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Executive Summary 
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Potential for industrial on-site generation in Russia 

 

 On-site generation is a profitable option to improve industrial energy efficiency, cut down energy costs and 

improve security and availability of power supply. 

 

 Russian industries are particularly attractive for combined heat and power (CHP) production since there 

are significant industrial heat loads available for CHP production. 

 

 Opportunity to increase industrial CHP in Russia is roughly 15 GW of electrical capacity. Further potential is 

available by modernisation and refurbishment of existing industrial CHP plants. 

 

 Advantages of on-site generation in Russia include: 

 

 New efficient capacity to replace inefficient and retiring capacity, 

 

 More flexible generation mix since on-site generation adapts to economic cycles, 

 

 Reduced need for transmission and distribution as a result of local generation, and 

 

 Increased use of local energy sources. 
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 Russian market environment is generally feasible for on-site generation in all scales of industries today 

due to: 

 

 Advantageous price ratio between electricity and natural gas, 

 

 Availability of own industrial by-products as fuels, 

 

 Highly efficient power generation if designed in balance with the heat and power demand of the 

industrial facility, 

 

 Avoidance of high transmission costs, 

 

 Avoidance of high grid connection fees, if choosing to remain off the grid, and 

 

 Opportunity to sell heat and electricity to external industrial clients through own distribution lines. 

 

 Opportunity for on-site generation depends on local prices for electricity, grid connection and transmission, 

the availability of inexpensive fuels and site-specific conditions. 
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 However, the Russian environment for on-site generation is more complicated and less effective than 

what it could be: 

 

 The lack of common and clear technical requirements for the grid connection of industrial 

facilities leads to delays in investments or projects choosing to remain off the grid due to time-

consuming negotiations and high fees. 

 

 Wholesale market rules combined with high transmission costs do not favour on-site 

generation projects larger than 25 MWe. Projects of this size remain off the grid or apply for 

exemption from the rules. 

 

 There is lack of knowledge by Russian stakeholders on the benefits of industrial on-site 

generation, which prolongs negotiations in permitting. 



Executive Summary (continued) 
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How to promote industrial on-site generation in Russia? 
 

 Targeted Federal CHP policy: specific objectives and agenda for industrial CHP in Russian energy policy.  

 

 Removing discriminatory rules: removal of the rule that requires on-site plants with 25 MW or more of 

electrical capacity to sell all generated power through the wholesale markets 

 

 Clarifying grid connection rules: consistent technical requirements for the grid connection of industrial 

facilities 

 

 Energy services model for on-site generation: introduction of legislation for tolling 

 

 Simplified permitting for industrial on-site generation projects 

 

 Natural gas and electricity contracts could be allowed to come into force prior to commissioning 

 

 Information campaigns and incentive programs to raise awareness and knowhow of stakeholders 

 

 Regulatory stability to mitigate regulatory risks of investments and enable stability in the energy 

markets 
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Summary Report 



On-site generation is a competitive option for electricity and heat 

supply for industrial sites 

 On-site generation means electricity or combined heat and 

electricity generation on-site to supply power for own 

industrial consumption. 

 

 There are various technologies and opportunities to generate 

electricity at site: 

 

 Medium and large industries design tailored combined heat 

and power (CHP) plants integrated with the industrial 

processes. 

 

 Small-sized industries may install modular unmanned CHP 

engines to generate power and heat. 

 

 Industrial sites may also have favorable conditions for specific 

renewable and electricity-only technologies (geothermal, 

hydro, etc.). 

 

 On-site generation is known as a highly profitable option to 

improve industrial energy efficiency and for the industry to cover its 

own power supply needs. 
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Combined cycle gas turbine plant by Swiss Alpiq 

Group in Bayet, France 2011 

Biomass-fired CHP power plant by Kaukaan 

Voima Oy, Finland producing heat and power for 

UPM-Kymmene Oyj Kaukas pulp and paper mill. 



*) Total 233 GW in 2012. According to Livshits (2012) 

this was 218.2 GW in the beginning of 2012. 
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Increasing industrial on-site generation would help to replace old and inefficient capacity. 

