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ABSTRACT 
Many problems exist in the nuclear field, but the most significant one is the public’s mistrust of Nuclear Energy. 

Strong downfalls of the radiological culture affect public perception, the main paradox being the situation after 
Chernobyl. The task of creating a Demonstration and-Information Center (Minatom RF) on the basis of the research 
reactor IR-50 is conducted by Research and Development Institute of Power Engineering (ENTEK). The IR-50 is 
situated on the grounds of the institute. It will be a unique event when the functional reactor is situated in the center of 
the city (about 5 km from Kremlin). 

INTRODUCTION 

There are many significant aspects in nuclear power, 
but it is especially important to focus now on such matter 
as public confidence. It is quite evident that after 
Chernobyl accident our society is very sensitive about 
development of nuclear industry. The nuclear specialists 
have to tolerate bitter criticism, however, it is a growing 
opinion that the public criticism heavily supported by 
mass media may put an obstacle for those who wish to 
address this problem with an open mind and know about 
the real state of things. Regretfully, the actual situation is 
often presented in biased way. The consequences of this 
attitude can be deplorable.  

A sharp degradation of radiation culture of the 
population after Chernobyl accident is a paradox of a new 
information situation. At first glance, this seems strange, 
since before Chernobyl accident the radiation culture was 
almost at zero level. However, the truth is that in the last 
eight years the level of the radiation culture dropped 
below zero, because the majority of publications in mass 
media contain misinformation. A wrong knowledge is 
more dangerous than the lack of any information.  

This is the reason why the negative attitude to nuclear 
power became dominant among the public as a result of 
accidents at nuclear installations. Well-developed information 
efforts are needed in order to change fundamentally this 
situation. One of the approaches is to establish demonstration 
and information centers at the nuclear installations. In many 
European countries there were established the so-called 
Visitor Centers which are usually situated on site of nuclear 
power plants. For example, in Great Britain there are more 
than 10 centers of this type. 

One of the similar projects is now under development 
in Research and Development Institute of Power 
Engineering (RDIPE). It is planned to set up 

Demonstration and Information Center of RF MINATOM 
on the basis of the research reactor IR-50 situated on 
RDIPE territory. IR-50 will operate in cogeneration mode, 
though its research functions will be maintained (i.e. it is 
envisaged to carry out testing of various components and 
systems for protection, monitoring and control of nuclear 
reactors). One of the specific features of this Center is its 
location in downtown of Moscow.  

PURPOSE OF DEMONSTRATION AND 
INFORMATION CENTER (D&IC) 

• Demonstrate safe operation of the reactor facility 
located in a densely populated area of Moscow;  
• Perform research functions; 
• Demonstrate cogeneration mode of reactor operation 
in interface with local heat network of RDIPE; 
• Organize lectures, seminars, laboratory works and 
workshops for students on the basis of D&IC IR-50. 
• Establish a continuous information communication line 
with the government of Moscow for on-line presentation of 
IR-50 parameters and radiation background. 
• Overcome “Chernobyl syndrome”, organize meetings 
with local population, publicity actions, lectures in high 
schools, institutes and other institutions; 
• Perform opinion polls with participation of mass 
media to reveal a degree of confidence in nuclear power 
as a whole and in a specific nuclear power object. 

OBJECTIVES OF DEMONSTRATION 
AND INFORMATION CENTER 

D&IC shall pursue the following objectives: 

• Operation of IR-50 reactor in cogeneration mode 
(IR-50T); 
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• Make use of the research capabilities of IR-50 
reactor; 
• Demonstrate technical and ecological safety of 
pool type nuclear reactors; 
• Demonstrate the prospects for development of 
nuclear district heating plants (NDHP) with pool type 
reactors; 
• Demonstrate advantages of nuclear power and its 
comparison with other sources of electricity; 
• Demonstrate up-to-date level and prospects of 
nuclear power development in Russia and in the 
world ; 
• Explain and clarify MINATOM policy; 
• Present nuclear power concerns and ways of their 
resolution for visitors to D&IC; 
• Reinforce prestige of nuclear power and 
involvement of young specialists to this industry.  

THE STRUCTURE OF DEMONSTRATION 
& INFORMATION CENTER 

The reactor facility will set up the basis of D&IC. IR-
50 is a pool type reactor with inherent safety features, also 
from the viewpoint of environmental effects. Operation of 
the reactor in cogeneration mode will enhance its 
properties and further improve them owing to additional 
measures for upgrading of the reactor facility, 
development of auxiliary features intended for enhanced 
safety of operation. Demonstration of safe operation of the 
nuclear district heating plant located just in downtown of 
Moscow – this is the foundation for demonstration 
division of D&IC. 

