalts
Hlcrostructural and Rlcrochealcal Charaderltatlon
of Saapits froa the TNI-2 Core

■MI-2 Cere Horseshoe Ring damnations

lower CSA Region
Reactor Plenum AsseMly SM Accountability Summery
Defuellng Canisters Transfer log

C. S. Bison et al.

V. 8. Fricke

r 8. fricke

S. Bokharee

6. Morku

V. I. Fricke

D. M. Akers et al.

R. Taaaka

I. lalnlsch

S. Bokharee

J. P.

I. P. Salt!

I. lalnlsch

8. Merku

S. Bokharee

6. Morku

I. Ralnlsch

R. V. Strain et al.

B. u Akers

H. I. Russell

S. M Jensen et al.

I. lalnlsch

I. lalnlsch

(. P. Salth

A. W. Cronenberg

C. S. Olson

I. A. Betaark et al.

N. I. Russell

V. I. Fricke

K. I. Aaclalr

I. lalnlsch

aPmmaW

Cms ted tan

PAI

(bat

(SA

(tAt

AMI -|

(tat

hll

■XI

■LI

MAI

HLI

HLI

Mil

HLI

PAI



TMI-2 ACCIDENT EVALUATION PROGRAM SAHPLE ACQUISITION ANO EXAMINATION REFERENCE DOCUMENTATION LIST-PRELIMINARY (December

Inforaatlon

Category Report Nuaber

Publication

Date

3-1* NPG0-TN-S51 07/80

3-2

3-3

ANL/LWR/SAF 80-4

No Number

10/80

09/81

3-4 GEN0-01B 11/81

3-5

3-6

Nuclear Engineer Deslgi
69

GTN0-INF-017-5

i 00/82

01/82

3-7 GEND-INF -017-4 01/8?

3-8 GEND-INF -026 08/82

3-9* UN0-INF-024 11/82

3-10* EPRI-NP-2722 11/8?

3-11' EPRI-NP-262B-SR 12/82

3-12* No Number 03/83

3-13*

3-14*

0RNL-AHS8304RI

Volume II

TPO/THI-051

09/83

04/84

3-15*

3-16

3-17

3-18

3-19

3-20

TPO/TRI-124

EPRI-NP-3804

Hab-260-04 (letter)

GEND-INF -014

(not published)
TPB-B4-5

TPB-84-6

Letter

08/84

11/84

11/84

12/84

12/84

12/84

3-21 Nucl. Technology, 69 00/85

3-2? TPO/TRI-1?? 01/85

3-23

3-24

3-25

TPB-B5-7

No Number

DGK-10-85 (Letter)

02/85

03/85

05/05

Title

Compilation of Chemistry Results for THI-2 Reactor

Coolant System

Analysts of Thermal -Hydraulic Behavior During THI-2 LOCA

Characterization of THI Unit 2 Postaccldent Primary

Coolant

Nondestructive Techniques for Assaying Fuel Debris In

Piping at Three Mile Island Unit 2

Post Facta Analysis of the THI-2 Accident (1): Analysis
of Thermal-Hydraulic Behavior by Use of RELAP4/H006/V4/J2

Field Measurements and Interpretation of THI-2

Instrumentation CF-2-LT2 (Flood Tank Level)

Field Measurements and Interpretation of TMI-2

Instrumentation CF-2-LT4

Static In Situ Testing of Axial Power Shaping Rod and

Shim Safety Control Rod Mechanisms

Review of TNI-2 Resistance Temperature Detectors,

Accident Data and In Situ Testing
Characterization of the Contamination In the TNI-2

Reactor Coolant System

Author

J. H. Hicks

J. C. H. Leung
J. E. Cllne, et al.

K. VlnjamuM, et al.

F. Tanabe, et al.

Jones, et al.

Jones, et al.

Soberano, et al.

3. W. Hock

J. C. Cunnane

S. L. Nlcolos!

EPRI Safety and Relief Valve Test Program: Safety Relief 777

Valve Test Report

Report on Analysis of Two TNI-2 'Quick-Look1 RCS Fluid T. L.

Saaples 3. E.

Status of THI-2 Primary RTOs During and After the H. H.

Accident K. E.

Planning Study and Characterization of Fuel Debris 1n S. A.

THI-2 (Reactor Coolant Systea)
Ex-Vessel Fuel Characterization S. A.

Gamma-Ray Spectrometer System for High-Radiation Fields G. R.

Analysis of THI-2 "A* Steam Generator Hot Leg Resistance 0. W.

Thermal Detector

Hardt

Bullard

Hashemlan

Holbert

Bokharee

Bokharee

Laurer, et al.

Akers, et al.

0TSG -A" External Measurements C. H. Dlstenfeld

Ex-Vessel Fuel Generic Survey Results C. H. Dlstenfeld

List of Materials Wetted by the Reactor Coolant System at E.J. Baseman

TMI-2 L. H. llllen

Circulation within the Primary System at THI-2 V. F. Baston et al.

with Lowered Coolant level and Atmospheric Conditions

Reactor Coolant System Sample Results C. S. Or land

P. H. Holt

Fuel Deposition In the *B* Core Flood Tank System C. H. Dlstenfeld

Reactor Coolant System Debris Transport

Status of Primary Systeas Gamma Scans D. G. Keefer

.£*»■»«*>

BAM

ANl

SAI

EGAG

7

EGAG

TEC

UEAC

7

BCl

EPRI

GPUN

AMS

AIMS

GPUN

GPUN

NYU-HC

EGAG

GPUN

GPUN

BIN

GPUN

PSI

GPUN

GPUN

GPUN

HPR

EGAG

SAAE°
Custodian

HLR

HLR

(Knauts)

(Knauts)

(Knauts)

HLR

NLR

NLR

NLR

HLR

HLR

HLR

HLR

HLR

MLR

NLR

MLR



1HI-2 ACCIWNl (VAlUATlOa PtOtaAM SaMll ACQUlSltlOH AM (lAMIRATION ItflttaCI OOClMaTAIIM IIU -PmiNlAVUrT (Becaaber 1947)

Author

Information*
Catenae,

Publication

Bate

3-26

3-21

3-18

3-29*

ACS Syapeslua
4450-84-0147 (letter)
IPB-B4-01B

UNO- IM 064

uam/N-lie

89/84

67/84

67/84

09/84

3-38 UC -04 15 (letter) 09/84

3-31*

3-32*

11-14-31

11-86-0?

11/84

01/86

3-33

1-34'

(tt- TRI -7100

■P-4292

01/86

01/86

3-34*

3-34*

ID-86-13

11-86-16

02/86

03/86

3-37* 11-16-14 03/86

3-38*
3-39*

TI-86-24

TB-86-23

04/86

04/86

3-49*

3-41*

nuclear Technology. 73

125

ACl lymp Series 293

, 04/86

08/86

3-41*
3-43

TB-85-10a

■a awaker

08/86

06786

3-44*

3-44

11-86-31

PSI-TI-86/011

09/86

09/86

3-44* (6ft- TRI -7324 09/86

3-47*

3-48*

3-49*

18-86-44

18-86-44

latter PK-14-86

11/88

12/86

12/86

3-48* (tft-THI-7349 12/88

3-91* (tt-TRIT4B1 12/86

3-92* (tft-THI-74t7 12/86

Tim

Thmreal Hydraulic Features Of the TRI Accident

'A* B-aing teaau Camera Scans

■A' D-IIng tamaa Caaere Scans

Postaccldent Exaalnatlan of Platlnua Resistance

Thermometers Installed la the TMI -2 leaders

TNI tamaa Spectral Data frea Primary System Scanning
Measureaents

KS Centeatnetlen Radiation Model

Phystcel/tadleloglcal Inspection and Sampling ef the

Pressurlzer

Analysis ef THI-2 Pressurlzer level Indications

Staulallen ef the THI-2 Accident Using the RAAP Hadalar

Accident Analysts Prograa Version 2.8

uanmma Analysis of Pressurlzer Saaple

Alpha Heasureaents and Surface Scrape Saaples of

Pressurlzer Manway Diaphragm

Analysis ef TlD String Drop Bete—Pressur tier Internal

Surfaces

OTSt-A Upper Tube Sheet Bebris Saaples
[lamination of *A* A *B* Steam Genera tors far Blsloceted

Fuel

Anttaony Teller toe Formation Hypothesized froa

leader Coolant Systoa Sample Bate

Adherent Activity on TNI-2 Internal Surfaces

A leeveleetloa of Fuel in the Pressurlzer

Prellalnary Compilation of 1HI-2 Mater Processing
Reference Data

Depesitlea of fuel an the Inside Surfaces of the ICS

Cbaatcal Behavior af Selected Radionuclides In the THI-2

Reactor Coolant Syttaa Fluid

Deteralnatlen ef Veld Fraction froa Soarce Range Monitor

and Mass Flaw Bate Bate

'8* Steaa Generator Tape Sheet Fuel Esttaate

lapacts af Core Brllllng en the Reactor Coolant Systoa

Study ef Pressurlzer Outflow te the Contalnaent Burlng-
the THI-2 Accident

THI-2 Once-through Steaa Generator Secondary level

Analyses
THI-2 Dace-through Steaa teaeretor Auxiliary feedwater

Injection Bates

Steaa Generator Secondary Side Effects Upon Primary

Side thereat Hydraulics Baring the TNI-2 Accident

I. t. Tolaan

C. H. Blsteafeld

J Wmember g
I H. Carroll
R. I. Shepard

(I. C. Straha. App III

I. T. Creney

A. rehash i

N. P.

J. I. Andersen

H. A. (eaten, et al.

1. (.

R. la

Cei

A. Takeshi

P. J

N. P.

V. I. Basten

(.J. Hofstetter

v. F. Basten

K. J. Hofstetter

C. h. Btstaafeld

v. f. Bastea

■aW WtJfJpyjTajff/ SJ
F. Bastea

I. B. HeCorel c«

J. treeaaarg
I. Batntsch

P. (aan

J. I. Andersen

J. I. Andersen

J. 1. Andersen

(i

U

tPva

(648

(846

EtAC

FAI

tPM

tPM

GPW

PSI

PSI

1684

EGAt

E84S

E646

E64G

8481"

CfUHtf

■XI

PAI

PAR

mi

HLI

Hll

*!a
HI"

Hll

Ml ■

BAB

MLB

ma

ma

mi

mi

mi

mi

mi

mi

mi

mi

mi

mi

mi
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Information

Cateaorv Report Nuaber

Publication

Date

3-53* Anal. Rpt. 12706 12/86

3-54* TB 87-07 Rev. 0 04/81

3-55* TB 87-08 Rev. 0 04/81

3-56*

3-57*

No number

EGG-THI-7703

04/87

05/81

3-58*

3-59*

3-60*

TB 86-44 Rev. 1

8CD Letter to

N. 1. Russell

GEND-INF -080

06/87

08/87

09/87

3-61* TB 87-07 Rev. 1 10/81

Title

TNI-2 Pressurlzer Debris-Phase 1-Baslc Examination and

Particle Size Distribution

Sampling and Estimating Sediment Volume In 'B* Hot Leg
and Attached Decay Heat Line

Sampling and Estimating Sedlaent Volume In Casing of

Reactor Coolant Pumps and Discharge lines

Analysis of Debris from the THI-2 Pressurlzer

Electromatlc Relief Valve Flow and Primary System
Hydrogen Storage During the THI-2 Accident

"8" Steam Generator Tube Sheet Fuel Estimate

Nondestructive Examination of Handhole Cover Liner

THI-2 RCS Hanway Cover Backing Plates Surface Deposit
Examinations

Sampling and Estimating Sediment Voluae in "B" Hot

Leg and Attached Decay Heat Line

Author d

Name CoaoaBt*
SAAE°

Custodian

L. Kardos W NLR

H. P. Wood GPUN NLR

H.

L.

C.

P.

E.

P. Wood

Kardos

A. Blackburn

Kuan

L. Tolman

GPUN

W

EGAG

NLR

NLR

HLR

C.

R.

H. Dlstenfeld

Kohll

GPUN

BCD

HLR

MLR

R. Kohlt et al. BCD MLR

R. Kobayashl GPUN NLR
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Information*
Cateaar, leper t ■umber

Publicatiaa

•ate

4 1 ■apart I

< ? BUC8B 6RT61I/I? r

4 3 latter

II 18 86-38 lev 1 7

1-4 Be Bumper 00/79

II aanwanev. 04/74

4-1 PtC-11-171 04/79

4-1 ina. - in 09/79

4-9 Latter 09/79

4-lt*

4-11

LIT*

4 13

4-14

4-14

4-14

1-11

4-11

4-14

4-28

4-21

6RT6U/04

auatt-0448

-GPU

Micro 8CM-0466 00

No lumper -(Pu

Micro fPC-MOl .02

M ■aaber-tPU

NHre IPC -0001.0?

■a Bumper - -(Ptl

Micro fCOt-461

6TM 611/03

6NT6I1/M

-8C/I(TI).160

■488 Conference

04/79

I 09/74

09/79

09/79

89/79

09/79

04/74

05/74

06779

84779

06/79

06/74

mis

(PA Monitoring After the Three Nile Island

Incident

ladlne-131 teaevel Efficiency Oeteeataatlen ef Absorbent

Saaples

Summary of ledielegtcel Assistance leaa Acliens Three

Mile Island Incident

leader Building Baseaent Mall tamaa Reeiurmment ana)

Activity litlmate

Three Rile Island to* leer Italian unit 1 aad 2

Radioactive Iff lueat Imlmese lapart far Jaaaary 1-

June 30, 1979 (Bo Bate)

Prellalnary Istlaates of Radioactivity leleaies froa

three Nile Island

Inter ta Report on the three Nile Island Bat leer Station

Offslte laergency Radiological lavlraaaeatal Naaltorlng

Program)
Radiation Hoetereaeats fallewing the three Rile Isleed

teacter Accident

Monitoring Activities ef the Bepartaent of Health.

Education and Melfere in Support ef the three Nile Island

Batlear lacideat far the Period March 7S-Aprtl 14. 1979

Analysis of thm Absorbers aad Absorbents froa Three Rile

Island Unit I?

Water Inventory as of 0SM. 3/30/79

Papulation Base aad Health lamed af the Ace leant at the

three Rile Island Hue tear Station

Isotope Inventory Balance

Bleed teaks and Pressurlzer Sample Result i

Strontium) and tamaa Isotoplc Analyses

■aactor Coolant Saaple and *A« Heed lank Saaple Result

Analysis ef Iodine Inventory and Release fraa Adsorber

2642 ef the Aax. I leg A train ef Unit 2

Radioactive Gases leleesed fraa 1RI on the Morning of

March 30. 1979

Analysis of tM Absorbers and Absorbents fraa Three Rile

Island Mtt 2

Summary (opart of Radiological Assistance leaa Actions:

Three Rile Island Accident

■opart aa Prellalnary Redimective Airborne Release and

Char caal Efficiency Bate: TNI-2

Aetber

1841

Caetadtaa

(PAUaldeatlfled

unidentified aril

R. 8. LeSaeaf

IBS 6PM

Ueldeallfled IM

L. R. Barrett bat

Unidentified ?

(. H. Rtller Em

J. C. Vtllferth MM

Unidentified ■CI! mi

t. laaane

A8M0C Population I

kitessaeat ftreap
i D. Phtnaey

ease

HIC

att. (pa

aad MM

BAM

(laager)

J. 8. Phlnney BM

J. 8. Phlnney BM

J. 8. Phlnney BM

Unidentified ■C$1 mi

C. 8. tell lea te

A. F. tlbsee

Unidentified aesi

Unidentified BAPl

J. 1. Collies, et al. t
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Author

Inforaatlon

Cateaorv Report Nuaber

Publication

Date

4-22 Unpublished 06/79

4-23

4-24

4-25

No Number

No Number

GPU-TOR-TMI-103

07/79

07/79

07/79

4-26 NUREG/CR-0913 07/79

4-27 IOR-THI-116 07/79

4-28

4-29

No Number

(draft report)
NURE 6-0591

07/79

08/79

4-30 0RNL/TH-7044 08/79

4-31 No Number 08/79

4-32 No Number 08/79

4-33

4-34'

BAR-6PU-R-026

No Nuaber

10/79

10/79

4-35 NUCON 6HT611/13 10/79

4-36

4-37

4-38

No Nuaber

GPU-T0R-059

ORNl-TH-7081

11/79

02/80

02/80

4-39 GPU-TDR-073 02/80

4-40

4-41

EPRI -NP-1 389

R -80-01 2

04/80

05/80

4-42 NUREG-006?

Voluae 1 and 2

05/80

4-43 GPU-TOR-112 05/80

4-44

4-45

CONF -800403

ANS/ENS Symposium
TI0-T1277

06/80

07/80

Title

Plan for Decontamination of Auxiliary and Fuel Handling
Buildings

Harrlsburg PA Milk Results

Harrlsburg PA Water Results

Primary and Secondary Coolant Analysis

Generation of Hydrogen During the First Three Hours of

the Three Nile Island Accident

Assessment of Offslte Radiation Doses from the Three Mile

Island Unit 2 Accident

Estimate of External Whole-Body Radiation Exposure to

Population Around TMI Nuclear Power Station

Environmental Assessment, Use of EPICOR-I I at Three Nile

Island Unit 2

Involvement of ORNL Chemical Technology Division In

Contaminated Air and Water Handling at TNI

Effluent Releases from TMI Units 1 and 2 for First and

Second Quarter
A report on Transport of Radioactivity from the TNI-2

Core to the Environs (for President's Commission on the

Accident at Three Mile Island)

Reactor Building Free Volume Calculation

Report of the Task Group on Health Physics and Dosimetry
to President's Commission

Summarized Postaccldent TNI Unit 2 HVAC Absorber Systems
Sample Data

THI-2 Power History, Isotoplc Analysis. LOR-?. Version 2

Offslte Radiation Release

Postaccldent Cleanup of Radioactivity at the Three Mile

Island Nuclear Power Station

Deposition Activity at the 347' Elevation from Gamma

Measurements In Penetration R-626 *

131-1 Studies at THI-2

NSAC EPRI Ortgen Code Calculation of TNI-2 Fission

Product Inventory
Final Environmental Assessment for Decontamination of the

Three H1le Island Unit 2 Reactor Building Atmosphere-
Final NRC Staff Report
Postaccldent Sampling and Analysis of the TNI-2 Reactor

Building Atmosphere
Fission Product Release from the Fuel Following the THI-2
Accident

Compilation of Chemistry Results for TNI-2 Reactor

Coolant Systea

Naae Company/6
SAAE"

Custodian

J. F. Reaark, et al. 7

Unidentified

Unidentified

R. V. Furlo

P. A. Zanls

R. K. Cole

EPA-EHSL-LV

EPA-EHSL-LV

GPU

SNL

Unidentified PLAG

S. P. Hull 8NL

Unidentified NRC

R. E. Brookshank

L. J. King
Not Identified

ORNL

P-6C

H. Lawroskl Consultant MLR

A. S. Dan

3. A. Auxler, et al.

BAR

(Langer)

Unidentified NCSI

K. Woodard

R. E. Brookshank

W. J. Armento

S. R. Blazo

E. Walker

J. E. Cllne, et al.

R. G. Canada

BAM

GPUN

ORNL

GPUN

SAI

TEC

(Knauts)
NLR

Unidentified NRC

J. Tate

1. C. Henzel

W. N. Bishop, et al.

GPUN

TBO
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lafari

_CjtJ

it lea*
■art

Aj.hef

4-44

4-41

4-41

4-44

(PU-TM-167

(PU- 188- 162

SAI-139-M-473-U

ablicatie

0«te

89/80

09/80

09/80

10/80

4-98 tPU-188-071 10/80

4.61

4.62

116 1229 10/80

11/80

4-93 Iraas af AMS Veilmat 34 11/00

4-44

4-11

4-5*

4-4><

Be ■umber (Aal

Iraas Volume 35 1

MJS Trees Volume

AMS Traas Voluae

IMF -70

34

34

11/80

11/80

ll/M

01/81

4-64* It -P -41 -014 01/81

4- 14

• -60

CONf -40103d

C8Rf-M1813B

02/81

87/81

1-41 FBA 81-814? 82/81

4-A2*

4-63<

GIM-013

urn-409

03/81

04/81

1-44*

4-44

tl ■8-884

ltt-PSTU-4337

SM 5?7-A Re. ?

04/81

09/81

4-U* liM-IAf-MI 06/81

4-67«

448

tlM-iaf on

GPU TBB-044

07/81

07/61

"tie

%aki

testodlea

leader Building Purge -Analysis ef tM Paesereaeot ef

Vented Activity
(nvlreaaental ladlaec tlvlty at the TRI Venting PMse

Postaccldent leapHag pad Hazardous tat Analysts of

TMI -7 leader Building Alaespheee far Supper t ef Boeder

Betiding Intry
Meas. of 129-1 aad ledioective Particulate Caacaatratteas

In THI-2 Cantatnaeat Ataesphere Baring aad After the

Vent tag
Postaccteeat Pleteeut Heasureaeats of the N|dragee
BacaMtner leeel Piece

Auilltary Building Samp Sample Analytical Basalts

Metropolitan (dtsea's fmvlreaamotel Bannering Activities

Conducted Our ing the lrypton-89 Venting at Tbreo Nile

Island Unit 2

The IPA's Radiation Raaltortng and Surveillance

Activities Baring the Purging af TNI-2

Monitoring (rypton-84 Baring THI-2 Purging Using the Peaa

Stale table Gas Realtor

4 Citizen's Radial Ian Realtor lag Prograa far the TRI Area

The Ranagaaent of Kt-84 by a Ceaaanlty Hani tar lag Prograa
Characterization ef an Aerosol Sample fraa INI teacter

Auxiliary Building
Prellalnary lavesttgetlea of feasibility of taaaa

Spectra/Meutren Ceaallng Techntgaes ta locate and

Characterize TNI-} BCS Fatl Bebris

ttadtes of Airborne ledtne at Till -2

Investigations into the Air Cleaning Aspects ef the TNI

Accident

Use ef Photographic Mia te Estimate Exposure Mar the

three Rile Island Nuclear Power Stattaa

TRI -2 Beador Building Purge- -M-89 Venting
Reesereaents ef 129-1 »»4 Bad 1mac live Particulate

Concentrations In the THJ-2 Centataaent Ataesphere Baring
ami After Venting
Character izatten ef the Tbreo Rile IttaM MM-? teacter

Building Atmosphere Prior te Ihe leader Building Purge
Blvtslan II! tystoa Beslgn Bescrlptloa far

'

Deatnerallzer Systea for TRI Unit II letover.

