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Advantages of Direct Drive
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Turbine without gear box has:

 Higher efficiency

« Low maintenance

 No breakdown of gearbox
e Low speed for bearings
 Higher availibility

 Higher energy yield
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Problems on Gearboxs
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60% of turbine failures are coming
== from the gearbox, shaft, coupling
and generator.

60% K XHLA BE TAE ) R K #R7E T
RIS, T, EEHBMRHEN.

Jiangsu international forum on wind power 5

. . F.Klinger@Wind-Energy-Research.de
and industrial development May 2009



High Torque Generator
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2 MW

Gear Ratio
1:83

Torque 14 kNm
Speed 1520 rpm

Torque 1180 KNm
Speed 18 rpm




Inner and outer Rotor in Synchronous Machine
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Excitation Systems in Synchronous Machine
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Wind Turbine Market in Germany 51% direct Drive
& B X \e & = 89 Bl K 51% E K

Share of manufacturer of Wind Turbines of the new
installed Power in Germany in 2008
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World Market for Wind Turbine 18% direct Drive
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Share of manufacturers of Wind Turbines of the new
installed Power worldwide in 2007
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Suppliers of direct Drive
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Excitation synchronous

Company Country Rotor Diameter MW Sold | conerator
1 ENERCON Germany 10, 20, 30,48,70,82,126 17000 wound rotor
VENSYS Germany 70, 77, 90, 100 90 Permanent Magnet (PM)
GOLDWIND China 70, 77 1200 PM
EOZEN Spain PM
? IMPSA Brazil PM
CKD Czech
XY India PM
ZEPHYROS Netherland 72 PM
3 HARAKOSAN Japan 72 PM
XEMC China 72 PM
4 SCANWIND Sweden
MTORRES Spain 82 100 wound rotor
> ELSEWEDY Egypt Wound rotor
6 LEITWIND Italy 62, 70, 77 PM
7 UNISON Korea 50, 54, 57 (0.75MW) PM
8 MITSUBISHI Japan 75
9 AVANTIS Germany, China | 93 PM
o [ womerst [ oy | ® o
12 SIEMENS Germany Testing Prototypes PM
11 WIND ENERGY Eiizor’™ 85 — _ PM
RESEARCH |:| Origin{Designer
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Direct Drive Turbine: Enercon
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Direct Drive Turbine: Vensys, Goldwind, Eozen, Impsa, CKD
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Direct Drive Turbine: Zephyros, Harakosan, XEMC
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Gearless Generator: Wind-Energy-Research
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In Hub Generator ££ il — & f) & H HL A1 %8 3%
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Cooling in Coils 5 & /1 (1) ¥ %I

* high power density
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- full sealed generator

* low temperature
gradients in core

* N0 hot spots in colls
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Innovative Generator Design for Chinese Manufacturer J&y = E ) & 511 I XML
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