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kocikpcvkqp!cv!yqtm!

IgpgtcnaFguetkrvkqpa3/1.3/5a2.3OYazzJ|aGPat14/fqez!

!

yyy/ig.gpgti{/eqo!
!
Xkukv!wu!cv!
yyy/ig.tgpgycdng.gpgti{/eqo!

!
Cnn!vgejpkecn!fcvc!ku!uwdlgev!vq!ejcpig!kp!nkpg!ykvj!qpiqkpi!vgejpkecn!fgxgnqrogpv"!

!

Eqr{tkijv!cpf!rcvgpv!tkijvu!

Vjku!fqewogpv!ku!vq!dg!vtgcvgf!eqphkfgpvkcnn{/!Kv!oc{!qpn{!dg!ocfg!ceeguukdng!vq!cwvjqtk|gf!rgtuqpu/!Kv!oc{!

qpn{!dg!ocfg!cxckncdng!vq!vjktf!rctvkgu!ykvj!vjg!gzrtguugf!ytkvvgp!eqpugpv!qh!Igpgtcn!Gngevtke!Eqorcp{/!

Cnn!fqewogpvu!ctg!eqr{tkijvgf!ykvjkp!vjg!ogcpkpi!qh!vjg!Eqr{tkijv!Cev/!Vjg!vtcpuokuukqp!cpf!tgrtqfwevkqp!qh!

vjg!fqewogpvu-!cnuq!kp!gzvtcevu-!cu!ygnn!cu!vjg!gzrnqkvcvkqp!cpf!eqoowpkecvkqp!qh!vjg!eqpvgpvu!ctg!pqv!cnnqygf!

ykvjqwv!gzrtguu!ytkvvgp!eqpugpv/!Eqpvtcxgpvkqpu!ctg!nkcdng!vq!rtqugewvkqp!cpf!eqorgpucvkqp!hqt!fcocig/!Yg!

tgugtxg!cnn!tkijvu!hqt!vjg!gzgtekug!qh!eqoogtekcn!rcvgpv!tkijvu/!
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!
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Qvjgt!eqorcp{!qt!rtqfwev!pcogu!ogpvkqpgf!kp!vjku!fqewogpv!oc{!dg!vtcfgoctmu!qt!tgikuvgtgf!vtcfgoctmu!qh!

vjgkt!tgurgevkxg!eqorcpkgu/!

!
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!
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Vcdng!qh!Eqpvgpvu!

2! Kpvtqfwevkqp!//////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////!6!
3! Vgejpkecn!Fguetkrvkqp!qh!vjg!Ykpf!Vwtdkpg!cpf!Oclqt!Eqorqpgpvu!////////////////////////////////////////////////////////////////////////////////////////!6!

3/2! Tqvqt!//////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////!7!
3/3! Dncfgu!///////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////!7!
3/4! Dncfg!Rkvej!Eqpvtqn!U{uvgo!////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////!7!
3/5! Jwd!/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////!7!
3/6! Igctdqz!///////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////!8!
3/7! Dgctkpiu!///////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////!8!
3/8! Dtcmg!U{uvgo!////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////!8!
3/9! Igpgtcvqt!////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////!8!
3/;! Hngzkdng!Eqwrnkpi!/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////!8!
3/21! [cy!U{uvgo!////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////!8!
3/22! Vqygt!////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////!9!
3/23! Pcegnng!//////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////!9!
3/24! Cpgoqogvgt-!Ykpf!Xcpg!cpf!Nkijvpkpi!Tqf!////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////!9!
3/25! Nkijvpkpi!Rtqvgevkqp!//////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////!9!
3/26! Ykpf!Vwtdkpg!Eqpvtqn!U{uvgo!///////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////!9!
3/27! Rqygt!Eqpxgtvgt!//////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////!;!

4! Vgejpkecn!Fcvc!////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////!;!
4/2! Tqvqt!//////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////!;!
4/3! Rkvej!U{uvgo!//////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////!;!
4/4! [cy!U{uvgo!////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////!;!
4/5! Eqttqukqp!Rtqvgevkqp!///////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////!21!

5! Qrgtcvkqpcn!Nkokv!////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////!22!
!

!
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EQPHKFGPVKCN!.!Rtqrtkgvct{!Kphqtocvkqp/!FQ!PQV!EQR[!ykvjqwv!ytkvvgp!eqpugpv!htqo!Igpgtcn!Gngevtke!Eqorcp{/!
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2! Kpvtqfwevkqp!

Vjku!fqewogpv!uwooctk|gu!vjg!vgejpkecn!fguetkrvkqp!cpf!urgekhkecvkqpu!qh!vjg!IG!Gpgti{!)IG*!2'3OY!Rncvhqto!

ykpf!vwtdkpg!igpgtcvqt!u{uvgou!)crrnkecdng!hqt!u{uvgou!htqo!3/1!OY!vq!3/5!OY*/!

3! Vgejpkecn!Fguetkrvkqp!qh!vjg!Ykpf!Vwtdkpg!cpf!Oclqt!Eqorqpgpvu!

Vjg!ykpf!vwtdkpg!ku!c!vjtgg!dncfgf-!wrykpf-!jqtk|qpvcn.czku!ykpf!vwtdkpg!ykvj!c!tqvqt!fkcogvgt!qh!218!qt!227o/!

Vjg!vwtdkpg!tqvqt!cpf!pcegnng!ctg!oqwpvgf!qp!vqr!qh!c!vwdwnct!vqygt!ykvj!vjg!hqnnqykpi!jwd!jgkijvu<!

!

!
3/3!vq!3/5OY-.218o!

tqvqt!
3/1!vq!3/4OY-.227o!

tqvqt!!

61!J|! 910;5!o! 910;5!o!

71!J|! 910;5!o! 910;5!o!

Vcdng!2<!2'3OY!Rncvhqto!jwd!jgkijvu!hqt!61071J|!octmgvu-!htqo!3/1.3/5!OY!

!

Vjg!Ykpf!Vwtdkpg!Igpgtcvqt!)YVI*!gornq{u!cevkxg!{cy!eqpvtqn!)fgukipgf!vq!uvggt!vjg!ocejkpg!ykvj!tgurgev!vq!

vjg!ykpf!fktgevkqp*-!cevkxg!dncfg!rkvej!eqpvtqn!)fgukipgf!vq!tgiwncvg!vwtdkpg!tqvqt!urggf*-!cpf!c!igpgtcvqt0rqygt!

gngevtqpke!eqpxgtvgt!u{uvgo/!

Vjg!ykpf!vwtdkpg!igpgtcvqt!hgcvwtgu!c!fkuvtkdwvgf!ftkxg!vtckp!fgukip!eqpukuvkpi!qh!c!ockp!ujchv!dgctkpi-!

igctdqz-!cpf!igpgtcvqt/!Hkiwtg!2!ujqyu!vjgug-!cu!ygnn!cu!qvjgt!oclqt!eqorqpgpvu!uwej!cu!vjg!dgfrncvg-!{cy!

ftkxgu!cpf!cp!gngevtkecn!rcpgn!dqz/!

!

!

Hkiwtg!2<!IG!Gpgti{!2'3OY!Rncvhqto!ykpf!vwtdkpg!pcegnng!nc{qwv-!hqt!igpgtcvqt!
u{uvgou!qh!3/1.3/5!OY!

!
2!n!Jwd!!

3!n!Ockp!ujchv!

4!.!Igctdqz!

5!.!Igpgtcvqt!

6!n!Gngevtkecn!rcpgn!dqz!

7!n![cy!ftkxg!

8!.!Dgfrncvg!

!

!

&!

'!

(!
)!

*!

+!
,!
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3/2! Tqvqt!

Vyq!tqvqt!fkcogvgt!YVIu!ctg!qhhgtgf/!Vjg!218!o!tqvqt!fkcogvgt!jcu!c!uygrv!ctgc!qh!9-;;3!o3-!vjg!227!o!tqvqt!

fkcogvgt!jcu!c!uygrv!ctgc!qh!21-679!o3/!Vjg!218!o!tqvqt!ku!fgukipgf!vq!qrgtcvg!dgvyggp!9/38!cpf!26/;!tro-!

yjkng!vjg!227!tqvqt!ku!fgukipgf!vq!qrgtcvg!dgvyggp!8/78!cpf!26/79!tro/!Tqvqt!urggf!ku!tgiwncvgf!d{!c!

eqodkpcvkqp!qh!dncfg!rkvej!cping!cflwuvogpv!cpf!igpgtcvqt0eqpxgtvgt!vqtswg!eqpvtqn/!Vjg!tqvqt!urkpu!kp!c!

enqem.ykug!fktgevkqp!wpfgt!pqtocn!qrgtcvkpi!eqpfkvkqpu!yjgp!xkgygf!htqo!cp!wrykpf!nqecvkqp/!

Hwnn!dncfg!rkvej!cping!tcpig!ku!crrtqzkocvgn{!;1²-!ykvj!vjg!1²!rqukvkqp!dgkpi!ykvj!vjg!ckthqkn!ejqtf!nkpg!hncv!vq!vjg!

rtgxcknkpi!ykpf/!Vjg!dncfgu!dgkpi!rkvejgf!vq!c!hwnn!hgcvjgt!rkvej!cping!qh!crrtqzkocvgn{!;1²!ceeqornkujgu!

cgtqf{pcoke!dtcmkpi!qh!vjg!tqvqt=!yjgtgd{!vjg!dncfgu!ourknnp!vjg!ykpf!vjwu!nkokvkpi!tqvqt!urggf/!

3/3! Dncfgu!

