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Wind Turbine Specifications Report

. Report Date: Report Date: Rep.ort Date:
Section July 19, 2011 February 23, 2012 - April 25,2012 -
! Revised Content Revised Content
1.1 Samsung Renewable Samsung Renewable Energy Samsung Renewable Energy and

Energy and Pattern and Pattern Energy Pattern Energy (hereinafter

Energy (hereinafter (hereinafter referred to as the | referred to as the “Proponent”)

referred to as the “Proponent”) are jointly are jointly proposing to develop

“Proponent”) are jointly | proposing to develop the the South Kent Wind Project, a

proposing to develop South Kent Wind Project, a 270 MW wind energy project

the South Kent Wind 270 MW wind energy project | (the “Project”), consisting of

Project, a 270 MW wind | (the “Project”), consisting of approximately 124 operational

energy project (the approximately 127 wind turbines, as well as

“Project”), which will be | operational wind turbines, as | supporting infrastructure,

located within the well as supporting including access roads,

Municipality of infrastructure, including construction and turn around

Chatham-Kent in access roads, construction areas, and buried and/or

southwestern Ontario. and turn around areas, and overhead collection/transmission
buried and/or overhead lines. The collection/transmission
collection/ transmission lines. | line will include approximately a
The collection/transmission 34 km of 230 kV transmission
line will include line and two (2) substations to
approximately a 34 km of enable step-up of the voltage
230 kV transmission line and | from 34.5kV to 230 kV to
two (2) substations to enable | connect to the Chatham
step-up of the voltage from Switching Station (SS). The
34.5kV to 230 kV to connect | Project Area is located within the
to the Chatham Switching Municipality of Chatham-Kent in
Station (SS). The Project Area | southwestern Ontario.
is located within the
Municipality of Chatham-Kent
in southwestern Ontario.

1.1 The Project is proposed | Paragraph was removed.

to be 270 MW in size,

using Siemens wind

turbine technology,

supporting

infrastructure, including

access roads, buried

cables, overhead

collector lines, a 230 kV

transmission line and

two (2) substations are

required to step-up the

voltage from 34.5 kV to

230 kV to enable

connection to the

Chatham Switching

Station (SS).
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Samsung Renewable Energy Inc. and Pattern Energy - South Kent Wind Project

Wind Turbine Specifications Report

Report Date:

Report Date:

Report Date:

Section February 23, 2012 - April 25,2012 -

July 19, 2011 Revised Content Revised Content

1.1 The construction period The construction period is
is estimated to be fifteen estimated to be fifteen to
to eighteen months in eighteen months in duration,
duration, with Project with Project commissioning
commissioning anticipated in the first quarter of
anticipated in the first 2014.
quarter of 2013.

Table 2.1 Name Plate Capacity: Name Plate Capacity:
2.221 MW and 2.221 MW, 2.126 MW, and
2.126 MW 1.903 MW

2 The wind turbine The wind turbine models
models used on the used on the project will have
project will have unit unit nameplate capacities of
nameplate capacities of | 2.221 MW, 2.126 MW and
2.221 MW and 2.126 1.903 MW with
MW and corresponding | corresponding Sound Power
Sound Power Levels as Levels as described in the
described in the Noise Noise Report.
Report.

Appendix B Addition of Contract Acoustic

Emission data for the
SWT 2.3-101 Max. Power
1903 kW, Hub Height
99.5m
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1.1

1.2

Samsung Renewable Energy Inc. and Pattern Energy - South Kent Wind Project
Wind Turbine Specifications Report

Introduction

Background

Samsung Renewable Energy and Pattern Energy (hereinafter referred to as the “Proponent”) are
jointly proposing to develop the South Kent Wind Project, a 270 MW wind energy project (the
“Project”), consisting of approximately 124 operational wind turbines, as well as supporting
infrastructure, including access roads, construction and turn around areas, and buried and/or
overhead collection/transmission lines. The collection/transmission line will include approximately a
34 km of 230 kV transmission line and two (2) substations to enable step-up of the voltage from
34.5kV to 230 kV to connect to the Chatham Switching Station (SS). The Project Area is located
within the Municipality of Chatham-Kent in southwestern Ontario. The Project is located south of
Highway 401 between the towns of Tilbury and Ridgetown to the west and east, respectively.

