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ABSTRACT

The purpose of this document is to update the TMI-2 Accident
tEvaluation Program Sample Acquisition and Examination Plan to December 1,
1967. 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:

0 A revised estimate of damage and reconfiguration of the core has
been developed, as follows:

Percent of
Core Region Core Materlal

St111 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 26X of the
original core volume)
Previously molten core matertal 35

Retained Yn core boundary 19

Escaped from core boundary 16

] The primary migration path of the molten core material iInto 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.

0 The guide tube bottom and nozzle top of the in-core iInstrument

structures below core position R7 are ablated. The nozzle s
welded to the reactor vessel head.

"
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1M1-2 ACCIDENT EVALUATION PROGRAM SAMPLE ACQUISITION
AND EXANINATION PLAM FOR FY-1986 AND BEYOND

1. INTRODUCTION

1.1 Purpose and Intent

The purpose of the Three Mile Island Unit 2 (TM1-2) Accident
Evaluation Program Sample Acquisition and Examination (AEP SA&E) Program s
to develop and ‘mplement a test and nspection plan that completes the
current-condition characterization of; (a) the TR1-2 equipment that may
have been damaged by core damage events and {(b) the TN]-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 materVal assoclation. The Intent of
this document s to describe the THMI-2 Saaple Acquisition and Examination
Plan 'n a manner that provides sufficient Information for °stand alone*
comprehensiveness.

1.2 Project Genesis

The TM]-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
dccomplished n a way that maximizes research results and the effecttive
utilization of program resources. The TM]-2 AEP SA&Et Plan will provide
those assurances.

This Plan s part of the EG&G ldaho, Inc. {EGAG) TMI-2 Programs
Project, which s described \n the EGAG TMI-2 Programs Division Master
Plan, Revision 7 (to be published). Included In this Master Plan 1s an
outline of the TN]-2 Programs Work Breakdown Structure (WBS). The SAA&tL
program is composed of two (Level 4) elements; Sample Acquisition



(WBS No. 751400000) and Sample Examination (WBS No. 755400000). These two
elements are within the TMI-2 Accident Evaluation Program (Level 2 WBS

No. 758000000).

The TM]-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 alding In the resolution of severe
acclident and source term issues. The program's work 1s divided into four

elements:
1. Examination Requirements and Systems Evaluation,
2. Sample Acquisition and Examination,
3. Data Reductlon and Qualification,? and
4. Information and Industry Coordination.

The Examinatton Requirements and Systems Evaluations element s 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 atd 'n the resolution of the severe accident source term

Issues. The Sample Acquisition and Examination element s responsible for
obtaining the specifled samples from the TMI site, for examination of the
samples, and for reporting the examination results. Data Reduction and
Qualification 1s responsible for developing and maintaining the TMI-2 data
base and for evaluating and qualifying on-1ine 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 Master Plan.



The tasks within the four work elesents are designed to accomplish the
following technical objectives:

o ldent1fy and quantify the pardmeters 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 analysts)
results,

o Provide a standard problem of the TMI-2 acctdent that includes
the examination results and against which the severe accident
analysis codes and methodologies can be benchmarked, and

o Apply the TMI-2 accident evaluation research toward resolution of
severe accident source term techntcal issues.

The Sample Acquisition and Examination element 3s specifically
responsible for the collection of sample materlals from the THRI-2 plant,
the examination of those samples (to provide the data specified by the
Examination Requiresents and Systeas Evaluation element), the

Interpretation and reporting of the examination results, and the
coordination of examination activities at other laboratories. This program

element 1s also responsible for providing engineering support for the
sampling activities and for sample shipment.

1.3 Background and History

Adthough the March 28, 1979, accident at TM]-2 involved severe damage
to the core of the reactor, 1t had no observable effects on the health and



safety of the public 'n the anea.‘ That such a severe core disruption
accldent would have no consequent health or safety effects has resulted In
the questioning of earller 1ight water reactor (LWR) safety studies and
estimates. In an effort to resolve these questions, several major research
programs have been initlated 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.

lmmedlately after the TMI-2 accident, four organizations with
interests 'n both plant recovery and accident data acquisition fFormally
agreed to cooperate iIn 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 ‘nvolved in reactor recovery and accident research. At
present, DOE Vs 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 belng an open-ended
program of sclentVfic Ynquiry, must be well planned and executed and must
be designed to meet specific technical objectives.

The EG&G Involvement with the TM]I-2 accldent has been continuous,
initlally providing technical support and consultation from the Idaho
National Engineering Laboratory (INEL). In 1979, EG&G recelved an
assignment from DOE to collect, analyze, distribute, and preserve
significant technical Information avallable from TMI-2. In 1981, the
technical Information assignment was expanded to Include conducting
research and development activities iIntended to effectively exploit the
generic research and development challenges at TMI-2. In conjunction with



this expanded assignment, an organization element for OFfsite Core
Examination was developed. This evolution continued; 'n January 1985, 0Ot

agreed to expand the EGAG 'nvolvement to Include an evaluation of the TM]-2
accident that would develop an understanding of the accident

sequence-of -events In the area of core damige and escape of core
radionuclides (Fission products) and materials. The TM]-2 Accident
tvaluation Program docu-entz implemsents the January 1985 agreement,

defines the program required to understand the accident, and contains the
guidelines and requirements for TM]-2 sample acquisition and examination.

The THI -2 AEP SASE Plan evolved from the requirements set forth in
Reference 2. The program description provides the guidelines for the
postaccident core condition and fission product inventory
characterization. [Examination requiremsents documents written previously
Include the GEND Planning Report 0013 and the TM]-2 Core Examination
Plan.4 The current program description document 1s an extension of the
preceding examination requirements documents with appropriate additions and
changes to account for enhanced understanding of the THM]l-2 accident and the
resultant refinements 'n sdmple and examination requirements.

The already-completed portion of this SA&E program includes Vn situ
seasurements and sample acquisition and examinations nvolving private
organizations and state and federal agencles. It has provided the
postaccident core and fission product end-state data that indicate the
following:

o Large reglons of the core exceeded cladding melting (-2200 K),
and significant fuel Vliquefaction by molten zircaloy and some
fue) ®elting occurred with temperatures up to at least 3100 K.

0 Core materVals relocated iInto the RV lower plenus reglon from the
core, leaving a vold 'n the upper core region equivalent to
approximately 26X of the original core volume. Over 20 metric
tons of core and structural matertals now reside n the space
between the RV bottom head and the elliptical flow distributor.



0 Fisston product retention In core materlals 1s significant, and
the retentlon of Flsslon products outside the core was primarlly
In reactor coollng system (RCS) water, water iIn the basement, and
In basement concrete.

Significant consequences resulting from these Findings include
(a) Increased technlcal iInterest In the TMI-2 accident because 1t
represents a severe core damage (SCD) event in Full-scale and provides
evidence of a large difference between actual and predicted SCD event
offsite radiation release; (b) a reconsideration of the plans and equipment
for defueling the TMI-2 reactor; and (c) an expanslon in the TMI-2 accident
examination plan to determine the release from the fuel of the lower
volatility Fisslon 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 (OECO). The task Force iIncludes representatives from nine
foreign countries that Indicated a desire to examine TMI-2 samples.
Seventy-eight TMI-2 core materia?) samples were distributed to eight foreign
laboratorles 1n 1987.

Section 2 of thls report contains an overview of the guidelines and
requirements set fForth In the TM1-2 Accident Evaluation Program document, a
descriptlon of what would be required to meet these guldelines and
requirements, and a proposal for sample acquisitlon and examinatlon tasks
that can be accomplished within the avallable resources. Sections 3, 4,
and 5 contaln detalls of the proposed SA&E tasks. Sectlon 6 summarizes the
technical and administrative support for management of the SA&t Program.
Section 7 s a summary contalning the cost and schedules for the proposed
SALE 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 1s a 11st of TMI-2 accldent reference
documents for use In planning and performing the SA&E program. Appendix 8
Is the 11st of specific TMI-2 samples delivered to the CSNI task Force.



Appendix C 1s & GPUN technical bulletin 11sting the core component
\dentification marking. Appendix D Vs the TM]I-2 AEP sample Inventory and
disposition 11st. Appendix [ s the Vibrary 11st of tape recordings of
video surveys and monitorings of the RV internals. Appendix f 1s 2 téble

showing the contents and INEL storage locatlons of the TM]-2 core material
shipped to INEL 'n Fuel) canisters for storage.



2. OVERVIEW

2.1 Overview of SA&E Requirements from the

Accident Evaluation Program Document

The TMI-2 Accident Evaluation Program documentz states that

substantial contributions can be made to the resolution of SCD accident
technical 1ssues 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 fFallure, and Fission product release and transport.

The TMI-2 Accident Evaluation Program document includes a 1isting of
the technical 1ssues to be addressed In TMI research. To ensure optimum
results fFrom available program resources, the technical issues were
prioritized, as shown in Table 1. Two prioritization criteria were used.
The First criterion 1s the potential of the TMI-2 sample examination data
to directly enhance the understanding of each 1ssue. Issues that could be
addressed directly using data that can be obtained from TMl 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 s 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 1ssues to the environmental source term.

The SA&E 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 Ffrom
the plant, and the overall priority of the acquisition and examination
tasks are summarized in Table 2. The relative priority of the acquisition
tasks 1s based on a subjJective weighting of the associated technical
Issues, applicability of the TMI-2 data to the 1ssues, and applicability of



TABLE 1. PRIORIVIZEO LISY OF TECHNICAL ISSUES TO BE ADORESSED
VIA TR] RESEARCH

Application
of Data
to Issue  Priority
Redactor Systes Thermal-Hydraulics

1. Coupling between core degradation, RV Direct High
hydraulics, and fisslon product behavior
(Integrated severe accident code)

2. Reactor system natural convection Indirect Ned e

Core Damige Progression and Reactor Pressure Vessel Fallure

1. Damage progression in core Direct High
2. Core slump and collapse Direct High
3. RV fadlure modes Direct High
4. Hydrogen generation after core disruption Indirect Medium
5. Alpha mode containment failured Direct High

Fission Product Release and Transport

1. Release of low-volatility fission Direct, High
products during fuel degradation indirect

2. Chemical reactions affecting Fission Indirect High
product transport

3. Tellurium behavior Indirect High

4. Fisslon product and aerosol deposition Indirect tow
In the RCS

5. Release of control rod materlals Direct High

6. Aerosol generation mechanisms Direct, High

Indirect
7. Revaporization of fFission products Indirect Low

In the upper plenum

8. Core-concrete Interaction Indirect Medium

. Steam-explosion-accelerated missile penetration of reactor bullding
wall.
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TABLE 2.

PRIORITIZED LISY DF WA}

DATA NEEDS AND SAMPLE

ACQUISI1I0N 1ASKS

Prioritization Criterla

Data Applica-

bity Ffor
Data EstabYishing Overal)
Sample Data Technicald Applica- Consistent Prlority of
Primary Data Needs Acquisition 1ssue(s) bility to Accident Acquisition
fros NI .2 Tasks Priority Issue Scendrio Yask ___Comments

1. Gross structlure of core, 4. Video probe data High High High High a. Video inspections are high-
core support structures, through core bore priority information needs.
tnstrument structures, channels (core and
RPY lower hcad Tower plenus)

b. Tapography of core and High High High High b. Acoustic characterization of
Towver plenum reglons. hardpan below debris bed \s

planned.
.

c. Acquisition of core High High High High c. Quatitative data from core

. bore boring wil) provide valuable
Insights into damage.

2. Peak temperature, 3. Distinct Fuel assembly High High High Righ a. WY1} provide data on core bound-
core and core support samples. ary condttions (radially}, con-
matertals Interactions, tro) and polson rod behavior,
and core boundary and fuel degradation.
structures.

b. fore bore sawples plus High High High High b. Core bores are primary samples
video characterization for determining temperatures,
to correlate vith materlals, and Fisslon products
examinadtion results vs locatlen In the core and

Tower plenus

c. Large volume samples High High High High c. MNecessary for extrapolating
of core and lower smd1ler sample materlal and
plenus debris f1sston product data and for

debeds bed characterization

d. lore foreer waill Kigh Nedive Ned\ve Ned\us. d. M3y not be required f intact.
samples. High

e. Core support assowmdly High High High High e. {xtent of damage {chemical and
samples theraal iInteractions} needs to

be determined

f. Instrument structures High High High High f. Very important to assess vessel
samples fallure modes

g. Reactor vessel vall High Nediun Rediva Nedignm- g. May not be required 'f
samples. High undamaged
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TARE 2. (contineed)

Prioritizetiem Criferts
Bats Applica
BMIvy Tor
bate (KXY AREY 3T Oveval)
Saple Mete Technico)d Applice .- CansVstenl Prieritly of
Primary Bate Geedt Acguistiiion fssen(s) by te Acc 1@ant Acquisitien
from TH] -2 Tasky —Task Commenty

. foml asrembd)y vppor grid  Wigh Red ' Rediem RedVen h. te Do ‘aperisat ‘e e11ab-

ang/er osd boxes 113h10g core Dowadiry cenditions

1. feo) red rogmnis free Wigh Redium Low Ped\un ¥, laperiant For f134'am preduci

wPpper cote reqion. reledre
3. fFissten product relesie nas tramspert
A. Oetsined rissien 8. Pistinct fue) asremdly Nigh Nigh High Nigh a. Sefficient esaminoiiony dre re-
preduecis lo coce 14 ey @ired for chirscterizriag 1de
anterV01s. reldioed fisslea predarts {1m-
porisat Migh aad lew.veletiltiy
species)

. Core Sore 16MpVey High Ngn e Nigh b. Ceore Dore 10mples are primary
toavces of dita fram core and
lnse pleam

. Large velume samples of Righ Nigh Nigh Nigh C. large velemm tampler secesssry

core ond Youer plenum te Vacrease ovteclabilily Tiet
[ A for semm '@portan! rodle-
1selages
0. Betarasd fisiton pred- . ipper plecwm surface Redlem .C Nediem. Red \un Red\ v . Surface Gopmrition 13 ‘Wertant.
it on primery samplies "gh low Wever. saly ondirielvadle com-
cooding 1yslem puneel remdins 184 11 Yoo te
wwrfaces be ey w11, AGdilien 4its o
hor i7enta) sortaces wald be
vied for evalwiling separale-
offects espevimmatls.
Primery cooling terfece  Fedium | ow Redium Fediem . Swrtece Gepoitlien V1 \mperiani,
semples Hignt bamves, ealy wndlsseivadble cos-

o Atceoss covers from
$6°% ond Presswriser

o Sedianal Irem $6°s
and presserlier

e 070's

pansel remdins Inéd is ksowm lo
b very azll. Sasples frem
occessibie lecations will cem-
plete OCS laventery. Sample
Tototlons ‘acluly & 4nd $-loop
1loan greeraters, mashole
oCcesy covers (sawloce GoporLiny
and doy sccesstble sediasnt}),
pressur trer, omé hat leg 01D
hermmwo V.
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YABLE 2. {conlinued)

Prioritization Criteria

Data Applica-

bilitly For
Oala Establishing Qverall
Sample Data Technical? Applica- Consistent Priorily of
Primiry Data Needs Acquisition Issuels) bility to Accident Acqulsition
from TR)-2 Tasks Priority Issue Scenar o Task Comments
€. Retained Fission &. Sludge samples. High Lo High High- 4. Major Fina) Fission product re-
producis n fledium pasliories are known fo be the
conlainment baseeen! RY and the conlainmenl base-
menl. Uncertainly in contain-
menl nvenlory is still large.
b. Basemeni concrele wal) Iﬂghb towP High High- b. ®Malor Fina) Fission producl re-
sdwples. Redium posiiories are known {0 be the
RV and the containmenti base-,
aent. Uncerlainly in contain-
meni Inventory Vs st111 large.
D. Retalned fisston In None specified.® nigh" Lo Red\ve Lowd 3. These examinatlons and datla are
transpor\ palhway primarily for definitlon of the
outside Lhe RCS dccident scenarto. The existi-
excluding the contain. ing data require more evalua-
meni baseeent tion to (a) ntlegrate the infor-
sation Into Lhe accident scenar-
10 and (b) detlermine Lhe need
for additional samples/data.
€. Fission product a. fisslon product chemical HKigh Med\um Redium Nedium- a. Applicadility of data oblained
chemical form form from al) core High to date to fisston producl chem-
a3leria) samples 1cal form during the accident
needs confirmatory evaluation.

4. Reactor syslea a. Upper plenum icapera- Ned\um Ned\un Low Nediume- 3. Reaclor syslem natural convec-
natural conveciion ture disiridbution Low lion healing was low In THL.

The confounding effecl of B pump
transient wi)l make 11 diFFicull
to evaluate natural convection
cells n the RY.

S. In.vessel coupling of Data acquisition tasks Righ Redium Redium Redium- a. [End.state characierization data
core degradation, 4, 2, %, 2d. High w111 have lo be coupled with
thermal-hydrauiics, qualified on-line plant data and
and fisston product reaclor sysiems models {o define
depos 11 1on consistent accldemt scenarios.

Coupled phencmend can only be
esiimated from co®® sensiiivity
calculattons.
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TABLE 72 (comlinued)

Primard Bals Beeods
frem THI

tangle Sotl2
Acquisition
lasks

— Prieriiizatien Critevia
Bets Agphica-
Bty teor
Bata tstadVishiag Bverall
Yecmtcall Applica- Censistionl Prierity of
Jsswals) BNty te Acci@eot Acquisition

—Scemarle  __ Tash

Commpnty

a. Toe prierity 1n @unersl spplies te the lechaical Yssue grouging From Yadle 3 of the Seplember 1985 droftl TR].7 Meciden] Evalualive Pyopau Gecamsel.

b Fivien proguct relontion i1n costiimmmt 11 a very high-prierily severs dcclifentl 1sive, Sl orimerily for sccidonls wbere the core his rated ihe Y
and Lhsre 1y 1ignificant Intersction Detlwsen the concrote and the anlten core, wiLR vaperizsiden or derete) forastiion direcily inte the conla)ames!
slmighere. Ihe YR).2 acchideot 81€ net pregress o that stage.

c. TRy Tatee 11 rotled o3 madium prierity for 411 severe accleents excepl Lhe latlerfacing tyttlemn LOCA or °V° soquuace. for ol iCh 1t 13 roles Righ.

e. Qonting reflects the tooviedge Lhatl the RIgRo1l concenirations of fissien products Bre proBibly in the core mslerial and Ihe contoimmvatl bosempat.
Alre, much of this portien of Ihe fission product paibusy M Already Dovn tampled.

e. Tnty parilon of 1he Titsien preduct ironipert pathsdy has Bovn estemsively tampled. Add)ilena) tamples d7e nol roguotieod oalll 5 ¢efialie soed 1

estioblished.




the data for establishing a cons)stent understanding of the accident. The
prioritization process produced a 11st that assigns highest priority to
samples and examinations that wil) provide data that directly characterize
core damage progression and Fission product release from the Fuel. Next In
relative Importance are data that wil) characterize retatned Fission
products in the containment basement, fFisslon product chemical form, and
structural damage within the lower plenum. The lowest priority data are
those related to Fisslon product retention in the primary cooling system
and structural peak temperatures. Add)tlonal data to characterize the
retention of Fission products In the contatnment (excluding the basement)
and auxiliary building transport pathways are not required at this time.

The sample acquisition tasks are 1isted 'n Table 3. This 1isting
reflects the prioritization established In Table 2 as well as the
avallability of samples and the sequential need for the data to provide a
consistent understanding of the accident. For ‘nstance, the core bore and
assoclated video and acoustic information will provide data relevant to
core damage progression and Fisslon product retention in the core
materlals; therefore, these samples are 1isted before samples of the CSA
and lower plenum structures. Also, the CSA and lower plenum structural
samples will not be avallable unt)] the core has been removed from the CSA.

The basic data/measurements 1isted in Table 2 consist of peak
temperatures; physical and chemical state of the core and structural
materYals; physical and chemical interactions between the fisslion products,
core, and structural materlals; the chemical form and concentrations of the
retalned fFission products in the core and RCS; and the Fission product
transport pathway within the containment and auxillary bullding. The
measurements are required 'n sufficient number to map the distribution of
the characteristic being measured. The data/measurements needs are
reviewed, Including prior TM]-2 core examination plan accomplishments, In
the following paragraphs. The ‘tems are discussed 'n (a) the order of
priority as 1isted in Table 3 and (b) as 1t appeared 'n 1985 when the TMI-2
Accident Evaluation Program document2 was prepared.
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TABLE 3. SUMMARY OF PRIORITIZED SAMPLE ACQUISITION TASKS

-~ (-} W o (> ] ~N)
+ . . . L[] .

10.

1.

V2.

13.

4.

15.

16.

17.
18.
19.

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

Central core bore to the lower head and visual examination.
Large volume sample from upper debris.

Topography of the crust below the debris bed.

Mid-radius core bores to the lower plenum (J bores).

Loca) large-volume samples of debris from the CSA region.

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

fwo Intact, part-length fuel asseablles from contro) rod and poison
rod locations.

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

Basement sediment samples.

Concrete samples from contalnment basement walls and floors.

RCS surface and sediment samples from A- and B-loop steam generators,
pressurizer, hot leg RT0 thermowells, and steam generator manwdy and

handhole covers.

Samples of the Interaction zone between core materlals and the lower
CSA.

Samples of the Interaction zone between the instrument guide tube
structures and core materlal.

Samples of the Interaction zone between the RV lower head surface and
the lower core debris materlals.

Samples of the interaction zone between the core former wall and the
core.

Fisslon product retention surfaces in upper plenum.
Upper plenum leadscrews.

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

fuel rod segments from the debr)s bed.
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2.1.1 Core Bore Samples (Table 3, Tasks 1, 2, 5, and 9)

Core matertal samples are required that will allow multidimensional
(axtal, radial, azimuthal) interpretation of core damage; V.e., cladding
melting, fFuel liquefaction and relocation, freezing of the molten core
materials, and subsequent remelting and slumping of the core materials.
This requirement necessitates a number of continuous axial samples of core
materials through the core and lower plenum reglons. Thirty core bore

samples are 1dentifled: 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
ana1yzed.5 These small samples have provided significant physiochemical
data to evaluate mater1al 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 I'n the measured concentrations. Additional
larger volume samples are required from the upper core debris reglon to
better quantify the retained fFission products, particularly tellurium, and
their physical and chemical state.
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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 reglons
(depending on the damage conditions). This materlal may vary significantly
from the upper debris 'n physical and chemica) composition and structure,
particle size, and retalned fisston products. The physical and chemical
properties of these materials 'n the varlous unique zones will be
characterized. Large volume samples are required to ncrease the
detectab)1ity of the Fission products with low concentrations due to decay
since the accident.

2.1.) Topography of the Crust Below the Oebr)s Bed (Table 3, Task 4)

Visual and ultrasonic topography data will help characterize the
frozen crust (previously molten core matertal) that s postulated to exist
under the upper debris bed. Ultrasonic techniques similar to those used
for mapping the upper core cavity will be used VF practical.

2.1.4 Fuel Rod Segments from Distinct fuel Assemblles (Table 3, Task 8)

tExamination of fuel rod segments from part-length, relatively iIntact
fue) assemblies from the core periphery will provide Information on the
radial progression of core damage as well as Fisslon product retention over
d wide range of fuel rod damage. Assemblies from control and poison rod
positions are needed for examination. Intact rod segments will De
extracted from the retrleved asseadlies for detaldled examination. These
examinations will provide Information on peak fuel rod temperature,
matertals Interactions, retained fisston products, and Fission product
chemica) form., The core damage represented by these assemblies Is
representat ive of the damage gradient between the molten core and the
relatively undamaged core former wall. Also, data on the effect on core
damige of s\lver from contro)l rod assemdlies and of alumina from burnable
potson rod assesblies will be avallable.
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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 TMI-2 are
thought to be the RV (primar)ly core mater¥als) 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 fisslon products and assoclated
materlals. The current radloactivity in the basement and sludge samples
suggests significant retention and activity from the basement concrete
walls. Independent experiments have confirmed that the concrete Vs an
efficlent absorber of cesium. Sufficient samples of the basement walls and
floor are necessary to estimate total fisslon product retention in the
basement .

2.1.6 Fission Product Retention In Ex-Vessel Release Pathways (Table 3,
Task 12)

A1l 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 readlly 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 (1f possible) and (b) resistance
temperature detector (RTD) thermowells in the hot leg and sediment from the
pressurizer. [Examinations of these samples wil] quantify the retalned
fFisston products, Fisston product chemical form, and the irreversible
retention mechanisms, elther 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 reglons through the core bore channels as well as
from selected samples of the CSA obtained during defueling. Samples of the
CSA are needed to determine peak temperatures and the important

18



Interactions between core materlals and stalnless steel structures. Sample
selection will be based on knowledge gained from the core bores and the

follow-up video examination data.

2.1.8 Reactor Vessel Samples (Table 3, Tasks 14, 15)

The current understanding of the interactions between molten core
materlals and the RV suggests that the mode of vessel fallure would be
melting of the instrument penetration nozzles. Samples of the Instrument
penetration nozzles are required to determine the extent of damige to these
structures and to estimate the margin to fFallure of the vessel. Samples
from the 'nstrumentation penetration nozzles at the vessel center and
mid-radlus locations should be sufficlent.

The condition of the RV is not known, and the understanding of
therma1-hydraulic/mechanical detalls of the core melt progression and
ultimate attack on the vessel walls 1s not complete. These data
requiremsents will be Further substantlated as defueling progresses and
exdamination data become avallable, V.e., data from the core bores and lower
plenum volume samples. Visual examinatlon of the vessel wall after
defueling s desirable to obtain samples of the RV wall at locatlons other
than the Instrument penetrations. These data needs w)l) be further refined
from the vessel fallure models as these models are developed.

2.1.9 Core former W3ll (Table 3, Task 16)

The core former wall appears to be basically Intact 'n the upper
reglons of the core. However, the extent of damige s not known below the
core mid-plane. If severe damage to the core former walls becomes evident
during core defueling, detalled 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 specifled when the severe damage s 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 fisslon product
transport/retention within the RCS. Previous examinations of two control
rod leadscrews Indicate ax1al temperature differences of approximately
500 K (top to bottom) and radial temperature differences (V1.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 sufficlent to address the technical 1ssues assoclated
with RV natural circulation. However, additional samples of structural
surfaces are needed to complete characterlzation of the retained Fission
products. The upper plenum is probably not a significant repository for
fisslon products, so these samples and examinations are jJudged to be of
Tower priority.

In May 1987, the TMI-2 AEP staff developed a TMI-2 sample examination
priority 1ist (Table 4) based on the findings of the TMI-2 defueling and
sample examination activities conducted since publication of Reference 2
(February 1986). The purpose of the 1ist was for planning the remainder of

the TMI-2 AEP SA&E to maximize the TMI-2 accident Information that would be
obtained with the remaining funds.

2.2 Development of the SA&E Plan

Table 5 1s a summary of the in situ measurements and sample
acquisitions and examinations that satisfy the technical Information needs
identifled 'n the TMI-2 Accident Evaluation Program document2 and 1isted
in Table 2. Table 5 includes prior year sample acquisitions and
examinations and Yn situ measurements fFor completeness. The SA&E Plan
includes:
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TABLE 4. TM]-2 SARPLE EXAMINATION PRIORITY LIST AS OF MAY 1987

A. High Priority:

1. Fuel assembly samples from previously molten material escape path
2. MNon-fuel material resting on RV lower head

J. Interaction zone between molten core materlals and baffle plates
4. Core support asseably

5. Reactor vessel lower head?

6. Leadscrews from highly damaged reglons 'n the upper plenuam.

8. Redium Priority:

1. Retallographic/radiochesistry examination of horseshoe ring samples
(Canister D-174)

2. Llaser mass spectro-eterb for fFission product chemistry analysis:
Instrument development and sample analysis

3. Microscanner analysis (Fisslon product distributlon) of core
materlal samples

4. Bulk oxidatlon state analysis of core materlal samples
Core sample Kr-85 analysis

NDE/metallographic/radchem examination of B-loop RTD thermowell

-~ O W

Retallographic/radchem examination of upper end boxes and spiders
8. Visual documentation of defueling.

C. Low Priority:
1. NWDE/metallographic/radchem examination of ‘n-core Instrument strings
2. Tritlum analysis

3. Radchee exdmlnation of RB sludge batch samples.

a. This would probably require speclal acquisition task. Equipment may
exist which s capable of obtalning the required samples.

b. Development of this method would be accomplished First. If the
equipsent could measure fission product chesical form, the analysis would
become a high-priority item because 't would be the only device avallable

to measure chemical form.
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TAI-2 ACCIDENT EVALUATION IN SIIU MEASUREMENTS AND SAMPLE ACQUISITIONS AND EXANINATIONS

Measuremeni/fzamination Activity

RV _visua) examinalion:

CCIV surveys
Sonar topography survey

ore bore s les of

hseu]o'lned core aalerial:

Under laase debris

Subcore

Core distinct components:

Upper core region:

6-1n. fue) rod segeents
from core cavity perlphery

Smal) grab samples from
upper core debrts

Large grab samples from
upper core debris

Fuel asseadly upper section:

fue) rod segmenis from
core cavily periphery
fuel assembly remnants

Guide tube/BPR segments
Guide lube/

conlro) rod segments
Instr. tudes

instr. slring segments
Instr. {vbe segments
Spacer grids
Upper end boxes
Holddown springs

Quantity
Compleled fulure Proposed
Sample Complcled Additional Fulure
Acquisitions Exams les Exams
NA S areas€ NA ) area
NA ) arca NA 0
13 of 14 13 partial 0 0
successful
3 0 D 0
unsuccessful
[ 6 (NDE 0 0
omMy}
N 11 0 0
[ [} 0 0
AL 4 0 0
0 0 NA 0
? 2 0 0
1 0 0 0
0 0 0 0
0 0 0 0
12 0 0 0
12 0 0 0

Priority?

1,5.9

[ -X-J

19
19

19

Examiner?

REP/ZALP
REP/AEP

AEP-INEL
NRC, ANLE
(£1 )¢

AfP-INEL,
csul

AEP.INEL

INEL

AtP_INEL,
NRC-ANLE,
CSKt

ATP.INGL,
csH]
INEL

-

Justification/lnformation

fzplain accidenl scenario and supporl
semple selection.

Detlerwine currenl condilions of molten
core 8aleria) escape roule,

Determine condition and Quanlity of
fused/}oined core waleria) under loose
debris and belween core and RY head.
Oelermine retained fisstlon producl ,
concentralion and chealcal form.
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JABLE S. {continued)

Quantity
Completed futlure Proposed
Sample Completed Additlonal Fulure
Measurement/Examination Activily Acquisitions rams Samples xams Priorit [xam\nerd \fic ormation
BY inlerndls ezaminations:
Control rod leadscrews | H 0 0 8 AEP-INEL fisston product transport palh, tes-
AEP -BAM perature gradient, and RY natural
recirculation routes.
Core former wall samples 0 0 0 0 16 Bala for isotherms mdps 3nd miterials
interactions at core periphery.
Leadscrev supgort tube 1 1 0 0 Low AEP.BCL Characterization of surface deposits
Yower Section n RV dome reglon.
Core lower support 0 0 0 0 13 - Dala for ‘sotlherm maps and adterials
structure plate samples Interactions along core asterial) telo-
calion path, Fission product Inven-
) tory and asterials interactions.
RY lower head sémples 0 0 0 0 15 - Dala for isotherm waps and aaterials
interactions
Lower plenum hortzontal 0 0 0 0 n .- flssion product Inventory dala.
surface deposits
Lower plenum instrument 0 0 0 0 " - Raterials Interactions.
struclures
RCS characterization:
RCS gammy scans: Capabiiity to convert data to radio-
nuclide and uranius abendance and
A-loop siess generator N/A ? N/A 0 lov GPU/AEP Yocation uncertain.
{externdl)
Pressurtzer (external) N/A 6 N/A 0 low GPU/ALP
Core flood tank B N/A 9 WA 0 low GPU/AEP
Stesa generator inside N/A 0 N/A ALD)] low GPU/ZAEP
Pressurizer inside n/A 0 N/A 180 Llow GPU/AEP
Pressurizer surge lline N/A 0 N/A 180 Low GPU/AEP
Decay heat resoval line N/A 0 N/A 180 tow GPU/ACP
Pump volutes N/A 0 /A 780 tow GPU/AEP

Kot legs N/A 0 N/A 1080 low GPU/AEP
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IABLE 5. (conlinued)

Reasuremenl/Examination Activily
Sediment:
Basewent 305 Ft el.
Basement 329 FU ed.
Sotiom open stalrwel)
Basewent sump pit

L{1}

Basewent floor (282 fi e).):

RCOY discharge area
Lezkage cooler room,
RCOY room,

o tnside D-ring
Oulside D-ring areas
Core nsirument

cable chase
Sludge removal
storage tant

Concrete bores:
Fleors: J87 ft el.
305 Ft el
282 FL e,

O-ring walls: 347 Ft e,
305 Ft el.

flooded reglon

300034 {shield) wvall
({fFlooded regionm)

Block {elevator/
statrwell) walls
{Flooded reglon)

Adherent surfdce deposits:
Air cooler panels

Basement outer wall
steel llner

Quantity

Campleted Futlure Proposed

Somple (ompleted Addilona) fulure

Acquls it lons Exams Samples Exams
108 g 1 0 0
25 g 1 0 0
L 1 0 0
12 ¢ | 0 0
0.9 g 1 0 0
0 0 0 0
0 0 0 0
3 ? 0 0
0 0 0 0
0 0 0 0
8 ] 0 0
[ [ 0 0
2 [} 0 0
1 1 0 0
2 ? 0 0
4 1 0
{ 1 0 0
6 1 0 0
H H) 0 0
0 0 0 0

Prierity?

10
10
10
10

10
10
10

Low
n
1

Low
n
n

n

n

low
low

\nerd

AEP-1NEL
AEP.INEL
AEP-INEL/
HEOL
AEP-INEL/
HEDL

AEP-INEL/
HEOL

AEP-PL
AEP-PL

AEP-SAI
AEP-PL

AEP-PL

GPU-AEP
GPU-AEP
REP-GPU
AEP-INEL
GPU/AEP
GPU/AEP
REP/GPU,
REP/INEL,
AEP/INEL
REP/GPU
REP/INEL,
AEP/1NEL
REP/GPU
REP/INEL
AEP/IMEL

AEP/INEL

Sedimenl includes Susquehanna River
11t as we)) as core Fisslon prodectls
and smterlals.

GPU nas samples.
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ML 5.  (cealineed)

Sreorement/Inamingtlon Activily

Ausiltary and
los1 G0udling Delldingy

Liquie:

Besc. cool. bleet 14at A
Bedc. cool, Dieed Tomk D
Boec. coo). blees Jom (
Repowp end pwrilfication
aninevatizer B

Sed\amnt.
Sedc. coo). bloed Temd 4

Retewp and perilicalion
omm\awrédliter A {resie)
Ratewy 4nd pwilicailen
Genineraliszer B (resio|

1311 er Bousing conioniy
(Fidter papor, VigmYd. od
colleciod s0114s):

Mabkoayp and parification
syten

Demineréltzer
prefiliery

Demineralizer
after Fiiters

I pamp 100) waler
Injectton syitem f1)tery

fsam = Mg

Duantity
Cemploted lTulgre Prapesed
tomple Caploted Additiana) fulere

Mmipitieny _fxams = _emeles

M a 1 [ 0
150 m 1 0 0
199 ;. 1 0 0
0o 1 [ 0
(" W'} 1 0 0
0 g 1 0 0
[ 1 [ 0
bolb both ¢ 0
bolh doth 0 0
both beth 0 0

low
low
Low
Low

Low
Low

Low

Low

tow

Lasmiper®

ALP-IEEL
PR
Alr.jmL
A(P S

NP-1mL/
L 1§
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TABLE 5. ([continued)

Quantity
Coapleted fulure Proposed
Sample Completed Additional Fulure
Measurcmenl/Examination Activity Acquisitions Exams Samples Exams Priorityd Examiner® Justification/Information

a. Priority values 1 through 20 are 1isted in Table 3.

b. ([xaminalion responsibility 1s shown wilh the funding organization (AEP, REP, NRC, and/or GPU) shown First (xxx/xxx Indicates joint Funding and/or
performance responsibility), and the sawple examination locallon shown second. WKames of funding organizations are abbrevialed as follows: Accident
Evaluation Program, AEP; Reactor Evaluatlon Program, REP; Nuclear Regulalory Commission, NRC; GPU Nuclear, GPU. Names of examination locatlons are
abbreviated as Follows: l!daho Natlona) Engineering Laboratory, INEL; Argonne National Laboratory-East, ANLE; Battelle Columdus Laboratoryes, BCL;
Westinghouse Electric Corporation, W; Sclence Applications Internationa) Corporation, SAl; Hanford Engineering Development Laboratory, HEDL; Oak Ridge
National Laboratory, ORNL; Los Alamos Nallona) laboratory, LANL; CSNI, Comeitlee for the Safety of Nuclear Installations of the Organization For Econosic
Cooperation and Development (OECD). PL Indicates that an oulside privale laboratory is expected Lo perform Lhe examination.

c. Completed RV CCIVY surveys include the Following areas: atl) sides of the upper core region cavity, core cavity reglon Joose debris after dtslodging Core
Components from plent® assembly, plenum assembly, accessible areas of Lhe downcomer and RV bollom head periphery reglons, core lower reglon, and lower CSA.

d. Core bore tollected samples.




