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1.1

PART 1 – EUROPEAN COMMISSION
Background

Assignment Title:

Development of the concept of mandatory energy audits of state
industrial enterprises which are planned to be fully or partially
privatised/sold in 2015-2016, CWP.07.UA (AHEF.136.UA)

Country and Dates:

October 2015 – April 2016

Beneficiary Organisation(s):

The State Property Fund of Ukraine (SPFU)

Beneficiary Organisation’s
key contact persons – name
and e-mail address

Mr. Yuriy Nikitin, Deputy Head of Department - Head of Competitive
Sales and Exchange Activities Division, y_nikitin@ukr.net

Deliverables Produced

Final report and presentations

Expert Team Members

W.F. Lutz, B. Chrétien, H. Steffensen, O. Ovdiienko, O.Antonenko

1.2

Essence of the Activity

The Technical Assistance (TA) assignment on the Development of the concept of mandatory energy
audits of state industrial enterprises which are planned to be fully or partially privatised/sold in
2015-2016 was implemented during the period October 2015 – April 2016. The TA was requested by
the State Property Fund of Ukraine (SPFU) and implemented according to the INOGATE Country
Work Plan for Ukraine.
The overall objectives of the assistance were to further approximate Ukraine with the EU legislation
and contribute to the improvement of energy efficiency in the country through introduction of
mandatory and regular energy audits of large enterprises according to the Energy Efficiency Directive
2012/27/EU (EED). The specific objectives were to carry out walk-through energy audits of three
enterprises selected by the beneficiary and to develop a concept of mandatory energy audits of state
enterprises which are planned to be fully or partially privatised/sold in 2015-2016.
Mandatory and regular energy audits for large enterprises are one of the requirements of the EED.
The Directive requires enterprises that are not small and medium enterprises (SMEs) to carry out an
independent energy audit at least every four years, except those enterprises that have implemented
an energy or environmental management system. Energy audits should take into account relevant
European or International Standards, such as EN ISO 50001 or EN 16247-1 and should be in line with
Annex VI of the EED.
The ITS fully achieved the overall and specific objectives of the TA assignment (see section 2.2) that
were related to the approximation of Ukraine with EU legislation as well as contributed to the
improvement of EE in the country and to the fulfilment of Ukraine’s obligations under the Energy
Community Treaty.
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1.3

Key Findings
1. As a part of its responsibilities, the SPFU can impose the specific requirements for the state
enterprises which are planned to be fully or partially privatised, including the mandatory and
regular energy audits. The scheme intended by SPFU should therefore be considered as a
pilot scheme which may deviate in certain aspects from a future country-wide scheme to be
implemented by the Government in full compliances with Article 8 and Annex VI of the EED.
2. ISO 50002:2016 (Energy Audits) and other standards of this series were recently adopted by
Order № 125 of the national standards bodies of the State Enterprise "Ukrainian Scientific,
Research and Training Centre of Standardization, Certification and Quality" (SE "UkrSRTC")
and will enter into force on 1 September 2016. However, as of April 2016, there is no
certification and accreditation scheme for energy auditors in Ukraine and the matter depends on the approval of the new Law on Energy Audits.
3. The results of the walk-through energy audits of the Orion manufacturing plant in Ternopil
and the President Hotel in Kyiv identified the common problems for these enterprises:



Lack of data on the energy consumption in the different administrative and process areas;
Lack of knowledge and understanding on the application of the concept of energy management in line with international standards and practices.

4. The results of the walk-through energy audits of the District Heating Enterprise in Kryvyi Rih
revealed the following shortcomings :
 The figures show clearly that the enterprise has severe economic problems. During the
last four years the heat revenues were insufficient to cover the gas bills.
 The efficiency of the plant according to the experts’ calculations is extremely low – about
50-55% that indicates high losses in production, transmission and distribution of heat energy.
 The company employs around 1,390 persons, including administrative staff, staff dedicated to operation and maintenance and other services in the field. However, the company does not have a separate dedicated department for performing energy audits.

1.4

Ownership and Benefits of the Activity
1.1.

Ownership and Benefits of the Activity

The main benefits of the activity for the Beneficiaries are:
1. The Ukrainian experts and decision makers improved their understanding on application of
mandatory energy audits scheme for enterprises to be privatised/sold and next steps
required for adopting a country-wide mandatory energy audit scheme.
2. The developed recommendations for the Concept of mandatory energy audits of state enterprises which are planned to be fully or partially privatised in 2015-2016 can be used by
the SPFU to mandate the potential investors to implement the energy saving measures
identified in the energy audits.
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The Beneficiaries took ownership in the following way:
1. The Beneficiary and local stakeholders provided ITS with all requested information and
necessary support during the preparation and implementation stages.
2. The developed proposals recommendations for the Concept of mandatory energy audits of
state enterprises which are planned to be fully or partially privatised in 2015-2016 were
endorsed by the State Property Fund of Ukraine during the stakeholders workshop
conducted in Kiev on the 22nd of March 2016.

1.5

Recommendations

The Concept of mandatory energy audits of state enterprises which are planned to be fully or
partially privatised in 2015-2016 should include the following pillars:






1.6

Require enterprises to be privatised to implement mandatory audits for at least all enterprises classified as non-SME;
Mandatory application of ISO 50002 (Energy Audit) or at least an energy review according to
ISO 50004;
In the absence of a certification and accreditation scheme for energy auditors, entrust the
audits to experts who successfully completed energy audit trainings offered by recognised
institutes;
Require buyers of enterprises to implement the energy saving measures identified in the energy audit and, as a minimum requirement, implement an EMS according to ISO 50001.

Challenges Faced

The ITS experts did not face any challenges during the preparation and the implementation of the TA
assignment, except the lack of energy consumption data during the implementation of walk-through
energy audits. To resolve this issue, ITS experts recommended the SPFU to implement at these
enterprises an energy management system in line with international standards.
Table 1. Impact Matrix
Impact Area
Developments
2012 (%)*
Feb 2016 (%)*
Policy
Support for the implementation of mandatory
0%
10%
energy audits scheme
Regulation
Support for the implementation of ISO and EN
15%
25%
energy management and energy audit
standards
Technology
Support of the development and utilisation of
5%
25%
the modern EE technologies
Environment
Reduction of energy consumption and CO2
5%
15%
emissions as result of energy audits
Economics
Additional investments in EE projects identified
10%
40%
as results of energy audits
Social
Direct and indirect creation of jobs as a result
5%
35%
of mandatory energy audits scheme
* The impact is estimated based on the experts’ opinion under the current circumstances and can be changed over time
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2.1

PART 2 - BENEFICIARIES
Executive Summary

This report presents the results of the assignment "Development of the concept of mandatory
energy audits of state industrial enterprises which are planned to be fully or partially privatised/sold
in 2015-2016, CWP.07.UA (AHEF.136.UA)" implemented by the EU funded INOGATE Technical
Secretariat (ITS) project. The assignment was requested by the State Property Fund of Ukraine (SPFU)
and was implemented during the period October 2015 - April 2016.
The main objective of this assignment was to contribute to the improvement of energy efficiency in
Ukraine through the introduction of mandatory and regular energy audits of large enterprises
according to the Energy Efficiency Directive 2012/27/EU. For this purpose, ITS undertook the
following activities:
During a first mission to Ukraine in October 2015, the ITS experts carried out walk-through energy
audits of three different plants: (i) the Orion manufacturing plant in Ternopil, (ii) the President Hotel
in Kyiv, and (iii) the Kryvyi Rih district heating company. Besides a series of recommendations for
energy efficiency improvements, which were given to the management of each enterprise, and
which are mentioned in the respective sections of this report, a basic shortcoming in both the Orion
plant and Hotel President is the lack of metering and monitoring of the energy consumption for
different units and systems, which is a prerequisite for systematic energy management according to
international standards. With regard to the Kryvyi Rih District Heating Company, which is the largest
of the three enterprises visited, substantial improvements and investments will be required, in order
to improve the largely inefficient heat production and distribution systems.
In March 2016, the second mission was undertaken. In the stakeholder workshop held on 22 March
2016, the results of the three energy audits were presented, alongside with experiences of the
implementation of energy audits and energy management systems according to Directive
2012/27/EU in France and the experience with energy audits of CHP plants and district heating
systems in Denmark, and the legislative framework for energy audits in Ukraine. Also, the key
recommendations for the concept of mandatory energy audits of state industrial enterprises which
are planned to be fully or partially privatised in 2015-2016 were presented and discussed.
This part of the report consists of the following sections and the pertaining annexes:
Section 2.2 describes the objectives of the assignment and the potential role of the SPFU in
promotion the mandatory energy audits of large enterprises in Ukraine according to the Energy
Efficiency Directive 2012/27/EU. The overview of other roles of the SPFU and the State Privatisation
Programme 2015-2016 as well as the analysis of the Ukrainian legislative framework on privatisation
and energy audits are presented in Annex1 and Annex 2 respectively.
Section 2.3 presents the key recommendations developed as a result of three walk through audits
undertaken at the Orion factory in Ternopil, Hotel President in Kyiv and the District Heating Company
in Kryvyi Rih. The detailed information on the conducted audits is presented in Annexes 3.1-3.3.
Section 2.4 presents the recommendations for the concept of mandatory energy audits of state
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enterprises which are planned to be privatised, including recommendations with regard to energy
audit methodology, the main elements of the mandatory audit scheme and recommendations with
regard to the implementation of energy efficiency measures after privatisation, including an outlook
on a nation-wide mandatory energy audit scheme according to the Energy Efficiency Directive
2012/27/EU.
The agenda and presentations given by the ITS experts during the stakeholder workshop on the 22nd
of March 2016 can be downloaded from the INOGATE web portal by the following link:
http://www.inogate.org/activities/722?lang=en

2.2

Introduction / Background

2.2.1 Objectives of the assignment
The assignment "Development of a concept of mandatory energy audits of state industrial
enterprises which are planned to be fully or partially privatised/sold in 2015-2016, CWP.07.UA
(AHEF.136.UA)" was implemented during the period October 2015 - April 2016. The assignment was
carried out in compliance with the application for technical assistance (TA) submitted by the State
Property Fund of Ukraine (SPFU) and the INOGATE Country Work Plan for Ukraine.
The overall objectives of this assignment were:
•
Further approximation of Ukraine with the EU legislation;
•
Contribution to the improvement of energy efficiency in the country through introduction of
mandatory and regular energy audits of large enterprises according to the Energy Efficiency Directive
2012/27/EU (EED).
Article 8 of the EED defines requirements for both large companies and SMEs with regard to energy
audits, which can be summarised as follows:







Promotion of independent, supervised, high-quality audits based on minimum requirements,
and carried out by qualified and/or accredited experts according to qualification criteria, including in-house experts;
Development of programmes for SME to realise energy audits and implement their recommendations;
Implementation of mandatory energy audits for non-SME by 5 December 2015 and thereafter
every four years;
Implementation of energy audits under voluntary agreements;
Exemptions for companies implementing an energy and environmental management system
(which inherently include energy audits or reviews).

Annex VI of the EED defines minimum requirements for the audits and Recital 24 prescribes that
relevant European of International Standards, such as EN ISO 50001 (Energy Management Systems)
or EN 16247-1 (Energy Audits) should be taken into account in energy audits.
SMEs are enterprises which employ fewer than 250 persons and which have an annual turnover not
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exceeding € 50 million, and/or an annual balance sheet total not exceeding € 43 million.
Thus, the assignment supports the introduction of mandatory energy audits of large enterprises in
Ukraine according to the EED through the following specific objectives:





To carry out walk-through energy audits of three enterprises selected by the beneficiary
(one industrial plant, one large hotel and one district heating enterprise);
To develop a concept (roadmap) of mandatory energy audits of state enterprises which are
planned to be fully or partially privatised/sold in 2015-2016;
To develop proposals to introduce mandatory and regular energy audits for large enterprises
according to the Energy Efficiency Directive 2012/27/EU;
To provide the SPFU with the EU experience in promoting high quality energy audits and energy management systems, including organisation of a one-day workshop for Ukrainian decision makers on benefits of introduction of mandatory energy audits to support the developed concept and proposals to introduce the requirements of Directive 2012/27/EU.

