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(QHUJLMD MH ELOD L ELW UH JODYQL RVORQDF WY BMRIMIR
3BRWHQFLMDOQD HQHUJLMD MH HQHUJLMD WLMHOD ]JERJ S
SRKUDQMHQD X EUDQL LOL H/DH U LIQWDV Xp NDY RIQ € B WL IR B UNKHIL
NUHWDQMX pHVWLFD YMHWUD MH MHGDQ SULPMHU WRJD

3RVWRMB LYpUWWD HQHUJLMD PHKDQLpPND HOHNWULpPQD
QXNOHDUQD ELROR&ND HQHUJLMD SOLPH JHRWHUPDOQD
HQHUJLMH ELOD VXULRHVOQWDIJRERY VYH YHUHJ RQHpPLAUHQ
SRWHaNRUH V GRSUHPDQMHP JRULYD GR XGDOMHQLK SRGU
QD DOWHUQDWLYQH L]YRUH HQHUJLMH NDNR EL |DGRYROML
QDMiMH QDGD ]D RGUALWMX BOCEXQRVGRVINVRWRLSDGD pLVWLP
HQHUJLMD L HQHUJLMD YMHWUD pHVWR SUX&D MXWRSIFILYNRH/ V
GLOMHP VYLMHWD LVWRYUHPHQR R SWANRNERIMDMGQD P D H W W
SURRALRVSRGDUVNL UD]JYRM V pLVWLP L]YRULPD HQHUJLMH
WHKQRORJLMD V REQRYOMLYLP L]YRULPD SRSXW VXQFD Y\
QRYRP JOREDOQRP HQHUJHWVNRP JRVSRGDUVWY X

2YDM UDG EDYL VH VLPXODFLMRP VWUXMDQMD IOXLGD N
RVL QDPLMHQMHQRP |D PDQMH IHO ISRWH\R N R HWX HRAEWNDHE BN
SRMPRYL SRSXW REQRYOMLYLK L]YRUD HQHUJLMH L SULQFI
YHUWLNDOQRP RMKVADMRQLWRJID|UDGD JHRPHWULMH PRGH
VWUXMDQMD IOXLGD 2EMD&4QMHQR MH NRUDN SR NRUDN SR
PUHAH VYH GR SRVWD Y NL RRMMHF VM LNR SLERVMHOR XX $QV\V ) O X
UDGD REUDGHQD MH SR]JRUQRVW QD VDPH UH]XOWDWH VLPX
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9MHWDU QDVWDMH NDR SRVOMHGLFD UD]JOLNH WODNRYD
O9MHWDU VWUXML L] YLAHJ X SRGUXpMH QL&HJ WODND L SX:
SRYHUDYD VH (QHUMIMIRMH GMHORWYRUQD VLOD NRMD VH
UD]JOLPLWLP REOLFLPD (QHUJLMX PRAHPR SRGLMHOLWL QI
3ULPDUQH REOLNH VXVUHUHPR X SULURGL D PR&HPR
QHNRQRIQPOQH .RQYHQFLRYXOSULREWOQALXHOHUURKBH DOL C
IRVLOQLKRIRIMIDPQ MBNRRYHQFLROWYDOAEHREDGKFSULVXWQL R
VDPR &WR L] QDOD]LPR X QHRJUDQLpPHQLP NROLpPLQDPD L Q
8 RYRP UDGX EBIYXSWUDRRREQRYOMLYLP L]YRULPD HQHUJLM

60LND 9MHW URKROHNRQW YD R REVW/QD @D PRUX

O9MHWDU MH ERJDW L]YRU pLWMW H5H ® HU OLOMHY HIi IH Q HYURIL M O F
HQHWRMEBMH VYH YHUL GRISILIQEIR M @HIXAWDXNRMD MX QDGPD
2VYUQHPR OL VH QD VWDWLVWLNX HPLVLMH VWDNOHQLpNL
X SHULRGX RG GR JRGLQH 5H]XOWDWL (XURVWDWD



HQHUJLMH L] REQRYOMLYLK L]YRUD HQHUJLMH X EUXWR ILC
(XURSVNH XQLMH 3UHPD SRGDFLPD L] JRGLQH HQHUJLM
XGMHOD X SURL]JYRGQML HORGMWUH p\QHH SHYDHW\E KMHRKOPRYY D
HQHUJLMD YMHWUD SUHPHOWWM BN EMYEBEBHGOCRL]|@HOD YL&H
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6OLND 3URL]HROGQINMQ HUJHMH UD]JOLPLWLP L]YRULPLC
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HQHUJLMH GROD]L L] YMHWUD ILWYD L ,UVND
SURL]JYRGQMX HOHNWULpPpQH HQHUJLMH L@YMHWUD RG RVWL
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$QDONRMD MH SULNDBYR DHOYOWRND IRG SQO |BWRRVAVWLFDO -
RI :RUOG YOH@PHNXMHPR GDLJIHIDGLRMEAMRYYMHWURHOHNW!
UD]JGREOMX RG JRGIGRHGOXURSVNBRGQILRUD LQVWDOLUDWL  *
QRYMBSDFLWHWDVRR WDERRERRISQHQH YMHWURISENEMDXD Q H
SURVMHNX WUHEDOD JUDGLWL SUHNR *: QRYLK YMHWURH
GR JRBUWBPD SRGDFLPD ]D JRGLQX X +UYDWVNRM
HOHNWULpPQH HQHUJLMH L] REQRYOMLYLK L]YRUD QDMYHiL
L SURL]HROGIQMMXLPQH HQHUJLMH L] YHOLNLK KLGURHOHNWI
XGMHOD WH HQHUJLSRWVWRELRPDVH V

B i Broj g
vjetroturbina &=

Anaany:

