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Privately owned, multinational, state-of-the art
wind turbine manufacturer

© Copyright ENERCON GmbH. All rights reserved.



Fully Committed Operations & Maintenance Service Provider E . NEABAC, NU

Guaranteed technical availability

¥ 97% per annum
¥ Reimbursement for lost yield
Y Steady yield provides planning and financial security

EPK Coverage

¥ All maintenance service and repair costs
¥ Cost of main components and transportation
¥ Reduced uncertainty against unforeseeable events

Above average contract periods

¥ Contract periods ranging from 12 — 15 years
¥ EPK follow up package available for 15 — 20 years

© Copyright ENERCON GmbH. All rights reserved.



ENERCON Projects across Canada
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Challenges faced by Renewable Energy Projects in Remote Areas

Exposure: Storms, Wind, Local supply chain &
Ice, Marine & Saltwater construction services
available

Cold Climate
Operation < -40°C

Site Logistics for
Component Shipping,
Cranes

Grid? Stabilization &

Site Logistics for Integration (f, V):

Component Shipping, Event Ridethroughs UV/0V,
Cranes Distances & Reactive Power
Losses
O&M:

D . e & Personnel, Training, Dedication &
ata acquisition & remote Availability of Maintenance

monitoring systems Teams, Replacement Parts

© Copyright ENERCON GmbH. All rights reserved.



Turbine Design: Based on Robust Platforms E NEABAC

A
10,000+ Vayg Of 7.0 m/s
@100m
8,000

° E-82
<
=
P
0
< 6,000
&
o
G}

4,000 Robust platforms with +21,0000 WECSs installed worldwide

’ Continuous improvement in annual energy yield
Turbine options for IEC class I, Il and Ill regimes
Turbine capacities: 800kW-7.5MW
2,000 >
1995 1999 2002 2003 2005 2009 2010 2011 2013 2014
E-66 E-66 E-66 E-70 E-82 E-82 E-82 E-101 E-92 E-115
1.5 MW 1.8 MW 2.0 MW 2.3 MW 20MW  23MW  3.0MW 3.0 MW 2.3MW 25 MW
@:66 m @:70 m @:70m @:71m 2:82m @:82m @:82m @:100lm @:92m @:115m
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Turbine Design: Incorporating Proven Technologies E NEABAC

Direct Drive Generator
18+ years

5 i \\\\ . \ o = ' ‘ : \ - '\ 53 ‘. &
Rotor Blade <) 1 de NE =
8+ years - (=p = mE S

Full scale Inverters

18+ years Storm Control

Cast Components
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Direct Drive Generator

g

1

Direct drive synchronous
generator

Conventional geared
generator

E-82 generator E-101 generator

© Copyright ENERCON GmbH. All rights reserved.

ENERCON

NF C AN I' N C.

Maximize Yield

Nd Higher yield due to reduced
losses — no drive train
losses

Kd Generate power at variable
rpm

Nd Very low cut-in wind speed
2-2.5m/s

Nd 20 years of revolutions by
an ENERCON generator are
done in 3 months by a
geared turbine




Direct Drive Generator

Cast Stator
Shield

Minimized downtime due to mechanical failure.
(Statistical Basis: 4,737 turbines in Germany with 16,988h
accumulated downtime, Q3, 2008)

Yaw System and

) Rotor Sensors and Others
Air Brake

Pitch Adjustment Gearbox

Generator—"

Hydraulics

Elec. SysteM—hech Brake
hain Shaft/Bearing

and Mechanical
Brake

- Mechanical failures non-applicable to ENERCON designs

i ENERC

A N

N

I N

High Reliability

Wi Fewer rotating components —
reduced abrasion and dynamic
stresses

Kd Minimum of lubricant required

Nd Low speed operation - reduced
vibration of the nacelle

Nd Low stable operating temperatures,
High efficiency at low temperatures

The Result: Peace of mind

Nd Failure rate less than 1 in 7,200
turbines/year ~0.014% failure rate

© Copyright ENERCON GmbH. All rights reserved.



Cold Climate package .ﬂ. CENEABAC. NU

M WEC output needs to be limited at low temperatures to avoid damage
M Operation at 100% or rated active power down to -30°C possible

M Modified Components and Consumables (Castings, Tower design & mettalurgy for
cold operation, Lubricants)

N

1004 —_——
Ee)
Q
©
S
$
= Standard Cold
% Weather Curtailment
o
f]z: 25 Cold Weather
& Curtailment with Cold
% Climate Package
=

[ |
-40 -30 -25 -15 0
Temperature [°C]
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Blade de-icing system E c NEABAC. NU

L 160
12
g
-4
L0
-4
.3
12
16
20
24

.08
—-30,0

25.02.2010 19:12:30

Without de-icing system With de-icing system

Nd Innovative and accurate ice detection system
Wi Recirculating hot air for uniform heating

N Preemptive de-icing; no stoppage in energy production

© Copyright ENERCON GmbH. All rights reserved.



