
the industrial partners have not yet startet their work, with a few exeptions, 
due to the delay in ordering the planning phase of the HTR-500 project by the 
German utilities. 

The work of EIR is going on continously . 

Another effort in Switzerland is directed to the development of a small 
heating reactor, in the power range of 10 to 50 J"IW, for district heating. 

In recent years three concepts have been investigated in parallel, under 
the direction of the Swiss authorities. Two of these are LWRs and one 
is an HTR pebble-bed reactor. These concepts have been evaluated in the 
course of this summer by several groups of experts . It is likely that their 
recommendation will be to abandon one of the LWR concepts and to continue 
the development of the two remaining designs, with emphasis on the HTR variant. 

The next phase will consists of more detailed engineering and safety studies, 
as well as an investigation of such questions as structures^ location, financing 
and licensability in view of the possible construction of a pilot plant in the 
near future. 
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After more tha:i 30 years of its development the nuclear energy (NE) has 
kept a noticeable place in the world power production, having demonstrated, in 
the whole, high reliability and safety for the public and environment. 

With oil and gas prices being continuously changed on the world market, 
HPPs have become competitive with the conventional power plants. 

At the same time the recent serious accidents have shown that the world 
NE development entails a real danger which may be of international character 
/1/. 

Further NE development requires ensuring a reliable protection of the 
public, operating personnel and environment against the radioactive effect. 
This problem becomes most acute in connection with the need of expanding the 
regions of NE application for industrial and district heating and process heat 
production, which will lead inevitably to siting the energy sources maximum 
closely to the consumer. In such large-scale HE development the probability 
of severe accidents with a significant radioactivity release must not exceed 
10 -^ - 10~ 6 1/reactor year, which will require radical improvement of the 
existing nuclear sources and increase in the reliability of their system and 
equipment and development of quite new reactor concepts and reactor 
technologies. 

To a significant degree safety criteria are met by the high-temperature 
gas-cooled reactors (HTGR) whose core has no metallic structural materials and 
uses graphite and ceramic fuel as the main components, and whose coolant is an 
inert gas, helium. These HTGR features permit high temperatures to be 
obtained and the nuclear fuel to be effectively used. 

In the USSR R and D work on a number of pilot plants of various power 
ratings are being carried out as well as investigations for HTGR applications. 

The analysis of the heat energy markets in several industrialized 
countries has shown that in addition to the conventional high-power Nps 
created recently, there is the need for development of a new concept of a 
small-and medium-power energy source having power utilization coefficients and 
high safety which could meet the requirements of continuous processes. 

The VTR-M modular reactor with a unit power of 200-300 MW(th) is 
considered as such a low-power pilot unit /2,3/. 

The power needed for large industrial complexes is reached by use of 
several (2-5) one-type modular reactors, which also permit to have the 
necessary thermal power reserve. 



At present various modular reactor designs which differ in the 
arrangement (integrated or block) of the main equipment, direction of the 
helium flow, number of loops of the main reactor cooling system, presence of 
auxiliary cooling loops, etc. are being developed. 

In the USSR the following concepts for small HTGRs are being investigated! 

The first variant is the modular reactor VTR-265 (265 MWth) with 
integrated arrangement of the primary equipment in a single prestressed 
vessel. The pebble-bed type core is located in the bottom part of the 
vessel. In the top part the steam generator and control rod drives are 
accommodated. Two gas blowers sets on the extension pipes move the gas 
coolant upward. Two independent systems of reactivity suppresion are 
supposed to be used in the reactori control rod sets in the reflector 
channels and the gadolinium reactivity compensation system (GRCS). 

The second HTGR is the modular reactor VTR-250 (250 MWth) with the core 
and heat exchanging equipment accommodated in separate vessels. The 
plant scheme with one main reactor cooling circuit and two auxiliary 
cooling loops is being tested. The coolant is moved downward by the main 
gas blower set on the steam generator. The control rods and absorbing 
spheres inserted into the reflector channels act as the control and 
safety system. 

Recently the interest in the modular reactors has grown significantly not 
only in industrialized countries but, in the opinion of IAEA specialists, this 
trend may also be a good stimulus for development of nuclear energy in small 
and developing countries. 

The works are in progress on the pilot energotechnological installation 
VG-400 intended for co-generation of heat, steam and electricity for large 
power-consuming industries /4/. 

The VG-400 reactor has an integrated arrangement of the primary equipment 
in a multicavity prestressed concrete reactor vessel /5/. 

The pebble-bed core is installed in the center of the vessel, the heat 
exchange equipment (high-temperature heat exchangers, steam generators) are 
accommodated in its peripheral cavities. 

Three discharge tubes are provided in the core for uniform motion of the 
fuel elements. 

The plant has the intermediate helium circuit which prevents the 
radioactive fission products from penetrating to the technological circuit. 
The intermediate circuit increases the safety and reliability of the plants 
and permits them to be used for various technological processes. 

The plant safety is ensured by inherent properties, structural factors 
including the multibarrier system of radioactivity localization, leak-tight 
reactor containment, four-loop emergency cooling system providing removal of 
the reactor heat under all accidental conditions including the primary circuit 
depressurization. 

Use of IITGR as an effective high-safety energy source of new generation, 
will become an important factor in energy supply of the national economy and 
saving resources of gas and oil fuel. 
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