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ABST�ACT 

The Task P l an for the U. S. Department of E nerg.v ( DOE ) Three M i l e  I s l and 

( TM I ) U n i t  2 Programs i denti f i es the tas ks to be p l armed and adm i n i stered by 
t h e  DOE Techn i cal I ntegrat i on Off i ce ( T I O) i n  a manner whi c h  w i l l  max i m i ze the 
use of avail �b l e  resources ,  obt a i n  the max imum benef i t  from the opportu n i t i e s  
assoc i ated with the TM I -2 c l eanup effort, and retr i eve generi cal ly u sefu l 
i nformation for address i ng some of the key probl ems and i ssues fac i ng the 
n uclear power i n dustry . The P lan i denti f i es tasks i n  three major program 

areas where DOE has assumed imp l ementati on respon s i b l i ty .  The DOE TM I - 2  

P rog rams are: Data Acqui sition Program, Waste l11111obi l i zati on Program, and 

Reactor E val uat i on Program. The p l an i s  i ntended to serve as a management 
overv i ew by def i n i ng the task objecti ve,  benef i ts ,  and work scope w i th respect 

to pri ori ti zation of tasks and uti l i zati on of resources. 
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TASK PLAN FOR THE U.S . DE PARTMENT OF ENERGY 
TMI-2 PROGRAMS 

INTRODUCTION 

One of the most severe integral tests of nuclear p l ant safety 

phi losophy and of safety a�d nonsafety systems performance ever encountered 

i n  a commerci al li ght-water reactor occured d uri ng the March 28, 1979, 

acci dent at Three Mile Island Uni t 2 (TMI-2} . The resu l tant damage to the 

reactor core and subsequent relea�e of f i s s i on p roducts to the pri mary 

system, reactor bui ld i ng, and e lsewhere i n  the p lant was more extens i ve 

than previ ous ly experi enced i n  any s uch p lant o r  system .  

The uni que post acci dent cond i t i on of the TMI Un i t  2 p l ant  prov i des 

u nprecedented opportuni t i es to acqui re i nformat i on of benefi t  to n uc l ear 

technology. Th i s  i nformat i on can enhance nuc l ear power p l ant safety , 
reli abi lit)', and k nowl edge of acc i dent sequen�es and t he i r  effects i n  a 

li ght water reactor (LWR) i n  ways that are not a�ai l ab l e  t hrough norma l 

research,  devel opment , and test p rograms. Recogni z i ng these opportunt i e s ,  
four organi zat i ons , the General Publi c Ut i l i t i es (GPU), the E l ectri c Power 

Resea1�ch Inst i tute (EPRI), the Nuclear Regul atory Convni s s i on ( NRC), and the 

Department of E nergy (DOE ), s i gned a Coord i nat i on Agreement to e.1sure t h i s  
i nformat i on i s  obta i ned duri ng the cou rse of the TMI -2 c l eanup . These 
organ i zat i ons are i dent i f i ed by the acron ym GE ND from the i n i t i a l l etters 
of the i r  names . The Coord i nat i on Agreement estab l i shed the TMI -2 Techn i c a l  

Informat i on and Exam i nat i on Program and i dent i f i ed the objec t i ves to wh i ch 

t he s i gnatories subscri be and def i nes , i n  broad terms , methods to ach i eve 

these obj ect i ves. 

-
A Technical Integrat i on Off i ce ( TIO) was estab l i shed at TMI accord i ng 

to the terms of the Jo i nt Coord i nat i on Agreement. The T I O  i s  staffed by 

E G&G Idaho, I nc., and reports to the DOE - I D  TMI S i te Off i ce .  The 

Coord i nat i on Agreement charges the DOE/EG&G T I O  w i th the respon s i bi l ity for 
i mp lementat i on and d a i ly management of the DOE programs . The TMI -2 
Techn i ca l  I nformat ion and E xam i nat i on Program (TI &EP) p l ann i ng was 
i n i t i ated short ly after the acc i dent and i s  documented i n  Reference l n  
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Because of the absence of i nformat i on pertai n i ng to data acqui s i t i on 
costs and pos s i bl e  i nterferences w i th base recovery program efforts, t h i s  

early p l ann i ng act i vi ty resul ted i n  a re l at i ve l y  extens i ve l i st of tasks 

w h i ch m i ght l og i ca l ly be pursued at TMI-2 wi thout reguards to f i nanc i a l 

resources and other pract i cal constrai nts . Hence , an i mportant step i n  the 
i mp l ementat ion of the T I&EP became a j udi c i ous s e l ect i on of tasks from t h i s  

list t o  maxi m i ze informat i on obta i ned re levant t o  the so l ut i on o f  current 
i ssues and probl ems i n  the l i ght water reactor i ndustry commensurate w i th 
availabl e resources . 

Some of the i ss ues and probl ems i n  the areas of p l ant acc i dent 

r'esponse and recovery are presented in Fi gure 1. By address i ng thes e 

spec i f i c  i ss ues and probl ems , the data potent i a l ly avai l able at TMI-2 wi l l  

contri bute to progres s i n  the genera l areas of (a) fut ure l i cens i ng 

c riteri a,  (b) analyt i c a l  model deve l opment and veri f i cat i on ,  (c) acc i dent 
consequence m i ti gat i on,  safety system des i gn ,  system operat i on ,  (d) system 

rel i abi l i ty, and (e) requa l if i cat i on of key LWR components and equi pment . 

The Task P l an for DOE TMI-2 Programs (hereafter referred to as the 
P l an) provi des documented descri pt i �n s  of the vari ous program tasks th at 

are current ly ongo i ng under the cogn i zance of the TIO or are proposed for 

i mp l ementat ion . Th� P l an i nd i cates the re l at i onsh i p  of these tasks i n 

contri but i ng s i gn i f i cant i nput toward so l vi ng current i ndustry i ss ues and 

p roblems . 

The P l an emph as i zes quest i on s  associ ated w i th the i nformat i on requi red 

to reso l ve current i ss ues and probl ems w i t h i n  the n uc l ear power i nd ustry ,  
a nd con s i ders wh i c h  o f  these i ss ues and prob l ems c an b e  part i a l ly o r  
comp l etely reso l ved by gatheri ng and deve l op i ng i nformat i on d uri ng the 
c l eanup and recovery of TMI-2. By address i ng the i ntent , just i f i cat i on , 
and benef i t  for each TID-managed task , the P l an wi l l  be of s ubstant i a l  
a s s i stance i n  reach i ng sound program management dec i s i on s  regard i ng s uch 
concern s  a s  task pri ori t i zat i on and ut i l i zat i on of resources . 
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PLAN DE VE LOPME NT ME THODOLOGY 

To ensure that a broad spectrum of i nput was i ncluded i n  t h i s  
document, representat i ves of the nuclear power communi ty were asked to 

review the d ocument cons i deri ng the follow i ng poi nt s :  

o What i nformat i on i s  requi red to reso l ve current i ssues and 
p robl ems w i thin the nuclear p ower i ndustry? 

o Are the i s sues and concerns i nP�t i fi ed by th i s  document pert i nent 
t o  the nuclear power i ndustry? 

o Wh i ch of these needs can be part i al l y  or completely resol ved most 
effect i vely by gatheri ng and deve l op i ng i nformati on duri ng the 

cleanup and recovery of TMI-2? 

o How s i gni fi cantly does each task contri bute to resolvi ng an 

i ndustry problem and concern as currently defi ned ?  

