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In recent decades, the energy that began to make significant cost has
become a key aspect. As before the energy has always been a resource for
production, it has become recognized as one of the main sources of costs
that deserves serious attention. Developing energy management concept
involves energy management as any other productive resources to reduce
enterprise costs by improving energy efficiency. There are a number of
standards in the field of Energy Efficiency, but they do not take into ac-
count the specific characteristics of the country, it is proposed the use
of National Energy Efficiency Standard. Industry is a major consumer of
electricity (70%) and thermal energy (50%), the population consumes less
than 25% of electricity and 30% heat.

Key words: energy efficiency, standards of energy efficiency and en-
ergy audit.

COHFbl OH XbIAABIKTA BU3HECTIH, MaHbI3AbI KYHbIH KypaFaH sHeprus
Heri3ri acnekt GOAbIN KeAeAl. DHEPrus BHAIpICKe KaXKeT pecypc GOAbIN
KEAFEHAIKTEH, HETi3ri WbIFbIHAAPAbIH 6ipi GOAbIN CaHaAaAbl KoHE KOHIA
0GOAYAl TaAan eTeai. Aambin >KaTKaH SHEPrns MEHEAXKMEHTIHIH KOHLern-
LMSICbl Ke3-KeAreH eHAIpiCTeri pecypc aHeprng MEHEAXKMEHTIHIH aHeprug
TUIMAIAITIHIH, >)KaHapAaTy Heri3iHAe K8CiMOPbIH LWbIFbIHAAPbIH TOMEHAETY-
Al MeH3elMAl. IHepro TMIMAIAIK caacbiHAa GipHelle cTaHaapTTapbl 6ap,
6ipak, 0Aap MEMAEKETTIH crieLiehrKablK epekLIeAiKTepiHAE ecenTeAmeit-
Al, COHABIKTAH 3HEpPro TUIMAIAIKTIH YATTbIK, CTQaHAQPTTapblH ManAaAaHy
YCbIHbIAQADI.

TyHiH ce3aep: 3HEpro TUIMAIAIK, SHEPro TUIMAIAIK CTaHAApTTapbl,
SHEpProayAuT.

B nocaeaHue AeCITUAETUS 3HEPrus, KOTOPas CTaAa COCTABASITb 3Ha-
UUTEABbHYIO CTOMMOCTb B GM3HECE, CTaAd KAIOUYEBbIM acrekToM. [TOCKOAb-
Ky 1 paHee aHeprus Bceraa Obiaa PeCcypcom, HEOOXOANMBIM AAS IPOM3BOACTBA,
OHa CTaAa MpuW3HaBaTbCsS OAHWM M3 TA@BHbIX MCTOYHMKOB 3aTpaT, KOTO-
PbIfi 3aCAY)KMBAeT Cepbe3HOro BHMMaHWS. PasBuBaiowlascs KoHUenums
SHEPreTMYeCcKoro MeHeAXXMeHTa MoApPa3yMeBaeT MEHEAXMEHT 3Heprum
Kak Al06Oro Apyroro npomsBOACTBEHHOrO pecypca C LEAbIO CHUXKEHUS
3aTpaT NPeAnpUaTUS NyTeM YAYULLEHUS 3HepreTuyeckon 3pgekTMBHOC-
™. CyllecTByeT HECKOAbKO CTaHAAPTOB B 00AACTM 3HEProaddekTms-
HOCTM, OAHAKO OHM He YUMTbIBAOT crieumpuueckme 0cob6eHHOCTU CTpa-
Hbl, MO3TOMY MpPeAAaraeTcsl UCMOAb30BaHWe HalMoHaAbHOro cTaHAapTa
3HeproaeKTMBHOCTH.