V. Acquisition of a)) samples, distinct components, and 'n situ
sedsureawnts Visted 'n the Future Additiona) Sasples column,

2. Sample examination and 'n situ measurement analysis of those
1tems )isted 'n the Proposed Future Exams column. Only the
high-priority tasks can be accomplished within the allocated

resources. Selectlon was made using the examination priority
13st 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
sedsurements In conjunction with the General Public Utilitles (GPU) Nuclear
decontamination and defueling program for the TM1-2 facility. Some
decontamination and defueling 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
structura) materlals from the comparteent between the baffle plates and
core barrel and the RV lower plenum regions and (b) TH] plant reglons that
@y be selected for Interim monitored storage classification, leaving the
adrea unsuitable for personnel entry and sample acquisition. The GPU
Nuclear TH]-2 decontamination and defueling program Includes the following:

o An auxillary and fuel handling bullding decontamination program.
o A reactor bullding decontamination program.

o A reactor bullding basement contamination characterization
progral‘

a. Letter, K. J. Hoffstetter to D. M. Lake, 4240-85-0227, “Reactor
Bullding Sludge and Core Bore Samples,” June 6, 1985.



0 An RCS fuel locating p_rograma

b
0 An RV data acquisition program
0 The defueling programc

An Ymportant part of the DOE TMI-2 Program 1s the Reactor Evaluation
Program (REP), which supports the TMI-2 defueling program in the following
areas:

0 Funding for speclal defueling tools and plant decontamination
studies.

0 Defueling operations, which will Include both sample retrieval
from the RY 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 1s
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-tast (ANL-E), other DOE
laboratorles, private laboratories (PL), or OECD/CSNI member country
laboratorles. Work plans were developed for the tasks summarized in
Table 5 under the assumption that after the samples have been retrieved at
TMI-2, the hand11ng, packaging, and shipping activities to the INEL w1l) be
funded by the REP-supported defueling program.

a. Letter, J. D. DeVine to R. L. Freemerman, 4500-84-0738, "Ex-vessel fuel
Locating Samples Packages," August 27, 1964.

b. GPU Nuclear document TPO/IM]I-117, In-Vessel Data Acquisition,
September 1964.

c. GPU Nuclear news release 38-85N, TMl-2 Defueling Schedule Updated,
April) 30, 1985.
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The development of the TMI-2 AEP SAGE Plan Yncluded consideration of
the following assumptions:

o The tota) budget allowance, 'ncluding prior years, would be
$20.6M from the DOE and 3600K from and administered by the NRC.

(/] Sample retrieval and 'n situ measurements would be accomplished
In conjunction with GPU Nuclear's TMI-2 recovery program and with
support from the DOE TW]-2 REP 'n the development of specla)
defueling tools and the collection of defueling-operation-related
samples and 'n situ measureaments.

(/] Prior1tization of the Information needs from the sample
acquisition and examination tasks was shown In Table 3. This
prioritization was based on technical needs Ydent)fled and
discussed In the TW1-2 Accident Evaluation Program dou-ent.z
These are shown 1n Table 2.

o The portions of the total budget to be allocated to laboratory
examination of samples was: 3918k to other DOE laboratorles,
$1.388 to private domestic laboratorles, and 2.9M to EGAG
laboratorles. In addVtion, NRC would fund about 3600KX for other
DOt laboratory examinations.

The sample examination program that Vs proposed for FY 1988 wil
complete the TM]-2 AEP sample examination program sponsored by D0E. The
plan Includes the following activities:

o Completion of the radlochemical) (including microgamma scanning)
and elementa) analysis of the core bore samples.

0 Completion of the elementa) analysis of the samples of loose

debris from the top of the tube sheet In the B-loop steam
generator.
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0 Elemental and radlochemical 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 reglon.

0 Metallographic, radlochemical and elemental analysis

characterization of nine new samples of loose debris from near
the RV lower head.

0 Completion of the evaluation of the ORIGEN2 code accuracy In
predicting the production of Fisslon products.

0 Measurement of the oxidatlon state of eight samples of core

material from the core bores and loose debris from the RV lower
plenum with the potentiometer-titration method developed in
fY-1987.

0 Measurement of the gamma-emitting radionuclide distribution on
six additional core materlal samples from the core bores and the
loose debris from the RV plenum with the microgamma scanner
Instrument fabricated and developed In FY-1987.

9. Determination of the feasibi1ity of measuring the chemical form
of Fisslon products using a laser probe with time-of-fF1ight mass
spectrometry Instrument.

0 Packaging and storage of the TMI-AEP TM]-2 accident sample
inventory at the INEL In elther quick-access storage Facilitles

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 iInto the following
four work package categories:
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1. Reactor vessel, which Includes the RV, ts Interna) structures,
and the core.

2. RCS Fission product inventory, which includes the core materials
and Fisston products now residing 'n the ex-vessel portion of the
RCS. tncluding the core flood tanks.

J. €x-RCS Fission product Inventory, which Includes the core
mdterlals and Fission products now residing In areas, bulldings,
and equipment external to the RCS.

4. Program managesent support, which Includes personnel and services
to plan, direct, and control the SA&E program.

The three SAM Implementation work package categories (1, 2, and ) above)
were further subdivided Into sample acquisition and sample examination work
packages because of the geographical separation of the respective support
personne) and operations. The Individual work packages provide the
detalled scope of work, assumptions, products/deliverables, milestones,
prerequisites statements, logic dlagrams (activity lists and schedules),
and resource (labor and matertal) tabulations. The subdivision of the

TRI -2 AEP SA&t Plan Into the three TNI-2 nuclear power plant reglons--RY,
RCS, and externa) to the RCS (Ex-RCS)--was selected to coincide with the
GPU Nuclear TM1-2 fuel location and characterization program.

Detalled discussions of the SASE work plans are contalned 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 1ts support structures; the core Instrument strings, Including
thelr support and ex-vessel condult structures; and other RV iInternals. A
dlagram of the RV arrangement as 1t appeared before the commencement of
core damage events s shown In Figure 1. A typical In-core Instrument
assembly, including the ex-vessel conduit arrangement, 1s shown 1n
Figure 2. The TM1-2 CSA arrangement 1s shown in figure 3.

The RV SA&t 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 s
discussed In the following paragraphs. This Information Includes
applicable detalls of the TMI-2 preaccident operations, Including core
loading detalls; the accident sequence, Including avallable Information on
the current damage state within the RV; and the postaccident RV internals
disassembly activities that have caused Further relocation and separation
of the RV Internals.

3.1.1 Preaccldent Operations

At accident 1nitiation, the TMI-2 core was In the Initial fuel cycle
at 97% of Full power with 3175 MWD/MTU average core burnup. The core
loading consisted of 177 Fuel assemblles and 139 rod assemblles arranged In
the core positions, as shown in Figure 4. The Ffuel assemblles were placed
in the core positions with the identification marking toward the south (see
Figure 5). The core position component identification marking index 1s
provided n Appendix C.

Each of the fuel assemblies (see Figure 5) 1s a 15 x 15 array of
208 Fuel rods, 16 zircaloy guide tubes, and one center-position zircaloy
instrument tube connected to and supported by eight Inconel spacer grids
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figure 1. General arrangement of TM1-2 reactor vessel and Internals.
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and 304L stainless steel upper and lower end Fittings. An Inconel,
coll-type holddown spring 1s located in the upper end Fitting.

A1l 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 812 and P4, next
to the core former wall) contain a stationary orifice-rod assembly (see
Figure 6), with 12-1n.-long stainless steel rods extending into the gquide
tubes to restrict coolant flow, of which one In each assembly 1s assumed to
be modified to Include a neutron source rod. Interlor 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
A1203 (0.95)-B‘C (0.01) ceramic pellets clad n zircaloy,
except for core position N13, which 1s assumed to contain eight
rods with borated graphite instead of Al203—8‘c.

o Control rod (CR) assembly (Figure B8) --The CR assemblies are
located in the 61 core positions shown In Figure 4. The rods
contain 134.in. lengths of Ag-In-Cd clad In Type 304L stainless
steel. The CR assemblies were fully Inserted during the accident
sequence.

0 Axlal-power -shaping-rod (APSR) Assembly (figure 9)--The APSR
assemblles are located in the eight symmetrical core positions

shown on Figure 4. Each rod contalns a 36-1n. length of Ag-In-Cd
materlal clad In stainless steel. The APSR assemblies remalned

withdrawn at 37 iIn. during the accident sequence.
Table 6 is a summary 1ist of the original matertals and metallic

element inventory Vn the 126,560 kg (279,013 1b) of material within the
core boundaries.
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TABLE 6. TN1.2 REACTOR CORE COmPOSITION
Raterial Weight Materta? Weight
(Weight) [ lement Percent (Weight) [ lement Percent
uoi U-2359 2.265 Incone1-718 N1d 51.900
(93,029 kg)® vu-218¢ 85.882 (.2n ug) Créd 19.000
(531.9 kg) (] 11.853 (6.8 kg) fed 18.000
Nb? 5.553
Arcaloy-4 Ird 97.907 Mod 3.000
(23,117 lg) Snd 1.60 1] 0.800
(125 kg)b fed 0.225 A 0.600
Crd 0.125 Co 0.470
0 0.095 Syd 0.200
Mnd 0.200
Type 304 fed 68.635 N 0.130
stainless Crd 19.000 Cu 0.100
steel ma 9.000
(676 kg) and  Mnd 2.000 Ag-In-Cd Agd 60.0
unidentified Syd 1.000 (2.749 kg& Ind 15.0
stainless (] 0.130 (43.6 kg) Cad 5.0
steel C 0.080
(3.960 kga Cod 0.080 B4C-A1704 (3L 34.33¢
(16.8 k9) (626 kg) 0 30.53¢
(0 kg) B 21.50¢
C 7.64¢
3-00; Gad 10.27¢€
(1 1.5 ko) v 17.72¢
(0 xg)b (] 12.01¢

a. [lements for which ICP analysis was performed.

b. Weight of material in a control rod fuel assembly.

c¢. Data are suspect.
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3.1.2 1M]-2 Accident Sequence

Over the past several years, considerable effort has becen spent in
developing a consistent accident sequence based on plant response during
the accident and postaccident examinations of core components. Such a
sequence 1s st111 being finalized. A preliminary theory of core-component

damage and relocation and the formation of the upper core cavity 1s given
In Reference 7. A summary of this theory 1s as follows.

Core uncovering started between 100 and 113 mtin after turbine trip,
which s considered the beginning of the core damage phase of the
accident. This 1s 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 lodine and ceslum) that
had accumulated In the gap between the fuel pellets and the cladding.
Cladding temperatures rapidly iIncreased at about 150 min, due to cladding
oxidation, and quickly exceeded the zircaloy cladding melting point. The
molten zircaloy dissolved some fuel; this molten U-2r-0 ternary mixture
flowed down and solidified in the lower, cooler reglons of the core
probably at the reactor coolant 1iquid-vapor interface. At 150 min, the
core 1iquid level was estimated at approximately 0.7 m, which 1s consistent
with the lower 1imit of previously molten core matertals 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 reglon 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 1n the funnel-shaped,
end-state configuration as determined from the core-boring operation. Fuel
rod remnants composed of ox1dized c1add1ng and the undissolved 002 fuel
remained standing above the solid structure of relocated materlal.
Relatively undamaged fuel assemblies existed around most of the core
periphery and beneath the bottom crust of ceramic fuel rod materlals. The
funnel-1lke shape of the bottom crust was probably caused by the 1nitial
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blockage of flow 'n 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 materlals 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 fla coolant 'n less than 15 s Into the core. The oxidized (and
eabrittled) 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 reglion 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 materVals and are 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 iInjected by the
primary cooling pump transients at 174 min, f 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 materlals 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 stesa
and hydrogen (byproduct of the steaa/metal oxidation process) would rapidly
flow from the core into the upper plenum. This process of Intermittent
water ngress 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 'nto the debris bed
where the agglomerated particles were formed. Cooling at the outside
surface of the solld structure would have been Insufficient to prevent
continued heating from decay heat and remelting of ceramic matertal 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 1s 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.

Most, 'f 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 1s 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 iInto the lower
plenum, leaving behind a ridge of material at the core periphery. The top
of this ridge iIndicates the top of the crust or solid structure prior to
relocation. The volume of this ®sinkhole,® formed by the existing ridge
and identi1fied from video examinations of the core debris bed periphery and
core boring at assemblies D4 and D8 and the current top of the crust, 1Is
approximately 126 fts. This volume 1s only a 1ittle larger than the
volume of material estimated to be missing from the core.

The estimated end-state condition of the TMI-2 core immediately
following the accident 1s shown In Figure 10. This Figure was constructed
using the cross sections of the upper debris bed region, molten core reglon
(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 s 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 11lustrated approximately to scale.

The estimated volumes and masses of the different types of core matertals
are listed in Table 7.
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TABLE 7. ESTIMATED CORE REGION VOLUMES AND MASSES AT TM1-2 ACCIDENT

TERMINATION
Estimate63Volume Estimated Mass
Region (FL) ( 1bm)
Upper core debris 236 66,300
Molten zone 122 55,200
Standing rods 499 114,27
Lower plenum debris 14 34,800

3.1.3 Postaccident 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 fFloor. The core components have remalned submerged
in an amblent temperature and pressure, treated, water solution with the
following target specifications:

0 ph: 7.5 to 7.2
0 boron: >4350 ppm
0 buffer: NaDH.

No activities or examinations were attempted until personnel access Inside
the reactor bullding was reestablished n 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 HB8, E9, and 88 were removed for possible CCTV access to
the core area. The control-rod splder was sti11 in place at 88, but was
missing at core positions H8 and E9. The CCTV survey discovered a large,
empty reglon (core cavity) in the upper-core region.
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3.1.3.2 APSR Asse_d_:lx--lnsertlon.’ In the First quarter of
CY-198), an attempt was made to Insert al) eight APSR asseadlies which, IFf
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.)
06 0
010 4
Fq 0
(A 35
LS 8
Le N
N6 0
N0 n

3.1.3.3 Ultrasonic_Scanner §grvey.a On August J1, 1987, an
ultrasonic scanner survey was made to determine the shape and dimsensions 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 radlally to the
core former wall In some places.

o The core cavity volume was equivalent to approximately 26X of the
original core reglon.

o fuel asseably reanants appeared to encircle the core cavity
cumpletely toward the upper grid plate; the max\mm fuel assembly

damige appeared to be on the core east side, and the least fuel
asseably damage on the core west side.

o The APSRs that had been inserted projected from the cavity
celling and Interfered with ultrasonic-scanner measuremsent of
topography tn the cavity-upper reglons.
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3.1.3.4 Reactor Vessel Head Removal.9 In July 1984, the RV head
removal, which included prerequ\s\t; uncoupling of the leadscrews from the
control-rod assemblies and ralsing each leadscrew into the
control-rod-drive mechanism (CRDM), 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.

0 Four control-rod spiders became supported by the fuel assembly
upper end fFitting when lowered a small distance (less than 2 in.).

3.1.3.5 Plenum Assembly Remova].lo']] In May 1985, the plenum
assembly removal, which included prerequisite dislodging of fuel assembly

upper end Fittings (see Reference 10), water Jet Flushing loose debris Ffrom
horizontal (upward facing) surfaces (see Reference 11), and visual (CCTV)
examination of the assembly, was accomplished. The dislodging of Ffuel
assembly upper end fittingsn Indicated the following:

0 Four upper end Fittings (core positions 05, F3, F13, and K14)
could not be dislodged.

0 Ten upper end Fittings (core positions E4, G14, K6, L2, L13, 03,
08, 011, P8, and R6) could only be partially dislodged.

0 A1l other end fittings were missing, dislodged, or attached to
their respective fFuel 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 iInspection indicated
"some of the debris actually adhered to the plenum and could not be
removed. *®
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The CCTV examination revealed that a probable therma) excursion
produced damage to the plenum asseably lower surface, ds depicted 'n
Figure 11,

3.1.3.6 Reactor Vessel Lower Head Reglon Video Surveys. In february,
July, and Deceamber 1965 and February 1967, the RV lower head reglion 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) azimutha) positions. Samples
of the loose debris deposited on the RV lower head were collected with a
remote manipulator lowered through hole numbers 7 and V1. The surveys
indicated the following:

o Ten to twenty tons of probable core material) had collected 'n the
region bDetween the RV lower head and the flow distributor.

o The core materlal foram ranged from particles the size of coffee
grounds to a vertical w31l (1ike a curtain) extending toward the
flow distributor below core position H12 that appeared to De
lava-like (previously molten).

(/] Previously molten materta) was 'n or above the flowholes in the
flow distributor below core positions D13, t2, K14,K3, N3, 05,
and R6 (see Figure 13)

o 8oth the guide tube lower end and the nozzle upper end of In-core
Instrusent number 45 (below core position R7) are partially
ablated.

o Possible °high water® marks and/or surface deposits from
Interaction with molten core materlal were observed on in-core
Instrument guide tudbe numbers 44, 45, and 47 (below positions P6,
R7, and 010) below the flow distributor.
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3.1.3.7 fuel Removal. Ffuel removal commenced on November 12, 1985,
and has continued through September 1987. In FY-1986, fuel removal was

1imited to the core cavity walls and floor and consisted of (a) upper end
Fi1ttings from fuel, control rod, and burnable poison rod asseadlles;
partial fuel assemdblles; and unsegregated loose debris and (2) & cusulative
total mass of 51,000 b of the J00,000-1b core. The early fuel removal
Inc Juded both successful and unsuccessful attempts to topple standing
peripheral fuel assemblles onto the core-cavity floor to provide clearance
for the fuel canisters, occaslonal unaided toppling of unstable standing
peripheral fuel assemblles onto the core-cavity floor, and shear-too)
sectioning of some partla) fuel asseablles lying on the floor of the core
cavity. A total of 49 fuel canisters were transferred to the TA] fuel
Handling Bul1lding, and 21 fuel canisters were shipped to the INEL (see
Appendix f).

Video surveys of the core cavity walls and floor were made 'n December
1986 and January and June, 1987. Six fuel rod segments were cutl from
standing fuel rods at the core south (core position L1) and southeast (core
positions M2 and N2) sides \n Deceamber.

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

(/] The fuel assemblles stil1] standing (June 1986) at the core
periphery were reduced to 20; fourteen (A6, A7, AB. A9, A0, 84,
C3, D2, D14, E2, LY, LIS, N14, 01] and 012) with upper end
fFittings and six (812, £2, L), N2, 0] and R10) without upper end
Fittings.

) Sufficlent loose debris had been removed from the core cavity
floor to expose (a) the hard crust near the 70-in. elevation
dbove the original core bottom and (b) & horseshoe-shaped ring of
dgglomerated (cemented-together rod bundle remnants) core
materl1al projecting Inwards from the standing fuel rods above the
hard-crust surface, as shown In figure 14. The ring extended
from around the 100-1n. elevation above the core bottom to the
hard crust, where 1t receded, creating a cave-1lke geometry.
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In July and August, fuel canisters D-14) and D-15) were unloaded at
the INEL; and the following semples of distinct core components were
acquired for possible and planned future examinations:

12 fuel asseambly upper end Fittings

10 control or burnable poison rod asseadly upper end Fittings
2 burnable polson rod asseably retalners

1S Ffuel rod upper sections

7 sets of control rod/quide tube upper sections

Table 8 provides a complete 11st of specific TMI-2 fuel assemdly upper end
Fittings placed In temporary storage In drums In the TAN 607 Hot Shop.

Ouring FY-1987, fuel resoval Included most fuel assemblies stil)
standing at the core periphery, the fused-together core material n the
lower core region, and 140 of the fuel asseably lower ends projecting
upsards from the lower grid (Figure 15). In Novesber, the core-boring
equipment was used by GPU‘z ds @ mV11ing device to loosen and/or
pulver 1ze the fused-together core materVal 'n the core central reglon by
drilling 409 holes with a J.4-\1n. -dVameter, 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
mdde 'n al)l months except January and April.

1he video surveys were recorded, and reviews of the tape recordings
provided the following observations:

o There s a large oblong hole n the baffle plate near the 75-in.

elevation above the fuel rod bottoms adjacent to core positions
PS and R6 (see Figure 17).

o Sol1difled 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. TM]-.2 FUEL ASSEMBLY UPPER END FIVIENG SAMPLE LIST
Fuel Canister Storage Drum
Item Wumber Location
Core
Position D-141 D-15] Musber Basket Description Distinction
ee $ 4 8 Contro) rod fue) assemdbly Examined leadscrew
upper end fittings position (P6)
810 13 3 A Control rod fuel assembly Mirror image to
upper end Fittings canister D-153 tem 8
c? 3 2 A Contro) rod fuel assembly fuel and CR/GY
upper end fittings rod examinatlon unit
(S]] 4 2 8 Control rod assembly Massive damage to fue)
upper end fitting assembly upper end Fitting
08 3 4 A Contro) rod fue) assembly Core bore drill site
upper end Fillings
G3 4 4 8 Control rod assemdly Upper grid damage
upper end fittings region perlphery
Hl n 1 8 Per ipheral fuel assembly Core periphery. In
upper end fitting 12/06/85 video survey
H8 8 1 A Control rod fuel assembly Core center position.
upper end Fillings txamined leadscrew positton
(1) 1 1 A Burnable poison rod Upper grid damage region
assembly retalner
(313 7 1 A Peripheral fuel assembly Near mirror Ymage to
upper end fitting canister D-141 tem 11 (H))
L3 6 2 A Burnatle polson rod Upper grid damage
assembly retalner region periphery
ns 8 3 A Control rod fuel assembly Adj)acent to the
upper end fittings BPR fuel assembly
N9 4 2 A BPR fuel assembly Mating fuel assemdly
upper end fitting upper end fitting
to BPR spider below
N9 5 | A Burnable poison rod Only PBR assemdly
assembly spider 17-4 PH SS parts
010 6 k| ] BPR fuel assembly BPR fue) assembly upper end
upper end fitting fitling with guide tube
stubs
P6 8 q A Control rod fuel assembly Core east side high damage

upper end fittings

zone. Mirror image to
canister 0-153 llem 13 (810)
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o Veins of solldifled core materVal penetrated downwdard through the
rod bundle to within 2 n. of the bottom spacer grid at the
Intersection of core positions G8 and F9; within 30 'n. of the
fuel rod bottoms at core position H15; and to the lower grid #t
core positions L14 and M4,

The FY-1987 total cumulative mass of core materVal removed was
165,000 1b. A tota) of 172 fuel canisters was transferred to the TM] Fue)
Hand1ing Bullding, and 77 fuel canisters were shipped to INEL. Appendix F
1ists the contents of the fuel canisters loaded through September 30,
1987. Appendix £ 1ists the coples of recordings of the video surveys made
during the fiscal year.

3.1.3.8 Blological Growth. In January 1986, the RV water turbidity
began iIncreasing from a blological growth (microorganisms) in the water.
The source of the microorganisms wis belleved to be the river water, which
became mixed during the accident with reactor coolant n the reactor
bullding basement and was subsequently Introduced 'nto the RCS after the
contaainated basement water had been purified by the TMI-2 watercleanup

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

(a) spillage of defueling tooling hydraulic Fluid Into the RV and (b) other
secondary events, such as Increased 1ighting, aeration, and oxygen
dispersion of the RV water. Both aerobic and anaerobic microorganism types
were \dentified I'n the colony that evolved.

The water turbidity prevented (a) Vdentification 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 Apr1) 1986, a blological growth cleanup program commenced
consisting of chemical (hydrogen peroxide) addition to the water to ki1l
the organisms and water -filter Ing and feed-and-bleed operation to decrease
the water turbidity. The blological growth condition continued to be a
problem during the readinder of the fiscal year as hydraulic fluld splllage

continued.
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In early £Y-1987, the addition to the water fFiltering system of a
fFilter-ald feed station, which combined a polymer coagqulant 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 reglons
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. -d1ameter holes were drilled Into the lower head
core matertal to 8 in. above the RV lower head below core positions 04, K9,
and N12. The core bores and casings were loaded Into TMI-2 Fuel canisters
and shipped to INEL In September 1966.

The August drilling consisted of using an approximately
2-in. -dlameter, solid-faced bit at 48 locations within the 6-fFt- (73.2 in.)
diameter central core reglon to make the lower core region fuel removal
easier. Table 9 1ists the core locations, drill depths achleved, and dril)
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 reglon, and the core materlal
deposited on the RV lower head.

0 A reglon of previously molten, consolidated core materials
estimated to be approximately 122 ft3 (about 10% of the
original core volume) was confirmed to be In the lower, central
region of the core. Thils consolldated structure is approximately
4-Ft thick In the center of the core and 1- to 2-Ft thick near
the core periphery and 1s roughly shaped like a bowl extending
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TABLE 9. DRILLING OF TMI-2 LOWER CORE REGION IN AUGUST 1986

Core Location __Core Location
Radlus Az\muth Depth Radlus Az \muth Depth
(in.) (*) (in.) {in.) () {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
2170 48.1 217 4.1
3309 39.1 231 1.3
245 18.6
12.0 n 5. 259 16.9
m 42. 213 20.4
287 2.8
12.2 12 0.8 K11) 0
112 40.3 35 2.2
127 40.0 350 26.1
16.25 16 6.3 36.6 182 47.6
46 45.1 196 2.7
284 9.0 210 30.7
316 KX 224 3.3
K11} 5.0 238 22.0
266 25.3
18.5 3.5 37.0 252 5.7
151.5 36.2 322 4.0
271.5 35.7
20.5 14.5 35.8
48.5 1.3
14.5 42.0
168.5 28.0
228.5 47.9

a. Broke off lower 48-in. section of drill steel.
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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 KB was determined to be a possible location where the
consolidated materia) might have penetrated to the fuel assemdly
lower end fitting.

At several core-bore locations, metallic Inclustons appear In the
upper portion of the consolidated reglon; while 'n others,
metallic inclusions are observed near the center and/or bottom of
the consolidated reglon. The shapes of the metallic Inclustons
vary widely.

o lhe primary migration path of the previously molten matertal Into
the lower plenum appears to be located on the east side of the
core near the periphery, primarily at assemblles P-5 and R-6.

o 1he CSA appears to be undamaged 'n those areas where previously
solten ceramic matertals have frozen In place between CSA

structural sembers. However, one core instrument guide tube s
damaged near the lower grid flow distributor; and two others were

missing or covered by solidifled material below the lower grid.

0 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
debr)s was estimated to be as follows:

Depth?
Core Positlon {In.)
04 18
K9 30
N2 12

a. Depth measured after boring with possible overlay of boring debris.
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0 The core boring produced cutting debris, including sand-ltke
materlal, 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 avold or segregate the core
material which relocated during the core-boring campaign.

3.1.3.10 Core Barrel Assembly Fiber Optic/Video Survey/Probing. 1In
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 locatlons were
probed and surveyed. (Figure 17 1s a map showing the estimated profile of
core debris iIn the compartment between the baffle plates and the core
barrel.) The video mages were Inadequate for determining the appearance
of the debris iIn the compartment.

3.1.3.01 Current State. The state of the TMI-2 RV internals as of
September 30, 1987, 1s shown In Figure 20. Few reglons of the RV remain

unexplored; but important core damage progression data may be obtainable
from some of those unexplored regions, as follows:

0 The east, and southeast sections of the outer two rings of lower
core reglion fFuel assemblies and the baffle plates.

0 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.

(1] The northeast, east, and southeast sections of the CSA where
escaping molten core material has solidified.

0 The lower reglon of core materlal resting on the RV lower head,
where a reglon of nonfuel core materi1al has been predicted to be.

10



Reactor veasel head wilh
control rod lesdscrews
stored in containment

Figure 20. Core and reactor vessel conditions Yn October 1987.




3.2 .Purpose

In addressing the data requirements recommended in the TMI-2 Accident
Evaluation Program document.2 a scope of work was formulated to support
these data needs while recognizing certaln 1imitations i1n data acquisition
inherent in the TMI-2 defueling environment. As such, the purpose of the
work plan 1s the acquisition and examination of samples of core and noncore
material from the RV during completion of defueling, along with video
documentation of the conditions of the expanding TMI-2 core vold. 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:

0 Location and physical characteristics of the molten core material
escape paths.

0 Peak temperatures of core and structural materials.

(1] The extent of matertal oxidation and Interaction between Fuel rod
components and other core and structural components.

(1] The extent of control rod material relocation and interaction
with fuel material.

0 Spatial distribution and physical and chemical characteristics of
damaged core and structural matertals.

0 Distribution and retentlon of Fisslon products retalned in the RV
and 'n core materials, Yncluding their chemical form and the

mechanism of retention.

0 Interaction of burnable poison rod matertals with fuel rod
materi1als and the effect on core heatup.

12



0 The extent and type of damage to the CSA and instrument tube
penetrations and amount of material relocation Into the lower
plenum.

3.3

3.3 Accomplishments

Sample Acquisition

3.3

Acquisition Equipment.

The RV sample acquisition program has

provided the following sample acquisition tooling and examination equipsent:

Reference Description
EGG-TH] -6834 Core-Bor ing Equipment
Jensen nrllling Co. Instrumented dr1lling machine
EGGC Orawing 419931 Lead transfer cask
GG Orawing 419932 0Or\1) indexing platform structure assembly
GG Orawing 420120 Lower casing clamp hydraullic assembdly
EGG Orawing 420126 DrY1) Indexing roller platform assembly
EGG Drawing 420155 Underwater structure assembly
EGG Drawing 420170 Cask roller platform assembly
EGG Drawing 420193 Underwater structure and tilting platform assembly
GG Drawing 420234 Middle clamp and support assembly
€GG Orawing 420235 Hydraulic control assembly
(GG Orawing 420418 Underwater structure out-of-tolerance \ndicator
€GG Drawing 420430 Underwater cylinder and rod end clevis
€GG Drawing 420232 REES underwater video camera manipulator assembdly

W11d-Heerbor

GEND-INF-012

Computer -aided theodolite Indexing system

Core Topography Equipment

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

Enhanced st11] ‘mage videotape processor, Including
software

Video-recording-to-enhanced-stil1-image hard copy
processor, including software

Multitransducer searchlight -beam ultrasonic scanner
system



Reference

Description

EGG-TMI-6531

EGG
EGG
EGG

EGG
EGG
EGG
EGG
EGG
EGG
EGG
EGG
EGG
EGG
EGG
EGG
EGG

N/A
EGG

TM)

Design Data Package

Drawing 417983
Drawing 417984
Drawing 418075

Drawing 420596
Drawing 420713
Drawing 420535
Drawing 420429
Drawing 420558
Drawing 420477
Drawing 419662
Drawing 420387
Drawing 420590
Drawing 420593
Drawing 421144
Drawing 346945
Drawing 421446

Drawing 420481

Spectrometer

by A. E. Procter

and

D. W. Akers

Loose Debris Collection Tooling

Clamshell-type loose debris collection tool
Rotating-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 11fting Fixtures

Vent and drain assembly (Ffuel canister)

Tools and support assemblies

Canister 1VFft Fixture

lhree (3) 3 Bechtel side loading debris buckets
Special distinct component extraction tools
Special hand tools for equipment installation,
operation, and maintenance

Rees Model R-93-CCU CCTV camera and remote control
system and Panasonic Model NV 5410 video monitor
Fourteen (14) core bore contalners

Distinct component storage drums

Fuel/control rod cut-off band saw

TMI mobile gamma spectrometer system/scanner (Ffor INEL
core bore and distinct component examination)

examination.

3.3.1.2 Samples. The RV sample acquisition program has furnished the
samples 1isted 'n Appendix D, Sections C, D, E, F, and G to EG&G For

Samples that were acquired in FY-1987 iInclude the following:

TMI-2 Location

Sample Description Date Acquired

Core Position

M

91 1b of rock-shaped pleces of fused December 1986
together core material ranging in size
from 52 1b to pea-size
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TR1-2 Location Sample Description

Date Acquired

Co
(}] ]

Co
Fé

Co
H9

re Position 13 b of fused-together core material
up to 4.2 1b 'n size

re Position 13 1b of fused-together core matertal
pleces ranging up to 2.1 1b In size

re Position 8 1b of fused-together core material

-K9 pleces ranging up to 0.2 1b n size

Oecember 1986

Oecember 1966

Rarch 1967

In additlon, the core material Yn the fuel canisters 1isted In

Appendix F Vs avallable for examination.

3.

3.2 {xaminatlon Reports and Records

The RV sample examination program has produced the following
documentat ton:

Report Number Title Status

Numerous videotape recordings of CCIV

scans betwcen 1962 and 1966. A

11sting of these tapes is glven In

Appendix €.
GIND - INF -0 Preliminary report of TMl -2 n-core Jssued
Volume ] instrument damage January 1964
Letter Report The FY 1963 Examination of the Lower lssued

3.175 -m Section of the HB Leadscrew Oecember 1963

from THM]-2 Revised

Rarch 1964

EGG-TR]-6531-1 TH] -2 Core Debris Grab Sample Quick Issued
Revision 1 Look Report Rarch 1964
GEND -INF -044 1M1 -2 Leadscrew Debris Pyrophoricity Issued

Study Apri1l 1964
GEND -INF -0 M1 -2 In-Core Instrument Damage --An lssued
Volume 1] Update April 1964
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Title

Report Number Status

GEND-INF-012 Design and Operation of the Core Issued
Topography Data Acquisition System May 1984
(Initial core cavity topographic
mapping)

RDD:85:5097-01:01 TMI-2 HBA Core Debris Sample Issued
Examination Final Report July 1984

EGG-TMI-6697 TMI-2 Core Debris--Ceslum/Settling Issued

Letter Report
Hmb-268-84

GEND-INF -060
EGG-TMI-6630
(Draft)
GEND-INF -052
EGG-TMI -6685
(Draft)

GEND-INF -067

GEND-INF -075
Parts 1 and 2
EGG-TM]1-6853
(Draft)

EGG-TMI -7385
Revision 1

GEND -INF -074

GEND-INF-084

£GG-TMI -7429

GEND-INF -082

Test --Draft Report

Analysis of TMI-2 'A’' Steam Generator
Hot Leg Resistance Thermal Detector

Preliminary Report: TMI-2 Core
Debris Grab Samples--Analysis of
First Group of Samples

Examination of H8 and 88 Leadscrews
from Three Mile Island Unit 2 (TM]I-2)

Examination of the Leadscrew Support
Tube from Three Mile Island Reactor
Unit 2

TMI-2 Core Debris Grab Samples--
Examination and Analysis

TM] -2 Core Bore Acquisition Summary
Report

TMI-2 Core Cavity Sides and Floor
Examinations December 6, 7, 21 and
22, 1985

Examination of Debris from the Lower
Reactor Head of the TM]-2 Reactor

TM]-2 Lower Plenuﬁ Video Data Summary

Examination of the TMI-2 Core
Distinct Components

16

September 1984

Transmitted
November 16,

Issued
July 1985

Issued
September 1985

Issued
March 1986

Issued
September 1986

Issued
February 1987

Issued
February 1987
Draft Issued
April 1987

Published
July 1987

Published
September 1987

1984



Report Number : Title Status

GEND-INF .087 TA] -2 Standing Fuel Rod Segment Published
Preliminary Examination Report August 1987
GEND-INF -083 TH]-2 Core Horseshoe Ring Published
t xaminat lons Oc tober 1987

3.3.3 Reactor Vessel Internals Sample Examination Findings

The results of the sample examinations conducted to date are
sumaarized n 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 IM] -2 accident Information:

o Some particles exceeded U0
accident.

