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EFFICIENCY OF INTRODUCTION OF THE
ENERGY MANAGEMENT SYSTEM IN RUSSIAN
INDUSTRIAL COMPANIES

Aim: The purpose of the study is to present an overview of national and international
energy management systems and suggest activities to enhance the quality of the realisation of
the energy management systems in Russian industrial companies.

Methods: The authors have used the description of the energy saving and energy
management systems directions under research, the analysis of the qualitative properties of
the energy management systems in use, structural and functional method for the development
of the general structure and stages of functioning of the energy management systems.

Results: During the research, the authors have revealed the necessity to unify separate
directions of the energy saving policies of Russia’s industrial companies into the energy man-
agement system that is a subsystem of the overall enterprise management, combining the
company’s strategic goals, energy auditing, training personnel in energy saving and energy
efficiency enhancement, energy resources recording system, the formation, realisation and
monitoring of the energy saving programme, and automation of the energy saving and energy
efficiency enhancement activities.

Conclusion: The realisation of the suggested measures will enable forming the condi-
tions for the transition to a large-scale implementation of the energy management system, that
fosters the realisation of the state policy in energy saving and energy efficiency enhancement.

Keywords: energy management system, increasing energy efficiency, development of
the energy policy.
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WpKyTCKM HALIMOHAJIBHBIM MCCIEN0BATENBCKUM TEXHUYECKAN YHUBEPCUTET

Wpkyrck, Pocecus

QOPEKTUBHOCTb BHEOPEHUA CUCTEMBbI
OHEPITETUYECKOIO MEHEOXXMEHTA B
NMPOMbIWIEHHBIX KOMINMAHNAX POCCUM

Heasn: [IpencraButh 0030p 3apyOEKHBIX U POCCUMCKUX CUCTEM SHEPreTUYECKOro Me-
HEJDKMEHTA U MPEeIIoKUTh MEPOIIPUATHUS, HAIPABJIEHHbIEC Ha MOBBILICHUE KauyecTBa peayin3a-
LIUU CUCTEM DHEPreTUUECKOr0 MEHEKMEHTA B POCCUMCKUX IIPOMBIIITIEHHBIX KOMITAHUSX.

Metoasbl: Vcnonb30Banuch ONUCaHWE MCCIETYyEMBIX HAIPAaBICHUN 3Heprocoepexe-
HUSL U CUCTEM DPHEPIeTUYECKOr0 MEHEKMEHTA, aHaJN3 KaueCTBEHHBIX XapaKTEPUCTUK IpPHU-
MEHSIEMbIX CHUCTEM SHEPreTHMYECKOI'0 MEHEKMEHTa, CTPYKTYPHO-(QYHKIMOHAIbHBIM METOX
JUIsl pa3paboTKU OOILIEH CTPYKTYpPHI U ATANOB (PYHKUMOHUPOBAHUS CUCTEM HHEPreTHUECKOI0
MEHEKMEHTA.

PesyabraTrsl: B xozie uccnenoBaHus BblsIBIEHA HEOOXOAWMOCTb OOBEAMHMUTH YacT-
HbIE€ HAllpaBJICHUs] SHEProcOEPEKEHUSI POCCUNCKUX MPOMBIIUICHHBIX KOMIIAHUN B CHUCTEMY
HHEPreTUUECKOr0 MEHEKMEHTA, KOTopasi SBJISETCS OAHOW M3 MOJCHUCTEM OOIEeH CHUCTEMBbI
yIpaBJIEHUS MPEANPHUITHEM, COCTUHSIIOMEN CTpaTernyecKue Lea KOMIIaHWM, SHepreTuye-
CKU ay/IUT, MOJATOTOBKY IIEpPCOHAJIA 10 BOIPOCAM SHEPTrocOEepeKEeHNs U MOBBIILIEHUS SHEpTre-
THYECKOM 3()(hEeKTUBHOCTH, CUCTEMY yUYe€Ta SHEPropecypcoB, (OPMHUPOBAHUE, PEATU3ALMIO U
MOHMTOPHUHT MPOTpaMMbl 3HEProcOEpPEKEHUsI, a TAK)K€ aBTOMATHU3ALMIO JIEATEIbHOCTH I10
HHEProcOepex EeHNIO U MOBBIILICHUIO SHEPreTn4ecKoil 3(h(heKTuBHOCTH.

