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ABSTRACT 

l he purpose of t h t s  document t s  to update the TMI-2 Acc tdent 

Evaluatton Program Sample Acqu t s t t ton and E xamtnat ton Plan to December 1 ,  

1 987 . Addt t \ons t o  the prev\ous plan ( E GG-TMI -7521 , february 1 987}  \nclude 

the results of sample acqu t s t t tons and examtnattons and reactor d t sa ssembly 

a c t t v 1 t 1es conducted between December 1 986 and October 1 987 . The p r \ n c t pa l  

f tnd\ngs from recent sa�le acqu t s t t tons and examtnattons and reactor 

d t sas sembly a c t t v t t tes are as  follows: 

o A rev\sed est t�te of damage and recon f 1 gurat ton of the core has 

been developed , as follows : 

Core Reg\ on 

St t l l  standtng rod bundle geometry 

loose debr t s  ( unmelted and prevtously molten core 
mater tal m\xture) below the cav\ty \n the upper 
core regton ( the cavtty was 26% of the 
ort gtnal core volume) 

Prevtously molten core mater tal 

Retat ned t n  core boundary 
E scaped from core boundary 

Percent of 
Core Mater \ a l  

1 9  
1 6  

42 

23 

35 

o lhe pr1mary mtgratton path of the molten core matertal tnto the 

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

east s t de (adjacent to core pos t t tons P5 and R6) of the core near 

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

regton compar tments between the ba ffle plates and the core 

barrel; ( c )  through the flow holes t n  the lower gr1d  to the core 

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

pr 1mar11y below core po�t t tons P5 and R6. 

o The gutde tube bottom and nozzle top of the \n -core tnstrument 

structures below core pos 1 t ton R7 are ablated. The nozzle t s  

welded to the reactor vessel head. 
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1"1-l ACCIDENT E VALUATION PROGR� SA"Pl£ ACQUISITION 

AID (lMIIATIQI PLAI fOR F Y -1988 AID BEYOND 

1 .  J•TRDDUCTION 

1 . 1  Purpose and Intent 

The purpose of the Three "'le Island Unt t  2 (TMJ -2)  Acctdent 

Evaluation Progra• s._,le Acqu t s t t ton and E xa•tnatton (AEP SAil) ProgTa. t s  

t o  develop and ,_,l�nt a test and \nspect \on plan that ca.pletes the 

current -cond t t \on characte r t zat ton of: ( a )  the �1-2 equt�nt that .,Y 
have b�en �ted by core da .. ge events and (b) tht T"I-2 core f l sston 

product tnventory. The character tzat lon progr .. \ncludes both sa.,le 

acqu l s t t tons and ex .. tnat tons and tn s t t u  Measur�nts .  F t s s t on  product 

character\zat\on tnvolves locattng the f t s s ton products as wel l as 

deter•tntng thetr ch .. tcal for• and .. terlal assoc\at ton. The tntent of 

th\s doc�nt \s to  descr l be the T"l-2 S..,l �  Acqu t s t tton and f x.-tnatton 

Plan tn a .. nner that provides suff \clent lnfor .. t ton for •stand alone• 

ca.prehens l venes s .  

1 . 2  ProJect Genests 

The T"J-2 sa.,le acqu t s t t ton and exa•t natton v\11 bt acco.pl l shed tn 

accordance vtth U.S .  Depart.ent of Energy (DOE ) contractor bustness 

pract tces . These practtces requtre r i gorous project planntng. control.  and 

report t ng to ensure that gover�nt-funded research prograas are 

acca.pl hhed In a wy that .,x t•hes research r�sults and the effect he 

ut t l t zat ton of progra• resources. The TMI-2 AlP SA&E Plan vtll provtde 

those assurances. 

lh \s  Plan ts part of the EG6G Idaho, Inc .  (EG&G) TMI -2 Progr� 

Projec t .  which t s  described \n  the E G&G  T"l -2 PrograMs D\v \s \on Master 

Plan, Revts lon 1 ( to be publl shed ) .  Included tn thts  Master Plan t s  an 

outltne of the T"I-2 Progra•s Work Breakdown Structure (WBS ) .  The SA&E 

progr .. ts  ca.posed of two (level 4) tl�nts: sa.,le Acqu t s t t \on 
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(WBS No. 751 400000) and Sampl� Examtnat1on (WBS No. 755400000 ) .  These two 

elements are w1th1n the TMI-2 Acc\dent Evaluatton Program ( level 2 WBS 

No.  758000000 ) .  

The TMI-2 Acc \ dent Evalua t \ on Program w1 1 1  accompllsh the DOE's 

program object t ves of understandtng the TMJ-2 acc 1 dent ,  d t ssem\nat t ng t h l s  

knowledge to  the nuclear tndustry. and ald\ng \n  the resolut\on o f  severe 

acc t dent and source term 1 s sues . The program's work t s  d \ vlded 1nto four 

elements: 

1. 

2 .  

3 .  

4 .  

E xam\nat\on Requt rements and Systems Evaluat1on. 

Sample Acquls t t t on and Exam\natlon, 

a 
Data Reduct \on and Qua l \ f \catton,  and 

lnformat\on and Industry Coordtnat ton.  

The E xam\nat1on Requtrements and Systems Evaluat\ons element \s  respon s t ble  

for def\n\ng program scope and techn\cal objec t \ ves , def \nlng sample 

acqu \ s \ t \on and examt nat\on data requ\remen t s ,  determ t n \ ng the acctdent 

scena r l o ,  and prov\d\ng a standard problem and applytng the research 

results to ald tn the resolut\on of the severe acc tdent source term 

t ssues . The Sample Acqu \ s t t ton and Examtnat\on element 1 s  respons \ble for 

obtatnlng the spec t f led samples fro. the TMI s \ te, for examt nat t on of the 

samples. and for reportlng the examlnat\on resul t s .  Data Reduc t t on and 

Qua l t f tcat \on \s respons \ble for developtng and ma tnta t n t ng the TMJ-2 data 

base and for evaluattng and qua l \ fytng on - 1 \ ne tnstrumentatton and recorded 

dat a .  lnformat\on and Industry Coord\na t \ on 1s respons tble for \nformat\on 

transfer, coordtnatton of revtew and consult tng groups , \nterfactng wtth 

other source-term research progr�ms , and coord \nat \on of the TMI-2 standard 

problem exer c t s e .  

a .  Ana l y t t cal  and E xper tmental Support \n Rev\ston 4 of the Master Plan.  

2 



lhe tasks v\thtn tht four work el.-ents are destvned to acca.pllsh the 

followln9 technical obJectives: 

o ldtnttfy and quanttfy the ptr,..ters and processes wfttch 

controlled the provresston of da .. ve to the lover core support 

ass.-bly (CSA), tnstr�nt penetration nozzles and vutde tubes, 

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

o Dtteralne the plant�lde fission product behavior (source tera), 

concentrattn9 on release froa the fuel and transport and 

rttentton In the prt .. ry coolln9 syste., 

o Prov\de 1 data base that contatns the exaalnatton (and analysts) 

results. 

o Provide a standard probl.- of the T"l-2 accident that Includes 

the ex .. IB�tton results and against which the severe accident 

analysts codes and .ethodolovtes can be benc�rked, and 

o Apply the T"I -2 accident evaluatton research toward resolution of 

severe accident source tera technical tssues. 

The S..,le Acquisition and fxaalnatlon el..ent Is spectflcally 

responsible for the collection of saaple .. tertals fro. the TMJ-2 plant, 

the ex�alnatlon of those saaples (to provtdt the data specified by the 

Ex .. \natton Requlre.ents and Syst�s Evaluation el.-ent), the 

Interpretation and reporttng of the exaatnatton results, and the 

coordination of ex .. \nat\on actlvlt\es at other laboratories. Thts progra• 

el..ent Is also responsible for provldtnv engineering support for the 

s.-plln9 acttvlt\es and for saaple shl,.ent. 

1.3 Background and History 

Althouvh the March 28, 1979, accident at TMJ-2 Involved severe da .. ge 

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

3 

• 



1 
safety of  the pub l 1 c  \ n  the a�ea. That such a severe core d 1 srupt1on 

acc \ dent would have no consequent hea lth or safety effects has resulted tn  

the quest\on\ng of ear l \ er 1 1 ght water reactor ( LWR) safety stud1es and 

est\mates . Jn an effort to resolve these que s t \ ons , several major research 

programs have been 1ntt 1ated by a var1ety of organ1 za t 1 ons concerned w1 th 

nuclear power safety. The U . S .  Nuclear Regulatory Cornm1 s s 1 on (NRC) has 

embarked on a thorough rev\ew of reactor safety t s sues , part 1cularly the 

causes and effects of core damage acc1den t s .  lndustr 1 a l  organ 1 za t 1 ons have 

conducted the Industry Degraded Core Rulemak\ng ( lDCOR) program. DOE has 

estab l \ shed the TMI-2 Program to develop technology for recovery from a 

ser \ ous reactor acc \ dent and to conduct relevant research and development 

that w1 1 1  substant \ a l l y  enhance nuclear power plant safety. 

l mmed\ately after the TMJ-2 acc1dent , four organ1 za t 1 ons w \ th 

1nterests \ n  both plant recovery and acc \ dent data acqu 1 s 1 t 1 on formally 

agreed to cooperate 1n these area s .  These organ\ za t 1 on s ,  commonly referred 

to as the GEND Group.-§eneral Publ 1 c  Ut 1 1 1 t 1 e s ,  tlec t r 1 c  Power Research 

Inst1 tute , �uclear Regulatory Cornm1ss 1on, and Qepartment of Energy--are 

presently act1vely \nvolved 1n reactor recovery and acc1dent research. At 

present, DOE 1 s  prov1d \ng a port 1 on of the funds for reactor recovery ( 1n 

those areas where acc1dent recovery knowledge w \ 1 1  be of gener 1 c  bene f \ t  to 

the U . S .  LWR 1ndustry), as well as  the preponderance of funds for severe 

acc1dent techn 1cal data acqu\ s \ t 1 on ( such as the exam\nat\on of the damaged 

core ) .  However,  the core exam\nat1on, rather than be\ng an open.ended 

program of sc \ent \ f \ c  \nqu \ ry ,  must be well planned and executed and must 

be des \gned to meet spec 1 f \ c  techn1cal object 1ves. 

lhe EG&G 1nvol vement w1th the TMI-2 acc \dent has been cont\nuous, 

1 n 1 t \ al l y  prov \ d \ ng techn \cal  support and consultat1on from the Idaho 

Nat \ onal Eng1neer1ng Laboratory ( INE l ) .  J n  1979, EG&G rece\ ved an 

a s s \ gnment from DOE to collec t ,  analyze, d\str\bute, and preserve 

s 1 gn \ f 1 cant techn\cal \nformat1on ava 1 1able from TMI -2. In 1981, the 

techn\cal \nformat \on a s s \ gnment was expanded to \ncl ude conduc t 1 ng 

research and development a c t \ v \ t \es 1ntended to effect\vely explo\t the 

gener \ c  research and development chal lenges at TMl-2. In  conjunc t \ on w\th  
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thts ••P�nded •sstvn.ent. an orf'ntzatton el�nt for Offstte Core 

(a .. tn•tton W�s d•veloped . Thts evolutton conttnued; tn January 1985, DOE 

agr-.d to ••Pind the E G&G  tnvolv..,nt to tncl ude an evaluatton of the '"l-2 

•cc td•nt tbtt vould develop •n understandtng of the acc tdent 

sequence-of-•vents tn the area of core d,..ge and escape of core 

rad\onucl tdes ( ftss \on produc t s )  and .. ter t a l s .  The T"J-2 Acctdent 
2 

E valU�t ton Progr .. docu.ent \�l�nts the January 1985 avree.ent, 

def\nes the progr .. requtred to understand the acc tdent , and contatns the 

vutdel tnes and requtr ... nts for TMJ-2 sa�le acqu t s t t ton and ex .. tnatton. 

The T"J -2 AEP SAil Plan evolved froa the requtr�nts set forth tn 

Reference 2 .  The progra• descr tpt ton provtdes the guidel ines for the 

postacctdent core condl t ton and ftsslon product 1nventory 

cbtracter l zat ton. E x  .. tnat ton requlr�nts docu.ents wrttten previously 
3 

tnclude the GE•o Planning Report 001 and the TMJ-2 Core E x  .. tnat1on 
4 

Plan. The current progr .. description docu.ent ts  an extenston of the 

precedtng ex .. tnatton requtr�nts docu.ents vtth appropr tate add t t lons and 

changes to account for enhanced understanding of the T"J -2 acc tdent and the 

resultant refln.-ents In sa.ple and exa•lnatton requl r..,nts .  

The al ready-caipleted port ton of thts SA&f progra• 1nc ludes t n  s t tu 

.. asur ... nts and sa.ple acqu t s l t ton and exa•lnattons Involving prtvate 

ortanlzat lons and state and federal agenc tes . J t  has provtded the 

postacc 1dent core and ftss ton product end-state data that tndtcate the 

follovlng: 

o large regions of the core exceeded claddtng .. l t 1ng (-2200 l) . 

and slgntftcant fuel l l quefact 1on by .olten z l rcaloy and s� 

fu•l .. l t 1ng occurred v1 th t�eratures up to at least 3100 l.  

o Core .. ter tals relocated tnto the RV l�r plen� retlon fraa the 

core, leavtng a votd 1n the upper core region equivalent to 

approxt .. telJ 261 of the ortglnal core vol � .  Over 20 .. tr tc  

tons of core and structural .. ter l a l s  nov restde 1n the SPiCe 

betveen the RY bottoa head and the e l l tpt lcal flow d\str lbutor . 
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o F \ s s l on product retentlon \n  core mater \als  \ s  s igni f icant , and 

the retent1on of f 1 s s 1on products out s 1 de the core was pr1mar 1 1 y  

\ n  reactor coo11ng sys tem ( RCS) water, water I n  the basement , and 

1n basement concrete. 

S \ gn \ f t cant consequences resu l t i ng from these f 1 nd1ngs Include 

( a )  \ncreased techn1ca1 1nterest 1n the TMI-2 accident because \ t  

represents a severe core damage (SCD) event In full-scale and prov\des 

ev1 dence of a large d 1 f ference between actual and pred1cted SCD event 

offs \ te radlat lon release; (b)  a recons\derat1on of the plans and equ\pment 

for defuel\ng the TMI-2 reactor ; and ( c )  an expans1on In the TMI-2 acc 1 dent 

exam\nat\on plan to determ\ne the release from the fuel of the lower 

vola t \ 1 \ ty f \ s s ton produc t s .  

The 1ncreased techn1cal 1nterest \nduced the formation ( 1986) of  a 

Jo\nt Task Force on Three M \ l e  I s land 2 by the Comm\ttee for Safety of 

Nuclear Jnstal l a t \ ons (CSNI ) of  the Orga n 1 z a t 1 on for Econom\c Coopera t 1 on 

and Development {DECO ) .  The task force Inc l udes representat ives from nine 

fore1gn count r i es that 1nd1cated a des\re to exam1ne TMI -2 samples.  

Seventy-e\ght TMI-2 core mater 1 a 1  samples were d 1 s t r 1buted to eight foreign 

laborator1es 1 n  1987 . 

Sec t \ on 2 of  t h 1 s  report conta\ns an overview of the guidelines and 

requ1 rements set forth \n the TMl-2 Acc\dent Evaluat\on Program document ,  a 

desc r 1 p t 1 on of what would be requ\red to meet these gu1del 1 nes and 

requ 1remen t s ,  and a proposal for sample acqu1 s 1 t 1on and exam1nat1on tasks 

that can be accompl \ shed w\th\n the ava\lable resources .  Sections 3, 4, 

and 5 conta\n deta \ l s  of the proposed SA&E task s .  Sect 1on 6 summa r 1 zes the 

techn\cal  and adm\ n \ s trat\ve support for management of the SA&E Program. 

Sec t \ on 7 I s  a summary conta\n\ng the cost and schedules for the proposed 

SA&E program and the summary descr 1pt 1on of how the author 1 z 1ng of the 

performance of work further subd\v\des the WBS and prov\ des controls dur i ng 

the work a ccompl \ shmenl. Append \ x  A I s  a 1 \ st of TMI-2 acc \dent reference 

documents for use \n plann1ng and perform1ng the SA&E program. Append \ x  8 

t s  the 1 1 st of spec \ f 1 c  TMI -2 samples del 1 vered to the CSNI task force. 
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Apptndtx C t s  a GPUN t•chntcal bull•ttn l t st tng th• cor• co.pon•nt 
tdent t f tcatton .. rktng. Append t x  0 ts  th• T"J -2 AEP sa�l• tnv•ntorJ and 

dt spos ttton l tst . Appendix E ts th• l tbrary l t st of t•� r•cordtngs of 

vtdeo surveys and � ttor,ngs of the IV tnt•rnal s .  Append t x  f t s  1 teblt 

shovtng the cont•nts and JNEl storag• locattons of th• T"J-2 cor• .. tertll 

shtpped to JNEl tn fu•l cantst•rs for stor•g•. 
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2 .  OVE RVIEW 

2 . 1  Overview of SA&£ Requ i rements fro. the 

Acc i dent Evaluation Program Document 

The TMI-2 Accident Eva luation Program document2 states that 

substantial contributions can be made to the resolution of SCD acci dent 

technical I ssues by devel oping an understanding of the TMI-2 accident 

sequence and consequences. These \ssues were combined Into three broad 

technical areas: reactor system thermal -hydraulics,  core damage 

progression and RV failure,  and f i ssion product release and transpor t .  

lhe TMI-2 Accident Evaluat1on Program document Includes a l isting of  

the techn\cal I ssues to  be addressed In  T"I research . To ensure optimum 

results from available program resources, the technical I ssues were 

prior i t i zed, a s  shown I n  Table 1. Two prioritizat ion c r i teria were used. 

The f i r st c r i terion I s  the potentia l of the TMI -2 sample exa•l nat l on data 

to directly enhance the under standing of each I ssue. I ssues that could be 

addressed direc t l y  using data that can be obtained from TMI were 

priorit i zed a s  high. low or medium pr1or 1 ty was a ssigned to I ssues that 

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

priorit i za t i on criterion I s  based on the relative Importance of  each I ssue 

to the understanding of severe accident source terms. These second 

priorities were obtai ned from recommended pr ior i t ies from I ndependent 

Industry research and from engi neering j udgment of the relationship of the 

technical I ssues to the environmental source term. 

l he SA&E tasks wi l l  provide data to Identify and quantify the 

mechanisms control l ing core damage progression and f \ sslon product release, 

transpor t ,  and retention . The baste data needs, a ssociated samples from 

the plant,  and the overall  priority of the acqu 1 s1 t \on and examination 

tasks are summarized I n  Table 2.  The rela t i ve priority of the acqu i si t ion 

tasks I s  based on a subjective weighting of the a ssociated technical 

\ssues, applicability of the TMI-2 data to the I ssues, and applicabil ity  of 
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TABLE 1 .  PRIOR J l lllO l lSl Of TECHNICAL ISSUES TO BE ADDRE SSED 
VIA TRJ RESEARCH 

Appl led ton 
of Data 
to Issue Prlor t tr 

Rttc tor Sxs t .. Ther .. 1 -Hxdrau1 1 c s  

1 .  Coupltng between core degradatton, RV 
hrdraul tcs .  and ftsston product behavtor 
(tnlttrated severe acctdent code) 

2. Reactor srst� natural convectton 

Dtrect 

lndtrect 

Core O...ae Progress\on and Reactor Pressure Vessel Fat lure 

1 .  O...ge progresston tn core 

2. Core slu.p and col lapse 

3 .  RY fatlure .ades 

4. Hrdrogen generat ton after core dtsrupt1on 

S .  Alpha 110de contatn.ent fanurei 

Ftsston Product Release and Transport 

1 .  Release of low-volatt l t ty f tsston 
product s  dur tng fuel dttradatton 

2. Ch�tcal react t ons affecttng f tsston 
product transport 

3. Tel l ur \ �  behavtor 

4. rtsston product and aerosol deposttlon 
tn the RCS 

S. Release of control rod .atertals 

6. Aerosol generat ton -.chant s•s 

7 .  Revapor tzat lon of ftss ton product s  
tn the upper plen� 

8 .  Core-concrete tnteractton 

Dlrect 

Dtrect 

Dtrect 

Jndtrect 

Dtrect 

Dtrect, 
\ndtrect 

Jndt rect 

lndtrect 

lndtrect 

Dtrect 

Dtrec t .  
tndtrect 

Jndtrect 

Indlrect 

Htgh 

�d \ .. 

H\gh 

Htgh 

Htgtl 

Htgh 

Htgh 

Htgh 

Htgh 

low 

H\gh 

Htgh 

low 

a .  Stea•-exploston-acctlerated •tss l le penetrat ton of reactor butldtng 
va l l .  
-------------------------------------------------------------------------------------------------------------- · 
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lf.lll 1. PIJOIIllltD LIST Of 1"1 DAlA .((OS AID �ll ACQUISIIIO• lASKS 

Prior It lut \on CrHula 

Dati AppHca-

Data 
bllltr for 

htablhhlng Overall 
Sa��ple Dila Technical• Appllca- Cons Is tent Pr lor lty of 

Prl .. ry Data Meeds Acqu Is It I on Juue(s) lllllty to Ace I dent Acqul sIt I on 
fr08 1"1-1 luks PrlorUy Issue Scenulo Tut c-nts 

I .  Gross structure of core, a. VIdeo �robe data High High HICJII High •• VIdeo Inspections are high-
core support structures, throug core bore priority lnfor .. tlon needs. 
lnstrUftent structures, channels (core and 
IPY lower hcid lower plen•) 

b. TQP09riphy of core and 
lower plenUM regions. 

High High Hlgtl High b. Acoustic characterization of 
hlrdp<}n belov debris bed Is 
planned. 

c. Acquls It I on 
bore 

of core High High High High c. Qualitative data fro. core 
boring will provide valuable 
Insights Into d..,ge. 

� 
0 1. Peak te.perature, .. Distinct fuel usetllllly High Hl9h High High a. Will provide data on core bound-

core and core support Sillpltl. ary conditions (radtal1y), con-
.. terlals Interactions, trol and polson rod behavior, 
and core boundary and fuel degradation. 
structure�. 

b. Core bore sa.,les plus High High High High b. Core bores are prl .. ry sa.ples 
video characterization for deter•lnlng te.peratures, 
to correlate with .. terlals, and fission products 
eJa•lnatlon results vs locatlen In the core and 

lowr plen• 

c. large volUMe sa��ples High High High High c. •ecessary for e•trapolatlng 
of core and lovrr s .. ller s���ple .. terlal and 
plen• debrts fission product data and for 

debels bed characterization 

d. Core for•r vall High "'diUM "'dl• "'dl•· d. "'Y not be reqvlred If Intact. 
s���plu. HICJh 

e. Core support 
Sillplts 

usrllbly High High High High e. E•tent of da .. ge (ch .. lcal and 
ther .. l Interactions) needs to 
be dehr•lned 

, . Jnstru.nt structures High High High High f. Very 1-,ortant to assess veuel 
Slllplts failure .clu 

g. Reactor vessel wall High "'diUIII "'diUII "'diUII- g. "'' not be required If 
sa��pln. High unCW..ged 
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lAilf 1. (con ll nued I 

Prlarlllzillon Crllerll 

Dih Appllu-
blllty for 

Dill hlibllshlni Dferill 
Silliple Dill t.chnlul' Appl lu- Cons Is lent Priority of 

Prl .. ry Dill Nerds Acquisition hsue( s) bl 1111 to Accid ent Acquls It I on 
fr.:. 1111-1 TiS In Pr lor It! Juu. SuNrlo 11sll c-nls 

c. Retilntd fission ... Sluclgr SMples. Mlitlb towb Mlgtl Ml9h- • • KAJar flnil fission product re-
products In ltrdh• posltorles 1re llnown to be llle 
contiln.rnt bis .-.nl IV 1nd \he cont il�nt bAse-

•nt. Uncertilntr In cont1tn-
��tnt Inventory Is still lArge. 

b. au.-.nt concrete w•ll HI glib towb High High- b. RIJor fln1l fission prod uct re-
UIIIPles. ltrdl .. posltorles •rt known to be the 

RV 1nd the con\iln.nt bise-. 
11tnl . Uncertilntr In cont1tn-
��tnt Inventory Is still lirgt. 

D. Rtlilned fission In Mont specified.' HI glib LoJI �d l .. towel ... lllest ex••lnillons ind dill ire 
trinsport pithlll•r prl .. rllf for definition of the 
ouh Ide tilt RCS 1ccldent scen�rlo. TIM ulst-

- excluding the conliln- lng dill require .are ev1lu1-
'V ��tnt bis.-.nt tlon to (i) 1ntegr1te the lnfor-

.. tlon Into the 1ccldent scen1r-
lo ind (b) deter•lnt the need 
for iddlllan�l sa.ples/cllti. 

£ .  Fission produ ct .. Fission product ch.-lcil High "rdl• ltrdl• ltrdl•- •• Appllcibllltr of dill obtllned 
ch.-lul for• for• fr.:. 111 cart Hlgll to ditt lo fission product ell.--

.. ter lil SIIIIPltl lcll for• during the lccldenl 
needs conflr .. lorr ew1 1u1t lon . 

•• Rue tor ,,,, .. .. Upper plen• lf111Ptri- ftrdiUII �dl• l ow "rdiUII· .. Re1ctor srst.- n1tur11 conwec-
niluri l convect I on lure distribution low lion heillng 1111s low In TMJ. 

The confoundlni effect of I PYIP 
tr1nslenl will .. ke It difficult 
to eviluitt n•tur•l convection 
cells In the RV. 

§. ln-v•ssel coupling of Dill lcqulsltlon \isks High Medl .. Mc!dl• MfdiUII· .. lnd-sllt• chirlcterl zitlon dl\1 
core de9rldltlon, 1•. 1b, 1c, 1d, 111 High vlll hive to bt coupled with 
\her .. l-hydr•u llcs . qulllfled on-line plin t dill 1nd 
1nd fission product rtlctor syst .. s .adels to define 
dtpos It I on consistent 1ccld .. t scen1rlos. 

Coupled phen�c•n onlr be 
estl .. tecl froa c ... sensltlvltr 
CllCUlit Ions. 
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the data for establ 1 sh 1ng a �ons \ s tent understand\ng of the acc1den t .  The 

pr\or \ t \ zat \on process produced a 1 \ s t  that a s s 1gns h 1 ghest p r 1 or 1 ty to 

samples and exam\ na t \ ons that w\11 prov\de data that d 1 rect l y  charact er 1 ze 

core damage progres s 1 on and f \ s s 1on  product release from the fuel . Next \ n  

relat \ ve 1mportance are data that w \ 1 1  character 1 ze ret a \ ned f 1 ss 1on  

products 1n  the conta 1 nment basement, f 1 s s 1on product chem1cal for•. and 

s t r uctural da.age w \ t h \ n  the lower plenu.. The lowest p r 1 o r 1 t y  data are 

those related to f \ ss 1on product retent\on \n the pr\mary coo11ng system 

and s t ructural peak temperatures. Add \ t \onal data to character1ze the 

retent\on of f 1 s s 1 on products 1n the conta \ nment (excl u d 1 ng the baseMen t )  

and aux1 1 1ary bu\ l d \ ng transport pathways are not requ1red a t  t h 1 s  t 1 .e. 

The sample acqu1 s 1 t \on tasks are 1\sted \ n  Table 3. Th\s  1 1 s t 1ng 

reflects the pr\or \ t 1 za t 1 on establ\ shed 1n Table 2 as  wel l  as  the 

ava 1 la b 1 1 1 t y  of samples and the sequent 1 a l  need for the data to prov1de a 

cons \ s tent understand\ng of the acc1dent. for \ns tance, the core bore and 

assoc 1 a t ed v\deo and acous t 1 c  1nfor.a t 1 on w 1 1 1  prov1de data relevant to 

core da.age progress \on and f 1 s s 1on product retent\on \n  the core 

mater \ a l s ;  therefore, these samples are 1\s ted before samples of the CSA 

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

samples w \ 11 not be ava\lable unt \ 1  the core has been r emoved from the CSA. 

The bas 1 c  data/measurements 1 1 s ted \n Table 2 cons 1 st of peak 

temperatures; phys\cal and chemlcal state of the core and structural 

mater \ a l s ;  phys \cal and che.1cal 1nteract1ons between the f 1 s s \on produc t s ,  

core, and structural .ater 1 a l s ;  the chem\cal form and concentra t 1ons o f  the 

reta\ned f \ ss 1 on products \n the core and RCS; and the f 1 ss 1 on product 

transport pathway w\th1n  the conta1nment and aux\1\ary bu1 l d 1 ng .  The 

measurements  are requ1red \ n  s u f f \ c 1 ent nuMber to map the d \ s t r \but 1 on of 

the character 1 s t 1 c be1ng measured. The data/measurement s  needs are 

rev \ ewed , \nclud1ng pr\or TMI-2 core exam1 nat 1on plan accompl \ shmen t s ,  \n 

the follow\ng paragraph s .  The \te.s are d \ scussed \n ( a )  the order of 

pr\or \ t y  as  1 \ s ted 1n  Table 3 and (b) as  \ t  appeared \n 1985 when the TMI-2 
2 

Acc\dent Eva luat \on Program document was prepared . 
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TAll( 3 .  SUMMARY Of PRIORITIZED S�PlE ACQUISITION TASKS 

1 .  Central cort bore to the lower core suppor t plate and vtsual 
exMtnatton. 

l. Ctfttral core bore to the lower head and vt sual exa•tnat ton. 

3. larve vol� sa.ple fro. upper debr t s .  

4 .  Topovraphf of the crust below the debr t s  bed . 

5. "'d-radtus core bores to the lower plenu. ( 3  bores ) .  

6. local larve-vol� sa.ples of debr t s  fro. the CSA reg\on. 

1.  Local larve-vol� sa.,les of  the debr ts  rest\ng tn  the botta. of  the 
RY . 

8. Two tntact, pirt - length fuel ass.-bltes fro. control rod and potson 
rod locattons. 

10. lu.-nt se�l\-nt SMPlts. 

1 1. Concrete sa.,les fro. contatn.ent bas.-ent walls and floors .  

12. RCS surface and sedt.ent sa.,les fro. A- and B-loop stea• generator s ,  
pressurtzer, hot leg RTO ther�l l s .  and stea• generator �nwaJ and 
handhole cover s .  

1 3 .  Sa.ples o f  the tnteract\on zone between core �tertals  and the lower 
CSA. 

1 4 .  Sa.ples of the \nteractton zone between the tns tru.ent gutde tube 
structures and core �ter t a l .  

15. sa_,les o f  the tnteractton zone between the R Y  lower head sur face and 
the lower core debr t s  �ter t a l s .  

1 6 .  sa_,les o f  the 'nteractton zone between the core for.er wa l l  and the 
core. 

11. f tss  ton product reten
_
tton surfaces tn upper plenUII. 

18. Upper plen� leadscrews . 

19. Upptr end boxes,  control rod sptder s ,  and holddown spr\ngs fro. top of 
the core. 

l S  
• 



2 . 1 . 1  Core Bore Sampl es (Table 3, Tasks 1 ,  2. 5, and 9} 

Core mater\al  samples are requ1red that w \ 1 1  a l low mul t 1 d1mens 1 onal 

(ax \al , rad\al , az \mutha l )  \nterpretat\on of core damage ; \ . e. , cladd\ng 

mel t \ ng , fuel 1 \quefac t \ on and relocat\on, freez1ng of the molten core 

mater \ a l s ,  and subsequent remelt\ng and slump\ng of the core Mater \ a l s .  

T h \ s  requ\ rement neces s \ tates a number o f  con t \ nuous a x \ a l  sa�les of core 

mater \ a l s  through the core and lower plenum reg1on s .  Th\rty core bore 

samples are \dent \ f \ed:  ten h\gh-.  ten med\um-, and ten low-pr \or \ t y  

samples. 

The core bore removal w\ 1 1  prov\de access \nto the lower core and 

plenum reg\ons for closed-c 1 rcu\t  telev\s\on (CCTV) v\deo probes. 

Acqu \ s \ t \on of the core bores w\ 1 1  prov\de access for 1nser t 1 on of the CCTV 

v \ deo camera \nto the center of the core and lower plenum. The CCTV w \ 1 1  

prov\de v \ sual exa•1nat\ons of  the extent o f  damage and gu1dance t o  

pos s \ b l y  mod\ f y  further core bore l ocat 1ons . The v \ deo data must be 

carefu l l y  keyed to RV pos \ t \on, and suff1c 1ent data mu s t  be taken to 

prov\de global v\ews of the extent of da�ge and closeup v1ews of  the 

damaged core mater \ a l s .  

2. 1 . 2  Core Debr 1 s  Grab Samples (Table 3, Tasks 3, 6, 7) 

Grab samples from the upper core deb r \ s  have been obta\ned and 
5 

analyzed . These sma l l  samples have prov\ded s \ gn\ f \cant phys\ochem\cal 

data to evaluate mater \al \nteract\ons and f \ ss \on product behav\or.  

E leven samples were retr 1eved, represent \ng only about 0 . 005% of the 

e s t 1mated debr \ s  volume. The samples were generally qu \ te hOMOgeneous , but 

the relat \vely sma l l  concentrat \on of some f 1 ss 1on products has resul ted \ n  

rela t \ vely large uncerta \nt \es 1 n  the measured concentrat \ons. Add 1 t 1 onal 

larger volume samples are requ\red from the upper core debr \ s  reg1on to 

better quant \ fy the reta \ned f \ ss \ on produc t s ,  par t 1cularly tel lur \ uM, and 

the\r phys \cal and chem\ ca l state. 
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Debr t s  sa.,l�s (both s.al l ,  loca l t z�d sa.,les and larger-vol� 

s._,les) v\ 1 1  also bt obta tned fro. the loose cor� .. ter tal r�sttng on the 

RV lower head and posstbly fro. the lover core and/or core support regions 

(dtptnd \ng on the d._.ge cond\t tons ) .  Tht s  .. ter lal .. Y vary s l gn t r tcant lr 

fro. tht upper debr i s  tn physical and che.tcal ca.pos t t t on and structure, 

parttcle s t ze ,  and r�tatned f \ s s ton product s .  The physical and che.lcal 

propert tes of these .. tertals  tn the various untque zones vtll  be 

character i zed. Larg� volu.e sa.,l�s are requ1red to \ncrease the 

detectab t l t ty of the f t ss ton products vlth lov concentrations due to decay 

s tnce the accident.  

2. 1 . 3 Topography of th� Crust B�low the O�br ts  Bed (Tabl� 3, Task 4) 

Y t sual and ultrason1c topography data wt l l  h�lp charactertze the 

froz�n crust (pr�vtously .olt�n cor� .. ter ta l ) that t s  postulated to ext s t  

und�r th� upper d�br t s  bed .  Ultrasontc t�chntques s t•tlar t o  thos� used 

for .. pp\ng th� up�r cor� cav\ty w\ 1 1  b� us�d t f  practtca l .  

2 . 1 . 4  Fuel Rod SeQ!!nts Fro. Dtst \nct Fuel Asselblles (Table 3, Task 81 

E xa•tnat \on of fuel rod se�nts fro. par t -l�ngth, relat t vely \ntact 

fuel asselblt�s fro. the cor� per \ ph�ry w\ 1 1  provld� tnfor .. t lon on th� 

radtal progr�ss ton of cor� da.ag� as �11  as f t s s ton product r�tentlon ov�r 
a wtd� rang� of fuel rod d.-.ge . Asselbltes fro. control and potson rod 

pos t t \ons ar� need�d for �xa•tnat \on. Intact rod s�g�ents wtll  be 
�xtracted fro. th� r�tr t�v�d ass�lt�s for detatl�d �xa•tnatton. Th�s� 

�xa.tnat\ons w \ 1 1  prov\d� tnfor .. t ton on peak fu�l rod te.perature, 

.. t�r tals  \nteracttons, retatn�d f l ss \on products ,  and f l s s \on product 

che.\cal for•. Th� cor� da..g� r�pres�nted by th�se asselbltes t s  

repr�sentat tve o f  th� da .. g� grad\ent b�t��n th� .ol ten core and the 

relat tv�ly und,..ged cor� for�r wa l l .  Also, data on th� �ff�ct on cor� 

d ... g� of s \ l v�r fro. control rod ass�ltes and of alu.tna fro. burnabl� 

potson rod ass�l\ts w\ 1 1  be ava \ labl�. 
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2 . 1 . 5  Reta \ ned F \ ss \on Progucts \ n  Conta\nment -Base.ent Sludge, Concrete 

Samples (Table 3, Tasks 10, l l) 

The pr \Mary rema \ n \ng repos\ tor\es for f \ s s \on products a t  T"I-2 are 

thought to be the RV (pr\mar \ ly core mater t a l s )  and the �onta\nment 

basement. par t tcularly the s ludge and the concrete wa l l s .  Suf f t c \ent 

samples of  the basement sl udge are needed to esttmate the total tnventory 

1n the s l udge and to character\ze the f \ s s \on product s  and assoc\ated 

mater \ a l s .  The current rad\oa c t t v \ t y  tn  the basement and s l udge sa�les 

suggests s \ gn\ f tcant retent1on and a c t t v \ ty from the basement concrete 

wal l s .  I ndependent exper 1ments have conf\ rmed that the concrete t s  an  

e f f \ c tent absorber of ces 1 um. Suf f \ c t ent samples of the basement wal l s  and 

floor are necessary to est 1.ate total f 1 s s \on product retention 1 n  the 

basement . 

2 . 1 . 6  F 1 s s 1on Product Retent1on tn  E x -Vessel Release Pathways (Table 3, 

Task 1 2) 

A l l  present exper\ence 1 n  character \ z 1ng the plant \nd\cates that 

rel a t \ vely small f \ ss 1on product \nventor\es re� 1 n  \n or on the surfaces 

of a l l  pathways external to the RV. Add \ t \onal exam\nat\ons of  samples 

from rea d \ l y  access\ble l ocat\ons are suggested to conf\rm these resul t s .  

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

generators and sed \ment samples ( \ f  pos s \ ble)  and ( b )  res l s tance 

temperature detector (RTD) thermowe l l s  \n the hot leg and sed\ment from the 

pressur \zer . Exam\na t \ ons of these samples w\ 1 1  quant \ fy the reta1 ned 

f \ s s \on product s .  f \ s s\on product chem\ cal form, and the 1rrever s 1 ble  

retent\on mechan \sms, e\ ther phys\cal  or  chem\ca l .  

2 . 1 . 7  CSA SaMples (Table 3, Task 1 3) 

The extent of CSA damage w \ l l  be determ\ned from v\ sual \nspect\on of  

the  lower plenum and CSA reg\ons through the core bore channels as  well as  

from selected samples of the CSA obta\ned dur\ng defuel ,ng.  Samples of  the 

CSA are needed to determ\ne peak temperatures and the \mportant 
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\nteract 1ons bttwetn core .. tertals and statnless steel structures . S.Mple 

stlect\on v\ 1 1  be bastd on knowledge 91\ned fr� the core bores and the 

follow-up v\deo exa•tnatton data. 

2 . 1 .1 Reactor Vessel Sl!plts (Table 3, Tasks 14, l S) 

The current undtrstandtng of the \nteracttons bttveen .olten core 

.. ter tals  and the RV suggests that the .ode of vessel fa t lure would bt 

�lttng of the \nstr�nt penetrat\on nozzles . Salples of the tnstr�nt 

penetrat ton nozzles art requtred to deter•tnt the extent of ,...If to these 

structures and to est t .. te the .. rgtn to fa\lure of the vessel . s..ples 

fraa the tnstr�ntatton ptftttrat\on nozzles at  the vessel center and 

•td-radtus locat \ons should be suff\cten t .  

Tbt cond \ t ton of the RV \ s  not known, and the understandtng o f  

ther .. l -hfdraul\c/�han\cal deta \ l s  o f  the core .,lt progress t on  and 

u l t t  .. te at tack on the vessel wa l l s  t s  not ca.plttt. These data 

requ\r�nts wt l l  bt further subs tanttattd as dtfutl \ng progresses and 

ex .. \ natton data btca.e avatlablt, t . e . ,  data fro. the cort bores and lower 

pltnu. vol� sa.plts. V\ sual exa•tnat ton of the vessel va l l  after 

dtfueltng \ s  dts\rablt to obtatn sa�lts of the RY va l l  at locattons other 

than the tnstru.ent ptnttrat\ons. These data nttds vt l l  bt further reftntd 

fro. the vessel fat lure .odtls as these .odels art developed. 

2 . 1  . •  Core for.er Wi l l  (Table 3, Task 1 6) 

lhe core for.er va l l  appears to bt bas tcallf tntact t n  the upper 

r.gtons of the core. How.ver . the extent of da .. ge \ s  not known below the 

core •td-plane. I f  severe da .. ge to the core for .. r va l l s  beca.es evt dtnt 

durtng core defueltng, detat ltd vtdeo and acoust\c .app\ng of the da .. tr 
zones wt l l  be necessarf; and sa.ples of the va l l s  v \ 1 1  bt needed to 

deter•tne the .ode of da .. ge and the Mdter\al tnteract\ons . S.MPle 

locat \ ons v\ 1 1  be spec t f ted when the severe da .. ge t s  ev\dent . 
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2 . 1 . 1 0  Upper Plen� Surface Temperatures and Depos 1 t 1on (Table 3, 

Tasks  1 7, 1 8) 

Upper plenum surface temperatures are necessary t o  assess the relattve 

1mportance and effect of natural convec t 1on and mull1d1mens1ona1 f l ow 

patterns w \ th t n  the RV on core heatup and f 1 s s 1on product 

transport/retent1on w1th1n  the RCS. Prev1ous exam1nat1ons of two control 

rod leadscrews 1nd1cate a x 1 a l  temperature d 1 fferences of approx 1mately 

SOO K ( top to bottom) and rad\al temperature d 1 fferences ( \ . e . ,  core center 

to per \phery) of approx 1mately 250 K. These dat a ,  \ n  conj unct1on w\th the 

damage prof 1 1 e  of the upper core support plate and structure of  the debr \ s  

bed, are probably suff1c 1ent to address the techn1cal  1 ssues assoc1ated 

w 1 th RV natural c 1rculat1on.  However ,  add 1 t 1 ona1 samples of structural 

surfaces are needed to complete charac ter 1 zat 1on of the reta \ned f 1 s s 1 on 

produc t s .  The upper plenum \ s  probably not a s 1gn1f 1cant repos\ tory for 

f 1 s s 1on produc t s ,  so these saMPles and exa�1nat1ons are judged to be of  

lower pr1or 1 t y .  

I n  May 1987 , the TMI-2 AEP staff developed a TMJ -2 sample exam1 na t 1 on 

pr1or1ty  1 1 s t  (Table 4) based on the f 1 nd 1 ngs of the TMI-2 defuel \ng and 

sample examtnat\on act1v1 t tes conducted s 1 nce publ 1cat ton of Reference 2 

( f ebruary 1986 ) .  The purpose of the 1 1 st  was for plann\ng the r� 1nder of 

the TMI-2 AEP SA&E to max1m1ze the TMI-2 acc 1dent \nformat 1on that would be 

obtatned w1th  the rema 1 n 1 ng funds. 

2 . 2  Development of the SA&E Plan 

Table 5 1s a su�ry of the 1n  s 1 t u  measurements and sample 

acqu1 s 1 t 1 ons and exam1na t 1 ons that sat \ s fy the techn\cal 1nformat\on needs 

1den t 1 f 1ed 1n the TMI-2 Acc1dent Evaluat\on Program document
2 

and 1 \ sted 

\n  Table 2. Table 5 \ncludes pr1or year sample acqu 1 s 1 t 1ons and 

exam1 nat1ons and t n  s \ t u  measurements for completene s s .  The SA&E Plan 

\ncludes: 
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TAll£ 4 .  T"I-Z �PlE E XAMJIATJON PRIORITY L IST AS Of �y 1987 

A. Htgb Pr tor t ty: 

1 .  F uel iss.-bly si�les fro. pr•vtously .alt•n �tertal escape path 

2 .  lon-fuel .. ter tal resttng on RV lower head 

3. Jnt•ractton zone between .alten core .. ter tals  and baffle plates 

4. Core support ass.-bly 

S. Reactor vessel lower head• 

6 .  leadscrews fro. htghly da .. ged regtons tn the upper plenu.. 