2 melting (3100 K) during the

0 Loose debr)s extends downward about 2.5 ft to @ hard object & Ft
above the original core bottom and outward to at least the
next-to-outside ring of fuel assemblles (approximately 20% of the

core volume).

0 The hard-object upper surface 1s relatively flat but rregular
and extends to near the core periphery.

o Significant axial and radlal mixing of core materials has
occurred 'n the loose debris bed.

) The core materlal distribution 'n the loose debris Indicates a
depletion of structural and poison materlals of lower melting

temperature.



) fission product retention normalized to the measured uranium
concentration 1s as follows:

Abundance
Isotope (%)
Sr-90 719 to 102
Ru-106 35 to 86
Sb-125 18 to 38
1-129 10 to 28
Cs-137 6 to 32
Cr-144 90 to 130

3.3.3.2 Reactor Vessel Internals Documentation. This examination
task commenced In 1982 and iIncludes perlodic surveys with CCTV and sonar
(acoustic topography) devices. The fFindings to date Include the following:

o The core topography data taken before head removal iIndicate that
the vold in the core reglon below the upper grid plate occupied
330 ft3 (9.3 m3) and extended radially iInto the peripheral
row of fuel assemblles. Local varlations In the nominal vold
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 materlals were
suspended from the underside of the upper core support grid (1982
and 1983).

0 Ablation of the plenum assembly lower grid plate occurred n two
or more mid-radlus areas, as shown n Figure 11 (1985).

0 Downcomer and peripheral lower CSA structures appear to be
undamaged (1985).

0 Ten to twenty tons of probable core material collected in the
region between the RV lower head and the flow distributor,
ranging n form from coffee-ground-sized particles to a wall 1ike
a vertical curtain appearing 1lke lava rock (1985).
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Previously molten material was hanging or attached to the flow
distributor below core positions L2, L14, and NI (19685).

Regions of flow channe! blockage from fuel rod swelling were not
observed 'n any reglons of the still-standing fuel bundles (19685).

Increased upper end fitting damige had occurred at fuel
assemblies with burnable polson (Alzoa-B‘C) rods (1965).
St111-standing fuel rod reglons had reglons of zircaloy
interaction with steam (embrittlement), uranium dioxide
(1'quefaction), and stainless steel and Inconel (eutectics)
(1965).

Fuel assemdblies were loaded nto the TMI-2 core with
identification markings oriented to the south Instead of the
north and without orifice rod asseablles n peripheral fuel
assemdlles exceptl at startup neutron source sites (core positions
812 and P4).

Loose debris removal from the core cavity floor exposed a
horseshoe -shaped ring of agglomerated (cemented-together rod
bundle remnants) core materVal 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 bottoms to the hard crust, where it recedes,

creating a cave-llke geometry (1966).

A region of previously molten core materlals estimated to be
approximately 122 ftJ (about 10X of the original core volume)

was confirmed to be In the lower, central reglon of the core.
This solld structure s approximately 4-ft thick in the center of
the core, 1- to 2-ft thick near the core periphery, and Is
roughly shaped 1ike 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
locations, metallic inclusions appear In the upper portion of the
solid, previously molten material; while 'n others, metallic
Inclusions are observed near the center and/or bottom of the
previously molten reglons. The shapes of the metallic Inclusions
vary widely (1986).

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).

The CSA appears to be undamaged in those areas where previously
molten ceramic mater1als have frozen 1n 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 solidifled core material below the lower
grid, the lower end of the gulde 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 materlal underneath the flow
distributor (1986 and 1987).

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.)
04 18
K9 30
N2 12

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

o Velns of solidifled 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 positlon H15, and to the
lower grid at core positions L14 and M4 (1967).

o Spacer grid elevations are locations for Increased damage to the
rod bundles and nteraction with the baffle plates (1985).

o Sol11d\fled core materla) 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 possibiliity of
(a) east-to-west Flow of molten core matertal 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 solidifled
core matertal has becen observed underneath the CBAC below the
Intersection of core positions C13 and 014.

o The location of Interfaces of solidifled core materlal reglons
with the rod bundles and baffle plates at core position W14
Indicates that molten core materia) may have penetrated into the
rod bundle from the baffle plate.

0 The average length of the lower ends (stubs) of KB and K9 is
equivalent to the lower end Fitting length.




0 The K8 lower end Fitting hds an off-center hole through 1t that
is approximately 4 n. dlameter, with some possible previously

molten core material around the upper edge of the hole.

0 Many of the Full-length fuel rods do not appear to have ruptured
or swollen cladding, indicating that the zircaloy cladding
swelling and rupture event from Internal gas pressure that s
normally assoclated with loss-of-coolant accident events was
delayed or suppressed n the TMI-2 accident. The delay may have
been sufficlent to cause cladding perforation to occur by spacer
grid (Inconel) and cladding (zircaloy) Interaction.

3.3.3.3 Control Rod Leadscrew and Leadscrew Support Tube
Examinations. The principal fFindings of the leadscrew and leadscrew

support tube examinations were:

0 Less than 2X of any core radionuclide or matertal was depostted
on metal surfaces In the plenum assembly, with the deposited core
mater1al depleted of control rod poison material.

0 Upper plenum metal temperatures did not exceed the melting point
(1700 K).

0 Upper plenum metal temperatures ranged from 1255 K at the upper
plenum inlet (center) to 755 K near the outlet.

0 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 polson material deposited on the
highly adherent inner layer.

3.3.3.4 Reactor Vessel Lower Head Loose Debris. The principal
fFindings of the RV lower head loose debris preliminary examinations are as

follows:
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The materta) s Inhamogeneous, porous, and cracked, with an
3
average density of 7.2 g/cm .

flemental composition includes uraniue {.7), zircontum (.2),
ron, aluminum, chromium, nickel, and silicon.

Iron, aluminum, chromium, and nickel Inclustons occur at graln
boundaries.

Radiodctivity concentrations occur at pore locations.

Fission product retention normalized to the measured uranium
concentration s as follows:

Abundance
Isotope _ (%)
Cs-137 9 to 22
1-129 0.6 to 8
Sb-125 J to 10
Ru-106 4 09
Ce-144 106 to 124

3.3.3.5 Core Oistinct Component Examination. The examination of the
TM] -2 core distinct components was completed 1n 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:

A large temperature gradient existed at the core top.

fuel assemblies were loaded nto the TMI-2 core with
\dentificatlon markings oriented to the south Instead of north.

Or\fice rod assemblies were not loaded Into the TMI-2 peripheral
fuel asseablies except at start-up neutron source sites (core
positions P4 and 813).
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0 Fuel rod upper plenums include spacer sleeves between the spring
and pellet stack (instead of 1r02 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 lhe silver-indium-cadmium poison matertal, although previously

molten (above the cadmlum atmospheric pressure botling point),
retained 1ts original elemental composition.

0 Insignificant quantities of Fission products or core materlals
were permanently adhered to the surfaces of fuel rods, control
rods, or quide 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 A1) four small-dlameter (1.45 In.), lower-plenum core bore tubes
were empty, providing additional indication that the RV lower
head core debris 1s 1ike loose rock In form where the core boring
penetrated.

(] The core reglon core boring partially recovered core matertal, as
summarized 1n 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 sufficlently offset from the Fuel assembly centerline to
capture samples of the control or burnable poison rods in the
2.4-\n. dlameter bore. The loss of core matertal from the core
bores provides an Indication that the ceramic and agglomerated
core material reglons are frangible by mi11ing-type tools.
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The average density for 34 of the rocks was 7.7 g/cu3. with

density extremes of 5.4 and 9.4 g/cms. compared with the eight
2.4-1n. -dlameter cores that have an average density of

1.9 g/cms. with density extremes of 6.8 and 9.7 g/cus. The
higher density, previously molten core material appears to
correlate to reglons where undissolved fuel pellets are cemented

together by previously molten core materdal which is frequently
metallic appearing.

Upper crust:

— The crust consists of previously molten ceramics (U.Zr)Oz
and metallics (sVlver, Yndium iron, chromium, nickel, and

tin) and solid U0, particles

2

- Metallics contaln much silver and 'ndium; cadmium was not
detected.

- Peak temperature of previously molten ceramic was at least
2800 K.

- Ruthenium and antimony were retalned 'n metallics.

- Ruthenlum and technetium were associated with metallic
nickel and tin.

Ceramic:

- Ceramic material containing Fuel appears to have similar
composition and structure throughout the consolidated region.

- tElemental composition of a representative sample of the
consolidated reglon of ceramic materlal 1s as follows:
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{ lement Wt .x

Uranium 56
2irconium P3|
Iron 1
Chrosium 1
Nickel 1
Oxygen 20
Cadmium not detected

- Inclusions of ox\dized structural matertals and aluminum are
contained 'n previously molten ceramic.

Incluston of sVlver and indium occur n a matrix of iron and
nickel.

- Peak temperature was at least 2800 K.

Lower crust (transition reglon):

- Crus) consisted of uo2 pellets and small, soli\d UO2
particles surrounded by previously molten structural
cladding and control materials.

- Cadeium was detected 'n the metallics.

- Peak temperature of materVal was between 1400 and 2200 K.

- fisston products were retained primarily in the fuel pellets.

- Ruthenium and technetlum were assoclated with metallic
nickel and tin.

Rod bundle region:

- Peak temperature was below 1100 K.

)}




- There were no significant material interactions.

- Sol1difled core matertal was discovered In the
Iinstrumentation 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 Miscellaneous Core Mater)al Sample Examinations. Samples

were sorted, welighed, photographed, and characterized for density. The
sample collection Included the following:

0 ) rock-size sample retrieved from the RV lower plenum In December
1985.

0 28 rock-size samples retrieved from near core positions F6, HB,
and M11 Yn January 1987 (after overlapping hole drilling).

0 20 rock-size samples retrieved from near core positions H9 and K9
in March 1987.

Preliminary results of the density measurements are as follows:

Density
(g/cc)

Sample Description Average High Low
Fused-together core materlal from core 7.63 8.44 7.28
position M11 (large rock material)

Fused-together core materlal from core 1.45 1.72 1.27
position F6 (fuel canister D-174)

fused-together core materlal from core 1.4 8.53 6.51
position F6 and HB (Fuel canister D-174

Fused-together core material from core 71.63 86.09 7.00

position H9/K9 (CNS 1-13C cask)



Density

{g/¢cc)
Sample Description Average High Low
Rock (K9-P4-A) section from core position 1.1 NA NA
K9 core bore
Core debris (J particles) from lower vessel 1.712 8.05 7.4

(originally one plece)

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 are specimens of ceramic-appearing corium with no
evidence of undissolved fuel pellets or veins of metallic matertal. This
observation s also true for the pleces from the large rock from the lower
basket of fuel canister D-V74.

3.3.0.8 Core Sample Examination Support. The Initial work 1n this
task during FY-1987 produced the following preliminary fFindings:

o fisston gas retention in the previously molten reglon of the core
was much lower than In the fuel pellets that remained In the
standing rod bundle regions.

o The potentiometric titration method for measuring oxygen
abundance was developed and calibrated with nonradioactive urania
and z2'rconla standards.

o The automated gamma tomography measuremsent equipment was

produced, assembled, and calibrated using small cobalt-eaitter
wires.
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3.4 Detatled Work Plan

The RV SA&E work plan detalls for FY-1988 are contained in the
following work packages:

Work Package
Number Work Package Title

751421300 RCS Equipment/Building Characterization
7155420600 Core Stratification Sample Examination
755421600 TM] -2 Lower Vessel Debris Examination
7155422100 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-designated
sample priority (1-20), the quantity of in situ measurements or samples,
the TMI-2 accident Information expected from the examinations, and the
examination techniques, which will be used to obtain the Information.

As the TM]-2 defueling 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

ORIGEN benchmarking Confirm accuracy of ORIGEN prediction of uranium
utilization and conversion by comparing measured
TM1-2 Fuel values to code predictions.
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TABLE 1.

tcontinued)

Priority values | through 20 are listed in Table 3.

Examination melhods:

s

badhatadi o 8 1 e

-l it b ot
C‘\ADH:\J‘O‘

Sk Rl =<

¥¥35E

¥ideo sutveys with electronically enhanced st}11 \mage production
lon-chember gamma detection

Color and/or hlack and white photography
Steving

Balance weighing

Immersion dens ity

Giema spectlrometiry scanning

Neutron radlography

Autoradiography

Netallography with scanning electron microscopy or Auger spectlrometry
Rockwell hardness

Cospresston strength

Aicrogasmd scanning

Inductively coupled plasma emlsslon specirometry
Spark source mass spectroselry

Delayed neutron radlochemistiry

Bulk oxygen analysis

Gamwa spectirometry

1-129 radiochemistry

Sr.90 radiochemistry

Kr-85 radiocheaistry




Task Title

Purpose

Bulx oxygen content

Fission gas analysis

Gamma spectrometry

Develop a potentiometric titration method for

measuring the oxygen abundance in metal-bearing
samples for Improved determination of the core

metals chemica)l forms.

Develop INEL capab)lity for measuring Kr -85

abundance 1n ceramic core materials using a known

eethod.

Develop INEL capabi)ity for measuring gammd ray

microscanner emitter distribution on a microscale for comparison
to SEN measuresents of core metal distributton and
possible clues to fFission product chemical form.
J.4.1 Product

The product of the RV SA&t work plan 'n FY-1988 and beyond Vs as

follows:

Target
Work Package Completion
Number Product Item Date
151421300 Lower CSA samples September 1988
RV lower head loose debris samples September 1988
155420600 Core bore gamma scanning draft report Oecember 1987
Core bore sample examination report: draft August 1988
final 1989
155422100 ORIGEN2 code assessment report January 1988

Revised subsurface debris bed sample
examination report

Sample oxidation state analysis report

Sample microgamma scanning analysis report

february 1988

September 1988
September 1988
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3.5 Synopsis

lhe exploration of the RV Internals was almost completed in fY-1987.
The core apparently reconfigured Into fFour zones; the original
rod-bundle-and-end-fitting geometry (42% by welght); a large (26X by
volume) cavity In the upper core reglon; loose debris (unmelted and

previously molten core material) mixture (23X by welght); and previously
molten core material (35X by weight). An estimated 46X of the previously

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

The few RV reglons not yet explored may contain Important core damage
progression data, such as:

0 The locations of all actual escape pathways of the molten core
material from the core reglon.

0 The conditlon of previously molten core material solidified In
the core barrel assembly and lower CSA before reaching the RV
lower head reglon.

0 The condition of previously molten core material now solidifled
underneath the Fflow distributor on the RV lower head.

0 The dimensions and composition of solid, possibly nonfuel, core
materi1a) predicted to be resting on the RV lower head centra?

region.

The AEP-requested (see Table 3) SAAE tasks that cannot be satisfled
for either physical or budgetary reasons Include the following:
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AtP

Priority

13

15

16

12

18

19

Task

Reasons

Central core bore between the CSA and
1ower head

Intact, part-length (upper end) burnable
poison rod assembly

Samples of the Interaction zone between
core materlals and the lower CSA

Saaples of the \nteraction rone betwcen
the RV lower head surface and the
core materlals

Samples of the Interaction zone between
core materials and the baffle plates

Fisston products retained on upper
plenum surfaces

Control rod leadscrews from the upper
plenum region

fuel assemdly upper end fitting
examinat fons

Unfused matertal could
not be collectled with
the core bore

ldentification -arkin?
removed during defueling
Insufficient budget

Insufficient budget

Insufficient budget
Insufficient budget
Insufficlient budget

Insufficient budget

The current strategy concerning the unsatisfled itemss above s to take

speclal actions, as necessary. to acquire the samples that might be
destroyed or altered by the TWI-2 defueling activities.

to adequately describe the TMI-2 accident scenarto.

The SASt plan described herein 1s Intended to provide sufficient data

In additton, speclal

efforts are being made to determine the fisslon product chemical form by
developing 'mproved techniques for measuring bulk oxygen abundance and

microdistribution of gamma emitters.



4.

REACTOR COOLANT SYSTEM SAMPLE ACQUISITION AND EXAMINATION WORX PLAN

4.1 Introduction

The TMI-2 RCS piping and components are shown in Figure 21 and Include
the fFollowing:

0

A RV containing the uranlum fueled core. This 1s covered by a
separate SA&E work plan described in Section 3.

Dual reactor cooling loops (A and 8), 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.

A pressurizer (Figure 23) connected to the cooling loops by a
surge line from the A-loop hot leg to the pressurizer bottom and
a spray line from the A-loop cold leg (downstream of pump
RC-P-2A) to the pressurizer top.

Dual core Flooded tanks connected to the RV.

During and after the TMI-2 accident sequence that lasted unti] natural
circulation cooling commenced (approximately 30 days after accident
initlation), many events occurred that affected the character and
distribution of core materlals and Fisslon products that escaped from the
RV to the RCS. The most significant events Include the following:

Fisslon product and a small uranium fraction release began In the
RV at approximately 138 min after accident initlation when fuel
rod rupture commenced. Reactor coolant pump operation had
ceased, and the avallable escape paths were:
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TH] -2 reactor coolant system piping and components.



Reactor coolant inlet

inspection port Manway

Vent & leve! sensing

Upper tube sheet

Auxiliary feedwater anway

nlgt —————

Upper baffle
Tube support plates
Steam outlet (2) Vs
Leve! sensing (2 Handhole (2)

Drain (2)

Feedwater Inlet (32)

Thermowell (2)——__ |

_o—Level sensing {2)

Lower baffle |

Level sensing (2)

Drain & sample (2).\\

Handhole (7) Manway

Level sensing (2) .

Thermowell
Drain (4)—" 2

Lower tube sheet
Reactor coolant |

outiet (2) | —Manway

Drain/ll/' Inspection port

~ Steam generator '

7.3312
Figure 22. TM1-2 steam generator diagram.
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Figure 23. TH]-2 pressurizer layout.
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- Through the A-loop hot leg, the surge 1ine, and the
pressurizer because the pllot operated rellef 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 1ine (upstream of
reactor coolant pump RCP-P-1A).

RCS temperatures exceeded the coolant saturation temperature from
136 min to approximately 16 h after accident initiation In the
hot legs and occaslonally In the cold legs. Measured coolant
temperatures did not exceed 725 K.

The PORV/pressurizer escape path was closed at 142 min after
accident initlation.

Zircaloy-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 materilals and chemical reactions, and

(b) accelerate the escape of Fission products from the uranium
dioxide.

A reactor coolant sample taken at 163 min contained 140 uCi/ml
gross activity.

Reactor coolant pump RC-P-28 was energized from 174 to 192 min
after accident 1nitlation. This event 1s belleved to have
reflooded the overheated core region, fragmenting most of the
standing fuel in the upper core reglon and creating the upper
core reglon cavity, and causing circulation of core material
particles and fission products throughout the B-loop components.

The PORV/pressurizer escape path was reopened from 192 to 197 min
and from 220 to 318 min.
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At 227 min, a significant relocation of core material from the
core region Into the Flooded RV lower plenum reglon occurred,
which would ikely Increase the escape of core material and
fFisston products to the letdown system escape path.

A sustained high-pressure Injection period commenced at 267 min
and continued to 544 min.

A reactor coolant sample taken at 28J) min contained
>500 wCi/ml gross activity.

The PORV/pressurizer escape path was cycled open repeatedly
during the J40-to -458-a'n period to prevent RCS
overpressurization and was also opened from 458 to 550, 565 to
589, 600 to 668, 156 to 767, and 772 to 780 min to depressurize
the RCS for core flood nj)ection.

Core flood tank ‘njection probably occurred from 511 to 550 min
after accident Initlatton. This event 1s belleved to have caused
a back flow leak path to develop from the RCS to flood tank 8 due
to 'ncomplete check valve reseating.

A RCS pressurization 'n the 840-t0-900 m'n period probably forced
coolant and core materVal aerosols and volatile Fisston products
from the RY into flood tank B.

forced circulation cooling of the reactlor was resumed at 949 min
(15 h 49 min) through the A-loop with reactor coolant
pump RC-P-1A.

Letdown flow was lost From 18 h 3¢ min to 26 h 30 min.

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.

0 Reactor coolant water cleanup using the SDS/EPICOR-II system
commenced 2 years and 106 days (7/12/61) after the accident.

The RCS s currently 1i1quid-filled to the 327-ft elevation, which
leaves the pressurizer and steam generator upper reglons exposed to air.
Prior to the 11quid drawdown for defueling, inadvertent iInjection of water
with colloldal suspensions of ferrous oxide, high pH, and river water
pollutants introduced additional contamination into the RCS and probably
caused Increased bulldup 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 oblects and
created concerns for microblologically Influenced corrosion. Since
April 1966, periodic treatment of the RCS water with hydrogen peroxide to
k111 the microorganisms and water solution filtering and replacement has
occurred to control the microorganism conmmunity.

During FY-1987, video surveys were made In the following RCS reglons:

0 The four (1A, 1B, 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) plpe run
to the steam generator.

0 The vertical decay heat 1ine between the B-loop hot leg and the
loose debris fi11ing the plipe (approximately 17 ft).

Observations Included:

0 The cold leg loose debris Includes sil1t and flake-1ike particles.
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o The hot leg loose debris Includes sVt and possibly some short
rod or tube sectlons and pea-size particles.

4.2 Purpose

The purpose of the RCS SA&E work Vs 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 Fisslon products and core materlals deposited 'n the RCS
and the extent to which the RCS can be decontaminated.

4.) Accomplishments

4.3.1 Acquisition

4.3.1.1 Tooling. The RCS sample acquisition program has produced the
following equipment :

Orawing/Report
Number Description/Title Status
180 Germanium-crystal gamma spectrometer system, Complete
including computer software and point, plpe, and
plane calibration sources (C. V. Mclsaac, Three
Mite Island Nuclear Statlon Unit-2 Operating
Procedure for the EGEGC Mobile Gamma Ray
Spectrometer System -Draft)
180 Sodium-lodide-crystal portable gamma spectrometer Complete

system, Including a Davidson Model 4106
mult) -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 11sted In Appendix D, Section B. Samples that were recelved at
the INEL Yn FY-1987 include the following:

TM1-2 Location Sample Description Date Acquired

Steam generator Stailnless steel handhole cover liner with March 1986
A upper head 6-1n.-dlameter exposed surface area

Two particles (8.0 and 0.6 g) from the top March 1986
of the tube sheet

4.3.1.3 CCTV Survey Recordings. The following videocassette

recordings of RCS iInternal CCTVY surveys have been acquired from GPU Nuclear:

Data
Tape Duration

Date Object Surveyed (Tape Title) Number (min)
12/17/85 Pressurizer Heater Bundles Upper Bundle Grit 17 5
Pressurtzer Characterization--Entry 763 Tape 1 18 62
Pressurizer Characterization--Entry 763 Tape 2 19 39

03/XX/86 1MI OTSG Examinations 13 10
02/17/81 Reactor Coolant System Cold Leg 1B--Tape 1 of 11 210 60
02/17/81 Reactor Coolant System Cold Leg 2A --Tape 3 of 11 212 61
02/18/87 Reactor Coolant System Cold Leg 2A--Tape 5 of 11 214 46
02/18/87 Reactor Coolant System Cold Leg 1A--Tape 7 of 11 218 60
02/18/87 Reactor Coolant System Cold Leg 1A--Tape 8 of 11 217 45
02/18/87 Reactor Coolant System Cold Legs 1A and 28 .- 219 62

Tape 10 of 11

02/18/87 Reactor Coolant System Cold Leg 28 --Tape 11 of 11 220 61
02/19/87 Reactor Coolant System B-Loop Hot Leg and 23 62

Decay Heat Line--Tape 1 of 3
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Data
Tape Duration

Date Oblect Surveyed (Tape Title) Number _(min)
02/19/81 Reactor Coolant System B-Loop Hot Leg and 232 62
Decay Heat Line - -Tape 2 of )
02/19/81 Reactor Coolant System B-Loop Hot Leg - 23 )
Tape 3 of 3

4.3.2 Examination

The RCS examination program has produced the following reports:

Report Number Title Status

®. M. Burton 1tr Transmittal of Draft Report Analysis lransmitted
to G. R. tidam of TN1-2 'A' Steam Generator Hot Leg November 1984

Hub -266-64 Resistance Thermal Detector

€GG Reactor 1N] Gamma Spectral Data from Primary Completed

Physics Branch System Scanning Reasurements September 1985

1tr SCT-08-85

GEnD-INF -DBO TMI-2 RCS Manway Cover Backing. Completed
Plates Surface Deposit Examinations September 1987

8. F. Saffell Nondestructive Examination of Transmitted

(BCD) letter to Handhole Cover LVner August 1987

N. L. Russell

RCS examination activities performed by others have produced many
other reports, which are listed n Appendix A.

4.3.3 Flindings

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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0 A loop:

- Hot leg--not surveyed

- Steam generator --0.5 to 1.0 L of solids on the upper tube
sheet, 1ncluding some pleces longer than 2 cm with low
(Sg/cua) density. Ten l1iters of s11t n the lower head.

- Cold legs and pumps --60 L of silt (<5 ym particle size)
and flake-1ike particles.

0 B loop:

- Hot leg--25.2 L of s11t (<5 pm particle size) and small
core materlal fragments, including 3-in.-long rods or tubes.

- Steam generator--1 to 4 L of s11t and solids on upper tube
sheet. Solids are less than 0.5-1n.-dlameter pleces of core

matertal (predominantly uranium), Including core material
reaction products.

Lower head -10 to 20 L of s%1t and soli1ds.

- Cold legs and pump--60 L of s11t (<5 um particle size)
and flake-1ike particles.

(1] Pressurizer:

- Ten 11ters of s11t and Flake-11ke particles. SiIt particle
sizes are 37%-->50 u; 43%--20-50 p; 19%--5 to 20 u;
and 1%--<5 y. lron 1s the principal metallic element
and s three times greater than the uranium abundance.
Metallic elements are only 21X of the sample, with the
balance possibly being organics, volatile complex compounds,
and/or sodlum.
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0 Decay heat line:

- 37.6 L of core materlal fragments and sil1t (<5 ym
particle size).

4.3.3.2 Surface Deposit Sample Examination Findings. The examination

of surface deposits on the RTD thermowell from the A-loop hot leg, manway
cover backing plates from the upper head regions of the two steam
generators and the pressurizer, and the handhole ('nspection port) cover
backing plate from the upper head region of the A-loop steam generator has
produced the following findings:

(1] 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 pressurizer upper head region --dull, dark
grey, adherent surface deposit.

o fisston product retention:

- Insignificant (<1% of any fisslon product retained).

o Radloactive surface deposition (gross):

- RTD thermowell from A-loop hot leg- -30.3 uCl/cn’.

- Backing plate from A-loop steam generator upper head
region-.-7.2 uC\/cnz.

107




- Backing plate from B-laop steam generator upper head
2
region--2.1 yCV/cm .

- Backing plate from pressurizer upper head
region--0.48 uC\/CMZ.

(1] 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:

(1] Large particle density:

Density g/cc

Mater1al Type Quantity Average Low High

B8 S-G fuel pellet fragment 1 10.4 -- --

B S-G oxidized zircaloy cladding 1 6.0 -- -~

B S-G polson (Ag-In-Cd) materlal 2 9.2 9.0 9.9

B8 S-G core matertal reaction 6 1.6 5.6 8.7
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, zirconlum, and oxygen.

- The elemental composition of two of the particles 1s close

to the composition of the core bore samples from the
consolldated reglon of ceramic material.
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Bulk sample from the B-loop steam generator s predominantly
(57%) uranium.

o Radioactivity:

. On April 1, 1987, the B steam generator loose debris
radioactive contamination was 5.4 mCi/g.

The 8 steam generator loose debris s of speclal Interest because 1t
represents a sample of core materlal collected from the core reglon during
the core damage sequence (174 min after accident 1nitlation) when the
8 loop primary coolant pump was activated.

4.4 Detalled Work Plan

The RCS SA&E work plan detalls for FY-1988 and beyond are contained in
Work Package 755421000, RCS Fisslon Product Inventory Sample Examinattion.

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 ALP-designated sample priority (1-20), the
quant 1ty of samples, the TMI-2 accident Information expected from the
examination, and the examination techniques that will be used to obtain the

information.

The product of the RCS SA&E work plan consists of technical reports of
sample examinations, as follows:

Target

Complet ton
Reports Date

1. RCS surface deposits examinations final report: draft Deceader 1987
final April 1, 1988
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JABLE 2.

RCS SANPLE ACQUISIVION ANG [XANINA)ION PLAN SUMMARY

Measurement/Sample Descriplion

1.

RCS adherent surface deposits

a. A.loop steam generaior manway cover
backing plate

b. B-loop sleam generalor minway cover
backing plate

c. Pressurizer manway cover backing plale

RCS sediment:

a. Pressurizer Yower head loose debr )s€
b. Steam generalor upper tube sheet
loose debris

A Yoop steam generator handhole cover
backing plate

3 Sample
Priority’ _Quantity

JNI.2 Accident Informatlon

Examination Met

hod;b

12

12

-

AN
Color, surface texture
Tolal radioactivity and distributlon

Fisston product abundance and distiribution:
Mn-54, Co-60, Ru.106, Ag-¥10, Sb-125, Cs-134/137,
Ce-144, Eu-154/155

1-129
Sr-90
Te

Core matlertal abundance and disiribution:
2r, fe, N1, Ag, In, Cd, Cr, Sn, AY, Wn,
SV, Cu, Go, Mg, Mo, Nb, B
U (includes U-235}

0

Most abundant core materia) chewmlcal form
Decontamlinatab) tity

AN
Volume/welght
Particle size {iransportability)
Color, surface tlexture, shape
Tota) radicactivity
Fission product abundance and distribution:
Mn-54, Co-60, Ru-106, Ag-110, Sb-125,
Cs-134/137, Ce-144, tu-154/155
1-129
Sr-%0
Te
Color and surface texture
Radioaciivity leve) and distribution

-

10

6, 7. 8, 12
6, 8, 9, 12

2,16
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lon chamer pammd dolocilen {Including 1cans)
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1-129 cadiochemislry
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semrranna

o
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Target

Completion
Reports = Date
2. RCS loose deposits examinations report draft January 1988

final

3. A steam generator upper tube shecet
loose particles assay report

4. B steam generator upper tube sheet
loose debris U-235 enrichment analysis

July 1988
January 1968

December 1987

Additional reporting will be done by means of the fission product Inventory
program updates to be prepared by the Examination Requirements and Systems

tvaluation Group.

4.5 Synopsis

RCS exploration during FY-1987 provided more detalled Information to
estimate the amount of core materials deposited In the vessels and piping.
The RCS SA&E plan s expected to satisfactorily characterize the abundance,
distribution, and form of the radionuclides (Fission products) and core
materials deposited 1n the RCS and the extent to which the RCS can be

decontaminated.
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5. EX-REACTOR COOLANT SYSTEM SAMPLE ACQUISITION AND EXAMINATION WORK PLAN

5.1 Introduction

The ex-RCS Fisston product Inventory SA&E work plan Includes the
butldings and equipment outside the TMI-2 RCS that are belleved to be
either migration paths or destinations of core fFisslon products or
materVals during and after the TM]-2 accident sequence. Figures 24 and 25
show the TM]-2 nuclear power plant site at Three Mile Island on the
Susquehanna River n Middletown, Pennsylvania, with 1ts older sister plant,
TRI-1. The following site Features are of special interest to the ex-RCS
fFisston product ‘nventory SA&E program:

o Reactor Bullding (see Figure 26). The reactor bullding consists
of a steel-plate-lined, reinforced concrete, cylindrically shaped
vessel designed to contain the consequences of a large-break,
loss-of-coolant accident, Including Internal pressure of 60 psig
at 286°F. The reactor bullding contalns the RCS and other
auxiliary equipmsent and extends from the 282-ft (above sea level)
elevation at the basement floor to the 47)-ft elevation at the
dome top. The site grade level s 304 Ft, and the norma)
Susquehanna River level 1s 290 Ft.

o Aux)liary and fuel Handling Bulldings (AFHB). A plan view of the

Interconnected, concrete-walled bulldings s shown 1n Figure 27.
The bulldings are designed for radlation emission control because
their functions Ynclude reactor coolant purification and
degasification and spent fuel storage. The basement floor of
both butldings s at the 280-ft elevation, with the auxillary
building penthouse roof at the J76-ft eleSation and the fuel
handling bullding roof top at the 400-ft elevation.

0 Vent Stack. The steel pipe vent stack, also shown In Figure 26,

extends from the 1J)1-ft elevation to 463 ft, where gas/vapor

effluent from the TMI bulldings, Including the reactor bullding
and AFHB, can be released to the atmosphere.
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Figure 27. TM]-2 auxillary and fuel handling bulldings.




o

TM]1-2 Control and Services Bullding. This bullding s connected
to the AFHB by Floor (11quid) drains and to the main steam system
by sampling lines and extends from the 280-ft basement Ffloor
elevation to the 376-Ft elevation roof top. Also, outside air 1s
drawn 1n during circulation-mode ventilation of the control room.

o TM1-1 Control and Services Bullding. This bullding is connected
to the TMI-2 RCS through both reactor coolant and main steam
system samp1ing 1ines. Also, outside air 1s drawn n during
recirculation-mode ventitation of the control room.

0 Jurbine Building. This building is connected to the reactor
building and RCS by the main steam system and to both TMI-1 and

TM1 -2 control and services bullding by main steam system sampling
1ines.

0 TM]l Industrial Waste Treatment System. This system Filters and
discharges waste water to the Susquehanna River.

TM] -2 accident studies have concluded that the Fisslon product escape

paths from the RCS during the accident sequence were as follows, in
descending order of importance to the offsite radlation hazard:

1.  Through the letdown system to the makeup and purification system
radwaste disposal 1iquid system, radwaste disposal gas vent and
rellef systems, AFHB free volume and alr 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.
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4.  Ihrough the RCS water sample line Into the TMI-1 contro) and
service bullding free volume and 11quid drains and industrial
wiste tredatment system to the Susquehanna River (belteved to be
very minor).

S. Through B-loop steam generator tube leaks to (a) the atmosphere,
via the main condenser, condenser vacuum system, the auxillary
bullding air exhaust discharge, and the vent stack; and (b) the
Susquehanna River, via the main steam system sampling lines, both
control and service bulldings drains, and the Industrial) waste
treatment system (belleved to be very minor).

the reactor vessel bottom and core Instrument cable chase regions have
not been sufficlently explored to determine whether or not an escape path
from the RCS to the reactor bullding free volume developed through the core
instrument train tubes beneath the reactor vessel. Ffission products did
not escape to the auxillary bullding by reactor buliding 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 (Apri) 27, 1979), all Fission product escape
paths were controlled, including (a) the venting of reactor bullding
radioactive gases through Ffilters and the vent stack to the atmosphere and
(b) the transport to offsite repositories of filters and Yon exchange resin
from the water treatment/cleaning system cleanup and decontamination of the
TM] -2 11quid that became contaminated during the accident sequence. The

water cleanup systems included the following:

0 The already Installed EPICOR-] system at TMI-) for water with
less than ¥ uCi/ml of contamination.

o The EPICOR-II system, which was spectally iInstalled for TM]-2
accident cleanup of water with 1 to 100 uCi/ml. of contamination.
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0 The SDS, which was specially Installed 'n the TMI-2 AFHB spent
fuel storage pool for TMI-2 acclident cleanup of water with

greater than 100 pCi/mL contamination.

Durlng and after the TMI-2 accident sequence, which lasted until
natural circulation cooling commenced (30 days after accident initilation),
many events occurred that affected the character and distribution of
Fisslon products and core materials that escaped from the RCS. The most
significant events Include the following:

0 Fission product and a small uranlum fraction release began in the
RV at approximately 138 min after accident initlation, when fuel
rod rupture commenced. Reactor coolant circulation had ceased,
and the avallable escape paths from the RCS were through:

(a) the stuck-open PORV to the RCDT, where 11quid could escape to
the reactor bullding basement Floor through the rupture disk and
vapor could escape through vent 1ines to the radwaste disposal
vent gas system In the auxillary bullding; and (b) the letdown
1ine upstream of reactor coolant pump RCP-P-1A that led to elther
the makeup/purification or radwaste disposal systems in the
auxillary bullding.

