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1 Foreword 
 
To the Reader, 
 
In your hand you have the first edition of the Energy Efficiency and 
Renewable Energy Best Practice Guide (BPG) in Russian language for 
Ukraine. 
 
The BPG is also produced and distributed for the markets in Russia, 
Kazakhstan and Georgia. The initiative is a result of the European Bank for 
Reconstruction and Developments (EBRD) strong focus and high priority 
for sustainable energy investments.  
 
To this end, EBRD has launched Sustainable Energy Financing Facility 
(SEFF) programmes in various countries. SEFF is a loan programme 
intended to be a facilitator for lending to the energy efficiency and 
renewable energy sectors in each of the countries. 
 
The SEFF loan programme is accompanied by a solid technical assistance 
programme, undertaken by international consultants. The technical 
assistance helps potential borrowers prepare bankable energy projects by 
identifying and evaluating investment opportunities. The services 
performed by the international consultants are funded by different donor 
sources, in Ukraine and the Ukraine Energy Efficiency Programme 
(UKEEP), the Technical Assistance is funded by: 
  
 Swedish International Development Agency, Sida, www.sida.se 
 Bundesministerium Of Finance, Austria, www.bmf.gv.at  
 European Union, www.eu.int  

 
This BPG has been established and released with financial donor 
contribution by the above mentioned organizations.   
The idea behind this BPG is to provide a guide that is both intuitive and 
easy to grasp, and prepared in the local language. The guide will serve to 
present energy utilization best practices and could also serve as a manual 

http://www.sida.se/
http://www.bmf.gv.at/
http://www.eu.int/
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on energy management. However, the main reason behind the BPG is to 
bridge the gap between a project idea and the actual implementation of 
the investment. As it appears, there are several obstacles to overcome 
along the way. 
 
One major barrier is the actual financing of the project. Many companies 
who want to invest in energy efficiency and renewable energy may not be 
able to borrow money at all, or at a very bad rate due to poor 
creditworthiness rating. In addition, the companies often have very limited 
experience in preparing energy efficiency projects. The specific procedures 
and bureaucracy involved may appear discouraging and prevent 
investments from taking place.  
 
For these reasons, the BPG has been prepared to provide guidance and 
help along the way for prospective borrowers. The BPG has been built up 
as three different volumes, each providing useful information and insight 
in their specific topic. The three volumes are structured in the following 
way: 
 

1. A short general presentation of the BPG, including case studies of 
successful sustainable energy investments in Ukraine, 

2. A general presentation focusing on financial issues, 
3. A general presentation focusing on engineering issues. 

 
In this way the BPG will encourage investment in energy efficiency and 
renewable energy, but also help improve the competence and knowledge 
about sustainable energy investments at a company level. In the end it will 
promote sound stewardship of scarce financial resources. The BPG will 
also serve to familiarize and guide local decision makers in how to make an 
interesting project idea turn into a bankable energy project. 
This copy of the BPG has probably been presented to you during a 
marketing activity hosted by UKEEP or at a UKEEP training session. 
However, the BPG is also readily available at the UKEEP website where it 
can be easily downloaded, either in its entirety, or just the particular 
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volume that you are interested in. The BPG can also be sent to you if you 
contact the UKEEP office in Kiev.   
 
The authors of this BPG would also like to take this opportunity to 
sincerely thank and acknowledge the valuable input and hard work 
provided by a number of people during the creation of this guide. From 
London, Operation Leader Ian Smith has been of great help and provided 
support throughout the process. Solomya Petryna and Elena Tochilina 
from the UKEEP Kiev office have patiently and with utmost perfection 
translated and made this guide come to life in a new language. Their 
precious help has been most appreciated.    
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2 About UKEEP and Energy Efficiency 
 

What is UKEEP? 

UKEEP is a credit facility developed by the 
European Bank for Reconstruction and 
Development (EBRD), targeting Ukrainian 
private companies in all sectors looking to 
invest in energy efficiency or renewable 
energy projects – investments that will 
decrease energy consumption, increase own 
energy production or make energy usage 
more efficient. If a project idea is found 
feasible, UKEEP can provide debt financing 
with good terms and conditions for the 
project. UKEEP also provides free technical 
assistance by international energy efficiency 
consultants. Energy intensity in Ukraine is 
around three times higher than in the EU. 
This means that on average, Ukrainian 
companies use three times as much energy 
to produce the same output as companies in 
the European Union. Needless to say, the 
potential for energy efficiency in Ukrainian 
companies is huge. By investing in energy efficiency, a company can 
ensure future competitiveness even with increasing energy prices, more 
demanding environmental regulations and WTO accession, to name a few 
important trends in 21st century Ukraine. 
 

How UKEEP Works 

EBRD has dedicated USD 150 million to the UKEEP facility through 
Ukreximbank, Bank Forum and OTP Bank for various energy efficiency and 
renewable energy projects. There are no exact limits on project size, 
although a typical loan size will range somewhere between USD 2-5 
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UKEEP Hotline

Tel. (044) 205 32 02
E-mail. info@ukeep.org

Web. www.ukeep.org

million. For larger investments, companies can complement this facility 
with other forms of financing, e.g. own funds and other commercial 
credits. Smaller investments may also be eligible. As of August 2010, 
UKEEP has committed approx. USD 100 million to energy efficiency 
projects in various sectors. Together, these projects will lead to energy 
savings of more than 2,100,000 MWh per year – equivalent to the 
household electricity consumption of more than 500,000 households. As a 
result, CO2 emissions will decrease by more than 500,000 tonnes per year 
– equivalent to the annual emissions of more than 220,000 passenger cars. 
The companies who have so far participated in UKEEP will see their energy 
costs decreasing radically with very short payback periods on the 
investments made. Read more on our website www.ukeep.org where you 
can download case studies from actual UKEEP projects and read more 
about the benefits of energy efficiency. 

How to Apply for UKEEP Financing 

If you are a private company and think that your company could benefit 
from reducing your energy consumption – do not hesitate to contact 
UKEEP. On www.ukeep.org you can find application forms and more 
information. You can also contact the UKEEP hotline (tel. 044 205 32 02, e-
mail: info@ukeep.org), who will provide any answers to your questions 
within 24 hours, in Ukrainian, Russian or English. After having applied for 
UKEEP financing, the participating banks will indicate their willingness to 
provide loans to your company. Following this, a consulting team from 
UKEEP will assess your company’s potential for energy efficiency 
investments. This assessment is free of charge. If the investments are 
deemed as profitable and the participating banks are willing to finance the 
project, then the project can start and your company is on track to cut 
your energy costs and increase your competitiveness on the market. 
 

http://www.ukeep.org/
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Decreased Costs: 
Increased Competitiveness

Increased Capacity:
Increased Revenues

Decreased Risk: 
Higher Company Value

Improved Environment: 
Improved Company Image

Energy Efficiency

Why Invest in Energy Efficiency? 

High Energy Intensity Leads to Low Competitiveness 

Energy intensity in Ukraine is around three times higher than in the EU. 
This means that on average, Ukrainian companies use three times as much 
energy to produce the same output as companies in the European Union. 
Needless to say, the potential for energy efficiency in Ukrainian companies 
is huge, even with today’s Ukrainian energy prices, which are low 
compared to EU levels. However, the market for energy efficiency 
investments in Ukraine is still in its infancy. But with increasing energy 
prices and WTO accession, Ukrainian companies can only maintain their 
competitiveness on the world market through lowering their energy 
consumption by using every opportunity for profitable energy efficiency 
investments.  

Benefits of Energy Efficiency Investments 

The foremost argument for energy efficiency investments lies in decreased 
costs for electricity and natural gas – a direct effect which can be seen 
immediately on the company’s income statement. This improves the 
competitiveness of the company and assures competitiveness in the future 
with increasing energy prices. Production capacity is often hampered by 
inefficient processes, something that is closely 
linked to energy inefficiency. The 
improvement of energy efficiency often 
automatically improves the output and 
increases revenues. Emissions trading can 
also increase revenues where a significant 
amount of energy is saved. The company risk 
is reduced through lower exposure to 
energy prices, which in turn increases the 
value of the company. Decreased energy 
usage leads to lower emissions, improving 
the environment and the company image. 
Numerous other positive effects can also 
arise from energy efficiency investments. 
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The Economics of Energy Efficiency Investments 

The payback period for energy efficiency investments varies widely 
depending on the type of project, but typically lies between 1.5 and 6 
years, which is a short time compared to traditional capital investments. Of 
course, higher energy prices and higher energy savings per invested dollar 
lead to a shorter payback-period. Generally, the internal rate of return on 
energy efficiency investments is higher than the interest rate on the debt 
financing required for the investments. This means that any additional 
debt that a company takes has a limited impact on the company’s balance 
sheet, and the ultimate financial effects of the investments are positive. 
The companies who have so far participated in UKEEP will see their energy 
costs decreasing radically with very short payback periods on the 
investments made.  

Typical Investments 

Typical energy efficiency investments include a wide range of small to 
large measures aimed at reducing energy consumption through more 
efficient use of the energy, as well as increasing own production. Typical 
investments are outlined in the table below, but there are endless 
possibilities and variations across industries. 