BoiBoabl: Peanuzanus npeayiokKeHHBIX MEp MO3BOJIUT CHOPMHUPOBATH YCIOBUS AJIS
nepexoa K IUPOKOMY BHEJIPEHUIO CUCTEMBI SHEPreTUYECKOr0 MEHEPKMEHTa, CIIOCOOCTBY-
IOLIETO pean3aliy rocy/1lapcTBEHHON MOJUTHKHU B cepe sHeprocOepekeHns 1 MOBBIILIEHUS
sHEepreTnyeckor A3(h(PEeKTUBHOCTH.

Knroueewte cnosa: cucrema 3HEPreTHYECKOr0 MEHEKMEHTA, MOBBIIIEHUE dHEProdd-
(EeKTUBHOCTH, pa3paboTKa YHEPTETUUECKON TTOJIUTHKH.

Introduction

Currently, in today’s enterprise management practices, the problem of in-
creasing energy efficiency is becoming more acute. In other countries, there are
active actions being taken to develop and realise projects of energy efficiency
bolstering [1]. Embedding these projects is also one of the directions of Russia’s
industrial enterprises’ development.

The increase of relevance of energy saving caused by the world’s global
and regional economic downturns, led to necessity of improving the internation-
al standardisation system of energy management, the basic objectives of which
are regulation and disclosure of principles of development of energy efficient
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processes of industrial enterprises’ operation, and elaboration of rational energy
management policies of enterprises.

The energy management in enterprises comprises a range of functions, the
fulfillment of which gives a detailed information on major fuel and power con-
sumers, main industrial processes’ efficiency, reduction of power consumption.
All this actually makes up the energy management system (EMS).

The active pace of development of the energy management technologies
is frequently connected with the emergence of economic crises, during which
the issues of production competitiveness, distribution or consumption of fuel
and power resources (FPR) become particularly acute [2]. One of the most sig-
nificant stages to determine transition to today’s stage of development of sys-
temised approaches to energy conservation, was the 1970s energy crisis, that
triggered elevation of oil prices and, naturally, inflation rates [3]. One of the
crucial consequences of the crisis was a widespread dissemination of energy
saving technologies, which are one of the main instruments of enhancement of
competitiveness of industrial enterprises’ products.

In this respect, by the end of 1970s, the governments of several states
(Germany, the USA, Japan) began implementing legal mechanisms to incentiv-
ise energy conservation on a national scale. This led to the emergence of sepa-
rate directions in the sphere of FPR consumption. In the same period, the first
concepts of energy efficiency management in connection to ecological problems
of the regions with industries were formulated [4].

Thus, the big industrial enterprises’ coming to the idea of the energy man-
agement was connected with the acute need in saving resources, cutting down
indirect expenditures on production, and reducing environmental pollution.

Gradually, the realisation of separate directions in the sphere of energy
conservation was becoming more systemised in the majority of industrial states,
which lead to development of the International Energy Management Standard
[5]. The systemised idea of energy management sees a close interrelation with
other types of management: operation of production processes, production logis-
tics, ecology management and HR management [6]. Thus, the today’s energy
management is a continuation of an early energy saving concept.

The problems of the implementation of EMS in Russia’s industrial enter-
prises are connected with the peculiarities of the modern stage of social and
economic development, which is characterised by development of private own-
ership in the industrial sector and transition to decentralised planning. Some au-
thors maintain that the energy crisis negatively influenced the processes of for-
mation of internal approaches to energy saving, opening export channels for lo-
cal energy resources [3]. A number of researchers point out that a growing
importance of energy saving in Russia relates to transition to market economy in
the early 1990s: the energy resources’ prices in the decentralised system of in-
dustrial production naturally grew by 15-20 % on average, with the general lev-
el of energy intensity of the industrial products saved [3].
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The peculiarities of development of the Russian energy infrastructure also
determined the investment policy. Thus, in 1990s the volume of financing of the
energy sphere dropped substantially, despite significant moral and physical ob-
solescence of equipment in the enterprises of this branch. This also had a bear-
ing on informational and technical, and monitoring facilities, which provide
analysis of the current and future state of the energy infrastructure elements. Be-
cause of this, some producers perform with low efficiency, and their prices and
tariffs on an international scale are not competitive.