0 The PORV to RCDT escape path was closed 142 min after accident
initilation.

0 Zircaloy-steam reaction became significant at about 150 min,
releasing hydrogen and other chemical reaction products into the
RCS. Core materlal temperatures eventually reached or exceeded
3100 K, which could (a) generate aerosols from low-volatility
materlals and chemical reactions and (b) accelerate the escape of
fisston products from the uranium dloxide. Sufficlent 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 bullding 347-Ft elevation.
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A YN] .2 reactor coolant sample (140 pCV/ml gross activity) was
taken (18] min) at the TMI-) control and service bu)lding

sampling station, Introducing contaminated 1iquid Into the liquid
drains.

Reactor coolant pump RC-P-28 was energized from 174 to 192 min
after accident Inittation; this event s belleved to have
reflooded the overheated core region, fragmented most of the
standing fuel 'n the upper core reglon, and caused circulation of
core material particles and fission products throughout the RCS.

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.

lhe PORY to RCDT escape path was reopened from 192 to 197 min and
220 to 318 min.

A significant relocation of core materlal from the core region to
the flooded RV lower reglon occurred at 227 min, which likely
Increased the escape of core material and fisston products to the
letdown system.

At 234 min plus. a B-loop steam generator secondary side water
sample was drawn at the TMI-2 control and services bullding

sampling statlon, Introducing contaminated 1iquid to the bullding
sump, from where 1t later migrated to the Susquehanna River
through the Industrial waste treatment system.

The radioactive gas escape path to the radwaste disposal gas vent

system through the RCDT vent was closed at 236 min during reactor
bullding isolation.
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Overpressure 1n the reactor ¢oolant makeup tank 11fted the
80-psi-setpoint 11quid rellef valve at 266 min and discharged
contaminated RCS 1iquid to the reactor coolant bleed holdup tanks
(RCBHTs ), which also overflowed and overpressured. The RCBHT
overpressure 11fted the 20-ps)-setpoint rellef valves and allowed
unfiltered vapor to escape to the atmosphere, via the radwaste
disposal gas rellef header and the vent stack. It is also
belleved that 11quid entered the radwaste disposal gas vent

header, where 1t would be separated and dralned to the auxilary
bullding sump.

A sustalned high-pressure injection period commenced at 267 min
and continued to 544 min.

A TMI-2 reactor coolant sample (>500 pCi/mL gross activity)
was taken at 2683 min from the TMI-1 sampling station, Introducing
contaminated 1iquid Into the 1iquid drains.

The PORV to RCDT escape path was reopened repeatedly from 340 to
458 min to prevent RCS overpressurization and opened from 458 to
550, 565 to 589, 600 to 668, 756 to 767, and 772 to 760 min to
depressurize the RCS for core flood injection.

TMI-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.

A hydrogen burn occurred in the reactor bullding at 590 min,
causing a 26-psig peak pressure and actuating the reactor
bullding spray, which In)ected chemically treated (boron and
sodlum hydroxide) water Into the reactor bullding for 6 min. A
coincident Interruption of power to the auxillary bullding
radiation monitor strip charts HP-UR-1901 and HP-UR-1902 1is
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 TWl-2 accident offsite release on 4-26. The powver
Interruption duration 1s estimated to be 2 h.

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,

Letdown Fflow was lost from 186 h 34 min to 26 h 30 min.

Overpressure 1n the letdown system 1\1fted the 130-ps)-setpoint
rellef valve MU .R-J around mldnight (20 h and JO min), allowing
reactor coolant escape to the RCBHT. The RCBHT rellef valves are
belleved to have also 1Vfted, allowing unfiltered vapor to escape
to the atmosphere, and probably allowing 11quid to enter the
duxillary bullding sump through the radwaste disposal gas vent
header. This condition lasted longer than 40 min.

1M1 -2 control room alr became contaminated (particulate channel
dlarm) at 22 h 11 min, requiring use of personnel face masks and
particulate filters for 64 mIn.

An escape path was created at 24 h )5 min by opening the makeup
tank vent valve MU-V-1] to the radwaste disposal gas vent
header. This pathway was reopened perlodically for the next
several days.

A helicopter measured ) R/h Deta-gamma and 410 mR/h gamma at
1S ft above the 1M] -2 vent stack at 34 h 10 min after accident
initlation.

A 100-aL TMI-2 reactor coolant sample was taken (36 h 15 min) at
the TMI -1 control and services bullding sampling station,
introduc 'ng contaminated 1i1quid 'nto the 11quid drains. The
sample radlation emission was >100 R/h at contact.
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0 Natural circulation cooling of the reactor commenced 30 days and
10 h (April 27, 1979) after accident initlation.

0 Auxiliary building decontamination commenced 30 days (April 21,
1979) after accident Initlation.

()] Supplemental Filters for auxillary bullding venting commenced
operation on May 1, 1979.

0 The vent stack was capped on May 20, 1979.

0 EPICOR-11 cleanup of medium-contamination water commenced
October 1979.

0 Reactor bullding gas cleanup and venting commenced July 28, 1980,
and Included reopening of the vent stack.

0 SOS/EPICOR-II cleanup of the high-contamination water commenced
July 12, 1981. Reactor bullding basement water cleanup was
completed in May 1982.

0 Reactor building decontamination commenced in March 1982.

An estimated 643,000 gal of contaminated water collected in the
reactor butlding basement between accident inittation and September 1981,
when SO0S cleanup of the water commenced. The steadily Increasing depth of

water 'n the basement at key accldent-sequence events was as follows:

Time After Basement
Accident Initilation Event Water Degtha
227 min Malor core materlal 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 Initlation Event Mater Depth

30 days 10 h Commence natural circulation cooling of & Ft 3 in.
core

910 days (09/23/81) Coamence 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 fFt 6 'n. water depth.

The basement water s belleved to have been composed of the following
sources on 09/23/8) (see Reference 1):

Water Source Percent
RCS: First 72 h of accident 4
Next 907 days 20
Reactor bullding spray systems 3
Susquehanna River 26

The spray system water contained boron and sodium hydroxide chemicals, and
the river water (from leaks In the river water cooling system) s)it was
composed of the following major elements In order of concentration: 1iron,
s11icon, manganese, lead, calcium, potassium, sulfur, aluminum, bartium,
sodium, and titanium.

lhe event sequence shows a chronological separation of core damage
events and the offsite radlation release. The core damage probably ended
about 4 h and 30 min after accident initiation, when the high-pressure
injection ref11]l of the RCS commenced. The probable Initlation of the
offsite radiation hazard coincident with the measurement of TM]-2 control
room alr contamination was 6 h and 10 min after accident initiation. The
control room air s belleved to have been contaminated by the outside air.
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The offsite radiation release continued for several days until the makeup
tank venting through valve MU-V-13 was no longer necessary.

The measurements of the offsite radlation source characteristics
showed that noble gases were the dominating contributor to the offsite
source term and that cesium and lodine contributions were negligible. This
observation ndicates that effectively al) of the nongaseous Fission
product (cesium, lodine, strontium, etc.) nventory was retained by the
TMI-2 bulidings and equipment during the TMI-2 accldent sequence.

The TMI-2 ex-RCS bulldings and equipment are sti1] being
decontaminated. The decontamination process commenced April 27, 1979,
30 days after accident initiation. A1) Fluid systems have been Flushed,
fluld and gas filters have been removed, fluid treatment resin beds have
been removed or decontaminated, and TMI-2 accldent 1iquid effluent
decontamination was begun. The decontamination has not yet reduced
radiation to personnel-entry levels In the following areas:

0 The reactor building basement, which Includes the letdown
coolers, the RCDT, sediment contalning Fission products and core

materials, and concrete, which has absorbed Fission-product
contaminated 11quid.

0 The reactor bullding D-ring compartment, which contains the RCS
B-loop.

0 The fuel hand)ing bul1ding makeup and purification valve room,
which contains the letdown system block orifice and piping.

The above cond)tions create a condition where (a) samples that are
representative of, or traceable to, conditions which existed during the
acclident are no longer numerous and (b) sample acquisition from
conlaminated personnel exclusion areas Vs 1imited to what can be obtained
with remote-operated hand tools and robots.
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5.2 Purpose

lhe purpose of the ex-RCS SALt program s the retrieva) and
examination of reactor bullding basement sediment and absorber (concrete)
samples. The examination objectives are to complete the ex-RCS search
program for Fission products and core materlals which escaped from the RCS
during and following the TN].2 accident. The specific examination
oblectives are to determine the following:

o Abundance and distributton of fisslon products and core materials

'n ex-RCS bulldings and equipment that are judged to be
‘nadequately surveyed.

o Current condition of the Fisslon products and core materlals that
are found.

5.3 Accomplishments

5.3.1 Introduction

The ex-RCS search program for escaped radionuclides (fission products)
and core materlals has been a continuous effort since and Including the day
(Rarch 28, 1979) of the accident. The expansion of the TMI-2 Core
Examination Plan to a TW] -2 AEP has resulted 'n resumption of an ex-RCS
SALE work (search program) plan. The approach to developing a productive
search program was to evaluate the current completeness of the search
program by locating bulldings and equipaent which had not yet, or had only
partially been, inventoried for fission products. The evaluation developed
the following:

o A preliminary map (Figure 2B8), showing schematically the
equipment, bulldings, and areas where fission products may be
present.

) A preliminary matrix chart (Table 13), showing the extent of the
already completed TM] -2 accident fisston product search programs.
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0 Knowledge that many other organizations have participated 'n the
planning and performance of the ex-RCS fission product Inventory
program and that most bullding 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 Description/Title Status
TBD Electrically operated, vacuum-actuated, Complete

remote-operated 11quid/sediment sampler

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 Fisslon product iInventory samples listed In
Appendix D, Section A. Samples that were recelved at the INEL in FY 1987
include the following:

TMI -2 Location Sample Type Quantity Date Acquired
RB basement D-ring Fragmented 5000-ps!
wall concrete cores:
INT-80 <15¢g July 1986
C-54 <15¢g July 1986
RB basement Fragmented concrete
block wall block cores: C3-3 <15¢g July 1986
UB-6 <15¢g July 1986
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Table 13 \dent)fles the locations of many other 'n situ measurements
and sample acquisitions and examinations which have been accomplished 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 EGRG-controlled Fisston product Inventory support program has

produced the following reports:

_ Report Number Title Status

GEND -InF -0 First Resultls of the TM1-2 Sump Complete
Samples Analyses Entry 10 July 1981

GIND -Inf 0N Reactor Bullding Basement Complete

Volume |1 Radlonuc 1ide Distribution Studles October 1982

GEMD-INF -01 Reactor Bullding Basement Complete

Volume 11} Radionuc1ide and Source OVstribution October 1982
Studies

GtNi.1xF -039 Final Analysis on TM1-2 Reactor 1ssued
Coolant System and Reactor Coolant June 1981
Blced Tank Samples

GEND -042 TM]-2 Reactor Bullding Source Term Complete
Reasuremerits: Surface and Basement October 1984
Water and Sediment

EGG-1M] -6181 Interim Report on the TMI.2 Complete
Purification Filter Examination february 1981

EGG-TM] -6580 INI Particle Characterdzation Oraft Complete

GEND -INF -04]

GEND - 1NF 054

Determined from Filter Examinations

Radionuclide Mass Balance for the TMI
Accident: Datd Through 1979 and
Preliminary Assessment of
Uncertainties

Results of Analyses Performsed on
Concrete Cores Removed from floors
and 0-Ri\ng Walls of the TM]1-.2 Reactor
Butlding
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Report Number Title Status

H. M. Burton Purification Demineralizer Resin Issued
(EG&G) letter to Samples June 22, 1983
B. K. Kanga (GPU)
Hmb -207-83
K. L. Wright Radloanalytical Report (reactor Issued
(SA1) letter to building basement sediment sample August 11, 1986
E. R. Eidam examination)
(GPU Nuclear)
GEND-057 Fission Product Inventory Program Issued
FY 1985 Status Report November 1986
GEND -INF -081 Examination of Concrete Samples from Published
the TMI-2 Reactor Bullding Basement February 1987
EGG-TMI-785) TMI-2 Fission Product Inventory Pub1ished
Estimates (draft) September 1987

Reports by others which describe and/or evaluate the ex-RCS Fission
product nventory Investigation program are 11sted in Appendix A.

It appears that the greatest offsite radlation release occurred during
the following perlods:

0 20 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.

0 6 to 11 h after accident initiation, due to probable
noble -gas-dominated Fission product escape from the vent stack
via the letdown and/or radwaste disposal gas vent and rellef

systems.

Other findings Include the following:
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o The reactor building sump to auxiliary building 1iquid escape
Path was closed prior to fission product escape from the fuel

rods.

o Most TM]-2 ex-RCS bulldings and equipment have bcen completely or

partially decontaminated by flushing, water treatment,

contaminated filter removal, and water treatment resin removal.

txamination and testing of reactor building basement sediment and
concrete bore samples and thermoluminscent detector mapping of basement

radiation Indicates the following:

o Radloactivity:

- The radlation sources 'n the reactor building basement are

as follows:
2 b
Materla)l Type pCi/cm Total (CV)
Concrete block (V.e., stalrwells) 1200 to 12,900 18,000
3000 -ps) concrete walls 38 to 12,200 6,500
3000 -psY concrete Floor 18 to 161 1,500
5000 -ps) concrete walls 7.2 to 365 900
Stce) wall liner 1 to 70 40
floor sediment -- 100

a. Surface activity; seasurement dates vary from early 1966 to early 1987.

b. {stimated by GPU Nuclear in early 1987.

Concrete wall contamination in the reactor bullding basement
(a) penetrates Into concrete about 1/4 In. In painted and

unpainted high-density walls (not Including steel plate
1ined walls) and throughout the block walls and (b) s
concentrated near the high-water mark (5.5 to 8.5 Ft above

the floor).
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- The sediment sample that was collected by robot in
September 1985 produced 44.8 yCV/g n m1d-1986.

o  Sediment quantity--1.5 x 10* kg estimated by GPU Nuclear,
Including 1.7 to 3.2 kg of 002.

o Elemental composition--The metallic element composition
(preliminary) of samples collected n September 1985 is
principally copper, sodium, nickel, aluminum, and iron.
2ircontum and sYlver were undetectable.

0 Decontamination--1t may be possible to remove most of the

radioactivity from the concrete by leaching In a borated water
solution.

5.4 Detalled 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 sufficlent characterization was accomplished
by the REP program.

Dther ex-RCS fFission product sample examinations that had been
considered Include the following:

AEP Sample
- Sample Description Priority Quantity
1. Reactor bullding basement sediment from the elevator 10 2 1-kg
and sump well floor deprcsstons samples
2. Reactor bullding bascment wall 1iner adherent Low 2
surface deposit
3. tquipment iInternal deposits: low
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AtP Sample

_______Semple Description Priority Quantity
3. Reactor coolant drain tank
0 Sediment (only 9 mg had been collected and 1
exdained)
0 Adherent surface deposit 1
b. Letdown coolers:
0 Sediment 2
0 Adherent surface deposits 2
c. Lletdown block orifice: Entire
0 Sedment orifice

0 Adherent surface deposits

———— —

the 'mpact of not examining these samples s judged to be minimal for
the following reasons:

o The other reactor bullding basement floor sediment samples have
provided sufflicient data to assess the abundance of flssion
products and core materlals In the basement sediment.

o The basement floor sump well was already sampled by collecting a
11quid/suspended-solids sample during sump -pump-recirculation
aglitation of the sump contents, and only small quantities of
fisslon products and core materlals were found In the samples.

0 A prior reactor coolant drain tank sediment sample collection
with resote -operated hand tools Indicated that the RCOT contalns
very 11ttle sediment, Fisston products, or core materlals.

0 The letdown 1ine sediment and adherent deposits are believed to
be s@311 due to continual Flushing action during the accident
sequence. ]Ff suspected plugging of one letdown cooler 1s
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 contalin as
much fFission product contamination as the nearby bypass 1ine
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plumbing, which 1s Inconsistent with the suspiclon of block
orifice plugging that had been the basis for considering

acquisition and examination of the block orifice.

0 The TMI-2 accident sequence history information 1s not obtainable
from the letdown system retaltned fission product and core
material characterization because of postacctdent flushing and
the Inabil1ty to segregate the sediment chronologically. The
solids, which became suspended by the forced circulation of
reaclor 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 detalls of the
accident sequence of events.

0 The location and abundance of Fisslon products and uranium in the
letdown system and RCOT 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 'n 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 matertals. Figure 29 is 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 EGAG 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 RvV. The ex-RCS butldings 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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Concreie bore locations

@ *

Sediment sampie location

Thermoluminescent detector
string radiation mapping site

Gamma spectrometer or
detector survey focalion 76422

® [

Figure 29. 1Ml .2 reactor bullding basement --Fission product inventory
sample locations.
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6. SAMPLE ACQUISITION AND EXAMINA1ION PROJECT
MANAGEMENT SUPPORT WORX PLAN

6.1 Purpose

The TMI AEP SA&E pro)ect management support provides the following:

0 Recruitment, maintenance, and supervision of a clerical and
technical support staff.

0 Planning, technical direction, control, and documentation for the
TMI -2 Accident Evaluation Program In situ measurements and SA&Es.

0 Planning, technical direction, control, documentation, and
maintenance of some related support equipment {both hardware and
software).

0 Handling, packaging, storage, and disposal of samples.

The documentation support includes perlodic (weekly, monthly, annual)

report contributions and formal status and technical presentations to EGAG,

DOE, and speclal review and technical soclety groups.

6.2 Accompllshments

Visible products of the management support Include: the perlodic

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, speclal reports, and master task subcontracts with
private laboratories for TMl-2 sample examination support.
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Special reports which have been published are as follows:

__Report Nusber 1 Description/Title Status
€GG-TN1-6169 TN]1-2 Core fxamination Plan Revised July 1984
PF .Mt -84 -005 Participating Laboratories Survey Completed

J. L. Rayberry
letter to
distribution
JUN-1-85

R. C. Scheitt
letter to
distribution
RCS-1-85

£GG-TALI -1132

EGG-INI-N1 21

M. L. Russeld
Yetter to
distribution
M R-7-86

R. K. RcCardel)
letter to

J. Royen
RKN.18-86

EGG-IN] -7521

J. M. Broughton
letter to

W. R. Young,
JNp -64-817

Core Sample Acquisition and
txamination Mork Plan

18] -2 Core Examination Plan
Evaluation

TR] -2 Accident Evaluation Program
Sample Acquisition and Examination
Plan

TM] -2 Accident Evaluation Program
Sample Acquisition and Examination
Plan.-Executive Summary

TN]I-2 Accident Reference Document
Listing

Oraft TN]-2 Sample Examination Plan
{for CSN] Meambers)

TMI-2 Accident Evaluation Program
Sample Acquisition and Examination
Plan for Y 1987 and Beyond

TRI-2 Accident Evaluation Program
Sample Collection Disposition

September 1984

Oraft Jssued
Januvary 1984
for Internal
review

Oraft issued
January 1985
for Internal
review

Jssued
January 1986

Jssued
January 1986

Issued
June 1986

lssued
June 6, 1986

Issued
February 1987

Issued
Septesber 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 - Title ____Status

C86-130969 Master Task Subcontract Between EG&G Idaho, Distributed
Inc. and Battelle Columbus Division Aprd) 1986

C86-130970 Master Task Subcontract Betwcen EG&G Idaho, Distributed
Inc. and Genera) Electric Company April 1986

C86-~13097 Master Task Subcontract Between EG&G ldaho, Distributed
Inc. and Babcock & W)lcox May 1986

The current clerical and technica) staff organization, shown 1In
Figure 30, Includes senlor technical personnel with severe core damage
accldent and/or experiment and postaccident/experiment SA&E experience.
The organization arrangement identifles the individual acquisition and
examination project responsibilities and Vs Intended to also:

0 ldentify one individua) to function as a coordinator and
spokesperson for each of the four areas of TMI-2 SA&E
responsibilities at INEL.

(] Sustain continuity of Individual examination task responsibility.

0 Oistribute the staff support among all four INEL work assignment
categories.

6.3 Detalled Work Plans

The management support work plan detalls are contalned in the
following work packages:
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TMI-2 Accident Evelustion Program
Sample Acquisition and Examination Program
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Work Package
Number Work Package Title

15542PM00 Sample Acquisition, Handling, and Examination Project

Management

155422900 TM]-2 Sampte Disposition

The deliverable products of the management support work plan are as

follows:

Product

Target
Completion
Date

a. TMI1-2 Accident Evaluation Program Sample
Acquisition and Examination Plan for FY 1988
and Beyond (annual update)

b. A revised TMI-2 sample 11st

c. "Archive,” Korea, JAER] and CSNI-Europe samples in INEL
quick -access storage facllitles

d. Other samples In retrlevable (TMI-2 fuel canister)
storage at TAN Hot Shop poo)

February 1988
December 1987

february 1987

February 1987
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7. SUMRARY

The materVal presented 'n the previous sections is Intended to
accomplish the following:

o Explain the developmsent of the examination plan for the severe
core damage accident issues set forth In the TM]-2 Accident
tvaluation Program document from sample selection to final
reporting of the sample examination results.

o Provide a perspective of the status of the TMI-2 accident
Investigation by ‘dentifying the examination program
accomp lishments In prior years.

o Be flexible to accommodate new findings, nformation, and
knowledge that may become avallable from elther this examination
plan, the GPU Nuclear defueling program, or any SCD research

programs.

o Develop a 1Ml -2 accident examination program manual which can be
(a) revised annually as new findings cause redirectton and
(b) used for reference by the analysts performing the studies
needed to develop the understanding of the TH] -2 accident
sequence and ts radlological consequences.

The proposed financial plan for the SA&E Plan Vs shown In Table 14,
and the companion schedule of activities is shown I1n Table 15. The 1ist 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 fo]lov\ng:

o Acquisition of the samples )isted 'n Table 5 in the Future
Additional Samples column. For FY-19688, this includes two
large-volume samples of core debris from the RV lower head reglon
and possible peripheral fuel assembly lower sections at
molten-core-material escape path locations.
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JABLE 14. 1N]1-2 AEP SAMPLE ACQUISITION AND EXAMINATION WORK BREAXDOWN STRUCTURE AND FUNDING PLAN

Cost by FY-BO {in 000)

Task

Sample Acquisition:

lechnical coordination
Project management

RY internals

R1D thermowells

In-core Instruments
Fuel rod segments

Core bores

Leadscrevs

RCS characterization
Discretle core components
RCS equipment/bullding characlerization
AEP reserve

Acquisition Tolal
Sample Examination:

Project ainagement

Debris bed sampies

RY Internals documentation
€x-RCS FP Inventory?

Lower vessel debris

fuel rod segments

Core bores

Leadscrews

Leadscrew support tube

RCS P ftnventory

Discretle core components
Lower vessel debris

Core former wall

Core support assembly

Core sample examination support
RY Instrument penetration
RY lower head

CSN] samples

1K1-2 sample disposttion

txamination Total

Acquisition and Exa@lination Toltal

Work Package
Number

Complete
Complete
Complete
Complete
Complete
Complete
Complete
Complete
Complete
Complete
751421300
751421000

N/A

75542PR00
Complete
Suspended
Complete
Complete
Complete
755420600
Complete
Complete
755421000
Complete
755421600
Deleted
Deleted
755422100
Deleted
Oeleted
Complete
755422900

/A
N/A

FY-1985  FY-1986
_Actual  _Actual  FY-1987  FY-1988  £Y.1989  _Total
$ 1 s 0 §$ 0 3 0 3 [ S |
£} 0 0 0 0 EY)
52 36 0 0 0 [T
1 0 0 0 0 1
10 0 0 0 0 10
107 83 0 0 0 190
1,619 1,753 12 0 0 3,444
16 (s) 0 0 0 n
97 2 0 0 0 124
18 3 0 0 0 52
0 % 1 66 0 99
0 0 2 126 0 128
$2,00 $1,95 3§ 20 3 192 3 @ §6,257
$ 114 35 495 5 SO} 3§ 452 § O §1,562
am 139 ni 0 0 663
52 I} a5 0 0 L))
] 9 3 0 0 60
1 0 0 0 0 1
1 0 0 0 0 1
] 353 2,215 492 0 3,128
153 6 0 0 0 159
62 0 0 0 0 62
19 59 m 148 0 439
] 894 300 0 0 1,202
0 196 15 326 0 597
0 0 0 0 0 0
0 0 0 0 0 0
0 0 210 138 0 348
0 0 0 0 0 0
0 0 0 0 0 0
0 5 29 0 0 3
0 0 0 184 0 184
60 §237 §3,746 31,300 3 0 38,9
§ 2,93 2 g3les 41,892 3 0 312,99



6% L

TABLE 4. (continued)

Tash

Related 1tal 1 i:

Stratification sample scquitition equipment
Core cantster/sample handling equipment
lmage processing and Gocumentiation

Core topography

Totet 2CE

Other 0Of Labs

Costs Prior 1o 1985

a. FY-1985 work was RTD thermowells.

Werk Pachage [Y_1985
Nymber Actyal

Comptetle
Complete
Comptete
Complete

Cost by FY.-B0 (iIn 000)

s 1,10

4455

259
3N
1 2000
$ NS
| 0

1Y.19680

Actgal (Y1987 fYod 11-1989  Tota)

1 4] 3 0 0 1 ) 0 $1,17
(3 )] 0 0 0 1,092

0 0 0 0 2%

174 0 Q [} 3810

L g o © 10 22

] [} 1} 0 0 1} 0 | ] 0

] 0 3 0 0 $ 0 $ 1,98




TABLE 15. TMI-2 AEP SAMPLE ACQUISITION AND EXAMINATION PLAN --

SCHEDULE SUMMARY

Activity Description

RCS equipment and
bullding characterization
(sample acquisition)

AEP reserve

SA&E program management

Subsurface debris bed sample
examination

Core bore sample examination

RCS Fisslon product Inventory
sample examination

Lower vessel debris examination

Core sample examination support

Schedule

FY-1968

XXXXXXXXXXXX

XXXXXXXXXXXX
XXXXXXXXXXXX
XXX

XXXXXXXXXXXX
XXXXXXXXXX

XXXXXXXXXXXX

XXXXXXXXXX

FY-1989

XXXX

XXXXXX
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0 txamination of the samples listed in the Proposed Future [ xams
column of Table S. Ffor 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 TM]-2 AEP pursued other resources to examine all the samples
Jisted n the Future Additional Samples column of Table 5. The
OECD/CSNI‘ will examine the samples 1isted 'n Appendix 8,

Table 8.1,

A cost breakdown showing the proposed (1985) proportions of
examination activities to the INEL, private laboratorles, and other DOE
laboratories 1s shown in Table 16.

further subdivision of the WBS occurs during the process of
duthor1zing the performance of work. INEL staff support and equipment and
facVlities operations are authorized, using a system of work releases, for
nonunion-supported activities, and site work releases for unlon-suppor ted
activities. Work release documents Include the W8S account number,
detalled 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 survelllance.

Offsite (non-DOE) support for services and/or equipment s obtained In
two steps. First, the project authorizes the support with a requisition
which Includes the WBS account numbers, work scope/equipment technical
specVfications, 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. DOrganization for Economic Cooperation and Development, Committee on the
Safety of Nuclear Installations.
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TABLE 16. COST BREAKDOWN OF TMI-2 ACCIDENT EVALUATION PROGRAM SAMPLE

EXAMINATION .
funding
($ x 1000)
Private Other DOE
- Task = INEL Laboratories Laboratories
1. Subsurface debris bed samples 260.0 ae 504
2. Ex-RCS Fission -- 399 o
product inventory
3. Core bores 1.140.0 - 666.7
5002
4. RCS Fission product inventory 18 375.4 --
5. Distinct core components 140 - 251
6. Lower vessel debris 600 - 509
1. Instrument tube penetrations 40 210 -—
Totals 2,798 984 .4 1,517.17

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 Ffinance transaction s
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 Yabor and nonlabor charges are reported weekly.
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APPENDIX A
TM] -2 ACCIDENT REFERENCE OOCUMENTS LISTING (PREL IMINARY)

Appendix A contains a 1ist of TMi-2 accident reference documents for
use 'n planning and performing the TMI-2 AEP SA&E program. 1t s Intended
that the 11st 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 publlished about the core damage and
fission product nventory release during and following the
accident.

0 ldenti1ficatlon of SA&E and other Individuals holding of the
11sted documents.

o An annual update.

for convenience, the 1ist 1s arranged chronologically by date of
document 1ssue and 'n the following nformation categories:

1. TMI-2 accident general Information

2. RY nformation

3. RCS Information

4. Ex-RCS information, Including general fission product Inventory
Information.
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TM]-2 ACCIDENY §VALUATION PROGRAN SARPLE ACOUISITIOM AND EXAMINATION REFEREMCE DOCUMENTATION LIST--PRELININARY (Oecember 1987}

Inforaation®
Category

1-1

1-2

Itle

Author

Repor{ Wumder
Docket $0-320

fo number

No Number

Surns & Roe R-008
GOL-0924
NUREG-0578

No Number
NUREG-0600

o Wymder
NUREG-05085

No Number
WUREG/CR-1250
NSAC-80-1

Puyblication
Date

eo/s/M?

0479
06/79
06/79
03/79
07779

017719
09/19

10/79
10779
127719
01760
03/@0

Three Mile 1t1and Nucledr Station Unit 2-..Final Safety
Analysis Report:

Yoluse 1: Introduction, General Description of Plant and
Site Charactertistics

Yolume 2: Design Criterta--Structures. Companents,
Equipment and Systees

Volume 3: Containment Structure Analyses Appendixes
Yolume &: Reactor and Reactor Coolant Systea

Yolume S: &ngineered Safely features

Volume 6: Instrumentation and Controls

Yolume 7: £lectric Power and Auxtliary Systess

Volume 8: Steam and Power Conversion Systes, Radloactive
Maste Management and Radilation Protectlon

VYolume 9: Conduct of Operations, Inittal Tests and
Operation and Accident Andlysis

Yolume 10: Quality Assurance and Responses to Additional
Informetion Requirements

Yolumse 1): Responses 1o USAEC Request for Additional
Information--First found Questions

Volume 12: Responses Lo USAEC Request for Additional
Information--Second Round Questions

Nechanical flow Diagram, Eleciric One Line Dlagram,

and General Arrangesent Drawings TW1-2

Second Interim Report on the Three Mile Island Statlon
Unit 2 (TN1-2) Accident

Listing of AN Reactor Bullding Electrical and Insirusent
fquipsent

Third Interim Report on the Three Mile Island Station
Unit 2 (TMI-2) Accident

TM]-2 Lessons Learned Task force--Status Reportl and
Short-Ters Recommendations

Planning Study for Containment Entry and Oecontamination
Investigation into the Morch 28, 1979 Three Mile Island
Accident by Offtce of Inspection and Enforceament

Report of the President's Commission on the Accident at
}:;n Mile Island--the Need for Change: The Legicy of

TRI-2 Lessons--Learned Task force--Find]1 Report
Swwaary Technica) Plan for 1N1-2 ODecontamination and
Defueling

Three Mile Island A Report to the Commissioners and Lhe
Public--Yolume [I

Analysis of Three Nile Island--Unit 2 Accident

Unidentified

Notl applicabdle
Unidentified
Lane

1. G. Nerdedn
Unidentified

Mot ldentified
Unidenl\fled

1. &. Kemeny, et al,

Unidentifiee

M. fogovin
Unidentified

Sompany

MEC, JCPL
and PEC

BaR
NEC
L1
REC
NRC-ONRR

BN
NRC-.1¢

President’'s
Commizsion

NRC-ONRR
atc

NRC-S16
NSAC

Custodian
MLR

(Knauts)

LR

MR
A

KLR
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1.2 ACCIONMT EvALUATION POROCRAA SAAL ACQUITITION AND € XASINATION REFIREDCI GBCIOUBTATIION LIST.-PRELINIGARY {Decemmeor 1907}

_Author ‘
letormation’ Pebiication » sAM
_Lotegory  _ Report Wumber _Bate 3 Tiile Npme _Company”  (giiggies

1.1 Weat rensfer 03780 ne Accident oL Theoo Nite Islead 1. 6. tellver VEALA [ Y]
lﬂlmtq Yolwee 1\, L. B Devies
3
8 llll 11.00. 04/80 TH1.2 2ecovery Quarter\y Progress Report for (he Perted [ {4
(ne'ng 3731700
ot 48000} 06 /60 80 Plann! Unigentified oA LU
- MRIC.0600 Vo'lumw 1 08/00 MEC Action P .‘an hvﬂm‘ 2y 8 Reryit of the TH|.2 Unigeniifted L3 une
and ? Acci6ent
t-18 £00.002 10700 fac11vtly Becontantastion TecAnology Ue?kshep Spensered b 110 na
focowder 21-29, 1979 0Ot snd £98
(Al RUDEG-D88) 00/81 fing) Programmtic tnvirormmnta) | L Stotomwnt Related Umigentlified mnC, Aas
Lo Decontsatnation ang 013p0tal of Radioactive Wastes HouC, (Orgrt)
Rewuiting from March 28, 1979 AcciGent.--Three Rile Jsiand ”"C
Station Un¥t 2
1.20 8.01.002 o/n Catadeg of Gata Collectod Ouring the TRI-2 Accident fonday £C ({Canels)
N GPY-1IR_044 02781 Annetated Sequonce of Ceents, March 20, 1979 T. L. van Withect o e
). Putlaam
1.22 SU-1De.261 oS/ Annslated Sequence of (veals, Rerch 29, 1919 Throegh N, satth (V.7 ] L U]
Aprt) 30, 1979--TRI.2?
1.23 £00. 10 -022 08/82 $tatus of TRJ-2 Instremeets and (lecirico) Caponeeiy Hezbert 188 1Ens0ts )
V.24 WP L6-0900 01703 Rutlear Pover Plant Severe Accident Research Plan Uni@entified ¢ -amma Al
1.29 £66.TH] -4 109 04/02 1A1.2 Cove Enamination Plan--Review Copy 9. L. Owen. et o). {9 ak
1.5 S0-MR.7).067 [T V] b] Angigsis of Three Nile Island Unit 2 Reaclor Cooliag J. 0. Wearie 1-.n ae
GE0D-INF-02) Vol ¥ S stes Tromnsionts A. K. Postma
| M 2§ L1 12/83 -2 Core Lnamination Plgn D. [. Owen, ot a) ({- "1 ae
1-26¢ 04/04 lnon on TR]-2 Technica) Bata Acewisitisa Prograa Plan ). (. Cmane, et o) [ o} ns
-2 0t/04 F1na) Repory on the In Situ Testiag of flectricel K. T. Soberano 66
Components and Cevices at TRI.2
1-36 £66-TR1. 6169 01/84 TR]-2 Core txaminatton Plan 1. 0. Carlsen, Editer ({~ "1 e
1-3¥¢ P . _84.00% 10784 TRI-2 Core Sample AcquitiItion and [zaminstisn Preject-- N R Rertin 16t ne
Participating Laboratories Syrvey $. 0. Pecs
1-32 CS-1-04 (Letter) 01/79% TR1.2 Core [zamination Plan Evalustion N L. Bussel) ({379 e
1.32 ®_1010- 174 } Joint TR].2 Informetiton an¢ Enamination Program--(PR] 0 ({4 1 ae
Participation ang Suppory
1 ) ACS Syuposiam 79) 0s/8$ SescrIption of the TRI-2 Accident 6. Thomss (14 }]
1.9% e Pader 06/3% :on; for Besy)is of TR] Bets Acquisition and Analysts N. M. fomtana, e\ a1, tal
rogran
1.36¢ “ue-50 01/8% TA] Technica) Information and [asetination Pregran 0. 0. Relniager tcas [ ¥,
Tastrumentdtion gnd [lectrice) Summsry Qeport
LIS }) Bo Gumder 01785 The lapact af TR1.2 on Puture Licensing u F. Paressy - ne
A K. Pov\me [ .3
139 o Busber 0%/0% TRI.? Accrdant [valustieon Progrem-_Draft Untdent Vfied {GAG ns
- /A 10705 IN3.2 Progrems Divitien Rasier Pion Bev. & Unigenl V0 1ed {cas [} )
1.60¢ I66-IM)-7132 01786 TH}.2 Accident Evaludtion Progras Somple Acwisition and M. L. Buisel), et o1 (1~ "9 ae

(raminatien Plan
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TA1-2 ACCIOENT ¢ VALUATIONM PROGRAM SAmPLE ACQUISITION AND EXAMINAVION REFERENCE DOCUMEMTATION LIST--PRELIMINARY {Oeceaber 1987}

Information®
—Category __ Report Mursber
1.41¢ [66-THI-TI21
1-42 nP-4292
1.4 EG6_-TM1-2048
V-44 [66-TN]-7048
1.45 CONF-8510166
1.46¢ DOE/ME/34109--T
1.47¢ GEND-055
1.48 TPO/1NI-186
1-49 [GG-M-25686
(WRSR Wtg. - 1986)
1-50 EGAG Letter P)G-B9-86
1-5)¢ E6G-THI-7521
1.52¢ Wone

Publication
Date

Title

Author

01786
01786
02/86
02786
04/86
04/86

04/86
07786

11786

12/86
02/87

04/87

TN]-2 Accident Evaluation Program Sample Acquisition and
Exeminatlon Plan--Executive Suamiry

Simulatlon of the TW]-2 Accident Using the MAAP Modular
Accident Analysis Program Verston 2.0

TH]-2 Accident Evaluation Program

TH1-2 Accident Evaluation Program

Proceedings of the First Internationa) ]nformation
Reeting on TM1.2 Accident (10.21.85)

USOOE and GPUNC R&D Activities on TWI-2, Annual Report
for 1985

USDOE TM] R4O Program 1985 Annual Regort

Planning Study on & Strategy for Recovery Progrés
Compietion and Postconfiguration

Update on Standard Problem, Data Base, and Uncertalnties

THI-2 Programs Division Master Plan Revision 6
TRI-2 Accident Evaludtion Program Sample
Acquisition A Exam Plan for FY 1987 and beyond
USDOE and GPUN Research and Development Activities
on TNI.2 Annual) Report for 1986

A. L. Ryussel), et al.
N. A. Kenton et a).
E. Yolman, et a).

E. Tolman et a}.
Compiled dby

S. R. Langer

Not Identified

G. R. Brown, Editor

D. ¥, Golden

P. J. Grant
M. L. Russell et a).

#ot ident)fied

Company
[Ga6
FAL
£686
E646
EGEG
GPUNC

€646
GPUN

EG&G

€686
EG&G

sape?
Custodian

me
.9
nR
MR
aLrd
m.Rd
NLR

fLRr

ALk
ALR .

