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As requested at the March 19th hearing in Ashley, ND, please find late filed Exhibit 25: Vestas
2MW Platform Data, enclosed for electronic upload to the PUC docket in the above-referenced
matter.

Very truly yours,

Stoel Rives LLP

/
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Sarah Johnson Phillips
Andrew J. Pieper
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cc:	 Wade Mann, Director (US Mail / Email wmannnd.gov )
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Wind. It means the world to us.1M



Are you looking for
the maximum return
on your investment
in wind energy?

Wind energy means the world to us. And we want it to mean the

world to our customers, too, by maximising your profits and

strengthening the certainty of your investment in wind power.

That's why, together with our partners, we always strive to deliver

cost-effective wind technologies, high quality products and first

class services throughout the entire value chain. And it's why

we put so much emphasis on the reliability, consistency and

predictability of our technology.

These aren't idle words. We have over 30 years' experience in

wind energy. During that time, we've delivered more than 62 OW

of installed capacity and we currently monitor over 25,000 wind

turbines across the globe. Tangible proof that Vestas is the right

partner to help you realise the full potential of your wind site.

What is the 2 MW platform?

Our 2 MW platform provides industry-leading reliability,

serviceability and availability. Durable and dependable, the

platform is built on technology that has been proven in the

field over more than a decade. The 2 MW platform reduces

your costs, minimises the risk of turbine downtime and helps

to safeguard your investment.

You can choose from four turbines on the 2 MW platform:

V110-2.0MW'lEClllA

V100-2.0 MW IEC IIB

V100-1.8/2.0 MW IEC IllA/IEC S

V90-1.8/2.0 MW IEC IIA/IEC lilA

Each 2 MW turbine incorporates enhancements that improve

performance and reliability, reducing your cost of energy. The

platform's predictability allows you to forecast confidently,

strengthening the business case for investment, while the

tried-and -tested design ensures you can produce energy

on low, medium and high-wind onshore sites at the lowest

possible cost, even in extreme weather conditions. In addition,

remote monitoring and easy servicing keep operational costs

at a minimum, while its highly-tested components and power

and control systems enhance reliability.
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How does the 2MW
platform increase
reliability and
performance?

Created with future generations of turbines in mind, the 2 MW
platform's single-piece bed frame and stronger main bearing
housing provide a better foundation for loads. The toughened

frame and housing - each made from single-piece castings -
work in conjunction to absorb higher loads from the rotor.

Additionally, the housing ensures correct alignment during

bearing assembly, making the process more accurate and efficient
and distributing loads evenly. These improvements combine to

increase production capabilities and reduce downtime.

A reliable performer
The 2 MW platform is an extremely reliable turbine, which is
documented through its strong availability performance.
With the newest addition of rotor size, the 2 MW platform offers

a competitive selection of turbines for all wind segments.

Thoroughly tested
The current 2 MW platform is built on unique knowledge from
more than a decade of operational experience. We constantly

monitor the majority of the installed 2 M turbines, providing
us with very detailed and invaluable information about how the
turbine operates under all kinds of site conditions.

Our quality-control system ensures that each component is
produced to design specifications and performs to peak poten-

tial at site. We also employ a Six Sigma philosophy and have
identified critical manufacturing processes (both in-house and

for suppliers). We systematically monitor measurement trends
that are critical to quality, locating defects before they occur.

Innovative CooIerTop
Our exclusive CoolerTop technology uses the wind's own energy
to generate the cooling required, rather than consuming energy
from the wind turbine generator. CooIerTop has no moving parts
and requires little maintenance. Furthermore, the absence of
cooling fans contributes to turbine efficiency and makes no noise.

Load and Power Modes increase energy output
The 2 MW platform supports Load and Power Modes, used to

maximise energy production under specific wind and site condi-
tions. Based on a site analysis, turbines can be configured to run
derated when wind conditions require it. Conversely, under mild
wind conditions, the turbine can be uprated - maximising annual
energy production.



The 2 M platform covers all wind segments enabling you

to find the best turbine for your specific site.

