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ABSTRACT:
The article is devoted to the study of the evolution of
mechanisms of ensuring economic development and
safety of the nuclear power engineering enterprises in
terms of changes in the external economic and
political environment. The authors made an attempt
to determine how institutional transformations have
affected economic security and the choice of
mechanisms and the directions of economic
development of the of nuclear power engineering
enterprises since the moment of their origin to the
present based on official statistics, etc.
Keywords: nuclear power engineering, institutional
transformations, economic safety, territorial cluster.

RESUMEN:
El artículo está dedicado al estudio de la evolución de
los mecanismos de desarrollo económico y seguridad
de las empresas de ingeniería de energía nuclear en
términos de cambios en el entorno económico y
político externo. Los autores intentaron determinar
cómo las transformaciones institucionales han
afectado el desarrollo económico de las empresas de
ingeniería de energía nuclear.
Palabras clave: ingeniería de energía nuclear,
transformaciones institucionales, seguridad
económica, cluster territorial

1. Introduction
The tasks of searching for effective mechanisms for economic development and ensuring the
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security of industrial enterprises are now most relevant. There are no universal methods and
instruments to influence the production and commercial processes of economic entities in
order to improve economic results. The modern turbulent environment creates numerous
threats to economic security and can devalue even the ideal strategy and development
model. This problem is typical for the economies of all countries and is widely covered by
domestic and foreign researchers (Askerov et al., 2016; Davis & North, 1970). At the same
time, economic security can be considered through the ability of the socio-economic system
(state, region, enterprise) to develop (Abalkin, 1994), and economic development through
innovative activity of the state, region, enterprise, determining their competitiveness 
Freeman, 2005; (Kobryn, 2004; Lundvall, 1992; Nelson, 1993), through the stability
potential of any economic system in relation to external threats, through the identification of
regional and sectoral specifics (Mingalyova & Gershanyuk, 2012), etc. Special attention
should be paid to works devoted to the analysis of economic security (Rudenko et al., 2017).
According to the authors of this article, economic security should be determined through the
selection and use of effective tools for managing the resources of the economic system that
are adaptive to the current state of the external environment. The uniqueness of each
mechanism of economic development is its specificity and adequacy for an individual
enterprise, taking into account the goals, opportunities, prospects, sector dynamics, regional
specifics, the level of competition, the characteristics of cooperation ties, foreign economic
strategy, etc.

2. Discussion

2.1. Analysis of the Impact of Institutional Changes on the
Economic Development of Nuclear Power Engineering
Enterprises
Recently, special attention has been paid to the development of domestic nuclear energy,
strengthening its export positions in the world market, taking into account the changing
geography of foreign economic relations. This should form the interest of the scientific
community to study the methods, mechanisms, strategies and problems of the development
of industrial enterprises entering the industry, searching for effective ways to resolve them.
This article considers the features of nuclear power engineering (NPE), which is the basis for
creating production capacities of nuclear energy.
The formation of the NPE has not yet been completed, since this industry has undergone
significant changes associated with the transformation of the institutional environment. Fig.
1 presents the calculations of the dynamics of the main indicators of the economic
development of the industry.
The calculations lead to the conclusion about the following main stages of institutional
reforms in the nuclear industry, which determine the pace of economic development of its
members:

the first stage: from the formation of the industry to the beginning of economic reforms
(approximately from the 1960s to 1990), accompanied by an increase in production
volumes, the number of industrial enterprises in the industry and the number of
employees in nuclear power engineering;
the second stage: the transformation period (1990-2000), associated with a decline in
economic activity, a fall in revenue, profit, a decrease in profitability of economic
activities, a change in ownership and fraud characteristic of this stage, and industrial
enterprises of nuclear power engineering ;
the third stage: the revival of the nuclear power machine industry (since 2001) - the
gradual recovery of the industry, scaling up the activities while maintaining the negative
dynamics of some indicators;
the fourth stage, starting from 2007-2010, when various industrial enterprises of nuclear
power engineering (IENPE), all at different times, entered the period of integration into
the machine building division of the State Atomic Energy Corporation Rosatom (SC



Rosatom) of AO Atomenergomash and the development of foreign economic innovation
cooperation began (Kazancev, 2012).