The second segment of D&IC activity is the 
information division which will include the following 
groups:  

• information-analytical group; 
• information group on NDHP; 
• information group on general aspects in nuclear 

power . 
Purposes and objectives of the information-analytical 

groups will consist in collection of research, economic and 
political information, its analysis and formulation of the 
proposals on activities and development of D&IC IR-50, 
establishment of contacts with similar centers and 
organizations in nuclear power industry and related industries. 

The information group on NDHP with pool type 
reactors will inform about the prospects of this direction in 
nuclear power taking as the example the operating reactor 
IR-50T and larger cogeneration reactor RUTA type. 

The information group on general aspects in nuclear 
power will present the history of nuclear power 
development, state-of-the-art and advantages of this 
source over other sources of electricity. Present concerns 
and anticipated ways of their resolution will be also 
discussed. These activities will be performed using up-to-
date methods and technical means available for news 
media. 

The third division of D&IC will be the technical 
support group. Its role is to provide technical support for 
activities of D&IC IR-50.  

Demonstration reactor facility IR-50 

In accordance with the established classification, the 
research reactor IR-50 is heterogeneous water-water 
thermal reactor of pool type. The reactor core is designed 
as square in plan and consisting of 36 cells. The reactor 
core is placed on bottom of a pool of 4 m deep filled with 
distilled water at atmospheric pressure. The reactor tanks 
is closed on top by a leaktight protection plate. Reactor 
fuel is designed as fuel rods of EK-10 type (diameter is 10 
mm, length of the active part is 500 mm, uranium oxide 
with 10% enriched U235), combined in fuel assemblies 
(FA) containing 15-16 fuel rods each. FAs are placed in 
the cells of the reactor core. Nuclear fuel is – U235, 
loading of such fuel in each fuel rod is about 8 g. The 
critical loading providing required subcriticality for 
operation of the reactor includes 380 fuel rods (minimum 
critical loading), i.e. about 3040 g of U235. The physical 
startup of the reactor and reaching of 50 kW power were 
accomplished in 1961. Long-term and accident-free 
operation of the reactor has confirmed a high level of 
safety provided for the reactor design.  

As IR-50 reactor was intended for implementation of 
various purposes, it has been used for more than 30 years 
for investigation of non-defense problems for nuclear 
technologies. The major areas of research at IR-50 reactor 
were physics and technology of radiation protection, 
development of new materials for shielding, radiation 
detectors, control and monitoring systems for nuclear 
installations.  

However, slowdown of nuclear power progress in 
recent years caused by overall decrease of production 
rates in Russia resulted in a significant limitation of the 
workscope for the research reactors and subsequent 
limitation of financing allocated for these works. As a 
result of this situation, RDIPE administration was forced 
to suspend operation of IR-50 reactor. The review of 
options proposed for this reactor has revealed that putting 
in prolonged storage and, especially, full-scope 
decommissioning of the reactor would involve 
considerable expenses (about 2 mln USD). At the same 
time RDIPE continues to carry out development of 
advanced nuclear facilities. In particular, a lot of efforts 
has been devoted to the design of pool facility RUTA-type 
intended for district heating, hot water supply and 
desalination purposes. This project as well as an overall 
review of the situation allows to choose the best option for 
further use of IR-50 reactor – diversification of the reactor 
capabilities and realization of cogeneration mode of its 
operation with the aim to gain additional income, though 
not so significant, for selling heat produced by the reactor. 
Safety analysis report designed by RDIPE in order to 
justify safety of this project has underwent the expertise 
and gained approval of Gosatomnadzor of Russia.  



A similar project had been realized in Canada 
(Pinava, Manitoba, Whitshell Nuclear Research 
Establishment) where the research pool reactor SDR.2 of 
2MW is used for district heating and hot water supply.  

The concept for changing over IR-50 reactor for 
cogeneration mode of operation  

IR-50 has been designed and constructed over 30 
years ago. However, design approaches had not become 
obsolete till the present time, though the safety 
requirements for nuclear installations have been 
permanently tightened.  