One of the most significant factors to encourage development and imple-
mentation of EMS in today’s Russia was its joining the World Trade Organisa-
tion. Joining WTO, again, emphasised low competitiveness of national products
in the international markets due to low energy efficiency of industries. Russia’s
joining WTO was preceded by a number of federal legislative acts, which re-
flected the state position on improvement of energy and ecology related aspects
of Russia’s economy [7]. At present, the Federal Energy Saving Programme up
to 2020 is in action. It is aimed at decreasing the energy intensity of GDP of
Russia by 13,5 %.

Generally, implementing EMS realises the systemised approach to man-
agement of FPR. However, for the majority of Russia’s industrial companies the
implementation of EMS is more driven by the legislation of the Russian Federa-
tion, and to a lesser extent by the actual intention to increase energy efficiency at
the expense of such implementation. This can be explained not only by a low
experience in realisation of this system, but also by lack of methods of assess-
ment of the results of EMS implementation efficiency.

Setting the Task

Among the most serious problems of realisation of the energy manage-
ment systems in Russia there are industrial companies’ administrations’ lack of
understanding of the relevance of the energy policy, the boundaries of responsi-
bility in its realisation and unclear documentation support connected with the
realisation and implementation. These contradictions result in low efficiency of
organisation of EMS in industrial enterprises.

Thus, during application of EMS in Russian enterprises, there will be a
topical task to solve — the development of an efficient energy policy.

Now, a number of big Russian companies are realising projects of imple-
mentation of EMS on the basis of 1SO 50001:2011 requirements (Russian Na-
tional Standard (GOST) R I1SO 50001-2012). Among these companies there are
Rosneft, Transneft, Sibur Holding, Surgutneftegas, Lukoil, Rossiiskiye Seti
(Rosseti), INTER RAO, Rosatom, RZhD, Gazpromneft, etc.

The Standard [8] sets requirements for EMS on development and realisa-
tion of the energy policy, tasks, objectives and plans, in which legal require-
ments and information concerning utilisation of energy are considered.
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The purpose of the developed ISO 50001 consists in an enterprise’s
providing a well-structured and all-encompassing guideline on optimisation of
energy resources consumption and systematic management of this process, to
ensure continual improvement of energy efficiency.

The fig. 1 shows a model of EMS in accordance with 1SO 50001, which is
based upon the cycle: plan (planning) — do (implementation and operation) —
check (checking) — act (internal audit, management review, continual improve-
ment). As it can be seen from the fig. 1, the energy policy is a starting point and
consequently the basis of any EMS. The ISO 50001 defines the energy policy as
“the overall intentions and direction of an organisation related to its energy per-
formance, as formally expressed by top management. The energy policy pro-
vides a framework for action and for the setting of energy objectives and energy
targets” [9].

The implementation of EMS is aimed at following:

e energy provision;

e measuring, providing documents and reports on energy utilisation;

e procurement;

e developing methods of assessment of efficient utilisation of energy by
equipment, systems and processes.

In order to survey best practices and efficiency of implementation of EMS
in accordance with 1SO 50001 provisions, in 2015, the Ministry of Energy of the
Russian Federation with the participation of Russian Energy Agency of the Min-
istry of Energy, conducted monitoring of management of energy efficiency and
implementation of EMS in Russian companies [10].

Continual Improvement
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Review
Implementation
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Correction and
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Fig. 1. Energy Management System Model
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This survey covered more than 80 large industrial enterprises of Russia,
engaged in energy sector, oil, gas, coal, metallurgical, extractive, chemical and
petrochemical industries, as well as in transport and communication spheres.