Ukupno 375 vjetroturbina

60OLND/RNDFLMH YMHWURHOHNWUDQD X@*UYDWVNRM

+UYDWVND XNXBARURBOHNWUDQH XNXSQH VQDJH 0: RG
.UBDYDQH X SUREQRP UDGX RG OLSQMD JRGLQH *RGL:
VWUXMB@
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O9MHWURGLRUEZKDQWUHWMRD VWWDODH R EL SVURIWWIYRYMBIWUD R
QMHIJRYX NLQHWLPNX HQHUJLMX X PHKDQLpPpNX HQHUJLMX UF
SUHWYDUD X HOHNWULpPQX HQVWQRIYMX KL BRPRY LJHQHUWDWNRRDL
QD VOLBHGRYLWR RGUADYDQMH RVLJXWMHW G R HOM B DWNUD@ H
RGUALYLP L]YRURP HQHUJLMH ]DWR @4WR QH SURBR®IGMLWW
VPDQMHQMD RYLVQRVWL R IRVLOQLP JRULYLPD NRMH VX LU
SRWDNQXOH VX SURL]YRYDpH QD UD]JYRM UD]JOLpPLWLK YMHW

lopatica

kocnica _ sistem za elektri¢nu
m?hanlckl regulaciju

. o generator
sistem za upravljanje

rotorom sistem za okretanje

toranj

veza s
tem\eljl elektritcnom mrezom

60LNRPVQRYQL GLMHOR¥LQYMHWURDJUHJDWD

/IRSDWIMAHWURPGUHIMMDUDQH VX WDNR GD SRGVMHUDMX QD
RPRIJXUXMH LP YLVRNL VWXSDQM SUHWYRUEH HQHUJLMH Y1
LPDMX WUL ORSDWLFH a8WR RPRJIJXUXMH GHBAHD XV PIIPM X E U
.RPpLRQL ¥XNRWDWWL VH X VOXpDMX NDGD EU]JLQD QDOHWD
YULMHGQRVW WDGD NRpQLFD NDNR EL UDVWHUHWLOD SUL
NDNR EL RVLIXUDOD NRQVWDQWQX EU]JLQX YUWQMH



*HQHUDMVR Y UHYDM NRML PHKDQLpNX HQHUJLMX WXUELQVNI
PHKDQLpNLP SULMHQRVQLNRP MH VSRMHQ V ORSDWLFDPD

V HOHNWULpPpQRP PUHARP

6LVWHP 1D ]|DWIMMWPQNRML SXAaQLP SULMHQRVRP SUHNR ]X!¢
]JDNUHWD YMHWURDJUHJDWD aWR QDP MH SRWUHEQR NDNR

3RGMHOD

IMHWWUR PRAHPR SRGLMHOLWL X QHNROLNR VNXSLQD $NR
JRYRULPR R WUL WES®@ YMHWURHOHNWUDQH

ODOMQDJH VX R@®: GR

6UHGYMNMBJIJH VXNRGR O:

IHOLWODJIJH YHIH RG

ODY M DWURRBEWIQR VH SRVWDYOMDMX NDRHMWE& QVLH VILPLRPAMALK
NXuDQVWYD 6UHGQMH YMHWURHQOHW®WN HD QB/HBURBRBNNHWHU 5\
PRUH RGQRVQR XGDOMHQH VX LOL YLAH NLORPHWDUD R
YHOLNH VX EUJLQH YMHWUD WDNR GD MH LVNRULVWLYRVWL

6OLNDMHWURHOHNWUDQH V KRULIRGW®@OQRP RVL V



2VQRYQD SROGWKHUERDQMMBWSRHPD RVL YUWQMH L X WRP VOX}{
OIMHWURWXUELQD V KRUL]JRQWDOQRP RVL +:$7
OMHWURHOHNWUDQD V YHUWLNDOQRP RVL 9:$7

=D YHOLNX SURL]YRGQMX HOHNWULpPQH HQHUJLMH QDMSR
+$:7 *ODYQH SUHGIWRRWXIQRYW VDYLMDQMD ORSDWLFD \
QDSDGQL NXW RGQRVQR GDOMLQVNR SRGHZELOLQWNX QDS L
PDNVLPDOQH NROLPLQH HQHUJLMH YMHWUD 9LVLQD WRUQ
+$:7D VX SUHGYLYHQH VX ]D ODPLQDUQR VWUXMDQMH YMF
WUDQVSRUWLUDWL ,QVWDOBFLMDDFB PGLMOWEHQH Y B K& \MH
GL]DOLFDPD O9MHWURWXUELQH V YHUWLNDOQRP RVL 9:$7
YDA&QRVWL JERJ PRIXUQRVWL VDPRVWDOQH SULPMHQH

MHWURWXUELQD V¥HUWLNDOQRP RVL

OMHWURWXYUHELWDNDOSORPLAROMX PQRJH SUHGQRWDWE ND
RG U & D YSOSDW\H. F HDH R W RUBRIMHQRVRY IQDX NRMD VH QDODI]L QL
JHQHUDRWRUVH QDOD]L X SRGQRS&RXWDDRHV ¥ @ M W WRMVQ X W DI
VPDQMLOR MH R SNVRISDMILHFGIMSHR W R URONX D Q B UYHHITEVN. WBDW Q R M
QDSDGQRR SBWDAD S RWRHEPMQMXMH FLMHQX VDPH YMHWUR




9$:7 LPD YHUL RWSRU SUNOCIOINRNPEPR YHVRRVRAWHLYD WO M QU
SURL]JYRGLWL YL&H VQDJH QDG Y+ R M R\LWDQY IO MMDPLYKQ D MH S
NRQVWUXNFLMD L SAHWKW DNODOMLY EMR/EHPLIBNRENRGLEMLIDBIL WL QD ¢
'DUULXVRYX Y MEDWRRMW XVEYQXYMHW URWSYLELH [3 RADX/NUDNAQM
NRMH VH RNUHiX RNR YHUWLNDOQH RVL /RSDWLFH ]DKYD
-HGQRVWDYQLMH WD QR E&WXURWMHMKMLYH QD VPMHU YMHW
X XVSRUHGEL V GU@LP WLSRYLPD

//

6OLNBDYRQLXY YMHWURWXUELQD

'DUULHXV YMHWURWSXDWHDWLWORLR MH* L 'DUULHXV |
QDMSR]QDWLML L (DDMBMAIMRAL X YISMHN MEQLNQMEIRYQ® KW
SRVWDYOMHQLP>N@ D®HRPMH DNRRIGDVH QD]JLYDMX L ORSDWLFI
QD URWDFLMVNX RV L ]JERJ VYRMHJ SURILOD JHQHULUDMX
RELPQR LPDMX YLVRN NRHILFLMHQW VQDJH DOL FRIXLHDXWY L
+WLS YMHWURWXUELQD MH WLS YMHWURWRBUBLGMNWRMHWU
LPD L GRGDWQH HOHPHQWLPD NDNR EL SREROM&DR HILNDV(
FHQWUDOQL YHUWLNDOQL VWXS L REOLNRYDQH X REOLNX V
PLQH KRULJRQWDO QMK V8B D WH WOMNQH UDGLMDOQR @ RBMQRYV



