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Wind Turbine Systems for Mutsu-Ogawara Wind Farm and Iwaya Wind Park

by Hiroshi ISHII, Kenji YAMASAKI, & Akira YOKOTA

The Mutsu-Ogawara Wind Farm and Iwaya Wind Park located in Shimokita Peninsula, Aomori Prefecture, constitute Japan’s
largest-scale wind turbine power generation facilities. Ebara has used it's accumulated knowledge and expertise, as well as leading edge
techniques to design and manufacture a total of 60 large-scale wind turbine systems (1500 kW) installed at these two locations. These
facilities are expected to become models of future large-scale wind farms in Japan.
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Fig. 1 Layout of Mutsu-Ogawara Wind Farm
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Fig. 2 Layout of Iwaya Wind Park
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Table 1 Main specification of the 1500 kW wind turbine

Type of tower

TEME )

Rated power 1500 kW

u— ¥ 64 m
Diameter of rotor

7L — MUK

Number of blade 3t

7L — F#E K/ ZRFIBNR/ AT A
Material of blade Wood/Epoxy/Glass
TL—FESE

Length of blade 312m

7L — NIifg 2

Blade area 63 m

u— gl S 68 m

Hub height

T AR X WERTE, ~NUAN2E
Type of gear box 1 step planet, 2 step helical
e . 1 875564

Gear ratio

57—k i

Material of tower Steel plate

&7 —IIk EJAR—=

Conical, tubular

& 7 — 4

Diameter of bottom tower

Number of partial tower 3

57— LB E 23 m

Diameter of top tower ’
R A%

7 — T EBE LR 12 m

Generator rotation speed

T 5 17.3/115 min !
Rotor speed
A A k=)
Power control Stall
Ay M E\J\E .
Cut-in wind speed A3 m/s
By b7 R 95 m/s
Cut-out wind speed
BB (2F73)

. 59.5 m/s
Extreme wind speed
Sl 3 SN
ﬂiﬂﬁk& (10'}] a2a)) 125 m/s
Survival wind speed
Total weight 185t
a— %
Weight of rotor 32t
Rt 43¢
Weight of nacelle
57— B Rt
Weight of tower 10t
AR SIS AR
Type of generator Asynchronous three-phase 2 speed generator
gt JiTe 1/6
Pole number of generator
6 TR ] i 3 i

518/1008 min ~"
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Table 2 General outline of electrical facilities
A W e s e
N Name of wind | &2/NINET 4 2 F7 7 =24 HET 4 VK=
Ee)?;ig? facilition farm| \futsu-Ogawara Wind Farm Iwaya Wind Park
R
Grid voltage 66 kV 66 kV
FEE R 30 MVA(ONAN)/34 MVA(ONAF) | 24 MVA(ONAN)/28 MVA(ONAF)
Main transformer |66 kV/22 kV 66 kV/22 kV
LR 66 kV C — GIS —3X 66kV C — GIS —=
= High voltage 2kV AL v FFY K 2kV AL v FFY —RK
& g SWGR 66 kV and 22 kV SWGR 1 lot |66 kV and 22 kV SWGR 1 lot
~§ MRy REE | HIEbRA =4 3000 kVAR | HEhA 13— 46000 kVAR
i g | Static Var Self-excited inverter Self-excited inverter
@ g | compensator SC 2000 kVA SC 5000 kVA
3 § LT P —3X —3
k&é DC supply 1 lot 1 lot
OB | T - E R 4 —E VIR

Generator for main
transf. excitation

Diesel engine generator
420 V, 4P, 260 kVA

Diesel engine generator
420 V, 4P, 200 kVA

Ring main unit

22kV SF; gas insulated
=77 4 — ¥k A4 10
Cable feeder 44 pne

R pLm Bt | — X —3
Electrical SCADA |1 lot 1 lot
Ui 4 S T 2 1 - -
Breaker intertrip system | 1 lot 1 lot
CDT % —3 —K
Data transmission system | 1 lot 1 lot
15} e
= E‘?%?E 22 kV 22 kV
e istribution voltage
S5 |REHR Hur PR R
P&%% Cable installation | Buried in underground Overhead
EE WG R IR (FEP) a >z — MR
ﬁf Corrugated PE pipe Concrete pole
% =7 V/TM AR |22kV CVT 7 — 7V 22 kV OC TR
& | Type of cable 22 kV 3 core X LPE/PVC cable |22 kV x LPE insulated wire
JEEAS I 25 B DA 2 | SFe ARz 22 kV SF izl 22 kV

22kV SF; gas insulated
b7 v A2 %M 181
Transf-feeder 18 pne

400 kW(6P)/1500 kW (4P)

= b7 v R 2% HE 221H

iEé g Transf-feeder 22 pne

| BHEERE | TV F 517 E—LN SAT

2 = | Step-u Resin mold type Resin mold type

12 & | Step-up yD yp

‘K; transformer 1600 kVA, 22/0.69 kV 1600 kVA, 22/0.69 kV

| g oL S A il e - -3

D = | A PLC 1 lot 1 lot

& 5 | PLC for electrical

# g [SCADA

S | ez gr Sk
Air craft warning light | Installed at 8 turbines
FEHMER FHIHIEEH 690 V FHIHIEEHR 690 V
Generator Induction generator Induction generator

400 kW(6P)/1500 kW (4P)
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Photo 2 A concrete foundation under construction
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BHE3 7L — NiggeEs
Photo 3 Transportation stands for blades
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BE4 HEREX
Photo 4 Storage yard in the port
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Fig. 3 Single diagram of Mutsu-Ogawara Wind Farm
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Photo 5 Substation of Mutsu-Ogawara Wind Farm
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