KAtoueBble caoBa: 3HeprospeKkTMBHOCTb, CTaHAAPTbl 3Heprosg-
heKTUBHOCTHM, SHEPrOAYAMT.
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The long-term priority for the Republic of Kazakhstan is a «welfare
society based on a strong state, developed economy and universal labor
opportunities» [1]. Energy is a major factor in the internal and external
development strategy of each state, its economic security [2, p.101].
Recognition of the importance of energy as one of the types of resources
that require the same management as any other valuable resource, and
not as the overhead costs of the enterprise, is the essential first step to
improve energy efficiency and reduce energy consumption.

Arrangements for expansion and modernization of existing power
plants and construction of new needs to cover the electrical load
growth. The following two images show the dynamics of production
and consumption of electric and heat energy in Kazakhstan in the
21st century (fig. 1 and fig. 2).

The most effective solution to the reduction of natural resources
is the practice of energy conservation and introduction of energy
efficient technologies. Improving energy efficiency is a very
important issue for the economy of Kazakhstan. Unit GDP energy
intensity according to the IEA Kazakhstan remain very high (1,8
USD / kg.o.e) compared with developed countries (5,5 USD /
kg.o.e). During the period of reforming the economy from 1991 to
2001 energy intensity of GDP has increased by 15 — 20%, which
had a negative impact both on the economy as a whole, and on end
users. During the period 2001-2012 the energy intensity of GDP fell
slightly, but still higher than the average trend in the 5 times.

According to expert data overrun fuel for electricity production
is 10-15% on heating — 15-20%. The costs of implementing power
saving is about 5 times lower than on a new energy production.

Currently, we developed anumber of standards in different countries,
each of which reflects national specificities, summarizes the experience
and practice of the set of industrial and non-industrial organizations.

The very first was released in 1985, the British Standard
BS 8207: 1985 «Code of Practice for Energy Efficiency of
Buildings», is still in effect with minor changes introduced in 1994.
American National Standards Institute (ANSI) and the Institute of
Electrical and Electronics Engineers (IEEE) developed by ANSI/ MSE
2000: 2005 «Energy Management System» and ANSI / IEEE 739:
1995 «Recommended Practice for energy management in industrial and
commercial enterprisesy.
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Figure 1 — Dynamics of production and consumption for 2000-2020 (Ministry of energy RK)

Industry is a major consumer of electricity
(70%) and thermal energy (50%), the population
consumes less than 25% of electricity and 30% heat.
According to the forecast of the Energy Research
Institute of the Russian Academy of Sciences (ERI RAS),
consumption of electricity and heat in the world from
2010 to 2035 GG will increase due to the growth needs of
the industry (industry) and the public (HCS) [3].

When you save the old industry base and
low rates of its modernization without the
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introduction of energy-saving and energy-
efficient technologies, further development of
Kazakhstan’s energy production capacity planned
in the programs and plans of the government, will
only be used to meet the needs of the industry
without compromising the energy efficiency
index. This will lead to reduced competitiveness,
reduce product quality and preservation of the
status of “raw” appendage of the developed
countries of the world.
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Figure 2 — Changes in the structure of fuel and energy resources in electricity production for 1990-2030 (Ministry of energy RK)

Danish DS 2403: 2001 standard was the
first standard that provides organizations a
complete guide to implementation of the energy
management system. In 2009, the European
standard EN 16001 was published in 2009, which
has received national status to date in 17 European
countries.

Today, energy efficiency in all sectors of the
country (the company, the transport sector, housing,
and agriculture) is a priority issue in the development
of Kazakhstan.

Currently, the existing national standards in the
field of energy management systems are available
in almost all the developed and rapidly developing
countries:

— USA (ANSI/ MSE 2000: 2008)

— United Europe (EN 16001: 2009)

— United Kingdom (BS EN 16001: 2009)

— China (GB / T 23331: 2009)

— South Korea (KS A 4000: 2007).