GL]IDMQ RPRJXuDYD ORSDWLFDPD EROML |DKYDW YMHWDUD
DVLPHWULPQLP ORSDWLFDPD VWDQGDUGQH 'DUULHXV YMHMW

{

7

60OLND'DUULHXV YMH&@URWXUELQD

A +H O IWIDSO 2D RYHNXW UR WX IDERSDWLFH REOLNRYDQH NDR
SRGVMHUDMX QD REOLN YLMND LOL VSLUDOH /RSDWLFH VX
WURGLPHQ]JLARRSDWLFRHEOXNRVWDYOMHQH RNR FHQWUDOQH
LP URWDFLMX RNR RYH RVL *ODYQD SUHGQRVW MRM MH ]D
GLIDMQLUDQLK ORSDWLFD *HQHULUDWL HQHUJLMXD ]DSRE{
8pLQNRYLWRWHNW B RIWKQUEDQDOL VX MHGQRVWDYQLMH L]JUDG
PRGHUDQ L SUHSR]QDWOMLY .RULVWH VH ]D PDQMH SULF
LIYDQPUHAQH LQVWDODFLMH JGMH VX X]RUFL YMHWUD QHS!

%

F e ¥

6OLNDMHOBEMO® 'DUULHXV ¥ @HWURWXUELQH
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3UL LJUDGL ' PRGHOD 'DWUBBXVYRYHRYXWEERHNOMXpQL SU
JHRPHWULMH &$' UDpPpXQDOQR SRGUADQRHELWIDQOMERJI RRRGIK
RVIXUDYD WHPHOM ]D VYH GDOMQMH DQDOL]H VLPXODFLM}
VH XQXWDU $QV\V :RUNBHQ¥WLFLUDQH UDpXQDOQH DSOL
LQAHQMHULPD N UGHLDMQWKH LPDSUHGQLK IL]JLPNLK PRGHOD |
I®LGD SULODJRGOMLYRP L LQWXLWLYQRP SURVWRUX

*HRPHWULMD DHURSURILOD 1%&$%

'LIJLWDOQL 1%&% pHWYHUR]J]QDPHQNDVWLP NRGRP GH
YMHWURWXUELQH B3UYD J]QDPHQND X NRGX RSLVXMH PDN
]QDPHQND RSLVXMH XGDOMHQRVW QDMYHUHJ QDJLED RG S
YULMHSRMWVWRMISQMH GYLMH ]QDPHQNH NRMH RSLVXMX PDNV
VOXpDMX MH WR QD ORSDWLFH 3RGDWFL R |DGDQRP
> @ 1D VWUDQLFL VH SUHX]LPD GDWRWGENODWHNRRUZOQRD Y
AOLFURVRIW ([FHO3® X NRMHPNRHG R WAL X DF WNDHE@ORFDSUYR VW
'UXJL VWXSDF pLQH UHGQL EURMHYL WRpPDND 7UHUL L pHW)
X FLMHOL |IDGQML VWXSDF XSLVXMHPR EURM
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il 1 1.000¢ ©@.0@158 -]
1 2 ©8.9500 ©.01008 -]
1 3 0.9000 ©.01810 -]
1 4 0.8000 ©.83279 2]
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1 9 ©.3000 ©.87502 -]
1 10 ©.2500 ©.87427 -]
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3RWUHEQR MH SULSDRRWIG IGDDWH NRILAFEMOH QD QDpLQ SU
SRWUHEQR MH QDSUDYOGDMWE WHNXHY WNWVMPHOLMRP W[W N
SURJUDPX SUL XpLWDYDQMX JHRPHWULWHRWQXWDIPR SiUR\V
ORGHOHUXXXN FSRIPR i QDU NQRM LIPFR EQWW K RIG QRIRSRUMSLBHP O M
WRPDND L SRYH]XR&WR]LIBRRRREQDNEEEMH: $HURSURILO VF
UDYQLQX :< .DNR EL DHURSURILO SUDYLOQR ]JDWYRULOL SF
SUYX L ]DG QWXL MR p N X

0.000 2.000 4.000(cm)

1.000 3.000

6OLND$HURSURILO XQXWDRE A'HVLIQ ORGHOHU

,JPHYyX IDGDQH OLQLMH IRUPLUDsXUHI|WEHN\HORRR] 6NRPRRIKGIN B H
YUOR MHGQRVWDYQR SRPDNQH ]D IDGDQL UDGLMXV L GXSC

78] SRQRU QDUHGEH AB6NHWFK?® QDSUDYLPRWDMRRH XN U X:
SRWSXQRVWL ]JDYU4ALOL JHRPHWULMX URWLUDMXUH GRPHQH
SUDYRNXWQLN ]DGDQLK GLPHQ]JLMD NRML QDP SUHGVWDYOI



*HRPHWULMD PRGHOD UDpXQDOVNH GRPHQH

SRGUXpMH LOL GRPHQD NRMRP VH EDYLPR VORAHQ MH
9DQMVNL GLR GRPHQH SUHGVWDYOMD SUDYRNXWQL RNYLU

4r 10.4r
—h Symmetry
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—ta %’ Zone 5
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= Sliding Interface
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—— Symmetry

1.2r

6OLNDIDFUW UDPpXQDOVNH GRPHQH

9D QWLVV W D FLIRADYW@RML VH RG QHNROLNR ICQ OHIM 8 B PQ LS F
EUBG X WOH BRYQPHWULPQL JLGRYUHFLBRHRWMRI XQXWDUQMH
RVRWLRDRN@®HNRMH VH JDNURJIGDNBHGRSYR INRRMH]XMH RYD (
GLMHOD GRPHQH QD]LYRAWOILEQQPHIIQR M X pBHIFHMH P

7D EONRRDL J X WDXRUBWL Q H

BURILO ORSDWLFH

1$&$

%URM ORSDWLFD

'XOMLQD WHWLYH RaAWULFH >PP@

'XOMLQD ORSDWLFH >PP@

SURPMHU RVRYLQH >PP@

5DGLMXV |[IDNUHWDQMD ORSDWLFD >PP(@

ORPHQW LQHUFLM@MH URWRUD >NJ P

*HRPHWULMD RYH GRPHQH RG&WRXMMD VIH G WIHP PR DH
SURPMHQDPD 'LPHQ]LMH VH QDOB®RI® XPREBREWDRIAARIBEQHF D
PP8OD]QL L L]OD]QL UXERYL YDQMVRNRJ GLM HRB RN VXX B RILC



