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3DUD 3DJH

3UHIDFH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï LLL
3URGXFWýUDQJH

+DUGZDUH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï LLL
,QNVýDQGýULEERQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï LLL
6RIWZDUH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï LLL

,QWURGXFWLRQ
ì *HQHUDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï Y
é 6RIWZDUH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï Y

0DFKLQHýGDWD
è (OHFWULFDOýVXSSO\ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï YLL
ç :HLJKW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï YLL
æ (QYLURQPHQW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï YLL
å 'LPHQVLRQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï YLL
ä ,QNýFRQVXPSWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï YLLL
ìí ,QNýDQGýVROYHQWýFDSDFLW\ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï YLLL
ìì 3ULQWýKHLJKW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï YLLL
ìë 0D[LPXPýSULQWýVSHHGV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï L[
ìé /HJLVODWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï [

:DUQLQJVñýFDXWLRQVýDQGýQRWHV
ìç *HQHUDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï [
ìå :DUQLQJV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï [L
ëí &DXWLRQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï [L
ëë 1RWHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï [L
ëé 6XSSOHPHQWDU\ýZDUQLQJVýDQGýFDXWLRQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï [L
ëè $EEUHYLDWLRQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï [LLL

,QIRUPDWLRQ
ëç *HQHUDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï [LY
ëæ )LJXUHVýDQGýWDEOHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï [LY
êí $VVRFLDWHGýSXEOLFDWLRQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï [LY

7DEOH

ì ,QNýFRQVXPSWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï YLLL
ë 1R]]OHýRULILFHýGLDPHWHU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï YLLL
ê 0D[LPXPýSULQWýVSHHGV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï L[

)LJ

ì éííý6HULHVý&,-ýðýEDVLFýFRPSRQHQWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï LY
ë 3ULQWHUýFDELQHWýGLPHQVLRQVýõPPô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï YL
ê 3ULQWKHDGýDQGýPRXQWLQJýEUDFNHWýGLPHQVLRQVýõPPô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï YLL
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&217(176ýõ&RQWLQXHGô
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6HFWLRQýì $VVHPEOLHVýDQGýFRQWUROV
6HFWLRQýë &OHDQLQJýDQGýPDLQWHQDQFH
6HFWLRQýê 3URGXFWLRQýUXQQLQJ
6HFWLRQýé )DLOXUHýGLDJQRVLVýDQGýUHSDLUýõOHYHOýRQHô

2:1(5ý0$18$/

6HFWLRQVýìýWRýé 8VHUýJXLGH
6HFWLRQýè 0DFKLQHýRYHUYLHZ
6HFWLRQýç 2SHUDWRUýFRQWUROV
6HFWLRQýæ )DLOXUHýGLDJQRVLVýDQGýUHSDLUýõOHYHOýWZRô
6HFWLRQýå &RQVXPDEOHVýDQGýRSWLRQV

7(&+1,&$/ý0$18$/

6HFWLRQVýìýWRýå 2ZQHUýPDQXDO
6HFWLRQýä ,QVWDOODWLRQ
6HFWLRQýìí 7HFKQLFDOýGHVFULSWLRQ
6HFWLRQýìì )DLOXUHýGLDJQRVLVýDQGýUHSDLUýõOHYHOýWKUHHô
6HFWLRQýìë ,OOXVWUDWHGýSDUWVýOLVW



35(/,0,1$5<ý,1)250$7,21

õLLLô
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:LOOHWWý LVý WKHý OHDGLQJý LQWHUQDWLRQDOýPDQXIDFWXUHUý DQGý VLQJOHý VRXUFHý VXSSOLHUý RIý LQGXVWULDOý FRGLQJñ
ODEHOOLQJýDQGýEDUýFRGHýSULQWLQJýSURGXFWVï

:LOOHWWý PDLQWDLQVý Dý FRPSHWLWLYHý SRVLWLRQý E\ý KDUQHVVLQJý QHZý WHFKQRORJ\ý WKURXJKý LQFUHPHQWDO
LPSURYHPHQWVñýWKLVýLQQRYDWLYHýOHDGHUVKLSýLVýWKHýUHVXOWýRIýFORVHýOLDLVRQýZLWKýFXVWRPHUVýDQGýPDUNHWV
ZRUOGZLGHï

(IIHFWLYHýWUDLQLQJýHQVXUHVýWKDWý:LOOHWWý6\VWHPVýDUHýRSHUDWHGýDQGýPDLQWDLQHGýHIILFLHQWO\ýWRýPLQLPLVH
VHUYLFLQJïýý:LWKýSURPSWýORFDOýVXSSRUWñýUHOLDELOLW\ýLVýJXDUDQWHHGï

7KHýTXDOLW\ýSROLF\ýRIý:LOOHWWýýLVýWRýDLPýIRUý]HURýGHIHFWVýLQýDOOýSURGXFWVñýLQIRUPDWLRQñýDGYLFHýDQGýVHUYLFHï

:LOOHWWýKDVýPDQXIDFWXULQJýVLWHVýLQý(XURSHñý1RUWKý$PHULFDñý6RXWKý$PHULFDýDQGý$VLDïýý3URGXFWVýDUH
VXSSOLHGý WKURXJKý Dý QHWZRUNý RIý :LOOHWWý FRPSDQLHVý DQGý GLVWULEXWRUý SDUWQHUVý LQý RYHUý åíý FRXQWULHVñ
SURYLGLQJýSUHPLHUýVHUYLFHýDQGýWHFKQLFDOýVXSSRUWýFDSDELOLW\ï