The specifics of the IENPE development fully reflect those institutional transformations of the
macro environment that accompanied and predetermined the development of the national
economy in the complex post-war and transformation periods. The development of nuclear
power engineering in Russia was due to the intensification of research on the possibilities of
using nuclear energy by the middle of the 20th century. The importance of the conducted
sectoral studies and their results for the country as a whole, including its economic
development and competitiveness in the world market, ensuring the defense capacity, and
the level of possible security threats, predetermined the high degree of dependence of the
trajectory of the industry development on the strategic landmarks of the state and
government. This is evidenced by published documents and materials on the development
and implementation of the nuclear project in Russia since the beginning of 1942
(Kudryashov, 2015). 

Figure 1
Seasonal wave of butter and butter paste 
production in Krasnodar region, 2011-2014



Source: Prepared by the authors

The aggravation of foreign policy relations after the Second World War, the buildup of the
nuclear armament potential by the United States (USA), its demonstration in action
(Hiroshima and Nagasaki) actualized the nuclear race for the USSR. The priority value of
nuclear power for the Soviet period determined the specific role and status of the
government in this area. In August 1945, an Ad Hoc Committee was established under the
State Committee for Defense (GOKO) for the creation of nuclear weapons, it was
subordinated to the First Main Directorate (PGU), organized under the Council of People's
Commissars of the USSR (SNK of the USSR), for the direct management of R & D,
enterprises and organizations for use of atomic energy. SC GKO was endowed with unlimited
powers to regulate these issues, full control over the CCGT. The GKO Resolution No. 9887 cc
/ op “On the Special Committee under the GFCS” of August 20, 1945, at the GKKO SC was
entrusted with the guidance on:



development of scientific research in the field of the use of atomic energy;
the deployment of geological reconnaissance and the creation of a resource base for
uranium mining and the use of uranium deposits abroad;
organization of production of special equipment and materials necessary for the use of
atomic energy;
construction of nuclear power plants and production of weapons (“Atomic project SSSR…”,
1998).

All expenses for R & D, as well as enterprises under its control and works performed by
other departments on orders of the CCGT, were carried out at the expense of the Union
budget, capital construction was financed through the State Bank, and registration of the
CCGT staff and its subordinate institutions in financial institutions was not required. These
features indicated the privileged position of the industry, the priority of all nuclear projects
and a fairly liberal management style, as far as possible in the command-administrative
economy.
Effective development of the industry requires appropriate institutionalization. As the tasks
facing the nuclear industry become more complicated, the role and complexity of the state
governance structure increases, the chronology of which can be briefly presented as follows:

CCU under the Council of Ministers of the USSR Council of Ministers (1945-1953 gg.);
Ministry of Medium Engineering of the USSR (Minsredmash) (1953-1963 gg.);
State Production Committee for Medium Machine Building of the USSR (1963-1965);
Ministry of Medium Machine Building of the USSR (1965-1989); Ministry of Atomic Energy
of the USSR (1986-1989);
Ministry of Atomic Energy and Industry of the USSR (1989-1991);
Ministry of the Russian Federation for Atomic Energy (1992-2004);
Federal Atomic Energy Agency (2004-2007);
State Atomic Energy Corporation “Rosatom” (2007 to the present).