UXERYL XNXSQH GXOMLQHPP +tRUL]JRQWDOQD XGDOMHQRVW
VUHGLaAaWD URWRWIP 8QXWDUQML URWLUDMXUL GUR GRPHQ
[ PPD ORSDWLFH VX UDVSRUHYHQH SR RERGX NUXJ
URWRUD L PHYyXVREQR VX XXGODNIMIDQ W H BV INYXHW OBRGE DG L MEK W H F

WXUELQH L]QRVL PP

6OLNBULND] UDpXQDOVNH GRPHQHDXQXWDU A'HVLJ



180(5,y.$ 05(a$ A0(6+3

I1XPHULpND PUHAD PHVK MH SURFHV JHQHULUDQMD GYR
' PUHMBGR VH JHRPHWULMD S RGJLMHQ 5 XQ B HHNDRHGHH QRIHANIIR \
'YRGLPHQ]JLRQDOQH PURBEBLNRIWURINXMWD L pHWYHURNXYV
WURGLPHQ®REBGOBDLORPRIX ELWL SLUDPLGD SUL]JPD V WURNXW
KHNVDH®RR#WR MH YLGOMLYR QD VOLFL

60OLNDD]OLPpLWL HOHPHQWL QXPHULpPpNLK PUH,

*HQHULUDQMH QXPHULpNH PUHAH LPD ]QDpPDMQX XORJIX X
NYDOLWHWQH PUH&H MHGDQ MH RG QDMYD&QLMLK pLPEHQL
WRPQRVW VLP X O DREU N® DV RMUHKMIDRDIDASKGWAMDMPEKE D YDQMH SR\
MHGQDGAWYDUDQMH &WR EROMH PUH&H XWMHpH QD WRpPQR

a
*HQHULUDQMH QXPHULpPpNH PUHAaH

IXPHULPNX PUHANWDGEBDY¥RMMPERR R G U HX® QWKDISWDE B WHRW U
MH GLR SURJUDP D3REQWVWL)® XBIYOWRQD A'LVSOD\ VW\OH3 RGD|
A8VH *HRPHWU\ 6 HW@D @IR VPRENURR PS UR $UBIRV IPREGEHRD IOWD Q
JHRPHWULMX 3RG JUXSRP |DGDQR A'HIDXOWV?: RGDEUDQR
3UHIHUHQFH® 3UHIHUHQFLMD UHNDHHZPIMEDS B \WWHD A YBNK BNV &1 BD -
SRUHGDHNQB@HWPOLQHDUDQ 3RG RSALMRF & DMHVGIQ B QL D Q/NRE
XNOMXpPpHQD MH RSFLMD XKYDWL ]JDNULYOMHQRVW A&DSWXL
SRVWDYOMHQDRMMNXAWD MH RVWD Y OMIRY MHODOLSRF UFLQD HO



P DPLQLPDOQD GXOMeQDQRED JHQHUDOQX LQIODFLM
SDUDPHWQHWHQL WDNR GD MH PDNVLPDOQL EURM VORMHYL
3RWUHEQR MH GRGLMHOLWL LPHQD SRMHGLQLP GLMHOR
ALQOHW: XOD]QL EULG ARXWOHW: L]OD]QL EULG AZDOO?
VWDFLRQDUQH L YDQMVNL UXE URWLUDMXiUH GRPHQH

6OLNBRVWDYNH QXPHULpPpNH PUHAH

8] SRPRU QDDHGIEPHQ]LRQ IAWHIEE M HV IW]R BRKRQ MHD QDRGLIRYAO R V|
XVLWQMXMX HOHPHQWL QXPHULpPpNH PURB&NWIDY N ENRRLLIPZDA



GLPHQ]LRQLUOR SIBIWLFDRLYYDHOW RIU@D HPHPHQWW RSD UDVWD
,QIODESMIMH A)LUVW /B\RWVWDKMGMNEBRBW VS DM X DPM VER P OQR
VORMHYD YLVLQH SUYRJ VORMD KA B )LWRWH DABNUWAH RIK W 3

60OLND3RVWDYNH GLPHQ]JLRQLUDQMD UXERYD

'LPHQ]LRQDQR@MIE RW L UD M X i H DB XMLRO®W QH GRPHQH
MWDGR MH YHOLpPLQD HOHPHQWD P VWRSD UDVWD L
F)

6OLND3RVWDYNH LQIODFLMH



3ULND] LJUDYHQH QXPHULpPNH PUHAH

,]YDQ SRGUXpMD QD NRMIBDPNRH LG RHI\QVD UNE FPIY KLEDD ONDOENDR!
URWLUDMXURM \@ B NRGRIEOHYRD EMRROEY LXOSBIVDPHWUL X] SRPF

A*HQHUDWH?® JHQHULUDPR QXPHULPNX PUH&AX NDR a4WR MH V

6OLND*HQHULUDQD QXPHULpPpND PUHAD

1D VOLFL L SULND]DQR MH XVLWQMHQMH PUHA&H RNR DH

6OLND*HQHULUDQD PUHAaD RNR DHURSURILOD 1%«



.DNR EL VH VPDQMLOD UDVLSDQMH WXUEXOHQWQLK VWU
QXPHULpPpNRM PUHAL L] QRM\HXDDMMHHVDVWDYOMHQD RG HO
SRWUHEQR MH ELOR SRGHVLWL SDUDPHWUH GD MH SRGUXDI
X QXPHULpNRM PUHAL SRSULPLR L]JJOHG L]JUDYHQH JHRPHWL

6OLND'HWDOM |]DREOMHQMD DHURSURILOD

6OLND'HW@ODNMWXaHJ GLMHOD DHURSURILOD



1D VOLFIPRAHPR XVGW®@®WHOMNMMRNRMHRMWRMXUELQH

6OLND*HQHULUDQD PUHAD RNR URWRUD WXUE

2VLP WRJD NDNR EL VH RVLIJXUDOD NYDOLWHWD PUHAH
PDNVLPDOQD QDJQXWRVW HOHPHQDWD L RPMHUAGD B BIQW M
VNHZQHVV: L]QRVL D A3LQFK WROHUDDRENL SRVWOQLYDHLC
XYMHWD GRPHQH YLGOMLYL VX QD VOLFL

