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/DNHXGHQ 7DLYDDQUDDSLMD 2\ VXXQQLWWHOHH WXXOLYRLPDSXLVWRQ UDNHQWDPLVWD 6HLQlMRHQ ,VRYXRUHQ DOX 
HHOOH  7XXOLYRLPDKDQNNHHQ NDDYDHKGRWXVWD YDUWHQ ODDGLWWLLQ YlONHPDOOLQQXV  MRVVD WDUNDVWHOWLLQ ,VR 
YXRUHQ WXXOLYRLPDSXLVWRQ YlONHYDLNXWXNVLD  <PSlULVW|PLQLVWHUL|Q 7XXOLYRLPDUDNHQWDPLVHQ VXXQ 
QLWWHOX  <PSlULVW|KDOOLQQRQ RKMHLWD         RSSDDQ PXNDLVHVWL YRLPDORLGHQ ODSRMHQ OLLNNXYDVWD YDU 
MRVWD SXKXWDDQ YlONNHHQl  

7\| RQ WHKW\ /DNHXGHQ 7DLYDDQUDDSLMD 2\ Q WRLPHNVLDQQRVWD  9lONHPDOOLQQXNVHQ MD UDSRUWRLQQLQ 
RYDW ODDWLQHHW 5DPEROO )LQODQG 2\ Q PDDQNl\W|Q VXXQQLWWHOLMDW LQVLQ||UL  $0.  0DULD 1LHPL MD LQ 
VLQ||UL  ',  0DWLDV 0RNNR  
 

   9(57$,/8$5927 

7XXOLYRLPDORLVWD DLKHXWXYDOOH YlONNHHOOH HL ROH PllULWHOW\ 6XRPHVVD UDMD  WDL RKMHDUYRMD  <PSlULV 
W|PLQLVWHUL|Q  MXONLVWDPDVVD  7XXOLYRLPDUDNHQWDPLVHQ  VXXQQLWWHOX   <PSlULVW|KDOOLQQRQ  RKMHLWD 
        RSSDDVVD VXRVLWHOODDQ Nl\WWlPllQ DSXQD PXLGHQ PDLGHQ VXRVLWXNVLD YlONNHHQ UDMRLWWDPL 
VHVWD  > @ 

(UL PDLVVD RQ DQQHWWX VXXQQLWWHOXDUYRMD WDL UDMD DUYRMD YlONNHHQ PllUlOOH DVXWXNVHOOH WDL PXLOOH 
DOWLVWXYLOOH NRKWHLOOH  6DNVDVVD RQ DQQHWWX RKMHLVWXV  :($ 6FKDWWHQZXUI +LQZHLVH  PDOOLQWDPLVHHQ 
VHNl UDMD DUYRW PDNVLPLYlONHWLODQWHHVVD  :RUVW &DVH  VHNl WRGHOOLVHVVD WLODQWHHVVD  5HDO &DVH  > @  
5XRWVDODLVHVVD VXXQQLWWHOXRKMHLVWXNVHVVD YLLWDWDDQ VDNVDODLVHHQ RKMHLVWXNVHHQ MD VXRVLWXNVHW SH 
UXVWXYDW SLWNlOWL VDNVDODLVHHQ RKMHLVWXNVHHQ > @  7DQVNDVVD RQ RKMHLVWXNVHQD DQQHWWX  HWWl YXRWXL 
QHQ WRGHOOLQHQ YlONHPllUl WXOHH UDMRLWWDD N\PPHQHHQ WXQWLLQ YXRGHVVD > @   

7DXOXNNR    (VLPHUNNHMl PXLGHQ PDLGHQ VXRVLWXNVLVWD MD UDMD DUYRLVWD YlONNHHQ HVLLQW\PLVHQ RVDOWD 

0DD  5HDO &DVH  :RUVW &DVH 

6DNVD    WXQWLD YXRVL     WXQWLD YXRVL 
   PLQ SlLYl 

5XRWVL    WXQWLD YXRVL 
   PLQ SlLYl 

  

7DQVND     WXQWLD YXRVL    

 

   9$,.87860(.$1,60,7 

7RLPLQQDVVD ROHYDW WXXOLYRLPDODW YRLYDW DLKHXWWDD OLLNNXYDD YDUMRD HOL YlONHWWl \PSlULVW||QVl  NXQ 
DXULQJRQ VlWHHW VXXQWDXWXYDW WXXOLYRLPDODQ ODSRMHQ WDNDD WLHWW\\Q NDWVHOXSLVWHHVHHQ  7lOO|LQ URRW 
WRULQ ODSRMHQ S\|ULPLQHQ DLKHXWWDD OLLNNXYDQ YDUMRQ  MRQND OLLNNXPLVQRSHXV ULLSSXX URRWWRULQ S\|UL 
PLVQRSHXGHVWD  

9lONHYDLNXWXV V\QW\\ VllRORMHQ  YXRGHQDMDQ MD YXRURNDXGHQ DMDQ PXNDDQ  MRWHQ YlONHWWl RQ KD 
YDLWWDYLVVD WLHW\VVl NDWVHOXSLVWHHVVl YDLQ WLHWW\MHQ YDODLVWXVRORVXKWHLGHQ Wl\WW\HVVl MD WLHWW\LQl DL 
NRLQD YXRURNDXGHVWD MD YXRGHVWD  9lONHWWl HL HVLLQQ\  NXQ DXULQNR RQ SLOYHVVl WDL NXQ WXXOLYRLPDOD 
HL ROH Nl\QQLVVl  WDL DXULQJRQ DVHPD RQ YlONNHHQ PXRGRVWXPLVHOOH HSlHGXOOLQHQ  0\|V WXXOHQ VXXQ 
QDOOD RQ YDLNXWXVWD YDUMRQ PXRGRVWXNVHOOH  3RLNLWWDLQ DXULQNRRQ ROHYD YRLPDOD DLKHXWWDD HULODLVHQ 
YDUMRQ NXLQ NRKWLVXRUDDQ DXULQNRRQ VXXQWDXWXQXW YRLPDOD  

/DDMLPPDOOH YDUMR XORWWXX  NXQ DXULQNR RQ PDWDODOOD  7RLVDDOWD NXQ DXULQNR ODVNHH ULLWWlYlQ PDWD 
ODOOH  \KWHQlLVWl YDUMRD HL HQll PXRGRVWX  7lOO|LQ YDORQVlWHHW MRXWXYDW NXONHPDDQ SLWHPPlQ PDW 
NDQ LOPDNHKlQ OlSL  MROORLQ VlWHLO\ KDMDDQWXX  9DLNXWXVDOXHHQ NRNR ULLSSXX WXXOLYRLPDODPDOOLQ GL 
PHQVLRLVWD MD ODYDQ PXRGRVWD VHNl DOXHHOOLVLVWD VllRORVXKWHLVWD VHNl PDDVWR RORVXKWHLVWD  PHWVl  
PlNL MQH    



,629825(1 788/,92,0$+$1.( 
9b/.(0$//,1186  
 
 
 
 
 
 

 

 

   0$//,11860(1(7(/0b -$ /b+7g7,('27 

    0DOOLQQXVRKMHOPD MD ODVNHQWDPDOOL 
7XXOLYRLPDORLGHQ DLKHXWWDPDQ YlONNHHQ HVLLQW\PLVDOXH MD HVLLQW\PLVWLKH\V ODVNHWWLLQ (0' :LQG352 
     RKMHOPDQ 6KDGRZ  PRGXXOLOOD  0RGXXOLD K\|G\QWlHQ ODVNHWDDQ NXLQND XVHLQ MD PLQNlODLVLQD 
MDNVRLQD WLHWW\ NRKGH RQ WXXOLYRLPDORLGHQ OXRPDQ OLLNNXYDQ YDUMRQ DODLVHQD  2KMHOPD RQ \OHLVHVWL 
Nl\W|VVl WXXOLYRLPDORLGHQ DLKHXWWDPDQ YlONNHHQ PDOOLQQXNVHVVD  /LVlWLHWRMD RKMHOPDVWD MD ODVNHQ 
WDPDOOLQ NXYDXNVHQ VDD LQWHUQHW RVRLWWHHVWD KWWS   ZZZ HPG GN   O|\W\YlVWl RKMHOPDQ Nl\WW|RK 
MHHVWD > @  

