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ABSTRACT 

The resolution of technical issues generated by the accident at 

Three-Mile Island Unit 2 {TMI-2) will inevitably be of long range 

benefit. Determination of the fuel debris dispersal in the TMI-2 reactor 

system represents a major technical issue. In reactor recovery 

operations, such as for the safe handling and final disposal of TMI-2 

waste,quantitative fuel assessments are being conducted throughout the 

reactor core and primary coolant system. 

In addition to carrying out measurements for reactor recovery efforts, 

much can be learned from post-accident characterization of the TMI-2 

fuel distribution. Indeed, these fuel assessment efforts provide unique 

data that can be used in light water (LWR) safety analyses. As a result, 

these data will eventually impact upon regulatory and licensing practices 

in the nuclear industry. 

' * * OISTRIBUTION OF THIS DOCUMENT IS UNLIMITED ^i^ 



TMI-2 fuel distribution assessments can be carried out nondestructively 

by neutron and gamma-ray dosimetry. In gamma-ray dosimetry, gamma-rays 

associated with specific fission products are measured. In neutron 

dosimetry, one measures neutrons generated from a combination of spon­

taneous fission and (a, n) reactions in the fuel. 

Existing constraints preclude the application of many routine dosimetry 

methods for TMI-2 fuel characterization. These constraints arise from 

many origins, ranging from sensitivity and background considerations 

to practical day-to-day restrictions of TMI-2 recovery operations. Two 

highly specialized methods have been applied to overcome these con­

straints, namely solid state track recorder (SSTR) neutron dosimetry 

and continous gamma-ray spectrometry with a unique Si(Li) Compton 

spectrometer. 

Fuel assessment results will be presented for components in the primary 

coolant system and the reactor core region of TMI-2. Using SSTR neutron 

dosimetry and Si(Li) Compton continuous gamma-ray spectrometry, the 

quantity of fuel debris has been estimated in the demineralizers which 

maintained water purity in the TMI-2 coolant system. Additional fuel 

assessment experiments planned for the primary coolant system will be 

described. For fuel distribution characterization in the core region, 

results from SSTR neutron dosimetry exposures in the TMI-2 reactor 

cavity, (i.e., the annular gap between the pressure vessel and the 

biological shield) will be presented. 
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mcti olo<iy of irradiated fuels and materials in fission and 
fusion technology. 

Papcis are solicited on the following topics (involving light 
water reactors, fast breeder reactors, and fusion systems) 
as well as on related subjects: 
• characterization of environments 
• irradiation monitoring of experiments 
. adjustment codes and uncertainties 
• benchmark fields and calibration procedures 
• nuclear data needs and problems 
• metrology techniques (new developments 

and improvements) 
. radiation damage correlations and damage analysis 
• techniques 

• nuclear heating and gamma ray dosimetiy 
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• LWR surveillance 
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