Industrial Energy Efficiency Investments 

On site cogeneration of heat and 
electricity 

Rehabilitation of steam distribution 
systems 

Rehabilitation of boilers 
Installation of heat recovery from 

processes 

Replacement of old gas boilers with 
condensing boilers 

Installation of absorption chillers/new 
chillers 

Switch from electricity heating to fuel 
based direct heating 

Energy Management Systems or 
Building Management Systems 

Process improvements including 
enhanced controls 

Installation of Variable Speed Drives 
on selected electric motors 

Rehabilitation of compressed air 
systems  

Rehabilitation of power distribution 
systems  
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Security of 
Supply

Decreased Risk

Additional 
Income Source

Increased 
Revenues

Stable Costs

Increased 
Competitiveness

Improved 
Environment

Improved 
Company Image

Renewable Energy

Why Invest in Renewable Energy? 

High Fossil Dependency Leads to Low Security of 
Supply 

With the rapid expansion of the Ukraine economy, one of the 
foremost challenges for companies in the country will be to 
secure adequate amounts of energy to a reasonable price, 
i.e. to establish and maintain security of supply. While there 
is little companies can do to affect this on a national level, 
several measures can be taken that are closer to home. 
Investing in renewable energy production is one such measure. A 
common misconception is that such measures only benefit the 
environment and not the profitability of the company. However, 
renewable energy investments can lead to substantial benefits for the 
company, including security of supply, stable low costs, increased 
revenues, and improved image. There is a very large potential for 
renewable energy investments in Ukraine, not only in established 
companies but also in the form of standalone projects. In addition, the 
share of energy produced through renewable measures in Ukraine is 
relatively small at present. Thus, it is the first ones who act that will secure 
the most profitable opportunities and reap the greatest benefits.  

Benefits of Renewable Energy Investments 

The foremost argument for 
renewable energy investments 
in an existing operation lies in 
establishing security of supply. 
A stable supply of energy can 
significantly reduce the risk in 
a company and in turn 
decrease the cost of capital. 
Renewable energy production 
also leads to lower emissions, 
which does not only improve 
the environment but also the 
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Investment 
start

Investment complete

All debt repaid

years

Benefits
continue for 10-25 years

Typical Renewable Energy Investment Schedule

company image and its attractiveness on the market. Kyoto mechanisms 
can also be applied in projects that reduce green house gas emissions and 
supply an extra venue for financing. In the case where production exceeds 
consumption, the excess can be sold on the open market (often at a 
premium price due to its renewable status) adding an additional source of 
income for the company. This also means that the company will benefit 
from more stable costs, which improves the competitiveness of the 
company. With the price on energy expected to rise considerably in the 
years ahead it can even lead to significant reductions of the overall energy 
costs of the company. 

The Economics of Renewable Energy Investments 

The payback period for renewable energy investments varies widely 
depending on the type of project. However, the main benefit of renewable 
energy technology is that the investment continues to deliver cheap and 
reliable energy for many years after the financing is repaid. The life span 
varies from around 15 years for biodiesel sets to at least 30 years for small 
hydro. Thus, if an investment is made in small hydro and the loan is repaid 
after seven years, the company would have more than another 20 years’ 
supply of reliable cheap energy to look forward to. Since many renewable 
energy investments have an internal rate of return significantly higher than 
the interest rate on the debt financing required, any additional debt that a 
company takes has a limited impact on the company’s balance sheet, and 
the ultimate financial effects of the investments are positive.  
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Typical Investments 

Typical renewable energy investments include a wide range of small to 
large measures aimed at displacing fossil fuels leading to better control of 
energy costs as well as a potential source of additional income. Typical 
investments are outlined in this table, but there are many additional 
possibilities and variations across industries.  
 

Renewable Energy Investments  

Wind 
power 
plants 

Run-of-
river 

hydro 
plants 

Solar hot 
water 

generation 
systems 

Biomass 
generation 

of heat 
and/or 

electricity 

Biogas 
fuelled 
engines 

Biodiesel 
fuelled 
engines 

 

How UKEEP Can Help 

UKEEP offers attractive loan financing to Ukrainian private industrial 
companies in all sectors for investments that will either decrease energy 
consumption or make energy production more efficient. Investments in 
renewable energy are also eligible for UKEEP financing. UKEEP also 
provides free technical assistance by international energy efficiency 
consultants. EBRD has dedicated USD 150 million to the UKEEP facility 
through Ukreximbank, Bank Forum and OTP Bank for various energy 
efficiency and renewable energy projects. The programme is especially 
designed for smaller and medium-sized companies. As of August 2010, 
UKEEP has committed approx. USD 100 million to energy efficiency 
projects in various sectors. 
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Case Studies 
 
This section contains a large number of case studies of projects that 
UKEEP has assisted with technical expertise and financing. The case 
studies have been divided into four different business sectors: 
 
1) The agricultural sector 
2) The food processing sector 
3) The machine building sector 
4) The materials sector 
 
Since some businesses overlap different sectors, the above delimitations 
should not be seen as written in stone. The projects have merely been 
divided into the above sectors to highlight typical energy efficiency and 
renewable energy projects in these sectors and give the reader an idea of 
what can typically be achieved in each sector.  
 
One thing that should be highlighted is that all the case studies contain 
figures that were prevailing at the time of the evaluations of the projects. 
UKEEP has been working since 2007, and since then energy prices and 
natural gas prices in particular have increased dramatically. Thus, many of 
the energy saving figures are much higher today in cash terms than at the 
time of project evaluation. This only serves to prove that energy efficiency 
and renewable energy investments not only can yield a quick payback – 
their benefit can also increase year after year as energy prices continue to 
increase. 
 
Ps. New case studies are 
continuously published on our 
website: www.ukeep.org.  
 
 

http://www.ukeep.org/
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3 The Agricultural Sector 

Huge potential for  
renewable energy and energy efficiency 

More than 70% of Ukraine’s land area is agricultural land and the 
agricultural sector accounts for almost 10% of Ukraine’s GDP, making it an 
important source of economic growth and development for the country.  
 
Many activities in the agricultural sector require substantial amounts of 
energy. These include drying of crops before they are packaged, keeping 
greenhouses at an appropriate temperature, and ventilation systems for 
storage silos. A lot of energy can be saved by investing into modern 
technology such as modern burners, dryers and ventilation systems, 
energy efficient glass and automated curtaining and irrigation systems.  
 
Also, many agricultural companies accumulate a great deal of waste which 
can be used to produce energy. Instead of incurring costs for transporting 
and disposing the waste, it can generate cost savings by using the energy 
contained in the waste for own needs. The waste can even create 
revenues by producing heat and electricity and selling it to nearby 
companies and households. Thus, the agricultural sector has a huge 
potential to contribute in the important shift from natural gas to 
renewable energy sources in Ukraine. 
 
Typical investments: 
 Biomass/Biogas boilers 
 Biogas units 
 CHP plants working on biomass or biogas 
 Modern burners and dryers 
 Ventilation systems 
 Energy efficient greenhouse technology 
 New pumps and modern irrigation systems 
 RPM regulators for motors 
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UKEEP activity in the agricultural sector 
UKEEP has financed a number of projects in the agricultural sector; from 
small local cucumber producers to huge exporters of crops. Both energy 
efficiency and renewable energy projects can be found among the 
companies that UKEEP has assisted. Most of the projects show a very 
good profitability and together these projects make a significant 
contribution to modernizing the Ukrainian agricultural sector and 
demonstrate how renewable energy sources can be utilized profitably and 
applied in practice. 
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Nibulon Agricultural Company: 

Nibulon will save almost  
10 million m3 of natural gas per year 

Installation of new equipment  
decreases dependency on natural gas  
Nibulon is one of Ukraine’s largest producers and exporters of agricultural 
products, such as wheat, barley, corn, rye, sunflower seeds, etc. Nibulon 
has a wide network and highly technological terminals for intake, storage, 
drying and transportation of crops via its regional network. 
 
In order to save natural gas in the processing and storage of grains, 
Nibulon will install new and modern burning devices and silos with active 
ventilation systems on 14 dryers. The investment of $ 15 million will result in 
savings of 9.5 million m3 of natural gas worth $ 3 million per year. 
Additional positive results of the investment is sustained high quality of 
the products – avoidance of mechanical damage, cracking, color and scent 
shifts as well as steady drying of the crops. The large natural gas savings 
will lead to CO2 emission reductions of almost 18 000 tonnes per year, 
which is the equivalent of the yearly CO2 emissions from 8 000 cars.  
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The Company 

Main activities 

Producer and exporter of agricultural products, 
including wheat, barley, corn, rye, sunflower seeds, 
etc. 

Region Mykolayiv City 

 
Project Goals and Main Investments 

Project goals 

The project aims to: 
 Reduce dependency on natural gas 
 Increase efficiency of grains intake, processing 

and storage 
 Minimize negative environmental impact 
 Increase product quality 

Main 
investments 

 New Burners 
 Active Ventilation 
 New Dryers 
 New silos 
 Thermometry systems 

Investment size Approximately $ 15 000 000 

 
Results of the Project 

Operational 
results 

 Annual reduction in natural gas consumption 
amounting to approximately 9 5oo o00 m3 

Investment 
profitability 

 Annual savings of approximately $ 3 000 000 
 Payback period of 5 years  
 Internal Rate of Return on Investment 28% 
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Creative Group Modified Fats Factory: 

Installing husk boilers result in  
annual savings of more than $ 2 700 000  

Usage of production waste  
decreases dependency on natural gas  
CJSC Modified Fats Factory, a member of the Creative Group, processes 
advanced oils and fats. The products are oriented mainly at industrial 
consumers, such as confectioneries, dairy producers, and individual 
consumers. The Creative Group is one of the market leaders in Ukraine for 
processing oils and fats. It is also one of the three largest producers in the 
Kirovograd Region.  
 