The nuclear power i ndustry revi ew o f  t h e  p l an was conducted i n  August 
1981 and generally concluded that the p l an i s  we l l  conce i ved , addresses 
many current i ss ues and concerns confront i ng the i ndustry, and i s  a 
valuable tool for provi d i ng gui dance for the DOE TMI- 2 Programs. The 

revi ew also i nd i cated that a h i gh pri ori ty s houl d be gi ven to areas that 

woul d i mprove future li cens i ng cri teri a ,  acci dent consequence m i t i gat i on , 

a nd s afety system des i gn.  

The research and development efforts conducted duri ng the TMI-2 

cl eanup and recovery y i e l d s  a dynam i c  s i tuat i on. Complet i on of one task 
m ay cause s ubsequent task s to be mod i fi ed ,  executed as p l anned , or 
cance l led. To accommodate thi s s i t uat i on, Techni cal E val uat i on Groups·were 
e stabli s hed i n  accordance w i th the gui del i nes stated i n  Reference 2 and 
perform the foll owi ng funct i ons: 

o Advi se o n  the i mp l ementat i on of i nd i vi dual tasks,  

4 



o Review interim task results and related technical developments, 

o S uggest technical changes and/or additions based on progress of work 

and interim res ults, and 

o Suggest application of the res ults to the impl�mentation of 

o bjectives, s uch as modifying standards and resolving safety issues. 

Technical Evaluation Groups were created for the major technical areas of 

the TMI-2 Programs. These programs and ��eir elements are: 

o Data Acquisition Program 

Instr umentation and Electrical 

Radiation and Environment 

-- Off-site Core Examination 

o Waste Immo bilization Program 

-- Zeolite Disposition 

-- Resin Disposition 

-- A bnormal Wastes 

o Reactor Eval uation Program 

Pre-head Removal Core Damage Assessment 

Reactor Disassem bly and Core Removal Technology Development 

In addition to the TEGs, a special task force� called the Technical 
Assessment a nd Advisory Group (TAAG), was also es tabli shed to ach i eve the 

following o bjectives: 

o To serve as a means of acc umulating , develop i ng ,  and d i stri but i ng 

decontam i nation and defueli ng technology that i s  of generi c use to 

the ut i li ty ind ustry for poss i ble future use i n  ma i ntenance , 

refueli ng ,  and acc i dent recovery operat i ons 

o To provi de GPU independent techni cal asses�ment and advi ce on 
decont ami nat i on and defueli ng of TMI -2, i nclud i ng access t o  relevant 
DOE and i ndustri al expert i se. 

5 



DATA ACQUISI TION PROGRAM 

The purpose of the Data Acquisition Program (DA P) is to: (a) obtain 

information stemming from the TMI Unit 2 accident for the advancement of 

light-water reactor plant safety, reliability, and operability; (b) obtain 

information from the TMI Unit 2 recovery for the advancement of technology 

in decontamination, waste disposal, and system requalification; and (c) 

distribute the information and technology gained from the TMI- 2 Programs 

and from G PU's recovery program to the nuclear power community. 

Instrumentation and Electrical 

The proper functioning of instrumentation and electrical ( I&E) 

equipment during and after an accident is critical for control and 

operation of a plant. The TM I Unit 2 accident subjected 

accident-mitigation-related equipment to environments that may have been 

different from those specified in current design standards. The results of 

this event have provided the nuclear power industry with the unique 

opportunity to gather reactor-safety-related information that would 

otherwise be unavailable. As the lessons of this accident are assimilated, 

it is becomming clear that much equipment not qualified for a LOCA can be 

of critical importance in an accident situation. 

The objective of the Instrumentation and Electrical task is to assess 

the ability of specific I& E systems to perform their intended function 

during and after an accident and to transfer this information to the 

nuclear power industry. 

Benefit. Since the TMI- 2 accident subjected certain equipment to 

environments that were in many cases not specified in current designs, the 

adequacy of specific instruments to perform their required functions in a 

severe accident environment can be determined. This information should be 

valuable to plant owners and operators and architectural and engineering 

firms responsible for design and modification of plant I&E systems. In 

additior •• the equipment that failed during or since the accident will be 

analyzed to determine failure modes. The results of these analyses will 

p rovide important guidelines for design improvements. 

6 
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A comparison of expected versus actual pe rfo rmance of loss of coolant 

accident qualified equipment will assist the development of improved equipment 

qualification standa rds. This comoa rison will evaluate the extent to which 

p resent standa rds apply to an actual accident. The results could involve 

changes in types and extent of testing as well as the requirements for proof 

of qualification. Analysis of system perfo rmance will also provide 

info rmation to help assess the applica bility of equipment selected for each 

function. 

Equipment failures o r  damage will be co r related with the time/spatial 

va riations of envi ronmental pa rameters such as temperature, pressure, 

humidity, and radiation levels within the i'eactor building. These data will 

be useful in assessing the validity of cur rently accepted estimates of reactor 

building conditions during and afte r this type of accident. These data would 

also be used to help dete rmine the adequacy of environment qualification 

standa rds and p rocedu res. 

The data o btained f rom examination of the TMI Unit 2 instrument and 

elect rical components and systems will contain unique information of system 

values, op er ational conditions, unit characte ristics, and environmental 

st resses. P roperly p resented to government and private agencies, societies, 

manufactu re rs, a rchitectu ral fi rms, and utilities, the data will provide the 

technical baseline f rom which improvements can be made in {a } industry 

regulations and procedures, ( b ) syste m and component location and ope ration, 

(c) instrument design and development, and (d ) equipment configuration and 

qualification testing unde r normal, transient. and accident conditions. 

Sc ope of Wo rk. The p rima ry work of the I&E task is to assess the 

surviva bility and cu r rent condition of reactor building instrument, 

elect rical, and cable system components and to inform the nuclear power 

industry of any findings with potential to improve current relia bility or 

safety. This wJ rk is accomplished by extensive in situ testing and by the 

removal of selected components from the reactor building fo r detailed tests 

and analyses at various national or p rivate la boratories and universities. 