7KHý:LOOHWWýQDPHýDQGý:LOOHWWýORJRýDUHýWUDGHýPDUNVýRIý:LOOHWWý,QWHUQDWLRQDOý/LPLWHGï

352'8&7ý5$1*(

+DUGZDUH

,QýDGGLWLRQýWRý&RQWLQXRXVý,QNý-HWýõ&,-ôýSURGXFWVñý:LOOHWWýVXSSOLHVýWKHýIROORZLQJýSURGXFWVã

3URJUDPPDEOHýODVHUýFRGHUVýWKDWýSURYLGHýFOHDUñýSHUPDQHQWñýQRQðFRQWDFWýPDUNLQJýRQýDýZLGHýUDQJHýRI
SURGXFWVï

3URGXFWýODEHOOHUVýXVLQJýDLUMHWýDQGýWRXFKýWHFKQRORJ\ýSURYLGHýWKHýJUHDWHVWýYHUVDWLOLW\ýZLWKýJHQWOHýSURGXFW
KDQGOLQJýIRUýSURGXFWýLGHQWLILFDWLRQñýGHFRUDWLYHýDQGýSURPRWLRQDOýODEHOOLQJï

(OHFWURQLFýIRLOýSULQWHUVýWRýSULQWýWH[WýDQGýJUDSKLFVýRQWRýIOH[LEOHýSDFNDJLQJýPDWHULDOVï

,QNýMHWýPDUNHUVýDQGýEDUýFRGHUVýSURYLGHýKLJKýGHILQLWLRQýYDULDEOHýLQIRUPDWLRQýSULQWLQJñýDGGUHVVLQJýDQG
EDUýFRGLQJýV\VWHPVýIRUýFDVHVýDQGýFDUWRQVï

/DEHOý SULQWHUý DSSOLFDWRUVý DQGý EDUý FRGHVý SURYLGHý MXVWðLQðWLPHý LGHQWLILFDWLRQý IRUý PDQXIDFWXULQJñ
ZDUHKRXVLQJñýVKLSSLQJýDQGýGLVWULEXWLRQï

3DOOHWýDQGýPDUNLQJýV\VWHPVýDUHýXVHGýIRUýODUJHýVL]HýSURGXFWýLGHQWLILFDWLRQýODEHOVïýý$ýZLGHýUDQJHýRIýEDU
FRGHýIRUPDWVï

&RPSXWHUýFRQWUROýV\VWHPVýWRýSURJUDPýWKHýDERYHýSURGXFWVýDUHýDYDLODEOHï

,QNVýDQGýULEERQV

:LOOHWWýLVýDWýWKHýIRUHIURQWýRIýLQNýWHFKQRORJ\ýDQGýYDULDEOHýLQIRUPDWLRQýSULQWLQJýSURGXFWVýDUHýVXSSRUWHG
E\ýDQýH[WHQVLYHýUDQJHýRIý:LOOHWWýLQNVýRUýULEERQVýWRýSULQWýRQýDýODUJHýYDULHW\ýRIýVXUIDFHVï

6RIWZDUH

:LOOHWWýSURYLGHVýSURSULHWDU\ýVRIWZDUHýIRUýLWVýYDULDEOHýLQIRUPDWLRQýUDQJHýRIýSULQWLQJýSURGXFWVïý)RUýPRUH
FRPSOH[ýUHTXLUHPHQWVñýVSHFLDOýDSSOLFDWLRQVýDUHýDYDLODEOHïýý:LOOHWWýFDQýDOVRýSURYLGHýEHVSRNHýVROXWLRQV
WRýFXVWRPHUVï
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ì &RQWUROýSDQHO
ë 3ULQWKHDG
ê )LOWHUýFRPSDUWPHQW
é &DELQHW

)LJýìýýéííý6HULHVý&,-ýðýEDVLFýFRPSRQHQWV
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,1752'8&7,21

*HQHUDO

ì 7KHýéííý6HULHVý&,-ýUDQJHýRIýSULQWHUVýDUHýGHVLJQHGýWRýSURGXFHýKLJKýTXDOLW\ýSULQWýRQýDýZLGH
UDQJHýRIýSURGXFWVýDQGýSDFNDJLQJýPDWHULDOVïýý7KHýSULQWHUýUDQJHýFRPSULVHVýWKHýIROORZLQJã

ìïì éçí6Lãý6WDQGDUGýG\HýEDVHGýLQNýPRGHOï

ìïë éçí0Lãý0LFURýG\HýEDVHGýLQNýPRGHOï

ìïê éçí3Lãý3LJPHQWýEDVHGýLQNýPRGHOï

ìïé éèí6Lãý6LPLODUýWRýéçí6LýEXWýZLWKýOLPLWHGýVRIWZDUHýIXQFWLRQDOLW\ýDQGýFRQQHFWLRQýRSWLRQVï

ë 7KHýSULQWHUýLVýILWWHGýZLWKýDýF\OLQGULFDOýSULQWKHDGýFRQQHFWHGýWRýWKHýFDELQHWýE\ýDýIOH[LEOHýXPELOLFDO
FDEOHïýý7KHýSULQWKHDGýFDQýEHýSRVLWLRQHGýLQýDQ\ýRULHQWDWLRQýWRýVXLWýWKHýSURGXFWñýZKLOHýWKHýFDELQHW
LVýJHQHUDOO\ýSRVLWLRQHGýWRýRQHýVLGHýRIýWKHýSURGXFWLRQýOLQHï