In order to decrease its natural gas dependency the company decided to 
utilize its sunflower husk as a fuel by installing husk steam boilers. 
Traditionally, the husk is a waste product and is disposed to dumps, 
causing transportation and environmental costs. As an added benefit, the 
investment will eliminate these problems as well. The investment of 
$ 12 million will save an impressive 9.1 million m3 of natural gas per year and 
utilize 23 500 tonnes of sunflower husk, having a major impact on 
emissions and the environment. As a second step, the company plans to 
utilize excess steam by installing a steam turbine for electricity production, 
further increasing the profitability of the investment.  
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The Company 

Main activities 

Vegetable oils. Products include sunflower oil, 
mayonnaise and mustard and industrial fats and 
fats compositions 

Region Kirovograd Region 

 
 
Project Goals and Main Investments 

Project goals 

The project aims on: 
 Reduce dependency on natural gas 
 Decrease waste transportation costs 
 Minimize negative environmental impact 

Main 
investments 

 Installation of two husk steam boilers 
 Installation of steam turbine (next step) 

Investment size Approximately $ 12 000 000 

 
 
Results of the Project 

Operational 
results 

 Annual reduction in natural gas consumption 
amounting to 9 1oo o00 m3 

Investment 
profitability 

 Annual savings of approximately $ 2 700 000 
 Payback period of less than 4 years  
 Internal Rate of Return on Investment 28% 
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Energy Audit identified  
savings of $ 900 000 per year 

A Ukrainian sunflower oil producer contacted UKEEP to receive expert 
assistance with utilizing sunflower husk to produce heat and steam. When 
producing sunflower oil, heat is needed to dry the sunflower seeds before 
removing the husk. The seeds are then conditioned in order to increase the 
yield of oil when the seeds are pressed. The conditioner is heated and thus 
requires steam. Further, some electricity is used for electrical drives that 
operate mechanical equipment like presses, conveyors and blowers. 
 
At the time of the energy audit, the heat and steam requirements of the 
company were supplied by boilers operating on natural gas as a fuel. The 
annual consumption of natural gas was 3 million m3, which cost the 
company $ 900 000 per year.  
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Becoming self-sufficient 
The UKEEP experts visited the company and assisted the management in 
calculating the investment cost of an appropriately sized husk boilers and 
the husk required to replace the natural gas. It turned out that the 
company had more than enough waste husk to replace the entire natural 
gas consumption. The experts also identified that the company could save 
$ 1 800 in annual electricity costs by making a smaller investment into new 
electrical drivers. 
 
Husk instead of natural gas 
The figure below illustrates the integrated process where the energy from 
the sunflower husk can be used to produce the sunflower oil. 
 
 

 
 

Sunflower
seed

Husk

Kernel

Oil

Steam boiler

Steam

Steam

Steam to air 
Heat Exchanger

Hot air
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The delivery of the seeds takes place by trucks. From the unloading station 
the seeds are transported by screw conveyors and cup conveyors to the 
unit for mechanical cleaning (coarse and fine rejects and metals). After 
weighing and a final cleaning step the seeds are transported to the buffer 
bunker for wet seeds. The wet seeds are then dried by hot air (140°C) and 
buffered in the bunker for dried seeds. Instead of using a heater fired with 
natural gas to dry the seeds, the steam from the husk boiler is converted 
to hot air in a steam to air heat exchanger. In the following step the shells 
of the sunflower seeds are crushed, separated and transported to the husk 
storage. The remaining kernels are calibrated by separators and crushed. 
In the conditioners the crushed kernels are heated up to 140°C and then 
fed to the presses. Each press is equipped with a conditioner. This 
operation takes place in several lines two times in succession. The heat for 
the conditioning is provided by steam which is produced in the husk boiler. 
 
Project profitability 
The following table illustrates the project’s benefits: 
 

Investment $ 4 600 000 

Natural Gas Savings 3 000 000 m3 per year 

Cash savings $ 900 000 per year 

Project Payback 5 years 

Project IRR 25% 

Project NPV $ 4 900 000 

 
The investment cost of the husk boilers and related equipment was 
calculated to $ 4.6 million. The annual savings would be at least $ 900 000. 
However, as gas prices are expected to increase, the savings would likely 
be more. The husk boilers thus have a payback period of 5 years and the 
internal rate of return of the investment would be 25%. The investment is a 
rather profitable one, especially considering the very low risk; the amount 
of husk available is known and the investment cost of the husk boilers can 
be accurately calculated based on similar projects that the UKEEP experts 
have implemented. Thus, both the investment cost and the natural gas 
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cost savings both have very small probabilities of estimation errors and the 
profitability of the investment can be accurately calculated. 
The cash savings that the company will achieve through the investment 
can be used to pay the interest cost on an investment loan. Since these 
savings are rather high, they can also be used to make repayments on the 
loan. Thus, the company needs to contribute a very limited amount of its 
cash flow to make the investment and service the debt. 
 
Other considerations 
In addition to the above, the UKEEP experts also analyzed the company’s 
environmental management and made recommendations on overall 
improvements. These included improving storage rooms to decrease the 
wet content in the husk; extracting solvent from oil cakes in order to use 
additional energy contained in the husk; installing new electrical drives to 
save electricity; environmental training for the staff etc.  
 
The project will also have a substantial environmental effect, yielding CO2 
emission reductions of more than 6 000 tonnes per year. 
 
Conclusions 
The investments at the company will lead to a number of benefits: 
 Lower overall energy costs 
 Improved profit margins 
 More competitive products 
 Independence from external gas suppliers: eliminated gas price and 

supply risk 
 Improved cash flow 
 Less production waste and lower emissions: Better environmental 

profile 
 Higher creditworthiness and potentially lower borrowing costs 

 
All the above benefits will increase the value of the company and ensure 
the sustainability and competitiveness of its operations, which in turn will 
benefit its employees, shareholders and lenders, as well as society at large. 
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Switching from natural gas to biomass: 

Nyva Pereyaslavschyny LLC  
will eliminate their natural gas  
consumption for heating by switching to straw as fuel 

Highly profitable renewable energy project 
Nyva  Pereyaslavschyny recognized that the waste product (straw) from 
their crops production could be used as fuel. Instead of buying increasingly 
expensive natural gas they could actually use straw from their own 
production for their heat generation.  The project will strengthen the 
company’s competitive position and also lead to large reductions of CO2. 
An investment of $ 900 000 will lead to annual savings of at least 
$ 300 000. Not only is the project a very profitable one – it will also make 
the company independent from external gas suppliers, securing a 
sustainable and reliable supply of cheap energy. 
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The Company 

Main activities 

Agricultural enterprise mainly focused on crops 
production.  Currently in the process of increasing the 
capacity of its pig farm. 

Region Kiev, Ukraine 

 
 
Project Goal and Main Investments 

Project goals 

The project will enable Nyva  Pereyaslavschyny to use 
straw as fuel instead of natural gas for their heat 
generation. The straw boilers will replace gas boilers 
and fully satisfy heating needs of the pig farms. 

Main 
investments 

Main investment is the installation of three straw 
boilers. Installed capacity of 3x600kW operating at 
85% efficiency. 

Investment 
size 

Approximately $ 900 000 

 
 
Expected Results 

Operational 
results 

 Decreased natural gas consumption by 1 million m3 
per year 
 The decreased energy consumption will lead to a 

reduction of almost 30 000 tonnes of CO2 
equivalents during the project lifetime 

Investment 
profitability 

 Annual savings of more than $ 300 000 
 Payback period of 3 years (in present value terms) 
 40-50% Internal Rate of Return on the investment 
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UKEEP helps agricultural firm save energy: 

Dniprovs'kyi Greenhouse Combinat will save $ 270 000 
per year from increased energy efficiency 

These cucumbers just got greener 
Dniprovs'kyi Greenhouse Combinat is an agricultural firm in the 
Dnipropetrovsk Region with 18 ha of greenhouses. Its main products are 
cucumbers and tomatoes which are produced in greenhouses since they 
need a warm and stable temperature with plenty of water to grow. 
 
The company has been investing time, money and effort into making its 
production more energy efficient. An application was sent to UKEEP for an 
investment project concerning six hectares of greenhouse. The project 
includes new boilers and irrigation system, automatic curtaining system 
with energy efficient glass screens, new ventilation and climate control 
systems. In total, the project investment is $ 1.2 million and will save the 
company $ 270 000 per year and increase the competitiveness of its 
products.  
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The Company 

Main activities Production of tomates and cucumbers 

Region Dnipropetrovsk, Ukraine 

 
 
Project Goal and Main Investments 

Project goals 

The investments in the 6ha greenhouse aim to:  
 Decrease gas consumption 
 Decrease electricity consumption 

Main 
investments 

Main investments include: 
 New boilers 
 Irrigation system 
 Automatic curtaining system with energy efficient 

glass 
 Ventilation system 
 Climate control system 

Investment 
size 

 Approximately  $ 1 200 000 

 
 
Expected Results 

Operational 
results 

 Decreased natural gas consumption of 825 000 m3 
 Decreased electricity consumption of 140 MWh 

Investment 
profitability 

 Annual savings of $ 270 000 
 Payback period of 5 years (in present value terms) 
 25% Internal Rate of Return on the investment 
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4 The Food Processing Sector 

Heating and cooling consume significant energy 

Food is best served fresh and is thus often locally produced. Ukraine is no 
exception, and all over the country one can find a large number of 
bakeries, poultry and pig farms, and milk processing facilities producing 
cheese, ice cream and other milk products. The food processing sector is 
also a big consumer of energy, since bread needs heat when baked, milk is 
evaporated with steam when processing it into cheese, and the end 
products often need to be stored in cooling facilities. 
 
