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Abstract

Nuclear power technology and related infrastructures are already well
established in Korea. Intensive efforts for technology advancements and new
technology development are continuously being pursued through various R&D
activities. Along with these efforts, the expansion of peaceful utilization of
nuclear energy technology for non-electric applications has also been sought
and related R&D program is currently underway particularly for nuclear
seawater desalination. The program is mainly focused on the development of
an integral advanced reactor of 330 MWt for supplying the energy for seawater
desalination as well as for power generation. Approximately 40,000 m3 /d
water production facility will be coupled with the reactor to compose an
integrated nuclear desalination system. In order to incorporate advanced
technologies such an intrinsic and passive safety features into the reactor as a
way for enhancing the safety and performance, various R&D activities are
concurrently in progress along with the conceptual development of the reactor.
Five years are planned for the completion of system development and the
construction of a demonstration plant will follow.

1. Introduction

Nuclear power in Korea since its first introduction in 1978 has revealed
that it can supply the electric energy more efficiently and economically
compared to the conventional fossil fueled power. In addition, the heavy
dependence of fossil energy resources on the supply from abroad has resulted
in receiving more attractive attention on the nuclear energy. The nation's
understanding of the importance of energy security and thus of nuclear energy
role based on above facts has led to the current remarkable growth in nuclear
energy industry. Furthermore, the continuous growth in nuclear energy
utilization made the government pursue the nuclear technology development
program for the level-up of technology self-reliance which would be essential
for growth and improvement of national economy. The nationwide consensus
of the necessity of securing the nuclear energy technology concluded to carry
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out a long-term effort with close cooperations between the government and
nuclear industries. Approximately ten-year long efforts came now close to the
successful completion of self-reliance in nuclear technology. However, the
efforts will continue for improvements and advancements in the related
technology to meet the demand of advanced technology in the coming future.

To the present, the nuclear energy technology in Korea has been
fundamentally developed for its utilization in electric power generation. As
the result, the level of nuclear power technology, engineering capability and
associated infra-structures are well advanced and fully established. Also,
accumulated experiences in nuclear power plant operation largely contributed
to the advancement of nuclear energy technology. Based on these well
established technology and accumulated experiences, Korea is now putting
other efforts to further expand the peaceful utilization of nuclear energy for the
non-electric industrial applications. Some R&D activities had been previously
performed with respect to possible utilization of nuclear energy for district
heating and co-generation. The utilization of nuclear energy for the seawater
desalination became a practical area of interest for expanding our nuclear
application. Although the demand of non-electric applications of nuclear
energy in Korea is not forseen to be required in the coming very near future(m
any immediate future) in the commercial aspect, the consideration of increase in
energy usage due to more complicated industrialization, change of natural
environments, and concerns in energy resources brights the prospects of its
future. All these non-electric application of nuclear energy basically requires a
nuclear reactor which should be properly designed in accordance with its
purpose of utilization. Many studies pointed out that small or medium sized
nuclear reactors can be effectively and economically utilized for the non-electric
applications. Hence, the previous efforts have been focused on the
development of advanced small/medium-size reactors and its related
technologies.

This paper will briefly look over the nuclear power program in Korea, and
then previous R&D activities regarding the efforts for the application of nuclear
energy to the non-electric fields. The current efforts for developing an
advanced nuclear reactor to be utilized as an energy source for the seawater
desalination will then subsequently be described.
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2. Nuclear Power Program in Korea

2.1 Construction of Nuclear Power Plant

In 1995, ten nuclear power plants under operation produced electricity,
67,029 GWh, by sharing 36.3 % of total electricity generation in Korea. This
high sharing by nuclear energy is prospected to continue for the coming
another ten years, according to the plan of nuclear power plants constructions.
The government announced in 1995 the modified plan of electricity demand
and supply which extends the previous plan of by 2006 to 2010. According to
the modified plan, eighteen more nuclear power plants will come into
operation by 2010 from 1996. Table 1 summarizes the construction plan of
nuclear power plants. As noticed from the Table, all 1000 MWe PWRs except
Yonggwang #4 are Korean Standard Nuclear Power Plants designed by using
our own technology established from the long-term efforts for self-reliance in
related nuclear technology. In order to meet the growing demand of electrical
energy, the large-scale power plants with Next Generation Reactor (NGR) will
also be constructed. The NGR has been being developed since 1993, and the
design will be completed by 2001 for the commercial operation of its first unit in
2007.