Vjgtg!ctg!vjtgg!tqvqt!dncfgu!hqt!gcej!ykpf!vwtdkpg!igpgtcvqt/!Vjg!ckthqknu!vtcpukvkqp!cnqpi!vjg!dncfg!urcp!ykvj!

vjg!vjkemgt!ckthqknu!dgkpi!nqecvgf!kp.dqctf!vqyctfu!vjg!dncfg!tqqv!)jwd*!cpf!itcfwcnn{!vcrgtkpi!vq!vjkppgt!etquu!

ugevkqpu!qwv!vqyctfu!vjg!dncfg!vkr/!

Xqtvgz!Igpgtcvqtu!)XIu*!ctg!cvvcejgf!vq!vjg!uwevkqp!ukfg!qh!vjg!dncfgu!vq!kpetgcug!vwtdkpg!rgthqtocpeg/!Vjgug!

ctg!oqnfgf!rncuvke!xcpgu!vjcv!etgcvg!xqtvkegu-!cvvcejgf!vq!vjg!dncfgu!kp!tqyu!kp!vjg!kppgt!204!qh!vjg!dncfgu/!XIu!

kpetgcug!vjg!coqwpv!qh!cvvcejgf!hnqy!qxgt!vjg!dncfg!cpf!kpetgcug!kvu!ghhkekgpe{/!

Nqy!Pqkug!Vtcknkpi!Gfig!)NPVG*!ctg!cp!qrvkqpcn!hgcvwtg!hqt!ukvgu!tgswktkpi!tgfwegf!pqkug!ecrcdknkv{/!

3/4! Dncfg!Rkvej!Eqpvtqn!U{uvgo!

Vjg!tqvqt!wvknk|gu!vjtgg!)qpg!hqt!gcej!dncfg*!kpfgrgpfgpv!gngevtke!rkvej!oqvqtu!cpf!eqpvtqnngtu!vq!rtqxkfg!

cflwuvogpv!qh!vjg!dncfg!rkvej!cping!fwtkpi!qrgtcvkqp/!Dncfg!rkvej!cping!ku!cflwuvgf!d{!cp!gngevtke!ftkxg!vjcv!ku!

oqwpvgf!kpukfg!vjg!tqvqt!jwd!cpf!ku!eqwrngf!vq!c!tkpi!igct!oqwpvgf!vq!vjg!kppgt!tceg!qh!vjg!dncfg!rkvej!dgctkpi!

)ugg!Hkiwtg!2*/!

I?qu!cevkxg.rkvej!eqpvtqnngt!gpcdngu!vjg!ykpf!vwtdkpg!igpgtcvqt!tqvqt!vq!tgiwncvg!urggf-!yjgp!cdqxg!tcvgf!ykpf!

urggf-!d{!cnnqykpi!vjg!dncfg!vq!ourknnp!gzeguu!cgtqf{pcoke!nkhv/!Gpgti{!htqo!ykpf!iwuvu!dgnqy!tcvgf!ykpf!urggf!

ku!ecrvwtgf!d{!cnnqykpi!vjg!tqvqt!vq!urggf!wr-!vtcpuhqtokpi!vjku!iwuv!gpgti{!kpvq!mkpgvke!gpgti{!yjkej!oc{!vjgp!

dg!gzvtcevgf!htqo!vjg!tqvqt/!

Vjtgg!kpfgrgpfgpv!dcem.wr!wpkvu!ctg!rtqxkfgf!vq!rqygt!gcej!kpfkxkfwcn!dncfg!rkvej!u{uvgo!vq!hgcvjgt!vjg!

dncfgu!cpf!ujwv!fqyp!vjg!ocejkpg!kp!vjg!gxgpv!qh!c!itkf!nkpg!qwvcig!qt!qvjgt!hcwnv/!D{!jcxkpi!cnn!vjtgg!dncfgu!

qwvhkvvgf!ykvj!kpfgrgpfgpv!rkvej!u{uvgou-!tgfwpfcpe{!qh!kpfkxkfwcn!dncfg!cgtqf{pcoke!dtcmkpi!ecrcdknkv{!ku!

rtqxkfgf/!

3/5! Jwd!

Vjg!jwd!ku!wugf!vq!eqppgev!vjg!vjtgg!tqvqt!dncfgu!vq!vjg!ykpf!vwtdkpg!igpgtcvqt!ockp!ujchv/!Vjg!jwd!cnuq!

jqwugu!vjg!vjtgg!gngevtke!dncfg!rkvej!u{uvgou!cpf!ku!oqwpvgf!fktgevn{!vq!vjg!ockp!ujchv/!Ceeguu!vq!vjg!kpukfg!qh!

vjg!jwd!ku!rtqxkfgf!vjtqwij!c!jcvej/!
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3/6! Igctdqz!

Vjg!igctdqz!kp!vjg!ykpf!vwtdkpg!igpgtcvqt!ku!fgukipgf!vq!vtcpuokv!rqygt!dgvyggp!vjg!nqy.tro!vwtdkpg!tqvqt!

cpf!jkij.!tro!gngevtke!igpgtcvqt/!Vjg!igctdqz!ku!c!ownvk.uvcig!rncpgvct{0jgnkecn!igct!fgukip/!Vjg!igctdqz!ku!

oqwpvgf!vq!vjg!ocejkpg!dgfrncvg/!Vjg!igctkpi!ku!fgukipgf!vq!vtcpuhgt!vqtukqpcn!rqygt!htqo!vjg!ykpf!vwtdkpg!

tqvqt!vq!vjg!gngevtke!igpgtcvqt/!C!rctmkpi!dtcmg!ku!oqwpvgf!qp!vjg!jkij.urggf!ujchv!qh!vjg!igctdqz/!

3/7! Dgctkpiu!

Vjg!dncfg!rkvej!dgctkpi!ku!fgukipgf!vq!cnnqy!vjg!dncfg!vq!rkvej!cdqwv!c!urcp.ykug!rkvej!czku/!Vjg!kppgt!tceg!qh!

vjg!dncfg!rkvej!dgctkpi!ku!qwvhkvvgf!ykvj!c!dncfg!ftkxg!igct!vjcv!gpcdngu!vjg!dncfg!vq!dg!ftkxgp!kp!rkvej!d{!cp!

gngevtke!igct.ftkxgp!oqvqt0eqpvtqnngt/!

Vjg!ockp!ujchv!dgctkpi!ku!c!tqnngt!dgctkpi!oqwpvgf!kp!c!dgctkpi!ecr!cttcpigogpv/!

Vjg!dgctkpiu!wugf!kpukfg!vjg!igctdqz!ctg!qh!vjg!e{nkpftkecn!cpf!vcrgtgf!tqnngt!v{rg/!Vjgug!dgctkpiu!ctg!fgukipgf!

vq!rtqxkfg!dgctkpi!cpf!cnkipogpv!qh!vjg!kpvgtpcn!igctkpi!ujchvu!cpf!ceeqooqfcvg!tcfkcn!cpf!czkcn!nqcfu/!

3/8! Dtcmg!U{uvgo!

Vjg!gngevtkecnn{!cevwcvgf!kpfkxkfwcn!dncfg!rkvej!u{uvgou!cev!cu!vjg!ockp!dtcmkpi!u{uvgo!hqt!vjg!ykpf!vwtdkpg!

igpgtcvqt/!Dtcmkpi!wpfgt!pqtocn!qrgtcvkpi!eqpfkvkqpu!ku!ceeqornkujgf!d{!hgcvjgtkpi!vjg!dncfgu!qwv!qh!vjg!

ykpf/!Cp{!ukping!hgcvjgtgf!tqvqt!dncfg!ku!fgukipgf!vq!unqy!vjg!tqvqt-!cpf!gcej!tqvqt!dncfg!jcu!kvu!qyp!dcem.wr!

vq!rtqxkfg!rqygt!vq!vjg!gngevtke!ftkxg!kp!vjg!gxgpv!qh!c!itkf!nkpg!nquu/!

Vjg!ykpf!vwtdkpg!igpgtcvqt!ku!cnuq!gswkrrgf!ykvj!c!ogejcpkecn!dtcmg!nqecvgf!cv!vjg!qwvrwv!)jkij.urggf*!ujchv!

qh!vjg!igctdqz/!Vjku!dtcmg!ku!qpn{!crrnkgf!cu!cp!cwzknkct{!dtcmg!vq!vjg!ockp!cgtqf{pcoke!dtcmg!cpf!vq!rtgxgpv!

tqvcvkqp!qh!vjg!ocejkpgt{!cu!tgswktgf!d{!egtvckp!ugtxkeg!cevkxkvkgu/!

3/9! Igpgtcvqt!

Vjg!igpgtcvqt!ku!c!fqwdn{.hgf!kpfwevkqp!v{rg/!Vjg!igpgtcvqt!oggvu!rtqvgevkqp!encuu!tgswktgogpvu!qh!vjg!

Kpvgtpcvkqpcn!Uvcpfctf!KR!45!)fwev!xgpvkncvgf*/!Vjg!igpgtcvqt!ku!oqwpvgf!vq!vjg!igpgtcvqt!htcog!cpf!vjg!

oqwpvkpi!ku!fgukipgf!uq!cu!vq!tgfweg!xkdtcvkqp!cpf!pqkug!vtcpuhgt!vq!vjg!dgfrncvg/!

3/;! Hngzkdng!Eqwrnkpi!

Fgukipgf!vq!rtqvgev!vjg!ftkxg!vtckp!htqo!gzeguukxg!vqtswg!nqcfu-!c!hngzkdng!eqwrnkpi!ku!rtqxkfgf!dgvyggp!vjg!

igpgtcvqt!cpf!igctdqz!qwvrwv!ujchv/!Vjku!eqwrnkpi!ku!gswkrrgf!ykvj!c!vqtswg.nkokvkpi!fgxkeg!uk|gf!vq!mggr!vjg!

oczkowo!cnnqycdng!vqtswg!dgnqy!vjg!oczkowo!fgukip!nkokv!qh!vjg!ftkxg!vtckp/!

3/21![cy!U{uvgo!