The food processing sector can increase its energy efficiency in a number 
of ways. For instance, by just replacing old, oversized and inefficient 
equipment such as ovens or warehouse cooling systems one can save 
significant amounts of energy. Also, energy intensive equipment such as 
ovens produces a lot of waste heat, which has traditionally been wasted by 
allowing it to escape through chimneys. Today energy is expensive and 
excess heat can be utilized instead of wasted. For instance, by installing 
thermal pumps at the ovens in a bakery, the waste heat can be recovered 
and channelled into the hot water system that is used to heat 
administrative buildings. The investment is usually quite small compared to 
the heating cost saving it results in. Heat recovery is just one of many 
energy efficiency measures that can be profitably implemented in the food 
sector.  
 
Typical investments: 
 Ovens with efficient burners 
 Compressors used for cooling or compressed air 
 Utilization of waste heat 
 Utilization of production waste as biogas/biomass 
 Wastewater treatment systems with efficient pumps 
 Absorption chillers 
 Steam pipe insulation 
 Fixing compressed air leakages 
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UKEEP activity in the food processing sector 
UKEEP has assisted and financed a number of projects in the food 
processing sector, including producers of bread, cookies, cakes, 
confectionery, cheese, ice cream, condensed milk, sugar, meat, eggs, beer 
and coffee. Both energy efficiency and renewable energy projects can be 
found among the companies that UKEEP has assisted. While decreasing 
energy consumption is the main focus of UKEEP, food processing 
companies investing in new equipment will also often benefit from an 
improved product quality, a broader range of product types and an 
increased production capacity. Thus, these companies will both save costs, 
increase sales and improve their brand. 
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Ivano-Frankivsk Bakery: 

Ivano-Frankivsk Bakery will increase production and 
save $ 100 000 per year by replacing its old oven    

Modern oven yields large benefits for the environment 
The Joint Stock Company Ivano-Frankivs’kyi Hlibokombinat is a leading 
bakery in the Ivano-Frankivsk region. The bakery satisfies the demand of 
more than 70% of the citizens in the region and produces more than 85 
various breads, cookies, pastries and rolls.  
 
As in any bakery, the main energy consumer is the oven. By replacing the 
old oven with a new and modern oven financed by UKEEP, the bakery will 
not only double its production capacity, but also save almost 50% of the 
natural gas used in the oven for every ton of bread it produces. The 
$ 500 000 investment into the new oven will lead to natural gas savings 
worth almost $ 100 000 per year, yielding a 25% return on the investment in 
terms of energy savings. 
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The Company 

Main activities 
Bakery producing 85 various breads, cookies, pastries 
and rolls. 

Region Ivano-Frankivsk, Ukraine 

 
 
 
Project Goal and Main Investments 

Project goals 

The investments at the bakery aim to:  
 Decrease natural gas consumption 
 Increase production capacity  

Main 
investments 

Main investment: 
 A new energy-efficient oven to replace the old one  

Investment 
size 

Approximately  $ 500 000 

 
 
 
Expected Results 

Operational 
results 

 Doubled production capacity 
 Decreased natural gas consumption of almost 

300 000 m3 per year 

Investment 
profitability 

 Annual savings of almost $ 100 000 
 Payback period of 5 years 
 Over 25% Internal Rate of Return on the investment 
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Gadyach Cheese Factory: 

Investment in modern Nano-filtration technology will 
pay for itself in less than one year!  

Energy Efficient Cheese - A Lucrative Business 
CJSC Gadyach Cheese factory is one of the largest producers of milk 
products in Ukraine. Located in Poltava, its product range consists of more 
than 80 various products with a total annual production of 13 000 tonnes. 
 
 In order to increase its competitiveness, the company decided to replace 
the old vacuum evaporation filtering system used in its cheese production 
with a new energy efficient nano-filtration system. The new system will 
eliminate natural gas consumption and save more than 25% of the 
electricity consumption of the production process. UKEEP provided 
financing for the $ 1 000 000 investment, which will yield net savings of 
more than $ 1 500 000 per year in decreased natural gas and electricity 
consumption – giving an instant payback of the investment and huge cash 
savings for many years to come!  
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The Company 

Main 
activities 

Milk products, mainly cheese production 

Region Poltava, Ukraine 

 
Project Goal and Main Investments 

Project goals 

The Investments aim to: 
 Eliminate natural gas consumption in the rennet 

cheese production 
 Decrease electricity consumption 

Main 
investments 

The proposed investment: 
 Replacement of the old vacuum evaporation filtering 

system with new energy efficient nano-filtration 
equipment. 

Investment 
size 

Approximately $ 1 000 000  

 
Expected Results 

Operational 
results 

 Natural gas savings of 7.6 million m3 per annum 
 Electricity savings of 290 MWh per annum 

Investment 
profitability 

Annual savings of more than $ 1 500 000 
 Payback period of less than 1 year 
 Internal Rate of Return of 155 % 
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Donetsk Bakery and Confectionery Factory: 

Investments in new equipment will result in savings of 
more than $ 800 000 per year  

Quick payback from decreased gas consumption 
Donetsk Bakery and Confectionery Factory is one of Ukraine’s most 
famous bakeries with a wide range of products. The company has three 
plants in Donetsk and approximately 70 percent of the products are sold 
domestically with the remaining 30 percent being exported. 
 
Like most bakeries, the company is a heavy consumer of heat and steam, 
which is produced using natural gas. In order to stay competitive with 
increasing gas prices the company has decided to make considerable 
investments in energy efficiency, including installation of new ovens with 
steam generators, modernization of gas and electricity supply, 
replacement of boilers, modernization of ventilation, building and piping 
insulation, heat recuperation and other minor investments. The 
investments of $ 1.7 million will save the company an impressive $ 800 000 
per year. In addition to substantial natural gas savings of 2.9 million m3 
annually, investments in energy efficient lighting, pumps and ventilation 
will also result in significant reduction of electricity consumption. 
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The Company 

Main 
activities 

Major Ukrainian producer of bagels, crusts and spice 
cakes. Annual production capacity of 30 thousand 
tonnes. 

Region Donetsk 

 
Project Goals and Main Investments 

Project goals 

The project aims at: 
 Reduce dependency on natural gas 
 Reduce consumption of electricity 
 Improve operational efficiency 

Main 
investments 

 New ovens with steam generators 
 New boiler room and installation of modern boiler 
 Modernising internal gas supply 
 Optimising the electricity supply 

Investment 
size 

Approximately $ 1 700 000 

 
Results of the Project 

Operational 
results 

 Annual reduction in natural gas consumption 
amounting to 2 9oo o00 m3 
 10% reduction in electricity consumption 

Investment 
profitability 

 Annual savings of more than $ 800 000 
 Payback period of less than 3 years  
 Internal Rate of Return on Investment 54% 
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Brewery boosting energy efficiency: 

1st Private Brewery in Lviv is utilizing the latest brewing 
technologies to save energy  

Beer with an energy efficient brand 
Lviv-based 1st Private Brewery is one of the youngest breweries in Ukraine 
and the maker of the popular Stare Misto brand. However, since it is based 
on the site of an old brewery, the company has needed to invest heavily 
into new equipment. As part of its investment programme, extra care has 
been taken to buy as energy efficient equipment as possible. Such 
measures include boilers with pre-installed economizers, pumps with 
automatic flow control, utilization of waste heat from the beer boiler, a 
cold-recuperation system for the ferment separation and a single unit for 
pasteurizing, degassing and mixing, which saves energy compared to 
having separate units do the tasks. UKEEP experts visited the company in 
April 2008 and shortly thereafter the project started implementation with 
the help of UKEEP loans. 
 
The investments will strengthen the company’s profile 
as a modern brewery with state-of-the-art equipment. 
Not only will the company save $ 550 000 per year in 
decreased energy costs, the production capacity will 
also increase and the environmental impact of the 
company’s operations will be minimized. Customers can 
thus enjoy a glass of Stare Misto with the knowledge 
that they are drinking an energy efficient brand of beer. 
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The Company 

Main 
activities 

The company produces beer and kvass with a 
production of 60 million litres per year 

Region Lviv 

 
Project Goals and Main Investments 

Project goals 

The project aims to: 
 Modernize the production process 
 Utilize waste heat and cooling 
 Decrease gas and electricity consumption 

Main 
investments 

 Steam-boilers with pre-installed economizers 
 Automation gear for pumps 
 Single unit for pasteurising, degassing and mixing 
 Beer boiler together with secondary steam water 

heater 
 Equipment for collection, utilization and re-heating of 

cooled wort 
 Cold-recuperation system for ferment separation 

Investment 
size 

Approximately $ 3 800 000 

 
Results of the Project 

Operational 
results 

 Natural gas consumption reduced by 1 100 000 m3 per 
year 
 Electricity consumption reduced by 1 300 MWh per 

year 
 Water consumption reduced by 110 000 m3 per year 

Investment 
profitability 

 Payback period of 7 years  
 Internal Rate of Return on Investment 16% 
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UKEEP helps bakery save energy and decrease 
water pollution: 

Yarychiv Bakery in the Lviv region will utilize modern 
technologies and save $400,000 per year 

Environmentally friendly cakes will lead the way into the 
future 
Yarychiv Bakery produces crackers and cookies and is planning for a future 
production of cakes as well. An increased production would mean an 
increased consumption of energy as well as increased emissions to water 
and air. The company contacted UKEEP to get a free Energy Audit to help 
them save energy.  
 