I. �tua Pr tor t tx: 

1 .  Metal lographtc/ridtoch.-t stry ex,.tnat t on of horseshoe r tng sa.ples 
(Cantster D-174) 

1 .  laser .. ,, spectra.eterb for f t s s t on product che.t stry ana l rs t s :  
tnstru.ent develo,.ent and sa�le analysts  

3 .  "tcroscanner iBalysts  ( f t ss ton product d tstr tbut ton ) of core 
.. ter tal s.-ples 

4 .  Bulk oxtdatton state analysts  of core �ter tal  sa�les 

S .  Core sa.,le Kr -8S analysts 

6 .  10£/�ta l l ographtc/radche. exa•tnatton of 1-loop RTO ther.awel l  

1 .  "'tallographtc/radche. exa.tnat ton of upper end boxes and sptders 

8. V t sual docu.entat ton of defuel tng. 

C. low Pr tor t tx :  

1 .  IDE/�tallographtc/radche. ex,.tnatton o f  tn-core tnstr�nt s t r tngs 

Z. Tr t t t u. inalysts  

3 .  Radch .. ex .. tnatton of RB sludge batch s�les. 

a .  Thts would probably requtre spec tal acqu t s t t ton task.  Equt�nt .. , 
extst whtch ts  capable of obtatntng the requtred sa�les.  

b .  Develo�nt of thts  �thod would be acco.pl tshed f t r s t .  J f  the 
equt,.ent could �asure f t s s ton product ch.-tcal for•. the analrs t s  would 
beca.e a htgh -pr tor t t y  t t e.  because t t  would be the only devtce avat lible 
to �asure che.tcal for•. 
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P'IJ 

lAill �. lNI-1 ACCID£•1 (VAlUAl iO. IN SitU NlASUR(NfNlS AND SAMPll ACQUISIT IONS AND fXANINAliONS 

guinllll[ 

Cc...,ltled futurt Prot�«nrd 
s...,,, Cc...,l�led Addll lon• t futurt 

Ne•sur�nt/l•••lnillon Activity Acauhttlons h.-s S..lts faf-s Pr ior I t� 

RV wlsuil er,.lnfllon: 

CClV surveJS NA � fren' NA 1 Uti 

Sonfr topogrfphy survey NA l u�• NA 0 • 

Core bore S!!ilts of 
fused/JoiR*d cort .,lerlfl: 

Under loose dtbr ls l3 of H lJ p�rtlfl 0 0 1.�.9 
succenful 

Subcor� 3 0 D 0 
unsuccessful 

Core dhl Inc\ CC!!!II!ontnh: 

Upper core region: 

6-ln. fuel rod s�nts b 6 {10( 0 0 10 
froa core cfvlly periphery onlrl 

S..ll grfb "���''" froa l 1  I I  0 0 
upper core debr is 

lfrgt grib s.-plts froa • • 0 0 
upper core debris 

fuel •ss.-bly upper section: 

Fuel rod se,..nts froa 
cort cfvltr perlpllerr 

18 4 0 0 • 

futl fss.-bly r�fnts 

Guide lUH/IPR se,..nls 0 0 NA 0 0 
Culdt tube/ 1 2 0 0 • 

control rod se,..nls 
Jnstr. \ubt/ 0 0 0 19 

lnstr. string ,.,..nts 
Jnstr. tuH s-...nts 0 0 0 0 19 
Sp�cer tr Ids 0 0 0 0 lt 
Upper tnd bo .. s 12 0 0 0 19 
Kolddown springs ' " 0 0 0 l9 

h,.lnerb Just I f  I cit lon/Jnfor.,t I on 

lapliln •ccldtnt sc'"'rlo ind support 
s'llllle selection. 

RIP/AlP Orter•l"* currtnl conditions of •Hen 
cor• .,ttrlfl tSCfpt route. 

RIP/AlP 

Deter•lne condition fnd qufntlty of 
fused/Joined core .. ttrlfl under loost 
dtbr l s  fnd Hlwen cort fnd RV lltid. 

AEP-INil Otter•lnt rtlflned fission product .  
NRC, ANl£ concentrftlon •nd cll .. lcfl for•. 
CSNI 

AI P-INEl, 
CStll 

AfP-JNH 

IN[l 

AI P-INEl, 
NRC-MU , 
CStll 

AEP-INH, 
CSNJ 
I Nil 



, .... \ . . , .. , , ... , 
- - - - - - --

11111111 

c..,,,, .. ···-· " ...... 
'-''' C..,ltl .. U.ltl ... l ,., .. 

!!UIIUB:IIilh•IIIIUB IUI!UI kllhUIBl , .. ._Ill � ttl.ltl1.l" �· �lllflstii!!£J•'ICIIIII! 
..... ,. ,." .. , .. .,,., • • • " 

, .. ,,., , .. .,,., 0 • • " 

usa ,,,. •••tc• ..,.,, .  0 0 • • " 

,_ , .. , .. , .. ; "''" ... ' ._, .. .  , .. ...... ,. 
cllllr«tertn .,. .. cere •twt11 

. .. , ,  .. ...... " ... ,, .. ,, .. 1 1  • , .. 110 .. ...•.. "'"' ...... 
- --·· 
c•• 

.. , .. , ... ,... ...... ,, 1� l(,.rtla1) • .. 1U .. ...•.. 
- -- ·  

.. , .. , ... , .,. ., .. ,, .. , . 0 ,, , . ........ 
, .. ,,., , .. ........ ___ , 

.._, ... ,, .... , , ... , • 11 .. ,, .. , , 0 • " 
w lftstr. tlrl .. , ..... ,, 

... ,, .... , , ... , ..... ,, ,. 0 0 ,. ,, 

..,.., ""' • 0 0 0 ,, 

,.., ... .... , ,. 0 0 0 " 

LMf mulfltrll; 

,.,, .,.,,., ._,,, 
,,. ,_ .... , .. , .. : 

... 11 11 • 0 , l .. ,.,., , 
.... . 
CS.I 

tar .. • • ' 1 J ....... .  
- -- ·  

If 1-r lftl• .- ICiftl 0 0 ., ... "" 11 "· "· ,.,.._. .. ,,, .... , ,,, ... , 

...,,,, •• , .. ,. �·· Ia ,.., 0 0 0 • • .. , ... , Dllrkltr ef l•tt �h Ia ,_, 
, .. ,..,.,, ,,,., .. , .. , .. , .. ,..,.,, ,,,., .. , .. , ... 

• 



1Aill s.  (cont lllud) 

g�llt Ill 

CMf1etd future Proposed 
SUplt CMf1etd Add It lolla1 hlure 

Reasur...nlll••lllll lon Activit! Acg11h It Ions I•MS �!!I! lei l••s Prior I t!' l••lntrb �Mlllflctll!!ll!for!!llon 

IV lnterftl 11 ea•ln1tlons: 

c.-trot rod .... screws 0 0 11 AfP-JIIH f lssloll product transport P'l�. t ... 
AlP-IW perature gradient, and IV 111tur11 

reclrculltlon routes. 

tore for .. r w. l l  s.-ples 0 0 0 0 .. Dill for lsot�er• .,ps 1nd .,terl1ls 
lnterlctlons It core perl�erJ. 

leldscrew support tube 0 0 low AlP-ICl C�racteriJatlon of surflce deposits 
1-r sect I on In IV do.r region. 

Core lowtr support 0 0 0 0 13 Dill for lsot�er• .,ps 1nd .,terlals 
str��eture pllte sa�les Interactions llong cort .,ttrlal telo-

ulton path. f i s s ion product lnwen-
torr •nd .. terllls Interactions. 

RV 1-r �ad s�les 0 0 0 0 IS  Dill for lsot�er• .,ps 1nd .. terllls 
lnterut Ions 

'V • l-r plenv. horlrontal 0 0 0 0 11 fission product lnwentorr dill. 
surface deposits 

l-r pltnv. lnstru..nt 0 0 0 0 14 Rlterl1ls Interactions. 
Str!IClUrt\ 

ICS c�rlcter lzatlon: 

ICS .,... suns: CIPibllltJ to conwtrl dlt• to radio-
nuclldt and urlnlv. lb.ndlnce 1nd 

A-loop st.,. gentrltor 1/A 7 1/A 0 low liPU/AfP location u11certa1n. 
(tattrllll I 

Presswrlrer (erterftll) 1/A • 1/A 0 low W\1/AfP 

Core flood tant I 1/A ' If/A 0 low GPU/AfP 

Stt• ge11er1tor Ins Ide 1/A 0 I/ A liD liN GPU/AfP 

ll'renurlrer Inside IIA 0 1/A 110 lw GPU/A(P 

ll'renwrhtr swrge liM 1/A 0 1/A 110 low GPU/A(P 

DtCIJ �at r..owal lint 1/A 0 1/A 110 tw GPU/A(P 

P� volutes 1/A 0 IVA 110 lw GPU/AfP 

Not legs II/A 0 1/A liD tow GPU/AfP 
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TAIL( S. (con\ lnfttt) 

Q!ltn. ,  ll 
c .. l•'" '"''"' Propos.ll 

S.,lt Co-.lt\tll Ullll lon11 fvturt 
�I\IIF.-.ftl£11 .. 1�\lon Actlvlll Ac111h It lOftS l•ea �liS l!ei hlerttf' (IJ!!IMrll JMillfl�llll!ll�'!!!!llon 

S.lll-.t�\: S.lll-.t�t IIICl*s Svs.,....�� River 
silt 1s �11 IS cere fission ,rollcts 

lis-nt 30� ft tl. 1111 • 0 0 10 AfP·I•Il "'' •ttrllls. 
.. s...nt 32� ft tl. 25 g 0 0 10 AfP·I•H 
lolt- open stilrwll 1 • 0 0 10 AfP-I.H/ 

MfDl 
au-n\ , ... pi\ l2 g 0 0 10 AfP-J.fl/ 

MfOl 
ICDl o.s ... 0 0 10 AfP-JMfl/ 

Mfot. 
au-nt floor (212 ft t l . ) ;  

RCOT 41schlrgt '''' 0 0 0 0 10 AfP-1'1. 
ltikltr coo1tr ro ... 0 0 0 0 10 AfP-Pl 

RCDT r-. 
Inside D-ring 

Ovtsldt D-ring 1rt1s 3 '1 0 D 10 AfP-SAI 
tort llt�\r_,.\ 0 0 0 0 10 AfP-Il 

tilllt thlst 
P\) Sl114tr r-v11 0 0 0 0 10 AfP-Pl 
01 s tougt t111t 

Concrttt IMtrts: 

"-': 3'1 fl 11. I I 0 0 lt* GPU-AfP :JOS fl t1. • • D 0 11 GPII-AfP 
212 ft t l .  2 0 0 0 11 RfP-VU GPU �� ,..,lts. 

AfP·l•H 
0-r lng wlls: 347 fl t1. 1 0 0 lw WU/AfP 

:JOS fl tl. 2 2 0 0 11 GPU/AfP 
floodell rtglon 4 I 0 11 RlPIGPU, 

I(P/JMfl ,  
AfPII•H 

�.psi (s�ltlll) wll 0 0 11 llP/GPU 
( floo4f4 Ff9101t) llP/JMfl, 

AfPII•H 
llock (tltvetor/ • 0 0 11 lfPIGPU 
sUirwll) wlh lfPII•Il 
( flooded FftiOn) AlP/I•H 

Adblrtnt surflct dtposlls: 

Air cooler pentls s s 0 0 lw AfPIIMfl l 
.. , .. n\ ov\tr 1111 1  0 0 0 0 lov 
I till 1 lntr 
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lABll 5. (contlnu�d) 

Rrasure.ent/(xa•lnatlon Activity 

C011pleted 
SaiiiiPlf 

Acgul s 1 t Ions 

Quant 1 \y 

future 
Ca.pleted Additional 

fxa.s Sa!ples 

a. Priority values 1 through 20 are l isted In Table 3. 

Proposed 
future 
ha•s Justlflcat lon/fwforMatlon 

b. lra•lnatlon responsibility Is shown with the funding organllatlon (AfP, REP, NRC, and/or GPU) shown flrst (•••I••• Indicates Joint funding and/or 
perror .. nce respons ibility). and th� sa.ple ••••lnatlon location shown second. Na8ts of funding organlzatlons are abbreviated as follows: Accident 
Evaluation Progra•, AEP; Reactor (valuation Progra•. REP; Nuclear Regulatory C�lsslon, NRC; GPU Nuclear, GPU. Na-.s of ••a•lnatlon locations are 
abbreviated as follows: Idaho National Engineering laboratory, INfl; Argonne National laboratory-fast, ANl f ;  Battelle Col�us laboratoryes, Btl; 
Westinghouse Electric Corporation, W; Science Applications International Corporation, SAl; Hanford Engineering DeveloP8fnt laboratory, HEDl; Oak Ridge 
National laboratory, ORNl ; los Ala80s National laboratory, lANl; CSNJ, C�lttee for the Safety of Nuclear Installations of the Organization for fcona.lc 
Cooperation and DeveloP8fnt IOECD) . Pl Indicates that an outside private laboratory Is expected to perfor• the exaMination. 

c. COIIIIPleled RV CClV surveys Include the following areas: all sides of the upper core reglon cavity, core cavity region loose debri s  after dislodging core 
COIIIIPonents fro. plenu. asse.bly, plenu. ass.-bly, accessible areas of the downc08fr and RV bottoa head periphery regions, core lower region, and lower CSA. 

d. Core bore collected sa111111les. 



1. Acqu t s t t ton of a l l  sa�les, d 1 st tnct co.ponents ,  and tn s 1 t u  
.. asur ... n t s  l tsted t n  the future Add t t tonal S..,les colUift. 

l. S.�le exa•tnat t on  and \n  s t t u  .. asur�nt analysts  of thote 

t t �  l t sted tn the Propos� future l x,.s col�. Only the 

h1fh-pr 1or 1ty  tasks can be acco.pl t shed w1th1n the al located 

resources . Stlectton was .. de ustng the exa•1nat ton pr tor t tr 

1 \ st shown tn Table 3. 

lhe plans for sa�le acqu 1 s t t 1on and tn s 1 tu  -.asur�nts were 

devel oped �s� on the poltcy of retr\ev\ng sa�les and .. k 1ng tn s \ tu 

..,sur�nts tn conjunc t ton wtth the General Publ tc Ut 1 1 1 t \es (GPU) luclear 

decont.-tnatton and defuel\ng progr,. for the T"l-2 fac \ l t ty .  � 
decont.-tnatton and defuel tng progr .. plans are current l y  uncerta 1 n ,  

pr 1 .. r t l r  because o f  techntcal uncerta tnt tes . The techn1cal uncer tatnt1es 

tnclude ( a )  the .. thods and procedures for r..oval of the fused core and 

structural .. ter 1als  fro. the ca.part .. nt between the baffle plates and 

core �rrel and the RV lower plenu. ret\ons and (b )  �I plant ret1ons that 

.. Y be selected for tnter1• �n1tored storage class1f tcat 1 on ,  leavtng the 

area unsu1table for per sonnel entrr and sa.ple acqu t s t t ton. The GPU 

luclear '"1 -2 decont.-1natton and defuel tng progra• tncludes the followtng: 

o An aux t l tarr and fuel handl tng bu1 1d1ng deconta•tnatton progra•. 

o A reactor bu1 l dtng deconta•tnat t on progra•. 

o A reactor butld tng bas�nt conta•tnatton charac ter 1 zat ton 
a 

progr .. 

a .  Letter, K .  J .  Hof fstetter to D .  " · lake, 4240-SS -0227 . •R.actor 
lutldtng Sludge and Core lore Sa�les , •  June 6 .  198S. 
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0 

a 
An RCS fuel locat1ng P.rograM 

b 
An RV data acqu 1 s \ t \on program 

c 
The defue l 1 ng program 

An \Mportant part of the DOE TMI -2 Program 1 s  the Reactor Evaluat1on 

Program (REP ) ,  wh\ch supports the TMI-2 defuel \ng program 1n  the fol low1ng 

area s :  

o Fund\ng for spec \al  defuel \ng tools and plant decontam1nat1on 

stud1es.  

o Defue l 1 ng operat\ons , wh\ch w\ 1 1  1ncl ude both sample retr 1 eval 

fr� the RY and collect\on of 1n  s 1 tu neasurement data. such as 

CCTY surveys and ul trason1c scanner topography. 

The respons \ b \ 1 \ t y  for fund\ng the tasks outl 1ned \n Table 5 \ s  

\nd\cated \ n  the table and \ncludes GPU Nuclea r ,  the DOE AE P ,  the DOE 

Reactor Evaluat1on Program (REP ) ,  and the OECD. ExaM1nat1ons w\ 1 1  be 

performed at the I NE l ,  Argonne Nat \ onal laboratory-East (ANl-E ) ,  other DOE 

laborator\es ,  pr\vate laborator\es (Pl ) ,  or OECD/CSNI member country 

laborator \es. Work plans were developed for the tasks su�r1 zed 1n  

Table 5 under the assumpt1on that after the samples have been retr 1 eved at  

TMI -2,  the handl 1ng, packag\ng, and sh1pp\ng act 1 v 1 t 1es to the INEl  w111  be 

funded by the REP-supported defuel 1ng program. 

a .  letter , J .  D .  DeY1ne to R .  l .  Freemerman, 4500 -84-0738, • E x -vessel fuel 
locat1ng Samples Packages , •  August 27,  1 984. 

b .  GPU Nuclear document TPO/lMI - 1 1 7 ,  In-Vessel Data Acqu 1 s 1 t 1on, 
September 1984. 

c .  GPU Nuclear news release 38-85N, TMJ -2 Defuel 1 ng Schedule Updated, 
Apr \ 1  30, 1985. 
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lhe develo�nt of the '"1-2 AEP SAil Plan tncluded constdtrat t on of 

the fol low\ng assu.pt \ons : 

o lht total budget a l l�nce. tncludtng pr\or year s ,  would be 

$20 . '"  fro. the DOE and $600K fro. and a�tntstered by the IRC . 

o Sa�lt retrteval and t n  s \ t u  .. asur�nts would be acca.plt shed 

tn conJunct ton wtth GPU lucl.,r ' s  T"l-2 recovery protr� and wtth 

support fro. the DOE �J -2 RE P tn the develo�nt of spectal 

defuel tng tools and the collect\on of defuel \ng.operat ton-related 

s..,les and t n  s t t u  .. asur�nt s .  

o Pr\or t t t 1atton of the \nfor .. t ton needs fro. the sa�le 

acqu t s t t ton and exa•tnatton tasks was shown tn Table 3.  Th\ s  

pr\or t t \ zat ton was based on techntcal needs tdent t f ted and 

d\ scussed tn the T"J-2 Acctdent Evaluatton Provra• docu.ent .
2 

These are shown t n  Table 2 .  

o The porttons of the total budgft to be a l located to laboratory 

ex .. tnatton of s..,les was: $918K to other DOE laborator tes , 

$ 1 . 38M  to prtvate d01esttc  laborator tes .  and 2 . 9" to E GIG  

laborator tes.  In add t t ton .  MAC would fund about $600« for other 

DOE laboratory exa•tnattons.  

The sa�le exa•tnatton progra• that ts  proposed for FY 1988 w1 l l  

ca.plett the TRJ-2 AEP sa�le exa•tna t 1on provra• sponsored by DOE . The 

plan \ncludes the fol lowtng ac t \ v t t tes :  

o Ca.pletton of th• radtoche.\cal ( \nclud\ng •1croga ... scanntng) 

and el.-.ntal analys t s  of the cor• bore sa�les . 

o Co.plet \on of the ele.ental analys ts  of the sa�les of loose 

debr \ s  fro. the top of the tube sheet tn the B-loop stea• 

v•nerator. 
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o E lenental and rad\oche�\cal assay of two par t \cles of loose 

debr \ s  from the top of the tube sheet 1n the A-loop steam 

generator . 

o Ca.plet\on of rad\ochem\cal and elemental ana l y s \ s  of s \ x  

large-volume core debr 1 s  grab samples from the upper core reg1on. 

o Metal lograph \ c ,  rad\ochem\ cal and elemental ana l y s \ s  

charac ter \zat \on of  n\ne new samples o f  loose debr \ s  from near 

the RV lower head. 

o Complet\on of the evaluat\on of the ORJGEN2 code accuracy 1n  

pred 1 c t \ ng the product \ on of f \ s s 1on produc t s .  

o Measurement of the ox\dat \on state of e\ght samples of core 

mater \al  from the core bores and loose debr \ s  from the RV lower 

plenum w 1 th the potent\ometer - t \ trat1on method developed \n 

fY-1987. 

o Measurement of the ganma-e111 t t 1ng rad\onuc l \de d \ st r \but1on on 

s \ x  add \ t \onal core mater \al  samples from the core bores and the 

loose debr \ s  from the RV plenum w\ th the m1croganma scanner 

1nstrument fabr\cated and developed \n FY-1987. 

9 .  Oeterm\nat\on o f  the feas 1 b \ l 1ty  o f  measur\ng the chem\cal form 

of f \ s s \ on products us\ng a laser probe w1th t 1me-of-fl 1ght ma s s  

spectrometry 1nstrument . 

o Packag\ng and storage of the TMJ-AEP TMI-2 acc\dent sample 

1nventory at the INEl 1n e\ ther qu\ c k -access storage fac 1 1 1 t 1es 

or more 1nconven1ent but retr1evable storage \n  the TAN Hot Shop 

Pool 1n TMI-2 fuel can1ster s .  

The proposed TMI-2 AEP SA&E Work Plan was d \ v 1 ded 1nto the follow1ng 

four work package categor\es : 
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1 .  Reactor nue l .  w"'ch tnclud•s the RV, U s  tntt�rn•l structurt�s, 

and the core. 

2 .  RCS f tss 1on product 1nventorJ, wh1ch tncludt�s th• cor• .. ter tals 

and f 1 ss 1on produc ts now restdtn� tn the ••-vessel por t ton of the 

RCS, 'nclud1ng the cor• flood tank s .  

3 .  E x-RCS f 1ss ton product tnventorJ, whtch tncludes the core 

.. ter 1als and f 1 ss 1on produc ts now restdtng tn art�as, butldtngs, 

and equt,..nt exter�l to th• RCS. 

4 .  Progr .. ..  nag.-.nt suppor t ,  wh\ch tncludes personnel •nd servtces 

to plan, d1rec t ,  and control the SAil progra•. 

Th• thre• SAil ,.,1.-.ntat ton work package categor1es ( 1 ,  2, and 3 •bove) 

were further subd1vtded 1nto sa.ple acqu 1 s t t t on  and saMPle exa•1natton work 

packages because of the geograph'c• l  separat ton of the respec t t ve support 

personnel and operat tons. The tnd1vtd�l work packages provtde the 

detatled scope of work, assu.pt1ons. products/del tverables, •11estones. 

prerequ1 s 1tes stat.-ents, logtc d1agra•s (ac t 1v1tJ  1 1 s t s  and schedules ) .  

and resource ( labor and .. tertal ) tabulattons . The subdtv1s ton of the 

TNI -2 Al P SA&£ Plan tnto the three �I -2 nuclear power plant reg1ons--RV, 

RCS, and exterRil to the RCS ( l x-RCS ) - -was selected to cotnc1de w1th the 

GPU Nuclear T"J-2 fuel locat1on and c�rac ter1zatton progra•. 

Oftatled dtscusstons of the SAil work plans are conta1ned 1n the next 

four sec t 1ons of th1s repor t .  
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3 .  REACTOR VESSEl SA"PlE ACQUISITION AND EVALUATION WORk PlAN 

3 . 1  Introduc t 1 on 

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

core and 1 t s  support structures; the core 1nstrument s t r 1 ngs , \nclud1ng 

the \ r  support and ex-vessel condu \ t  structures ; and other RY 1nterna l s .  A 

d \agram of the RV arrangement as  \ t  appeared before the cOMmencement of 

core damage events \s shown \n F 1gure 1 .  A typ\cal \n-core \nstru.ent 

assembly, \nclud\ng the ex-vessel condu 1 t  arrangemen t ,  \ s  shown 1 n  

F \ gure 2 .  The T"l-2 CSA arrangement \ s  shown 1n  F \ gure 3.  

The RV SA&E work plan was developed by con s \ der\ng the types of data 

needed to help resolve the Major 1 s sues d 1 scussed 1n Sec t 1 on 2 .  Sane of 

the 1nformat1on per t \ nent to  developing the data acqu1 s 1 t 1on plan \ s  

d 1 scussed \ n  the fol low1ng paragraph s .  Th\s  \nfor�t\on \ncludes 

appl\cable deta\ l s  of the T"I-2 preacc\dent oper a t 1 ons,  1nclud1ng core 

load\ng deta 1 1 s ;  the acc 1 dent sequence, 1nclud1ng ava 1 lable 1nforMat1on on 

the current da�ge state w1th1n the RV; and the postacc1dent RV Internals 

d \ sas sembly a c t 1 v 1 t 1es that have caused further relocat\on and separat 1 on 

of the RV \nterna l s .  

3 . 1 . 1  Preacc\dent Opera t l ons 

At acc 1 dent 1 n 1 t 1 a t 1 on ,  the T"l-2 core was 1n the 1 n 1 t 1 a 1  fuel cycle 

at  97% of full power w1th 3175 MWD/"TU average core burnup. The core 

load\ng cons 1 sted of 1 7 7  fuel assembl\es and 139 rod as semb1 1es ar ranged \ n  

the core pos 1 t 1ons, as  shown 1 n  F \ gure 4 .  The fuel assembl 1es were placed 

1n the core pos 1 t 1 ons w1 th the 1den t 1 f 1 ca t 1 on �rk1ng toward the south ( see 

F 1 gure 5 ) .  The core pos 1 t 1 on component 1dent 1 f \cat 1 on mark\ng \ndex \ s  

provi ded \n  Append 1 x  C .  

Each of the fuel assemb l \ es ( see F 1 gure 5 )  \ s  a 1 5  x 1 5  array of 

208 fuel rods , 1 6  z \ rcaloy gu\de tubes, and one center-pos \ t \on z \ rcaloy 

1nstrument tube connected to and supported by e\ght lnconel spacer gr\ds 
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and 304l s t a \nless steel upper and. lower end f l t t \ ngs . An Jncone l ,  

c o l l -type holddown spring I s  located \ n  the upper end f l t t t ng .  

All  lnter\or and two of  40 peripheral core pos i t ions a l so have rod 

assembl ies cons l s t \ng of 1 6  rods connected together a t  the top by ar�s 

extending fro. a central hub. The rods f i t  Into the fuel as seMbly gu1de 

tubes . The two peripheral fuel assembl ies (core pos l t \ons 812  and P4, next 

to the core former wal l )  conta 1n  a stat ionary o r l f \ce-rod assembly ( see 

F \ gure 6 ) ,  w\th  1 2 - l n . -long sta inless steel rods extend\ng \nto the gutde 

tubes to restrlct  coolant flow, of which one 1n each assembly I s  assumed to 

be mod\ f \ ed to Include a neutron source rod. Interior fuel assembl ies 

cont a t n  one of  three types of rod assembl 1es, as  follows: 

o Burnable polson rod (BPR) assembly ( see f 1gure 7 )  --The stat ionary 

BPR assembl ies are located In 68 core pos l t tons, as shown (BPR s )  

In  F i gure 4 .  Each BPR rod contatns a 126-ln. -long stack of  

A1
2

o
3 

( 0 . 95 ) -B
4

C (0 .01 ) ceramlc pellets clad  \n  z \ rcaloy, 

except for core pos \ t 1on N13, whtch \s assu�d to contat n  eight  

rods w i th borated graphite Instead of  A1
2

o
3

-B
4

C .  

o Control rod (CR) assembly ( f i gure 8 )  - -The CR assembl ies are 

located I n  the 61 core pos t t lons shown In f 1 gure 4 .  The rods 

contatn 134-l n .  lengths of Ag-In-Cd clad In Type 304l s t a i nless 

stee l .  The CR assemblies were fully  \nserted dur i ng the accident 

sequence. 

o Ax 1 a l -power -shap1ng-rod (APSR) Assembly ( f igure 9 )  - -The APSR 

assemblies are located I n  the e\ght symmetrical core pos i t ions 

shown on F \gure 4.  Each rod contains a 36-\n. length of Ag-In-Cd 

mater\al clad 1n sta \nless steel . The APSR assembl\es rema\ ned 

withdrawn a t  37 1 n .  dur 1 ng !he acc\dent sequence.  

Table 6 \s  a summary 1 1 st  of the original  mater i a l s  and metal l 1 c  

element \nventory 1 n  the 1 26 , 560 kg ( 279 ,013 lb)  of �ter lal  w1th\n  the 

core boundar\es.  
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42 

8·3074 



Ortve 
coupling -

Top vtew 

Spider --..., 

�, 

� 

num Pie 
and sprt 

l. \ 

-
Neutron 
matertaJ 

absorb I� 

Con trol rod _... 

IIIII ,_ 

� � � 
""' 
,. 

� 

� 

� End p l ug
�� O 

--� � �� 
N" .� � 

,.. ... 

I 
I 

A 
A 

1- 1-

� 
�·--v 

1- � 1- � \) \J 

f tgurt 1.  Control rod •ss�lf. 

43 

� �  

-
-

"""" 1-

"""" h 1-\J U  

• 



• Drive 
coupling 

Spider --....._ 

Coolant 

/ � 
Top view 

mediate Inter 
plug 

um Plen 

Neu 
abso 
mate 

tron 
rbing 
rial 

Axial power 
shaping rod 

l \ 

· -

--

F' F'  

� r-

� 

� 1- · 
� � 

-

[\. J 
-R I � 

�n� 
N_ �� ..-- I 

I"" ... F' .... 

� I � I r-� 
I 

,v -

8·3073 

F \ gure 9 .  Ax1al -power-shap1ng-rod (APSR) assembly. 

44 



TAll( '· TMJ-l REACTOR COif COMPOSJTIO. 

Riter\a1 W. t ght "'ter \al 
, ... , .... , E 1e.nt Percent {We tght} 

��.029 kg�8 U-235' 2 . 265 Inc one 1 -1 1 8  
U-238' 85.882 ( 1 , 2 1 1  lei) 

( 531 . 9  kg)  0 1 1 .853 ( 6 . 8  kg) 
Z t r ca10J-4 zr• 97 . 907 
( 23 , 1 77 tg)l sn• 1 . 60 
( 125 kg)b f� 0 . 225 

cr• 0 . 125 
0 0.095 

Tpe 304 feJ 68. 635 
statn1eu cr• 1 9 . 000 
stH1 .,. 9 . 000 
(676 kg) and ""' 2 . 000 Ag-Jn-Cd 
untden t t f ted st• 1 . 000 ( 2 , 749 kgl s U tn1ess • 0 . 1 30  ( 43 . 6  kg) 
stHl c 0 . 080 
( 3 ,  960 kg� Co' 0 . 080 I4C-A1203 ( 16.8  Itt) t 626 "I, 

(0 kg) 

Gd�3-U02 ( 1  1 . 5  kg) 
co tg)b 

a .  E le.nts for whtch JCP ana1JS 1 s  wa s  perfor�d. 

b. Wetfht of .. terta1 'n a control rod fuel asse.b1y. 
c .  Data are suspec t .  
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We1ght 
E le.nt Percent 

.. ,. Sl . 900 
cr• 1 9 . 000 
Fe' 18. 000 
Mba 5 . SS3 
..,. 3 .000 
n 0 . 800 
A1' 0 . 600 
Co 0. 470 
st• 0 . 200 
..... 0 . 200 
.. 0 . 1 30  
Cu 0 . 100 
A� 80 . 0  
Jni 1 5 . 0  Cd' s . o  

Ali 34. 33' 
0 30 . 53' 
a• 11. soc 
c 7 . 64' 
Get• 1 0 .  27C 
ua 11.1?' 
0 1 2 .01' 
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3.1 . 2  TMJ -2 Acc ident Sequence 

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

develop\ng a consistent accident sequence based on  plant  response during 

the acc \ dent and postaccldent exam\nat\ons of  core component s .  Such a 

sequence \ s  s t i l l  being fina l ized. A preliminary theory of core-ca.ponent 

damage and relocation and the formation of the upper core cavi ty 1 s  g1 ven 

I n  Reference 1 .  A su�ry of t h \ s  theory I s  as  follows . 

Core uncove r i ng started between 100 and 1 1 3  min a f ter turbine t r i p ,  

which I s  cons i dered the beginning o f  the core damage phase o f  the 

acc i dent . T h i s  \ s  substantiated by the measurement of superheated steam In 

the hot legs at 1 1 3  m i n .  Core temperatures were h\gh enough to balloon and 

rupture the fuel rod cladding by about 1 40 min, releasing the noble gases 

and other more volat i le f i s s ion products ( such as Iodine and ces \ um) that 

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

Cladding temperatures rapidly Increased a t  about 150 mln,  due to cladding 

ox idat ion, and quickly exceeded the z l rcaloy c ladding mel t i ng point . The 

mol ten z l rcaloy d \ ssolved some fuel ; t h \ s  molten U-Zr-0 ternary Mixture 

f lowed down and sol i d i f ied I n  the l ower , cooler regions of the core 

probably at the reactor coolant l iquid-vapor Interface. At 1 50 min,  the 

core 1 \quld level was estimated at approx imatel y 0 . 7  m, which I s  cons i s tent 

w l t h  the lower l lm \ t  of previously molten core mater ials  In the center of 

the core. At this  t ime ,  the h i gh-temperature zone and most of the core 

damage was probably conf i ned to the central region of the core. 

By 1 7 4  min ( J u s t  pr ior to the prlmary coolant pump transient ) ,  some of 

the fuel had been d i ssol ved by molten cladding or melted ln the central , 

h l ghest -te�erature regions of the core. Th i s  reloca t i on of fuel mater i a l  

\nto the lower regions o f  the core probably resul ted I n  the funnel-shaped, 

end-state configuration as deter•lned from the core-boring operat i on . Fuel 

rod remnants composed of ox\d\ zed cladd \ ng and the und i s solved uo
2 

fuel 

rema lned standing above the sol i d  structure of relocated mater \ a l .  

Rel a t i vely  undamaged fuel as sembl ies existed around most of the core 

periphery and beneath the bottom crust of ceramic fuel rod mater i a l s .  The 
funnel-1 \ke shape of the bottom crust was probably caused by the \ n l t \ a l  
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blockatt of f l ow  tn the ctnttr of the core and dtverston of coolant f l ow  to 
the cort per tphtrJ. Tht s  flow dtverston enhanced the heat transfer and 

prtv.nted the relocattn� .olten cort .. ter tals  fra. flowtn� down to the 

sa� eltvatton as that a t  the core center. 

The prt.,rr coolant pu.p transtent at  174 •tn tnjected as �ch as 

1000 f t
3 

coolant tn less than lS  s tnto the core. The oxtdt red (and 

.-br t t t led) fuel rod r�ants above the soltd structurt probiblJ fra,.ented 

bJ thtr.,l and �chan tcal shoc k .  dut to tht tnjecttd w.ter; and tht 

fra.-.nts set t led to tht top of tht cort rtgton whtrt f low c�nntls wert 

f t l led, for•tng the cort cavt tJ  and a loost dtbr t s  bed undtr the cort 

cav\tJ floor . The loost dtbr ts  par t t cles tncludt ag�la..rates co.postd of 

ox,dtzed c laddtn�. unrestr\cted futl pel ltt fra.-.nts.  and prtv\ously 

.olten fuel rod .. ter tals and are vtl l •txtd, tndtcattng that agttat t on 

occurred dur\ng and/or afttr set t l t ng to tht core cav tty  floor. 

At 200 •'n, an add t t tonal h tgh-prtssurt tnjtc t t on syst� (HPJS) w.s 

turned on; and tncrtased coolant �s tnjected tn the pr t .. rJ cooltng 

srst.-. The tstt .. tt of tht tnJe<tton rate and tht w.ter tnJtcttd bJ tht 

pr , .. rr cool \ng p� transtents at 174 •tn, tf dtrected ent ,rtly tnto the 

RY, would result In a covtred cort sa.et l-. after 200 •In to provtdt 

( a )  cont tnuous cooltng to tht surface of the sol td  structure of relocated 

core .. ttr tals  and (b)  tht coolant, whtch would eventua l l y  qutnch the 

dtbr t s  bed . Quenchln� of the debr t s  bed .. , have betn a rela t t vely 

lont-t•r• and rathtr vtoltnt proctss.  wtth �ter gradual l y  penttrat tng the 

lnttr\or of the dtbr l s  bed fro. tht cort pertphtry. The resultant ste .. 

and hydrogen ( brproduc t of tht s te..V.etal ox,datton process )  would raptdly 

flow fra. tht core 'nto tht upper plenu.. Thts process of tnter•ttttnt 

W�ter tntrtss fol low.d by the flow of htgh-vtloc l t y  �ases out tht top of 

the core could vtgorously •'• the dtbr 's btd as well  as brtng .olten 

ctra•tc .,ttr tal fro. the top of tht solid structurt up tnto the debr ts  bed 

whtre the aggla�eratfd par t tc lts were for.,d . Cool\n� at  the outs tde 

surface of the sol td structure would havt betn tnsuff\c ,tnt to prevent 

cont ,nued heat ing fro. dtcay heat and r,_.lt tng of ctra•tc .. ter \al  wtth\n 

the tnttr\or as shown . The h\gh -vtloc t t r  stea• and hydrogtn flov\n� fro. 

the cort would caust the � l t , ng and oxtdatton wh\ch has been observed on 
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the unders , de of the core upper-gr1� structure. An a l ternate explanat \ on 

for the end -state cond \ t 1ons observed \ s  that the damage to the upper gr1d 

occurred pr\or to 174 m\n durlng core heatup and that the debr 1 s  bed was 

mtxed by the pr 1mary coolant pump after core cool1ng was reestab l 1 s hed a t  

about 1 6  h tnto the acc1dent. 

Mos t ,  t f  not a l l ,  of the core mater t a l s  found \n the l ower plenum 

probably relocated a t  approxtmately 224 •1 n and were molten. The 

relocatton of molten core mater t a l s  from the core bounda r 1 es occurred 

p r t ma r t l y  from the southeas t  quadrant of the core at core pos 1 t tons P5 and 

R6 through the baffle plates near the 303-ft elevat ton . S1nce there 1 s  no 

volded reg1on tn  the prev\ously molten core zone, the central portton of 

the top crust apparently  col lapsed as the mater 1al flowe� 1nto the 

compartment between the baffle plates and core barrel and 1nto the lower 

plenum, leav\ng behind a r tdge of mater ial  a t  the core periphery. The top 

of  t h 1 s  r 1dge lndtcates the top of the crust or soltd structure prtor to 

relocatton. The volume of th1s •s 1nkhole, • formed by the ex1st lng r t dge 

and 1dent \ f 1ed from video examtnat\ons of the core debr t s  bed pertphery and 

core bortng at assemblies 04 and 08 and the current top of the crus t ,  I s  

approximately 1 26 ft
3

. Th 1 s  volume 1 s  only a l t ttle  larger than the 

volume of mater \ a l  est tmated to be m1 s s l ng from the core. 

The est \�ted end-state cond 1 t 1on of the TMl-2 core 1mmed\ately 

following the acc tdent 1 s  shown tn F i gure 10.  Th\s f t gure was constructed 

u s \ ng the cross sect\ons of the upper debr i s  bed reg\on, molten core region 

(agglomerate and prevtously molten, homogeneous ceram\c ) ,  and standtng fuel 

rods for the B through P assembly rows descr \bed prevtously ( see 

F \gure 4 ) .  The upper debr i s  bed surface \ s  approximated I n  the cutaway 

view In F i gure 1 0 ;  note the low potnt of the debr \ s  bed near the •s out l e t •  

( e a s t  quadrant o f  the core) . The d t f ferent .ater 1al structures wh1ch 

currently e x t s t  wtthtn  the core are \ l � ustrated approxtmately to scal e .  

The es t tmated volumes and masses of  the d i f ferent types of core mater 1als  

are l t s ted tn  Table 7 .  
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TABLE 7 .  ESTI�TEO CORE REGION VOLU"ES AND "ASSES AT T"l-2 ACCIDENT 
TER"INATION 

. 

Aeg\on 
Est \mated3Volume 

( ft ) 

Upper core debr \ s  236 

Molten zone 122 

Stand\ng rods 499 

lower plenum debr \ s  74 

3 . 1 . 3  Postac c \ dent Reactor Vessel Internals Events 

E sUmated "ass 
( lbtl) 

66, 300 

55. 200 

1 1 4 ,271 

34.800 

A ser\es of events ,  1nclud1ng precursor exaM1nat\ons and d 1 sassenbly 

a c t 1 v \ t \es.  has been accomp l \ s hed between the acc1dent-sequence ter•1nat 1 on 

and October 1986 that have a ffected or deter•1ned the cond 1 t 1 on of the 

core-cav\ty wal l s  and f l oor . The core components have rema\ned submerged 

\ n an amb\ent temperature and pressure, treated, water so1ut1on w\th the 

fol low\ng target spec \ f 1 ca t \ on s :  

o ph : 7 . 5  t o  7 . 2  

o boron: >4350 ppm 

o buffer : NaOH. 

No a c t \ v \ t \es or exam1nat1ons were atle.pted unt \ 1  personnel access 1ns\de 

the reactor bu11d1ng was reestab1 1 shed \n 1981 . A su�ry of s 1 gn 1 f \cant 

exam\ nat\on and d\sassembly events that have occurred follows. 

3 . 1 . 3 . 1  Qu\ck -look V\deo Surveys . I n  1982, control rod leadscrews 

from core pos \ t \ons H8, E 9 ,  and 88 were removed for pos s \ble CCTV access to 

the core area. The control -rod sp\der was s t 1 1 1  1n place at 88, but was 

m 1 s s \ ng at core pos 1 t 1ons H8 and E CJ .  The CCTV survey d \ scovered a large , 

empty reg\on (core cav\ty)  \ n  the upper -core reg\on. 

50 



3 . 1 . 3 . 1  APSI Ass�1r--Jns•r t ton. 7 J n  tht f irst  q�rttr of 

CY -1.83, In ltte.pt vas .. dt to tnstrt 111 tight APSI ISs�l lts �lch, I f  

succtssfu 1 ,  would reloc1te tht APSis 37 ln .  downvard ( s•• f lgurt 4 for APSR 

core posit ions ) .  Insert ions Into th• cort c1v t t y  de,ths wert IS  follows: 

Cor• Pos i t ion 

06 
010 
F 4  
f 1 1  
L 4  
L 1 2  
16 
110 

lns•r t l on  Dfpth 
(ln.) 

0 
4 

� 
3S 

8 
31 

0 
37 

3 . 1 . 3 . 3  Ultrasontc Scanner Survtx.8 On August 31, 1983, an 

u ltr1sontc scan�r survey was .. dt to deter•tne the shlpe 1nd dt  .. nstons of 

the core cavity.  The core topograph\cll f•aturts Included the following; 

o Tht cavltJ txtendtd fro. the upp•r gr td plate botta. downward to 

approxt .. tely 7 . S  ft  abov• th• core botta. and radlallJ  to the 

core for .. r wa l l  In so-. places. 

o The core cavity volu.e wa s  equlvllent to  approxl .. tely 26� of the 

original core region. 

o futl ass�ly r.-nants appeared to enc ircle the core c1v t t y  

c�letely toward the upper grtd plate; the .axt� fuel asse.bly 

�ge lppelrt4 to bt on the core east side, and tht ltlst futl 

ass.-bly da .. ge on tht cort west side. 

o The APSis that had bten tnserttd proJected fro. the cavity 

ctll tng and Inter fered wtth ultrlsonlc -scanntr .. asur�nt of 

topogrlphJ In the cavlty-upptr regions. 
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3 . 1 . 3 . 4  Reactor Vessel Head Remova1 .
9 

I n  Jul y 1984, the RV head 

remova l ,  wh\ch 1ncl uded prerequ 1 s 1 te uncoup1 1ng of the leadscrews frOM the 

control -rod assembl\es and ra\s \ng each leadscrew 1 nto the 

control -rod-dr \ ve mechan1sm (CRDM ) ,  was accomp 1 1 shed. The leadscrew 

uncoup1 1ng 1nd1cated the follow1ng: 

o Th1rty control -rod sp\ders were supported by the fuel assembly 

upper end f 1 t t 1 ng .  

o Twenty-three control -rod sp\ders appeared to be unsupported by 

the fuel as sembly upper end f 1 t t 1ng , or were m1ss1ng.  

o Four control -rod sp1ders became supported by the fuel assembly 

upper end f 1 t t 1 ng when lowered a sma l l  d 1 stance ( less than 2 1 n . ) .  