7 I 



The i n  s i tu test program i nvolves deve l op i ng test procedures and 

performi ng i n-pl ace test� Jn sel ected I&E components and systems. Both 

pass i �e and act i ve test i ng are p l anned . Pass i ve test i ng i nvo l ves exam i nat i o n  
o f  the CJmponent under test wi thout app lyi ng power t o  i t  or caus i ng i t  to 
operate. The object i ve of t h i s  type of test i ng i s  to determ i n e  the phys i ca l  
cond i t i on o r  i ntegri ty of the component w i thout the r i s k  of d i sturbing or 
damag i ng i t .  Pass i ve test i ng typ i ca l l y  i ncl udes s i mp l e  res i stance , 

c apaci tance, or i nd uctance measurements, and l ow energy t i me d oma i n  

ref1ectometry techn�ques . Act i ve testing i s  conducte1 when pass i ve tes t s  

indicate the component or circui t is operab l e  or undamaged a n d  pl ant 

cond i t i ons  permit. Act i ve tests i nvo l ve the app l i cat i on of reduced o� norma l 

power to d e·vi ces s uch as motors , rel ays, and s o l en o i d s  wh i le moni toring the i r  

operat i ng parameters . 

Of the many hur.dr�ds of components tested i n  si tu, on ly a re l at i ve l y  
sman number can be removed from the reactor bui l d ing for f urther 
exami nat i ons . The ��mponent s ,  devi ces , or cab l e  s amp l es chosen for deta i l ed 

examinations are careful ly sel ected based upon the i r i mportance , typ i ca l  

generi c cl ass i f i cat i on ,  acces s i b i l i ty, and other phys i cal cons i derat i ons. 

Detai l ed proced ures are wri tten for the i r  remova l ,  after wh i ch they are 

shi pped to a laboratory cons i dered best qua l i f i ed to perform the requi red 

exami nat i ons . Fol l �wi ng the l aboratory tests and exam i nat i ons ,  detai led  

reports of  the f i n d i ngs are wri tten and d i stri buted . 

The data acqui �ed d uri ng the above test i ng act i vi t i es i s  eval uated wit h 
d ata current l y  avai l abl P. f rom measurements made d ur i ng the course of the 

acci dent to analyze i nd i vidual devi ces , l oops , s ubsystems , and systems 

performance w i th t i me correl at i ons to acci dent events . Th i s  approach provi des 
a cri t )ca l revi ew of the i nd i vi dua l  system devi ces,  then progress i ve l y  expand s 

t he area of i nterest through each system. When t here are f i nd i n gs of current 

i nterest to the n uclear power i ndustry, they are promptly commun i cated to a l l 

operat i ng p l ants and other parts of t he i ndustry vi a several establi shed 

i nd ustry communi cat i on networks . 

8 
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In addition, failure effects, modes of failure, and potential impacts on 

plant or system performance will be analyzed. Failure modes will be evaluated 

to determine if a current practice, guideline, or standard is affected and may 

require modification. When such an effect is identified, it will be 

thoroughly documented together with specific recommendations for changes and 

transmitted to the appropriate agency as quickly as possible. 

Radiation and Environment 

The purpose of the Radiation and Environment task is to obtain, analyze, 

and distribute pertinent information associated with three major areas of 

interest: (a ) fission product transport and deposition, (b) decontamination 

and personnel dose reduction, and (c) accident evaluation. 

Fission Product Transport and Deposition 

The primary objective of the fission product transport and deposition 

effort is to obtain and �valuate data on the magnitude of release, mechanisms, 

and pattern of fission product dispersal during an accident. This information 

will improve current understanding of accident environments and the phenomena 

that contribute to those environments. 

Benefits. The transport and deposition of fission products is one of the 

principal factors in predicting the seve�ity and impact of a nuclear plant 

accident. The results of this effort will: (a) improve current understanding 

of fission product transport and deposition mechanisms; (b) provide an 

improved basis for future light water reactor safety analyses; (c) provide 

guidance in the design of improved plant systems to control fission product 

transport and deposition; (d) provide guidance in the determination of siting 

standards; (e) aid the recovery operations by providing the information 

necessary to minimize personnel exposure before, dur'1g and after the 

decontamination process; and (f) provide equipment environmental information 

required by the instrumentation and electrical task. 
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The industry review indicated that improved understanding of fission 

product transport phenomena and characterization of the source term are of 

great importance to the industry. 

Scope of Work. This work requires the acquisition of data on all fission 

products released from the core to the plant systems, plant environment, and 

outside environment. This includes evaluations of gaseous, liquid, and solid 

samples {includin g material and surface samples } from the primary system, 

containment system, the auxiliary systems, and the auxiliary buildin g. The 

completion of this work will require a mass balance of radionuclide materials 

to account for all radionuclides released, the release pathways, and the 

release mechanisms involved. The specific su btasks will provide the data 

needed to characterize the type and quantities of radionuclides that were 

deposited or released. 

A mass balance analysis will be performed usin g selected samples and 

examinations to determine the mass plant distribution of radionuclide 

materials. Examinations will be conducted and selected samples will be taken 

from reactor coolant system, fuel, primary system internals, rP.actor buildin g 

sump, purification system and let-down coolers, reactor coolant drain tank, 

air cooling coil, hydro gen recom biner, vent header waste gas decay tanks, 

reactor building surfaces, reactor buildin g atmosphere, decontaminated areas, 

reactor coolant bleed tank, decay heat removal system, charcoal filters, 

auxiliary buildin g sump, and the miscellaneous-waste-holding tank. In 

addition, radionuclide release and plant equipment operatin g histories will be 

analyzed to assist in identifying the dispersal pattern of radionuclide 

material bearin g mass. 

Mass release pathways and mechanisms will be identifed and used in 

conjunction with selected samples in the previous task to develop a mass and 

radionuclide bearing material map of the facility. 

A source term evaluation will be performed using the mass distribution, 

release mechanism, and release pathways developed in the fission product 

transport subtasks. 
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In addition, a separate study of iodine transport and deposition is being 

conducted to provide timely information on the behavior of iodine durin g the 

TMI-2 accident. Tasks associated with this study include: (a) trackin g of 

iodine movement from the fuel to its present location; ( b) account for the 

original iodine inventory in the core in its present distribution; and 

(c) usin g analytical techniques to determine the iodine inventory in 

components at times during the accident when samples were not taken. 

Calculations will be made to estimate the concentration of iodine in the 

reactor buildin g atmosphere durin g and shortly after the accident. The 

results of this study will be compared with values of iodine concentrations 

used in the licensing process. 