{French)
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TAI-2 ACCINNT (VALUAYION PRORRAR SARPLE ACOUISITION ABO [ULAAIRATION SHHIRINCT DOCUMNIATION LIST..PRILININARY (Docamber 1997

leformation?

-2

2-1)
2.4

2.1
2-%

2-17
2-10
2.19

2.20
2.

?-n
2.23

2-2¢
2.24¢

-0

Aulher
Pedlication
___Report Wymper Bale 11yle LT Sompan®
Poarty ) ong 2
10/7/08 Sonples Tahen frem IN1.2 Wppuv Ploasn
o nuEDer Reruits of Micro-[zaminatien of Somples frem Lhe 1. V. Strate et a1, om -§
TRI-2 lower Plemem
Decomber 1989 and Joamiry 1958
Be Gumber 08/6 Y laterasls knlm--l&hﬂd $ize) /8 (o)
R6-11-37 Bov. | Q177 Internals fobricotion and Trial L uwp--PRotlegraphy Unt@enttriod [
oM FMD-19.209 04/79 In-Cere Thermoceuple otl¢ Witen [ T"]
Be Gumber 04779 In.Core latirmmsatl Re1Vstince Avasur emeet " warree
108 549 08/79 TR1-2 Pestaccloenl Criticattly Analysos 1. ¥, Barr, et o). [Enim]
OV -00-0T%S 10/79 Technical Staf? Andipity Repert e Chamtstry te R, €. Eaglten
Preticent’s Cammitstes on the AcciGent 41 Three Alle Tast force
p 11lend
OfR /TS0/TR- 188 /19 Ceiticality Analyset of Blsrupilod Core Models of THI.2 0. B. Westfall, ot 41, oem
LA-8041-AS 0)/80 IR]) .2 Decay Poner: (ASA fiittem Product ond Aclinide 1. 0. [nglomd tasy
Decay Power Colculatiomt for (he PresiGent's Camisslon M. 0. Htliom
o0 (he Accident ot Theoo Alle ItVone
0L-80.76 10780 tgu'lo' of TM1-2 Date (1eate pirls monilor, SPED. cere [ ]
1€)
W3AC.24 01/8) TR1-2 Accigent Core Nedt.wp AndVFO i 0 WAL
SAL1-0P_245.22 0r/e 'lll;r lostr umenl Histery Folder Vrers Guiee Rayo sAl
tgter
NSAC-2¢ 070 TRI Accident Core Nealwp Analysls K. Adron irel
p-014 [ ¥4 L) AccountadViity Study for TRI.? Feet ; '“';: [ 11
. B ot
Ging-007 s/ Three RYle Jiland Untt 2 Core Stotus Sommiry A 80113 for B, M. Croucher {° "4
Yoo Developmmnt for Beecior Bissttioudly 4nd Belfodling
@3AC.2% 04/0 IR1-2 Accident Core Neal.wp Analyuis A Tament B. lotamme Bl
C. Shaffer (3]
TPQ/TR] 008 0/00 Technical Plan tor Rooctor Bissssomdly and Defueling UniGent il iee [}
S0 BumDer 24/81 Characterizaiien of TRL.7 Pestaccident Primary Caplant J. E. C1ime. ot &1 $A)
Twe|fth Inforaation 0/01 Pestaccdent Rescler Blagrostics at TRI.? Rayo sax?
Aseling e Reactor
eise &ccident
AnaVysis
Eno-17 12701 Angalgsis ef (he SPEE Meptvrammmi Syites Respente (o B Wilde ({771
Temporatere Durtng TRI-.2? AcciGent J. L. Rerrisen, Xv
ed.lw -01)-7 ove? fle)d Reasersmmnty gad Inlerpretition of TW].2 Jenes. ot al, frc
lastramatolion: TR-AND.702) osnd 7023 (Veose paris
moniter )
“E.lar 017.11 04/82 f1e10 Resrvromsat and [nierpretatlion of TR).? Jeset, et a1, TEC
lostramsntaticn: Nl-Asp.? (10uvce range emplifier)
REAL-29 0s/02 Interpretation of TR)-2 Instrumenl Bats Rummrows (fran GAM, (374
Cel, oamt . VEC A esACl
ABS WAA Mrans e THI.2 Core fammination: firsi Resvits A (. Bwee [£°73
Yolume 41 {p. 9) R R Rartin

[\
ae
(Knsvis)

(Canwis)

({Knswly)

{Emaets)

(Eaguts)

[LCTIEY]
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1M1.2 ACCIDENT EVALUATION PROGRAN SAMPLE ACQUISITION AND EXAMINATION REFEREWCE DOCUNENTATION LIST--PRELIMINARY (Decomder 1987)

!Mornnon'

Category
2-21
2-28

2-29
2-30

-
2-32
-3
2-34
2-3%5
2.36
-1
2-38
2-29
2-40
2-4
2-42
2-4)
2.44¢
2-4%
2-46
2-47
2-48
2-49
2-90
2-9

2-52

Author
Publication
Report Number Date Title Name _Company” ¢
GEND-20 11782 tzamination Results on TMI-2 LPW Charge Converters

SA]-119.83-01-RV

TP0/1M1-026
GEHD- INF-DI)
£0.£3-82.01%
ldcor Task-15

166-1M] -5966
NUS-TN.46
GEND-I0, Volweme I

GEND-10, Volume 1)
GEXD- INF -038

LWR Severe Accident
Reeting-Camdridge, MA
GEND-INF-02) Volume V¥

4550-83-0412
TPO/TRI-097
SAI-83/108)
TPD/THI-1D2

1P0/TM]1-080
GEND-INF -082
EPRI-NP-3407
%o Number
TPD/TRI-103

€66-TNE-65)-0

GEND-1NF-03) Volume )1

GEND-INF -044
GEWD-Inf -012

8pP-3509
EGG-TMI-6630

12782

12/82
08l

o0wved
02/8)
03/8)
04/8)
04/8)
04/8)
08/83
09/83
09/83
18
12/8)
12/8)
00/84
01/84
01/84
02/84
03/84
04/84
04/84
05/84
06/84

06/84

YH-ARP_702) 6 7025

Analysis of Three Sections of TH]-2 H.8 Leadscres by
Collimated Gamma Spectroscopy

Quick took Inspection Results

Preliminary Report of THJ-2 In-Core [nsiruwment Damage

Final Reporl on Debris Coolability, Vessel Penetration
and Dedbris Dispersal

THI-2 Core Examination Program:
Readiness Study

THI-2 Preliminary Plenum Surface Area and Estimated
Ces\um Retention

TWI-2 Quick Look and CRDM Uncoupling

Quick Look Inspections: Resulls

An Assessment of the THI-2 Axlal Power Shaping Rod
Oynasic Test Results

TH]-2 Core &xamination

INEL Facilities

Analysis of THI-2 Reactor Cootant Systea Transients
THI-2 Core Radlal and AxVal Power History Data
Analyses of the W-8, 8.8 and (-9 Leadscrews from the
TH]1-2 Reactor Vessel

Planning Study on Nethod for Measuring Fuel Materlals
Collected 'n Lower Reglon of Reactor Vesse!

Planning Study on Plenwa Disposal

TH]-2 Reactor Vessel Head Removal

Ini1t1a) Ezamination of the Surface Layer of a 9-Inch
Leadscrew Sectton Rewoved from TH]-2

The Sequence of Core Damsge in TH]-2 (Accident Review
Workshop at Marrisburg, PA

Chemica) Andlyses and Test Results of Sections of the
THI-2 WO Leadscrew

TRI-2 Core Debris Grab Sample Quick Look Reporl

T11-2 In-Core Instrument Damige--An Update
TH]-2 Leadscrevw Debris Pyrophor Vcity Study
Design and Operatlon of the Core Topography Data
AcQuisiiion Systea for TH]-2

Use of Pressurized Water to Oecontasinale TH].2 Leadscrew

Seclions
Oraft Prellainary Report: TWMI-2 Core Debris Grad
Samples--Analysls of First Group of Samples

J. A. Danlel, et al.

N, E. Yancey
N. WVde
7.8. Mclaughlin

D. M. Tonkay

R. %, Garner, et al.
R.R. Hobbins, et ad.

J.
6.

. Menrle
. Bldam
. Danlel, et adl.

>DWO

. Bengel, et al.
Batn

Hayrer
Picklesimer

Akers

. Mitschke

. Yancey, et al.

. Clark, et.a),

. Beller

. Brown

. Gardner Pr. Inv.

DrArmrg o rFroED®
h -

. Akers, et al,
. Cook

[ _N-]
Py
>

. Hofstetter, et ad.

SAl

GPUN
EGAG
GG
FAl

G646
LI'H

GPUN
SAl

GPUN-TPO

GPUN
6PUR
BoN

GPUN

[6AG
{3
686
.
£6AG

137 %9
Quadrex

£ 648G
646

e

ALR

ALR

e
ALR

LR

LR
LR

nLe
MLR

WLR
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TR 2 ACCIOENT (VALUATION PROGRAM SANPLE ACQUISITION AND | XAMINATION RETIRINCI POCURENTATION L 15T--PRILININARY |December 1947)

Ay Lhar
leformation® Pudiication >
_falesery _ feporl Sumbper =~ Date Title Rpme Lospey  (mietiss

2-%3 ASS Tep. Mueting oo fP  07/04 TRI-2 Leadicrow Rodionuc]ide Bupotition ont L. Viajawers, et o), ("3
Bedavier asd Sowtce Charoclerizotion
ler® Betearch
2-54¢ 200 0% 5097.0) 01 01/04 TRI-2 W0A Core Ocbriy Sample {camingiion--Fiaal Report 6. 0. Rigmer ban
2-98¢ (GA/1[0-A.00204 01/88 RedionucT1de Distribution In TMI-2 Gescter Builiding J. 1. Gram 1686
Satemmat Liguids sad $o0liés
2.58¢ (66-m_11980 0a/se ™].2 Coro Bede )t ARalypiical Relhed ond Deseltls 0. ¥ Mevt 1646
2-§1 €66 -TH -0497 09/04 Oreft Report: TN1-2 Cero Gadriy..Cestom Qeleese/Sottilag 0. o Abers (CAS
Test D. A. Jewiee
2-58 3-TRI. 367 09/8e TRI.2 Preli@inary Plonud Surfate Aredt ond (1l vmated 0. v. Tekay [
. Cesium Retentions
2.99 Twelfth MESE Meeling 10704 TRI-2 Core Bebris SOmple AMaYFSit DA E:‘ 1{- "
0. ¥. Akers
2-80 o Number 10704 fechanitas for Aaammlous S1QAIY Ouiputs irem 30V .-Poered (. P. Coammm [ 1%
Geutron Betecters
2-61¢ P-84.-2 1n/04 Sesulls of led Fitling Separation \n Preparation for V. R fricke e
Plenum Jocking
2-62¢ 10.84-1 n/04 Pleswm Inspeciion Qeteits v. 0. friche e
2-83 PA-1055 12704 TRE-2 Planning Stedy for Core Sappert Assambly Befweliag 7109 [ ™)
- 100.04-7 12704 Plenwm TLO Date b, Aoguittee [~ ]
2-85¢ 10.04.0 12704 Core Dedr s Ged Problag v, 0. Friche e
2-66¢ 0362-1629/05/1022.0035  00/0%5 ihe Three Mile l131and U1t 2 Core: A Pestmmriem 2. $. Denning [}
Answd) Rev. lnergy lsdmination
1945 19:35.52
2-6) 199.85-% 02705 Seucce Torm {Radietogica) Chorocterization of Tuel Bedriz 0. Retndich eAn
rad 3009les)
2.68¢ 179-85-6 02res Relclor Lowst Rosd Video lnipection v. B Fricke (- "]
2-48¢ 178-84.8 Bee_ ) 02785 Core BGodris Bod Prabiang €. 0. Fricke GO
2-70 78 05.6 Rev. ) 03/0% Qesctor tonmr Hedd ViGoe [ngpection 4 e 11 at (=]
2-N RAL(S Sywpotries 03/0% 1n1148) fnamiagtiion of Decostamtasiion Barrier on TH].2 v. f, Gaslen .
Corroslon 85 Lesdscrov
2-12 PGEE-5-85 (Letter) 04/0% In-Core Instruments Tudbe Preding 0. 6. Ceefor ({ "]
2-13 T1PO/TRE-148 04708 Betermtnstion of Fuel Distridbution 1n TRI-2 Based on A. ). Baratte [2°]]
8218) Beutren | Vus Profite 0. Beedinl
2-14 7e-85.10 04/05 Camme Scanning of in-Core Detecters s
2-1% Gie0. . .0%9 [1Y4 +3 Seltd.Statle Recerder Meviron Botimstry R. $a¢, ot a). R
L. L O] 04/0%
2-1 CED.In7.080 volume 11 05485 TRI-2 WOA Core Dobris Sample nawinstion fias) Repert 8. 0. maymer [T
2-n {ACS Symposiem) 05/89 TRI.2 Core Bedrit CRewtstey and firsten Prodect Bedavier B, u. ABers 16406
2-18¢ 1PO/IME-178 06/0% Angiyits of Gamme Scanning of In-Core Betectior 10 (L-V1} 0, Ratnisch " 7]
a Lower Redctor Vesie) Mead
-1 170-85-14 06/0% Analysts of Gamme Scanning of [n-Core Detecier 218 (L-11) 0. Ratmitch (5"

In the Lows? Redcter Vesse) Mead



TMI-2 ACCIDENT EVALUATION PROGRAM SAMPLE ACQUISITION AND IXAMINATION REFEREMCE OOCUMEMTATION LIST--PRELININARY (Decemder 1987}

oL-v

Author d
Informatton’ Publication b e
Category Report Musber Date Title Name Lompgny  Cystodian
2-80¢ TP8-85-015 06/85 Plenva Underside Damage 6. Morku Pun L8]
2-01¢ Te8-85-015 06/85 Plenum Underside Damage 6. Morku PN NLR
2-82 £66-TM]-6853 07/8$ Draft Report: TM1-2 Core Oebris Gradb Samples--Exasination D. . Akers, et al. 66 ALR
Parts V and 2 and Andlysis
2-83 GEND-INF-060 Volume 1 07/8S Pre)iminary Report: TAI-2 Core Debris Grab Samples-- 0. W. Akers, et al, £66G mue
Analysis of First Group of Samples
2-84 TP8-85-20 07/85 Hydraulic Disturbance of the Debris in lhe Bottom Head of V. R. fricke GPUN NLR
the TH]-2 Reaclor Vessel
2-85 18 85-21 Rev. 0 07785 Core Debris Sample Retrieval from the Lowver Nead Region 6. Worku GPUN
2-086°F TPB-85-19 08/85 Core Condition Svamary f. Auguttine GPUN e
2-81¢ RE-£-B5-004 08/85 Reevaluation and Analysis of the THI-2 Core Dimage 0. ). N. Taylor EGAG NLR
Sequence
2-88 78 85-21 Rev. 0 08/85 Reactor Vesse) Lower Head Video Inspection S. Bokharee GPUN MR
2-89 RE-E.85.005 09/85 Laboratory Testing of TMI.2 Self.Powered Meutron Detector 0. J. N. Taylor (646
2-90 TP0/THI-138 Rev. 1 09/85 Data Report-Reactor CharacterVzation Yo, 1 GPUN
2-91 GEMO-1NF -052 09/85 Examinatton of HB and BB Leadscrews from Three Mile K. Vinjamury, et 31, E686 ALR
EG6-TM] -6685 Istand Unit 2 (TM]-2}
2-92¢ GEND-044 09/85 TM]I-2 Reactor Vessel Wead Remova)l P. R. Bengel, et 21, (740} MR
2-93¢ PO/TRI-1T7 Rev, 1 08/85 In-Yessel Data Acquisitton Technical Plan T. L. ott GPUN mAR
J. A. Melssburg
2-94¢ T0-85-21 Rev. 1 10/785 Lower Head Core Debris Sawples 6. Morku GPUN NLR
2-95 ANS Winter Weeling 10785 A Comparison of TM]-2 and Laboratory Resulis V. F. Baston et al. (< 4T ]
Trans., TANSAODSC for Ceslum Activity Retdined on Reactor Mat'1 surfaces
2-9% {ANS Minter Meellng) 11785 TH]-2 Core Conditton: and Postulated Accident Scenarlo J. M. Broughton, et al. [EGbE
2-97 {ANS Minter Reeting) /85 flemental and Radionuclide Content of TM]-2 Core Debris D. M. Akers (179 U]
Grab Samples R. R. Hobbins
2-98 ANS Minter Meeting 11788 Analysis of Damsge Poteniia) to the THI-2 Lower Head A. M. Cronnenberg et 31, ESA
Trans. {pp. 217-219) by Core Debris 1279
2-99 ANS Winler Neeting 11/85 Giema Scanning of the TR)-2 Lower Reaclor Vessel Mead R. Ranisch et ab. GPUN
vis In.core Detectors
2-100 ANS Minter Meeting 11/85 Characterlzation of TM]-2 Core Debris Waterlals €. R. Carlson 646
0. A. Cook
2-10)¢ Corrosion/85, 12789 tzamination of Core Debris Samples from the Three Nile G. 0. NHayner, et a\. []™] MR
Paper #120, NACE, Island Unit 2 Resctor
Houston, TX
2-102 T8 85-21 Rev. 2 12/85 :ouer Nead gore Oebrts Samples (A suppiement to 05-21 m GPUN
ev. 0 and 1)
2-10) NP.4292 01/86 Sleulation of the TH]-2 Accident Using the WMAAP Modular M. A. Kenton, et al, Fal nLRd

Accident Analytis Prograa Yersion 2.0
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TRI-2 ACCIDERY EVALUATION PROGRAN SAMPLE ACOQUISITION AND [RAMIMATION REFIRINCE DOCUMINTATION L IST--PRELIMINARY (Decomber 1987)

3 Author P
tntormstion Pudlicetton A
Repor| Bumper Pate Titlg mew  cemee®  (mteiee
2.104¢ GEmg.1N-07) 01/86 1M1-2 Defusitag Teo's [nglecering Bagert Sel f6eentified 0-adld ar
2-105¢ T8-86-004 0V/8e VYisud) fsemination of the Core Vold Periphery 6. VWoras (=, ] ae
2108 ¢ TPQ/TR]-}¥73 01/86 TR1-2 Reacter Vesiel! Pleasm Fina) LIFt-Bats Report 0. C. Milgen .
2-107 €0 8.3 tev. ¢ (174 Bedctor Vessel Lower Wodd Video laspeciion 0. i. Gues ("o ] al
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pp. 141 Ve
2.118 80 mador? 04 /86 Eztonded ANB1ys)y of Sewrce Reattor to Evaluite A. ), Baratte rse
Cote Relocation During the THI.2 Acciéent NV
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b -268-84 (Lelter) 11/64 Analysis of THI.2 °A° Steam Generator Hotl Leg Resistance 0. M. Akers, et a).
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TP8.85.7 02785 fuel Deposition \n the °B° Core Flood Tank System C. H. Distenfeld
No Nusper 03/85 Reactor Coolant System Qebrts Transport
DCX-10-85 (leller) 0570858 Status of Primsry Systees Gamma Scans 0. 6. Keefer
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Publtcation
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131-1 Studles at TMI-2

NSAC EPRI Origen Code Calculation of TM]-2 Fission
Product Inventory

final Environmental Assessmenl for Oecontaminalion of the
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e-ne
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4.75
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4-83
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Report Number
GEND- INF -Q08

SAI-139-081-07-RV
GEND-INF -005

GEND-INF -006
GEND-INF ..007
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110-6565
SAI-139-81-D2-RY
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GEND-INF-017
Volume |
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GEND-INF-017
Volume 10
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Author
Publication
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03/8) Quick Look Report on HP-RT-2)1 Multivalued Behavior J. M. Mock, et al. €686, UESC NMLR

08/81
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08/81
08/81
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09/81
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01/82
ovez
ovez

02/82
02/82
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Analysis of TM]-2 Paint Chip Samples

Curie Estimite Basement Sample

Radlonuclide Mass Balance of TMI-2 Accident

Neasurement of Surface Contaminalion Levels on Designated
floor Areas on Elevation 305', TMI-2 Reactor Butlding
Colaor Photographs of the Three Mile Island Unit 2 Reactor

Examination Results of TM] Radialion Detector HP-R-21
Measuresent of Contamination on Containment Coolers C, D
and £ and Surface Contamination on a Designated Floor
Area on Elevation 305 ft, TN] Reactor Bullding
Jodine-131 Behavior During the TMI.2 Accident

field Neasurements and lnterprelaums of TM1-2
Instrumentation: CF-1-PT)

Field Measurements and Interpretations of TM]1-2
Instrusentation: CF-1-PT4

TN]-2 Monthly Report for January, 1982

Field Measurements and Interpretation of TM1-2
Instrumentation HP-R-211 {Radlation Monitor)

Esttmated Source Terms for Radlonuclides and Suspended
Particulates Ouring TM)-2 Defueling Operations

Fleld Neasurements and Interpretation of TM]-2
Instrumentation: 1C-10-OPT (CROMs bypass flow)

fleld Measurements and Interpretation of TM]-2
Instrumentation: HWP-R-212 {RadVatton Monitor)

Fleld Measuresents and Interpretation of TMI-2
Instrumentation: HP-R-213 (Radlation Monitor)
Analysis of TMI-2 Makeup Filter BU-F-513 Debdris
Pre-Decontamination Gamea-Ray Surface Scans n TM)-2
Contatnment Bullding 305’ Elevation

Investigation of TMl Wydrogen Phenomena of March 28, 1979
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fletd Measurements and Interpretation of THMI-2
Instreumentation: HP-R-214
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83-095 {tetter) 03/83 THI-2 Curte Inventory J. A. Dantel SAI
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#US-4432, Yolume 1
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No Nusder

GEND-INF-023, Voi. VI
ACS Sywp. Sertes 293
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(Volumes 1 and 2)
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Nuclear Technology
Volume 69
TP0/IN1-050

CONF-850417-189
ACS Symposium
ACS Sywposium
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ACS Symposium
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Publication
Date

11704
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12/84
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01/8$
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04/85
04/85

05785
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05/85
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05/85
06/85
06/85
08/85
03785
08/85

08/85
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09/85

10785
11785
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Author
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Testing and Examination of TMI-2 €lectrical

Components and Discrete Devices

Radlonuciide Mass Balance for the THI-2 Accident: OData
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Airborne Cloud Tracking Measurements During the Three
Mile i1sland Muclear Statton Accident
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APPENDIX B

TR1-2 SANPLE EXAMINATION PLAN FOR CSN]

This appendix describes the program of TMl-2 sample examinations to be
performed by the Committee for the Safety of Nuclear Installations (CSNI)
Joint Task Force on Three Mile Jsland 2. The examination program (a) will
be conducted by the CSNI sember countries and (b) 1s 1imited to the samples
that wvere avatlable for shipment 'n early 1987. Initlally, EGAG ldaho
prepared @ "strawman plan of examinations of samples to be Included In the
fFirst shipment taking Into account the interests and the experimental
facilities of the organizations concerned." The plan Included
suggestions for examination results, report format, and extent. In
february 1967, a conference of OECD and dumestic experts was held to select
samples for the OECD/CSNI TM]-2 sample examination program. One sample
collection was packaged and shipped to Canada In a CNS 1-13C cask (June and
July 1967). The other sample collection was packaged and shipped to the
tEuropean countries in the French JU-04 cask (July and August 1987). Table
B-1 s the 1ist of samples that were furnished to the OECD/CSN]
laboratories.

In FY 1968, the specific examination program for each sample will be
developed.

d. OECD/NEA/CSN] document SEN/SIN(B6)18, Summary Record of the First
Keeling held at EGAG 1daho OFFices., Jdaho Falls, USA on April 28 and 29,

1966.

8-
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TABLE B.1. TRI-2 ACCIOENT SAAPLES FOR YNE LABORATORIES OF

THE OECO/CSNI JOINT

TASK fOomRCE O% TR1-2

Sample Type

Reactor vessel
lower head core
debris (rocks)

Upper core loose
debris

Upper core fuel
rod segments

Upper core

control rod
segmenis

lower core Fuel
rod segments

Lower core durn-
able poison rod
segmenis 3

Core bore core
sections

Core bore rocks

—Canada
-1
N-s-n

HB (36 ca)
HO (56 cm}

4 (Yower 1/2)

3% (bt 6 in.)
11-3 (bte 6 1n.)

612-80-8

HO (77 cm)

172 of 2
172 of 3-102

08 -P1-£
612-P1-00

K9-PIH
07-P$

Simple Wumbder
e PRGEFA FRG-KFK
N-3-A
N-5-A
1M-7-A
N8 (36 cm)
/2 of § /2 of 2 W2 of §

3-35 (bim 6 in.)

DB-P2-8
08-P1-A1
07-P4-¢

612-P2-¢
612-Pb.¢
612-P3-8
612-P10-A
NS-PT-E

3-70 {bt® 6 In.)

3-3 (bim 6 1n.)
3-13 (bim 6 1n.)

G12-R16-2

3-88 (btm 6 n.)

37
3.9 (bta b in.)

612-R13-4
612-716 4

08-P)..A
G12-P1-8
K9-PY-F
K9-P2-A
07-p4-8

04-P1-8
68-P4-A
GB-PS-A
6€12-P10-C
£9-P3-8
K9-P4-C
NS-P1-8
01-P3
07-Po.8

Sweden
N.4-6

be-P3.C
G12-P3-C2

612-PY10-R

Switzerland

G8-PIV-H
K9-P2-F

G8-P8-C

1ted Kingdom
1n-2-0

3-94 (btm 6
in.)

K9-814 -4
£9-214-5

D8-P3-8
632-P1-CY
£9-r1-8
K9-P2-B

DA-p2-8
K9-P3-6
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TMIiI-Z2 TEUHNICAL BULLETIN PGE_LOF 0

Y77 ¥/4% oy [DENTIFICATION NUMBERS OM CORE COMPONENTS
MEEERENCED.

BEARY

Acteched (o & summary of the idencificetion mmbers for fuel elsmencs. control elemmmte,
end BPRAA recainere. Also included are figuree ahowing cthe location of ctheae numbers on
P tbe compoawnt, end the original oriencacion of the component in the cote grid array.

RISCUSSION.
TAL» information wes extrected from TXI-2 scart-up inforwmation snd ves provided by
Joe McCatchy of CPUN Puel Managesent in Pateippeny. It ia provided for gurposss of

1dentifying the original locetion aod orientecion of componencs Picked up durinmg
defueltng.

o
o
-
o
N
w
(58]
-d
—
INPLICATIORS A USE.
: Thie ioformscion can ba used by defueling operators and others to detereine, for any
components in the core. vhere it was located bafore cthe accident end how it vae
orisated in chat locaction. For icems which bave the tdentifying essrk. viaual
i observecion will asllow e sore complete asccounting of cenfeter of sample conceiner
% contonts for cthe permanent record.
ATTACMREFYY- Tebla 1. fusl Zlesment Identificecion vs. Core Crid Position
Tabdble 2. Control Zlement Identificaecion
Teable ). BPRA Recteiner Idencificetion
Figure 1. Fuel Elesent 1D Mumber PAIPARID 8Y: V. R. Fricke” 6310
Orientation 3 ;!!
Figere 1. Coatrol Zlesent ID Wumber APPROVED BY: gl
: . Ocieatation
Figure ). Burmadle Poleon Rod Assemdly AFPROWVYD BY:
Retainer ID XX

NEDAR MuE of [(OHI & ™ A20 AGEIS 09 ma Tl MMy
% @it GEENON NCBIA (FER!E. TH WERIWE |3 STHLD. &8 @l & PR
@O/0 LEEFEET] I /G S SReTeN.
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1M]-2 AEP SARPLE INVENTORY AND DISPOSITION LIST.-PRELIMINARY
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TR1-2 AEP SANPLE INVENTORY AND DISPOSITION

Page 1 of 38

Sample Description

A. [Ex-Redctor-Coolant-Systea

Characlerization:
1. AuxVltary and fuel handling
buttdings:
3. Liquid:
{1) Reactor coolant bleed

(2)

(3)

{4

{5)

Tank A {125 ml)

Reactor coolant bleed
Tank 6 {150 wi)

Reactor coolant bleed
Tank C {150 L)

K3keup and purification
demineralizer B (40 al)

Neutralizer tank

b. Sediment:

{1}

{2)

{3)

Reactor cootant bleed
Tank A {60 g)

Makeup and purification
demineralizer A (resin)

10 g)

Rakeup and purification
demineralizer B (resin)
{40 m)

c. Filter housing contents
{(Filter paper, 1iquid, and
collected solids):

(1) Makeup and purification

system

{a) Oemineralizer
prefliters

Location or Status

Sample Number Laboratory Bullding

? INEL

TRA-657-PSA

Container

Disposition Recommendation

Shielded $S gal drum
#M0L-T-B8

Consumed

Consumed

Consumed

Consumed

RwmC

Consumed

Consumed

Consumed

Consumed
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TRI-2 AP SARPLE INVINTORY ASD DISPOSITION

Pogn 2 0/ W

—Jdecallon of Flatws

—— Sl Pescripties =~ Semple Wymber (aberalery _ Byllging
(conitased)

2.

t2)

to) OemtaerdViger
after Milter

o pop 104 wmiter
‘ajeclion sysiam
1t\ters

Qescior byl lding:

Lite:

(8]]

()

(3)

$)

Bssamymt 309 0 o1,
10 )

Gosammal 329 ft ).
N a)

Sotten open 11 Vrwell
(45 &)

Sasammet samp pit
(200 mi )

Resctor coslont drotn
teak (120 &)

Sod\@eel:

()]

(2

N

{4

%)

Sasamwel 305 1 o1.
(es 9l

Boramret 325 it o
(P X 1

Bottem opoe statrwmt
e

Mramel samp pit
e

Beaclor Coodant dron
temd (0.4 my)

ImEL

fantalner

TRA-$57-PSA

% o) wree

Contuned

Censumed

Consumnd

Coniumed

Contumed

Consumed

Contumed

Cons wmed

Com s usmrd

Cony et
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TRI-2 AEP SAMPLE INVENTORY AND DISPOSITION

Page 3 of 38

Sample Description
A.2.b. {continued)
(6) BasemenL floor (282 ft
e).) outside D-ring
Jred:

¢. Concrete bores:

(1) Floors: 347 ft el. (8)
305 ft el). (6)

[2) Basement walls:
D-ring wail:

3000 pst wali;
Block:

d. Alr cooler panels
{5 30 x 40 Yn.) surface
depostts

B. Reactor Coolant System (RCS)
Characterization:

3. RCS surface deposits:
3. A-loop RTD thermowell

b. A_-loop S.6. manvay cover
backing plate

c. A-loop S.6. handhole cover
Mner

d. 9-lcop S.G. manway cover
backing plate

e. Pressurizer minvay cover
backing plate

Sample Number

1 Sludge
Liquid
#2 Sludge
Liquid

A-1439, 8-2
C-S4

I 80

A-1440, A
SuB-2

UB-6

€-3-3

m

N/A
N/A

N/A

N/A

R/A

Location or Status

Laboratory

INEL
INEL

INEL

INEL
Ingl
INEL
INEL

INEL

INEL
BCO

8CO

BCO

8Co

Bullding Container _Disposition Rec t1
Assumed that examining laboratory (SAl}
destroyed.

Assumed that examining laboratory (SAI)
destroyed.
Consumed
Consumed
TRA-657 T80 RWAC
RA Hot CeN General Debris Container Ship to Netherlands
No. 3

TRA Hot Cell

TRA-657
TRA-657
TRA Hot Cel)

TRA Hot Cell

¥,

w.).

W.3.

W.J.

Hot Cell

Hot Cell

Hot Cell

Hot CeM)

Genera) Debris Container
No. 3

180

T80

General Debris Contatner
No. 3

General Debris Container
No. 2]

180

T80

180

T80

Ship to Netherlands

RWMC

RNC

Ship to Netherlands

Shp to Netherlands .

Samples and panels destroyed

Assumed destroyed.

ODestroy after 11/87.

Destroy after 11/87.

Destroy after 11/87.

Destroy after 11/87.
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Poge & of 2

——fameleBmcripiien  Gesple Wumber (aberdlery _ Bu)ldieq
8.

(cont\oued)

2.

(S Sediment

A-lomp §.6. tudo 1000l top
leste Godris;

)

1

(R}

12)

Porticie 1 {0.0 B,
9.4 ¢/ce

Parlicle 2 (0.6 9.
a9 g/cc)

G.1009 £.6. Tudo 1heet Llop
losse Gobr \y

ey Collection:

(a}

{s)

(6}

>1000 o {1a
selelion)

1000 te 710 o=
{1n totetten)

300 te 190 @ ['n
seletion}

<150 m {'n
soletton)

Bad Codlectiom:

1)

>1000 pm:
[} Parlicle
V1. Portiche
195, Parlicie
te. Parlicle
v Particle
wi, Pariicie
w1y Parlicle

L}

- o~

wd @ W

36"

Ase-p2

L V]

a4

N/A

B/A

T00
180
T80
]
180
T80
108

Aecatioe o Flotws

i {¥

IntL

Lentalpar

215993 Lion Secommpadeiion

TRA-$57 (@ wing)

A 457 {a wing)

TRA-A57, PLAR 5§ gal Black buckhel

TRA-457, PRAR 5 ga) Dlach buchet

TRA-857, PSAR 5 gal Dlachk Buchel

TRA-857, PSAN S gal blach bucket

L
nee
wi
ner
ner
NC#

Reta'n parties atl TRA-AS7

Retain portion at TRA-AST.

TAR-607 sterogm poel.

TAD-00? sloroge peel.

TAR-807 sterage poal.

