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Co-generation power plants (CPP) are widely used in Russia with its harsh climate and low temperatures.
The EU directive encourages further development of co-generation plants as the most efficient and rapid
way of energy saving and reduction of CO2 emissions. Nuclear power facilities can be used efficiently at
co-generation power plants.

The author discuss requirements for nuclear co-generation power plants (NCPP) from the viewpoint of
power level, safety and economics, and look into various approaches towards development of dedicated
reactor systems and nuclear units for NCPP so as to meet these requirements. It is shown that the most
effective approach is consistent implementation of the principles of design simplicity and passive operation
of the main reactors systems and components. The implementation of this approach is illustrated on the
example of two Russian developments - VK-300 (Russian SBWR) and RUTA (a pool-type facility).

The paper describes in detail the findings of a feasibility study on a project of a co-generation nuclear plant
in the Arkhangelsk region of Russia. The CNPP's total power is planned to be 1000 MW(e) and district-
heating heat production capacity 1600 Gcal /h. The study has proved the feasibility of NCPP construction
in the Arkhangelsk region in terms of engineering solutions, economics and, importantly, from the
viewpoint of social benefits.

The prospects for NCPP development in Russia are analyzed. Considering the increasing global trend
towards the use of desalination and the stable growth of demand for such techniques, Russia has been
paying great attention to this technology.The authors look into the prospects of NCPP application for sea
water desalination.

A Nuclear Desalination Complex (NDC) with VK-300 reactor facility is described as an illustration.

The most attractive option is coupling of a VK-300 energy source with distillation desalination units
operating based on a multi-stage evaporation principle (MED). This is an effective NDC structure allowing
extraction of turbine steam to supply heat (via an intermediate circuit) to a desalination system producing a
high-quality distillate. A nuclear plant consisting of two VK-300 facilities can supply heat to a desalination
complex with the output of 300.000 m3/day, which allows distillate production at a cost of 0.58 dollars/m3.
In this case, 357 MWe can be used to produce electricity at a cost of 0.029 dollars/kWh.

The cost estimates have demonstrated that nuclear desalination facilities with RUTA reactors would be
competitive with fossil fuel plants of the same capacity in the regions relying on expensive imported fuel.
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Another technology that offers a wide range of non-electricity applications is high-temperature gas cooled
reactor (HTGR). The paper discusses HTGR application for production of synthesis gas (mixture of CO
and H2) by way of black and slate coal gasification, in radiation and chemical processes (such as
polymerization of polyethylene, organic concrete, etc.), and in hydrogen production (steam conversion of
methyl hydride, high-temperature electrolysis of water, thermochemical cycle). This seems to be the most
expedient way - technically and economically - of HTGR application.
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