Decontamination and Personnel Dose Reduction 

The o bjective of the Decontamination and Personnel Dose Reduction Task is 

to develop the necessary data to evaluate the cost and exposure per unit work 

in contaminated areas within the reactor buildin g and to evaluate the 

effectiveness of various decontamination techniques. These data are essential 

for choosin g generic decontamination methods and controllin g personnel 

exposures durin g future cleanup operations. The specific goals of the task 

are: 

o Develop and evaluate a system that will ensure adequate 

documentation of the successes, failures, time factors, costs, etc. 

This system will provide cost/ benefit analysis data for future 

decontamination projects. 

o Review and document the criteria used to select the decontamination 

processes and the criteria for terminatin g decontamination on 

specific surfaces, items, and systems. 

o Test and evaluate new techniques that are believed to have 

si gnificant potential for improvin g decontamination of general or 

specific areas or systems. 
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o Evaluate and provide for specific component decontamination where 

reuse or component damage information is of si gnifican� value due to 

cost or procurement lead time in recovery projections. 

o Review and evaluate the documented data for tradeoffs of process 

solution efficiencies as compared with waste treatment 

compatability, cost and other problems. Document the type of data 

desired for later evaluation. 

o Provide technique s for nondestructive fuel debris identification and 

dissolutiorr chemistry for decontamination of the Primary Coolant 

System (PCS}. 

o Ev aluate and use state-of-the-art advances in personnel radiation 

exposure control technolo gy to ensure levels are kept as low as 

reasona bly achieva ble (ALARA}. 

o Evaluate and test advanced state-of-the-art dosimetry systems to 

accurately measure the doses received in high beta fields such as 

those at TMI-2, decommisssioning projects, and processin g plants. 

o Provide information to enhance future decommissioni� g and 

decontamination pro grams via distri bution of TMI-2 field control 

information and procedures utilizin g the dosimeters and instruments 

developed. 

Benefit. Following the TMI-2 accident there evolved a realization of the 

ma gnitude of decontaminatin g a full-sized commercial reactor system. One 

early action was to collect the pieces of decontamination technolo gy that have 

been developed within the industry over its 30 years of existence. A workshop 

held in Novem ber, 1979, clearly indicated the limited amount of available 

documented data associated with decontamination technolo gy and decontamination 

experience. 
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The decontamination process at TMI-2 presents an unprecedented 
challenge. However, due to the urgency to complete the work it is difficult 

to maintain a detached perspective aimed at preserving a documented record of 

lessons learned for later use. Thus, a documentation process focusing on 

state-of-the-art methods will be of long ran9e generic value to the industry. 

In addition, the thought processes used in approaching the decontamination of 

TMI-2 should be preserved; particularly the c1�iteria, successes, failures, 

tradeoffs and cost/benefit, and other analyses. developed at TMI-2 would serve 

as guidelines for future decontamination pl�ns. Decontamination techniques, 

nondestructive examinations, and component reuse demonstrations will be 

evaluated and documented to maximize the information gained from the unique 

opportunities at TMI-2. 

The dosimetry and portable instrumentation effort is aimed at expanding 

the state-of-the-art technology to increase the accuracy of recorded personnel 

exposures and portable instrument measurements in areas where significant beta 

radiation fields are present. Increased accuracy in field measurement 

instruments and recording dosimetry will not only help the management of 

A�A�A, but will also prevent the application of overly conservative safety 

factors nhen setting worker time limits in high beta-gamma radiation fields. 

This task will also provide the supporting documentation n�cessary to 

demonstrate the extent and success of the effort. 

Scope of Work. The decontamination and personnel dose reduction task 

will require the acquisition of data related to state-of-the-art 

decontamination techniques, personnel beta sensitive dosimetry, and advances 

in field measurement instrumentation. These data will provide the basis for 

evaluations of suggested techniques, equipment requirements, and cost 

effectiveness. The following tasks are planned to support the task objectives: 

o Review and summarize the decontamination criteria used and the 

r ationale employed to develop the criteria. 

o Screen, evaluate, and prioritize new ideas for decontamination 
techniques, nondestructive examinations, component cleaning, fuel 

debris dissolution, and selective testing procedures that may have 

future applications. 
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o Provide an overview evaluation of decontamination proce�s solutions 

used and waste mana gement impacts to provide data for future systems 

evaluation studies and tradeoff benefits. 

o Perform a lurge scale decontamination experiment to test and 

evaluate the effectiveness of the decontamination techniques used. 

o Maximize the use of the G E ND reportin g system to distri bute 

decontamination information in a final consolidated summary, as well 

as to document the as-developed processes and information. 

o Incorporate operational experience gained throu gh work in high beta 

fields in other D O E  pro grams to assist in creating a comprehensive 

field exposure control pro gram. 

o Perform a state-of-the-art survey of electronics, microprocessors, 

and detectors currently availa ble for use in these applications. 

The intent of the initial survey will be to identify equipment and 

techniques that can be readily utilized for survey instrumentation 

and these that may be used with proper development. 

o Evaluate the most promisin g detectors, and esta blish detection 

charac�eristics and calibration techniques as applied to portable 

field survey instrumentation. Choose the detectors proven to be 

most practica ble and refer others for future development. 

o Package the detector (s ) and electronics into a survey instrument 

which has been desi gned with human factors en gineerin g 

considerations. 

o Provide careful documentation of the T M I-2 recovery in man-rem 

exposure. 
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Accident Evaluation 

Followin g the TMI-2 accident and the hydrogen burn which occured in the 

reactor buildin g the NR C issued new rules related to hydrogen control systems 

and equipment survivability. The intent of the hydrogen burn ass�ssment task 

is to provide information to increase the understandin g of the T.:� ·2 hydrogen 

burn and to provide aid to the industry in resolving concerns associated with 

licensing plants under the new rules. To achieve these objectives, tasks will 

be implemented to assess the extent of dama ge in the reactor building 

attri butable to the hydrogen burr, understand the building pressure and 

temperature response, and correlate the extent of damage with the amount of 

hydro gen burned. 

Benefits. The results of this task will be used to support licensin g 

activities and may provide valuable input to the desi gn and operation of 

hydro gen control systems. The data obtained will be available for determinin g 

instrument survivability during a hydrogen burn and for full scale reactor 

buildin g hydrogen burn computer code assessments. In addition, determination 

of the amount of hydro gen burned durin g the accident will prov·ide an estimate 

of core dama ge for use in core removal planning. 

Scope of Work. Several tasks are being conducted to acquire and analyze 

data from the TMI-2 reactor building. The service of expert consultants is 

being used for task definition, definition of inrustry needs, and program 

direction. 

A physical damage assessment study is bein g conducted to document and 

analyze hydrogen burn damage in the reactor building. Photographs taken in 

the building are used to determine the spatial distribution of the damage. 