Construction of the Project will commence once the Renewable Energy Approval (“REA”) has been
obtained. The construction period is estimated to be fifteen to eighteen months in duration, with
Project commissioning anticipated in the first quarter of 2014. It is anticipated that the Project will
be operational for at least 20 years after which it may be decommissioned if no arrangement for
further use is determined.

Objective and Scope

This Wind Turbine Specifications Report (the “Report”) is required as a part of an application for all
renewable energy projects that must submit in order to obtain a REA permit under Ontario
Regulation (O. Reg.) 359/09, as amended under O. Reg. 521/10 (January 2011) — Renewable Energy
Approvals Under Part V.0.1 of the Act. This Report provides the specifications of the wind turbine,
including make, model, name plate capacity, hub height above grade, rotational speeds and acoustic
emissions data in terms of total sound power level for various wind speeds and frequency spectra in
terms of octave-band sound power levels.

The Report also functions as a communication tool for Aboriginal, public, agency and municipal
consultation. A draft of the Wind Turbine Specifications Report must be made public 60 days prior
to the second public consultation meeting in accordance with Section 16 of O. Reg. 359/09 and
provided to the Aboriginal communities more than 60 days prior to the second public consultation
meeting.

Specifications

The Project is a class 4 wind facility (as defined in O. Reg. 359/09) which will consist of Siemens
SWT-2.3-101 wind turbines. Table 2.1 provides the total tower height, hub height above grade,
blade length/rotor sweep area and rotational speeds. Appendix A contains the technical
specifications provided by Siemens. The acoustic emissions data including the sound power level
and frequency spectrum in terms of octave-band sound power levels are contained in Appendix B.

H335936-0000-07-124-0003, Rev. 2, Page 1
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Samsung Renewable Energy Inc. and Pattern Energy - South Kent Wind Project
Wind Turbine Specifications Report

Table 2.1  Technical Specifications

Make and Model Siemens SWT-2.3-101

Name Plate Capacity 2.221 MW, 2.126 MW, and 1.903 MW
Total Tower Height (including blade) 150.0 m

Hub Height above grade 99.5 m

Blade Length 49 m

Rotor Diameter 101 m

Swept Area 8,012 m?

Rotational Speeds: 6 -16 rpm

The wind turbine models used on the project will have unit nameplate capacities of 2.221 MW,
2.126 MW and 1.903 MW with corresponding Sound Power Levels as described in the Noise
Report. Sound Power Level is the noise emission from the turbine.

H335936-0000-07-124-0003, Rev. 2, Page 2
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Samsung Renewable Energy Inc. and Pattern Energy - South Kent Wind Project
Wind Turbine Specifications Report

Appendix A

Siemens Turbine Description and Specifications
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S' E M E N S Technical Description SWT-2.3-101
Document ID: PG-R3-10-0000-0114-02

AVN /2008.06.16

Restricted release

Mechanical Brake
The mechanical brake is fitted to the gearbox high-speed shaft and has two hydraulic calipers.

Yaw System
The yaw bearing is an externally geared ring with a friction bearing. Eight electric planetary gear motors drive
the yawing.

Tower
The SWT-2.3-101 wind turbine is mounted on a tapered tubuiar steel tower. The tower has internal ascent
and direct access to the yaw system and nacelle. It is equipped with platforms and internal electric lighting.

Controller

The wind turbine controller is a microprocessor-based industrial controller. The controller is complete with
switchgear and protection devices. It is self-diagnosing and has a keyboard and display for easy readout of
status and for adjustment of settings.

The NetConverter® power conversion system allows generator operation at variable speed, frequency and
voltage while supplying power at constant frequency and voitage to the MV transformer. The power conver-
sion system is a modular arrangement for easy maintenance and is water cooled.

SCADA

The SWT-2.3-101wind turbine is equipped with the Siemens WebWPS SCADA system. This system offers
remote control and a variety of status views and useful reports from a standard internet web browser. The
status views present information including electrical and mechanical data, operation and fault status, mete-
orological data and grid station data.

Turbine Condition Monitoring

In addition to the Siemens WebWPS SCADA system, the SWT-2.3-101 wind turbine is equipped with the
unique Siemens TCM condition monitoring system. This system monitors the vibration level of the main
components and compares the actual vibration spectra with a set of established reference spectra. Result
review, detailed analysis and reprogramming can all be carried out using a standard web browser.

