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Whirlwind United States  North America

Whirlwind Power Company

207 1/2 East Superior St. Phone: 218-722-1492
Duluth, MN 55802 Telex: 9105610052
USA Fax: 218-727-6888

Address: w

Contact: Mr. Elliott Bayly

Entered Wind Industry: 1973
Wind business areas: Wind turbines, components

1987 Wind-related sales volume (US $million): Between 0.1 & 1

Corporate Affiliations:

Major business areas: Wind turbines

1987 Sales Volume (US $million): Under 1 Whirlwind 4.9 m

Model Wi1 W2 W4 W10

Nameplate Rating 1 kW 2 kW 4 kW 10 kW




Wind Harvest

United States North America

Address:

Wind Harvest Company, Inc,

80 Lincoln Drive Phone: 213-457-1563
Ventura, CA 93001 Telex: 49833005 wstr ui
USA Fax: 213-457-4396

Contact: Mr. George Wagner

Entered Wind Industry: 1985
Wind business areas: Wind turbines

1987 Wind-related sales volume (US $million): Under 0.1

Corporate Affiliations: Product manufactured by the Second
Heavy Machinery Plant {(China)

Major business areas: Wind turbines

1987 Sales Volume (US $million): Under 1
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Wind Harvest

Model 525

Nameplate Rating 25 kW




Wind Turbine Industries United States  North America

Address:

Wind Turbine Industries Corp.

16801 Industrial Circle, S.E. Phone: 612-447-6049
Prior Lake, MN 55372 Telex:

USA Fax:

Contact: Mr. Archie Pavek

Entered Wind Industry: 1986
Wind business areas: Wind turbines, components

1987 Wind-related sales volume (US $million): Under 0.1

Corporate Affiliations: Owned by Prior Lake Machine, Inc.

Major business areas: Machine shop

1987 Sales Volume (US $million): Between 1 & 10

"

Wind Turbine Industries 9.0 m

Model 23-10 29-20

Nameplate Rating 10 kW 20 kW

40-50

50 kW



Southwest Windpower United States

North America

Address:

Southwest Windpower

P.0. Box 22178 Phone: 602-526-8017
Flagstaff, Arizona 86002 Telex:

USA Fax:

Contact: Mr. A. Kruse

Entered Wind Industry: 1986
Wind business areas: Wind turbines

1987 Wind-related sales volume (US $million): Under 0.1

Corporate Affiliations:

Major business areas: Wind turbines.

1987 Sales Volume (US $million): Under 1

A

Southwest 1.5 m

Model WSK2

Nameplate Rating 0.25 kW




Northern Power Systems United States = North America

Address:

Northern Power Systems, Inc.

One North Wind Road Phone: 802-496-2955
Moretown, VT 05660 Telex: 957034

USA Fax:  802-496-2953

Contact: Mr. George C. Barlowe

Er-ltered Wind Industry: 1974
ind business areas: Wind turbines, components

1987 Wind-related sales volume (US $million): Between 1 & 10

Corporate Affiliations: Developed NW100 Model with Delta
Energy, Ltd.

|[Major business areas: Wind turbines and power systems

A

integration
1987 Sales Volume (US $million): Between 1 & 10 Northern Power Systems 5.0 m

Model HR1 HR3 MR12 NW100

Nameplate Rating 1 kW 3 kW 12 kW 100 kW



Second Heavy Machinery China

Pacific

Address:

Second Heavy Machinery Plant

China National Heavy Machinery CorpPhone: 080-2968 beyang
Beyang, Sighuan Telex: 60172 shmp cn
China Fax: cable 6850 beyang

Contact: Mr. Cu Yongxing

Entered Wind Industry: 1987
Wind business areas: Wind turbines

1987 Wind-related sales volume (US $million): Under 0.1

Corporate Affiliations:

Major business areas: Heavy machinery manufacture.