Quick loot Beport tntry 1 TNI.} July 73. 1988

First Basalts of TRI -7 Samp Sa

Pathways far Irenseert of Ball

the THI-2 Accident

P. J. Babel

T. C. Henzel

unidentified

Jul

(PA

188

SAI

les Analyses—Entry 18

eectlve arterial fallowing

1 I. Cllne. et al

i. Tate

T. C. Heazel

I. C. lager i
M I. Betthle

Bretthauer. et al. US-IPA

w A. Jester

A. J. BaratU

A. J. Baratta. et el

R. A. Bell ley
J. B (newer

t. H Unapllly
C. v. Re Isaac

J. I. Cllne. et al.

B. 8. Bellamy

I. t. Shaping

I J. (Maps
J. E. Clint, et al.

J. K. Hartwall. et al.

Bet Identified

8. H Nelkrealz

I. Flaherty
J. Partdtse

lBALI

1884

Ml

TM

TM

SAM

1646

BR1

(GAG

(I

GPM

takers)

(Akers)

mi

AbstracI

mi

mi

ma

mi

mi
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Author

Information

Cateaorv Report Number

Publication

Date

4-69 GEND-INF -008 07/81

4-70

4-71*

SAI-139-081-07-RV

GENO-INF-OOS

08/81

08/81

4-72* GEND-INF -006 08/81

4-73* GEND-INF -007 08/81

4-74

4-75

4-76*

4-77

No Number

T 1 0-6565

SAI -139-81 -02 -RV

SAI -139-81 -01

09/81

09/81

09/81

09/81

4-78' GEND-006 10/81

4-79

4-80

GEND-14

SAI -139-81 -06 -RV

10/81

11/81

4-81

4-82

4-83

4-84

NSAC-30

GEND-INF -01 7

Volume 1

GEND-INF -017

Volume II

RE-P-02-007

11/81

11/81

11/81

01/8?

4-85 GEND-INF -01 7-3 01/62

4-86* GEND-INF -019 01/82

4-87 GEND-INF -017-6 01/8?

4-88 GEND-INF -017-8 01/82

4-89 GEND-INF -017-9 01/82

4-90

4-91*

LRC-5266 TIO-10773

GEND-INF -009

02/8?

0?/82

4-9?

4-93

7132-82-167

SAI-139-82-05-RV

03/82

04/8?

4-94 GEND-INF -01 7

Volume 10

04/8?

Title Name

Quick Look Report on HP-RT-211 Multivalued Behavior

Gamma Scan of THI-2 Reactor Coolant Bleed Tanks

Quick Look Report Entry 5, THI-2 OeceMer 11, 1980

Quick Look Report Entry 6, THI-2 February 3 and 5, 1981

Quick Look Report Entry 7, THI-2 March 17, 19 and 20,

1981

Analysis of THI-2 Paint Chip Samples

Curie Estimate Basement Sample
Radionuclide Mass Balance of TNI-2 Accident

Measurement of Surface Contamination Levels on Designated

Floor Areas on Elevation 306'. THI-2 Reactor Building
Color Photographs of the Three Nile Island Unit 2 Reactor

Examination Results of TMI Radiation Detector HP-R-211

Measurement of Contamination on Containment Coolers C, D

and E and Surface Contamination on a Designated Floor

Area on Elevation 305 ft, TMI Reactor Building
Iodlne-131 Behavior During the TMI-2 Accident

Field Measurements and Interpretations of TMI-2

Instrumentation: CF-1-PT3

Field Measurements and Interpretations of TNI-2

Instrumentation: CF-1-PT4

TNI-2 Monthly Report for January. 1982

Field Measurements and Interpretation of THI-2

Instrumentation HP-R-211 (Radiation Monitor)
Estimated Source Terms for Radionuclides and Suspended
Particulates During THI-2 Defuellng Operations

Field Measurements and Interpretation of TNI-2

Instrumentation: IC-10-OPT (CRONs bypass flow)
Field Heasureaents and Interpretation of THI-2

Instrumentation: HP-R-212 (Radiation Monitor)

Field Measurements and Interpretation of TNI-2

Instrumentation: HP-R-213 (Radiation Monitor)

Analysis of TNI-2 Makeup Filter HU-F-513 Debris

Pre-Decontamlnatlon Gamma-Ray Surface Scans in THI-2

Containment Building 305' Elevation

Investigation of THI Hydrogen Phenomena of March 28, 1979

Pre- and Postdecontamtnatlon Gamma-Ray Scans of THI-2

Containment Surfaces, Elevations 305 and 347 Feet

Field Heasureaents and Interpretation of THI-2

Instrumentation: HP-R-214

J. W. Mock, et al.

and SNL

J. E. Cllne, et al.

Not Identified

GPUN

Not Identified

GPUN

Not Identified

Unidentified

C. V. Mclsaac

J. A. Daniel

E. 0. Barefoot, et al.

G. R. Eldam

J. T. Horan

D. S. Cameron, et al.

SAAE"

Coapajwr Custodian

EGAG. UEAC HLR

SAI

BNI

BNI

BNI

GPUN

SAI

EGAG

SAI

SAI

GPUN

SAI

HLR

MLR

NLR

(Akers)
NLR

NLR

C. A. Pelletter

J. E. Jones, et al.

SAI

TEC

J. E. Jones, et al. TEC

C. V. Mclsaac

0. 0. Simpson
Jones, et al.

EGAG

TEC (Knauts)

Jones, et al. TEC (Knauts)

Jones, et al. TEC (Knauts)

Jones, et al. TEC (Knauts)

V. B. Subrahmanyam
E. 0. Barefoot, et al.

BAW

SAI NLR

TBO

E. D. Barefoot, et al.

GPUN

SAI

J. E. Jones, et al. TBO



TRI 7 ACCIBtNT (VAIUA1I0N PtOMM S4NPII ACQUISIIION AM IIMIM1IM tJIIBIHCI 80CIM«IATI6a I IST-PttllRiaAlY (Bee mil

latereat lee*
Report ava

Publlcatlen

Bate

4-99« tlM-IM-071 04/82

l-M EB-1 3-87-811 06/82

4-41

4-98

uiaa-iw-073

voluae 1

■I -P -47 -061

04787

01/82

4-99*

4-180*
4-101

tiM-l» -023

Voluae II

UBD-015

SAI-139-82-17-8V

08/82

08/82

09/82

• 102 tiM-iaf-en. Voluae II 10/82

4-183 SAI-134-17-14 IV 10/87

4-104* If -P-12-044

0

10/82

4.189* If -P-12-111 11/82

4-106 tf MO- IV -029 Vmlaae 1 11/87

4-107 AM Heeling 11/82

4-108 IK Winter Heating 11/87

4-109

4-110

4-111

APS Mi a tor Heet lag
u*M>-14

1PO/TMI-077

11/87

11/82

11/82

4-112 ai-p-a?-i?4 12/87

1-113

4-114

mm-7284

WBl-SA-2834

Tl 0-1 4810

17/87

l?/8?

1-114

4-116

6PU-TS8-031

IA-M72-M

17/8?

01/83

4-ltl

4-118

TP0/TMI-034

TPO/TRI-034

01/83

01/83

_Aulher_

nut

Analysis Bate on Samples fraa the TRI? leader Coolant

Syslea and leader Caa lent Blood tank

Current Status and Accident Presentallan af Caataiaaeat

Air BTB's

Investigation of Hydrogen Burn Beaege la the Halt 2

leader Building
1HI-2 Monthly Report for July. 1947

Estlaated Teaperatures In the IHI? Contalaaent Building

During the 1979 Accident

Character lzat Ian ef tPICOt-ll Pref liter liner 11

Prellalnary tedtoledtne Source lore attt Inventory
Assessaent for 1H1-2

leador lulldlng Baseaent tadlaaacltde tlstrlbatlen

Studies

Characterization of Contaminants In THI-2 Systems-.
Inter ta leper t

Calibration of Two Surface Saaplers far Collecting (12/81
and 3/67) saaples from THI-2 tl Concrete and Steel

Surfaces

Estimated Exposure letes aad Inventories for TRI Makeup

and Purification Systaa Baateeraltrers A pad 6

TMI-2 Pressure Trensalller Laatnatlen Prograa Year lad

■apart: Exaalnatlan ami (valuation af Pressure

Treatattters CF-1-PT3 ami Cf -2-113

Characterization of Fission Product Bepesltlea 1* the

THI-2 Beador Coolant and Auxiliary Systeas
Processing ef the THI-2 leader Balldlng Soap and the

leader Coolant Systoa
fission Product transfer In the THI-2 Purtftcatton Systaa
Lealnet Ion Results of TRI Radiation Detector NP-B-213

Bate ■oped on Beador Building Baseaent—History and

Present Conditions

taaama Scans ef 1RI-2 Rekeup and Purification filters and

Associated Vacmam filters

Fool Content of TRI? Watt 7 Makeup Baatnerallters

Analysts of TMI? Beador Coelaat Bleed Tank •!• Sludge

Staple
■aactar Building Badlatton Characterization

TNI-? Fission-Product (leaent and Isoteplc Inventories

technical Plan for Sledge Reaoval fraa (levallea 282*6*

technical Plan far THI-2 Core Accountability

R I. Buschke

Rack

a. J. Alvarez, el ai.

C. V. Mclsaac

8. 8. Slepsen
M. M tCbmrtZ

P. (. Begeta
J I. fosse, et al.

C. A. Pel letter, et al.

T. I. Cat. et al.

J. A. Beatel. et al.

C. V. Re Isaac

B. t. Messel. et al.

F. 1.

J. A Bealel

J. C. Canaane

K. J. Hofstetter

C. t. MHz

1. I. Caa

1BD

t. L. Nitschke

J. P. Neece. et al.

110-18217

J. J. McCewn

I. tardner

M. B. Ml
ngland
ItHon

I4M

I (At

(664

E4M

BCl

SAI

E6M

SAI

IBM

E6M

TM

E8M

E646

MR

M

IM

4PM

Cajjjajaa.

I (neat s I

ma

ma

(Afcorsl

IAMrs)

(Akersl

((Mats)
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Information

Cateaorv Report Number

Publication

Date

4-119*

4-120*

GEND-INF -019

Volume II

EGG-THI-6181

02/83

02/83

4-121* GEND-031 02/83

4-122 NUS-TN-41 03/83

4-123 NUS-TH-48 03/83

4-124* GEND-02B 03/83

4-125*
4-126

4-127

TPO/TMI-043 Rev. 0

83-095 (Letter)
EPRI -2922

03/83

03/83

03/83

4-128

4-129*

GEN0-INF-023 Volume IV 03/83

also RHO/RE/SA/8 Rev. 2 10/82

GEND-027 04/83

4-130

4-131'

4-132

4-133'

TPO/TMI-027

GENO INF -037

Volumes 1 and 2

Manuscript Submittal
to 'Nuclear Technology
NUS-435O-0raft

04/83

04/83

04/83

04/83

4-134

4-135

NUS-TN-49

GEND-INF -030

04/83

04/83

4-136 SD-WH-TI-06? 05/83

4-137*

4-138*

4-139

4-140*

GEND-INF -Oil

Volume III

NUS-TH-S2

Third Symposium on

Separation Science and

Technology for Energy

Application
GEND-INF -039

06/83

06/83

06/83

06/83

4-141*

4-142

4-143*

lkBb-207-83 Letter

LA-979S-HS

NUS-4432 Voluae 2

06/83

08/83

09/83

Title

Estlaated Source Teras for Radionuclides and Suspended

Particulates During THI-2 Defuellng Operations
Interim Report on the THI-2 Purification Filter

Examination

Submerged Demlnerallzer System Processing of TMI-2

Accident Waste Water

Pipe Volume Identification for Systems Utilized In

Radioactive Material Transfer During the THI-2 Accident

Shapes and Volumes of Components In the THI-2 Makeup and

Purification System and the Reactor Building Basement

Preliminary Radioactive Source Term and Inventory

Assessment for TNI-2

Radioactive Waste Management Summary Review

TNI-2 Curie Inventory
Characterization of Containments In THI-2 System— Interim

Report

Analysis of the Three Mile Island (TNI-2) Hydrogen Burn

Characterization of EPIC0R-II Prefllter Liner 3

Reactor Building Basement—History and Present Conditions

Radionuclide Mass Balance for the THI-2 Accident: Data

Base System and Preliminary Mass Balance

Engineering Analysis of Letdown Data Taken During

Primary Coolant Cleanup at Three Mile Island

THI-2 Technology Transfer: Task 2—Demonstration

Utilization of Source Term Data

EPICOR II and SOS Influent Sources and Concentrations

Analysis of Air Temp Heasureaents from THI-2 Reactor

Building
Analysis of THI-2 Transients

Reactor Building Basement Radionuclide Distribution

Studies

Information on Reactor Building Surface Contamination

The Use of the Submerged Demlnerallzer System at Three

Mile Island

Final Analysis on TNI-2 Reactor Coolant System and

Reactor Coolant Bleed Tank Saaples
Purification Demlnerallzer Resin Samples
NDA Measureaent of Dealnerallzers at TNI-2

Radionuclide Mass Balance for the THI-2 Accident: Data

through 1979 and Preliminary Assessment of

Uncertainties—Appendix C THI-? Mass Balance: Data Base

Author -d

Name Coaaan,0

SAI

SAA£°
Custodian

P. G. Vollleque, et al. HLR

R.

H.

E. Mason, et al.

F. Sanchez, et al.

EGAG. LANL

A ANL

TBO

HLR

D. W. Tonkay NUS

R. J. Davis NUS

C. A. Pelletler. et al. TBD

G.

J.

Worku

A. Daniel

GPUN

SAI

EPRI

NLR

J.

A.

N.

V.

G.

H.

0. Henrle

K. Postaa

L. Wynhoff
Pasupathi
Worten. et al.

I. Goldman, et al.

RI

BCL

GPUN A BNI

NUS

MLR

HLR

K. J. Hofstetter, et al. GPUN A ORNL

R. R. Sherry, et al. NUS NLR

T.

Fr

Lookablll

yer

NUS

EGAG (Knauts)

J.

A.

T.

0. Henrle

K. Postma

E. Cox. et al.

RI

EGAG HLR

R.

K.

C.

J. Davis

J. Hofstetter

G. Hltz

NUS

GPUN

HLR

T. E. Cox, et al. EGAG HLR

A.

J.

R.

P. Hallnauskas

R. Phillips
J. Davis, et al.

ORNL

LANL

NUS

HLR

MLR
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I afareat tan*

4-147

teaort Bumbo,

4 144* (VS-1R-4I

4-144* NUS-TR44

4-146* (EM-033

4-147* NUS-TM-60

4-148*

4-U4

UM-IW-073

voluae III

Mtt-H 749?

4-140* URB-037

4.141 HfBl-7284

6PU.TM-887

»l leal Ian

89/83

09/03

89/83

89/83

89/83

10/83

10/03

18/83

17/83

Aether

t-193*
4-194

4-144£

(84-TI8 f4MT84

traat. M. Reel.

Satiety 47

6IM-M1

00/84

00/84

89781

4-144

1-141

4-194

4-199

4-188

TP8/TRJ.107

UW-IRf-044

IPO/TBI-MO

UNO -l*F -029

•oluar II

tIM-IRF-013

87/84

83784

03/84

84/84

89/84

4-161* 6EM-IRF-0S4 88784

4-16?

4-163

MS Syapmslua
(tfc-TRI-44M

87/84

89/84

1-164

4-164

4-16A*

(Ptl-M-3494

C0Rf-B4O914-?7

Itfc- TRI -6480

89/84

09/04

09/84

4-167* I tt- TRI -6701 89/84

4-188* UBO-04? 10/84

lllil

Inforaatlon on Badleecttvtty m Solids tor lactastaa la

the TRI-2 Mass Balance Bala Base

TRI-2 Mass Balance Chronology Ltmaslee Calcelattaas

Ihe Use ef Multi-I learnt Beta las latter s for Reasarlng
Base lates le the TRI-2 Centalaaeat building
Inforaatlen aa aaseaus tedieedtvity far lactastaa la the

tut -7 Mss Balance Bate Base

Data Integrity Mvtew ef Tbreo Hilt Island Unit 2

Hydrogen Bora Bala

Solid Stale track Recorder Bev Iron testaetry Reasaraaentt

for leal Bebris local ten to the three Rile Island Mit-2

Makeup aM Purlf icattea bmalnereltzer

Surface Activity and ladlatlan Field Measurmaenti af the

IHI-7 Beacter Building tress Beceeiaateatlea Leer leant

Fuel Assessaent of Ibrao Rile Island bait? Makeup
Baalneral tiers by Camp ten Recoil Cent ta«e«s tamaa Bay

Spedrascepy
Airborne leconteaiaeltea Stadles

THI-? Plant •Intra liter

lang-tera Appearance Bate
Cool*laat

Saaple A

of ladle
ilysls
eel Idas la TRI-

lessees learned froa Hydrogen teaeration aad Bara lag
Baring the TRI-7 (vent

(valuation el Concrete Borings frea teacter Balldlng
Leataetten lesults of TRI ladlatlan betmeter NP-l-71?

Bate Impart on Under head Beta Acoalstttoa Prograa
TRI-7 Prottaro transmitter Laalnatten and lealaat tea of

CF-1-PT7. Cf-2-lTt and CF-2-AT7

THI-2 Purification Baatnerallter Besta Slaty

Basalts of Analyses Per foraed aa Concrete Cares
fraa f leers and B-Bing Mils of the TRI-2 Reader

Balldlng
TRI-7 tadlecestua Behavter

TRI Particle CMracterlzatlea Beteralaed frea filter

Lamina tlmns- -Draft

Character Italian of Centealnents In HTI-2 System
lellurloa Beaevlmr Baring and After IM TRI-2 Accident

TRI Particle Character Italian Beteralaed frea filter

Examine! teas

Totlartua Belease and Deposition bur lag IM TRI-2
Ace Ideal

INI -7 teacter Balldlng Soared 1era Heasureaents:

Surfaces and Baseaent Mter ami Sedlaent

B. i Davis

B. M. Teakey
I. A Vtsslag
B. I. fcbeapelf

B. j Davis

i. I. JacMy. et al.

F. H. Baddy, et al.

C. V cl

. at al.

BUS

1846

MM

(664

Mtm

teraaaten 6PM (tat
Forte

J. 8. Tbeepsen 1646 mi
V. f. Batten PSI
(J. Mfstetter 8PM

J. 8. Marie BI-M8 mi
A. I. Postaa

Unidentified 6PM 6 BRI

6. R. Mailer

tPUN

H. 1. Yancey (614

8. C. Itreha

J. 8. Thompson IM

I. 1. Ousterhoudt

C. V. Re Isaac, at al. (tM

>. A. latent, el al. mm

C. S. Olson, et al. E644. lam
A A4L-I

mi

J. A. Daniel, et el 841 mi

K. Vtnjaaart. et al. 1846 mi

C. 8. eisen. et al. IBM. 1 AAA.

am -I

mi

(. vtateaart. tt al. I6K mi

C. V. Mclsaac I64t ma

D. 6. Ceefer

its)



TNI-2 ACCIDENT EVALUATION PROGRAM SAMPLE ACQUISITION AND EXAMINATION REFERENCE DOCUMENTATION LIST—PRELIMINARY (DeceMer 1987)

Author

Inforaatlon Publication

Cateaorv Report Number Date

1-169 GEND-INF -034 11/84

4-170* GEND-INF -04?

NUS-4432. Voluae 1

11/84

4-171* EGG-10282-1009 12/84

4-172* No Number 12/84

4-173 GEND-INF -023, Vol. VI

ACS Symp. Series 293

00/85

4-174* TPO/TMI-125

(Volumes 1 and 2)

01/85

4-175* TPB-85-10 04/85

4-176 EPRI-NP-39750 04/85

4-177 Nuclear Technology
Volume 69

04/85

4-178 TP0/THI-050 05/85

4-179 C0NF-8S0417-18d
ACS Symposium

05/85

4-180* ACS Symposium
Series 293

05/85

4-181* ACS Symposium
Series 293

05/85

4-182 TB-8S-08 Rev. 1 05/85

4-183 TB 85-08 Rev. 1 05/85

4-184 EPA-600/4-8S-042 06/85

4-185 Nuclear Technology
Voluae 69

06/85

4-186* TPO/THI-043 Rev. 4 08/85

4-187' GEND-INF -063 08/85

4-188 EGG-PBS-679B 08/85

4-189 EGG-PBS-6798 08/85

4-190' TPO/THI-176 09/85

4-191* ENERGEX R85-009 09/85

4-192* TB 85-35 10/05

4-193* TB 85-33 11/85

Title

Testing and Examination of TNI-2 Electrical

Components and Discrete Devices

Radionuclide Mass Balance for the THI-2 Accident: Data

through 1979 and Preliminary Assessment of Uncertainties

Airborne Cloud Tracking Heasureaents During the Three

Mile Island Nuclear Station Accident

Characterization of TNI-2 Auxiliary Building Sump and

Sump Tank Radwaste

Assessment of Extent of Thermal Damage to Polymeric
Materials by Hydrogen Deflagration In TNI-2 RB

Data Report on Reactor Building Radiological Core

Characterization

Estimates of TNI-2 Letdown Demlnerallzer Resin Retained

and Eluted Fission Products and Fuel

Analysis of the Hydrogen Burn In the THI-2 Containment

Circulation within the Primary System at THI-2 with

Lowered Coolant Level and Atmospheric Conditions

Planning Study on System Options and Requirements for

Locating Fuel 1n THI-2

Cleanup of THI-2 Demlnerallzer Resins

THI-2 Reactor Building Source Term Heasureaents

Fission Product Behavior

Reactor Building Baseaent Fuel Estimate

Reactor Building Basement Fuel Estimate

Monitoring the Venting of Three Mile Island: Report of

an Evaluation Workshop
Circulation within the Primary Systea at THI-2

with Lowered Coolant Level and Atmospheric Conditions

Radioactive Waste Management Summary Review

Analysis of the THI-2 Doae Radiation Monitor

TNI-2 Isotoplc Inventory Calculation

TNI-2 Isotoplc Inventory Calculation

Cesium Elutlon of Makeup and Purification Dealnerallzer

Resins

Review of Severe Accident Issues Which Relate to Fission

Product Behavior at TNI-2

Robotic Sedlaent Sampling
Makeup Pump Room Reactor Fuel Quantification

E. T. Soberano

R. J. Davis, et al.

R. H. Beers, et al.

J. A. Wilson, et al.

N. J. Alvarez

7

T. E. Cox

R. G. Zalosh

V. F. Baston, et al.

W.D. Bond, et al.