2KMHOPDOOD YRLGDDQ WHKGl NDKGHQW\\SSLVLl ODVNHQWRMD  QV  +HLNRLQ WLODQQH  :RUVW &DVH  MD 7RGHOOL 
QHQ WLODQQH  5HDO &DVH   ODVNHOPLD  9lONHY\|K\NHNDUWDQ OLVlNVL RKMHOPDOOD YRLGDDQ ODVNHD \NVLWWlL 
VLLQ UHVHSWRULSLVWHLVLLQ NRKGLVWXYDD YlONHYDLNXWXVWD  

 

.XYD    7XXOLYRLPDODQ DLKHXWWDPDQ OLLNNXYDQ YDUMRQ DOXH > @ 

 
    9lONHODVNHQWD 

/DVNHQWDSLVWHLGHQ YlOLVHNVL HWlLV\\GHNVL PllULWHWWLLQ    PHWULl  /DVNHQQDQ WDUNDVWHOXNRUNHXWHQD 
Nl\WHWWLLQ     PHWULl  HOL QRLQ LKPLVHQ VLOPlQNRUNHXWWD  /DVNHQQDVVD Nl\WHW\Q VDNVDODLVHQ RKMHLV 
WXNVHQ  MRND RQ \OHLVHVWL Nl\W|VVl ROHYD ODVNHQWDWDSD  PXNDDQ YlONHYDLNXWXVWD ODVNHWWDHVVD DX 
ULQJRQSDLVWHNXOPDQ UDMD KRULVRQWLVWD RQ NROPH DVWHWWD   MRQND DOOH PHQHYll DXULQJRQ VlWHLO\l HL 
RWHWD KXRPLRRQ MD ODVNHQQDVVD URRWWRULQ ODYDQ WXOHH SHLWWll YlKLQWllQ      DXULQJRVWD > @  

0DOOLQQXNVHVVD HL KXRPLRLGD SXXVWRQ MD UDNHQQXVWHQ DLKHXWWDPDD SHLWWRYDLNXWXVWD  MRWND YRLYDW 
UDMRLWWDD PHUNLWWlYlVWL YlONNHHQ HVLLQW\Y\\WWl PDDQSLQQDQ WDVROOD   

:RUVW &DVH ±ODVNHQWD DQWDD WHRUHHWWLVHQ PDNVLPLYlONHPllUlQ  /DVNHQWD ROHWWDD DXULQJRQ SDLVWD 
YDQ NRNR DMDQ  DXULQJRQQRXVXVWD DXULQJRQODVNXXQ  MD WXXOLYRLPDORLGHQ ROHWHWDDQ Nl\YlQ NRNR DMDQ 
VHNl  WXXOHQ  VXXQQDQ  VHXUDDYDQ  DXULQNRD  VLWHQ   HWWl  YlONHWWl  V\QW\\  WDUNDVWHOXSLVWHHVHHQ  DLQD 
PDNVLPDDOLQHQ PllUl  :RUVW &DVH  ODVNHQQDQ YXRVLDUYRW HLYlW VLWHQ YDVWDD WXOHYDD WRGHOOLVWD YXR 
VLWWDLVWD YlONHYDLNXWXVWD WXXOLYRLPDORLGHQ \PSlULVW|VVl  

5HDO &DVH  ODVNHQQRLVVD KXRPLRLGDDQ DOXHHQ WXXOLVXXV  MD DXULQJRQSDLVWHWLHGRW  :RUVW FDVH  WXORN 
VLVWD WHKGllQ YlKHQQ\NVHW DXULQJRQSDLVWHWLHWRLKLQ MD Nl\WW|WXQWLWLHWRLKLQ  WXXOHQVXXQWD VHNWRUHLW 
WDLQ  SHUXVWXHQ  MRVWD VDDGDDQ 5HDO FDVH  WXORV  $XULQJRQSDLVWHLVXXVWLHWRQD Nl\WHWWLLQ ,OPDWLHWHHQ 
ODLWRNVHQ  6HLQlMRHQ  3HOPDDQ  VllDVHPDQ  NHVNLDUYRLVLD  DXULQJRQSDLVWHLVXXVWLHWRMD  LOPDVWROOLVHOWD 
YHUWDLOXNDXGHOWD     ±     > @  7XXOLYRLPDORLGHQ YXRWXLVHNVL WRLPLQWD DMDNVL PllULWHWWLLQ 6XRPHQ 
7XXOLDWODNVHQ WLHGRLVWD       7RLPLQWD DMDW ODVNHWWLLQ    VXXQWDVHNWRULOOH ROHWWDHQ  HWWl WXXOLYRLPD 
ODW WRLPLYDW WXXOHQQRSHXGHQ ROOHVVD QDSDNRUNHXGHOOD \OL   P V  
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7DXOXNNR   5HDO &DVH  ODVNHQQDVVD Nl\WHW\W NHVNLPllUlLVHW DXULQJRQSDLVWHLVXXVWXQQLW HUL NXXNDXVLQD 
 WXQWLD SlLYlVVl  

7DP  +HO  0DD  +XK  7RX  .HV  +HL  (OR  6\\  /RN  0DU  -RX 

                                                                       

 

7DXOXNNR    5HDO &DVH  ODVNHQQDVVD Nl\WHWW\ YXRWXLQHQ WRLPLQQDOOLQHQ DLND  WXQWLD YXRGHVVD  WXXOHQ 
VXXQWDVHNWRUHLWWDLQ 

1  11(  (1(  (  (6(  66(  6  66:  :6:  :  :1:  11:  6XP 

                                                                    

 

5HDO &DVH  YlONHY\|K\NHODVNHQQDQ OLVlNVL ODVNHQWRMD WHKWLLQ P\|V \NVLWWlLVLLQ UHVHSWRULSLVWHLVLLQ 
KDQNHDOXHHQ \PSlULVW|VVl   

 

    0DDVWRPDOOL 
0DDVWRPDOOL RQ ODDGLWWX 0DDQPLWWDXVODLWRNVHQ NRUNHXVPDOOLDLQHLVWRVWD  0DDVWRPDOOLVVD HL KXRPLRLWX 
SXXVWRD WDL UDNHQQXNVLD  

    7XXOLYRLPDODWLHGRW 
/DVNHQQRLVVD KXRPLRLWLLQ ,VRYXRUHQ   WXXOLYRLPDODD WDXOXNRQ   PXNDLVLOOD VLMDLQQHLOOD   

9RLPDORLGHQ QDSDNRUNHXWHQD Nl\WHWWLLQ     P MD URRWWRULQ KDONDLVLMDQD     PHWULl  5RRWWRULNRRQ 
MD QDSDNRUNHXGHQ OLVlNVL P\|V ODYDQ PXRWR MD OHYH\V YDLNXWWDYDW PDNVLPLYlONH HWlLV\\WHHQ  MRND 
PDOOLQQXVRKMHOPDQ PXNDDQ RQ WlOOH ODLWRVPDOOLOOH QRLQ       PHWULl  /DYDQ OHYH\VWLHWRLQD Nl\WHW 
WLLQ  

x 0D[ EODGH ZLGWK       P 
x %ODGH ZLGWK IRU      UDGLXV        P 

7DXOXNNR    ,VRYXRUHQ RVD\OHLVNDDYDHKGRWXNVHQ WXXOLYRLPDORLGHQ NRRUGLQDDWLW  (756 70  ),1  

7XQQXV  ;  <  1DSDNRUNHXV  .RNRQDLVNRUNHXV  9RLPDODW 

:7*                               [ 

:7*                               [ 

:7*                               [ 

:7*                               [ 

:7*                               [ 

:7*                               [ 

:7*                               [ 

:7*                               [ 

 
 