Minsredmash of the USSR took a special part in the development of nuclear energy. The
Ministry possessed a huge personnel, research, production, building potential and became,
in fact, a “state in the state” (Voloshin, 2009). At the Minsredmash enterprises not only
nuclear weapons of a wide range were created and reactors for nuclear power plants were
built, but new research institutes were organized in which fundamental and applied research
was conducted. Between 1970 and 1980, about one and a half million people worked in
organizations and enterprises under the control of the Ministry of Medium Machine Building,
10 closed and several dozen open cities were built for the development of the nuclear
industry, nuclear reactors, nuclear weapons, underwater reactors and surface ships, built
nuclear power plants in the country and beyond.
In fact, Minsredmash worked on the principle of innovative triad, which proved to be
effective for the nuclear industry (Golovko, 2016; Golovko et al. 2017; Nosova et al., 2016;
Tyukavkin, 2013; Voronov, 2002), being its constituent element from the state. It included
scientific research, design and survey institutes, higher educational institutions, numerous
industries, factories and mines, and whole cities of closed type.
The further development of atomic energy and the use of atomic energy for peaceful
purposes required the adaptation of industrial production to the requirements of the national
economy. A special role in this was traditionally assigned to enterprises that produce means
of production, i.e. industrial enterprises of the machine-building complex. As the main
directions of the economic and social development of the USSR for 1986-1990, and for the
period up to 2000, the energy engineering industry was challenged with organizing, in the
shortest possible time, the development and production of power units with a capacity of
800,000 kW with fast neutron reactors, solving a set of scientific and technical problems
associated with the creation of power units with a capacity of 1500 thousand kW with
rectifiers on thermal neutrons and with a capacity of 1600 thousand kW by fast neutron
reactors, to ensure the production of equipment for nuclear power plants. In this connection,
tasks were set for the creation and development of the first stage of the heavy engineering
plant in Volgodonsk, Rostov Region. The production capacities of the power engineering
company allowed the annual production of eight water-cooled power reactors with a capacity



of 1 million kW each (VVER-1000) and other equipment included in the nuclear installation -
steam generators, nuclear reactor overloaders, separators, superheaters, biosecurity
equipment, hydraulic capacities of the reactor core cooling system, protection management
systems, etc. (up to 125 titles). A unique domestic and imported equipment (produced in
Italy, Japan, Germany) was installed at Volgodonsk Brezhnev Production Association of
Atommash Nuclear Power Plant (hereinafter: Atommash), the basis and the most important
distinguishing feature of this industrial enterprise was the serial production of nuclear
reactors, known as the “Atommash conveyor”.

2.2. Determination of Economic Safety Factors and Directions
of Atomic Power Mechanical Engineering Enterprise
Development, with Regard to Regional Specifics
The transformation period of the Russian economy has changed the trajectory of
development of all economic entities, the problems of economic security have become more
acute. Industrial enterprises of the AEM have differently involved in the process of
institutional transformation, differently reacted to the action of such specific threats to
economic security as the redistribution of property, the loss of the sales market and the
reduction of the nomenclature of the issue, fluctuations in the exchange rate of the national
currency, etc. For Atommash, they were largely negative; the preconditions for the reduction
in production volumes were the freezing of nuclear power plants, economic reforms, parties
of foreign manufacturers, low level of management adaptation to new market conditions.
Since the 1990s, Atommash has stopped producing nuclear reactors and has been
redeveloped to produce equipment for the oil and gas chemical industry. Data on the
nomenclature of its production are presented in statistical reports for its new organizational
and legal form, which is Energomash-Atommash Limited (Table 1).
In the period under review, Atommash's sectoral affiliation in ALCEA (All-Russian classifier of
economic activities) was listed as “Provision of services for forging, pressing, sheet and
sheet metal forming and sheet metal profiling” (ALCEA 28.40.1).

Table 1
Revenues of Energomash-Atommash Limited in 2004-2009, by type of activity, thousand rubles.

Name 2004 2005 2006 2007 2008 2009

Special equipment
for nuclear power
plants

54 500 63 0 0 0 283 100

Oil and gas
processing special
equipment

275 300 283 000 224 600 306 800 0 0

Chemical
equipment and
spare parts for it

0 0 0 0 644 100 692 600

Source: (JSC Interfax-South SPARK).