C. V. Mclsaac

D. G. Keefer

P. 6. Vol 1 leque

TBD

TBD

Not Identified

v. F. Baston et al.

I. Igarashi
N. B. Hurphy, et al.
B. G. Schnltzler

J. B. Briggs
B. G. Schnltzler

K. J. Hofstetter

H. A. Hltchell. et al.

R. Brosey
P. Babel

TBO

NUS

EGAG-EN

BAM

LLNL
-

GPUN

GPUN

FHRC

PSI

GPU-TPO

GPUN

EGAG

EGAG

SAI

GPUN

GPUN

USEPA-

EHSL

PSI

GPUN

SNL

E6AG

E6AG

GPUN

EAI

GPUN

GPUN

SAAE"

Custodian

HLR

HLR

HLR

HLR

NLR

HLR«

HLR

mi

LIB

HLR

HLR

HLR

PAR

HLR

HLR
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Inferatt Ian' Pwbttcet

Cateaer,

IB B4-34

Bate

4-194( 11/89

4-145' IB 84-041 17/81

4-196 (taa-iBf-829

Valume 111

12/84

4-197* 0tm/TR-946A

Draft

00 86

1-198 ACS Syapaslea Series
793

00/86

4-199 ACS Symposia* Series

6IM-W-8M

00/86

4-200 88/86

4-201* TB-84-34 lev 1 01/06

4-707* TB-86-M

18-88-18
02/86

4-703* 82/86

4-204' TB-84-11 07/06

4-204* TB-B6-5 02/86

4-2M' T6-86-06 02/06

4-207* TB -86-07 07/86

4-7M T8-M-21 03/86

4-789* TB-M-20 03/86

4-718* TB-M-4 Bev. 1 04/84

4-71 1c TB-M-18 04/86

4-212* TB-44-28 09786

4-213* TB-M-77 09/86

4-214' TB-M-30 06/86

4-214* TI-86-04 lev. 2 06/06

4-716' 18-84-31 lev. 0 06/86

4-21 ?< TPO/THI 843 Rev 6 06/86

4-218* TB 88-31 Bev. 0 06/86

4-214* Re lumper 06/86

4-270 ACS Symposium. ACS-293 08/86

4-221* Bo nuaper 08/86

4-772 ACS Syapeslua
ACS-79J

08786

4-2?3* TB 86-36 (mv. 0 08/86

4-224* (64-740? 09/86

GIRO-097 11/86

iiiu

Urgent B-81ng beeen tealnet! en Prablaas and technique
Altarnatives

Prellalnary Radiological Surveys ef Concrete Ceres

leaoved frea leader Building Baseaent Mitt
Exaalnatlan ami (velvet lea of 1RI-2 Ireasaltters CF-1-PT4

aad Cf -7-114

the Behavior ef fission Predact Cvslua In the 1RI-2

Accident

Mater Chemistry: The Tbreo Rile Island Accident

Btegnosls and Prognosis
Mater Chemistry: TM Three Rile Island Accident

Analysis of the Polar Crane Pendant Cable frea TRI -2

Robotic Sediment Sampling
Makeup Tank leaa (AI116) Fool Quantification

■0* Steaa (enerater TIB Characterization

Autoradiography of Concrete Cores

Reactor Building Concrete Core Saaples

Makeup Suction Valve Booa (FH-M1) Fuel Quant If teat Ian

Makeup Discharge Valve learns (FH-O03A aitt FN-0038) Fuel

Quant 1 fleet ten

Makeup Valve Rooa (FM-101) fail Quantification
Radiation Happing Systoa
leader lulldtag Concrete Care Saaples

RB Baseaent Theraolualaesceat Oostaeter (TIB) Ceaperlsoa

Study
letdown Cooler Boaa Fatl Quantification

Prellalnary leaching Bate for Concrete Bares

leador Building Baseaent Mall A Floor tamaa Heasureaents

leader lulldtag Concrete Core leap let

Voluae of Sedlaent Inside Secondary Shield

Radioactive Haste tonageaeat—Summary Review

Voluae of Sedlaent Inside Secondary Shield

Radleenalyttcel taped (88 Baseaent Sludge)
TNI -2 leader Coolant Systaa Radionuclide Accuaulatton

totes

ladleenalyttcel taped (IB Isat Sludge)
TNI-2 teacter Coolant Systaa led 1©nuclide

Accuaulatton totes

Character nation of Sedlaent on Beador Building
Baseaent floor

fission Predact Inventory Prograa fY-BS Status Report

Mm tammt- tgiw

N. P. Meed 6PM mi

N. P. Mead 6PM mi

R. E. Yancey E686

I. C. St r aha

R. A. lereez, et ai . 89m mt

K. J. Hofstetter GPUN

V. f. Basten PSI

(. J. Hofstetter 6PM

R. 1. Trejtllo et al.

mm

T. 1. Cox BRI mi

P. Babel (PUB mi

B. h. Bretey 6PM mi

H. M. Lambert

C. R. Bevis 6PM mt

T. I. Cox BNI mi

P. J. Babel 8PM mi

P. J. Babel 6PM mi

P. J. Babel 6PM mt
(. D. Sheuss 6PM mt

P. J. Babel GPUN mi

B. Brosey 6PM mi

P. J. Babel 8PM mi

P. J. Babel 6PM mi

B. Brosey 6PM mi

B. H. Brosey tPUN mi

M. P. Mood 6PM mi
H. Igarashi 6PM mi
H. P. Mood GPUN mi
Hot Identified UI mi

v. F. Bastea PSI
(. J. Hofstetter 6PM
Mt Identified SAI mt

V. f. Basten PSI
K. J. Hofstetter 6PM

IM 6PM

S. langer, et al. E6M mt
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Author

Inforaatlon

Cateaorv Report Number

Publication

Date

4-725* None 09/86

4-226 TB-86-38 Rev. 0 09/86

4-777* None 09/86

4-728

4-2291
4-730'

4-731'

4-232

TB 86-38 Rev. 0

EGG-TNI-7376

TB-86-30 Rev. 3

TB-86-41

ACS Symposium

09/86

09/86

10/86

10/06

10/86

4-233'
4-234'

4-234

TB 86-30 Rev. 3

TB 86-41

ACS Symposium

10/86

10/06

10/86

4-236*

4-237*

4-738*

4-739*

TB-86-30 Rev. 4

TB-86-5 Rev. 3

TB 86-30 Rev. 4

GEND-056

11/86

11/86

11/86

11/86

4-740*

4-241*

TB-86-5 Rev. 4

T8-86-48

12/86

12/86

4-242* TB-86-47 12/86

4-243* TB-86-46 12/86

4-244* TB-86-27 Rev 2 12/86

4-245*

4-246*

4-247'

4-248'

TB 86-5 Rev. 4

TB 86-48

TB 86-47

TB 86-46

12/86

12/86

12/86

12/86

4-249* TB 86-27 Rev. 2 12/86

4-290* TB 85-36 Rev. 1 02/87

4-251* EGG-THI 7533

GEND-INF -081

02 87

0? 87

4-292* TB 87-05 Rev. 0 03 87

Title Nan

Radiation and Health Effects—A Report on the THI-2

Accident and Related Health Studies

Summary of Fuel Quantities External to the Reactor Vessel

Radiation and Health Effects - A Report on the THI-2

Accident and Related Health Studies

Summary of Fuel Quantities External To the Reactor Vessel

THI-2 Radiation Monitor Data Report
Reactor Building Baseaent Mall 6amma Heasureaents

Cerium 144 as a Tracer for Fuel Debris

Fission Product Behavior In the THI-2 Core: Preliminary
Evaluation of Transport and Chemistry
Reactor Building Basement Wall Gamma Heasureaents

Cerium 144 as a Tracer for Fuel Debris

Fission Product Behavior in the THI-2 Core: Preliminary
Evaluation of Transport and Chemistry
Reactor Building Baseaent Mall Gamma Measurement

Reactor Building Concrete Core Samples
Reactor Building Basement Wall Gamma Measurement

THI-2 Instrumentation and Electrical Program
Final Evaluation Report
Reactor Building Concrete Core Saaples

Cleanup Filters (WDL-F6A and D and WDL-F9A and B) Fuel

Quantification

Decay Heat Vaults (AX-S01 and AX-S02) and RB Spray Vaults

(AX-S03 and AX-504) Fuel Quantification
Assessaent of RB Baseaent Postdecontaalnatlon Exposure
Rates

One Hundred Twenty-Five Day Leaching Data for Baseaent

Concrete Cores

Reactor Building Concrete Core Saaples

Cleanup Filters (W0L-F6A A W01 Fuel Quantification

Decay Heat Vaults (AXS01 and AX502) and RB Spray Vaults

Assessment of RB Basement Post-Decontamination Exposure
Rates

One Hundred Twenty Five Day leaching Data for Baseaent

Concrete Cores

Characterization of Sedlaent on Reactor Building
Baseaent Floor

Examination of Concrete Saaples froa the THI-2

Reactor Building Baseaent

V. H. Behllng
J. E. Htldebrand

V. H. Behllng

J. E. Htldebrand

R. 0. HcCoralck

B. H. Brosey
J. Greenborg
D. W. Akers. et al.

H. Brosey
Greenborg
W. Akers et al.

B. H. Brosey
R. E. Lancaster

B. H. Brosey
C. W. Nayo

Reactor Building Liner Wall Radiation Neasurt

and Activity Estimate

ents

R. E. Lancaster

P. J. Babel

P. J. Babel

B. H. Brosey

C. H. Dlstenfeld

R. E. Lancaster

P. J. Babel

P. J. Babel

B. H. Brosey

C. H. Dlstenfeld

H. P. Wood

D. W. Akers

G. S. Roybal

B. H. Brosey

GPUN

GPUN

EGAG

GPUN

GPUN

EGAG

GPUN

GPUN

EGAG

GPUN

GPUN

6PUN

EGAG

GPUN

GPUN

GPUN

6PUN

GPUN

GPUN

GPUN

GPUN

GPUN

GPUN

GPUN

EGAG

GPUN

SAAE"
Custodian

RKH

HLR

NLR

HLR

HLR

mi

MLR

NLR

NLR

NLR

HLR

MLR •

NLR

HLR

HLR

MLR

NLR

HLR

HLR

HIR

HLR

HLR

HLR

HLR

HLR

HLR
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Information'
Cateaar* leaart Baaber

11 86-30 Bev. 4

■ucl. technology Vol.

Publication

tote

4-743*

4-744*
03/81

16 03/87

• -?»< Tl 86-46 Bern. 1 89781

4-296* 18 81-1? Bee. 8 89/81

4-247< IB 87-14 lev 8 86781

4-798* TB 66-38 lev 1 87/87

4-744* U-Sta. -17.04 87/81

4-260

4-761*

4-767*

SM 87-83 Re. 8

IB". -17.0? tev. 1

166-TRI -7841

87/81

81/81

89/81

4-763* SM-S7-4 Bev. 1 10/87

Agther

"tie

Seal Injection filter (HU-f-4A/B Beaa/AlOTt
SM Accmuntablllty Sumzaary

t lafaraattea Categories:

l-tenerel TRI-2 Accident;
2-leecter Vessel lag Ian Laalnatlan,
3-ICS legion Fisstaa Predact Inventory Laatnetlons. aad

1-II-tCS Fission Predact Inventory ixaalnatlaas (laclades tenera) FPI (Source Tera) References)

my list

Reader Building Baseaent mall team Heasureaents 8. N. Brosey
A Comparison et Meaiured Radionuclide telease totes frea V. f. Bastea el al.
INI-2 Care Bebris for Btfferent Oxygen Chemical Potentials

Assessaent of IB Baseaent Pest-decontaataattoa B. N. Brosey
Loosere Bates

Characterization of teacter Coolant Heed Tanks *l* P. J. Babel

and *C* for leader Feel
SAP) Accountability Iwaaery far Makeup Pump looa 6 ( B. Aoclatr
(AX006)

laaaary of Fuel Quantities (eternal te the leader C. N. Btstaafeld
Vessel

Seal Injection Filler (NU-F-4A/B) learn/A1026 SM (. D. Auelair

Accountability Suaaary

Oeborattng Deal ner a 1 1 zer s SM Accountability
SM Accountability Summary for Makeup Pump Beam B
TRI-7 Fission Product Inventory (sttaates (draft)

P. J. tobel

(. 8. Auelair

E. I. Tolaan

R. aishte

(. 8. Aoclatr

PSI

6PM

tPUB

GPM

6PM

(PUB

EGM

Castadtea

mi

mi

mi

mi

mt

mi

mi

mi

•41

Ml

PA4

AMI. I

BAPl

BCl

8RI
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I6M

(GAt-(N

Analysis and Measurement Services (Kaaxvllle. IB)

Argaane Rational laboratory
Areanae National laboratory- -last (Chicago area)
Burns A lee Co.

tobcecfc 6 Mllcex Co.

Belt Is Atomic Power laboratory
Battel le Celuabus laboratory
Beehtel Betleael. lac.
Ireekhavea tollenal laboratory
(Mltii Associates, lac.

(deaden, (ermeshaasea and brier. Inc. -Idaho

(dgerten. (eraesheasen and trier. Inc.—Inergy Rtasur its (Las Vegas. «vi



b. Company list (continued)

El Energy Incorporated
Em Envlronaental Heasureaents laboratory
EPA United States Envlronaental Protection Agency
EPA-EHSl-LV United States Envlronaental Protection Agency Envlronaental Monitoring and Support Laboratory -las Vegas. NV

EPRI Electric Power Research Institute
ESA Engineering Science and Analysis
FAI Fauske and Associates Inc.

FHRC Factory Hutual Research Corp. (Norwood. HA)
GPUN General Public Utilities Nuclear

HEBL Hanford Engineering and Developaent Laboratory
HEM United States Department of Health. Education and Melfare

JCPL Jersey Central Power and Light Co.

LANl Los Alamos National laboratory
LASl los Alaaos Scientific Laboratory
IBAER1 Lovelace Bloaedlcal A Envlronaental Research Institute, Albuquerque, NH

ILNi Lawrence Llveraore National Laboratory
NEC Metropolitan Edison Co.

RPR MR Associates

NAI Nuclear Associates International

NCSI Nuclear Consulting Services. Inc.

NRC United States Nuclear Regulatory Commission:

IE Office of Inspection and Enforceaent;
SIG Special Investigation Group;
ONRR Office of Nuclear Reactor Regulation

NSAC Nuclear Safety Analysis Center

> NUS Nuclear Services Corporation
. NYU-MC New York University Radical Center
ru ORNL Oak Ridge National Laboratory

P-GC Porter -Gertz Consultants

PEC Philadelphia Electric Co.

PLAG Plckard. Lowe A Garrlck

PNL Pacific Northwest laboratories

PSI Physical Sciences Incorporated
PSU-NED Penn State University -Nuclear Engineering Oept.
Quadrex Quadrex Corporation
RI Rockwell International

RI-RHO Rockwell International -Rockwell Hanford Operations
SAI Science Applications Incorporated (Rockvllle, HO)
SHI Sandla National Laboratories

1EC Technology for Energy Corporation (Oak Ridge, TN)
TIO EGAG Technical Integration Office

UEAC United Engineers and Constructors

UXA(A United kingdom Atomic Energy Authority
VAA Vance A Associates

M Mestlnghouse

c. The publication's list of References has been used In generation of this list.
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d. The document Is In microfiche form.
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APPENDIX B

TNI -2 SAMPLE EXANINATION PLAN FOR CSNI

This appendix describes the program of TNI -? saaple examinations to be

performed by the Committee for the Safety of Nuclear Installations (CSNI)

Joint Task Force on Three Nile Island 2. The examination prograa (a) will

be conducted by the CSNI aeaber countries and (b) Is Halted to the saaples

that were available for shlpaent In early 1987. Initially, EGtt Idaho

prepared a "strawman plan of examinations of saaples to be Included In the

first shlpaent taking Into account the Interests and the experlaental

facilities of the organizations concerned." The plan Included

suggestions for examination results, report foraat, and extent. In

February 1987, a conference of OECO and domestic experts was held to select

saaples for the OECO/CSNI TNI -2 saaple examination prograa. One saaple

collection was packaged and shipped to Canada In a CNS 1-13C cask (June and

July 1987). The other saaple collection was packaged and shipped to the

European countries In the French IU-04 cask (July and August 1987). Table

B-1 Is the list of saaples that were furnished to the OECO/CSNI

laboratories.

In FY 1988, the specific examination prograa for each saaple will be

developed.

a. OECO/NEA/CSNI docuaent SEN/SIN(86)18. Summary Record of the First

Heeling held at EG&G Idaho Offices, Idaho Falls, USA on April 28 and 29,
1986.
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TABLE B-1. TRI-2 ACCIDENT SAHPLES FOR THE LABORATORIES OF THE OECO/CSNI JOINT TASK FORCE ON THI-2

Saaale Number

Saaole Type Canada France

11 -7 -E

IRC FRG-KFA FRG-KFK Sweden Switzerland United Klnodoa

Reactor vessel

lower head core

debris (rocks)

7-1

11-5-F1

11-1 -A

11-5-A

11-7-A

11 -4 -G 11-2-0

Upper core loose

debris

H8 (3b ca)
HB (56 ca)

HB (77 ca) HO (36 ca)

Upper core fuel

rod segments

« (lower 1/2)
3-6 (bta 6 in.)
11-3 (bta 6 In.)

1/2 of 2

1/2 of 3-10?

1/2 of S

3-35 (bta 6 In.)

1/2 of 2

3-70 (bta 6 In.)

1/2 of 5

3-00 (bta 6 In.)

3-94 (bta 6

In.)

Upper core

control rod

segments

3-3 (bta 6 in.)
3-13 (bta 6 In.)

3-7

3-9 (bta 6 In.)

lower core fuel

rod segments

G12-R0-B
K9-R14-4

K9-R14-S

Lower core burn

able poison rod

secernent s

G12-R16-2 G12-R13-4

G12-R16-4

Core bore core

sections

B8-P1-F

D8-P3-A?

G12-P1-DS

K9-P1-H

D8-P1-E

G12-P1-01

DB-P2-B

D8-P3-A1

07-P4-E

DO-PI -A

G12-P1-B

K9-P1-F

K9-P2-A

07-P4-B

D8-P3-C

G12-P1-C2

G8-P1 1-H

K9-P2-F

D8-P3-B

G12-P1-C1

K9-P1-B

K9-P2-B

Core bore rocks D8-P4-B

K9-P4-G

K9-P3-H

07 -PS

G12-P2-E

G12-P6-E

G12-P9-B

G12-P10-A

NS-Pl-E

D4-P1-B

GB-P4-A

GO-PS-A

612-P10-C

K9-P3-B

K9-P4-C

NS-P1-B

07 -P3

07-PO-B

G12-P10-B GB-PB-C D4-P2-B

K9-P3-G
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DCMTiriCATION NtnOUlS ON COM O>MP0HrjlTS

At cached la 4 auamvery of tha Identification niaabara for fuel elaaenca. control elamenta,
and BPHA ratalnara. Also Included ara flguras ahowing tha location of thaaa niaabara on

the component, and tha original orientation of tha component In tha cora grid array.

HKWSIM;

Thia Information waa extracted from TMI-2 atart-up Information and waa provided by
Joa McCarthy of CPU* Fuel Management in Paralppany. It la provided for purpoeea of

Identifying tha original location and orientation of component a picked up during
defuellng.

O

O

o

ro

w

I iitnicATion i ua.
Thla information caa ba uaad by defuellng oparatora and othara to determine, for any

ccaaponenta la tha cora, where It waa located before tha accident and how It waa

orlaatad la chat location. For lcaaa which have tha Identifying mark, vleual

obaarvatlon will allow a mora coaplete accounting of canister or aaaple container

content* for tha permanent record.

6HASBSBL.

I

Tabla 1. Fuel Clamant Identification va.