    /DVNHQWRMHQ HSlYDUPXXV 
.RVND :RUVW &DVH  ODVNHQWD SHUXVWXX DXULQJRQ DVHPDDQ VXKWHHVVD WXXOLYRLPDODLWRNVHHQ MD WDUNDV 
WHOXSLVWHHVHHQ  YRLGDDQ ODVNHQQDQ WDUNNXXWWD SLWll K\YLQNLQ OXRWHWWDYDQD  NXQ PllULWHWllQ YlON 
NHHQ PDKGROOLVLD HVLLQW\PLVDMDQNRKWLD  .XQ WDUNRLWXNVHQD RQ HQQXVWDD WRGHOOLVWD YlONNHHQ HVLLQW\ 
Y\\WWl DOXHHOOD YXRGHQ DLNDQD  HL :RUVW &DVH  PDOOLQQXV YDVWDD WRGHOOLVXXWWD  

5HDO &DVH ±PDOOLQQXNVHVVD Nl\WHWllQ NHVNLPllUlLVLl DXULQJRQSDLVWHLVXXVWLHWRMD  MD 7XXOLDWODNVHQ 
PXNDDQ PllULWHWW\Ml WXXOHQ VXXQWLHQ WRLPLQQDOOLVLD DLNRMD  0DOOLQQXNVHQ PXNDLQHQ 5HDO FDVH  WXORV 
NXYDD WDYDQRPDLVHQ YXRGHQ WLODQQHWWD  9lONHYDLNXWXVWHQ WRGHOOLQHQ WLODQQH VLLV YDLKWHOHH HUL YXR 
VLQD  NRVND YlONNHHQ HVLLQW\PLQHQ WLHW\VVl NDWVHOXSLVWHHVVl WLHW\OOl KHWNHOOl HGHOO\WWll  HWWl 
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x DXULQNR SDLVWDD WXXOLYRLPDODLWRVWHQ URRWWRULQ WDNDD WDUNDVWHOXSLVWHHVHHQ 
x WXXOLYRLPDOD S\|ULL MD WXXOLYRLPDODQ URRWWRULQ DVHQWR PDKGROOLVWDD OLLNNXYDQ YDUMRQ V\QW\ 

PLVHQ WDNDQD ROHYDDQ WDUNDVWHOXSLVWHHVHHQ 
x LOPDQ NLUNNDXV PDKGROOLVWDD YDUMRQ V\QW\PLVHQ 

 
5HDO &DVH   PDOOLQQXNVHVVD  WXRWHWDDQ SDUDV PDKGROOLQHQ HQQXVWH  WXOHYDVWD YlONHWLODQWHHVWD DOX 
HHOOD  0DOOLVVD HL NXLWHQNDDQ KXRPLRLGD UDNHQQXVWHQ MD SXXVWRQ SHLWHYDLNXWXVWD  -RV WXXOLYRLPDODW 
HLYlW ROH QlKWlYLVVl  HLYlW QH P\|VNllQ DLKHXWD YlONHYDLNXWXNVLD   

 

   0$//,118678/2.6(7 

,VRYXRUHQ RVD\OHLVNDDYDHKGRWXNVHQ PXNDLVWHQ YRLPDORLGHQ YlONNHHQ HVLLQW\PLVNDUWDW RYDW HVLWHWW\ 
OLLWWHHVVl    9lONHY\|K\NHODVNHQQDQ OLVlNVL WHKWLLQ ODVNHQWRMD   UHVHSWRULSLVWHHVHHQ  MRLGHQ VLMDLQQLW 
LOPHQHYlW  YlONNHHQ  HVLLQW\PLVNDUWDOWD  MD  WXORNVHW  WDXOXNRVWD      9lONHPDOOLQQXNVHVVD  VHOYLWHW\W 
YlONNHHQ HVLLQW\PLVDMDQNRKGDW UHVHSWRULSLVWHLVVl RQ HVLWHWW\ OLLWWHHVVl    

,VRYXRUHQ WXXOLYRLPDORLVWD DLKHXWXX YlKlLVWl YlONHYDLNXWXVWD UHVHSWRULSLVWHLGHQ 5  MD 5  NRKGDOOH  
\KWHHQVl NROPHOOH DVXLQUDNHQQXNVHOOH  9XRWXLVHW YlONHPllUlW MllYlW NXLWHQNLQ DOOH   WXQQLQ  MRWD 
RQ 6DNVDVVD MD 5XRWVLVVD Nl\WHWW\ UDMD DUYRQD VXRVLWXNVHQD DVXWXNVHQ MD ORPD DVXWXNVHQ RVDOWD  
0XLOOH DVXLQ  MD ORPDUDNHQQXNVLOOH YlONHWWl HL XORWX ODLQNDDQ   

7DXOXNNR    5HVHSWRULSLVWHODVNHQWRMHQ WXORNVHW  

5HVHSWRUL  5HDO &DVH  K D  
5HVHSWRULSLVWHHQ  
Nl\WW|WDUNRLWXV 

5      $VXLQUDNHQQXV 

5      $VXLQUDNHQQXV 

5      $VXLQUDNHQQXV 

5         $VXLQUDNHQQXV 

5         $VXLQUDNHQQXV 

5      $VXLQUDNHQQXV 

5      $VXLQUDNHQQXV 

5      /RPDUDNHQQXV 

5      /RPDUDNHQQXV 

 WXQWLD YXRGHVVD 

$VXLQ  MD  ORPDUDNHQQXVWHQ OLVlNVL YlONHPllULHQ ODVNHQWDD RQ WHKW\ DOXHHOOD VLMDLWVHYLOOH NDKGHOOH 
PHWVlVW\VPDMDOOH MD ODDYXOOH  0HWVlVW\VPDMDW MD ODDYX RQ HVLWHWW\ UDSRUWLQ NDUWWDOLLWWHLVVl      MD    
0DOOLQQXNVHQ PXNDDQ SRKMRLVHPPDOOH  8LWRQORXNRQ  PHWVlVW\VPDMDOOH YlONHWWl  5HDO &DVH  DLKHX 
WXX  ,VRYXRUHQ YRLPDORLVWD HQLPPLOOllQ    WXQWLD     PLQXXWWLD  YXRGHVVD   ,VRYXRUHQ  ODDYXOOH    
WXQWLD    PLQXXWWLD YXRGHVVD MD HWHOlLVHPPlOOH  1XUPRQ 0HWVlVW\VVHXUDQ  PHWVlVW\VPDMDOOH    
WXQWLD    PLQXXWWLD YXRGHVVD  8LWRQORXNRQ PHWVlVW\VPDMDOOH DLKHXWXYD YlONH DMRLWWXX SlLYlVDLNDDQ 
NHYllVHHQ VHNl V\NV\\Q MD 1XUPRQ PHWVlVW\VPDMDOOH RVXYD YlONH NHVlDLNDDQ YDUKDLVHHQ DDPXXQ  
,VRYXRUHQ ODDYXOOH DLKHXWXYD YlONH DMRLWWXX ORSSXNHYllVWl DONXV\NV\\Q YDUKDLVHHQ DDPXXQ  
 
9lONNHHQ DLKHXWWDPDQ KlLUL|Q NRNHPLVHHQ YDLNXWWDYDW YlON\QQlQ DMDQNRKGDQ OLVlNVL HULW\LVHVWL UD 
NHQQXNVHQ Nl\WW|WDSD MD  WDUNRLWXV  0HWVlVW\VPDMDW MD ODDYXW RYDW W\\SLOOLVHVWL \NVLWWlLVWHQ KHQNL 
O|LGHQ VHNl U\KPLHQ Nl\W|VVl UDMDWWXMD DMDQMDNVRMD  PLNl RQ RPLDDQ OLHYHQWlPllQ YlONNHHQ DL 
KHXWWDPDQ KlLUL|Q NRNHPLVWD  HLNl QLLKLQ ROH \OHLVHVWL VRYHOOHWWX VXRVLWXNVLD YlONNHHQ YXRWXLVHVWD 
HQLPPlLVPllUlVWl  
 