C!dcnn!dgctkpi!cvvcejgf!dgvyggp!vjg!pcegnng!cpf!vqygt!hceknkvcvgu!{cy!oqvkqp/!Rncpgvct{!{cy!ftkxgu!)ykvj!

dtcmgu!vjcv!gpicig!yjgp!vjg!ftkxg!ku!fkucdngf*!oguj!ykvj!vjg!qwvukfg!igct!qh!vjg!{cy!dgctkpi!cpf!uvggt!vjg!

ocejkpg!vq!vtcem!vjg!ykpf!kp!{cy/!Vjg!rcuukxg!{cy!dtcmgu!rtgxgpv!vjg!{cy!ftkxgu!htqo!gzrgtkgpekpi!rgcm!nqcfu!

htqo!vwtdwngpv!ykpf/!
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Vjg!eqpvtqnngt!cevkxcvgu!vjg!{cy!ftkxgu!vq!cnkip!vjg!pcegnng!vq!vjg!cxgtcig!ykpf!fktgevkqp!dcugf!qp!vjg!ykpf!

xcpg!ugpuqt!oqwpvgf!qp!vqr!qh!vjg!pcegnng/!

C!ecdng!vykuv!ugpuqt!rtqxkfgu!c!tgeqtf!qh!pcegnng!{cy!rqukvkqp!cpf!ecdng!vykuvkpi/!Chvgt!vjg!ugpuqt!fgvgevu!

gzeguukxg!tqvcvkqp!kp!qpg!fktgevkqp-!vjg!eqpvtqnngt!cwvqocvkecnn{!dtkpiu!vjg!tqvqt!vq!c!eqorngvg!uvqr-!wpvykuvu!vjg!

ecdng!d{!eqwpvgt!{cykpi!qh!vjg!pcegnng-!cpf!tguvctvu!vjg!ykpf!vwtdkpg/!

3/22!Vqygt!

Vjg!ykpf!vwtdkpg!ku!oqwpvgf!qp!vqr!qh!c!vwdwnct!vqygt/!Vjg!vwdwnct!vqygt!ku!ocpwhcevwtgf!kp!ugevkqpu!htqo!

uvggn!rncvg/!Ceeguu!vq!vjg!vwtdkpg!ku!vjtqwij!c!nqemcdng!uvggn!fqqt!cv!vjg!dcug!qh!vjg!vqygt/!Ugtxkeg!rncvhqtou!ctg!

rtqxkfgf/!Ceeguu!vq!vjg!pcegnng!ku!rtqxkfgf!d{!c!ncffgt!cpf!c!hcnn!cttguvkpi!uchgv{!u{uvgo!ku!kpenwfgf/!Kpvgtkqt!

nkijvu!ctg!kpuvcnngf!cv!etkvkecn!rqkpvu!htqo!vjg!dcug!qh!vjg!vqygt!vq!vjg!vqygt!vqr/!

3/23!Pcegnng!

Vjg!pcegnng!jqwugu!vjg!ockp!eqorqpgpvu!qh!vjg!ykpf!vwtdkpg!igpgtcvqt/!Ceeguu!htqo!vjg!vqygt!kpvq!vjg!pcegnng!

ku!vjtqwij!vjg!dqvvqo!qh!vjg!pcegnng/!Vjg!pcegnng!ku!xgpvkncvgf/!Kv!ku!knnwokpcvgf!ykvj!gngevtke!nkijv/!C!jcvej!cv!vjg!

htqpv!gpf!qh!vjg!pcegnng!rtqxkfgu!ceeguu!vq!vjg!dncfgu!cpf!jwd/! Vjg!tqvqt!ecp!dg!ugewtgf!kp!rnceg!ykvj!c!tqvqt!

nqem/!

3/24!Cpgoqogvgt-!Ykpf!Xcpg!cpf!Nkijvpkpi!Tqf!

Cp!cpgoqogvgt-!ykpf!xcpg!cpf!nkijvpkpi!tqf!ctg!oqwpvgf!qp!vqr!qh!vjg!pcegnng!jqwukpi/!Ceeguu!vq!vjgug!

ugpuqtu!ku!ceeqornkujgf!vjtqwij!c!jcvej!kp!vjg!pcegnng!tqqh/!

3/25!Nkijvpkpi!Rtqvgevkqp!

Vjg!tqvqt!dncfgu!ctg!gswkrrgf!ykvj!nkijvpkpi!tgegrvqtu!oqwpvgf!kp!vjg!dncfg/!Vjg!vwtdkpg!ku!itqwpfgf!cpf!

ujkgnfgf!vq!rtqvgev!cickpuv!nkijvpkpi-!jqygxgt-!nkijvpkpi!ku!cp!wprtgfkevcdng!hqteg!qh!pcvwtg-!cpf!kv!ku!rquukdng!

vjcv!c!nkijvpkpi!uvtkmg!eqwnf!fcocig!xctkqwu!eqorqpgpvu!pqvykvjuvcpfkpi!vjg!nkijvpkpi!rtqvgevkqp!fgrnq{gf!kp!

vjg!ocejkpg/!

3/26!Ykpf!Vwtdkpg!Eqpvtqn!U{uvgo!

Vjg!ykpf!vwtdkpg!ocejkpg!ecp!dg!eqpvtqnngf!cwvqocvkecnn{!qt!ocpwcnn{!htqo!gkvjgt!cp!kpvgthceg!nqecvgf!kpukfg!

vjg!pcegnng!qt!htqo!c!eqpvtqn!dqz!cv!vjg!dqvvqo!qh!vjg!vqygt/!Eqpvtqn!ukipcnu!ecp!cnuq!dg!ugpv!htqo!c!tgoqvg!

eqorwvgt!xkc!c!Uwrgtxkuqt{!Eqpvtqn!cpf!Fcvc!Ceswkukvkqp!U{uvgo!)UECFC*-!ykvj!nqecn!nqemqwv!ecrcdknkv{!rtqxkfgf!

cv!vjg!vwtdkpg!eqpvtqnngt/!

Ugtxkeg!uykvejgu!cv!vjg!vqygt!vqr!rtgxgpv!ugtxkeg!rgtuqppgn!cv!vjg!dqvvqo!qh!vjg!vqygt!htqo!qrgtcvkpi!egtvckp!

u{uvgou!qh!vjg!vwtdkpg!yjkng!ugtxkeg!rgtuqppgn!ctg!kp!vjg!pcegnng/!Vq!qxgttkfg!cp{!ocejkpg!qrgtcvkqp-!

Gogtigpe{.uvqr!dwvvqpu!nqecvgf!kp!vjg!vqygt!dcug!cpf!kp!vjg!pcegnng!ecp!dg!cevkxcvgf!vq!uvqr!vjg!vwtdkpg!kp!

vjg!gxgpv!qh!cp!gogtigpe{/!

! !
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3/27!Rqygt!Eqpxgtvgt!

Vjg!ykpf!vwtdkpg!wugu!c!rqygt!eqpxgtvgt!u{uvgo!vjcv!eqpukuvu!qh!c!eqpxgtvgt!qp!vjg!tqvqt!ukfg-!c!FE!

kpvgtogfkcvg!ektewkv-!cpf!c!rqygt!kpxgtvgt!qp!vjg!itkf!ukfg/!

Vjg!eqpxgtvgt!u{uvgo!eqpukuvu!qh!c!rqygt!oqfwng!cpf!vjg!cuuqekcvgf!gngevtkecn!gswkrogpv/!Xctkcdng!qwvrwv!

htgswgpe{!qh!vjg!eqpxgtvgt!cnnqyu!qrgtcvkqp!qh!vjg!igpgtcvqt/!

4! Vgejpkecn!Fcvc!!

4/2! Tqvqt!

Oczkowo!rqygt!qwvrwv!
3/3!vq!3/5OY-!!
218o!tqvqt!

3/1!vq!3/4OY-!!
227o!tqvqt!

Oczkowo!rqygt!qwvrwv! 3311!vq!3511!mY! 3111!vq!3411!mY!

Fkcogvgt! 218!o! 227!o!

Pwodgt!qh!dncfgu! 4! 4!

Uygrv!ctgc! 9-;;3!o3! 21-679!o3!

Tqvqt!urggf!tcpig! 9!vq!27!tro! 9!vq!26/8!tro!

Tqvcvkqpcn!fktgevkqp! Enqemykug!nqqmkpi!fqypykpf! Enqemykug!nqqmkpi!fqypykpf!

Vkr!urggf!B!tcvgf!rqygt!
91/2!o0u!

Hqt!cnn!pcogrncvg!xctkcpvu/!
92/8!o0u!vq!96/5o0u/!

Qtkgpvcvkqp! Wrykpf! Wrykpf!

Urggf!tgiwncvkqp! Rkvej!eqpvtqn! Rkvej!eqpvtqn!

Cgtqf{pcoke!dtcmgu! Hwnn!hgcvjgtkpi! Hwnn!hgcvjgtkpi!

!

4/3! Rkvej!U{uvgo!

! 3/3!vq!3/5OY-!218o!tqvqt! 3/1!vq!3/4OY-227o!tqvqt!

Rtkpekrng! Kpfgrgpfgpv!dncfg!rkvej!eqpvtqn! Kpfgrgpfgpv!dncfg!rkvej!eqpvtqn!

Cevwcvkqp! Kpfkxkfwcn!gngevtke!ftkxg! Kpfkxkfwcn!gngevtke!ftkxg!

!

4/4! [cy!U{uvgo!

! 3/3!vq!3/5OY-!218o!tqvqt! 3/1!vq!3/4OY-!227o!tqvqt!

[cy!tcvg! 1/6!fgitgg0u! 1/6!fgitgg0u!

!
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4/5! Eqttqukqp!Rtqvgevkqp!

Cvoqurjgtke!eqttqukqp!rtqvgevkqp!)eqttqukqp!ecvgiqtkgu!cu!fghkpgf!d{!KUQ!23;55.3<2;;9*!