Some of the above-mentioned standards came
out in the second and even a third version, which
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once again demonstrates their relevance and
development. International experience has shown
that the energy standards in the field of energy
management systems are a viable instrument
of policy and market mechanism, which allows
achieving a sustainable energy industry. As a result
of the implementation of programs in the US, UK
and China can unequivocally say that the potential
for optimization of industrial systems and energy
efficiency is not less than 20%. As an example, the
experience of two companies in one of them — the
plant, owned by a large company, Dow Chemicals.
One of the basic principles of economics steadily
developing country is the reduction of energy
intensity by increasing or stabilizing energy
consumption.

Also, there are the following standards:

— European Standard EN 16001: 2009 Energy
Management Systems, Requirements with guidance
for use. This document has been prepared by CEN /
CLC BT/ TF 189 “Energy management and related
services — general requirements and qualification
procedures”. Adopted by the CEN (European
Committee for Standardization) June 6, 2009 At
the heart of EN 16001 are well-proven national
standards: Denmark (DS 2403: 2001), Sweden (SS
627750: 2003), Ireland (IS393: 2005) and Spain
(UNE 216 301: 2007).

— The international standard ISO 50001: 2011
Energy Management Systems — Requirements with
guidance for use. This document has been prepared
by Technical Committee ISO / TC 242 «Energy
Management» which adopted by ISO (International
Organization for Standardization) June 9, 2011. ISO
50001: 2011 is based on the European Standard EN
16001: 2009, the American ANSI/ MSE 2000: 2008
and Korean KS A 4000: 2007.

The increase is caused by waste and emissions
caused the mneed to reduce environmental
pollution. In 2008, the International Organization
for Standardization (ISO) began developing a
new international standard ISO 50001 (energy
management systems — Requirements with guidance
for use). To this end, it established a new technical
committee ISO / TC 242 «Energy Managementy.
Implementation of ISO 50001 is possible for all
organizations, regardless of their size and type of
business; it can be implemented in organizations
both individually and with other management
systems such as ISO 9001, ISO 14001, OHSAS
18001 and others.

In Kazakhstan, the energy saving and energy
efficiency of all sectors of the economy are now
a priority, with the decision which will be solved
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complex problems - environmental,
economic and social.

January 13,2012 Ne 541-1V LRK adopted a new
Law «On energy saving and energy efficiency». The
law was adopted to replace the pre-existing Law
«On energy savingy». [4] The new law defines the
concept State Energy Registry — a systematic set
of information about business entities, consuming
more than 1,500 tons of fuel per year, or 2 MW of
installed capacity.

So, following the global socio-economic
trends, Kazakhstan, as well as many countries of
the West and the East, he joined the international
environmental movement and is now taking its first
steps along the road of sustainable development.
This is confirmed by the Strategic Development Plan
of the Republic of Kazakhstan till 2020. According
to this document, which generally does not change
the general trend, Kazakhstan aims to reduce the
energy intensity of the economy (by Strategic plan
on 25%) and carbon emissions (in accordance with
the obligations under the Kyoto Protocol — by 15%
by 2025 and by 25% by 2050).

Speaking about the potential of energy saving
in the CIS countries, it is worth noting that today,
in a number of companies are already elements
of the energy used, for example, developed and
implemented programs, plans and energy saving
projects carried out purchase more energy-efficient
equipment, analyzes the opportunities for improving
the energy efficiency of certain production
facilities and / or processes. The introduction
of the international standard ISO 50001 energy
management is defined as state regulatory purposes.

The standard is based on the common
elements used in all of ISO management system
that provides a high level of compatibility
with other management systems. The purpose
of the standard is to provide companies a
structured and comprehensive management to
optimize the process of consumption of energy
resources and systems management data process.
The purpose of the introduction of ISO 50001:
2011 is to provide companies with a structured and
comprehensive guide to the process optimization
of consumption of energy resources and the system
managing the process.

ISO 50001: 2011 — Energy Management System
is a fundamental basis for the creation of an efficient
and modern energy management in the industrial,
commercial and other enterprises and organizations.