2.2 Strategy for Nuclear Power Technology Development

Nuclear energy and its related technology were considered as an essential
factor for the continuous national economy growth and improvements. This
fundamental understanding drove the nation to put great efforts for
establishing the self-reliance in nuclear technology to be eventually
independent of foreign technologies. As shown in Figure 1, the nuclear
technology indigenization started in 1981, firstly for PHWR fuel localization
and then expanded to the PWR system areas including manufacturing of
equipments. Nuclear fuel localization was successfully completed, and the
level of technology self-reliance for PWR systems reached 95% as of 1995. The
efforts will be continued to enhance the capability and to improve the
technology toward advancement. The continuing nationwide efforts will
come up with the complete development of our own next generation reactor
technology by 2001. Utilizing these well established and advanced
commercial technology, the technology development for non-electric
application of nuclear energy is underway in parallel with various programs for
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Table 1. Construction Plan of Nuclear Power Plants

No.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

Unit Name

Yonggwang

Wolsung

Ulchin

Wolsung

Ulchin

Wolsung

Yonggwang

Yonggwang

Ulchin

Ulchin

New Unit

New Unit

NGR

NGR

NGR

NGR

New Unit

New Unit

#4

#2

#3

#3

#4

#4

#5

#6

#5

#6

#la)

#2

#lb)

#2

#3

#4

#3

#4

Reactor Type

PWR

CANDU-PHWR

PWR

CANDU-PHWR

PWR

CANDU-PHWR

PWR

PWR

PWR

PWR

PWR

PWR

PWR

PWR

PWR

PWR

PWR

PWR

Capacity
(MWe)

1000

700

1000

700

1000

700

1000

1000

1000

1000

1000

1000

1300

1300

1300

1300

1000

1000

Commercial
Operation

March

June

June

June

June

June

June

June

June

June

June

June

June

March

June

March

March

March

1996

1997

1998

1998

1999

1999

2001

2002

2003

2004

2005

2006

2007

2008

2008

2009

2009

2010

a) The construction site for new units is not determined yet.
b) NGR unit represents the Next Generation Reactor.

advancement of existing nuclear technology. The current focus for non-
electric application of nuclear energy is primarily on the development of
small/medium-sized nuclear reactor and its associated technology to use it as
an energy source for seawater desalination. In addition, various efforts for
developing nuclear technology include activities for developing the liquid
metal reactor and related technology, which will play a major role for electricity
generation in coming a few decades in Korea.
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Figure 1. Strategy for Nuclear Power Technology Development in Korea



3. R&D Programs for Non-Electric Applications of Nuclear
Energy

Since late 80's, Korea has been interested in expanding the application of
nuclear energy to the non-electric purposes. The interests were primarily
focused on the feasibility study regarding reactor development for cogeneration
and/or district heating. These R&Ds were shortly carried out with the
financial support from the government. The brief descriptions on the previous
R&D activities are as follows :

3.1 Development of Design Technology for Co-generation Reactor

The objective of this R&D program was to study the technical feasibility
for developing a 50 MWt co-generation reactor and related design technology.
To investigate the necessary design technology and reactor concepts, the
SECURE-P (PIUS) reactor was chosen as the reference concept. Along with
various evaluations on design and safety concepts of SECURE-P reactor, a wide
range of investigations on development status and technologies of advanced
reactors was also carried out. The program was performed jointly with Korea
Electric Corporation and Korea Electric Power Company. Based on those
investigation and evaluations, the preliminary design concepts for Korea Pilot
Reactor-1 (KPR1) were established with identification of design technologies to
be tested and verified for the successful development. Furthermore, the study
was concluded with recommendations for further R&D.

3.2 Development of Nuclear District Heating Reactor

A wide range of preliminary studies on the prospects and development
status of district heating reactors was carried out in 1990. In conjunction with
the preliminary study, further works continued in 1991. This R&D aimed to
establish a design concept of a 10 MWt nuclear district heating reactor and to
study the techno-economic feasibility for development of a nuclear district
heating reactor with passive and inherent safety concepts. Studies were
performed in the areas of economic evaluation compared with LNG and oil
heating method, site selection, environmental assessment, compatibility with
existing facilities, licensing plans, etc. Pool type reactor concepts were
preliminarily established with respect to the major systems. The preliminary
safety analysis showed that the reactor concepts provide higher reliability.
The study recommended that the development of a nuclear district heating
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reactor should be carried out only after establishment of a suitable utilization
plan of the reactor.