WINDCLASSES - IEC

TURBINE TYPE	 IEC 111(6.0-7.5 mIs)

2MW TURBINES

V110-2.0MW'IECIIIA

V100-2.0 MW' IEC IIB

V100-1.8/2.0MW'IECIIIA/IECS

V90-1.8/2.0 MW' IEC IA! IEC lilA

IEC 11(7.5-8.5 m/s)	 IEC 1(8.5 - 10.0 m/s)

P Standard IEC conditions	 P Site dependent

Low Balance of Plant, installation and transportation costs
At Vestas, we use technology tailored to control loads on specific

tower heights. We have applied this principle to the 2 M platform

by reducing both the weight of the turbine and the loads on the

tower and foundation. This reduces foundation costs, saving you
unnecessary expense.

All 2MW turbines are easy to transport (by rail, truck or ship) to
virtually any site around the world. In terms of weight, height and
width, all components comply with local and international stand-

ard transportation limits, ensuring you incur no unforeseen costs.
In addition, 2MWturbines are built and maintained using tools
and equipment that are standard in the installation and servicing
industries - minimising maintenance costs.

24/7 remote surveillance with VMP Global' and
Vestas Online' Business
To reduce the cost of energy, the 2 M platform is equipped with

VMP Global', our latest turbine control and operation software.

Developed to run this latest generation of turbines, VMP Global,
combined with Vestas Online' Business, automatically manages
the turbine 24/7 and ensures maximum power generation. The
application also monitors and troubleshoots the turbines - both
onsite and remotely - saving further expense on servicing.

Designed for serviceability
Service is facilitated by the overall design of the 2 M platform
and components are specifically positioned for easy access.

Options available for the 2 MW platform
• Yaw power backup
• Increased cut-in
• Shadow detection
• Obstacle Collision Avoidance System (OCAS')

• Smoke detection
• Aviation marking

Load and power modes

Vestas Online' Business
All Vestas wind turbines benefit from Vestas Online' Business,
the latest Supervisory Control and Data Acquisition (SCADA)
system for modern wind power plants. This flexible system
includes an extensive range of monitoring and management

functions to control your wind power plant in the same way as a
conventional power plant. Vestas Online' Business enables you

to optimise production levels, monitor performance, and produce
detailed, tailored reports from anywhere in the world. The system's
power plant controller provides active and reactive power regula-

tion, power ramping and voltage control.



Would you benefit
from uninterrupted
control of wind energy
production?
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The Vestas Performance and
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than 25,000 turbines worldwide
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OPERATING DATA
Rated power
Cut-in wind speed
Rated wind speed
Cut-out wind speed
Wind class
Operating temperature range:

2,000 kW (50/60 Hz)
3 m/s

11.5 rn/s
20 m/s
IEC lIlA

standard turbine:
-20Cto4OC.

low temperature turbine:
-30Cto40C

V110=2.0 MWTM
Facts & figures

POWER REGULATION	 Pitch regulated with
variable speed

TOWER
Type	 tubular steel tower
Hub heights'	 95 rn and 125 rn (50 Hz)

80 rn and 95 rn (60 Hz)
*Tower heights are preliminary and subject to change

NACELLE DIMENSIONS
Height for transport	 4 m
Height installed
(incl. CoolerTop)	 5.4 rn
Length	 10.4 rn
Width	 3.5m

SOUND POWER

(Mode 0, 10 rn above ground,
hub height 80 m, air density 1.225 kg/m3)

*for further information on noise limits please contact Vestas

ROTOR

HUB DIMENSIONS
Max. transport height	 3.4 m

Max 107.5 dB*	 Max. transport width 	 4 m
Max. transport length 	 4.2 rn

Max. weight per unit for	 70 metric tonnes
transportation

Rotor diameter	 110m
Swept area	 9,503 M2

Air brake

	

	 full blade feathering with
3 pitch cylinders

ELECTRICAL
Frequency	 50/60 Hz
Generator type

	

	 4-pole (50 Hz)/6-pole (60 Hz)
doubly fed generator, slip rings

GEARBOX
Type

	

	 two helical stages and
one planetary stage

ANNUAL ENERGY PRODUCTION

MWh
]oOoo

.2
6,000-

5.000

4,000

3,000-

2,000-
• V11O-2.OMWIECIIIA

I .000

0
60	 65	 70	 7.6	 8.0	 8.5

Yearly average wind speed m/s

BLADE DIMENSIONS	 Assumptions

Length	 54m	 One wind turbine, 100% availability, 0% losses, k factor =2,

Max. chord	 3.9 m	
Standard air density = 1.225, wind speed at hub height



POWER CURVE FOR V110-2.0 MW

Noise reduced sound power modes are available
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V110-2.0 MW FEATURES
• Vestas OptiStop pitch

control strategy included to
reduce loads and enable a
lighter structure

• Select products from the
Vestas PowerPlus range
are added to maximise
output

V110-2.0 MW OPTIONS
• Yaw Power Backup
• Increased Cut-In
• Shadow detection
• OCAS
• Smoke detection
• Aviation marking
• Load mode



MWh

10.000

9.000

8.000

7000

6.000

5.000

4.000

3 000

2000.

