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Vattenfall Power Consultant

As Sweden’s leading energy consultant
we can manage wind projects from
scratch to operating turbines

v" Planning

v Wind measurement
v’ Site layout

v" Project management
v Procurement

v Contracting

v" Building

v' Follow up
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Wind turbine (personal) safety

* The Machinery Directive 2006/42/EC

« En 50308:2004 Wind turbines — Protective measures —
Requirements for design, operation and maintenance

- - * AFS 2008:3 Maskiner
HEEE
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In the pipeline...

Revision of the En 50308
Wind turbines

Protective measures — Requirements for design, operation and
maintenace

- update of content

Stem — Stromsund:.
- harmonization with the new MD

Competence group on maintenance and safety
- draft beforé summer 2011
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Wind turbines and safety

2. Public or 3rd party
« Hit by falling object
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Risk - Possibility

Risk < probability for something bad to happen x the consequence

®

Possibility < probability for something good to happen x the consequence

©
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Are wind turbines dangerous?

Figures from Caithness Windfarm Information Forum:

In 10 years of production they report

- 40 fatal incidents

- 68 human injuries

2001 — 2009 total wind production 1300 TWh

Assuming average power 400 kW means 3,3 x 10° operating hours
= 3,1 accidents/100 million operating hours

Traffic incidents in Varmland (Sweden) 2008, population 312.000

- 28 fatal incidents
- 1970 human injuries

290.000 people spend 1 h/day in traffic = 100 million operating hours
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Risks for the public

Ejected parts from
*jce
* loose items

e collapsed turbines

Has anyone heard of any private person being hit by such parts?
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Any ice incidents at Fjallberget 34 MW windfarm?

Googling on "accident, skiing, Ljungasen” resulted in the news that
skier collided with car! It is good news for us all that cars are not
covered by the MD.

Dalarnas Tidningar E. &~

Nyheter/ Ludvika

Skidakare kolliderade med bil

LIUNGASEN

En dldre man, hemmahdrande i trakten, fick pd
siindagen firas i ambulans till lasarett for vard efter att

som skiddkare ha kolliderat med en bil i ndarheten av GO()S{C-mnﬂmar
sparcentralen pa Ljungdsen.

s Rabattkuponger
= Kommentarer {3) Stockholm

1 erbjudande/dag,
Det var vid 11.20-tiden som lansalarmeringscentralen (LAC) l6jligt 1&gt pris Det
fick bud om handelsen och dirigerade ut en raddningsstyrka.  gasta gy Sthim till

Olyckan intraffade ett 100-tal meter nordvast om

; - T 7 20-70% !
k d tt av skid k A ; L
parkeringen dar ett av skidsparen korsar vagen e e
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The 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.
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Wind turbines can cope with the MD

Miljadomstolen vid Vanersboregs tingsrdtt har den 9 mars 2010 i mal nr M 3735-00 avgjort ett mal dédr
det vrkats pa forbud mot uppférande av vindkraftverk pa grund av bland annat

skyddsanordningar och olveksvisker enligt EU:s Maskindirektiv (2000/42/EG) och

Arbetsmiljoverkets foreskrifter (AFS 2008:3). I det avgérandet har Miljédemstolen

konstaterat att direktivet och foreskriften, vid en miljébalksprévning, inte utgér hinder mot att uppfora
och driva vindiraftverk.

The Swedish Environmental Court has concluded that the MD is no
obstacle for building and operating windfarms.
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But we don’t want to see this....

The Newspaper

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.

Gfoko dfjikjdsglkd dfkisgjldfijdfikgj sfkgjsdikfgjlkd; fj

Gijfk jdfsljjerk sdfgusd fidslkjgl asdfjg jsdfpgjp jgspdfipdf dfgipdfoigp dfgpp
Gfoks dfjlkjdsglkd dfklsgjldfkjdfikgj sfkgjsdikfgjlkdj fidgsdkifgjklj Idfkgjldksj
Gifk jdfsljjerk sdfgusd fjdslkjgl asdfjg jsdfpgjp jgspdfijpdf dfgipdfoigp dfgpp
Gfoko dfjlkjdsglkd dfklsgjldfkjdfikgj sfkajsdikfgjlkdj fidgsdkifgjklj Idfkgjldksj
Gijfk jdfsljjerk sdfgusd fjdslkjgl asdfjg jsdfpgjp jgspdfipdf dfgipdfoigp dfgpp
Gfoks dfjlkjdsglkd dfklsgjldfkjdfikgj sfkgjsdikfgjlkdj fidgsdklfgjklj Idfkgjldksj
Gijfk jdfsljjerk sdfgusd fidslkjgl asdfjg jsdfpgjp jgspdfipdf dfgipdfoigp dfgpp
Gfoké dfjlkjdsglkd dfkisgjldfkidfikgj sfkajsdlkfgjlkd; fidgsdkIfgjklj Idfkgjldksj

ifqusd fidslkjgl asdfig jsdfpgjp jgspdfipdf dfgi
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Dfsgdfj jfdgl kifgld kidflgjdifg Kifdjgldfg kdfjglsdkf Ikjdfigl Kkfidglsdfl Ikdfiglkd
Jfldfksdiglsdfkjgldj+ idfsgi idfgigjkasdfd jdfkg! j dfgsdjj sdfiglisdkfig jfks! jfi
Dfsgdfj jfdgl kifgld kidflgidifg Kifdjgldfg kdfiglsdkf Ikjdfigl Kkfidglsdfl Ikdfiglkd
Jfidfksdiglsdfkigldj+ idfsgi idfgigikasdfs jdfkg! j dfgsdij sdfiglisdkfig jfks! jfi
Dfsgdfj jfdgl kifgld kidflgjdifg ifdjgldfg kdfiglsdkf Ikjdfigl Kkfidglsdfl Ikdfjglkd
Jfldfksdiglsdfkigldj+ idfsgi idfgigjkasdfo jdfkgl j dfgsdjj sdfiglisdkf
Dfsgdf jfdgl kifgld kidflgjdifg kifdj

Jfldfksdjglsdtk
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Safety integration procedure as per MD

Determine the limits of the machinery
|dentify the hazards

Estimate the risks

Evaluate the risks

Eliminate the hazard or reduce the risks

o b~ WO DN P
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Safety integration for a wind turbine (example)

Determine
the limits

Ice lumps from blade

' hitting persons and property
Identify

the hazards

Ice build-up: Large

Estimate Target within danger zone: Large

the risks

Evaluate Damage to property: Yes
the risks Damage to persons: Yes

Fatal accidents: Yes
Eliminate
the hazard
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Eliminate ice or
persons/property
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Safety integration for a wind turbine (example)

« Warning signs?

» Closed roads?

» Closed-down
turbines?
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Safety integration for a wind turbine (example)

My conclusion Il:

If the owner does not accept 5-30 % energy
loss...

A system for preventing ice build-up

IS a must

(to avoid fencing-in)
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