UKEEP Energy Efficiency Experts visited the Bakery and came up with a 
range of potential investments to help the company expand its production 
in an energy efficient and environmentally friendly way. The proposed 
investments would amount to approximately $2.24 million and would lead 
to gas and electricity savings worth at least $400,000 per year. In addition, 
a replacement of the company’s wastewater plant with newer 
technologies was suggested, thereby reducing its emissions to water. The 
investment has a 25% profitability and will lead to decreased CO2 emissions 
of more than 35,000 tonnes in the period 2009-2023.  
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The Company 

Main 
activities 

Bakery and confectionery products 

Region Lviv, Ukraine 

 
Project Goal and Main Investments 

Project goals 

The investments aim at:  
 Reducing natural gas consumption  
 Reducing electricity consumption 
 Increasing production capacity 
 Improving the quality of waste water treatment 

Main 
investments 

Main investments proposed include: 
 Replacement of the boiler station  
 New thermal pumps of baking ovens 
 Replacement of the wastewater treatment plant 
 Thermal insulation of buildings 

Investment 
size 

Approximately  $ 2 240 000 

 
Expected Results 

Operational 
results 

 Decreased natural gas consumption of more than 
10 500 MWh per year 
 Decreased electricity consumption of more than 

300 MWh per year 
 The decreased energy consumption will lead to a 

reduction of more than 35 000 tonnes of CO2 
equivalents.   

Investment 
profitability 

 Annual savings of almost $ 400 000  
 Payback period of 6 years 
 25 % Internal Rate of Return on the Investment 
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Energy Audit identified  
savings of more than $ 1 400 000 per year 

A Ukrainian sugar producer in close cooperation with UKEEP experts 
identified a $ 5.4 million investment programme aiming at decreasing the 
company’s energy consumption, introducing renewable energy into the 
production process as well as increasing the company’s production 
capacity. The suggested three-phase investment programme included 1) 
the modernization of the company’s production process, 2) insulation of 
the existing pipe system and 3) construction of a biogas plant to make use 
of by-products from the sugar beets. 
 
At the time of the energy audit, the company’s energy costs had risen 
dramatically over the past three years due to increasing electricity and 
natural gas prices. That year the company’s total energy costs amounted 
to $ 1.54 million, an increase of almost 63 percent compared to the year 
before, accounting for around 24 percent of the company’s total 
production costs. 
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Biogas to replace natural gas 
At the time of the energy audit 40 % of total by-products (bagasse) were 
sold as fodder while the rest was disposed. In order to make better use of 
the around 80 000 – 100 000 tonnes of bagasse produced annually, UKEEP 
experts recommended the company to construct a biogas plant. Other 
sugar beet by-products such as grain drops or sugar beet leaves could also 
be used to produce biogas.  The produced biogas can replace the natural 
gas in the company’s sugar production process and also produce 
electricity. Furthermore, bio-fertilizer is a by-product of the biogas 
production process, and can be sold profitably to other agricultural 
companies.  
 
Other investments 
In addition to the biogas plant, other energy saving measures were also 
identified. By modernizing the production process, almost 5 million m3 of 
natural gas could be saved annually. Investments identified in order to 
modernize the production process included a new beet slicer, a filtration 
system and filters press for residue vegetable material, a frequency 
changer for diverse plants and control devices for gas boilers, a centrifuge, 
an agitating equipment for cooker, gas burners and introduction of a new 
crystallization plant. Apart from making the production process more 
efficient, UKEEP experts also recommended insulation work of the pipe 
system.    
 
The table below shows the investment cost of each measure (including the 
construction of a biogas plant) and the annual cost savings that they will 
yield.  
 

No. Investment 
Cost  

(USD) 
Energy Savings 

(USD/year) 

1 Modernization of production process 2 992 838 936 629 

2 Insulation of pipe system 206 662 44 769 

3 Construction of biogas plant 2 240 600 436 975 

Total 5 370 101 1 418 373 
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Project profitability 
The following table illustrate the project’s benefits: 
 

Investment $ 5 400 000 

Natural Gas Savings 7 300 000 m3 per year 

Electricity Savings 1 150 MWh per year 

Cash savings $ 1 400 000 per year 

Project Payback 4 years 

Project IRR 38% 

Project NPV $ 15 900 000 

 
The total investment cost was estimated to $ 5.4 million and the expected 
annual savings from the investments was at least $ 1 400 000. The total 
investment programme has a payback period of 4 years and the internal 
rate of return of the investment is 38%.  
 
The total cash savings achieved through the suggested investment 
programme, $ 1 400 000 annually, can be used to make interest payments 
and repayments on the loan used to finance the investments.  
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Other considerations 
In addition to the benefits presented above, the project will have 
substantial environmental effects, yielding CO2 emission reductions of 
more than 15 000 tonnes per year. It will also contribute to increasing the 
efficiency of sugar production in Ukraine, which in the end benefits 
Ukrainian food consumers. 
 
Conclusions 
The investments at the company will lead to a number of benefits: 
 Lower overall energy costs 
 Improved profit margins 
 More competitive products 
 Production of renewable energy 
 Decreased dependency on natural gas 
 Improved cash flow 
 Increased capacity 
 Less production waste and lower emissions  
 Better environmental profile 
 Higher creditworthiness and potentially lower borrowing costs 

 
The project has shown that farmers can benefit hugely by investing in 
renewable energy and energy efficiency measures and that these efforts 
can yield a quick payback. 
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5 The Machine Building Sector 

A diverse sector with energy efficiency potential 

The machine building sector is very diverse both in terms of what the 
companies produce and how much energy they consume. Some machine 
building is based mainly on labour, where different parts are assembled by 
hand into machines. Such production facilities of course have very low 
energy consumption and the potential for energy efficiency is thus limited. 
However, many machine builders use compressed air and heat in the 
production process, which require electricity and natural gas. The 
production equipment in itself can also be large energy consumers. In 
addition, production facilities and administration buildings need heating 
and lighting, where there is a potential to save energy. 
 
In machine building companies, energy costs usually do not comprise such 
a large share of the total production cost when compared to, for instance, 
glass or paper producers. However, this does not mean that energy cannot 
be saved, since unnecessary energy consumption means unnecessary 
costs. Probably the most common and profitable investment in the 
machine building sector is modernization of the compressed air system, 
which includes replacing old and outdated compressor machines with new 
ones, fixing leakages, recovering heat energy, etc. As in many other 
Ukrainian companies, boilers are often old and inefficient, and can be 
profitably replaced with modern equipment. Old production equipment 
with inefficient motors, heaters or pumps can be replaced or optimized to 
save energy.  
 
Typical investments: 
 Modernization of compressed air systems 
 Optimization & modernization of production equipment 
 Utilization of waste heat 
 Modernization of boilers and heating system 
 Energy efficient lighting 
 Modernization of electricity supply 
 Variable speed drives  
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UKEEP activity in the machine building sector 
UKEEP has assisted and financed a number of projects in the machine 
building sector, including producers of compressors, turbines, ships, 
batteries, metal constructions, boilers and engines. Both energy efficiency 
and renewable energy projects can be found among the companies that 
UKEEP has assisted. While decreasing energy consumption is the main 
focus of UKEEP, machine building companies investing in new equipment 
will also often benefit from an improved product quality, a broader range 
of product types, fewer production stoppages and an increased 
production capacity. These projects show that energy efficiency projects 
can be implemented profitably at both small and large machine builders. 
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Securing future energy supply: 

Westa Industrial in Dnepropetrovsk  
will save more than $ 3 200 000 per year 

Ensuring security of energy supply, creating significant 
energy savings 
Westa Industrial LLC produces industrial lead-acid batteries. Their objective 
is to become the market leader of the industrial battery market in Ukraine, 
Russia and other CIS countries. In addition the company plans to expand 
into Western and Eastern Europe in a near future. In line with this, Westa 
decided to invest in a completely new production line. They had learnt 
about UKEEP and sent in an application to receive expert assistance and 
financing for the new production line.   
 
UKEEP Energy Efficiency Experts visited the company and proposed 
several investments that will minimize energy consumption in the new 
production line and ensure a secure supply of electricity to the company. 
The proposed investments include a new transformer station, heat 
recovery, upgrading of district heating pipelines, heat insulation of walls 
and roofs, double glass windows, modernized lighting etc. The 
investments will save a considerable amount of energy and money for the 
company and ensure a stable and reliable production. In total, the 
investments will amount to $ 15.5 million and the company will save at 
least $ 3.2 million per year in reduced energy costs. 
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The Company 

Main 
activities 

Developing industrial lead-acid batteries, stationary 
batteries and block batteries with the capacity of 40 up 
to 3000 Ah. 

Region Dnepropetrovsk, Ukraine 

 
Project Goal and Main Investments 

Project goals 

The investments aim at:  
 Decreasing energy consumption 
 Decreasing water consumption 
 Decreasing CO2 emissions 
 Assure security of electricity supply 
 Increasing production capacity 

Main 
investments 

Main investment categories include: 
 Heat recovery from the ventilation system 
 Utilizing exhaust heat from water cooler and cooling 

tower 
 Renewed District Heating supply lines 
 New transformer station 
 Heat insulation of specific buildings 

Investment 
size 

Approximately  $ 15 500 000 

 
Expected Results 

Operational 
results 

 Significantly increased production capacity 
 Decreased natural gas consumption of 37 600 MWh 

per year 
 Decreased electricity consumption of more than 

1 000 MWh per year 
 Decreased water consumption of 36 500 m3 per year 
 The decreased energy consumption leads to a 

reduction of 114 000 tonnes of CO2 equivalents   

Investment 
profitability 

 Annual savings of approximately $3 200 000 
 Payback period of 5 years 
 Approximately 22% IRR on the Investment 
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Energy Audit identified  
savings of more than $ 500 000 per year 

A Ukrainian manufacturer of energy machines contacted UKEEP to explore 
various possibilities of reducing the company’s energy consumption. 
UKEEP experts visited the company’s plant and, in close collaboration with 
the company’s own staff, identified a $ 1.1 million investment programme. 
The investment programme comprises several investments aiming to 
reduce energy consumption as well as heat losses in the production 
process. The main investments that were identified both in terms of costs 
and energy savings included installation of new biomass boilers and 
reconstruction of an induction oven. Other investments aim at 
reconstructing or replacing current equipment with more modern and 
energy efficient solutions.   
 
