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ARKHANGELSK REGION

Territory of the region included Nenets
Autonomous Region is 764,1 th. km2,
population 1,2 million people.

Source - Municipality data 2



84% share à imported heavy oil (mazut) and coal
Import destination à1800 – 4500 km

FUEL BALANCE IN THE REGION

Source - Municipality data 3



Arkhangelsk region has a very high wind potential

Source - Rosnano

WIND POTENTIAL IN RUSSIA
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Source - Rosnano

SOLAR POTENTIAL IN RUSSIA
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Russia is a country with high insolation!

The climate in most of the territory of the 
Russian Federation is continental and sharply 
continental with low clouds

Power increases with decreasing temperature



Aim of the research – to investigate the potential of wind and
solar energy source in the conditions of High North.
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Time, h
Ambient temperature, Cº

March 3 March 10 March 21

0:00 -9 -20 -27
3:00 -9 -17 -31
6:00 -9 -14 -31
9:00 -13 -9 -18

12:00 -9 -6 -12
15:00 -9 -4 -8
18:00 -14 -6 -11
21:00 -15 -8 -14
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STATE PROJECT ON DEVELOPMENT 

OF NEW ENERGY SYSTEM 

FOR THE REMOTE TERRITORY
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The main type of fuel – diesel fuel and diesel oil
Diesel fuel is delivered to the archipelago during the summer sea 
navigation (from May to October)

Report of the product 
test: diesel fuel used 
to produce heat and 
electricity in the 
Solovetsky settlement
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• Electrical networks are in good technical condition
• Losses in networks are 7.1%
• Most electrical substations do not have measuring devices
• The meters are not connected to the automated 

accounting system, data is collected manually

• Two diesel power plants
• Equipped with six Cummins diesel-generator sets
• Total power of sets – 6,2 MW
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In winter, up to 50% of the electrical load is the load 
of electric heating of the buildings 

Electricity production, MW•h

Annual electrical load, kW Monthly emissions of pollutants (2016)
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Comparison and selection of the optimal energy source 
for the Solovetsky settlement

Diesel fuel

Gas fuel

Wind energy
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Diesel fuel

The project of the modular diesel station equipped 
with diesel generator sets in insulated metal 

containers of the Arctic design

Possible installation site of the diesel station
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The project of the floating complex generation of electricity using LNG

Gas fuel
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Project cost estimation
Units Cost, million rubles 

LNG handling system 175,0
Storage module 884,0

Regasifier 58,3
Power station module, 3 MW 504,0

LNG transportation 262,4
Gas carrier freight
Total cost 1883,7

Gas fuel
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As a result of an analysis of wind speeds measured daily 
from January 2000 to December 2017, wind roses were 
built for heights of 10 and 50 m. Satellite measurements 
of the NASA database were used.

Wind Energy
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Height  - 10 m, 
Mean wind speed – 5,7 m/s

Height  - 50 m, 
Mean wind speed – 7,1 m/s



Location options for one, three and five 
wind turbines

Wind Energy
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3-D site model Wind rose Wind Park

Wind Energy
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Types of wind turbines: 
1) Ghrepower FD-25, 100 kW
2) EWT DW-61, 900 kW;
3) EWT DW-61, 1000 kW.

Wind Energy
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Cost, million rubles
10 wind turbines, single capacity - 100 kW 157,5

Delivery 40
Installation 20
Total cost 217,5

The cost of construction of three parks of wind power plants to 
cover the entire electrical load is 660 million rubles.

Wind Energy
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Turbine position before and after optimization
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Alternative energy sources should be used to cover the active 
electrical load - wind power plants, which will be energy efficient and 

consistent with current trends in the Russian economy.

Conclusion
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THANK YOU FOR ATTENTION!