4. R&D Programs for Non-Electric Applications of Nuclear
Energy

4.1 General and Purposes

Along with nationwide efforts for advancement of nuclear power
generation technology, various applications of nuclear energy technology to
non-electric areas have been extensively studied in an effort to expand the
peaceful utilization of nuclear energy and to widen and deepen the domestic
nuclear technology capability.

Among these non-electric applications of nuclear energy, the nuclear
sea water desalination has been recently received most attractive attentions. No
matter what areas are concerned with the nuclear energy utilization, the
suitable energy source - a nuclear reactor - should be a prerequisite. In this
regard, five-year R&D project for developing an advanced small/medium-size
nuclear reactor was started from the middle of 1996 by Korea Atomic Energy
Research Institute under the government financial support, in cooperation with
domestic nuclear industries. The project aims to develop a 330 MWt advanced
integral reactor (SMART : System-Integrated Modular Advanced Reactor) and
to eventually couple with a desalination facility to compose of an integral
nuclear desalination plant. Since the desalination technology is already well
established, the major effort for the program is focused on the suitable reactor
system development. The reactor will provide energy to the seawater
desalination facility and also produce the electricity which will be connected to
the grid.

The project consists of three phases : conceptual development phase (1996-
1997) for nuclear reactor systems including fuel and plant systems, basic
development phase (1998-2000), and final design and construction of a
demonstration plant (2001-2005). As a demonstration purpose of seawater
desalination with nuclear energy, the integral nuclear desalination plant will
produce approximately 40,000 m3/day desalted water. The remaining energy
will be produced in the form of electricity. The most suitable desalination
process will be also investigated and selected for the design in later phase.
This paper will thus mainly describe a nuclear reactor to be developed
throughout the program.

237



4.2 System Description of SMART

4.2.1 Reactor Core and Fuel
The core is rated at 330 MWt with potentially 57 modified Korean

Optimized Fuel Assemblies, as shown in Figure 2. The average power density
is approximately 63 kW/1 which is much lower than that of conventional PWRs.
The low power density and thus increased thermal margins with regard to
critical heat flux ensure the core thermal reliability under normal operation and
accident conditions. The core is designed to operate without the need for
reactivity control using soluble boron over the whole power range. The
elimination of soluble boron from the primary coolant is a major potential
simplification for the advanced light water reactor. From the viewpoint of
reactor control and safety, soluble boron free operation offers potential benefits
through the presence of a strong negative moderator temperature coefficient
over the entire fuel cycle and therefore improves reactor transients and load
follow performance.

The fuel design will be based on the existing Korean Optimized Fuel
Assembly (KOFA) design technology. Most design parameters of fuel rods are
the same as those of KOFA except the effective fuel rod length which will be
reduced tentatively to 200 cm. Fuel utilizes low enriched uranium dioxide
which is operated at a low specific power density (24.5 kW/kgUO2). The
uranium enrichment of the fuel is selected to achieve the single batch operating
cycle. The modified KOFA consists of 236 fuel rods, 24 guide tubes for control
absorbers, 28 burnable poison rods, and 1 guide tube for central in-core
instrument. Table 2 shows major design parameters of the conceptually
designed fuel and reactor core.

4.2.2 Primary System
Figure 3 shows the general arrangement of the integral reactor vessel

assembly and its internal structures which is currently under conceptual
development. As generally notified, the SMART has similar concepts in major
components arrangement compared to other integral reactors. Major
characteristics of the SMART are represented with helically-coiled modular
once-through steam generator, vertically mounted reactor coolant pumps, and
self-presurizer. The current design concept is capable of reduced power
operation when a pump is failed.
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Fuel Assembly with Control Cluster

Fuel Assembly without Control Cluster

Figure 2. The Core Loading Model of SMART

JF Steam Generator

Twelve modular once-through steam-generators using helically-coiled
tubes are located within the reactor vessel in the annular space between the core
support barrel and the reactor vessel inner wall. The secondary coolant is
completely evaporated in a single pass through the steam generators. Each
module has 330 titanium alloy tubes with 3.515 m effective cooling height and
0.728 m in diameter. Each steam generator module also has six steam and
feed water headers, respectively.
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Table 2. Basic Design Parameters of SMART

Design lifetime

Thermal Power

Primary Circuit

Design Pressure

Operating Pressure

Coolant Flowrate

Core Inlet Temp.

Core Outlet Temp.