With due regard for prospective use of IR-50, the 
concept of its changing over to cogeneration mode, can be 
represented by the following main provisions: 
a) IR-50 reactor keeps the status of research reactor. 
b) The list of research functions of IR-50 was added by 

a function of cogeneration. 
c) Connection of IR-50 to the internal heat network of 

RDIPE will not be the reason for changing the reactor 
status to power reactor; the only difference is 
utilization of produced thermal energy.  

d) A scope of works is scheduled and being realized for 
upgrading the reactor systems and components so as to 
provide the capability of cogeneration mode of operation 
without changing the design bases of IR-50 reactor.  

e) Changing over of the reactor to cogeneration mode of 
operation shall be performed with additional 
protection of the reactor from external impacts 
(explosions, hurricanes, tornadoes, etc.).  
In compliance with the provisions and general 

concept for the reactor changing over to cogeneration 
mode, the purpose of such work to be accomplished by 
the RDIPE designing team of engineers can be briefly 
formulated as follows: 

• Implement the cogeneration mode of the 
operating model of district heating reactor RUTA as the 
basis for Demonstration and Information Center of RF 
MINATOM; 

• Develop the appropriate forms of international 
cooperation in the course of realization of the 
demonstration project of district heating reactor so as to 
use this experience in design and construction of NDHP 
with RUTA reactors; 

• Enhance operational safety of the nuclear facility 
and its protection from external impacts in the course of 
changing over works; 

• Set the economic basis for safe operation of IR-
50 owing to direction of resources saved due to gas 
economy by RDIPE to the financing of the reactor facility 
personnel and upgrading the equipment; 

• Keep the job positions for the reactor personnel. 

Information division of D&IC 

Information-analytical group 

In its activity the information-analytical group 
pursues the following main tasks:  

• Collection of research&development, 
economical and political information, its review and 
making proposals as to activities and development of 
D&IC IR-50.  

• Processing of the information in accordance with 
the current strategy for activities of D&IC IR-50.  

• Establishment of the contacts with similar 
centers, organizations of the nuclear power industry and 
related industries both in Russia and abroad (the 
communication was already made with the Visitor Centre 
in Sellafield (BNFL, Great Britain); 

• Exchange of experience, development and 
participation in the joint advertising and marketing 
actions; 

• Close relations with the local administration of 
the city, city region, members of the medical and 
education institutions, mass media, political leaders and 
social groups governing public opinion; 

• Organize advertising actions using electronic 
mass media. 

Information group on NDHP with pool type reactors 

It is obvious that contribution of the pool reactor IR-
50 of low achievable power (not exceeding 450 kW) to 
district heating is not an end in itself. However, this work 
is needed for maintaining the reactor in serviceable state, 
keeping the qualified personnel until the decommissioning 
phase and also for demonstration of the capabilities and 
advantages of pool reactors for district heating as well as 
getting experience in this area for further designing of 
NDHP with pool reactors. For this reason the 
demonstration of district heating capabilities of a given 
reactor shall be complemented with the prospects 
demonstration for designing NDHP with reactors of pool 
type. The information groups shall develop and collect the 
appropriate information materials. 

The main activities of this group are determined as 
follows: 

• Organize excursions in the demonstration rooms 
of D&IC IR-50; 

• Issue a monthly bulletin on status and current 
operation of IR-50 reactor facility including such 
information as radiation background and its history 
throughout the operating period; basic parameters of the 
reactor facility, levels of other polluters in the regions of 
Moscow (СО, СН and other harmful compounds). 

• Inform about degree of safety and radiation 
background under normal operation of Information 
Center. 

Information group on general aspects in nuclear power 

At present the worldwide society, including Russia, 
opposes the progress and even sustaining development of 
nuclear power. The public opinion is deliberately tuned in 
such way by certain dishonorable politicians many of 
whom unite under the colors of “green”. Sensation-
seeking journalists are actively involved in this struggle 



with nuclear technologies. In most cases the information 
about the concerns in nuclear power and operational 
occurrences is often presented in biased way with the 
purposeful focus on negative consequences.  

It seems appropriate to support and develop the wide 
interactions of nuclear specialists with public so as to 
present trustworthy and full information about all aspects 
of nuclear technologies. It is especially important to open 
this dialogue using clear and understandable language 
without much shoptalk. 

More details about the information and methods of its 
presentation are expected in the course of further 
development of Center activities. It can be briefly mentioned 
for now that these information materials shall cover topics 
explicating the processes of energy release as a result of 
nuclear fission, energy transformation into other types of 
energy consumed by the society and allowing an comparison 
of nuclear energy with other sources of electricity in terms of 
ecology and economics. Data on nuclear power development 
in Russia and in other countries planning its development 
shall be demonstrated. The sources of radioactivity, ways of 
protection, levels of radiation on and off sites of nuclear 
facilities shall be shown. The radiation impact due to nuclear 
power shall be indicated for all stages of nuclear fuel cycle 
and nuclear facility service life in comparison with other man-
made and natural sources of radioactivity. It is necessary to 
provide information about generation of spent nuclear fuel, 
radioactive waste and waste handling.  