Table 2. Control Clamant Identification

Table 3. BP«A Retainer Identification

Figure I. Fuel Clamant 10 Number

Orientation

Figure 2. Control Clamant ID Number

Orientation

Figure J. Burnable Polaon Rod Aaaoably
Retainer ID

Cora Crld Position
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10 of Fuel

Element

Core Grtd ID of Fuel Core Grtd 10 of Fuel Core Grtd

Location i Element Location Element Location

NJ00E3 iM7 NJOOQP IL4 NJOORS !F7

NJ00PM :M4 NJOOQQ FI2 iNJOORT K3

NJOOPN iE4 NJOOQR !M3 : NJOORU :K4

NJOOPP EI2 NJOOQS :e3 ! :NJOORV :LI1

NJOOPQ Nil NJOOQT ;mi3 : NJOORW iF3

NJOOPS NI2 NJOOQU NIO : NJOORX :e6

NJOOPT •012 NJOOQV :G3 : NJOORY ;mio

NJOOPU :N4 iNJOOQW :lio i NJOORZ :N9

NJOOPV iD4 NJOOQX ;c7 : NJOOSO G4

NJOOPW C5 NJOOQY :h6 : NJ00S1 09

NJOOPX :01 1 iNJOOQZ :F8 : NJ00S2 :h3

NJOOPY ;cn NJ00R1 ;ti9 : :njoos3 ;l9

NJOOPZ ;ei3 NJ00R2 G5
:
;njoos4 ;f9

NJOOQO 05 NJ00R4 :k5 : NJ00S6 :m8

NJ00Q1 N6 NJ00R5 09 i NJ00S7 Fll

NJ00Q2 010 NJ00R6 F6 i NJ00S8 ;m6

NJ00Q3 L12 NJ00R7 01 : NJ00S9 06

NJ00Q4 D6 NJ00R8 Ell : NJOOSA LI3

NJ00Q5 :F4 NJ00R9 Mil ! NJOOSB K12

NJ00Q6 :m5 NJOORA ;hi2
•

NJOOSC CIO

NJ00Q7 K3 NJOORB :N8 NJOOSG N5

NJ00Q8 C7 NJOORC 08 : iNJOOSH :h7

NJ00Q9 K13 NJOORD
'

H4 : njoosj H9

NJOOQA G13 NJOORE ;p7 :
NJOOSK L7

NJOOQB

NJOOQC

C9

:K1I

:NJOORF

NJOORG

69

:L3

NJOOSL

NJOOSM

K10

G10

NJOOQD X7 NJOORH iFI3 ! NJOOSN :c6

NJOOQE :g9 NJOORJ iKM i NJOOSP :P9

NJOOQF ;hio NJOORK G14 : NJOOSQ :g2

NJOOQC E7 NJOORL :B7 : NJOOSR :l5

NJOOQH

NJOOQJ

NJOOQK

Gil

E9

NJOORM K2 :NJOOSS GI2

NJOORN IF5 i -NJOOST 08

F10 iNJOORO L8 i NJOOSU 010

NJOOQL :L6 NJOORP Gd i :NJOOSV ;n7

NJOOQN E5 NJOORQ G6 ; iNJOOSW 107

NJOOQN :k9 NJOORR H8 NJOOSX H13
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ID of Ftatl Coro Orld ID of Fuel Core Ortd

Clement Location j C'omertt Location

NJ003Y C8

HJOOSZ Eo

NJOOTO EIO

NJOOTI N5

NJOOT2 Nil

NJOOT3 K6

NJO0T4 Dll

MJOOT5 DS

MJOOT6 MI2

MJ00T7 C4

NJ00T8 DI3

NJ00T9 012

MJOOTA D3

MJOOTB C12

MJOOTC A9

MJOOTD DM

NJOOTC NH

NJOOTF A6

MJOOTF CI3

MJOOTG F15

NJOOTN R6

NJOOTJ LIS

NJOOTK RIO

NJOOTL R7

NJOOTM Gl

NJOOTN

NJOOTQ

Fl

LI

NJOOTR

NJOOTS

'

02

C3

NJOOTT 013

riJOOTU

NJOOTV

MI4

P4

NJOOTW AIO

NJOOTX PI2

NJOOTy A7

NJOOT2 N2

NJOOUI Bit

NJ00U2 E2

NJ0OU3 R9

NJ0OU4 812

NJ00U5 EM

NJ00U6 P5

NJ00U7 Pll

Njrjoua 03

NJ00U9 N3

NJOOUA BIO

NJOOUB B8

NJOOUC A8

NJOOUC B6

NJOOUO R8

rsJOOUE HM

rsJOOUF H2

NJOOUN NI3

NJOOUJ 04

NJOOUC L2

NJOOUL LM

njoouti P8

NJOOUN PIO

Njrjouo M2

riJOOUP P6

NJOOUO FM

NJOOUR F2

NJOOUS CIS

NjrjOUT B4

riJOOUU HI

NJOOUV r.15

rUJOUW Kl

rUOOUX 65

ftJOOUY HIS
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Control 10 of Cont. Core Orld

Clement Clement Location

BPIU B203 NS

BPftA B204 CIO

BPtU B20S MI2

BPftA 8206 E12

CRA CI23 HB

CRA CI24 B6

CRA CI23 HM

c»a CI26 P8

CRA

CRA

CI27

CI 28

H2

Ell

CRA cm nil

CRA CISO MS

CRA CI3I ES

CRA CI32 BIO

CRA CI33 FM

CRA CI34 LM

CRA CI3S PIO

CRA CI36 P6

CRA CI37 L2

CRA CI38 F2

CRA CI39 B6

CRA CI40 F8

CRA CI41 HIO

CRA CM2 L8

CRA CM3 H6

CRA C144 08

CRA CMS

CI46

HI2

CRA N8

CRA

CRA

CM7

C146

H4

FIO

CRA C149 HO

CRA

CRA

CISO

CI5I

L6

FB

CRA CIS2 012

CRA CI53 NI2

CRA CIS4 N4

CRA CI S3 04

Control 10 of Cont. :Cort frM

Element Clement Location

CRA CI56 CM

..CRA CI57 '. EI3

CRA CI56

'

MI3

CRA CI59 01 1
CRA CloO OS

CRA CI8I M3

CRA J C162 C3

CRA

'"

CI63 C5

CRA CIB4 E9

CRA CIBS
.

Gil

CRA CI 6*5 icil
CRA CI67 M9

CRA CI68
"

M7

CRA CI69 K5

CRA CI70

'"

65

CRA C171 E7

CRA CI72 C9

CRA

"

CI73 613

CRA CI74 KI3

CRA CI75 09

CRA"'""."'" c,r7 K3

CRA CI7B 63

CRA C179 C7

CRA CI80 69

CRA C18I K9

CRA CI82 K7

CRA CI83 "67
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Number is here

This tag always has first

two characters of ID Number
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South side of element

This tag always has last four

characters of ID Number

r-osas

Figure C-1. fuel eleaent ID nunber orientation.
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Number deeply
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Figure C-2. Control element ID number orientation.
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Number is here

83080

Figure C-3. Burnable poison rod assembly retainer.
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TNI-? AEP SAMPLE INVENTORY ANO DISPOSITION

Location or Status

Saanle Description Sample Number laboratory Building Container Dlspos

A. Ex-Reactor-Coolant-System
Characterization:

1. Auxiliary and fuel handling

buildings:

a. Liquid:

(1) Reactor coolant bleed

Tank A (125 ml)

(?) Reactor coolant bleed

Tank B (ISO al)

(3) Reactor coolant bleed

Tank C (ISO al)

(4) Makeup jnd purification
demlnerallzer B (40 aL)

(S) Neutrallzer tank

b. Sediment:

(1) Reactor coolant bleed

Tank A (60 g)

(2) Makeup and purification
demlnerallzer A (resin)

(10 g)

(3) Makeup and purification
demlnerallzer B (resin)
(40 aL)

c. filter housing contents

(filter paper, liquid, and

collected solids):

(1) Makeup and purification

system

(a) Demlnerallzer ? Consumed

pref liters

consumed

Consumed

Consumed

Consumed

INEL TRA-6S7-PSA Shielded SS gal drum RUNC

IUDL-T-BB

Consumed

Consumed

Consumed
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* '- (caaltaaM)
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Ib| eaalnerallter
after filler

Inject tea syttea
filters

i teacter eat King

a Hauld:

HI Baieaeai m ft ,1,
(110 «)

(IM at)

(31 mettaaeaee tuirirell
|4S at)

(4) let-emt laBJ .,,
(200 at)

-»"

(S) leader eoelaat drain
teak (120 at)

B. Sediment

(M meseaeat 3QS It el.

(■•HI

(?) mateaent 32$ ft ,i
l» II

13) let lea

(1 fll
lUtrwell

(4) NMMri tmm pit
l»tl

HI leaeter caelant drain
lea* 10 1 ea)

Laaaratmr.
iellaint J«BUHC

Cams

Ceati

Cease

Censaaed

Ceasuaed

Censaaed

Caaaaaed

Cans

Cams

Caati

I«tl TM-e$7-a$* ss aal drum

Caasaaed



TNI-2 AEP SAHPLE INVENTORY AND DISPOSITION Page 3 of 36

Location or Status

Sample Description

A.2.b. (continued)

(6) Baseaent floor (282 ft

el.) outside D-rlng
areas:

Concrete bores:

Floors(D

(2)

347 ft el. (B)
30S ft el. (6)

Baseaent walls:

D-rlng wall:

3000 psI wall:

Block:

d. Air cooler panels
(5 30 x 40 1n.) surface

deposits

B. Reactor Coolant System (RCS)
Characterization:

1. RCS surface deposits:

a. A-loop RTD thermowell

b. A-loop S.6. aanway cover

backing plate

c. A-loop S.6. handhole cover

liner

d. B-loop S.G. aanway cover

backing plate

e. Pressurlzer aanway cover

backing plate

Sample Number Laboratory

#1 Sludge
Liquid
#2 Sludge
Liquid

A-1439. B-2

C-54

INT 80

A-1440, Al

SUB-2

UB-6

C-3-3

777

INEl

INEl

INEL

INEl

INEl

INEL

INEL

INEL

Building

TRA-6S7

TRA Hot Cell

TRA Hot Cell

TRA-6S7

TRA-6S7

TRA Hot Cell

TRA Hot Cell

Container

TBD

General Debris Container

No. 3

General Debris Container

No. 3

TBO

TBO

General Debris Container

No. 3

General Debris Container

No. 3

N/A INEL

N/A BCD a. J. Hot Cell TBD

N/A BCD W.J. Hot Cell TBD

N/A BCD B.J. Hot Cell TBO

N/A BCO H.J. Hot Cell TBD

Disposition ReccanaMidatlon

Assuaed that exaalning laboratory (SAI)

destroyed.
Assumed that exaalning laboratory (SAI)

destroyed.

Consumed

Consumed

RWMC

Ship to Netherlands

Ship to Netherlands

RUHC

RUNC

Ship to Netherlands

Ship to Netherlands

Samples and panels destroyed

Assumed destroyed.

Destroy after 11/87.

Destroy after 11/87.

Destroy after 11/87.

Destroy after 11/87.
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latattaa a, ttatat

I. (ceatleeee)

2. Itt Sedlaent

a A- leap S.S. take sfteet tea
lease debris:

(1) Particle 1 (1.0 a.
S4 e/cc)

III Particle 2 10. I a.
« » t/ee)

I- leap $.». lake sheet tea
lease dear Is.

(I) IBfi Culler lien

la) >10M »a (la
telullmn)

(b) 1000 te 710 ma

(In solution)

(c) 300 te ISO aa (In
so let Ian)

Id) rISO ma (ta

telutlen)

(21 MM Col lee t lea:

la) >1000 ma:

I. Particle 1

ii.

111.

AS6-P1

AS4-P2

lv

V

• 1.

vll

Particle 2

Particle 3

Particle 4

Particle 1

'article I

Particle 1

N/A

B/A

l/A

a/A

IN

TBI

TIO

no

TM

no

IM

oamtTUri himm Container

I ill

IML

INil

IMl

IMl

IMl

llA-mSI (a wing)

IM -ISI (a wing)

TM-eST. PSM s ^i ,uck backet

TM-.S7. PSM S aal black backet

1IA-447. PSM s aal black backet

TM-4S7. PSM t gal black backet

NCI

NCI

NCI

MCI

NCI

MCI

MCf

LLtJen_!»i

tetala aertlaa at ttA-4Sf

lata la par I tea al TIA-447

TM-M7 s torage peel

1M-607 storage peal.

TM-M7 storage peel

TM-607 star age peel

TM

III

TM

TM

TM

TM

tM

Ufa.



TNI-2 AEP SAHPLE INVENTORY AND DISPOSITION

crlotl

ued)

Sample Number

Location or Status

Saaple Oes

B.2.b.(2)(a) (conttn

Laboratory Building Container

vlll. Particle B TBO BIM HCf

Ix. Particle 9 TBO BIM HCF

x. Particle 10 TBO BIM HCF

xl. Particle 11 TBD BIM HCF

xll. Particle 12 TBO BIM HCF

Kill. Balance TBO BIM HCF

(b) 1000 to 710 urn TBO BIM HCF

(c) 710 1to 300 urn TBO BIN HCF

(d) 310 1to ISO in TBO BIM HCF

(e) <1S0 pro TBD BIM HCF

(f) Flit.;r and fines TBD BIM HCF

Reactor Vessel Internals

Examinations:

Control rod leadscrews:

a. H8:

(D H8-1 (304 SS) N/A INEl

(?) H8-2 (32 1n. long): Sample 17

(17-4) (ann.)

INEl

Saaple 18

(17-4)»

INEl

Saaple 19

(17-4) (ann.)

INEL

Sample ?0

(17-4) (ann.)

INEL

Saaple ?1

(304) (ann.)

INEL

TAN (outside TSC

IRC. Ra 218 Korth file cab.

IRC. Ra 218 Korth file cab.

IRC. Ra 218 Korth file cab.

IRC. Ra 218 Korth file cab.

Page 5 of 38

Disposition Recceaaoaaatlon

TBD

TBO

TBD

TBD

TBO

TBD

TAN-607 Storage Pool.

TAN-607 Storage Pool.

TAN-607 Storage Pool.

TAN-607 Storage Pool.

TAN-607 Storage Pool.

RWHC

Retain at IRC.

RWHC

Retain at IRC.

Retain at IRC.

Retain at IRC.
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la)

111 iostr..,,«,,

lecallaa ae
fWn

(iil)l (ceatlaaed)
Mll.tlr. S-tltlflfi tltMliiien !»i«a»afln»n_

(3) Mai

(4) M-4

IS) M-S

II) M-»

111 M-7 (ij.a ph. 44 i«.

leeg):

M "n. ,

lm '"• ■■ "« «•*«» Mia ca» ,,u„ ., Itt

Sample 21

(104)
..I

Itt i tm I eat tide)

Pat

ISC

Saaple 1

(caeb)4
IMl

M(

Saaple 10

(eea.)

..b

Sample lia IK. M 111 teeth file cM. aetata at IK

Sample 12 IMl

(assaaed
TIA-eSt

1
.-»

m*x

Sample 13a

(Mil
IMl IK. ta 211 torth file cab. ReUla at IK

Saaple n IMl

(assaaed)
1IA-44) ..1

M

Sample 14a
Ml

IMl IK. a> 111 torth rile cab. Reuta at IK.

Sample He

(Ml)
IMl IK. aa 2H Korth flit cat. Reteta at IK.

MCM 7

DICM I

MCM 9

MCM 10

..b

..b

-.1



TNI-2 AEP SANPLE INVENTORY AND DISPOSITION Page 7 of 38

Location or Status

Sample Description

C.l.a. (continued)

(8) H8-8 (304 SS-48 In.

long):

(9) H8-9 (32 In. long):

b. SB:

(1) B8-1 (48 In. long):

Saaple Number laboratory Building

DECON 3

DECON 4

DECON S

DECON 6

Sample 1

(11-4)*

Sample 2a

(17-4) met

Sample 3e

(17-4) met

Sample 4d

(17-4) met

Sampia 5

(17-4)»

Sample 6

(comb)*

Sample 7a

(304) aet

Sample 7b

(410)

Sample 7c

(304)

Sample 8*

(17-4)

Saaple 6

(17-4)4

Saapla la

(17-4) aet

Saaple 8d

(17-4) aet

„ b

„b

—
b

_.b

INEl

INEl

„b

„b

INEL

(assumed)

INEL

(assumed)

„
b

IRC, Rm 218

TRA-6S7

TRA-6S7

Container

IRC. Rm 218 Korth file cab.

IRC. Rm 218 Korth file cab.

IRC. Rm 218 Korth file cab.

Korth file cab.

„
b

„b

INEL TRA-6S7 —
»

(assuaed)

INEL IRC, Ra 218 Korth file cab.

INEL IRC, Ra 218 Korth file cab.

Disposition Reccuamendatlon

RWHC

Retain at IRC.

Retain at IRC.

Retain at IRC.

Retain at IRC.

RWHC

RWHC

RWHC

Retain at IRC.

Retain at IRC.
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lata t lea ar Statu*

ltmT.1l tinnnin

C 1 k (!) (CMtlaaad)

ID M-2 (304 SSI

131 111 (com ) (41 la

leag):

(4|

IS)

141

M-4

M-J

M-»

ID M-7

19

leadscrew s

tee Ilea:

I tat* lewar

Sample I

(11-41*

Saaple 1

(17-4)

Saaple 7a

(17-4) aet

Sample 3d

(17-4) met

Saaple 4

(11-4)«

Seaale S

I3M)«

Saaple 4a

1304) att

Sample 4b

(304)

l/A

Itag 1

■lag 2

ling 1*

ling 4

■lag 4

ling i

ling 74

IMl

(assaaedl

IMl

Ml

lata

IMl

IMl

IMl

(assa

lift

IMl

IMl

IMl

..b

IMl

Kl

Kl

Kl

Kl

Kl

Kl

Kl

1IA-44I

IM (aattlee)

IIA-44J

IK. tm 211

IK. la 211

TU-M1

IK. Ill

tW.llfrfT

IK

..b

terlfc file cab

tort* file cM.

Kerth file cab

IM (aatstM) TK

IM 1 oatslde) IK

IM (eat Hem) TK

IM (outside) TK

M.J Mt Cell

H.J. Hot Call

H.J. Mt Call
H.J. Mt Cell

H.J. Not Cell

H.J. Mt Cell

H.J. Mt Cell

flllllTltm liriaajiimiiij

Retain al IK.

Retain at IK.

aetata at IK.

KB destroy.
KB Ms tray
Kl destroy
Kl destroy
Kl destroy
Kl eat trey
Kl Mstrey.
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Location or Status

Sample Description

D. Core Material Samples from lower

Head Region:

South area:

a. 7-1 (S0.1 g)

b. 7-6 (1.0 g):

c. 7-6 (0.4 g):

d. 7-7

e. 7-8

2. Southeast area:

a. 11-1 (39.7 g):

b. 11-2 (123.9 g):

Sample Number laboratory Building Container

7-1 -A

7-1-B

7-1-C

7-1 -D

7-1-E

ANl-E

INEL

„b

„b

__b

TRA-6S7 PSAN

Cave #1

1-1/4 dla. aet mount

1 pt paint can 7-1-B

— „b

— __b

7-7 INEL TRA Hot Cell 1 Bucket THI-2 Core Bore

6B-PU

7-8 INEL TRA HC-back

area

Can

11-1-A

11-1-B

11-1-C

11-1-0

„b

ANL-E

INEL

INEL

TRA-651

TRA-6S7 PSAN

cave #1

TRA Hot Cell 3

back area

1-1/4 dta. aet mount

1 pt paint can 11-1-C

Can 11-4E. 11-4F. 11-6C.

U-1D

11-2-A INEl TRA Hot Cell 3

back area

Can 11-2A

11-2-B

11-2-B

alcrocore

INEL

ANL-E

TRA-6S7 PSAN

cave #1

1 gal can 11-5-B. 11-4-A,

11-2-B. 11-7-0. 11-7-B with

shielding

11-2-C INEl TRA-6S7 PSAN

cave #1

1 qt paint can 11-2-C

Disposition Recoraiendatton

TBO

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

IAN Hot Shop Pool.

TBD

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

11-2-D
b



INI? MP Sami IMtaiMT AM tltPMIIIM
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lie Mf.crlel.aa

•2 iceetlaatd)

e. 11-4 (101.1 g): 11-4 -A IMl

"-4.A AM-I
alcrocore

iauBliaa, If liltirt

tatldloa
tWUIfrtf UtttiMir »K

1M-641 PSM t gal caa 11-4-1. 11-4-A. TM Mt 1Mb Peal
came fi 11-2-1. 11-7-1, ii.j.g «i,n

»•< »M -eei.

skteldtag

ULf£-

d. 11-4 (441* g):

11-4-1

11-4 -C

11-4-1

11-4-1

ll-4-f

11-4-C

11-4-1

IMl

IMl

IMl

IMl

11-4-A ..k

11-4-1: IMl

11-4-11 AM-I
alerac are

11-4-12 AM-I
alerac ere

11-4-12 AM-I

aleracere

11-4-14 AM-I
aleracore

11-4-14 AM-I
aleracart

IMl

IMl

IM-647 PSM 1 mt HiKl co ......
cave #1

1-1/4 aia aal aaaat

IM-647 PSM I aal caa 11-4-0 wltkeat
cave #1 sfcleldlag

IM Mt Call 1 CM 11-41. 11-41, 11-4C.
11-11

TRA Mt Cell 1 Can ll-tf. ll.«. 11_«C.
11-11

TM-647 PSM 1 gal can 11-4-1, 11-4-A.. TM Mt
cave #1 n-2-8, n.j.0> ',.,., ;»,„

"" "•«

shielding

TM

TM

TM

m

tit

IM Mt Shop Peel.

TM

IM Mt Snap Peel

IM Mt Mm Pool

TAJ Mt Snap Peal

AWeJmfl "##! ,

IM Mt
1RA-64I PSM 1 mat caa 11-4-C
cave #1 with skteldtag

TM Mt Cell 1 Can labeled 11-4-1 lease TM Ml
Mck area 11-4-1 lease. 11-4-11 vial

Peel

Paal.
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location or Status

Sample Description

D.2. (continued)

e. 11-6 (12.9 g):

f. 11-7 (118.8 g):

g. 11-8 (22.4 g)

Sample Number Laboratory Building Container Disposition Recoamandatl

11-5-E1

11-6-C

11-7-A

11-7-B

11-7-B

alcrocore

11-7-C

11-7-D

11-7-E

11-8-P1

(10.1 g.
7.4 g/cc)

11-8-P2

(7.3 g.
8.1 g/cc)

11-8-P3

(5.1 g.

7.9 g/cc)

INEL

11-S-E2 INEL TRA Hot Cell

11-5-E3 „b

11-S-E4 _.b

11-6-A

11-6-B

ANL-E

INEL TRA-657 PSAN

cave #1

INEl

„b

INEL

ANL-E

INEL

INEl

„b

INEL

INEl

INEl

TRA Hot Cell 3 Can labeled 11-S-E loose. TAN Hot Shop Pool.

back area 11-5-0 loose, 11-5-E1 vial

TRA Hot Cell 3 Can labeled 11-S-E loose, TAN Hot Shop Pool.

11-5-0 loose, 11-5-E1 vial

1-1/4 d1a met mount

1 pt paint can 11-6-B

TBD

TAN Hot Shop Pool.

TRA Hot HC 3 Gallon can 11-4-E, 11-4-F. TAN Hot Shop Pool.

service area 11-6-C. 11-10

TRA-6S7 PSAN 1 gal can 11-S-B, 11-4-A. TAN Hot Shop Pool.

cave #1 11-2-B. 11-7-0. 11-7-B with

shielding
TBD

TRA-657 PSAN 1 qt paint can 11-7-C

cave #1

TAN Hot Shop Pool.

TRA-6S7 PSAN 1 gal can 11-S-B, 11-4-A, TAN Hot Shop Pool.

cave #1 11-2-B. 11-7-0. 11-7-B with

shielding

TRA Hot Cell

TRA Hot Cell

TRA Hot Cell

Retain at TRA-6S7.

Retain at TRA-657.

Retain at TRA-657.
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74 ca (114 g):
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6 (remnant)
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IM-647

IM-441

TU-647

IM-647

IRA-64J PSM7 traa «ej

-.1

IM Mt Map Peal

IM-647 Ptyuj Bvua #1
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314 aesh

tM Ml Shap Pool
IM Mt MM Peal
IM Ml saap Peel
TM Mt MM Peal

Mtala at TM-647 if f

Mtala at TM-447 If f«

TM Mt Map Peal
IM Mt Map Paal.
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location or Status

Sample Description

E.l. (continued)

e. 94 cm deep (149 g):

2. Core Position H8:

a. Surface (71 g):

b. 8 cm deep (T g)

c. 36 cm deep (136 g):

d. 56 cm deep (153 g):

Sample Nuaber Laboratory

11 (lOg INEl

remnant)
Leach INEL

(90 g)
118 (met ANL-E

mount)

11C (met ANL-E

mount)

1 (remnant) INEL

1 (20 g) HEDL

1A (met INEl

mount)

IB (aet ANL-E

mount)
IE (met INEL

mount)
1H (met INEL

mount)

2 BM

7 (remnant) INEL

7 (23.1 g) CSNI-JRC

7 (7 g) CSNI -Canada

7A (aet ANL-E

Munt)
7B (met ANL-E

mount)
7E met ANL-E

mount)

3 (remnant) INEl

3 (8.8 g) HEDL

31 (met ML-E

mount)
3H (met ANL-E

mount)

Building Container

TRA-657 Cave fl 1 gal Pb shielded can

TRA-657

TRA-657? PSAN Drum #3

b

„b

„b

TRA-657

TRA-6S7

Disposition RecoaaenMtlon

TAN Hot Shop Pool.