10  1 1  
3 . 1 . 3. 5  Plenum Assefllbly Remova l .  ' J n  May 1985, the pl enum 

assembly remova l ,  wh1ch 1 nc luded prerequ\ s \ te d1slodg 1ng of fuel asse�ly 

upper end f 1 t t \ngs ( see Reference 1 0 } ,  water jet flush\ng loose debr \ s  from 

hor\zontal ( upward fac\ng) sur faces ( see Reference 1 1 ) ,  and v\sual (CCTV) 

exam\ nat\on of the assembly, was accompl \ shed. The d 1 s l odg1ng of fuel 
1 1  

as sembly upper end f 1 t t 1ngs \nd\cated the follow\ng: 

o four upper end f 1 t t 1 ngs (core pos \ t \ ons 05, f 3 ,  F l 3 ,  and K 1 4 )  

could not be d\slodged. 

o Ten upper end f \ t t \ngs (core pos \ t \ ons E 4 .  614 ,  K6, l2,  l 1 3 ,  03, 

08, 01 1 ,  P8, and R6) could only be par t \ally  d\s lodged . 

o A l l  other end f \ t t \ngs were m1ss 1ng , d \ s lodged , or a t tached to 

the1r  respec t \ve fuel bundles.  

The water Jet f l ush\ng removed loose deb r 1 s  •rang\ng \n s 1 ze from very 

f 1 ne part \c les to nearly  fuel pellet s \ ze• from the plenum as sembly,  

upward-fac\ng, hor\zontal surfaces. Pos t f l ush\ng CCTV 1nspect1on 1nd1cated 

•some of the debr \ s  actua l l y  adhered to the pl enum and could not be 

removed . •  
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lh• CCTV �•••1nat1on rev�aled thlt a problble th�r .. l excurston 

produc� ,._.91 to th• pl�nu. ass.-bly lower surflc�. IS d�ptct�d 1 n  

f tgur• 1 1 .  

3 . 1 . 3 . 6  Reactor Vessel lowtr H•ad Reg1on Y1d�o Sur veys . I n  febru.rr. 

Julr. 1nd D�c.-Der 1985 and F �bruarr 1987 , the RV lowtr head rtt1on was 

parttllly  surv•J� (as shown tn F tgure 1 2 )  w1th a CCTV ca-.ra l�rfd 

thrOUfh the downc�r annulus at 1 3• ,  63•, 1 1 s•, 167•, 24S•. and J4S• (hole 

nu.bers 1 ,  4 ,  S, l. 1 1 ,  and 14, respte t tvely) az1�thal pos 1 t tons . S..,les 

of th� loose debr 1 s  depos tted on the RV lower head were col lected wtth a 

r.-ote .. n 1 pul1tor lowered through hole nUibers 7 and 1 1 .  The survers 

tnd tcated th� follow1ng: 

o l•n to twentJ tons of probable core .atertal had col lected t n  the 

retton between the IV lower head and the f l ow  d 1 s tr 1butor. 

o The core .. ter1a1 for• ranged fro. par t tc les the s 1 ze of coffee 

grounds to a vert 1cal Wi l l  ( l tke a cur ta 1 n )  extend1ng toward the 

flow d1str 1 butor below core pos t t ton Hl 2 that appeared to be 

lava-ltke (prevtously .alten ) .  

o Prevtously .olten .atertal was tn or above the f l owholes 1 n  the 

f l ow  d t s tr t butor below core pos t t 1 ons 013, E 2 ,  K 1 4 , K3, N3, OS, 

and 16 ( see f tgure 1 3) 

o loth the gutde tube lower end and the nozzle upper end of 1n-core 

1nstru-.nt nUiber 4S (below core pos 1 t 1on 17) are pa r t t a l l y  

ablated. 

o Pos stble •htgh Wiler• .arks and/or surface depos t t s  fro. 

tnteract1on w1th .al ten core .ater 1al were observed on t n -core 

tnstru.ent gutde tube nu.bers 44, 4S. and 47 (below pos t t 1 ons P6, 

17. and 010)  below the flow d t s t r t butor. 
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3. 1 . 3. 1  f uel R..ova l .  F uel re.oval c�nced on lov.-ber 12. 1985, 
•nd has cont1 nued through Sept.-ber 1981. In  FY-1986, fuel r.-oval was 

1 \a\t� to th• core cav tty  wt l l s  and floor and cons ts ted of ( a )  upper end 

f t t t 1nts froa fu• l .  control rod, and burnable po\son rod ass�l tes;  

ptr t ta l  fu•l ass.-bl t•s;  and unsegre9tted loose debr t s  and (2)  a cuaul a t t ve 

tota l .. s s  of Sl , OOO lb of the 300,000-lb  core. The early fuel r.-oval 

tnc lud� both successful and unsuccessful a t te.pts to topple standtng 

pertpberal fuel asse.bltes onto the core-cav t ty f loor to provtde c l earance 

for the fuel can t sters ,  occastonal una\ded topp l \ ng of unstable standtng 

pertpheral fuel ass.-bltes onto the core-cavt t y  floor . and shear -tool 

sec t \on tng of so.. parttal fuel ass.-bltes ly\ng on the floor of tbe core 

cavt ty .  A total of 49 fuel cantsters were transferred to the TRJ fuel 

Handltng Bu \ ldtng, and 21 fuel cantsters were shtpped to the IIEL ( see 

Appendh f ) .  

V\deo surveys of the core cav\ty  � l l s  and floor were .. de tn Dec.-ber 

1986 and January and June, 1981. S tx  fuel rod s.,.ents were cut fr� 

standtng fuel rods at  the core south (core pos t t ton l l )  and southeast (core 

pos\t 1ons R2 and 12) s tdes tn Dec.-ber . 

The fuel r..oval acttvt t \ es tn F Y  1 986 .. de the followtng changes to 

the core cavt ty :  

o The fuel asse.bltes s t \ 1 1  standtng ( June 1986) at the core 

per t phery were reduced to 20; fourteen (A6. Al , AS. A9, AlO, 84. 

C3, 02, 014, E2 .  l l ,  l lS ,  Nl4,  013 and 012) wtth upper end 

f t t t t ngs and s t x  (812, E 2 ,  l l ,  12, 03 and RlO)  wt thout upper end 

f U Ungs . 

o Sufftc tent loose debr \ s  had been r..oved froa the core cav1 ty  

floor to expose ( a )  the hard crust near the 70-tn .  elevatton 

above the ortg,nal core bottoa and (b) a horseshoe -shaped r 1 ng of 

agtlo.erated (c..ented-together rod bundle re.nant s )  core 

.. t•r tal  project1ng 1nwards fr� the stand\ng fuel rods above the 

hard-crust surface. as shown \n F \ gure 1 4 .  The r \ng extended 

fr� around the 100 - 1 n .  elevatton above the core bott� to the 

hard crus t .  where 1 t  receded , creattng a cave-l tke geOMetry.  
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In  Jul r  •nd August ,  fuel c•n\sters D-141 •nd D-1S3 were unloaded at  

the INl l ;  and the followtng s.-plts of d t s t \nc t  core c�onents were 

acqutred for poss \ble and pl•nned future exa•tnat tons : 

1 1  fuel ass.-bly upper end f t t t tngs 

1 0  control or burnable potson rod ass�ly upper end f t t t tngs 

1 burnable polson rod ass.-bly retatners 

l S  fuel rod upper sect tons 

1 sets of control rod/gutde tube upprr se< t t ons 

Table 8 prov\des a co.plete l t st of spec \ f t c  T"J-2 fuel ass.-bly upper end 

f t t t \ngs placed tn t.-porarr storage tn drU8s tn the TAN 607 Hot Shop. 

Durtng F Y -1987, fuel r�val tnc l uded .ost fuel asse.bl\es s t \ 1 1  

stand\ng a t  t� core prr \phery, the fused -together core .. tertal  \ n  the 

l�r core regton, and 140 of the fuel ass�ly l�r ends proJec t t ng 

upwards fro. the lower gr \d ( f tgure l S ) .  In Nov�er , the core-bortng 
1 2  

equ\�nt �s used by GPU a s  a •\ 1 1 \ng devtce t o  l oosen and/or 

pulver tze the fused-together core .. ter \al tn  the core central rttton by 

dr t l l tng 409 holes wtth a 3 . 4 - \ n . -dta8eter , sol \d- facfd btt  \n  the 

overlapp\ng locat\on pattern, as shown tn f tgure 1 6 .  V\deo surveys of 

exposed surfaces of the core cavtty wal l s  and f l oor and the lower CSA were 

.. de tn  a l l  .onths except January and Apr t l .  

l he vtdeo surveys were recorded, and rev\ews of the tape recordtngs 

prov\ded the follow\ng observat tons: 

o There t s  a large oblong hole tn the baf f l e  plate near the l S - t n .  

elevatton above the fuel rod botto.s adJacent to core pos \ t tons 

PS and R6 ( see f tgure 1 7 )  . . 

o Sol \ d t f ted core .ater tal fr� the space between the ba f f l e  plates 

and core barrel extsts between the lower gr td and lower gr \d  

dtstr \butor plate on the core southwes t ,  wes t .  northwes t ,  nor th, 

and northeast s l dts ( see f \gures 1 7  and 1 8 ) .  
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lAILf 8. TMI-2 fUEl ASSEMBlY UPPER END f i lliNG SAMPLE LISl 

fuel Canister Storage Orun� 
I t  a MUI!Iber Location 

Core 
Pos lOon D -1 41 !=ill lh...,er Basket Descrl(!llon Olst \net \on 

88 ' 4 B Control rod fuel ass�ly Exa•lned leadscrcw 
upper end f i t t ings pos H I on (P6) 

BlO 13 3 A Control rod fuel asse.bly Mirror ,_,ge to 
upper end f i t t ings canister D-1S3 ltM 8 

C7 3 2 A Control rod fuel assc�ly Fuel and CA/GT 
upper end f i t t ings rod exa�\natlon unit 

C l l  4 2 B Control rod asse.bly Massive da .. ge to fuel 
upper end f i t ting asseMbly upper end f i t t ing 

DB 3 4 A Control rod fuel asse.bly Core bore dr\11 s i t e  
upper end f i l l ings 

G3 4 4 B Control rod asseMbly Upper grid da .. ge 
upper end f i t tings region per i phery 

Hl n B Per i pheral fuel asse.bly Core periphery. Jn 
upper end f i t t i n g  12/06/8S video survey 

H8 8 A Control rod fuel assenbly Core center pos ition. 
upper end f i l l i ngs Exaalned leadscrew posltlon 

IC4 " Burnable polson rod 
asse.bly retainer 

Upper grid da .. ge reg\on 

IClS 7 A Peripheral fuel asseMbly Near alrror l .. ge to 
upper end f i t t ing canister D -141 ltM 11 (Hl) 

l3 6 2 A Burnable pol son rod Upper grid da .. ge 
asseMbly retainer region periphery 

"' 8 3 A Control rod fuel ass�ly Adjacent to the 
upper end f i t t ings BPR fuel asseMbly 

N9 4 2 A BPR fuel asseMbly Mat\ng fuel asseMbly 
upper end f i t t ing upper end f i t t ing 

to BPA spider below 

N9 A Burnable polson rod Only PBR asseMbly 
asseMbly sp\der 17-4 PH SS parts 

010 J 8 BPR fuel ass�ly BPR fuel asse.bly upper end 
upper end f i t t ing f i l l ing with guide tube 

stubs 

P6 8 A Control rod fuel asseMbly Core east s i de h i gh da�ge 
upper end f i t t ings zone. M i r r or INge to 

can\sler 0-lSJ lle� 13 (810) 
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F 1 gure 1 8 .  Loc a t 1 ons of resol 1 d 1 f 1ed mater 1 a l  ' n  lower gr 1 d  flow hole s .  
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o Vetns of sol\dtf ted core .. ter tal  Pfnetrated d�rd through the 

rod bundle to vtthtn 2 tn. of the botto. ,,.cer grtd at the 

tntersect ton of core pos t t lons G8 and f9;  vt thtn 30 tn .  of the 

fuel rod bottoas at core pos \ t \on HlS;  and to the lower grtd  It 

core pos t t tons l l 4  and M14.  

The f Y -1987 total cu.ulatlve .. s s  of core �ter tal r.-oved was 

165, 000 lb .  A total of 172  fuel cantsters was transferred to the TMJ F uel  

Kandltng lutldtng. and 11 fuel cantsters �re shtpped to J•E t .  Append tx f 
l t s t s  the contents of the fuel cantsters loaded through Stpt�r 30. 
1987. Appendtx E l t s t s  the coptes of recordtngs of the v\deo survers .. de 

dur \ng the f t scal rear . 

3 . 1 . 3 . 8  Btolog\cal Growth. In  January 1986. the RY water turbtdttr 

began 1ncreastng fro. a btologtcal growth (•tcroorgan ts•s ) tn the water . 

The source of the •1croortants•s vas bel teved to be the r t ver water . whtch 

bee.-. •txed durtng the acctdent vtth r.actor coolant tn the reactor 

bu \ ldlng �s..ent and was subsequently  tntroduced \nto the RCS after the 

cont .. tnated �s ... nt water had been pur t f ted by the TMJ-2 vaterc leanup 

srst�. The growth of the •tcroorgant s•s vas be1 1eved to be caused bJ 

( a )  sptl lage of defue l l ng tool tng hJdrau l tc flutd \nto the RY and ( b )  other 

secondary event s ,  such as 1ncreased 1 \ ght \ng. aeratton. and oxygen 

d 1 sper s 1on of the RY water . Both aerob\c and anaerobtc •tcroorgan t s• t ypes 

�re \den t \ f ted \n the colony that evolved. 

The water turb\dtty prevented ( a )  tdent t f tcat \on of .ost .. ter ta l  

wh l c h  vas lOided 1nto the fuel cantsters after January 1986 and (b)  c lear  

vtdeo surveys of sur faces and obJec ts  exposed bJ the loose dtbr \ s  r.-ova l .  

I n  Apr 1 1  1986. a b\ologtcal growth cleanup progra• c�nced 

cons 1st 1ng of ch�\cal (hydrogen perox \de) addtt \on to the water to k t l l  

the organ1s•s and water - f t l ter \ng and feed-and -bleed operat\on to decrease 

the water turbtd \ t y .  The b\olog\cal growth condl t ton contl nued t o  be a 

probl� durlng the r.-. tnder of the f \ scal rear as hydraul l c  f l utd spl l lage 

cont\nued. 
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I n  early  FY-1987 , the add \ t \on to the water f \ l ter\ng sys tem of a 

f \ l ter-ald feed stat\on,  wh\ch comb\ ned a pol ymer coagulant w\th  the 

d \at�ceous earth l n  a bleed-and-feed .ode, successfully  decreased the 

water turb \ d \ t y .  

3 . 1 . 3 . 9  Core Bor \ng. In July and August 1986, approx 1mately 60 holes 

were d r \ l led through and/or \nto the lower core reg\on. 

The July dr \ 1 1 \ng was for the purpose of ( a )  acqu \ r \ ng lower core and 

RV lower head reg\on core mater\al  sa�les \n the as-strat\ f\ed cond \ t \on 

and ( b )  v\sual ( CCTV) \nspect\on of the exposed lower core and CSA reg\ons 

and lower head reg\on core �ter\al upper surface. Holes 3 . 65 1 n .  \n 

d 1ameter were d r \ l led through the lower core reg\on at the ten core 

pos \ t \ons (04, 08, G8, Gl 2, K6 , K9, N5 , Nl2,  07 . and 09) shown \n  

f \gure 19,  and 1 . 26-1n . -d1ameter holes were dr \ l led \nto  the lower head 

core mater\al to 8 \n .  above the RV lower head below core pos\t\ons 04, K9 , 

and N1 2 .  The core bores and cas\ngs were loaded \nto TMI-2 fuel can\ s ters 

and sh\pped to lNEl \n Septe�er 1986. 

The August dr \ 1 1 \ng cons\sted of us\ng an approx\mately 

2-\n. -d\ameter, sol\d-faced b \ t  at  48 locat\ons w\th\n the 6-ft- ( 7 3 . 2  \n . )  

d \ ameter central core reg\on to make the l ower core reg\on fuel removal 

eas \er . Table 9 1 \ sts the core loca t \ons ,  dr \ 1 1  depths ach \eved, and d r \ 1 1  

mater \al  left 1n  the lower core reg\on dur\ng the dr \ 1 1 \ng campa \gn. 

The core-bor\ng program produced the fol l ow\ng \nforma t 1 on about the 

cond \ t \on of the lower core reg\on, the CSA reg\on, and the core mater \ a l  

depos\ ted on the R V  lower head. 

o A reg\on of prev\ously molten, consol1dated core mater \ a l s  
3 

est\mated t o  be approx\mately .1 22 ft  (about 10% of  the 

or\g\na l  core volume) was conf\rmed to be \n the l ower , central 

reg\on of the core. Th 1 s  consol \dated structure \s approx 1mately 

4 -ft  th\ck \n the center of the core and 1- to 2-ft th\ck near 

the core per\ phery and 1 s  roughly shaped 1 1 ke a bowl extend1ng 
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TABLE 9 .  DRilliNG OF TMI-2 lOWER CORE REGION I N  AUGUST 1986 

Core locat \on Core locat1on 

Rad\us Az \muth Depth Rad\us Az \muth Depth 
(1n .) ,., i!.!hl ""·) ,., 1.l!hl 

5 . 2  35 0 . 8  30.0 168 34 . 8  
1 55 2 . 3  

35 . 8  1 75 1 1 . 4 
9 .0 30 6 . 2  189 1 4 . 6  

210 46 . 8  203 20. 2  
270 48. 1  211 4 . 1  
33oa 39 . 1  231 1 . 3  

245 1 8 . 6  
1 2 . 0  1 1  5 . 3  259 1 6 . 9  

311 42.3 273 20 . 4  
287 2 . 8  

1 2 . 2  1 2  0 . 8  301 0 
1 1 2  40. 3  31 5 2 . 2  
127 40.0 350 26. 1  

1 6 . 25 16  6.3  36 . 6  182 4 7 . 6  
46 45.1  196 32. 7  

284 9 . 0  210 30.7 
316 33. 1  224 3 . 3  
344 5 . 0  238 22 . 0  

266 25 . 3  
1 8 . !i  31 . 5  37 . 0  252 5 . 7  

151 . 5  36 . 2  322 4 . 0  
271 . 5  35 . 7  

20 . 5  1 4 . 5  35 . 8  
48. 5  1 . 3 
7 4 . 5  42 . 0  

168.5 28 . 0  
228. 5  47.9  

a .  Broke off lower 48- \ n .  sect\on o f  dr \ 1 1  steel . 
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down t�rd th• botta. of the cor•. Intact rod stubs •• t s t  frOM 

th• botta. of tht core up to the consol t dated r•iton. Core 

po s \ t \on K8 w.s dettr•\ntd to be a posstbl• location wh•re th• 

consol\dattd .. t•r tal  •'iht hav• pen•trat•d to th• fu•l a s s  ... lr 

low.r tnd f t t t tng.  

At stvtral core-bore locat \ on s ,  .eta l l t c  \ nc luslons app•ar \ n  th• 

up,.r port \ on of the conso l \ dat•d reg\on; wh \ l e  \ n  oth•r s ,  

.eta l l \c tnclus \ons are observed near the c•nter and/or botta. of 

the consol\dated reg\on. The shapes of the .eta l l \c lnclus\ons 

varr w\delJ. 

o lh• pr\�ry •tgrat\on path of the pr•vtousl'l .ol ten �ter tal  \nto 

tht lower pl•nu. app•ars to � located on th• east s td• of the 

cor• near th• per tph•rr. prt�r t ly at asselbltes P -S and R-6. 

o lhe CSA appears to be undamaged t n  those areas where prev\ouslr 

.ol t•n c•r,.tc .. t•r t a l s  have frozen tn place �tween CSA 

structural ..-ber s .  H�ver , one core \nstru.rnt gu\de tube I s  

d�ged near the l�r gr\d f l ow  d \ s tr tbutor; and two oth•rs w.re 

•\ss \ng or covered by sol \ d \ f \� �t•r tal below the lower g r \ d .  

o lhe fuel debr t s  resttng on the botto. vess•l head near th• center 

of th• RV appear s  to be loos• and rela t t vely f \ ne a s  co.pared 

w \ th the large, agglo.erated debr \ s  e x \ s t tng near the edge of the 

RV \n the lower plenu.. The depth of vessel botto. head fuel 

debr \ s  was estt�ted to be as fol lows : 

Core Pos H \on 
Depth' 

(tn .} 

04 1 8  
K9 30 
Nl1 1 1  

a .  D•pth .. asured aft•r bor tng w\th poss \bl• overlay of bor \ng debr \ s .  

69 
• 



o The core bor\ng produced cutt \ng debr \ s ,  \nclud\ng sand-11ke 

mater \ a l ,  shards of fuel rod mater \ a l ,  and fuel assembly lower 

end f 1 t t 1ng plugs, that ( a )  settled \nto the stand\ng rod bundles 

and onto the hor \zontal surfaces of the lower CSA and RV lower 

head core debr \ s  or ( b )  obstructed holes \n the CSA plates . 

Future acqu \ s \ t \on of core mater \ a l  samples from below the core 

�ust be accompl \ shed carefully to avo\d or segregate the core 

mater \al  wh\ch relocated dur\ng the core-bor \ng caMPa 1gn. 

3 . 1 . 3. 1 0  Core Barrel Assenbly f \ ber Opt \ c/V\deo Survey/Prob\ng. I n  

february 1987, GPU Nuclear sur veyed and probed the compartment between the 

baf f le plates and core barrel us\ng a f \ ber opt\c dev\ce and 

v \ deo-record\ng the f \ ber opt1c \mage. N1ne az \muthal locat \ ons were 

probed and surveyed. ( f \gure 1 7  1 s  a map show\ng the est \mated prof \ l e  of 

core debr \ s  \n  the cOMpar tment between the baffle plates and the core 

barrel . )  The v\deo \mages were \nadequate for determ1n\ng the appearance 

of the debr \ s  1n the compartmen t .  

3 . 1 . 3. 1 1  Current State. The state o f  the TMI-2 R V  1nternals as  of 

September 30, 1987, 1 s  shown 1n F 1gure 20. Few reg\ons of the RV rema1n 

unexplored; but 1mportant core damage progress\on data may be obta\nable 

from some of those unexplored reg1ons, as follows: 

o The eas t ,  and southeast sect\ons of the outer two r \ ngs of  lower 

core reg\on fuel assembl \es and the baffle plates . 

o The lower reg\ons of the compartment between the baffle plates 

and core barrel , for the presence and/or pr\or presence of core 

mater 1 a l  and damage to the formers and core barrel . 

o The northea s t .  eas t ,  and southeast sec t 1 ons of the CSA where 

escap\ng molten core mater \al  has sol \ d \ f \ed. 

o The lower reg\on of core mater \al  rest \ng on the RV lower head. 

where a reg\on of nonfuel core mater \al has been pred\cted to be. 
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3 . 2  .Purpose 

In addre s s \ ng the data requ\rements recommended \n  the TMJ-2 Acc\dent 

Evaluat\on Program document ,
2 

a scope of  work was formulated to suppor t 

these data needs wh \ l e  recogn 1 z 1ng certa\n 1 \m\tat \ons 1 n  data acqu1 s 1 t 1on 

\nherent \n the TMI-2 defuel \ng env\ronment .  As such, the purpose of  the 

work plan \ s  the acqu 1 s 1 t 1 on and exam\ nat\on of samples of core and noncore 

mater 1 a l  from the RV dur1ng complet\on of defuel \ng, along w\th v\deo 

docunentat\on of the cond \ t \ons of the expand\ng TMJ-2 core vot d .  The 

scope of  the sample acqu1 s 1 t 1on plan Includes obta 1 n 1ng add 1 t 1onal samples 

of the loose debr \ s  from the lower head reg\on below the flow d 1 str 1butor . 

The spec 1 f 1 c  RV sample exam1nat1on objec t 1 ves 1nclude the 

determ1 nat1on of the follow\ng: 

o locat1on and phys 1cal  character 1 st 1 c s  of the molten core mater 1al 

escape paths. 

o Peak temperatures of core and structural mater 1 a l s .  

o The extent of mater 1al  ox1dat1on and 1nteract1on between fuel rod 

components and other core and structural component s .  

o The extent of control rod mater\al relocat1on and 1nteract1on 

w1th fuel mater \ a l .  

o Spat\al  d 1 s tr 1 bu t 1 on and phys1cal and chem\ cal character 1 s t \ c s  of 

damaged core and structural mater 1 a l s .  

o O \ st r 1 but 1on and retent1on of f 1 s s1on products reta1ned 1 n  the RV 

and 1 n  core mater 1 a l s ,  1nc1ud1ng the1r chem1cal form and the 

mecha n 1 sm of retent 1on. 

o Interact1on of burnable po1son rod mater 1 a l s  w1th fuel rod 

mater 1 a l s  and the effect on core heatup. 
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o lh� ••tent and typ� of da.ag• to the CSA and tnstru.ent tub• 

penetrat tons and a.aunt of .. ter ta1 reloca t i on Into the lower 

pl�nu•. 

3 . 3  AccO!pl t shlents 

3 . 3 . 1  St!pl� Acgu t s t t ton 

3 . 3 . 1 . 1  Acqu t s t t lon Equlpl!nt.  The RV sa�l� acqut s l t l on progra. has 

provided the following sa�le acqu \ s \ t \on tool \ng and exa•tnat lon equl,.ent; 

Jens�n Dr \ 1 1 \ng Co. 
EGG Orav\ng 41 9931 
EGG Oravlng 419932 
EGG Dravlng 420120 
E GG  Drav\ng 420126 
E GG  Draw\ng 420155 
E GG  Dravlng 420 1 70 
EGG Drav\ng 410193 
EGG Drav\ng 420234 
EGG Dravlng 420235 
E GG  Orav\ng 410418 
EGG Drawing 420430 
EGG Dravlng 420232 
Wlld -Heerborg 

GEND-INf -012 

Descript ion 

lnstru.ent�d dr l l l tng �chine 
lead transfer cask 
Dr l 1 1  lndexlng platfor• structure asse.bly 
lover casing cla� hydraul i c  ass�ly 
Dr \ 1 1  Indexing roller plat for• ass�ly 
Underwater structure ass�ly 
Cask roll�r plat for• ass�ly 
Underwa ter structur� and t i l t ing plat for• ass�ly 
Middle cla� and support ass�ly 
Hydraul ic control asse.bly 
Underwater structure out -of -tolerance \ndtcator 
Underwat�r cyl tnder and rod end c l�vls  
REES underwater v\d�o ca-.ra �ntpulator asse.bly 
C�uter � lded theodol\t�  \ndex lng syste. 

Cor� Topography Equ\p!!nt 

Black -and-vhlt�.  clos�d-c lrcu\t vld�o syst�. 
Inc l uding camera support and art tculat lon too1\ng 

Enhanc�d s t i l l  t .. ge vld�otape processor, \ncludtng 
sof tware 

V\d�o-record lng-to-�nhanced - s t \ 1 1 - \  .. g• hard copy 
processor, lnclud\ng software 

Mult \transducer searchllght -b•a• ul trasonic scanner 
syst� 
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Reference 

EGG-TMI -6531 

EGG Draw\ng 417983 
EGG Draw\ng 41 7984 
EGG Draw\ng 418075 

EGG Draw\ng 420596 
EGG Draw\ng 4207 1 3  
EGG Draw\ng 420535 
EGG Draw\ng 420429 
EGG Draw\ng 420558 
EGG Draw\ng 420477 
EGG Draw\ng 419662 
EGG Draw\ng 420387 
EGG Draw1ng 420590 
EGG Draw\ng 420593 
EGG Draw\ng 421144 
EGG Draw\ng 346945 
EGG Draw\ng 421446 

N/A 

EGG Draw\ng 420481 

TMJ Spec trometer 
Des\gn Data Package 
by A .  E .  Procter 
and D .  W. Akers 

Descr 1pt \on 

loose Debr 1 s  Collect1on Tool \ ng 

Clamshel l -type loose debr 1 s  collect \on tool 
Rotat 1 ng-tube loose debr 1 s  collect1on tool 
loose -debr \ s  sa�le handl\ng cask 

Fuel Can\s ter Unloadtng Equ \pmen t :  

Transfer table assembly 
E lect r \cal \nstallat \on ( t ransfer table control) 
Exam\nat\on f \xture assembly 
Sample handl 1 ng equ\pment as sembly 
Holddown spr1ng removal press assembly 
Pott\ng syste• assembly (core bores) 
Core barrel d\sassembly �ch\ne (core bores) 
laydown and 1 1 ft 1 ng f 1 xtures 
Vent and dra 1n  assembly ( fuel can\ster)  
Tools and support assembl\es 
Can\ster 1 1 ft f \ xture 
lhree ( 3 )  3 Bechtel s t de load1ng debr 1 s  buckets 
Spec 1al d 1 s t 1nct  ca.ponent extract\on tools 
Spec \al hand tools for equ1pment 1nstallat 1on, 
operat\on,  and ma \ntenance 

Rees Model R-93-CCU CCTV camera and remote control 
system and Panason \c  Model NV 5410 v \ deo mon1tor 
Fourteen ( 1 4 )  core bore conta1ners 
D \ s t \nct component storage drums 
Fuel/control rod cut-off band saw 

TMI mob\ 1e gamma spectrometer system/scanner ( for INEL 
core bore and d \ s t \ nct  component exam\nat \on) 

3 . 3 . 1 . 2  Samples . The RV sample acqu\ s \ t \ on program has furn\ shed the 

samples 1 \ sted \ n  Append1 x  D, Sec t 1 ons C ,  0, E ,  F ,  and G to EG&G for 

exam\nat \ on . Sa�1es that were acqu\red \n F Y -1987 1nc lude the follow1ng: 

TMI-2 loca t \ on Sample Descr1pt 1on Date Acqu 1 red 

Core Pos 1 t 1on 91 lb  of rock-shaped p\eces of fused December 1986 
Mll  together core mater1al rang1ng 1n s \ ze 

from 52 lb  to pea -s 1 ze 
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HU -l Loctt \on 

Core PosH \on 
HI 

Core Pos \t \on 
f6 

Core Pos \ t \ on  
HCJ -ICCJ 

Sf!ple Des c r ipt ion D•te Acgulred 

1 3  lb of fused -tovtther core .. ter l • 1  Oec.-ber 1916 
up to 4 . 2  lb \n s \ 1e 

1 3  l b  of fused-together corr �ter \a1  Oec.-ber 1986 
p\rcrs r•ng\ng up to 2 . 1  1b \n s t 1e 

8 l b  of fusrd -togrther corr �trrtal  "'rch 1987 
p\ecrs rang\ng up to 0 . 2  1b \n s \ lt 

I n  add \ t \on, thr cort �ttr \ a l  \ n  tht furl canlsttrs l t strd I n  

Append \ x  f \ s  ava\1ab1t for t x  .. \nat \ on .  

3 . 3 . 2  l x  .. \nat\on Repor ts and Records 

Thr RV s.-p1r exa•\nat\on progra• has produced the fo1 1ow\ng 

docu.nt•t \on: 

rau•o - J NJ -031 
Volu. I 

lrttrr Report 

EGG-nn -6531 - l  
Rtvh \on 1 

GE NO -JNF -044 

fa( NO - I Nf -031 
Volu. I I  

H t l e  

Nu.rous v\deot•pe rrcord\ngs of CClV 
scans brtvcrn 1982 •nd 1986. A 
1 \ st \ng of thrsr t•pes \ s  glvrn \n 
Apprnd \x E .  

Prr1 \•lnary report of TMJ -2 tn -corr 
\ n s t r UMent da�gr 

Thr F Y  1983 E xa•tnat \on of thr lower 
3 . 1 7 5  � Sect \on of tht H8 lradscrrw 
frCMI TMJ -2 

TMI -2 Core Drbr \ s  Grab Sa�1r Qu\ck 
look Report 

lMJ -2 lradscrew Orbr \s Pyrophor \ c \ t y  
Study 

TMJ -2 J n -Corr Jnstru.nt oa .. gt - -An 
Upda te 

15 

Status 

I ssued 
January 1984 

I s sued 
Orc.-brr 1983 
Revhrd 
"'rch 1984 

I ssutd 
�rch 1984 

hsurd 
Apr n 1984 

J ssutd 
Apr \ 1  1984 
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Repor t Number 

GEND-JNF-012 

THle 

Des\gn and Operat\on of the Core 
Topography Data Acqu \ s 1 t 1on System 
( \n \ t \a l  core cav1ty topograph \c  
mapp\ng) 

Status 

I ssued 
May 1984 

RDD :85 : 5097-01 : 01 TMJ-2 H8A Core Debr \ s  SaMPle 
Exam\nat\on F \ nal Report 

I ssued 
July 1984 

E GG-TMI -6697 

letter Report 
Hnlb-268-84 

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

GEND-INF -052 
EGG-TMI -6685 
( Dr a f t )  

GEND-JNF -067 

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

EGG-TMI -7385 
Revh \on 1 

GEND -INF -014 

GEND-INF -084 

E GG-TMI -7429 

GEND-INF -082 

TMI-2 Core Debr \ s --Ces\um/Se t t l \ng 
Test --Draft Report 

I ssued 
September 1984 

Analys\s of TMI-2 ' A '  Steam Generator lransm\ tted 
Hot leg Res \ stance Ther�l Detector November 16, 1984 

Prel1M1nary Repor t :  TMI-2 Core 
Debr \ s  Grab Samples --Analys\s  of  
F \ r s t  Group of SaMPles 

I ssued 
July 1985 

Exam\nat\on of H8 and 88 leadscrews I s sued 
from Three M\le  Island Un\ t  2 (TMI-2) SepteMber 1985 

Exam1 nat 1 on of the leadscrew Support 
Tube from Three M11e I s land Reactor 
Un \ t  2 

TMI-2 Core Oebr \ s  Grab Samples-­
Exam\nat\on and Analys \ s  

TMI -2 Core Bore Acqu1 s 1 t 1on Su�ry 
Report 

TMI-2 Core Cav\ty S\des and F loor 
Exam\na t \ ons December 6, 7 ,  21 and 
22. 1985 

Exam\nat\on of Debr \ s  from the lower 
Reactor Head of the TMI-2 Reactor 

I ssued 
ftarch 1986 

I s sued 
Septetllber 1986 

I s sued 
February 1987 

I s sued 
February 1987 

Draft I ssued 
Apr 1 1  1987 

TMl-2 lower Plenum �\deo Data Summdry Publ 1 shed 
July 1987 

Exam1nat1on of the TMI-2 Core 
D \ s t \nct Components 
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Publ 1 shed 
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GUtD.JMF -087 

GfND-INf -083 

lMI -1 Standing Fuel Rod St�nt 
Pr•l t•tnarJ E xa•\natton Report 

TNJ-1 Core Horseshoe R tng 
E u•tMt tons 

Status 

Publ hhtd 
August 1987 

Publ hhtd 
Oc tobtr 1987 

lhe resu l t s  of the saMPle exa•\nat t ons conduc t� to date are 

s�r t zed tn thts  sectton. 

3 . 3 . 3 . 1  Core Dfbr ts  Grab Sa!ples.  E xa.tnatton and analJsts  of  the 

1 1  upptr cor• loost dtbr ts  grab saMPlts and probtng the loose dtbr t s  

provtdtd tht followtng TMJ -2 acc t dent tnfor .. t ton: 

o So.e par l \c lts excttdtd uo
2 

.,lt tng ( 3\00 K )  durtng the 

.tcc \dent . 

o loost dtbr t s  txttnds downward about 2 . S  f t  to a h.trd obJect 6 f t  

above the or t g tnal cort botto. and outward t o  at  le.tst tht 

ntxt-to-outstde r tng of fuel ass.-bltes (approxt .. telJ 201 of the 

core vo l UtW )  • 

o The hard-obJec t upper surfact t s  relat t velJ f lat  but t rregular 

and extends to near the core pertphery. 

o Stgn t f tcant ar tal  and rad tal  •tx tng of core .. ter ta ls  has 

occurred tn the loost debr t s  bed. 

o The core .ater tal  dtstr tbutton tn  the loose dtbr t s  \ndtcatts a 

dtpletton of structural and pot son �ttr t a l s  of lower .,l t t ng 

lMPtrature. 

11 
• 



o F 1 ss \ on product retent\on �orma 1 1 zed to the measured uran1 um 

concentrat \on \ s  as  follows : 

Isotope 

Sr-90 
Ru-106 
Sb-125 
I -129 
Cs-137 
Cr -144 

Abundance 
(%) 

79 to 102 
35 to 86 
18  t o  38 
10 to 28 

6 t o  32 
90 to 130 

3 . 3 . 3 . 2  Reactor Vessel Internals Oocumentat\on. Th 1 s  exam1nat 1 on 

task commenced 1n 1982 and \nc l udes per 1od1c  surveys w\ th CCTV and sonar 

(acou s t 1 c  topography) dev\ces. The f 1 nd 1 ngs to date 1ncl ude the follow1ng: 

o The core topography data taken before head re.oval 1nd1cate that 

the vo1d \n the core reg1on below the upper gr 1d plate occup1ed 
3 3 

330 ft  ( 9 . 3  m ) and extended rad1a l l y  1nto the per1pheral 

row of fuel a sseMbl \es.  Local var1at1ons 1n the nom1nal vo1d 

rad\us ranged from exposed sect\ons of core baffle plate to 

apparent stand1ng fuel rods 1 2  to 1 4  1 n .  1ns 1de the core 

boundary . S1gn \ f \cant quant \ t 1es of core mater 1als  were 

suspended from the unders 1 de of the upper core support gr\d ( 1 982 

and 1983 ) .  

o Ablat\on of the plenum as sembly lower gr 1 d  plate occurred 1n two 

or more m1d-rad1us areas. as shown 1n F 1gure 1 1  ( 1985 ) .  

o Oowncomer and per 1pheral lower CSA structures appear to be 

undamaged ( 1985 ) .  

o len to twenty tons of probable core mater1a1 collected 1 n  the 

reg1on between the RV l ower head and the flow d 1 s t r 1butor , 

rang\ng 1n form from cof fee-ground- s 1 zed par t 1 c l es to a wall 1 \ ke 

a vert1cal cur t a 1 n  appear \ng 1 1 ke lava rock ( 1 985 ) .  

78 



o Prev1ously .olten .. ter tll  �s hang ing or at tached to the f l ow  

d l s t r tbutor below core pos t t lons L2 .  l 1 4 .  and • 3  ( 1985 ) .  

o Regtons of f low channel blockage fro. fuel rod swe l l ing were not 

observed In any regtons of the s t 1 1 1 -standlng fuel bundles ( 1985 ) .  

o Increased upper end f t t t t ng d ... ge had occurred at fuel 

ass.-b11es with burnable pol son (A1
2

o
3

-a
4

C )  rods ( 1985 ) .  

o St i l l -standing fuel rod reg1ons had regions of z l rcaloJ 

Interaction vlth stea• (e.br 1 t t l  ... nt ) .  urant� dlox tde 

( l tquefac t ton ) .  and statnless steel and lnconel (eutec t 1 c s )  

( 1985 ) .  

o F uel ass.-bl les were loaded Into the T"l -2 core with  

1den t \ f tcatlon .. rk lngs or i ented to the south Instead of the 

north and wi thout or1f 1ce rod ass�l les I n  pertpheral fuel 

ass.-bl les except at  startup neutron source s i tes (core pos t t tons 

812 and P4) . 

o loose debr i s  r..oval fro. the core cavity floor exposed a 

horseshoe -shaped r i ng of aggl�rated ( c  ... nted -together rod 

bundle r�ants)  core .ater \al  proJec t i ng \n�rds fro. the 

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

F igure 14 .  The r \ng extends fro. around the 100 - l n .  eleva t \ on 

above the core botta. to the hard crust . where t l  recedes .  

crea t i ng a cave-1 \ke geo.etry ( 1986 ) .  

o A region of prevtously .alten core .. ter lals  est t  .. ted to be 
3 

approxl .. tely 1 22 f t  (about 101 of the origina l  core vol�) 

�s con f l r-ed to be In the lower , central region of the core. 

Thts  sol id  structure Is approx\ .. tely 4-ft  thick In the center of 

the core. 1 - to 2-ft thick near the core per\phery, and ts 

roughl y  shaped 1 \ke a bowl extending down toward the botto. of 

the core. Intact rod stubs exi s t  fra. the botta. of the core up 
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to the prev\ously molten c�ram\c mater 1 a l .  At several core-bore 

locat \ons , meta l l \ c  \nclus \ons appear 1n the upper port1on of the 

sol \ d ,  prev\ously molten mater \ a l ;  wh\ l e  \n other s ,  metal l \c 

\nclus \ ons  are observed near the center and/or bottom of the 

prev\ously molten reg\on s .  The shapes of the metal l \c \nclus \ons 

vary w\dely ( 1986 ) .  

o The pr\.ary m\grat\on path of the prev\ously mol ten .ater1al 1nto 

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

east s \ de of the core at assembl\es P-5 and R-6 . around and 

through the compartment between the baffle plates and core 

barrel , through the flow holes 1n the l ower gr\d  below the core 

barrel assembly compartment (CBAC ) ,  at several loca t 1 ons , and 

through the CSA. pr\mar 1 l y  below core pos \ t \ons P5 and R6 ( 1986, 

1987 ) .  

o The CSA appea r s  to be undamaged \n  those areas where prev\ously 

�lten ceraM\c mater \als  have frozen \n  place between the CSA 

s t r uctural me�er s .  However ,  one core \nstrument gu\de tube \ s  

da.aged near the lower flow d \ s t r \ butor plate, two others are 

m \ s s \ ng or covered by sol \ d \ f 1 ed core mater\al below the lower 

g r \ d ,  the lower end of the gu\de tube below core pos \ t \on R7 \s 

ablated, and the gu\de tubes below core pos 1 t \ons R7,  P6, and 010 

have poss\ble •h\gh 4water• marks and/or surface depo s \ t s  from 

\nteract1on w\th molten core mater \al underneath the flow 

d \ s t r \butor ( 1 986 and 1987 ) .  

o lhe fuel debr \ s  res t 1 ng on the bottom vessel head near the center 

of the RY appea r s  to be loose and rela t \ vely f \ ne as compared 

w\th the larger agglomerated debr \ s  ex\st \ng near the edge of the 

RY 1n the lower plenum. The depth of bottom vessel head fuel 

debr \ s  was est \mated ( 1986) to be as fol lows : 
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tort Post t tpn 

o• 
K9 
Nl2 

Depth• 

ttn .} 

18 
� 
12  

a .  Depth .. asur�d aft�r bortng with pos s l bl� ov�rlay o f  bor ing d�br l s .  

o V�lns of sol \ d \ f led core .. t�r \al  have p�n�trat�d downward 

through the rod bundle to w\th\n  2 ln. fro. the bottoa spac�r 

gr\d at the \ntersect\on of core post t lons G8 and F 9 ,  within  

� t n .  of  the fu�l rod bottoas at  core pos \ t lon Hl5,  and to  the 

lOW@r gr\d  at core pos t t tons l l4  and "14 ( 1987 ) .  

o Spacer gr \d elevattons are locat\ons for \ncreas�d da.age to th� 

rod bund les and \nteract\on w\th the baf f le plat�s ( 1985 ) .  

o Sol t d t f \ed core .. t�r tal occurs between the baf f l e  plates and 

lower gr \d  at core pos \ t \ons llS ,  Kl S ,  and HlS,  but not at core 

pos t t \ons GlS and F l 5 .  Thts  \nd\cates the posslb\ 1 \ ty of 

( a )  east-to-west flow of �lten core .. ter \al  In the C8AC north 

area, and ( b )  ca.plete eas t -to -west crossflow In the CBAC north 

area above on� of the for-.r plate par t \ t \ons, s \ nce sol t d \ f \�d 

core .. ter \al has been observed underneath the CBAC below the 

\ntersect\on of core pos \ t \ons Cl3  and 01 4 .  

o lhe location of \nterfaces of sol t d t f \ed core .. ter \al  regions 

w\th the rod bundles and ba f f le plates at core pos \ l \on "14 

\nd\cates that .alten core .. ter \al  .. Y have penetrated tnto the 

rod bundle froa th� baffle plate. 

o The average length of the lower ends ( s tubs ) of k8 and k9 I s  

equ\valent to the lower end f t t t tng length. 
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o lhe K8 lower end f 1 t t 1 ng has an off-center hole through 1 t  that 

1 s  approx1mately 4 1n. d1ameter , w 1 th some pos s1ble  prev1ously 

.alten core mate r 1 a l  around the upper edge of  the hole. 

o Many of the ful l -length fuel rods do not appear to have ruptured 

or swollen cladd1ng, 1nd1cat1ng that the z 1 rcaloy cladd1ng 

swel 1 1ng and rupture event from 1nterna1 gas pressure that 1 s  

nor� l l y  assoc 1ated w1th loss -of-coolant acc 1 dent events was 

delayed or suppressed 1n the TMI-2 acc \dent . The delay may have 

been suff\c \ent to cause cladd1ng perforatton to occur by spacer 

gr1d ( lncone l )  and claddtng ( z 1rcaloy) 1 nteract1on.  