The scope of work of this assignment included two missions of ITS experts to Ukraine. During the first
mission in October 2015 the experts reviewed the actual state of play of the privatisation process
and concluding energy audits in Ukraine as well as conducted walk-through energy audits of three
plants selected by the beneficiary namely: (i) the Orion manufacturing plant in Ternopil, (ii) the
President Hotel in Kyiv, and (iii) the Kryvyi Rih district heating company. During the second mission in
March 2016, the experts organised a stakeholder workshop to present the results of three energy
audits, to share the experience from France and Denmark and to discuss the preliminary
recommendations for Ukraine with interested stakeholders. The list of developed documents and
presentations given by the ITS experts during the stakeholders’ workshop can be downloaded from
the INOGATE web portal by the following link: http://www.inogate.org/activities/722?lang=en .

2.2.2 Potential role of the SPFU in promotion of the mandatory energy audits in
Ukraine
The main information about the role of the State property Fund of Ukraine and the State
Privatisation Programme 2015-2016 is presented in Annex 1. As a part of its responsibilities, the
SPFU can impose the specific requirements for the state enterprises which are planned to be fully or
partially privatised, including the mandatory and regular energy audits. The development of the
Concept of carrying out mandatory energy audits at these enterprises is aimed to help the
government of Ukraine to resolve two issues:
1. Increase awareness of potential investors on the objective information on the status of energy
efficiency of the enterprises listed for privatisation;
2. Foresee the requirement for the potential investors to implement energy conservation and energy
efficiency measures after the privatisation.
The analysis of the Ukrainian legislative framework on privatisation and energy audits presented in
Annex 2 shows the applicability of the mandatory energy audits scheme for the state enterprises
which are planned to be fully or partially privatised. However, it is important to stress that the
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scheme intended to be implemented by SPFU will differ in important aspects from a future countrywide scheme which the Government of Ukraine will have to implement as an element of the
transposition of the Energy Efficiency Directive 2012/27/EU due to Ukraine's obligations under the
Energy Community Treaty.
Firstly, the obligations under the Energy Community Treaty refer to the transposition of the Directive
into national legislation, i.e. for the whole country. This implies in the case of Article 8 ("Energy
Audits and Energy Management Systems") that all stipulations of this article have to be transposed,
including obligations of the Government, obligations of non-SMEs and programmes and support
schemes directed to SMEs.
Secondly, regular energy audits will only be obligatory for enterprises not classified as SMEs, i.e.
companies employing 250 persons or more and which have an annual turnover of € 50 million or
more, and/or an annual balance sheet of € 43 million or more. This means that only a part of the
enterprises to be fully or partially privatised/sold would be subject to this requirement under
Directive 2012/27/EU.1
Thirdly, the Government will have an important role in promoting the availability of high quality
energy audits to all final customers, including the qualification of energy auditors and quality control.
The scheme intended by SPFU should therefore be considered as a pilot scheme which may deviate
in certain aspects from a future country-wide scheme to be implemented by the Government in full
compliances with Article 8 and Annex VI of the Directive.

2.3

Walk through energy audits

2.3.1 Selection of the enterprises
In accordance to a compilation of privatisation opportunities published by the Ministry of Economic
Development and Trade and SPFU in July 2015, more than 200 enterprises from different sectors of
economy, including the following are eligible for privatisation:










1

Mining industries (coal and other minerals);
Metallurgical industries;
Chemical industries;
Agro-industries (including crop growing, cattle breeding, fish farming and food-processing
industries);
Commercial seaports;
Shipyard;
Thermal power plants;
Power distribution companies;
CHP and District heating companies;
Manufacturing industries (mechanical, electrical, electronic, etc.) and repair shops;

Assuming that the Government of Ukraine would define the same thresholds.
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Textile industry, glass and optical industry, waste recycling industry;
Banks, hotel, tourist complex;
Real estate and construction companies;
R&D institutes;
Transportation industries;
Trading companies.

In accordance with the ToR, the SPFU selected three enterprises for carrying out walk-through
energy audits:




The Orion manufacturing plant in Ternopil;
The President Hotel in Kyiv;
The District Heating Enterprise in Kryvyi Rih.

It should be also mentioned that the selected enterprises are a very small and not necessarily
representative samples, taking into consideration the number and variety of enterprises eligible for
privatisation. Nevertheless, the walk-through energy audits in one industrial plant, one large building
and one District heating company (which all have different energy use patterns) provided important
insights in the energy economy, inefficiencies of energy use and potentials for improvement in these
enterprises, which may be to some extent symptomatic for more enterprises in Ukraine.
The Sections 2.3.2-2.3.4 of this report outlines the key recommendations made based on the
conducted walk-though energy audit, whereas detailed information on the results of the audits and
baseline evaluation are presented in Annexes 3.1-3.3.

2.3.2 Recommendation for the Orion manufacturing plant in Ternopil
During the walk-through audit and the subsequent discussion with the plant management, several
recommendations were made. The majority of the recommendations were related to the lack of
monitoring of the energy consumption and energy management. The plant management completely
lacks knowledge of the energy consumption in the different administrative and process areas. The
implementation of separate measurements and of a monitoring system should therefore be the first
steps before implementing any other measures.
The energy monitoring system will allow to register and evaluate the energy consumption per
purposes or uses, over time, per premise, etc. The implementation of a complete divisionary energy
monitoring should allow to collect reliable data for the preparation of an energy metering plan.
Moreover, the role and responsibilities of the energy manager should be defined according to
international standards for energy management. The measures recommended above should then
serve as a basis for the implementation of a complete Energy Management System following
international standards like the ISO 50001.

2.3.3 Recommendation for the President Hotel in Kyiv
During the walk-through audit, some easy-to-implement recommendations were made to the
company. The most important recommendations concerned the understanding of the notion of
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energy management by the company. It appeared during the visit that energy and electricity bills are
regularly checked and that the company took some measures to analyse and reduce energy
consumption. However, it appeared that, similarly to the Orion plant, the understanding and the
application of the concept of energy management was not in line with the international standards
and practices.
It was recommended that the company should set up a more precise energy monitoring and
accounting system in order to better understand the hotel’s main consumption units. It was also
recommended to implement an energy management system in line with international standards.
Additional low-cost measures which should be implemented immediately include:
-

To lower the temperature in the premises and especially in the rooms;
To refurbish some administrative areas;
To protect the chiller on the roof of the entrance hall from solar radiation;
To install low consumption night lighting in the corridors with motion sensors;
To isolate the second kitchen ventilation system from the main one, likewise for the
congress hall.

2.3.4 Recommendation for the District Heating Enterprise in Kryvyi Rih
It is recommended to thoroughly review the current efficiency calculations and to make them
transparent in such a way that they are comparable to procedures in Western countries.
It is recommended to avoid summer closure of the DH supply. The practice of summer closure sends
an inappropriate signal to the consumers and results in additional investment in excess capacity, e.g.
in electric water heaters. The DH-company should act according to its purpose – heat supplier.
There is an urgent need to establish a new heat tariff which together with other radical measures will
make it possible to operate the DH-system in a sound economical way and cheaper than any
alternatives.
Consumers should be motivated to use less energy while maintaining the same thermal comfort by
renovation of the building stock. Also a modernisation in the accounting system for heating and hot
water supply is recommended.
Reconstruction of the individual heating substations is recommended.
Furthermore it is recommended to carry out a number of feasibility studies for the entire supply
system.
Further to these recommendations, which can be implemented without major changes to the
system, the company should consider restructuring of the system in accordance with a short term
and a medium and long term strategy outlined below:
For a short term strategy:
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1. Fuel conversion to coal or biomass of the existing decentralized boiler plants
Supposed that coal or biomass is accessible and considerably cheaper than gas, which needs to be
verified, it will be possible to bring down the production costs by converting the existing boiler plants
to use these types of fuel. With a low price per unit of fuel energy, low system efficiency becomes
less detrimental. Of course, ecological conditions and security of fuel supply must be taken into
account.
2. Decentralization of heat production to block or building level based on natural gas
With natural gas as the main fuel, and no CHP-production and for the moment and no other local
fuel sources implemented there is no reason to preserve a centralised DH-supply structure. The heat
production can be moved much closer to the consumers.
1. Group substation or Block substation
2. Building level
If heat production is decentralised to substation or block level it is recommended to renew existing
pipes between the substation to the building with new buried pre-insulated pipes, which will bring
down the network heat and water losses.
It is anticipated that current group substations for DHW production can be transformed into
decentralized boiler plants. New modern and efficient (i. e. condensing) boilers should be installed
which will bring down the production losses. If boilers can be installed in building basements or as
some prefer on the roofs the pipe reconstruction is not an issue.
These above measures together would bring the overall system efficiency from approximately 55%
close to optimal technical performance if they can be implemented generally.
By introducing modern pumps at the new boiler stations and introducing variable flow (individual
flow control on heat appliance, thermostatic valves) it will reduce power consumption for pumping.
By decentralizing the supply, the DH transmission network (and to some extent also the distribution
networks) would become redundant. It is important however that these networks are preserved,
with respect to improvements in the medium and long term (see below).
Strategies 1 and 2 can also be combined, i. e. fuel conversion of some selected boiler plants, and in
the remaining areas decentralisation. For a medium and long term strategy the following options
should be considered:
1.
2.
3.
4.
5.

Utilisation of surplus from industrial processes, in particular the steel industry;
Pipe rehabilitation;
Heat from waste incineration;
Heat from large-scale solar thermal plant;
Cogeneration units in boiler plants versus block level boiler houses.
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2.4

Recommendations for the Concept of mandatory energy audits of state enterprises
which are planned to be fully or partially privatised in 2015-2016

2.4.1 Energy Audit Methodology
Energy audits have been implemented in industries and buildings since the first oil crisis in 1973/74,
and a wealth of experiences has been gained since then, which is reflected in methodologies and
practical guidelines for a variety of applications, including different branches of energy-intensive and
less energy-intensive industries, SMEs, and different types of residential, commercial and public
buildings.
Notwithstanding this variety, there are some basic principles which should guide any energy audit.
Such principles have been incorporated in the following European and international normative
documents: the European Standard EN 16247-1 ("Energy Audits") and ISO 50002 ("Energy Audits").
Both standards define a general framework for the implementation of energy audits. According to
Recital 24 of Directive 2012/27/EU, Standard EN 16247-1 should be taken into account in Energy
Audits mandated by Article 8 of the Directive. Taking into consideration that Standard ISO
50002:2014 builds on EN 1647-1, it is recommended to require companies to be privatised to
implement the mandatory energy audits in accordance with either of these standards, preferably ISO
500022.
2.4.1.1

Framework methodology: ISO 50002 Energy Audit

The European Standard EN 16247-1 "Energy Audits - Part 1: General Requirements" defines the
general requirements related to the implementation of an energy audit, in particular:



Quality requirements for the energy auditor and the energy audit process;
The elements of the energy audit process.