At the same time, Atommash has become a kind of personnel, technical, and technological
“donor” for the development of enterprises of nuclear power engineering in the territory of
Volgodonsk. Special attention should be paid to the basic institutional transformations of the
former structural subdivision of Atommash, the modern industrial enterprise of OJSC
“Atommashexport” (Table 2).

Table 2
The basic institutional transformations of OJSC “Atommashexport” from 1977 to 2006.



Stages Organizational and legal form Main activities

1977 – 1984 Atommash structural subdivision the functions include supervised installation of machine
tools, carried out by foreign specialists, the translation
of accompanying documentation from foreign
languages, the provision of foreign economic activities
(foreign trade activities) of the enterprise (export and
import).

1984 -
March 1995.

creation of a self-supporting foreign
trade company “Atommashexport”,
then the creation of OJSC
“Atommashexport”

the implementation of foreign trade activities, the
provision of engineering services, the transition to
rental relations. A significant number of Atommash
specialists came over to OJSC “Atommashexport”.

April 1995 –
2006

OJSC “Atommashexport: the development of production capacities, the
expansion of the range, the range of engineering,
marketing, barter, intermediary and other types of
services, operations with securities.

From 2006
to the
present

OJSC “Atommashexport”,
transformation in accordance with
changes in legislation in
Atommashexport JSC, in 2016. the
beginning of work on the formation of
a territorial cluster of nuclear power
engineering (TCNPE)

Further development of the economy and production,
including foreign trade activities.

Integration into territorial cluster makes it possible to
increase the volume of orders, establish long-term
relationships with counterpart partners in the cluster.

Source: Prepared by the authors.

We consider it necessary to note that the main factor of economic security of enterprises in
the transformation period has become effective management and situational approach,
focused on the choice of mechanisms for economic development in accordance with the
specifics and main trends of the national economy. The analysis of the stages and results of
the development of the JSC “Atommashexport” company allows us to confirm this conclusion
and note the main factors and tools that served as the basis for its stable economic
development in the specified period (unlike Atommash and other IENPEs created on its
assets).
First, the great experience and a high level of qualification of employees of
JSC “Atommashexport”. Secondly, the introduction of elements of intra-farm accounting for
the divisions of the JSC “Atommashexport”. Thus, along with the basic part of the salary,
established in accordance with the tariff, employees of the enterprise can receive bonuses
depending on the results of the work of the unit. The factor of successful implementation of
the self-supporting approach was competent management and serious continuous
monitoring of all production and economic processes, which allowed timely making the
necessary adjustments, obtaining objective information about the activities of the enterprise
and the contribution of the department and production.
Thirdly, already today, through the introduction of an automated enterprise management
system, maximum transparency in the process of making managerial decisions was
achieved, which remains a factor in the efficiency and security of the economic development
of economic entities. In this case, the main contradiction of management is overcome -
alienation of control objects from the process of development and implementation of
management decisions (Golovko, 2016; Nosova et al., 2016).
The company has created a unique program for the automated management of the
“Integrated Business Environment Organization (ISOD)” enterprise (Figure 2). 



Figure 2
Information environment of JSC “Atommashexport”, integrated and management of the ISOD software complex

  

Source: Prepared by the authors.

This system is used to perform management procedures at all stages and stages of the life
cycle of products manufactured by JSC “Atommashexport” (Figure 3). 

Figure 3
Key processes of JSC “Atommashexport” life cycle



Source: Prepared by the authors.

Actual economic performance of JSC “Atommashexport” is at a level equal to and above the
average industry indicators (Table 3, Figure 4), which indicates the continued effectiveness
of management and the adoption of correct management decisions in accordance with
changing environmental conditions.

Table 3
The main economic results of JSC “Atommashexport” activity for the period of 2011-2015.