   <+7(,60$//,1186 

,VRYXRUHQ WXXOLYRLPDSXLVWRQ YlOLWW|PllQ OlKHLV\\WHHQ RQ VXXQQLWWHLOOD )RUWXP 2\ Q /DPPLQQHYDQ 
WXXOLYRLPDKDQNH  MRQND YRLPDODPllUlW RYDW KDQNNHHQ <9$ RKMHOPDQ PXNDDQ    YRLPDODD KDQNH 
YDLKWRHKGRVVD   MD    YRLPDODD KDQNHYDLKWRHKGRVVD    /DPPLQQHYDQ WXXOLYRLPDORLGHQ WDUNHPPDW 
WLHGRW O|\W\YlW WDXOXNRVWD    /DPPLQQHYDQ VXXQQLWWHOXDOXH VLMDLWVHH +LUYLMlUYHQ WHNRMlUYHQ OXRWHLV 
SXROHLVHOOD  WDORXVPHWVlDOXHHOOD  /DSXDQ  5XKDQ  N\OlQ  MD  1XUPRQ  UDMDPDLOOD   6HLQlMRHOOD 
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/DPPLQQHYDQ KDQNHDOXH \KGLVW\\ $WULDQ WHKWDDQ OlKHLV\\GHVVl ROHYDQ ,VRYXRUHQ WXXOLYRLPDKDQN 
NHHQ DOXHHVHHQ  
 
,VRYXRUHQ MD /DPPLQQHYDQ WXXOLYRLPDKDQNNHLGHQ YlONNHHQ \KWHLVYDLNXWXVWHQ DUYLRLQWLD YDUWHQ ODD 
GLWWLLQ YlONHPDOOLQQXV  MRVVD WDUNDVWHOWLLQ WXXOLYRLPDSXLVWRMHQ \KWHLVLl YlONHYDLNXWXNVLD NDLNLOOH KDQ 
NHYDLKWRHKWRMHQ \KGLVWHOPLOOH  <KWHLVPDOOLQQXNVHVVD Nl\WHW\W  WXXOLYRLPDODGLPHQVLRW  RYDW HVLWHWW\ 
UDSRUWLQ NRKGDVVD      9lONHY\|K\NHODVNHQQDQ OLVlNVL WHKWLLQ ODVNHQWRMD   UHVHSWRULSLVWHHVHHQ  MRL 
GHQ VLMDLQQLW Nl\YlW LOPL OLLWWHHQl ROHYDVWD YlONNHHQ HVLLQW\PLVNDUWRLVWD  /LLWH    MD WXORNVHW UDSRUWLQ 
WDXOXNRLVWD     MD      <KWHLVPDOOLQQXNVHVVD  VHOYLWHW\W  YlONNHHQ  HVLLQW\PLVDMDQNRKGDW  UHVHSWRULSLV 
WHLVVl RYDW WDUNDVWHOWDYLVVD OLLWWHHVWl    

7DXOXNNR    /DPPLQQHYDQ KDQNHYDLKWRHKWRMHQ   MD   WXXOLYRLPDORLGHQ NRRUGLQDDWLW  (756 70  ),1  

7XQQXV  ;  <  1DSDNRUNHXV  .RNRQDLVNRUNHXV       
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7DXOXNRLVVD   MD   RQ VHOYLWHWW\ ,VRYXRUHQ MD /DPPLQQHYDQ WXXOLYRLPDKDQNNHLGHQ YlONNHHQ \KWHLV 
YDLNXWXNVLD  /DDGLWXQ YlONNHHQ \KWHLVPDOOLQQXNVHQ PXNDDQ DVXWXNVHHQ MD  ORPD DVXQQRLOOH HL DL 
KHXGX YlONNHHQ \KWHLVYDLNXWXNVLD  /DPPLQQHYDQ KDQNNHHQ YRLPDORLGHQ YlONH HL XORWX UHVHSWRUL 
SLVWHLGHQ 5  MD 5  NRKGDOOH  MRWHQ QlLKLQ NRKGLVWXX YDLQ ,VRYXRUHQ YRLPDORLGHQ YlONHWWl  9lONNHHQ 
PllUl RQ DOOH   WXQWLD YXRGHVVD  9DVWDDYDVWL UHVHSWRULSLVWHLOOH 5   5  MD 5  NRKGLVWXX YDLQ /DP 
PLQQHYDQ YRLPDORLGHQ YlONHWWl  0\|V QlLOOl  NRKGLQ  YlONNHHQ PllUl RQ DOOH     WXQWLD  YXRGHVVD  
5HVHSWRULSLVWHLGHQ 5   5   5  MD 5  NRKGDOOH HL XORWX YlONHWWl  ODLQNDDQ NXPPDQNDDQ KDQNNHHQ 
YRLPDORLVWD   
 
,VRYXRUHQ MD /DPPLQQHYDQ KDQNNHLVWD DLKHXWXX YlONNHHQ \KWHLVYDLNXWXNVLD DOXHHOOD VLMDLWVHYDOOH 
PHWVlVW\VPDMDOOH MD ODDYXOOH  $OXHHQ PHWVlVW\VPDMDW MD ODDYX RQ HVLWHWW\ UDSRUWLQ NDUWWDOLLWWHLVVl 
     MD    3RKMRLVHPPDOOH  8LWRQORXNRQ  PHWVlVW\VPDMDOOH DLKHXWXX YlONHWWl  5HDO &DVH  KDQNH\K 
GLVWHOPLOOl ,VRYXRUL /DPPLQQHYD 9(  VHNl ,9( /9(  \KWHHQVl    WXQWLD   PLQXXWWLD YXRGHVVD  
,VRYXRUHQ ODDYXOOD YlONNHHQ \KWHLVPllUl RQ KDQNH\KGLVWHOPLOOl ,9( /9(  MD ,9( /9(  \KWHHQVl 
   WXQWLD   PLQXXWWLD YXRGHVVD  0HWVlVW\VPDMRLKLQ MD ODDYXLKLQ HL ROH \OHLVHVWL VRYHOOHWWX VXRVLWXN 
VLD YlONNHHQ YXRWXLVHVWD HQLPPlLVPllUlVWl  

7DXOXNNR    <KWHLVPDOOLQQXNVHQ UHVHSWRULSLVWHODVNHQWRMHQ WXORNVHW  ,VRYXRUHQ NDDYDHKGRWXNVHQ PXNDL 
VHW YRLPDODW MD /DPPLQQHYDQ KDQNHYDLKWRHKWR 9(    

5HVHSWRUL  5HDO &DVH  K D   5DNHQQXNVHQ 
Nl\WW|WDUNRLWXV 

5         $VXLQUDNHQQXV 

5         $VXLQUDNHQQXV 

5         $VXLQUDNHQQXV 

5         $VXLQUDNHQQXV 

5         $VXLQUDNHQQXV 

5         $VXLQUDNHQQXV 

5         $VXLQUDNHQQXV 

5         /RPDUDNHQQXV 

5         /RPDUDNHQQXV 
 WXQWLD YXRGHVVD 

7DXOXNNR    <KWHLVPDOOLQQXNVHQ UHVHSWRULSLVWHODVNHQWRMHQ WXORNVHW  ,VRYXRUHQ NDDYDHKGRWXNVHQ PXNDL 
VHW YRLPDODW MD /DPPLQQHYDQ KDQNHYDLKWRHKWR 9(    