The information about the share of companies under survey which im-
plemented EMS, is given in the fig. 2.

m EMS is certified according to ISO
50001

EMS is implemented/ under
implementation

EMS is not implemented

Fig. 2. The share of companies under survey which implemented EMS, %

As we can see, only 23 % of the companies surveyed implemented EMS.
The most part of industrial companies, which are implementing EMS, is made
up of big companies of energy, oil, gas, and coal industries. This can partly be
explained by an increased attention to this issue of the Ministry of Energy as the
federal supervising body.

All companies that had implemented EMS, developed energy policy, en-
ergy saving programme, and energy saving and EMS standards. In 70 % of
companies, there are methods of assessment of activities to enhance energy effi-
ciency.

In companies, which only observe legislation requirements, the energy
policy was developed only in 7 % of cases, and the methods to assess efficiency
of activities to enhance energy efficiency are developed in 10 % of companies.
Enterprise energy saving standards are developed in one third of the companies,
and every fifth organisation does not have any energy saving programme.

The results of the research allow concluding that the results of the mandatory
energy survey are applied mostly in industrial companies, that implemented EMS,
which is indicated by 100 % availability of energy saving programmes there.

In fuel and energy industry, 36 % of companies have already implemented
EMS, and 19 % are either implementing or planning to implement by the end of
2017. This indicates that there is a high interest of the fuel and energy industry com-
panies in a systematic approach to the problem of enhancing their energy efficiency.

In other branches of industry, EMS is implemented in 3 % of the compa-
nies, with 12 % planning to implement it in the near years.
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The assessment of efficiency of implementation of EMS was carried out
by experts by giving points for every criterion. At the same time, the signifi-
cance of the influence of the indicator on the overall efficiency of energy saving
activities and enhancing energy efficiency was determined. After the assess-
ment, the efficiency rating was made, which indicates efficiency or inefficiency
of implementation of EMS in a company.

Then, the companies were arranged by their points in %, which can be
seen in the fig. 3.

The results of the study showed that in the process of energy efficiency
management many companies underwent the energy survey, determined their
further goals and objectives in energy saving and energy efficiency activities,
conducted monitoring of indicators and highlighted those with the help of which
the company may achieve increase in energy efficiency with minimal efforts and
lowest investments (the performance ratio lies within 40-67 %).

Some companies went even further and appointed energy efficiency and
saving supervisors, introduced key factors of energy efficiency, began energy
efficiency training and raising awareness of energy saving among the personnel,
realising mid-term activities, consisting in energy efficiency enhancement (the
performance ratio lies within 67-90 %).
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Fig. 3. Performance ratio of the companies under survey, %

During the survey, the evaluation summary of efficiency of functioning of
EMS (fig. 4) was carried out, with the help of complex information analysis by
chosen criteria of the energy management: fuel and power resources economy
(%), the share of costs for energy saving measures from total costs of fuel and
energy resources (%), the share of costs for fuel and energy resources in the cost
of production compared with the base year.
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Besides, the complex performance ratio analysis of implementation and
functioning of EMS in the companies (fig. 5) was made.

The high results of the evaluation summary of performance ratio and effi-
ciency of EMS of the companies were shown by Transneft, Sibur Holding and
Rosseti, which implemented EMS.

The analysis of the changes in a company followed by implementation of
EMS demonstrates significant effects, that were achieved with the implementa-
tion of EMS and its elements. For instance, in Transneft the improvement of

personnel discipline as well as planning procedures were detected.
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In Sibur Holding the generation of energy saving ideas and reduction of
project realisation terms were detected. The implementation of a new energy ef-
ficient equipment enabled increasing safety, reliability of nuclear power plant
systems, and the convenience of their maintenance and repair, which were noted
in Rosenergoatom. In TVEL, the consumption of fuel and power resources were
successfully reduced by virtue of more energy efficient materials and equip-
ment.

In some enterprises, an increase of transparency of formation of expendi-
tures for fuel and power resources were noted, which enabled, for instance in
Rosseti, planning realisation of high energy efficient activities aimed at energy
saving.