ê 7KHýSULQWHUýLVýRSHUDWHGýIURPýDýFRQWUROýSDQHOýORFDWHGýRQýWRSýRIýWKHýPDLQýFDELQHWïý7KHýSDQHO
IHDWXUHVýDý4:(57<ýNH\SDGýDQGý/LTXLGý&U\VWDOý'LVSOD\ýõ/&'ôïýý7KHýGLVSOD\ýJLYHVýDýYLVXDO
LQGLFDWLRQýRIýSULQWHUýVWDWXVýDQGýSULQWýPHVVDJHýVHOHFWLRQï

6RIWZDUH

é 7KHýVWDQGDUGýVRIWZDUHýDOORZVýWKHýXVHUýWRýFRQWUROýDQGýPRQLWRUýWKHýSULQWHUýDQGýDOVRýWRýFUHDWHýDQG
HGLWýPXOWLSOHýILHOGýSULQWýPHVVDJHVï
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)LJýëýý3ULQWHUýFDELQHWýGLPHQVLRQVýõPPô
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0$&+,1(ý'$7$

(OHFWULFDOýVXSSO\

è 7KHýSULQWHUýUHTXLUHVýDQýHOHFWULFDOýVXSSO\ýRIýåíðëçéýYROWVý$&ñýDWýDýIUHTXHQF\ýRIýèíýRUýçíýKHUW]ï
7\SLFDOýSRZHUýFRQVXPSWLRQýLVýëííýZDWWVï

:HLJKW

ç 7KHýSULQWHUýGU\ýZHLJKWýLVýìåïêýNJï

(QYLURQPHQW

æ (QYLURQPHQWDOýGDWDýLVýDVýIROORZVã

æïì 2SHUDWLQJýWHPSHUDWXUHýUDQJHãýèýWRýéíý&HOVLXVýõ&ôï

æïë 5DWHýRIýFKDQJHýRIýDPELHQWýWHPSHUDWXUHãýìíý&ýSHUýKRXUï

æïê +XPLGLW\ãýíðäíøýUHODWLYHñýQRQýFRQGHQVLQJï

æïé 6WRUDJHýUDQJHãýèðèíý&ýZKHQýVWRUHGýLQýRULJLQDOýSDFNDJLQJï

æïè ,QGXVWULDOý3URWHFWLRQý5DWLQJãý,3;éïýýýýýý

'LPHQVLRQV

å 'LPHQVLRQVýDUHýDVýIROORZVã

åïì 6HHý)LJVýëýDQGýêýIRUýPDFKLQHýGLPHQVLRQVï

åïë 8PELOLFDOýOHQJWKãýêýPï

)LJýêýý3ULQWKHDGýDQGýPRXQWLQJýEUDFNHWýGLPHQVLRQVýõPPô
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,QNýFRQVXPSWLRQ

ä 7KHýQXPEHUýRIýLQNýGURSVýWKDWýFDQýEHýSULQWHGýSHUýOLWUHýõOôýLVýìêíäýPLOOLRQýIRUý6LýPRGHOVñýçèää
PLOOLRQýIRUýéçí0LýPRGHOVýDQGýåëéýPLOOLRQýIRUý3LýPRGHOVïýý7KHýDFWXDOýFRQVXPSWLRQýGHSHQGV
XSRQý WKHý IRQWý VHOHFWHGý DQGý WKHý DYHUDJHý QXPEHUý RIý GURSVý SHUý FKDUDFWHUý LQý WKDWý IRQWý õVHH
7DEOHýìôïýý1R]]OHýRULILFHýGLDPHWHUýLVýOLVWHGýLQý7DEOHýëï

7$%/(ýìýý,1.ý&2168037,21

6HULDO )RQW 'URSVýSHUýFKDUDFWHU &KDUDFWHUVýSHUýOLWUH 5HPDUNV
õ6HHý1RWHô

õìô õëô õêô õéô õèô õçô õæô
éèí6Lñýéçí6L éçí0L éçí3L

ì æý[ýè ìë ììíýPLOOLRQ èéäïäýPLOOLRQ çåïæýPLOOLRQ

ë ìçý[ýìì çë ëìïìýPLOOLRQ ìíçïæýPLOOLRQ ìêïëýPLOOLRQ 1RWýéèí6L

ê ëéý[ýìæ ìéê äïìýPLOOLRQ éçïìýPLOOLRQ èïæýPLOOLRQ 1RWýéèí6L

%DVHGýRQýWKHýDVVXPSWLRQýWKDWýêèøýRIýWRWDOýPDWUL[ýLVýSULQWHGï

7$%/(ýëýý12==/(ý25,),&(ý',$0(7(5

6HULDO éèí6Lîéçí6L éçí0L éçí3L

õìô õëô õêô õéô

ì çí) êè) æí)

,QNýDQGýVROYHQWýFDSDFLW\

ìí 7KHýLQNýDQGýWRSýXSýFDSDFLWLHVýDUHýDVýIROORZVã

ìíïì 0L[HUýUHVHUYRLUã íïêéOýRSHUDWLQJýFDSDFLW\ï

ìíïë ,QNýUHVHUYRLUã ìïëOýFDSDFLW\ï

ìíïê 7RSýXSýUHVHUYRLUã ìïëOýFDSDFLW\ï

3ULQWýKHLJKW

ìì $WýWKHýRSWLPXPýWKURZýGLVWDQFHýRIýåýPPýIRUýWKHý6LýDQGý3LýRUýìýPPýIRUýWKHý0LñýWKHýSULQWýKHLJKWV
DUHýDVýIROORZVã