1987 Sales Volume (US $million): Over 500
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Second Heavy Machinery 5.2 m

Model 525

Nameplate Rating 25 kW




Carter Wind Systems United States

North America

Address:

Carter Wind Systems

P.0. Box 405-A Phone: 817-569-2238
Route 1 Telex:

Burkburnett, TX 76354 Fax: 817-569-2631
USA

Contact: Mr. Jay Carter

Entered Wind Industry: 1976
Wind business areas: Wind turbines, components

1987 Wind-related sales volume (US $million): Between 0.1 & 1

Corporate Affiliations:

Major business areas: Wind turbines
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1987 Sales Volume (US $million): Between 1 & 10

Carter Wind Systems 23m

Model 25 200/300

Nameplate Rating 25 kW o 200-300 kW




WindMatic Denmark  Europe

Address:

WindMatic International A/S

Sevelvej 1-3 Phone: 7-441800
DK-7830 Vinderup Telex: 62250
Denmark Fax: 7-442992

Contact: Mr. Ole Slumstrup

Wind business areas: Wind turbines, components

1987 Wind-related sales volume (US $million): Between 1 & 10

Corporate Affiliations: Subsidiary of Alfred Priess A/S

Major business areas: Wind turbines

1987 Sales Volume (US $million): Between 1 & 10
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~WindMatic17.0 m

Model WM15S WM17S

Nameplate Rating 55(65) kW 80 kW

WM19S

95 kW
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Windharvester United Kingdom

Europe

Address:
Windharvester Ltd.
Wind Energy Works Phone: 44-434-607101
Acomb, Hexham Telex: 537216 WEW
Northumberland NE46 4SA Fax:  44-434-607977
United Kingdom

Contact: Mr. G.D. Nicholson

En_tere_.d Wind Industry: 1987
Wind business areas: Wind turbines, components

1987 Wind-related sales volume (US $million): Between 0.1 & 1
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Corporate Affiliations:

Major business areas: Wind diesel systems

1987 Sales Volume (US $million): Under 1
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Windharvester 17.0 m

Model 11M 17M

Nameplate Rating 25 kW 60-75 kW
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WestWind Industries United States

North America

Address:

WestWind Industries

P.0. Box 1705 Phone: 916-756-2222
Davis, CA 95617 Telex:

USA Fax:

Contact: Mr. Paul G. Migliore

Entered Wind Industry:
Wind business areas: Wind turbines, components

1987 Wind-related sales volume (US $million): Between 1 & 10

Corporate Affiliations:

Major business areas: Wind energy.

1987 Sales Volume (US $million): Between 1 & 10

WestWind 13.0 m

Model 40 50

Nameplate Rating 40 kW 50 kW

70

70 kW
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Westinghouse United States

North America

Address:
Westinghouse Electric Corporation
Generation Technology Systems Div Phone: 412-256-6831

P.0. Box 2728 Telex:
Pittsburgh, PA 15230-2728 Fax: 412-256-6048
USA

Contact: Mr. Tom Crouse

Entered Wind Industry: 1975
Wind business areas: Wind turbines

1987 Wind-related sales volume (US $million): Between 0.1 & 1

Corporate Affiliations:

Major business areas: Electronics, electrical energy,
construction, broadcasting and finance.
1987 Sales Volume (US $million): Over 500

Westinghouse 43.3 m

Model WWG-0600 WWG-0640

Nameplate Rating 600 kW 640 kW
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Vestas Denmark  Europe

Address:

Vestas Wind Systems A/S

Smed Hansens Vej 27 Phone: 45-7-341188

Lem DK-690 Telex: 60733 vestas dk
Denmark Fax:  45-7-341484

Contact: Mr. Tom Pedersen

Entered Wind Industry: 1978
Wind business areas: Wind turbines, components

1987 Wind-related sales volume (US $million): Over 50

Corporate Affiliations: Established in 1987 from reorganization D]

of Vestas Energy A/S ><
Major business areas: Wind turbines and hydraulic equipment ' ><
manufacture

1987 Sales Volume (US $million): Between 50 & 500 Vestas 25.0 m

Model V-16 V-17 V-20 V-25
Nameplate Rating 55 kW 75(90) kw 100 kW 200 kW




U.S. Windpower United States  North America

Address:

U.S. Windpower, Inc.