3 . 3 . 3 . 3  Control Rod leadscrew and leadscrew Support Tube 

ExaN1na t 1 on s .  The p r 1 nc 1 pal f1nd1ngs of the leadscrew and leadscrew 

support tube exam1 nat1ons were: 

o less than ?X of any core rad1onuc11de or mater tal  was depost ted 

on .etal surfaces 1n the plenum assembly, w 1 th the depos1ted core 

mater 1al  depleted of control rod po1son mater 1 a l .  

o Upper plenum .etal temperatures d 1 d  not exceed the melt 1ng po1nt 

( 1 700 K ) .  

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

plenum 1nlet ( center) to 755 K near the outlet.  

o Surface depo s 1 t s  on the leadscrew support tube con s 1 s t  of a 

h1ghly adherent tnner layer and loosely adherent outer layer w t t h  

a concentrat1on o f  control rod potson mater 1 a l  depos t ted on the 

h 1 ghly adherent tnner layer . 

3 . 3 . 3 . 4  Reactor Vessel lower Head loose Debr t s .  The pr tnctpal  

f t nd tngs of the RV lower head loose debr 1 s  prel1m1nary examtnat1ons are as  

follows: 
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o lh• .. t.r \ i l  \ s  \nha.ovtntous ,  porous ,  ind cricktd, w\th an 

average dtn s l tJ of 1 . 2  glc•3
. 

o £ 1.-.ntal ca.pos \ t ton tncludts uran\� ( . 7 ) ,  z \ rcon\u. ( . 1 ) ,  

\ron, alua\nu., chr�\ua, n\cktl,  and s \ 1 \ con. 

o I r on ,  a 1 u.\nua, chr�\ua, and n\ckel tnclus1ons occur a t  vratn 

boundar \ t s .  

o Rad\oac t \ v \ ty concentrat tons occur at port loca t \ons .  

o F \ s s ton product retent\on nor .. l \ zed to the .easured uran1ua 

conc•ntrat\on \s as fol lows : 

Isotope 

Cs -1 37 
1 -129 
Sb-11S 
Ru-106 
Ce-144 

3 . 3 . 3 . S  Core 0 \ s t \nct CO!pOntnt Exa•tnat\on. 

Abundance 
(I) 

9 to 11 
0 . 6  to 8 

3 to 1 0  
4 to 9 

106 to 1 14 

T"J -1 cor• d \ s t \nct c�onents was c�leted \ n  F Y - 1 987 and \nc 1uded 

se�nts of futl rods , control rod gu i de tubts, and fuel asse.blJ upper end 

f t tt \ngs ( upper end boxes , sp\dtrs and BPR retainer s ) .  Prel t•tnarJ 

f \ nd\ngs t nc l ude the follow\ng: 

o A large te.perature grad\ent e x \ s ted at tht core top. 

o Fuel ass.-bl 1es were loaded tnto the T"l-1 cort w\th 

\den t \ f \cat \on .. r k \ ngs or i ented to the south 1nstead of north. 

o Or 1 f tct rod asse.b1 1ts wert not loaded tnto the 1"1 -1 per\pheral 

fuel ass�1 \es except at start -up neutron source s 1 tes (core 

pos 1 t \ons P4 and 8 1 3 ) .  
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o Fuel rod upper plenums \nclude spacer sleeves between the spr \ ng 

and pellet stack ( 1 nstead of  1r0
2 

washers)  and the spr\ng and 

fuel rod upper end cap. 

o S1 1ver - 1 nd 1 um-cadm1um po1son .ater 1al relocated upwards 1 n s 1 de 

the control rods 1nto the holddown spr1ng reg1on wh\le molten, 

1nd1cat 1ng pos s 1 ble  control rod cladd1ng collapse and core ex 1 t  

peak temperatures dur1ng the core heatup phase. 

o lhe s 1 lver -\nd\um-cadm1um po1son mater 1 a l ,  a l t hough prev1ously 

mol ten (above the cadm1um a tmospher 1c pressure bo11 1ng po 1nt ) ,  

reta 1 ned 1 t s  or 1g1nal elemental compos 1 t 1on.  

o I n s 1 gn 1 f 1cant quan t 1 t 1 es of f 1 s s 1 on products or core mater 1 a l s  

were permanent l y  adhered to the surfaces o f  fuel rods, control 

rod s ,  or gu1de tubes 

3 . 3 . 3 . 6  Core Bore Exam1nat 1ons .  The exam1nat1on of the core bores 

commenced 1n September 1986, and pre11m1nary f 1 nd 1 ngs are as follows : 

o All  four small -d1ameter ( 1 . 45 1n . ) ,  lower-pl enum core bore tubes 

were empty, prov1d1ng add1t 1onal 1nd1ca t 1 on that the RV l ower 

head core debr 1 s  1 s  1 1ke loose rock 1n form where the core bor1ng 

penetrated. 

o lhe core reg1on core bor1ng part 1 a l l y  recovered core mater 1 a l ,  as  

summar1 zed 1n  Table 1 0 .  Table 10  a l s o  1ncludes the core .ater1al 

strat1 f1cat 1on est1mates der1ved from the core-bor1ng parameters 

and the v1deo survey records . At most core pos 1 t 1ons , the bor1ng 

was suff1c1en t l y  offset from the fuel assembly centerl 1ne to 

capture samples of the control or burnable po1son rods 1n  the 

2 . 4 - 1 n .  d1ameter bore. The loss of core �ter1al from the core 

bores prov1des an 1nd1cat1on that the ceram1c and agglomerated 

core mater 1al  reg1ons are frang1ble by m1 1 1 1 ng-type tool s .  
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o The average den s \ t y  for 34 Qf the rocks was 7 . 7  g/c•
3

• w1th 
3 

den s 1 ty extremes of  5 . 4  and 9 . 4  g/c• , cOMPared w \ th the e1ght 

2 . 4 - \ n . -d\ameter cores that have an average den s \ t y  of 
3 3 

7 .9 g/cm • w\th dens \ t y  extremes of 6 . 8  and 9 . 7  glc• The 

h ,gher den s 1 ty,  prev\ously molten core mater\al appears to 

correlate to reglons where und l ssolved fuel pellets are cemented 

together by prevlously molten core .ater lal  wh1ch 1 s  frequent l y  

metal l \ c  appear\ng.  

o Upper crus t :  

The crust con s l s t s  o f  prev1ously molten ceramlcs ( U , Zr )0
2 

and meta l l tcs  ( s \ lver , 1nd 1 um \ron, chrom1um, ntckel,  and 

t 1 n )  and sol t d  uo
2 

part \cles 

Meta l 1 1cs conta t n  much s \ l ver and tndtum; cadmtum was not 

detected. 

Peak t�erature of prev\ously molten ceram\c was at least 

2800 k .  

Ruthen\um and ant tmony were reta t ned tn  meta l l tc s .  

Ruthen\um and techne t t um were assocta ted wtth  metal l t c  

n \ ckel and t \ n .  

o Ceramtc :  

Ceramtc mater tal  conta\ntng fuel appears  to have s 1m11ar 

compos \ t 1on and structure throughout the consoltdated reg\on. 

E lemental compos 1 t 1 on of a represent a t \ ve sample of the 

consoltdated regton of ceramtc mater t a l  t s  as follows: 
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---------------------- - · -------

Uunt� 
ltrcont� 
Iron 
Chr•t• 
N\cktl 
Oxfgfn 
Cadlttu. 

� 
S6 
21 

1 
1 
1 

20 
not dfttctfd 

lnclus \ ons of ox\d\ztd structural �ttr \ a l s  and alu.\nua art 

conta\ned tn  prtvtous lf .al ttn ctra•\c .  

Jnclus \on of s t l ver and 1nd1� occur I n  a �tr 1 x  o f  1ron and 

n1ckf l .  

o low.r crust ( trans 1 t \on rtgton ) :  

Crust cons t s ttd of uo2 ptl lets and s.a l l ,  sol td uo2 
par t \c les surrounded bf prtv1ouslf .olttn structural 

c ladd\ng and control .. ter 1a l s .  

Cadit\� was dete<ted \ n  the -.ta l l t c s .  

Ptak t�erature of �ter tal was between 1400 and 2?00 K .  

f \ s s ton products were reta t ned pr t .. r t ly  \n the fuel ptl lets .  

Ruthen1� and technet t �  were a ssoc\attd with -.ta 1 1 1 c  

nickel and t \ n .  

Peak t�erature � s  below 1 1 00 K .  
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There were no s 1gn 1 f 1cant mater 1al  \nteract \on s .  

Sol \ d \ f \ ed core .ater 1 a l  was d \ scovered \n the 

\nstrumenta t \ on tube from core pos \ t \on G8 at 2 \n.  from the 

l ower end. \nd\cat\ng a pos s \ bl e  escape path for molten core 

mater \ a l .  

3 . 3 . 3 . 7  M\scel laneous Core Mater \al  Sample Exam1na t 1 on s .  Samples 

were sorted. we\ghed. photographed . and character1 zed for dens \ t y .  The 

sample collec t 1on \nc luded the follow\ng: 

o 1 rock -s \ ze sample retr \eved from the RV lower plenum \n  December 

1985. 

o 28 roc k - s \ ze samples ret r \eved from near core pos t t \ons F6.  H8 . 

and Ml l \ n  January 1987 ( a fter overlapp\ng hole dr \ 1 1 \ ng ) .  

o 20 roc k - s \ ze samples ret r 1 eved from near core pos 1 t 1ons H9 and K9 

1 n  March 1987 . 

Pre11m1nary results  of the dens \ ty mea surements are as  fol l ows : 

Dens Hy 
(g/cc) 

Sample Descr1pt \on Average H\gh low 

F used-together core mater\al from core 7 . 63 8 . 44 7 . 28 
pos t t \ on Ml l ( large rock mater 1 a l )  

fused -together core mater 1al from core 
pos 1 t 1 on F 6  ( fuel can\ ster D-174)  

7 . 45 7 . 72  7 . 27 

f u sed-together core mater 1al  from core 
pos 1 t 1on F6 and H8 ( fuel can1 ster D-174 

7 . 47 8 . 53 6 . 51 

Fused-together core mater 1al  from core 7 . 63 8 . 09 7 . 00 
pos \ t \on H9/K9 (CNS l -13C cask) 
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Rock (K9-P4-A) sect \on fra. core pos \ t ton 
n core bore 

Core debr \ s  ( 3  par t tcles)  fraa lower vessel 
(or \gtna l l y  one p\ece) 

Ave,.gf 

7 . 1 3  

1 . 12 

Dens t t y  
(Q/CC) 

H\gh 

•A 

8 . os 

The den s \ t y  �asur�nts are s 1•1 1ar to the dtns\ty  of sa�lfs retr \eved 

prevtously fra. the core and lower RV. 

� 
•A 

7 .43  

Prel 1•\nary exa•\nat ton of  the enlargtd photographs \nd\cates that 

�st of the sa.ples are spec\�ns of cer,.tc -appear \ng cor \ u.  w\th no 

ev\ dence of und\ssolved fuel pel lets or ve\ns of �tal l \c .. ter \ a l .  Thts 

observa t \ on \s also true for the pteces fraa the large rock fra. thf luw.r 

bistet of fuel can\ster 0-174.  

3 . 3 . 3 . 8  Core Sa�le l x  .. tnat\on Suppor t .  The \n\t tal work \ n  thts  

task durtng F Y -1987 produced the fol low\ng prel\Mtnar, f \nd\ngs: 

o f t ss ton gas retent\on tn the prev\ously �lten regton of the core 

was .uch lower than \n the fuel pel lets  that r�\ned tn the 

stand\ng rod bundle reg\ons . 

o The potent \DMetr\c t t trat \ on .ethod for -.asur\ng oxygen 

abundance was developed and cal \brated w\th  nonrad \oact \ve uran\a 

and z trcon\a standards.  

o The auto-.ted ga� ta.ography -.asur�nt equ\pMtnt was 

produced. asseMbled. and cal tbrated us \ng s .. l l  coba l t -e.\tter 

w \  r n .  
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3 . 4  Deta\led Work Plan 

The RV SA&E work plan deta \ l s  for FY-1 988 are con t a \ ned 1n the 

follow\ng work packages: 

Work Package 
Number 

751421300 
755420600 
755421 600 
755422100 

Work Package T 1 t l e  

RCS Equ1pment/8u \ l d 1 ng Charac ter \zat\on 
Core Strat \ f \ ca t \ on Sample E xam\nat\on 
TMl -2 Lower Vessel Debr \ s  Exam\nat\on 
Core Sanple E xam\na t \ on Support 

Table 1 1  summa r \ zes the \n s \ t u  measurements and sample exam\na t t ons 

that are \nvolved \n th\s  work plan . The Table \ncludes the AE P -des\gnated 

sample pr\or \ t y  ( 1 -20 ) ,  the quant \ ty of \n s \ t u  measurements or samples, 

the TMJ-2 acc\dent \nformat\on expected from the exam\na t \ on s ,  and the 

exam\ nat \ on techn\ques , wh\ch w\ 1 1  be used to obta \ n  the \nformat \on.  

As  the TMl-2 defuel \ ng progra� progresses , \t  \ s  expected that 

•samples of opportun \ty•  w 1 1 1  present themselves. Acqu 1 s \ t 1on of these 

serend\p\tous samples and occurrence of unexpected observa t \ ons dur\ng 

sample exam\nat\on may mod \ fy the currently planned work scope documented 

here \ n .  The work package format used \ n  the work plan w\ 1 1  accommodate 

such mod \ f \ ca t \ons as they occur. 

Also \ncluded \n t h \ s  work plan are four tasks for \mproved 

exam\ nat \on methods development ,  as  follows: 

Task T \ t l e  

ORJGEN benchma r k \ ng 

Purpose 

Conf\rm accuracy of ORJGEN pred 1 c t \on of uran \ um 
ut \ 1 \zat\on and convers \on by compar \ ng measured 
TMJ-2 fuel values to code pred \ c t \ ons .  
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lAIIll 1 1 .  (con\lnutd) 

•· ,rlorlty ••lues 1 through 10 •r• listed In T•blf 3. 

1. Vldto survtys vlth tltctronlc•lly tnh•nctd still l .. g• production 
1. Jon-ch.-ber g• ... dtttctlon 
3. Color •nd/or bl•ct •nd Whitt photogr•phy 4. Slnlng 
S. a.l•nc• �lghlng 
6. J ... rslon dtns lty 
1. � sptctro..try sc•nnlng 
I .  lfutron r•dlogr•phy 
9. Autor•dlogr•phy 
10. Rtt•l logr•phy with sc•nnlng electron •Icroscopy or Auger sptctra.ttry 
1 1 .  •oct�ll h•rdness 
11. Ca.presslon strength 
13. "lcrog .... sc•nnlng 
14. Inductively coupled pl•s .. ..  lss lon spectro..try 
15. Sp.,lt source ��ass sptctro..try 
16. Otl•ytd neutron r•dloch.-lstry 
ll. lulk oxygen •n•1ysls 
18. Gt ... sptctro.rtry 
"· 1-119 ,.dlochMistry 
10. Sr -90 ,.dloch.-lslry 
11. lr-IS t•diOChMistry 



llsk T\tle ------------------�Pu�r�p=o�s�e ______________ __ 

lulk oxygen content Develop a potent\�trtc  t t trat ton -.thod for 
.. asurtng the oxygen abundance 'n -.tal -�ar\ng 
sa�les for l�roved deter•t natton of the core 
-.tals che.tcal for•s. 

Develop J•Et capab \ l l ty for .. asur lng Kr -8S 
abundance t n  cera•tc core .ater tals  us\ng a known 
.,thod. 

� ... spec tr�try 
•\croscanner 

Develop J•Et capab t l t t y  for -.asur\ng ga� ray 
.-ttter dtstr \button on a •tcroscale for ca.par\ son 
to SEM -.asur..ents of core .etal d 1 s t r t but \on and 
poss\ble clues to f t ss ton product che.tcal for•. 

3 . 4 . 1  Product 

lhe produc t of the RY SA&l work plan tn fY-1988 and beyond t s  as 

fol lows : 

Work Package 
•�r Product I te. 

7Sl411300 lower CSA sa�les 

7SS420600 

RY lower head loose debr \ s  s�les 

Core bore ga� scann\ng draft report 
Core bore sa�le exa•\nat\on repor t :  draft 

f t nal 

ORJGf•2 code assess-.nt report 
Rev t sed sub sur face debr h bed UIIP le 

exa•tnat \ on report 
s..ple ox\datton state ana lysts  report 
S..,le •tcroga-.. scanntng analys ts  report 

93 

Target 
Ca.pletton 

Date 

SeptNber 1988 
SeptNber 1 988 

OecHiber 1987 
August 1988 

1989 

January 1988 
february 1988 

Septetlber 1988 
Septetlber 1988 
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3 . 5  �ynops 1 s  

l h e  explorat\on o f  the R V  \nternals was a lmost completed \ n  FY-1987-

The core apparen t l y  recon f \ gured \nto four zones; the or\g\nal  

rod-bundle-and-end- f \ t t \ng geometry (42% by we\ght ) ;  a large ( 26% by 

volume) cav \ ty \n  the upper core reg\on; loose debr \ s  ( unmelted and 

prev\ously mol ten core mater \ a l ) m\xture (23% by we\gh t ) :  and prev1ously 

molten core mater \al  ( 35% by we\ght ) .  An est \mated 46% of the prev1ously 

mol ten core mater 1 a l  relocated from the core bounda r 1 es \nto the RV lower 

plenum. 

The few RV reg\ons not yet explored may conta\n \mportant core damage 

progress1on dat a ,  such a s :  

o The locat1ons of a l l  actual escape pathways of the molten core 

.ater 1al  from the core reg\on. 

o The cond \ t \on of prev1ously molten core mater 1al sol 1 d \ f \ ed \n 

the core barrel assembly and lower CSA before reach\ng the RV 

l ower head reg\on. 

o The cond\ t \on of prev\ously molten core mater \al now sol \ d 1 f \ ed 

underneath the flow d \ s t r t butor on the RV lower head. 

o The d\mens\ons and compos \ t \on of sol 1 d ,  poss\bly nonfue l ,  core 

mater \ a l  pred\cted to be rest \ng on the RV lower head central 

reg\on. 

The AEP -requested ( see Table 3)  SA&E tasks that cannot be sat\ s f \ ed 

for e 1 ther phys\cal or budgetary reasons \ncl ude the follow\ng: 
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Al P 
Pr1or t tx la\k 

2 Central core bore between the CSA and 
lowtr head 

Unfused .. ter t•l could 
not be collected vtth 
the core bore 

8 Intac t .  p�rt -length (upper end) burn�ble Jden t t f tcat ton .. r k 1 ng 
po l son rod asse.bly r.-oved durtng defuel tng 

13 s..ples of the tnteractton lone between Jnsuf f \c tent budget 
core .. ter t a l s  and the lover CSA 

l S  S..,les o f  the \nterac t t on lone bet�en Jnsuff t c \ent budget 
the RV lower head surface and the 
core .. ter 1als  

16  s..ples of the tnteract \on lone between Jnsuf f tc \ent budget 
core .. ter t a l s  and the baffle plates 

l l  f t ss ton products reta \ned on upper Jnsuff t c 1ent budget 
plenu. sur faces 

18 Control rod ltadscrevs fro. the upper Jnsuf f t c tent budget 
plenu. reg\on 

1 9  f ue l  asse.bly upper end f \ t t tng Jnsuf f tc \ent budget 
exa•tnat tons 

The current strategy concern\ng the unsa t t s f ted t te.s above \ s  to take 

spec \al act \ons. as necessary. to acqu\re the sa�les that •tght be 

destroyed or al tered by the T"I -2 defuel\ng act t v \ t tes .  

The SA&£ plan descr \bed here\n t s  \ntended to  prov\de suf f t c \ent 4ata 

to adequately descr \be the T"l -2 acc tdent scenar to .  In  add t t \on . spec t•l  

ef for ts  are  be\ng .. de to  deter•tne the f \ s s ton product che.tcal for• by 

developing \�roved techntques for -.asur\ng bulk oxygen abundance and 

•tcrod \ s t r \but \on of ga-.. P8\tter s .  
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4 .  REACTOR COOlANT SYSTEM SAMPlE ACQU1 SITJON AND EXAMINATION WORK PlAN 

4 . 1  Introduct\on 

The TMI-2 RCS p1p \ng and components are shown \n F 1 gure 21 and \nclude 

the follow\ng: 

o A RV con t a 1 n \ ng the uran\um fueled core. Th1 s \ s  covered by a 

separate SA&E work plan descr 1 bed \ n  Sect \on 3 .  

o Dual reactor cool \ng l oops (A and 8 ) ,  cons \st \ng of the 

candy-cane-shaped hot legs from the RV upper plenum to the steam 

generator tops , two s \ngle-pass type steam generators 

( F \gure 22 ) ,  and dual ( four tota l )  cold legs from the steam 

generator bottom back to the RV v \ a  the four reactor coolant 

pumps. 

o A pressur\zer ( f \gure 23) connected to the cool \ng loops by a 

surge 1 \ne from the A-loop hot leg to the pressur\zer bottom and 

a spray 1 \ne from the A -loop cold leg (downstream of pump 

RC-P-2A) to the pressur\ zer top. 

o Dual core f l ooded tanks connected to the RV. 

Dur1ng and after the TMI-2 acc\dent sequence that las ted unl \ 1  natural 

c \ rcul a t \ on cool\ng commenced (approx \mately 30 days after acc \denl 

\ n \ t \a t \ on ) ,  many events occurred that affected the character and 

d 1 s t r 1but 1on of core mater\als  and f \ s s \on products that escaped from the 

RV to the RCS. The most s \ gn \ f \cant events \nclude the follow\ng: 

o F \ s s \ on product and a sma l l  uran\um frac t 1 on release began \n the 

RV at approx \mately 1 38 m\n after acc \dent \ n \ t \ a t \on when fuel 

rod rupture commenced . Reactor coolant pump operat\on had 

ceased, and the ava \ lable escape paths were: 
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Cote 
flood 
tank 

Aux. 
teedwater 
Inlet 

8 

Steem 
generator 8 

Vent 
line ---+4lllllr!C 

Hlgr..p,.Nure 
Injection 
noute 

Preaeunzer 

Reller valve nozzree 

Spray 

Cote 
ftood 
tank 

A 
line Realata�nCe 

I temperatu,. 
detector 

Aux. 
feedwater 
Inlet 

header 

Hlgh-preNure 
Injection 
nozzle 

, .... 

r t�ure 11 . TMJ -2 r�actor coolant srst� p 1 p 1ng and co.pon�n t s .  
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Inspection port 

Vent & level sensing 

Auxiliary feedwater 
Inlet -

Upper baffle 

Level sensing 

Upper tube sheet 

an way 

Tube support plates 

u---Feedwater Inlet (32) 

... .,.._ _____ �....-- Level sensing (2) 

Lower baffle 

Reactor coolant 
outlet (2)-----� 

Steam generator 

Level sensing (2) 

Manway 

Thermowell 

Lower tube sheet 

Inspection port 

7·3312 

F tgure 22. TMI-2 steam generator d \agram. 
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Sp� nozzte 
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Relief valve nozzle 
(typ of 3) 

Level sensing noZZle 
(typ of 3) 

Steam space 

Normal water leYel 

Level sensing nozzle 
(typ of 3) 

Surge line nozzle 
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Through the A-loop hot leg, the surge 1 1 ne, and the 

pressur\zer because the p 1 l ot operated rel\ef valve (PORV) 

was stuck open, releas1ng reactor coolant to the reactor 

basement through the reactor coolant dra 1 n  tank, and 

Through the A-loop cold leg to the letdown 1 \ ne ( upstream of 

reactor coolant pump RCP-P-lA ) .  

o RCS temperatures exceeded the coolant saturat\on temperature from 

136 m\n  to approx\mately 1 6  h a f ter acc1dent 1 n 1 t 1 a t 1on 1 n  the 

hot legs and occas\onally \n the cold legs. Measured coolant 

temperatures d1d  not exceed 725 K .  

o The PORV/pressur\zer escape path was c l osed a t  1 42 m1n after 

acc \dent \ n \ t 1 a t 1on . 

o Z \ rcaloy-s team react\on became s \ gn1 f 1cant a t  144 m\n,  releas\ng 

hydrogen and other chem1cal react\on products \nto the coolant \ n  

the RV . Core mater\al temperatures cont\ nued to r \ s e  and reached 

temperatures exceed \ng 3100 K ,  wh \ch could ( a )  generate aerosols 

from low-volat 1 1 1 ty mater 1als  and chem\cal react\ons, and 

( b )  accelerate the escape of f \ ss1on products from the uran \ um 

d 1 ox 1 de .  

o A reactor coolant sample taken a t  163 m\n conta\ned 140 pC\/ml 

gross a c t \ v 1 t y .  

o Reactor coolant pump RC-P-28 was energ\ zed from 1 74 to 192 m\n 

after acc \dent 1 n 1 t \ a t 1 on .  Th \ s  event \s  bel\ eved to have 

reflooded the overheated core reg\on, fragmen t \ ng most of  the 

stand\ng fuel 1n the upper cor� reg\on and creat\ng the upper 

core reg\on cav \ t y ,  and caus\ng c \ rculat \on of core mater \al  

par t 1 cles and f \ s s 1 on products throughout the B-loop component s .  

o The PORV/pressur\zer escape path was reopened from 192 to 197 m\n 

and from 220 to 318 m\n. 
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o At ll1 •1n. a s \ gn\f \cant relocat\on of core .. ter \al froa the 
cort rtg\on \nto tht f looded RV low.r plenu. reg\on occurred, 

wh\ch would 1 \tely 1ncrease the escape of core .. ter \al and 

f \ s s \on product s  to the letdown srst� escape path. 

o A susta \ned h\gh-pressure \nject\on per\od c�nced at  267 •tn 

and cont 1 nued to 544 •tn. 

o A reactor coolant sa�le taken at  283 •'n conta\ned 

>SOD ,C\/Ii gross ac t \v \ ty .  

o lhr PORV/pressur1zer escape path was crcled open repeatedlf 

dur\ng the 340-to -458�\n per\od to prevent RCS 

overpressur 1zat 1on and was also opened fro. 458 to sso. SbS to 

S89, bOO to 668. 7Sb to 767, and 772 to 780 •tn to depressurize 

the RCS for core flood \njec t \on. 

o Core f lood tank \nject \on probably occurred fro. 51 1  to 550 •tn 

after acc\dent 1n1t \at 1on. Th\s event 1s bel ieved to have caused 

a back flow leak path to develop fr� the RCS to f lood tank 8 due 

to 1nca.plete check valve reseat \n�. 

o A RCS pressur 1zat 1on \n the 840-to-900 .-\n per 1od probabl y  forced 

coolant and core .. ter\al aerosols and vola t , le f \ s s \on products 

fro. the RV 1nto flood tank B.  

o forced c \ rculat\on cool\n� of the reactor was res�d at  949 •1n 

( lS h 49 •tn)  through the A-loop w\th reactor coolant 

p� RC-P-lA. 

o letdown flow was lost fro. 18 h 34 •1n to 26 h 30 •1n.  

o A reactor coolant Sd�le taken at 36 h 15 •tn .edsured 

>1000 R/h on contact . 
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0 Natural c 1 rculat\on cool \ng �f the reactor commenced 30 days and 

1 0  h after acc1dent \ n 1 t 1at 1on. 

o Reactor coolant water cleanup us\ng the SDS/EP1COR-11 sys tem 

commenced 2 years and 106 days (7/1 2/81 ) after the acc\den t .  

l he RCS \ s  currently 1 1qu\d-f1 1 1ed t o  the 327-ft elevat\on, wh\ch 

leaves the pressur\zer and steam generator upper reg\ons exposed to a \ r .  

P r \ or t o  the 1 \qu\ d  drawdown for defue l \ ng,  \nadvertent \nject\on of water 

w \ th collo\dal suspens\ons of ferrous ox\de, h\gh pH, and r \ ver water 

pollutants \ntroduced add1t 1ona1 contam\nal\on \nlo the RCS and probably 

caused \ncreased bu \ ldup of sur face and loose depos\ts  \ns \de the RCS. 

Dur\ng F Y -1986, s p \ l lage of hydraul \ c  flu\d  \nto the RV prov\ded suff\c\ent 

nour\ shment to estab l 1 s h  a m\croorgan\sm commun \ ty \n  the RCS, wh\ch 

\ncreased water turb \ d \ t y  to el \m\nate observat \on of submerged objects and 

created concerns for m\crob\olog\cally \nfluenced corros\on. S\ nce 

Apr \ 1  1986, per \od\c treatment of the RCS water w\th hydrogen perox\de to 

k \ 1 1  the m1croorgan1sms and water solut1on f \ l ter\ng and replacement has 

occurred to control the m\croorgan\sm commun \ t y .  

Dur\ng FY-1987 , v\deo surveys were made 1n the follow\ng RCS reg1ons: 

o The four ( l A ,  l B ,  2A, and 2B) cold legs between the RV and the 

45-degree ( upwards}  p\pe run to the pumps . 

o lhe B-loop hot leg between the RV and ver t \ cal (upwards ) p\pe run 

to the steam generator . 

o lhe vert\cal decay heat 1 \ ne between the B -loop hot leg and the 

loose debr \ s  f \ 1 1 \ ng the p\pe (approx \mately 17 ft ) .  

Observa t \ ons \ncluded: 

o lhe cold leg loose debr \ s  \ncludes s \ l t  and flake-1\ke par t 1cles .  
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o 1he hot let loose debr t s  tnc ludes s t l t  and pos s tbly s� short 

rod or tube sec t t ons and pe• -s t ze par t t c les . 

4 . 1  Purpose 

lhe purpose of the RCS SAil work t s  to rttr teve and exa•tne RCS 

adh�r�nt-surface and loos� depos t t  sa.ples. The �xa•tna t ton obJ�t tves are 

to deter•tn� the abundanc�. d tstr tbutton, ch.-tcal for•. and bond 1ng 

chiracter 1 s t 1cs of f t s s ton products  and cor� .. ter tals  depos t ted tn th� RCS 

and the �xtent to wh \ch the RCS can be decontaatnated. 

4 . 3  Acc01pl tshlents 

4 . 3 . 1  Acgu t s t t ton 

4 . 3 . 1 . 1  Tooltng. The RCS sa.ple acqu t s t t ton progra• has produced the 

followtng equ 1�nt : 

Dravtnt/Report 
•u.ber Descr tpt ton/T t t le Status 

180 Grr�n tu.-crystal ga� spec tr�ter syste., Ca.plete 
1ncludtng ca.puter software and potnt. ptpe. and 
plane cal t bratton sources ( C .  Y .  "' I saac . 1hree 
"''e I sland •uclear Stat ton Un t t -2 Operat\ng 
Procedure for the EG&G �b\le Ga.-. Ray 
Spectra.eter Syst.- -Draft)  

110 Sod l�- todtde-crystal por table ga.-. spectra.eter Ca.plete 
syst.-. tncludtng a Davtdson �del 4106 
.u l t 1 -channe1 analyzer and exclud1ng the crystal 
detector proper 
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4 . 3 . 1 . 2  Simples . The RCS sample acqu1 s \ t 1on prograM has furn1 shed 

the samples 1 \ sted 1n Append1 x  D, Sec t \ on B .  Samples that were rece\ ved a t  

t h e  J N E l  1 n  FY-1987 \nclude the follow\ng: 

TMJ-2 locat\on Sample Descr1pt 1on Date Acgu\ red 

Steam generator Sta\nless steel handhole cover 1 \ner w\th "arch 1986 
A upper head 6 - 1 n . -d1ameter exposed surface area 

Two par t \cles ( 8 . 0  and 0 . 6  g) from the top "arch 1986 
of the tube sheet 

4 . 3 .  1 . 3  CCTY Survey Record\ngs . The fo1 1ow\ng v\deocassette 

record\ngs of RCS 1nterna1 CCTY surveys have been acqu\red from GPU Nuclear: 

Data 
Tape Durat \ on 

Date ObJect Surveyed (Tape T \ t le) NUIIIber {m1n) 

1 2/11/85 Pressur\zer Heater Bundles Upper Bundle Gr 1 t  11 5 

Pres sur her Character1 zat 1on--Entry 763 Tape 1 18  62 

Pressurher Character 1zat1on --Entry 763 Tape 2 19 39 

03/XX/86 1"1 OTSG Exam\na t \ ons 73  10  

02/17187 Reactor Coolant System Cold leg l B - -Tape 1 of 1 1  210 60 

02111/87 Reactor Coolant System Cold leg 2A - -Tape 3 of 1 1  212 61 

02118/87 Reactor Coolant System Cold leg 2A--Tape 5 of 1 1  214 46 

02/18/87 Reactor Coolant System Cold leg l A - -Tape 1 of 1 1  218 60 

02118/87 Reactor Coolant System Cold leg l A - -Tape 8 of 1 1  217 45 

02/18/87 Reactor Coolant 
Tape 1 0  of 1 1  

System Cold legs l A  and 28 -- 219 62 

02/18/87 Reactor Coolant System Cold leg 28 --Tape 1 1  of 11 220 61 

02119/87 Reactor Coolant System B-loop Hot leg and 231 62 
Decay Heat l \ ne - -Tape 1 of 3 
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O.te ObJrct Surveyed {lipr l \ t lr} 

Dili 
hpe Durit1on 

N&nbrr t•1nl 

01/19/87 Rractor Coolint Syst� B-loop Hot leg and 
Decay Heat l tne - -Tape 2 of  3 

01/19/87 Reactor Coolint Syste. B-loop Hot leg -
hpe 3 of 3 

4 . 3 . 1  E x  .. tn�tton 

232 

233 

lhe RCS exa•1nit\on progra• has produced the follovtng repo r t s :  

Repor t N..,.r 

H. " · Burton ltr  
to G .  R.  E 1 CS.• 
...,-268-84 

T t t le 

Trans•t ttal  of Draft Report Analysts  
of T"J-2 'A '  Stea• Gtneritor Hot leg 
Res tstance Ther� l Detector 

Status 

l rans•Httd 
Novtllber 1984 

62 

38 

E '"-'G Reie tor 
Phys tcs  Branch 
l tr  SCT -08-8S 

1"1  Ga� Spectril Data f r� Pr1�ry 
Syst,. Scann1ng "'asur.-.nts 

Cc..,leted 
Stpttllber 1985 

GliD-INF -D80 

B.  f .  S.ffell  
(lCD) letter to 
" · l .  Russel l  

1"1 -1 RCS �nvay Cover Back tng. 
Plites Surface Oepos t t  E xa•tnattons 

Nondestructtve E xa•tnatton of 
Handholr Cover l 1nrr 

COIIPleted 
Septtllber 1987 

lrans•Hted 
August 1987 

RCS exa.tnatton act tv \ t ,es perfor�d by others have produced �ny 

othrr repor t s .  whtch are l t s ted tn Append 1x  A. 

4 . 3 . 3  r tnd,ngs 

4 . 3 . 3 . 1  Vtdeo Surveys . The vtdeo surveys, 'n  co.btnatton w\th 

borescope exa.tnattons. loose depos t t  saMPle collectton, and sa�le 

exa•tnat t ons,  have resul ted tn the follow\ng estt  .. te of the types and 

a.ounts of loosr depos tts  tn the RCS: 
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o A l oop: 

Hot leg - -not sur veyed 

Steam generator - -0 . 5  to 1 . 0 l of  so1 1ds on the upper tube 

sheet, 1 nclud1ng some p1eces longer than 2 eM wt th low 
3 

( 5g/cM ) den s t t y .  Ten 1 1 ters of  s 1 1 t  tn the lower head. 

Cold legs and pumps --60 l of s 1 1 t  (<5 � par t t c l e  s t ze)  

and flake-11ke par t 1 c l es .  

o B loop: 

Hot leg--25 . 2  l of s t l t  (<5 pm par t 1 c l e  stze)  and smal l  

core .ater1al fragment s ,  tnclud t ng 3 - t n . -long rods or tubes . 

SteaM generator --1 to  4 l of s t l t  and sol t ds on upper tube 

sheet. Sol tds  are less than 0 . 5 - t n . -dta.eter pteces of core 

.ater tal (predo.t nantly urantu•) . 1nclud1ng core mater 1al 

reactton produc t s .  

lower head -10 t o  20 l of  s t l t  and sol 1ds .  

Cold legs and pump - -60 l of s 1 l t  (<5  pm par t t c l e  s t ze) 

and flake-1 \ke par t t c les . 

o Pressur t zer:  

Ten 1 1 ters of s t l t  and flake -1 1 ke par t 1 c les . Stlt  part t c l e  

s t zes are 37X-->50 p ;  43%--20-50 p ;  19X---5 t o  20 p ;  
and 1%--<5 p .  I ron t s  t�e pr1nc 1 pal  .eta l l 1 c  element 

and 1 s  three t tmes greater than the urantum abundance. 

Meta l l tc elements are only 21X of the sample, w 1 th the 

balance pos s tbly betng organ t c s ,  vol a t 1 1 e  cOMplex c�ounds,  

and/or sod t um. 
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37 . 6  l of cor� .ater \al fra�nts and s ' l t  ( <S _. 

pirt \cle ' ' ' e ) .  

4 . 3 . 3 . 1  Surfac� D�pos't  Sa!ple Exa•tnat ton f tndtngs . The exa•tnat ton 

of surface depos tts  on the RTO ther.owel l fro. the A-loop hot let . ..  nway 

cover back\ng plat�s fro. the upper head rettons of the two ste .. 

g�nerators and t� pressur trer , and the handhole ( tnspec t ,on por t )  cover 

backtng plat� fro. th� upper head r�g,on of the A-loop stea• generator has 

produc�d th� fol low\ng f \ndtngs: 

RTO th�r� l l  fro. A-loop hot leg . -dull yellow. 

Back tng plates fro. A-loop stea• generator upper 

head -low-luster, tarnt shed surface w1th r�g\ons of browntsh 

crud. 

Back lng plate from B-loop stea• generator upper head 

reg lon -low-luster, tarntshed surface. 

Back \ng plate fro. pressurtzer upper head reg \ on - -dul l ,  dark 

gr�y. adherent surface depos t t .  

o f t s s \on product retent\on: 

o Radtoac ttve surface depos t t ton (gross): 

RTD ther.owe l l  frOM A-loop hot leg - -30 . 3 �C , Ic•
1

. 

Back \ng plate fro. A-loop stea• generator upp�r head 

reg\on --1 . 1  �Ct lc•
1

. 

• 



Back\ng plate from 8-lQop steam generator upper head 
2 

reg\on --2 . 1  �C\/cm . 

8ack\ng plate from pressur\zer upper head 

reg\on--0.48 pC\ /cM
2

. 

o Oeconta•\nat \on : 

Surface depo s \ t  removal w\ 1 1  requ \re repeated appl \cat \on of  

decontam\nat \on solut\on s .  

4 . 3 . 3 . 3  loose Depos \ t  Sample Exam\nat\on F \nd \ngs . The examtna t 1on 

of  loose debr \ s  from the upper tube sheets of the A and 8 loop steam 

generators ( S -G)  has produced the follow\ng prel\m\nary f \ nd \ ngs : 

o large par t \cle dens \ ty:  

Mater \al  Type 

8 S-G fuel pellet fragment 
8 S-G ox\d\ zed z \ rcaloy cladd\ng 
8 S-G po\son (Ag-ln-Cd) mater \al  
8 S-G core mater \al  react\on 

products 
A S-G par t \cles 

o E lemental Compo s \ t \on: 

Quant \ ty 

1 
1 
2 
6 

2 

Dens tty glee 

Average low H\gh 

1 0 . 4  
6 . 0  
9 . 2  9 . 0  9 . 9  
7 . 6  5 . 6  8 . 7  

5 . 3  4 . 9  5 . 3  

Rea c t t on product part\cles from the B -loop steam generator 

are pr \nc\pa11y uran\um, z \ r con \ um, and oxygen. 

The elemental compos \ t \on of two of the part\cles \ s  close 

to the compos \ t \ on of the core bore samples from the 

consol \dated reg\on of ceram\c mater \ a l .  
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Bulk sa�le fro. the B-loop stea• ienerator \ s  predOM\nantly 

(S�) urant�. 

On Apr t l  1 .  1987. the B stea• generator loose debr i s  

radloact1ve conta•tna t t on was S . 4  NC \ /i. 

the 8 stea• generator loose debr \ s  I s  of spec tal  \nterest because l t  

represents a sa�le of core .ater\al col lected frOM the core reilon dur lnt 

the core d,..ie sequence ( 1 74 •ln after acc \ dent \ n \ t l a t \on) when the 

8 loop pr \ .. r y  coolant pu.p was ac t \ vated. 

The RCS SAil work plan deta t l s  for F Y -1988 and beyond are conta\ ned In 

Work Package 7SS4Z1000, RCS f 1 s s 1on Product Inventory Sa�le E xa•lnat lon . 

Table 12  su..ar \ zes the sa�le (RCS adherent surface and loose 

depos l t s )  acqu l s \ t \on and exa•lnat lons wh lch are \ncluded ln th \s  work 

plan . The Table \nc ludes the AE P -des 1gnated sa�le pr\or \ t y  ( 1 ·20 ) ,  the 

quant \ty  of sa�les, the T"I-Z acc \ dent \nfor.at\on expected fro. the 

exa•tnat\on. and the exa•1nat lon technl ques that w \ 1 1  be used to obt a \ n  the 

\nfor .. t l on.  

the product of  the RCS SA&E work plan cons \sts  of techn\cal  repor ts  of  

sa�le exa•lnat tons , as fol lows : 

1 .  RCS surface depos t t s  exa•lnat\ons f \ na l  report : draft 
f l nal 

Target 
Ca.plet lon 

Date 

Oec�er 1987 
Apr \ l  1 ,  1988 
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.... 

0 

1Aill 12. ItS S�Pll ACOUISiliU. AND !l�INAliON PlAN S�RV 

1 .  RCS ldherent iUrflce deposits 

•· A-loop ste•• tenerltor .. ftVIJ cover 
Ncklnt pl•te 

b. B-loop ste•• tenerltor .. nviJ cover 
wctlnt plUe 

c .  Pressur izer .. nw•J cover wctlnt pllte 

2. RCS sedl�nt: 

• ·  Pressurlrer lower held loose debr lsc 
b. Ste .. ·generltor upper tube ihttt 

loose debr l i  

3. A loop ste•• tenerltor hlndholt cover 
wctlng pl•te 

Prlorlh1 

12 

1 
'l 

TMJ-2 Accident lnfor .. tlon 

A l l :  
Color, iurf•ce texture 
lot1l r••IOictlvllJ lnd dlitrlbutlon 

f lislon product 1bund1nce •nd distr ibution: 
Mn-54, Co-60, lu-106, At-110, Sb-125, Cs-134/137, 
Ct-144, (u-154/lSS 

J-12'J 
Sr-90 
le 

Core .. terli1 1bund1nce 1nd distribution: 
Zr, fe, II, At. In, Cd, Cr. Sn, Al , Mn, 
Sl, Cu, GG, Mg, Mo, lb, B 
U ( Includes U-235) 
0 

Moil 1bund1nt core .. terlll ch .. lci1 for• 
Otcont,.lnllibl lltr 

All:  
Vol-/Witlpt 
Pirtlcle sl1e ( tr•nsportibllllJ) 
Color, surflct texture, Shipe 

lot•l rldiOictlvllJ 
fiss ion product 1bund1nce 1nd distribution: 

Mn-54, Co-60, Ru-106, At-110, Sb-125, 
Cs-1341137, Ce-144, lu-154/lSS 
1-119 
Sr-90 
lt 

Color 1nd surflce texture 
R1dl01ctlvltr level 1nd di stribution 

[x .. lnitlon "'thodsb 

1 
4 

5, 12 

5, 10 
1 1  
6 

6, 1, 

6, 8, 
13 
l S  
1 4  

2,16 
, 
1 
4 

s. 1 2  

S, 10 
11  
6 
1 
4 

8, 12 

9, 12 
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Reports 

2.  RCS loose depo s \ t s  exam\ nat\ons report 

3 .  A s team generator upper tube sheet 
loose par t \c l es assay report 

4 .  8 steam generator upper tube sheet 
loose debr \ s  U-235 enr \chment analys 1 s  

draft 
f \ nal 

Target 
Con�plet1on 

Date 

January 1988 
July 1988 

January 1988 

December 1987 

Add \ t \ onal repor t \ ng w\ 1 1  be done by means of the f 1 s s 1on product \nventory 

program updates to be prepared by the E xam1nat1on Requ\rements and Systems 

Evaluat\on Group . 