ììïì 6LýDQGý3Lã

ììïìïì 0LQLPXPýSULQWýKHLJKWýõæý[ýèýIRQWôâýëýPPï

ììïìïë 0D[LPXPýSULQWýKHLJKWýõëéý[ýìæýIRQWôâýìíýPPï
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õL[ô

ììïë 0Lã

ììïëïì 0LQLPXPýSULQWýKHLJKWýõèý[ýèýIRQWôâýíïåýPPï

ììïëïë 0D[LPXPýSULQWýKHLJKWýõëéý[ýìæýIRQWôâýèýPPï

0D[LPXPýSULQWýVSHHGV

ìë 7DEOHýêýOLVWVýPD[LPXPýSULQWýVSHHGVýIRUýWKHýéííý6HULHVï

7$%/(ýêýý0$;,080ý35,17ý63(('6

6HULDO 0DFKLQHý /LQHVýLQ 3ULQWHG )RQW )RQW &ROXPQVýSHU &KDUDFWHUVýSHU

õìô õëô õêô õéô õèô õçô õæô õåô

W\SH PHVVDJH GRWV KHLJKW UDVWHUV VHFRQG VHFRQGýSHUýOLQH
LQýPHVVDJH

ì éèí6L ì æ æ è äçíí ìçíí
ì ä ä ç éëçç çíä
ë ìç æ è ëéíí éíí

ë éçí6Lý÷ýéçí3L ì è è è ìëåíí ëìêê
ì æ æ è äçíí ìçíí
ì ä ä ç éëçç çíä
ì ìë ìë å êëíí êèè
ì ìç ìç ìì ëéíí ëíí
ì ìç+6 ìç ìì+6 êíæë ëèç
ì ìä ìä ìé ììèè ìíë
ì ëè ëé ìæ ìíêæ èæ
ë ìë è è êëíí èêê
ë ìç æ è ëéíí éíí
ë ìç+6 æ è+6 êíæë èìë
ë ëí ä ç ìíêæ ìéå
ë ëç ìë å äåé ìíä
ê ìä è è ìèêç ëèç
ê ëè æ è ìíêæ ìæê
é ëç è è äåé ìçé

ê éçí0L ì è è è ìèííí ëèíí
ì æ æ è åèæì ìéëå
ì ä ä ç éëåè çìë
ì ìë ìë å éëåè éæç
ì ìç ìç ìì êííí ëèí
ì ìä ìä ìé ìèêå ìíë
ì ëé ëé ìæ ìíèë èå
ë ìë è è éëåè æìé
ë ìç æ è êííí èíí
ë ëí ä ç ìíèë ìèí
ë ëç ìë å ìííí ììì
ê ìä è è ìèêå ëèç
ê ëè æ è ìíèë ìæè
é ëç è è ìííí ìçç
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ìê 7RýFDOFXODWHýWKHýPD[LPXPýOLQHýVSHHGýDWýZKLFKýWKHýSULQWHUýFDQýSULQWýDýPHVVDJHñýSURFHHGýDV
IROORZVã

ìêïì 0$;ý/,1(ý63(('ýõPHWUHVýSHUýVHFRQGôý ý

&2/8016ý3(5ý6(&21'ý[ý0(66$*(ý/(1*7+ýõPLOOLPHWUHVôý

&+$5$&7(56ý,1ý/21*(67ý/,1(ý2)ý0(66$*(ý[ý5$67(56ý3(5ý&+$5$&7(5ý;ýìííí

ìêïë 0$;ý/,1(ý63(('ý ý:,'7+ý2)ý/$5*(67ý&+$5$&7(5ý[ý&+$5$&7(56ý3(5
6(&21'ï

ìêïê 0,1,080ý0(66$*(ý/(1*7+ýõPLOOLPHWHUVôý ý

/,1(ý63(('ýõPHWUHVýSHUýVHFRQGôý[ý&+$5$&7(56ý,1ý/21*(67ý/,1(ý2)ý0(66$*(ý[ý5$67(56ý3(5ý&+$5$&7(5ý[ýìííí

&2/8016ý3(5ý6(&21'

/(*,6/$7,21

ìé :LOOHWWý,QWHUQDWLRQDOý/LPLWHGýLVýDý%6èæèíî,62äíííýDSSURYHGýFRPSDQ\ýõFHUWLILFDWLRQýQXPEHU
)0ìéííêýGDWHGýäý'HFHPEHUýìääìôï

ìè 7KHý éííý 6HULHVý &RQWLQXRXVý ,QNý -HWý õ&,-ôý SULQWHUVý DUHý EXLOWý WRý FRQIRUPýZLWKý WKHý IROORZLQJ
OHJLVODWLRQï

ìèïì (1èèíëëãýìäåæýðý(PLVVLRQVï

ìèïë ,(&åíìãýSDUWVýëýWRýçýLQFOXVLYHýðý,PPXQLW\ýVWDQGDUGVï

ìèïê 0DFKLQHU\ýGLUHFWLYHýåäîêäëî((&ýðý(VVHQWLDOýKHDOWKýDQGýVDIHW\ï

ìèïé %6èêíéýðý0DFKLQHU\ýGHVLJQï

ìèïè (1çíëíéýõ%6ëææìôýðý(OHFWULFDOýVDIHW\ýLQýPDFKLQHU\ï

ìèïç (1ëäëãýìääìýðý6DIHW\ýRIýPDFKLQHU\ï

ìèïæ (1çíäèíýðý6DIHW\ýVWDQGDUGVýRIý,QIRUPDWLRQý7HFKQRORJ\ýõ,7ôýHTXLSPHQWï

:$51,1*6ñý&$87,216ý$1'ý127(6

*HQHUDO

ìç 7KHýZDUQLQJVýDQGýFDXWLRQVýZKLFKýDSSHDUýLQýWKLVýPDQXDOýDUHýRIýYLWDOýLPSRUWDQFHýWRýSHUVRQQHO
DQGýHTXLSPHQWýVDIHW\ïý3ULRUýWRýDQ\ýDWWHPSWýWRýRSHUDWHñýPDLQWDLQñýGLDJQRVHýIDLOXUHýRUýUHSDLUýDOO
RUýSDUWýRIýWKHýHTXLSPHQWñýDOOýZDUQLQJVýDQGýFDXWLRQVýVKRXOGýEHýUHDGýDQGýFRPSOHWHO\ýXQGHUVWRRGï