Operation Systems

The wind turbine operates automatically. It is self-starting when the wind speed reaches an average about 3
to 5 m/s. The output increases approximately linearly with the wind speed until the wind speed reaches 11 to
12 m/s. At this point, the power is regulated at rated power.

If the average wind speed exceeds the maximum operational limit of 25 m/s, the wind turbine is shut down

by feathering of the blades. When the average wind speed drops back below the restart average wind
speed, the systems reset automaticalily.

Siemens Wind Power A/S reserves the right to change the above specifications without previous notice.

Siemens Wind Power A/S 2/2
© All Rights Reserved 2008 SWT-2.3-101 Technical Description rev 2.doc



SIEMENS

Design Climatic Conditions, SWT-2.3-101
Document {D: PG-R3-10-0000-0125-01

AVN /2008.09.07

SWT-2.3-101
Design Climatic Conditions

The design climatic conditions are the boundary conditions at which the turbine can be applied without
supplementary design review. Applications of the wind turbine in more severe conditions may be possible,
depending upon the overall circumstances. A project site-specific review requires the completion by the
Client of the "Project Climatic Conditions” form.

Subject ID |lssue Unit Value
1. Wind, operation 1.1 | Wind definitions - IEC 61400-1 Ed3
1.2 | IEC class - IIB
1.3 | Air density, p kg/m’ 1.225
1.4 | Mean wind speed, Vawe m/s 8.5
1.5 | Weibull scale parameter, A m/s 9.6
1.6 | Weibuil shape parameter, k - 2
1.7 | Wind shear exponent, o - 0.20
1.8 | Mean turbulence intensity at 15 m/s, |l - 0.14
1.9 | Standard deviation of wind direction Deg 7.5
1.10 | Maximum flow inclination, Deg 8
1.11 | Minimum turbine spacing, in rows D 3
1.12 | Minimum turbine spacing, between rows D 5
2. Wind, extreme 2.1 | Wind definitions IEC 61400-1 Ed3
2.2 | Air density, p kg/m° 1.225
2.3 | Maximum hub height 10 min.wind, Vye m/s 425
2.4 | Maximum 3 s gust in hub height, Veso m/s 59.5
2.5 | Maximum hub height power law index, o - 0.11
3. Temperature 3.1 | Temperature definitions - IEC 61400-1 Ed3
3.2 | Minimum temperature at 2 m, stand-still, Tyins Deg.C -20
3.3 | Minimum temperature at 2 m, operation, Tpino Degq.C -10
3.4 | Maximum temperature at 2 m, operation, Tnaxo Deg.C 35
3.5 | Maximum temperature at 2 m, stand-still, Tpaxs Deg.C 45
4. Corrosion 4.1 | Corrosion definitions - ISO 12944
4.2 | External corrosion class - C3
4.3 | Internal corrosion class - C2
4.4 | Internal climate control - Yes
5. Lightning 5.1 | Lightning definitions - IEC 62305-1
5.2 | Lightning protection level (LPL) acc to IEC 62305 - LPL1
6. Dust 6.1 | Dust definitions - -
6.2 | Dust conditions, ground level - Normal DK
6.3 | Dust conditions, hub height - Normal DK
7. Hail 7.1 | Maximum hail diameter mm 20
7.2 | Maximum hail failing speed m/s 20
8. Ice 8.1 |Ice definitions - IEC 61400-1 Ed3
8.2 | Ice conditions Normal DK
9. Trees 9.1 | If the height of trees within 500m of any turbine location height exceeds 1/3
of H — D/2 where H is the hub height and D is the rotor diameter then
restrictions may apply. Please contact Siemens for information on the
maximum allowable tree height with respect to the site and the turbine type.
Siemens Wind Power A/S 171