4 . 5  Synops 1 s  

RCS explorat 1on dur\ng F Y -1987 prov\ded more deta\led 1nformat1on to 

est \mate the amount of core mater 1 a l s  depos1 ted 1n the vessel s and p1p1ng.  

The RCS SA&E plan \s  expected to sat \ s factor \ l y  character \ ze the abundance, 

d 1 s t r 1 but1on.  and form of the rad1onucl\des ( f 1 ss1on produc t s )  and core 

mater \ a l s  depos \ted \ n  the RCS and the extent to wh1ch the RCS can be 

decontam\nated. 
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S .  l l-I(ACTOR COOLANT SYSTE" S�Pll ACOUISITJON AID E X�JNATION WORk PLAN 

S . l  Introduct ion 

The ex -RCS f iss ion product Inventory SA&E work plan tnc ludes the 

butldtngs and �qut,.ent outs i de the T"l -2 RCS that are bel teved to be 

ti ther •tgrat \on paths or desttnat lons of core f t s s lon product s  or 

.. ter \ a l s  dur1ng and after the T"J-2 acc \ dent sequence.  F i gures 24 and 25 

show the T"J-2 nuclear power plant s i te at  Three "l le  I sland on the 

Susquehann. Rtver I n  "lddletown, Pennsylvan\a,  w t th t t s  older s i ster plant , 

T"l - 1 .  The followtng s 1 te features are of spectal  1nterest t o  the ex -RCS 

f i s sion product Inventory SA&E progra•: 

o R_.ctor Bul ld\ng (see f tgure 26). The reactor bu t l d tng cons ists 

of a steel -plate-1 \ned, reinforced concrete, cyl tndr \cal ly  shaped 

vessel destgned to contatn the consequences of a large-break, 

los s -of-coolant acc tdent , 1ncludlng Internal pressure of 60 ps lg  

at  286•F . The reactor bu\ ldtng contains the RCS and other 

aux \ 1 \ary equt,.ent and extends fro. the 282-ft ( above sea leve l )  

elevat ion at  the base.ent f loor to the 473-ft elevat ton at  the 

da.e top. The s t te grade level I s  304 f t ,  and the nor-.1 

Susquehann. R\ver level ts 290 ft . 

o Aux t l \arx and fuel Hand l i ng Bu t l dtngs (AF HI}. A plan vtew of the 

tnterconnected, concrete�lled butld\ngs t s  shown t n  f i gure 21. 

The bulldtngs are destgned for radtatton e. t s s \ on control because 

the1r funct tons tnclude reactor coolant pur 1 f 1cat ton and 

degastf tcat ton and spent fuel storage. The base.ent f loor of 

both bu 1 1d tngs t s  at the 280-ft elevatton, w t th the aux \ l tary 

bu t ld lng penthouse roof at  the 376-ft eleSatton and the fuel 
handl tng butld\ng roof 'top at the 400-ft elevat\on. 

o Vent Stack. The steel ptpe vent stack, also shown tn F tgure 26 , 
extends fro. the 331 -ft elevatton to 463 f t ,  where gas/vapor 
effluent fro. the T"I bu t ldtngs , tncludtng the reactor bu t ld t ng 
and AfHI, can be released to the atMOsphere. 

1 1 3  
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Unit 1 
cooling towers 

--unlt 1 •1• Unlt 2 -

f !gure 24. 

Electrical 
substation 

area 

River water 
pump house 

TMI-2 s H e  plan.  

Cooling tower 
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Top of stack 
El. 463 ft 4 ln. 

Vent stack -

Steam 
generator --+--r--r-r-------. 
(1 of 2) 

Crane 

Control rod drive 
mechanisms 

Reactor Fuel handling coolant bridge (1 of 2) pump 
(1 of 4) Pressurizer 

Containment 

��:::::F::;;;;:::::t�,=r=;:::�:::;;�d�-H-- Platform 
El. 367 ft 4 ln. 

�;::::4-1- Fioor 

Reactor building basement floor 
El. 282 ft 6 ln. 

El. 347 ft 6 ln. 

·�..,.. Grade 
El. 304 ft 6 ln. 

• 0410 

F \gure 26. T"l-2 reactor b u \ ld1ng and Mijor co.ponents of pr1.ary coo11ng 
sys teAL 
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f l gur@ 2 7 .  TMJ -2 aux i l iary and fu@l handl tng bu t ldtngs . 



o TMI-2 Control and Serv\ces Bu\ ld1ng. Th \ s  bu \ l d \ng 1s connected 

to the AFHB by floor ( 1 \qu \ d )  dra \ns and to the .a \ n  steam system 

by sampl \ng 1 \nes and extends fr� the 280-ft basenent floor 

elevat\on to the 376-ft elevat\on roof top. Also,  outs \ de a 1 r  1s 
drawn \ n  dur 1 ng c 1 rculat 1on -gode ven t 1 lat 1on of the control room. 

o TMI-1 Control and Serv\ces Bu\ld\ng. Th \ s  bu\ld \ng 1 s  connected 

to the TMI-2 RCS through both reactor coolant and ma \ n  steam 

sys tem sampl \ng 1 \ ne s .  Also, outs \de a 1 r  \ s  drawn 1n dur \ ng 

rec \ rculat \on �de ven t \ lat \on of the control room. 

o Turb\ne Bu1 ld 1ng. Th \ s  bu\ l d \ ng \ s  connected to the reactor 

bu \ l d \ng and RCS by the ma \ n  steam system and to both TMI -1 and 

TMI -2 control and ser v \ ces bu1ld1ng by ma \ n  steam sys teM sampl\ng 

1 \ nes.  

o TMI lndustr\al  Waste Treatment Syste.. Th\s  sys tem f 1 1ters and 

d i scharges waste water to the Susquehanna R \ ver . 

TMI -2 acc \ dent stud\es have concl uded that the f \ s s \on product escape 

paths from the RCS dur \ ng the acc\dent sequence were as follows, 1 n  

descend\ng order of  1mportance to the off s \ te rad 1 a t 1 on hazard:  

1 .  Through the letdown system to the makeup and pur 1 f \ ca t 1 on system 

radwaste d 1 sposal 1 \ qu\ d  system, radwaste d \ sposal gas vent and 

rel\ef systems, AFHB free volume and a \ r  exhaust sys tem, and the 

vent stack to the atmosphere. Contam\nated a \ r  could then be 

drawn \nto the control rooms through the HVAC and could 

contam\nate the control room atmosphere .  

2 .  Through the PORV/RCOT rupture d�sk route t o  the reactor b u 1 l d 1 ng 

basement floor and free volume. 

3 .  Through the PORV/RCOT gas rel \ef valve route to the radwaste 

d \ sposal gas vent system, AFHB free volume and a \ r  exhaust 

system. and the vent stack to the atmosphere. 
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4 .  lhrough the RCS water sa�lr 1 1 ne tnto the TMJ -1 control and 

serv1ce bu 1 ld1ng free vol� and l 1 qu1d  dra 1ns  and 1ndustr 1a l  

�str  tr.,t .. nt  syst� to  the Susquehinna R 1 vrr (bfl 1evtd to  br 

vrry •1nor ) .  

S .  Through 1-loop ste .. generator tubf leaks to ( a )  the at.osphere. 

v 1 a  thr .. ,n condenser . condrnsrr vacuu. syst�. the aux t 1 1ary 

bu11d1ng a\r  rrhaust d 1 schartt. and thr vrnt stack ; and ( b )  thr 

Susqurhanna R1ver , v \a  the .. ,n stra• syst� sa�ltng 1 1nes ,  both 

control and srrv1cr bu1 ld 1ngs dra 1ns,  and thr 1ndustr 1a1  waste 

trrat .. nt syst .. ( bf l teved to br very •1nor ) .  

lhr reactor vrssrl bottaa and corr tnstr u..nt cablr chasr rtttons have 

not bren suf f \c 1ent ly  rxplortd to drter•tnr whethrr or not an escape path 

fraa thr RCS to the reactor bu1 ld1ng free vol� developed through thr core 

\nstr�nt tra \ n  tubes bfnrath thr reactor vrssrl .  f 1 s s \ on products dtd  

not escape to the aux 1 1 1ary bu \ ld1ng by reactor bu1 1 d 1 ng s u.p  pu.p act1on 

btcausr the rscapr path was closrd pr\or to fuel rod rupturr. 

Aftrr thr acc 1 drnt srqurncr concluded w1th c�nc�nt of corr 

coo11ng by natural c t rculat 1on (Apr 1 1  17, 1979 ) ,  a l l  f 1 s s 1on product escapr 

paths wrrr controlled, 1nclud1ng (a )  the vent\ng of reactor bu1 1d1ng 

rad1oact 1vr gases through f 1 ltrrs and the vrnt stack to the at.osphere and 

( b )  thr transport to offs\tr rrpos 1 tor1rs of f \ l ters and ton exchange rrs 1 n  

fraa thr watrr treat .. nt/clean\ng syst� c l eanup and decontaM1nat1on o f  the 

TMI -2 1 1qu1d that brca .. conta•1nated dur1ng the acc tdent srqurnce . Thr 

water c leanup sys t�s \ nc l udrd the follow\ng :  

o The a lready 1nstal led EPICOR-J syst� at TMI - 1  for water w \ th  

lrss than 1 �C1/.t of conta•1nat 1on. 

o The EPJCOR - I J  syst�. wh \ ch was spec 1 a l l y  \nstal lrd for T"l -2 

acc \dent c lranup of water w1th 1 to 100 �C 1/Ml of conta•1nat \on.  

1 1 9  
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0 The SDS, wh\ch was spec 1 a l l y  Jnstal 1ed \ n  the TMl-2 AFHB spent 

fuel storage pool for TMl -2 acc1dent c l eanup of water w1th 

greater than 100 pC \ /ml contam \ nat \on . 

Dur \ng and after the TMI-2 acc 1 dent sequence , wh\ch lasted unt \ 1  

natural c \ rculat \on cool \ng commenced ( 30 days after acc 1 dent 1 n 1 t t a t 1 on ) .  

many events occurred that affected the character and d \ s tr \but1on of  

f 1 s s \on products and core mater tals that escaped from the RCS. The most 

s \ gn 1 f 1 cant events \nclude the follow\ng; 

o f \ s s t on product and a smal l  uran\um fract\on release began 1 n  the 

RV at approx\mately 1 38 m\n after acc\dent \ n \ t \ a t \ on ,  when fuel 

rod rupture commenced. Reactor coolant c t rculat\on had ceased, 

and the ava1lable escape paths from the RCS were through; 

( a )  the stuck -open PORV to the RCDT, where 1 \ qu\d could escape to 

the reactor bu 1 l d1ng basement floor through the rupture d t sk and 

vapor could escape through vent l t nes to the radwaste d t sposal 

vent gas sys tem \n the aux\ 1 \ ary bu\ld\ng;  and ( b )  the letdown 

1 \ ne upstrea• of reactor coolant puMp RCP-P-lA that led to e \ ther 

the .akeup/pu r 1 f \cat 1on or radwaste d\ sposal systems t n  the 

aux \ 1 \ary bu 1 1d1ng.  

o The PORV to RCDT escape path was closed 142 m\n after acc \dent 

1 n \ t \at 1on. 

o Z \ r caloy-steam reac t \on became s tgn\f 1cant at  about 1 50 m\n,  

releas\ng hydrogen and other chem\cal react\on products \nto the 

RCS. Core mater \al temperatures eventua l l y  reached or exceeded 

3100 K ,  whtch could (a)  generate aerosols from low-volat \ 1 \ ty 

mater \ a l s  and chem\cal react\ons and (b)  accelerate the escape of 

f t s s \on produc ts  from the uran\um dtox\de . Suf f \ c \ ent da.age to 

the core 1ns trument s t r t ng cal t brat\on tubes probably occurred, 

al low\ng coolant to enter the cal \brat\on tubes, wh\ch extend to 

a •seal table• at the reactor bu\ld \ng 347-ft elevat ton.  

1 �  
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o A l"J -2 reactor coolant s.-p1e ( 140 ,C1/Ii gross ac t \ v 1 t y )  was 

taken ( 1•3 •tn) at  the T"l-1 control and servtce bu\ ld\ng 

sa.pl\ng stat ton. tntroduc\ng conta•tnated 1 \qu\d \nto the 1 \qu\d 

dra\ns.  

o a .. ctor coolant pu.p RC -P-2B was energ\zed fra. 174 to 192 •ln 

af ter acc \dent lnt t \atton; th \ s  event \ s  be l \eved to have 

ref 1ooded tbe overheated core ret1on. fra�nted .ost of the 

standlng fuel 1n the upper core reglon. and caused c \ rculat 1on of 

core -.ter\al  parttc l es and f \ ss t on produc ts  throughout the RCS. 

o The B-loop .. ,n ste .. 1solat 1on valves �r• opened for 1 s at  

1 16 •tn.  wh\ch a l lowed secondary coolant conta•1nated by pr l .. ry 

coolant leakage through suspected B-loop stea• generator tube 

cracks to •tgrate to the condenser . 

o lhe PORY to RCDT escape path was reopened fra. 192 to 197 •tn and 

210 to 318 •\n.  

o A s \gnl f lcant relocat\on of core -.ter1al fra. the core reg\on to 

the f l ooded RV lower ret\on occurred at 227 •ln, wh\ch 1 \ kely 

1ncreased the escape of core .. ter\al and f \ s s \on produc ts  to the 

letdown syst�. 

o At 234 •tn plus. a B-loop ste .. generator secondary s \de water 

sa.ple wds drawn at the l"l -2 control and serv\ces bu\ l d \ ng 

sa.pllng stat \on. \ntroduc \ng cont,.lnated 1 \quld to the bul l d \ ng 

su.p. fro. where l t  later •lgrated to the Susquehanna R\ver 

through the \ndus tr\al  waste treat-.nt syst�. 

o The radtoac t l ve gas escape path to the radvaste d\sposal gas vent 

syst� through the RCOT vent was closed at 236 •tn durlng reactor 

bu \ ld\ng lsolat\on. 

l 2T 
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o Overpressure \ n  the reactor �oolant makeup tank 1 \ fted the 

80-ps \ -setpo\nt 1 \ qu\d  rel\ef valve at 2&6 M\n and d \ scharged 

contam\nated RCS 1 \qu\d to the reactor coolant bleed holdup tanks 

(RCBHTs ) ,  wh\ch a l so overflowed and overpressured. The RCBHT 

overpressure 1 \ fted the 20-ps\ -setpo\nt re1 1ef valves and a l l owed 

unf \ l tered vapor to escape to the atmosphere, v\a the radwaste 

d \ sposal gas rel \ef header and the vent stack . I t  1 s  also 

bel \ eved that 1 \ qutd  entered the radwaste d \ sposal gas vent 

header, where \ t  would be separated and dra \ ned to the aux \ 1 \ary 

bu\ l d \ ng sump. 

o A susta \ ned h\gh-pressure 1nject1on per1od comnenced a t  267 m1n 

and cont\nued to 544 m1n .  

o A TMI-2 reactor coolant sample (>500 pC1/ml gross act 1v1ty)  

was taken at  283 •1n from the TMI-1 samp l 1 ng stat1on,  1ntroduc1ng 

contam1nated l tqutd 1nto the 1 1 qu t d  dra \ n s .  

o The PORV t o  RCDT escape path was reopened repeatedly fro. 340 to 

458 m1n to prevent RCS overpressur \ za t t on and opened from 458 to 

550, 565 to 589, 600 to 668, 756 to 767 , and 772 to 780 m1n to 

depressur\ze the RCS for core flood 1nject1on. 

o TMI -2 control room a 1 r  became contam\nated ( both part\culate and 

noble gas channel alarms) at 370 m\n,  requ \ r \ ng the use of 

personnel face masks and part\culate f 1 l ters unt \ 1  670 m\ n .  

o A hydrogen burn occurred 1n  the reactor bu 1 1d 1 ng at 590 •1n,  

caus \ng a 28-ps \ g  peak pressure and actuat\ng the reactor 

bu t ld \ ng spray, wh\ch \njected chem\ cally treated ( boron and 

sod\um hydrox\de) water \nto the reactor bu \ l d \ ng for 6 mtn .  A 

co\nc \dent tnterrupt\on of power to the aux 1 1 \ary bu\ ld\ng 

rad\a t \ on mon\tor s t r \ p  charts HP-UR-1901 and HP-UR-1 902 \ s  

suspec ted . The HP-UR-1901 str\p  chart plotted the output o f  the 

RB purge u n t t  area rad 1 a t 1 on mon\tor HP-R-3236, wh1ch was used to 
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estt  .. te the lMI ·1 acc tdent offstte  release on 4-18. The power 

tnterrupt ton dur•tton I s  est\  .. ted to be 1 h .  

o f orced c t r cul•t ton cool lng of the reactor vas resu.ed at 949 •tn 

( l �  h 49 aln)  through the A - loop vtth reactor coolant puap 

RC -P-lA. 

o Letdown flow vas lost froa 1 8  h 34 •1n to 26 h 30 •ln.  

o Overpressure 1 n  the letdown systea l t fted the 1 30 -pst -setpo\nt 

rel lef valv� MU -R-3 around •ldn 1 ght ( 20 h and 30 •1n ) ,  a l low1ng 

reactor coolant tscape to the RCBHT . The RCBHT rel\ef  val ves are 

bel \ tvfd to havr also 1 \ fted, a l l ov\ng unf i ltered vapor to escape 

to the ataosphere, and probably al lov\ng 1 \qu\d to enter the 

aux l l lary bulldlng su.p through the radwaste d t sposal gas vent 

header . Thts  condtt \on lasted longer than 40 aln.  

o lMl -2 control rooa a l r  beca� conta•lnated ( part \culate channel 

alar•) at 22 h 1 1  •tn, requtr\ng use of personnel face .. sks and 

part \culate f \ l ters for 64 •ln.  

o An escape path vas created at 24 h 3S •tn by open\ng the .. keup 

tank vent valve MU.Y.l3 to the ra�ste d \ sposal gas vrnt 

header .  Thts  pathvay vas reopened per \odtca l l y for the next 

sevrral days. 

o A hel \copter a.asurrd 3 R/h bfta .ga� and 410 aR/h ga� at 

lS  ft above the 1Ml ·2 vrnt stack at 34 h 1 0  a\n after acc \dent 

\n\t lat \on. 

o A 100� TM1 ·2 reactor coolant sa�le vas taken ( 36 h l S  •tn)  at  

the TMJ .l control and serv\ces bul ld\ng saapl \ng stat\on,  

tntroduc \ng conta•lnated l l qutd \nto the l l qutd dra\ns .  The 

saaple radtat \on ea\ss \on vas >100 R/h at contac t .  
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o Natural c i rculation cooltng of the reactor commenced 30 days and 

1 0  h (Apr i l  27 , 1979) after acc ident t n t t tat lon. 

o Aux i l iary bulld \ng decontamination commenced 30 days (Apr i l  27, 

1979) after acc ident l n l t ta t \on . 

o Supplemental f t lters for aux 1 1 1ary bu t l d tng venttng co�nced 

operat ion on May 1 ,  1979 . 

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

o EP1COR-1 1 cleanup of med1um-contamtnatlon water commenced 

October 1979 . 

o Reactor bu t l d 1 ng gas cleanup and venting co.menced July 28, 1980, 

and Inc luded reopen\ng of  the vent stack . 

o SOS/EP1COR-11 cleanup of the high-contamination water c�nced 

July 1 2 ,  1981 . Reactor bu1ldlng basement water c leanup was 

completed I n  May 1982. 

o Reactor bui ld ing decontaminat ion commenced t n  March 1982. 

An est tmated 643,000 gal of contaminated water collected 1n the 

reactor building basement between acc i dent 1 n t t tat ton and September 1981 . 

when SOS cleanup of the water commenced. The steadt ly  Increasing depth of 

water tn the basement at key acc ident -sequence events was as follows: 

Ttme After Basement 
Acc ident 1 n l t t a t ton E vent Water Oeptha 

227 m1n Major core mater t a l  relocatton to reactor 10 t n .  
vessel lower plenum region 

15 h 40 mln Commence sustained forced-c t rculatlon 2 ft 8 ln .  
cool ing of core 
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1 \-. Aft�r 
Acc tdent Jn \ t tat ton (vent 

30 diys 10 h Ca..ence natural c t rculit ton cool\ng of 
core 

910 diys (09/23/81 ) C�nce SDS c leanup of RB Bas�nt 

B•s�nt • 
W.ter Depth 

4 f t  3 tn.  

8 f t  6 ln.  

• ·  Ass�s l t n�ar relat tonshtp of gal lons of wat�r to water depth; 
643.000 fil �qua l s  8 ft 6 \n .  vat�r depth. 

lh� bis�nt v•t�r ts belteved to biv� b�en co.posed of th� follovtng 

sourc�s on 09/23/81 ( see Ref�r�nce 1 ) :  

RCS: 

W.t�r Sourc� 

f \rst  72 h of •cc td�nt 
•�•t 907 days 

R�actor butld tng spray syste. 

Susquehanna R 1v�r 

P�rcent 

41 
28 

3 

?8 

Th� spray syst,. vat�r conta tn�d boron and sodtu. hydrox td� che�tca 1 s ,  and 

th� r tver �ter ( f r OM  l�aks tn th� r tv�r wat�r cool tng srste.) s t l t  vas 

cu.posed of th� fol low1ng .ajor ele.ents \n order of concentratton: tron, 

s t l tcon, .. nganese. lead, calc 1 u., potasstu.. sulfur , a l u.tnu., bar lu., 

sodtu., and t t tantu.. 

lh� �vent sequ�nce shows a chronologtcal separat1on of cor� da.ag� 

ev�nts and the offs tt� radtat\on rel�as�. Th� cor� da�ge probably end�d 

about 4 h and 30 •tn aft�r acc tden\ t n \ t \at ton, when th� h tgh-pressur� 

1nJ�ct ton r�f t l l  of the RCS c�nced . Th� probable tn t t tat ton of the 

offs t te  rad1atton hazard cotnc tdenl vtth the .easur�nt of T"J -2 control 

ro� a\r  conta•tnat\on vas 6 h and 10 •tn aft�r acc 1dent \ n t t tat ton. lh� 

control roo. a tr ts belteved to have been conta•\nated by th� outstde a 1 r .  
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The offs \ te radiation release continued for several days unt i l  the �keup 

tank venting through valve MU-V-13 was no l onger necessary. 

The measurements of  the offs1te radiation source character 1 s t t c s  

showed that noble gases were the dom1nat1ng contr\butor t o  the offstte 

source term and that ces t um and tod\ne contr1but1ons were neg11g1ble.  Thts  

observa t i on tndlcates that effecttvely a l l  of the nongaseous f \ s s \on 

product ( ces\um, \od\ne, stront1um, etc . )  \nventory was reta1ned by the 

TMI-2 bu\ ld\ngs and equ\pment dur\ng the TMI -2 acc tdent sequence.  

The TMI-2 ex -RCS butld1ngs and equ\pment are s t \ 1 1  be \ng 

decontam\nated. The decontamtnatton process commenced Apr \ 1  27 , 1979, 

30 days after acc\dent 1n1t 1at 1on.  All flu\d sys tems have been flushed, 

flu\d  and gas f \ l ters have been removed, flu\d treatment res \n  beds have 

been removed or decontam\ nated, and TMI-2 acc\dent 1 1 qu1d effluent 

decontam\nat\on was begun. The decontam\natton has not yet reduced 

rad \at \on to personnel -entry levels \n the follow\ng areas : 

o The reactor bu1 1dlng basement ,  which Includes the letdown 

cooler s ,  the RCDT, sed\ment conta \ntng f \ s s \on products and core 

mater\al s ,  and concrete, wh\ch has absorbed f \ s s 1on-product 

contamtnated 1 \qu\d.  

o The reactor bu \ ld \ng 0-r \ng c�artment. wh\ch conta\ns the RCS 

B-loop. 

o The fuel hand l \ ng bu1 1d1ng �keup and pur 1 f \cat\on valve room, 

wh\ch conta\ns the letdown system block or \f \ce and p1p1ng. 

The above cond \ t 1ons create a cond 1 t 1on where ( a )  samples that are 

represenlat\ve of ,  or traceable to, cond \ t \ons wh1ch ex\sted dur\ng the 

acc \ dent are no longer numerous and (b)  sample acqu \ s \ t \on from 

conlam\nated personnel exclus\on areas \s  1 \m\ted to what can be obta\ ned 

w\th  remote-operated hand tools and robots .  
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S . 2  Purpose 

lh• purpos• of the ex -RCS SA&E progra• 1 s  the retrteval and 

exaa\n�t\on of reactor bu1ld1ng �seaent sed\aenl and absorber ( concrtte) 

sa�les . The ex�atnat ton obJ tc t 1 vts are to coaplete the ex -RCS search 

progra• for f 1 s s t on produc ts  and core .. ter tals  whtch escaped froa the RCS 

dur1ng and fol lowtng the 1"1-2 acc 1dtnt . The spec \ f 1 c  exaa1na t 1on 

objec t 1vts are to deteratne the fol lowtng: 

o Abundance and dtstr 1but 1on of f t s s ton produc t s  and core .. ter \als  

1n  ex -RCS but ldtngs and equ1paent that are Judged to  be 

\nadequately surveyed. 

o Current cond \ t \on of the f 1 s s 1on produc ts  and core .. ter tals that 

are found. 

S . l  AccO!pl 1shlents 

S . 3 . 1  lntroductton 

lhe ex -RCS search progr .. for escaped rad1onuc l 1des ( f \ s s 1on produc t s )  

and core .. ter tals has been a cont\nuous effort s \nce and 1nclud\ng the day 

C"'rch 28, 1979) of the acc1dent. The expans ton of the T"l-2 Core 

E xaa\na t t on Plan to a T"l -2 AEP has resulted \n resu.ptton of an ex -RCS 

SA&E work ( search prograa) plan . The approach to dtvtlop\ng a produc t \ ve 

search progr .. was to eva luate the current coapleteness of the search 

progra• by locattng bu11d tngs and equ1paent wh1ch had not yet, or had only 

par t tal ly  been. tnventor ted for f \ s s ton produc t s .  The evaluatton developed 

the followtng: 

o A prel \a1nary .. P ( f tgure 21) ,  show\ng sch�t tca l l y  the 

equ\�nt,  butldtngs, and areas where f t s s ton products .. , be 

presen t .  

o A prel \atnary .. t r 1 x  chart (Table 1 3 ) ,  showtng the extent of  the 

already coapleted T"l -2 acc\dent f t s s ton product search progra•. 
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F \gure 28 . TMI-2 rad\oact \ ve mater \al locat1on ma p .  
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o Knowledge that many other organ 1 zat1ons have par t 1 c 1 pated 1 n  the 

plann1ng and performance of the ex-RCS f 1 s s 1on product 1nventory 

program and that most bu1 ld 1 ng areas and equ1pment have been 

decontam1nated so that saMples that are representat 1ve of or 

traceable to cond1 t 1ons that ex\sted dur 1 ng the acc1dent are no 

longer numerous. 

5 . 3 . 2  Acqu 1 s 1 t1on 

5 . 3 . 2 . 1  Tool \ng. The ex-RCS sample acqu 1 s 1 t 1on program has developed 

and prov1ded the follow1ng sample acqu 1 s 1 t 1on tool \ng: 

Draw1 ng/Report 
Nu�er Descr1pt1on/T1tle 

TBD E lec tr\cally  operated . vacuum-actuated. 
renote-operated 11qu1d/sed1ment saMpler 

Status 

Coq»lete 

The ga� spectro.eter equ\pment 1 \ s ted \n Subsect \on 4 . 3 . 1  was also  used 

\ n  the ex-RCS f \ ss 1on product 1nventory program. 

5 . 3 . 2 . 2  Samples .  The ex-RCS sample acqu \ s 1 t 1on program has furn1 shed 

to EG&G for exam1nat 1 on the f \ ss \on product 1nventory samples 1 1 sted 1 n  

Append1x o .  Sec t \ on A. Samples that were rece\ ved at the INEl 1 n  FY 1987 

1ncl ude the follow\ng: 

TMI -2 locat\on Sampl e Type Quant tty Date Acqu1red 

RB basement D-r \ng Fragmented 5000 -ps\ 
wal l  concrete cores: 

JNT-80 <15g July 1986 
C -54 <15g July 1986 

RB basement Fragmented concrete 
block wall block cores : C3-3 <15g July 1986 

UB-6 <15g July 1986 
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lable 1 3  ldent t f \es the locat \ons of .. ny othtr 1 n  s 1 tu .ea�ur�nts 

and s�lt icqu \ s l t tons and exa•tna t t ons wh\ch have been acco.pl l shed s lnce 

4 : 00  a . •. on Narch 18, 1979, to locate and character tze  the f t ss ton 

produc ts  that escap�d fro. the RCS dur tn� the acctdtnt. 

The (GIG-control led f t s s \on product \nventory support pro�ra• has 

produced the fo11ow\n� r�por t s :  

Repor t IIUIII!Hr 

GlND - l llf -01 1  

GlND -lllf -011 
Voluw J J  

GLIID-JNF -01 1 
Voluw J I I  

Gt N O - J Nf -039 

GlND -042 

Gl NO - I Nf -OS4 

THle  

f 1rst  Resu lts  of  the T"J -2 Su.p 
s..ples Analyses Entry 10  

Reactor lutld\ng 8as�nt 
Rad\onuc l tde Dtstr \butlon Studtes 

Reactor Bu t ldtn� Bas�nt 
Rad\ onuc l \de and Source 0 \ s t r t but \on 
Studtes 

f t nal Analysts  on T"I-2 Reactor 
Coolant Syste. and Reactor Coolant 
Bl�ed Tank S.�les 

T"J-2 Reactor But ldtng Source Ter• 
"'asur�nts : Surface and Bas�nt 
water and Sedt .. nt 

Jnter1• Report on tht T"l-2 
Pur t f 1cat 1on f t lter E xa•1na t t on 

'"I Par t tcle  Chirac tert1at ton 
Deter•t ned fro. F 1 1 ter E xa•1nat1ons 

Rad\onuc l tde �ss lalance for the '"l 
Acc\den t :  Datf Through 1979 and 
Prel t•tnary AssessNent of 
Uncer ta1nt tes 

Results of Analyses Perfor.ed on 
Concrete Cores Re.oved fro. F loors 
and 0 -R \ng wa l l s  of the T"l -2 Reactor 
But ld lng 
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Statu� 

Co.plete 
July 1981 

Co.p1ete 
October 1981 

Co.plete 
October 1982 

Is�ued 
June 1983 

Co.p1ete 
October 1984 

C0111plete 
february 1983 

Draft Co.p1ete 
SeptNibtor 1984 

C0111plete 
NovHiber 1981 

hsued 
Junt> 1984 
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Report Number 

H.  M.  Burton 
( EG&G) letter to 
B. K .  Kanga ( GPU) 
Hmb-207-83 

K .  l .  Wr \ght 
(SAl ) letter to 
E .  R .  £ \ dam 
( GPU Nuclea r )  

GEND-057 

GEND -INF -081 

EGG-TMI-7851 

T 1 t l e  

Pur \ f \cat\on Dem1neral\zer Res \n  
Samples 

Rad\oanalyt\cal Report ( reactor 
bu\ld \ng basement sed1ment sample 
exam1nat 1 on) 

f 1 s s 1on Product Inventory Program 
FY 1985 Status Report 

Exam\na t 1 on of Concrete Samples from 
the TMI-2 Reactor Bu1 ld 1 ng Basement 

TMI-2 F 1 ss 1on Product Inventory 
Est \.ates (draft )  

Status 

I ssued 
June 22, 1983 

Is sued 
August 1 1 .  1986 

I s sued 
November 1986 

Publ i shed 
February 1987 

Publ1 shed 
September 1987 

Repor ts by others wh1ch descr\be and/or evaluate the ex -RCS f \ s s \on 

product \nventory \nvest 1gat1on program are 1 \ sted \n Append 1 x  A .  

I t  appear s  that the greatest offs 1 te rad 1at 1on release occurred dur1ng 

the fol low1ng per\ods: 

o 20 to 92 h after acc 1 dent 1n\t1at 1on,  due to probable 

noble-gas -dom\ nated f \ s s 1on product escape from the vent stack 

v1a the letdown and radwaste d1 sposal gas vent and re1 1ef  systems. 

o 6 to 1 1  h after acc\dent 1n 1t 1at 1on, due to probable 

noble -gas-dom1nated f \ ss \ on product escape from the vent stack 

v 1 a  the letdown and/or radwaste d 1 sposal gas vent and re11ef  

systems. 

Other f 1 nd 1 ngs  \nclude the follow1ng: 
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o Th• r•actor bu tld tng su.p to aux t l tary butldtng l tqutd •scap• 

path was closed prtor to f t s s ton product esca,. fro. th• fu•l 

rods . 

o �st 1"1 -2 ex .RCS bu, ldtngs  and @qUt�nt have been ca.plet•ly or 

parttally  d•cont .. tnat•d by f lush\ng, wat•r treat-.nt,  

cont .. tnat@d f t lt•r r.-ova l ,  and water tr•at .. nt  r•stn  r..ova l .  

l •�•,nat t on  and t•st \ng o f  r•actor butldtng bas..ent s•dt .. n t  and 

concr•t• bor• sa.,les and th•r.olu.tnsc•nt d•tector �pptng of bas�nt 

radtat ton tndtcat•s th• followtng: 

The radtat ton sourc•s \n the r•actor bu t ldtng bas�nt ar• 

as fol lows : 

--- --- -- ------------------------------------------------------------------------------

Concret• block ( t . e . ,  statrvel l s )  
3000 -pst concrete wa l l s  
3000 .ps t  concrete floor 
SOOO -p�\  concrete wa l l s  
Steel wa l l  l t n•r 
f loor sedt.ent 

1 100 to 1 2,900 
38 to 1 2 , 200 
1 8  to 161 

7 . 2  to 36S 
1 to 70 

Total (C t}b 

18,000 
6,SOO 
l ,SOO 

900 
� 

100 

a .  Surface ac t t vtty;  .easur.-ent dates vary fr� early 1986 to early 1987 . 

b .  ( s t ,  .. ted by GPU Nuclear t n  early 1987. 

Concrete wall conta�tnat ton tn  the reactor bu , l dtng bas�nt 

( a )  penetrates tnto concrete about 1/4 tn.  tn patnted and 

unpatnted htgh -dens tty  wal l s  (not tncludtng ste•l plate 

l t ned wa l l s )  and throughout the block wa l l s  and ( b )  , s  

concentrated near the htgh .water .. rk  ( S . S  t o  8 . 5  f t  above 

the f loor ) .  
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0 

0 

The sed\ment sample that was collected by robot 1n 

SepteMber 1985 produced 44 . 8  �C \ /g \n  m\d-1986. 

4 
ied\ment quant \ tx - -1 . 5  x 1 0  k g  est \mated by GPU Nuc lear , 

\nclud\ng 1 . 7  t o  3 . 2  kg of uo2 . 

�leaental cogpos 1 t 1 on - -The me ta 1 1 1c element compos l t lon 

(prel \m\nary) of samples collected 1 n  September 1985 \ s  

pr1nc 1 pa l l y  copper,  sod\um, n\ckel, alum1num, and \ron. 

Z \ rcon\um and s \ l ver were undetectable. 

o Decontam\ nat1on--lt may be poss \ble to remove most of the 

rad1oac t 1 v \ t y  from the concrete by leach\ng \n a borated water 

solut lon .  

5 . 4  Deta1led Work Plan 

The ex-RCS SA&E program work was concluded \n FY-1986. The planned 

exa•\ nat\on 1 n  fY-1987 of concrete samples fra. the reactor bu\l d1ng 

basement was cancelled because suff\c\ent character \ zat \on was accompl l shed 

by the REP program. 

Other ex -RCS f 1 ss 1on product sample exam1 nat1ons that had been 

cons1dered \nclude the follow\ng: 

AEP 
Sample Descr1pt 1on Pr\or \ tx 

1 .  Reactor bu\ ld\ng basement sed\ment from the elevator 10  
and sump well floor deprcss lons 

2 .  Reactor bu\ ld 1ng basement wall 1 \ ner adherent Low 
surface depos 1 t  

3 .  Equ\pment 1nternal depos \ t s :  Low 

1 38 

Sample 
Quant Hx 

2 1 -kg 
samples 
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--=S.._III!le hsc r 1pt ton 

• • R .. ctor coolant dra1n tank 
0 Sed\aent (only 9 � had been col lected and 

n•tned) 
0 Adherent surface depos \ t  

b. letdown coolers : 
0 Sedtaent 
0 Adherent surface depos 1 t s  

c .  l etdown block or l f lce: 
0 Sed1��ent 
0 Adherent surface depos i t s  

AEP S.aple 
Pr tor t tx Quant i ty 

1 

2 
2 

Ent  1re 
or U tc e  

lhe t�ct o f  not exaa\nlng these saaples I s  Judged t o  be aln1�1 for 

the follow1ng reasons : 

o The other reactor bul ld \ng bas.-.nt f loor sedlaent saNples have 

prov1ded suf flc tent dita to assess the abundance of f l s s lon 

produc ts  and core �ter l a l s  I n  the base.ent sedlaen t .  

o lhe bas.-.nt f loor suap we l l  was al ready saapled by col l ec t i ng a 

1 1 qu\d/suspended -so11ds saaple during suap -puap-rec \ rculat l on 

agltat 1on of the suap content s .  and only sMd l l  quan t 1 t \es  of 

f \ ss lon produc ts  and core �ter tals  were found In the saMple s .  

o A prior reactor coolant dra \ n  tank sed1��ent saaple col lect ion 

w \ th r�te -operated hand tools lndtcated that the RCOl contains 

very l i t tle  sed1aent , f 1 s s \on produc t s ,  or core �ter la l s .  

o lhe letdown l 1 ne sed1aent and adherent depos i t s  are bel 1eved to 

be s11a l l  due to cont1nual. f lush\ng acUon dur1ng the acc \ dent 

sequence. I f  suspected plugg\ng of one letdown cooler 1 s  

conflraed, the 1Mportance o f  letdown cooler sed1-.nt saMples wi l l  

be recons1dered. A p 1n-hole-type ga� ca .. ra survey o f  the 

block or t f lce tnd\cated the block or 1 f 1ce does not conla 1 n  as 

.uch f \ s s t on product conta•l nat1on as the nearby bypass 1 1 ne 

1 Jlj 
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plumbing, wh \ c h  1 s  1ncons 1 s t�nt w \ t h  the susp1cion of block 

o r 1 f 1 ce plugg\ng that had been the bas 1 s  for cons\der1ng 

acqu \ s \ t \on and exam1nat\on of the block o r 1 f 1 c e .  

o The TMJ-2 accident sequence h 1 story 1nformat1on \ s  not obtalnable 

from the l e tdown system retalned f 1 s s 1on product and core 

ma t e r 1 a l  character 1 zat 1on because of postacc1dent f l ush1ng and 

the 1nab1 1 1 ty to segregate the sed1ment chronolog1 ca l l y .  The 

sol \ d s ,  wh\ch became suspended by the forced c 1 rculat 1 on of 

reactor coolant through the RCS wh1ch commenced about 1 6  h after 

a c c \ dent \ n \ t \ a t \on, would dom\nate the depos i t s  1 n  the letdown 

sys tem and would not be traceable to chronolog\cal deta \ l s  of the 

acc \ dent sequence of events .  

o The locat\on and abundance o f  f 1 s s 1on products and uran1um l n  the 

letdown system and RCDT plumb\ng can be determined adequa tely 

us \ng p \ n -hole-type gamma camera surveys , thermolumlnescent 

detector s t r \ng s ,  and portable gamma-spec trometer detectors. 

The add 1 t 1 onal 1n s \ t u  ( gamma detector and thermolum\nescent detector 

s t r \ngs ) measurements and sample ( s ediment and concrete bore) acqu 1 s \ t \on 

and exam\na t \ ons accomp 1 1 s hed by GPU Nuclear \n FY-1986 s \ gn 1 f \ cantly 

\mproved the explora t \ on and character\ zat \on of the reactor bu\ l d \ ng 

basement for core f i s s 1on produc ts and mater \ al s .  F 1 gure 29 1 s  a map of 

the basement w 1 t h  symbols show\ng loc a t i ons of i n  s \ tu measurements and 

sample acqu 1 s 1 t 1 ons made s 1 nce the acc\den t .  

Our 1 ng 1987, DOE concurred w \ t h  the EG&G recommenda t 1 on t o  stop 

exam1nat1on of samples from ex-RCS bu \ l d \�gs and equ\pment so that the 

rema 1 n \ng TMJ-2 AEP resources could be devoted to the reg1on of h 1 gher 

\ n terest \n the RV. The ex -RCS bu1 1 d 1ngs and equ\pment are judged to be 

adequately searched for f 1 s s 1on product s .  Add \ t \ onal sample examlnat1ons 

woul d  be unl \kely to produce s \ gn \ f icant 1nformat1on about the f i s s \on 

products that escaped from the RCS dur1ng the acc\dent sequence .  

1 �  



F ,gure 29 .  

Nof1h 

fr 

* Concrete bore locations 

® Sediment sample location 

lnol Thermolumlnescent detector 
string radlat6on mapping aite 

® Gamma lpedrometef lOr 
detector survey location 7-6U2 

TfU -2 reactor bu \ ld ,ng bilSHWnt · -f h s  'On product 'nventory 
saMPle locat,ons. 
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6 .  SAMPLE ACQUISITION AND E XAMJNAl JON PROJECT 

MANAGEMENT SUPPORT WORK PLAN 

6 . 1  Purpose 

lhe TMI AEP SA&E project management support provldes the follow1ng: 

o Recru1tMent, ma 1 ntenance, and superv 1 s 1on of a cler 1cal and 

technlcal support staff.  

o Plann1ng, techn1cal d 1 rec t 1on, control, and documentat1on for the 

TMI -2 Acc 1 dent Evaluat\on Program 1n s 1 tu measurements and SA&E s .  

o Plann\ng, techn1cal d\ rect1on. control , documentat 1 on ,  and 

ma1ntenance of some related support equ1pment (both hardware and 

software ) .  

o Hand1 1ng, packag1ng, storage, and d 1 sposal of sample s .  

The documentation support 1nc ludes per 1odlc ( week ly,  monthly, annua l )  

report contr1butlons and formal status and techn1cal presentations to EG&G, 

DOE , and spec 1al  rev1ew and techn1cal  soc1ety groups . 

6 . 2  Accompl l shments 

Y 1 s 1ble products of the management support 1nclude: the per1od1c 

status reports that have emanated from the project s 1nce the creat1on 

( 1 981 ) of  the EG&G-operated TMJ Un1 t  2 Techn 1cal Informat1on and 

E xam1natlon Program. spec 1al  report s ,  and master task subcontracts w1th 

pr 1 vate laborator 1es for TMJ-2 sample exam1nat1on support . 
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_ lepor t M�r 

H aG -HU -6169 

Pf -•n .14 -oo� 

J .  l .  ._.,ber ry 
let ter to 
dhtr tbut \on 
Ju • - 1 -IS 

R .  C .  SdwHt 
letter to 
d \ s  tr \but ton 
RCS-1-85 

I GG -HU -113? 