61!'!71!J|! Uvcpfctf! Gpjcpegf!)Qrvkqp*!

Tgeqoogpfgf!Enkocvg!
Ft{-!ctkf-!kpncpf-!!

pqp.kpfwuvtkcn!ctgcu!
Jwokf-!eqcuvcn-!kpfwuvtkcn!ctgcu!

Eqorqpgpv! Kpvgtpcn! Gzvgtpcn! Kpvgtpcn! Gzvgtpcn!

Dncfgu! E.5! E.6! E.5! E.6!

Vqygt!ujgnn!eqcvkpi!! E.3! E.4! E.5! E.6O!

Vqygt!kpvgtpcn!hcuvgpgtu-!vqygt!uvckt!hcuvgpgtu! E.5! E.5! E.5! E.6!

Jwd-!dgfrncvg-!igpgtcvqt!htcog-!ockpujchv-!
rknnqydnqem-!igctdqz-!igpgtcvqt! E.5! E.5! E.5! E.5!

Pcegnng-!jwd!hcuvgpgtu! E.5! E.5! E.5! E.6!

Cwvqocvke!nwdtkecvkqp!u{uvgo!)qrvkqp!hqt!
2'3OY*! E.4! E.4! E.6! E.6!

!

! !



IG!Rqygt!'!Ycvgt!
n!Qtkikpcn!n! Vgejpkecn!Fguetkrvkqp!cpf!Fcvc!

!

EQPHKFGPVKCN!.!Rtqrtkgvct{!Kphqtocvkqp/!FQ!PQV!EQR[!ykvjqwv!ytkvvgp!eqpugpv!htqo!Igpgtcn!Gngevtke!Eqorcp{/!
WPEQPVTQNNGF!yjgp!rtkpvgf!qt!vtcpuokvvgf!gngevtqpkecnn{/!

«!3126!Igpgtcn!Gngevtke!Eqorcp{/!Cnn!tkijvu!tgugtxgf!

IgpgtcnaFguetkrvkqpa3/1.3/5a2.3OYazzJ|aGPat14/fqez! 22022!

5! Qrgtcvkqpcn!Nkokv!

! 3/3!vq!3/5OY-!218o!tqvqt! 3/1!vq!3/4OY-!227o!tqvqt!

Jgkijv!cdqxg!ugc!
ngxgn!

Oczkowo!4111!o/!Ugg!pqvgu!kp!ugevkqp!oczkowo!uvcpfctf!
codkgpv!vgorgtcvwtg!dgnqy/!

Oczkowo!4111!o/!Ugg!pqvgu!kp!ugevkqp!oczkowo!uvcpfctf!
codkgpv!vgorgtcvwtg!dgnqy/!

Okpkowo!
vgorgtcvwtg!
)uvcpfctf*!
qrgtcvkqpcn0uwtxkxcn!

Uvcpfctf!ygcvjgt<!.26²E!0!.31²E!
Eqnf!ygcvjgt!rcemcig!)71J|!qpn{*<!.41!²E0!.51!²E!

Uykvejkpi!qp!vcmgu!rnceg!cv!c!j{uvgtguku!qh!6M!).21²E!tgur/!.
36²E*!

Uvcpfctf!ygcvjgt<!.26²E!0!.31²E!
Eqnf!ygcvjgt!rcemcig!)71J|!qpn{*<!.41!²E0!.51!²E!

Uykvejkpi!qp!vcmgu!rnceg!cv!c!j{uvgtguku!qh!6M!).21²E!tgur/!.
36²E*!

Oczkowo!uvcpfctf!
codkgpv!
vgorgtcvwtg!
)qrgtcvkqp!0!
uwtxkxcn*!

,51²E!0!,61²E!
Vjg!vwtdkpg!jcu!c!hgcvwtg!tgfwekpi!vjg!oczkowo!qwvrwv-!

tguwnvkpi!kp!okpkok|gf!
vwtdkpg!tgxqnwvkqpu!qpeg!vjg!eqorqpgpv!vgorgtcvwtgu!

crrtqcej!rtgfghkpgf!vjtgujqnfu/!Vjku!hgcvwtg!qrgtcvgu!dguv!cv!
jkijgt!cnvkvwfgu-!cu!vjg!jgcv!vtcpuhgt!rtqrgtvkgu!qh!ckt!fkokpkuj!
ykvj!fgetgcukpi!fgpukv{/!Rngcug!pqvg!vjcv!vjg!wpkvu!ctg!pqv!fg.
tcvgf!kp!tgurgev!vq!ukvg!eqpfkvkqpu/!Vjg!wpkvuq!tgcevkqpu!tgncvgf!

vq!vjku!hgcvwtg!ctg!dcugf!uqngn{!qp!ugpuqt!vgorgtcvwtgu/!

,51²E!0!,61²E!
Vjg!vwtdkpg!jcu!c!hgcvwtg!tgfwekpi!vjg!oczkowo!qwvrwv-!

tguwnvkpi!kp!okpkok|gf!
vwtdkpg!tgxqnwvkqpu!qpeg!vjg!eqorqpgpv!vgorgtcvwtgu!

crrtqcej!rtgfghkpgf!vjtgujqnfu/!Vjku!hgcvwtg!qrgtcvgu!dguv!cv!
jkijgt!cnvkvwfgu-!cu!vjg!jgcv!vtcpuhgt!rtqrgtvkgu!qh!ckt!fkokpkuj!
ykvj!fgetgcukpi!fgpukv{/!Rngcug!pqvg!vjcv!vjg!wpkvu!ctg!pqv!fg.
tcvgf!kp!tgurgev!vq!ukvg!eqpfkvkqpu/!Vjg!wpkvuq!tgcevkqpu!tgncvgf!

vq!vjku!hgcvwtg!ctg!dcugf!uqngn{!qp!ugpuqt!vgorgtcvwtgu/!

Ykpf!eqpfkvkqpu!
ceeqtfkpi!vq!KGE!
72511!

3/3.218! 61071J|!)KGEu*!
Xcxgtcig!?!9/6o0u!
VK?25&!ykvj!Gf4!)27&!
Gf3*!
!

3/4.218! 61071J|!)KGEu*!
Xcxgticg!?!9/3o0u!
VK?25&!ykvj!Gf4!)27&!
Gf3*!
!

3/5.218! 61071J|!)KGEu*!
Xcxgticg!?!9/3o0u!
VK?25&!ykvj!Gf4!)27&!
Gf3*!

!

3/1.227! 61071J|!)KGEu*!
Xcxgtcig?!9/1o0u!
VK?24/6&!ykvj!Gf4!
)26&Gf3*!
!

3/2.227! 61071J|!)KGEu*!
Xcxgtcig?!9/1o0u!
VK?24/6&!ykvj!Gf4!
)26&Gf3*!
!

3/3.227! 61071J|!)KGEu*!
Xcxgtcig?!8/6o0u!
VK?24/6&!ykvj!Gf4!
)26&Gf3*!
!

3/4.227! 61071J|!)KGEu*!
Xcxgtcig!?!8/6o0u!
VK?24/6&!ykvj!Gf4!
)26&Gf3*!

!

Oczkowo!gzvtgog!
iwuv!)21!okp*!
ceeqtfkpi!vq!KGE!
72511!

61!0!71!J|<!
Uvcpfctf!ygcvjgt!rcemcig<!51!o0u!

Eqnf!Ygcvjgt!Rcemcig!<!51o0u!

61!0!71!J|<!
Uvcpfctf!ygcvjgt!rcemcig<!49!o0u!

Eqnf!Ygcvjgt!Rcemcig<!49o0u!

!