5HVHSWRUL  5HDO &DVH  K D   5DNHQQXNVHQ 
Nl\WW|WDUNRLWXV 

5         $VXLQUDNHQQXV 

5         $VXLQUDNHQQXV 

5         $VXLQUDNHQQXV 

5         $VXLQUDNHQQXV 

5         $VXLQUDNHQQXV 

5         $VXLQUDNHQQXV 

5         $VXLQUDNHQQXV 

5         /RPDUDNHQQXV 

5         /RPDUDNHQQXV 
 WXQWLD YXRGHVVD 
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9lONHPDOOLQQXNVHOOD WDUNDVWHOWLLQ 6HLQlMRHQ ,VRYXRUHQ DOXHHOOH VXXQQLWHOWXMHQ WXXOLYRLPDORLGHQ YlO 
NHYDLNXWXNVLD  WXXOLYRLPDORLGHQ  \PSlULVW|VVl   /DLWRVPDOOLQ  QDSDNRUNHXWHQD  Nl\WHWWLLQ       P  MD 
URRWWRULQ  KDONDLVLMDQD       P   MRVWD  \KWHHQODVNHWWXQD  WXXOLYRLPDODQ  NRNRQDLVNRUNHXGHNVL  WXOHH 
HQLPPlLVNRNRQDLVNRUNHXV     P  9RLPDODGLPHQVLRLVWD URRWWRULQ OlSLPLWDOOD MD ODYDQ SDNVXXGHOOD  
RQ PHUNLWWlYLQ YDLNXWXV YlONHPllULLQ \PSlULVW|VVl  0LNlOL UDNHQQHWWDYD WXXOLYRLPDODLWRV RQ PLWRLO 
WDDQ SLHQHPSL  RYDW YlONHYDLNXWXNVHW PDOOLQQHWWXMD YlKlLVHPSLl  

,VRYXRUHQ WXXOLYRLPDKDQNNHHQ YlONHPDOOLQQXNVHQ WXORVWHQ PXNDDQ KDQNNHHQ \PSlULVW|VVl \NVL 
NllQ DVXLQ  WDL ORPDUDNHQQXV HL VLMRLWX YlONHYDLNXWXVDOXHHOOH  MRVVD YXRWXLQHQ YlONHPllUl \OLWWll 
   WXQWLD   Nl\WHWW\  UDMDQD  6DNVDVVD  MD  5XRWVLVVD    9lONHYDLNXWXNVHW  ,VRYXRUHQ  WXXOLYRLPDKDQN 
NHHVVD MllYlW DOOH UDSRUWLQ NRKGDVVD   HVLWHWW\MHQ VXRVLWXVWHQ MD QRXGDWWDYDW 7XXOLYRLPDUDNHQWD 
PLVHQ VXXQQLWWHOXRSSDDVVD HVLWHWW\Ml RKMHLVWXNVLD  

<KWHLVYlONHPDOOLQQXNVHOOD WDUNDVWHOWLLQ ,VRYXRUHQ MD /DPPLQQHYDQ KDQNNHLVVD VXXQQLWHOWXMHQ WXX 
OLYRLPDORLGHQ \KWHLVLl YlONHYDLNXWXNVLD WXXOLYRLPDORLGHQ \PSlULVW|VVl  <KWHLVPDOOLQQXNVHVVD ,VR 
YXRUHQ YRLPDORLGHQ ODLWRVPDOOLQ QDSDNRUNHXWHQD Nl\WHWWLLQ     P VHNl URRWWRULQ KDONDLVLMDQD     
P  NRNRQDLVNRUNHXGHQ ROOHVVD     P  /DPPLQQHYDQ YRLPDORLGHQ ODLWRVPDOOLQ QDSDNRUNHXWHQD Nl\ 
WHWWLLQ     P VHNl URRWWRULQ KDONDLVLMDQD     P  NRNRQDLVNRUNHXGHQ ROOHVVD     P  

,VRYXRUHQ KDQNNHHQ YlONHPDOOLQQXNVHQ MD \KWHLVYlONHPDOOLQQXNVHQ PXNDDQ PLOOHNllQ OlKLDOXHHQ 
DVXLQ  WDL ORPDUDNHQQXNVHOOH HL DLKHXGX YlONHWWl PROHPSLHQ KDQNNHLGHQ YRLPDORLVWD HLNl \KWHLV 
YDLNXWXNVLD YlONNHHQ RVDOWD VLWHQ PXRGRVWX DVXWXNVHHQ WDL ORPD DVXWXNVHHQ    

$OXHHQ SRKMRLVHPPDOOH  8LWRQORXNRQ  PHWVlVW\VPDMDOOH MD ,VRYXRUHQ ODDYXOOH DLKHXWXX \KWHLVYDL 
NXWXNVLD  NRVND PROHPSLHQ KDQNNHLGHQ YlONH XORWWXX QlLKLQ UDNHQQXNVLLQ  1XUPRQ PHWVlVW\VVHX 
UDQ PHWVlVW\VPDMDOOH NRKGLVWXX YDLQ ,VRYXRUHQ YRLPDORLGHQ YlONHWWl   

9lONNHHQ YXRWXLVHQ WXQWLPllUlQ OLVlNVL P\|V YlON\QQlQ DMDQNRKGDOOD  YXRGHQ  MD NHOORQDLND  VHNl 
NLLQWHLVW|Q Nl\WW|WDYDOOD MD  WDUNRLWXNVHOOD RQ YDLNXWXVWD SRWHQWLDDOLVHQ KlLUL|Q NRNHPLVHHQ  0HW 
VlVW\VPDMRMHQ MD ODDYXMHQ Nl\WW| WDSDKWXX W\\SLOOLVHVWL XVHLGHQ \NVLWWlLVWHQ KHQNLO|LGHQ MD U\KPLHQ 
WRLPHVWD WLODSlLVHVWL  PLNl RQ RPLDDQ OLHYHQWlPllQ YlONNHHQ DLKHXWWDPDQ KlLUL|Q NRNHPLVWD  HLNl 
QLLKLQ ROH \OHLVHVWL VRYHOOHWWX VXRVLWXNVLD YlONNHHQ YXRWXLVHVWD HQLPPlLVPllUlVWl  

9XRVLWWDLVHHQ WRGHOOLVHHQ YlONHYDLNXWXNVHHQ YDLNXWWDD  NXLQND WDUNDVWL YXRVLWWDLQHQ WXXOLYRLPDORL 
GHQ WRLPLQWD MD VllRORVXKWHHW YDVWDDYDW PDOOLQQXNVHVVD Nl\WHWW\Ml DUYRMD  /LVlNVL YRLPDORLGHQ Ql 
N\PLQHQ WDL QlN\PLVHQ HVW\PLQHQ HVLPHUNLNVL SXXVWRQ WDL UDNHQQXVWHQ YXRNVL RQ YDLNXWWDYD WHNLMl 
YlONHYDLNXWXNVHQ PXRGRVWXPLVHVVD  5DNHQQXVWHQ RKHOOD P\|V SXXVWRY\|K\NNHHW UDMRLWWDYDW YlO 
NHYDLNXWXNVLD \PSlULVW|VVl  PXWWD SXXVWRQ RQ NXLWHQNLQ ROWDYD ULLWWlYlQ WLKHll MD NRUNHDD VHNl 
VXRMDWD DOWLVWXYDD NRKGHWWD NDWWDYDVWL  0\|V YXRGHQDMDQ YDLKWHOXW RQ KXRPLRLWDYD SXXVWRQ N\Y\VVl 
UDMRLWWDD  WXXOLYRLPDORLGHQ  QlN\Y\\WWl   -RV  WXXOLYRLPDODW  HLYlW  Ql\  KlLULLQW\YllQ  NRKWHHVHHQ   HL 
P\|VNllQ YlONHWWl DLKHXGX  
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/b+7((7 