E GG - H U  -1111  

". l. Russe 1 1  
letter to 
d \s t r 1 but t on 
.... . -7-86 

R. l .  fkCarde l l  
let ter to 
J. loren 
RK .. -18 -86 

E GG  -1"1 -7�21 

J.  " · Broughton 
letter to 
W. R .  Young, 
JN -64-87 

· - -----------------

Oesc r \pt ton/T 1 t le  

l"l -1 Core l xa•tnat t on Plan 

Par t ,c 1pit 1 ng laborator \es Survey 

Core s..ple Acqu \ s \ t \on and 
f xa•1na t \ on Work Plan 

1"1 -? Core E xa•tnat1on Plan 
f valuat \on 

1"1 -1 Acc1dent f valuat \on Progra� 
s..ple Acqu \ s \ t 1on and l xa•tnat\on 
Plan 

T"l -2 Acc tdent E valuat,on PrograM 
Sa�le Acqu \ s \ t ton and E xa•tnat\on 
Plan - -f xecut\ve S�ry 

1"1-? Acc1dent Reference Docu.fnt 
L 1 st \ng 

Draft 1"1-1 Sa�le E xa�tnatton Plan 
( for CSMI tt..bers) 

1"1 -? Acc \ dent Evalua t t on Progra• 
Sa�le Acqu \s \ t \on and E xa•\nat\on 
Plan for f Y  1981 and Beyond 

1"1-? Acc\dent Evaluat\on Progra• 
Sa�le Collect\on D \ spos t t \on 
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Status 

Revtsed July 1984 

COIIPleted 
S.ptMber 1984 

Or a f t  I s  sued 
January 1984 
for tnternal 
rev\ew 

Draft hsued 
January 198� 
for tnternal 
rev\ew 

I ssued 
January 1 986 

I ssued 
January 1 986 

I s sued 
June 1986 

I s sued 
June 6,  1986 

I ssued 
february 1987 

J ssued 
Sept�er l S ,  1987 
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Master task subcontracts wh1ch have. been placed w 1 th pr 1 vate 

laborator 1es for TMI - 2  sample exam1nat1on support 1nclude the follow\ng: 

Subcontract 
NUIIIber THle Status 

C86-1 30969 Master Task Subcontract Between E G&G Idaho, D h t r 1 buted 
Inc.  and Battelle Columbus D 1 v 1 s 1 on Apdl 1986 

C86-1 30970 Master Task Subcontract Between E G&G Idaho, D 1 st r 1 buted 
Inc . and General E lectr 1c  Company Apr 1 1  1986 

C86-130971 Master Task Subcontract Between E G&G Idaho, Dhtr 1buted 
I nc .  and Babcock & W\ lcox May 1986 

The current cler 1cal and techn1cal staff organ1zat 1on ,  shown 1n  

F 1 gure 30, 1ncludes sen1or techn\cal personnel w 1 th severe core damage 

acc \dent and/or exper1.ent and postacc1dent/exper1ment SA&E exper 1ence. 

The organ 1zat1on arrangement 1dent 1 f 1es the 1nd 1 v 1 dual acqu 1 s 1 t 1 on and 

exa•1nat 1on project respons1b1 1 1 t 1es and 1 s  1ntended to also:  

o Iden t 1 fy one 1 nd 1 v 1 dual to funct1on as a coord\nator and 

spokesperson for each of the four areas of TMI-2 SA&E 

respons \ b 1 1 1 t 1es at INEl . 

o Susta 1 n  cont1nu1ty of 1nd 1 v 1 dual exam1 nat1on task respons 1 b1 1 1 ty .  

o 01str 1 bute the staff support among all  four INEL work ass 1gnment 

ca tegor tes .  

6 .3  Deta\led Work Plans 

The �nagement support work plan deta 1 l s  are conta1 ned \n the 

follow\ng work packages : 
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� 
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.... 

'--

TMI·2 Accident Evaluation Progr�m 
Sample Acqulalllon end Ex.,lnetlon Progr�m 

R. K. McC.rtlell 

I I I I I _l 
ANctot� ACSFPt E•ACS FP1 s.mcM Acqulalllon Ml�aPfot. 

IE•.....,_IOn belftlnetiOna IE•Mtlf\IIIIOna .,.. HMdllnf mot � 
R K �I .. l "' ..... (tftlct..., C. S L..- R K �I 

M. L Av  ..... 
Oebna lllct �t Surteee TectiNc:al ..c� 

e ....... � [)epcMtl e.- � s.m'" ()japoaitiQI 
0 w "'-" ... l Auuefl SuPOOtt 

M. L. AUSMII 

Aeectof � looM Dlcloalt eo... Samelle 
........ OoeurNnt � Ec.mi.,..IOnl .... b.mi.,..IOn 

I SuPOOtt 
"' l R"aMft M l AIISMII 

' O. W. ANra 

Sl ...... te.el!on t r - - - - - , 
I I Sem'" ........ ' 

S..... Ea- &. J  EquipMftt I 
I I 

"' l �  1 J W McConnett 1 
'- - - - - - - �  

eo.. OlwllfiCt 
Ccwllool ..... � 

M L Au...-

L..o-er -.... 
�b-

o. w ...,.. 
won 

f \vurf 30 .  lMJ -2 AlP SA&l projfct organhat ton ct-. r t .  
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Work Package 
Number Work Package T1tle 

75542PMOO Sample Acqu 1 s 1 t 1on, Handl 1ng, and E xam1nat1on Project 
Management 

755422900 TMJ-2 SaMple 0 1 spos1t1on 

The del 1 verab1e products of  the management support work plan are as 

follows: 

Product 

a .  TMI-2 Acc\dent Evaluat1on Program Sample 
Acqu 1 s 1 t 1on and Exa•1nat 1on Plan for F Y  1988 

Target 
Co.plet1on 

Date 

and Beyond (annual update)  February 1988 

b .  A rev1 sed TMI-2 sa�1e 1 1 s t  December 1987 

c .  •Arch1ve,•  Korea, JAERJ and CSNI-Europe samples 1n INEl february 1987 
qu1ck -access storage fac 1 1 1 t 1 es 

d .  Other saNples 1n retr 1evable (TMI-2 fuel can\ster)  February 1987 
storage at TAN Hot Shop pool 
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7 .  SUNNARY 

The .. ter \al presented \n the prev\ous sec t \ons \ s  tntended to 

•cca.pl\sh the fol lov\ng: 

o l xpla\n the develo,.ent of the exa•\nat \on plan for the severe 

core da .. ge acc \dent \ssues set forth \n the TMI-2 Acctdent 

l valuat \on Progra• doc�nt fr� sa�le select\on to f \ nal  

repor t \ng of  the sa�le exa•\nat \on resu l t s .  

o Prov\de a perspec t \ ve of the status of the TMJ -2 acc \dent 

\nvest\tat \on bf \dent \ fy\ng the exa•tnat \on progra• 

acca.p l \ s�nts \n pr\or years .  

o Be f lex\ble to acca..odate new f \ nd\ngs , \nfor .. t \on, and 

knowledge that .. Y bee� ava\lable fr� e\ ther th\s  exa.\na t \ on  

plan, the GPU •uclear defue l \ ng progra•. or any SCO research 

progra•. 

o Develop a 1"1 -1 acc \dent exa•tnat \on progra• �nual wh\ch can be 

( a )  rev\sed annually  as new f \ nd\ngs cause red\rect lon and 

( b )  used for reference by the analysts perfor•tng the stud\es 

needed to develop the understand\ng of the T"J -2 acc \dent 

sequence and \ t s  rad\olog\cal consequences . 

l he proposed f \ nanc tal  plan for the SA&E Plan \ s  shown \n Table 1 4 ,  

and the co.pan\on schedule o f  ac t \ v \ t \es \ s  shown \ n  Table l S .  The 1 \ st  of 

work package n�ers and t \ t les on Table 1 4  \den t \ f \es the ent \ re work 

breakdown structure for the SA&£ plan. In br \ef ,  the SA&l plan work 

breakdown structure prov\des the fo� low\ng: 

o Acqu \ s \ t \on of the sa�les 1 \ sted \n Table S \n the F uture 

Add \ t \ onal Sa�les col � .  For FY-1988, th \s  \nc l udes two 

large-vol� sa.,les of core debr \ s  fr� the RY lower head reg\on 

and pos s\ble per \pheral fuel asse.bly lower sec t \ ons at 

.olten-core�ter\al escape path locat \ons . 
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lAilf 14. lMI-2 AEP SAMPLE ACQUJSJliO. AID liANINATJON WORK IRfAlDOWN STRUCtURE AND fUNDING PLAI 

Tut 

S!!ple Acquls\t\on: 

lechn\cil coord\nitlon 
Project .. nige.enl 
RV lnlernih 
RlD ther.owlls  
In-core lnstr�nts 
Fuel rod sev-ents 
Core bores 
Ludscrevs 
RCS chiricter\ritlon 
Discrete core ca.ponents 
RCS equlpient/bulld\ng chiricterlzitlon 
AlP reserve 

A�ulsltlon Totil 

S!!ple Elialut I on: 

Project .. uge.ent 
Debr\s  bed s�aples 
RV \nternils doc�ntit\on 
fx-RCS FP \nventorrl 
L�r vessel debr\s  
fuel rod se,.ents 
Core bores 
leidscrevs 
lNdscrev support tube 
RCS FP tnventorr 
Discrete core co.ponents 
l�r vessel debris  
Core for�r w.ll  
Core support •ss.-bly 
Core s.-ple ex .. lnil\on support 
RV lnstr�t penetrit\on 
RV l�r lleid 
CSNJ s.-ples 
TMJ-2 s.-ple dlsposlt\on 

fxialutlon 1oti1 

Acquisition 1nd l x  .. tnit\on Totil 

Cost by FY-10 1\n 0001 

Wort Pictige fY-1985 
..... r Ac\Uil 

Co.plete $ 7 
Co.plete 37 
Co.plete 52 
Co.p1ete 7 
CC�����1ete 70 
Co.p1ete 107 
Co.p1ete 1 ,679 
Co.plete 16 
Co.p1ete 97 
Ca.p1ete 18 
751421300 0 
751421000 ___ o 

N/A ' 2.090 

75542PMOO $ 114 
Co.p1ete 411 
Suspended 57 
Co.plete 8 
Co.p1ete 1 
Co.p1ete 7 
755420600 8 
Co.p1ttt 153 
Co.p1ttt 62 
755421000 19 
Co.pltte 8 
755421600 0 
Deleted 0 
Deleted 0 
755422100 0 
Deleted 0 
Deleted 0 
Co.plett 0 
755422900 __ o 

1/A L..!:U 
N/A LLm 

FY-1986 
Actuil 

$ 0 
0 

36 
0 
0 

83 
1,753 

(5) 
27 
34 
26 

___ o 

l...hll! 

$ 495 
139 
141 

49 
0 
0 

353 
6 
0 

59 
894 
196 

0 
0 
0 
0 
0 
s 

__ o 

1.Llli 
u,.m 

FY-1987 FY -1988 

$ 0 $ 0 
0 0 
0 0 
0 0 
0 0 
0 0 

12 0 
0 0 
0 0 
0 0 
7 66 

__ 2 _.m 
L___1Q L...ill 

$ SOl $ 452 
113 0 

45 0 
3 0 
0 0 
0 0 

2,275 492 
0 0 
0 0 

213 148 
300 0 
75 326 

0 0 
0 0 

210 138 
0 0 
0 0 

29 0 
____.2 _l!! 
l..hl!! � 
1..!..!!! 1L!!l 

fY -1989 lotil 

' 0 $ 7 
0 37 
0 88 
0 7 
0 70 
0 190 
0 3,444 
0 1 1  
0 124 
0 52 
0 99 
0 llJ 

1...___2 UJll 

' 0 ' 1 ,561 
0 663 
D 331 
0 60 
0 1 
0 7 
0 3,128 
0 159 
0 62 
0 439 
0 1 ,202 
0 597 
0 0 
0 0 
0 348 
0 0 
0 0 
0 34 

__ o '" 

1...___2 1 a.7�J 

I 0 111.994 
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lABlE 1 5 .  TMI-2 AEP SAMPLE ACQUISITION AND E XAMINAT ION PLAN -­
SCHEDULE SUMMARY 

RCS equ\�ent and 
bu\ ld \ ng character \ za t \on 
( sample acqu\ s \ t \on)  

AE P reserve 

SA&E program management 

Subsurface debr \ s  bed sample 
exam\nat1on 

Schedule 

FY-1988 

xxxxxxxxxxxx 

xxxxxxxxxxxx 

xxxxxxxxxxxx 

XXX 

� Core bore sample exam\nat1on 
� 

xxxxxxxxxxxx 

xxxxxxxxxx RCS f \ss 1on product \nventory 
sa�le exam\ nat1on 

lower vessel debr \ s  exam1nat1on 

Core sample exam\nat 1on support 

1 50 

xxxxxxxxxxxx 

xxxxxxxxxx 

FY-1989 

xxxx 

XX XX XX 



o l xa•1nat 1on of the saMples 1 1 sted 1 n  the Proposed future E xa•s 

col� of lible S. for f Y -1988, thts  1ncludes co.plet t ng the 

exl•1nit1on of n1ne core bores, tncludtng fourteen fuel rod 

se�nts,  four burnable po1son rod/gu1de tube se�nt s ,  and ntnt 

control rod/gu1de tubf se�nts ;  two large sa�les of core cav1ty  

f loor loose debr 1 s ;  a B -loop stea• generator tube sheet top loosr 

sed1-.nt sa�le; and other RCS loost sedt.ent . 

o The T"J-2 AlP pursued other resources to rxa•1ne a l l  the sa�lrs 

1 1 sted \n the future Add 1 t 1onal Sa�les colunn of Table S .  The 

OECD/CSMJ
a 

w 1 1 1  exa•1ne the sa�les 1 1 strd tn Append1x e. 
Table 8 - 1 .  

A cost breakdown show1ng the proposed ( 1 985) propor t tons of 

ex .. tnat\on act tv t t tes to the JMEL , pr \ vate laborator tes,  and othrr DOE 

laborator \es \ s  shown tn lable 1 6 .  

f urther subd\v1s 1on of the WBS occurs durtng the process of 

author \ z \ ng the perfor .. nce of wort . JNEL staff support and equ\�nt and 

fac 1 1 1 t 1es oprra t \ ons are author 1zed, us1ng a syst.- of work releases, for 

nonun \on-supported ac t t v t t tes,  and s t tr work releases for un\on-suppor ted 

ac t 1 v 1 t 1rs .  Work release docUMents 1 nc l ude the WBS account nUMber, 

deta,lrd work scopes, schedules . and cost rstt  .. tes.  S tte  work release 

operat tons tnclude step -by-step work procedures and qua l t ty assurance and 

operat1ona1 safety organtzatton approval and surve t l lancr. 

Of f s 1 te ( non-DOE ) support for serv1ces and/or rqu\�nt 1s obta 1 ned 1n 

two steps . F 1 r s t .  the proJect author \zes the support w1th  a requ 1 s 1 t 1on 

wh1ch \nc ludes the WBS account nu.bers , work scope/equ 1�nt techn 1cal 

sprc 1f \cat 1ons . and qua 1 1 ty assurance requ\r,..nts ; the subcontracts 

organ 1zat 1on then adds the frdera l -contract -regulat \on ter•s and cond \ t t ons 

st \pulat \ons and obta1ns a qua l t f 1ed suppl \er to perfor• the wor k .  

a .  Organ\zat 1on for Econo.1c Cooperat\on and Devrlo�nt ,  C�\ t tee on the 
Safety of Nuclear Jnstal lat\on s .  
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TABlE l b .  COST BREAKDOWN OF TMI -2 ACCIDENT EVAlUATlON PROGRAM SAMPLE 
E XAMINATION 

Task 

1 .  Subsurface debr 1 s  bed sa�les 

2 .  E x -RCS f h s 1on 
product 1nventory 

3. Core bores 

4. RCS f 1 s s 1 on product 1nventory 

5 .  D 1 s t 1 nct  core components 

6 .  lower vessel debr 1 s  

7 .  lnstru�nt tube penetra t \ ons 

Totals  

IJUL 

260 . 0  

1 ,  1 40 . 1  

1 8  

740 

600 

40 

2, 798.1 

a .  Work performed at ANl -E and funded by NRC. 

fund1ng 
(I X 1000) 

Pr1vate Other DOE 
Laborator1es Laborator1es 

399 

375 . 4  

D.Q_ 
984 . 4  

666 . 7  
5ooa 

251 

soa 

1,51 7 . 7  

Other DOE laboratory support serv1ces are author1zed w1th a 

requ 1 s 1 t 1 on for serv1ces and/or equ1pment and/or a letter request to DOE 

w1th the appropr 1ate work scope descr 1pt1on .  The f 1nance transact1on 1 s  

conducted by DOE transfer of funds from the INEL cost account to the other 

laboratory cost account s .  

As work 1 s  performed, a comprehens1ve plann1ng and budgets systeM 

prov1 des cost and performance 1nformat1on us1ng the work release, s 1 te  work 

release, and requ1 s \ t 1on charge numbers as the bas \ c  account\ng leve l .  

INEL labor and nonlabor charges are reported weekl y .  
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APPEND I X  A 

T"J -2 ACCIDENT Rl f l RENCf DOCUME NTS L I STING ( PREL I"JNARY) 

Append \ x  A conla \ns a 1 1 s l  of T"l -2 acc \denl reference doc�nts for 

use \n plannlng and perfor•tng the T"l-2 Al P SA&l progra•. J t  t s  lntended 

that the l t s t  have the followtng features: 

o Ca.pleteness w\th regard to ( a )  a l l  \nfor�tlon that has been 

publ \ shed about the plann1ng of the SA&E progra• and ( b )  a l l  

\nfor�t \on that has been publ l shed about the core da .. ge and 

f \ ss ton product 1nventory release durlng and fol lowlng the 

acc\den t .  

o Iden t \ f \cat lon of SA&E and other 1ndlv1duals hold1ng of  the 

1 \ sted docu.rnt s .  

o An annua l update. 

for conven\ence, the 1 1 st 1 s  arranged chronolog1cally  by date of 

docu.rnt \ s sue and ln the fol low1ng 1nfor .. t 1on categor \es :  

2 .  RV \nfor.at \on 

4 .  E x ·RCS lnfor�tlon, \nclud\ng genera l  f \ s s \on produc t lnventory 

lnfor.at\on. 
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Harrisburg PA Water Results 
PrllllrJ and Secondary Coolant Analrsls 

Generation of HJdrogen During the first Three Hours of 
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Report NUIIII�r 
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SAI-139-081-07-RV 
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llo NUIIIIer 
1 10-6565 
SAI-139-81-D2-RV 
SAI-139-11-01 

GUI0-006 

G£110-14 
SAI-139-81-06-RV 

IISAC-30 
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G£110-lllf -017 
VolU. I I  
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&UD-lllf -017-3 

&lNO-JIIf-019 

GlNO-INf -017-6 

&£110-lllf -Dll-8 

G£10-lllf -017-9 

lRC-5266 TID-10773 
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7132-82-167 
SAI-139-82-05-IV 
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Publ\cat\on 
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08/81 
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04/82 

Title 

Quick look Report on HP-RT-211 �ltlvalutd B�havlor 

� Scan of TMJ-1 Reactor Coolant Bleed lankl 
Quick look Report Entry 5, TMJ-2 O�c..O�r 1 1 ,  l9BD 

Quick look Report Entry 6, TMJ-2 february 3 and 5, 1981 

Quick look Report Entry 7 ,  TMJ-2 Mlrch 1 7 ,  19 and 20, 
1981 
Analysis of TMI-2 Paint Chip SaMples 
Curle lstlute au-nt sa.,le 
Radlonucllde Miss Balance of TMI-2 Accident 
�asur-nt of Surface Conta•lnatlon lev�ls on Oeslgnat�d 
floor Ar�as on E levation 305 ' ,  TMJ-2 Reactor Building 
Color Photographs of the Thr�e Mile Island Unit 2 Reactor 

£•amlnatlon Results of TMI Radiation Detector HP-R-211 
Mea1urt�Wnt of Conta•lnatlon on Containment Coolers C, D 
and £ and Surface ContaMination on a Designated Floor 
Area on Elevation 305 ft,  TMJ Reactor Building 
Jodlne-131 Behavior Dur ing the TMI-2 Accld�nt 
field M�asure.ent1 and Jnl�rpretatlons of TMI-2 
lnstru.entatlon: Cf-l-PT3 
field Measur�Ments and Jnt�rpretatlons of TMI-2 
Instru.ntatlon: Cf-1-PT4 
TMJ-2 Monthlr Repor t for Januarr, 1982 

field Measur..,nts and Interpretation of TMI-2 
lnltru.entatlon HP-R-211 (Radiation Monitor) 
£1t l�ted Source ler•s for Radlonuclldes and Suspended 
Particulates During TMJ-2 Defuellng Operations 
field Measur-nts and Interpretation of TMI-2 
InstrUMentation: IC-10-DPT (CROMs b1pass flow) 
field Mea1ur-nts and lnterpretltlon of TMI-2 
InstrUMentation: HP-R-112 (Radl•tlon Monitor) 
field Measur.-ents and Interpretation of TMI-1 
lnstrv.entatlon: HP-R-213 (Radiation Monitor) 
An•lrsls of TMJ-2 Makeup f i l ter MU-f-513 Debris 
Pre-Deconta•lnatlon GI--.-Ray Surface Sc1ns In TMJ-2 
Contaln.ent Building 305' E levation 
Investigation of TMJ Hydrogen Phtna�Wna of Mlrch 18, 1979 
Pre- and Postdecontaalnatlon GI.-.-Ray Scans of TMJ-2 
Contalnarnt Surfaces, Elevations 305 and 347 feet 
field Me•surtMents and Interpretation of TMl-2 
InstrUMentation: HP-R-114 

Aythor 

II a• 
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J .  A. Daniel 
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0. S. C••ron, et a l .  

C .  A. Pelletier 
J. £. Jones, et a l .  
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C. v. Mclsuc 
0. D. SIIIPson 
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Jones, et al.  

Jones, et a l .  

v .  B. Subrahalnya• 
E .  D. BArefoot, et a l .  
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J .  E .  Jones, e t  a l .  

c....J' 
(Gio6, UEK 

SAl 
8111 

INI 

BNI 
61'1* 
SAl 
EG66 
SAl 
SAl 

GPUN 

SAl 

SAl 
nc 

nc 

EG66 

TEC 

nc 

nc 

TEC 

BIAI 
SAI 

6111* 
SAl 

TBD 

SAUd 

C11stoc1t1n 

MlR 

(Akers) 
MLR 

MLR 

(lnauts) 

(ICnauts l 

(lnauh) 

(1Cn1uts) 



1111 -1 I£CIIUY IYAUIAll. ,..,. s-tl ACOUIIIll. M1 IIMIM11 . .. .... IIC-IIA11. Lllf- .,..ll.leAif Clifc-.r IMJI 

�l!!E 
.... . ..... ,, ... "*"u" .. cmr/ tatew• .,,.,., ..., .... ... ,, ... , . 

•-M' u .. ... -Oll MN Allt1rth .. , . ... ..... ,, .. .... ··· ·1 lttc t• tee, .. , • L .  '""'*' . ... 
Sr•t• ..-. -..c tw tee1•t .,.., lolll 

.... lbMttJ 1-· U-IS.U-tU 0./U Cwrr.-t Stolwt ON Actl,..t ,,,,,_,,,, .. tl tel\ll..,.t .... 
Atr ITI't 

1 - t l  "•·••-on o./11 '""" ,, .. , ... .. ..,., .... ·-· ..... Ia tile UIIH l I. �. *'•''". '' o l .  
,,,_ I ••• ,,., lwlllllll 

.... II -P-tl-·l ,,., ••J-1 .._,�1, •• ,., , ,., J.1r. 1tll c. '· llrlw.c '"' 
•• •• , .... 

•-ftC YttO·I• .on 01111 ' " ' .. '" ,...,,., .. ,., 111 "" ••• -1 c .. .,,_, 1•1111111 II . • klletl '"' 
,,1_ I I  t.r\ftt t ile  1tlt Accl,..t ' · I . ...... 

1-101' il80-0a 01111 C..rt<tttlllll .. tl IPJC •• I J  �tlllttt l '"'' " J . •. '""· •• ll. ICL .... 
•-101 SAI- 1Jt-U-1l-ft "IU �•H•tMrr ., .. ,,.,, ... s-ee ,.,, .., , ...... ,.,, C. A. ,.1ltlltt • •  , . . .  SAl 

·····�· ,., , .. . , 
. ,., u •.•• -ti l ,  fe1- I I  10111 ••• ,,., lv11.lftt .. , .... , lellta�ell .. lltlrl .. tl .. T. I .  tea, tt o l .  UM 

" .. , .. 
•. 1., SA I - I lt-11- u '' 10/ll CIWirtctttllltlell ef Ce��t•IMIIh Ill Y•l-1 Sr••-·· J. •• ... ,,,_ ,, ... SAl .... 

•• ,., , • ..,., t 
•-104' 11 -P-Il-IH I till Clll.,l\1111 If lw ltlrfou r:E'"' Itt tlllectl:1 (ll/11 c. •• llclw.ec '"' ,...,, . 

• • _. S/llJ '-'" ,, .. nu-l ,,_,.,, ,.., "" 
S.rfactt 

• 
··'"' ···'·11-111 11/tl h t t  .. tH ( QetiiU lettt IN 111-lWitl tw llll ''""" •• ( 

.
....... . ,, .. . '"' ·-·· 

I IN 'wr lflcotl .. Srlt .. ... 1..,1111tt\ A ... I 
� •••• u•-1·� ···- liN TWI-l Prenwrt lro11tallttt • ••'"'" .. "•• •••• (N , . t .  ........ .... ..,.,, : . ... , .. , , .. ... ...... ,, .. .. ,,.,, .. , . 

1rll .. lttttt Cf-1 -PTJ Ill Cf-l-lTJ 
··"' us ... ,, .. 11111 Clllroctttllott .. '' nut• �,._, ..,.."'• 11 tile J. l ...... , .. 

'-1-� l.,cter C1tlo11t oil a.atlllr{ '{'',.. J. c. c ...... 
1-1· AilS lllftl•r ..,, 1111 1 1/ll �ICIUIIII '' tile 1111-liNctw It 11 111 S... oll4 tilt I .  J .  "'"'•"•' .,.. 

INctw '"''"' ,,,, .. c . •. ""' 
... ., MS '""'" ... , 1111 11111 '''''"' ,,,._, ,,,,,,., 111 tilt 1111-l '-rtrtcotllll ,,,,,. T . f . C.. liM 
t-110 WIO-lt ""' .... , ... ., .. .. , .. u, ,, '-' ..... . ,  .. O.ttcttt ..... ,., 
· - 1 1 1  TJ0/1111 ·Oll llltl Iota ,.,.,, t11 loocltt htlllftt .. ,._.,._.,""' IN 

� ...... ''"'""'' 
110 .,.. 

·-Ill 11·'·1�-11· llltl C.... �c .. , ef 1111-1 .,,..., oAI '"'''1cett111 l l lttrt ''"' 
AueclotM ,.,. flltttl 

•. l. 111\CIWit fYI , . .,, , 

•-•u .. ll.JlM ""' ••• c .. , .. , •' nu -1 "" 1 ...... ... ,..,,, ".'' J. ' · ltect, ,, ll. ... 
.. . .  SA.liM 110-"" J 

• - 1 1 4  Tlt-11111 1Ut1 ..,,,,,, •' 1111-1 ltlcter teel•t llHI loftt •a• ,,..,. S..'• J .  J . "cc- I 
4-IIS WV.lll..,l ll/U ... ,,., htllllll ••••• ,, .. CIWiroc lttlrltl .. I. llr-. � ·-··· 
.. , " u-•n• OlltJ ••1·1 f l t t liii-Pr--.ct . .... "' ... ,,,,.,,( lllw.��t .. lt\ l .  I. (�liN , .. 

II. I. •tt , .. 
•-nJ lJ0/1111-0M 01/tJ Tecllllltcel "'" '" ,,..,. •-•' fr• f '•••"• ,.,.,. 
4 - 1 1 1  TN/llll..as ,,,., ltcllllllcol Plo11 fw nU-l Cwt Acc ... t .. HHr , .. .,. 

• 



> 
I 

N 
N 

lnforu\lon� 
Ciletorx 

4-119( 

4-120( 

4-Ulc 

4-122 

4-123 

4-ll4c 

4-12Sc 
4-126 
4-127 

4-128 

4-l29c 

4-130 
4-131C 

4-132 

4-l33C 

4-134 
4-135 

4-136 

4-137C 

4-138C 
4-139 

4-Hoc 

4-J4JC 
4-142 
4-l43C 

Till -2 ACCJOUIT UAlUATJOM PROGaAII SAMPLE ACQUISITJOM AIIO EXAMIIIAT lOll RHUEIICE OOCUMIITATIOII US1--PRHIIIIIIAIY co.u•er ltl11 

ltport 11\IIIMr 

G£110-JIIf -019 
VolUM I I  
EGG-TIU -illl 

GU0-031 

IIUS-111-47 

IIUS-111-48 

G£110-0211 

TP0/1111-043 Rev. 0 
113-095 I letter I 
£PRJ -2922 

Pub Hutton 
Oile 

021113 

OZ/113 

02183 

03/113 

03/113 

03/113 

03/83 
03/83 
03/83 

6£110-JIIf-023 Volu� IV 03/83 
also RHO/R£/SA/8 Rev. 2 10/82 
&£ND-02l 04/83 

TP0/1111-027 
G£NO lNf-031 
VolUMS 1 1ncl 2 
llinuscrlpt su .. \\\11 
to "Nuclear Technology 
IIUS-4350-0n f t 

NUS-TII-U 
li(IID-lllf-030 

S0-111-TI-DU 

GfiiD-INf -011 
Vol- Ill 
IIUS-111-52 
Third S�SIYI on 
Separation Science and 
Technology for Energy 
Appllut I on 
&fiiD-lllf -039 

"-11-207-13 letter 
lA-tns� 
NUS-4431 VolUM 2 

04/113 
04/83 

04/83 

04/83 

04/83 
04/83 

05/83 

06/83 

06/83 
06/113 

06/83 

06/83 
08/83 
09/83 

Title 

(stl .. ted Source ler� for tadlonuclldts and Suspended 
Particulates During Tlll-2 Defuellng Operations 
Jnterle Repert on the TIIJ-2 Purification filter 
Euelnat\on 
Subeerged Deelnerillaer Systte Processing of TIIJ-2 
Accident Waste Wittr 
Pipe Voluae ldtn \ l f l cl\lon for Sys\ees Utlllrtcl In 
Radioactive lliterlal Tr1nsfer During the Tlll-2 Accident 
Shapes 1nd Vol-s of Co.ponents In the 1111-2 llikeup 1nd 
Purlflcitlon Systee and the Reactor lullcllng lastetnt 
Prtllelnary Radioactive Source lere inc! Inventory 
Assesseent for Tlll-2 
Rlclloictlve Waste Minlgtetnt S�ry Review 
Tlll-2 Curle Inventory 
Character lri\lon of Contalneents In Tlll-2 Systte--lnterle 
Report 
Analysis of the Three lllle lsllnd 11111-21 Hydrogen Burn 

Characterization of [PICOI- 1 1  Prefi lter liner 3 
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APPE NDIX B 

TRI -2 SARPl( (XARJNATJON PLAN f OR CSNJ 

Th\s  app�nd \x  d�sc r t b�s th� progra• of TRI -2 sa.pl� �•••tn�t\ons to b� 

p�rfor�d br th� Ca..t t t�� for th� Saf�tr of Nuc l�ar Jnstallat \ons (CSN I )  

Jo\nt Task Fore� on Thr�� Rtl� Island 2 .  lh� �xa•\nat ton progra• ( a )  vt l l  

be conduct�d br th� CSNI �r countr \�s and ( b )  \ s  1 \•tt�d t o  th� sa.pl�s 

that w.r� ava\labl� for sht�nt \n �arlr 1987. l n \ t \ a l l r ,  EG&G I daho 

pr�par�d a •stra�n plan of �xa•\ nat tons of  sa.pl�s to b� tnc lud�d I n  th� 

f i r s t  sh\�nt taking Into account th� \nt�r�sts and th� �xp�r \�ntal 
a 

fac \ 1 \ t \�s of th� or91n\zat tons conc�rn�d . •  Th� plan tnc l ud�d 

sugg�st \ons for �xa•tnatton r�sul t s ,  r�port for .. t ,  and �xt�nt . I n  

f�bruarr 1987, a conf�r�nc� of O£CD and d�st\c �xp�r ts  vas h�ld to s�l�ct 

s.-pl�s for th� OECD/CSNI TRJ-2 sa.pl� �xa•tnatton progra•. On� sa.pl� 

col l�ct\on was packag�d and sht pp�d to Canada In a CNS 1 - 1 3C cask ( lun� and 

Ju lr  1987 ) .  Th� oth�r sa.pl� coll�ct ton vas packag�d and sh\pped to th� 

£ urop�an countr \�s \n th� fr�nch J U-04 cask ( Julr and August 1987 ) .  Table 

B- 1  ts th� 1 \ st of sa�l�s that �r� furnt sh�d to th� OlCD/CSNI 

laborator t�s.  

In F Y  1988, th� sp�c tf \c  �xa•tnat ton progra• for �ach sa�l� v\ 1 1  be 

d�w�1op�d. 

a .  O£CD/N£A/CSNJ docu.ent S£N/SIN(86 ) 1 8 ,  Su�ry R�cord of th� F tr s t  
��l\ng h�ld a t  E G&G  I daho Offtc�s.  Idaho F a l l s ,  USA on Apr i l  28 and 19 ,  
1986. 
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l"J -2 CORE POS I T I ON C�PONENl JDENT J F J CATION �RKING 

( GPUN lechn lcal Bul let1n 86) 
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S.!ple Q!scrlptlon 

A. £•-Reactor-Coolant-Syst .. 
C�racterlzatlon: 

l .  Auallliry an4 fuel handllft9 
bu1141ngs: 

a. llqul4: 

b . 

( 1 )  Reactor cool1nt bleed 
Tank A ( 115 Ill ) 

(2)  Ructor coolant bleed 
Tank 8 (150 Ill ) 

(3)  Reactor coolant bleed 
Tanlt c (150 Ill ) 

( 4 )  "'lteup and purification 
det�lntrallzer II (40 Ill ) 

(5)  Neutrallzt'r tank 

Sedl•nt: 

( 1 )  Reactor coolant blet'd 
Tank A (60 g) 

(2) "'lteup and purification 
d.-lnt"rallzer A (resin) 
(10 g) 

(3)  "'lteup and purification 
dftllnerallzer II (resin) 
(40 Ill) 

c .  f l l tt'r housing contents 
( f l l t  .. r paper , liquid, and 
collected solids): 

( I )  "'lteup an4 purification 
syst..-

(a) O..lnerallzt'r 
prefl 1 ters 

T"l-1 A[P S�PlE INVENTORY AND DISPOSITION 

S.!ple Nllllller t.tb!rttorx 

lllll 

Locttlon or Status 

lulldln!! 

TRA-657-PSA 

Container 

Shielded SS gal drum 
IWDl-T-1111 

Disposition Rec�n4ttlon 

Cons.-ed 

Cons.-ed 

ConsUIIfd 

..... c 

Cons.-d 

Cons.-d 

Cons.-ed 
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Sa!ple Description 

A.l.b. (continued) 

(6) au-.nl floor (281 ft 
el.)  outside D-ring 
ireU: 

c. Concrete bores: 

( 1 )  floors: 347 ft el. (8) 
lOS ft el. (6) 

(1)  8ase.ent val l s :  
D-ring vall: 

300D psi vall: 
I lock: 

d. Air cooler panels 
( S  30 x 4D l n . )  surface 
depos Its 

B. Reactor Coolant Syst� (RCS) 
Characterization: 

1. RCS surface deposits: 

.. A-loop RTD ther�ll 

b .  A-loop S.& . ..  nvay coyer 
Ucklng plate 

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

d. B-loop S . G  . ..  nvay coYer 
backing plate 

e. Pressurizer .. nvay cover 
bitting plate 

TMl-1 AlP SAMPLE INVENTORY AND DJSPDSITJON 

Sa!ple NuMber Ltborttorv 

11 Sludge 
liquid 
11 Sludge 
Liquid 

A-1439, 1-2 
C-54 

Hll 80 

A-1440, Al 
SUB-2 
UB-6 

C-3-3 

111 

II/A 

II/A 

II/A 

II/A 

II/A 

IIIH 
IIIH 

INEL 

IN(l 
lllll 
IIIH 

INEl 

JNH 

IIIH 

BCD 

lCD 

lCD 

ICO 

Location or Stttus 

lul ldlnq Container 

TRA-657 TID 
lRA Hot Cell General Debris Cont•lner 

No. 3 
TRA Hot Cell General Debrh Cont•lner 

No. 3 
TRA-657 TID 
TRA-657 TID 
TRA Hot Cell General Debr Is Cont•l ner 

No. 3 
TRA Hot Cell lieneral Debris Container 

No. 3 

I I.. ) .  Hot Cell TID 

W.J. Hot Cell TID 

W.J, Hot Cell TID 

W.J.  Hot Cell TID 

Dl!pos tt I on Rec 

Pigt 3 of 38 

AssY�ed thlt e•,.lnlng laboratory (SAl) 
destroyed. 
Assu.ed that ex••lnlng laborttory (SAl) 
destroyed. 

RWMC 
Ship to Netherlands 

Ship to •etllerlands 

RWMC 
Rille 
Ship to Netherlands 

Ship to Nether lands 

Sa.ples and panels destroyed 

AssUied destroyed. 

Destroy tfter 11/87. 

Destroy after 11/17. 

Destroy after 11/87. 

Destroy •fter 11/87. 
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TMI-2 AlP SAMPLE INVliiTOAY AND DISPOSITION 

loc•tton or St1tus 

Si!plt Dttcrtpt\on Si!Dlt Nu.ber Libor•torx lu\ ldllla Cont•lner 

1.2.b.(211•1 (continued) 

c. 

(b) 

(c) 

( d )  

I t  I 

( f )  

� 1 \ 1 .  Plrllclt 8 TID 

I a .  P•rtlclt 9 TID 

1. P1rt\clt 10 TID 

al. P•rtlclt 11 TID 

a l l .  P•rtlclt 12 TID 

1000 to 710 .,. 

710 to 300 .,. 

310 to 150 .,. 

<150 ... 

F\lttr •nd fines 

TID 

TID 

TID 

TID 

TID 

TIID 

le•ctor V•sstl lntern11s 
E•••tnUions: 

•• 148: 

P I  118-1 I 304 ss I 

121 118-2 (32 ln. long): 

N/A 

s • ..,,, 1 7  
(17-4) l•lln.) 

S...,1t 18 
1 1 7-4)' 

S-1t 19 
117-4) (•nn.) 

s...,1, 20 
(17-4) ''""·) 

S...,lt 21 
(304) (Inn.) 

..... HCf 

..... HCf 

..... HCf 

!UI IICf 

..... IICf 

81111 IICf 

lUI HCf 

.... HCf 

BW HCf 

BUI NCf 

BW HCf 

IIIEL TAll (ouh\de TSC 

IIIEl JRC, .. 218 lortll fllt ub. 

IIUl 

INH IIC, .. 218 lorlll file ub. 

I MEl IIC, .. 218 lortll flle ub. 

I MEl IIC, .. 218 lorth fl lt e�b. 

P19t S of 38 

D\spostt\on Atc�tloll 

TID 

TID 

TID 

TID 

TID 

TID 

TAJI-607 Stor�ge Poo 1 . 

TAM-607 Stor1ge Pool. 

TAII-6D7 Storige Pool. 

TAII-607 Stor•ge Pool. 

TAII-607 Stor•ve Pool. 

RIMe 

htiln il IIC. 

lttiln il IIC. 

Atliln it IIC. 

ltlilll it IIC. 
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(.I I Ili tc•l\ .... 1 
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,., .. -4 

151 ... , 
,., -� 

m .. _, (11-4  "'· u ••• 

.... , : 

s-.1• n 
I u .• , (IIIII 

"-'• n '*' 
Jill 

S..1t t 

,, .. , . 

S..,lt 10 
,, .. , 
S..1t 11t 
-· 

S..lt , .. 
,.,,  
OfCC. 1 
otc• • 
.,. t 
OfCC. 10 

"" 1 .,, I.W\1 .... .,.., .. "'"'"'· .... . .. . 

LMil)M M l\4111 
h11«1M '""'"' 

•• l Jt( . ..  ,,, .. ,,,, It IIC 

·-· 

,. , .... , .. , TIC .. 

NL 

.... 

VIII 
•• l .. 

·-· 

IIC, ._ 111 &et " f 1\t ca. ltt.tta It IIC. 

•• l TU�U --· .. 
....... , 
•• l IIC, ._ lll �-t• "'' ( ... . ltl.tll It JIC . 

Jill Tta-•n --· .. 
··"-"' 

IIH IIC, .. "' &ett._ fl\t Ull. ''"''' ., IIC. 

•• l IIC, .. 111 �.,, .. , "' c ... ltt.tta tt IIC. 

• 
. -· 
--· 
- -· 



TMl-2 A£P SAMPLE lNVfNTORY AND DlSPOSlllON Page 7 of 38 

�ocatlon or �tat!!l 

Sa!ile Descrl�tlon S.!i 1 e llu.btr Lnoratorz 1!1\ld\nl Container D l s�sltlon Rec�datlon 

t . l . a .  (contlnud) 

(I) Kl-1 ( 304  SS--41 ln. OltON 3 __ II 
lon9): OltON 4 __ II 

DfCOII S __ II 
OltON 6 •• II 

,.,  Hl-9 ( 32 In. long): Sillp1e 1 
(1J-4)a 

NtC 

Sillple 2a lii[L IRC, .. 218 ICortll file call. Retain at uc. 
(lJ-4) !let 

Sa.p1e 3e 
(11-4) •t 

IRC, .. 218 Korth file call. Retain at uc. 

S.��p1e 4d 
(lJ-4) ��et 

IIIH IIC, .. 218 ICor til f \  le call. Retain a t  IRC. 

Sa11111e S __ b 
( 1 7-4)1 

Sillple 6 __ II 
(COIIII)a 

Q 
I Sa.ple Ja lRC, .. 218 ICortll file call. Retain at IRt. 

� 

0 (304) •t 

SIIIP1e 7b lii[L TRA-657 __ b NIC 
(410) (an-d) 

Sallp1e 7c lllll TRA-657 _II RIMe 
(304) (an-d) 

Sillple 8' __ II 
(11-4) 

b. 18: 

( 1 )  88-1 (48 l n .  long): Sillp le 6 INEl TRA-6S7 _II NtC 
(1l-4)a (an-d) 

SIIIPle 7a 
(11-4) !let 

IIIEl IU, .. 218 lorth f i l e  cab. Retain at lRC. 

S.��ple 8d lll(l lRC, .. 218 lorth f i l e  cab. Retain at lit. 
(11-4) •t 
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lift 
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•• l 

•• l 

. .. 

•• l 

ICI 
Kl 
ICI 
ICI 
Kl 
ICI 
ICI 

LIUU• II: Utili 
llli•J• 

1U.UI 

, .. , .. u, .. , 

IIA-6�J 

IIC, a. 111 

IK, a. 111 

, ...... , 

IK, a. l11 

, .. , .. h, .. , 

, .. , .... , .. , 

,. , .... , .. , 

,. '""' .. , 
II. J . .. , Cell 
II. J . ..  , te11 
II.J . ... Ct11 
II.J . .. , tell 
II . J  . ..  , Ct\1 
W.J . ... Ctl l  
tt. J . ..  , Ct\1 

'-IWJII! 

··' 

'" 
. .. 

uua "'' ua 

,., t• "1e ua. 

--· 

�\a I l l• , ••. 
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bUill At IIC. 

.. 

.. ..,,, tt JIC. 