TAR-407 sterege pee).

180
L
00

e
™
Te0



TH1-2 AEP SAMPLE INYEMTORY AND OISPOSITION

Page S of 18

___Sample Description Sample Wumber Laboratory Bullding
B.2.b.(2){a) (conlinved)
v111, Particle 8 TOD (1] HCF
1x. Particle 9 TRD (1] WCF
x. Particle 10 TBO oM HCF
=Y. Particle 11 TBD (] RCF
211, Particle 12 TBD (1] NCF
x111. Balance T80 BaM HCF
(b) 1000 to 210 y» T80 SN HCF
(c) MO to 300 e T80 (LT HCF
(d} 310 to 150 v T80 L1M] WCF
le) <150 wm TED (] WCF
(¢) ENter and Ffines T80 88 HCF
C. Reactor Vesse) Internals
Examinations:
1. Control rod leadscrews:
a. Ne:
{1) wW8-1 (304 SS) LI INEL TAN {oulside
(2) #8-2 (32 ‘n. long): Sample 17 INEL IRC, Rm 218
(17-4) (ann.)
Semple 18 Inet
(11-4)%
Samle 19 INEL IRC, km 218
(17-4) (ann.)
Semple 20 INEL IRC, Rm 218
{(17-4) {ann.)
Semple 21 INEL IRC, km 218

(304) (ann.)

Location or Status

Container

Disposition Rec '}

TSC

Korth File cad.

Korth file cab.

Korth file cab.

Korth f3le cab.

T80

T80

TRD

T80

780

T80

TAN-607 Storage Pool.
TAN-607 Storage Pool.
TAN-607 Storage Pool.
TAN-607 Storage Pool.
TAN-607 Storage Pool. .

RwNC

Retatn at IRC.

RWMC

Retain at IRC.

Retatn at IRC.

Retain at IRC.



—  Smmlebescriplies  fasele Symber (aberatery __Building  _ Cemtsimer

Cra i)

TR] 2 MP SAOAL (BVIEI00Y ARD BIDPOLITIGR

(conlrased)

)
(8)
{s)
(s)
(3]

.3
"4

"e-7 (V1.4 Pw, A4S Vm,
Teng):

Sonple 22
(47.4) (aan )

l‘a:. 3

LY

tagple 9
(camn)d

Sample 10
(¢camd)

Sagple 11s
ot
Sample 12

tample 12
(mmi)

Sample 12
Sample 152
[ ]

Saple 6o
{met)

0{Coa 7
0Com 0
olcon 9
otcom 10

_Aecalien of $ialws

| {3

ve

148 (owtside)

L
(sssamne)

ety
1.fL
Lassumed)

L (]

IK., & 10

i, = 210

TRA-4S?

(6, aa 2'8

TRA.6S?

ieC, & 2V0

16C, &m 270

Eorth 710 cab.

A1 9

Kor b f1le cob.

Korth fite can.

Rortin f1le cad.

[CAUNANT T B

900 b o B

Rispeyttion Rercmmengglipn

Retatn ot IRC

Selats ot LK.

Retain at IRC.

Relove ot IRC.

Retotn at INC.
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TR1-2 AEP SAMPLE INVENTORY AND DISPOSIIION

Page 7 of 38

Sample Description

C.l.a.

{continued)

8)

{9

8e:
tn

HB-B8 {04 SS--48 1n.

long):

#HB-9 (32 'n. long):

86-t (48 1n. long):

Sample Musder

OECON 3
OECON 4
DECON §
OECON 6

Sample )
(11-4)9

Sample 22
(11-4) met

Saaple le
{17-4) met

Sanple 4d
{17-.4) met

Sample 5
(171-4)9

Sample 6
{comd)d

Saaple 73
{304} met

Sample 7d
{410)

Sample 7¢
(304)

Sample 87
(11-4)

Sample &
(13-4)9

Sample 73
{17-4) wmet

Sample 80
{(17-4) met

Location or Stalus

Laboratory I!l !!‘l‘!

_-b
_.b
b
b
INEL IRC, Rm 216
IRC, Rm 218
TNEL IRC, Rm 218
..b
..b
IRC, Rm 218
INEL TRA-657
(assumed)
INEL TRA-6S?
{assumed)
L Jb
INEL TRA-657
{assumed)
INEL 1RC, Rm 216
| [ 1§ IRC, Rm 218

Contalner

Disposition Recommxndation

Korth file cab.

Xorth file cab.

Korth file cab.

Korth file cab.

Korih file céb.

Korth file cab.

RWC

Retain at IRC.

Retain at IRC.

Retatn at IRC.

Reta'n at IRC.

RWMC

RIS

Retain atl IRC.

Retain at IRC.
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— 1] TUAT AT

TRL.) NP SAHPLL 1eviIRISSY U9 DIPERITICE

Pogo ¢ 0! B

C1a 1Y) (comtimeed)

2.

12) ©8.2 (304 %)

131 00-) (comd ) (48 in.
Tong):

(e} 88.8

15) 08§

e} 08-¢

() 08.2
c. 09

Ledgicrow 1@par | (Do loume
socthen:

tam)e Swmpet

tomple 9
(1.4}

Somple )
117.4)

temple 22
(17.4) sl

Sangie M
(17-4) mt

e 4
(1-q)t

Sampte 3
(300)¢

Sample S¢
(304) met

Semple 50
{304}

a/a

Ring }
Mag ?
Ring ¥
Bing 4
Ring $
Bing
Ring 9

Laberdlery

|[ 1§
(a3t wuwe)

It

L
(essamme)

[L 1§

i

1=t
(820 umed)

InlL

1L {\
teeL
InL

Aecalien of Slalws
—Mullgine  _ Ceelslmer
TRA.0%? .-»
1a8 (oettide) 8¢
[T YY) Tid
iec, a» 210 Losth fi1e 8D
1, =210 torin file cad.
128087 -
ieC. Bm 110 Corth 1Y) cob.
TAR (ostside) TSC
TAl (outstde} TSC
TAR (eetside) 8¢
TAR (owlvide) 8¢
8.J. Wet Celd
W.J. Not Celd
u.J, Mot Cell
%.J. Net Col
u.J. Mot Cell
%.J. Wet Cel)

.. Wot Cell

1spe11iien Becommradsiion

Setatm ot INC.

Retlatn at 16C.

fetats at IBC.

K0 Sesirey.
6CD Gortrey.

0CO @estrey
0CO desirey

KO ewsirey
K0 destroy.
%0 eesirey.
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TMI-2 AEP SAMPLE INVENTORY AND DISPOSITION Page 9 of 38

Location or Status

Sample Description Sample Number Laboratory Bullding Contalner Disposition Recommendation
0. Core Material Samples from Lower
Head Region:

1. Soulh area:

a. 1-11(50.) g) T-1-A ANL-E 1-174 dla. metl mount T80
7-1-8 INEL TRA-657 PSAN 1 pt paint can 7-1-8 TAN Hot Shop Pool.
Cave N
1-1-C --b
1-1-0 --
7-1-t -
b. 7-& (1.0 g): i b
€. 7-6 (0.4 g): el .-b
d. 1-1 147 INEL TRA Hot Cel) 1 Bucket TMI-2 Core Bare TAN Hot Shop Pool.
8-
e, 1-8 1-3 INEL TRA HC-bachk: Can TAN Hot Shop Pool.
ared
2. Southeast area: .
a. MN-) {39.7 g): 1M-1-A --b TRA-657 TAN Hot Shop Pool.
n-1-8 ANL-E 1.1/4 dla. met mount T80
N-1-¢ INEL TRA-657 PSAN 1 pt paint can N-1-C TAN Hot Shop Pool.
cave M
N-1-0 INEL TRA Hot Cell 3 Can J1.4E, 11-4F, N-6C, TAN Hot Shop Pool.
back area 1-10
b. 11-2 {123.9 9): 11-2-A INEL TRA Hot Cell 3 Can 11-2A TAN Hot Shop Pool.
back area
n-2-8 INEL TRA-657 PSAN ) gal can 1N-5-8, 11-4-A, TAN Hot Shop Pool.
cave M 11-2-8, 11-7.0, 11-7-8 with
shielding
N-2-8 ANL-E
ajcrocore
Nn.2-C INEL TRA-657 PSAN 1 qt patnt can 11-2-C TAN Hot Shop Pool.
cave N

n-2-0 -.b
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TRI.2 AP A1 16VINTONT a0 O1SP0LIYIm0 Poge 10 of B

Aecalien o Slatm
——mmle Bescrinties ~  Gasele Bwsber Laberalery _ Bylldine enlalner Piipeyiiige Becommpnggiion
0.2 (comtinewd)
c. 1.4 (V02 @) n-ea [{ [N 12A-617 PR 1 ool com 11.5.0, 11-4.4, Tam Mol 3Bep Pee).
cave #1 11.2-0. N-7-0, 11.7.0 witn
leldise
N.4.4 [ W]
sicrocors
11-4-8 1stL TAA.447 PSAN 1 ot potat cam 11.4.0 TAN Mol Thsp Pee).
cave M1
11-4-¢C AR 1.174 ¢1a ant Gpunt A}
1.4.0 (] _]§ TRA-6S? PSam 1 ¥ con 11-4.0 wilhoal TAR Wet 3hep Peel.
cave M Wwieiding
1 .e.l 1L TRA Mot Co)1 3 Cos V1.4, VV.4F, 11.4C, TAE Mo\ 3889 Poe).
n-1e
a4 L {¥ TRA Mot Col) 3 CTan 11.4F, V1-47, N-6C, TAD Mot SASp Pool.
"
d. 1.5 {353.9 ¢): 11-5.4 b
11.5-8: mL TRA-4S5? PSAD ] 1 cam 11.5.0, 11.4-4A, TAR Netl 3ae9 Peel.
cave N 0 M B R TR el 1S
10tlelding
1M.5-8% am-{ 00
sicrocore
1-5-82 am - ™
@icrocore
14502 AN 1 e
sicrocore
11.5-84 AR \l ]
sicrecore
1.5-88 AN - T80
slcrecere
11.8.C HL 13 124057 PSAR 1 1 can 11.5.C TAD Wet Dhap Puel.
cave 01 with shietding
11.5.9 ntL T@A Not Cell 3 Can ladeled 11.5-f leere. TaAn Netl Shep Pee).
back ares 1-5-8 leete, V1-5-E1 wial
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TR1-2 AEP SAWPLE INVENTORY AND DISPOSITION

Page 11 of 38

Sample Description

Sample Mumber

D.2.

{continued)

e. 1.6 (12.9 g):

f. 11-7 (118.8 g):

g- 11-8 {22.5 g}

11-5-E1

1M-5-€2

N-5-63

11-5-14
11-6-A
11-6-8
11-6-C

11-7-A

11-1-8
11-7-8
sicrocore

11-7-C

11-1-0

1-7-€

11.B-P)
{10.1 g,
1.4 g/cc)

11.8-P2
{1.3 g,
B.1 g/cc)

11-8-93
5.7 g,
1.9 9/¢cc)

Laboratory

INEL

INEL
b

ANL-E
INEL

INEL

INEL

ARL-E

INEL

INEL

INEL

INEL

INEL

Bullding

TRA Hot CeN 3
back area

TRA Hot Cell 3

TRA-657 PSAN
cive A

TRA Hot HC 3
service area

TRA-657 PSAN
cave #)

TRA-6S7 PSAN
cave )

TRA-657 PSAN
cave £

TRA Hot CeM

TRA Hot CeM

TRA Hot CeNl

Location or Status

Container

Disposition Rec tion

Can labeled 1-5-F loose,
11-5-0 loose, 11-5-E) wvial

Can labeled 11-5-t loose,
11-5-D loose, 11-5-E) via)

1-174 dia met mount

1 pt paint can 11-6-.8

Gallon can 11-4-€, 11-4.F,

N-6-C. N-10

1 gal can 11-5-8, 11-4-A,
11-2-8, 1-7-0, 11-7-B with

shielding

1 qt paint can N-7-C

1 gal can 11-5-8, 11-4-A,
11-2-B. 11-7-0, 11-7-B with

shielding

TAN #ot Shop Pool.

TAN Hot Sthop Pool.

18D
TAN Hot Shop Poo)d.

TAN Hot Shop Pool.

TAN Hot Shop Pool.

T80

TAN Mot Shop Poo).

TAN Hotl Shop Pool.

Retatn at TRA-657.

Retain at TRA-657.

Retatn at TRA-657.
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TRI-7 ALP SARPLT INViETORY ANS DitPOLITI0E

Poge V2 o/ B

—HEmie Bescripties  ammle Bumber Laberalery _ Buildies

Wpoer Core Lente Dedry
1. Cere Positlien (¢

a Sesface {1 9)

D. 0 ca Goep (9 g):

c. % cm Goep (V4 g}):

4 4 ca goep (174 q):

4 (remnani)
4 (ewt
avert)
4 (emt
L 1]
&« (mot
[ _1}]

$ (rommant)
H (oot
[___I})
N7 (eyre)
279 {pyre)
225 {eyre)
223 toyre)

6 (rammast)
8 (a9l
o (a0t
avet)
o (amt
[ _ ]}
o0 (mwl
aet)
o (ewt
e y)
o (emt
()

10 (remnanl)
s

104 (mot
[ _1}]
100 (awt
aven ()
100 (mwt
[__ _1¥]

Ascatien or Flalus

ety
Am -(

Al -(
AR -

1.t
A -

st
1u¢1
[{_1N
| 1N
1.
oL
1e€L
AR -
AR -U
st
Inei
lan
{11

Am.(

LS

(entdiner

Dispe3ities Becommradsiion

TRA.$47 PiAe e N

TAA_65) P3AS L LN 2

TRA-$5?
TRA-457
TRA.4Y?
104447

TRA.GS) PSARY Orem %
-:D

=¥

TRA-657 LMD ra N
TRA wet Coll.t Camiiter Alpha Wing
375 wesh

Tal et Thep Poe?

a8 uet Shap Pee).

1an Netl Shap Pee).
14D Mol Shap Peel.
148 Wel Shap Poel.
AR Nel Chap Powl.

Setatn st TRA.GS? V! romme

Qolstn at TRA QY7 (f tamad.

TAR not Chep Pupli.
TaR not Shup Pew).
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THI-2 AEP SAMPLE INVENTORY AND DISPOSITION

Page 13 of 38

Sample Description
€.,

{coniinued)

e. 94 co deep {149 g):

2. Core Position WB:

a. Surface (11 g):

b. 8 cm deep (? g)
¢. 36 ce deep (136 g):

d. 56 cm deep {153 g):

Sample Mumber Laboratory Bullding

M (V09
reanant)

1

-

Leach
{90 g}
118 {mel
moynt)
1C (met
aount)

(resnant)
1 {20 g)
1A {@el
sount)

1B (met
sount)
1€ (met
sount)
H (met
sount)

(remmant)
1 {23.1 g)
7 (2 9)
TA {met
sount)
10 (met
sount)
I oet
sount)

{remnant)
3 (8.8 g)
I (met
aount)
IR (met
mount )

Localion or Status

INEL
INEL
ANL -E
ANL -E

INEL
HEDL
INEL
ANL-E
INEL
INEL

L1

INEL
CSNI1-JRC
CSN1-Canada
ANL-E

ANL-E

ANL-E

INEL

HEDL

ANL.E

ANL-€

Container

Disposition Recommwendation

TRA-657 Cave #) 1 gal Pb shielded can
TRA-6S57

Drus #3

TRA-6577 PSAN

_-b

TRA-657

TRA-65?

TA% Hol Shop Poo).
RWAC

TAN Hot Sluop Pool.

Retain at TRA-657 1f found.

Retain at TRA-657 Vf found.
Retatn at TRA-657 Vf found.

TAN Hot Shop Poal.

TAN Hot Stiop Pool.
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MI.2 e LR | 1GVIaTeeY AN 21SPOL]VION Poge 14 ! B

Aesat'eon of Slotey =~ =0
— Sammle Beacriptier 0000 iemm)e Sumpee laberalery _ Bulldise (onlgingr Riipeillien Secommenggtion
1.2 ¢ (contioese)
v 78 co Gwvep (V43 9): 0 (remmaat) [ {3 108807 TAR %ot SRep Pgol.
M (et AR -
avent }
K (et AR -(
avent }
o (et AR -(
el }
o (esl AR -(
[ __J%
! 1w Gwep {19) 9): 9 {ramnaat) ({3 184.657 1AD Wot Shsp Pesl.
1 {0 Ceal-irance
9-2 [{_(§ 104 Mot Col) 1 Can TAR Ret Shsp Pee).
9.3 1 1% TRA %ol Co) #1 Cao 1Al Wot Shsp Pee),
9.4 IngL TRA Mot Ceoll #1 Con TAR Ret Shag Poe!
9.9 1n€L TRA el Col #1 Cos M 1A8 uet Shep Pes).
9-4 1060 124 Mot Celt §1 Coo ¥ TAD Wet thep Peel.
L B} L TRA Mol Cot) 8) Com O TAD wot Shep Peel.
9 (@t AL -
= e )
9% (@l AL -
aven t)
] lorn vol@m® 1@Ples relrieved
‘\n Ray TR
4. Core Postitioat £711.12 snd 1 [ 43 TRA-457 e-wing T Tan ol ey Poe) .
1012 (a9 ¢ net CeMl
®. Core Potitioms M. 12 snd 2 H {8 TRA.457 ewing T TAR et ERep Peel.
01,12 {a1§ @)¢ Nt Ce
t. Cave Portittoms MBS and M-9 ) IntL TRA. 437 cwing 4D Bel Dep Peel.
(34 Wot Cell
d Ceore Periiiom M3.4 and N0 [ {3 TAA_43) ewing 1T 140 uel Thap Peel.
198 g)¢ Net Cell
o Cave Peritiams (0.9 gng 4.9 § neL 12449 s.wleng 1 TAR WMot TDhamp Poel.

(m ¢ m¢ Col)
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TN1-2 AEP SAMPLE INVENTORY AND DISPDSITION

Page 15 of 38

Sample Description

£.3 (contlinued)

Sample Number

f. Core Posilions BB-9 and C8-9 6
(61 g)€

f. Core Distinct Components:

1. Upper core region;

3. b-)n. fuel rod segmenls From
core cavily periphery:

(1

(2}

(8]

(4}

(s}

{6)

Segmenl 1 (Core
Position L))

Segment 2 (Core
Position L1):

Upper half
Lower h3Yf

Segmenl 3 (Core
Position N2)

Segment 4 (Core
Posttion N2):

Upper hailf
Lower half

Segment 5 (Core
Positlion N2}:

Upper half
Lowver half

Segment 6 {(Core
Position N2?

Sk-1

5-b
5.4

SK-11

Location or Status

Container

_Disposition Recommendation

Laboratory Bullding

INEL TRA-657 a-wing 7
Hotl Cel)

ANL-E

CSH1-France
CSMI-KFK
ANL-E

INEL TRA Hot Cell 1
CSN1-Conada

INEL TRA-65?
CSN1-KFK
INEL TAN Hotl CeN Doudble 55 gat drum

(backside)

TAN Hot Shop Pool.

TA% Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool.
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TRI-2 ALP SARPLE INVIRTORY ARD DISPOLITION Poge ¢ of 2

Aecation or Slatus
ripth fample Bumber Laberalecy _ Bulldimng ~ _ Comipingr =~ 009 Pijpeyiiies Recommyagyiies
F. ) {continved)
8. loel roo wgper onds:
(1} Cere Peritien (),
te) 3.0 /A Iakt TRA Mot CelN A). Shippleg Jebe 1 TAR Mot Shep Peeh.
) 3.1¢ wa |1 {8 TRA Mot Cetl A). Shippieg Tede ? TAR Wel Saep Peel.
(c) 3.t /A 1864 TRA Nat Cel) AV, Shipping Tude 8 TAR Mol Shep Pee).
(¢} 3.0 /A 18tL TRA Nl Cell Al. SAVPOIng Tude 9 TAR Not Thep Pee).
(e) 3-20 t 17 18€L TRA Rel Cell AY, Shipping Tude 10 TAR Het Shep Poe).
¢ 3-30: Remaant [ .18 TRA Mot Cell 1 AT, Shvpping Tude 2
n- { 4% TRA Nel Ce)) 2 Mol mownt A} Arechive Lo TAA.4S?
n.3 lafL TRA Mot Ce)) 2 Mot amwnt 0.3 TAB Nel Saep Pee).
sf.2 IntL TRA.057 Gummaets to TAD Mot Thsp Pyel.
' H
clad L TRA-647 tesnants te TAR ot Thep Pes).
fuel palilet InfL TRA.GS7, PS8 rm M fewrsnts lo TAR et Shep Pes).
foe) polletl (ML TRA.6%? TAR Nel Shep Pee).
n selelien
$6-n L - Gamasnts e TAB Hol Shep Pee) 1¢ faumd.
si.3 1 -.b Samenis te TAR Wetl Shep Pes) )/ teumd.
vAa InéL TRA Mol Coll 2 Wia) V.4A Gammentt te TAA Nel $hep Puel.
9] 1.3 3-390 Remrunt IMEL TRA #et Cell AY. Sapplag Tede 1N TAR ot Shap Peel.
3-3%2 Lower & in.
te CSN)-J0C
o] 3-42: "% Inkt TRA Hol Ce)) 2 Mot woemt M-S TAR Mol Sagyp Peel.
"7 184 TRA Hotl CeM) 2 Mot emwel A7 AR et Shep Peel.
s-9 1= .0 Gmmasts te Tan ot Thap Pus) ! fagmd.
st.n L {3 TRAAST PSAN  rm mp. & Gmmgets (o Tas Nel Shep Pee).
v 8 3-41A (cSH]) I®L
0 [ ]1§ TRA Vet Cell 1 Com Q280 O Alphd-Ming Tan Nt Shep Pee).
([~ 'T13]

fos) | 1}
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TR1-2 AEP SAMPLE INVENTORY AND DISPOSITION

Page 17 of 38

Sample Description

F.1.b.{1)¢{Y)

{continued)

(2)

3 3-10:

(k} J3.88:

(1 3-8%
(e) 3-94:

{n) 3J.98
{o} 2J-102

Core Posttion H-1:

le r

Pellet 1
Fuel
Pellet 2

3-63C
{Remnant)

3-70C
{Remnant)

3-708
3-10A

3-888
3-88A
N/A

3-94C
{Remnant)

3-94A (lowver
6 1n.)

3-948

N/A

3-1028
(Remnant)

3-102A (csmly
"
11-2

1.3
(Remnant)

Location or Status

Laboratory __ Bullding

HEOL

INEL

INEL
INEL
{ower 6 1in.
to CSNI-KfK
INEL
Lower 6 In.
to CSNI-KFK
INEL

InEL

INEL

6 tn. to
CSNI-Canada

1NEL
INEL

INEL
IngL
INEL

1RA Hot Ceh) 1

TRA Hot Ce1ld
TRA Hot Ce¥l )

TRA Hot Cel)

TAN-607 Pool

TRA Hot CeNld

TRA Hot Cel) 1

TAA Hol CeN ]
TRA Hot CeN) 1

lan-607 Pool
Tan-607 Pool

Contalner

Disposition Recosmendation

Al. Shipping Tudbe 4

Can # 2 CSHI
Can Rad Chems Alpha Ming

A). Shipping Tube 12

Fuel Cantster D-174

Can # 2 CSNI

Can Rad Chem Alpha Wing

A). Shipping Tube 14
A). Shpping Tube 1S

fuel Canister D-174

Fuel Canister D-174

INEL Hot Cel1 1 AL, SKipping Tube I

Tan Hot Shop Pool.

TAN Hot Shop Pool.

TAN Hot Shop Pool

TAN Hot Shop Pool.

TAN Hot Shop Poo).
TAN Hot Shop Pool.

femnant to TAN Hot Shop Pool.
Remnant to TAN Hot Shop Pool.
TAR Hot Shop Pool.
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IRL.2 MP SAPLI ISVisoay ARG OILPOTIVIGE

Poge V0 4 B

Risperifiee Recommendolios

Apcation of Siatus
— Samlefescriptien  lewmle Smber Laberaters _ Beildies Conia)ner
1.1.8.{2) {(contimmd)
11-34 Semnant (a1
11.34 lwe) MR
Pellet )
11.34 fue) [ {1}
Pellet 2
1.4 )]t} Tan-60) Pesl fom) Comistor D-174
n.s 11 11% IME Mot CaT) ) A). SBVpping Tubw 32
1.1 e Ten 487 Pos) foe) Camtster D.174
M-.9 IntL Tan-807 Pesl fuel Caaliter 0.7
€. Ceoatrel red snd/er guitbe

(ebo «ppor onds frap core

position C¥:

{1)  3.1C (Ceatrot Red}: f10-A i {§ TRA Mot Coatl 2 Mol smwnl A-10.2a
no.p oL TRA Wot Cell 2 Fet smwst N.10-D
$t-9 1 Y TRA.4S?

.- [[ 39 TLA-0S7
vy {1 --b

12) 3.6 (Cutee Tude): $8.17 {18 A48T
$t.e 1L TRA.6%)
-1 IL_{} TRA-4S?
$%-20 1L TRA.04?

(3} 3-3C (Contrel Bed) 33 :mn -

3-38 (ceml) Lower
4.9 ¥a. to
(4 [ {7Y
(6} 3-36 (Guite Teo): 3.9 --b

{Ramnaat |

[

TAR Not 51Dep Peel.
TAD Ust S0ep Peel.
TAE et Chop Poel.

Swiatn ot TRA-SS).
Getatn at TRA-SS?

17 tound.
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TM1-2 AEP SAMPLE INVENTORY AND OISPOSITION

Page 19 of 38

Sample Description

F.1.c.(4) (conlinued)

{8) 23-7C (Contro) Rod):

(6) J-7G (Guide Yube)
{7} J-9C/G (Control Rod and
Guide Tube):

{8) 3J-13C/G (Control Rod
and Gulde Tube):

(9) J.14C/G (Control Rod
and Gulde Tube):

(10) 3-16C/G (Control Rod
and buide Tube)

d. Peripheral fuel assembly
upper end fitlings:

(1) Core Positton E2
(2} Core Posttion H1
(3) Core Position K15
{4} Core Position A7

e. Control rod assemdly upper
end Fillings (spiders):

Location or Status

Sample Numder Laboratory Building

3-3¢C
J-7CB
(Remnant)
3-7CA

N/A

3-98

3-9A
3-138
(Remnant}
3-13A
n-1

H-15
SE-14
SE-16

3-16C
(Remnant)

J-168 (6 in.)
3-16C (6 in.)

0-153-5
p-141-1
0-141-7
0-153-7

IMEL
IWEL

Lover 6 n.
to CSN]-KFK

INEL
]

Lower 6 in.
to CSNI.KFK

INEL
Lower 6 in.
Lo CSN]1-KFK
INEL
INEL

INEL
INEL

IREL
b

INEL
INEL
IntL
INEL

TRA Hot
TRA Hot

TRA Hot

1RA Hol

TRA Mol
TRA Mot
TRA-657
TRA.657

TRA MWot

TAN-607
TAN-607
TAN-607
TAN-607

CeNd
CeN)

CeNN

CeN

CeN)
CeNl

CeN

Pool

Pool

2
e

Contatner

Disposition Recowmendation

A1, Shipping Tube 19
Al. Shipping Tube 20

Al. Shipping Tube 2}

A1. Shpping Tube 24

Nel sount #-1)
Wel sount ®-15

A), Shipping Tube 2%

Fuel Canister D-141
fuel Canister D-10)
Drum 1A

fuel Canister 0-141

RwMC
RuC

RWMC

RwMC

Retain al TRA-657.
Retain at TRA-6S57. .
RWNC

RWMC

TAN Mol Shop Pool.

N/A
HA
RUML
w/A
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IRI.2 Afp SARP(( Javinioey ARD 011003(110R Poge 20 ot 8

e L ASE AL AOR S SRANNY
— Sesplefescriptien tammle BhmDer \aborglory _Bwl'dimg __ Cenlaimer ULl 11ien 8 )
? Ve (cealiowed)}
{1t Cece Postiren 0O 0.153-9 Imty AR-607 rum 40 as(
(21 Core Potitien DI 0.193.1) IstL TAn .60} Orum 30 B
t3) Cere Patitien (7 0141y L 11% TAB-60! Poel fuel Cantster D.}+0) L7
(4) Core Positiom €1 0-141.2 niL 1AR- 601 e 0 L
($) Core Pesition 94 $-193.10 R 11 VAR-807 Peel feel Comoter 0.1a) /A
(6} Ceore Potition B0 0-1%3.3 {113 TAR.80? Orus A B
{7} Core Pattires (1) 0-141-1 18Ky 1848.607 Peo! Fes) Cantgler B-14) a’h
181 Ceore Petition €3 0-193.4 IntL TAR.00? rem 48 [~ ¢
(9) Ceore Position 9-141.00 intL TAB-80? rem A [ ¢
or tooc.nutu- Lo D-141.9 IneL TAN.607 Peel fue) Cantster D-102 /A
{11} Core Pasition M D-141-9 IetL Tan-807 rem 3 L, ¢
[12) Core Position M 0-193.0 lugt Tan. 807 Prum 48 [ 8
. Contrel rod twel ssiemdly

wPper ¥R 1111INgs:

1) Cere Position 08 8.143-9 kL TAR.60) rue 48 [, 4
{21 Core Pesition 310 0-183.13 inkL TAR. 307 res 3A e
(3) Core Positiren (7 0-.141.) 19§l 1AR.$01 Poel fve) Canltler D180 N/A
14) Corm Pesitien 04 p-153.10 InEL 1AB-.607 Peo) foe) Conlitier 0-14) [ 7/
{S) Core Pesiiion 0O 9-1%3.3 ImétL TAR. 407 Ormm A (" 4
16) Core Posdtion {13 014yt 11 14 T1AD.407 Poo) fuel Condster 0-14) i
(7) Core Position 114 0-153.11 1afL T1AR.607 Poo) Fuel Canistor 0-14) n/A

18) Core Petition €3 0-153.4 [ 1% TAR-807 Srem 48 ¥ 4
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TAI-2 AEP SAMPLE INVENTORY AND D1SPOSITION

Page 21 of 18

Location or Status

Sample Description Sample Mumder Laboratory Building Container Disposition Rec tion
F.V.f. {continued)
{9} Core Position HB 0-141-30 INEL TAN-6D7 Drum YA Retain at TRA-657
(10} Core Position LB D-141-9 INEL TAN-607 Pool fuel Canister D101 R/A
{11} Core Position N% 0-141-10 IMEL TAN-607 Drum JA RN
(12) Core Position 06 [APSR) D-153-12 INEL TAN-607 Poot fuel Canister 0-141 N/A
{13} Core Position P& 0-153-8 INEL TAN-60? Orum 4A RWMC
g. Burnable poison rod assemdly
retainers:
{1} Core Position G4 D-153-2 InEL TAN-607 Poo) fue) Canister D.)4) WA
({2) Core Position K4 D-153-1 INEL TAN-607 Orum 1A RWNC
{3) Core Position L3 0-14)-6 INEL TAN-80? Drum 2A RWMC
h. Burnable poison rod assemdly 0-141-5 INEL TAN-607 Drum 1A Retain at TRA-657
upper end fitting Froe core .
position N9
e lu‘malﬂe poison rod fuel
Jssemdly upper end Fittings:
1Y) Core Position N9 D-141-4 INEL TAN-607 Drum 2A RWMC
{2) Core Position 010 0-153-6 INEL TAN-607 Orum 3B Retain at TRA-657
J. Incore Instrument string N/A INEL TRA-657 Unshielded wetad hox Rwm(
segment (4 ft long) Ffrom
core position C13 {probable)
2. Lower core reglon:
a. Fyel rod lower ends:
(V) Core Position D&: DA-R9-2 INEL TAN Hot Shop fuel Canister D-174 N/A
Reanants Pool.
04-R9-28 INEL TRA Hot Cell 2 1.1/4 met mount Reta'n at TRA-857.
04-R9-20 INEL TAN Hot Shop fuel Canister D-174 N/A
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___Aecallen or Blatwi
 temleBescriplies ===~ 0 fesels Bember (aberatery __Bw)lding
f.2a 1) (contioued)

Lentdiner Diipesiiige Secommwagyiion

$¢-0

oo,
00-09_2¢ meL TRA Mot Cel) | Caa. Q24 Coew ) 1A8 Nt Shep Peo .
-0 L TAN Nel Tee Toe) Cantiter D-179 WA
Swmmant s Poel,
MN-0N-6 L TRA Mot Cel1 2 ).3/74 mi{ @pent Retaln ot TRA.45)
M-19.4) (L]0} Tah et Daep fee) Comistier 0.174 wA
Poel.
-09.4) -
04-09-5 ImeL TAR Hot Shep fus) Contster D-17¢ WA
Seamnonts Poel.
04-09-8L L T0A fot Coll 2 1.1/74 met mownt Gotsla ot TRASY).
M-09-60 s TAR Wo! Thep tee)! Caatster D-174 wa
Poel.
04.09.60 e VAR Nel Sheg Pee).
M-Mp (¥ TAB tot 0o Feal ConYster D-12¢ WA
Bamnants Pee).
B4-09-00 Il TRA Mot Coll 2 1.1/¢0 awt amest Belaim at TRA-$S?
M- InlL 148 et B9 fue) Caatater D174 A
V.
M-9.-82 118 '?‘
-0 Iné( T0A Mot CoV) 1 Can. 09¢ OBam ! TAN Het 9009 Poel.
8e.02.2 Infi TRA Met Ceo)) 1 Vial B4-202 TAR Nel Baeg Pee),
M-112.0 Jett TEA et Ceol) 1 Vig) BO.0)2 TAR Mot Bhep Pesl.
M-12.0 ieflt TRA Mol CeM 1 Vial B4.RN2 TAR Nel BRep Peol.
04-012-2 ] {38 TRA Mot Cel) 1 vip) AEN? TAD Mot Thep Peed.
{2) Cove Pesiiien 08: 08-0s.2 )18 TRA Mot Cell 1 Wwig) 09-0¢ TAR tet Shep Peol.
{vwita gasalinta} 09-24.0 s TAA Mot Col1 1 ViaY 00-B4 TAR uet Sheo Peel.
08-R4-0 L TRA %ot Coit 1 V1) D8.0¢ AR Wet Shep Pee).
98-04 fuel = T8 La0.120 Pely via) Settrop afler amalytls.
Pellet
08-80.7 e TRA Wol Col1 1 Yip) BO-0% 1AB Mol 3hep Peel
0-f_4 | _]§ TRA Mot Col) 1 Vigl 8- TAD Wel Shep Pee).
00-00.6 1L TRA Mot Cell ) ¥ial 00-8% TAB Het Shep Pes).
13) Core Pesition GA: -88-7 i {1 TRA Mot Cell | via) 6884, GB-R-1) 1AB Mot Shep Pes).
ca-0v-2 1etL TAA Wel Ehep Fus) Cénteter D-17¢ wa
Gemngnt s Peeod.
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TH1.2 AEP SANPLE INVENTORY AND OISPOSITION

Page 23 of 38

Sample Description

F.2.2.(3})

{continued)

{4) Core Position 612:

{5) Core Position X6:

Core Postition R9:

le_Number

G8-R9-29
68-R9-20
G8-R9-2¢

68-R9-4
Remnants
68-R9-4G

G8-R9-4]

68-R9-4)
68-R9-4Q

68-R9-6
Remnants
GB-R9-61L

68-R9-6N
66-R9-60

612-R2-2
612-R2-4
612-R2-6
612-R2-8

612-R4-2
612-R4-4
612-R4-6

6T2-R8-2
612-r6-4
612-R8-6
612-R8-8

K6-R1-2
K9-R5-2

Remnants
K9-R5-28

Disposition R tion

Retain met mount at TRA-6S7.

Retaln met mount at TRA-657.

Reta'n met wount at TRA-657.

Retaln met mount at TRA-657.

