Wind Power Station GAO/MALI

Public Private Partnership
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PROJECT SITE

Gao a small city of 40,000
inhabitants is located 1,200
km north east of the capital
Bamako on the shore of river
Niger and at the south rim of
Sahara desert

Berlin 19.10.2006

EOLE GAO

= Figure: Caftle maket of Touarsg Momads nearGao
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PROJECT GOAL

A wind park shall be connected to an existing Diesel power station of an isolated
grid. The main goal is to substitute diesel fuel, which has to be transported by
trucks for more than 2500 km | - : -
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Figure: Electrical Scheme of the Wind =Diesel System
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PROJECT GOAL

Components of the microeconomic price for DDO in Gao, January 2004

Component [FCFA /t] [FCFA /] Notes

Price ex refinery in Lomeé 178,571 160.00

Taxes and duties in Burkina Faso

- Fixed rate 500 0.45 500 FCFA/t

- Proportional rate 307 0.28] 0.17% of selling price at
refinery

Transport to Mali 48,090 43.09] 35.49 FCFA/t + km

Price prepaid to Malian border 227,468 203.81

Taxes and duties in Mali 141,187 126.50] 62.07% of Mali import price

Transport from border to Gao 93,807 84.14] 35.49 FCFA/t + km

Insurance, financing, margin

- fixed rate 37,116 33.26

- proportional rate 5,243 4.70] 2.31% Mali import price

Selling price in Gao 504,922 452.41

Source: GTZ Study
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Basic: Oil price 30 USD/Barrel
Costs per kWh: 0.211 €/kWh
2006: 60 USD/Barrel — 0.275 €/kWh
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WIND POTENZIAL

Gao / Mali 40meter station
160 14' 45.7" North 0o 1'9.1" East Altitude 249m

Measurements Period : from 2/7/2003 to 11/6/2004

Mean Wind Speed (at 41m height) ( 5.1 m!s> » A short acceptable average compared
Mean Turbulence Intensity (at 10m/s) o to the European data, but exploitable
Max. 10min Average Wind Speed 32.4 m/s (29/8/2003 14:20) potential taking into account the local
Maximum Gust 44.0 m/s (29/8/2003 14:20) costs of production of electricity

: (Diesel)
Mean Wind Power 131.0 Watt/m?
Total Wind Energy 1085.5 kWh/m? Mean Wind Speed variation

Main Directions N

N -
Main wind < w ét%?.;%\;‘;&%/;%g%‘% £
Wind measurements "'?;fi‘,!"" l‘\\.\:’\““v

Since 2001 measurement at 26 m and 41 m were
performed. The average wind speed at 41 m

Time Distribution

height is 5,1 m/s. o]
14% m>15m/s
I O10-15mis
a:/u R O5-10mfs
%Si O 2-5m/s
Source: GTZ Study 2]
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Weibull-Verteilung

WIND POTENZIAL
14 .
1 Weibull-Daten
a,
E i Aktuelber Standaort Relemnsnz
2 ] Bakbor  A-Paameter  Windgeschw. k-Parameter Haufigks!l A-Paameter k-Paameter  Haufighei
& 10- [ie] [ %] ] %]
e 7] aH 5,70 5,09 2835 110 5,98 3,003 1.0
=0 1HND 5,37 4,78 248 100 5.97 2457 8.7
E 20ND 5,98 5,3 3512 171 8,21 1587 173
% s 30 5,54 8,20 3,012 110 727 3057 11,2
. 4050 5,40 5,67 223 5.0 6,74 2277 5.0
47 5850 582 5.2 1853 48 592 1853 4.8
. 85 557 5,23 2127 859 5.97 2127 8.9
- ] TEEN 8,22 5,51 2447 a1 8,22 2447 a1
= aWsw 8,50 5,88 2817 98 6,60 2817 98
] I] aw 8,3 5,88 2807 G4 8,3 2807 5.4
0 | L e 10 WYY 558 4,95 2,163 38 599 2183 18
10 15 X 25 11 HHNW 8,28 5,80 3,110 85 6,28 a1 8.5
Windgeachw . [WS] Gemaml §,14 5,45 2812 1000 8,23 2837 1000
—— Referens: A=G20KZEITVITIE=50G mis
I Al ler Standort A=614k=2 B Vmitel =55 nv's
Windenergierose (KWhim2/Jahr) Mittlere Windgeschw . (m/s) Haufigkeit (%)

Source: RENERGIEPARTNER GmbH
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PROJECT SITE — ELECTRICAL GRID

Option GTZ:
* Errection 8 km grid (195.000 €)

Option Alternative:
* Errection 3.5 km grid (84.500 €)
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PROJECT SITE - LOCATION
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SELECTION OF WGT

—ENEREON-E36—366-W
”
.