Reactor Core and Fuel

Moderator

60 years

330 MWt

17 MPa

12.7 MPa

2.0x103 kg/sec

285.6 °C

315.0 °C

H2O

Fuel Low Enriched UO2

FA Shape

No. of FAs

Power Density

Square 17x17

57

62.6 kW/1

Avg. Linear Power Density 11.3 k W / m

Fuel Lifetime

Effective Core Height

Effective Core Dia.

Average Burnup

1500 EFD

2 m

1.82 m

36,900 MWD/MTU

Steam Generator

Type Modular Helical Once-through

No. of S/G modules 12

Steam Temperature 273.9 °C

Steam Pressure 3.0 MPa

Superheat 40 °C

Feedwater Temp 180 °C

Feedwater Flowrate 152.7

kg/sec

Reactor Coolant Pump

Type Glandless, Wet winding Canned Motor

No. of RCPs 4

Containment Overpressure Protection

Type Passive, Steam Driven Injector

Safety Systems

Decay Heat Removal

Passive, Natural Convection

Reactor Shutdown

Control rod/liquid Absorber

ECCS Not Required

In the performance and safety aspects, six steam headers - one from each
module - are connected to one steam section to construct total of twelve
independent steam sections, and same number of feedwater sections. This
concept is eventually to minimize the impact of steam generator tube rupture
accident on the reactor system. When the tube rupture accident is detected,
the associated feedwater and steam headers will be isolated to reduce the flow
rate by amount of 1/72. Figure 4 shows the top view of the reactor vessel
focusing on the steam generator arrangement. The different shapes of the
steam generator module indicate views from different angles.
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DRIVE Or CONTROL

BLOCK Of PROTECTIVE
P1PCS

Figure 3. General Arrangement of The Integral Reactor Vessel Assembly

M Pressurizer

The self-pressurizer consists of two major components. One is a
compensator tank inside the reactor pressure vessel which is filled with water,
steam and nitrogen gas. This compensator tank is connected to the primary
system by a pipe. The primary system pressure is maintained equal to the
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Figure 4. Top View of The Reactor Vessel Assembly

nitrogen partial pressure plus the steam pressure. The other major component
is the gas tanks which is connected to the compensator tank. The gas tanks are
isolated from the compensator tank in normal operation condition. To
determine the sizes of the compensator tank and gas tanks, the amount of
primary coolant volume change between the cold shutdown and hot full power
conditions, the solubility of the Nitrogen gas, etc. are taken into account. The
volume of gas space is large enough to prevent safety valves from opening
during most severe design basis transient.

* Reactor Coolant Pumps

Canned motor pumps are used as the RCPs. The canned motor pumps
do not require pump seals, so that pipe penetrations and seal water
maintenance systems, which are adopted in standard commercial NSSS design,
can be removed and thus the small LOCA consideration during station blackout
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can be eliminated. The reactor is designed to operate reduced power level
(75% rated power) when one pump is failed. A device to prevent reverse flow
in this situation is installed in the suction pipe of the RCP. The RCPs are
vertically installed for the efficient space utilization. During normal power
operation, the speed of RCPs is maintained constant. A speed sensing device
is installed to generate a RCP trip signal to protect RCP motor. The RCPs are
also designed to be operated at reduced speed to remove decay heat when the
reactor is shutdown.

M Control Element Drive Mechanism

Soluble boron free reactivity control concept leads to an increased number
of CEDM's, and reactor start-up with nuclear heating requires fine positioning
capability of the control rods. The magnetic jack type CEDM used in the
Korean Standard PWR is considered to be inadequate for this project because of
its stepwise positioning capability and diagonal installation requirement with
respect to fuel assemblies due to relatively larger size. Two different types of
CEDM's are under investigation in order to meet the requirements of
compactness and fine positioning. Type I is driven by a brushless DC servo
motor. The rotational movement of the rotor is converted to linear movement
through ball nut assembly and lead screw. The use of a brushless DC servo
motor with rare earth permanent magnet rotor allows a maintenance free
operation of the motor and a high seismic resistant design is possible. Type II
is driven by a linear step motor. Electric current pulses applied to the linear
step motor directly moves the control element assembly up and down without
any conversion mechanism of rotational - translational movement. Thus a
simple and compact design can be achieved. Major R&D topics for CEDM's
are the development of a split ball nut assembly working at high temperature
for Type I and the improvement of seismic resistance in case of Type II.