© All Rights Reserved 2009

SWT-2.3-101 Design Climatic Conditions rev 1.doc




Electrical Specifications SWT-2.3-101, 60 Hz Application Americas

Sl E M E N S Document ER WP EN AM 40-0000-0015-00
DSR/JDA /2010.03.25

Restricted release

SWT-2.3-101, 60 Hz Application
Electrical Specifications Americas

Generator Grid Requirements
TYPE oo, Asynchronous Nominal grid frequency...... 60 Hz
Nominal power.... 2300kW Minimum voltage ............... 90 % of nominal
Speed range........... 600 - 1800 rpm Maximum voltage .............. 110 % of nominali
Nominal voltage...... 750V @ 1550 rpm Minimum frequency ........... 95 % of nominal
Nominal current...... 2070 A Maximum frequency .......... 103 % of nominal
Frequency .............. 16,5-60 Hz Maximum current asym. .... 5%
Protection .........c.cooein, P 54 Max 1 s. short circuit level
at controller's grid
Generator Protection Terminals (690 V).............. 40 kA
Insuiation class.................. F Min. 1 s short circuit level at
Winding temperatures ....... 2 x 3 PT100 sensors controller’s grid terminals
Bearing temperatures......... 1 PT100 at each bearing (B V)i, 5xPn
Bearing insulation.............. Insulation at both bearings Grid error numbers ............ Max. 300 per year
Grounding brush............... On drive end
Power Consumption from Grid (approximately)
Generator Cooling At stand-by ................ ... 5.0 kW, 9kVAR
Cooling system.................. Air to air At stand-by, yawing ........... 9.6 kW, 9kVAR
Ventilation............ ... Shaft mounted fan Before cut-out (60 s).......... 18 kW
Ventilation type Centrifugal After cut-out (600 s)........... 18 kW
External flow direction ....... From D-end to N-end
Control parameter............. Winding temperature Earthing Requirements
Earth system ......c...c.ceee. Acc. To IEC62305-3 ED
Frequency Converter 1.0:20086
Operation...... .... 4Q Full scale converter Depth electrodes................ Min. 2 pcs 50 mm2 Cu, 120°
Switching ........ccooo.e. ... PWM separation
Switching frequency .......... 1250/2500 Hz Inner ring electrode............ 50 mm2 Cu 1 m from tower
Cooling ... Liquid Quter ring electrode............ 50 mm2 Cu min. 10 m from
tower
Power Factor at 690 V and Nominal Grid Foundation reinforcement.. Must be connected to earth
Conditions electrodes
Power factor correction...... Frequency converter control ~ Foundation terminals......... Min. & stainless pads in two
Power factor range ............ 0.9 cap. to 0.9 ind. at nominal levels corresponding to ring
balanced voltage electrodes, separated at 120°
HV connection ................... HV cable shield shall be
in cireui 7 connected to earthing system
gl:;: 3:;5: ';rgtg?;ﬁ;tf? Circuit breaker Cable tray conductor ......... Min. 50 mm2 bare Cu paraliel
Surge protection per phase to HV cable
Imax (8/20 ps) ...coeevvnnennn. 30 kA

Transformer Requirements

Transformer impedance

requirement ... 6 %

Secondary voitage... . 690V

Vector group............ Dyn 11 (star point earthed)

Peak Power Leveis
10 min average
30 sec average

100 % of nominal
104 % of nominal

Siemens Wind Power A/S reserves the right to change the specifications without previous notice
All data are subject to tolerances in accordance with IEC.

Siemens Wind Power A/S 171
© All Rights Reserved 2009 SWT-2 3-101 60 Hz Application Electrical Specifications Americas.doc
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Appendix B

Siemens Acoustic Emission Data
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Sl E M E N S Acoustic Emission, SWT-2.221-101 Low Noise, Hub Height 89.5 m

Document ID: E R WP SP EN-10-0000-0060-01
PE, BSN /2010.05.05
Conveyed confidentially as a trade secret

SWT-2.221-101 Low Noise, Hub Height 99.5 m
Acoustic Emission

Sound Power Levels

The warranted sound power levels are presented with reference to the code IEC 81400-11:2002 with
amendment 1 dated 2006-05 based on a hub height of 99.5 m and a roughness length of 1.661 m as described
in the IEC code. The sound power levels (Lwa) presented are valid for the corresponding wind speeds
referenced to a height of 10 m above ground level.

Wind speed [m/s] 4 5 6 7 8 o | 10 | 11 | 12 |Upto
cut-out
Sound Power Level | 105.0] 105.0] 105.0] 105.0] 105.0] 105.0] 105.0] 105.0] 105.0] 1050

Table 1. Noise emission, Lwa [dB(A) re 1 pW]

Typical Octave Band
Typical, not warranted octave band spectra are tabulated below for 6 and 8 m/s referenced to 10 m height.