Samples taken from the buildin g will be analyzed and compared to unburned 

samples of identical material. Samples of polymers, paper, wood, electrical 

cables, and some equipment will also be analyzed. Information from the sample 

analysis will be used to estimate the temperatures and heat fluxes experienced 

by the damaged materials. Damage mapping and temperature estimates will be 

used to determine flame temperatures and burn pathways. 
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Qualificat ion of the data o btained from measurements taken durin g the 

accident is underway to assess how accurately the data represent the phenomena 

measured. The data being qualified include reactor building pressure and 

temperature, steam generator secondary-side pressure, and buildin g atmospheric 

samples. The qualification process will assess the calibration history, 

accuracy, ran ge, response time, and sample rate to determine how accurately 

the measured physical parameters are characterized by the recorded data. 

Based on this evaluation, confidence intervals or uncertainty bands will be 

assi gned to the data. Us1ng the confidence intervals in the analysis will 

allow conclusions relative to the hydrogen burn phenomena that are supported 

by data. 

Analysis of the reactor building pressure and temperature response is 

bein g conducted to provide information on the extent of the hydro gen burn, the 

amount of hydro gen burned, and possibly the point of burn i gnition. These 

analyses include thermodynamic and thermal hydraulic analysis of the reactor 

buildin g atmosphere using the measured data. Calculations with analytical 

models will be used to confirm or bound the amount of hydrogen burned, the 

point of ori gin, and the flame pdthway. 

Results from the data qualification and the analysis efforts will be used 

to define a scenario of the hydro gen and a data base which describe what 

happened dur�n g the acc1dent. It is intended that this information will be 

used to assess computer codes used in licensing hydrogen control systems. 

Off-Site Core Examination 

The Off-Site Core Examination task supports analysis, characterization, 

archiving, and storage of fuel and core debris samples, as well as nonfuel 

samples, from the TM I-2 accident and cleanup. 

This task will provide facilities and plan and mana ge the archiving, 

repacka ging, and examination of core component samples from T M I-2. In 

addition, the task will develop procedures, quality assurance requirements, 

and specialized tooling for sample/data acquisition, shipping, packa ging, 

handling, and storing core samples and components. 
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A primary short-term o bjective of the task is to prepare a detailed plan 

for fuel and core de bris sample acquisition, handlin g, packaging, and detailed 

examination. The plan will then implement work in several subtasks under the 

Reactor Evaluation Pro gram. 

Benefits. The Off-Site Core Examination will contribute to understandin g 

the nature and extent of the TM I-2 accident and its effects on fuel and core 

material. The data obtained from these analyses will provide information to: 

o Improve upon or validate current reactor desi gn standards 

o Evaluate NRC  development of re gulations and safety guidelines 

o Aid the development of de graded core computer code models. 

Scope of Work. One of the preliminary activities of the Off- Site Core 

Examination task will be to identify the data to be acquired durin g in situ 

and off-site examinations of core material� and to define the type, range, and 

level-of-accuracy required. 

Other task activities include: (a) settin g of facility criteria for fuel 

and core component examinations and archiving of fuel and nonfuel samples; ( b) 

selecting and modifying the facility; and (c) provide plannin g and support for 

identifyin g equipment and techniques for archivin g, repackagin g, examination, 

and disposal of fuel samples and de bris. 

Ultimately, the major task activity will be to perform detailed 

examinations of fuel and core debris. This be gan in FY-82 with the 

examination of fuel debris samples from the TM I-2 makeup system filters. Work 

will continue in FY-83 with detailed examinations of control rod leadscrew and 

other sample material. Various remote handlin g laboratories will be utilized, 

depending on the specific data requirements. Key data areas include: (a) 

estimation of core temperature and fuel redistribution sequences during the 

accident, (b) location and distribution of control materials, (c) distribution 
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of retained fission products, (d) characterization and identification of 

rub ble materials, (e) extent of liquified fuel, (f) fraction of zircaloy 

oxidized, and (g) various materials interaction phenomena. This task provides 

data directly applicable to code development, future rulemaking, and core 

design. 

In addition, this task will develop and supply an encapsulating material 

and application techniques to be used for preservation of fuel assem blies and 

de bris. The o bjective is to retain the post-accident configuration during 

shipping to off-site examination facilities. Testing of the encapsulant on 

irradiated fuel de bris, development of handling and encapsulating procedures, 

and design and fa brication of applic�tion and removal equipment will be 

provided. This task supports core characterization work by providing a mea• s 

for data preservation. 

Also included in this task is the development of specialized equipment to 

meet the needs of in situ data acquisition. The first of this specialized 

tooling will be designed and and built in FY-83. Specifically the core 

topography system will be developed to map the cavity in the core r�9ion. 
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WAS T E  IMMOB IL IZA T ION PROGRAM 

The purpose of the Waste Immo bilization Pro gram is to: (a) incorporate 

unique information and technolo gy developed durin g the TMI-2 cleanup into 

ongoin g gove�nment and private waste management pro grams; ( b) provide 

resources determined beneficial for the near-term transfer of radioactive 

technology for accident application at TMI-2; and (c) perform research and 

development and document information and technology of generic value to the 

nucl ear power community in the areas of radioactive waste proces sin g, 

storage, transportation, and disposal usin g the cleanup and materials of 

T M I-2 as a reference base. The program has three major areas of interest: 

Zeolite Disposition, Resin Disposition, and A bnormal Wastes. 

Industry review indicated· that the Waste Immo bilization Pro gram 

identified si gnificant pro blems associated with immo bilization and disposal 

of wastes and is a high priority task from an industry perspective. 

Zeolite Disposition 

The o bjective of the Zeolite Disposition task is to provide for the. 

shipment and disposition of the Su bmerged Demineralizer System ( SD S) wastes 

from TM I-2. The basic approach is to provide technical support to GP U in 

preparin g the S D S  Zeolite liners for shipment, provide shipment of the 

liners to a national la boratory, and conduct of research and development on 

zeolite immo bilization and disposal. 

Benefits. This task will provide technology development required to 

resolve safety related concerns in preparin g hi ghly loaded zeolite ion 

exchan ge media for shipment. Since there is very little information on the 

application of the mechanisms to limit the buildup of radioly�ic gases 

durin g shipment of hi ghly loaded hi gh activity wastes, this tdsk wil1 

provide for the application of a catlyst recombiner and wwter removal 

techniques and to demonstrate its feasi bility on highly loaded SDS liners 

at TMI-2. 
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The zeolite disposition task will also provide for the demonstration 

of the feasi bility of immo bilizing the zeolite wastes and a demonstration 

of a safe disposal method. 

Scope of Work. This task will require that a shippin g cask for �he 

safe transport of the S DS liners be designed, fa bricated, and licensed. 

