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The March 28, 1979 accident at the Three Mile Island Unit 2 (TMI-2) power 

plant represents the most severe test of nuclear power plant safety systems 

performance ever encountered in a cotmiercial light-water reactor system. In 

a general way, this test was "successful" -- despite the severity of the 

accident, the engineered safety systems performed as they were designed to. 

While overall operation of safety systems is clear, many details concerning 
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the accident and i ts effects are not. In i t s postaccident condition, 

therefore, TMI-2 presents unique opportunities to acquire information 

regarding accident sequences and their effects in light-water reactor 

systems. Specif ical ly, research and development centering on TMI-2 can 

produce information that w i l l enhance nuclear power plant safety and 

r e l i a b i l i t y . Technology transfer from TMI-2 research and development work to 

applications in the industry w i l l result in long-lasting benefits for 

improving the safety and overall operations of light-water reactors. 

Conversely, technology exists in the industry for dealing with the cleanup at 

TMI-2. Recognizing the value of the "two-way" transfer of technological 

information, four organizations signed a Coordination Agreement to 

structure a major program of cooperation in extracting information from TMI-2 

during the cleanup process. 

The Department of Energy (DOE) formulated a program at TMI-2 in concert 

with the Coordination Agreement. The DOE TMI-2 Information and Examination 

Program (TI&EP) aims to f u l f i l l three general objectives. F i rs t , the TI&EP 

aims to obtain information from the TMI-2 accident for resolving specific 

safety and licensing concerns; modifying applicable standards, 

specif ications, and regulations; and defining changes in design, maintenance, 

operation, and personnel t ra in ing. Second, the TI&EP uses TMI-2 information 

to advance technology in decontamination work; radioactive waste 

immobilization and disposal; system requal i f icat ion; damaged fuel handling; 

and plant, reactor, and safety engineering. Final ly, the TI&EP distributes 

the information gained from the Program to others that are engaged in 

research and development, design, construction, operation, maintenance, and 

regulation of nuclear power plants. 
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The DOE Program is managed through the Technical In tegrat ion Off ice (TIO) 

at Three Mile Is land. This TIO integrates the various Program a c t i v i t i e s and 

supervises information t rans fe r . The TIO data bank c o l l e c t s , s tores, and 

re t r ieves program information generated during the recovery and re la ted R&D 

a c t i v i t i e s . F i n a l l y , a repor t ing system documents technical progress and 

d i s t r i bu tes such information to government and industry on a regular basis. 

The TMI-2 TI&EP is divided in to two par ts . The Data Acquis i t ion Program 

(DAP) is p r imar i l y or iented to meet research ob jec t ives . The Waste 

Inmobi l izat ion and Reactor Evaluation Progam (WIRE) is p r imar i l y or iented to 

technology t ransfer and development of solut ions to spec i f i c TMI-2 problems, 

but with the aim of industry-wide benef i t . 

The Data Acquis i t ion Program provides information and appropriate new 

technolgy in the fo l lowing d i sc i p l i nes : 

Instrumentat ion, e l e c t r i c a l , and mechanical equipment performance w i th in 

the reactor containment and aux i l i a r y bui ld ings during and af ter the 

accident 

Chemical, me ta l l u rg i ca l , and physical behavior of f u e l , c lad , and core 

components during and af ter the accident 

Fission product behavior, t ranspor t , and deposit ion during and af ter the 

accident 

Nature and extent of accident-caused physical damage to reactor bui ld ing 

surfaces, s t ruc tu ra l components, and equipment 
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Plant, system, and equipment decontamination performance 

Postaccident radioactive waste processing and disposal methods and 

systems 

Nuclear power plant public health and safety risks. 

The Waste Inmobilization and Reactor Evaluation (WIRE) Program provides 

information and appropriate new technology in the following disciplines: 

Waste Immobilization 

Handling, shipping, interim storage, and disposal of highly loaded 

resin and zeolite ion exchange media 

Shipping, storage, research and development, and disposal of 

contaminated wastes unsuitable for commercial land disposal 

Reactor Evaluation 

Prehead removal core damage assessments 

Reactor vessel head, upper plenum, and fuel debris removal and 

disposition research and development 

Reactor dissassembly data acquisition equipment and procedures 

development. 
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The TI&EP actively provides technology transfer not only from the 

nuclear industry to specific problems in the TMI-2 recovery but also from 

TMI-2 to specific applications in the industry. Examples of the two-way 

technology transfer are summarized below. 

In May, 1981 the DOE recognized that more ef f ic ient disposal of 

h igh-act iv i ty zeolites from processing the 600,000 gallons of water in the 

TMI-2 reactor building could be realized i f the zeolite were loaded to i t s 

f u l l capacity in subsequent operations. A task force of individuals with 

expertise in processing, shipping, handling, and immobilizing waste was 

called upon to evaluate the zeolite loading. The conclusion of this task 

force was that the loading on each l iner could be increased by a factor of 

six or from 10,000 Ci/ft"^ to 60,000 C i / f t ^ . In so doing, the number of 

canisters would be reduced from an estimated seventy-five to twelve 

canisters. This technology transfer from industry experts to a specific 

TMI-2 problem resulted in a savings in tranportation and handling costs 

valued at nearly one mi l l ion dol lars. The reduced number of highly loaded 

zeolite canisters w i l l be used in current DOE R&D ac t i v i t i es , and w i l l 

provide information on disposition options for high specific act iv i ty waste. 

One of many examples of technology transfer from the TMI-2 R&D programs 

to the industry occurred in the instrumentation and electr ical components 

area. Research ident i f ied that charge converters taken from TMI-2 fa i led 

as a result of accident-induced high radiation exposure. Because this 

information was transferred to the industry, the charge converters are now 

being redesigned. The manufacturer of the instrument in question offered 
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this comment on the transfer of information: " I personally am grat i f ied to 

see that the information being developed as part of the TMI-2 recovery is 

being passed on to industry so we al l can improve our products and 
2 

services." 

During the upcoming year, the TMI-2 Programs w i l l begin using an 

information feedback evaluation system designed by INPO to communicate and 

evaluate program results. This feedback system, called the Significant 

Event Evaluation and Information Network (SEE-IN), connects nuclear 

u t i l i t i e s by means of a computer conferencing system. The TI&EP w i l l 

participate in SEE-IN and w i l l thereby continue to communicate and receive 

signif icant information rapidly and ef fect ively. 

The use of the broad range of industry expertise with specific emphasis 

on the use of DOE laboratory contractors w i l l ensure that the transfer of 

technology to TMI is maximized. As the TI&EP continues i t s work at TMI, i t 

w i l l investigate viable means for improving technology transfer both from 

the industry to TMI and from TMI to specific applications throughout the 

nuclear community. 
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