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Abstract. The conditions of functioning of the power plants management systems are considered in
the article. Comprehensive analysis of. The comprehensive analysis of the current and previously
used management structures showed a variety of possible options for constructing them. There is
proposed a set of partial criteria of the analyzed management structures grouped in local criteria that
determine the features of the power plants functioning. Functions of local optimization criteria are
identified. The formulated partial and local criteria of the management structures characterize
balance, integrity, controllability, and stability of the analyzed control systems and in complex
determine the effectiveness of the energy companies. Analysis of the performance of private
structures analyzed showed that the assessment of the quality of the particular criteria give different,
uncorrelated and conflicting results. It is necessary to develop methods of multi-criteria evaluation
to get an unequivocal result of the system effectiveness of the analyzed management structures.

1 Introduction
Effective management of industrial plants, including
power plants and systems is not possible if the control
systems of the structure are not consistent with the
objectives and tasks facing them, particularly nowadays
– in the period of intense restructuring and
reorganization processes to ensure successful entry into
the market of [1-3].
During the transition period, the organization of
production management system should be based on the
concept of a complex approach, which means that the
management of production should be based on holistic
properties and patterns of behavior of companies that did
not exist in its constituent parts [4-6].
While developing the methods and optimal control
systems we should take into account the totality of
energy, technological, economic, financial, institutional
and other factors characterizing the specifics of the
operation of the control object.
With the change of the goals of the companies, there
should be changes in their management structure aimed
at their effective independent functioning in the
reformation conditions, ensuring the competitiveness of
the company as a whole [4].
Based on system analysis methods there are studied
several structures of power plants management systems
to determine their compliance with the objectives and
environmental factors in the current operating conditions
using the generalized effectiveness criterion [7-11].
The analyzed structures include the one that operated
until recently at the generating plants, and is used now
with some internal changes.
*

2 Description of the research object
The object of this research work is the power station
with co-generation (heat and power plant). It means the
use of power station to generate electricity and useful
heat at the same time for the needs of the industry of the
region.
The company operates as a part of the energy
company, which unites several similar power plants in
the industrial region. The management system of power
station is a hierarchical multi-level structure.
The CEO, director or chief engineer heads the
company. The second level of management includes
deputies they are decision makers, as well as the
company CEO. First two levels approve the modes of
functioning of the equipment, its repair or reservation
periods. The second level include the positions listed
below:
- Deputy Director for General Affairs (COO),
- Deputy Director of Economics (CFO),
- Deputy Director for Personnel and Social Affairs,
- Chief Engineer,
- Deputy Chief Engineer (Maintenance),
- Deputy Chief Engineer (Repairs),
- Legal Adviser,
- Inspector of orders execution control,
- Chief of administration.
The third level includes heads of various
departments: heads of divisions, services and workshops.
Such as:
- Human Resources Department,
- Maintenance department,
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- Planning and economic Department,
- Office Department,
- Department of capital construction,
- Finance Department,
- Accounting Department,
- Shift manager,
- Technical Engineering Department,
- Boiler Department,
- Turbine Department,
- Electric Department,
- Department of thermal automatics and measurements,
- Fuel-transport Department,
- Chemical Department,
- Shift supervisors,
- Repairs Department,
- Metals Laboratory,
- Mechanical repair shop,
- Repair and construction shop,
- Emergencies and Civil Defense Department,
- Labor protection Department.
Three-tier management structure is shown in Fig.1.
Prior to the restructuring of the economy, ie, until
1990 at power generating companies there operated
typical management structure, since 2000 energetic
enterprises management structure changed dramatically.
The changes occurred in the direction of combining the
functions of individual deputies, for example: Chief
Engineer mixed with the position of director.
Furthermore, the departments that did not directly relate
to the production function of the enterprise, like repair
services, were removed or reduced.
In our opinion, not all of the structural changes that
took place at the enterprises provide the necessary
reliability and continuity of the heat and electric energy
supply in the emergencies during the heating season.
Due to that, we created three more management
structures, which are considered in the article.