At the time of the energy audit, the annual consumption of natural gas 
was 5.5 million m3 and the annual consumption of electricity was 
24 300 MWh. In total the company recorded annual energy costs of almost 
$ 1.6 million. By implementing the proposed investment programme the 
company can decrease its natural gas consumption by 33% and its 
electricity consumption by 14%, saving more than $ 500 000 per year. 
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Biomass boilers instead of natural gas boilers  
The main measure in terms of energy savings was the installation of seven 
biomass boilers that will replace natural gas boilers and supply the 
production process with heat energy. The boilers will use sunflower husk 
and waste wood as fuel, since these renewable fuels can be obtained at a 
low cost from nearby companies.  
 
The installation of the biomass boilers will lead to a significant reduction of 
natural gas consumption in the boiler house. The biomass boiler system is 
able to cover around 60% of the heat demand of the production process 
while peak loads will be covered by the reconstructed gas boiler system. 
 
Other investments 
The company staff and UKEEP experts also identified several other energy 
efficiency measures with a large variation in scope and investment cost. 
However, all measures had one common feature: they were all very 
profitable. The table below shows the investment cost of each measure 
and the annual cost savings that they will yield. By just looking at the table, 
one can see that many of the investments have a payback of less than two 
years! 
 

No. Investment Cost  
(USD) 

Energy Savings 
(USD/year) 

1 Reconstruction of Gas Boiler  72 600 21 820 

2 Installation of Biomass Boiler 1 217 272 139 264 

3 Gas Oven for Heat Treatment 22 176 6 613 

4 Replacement of Over-dimensioned Pumps 83 160 83 261 

5 Building Refurbishment 109 296 64 277 

6 Installation of Biomass Boiler 2 57 156 81 532 

7 Reconstruction of Inductions oven 485 100 109 980 

8 Reconstruction of Compressor station 41 580 19 670 

9 Energy Monitoring System 18 612 21 926 

Total 1 106 952 548 343 
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Project profitability 
The following table illustrates the benefits of the total investment 
programme: 
 

Investment $ 1 107 000 

Natural Gas Savings 1 820 000 m3 per year 

Electricity Savings 3 490 MWh per year 

Cash savings $ 548 000 per year 

Project Payback 3 years 

Project IRR 64% 

Project NPV $ 7 100 000 

 
The total cost of the investment programme was calculated to $ 1.1 million 
and the annual cash savings from decreased energy consumption were 
calculated to almost $ 550 000. However, energy prices in Ukraine have 
increased dramatically during the last few years and are likely to continue 
increasing in the future. Thus, the annual energy cost savings will most 
likely be even higher in the future than calculated above – yielding an even 
better profitability on the project. The investment programme has a 
calculated payback period of less than 3 years and an impressive internal 
rate of return of 64%. All 9 investments incorporated in the investment 
programme showed a very good profitability since they were rather 
inexpensive to implement and yield substantial energy savings. 
 
Risks related to the implementation of the investment programme are 
considered low since all of the investments are rather straightforward 
technically and their effect can be calculated with a good accuracy. 
 
The total cash savings of $ 550 000 annually achieved through the 
investments can be used to make interest payments and repayments on 
the loan used to finance the investments. Thus, the company needs to 
contribute a very limited amount of its existing cash flow to make the 
investment and service the debt. 
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Other considerations 
Apart from the various energy saving measures presented above, UKEEP 
experts made some additional recommendations on smaller but important 
improvements to lower the company’s energy consumption. These 
included the integration of gas consumers into the existing energy 
monitoring and management system; best practise principles to minimise 
the utilisation of compressed air, which is one of the most expensive 
energy carriers; the introduction of load management at the boiler house 
and potential utilisation of heat recovery from induction ovens.  
 
Moreover, the project will have substantial environmental benefits, 
yielding CO2 emission reductions of more than 6 500 tonnes per year. 
 
Conclusions 
The investments at the company will lead to a number of benefits: 
 Lower overall energy costs 
 Improved profit margins 
 More competitive products 
 Improved cash flow 
 Decreased dependency on natural gas 
 Lower emissions: Better environmental footprint 
 Higher creditworthiness and potentially lower borrowing costs 
 
The above benefits will increase the value of the company and ensure the 
sustainability and competitiveness of its operations, which in turn will 
benefit its employees, shareholders and lenders, as well as society at large.  
 
The project also shows that the machine building industry can benefit 
tremendously from energy efficiency investments and that the efforts can 
yield a quick payback. 
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Kherson Shipyard: 

Shipyard will save almost 5 GWh electricity per year 

Shipyard discovers new ways to save energy 
The Kherson Shipyard is one of the biggest Ukrainian shipyards. The main 
activities of the plant are ship-building, -repairing and -modernization. 
Three hundred vessels have been built for twenty six countries so far. 
After some hard years after the USSR breakdown, Kherson Shipyard 
increased its production value by 66% within 2 years. Their intention to use 
energy as efficiently as possible is driven by massively increasing costs for 
energy over the last years (~70%). 
 
After some in-house measurements UKEEP Energy Efficiency Experts were 
assigned to evaluate the existing measures. This goal was achieved by 
active teamwork between the technical staff and the UKEEP engineers, 
leading to several projects for energy efficiency and optimization. 
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The Company 

Main 
activities 

Kherson shipyard is a Ukrainian shipbuilding facility. 
More than three hundred vessels have been built at its 
berths. 

Region Kherson, Ukraine 

 
Project Goal and Main Investments 

Project goals 

The Energy audit aimed at proposals and 
recommendations for the improvement of energy 
efficiency as well as a financial analysis. The project 
goals focused on optimization of resource 
consumption. 

Main 
investments 

The necessary investments to achieve the goals were: 
 Retrofitting of electric wiring   
 Installation of infrared gas heaters 
 Optimisation of oxygen supply system 
 Additional heating boilers 
 Refitting of compressed air supply 
 Optimisation electricity consumption of cranes 

Investment 
size 

Approximately  $ 717 000 

 
Expected Results 

Operational 
results 

 Annual saving of approx. 4 900 MWh electricity 
 Relatively stable energy consumption even with rising 

production 
 All projects can be implemented within a year 

Investment 
profitability 

 Annual savings of more than $ 346 000 
 Payback period of less than 2.5 years  
 Up to 170%  Internal Rate of Return on the main 

investments 
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Kharkiv Energy Machine Building Plant:  

Building energy machines more efficiently saves more 
than $ 400 000 per year 

Many good investments identified through Energy Audit 
Kharkiv Energy Machine Building Plant is a fast-growing producer of boiler 
equipment and frame structures, selling its products to customers both in 
Ukraine and its neighboring countries. With 300 employees, it is a medium-
sized company with ambitions to modernize and expand its production.  
 
In line with its expansion plans, the company requested assistance from 
UKEEP experts in analyzing energy saving opportunities at its production 
facility. The main investment that the company was interested in was new 
production equipment that would consume 90% less energy compared to 
its current outdated equipment. In addition, the UKEEP experts 
recommended a number of smaller but very profitable energy efficiency 
investments, such as lighting optimisation and exchange of heaters. The 
total investment of $ 4 million will save the company more than $ 400 000 
per year in energy costs and greatly increase its production capacity. The 
project shows that energy efficiency measures can be implemented 
profitably both at the producers and users of energy equipment. 
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The Company 

Main 
activities 

The company produces energy machines, including  
 Boiler equipment 
 Frame structures for electrostatic filters 
 Engines of air-cooling  

Region Kharkiv 

 
Project Goals and Main Investments 

Project goals 

The project aims to: 
 Reduce electricity and gas consumption 
 Minimize negative environmental impact 

Main 
investments 

 New production equipment 
 Re-dimensioning of transformer substation 
 Lighting optimisation 
 Exchange of electrical heaters 
 Refurbishment of administration building 

Investment 
size 

Approximately $ 4 000 000 

 
Results of the Project 

Operational 
results 

 Electricity consumption reduced by 5 900 MWh per 
year 
 Natural gas consumption reduced by 6 500 m3 per 

year 
 CO2 emissions reduced by 4 800 tonnes per year 

Investment 
profitability 

Profitability varied between the different investments: 
 Payback period of 1-11 years  
 Internal Rate of Return on Investment 14-112% 
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Energy Audit identified  
savings of $ 90 000 per year 

A Dnipropetrovsk based company building metal constructions contacted 
UKEEP to explore how it could increase its production plant’s capacity as 
well as enhance the plant’s energy efficiency. Together with energy 
efficiency experts from UKEEP a $ 530 000 investment programme was 
identified. The investment programme comprised a number of 
investments, including a reconstruction of the compressor station and 
steam boiler system, as well as the implementation of several heat 
recovery systems. 
 
At the time of the energy audit, the energy costs were only 6-7% of the 
company’s total production costs, but the share was rising rapidly. By 
implementing the proposed investment programme the company would 
be able to save a significant amount of energy; for instance the electricity 
consumption would be cut by 25%. 
 