Further standards in this series provide guidelines for energy audits in buildings (EN 16247-2),
processes (EN 16247-3) and traffic (EN 16247-4).
The ISO Standard 50002 follows the same structure and contents, including in its annexes similar
guidelines for energy audits in buildings, processes/services and transport. In addition to the
procedure to carry out the audit, practical topics like data collection, analysis of the energy saving
potential and reporting are outlined. Also, examples of the scope, aim and thoroughness of energy
audits, checklists, energy performance indicators, energy efficiency improvement opportunities,
energy savings calculations and measurement plans, in accordance to the specific characteristics of
the three sectors covered.
It should be mentioned that ISO Standard 50001 ("Energy management systems - Requirements with
guidance for use") requires an "energy review" as part of an energy management system, which has
to be developed, recorded and maintained, and which includes analysis of energy use and

2

ISO 50002:2016 and other standards of this series were recently adopted by Order № 125 of the national
standards bodies of the State Enterprise "Ukrainian Scientific, Research and Training Centre of Standardization,
Certification and Quality" (SE "UkrSRTC") and will enter into force on 1 September 2016.
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consumption, identification of areas of significant energy use, and the prioritisation of opportunities
for improving energy performance. Annex A of ISO 50002:2016 mentions the applicability of this
standard to an ISO 50001 energy review using methods in ISO 50004 ("Systems of the energy
management. Guidance on the implementation, maintenance and improvement of energy
management").
2.4.1.2

Energy Audit Guides for industrial plants and buildings

There are numerous energy audit guides for industrial plants and buildings available, both general
and specific for certain industrial branches and types of buildings. Annex 4 lists some examples of
energy audit guides.
While the observance of ISO 50002 (or at least an energy review according to ISO 50001) should be
mandatory for energy audits carried out under SPFU's privatisation programme, other energy audit
guides could be applied supplementary and on a voluntary basis.
2.4.1.3

Energy Auditing methodology for CHP and District Heating Systems

To our knowledge, there is no widely applied and approved methodology available for energy
auditing of CHP and DH systems. The INOGATE experts have therefore adapted an existing in-house
"Energy Efficiency Guide for CHP and DH" developed by one of the consortium partners to the
specific requirements in Ukraine. This Guide was previously applied in another INOGATE country
activity 3 and can be downloaded from the INOGATE web portal using the following link:
http://www.inogate.org/activities/545?lang=en

2.4.2 Mandatory Energy Auditing Scheme
As mentioned in Section 2.2.1, the mandatory energy audit scheme of SPFU will not necessarily be
identical with an audit scheme according to the Energy Efficiency Directive 2012/27/EU.
Nevertheless, it should be approximated to the requirements as defined in Article 8 and Annex VI of
the Directive.
2.4.2.1

Obligation to carry out energy audits

With regard to the companies to be obliged to carry out energy audits, there are two options, which
depend on the decision taken by SPFU: either to require mandatory energy audits for all enterprises
to be partly or wholly privatised, or to require mandatory energy audits for non-SMEs only.
Using the financial thresholds defined in Directive 2012/27/EU (annual turnover not exceeding € 50
million, and/or an annual balance sheet total not exceeding € 43 million), it appears that about 88 %
of the enterprises listed for privatisation in July 20154 are SMEs and about 12% non-SMEs5. This
3

CWP.07.MD: Assistance in developing a template and methodology/guidelines for conducting energy audits
for CHPs and district heating systems
4

Ministry of Economic Development and Trade of Ukraine, State Property Fund of Ukraine: Ukrainian StateOwned Enterprises: Privatization Opportunities, July 2015; using exchange rates EUR:UAH of June 2016. It
should be mentioned that the poor financial situation of some companies could distort the classification in
SMEs and non-SMEs when applying the EU criteria.
5

Approximately 50% of the non-SMEs listed for privatisation in July 2015 are energy industries (power
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means that potentially companies of different sizes, in addition to large (non-SME) companies, will
have to undergo an audit.
Taking into consideration the diversity in the size of companies, the mandatory energy audits should
be conducted in accordance with either the methodology defined in ISO 50002 or alternatively in
accordance with the requirements for an energy review according to ISO 50004.
The obligation to carry out the energy audit should be assigned to the state owned company to be
privatised, in order to provide potential investors with impartial information on the energy efficiency
of the enterprise.
2.4.2.2

Experts to carry out energy audits

As mentioned in Section A2.3. of Annex 2, there are currently no certification and accreditation
schemes for energy auditors in place in Ukraine. While a unified certification system according to
international standards is recommendable, Directive 2012/27/EU requires the implementation of
energy audits "by qualified and/or accredited experts according to qualification criteria", i.e. that an
appropriate qualification scheme for auditors would be sufficient. This also means that qualification
criteria would need to be defined and uniformly applied to all existing and new training programmes
for energy auditors.
Taking into consideration the urgency to carry out energy audits for companies to be privatised, an
intermediate solution would be to entrust the audits to experts who successfully completed energy
audit trainings offered by recognised institutes before June 2015, e.g. the Institute of Energy Saving
and Energy Management of the National Technical University of Ukraine “Kiev Polytechnic Institute”
(see more details in Section A2.3. of Annex 2).
In addition, SPFU may consider establishing a list of experts which may be retained for energy audits
under the privatisation programme.
2.4.2.3

Time schedule

It is informed by the SPFU, that the privatisation programme foreseen for 2015 - 2016 suffered some
delays in 2015. Therefore, subject of the thresholds to be defined by SPFU, probably more than 200
energy audits will have to be carried out in 2016 and 2017.
Assuming an average duration of one month per energy audit, these audits have to be implemented
in parallel.

2.4.3 Implementation of Energy Efficiency Measures after Privatisation
2.4.3.1

Requirements as part of the privatisation process

An important shortcoming of Article 8 of Directive 2012/27/EU is the fact that the Directive does not

generation and distribution, CHP, district heating, gas distribution of coal mining).
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require the implementation of the energy saving measures identified in the audit.6
Taking into consideration the interest of SPFU and of the Government of Ukraine to actually improve
the energy economy of the privatised enterprises, it would be desirable to require from investors to
implement key recommendations of the energy audit, in so far as these measures are economically
feasible and result in considerable energy savings.
However, such a requirement will only yield the desired results, if clear criteria to assess the
proposed energy efficiency measures with regard to their impact and feasibility are in place, and
qualified experts can be retained by SPFU in order to carry out these assessments in an independent
way.
As a viable alternative, SPFU could oblige the privatised companies to introduce an Energy
Management System (EMS) in accordance with ISO 50001. An EMS is based on the so-called PDCA
(Plan, Do, Check, Act) cycle and is designed to achieve continuous improvement of the energy
efficiency of the enterprise, including continuous monitoring and verification of the performance
(see Figure 1). As mentioned in Section 2.4.1.1, every EMS according to ISO 50001 requires the
implementation of periodic energy reviews.
Requiring privatised companies to implement an EMS therefore ascertains that the companies will
deal with energy efficiency improvements in an integral and continuous manner.

Figure 1: Energy Management System - Plan, Do, Check, Act
Source: US ANSI Standard

6

See e.g. Eichhammer and Rohde: Enhancing the impact of energy audits and management in the EU. A review
of Article 8 of the Energy Efficiency Directive http://www.eceee.org/policy-areas/Industry/eceee-report-article8-review-corrected
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2.4.3.2

Enforcement, monitoring and verification

Buyers of state-owned enterprises have to sign sale and purchase agreements with the privatisation
agency, and will be required to assume investment obligations as part of the agreement (see Section
A2.1 of Annex 2). This means that SPFU has the possibility to require from buyers to implement the
energy efficiency measures recommended as result of the energy audit and an EMS respectively.
SPFU will need to retain qualified experts to monitor and verify the implementation of the measures
and the energy savings achieved.

2.4.4 Outlook: Nation-wide mandatory energy audit scheme according to EC Directive
2012/27/EU
2.4.4.1

Mandatory energy audits and energy management systems

As mentioned in the previous sections, Directive 2012/27/EU requires only non-SMEs (i.e.
enterprises which employ at least 250 persons and have an annual turnover of at least € 50 million,
and/or an annual balance sheet total of at least € 43 million) to implement mandatory energy
audits.7 Companies which are implementing an energy and environmental management system
(which inherently include energy audits or reviews) are exempted from this requirement. The
Directive does not require the actual implementation of the energy saving measures identified by the
audit.
Taking into consideration that SPFU, as an autonomous body in charge of the privatisation of stateowned enterprises, has the mandate to define the requirements for enterprises to be privatised and
for buyers, in accordance with the privatisation legislation, SPFU may define the criteria for
mandatory energy audits, both in terms of the size of companies to be included and the criteria to
implement the audits.
As outlined in this Sections 2.4, SPFU's scheme should include the following pillars:


Require enterprises to be privatised to implement mandatory audits for at least all enterprises classified as non-SME;



Mandatory application of ISO 50002 (Energy Audit) or at least an energy review according to
ISO 50004;



In the absence of a certification and accreditation scheme for energy auditors, entrust the
audits to experts who successfully completed energy audit trainings offered by recognised
institutes;



Require buyers of enterprises to implement the energy saving measures identified in the energy audit and, as a minimum requirement, implement an EMS according to ISO 50001.

7

For SMEs, member states may set up support schemes for energy audits and inform them about best
practices in energy management.
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2.4.4.2

How can the SPFU’s mandatory energy audit scheme can be fed into a nation-wide
scheme?

As part of its obligations under the Energy Community Treaty, Ukraine has to transpose Directive
2012/27/EU into Ukrainian legislation by 17 October 20178.
SPFU's mandatory energy audit scheme can serve as a pilot for the nation-wide scheme which will be
required in accordance with Article 8 of the EED. In particular, the activities characterised as "pillars"
in Section 2.4.4.1 will serve this purpose.
Nevertheless, the Government of Ukraine has the obligation to implement all stipulations of the
Directive, including:


Establish transparent and non-discriminatory minimum criteria for energy audits based on
Annex VI of the Directive;



Encourage training programmes for the qualification of energy audits in order to facilitate
sufficient availability of experts;



Establish a scheme for in-house experts or energy auditors to assure and check their quality,
including random checking of energy audits they carry out;



Develop programmes to encourage SMEs to undergo energy audits and the subsequent implementation of the recommendations from these audits, and to disseminate concrete examples and practices of energy management among SMEs.

Additional options are support schemes for SMEs to cover costs of an energy audit and of the
implementation of highly cost-effective recommendations from these audits, and an accreditation
scheme for experts.9

8

In accordance to the Decision 2015/08/MC of the Ministerial Council of the Energy Community of 16 October
2015
(https://www.energycommunity.org/portal/page/portal/ENC_HOME/INST_AND_MEETINGS?event_reg.category=E14340 ). There is
no formal obligation to transpose this Directive according to the EU-Ukraine Association Agreement, which
requires the transposition of the previous Directive 2006/32/EC on energy end-use efficiency and energy
services (Annex XXVII to Chapter 1 of the Association Agreement).
9

While an accreditation scheme for energy auditors may be a sensible option in Ukraine, it is not required
according to Directive 2012/27/EU, which requires that energy audits shall be "carried out in an independent
manner by qualified and/or accredited experts according to qualification criteria."
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Annex 1. The role of the State Property Fund of Ukraine and State Privatisation Programme 2015-2016
A1.1. The role of the State Property Fund of Ukraine
The State Property Fund of Ukraine (SPFU) was founded in 1991 by the Resolution of the Cabinet of
Ministers of Ukraine No. 158 for the execution of the state policy in the sphere of privatisation of the
state property. The regional departments of the Fund were created in 1992.
The State Property Fund of Ukraine is a central body of the executive power with special status,
which implements the state policy on privatisation, rent, application and alienation of the state
property as well as the administration of the state-owned objects including the corporate rights of
the state, property rights and professional evaluation activity.
The SPFU is guided by the Constitution of Ukraine, the Law of Ukraine “About the State Property
Fund of Ukraine”, other laws, Decrees of the President of Ukraine, the Verkhovna Rada and the
Cabinet of Ministers of Ukraine and other legislative acts. In accordance with its tasks, the SPFU
assumes the following activities:


In the sphere of normative support:
o



Develops together with the central bodies of the executive power, and guarantees
the execution of the state privatisation plans;
o Collaborates with international organisations, state bodies and non-governmental
organisations of foreign countries regarding the issues included into its competence.
In the sphere of privatisation of the state property:
o



Changes in the process of privatisation the organisational form of the enterprises
which stay in the state property;
o Executes the powers of the owner of state property including the corporate rights, in
the process of privatisation, and controls the activity of the enterprises, institutions
and organisations which belong to the area of its administration;
o Vends the state property in the process of its privatisation;
o Enters into agreements regarding preparation of the objects for privatisation and
their sale;
o Acts on behalf of the state as a founder and member of the enterprises founded on
the basis of the unification of the property of different forms of ownership or in case
of purchase by the state of the blocks of shares (parts, shares) from the other owners.
In the sphere of administration of the corporate rights of the state:
o
o

Executes administration of the corporate rights of the state which are in the sphere
of its administration;
Executes restructuring of the economic societies, in the statutory capitals where the
corporate rights of the state exceed 50% and which belong to the sphere of its administration;
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o



Approves amicable agreements, rehabilitation plans and lists of liquidation masses
and changes and additions to them in the cases of bankruptcy of economic entities
with more than 50% of state corporate rights in their statutory capital which are in
the process of privatisation;
o Participates in the proceeding regarding bankruptcy of the economic entities with
corporate rights of the state.
In the sphere of the state property rent:
o



Acts as lessor of integral property complexes of the enterprises, their structural departments and real estate as well as the property which is not included into the
statutory capital of economic entities in the process of privatisation (corporatisation)
which are in the state ownership.
In the sphere of the property evaluation, property rights and professional evaluation activity:
o



Organises professional preparation of the evaluators, approves the requirements to
the executive staff of the subjects of evaluation activity and evaluators who form
their part;
o Approves the content and order of the work of examination commissions on professional preparation, organises their works, confirms the education and examination
plans;
o Favours the development of the social regulation of the property evaluation, property rights and professional evaluation activity.
In the sphere of disposal of the land plots of state ownership:
o
o

Executes the powers of the owner of the land plots of state ownership, where the
objects are located which are subject to privatisation;
Takes decisions on introduction of the land plots of state ownership, where the objects are located, which are subject to privatisation, to the statutory capital of the
economic entities.

