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TOP COUNTRIES

WITH INSTALLED
RENEWABLE ELECTRICITY

Hydropower
@ China
© Brazil
© United States
O Canada
O Russia
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@ Germany

@ Italy

© United States
@ China

@ Japan
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(@ Spain

@ United States
@) Algeria

@ Egypt/Morocco
© Australia

Geothermal
@ United States
@ Philippines
© Indonesia
O Mexico
O Italy

@ China

@ United States
© Germany

O Spain

© India
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@ United States

@ Brazil
© China

O Germany
© Sweden

SOURCES: EIA, REN21
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Korgeima CO2 heitmega riigid per capita 2013
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GLOBAL ANNUAL INSTALLED WIND CAPACITY 1996-2013
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Allikas: Global Wind Energy Council http://gwec.net/



Wind power Installed In Europe by end of
2013 (cumulative)
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Taastuvenergia osakaal kogu
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Taastuvenergio osakoaol
kogu varku antud

Taastuvelektri osakaal ¢eirenersiostja seli
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Tuuleenergia
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Kuidas katte saada?
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Tuulekiirus 10 meetri korgusel

Ain Kull. University of Tartu, Institute of Geograr
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limateenistus koostab hoiatusi jargmiste kriteeriumite alusel.

Ohtlik

Kordushoiatus

Eriti ohtlik

Tuule kiiruse suurenemine sisemaal 15 mis ja dle selle (haaratud 30% territooriumist)
Tuule Kiiruse suurenemine puhanguti 25 mis ja dle selle (haaratud 30% territooriumist)

Tuule Kiiruse suurenemine puhanguti 33 mis ja dle selle (haaratud 30 % territooriumist)

Eriti ahtliku ndhtusega kaasnevad keskkonnakahjustused — murduvad suured puud vai kistakse juurtega
vilja, hoonetel suured purustused, orkaani tugevusega tuulega (32,7 mis) viivad kaasneda
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Rotor blade

Gear box

Anemometer

Generator

% aw motor

Power grid

-

i

Transformer

G

~

Control svstem

Foundation




Rotor
diameter

Tower
Foundation

apmm

Total height
Hub height




Gondel ja rootor

Electrical pitch
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Roller bearing
Planetary gear
Permanent magnet Liguid cooling system
generator (Inverter)
Liguid cooling system
(Generator)
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Disc brake Transformer
Pressure oil
iubrication Frequency converter




Vertikaalteljeline generaator




Tasuvus

Enercon E-82 E2 /2,3 MW
Rotor diameter
Hub height

Rated Power
Number of WEC-s
Total Power

Price per WEC
Price

Price per W

Price With Building
Project Cost

With VAT

Bank Loan

Back Payment starts

Bank interests rate
Shareholders interests rate
O&M first 10 yrs

Q&M per annum first 10 yrs
O&M yrs 11 - 20

O&M per annum yrs 11-20

Maintenance cost
Met Mormal sc.
Met Decreased sc

P
pcs

fh oyt o fhy il

YIS
yr

€

100
101

82 Bank Loan involvement 70%
85 Shareholders involvement 30%
2,3 Bank Loan involvement £ 4 186 000,00
2 Shareholders involvement € 1 794 000,00
4,6 Bank payment per mensem € -40 420,33
2948 500,00 Bank payment perannum € -485 043,93
5897000,00 Shareholders perannum ‘e -317 509,59
1,28
1,30 Project life yrs 20
5980000,00 Constantexpenditure first 10yrs €/ann  -952 637,52
5 980 000,00
Yearly production “MWh 12507
10|Net cost per MWh first 10 yrs 3 -76,17
1{MNet cost per MWh yrs 11 - 20 € -34,85
3% |Average net cost € -55,56
12%
1,5%|Yearly production “MWh 8157
89 700,00 €| Met cost per MWh first 10 yrs 3 -116,79
2,0%|MNet cost per MWh yrs 11 - 20 £ -53,59
119 600,00 €|Average net cost £ -85,19
-12,00 £ -2,510 % From initial cost
-150 084,00 €
-97 834,00 € 1




Tasuvus suur versus vaike

Example small turbine Example utility-scale turbine

Rotor diametar: 82m
Hub height: 78m
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Hub height: 11m
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10m -[







Tuulepargid Eestis
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Maldid ja tegelikkus
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Linnud

Long-tailed Duck

(Clangula hyemalis)

Mearn density (Numbears § km’)
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Tuulepargi ehitamine ei
koorma keskkonda
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