Location or Status

Laboratory Bullding Container
INEL TRA Hot Ce)) 1 Vial GO-RY or 1-1/4 met

or 2 mount
INEL TAN Hot Shop fue)l Canister D-174 N/A

Pool.
INEL TRA Hot Cel) 1 Rad Chem ) TAN Hot Shop Pool.
INEL TAN Hot Shop Fuel Canister D-174 (7]

Pool.
INEL TRA Hot Cell 1 1-1/4 wet mount

or 2
INEL TAN Hot Shop Fuel Cantster D-124 N/A

Pool.
INEL TRA Hot Cel) 1 Canister ) TAN Hot Shop Pool.
INEL TRA Wot Cell 1 Vvia) GB-R9 or 1-1/4 met

mount

INEL TAN Hot Shop Fue) Canister D-174 /A

Pool.
INEL TRA Hot Cell 1 CSH1-2 or 1-1/4 a@et mount

or 2
INEL TAN Hot Shop Fuel Canister D-174 WA

Pool.
INEL TRA Hot Cell 1 Rad Ches ) TAN Hot Shop Pool.
INEL TRA Hot Cell | Vial 612-R2 TAN Hot Shop Pool.
INEL TRA Hot Cell 1 Vial 612-R2 TAN Kot Shop Poo)l.
INEL TRA Mot Cell 1 Vial 612-R2 TAN Hot Shop Pool.
INEL TRA Hot Cell 1 Vial GI12-R2 TAN Hot Shop Pool.
AN -E
ANL-E
ANL-E
INEL TRA Not CeN) 1 Vial Gl12-R8 TAN Hot Shop Pool.
INEL TRA Not Ce)) 1 Vial G12-RB TAN NHot Shop Poo).
INEL TRA Not Ce)1 1 Vial G12-R8 TAR Hot Shop Pool.
CSMI. X
.
INEL TAR Hot Shop fuel Canister D-174 N/A

Pool.
INEL TRA Hot Cell 2 1-1/4 met mount

Retain at TRA-6S57.
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TRI 7 AP SAMPLL ImvIiNTORY ASD DISPOSITIOR

Page 2 0/ B

F.2 a6 (comtinged)

(7) Core Posititem WS:

5.85.-20
-8

£9-8%-4

Romnant s
£9.8$.4¢
£9-0%.4)

£9.85.-4)

£9-85-5

Bemnants
£9.85-84
€9.65.%a

£9.05.%0

£9.09.2
“0”.‘
K9-9-5

£9-218-7
-840
£9-M14.5

".-82-29
5.82.%
25.22-20

85-R2-2t

05-82.46
05-02.4%
n5.82.¢)

15.82.4)

95-82-8L
"’ n2.00
W5.R2_60
05.22.60

25-02-80
85.02-88

1{_{§
st
L {3

111\
1L

(L_{}
{1

[L_{\
ImtL

(1
AR I
AR |
A -t
1L [N

cemi-us
Csal-ux

L {1
L 13

1AR Nl Shep
Poo!

TRA Mot Cedl )
1a8 Mot Shep
Poet.

124 Wot Cell 2
1a8 not Shep

Poel.
A Mot Cel) )

TAR et Chey
Poel.

TRA Mot Ce) ?
148 net Bheg
Poo).

aA et Cetl )

1RA wetl CeM) )
1AR Mol Shep
Pesl.

TRA Mot Coll Y

1a8 Mol Shep
Pes).
TRA Wetl CeN) )

TAR-607 Peel
TRA Het Cell

Lecation or Fiotwy =00
— tamleBmcriplien  Sasele Mwaber Laberatecy _ Rullding  _ Ceetlsingr

foel Cantster D.174
Can. Rsd Chew !
lew) Convster B-V24

1-174 as(| ase|
foe) Contater B-174

Con. 30 Chmm |
Teet Caatsler D174

1.1/4 ast mowmt
Toel Contater D-174

Con. Rsg O 1

val £9-1¢

Fesl Comtster 0-1)4

244 Chem )

fuet Camitter 9-173
¢ Oham

Fuel Comlster 0-114
224 Chem )

Dispesitign Becommpnggitos
/A
TAS Net Shep Pes).
wh

Wit o1 TRA-GS?
wa

TAR Net 1bep Peel.
ah

Golotn st TRA-49).
/A

TAR net Shep Pee).
TAN Wel Thep Peel.
/A

TAR el Shep Peal.

WA

TAR Mol Shep Pee).

/A
T8 wel 3hep Pust.
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TRI-2 AEP SANPLE INVENTORY AND DISPOSITION

Page 25 of 38

Sample Description Sample Number Laboratory Byilding

F.2.8.{7) {continued)

(8} Core Position N12:

{9) Core Position 07:

{10) Core Position 09:

b. Contro) rod and/or guide
tube Tower ends:

Locatien or Status

NS-R2-8S IIEL TAN.607 Pool
NS-R2-8T -

NS5-RS-2 INEL TRA Hot CeM) 1
NS5-RS-4 INEL TRA HWot CeN !
NS-RS-6 INEL TRA Not Ce) 1
NS-RS-8 INEL TRA Hot CeM) 1
N5-R5-5 1uEL TRA Wot Cel) )
Remnant

N2-R4-2 INEL TRA Mot CeM) 1
K12-R4-4 INEL TRA Mot Cell 1
M12-Re_% INEL TRA Wot CeV1 1
N12-R9-2 INEL TRA Hot Cell )
N12-R9-4 InEL TRA Not Cell 1
N12-R9-6 INEL TRA Mot Cell 1
N12-R9-8 INEL TRA Not Cel1 1
N12-R1-2 INEL TRA Hot Cell )
N12-RN-4 INEL TRA Not CeV1 1
N12-R11-6 INEL TRA Not Cell 1
N12-R11-8 INEL TRA Hot Cel1 1
07-R3-2 INEL TRA Not Cell 1
07-R3-4 INEL TRA Hot CeMl 1
07-R3-6 INEL TRA Hot Cell 1
07-RS-2 meEL TRA Hot Ce) 1
07-RS-4 INEL TRA Kot CeN 1
07-RS-6 INEL TRA Hot CeM 1
09-R6-2 INEL TRA Mot CeM) 1
09-R&-3 INEL TRA Mot CeM 1
09-R&-4 INEL TRA Hot CeM 1
09-R6-& INEL TAA Wot CeN 1
09-R11-2 iNEL TRA Mot Cell 1
09-R1-3 1NEL TRA Hot CeMl 1
09-R11-4 TMEL TRA Wot Cell )
09-R11-6 LY TAN Kot CeM )

Container

Disposition Recosmendation

fuel

vial
via)
vial
vial
vial

vial
vial
vial

vial
vial
vial
vial

vial
vial

Canister D-174

N5-RS
N5-RS
N5-RS
N5-RS
HS-RS

Wr2-R4
N12-R4
N12-R4

N12-R9
N12-R9
N12-R9
N12-R9

N12-RN
N12-R1

Bucket 6-12
Bucket &-12

vial
vial
viat

vial
vial
via)

vial
a1
v
vial
via)
vial
vial)
vial

07-R3
07-R3
07-R3

07-RS
07-RS
07-RS

09-R6
09-R6
09-R6
09-Re
09-RV?
09-R11
09-RMY
09-RM

W/

TAN
TAR
TAN
TAN
TAN

TAN
TAN
TAN

TAN
TAN
TAN
TAN

TAN
TAN
TAN
TAN

TAR
TAR
TAN

TAN
TAN
TAN

TAN
TAN
TAN
TAN

TAN
TAN
TAN

Hot
Hot
Not
Mot
Not

Not
Not
Hot

Hot
Hot
Hot
Hot

Hiot
Hot
Mot
Not

Mot
Hot
Not

ot
Mot
Hot

Not
Not
Not
Hot
Hot
Not
Mot
Hot

Shop PoO1.
Shop Pool.
Shop Pool.
Shop Pool.
Shop Pool.

Shop Pool.
Shop Pool.
Shop Pool.

Shop Pool.
Shop Poo)d.
Shop Poo).
Shop Poo).

Shop Pool.
Shop Pool.
Shop Pool.
Shop Pool.

Shop Pool.
Shop Poo).
Shop Pool.

Shop Poo).
Shop Poo).
Shop Pool.

Shop Pool.
Shop Poo).
Shop Pool.
Shop Pool.
Shop Pool.
Shop Poo).
Shop Pool.
Shop Pool.
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AeCalion of jietvs

—_— St Gnrceipiige . feeple Sysber Laboralery _ Bullding _Centyiner e, Diyperition e ommendpiion
$.20 (conliamnd)
117 Zure Position 04 04-208.2 LTS 1AD Hel Shep fuel Coatster D_174 Nsa
Reananty (L 1]
04-00-24 {18 18A Mot Cell ) 1a8 Mol Shep Peo!
04.08.28 [{ 3} 10A Mot Cell 7 1.1/4 ant aoent fotata a1 10A 8§57,
04.08.2¢C [{ [{¢ 184 Netl Coll ! TAD Mot Shep Pee).
04.00-0 { T2} 148 Wot Shep fvel Canliter 0.174 a/A
Poot
B4.20-2¢ InfL %A netl Col) | 0246 Chem 2 TAR Mol Shep Peel.
04-08 ¢ [LITY TAR Wel Shep fuel Canliler D174 /A
Nemnant s Poel.
Da-04-4¢ [LI1 104 Het Coll 1 Tan Mot Shep Poe).
- 04.00.4% {14} TeA Wot Col! 2 1.1/4 aet st Relatn at TRA.BS/.
04-00-4¢ IneL 184 Wol Cell 1 TAR el 3hep Poel.
0e-00-4; Jatt Tan Mot 3hog Feel Condtler B-174 N/A
Pool.
0e AB ¢) IL1{N TRA ol Cell | 44 Chem 2 TAl Mot Shep Pool.
04.00.3 IngL TAR Wet hop tue) Contsler D-174 (]
Poe! .
intL Tan Wet Cell 1 TAB Wal Shop Poel.
o [{{{} 104 Hel Coll 2 1.1/74 mwl wmount fletain a1 TRA.4S?,
! Intt 10A Mol Cell TAN Mol Shep Pesl.
m L {]Y TAN WHet 3Shep tuel Conlster D.174 n/A
Poel.
(L 113 10A ot Coll ' Rad Chem 2 TAR uot Shop Poel
[{ 11§ TaAm Net Shop Feel Cantyter D.Y74 /A
Poe).
L1 RA Mol Coll 1 TAN Mot Shep Pee).
3 Ity TRA Hel Coll TAR Wel Shop Poe).
% 1ntL T84 Wel Col) 1 1AR Mot Shep Pee).
? InEL lu'nﬂ Sheg Feel Cantster D-114¢ n/A
Peel.
02.R0-07 (L 113 184 Wol Ce)V | Red Chew 2
2] Cere Perition DO oe-r7.2 tatt tad Wet Cell 1 Vial 08.07 felatn at TRA 057
0087 ¢ 1aflL 1A Notl Ce¥! | vis) OO.N? Getata ot TRa.047
00.07-8 [L 18 Retatn at TRA-437.



(1] At

TH1-2 AEP SAMPLE INVENTORY AND OISPOSITION

Page 27 of 38

Sample Description

F.2.b

tcontinued)

t31 Core Position Xx9:

(¢) Core Position N12:

Sample Nuwder

K9-R13-2
Reenants
K9-R13-2A
K9-R13-28
K9-R13-2C
K9-R13-20

K9-R13.2¢

K9-R13-4
Remnants
K9-RY3-4F
K9-R13.4G
K9-R13-4H
K9-R13-41

K9-R13-4)

K9-R13-86
Remnants
K9-R13-6K
K9-R13-6L
K9-R13-6M
K9-R13-6M

K9-R13-60

W12-R7-2
N12-R?-4
N12.R?-6
N12-87-8
W12-R7-10
Remnants
N12-R2-10¥
W12-R7-100
W12-R7-10X
N12-R2-10Y

N12-R13-2
N12-R13-4
¥12-R13-6

Locatlon or Status

Disposition Recomsendation

Labaratory Bullding Contadiner
INEL 1AN Hot Shop Fuel Canister 0-124 N/A

Pool.
INEL 4 TAN Hot Shop Pool.
INEL TRA Hot Cell 2 1-1/4 met mount Retatn at 1RA-BSY.
INEL TRA Hot Cell 1 Can K9 TAN Hot Shop Pool.
InEL TAM Hot Shop Fuel Canister D-174 N/A

Pool.
INEL TRA Hot Cel) 1 Rad Ches 2 TAN Hot Shop Pool.
IngL TAN Hot Shop fue) Canister D-174 N/A

Pool.
INEL TRA Mot Cel) 1 Can K9 TAN Hot Shop Pool.
INEL TRA Hot Cell 2 1-1/4 metl mount Retain at TRA-BS?.
INEL TRA Mot Cell 1 Can K9 TAN Hot Shop Pool.
INEL TAN Hot Shop fuel Canister D-174 N/A

Poel,
INEL TRA Mot Cell 1 Rad Chea 2 TAN Hot Shop Pool.
INEL TAN Hot Shop fuel Canister 0-174 N/A

Pool.
INEL TRA Hot Cell 1 Can K9 TAN Hot Shop Pool.
InEL TRA Hot Cell 2 1-1/4 metl wount Retatn at TRA-§%2.
INEL TRA Hot Cel) 1 Can K9 TAM Hot Shop Pool.
INEL TAN Hot Shop fuel Canister D-174 N/A

Pool.
INEL TRA Hot Cell 1 Rad Chem 2 TAN Hot Shop Pool.
INEL TRA Hot Cel1 1 WVVal N-12 TAN Hot Shop Pool.
INEL TRA Mot Cell 1 Vial W-12 TAN Hot Shop Pool.
INEL TRA Mot Cetd 1 Vial N.12 TAN Hot Shop Pool.
INEL TAN Hot Shop fuel Canister 0-174 N/A

Pool.
=LY
_.b
INEL TAN Hot Cell 1 V131 NI2-R? or 1-1/4 mel Retaln metl mount at TRA-BS?2.

or 2. mount
AML -E
ANL-E
ANL-E
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Ascaties or Sietey =~ === 02000
—  HeplePuicripiien 00 fasele Bwmber LABsralery _ Bmlldiea _ Cesteimer _ ____ Dispesilies Becemmpedalies @
F29% (conlingeq)
{9) Core Porition 07 or ar 2 1§ 04 et ColV ) W) O7-R7 Seta'n 21 TRA-SY).
Q) By @ ML A Met CoeD) ) via) OV.R7 felate at 104A.0Y)
”N-r1-4 [ {§ 04 Mot Cet) ) Viad) OI.R? fSetote at TRA.0Y7
07.27-68 [L_]Y T8 Net Cheo fue) cantster B.174 waA
Rammonis Pool.
(&) Core Poritiem 09 99-.87.2 [L_]§ TRA Mot Cell | wial 09-07 Betatn ot TRA-08)
om-01.4 [[_]§ 100 met Coll 1 V1) 09.87 Geto'n ot TRA BT,
09.R7.0 st A Mot Cell 1 vial @9.00 Sotelm at TRA.GS).
09.20.2 ] E1% 1A Mt ColV 1 wia) O9.00 a8 net Chep Poel.
.29 ¢ ([ 118 TRA Mot (210 1 via) 09.09 1A8 net Chep Pesi.
0% 104 la 104 ot (o) | Wwia) 09-88 148 Mot Chep Pea).
¢. Gweaidle polien red ang/er
00 (ubo loner sadh:
(1) Core Perilien @8: a-011-2 -.. A 64) (1} Ansiyre poltIes @sterVa)
(2] Core Petiitiea §17: 012-003.2 1L 104 Mot Cel) 1 wiel 6.12.203 Qscenf \re
$12-003.4 (4° TN §11
§12.016-2 csal-ka
Cr2.med csal -gik
(3) Core poiitton B5: a5 .A7.2 am -{
”%-ar-q AR -(
*5-87-8 AR -
5.07.0 Al -
¢ Ffee) srsomdly Imiremsul
tebo louer cadt
(1) Cere Potition D4 04.81.2 Inty TRA tet Cel) | ¥12) B4} TAB Wol Shsp Peel o BMK.
e & (L]} TRA #et Colt 1 Vial DAY TAB Mel Chsp Pus) or MK .
M-nY-0 [{_{} TRA Mot Ce) 1 Via) B4.0) T8 Not Shep Poo) or M.
(2) Core Position DO e-28-2 {1 TRA Mol Cell 1 Vi) DO.DE 748 wet Chep Pus) or B
10.50.4 [L_{¢ oA met Cel1 1 VYol G9-00 1AB Moi Thep Peel or BN
[ B MY lutl TRA Mot Cel1 1 VvYa) DO-2O TAR Mol Shep Pesl or @R,
{3) Core Position G8: 8-03.2 [L_J¥ e -1 Pely vial/ptastic bag God cbad gnaligrs
Petten
@-0)-2 L Yol el Sheyp loel Cantsler B-100 wa
Namaels Peol.
“-0).0 [1 1% ToA Mol Cell 2 1.1/4 metl seent Nelatn ol TRA.GS7.
@-1)-0 1etl A8 wel Shep foe) Costster 0-104 na
Peo)

@0 T TRA Mol Co)) 1 Qod chem ? Setata ot 104437
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TM1.2 AfP SAMPLE [NVENTORY AND DISPOSIIION Page 29 of 138

Location or Status

Sample Description Sample Nuwber Laboratory Bullding Container Disposition Recommenddtion
£.2.d4 {3) (continued)
GB-R3-4 INEL 1AN Hot Shop fuel Canister 0-174 N/A
Resnants Pool.
G8-R3-4H INEL TRA Hot Cel) 2 1-1/4 met aount Retatn at TRA.6S7.
63-R3-41 INEL 1AN Hotl Shop Fuel Canister 0-174 N/A
Pool.
GB-R3-aK INEL 1RA Hot Cel1 1 Rad ches 2 TAN Hot Shop Pool.
GB-R3-6 INEL TAN Hot Shop Fuel Canister 0-174 N/A
Remndnts Pool.
G8-R3-6M INEL TRA Hot Cell 2 1-1/4 met mount Retain at TRA-657.
GB8-R3.60 INEL TAN Hot Shop Fuel Canister D-174 N/A
Pool.
GB-R3-6P INEL 1RA Hot Cell 1 Rad chem 2 Retatn at TRA.657.
{4) Core Position Gi2: G12-R12-2 INEL TRA Hot Cell 1 Vial GI12-R12 Retaln at 1RA-657.
G12-R12-4 INEL TRA Hot Cell 1 Vial GI2-RI12 Retain at TRA-657.
G12-R12-6 INEL TRA Hot Cell 1 V131 G12-R?2 Retaln at TRA-657,
G12-R12-8 INEL TAN Hot CeV) 1 WVial G12-R12 Retaln at TRA.657.
{5) Core Posttion X9: K9-R4.2 INEL TRA Hot CeV) 1 WVYal X9-R4 RWMC or TAN Hot Shop Poo).
K9-R4-4 INEL TRA Hot Ced) 1 ¥ia) K9-R4 RWMNC or TAN Hot Shop Pool.
{6} Core Position NS: N5-R1S-2 INEL TAN Hot Shop Fuel Canlster 0-174 N/A
Remnants Pool.
NS-R15-28 INEL TRA Hot Cell 2 1-1/4 met mount Retain at TRA-657.
N5-RI5-20D INEL TAN Hot Shop Fuel Canlster 0-174 N/A
Pool.
NS-RYS5-2¢ INEL TRA Hot Cetd 1 Vial NS-RIS RWM{ or TAN Hot Shop Pool.
{7} Core Position 07: 07-R4-2 INEL TAN Hot Shop Fuel Canister 0-174 N/A
Pool.
07-R4-4 INEL TAN Hot Shop Fuel Canister 0-174 N/A
Poo).
07-R4-6 INEL TAN Hot Shop Fuel Cantster 0-174 N/A
Pool.
e. Lover end fitting tie plate NW/A INEL TAN-60? Poot Fuel Canister D.777 N/A

tenter reglon (2.4 In. dla.)
from core position 04
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Tored-logniner Coro Meterialy

Cotw Dore cores

Core Porition DO

Core Position GA:

IN).2 AP SALL (BVINTEDY AND 0ICPOSITIOG

Pon 20 o B

fammle mber Ldberatery __Bulldies

20914
0-01-8
RN
00.71.0
9.0 ¢
pe-rY

8.r2-A1
00-02.42
00-P2.4)

00-r2-0
08.P2.¢C
08.02-0
09-P2-(

00-P)-A)
08-PY-A2
00-P3-A3
00-P)-AQ
08.P3-AS

00-73-8
08-73-C

00-P).0)
00.23-02
00-93.024
Ricrecere
0.P)-0)

99-P3.03a
00-P3-04

09-P)-¢

B-rll.A
8.P11.0

Aecalien or Slatui

Soniaingr

Piipeiilion Recommends]ion

coul-crx

A -(

{8 1A Mot Coll ) Com o RO6 chmm 41002 wing

1L TeA Mot Col) 2 $§° ring

Cal-Prance

Csml-Lanata

[[_{§ oA ¥et Ce' 1 Coo 054 Cham ATPAS Wing or
Can TAI.2 Core Bore 08.P2

] 1Y TRA %ot Co¥1 1 $° riag or Con TRI.2 Cere
ﬁ. -r?

[ _]§ TRA Mot Cell QA

[$: 17% .9

111§ TRA Mot Cel) | Con TRI-2 Corve Beve 08-92

{8 T8A Netl CoV) | Con TRI.2Cere Bove 08-92

| _{§ T2A nol CoVt | Can TRI-2 Core Bore 08.92

Co0l - )¢

JmL --b

1 _{¥ TRA Mot Ced? 1 Buchet CIN1.Z

{8 TRA Mot Cott 1 ODechet C3A)-2

(¢ TRA Mot CoV) 1 Gechetl C88)-2

csal.m

(38| -tamOwe

[{ {8 TRA Mot Col) 1 (aa Rad Chen AlpRS ¥Wing

1{_1§ TRA Mot CoVY 2 9%° ring

{ {8 TRA Wet Co1) 2 CEM mswnt

({8 TRA Mot Co11 | Buctet TRI.2 Core Bore
[ R3]

[{_{§ TRA Mot Cel) 1 TPT?

[{ 1§ TRA Mot Ce))

A e Mot Coll 1| Can THI-2 Core Beve 0O-P)

{_]§ TRA wet Coll 1 (amisler GO.PV)

ML 108 Ml Col1 2 Qoo C?. Aloha Mieg er @49
[d ]

TAR Mot Shap Peel.
Relale ot TRA-4A).

TAR Mol Shep Peel.
fetain at TRA-8AT.

TAA tel Shep Peel.
1A tet Shap Pee!
TAR Wet Shep Peel.

TAR Ret Shep Pee!
TAR Mot Thap Pee).
Taa Wot Shay Peet.
TAR Ret Shep Peel.

TAB Mot Poel.
Relatn .(-v\uu.
Betota ot TWA- Q47
TAD Bet Snep Peel.

TAE Mot Shep Peal.

TAR ot Shap Peo)

Al Mot Shey Pes!
Al Mot Shep Pee!

"7 fommd.
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TMI-2 AEP SAMPLE INVEMTORY AND DISPOSITION

Page 31 of 38

Sample Description

Sample Nusber

6.1.b.

{continued)

c.

elght
el

Core Position 612:

Core Position K9:

Density
lg/cc|

68-P11-C

G8-P11-C)
68-P11.C2
68-PV-C3

68-P1}-D
68-P11-€
68-PN-F
68-PN1-6

G8-PN-N
Switzerland

68-PN-1

68-PN-J

68-P1-Kk

612-P1-A
612-P1-B

612-P1-Q1
612-P1-C2

§12-P1-01
612-P1-D2
612-P1-03
612-P1-D3-A
612-P1-03-8
612-P1-D¢
612-P1-DS

612-P1-¢

K9-P1-4
X9-P1-3 CSHI-IK
X9-P1-C V/2°

K9-P1-0 InEL
K9-P1-D1
K9-PV1-D2
K$-P1-D3
X9-P1-D¢
K9-P1-DS

Location or Status

Laboratory

INEL
IREL
INEL
INEL

1118
INEL
IngL
(L1318

csul-

INEL
INEL
InEL

ANL-E
CSNI-KFK

CSHI-uK
CSH1-Sweden

CSHi-France
INEL
TMEL
[ 13
INEL
INEL
CsMi-Canada

IngL
b

INEL
Wing

TRA Hot CeN
InL
INEL
INEL
InEL
INEL

Bullding

TRA Hot
12A NWot
TRA Hot
TRA Mot

TRA Mot
TRA Mot
TRA Hot
TRA Mot

Canister GB-PN

TRA Wot
TRA Mot
TRA Mot

TRA Hot
IRA Hot
TRA Hot
TRA Mot
TRA Mot

TRA Hot

TAA Hot

1

TRA Hot
TRA Not
1RA Mot
TRA Not
TRA Not

CelN
CelN
Cel)
CeN)

Celd
CeN
CeN
CeN

Cel}
CeN
CeN

CeN
CeN
CeN
CeN
CeN

CeN

Cel

CeN
CeN
CeN
Ce
CeN)

-~ NN —

2

— NN — -

NN NN

Disposition Recommendation

Container
5° ring
Unmounied microcore
SEN sample
SEN sample

Cantster 68-PM

Can Rad Chem Alpha Wing
S° ring

Rucket N12-NS-D4 or

S® ring
Rad Chem )
Canister G8-PM)

Can Ra¢ Chea Alphg Hing
5= ring

SEK mount

SEM mount

Sucket N12-NS-D¢

Canister )

Bucket k9 or Rad Chee Alpha

Rad Chem 2 or 5° ring
SERm Sample

SEn Sample

SEM Sample

SIN Sample

Unsauntied microcore

Retain at TRA-6S7.
Retain at TRA-6S7.
Retaln at TRA-6S7.
Retaln at TRA-6S57.

TAN Hot Shop Poo).
TAN Hot Shop Pool.
Retain atl TRA-6S7.
TAN Hot Shop Pool.

Retain at TRA-6S7.
TAN Hot Shop Pool.
TAN Hot Shop Pool.

TAN Not Shop Pool.
Retain at TRA-6S7.
Retain at TRA-6S7.
Retain atl TRA-6S7.
TAN Hot Shop Poo).

TAn Hot Shop Pool

TAN Hot Shop Pool.

Retain ring at TRA-6S7.

Retain at TRA-6S7.
Rela'n atl TRA-6S7.
Reta'n at TRA-6S7.
Retain at TRA-6S7,
Retain at TRA-6S57.
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Rlipesitien Gocommmadatioe

fletala riog st TRA-S5).

T1a8 Wel Shep Peel.
AN Wetl Shep Peel.

Botoim ot TRAGS).
Retaln ot TRAGSY,

TAR Not Chep Puel.

TAB vet $Shap Peel.
TAD NHeot Shep Pest.

T4 Wel Thep Pual.

_Lecatien or Slalm
—  Smle Pescription = feeple Bember (aberalery _ Bellding foniainer
6. 1.4 (conilowet)
Wight  Dems ity
dal  (a/gg)
£9-P1.1 am -[
9.5 CSM)-0rK
£9.PV1.6 JWEL TRA Wet Celi ) Rad Chem 2 or 4° ring
9721 u CSHI-Conada
£9.72.4 CSMI.LFK
€9.92.0 CEBI-
£9-02-C) LI TRA Mot (o)) 1 ¥ia) £9.97
£9.92.C2 nt TAA wol Cel1 1 Cas @58 Chem AYpAa Ming
19-P2-0 1ML 104 Mol CeV | 4° ring Retain ot TRA.GS?
19-92-01 L TAA Wetl CeM) R apent Retaln at TRA.4S?
sicrecore
€9.02-82 {1} TRA Mot CeN) SIN apent
sicrecore
£9-22.03 1oL TRA et Cell N @t
micrecere
£9.22.€ Amt-€
K9-922-f CSAl-
Suitseriand
¢ Core Postitesm 07 0Y.rPa-a lwEL TRA det Cet) ) 12) 01 P
07-Pa-0 CSBI-KFK
or-pe. 1 ) {3 TRA nel Celd 1 wia) 0020
0r-Pe.(2 laft TRA net Cell 1 Com Rod Chem Alpha Wing
07-P4-D WL “.2~‘ Cetl ) a2l 0198 or 5° NIy Retatn 2t TRA-AS?
o
07.p4.¢ CEO1-20C
0r-Pa_f WL TeA wetl CoeM 1 481 0104
2. Core Dare rexis:
4. Core Position BA:
21.2 04.02.B AN -
19.2 09 MM.P2.a0 IntL 22 wetl Colt ) Buectel HI12HS_54 or

Cantster GO.PY)

TAR Mot Shep Pee).
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Location or Status
——— Semple Description  Sample Number Laboratory __ Byilding Container Disposition Recommendation

G.2.a (conlinyed)

Weight Density

12) (g9/cc)
04-P2-A2 INEL TRA Mol Ce)) 1 Rad chew 2 TAN Mol Shop Poo).
19.) 04-P2.R CSRI-
6.6 9.4 04-p2-C3 InNEL TRA Mot Cel) 1 Bucketl N12-K5-D4 or TAN Nol Shop Poo).
4.6 04-P1-0 CSHI-UK
1.3 04-P1-A InEL YRA Mol Ce)) 1 Bucket N12-W5-04 TAN Hol Shop Pool.
5. Core Posilion 08:
68.0 8.7: 08-P4.A) { I8 TRA Not Cel) 1 Bucket G8-P1) or 1-1/4 mel Relain mel mount 8l TRA-657.
or 2 mount
08-P4-A2 INEL TRA Not CeM) Rad Chen 2 TAN Not Shop Pool.
62.0 08-P4-0 ANL-E
51.8 08-4-0 INEL -b
3.8 7.8: 08-P4-0O) INEL TRA Mot Ce)) 1 Buckel 63-P1) or 1-1/4 mel Relain met sounl 8t TRA-6S7.
or 2 sount
08-P4-C2 INEL TRAA Hot Cel) 1 Rad Chem 2 TAN Not Shop Pool.
c. Core Positlion 63:
2608.6 8.2: G8-P10-A) INEL TRA Hot Cel) 1 OBucket 63-P} or 5° ring Retain 5 ring at TRA.657. A
or 2
68-P10-A) INEL TRA Hot Cel)) 2 SER sount Retdin 3L TRA-657.
ucore
68-P10-A2 INEL TRA Nol Cell 2 SENM mount Retain atl TRA-657.
ycore
GB-P10-A2 TuEL TRA Hol Cel) 1 Rad chem 2 TAN Mot Shop Poo).
198.0 7.4 G8-P1-M) INIL TRA Nol Cell 1 Buckel 68 or 5° ring Retain 5° ring a1 TRA-657.
or 2
G8-P7-A2 INEL TRA Mol Cell 1 HRad chea 2 TAN Mot Shop Poo).
163.2 71.3: 63-P9.A) INEL TRA Hol Celt 1 Bucket 63 or 5° ring Retain 5° ring at TRA-657.
or 2
68-P9-A2 INEL TRA Not Ce)l 1 Rad chem 2 TAN Mol Shop Poo).
157.8 7.6: 68-P6.M1 INEL TRA Not Ce)) 1 Buckel 68 or 5° ring Retain 5° ring at TRA-567.
or ?
63-.P6-81 INEL TAA Mot Cel1 2 SEM mount Retlaln al TRA-657.
pecore
68-P6-B2 INEL TAA Hot CeNl 1 Rad chem 2 TAN Mot Shop Pool.
120.0 8.0:  63-£5.M1 INEL TRA Mot Cell 1 Buckel G& or 5° ring Retatn 5° ring at TRA.567.
or 2
60-PS-02 INEL TRA Hot Cel) 1 Rad chem 2 TAN Not Shop Poo)l.
18.§ 7.4: 63-PB-A1 INEL TEA Mot Ce)) 1 Ruckel GB or 5" ring Relatn 5° ring at TRA-S67.

or 2
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Aecaliesn or Slalpy =~ ===Z=Z090@0
— Heple Bercriplies 0000 jamele Wvmber LAberalery _ Bsllgles fontgtingr ~ __  Biipetitiee Becommmmdatiies @
£ 2.c. (conliamd)
Wight  Pemitty
48 (ag)
[, W] [ {3 T6A Mol Cotd 1| 224 ¢0am 2 Tall Not Shsp Poel.
.9 @00 AR -f
$5.0) 1.4 [T T csal.krg
$9.) c8-P5.a csmy ek
.9 \.reL Csal-
Swilzer tand
na .-re-0 {8 TeA Mot Cell | Bachetl &8 TAD Wet SAeG9 Pesl.
».4 @-rn-e AR -1
».1 0. &a-r1-0n 1] 104 Mot Cell | Pechet 68 TAR Mot Shap Poo)
&a-rr.c2 [ _{Y 18A Mot Codi | Rad chmm ? TAll Net Shep Pan),
3.9 “M-r-e AR - €
PN ] 1.7 0-76-4 1o TRA et Cell | Becketl €12 TAR Mol $Shep Peel.
¢ Core Pmaitiem 612°
132.2 1.7 812-M.a) 11§ TRA Mol Cell 1 Backet 6-12 o¢ 1.1/4 owt fetsin Mol mpemt 2l TRA-4$?
or 2 [~ I}
€12.79.42 1 {\ TRA Mot Col¥ ) Rad ches ? TAE Net Shep Pool.
%0.% .. §12-P4.4) lat TR Mot Coll 1 Buctet 6-12 o 1-1/4 owt Getoin Tl et 4t TRA-BS)
o 2 -\
612-P4-A2 L TRA Mot Coll | Ra¢ chmm 2 TAR et Shep Peel.
8.2 612-08-a Al -(
(Y3 ] 612-910-4 Csal.2ec
0.9 0.5: 2-e2-8Y [ {0\ lutut Cel) V Buckel 6-12 or ¥-174 eol Retatln Rul ammt ot TRA.09),
o et
612-92.02 1. TRA Weot Cel1 1 Rad chem 2 1a8 Mot Shep Pool.
§4.7 N2-90-0 (L]t
R} 1) s12re [ ] TRA Met Cel) 1 Bucket 6-12 TAR Met Chep Peo!
“w 7 612-92-¢ c3al-Jec
[T 1.7 6129348 jalL TRA Wet Cell 1 Bucket 6.12 TAR Nt Shep Peel.
®0 0.3 612-02.00 jot 184 Wot Coll 1 Gechet 6-32 tan Mol Shap Pea).
©.0 612-P22 InfL T84 Mol Cell | Geckel 6-12 TAR Net Shap Pea).
6.6 612-P0-A )| 1§ TaA nol CoV) 1 Quechet 6-32 TAR Net Thep Pee).
.9 612-P4.¢ 1 4% TRA ¥ot Cel 1 Gectetl 6-12 Tan Mol Shep Peel.
.9 s12-90 9 (8- TR¥ 4
M 812-95.4 18 TRA Wol Cel) ) Geckel 6-12 TAR Wet Thep Poel.
3. 12-M-0 c1e-38¢
3.3 612.02-C 1§V TeA Wel CelY 1 GBecketl 6-12 TAll o1 Shep Pee).
.0 §12.210-¢6 1138 TRA Mol Cel1 1 Gecketl 6-12 TAl Mot Shep Pee).
M0 812 910-C csal.gfe
b X €12.92.4 188l TRA Mol Cell | Becket 6-12 TAl Hel Thmp Pee).
3.2 612-90-C [ {Y TAA ok Co'Y | Ouchet 6-12 TAl ast Cdep Peel.
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TRI-2 AEP SAMPLE INVENTORY ANO QISPOSITION

Page 35 of 38

— Sample Description  Sample Wumber |gboratery __ Bullding

6.2.d. (continued)

Weight Oensity
a)  lefec)

25.1
249
24.3
20.5
19.8
19.0
18.0
mn.

e. Core Posttion K9:

15.6
61.7
66.3
61.3

$5.8

7.0
4.6

41.6
3.3
3.9
na
35.0
34.6
3.6
26.8
267

24.5
24.5
14.0
10.3
24.0
239
23]
23.2
20.0
19.5

7.8:

7.4
1.1

612-76-8
612-P8-C
612-M0-f
612-P9-D
612-P6-D
612-P3-B
612-P8-D
612-P6-C

K9-P3-C
K9-P4-6
K9-P4-f
K9-P4-01
K9-P4-02
K9-P3-A1
K9-P3-A2
K9-PA-F
K9-P3-01
K9-93-02
K9-P3-N
K9-P4-H
K9-P4-M
K9-P3-C
X9-P3-J
K9-Pa.L
K9-P4-M
K9-P4-J
K9-P3-F1
K9-P3-F2
K9-P3-M
K9-P4-8
K9-P4-A)
K9-P4-A2
K9-P3-G
X9-P3-1
K$-P3-E
K9-P4-1
K9-P1-8
K9-P3-3

Location or Stalus

INEL
InEL
INEL
IneL
INEL
IneL
INEL
INEL

ANL-E
CSN1-Canada
INEL
INEL
INEL
INEL
INEL
INEL
INEL
INEL
CSHl-France
INEL
INEL
INEL
INEL
INEL

ANL -€
ANL-E
InEL
InEL
IMEL
INEL
InEL
1nEL
csml.ux
INEL
IL11Y
INEL
InEL
CSM1-KFK

TRA Wot
TRA Hot
TRA NHot
TRA Mot
TRA Mot
TRA Mot
TRA Mot
TRA Not

TAN-607
TRA Mot
TRA Mot
TRA Mot
TRA Wot
TAN-607
TRA Not
TRA Mot

TAN-607
TAN-607
TRA Mot
TAN-607
TAN-607

TRA Mot
TRA Mot
TAN-607
TAn-607
TRA Hot
TRA Mot

TAN.607
TAN-607
TAN-607
TAN-60?