A1.2. State Privatisation Programme 2015-2016
The New state property management policy is a part of the government’s new economic programme
for 2015-2020 that sets forth according of the Constitution of Ukraine, Law of Ukraine “On the
Cabinet of Ministers of Ukraine”, in pursuit of the EU-Ukraine Association Agreement, taking in
consideration the Coalition Agreement provisions.
According to the New state property management policy, the large-scale and transparent
privatisation of state-owned property under appropriate economic conditions shall be carried out
by:





Drafting and facilitating the approval of amendments to the Law of Ukraine “On the list of
state property title objects not subject to privatisation” (exclusion of more than 1200 objects) (first quarter of 2015);
Change of evaluation methodology while preparing to privatisation (2015);
Implementation of blocks of stock sales at international stock exchanges (2016 – 2017);
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Introduction of auction-based bidding as a principal means of privatisation (since 2016).

On 12 May 2015, the Ukrainian Cabinet of Ministers adopted Resolution No. 271, "On conducting a
transparent and competitive privatization in 2015". The resolution approves the list of Ukraine Stateowned enterprises to be privatized in 2015 and specifies the available stake for privatisation in each
enterprise. The resolution lists 286 entities subject to privatisation (see a full list of the economic
areas in Section 2.3.1).
It also includes another 43 entities included on a no-privatisation list (e.g. sea ports), but which are
to be sold after an approval has been obtained from the Parliament. The Government has instructed
the State Property Fund to put these companies up for sale through an open competitive auction,
without setting limits for the admission of participants, except as required by law, and with regard to
sanctions that have been imposed.
The Government expected the 2015 privatisation programme to be the largest held in the last 20
years, and hopes that it will raise much needed capital, as well as improve the Ukrainian economy as
a whole.
The State Property Fund of Ukraine is responsible for putting the various companies and assets up
for sale via a series of auctions. The Fund may also consider the sale of government shares to
investors using an Initial Public Offering (IPO) - if the target company is of sufficient size and quality
to justify an IPO. The following Section A1.3 provides an overview of privatisation objects.
To attract investment, the Fund and the Ministry of Economic Development and Trade of Ukraine will
launch an information campaign and will carry out road-shows for potential investors. With this
purpose was developed special web-site on State-owned Enterprises Reform
(http://soereload.com.ua). This web site provides general information on privatisation of State
Owned Enterprises (SOE). A special presentation on “Ukrainian State-Owned Enterprises:
Privatization Opportunities” was developed and uploaded on the web site. All potential investors can
download it by using the following link:
http://soereload.com.ua/docs/documents/11.09.15/ENG_Ukraine_Privatization%20Opportunities.p
df.

A1.3. State-owned assets that may be privatised under the Privatisation
Programme
The following categories of state-owned assets may be privatised under the Privatisation
Programme:





Integral property complexes of companies which include all types of assets that are used for
carrying out their activities (including the underlying state-owned land plots);
Other individualised assets, including the underlying state-owned land plots;
State-owned shares (participatory interests) in companies of various forms; and
Social and cultural objects, including the underlying state-owned land plots.

Most of the State companies belong to Groups C and D state-owned assets (in Ukrainian – “групи В
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та Г”) which represent the largest and most strategic assets, according to the privatisation
classification.
The companies and assets on the list represent the various sectors of the Ukrainian economy,
including energy, mining, agriculture, transport, chemicals and construction. Included in the list are
the following companies:












A 78.29% stake in Centerenergo Public Joint Stock Company (“PJSC”), one of the major power
generating companies;
Various regional power distribution companies, including a 60.248% stake in Zaporizhzhiaoblenergo Open Joint Stock Company (“OJSC”), a 70% stake in Mykolaivoblenergo
PJSC, a 65.001% stake in Kharkivoblenergo Joint Stock Company, and a 50.999% stake in Ternopiloblenergo OJSC;
Various combined heat and power generating companies (“CHP”), including a 100% stake in
Mykolaivska CHP PJSC, a 99.99% stake in Odeska CHP PJSC and a 99.833% stake in Khersonska
CHP PJSC, and State Company Kryvyi Rih DHC etc.;
Kyiv Passervice State Enterprise which operates the Kyiv Central Bus Station and a number of
bus stations in Kyiv and in the Kyiv region;
A 50% stake in Azovmash PJSC, one of the largest heavy machinery manufacturers in Ukraine;
A 99.567% stake in Odessa Port Plant PJSC, one of the largest chemical producers in Ukraine;
A 99.994% stake in the Ukrainian Bank for Reconstruction and Development PJSC;
A 100% stake in the President Hotel Private Joint Stock Company in Kyiv; and
A number of mines and mining companies across the country.

The list also includes 43 other state-owned companies in various industries, including 13 sea ports,
that will be subject to privatisation once the legislation (which currently prevents those companies
from being privatised) has been amended.
Additionally the State Property Fund of Ukraine has formed a list of 910 facilities of groups A, D and Z
that are eligible for privatization. According to information of Deputy Head of the Fund, in addition,
there are around 30,000 facilities that are not included in the charter capitals [of enterprises], which
could be privatised. The Fund’s website includes information on facilities eligible for privatisation
which will soon be expanded with photo materials. The main task of the Fund is to create conditions
when the purchase of state property from the Fund has its own advantages compared to the
secondary market: fully open information on the facilities, transparent ownership history,
postponement of payments for two months, and the possibility of selling it with one bidder. A full list
of companies to be sold can be found at the following link http://www.spfu.gov.ua/en/sale-obj/spfprivatization-objects-catalog.html
The schedule for sale shall be approved by the State Property Fund of Ukraine. However, the sale of
many of these companies would only be possible following a decision of the Cabinet of Ministers of
Ukraine approving the terms of their sale.
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Annex 2. Current legislative framework on privatisation and energy audits
A2.1. Privatisation legislation
Privatisation has been a high priority for Ukraine since the early 1990s. The first Ukrainian
privatisation act was adopted within the first months of the regained independence of the country,
and a mass privatisation programme started at the end of 1994. During the years 1992-2005 form of
ownership was changed for 102,154 objects. A quarter of them belonged to municipal property, the
others were of state property.
The state policy in privatisation is performed by the State Property Fund of Ukraine, its regional
departments and representatives’ offices in districts and cities which create a single system of state
privatisation authorities in Ukraine. The State Property Fund of Ukraine is subordinated, accountable
and controlled by the Verkhovna Rada of Ukraine.
The main priorities of privatisation are to increase production efficiency and motivation for labour,
and to speed up structural adjustment and economic development of Ukraine.
The legal basis for privatisation in Ukraine consists of the Constitution of Ukraine and legislative and
regulatory acts. Among the main legislative acts are the following:








The Law of Ukraine “On Privatisation of State-Owned Property” (04/03/1992);
The Law of Ukraine “On Privatisation of Small State-Owned Enterprises (Small Privatisation)”
06/03/1992;
The Law of Ukraine “On Privatisation of State Housing Fund” (16/06/1992);
The Law of Ukraine “On Privatisation Papers” (06/03/1992);
The Law of Ukraine “On Peculiarities of Property Privatisation in Agro Industrial Complex”
(10/07/1996);
The Law of Ukraine “On Peculiarities of Privatisation of Enterprises which are in Governance
of the Ministry of Defence of Ukraine” (18/05/2000);
The Law of Ukraine “On Peculiarities of Privatisation of Assets under Construction”
(14/09/2000).

The Law of Ukraine “On privatisation of state-owned property” with subsequent amendments No
2163-12, which was adopted on 04/03/1992, regulates the legal, economic and organisational basis
of privatisation of state-owned property for the purpose of creation of the socially oriented market
economy of Ukraine. Amendments to the Law (more than 65) were adopted in years 1992, 1993,
1994, 1995, 1997-2015. Amendments focused on rewording of articles, inclusion or exclusion of
different parts of articles, particularity of privatisation of some objects of state property, adoption of
State Budgets of Ukraine and adoption of the State privatisation Programmes, concerning
amendments in other government regulations, etc.
Last amendments were made in February 2016 and signed by the President of Ukraine on 4th of
March 2016. The main goals of this document are to reach transparency and openness of the
privatisation process, and to enhance the protection of national interests in the process of property
relations reforming. The document states the following:

21

1.

2.

3.
4.

Participation in privatisation of legal entities and individuals who are registered in states
which are recognised by the Verkhovna Rada of Ukraine as aggressor or concerning
which sanctions applied in accordance with the legislation and also of legal entities
which are owned by residents of the aggressor state is prohibited.
It is envisaged a possibility according to the decision of the Cabinet of Ministers of
Ukraine to attract to privatisation preparations and to sale of strategic enterprises advisors in the manner established by the Government that will foster carrying out privatisation procedures in accordance with international standards.
The norm on obligatory sale of 5-10 % of authorised capital on the stock exchange of
share holdings of joint stock companies is excluded.
The part of shares of companies which belongs to a foreign state may be admitted to
privatisation.

Privatisation in Ukraine is conducted in line with the State Privatisation Programs which are
developed by the State Property Fund of Ukraine and approved by the Law of Ukraine. The State
Privatisation Programme defines the goals and expected results of privatisation, as well as the
methods by which they are to be achieved and conditions and priorities of privatisation, tasks and
forecasts about changing ownership structures. Annually the Verkhovna Rada of Ukraine approves
the report of the State Property Fund of Ukraine on implementation of the State Privatisation
Program.
Besides the listed documents, privatisation legislation covers Resolutions of the Verkhovna Rada of
Ukraine, Decrees of the President and the Cabinet of Ministers of Ukraine as well as regulations
adopted by the State Property Fund of Ukraine independently or jointly with other institutions.
Privatisation methods
The state-owned assets may be privatised in different ways, including:
(i)
(ii)
(iii)
(iv)

Through auctions;
Tenders with open price offers;
Buyouts, and
Stock exchanges.

The exact method(s) for privatisation of the state property is established by law and depends on the
type of asset and the Group it belongs to.
For Groups C and D assets the Fund has established the following methods of privatisation:
(i)
(ii)

Sale through tenders with open price offers (using the auction principle), and
Sale at stock exchanges and at regional open cash auctions.

Eligible buyers
The Privatisation Programme is open to all domestic and foreign investors, subject to certain
exceptions which include:
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(i)
(ii)
(iii)
(iv)

Legal entities where state ownership exceeds 25%;
State business associations or state joint-stock companies as well as their subsidiaries;
Persons registered in offshore areas approved by the Ukrainian Government (e.g. Isle of
Man, Belize, etc.) or in FATF’s non-cooperative jurisdictions and
Persons which are directly or indirectly controlled by the above entities and persons.

As it was described previously in 2016 Ukrainian Parliament also excluded legal entities and
individuals who are registered in states which are recognized by the Verkhovna Rada of Ukraine as
aggressor or concerning which sanctions applied in accordance with the legislation and also of legal
entities which are owned by residents of the aggressor state.
Privatisation sale and purchase agreements
Where privatisation is carried out through auctions, tenders or buyouts, the buyer will sign a sale and
purchase agreement with the appropriate privatisation agency. Such agreement is subject to
mandatory notarisation and, in certain cases, state registration. The buyer will be required to assume
investment obligations under the sale and purchase agreement (including financial, social and
production undertakings) within the established timeframe (which, as a general rule, does not
exceed 5 years). Failure to comply with such obligations, among other things, may result in
termination of the agreement and return of the privatised property back to the State.

A2.2. Legislation on energy efficiency
Ukrainian energy efficiency legislation can be divided into two parts – before Ukraine joined the EU
Energy Community (2011) and after. The history of energy efficiency legislation in Ukraine started in
1994 when the Law on Energy Conservation was signed.
For realisation of the main ideas of the Law on Energy Conservation the State Committee on Energy
Saving was created in 1995 and the State Inspection on Energy Saving in 1996. These authorities
worked quite actively and as of today more than 250 legislative acts are in force in Ukraine in energy
efficiency field:
-

11 Laws of Ukraine;
15 Decrees of the President of Ukraine;
170 Government decisions;
A Number of Standards, Norms and other regulations.

