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Manitebha Wind

WindEarms - Why Wind?
Glokal, NerthrAmerican and
Maniteha Perspective

The Benefits and Challenge
Wiat s  happening in
Manitena

SUmmary.




Why Wind?

4 Large scale wind power
generation Isiene of the
Most competitive ferms
off renewable energy. ‘

5 Jirendifor dustrialized
countriesitorreduce
emissions

s Prevides diversity for
U hydroe generated
electricity

5 Security offeneray.
Supply.




\What are the factors influencing a
Wind fiarm?

Quality: e wind
resource

a Average wind speeds
s Capacity fiactor

Economies of scale

s Larger projects generally.
have more favourable
economics

flechnolegy.

s Cost offwind has dropped | f
50% In 15 years A e




Factors...

Cost off competing
generation

s Maniteha has the lewest hydre
rates 1 N.A.

Transmission
capanilities

x Need to transmit and distribute
the energy.

Envirenmental
conslderations

= Emission reductions
= Clean Air

m lLLower CO2




..and wind and hydre generation
are very complementary

m Winairs
Intermittent

s Wind reguires to
pe firmed and
shiapead

s [Hydro reservoirs
previde storage
fior generating
pPoeWer When the
wind 1s: blewing




Erom a glebal perspect

Wind IS/ the fastest growing energy
source — 25-80% over last 10 years
U.S. $23 hillion annual sales
Employs ever 150,000

85,000 turbines Installed: in over 50
countries

Over 74,000 MW el installed capacity
meeting the needs of 31 millien
neuseholids



Cost per kWh (cents US)

Improevements in technoelogy and larger
turbines are driving down costs

(over 50% in the last 15 years!)
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In fact, modern wind turbines have
plades larger thian the wings: ofi a
Boeeing 747!




And as wind becomes more
competitive, more is installed
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Europe has 65-% of the worlds installed
Wind capacity, but Canada has anout
50,000 VMWW el-developable Wind poewer

13% 2%

15% O Europe

0 Rest of World
Ou.s.

B Canada

0%

Manitoba Hydro has 5,000 MW of capacity

Canada has over 1,460 MW of installed Wind
Capacity

Source: GWEC, 2007



As a result, about 75- 80% of the
manufacturng Is In Eurepe

Others [ Cros,
Siemens (D)_/ () 6%
Nordex (D) I D1%
GE Wind (USA) | AT 1 196
Enercon (D)_/ 16%

Gamesa (ES) I 19% 0%
Vestas (DK) & ()
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But Canada Is becoming a world leader
N tetal Installed wind capacity.
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To help grow the industry in Canada, the Federal
Government Supports Wind through the
ecoENERGY for Renewable Power program
(Wind Power Production Incentive (WPPI))

Announced in theJanuanry: 2007 budget
Avallable to electricity producers for the first ten years ofi a project
Designed to DuperL rougnily S000 VW o Wind Power:

Igible recipients will receive 1 cent / kWh off production over ten
Vears
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A wind turbine includes

ROLOI

= a hub with 8 'blades, that
conVverts wind eneray.
Inte shait eneray.

Nacelle

s contains drive train,
gearbiex & generator

ewWer

s SUpports nacelle and is
80Imeters high

Electronic Controls




A 100 MW windfarm Is made of a
series of turbines

Turbines are typically 1.5
— 2.5 MW

100 VN wWinidfarim weuld
nave about 40-75 turbines
& Woeuld ececupy. aneut 25
Sections of land (25
sguare miles)

Wind turlbines; typically,
feguire a minmun wind
speed of 12 - 14 km / hour

10 generate electricity




Windfarnm Development hias 2 Phases

Pre Development phase includes:

community censultation

selecting the site

assessing the winad

securing theland (land lease agreements with
QpLIenS)

environmental licensing process

fegulatery approvals and permits

Initial ecenomic analysis



Windfarnm Development hias 2 Phases

Development phase. includes:

1 tramsmission studies

s [nterconnection designs and agreements
a Pewer Purchase Agreements

m SyStems engineering

s geotechnical studies

x (Urbine selection and procurement

1 finalizing preject econemics

§ construction centracting

x financial clese



Some of the benefits include

o Minimaliimpact on
the'lana

« Minimallimpact on
local plants and
animals

o Well received lhy
Uralfcommunities
and Iis. cempatinle
WIth farming Sector

TN ART AR

55
2
b
FE
'é':
8

f
8
Ep
&

Fa MY T

A e £

2% i~ | A A " R AT A U | NN AL TR e | S
. s = ==l
i " = -__- T i
|
El

s 0 VW
sy
o
»




Additional benefits include

@ffers significant
annual revenues to
landl oWRers

Contributes to a
muRIcIpality s tax
base

Environmentail
Benefits




Additienal benefits include jols

 A100 MW wWind farm
Withra capital |
Investment of ever $200"
million willl create

m 280 persen years of
empleyment duing the
CONStruction phase

a 30 additionalleRgeing
positions to support and
maintainthe eguipment

Source: Manitoba Bureau of Statistics



SO What are the challenges?

\WinRndmust e cost

effective

a Manitoba Hydrer currently
offiers ene of the lewest
electricity rates; i North
America

Wind Is
Intermittent

s And In moest case he firmed
and shaped’ by the main
SOUIrCe of generation
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Whiat IS happening in Maniteha?




Whiat IS happening in Maniteha?

Iihe St Leon Preject

9O IVIW preject s, bullit withr 63 Vestas 1.65
VNV tUirsines

Over $200 millien in' capital Investment

Produce 370.4 gigawatt heurs of electricity.
® eneugh to supply energy. to; 35,000 hemes

Project could displace 370,000 tennes; off CO2
firem| thermal coall plants



Whiat IS happening in Maniteha?

Aboeut $30 millien ini federal support

threug
$15 mi
$14 mi

AWPEPPI
IGRITAI pProRENtY: taXxes

len In previncial Inceme tax

$5 millien; in capital tax
$12 million 1n proevincial sales tax



Whiat IS happening in Maniteha?

And lecalllandewners withr tuiibines and gt
e Ways en thelr properties will receive
annual payments oft $10 millien ever 25 years

IIhe preject Is owned By Algenguin: Pewer
lRceme Eund



Whiat IS happening in Maniteha?

Over 50 met tewers up or helnglerected
moniterng Wind threughoeuts SWW-NManiteha
anadi thelnterlake

lIhere are over 40 proponentss actively
developing projects

TThese represent anoeut 10,000 VIV of
potential projects

Source: EOI Responses,
March 10, 2006



What 1S happening in Maniteha?

u The Prevince and
Maniteha Hydre have
annoeunced that a REP
fior 300 MWW will be
going eut this winter

¥ Three further |

~ allocations of 200 MW

eachs are targeted for 2

2013 — 2018 =



What IS happening in Maniteha

continued...

EUture phases; of
Manitenars wind
strategy will'include
community: vasead wind
Projects

Energy Development
IRItative: 1s; cuirenitly
Working on a poelicy for
community. prejects
Whlch may includera
couple ef'small
community: pilot
pProjects



To Sum it up!

Wind is ene of the most
competitive forms of
renewanle energy.

Tfhe sector Is a growih
Industry.

Manitoba has a world class
resource

Manitelba Hydro has very.
good firming andishaping
capabilities and very good
transmission capanilities

Maniteha is well positioned
to e a glebal leader in wind
generation
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