6OLNDSXEQL XYMHWL URWDFLMVNH L VWDFLRQD



)/8(17 6,08/$&,-$

8 RYRP LVWUDALYDQMX SURYRGLPR VO/DFDWQPK QM BPWDR
FLOMHP XVSRUHGEH WH]POMNRMNIWHF L BHQMHHE XARRQD QD ORSE
SROR&DMH |DNUHWD ORSDWRHDLKLRE QRVX]DOQRVMHREWR GD P
VLOH DHURGLQDPLpPNRJID X]JRQD MHGQDN RPMHUX VLOH X]J
SRYUSURH P ULMHPLPD LVWRORSXDMRR BRIENQRHNOL M XUDNPIR
WDM SRR &MWDFLRQDUQL

SRVWDYNH A)OXHQW?3 UMHADYDpD

=DYU4AQL GLR X L]JUDGL VLPXODFLMH MH A)OXHQW?3 UMH:
NRMLP VH SRYH]XMH QXPHULpND PRHAD YS\UHH WK R 6 QRDQ D SU D
X]JHWH L] JQDQVWYHQRJ pOBDROWND: Y@ QIRDM IN MR] SWIRIRDHPQS U L

60OLND1IDpPpLQ SRYH]LYDQMD JHRPHWULMH QXPHULpPpNI

3RNUHWDQMHP UMHADYDpPD RWYDUD VH A)OXHQW /DXQFKHL
UMHEDYDpPD GXSOD SUHFL]QRVW A'XEOH 3UHFLVLRQ®* L GD it
AWR QDP RPRJXUXMH NYDOL® RW QH ® XWLL FE IBRY WIDPHNDIPHL M R .
YUVWX UMHaADYDpPpD RGQRVQR KRiH OL ELWL XWHPHOMHQ Q
VH WHPHOML QD WODNX OR&H VH LIDEUDWL SUROD]QR LOL ¢
DSV R QXWHIOHD WL @6 EEJDQD MH DSVROXM PPy X]REQBEYDPH W
SURPDWRRWQRVLPHWIRG RSFYMRP® KRIDVFRXV 0R 6670ORRHGIDX p L (
PRGHO WXUEXOHQFLMH WR MH PRGHO YUWORAQH YLVNR]QR
VH QPPNJD SRQDEDQMH X VORERGQRM VVWRPHMD (S WRPGIHIP] K
PRGHO SUHRVMHWOMLY @D RERGQYRW D WUIOUNELX Q B QFQ MK Xy H \
JERJ GREURJ SRQDADQMD X QHSRYROMQLP JUDGLMHQWLP]



NRUMYWDR AHRZPRGHO WXUEXOHQFLMH EH] GRRBDND@LVKHI X/@N
PRGHOD YLGOMLYH VX QD VOLFL

60OLND .RQVWDQWH PRGHOD

ODWHULMDOSBREWOIYOMHRYUVWR WLMHDRNVDOX¥YDRYHMRULMH
&RQGLWLRQV: QDOD]L VH URWLUDMXUD L VWDFLRQDUQD GI
PRWLRQ?®* RSFLMX V EU]L®BFM YGMIGIMGFWRGM H MDA R ELWQR VX
&RQGLWURQEUDMX VH SRVWDYNH |D VYDNL RG UXEQLK XY
JHQHULUDQMD QXPHULPNH PUWEIS MDP XOEQMEEHNEDARNC G\
EUJLQH SRVWDY XN R®D HH YAV NR]§RVWL WXUEXOHQFLMD

1D L]OD]QL EULG SRVW RKGNOHW M HP I/Q B PABWBIVVXU M ODN SR
WODN MH DWPRVIHUVNL RG 3D 2PMHU SRYUDWQH W
WXUEXOHQWQL LQWHQ]JLWHW



60OLND3RVWDYNH EU]JLQH QD XOD]JQRP EULGX

%RPQL [EBRRNQH NRMLPD VPR G RRGGMEHOLQ LMEDYILS AZDO@= L
GRGDWQLP RSFLMDPD GHILQLUDWL WUHB RO AOSHBIWLED BK
LIJUDPpXQD RGUHPHNRQ BWRQWPR SRVWDYLOL JUDQLPQH XYMF
UMHEAHQMD 8 QD AWHWHEO X PEWIRIN HIVY MMBSWQID/GAIEQL VPR VH 6,0
6HPL LPSOLFLW PHWKRG IRUPUMRERBH OLQNHG HTXDWLRQ

60LND3RVWDYNH NRUL&A&WHQH NRG 6,03/( PHWR



5MHp MH R MHGQRVWDYQRP DOJRULWPX NRML ]D SURYHGEX
RGQRV NRUHNFLMD EU]JLQH L WODND =DGRYROMDYD GLVN
LWHUDNMBLVPR GRELOL awWRL&SXBDPOWH QLAVRH SRWAMEDHYQNH N B R

60OLND SRVWDYGNKHD OB
BULMH SRNUHWDQMD NDONXODFLMH MR& MH ELOR SRWUHE

GRGDMH SRG RSFLMRP A5HSRUW )LOHV3 NDR GYD ]DVHEQD
MH LOQWHUDFLMD

60LNDUDI NRQYHUJHQFXMAOPWIK ORWLRQ3 URWDFLMVN



5(=8/7$7,

8 SUYRP GLMHDG DMK AXOMHWD XVSMHOR QDP MH NRQYHUJL
JUDI NRQYHUJHQFLMH JGMH VH YLGH NULYXOMHRRQ\WWLRQ XDV
RPHJD3RMHG GYD QDYHGHQD JUDID L]YXpHQ MH L JUDI V NF
QDNRQ SRPpHWQLK QHAWRVOHESKLRWEDQDFMMDNRQWXUD VW]
]JDNUHW D QRSDWRWLUD NMNODMERPORKX NDUDNWHULVWLNRP A
VLPXOLUD SRNUHW ]DNUHWDQMH URWLUDMXiH GRPHQH