.. 
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ICI ttttr.,. 
Kt .... ,., . 
Kt .. ""' · 
ICI •urer . 
ICI .. ,,,,, 
Itt ..,,,.,, 
ICI etttr.,. 



c 
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-

N 

S!!ple Oescr\pt \on 

0. Core �ter\tl S.�les fr� lower 
liNd Reg\on: 

1 .  South �ru: 

•. 7-1 (50.1 CJ) 

b. 1-6 (1.0 CJ): 

c .  l-6 (0.4 g): 

d. 1-1 

e. 7-1 

l. Soutlleu t tru: 

.. ll-1 (39.l CJ):  

b. ll-2 (123.9 CJ): 

S!!plt W�er ltborttorx 

7-1-A AWl-E 
7-1-1 JIIH 

7-1-C __ b 
l-1-0 __ b 
7-1-( __ b 

__ b 

_ _  b 

1-1 JW(l 

1-8 Jll(l 

ll-1-A --�� 
ll-1-1 Alll-£ 
ll-1-C JIIH 

11-1-0 JW[l 

ll-2-A JIIH 

ll-2-1 IIIEl 

11-2-1 Ul-E 
•tcrocore 

11-2-C IIIH 

11-2-0 __ b 

lv\ld\nq 

TRA-65 1 PSAII 
Cne 11 

lilA Hot Ce 11 

TRA HC-btcll: 
irU 

TRA-6Sl 

TRA-657 PSAII 
cave 11 
TRA Hot Cell 
btcll: '"' 

TRA Hot Cell 
bttll: "" 

TIIA-657 PSAII 
cave 11 

TRA-Ul PSAII 
cue 11 

3 

3 

Contt\ner 

1-1/4 d\t . .et �unt 
1 pt pt\nt ctn 7-1-1 

lucktt Tlll-2 Core lore 
58-Pll 

Cin 

1-1/4 d\t • .et �unt 
1 pt pt\nt ctn 11-1-C 

Cin 11-4(, 11-4f , ll-6C , 
11-10 

Ctn ll-2A 

1 gtl tin 11-5-1, 11-4-A, 
11-2-1, 11-l-0, 11-1-1 vlth 
sh\eld\ng 

1 qt pt\nt ctn 11 -2-C 

TID 
TAl Hot Shop Pool. 

TAll Hot Shop Pool. 

TAll Hot Shop Pool. 

TAl Hot Shop Pool. 
TID 
TAN Hot Shop Pool. 

TAll Hot Shop Pool. 

TAll Hot Shop Pool. 

TAll Hot Shop Pool. 

TAll Hot Shop Pool . 
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0 
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.... ). "'''''''" 
1. 7 ,,.t\ .... , 

c. ,,_.  ,,.,_, tl : 

•. 1 1 - S  !S\l.t tl : 

H -4-A 

U-t-A 
.tcrecert 

1 1 -t-1 

1 1 -4-C 

11-t-1 

11 •••• 

1 1 -t _, 

1 1 -\-A 

1 1 -\-1: 

11-1-11 
.tcrecert 
11-\-ll 
e1crecere 
I I  -S-11 
etcrectre 
1 1 -\-tt 
ehrecer• 
11-\-1\ 
elcrec.,t 

".s.c 

1 1-\-1 

1•1·7 AI '  ...._. IIMillft - IIINIIU• 

,.,,,. • 'M'n 
h!Jf!M 

IIH liA-tU '1M 
"" 11 

1 ,., ua ll-\-1, 1 1 -•·•. lM .. , ..., '-' -

11-1-1. 11-J-1, 11-J-1 .,,. 
.. ,.,., .. 

--· 

•• l flA-tU 'SAt 1 '' .,,., "" 1 1 -•-1 , .. ..  , ..., , .. , _  
" "  ,, 

--· 1.114  ., • •  , _, Til 

•• l liA-tU 'SAl 1 f:' ca• 11-t-1 wlt ... t fM .. , a. Peel .  
"" ,, .. .  ,., .. 

I I ll  l iA  .. , te11 , c.. "-··· 11-4f. 11-6(, 1M .. , ..., '"' -

11-11 

,.l TIA .. , Ctll , tt• l l -4 1 ,  1 1 -41, 11-te. , .. .. , ..., '"' -

l l - 1 1  

••• 

,.l liA-ISJ "*' 1 "' eta l l -\-1 1 1 -4-A, , .. ..  , ..., ,_,_ 
"" ,, 1 1 -l-1. 1 1 - 1 -0. fi.J-1 wtt• 

--· 
.. , ... , .. 

, .. 

--· Til 

&Il-l .... 

--· , .. 

--· lll 

,.l IIA-UJ '1M I f:' ua 1 1 -S...C: , .. ..  , .., ,_,_ 
"" ,, wt II ,_..,., .. 

,.l TIA •t C•ll , Colli Iaiit 1M 1 1  -S-1 , .. , •• TM .. , S... Peel .  
.. , ,  " "  11-1-1 , .. , •• 11-S-(1 wlt1 

, ... .. .. . 
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S!!p1r Drscrlptlon 

D.2. (continued) 

e. 11-6 ( 12.9 g ) :  

f .  11-7  ( 118.8 g ) :  

g. 11-8 (2l.§ 91 

Sl��p 1 r Nllllbrr 

11-5-( 1 

11-5-£2 

11-S-E3 

1 1-S-14 

1 1 -6-A 
11 -6-8 

1 1 -6-C 

1 1 -7-A 

1 1 -7-8 

1 1 -7-1 
alcrocort 

11-7-C 

1 1 -7-0 

1 1 -7-( 

11-1-Pl 
(10.1 g,  
7.4 9/cc) 

1 l-8-P2 
( 7  . 3  g ,  
8 . 1  g/cc) 

ll -8-P3 
(5.1 g, 
7.9 glee) 

TIIJ-2 AlP SAMPLE INVENTORY AND DISPOSITION Plg�r 11 of 38 

L!Sitlon or Status 

LaborUorr ty!lflna Conttlner Disposition lecO!!Indttlon 

INU TaA Hot Cell 3 Can ltbe1ed 11-5-£ loose, TAN Hot S�op Pool. 
blclt uea 1 1 -5-0 loose, 11-S-£1 vial 

INfl TRA Hot Cell 3 Ctn labeled 1 1 -S-£ loose, TAN Hot S�op Pool. 

__ b 
1 1 -S-D loose, 11-S-£1 vltl 

__ b 

ANL-£ 1-1/4 dll .et .aunt TBD 
INEL liA-657 PSAII 1 pt ptlnt can 11-6-8 TAll Hot Shop Pool. 

CIYe 11 

IIIEL TRA Hot HC 3 Gillon c1n 1 1 -4-f, 11-4-F, TAN Hot Shop Pool. 
stnlu arel 11-6-C, 11-10 

_ _  b 

IN(L TaA-65 1 PSAII 1 gtl can 1 1 -S-8, ll-4-A, TAll Hot S�op Pool. 
can 11 l l -2-8. 11-7-0, 11-7-1 vlt� 

Alll-l 
sll1eldlng 

TID 

IIIH TRA-657 PSAII qt paint can 11-7-C TAll Hot S�op Pool. 
CIYt 11 

IIIH TRA-657 PSAII l 911 can 11-S-8, ll-4-A, TAN Hot S�op Pool. 
CIYe 11 1 1-2-1. 11-7-D, 11-7-1 vltll 

sllltldlng 

__ , 

INEL TRA Hot Cell Re\lln at TIA-657. 

JN(l TRA Hot Cell Retlln It liA-657. 

lll(l TIA Hot Cell Retain It TRA-657. 
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lH C•rr•l 
m ''"''' 

. ,,...,.,, 
I II tl 
.. ,_, 
_,, 
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.. , -·· lew Ia tt TU-MJ H ,..,. . 

--f 
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•• l ... .. u,. It TU-6\l If ..... 
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IIIH Yu-•u PSM .... ,, , .. ..  , .., ... 1.  
Jill 1U .. , Ctll·l tl•ltl., A1 ... WI .. ,,. .. , ..... ... 1. 
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--· 
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£ . 1 .  (cont lnued) 

e. 94 ca dttp (149 g ) :  

2. Core Position H8: 

i .  Surfict (ll g ) :  

b .  8 c• deep (? g) 

c. 36 c• dttp (136 g): 

d .  S6 c• dttp (153 g ) :  

T"J-2 AEP S�PL( INVENTORY AND DISPOSITION 

$4!plt Ny!btr liborltorx Co!ltllner 

11 (lOg 
r-.nt) 

ltiCII 
(90 g) 
111 (att 
aounl) 
l l C  (att 
-nl) 

1 (r-•nt) 
1 (20 g) 
lA (atl 
•unt) 

2 

11 , •• 
•unt) 
1( (atl 
•unt) 
lH (att 
•unt) 

7 cr-•nt) 
l (23. 1 g l 
7 (l g )  
l A  (atl 
•unt) 
78 (att 
•unl) 
}( -· 
•unl) 

3 (r-•nt) 
3 (8.8 g) 
!ll (att 
-Ill) 
!llll (att 
aounq 

IN(l 
HfOL 
IW(l 

ANl-f 

INfl 

INH 

.... 

INH 
CSNI-JRC 
CSNI-C•n•d• 
ANL-£ 

ANL-f 

ANL-( 

INH 
H(Dl 
ANL-l 

ANL-l 

TRA-657 Ci¥t fl 1 gil Pb sllleldt4 cin 

TRA-657 

TRA-6571 PSAN Drua 13 

__ b 

__ b 

_ _  b 

TRA-fl57 

TRA-657 

TAM Hot Shop Poo l .  

""" 

TAN Hot Sllop Pool. 

Rtliln It TIA-657 If 

Rttllll It TRA-657 If 

RtUin I t  TIA-657 If 

TAN Hot Sllop Pool. 

TAN Hot Sllop Poo l .  

Plge 13 of 38 

found. 

found. 

found. 
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Tlll-2 AlP S�Plf INVENTORY AND DISPDSITIOI Pigt 15 of 38 

�!!cttlon or StliUS 

SI!Qle Descrtetlon Si!!llt NUIIII!r ltl!oratorr !11"�'!!11 Conltlntr 01S2211tlon Rec��tlon 

( . 3 I continued) 

f .  Core Positions 11-9 And CB-9 6 INH TIA-651 a-vlng TAN Hot Shop Pool .  
(61 g)C Hot Cell 

f .  Core Distinct Cu.pontnts: 

1. Upper cort region: 

. . fl-ln. fuel rod StQIItnts 
core clvltr perlpher�: 

fr011 

( l )  Se9111nt 1 (Core 
Position ll) 

N2-2 Alll-f 

Ill  StQIItn t 2 1 Core 
Position ll):  

N2-1 

Upptr '"lf 2-b Cstll-frlnct 

lover hilf 2-1 CSIII-ICfiC 

( 3) StQ��tnt 3 (tort N2-3 ANl-( 
C) Position Nl) I � 
Q) ( 4 )  StQIItn l 4 1 tort SR- I I I  

PosIt I on 112): 

Upper hAlf 4-11 liiEl TIA Hot Ct 11 l TAN Mot Shop Pool. 

lover half 4-• CSIII-Cinidl 

IS)  StQIItnt S (tort SR-J 
Position 112): 

Upptr hi 1f S-11 JIIEl TRA-fiS7 TAll Mot Shop Poo l .  

lowr llalf S-• C$111 -ICfiC 

{6) StQ��tnt 6 (Core 
Position llli 

SR-11 lllfl TAll Hot Cell 
l lltcksldtl 

Dollllle SS 911 dr• TAll Hot Shot» Pool. 
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TU lilt Cell l ... , _, ._, lM .... .... .... .  
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tiA Mtt tt11 l ""' -· .. , , . ..  , .... ... 1 .  
--· ....... tt Tta .. , a., ,_, I f  ..... 
TIA-6Sl PSM � . ... . ....... .. ''" ... .... ... , . 

TIA ... Ct!l 1 tell ... c-. Al-�, .. ''" ... .... ... , _  



TRI-2 AlP SAMPLE IIIVliiTORY AID DISPOSITION P19e 11 of 38 

LOCillon or Status 

�lt t!scriQtlon �le ll!5!r LIH'Il!!'l l!lllflng Contl\ner DlsQ!s\tlon Reca..en�tlon 

F . l .b.(l)(l)  (contlnut4) 
Pellet 
Fuel HlDl 
Pellet l 

3-61C JIIEL lU Hot Ctll 1 Al. Shlpplnv Tube 4 T1n Mot Shop Pool. 
(IMNnt) 

U l  3-70: 3-70C III(L TIA Hot Ctn4 Cln I l CSIII TAl Hot Sllop Pool. 
(leeant) 
3-701 JIIEL liA Hot Ctll 1 Cln 114 Ch .. Alpha Wln9 
3-70A l-r 6 ln. 

to CSIII-ItfiC 

(k)  3-88: 3-888 Jll(l TRA Hot Ctll Al. Slllpplng Tube 12 TAl Hot Shop Pool 
3-88A L-r 6 ln. 

to CSIII-KfiC 

(11  3-89 II/A JIIEL TAI-607 Pool fuel Canister D-114 

!•I 3-94: 3-94C III£L lRA Mot Ce114 Can I 2 CSIIJ TAll Hot Sllop Pool. 
(R..nlnt) 

3-94A (1-r Jll(l TRA llot Cell 1 Can 114 Ch .. Alpha Wing 
CJ 6 ln.)  I 
1\,J 
0 3-9411 6 ln. to 

csaJ -C•n•u 

(n) 3-911 II/A Jll(l rRA Hot Cell Al. Slllpplng Tube 1 4  TAl Hot Sllop Pool. 

(0) 3-102 3-1021 Jllfl TIA Hot Cell Al. Shipping Tube lS TAl Hot $llop Pool. 
ca-nt) 

3-102A (C5al) 

(2)  Core Position H-1: 11-1 IIIEL lin-607 Poo 1 fuel C1nhter D-174 1.-nallt to TAl Hot Shop Pool. 

11-2 Jll(l Tln-607 Pool fufl C1nhter D-174 1.-nant to TAl Hot Sllop Pool. 

11-3 Jll(l IIIEl Hot Cell Al. Slllpp\llg Tube 31 TAll Hot $11op Poo 1 • 

(leelnt) 

-
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TMI-1 AEP SAMPl E INVEITORY AID OJSPOSITJOI Pave 19 of 38 

lotttlon or Stat liS 

S4!il� D�scrletlon Sa!il� 1...-er �a11or1tor1 1111 lcllng Container Disposition Rec�datlon 

f . l .c . (4)  (cont lnu�d) 
3-lC ll(l TIA Hot C�ll Al. Shipping Tub� 19 R...C 

( S )  3-7C (Control Rocl): 3-7CI lltfl TRA Hot Cell A l .  Shipping Tub� 20 R...C 

(Rew�ut) 
3-7CA l-r 6 ln. 

to CStll -ltflt 

(6) 3-7G (Guide Tube) 1/A IIH TRA Hot Cell 1 A 1 .  Shipping Tub� 21 R...C 

( 1 )  3-9C/G (Control Rod •nd 3-91 __ b 
Guide Tub�): 3-9A lovtr 6 ln. 

to CSIU -ltfl 

(I) 3-13C/G (Control Rod 3-138 INH lilA Hot C�ll A l .  Shipping Tube 24 RIMC 
and Guide lull� ) :  (Rew�ant) 

3-13A lower 6 ln. 
to CSII -lf IC 

(9) 3-14C/G (Control Rod fl-13 IIH TRA Hot Cell 2 flet .. unt 111-13 Retain at TIA-657. 
and Guide T11be): M-15 liEl TRA Hot Cell 2 flet .,.,nt 111-15 Retain at TRA-657. 

c S£-14 Jl[l TRA-657 RW 
I Sf-U llfl TIA-657 II\IIK 

rv 
rv ( 1 0 )  3-16C/G (Control Rod 3-16C • •  b 

and &lllde Tulle) (Rew�ant) 

3-161 (6 I n . )  IIH TRA Hot Cell 1 Al. Shipping T�o�lle 2S TAll Hot Stlop Poo 1 . 

3-16C (6 l n . )  __ II 

d. Perlph�ral fuel ass�ly 
11pper �nd f l t t lnts; 

( 1 )  Cor� Position £2 D-153-5 IIH TAII-607 Pool fuel Canlst�r D-141 1/A 

(2) Cor� PosIt I on Hl D-141-11 JIH lAI-607 Pool fuel Canhter D-141 1/A 

(3) Cor� Position 1(15 0-141-7 JIH TAII-607 Drt• lA IIWM 

( 4 )  Cor� Position 17 D-1S3-J JIIH TAI-607 Pool fuel Canister 0-141 1/A 

' · Control rod ass.-bly upper 
end flttlnts ( spider s ) :  
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TMI-1 AEP SAMPLE IIIVIMTOIY AIID DlSPOSiliON P1g1 21 of :II 

LocUion or StilUS 

S!!Qlt Dlscrl2tlon S..lt llullber LlbOriS!!rl ll!l lflng Conlilnlr DIS2!!Sitlon Rec�tl2n 

F . l . f .  Ccontlnnd) 

Ct) Cart Position HI D-141-lD lllfl TAII-,D7 Dr1111 lA l1t11n It TRA-,57 

(101 Core Position ll 0-141-9 IIIEL TAII-,07 Pool full Cinhttr D-141 1/A 

( 1 1 1  Cort Position 119 D-141-10 liEL TAII-·07 Or1111 3A Nit 

112) Core Position o• CAPSR) D-lS3-12 JIEL TAII-·07 Pool full Cinlster D-141 II/A 

(13) Cort Position P6 0-lSl-8 IIIH TAN-607 Drllll U RIMe 

9· lurnlblt polson rod 1ss�1y 
retilners: 

I l l  Cort Position &14 D-1S3-2 IIIH TAII-·07 Pool futl Cinhttr D-141 11/A 

1 2 1  Cort Position K4 0-153-1 lllfl TAII-,07 Or11111 1A RWI!C 

(31 Core Position L3 0-141-· IIIEl TAII-607 Dr• 2A RIMe 

h. lurnib1t polson rod lsse.b1y D-141-5 JIIEl TAII-607 Dr• lA lttiln It TIA-657 
upprr end fitting fr� cort 

c position 119 
I 

1'\J I .  lurnible polson rod fuel ... 
lsse.bly upper tnd fittings: 

I l l  Core Position 119 D-141-4 lllfl TAII-·07 Dr• 2A � 

(21  tort Position 0 1 0  0-lSl-6 IIIEl TAII-607 Dr• 38 lttiln It TRA-6S7 

J .  Jncore lnstru.ent string 
11g111nt 1 4  ft long) fr011 

II/A Jll(l TRA-657 Unshltldtd .. til box RWI!C 

cort position C13 (probible) 

2. Lower core rttlon: 

. .  fut1 rod lower tnds: 

P I  Cor• Position 04: 04-19-2 IIIEL TAll Hot Shop fut1 Clnlsttr D-174 II/A 
a.-.nts Pool . 
04-19-28 Jllfl TRA Hot Ctll 2 1-l/4 •t •unt lttiln It TIA-657 . 
04-19-20 lllfl TAM Mot Shop futl Cinlsttr D-174 II/A 
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Sf!ple Description 

f.2.t.l3l (COfttlnued) 

14) Core Position 612: 

(§)  Core Position K6: 

(6) Core PosU10ft U: 

St!ple Nweer 

G8-U-11 

&1-R9-20 

&1-Rt-2£ 

&1-Rt-4 
Rtw�tnh 
&8-R9-4G 

G8-R9-41 

&1-R9-4J 
&1-119-40 

&1-19-6 
Remanh 
G8-R9-6l 

&1-19-6N 

&8-R9-60 

lil2-R2-2 
G12-R1-4 
G12-R1-6 
&12-R2-8 

612-14-2 
612-14-4 
612-14-6 

&f2-U-2 
612-18-4 
612-18-6 
612-RI-8 

U-Rl-2 

U-RS-2 
Rtw�tnts 
K9-RS-21 

TMI-2 AlP SAMPLE INVENTORY AND OJSPOSJTIOM 

L2Stt \on or Stttys 

Ubor.torx lu1lf1na Conttl!!tr 

I MEL TIA Mot Cell V1tl GI-Rt or 1-1/4 �et 
or 1 •unt 

INfl TAll Mot Shop fuel Ctnhter D-114 
Pool. 

lNfl TU Mot Cell 1 hd til .. 1 

JNH TAl Not Shop fuel C:tnhter D-114 
Pool. 

IN(l TRA Mot Cell 1 1-1/4 •t eount 
or 2 

JN(l TAN Hot Shop fuel Ctnhter D-174 
Pool. 

INfl TRA Hot Ct 11 1 Ctnhter 1 
JNEl lRA Hot Cel l 1 Vltl G8-R9 or l-l/4 •l 

•unt 

INH lAN Hot Shop fuel Ctnlster D-174 
Pool. 

J•n TRA Hot Cell 1 CSIJ-2 or 1-1/4 .,t eount 
or 2 

I MEl TO Not Shop fuel Ctn\ster D-114 
Pool . 

INH UA Hot Cell ltd Cllt11 1 

,.(l TIIA Hot Cell VIal 612-12 
J•H TRA Hot Cell l Vltl 612-R2 
INH TRA Hot Cell l VIal 612-12 
IN[l TRA Hot Ce l1 1 Vltl G12-R2 

Alll-E 
Ul-( 
Alll-l 

r•n TRA Hot Cell V1tl 612-18 
I•EL TIA Hot Cell V1tl 612-18 
INEL TIA Hot Cell V1tl 612-18 
CSII-UK 

II 

I•H 10 Mot Shop fuel Ctnlster D-174 
Pool. 

I.H lRA Hot Cell 1 1-1/4 .,t •unt 

Disposition RecO!!!ftfft lon 

Rettln �et eount tt TIA-651. 

1/A 

TAN Mot Sllop Poo l .  

1/A 

lttt1n .,t eount t t TIA-657 . 

1/A 

TAl Hot Shop Pool. 
Rettln .,t eount tt TRA-6§7. 

1/A 

Retain .. t •unt tt TRA-657. 

WIA 

TAN Hot Shop Pool. 

lAW Hot Shop Pool. 
UN Hot Shop llool. 
TO Hot Shop Pool. 
TO Hot Shop Pool. 

TAN Not Shop Pool. 
TA. Hot Shop Pool. 
TAll Hot Sllop Pool. 

IIA 

atttln tt TRA-6S 1 .  
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L!!Stt \011 or Sttll!! 

ii!Rle Q!ssr iRt lon S!!IJ!le llllltler UHrator1 111\lflnl 'onttlner Q1112!1tlon lec..-e�tlon 

f .l.a.(ll  (contlnvedl 
115-12-IS ,.,l l All-•01 Poo 1 fvel Canister D-174 II/A 
IIS-R2-IT 

IIS-IS-2 I tiEl TRA Mot Cell 1 Vtal 115-IS TAM Not Sllop Pool. 
IIS-IS-4 JIIH TU Mot Cell 1 VIal 115-15 TAll Not Shop Pool. 
115-15-• lll(l UA Mot Cell 1 VIal IIS-15 TAll Hot Shop Pool. 
115-RS-1 111ft TIA Mot Cell 1 V\11 115-15 TAll Hot Shop Pool . 
115-15-5 IIIEl TRA Hot Cel l 1 VIal liS-IS TAll Hot Shop Poo l .  
l�nt 

(I) Core Position 1112: llll-114-l' IIIH TIA Hot Cell VIal IIU-U TAll Hot Shop Pool. 
IIU-U-4 IIIEl TIA Hot Cell V Ill 11ll-R4 TAll Hot Shop Poo l .  
1112-u-• Jll(l TRA Hot Cell VIal 1112-U TAll Mot Sllop Pool. 

1112-Rt-2 I till TRA Hot Cell VIal 1112-R9 TAll Hot Shop Pool. 
1112-119-4 IIIH TRA Hot Cell Vtal 1112-19 TAll Hot Shop Pool. 
1112-119-· JIIH TIA Mot Cell VIal 1112-R9 TAll Hot Shop Pool. 
1112-19-1 IIIH TRA Mot Ctll VIal 1112-19 TAll Hot Shop Pool. 

llll-Rll-2 Jllll TaA Mot Cell VIal 1112-111 TAll Not Shop Pool. 
1112-lll-4 JIIH TRA Hot Cell VIal 1112-lll TAll Hot Sllop Pool. 

0 
1112-1111-· IIIH TRA Hot Cell luclltt G-12 TAll Hot Sllop Pool. 

I 1112-111-1 Jll(l TIA Mot Ctll lucllet &-12 TAll Hot Sllop Pool. 
!'\) 
CD ( 9 )  Cort Position 07; 07-13-2 Jllfl TRA Hot Cell VIal 07-13 TAll Hot Shop Pool. 

07-RS-4 Jll(l TRA Mot Cell VIal Ol-U TAll Hot Shop Poo 1 .  
Ol-13-• Jll(l TRA Not Cell VIal Ol-13 TAll Hot Shop Pool. 

07-15-2 Jll(l TIA Mot Ctll VIal 07-15 TAll Mot Sllop Pool. 
07-15-4 Jllfl TRA Hot Cell VIal 07-15 TAll Hot Sllop Pool. 
07-15-· IIIH TRA Hot Ctll Vlll D7-15 TAll Mot Sllop Pool. 

(10) Core Position 09: 09-U-2 IIIH TIA Hot Cell Vlll 09-U TAll Mot Sllop Poo l .  
09-16-3 JIIH TRA Hot Cell VIal 0.-U TAll Mot Shop PMl. 
09-16-4 JIIH TIA Mot Cell Vlll 09-U TAll Hot Shop Pool. 
09-1·-6 JIIH TIA Mot Cell Vlll 09-1• TAll Mot Shop Pool. 
09-111-2 )IIEl TIA Not Cell Vlll 09-lll TAll Not Sllop Poo 1 .  
09-111-3 JIIEl TIA Not Cell VIal 09-111 TAll Hot Sllop Pool. 
09-111-4 I IIH TRA Mot Cell Vlll 09-111 TAll Hot Sllop Pool. 
09-111-· lllll TAll Not Cell VIal 09-lll TAll Hot Sllop Pool. 

b. Control rod and/or gylde 
tYbe 1-r ends: 



-- - - -

t..1t "'V�I!L- --- �11 .... ., 

f . l . ,, .. "--'' 

1 1 1  : .. ,. 'e\ l l l oa  Ot o•-11-1 
·-"''' 
14-11-ll 
... 11-ll 
04-11-lC 
••·11-ll 

...... 1( 

04-11 . 
. _. .. " 
....... , 
04·····' 
04-11-tH 
04-11-41 

o• · •• u 

04-11-· 
·-·" 
........ 

0 04-11-'l I Ot-11-Wl 

� 04-11-.. 

Ot-11-tO 

••••••• 
1-.nh 
.. .... u 

t · D4·••-•o 
04-tl-11 
04-tt-as 

...... If 

Ill Cert ,.,,"_ Dl: 01-IJ - 1 
01-11 - 4 

01-11-· 

• 

1111 I AI, \.,.I I IIVIIlGe• - IJSIMIIIOII 

�llt!UIU 

I Ill 

I Ill 
1111 
llfl 
llfl 

I Ill 

IIIIL 

llll 
ll(l 
I Ill 
IIIH 

I Ill 

lllll 

lllll 

lll(l 

IIIH 
IIIH 

I Ill 

IIIH 

I Ill 
I Ill 
I Ill 
llll 

llfl 

I Ill 
I Ill 
llh 

LtUl II!! r . HtlvJ 
lllltlt!t �t"SI'�' 

, .. ... , � I wfl Ctllhttr l-Ilt 
,.., 
IIA ... , Cell 
IIA Met Cell J . l /t _, _, 
tu Met Ctll 
, .. .... � lwtl (till Her 1-1,. 
'"' . 
IU ... , Ctll ... , .... , 

, .. ... , � ,.,.1 ''""''' 1-H4 
, ... . 
IIA ... , Cell 1 
Til ... , Cel I l 1 - 1 14 -· -· 
IIA ... , Ctll I 
IM Mot Sllof 
, .. . . 

.... ''"'" '" 1-114 

TIA ... , Ctll ... (ll .. l 

TM Met Sllof lvtl ''""'" 1-114 
, ... . 
IIA ... , Ctll 1 
IU ,.., Cell l 1-114 -· -��· 
ItA ... , Cell 1 

TM ... , S.., ht1 ''""'" 1-1l4 
,.,,_ 
IIA Met Cell I a.f Cllee l 

T .. ... , '"' , .. , ''"" '" 1-U4 
, .. 1 .  
TU IIet C e l l  
l U  Me t  Ctll 
Til Met Ctl I 
TAll ... , '"' fw1 ''""'" D - 1 1 4  
, .. 1 .  
tu Mot C t l l  a.• c-.. 1 

Ill Met Cell ¥1•1 M-11 
IIA Met Ct11 .,., 01-11 

Ill 

Ill ... , �  'eol 
let,IA •t IIA-•SI . 
, .. ... , � , .. 1.  
II/A 

1/A 

IM ... , S., ,.,1. 
••••'" ,, Tta-•s1 . 
TAll .. , S.., , .. 1 .  
IIA 

.,. 

, .. ... , � .. '-' · 
let•tll '' IIA-,SJ. 
!All ... , �  ... � .  
IIA 

, .. ... , '"' , .. 1 . 

IIA 

Ull ... , SM, , .. 1 .  
, .. ... , '"' ,  .. 1 .  
TAll ... , S., Pee1. 
I !A 

ltl•tll •t tta .• SJ 
.. , ... ,, , .... \) 
•• ,.,,. . ,  , .... ,J . 

� It  e' . 
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Sa!plt Dtscrlpt lon 

f .2.b (continued) 

131 Core Position K9: 

( 4 1  Cort Position N12: 

Sal!(!lt NUIIber 

K9-R13-Z 
a,.,anls 
U-113-ZA 
U-113-21 
U-113-2C 
U-113-20 

K9-Rl3-2f 

K9-R13-4 
I�:W�ants 
K9-Rl3-4f 
K9-R13-4G 
K9-R13-4M 
U-113-41 

K9-113-4J 

IC9-113-· 
I�:W�ants 
U-113-U 
U-113-.._ 
U-113-... 
U-113-611 

U-1113-60 

1112-17-2 
N12-R7-4 
NlZ-117-6 
1112-117-8 
1112-17-10 
II�:W�ants 
N12-R7-10V 
1112-R1-10W 
1112-Rl-101 
N12-R7-10Y 

1112-113-2 
1112-113-4 
1112-1113-· 

TMI-2 AEP SAMPlE INVENTORY AND DISPOSITION Pa«Jt 11 of 38 

Loc.t I on or SUtus 

laborUorx lulldlnq Contalntr Disposition Rtcom.rndatlon 

lNH TAN Ito t Shop fuel Canister D-174 II/A 

Poo l .  
INH __ b TAll Hot Shop Pool. 
INH TRA Mot Ce1 1  2 1-1/4 •t 110unt Rttaln at 1RA-•s7. 

INH lRA Mot Ce 1 1  1 Can U TAll Mot Shop Pool. 
Jll(l TAll Mot Shop fuel Cantsttr 0-114 II/A 

Pool. 
IN(l TIA Hot Cell hd Chet� 2 TAN Hot Shop Pool . 

Jll[l TAN Hot Shop fuel Canhttr D-114 II/A 

Pool. 
INH lilA Hot Ce 11 1 Can K9 TAll Hot Shop Poo l .  
INEl liA Mot Ce 11 2 1-1/4 •t IIOUnt lttaln at TIA-·S7. 

lNH lRA Mot Cell 1 Can K9 TAll Hot Shop Pool. 
INEL TAN Hot Shop fuel Canister D-114 II/A 

Pool. 
INH TRA Hot Cell hd Chell 2 TAll Hot Shop Pool. 

lNH TAN Hot Shop fuel Canlsttr 0-114 II/A 

Poo l .  
INH lilA Mot Cell 1 Can K9 TAN Mot Shop Poo l .  
Jllfl TRA Hot Ct11 2 1-1/4 •t 110unt lttaln at TRA-·Sl. 

INEL TU Hot Ct 11 1 Can K9 TAll Hot Shop Poo l .  
INEl TAN Hot Shop futl Cantsttr 0-114 II/A 

Poo l .  
INH TRA Hot Ct11 lad Che• 2 TAN Hot Shop Poo l .  

JN(l TRA Hot Ce11 VIal N-12 TAll Hot Shop Pool. 
JN(l TIA Hot Ctll VIal 11-12 TAN Hot Shop Pool. 
JN(l TRA Hot Ctll VIal N - 1 2  TAN Hot Shop Pool . 
• •  b 
JNH TAN Hot Shop Fuel Canister 0-114 II/A 

Pool. 
__ b 
• •  II 
__ b 
INH TAN Hot Ctll VIal lt12-U or 1-1/4 •t llttaln •t 110unt at TRA-•S7. 

or 2 .  IIOUnt 

Alll -E 
ANl-( 
Ul-E 
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•• l , .. ... tel l ••• 1 .... , 
•• l , .. .. , Cel l  WU1 .... , 
•• l tu •• Cell WU 1 .. .. , 

IIH lU .. , h 1 1  " ' 1  ..... 
1111 IU .. , C • 1 1  " ' 1  .... 
lltl l U  .. , C1ll Wlt1 .... 

... f1ll MJ If I 

•• l IU .. , tell l "'' ,_,_.,, 
Cllll-lfl 
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--( 
- -( 
--· 
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•• l , .. ... .... . .. , ''""''' ,_,,. 
.... . 

• •  l Tl& .. , Cell 1 1-111 ... .... 
llfl , . ..  , sa., hel Cllhtlt ,_,. 

... 1. I Ill lU ... , tell 1 ... , ... 1 

lheaJl1M I!C 

ltltt• tt IUMJ. 
ltttll It lll-1\1 
lt\tll It lU-1\J 
IIA 
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1"1·2 A(P SA"PLE INV!NIONY AND DISPOS I I J ON P.tge 29 of 38 

LocUion or SUtus 

S•!elt Dtscrl�t lon S.t!!!!le IIWIIber Laboratorlf lui l�lng ConUintr Dl s�os I t  I on Aec-nd• t I on 

f . 2 .d (3) (continued) 
GB-13-4 INH lAM Hot Shop fuel Canister 0-114 II/A 
INI!Iants Poo l .  
G8-13-4H INH lRA Hot Cell 2 1-l/4 111ft 110unt RtUin u lRA-657 . 
G8-R3-4J INEl lAM Hol Shop fuel Canister D-174 II/A 

Poo l .  
G8-R3-41C IN(l lRA Hot Cell Rad cllee 2 TAN Hot Shop Pool. 

G8-R3-6 I MEl TAll Hot Shop fuel Canister 0-114 II/A 
RNIII•nts Pool. 
GB-AJ-6" INEl TIA Hot Cell 2 1-l/4 111ft 110unt Rtt•ln u TRA-657. 
G8-R3-60 INH TAN Hot Shop futl C•nlster D-174 II/A 

Pool. 
G8-13-6P INH lAA Hot Cel l Aad Chell 2 Retain u lRA-657 .  

( 4 )  Core Position Gl2: G12-112-2 INEl lRA Hot Cell Vl•l Gl2-R12 Ret•ln •t lRA-657. 
Gl2-112-4 INH lRA Hot Ce 1 1  VIal G12-R12 lel•ln •t TRA-657. 
G12-Rl2-6 IIIH lRA Hot Cell VIal Gl2-Rl2 Ret•ln •t lRA-651. 
GH-Rl2-8 IN£l tAN Hot Cell Vl•l Gl2-Rl2 lel.tln •t tRA-657. 

( S J  Core Position K9: K9-R4-2 INH lRA Hot Cell Vl•l U-14 �C or TAN Hot Shop Poo l .  
K9-R4-4 IN[l tRA Hot Cell Vl•l K9-R4 RWIIC or TAN Hot Shop Poo l .  

Q (6) Core Position 11 5 :  115-RlS-2 Jll(l TAN Hot Sllop fuel C•nlster 0-114 II/A I RNI!Iants Pool. (..,) IIS-115-28 IIIH tRA Hot Cell 2 1-l/4 twt IIIOUnt ReUin at TRA-657. N 
NS-RlS-20 lll[l TAN Hot Sllop fuel C•nlster D-174 II/A 

Pool. 
115-RIS-2£ INH TIA Hot Cell Vl•l 115-115 RWI!C or TAN Hot Shop Pool. 

( 1 )  Core Position 07: 07 -R4-2 INH TAN Hot Shop fuel C•nhter D-114 II/A 
Pool. 

07-114-4 IHH TAN Hot Shop fuel C•nhter 0-114 II/A 
Pool. 

07-U-6 I MEl tAN Hot Sllop fuel Canister 0-114 N/A 
Poo l .  

e. lower end flttln9 tie pl•te II/A JIIH UN-607 Pool fuel C•nls ter 0-177 II/A 
center re9lon (2 .4  ln. d i • . J  
fra. core posit ion 04 
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lpctt lon or Stttus 

Sl•1e hscr lpt\on S!!p1e ll�er ltborttorr ly\lflng ConUiner Disposition Rec�n61tlon 

6.1.b.  (cont ln11ed) 

Wel911t hnsHJ 

...l.l.L 1.lill.L 
G8-P11-C IIIH TRA Hot Cell 1 s• ring lettln It TAA-657. 
GI-Pl l -Cl lllfl TIA Hot Cell 1 �untef •lcrocore let1ln It TIA-657. 
G8-Pll-C1 IIIH TIA Hot Cell 1 SEll suple lettln tt TIA-657. 
G8-Pll-C3 IIIH TIA Hot Cell 1 SEll UftiPle lettln It TIA-657 . 

Ga-Pll-0 lll[l TIA Hot Cell Canhter Ga-Pll TAll Hot Sllop Pool. 

G8-P11-f lllfl TIA Hot Cell 1 Can ltd Cll� Alpllt Wing TAll Hot Sllop Pool. 
G8-P11-f lll(l TIA Hot Cell 1 5" ring lettln tt TIA-657. 
Ga-Pll-6 lllfl TRA Hot Cell luctet 1111-115-04 or TAll Hot Sllop Pool. 

Ctnhter Ga-Pll 
G8-P11-H CSIII-

Svlherltnd 
li8-P11-1 lllfl TRA Hot Ctll 2 51 rlnQ lettln tt TIA-657. 
G8-P11-J lllfl TIA Hot Ctll ltd Cll� 1 TAll Hot Sllop Pool. 
G8-P11-l 111fl IRA Hot Ctll Ctnl s ter GI-Pll TAll Hot Sllop Pool. 

c .  tort Position 612: 612-Pl-A Alll-f 
612-Pl-1 C$111-lfl 

g 
I 612-Pl-CI CSIII-Uit � 
.. 612-Pl-C2 C$111-Svtden 

51 2-Pl-01 C$111-frtnct 
612-Pl-01 IIIH TIA Hot Ctll 1 tan Atd Cll.- Alplli Wing TAll Hot Sllop Pool. 
612-Pl-03 lll(l lilA Hot Cell 1 s· ring lettln tt TlA-657. 
612-Pl-03-A 111fl TIA Hot Ctll 2 SUI •unt lettln tt TIA-657. 
6 12-PI-03-1 111H IRA Hot Cell 1 S£11 •unt lettln tt TlA-657. 
612-Pl-04 IIIH TR.A Hot Cell 1 Bucket 1112-115-04 TAll Hot Shop Pool. 
611-Pl-05 CSIII -Ctntdt 

612-PI-f IIIH TRA Mot Cell Ctnhter 1 TAll Hot Sllop Pool. 

d . Core Position l9: U-Pl-A • •  b 
U-Pl-1 C$111 -lilt 
U-Pl-C 112" lllfl TRA Hot Ctll 1 luctet lt or ltd Cll.- Alphl TAll Hot Sllop Pool. 

Wing 

l9-Pl-D IIIH TIA Mot Cell 1 lltd Cll• 2 or 5" ring let11n ring tt TIA-657. 
19-Pl-01 lllfl TRA Hot Cell 2 SUI SMple let1ln t t  TAA-657. 
U-Pl-02 IIIH TIA Hot Cell 2 Sf" SMple let11n 1t liA-657 . 
Kt-Pl-03 IIIEl UA Hot Ctll 2 SEll StiiiPlt Aetlln It liA-657. 
U-Pl-04 IIIH liA Hot Cell 2 $(11 SMple Rtttln It liA-657. 
19-Pl-05 IIIH TIA Hot Cell 2 Un.ounted •lcrocore ltttln It liA-657. 
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TMJ-2 AlP SA"'lf IMVfNTOAY AND DISPOSITION P•t• 33 of 31 

�iS It 1!!!! or Stll!!S 

it!Rle R!scrtetlon S!!l! le M!!!!!Ht L1HrU2r1 lltlil!!l Conutner Dlle!Sitlon lec!l!!ndltlon 

Ci.l.l (continued) 

*IVfll hnslly 
� 1Jl!.tl._ 

D4-P2-A2 lllfl TIA Hot Cell lid cllee 2 TAN Hot Shop Pool. 
19.1 D4-P2-I CSIU-Uk 

6.1 t.4 04-P2-CI lllfl lilA Hot Cell lucket 1112-IIS-04 or TAN Hot Sllop Pool. 
4.6 04-Pl-1 CSIIl-UC 
1 .  3 D4-PI-A INH TAA Hot Cell lucket 1112-IIS-04 TAN Hot Shop Poo 1 • 

II. Core Position 08: 

68.0 8. 7 :  D8-P4-Al liiH TIA Hot Cell Buckel Ci8-P11 or 1-l/4 •t letaln •t .. unt It TRA-IlS 7 .  
or 2 .aunt 

08-P4-A2 Jll(l TRA Hot Cell hd CIIM 2 TAN Hot Sllop Poo 1 .  
62.0 08-P4-D Alll-[ 

b Sl.l DI-P4-1 lllfl --
37.11 7.8: 08-P4-Cl lllfl lilA Hot Cell luc;ket 61-Pll or 1-1/4 •t Aetlln .. t .. unt It TIA-1157. 

or 2 .. unt 
08-P4-C2 lllfl TRA Hot Cell lid Cll,. 2 TAN Hot Shop Pool. 

e c. Core Position 61: 

I 
268.6 8.2: Ci8-Pl0-Al I MEL TIA Hot Cell 1 Bucket 61-Pll or s• rtno letlln s• rtno ll TIA-657. � 

0' or 2 
58-P10-A1 lll(l TRA Hot Cell 2 Sfll .. unt let•ln 1t TRA-1157. 
IICOre 
58-PIO-A2 JN(l lilA Hot Cell 2 S£11 .. unt letlln It TIA-657. 
.,core 
Ci8-P10-A2 lllfl TIA Hot Cell Aid ell .. 2 TAN Hot Shop Pool. 

lte.D 7 .4:  58-P7-A1 lll(l TRA Hot Cell lucket 61 or 5" rtno Retain 5" rlnt It TIA-657. 
or 2 

Ci8-P7-A2 IIIH TRA Hot Cell R•d thftl 2 TAN Hot Shop Pool. 
163.2 7.3: 61-Pt-Al lllll TIA Hot Cell Iucht 61 or 5" rtno letlln 5" ring It TRA-657 . 

or 2 
58-P9-A2 INH TIA Hot Cell lid cllee 2 TAN Hot Shop Pool. 

157.8 7.11: 61-Pfl-11 IIIH TIA Hot Cell lucket 61 or 5" rtnv let•ln s• rlnt ll TIA-567. 
or 2 

61-P6-11 lllfl TU Hot Cell 2 SEll .. unt let1ln It Tll-657. 
II(Ort 
61-Pfl-12 lllfl TRA Hot Cell Rid cllee 2 TAN Hot Sllop Pool. 

120.0 8.0: 61-PS-11 Jll(l TIA Hot Cell luc;ket Ci8 or 5" ''"' Retain s• r\nt It TIA-567. 
or 2 

Cii-PS-11 Jll(l TIA Hot Cell Rid chee 2 TAN Hot Shop Pool. 
118.5 7.4:  61-PI-Al IIIH TIA Hot Cell Iucht Ci8 or 5" ring lttlln S• rlnt et TIA-567. 

or 2 



Ull·l AlP �� IIMIIIIt Ml llwt�lll• ,.,. ,. ef .  

LIUUII II: I Will 

111111 lla'Ellllll .. l••••[ LMIEUII:I IIJltiM , •••• !!1' IUIIUU•III 
I I.e. ,,., , .... 

. , .. , ... , I t ,  
..J.IL 1JlW_ 

..... -Al ••• TIA .. , C•ll 1 ... , ... ' Till .. , S. '-'· 
... , ....... • •• 
U.l l . t  ... , ... CIIIJ -lfl 
M.l Y-P\-l Cllll -lf l  
M.O .... � , ... 