ìæ :DUQLQJVýDQGýFDXWLRQVýFRQFHUQLQJýSDUWLFXODUýSURFHGXUHVýDUHýSURYLGHGýLQýWKHýVHFWLRQýUHOHYDQW
WRýWKDWýDFWLRQñýWKH\ýDUHýVXPPDULVHGýLQýWKLVýSUHOLPLQDU\ýLQIRUPDWLRQï
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:DUQLQJV

ìå $ýZDUQLQJýLGHQWLILHVýDQýRSHUDWLQJýRUýPDLQWHQDQFHýSURFHGXUHñýSUDFWLFHýRUýVWDWHPHQWñýZKLFKýLI
QRWýVWULFWO\ýIROORZHGýFRXOGýUHVXOWýLQýGHDWKîLQMXU\ýWRýSHUVRQQHOýRUýVHULRXVýHTXLSPHQWýGDPDJHï

ìä $ýZDUQLQJýZLOOýEHýLQýXSSHUýFDVHñýEROGñýODUJHýSULQWýõìéýSRLQWôýDQGýZLOOýEHýSUHFHGHGýE\ýDýURDG
WUDIILFýVWRSýVLJQýDVýIROORZVã

&DXWLRQV

ëí $ýFDXWLRQýLGHQWLILHVýDQýRSHUDWLQJýRUýPDLQWHQDQFHýSURFHGXUHñýSUDFWLFHýRUýVWDWHPHQWñýZKLFKýLIýQRW
VWULFWO\ýIROORZHGýFRXOGýUHVXOWýLQýHTXLSPHQWýGDPDJHï

ëì $ýFDXWLRQýZLOOýEHýLQýORZHUýFDVHñýEROGñýODUJHýSULQWýõìéýSRLQWôýDQGýZLOOýEHýSUHFHGHGýE\ýDýURDGýWUDIILF
FDXWLRQýVLJQýDVýIROORZVã

1RWHV

ëë $ý QRWHý LQGLFDWHVý DQý RSHUDWLQJý RUýPDLQWHQDQFHý SURFHGXUHñý SUDFWLFHý RUý VWDWHPHQWýZKLFKý LV
HVVHQWLDOýEXWýQRWýRIýNQRZQýKD]DUGRXVýQDWXUHýDVýLQGLFDWHGýE\ýDýZDUQLQJýRUýFDXWLRQï

ëê $ýQRWHýZLOOý EHý LQý ORZHUýFDVHñý ODUJHýSULQWý õìéýSRLQWôýDQGýZLOOý EHýSUHFHGHGýE\ýDý URDGý WUDIILF
LQIRUPDWLRQýVLJQýDVýIROORZVã

6833/(0(17$5<ý:$51,1*6ý$1'ý&$87,216

ëé 7KHýIROORZLQJýZDUQLQJVýDQGýFDXWLRQVýVXSSOHPHQWýWKHýVSHFLILFýZDUQLQJVýDQGýFDXWLRQVýDSSHDULQJ
HOVHZKHUHý LQý WKHý PDQXDOïý 7KH\ý DUHý JHQHUDOý ZDUQLQJVý ZKLFKý PXVWý EHý UHDGñý FRPSOHWHO\
XQGHUVWRRGýDQGýDSSOLHGýE\ýDOOýSHUVRQQHOýLQYROYHGýZLWKýWKHýRSHUDWLRQýDQGîRUýPDLQWHQDQFHýRIýWKH
PDFKLQHï

õìô /(7+$/ý+$=$5'ïý:+(1ý&$55<,1*ý287ý0$,17(1$1&(ý:25.ñ
6:,7&+ý2))ý7+(ý+267ý0$&+,1(ý0$,1ý,62/$725ý81/(66ý,7ý,6
1(&(66$5<ý72ý3(5)250ý0$&+,1(ý029(0(176ï
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õëô /(7+$/ý+$=$5'ïýý:+(1ý:25.,1*ý21ý(/(&75,&$/ý(48,30(17ñ
2%6(59(ý $//ý 67$78725<ý (/(&75,&$/ý 6$)(7<ý &2'(6ý $1'
35$&7,&(6ï

õêô /(7+$/ý +$=$5'ïý ý 7+(ý 35,17(5ý 86(6ý (;75(0(/<ý +,*+
92/7$*(6ñý 7+(5()25(ý 21/<ý 75$,1('ý $1'ý $87+25,6('
3(56211(/ý0867ý&$55<ý287ý0$,17(1$1&(ý:25.ï

õéô 3(5621$/ý,1-85<ïýý&$87,21ý6+28/'ý%(ý7$.(1ý72ý35(9(17
62/9(176ý (17(5,1*ý 7+(ý (<(6ïý ý 86(ý *2**/(6ý 25ý $ý )$&(
0$6.ý:+(1ý86,1*ý62/9(176ï