6OLND.RQWXUD VWDRNRGpPDORUMODMNORSDWLFD ]D

1D VOLFRULND]DQD MH NRQWXUD GLQDPLpNRJ WODND SUL |

60OLND.RQWXUD GLQNRLGDNERNUHWMDNORSDWLFD ]D



1D VOLFRLLGOMLYD MH NFRR®PWWLEF ERDLYMHOMDJ RWXUELQH

6OLND.RQWXUD EUJLQINROG TREIHWDIFORBSDWLFD |D

1D VOLFYLGOMLYD MH NRQWGRHMHGED ] UQHE RYDL P \UFRROMRQUDD M X U
XOD]QRPEEMJLGR VH SRYHUDYD GRN QD L]JOD]JQRP EULGX ORH
YULMHGQRVW

60OLND.RQWUXD EU]JLQH QRGFUMNORWDGFERBQRWLFD ]D

8 GUXJRP GLMHOX UMHEHQMD VLPXODFLMD MH IRNXVL
GRPHQDPD 8 RYRR/GUIMR OWIBNRYIMWRVYH URWDFLMVND GRPHC
RGQRVQR LVNOMXpXMHPR AOHVK ORWLRQ® BRWQQE QD KX



MHGQDN MH DWPRVIHUVNRP 3RQRKY QR N H Q WRQXAY (DRM WG Q
NDR 4WR MH SULND]DQR QD VOLFL

60OLNDS5HIHUHQWQH YULMHGQRVWL

OHWRGD MH 6,03/( L SRNUHQXWD MH NDONXODFLMD RG
SRVWLJOR NRQLGNO®RFOMKLUH YLGOMLYD MH NRQWXUD \
ORSDWEFD |D

6OLND.RQWXUD VW R RG p]DR.U M\D D MRS D WLEFQO]XOD M



1D VOLFBULND]DQD MH NRQWXUD GLQDPLpPNRJ WODND SUL
VOXpDMX

6OLND.RQWXUD GLQDNRLGDNRN UNMHOWMDNGE RSDIWALFDQMU QRP VO X

1D VOLFL YLGLPR NRQWXUX PDIJQLWKGH EU]JLQH NRG ]DN

BOLND.RQWXUD PDJQURGX GHN BH W Q FERW D WIRRQ O] BOD M



1D VOLNDED SULND]DQL VX YHNWRUL EU]JLQD L WODND

60OLNPHNWRUL VWDWLpPpNRJ WODND

60LND 9HNWRIQL B/X]E

.DNR EL YHNWRUL ELOL EROMH YLGO MW DGR 5 IU K \RN\DUPpH
VYDNL YHNWRU X] SRPRU QDUHGEH FABHNRB3VIO QDD PR A6/
GD QD PMHVWLPD JGMH SPFPGDGW QMNP DGWNWVRHMKX QR IBRW QMHH U I



S3R]IQDWD MH WR pLQMHQLFD L] %HUQXOOLMHYH MHGQDGAEH
QHVWODpPLYRJ LOL QLVNRYLVNR]JQRJ IOXLGD UH]XOWLUD VP
MHGQDGAED UDpXQD VH SUHPD L]JUD]X

2E-¢RE ¢ DL -KJGP
JGMH MH
2+WODN 3 ®X@G D
6+IJXVWRUD NO®@LGD
R+EU]LQD 3P X1@ D
D+YLVLQD RG UHIHREEBOWQH UD]JLQH

1D VOLFYLGOMLYD MH NRQW X U DDVDWW KPNRXIWROIBINDX N RS URF
ND]DOMNDPD QD VDWX 7DNDY VPMHU ]DNUHWD L]DEUDQ MH

60LND .RQWXUD VWRRGpDODRUMVODNIRSDWLFED ]D



1D VOLFYLGOMLYD MH NRQWXWIR &L WD PD p]DRFIU WQ@XOW DKN]RG

6OLND .RQWXUD GLQ DR NRNUHWMDND RSDWLFD ]D

.RG VOLNH JRYRULPR R VWDFLRQDUQRM ®DRXJD AL IN RK
PDJQLWXGH EU]JLQH ]D LVWL NXW ]JDNUHWD

60LND .RQWXUD PDIQNRVXXEIHNEHUMDHW RSDWLFD ]D



1D VOLFIYLGLPR NRQWXUX VWDWLPNRJ WODND NRG ORSDWL

60LND .RQWXUD VWNRGPDRUMVODNIRSDWLFD ]D

1D VOLFIQDOD]L NRQWXUD GLQDPLpPpNRJ WODND ]D IDNUHW O

60OLND .RQWXUD GLQDIRGNBRNUHOMDNDRSDWLFED ]D



1D VOLFYLGOMLYD MH PDJQLWXGD EUfLQH NRG ]JDNUHWD OF

60LND .RQWXUD PDIQNRXKX GIHNHHMIDHW RSDWLFD ]D

1D VOLFISULND]DQD MH NRQWXUD VWDWLPNRJ WODND NRG C

60OLND .RQWXUD VWRNRGpPDRUMWODNIRSDWLFD ]D



1D VOLFISULND]DQDGM R INRQWRUMODND NRG ORSDWLFD ]DNU

6OLND .RQWXUD GLQ DR NBRNUHOWMDND RSDWLFD ]D

1IDVOLFLYLGOMLYD MH NRQWXUD PDJQLWXGH EUJLQH SURPD!
]JDNUHQXWLP ]D

60LND .RQWXUD PDIQNRKX GIHNHHMIDHWO RSDWLFD ]D



60OLND SULNDROMHNQRQWXUX VWDWLPpNRI WODINDYNRGODPNHWWR
QDSUDYLOAV WHLURP GD VH X NUXJX QDOD]H ORfSDWLFH P

60LND .RQWXUD VWDWLPNRJ WODND NRG ]JDNUHWD

1D VOLFIQDODRIQWH QDD PRApNRJ WODND ]D ]JPNUHW ORSDWLFD

60LND .RQWXUD GLQDPLpPpNRJ WODNDf NRG |[DNUHWD



60OLND SULND]XMH NRQWNXUX EGEUWLEKHORRE® WLFD ]D

60OLND .RQWXUD PDJQLWXGH EU]JLQH NRG |DNUHWD

] ODYHGHQLK VLPXODFLMD YLGOMLYR MH GD MH RYDNYR SF
QHVWDFLRQDUQR 7R WHLGDRDONOWWILWLNRQDpPQLFL QLVX
SURYHVWL QHVWDFLRQDUQH VLPXODFLMH NDNR EL GR&OL C



=$./-8y8%.

