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Vind-effekt versus nedisning
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Stillestand:
2 man efter
upprepade
nedisningar
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Is the wind energy potential in cold climates significant?

1. Vattenfall Power Consultant, VIND 2007 (Sandberg), V>6 m/s (h=71 m)

# of projects = 4987
Open terrain
Forest

Normal climate
9 %
86,4 %

Potential [557,6 TWh]
Open terrain
Forest

Normal climate
4.4 %
925 %

* Defined in GIS terms as an altitude interval

Cold climate
0,04 %
3,0 %

2. Vindkompaniet, potential study, V>7 m/s (h=71 m)
Majority of projects in the cold climate region's open terrain and forests
10 times higher potential than easily accessible off-shore

3. Definition of wind energy in cold climate according to IEA (2003)
"Wind turbines in cold climates refer to sites that
have either icing events or low temperatures outside
the operational limits of standard wind turbines.”
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"~ Jag vill pasta att
det véarsta ljudet
kommer nér det
varit tbvader och
sedan slar om till
kallt. Klara nétter
verkar det vara
som om ljudet gar
fram lattare.”
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- Nedisade blad bullrar mera p.g.a. turbulent gransskikt
- Stabil atmosfarisk skiktning -> risk for cylindrisk ljudutbredning
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Den forsta
vindenergikonferensen
med inriktning pa kallt

klimat; BOREAS |,
arrangerades i finska

Hetta 1992

Hur kan det komma det
sig att nedisnings-
problematiken annu inte
ar lost?
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Elforsk tar upp
nedisningsfragan 2003
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Rekommenderat riskavstand (ref: WECO)

Figur 51. Rekommenderat
riskavstand for iskast nar o
vindkraftverket ar igang. [ + .

Kalla: WECO och DEWI.

58 (80)

Figur 52. Rekommenderat
riskavstand for iskast nar

vindkraftverket star stilla. +
Kalla: WECO och DEWI. ' V
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Iskaststatistik fran Giitsch (CH)
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COST 727 - synoptiska nedisningsmatningar

sSmz

KOO0 —14mMO —

Vindkraft i kallt klimat - Internationella erfarenheter och forskningslaget Vintervind 2008, Asele, 17-18 mars 2008



WindREN AB

In God we trust, all others must
provide measurements!

Vi tror pa Gud, 6vriga maste
visa matresultat!
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Matningar i Schweiz 2006/07
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Matinstrumentklass bor valjas med hansyn tagen till plats och krav

Instrument classification
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Studnice (CZ) - The longest icing measurement series in the world

Studnice 800 m, n=59

80/81 90/91

40/41 50/51 60/61 70/71
—> t(years)
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Utvalda master for synoptiska nedisningsmatningar Sverige
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Gron farg indikerar
omraden som vi har agnat
signifikant
uppmarksamhet.

Det kanske inte ar sa
underligt ifall
nedisningsfragan annu
inte ar [0st?
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t Tillverknings-
kapacitet

* Tillverkarna kan forvantas losa
nedisningsproblemet forst nar ovriga, mindre
kravande, marknader ar mattade.
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Pilot study of icing on
the Uljabuouda hilltop in
Arjeplog, Sweden

Goran Ronsten, FOI
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Aviation
icing
forecast

every
3rd hour

Vindkraft i kallt klimat - Internatior

T SIGWX CHART VALID 21UTC 2006-03-26
o SFC-FL400 ISSUED BY MET OFFICE ESSA

A ridge of high pressure stretches from the Baltic
States in over central and northern Scandinavia with
mainly fair weather. The warm fronts in the southwest
are moving to the NE with IMC and icing. /IB

Notes
1. Heights in FL. BLW FL50 in feet/100.
2.K and CB imply icing and turbulence.
3. All speeds in knots.
4. IMC not detailed in MON areas:

© SMHI
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Number of estimated active icing hours
VTT and SMHI/FOI

Plats Medelantal aktiva nedisningstimmar per ar
VTT SMHI/FOI, 200409-200602
Aapua 600 795
Olostunturi 800 731
Uljabuouda W 475
Viscaria 200 632
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Resolution in Hirlam has gone from 22 over 11 to 5 km *

The height contour plot shows elevation at Rodovalen
and the Hirlam grid at 50 m and 22 km resolution respectively

* The resolution used = 11 km
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Pagaende och framtida aktiviteter - Sverige

« |EA RD&D Wind, Task 19 - Vindkraft | kalla klimat 2003-2008
» Forstudie - nedisningskartering maj 2008
« Produktion fran Aapua eller Langa -> |IEA Task 19 2008
 COST 727 - Atmosfarisk nedisning av strukturer 2004-2009
* Nedisningsmatningar | en Teracommast i Sveg 2008-2009
» Utveckling av Combitechs islastgivare IceMonitor -2009
» Utveckling av HoloOptics isdetektorer -2009
 Avisningsprojekt - MW Innovation -2009
« Uljabuouda -2009
 Vindpilotprojekt i kallt klimat 2008 -
« Hangivna vindturbintillverkare ?

Klarar vi 10 TWh vindkraft i kallt klimat till 2020 utan avisning?
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Mera information

COST 727 - Atmospheric Icing of

Str UCtur es Atmospher::cljcsi:g-liz Structures
http //WWW COSt72 7- Org/ Measurements and data collection on icing:

State Of The Art

December 2006

IEA RD&D Wind, Task 19 -

A compilation of the contributions of the Working Group 2 participants:

Wind Energy in Cold Climates

G. Ronsten (Sweden)
. switzerls

wvarel
B. W (Germany)

http.//arcticwind. vit.fi/
- State-of-the-art report, 2003

L. Makkonen (Finland)

« Recommendations for Developers, 2005
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