RWHC

TAN Hot Shop Pool.

Retain at TRA-657 If found.

Retain at TRA-657 if found.

Retain at TRA-657 If found.

TAN Hot Shop Pool.

TAN Hot Shop Pool.
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lacatiaa at lutes

female Mscrlatlen lifter ner. MlldlM

1.? a (eeattaaedi

e Tt ea deep (141 g|: I (reaaaat)
M (aet

K (aet

M (aet

M (aet

IMl

AM-I

AMI

AM-I

AM-I

IM-647

f. 7? ca deep (141 a): 1 (remnant)

1 (It 1)

IMl

CStl-l ranee

lit -64)

9-7 IMl IM Mt Call fl Can f9

1-1 IMl IM Ml Cell fl Caa fl

9-4 Ittl IM Ml Cell fl Caa fl

9-1 IMl IM Mt Cell fl Caa fl

9-6 IMl IM Ml Cell fl Caa fl

4-7 IMl IM Ml Cell fi Caa fg

91 (aet AM-I

M (aet AM-I

1. large voluae samples retrieved

.tfttl"rtf Usees it lea y ( eaaj la i
•

■
-j

TM Mt Mm Paat.

IM Ml SMp Peel

TM Mt Skap Peel

TM Mt Saap Pool

TM Mt Shop Pool

IM Mt Skap Peal

IM Mt Snap Peal

TM Mt SMp Peel

Cere Positions 111-17 am*

F11-12 (44 g)c

Cere Pesitloat H11-1I am*

■U-17 (414 gl«

Care Past! laat M-» and Ml

13 fll*

Cara Pesltlees M3-4 aM 111

IK g|«

Care Pesittaas 14-4 aM 14-4

(11 fl»c

IMl TU-647 a-«1ag
Mt Cell

IMl IU-647 a-wlag
Mt Cell

IMl IM-647 m-wlng
Mt Cell

IMl TM-441 a-wlag
Mt Cell

IMl TRA-647 n-wlag
Mt Call

TM Mt TrMf Paal

TM Mt SMp Pael

TM Ml ShM Paal

IM Ml «"- Nat

TM Ml «kM Paal
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location or Status

Sample Description Saaple Number laboratory Building Container

E.3 (continued)

f. Core Positions 88-9 and C8-9

(61 9)c

F. Core Distinct Components:

1 . Upper core region:

a. 6-in. fuel rod segments from

core cavity periphery:

INEl TRA-657 a -wing 7

Hot Cell

(1) Segment 1 (Core
Position 11)

N2-? ANL-E

(?) Segment 2 (Core
Position LI):

N2-1

Upper half 2-b CSNI-France

Lower half 2-4 CSNI-KFK

(3) Segment 3 (Core
Position N2)

N2-3 ANL-E

(4) Segaent 4 (Core
Position H2):

SR-III

Upper half 4-b INEL TRA Hot Cell 1

lower half 4-a CSNI -Canada

(5) Segaent 5 (Core

Position H2):

SR-I

Upper half S-b INEL TRA-657

Lower half 5-a CSNI-KFK

(6) Segaent 6 (Core
Position N2'

SR-I I INEL TAN Hot Cell

(backside)

Double 55 gal drum

Disposition RecoeemenMtlon

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.
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teeatloa or States

Saaple loser nt tea

F. 1 (caat lamed)

k. leal red uaper ends

(1) Cere Pesltlea CI:

(4) 3-6

(H 3-14

(c) 3-11

Id) 1-70

(a) 9-H

It) 3-30:

b/a

l/A

l/A

l/A

»/«

■eaaa

M-l

N-]

St-?

Laboratory

IBU

IMl

IMl

IMl

IML

IMl

IMl

IMl

IMl

JaMllrrt

IM Mt Call

IM Mt Cell

TRA Mt Cell

TRA Mt Cell

TRA Mt Cell

Container

Al. Shipping Take 1

Al. Shipping Take T

Al. Shipping Take I

Al. Shipping Take 9

Al. Skipping lube 10

TRA Mt Cell 1 Al. Sklpplag Take 2
TM Mt Cell 2 Mt meant R-1

TM Mt Cell 2 Mt mount M-3

TM-447

H IPOS I Ilea teeiajaj.Mtlaa

IM Mt Shep Paal.

TM Mt Map Pool.

TM Ml SMp Peal.

TM Mt Skap Pool

IM Mt SMp Peel .

Archive ta TM-647

TM Mt Skap Paal.

Bit ta TM Mt Snap Peel.

clad IMl

(fll 3-14

(h) 3-42:

Ml 1-41

feel pellet IMl

feet pellet IMl

ta solution

SI -II

St -13
V-4A

3-34b Remnant

3-34a

IMl

IMl

IMl

IMl

lower 6 In.

te CMI-JK

M-J

M-7

SI -I

SI -21

MIA (CStI|

3-611

t leaner, t)

Foe)

IMl

IMl

IMl

IMl

IMl

IMl

MM

IM-647

TM-647. PSM

TM-447

—
k

„k

Orua ft

TM Mt Celt 2 Vial v-44

TM Mt Cell Al. Shipping Take 11

TM Mt Cell I Mt

IRA Mt Call 2 Mt

-.»

TM-647 PSM

t R-4

t M-7

Orua M. 6

Remnants te TM Mt Skap Paal.
laments to TM Mt Skap Peat.
TM Mt Map Pool.

ints te TM Mt Skap Paal If f

mts ta TM Mt Skap Paat If f

nts te TM Mt Skap Paal.

TM Mt Skaa Paal.

TM Ml SMa Pm).
IM Mt SMa Paal.

<ts ta Tan Mt SMa Paal if fa
ts te lea Mt SMa Pool.

TM Mt Cell 1 CM tM Chea Alpha-Ming Tan Ml Skap Poo 1.
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Location or Status

Sample Description

F.l.b.(l)(l) (continued)

(J) 3-70:

(k) 3-88:

(1) 3-89

(m) 3-94:

(n) 3-98

(o) 3-102

(2) Core Position H-l:

Saaple Number Laboratory

HEDL

Building Container

Pellet 1

Fuel

Pellet 2

3-61 C

(Remnant)

INEl IRA Hot Cell 1 Al. Shipping Tube 4

3-70C

(Remnant)
3-70B

3-70A

INEl

INEL

Lower 6

to CSNI

In.

■KFK

TRA Hot Cell"

TRA Hot Cell 1

Can f 2 CSNI

Can Rad Chem Alpha Wing

3-88B

3-88A

INEl

Lower 6

to CSNI-

In.

■KFK

TRA Hot Cell Al. Shipping Tube 12

N/A INEL TAN-607 Pool Fuel Canister D-174

3-94C

(Remnant)

INEL TRA Hot Cell" Can f 2 CSNI

3-94A (lower
6 In.)

INEL TRA Hot Cell 1 Can Rad Chem Alpha Wing

3-94B 6 In. to

CSNI -Canada

N/A INEL TRA Hot Cell 1 Al. Shipping Tube 14

3-102B

(Remnant)

IMl TRA Hot Cell 1 Al. Shipping Tube IS

3-102A (CSNI)

11-1 INEl Tan-607 Pool Fuel Canister D-174

11-2 INEL Tan-607 Pool Fuel Canister 0-174

11-3

(Remnant)

INEl INEl Hot Cell 1i Al. Shipping Tube 31

Disposition Recommendation

Tan Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TM Hot Shop Pool.

Remnant to TAN Hot Shop Pool.

Remnant to TAN Hot Shop Pool.

TM Hot Shop Pool.



TRI. 2 MP SAMPtI IHVtatMT AM IISPOSITIM
Page It af 31

ale Mscrl.timn

lacaltaa ar tint..

•Ik. Ill (centtawed)

c. Central raj aneVer gatM
take eeper ends frea cere

position ci:

(1) 3-1C (Ceatrel Mt):

ID 1-H (M1M Take):

(3) 1-1C (Cantrol Mt)

(4) 3-X (MIM lake):

11-lA

11-lA fuel

Pellet 1

11-lA feel

Pellet 2

114

11-4

11-1

11-4

N10-A

R10-I

SI -9

SI-ll

V-12

SI-ll

U-ll

U-19

U-20

a-teiitU tajJaUl .tflllfffj

CMI

MM

MM

IMl

IMl

IMl

IMl

IMl

IMl

IMl

IMl

IMl

IMl

IMl

IMl

IMl

3-3A (CMI) -k

3-31 (CMI) lower

4.4 la. ta

CMI-CTA

3-30

(

Tan-607 Paal fatl CeeHter 1-1 It

IMl Mt Cell 1 Al Mtpplng TaM 37

tan-M7 Pad ,m% CMttter 0-174

Tan-607 Paal Fatl Canister a.||«

TM Mt Cell 2 Mt

IRA Mt Cell 2 Mt

TU-65)

IM-647

b

TM-647

TU-647

TM-64J

TU-647

at R-10-A

at M-10-1

II sees it lea UfA.

TM Mt Map Peel .

TM Hat Skap Peel.

TM Mt Skap Peel.

Mtala at TM-647

Retain at TM-647.

if fa
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location or Status

Sample Description

F.l.c.(4) (continued)

(5) 3-7C (Control Rod):

Sample Number laboratory Building Container Disposition Recommendation

(6) 3-7G (Guide Tube)

3-3C

3-7CB

(Remnant)
3-7CA

N/A

(7) 3-9C/G (Control Rod and 3-9B

Guide Tube): 3-9A

(8) 3-13C/G (Control Rod

and Guide Tube):

(9) 3-14C/G (Control Rod

and Guide Tube):

(10) 3-16C/G (Control Rod

and Guide Tube)

Peripheral fuel assembly

upper end fittings:

(1) Core Position E2

(2) Core Position HI

(3) Core Position K1S

(4) Core Position R7

Control rod assembly upper

end fittings (spiders):

3-1 3B

(Remnant)

3-1 3A

H-13

H-15

SE-14

SE-16

3-1 6C

(Remnant)

3-168 (6 in.)

3-16C (6 in.)

INEl

INEL

Lower 6 In.

to CSNI-KFK

INEL

„b

Lower 6 1n.

to CSNI-KFK

INEL

Lower 6 In.

to CSNI-KFK

INEl

INEl

INEL

INEl

INEl

-_b

D-1S3-5 INEl

D-141-11 INEl

D-141-7 INEL

D-153-7 INEl

TRA Hot Cell 1 Al. Shipping Tube 19

TRA Hot Cell Al. Shipping Tube 20

TRA Hot Cell 1 Al. Shipping Tube 21

TRA Hot Cell Al. Shipping Tube 24

TRA Hot Cell 2 Net mount H-13

TRA Hot Cell 2 Net mount H-1S

TRA-657

TRA-657

TRA Hot Cell 1 Al. Shipping Tube 25

TAN-607 Pool Fuel Canister 0-141

TAN-607 Pool Fuel Canister 0-141

TAN-607 Drum 1A

TAN-607 Pool Fuel Canister 0-141

RWHC

RWHC

RWHC

RWHC

Retain at TRA-657.

Retain at TRA-657.

RWHC

RWHC

TAN Hot Shop Pool.

N/A

N/A

RWHC

N/A
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Saaele tte»,i...r

' 1 e (cent lemma)

lilaTll TaTtr laboratory

totallon or Siaiut

-h»ld'M Conteiaar

ID Core Pot I Ilea M

I?) Care Pesltlan HO

(1) Care Pesltlan CI

(4) Cere Pesltlan C1 1

(S) Core Petition 14

(6) Core Pesltlan M

(7) Cere Peslttaa fl]

(I) Care Position (1

(9) Care Position M

1 10) Cert Pat II Ian II

(11) Care Petition am

(I?) Core Position H

Central rod feel atseaal,
apper end fittings:

HI Cere Position M

(?) Corp Position BIO

(1) Core Position C7

(4) Core Position 04

(4) Core Position M

(4) Care Pesltlan f l]

(7) Core Petition F 14

(I) Core Position SI

1143-4 inn

0-141-11 IMl

0 111] laiL

1-141.? lafi

1-141-10 INU

0-141-1 IBIl

D-141 -1 IMl

1-141-4 INI I

D-141. 10 IMl

0-141-4 IMil

D-141. a IMl

1-141-1 IMl

0-153-1 INil

D- 151-11 INEl

0-141-J IBIl

0-153-10 IBfl

9-141-3 IBIl

0-141.1 IMl

1-141-11 IMl

0-143-4 IMl

IM-60)

1M-60I

im-607 Paai

IM-607

IM-607 Paal

TM-M7

IM-MI Pool

IM-607

IM-MI

IM-607 Paal

TM-M7

IM-607

TM-601

IM-607

IM-607 Paal

IM-607 Pool

IM-607

IM-607 Pool

TM-601 Pool

IM-607

Orua 41

Orua 1A

Fuel Canister Mil

Iraa 21

Feel Canister 0 141

Orua M

'eel Caaltter l-ltl

Braa 41

Iraa 1A

Fael Canister 0-141

Iraa 3A

Drum ea

Orua 41

Iraa 3A

fuel Canister 0-141

Fael Canister 0-141

Braa 4A

Feel Canister 0-141

Feel Canister 0-141

Iraa 41

a/a

i/a

i/a

■/A

RbMC

RmMC

l/A

B/A

l/A

l/A



Saaple Description Sample Nuaber laboratory

F.l.f. (continued)

(9) Core Position HB 0-141-10 INEL

(10) Core Position 18 0-141-9 INEl

(11) Core Position H9 0-141-10 INEL

(12) Core Position 06 (APSR) 0-153-12 INEL

(13) Core Position P6 D-153-8 INEl

g. Burnable poison rod assembly
retainers:

(11 Core Position G14 D-1S3-2 INEl

(2) Core Position K4 D-1S3-1 INEL

(3) Core Position 13 D-141-6 INEL

Burnable poison rod assertily 0-141-5 INEL

upper end fitting from core

O position N9

.

|_^ 1. Burnable poison rod fuel

assembly upper end fittings:

(1) Core Position N9 0-141-4 INEl

(2) Core Position 010 D- 153-6 INEL

]. Incore Instrument string

segaent (4 ft long) froa

core position C13 (probable)

N/A INEl

2. Lower core region:

a. Fuel rod lower ends:

(1) Core Position D4: D4-M-2

Raanants

D4-R9-7B

D4-R9-2D

INEl

INEl

INEl

SANPLE INVENTORY AN0 DISPOSITION Page 21 of 38

Location or Status

Building Container Disposition Recommendation

TAN-607 Drum 1 A

TAN-607 Pool Fuel Canister D-141

TAN-607 Drum 3A

TAN-607 Pool Fuel Canister D-141

TAN-607 Drum 4A

Retain at TRA-657

H/A

RWHC

N/A

RWHC

TAN-607 Pool Fuel Canister D-141

TAN-607 Drum 1A

TAN-607 Drum 2A

TAN-607 Drum 1A

N/A

RWHC

RWHC

Retain at TRA-657

TAN-607 Drum 2A RWHC

TAN-607 Drum 3B Retain at TRA-657

TRA-6S7 Unshielded aetal box RWHC

TAN Hot Shop Fuel Canister D-174

Pool.

TRA Hot Cell 2 1-1/4 met mount

TAN Hot Shop Fuel Canister 0-174

N/A

Retain at TRA-6S7.

N/A
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lacattaa or States

I't HltfltlltB

(ceatlaamd)

ID Care Pesltlan M:

(with gadolinia)

(3) Cara Position M:

Seaale NaStkei
■

lakaratari

M-H-71 IMl

M-M-4

Raaaants

MM 44

M-M-41

IMl

IMl

IMl

M-M-4J -k

M-M-6

Raanants

MM -W

MM -44.

IMl

IMl

IMl

M-n-6Q „k

M-M-l

laanantt

M-M-afl

M-M-M

IMl

IMl

IBIL

M-M-tS

M-M-IT

IMl

IMl

M-R12-2

M-R12-4

M-R12-I

M-R17-I

IMl

IMl

IMl

IMl

M-R4-?

M-R4-4

N-R4-6

N-14 fatl

Pellet

IMl

IMl

IMl

IMl

M-M-2

M-M-4

N-M-l

IMl

IMl

IMl

M-M-2 IMl

M-M-2

laanantt

IMl

ttftUlfftf

Pm1

IM Mt Cell 1 Caa. lad Ckea 1

IM Ml SMa fatl Canister 1-174

Paal

TM Mt Cell 2 1-1/4 aet apaal

TM Mt Skap fael Canister 1-174

Mai.

TM Mt Skap fatl Caalster 0-174

Pael

TM Ml Call 2 1-1/4 aet aour.1

IM Mt Shop fael Caalster 1-174

Peel.

IM Mt SMa Fail Caalster 1-174

aBtaSflal

TM Mt Call 2 1-1/4 aet aaaat

TM Mt BM* fael Caalster 1-174

TM Mt Cell 1 Caa. Md Cfcaa 1

TM Mt Cell 1 Vial M-ll?

IM Mt Cell 1 vial M-ll?

IM Mt Call 1 Vial M-ll?

IM Mt Cell 1 Vial M-112

TM Mt Cell 1 Vial M-14

IM Mt Cell 1 Vial M-14

IM Mt Cell 1 Vial M-14

Nil iak-121 Paly vial

TM Mt Call 1 Vial M-M

IM Mt Call 1 Vial M-M

TM Mt Cell 1 Vtal M-M

TM Mt Cell 1 Vial M-l-t. M-R-ll

lltoeilllee tor.

IM Mt SMa Paal .

I/A

Retain al TM-647.

I/A

l/A

Mtala at TU-647.

I/A

IM Mt Snap Peel.

I/A

MUta at TM-647

l/A

TM Mt

IM Mt Mm Paal

IM Mt Skap Pool

IM Mt MM Pool

TM Mt Skap Pael

TM Ml SMp
Paal.

Feel Canister D-174

IM Mt SMp Pool.

IM Mt Shop Pool

IM Mt Skap Paal.

Mstrey after analysis.

TM Mt Skap Peel

TM Mt Skap Paal.

IM Mt Skap Pael

IM Ml Mm Peel

l/A

lie.
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Location or Status

Saaple Description

F.2.a.(3) (continued)

(4) Core Position 612:

Saaple Number laboratory

G8-R9-2B

G8-R9-20

G8-R9-2E

G8-R9-4

Remnants

GB-R9-4G

G8-R9-4I

G8-R9-4J

G8-R9-4Q

G8-R9-6

Remnants

G8-R9-6L

G8-R9-6N

G8-R9-60

G12-R2-2

G12-R2-4

G12-R2-6

G12-R2-8

G12-R4-2

G12-R4-4

G12-R4-6

GT2-RB-2
G12-R8-4

G12-R8-6

G12-RB-8

INEL

INEL

INEl

INEL

INEL

INEL

INEl

INEl

INEl

INEl

INEL

INEL

INEL

INEL

INEl

INEL

AM-E

ML-E

ANL-E

INEL

INEl

INEl

CSNI -UK

Building Container

TRA Hot

or 2

TAN Hot

Pool.

TRA Hot

TAN Hot

Pool.

TRA Hot

or 2

TAN Hot

Pool.

TRA Hot

TRA Hot

Cell 1

Shop

Cell 1

Shop

Cell 1

Shop

Cell 1

Cell 1

TAN Hot Shop
Pool.

TRA Hot Cell 1

or 2

TAN Hot Shop
Pool.

TRA Hot Cell 1

TRA Hot Cell 1

TRA Hot Cell 1

TRA Hot Cell 1

TRA Hot Cell 1

Vial G8-R9 or 1-1/4 aet

mount

Fuel Canister 0-174

Rad Chea 1

Fuel Canister D-174

1-1/4 aet mount

Fuel Canister D-174

Canister 1

Vial G8-R9 or 1-1/4 met

mount

Fuel Canister D-174

CSNI-2 or 1-1/4 aet mount

Fuel Canister D-174

Rad Chea 1

Vial G12-R2

Vial G12-R2

Vial G12-R2

Vial G12-R2

TRA Hot Cell 1 Vial G12-R8

IRA Hot Cell 1 Vial G12-R8

TRA Hot Cell 1 Vial G12-R8

Disposition Reccmsraandatlon

Retain aet mount at TRA-657.

N/A

TAN Hot Shop Pool.

N/A

Retain met mount at TRA-657.

N/A

TAN Hot

Retain i

Shop Pool .

art aount at TRA-657.

N/A

Retain aet aount at TRA-6S7.

N/A

TAN Hot Shop Pool.

TAN Hot

TAN Hot

TAN Hot

TAN Hot

Shop Pool.

Shop Pool.

Shop Pool.

Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

IAN Hot Shop Pool.

(S) Core Position K6:

(6) Core Position K9:

K6-R1-2

K9-R5-2

Remnants

K9-R5-2B

..b

INEL

INEL

IAN Hot Shop Fuel Canister 0-174

Pool.

TRA Hot Cell 2 1-1/4 met mount

N/A

Retain at TRA-6S7.
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Ltiiutft r tutu

tit Mserlatla

IJil (ceatlawed)

(7) Core PetlHoa 14:

K4 -14-21

14-14-71

19-14 -4

Raaaantt

19-14-46

nun

K4-R4-4J

K4-M-4

Raanants

K4-R4-41

K4 -14-41

K9-I4-40

K4-M-?

K9-M-4

K9-M-5

K4-I14 ?

(1-114-4

K9-I14-5

M-R7-7I

I4-R7-7C

M-I2-2I

M-17-71

I4-I7-4G

I4-I7-4H

B4-R7-4)

I4-R7-4J

■4-R2-4M

M-I7-6M

I4-R7-M

I4-R7-60

■4-1? -tt)
■4-17-M

lakeratert

IMl

IMl

IMl

IMl

IML

IMl

IMl

IMl

IMl

IMl

AM-I

AM-i

AM-I

IML

CMI -UK

CMI -UK

..k

..k

„b

IMl

-I
.Jt

IMl

IMl

..k

..k

IMl

IMl

..k
k

■Blltlaa (9»tl>»t^

fael Canister II 14

llteosuion tee li«_

IM Mt Ml
l|.l

IM Mt Cell 1 CM. Mt Chea 1

IM Mt SMp fael Caalster 1-174

TM Ml Cell I 1-1/4 aet aaeat

IM Ml Mm laat Caalster 1-174

Paal.