OY^T$U^UbWi$]UQ^c$dXU$g_b\T$d_$ec-$=^T$gU$gQ^d$Yd$d_$]UQ^$dXU$

g_b\T$d_$_eb$Secd_]Ubc+$d__+$Ri$]QhY]YcY^W$i_eb$$`b_VYdc$Q^T$

cdbU^WdXU^Y^W$dXU$SUbdQY^di$_V$i_eb$Y^fUcd]U^d$Y^$gY^T$`_gUb-

MXQdkc$gXi+$d_WUdXUb$gYdX$_eb$`Qbd^Ubc+$gU$Q\gQic$cdbYfU$d_$TU\YfUb$

S_cd,UVVUSdYfU$gY^T$dUSX^_\_WYUc+$XYWX$aeQ\Ydi$`b_TeSdc$Q^T$VYbcd$

S\Qcc$cUbfYSUc$dXb_eWX_ed$dXU$U^dYbU$fQ\eU$SXQY^-$=^T$Ydkc$gXi$

gU$`ed$c_$]eSX$U]`XQcYc$_^$dXU$bU\YQRY\Ydi+$S_^cYcdU^Si$Q^T$

`bUTYSdQRY\Ydi$_V$_eb$dUSX^_\_Wi-$

MXUcU$QbU^kd$YT\U$g_bTc-$OU$XQfU$_fUb$2/$iUQbck$Uh`UbYU^SU$Y^$

gY^T$U^UbWi-$@ebY^W$dXQd$dY]U+$gUkfU$TU\YfUbUT$]_bU$dXQ^$6/$CO$

_V$Y^cdQ\\UT$SQ`QSYdi$Q^T$gU$SebbU^d\i$]_^Yd_b$_fUb$16+///$gY^T$

debRY^Uc$QSb_cc$dXU$W\_RU-$MQ^WYR\U$`b__V$dXQd$NUcdQc$Yc$dXU$bYWXd$

`Qbd^Ub$d_$XU\`$i_e$bUQ\YcU$dXU$Ve\\$`_dU^dYQ\$_V$i_eb$gY^T$cYdU-

&9."@7="4773260"/79""
<1."5+?25=5"9.<=96"
76"A9?<"58@3=>738>"
26">26-".6.90@%

AKDV!LU!VKH!(!7A!SODVIRTP,

Ieb$1$GO$`\QdV_b]$`b_fYTUc$Y^Tecdbi,\UQTY^W$bU\YQRY\Ydi+$

cUbfYSUQRY\Ydi$Q^T$QfQY\QRY\Ydi-$@ebQR\U$Q^T$TU`U^TQR\U+$dXU$

`\QdV_b]$Yc$$ReY\d$_^$dUSX^_\_Wi$dXQd$XQc$RUU^$`b_fU^$Y^$dXU$

VYU\T$_fUb$]_bU$dXQ^$Q$TUSQTU-$MXU$1$GO$`\QdV_b]$bUTeSUc$$

i_eb$S_cdc+$]Y^Y]YcUc$dXU$bYc[$_V$debRY^U$T_g^dY]U$Q^T$XU\`c$$

d_$cQVUWeQbT$i_eb$Y^fUcd]U^d-$

P_e$SQ^$SX__cU$Vb_]$V_eb$debRY^Uc$_^$dXU$1$GO$`\QdV_b]9

`$ N8/,0-7.1-/$GOp$EA?$EE=.EA?$EEE=

`$ $N0//,0-7.1-/$GOm$EA?$EEE=.EA?$L

`$ N0//,1-/$GOp$EA?$EE>

`$ $N00/,1-/$GOm$EA?$EEE=

AQSX$1$GO$debRY^U$Y^S_b`_bQdUc$U^XQ^SU]U^dc$dXQd$Y]`b_fU$

`UbV_b]Q^SU$Q^T$bU\YQRY\Ydi+$bUTeSY^W$i_eb$S_cd$_V$U^UbWi-$MXU$

`\QdV_b]kc$`bUTYSdQRY\Ydi$Q\\_gc$i_e$d_$V_bUSQcd$S_^VYTU^d\i+$

cdbU^WdXU^Y^W$dXU$RecY^Ucc$SQcU$V_b$Y^fUcd]U^d+$gXY\U$dXU$

dbYUT,Q^T,dUcdUT$TUcYW^$U^cebUc$i_e$SQ^$`b_TeSU$U^UbWi$

_^$\_g+$]UTYe]$Q^T$XYWX,gY^T$_^cX_bU$cYdUc$Qd$dXU$\_gUcd$

`_ccYR\U$S_cd+$UfU^$Y^$UhdbU]U$gUQdXUb$S_^TYdY_^c-$$E^$QTTYdY_^+$

bU]_dU$]_^Yd_bY^W$Q^T$UQci$cUbfYSY^W$[UU`$_`UbQdY_^Q\$S_cdc$

Qd$Q$]Y^Y]e]+$gXY\U$Ydc$XYWX\i,dUcdUT$S_]`_^U^dc$Q^T$`_gUb$

Q^T$S_^db_\$cicdU]c$U^XQ^SU$bU\YQRY\Ydi-





(7>"-7.;"<1."$)*"
84+</795"26,9.+;."
<36501565>A"+6-""
;3<49<70823,

?bUQdUT$gYdX$VedebU$WU^UbQdY_^c$_V$debRY^Uc$Y^$]Y^T+$dXU$1$GO$

`\QdV_b]kc$cY^W\U,`YUSU$RUT$VbQ]U$Q^T$cdb_^WUb$]QY^$RUQbY^W$

X_ecY^W$`b_fYTU$Q$RUddUb$V_e^TQdY_^$V_b$\_QTc-$MXU$d_eWXU^UT$

VbQ]U$Q^T$X_ecY^W$l$UQSX$]QTU$Vb_]$cY^W\U,`YUSU$SQcdY^Wc$l$

g_b[$Y^$S_^Ze^SdY_^$d_$QRc_bR$XYWXUb$\_QTc$Vb_]$dXU$b_d_b-$

=TTYdY_^Q\\i+$dXU$X_ecY^W$U^cebUc$S_bbUSd$Q\YW^]U^d$TebY^W$

RUQbY^W$QccU]R\i+$]Q[Y^W$dXU$`b_SUcc$]_bU$QSSebQdU$Q^T$UVVYSYU^d$

Q^T$TYcdbYRedY^W$\_QTc$UfU^\i-$MXUcU$Y]`b_fU]U^dc$S_]RY^U$d_$

Y^SbUQcU$`b_TeSdY_^$SQ`QRY\YdYUc$Q^T$bUTeSU$T_g^dY]U-$

-!THOLDEOH!SHTIRTPHT

MXU$1$GO$`\QdV_b]$Yc$Q^$UhdbU]U\i$bU\YQR\U$debRY^U+$gXYSX$Yc$

T_Se]U^dUT$dXb_eWX$Ydc$cdb_^W$QfQY\QRY\Ydi$`UbV_b]Q^SU-

OYdX$dXU$^UgUcd$QTTYdY_^$_V$b_d_b$cYjU+$dXU$1$GO$`\QdV_b]$_VVUbc$$

Q$S_]`UdYdYfU$cU\USdY_^$_V$debRY^Uc$V_b$Q\\$gY^T$cUW]U^dc-

>KRTRWJKOZ!VHUVHG

MXU$SebbU^d$1$GO$`\QdV_b]$Yc$ReY\d$_^$e^YaeU$[^_g\UTWU$Vb_]$

]_bU$dXQ^$Q$TUSQTU$_V$_`UbQdY_^Q\$Uh`UbYU^SU-$OU$S_^cdQ^d\i$

]_^Yd_b$dXU$]QZ_bYdi$_V$dXU$Y^cdQ\\UT$1$GO$debRY^Uc+$`b_fYTY^W$

ec$gYdX$fUbi$TUdQY\UT$Q^T$Y^fQ\eQR\U$Y^V_b]QdY_^$QR_ed$X_g$dXU$

debRY^U$_`UbQdUc$e^TUb$Q\\$[Y^Tc$_V$cYdU$S_^TYdY_^c-$

Ieb$aeQ\Ydi,S_^db_\$cicdU]$U^cebUc$dXQd$UQSX$S_]`_^U^d$Yc$

`b_TeSUT$d_$TUcYW^$c`USYVYSQdY_^c$Q^T$`UbV_b]c$d_$`UQ[$`_dU^,

dYQ\$Qd$cYdU-$OU$Q\c_$U]`\_i$Q$LYh$LYW]Q$`XY\_c_`Xi$Q^T$XQfU$

YTU^dYVYUT$SbYdYSQ\$]Q^eVQSdebY^W$`b_SUccUc$'R_dX$Y^,X_ecU$Q^T$

V_b$ce``\YUbc(-$OU$cicdU]QdYSQ\\i$]_^Yd_b$]UQcebU]U^d$dbU^Tc$

dXQd$QbU$SbYdYSQ\$d_$aeQ\Ydi+$\_SQdY^W$TUVUSdc$RUV_bU$dXUi$_SSeb-

4QQRXDVLXH!/RROHT>RS_

Ieb$UhS\ecYfU$?__\UbM_`p$dUSX^_\_Wi$ecUc$dXU$gY^T&c$_g^$U^UbWi$

d_$WU^UbQdU$dXU$S__\Y^W$bUaeYbUT+$bQdXUb$dXQ^$S_^ce]Y^W$U^UbWi$

Vb_]$dXU$gY^T$debRY^U$WU^UbQd_b-$?__\UbM_`p$XQc$^_$]_fY^W$`Qbdc$

Q^T$bUaeYbUc$\Ydd\U$]QY^dU^Q^SU-$BebdXUb]_bU+$dXU$QRcU^SU$_V$

S__\Y^W$VQ^c$S_^dbYRedUc$d_$debRY^U$UVVYSYU^Si$Q^T$]Q[Uc$^_$^_YcU-

6RDG!DQG!;RYHT!7RGHU!LQFTHDUH!HQHTJZ!RWVSWV!

MXU$1$GO$`\QdV_b]$ce``_bdc$F_QT$Q^T$J_gUb$G_TUc+$ecUT$d_$

]QhY]YcU$U^UbWi$`b_TeSdY_^$e^TUb$c`USYVYS$gY^T$Q^T$cYdU$S_^TY,

dY_^c-$>QcUT$_^$Q$cYdU$Q^Q\icYc+$debRY^Uc$SQ^$RU$S_^VYWebUT$d_$be^$

TUbQdUT$gXU^$gY^T$S_^TYdY_^c$bUaeYbU$Yd-$?_^fUbcU\i+$e^TUb$]Y\T$

gY^T$S_^TYdY_^c+$dXU$debRY^U$SQ^$RU$e`bQdUT$,$]QhY]YcY^W$Q^^eQ\$

U^UbWi$`b_TeSdY_^-









.+'$(%*&)%'"-/D
41/!44-%41/!444-"
'+,<;"#"!0=9.;
;9A1<!<12?6->498 JYdSX$bUWe\QdUT$gYdX$$

fQbYQR\U$c`UUT

9;1<->482!0->-

KQdUT$`_gUb 0+7//.1+///$[O$

?ed,Y^$gY^T$c`UUT 3$].c

?ed,_ed$gY^T$c`UUT

KU$Sed,Y^$gY^T$c`UUT

$14$].c

12$].c

OY^T$S\Qcc EA?$EE=.EA?$EEE=

LdQ^TQbT$_`UbQdY^W$dU]`UbQdebU$bQ^WU$Vb_]$,1/q?)$d_$3/q?$$$

=9?80!;9A1<

GQhY]e] 0/3$T>)

)$H_YcU$]_TUc$QfQY\QR\U

<9>9<

K_d_b$TYQ]UdUb 8/$]