New generation capacity and the modernization of old inefficient 

power plants are needed in Russia 
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Electricity generation capacity in operation by 

year of commission in Russia by the end of 2011 

Data: Platts; COTES, 2012 
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 Russian electricity demand is on the rise over the long 
term. 

 Currently about 34 % of the capacity is more than 40 years 
old and in the end of their life-time. 

0.6 % annual 

growth 



Industries hold a major potential to increase on-site generation 

 Industries are a major electricity consumer with 45 % share 
of total electricity consumption in Russia 2010. 

 

 Industrial on-site generation represents only 6% of the total 
electricity generation in Russia, although the share may be 
larger since not all industrial on-site generation is reported. 

 

 Industrial on-site generation covered only 19% of industrial 
electricity consumption in 2010. The share is rising. 

Conventional 

thermal 

61 % 

Nuclear and 

hydro power 
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Industrial 

thermal 
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Industrial 

hydro 
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Electricity generation in Russia 2010, 

total 1 038 TWh 

Data: IEA, 2013 
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On-site generation offers several benefits for the Russian economy 

Energy cost savings and reliable 

power supply for industries 

Energy Efficiency 

Use of local energy sources 

System and market benefits 

Potential for new and efficient 

generation capacity On-site generation may replace inefficient and decommissioning capacity. 

Significant energy cost savings and reliable power supply to Russian 

industries of all scales. 

Combined heat and power (CHP) production offers a highly energy 

efficient and economic solution. 

Increased use of local energy sources, such as industrial by-products,  

helps to reduce domestic demand for oil and gas. 

On-site generation reduces demands on grid infrastructure and may free 

up grid capacity for other uses, leading to lower costs to consumers. 

Improved functioning of electricity 

markets  On-site generation adds new capacity available to the electricity markets. 

Increasing investment into Russian 

domestic industries 

Increasing private investment into Russian domestic industries would have 

a positive effect on the Russian economy. 

Flexible generation mix 
CHP and other on-site generation can provide a flexible generation mix 

that is automatically responsive to economic cycles of industrial production. 
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Combined heat and power (CHP) generation is the most energy 

efficient process for industrial on-site generation 

 Industrial heat consumption provides a special 

opportunity to produce electricity at a highly efficient 

CHP facility. Heat may be consumed in the form of 

steam or hot water. 

 

 The total efficiency of a modern CHP plant is 85-

90%, whereas at a condensing power plant, more than 

half of the fuel energy is lost as waste heat to the 

environment. 

 

 Efficient and mature CHP technologies are available 

for all sizes of industries. 
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CHP is widely used for power generation internationally 

 CHP is recognized internationally as a major 
technical solution to improve the efficiency of 
electricity generation and to mitigate climate 
change. 

 In Russia, the installed capacity of CHP is over 76 GW 
which corresponds to 35-37 % of the total installed 
capacity 218 GW in 2013. 

 Many countries actively promote the construction of 
CHP for emissions reduction. For example, the EU has 
applied directives on CHP.  

 CHP is widely used for power generation in Denmark, 
Latvia, Finland, Lithuania, the Netherlands and Russia. 
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1 Assumes constant power to heat ratio 0.3.  

Heat and electricity consumption in Russian industry in 2010 with 

potential for CHP 

Data: IEA, 2013; ÅF, 2013 

 Russian industrial structure is favorable to 
CHP due to high demand for heat (518 TWh/a 
in 2010).  

 CHP is particularly attractive in the most 
energy-intensive industries, such as chemical, 
petrochemical, iron and steel, and pulp and 
paper.  

 In these industries, CHP is already widely 
adopted and the main focus for the future is 
on modernization. 

 Other industries, e.g., food, machinery and 
transport equipment, have the largest 
potential for greenfield CHP. 

 Some 15 GW of electrical capacity of 
industrial on-site CHP could be further 
exploited1. In addition, there is potential for 
modernization and refurbishment of existing 
plants. 
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Metropolitan areas with growth are the most attractive for greenfield on-site generation 

projects. Old industrial areas, where industrial production has been declining, may need 

modernisation and refurbishment. 