1.000

0
6.0

• V100-2.0 MW IEC 116

65	 7.0	 75	 80	 8.5

Yearly average wind speed m/s

V100-2.O MW®
Facts & figures

POWER REGULATION

	

	 Pitch regulated with
variable speed

OPERATING DATA
Rated power	 2,000 kW (50/60 Hz*)
Cut-in wind speed	 3m/s
Rated wind speed	 12 m/s
Cut-out wind speed 	 22 m/s
Wind class	 IEC 118
Operating temperature range:	 standard turbine:

-20'C to 40'C.
low temperature turbine:

-30Cto40C

*The rated power for V100 IEC lilA 60Hz is limited to 1950kw in North America

SOUND POWER
Max 105 dB*

(Mode 0, 10 m above ground,
hub height 80 m, air density 1.225 kg/M3)

* for further information on noise limits please contact Vestas

ROTOR
Rotor diameter	 loom
Swept area	 7,854 M2
Air brake

	

	 full blade feathering with
3 pitch cylinders

ELECTRICAL
Frequency	 50/60 Hz
Generator type

	

	 4-pole (50 Hz)/6-pole (60 Hz)
doubly fed generator, slip rings

GEARBOX
Type

	

	 two helical stages and
one planetary stage

TOWER
Type	 tubular steel tower
Hub heights	 80 m, 95 m and 120 m(IEC IIB)

NACELLE DIMENSIONS
Height for transport	 4m
Height installed
(incl. CoolerTop)
	

5.4 m
Length	 10.4 m
Width	 3.5 m

HUB DIMENSIONS
Max. transport height	 3.4 m
Max. transport width
	

4m
Max. transport length
	

4.2 m

Max. weight per unit for 	 70 metric tonnes
transportation

ANNUAL ENERGY PRODUCTIOI

BLADE DIMENSIONS
Length	 49m	 Assumptions

One wind turbine, 100% availability, 0% losses, k factor =2,
Max. chord	 3.9 m	 Standard air density = 1.225, wind speed at hub height



POWER CURVE FOR V100-2.0 MW (50/60 Hz)
Noise reduced sound power modes are available
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V100-2.O MW FEATURES
• Vestas OptiStop pitch

control strategy included to
reduce loads and enable a
lighter structure

• Select products from the
Vestas PowerPlus range
are added to maximise
output

V100-2.0 MW OPTIONS
• Yaw Power Backup
• Increased Cut-In
• Shadow detection
• OCASTM
• Smoke detection
• Aviation marking
• Load mode



V100-1.8/2.O MWTM
Facts & figures

POWER REGULATION	 Pitch regulated with
variable speed

OPERATING DATA
Rated power	 1,800/2000 kW (50/60 Hz*)
Cut-in wind speed	 3 m/s
Rated wind speed	 12 m/s
Cut-out wind speed	 20 m/s
Wind class	 IEC S (IEC lilA average wind!

IEC hA extreme wind)
Operating temperature range:	 standard turbine:

-2OCto4DC.
low temperature turbine:

-30Cto4OC

*The rated power for VlOO IEC lilA 60Hz is limited to 1950 Min North America

SOUND POWER
Max 105 dB*

(Mode 0, 10 rn above ground,
hub height 80 m, air density 1.225 kg/m3)

* for further information on noise limits please contact Vestas

ROTOR
Rotor diameter	 100 rn
Swept area	 7,854 M2

Air brake

	

	 full blade feathering with
3 pitch cylinders

ELECTRICAL
Frequency	 50/60 Hz
Generator type

	

	 4-pole (50 Hz)/6-pole (60 Hz)
doubly fed generator, slip rings

GEARBOX
Type

	

	 two helical stages and
one planetary stage

BLADE DIMENSIONS
Length	 49m
Max. chord	 3.9 rn

TOWER
Type	 tubular steel tower
Hub heights	 80 rn, 95 rn and 120 rn (IEC lIlA)