Cell
CeN
CelN
Cen
Cel}
CeNl
CeN
CeN

Pool
Cel
CeN)
CeN)
CeN
Pool
Cel
CeN

Pool
Poo!
CeNl
Pool
Pool

CeN
CeN
Pool
Pool
Cenl
CeN

Pool
Pool
Pool
Pool

I

Container

Disposition Recommendation

Bucket 6-12 or Rad ches 2

Bucket 6-12
Bucket 6-12
Canister 612
Bucket 6-12
Canister 612
Bucket 6-12
Canister 6-12

Fuel Canister 0-174

Bucket K9
Rad chem 2
$5-1n. ring
Rad chem 2

fuel Canister 0-174

Canister &9
Rad chem 2

Fuel Canister D-174
Fuel Canister 0.174

Canister K9

Fue) Canister D-174
Fue) Canister D-174

_.b
Rag ches 2

fuel Canister 0-174
fuel Canister 0-174
1-1/4 mel mount

Rad ches 2

Fuel Canister
Fuel Cantster
fuel Canister
Fuel Canister

0-174
0-174
0-174
0-174

TAN Mot
TAN Hot
TAWN Hot
TAN Hot
TAN Wot
TAN Not
TAN Mot
TAN Mot

N/A
TAN Mot
TAN Hot

Retain 5° ring at TRA-657

TAN Mot
N/A

TAN Hot
TAN Mot

N/A
N/A
TAN Mot
WA
R/7A

TAN Hot
/A
/A

Shap Pool.
Shop Pool.
Shop Pool.
Shop Pool.
Shop Pool.
Shop Pool.
Shop Pool.
Shop Pool.

Shop Poo).
Shop Pool.

Shop Pool.

Shop Pool.
Shop Pool.

Shop Pool.

Shop Pool.

Retain met mount at TRA.657.
TAN Hot Shop Pool.

N/A
N/A
WA
N/A



TRI-7 AP ST INVINTORY AND DISPOSITIOR

Poge % o# BB

— Saslebmcristien @00
6 2. ¢ (conliamed)
right Oweiity
1)  (efcc)
19.2
I[N ]
.9

t. Core Postiten @%:
3.4
2.3

Q- Core Poittion 812

143%.0
0.7

6€-0

A Core Pusition 97:

.3
| B H

$.4

1.5

[ N
£9-P35
£9.P8 . ¢

»21-0
u-PY.02
85-P1.n)
85.P1.%2
8%-P1-4
85-P1-41
o5.0-a2
0s._P-¢
a%-P1-6
CEAN]
(RIS

812.P1-a
#12-mM-8

01.00.41
01-P6_A)
Nicrecore
01-Po.A2
[ 1N ¢}
07-Po.8
o1-r9_¢
67-P8-2
07-P1.a1

02-P1.A2
01-93
[2E AN ]

Lakeratery

1L
ImfL
Csul-nix

1
1eft
T
infL
L {3
113
| {3
ctal. aec
18tL
csal-xr
1L (3

[ W
L 148

1L
Isti

181
CSMl.Irance
csa).cic
IntL

Inft

1uEL

1L {\
(¢ IR {]9
ImEL

—Butletng

Ta8 407
108807

TRA Net
TRA Ret
A et
A Net
TRA Mot
TRA WMot
s net

TRA Net
TRA hol

TRA Net

TRA Mot
TAD HEA

TRA Wet
128 el
TRA Mot
TRA WMol
TRA Mol

TOA Mot

Pes)
Pes)

CeN
Co
Cel
Cel)
Celnt
CeN
Cell
CeNl

Cely

CeNl

(21}

CeM

(€3]]
Ce
Celt
Celd

CeN

- Yttt

Lecalien or Blotws

S— .17 AL LA

foel Cantstor 0-124
fee) Castsler 0-174

Sockel @12.04-85 or 4° rlng
048 cham ?

Becket 51204 2%

Reg chem 2

BSeckel B12-04.8%

1.1/¢ amt @@On{

234 chom ?

Buchet MI2-04.09
Smxiel M2-04-14

BSuchol 8Y2.04.08 or
viat m2.m

Ommtol 09-07 or 9° ring
$UR et

04 chew 2

Suctet M-

Buchet 09-07

Buxtot 0907 o 1.1/4 amt
[ 1|

Gad chom 2

Buchet 09-07

Diipesitton Rycommpagy|ipn

a/a
a/a

fGetain 9° ring al TRA-$S?
140 Net 3hep Poo)

TAR ot Shep Peel.

T1a8 Mot Shep Peo?

T4l Mot Shgp Pes).

S2li'n el et 8% TRA-65).
1a8 Net Shep Pee).

A8 ot Shep Poe).
TAR #o | Shap Poo!l.

TAR #et hep Posl.

Setlain §° ring at TRABS).
Betstn ot TRA-SSY,

TAS Net Thep Pee).
1A Net SRep Peel.
TAA Mot Shep Puel.
folsin ant anmy 2t TRA.45T
TAE Net 5Dap Peel.

A8 Mot Thep Pee).
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Sample Description

Location or Statys
Sample Wumber Laboratory __ Bullding

Container Disposition Recosmendaiion

6.2.0 {conlinued}

WelOht  Densitly
S91  {a/ec}

3.

1. Core Position 09:
300 6.9: 09-P)-A} InEL 1RA Hot Cetl 1 Rucket 09-07 or TR1.2 Core TAN Hol Shop Pool.
Rore 68-P11
09-P1-A2 TWEL TRA Hot Cel) 1 Rad chew 2 TAN Hot Shop Pool,
20.4 1.2:  D3-PI-B) INEL TRA Hot Ce)) 1 Bucket 0%-07 or 1-1/¢ met Retain met mpunt at TRA-6S?
or 2 sgunt
09-P1-82 INEL TRA Hot Cell 1 Rad chem 2 TAN Hot Shop Pool.
fuel canister D-174 rocks:
a. Core Position F6 (D-174
upper region):
{t) 936 1.% F6-P1 InEL TRA Mot Cell ) Retain at TRA-657
(2) 794 1.3 F6-P2 IL1{® TRA Hot Cell 1 TAN Hot Shop Pool
(3 540 1.7 F6-P) IMEL TRA Hot CeNl 1 Reta'n at TRA-657
(4)y 223 1.3 F6-P4 NEL TRA Hot Cell 1 TAN Hot Shop Pool
(s} 199 7.3 F6-PS INEL TRA Hot Cel 1 TAN Hot Shop Pool y
{6} 15 1.3 F6-P6 mEL TRA Hot Cell ) Retain &t TRA-657
(1] s2 7.4 F6-97 INEL TRA Hot Cell ) TAN Hot Shop Pool
(8) 46 1.5 F6-78 IWEL TRA Hot Cel) ) Retain at TRA-657.
b. Core Position F6/H8 (0-174
upper and eid-region):
) 1901 1.7 F6/HB-PY IMEL TRA Hot CeN 1 Retain at TRA-65?
(2) 6318 1.% F6/HB-P2 InEL TRA Hot CeMl 1 TAN Hot Shop Poo)
(3) 224 6.6 F6/H8-P) I8EL TRA Hot Cel1 1 TAN Hol Shop Pool
t4) 262 1.% F6/HB-P4 INEL TRA Not CeN 1 Retain at TRA-657
i%5) 178 6.5 F6/HB-PS {118 TRA Hot CeN 1 TAN Hot Shop Pool
(6} 202 6.7 F6/RB-P6 IsEL TRA Not Cel 1 Reta'n 21 TRA-65?
{7} 189 1.9 F6/HB-P? INEL TRA Hot CeN) 1 Retain at TRA-657
(8) 144 8.5 F6/K8-P8 InEL TRA Hot CeN) 1 TAR Hot Shop Pool
{9) 121 6.5 F6/KB-P9 INEL TRA Hot Cel) ) TAN Not Shop Pool
(o) 109 6.9 F6/MB-P10 IntL 1RA Not Cel) ) TAN Hot Shop Pool.
¢. Core Position MY (D-174
Jower region):
{19 BYY Rock InfL TAN-607 Pool fuel Canister D-174 WA
(2) N 1.5 nm-el TMEL TRA Hot CeM ) Retatn at TRA-657
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TRI.2 AlP SAOA( |OVEETERY AND DICIOSITION Pogo 20 o4 @

Ascatien of Slalwd
riplien ~ Gamle Symber Laberalecy  __ Bullging Lontginer Dispesiiton Recommpngsiion
€.3.¢ (comtioeed)
Wimight OBemttly
A (e/sg)
1) 1075 1.4 an.r2 [L_ ] TRA Mot Cel) 1 Belatn at TRADY)
LK 28 00 an-n [L_1§ TRA Mot CeM | TAR Rel 3hap Peel
(FY) 104 1.3 Aan.m 1L TRA Mot Cot) | fetotn ot TRA-GS?
Y] N 1 aMpg 8L TRA Mot (#)) | TAR Hel Shap Pes!
1y n s AN-Pe [L_{§ TRA Mot Coll ) TAR ot Shap Peel
181 [ 62 an-e? 1mL TRA Mot Cell 1} TAR Wet Shep Peel
(9 ) 0.2 Al 1§ 1RA Mot (o111 TAR #el Shep Pes)
{10) ) 1.9 al.ry mL TRA Mot Coll 1 TAN Net $hep Pes!
(11} [} 0.4 a-me I1mEL TRA Mot Coll 1 Retaie at TRA.$S)7.
4. Cmg 1.1 4/07 satpmwet, /XY
core positien rachs:
a, » 8.0 "n/xe-* 4§ 104 Mot Cell ) Retatn ot TRA-HY?
o 3 1 /X902 {18 1ma det Co) ) TAll Wet Shep Poe!
(& D 19 /x9.P3 ({1} TRA Wet Cell 1 TAN Wet Shep Peel
[ e | /X4 {8 TRA Wet Cel) ) Betata ot TRA.GS?
[ N 10 w9 /Te-P§ L1} TRA Mol Cell ) Betatn at TRA-6S?
[ 19 [ /X9 -P% InL TBA Het Celd 1 Meldie at TRA-O5?
Y 2 1.5 "/xy-N IméL TRA Mot Cel) ) TAR et Shep Peel
» 7 1.1 /X908 [L_{3 TRA Net Coll ) TAR dot Shep Peo)
1 28 1.3 "/ay-M im TRA Mot CeMl )} TAR et $hep Poo)
I b, ) 1.9 "/x9.010 ntL RA Mot Coll ) TAR nel Shep Peed.

8. lesetitied 81 om arcbive sEmple

b Mot lecatee

€. Gme IMIrd removed for dlsselutien.

4. TRA Bet Cott 1 3, Bechet CSAL.2 or R0 Cham. AYPAD W09,
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APPENDIX €
TN] -2 REACTOR VESSEL INTERNAL VIDEO SURVEY AND
MON] TORING TAPE RECORDING LIST

A 1isting of tape recordings of the TM]l-2 reactor vessel internal
video survey and monitoring Vs found in Table [-1.

£-3



TABLE E-1. TM)-2 REACTOR VESSEL INTERNAL VIDEO SURVEY AND MONIIORING TAPE RECORDING LIST

Date Recorded

TitYe/Descr iption

Tape Record Data

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
04/06/64

04/04 and 06/64
07/Xx/64
10/25/84

10726 and 21/84
10/21/64
10/29/64

10/29 and 30/84
10/30/84
10/31/64

10/31 and 11/01/84
17017684

11701 and 02764
/02 and 03/64
11703 and 04/84
11705 and 07/84
02/20/85
02/20/85
04/01/85
05/15/85

Quick Look Press Release (core cavity)

Quick Look #1 and #2 (core cavity)

Quick Look #3 and #4 (core cavity)

TH1-2 CCTV Excerpts of Core Internats

Quick Look #2 [nhanced (core cavity)

The Quick Look into the TMI 1) Unit )] (devine narration)
TNH]-2 Quick Look 3 .-Edited Verslon (core cavity)

RCS Sampling Inspection, Entry 304, Tape 1 of 2

TN1-2 Core Cavity:

THI-2 core cavity-composite of horizontal scans 3, S, 8, 10 and 14
TH]-2 Head Rewoval

TH1-2 plenum and core cavity
TN1-2 plenum and core cavity
TN1-2 plenum and core cavity
TH]1-2 plenum and core cavity
TH)-2 plenum and core cavity
TN]-2 plenum and core cavity
TH1-2 plenum and core cavity
TH]-2 plenum and core cavity
TN1-2 plenum and core cavity
TN1.2 plenum and core cavity
TH]-2 plenum and core cavity
TH1-2 plenum and core cavity
TNi-2 plenuma and core cavity
Ltower Vessel Examinatton
TH1-2 Lower Head inspection
TA]-2 Core Conditions
Plenvm LVft Entry 613

N

22

25

29

20

24

23

r3)

108, 109,
149, 150,
151, 152,
153, 154,
155, 156,
157, 158

34 and 44
S and 69
6 and 21

65

13

60
60
60
2
1
18
26
7

14

45
N
10
59

TSA File IRC Flle
3/4 1n. Tapes 1 In. Tapes
ﬂmﬂ" Ninutes Nusber Nusde r

VA3 and 183 1,1A2 and 182

2A3, 283
3A3, 383
4A3, 4683
SA3, 563

6

2,2A2 and 282
3,3A2 and 382

4,4A2 and 4B2

5.5A2 and 582

30@0\"00\)—‘

-t -t
oW =



$-3

1AL t.). {continged)

lape Record Bate
184 f1)e IRC F3le
R 7L I [ V0 7.} W—— R P |
_Bale Becorded 114 )e/Description _Bmber®  Minoter _Smber  _ Mumber
/NS Reacler Yessrel Lower Hodd: Reol ) Part ) of 2 " ]
Oata Renaguumal Tape ) [P, ) [ 1) 1
01/18/8% Redclor Veoste) Lower Head: Oee) ) Part 2 of 2 1)) 60
Betls Munagemmnl Tape 2 127 120
0/ R/ Reaclor Yetre) Lower Nead: Reel 2. Part ) of 2 M 60
Oala Renagement Tape 3 120 120 :
01/22/8% Reacler Versel lowwr Head: Ree) 2, Parl 2 of 2 176 o0
Oala Aaaaguuwnl Tape 4 29 100
/v Geacter Veise) Lover Hedad: Reel 3, Part ) of ) 14 60 3
Dats Ransgement Tope § 130 150
/20845 Core Void Inspection Entry 692 10 0
/20795 Cere Veld Imspection Vigeo (niry §93 n ?
M/7V/BS Core Void Viéeo and CPS Interference 12 0
N/ Conditions lnside the TRI-2 Reactor Veise) "2 1
a1 Core Void (xan 159 55
12700738 Core Cavity Walis and Floor ]
2RV Core Cavily a)is and Floor 2 ond )
1271785 0-138 foe) Canister Loading 61 o
12714/95 0-14) foe) Canislier Loading ) and 1M 3
12021795 Core Cavity ualis and [ loor 1
12/22/95 Entry 774 foeled Rod Segmmat AcQuisttion: Tape ) 73 0
Tepe 2 % 60
Tepe 3 57 and 70 o]
12/20 ame 29/ Lower Head Video Exam Phase 1] 5% o0 Y and 2
e bale TR) -2 Core and Plenum (xamination {8 Nerration) A and 10 10
01/00/%% 9-1)9 foe) Canisler Loadting 62 N
01/0%/% foel Canlster 0.140 Loading 82 80
0 /77% /8 0-15) fuel Canmisler Loading o0 58
NN/ D-155 fee) Conittler Loading $3 ond 120 o0
01/720/8¢ 0-160 fue) Cantster Loadting 58 )
01/21/86 (eumminet\om of fue) Assemdly P4, TRI-2 Defueling intry 00V 52 0
017286 foe) Canlster 0-154 Loading (1] 40
01/29/% 0-130 foe) Canliter Loading 59 ame 119 1%
02/02/786 0-1)7 fwe) Canister Loading Entry 8)) ond 812, Tape ) of 2 23 o0
92703796 0-137 fuel Canister Losding Entry 014 Tape 2 of 2 124 60
627332706 Sielogica) Growih tn the TRI.2 BCS 12 b ]
03/19/86 0.117 foe) Canister Loading V22 0
00/12786 0-128 fve) Cantsler Loading M o0



9-3

TABLE £ -1.

(continued)

Date Recorded

Title/Description

Tape Record Data

06701766
06/01/686
06701786
06/02/86
06/08/86
06/XX/66

07/703/86
07/05/66
07/706/86

07/08/66
01/09/66
01/09/66

07/xx/86
07/xx/86

07/14/86
07/15/86

07716766
07/16/86
07716786

07/19/86
07719766

07/20/86
07/20/86
07/20/66

07/23/66
07/23/66

07/24/86
07/24/86

Llong Range Core Void E€niry 932 Yape V of 3
Long Range Core Void fntry 932 Tape 2 of 3
Long Range Core Void Entry 932 Tape 3 of 3
1M]-2 Core Video Core Bore Info

Core Bore Locatlons
1M]-2 Core Video Core S/ Quadrant Core Bore Locations

Core
Core
Core

Core
Core
Core

Core
Core

Core
Core

Core
Core
Core

Core
Core

Core
Core
Core

Core
Core

Core
Core

Bore
Bore
Bore

Bore
Bore
Bore

Bore
Bore

Bore
Bore

Bore
Bore
Bore

Bore
Bore

Bore
Bore
Bore

Bore
Bore

Bore
Bore

Dri11ing Hole A1

-NS Tape 1 of 1

Location Video Hole #1--N5 Tape 1 of 2
Location Video Hole #1 --N5 Tape 2 of 2

Video Inspection
Video Inspection
Video Inspection

Location G8 Hole
Location G8 Hole

Video Inspection
Video Inspection

Video Iaspection
Video Inspection
Video Inspection

Video Inspection
Video Inspection

Video Inspection
Video Inspection
Video Inspectiion

Video Hole #6 D4
Video Hole #8 04

Hole #2--N12 Tape 1
Hole £#2--M12 Tape 2
Hole £#2--N12 Tape 3

#3, Part 1
23, Part )1

Hole #4 G2 Tape Y of 2
Hole #4 G12 lape 2 of 2

Hole #5 K9 Tape 1 of 3
Hole #5 K9 Tape 2 of 3
Hole #5 K9 Tape 3 of 3

ape ) of 2

Hole #6 D-8 )
0-8 TJape 2 of 2

Hole #6

Hole #7 K6 Tape 1 of 3
Hole #7 X6 Tape 2 of 3
Hole #7 X6 Tape 3 of 3

Tape 1 of 2
Tape 2 of 2

Video Hole #9 0.7 Tape 1 of 2
Video Hole #9 0.7 Tape 2 of 2

TSA file JRC File
3/4 In. Tapes 1 _In. Tapes
Imr‘ Minutes Nusber Number

15b 60

76b 60

79b 60

74b 2

71® and 80P 24

780 60

a3d 60

94d 50 1

9sb 60

aed 40

ad 60 1 and 2
esb 60

84d 60 ]

gsb 60

92b 60

93b s

e9d 60

90b 60 ) and 2
b 60

96 and 182 60 »

971b and 183 60

9gd 60

990 60 1 and 2
1o0b 60

101d 60 N

102 60

106b 60 1

107 60



L3

TARE €.1. (conlingsd)

_Jape Record Bats
15A fi)e I8¢ Fle
Mo de. Tepes  )ls. Tapes
_Dale Recorded T111e/Bescr 1ot on _Buper® Mingles _Bwmber = Sember
(172, Y Y Cere Bore Videa Nole £10 0-9 Tape ) of ) w» 0
01/26/9% Core Bere Vigeo Mele £10 0-9 Tape 2 of ) 1040 0 1 ang ?
01/21/786 Core Bore V16ee Mole £10 0-9 lope ) of 3 105® p 7]
a1/x/88 TR1.2 Core Bore Summiry--lecalions 04, OB, GB. €12, K6, K9, NS and W12 N0 60
al/x1/8% TRI -2 Core Bore Sammary -Locatlons 07 and 09 1 9
21/3/8% Cere Stralificelion Sampling 122 ?
Wi @B and 90 Core Stratiticotion Sompling 134 .9
N/ Cere Void Reglea Inspecilon Tape ) of 7 131 60
16/11/0? Core Void Reglea Inspecilon Tape 2 of 7 100 60
1/ 11/07 Cere Vold Region Inspection lape ) of ? b 0
N8 Core Veld Reglea Inspecilon Tape 4 of ? u» 60
e Core Vold Bogion laspeciion Tape 5 of 1 190 60
10/11/78? Core Yold Beglon Inspeciton Tape § of ? 1000 0
wnsme? Core Void Reglen luspeclion Tape 7 of ? 1Py ]
10/12/% TR1.2 Core Voie Ezam 139 "
w287 Swiss Cheose Test Patlern Inspect lon 44 10
102/8 Core Dare Test Mole Inspections/Paralie), Concenir ic Scams 140 18
172178 Owdr Vs Sucface (VYertical crack) 47 o0
117278 Sodr Vs Surfoce 08 n
12704 /%% Standing Arsemdlies sl 312 1\ elevition . Tape ) 1000 0
12705796 A1 -2 Core Viéeo Inspection . Tape 2 11354 0
12704786 TR]-2 Core Video Inspection - Tape 3 1080 0
12705788 TRI.2 Core Viéeo Inspection - Tape ¢ 31 0
12706788 TR]-2 Core ¥16eo Inspection . Tape § wed 0
12/06/8% TRI-2 Core Viéeo Inspection - Tape & we 60
12/08/87 Bodris Bed Proding 170® 2
12705 SR/90 Gpdris Bed Proding - excerpls m 10
e2/01/8) Ocbris Bed Rap Probe - Tape ) of & 1970 $?
02/01/97 Swbrts Bed Rap Prode - Tape 2 of & 1900 .2
02/01/9) Swdbris Bed Rap Prede - Tape J of & 9%
02/07/9) Oedris Bed Rap Prode - Tape & of & 2000 ;{
02/07/07 Oedris Bed Rap Prode - Tepe S of & 201° 1)
02/01/97 Sodr s Bed Rap Prode - Tape & of & 202® a
02212/87 Lower Nead laspeclion via Access Mole £5, Tape ) of B 203® (¥4
02/13/91 Lewer Nead laspectlon via Access Mole £S5, Tepe 2 of & . 2040 2
02/13/0? Lower Nead Inspectlon via Access Hole §5. Tape J of 8 20%b '3
02/13/0? Llower Mead Saspection via Access Hole §5, Tape 4 of & 2000 (¢
02/14/07 lower Nead lnspectien via Access Hole 14, Tape & of 8 2070 54
02/15/87 Lower Head Inspection via Access Hole #V4, Tape 7 of @ 00d 62
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APPENDIX F
THI-2 FUEL CANISTER CONTENTS

A 1isting of TM]-2 Fuel canister contents and storage locations 13
given \n Table F-1.

F-3



|

TABLE F-1. TRI-2 FUtL CANISTER CONTENTS

oose Debri st
Partial fuel Assembly End Fitlings AN Poo
Bate Core Solvd. Location
Can. toading Material Ko (nd Box and BPR fuel Core on
Ro. Completed Jib) cr PR Perim. 10 Spider Set End Box Splder Retainer Rods Material Unsegr. 10/01 B1 _ Comments
D-136 12/1V/85 N 2 M ePR,Y 09,5 812 X 1-D K-source
D-141  12/14/85 320 C? L) we E13,M9, KIS m (& 20-C  Unloaded
06,18
k-501  01/01/86 1098 X 19-E Vacuumed materid)
D-139  01/08/86 no ] 9 1] €e,2 1€ One BPR UEF set
D-140 01/09/86 260 14,3 4 X ¥
0-153 01/16/8 345 €2 00,810,084, 14,06, (TR ) /A Unloaded, RWMC
00,G3.P6 010,87
D-155 01/18/86 150 1 [ 1] 2 89,C9,013, ¢ 63.3 GA, K8, e2-C
F12,A5,M8 012,3
D-160  01720/86 245 1 W0.12,2 5 06.012, K2,1 [ 2 APSR
te,m8,2
D-154 01/723/86 652 Pe €e.CS 3l (] A M-source
D-138  01/29/86 27 €12,E3.M12 2 f2, kN 1 3 X 1C
D-137  02/03/86 noed xd 42-0
0-143 02/06/86 14854 X xé -1 No visibiIity
D-151 02/08/86 15944 x® 18- No visibility
D-148 02/11/86 15424 xé 1S -f Mo visibilily
D-157 02/14/86 v9ed xé 21-0 %o visidilinNy
D-146 02/11/86 15204 xé -8 No visibyVILy
0-145 02/219/86 15144 xé 15-C Mo visiblity
0-149 02/24/66 15504 x® 6-0 No visidbility
0-158 02/26/86 15589 xé 15-A Ko visibiNty
D-147 03/0V/86 15514 xd 21-¢ No visibility
D-164  03/04/86 13494 x® 6-f Mo visibility
0-156 03/06/86 16274 x® 18-0 Mo visidINNy
D-152  03/01/66 »7? x® 34-C No visibility
D-150 03/08/86 15054 X3 -0 %o visibility
0-163  03/08/@6 9229 x® 92-8 Mo visidViNly
0-161  03/15/86 10144 xd 6-E %o visibility
D.144  03/16/85 13559 xé 21-C Mo visibiNty
D-165 03/11/86 14574 x® 18-¢ No visibiliny
0-197 03/18/86 133 13 21-A Mo visibility
0-19% 03/20/86 13434 xd 13-F Mo visibility

D-132 03/23/86 e xé 17-0 No visidylitly



$-4

Tale .y (comtiamn)

Can

8.
0.1
[ )8

.16
0-12%
-1

0.1
0.1
o-12

0.1
0-291
.19

0.1%9
.70
-0

0-16)
0.109
9170

p-142
0-108
[ A1)
0-29%

0.1
0.384
[ B R ]

0.-17%
0.100
0.188

0.ty
0180
8N

Mote

Lesdlog Materia)

o7vea
Sva/m
(2220 )

e
(o230 )
04/02/%%

04/0%/00
04/90/00
M/

(AL )
04/12708
/24r00

/1798
0V/Rx/%
0/31/e

0)/33/8%
91/55/8%
/1178

WwIwve
[_"247, ]
W/21/%

09/03/%
10705700
10/90/8
127079

127/
1272398
12726708

12727798
01/82/9)
0/ e?

N /oM
0 /%8 /91
1/00/9]

Core

—Partia) Tuel Ansembly

SESSSRER | KA [L1] | ER—

lad Bon 0md

—Lowie Pobr)s
Salte.
(1 2] Core

a8 Peo)
t¢n 1L ]

L 2 R twia I Ill!![_lll_ (od Bos feiger Qridimw Ty Galevia) Emaem. 1!£!1£l1 — fommmets

1P, 3 4
14299
n»

148
10400
3,7 4

1]
13304
e

0
1878
13264

wn
[ ]
Q

]
W
()]

»)
109
%8

73
193
%

™

In:
27
»e

(T4
10400
%,

e
ear®

o5.mM2
0.612

90.09
n.»

A
»4
@

»ns
7.4
A

o
(TR
1<

»s
104L
na

»J4
29
b, 2

o)
ns
nd

e
(3
»d

1.4
5.0
159
n

18-
2a
[P )

%8
»s
».a

N
»e
-2 ]

eisipitiny
(2132 21215
eVrtot ity

131D ity
visiniingy
vIsIBINNY

visipyiity
sletpiiigy
vistbiNityg

IS IRLIT}
visInd ity
ols1gtiney

£es 28F 2BC RER

Bs v13IDHIVY)
Care bawes, wnlanind
Ceve bawes, wnlandd

Core bwes. wmlastrd

Core Doves, wnleidrd
Cre Dares. mlosdnd



9-4

VABLE F-1 (CONTINUEO}
oose rd TAN Poo)
Partial Fuel Assembly End Filtings 00
Date Core - Solid. Location
Can, Loading Material No [nd Box and oPR fuel Core on
. Completed _ (W) _C&  9PR  Perim. }b Spider Set fnd Box Spider Retalmer Rody Material Unseqr. 10/01/87 Comments
D-171 o0W10/87 953 x X 3¢-A
D-176 01/13/87 WN72b X xb X 22-F
D-179 o0w20/87 VINIb | xb X nc
D-19¢ 0V21/87  1I® X xb X u-0
D-166 01724/87 158 X xb X 36.E
0-186 01/31/87 14 xb % 32-D  A¥r Nft too!
0-185 02/04/87 1138P x X 32-8  Air 11FL too)
D-18¢  03/07/87 440 X X w1
D-193  03/07/87 o X ™
D-215  03/11/87 3¢ X )
0-328  03/11/8? 525 X 1
D-187  03/19/87 86? Y] X 35-F
0-191 03/21/87€  148€ X X ()]
D-206 03/21/87¢ 482 1 m
D-10V 03/21/87¢ 534 1 m
D-N9 03/22/8) 880 A6 35-F
0-190 03/25/81€  221¢ 1 ™
0-183  04/02/87 1039 X X H s8-8 Some air MWFL
D-195 04/02/87 928 A7 X X X 8-C
D-211  04/03/87 994 1 X X X -t
D-208 04/07/87 605 1 X X X 8-2
D-217 04/01/87 9% X X X X Some atr 1HFL
D-182  06/08/87 667 X X X 8-A
D-209 06/15/87 1169 | X X X 35-C
D-21¢  04/16/87 1250 X X x 3.4 Some alr NFL
D-213 0S/0/87 1024 ) X 8-f AVe chisel rock
frageent
0-212 05/02/87 ()] 1 X X X 3.0
D-10¢ 05/02/87 500 (1Y X 1 35.8 86 lower end
0-121  05/02/81 197 X X X 19-C
D-207 05/0%/87 1067 X x X %<
D-1¢  05/20/87€ 298¢ X m
D-219 05/20/87C  668° 88 btm CB.bim ™l
0.220 05/22/87¢  494¢€ X X ™m



(S

a1 0.0 (canimate)

Leere Prpe!ly
N TANT LN AN TTT T — (AT LT S— 148 Poel
fete Core talra. lecallon
Cos. tedding WMWaterial S [ad Son one [ ) 1ol Core [
M C(mmisted () _CR 9 Owtim, L0 Lad a2 iaifer @midlmcx Gofy Gaterla) @ew. 1R/
0.107  @4r22/07¢ )¢ H H nl
0120 0%/22r8)¢ 108¢ 1 X ALt}
0210 @A/ b Il 1 i
[ BRIt Y, 7, 1] 1009 a10 [ 1 [ { [ { LN}
0-2%¢ /oAt [ 11 A% Oa ng
0-224  08/0%/®) £, 1Y €10 him 1
0.2 43 V87 1084 €9 bim 09 BMe
8.277  08/05/07 (Y] 00 X 260
.20 0M/0M/W) 3 | 1 M0
0.277 N (3] .01t L P
[ B2 VAT, )] “? Lonsye I 244
0.3 ®\VE) 1083 9210 ota M9 dia 1 194
I3 //B? 1088 (})] ] I s
aT™ 08/ 19%/97 $42 [ [ )] 244
8.231  ew21/8? i [ ) M4
.28 OG/2U/B) [_ ] ps.le ™4
-7 @AW 3 s Ce »-9
-0 OV/20/W7 ”2 (7] 9.0
0.2 0)/TVW! [ %) (43 {] [ 1 I °4
122 OiBVE) 1040 012 s I T
0.8 01 VWM [ ] C12 ote [ [ N4
0162 0l/0M/®) 1029 0 s LI
0.2¢6 01/01/07 1068 84,09 ¢
82712 01/ 0%/ n? « [{ N2} 3.
5.212 o01n0/s07 ) 0,50 ) Na
0.219 O01N2/07 1000 0.6 n.0
0.27  01V4/01 %! (¢ WIS 14 ote nd
0.277 ewMIM/MWMY 608 [ -] 1).64 nL
(2, W ITAL T, ) 84) 13,63 Y ]
p.20%  OwNV/W? [ 3]} 12.67 [ 2.4
b.208 OV N/} (V1) 68.r9 [ 1 24
0-200 01721/9) 53 "2 dte L [ na

Loawr ents. @
[ g

lowge onds, | APSA
1 awpr onds

Leawpe onls

(S 200 (¢ Vnaw emir
4

Beck, £-9 tocore
101tr. string

Lowms ondy
Leawr vels

toaer caft

Lowwer eods

Test patters

lowr caln

6 wis-Core nsir.
138 64 o tosl
paliere

Test patters. Youmr
eedt

Lteamr eadh
Llawer onds
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WABLE F_} {CONVINUED}

Can.

D-284
D.205

0-203
0-27%
D-.200

0.2082
0.292
0-293

D-201
0-29¢

0-208
D-295
0-209

0-203
D-294

0-300
D-129
0-301

0-307
0-308
0-305

D.298
0-291

0-304
0-173
D-172

0-235
0-290

D-232
D-234
0.233

D-23%6
0-238

Date
Loading

Completed

08/03/07
08/01/07

08/05/087
08/08/87
08/00/07

08/0%/07
08/12/87
08/12/87

08/14707
00/16/07

08/21/87
08/25/07
08/25/87

08/26/87
08/3/87

0%/03/83
99/03/87
09/02/07

09/10/07
0%/11/07
03/ v/87

09%/12/81
09/18/87

0%/11/81
09/11/87
0/ /87

09/20/07
0%/20/87

09/19/8Y
09/19/07
09/23/087

09/24/081
0%/25/81

Core
Material

n3
1072

954
100
1079

1680
1066
929

nze
1024

1260
1085
n2

ne
1088

1299
1216
183

986
1020
1019

1204
no

1058
104%
10N

912
905

1255
1092
ns?

1004
1192

Partial Fuel Assembly

[{] [ 11 ferim. J0 Splder Set

K bte M ble
t2 blm

f12 bte [ 11 bim
611 dia 013 btm
E13 bta £12 ble

10 bim £10 bim
G13 dte F13 Dla
012 bis G12 bte

H12 bim H1J ble
K11 bte 614 ble

£ 11,610
14,69 K10
.2

H10,AN W9
(ALSA1]

wio,m12
Rnio,m?2
011 bta N1 Dila

f15 blm
G1S ble
14 ote

L12 dla L13 bim
L9 bim HIS bim

010,K14
L4,
L15 bla

PN bla
K15 otla

P10 bim N9 dla
P12 dta
P8 bte 06 bile

09 bis P9 bies
L1} ®5,K4

End Fittings

%o tnd Box and

ind fox

Spider

PR

Retalner

Loose Debrls
1AM Poo)
Solid. Locatlon
fueld Core on
Rods Mater’tal Unseqr. 10/01/87
X X 26 -
¢ X 26-C
13-C
X 19-0
X 30-8
X
13.0
30-A
30-0
30-C
19-A
kL]
n1
X 10-¢
10-A
X X
X
10-0
X X
X X 10-¢
X X 19.8
X 13-f
X 13-¢
30-¢
X 13-A
X X 30-f
4 3
X
X

Comments

APSR

13-0

G404

Lower ends
Lower ends
Lower ends

Lower ends
Lower ends

Lower ends, APSR
Lower ends

10-8

APSR

Lower ends
Lower ends

Lower eads,
Gaa0y