Production volume*, RUB billion in 2010 

 

Industrial clusters offer major growth areas for industrial CHP 

Source: Urbanica, 2012 

250 largest industrial centres in Russia 

* Exchange rate RUB/EUR 40.3 



CHP projects need proper investment planning 

 Opportunity for on-site generation depends on: 

 

 Demand for heat and electricity by the industrial facility 

 

 Availability and prices of fuels 

 

 Available infrastructure 

 

 Available land and existing facilities on site 

 

 Opportunity to sell heat and electricity to surrounding 

industries 

 

 Conditions for market participation, cost of grid 

connection 

 

 Regional and local requirements on permitting 

 

 Local prices of electrical energy, capacity and 

transmission. 

Risk management 

Operation & 

maintenance 

Finance 

Fuels sourcing 

Power and gas grid 

connections 

Power sales / 

purchase & system 

services 

Construction, 

contracting & 

supervision 

Power supply 

Heat supply  

Licensing/ 

permitting 

Elements of an industrial on-site generation project 

On-site generation 

for an industrial 

facility 

Project management should be understood as a complete life-cycle, where each element plays an important role in a 

successful investment. 
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Advisory services 



Power prices and market rules for on-site generators depend on 

location and capacity 
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 The wholesale market consists of a market for electrical energy and 

a market for capacity. 

 

 In the wholesale market, prices for electrical energy are determined 

on a locational basis day-ahead. Capacity is contracted at annual 

auctions. Electricity transfer between zones is controlled. 

 

 Some 15-20% of all the power is consumed in the price-regulated 

areas or by regulated residential consumers.  

 

 Industrial facilities can participate in the wholesale or retail markets if 

connected to the grid. Eligibility or obligation to participate in a 

certain market depends on the location and demand for capacity 

of the industrial facility and its on-site generating plant. 

Wholesale electrical energy market price areas  

I Price area 1: 

Europe & Urals 

•  74 % of Russian 

electricity supply 

II Price Area 2: Siberia 

•  21 % or Russian 

electricity supply 

Non-price and isolated  

areas: 5 % of Russian 

electricity supply 

Free electricity transfer zones in the capacity markets 
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II Price Zone (Siberia)  
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* Exchange rates RUB / EUR 

2007 2008 2009 2010 2011 2012 

35.0 36.4 44.1 40.3 40.9 39.9 



Transmission and distribution costs for industrial companies are high 

in Russia 

Territorial Grid Companies 

Russian electricity 

transmission and distribution 

system operators  Federal Tariff Authority (FTA) and its branches (regional energy commissions) set 
tariffs for electricity transmission and distribution depending on voltage and 
consumer characteristics.  

 

 Costs for transmission vary greatly depending on location. 

 

 Transmission costs are high in Russia. They vary from 40 to 60% of the total 
electricity costs to the end-user, in comparison to 30% on average internationally. 
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Electricity end price breakdown 

(all customer groups) in Russia 2010 

Data: Gazprombank, 2011 
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in Russia* 

Year 

Source: JSC “Energy Forecasting Agency”, Branan 

 
*Exchange rate in 2010 RUB/EUR 40.3 and 

in 2006 RUB/EUR 34.1 
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Power to natural gas price ratio is favourable to on-site generation 

Regulated natural gas prices for wholesale customers by 

Gazprom 

gas is not delivered 

planned and ongoing** 

1800 - 2500 

2500 - 3000 

3000 - 3250 

3250 - 3500 

3500 - 3600 

Price of gas*, RUB/1000 m3 
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** Regions are not currently connected to United System of Gas Supply. However, work 

is ongoing. 

 Natural gas is often the most competitive fuel for 

generation investments. 

 

 Natural gas prices are rising towards export prices in 

2015-2018. 

 

 Limited gas (regulated gas from Gazprom) has a 

lower price than commercial gas (unregulated free 

markets). 
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Investment strategy of Russian on-site generation projects today 

 As a result of the wholesale market rules, the below decisions are typically made prior to project development: 

1. Whether the unit capacity should exceed 25 MWe or not; 

2. Whether CHP is operated according to the heat or power consumption profile; and 

3. Whether CHP should be synchronized with the grid or work in island mode. 

On-site generation projects can be feasible in all scales of projects  

Feasibility of on-site generation plants <25 MWe 

 

 Projects of this size are usually considered profitable 
(regional differences apply). 
 