Companies that have implemented ISO
50001 standard for energy management system,
the ability to get an objective to reduce the

energy,
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costs of energy consumption and reduce carbon
dioxide emissions into the environment, as
well as give a great number of benefits to users.
With regard to the specifics of the enterprise energy
management, basic steps that should be provided
for the effective management of energy use in the
enterprise:

— The adoption of the energy policy of the
company;

— Planning of energy production and
consumption;

— The introduction and operation of power
plants;

— Monitoring and measuring energy use,
including the result of the activities of the staff;

— Corrective and preventive actions to identify
and predictable inconsistencies;

— internal audit;

— Management Analysis in energy use;

— Improving management.

The standard is intended for independent
use, and for its use as a part of other quality
management systems, environmental impact,
safe working conditions and social responsibility.
ISO 50001 standards includes requirements for the
development and implementation of energy policy,
objectives, targets and energy management action
plans, taking into account the legislative regulatory
legal acts. The standard will be to organize any
type of base, along with the standards for ISO
9001 quality management system and ISO 14001
environmental system management.

The main standard in this series is ISO 50001:
2011 “Energy Management Systems. Requirements
with guidance for use”. ISO 50001: 2011 is a new
voluntary international standard that is applicable to
all organizations, including large and small industrial
enterprises, commercial organizations, institutions
and government agencies wishing to demonstrate
their compliance with the declared energy policy by
self-assessment and self-declaration of conformity
or by passing the system of certification procedures

Energy.
ISO 50001: 2011 specifies requirements
for designing, implementing, maintaining and

improving an energy management system in order
to achieve continuous improvement in the field of
energy management, including energy efficiency,
energy use and consumption in the framework of a
systematic approach based on the PDCA cycle.

In addition, as described in the standard
requirements apply to measurement, documentation
and reporting, design and practice of procurement
of equipment, systems, processes, selection and

training, which contribute to improving the energy
efficiency of the organization.

On stage there are several projects related series
of standards ISO 50000. These include:

1) ISO / CD 50002 Energy audit;

2) ISO / CD 50003 energy management system
audits and competence of the auditors;

3) ISO / CD 50004 Guidelines for the
implementation, maintenance and improvement of
the energy management system;

4) ISO / CD 50006 Basic use of energy and
energy efficiency (EnPls) — General Principles and
Guidelines;

5) ISO / CD 50015 Monitoring, measurement,
analysis and verification of the organizational level
of energy efficiency.

Standard ISO 50001:2011 is based on a model
of continuous improvement management system, so
it can be used either alone or in conjunction with
other well-known standards such as ISO 9001, ISO
14001, ISO 22000 and OHSAS 18001 standards.
This enables organizations to integrate energy
management into their overall efforts to improve
product quality and safety as well as environmental
management and the management of occupational
safety and health personnel.

The European Union developed and adopted to
the new standard IEC 60034-30, according to which
three energy efficiency class set (IE — International
energy efficiency) of single-speed three-phase
asynchronous motors with squirrel-cage rotor:

The IE1 — Standard energy efficiency class —
roughly equivalent to the energy efficiency class
EFF2, used now in Europe;

The IE2 — High energy efficiency class — roughly
equivalent to the energy efficiency class EFF1,

IE3 — the highest energy efficiency class — the
new class of energy for Europe.

The introduction of the new standard
in Europe will take place in three stages:
Since January 2011, all engines must conform to
class IE2.