De-Icing Performance ENEABACON

~F C AN I N C,

Yield per month between heated and unheated WEC Europe
E-82 2MW at a location in Czech Republic ) ]
Wi 2 case studies: Dragaliden, Sweden; Krystofovy-

700000
W Heated Hamry, Czech R li
. 600000 1 O Unheated amry, Czech Republic
2 500000 - : . , D o
= o | | ~ Reductions in downtime due to icing: 93.5%
g 0 :
p— i and 87.6% respectively
(@)}
£ 2000007 | | b 30% extra yield during six month winter period in
100000 - — .
Czech Republic
0 . T T T T T
OCT09 NOV09 DECO09 JAN10 FEB10 MAR 10
Downtime Due to Icing — Nova Scotia Canada

250.0

Wi De-icing systems installed in a number of locations:
~ 1xE-53, 800kW (2011)

_§ 200.0 -

2 ~ 28 x E-82, 2.3MW (2011)

Chaa ~ 60 x E-70, 2.3MW (2012)

2 100.0 -

h N Data from 2012 shows drastic decrease in
£ 500 - d . C

S owntime due to icing:

§ 0.0 - : ¥ ~ 88.3% reduction compared to

WECs without De-Icing WEC with De-Icing installed WECs WithOUt de-icing insta”ed
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ENERCON Storm Control

A  Without Storm control

ENERCON

~F C AN

X, ENERCON_SCADA

WEC in

I N C,
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Power
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ENERCON Converter E c NEABAC. NU

-
S -

High compatibility with actual advanced \\\ |
grid codes due to the flexible ENERCON grid : \
management system and its full-scale power
electronics

S

Superior power quality characteristics with low
flicker and harmonics

Flexible and dynamic control of active
and reactive power at WEC and wind power plant o
level.

Strong support for power system stability during
short circuits and other power system disturbances

No stress or additional loads for the mechanical
components because of faults in the power system.

From small scale distributed generation to large
scale wind power plants.
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Project Design & Management: Beyond Turbine Supply

| Power Management System

GF\

Grid substation
[

\-l—-—--&_g ’

'
et 80
} Autonomous System

Grid Stabilising
Hydrogen System Equipment
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ENERCON Remote Projects Around the World

2 x E 40, 600kW turbines.
Operatlonal 2004First full scale stand| alone wind

hydrogen prOJect in the worId

'Autonomous Wlh@ﬁv'\’drogen system witigflywheel
and battery storage system g

6 x E 33, 330kW.turbines:
Operational 2007/2010

~9péma| 2009,

. SR, T IR 'AnnuaJ sawngs‘of@KLdlese{/a
Ascension Islands — reduction of- 12K T COfas——e

Griess, Bonaire, Mawson Stati
Switzerland Carribbef/n Antarcti
g s
I%E 53, 800kW turblnes
Operational 2011.
Highest wind tusRine in the worle®2465m. B 1 x-E'33,.330kW,in 2003. :
Use of custom designed milipede 12 X E 44, 900kW.in-2010.J§ 2XE 3.3, 330kW turbines. ..
transporter tobfing components Up steep IFGHE &Islan d 'y amel } wm OperaFlonaI.Z(.)03
ascent. generated from wind. 70% D'Sp'aceme,h}‘-
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Diavik Diamond Mine, North West Territories .ﬁ, . NEABAC. NU

M Rio Tinto

M 4xE-702.3MW =9.2MW

b Offset 4.3 millions liters of diesel per year (10% Displacement of existing diesel grid)
M Turbine operational down to -40°C

M First large wind park on mining site in Canada

All Photos Shown ©Copyright Rio Tinto © Copyright ENERCON GmbH. All rights reserved.



Diavik Diamond Mine, North West Territories
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The Future of Canada's North

reNewsAmericas 8 October 2012

canada

Diesel bills
spur wind
hopes in
far north

Yukon and Nunavut territories
are exploring a number of publicly
funded projects. Diavik Diamond
Mnes:smmwh:kmthehom

stretch on the first ind
size Arctic wind project in the
Northwest Territories.

“We are in the final stages
of commissioning and have
targeted October as the month

by road for eight or nine weeks a
year.

saving C$5m to C$6m a year in

All turbine components were fuel costs.
trucked in last winter over a The government of the
6oo-kilometer temporary ice road Northwest Territories is working
built across the tundra and lakes.  on a number of small early-stage
The cold-climate turbines, which Mnddmsdschmrmote
are guaranteed to operate down to  settl
mmus4odegmescdsms,wdlbe The Ross River Dena Council
integrated into an existing diesel d federal funding to

d system. “The turbi devel ] wind and run-of-
luve ptodlwed over 250,000kWh  river hydro projects in conjunction
to date,” said McLachlan. with the proposed Selwyn
Diavik, a joint venture between  Chihong zinc-lead mining project,
mining giant Rio Tinto and Harry  which straddles the Yukon and
Winston Diamond Corporation, Northwest Territories border
expects the 9.2MW wind projectto  The First Nation group
reduce diesel generation by 10%,  plans to create a clean energy

opportunities to develop
generating facilities throughout its
traditional territory.

Yukon Energy is developing a
zmv-mdpmjectaﬁd:dm
(formerly Ferry Hill) near Stewart
in 2011, Initial data shows a
10-turbine array could produce
about 56GWh /year.

Yukon Energy said high costs

this project shelf-ready for a time
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Thank you for your attention. E - NEABACOU

www.enercon.de

L s | info.canada@enercon.de
T 1-514-ENERCON (363-7266)
7 & 4
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