&) DQDOWIRMXQBIRYRP VOXpDMX JUDND ]D FLOM LPD VS
UDJOLpLWH WLSRYH YMHWURWXUELQH L UD]JOLpLWNMURHRPH
ORSDWLFSHUHXMMHWULXVRYH YMWWSRRSOMBIDHHRPHWULMX O
RGDEUDSEMH DH URSRINEMAHRAMY Py X V R E QRINIDNRI K@ MH UD
JPHYyX ORSDMWLEBHQD NUR] NRMX VH SURPDWUD VWUXMDQ
6WDFLRQDUQL GLR X NRMHP VH QDOD]L LJUH]DQ NUXJ NRML
QDOD]L YMHVEURWPQELOHRPHWULMH IRUPLUDOL VPR QXPHU
XIJXVWLWL QD QHNLP PMHVWLPD NDR &WR VX UXE ORSDWL
UWFLMVNH GRPHQMJXDKVDWOMEBERELOL VPR SUHFL]QLML SULY

8 VLPXOWIXF& MINFHIQMXUH PDJQLWXGH EUJLQH VWDWLpPNR
NDGD URWDFLMVND GRPHQD URWLUD ]D NXWQX EUJLQX RC
NRQWXUDPD VX ]QDpDMQH .RG URWDFLMH GRPHQH YLGOML
WRWLUD L RNR UXED URWDFLMVNH GRPERWW URHM YREIMRR DHD
X]URNXMHOQREISUDYR QD WLP PMHVWLPD YMHWURWXUELQD
'RGDWQR VPR LVWUDALOL WDXMIDNHV X VOWSR MRGRQQRBPNUHW
fGR fSR f

&)' DQDOL]QMRAHXEDER SRXHGYQMMDWWYRQMD 1DUDYQR
VPLMH X]HWL NDR VWRSRVWRWQD VLJXUQRVW DOL NYDOL
SDUDPHWDUD VLJXUQR VH PLQLPL]JLUDMX 5DDY®IMN W KKKR& QR
NRMRP RIHHRP VLPXODRLBB] LMMDMWBPHNYDOLWHWX L]JUDGH
JUHADND L SURSXVWD SUL L]JUDGL YMHWURWXUELQD NDR
SRQRYQH L]JUDGQMH LOL GRUDGH QD YMHWURWXUELQDPD
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> @ ODKGL 7RUDEL $VU (UIDQ =DO 1H]KDG )DL]DO O0OXVW
VWRSWKDUDFWHDUVWHXY RHUWLFDO D[LV ZLQG GNX U L\DHHWL |
EODGH DLUIRLOV3 (QHUJ\ J VWU

> @ .KDPPDV $KPHSIUHDWGKD.@ +XSFVXERQPDWRYOXVWSIHIND 7D XL
ORKDPPDM®HUWLFDO $[LV :LQG 7XUELQH 9:37 LV RQH RI W
$SSOLHG OHFKDQLFV DQG ODWHULDOV/IVWUBQV 7HFK 3XE®LF
6ZLW]HUODQG

> @ 6 LOQOWKWWHWDZZZ UHVHDUFEKJDNW IQRENHVW DIDEIAJ@BI GLITH L
WXUBISOHMED YR GELXVUIHXWKBILJ B NRORYR]

> @ 6 LOWWWGOMWMIMHGXEDWLRQ QDWLRQDHOIHBRNRDOIFKYIAF] RUJ U

> @ 6 LOWWWSGHWDUIRLARERRAD FRP

> @LQJ 6DPXADNQ O\ -HIl ORHEWQOLYEBUNMPW\A3K\VLRSHHQEWDH
+XVWRQ 7H[DV

> @ 6 ,QWHUQHWD A7\SHV Rl ZLQG WXUELQHV +9%7 9:
KWWSV HQHUJ\IRGURAMNGXNUHRFR WYS'KWPBBROWRRWOHRBS LJIQF

NRORYR]

> @ 6 LOWMMWOHMWIDNELQIR UX DOWHYWBWR EBHIHRAMEI HPO H U L
UXNDPL NR/®RY R]

> @ 6 LOQWHMWSWDSK\VLFVZRUIZQGERPRXBERMKREWW OLQH YV
NRORYR]

> @ 6 LOWMWGMWDWMHZDWODY FEENROAWMMNXMMHDWZLUO

> @ 6 LQWHULHWD % IAMNQBWLND REQRYOMLYL L]
KWWSV 777 HL]J KU XVHUGRFVEIRBDOHNDRHABHD® B EIWREV N L

(QHUJHWLSIGIUXMDQ

> @ 6 LQWMWEWDODQGIJHLVW HRPMUHOHUDWK@®SH XMDQ

> @ 6 LOQWWWHIHWDZZZ HOQOHUJ\PROLWRW QOH ADHE@HEHADIEYGHH V H
FKDDQ®™KDWR[SHFW "FYLHZUXMDQ




> @ 6 LQWWWENWWDODJUHEL KAS NG I9\D § RREBRIRVRIDIREE L Q D
HUYHQIMNREQOD S XK QBWYHN USD GH QX MD Q

> @ 6 LOWWWGOMWIXU ZLNLSHGLD RUJ ZLNL OXNMW/Q RHOHNWU




6%a(7$%$.

=DYU&QL UDG VH EDYL VWDFLRQDUQRP DQDOL]RP VWUXMI
WLSD + SRPRUX UDpXQDOQRJ SURJUDPD $QV\V J)OXHQW 3UR
SRJLFLMH ORSDWLFD RG f GR f V NRUDFLPD RG f 3URF
NRUDND 3UYR VH LJUDYyXMH JHRPHWULMD YMHWURWXUELQH
VOLMHGL QXPHULpPpND DQDOL]D L SULND] UH]XOWDWD D VY
'RUNEHQFK SURJUDPD 5H]XOWDWL GRELYHQL L] DQDOL]H X
VYDNX ORSDWLFX WXUELQH X UD]OLpLWLP SRORADMLPD U
VWDWLPNRJ L GLQDPLpPpNRJ WODND WH NRQWXUH EU]JLQH ]D
XYLGH X SRQD4ADQMH 'DUULHXVRYH YMHWURWXUELQH L PR.
GLIDMQX RYRJ WLSD YMHWURWXUELQD