The Law “On Energy Conservation” stipulates a number of principles in the energy conservation
sphere. Pursuant to the Law, the energy conservation is stimulated by fiscal measures, exemption of
custom duties for energy efficient equipment, priority financing by state banks of energy efficiency
measures and subsidies for research activities. In addition, the Law foresees State control of energy
efficiency, including penalties for inefficient use of energy.
In 2005 the State Committee on Energy Saving was reorganised into the National Agency of Ukraine
for Efficient Energy Resources Management and later in 2011 into the State Agency of Ukraine on
Energy Efficiency and Energy Saving of Ukraine (SAEE).
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As Ukraine joined the Energy Community in 2011, and the acquis on energy efficiency was not part
of its accession protocol, the deadline of end 2012 for implementation of the energy efficiency
acquis was agreed bilaterally. However the Law on Energy Conservation of 1994 which is not
compliant with the acquis, still applies in Ukraine. The Law needs to be significantly amended or,
even better, replaced by a modern law compliant with the Energy Efficiency Directive 2012/27/EU. To
support Ukraine in fulfilling its commitments, a new Law on Energy Efficiency was drafted in May
2015. The draft Law would transpose Directive 2012/27/EU. It also aims at strengthening the role of
the SAEE in monitoring energy efficiency programmes and measures, introducing financing
mechanisms, supervising the market of energy related products that are subject to labelling and ecodesign, issuing licences for auditors and buildings assessors, introducing energy obligation provisions
for utilities, mandatory renovation of public buildings with 1% per year, etc. The Law was planned to
be adopted in 1st quarter of 2016.
In 2015 the first Energy Efficiency Action Plan (EEAP) in Ukraine was developed and singed. Order of
the Cabinet of Ministers of Ukraine “On the National Action Plan on energy efficiency for the period
2020” dated 25/11/2015 envisages the following: to promote investment in energy efficiency
measures in industrial facilities; to adapt standards and fuel technologies of its use to European
standards; to introduce certification system of energy efficiency of buildings; to introduce Energy
Audit and Energy Management systems; to draft a Decree of the Cabinet of Ministers of Ukraine on
establishment a fund for financing the implementation of energy efficiency measures; to develop
the Law of Ukraine on efficient use of energy resources etc. The draft EEAP was evaluated and
assessed positively by the Energy Community Secretariat.
While Ukraine continues its work on transposition and implementation of the Energy Labelling
Directive 2010/30/EU, the draft Law on Energy Efficiency in Public and Residential Buildings was
prepared by the Ministry for Regional Development, Building and Housing and Utility Services in
order to transpose Directive 2010/31/EC, but it did not pass the second reading in Parliament in
October 2013. It was reviewed by the Ministry and submitted to the Parliament in December 2014,
but its adoption is still pending. A working group to prepare amendments was established in May
2015.On the 1st of July 2016, the Cabinet of Ministers again submitted a revised draft law to the
Parliament.

A2.3. Regulations and standards regarding energy audits and energy
management
Energy audit activity in Ukraine started in the early 90s by carrying out energy audits by foreign
experts for large steel enterprises. Completion of the initial stage was made by carrying out two
educational programs (USAID and TACIS) for energy managers and energy auditors in 1996-1998. Due
to these programmes the first local experts were trained that gave an impulse for development of
energy audit activity in Ukraine.
The basic document introducing energy audits “The temporary Regulations on the order of energy
audit and attestation of specialised organisations for the right to conduct it” was approved by the
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Decree of the State Committee on Energy Saving #49 dated 12/05/1997. The document was
improved in 1999 by adoption of “Regulations on the order of organisation of energy audits”
approved by Decree of the State Committee on Energy Saving #27 dated 09/04/1999.
Also “The order of organisation and conducting of energy audit for budgetary institutions,
organisations and state-owned enterprises” and “The order of organisation and holding of tenders
for conducting energy audit of budgetary institutions, organisations and state-owned enterprises”
were adopted and approved by Decree of the State Committee on Energy Saving #78 dated
15/09/1999.
The certificates authorising to carry out energy audits were introduced in Ukraine in April 1999 as
elements of state regulation (Order No. 27 of the State Committee on Energy Saving dated 9 April
1999). Questions of accreditation of energy audit organisations were put on the Central Group of
Energy Audit (CGEA) which was created by the Order of the State Committee on Energy Saving.
Attestation of specialised organisations to obtain the right for carrying out energy audits and issue of
relevant certificates were also assigned to the Central Group of Energy Audit.
Licensed companies received two documents: the Certificate of the right to conduct energy audits
which indicated the period of validity and date of receiving; and also Conclusion where results of
analysis of company’s activity were cited and recommendations for further work were generated. It
should be noted that mentioned Certificates were obligatory only in the case when energy audits
were carried out for budget funds.
On 30/6/2015 the order of the Ministry of Regional Development, Construction and Housing and
Communal Services of Ukraine № 120 dated 29.05.2015 "On recognition that some orders of the
State Committee of Ukraine for Energy Saving are terminated" came into effect, on the basis of
which basic documents defining the legal framework of energy audit activity were cancelled and in
view of this activity on accreditation of organisation carrying out energy audit were cancelled too.
Thus, the State Authorities stopped issuing certificates to specialised organisations for carrying out
energy audits.
Today in Ukraine there are only regulations at the executive level (for example, “The Order of
carrying out energy audit” which was approved by the Decree of the Ukrainian State Railway
Company (Ukrzaliznytsya) of the Ministry of Transport and Communications of Ukraine; Decree of
the Ministry of Fuel and Energy of Ukraine #726 dated 17/11/2004 “On Approval and Giving effect to
the Standard of the Ministry of Fuel and Energy of Ukraine “Energy Audit of Coal Enterprises.
Instruction”).
In 2007 the Draft Law “On Energy Audit” was submitted to the Verkhovna Rada of Ukraine and in
2010 it was directed for the revision for the repeated first reading. In 2013 another Draft Law “On
Energy Audit” was submitted to the Verkhovna Rada of Ukraine and was withdrawn on 27/11/2014.
The main provision of the mentioned draft Law corresponds to the requirements of Directive
2010/30/EU. It determines requirements for becoming certified energy auditor and obtaining a
certificate with duration for 5 years. According to the draft Law, the governing body in the energy
audit field certifies and issues permits to entities that intend to provide energy audit activity and at

25

the same time approves training programmes for energy auditors and energy managers; norms and
standards of energy audit etc. The draft Law determines facilities for which energy audit is
mandatory. However, the draft Law did not pass Parliament, which led to the situation that energy
audit field remained legislative unregulated.
State Standards on Energy Audit and Energy Management
Ukraine has passed several new laws and governmental decrees in recent years aimed at bringing
Ukrainian practices in this area into line with the WTO Agreement on Technical Barriers to Trade
(TBT), but significant problems remain. Based on the old Soviet system, the Ukrainian technical
regulations system is characterized by burdensome, ex ante control and widespread compulsory
standards. It also significantly differs from systems in Europe and OECD countries.
Most current standards created during the Soviet era do not correspond to international standards
and are typically far more restrictive and prescriptive than necessary. Although Ukraine belongs to
several international standardisation bodies, such as the International Organisation for
Standardization (ISO), it generally does not recognise foreign product certificates, even if they are
issued in line with international standards, unless recognition is mandated through an international
treaty signed by Ukraine.
On 5 June 2014 the Parliament of Ukraine adopted two new important legal acts - “Law on
Metrology and Metrological Activity” and “Law on Standardisation”. The former aims at creating an
effective and transparent metrology system, while reducing corruption-inducing conflict of interests.
The new “Law on Standardization” ensures the alignment of national standards of Ukraine with
European standards and stipulates creating a National Standardisation Body, which is a single
executor, where all stakeholders are to be represented. Further stages of the reform in the technical
regulation system of Ukraine will include the alignment of the technical regulations for specific
products areas.
Currently, the Ministry of Economic Development and Trade of Ukraine is specially authorized central
body of executive power in the field of metrology. The State Enterprise “Ukrainian Scientific Research
and Educational Centre for Problems of Standardisation, Certification and Quality (UkrNDNC) is
defined as state enterprise by the Regulation of the Cabinet of Ministers of Ukraine #1163-p dated
26/11/2014 and performs the functions of national standardisation body.
From 01/01/2016 European and international standards act on territory of Ukraine instead of
National standards. This is stated in the order of the Ministry of Economic Development and Trade of
Ukraine #1493 dated 30/12/2014 “On acceptance of European and International regulatory
documents as National standards of Ukraine, amendments to National standards of Ukraine and
cancellation of National standards of Ukraine”. In pursuance of this order three lists of adopted and
cancelled regulatory documents were formed. The relevant changes are occurring under the law “On
standards, Technical Regulations and compliance verification procedure” and in pursuance of articles
26 and 124 of the Association Agreement between Ukraine and European Union.
Standards in Energy Management and Energy Audit are recommended to be applied by legal entities
and individuals in their activities in the field of energy saving and the organisation of work on the
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establishment and functioning of energy management systems. There are several State Standards in
this field:







DSTU 4472:2005 “Energy Saving. Energy Management Systems. General Requirements”; Establishes general requirements to energy management system as a whole; functions of energy management system; personnel training of energy management service; carrying out
internal energy audit; audits of energy management systems and to the criteria of carrying
out it. This standard is used by legal entities and individuals in their activities in the field of
energy efficiency, on the organisation of work concerning the establishment and operation
of energy management systems.
DSTU 4713:2007 “Energy Saving. Energy Audit of Industrial Enterprises. Order of carrying out
and requirements for work organisation”;
DSTU 4715:2007 “Energy Saving. Energy Management Systems of Industrial Enterprises.
Structure and content of work on the development and implementation stages”. Establishes
requirements to sequence of works on the development and implementation of energy
management system; design and operational documentation.
DSTU 5077:2008 “Energy Saving. Energy Management Systems of Industrial Enterprises.
Monitoring and Control of Effective Functioning”. Establishes requirements to the order of
verification efficiency of energy management system functioning; organisation of control efficiency of energy management system functioning; qualification of auditors.

The most recent state standard is DSTU ISO 50001:2014 “Energy Saving. Energy Management
Systems. Requirements and guidelines for use”. The standard is a translation of ISO 50001: 2011 (E).
This standard is applied to all the parameters that influence the level of energy efficiency which an
organization can track through monitor and on which it is able to influence. This standard does not
define specific criteria for energy efficiency.
At the end of 2015, the Association of Energy Engineers of Ukraine (AEE Ukraine) in the framework of
the UNIDO project “Introduction of Energy Management System Standard in Ukrainian Industry”
developed drafts of standards:
-

-

DSTU ISO 50002:201_ (ISO 50002:2014, IDT) Energy audit. Requirements with guidelines for
use;
DSTU ISO 50003:201_ (ISO 50003:2014, IDT) Energy management systems. Requirements for
bodies providing audit and certification of energy management systems;
DSTU ISO 50004:201_ (ISO 50004:2014, IDT) Energy management systems. Guidelines for
implementation, maintenance and improvement of an energy management system;
DSTU ISO 50006:201_ (ISO 50006:2014, IDT) Energy management systems. Measuring energy performance using energy baselines (EnB) and energy performance indicators (EnPI).
General principles and guidelines.
DSTU ISO 50015:201_ (ISO 50015:2014, IDT) Energy management systems. Measurement
and verification of energy performance of organizations. General principles and guidelines.