System analysis of the structural management
schemes is conducted using the methodology of graph
theory. These indicators are used as local criteria of
effectiveness of the analyzed management structures [1,
2].
- The balance of the structure;
- The integrity of the structure;
- Controllability of the structure;
- The structure stability.
A group of the partial criteria that are formulated
further assesses each of the local criteria.
1. The balance of the structure
- Information load at the first level of management.
Information load at the highest level of the hierarchy
- from the first head (director) – the value of the balance
of the information traffic load among decision makers.
When decision-makers have a large number of
connections, there is an overload of information and the
effectiveness of management decisions falls. In practice,
it is widely used that a rational amount of information
links for CEO is no more than seven.
- Information load at the second level of management.
The structure is also more balanced, if the load of the
deputy heads - decision-makers – is balanced. It is
possible in the case when each deputy would have
approximately the same number of administrative
relations, indicating the similarity of their traffic load.
Equability of the information load distribution among
the managers of the first and the second levels
To improve the efficiency of the system it is
necessary to seek to ensure that the information load is
distributed evenly among all decision makers. It is
normal for managerial functions at different levels of the
management structure of the hierarchy to be materially
different.
The analyzed structures differ in the number of
deputy directors, directors of the company, the number
of divisions and departments directly under each of the
deputies and the Director himself.
2. The integrity of the structure
- The number of the structure centers.
Management decisions are made in the centers of the
structure. In the analyzed structures, these centers are the
director, chief engineer and deputy director of capital
construction. There should be the smallest distance from
these centers to the most remote departments and
workshops. Based on the index of integrity and
compactness of the structure of management, the most
effective is the structure with the largest number of
centers;
- The diameter of the structure.
The diameter of the management structure
characterizes the compactness of the management
structure - the shortest path connecting the two elements
of the structure – for example the connection path
between heads of divisions, services and workshops. The
preferred structure should have the smallest diameter
from the CEO to the second and third management
levels. Compact and integrated structures are the ones
with the shortest length between the management
positions of the third level;
- The radius of the structure.

Fig. 1. Scheme of the enlarged management structure of the
power plant.

3 Determination of the
criteria of
assessment
of
the
management
structures
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Radius of the management structure describes the
minimum length of administrative communications to
the most distant elements of the organizational structure.
The smaller radius the graph has, the higher is the
compactness of the management structure.
3. The controllability of the structure
- The number of information channels.
The number of information channels through which
management decisions are passed. The more channels,
the more opportunities for the management has the
appropriate structure. This number of information
channels equals the number of lines that connect the
various departments of administrative structures among
themselves, with the deputy head and his deputies;
- the number of closed feedback loops that occur in the
considered management structure. Obviously, the greater
the number of closed circular information transfer cycles
in the structure, the greater the controllability of the
structure.
4. The controllability of the structure
- The stability of the management system is evaluated
with the use of the following indicators:
- the structure is less stable, if it has a minimum number
of persons taking management decisions, with the direct
impact on all participants in the organizational structure.
This partial criterion determines the amount of the main
persons in the management structure who control all
processes and events. The greater the number of such
positions, the more stable and more reliable the structure.
Otherwise, when management is provided by a small
number of decision makers in the loss of control in parts
of the processes situations, or in case of non-availability
of one of the decision makers loss of control of the
whole management structure may occur;
- the structure is internally stable if it has the maximum
number of directly unrelated members of the
organizational structure. The greater the number of
positions with independence in making and
implementing management decisions, the greater the
stability of the management structure in cases of the loss
of working capacity, or failure of individual elements of
the structure.
Analysis of partial criteria characterizing the
effectiveness of the systems shows that some of them
have to take the maximum values, and the other - the
minimum. Therefore, the most holistic structure is the
one that has the greatest number of centers, but the
smallest diameter and radius. Furthermore, it should
have the greatest number of information channels, and of
feedback loops to become more manageable.
It follows that the quality assessment of different
management systems with the use of various partial
criteria gives conflicting uncorrelated results.
It is necessary to develop methods of multi-criteria
evaluation for unambiguous results of the analysis of the
effectiveness of management structures [12-21].

construction. It is impossible to make a definite
conclusion on the conformity of one of the analyzed
structures to the goals and challenges of the enterprises
in terms of restructuring and competitiveness.
2. Local criteria that jointly characterize the
efficiency of the analyzed management structures are
formulated.
3. Partial criteria that convolute to the local criteria
and their physical meaning are defined.
4. It was determined that the assessment of the
quality of management structures with the use of various
partial criteria gives different, uncorrelated and
conflicting results.
5. It is necessary to develop methods of multi-criteria
evaluation for unambiguous result of the research of the
efficiency of the analyzed management structures.
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