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H.6.1. BACKGROUND

Nuclear technology has played a significant role in the industrial and economic
development of the Russian Federation. Since the mid 50s industrial application of nuclear
energy for electricity production, co-generation, district heating, ship propulsion, and seawater
desalination has been developed, including all required design, construction, operation,
maintenance and life-cycle management capabilities and infrastructure.

Experience with nuclear desalination in comparison with other applications of nuclear
energy is relatively modest, but it includes design, construction, and operation since 1974 of the
only implemented commercial nuclear desalination facility in Aktau (Kazakhstan) as well as
small scale desalination facilities in nuclear powered ships (icebreakers, lighter carrier).

E.6.2. PURPOSE AND GOAL

The goal of the RF desalination programme has been to develop small power floating
nuclear seawater desalination complex based on KLT-40 reactor, originally developed for ship
propulsion, as an energy source. Russia has sufficient fresh water resource rather evenly
distributed over country territory (except for several specific conditions where sea or brackish
water desalination is required for reliable long term potable water supply) and only limited
internal deployment of this system is expected. Therefore, the development programme is mostly
oriented to external market.

Development of the floating nuclear desalination complex goes in parallel and is backed by
the project of floating nuclear electricity and heat cogeneration plant using two KLT^tO reactors.
This plant producing up to 70 MW(e) of electricity and up to 50 Gcal/ of heat for district heating
is now at the basic design stage and planned to be implemented around the year 2000 in Russia,
at the Arctic Sea area.

H.6.3. CONCEPT FOR NUCLEAR DESALINATION

(1) Reactor type

KLT-40-type reactors have for years (since the late 1950s) been used in Russian's nuclear
powered icebreakers accumulating about 150 reactors - year of successful operating experience
in harsh Arctic conditions. They have high reliability and an excellent safety record. The KLT-
40 is an upgraded modification of this type of reactors designed according to up-to-date national
standards and the IAEA's recommendations in nuclear safety. The KLT-40s are used in the last
icebreakers and "Sevmorput" lighter transport ship which is presently plying international routes
calling at foreign posts.

Main design performance of the KLT-40 are: thermal power up to 160 MW(th), steam
production capacity up to 200 t/h, steam temperature of 300° C and steam pressure of 4 MPa.
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(2) Desalination system

Design and manufacturing of sea and brackish water desalination technology and equipment
has been developing in Russia for about 40 years as well as construction and operation of
commercial desalination facilities. This is resulted in the design of upgraded HTME distillation
units DOV GTPA-840, which is supposed to be used for nuclear floating desalination plants.
Technical characteristics of the DOV GTPA are: capacity of 20 000 mVd, heat consumption of
35 MW, electricity consumption of 1MW, unit weight of 1400 tons and Unit dimensions of 25 m
x 23 m x 27.5 m.

Experience with RO technology is relatively short in Russia and nuclear desalination
projects using this technology basically rely on membranes from foreign suppliers.

(3) Integrated plant concept

Depending on utility requirements some options for floating desalination complex are
considered.

MED Option: Current development programme covers tow design concepts: Nuclear
Desalination station APES-40 equipped with one KLT-40 reactor and two DOV GTPA-840 unit
and APES-80 with two reactors and four desalination units. In both cases the KLT-40 reactor is
operated at a reduced power of 80 MW(th). Backpressure turbine are used in the nuclear and
desalination coupling scheme, this provides a possibility to produce electricity for home use and
for grid (15MW(e) net in case of APES-80).

RO Option: This design concept based on utilization of floating nuclear power plant
equipped with two KLT-40 reactors (160 MW(th) each) as an energy source for barge-mounted
RO desalination facility. Such a complex can produce up to 320 mVd of portable water or supply
electricity to grid with corresponding reduction of water production capacity.

H.6.4. SCHEDULE

Development of nuclear floating desalination plant is suspended now at the conceptual
design stage. The period of 5-6 years is sufficient to finalize design, construction and put into
operation such plant.

n.6.5. PROGRAMME ORGANIZATION

The development programme for nuclear desalination is being carried out by the design
organizations which are involved in the nuclear icebreaker programme and is co-ordinated by the
Ministry of the Russian Federation for Atomic Energy (MENATOM).

E.6.6. INTERNATIONAL CO-OPERATION

Russia has co-operated with the IAEA through participation in relevant programmes,
scientific and technical meetings. Several meetings in the framework of the IAEA's nuclear
desalination activities were hosted by Russia. Further co-operation in this area is expected and
appreciated. In addition, Russia has bilateral and multilateral contacts with other countries
interested in the development and/or implementation of floating nuclear desalination project.
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