These drafts were recently adopted by Order № 125 of the national standards bodies of the State
Enterprise "Ukrainian Scientific, Research and Training Centre of Standardization, Certification and
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Quality" (SE "UkrSRTC") and will enter into force on 1 September 2016.
Certification of Energy Auditors and Energy Managers
There are numerous organisations and private entrepreneurs providing services of energy audit and
energy management today. The quality and implementation periods of energy audits differ depending on a contractor. The problem of quality of energy audits becomes pressing. The same issue concerns the quality of appropriate energy policies, energy budgets, planning and implementation of
energy efficiency activities that directly depends on the level of professional training of specialists,
which is due to lack of a common methodology of conducting energy inspections, as well as different
standards used.
To meet these challenges the training of specialists in the new scientific, methodical and
informational level and on internationally recognised basis is needed.
The certificates authorising the conduit of energy audits were introduced in Ukraine in April 1999 as
elements of state regulation (previous Order No. 27 of the State Committee for Energy Saving of 9
April 1999). Yet, certification was not implemented with the necessary rigour and there was no
certification of monitoring and verification specialists, e.g. according to Standard ISO/IEC 17024:2012
“Conformity assessment - General requirements for bodies operating certification of persons”.
There are some organisations in Ukraine which are working in the field of skill improvement and
capability development of energy specialists, e.g. the Training Centre for Energy Management
created on the basis of the Institute of Energy Saving and Energy Management of the National
Technical University of Ukraine “Kiev Polytechnic Institute”. The main objective of the Centre is to
transfer the experience and energy management know-how from the European Union to industries
and energy supply organisations in order to improve energy efficiency in all sectors of the Ukrainian
economy. After the training course “Energy management. Implementation of energy management
standard ISO 50001” participants receive training certificates issued by the Institute.
The UNIDO Project “Introduction of Energy Management System Standard in Ukrainian Industry”
aims at contributing to a sustainable transformation of industrial energy usage practices in Ukraine.
The project is doing this by establishing and promoting the concepts of Energy Management System
and Energy System Optimisation, along with the introduction and promotion of the ISO 50001 Energy
Management Standard. The Project assumes carrying out trainings concerning ISO 50000 series
standards for creation of expert potential of national auditor community.
The Personnel Certification Body of the Ukrainian Association of Quality carries out personal
certification for ISO 50001 and specialists obtain qualification of “Manager of Energy Management”.
In 2015, the Association of Energy Engineers of Ukraine (AEE Ukraine) brought to Ukraine the
certification programme of the Association of Energy Engineers (AEE) “Certified Energy Manager”
(CEM®). AEE certification programmes are used throughout business and government, being
recognized by the U.S. Department of Energy, U.S. Agency for International Development, U.S. State
Department, Fortune 1000 companies, utilities, energy service companies, and many others.
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Annex 3.1. Walk through energy audit of Orion factory, Ternopil
A.3.1.1. General description of the plant
The plant produces different kind of radio devices, mainly for military purposes (both mobile and for
vehicles, including tanks) but also for civil services, like for trains. Products can also be distributed for
civil applications if they have a special authorisation. The plant has 620 employees of which 200 for
administrative work. There is no information available with regard to the total surface of the
premises, which used to accommodate more than 6,000 workers.
One communication device for a tank costs approximately 6,000 US$. The export rate of the
company is 70%. According to the management, export markets are crucial for the plant’s survival.
The plant, which is described below, does not work continuously.
The plant comprises the following working units:
- Administrative buildings;
- Mechanical workshop;
- Drawing Press unit, with around 20 devices that produce small shaped metal products, and
are operated with compressed air;
- Machine tools unit (devices have pneumatic lifting systems);
- Foundry unit;
- Galvanisation unit;
- Boilers unit (gas and wood fired boilers);
- Electronical assembly unit & adjusting unit. Electronical boards are purchased pre-printed
abroad and are being assembled by special machinery;
- Transportation unit: 20 items (cars, buses, trucks) that are old and inefficient;
- An incandescent lamps production unit (which is operated by the lamp manufacturer Iskra
and is not part of the enterprise).
The following systems are of particular relevance for the plants energy consumption:
- Ventilation system extracting air from workshops (not working at the day of the visit);
- Compressed air system;
- Foundry furnaces (not working at the day of the visit);
- Boiler house with two gas boilers and one old log wood boiler;
- Drawing presses;
- Electricity substation.
During the walk-through audit, all units could be visited, with the exception of the foundry and the
galvanisation units. It was reported by the plant management that galvanisation is carried out in
uncovered baths of several chemicals and is mixed by compressed air. The baths are heated by
electric resistance heating. It used to be heated with gas but was switched to electricity for cost
reason.
The foundry unit can produce up to 400 items per day but is not working every day. Aluminium parts
are produced by injection moulding (die-casting) at a temperature of 900°C. The foundry comprises
of five furnaces that are 30 years old.
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A3.1.2. Monitoring of energy consumption and Energy Management
Energy represents 5 to 6% of the total costs of the plant. This relatively low value could be explained
by the fact that energy, especially electricity is quite cheap for Orion plant, (1.38 UAH/kWh which is
three times cheaper than the commercial price in EU Member states), and that some components
used in the production are costly, e.g. the electronic/informatics components imported from Asia.
There are no measurement devices for electricity or gas inside the plant. The electricity and gas
consumptions are only registered by one general meter for electricity and gas for the whole plant
and there are no specific meters for the different production zones or different processes and
utilities.
It is recommended to install internal meters in order to measure and monitor the energy consumption
of the different production units and systems (e.g. separate meters for each workshop and/or energy
use).
The plant management has appointed an energy manager, who reports to the Technical Director of
the plant. The Deputy Technical Director stated during the interview that energy is a crucial matter
for the plant’s management and that they would like to reduce its cost.
So far, neither a comprehensive energy audit nor specific energy audits have been realised. In
general, energy management is based on random checking and it is not understood in a way as
defined by international standards and international best practices. There is also no budget
dedicated to energy efficiency.

A3.1.3. Building energy performance
The premises of the factory are huge and depreciated: administrative buildings are around 30 years
old and the others buildings are probably much older. Both the floor surface actually used and the
number of production and office staff were considerably reduced over the years (from 6,000 to 600
employees) and today most of the premises are not in use any more. The plant management has
tried to concentrate the production in certain areas and turned off the heating in the remaining parts
(half of the administrative buildings, large workshops, etc.).
In one of the main workshops new windows have been installed for a cost of 200,000 UAH (approx.
10,000 US$). The windows in the office building are thirty years old aluminium windows with double
glazing. There is no wall insulation, neither in the office nor in the factory buildings. It was
considered but was cancelled because of problems to finance such an investment.

A3.1.4 Compressed Air
Compressed air is supplied to the production facilities by three compressors; two of them are located
in a dedicated room and have a capacity of 50 kW and 40 kW respectively. A third compressor is
located in another room and has a capacity of 15 kW.
The three units possess a three level automatic regulation: On, off and neutral (i.e. the compressor
keeps running but is not bringing new compressed air into the network). There is no compressed air
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tank and no air treatment (except a balloon for humidity treatment).
The Energy Manager stated that most of the machines operated by compressed air need an air
pressure of 8 bar. However, the three compressors are usually regulated to supply compressed air at
between 4 and 6 bar. The air to be compressed is taken directly out of the premise and the
compressed air network is not looped. The total length of the compressed air network is about 2 km.
Uses for compressed air are the followings:
-

Galvanisation (for mixing the baths);
The production unit for incandescent lamps (which is operated by the lamp manufacturer Iskra);
Pneumatic lifting system for the drawing presses;
Sand blasting.

It seemed during the visit, that the compressed air system was operating at 4.5 bar, with a lot of
leaks that could be heard in the workshops.
No data are available for compressed air consumption and for leakages. Nor is there information
available regarding the ratio of working/non-working periods, although it has been roughly
estimated as 75% by the energy manager (one compressor is constantly working and the second one
50% of the time ON). Because of the lack of monitoring and the absence of metering for compressed
air, there is no knowledge of leaks. Based on the walk-through audit, it is estimated that losses of
compressed air by leakages is very high (probably up to 50 %).
As a first step, it is recommended to carry out tests during non-production hours (17:00 - 8:00
hours) in order to measure the losses due to leakages. As a future step, a systematic loss reduction
programme should be implemented.

A3.1.5. Heating, Ventilation and Air Conditioning (HVAC)
The plant uses two gas-fired boilers to produce hot water, which is used for every kind of heating
need, both in the office building and the production units. The outgoing hot water ducts are not
insulated in order to heat the (12 meters high) premise. This method is evaluated by the expert as
inefficient. The gas boilers are 5 years old and automatically regulated, including combustion control.
Gas consumption is 87,000 cubic metres per year.
The plant also uses one boiler fired with wood logs: the wood is not prepared before burning, nor cut
into woodchips, and is put into the burner manually. A system was being installed in order to recover
the heat from the boiler exhaust for preheating the boiler feedwater. There is no knowledge of the
distribution of the hot water between process needs and the administrative building’s needs.
In some production areas (machine tools workshop) infra-red heating was being installed at the
moment of the visit. Heating in the administrative building cannot be regulated but is kept at very
low levels. It was mentioned that the temperature could be as low as 8°C in winter if no additional
electrical heaters were used.
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A3.1.6. Lighting
The lighting costs have been estimated to represent 15% of the electricity cost in winter, at a price of
electricity of 1.86 UAH/kWh.

A3.1.7. Electricity
The plant possesses special installations for electricity distribution: one transformer station unit and
eleven substations units. The central unit receives electricity from the public network and distributes
it to the substations.
The transformer station is around 35 years old. To connect the central station to the four main
substations, the plant uses four cables of 10 kV capacity.

Figure 2 : Visit of Orion plant - main findings

A.3.1.8. Recommendations
During the walk-through audit and the subsequent discussion with the plant management, several
recommendations were made. The majority of the recommendations were related to the lack of
monitoring of the energy consumption and energy management. The plant management completely
lacks knowledge of the energy consumption in the different administrative and process areas. The
implementation of separate measurements and of a monitoring system should therefore be the first
steps before implementing any other measures.
The energy monitoring system will allow to register and evaluate the energy consumption per
purposes or uses, over time, per premise, etc. The implementation of a complete divisionary energy
monitoring should allow to collect reliable data for the preparation of an energy metering plan.
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Moreover, the role and responsibilities of the energy manager should be defined according to
international standards for energy management.
The measures recommended above should then serve as a basis for the implementation of a
complete Energy Management System following international standards like the ISO 50001.

A3.1.9. Baseline indicators
The most common baseline indicator for productive industry is the specific energy consumption, i.e.
the energy consumed per unit of physical output. Specific energy consumption can also be calculated
for a specific time, a specific area or for a specific purpose or process.
Calculating the specific energy consumption may be difficult for an industry like the Orion plant,
because, as already stated, the monitoring of energy consumption is insufficient. It may also be
difficult because the production comprises very diversified pieces and in quite small quantities. In
the absence of quantitative indicators, the baseline is defined as the absence of systematic energy
management and monitoring, and the absence of a systematic energy saving programme in the
plant.

Annex 3.2. Walk through energy audit at Hotel President, Kyiv
A.3.2.1. General Description of the Hotel
The entity managing Hotel President is the limited liability company CC “QUADR” LLC. The company
is not the owner of the President Hotel but rents it from the State.
The Hotel was built in 1990 and transferred to CC QUADR LLC in 2009. From 2009 to 2013, the Hotel
engaged in deep reconstruction works and energy efficiency improvements, mainly in the entrance
hall and other public spaces and rooms, where local equipment like windows and space heaters were
changed. So far, CC QUADR LLC has taken charge of all the financial investment related to energy
efficiency. The Hotel’s next project of energy efficiency investment concerns the oldest equipment
remaining from the building construction in the early 90’s (HVAC, boilers and heaters that have not
been changed so far).
The Hotel is divided in 4 areas:
-

The living quarters (including the 374 rooms);
The restaurant;
The congress hall;
The underground parking (the parking uses only ventilation and lighting).

The total surface of the building is 33,000 m2 including the parking area (2,000 m2), distributed over
ten floors. The hotel employs 250 persons.

A3.2.2. Monitoring of consumption and Energy Management
Except for heating, which is supplied from the district heating system, the hotel consumes only
electricity for all other energy uses.
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Electricity consumption is monitored through invoices. The price for electricity given during the visit
was the price for 2014 only and therefore cannot be considered as representative.
The breakdown for monitoring electricity consumption is the following:
-

Living area and parking;
Congress hall;
Restaurant;
Administrative units.

There is one meter for heat supplied by the district heating system and there is no data for water
consumption.
The Hotel’s next priority energy efficiency projects concern the renovation of old remaining HVAC
equipment and the building thermal insulation. However, the company declared not being in a
condition to elaborate a reliable investment plan because of uncertainties about the number of
clients and of financing problems due to obligations of repayments of loans already taken (the
interest rate of loans from Ukrainians banks can reach 40%). The company declared not considering
international loans before privatisation.
The equipment in the hotel laundry is old and partly non-functional. The laundry service for the
guest rooms is outsourced.
The hotel does not employ a dedicated energy manager. The main interlocutor for technical and
energy subjects is the deputy chief engineer. Energy management is stated as being an important
dimension of the enterprise’s economic management. Energy bills are monitored regularly, however,
energy management is not understood and implemented in the same manner than international
standards.
Nevertheless, through different measures and improvements, the enterprise already cut its energy
bills by 20%.