Safe sh�pment will also require the desi gn, testin g, and fa brication of a 

catalyst recom biner and vacuum drying system to control the buildup of 

com busti ble gases in highly loaded radioactive zeolite liners. After 

completing the a bove preshipping tasks, the liners will be loaded and 

transported to a national la boratory for waste immo bilization R& D and 

disposal demonstration. 

The zeolite ion exchan ge media will be immo bilized in a borosilicate 

glass media. At least three of the zeolite liners will be immo bilized 

using a state-of-the-art in-can vitrification process. The final product 

will be tested and characterized for such factors as leaching and 

stahility. In addition, safe dispo3al techni�ues will be developed for the 

safe disposition of the radioactive S DS liners. Special overpacks for 

retrievable shallow land burial will be desi gned, fa bricated, and used to 

demonstrate safe long term storage of zeolite liners with 

platinum-palladium catalysts for radiolitic gas recom bination. 

Resin Disposition 

The o bjectives of the Resin Disposition task are to: (a) provide for 

the receipt., handlin g, interim storage, and R& D disposition for hi ghly 

loaded E P ICOR I I  system wastes from TM I-2; ( b) identify shipping 

requirements, coordinate shippin g schedules for casks and services, and 

esta blish the interfaces necessary to accomplish safe and legal shipments 

on schedule; (c) develop a prototype gas sampler for samplin g, venting, and 

purgin g of organic resin liners at TM I-2 while obtainin g safety-related 

data required for safe shipment of 49 EP ICO R  I I  liners from TM I-2 to a 

national laboratory; and (d) identify cost effective research and 

development programs for the disposition of hi ghly loaded EP ICO R  I I  resin 

wastes generated at TM I-2. 
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Benefits. This task will provide technolo gy for handlin g and 

disposition of hi ghly loaded accident generat�d ion exchan ge media as 

typified by E PICOR II prefilter liners. This technolo gy will include safe 

handlin g and shippin g of large quantities of radioactive ion exchan ge media 

which generate com busti ble gases. 

The successful disposition of the TMI E PICO R  II liners will provide 

the indus:ry with very useful generic information. Further knowled ge 

conce1'nin g �olidification of resins, resin de gradation, radionuclide 

behavior in the environme�tal media, and efficiency of a hig� inte grity 

container should be valua ble to the development of new low-level 

radioactive waste disposal facilities. Since very little research has been 

conducted with ion exchan ge media containin g hi gh loadin gs of 

radionuclides, the resin research planned in this task will inc�ease the 

information base of nuclear applic3tion ion exchan ge media and its 

containers. Specific benefits that can be realized include: 

o Demonstration that accident generated wastes can be disposed in a 

cost effective manner using existing technolo gy and within 

existin g ,�e guli:t tory constraints 

o Demonstration that some radioactive wastes which mi ght be 

disposed at intermediate depths can be safely disposP.d in 

shallow-land ·:-aci 1 it ies using High Inte grity Containers 

o Data on the de gradation of ion exchange media and the behavior of 

car bon steel liners containin g high l�adin gs of radionuclides for 

prolon ged periods 

o Data on the efficiency of immo bilizing or ganic resins and or ganic 

resin with zeolites in Portland cement and synthetic polymers 

o Information on the behavioral movements of radionuclides through 

soils away from highly loaded solidified sample sources. 
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Scope of Work. The sccpe of work for this task includes: 

(a) providin g shippin g coordination for all EP ICOR I I  radioactive waste 

shipments from TM I-2 on behalf of the Department of Ener gy; ( b) desi gnin g 

and fa bricatin g a prototype gas sampler for sampling, venting, and pur gin g 

all the EPICOR II liners stored at TM I; (c) performin g research and 

en gineerin g for interim storage and disposition of the EP ICO R  II liners at 

a comrnerical low-level radioactive waste disposal facility; (d) performin g 

a demonstration disposition in a hi gh integrity container; (e) performin g 

resin de gradation and resin solidification research on the contents of 

EPICOR I I  1 �;1�rs; and (f} performin g 1 iner integrity examinations. 

A bnormal Wastes 

The accident at Ti� I-2 resulted in the gener·ation of liquid and solid 

wastes including some which with respect to their physical and chemical 

form are representative of low level wastes (LLW) generated in normal 

operation of commerical light water reactors. However, some of the wastes 

may present special pro blems due to the fact that their specific activity 

is su bstantially hi gher than wastes from normal LWR operations. These 

wastes have been termed special wastes by the NRC in Reference 3. The 

classification of theses special wastes may not meet existin g definitions 

for low levei wastes and may not be suita ble for shallow land burial. The 

N RC has stated, in a memorandum to GP U dated May 1980 , that these types of 

wastes are more typical of high level wastes and will require more care in 

interim storage and in ultimate disposal than t he routine low level wastes 

from li ght water reactor plants. 

The followin g com binations of conditions and properties of ar.cident 

wastes contribute to the classification term special wastes: 

o High specific activity in an or ga�ic matrix which may lead 

eventually to unsta ble waste forms 
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o Higher levels of cesium/strontium than are normally encountered 

in rou tine LWR was tes and whi ch could pose pro blems in shallow 

land bu rial wi thou t additional intruder protection 

o Po ten tially h i gher levels of T R U  element s pose the same disposal 

concerns but the extent of this concer n has not been fully defined 

o Kilo curie levels of cesium-loaded zeolites which do not have the 

spe cifi c activity of high level wastes but are at least an order 

of ma gnitude above typica l low level wastes. 

The o bje ctive of the A bnormal Waste task is to provide technical 

suppor t for the identification and removal of special wastes from T M I- 2  and 

to provide for the safe shipme nt of th ese wastes to a national laboratory 

for rese arch, development, and disposition. 

The shor t term obje ct ive is to provide the necessary technical support 

for the removal of the T M I- 2  Purification System deminerali zers resins and 

to identify other potentially abno rmal wastes at TM I and class ify these 

wastes per t he proposed 10 C F R  61 cri teria for commer cial l and burial. 

Benef �ts Curre nt practices for the processin g of radioactive resins 

involves primarily sluicin g or elution. Since there is very little 

informa tion available on the methodology to handle resin in a de graded 

c ondi tion, the a bnormal was te task will provide information on the possible 

techniques that could be used for in situ characteri zation, sampling, 

removal, invnobil i zat ion, and packagin g of de graded res ins such as those 

found in the TM I- 2 Purification System deminerali zers. 

There has been very little doc ume ntation of industry experience and 

techniques for t he remo ��l and decontamination of highly radioactive slud ge 

and debris from systems and components. This task will collect the 

availa ble info rmation, and make available existin g DOE technology to 

develop the specialized techniques required to decontaminate ta�ks, sumps, 

coolers, and pipin g systems at TMI-2. 
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Scope of Work. Thi s ta sk will provide technical support for the 

c leanup and removal of radioactive wa ste s from the reactor coolant and 

auxiliary sy stem s ,  such as the makeup and pur ificatio n demineralizer s and 

filter s. 

