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Abstract

Fundamental objectives and efforts to safely manage radioactive wastes generating from the
expanding nuclear power industry in the Republic of Korea are described. Management,
treatment and storage of radioactive wastes arising in different form are addressed. A long
term plan to reduce the volume of solid waste is outlined.

1. INTRODUCTION

The need for energy, especially electric energy, has been rapidly increasing in Korea. The
Korea Electric Power Corporation (KEPCO) has 16 reactors in operation, 4 reactors under
construction, and has a plan to construct 5 additional reactors by the year 2010. There are
several problems to be solved for further pursuing nuclear power projects. One is to safely
manage radioactive waste, i.e. waste has to be managed in such a manner as to protect the
general public and the environment from any undue radiological risk, thus not being an
obstacle to the development of the nuclear industry. The fundamental objectives of
radioactive waste management in Korea are as follows.

- Protection of current and future generations from unnecessary exposure to radiation from
the waste,

- Minimization of scale of repository by reducing the volume of radioactive waste to be
disposed of,

- Securing the time needed to have a repository constructed and
- Creating and keeping good relationship between KEPCO and the general public by safe

management of radioactive waste.

Both the government and KEPCO are making efforts to achieve the objectives of radioactive
waste management. Duties and organizations related to radioactive waste management are as
follows;

Ministry of Trade, Industry and Energy Resources (MOTIE): establishing electric power
development plans,
Ministry of Science and Technology (MOST): research and development, and
management of nuclear safety,
Korea Institute of Nuclear Safety (KINS): Technically supporting MOST for regulating
nuclear safety,
Korea Electric Power Corporation (KEPCO): Operation and construction of nuclear
power plants and radioactive waste repository,
Nuclear Environment Technology Center(NETEC/KEPCO): Planning and constructing
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low-and intermediate level radioactive waste repository, R & D on radioactive waste
treatment technology including LLW vitrification technology and
Korea Atomic Energy Research Institute (KAERI): R & D on HLW disposal and
utilization of spent fuel.

Korea has been trying to search the disposal site for the safe management of radioactive waste
since 1989 and selected the Gulup island in 1995. But the Gulup Island option was cancelled
owing to finding the active fault near the island.

A new plan of radioactive waste management was set up by MOCIE and approved by he
Atomic Energy Committee in 1998. A major issue of the new plan is seeking the proper
disposal site to operate the repository of Low and Intermediate Level Waste (LILW) in 2008
and the centralized interim storage facility of spent fuel in 2016. KEPCO is now preparing
the detailed project according to the new plan.

2. RADIOACTIVE WASTE MANAGEMENT

2.1 Categories

Radioactive waste can be in solid, liquid and gaseous form (physical status) and may be
divided into low, intermediate and high level according to radioactivity concentration
(4,0OOBq/g) and heat generation rate (2kW/m3). However, the Korean Atomic Energy Law
does not separate low-level waste from intermediate-level waste and these are managed
together.

Liquid waste can be divided into process drains, floor drains and laundry drains based on the
sources of waste generation. Solid waste consists mainly of spent resin, spent filter, liquid
concentrates and dry active waste.

2.2 Gaseous waste treatment

There are two methods to deal with gaseous wastes. One is the hold-up method using gas
decay tanks and the other is the filtration method using charcoal delay beds. The hold-up
method is used in Kori #1,2 and Ulchin #1,2 and the filtration method is used in Kori #3, 4,
Yonggwang #1, 2, 3 and 4, Wolsong #1,2,3 and 4 and Ulchin #3,4.

2.3 Liquid waste treatment

The evaporation method is used to treat process drains and floor drains in operating PWRs.
Both process drains and floor drains are first neutralized, then filtered and evaporated by a
waste evaporator. Distilled water is passed through demineralizers, diluted and discharged into
the sea. Evaporator bottoms are dried and solidified with paraffin.

The filtration method is used to treat laundry waste in all PWRs. Laundry waste is neutralized,
filtered and discharged into the sea. If radioactivity of liquid effluent is higher than that of
regulatory limit, it is returned into the plant and treated again.
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New power reactors under construction will have high speed centrifuges and selective ion
exchangers. Reverse osmosis technology is being considered to treat laundry waste instead of
the filtration method.

2.4 Solid waste treatment

Before 1995, liquid concentrates had been solidified with cement. But from the end of 1995,
liquid concentrates are being dried and solidified with paraffin in all PWRs.

Cement solidification had been used to treat the spent resin. The spent resin drying system
(SRDS) has been in use in Kori #1,2 from the middle of 1996, Kori #3,4 from the middle of
1998. Other reactors will operate SRDSs in 2000.

Dry active waste (DAW) is sorted by portable survey meter and sorting facility. Sorted dry
active waste which has radioactivity above the level of the regulatory limit is compacted with
conventional 10 ton compactor and then pressed by 2,000 ton super compactor. Wastes whose
radioactivity is below the regulatory limit are regarded as a kind of sanitary trash.

Spent fuel in PWRs is stored in the spent fuel pool (SFP) in the auxiliary building. SFPs are
equipped with coolers, demineralizers and skimmers. Water quality of SFP is managed to
meet the operating limit. Spent fuel from a PHWR is kept in both the SFP and the dry silo.

3. TRANSPORT AND STORAGE

3.1 Transport

Transportation of low- and intermediate- level waste is performed only within nuclear reactor
sites until there is a repository available in Korea. Box car is exclusively used only for
transport of radioactive waste to on-site storage facility.

Spent fuels also are moved to on-site neighbour reactor pool for increasing the storage
capacity using spent fuel shipping cask to be shielded from radiation.

Before transportation, radioactive waste containers are checked according to transport
procedures and moved if all requirements are meet for transport. In addition, the transport
route is checked periodically for contamination.

3.2 Storage

Low- and intermediate- level wastes are packed into 3 types of containers; metal drums,
concrete drums and high integrity containers. Each reactor site has interim storage facilities.
All radioactive waste will be stored in these facilities until a final repository is open.

Spent fuels from PWRs are stored basically in the SFP. Some spent fuels from a PHWR are
kept in the dry silo at the site. Storage capacity for spent fuels from PWRs will be extended
by installing high density racks and by building dry storage facility. The national policy, either
to reprocess or not, has not been determined yet and a centralized interim storage facility will
be built for a long term storage of spent fuel.
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TABLE 1. THE STORAGE STATUS OF RADIOACTIVE WASTE (BY 1998)

Waste type

Low level Radioactive Waste

Spent Fuel

Cumulative
Amount

52,400
(drums)

3,603
(tonU)

Storage
Capacity

99,900
(drums)

9,803
(tonU)

Saturated
year

2008

2006

4. RADIOACTIVE WASTE VOLUME REDUCTION

Volume reduction has been selected for extending the insufficient interim storage capacity of
low level radioactive waste until operating a final repository.

Reduction to 250 drums per reactor-year is a short term target and has been achieved by
improving facilities and introducing new technologies such as concentrate waste drying
system (CWDS), spent resin drying system (SRDS), high integrity container and super
compactor, which have already been mentioned before.

An aggressive long term plan is to reduce the solid waste volume to 35 drums per reactor-year
in the early part of the 21st century. This can be achieved by commercializing the technology
of vitrification.

As a result of KEPCO's continuous efforts to reduce the radioactive waste, the radioactive
waste volume could have been reduced from 550 drums per reactor-year in the early 1990s to
172 drums per reactor-year in 1998. Reduction to 150 drums per reactor-year will be achieved
in this year.
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