TM Ml Cell I Can Md Chea 1

TM Mt Mm reel Caalster 1-174

Peel.

IM Mt Cell I 1-1/4 aet aoont

IM Mt Skap fael Caalster 1-174

Paal

TM Mt Cell 1 Cm. Md Chea 1

TM Mt Cell 1 Vial K9-I14

TM Mt Skap Feel Unit tor 1-174
Peel.

TM Mt Call 1 lad Ckaa 1

TM Mt Mm Fuel Caalster 1-174

Pool

TM Met Cell 1 Md Ckaa 1

IM-607 Peel Fuel Caalster 0-174

IM Mt Cell 1 Md Ckaa 1

l/A

IM Ml Mm Paal .

t/A

Mtala at TM-447

l/A

IM Mt Skap Peel.

I/A

Mtala at IM-647.

I/A

IM Mt Skap Paal.

tm Mt Skap Pael.

■/A

TM Mt

t/A

TM Mt

l/A

im Mt sm*

Skap Paal.
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location or Status

Saaple Description

F.2.a.(7) (continued)

(8) Core Position N12:

(9) Core Position 07:

(10) Core Position 09:

Saaple Number Laboratory

IT
NS-R2-8S

N5-R2-8T

N5-R5-2

N5-R5-4

NS-R5-6

N5-R5-8

NS-RS-S

Remnant

N17-R4-?

H12-R4-4

N12-R4-6

N12-R9-2

N12-R9-4

N12-R9-6

N12-R9-8

N12-R11-2

Nll-Rll-4

N12-RU-6

N12-RU-8

07-R3-2

07-R3-4

07-R3-6

07-RS-2

07-R5-4

07-RS-6

09-R6-2

09-R6-3

09-R6-4

09-R6-6

09-RU-2

09-R11-3

09-R11-4

09-R11-6

INEL

INEl

INEL

INEl

INEL

INEL

INEL

INEL

INEL

INEL

INEL

INEL

INEL

INEl

INEL

INEL

INEL

INEL

INEl

INEl

INEL

INEL

INEl

INEl

INEl

INEl

INEl

INEL

INEL

INEL

Building

TRA Hot Cell

TRA Hot Cell

TRA Hot Cell

TRA Hot Cell

TRA Hot Cell

TRA Hot Cell

TRA Hot Cell

TRA Hot Cell

TRA Hot Cell

TRA Hot Cell

TRA Hot Cell

TRA Mt Cell

TRA Mt Cell

TRA Hot Cell

TRA Hot Cell

TRA Hot Cell

TRA Hot Cell

TRA Hot Cell

TRA Hot Cell

TRA Hot Cell

TRA Hot Cell

TRA Hot Cell

TRA Hot

TRA Hot

TRA Mt

TRA Hot

TRA Mt

TRA Hot

TRA Hot

TAN Mt

Cell

Cell

Cell

Cell

Cell

Cell

Cell

Cell

Container

1AN-607 Pool Fuel Canister 0-174

Vial N5-RS

Vial NS-R5

Vial NS-RS

Vial N5-RS

Vial NS-R5

Vial N12-R4

Vial N12-R4

Vial N12-R4

Vial N12-R9

V1al N12-R9

Vial N12-R9

Vial N12-R9

Vial N12-R11

Vial N12-R11

Bucket G-l?

Bucket 6-12

Vial 07-R3

Vial 07-R3

Vial 07-R3

Vial 07-R5

Vial 07-R5

Vial 07-R5

Vial 09-R6

Vial 09-R6

Vial 09-R6

Vial 09-R6

Vial 09-R11

Vial 09-R11

Vial 09-R11

Vial 09-Rll

Disposition Recommendation

N/A

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool

TAN Hot Shop Pool

TAN Hot Shop Pool

TAN Hot Shop Pool

TAN Hot Shop Pool

TAN Hot Shop Pool

TAN Hot Shop Pool

TAN Hot Shop Pool

TAN Hot Shop Pool

TAN Hot Shop Pool

TAN Hot Shop Pool

b. Control rod and/or guide
tube lower ends:
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location or lutvt

yaajo (esr,rlailen Seaale Nuaber laMrateri Mlldlna Container
_

Oisooni i»n a

Icoatlaaedl

|l| Core Position 04 04-11-2 INK IM Mt Shop Fuel Canister 1-1/4 a/A

Remnants Peal,

04-II-2A (Nil HA Mt Call 1 TM Mt Shop Pool

D4II-7I IBIl IIA Hot Cell } I 1/4 aet aount Retain at 1RA-64I.

M-M-7C IMl IRA Mt Cell l TM Mt Skap Peel.

04-11-20 IMl 1AB Hot Snap Fuel Canister 1-114 B/A

Pool

D4-M-7I IMl HA Mt Cell 1 Md Chea 2 IM Mt SMp Peal.

04 IB 4 IN(l TM Mt Shop fuel Canister 0-114 B/A

■tenants Peel.

04-RI-4I INK IIA Mot Cell 1 IM Mt SMp Pool

04 -16 46 IMl IIA Mt Cell 2 1-1/4 aet aaant Retain at TM-64/.

M-II-4H IMl TM Mt Cell I TM Mt SMp Pool.

D4-M-4I IMl TM Mt Shop Fael Canister D-174 a/A

Pool.

M IB 4J INEL TM Mt Cell 1 Md Chea 2 raa Mt SMp Paal.

04-RI-6 INEL IM Mt Snap fuel Caalster B-1M N/A

Remnants Pool.

D4-II-6K INK TIA Mt Cell 1 TM Mt Shop Paal.

04-18-61 IBIl IIA Mt Celt 2 1-1/4 aet aount Retain at TIA-64T.

D4.RI-6H IMl IIA Mt Cell 1 IM Hot Skap Pool.

M-lt-M IMl IM Mt Skap Feel Canltter 1-174 N/A

Pool.

0418 -to INEl IIA Mt Cell 1 Md Ckaa 2 TM Mt Shop Pool

D4-R0-I IMl IM Mt SMp feel Canister D-174 N/A

leanants Pool.

D4-I8-BP IMl IM Ml Cell 1 TM Mt Shea Pael.
04 H-80 INEL IM Hot Cell IM Mt Shop Peat.

0418 81 IMl TM Mt Call 1 TM Mt Skap Paal.
04-18-84 IBtl IM Mt SMp fuel Canister 0-174 N/A

Pool.

04-M-IT IMl IIA Hot Cell 1 Md Chea 2

(21 Care Pes it lea M: 01-17? lad TIA Mt Cell l Vial M-17 Retain at TM-447

08-17 4 INEl IIA Mt Cell I Vial M-17 Retain at IM-647

D8-R7-6 IMl Retain at TM-6S7.
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Location or Status

Sample Description

F.2.b (continued)

(3) Core Position K9:

Sample Number Laboratory

(4) Core Position N12:

K9-R13-2

Remnants

K9-R13-2A

K9-R13-2B

K9-R13-2C

K9-R13-2D

K9-R13-2E

K9-R13-4

Remnants

K9-R13-4F

K9-R13-4G

K9-R13-4H

K9-R13-4I

K9-R13-4J

K9-R13-6

Remnants

K9-R13-6K

K9-R13-6L

K9-R13-6H

K9-R13-6N

K9-R13-60

N12-R7-2

N12-R7-4

N12-R7-6

N12-R7-8

N12-R7-10

Remnants

N12-R7-10V

N12-R7-10U

N12-R7-10X

N12-R7-10Y

N12-R13-2

N12-R13-4

N12-R13-6

INEL

INEL

INEL

INEL

INEL

INEL

INEl

INEL

INEL

INEl

INEL

INEL

INEl

INEl

INEL

INEl

INEL

INEL

INEL

INEl

INEL
„b

INEl

„b

__b

__b

INEL

ANL-E

ANl-E

ANL-E

Building

TAN Hot Shop
Pool.

__b

TRA Hot Cell 2

TRA Hot Cell 1

TAN Hot Shop
Pool.

TRA Hot Cell 1

TAN Hot Shop
Pool.

TRA Hot Cell 1

TRA Hot Cell 2

TRA Hot Cell 1

TAN Hot Shop
Pool.

TRA Hot Cell 1

TAN Hot Shop
Pool.

TRA Hot Cell 1

TRA Hot Cell 2

TRA Hot Cell 1

TAN Hot Shop
Pool.

TRA Hot Cell 1

TRA Hot Cell 1

TRA Hot Cell 1

TRA Hot Cell 1

TAN Hot Shop
Pool.

Container

Fuel Canister 0-174

1-1/4 met aount

Can K9

Fuel Canister 0-174

Rad Chem 2

Fuel Canister D-174

Can K9

1-1/4 met mount

Can K9

Fuel Canister D-174

Rad Chem 2

Fuel Canister D-174

Can K9

1-1/4 aet mount

Can K9

Fuel Canister D-174

Rad Chem 2

Vial N-12

Vial N-12

Vial N-12

Fuel Canister D-174

Disposition Recommendation

IAN Hot Cell 1 Vial N12-R7 or 1-1/4 met

or 2. mount

N/A

TAN Hot Shop Pool.

Retain at TRA-657.

TAN Hot Shop Pool.

N/A

TAN Hot Shop Pool.

N/A

TAN Hot Shop Pool.

Retain at TRA-657.

TAN Hot Shop Pool .

N/A

TAN Hot Shop Pool.

N/A

TAN Hot Shop Pool.

Retain at TRA-657.

TAN Hot Shop Pool.

N/A

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

N/A

Retain met mount at TRA-657.
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mn iw w min

ale Mscrletlaa

7 k (caatlaaed)

(4) Care Pesltlan 07

It} Care Patltlea M

07-II-?

0) I) 4

•7-17-6

07-17-60

tt

M-ll-7

M-17 -4

M-I7-I

MM?

M-M 4

MM -6

Boraekle pel ion red aM/or

guiee taM lexer ends

IMl

IMl

IMl

IMl

IMl

IMl

IMl

IBIl

IBIl

IMl

HI Care Peittlaa U M-111-7 -.1

171 Care Pesltlan 61? 111-113.}

•11-113-4

IMl

CMI -Ml

•11-116-2

617-116-4

CMI-KfA

CMI -Kf K

(31 Cere pesltlan R4: B5 .17 -7

M-17 -4

M-17-4

14-17-1

AM-I

AM-I

AM-I

AM-I

Fael

lake

assaMly instrument

lewar cads:

HI Cere Petition 04 04- II-?

Mil 4

M-ll-t

I aaf l

INI l

IMl

ID Care Petition M M-M-7

M-M-4

M-M-4

IMl

IMl

IMl

(3) Cere Pesltlan 61 M-I3-?

Patten

M-13-2

laanaats

61-13-74

61-11-70

IMl

IMl

IMl

IMl

Caatalntr

IM Mt Cell 1

IM Mt Cell 1

IM Mt Cell 1

IM Mt Shop
Peal.

Vial 07-11

vial 07-11

vial 07-17

luml caalster 1-174

IIA Mt Cell 1 vial M-ll

iia Mt Cell 1 vial M-17

IM Mt Cell I vial M-ll

IM Mt Celt I Vial M-M

IM Mt Cell 1 Vial M-M

IM Mt Cell 1 Vial M-M

TM Ml (7|

TM Mt Cell 1 Vial 6-12-811

IM Mt Cell I Vial M-ll

IM Mt Cell 1 Vial M-ll

TM Mt Cell 1 Vial M-ll

-M

-M

IM Mt Cell 1 Vial

IM Mt Cell 1 vial

IM Mt Cell 1 Vial

RTI lab- 171 Paly vtal/platttc Mg

IM Mt SMp feel Canister 1-174

64 -II 71 IMl

TRA Ml Cell 7 1-1/4 aet aeent

IM Mt Skap fael Caalster D-174

Pael.

IRA mi Cell 1 Md ckaa 7

IllWtUHf afll

Mtala at IM-647.

Mtala at IIA-44)

Mtala at TM-64J

l/A

aetata at TM-647

Mtala at TM-647

Mtala at TM-647.

IM Mt Skap Peel.

IM Mt SMp Pool .

TM Mt Skap Peel.

Aaalyre peltea material

tee aaf Ire

TM Mt

TM Mt

TM Mt

IM Mt

IM Ml

IM Mt

Peel

Paal

Paal

Peel

Peal

Paal

Mt ckaa analysis

l/A

Mtata at TM-647.
I/A

Mtala at TIA -64 J



Sample Description Sample Number Laboratory

f ?.d (3) (continued)

i

W

r\J

(4) Core Position G12:

(5) Core Position K9:

(6) Core Position N5:

(7) Core Position 07:

G8-R3-4

Remnants

G8-R3-4H

G8-R3-4J

INEl

INEl

INEL

G8-R3-4K INEL

G8-R3-6

Remnants

G8-R3-6H

G8-R3-60

INEL

INEL

INEL

G8-R3-6P INEl

G12-R12-2

G12-R12-4

G12-R12-6

G12-R12-8

INEL

INEl

INEL

INEL

K9-R4-2

K9-R4-4

INEl

INEL

N5-R15-2

Remnants

N5-R1S-2B

N5-R15-2D

INEL

INEL

INEL

N5-R15-2E INEL

07-R4-2 INEL

07-R4-4 INEL

07-R4-6 INEL

e. Lower end fitting tie plate N/A INEL

center region (2.4 In. dla.)
From core position 04

SAHPLE INVENTORY ANO OISPOSIMON Page ?9 of 38

Location or Status

Building Container Disposition Reconroendatlon

TAN Hot Shop Fuel Canister D-174 N/A

Pool.

TRA Hot Cell 2 1-1/4 met mount Retain at TRA-6S7.

TAN Hot Shop Fuel Canister 0-174 N/A

Pool.

TRA Hot Cell 1 Rad chem 2 TAN Hot Shop Pool.

TAN Hot Shop Fuel Canister D-174 N/A

Pool.

TRA Hot Cell ? 1-1/4 met mount Retain at TRA-657.

TAN Hot Shop Fuel Canister D-174 N/A

Pool.

TRA Hot Cell 1 Rad chem 2 Retain at TRA-657.

TRA Hot Cell 1 Vial G12-R12 Retain at TRA-657.

TRA Hot Cell 1 Vial G12-R12 Retain at TRA-657.

TRA Hot Cell 1 Vial G12-R12 Retain at TRA-657.

TAN Hot Cell 1 Vial G12-R12 Retain at TRA-657.

TRA Hot Cell 1 Vial K9-R4 RWHC or TAN Hot Shop Pool.

TRA Hot Cell 1 Vial K9-R4 RWHC or TAN Hot Shop Pool.

TAN Hot Shop Fuel Canister D-174 N/A

Pool.

TRA Hot Cell 2 1-1/4 met mount Retain at TRA-657.

TAN Hot Shop Fuel Canister 0-174 N/A

Pool.

TRA Hot Cell 1 Vial NS-R1S RWHC or TAN Hot Shop Pool.

TAN Hot Shop Fuel Canister D-174 N/A

Pool.

TAN Hot Shop Fuel Canister D-174 N/A

Pool.

TAN Hot Shop Fuel Canister D-174 N/A

Pool.

TAN-607 Pool Fuel Canister D-777 N/A
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latattaa or States

tie Mterletien

6 lated-lagelher Cere MteMels

I. Care bare ceres

a Care Pesltlea M:

i

(al
(al

Cere Pesltlea M:

M-Pl-A

M-P1-8

M-Pl-C

M-Pl-0

M-Pl-I

M-Pll

M-P7-A1

M-P2-A2

M-P7-A1

M-P2-I

M-P7-C

M-P2-0

M-P2-I

M-P1-A1

M-P1-A2

M-Pl-A]

M-P1-A4

M-P1-A4

M-Pl-I

M-Pl-C

M-Pl-01

M-Pl-0?

M-P1-07A

Rtcrocore

M-Pl-ll

M-P1-01A

M-P3-M

M-Pl-I

M-PI1-A

H-PI1-B

UHfltfl

CMI -III

AM-I

IMl

IMl

CMI -France

CMI -CanaM

IMl

IMl

IMl

CSII-MC

IMl

IMl

IMl

CM1-JIC

IMl

IMl

IMl

IMl

CMI -UK

CMI

IMl

IMl

IMl

IMl

IMl

IMl

IMl

IMl

IMl

t—lAintr

IM Mt Cell 1 Can . Md ckaa alpM wing
TIA Ml Cell I 4* ring

IIA Mt Cell 1

tM Mt toll 1

TM Mt Cell

TM Mt Cell 1

TM Mt Cell 1

IM Mt toll 1

Caa Mt Ckaa AlpM Hing or

CM TR1-I Care Bart M-P2

or Can TRI- ? Cera5* Mag
Una M

TM Mt toll 1

TM Mt toll 1

IM Mt toll 1

-P?

Can TRI-7 Care lore M-P?

Can TRI-2 tore (art M-P2

Caa TRI-2 Care tart M-P?

backet CMI?

lacket CMI -2

Backet CMI -2

TM Mt toll 1 CM Md Chea AlpM Ulag
TIA Mt toll I S* rlag
TIA Mt toll I UR aeunt

TRA Mt toll 1 Backet TRI -2 Cara tare

M-Pll

IM Ml Cell 1 TTI

TM Mt Cell

TM Mt toll 1 Can TRI-2 Cere Mre M-Pl

TM Mt toll 1 Canister M-Pll

IM Ml toll 2 Mt Ckaa AlpM Ming or Md

Ckaa 1

Usees I Her, tt<4 liiffl-

1M Ml Skap Pael .

Mtala at TM-647.

IM Mt Saaa) Paal .

Retain at TM-447.

TM Ml SMp Paal.

IM Mt Shop Peel.

IM Mt Skap Paal.

TM Mt Skap Peel

IM Mt Skap Peel.

TM Mt Skap PmI.
TM Ml SMp Paal.

if fa

TM Mt Skap Peal.

Mtata at T1A-4S7.

Mtata at TM-647

TM Mt Skap PmI.

TM Mt Skap PmI.

IM Mt SMa Peal .

TM Mt Mm Paal .
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location or Status

Saaple Description

G.l.b. (continued)

c. Core Position 612:

Core Position K9:

Saaale Number Laboratory

Height Density
(I) H/cc)

G8-P11-C

G8-P11-C1

G8-P11-C2

68-P11-C3

G8-P11-D

G8-P11-E

6B-P11-F

6B-PU-G

Switzerland

GB-P11-H

S

G8-P11-I

G8-P11-J

68-P11-K

612-P1-A

G12-P1-B

G12-P1-C1

612-P1-C2

612-P1-01

G12-P1-D2

G12-P1-03

G12-P1-D3-A

612-P1-D3-B

G12-P1-D4

612-P1-DS

G12-P1-E

K9-P1-A

K9-P1-B CSNI -UK

K9-P1-C 1/2'

K9-P1-0 INEL

K9-P1-D1

K9-P1-D2

K9-P1-03

K9-P1-D4

K9-P1-05

INEl

INEL

IML

INEl

INEl

INEl

INEL

INEL

CSNI-

INEl

IML

INEl

ANL-E

CSNI-KFK

CSNI -UK

CSNI -Sweden

CSNI-France

IMl

INEL

INEL

INEL

INEL

CSNI -Canada

INEl

__b

INEl

Wing

TRA Hot

INEL

INEL

INEl

INEl

INEl

Building Container

TRA Hot Cell 1 5* ring
TRA Hot Cell 2 Unmounted alcrocore

TRA Hot Cell 2 SEN sample
TRA Hot Cell 2 SER sample

TRA Hot Cell

TRA Hot Cell 1

TRA Hot Cell 2

IRA Hot Cell

Canister G8-P11

Canister G8-P11

Can Rad Chem Alpha Wing
5* ring
Bucket N12-N5-04 or

TRA Hot Cell

TRA Hot Cell

TRA Hot Cell

5" ring
Rad Chem 1

Canister GB-P11

TRA Hot Cell

TRA Hot Cell

TRA Hot Cell

TRA Hot Cell

TRA Hot Cell

IRA Hot Cell

Can Rad Chem Alpha Wing
5" ring
SER mount

SEH aount

Bucket N12-N5-D4

Canister 1

Disposition Recoasnendatlon

Retain at TRA-657.

Retain at TRA-657.

Retain at TRA-657.

Retain at TRA-657.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

Retain at TRA-657.

TAN Hot Shop Pool.

Retain at TRA-657.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

Retain at TRA-657.

Retain at TRA-6S7.

Retain at TM-6S7.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TRA Hot Cell 1 Bucket K9 or Rad Chea Alpha TM Hot Shop Pool.

Cell 1

TRA Hot Cell

TRA Hot Cell

TRA Hot Cell

IRA Hot Cell

IRA Hot Cell

Rad Chea 2 or 5* ring
2 SEH Saaple
2 SEH Sample
2 SEH Sample
? SEH Saaple
2 Unmounted alcrocore

Retain ring at TRA-6S1.

Retain at TRA-657.

Retain at TRA-657.

Retain at TRA-657.

Retain at TRA-657.
Retain at TRA-657.
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He Mscriotior.

614 (centlaaed)

Mtfjil Mntlti
-ill_ (B/CCl

U**Ul«fJL Mtldlna

laeatlaa mr |ttly|

Caalalaar lltaesittmn
Utf

u

t Care Pesltlea 07

7. Cart Mre recks:

a. Care Position M

77.2

II. 1

K1-P1-I AM-I
M-Pi-f csai-tri

K9-P1-6 IMl
M-pi-n CM] -Canada

K1-P7-A CMI -Ml

K9-P7-B CSBI-UK

K4-P7-C1

K9-P7-C?

K9-P7-I IMt
K9-P7-I1

aleracere

W-P7-II
alcrocert

K9-P7-01

aleracore

K9-P7-E AM-I
K9-P7-I cttl.

Salt tor

07-P4-A l«l

07-P4-I CSBI-Kfl

07^4-Cl

07-P4-C?