4.2.3 Engineered Safety Features
The conceptual safety design of the SMART centers around enhancing the

inherent safety characteristics of the reactor. Thus, the passive safety
principles on which most small and medium reactors rely are pursued. The
design principles to enhance the inherent safety characteristics of the co-
generation plant are:

• Design power density to heat capacity ratio to be low such that fuel
element temperature rise under accident conditions is low;
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B Design core with sufficiently negative moderator temperature
coefficient to realize no soluble boron core and to yield beneficial
effects on self-stabilization and limitation of reactor power;

H Design reactor vessel to be an Integral type to eliminate large primary
coolant pipes such that the possibility of large break loss of coolant
accidents by pipe break is not possible;

Wk Design large pressurizer operating on passive principles to
significantly reduce pressure increase for decreased heat removal
events;

• Design large volume of primary coolant to provide more thermal
inertia such that plant is more forgiving;

H Design RCPs operating without seals to eliminate the potential for
seal failures, a concern during station blackout;

H Design safety systems to be passive to simplify the design by
eliminating the need for multiple redundant safety systems with
associated redundant safety grade power supplies.

Reactor Shut-Down System
The reactor shut-down system is composed of the control rods and the

emergency liquid absorber injection system. The reactor trip at emergency is
accomplished by rapid insertion of the control rods into the core following the
drive mechanism de-energization, which is actuated by trip signals from the
automatic control system. In case of failure to actuate the electromechanical
protection system, the reactor shutdown is accomplished by the emergency
liquid absorber injection system. Activation of the system is done by manually
opening valves in the pipelines connecting the system to the reactor. Both
shutdown systems ensures the reactor shutdown, and its shutdown margin is
sufficient enough to keep the cold clean reactor in a subcritical state.

Safeguard Vessel
The engineered safety features include a safeguard vessel which

completely encloses the whole reactor vessel assembly. This feature is not
shown in Fig.3. Isolation valves are installed in all pipelines penetrating
safeguard vessel to confine primary coolant inside the safeguard vessel in all
design basis accidents.

Residual Heat Removal System
For the normal decay heat removal as in the case of cooling down for

maintenance and refueling, the steam generators with turbine bypass system
are used to remove the decay heat where heat is rejected through the
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condensers. This can be achieved by natural circulation on the primary side
but requires feed pumps and other equipments on the secondary system. If
the secondary system is not available, active decay heat removal system with
steam generators are used to remove decay heat and heat is rejected through
the component cooling system.

Should there be no ac power available, decay heat is removed by natural
convection system which only requires battery power to operate the initiation
valves and passive residual heat removal system which is composed of steam
generators and heat exchangers immersed in the external cooling water tank.
Ultimately, the heat is rejected to the atmosphere. The water in the external
cooling water tank is designed with sufficient quantity to guarantee 72 hour
grace period before operator intervention is required.

Emergency Core Cooling System (ECCS)
The possibility of large break loss of coolant accident is inherently

eliminated by integrating the primary system, and the compensating tank in the
pressurizer is sized to be large enough such that chemical and volume control
system (CVCS) could be isolated during normal power operation. These
design features eliminates conventional emergency core cooling system.
However, the break in the sampling line or instrument line could be the source
of the small loss of primary coolant. To provide emergency coolant, the core
makeup circuit is used to inject coolant into the reactor vessel. The core
makeup circuit is in turn connected to the refueling water tank which contains a
large quantity of water. Since the safeguard vessel retains all primary coolant
and the reactor vessel is always flooded, there is no possibility of the core
uncovered.

Containment Overpressure Protection System
Since the maximum pipe break is small due to the design nature of the

SMART, the containment is pressurized at a slow rate in the case of related
accidents. Energy released to the containment through the break point is
removed using the steam injector driven containment spray system to prevent
exceeding the containment design pressure. The steam injector is a simple,
compact passive pump that is driven by supersonic steam jet condensation.
The steam injector can operate even by atmospheric pressure steam. The
steam from break point is supplied to the steam injector. The steam injector
pumps up the water from a water storage tank on the ground to the spray
nozzle located at the top of the containment.
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Preliminary evaluations and analyses for the system performance and
safety of the SMART under conceptual design are currently in progress to
investigate the technical feasibility of the design concepts. Modifications
and/or some changes in those concepts described above may be expected based
on the results of those analyses.

4.3 Research and Development (R&D) Activities

To evaluate the characteristics of various passive safety concepts and
provide the proper technical data for the conceptual design of the advanced
integral reactor, the following R&D activities are being concurrently performed.