 



Chapter 5: The Machine Building Sector  

59 

Modern compressor systems save huge amounts of energy  
The effects in terms of electricity savings come mainly from reconstruction 
of the compressor station and the steam boiler system. At the time of the 
energy audit the compressor station consisted of four compressors, out of 
which only one was in operation, driven by a direct current motor. In 
addition the compressor was operating with huge leakages (23%).  
 
The proposed reconstruction of the compressor station included the 
replacement of the three existing but non-functioning compressors with 
two new screw compressor machines, installation of a new compressor 
system, installation of a ventilation system in the compressor building and 
a leakage check of all pipes and consumers.  
 
Other investments 
The company staff and UKEEP experts also identified several other energy 
efficiency measures with a large variation in scope and investment cost. 
For instance, at the time of the energy audit the compressor station had 
no heat recovery system. By installing a heat recovery system for the 
compressor station, 70% of the input electricity could be recovered and 
used for heating. 
 
The table below shows the investment cost of each of the proposed 
measures and the annual cost savings that they will yield. 
 

No. Investment 
Cost  

(USD) 

Energy 
Savings 

(USD/year) 

1 Reconstruction of the compressor station  126 771  32 830 

2 Reconstruction of steam boiler system  201 194  25 382 

3 Heat recovery system: Compressor station  43 075  10 820 

4 Heat recovery system: Oil basin of the heat 
treatment process  

73 780 18 500 

5 Heat recovery system: Gas oven for heat 
treatment process  

83 545  
 

2 024 

Total 528 365  89 556 
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Project profitability 
The following table illustrates the total investment programme’s benefits: 
 

Investment $ 530 000 

Natural Gas Savings 1 200 MWh per year 

Electricity Savings 667 MWh per year 

Cash savings $ 90 000 per year 

Project Payback 5 years 

Project IRR 26.4% 

Project NPV $  822 000 

 
The total cost of the investment programme was calculated at $ 530 000. 
It is estimated that the investment programme when implemented will 
generate annual savings of almost $ 100 000 having an estimated payback 
time of 5 years and a total internal rate of return of 26.4%.  
 
The realization of the investment programme will create a highly profitable 
company with a lower dependency on energy costs, while increasing its 
production capacity.  
 
Risks related to the implementation of the investment programme are 
considered low due to the fact that the technologies and equipment are 
well known and widely available from several suppliers on the market. In 
addition, all measures covered by the proposed investment programme 
are relatively simple to implement since they will mainly replace current 
equipment.  
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Other considerations 
Apart from the various energy saving measures presented above, UKEEP 
experts made several additional recommendations such as 
implementation of an energy management system, implementation of 
energy metering system for main consumers, implementation of a heating 
system based on biomass and implementation of ventilation ducts to 
minimize pressure losses. 
  
Moreover, the environment will benefit from the project. When 
implemented, the investment programme will yield CO2 emission 
reductions of 800 tonnes per year. 
 
Conclusions 
The project shows that even smaller machine building plants, where 
energy costs are not a huge part of the overall production cost, can save 
energy and money by simply replacing its old energy consuming 
equipment with more modern and energy efficient equipment.  
 
The investments at the company will lead to a number of benefits: 
 Lower overall energy costs; 
 Improved profit margins; 
 Increased capacity; 
 More competitive products; 
 Improved cash flow; 
 Lower emissions: enhanced environmental footprint; 
 Higher creditworthiness and potentially lower borrowing costs. 
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6 The Materials Sector 

Producing materials is an energy intensive business 

Materials production involves mixing different substances in order to 
produce a new type of material. This process usually requires a significant 
amount of heating, drying and cooling. For instance, when producing glass 
a number of substances such as sand, dolomite, limestone, sodium 
carbonate, etc are heated up to 1 500°C, then slowly cooled in order to 
solidify the glass and make it stable. This process naturally requires a lot of 
energy for heating. Other materials that need a significant amount of 
energy in their production include paper in various forms and construction 
materials such as steel, cement and ceramics. 
 
Energy costs usually take up a large share of the total production cost in 
the materials sector. Not only does high energy consumption lead to poor 
competitiveness of the production of a c0mpany – it also leads to lower 
profitability and a higher risk for negative profits during economic 
downturns. Thus, it is of utmost importance for producers of materials to 
employ new and energy efficient technologies in order to decrease their 
energy intensity and increase the efficiency of their production. This can be 
achieved in a number of ways, for instance by replacing old, inefficient or 
wrongly dimensioned furnaces with new ones, utilizing excess heat or 
switching from one production technology to another less energy 
intensive. As with any industry, replacement of old boilers and 
compressors with new, modern ones can also save a significant amount of 
energy.  
 
Typical investments: 
 Furnaces with efficient burners 
 Utilization of waste heat 
 Switch from wet to dry production method (cement) 
 Replacement of old boilers and compressors 
 Automatic control systems 
 Modernization of steam and air supply 
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UKEEP activity in the materials sector 
 UKEEP has assisted and financed a number of projects in the materials 
sector, including producers of filter paper, wallpaper, carton, glass 
containers, lamps, steel castings, cement and clinker. Although many 
companies in this sector are very large with huge investment needs, there 
are a number of producers with more moderate investment programmes 
that fit within UKEEP limits.   
 
As mentioned before, energy costs often comprise the largest share of the 
overall production cost at these companies. Thus, the energy efficiency 
investment programmes that UKEEP has helped these companies realise 
will play an instrumental role in their future competitiveness. In the 
materials sector, energy efficiency can be the difference between 
prosperity and bankruptcy. 
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Largest UKEEP Project is under construction: 

Ivano-FrankivskCement will save more than 
$ 10 million per year from modernizing its production  

A pioneer in the Ukrainian cement industry 
Around 90% of Ukraine’s cement producers are still using the “wet” 
production method, which is very energy intensive and considered an 
obsolete technology by modern standards. Converting to the “dry” 
method using modern equipment usually saves around 50% of energy 
consumption. But cheap energy has kept the Ukrainian cement industry 
from converting.  
 
Ivano-FrankivksCement recognized the threat of increasing energy prices 
and the benefits of modern technology and started investing. It applied for 
UKEEP financing for part of the large total investment cost of $ 87 million. 
UKEEP experts visited the plant for a few days to make an assessment, and 
less than two weeks later approved UKEEP financing of $ 15 million. The 
rest is covered by commercial loans and own financing. The investments 
will strengthen the company’s competitive position as a modern and 
energy efficient cement producer, and lead to a very large reduction of 
CO2 emissions, equalling the emissions from 350 000 cars driving one lap 
each around the earth’s equator! 
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The Company 

Main 
activities 

Production of various cement products. Annual 
production of 1.1 million tonnes of cement and clinker. 

Region Ivano Frankivsk, Ukraine 

 
Project Goal and Main Investments 

Project goals 

The project changes the manufacturing method of 
clinker production from the inefficient wet method to 
the energy-efficient dry method. The goals are to: 
 Decrease energy consumption (mainly natural gas, 

coal and electricity) 
 Increase annual production capacity 

Main 
investments 

The investments will change the whole production 
process: 
 Crushing, storage, grinding and drying of raw 

materials 
 Raw meal silo and kiln feed system 
 New Kiln, Preheater, calciner and clinker cooler 

Investment 
size 

Approximately  $ 87 000 000 

 
Expected Results 

Operational 
results 

 Increased production capacity by more than 60% 
 Decreased natural gas consumption of almost 

21 million m3 per year 
 Decreased coal consumption of more than 90 000 

tonnes per year 
 Decreased electricity consumption of more than 

13 000 MWh per year 
 The decreased energy consumption leads to a 

reduction of almost 3 million tonnes of CO2 emissions 

Investment 
profitability 

 Annual savings of more than $ 10 000 000 
 Payback period of 8-11 years (in present value terms) 
 15-20% Internal Rate of Return on the Investment 
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Tsyurupinsk Paper Mill: 

Paper Mill will save more than $ 1 000 000 per year by 
investing in energy efficiency  

Significant benefits of using world-leading energy efficiency 
experts 
Tsyurupinsk Paper Mill submitted an application to UKEEP, a new energy 
efficiency programme developed by EBRD and managed by Swedish 
Consultant Vattenfall Power Consultant. Shortly thereafter, world-leading 
energy efficiency experts iC consulenten and Denkstatt spent one week at 
Tsyurupinsk Paper Mill - free of charge. They identified and documented a 
profitable investment programme in an Energy Audit. The investments will 
lead to increased production, decreased energy consumption and a better 
environment.  This paper summarizes the results of the Energy Audit. 
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The Company 

Main 
activities 

Production of industrial-use filter paper, used in filters 
in motor vehicles, special purpose equipment, 
agricultural equipment, water processing etc. 

Region Kherson, Ukraine 

 
Project Goal and Main Investments 

Project goals 

The investments in the paper mill aim at:  
 Decreasing energy consumption  
 Decreasing other costs (e.g. water consumption) 
 Decreasing specific emissions  
 Increasing production capacity. 