Name 2011 2014 2015 Growth rate 2015 to 2011, %

Revenues 878 921 2 625 319 2 277 355 159,1

Cost price 640 475 2 175 244 1 702 037 165,7

Gross profit 238 446 450 075 575 318 141,3

Profit before taxes 69 001 232 817 284 464 312,3

Net profit 53 315 191 274 231 950 335,1

Source: Prepared by the authors.
The dynamics of revenue and profitability of JSC “Atommashexport” in comparison with
industry average values is shown in Figure 4.

Figure 4
Revenues and profitability of JSC “Atommashexport” for the period of 2011-2015 in

comparison with the average industry values



Source: Prepared by the authors.
At the same time, there is a drop in revenue in 2015 compared to 2014, which is typical for
the majority of IENPEs, and the general economic and political trends are generally
unfavorable. In this regard, it is necessary to determine the strategic vector of economic
development taking into account the current situation and possible consequences.
Modern mechanisms of economic development of the nuclear energy machine building
enterprise of JSC “Atommashexport” are in many respects related to the features of the
territory on which it is located (Volgodonsk, Rostov Region). Historically, the city developed
in parallel with the construction of Atommash and the Rostov Nuclear Power Plant (RoAES).
This is the reason for the professional-qualification specificity of labor resources, as well as
the creation in the period 1990-2000. many small and medium-sized enterprises directly or
indirectly related to nuclear power engineering (Polesie Limited, MTM LImited, JSC
“Atompspetservis”, JSC “Atommashexport”, etc.).
In 2009, on the basis of the branch of the South-Russian State Technical University
“Novocherkassk Polytechnic Institute”, the Volgodonsk Engineering Technical Institute was
opened, the branch of the National Research Nuclear University “MEPhI” (VITI NRNU MEPhI),
which provides training for the nuclear industry. Thus, in the city of Volgodonsk the “nuclear”
specialization was set.
The sphere of Russian nuclear power engineering is represented by a combination of
industrial enterprises with various organizational and legal forms, scope of activities, level of
specialization, and the breadth of the production mix. The largest business units are
gradually being integrated into the engineering contour of the SC Rosatom, acquiring a
number of advantages and assuming certain obligations. The creation of the SC Rosatom
and the formation of various divisions, including machine-building, in its structure, activated
the recovery growth of the industry. Only Atommash joined the group of companies of the
engineering division of JSC “Atomenergomash” in the Volgodonsk IENPE.
According to the laws of economic development, the tendencies of integration are objective
and aimed at ensuring the stability of unifying subjects. As a result of the analysis and
assessment of the current external economic situation, trends and opportunities, small and



medium-sized enterprises of nuclear power engineering in Volgodonsk came to an
agreement on the creation of a territorial cluster of nuclear power engineering (TCNPE)
(Figure 5). The effectiveness of the cluster approach for the development of the regional
economy has been proved in the works of many Russian and foreign scientists (Tyukavkin,
2013).
The TCNPE of Volgodonsk will have about 20 participants, among which JSC
“Atommashexport” (which becomes the core of the cluster), Polesie LImited, MTM Limited,
NRNU MEPhI, NGO Union of Industrialists and Entrepreneurs of Volgodonsk, banking
structures, etc.

Figure 5
Algorithm for creating TCNPE in Volgodonsk

Source: Prepared by the authors.
The authors of the article see the possibilities of TCNPE for small and medium-sized
enterprises of nuclear power engineering industry as follows:

the possibility of fuller utilization capacity due to the receipt of orders. The industrial
enterprises of the cluster have different production capacities, and by transferring
“surpluses” to other subjects of the cluster, thus contribute to increasing production
volumes and developing the production base of each;
effective cooperation, which makes it possible to take full advantage of the opportunities
and advantages formulated by Soviet regionalist scientists in relation to territorial
industrial complexes (TPCs), since the cluster is a more modern, a better form.
cost-effective interaction between the cluster members:
commitment to promote the development of all cluster participants, to ensure the cluster
loading orders, which is qualitatively different from the usual cooperation;
joint orientation to an effective end result, which is facilitated, in particular, by the



