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Horizontal Axis Large-scale Wind Turbine System for Sakata Wind Power Station

by Kazuhiko SUGIYAMA, Kenji ICHIHARA, & Tsuyoshi TOMITA

In February 2003 a partnership contract was signed between Pfleiderer Wind Energy (a German manufacturer of wind turbines; cur-
rently Fuhrlaender Pfleiderer) and Ebara Corporation to launch off Ebara Pfleiderer Company Limited, a company involved in the
manufacture, sales and after sale service of wind turbine power generation systems in Asia, including the sole rights in Japan for the
same. The company started off commercial business in April the same year with a target of providing 700 MW of power in Japan and
Asia in the next ten years. In November of 2004 the first wind turbine system (output power 1500 kW) was shipped to Sakata City,
Yamagata Prefecture. The order had been placed by Cosmo Oil. The following outlines this power turbine system and introduces its

superior features.
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Photo Wind turbine overview
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THBY, HAAOENRE B E - 72 MBI E X Table 1 Main specifications of the wind turbine
TWiz, i AR v A
Turbine type Propeller type wind turbine
3. BERNEBHORHHE S S
Type name
2 2 EAE R S m o mmc L | 2 1500 kW
ated output power
HAMGIZH L TWA 2O RMRICEIN TS &I, 7L — PR
3%
Number of blades
o — ¥ EE
Rotor diameter 70m
. gﬂﬂmﬂ 3848 m*
> wept area
¢ . AT RS
o) Hub height 65 m
0 — 5 i ey
3@111/ Rotor speed 11~22 min
acelle
By M y}ﬂﬁ% 4
Cut-in wind speed #35m/s
= ‘ Ay N7 b EGHE
2 _\\ yy— Cut-out wind speed 25 m/s
| | fower S A Lk 12 /e
i ‘ Rated wind speed
HE
| ‘ Total mass 199 ¢
T 7 = [l EE R A Y 7
Power regulation Blade pitch control, Variable speed
B2 A5 ) o oLz xuii
Fig. 2 Outline of wind turbine e cass cass ~equivaren

HAR i

Japan Sea

BIsAHE
(XI5 &)
Leading-in pole |
(division switch)
Tower entrance
/
AT o A
(_}frﬁcor_;ecting AR / ?ﬁ%ﬁjﬁ s
point Aerial line = . s ,//./e// vy
TTu—SfEnl PR (70 m, 360°) <7 07
Rotor rotation area},” 7077

s
SIS

Line in the ground

1 ARG E
Fig. 1 Layout of wind turbine

TN 7R No. 209 (2005-10)
24 —



APl R E ) FE TS 1

*x2 JEER F*4 u—%
Table 2 Generator Table 4 Rotor

K S B S T s VAR A

Type 3-phase wound asynchronous generator Type Up wind

wHI Kk TR BRI X 2 SR

Cooling type Water cooling Shaft Support Supported by gear box

e 5K LML IP51 71— ik -

Protection Totally-enclosed IP54 Number of blades

i = BET 7Ny st Ay — TL—FEX Um

Connection Stator: delta ; Rotor: star Length

E LT WM FRP

Driving condition Continuous Material

i 1500 kW_(DFIG Al : [t 9811y %) ¢ 7B 070 | AR

Rated power (DFIG, Total output power) Pitch angle control system | Electrical motor and gear

A 690 V Yy F il e E

Voltage (1R By 2 i A %) 31

T e Number of pitch

Frequency 50 Hz control system

RO B T A Ffi 0o 31t
Insulation class F class Mass

W A

Number of poles

x5 Tt
Table 5 Nacelle
=3 MR
Table 3 Gear box Ok Wb, EEE, I -€—5, MRS
Structure 2L, FRPEAN—-%2HT 5,
— — - F LN 2 R 2 T o

fit & R B 2By, bk 1 B . Gear box, generator, yaw motor, control
Structure 2 stage planetary, 1 stage helical cabinet are covered with a FRP cover.
M 2 sE R 5K The anemoscope and anemometer are on
Lubrication Forced lubrication the top of the nacelle.

B 90 1 I — il () Wz L a—F7, 3—€—%
Gear ratio ’ Yaw system (Structure) | Slide bearing, yaw gear, geared motor
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Yaw system (Control)
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Driven yaw controlled based on
wind vane signal
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Mass 3t
£6 57—

Table 6 Tower
B K F—IS—F ) K=
Type Conical, tubular
R A
Material Steel plate
%o R L E v/ TRF WS
Painting Poly-urethane/Epoxy resin
B WOAIIBE, FRRebe T, B0 3, TS AAT &
Structure Entrance door, ladder, stage, lighting
U
Mass 15t
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