V ES I AS V 29 - 225 k‘VAV' r’jﬂ. e
—BONGS1+56—1560-
—EOETEC-CHINOOK=—"65kW

VERGNET GEV MP - 275 kW

Discussion with producers of WTG:

- Supply
- Service and Maintenance
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RESULTS OF
ELECTRICAL OUTPUT

Luftdichte 1,122 kg/m3
Hohe uber Meeresspiegel 249 m
Mittlere Temperatur 33,0°C

Ausbreitungskonstante fir Nachlaufstrémung 0075

Winddaten
Windstatistiken Abstand Wichtung
[km] (%]

ML Gao 10,00 m Weibull-Parameter.wws 4

ML Gao 26,00 m Weibull-Parameter.wws 4 33
ML Gao 41,00 m Weibull-Parameter.wws 4 33

g . Al Heiae bt ) WEA-Platzierung
Malistab 1:100.000 UTM WGS84 Zone: 30
A Neue WEA € Terraindaten Ost  Nod Z Beschreibung
[l

1 Meu B818.148 1.799.060 277 VERGNET MP 275 32.0 ¥l Mabe: 550m
2 Meu B818.716 1.798.382 280 VERGNET MP 275 32.0 ¥! Nabe: 550m
3 MNeu 818515 1.798599 270 VERGMNET MP 275 32.0 ¥!Nabe: 550m
4 Meu B18.3489 1.798.853 278 VERGNET MP 275 32.0 ¥!Nabe: 550m

Hauptergebnis fiir Windpark-Berechnung
WEA-Kombination Windpark Energieprod uktion Windpark Energieproduktion - 15 Parkwirkungsgrad Mittlere WEA-Produktion Kapazitdtsfaktor

%
(M) [MWWh] [%6] [MWWh] (%]
Windpark 1.518.8 1.291,0 89,0 378,7 158

Berechnete jahrliche Energieproduktion fiir neue WEA

WEA-Typ Leistungs kennlinie Jihrliche Energieproduktion Park
Terrain Aktuel Hersteller Typ Leistung Rotord. Hohe Kreis- Quelle Mame Emebniz  Ergebnis-15% Parkwirkungsgrad It ere
radius
W] [m] [m] [m] [MVVh] [Mvvh] [%]
1A Ja WVERGNET MP 275 320 550 1290USER  Vergnet32m Rotor, 3812 324 293
2 A Ja WVERGNET MP 275 320 550 1290USER  Vergnet32m Rotor, 3806 323 992
38 Ja WERGNET MP 275 320 550 1200USER  Vergnet32m Rotor, 3780 3 985
4 A Ja WVERGNET MP 275 320 550 1290USER  Vergnet32m Rotor, 3791 322 988
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Rener | @Or’rner

REALIZATION - OPERATION

WWW. renewabl@s made-in-germany.com

Berlin 19.10.2006

|

Beteiligungsgesellschaft mbH

Co-operation Agreement

Partnership Protocol bl Ee
?
Direction Nationale ¥ Y
de I'Energie Project company ,EOLE GAO*
DNE BUILD

OWN

OPERATE
TRANSFER

EOLE GAO
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FINANCING

EOLE GAO Government of the
Republic of Mall

Financing (I:E;:]I;:;yl Credits of Banks Europe Union —
Energy Facility

10% 40% 50%
Realization Wind Power Station GAO
1.1 MW
BOOT Tariff

Operation and Transfer time
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THE NEXT STEPS

» 06.10.2006 - Delivery of the European Union
request in Brussels (Decision up to April 2007)

» Financing agreements (Eole Gao with African
Development Bank, Energy House, French
Cooperation Agency, DEG ....)

» Tariff agreement and electrical sales contract
(Eole Gao with EDM SA)

» Subsidy agreement (Europe Union with GDM)
» BOOT agreement (GDM and Eole Gao)
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