 On-site generation plant usually does not sell 
electricity to the grid in order to avoid extra transaction 
costs. 
 

 On-site generators can supply power and heat to 
neighbouring industries through own transmission 
networks. 
 

 Off grid applications may also be considered to avoid 
negotiations and fees related to grid connection. 

Feasibility of on-site generation plants ≥25 MWe 

 

 On-site generation in the wholesale markets is 
today regarded as non-profitable due to obligation 
to export all generated power to the wholesale markets 
and the need to buy it back added with high 
transmission tariffs. 
 

 As a result, large on-site generation plants are 
commissioned only where the industrial site operates 
off the grid or where it is possible to obtain 
exemption from the obligatory participation in the 
wholesale markets. 



Barriers to on-site generation in Russia today 
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The barriers are based on interviews with Russian industries, service providers and policy experts and experiences by the 

consultant. 

1. Power transmission pricing combined with 

wholesale market rules works as a barrier to on-

site generation investments equal to or over 

25MWe. 

2. Uncertainty over future regulations may act as 

a barrier to on-site generation investments.  

3. Permitting process of power plants is rather 

time-consuming for medium- and large-scale 

projects in Russia. 

4. Sales of district heat to public grid is considered 

uneconomic due to the low price of regulated 

heat tariffs. 

5. Uncertainty over the future fuel and electricity 

prices and availability of contracts. 

6. Electricity supply contracts are not valid prior to 

commissioning of the plant, which increases risks. 

7. Common technical requirements for grid 

connection are missing. Negotiation process is 

time-consuming and fees high. 

8. Industries may have lack of own personnel with 

energy and engineering background. There is 

a need for networking, sharing of experiences 

and the use of external experts. 

9. Lack of common policy on industrial on-site 

generation and conflicting interests of 

stakeholders act as a hindrance in permitting 

negotiations. 

10. A natural gas-fired on-site generation plant may 

not be granted a permission to buy enough 

natural gas at a low regulated price (limited 

gas). 

11. Energy service companies operating under a 

tolling contract need a special permission to 

receive gas for start up. 



Project example 1: 

Blast furnace gas –fired CHP plant for a steel company 150 MWe 

Main drivers and benefits 

 Use of blast furnace gas for CHP allows a 
significant cut to industrial emissions. 

 The CHP investment reduced energy costs by 50%. 

 50% of total electricity demand of the industrial 
company are now covered by on-site generation. 

 

Investment 

 Investment costs of the plant were 158 million EUR 
(about 1050 EUR/kW). 

Variable Details 

Plant type and 

size 

 

150 MW (3 turbo generators 50 MW 

each) 

 

Average electricity production per 

year 1.2 TWh (2012) 

 

Average heat production per year 

150 kGkalh (2012) 

 

Commissioning 

year 

2011 

Fuel supplies Blast furnace gas (a by-product of the 

main production process). 

 

Energy market 

residence 

Industrial facility purchases additional 

electricity from the wholesale market. 

CHP plant produces electricity only 

for own use (with no obligation to 

participate in the wholesale markets, 

since exempt rules apply). 
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* Exchange rates RUB / EUR 

2011 

40.9 



Variable Details 

Plant type and 

size 

 

2*15 MW power (turbine supplier 

Turbomach) 

+ 2 diesel engines 1.1 MW each (for 

gas compressors acceleration) 

+ 2 peak boilers of 5MW heat each 

 

CHP expansion is assumed in the 

nearest future (2*15 MW power units 

more) 

Commissioning 

year 

2009 

The whole construction process took 

about 1.5 years including all 

negotiations, design and engineering. 

Fuel supplies Limited gas by Gazprom 

Energy market 

residence 

Off grid 

Background 

 The CHP plant was constructed, is operated and 
owned by an industrial park that provides heat and 
power for commercial buildings 

 

Main drivers and benefits 

 The CHP was built to provide companies in the 
industrial park a quick and guaranteed access to 
power through a turnkey utility. 