In RZhD there was a significant rise of performance ratio of energy sav-
ing activities. Also, the increase in the personnel involvement, implementation
of best practices on railways, reduction of terms, and rational choice of places of
implementation of energy saving technologies were noted.

Lukoil implemented Real Time Database (RTD), which now enables con-
ducting real time objective assessment of fuel and power resources consumption
by the personnel and taking prompt measures to reduce the consumption.

The qualitative result of the implementation of EMS in Surgutneftegaz is
an increase in promptness of decision making, arrangement of management pro-
cedures in energy saving and enhancement of transparency of these procedures,
organisation of the system of continuous energy audit of basic technological
processes of oil extraction.

Despite a significant level of popularity of EMS in Russia’s industrial
companies, a range of companies face challenging factors which make it diffi-
cult for them to realise activities of development and implementation of EMS
[11]. Among these factors there are:

e poor elaboration of the methodological base for justification of feasi-
bility of energy saving and energy efficiency increasing activities;

e poor financial support of activities aimed at energy saving and energy
efficiency increasing;

e lack of awareness of the efficiency and performance of EMS among the
administration and personnel of the companies;

e lack of motivation of the administration and personnel of the companies
to develop and implement EMS;

e lack of information about the companies providing services (energy
analysis, recommendation on energy efficient activities, audit and automation)
in development and implementation of EMS.

From the given theoretical analysis, it is obvious that EMS is one of the
functional systems of industrial enterprise management. The implementation of
EMS is an activity aimed at planning, organisation, and control of FPR utilisa-
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tion in enterprises and motivation of energy saving on the basis of establishment
of interrelating elements of the energy infrastructure and the personnel.

Methods

For sustainable management of energy efficiency, it is necessary to im-
plement EMS, which is one of the subsystems of the overall system of enterprise
management, thus connecting in one complex unit the strategic goals of the
company and development of the energy policy, the energy audit and the energy
resources accounting system, training personnel in energy saving, formation, re-
alisation and monitoring of the energy saving programme and automation of en-
ergy saving and energy efficiency increasing activities.

Strategic Goals of the Company and
Development of Energy Policy

The most crucial stage in organisation of EMS is the formation of the en-
ergy policy of the enterprise [12]. The energy policy is a system of monitoring
and prognosis of the energy situation, formation and continuous improvement of
the organisational, economic and legal mechanisms, which ensure reliable pow-
er supply and FPR rational utilisation.

The management practice shows that one of the main directions in the de-
velopment of the energy policy is the formation of the fuel and energy balance
as a tool for planning, controlling and forecasting changes in the conditions of
the management of an industrial enterprise. In order to achieve the planned indi-
cators, enterprises also need to use dynamic methods of energy consumption
analysis, which allow tracing negative tendencies and eliminating them in the
process of implementation of the energy consumption strategy.

While developing the energy policy and defining the strategic goals of an
industrial company, special attention should be given to the following:

It is obligatory to find out the energy saving sources reserves, which be-
long to technological sphere, management of human resources, the sphere of
ecological decisions in production process and others. It is also obligatory to de-
velop methods to find reserves of energy saving.

The problems of implementation of EMS should be raised to the level of
strategic analysis of the internal and external environment, in order to find fun-
damental problems of energy saving in enterprises, which belong to infrastruc-
ture, principles of work, general technological processes in enterprises. The fun-
damental problems are crucial for development of long-term investment plans in
the enterprise.

In order to improve EMS it is obligatory to develop internal scientific and
technical, and organisational and management structures, responsible for plan-
ning of innovative decisions in energy saving.

Received: 22.12.2018. Accepted: 20.03.2018  This article is available under license Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License.,
TpaHcnopTHbIe cucTeMbl M TexHoxornu. 2018;4(1):119-137 doi: 10.17816/transsyst20180410119-137  Transportation Systems and Technology. 2018;4(1):119-137


https://creativecommons.org/licenses/by-nc-sa/4.0/

129 TPAHCHOPTHBIE CUCTEMBI U TEXHOJIOI'MHA OPUTI'MHAJIBHBIE CTATbU
TRANSPORTATION SYSTEMS AND TECHNOLOGY ORIGINAL STUDIES

Training Personnel in Energy Saving and
Energy Efficiency Increasing

An exceptional role in EMS is played by the personnel of the enterprise,
who take the energy efficient initiatives and are the basis for formation of the
internal expertise base of the energy management, and fulfill the innovative
function. To improve efficiency of the work in energy saving, the enterprises
conduct a multistage training of their personnel and use external intellectual re-
sources.