   7XXOLYRLPDUDNHQWDPLVHQ VXXQQLWWHOX  <PSlULVW|KDOOLQQRQ RKMHLWD        
   +LQZHLVH ]XU (UPLWWOXQJ XQG %HXUWHOXQJ GHU RSWLVFKHQ ,PPLVVLRQHQ YRQ :LQGHQHUJLDQODJHQ  
:($ 6KDWWHQZXUI +LQZHLVH 
   9LQGNUDIWVKDQGERNHQ   3ODQHULQJ RFK SU|YQLQJ DY YLQGNUDIWYHUN Sn ODQG RFK L NXVWQlUD YDWWHQ 
RPUnGHQ  %RYHUNHW      
   9HMOHGQLQJ RP SODQO JQLQJ IRU RJ WLOODGHOVH WLO RSVWLOOLQJ DI YLQGP¡OOHU  1DWXUVW\UHOVHQ  0LOM¡PL 
QLVWHULHW      
   :LQG352     8VHU 0DQXDO 
   ,OPDWLHWHHQ ODLWRV  7LODVWRMD 6XRPHQ LOPDVWRVWD     ±      5DSRUWWHMD        
   6XRPHQ 7XXOLDWODV 
 
 
 

/,,77((7 

/LLWH    ,VRYXRUHQ WXXOLYRLPDKDQNNHHQ 5HDO &DVH  ODVNHQQDQ YlONHY\|K\NNHHW 
/LLWH    ,VRYXRUHQ WXXOLYRLPDKDQNNHHQ NDOHQWHULW YlONNHHQ PDKGROOLVHQ HVLLQW\PLVHQ DMDQ 

NRKGLVWD UHVHSWRULSLVWHLVVl 
/LLWH    <KWHLVPDOOLQQXNVHQ ,VRYXRUHQ YRLPDORLGHQ MD /DPPLQQHYDQ KDQNHYDLKWRHKGRQ 9(  

5HDO &DVH  ODVNHQQDQ YlONHY\|K\NNHHW 
/LLWH    <KWHLVPDOOLQQXNVHQ ,VRYXRUHQ YRLPDORLGHQ MD /DPPLQQHYDQ KDQNHYDLKWRHKGRQ 9(  

NDOHQWHULW YlONNHHQ PDKGROOLVHQ HVLLQW\PLVHQ DMDQNRKGLVWD UHVHSWRULSLVWHLVVl 
/LLWH    <KWHLVPDOOLQQXNVHQ ,VRYXRUHQ YRLPDORLGHQ MD /DPPLQQHYDQ KDQNHYDLKWRHKGRQ 9(  

5HDO &DVH  ODVNHQQDQ YlONHY\|K\NNHHW 
/LLWH    <KWHLVPDOOLQQXNVHQ ,VRYXRUHQ YRLPDORLGHQ MD /DPPLQQHYDQ KDQNHYDLKWRHKGRQ 9(  

NDOHQWHULW YlONNHHQ PDKGROOLVHQ HVLLQW\PLVHQ DMDQNRKGLVWD UHVHSWRULSLVWHLVVl 
/LLWH    <KWHLVPDOOLQQXVWHQ NDOHQWHULW YlONNHHQ PDKGROOLVHQ HVLLQW\PLVHQ DMDQNRKGLVWD 8LWRQ 

ORXNRQ PHWVlVW\VPDMDOOD  ,VRYXRUHQ ODDYXOOD MD 1XUPRQ 0HWVlVW\VVHXUDQ PHWVlVW\V 
PDMDOOD 
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SHADOW - Main Result
Calculation: Results_9_receptors_VE1_HH170_RD200_10112023   
Assumptions for shadow calculations
Maximum distance for influence
Calculate only when more than 20 % of sun is covered by the blade
Please look in WTG table

Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) []
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1,00 2,82 4,23 6,60 8,77 9,10 8,87 6,81 4,67 2,52 1,17 0,58

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

661 445 360 296 465 712 1 024 1 346 1 120 811 565 557 8 362

A ZVI (Zones of Visual Influence) calculation is performed before flicker
calculation so non visible WTG do not contribute to calculated flicker
values. A WTG will be visible if it is visible from any part of the receiver
window. The ZVI calculation is based on the following assumptions:
Height contours used: Elevation Grid Data Object: Valkemallinnus_EMDGrid_0.wpg (1)
Receptor grid resolution: 1,0 m

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

Scale 1:100 000
New WTG Shadow receptor

WTGs
WTG type Shadow data

East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub Calculation RPM
rated diameter height distance

[m] [kW] [m] [m] [m] [RPM]
1 295 656 6 975 402 70,0 VESTAS V172-7.2 USER 7200 ... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 170,0 2 191 0,0
2 296 322 6 975 309 72,0 VESTAS V172-7.2 USER 7200 ... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 170,0 2 191 0,0
3 296 900 6 974 497 73,6 VESTAS V172-7.2 USER 7200 ... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 170,0 2 191 0,0
4 297 035 6 975 337 71,0 VESTAS V172-7.2 USER 7200 ... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 170,0 2 191 0,0
5 297 762 6 975 169 72,6 VESTAS V172-7.2 USER 7200 ... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 170,0 2 191 0,0
6 298 429 6 974 948 83,4 VESTAS V172-7.2 USER 7200 ... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 170,0 2 191 0,0
7 298 950 6 974 628 84,1 VESTAS V172-7.2 USER 7200 ... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 170,0 2 191 0,0
8 298 126 6 974 283 79,0 VESTAS V172-7.2 USER 7200 ... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 170,0 2 191 0,0

Shadow receptor-Input
No. East North Z Width Height Elevation Slope of Direction mode Eye height

a.g.l. window (ZVI) a.g.l.
[m] [m] [m] [m] [°] [m]

R1 295 766 6 977 786 52,9 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R2 295 638 6 977 990 49,1 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R3 293 724 6 976 556 50,8 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R4 293 767 6 976 441 48,6 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R5 293 597 6 975 281 48,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R6 294 088 6 973 748 48,8 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R7 294 241 6 973 747 55,5 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R8 300 083 6 972 259 90,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R9 301 232 6 972 989 90,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

Calculation Results
Shadow receptor

Shadow, worst case Shadow, expected values
No. Shadow hours Shadow days Max shadow Shadow hours

per year per year hours per day per year
[h/year] [days/year] [h/day] [h/year]

R1 0:00   0 0:00 0:00  
R2 0:00   0 0:00 0:00  
R3 0:00   0 0:00 0:00  
R4 7:20  27 0:22 1:15  

To be continued on next page...
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Shadow, worst case Shadow, expected values
No. Shadow hours Shadow days Max shadow Shadow hours

per year per year hours per day per year
[h/year] [days/year] [h/day] [h/year]

R5 8:35  30 0:23 1:58  
R6 0:00   0 0:00 0:00  
R7 0:00   0 0:00 0:00  
R8 0:00   0 0:00 0:00  
R9 0:00   0 0:00 0:00  

Total amount of flickering on the shadow receptors caused by each WTG
No. Name Worst case Expected

[h/year] [h/year]
1 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (67) 15:55 3:13
2 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (68) 0:00 0:00
3 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (72) 0:00 0:00
4 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (69) 0:00 0:00
5 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (70) 0:00 0:00
6 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (74) 0:00 0:00
7 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (71) 0:00 0:00
8 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (73) 0:00 0:00

Total times in Receptor wise and WTG wise tables can differ, as a WTG can lead to flicker at 2 or more receptors simultaneously and/or receptors may receive flicker from 2 or more WTGs simultaneously.
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1: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (67)
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Assumptions for shadow calculations
Maximum distance for influence
Calculate only when more than 20 % of sun is covered by the blade
Please look in WTG table

Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) []
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1,00 2,82 4,23 6,60 8,77 9,10 8,87 6,81 4,67 2,52 1,17 0,58

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

661 445 360 296 465 712 1 024 1 346 1 120 811 565 557 8 362

A ZVI (Zones of Visual Influence) calculation is performed before flicker
calculation so non visible WTG do not contribute to calculated flicker
values. A WTG will be visible if it is visible from any part of the receiver
window. The ZVI calculation is based on the following assumptions:
Height contours used: Elevation Grid Data Object: Valkemallinnus_EMDGrid_0.wpg (1)
Receptor grid resolution: 1,0 m