LgU`d$QbUQ 5+251$]r

=Yb$RbQ[U Ve\\$R\QTU$VUQdXUbY^W$gYdX$$

2$`YdSX$Si\Y^TUbc

161/><4/-6

BbUaeU^Si 4/.5/$Dj

CU^UbQd_b$di`U $ 3,`_\U$'4/$Dj(.5,`_\U$'5/$Dj($

T_eR\i$VUT$WU^UbQd_b+$c\Y`$bY^Wc$

21-<.9B

Mi`U dg_$`\Q^UdQbi$cdQWUc$Q^T$$

_^U$XU\YSQ\$cdQWU

>9A1<

DeR$XUYWXdc 7/$]$'EA?$EE=(+$84$]$'EA?$EE=(+$

Q^T$0/4$]$'EA?$EE=($

8-/1661!04718=498=

DUYWXd$V_b$dbQ^c`_bd 3$]

DUYWXd$Y^cdQ\\UT$

'Y^S\-$?__\UbM_`_(

FU^WdX

OYTdX

4-3$]

0/-3$]

2-4$]

3?.!04718=498=

GQh-$dbQ^c`_bd$XUYWXd 2-3$]

GQh-$dbQ^c`_bd$gYTdX 3$]

GQh-$dbQ^c`_bd$\U^WdX 3-1$]

.6-01!04718=498=

FU^WdX 38$]

GQh-$SX_bT 2-8$]

GQh-$gUYWXd$`Ub$e^Yd$V_b$

dbQ^c`_bdQdY_^$$

6/$]UdbYS$d_^^Uc

>?<.481!9;>498=

#" ?_^TYdY_^$G_^Yd_bY^W$LicdU]

#" NUcdQc$ESU$@UdUSdY_^

#" L]_[U$@UdUSdY_^

#" LXQT_g$@UdUSdY_^

#" F_g$MU]`UbQdebU$I`UbQdY_^$d_$,2/q?

#" =fYQdY_^$FYWXdc

#" =fYQdY_^$GQb[Y^Wc$_^$dXU$>\QTUc

#" IRcdQS\U$?_\\YcY_^$=f_YTQ^SU$LicdU]$'I?=Lm(

-88?-6!181<2C!;<90?/>498

-UUWPSVLRQU

I^U$gY^T$debRY^U+$0//%$QfQY\QRY\Ydi+$/%$\_ccUc+$[$VQSd_b$;1+$$

LdQ^TQbT$QYb$TU^cYdi$;$0-114+$gY^T$c`UUT$Qd$XeR$XUYWXd

2AK

CHDTOZ!DXHTDJH!YLQG!USHHG!P%U!

0/-/

7-/

5-/

3-/

1-/

5-/ 7-47-/6-46-/5-4
/

#$N8/,0-7$GO$EA?$EE=.EA?$EEE=

#$N8/,1-/$GO$EA?$EE=.EA?$EEE=$$$$$$$$$$$$$$$$$$$$$



.(''$(%*&)%'"-/[
41/!444-%41/!="
'+,<;"#"!0=9.;
;9A1<!<12?6->498 JYdSX$bUWe\QdUT$gYdX$$

fQbYQR\U$c`UUT

9;1<->482!0->-

KQdUT$`_gUb 0+7//.1+///$[O$

?ed,Y^$gY^T$c`UUT 2$].c

?ed,_ed$gY^T$c`UUT

KU$Sed,Y^$gY^T$c`UUT

$1/$].c

07$].c

OY^T$S\Qcc EA?$EEE=.EA?$L

LdQ^TQbT$_`UbQdY^W$dU]`UbQdebU$bQ^WU$Vb_]$,1/q?)$d_$3/q?$$$

=9?80!;9A1<

GQhY]e] 0/4$T>)

)$H_YcU$]_TUc$QfQY\QR\U

<9>9<

K_d_b$TYQ]UdUb 0//$]

LgU`d$QbUQ 6+743$]r

=Yb$RbQ[U Ve\\$R\QTU$VUQdXUbY^W$gYdX$$

2$`YdSX$Si\Y^TUbc

161/><4/-6

BbUaeU^Si 4/.5/$Dj

CU^UbQd_b$di`U $ 3,`_\U$'4/$Dj(.5,`_\U$'5/$Dj($

T_eR\i$VUT$WU^UbQd_b+$c\Y`$bY^Wc$

21-<.9B

Mi`U dg_$`\Q^UdQbi$cdQWUc$Q^T$$

_^U$XU\YSQ\$cdQWU

>9A1<

DeR$XUYWXdc 7/$]$'EA?$EE>.EA?$L(+$84$]$'EA?$
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1 Abbreviations and technical terms

Abbreviation Explanation

AEP Annual Energy Production

EMC Electromagnetic Compatibility

HH Hub Height

HV High Voltage

LPS Lightning Protection System

MASL Meters Above Sea Level

MW Megawatt

OH&S Occupational Health & Safety

OVRT Over Voltage Ride-Through

pu Per unit

rpm Revolutions per minute

SSR-P Sub Synchronous Resonance Protection

UVRT Under Voltage Ride-Through

Table 1-1: Abbreviations

Term Explanation

None

Table 1-2: Explanation of terms
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2 General description

The Vestas 2.0MW series wind turbine is a pitch-regulated upwind turbine with
active yaw, gearbox and a three-blade rotor. The turbine is available in two rotor
diameters 100 or 110m with a generator rated at 2.0 or 2.2MW. The turbine utilises
a microprocessor pitch control system called OptiTip

®
and the OptiSpeedo

(variable speed) feature. With these features, the wind turbine is able to operate the
rotor at variable speed (rpm), helping to maintain output at or near rated power.

Rotor
Rating

[MW]

Wind Class

[IEC]

Hub Height [m]

50Hz 60Hz

V100
2.0

IIB 80, 95 80, 95

IIC 80 80

2.2 S 80, 95 80, 95

V110

2.0

2.0

2.0

IIIA 95 80, 95

IIIB 95, 110, 120, 125 95, 110

IIIC 80 80

2.2 S
80, 95

110, 120, 125
80, 95

Table 2-1: Turbine variants and tower heights

3 Safety

The safety specifications in this safety section provide limited general information
about the safety features of the turbine and are not a substitute for Buyer and
9fjVcsd RXV_ed eR\Z_X R]] Raac`acZReV dRWVej acVTRfeZ`_d) Z_T]fUZ_X Sfe _`e ]Z^ZeVU e`

(a) complying with all applicable safety, operation, maintenance, and service
agreements, instructions, and requirements, (b) complying with all safety-related
laws, regulations, and ordinances, (c) conducting all appropriate safety training and
education and (d) reading and understanding all safety-related manuals and
instructions. See section 3.11 Manuals and warnings for additional guidance.

3.1 Access

Access to the turbine from the outside is through the bottom of the tower. The door
is equipped with a lock. Access to the top platform in the tower is by a ladder or
service lift. Access to the nacelle from the top platform is by ladder. Access to the
transformer room in the nacelle is controlled with a lock. Unauthorised access to
electrical switchboards and power panels in the turbine is prohibited according to
IEC 60204-1 2006.
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3.2 Escape

In addition to the normal access routes, alternative escape routes from the nacelle
are through the crane hatch.

The hatch in the roof can be opened from both the inside and the outside.

Escape from the service lift is by ladder.

3.3 Rooms/working areas

The tower and nacelle are equipped with connection points for electrical tools for
service and maintenance of the turbine.

3.4 Climbing facilities

A ladder with a fall arrest system (rigid rail or wire system) is installed through the
tower.

There are anchor points in the tower, nacelle, hub, and on the roof for attaching a
full-body harness (fall arrest equipment).

Over the crane hatch there is an anchor point for the emergency descent
equipment.

3.5 Moving parts, guards, and blocking devices

Moving parts in the nacelle are shielded.

The turbine is equipped with a rotor lock to block the rotor and drive train.

It is possible to block the pitch of the cylinder with mechanical tools in the hub.

3.6 Lighting

The turbine is equipped with light in tower, nacelle, and hub.

There is emergency light in case of the loss of electrical power.

3.7 Emergency stop buttons

There are emergency stop buttons in the nacelle and in the bottom of the tower.

3.8 Power disconnection

The turbine is designed to allow for disconnection from all its power sources during
inspection or maintenance. The switches are marked with signs and are located in
the nacelle and in the bottom of the tower.

3.9 Fire protection/first aid

A CO2 (recommended) or ABC fire extinguisher and first aid kit must be available in
the nacelle during all service and maintenance activities. A fire blanket must be
available nearby for all those activities for which the respective work instruction
requires it.
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3.10 Warning signs

Additional warning signs inside or on the turbine must be reviewed before operating
or servicing the turbine.

3.11 Manuals and warnings

The Vestas Corporate OH&S Manual and manuals for operation, maintenance, and
service of the turbine provide additional safety rules and information for operating,
servicing, or maintaining the turbine.

4 Type approvals

The turbine will be type-certified according to the certification standards listed
below:

' IEC 61400-22

5 Operational envelope and performance guidelines

Actual climate and site conditions have many variables and must be considered in
evaluating actual turbine performance. The design and operating parameters set
forth in this section do not constitute warranties, guarantees, or representations as
to turbine performance at actual sites.

The turbine can be equipped with different power generation components
depending on the region which may influence the performance of the turbine.
Consult Vestas Wind Systems for further details.

As evaluation of climate and site conditions is complex, it is necessary to consult
Vestas for every project.

5.1 Climate and site conditions

Values refer to hub height and as determined by the sensors and control system of
the turbine.