The technical support will include the developmen t of technique s to 

perform in s itu re sin characterization of the letdown demineralizer s and to 

p erform conceptual de sign for proce s sing a nd the hardware requi red. 

Thi s  task will al so provide the nece ssary support to identify shippin g 

and DOE receiving si te requirements. Thi s suppor t will include: 

o I dentification of wa ste packaging and shipping cask s 

o Shipping and rece lving site safety and environmental a s se ssment s. 
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REACTOR E VALUAT ION PROGRAM 

The purpose of th i s  work i s  to determi ne the n ature and extent of fuel 
and core component damage , and to deve l op generi c techno l ogy pert i nent to 
s afe defue l i ng of severe ly damaged l i ght water reactor cores . The program 
has two major areas of i nterest : Core and Reactor I nterna l s  
C h aracteri zat i on and Reactor D i sassemb ly and Damaged Core Re�ova l 
Techno l ogy Deve l opment . 

The i ndustry rev iew i nd i cated that characte r i z at i on of the TM I -2 core 
was of part i c u l arly h i gh priority w i th respect to the � r  concerns . 

Core and Reactor I nternal s Characteri zat i on 

The object i ve of t h i s  task i s  to characte r i ze the cond i t i on of the 
TM I -2 core and reactor i nternal s .  Th i s  task wi l l  requ i re data acqu i s i t i on 

f rom t he fuel , core components ,  and reactor i nterna l s  before, dur i ng ,  and 
after core removal , both on- s i te and at sel ected off-s i te f ac i l i t i es and 
t he deve l opment of techn i ques and equi pment necessary to support d ata 
acqu i s i t i on . 

Benef i ts . Character i z at i on of the TM I - 2  core and reactor i nterna l s 

wi l l  i ncrease understand i ng of p l ant acc i dent sequences and consequences . 

The i nformat i on obtai ned w i l l  app ly to the general areas summari zed i n  the 
fol l ow i ng paragraphs . 

As a resu l t  of the acc i dent , some current l i cens i n g  c ri teri a are bei ng 

rev i ewed , and new cri ter i a may be deve l oped . Characteri zat i on of the TM I - 2  
c ere w i l l  p rov i de a more comp l ete bas i s  for eva l uat i ng p roposed l i cens i ng 

cri ter i a .  

The consequences of the acc ident at TMI -2 i denti f i ed a need to extend 

the c apab i l i t i es of current analyt i ca l  too l s  to pred i c t  core behavi or 
d ur i n g  severe fue l damage acc i dents . The data that are potent i al ly 

avai l ab l e  from the TMI -2 core exam i nat i on are necessary to expand present 
analyt i cal  c apab i l i t i es ,  s i nce i t  i s  i mpract i ca l  to obtai n  these d ata i n  
any �ay other than by core character i zat i on .  
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Core des i gn improvements aimed at mi t i gat i ng the consequences  of 

severe fuel d amage acc i dents cou l d  be i dent i f i ed through characteri zat hr1 
of the TM I -2 core and i ntern al s .  

Scope of Work . Equ i pment and procedures wi l l  be des i gned and 

deve l oped to accurate l y  establ i sh the degree of core s l ump i ng .  Mapp i ng i s  

c ruc i a l to record i ng the l ocat i on of the fue l and core components _p r i or to 
i n i t i at i on of defue l i ng or other post-p l enum removal act i v i t i es that may 
a l ter the present geometry of the core . Th i s  task prov i des d ata d i rectly 

app l i cab l e  to  code deve l opment and future ru lemak i ng and supports 

s ubsequent data gather i ng tasks rel ated to creat i ng access to the core . 

An i ntegrated photo/ v i sual system w i l l  be deve l oped to meet the 

o bservat i on ,  exami n at i on ,  and photograph i c  documentat i on 

requ i rements :  ( a )  duri ng p l enum removal , ( b )  after p l enum remova l but 
before defuel i ng ,  ( c )  duri ng fuel remov�l , and ( d )  dur i ng c l eanup after 

defue l i n g .  The system wi l l  be des i gned to pro v i de opt i c a l  access for 

exami nat i on ,  observat i on ,  and coord i nat i on of underwater mechan i cal 

dev i ces , and photo/v i sual  documentat i on of cond i t i ons for al l post-head 

removal data gather i ng,  reactor d i s assembly, and defue l i ng operat i ons . 

Th i s  task supports the core c haracter i zat i on work by establ i sh i ng a bas i c  
i n-core d ata gathering and docume�tat i on system . 

I ntegrat i on of samp l i ng and i n  s i tu data acqu i s i t i on wi l l  ensure 
representat i ve s amp l i n g  w i thout l oss of i mportant i n  s i tu data . Fuel 
removal operat i ons wi l l  a l so be documented . Data wi l l  be obtai ned before 

and after removal of l oose debr i s .  Data w i l l  a l so be obtai ned from the 

cav i ty l eft by removal of representat i ve fuel assembl i es ,  us i ng the 

i ntegrated photo/ vi sual system to photograph damage grad i ents in adj acent 

assemb l i es .  Detai l ed data acqu i s i t i on during core removal w i l l  ensure that 
no rea l i st i ca l ly recoverab l e  d ata of generi c  usefu l ness are l ost . Th i s  

task p rov i des data,  when reduced and reported , wh i c h  wi l l  be d i rect ly 
a pp l i cab l e  to code devel opment , future ru l emak i ng ,  and core des i gn 

improvements . Th i s  task w i l l  be conducted so as not to del ay the GPU 

c l eanup schedu l e .  
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On-s i te and off-s i te exam i nat i ons w i l l  be conducted of the TM I -2 head , 
p l enum assemb ly, core barrel , t hermal s h i e l d ,  l ower g r i d  assemb ly, f l ow 

d i st r i butor , l ower head i nstrument t h i mb l es ,  as we l l  as off-s i te 

exami nat i ons of s pec imens taken from some of these components . Th i s  t ask 

provi des d i rect i nformat i on rel at i ve to max i mum temperatures and component 

response i n  support of code assessment and deve l opment .  

On-s i te exami nat i ons of the l ead screws , bayonet f i tt i ngs , contro l rod 
s p i ders , brazements , and s l otted gu i des w i l l  be conducted on sel ected TMI -2 
contro l rod dri ve mec han i sms . Th i s  task pro v i des d i rect data to support 
t he i dent i f i cation of pos s i b l e  improvements to contro l rod drive and 

contro l rod system des i gns . 