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

Scale 1:200 000
New WTG Shadow receptor

WTGs
WTG type Shadow data

East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub Calculation RPM
rated diameter height distance

[m] [kW] [m] [m] [m] [RPM]
1 295 656 6 975 402 70,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 170,0 2 191 0,0
2 296 322 6 975 309 72,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 170,0 2 191 0,0
3 296 900 6 974 497 73,6 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 170,0 2 191 0,0
4 297 035 6 975 337 71,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 170,0 2 191 0,0
5 297 762 6 975 169 72,6 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 170,0 2 191 0,0
6 298 429 6 974 948 83,4 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 170,0 2 191 0,0
7 298 950 6 974 628 84,1 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 170,0 2 191 0,0
8 298 126 6 974 283 79,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 170,0 2 191 0,0
LAM01 296 445 6 976 367 69,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM010 299 566 6 977 838 97,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM02 297 356 6 976 328 75,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM03 297 592 6 977 258 77,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM04 298 583 6 977 298 91,4 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM05 298 758 6 978 099 93,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM06 298 312 6 978 745 83,3 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM07 298 900 6 979 524 85,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM08 299 918 6 979 858 80,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM09 299 510 6 978 741 93,5 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM11 298 281 6 976 342 83,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM12 298 791 6 975 865 90,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM13 299 635 6 975 880 95,5 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM14 299 809 6 976 826 96,6 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM15 300 401 6 977 596 94,5 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM16 301 057 6 978 371 91,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM17 301 899 6 978 896 88,6 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM18 300 831 6 979 366 79,6 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM19 302 057 6 979 827 81,2 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM20 301 861 6 980 580 69,7 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM21 299 866 6 974 997 92,3 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM22 300 703 6 975 048 96,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM23 301 506 6 975 655 99,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM24 301 422 6 976 561 100,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM25 301 153 6 977 282 101,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM26 302 246 6 976 982 99,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM27 301 801 6 977 871 97,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM28 302 920 6 977 780 93,3 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0

To be continued on next page...
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WTG type Shadow data
East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub Calculation RPM

rated diameter height distance
[m] [kW] [m] [m] [m] [RPM]

LAM29 302 760 6 978 597 87,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM30 302 701 6 979 532 80,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM31 304 174 6 977 312 91,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM32 303 356 6 976 540 96,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM33 303 348 6 975 614 96,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM34 302 481 6 975 192 92,9 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM35 298 550 6 972 800 89,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM36 297 710 6 972 725 76,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM37 296 857 6 972 148 75,8 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM38 296 505 6 971 184 76,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0

Shadow receptor-Input
No. East North Z Width Height Elevation Slope of Direction mode Eye height

a.g.l. window (ZVI) a.g.l.
[m] [m] [m] [m] [°] [m]

R1 295 766 6 977 786 52,9 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R2 295 638 6 977 990 49,1 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R3 293 724 6 976 556 50,8 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R4 293 767 6 976 441 48,6 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R5 293 597 6 975 281 48,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R6 294 088 6 973 748 48,8 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R7 294 241 6 973 747 55,5 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R8 300 083 6 972 259 90,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R9 301 232 6 972 989 90,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

Calculation Results
Shadow receptor

Shadow, worst case Shadow, expected values
No. Shadow hours Shadow days Max shadow Shadow hours

per year per year hours per day per year
[h/year] [days/year] [h/day] [h/year]

R1 37:26 100 0:35 6:09  
R2 23:06  72 0:27 3:34  
R3 0:00   0 0:00 0:00  
R4 7:20  27 0:22 1:15  
R5 8:35  30 0:23 1:58  
R6 0:00   0 0:00 0:00  
R7 0:00   0 0:00 0:00  
R8 16:37  44 0:29 3:54  
R9 0:00   0 0:00 0:00  

Total amount of flickering on the shadow receptors caused by each WTG
No. Name Worst case Expected

[h/year] [h/year]
1 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (67) 15:55 3:13
2 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (68) 0:00 0:00
3 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (72) 0:00 0:00
4 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (69) 0:00 0:00
5 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (70) 0:00 0:00
6 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (74) 0:00 0:00
7 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (71) 0:00 0:00
8 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (73) 0:00 0:00

LAM01 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (112) 21:22 3:00
LAM010 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (90) 0:00 0:00
LAM02 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (103) 8:30 1:25
LAM03 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (111) 16:31 3:07
LAM04 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (110) 0:00 0:00
LAM05 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (117) 0:00 0:00
LAM06 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (109) 0:00 0:00
LAM07 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (88) 0:00 0:00

To be continued on next page...
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No. Name Worst case Expected

[h/year] [h/year]
LAM08 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (87) 0:00 0:00
LAM09 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (89) 0:00 0:00
LAM11 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (102) 0:00 0:00
LAM12 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (101) 0:00 0:00
LAM13 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (100) 0:00 0:00
LAM14 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (118) 0:00 0:00
LAM15 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (92) 0:00 0:00
LAM16 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (91) 0:00 0:00
LAM17 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (84) 0:00 0:00
LAM18 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (86) 0:00 0:00
LAM19 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (85) 0:00 0:00
LAM20 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (82) 0:00 0:00
LAM21 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (99) 0:00 0:00
LAM22 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (98) 0:00 0:00
LAM23 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (113) 0:00 0:00
LAM24 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (108) 0:00 0:00
LAM25 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (96) 0:00 0:00
LAM26 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (95) 0:00 0:00
LAM27 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (97) 0:00 0:00
LAM28 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (94) 0:00 0:00
LAM29 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (93) 0:00 0:00
LAM30 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (83) 0:00 0:00
LAM31 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (104) 0:00 0:00
LAM32 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (115) 0:00 0:00
LAM33 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (114) 0:00 0:00
LAM34 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (116) 0:00 0:00
LAM35 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (105) 16:37 3:54
LAM36 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (106) 0:00 0:00
LAM37 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (107) 0:00 0:00
LAM38 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (119) 0:00 0:00

Total times in Receptor wise and WTG wise tables can differ, as a WTG can lead to flicker at 2 or more receptors simultaneously and/or receptors may receive flicker from 2 or more WTGs simultaneously.

The calculation of the total expected values for a given receptor assumes a weighted average directional reduction for all WTGs contributing to shadow flicker within the same day. In the case where
shadow flicker from different WTGs is not concurrent within the day, the total expected time at a given receptor may deviate marginally from the individual flicker time caused by each turbine separately.
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1: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (67)

LAM02: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (103)

LAM03: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (111)

LAM01: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (112)
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LAM35: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (105)
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Assumptions for shadow calculations
Maximum distance for influence
Calculate only when more than 20 % of sun is covered by the blade
Please look in WTG table

Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) []
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1,00 2,82 4,23 6,60 8,77 9,10 8,87 6,81 4,67 2,52 1,17 0,58

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

661 445 360 296 465 712 1 024 1 346 1 120 811 565 557 8 362

A ZVI (Zones of Visual Influence) calculation is performed before flicker
calculation so non visible WTG do not contribute to calculated flicker
values. A WTG will be visible if it is visible from any part of the receiver
window. The ZVI calculation is based on the following assumptions:
Height contours used: Elevation Grid Data Object: Valkemallinnus_EMDGrid_0.wpg (1)
Receptor grid resolution: 1,0 m

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

Scale 1:200 000
New WTG Shadow receptor

WTGs
WTG type Shadow data

East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub Calculation RPM
rated diameter height distance