The implementation of EMS requires introduction of all-round changes at
all levels of the management of enterprise, beginning from the top management,
at the level of strategy and structure of management, and ending with operation-
al one, at the level of final administrators [13].

In the first place, the implementation of EMS should be initiated by the
top management of an industrial enterprise. From the top management of the in-
dustrial company, it is required to appoint the person responsible for the intro-
duction and implementation of EMS, with the authority and the required re-
sources. Then, the changes of the organisational structure should be made, and a
special body should be established (for instance, Energy Management Depart-
ment, EMD).

The EMD encompasses the following major functions [14]:

e energy audit of industrial and auxiliary sections of the enterprise;

e development, introduction and supervision of projects of energy sav-
ing and energy efficiency;

e management of energy service contracts;

e support of the processes of purchasing energy resources;

o fulfillment of EMS programmes control;

e training the enterprise personnel;

e continuous search for key solutions.

The importance of realisation of EMS within the explained management
structure is justified by its uniqueness in terms of involvement of all bodies and
departments of the company in the realisation of the project, and integration of
the processes of management, which are focused on increasing efficiency of en-
ergy consumption at all management levels. This enables quick deep organisa-
tional changes into the structure at all levels of the management of the company.

Energy Audit and
Energy Resources Accounting System

The control of performance of EMS being implemented is carried out at
the expense implementation of efficient energy resources accounting systems,
management of energy consumption, and regular energy audit. The last one is a
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software collection and analysis of information on sources, energy consumers,
its ways of conversion, and its irrevocable losses.

When conducting the energy audit, it is obligatory to determine the gen-
eral structure of energy consumption, directions and efficiency of utilisation of
energy for further finding out the problems and the reasons for their emergence.
The determination of the general structure of the energy consumption should
begin with determination of basic elements of fuel and energy balance, sources
of loss of various kinds of FPR. The losses are determined as inefficiency of
technological processes, and the lack of rational approaches to organisation of
works in the energy intense industry.

The basis of the audit becomes the establishment of qualitative and quan-
titative criterion values, reflected in the system of standards of the energy man-
agement. The audit enables efficient reducing energy expenditures in a short-
term period and determining basic directions of energy savings in the future.

Formation, Realisation and Monitoring of the Energy Saving Programme,
Automation of Activities of Energy Saving
and Energy Efficiency Increasing

When forming the energy saving programme in the enterprise with high
energy intensity production, the reserves for optimisation can be found in in-
creasing energy efficiency of production processes and, in cases when different
energy carriers are used, in the alteration of the structure of their consumption
[15]. Increasing energy efficiency is feasible in the first place at the expense of
implementation of more economical technologies in the major technological
processes, and, in the second place, at the expense of application of general
measures of energy saving. This kind of optimisation fosters reduction of costs
in the long-term period and, subsequently, enhancement of competitiveness of
the enterprise.

On the other side, on a national scale, the task to encourage enterprises’
energy saving is justified by the fact that, firstly, the reduction of costs for pro-
duction leads to increase of competitiveness of this production in the world mar-
ket, which can contribute to the national economy growth. Secondly, the re-
serves of conventional energy resources are gradually exhausted. Thirdly, there
IS a negative impact of burning carbon-containing fuel on the environment

One of the crucial tasks of the state in this sphere is to establish a well-
structured normative base of energy saving.

Currently, many enterprises are tailoring their internal energy saving
business processes to international standards, in order to keep a high level of
competitiveness and ensure their positions in the markets. The management of
business processes are the management of energy saving, investment projects,
financial management in the energy sector and management of the personnel’s
motivation to improve energy efficiency indicators. All these processes directly
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relate to basic production processes and determine their energy efficiency in the
long-term future. Among the supporting business processes there are different
kinds of repairs of equipment of energy sector, resource supply, operational pro-
duction control and control of financial results of energy saving programmes re-
alised in the enterprise.