Extreme design parameters

Wind climate

V100 V110

2MW 2.2MW 2MW 2.2MW

IEC IIB IEC S IEC IIIA IEC S

Ambient temperature range
(standard turbine)

-30° to
+50°C

-30° to
+50°C

-30° to
+50°C

-30° to
+50°C

Ambient temperature interval
(low temperature turbine)

-40° to
+50°C

-40° to
+50°C

-40° to
+50°C

-40° to
+50°C

Extreme wind speed
(10-minute average)

42.5 m/s 42.5 m/s 37,5 m/s 37,5 m/s

Survival wind speed
(3-second gust)

59.5 m/s 59.5 m/s 52,5 m/s 52,5 m/s

NOTE
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Table 5-1: Extreme design parameters

Average design parameters

Wind climate

V100 V110

2MW 2.2MW 2MW 2.2MW

IEC IIB IEC S IECA IEC S

Annual average wind speed 8.5 m/s 7,5 m/s 7,5 m/s 6,5 m/s

Form factor, c 2.0 2,2 2,0 2,0

Turbulence intensity
according to IEC 61400-
1:2005, including wind farm
turbulence (@15 m/s i 90%
quartile)

16% 16% 18% 18%

Wind shear 0.20 0.20 0.20 0.20

Inflow angle (vertical) 8° 8° 8° 8°

Table 5-2: Average design parameters

5.1.1 Complex terrain

Classification of complex terrain according to IEC 61400-1:2005 Chapter 11.2.

For sites classified as complex, appropriate measures are to be included in the site
assessment.

5.1.2 Altitude

The turbine is designed for use at altitudes up to 1500 metres above sea level as
standard.

With altitudes above 1500 metres, special considerations must be taken regarding
for example HV installations and cooling performance. Consult Vestas for further
information.

5.1.3 Wind farm layout

Turbine spacing is to be evaluated site-specifically. Spacing below three rotor
diameters (2D) may require sector-wise curtailment.
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5.2 Operational envelope (temperature and wind)

Values refer to hub height and are determined by the sensors and control system of
the turbine.

Operational envelope (temperature and wind)

Wind climate

V100 V110

2MW 2.2MW 2MW 2.2MW

IEC IIB IEC S IECA IEC S

Ambient temperature interval
(standard temperature
turbine)

-20° to
+40°C

-20° to
+40°C1

-20° to
+40°C

-20° to
+40°C1

Ambient temperature interval
(low temperature turbine)1

-30° to
+40°C

-30° to
+40°C1

-30° to
+40°C

-30° to
+40°C1

Cut-in (10 minute average) 3 m/s 3 m/s 3 m/s 3 m/s

Cut-out (10 minute average) 22 m/s 22 m/s 20 m/s 20 m/s

Re-cut in (10 minute average) 20 m/s 20 m/s 18 m/s 18 m/s

Table 5-3: Operational envelope (temperature and wind)

Figure 5-1: Temperature and de-rate curves

1
Limitation in high temperature performance will apply for IEC S turbines
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5.3 Operational envelope (grid connection)

Operational envelope (grid connection)

Nominal phase voltage [UNP] 400 V

Nominal frequency [fN] 50 / 60Hz

Maximum frequency gradient ±4 Hz/sec.

Maximum negative sequence voltage 3% (connection) 2% (operation)

Minimum required short circuit ratio
at turbine HV connection

5%

Maximum short circuit current
contribution

1.45 pu (peak)

Table 5-4: Operational envelope (grid connection)

Generator and converter disconnecting values

50Hz 60Hz

Frequency is above [Hz] for 0.2 Seconds 53 Hz 63,6Hz

Frequency is below [Hz] for 0.2 Seconds 47 Hz 56,4Hz

Table 5-5: Generator and converter disconnecting values

Over the turbine lifetime, grid drop-outs are to occur at an average of no more than
50 times a year.

NOTE
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5.4 Reactive power capability

The turbine has a reactive power capability dependent on power rating as
illustrated in Figure 5-2 and Figure 5-3.

Figure 5-2: Reactive power capability for 2.0MW variants 50 and 60Hz

Figure 5-3: Reactive power capability for 2.2MW variants 50 and 60Hz
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The above chart applies to the low-voltage side of the HV transformer. The turbine
maximises active power or reactive power depending on grid voltage conditions.

5.5 Fault ride through

5.5.1 UVRT

The turbine is equipped with a reinforced converter system in order to gain better
control of the generator during grid faults. The turbine control system continues to
run during grid faults.

The pitch system is optimised to keep the turbine within normal speed conditions,
and the generator speed is accelerated in order to store rotational energy and be
able to resume normal power production faster after a fault and keep mechanical
stress on the turbine at a minimum.

The turbine is designed to stay connected during grid disturbances within the UVRT
curve in Figure 5-4, p. 12.

Power recovery time

Power recovery to 90% of pre-fault level Maximum 2 seconds

Table 5-6: Power recovery time

Figure 5-4: OVRT, UVRT curves for symmetrical and asymmetrical faults where
Ugrid represents grid voltage values

The turbine stays connected when the values are above UVRT (and protection) and
below OVRT.
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5.5.2 OVRT

The turbine is able to run with voltage levels above nominal within restricted time
intervals.

The generator and the converter will be disconnected if the voltage level exceeds
the OVRT curve shown in Figure 5-4.

5.5.3 Reactive current contribution

The reactive current contribution depends on whether the fault applied to the
turbine is symmetrical or asymmetrical.

Symmetrical reactive current contribution

During symmetrical voltage dips the wind farm will inject reactive current to support
the grid voltage. The reactive current injected is a function of the voltage measured
at the low voltage side of the WTG transformer.

The default value gives a reactive current part of 1 p.u. of the nominal WTG current.
Figure 5-5 indicates the reactive current contribution as a function of the voltage.
The reactive current contribution is independent from the actual wind conditions and
pre-fault power level.

Figure 5-5: Reactive current contribution

Slope (K-factor), offset and dead band can be set freely to fulfil requirements to
UVRT current injection.
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Asymmetrical reactive current contribution

Current reference values are controlled during asymmetrical faults to ensure ride
through.

5.5.4 Sub synchronous resonance protection

Turbine is equipped with fast-acting protection to shield the converter, generator
and drivetrain from excessive voltages, currents and torques due to sub-
synchronous resonance (SSR) caused by interaction between the turbine and the
series-capacitor-compensated transmission lines. The generator and converter will
be disconnected upon SSR detection by the turbine controller, according to Table
5-7: SSR protection time. SSR protections availability is depending on grid
conditions at the specific sites.

SSR protection time

Generator and converter disconnect
Maximum 100ms

(including breaker response time)

Table 5-7: SSR protection time

5.6 Active and reactive power control

The turbine is designed for control of active and reactive power by means of the
VestasOnline® SCADA system.

Maximum ramp rates for external control

Active power2 0.1 pu/sec

Reactive power2 2.5 pu/sec

Table 5-8: Maximum ramp rates for external control data

To protect the turbine, active power cannot be controlled to values below the curve
in Figure 5-6, p. 15.

2
Limitations in duration of a power ramp may apply.
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Figure 5-6: Minimum active power output related to wind speed

5.7 Voltage control

The turbine is designed for integration with VestasOnline® voltage control by
utilising the turbine reactive power capability.

5.8 Frequency control

The turbine can be configured to perform frequency control by decreasing the
output power as a linear function of the grid frequency (over frequency).

Dead band and slope for the frequency control function are configurable.

5.9 High voltage connection

5.9.1 Transformer

The step-up HV transformer is located in a separate locked room in the back of the
nacelle.

The transformer is a three-phase, two-winding, dry-type transformer that is self-
extinguishing. The windings are delta-connected on the high-voltage side unless
otherwise specified.

The transformer comes in different versions depending on the market where it is
intended to be installed.

' The transformer is as default designed according to IEC standards for both
50 Hz and 60Hz versions.

' For turbines installed in Member States of the European Union, it is required
to fulfil the Ecodesign regulation No 548/2014 set by the European
Commission.
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5.9.2 HV Switchgear (Option)

As an option Vestas can deliver a gas insulated switchgear which is installed in the
bottom of the tower as an integrated part of the turbine. Its controls are integrated
with the turbine safety system which monitors the condition of the switchgear and
high voltage safety related devices in the turbine. This ensures all protection
devices are fully operational whenever high voltage components in the turbine are
energised. The earthing switch of the circuit breaker contains a trapped-key
interlock system with its counterpart installed on the access door to the transformer
room in order to avoid unauthorized access to the transformer room during live
condition.

The switchgear is available in two variants with increasing features q see Table 5-9
- HV switchgear variants and features. Beside the increase in features, the
switchgear can be configured depending on the number of grid cables planned to
enter the individual turbine. The design of the switchgear solution is optimized such
grid cables can be connected to the switchgear even before the tower is installed
and still maintain its protection toward weather conditions and internal condensation
due to a gas tight packing.

The switchgear is available in an IEC version and in an IEEE version. The IEEE
version is however only available in the highest voltage class.
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HV Switchgear

Variant Basic Streamline

IEC standards & '

IEEE standards ' &

Vacuum circuit breaker panel ' '

Overcurrent, short-circuit and earth fault

protection

' '

Disconnector / earthing switch in circuit

breaker panel

' '

Voltage Presence Indicator System for

circuit breaker

' '

Voltage Presence Indicator System for grid

cables

' '

Double grid cable connection ' '

Triple grid cable connection ' &

Preconfigured relay settings ' '

Turbine safety system integration ' '

Redundant trip coil circuits ' '

Trip coil supervision ' '

Pendant remote control from outside of

tower (Option via ground controller)

' '

Sequential energisation ' '

Reclose blocking function ' '

Heating elements ' '

Trapped-key interlock system for circuit

breaker panel

' '

UPS power back-up for protection circuits ' '

Motor operation of circuit breaker ' '

Cable panel for grid cables (configurable) & '

Switch disconnector panels for grid cables

q max three panels (configurable)

& '

Earthing switch for grid cables & '

Internal arc classification & '

JfaVcgZdZ`_ `_ E;9sd & '

Table 5-9 - HV switchgear variants and features
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5.10 Main contributors to own consumption

The consumption of electrical power by the wind turbine is defined as consumption
when the wind turbine is not producing energy (generator is not connected to the
grid). This is defined in the control system as Production Generator (zero).

