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Why we need to solve the icing issue
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Ashamed of ad i Vattenfall promotes lignate WindREN

Peter Franke,
Spreewaldkoch aus Werben:

Unsere Gaste
sind mir wicht
Es gibt gute Griinde, To
die Lausitz schmack U mat
Was uns dabei hilft? Die Braunl
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Evolution of wind energy
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EDUCATION
|5 IMPORTANT BUT

|5 IMPORTANTER
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FFAP-A 1006

Geometry and Installation in Wind Tunnels
of a STORK 5.0 WPX Wind Turbine Blade
Equipped with Pressure Taps

Gdran Ronsten

2375mm

2000mm

% FLYGTEKNISKA
FORSOKSANSTALTEN

THE AERONAUTICAL RESEARCH INSTITUTE OF SWEDEN
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The Himmelskampeffect The influence of rotation
on the rotating blade on Cp near the tip
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FFA TN 1995-03 FFA TN 1995-03
N . . . Comparison of non-rotating and rotating cases
Aerodynamic Section Characteristics Lift coctficient g E30%
ift coefficient as function of angle of attack
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——LFE4

FLYGTEKNISKA
FORSOKSANSTALTEN

The Aeronautical Research
Institute of Sweden

FFA TN 1990-15

COORDINATES AND CALCULATIONS FOR THE
FFA-W1-xxx, FFA-W2-xxx AND FFA-W3-xxx SERIES
OF AIRFOILS FOR HORIZONTAL AXIS WIND
TURBINES

by

Anders Bjorck

FFA-W1-242

—
Stockholm 1990
FFA-W1-271/
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Q2 OX20s wind p
Large-scale, cost-effective wind

Enrey Agency energy development

In icing climates,

Goran Ronsten

2008 - 2015

8 MEuro




Swedish
Energy Agenc

Wind pilot projects: 70 Mu over 10 years

20 verk
40 MW

From offshore to cold climate and forests
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Shares of RE, 2005 and 2020

Why renewable energy?
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Why Sweden and Holland failed in wind energy development

ENERGIFORSKNING

Experiences

chall enges

Kdrnkraftens vara eller inte vara har
lagt en hamsko pa utvecklingen av
fornybar energiteknik i Sverige. Det
tillsammans med en felaktig tro pa att
alla problem &r tekniska, har lett till att
Sverige inte har omvandlat forsk-
ningsresultat till nya produkter och
tjdnster.De svenska satsningarna pa
férnybar energi har ocksa varit for en-
sidigt inriktade mot forskning och for
lite har satsats pa att astadkomma
vaxande marknader.

Det menar Anna Bergek, som nyli-
gen doktorerade pa hur marknader
skapas for fornybar energiteknik.

"Karnkrafttraumat” har
satt stopp for utvecklingen

Anna Bergek,
Chalmers (2002).

1.

No home market

Too few
manufacturers

A nuclear trauma
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EU targets will not be reached without a clear roadmap
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Production, TWh

Annual German & Swedish wind energy - Swedish and Finnish nuclear energy production

. =—Swedish nuclear [TWh] =—German wind energy [TWh] T C.an.v.vmd make a
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Sweden
Installed power
per region

Q1, 2014

2017 scenario

Blue Installed

Red Constr.

Green Permits
Applied

Installed power per electric region
Dec 2017, Base scenario

MW
3000

Status per 2014-03-31

Under tillstandsprévning

Med alla tillstand

B Under byggnation
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Examples of measurements and existing icing data

25 Annual maximum ice load (kg/m)
Studnice 800 m, n=59

0- |
40/41 50/51 60/61 70/71 80/81 90/91
—>» t(years)

Czech Republic (Studnice), 1940-1999
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ELFORSK WindREN

.........................................

First Swedish

' i Svenska erfarenhet indkraft
experiences of iced up o K pdonn. ke
wind turbines (2004) och avisning

Report available from
Elforsk (Swedish only )

Most references from
Boreas (Finland)
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Deicing in Are (SE)
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WindREN

Access challenge
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What is going on?
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We d o nwant to stay onboard!
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INdREN

Ilcing on a
lighthouse
in the Bay
of Bothnia
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o2 The main challenge in Sweden
IS icing, not low temperatures
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>25% wintertime energy production losses, V82-1.5 (Aapua)
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] WindREN

20
| lceinfluences
1 production -1
] hour data
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Missing icing
data

Ciritations:
conflisting
nterasts

The Big
Picture

Wind resaurce
assnssmont
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2d to predict, detect and remove icing
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WindREN

i
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| : WindREN

— Kjeller
Vindteknikk
presented an
iIcing map for
Norway
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CCMBITECH WindREN
Unigue measurements of icing versus height

Sveg icing measurements, March 5-8, 2009 —— T (), h=15m
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Lérdag 29 december 2007 LUDVIKA 5 !I n d R E N
DOmd

for vald

mot

poliser

GRANGESBERG
Vilkorlig dom och 75
timmars samhalls-
tjanst.