[m] [kW] [m] [m] [m] [RPM]
1 295 656 6 975 402 70,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 170,0 2 191 0,0
2 296 322 6 975 309 72,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 170,0 2 191 0,0
3 296 900 6 974 497 73,6 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 170,0 2 191 0,0
4 297 035 6 975 337 71,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 170,0 2 191 0,0
5 297 762 6 975 169 72,6 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 170,0 2 191 0,0
6 298 429 6 974 948 83,4 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 170,0 2 191 0,0
7 298 950 6 974 628 84,1 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 170,0 2 191 0,0
8 298 126 6 974 283 79,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 170,0 2 191 0,0
LAM01 296 445 6 976 367 69,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM010 299 566 6 977 838 97,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM02 297 356 6 976 328 75,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM03 297 592 6 977 258 77,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM04 298 583 6 977 298 91,4 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM05 298 758 6 978 099 93,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM06 298 312 6 978 745 83,3 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM07 298 900 6 979 524 85,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM08 299 918 6 979 858 80,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM09 299 510 6 978 741 93,5 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM11 298 281 6 976 342 83,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM12 298 791 6 975 865 90,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM13 299 635 6 975 880 95,5 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM14 299 809 6 976 826 96,6 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM15 300 401 6 977 596 94,5 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM16 301 057 6 978 371 91,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM17 301 899 6 978 896 88,6 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM18 300 831 6 979 366 79,6 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM19 302 057 6 979 827 81,2 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM20 301 861 6 980 580 69,7 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM21 299 866 6 974 997 92,3 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM22 300 703 6 975 048 96,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM23 301 506 6 975 655 99,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM24 301 422 6 976 561 100,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM25 301 153 6 977 282 101,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM26 302 246 6 976 982 99,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM27 301 801 6 977 871 97,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM28 302 920 6 977 780 93,3 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0

To be continued on next page...
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WTG type Shadow data
East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub Calculation RPM

rated diameter height distance
[m] [kW] [m] [m] [m] [RPM]

LAM29 302 760 6 978 597 87,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM30 302 701 6 979 532 80,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM31 304 174 6 977 312 91,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM32 303 356 6 976 540 96,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM33 303 348 6 975 614 96,0 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0
LAM34 302 481 6 975 192 92,9 VESTAS V172-7.2 USE... Yes VESTAS V172-7.2 USER-7 200 7 200 200,0 200,0 2 188 0,0

Shadow receptor-Input
No. East North Z Width Height Elevation Slope of Direction mode Eye height

a.g.l. window (ZVI) a.g.l.
[m] [m] [m] [m] [°] [m]

R1 295 766 6 977 786 52,9 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R2 295 638 6 977 990 49,1 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R3 293 724 6 976 556 50,8 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R4 293 767 6 976 441 48,6 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R5 293 597 6 975 281 48,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R6 294 088 6 973 748 48,8 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R7 294 241 6 973 747 55,5 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R8 300 083 6 972 259 90,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R9 301 232 6 972 989 90,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

Calculation Results
Shadow receptor

Shadow, worst case Shadow, expected values
No. Shadow hours Shadow days Max shadow Shadow hours

per year per year hours per day per year
[h/year] [days/year] [h/day] [h/year]

R1 37:26 100 0:35 6:09  
R2 23:06  72 0:27 3:34  
R3 0:00   0 0:00 0:00  
R4 7:20  27 0:22 1:15  
R5 8:35  30 0:23 1:58  
R6 0:00   0 0:00 0:00  
R7 0:00   0 0:00 0:00  
R8 0:00   0 0:00 0:00  
R9 0:00   0 0:00 0:00  

Total amount of flickering on the shadow receptors caused by each WTG
No. Name Worst case Expected

[h/year] [h/year]
1 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (67) 15:55 3:13
2 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (68) 0:00 0:00
3 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (72) 0:00 0:00
4 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (69) 0:00 0:00
5 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (70) 0:00 0:00
6 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (74) 0:00 0:00
7 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (71) 0:00 0:00
8 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (73) 0:00 0:00

LAM01 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (155) 21:22 3:00
LAM010 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (136) 0:00 0:00
LAM02 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (149) 8:30 1:25
LAM03 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (154) 16:31 3:07
LAM04 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (153) 0:00 0:00
LAM05 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (160) 0:00 0:00
LAM06 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (152) 0:00 0:00
LAM07 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (134) 0:00 0:00
LAM08 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (133) 0:00 0:00
LAM09 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (135) 0:00 0:00
LAM11 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (148) 0:00 0:00
LAM12 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (147) 0:00 0:00

To be continued on next page...
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No. Name Worst case Expected

[h/year] [h/year]
LAM13 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (146) 0:00 0:00
LAM14 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (161) 0:00 0:00
LAM15 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (138) 0:00 0:00
LAM16 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (137) 0:00 0:00
LAM17 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (130) 0:00 0:00
LAM18 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (132) 0:00 0:00
LAM19 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (131) 0:00 0:00
LAM20 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (128) 0:00 0:00
LAM21 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (145) 0:00 0:00
LAM22 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (144) 0:00 0:00
LAM23 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (156) 0:00 0:00
LAM24 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (151) 0:00 0:00
LAM25 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (142) 0:00 0:00
LAM26 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (141) 0:00 0:00
LAM27 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (143) 0:00 0:00
LAM28 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (140) 0:00 0:00
LAM29 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (139) 0:00 0:00
LAM30 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (129) 0:00 0:00
LAM31 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (150) 0:00 0:00
LAM32 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (158) 0:00 0:00
LAM33 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (157) 0:00 0:00
LAM34 VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (159) 0:00 0:00

Total times in Receptor wise and WTG wise tables can differ, as a WTG can lead to flicker at 2 or more receptors simultaneously and/or receptors may receive flicker from 2 or more WTGs simultaneously.

The calculation of the total expected values for a given receptor assumes a weighted average directional reduction for all WTGs contributing to shadow flicker within the same day. In the case where
shadow flicker from different WTGs is not concurrent within the day, the total expected time at a given receptor may deviate marginally from the individual flicker time caused by each turbine separately.
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1: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 170,0 m (TOT: 270,0 m) (67)

LAM02: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (149)

LAM03: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (154)

LAM01: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (155)
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LAM20: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (82)

LAM30: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (83)

LAM08: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (87)

LAM07: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (88)

LAM29: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (93)

LAM28: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (94)

LAM02: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (103)

LAM31: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (104)

LAM06: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (109)

LAM03: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (111)

LAM01: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (112)

LAM05: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (117)

LAM38: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (119)

Valkemallinnus yhteisvaikutukset

Uitonloukon metsästysmaja

- Isovuori VE1 + Lamminneva VE1
- Isovuori VE1 + Lamminneva VE2

- Isovuori VE2 + Lamminneva VE1
- Isovuori VE2 + Lamminneva VE2

(R16)
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LAM20: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (82)

LAM30: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (83)

LAM08: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (87)

LAM07: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (88)

LAM29: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (93)

LAM28: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (94)

LAM02: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (103)

LAM31: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (104)

LAM06: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (109)

LAM03: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (111)

LAM01: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (112)

LAM05: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (117)

LAM38: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (119)

Valkemallinnus yhteisvaikutukset

Isovuoren laavu (R17)

- Isovuori VE1 + Lamminneva VE1
- Isovuori VE1 + Lamminneva VE2

- Isovuori VE2 + Lamminneva VE1
- Isovuori VE2 + Lamminneva VE2
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LAM20: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (82)

LAM30: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (83)

LAM08: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (87)

LAM07: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (88)

LAM29: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (93)

LAM28: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (94)

LAM02: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (103)

LAM31: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (104)

LAM06: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (109)

LAM03: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (111)

LAM01: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (112)

LAM05: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (117)

LAM38: VESTAS V172-7.2 USER 7200 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (119)

Valkemallinnus yhteisvaikutukset

Nurmon Metsästysseuran metsästysmaja  (R18)

- Isovuori VE1 + Lamminneva VE1
- Isovuori VE1 + Lamminneva VE2

- Isovuori VE2 + Lamminneva VE1
- Isovuori VE2 + Lamminneva VE2


