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ARKHANGELSK REGION

Territory of the region included Nenets PRt EOR K I
Autonomous Region is 764,1 th. km? PRV

49

population 1,2 million people. 1
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FUEL BALANCE IN THE REGION

84% share - imported heavy oil (mazut) and coal
Import destination = 1800 — 4500 km

Source - Municipality data



WIND POTENTIAL IN RUSSIA

Arkhangelsk region has a very high wind potential

Source - Rosnano 6



SOLAR POTENTIAL IN RUSSIA

~

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
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% RESEARCH
. WIND AND SOLAR ENERGY ASSESSMENT

Aim of the research - to investigate the potential of wind and
solar energy source in the conditions of High North.
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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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Annual electrical load, kW Monthly emissions of pollutants (2016)
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In winter, up to 50% of the electrical load is the load
of electric heating of the buildings
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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 Possible installation site of the diesel station
with diesel generator sets in insulated metal

containers of the Arctic design
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Gas fuel

The project of the floating complex generation of electricity using LNG
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Gas fuel

Project cost estimation

i E o @O U Units Cost, million rubles
' -y LNG handling system 175,0
Storage module 884,0
Regasifier 98,3
Power station module, 3 MW 504,0
LNG transportation 262,4
Gas carrier freight
Total cost 1883,7
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Wind Energy

AS a reSU|t Of an analySiS Of Wind SpeedS measured daily Empirical and theoretical distribution of wind speed

5 (height - 10 m)
from January 2000 to December 2017, wind roses were
built for heights of 10 and 50 m. Satellite measurements /A\
of the NASA database were used. 7 N

g 0;100 / \
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I and theoretical distribution of wind speed
(height - 50 m)

Height - 10 m, Height - 50 m,
Mean wind speed - 5,7 m/s  Mean wind speed — 7,1 m/s
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Wind Energy

1) Remoteness from cultural and historical sites
2) Short distance from the roads
3) Open area without trees

R

~ Location options for one, three and five
" s wind turbines
Y
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B

Wind Energy

T

-

3-D site model Wind Park
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Wind Energy

Types of wind turbines:

1) Ghrepower FD-25, 100 kW
2) EWT DW-61, 900 kW;

3) EWT DW-61, 1000 kW.

eprum, ['Briroy
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ind Energy
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e T Cost, million rubles

¥ it [lagex A

U — 10 wind turbines, single capacity - 100 kW 157,5

EETPOZHEPTeTHUECEYIO yeTaHosky EWT DW 58*1000 ¢ excoTof Damsn 69 MeTpos.

KoMIONeKT DOCTABEH BeTPOIHEPIeTHUeCKOH ycTaHOBEH MmomuocTeie 1000 xBr B
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+ TenmepaTop, HEBETOp, TOEAMTA
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Toracn e sepoe e Installation 20

+ bamma m aRkepHas KOpSHHA

# Cnacrema ympasrenns B3Y T I 2 1 7
s MorTax BV bes yaera xpamoeoro obopyaosammns o a cos )

CromMocTs ofOpyOoBaHEA B HOPTY AmTeepmen cocrasmzer 1300000 espo za 1
EOMILITERT.

Cpox noctaesn: 8-9 mec
Texammeckoe onrcarne B3Y mpamaraeTca.

B pamEax DpoexTa, HAIA KOMIOAHAA FOTOBA IPOBECTH NOCTABEY, MOHTAK, IIyCEC-HATATKY.
CEPEHCHOS H OHCIETISPCKOe 00CTyEHEANHE BEETPOCTARIHE.

IIpanomenne:
- TexEmIeckoe onncanne B3Y 1000 sBT.
- OMACAHAE APKTHISCKOTO MaKeTa.

C yBameHHeM, PYEOBOJHTENE MPOSKTa . - J.C.Crenasos

d stepanovigialiren m +791763 18004

The cost of construction of three parks of wind power plants to
cover the entire electrical load is 660 million rubles.
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(Example of atmospheric ice accretion on wind turbines in cold regions)
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Conclusion

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.
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