The following components have the largest influence on the power consumption of
the wind turbine:

Main contributors to own consumption

Hydraulic motor 20 kW

Yaw motors 6 x 1.75 kW 10.5 kW

Oil heating 3 x 0.76 kW 2.3 kW

Air heaters (2 x 6 kW) 12 kW

Oil pump for gearbox lubrication 5.0 kW

Generator fans (included in generator
efficiency)

7.0 kW

Average of measured no-load loss of the
HV transformer

4.0 kW

Table 5-10: Own consumption data

6 Drawings

6.1 Structural design i illustration of outer dimensions

Figure 6-1: Illustration of outer dimensions for a V100 turbine
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6.2 Structural design (side-view drawing)

Figure 6-2: Side-view drawing

6.3 Turbine protection systems

6.3.1 Braking concept

The main brake on the turbine is aerodynamic. Braking the turbine is done by
feathering the three blades. During emergency stop all three blades will feather
simultaneously to full end stop, thereby slowing the rotor speed.

In addition there is a mechanical disc brake on the high-speed shaft of the gearbox.
The mechanical brake is only used as a parking brake and when activating the
emergency stop push buttons.

6.4 Overspeed protection

The generator rpm and the main shaft rpm are registered by inductive sensors and
calculated by the wind turbine controller to protect against overspeed and rotating
errors.

In addition, the turbine is equipped with a safety PLC, an independent computer
module that measures the rotor rpm. In case of an overspeed situation, the safety
PLC activates the emergency feathered position (full feathering) of the three blades
independently of the turbine controller.
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6.5 EMC system

The turbine and related equipment must fulfil the EU EMC-directive with later
amendments:

' European Parliament Council directive 2004/108/EC of 15 December 2004 on
the approximation of the laws of the Member States relating to electromagnetic
compatibility.

' The EMC-directive with later amendments.

6.6 Lightning protection system

The LPS consists of three main parts.

' Lightning receptors.

' Down conducting system.

' Earthing system.

The LPS is designed according to IEC standards.

6.7 Earthing

The Vestas Earthing System is based on foundation earthing.

Document 0000-3388 rMVdeRd =RceYZ_X JjdeV^s contains the list of documents
pertaining to the Vestas Earthing System.

Requirements in the Vestas Earthing System specifications and work descriptions
are minimum requirements from Vestas and IEC. Local and national requirements
may require additional measures.

7 Environment

7.1 Chemicals

Chemicals used in the turbine are evaluated according to the Vestas Wind Systems
A/S Environmental System certified according to ISO 14001:2004.

' Anti-freeze liquid to help prevent the cooling system from freezing.

' Gear oil for lubricating the gearbox.

' Hydraulic oil to pitch the blades and operate the brake.

' Grease to lubricate bearings.

' Various cleaning agents and chemicals for maintenance of the turbine.

NOTE
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8 General reservations, notes, and disclaimers

' © 2015 Vestas Wind Systems A/S. This document is created by Vestas Wind
Systems A/S and/or its affiliates and contains copyrighted material, trademarks,
and other proprietary information. All rights reserved. No part of the document
may be reproduced or copied in any form or by any means q such as graphic,
electronic, or mechanical, including photocopying, taping, or information storage
and retrieval systems q without the prior written permission of Vestas Wind
Systems A/S. The use of this document is prohibited unless specifically
permitted by Vestas Wind Systems A/S. Trademarks, copyright or other notices
may not be altered or removed from the document.

' The general specification document here described applies to the present
design of the 2.0MW wind turbine series. Updated versions of the wind turbine,
which may be manufactured in the future, may have a general specification
document that differs from these general specifications. In the event that Vestas
supplies an updated version of the wind turbine, Vestas will provide updated
general specification applicable to the updated version.

' Vestas recommends that the grid be as close to nominal as possible with little
variation in frequency.

' A certain time allowance for turbine warm-up must be expected following grid
dropout and/or periods of very low ambient temperature.

' The estimated power curve for the different estimated noise levels (sound
power levels) is for wind speeds at 10 minute average value at hub height and
perpendicular to the rotor plane.

' All listed start/stop parameters (for example wind speeds and temperatures) are
equipped with hysteresis control. This can, in certain borderline situations, result
in turbine stops even though the ambient conditions are within the listed
operation parameters.

' The earthing system must comply with the minimum requirements from Vestas,
and be in accordance with local and national requirements, and codes of
standards.

' KYZd U`Tf^V_e) r?V_VcR] JaVTZWZTReZ`_ds) Zd _`e R_ `WWVc W`c dR]V) R_U does not
contain any guarantee, warranty, and/or verification of the power curve and
noise (including, without limitation, the power curve and noise verification
method). Any guarantee, warranty, and/or verification of the power curve and
noise (including, without limitation, the power curve and noise verification
method) must be agreed to separately in writing.
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9 Appendices

9.1 Design codes i structural design

The structural design has been developed and tested with regard to, but not limited
to, the following main standards:

Design codes i structural design

Nacelle and hub IEC 61400-1:2005

EN 50308

ANSI/ASSE Z359.1-2007

Bed frame IEC 61400-1:2005

Tower IEC 61400-1:2005

Eurocode 3

Table 9-1: Structural design codes

9.2 Design codes i mechanical equipment

The mechanical equipment has been developed and tested with regard to, but not
limited to, the following main standards:

Design codes i mechanical equipment

Gear Designed in accordance with rules in ISO 81400-4

Blades DNV-OS-J102

IEC 1024-1

IEC 60721-2-4

IEC 61400 (Part 1, 12, 22 and 23)

DEFU R25

ISO 2813

DS/EN ISO 12944-2

Table 9-2: Mechanical equipment design codes

9.3 Design codes i electrical equipment

The electrical equipment has been developed and tested with regard to, but not
limited to, the following main standards:

Design codes i electrical equipment

High-voltage AC circuit breakers IEC 60056

High-voltage testing techniques IEC 60060

Power capacitors IEC 60831

Insulating bushings for AC voltage above 1 kV IEC 60137

Insulation coordination BS EN 60071
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Design codes i electrical equipment

AC disconnectors and earth switches BS EN 60129

Current transformers IEC 60185

Voltage transformers IEC 60186

High-voltage switches IEC 60265

Disconnectors and fuses IEC 60269

Flame retardant standard for MV cables IEC 60332

Transformer IEC 60076-11

Generator IEC 60034

Specification for sulphur hexafluoride for
electrical equipment

IEC 60376

Rotating electrical machines IEC 34

Dimensions and output ratings for
rotating electrical machines

IEC 72 and
IEC 72A

Classification of insulation, materials for
electrical machinery

IEC 85

Safety of machinery i electrical equipment of machines IEC 60204-1

Table 9-3: Electrical equipment design codes

9.4 Design codes i I/O network system

The distributed I/O network system has been developed and tested with regard to,
but not limited to, the following main standards:

Design codes i I/O network system

Salt mist test IEC 60068-2-52

Damp head, cyclic IEC 60068-2-30

Vibration sinus IEC 60068-2-6

Cold IEC 60068-2-1

Enclosure IEC 60529

Damp head, steady state IEC 60068-2-56

Vibration random IEC 60068-2-64

Dry heat IEC 60068-2-2

Temperature shock IEC 60068-2-14

Free fall IEC 60068-2-32

Table 9-4: I/O network system design codes

9.5 Design codes i EMC system

To fulfil EMC requirements the design must be as recommended for lightning
protection. See section 9.6 Design codes q lightning , p. 24.
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Design codes i EMC system

Designed according to IEC 61400-1: 2005

Further robustness requirements according to TPS 901795

Table 9-5: EMC system design codes

9.6 Design codes i lightning protection

The LPS is designed according to lightning protection level I:

Design codes i lightning protection

Designed according to

IEC 62305-1: 2006

IEC 62305-3: 2006

IEC 62305-4: 2006

Non-harmonized standard and
technically normative documents

IEC/TR 61400-24:2010

Table 9-6: Lightning protection design codes

9.7 Design codes i earthing

The Vestas Earthing System design is based on and complies with the following
international standards and guidelines:

' IEC 62305-1 Ed. 1.0: Protection against lightning q Part 1: General principles.

' IEC 62305-3 Ed. 1.0: Protection against lightning q Part 3: Physical damage to
structures and life hazard.

' IEC 62305-4 Ed. 1.0: Protection against lightning q Part 4: Electrical and
electronic systems within structures.

' IEC/TR 61400-24. First edition. 2002-07. Wind turbine generator systems q Part
24: Lightning protection.

' IEC 60364-5-54. Second edition 2002-06. Electrical installations of buildings q

Part 5-54: Selection and erection of electrical equipment q Earthing
arrangements, protective conductors and protective bonding conductors.
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9.8 Operational envelope conditions for power curve (at
hub height)

Conditions for power curve (at hub height)

Wind shear 0.00-0.30 (10 minute average)

Turbulence intensity 6-12% (10 minute average)

Blades Clean

Rain No

Ice/snow on blades No

Leading edge No damage

Terrain IEC 61400-12-1

Inflow angle (vertical) 0 ±2°

Table 9-7: Conditions for power curve

9.9 Power curves, Ct values, and sound power levels

Power curve, Ct values and sound power levels for noise modes are defined in
separate performance specifications for each variant. The documents will reference
this General Specification to ensure correct traceability between performance data
sheet and the General Specification.

The turbine can be equipped with different power generation components
depending on the region which may influence the performance of the turbine.
Consult Vestas Wind Systems for further details.

The Performance Specifications are listed below:

Performance specifications Number

V100-2.2MW 50/60Hz 0051-0204

V110-2.2MW 50/60Hz 0051-0205

V100-2.0MW 50/60Hz 0051-0207

V110-2.0MW 50/60Hz 0051-0208

Table 9-8: Performance specifications
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