Det blev straffet
nar en 22-arig man
fran Gringesberg
domdes av Falu tings-
ratt misstankt for
vald mot tjansteman,
forsok till dito och
valdsamt motstand.
Detvar i november fmra
dret som mannen kom i
delo med polisen utanfor
Me Donaldsi Ludvika.
En polis knuffades om-
kull och slog sigbland
annat  ryggen, hften
ochienam.

But we don’t want to see this....

The Newspaner

Wind turbine kills young skier in
north Sweden

Umea 9 February 2011

A 5 year old girl out skiing with her parents was killed
yesterday in western Lapland as she was hit by a huge
ice block falling off a nearby wind turbine.

maji & ska den
domde i ett annat sam-
[ — St g gt et manhang 1 udvike ha
blivit vildsam mot en
Det j frin vie i j Katrin Karisson, hiir med sin man Janne Furunds och bamen Emilia "
R, R S L D e s e I D I R G| S st e och Eina, trider nu fram och ger numjoproblemet ett ansikte. o FOTO: FREDRIK LARSSON E&tﬁifn':‘:'jsﬁ‘(\:afé
triffa.
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[ Idet fallet blev beshu-
tet att dralet ogillades.
12 | Winterwind 2011 | 2011-02-09 s . i
VATTENFALL ‘s - Ortjdrnsbor svart stérda av vindkraftverken Misstinkt for

orovt rattfvilerl

___ / Operation, maintenance and repaic i»/_______ -

Legal
conside- Repair?
rations

Ice or low Prod. losses, || Fatigue
Danger? actual & 9
loading?

forecasted?

temp?
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Leading
edge?

Leading
edge?
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Yes No
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WindREN

L e t sets
things
straight
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THE MACHINERY DIRECTIVE SAYS...

DIRECTIVE 2006/42/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 17 May 2006

on machinery, and amending Directive 95/16/EC (recast)

”Machinery must be designed and constructed so

that it....can be operated, adjusted and
maintained without putting persons at risk”

Risks due to falling or ejected objects

Precautions must be taken to prevent risks from falling or ejected objects.

- 4 | WINTERWIND 2011 | 20110209
COPYRIGHTOPOYRY POYRY POWERFOINT 2010 TEMPLATE 4
17 JANUARY 2012

:

WindREN

Prosecutor:

Wind turbines do
fullfill the EU
machine directive
although they
throw ice.
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Safety distances due to the risc of ice throw (ref: WECO) e

Figur 51. Rekommenderat R .
riskavstand for iskast nar
vindkraftverket ar igang. d —_— ( D + I ’ ) e 1 . 5 Otatl ng

Kalla: WECO och DEWI.

58 (80)

Figur 52. Rekommenderat

riskavstand for iskast nar D 2 ’ ’ S d ”

vindkraftverket stér stilla. +

Kalla: WECO och DEWI. tan Stl
d=Vv
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WindREN
Arisk assessment can be presented in a similar manner as noise

Experiences and chall enges wGdtahRavi sitde ri ,ar Wisn d RE N124 8Acawir finsl toefaréndks



REDOVISANDE DOKUMENT
FOI: E62137, Skellefted Kraft: 2006-03-17, SSP
Dckumentyp  Sidnummer

FOI MEMO 1(30)
Foérstudie av nedisning pa lagfjallet Ulj da i
Arjeplogs kommun

Datem Memo rummer
2006-04-15 FOI Memo 1703

Forstudie av nedisning pa lagfjillet Uljabuouda i Arjeplogs

kommun

Vamingsskylt vid vindpark néra Kassel, Tyskland, november 2003 . Foto: Géran
Ronsten

FOL IC Anette Nas

Redovisande dchument, 20060601, Upiva 1.1
Godundw CO oy

Experiences

FOL AC Monica Dahlén

Sandlista: ~ Skellefted Kraft AB, Stefan Skarp

and

WindREN

Pilot study of icing on the
Uljabuouda hilltop in Arjeplog,
Sweden

Goran Ronsten, FOI

Deicing required
10 X 3 MW WinWInd
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_ _ | | WindREN
Are signs, sirens and lights enough to prevent accidents?

o
LA
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Ice can fall from the tower
and the nacelle

Ice can damage stairs
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A car roof hit by a piece of ice
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