Octave band, centre frequency [Hz] 63 125 250 500 1000 | 2000 | 4000 | 8000

Sound Power Level 82.6] 93.8] 97.0{ 99.5{ 99.6] 97.1] 89.3] 84.9
Table 2: Typical octave band for 6 m/s

Octave band, centre frequency [Hz] 63 125 |. 250 500 1000 | 2000 | 4000 | 8000
Sound Power Level 82.4 93.0 96.0 99.8{ 100.1 96.5 89.6 85.7
Table 3: Typical octave band for 8 m/s

. . p 1/1
Siemens Wind Power A/S SWT-2.221-101 99.5 m Acoustic Emission extended CAN ver
® All Rights Reserved 2010 ROT20100503



Sl E M E N S Acoustic Emission, SWT-2,126-101 Low Noise, Hub Height 99.5 m

Document ID: E R WP SP EN-10-0000-0074-00
PE, BSN /2010.06.21
Conveyed confidentially as a trade secret

SWT-2.126-101 Low Noise, Hub Height 99.5 m
Acoustic Emission

Sound Power Levels

The warranted sound power levels are presented with reference to the code IEC 61400-11:2002 with
amendment 1 dated 2006-05 based on a hub height of 99.5 m and a roughness length of 1.800 m as described
in the IEC code. The sound power levels (Lwa) presented are valid for the corresponding wind speeds
referenced to a height of 10 m above ground level.

Wind speed [mis] 4 5 6 7 8 9 10 1 12 | Upto
cut-out
Sound Power Level 104.0] 104.0] 104.0] 104.0] 104.0] 104.0] 104.0] 104.0] 104.0] 104.0

Table 1: Noise emission, Lwa [dB(A) re 1 pW]

Typical Octave Band
Typical, not warranted octave band spectra are tabulated below for 6 and 8 m/s referenced to 10 m height.

" |Octave band, centre frequency [Hz] 63 125 250 500 1000 [ 2000 | 4000 | 8000

Sound Power Level 83.1 94.1 96.6 97.8{ 97.9 96.5| 88.4| 84.0
Table 2: Typical octave band for 6 m/s

Octave band, centre frequency [Hz] 63 125 250 500 1000 | 2000 | 4000 | 8000
Sound Power Level 822 925 948 985 99.1 955 89.0] 85.1

Table 3: Typical octave band for 8 m/s

. i p 1/
Siemens Wind Power A/S SWT-2,126-101 99.5 m Acoustic Emission extended CAN ver
© All Rights Reserved 2010 ROT20100503



S' E M E N S Contract Acoustic Emission, SWT-2.3-101 (1903 kW), Hub Height 99.5 m
Document E-R-WP-CT0O-40-CA00016-2076-00

PE, BSN /2011.09.05

Conveyed Confidentially as Trade Secret

SWT-2.3-101, Max. Power 1903 kW
Contract Acoustic Emission, Hub Height 99.5 m

Sound Power Levels

The warranted sound power level is presented with reference to the code IEC 61400-11:2002 with
amendment 1 dated 2006-05 based on a hub height of 99.5 m and a roughness length of 0.05 m as
described in the IEC code. The sound power levels (L) presented are valid for the corresponding wind
speeds referenced to a height of 10 m above ground level.

Up to
Wind speed [m/s] 3 4 5 6 7 | 8 9 10 11 12 cut-
' out
Sound power level 91.4] 95.5] 99.0| 101.5{ 102.0| 102.0| 102.0{ 102.0{ 102.0| 102.0] 102.0
Table 1: Noise emission, Ly, [dB(A) re 1 pWj
Octave Band
Octave band spectra are tabuiated below for 6 and 8 m/s referenced to 10 m height.
Qctave band, centre frequency [Hz] 63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
Sound power levei 83.4] 93.3] 945 93.7f 94.4| 94.7| 87.3] 835
Table 2: Qctave band for 6 m/s, Ly [dB(A) re 1 pWj
Octave band, centre frequency [Hz} 63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
Sound power level 82.1] 918/ 92.5| 958 97.2] 93.7{ 88.1f 84.3
Table 3: Octave band for 8 m/s, Ly [dB(A) re 1 pWj
Siemens Wind Power A/S P. 11

© Ali Rights Reserved 2011
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