 

Investment 

 Investment costs of the plant were 900 EUR/kW. 

 

 The CHP plant guarantees to supply electricity at a 
price not higher than the market price in the region 
(which equals 4.5 RUB/kWh). 

 

 The second turbine is used only for balancing the 
load and as a backup. 
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Project example 2: 

Natural gas-fired CHP plant for an industrial park 15 MWe 

* Exchange rates RUB / EUR 

2009 

44.1 



 

Main drivers and benefits 

 Energy costs savings through use of own biogas as 

a fuel for CHP. 

 

Investment 

 Investment cost of the plant was 500 - 600 EUR/kW. 

 Production costs are 2.07 RUB/kWh, while electricity 
tariff in the region is about 4 RUB/kWh. 

 The company planning to install 3 more units 
working on biogas to supply the brewing plant with 
additional power.  

Variable Details 

Plant type and 

size 

 

3*0.2 MW power, gas piston 

installation (supplier Tedom) 

3*0.207 Gkalh heat capacity 

 

Average annual production is 

1200 MWh. 

 

Commissioning 

year 

2012 

Construction period was 1 year, the 

investment decision was made in 

2011. 

Fuel supplies Biogas as a by-product of the water 

treatment process of the brewery 

Energy market 

residence 

The brewery buys additional power 

from the retail market. 

Project example 3: 

Biogas-fired CHP engines for a brewery 0.6 MWe 

23 

* Exchange rates RUB / EUR 

2011 2012 

40.9 39.9 



 Experiences from successful earlier projects encourage investors 

to discover their site-specific opportunities 
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Route to successful project development for investors 

 

 Industrial companies should target to optimize their energy costs. 

 

 Proper investment planning will deliver a comprehensive package of agreements, 

tasks and permits to manage project risks and to provide long term security for the 

investment. 

 

 Project management should be understood as a complete life-cycle, where each 

phase plays an important role in successful investment in on-site generation. 

 

 Potential for on-site generation depends on many site-specific and local factors. 

1. Pre-feasibility  

Drivers for on-site 

generation 
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2. Feasibility  

4. Construction & 

commissioning 

 Technology should be selected and dimensioned in balance with the industrial demand 

for heat and electricity through optimization. 

 

 

 Techno-economic, environmental and regulatory analyses carried out in feasibility study 

phase are a prerequisite for investment decision. 

 

 An on-site generation project may be carried out internally or as an outsourced project. 

 

 Final investment decision should be made only after essential contracts are available 

for signing. 

 

 

 

 Proper construction supervision, commissioning, operation & maintenance need to 

be secured. 

 

3. Project 

development 

 Experiences from successful earlier projects encourage investors to 

discover their site-specific opportunities (continued) 



 Unlocking opportunities for industrial on-site generation 
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Objectives and 

strategy 

Regulatory changes 

Public support 

programs 

Energy policy of the Russian Federation 

 CHP could have its own objectives and agenda in the Russian energy policy. This 

would help Russian authorities to promote industrial CHP. 

Regulations to promote industrial on-site generation 

 Transmission pricing and the wholesale market rules could be amended to enable 

the efficient sizing of projects and create favourable conditions for the market 

participation of industrial facilities with on-site generation. 

 Technical requirements for the grid connection of industrial facilities and their on-

site generating plants could be made well-defined across Russia.  

 Stable and transparent development of the Russian regulations is important for all 

stakeholders to mitigate regulatory risks and enable stability in the energy markets.  

 The concept of energy service contracting (i.e. tolling) could be introduced to 

Russian legislation. 
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Regulations to promote industrial on-site generation (continued) 

 

 Permitting could be simplified for industrial on-site generation projects. 

 

 Economics to combine district heating loads to an on-site generation project could 

be improved. 

 

 Natural gas and electricity supply contracts should be allowed to become in 

force prior to commissioning. 

 

Public support programs for industrial on-site generation 

 

 Information campaigns and incentive programs for stakeholders to raise 

awareness and increase knowhow. 

Objectives and 

strategy 

Regulatory changes 

Public support 

programs 

 Unlocking opportunities for industrial on-site generation (continued) 
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