õèô 3(5621$/ý ,1-85<ïý ý :+(1ý +$1'/,1*ý ,1.6ý $/:$<6ý :($5
3527(&7,9(ý*/29(6ý$1'ý&/27+,1*ï

õçô 3(5621$/ý ,1-85<ïý ý ,00(',$7(/<ý $)7(5ý 86(ý 5(029(ý $1<
7,668(ý25ý&/27+6ý7+$7ý%(&20(ý6$785$7('ý:,7+ý,1.ý25ý723
83ïý',6326$/ý2)ý68&+ý,7(06ý6+28/'ý%(ý68&+ý7+$7ý7+(5(ý,6
12ý'$1*(5ý2)ý$ý),5(ý5,6.ý25ý$ý+($/7+ý+$=$5'ï

õæô 3(5621$/ý,1-85<ïýý,1ý7+(ý(9(17ý7+$7ý$ý&217$,1(5ý,6ý/()7
&217$,1,1*ý ,1.ý 25ý 723ý 83ñý ,7ý 6+28/'ý %(ý 5(6($/('ï
+2:(9(5ñý6,1&(ý21/<ý)8//ý%277/(6ý$5(ý5(&200(1'('ý)25
86(ý:+(1ý5(3/(1,6+,1*ý,1.ý25ý723ý836ñý,7ý,6ý5(&200(1'('
7+$7ý3$57,$//<ý),//('ý%277/(6ý%(ý',6&$5'('ý,1ý$ý:$<ý7+$7
:,//ý127ý326(ý$ý),5(ý5,6.ý25ý+($/7+ý+$=$5'ï

õåô 3(5621$/ý,1-85<ïýý,)ý6.,1ý,6ý&217$0,1$7('ý%<ý,1.ý25ý723
83ñý:$6+ý:,7+ý62$3<ý:$7(5ïýý'2ý127ý86(ý723ý83ý72ý&/($1
,1.ý67$,16ý)520ý7+(ý6.,1ï

õäô 3(5621$/ý,1-85<ïý:+(1ý6(77,1*ý83ý7+(ý12==/(ñý',5(&7ý7+(
,1.ý675($0ý,172ý$ý%($.(5ý25ý68,7$%/(ý&217$,1(5ïý ý ,7ý ,6
5(&200(1'('ý7+$7ý$1<ý,1.ý&2//(&7('ý,1ý7+,6ý:$<ý,6ý127
5(ðý86('ý$6ý7+,6ý,1752'8&(6ý3266,%/(ý&217$0,1$7,21ý,172
7+(ý35,17(5ïýý,7ý6+28/'ý%(ý',6326('ý2)ý62ý7+$7ý7+(5(ý,6ý12
),5(ý5,6.ý25ý+($/7+ý+$=$5'ï
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õìíô ),5(ý+$=$5'ïýý7+(ý,1.ý$1'ý723ý836ý$5(ý+,*+/<ý)/$00$%/(ñ
'2ý127ý602.(ý25ý86(ý1$.('ý)/$0(ý,1ý7+(ý9,&,1,7<ý2)ý7+(
&+(0,&$/ï

õììô 9$3285ý+$=$5'ïýý352/21*('ý%5($7+,1*ý2)ý723ý83ý9$3285
0$<ý &$86(ý '52:6,1(66ý $1'î25ý ())(&76ý 6,0,/$5ý 72
$/&2+2/,&ý ,172;,&$7,21ïý ý 86(ý21/<ý ,1ý:(//ý 9(17,/$7('ñ
23(1ý$5($6ï

õìëô 72;,&ý +$=$5'ïý ý '2ý 127ý '5,1.ïý ý 7+(ý &/($1,1*ý $*(17ý ,6
32,621286ý,)ý7$.(1ý,17(51$//<ï

õìô (48,30(17ý'$0$*(ïýý8VHýEUXVKHVýDQGýOLQWýIUHHýFORWKVýIRUýFOHDQLQJï
'RýQRWýXVHýKLJKýSUHVVXUHýDLUñýRUýFRWWRQýZDVWHï

õëô (48,30(17ý'$0$*(ïýý'RýQRWýILWýRUýUHPRYHýDQ\ýFRQQHFWRUýRQýWKH
SULQWHUýZKLOVWýSRZHUýLVýRQï