.,., •• , 1  ... 
" ·  1 ·-N-1 ••• IU ... , C•ll l«l•t II , . ..  , a.. ,..,_ 
•• • 11-PJ -1 --1 
•• • 1.1: u-..1.c1 .. , Ill .. , C•11 ..... .. Till .. , S. , .. 1 . 

... ,.(2 .. , Ill ... , C•ll ... , ... , TM .. , s-.. ,_1, 
\3.1 ... , .. --· 
1 1 . 1  J.J 11 .... -.A .. , TU .. , C•11 l«lltt IU , .. .. , .... ,..,, 

• Cere '-''''• Ill: 

'"·' J . l :  117-,.&1 Jll(l TU .. , tell 1 l«ltl ��� " ,_,,. -· lttiiA Rft .... t It , .... \J 
" ' .... , 

Cl 111-,-Al Jll(l TU .. , Ce11 1 ... ,.._ , TM .. , .., P .. l .  
I tO . \  J .I:  IU-Pt.Al IIIH Ill .. , Cell 1 hcht 1-U " 1-1/4 -· ..... ,. -· ..... .  , TU-Ul w . ' __ , .... 

111 ... 4-Al III(L 1'U .. , Cell 1 ... , ... , , . ... , "- ,.., ,  
ll . 1  111-'1-l .. . ( 
W.) 111 ... 10-.A c••-• 
M.9 1. \: au-..J-11 .• , 11A .. , C•ll 1 l«lltt 1-11 ., ,_.,. _, ..... , .. ..  , ..... .. TU-4\l, 

., l ..... , 
IU ... t-U .. , lilA ... , Ctll ... , ... , , . .. , .., .... . 

\ 4 . )  ., ....... tal----
41. 9 l . J  Ill_.._.. .. , 1'U .. , t•ll l«ltt I-ll TM .. , .... '-' · 
•• 1 lll-'2-1 CIIII·Jit 
e\ . e 1 , 1  1u-n-a• IIIIL TU .. , Cell hcltt 1-U TM .. , S.. '- ' -
•o ' 1 . 3  IU-'2-.. .. , TIA ... , C•11 a.c-.t �u fM .. , -., '-' -
... 1 lll ... J...t lllll TIA .. , Ct11 hcltt 1-U TM .. , S.. '- 1 .  
... . 111 .... -l IIIIL TIA .. , Cell hcltt 1-11 TM .. , Sllef '-1. 
••• 111-"-1 .• , , .. ... , Cell hclltt 1-U fM .. , "- ,..,, 

• • •  ,,..,._, , .. .. 
,. _ . "'-"·' .. , Ttl .. , Ct11 1 hcktt I-ll TM ... S11ef '- 1 .  
n.s ,, ...... CIIII-Jet 
,.,, , 111 ... ,� Jll(l TU .. , Ct1 1 hcltt I-ll TM ... , ... ,.., _  
19.0 IU ..... 0-1 lll(l TU ... , Ct11 hcltt I-ll 1M .. , S.. '-1. 
19 . 0  111 ... 10� Cllll-«" 
11. 4 IU ... J...A Jll(l TU .. , Cell hcktl 1-U TM .. , ... '-1. 
11. 1 lll.N-C .. , Tll .. t C.11 a.tet 1-11 1M .. , S11ef '-1. 

---- · 



Cl 
I 

� 
CD 

S!!plt Dtscrlpt\on 

&.1.4. ltontlnu�d) 

�ltllt O!nslty 
.liL 1ll!!L 

25.1 
24.9 
24.3 
20.5 
lt.l 
lt.O 
18.0 
U.l 

e .  Core Position l9: 

15.6 
61.1 
66.3 
61.3 

ss.a 

41.0 
43.1 

4 1 . 6  
31.3 
37.9 
31.1 
35.1 
34 •• 
33.6 
2 •. 1 
26.7 

24.5 
24.5 
14.0 
10.3 
24.0 
23.9 
<'3.1 
23.2 
lO.O 
lt.S 

6.9: 

7.6: 

7 . 4 :  

l.S 
6.7 

7 .I: 

7 . 4  

7 . 1  

�1-2 AlP S�Plf IIIVliiTOIY AaO OISPOSITIOII 

S.•l• ll!!!l>!r Ul!orttorx 

&l2-P6-I lllfl 
&12-P9-C IIIH 
&12-PlO-f Jll(l 
&l2-P9-0 lll(l 
&l2-P6-D IIIH 
&12-P3-I lllfl 
Gl2-PS-D IIIEL 
&12-P6-C IIIH 

lt9-P3-C Alll-f 
lt9-P4-6 CSIU -Ctnt41 
l9-P4-( IIIH 
IC9-P4-D1 JIIH 
IC9-P4-02 IIIH 
l9-P3-Al IIIH 
U-P3-A2 IIIH 
U-P4-f lll(l 
U-P3-0l lllfl 
U-Pl-02 IIIH 
U-P3-H CSIII-f rtnct 
IC9-P4-H lllfl 
IC9-P4-11 lll(l 
IC9-Pl-C IIIH 
lt9-P3-J Jll(l 
lt9-"·L Jll(l 
l9-P4-H Alll-f 
C9-P4-J Alll-( 
l9-P3-fl Jll(l 
IC9-P3-F 2 Jll(l 
l9-P3-M Jll(l 
l9-P4-1 Jll(l 
l9-P4-A1 Jll(l 
lt9-P4-A2 Jllll 
l9-Pl-G CSIII -Ul 
IC9-P3-J Jll(l 
IC9-P3-f lllfl 
lt9-P4-I JICH 
C9-Pl -1 IIIH 
Jt9-Pl-l CSIIl-lflt 

Ltsttlon or Stttus 

llilldlna Contllntr 

UA Hot Ctll luck�t &-12 or Rtd ch .. 2 
TU Hot Ctll lucll�t 6-12 
TIA Hot C�ll lucktt 6-12 
lilA Hot Ctll Ctnlsttr 512 
lRA Hot C�ll luck!t 6-12 
lilA Hot C�ll CIMsttr G12 
TRA Hot Cell Bucket &-12 
TRA Hot C�ll CtniS ttr 6-12 

TAII-607 Pool fuel Ctnlster 0-114 
TIA Hot Cell 2 lucket l9 
TRA Hot C�ll 2 ltd ch .. 2 
TU Hot Cell 2 S-In. rlnt 
lRA Hot Cell lid ch• 2 
TAII-607 Pool futl Ctnlst�r 0-174 
lRA Hot C�ll Ctnlster n 
TRA Hot Cell lid ch• 2 

TAII-607 Pool fuel Ctnlster 0-174 
TAII-607 Pool fuel Ctnlster D-174 
TIIA Hot Cell Ctlllstor 19 
TAII-607 Pool fuel Ctnlster D-114 
TAII-607 Pool fuel Ctlllster D-174 

TIA Hot Cell --· 
TIA Hot C�ll ••• '" .. 2 
TAII-607 Pool Fu�l Ctlllst�r D-174 
TAII-·07 Pool fuel Cinlsttr D-174 
TIA Hot Ctll 2 1-114 •t •u11t 
TIA Hot Cell l ltd '"- 2 

TAII-·07 Pool futl Ctlllster D-174 
TAII-·07 Pool futl Ctnlsttr D-174 
TAII-·07 Pool fuel Ctnlster D-174 
TAII-·07 Pool fuel Ctnlsttr D-174 

P•g� 3S of 38 

Disposition R�c.-..n61tlon 

TAM Hot Sll!p Pool. 
TAll Hot Shop Pool. 
TAll Hot Shop Pool. 
TAll Hot Shop Pool. 
TAll Hot Shop Pool. 
TAll Hot Shop Pool. 
TAll Hot Shop Pool. 
TAll Hot Shop Pool. 

II/A 
TAll Hot Sllop Pool. 
TAll Hot Shop Pool. 
lt�ttln S" rlnt tt TIA-657 
TAll Hot Sl\op Pool. 
II/A 
TAll Mot Shop Pool. 
TAll Hot Shop Pool. 

II/A 
II/A 
TAll Hot Shop Pool. 
II/A 
IIA 

TAll Hot Shop Pool. 
II/A 
II/A 
Rtttln .,, •unt tt TIA-6S7. 
TAll Hot Shop Pool. 

II/A 
II/A 
II/A 
II/A 
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IIS..Jl-11 
'"·" -17 
IS-" -Ill 
IS-" -Ill 
IS-"_, 
IS-" -A l 
'"·"·" 
IS-".( 
'"·" _, 
'"·" .. 
IS-" -C 

Ill-"-· 
IU-Pl-1 

.,_,._., 
Ol..Jt-11 
"'"".,e 
11-lt-Al 
"--" 
Ol-N-1 
Ol-"-C 
''·"·I 
OJ.Pl-11 

01-'l-Al 
07-PJ 
Ol-" ·• 

IIH 
llllL 
lllL 
I IlL 
JilL 
JilL 
.. , 
c ... .. 
Jill 
C .. J.Ifl 
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Alit. -I 
I Ill 

I IlL 
I Ill 

Jill 
CS.J-frttiCe 
c .. J-«n 
Jltl 
Jill 
JilL 

J.L 
CS.J-«fl 
JilL 

lfU\!f!! t! l\4111 

, ...... , ... , 
, ..... 1 ... , 

1U ... C.ll 1 
TU .. , C.H 1 
1u .. , c.n 1 
tu ... , c.n 1 
TU .. , Ctll  1 
TU .. , Cell 1 
1U .. , Ctll  I 

TU ... Cell 

fU Met C.H 

_______ C�Ift�ltL��- --

fMl C.ht" 1-Ut 
• .. 1 C..ll\" 1-lJt 

lecht 111-M-IS If s• t l  .. 
.., , .... 1 
lllch\ 111-.. -IS 
.., ,  ... 1 
lecht IU-M-IS 
1-1/· -· -· 
... , .. , 

lllcle\ 117-M-IK 

.. let 111-M-IK 

TU ... Cell 1 lllclet IU--04-IIS " 
"'I Ill-" 

tu •• ten 1 .. ,,, 01-01 " t• r , .. 
lM IIU .... _, 

TU .. , C.ll ... , .... 1 

1U Met tell ..... tt-41 
TU .. , Ctll .. let 01-IJ 
tU Met Cell ... et 01-IJ " 1-11• -· 
" ' ..... , 
TU ... Cel l .., , .... , 

11A •• Cell Iedet 01-tJ 

1111 
1111 

lettl• t• rl .. tt IU-6SJ . 
, . .. , '- ... 1 . 
1M Met Sllef ... 1 .  
, . .. , ..... .... . 
, . ..  , '- '-' -

leut• •• _, " l'M-611. 
, .. ..  , '- ... . . 

, .. .. , '- ... 1 .  

1 M  Me t  ..... 'MI. 

, .. ..  , '- ... 1 .  

leul• t •  ,, .. " tu.Ml . 
leUII et fU�l. 

, .. .. , ..... ,. . . 

1M .. , ..... '-'· 
, .. ..  , ..... ,_,_ 
hUt• •t -· tt TM...Sl 

, .. .. , ..... ... ' -

, .. ..  , '- ... 1 • 

,.., . ef .  



TRI-� AlP SAMPLE IIVEITDIY AND DISPOSITION P1ge 31 of 38 

L!SISII! 2' StllYl 

�!!Rl! 2!1cr II! lion S!!ll!l� l�r llbortbrl IJjtl�tng Conliln�r Olsl!osltlon Rec�"tlon 

li.�.ll (contlnu.cl) 

W.tgllt 0.111 \lJ 
...iSL iJlll.L 

I .  Core Position 0.: 

30.0 6.9: 09-Pl-Al IIH lU Hot C�ll luct�t Ot-07 or TMJ-� Core TAM Mot Sllop Pool . 
lore A-Pll 

09-Pl-A� Jill TU Hot toll Rid ciiM 2 TAJI Hot Stlop Pool. 
20.4 7.2: 09-Pl-11 IIIH TU Hot Crll luck�t Ot-07 or 1-1" •t R�t1ln •t .aunt it TRA-657· 

or 2 .aunt 
09-Pl-11 lllfl TRA Hot Crll 1 Rid CIIM � TAM Hot Sflop Pool. 

3. Furl cinlstor D-174 rocks: 

i. Core Position f6 (0-174 
upper region): 

I l l  936 7 . 5  f6-Pl Jl(l TRA Mot Cell Rotiln It TRA-657 
(2) 794 7.3 f6-P2 Jll(l TRA Hot Cell TM Hot Sllop Pool 

1 3 1  540 7.7 f6-P3 lllfl TRA Hot Cell Rotiln 1t TRA-657 
1 4 1  223 7 . 3  f6-P4 lllfl TIA Mot toll TAJI Hot Sllop Pool 

ICI 1 5 1  199 7.3 f6-P5 lll(l TIA Hot Ctll TAM Hot Sllop Pool 
I 161 75 7 . 3  f6-P6 lllfl TRA Hot Cell Rttllll It TlA-657 

.. 
0 ,,, 52 7 . 4  f6-P7 Jl[l TlA Hot toll TAJI Mot Sllop Pool 

(I) 46 7 . 5  f6-PI Jill TRA Hot Cell R�tiln It TIA-657 . 

b. Core Position f6/MI 10-174 
upper ind •td-rogton) :  

( 1 )  1901 1.1 f6/HI-Pl llfl TIA Hot Cell lttiln it TRA-657 
(2) 6SI 7.5 f6/HI-P2 Jill TIA Hot Ctll TAN Hot $flop Pool 
(3) 224 6.6 f6/HI-P3 Jill lRA Hot C�ll TAM Hot Sllop Pool 
(4) �62 7 . 5  f6/HI-P4 Jill TRA Mot Cell Retlln It TlA-657 
( 5 )  111 6.5 f61H1-P5 Jll(l TIA Mot Cell TAll Mot Sllop Pool 
(6) 202 6.7 f6/HI-P6 IIH TIA Mot Cell letiln it TIA-657 
I l l  119 7.9 f6/HI-P7 IIIH TIA Hot toll let1ln it TIA-657 
(I) lU 1.5 f6/HI-PI IIH TIA Mot toll TAll Hot Sllop Pool 
(9) 121 6.5 f6/HI-P9 IIH TIA Hot Cell l TAll Mot Sllop Pool 
(10) 109 6.9 f6/HI-P10 IIEL liA Mot Cell 1 TAM Mot $flop Poo 1 .  

c .  Core Position Rll ID-174 
1-r region): 

( 1 )  111 lock IIH TAII-607 Pool fuel Cinlst�r D-174 1/A 
( 2 )  1671 7 . 5  Rll-Pl llfl TIA Hot Cell 1 lttitn it TRA-657 
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APPE NDI X E 

T"l -2 REACTOR VESSEl INTE RNAl VIDEO SURVE Y AND 

MONJ lORING TAPE RECORDING l i ST 

• 





APPE NDI X  E 

lMJ -1 REACTOR VESSEl INTE RNAL VIDE O  SURVEY AND 

MONI TORING TAPE RE CORDING l i ST 

A l t s t \ng of tape r•cord t ngs of th• TMI -1 r•actor v•ss•l 'nt•rnal 

vtd•o surv•r and �n,tor,ng \s found '" Tabl• E - 1 .  

E -3 
• 
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TAIL( E -1 .  TM1-2 RlAClOR VESSEl 1NlfRNAl VlDlO SURVEY AND MONJlORJNG TAPE RECORDING LIST 

O.te Recorded 

Ol/10/82 
Ol/20/82 
Ol/20/82 
Ol/10/82 
Ol/XX/82 
Ol/XX/82 
01/12182 
10/13/83 

04/04/84 thru 
04/06/84 

04/04 and 06/84 
Ol/U/84 
10/2!1/84 
10/26 and 27/84 
10/11/84 
10/29/84 
10/29 and 30/84 
10/30/84 
10/31/84 
10131 and 1 1/01/84 
ll/01/84 
11/01 and 02184 
11/02 and 03/84 
11/03 ind 04/84 
11/0S and 07/84 
02120/8!1 
01/20/8!1 
04/01/8!1 
OS/lS/8!1 

Quick look Press Release (core cavity) 
Quick look 11 and 12 (core uvHy) 
Quick look 13 and 14 (core cavity) 
TM1-2 CCTV E xcerpts of Core Internals 
Quick Look 11 Enhanced (core cavity) 
The Quick Look Into the TM1 Jl Unit 11 (devine narration) 
1M1-2 Quick look 3 · -Edlted Version (core cavity) 
RCS Sa�l lng Inspection, Entry 304, Tape 1 of 2 

1M1-2 Core Cavity: 

TMJ-2 core cavlty-co.poslte of horizontal scans 3, S, e. 10 and 14 
TMl-2 Head Re.oval 
TMJ-2 p1enu. and core cavity 
TJIJ-2 plenu. and core cavity 
TMl-2 plenu. and core cavity 
TMl-2 plenu. and core cavity 
TM1-2 plenu. and core cavity 
TJil-2 plenu. and core cavity 
TM1-2 plenu. and core cavity 
TJ11-2 plenu. and core cavity 
TMl-2 plenu. and core cavity 
TJI1-2 p1enu. and core cavity 
TM1-2 plenu. and core cavity 
TJIJ-2 p1enu. and core cavity 
TMJ-2 p1enu. and core cavity 
lower Vessel f•a•lnatlon 
TM1-2 Lower Head Inspection 
lJil-2 Core Cond i t ions 
P1enu. L i f t  Entry 613 

Tape Record Data 

TSA f lle Jtc rne 

3/4 I n .  TIP!S l ln. TaP!S 

Nllllber1 Jltnutes NUI!tler Nulllber 

31 60 
22 60 
2S 60 
29 2 
20 ? 
24 18 
23 26 
27 ? 

108, 109, 1A3 and 113 1 , 1 A 2  and 112 
149, 1SO, 2A3, 283 2, 2A2 and 282 
l S l ,  1S2. 3A3, 383 3,3A2 and 312 
lS3, 1!14, 4A3, 483 4 , 4A2 and 412 
lSS, 156, 5A3, 583 5,SA2 and 512 
lSl,  lSI 

6 
34 and 44 1 4  • 

1 
2 
3 
4 
s 
6 and 1 
8 
9 
10 
11 
1 1  
13 
1 4  

5 and 69 45 
6 and 21 1 1  
65 1 0  
13 S9 
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1Aill l -1 .  ,, .. ,, .... , 
--------------- - -· ---·----

lltr burflf 

IJ/1}/IS 

IJ/1111S 

llni/IS 

11/lUIS 

IJnvts 

IInam 
11nom 
llnvts 
11/IIIIS 
11171/IS 
17la/IS 
17/IJ/IS 
untm 
17114/IS 
un1m 
umm 

1'1111 .., 19/.s 

.. ..  ,. 
11� 
'"""' 
"'""' 
11n.,.. 
01/10"' 
11111"' 
Ill 'Ilia 
11119"' 
1110'1"' 
11/0l/a 
01111116 
"'""' 
.. 11'1"' 

,,,,,,,,,,,,,1ft 

a..cter ftsat1 l� "-If : 1111 1 '''' 1 er 'I 
Dill ........... , ,,,. 1 

1.-cter •••••1 l� Mttf: 1111 1 '''' 'I er 'I 
DUt fltiWf"Hl ,,_ 7 

a..ct., •• ,,,, lewtr Mttf: ... , 1, ,,,, 1 or 'I 
.. , . ............ , ",. ' 

.,.,,., '''''' lowtr Mttf: 1111 '1, ''' ' 'I er 'I 
.. , . ........... , ,,,. . 

lttctlt '''''1 lOW!r Mttf: lttl l, P1rt 1 er 1 
Dill fltiW..-nt ,,,. \ 

Cert '''' l•s,.ctt .. l•trr •''� 
Cere ,.,. l•a,.ctiOft '"" lntrr .,, �� Wetf ,,,. IN CPS Jnttrftrlft<t 
te.fttt .. , •• ,,  .. ,., l�l-1 ••• ,,., •• ,,., 
Cert Wetf h• 
c.,, �•Hr Mt1 h ,., f l ecw  
C. t  C.wttr Mllh ,., flecw 
1-13· f•1 C.A1Sltr lNfl"t 
1-141 f•1 C..taltr lNfl .. 
Cere C.wttr Mills ,., f 101!' 
lntrr 174 f•1H IH S.,...t Ac.,hltllft: ,,,. 1 

,,,. 'I 
,,,. ' 

l� Mild Wlflo f •• 'Nil I I  

l�l -1 c., ... ""'- ... '"''' .. · - .. ,,.,, .. , 
I-1JI f•1 c •• ,,,,, , .. ,, ... 
f•l C.Ahttr 1-UO lNil"' 
1-1\3 fu.l tt•tsltr lNfl"t 
I-1SS f•1 C..tstlt' lo.tfl .. 
1-160 f u. 1  C.•httr , .. , ... 
. ..  '"'" .. .  , , ., ,  Au .. ,, ,4, nu -1 "'-""' (Atrr .1 
f•1 C.Ahttr 1-1S4 lNflAf 
1-1» f•1 C.•httr leoHIAf 
1-1)} ... 1 c..,,,,, , .. ,, .. .. ,,, 111 ... 111, ,.,. 1 ., 1 
1-lll ... 1 c..,,,, , ...... .. ,,, 114 ,,,. 'I ., 1 
11e1 .. 1u1 �Mill t11 llw TIU -'1 KS 
1-111 f • 1  tl•lattr lNflnt 
1 - 1 11  , ., 1  ('ft''''' , .. ,, ... 

''" ltsfff "" 
IM I Ut 

lit lp. ''"' 

1 1 l  
" '  
111 
Ul 

11\ 
111 
n• 
119 

1 14 
n o  

1 0  
1 1  
1'1 
111 
1S9 

61 
'l afMI 1,. 

H 
M 
5l anf JO 
Sl' 

1A aftel 11 
.l 
11 
6CI 
Sl lnf 110 
sa 
n 
11 
S9 lnf llt 
111 
174 
Jl 
171 
111 

"'"'" 
6CI 
•s 
6CI 

110 

60 
u o  

6CI 
110 

60 
1SO 

40 
l 

60 
1l 
ss 

41 
lS 

60 
60 
n 
6CI 

10 
,, 
10 
sa 
6CI 
40 
60 
40 
1S 
M 
60 

, 
" 
60 

Itt f Ut 

1 1•. lWI 

) 

1 
1 .., ,  



TABll f -l .  (continued) 

T12e Record D1t1 

TSA f l l e  IRC Ftle 

3/4 ln. T12es l In. Til!!S 

DAte Recorded T l tle/Oescrl2t lon Mullber' "lnutes Mullber M�er 

06/01/86 Long Ringe Core Void fnlrJ 931 lipe 1 of 3 75b 60 
06/01/86 long Ringe Core Void fntrJ 931 T1pe 1 of 3 nb 60 
06/01/86 Long Ringe Core Void EntrJ 931 Tipe 3 of 3 nb 60 
06/02/B6 1"1-2 Core VIdeo Core lore Info nb 2 
06/08/86 Core Bore Loc1tlons nb ind aob 24 
06/U/86 1"1-2 Core VIdeo Core S/W Qu1dr1nt Core lore locltlons 78b 60 

07103186 Core Bore Dr i l l ing Hole 11 -M5 Tipe 1 of 1 83b 60 
07105/86 Core lore Locitlon VIdeo Hole 11 --NS Tipe 1 of 2 94b so 
07106/86 Core Bore Locltlon VIdeo Hole 11 ·-NS Tipe 1 of 2 9sb 60 

07108/86 Core lore VIdeo Inspection Hole 12--N11 1ipe 1 86b 40 
Ol/09/86 Core Bore VIdeo Inspection Hole 12--N12 lipe 2 87b 60 1 1nd 2 
07109186 Core Bore VIdeo Inspection Hole 12--N12 Tipe 3 aab 60 

07/XX/86 Core lore locltlon G8 Hole 13. P1rt 1 84b 60 
,.., 07/XX/86 Core lore Loc1tlon G8 Hole 13. P1rt 1 1  asb 60 
I 

9� 0' Ol/14/86 Core lore VIdeo Inspection Hole 14 Gl2 Tipe 1 of 2 60 
Ol/1S/86 Core lore VIdeo Inspection Hole 14 G12 11pe 1 of 1 93b 3S 

07116/86 Core lore VIdeo Inspection Hole IS K9 T1pe 1 of 3 nb 60 
07/16/86 Core lore VIdeo Inspection Hole IS K9 lipe 2 of 3 gob 60 1 ind 2 
07116/86 Core lore VIdeo Inspection Hole IS K9 l1pe 3 of 3 9lb 60 

Ol/19186 Core lore VIdeo Inspect i on Hole 16 D-8 lipe 1 of 1 96b 1nd 182 60 
07119186 Core lore VIdeo Inspection Hole 16 D-8 lipe 2 of 1 97b 1nd 183 60 
07/20/86 Core lore VIdeo Inspection Hole 11 K6 Tipe 1 of 3 gab 60 
07/20/86 Core lore VIdeo Inspection Hole 11 K6 lipe 2 of 3 99b 60 1 1nd 2 07/20/86 Core Bore VI deo Inspect lon Hole 11 K6 lipe 3 of 3 lOob 60 

07/13/86 Core lore VIdeo Hole 18 04 lipe 1 of 2 101b 60 
07/13/86 Core lore VIdeo Hole 18 04 Tipe 2 of 2 101b 60 

07/24/86 Core lore VIdeo Hole 19 0-1 lipe 1 of 1 l06b 60 
07/14/86 Core lore VIdeo Hole 19 0-1 Tipe 1 of 2 107b 60 



,... 
• 
""" 

• 

111ll 1 - 1 .  ,, .. , , .... , 

.. ,, !tctrflf 
ll� 
Ill"* 
ll/17,. 

ll/11/lt 
ll/11/lt 
ll/11/lt 
11111117 
11111/ll 
1111 1/ll 
11111/ll 
11111/ll 
11111/IJ 
11111/IJ 
11111/IJ 
11111,. 
111nlll 
·� 
11/11,. 
1 1111,. 
11/0S,.. 
UIOS,_ 
11/0S,. 
11/0S,. 
11,..,. 
u,..,. 
11,../IJ 
11/0S..,. W/Ollll 
01107117 
01101111 
01107117 
01107117 
01107117 
01/11117 
01/ll/IJ 
01113/ll 
01113/ll 
01114/ll 
01/lS/17 

11tlt/tltsr1R\lf! 

Cert ..,, ,, ... Molt 110 0-t ,.,. 1 ef 3 
Cert lert ,, ... Melt 110 0-t ,.,. 1 ef 3 
Cert ..,, ,1 ... "''' 110 0-t ,.,. 3 ef , 

liU.J Cere ..,, S...rr--teutlotu 04, M, Iii, 511, "· It, IS ,., 111 
lJU --1 Cert lert S...rr -lout 10ft\ 01 IM 0t 
Cert Strlt1f1Cit1 .. S..,l lftt 
... ... 101 Cert "''"''""• S.,ll"f 
Cert tetd 1tt1,. llltptc t10ft t.,. 1 of 7 
Cert ''" ltt1,. lns,.ct 10A llpt 1 of J 
Cert ''" lttt .. les,.ct 10ft ''" 3 of J 
C.t ,._, 1tt1,. Jesptet ,,. hpt 4 ef 7 
C.t ,._, ... , .. les,.ct ltft ''" S ef 1 
Ctrt '''' ... , .. les,.cttOft llpt t of J 
C.t .... ...... llllptCt , ... .... J ef J 
nu-1 Ctrt "" h• 
Swhs CIIHI! l!lt Petttu lnsp«t 10ft 
Ctrt ltrt l!lt Molt l11tpte t l!111Pirlllt1, C!ftC.-tr 1c kill\ 
lltrls S.Cflct 1Wtrt1ce1 creek) 
..., ,. S.flct 
St,_., .. ,,,._.,,,, et 311 r t  tlt••ttOft • ,,,. 1 
t•t -1 Ctrt ., ... llltptet lOA • llpt 1 
nu -1 Cert ,..,. '"'"'' , ... . ,,,. , 
nn -1 Cert ,..,. '"'"''10ft • "" • 
nu -1 Cert ,..,. 1"'"'""' . ,,,. s 
t•t-1 tert ,..,. llltptet let� • llpt t 
lltrh � Prollt .. 
..., h � ,, .. , .. .  tiCtrpt' 
..., ,. ... ... , , ... . ,,,. 1 ef . 
...,,, ... ... , '''" • ,.,. 1 ef ' 
..., ,, ... ... , , ... . ,.,. , ef • 
e..r h ld Rip Pr!M • llpt 4 of • 
...,,, � ..., ,, ... - ,,,. s !f ' 
..., " � ... , ,, ... . .... . !f • 
l--.r .... l11tpect10ft .,. "'''' Molt 1�. ,.,. 1 ef • 
l--.r IIHd J•spect10ft ••• Acc11s Molt 1�. llpt 1 of I 
l--.r M!ld )Asptet 10ft •11 AcC!U Molt 1�. llpt 3 ef I 
l--.r IIHd Jes,.ctt .. ••• Accrss Melt 1�. llpt 4 ef I 
l--.r Ntld Jatpte\1 .. •11 AcC!IS Molt f14, Tlpt 6 ef I 
l--.r "''' Jnsptet 10ft ••• Acuu Molt 114, Tlpt J of I 

I• llsll:i .. ,. 
li! l !JI JM; fill 

It! II!· ltiiJ 1 Ja. I-• 

llllllll•r' flltttifl .•. , 
lW .. 
104. .. 1 ... 1 
·� ,. 

110 .. 
"' t 
131 r 
1 )4  1 1 . �  
,,. .. 
1 .  .. 
141 .. .. 
14,. .. 
,,. .. 
1� .. 
,.,. .. 
,,. 11 
144 10 
, .. 11 
147 .. 
, .. 1 1  
1M• .. 
.. � .. 
1M' .. 
,.,. .. 
lMII .. 
1 ... .. 
noll � 
,, 10 
'"' n 
,,.- 61 
lttb � 1fldJ 
�1· •• 
107111 41 
103111 61 
204. 61 
10�111 S7 
� 61 
101 .. S4 
1QIIb 61 
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APPl ND i l  f 

TRJ-1 fUll CANJSTlR CONTENTS 

A l ts t tng of TRJ-1 fuel c•ntstfr contfnts •nd stor•g• loc•ttons t s  

t'••n \ n  lible f - 1 .  

f -3 



lAIU F -1.  TNI-2 FUll CAIJ$1(1 COMTE•TS 

�oose kllr h  
Pir\111 fuel As1.-1111 (ni f i llings TM Pool 

Dolle Cort Sol\ d. lout ton 

Ctn. loidlng Niter ttl •o (nd lo• tnd IPI fuel tort 011 

� C5leled __l!ll_ _£L ..!fL Per I•. !!! $p1ftr Set (lid ... WHL lettlner Rod I Niter ttl Unsrgr. 10/01/87 c.-ent s  

D-136 12111/85 271 2 N13,11PI,l 09,5 812 X 1-D •-source 

D-141 12IU/8S 320 C7 Hl 118,[13,.9, ltlS Cll l3 28-C 1Jnlo1dtd 

06,\8 
19-[ Ytcu�d .. ttrlt1 

l-SOl 01/0l/16 1098 
D-139 01108/86 310 3 9 (4 (4,2 lE One IPR U(f set 

D-140 01/09/86 l60 M14,3 • l lf 
0-1S3 Ol/1V86 34S ll 08,110,04, Jl4,06, GU,U .,. Unloidfd, IIW'C 

D8,G3,,. 010,17 
D-lSS 01/18/16 3SO •s 2 89,C9,013, 4 G3,3 G4,1t8. 42-C 

Fl2,NS,M 012,3 

D-160 01/20/16 2U Ml0,l2,2 s 06,012, ll,l 18 2 APSR 
fi,M,2 

D-1S4 01/13/86 6S2 P4 C4,C5 3 P4 1A •-sourCf 

D-138 01/29/86 233 c12 .n.•u 2 n. lt11 X X l C  

D-137 OU03/U llot x• 42-0 
0-143 02106/86 141§1 X XI 21-l b vlslbllttt 

..... D-151 02108/86 15941 XI 11-f b vhlb\11\y 
' 

� 
D-141 Ol/11/16 1S42' x• 15 -f 11o vh lbl l Hy 

D-157 02114/16 1)981 x• 21-0 •o vis 11111 Hy 

D-146 02111/16 1518' x• 34-1 •o vtsllllllly 

0-145 02119116 1514' x• 15-C llo vis 111111tt 

0-149 o2n4t86 15Sot x• 6-0 llo "" 1111 1 tty 

0-151 02116116 15se• x• 15-A •o whlbll\tf 

D-141 03/01186 15S11 x• 21-f •o wlllbllHy 

D-164 03/04/16 1349' x• 6-f •o "" lbl Hty 

0-156 03/06/16 16271 x• 18-0 •o vis 1111 1 Hr 

D-152 03/01/86 1367' x• 34-C •o vh lblllty 

D-150 03/08/16 1sos1 xl 21-0 llo "" lbllltt 

0-163 03/08/16 1422' XI 41-1 llo Y\s \btl Ht 

0-161 03/lS/16 1414' x• 6-l llo vlslbllttr 

D-144 03/16116 nss• x• 21-C •o vhlbllllr 

D-16S 03/11116 14S7' x• 18-l b vhlbllHJ 

D-197 03/11116 13331 l' 21-A llo "" 11111\ty 

0-lU 03/20/16 1343' x• 11-f llo visibility 
D-132 03/13/16 141 .. x• 11-0 llo "" lbllltf 

.. 



'*I I .t CC·H-1) 

-----·-

Lilli 1*!1 !t!lltl !Ill , ....... lM f lll!MI , .. ,_, 
.. t. ,.,. S.1". , ... ... 

(Ill , ... , .. ..,., .,, .. ... ... ... .,. ·-1 ,.,. .. 
......._ "-'•'" -1llL _n_ ...__ !It& u .. ,.., Ill l!UD k1JIL -- liD auattJ lUlL 1lli1Lil 5 ,, 

I-1J1 � u.,. .. · -- .. •""'"'' 
.. .,,  lSI,.,. Ult" •• ..( .. •"'•'"'' 
.... , 11/Jl/lt ,,.,. .. ., .. .. •"'•""' 

•••• tSI1IIIt , .. ,. •• . ... .. ... ,., ... , 
•••• tltll/lt , .... I' H-A .. " " """' t-Ut Mltlllt I )\II •• 47-A .. . , .,." "' 

..... M/MIIt ,., .. I' K .. •'•'•""' 
l-UI .. ,.,. 11»' I. ., .. .. . ,, .. , ,  . .  , 
t-11\ .. ,..,. 1411' •• U-C .. wht.tlllr 

•.. ,. ..,,.,. ,,.,. •• .... .. ... ,., "' 
.. ,, Mill/It ,.,. •• 11..( .. •""""' 
1-1ll M/14/lt ,,.. •• .... .. ..... ""' 

... ,. "'""' l6U I . .., .. •""""' 
I-JI1 tllllllt .. IU " 11\,111 11-1 c. . ..... -� 
•••• IJIII/It ., •.• u 51.511 Jl-f c. . ..... -� 

... 
I t-lit 1)/U/It .. •.n ··" � Cere ..... . ,....,. "' t-100 tl/UIIt ,. I. .. 11-1 c. . ..... ....... 

.. ,. fllllllt ., "·" ., ,., ,. ... C.• ..... ....... 

,_,., ..,,.,. ,., I n..a 
..... ..,,,,. 14M I .... 
t-nt ..,,,,. , .. I .... 

.... , It/Milt •m I I u ... 

..... lim/It JU • I I ,, ... 
I-HI ,.,..,. "' I I ,, ... 
1-M "'""' ,,. I I I 11U 

... ., unt��t an• •• I Ia.& 

. .  ,.. 11111/M .,,. .. I »-A 

. . .,. 1111.,. ,.,. I .. I . -A  ........ 

1-111 11m,. .... .. I " ... 
.. ,. 11/tliiJ ..... .. I ,._, 
•••• "'""' ,.,.. I .. I .-A 

..... II /Mill , .. ,. .. I , .. 

..... tlllllll ,.,,. I I. I ,. ... 

.. , ,  tlmlll , .. ,. I .. I » ... 



1Ail( f-1 I COIITIIM 0 I 

.. te Cort 
Ptrtltl f1el Ass�ll 

Ctn. lNdlng "'ttr ltl •o lnd lox •net 
...!!!.:_ �!!!l!lftd ___lill_ _g_ ..J!L. Ptr lt. !! ���l�tr �et 

D-lll 01110117 953b 
D-176 Ol/13/17 1177'1 
D-179 01120/17 nnb 

D-194 01111117 n..-
D-U6 Ol/24117 15� 
0-116 Ol/31117 134 

D-liS Ol/04/17 n,_b 
D-114 03/0l/ll 440 
D-193 03/0l/ll 414 • 

D-115 03/11117 349 • 
0-lll 03111111 525 I 
D-117 03/19117 .. 1 A7 

0-191 03/21/17C 141( • 

D-206 03/11117( .. ze 
D-101 03111117( 534( 

.., D-119 03/12/ll 110 A6 I 0-190 03/25/17C 221C a-
0-113 04/02117 1039 

D-195 04/02/17 9ll Al 
D-111 04/03117 994 
D-201 04/07117 60S 

D-211 04/07117 9., 
D-112 04/01117 667 
D-209 04/15117 1U9 

D-214 04/16117 1150 
D-213 OS/01/17 1024 

0-212 05/0UI7 501 

D-104 05/02117 100 •• 
0-121 OS/02/17 797 
D-207 05/07117 1067 

D-114 OS/20117C me 
D-219 05/20/IJC ..ac II b\1 Cl,bt1 
0-220 OS/2UI7c 494( I 

hct flttlngl 

(net lo1 

• 

I 

" .. 

� 
.,. 

Rettlnfr 

I 

f ... , 
Rods 

• 

X 
X 

X 

• 

• 
I 
X 

• 
I 
I 

I 

X 

X 
I 
l 

X 

I 

Loon O.brt! 

SoH d .  
Core 

"'terltl Unsegr . 

xb X 
... • 
xb • 

xb • 
XII X 

xb • 

X • 
• 

I 

• I 

X I 
I I 
I I 

X 
I X 
I X 

X X 
X 

• • 

• • 
I X 
l I 

TAll Pool 
loutlon 

on 
10/0l/17 c_,I!U 

34-A 
ll-f 
ll-C 

34-D 
36-( 
31-D Air lift tool 

32-1 Air l 1ft tool 
1111 
Till 

1111 
nn 
3S-f 

Till 
Till 
Till 

3S-l 
Till .... s- tlr lift 

1-C 
1-( 
1-'1 

s- tlr lift 
1-A 
35-C 

35-A s- tlr lift 
1-f Air cllhel rock 

rra.-nt 
36-0 

35-1 16 1-r tnet 
19-C 
36-C 

Till 
1111 
1111 



, .. , ' ·' CC:IIl l-11 

Lilli trt! 11 
fiUI•' 1111 au•l• l .. II&U• ,. ,.., 

.. ,. Cen S. l l  •. &euu .. 
c:.... , ...... "''"''' .. ... ... ... ... . .. , WI -

....._ twlt\lf -l.llL _tt._ ..Jtt_ tiUIL. 11 .. , .... LIUII llUIL. ....... lltl IWLl1l ..... 1HlLil ( ,, 

1-IIJ MllliiJC ,.,, • I 1111 
1 · 111 M/nlll< '"' I 1111 
1-111 I'IMJIJC ,.,, • IIU 

•·'" ""'"' ,., &10 I r r 14.& 
1-l" a.ml'll ... At lUI 1111 
1-114 0.10\111 '" ( 10 "• • liiJ 

e.nt M/11111 , .. C9 1UI " ... 
•-1n 0.10\117 ... 110 • 14-1 111 ·- ... 
1·111 """" ,,. I N.f 

1-1n WUIWJ . .,. •.tll t..( , _  ..... w 
1-lH a./UIIl .. , ·- I 14 ..# 
1-Ht WUI'Il ,., lit 1\a It lUI I "� .,. 
l.m "'""' 1M\ Ill • I ·� 

l.nt "'""' Ml • " 14..( ,_ ..... 1 »>I 
•·n• Wlllll Ut " N� - e.ne a./Mill •• 0\,14 t -4  , _  .... . 

..... 
1-�J IW1VIl '"' IS C4 ••• ,_ .... 
1-M """'' "" .. . .. 
1-nl Ol/03111 .. cs I I  I I t.f " _. II 1-.w .... 

•-•n .,,.,., , ... Ill lUI I • , .., 

1-M 11/alll ... Cll ''- I I ,, .., ... . ... ··�-· 
1-1U OJIIJIIJ "" 111 ''- 1111 

,.,,, . ,,, ... 

1-M Ol/07111 , .. .. ... -� ,_ ..,.. 
1-l'JJ .,,..,., tU ( J  U,f\ )1 •• ,_ .... 

t-lll OJ/l011J ., "·'' " Jl ,.\ ,_ .... 
•-n• Ollll/IJ 1000 .,, .. ,, .. ,_ ... , 
1-111 OJ/14/Il '" u .,. 14 lUI ll .f '"' """' 
1-lJJ tlllllll MS "' , , ,  ... " �  , _  .... 

"' .,,,�.,, '"'' . 
, . ... ,. '"' 

1-lJI "'""' .. , "·" 
"""' 

� .. '"' ""'"· '-
... , 

I ·'"' OJ/11/IJ .,, fl,5l I � .. ,_ .... 
• ·��' ,.,,..,., ... .. ... I � .... ,_ .... 
,_,., Ollli/IJ "' ., ''- I I 1\ .f  



lUll f -I (COilliiOlD) 

L!!2i' 0Pbr h 
Pt[tl•l F!!!l Ais!!!l!ll lM ftttlngs TAl Pool 

... ,. Core So ltd . Lout\011 
C•n. Lo•dlnt ll.llerl•l llo lnd loa •nd .,. hel Core 011 

� twlettf llb) _g_ ..1!L � JJ $Jidl( $et l.!!t...h! Spider ltltllltr !!U "''"''' !!!!W!..:. 10/01/11 ,..,.,, 
D-114 08101181 1133 ltl bU. Hl bt• I I .... ( 
D-115 01101111 1012 f2 lite • X U-t 

D-113 01105111 tS4 f12 lite f 11 lite 13-C APSR 
0-116 01108111 1110 G11 Ill• 013 llle I lt-D 
D-110 01108111 101t 113 lit• Ell lit• I 30-1 

D-111 01/ot/11 110 flO lite ( 10 lit• ll 13-1 
D-1t1 01111111 1066 G13 lit• f13 bt• 13-D 
D-1t3 01111111 91t 011 lite G12 lite 30-A 

D-211 01/14111 1121 M12 lite Mll lit• 30-D Gd203 
D-1t6 01/16/17 1014 lt11 lit• 614 lit• 30-C 

D-218 01121117 1260 Kl3 Mll,GlO 19-A L-r tllds 
D-1tS 01/25117 lOIS H14,G9 KID TIU L-r ends 
D-219 01125111 712 lll,lt12 Till l-r ends 

D-103 Ol/1tll7 1112 HlO,IIll H9 • 10-f l-r ends ..., D-1t4 01131117 lOll f14,l1D ID-A l-r ends I 
(I) 

D-300 ot/03/ll 11t9 1110,1112 l-r ends, APSR 
D-119 M/03/ll 1116 IUO,Itl1 • • l-r !lids 
D-301 ot/01117 1163 011 bt• 1111 lit• I I 

0-307 ot/10117 916 flS lite 10-D 
D-306 ot/11/17 1010 GIS lit• • X 10-1 
D-305 ot/11117 1019 l14 lit• J • 10-f 

D-1tl ot/12/11 1114 ll2 Ill• lll lite I I I ,_. APSI 
D-1t1 ot/16/17 710 lt lit• HIS lite I 13-f 

D-304 ot/11117 lOS I OIO,ItU X ll-( l-r tllds 
D-l13 ot/11111 I OAt l14 ·"' 30-f l-r ends 
D-111 ot/11111 lOll liS lit• I ll-A 

D-13S ot/10111 972 Pll Ill• I I 30-f 
0-ltO ot/10181 905 liS lit• I I 

D-131 ot/19/ll 1155 PIO lite 119 lit• 
D-134 ot/19117 1092 Pl1 .. ,. 
D-133 ot/13111 1151 ,. lit• 08 lit• I 

D-236 ot/24111 1004 ot bt• , lit• I 
D-231 ot/15/ll l192 "' MS,U ,_, !lids, 

Gd1o3 