NACELLE DIMENSIONS
Height for transport 	 4 rn
Height installed
(incl. CoolerTop)	 5.4 m
Length	 10.4 m
Width	 3.5m

HUB DIMENSIONS
Max. transport height	 3.4 m
Max. transport width 	 4 rn
Max. transport length 	 4.2 m

Max. weight per unit for 	 70 metric tonnes
transportation

ANNUAL ENERGY PRODUCTION

MWh

10.000

5 000
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2000. 	 • V100-1.8 MW lEc lilA
1000	 • V100-2.O MW IEC IIB

0
6.0	 6.5	 7.0	 7.5	 6.0	 8.5

Yearly average wind speed rn/s

Assumptions
One wind turbine, 100% availability, 0% losses, k factor2,
Standard air density 1.225, wind speed at hub height



POWER CURVE FOR V100-1.8/2.0 MW-(50/60 Hz)
Noise reduced sound power modes are available
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V100-1.8/2.0 MW OPTIONS
• Yaw Power Backup
• Increased Cut-In
• Shadow detection
• OCAS
• Smoke detection
• Aviation marking
• Load and power modes



V90-1.8/2.O MW®
Facts & figures

POWER REGULATION
	

Pitch regulated with
variable speed

OPERATING DATA
Rated power IEC IlA -50Hz: 1,800 kW

IEC hA -60 Hz: 1,815 kW
IEC lilA -50Hz: 2,000 kW

Cut-in wind speed	 4 m/s
Rated wind speed	 12 m/s
Cut-out wind speed 	 25 m/s
Wind class

	

	 I EC hA (V90-1.8 MW)
IEC lilA (V90-2.0 MW)

Operating temperature range:
standard turbine; -20 C to 40 C.

low temperature turbine: -30'C to 40'C

SOUND POWER
Max 104 dB'

(Mode 0, 10  above ground,
hub height 80 m, air density 1.225 kg/m3)

for further information on noise limits please contact Vestas

ROTOR
Rotor diameter	 90m
Swept area	 6,362m2
Air brake

	

	 full blade feathering with
3 pitch cylinders

ELECTRICAL
Frequency	 50/60 Hz
Generator type	 4-pole (50 Hz)/6-pole (60 Hz)

doubly fed generator, slip rings
Nominal output	 50 Hz: 1,800 kW/2,000 kW

60 Hz: 1,815 kW

GEARBOX
Type

	

	 two helical stages and one
planetary stage

BLADE DIMENSIONS
Length	 44m
Max. chord	 3.5 m

TOWER
Type	 tubular steel tower
Hub heights
V90-1.8 MW- 50 Hz	 80 m, 95 rn and 105 m(IEC hA)
V90-1.8 MW -60 Hz	 80  and 95 m (IEC IA)
V90-2.0 MW	 80 m, 95 m, 105 m and 125 m(IEC lilA)

95 m, 105 m, and 125 m(DIBt2)

NACELLE DIMENSIONS
Height for transport	 4 m
Height installed
(incl. CoolerTop)	 5.4 m
Length	 10.4 m
Width	 3.5 m

HUB DIMENSIONS
Max. transport height	 3.4 m
Max. transport width 	 4 m
Max. transport length 	 4.2 m

Max. weight per unit for 	 70 metric tonnes
transportation

ANNUAL ENERGY PRODUCTION

MWh
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Assumptions
One wind turbine, 100% availability, 0% losses, k fattor =2,
Standard air density = 1.225, wind speed at hub height



POWER CURVE FOR V90-1.8/2.0 MW (50/60 Hz)
Noise reduced sound power modes are available
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V90-1.8/2.0 MW OPTIONS
• Yaw Power Backup
• Increased Cut-In
• Shadow detection
• OCAS
• Smoke detection
• Aviation marking

Load and power modes



Vestas Wind Systems A/S
Hedeager44 . 8200 AarhusN . Denmark
Tel: 4-45 9730 0000. Fax: +45 9730 0001
vestas@vestas.com . vestas.com

© 2014 Vestas Wind Systems A/S. All rights reserved.
This document was created by Vestas Wind Systems A/S on behalf of the Vestas Group and contains copyrighted material, trademarks and other proprietary information. This document or parts
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