A3.2.3. Building energy performance
The premises are made of reinforced concrete, and the roof is protected for water infiltration.
However, there is no thermal insulation of the building envelop. Since the construction of the
building in 1990, no insulation retrofits have been carried out.
Some windows have been replaced in the guest areas and rooms by high-efficiency aluminium
double glazed windows, probably of the 4/24/4 standard. The administrative areas are still equipped
with the original, less efficient glazing. The window replacement was costly due to the fact that the
windows replaced were not standard-sized (estimated at 800-900 US$ per double-glazed window).
It was noticed during the visit that the administrative areas are equipped with old windows and
radiators without regulators. Refurbished guest rooms are equipped with radiators that are not
thermostatic but possess an ON-OFF mode. Heating pipes are not insulated and cause considerable
losses.
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It is recommended to insulate the building walls and roof from outside, and to insulate ducts for
cooled air distribution on the roof (especially for summer).

A3.2.4. Lighting
The three kinds of lamps used in the Hotel are the following:
(i)
(ii)
(iii)

Classic incandescent bulbs;
Compact fluorescent lamps (CFL);
Light Emitting Diodes (LED) lamps.

Compact Fluorescent Lamps are predominantly used. The company has conducted a test with LED
lamps in the entrance hall and deducted that, by preferring LED lamps above CFL, the electricity
consumption on lighting could be divided by four (LEDs consumption: 15 Watts; CFLs consumption:
60 Watts).
In some corridors, luminaires are not suitable for LED lamps, but 20 Watt high-efficiency fluorescent
lamps have been installed.

A3.2.5. Heating, Ventilation and Air Conditioning (HVAC)
The heating, ventilation and air-conditioning facilities are dated and inefficient. Most of the
equipment remains from the years 1990 when the building was constructed and its renewal is one of
the company’s priorities.
Heating and cooling
The premises are heated and cooled through a combined heating/cooling ventilation system.
Additional radiators are used below the windows in the entrance hall and in the guest rooms for
auxiliary heating and for protecting the rooms from cooling exchanges with the exterior. In the
entrance hall, the radiators are separated from the windows by a marble layer, making the system
ineffective. The temperature is regulated to be a constant 24/25°C in the entrance hall and 22°C in
the rooms.
Heat at 60°C is purchased from the district heating company at an average cost of 50,000 US$ per
month. The Hotel possesses an additional heating system for sanitary water, which is constituted of
three electric boilers for the twenty days per year during which district heating is not available.
The heating radiators below the windows cannot be centrally regulated and are therefore regulated
in each room by the employees, even in the guest rooms. Customers cannot regulate heating
themselves and may eventually turn on cooling while heating is still running.
Heating units and devices:
The equipment for heating and cooling is the following:
- Installations for district hot water reception and circulation;
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-

Additional boiler for radiators heating needs;
Small additional heating unit for summer sanitary hot water’s needs.

The total cost for heating and cooling of the premises is difficult to estimate, especially because it
depends on outside temperature. However, the initial findings from the walk-through audit suggest
that it represents an important cost factor for the company.
Ventilation
The ventilation system is divided into the following three centralised areas:
- Living area;
- Congress area;
- Restaurant.
The ventilation can only be turned On or Off in each of these three zones as a whole, no further
subdivision is possible in the system. The regulation is not automatic and must be regulated by the
staff.
The equipment for the ventilation system is the following:
- The ventilation ducts network;
- A heat exchanger;
- An air treatment unit for the cooling and heating air (not visited during the audit);
- An additional chiller is installed on the roof the entrance hall’s cooling needs. The chiller
is probably outdated (2000), not well located and not protected against solar radiation
and other environmental influences, which leads to low energy efficiency of the
condenser.
Air-Conditioning
The breakdown for the air-conditioned zones is the following:
- Living area;
- Restaurant;
- Administrative premises.
The air-conditioned can be turned On or Off in each of these three zones as a whole, no further
subdivision is possible. Consequently, no regulation is possible in the rooms and there is no possible
adaptation when rooms are empty.
Kitchens’ exhaust system
Similar to the ventilation and air-conditioned systems, the exhaust system for the two kitchens is
centralised and no subdivision is possible, which means that when the system is running it is
functioning in both kitchens and cannot be turned off in either of them. The second kitchen however,
is an additional one and is used only occasionally. This problem has been highlighted as an important
energy loss. Similar observations were made for the congress area.
It is recommended to separate the exhaust system of the second kitchen and of the Congress hall
when they are not being used.
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A3.2.6. Water
Hot water system for heating
The hot water for heating purpose flows through a closed circuit. It enters the system at 60°C ,
warmed by the district heating, and passes through different closed sub-circuits (for radiators,
swimming pool, etc.), linked by heat exchangers. The hot water finally arrives at the end of the circuit
at a temperature of about 40°C. Exact temperature measurements are made for district heating’s
billing.
Sanitary water
There are no records of consumption for sanitary water. The water is pre-heated by heat exchange
with outgoing ventilation. The water is then pre-heated again by heat exchange with the district
heating outgoing water (or by additional electric boilers for summer period when district heating is
not available).
In general, it was noticed that water pipes need to be changed. While there are some water leakages
throughout the system, they mainly occur before the meter and are therefore not accounted for by
the company.

A3.2.7. Electricity
The enterprise subscribed to electric power supply of 700 kW. The cost for the electricity was 1.14
UAH/kWh in 2014. That year the hotel consumed 3,033,330 kWh/year for a total cost of
3,471,538.78 UAH.

Figure 3: Visit of President Hotel - main findings
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A3.2.8. Recommendations
During the walk-through audit, some easy-to-implement recommendations were made to the
company. The most important recommendations concerned the understanding of the notion of
energy management by the company. It appeared during the visit that energy and electricity bills are
regularly checked and that the company took some measures to analyse and reduce energy
consumption. However, it appeared that, similarly to the Orion plant, the understanding and the
application of the concept of energy management was not in line with international standards and
practices.
It was recommended that the company should set up a more precise energy monitoring and
accounting system in order to better understand the hotel’s main consumption units. It was also
recommended to implement an energy management system in line with international standards.
Additional low-cost measures which should be implemented immediately include:
-

To lower the temperature in the premises and especially in the rooms;
To refurbish some administrative areas;
To protect the chiller on the roof of the entrance hall from solar radiation;
To install low consumption night lighting in the corridors with motion sensors;
To isolate the second kitchen ventilation system from the main one, like for the congress
hall.

A3.2.9. Baseline Indicators
In the case of buildings (including hotels), the most commonly used indicator is the energy
consumption per square meter, or ideally per cubic meters (to take into account the height of
ceilings). This energy consumption per square meters corresponds to the indicator called Specific
Energy Consumption (SEC).
This SEC must be calculated as a first step for the whole building. In a second step, it is appropriate to
separate the buildings parts according to their use (i.e. common and/or living part, vs technical
and/or administrative part) and to calculate sectional SEC indicators, in order to be more precise and
find out the energy saving opportunities in each area. For this purpose, an efficient and sectional
energy monitoring system is necessary in the hotel.
In the present case, the data collected during the visit and through the audit questionnaire lead to
the conclusion of a specific energy consumption (SEC) of around 200 kWh/m2 per year,
corresponding to a D level in European Standards.
However, the document used for the calculation of this indicator lacked coherence and the figure
given above is not reliable. According to the technical level of the building, the energy management
and the climate and environment, the specific energy consumption is most probably between 350
and 400 kWh/m2, which corresponds to an F level in European Standards.
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Annex 3.3. Walk through energy audit at Kryvyi Rih District Heating Company
A.3.3.1. General description of Kryvyi Rih District Heating Company
The Kryvyi Rih District Heating Company was visited on 27 and 28 October 2015. During this visit,
staff of the company was interviewed by the consultants, and some premises were inspected at a
walk through and inspections of the network pipes were made by car. The general impression with
respect to the energy efficiency is rather negative. Most of the equipment is worn out and the
technology is outdated.
A full energy audit for a district heating company is not possible during a short visit of two days, but
would take several weeks. However, even after a short visit and walk through audit, it is possible to
some extent to make statements concerning energy efficiency of the system and its main
components.
The city of Kryvyi Rih is located in the Dnipropetrivsk area in central Ukraine and occupies a territory
of 430 km2. With a length of 126 km, it is said to be the longest city in Europe. The specific shape of
the city territory is reflected in the extension of the district heating network. Kriyvyi Rih has
approximately 660,000 inhabitants and is a centre of steel industry.

A.3.3.2. General description of the system
The Kryvyi Rih District Heating Company exclusively produces and transmits district heat for heating
purpose in the city of Kryvyi Rih. The heat is generated from six plants located around in the city
equipped with soviet-type boilers of various types and age. Total available capacity is informed to
1,081 Gcal/h (1,257 MWtherm). The DH-company does not operate Combined Heat and Power (CHP)
plants and as to the information given there is no CHP production attached to the District Heating
system at all.
The used fuel is Russian natural gas, with a low heat value (LHV) of around 8,100 – 8,400 Kcal (9.4
kWh) per normal m3 (normal m3 defined at 20°C and 1.01325 bar).
The heat is generated for space heating and for preparing domestic hot water (DHW).
Until October 2013 the DH-company delivered heat to the municipal sector boundary and to some
extent directly to consumers. Since October 2013 the DH-company operates also municipal networks
and sells heat directly to the end users. As informed, the DH-company does not own the municipal
pipes but only operates them.
The transmission and distribution pipe system amounts to 137.3 trench km transmission and 187.5
trench km distribution.
The DH-company also operates several DHW networks. The overall length of the DHW networks is
informed to be approx. 90 km. It is not informed whether the DHW networks are including
recirculation pipes.
The total supplied area covers 131 km2 and approx. 6,040,000 heated m2. The population supplied
with heat and DHW from the DH-company amounts to 210,000 people.
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2,615 buildings are supplied from the Kryvyi Rih District Heating Company. It is anticipated that the
boundaries of the DH-company's system are at these 2,615 buildings. It is not informed how many
block substations or building substations are on the balance of (owned by) the company.
Consumers category:

With meter

Without meter

Residential buildings

1025

997

Budget institutions

343

38

Other consumers

86

136

Total

1454 (55%)

1171 (45%)

The company employs around 1,390 persons, including administrative staff and staff dedicated to
operation and maintenance and other services in the field. The last couple of years the salary
payment has not been stable.
It is informed that the overall asset value amounted to 900 mln. UAH (2014). This amount does not
include the distribution networks that are still owned by the municipality. With the average exchange
rate for 2014 (0.06 EUR/UAH), this corresponds to 54 mln. EUR, which is equivalent to 50,000 EUR
per available Gcal/h or 20,650 EUR per building supplied.

A.3.3.3. Metering of energy consumption and Energy Management
Natural gas consumption is metered at the six boiler plants. Taking into consideration that the
metering equipment is simple and somewhat outdated, questions can be raised if the measurements
are creditable. The production of heat energy to the network is determined based on flow meter
readings and on temperature readings in supply and return.
The annual amounts of Natural gas consumption and corresponding cost are displayed hereunder:

Natural gas
consumption
3
[1000 Nm ]
Natural gas expenses
[mln. UAH]

2011

2012

2013

2014

226,337

237,592

232,454

179,692

417.5

461.6

427.4

349.4

The power consumption has been informed as 50,000 kWh per year. This figure seems high (about
5% of the thermal energy supplied!) but not unexpected, i.a. due to fixed flow regime. The cost for
power has not been informed. The major share of power is used for pumping.
Constant circulation flow in the heating season for the whole system has been informed to be 17,150
m3/h.
The water consumption for refill and the respective costs have not been informed.
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Information has been given for the amount of meters at the boundaries. It is also informed that the
meters have been financed by the consumers themselves.
The delivered heat to consumers is sold at 2,625 points (corresponding to 2,625 buildings), of which
1,454 point equipped with meters accounts for 59% of the total delivered heat energy and 1,171
points are calculated and accounts for 41% of the total delivered energy.
The annual amount of heat energy supplied and the corresponding income are presented hereunder:

Useful heat supplied
to the consumers
[Gcal]
Heat revenues
[mln. UAH]

2011

2012

2013

2014

1,445,744

1,508,669

1,254,097

863,095

392.6

433.7

361.8

288.1

The figures show clearly that the enterprise SE Kryvyi Rih DHP has severe problems. None of the four
recent years the heat revenues were sufficient to cover the gas bill and 2015 is likely to follow the
same trend.
The company does not have a separate dedicated department for performing energy audits.