500 Sansome St. #600 Phone: 415-398-3825

San Francisco, CA 94111 Telex: 650-202-0019 MC1UW
USA Fax:  415-391-7740

Contact: Ms. Laurie Galbraith

Entered Wind industry: 1974
Wind business areas: Wind turbines, components

1987 Wind-related sales volume (US $million): Qver 50

Corporate Affiliations: Fiberblade Corporation, Kenetech Energy
Systems, Zephyr Insurance Group, Kenetech Service Company.

kMaior business areas: Wind energy

1987 Sales Volume (US $million): Between 50 & 500

T

U.S. Windpower 17.0 m

Model 56-100 33-300

Nameplate Rating 100 kW 300 kv
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Lagerwey Netherlands  Europe

Address:

Lagerwey Windturbine

P.0. Box 6401 Phone: 03423-2265
Garderbroekerweg 175 Telex:

3774 ZG Kootwi jkerbroek Fax:

Netherlands

Contact: Mr. H.L. Lagerwey

Entered Wind Industry: 1985
Wind business areas: Wind turbines, components

1987 Wind-related sales volume (US $million): Between 0.1 & 1

Corporate Affiliations: Company originally formed in 1979 as
Lagerwey van de Loeshorst.

Major business areas: Wind turbines '

1987 Sales Volume (US $million): Under 1 Lagerwey 1.2 m

Model LW 15,75

Nameplate Rating 75 kW

w BABCOCK & BROWN




Howden United Kingdom  Europe

Address:

James Howden & Company, Ltd.

01d Govan Road Phone: 041-886-6711
Renfrew PA4 0XJ Telex: 778929
United Kingdom Fax:  041-886-7578

Contact: Mr. R.J. Leicester

Entered Wind Industry: 1981
Wind business areas: Wind turbines, components

1987 Wind-related sales volume (US $million): Between 10 & 50

Corporate Affiliations: Howden Group

Major business areas: Air, gas and fluid handling equipment, )
systems for energy efficiency and enviromental control.
1987 Sales Volume (US $million): Between 50 & 500 Howden 45.0 m

Model HWP 330 HWP 350/SP HWP 750 HWP 1000

Nameplate Rating 330 kW 350 kW 750 kW 1000 kW

w BABCOCK & BROWN
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Down Time Duration [Hrs]

Brake System, 6.0

Untwist, 20.0 Control Panel, 13.8

Switch Gear, 14.3 Yaw System, 9.5

Converter, 28.8
Slip Ring Service, 35.5
GB Retrofit, 22.3
Sensors, 19.7
Gearbox, 191.0

Generator, 9.5

Hub & Pitch, 62.8

Hydraulics, 23.7

Maintenance, 105.5
Power Curve, 7.0

R&R Generator, 655.2

Punch List, 6.0

QC, 10.7
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Lost Energy Pie [kWh]

Control Panel
14,935

Yaw System Brake System

Untwist 5,009 2121

51,010

Converter
36,170

Switch Gear
1,088

GB Retrofit
Slip Ring Service 10,980

66,452

Sensors
51,456

R&R Generator
630

QC
10,762

Punch List
580
Gearbox
Power Curve 289,976

6,870

Maintenance

56,630 ~
Hydraulics Generator

15611  Hub & Pitch 139
15,640
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Switchgear tripped
Manufacturer, 2

Replaced Generator, 1

Power Curve Installation, 2

Quality Control, 5
Hydraulic Leak Hub, 2

Generator Slipring, 36

Gearbox Retrofit, 7
A804:Max Difer. Between 2
Blades, 1

A800:Activating pitch error, 2
A507:Failure on generator
refrigeration feedback, 2