07-P4-0 IMl

TM Ml Cell 1
I er 4* Mag

07-P4-I CMI.
07-P4-I IMl

I Bit

IBIl

IIA Ml Cell I vial O-PI
TM Mt Cell I Caa IM Ckaa AlpM Ming

TRA Mt Cell 1

■Ml IM Ml Cell
5* ring
MHaaaal

IMl

IMl

IM Mt Cell

TM Mt Cell

HR >

HRi

1.9:

D4-P7-0

M-P7-A1

IM Ml Cell 1 Vial 07-P4

IMl

IMl

TM Ml toll I Vial 07-P4
7M Mt toll 1 Caa RM Ckaa AlpM Ming

TM Mt Cell 1

er 2

TRA Mt toll 1

Vtal fl7-P4 or 4* Ring

Mai 07-P4

AM-I

IMl TRA Mt toll 1 lacket I17-R4-M er

Canister M-Pll

Mtala ring at TM-447

TM Mt Snap Paal.
TM Mt Map Peal.

Retain at TU-64!
Retain at TM-647

Retain at IM-647.

Retain at TM-647.

TAR Mt Skap Paal.

IM Mt Skap Paal.
TM Mt Map Paal.

Retain at TM-647

1AR Mt Skap PMI.

IM Mt Snap Paal.
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Location or Status

Saaple Description Sample Nuaber Laboratory Bulldlna Container Disposition Receaaaendatlon

6. 2.a (continued)

Weight Density

JSJ_ (o/cel

19.1

6.8

4.6

1.3

Core Position 08:

68.0

62.0

51.8

37.6

Core Position 68:

268.6

198.0

163.2

157.8

120.0

118. S

9.4

D4-P2-A2

D4-P2-B

D4-P2-C*
D4-P1-B

04-P1-A

INEl

CSNI -UK

INEl

CSNI-UK

INEl

8.7: D8-P4-A1 INEl

7.8:

D8-P4-A?

D8-P4-D

D8-P4-B

D8-P4-C1

INEL

ANL-E

INEL

INEl

D8-P4-C2 INEl

8.2: G8-P10-A1 INEl

G8-P10-A1 INEL

iicore

G8-P10-A2 INEL

7.4:

wcore

GB-P10-A2

G8-P7-A1

INEL

INEL

7.3:

G8-P7-A?

G8-P9-A1

INEl

INEL

7.6:

G8-P9-A2

GB-P6-B1

INEl

INEL

G8-P6-B1 INEl

8.0:

ucore

GB-P6-B2

G8-P5-B1

IREl

INEl

7.4:

G8-PS-B?

G8-P8-A1

INEL

INEl

TRA Hot Cell 1 Rad chem 2

TRA Hot Cell 1 Bucket N12-H5-04 or

TRA Hot Cell 1 Bucket N12-N5-D4

TRA Hot Cell 1 Bucket G8-P11 or 1-1/4

or 2 mount

TRA Hot Cell Rad Chem 2

TM Hot Cell 1 Bucket 6B-P11 or 1-1/4

or 2 aount

TRA Hot Cell 1 Rad Chem 2

TRA Hot Cell 1 Bucket G8-PH1 or 5' ring
or 2

TRA Hot Cell 2 SEH mount

TRA Hot Cell 2 SEH aount

TRA Hot Cell 1 Rad chem 2

TRA Hot Cell 1 Bucket 68 or 5* ring
or 2

TRA Hot Cell 1 Rad chem 2

TRA Hot Cell 1 Bucket 68 or 5" ring
or 2

TRA Hot Cell 1 Rad chem 2

TRA Hot Cell 1 Bucket G8 or 5' ring
or 2

TRA Hot Cell 2 SEH aount

TRA Hot Cell 1 Rad chea 2

TRA Hot Cell 1 Bucket G8 or 5* ring
or 2

TRA Hot Cell 1 Rad chea 2

TRA Hot Cell 1 Bucket 68 or 5" ring
or 2

TAN Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

Retain aet aount at TRA-657.

TM Hot Shop Pool.

Retain aet aount at TRA-657.

TAN Hot Shop Pool.

Retain 5* ring at TRA-657.

Retain at TRA-657.

Retain at TRA-657.

TAN Hot Shop Pool.

Retain 5' ring at TRA-657.

TM Hot Shop Pool.

Retain 5* ring at TRA-657.

TAN Hot Shop Pool.

Retain 5* ring at TRA-567.

Retain at TRA-657.

TAN Hot Shop Pool.

Retain 5' ring at TRA-567.

TM Hot Shop Pool.

Retain 5' ring at TRA-567.



Seaale aetc rial tan

6 I.e. (caatlaned)

Might Bent 1t|

111 It/K)

M-Pl-A?

M.S M-P4-I

44.1 7.4 6I-P4-A

M.l M-P4-A

40.0 M-Pfl-C

M.l M-Pl-I

It. 4 M-P7-I

Ml II: M-P1-C1

M-P7-C2

33.1 U-P9-I

21.1 1.7 U-P6-A

4 Cere Pesltlea 612:

132.2 1.7: 617-M-A1

. G17-P9-A?

90.4 I.I: 617-P4-A1

612-P4-A?

82. 2 617-PI-A

M.l 617-P10-A

60.1 • 5: 617-P7-I1

612-P2-I?

54.) 617-P10-I

41 1 7 7 •ll-Pt-t4
44 7 611-PI-i

45.4 7.7 617-PI-A*
40 1 1.3 •12-Pl-t"

M.l 612-PI-A

40.6 612-P6-A

31.1 612-P4-I

M.l 612-M-l

14 9 617-PS-A

11.5 612-P9-I

30.3 612-P2-C

29.0 61I-P10-0

79 0 617-P10-C

71.4 617-P7-A

71? 617-PI-C

a

TRI-7 MP SARPlI IRWtTMT AM 0ISPMI1IM Peat 34 ef 3t

UHfiltfl

lacattaa er Slates

ill HIM .aaUlnmr I'lltlllll

IMl TM Mt Cell I lad ckaa 7

-I

CWI-Kft

CMI-KfK

CMI-

Swl tier land

IMl tM Mt Cell 1 lacket M

AM-I

IMl TIA Mt Cell 1 lacket M

IMl TM Mt Cell 1 Mt ckaa I

AM-I

IML TM Mt Cell 1 lacket 611

IM Mt SMp Pael.

TM Mt SMa Paal.

IM Mt SMp Peel .

TM Mt Skap Paal.

TM Mt SMp Pael.

IMl

IMl

IMl

IMl

AM-I

CSR1-JK

IML

IMl

CSNI -Suae

IMl

CSN1-JK

IMl

IMl

IMl

IMl

IMl

Cttl-JK

IMl

CMI -IK

IMl

IMl

CSHl-aU

IMl

IMl

IM Mt Cell 1 lacket 6-1? at 1-1/4 att

er ? aaaat

TM Mt Call 1 Mt ckaa 7

IIA Mt toll 1 Backet 6-1? er 1-1/4 ael

tt I aoent

TM Mt Cell 1 Md ckaa I

TM Mt Ctll 1 lacket 6-11 at 1-1/4 aet

TM Mt Cell 1 IM ckaa I

TM Mt Cell 1 lacket 6-1?

TM Mt Cell 1 tucket 6-1?

TM Mt Cell 1 lacket (-12

IM Mt Cell 1 Backet (-12

IM Mt toll 1 Backet (-12

TM Mt toll l Backet (-12

IM Ml Cell 1 Backet (-12

TM Mt Cell 1 Backet (-12

IM Mt Cell 1 Backet (-12

TM Mt Cell 1 Backet (-12

IM Mt toll 1 Backet (-12

Mtata Mt at at TM-447

TM Mt SMa Paal.

MUta Mt aaaat at TM-647

TM Mt Skap PmI.

leteta Mt aaaat at TM-457.

IM Mt SMa Paal.

IM Mt Skap Peel

TM Mt SM* Pael.

TM Mt SMp Pael .

TM Mt Skap Paal

IM Mt SM* Paal.

TM Mt She* Paal.

TM Mt SM* Paal .

TM Mt SM* Pael.

IM Mt SM* PMl.

IM Mt Skap Paal.

IM Mt SM* Paal.



THI-2 AEP SAHPLE INVENTORY AND DISPOSITION Page 35 of

Sample Nuaber

Location or Status

Saaple Description Laboratory Building Container Disposition Recoonendatlon

G.2.d. (continued)

Weight Density

111 (fl/cc)

25.1 G12-P6-B INEL TRA Hot Cell 1 Bucket 6-12 o. Rad chea 2 TAN Hot Shop Pool.

24.9 612-P9-C INEL TRA Hot Cell 1 Bucket 6-12 TAN Hot Shop Pool.

24.3 612-P10-E INEl TRA Hot Cell 1 Bucket 6-12 TAN Hot Shop Pool.

20.5 612-P9-D INEl TRA Hot Cell Canister 612 TAN Hot Shop Pool.

19.8 612-P6-D INEL TRA Hot Cell 1 Bucket 6-12 TAN Hot Shop Pool.

19.0 612-P3-B INEL TRA Hot Cell Canister 612 TAN Hot Shop Pool.

18.0 G12-P8-0 INEL TRA Hot Cell 1 Bucket 6-12 TAN Hot Shop Pool.

77.7 612-P6-C INEL TRA Hot Cell 1 Canister 6-12 IAN Hot Shop Pool.

e. Core Position K9:

75.6 K9-P3-C ANL-E

67.7 K9-P4-G CSNI -Canada

66.3 K9-P4-E INEL TAN-607 Pool Fuel Canister D-174 N/A

61.3 6.9: K9-P4-D1 INEL TRA Hot Cell 2 Bucket K9 TAN Hot Shop Pool.

K9-P4-D? INEl TRA Hot Cell 2 Rad chea 2 TAN Hot Shop Pool.

55.8 7 .6: K9-P3-A1 INEL TRA Hot Cell 2 5-tn. ring Retain 5* ring at TRA-657

K9-P3-A2 INEL TRA Hot Cell Rad chea 2 TAN Hot Shop Pool .

47.0 K9-P4-F INEl TAN-607 Pool Fuel Canister D-174 N/A

43.8 7 4: K9-P3-D1 INEl TRA Hot Cell Canister K9 TAN Hot Shop Pool.

K9-P3-02 INEl TRA Hot Cell Rad chea 2 TAN Hot Shop Pool.

41.6 7 .5 K9-P3-H CSNI -France

38.3 6 .7 K9-P4-H INEl TAN-607 Pool Fuel Canister D-174 N/A

37.9 K9-P4-N INEL TAN-607 Pool Fuel Canister D-174 N/A

37.7 K9-P3-C INEL TRA Hot Cell Canister K9 TAN Hot Shop Pool.

35.1 K9-P3-J INEl TAN-607 Pool Fuel Canister D-174 N/A

34.6 K9-P4-L INEL TAN-607 Pool Fuel Canister D-174 N/A

33.6 K9-P4-H ANl-E

26.8 K9-P4-J ANL-E

26.7 7 8: K9-P3-F1 INEl TRA Hot Cell __b

K9-P3-F2 INEl TRA Hot Cell 1 Rad chea 2 TAN Hot Shop Pool.

24.5 K9-P3-H INEL TAN-607 Pool Fuel Canister D-174 N/A

24.5 7 4 K9-P4-8 INEL TAN-607 Pool Fuel Canister D-174 N/A

14.0 K9-P4-A1 INEL TRA Hot Cell 2 1-1/4 aet aount Retain aet aount at TRA-657.

10.3 7 1 K9-P4-A2 INEL TRA Hot Cell 1 Rad chea 2 TAN Hot Shop Pool.

24.0 K9-P3-6 CSNI -UK

23.9 K9-P3-I IML TAN-607 Pool Fuel Canister D-174 N/A

23.7 K9-P3-E INEL TAN-607 Pool Fuel Canister D-174 N/A

23.2 K9-P4-I INEL TAN-607 Pool Fuel Canister D-174 N/A

20.0 K9-P1-B INEl TAN-607 Pool Fuel Canister D-174 N/A

19.5 K9-P3-B CSNI-KFK

38



TRI.I MP S-PTPII IRMH1MV AM IISPOSIUM '•*» » af 3fl

location or States

ale Mserlatlon

6 I.e. (ceatlaaed)

Wight teat ity

ll/«l

It. I

II 1

II 1

Care Pesltlea 14

34.1 1.1:

II. 1 9.1:

u
>-5

II. 1

It. 4

It.l

9.6

6.1

1.6

Cere Position II?:

144.6

t.l

1.0:

K9-P4-I

Kl-Pl-I

K9-P4-C

B4-P1-0I

B4-P1-0?

N4-P1-H1

N4-P1-H?

N4-P1-I

N4-P1-A1

M-Pl-A?

IS-P1-E

B4-P1-4

M-Pl -I

M-Pl-C

I17-P1-A

N17-P1-I

r .iHfgtgri

IMl

IMl

CMI -IF t

IMl

IMl

IMl

IMl

IMl

IMl

IMl

CHI-JRC

IMl

CMI -(Ft

IMl

Ml -I

IBIl

•el HIM

IM-MI Paal

IM-MI Pael

IM Mt Cell 1

IM Mt toll 1

IM Mt toll 1

IM Mt toll 1

IM Mt Cell 1

IM Mt Cell 2

TM Mt Cell 1

Container II tPOt 11 IO* lor, ma_

leal Caalster 1-174

feel Caalster 1-174

Backet N17-M-B4

led ckaa ?

Backet B17-M-B4

Mt chea ?

Backet I12-M-B5

■ad ckaa 2

er 4* nag

TM Mt Cell 1 lacket I17-M-I4

TM Mt toll 1 latket R17-M-R4

TM Mt Cell 1 Mcket 112-M-M er

vial ii?-pi

R/A

t/A

Mtala 6' rtag at IM-647

IM Mt SM* Pael.

1M Mt SM* Pael.

IM Mt tM* Paal .

IM Ml SM* Paal.

Mtala aet aaaat at TM-447.

TM Ml SM* Pael.

IM Mt SM* Paal.

TM Mt SM* Peal.

IM Mt SM* Paal.

t. Care Pesltlea 07:

76.3 4.4

34

21

70

7

4 1.4:

I.I

07-P6-A1 IMl

07-P6-A1 IMl

Rtcrecare

07-P6-A? IMl

07 -P4 CSRI -franca

07-PI-l CUI-KFI

07-PI-C IBIl

07 -PI- A IBIl

07-P1-A1 IMl

01 -PI -A? IMl

07-P3 CSHl-ffl

07-PI-l IMl

TM Mt toll 1 Mcket M-07 er 4* ring
IM RCA UR aaaat

tm Mt toll 1 Md ckaa ?

IM Mt toll 1 Mcket M-07

IM Mt Cell 1 Mcket 09-07

IM Ml Cell 1 Mcket M-07 or 1-1/4 aet

at 7 aount

IM Mt Cell 1 Mt chea I

TIA Mt Cell 1 lacket M-tl

MUta 4* rtag at IM-641.

Mtala at TM-647.

IM Mt SM* Paal .

IM Mt SM* Peal.

TM Mt SM* Paal.

lata ia aet aaaat at TM-647

TM Mt Ska* Paal.

IM Mt Ska* Paal.



IHI-2 AEP SAHPLE INVENTORY ANO DISPOSITION Page 37 of 38

Sample Description Sample Number laboratory

6.?.h (continued)

Might Density

(9.) (.'ee)

1. Core Position 09:

30.0 6.9: M-P1-A1 INEl

20.4 7.2:

09-P1-A2

09-P1-81

INEL

INEL

09-P1-B2 INEl

Location or Status

Bulldlna Container Disposition Receunaendatlon

IRA Hot Cell 1 Bucket 09-07 or THI-2 Core TAN Hot Shop Pool.

Bore 68-P11

TRA Hot Cell 1 Rad chea 2 TAN Hot Shop Pool.

TRA Hot Cell 1 Bucket 09-07 or 1-1/4 aet Retain aet aount at TRA-657

or 2 mount

TRA Hot Cell 1 Rad chem 2 TAN Hot Shop Pool.

3. Fuel canister 0-174 rocks:

Core Position F6 (0-174

upper region):

(D
(I)

(3)

(4)
IS)

(I)
(»)
(8)

936

794

S40

223

199

75

52

46

7.5

7.3

7.7

7.3

7.3

7.3

7.4

7.5

Core Position F6/H8 (D-174

upper and aid-region):

F6-P1

F6-P2

F6-P3

F6-P4

F6-PS

F6-P6

F6-P7

F6-P8

INEL

INEL

INEL

INEl

INEl

INEl

INEl

INEl

(1) 1901 7.7 F6/H8-P1 INEL

(?) 638 7.5 F6/HB-P2 IMl

(3) 224 6.6 F6/H8-P3 INEl

(4) 262 7.5 F6/H8-P4 INEl

(5) 178 6.5 F6/H8-PS INEl

(6) 202 6.7 F6/H8-P6 IMl

(7) 189 7.9 F6/H8-P7 INEL

(8) 144 B.5 F6/H8-P8 INEl

HI HI 6.S F6/H8-P9 IMl

(10) 109 6.9 F6/H8-P10 INEl

Core Position Hll ID- 174

lower region):

(1) Big Rock INEl

(2) 1671 7.5 Hll -PI INEl

TRA Hot Cell 1

TRA Hot Cell 1

TRA Hot Cell 1

TM Hot Cell 1

TRA Hot Cell 1

TRA Hot Cell 1

TM Hot Cell 1

TRA Hot Cell 1

TRA Hot

TRA Hot

TRA Hot

TRA Hot

TRA Hot

TRA Hot

TRA Hot

TRA Hot

TRA Hot

TRA Hot

Cell 1

Cell 1

Cell 1

Cell 1

Cell 1

Cell 1

Cell 1

Cell 1

Cell 1

Cell 1

TAN-607 Pool

TRA Hot Cell 1

Fuel Canister D-174

Retain at TRA-657

TM Hot Shop Pool

Retain at TRA-6S7

TAN Hot Shop Pool

TAN Hot Shop Pool

Retain at TRA-657

TM Hot Shop Pool

Retain at TRA-657.

Retain at TRA-657

TAN Hot Shop Pool

TAN Hot Shop Pool

Retain at TRA-657

TM Hot Shop Pool

Retain at TRA-657

Retain at TRA-657

TM Hot Shop Pool

TAN Hot Shop Pool

TAN Hot Shop Pool.

N/A

Retain at TRA-657



IRI-7 UP MRMI IBVtalMl AM IISPtSIIIM Page 3t ef M

location er Stales

fceaalf Oetcrlellon r Laker atari Bulldlna

tit (caatlamad)

Height Matlty
tl) la/eel

(31 1174 HI1-P? IMl IM Mt Cell 1

(4| 764 Nil -PI IMl IM Mt Cell 1

{•>) 104 RI 1 -P4 IMl IM Mt Cell 1

161 11 R1I-P4 IMl IM Mt Cell 1

(') II Bll-Pt IMl IM Mt Cell 1

Ill M B11-P7 IMl IM Mt Cell 1

(11 44 Bll-Pt IMl IM Mt Cell 1

(10) 41 N11-P9 IMl IM Mt Cell 1

l"| 63 RI1-P10 IMl IM Mt toll 1

4. CM 1-1X 6/17 shipment. "9/11

core pesltlea racks

a. M I.I M/I9-P1 IMl IIA Mt Cell 1

b. M 7.1 H/I9-P? IMl IIA Mt Cell 1

e. 71 7.9 M/K9-P1 IMl TM Mt Cell 1

d. ?t 7.7 M/K9-P4 IMl TIA Mt Cell 1

e. 31 7 0 M/T1-P5 IML TM Mt Cell 1

f . 74 1.1 B9/I1-P6 IMl TM Mt Cell 1

1 ?4 1.1 M/I9-P1 IMl IM Mt Cell 1

k 71 7.1 M/K9-PI IMl IM Mt toll 1

1 74 1.1 M/K9-P9 IMl TM Mt toll 1

J 76 1.9 M/K9-P10 IMl IM Mt Cell 1

a. Identified as am archive saaple

i Mt located.

c. One third rawed far dissolution.

CBBtalaer DitaetUion aee ill

Mtata al TM-447

IM Mt Skap Pool

lelein at 1RA-447

IM Ml Skap Pael

TM Ml SM* Peal

TM Ml SM* Peel

TM Mt SMp Peel

IM Mt SMp Peal

MUta at TM-447

Mtata at TM-647

IM Mt Ska* Paal

IM Ml Ska* Peel

MUta at TM-647

MUta at TM-647

MUta at TM-647

TM Mt SM* Paal

IM Mt SM* Peal

TM Mt SM* Paal

IM Mt Ska* Paal.

a IM Mt Cell I 1. Backet CSII-? er IM Ckaa. AlaM Wing.
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APPENDIX E

TNI? REACTOR VESSEL INTERNAL VIOEO SURVEY AND

MONITORING TAPE RECORDING LIST

A listing of tape recordings of the TNI-? reactor vessel Internal

video survey and Monitoring Is found In Table E-1.

a

E-3



TABLE E-1. TNI-2 REAC10R VESSEL INTERNAL VIDEO SURVEY AND HON110R1NG TAPE RECORDING LIST

Tape Record Data

ISA file IRC MM

Date Recorded

07/20/82

07/20/82

07/20/82

07/20/82

07/XX/82

07/XX/82

08/12/82

10/13/83

04/04/84 thru

04/06/84

04/04 and

07/XX/84

10/25/84

10/26 and

10/27/84

10/29/84

10/29 and

10/30/84

10/31/84

10/31 and

11/01/84

11/01 and

11/02 and

11/03 and

11/05 and

02/20/85

02/20/85

04/01/85

OS/15/85

06/84

27/84

30/84

11/01/84

02/84

03/84

04/84

07/84

Title/Description

Quick Look Press Release (core cavity)
Quick Look #1 and §2 (core cavity)
Quick Look #3 and 14 (core cavity)
TNI-2 CCTV Excerpts of Core Internals

Quick Look §2 Enhanced (core cavity)
The Quick Look Into the TNI II Unit II (devlne narration)
TNI -2 Quick Look 3 -Edited Version (core cavity)
RCS Sampling Inspection. Entry 304, Tape 1 of 2

TNI-2 Core Cavity:

TNI-2 core cavity -compos Ue of horizontal scans 3, 5. 8. 10 and 14

TNI -2 Head Reawval

TNI-2 plenum and core cavity
TNI-2 plenum and core cavity
TNI-2 plenum and core cavity
TNI-2 plenum and core cavity
TNI-2 plenum and core cavity
TNI-2 plenum and core cavity
THI-2 plenum and core cavity
TNI-2 plenum and core cavity
TNI-2 plenum and core cavity
TNI-2 plenum and core cavity
TNI -2 plenum and core cavity
TNI-2 plenum and core cavity
THI-2 plenum and core cavity
Lower Vessel Examination

INI -2 Lower Head Inspection
TNI-2 Core Conditions

3/4 In. Tapes 1 In. Tapes

Number' Minutes

60

Number Number

37

22 60

25 60

29 2

20 ?