A.3.3.4. Energy performance
All plants are informed to have an energy efficiency of more than 91.5% based on the lower burning
value (see table below).
2011

2012

2013

2014

Lower Heat Value
(yearly average);
3
[MCal/Nm ]
Fuel heat
consumption (LHV)
[Gcal]
Metered heat supply
into the network
[Gcal]

8,095

8,052

8,123

8,142

1,832,103

1,913,064

1,888,209

1,463,045

1,691,654

1,774,808

1,742,241

1,342,097

Calculated Heat plant
efficiency [ in %]

92.3%

92.8%

92.3%

91.7%

Based on the consultants’ experience and findings, figures over 90% seem to be somewhat
exaggerated. With flue gas temperatures over 250°C the efficiency cannot be over 90%.
Calculations of the annual efficiency of the present production equipment and state of art is
recommended to be re-evaluated and must be in focus in the future energy audits.
The delivered heat to consumers is presented hereunder:
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Useful heat supplied
and invoiced to the
consumers [Gcal]
Calculated heat
network efficiency
[ in %]
Calculated overall
system efficiency
[ in %]

2011

2012

2013

2014

1,445,744

1,508,669

1,254,097

863,095

85.5%

85.0%

72.0%

64.3%

78.9%

78.9%

66.4%

59.0%

Figure 4: Heat losses in transmission and distribution network

The drop in 2014 figures in sold heat and efficiencies are, among other factors, mainly caused by the
taking over of the operation of municipal networks in October 2013. Based on the consultant’s
experience and findings during the walk through energy audit, the calculated overall system
efficiency in percent for 2014 still seems to be too high.
Taking into consideration the general state of art of the equipment, it is expected that the overall
system efficiency will be 50-55%. Thorough examinations must be in focus in the future energy
audits, which must also include emission calculations. It is recommended to re-assess this figure by
calculations of the annual efficiency of the present production, transmission and distribution
equipment.
Based on the amount of heated square meters (6,040,000 m2), the specific average consumption at
end user level is 154 Mcal/m2/yr (180 kWh/m2/yr) for 2014. This figure is not alarmingly high and it
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seems reasonable when looking at the state of art of the supplied buildings. Of course the buildings
can be significantly thermally improved but that is outside this scope of work. If however the building
stock has been under-heated in general, the figure will be higher for a proper supply situation. In
that case raised attention should be on energy renovation of the buildings, based on energy audits
for the individual buildings.
The climate conditions are design outdoor temperature -21°C, heating season 171 days, 3,044
Degree Days (based on 18°C indoor temperature), and average outdoor temperature in the heating
season 0.2°C.
The overall available production capacity of 1,081 Mcal/h (1,257 MWtherm) corresponds to a
specific value of 179 Kcal/h/(heated m2), 208 Watt/(heated m2). In Western Europe the
corresponding figure is 50-150 Watt/(heated m2) depending on location and country and typical
including also spare and reserve capacity.
Based on the gross energy consumption (natural gas) the specific consumption amounts to 263
Mcal/m2/yr (306 kWh/m2/yr). This figure is significant and extremely high, indicating the high losses
in the production, transmission and distribution.

Balance between purchased gas and
invoiced Heat
500,000,000

ПДВ
(грн)

400,000,000
300,000,000
200,000,000
100,000,000
2011

2012

2013

2014

Gas purchased
Invoiced metered - and normative heat consumption
Figure 5: Balance between purchased fuel and income from selling heat

The losses in the energy process from gas energy coming into heat delivered at the end users are
high and amounted in 2014 to 600,000 Gcal. The corresponding value in purchase of natural gas is
143 mln. UAH. For comparison, district heating systems in good condition run with an overall
efficiency around 80-85%. This means that a well operated and maintained district heating system in
Kryvyi Rih would have a system loss of 310,000-375,000 Gcal/yr, resulting in savings of 74-90 million

43

UAH per year (2014 prices) due to less purchased natural gas.
The savings and benefits will be even bigger if alternative local energy sources like industrial surplus
heat, biomass and waste incineration can be introduced.

A.3.3.5. Recommendations
It is recommended to thoroughly review the current efficiency calculations and to make them
transparent in such a way that they are comparable to procedures in Western countries.
It is recommended to avoid summer closure of the DH supply. The practice of summer closure sends
an inappropriate signal to the consumers and results in additional investment in excess capacity, e.g.
in electric water heaters. The DH-company should act according to its purpose – heat supplier.
There is an urgent need to establish a new heat tariff which together with other radical measures will
make it possible to operate the DH-system in a sound economical way and cheaper than any
alternatives.
Consumers should be motivated to use less energy while maintaining the same thermal comfort by
renovation of the building stock. Also a modernisation in the accounting system for heating and hot
water supply is recommended.
Reconstruction of the individual heating substations is recommended.
Furthermore it is recommended to carry out a number of feasibility studies for the entire supply
system.
Further to these recommendations, which can be implemented without major changes to the
system, the company should consider restructuring of the system in accordance with a short term
and a medium and long term strategy outlined below:
For a short term strategy:
1. Fuel conversion to coal or biomass of the existing decentralized boiler plants
Supposed that coal or biomass is accessible and considerably cheaper than gas, which needs to be
verified, it will be possible to bring down the production costs by converting the existing boiler plants
to use these types of fuel. With a low price per unit of fuel energy, low system efficiency becomes
less detrimental. Of course, ecological conditions and security of fuel supply must be taken into
account.
2. Decentralization of heat production to block or building level based on natural gas
With natural gas as the main fuel, and no CHP-production and for the moment and no other local
fuel sources implemented there is no reason to preserve a centralised DH-supply structure. The heat
production can be moved much closer to the consumers.
1. Group substation or Block substation
2. Building level
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If heat production is decentralised to substation or block level it is recommended to renew existing
pipes between the substation to the building with new buried pre-insulated pipes, which will bring
down the network heat and water losses.
It is anticipated that current group substations for DHW production can be transformed into
decentralized boiler plants. New modern and efficient (i. e. condensing) boilers should be installed
which will bring down the production losses. If boilers can be installed in building basements or as
some prefer on the roofs the pipe reconstruction is not an issue.
These above measures together would bring the overall system efficiency from approximately 55%
close to optimal technical performance if they can be implemented generally.
By introducing modern pumps at the new boiler stations and introducing variable flow (individual
flow control on heat appliance, thermostatic valves) it will reduce power consumption for pumping.
By decentralizing the supply, the DH transmission network (and to some extent also the distribution
networks) would become redundant. It is important however that these networks are preserved,
with respect to improvements in the medium and long term (see below).
Strategies 1 and 2 can also be combined, i. e. fuel conversion of some selected boiler plants, and in
the remaining areas decentralisation. For a medium and long term strategy the following options
should be considered:
1.
2.
3.
4.
5.

Utilisation of surplus from industrial processes, in particular the steel industry;
Pipe rehabilitation;
Heat from waste incineration;
Heat from large-scale solar thermal plant;
Cogeneration units in boiler plants versus block level boiler houses.

A.3.3.6. Baseline indicators
3

Natural gas consumption [Nm ]

2011

2012

2013

2014

226,337,000

237,592,000

232,454,000

179,692,000

Lower Heat Value (yearly average);
3
MCal/(Nm )
Natural gas consumption [Gcal] (LHV)

8,095

8,052

8,123

8,142

1,832.103

1,913.064

1,888,209

1,463,045

Heat supply into the network [Gcal]

1,691,654

1,774,808

1,742,241

1,342,097

Calculated heat plant efficiency [%]

92.3%

92.8%

92.3%

91.7%

1,445,744

1,508,669

1,254,097

863,095

85.5%

85.0%

72.0%

64.3%

78.9%

78.9%

66.4%

59.0%

439
(92)

367
(150)

297
?

Useful heat supplied and invoiced to the
customers [Gcal]
Calculated heat network efficiency [%]
Calculated overall system efficiency [%]
Revenue [mln. UAH]
Gross profit [mln. UAH]
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EBITDA [mln. UAH]
Net profit/(loss) [mln. UAH]
Total assets [mln. UAH]

8
0.1
657

(97)
(104)
899

?
(167)
896

Since the mercantile business boundaries (buying gas and selling heat) for the Kryvyi Rih district
heating company are decided and settled politically and due to the fact that significant investments
will be needed to make the company profitable (and these will be long term investment of at least 10
billion UA, i.e. far beyond what typically is seen in the private sector) it may be difficult to succeed
finding a private investor for taking over the Kryvyi Rih DH-company or part of it. Yet two players
could be candidates for negotiations: Firstly, the local steel industry and, secondly, a new private
company established under the municipality delivering heat from large-scale solar thermal plant and
waste incineration. The network could be operated and maintained in a joint venture between these
two main actors.
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Annex 4. Energy audit guides for industrial enterprises and buildings
GENERAL GUIDELINES
The repository of best practices BP X30-120 published by the AFNOR (French Standards setting
Organisation), March 2006 - ISSN 0335-3931.
These guidelines, originally written in French can also be found in English. The repository of best
practices describes the method for performing an energy audit in industry. This guide, quite concise,
is a general guideline that focuses mainly on methodology. It is transversal and links the energy
conditions issue with security, hygiene and working conditions. However, the annexes present more
precise documents, like examples of checklists, technical conversion tables that could be helpful.
Energy Efficiency Handbook for Chemical SMEs - Energy Efficiency Self Audit Guide, by CARE+ Project,
Energy Intelligent Europe, European Chemical Industry Council (CEFIC), November 2009.
Guidelines with practical options to help the enterprise to start by their own first walk-through audit.
Energy Management Systems in Practice - ISO 50001: A Guide for Companies and Organisations, by
German Federal Ministry for the Environment, Nature Conservation and Nuclear Safety, June 2012.
https://www.adelphi.de/en/system/files/mediathek/bilder/energy-management-systems-inpractice_bmub-uba-adelphi.pdf
TECHNICAL GUIDES
Energy savings toolbox - An Energy Audit Manual and Tool - (Cat. No. M144-101-2011-MRC) - by the
Canadian Industry Program for Energy Conservation (CIPEC).
This guide is a complete technical guide for undertaking an energy audit in an industrial plant. It
includes a general methodology, calculations methodologies, energy analysis methods, a technical
methodology for measurements with presentations of the dedicated tools, lists of actions to
implement and useful links and references for technical enforcement.
http://www.nrcan.gc.ca/sites/oee.nrcan.gc.ca/files/files/pdf/energy-audit-manual-and-tool.pdf

Industrial Energy Audit Guidebook: Guidelines for Conducting an Energy Audit in Industrial Facilities,
by China Energy Group, Energy Analysis Department, Environmental Energy Technologies Division of
Lawrence Berkeley National Laboratory (LBNL), October 2010.
https://china.lbl.gov/sites/all/files/guidebooks/Industrial_Energy_Audit_Guidebook_EN.pdf
Energy audits Good Practice Guide Knowledge Transfer Program, for Inter-American Development
Bank - Multilateral Investment Fund, February 2013. These general guidelines present in their second
part an interesting practice of energy audit in a Chilean industrial plant.
http://www.dbankjm.com/dbjgreenbiz/sites/default/files/documents/resources/gbp-
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main_report_20130301.pdf
BUILDINGS, HOTELS
Energy management in your hotel, by Bureau of Energy Efficiency, British High Commission New Delhi
and ICF International, December 2008. This document is a general guideline and includes an exhaustive checklist of actions to implement and useful technical clues.
http://www.keralaenergy.gov.in/emc_downloads/bee/guidebook-hotel.pdf
Federal Buildings Initiative - Audit Standards Guidelines, by Natural Resources Canada, 2002.
http://www.nrcan.gc.ca/sites/oee.nrcan.gc.ca/files/pdf/publications/fbi/pdf/audit-standardsguidelines.pdf
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