Main 
investments 

Main investments include: 
 Modernization of paper machine & dipping machines 
 Water supply and water discharge investments 
 Air preparation 
 Steam supply 
 Power supply 

Investment 
size 

Approximately  $ 4 500 000 

 
Expected Results 

Operational 
results 

 Significantly increased production capacity 
 Decreased natural gas consumption of almost 

6 million m3 per year 
 Decreased electricity consumption of more than 400 

MWh per year 
 Decreased water consumption of almost 150 000 m3 

per year 
 Removal of harmful emissions Ethyl alcohol, 

Formaldehyde and Phenol 
 Reduction of almost 150 000 tonnes of CO2 emissions 

Investment 
profitability 

 Annual savings of more than $ 1 000 000 
 Payback period of 5 years 
 Over 20% Internal Rate of Return on the Investment 
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Energy Audit identified  
savings of $ 8 million per year 

A producer of glass bottles contacted UKEEP to explore how to increase 
the production plant’s capacity as well as how to enhance the plant’s 
energy efficiency. In the production the company used furnaces with very 
high temperatures and consequently a very high amount of energy was 
consumed.  
 
Together with UKEEP Energy Efficiency experts a $ 20 million investment 
programme was identified. By simply replacing one of its old furnaces with 
a newer, more modern one, the company would save enormous amounts 
of natural gas. UKEEP experts also recommended the plant to utilize the 
waste heat from the production and produce electricity with steam 
turbines. Thus, the investments would also lead to electricity savings. 
 
By implementing the proposed investment programme the company 
would decrease its natural gas consumption by approximately 70% and its 
electricity consumption by more than 80%. 
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Modern furnace will save huge amounts of natural gas  
At the time of the energy audit the company used only one of its two 
production lines. The two melting furnaces used in the production lines 
accounted for almost 98% of the company’s gas consumption and at the 
time of the Energy Audit the company had received an offer for a new 
furnace from a supplier. The replacement of the furnace would be the 
main investment both in terms of cost and effect.  
 
Other investments 
The company staff and UKEEP experts also identified four other energy 
efficiency measures with a large variation in scope and investment cost. 
The table below shows the investment cost of each of the proposed 
measures and the annual cost savings that they will yield. 
 

No. Investment 
Cost  

(USD) 
Energy Savings 

(USD/year) 

1 New furnace with booster 12 537 526 6 630 720 

2 Exhaust heat utilisation  7 731 959 1 161 118 

3 New compressor 83 505 - 

4 Heating pipes and storage tank 10 309 659 

5 Lighting 10 309 2 041 

Total 20 373 608 7 794 538 

 
For instance, at the time of the energy audit the potential for electricity 
savings was also deemed very high since the waste heat from the furnace 
could be used to produce electricity in a steam turbine. A small part of the 
steam could also be used for heating and hot water preparation, which 
would save additional natural gas.  
 
The effects of the other proposed investments were comparatively small, 
but profitable nonetheless. A new compressor was needed to cover the 
demand for compressed air for the new production line. Also, the heating 
pipe system was recommended to be replaced in combination with 
improved isolation of the heat storage tank. This would have a beneficial 
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effect on reducing energy waste and was deemed to have an acceptable 
return. A fifth proposed investment was to replace the old inefficient 
lighting. The cost for this was limited and the effect was relatively large.  
 
Project profitability 
The following table illustrates the total investment programme’s benefits: 
 

Investment $ 20 000 000 

Natural Gas Savings 246 870 MWh per year 

Electricity Savings 16,508 MWh per year 

Cash savings $ 8 600 000 per year 

Project Payback 3 years 

Project IRR 47.4% 

Project NPV $  43 468 085 

 
The total cost of the investment programme was calculated to $ 20 million. 
It is estimated that the investment programme when implemented will 
generate annual savings of almost $ 8 million. The investment programme 
has a calculated payback time of less than 3 years and an internal rate of 
return of 47.4%. Compared to the estimated investment cost of $ 20 
million, the savings of almost $ 8 million are sizeable.  
 
Risks related to the implementation of the project are considered low 
since all of the investments are relatively straightforward technically, 
widely available in the market and their effects can be calculated with a 
good accuracy. In addition all investments are expected to yield 
substantial energy savings with very good profitability.  
 
The maximum cash flow requirement occurs in the year of investment; 
however, the positive effect of the investment is of such magnitude that 
already in the first year of operation the benefits are sufficient to service 
the loan with repayments and interest payments. 
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Other considerations 
In addition to the potential savings presented above, the project will have 
substantial environmental effects. Since for the overall production process 
the specific energy consumption will be reduced, also the specific CO2 
emissions will decrease substantially. Calculations show that the proposed 
measures lead to a reduction of nearly 60 000 tonnes CO2 emissions per 
year or nearly 520 000 tonnes over the project life cycle.  
 
Conclusions 
The investments at the company will lead to a number of benefits: 
 Lower overall energy costs; 
 Improved profit margins; 
 Increased capacity; 
 More competitive products; 
 Improved cash flow; 
 Lower emissions: enhanced environmental footprint; 
 Higher creditworthiness and potentially lower borrowing costs. 
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UKEEP finances energy efficient steel casting:  

OJSC Stal will save almost $ 1 000 000 per year by 
implementing modern technologies  

Quick payback from decreased energy consumption 
OJSC Stal is a company based in Lugansk producing steel castings for 
railway transport companies as well as for machine building and 
metallurgic enterprises.  The company has faced huge increases in 
production costs during the past five years due to rising electricity and 
natural gas prices. Thus, the company has worked hard on implementing 
several measures to decrease its energy consumption.  
With the assistance of UKEEP experts, the company has decided to install 
new equipment for one of its electric arc furnaces, replace its old 
compressors and reconstruct one of its thermal kilns. UKEEP provides 
financing for the $ 1 100 000 investment programme which will 
significantly decrease the company’s natural gas and electricity 
consumption, saving the company almost $ 1 000 000 per year. The 
investment programme is expected to generate an impressive rate of 
return of almost 95% and a very short payback. 
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The Company 

Main 
activities 

The company produces steel castings for railway 
transport companies.  

Region Lugansk 

 
Project Goals and Main Investments 

Project goals 

The project aims to: 
 Reduce production costs  
 Reduce natural gas consumption  
 Reduce electricity consumption  

Main 
investments 

 Installation of new equipment for electric arc furnace, 
including high capacity transformer, high voltage 
switch box and automatic control system 
 Replacement of old compressors 
 Reconstruction of thermal kiln 

Investment 
size 

Approximately $ 1 105 000  

 
Results of the Project 

Operational 
results 

 Natural gas consumption reduced by 670 000 m3 per 
year 
 Electricity consumption reduced by 9 300 MWh per 

year 
 CO2 emissions reduced by 8 900 tonnes per year 

Investment 
profitability 

 Payback period of less than 2 years  
 Internal Rate of Return on Investment 94.8% 
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Koryukivska Technical Paper Factory: 

Wallpaper manufacturer will save more than $ 400 000 
per year by investing in energy efficiency  

Exhaust air purification through heat recuperation 
Koryukivska Technical Paper Factory is a large producer of high quality 
wallpaper, which is manufactured under the brand name “Slavic 
wallpaper”. Around 25% of the production is sold in Ukraine, while the rest 
is being exported to the CIS and Europe. Thus, the company needs to 
ensure that its products have the highest quality and that the production is 
as competitive and efficient as possible.  
 
In line with this, the company has undertaken an energy efficiency 
investment comprising thermal equipment for exhaust air purification 
through heat recuperation. The equipment consists of an exhaust air 
thermal purification unit, a heat recuperation system, air mains and 
injection system, a thermal oil maintenance boiler and a separator. UKEEP 
provided financing for the $ 1 million investment, which will save the 
company more than 1.5 million m3 natural gas per year – translating into an 
annual cost saving of $ 450 000. The investment will also yield very positive 
environmental benefits, decreasing the carbon monoxide and nitrous 
oxide emissions of the company by 60% and 30%, respectively. The project 
shows clearly that energy efficiency combines economic and 
environmental benefits into one lucrative package. 
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The Company 

Main 
activities 

High-quality wallpaper production under the brand 
name “Slavic wallpaper”. 

Region Chernigiv 

 
Project Goals and Main Investments 

Project goals 

The project aims to: 
 Reduce natural gas consumption 
 Reduce harmful emissions 
 Recover waste heat 

Main 
investments 

 Installation of thermal equipment for exhaust air 
purification through heat recuperation 

Investment 
size 

Approximately $ 1 050 000 

 
Results of the Project 

Operational 
results 

 Natural gas consumption reduced by 1 580 000 m3 per 
year 
 60% reduction in carbon monoxide emissions 
 30% reduction in nitric oxide emissions 

Investment 
profitability 

 Payback period of 3 years  
 Internal Rate of Return on Investment 53% 
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Optimising lighting: 

Simple efficiency measures in lighting and compressed 
air resulted in annual savings of $125,000   

A small but profitable energy efficiency project: 
Electricity use for lighting represents usually a minor part of a mill’s total 
electricity use. However, even such small measures increase the 
profitability of the company and its competitiveness on the market. 
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The Company 

Main 
activities 

Pulp and Paper plant with annual production of 
~700,000 tonnes of paper 

Region European Union 

 
The Project 

Project 
background 

Many locations in the mill were illuminated even 
though no personnel were present, e.g. 
warehouses. Also, air leakages were present. The 
project targeted efficiency measures regarding 
electrical lighting in the mill as well as taking 
measure against compressed air leakages. 

Project 
scope 

 Perform study to identify possible savings on 
electrical lighting time within the mill and identify 
leakages 
 Estimate implementation costs and savings 
 Implement efficiency measures 
 Follow up on the result 
 The total investment cost was approximately 

$125,000 

Project 
results 

 The project was implemented in 2005-2006 
 Energy savings accumulated to approximately 700 

MWh electricity per year and 10 Nm3 compressed 
air per minute, worth $125,000 per year 
 The payback time was 1.5 years 
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