24 18

23 26

27 7

108. 109. 1A3 and 183 1.1A2 and 182

149. 150, 2A3. 2B3 2.2A2 and 282

151. 152. 3A3. 383 3.3A2 and 382

153, 154. 4A3, 4B3 4.4A2 and 4B2

155, 156, 5A3. 583 5.5A2 and 582

157. 158

6

34 and 44 14
■

1

2

3

4

5

6 and 7

8

9

10

11

12

13

14

Plenum Lift Entry 613

5 and 69 45

6 and 21 11

65 10

13 59



laat I 11. (caatlaaet)

tat, Boterdod

07/11/85

07/18785

07/20785

87/22/85

07/23/85

09/20/85

09/20/85

09/23/05

11/IX/B5

11/21/85

12/06/85

12/07/85

12/11/85

12/14/85

12/21/85

12/22/85

12/28 tad 29/85

■e Bote

81/08/86

81/09/86

81/16/86

01/18/86

81/20/86

81/21/86

01/23/86

01/29/86

82/02/86

02/01/06

02/11/86

03/19/86

84/12/86

lili./Betcrlatloo

Rote tor Vestal It

RtaCtor Vetttl tcnear

Reactor Vettel lower Head;

Reactor Vessel lower Head:

leader Vessel leiwer Head:

Real 1 Part 1 of 2

Data lUMgoatat Tape 1

Reel 1 Part 2 of 2

Data PUnaejeaxrnt tape 2

Reel 2. Part 1 of 2

Data Wenauamant Tape 3

Reel 2. Part 2 of 2

Data NeMaamaat tape 4

Reel 3. Part 1 of 1

Data Nanagoaent tape 5

Coro Void Inspection Entry 692

Coro Void Inspection Video Entry 693

Core Void Video and CPS Interference

Conditions Inside the TNI-2 Reactor Vessel

Core Void Exam

Core Cavity avails and floor

Core Cavity Malls and floor

8-196 fuel Canister loading
8-141 fael Canister loadlnej
Core Cavity Malls and floor

Entry 774 Faeled Rod SoajMBt Acquit Itton:

lower Head Video Exam Phase II

Tape 1

lap* 2

Tape 3

TNI-2 Core and Plenum Examination (MS Narration)

8-139 fuel Canister loadlnej
Fael Canister 8-140 loadlnej
D-153 Fuel Canister Loadlnej
D-15S Fuel Canister loadlnej
0-160 Fuel Canister loadlnej
(lamination of fael Asseasly P4. TNI-2 D> fueling Entry 801

Fatl Canister 0-154 loadlnej
D-138 fool Canister loading
D-137 fool Canister loading Entry 811 and 812. Tap* 1 of 2

8-137 fool Canister loading Entry 814 lap* 2 of 2

Biological Growth In the TNI -2 BCS

8-117 fael Canister loading
0-128 Fuel Canister loading

lane Boeerd Data

-rrA file »«C ft?f

3/4 In. lanes

a
Ninettes ajatMer

117 60

126 65

118 60

127 120

115 60

128 120

116 60

129 180

114 60

130 150

10 40

11 7

12 60

112 13

159 55

61 41

63 and 136 35

SS 60

SO 60

57 and 70 23

51» 60

1A and IB 10

62 37

82 80

60 58

53 and 120 60

58 40

52 60

81 40

59 and 119 15

123 60

124 60

72 3

122 60

121 60

1 In. Taaet

1

2 and 3

1

1 and 2



TABLE E-1. (continued)

Date Recorded Title/Description

06/01/86

06/01/86

06/01/86

06/02/86

06/08/86

06/XX/86

07/03/86

07/05/86

07/06/86

07/08/86

07/09/86

07/09/86

Long Range Core Void Entry 932 Tape 1 of 3

Long Range Core Void Entry 932 Tape 2 of 3

Long Range Core Void Entry 932 Tape 3 of 3

TNI -2 Core Video Core Bore Info

Core Bore Locations

TNI -2 Core Video Core S/W Quadrant Core Bore locations

Core Bore Drilling Hole #1 -N5 Tape 1 of 1

Core Bore Location Video Hole fl -N5 Tape 1 of 2

Core Bore Location Video Hole fl -N5 Tape 2 of 2

Core Bore Video Inspection Hole I2--N12 Tape 1

Core Bore Video Inspection Hole I2--N12 Tape 2

Core Bore Video Inspection Hole I2--N12 Tape 3

07/XX/86

07/XX/86

07/14/86

07/15/86

07/16/86

07/16/86

07/16/86

Core Bore Location G8 Hole 13, Part I

Core Bore Location G8 Hole #3, Part II

Core Bore Video Inspection Hole #4 G12 Tape 1 of 2

Core Bore Video Inspection Hole #4 G12 Tape 2 of 2

Core Bore Video Inspection Hole #5 K9 Tape 1 of 3

Core Bore Video Inspection Hole #5 K9 Tape 2 of 3

Core Bore Video Inspection Hole #5 K9 Tape 3 of 3

07/19/86

07/19/86

07/20/86

07/20/86

07/20/86

Core Bore Video Inspection Hole #6 D-8 Tape 1 of 2

Core Bore Video Inspection Hole #6 D-8 Tape 2 of 2

Core Bore Video Inspection Hole #7 K6 Tape 1 of 3

Core Bore Video Inspection Hole #7 K6 Tape 2 of 3

Core Bore Video Inspection Hole #7 K6 Tape 3 of 3

07/23/86

07/23/86

Core Bore Video Hole #8 04 Tape 1 of 2

Core Bore Video Hole #8 04 Tape 2 of 2

07/24/86

07/24/86

Core Bore Video Hole #9 0-7 Tape 1 of 2

Core Bore Video Hole #9 0-7 Tape 2 of 2

Tape Record Data

TSA file 1«C File

3/4 In. Tapes 1 In. Tapes

Number' Nlnutes Number Number

75b 60

76b 60

79b 60

77b and 80b 24

78b 60

83b 60

94b 50 1

95b 60

86b 40

87b 60 1 and 2

B8b 60

84b 60 i

85b 60

92b 60

93b 35

89b 60

90b 60 1 and 2

91 b 60

96b and 182 60 i
97» and 183 60

98b 60

99b 60 1 and 2

100b 60

101b 60 i

102b 60

106b 60 i

107b 60



lAatl II. (conttnaed)

Date Bocordod TMltfTwrlftlf

87/26/86

87/26/86

87/27/86

87/11/86

87/11/86

87/11/86

10/U/B1

10/11/81

10/11/87

10/11/87

18/11/87

10/11/87

18/11/87

18/11/87

10/12/86

18/73/87

10/23/86

11/21/86

11/21/86

12/05/86

12/05/86

12/05/86

12/05/86

12/06/86

17/06/86

12/06/87

12/05-06/86

87/07/87

07/07/07

07/07/87

07/07/87

07/07/07

07/07/87

07/17/87

07/13/87

07/13/87

07/13/07

07/14/87

07/15/81

Core Bore video Hole #10 0-9

Core Bore Video Hole #10 0-9

Cor* Bore Video Hole #10 0-9

lap* 1 of 3

lap* 2 of 3

lap* 3 of 3

TNI-2 Cor* Bore S*MMry--tocat1ont 04. 08. G8. 817. K6. M. N5

INI -7 Core Bore SaMMry -locations 07 and 09

Core Stratification Sampling
mm and BOf Core Stratification Sampling
Core Void legion Inspection Tap* 1 of 7

Core Void Region Inspection Tape 2 of 7

Coro Void Region Inspection lap* 3 of 7

Car* Void Region Inspection lap* 4 of 7

Coro Void Region Inspection Tap* 5 of 7

Core Void legion Inspection Tap* 6 of 7

Core Void Region Inspection Tap* 7 of 7

m-2 Coro Void Exam

Swiss Cheese Test Pattern Inspection
Cor* Bar* Test Hole Inspection/Parallel.
Bebris Surface (Vertical crack)
Bebris Surface

Standing Assemblies at 312 Ft elevation

INI -7 Core Vide* Inspection • Tape 7

TNI -2 Core Video inspection - Tap* 3

TNI -7 Cor* Video Inspection - Tape 4

IN] -7 Core Video Inspection • Tap* S

INI -7 Cor* Video Inspection - Tap* 6

■Is Bod Probing
Is Bed Probing

Bed Nap Probe

Bed Nap Probe

Bed Nap Probe

Bed Nap Probe

Bed Nap Probe

Bod Nap Probe

Concentric Scant

Tan ■

excerpts

Tap* i

Tap* 2

Tap* 3

Tap* 4

Tap* S

Tap* 6

lower Head Inspection via Access Mole #5. Tape 1 of 8

lower Head Inspection via Access Hole #5. lap* 2 of 8

loafer Head Inspection via Access Hole #5. Tape 3 of 8

lower Mead Inspection via Access Mole #5. lap* 4 of 8

lower Head Inspection via Access Hole #14. Tap* 6 of 8

lower Head Inspection via Access Mole #14, Tap* 7 of 8

It

Is

Is

Is

Is

Is

of

of

of

of

of

of

*

Ta— teemed Bata

*«« nit i«t ftif

104*
105*

?/♦ I" 'tffl

BlMLtl

60

60

34

} lft, T

1 and 2

d N12 110

111

132

134

137*

'"a141*
142*

140*

"a*
144

146

147

148

164°

165*
166*
167*

170*
173

187*
198*
199b

200*
201*
202*
203*
204*
205*
206*
207*
208*

9

f

11.

60

60

60

60

60

60

60

18

10

18

60

11

60

60

60

60

60

60

20

10

57

62

62
39

49

41

62

67

57

62

54

62





APPENDIX F

TNI-? FUEL CANISTER CONTENTS





APPENDIX F

TMI? FUEL CANISTER CONTENTS

A listing of TMI-? fuel canister contents and storage locations It

given In TabTe F-1.

F-3



1ABLE F -1. TNI-2 FUEL CAH1STER CONTEHTS

Can.

M.

Mte

Loading
Completed

Core

Mterlal

lib)

D-136

D-141

12/11/85

12/14/BS

277

320

K-SOl

0-139

01/01/86

01/08/86

1098

310

0-140

0-1 S3

01/09/86

01/16/86

260

344

D-1SS 01/18/86 3S0

Partial Fuel Assembly

CR BPR Perlm.

End Fittings

loose Debris

D-160 01/20/86

CI

NS

244

D-1S4

0-138

01/23/86

01/29/86

652

233

D-137

0-143

0-151

02/03/86

02/06/86

02/08/86

710*

14854

15944

D-148

D-151

D-146

02/11/86

02/14/86

02/17/86

1542*

13984

1S28*

D-145

D-149

D-1S8

02/19/86

02/24/86

02/26/86

1S144

1S50*

1S584

D-147

0-164

0-156

03/01/86

03/04/86

03/06/86

1551*

1349*

1627*

0-15?

0-1 SO

0-163

03/07/86

03/08/86

03/08/86

1367*

1S05*

1422*

D-161

D-144

D-16S

03/15/86

03/16/86

03/17/86

1414*

1355*

1457*

0-197

D-196

0-132

03/18/86

03/20/86

03/23/86

1333*

1343*
1418*

HI

E2

2

P4

No End Box and

ID Solder Set

2 H13.1BPR.1
H8.tl3.N9.

06. L8

H14.3

08. BIO. 04.

D8.G3.P6
B9.C9.D13.

F12.I45.MB

1 H10.L2.2

C4.C5
C12.E3.N12

End Boa Solder

09.5
K15

4

F14.06.

010.R7

4

B12

Cll

E4

G3.3

Solid.

BPR Fuel Core

Retainer Rods Haterlal Unsear .

L3

E4.2

G14.K4

G4.K8.
012.3

06.012. K2.1

E8.HB.2
P4

F2. K11 1

X*

X*

X*

X*

X*

X*

X*

X*

X*

X*

X*

X*

X*

X*

X*

X*

X*

X*

X*

X*

X*

TAN Pool

Location

on

10/01/87

1-0

28-C

19-1

IE

IF

N/A

42-C

1A

1C

42-0

21-1

1B-F

15-F

21-0

34 -B

1S-C

6-0

15-A

21 -F

6-F

18-0

34 -C

21-0

42-8

6-E

21 -C

1B-E

21 -A

17-F

17-0

N-source

Unloaded

Vacuumed aaterlal

One BPR UEF set

Unloaded, RWHC

2 APSR

N-source

No visibility
Ho visibility

M visibility
No visibility
No visibility

No visibility
No visibility
No visibility

No visibility
No visibility
No visibility

No visibility
No visibility
M visibility

Ho visibility
Ho visibility
No visibility

No visibility
No visibility
No visibility



Car.

Mte

leatia*

Caaajejej

Care

Mterlal

llfcl

1-131

tin

l-iu

t3/?4/M

tl/M/M

•7/77/M

174 J*

I47«*

IJ4V

t-IM

B-IM

8-17t

M/JO/to

0VJ1/M

M/07/M

144**

134**

lilt

1-174

81*4

M/04/M

M/M/M

M/M/M

1414*

1337*

1411*

8-17*

1-121

1-117

M/10/M

M/17/M

M/24/M

17*3*
IH7*

1320*

t-IM

l-Ttl

t-IM

M/17/M

•7/It/M

07/tt/M

1611

M

47

8-144

4-200

1-1 It

07/I1/M

07/tt/M

87/tt/M

40

It

47

8-167

t-IM

8-170

M/1B/M

M/21/M

M/21/M

MS

14*4

13M

1-147

t-IM
1-1 10

8 204

M/04/M

10/04/M

10/M/M

12/16/M

1221

743

IM

738

» 113

8-204

8-174

17/71/M

17/73/M

12/24/M

171*

•77*
290*

1-174

a im

BIM

12/77/M

01/02/87

01/O4/t7

616*

1044*
1439*

1 1*1

B-ltl

8-177

01/04/87

Ol/M/07

01/O4/t7

1401*
1473*
IMl*

Partial fael AssaMI. int fliPML

M IM Ma Mt

ftTH. II totter to! IM Ma toIter teniae

R12

M.n

tl.M

1.612

U

IMl

Ml

Laate tear Is

toltt.

Care

■JltTllr ■

I*

t*

I*

laa Paal

I meet tea

. lMirt?

it -a

Jt-C

47-1

M vtttktltty
M vlslklllty
M vtslkttllf

I*

1*

1*

Jt-t

17-A

42 -a

M vlslklllty
M rlstklllty
M vlslklllty

1*

1*

1*

K

47-1

1I-C

M rlstklllty
M vlttOllltf
M vtslkllllf

1*

1*

Jt-t

It-C

14 -t

M vlslklllty
M vtstktltty
M visibility

N4.N12

H.617

1 st-r

2t-t

70-f

M vtstktltty
Care tores, aaliatil
Care tores, aa laate a

M
M.n

tl.M

70-A

7t-t

71-1

174

6-t

»-l

Car* aaret. ealeetee

Care aaret. ealeeeet

Care aaret. ea leaaed

1

1

1

1 17-1

15-1

14-1

mi

1

1*

1*
1*

it-a

6 -A MlaatM

1

1*
1*
1*

14-t

JO-f

JO -A

1

1

1*
I*

1*

71 -t

14-1

37-1



1ABLE F-1 (CONTINUED)

Can.

No.

Date

loading
Coapleted

Core

Naterlal

(lb)

Partial Fuel Assembly End Fittings

loose Debris

0-171 01/10/87 953D

D-176 01/13/87 1172b
D-179 01/20/87 1117b

D-194 01/21/87 772*
0-166 01/24/87 1583b
D-1M 01/31/87 1342b

D-1BS

D-1B4

D-193

02/04/87

03/07/87

03/07/87

1198b
440

414

0-215

D-17B

0-187

03/17/87

03/17/87

03/19/87

349

525

M7

0-191

D-206

0-101

03/21 /B7«

03/21/87c

03/21/87'

148'

482c
534*

D-119 03/22/87 880

0-190 03/25/87e 221'
D-1B3 04/02/87 1039

0-195

0-211

0-208

04/02/87

04/03/87

04/07/87

928

994

605

0-217

0-182

0-209

04/07/87

04/08/87

04/15/87

963

667

1169

0-714

D-213

04/16/87

05/01/87

1250

1024

D-212 05/02/87 501

0-104

0-171

0-207

05/02/87

05/02/87

05/07/87

BOO

797

1067

0-114

0-219

0-220

05/20/87c

05/70/87'

05/22/87'

298'

668'

494c

CR Perlm.

No End Box and

10 Spider Set End Box Spider

BPR

Retainer

Solid.

Core

Haterlal Unseqr.

Fuel

Rods

A7

A6

A7

86

88 blm CB.btm

Xb
Xb
Xb

Xb
xb

TAN Pool

Location

on

10/01/87

34 -A

32 -F

32 -C

34-0

36 -E

32-0

32-8

IH]

TMI

THI

THI

35 -f

THI

TRI

THI .

35 -E

THI

8-8

8-C

8-E

8-0

Sane air lift

8 -A

3S-C

nts

Air lift tool

Air lift tool

Soae air lift

35 -A

B-F

36 -0

35-8

19-C

36 -C

THI

THI

THI

air lift

Atr chisel rock

fragment

86 lower end



1AMI f.l ICM1IM8)

Mte

leeeleg
aajaJeJLti

Care

Mterlal

llkl

Partial let) tM Itttlaas

lease Deer is

IM Paal

lecettea

1MVI7

Sella.

Care

raiffjaj tkiittr,

Caa.

n im

M

Pertn. IJ

IM Ma ami

aflatf Wl IM Ma |aJjK_

8M fael

Beta leer tots tl—*«t

8-101

B-ITt

8-718

04/7?/t7«
84/77/tK

0»/O4/87<

J*i«

16*

Ml'

I

1

I

1

■

IM

INI

1RI

8-117

8 716

8-774

06/04/87

86/04/87

06/04/87

1M7

•11

794 CIO kla

410

At fcta

i

1 ■ i 74 A

1HI

Ml

8-771

8-777

8-710

04/11/01

06/04/87

06/06/07

IM4

Mt

434

CI fcta 81 ktm

Bit

1

I

I

74-1

74 -a

Bit laaer ami

8-771

8-774

B-77*

t-771

M/17/87

06/11/87

06/13/87

06/16787

871

Ml

1M4

IM4

M.Cll

tit ktm M kla

811

laaer ■

I

I i

1-C

74-1

19-1

9 -A

lamer meats. M

APS8

1-774

8-731

8-778

M/11/87

06/71/81

06/74/07

447

6M

Ml

M 07

D5.I4

84
74 -C

744

1-t

laaer aaM. 1 ATM

lewar eatt

8-761

B-7M

8 710

06/7V87

06/76/t7

07/03707

IMl

M7

Mt

14 C4

CS It

84

1 X

M-8

t-t

9-f

lamer eatt

CS ami It taker earns

8-177 07/03/87 IMt 817 fcta X i 9-f

B-7M

8-167

B-7M

t-771

07/03/87

07/07/87

07/O7/O7

07/01/07

BM

1070

10M

917

CI7 fcta

III kta

M.l*
IT It. 14

I I 11-1

mi

»-l

11-8

tack. 1-9 la-care

lastr. sir lag

lamer earns

lewar eatt

8-777

8-718

8-771

8-717

07/10/01

07/17/07

07/14/87

87/17/17

Ml

1000

Ml

604

F6.F8 17

81.M

64 13.64

CI fcta M fcta

11 -A

11-8

11 -I

114

lamer ernes

leaer eats

lest eel tera

Lamar eatt

64 w/ta-eere lastr .

11 0 M la teal

8-?7t 07/lt/t) Ml 11.63 7*4

Ml tera

let! aallera. laaer

1 779

8 TM

8-787

07/31/11

07/11/07

07/11/07

411

Ml

4*1

17.61

M.F9
N? fcta

I

I

I 1

70-1

7*-*

764

eats

lamer eatt



TABLE F-1 (CM1INUED)

I

00

Date

Loading
Completed

00/01/87

08/01/87

Core

Naterlal

(lb)

1133

1072

Partial Fuel AsseMlv End F mines

Loose Debr Is

TAN Pool

Location

on

10/01/87

Solid.

Core

Mterlal Unseqr .

X

Can.

M.

D-284

0-285

No End Box and

CR BPR Per 1m. 10 Solder Set End Box Solder

K3 btm H3 btm

E2 btm

BPR Fuel
Comments

X

I

X 26 -E

26 -C

0-283

0-276

0-280

08/05/87

08/08/87

08/08/87

954

1180

1079

F12 btm Fll btm

Gil btm 013 btm

E13 btm E12 bta

X

X

13-C

19-0

304

APSR

D-282

0-292

0-293

08/09/87

06/12/81

08/12/81

780

1066

929

F10 btm E10 btm

G13 btm F13 btm

D12 btm G12 btm

X

13-0

30 -A

134

0-781

0-296

08/14/87

08/16/87

1128

1024

HI 2 btm HI 3 btm

Kl 1 btm G14 btm

30 -0

30 -C
Gd203

D-2M

D-29S

D-289

M/21/87

M/25/87

M/25/87

1260

IMS

712

K13 H11.G10
H14.G9 K10

LU.K12

194

TM

THI

Lower ends

Lower ends

Lower ends

D-703

0-294

08/26/87

08/31/87

1172

10M

H10.HU H9

F14.110

X 10-E

10-A

Lower ends

Lower ends

0-300

0-129

D-301

09/03/87

89/03/87

09/02/87

1299

1216

1163

N10.N12

H10.H12
Oil btm Nil btm

X

X

X

X

Lower ends. APSR

Lower ends

0-307

0-306

0-305

09/10/81

09/11/81

09/11/87

986

1020

1019

F15 btm

G15 bta

E14 bta 1

X

X

X

10-0

10-F

104

D-298

0-291

09/12/87

09/16/87

1284

710

L12 bta 113 bta

L9 bta HIS bta

X

X

X X 194

13-F

APSR

D-304

0-173

0-172

09/17/87

09/17/87

09/17/87

1058

1049

1011

010.Kit

L14.H9
L15 bta

I

X

13-1

30-1

13-A

Lower ends

Lower ends

D-23S

D-290

09/20/87

09/20/87

972

90S

Pll bta

K1S bta

X

I

X

X

30 -F

0-232

0-234

0-233

09/19/87

09/19/87

09/23/87

1255

1092

1157

P10 bta N9 bta

PI 2 bta

PB bta 08 bta X

D-236

0-738

09/24/87

09/25/87

1004

1192

09 bta P9 bta

H4 HS.K4

1

Lower eats.

Gd?03