A421:Thermic breaker
gearbox pump, 9

A419:Failure feedback
gearbox pump, 1

A416:Vibrations sensor, 1

A410:0GS, 1
A407:High rotor speed, 6

A4060:Conv. ISU grouped
error 2, 3

A4057:Conv. ISU grouped
error 1,1

A403:High temperature

Fault Counts DT Pie [Hrs]

Tower Light Repair, 2 3 Month Maintenance, 15

gearbox oil, 63

A102:Feedback failure CW, 2
A107:Thermic breaker

turning motor, 1
A103:Feedback failure CCW,

1
A108: Automatic untwisting,

All?:Yawi?ﬁ% and Yaw brake
low pressure, 2

A1811:Converter error alarm,
3

A202:Low pressure on brake
circuit, 2
A205:Hydraulic oil low level,

2
A207:0il maximum

temperature GH, 6
A2118:Interbus bus error, 4
A212:Hydraulic HUB Leak, 1

A2131:Ups Ground failure, 5

A305:High temperature on
environment, 8

A4013:INU conv. earth fault,
5

A4019:Conv. encoder error, 1

A4021:Conv. IGBT INU
error, 17

A4027:FGS8 breaker fault, 4

A4028:FG8 feedback fault, 1
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Lost Energy Bar Graph
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B Tower Light Repair

B Switchgear tripped Manufacturer

B Power Curve Installation

H Ouality Control

B Hydraulic Leak Hub

B Generator Slipring

E Generator

B Gearbox Retrofit

O A804:Max Difer. Between 2 Blades

H A800:Activating pitch error

B A507:Failure on generator refrigeration feedback
O A5053 INU Converter Earth Failure
O A421:Thermic breaker gearbox pump
O A419:Failure feedback gearbox pump
O A416:Vibrations sensor

EA410:0GS

O A407:High rotor speed

O A4060:Conv. ISU grouped error 2

O A4057:Conv. ISU grouped error 1
O0A4032 INU Converter Fault

O A403:High temperature gearbox oil

O A4028:FG8 feedback fault

O A4027:FG8 breaker fault

O A4021:Conv. IGBT INU error

B A4019:Conv. encoder error

B A4013:INU conv. earth fault

W A305:High temperature on environment
W A2131:Ups Ground failure
OA212:Hydraulic HUB Leak
O0A2118:Interbus bus error

B A207:0il maximum temperature GH
B A205:Hydraulic oil low level

O A202:Low pressure on brake circuit
W A1811:Converter error alarm
OA117:Yawing and Yaw brake low pressure
- _ . HA,
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Down Time Duration Bar Graph
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B Tower Light Repair

H Switchgear tripped Manufacturer

W Power Curve Installation

H Ouality Control

B Hydraulic Leak Hub

H Generator Slipring

E Generator

H Gearbox Retrofit

O A804:Max Difer. Between 2 Blades

I A800:Activating pitch error

B A507:Failure on generator refrigeration feedback
O A5053 INU Converter Earth Failure
O A421:Thermic breaker gearbox pump
O A419:Failure feedback gearbox pump
O A416:Vibrations sensor

B A410:0GS

O A407:High rotor speed

O A4060:Conv. 1SU grouped error 2

O A4057:Conv. ISU grouped error 1

O A4032 INU Converter Fault

O A403:High temperature gearbox oil
[0 A4028:FG8 feedback fault

O A4027:FG8 breaker fault

O A4021:Conv. IGBT INU error

H A4019:Conv. encoder error

B A4013:INU conv. earth fault

B A305:High temperature on environment
B A2131:Ups Ground failure

O A212:Hydraulic HUB Leak

O A2118:Interbus bus error

E A207:0il maximum temperature GH
W A205:Hydraulic oil low level

O A202:Low pressure on brake circuit
B A1811:Converter error alarm
OA117:Yawing and Yaw brake low pressure