Reactor D i s assemb ly and Core Removal Techno l ogy Devel opment 

The object i ve of t h i s  task i s  to devel op gener i c  techno l ogy for damage 

assessment , reactor d i sassemb ly, and defuel i ng fo l l ow i ng an acc i dent . Th i s  
t ask w i l l  requ i re :  ( a )  devei opment of tool i n g  and techni ques for early core 

damage assessment ; ( b )  deve l opment of tool i ng and techn i ques for core and 
reactor i nternal s  removal ;  and ( c )  deve l opment of damaged fue l cann i ng and 

storage technol ogy . 

Benef i ts .  The acc i dent a t  TMI -2 presents a un i que s i tuat i on .  

Techn i ques and equ i pment requ i red i n  a number of areas of postacc i dent 

d amage assessment , d i sassembly, and defue l i ng of l arge l i ght wat�r reactors 

are not avai l ab l e .  Devel opment of generic technol ogy support i n g  the 
object i ves of t h i s  p rogram w i l l  advance the state-of-the-art of ear l y  core 

damage assessment , defue l i ng technol ogy, and cann i ng and s torage 
technol ogy. Shou l d  th i s  type of technol ogy be requ i red aga i n ,  th i s  
advancement w i l l  decrease the t i me and costs of recovery and m in i m i ze the 
r i sk s  i nvol ved . 

Scope of Work. Th i s  task w i l l  requ i re the des i gn and devel opment of 
i nspect i on techn i ques and equ i pment to i n spect the p l enum and upper core 

area p r i or to removal  of the reactor vessel head . Th i s  i nc l udes 
I 

deve l opment of con t i ngency too l i ng to provi de access i n  the event that 
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nonrnal contro l  rod uncoup l i ng i s  not successfu l ,  and l og i c  to eval uat e 
res u l ts of uncoup l i n g  attempts . Th i s  i nspect ion w i l l  p ro v i de the f i rst 

conf i nrnat i on on the degree of damage to the upper i ntern a l s and to the core 
i tsel f  by i dent i fy i ng fuel and core component debr i s  that may h ave been 
depos i ted in the p l enum area and by prov i d ing i nformat i on on l eadscrew , 
s p i der, and upper end f i tt i ng cond i t i ons . Th i s  task w i l l advance the 
state-of-the-art of early core damage assessment and wi l l  support reactor 
d i sas semb ly and defue l i n g .  

Tech n i ques w i l l  b e  deve l oped t o  move the control rod dri ves 

e l ectri cal ly and mon i tor them for mot i on by measu r i ng e l ectri al  parameters 

of the dr i ve motors . Lack of mot i on w i l l  be mon i tored by measuri ng  pole  

s l i p e l ectrical l y  and w i t h  acoust i c  devi ces . Th i s  task  wi l l  advance the 

s tate-of-the-art i n  detect i ng contro·l rod dr i ve system degradat i on through 
e l ectri ca l  c haracter i st i cs mon i tori ng . 

An advanced underwater vacuum co l l ect i on system w i l l  be devel oped and 

fabri cated to remove f i nes and smal l debr i s  from the core and col l ect them 
i n  a s u i tab l e  contai ner. The system must h and l e  a w i de range of debr i s  

s i zes and types duri ng d i sassemb ly and defue l i n g  operat i on s .  The system 

w i l l  i nterface w i th the standard des i gn can i sters be i ng devel oped under 

another task and w i t h  any aux i l i ary canal c l eanup system . 

S i nce current systems do not h ave t.he spec i al capab i l i t i es requ i red, 
deve l opment of th i s  system wi l l  prov i de new generi c  technol ogy support i n g  
reactor d i s assemb ly and defue l i ng by prov i d i ng a method for col l ect i ng 
sma l l debri s  from a damaged core ,  removing debr i s  too smal l to be 
conven i ent ly han d l ed p i ece-by- p i ece, and by ma i nta i n i ng water c l ar i ty .  

Th i s  system wi l l  l ower personne l  rad i at i on exposure and faci l i tate 

d i sassemb ly and defue l i ng .  

Advanced tech n i ques and equ i pment w i l l  be devel oped t o  remove the 

p l enum in the event that normal methods cannot be u sed . Advanced equ i pmen t 

a nd p rocedures w i l l  be requ i red i f  meta l l urg i ca l  bond i ng w i th core 

components or d i stort i on of the p l enum occurred as a resu l t  of the 
acc i dent . I nc l uded j n  t h i s  task i s  the devel opment of inspect i on 
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techni ques and equ i pment to eval uate the p l enum to determ i ne what remova l 
techni ques shou l d  be app l ied .  These advanced devel opments may prevent 
seri ous del ays when d i sas semb l i ng the reactor to remove a damaged core . 

They wi l l  a l so advance the state-of-the-art of recoveri ng from l arge l i ght 

water reactor core damage acc i dents . 

�d�anced techni ques and too, ing wi l '  be de�e,oped for c�re remo�a' 
operat i ons fol l ow i ng reactor vessel head and p l enum removal . Incl uded are 

d���{q9���t a�d f�a� \cat\q� qf tqq { \�� tG accqmmqdat� dama�ed cGre remova l 

�\ff\c�lt\�� 9���\ct�� b� ava\ l able a��es�me«t� of care dama�e, 1ecnn t�ues 

for eva luatin9 core condit ion wi l l  oe deve loped to s«ppa�t p�aced«�e 

se l ect i on duri ng d i sas sembl y  and defue l i ng .  The uncertai nty of the core 
cond i t i on requ i res t hat a l l reasonab l e  a l ternati ves be covered by t oo l i ng 

and techn i ques prior to i n i t i at i on of reactor d i sas sembl y  and defue l i ng .  

S i nce such too l i ng and techn i ques are not current ly avai l ab l e, t he i r  

deve l opment wi l l  prov i de new technol ogy for defue l i ng damaged reactors by 

p rov i d i ng a mechan i sm to exped i t i ous ly remove the d amaged core. 

Can i ster des i gns wi l l  be devel oped and prototype can i sters wi l l  be 
f abri cated for packag i ng the TM I-2  fue l  and core debr i s  i n s ·i de the reactor: 

bu i l d i ng .  The can i sters wi l l  prov ide cri t i ca l l y  s afe cont a i nment for 

debr i s  and damaged fuel assemb l ies during transport to the spent fuel poo l , 
i nteri m  storage, transportat i on off -s i te for exami nat i ons , and u l t i mate 
d i spos i t i on .  S i nce c an i ster des i gns for c r i t i cal l y  safe conta i nment of 

severely damaged l i ght water reactor core debri s  do not currently ex i st ,  

t h i s  task w i l l  prov ide advanced generic  technol ogy i n  h and l i ng and s tor i ng 

severel y  d amaged fue l . 
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