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(Reneable Energy Policy Network for the 21st Century) ~ WFC (World
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(International Geothermal Association) ~ WBA (World Bioenergy
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Energy: A View to 2040 (2012)
BP Energy Outlook 2030
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IEA World Energy Outlook 2035 3% | 14% 6%
(2012) “New Policies”
IEA World Energy Outlook
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2012) E
Greenpeace (2012) Energy 2030 61% |51% 17%
[R]evolution
IEA Energy Technolo
) &y %"y 2050 57% — 39%
Perspectives (2012) “2DS
GEA Global Energy
2050 62% — 30%
Assessment (2012)
IEA Energy Technology
Perspectives (2012) “2DS 2050 71% — —

High Renewables”
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Diamzter: 6m

Tower/ Mast: 7m, 13m ard 19m
Capacity Ouzpu: 6kW (AC with low wind
level)

‘oltage: 430V, 50Hz

CLt-In Wind Speed: Im/s
CLt-Cft Wind Speed:  none - storm proaf
Survival Wind Speed: 70 m/s

Control Syster: Passiv P tch Control

Gear Box, Gererator:  veryrobust, ca. 350kg
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IEC 61400-23 (2001)
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IEC 61400-12-3 ed1 (2009)
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Grid-tie Small Wind Turbine

Certified Strength, Durability, Function &

Performance of turbine system

t;-—-‘ L Certified for Electrical Safety

Certified
Tower &
Foundation
design

Certified Installer

Lo o

Wiring certified per Electrical Code

TR kR

: SWCC (2011) -
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b 4 4% e i3 £ IBEC61400-1+#74 4= 2 Class II-a*f 1 & GL 2003 -
o A & IEC 60085 Ed. 3 (2004) =% B AT5x & o
e [F-k iR £1EC 60529 Ed. 2 (2001) 2 & 375k o
o TRAPE  LIEC 610008 375K o
e w3 ! 1 £1EC 61400-11, IEC 61400-14, EN-ISO 11202-1996
fos @ EENC26:2007(H 2 T HB8) o
o FTHIEE ¢ B & Report TR-IEC 61400-24 (2002), Standard
UNE-EN 62305-2007 £ + = & NC 96-02-09:1987.
The selection of WTGs was bases on the Quotation Request prepared by the Engineering
(INEL, 2011) with the following main requirements:
a) Variable speed, variable pitch technology:
b) Three blade upwind rotor with active yaw;
c) Preferred unit rated power: Within the 1,5 to 2 MW class;

d) Preferred resistance Class: Class ll-a (wind turbine and tower, according to latest versions of IEC
61400-1, GL 2003, or other applicable standards). If not possible guaranteeing its resistance for
the extreme wind forecasted conditions, check the possible use of Class ll-a machine on Class ll-a
tower.

e) Hub height:
» Up to 70 m above ground level for rated power up to 1,7 MW;
» Up to 80 m above ground level for rated power up to 2 MW,

f) Electric generator according to Tender’s available technology with generation voltage 690 V or
higher according the Supplier own design, ensuring the corresponding protection and insulation
levels.

g) Thermal classification according to IEC 60085 Ed. 3 (2004) or latest version. Protection
degree acc. to IEC 60529 Ed. 2 (2001) or latest version. Electromagnetic compatibility acc.
to IEC 61000 or its latest version.

h) Noise level according to IEC 61400-11, IEC 61400-14, EN-ISO 11202-1996 and the Cuban Standard
NC26:2007 — Noise in residential zones. Sanitary requirements.

i) Protection against atmospheric electric lightning according to Report TR-IEC 61400-24 (2002),
Standard UNE-EN 62305-2007 and the Cuban Standard NC 96-02-09:1987.

T4 k&R : Delgado Gonzilez et al. (2003), Criteria applied for selecting the wind
turbines for the 51 MW Wind Farm at Playa Herradura, Cuba, WWEC2013.
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