From January 2015 all engines from 7.5 to
375 kW must be no lower than class IE3; at the
same time allowed the class IE2 motor, but only
when working with variable frequency drive.
From January 2017 all motors with power from
0.75 to 375 kW must be no lower than class IE3;
at the same time it allowed the class IE2 motor
and when working with variable frequency drive.
In order to increase energy and reduce inventories
of CO2 emissions, the European Union (EU) has
focused attention on the achievement of energy
efficiency. In particular, the energy efficiency of the
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housing funds of the EU’s largest energy consumers
in more than 40%. Directive on energy performance
of buildings (DEEZ) and its updated revision
(recast), adopted in 2002 and 2010 respectively,
the EU contributes to achieve its ambitious goals in
energy use and energy saving. Although some EU
Member States (such as Belgium, the Netherlands
and Germany) have already made considerable
progress towards the achievement of high energy
efficiency standards, other countries (such as
Poland, Spain, and Czech Republic) have faced
great challenges in achieving these figures.

Germany has long been a world leader in the
development of energy efficiency standards and
regulations at the national level (“Progress with
Implementing Energy Efficiency Policies,” OECD
/ 1EA, 2009). To date, Germany has a number
of laws that support the construction of energy-
efficient buildings and houses, as well as contribute
to the modernization of existing buildings in order
to increase their effectiveness. Germany has also
developed and is implementing an innovative energy
efficiency financing system that has been successful
not only in Germany but also in other EU Member
States [5].

Directive on energy performance of buildings
(ECD) is the main legislative instrument which
affects the energy consumption and energy efficiency
in the EU. This document regulates the construction
of Dbuildings erected and controls existing
buildings. The original directive was adopted in
2002 (Directive 2002/91 / EC); its updated edition
(2010/31 / EU) and published in 2010, which were
proposed significant changes to the standards and
energy efficiency standards (“Energy Efficiency of
Buildings Directive,” ECEEE, 2010).

On the basis of the federal German law on
energy saving (Energieeinsparung Gesetz) in 2002,
the government has been developed Regulation on
Energy Conservation (Energieeinsparverordnung),
where the detailed requirements with respect to
indicators of energy consumed were presented in
new and existing buildings (Regulation on Energy
Conservation was modified in 2004, 2007 and
2009) (Schettler-Kohler, 2008; Schettler-Kohler &
Kunkel, 2010). Through Decree on energy saving
and other activities aimed at the development
of energy efficiency in the country, in Germany
managed to implement many aspects of ECD even
before the Directive was formally presented to the
EU in 2002. For example, in Germany the method
of calculating the energy efficiency of buildings has
been developed and involved long before the ECD,
energy certificates (as passport) was required for the
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construction of buildings, and in some cases even
for modern buildings, as well as the requirements
for almost all kinds of upgrades of factory products
have existed since 1984 years without any restriction
on the size of buildings [6].

As previously mentioned, the Decree on the
Energy Conservation plays an important role
in energy conservation and efficiency, as this
regulation defines standards and energy efficiency
requirements and implements control over their
observance. In Germany, the energy -certificate
(also energy performance certificate) is a binding
instrument since 2002 for new or substantially
modernized buildings. Requirements to energy
certificates for existing buildings for sale or rent,
as well as the public, were introduced in July 2008.
German energy certificates can be grouped into two
main categories:

1) certificates on the basis of pre-calculated to
be the energy needs of the building,

2) certificates based on the actual energy
consumed the building. Certificates based on the
calculated energy requirements previously, are
usually quite expensive, because such certificates
often require a visit to the building energy expert
who could provide detailed information about the
building and its energy needs. Certificates based on
actually expended energy, usually do not require
visiting the building expert and therefore are
considered as relatively cheap.

There are standard forms that are required for
energy certificates. Today in Germany a holistic
method of calculation of the energy, which is painted
indetail in the standard DIN V 18599. Standard DIN V
18599 is a single method of calculation of the energy
required for heating and cooling buildings, as well
as its normal functioning. This standard assesses the
energy efficiency of lighting and heating, ventilation,
cooling and hot water supply [7].

German experience in the implementation of
high standards of energy efficiency has been very
successful and has even become a model to be
followed for the EU member states.