The information shall be presented in the form of 
posters, mockups with visual effects for production 
processes, documentary video.  

Demonstration materials will be provided to the 
information group on general aspects as they are prepared 
on the basis of information collection. A set of the 
following posters shall be made in the first instance: 

• Information poster about purposes and objectives 
of D&IC; 

• Structure of an atom and nuclei; schematic 
diagram of fission and combustion processes, their 
comparison in terms of energy released and end products; 

• Contribution of various sources to production of 
electricity, a structure of consumed energy; 

• Schemes for transformation of primary energy 
into different types of consumed energy: 

heat – heat 
heat – mechanical energy 
heat – mechanical energy – electric energy 
heat – electric energy; 

• Comparison of ecological indices (releases, 
waste, etc.) for energy production from different 
sources; 

• Comparison of economic indices of energy 
production from different sources; 

• Electricity generation at NPPs and in Russia 
as a whole; 

• A fraction of electricity generation at NPP in 
the world; 

• Nuclear energy for ship building; 
• Outer space projects on the basis of nuclear 

energy; 
• Impact of radiation on organisms and 

materials; 
• A scheme illustrating generation and intake 

of radioactive radiation and means of protection; 
• Spent nuclear fuel – accumulation, storage, 

transportation, processing; 
• Radioactive waste – generation, processing, 

disposition. 
 

In addition to presentation of the information for the 
visitors the group shall be responsible for the following 
activities: 

• Place articles in mass media on general 
aspects of nuclear power and specifically about 
activities of D&IC IR-50 with explanations of 
MINATOM policy; 

• Distribution of the bulletin issued by D&IC 
IR-50. 

Technical support group 

This group is responsible for technical support of the 
activities of D&IC IR-50 in the following workscope: 

• Organization and maintaining the visual 
presentation of the measurements of radiation 
background at different distances from the site of the 
operating reactor facility; 

• Generation and posting a WEB site (home 
page) of D&IC IR-50; 

• Design and make-up (development) of: 
a) the information bulletin; 
b) advertising printed materials (posters, 

booklets, leaflets, calendars, etc.); 
c) souvenirs (stationery with the Center’s 

logotype); 
d) advertising – demonstration video, 

animation. 
The organizational chart of D&IC IR-50 is shown in 

Figure 1. 

ORGANIZATION OF THE ACTIVITIES 
OF DEMONSTRATION & INFORMATION 
CENTER 

The procedures for visiting different sections of 
Demonstration & Information Center and organization of 
work with the visitors will depend on visitors’ category 
and their qualification.  

The specialists in nuclear reactor design and other 
technical areas who are well-informed about the processes 
occurred in the reactors and reactor facilities will be 
shown right away to the reactor facility and to the rooms 
of the information group on NDHP with pool type 
reactors. Depending on their interest the visitors can see 
operation of pool type reactor in cogeneration mode, 



experimental activities performed at IR-50 reactor, 
developments of other organizations within MINATOM 
represented in D&IC. They will also be informed about 
the outlook for district heating using pool type reactors.  

Non-professional visitors who are interested in 
nuclear power but have no required background 
knowledge will attend first the information group on 
general aspects in nuclear power.  

There they will get information about generation of 
energy by means of heavy nuclei fission and prospective 
method of light nuclei synthesis; the schemes of energy 
transformation into different types of consumed energy; 
advantages of nuclear power in comparison with other 
ways of energy production; nuclear engineering concerns. 
Explanations shall be clear and understandable for the 
visitors having no professional education.  
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After visiting the information group on general 
aspects in nuclear power those visitors who would like to 
get more information can join the tours round the reactor 
facility.  

One of the objectives of D&IC shall be extensive 
work with the students of technical institutes and high 
schools. When visiting the Center the students can deepen 
their knowledge and get some practical information about 
operation of the reactor facility. In addition to broadening 
their mind, high-school children can be assisted in 
choosing their future profession. It should be noted that 
the young generation had been encouraged in visiting the 
reactor facility since the very beginning of IR-50 
operation. Over the recent period (from October till 
December 1999) four tours were organized, three of them 
were made specially for Moscow school children.  

As proven by the practical work, explanation of the 
importance of nuclear power through man-to-man 
communication is the most efficient way for molding 
public opinion. Maintaining this type of communication is 
the primary target for Demonstration & Information 
Center.  
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