.OMXpQH ULMHpL &)' BRYBRGWEDGUULRXYV



6800%$5<

7KH )LQDO 3DSHU LV IRFXVLQJ RQ VWDWLRQDU\ DQDO\VLV F
ZLQBXUELQH XVLQJ WKH $QV\V JOXHQW FRPSXWHU SURJUDP
GLIIHUHQWLBOAD®HSRVLWLRQV IURP f WR f ZLWK VWHSYV
FRXSOHWNHSM )LUVW WKH JHRPHWU\ Rl WKH ZLQG WXUELC
QXPHULFDGUKDWH®V7KLY LV IROORZHG E\ QXPHULFDO DQD
HYHU\WKLQRXW ZDWKLHGWKH VIVWHP FRPSRQHQWV Rl WKH
UHVXOWV REMKIHLQBOGAWRR LQFOXGH OLIW FRHIILFLHQW YDC
GLIIHUHQW URWDWH RQB6 58 ROMRLRIQRVZFDVHY VWDWLF DQG
DQG YHORFLW)\ FRQBRXWHW $RVLGALURQM WLV ZRUN JLYHV XV
EHKDYLRU RI WKH 'DUUEBDQVSIRYG WK UEBQH VWHEW LQIRUPD\
DQG GHVLJQ RI WKLV W\SH RI ZLQG WXUELQH

.HZRUGRY' $16<6 'DHUULRXV WXUELQH
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6OLND
60OLND
60OLND

(XURSL >

6OLND
60OLND
60OLND
6OLND
6OLND
60OLND
60OLND
60OLND
60OLND
60OLND
60OLND
60OLND
60OLND
60OLND
60OLND

OMHWURHOHNWUDQDV KRUL]RQWDOQRP RVL VPMF
BURL]YRGQMD HOHNWULPpQH HQHUJLMH UD]JOLODL!
BURL]YRGQMD HOHNWUPQH HQHUJLMH L] YMHWU
@

IRNDFLMH YMHWURHOHNWUDQD X +tUYDWVNRM L E
2VQRYQL GLMHORYL YMHWURDJUHJDWD > @
OMHWURHOHNWUDQH V KRULIRQWDOQRP RVL VPM
OMHWURWXUELQD V YHUWLNDOQRP RVL > @
6DYRQLXY YMHWURWXUELQD > @

'DUULHXV YMHWURWXUELQD > @

A+HOLFDO® WLS 'DUULHXV YMHWURWXUELQH > @
.RRUGLQDWH WRpPDND DHURSURILOD 1%&$%
$HURSURILO XQDX3WDU A'HVLJQ ORGHOHU

UDPKQWOVNH GRPHQH

BULND] UDpXQDOVNH GRPHQH XQXWDU A'HVLJQ O]
5D]OLpLWL HOHPHQWL QXPHULpPNLK PUHAD
3RVWDYNH QXPHULpPNH PUH&H

3RVWDYNH GLPHQ]JLRQLUDQMD UXERYD
3RVWDYNH LQIODFLMH

6OLNDHQHULUDQD QXPHULpPND PUHAD

60OLND
60OLND
60OLND
60OLND
60OLND
6OLND
60OLND
60OLND
6OLND
6OLND
60OLND
60OLND
6OLND

*HQHULUDQD PUHAD RNR DHURSURILOD 1%$&$
‘'HWDOM |]JDREOMHQMD DHURSURILOD

'"HWDOM QDMXAaHJ GLMHOD DHURSURILOD
*HQHULUDQD PUHAD RNR URWRUD WXUELQH
SXEQL XYMHWL URWDFLMVNH L VWDFLRQDUQH GF
1DpLQ SRYH]JLYDQMD JHRPHWULMH QXPHULPNH F
.RQVWDQWH PRGHOD

SRVWDYNH EU]JLQH QD XOD]JQRP EULGX
SBRVWDYNH NRUL&AWHQH NRG 6,03/( PHWRGH
SRVWDYNH UHVLGXDOD

*UDI NRQYHUJHQFLMH SUL f L X] AODVK ORWLRQ
.RQWXUD VWDWLPpNRJI WODND NRG ]JDNUHWD ORSD
.RQWXUD GLQDPLPpNRJ WODND NRG |]DNUHWD ORSI



60OLND
6OLND
6OLND
60OLND
60OLND
6OLND
6OLND
60OLND
60OLND
6OLND
60OLND
60OLND
60OLND
60OLND
60OLND
60OLND
60OLND
60OLND
60OLND
60OLND

.RQWXUD EU]LQH QD ORSDWLFDPD NRG J]JDNUHWD
.RQWUXD EU]JLQH QD FLMHORM GRPHQL NRG ]DNUI
SHIHUHQWQH YULMHGQRVWL

.RQWXUD VWDWLPpNRJ WODND NRG |[DNUHWD ORSD
.RQWXUD GLQDPLpNRJ WODND NRG |][DNUHWD ORSI
.RQWXUD PDJQLWXGH EU]JLQH NRG ]DNUHWD ORSL
SOHNWRUL VWDWLpPNRJ WODND

9HNWRUL
. RQWXUD
. RQWXUD
. RQWXUD
.RQWXUD
.RQWXUD
. RQWXUD
. RQWXUD
.RQWXUD
.RQWXUD
. RQWXUD
. RQWXUD
.RQWXUD

PDJQLWXGH EU]JLQH

VWDWLPpNRJ WODND NRG ]DNUHWD ORSI
GLQDPLpNRJ WODND NRG J]JDNUHWD ORS
PDJQLWXGH EU]J]LQH NRG ]DNUHWD ORS
VWDWLPpNRJ WODND NRG ]DNUHWD ORS|
GLQDPLpPpNRJ WODND NRG JDNUHWD ORS
PDJQLWXGH EU]J]LQH NRG ]DNUHWD ORS
VWDWLPpNRJ WODND NRG |]JDNUHWD ORS
GLQDPLpNRJ WODND NRG ]JDNUHWD ORS
PDJQLWXGH EU]JLQH NRG ]DNUHWD ORS
VWDWLPpNRJ WODND NRG |]JDNUHWD ORS
GLQDPLpNRJ WODND NRG JDNUHWD ORS
PDJQLWXGH EU]JLQH NRG ]DNUHWD ORS
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7TDEOLFD NRQILIJXUDFLMH WXUELQH