Currently, in Kazakhstan implemented a
variety of government programs to improve the
country’s energy saving and energy efficiency.
These programs are aimed at accelerating the
development of energy saving and energy efficiency
in different sectors of the economy in nine areas:
— industrial energy efficiency;

— innovative energy;

— energy-efficient housing and communal
services;

— energy-efficient construction;
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— energy-efficient vehicles;

— energy efficient the public sector;

— energy-efficient lighting;

— energy-efficient society; and

— economical cost.

The main objective of the program is to optimize
the energy losses in the existing heating systems
and hot water supply, as well as reduce energy
consumption and reduce the inefficient use of energy
resources. The introduction of energy management
systems in accordance with the international
standard, is one of the most effective measures for
the implementation of energy saving and energy
efficiency in the Republic of Kazakhstan.

We believe that for the Republic of Kazakhstan
it is necessary to adopt national standards for energy
efficiency.

National energy efficiency standard needs to be
set for energy-saving integration of the recognized
organizations scheme in their management practices.
In organizations around the world had access to a
single harmonized standard for implementing it in all
areas of the building on a logical and robust method
for determining and implementing improvements. It
is intended to achieve the following objectives:

— Help organizations use them more energy
efficiency assets;

— To create transparency and facilitate
communication on the management of energy
resources

— Promote best practice energy management and
strengthen the good practices of energy management;

— Support capacity to assess and prioritize the
implementation of new energy-saving technologies;

— Ensure scheme promoting the rational use of
the entire energy supply chain;

— improve energy management for the
implementation of GHG emission reduction projects;

— allow the implementation of integration with
other organizational management systems such as
environmental management, occupational health
and safety.

We consider it necessary to establish a national
energy efficiency standard for the Republic of
Kazakhstan which confirms the fact that the
requirements of the Regulation on energy conservation
andhavebeenperformedinfull,and producesstandards
(standards) energy efficiency for energy certificates
based on pre-calculated to be the energy needs.
National energy efficiency standard should include
the following ten sections:

1) general information,

2) The amount of energy required for heating
and cooling,

3) energy required for air conditioning,

4) the general (total) amount of energy required
for lighting,

5) the general (total) amount of energy required
for heating,

6) the general (total) amount of energy required
for ventilation systems of dwelling houses,

7) the total (final) energy required for air
conditioning and refrigeration

8) the general (total) amount of energy required
for hot water supply,

9) the general (total) amount of energy required
for the multi-function generators,

10) mandatory conditions

This national standard
following aspects:

1) The minimum energy requirements for
new buildings and modernizing existing buildings
(provision applies to residential and commercial
buildings);

2) The minimum energy requirements for heating
and air conditioning systems. Also encourage that
the use of energy derived from renewable sources
(for example, electricity from renewable energy
sources);

3) periodic inspection / inspection of boilers and
heating and air conditioning systems;

4) The energy certificate / passport for new and
modernized buildings;

Sanctions and penalties in case of non-energy
efficiency standards properly.

The company, which built and organizes the
work quality of the energy management system, is
able to:

— Improve the production cycle;

— Promptly implement effective
conservation measures;

— To benefit from these activities in the form of
financial gain;

— Increase their efficiency;

— Implement the plans to improve the energy-
saving performance by analyzing the current energy
consumption with respect to the expected;

— Introduce and apply in daily activities of
the organizations various legislative, regulatory,
contractual and other requirements and obligations.

— To perform an important function in regulating
climate change.

Thus, the National Energy Efficiency
Standard for the Republic of Kazakhstan to assist
organizations to develop a strategy to improve
energy efficiency, reduce costs, and improve the
environmental aspect of operations. One of the
significant advantages of the introduction of the

should include the

energy
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energy management system will also increase
the investment attractiveness of the company.
Implementation of the standard should lead to
a reduction in financial costs, greenhouse gases
and other environmental impacts of emissions

through systematic management of energy
(energy). Successful implementation depends
on commitment from all levels and functions
of the organization, and especially from top
management.
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