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Why a new CC test center?

\

Sweden has extraordinarily good conditions for a full scale
cold climate test center

1. Large potential for wind power in CC regions (40 GW according to
IEA estimate) but the expansion is dependent of proven and
reliable technology.

2. No full scale CC test center available in Europe today.

3. Need for cold climate test center for research, test and certification
of turbines and components is identified.



Project timeline

‘\

Caacibili v of condit

Pilot study of implementation
Investment decision and Permit
Planning and Construction
Start of operation

2012-2013
2013

2013 -2014
2014-2015



CC Test center consortia members
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What do we plan to do at the center?

\

Two main activities:

1. Atest area with turbine locations prepared for
development, validation, prototype testing or
certification of wind turbines or wind turbine sub
systems.

2. Research turbines available for research institutes for
test and research purposes to evaluate and verify
theories , models, products and innovations etc.



A test location will include

Local roads

Grid connection

Test shed



Research challenges to address

\

« Effects of and actions against ice on blades,
structures and instrumentation.

« Effects of low temperature or extreme wind speeds

* Risks for accidents related to ice, ice throw and cold
and harsh environments for people



oV AW

Achievements in the pilot study

o

A localization analysis based on relevant data such as ice hours,

temperature data, wind data, relevant infrastructure, conflicts of
interest etc.

Clarification of the national and regional permitting process for a
CC wind turbine test center.

Early dialogue with turbine OEM:s.
Early dialogue with university's and research institutes.
Produce a proposal for financing and owner structure

Establish a network for exchange of experiences with other test
centers, R&D institutes and certification bodies.



L ocalization

What factors have we looked at?
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\

High probability for ice growth over a long period
High probability to get the necessary permits
Grid connection to a reasonable cost

High probability for extreme low temperatures
High probability for extreme wind speeds

Close distance to relevant infrastructure (airport,
main road, hotel etc.)

Other relevant factors



Input data for

localization analysis

Ice hours
Average wind speed
Extreme wind speeds

National parks etc.
Military restrictions
Flight restrictions

Distance to town
Distance to road
Distance to airport
Distance to grid
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Three regions included

—

Localization analysis included:
* Norrbottens lan

* Vasterbottens lan

e Jamtlands lan

Ice threshold at min. 350h - 10g/m/h
Initial result >600 areas

Including infrastructure, stop areas
and a minimum size gave ~60 areas

Discussion with local government
resulted in a short list with 5 areas



Finding the right place is a callenge

High plausibility forice
= high mountains

High mountains =
# Challenging terrain
* Restricted areas

+ Distant from
infrastructure




lce Hours

Location

Minimum hours with

low ice

Average hours with
low icing

Average hours with
medium icing

Average hours with

heavy icing

Hours cold
<-10°C

Hours cold
<-20°C

Hours cold
<-30°C

Alternative A

Alternative B

Alternative C

Alternative D

Alternative E
Techno Centre
Canada

595

709

588

379

492

No data

787

955

818

586

793

640

Wind Conditions

Location

Wind direction

Average wind

speed 80 m, m/s

309

401

340

143

295

No data

Average wind
speed 100 m, m/s

No data

Average wind
speed 140 m, m/s

990

980

593

813

992

No data

Extreme wind
h>20 m/s

51

55

30

45

34

30

Extreme wind
h>30m/s

<1

<1

<1

<1

<1

No data

Extreme wind
h>35 m/s

Alternative A

Alternative B

Alternative C

Alternative D

Alternative E

NW (with SE)

W (with E and SE)
NW

W (with E and SE)

w

7,75
6,96
9,13
7,98

7,96

8,15

7,34

9,54

8,41

8,44

8,61
7,76
10,13
9,06

9,02

110

89

129

19

58

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1






Socioeconomic analys

RAPPORT 2012- 12:20

Samhiillsekonomisk Kalkyl - SEK™
Testcenter for Vindkraft i kallt klimat

Sammanfattning

Testcentret ar under pr ing och stir infee sl av lokahisering och direfer

uppbmgmﬂ och drift mrummnnm firana enng och pealtsos affirfrige
S testverksmbet 1 3l idiman kan sakerstalias

JJC Suerige AB bar & Projeidet Tedcenter fir windkaaft ¢ kallt Klimat mia
Scandranan Wind AB ulfirt en SEX™ ( Samball sonoeek kalkyl) aveeende
tvé olska scenanos e lokalisenng av ot Testcentm fiir vindlasft § kallt Klimat
med en omfittning om 6 positioner fir indiaaftverk pi en zamlad ate

Berakningama hasers pa hela kedan 1 genomforandet frin projeitenng wa
eatlenng och eferfiliande lngaktiga dofl av windkratpaeken

Antalet vadkrafiverk och drf pi ste ser [dadant f men lokaliseing
daljer dgit

Ides forss ] 1, vizar beritkringuma att det under en
lﬂhwmdgmmamw&umﬁmhun“mﬂnlm
loonor | derms swnena inglr e &dig sandall seboononinsks effekt B sernce,
underhdll, reparationer sant e dynamisha efftider som motsvararca 1,3
Mkrdir. For lodali seringnecemnpel 2 Wir den sanfade snhalleskonenides
effeiten 92 Mk,

Lokaliseringsalternativ | och 1 daljer aig framfnmlit it vad galler avsind tll
hamn och vagarickrang pa ate sunt i tllgingen 2 [okala underl everantorer och
entrepeendeer | natomeddel. Altenativ | har sdag oo mer gynesam mfrastouktue for
it kam detta

Det totads symhdll svarded &r berakrat for vindknfipackens mmeta berakmde
livslangd pé 20 &r. Vardena till fors samballsskonomin totalt om etablettngen
genomftey och dnvs enligl den planerade affirsmodedlen. Upp $1l ©3 38 %6 av det
todals Bngsikh ga wirded kan kopplas bl den kerenunala och regionala ekonosnin
o Eopgetens och fretag firas ate Hilg Ovaga varden Wil fors Staten.

Syssd sttrungseffeictermn N e att byggande av de 6 verken | altemntity | ger totak
202 heldrsarbeten i dreidt och indieekt effekt i Svenge. For sltematsy 2 shgs

\

212 heldrsarbeten. | de bida akervativen tlkoenmer fir Yngaktig dnft,
underhil] pa ate och jobb koppladstill d= dynamalka effeiderna under 20 37, ca
62 direkta och ind kel helirsarh eten.

Socioeconomic benefits:

Test center activates estimated

to generate:

€ ~10 Million to society over 20 years

Generating:
~200 direct and indirect jobs in
building phase

~60 direct and indirect jobs in
operation phase



‘\

Finalize discussions with:

* Local governments
* Land owners
* Reindeer breeders
* Etc.

Permit process

Projecting of civil works

Construction
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