liberalization of pricing policy within the cluster, the desire to develop at the expense of
profit, rather than exploitation of counterparties;
development and implementation of joint asset development programs;
increase of labor productivity due to the professional development of specialists, which is
facilitated by the participation of higher education institutions in the cluster, as well as
through the modernization of equipment, the development of experimental design work
and the point of view of the possibility of introducing technologies into production
practice;
intensification of the development and implementation of investment projects, as
government support tools become more accessible (small and medium-sized enterprises
that do not participate in the cluster are often unable to fulfill credit terms and fulfill
obligations); subsidizing by the state of interest rates on loans;
high level of innovative developments within the cluster in accordance with the
requirements of the industry, with orders of domestic and foreign nuclear power plants;
implementation of the strategy of import substitution;
the above advantages together provide the synergistic effect that allows all cluster
participants (enterprises and universities) to enter a qualitatively new level of
development that ensures competitiveness in a strategic perspective.

At the first approximation it may seem that the enterprises should unite in order to enter the
contour of the SC Rosatom. However, the need for the existence of small and medium-sized
enterprises in the field of nuclear power engineering lies in the fact that they produce the
range of products that is unprofitable for large enterprises, for giants like Atommash
(currently a branch of JSC “AEM-technology “Atommash” in the city of Volgodonsk). As a
result, customers who do not need large volumes, objects, it will be more profitable to find
cluster formations for the production of the nomenclature that they need. At the same time,
large enterprises of nuclear power engineering can interact with small and medium-sized
enterprises of nuclear power engineering, giving unprofitable products for outsourcing.
The creation and development of the cluster will favorably affect the development of
industrial enterprises, leading to growth:

capacity utilization factor of industrial enterprises, because the receipt of large orders and
their redistribution among the cluster participants will allow to optimize the use of fixed
assets of each enterprise;
volume of investments (including in R & D) due to facilitating access to credit resources;
proceeds from sales, due to the increase in the number of orders, expansion of production
volumes due to increased intensity of investment activity;
Labor productivity, due to the increase in sales revenue, the introduction of innovative
technologies and modernization of production capacities;
the share of exports in the total volume of supplies through increased competitiveness of
products, the exchange of positive experience in organizing foreign trade supplies.

A lot of work has been devoted to determining the methodology for assessing the economic
efficiency of a cluster. The authors, as a rule, agree that the dynamics of the two main
factors of production - labor and capital - are subject to evaluation, and they propose to
consider labor productivity, industrial output, share of exports, etc. (Kurnosova, 2015;
Tretyak, 2017; Voronov, 2002; Zhdanova, 2008). The positive dynamics of these indicators
will indicate the effectiveness of the cluster, however, it should be supplemented by an
analysis of private indicators that reflect the results of its individual participants. At the
same time, there are clusters that include educational organizations in the membership,
which determines the need for adjusting the evaluation model, taking into account their
specifics.

3. Conclusions
Analysis of institutional factors that influenced the development of industrial enterprises of
nuclear power engineering industry showed the following. The major part is taken by the
state policy in the nuclear industry due to its strategic importance for ensuring not only the
defense capability, but also the economic security and economic development of the state.



The presented periodization of the main stages of institutional reforms in the nuclear
industry confirms their influence on the pace of economic development of enterprises of
nuclear power engineering.
A specific factor of economic development, based on a concrete example, is effective
corporate management. In particular, the creation of a territorial cluster of nuclear power
engineering is relevant for small and medium-sized enterprises in a particular territory. That
is why the assessment of modern mechanisms of economic development should be
conducted taking into account its adequacy to institutional reforms in the domestic and
foreign markets.
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