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Korea Research Reactors 

Characteristics 

 The construction of the first Korea research reactor (KRR-1) was started in July 1959 and 
was reached its first criticality on March 19, 1962. The KRR-1 was utilised for the basic test of nuclear 
characteristics and for the education of the students of nuclear engineering until it was shut down in 
January 1995. The second Korea research reactor (KRR-2) came into operation in 1972 and enabled to 
widen the research on the nuclear characteristics and to produce several radioisotopes and relevant 
labelled compounds. 

 The KRR-1 was the TRIGA Mark-II type and had an open pool and fixed core. It had been 
operated for 36,000 hours and total heat generation during operation was 3,700 MWh. The fuel was 20 
% enriched uranium-hydride and water was used as a moderator and coolant. The KRR-2 was TRIGA 
Mark-III type of open pool and movable core, and fuelled with 70 % enriched uranium. Total 69,000 
MWh was generated during 55,000 hours operation. And water was used as a moderator, coolant and 
reflector while for the KRR-1 the graphite was used as a reflector. 

 Both reactors are located in Gongneung-dong, Seoul. The site had been formerly owned  by 
the Korea Atomic Energy Research Institute (KAERI) before it was sold to the Korea Electric Power 
Company (KEPCO). The total area of the site is 48,000 m2 and the ground space of building is 7,800 
m2. The estate of the site and buildings was transferred to KEPCO, but KAERI is still responsible for 
the decommissioning of KRR-1 and 2 as a licensee of the operation as it is defined in the Korea 
Atomic Energy Act.  

Decommissioning Project 

 In 1996, it was concluded that KRR-1 and KRR-2 would be shut down and decommissioned. 
The main reason for the decommissioning was that the facilities became old and has become 
surrounded by the urbanised community.  And many difficulties, including the higher cost, were faced 
according to the enhanced regulations. Another reason was the introduction of a new research reactor 
‘HANARO’ in 1995. The new reactor can satisfy all the domestic needs of the research reactor 
utilisation in Korea.  
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 A project to decommission the reactors was launched on January of 1997 with a goal of 
release of the site and buildings for unrestricted use by 2008. All the radioactive wastes generated are 
to be transported to the national repository, planned by the Korea Hydro and Nuclear Power Company 
(KHNP), and the final evaluation of the residual radioactivity will be made before the clearance of the 
site.  

 As a first step of the project, a decommissioning plan, including the assessment of the 
environmental impact and the quality assurance program, was prepared and submitted to the 
government in 1998. It was approved, after its safety evaluation, by the Korea Institute of Nuclear 
Safety (KINS) in November of 2000. After some preparative works such as documentation of 
procedures, the decontamination and dismantling works for the laboratories and hot cells of KRR-2 
were started in September, 2001 and finished in December, 2002.    

Waste Management 

 The spent fuels that had been generated from the reactors were transferred to the United 
States in 1998 and no spent fuel remained at the site. All the liquid waste, both operational and 
decommissioning, was very low in its radioactivity and was treated in a natural evaporation facility of 
200 m3/year capacity, developed by KAERI.  Especially the laundry waste was treated in a membrane-
filtering unit for the removal of surfactants before being introduced to the natural evaporator. The solid 
wastes were segregated and packed in the container of 4 m3, designed according to the ISO-1496, and 
also in the normal 200-liter drums. The containers and drums will be stored in the reactor room of 
KRR-2 until they are transferred to the repository in 2008. 

 The total amount of the radioactive solid waste, to be generated during the decommissioning, 
was estimated to be 168 m3 for KRR-1 and 453m3 for KRR-2. Much of the radioactive waste was due 
to the removable surface contamination and it can further be re-segregated after chemical 
decontamination.  In Korea, there has not been any clearance level, defined in the regulation, but a 
criterion of 0.4 Bq/g for beta-gamma was approved by the authority and is to be applied to the project. 
The releasable waste will then be discarded according to the prescribed route after the assessment of 
environmental impact and the evaluation of dose rate to the public. 

Uranium Conversion Facility 

Facility Characteristics 

 The uranium conversion facility, with an annual capacity of 100 ton-U, is located within the 
KAERI site in Yuseong, Daejeon. The total area occupied by all facilities, including the utility supply, 
is 1,550 m2 and the building is three floored and divided into ADU process zone and AUC process 
zone. The facility mainly consists of vessels, tanks and many pipes of stainless steel used for the 
purification and conversion of uranium ore concentrates to uranium dioxide powder through ADU 
(Ammonium Di-Uranate) or AUC (Ammonium Uranyl Carbonate). The contamination level of the 
surfaces of equipment and epoxy-painted wall and floor were ranged from 0.12 Bq/cm2 to 5.5 Bq/cm2 
for alpha and 33.4 Bq/cm2 to 639 Bq/cm2 for beta-gamma. There are two concrete tanks, called 
‘lagoon’, for the liquid waste collection and the area of these lagoons is 760 m2. The water collected in 
the lagoon was naturally evaporated, and the remained sludge waste is mainly composed of nitrate salt 
of ammonia and sodium. 
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Decommissioning Project 

 The uranium conversion facility was commissioned in 1982 for the development of the 
production technologies of nuclear fuels. And the facility was later modified for more automatic 
operation and the AUC process was added to meet the enhanced specification of nuclear fuels of 
PHWR till 1998.  Around 350 tones of uranium dioxide were produced and supplied to KEPCO for 
the fuels of Wolseong-1 before it was shut down in 1993. Finally it was decided that the facility would 
be dismantled because of the deterioration of equipment and of the higher production cost due to its 
small scale. A project for the decommissioning was started in 2001. According to the article 55 of the 
Korea Atomic Energy Act, a decommissioning plan, including the environmental assessment and 
quality assurance program, has been prepared, submitted to the government and is being evaluated by 
KINS. After the approval, the decontamination and dismantling works is anticipated to start before the 
October of 2003 and will be finished in 2007. 

Waste Management 

 The total amount of radioactive solid waste, to be generated during the decommissioning, 
was estimated to be 380 m3, including the treated lagoon sludge waste. In this facility, only natural 
uranium was handled and therefore all the radioactivities were due to the removable surface 
contamination of uranium materials. And the introduction of chemical decontamination would 
significantly reduce the volume of the generated radioactive waste. The same concept and practice for 
the waste management as defined in the planning of the reactor decommissioning, were applied to the 
decommissioning of the uranium conversion facility except the level of release of 0.04Bq/g for alpha. 