• No Boron Core Concept:
The use of no soluble boron in the core design causes to utilize large

amount of burnable absorbers to properly hold down the excess
reactivity at the beginning of cycle and to install considerable number of
control rods for the reactor control and operation. The optimization in
the number of burnable absorbers and control rods is required with
respect to the reactivity compensation with fuel burnup and reactor
control through the cycle, and this study in conjunction with the
extended fuel cycle are thus investigated in this R&D subject.

• Natural Circulation Phenomena for Integral Reactor:
To investigate the core cooling capability by the natural circulation

flow when motor pumps are not operable, an experimental test loop is
being designed. A computer code is being developed to model the
thermo-hydraulic behavior of the primary circuit.

• Noncondensible Gas Heat Transfer:
Noncondensible gas, which can generated from the dissolved gas in

the coolant or the gas filled pressurizer, generally reduce heat transfer
capability. To investigate thermo-hydraulic and heat transfer
phenomenon when the noncondensible gas coexists in the reactor core,
an experimental test facility is being designed. A computer code is
also being developed to model the behavior of the noncondensible gas.

9 Flow Instability and Thermal Design of Once Through Steam
Generator:
The thermal hydraulic design and performance analysis computer

code, ONCESG, for a once through steam generator has been developed.
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An experimental study is being performed to generate the heat transfer
correlation and pressure drop correlation of the helically coiled tube once
through steam generator. To understand possible instabilities in the SG
secondary side, the multi-channel flow instability experiment is being
planned.

• Steam Injector Application for PCCS:
An experimental study is being conducted on a steam injector driven

passive containment cooling system. A computer code is being
developed to model the thermo-hydraulic behavior of the steam injector.

5. Prospects of Nuclear Energy Utilization for Non-Electric
Applications

Although there are some opinions against nuclear energy utilization, it is
widely understood that the nuclear energy is vital to the continuous
improvements and advancements of nation's economy and industrialization,
since no alternative energy option is promising at present. In this regard,
nuclear power generation and its technology advancement will continue to
meet the demand of electricity consumption.

Along with continuous deployment of nuclear power generation, non-
electric applications of nuclear energy technology have received an attractive
attention in Korea. Premature interests were focused in using nuclear energy
for district heating and co-generation. However, the need was not so much
crucial to drive the efforts for the favorite directions compared to the power
generation. The nuclear district heating is not expected to be implemented in a
near future mainly due to the strong public movement against the nuclear
energy. However, the drought experienced due to the climate anomalies and
the worsening level of pollution have reduced available clean inland water
resources significantly for a number of years. The industries were severely
impacted due to the lack of process water. Thus, securing stable supply of
clean water has been an important issue in industry societies. The desalination
of seawater is widely understood as a favorable solution to the water resources
issue. If this is the case, the concern is an energy option for the desalination
facility. The limited natural energy resources and its usefulness in other
industrial areas again provide a considerable option for the energy source such
as for the power generation. Since the necessity of nuclear desalination is
widely understood at the present time, the prospect of its realization seems
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positive. Well established nuclear technology, associated infra-structures, and
desalination technology in Korea will provide another good momentum going
for nuclear desalination in the coming future which is not far away.

6. Summary

Nuclear energy technology has greatly contributed to the nation's
economy growth and improvements in Korea. Limited natural energy
resources is expected to continuously drive the nation to rely more on the
nuclear energy utilization. So far, nuclear energy utilization and its
technology development has been primarily focused on nuclear power
generations, although a few R&Ds on the utilization of nuclear energy for non-
electric applications such as nuclear district heating and co-generation were
prematurely carried out with respect to basic technology development and
feasibility search. However, it has been fundamentally understood that
expansion of peaceful use of nuclear energy will eventually contribute to the
nation's continuous development, when considered the role of nuclear energy
in supplying the electricity to meet the domestic demand. In this regard,
various applications of nuclear energy rather than only to power generation has
drawn interests recently in the country. Nuclear energy utilization for
seawater desalination has become a particular area of interest in the aspect of
clean and fresh water shortage due to the pollution from industrialization and
the severe drought experienced for a past few years. In order to be ready for
the technology demand in the coming future, a ten-year project for developing
a nuclear desalination facility has been launched in 1996 by focusing on the
development of a highly safe and reliable small-sized (330 MWt) advanced
nuclear reactor for supplying the energy to the desalination system. The
project is executed by the government financial support and in cooperation
with nuclear industries. The reactor and other systems are currently under
conceptual development, and the integrated nuclear desalination system is
expected to be constructed from the early turn of the century.
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