In the future, it is necessary to automate not only the process of collecting,
accounting and analysing the energy consumption data, but also adjusting ener-
gy saving programmes in accordance with the changes in fuel and energy bal-
ance of the enterprise, identifying energy saving reserves, developing innovative
approaches to energy saving.

When realising these methods of management, the best results can be
achieved in increasing energy efficiency of enterprises. Thus, the performance
ratio of the enterprises, that implemented EMS in accordance with 1SO
50001:2011, can reach 98 %.

Final Remarks

By the present time, due to rising relevance of energy saving related prob-
lems caused by significant rise of energy resources’ prices, the enterprises have
developed traditional approaches to the energy management. The major ones re-
flect separate directions of energy saving which are further connected in one
system with the help of strategic energy management.

The basic traditional approach is the formation of operational manage-
ment of processes, modes of energy saving by virtue of technical control of pro-
duction parameters, establishment of standards within the energy basis and for-
mulation of the principles of motivation of the enterprise personnel. Traditional
approaches are significant contributors, since they ensure the initial setting of
the task of energy saving, demand attention of the administration of the compa-
ny to the establishment of the unified system.

The development of traditional approaches leads to formation of the sys-
tematic idea of EMS as a combination of elements making up the basis of regu-
lar business processes with a developed system of training and motivation of the
personnel.

The tendency that justifies transition to the systematic energy manage-
ment, is a transition of the enterprise from one-time projects of investment in the
energy infrastructure to construction of cyclic processes of development and im-
plementation of organisational and technical measures in this sphere [14].

The model of EMS should function in the enterprise on the basis of the
continuous cycle, the stages of which are given in the fig. 6. The cyclic fulfill-
ment of these stages will enable implementing EMS on a longer-term basis,
which will increase its efficiency.

Considering the suggested recommendations will enable any industrial en-
terprise to implement the management changes, allowing it to reduce energy ex-
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penditures on the systematic and long-term basis, which will significantly in-
crease its energy efficiency.

Energy policy (strategy, mission,
standards, regulations,

/ instructions, education) \

Search (investigation of new Energy organisation (changes of the
solutions) organisational structure, expansion of
the functions and duties of the

management, introduction of KPI)

Finding out mistakes \
(consideration and adjustment in Energy planning (investigation,
the future) development of the projects,

f financing)
Calculation of efficiency J
(determination of results) Checking (implementation of the

projects, introduction of
\ organisational changes)

Adjustment (changing in the

process of realisation) Amalysis {moniioring,

measurement, control)

\ Adjustment (making changes in /

the project decisions)

Fig. 6. EMS-model

EMS of the organisation is, without any doubt, an innovative decision,
which is connected with the modernisation of the existing methods of manage-
ment and psychology of management of energy consumption and energy ex-
penditures.

In order to increase the quality of realisation of EMS in Russian industrial
companies, it is necessary to implement the following measures:

e monitoring, analysis, popularisation and dissemination of best practices
of the implementation of EMS on the basis of 1SO 50001:2011,

e improvement of the methodological base of EMS and normative and
technical base;

e expansion of practices of application of benchmarking for formation of
goals and indicators of increasing energy efficiency and energy saving;

e development of professional and educational standards in the sphere the
energy management;
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e provision of energy management related education and qualification
upgrade of specialists of industrial companies;
e preparation and acceptance of mid-term plans and programmes of im-

plementation of EMS by companies;

e expansion of supporting measures and stimulation of companies to im-

plement EMS;

e development of the system of voluntary certification in the sphere of the

energy management;

e formation and implementation of the unified register of the authorised
individuals and legal entities, providing services in the energy management;
e formation and maintenance of the unified register of the companies that

confirmed their implementing EMS.

Conclusion

Thus, upon realising the above-mentioned measures, the conditions for
transition to the large-scale implementation of EMS will be provided. This, in its
turn, will foster realisation of the national policy in the sphere of energy saving

and energy efficiency.
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