Nuclear Power in Korea & Vision for the Future

Young-Il LEE

Fossil fuels have been major sources of energy for human-
ity, but there are serious drawbacks including uneven dis-
tribution of deposits in certain parts of the world and com-
plete depletion in the foreseeable future. Furthermore, fos-
sil fuels emit greenhouse gases. Although renewable en-
ergy is being developed as an alternative, there is still
much left to be solved, such as the density and economic
feasibility, making nuclear power widely needed as an im-
portant energy source. Since the construction of Kori unit
1 in 1978, Korea has not ceased to pursue new nuclear
power plant projects for the past 40 years. Such determi-
nation and experience were the cornerstone to the ach-
ievement of technological self-reliance in construction and
operation, which resulted in the development of the
OPR1000 and APR1400 reactor models with our own
technology. Korea is currently operating 21 nuclear power
plants with 7 under construction; providing approximately
31 percent of the gross national electricity generation.
Nuclear power plants in Korea have shown a outstanding
performance for the past 10 years. In 2009, the Capacity
Factor was 91.7%, about 16% higher than the world
average. By 2030, Korea will construct 19 more units in
order to ensure a stable power supply according to the

long-term national policy and a total of 40 units will be in
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operation, producing 59% of Korea’s total power generation.

Nuclear power is not only a core energy source for national
energy security but also a viable countermeasure against

world’s resource and environmental crisis.
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Fig. 1. Resource and environmental crisis in the world.
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Fig. 2. Distribution map of world resources.
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Fig. 6. Advances of nuclear power plant technology.
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Fig. 7. Status of nuclear power plants in Korea.
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Fig. 10. Comparison of operation performance among main nu-

clear power plant exporting countries in the world.
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Table 1. Comparison of Fukushima and Korea nuclear power plants.

PWR' (Korea) BWR’ (Japan)

Steam—Producing Type Indirect Loop Direct Loop

Steam Generator Installed Not Installed
CV® Volume Large Small

Reactor Coolant Water Water + Steam

special edition

Table 2. Status of Hydrogen Recombiner installed in Korea’s
nuclear power plants.

" Pressurized Water Reactor, 2 Boiling Water Reactor, ® Containment Vessel
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4) AAC DG: Alternate Alternating Current Disel Generator.

Type Status Plant Power Supply
Operable |Kori1, Shin—Kori1
PAR' Woisong 1(t12'9) Not necessary
Planned Shin—Kori 2
Shin-Wolsong 1,2
Hydrogen Recombiner| Installed The Rest Necessary

" Passive Autocatalytic Recombiner: Without power supply, Hydrogen turns
into water when it reacts to Oxygen while going through catalysts(Platinum,
Palladium efc,)
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Fig. 12. Prospects of new construction of nuclear power plants
in the world.
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