$%%5(9,$7,216

ëè 7KLVýPDQXDOýXVHVýWKHýIROORZLQJýDEEUHYLDWLRQVã

$ $PSHUHV
$& $OWHUQDWLQJýFXUUHQW
$6&,, $PHULFDQýVWDQGDUGýFRGHýIRUýLQIRUPDWLRQýLQWHUFKDQJH
& &HOVLXV
&&,77 &RPLWpýFRQVXOWDWLIýLQWHUQDWLRQDOýWHOHJUDSKLTXHýHWýWHOHSKRQLTXH
&,- &RQWLQXRXVýLQNýMHW
&38 &HQWUDOýSURFHVVLQJýXQLW
'& 'LUHFWýFXUUHQW
'26 'LVNýRSHUDWLQJýV\VWHP
':3' 'RXEOHýE\WHý:LOOHWWýSDFNHGýGHFLPDO
(+7 ([WUDýKLJKýWHQVLRQ
+5&ý$î6 +LJKýUXSWXULQJýFDSDFLW\ýDQWLðVXUJH
+:3' +XJHý:LOOHWWýSDFNHGýGHFLPDO
+] +HUW]
,%0 ,QWHUQDWLRQDOýEXVLQHVVýPDFKLQHV
,î2 ,QSXWîRXWSXW
,7 ,QIRUPDWLRQýWHFKQRORJ\
.J .LORJUDPPHV
N+] .LOR+HUW]
/$1 /RFDOýDUHDýQHWZRUN
O /LWUH
/&' /LTXLGýFU\VWDOýGLVSOD\
/(' /LJKWýHPLWWLQJýGLRGH
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P$ 0LOOL$PSHUHV
PP 0LOOLPHWUHV
PV 0LOOLVHFRQGV
3& 3HUVRQDOýFRPSXWHU
3(& 3KRWRHOHFWULFýFHOO
3520 3URJUDPPDEOHýUHDGýRQO\ýPHPRU\
3671 3XEOLFýVZLWFKýWHOHSKRQHýQHWZRUN
368 3RZHUýVXSSO\ýXQLW
S[ 3UR[LPLW\
5$0 5DQGRPýDFFHVVýPHPRU\
5'6 5HPRWHýGLDJQRVWLFVýV\VWHP
5,' 5HPRWHýLQSXWýGHYLFH
57& 5HDOýWLPHýFORFN
6:3' 6LQJOHýE\WHý:LOOHWWýSDFNHGýGHFLPDO
906 9LVFRVLW\ýPRQLWRULQJýV\VWHP
:,6 :LOOHWWýLQWHUIDFHýVRIWZDUH
:<6,:<* :KDWý\RXýVHHýLVýZKDWý\RXýJHW

,1)250$7,21

*HQHUDO

ëç 7KHý éííý 6HULHVý &,-ý WHFKQLFDOý GRFXPHQWDWLRQý FRPSULVHVý WKUHHý VHSDUDWHý PDQXDOVý DQG
LQIRUPDWLRQýOHYHOVýDVýIROORZVã

ëçïì 8VHUý*XLGHýðýOHYHOýRQHï

ëçïë 2ZQHUý0DQXDOýõLQFRUSRUDWLQJýWKHý8VHUý*XLGHôýðýOHYHOýWZRï

ëçïê 7HFKQLFDOý0DQXDOýõLQFRUSRUDWLQJýWKHý8VHUý*XLGHýDQGý2ZQHUý0DQXDOôýðýOHYHOýWKUHHï

)LJXUHVýDQGýWDEOHV

ëæ 7KHýLOOXVWUDWLRQVýXVHGýLQýWKHýPDQXDOýDUHýQXPEHUHGýDFFRUGLQJýWRýWKHýVHFWLRQýWKH\ýDUHýXVHGýLQ
õHJý)LJýìïêýLVýWKHýWKLUGýILJXUHýLQý6HFWLRQýìôï

ëå $OOýILJXUHVýXVHGýQXPEHUHGýDQQRWDWLRQýDQGýNH\VýõHJý)LJýìïêýõëôýLVýLWHPýëýRIýWKHýWKLUGýILJXUHýLQ
6HFWLRQýìôï

ëä 7DEOHVý DUHý QXPEHUHGý LQý Dý VLPLODUý PDQQHUý WRý ILJXUHVïý ý &ROXPQVý DQGý LWHPVý õ6HULDOVôý DUH
QXPEHUHGýIRUýHDV\ýUHIHUHQFHï

$VVRFLDWHGýSXEOLFDWLRQV

êí 7KHýIROORZLQJýDVVRFLDWHGýSXEOLFDWLRQVýDUHýDYDLODEOHã

êíïì 5HPRWHý'LDJQRVWLFVý6\VWHPýõ5'6ôãý3DUWý1XPEHUýêíçðêæííðììêï

êíïë :LOOHWWý&RPPXQLFDWLRQVý3URWRFROãý3DUWý1XPEHUýêíçðíéííðìíéï



6(&7,21ýäýðý,167$//$7,21

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýäïì

&217(176

3DUD 3DJH

ì ,QWURGXFWLRQýõ:$51,1*6ô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïë
è 8QSDFNLQJýõ&$87,21ô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïé

&RPPLVVLRQLQJ
å $FFHVVýõ&$87,21ô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïé
ìë 3UHSDUDWLRQýõ&$87,21ô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïç
ëé 3URFHGXUH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïå
éì 3DVVZRUGVýõ&$87,21ô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïìì
éé 6KLIWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïìë

,QVWDOODWLRQ
éè *HQHUDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïìê

6KDIWýHQFRGHU
éæ ,QWHUQDOýVRXUFH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïìê
éå ([WHUQDOýVRXUFHýõ:$51,1*ôýõ&$87,21ô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïìè
èë 3URGXFWýVHQVRUVýõ:$51,1*ôýõ&$87,21ô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïìæ
èç 6\VWHPýFRQQHFWLRQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïìæ
èæ ,QNýLQIRUPDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïìå
èå ,QNýDQGýVROYHQWýVWRUDJHýõ:$51,1*ô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïìä
çè ,QWHUQDWLRQDOýNH\SDGV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïìä

)LUPZDUHýGRZQORDG
çç *HQHUDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïëí
çå 5HTXLUHPHQWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïëí
çä &KHFNLQJýWKHýFRPPXQLFDWLRQVýOLQN ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïëí
æí 0LFURVRIWý:LQGRZV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïëì
æì %RRWýPRQLWRUýUHFRYHU\ýSURFHGXUH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïëê

7DEOH

äïì 0DLQVýHOHFWULFDOýIXVHýUDWLQJV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïç
äïë 'LDJQRVWLFVýVFUHHQýYDOXHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïìì
äïê -XPSHUý-%ìýVHWWLQJV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïìæ
äïé éííý6HULHVýSDUWýQXPEHUV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïìå

)LJ

äïì 8QSDFNLQJýWKHýSULQWHU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïê
äïë &RYHUýIDVWHQHUýORFDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïè
äïê ,QNýPL[HUýERZOýILOOHUýSOXJýORFDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïç
äïé &RQQHFWRUýSDQHO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïæ
äïè 0DFKLQHý&RQWUROýVXEðPHQXýõIXQFWLRQVýGLVDEOHGô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïä
äïç 0DFKLQHý&RQWUROýVXEðPHQXýõIXQFWLRQVýHQDEOHGô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïä
äïæ &RQWLQXRXVýSULQWýVXEðPHQX ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïìí
äïå 3KRWRFHOOýOHYHOVýVXEðPHQX ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïìí
äïä 6HWý6KLIWVýVXEðPHQX ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïìë
äïìí 6KLIWýPHVVDJH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïìê
äïìì 7\SLFDOýOD\RXW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïìé
äïìë ,QSXWî2XWSXWýERDUGýSURGXFWý6HQVRUýDQGýVKDIWýHQFRGHUýMXPSHUýORFDWLRQ ï ï ï ï ï ï ï ï ï ï äïìç
äïìê $FFHVVRULHVýJURXS ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïëë
äïìé &RQQHFWLRQýRIý705ìýWRýFKDVVLV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï äïëé



6(&7,21ýäýðý,167$//$7,21

-XQýäå ,VVXHýëïì
3DJHýäïë 3DUWý1Rïýêíçðíéííðìíê

õìô /(7+$/ý +$=$5'î6(5,286ý (48,30(17ý '$0$*(ïý ý 21/<
3(56211(/ý 75$,1('ý %<ý :,//(77ý 6+28/'ý $77(037ý 7+(
,167$//$7,21ý352&('85(ï

õëô /(7+$/ý+$=$5'ïýý',6&211(&7ý7+(ý35,17(5ý)520ý7+(ý0$,16
6833/<ý35,25ý72ý$77(037,1*ý$1<ý,17(51$/ý$'-8670(176
25ý0$,17(1$1&(ï

,1752'8&7,21

ì 7KHýSULQWHUýLVýWHVWHGýDQGýFRPPLVVLRQHGýSULRUýWRýGHVSDWFKýWRýWKHýFXVWRPHUñýLIýIXUWKHUýRQðVLWH
FRPPLVVLRQLQJýLVýUHTXLUHGýWKHQýUHIHUýWRý6HFWLRQýììýðý)DLOXUHý'LDJQRVLVýDQGý5HSDLUýõ/HYHOýêôï

ë (DFKýLQVWDOODWLRQýPXVWýEHýDSSURDFKHGýRQýDQýLQGLYLGXDOýEDVLVýGXHýWRýYDULDWLRQVýLQýSURGXFWLRQ
OLQHýEXLOGýVSHFLILFDWLRQVïýý6XSSRVHGO\ýLGHQWLFDOýSURGXFWLRQýOLQHVýFDQýYDU\ýVLJQLILFDQWO\ýGXHýWR
FXVWRPHUýUHTXLUHPHQWVýRUýPRGLILFDWLRQVï

ê (DFKýLQVWDOODWLRQýPXVWýEHýSUHFHGHGýE\ýDýVLWHýVXUYH\ýWRýHVWDEOLVKýWKHýQHFHVVDU\ýLQIRUPDWLRQ
UHOHYDQWýWRýWKHýSURGXFWLRQýOLQHýDQGýSULQWHUïýý,QýVRPHýFDVHVýLWýPD\ýEHýLPSRVVLEOHýWRýLQVWDOOýD
SULQWHUâý LWý LVý WKHUHIRUHý RIý YLWDOý LPSRUWDQFHý WKDWý DOOý WKHý LQVWDOODWLRQý FULWHULDý DUHý PHWý EHIRUH
DWWHPSWLQJýLQVWDOODWLRQïýý7KHýVLWHýVXUYH\ýIRUPýPXVWýEHýFRPSOHWHGýDVýIXOO\ýDVýSRVVLEOHýE\ýWKH
VDOHVýHQJLQHHUï

é 0LVVLQJý RUý DPELJXRXVý LQIRUPDWLRQý VKRXOGý EHý FODULILHGý E\ý WHOHSKRQHý RUý ID[ý SULRUý WRý WKH
LQVWDOODWLRQýSURFHGXUHï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýäïê

ì /HIWðKDQGýLQVHUW
ë 5LJKWðKDQGýLQVHUW
ê &DUWRQ
é 8PELOLFDO
è 3ULQWKHDG

)LJýäïìýý8QSDFNLQJýWKHýSULQWHU



6(&7,21ýäýðý,167$//$7,21

-XQýäå ,VVXHýëïì
3DJHýäïé 3DUWý1Rïýêíçðíéííðìíê

813$&.,1*

'(*5$'('ý 3(5)250$1&(ïý 7KHý 3Lý 6HULHVý FDUWRQý LVý ILWWHGý ZLWKý WLOW
LQGLFDWRUVñýLIýDýWLOWýFRQGLWLRQýLVýLQGLFDWHGýWKHQýWKHýVWLUUHUýEDUýLQýWKHýPL[HU
WDQNý PXVWý EHý FKHFNHGý IRUý SRVLWLRQý RQý WKHý PL[HUý WDQNý ZHDUý SODWH
õ6HFWLRQýììôï

è 2SHQýWKHýWRSýIODSVýRIýWKHýFDUWRQýõ)LJýäïìýõêôôýDQGýJHQWO\ýSXOOýWKHýFRPSOHWHýPDFKLQHýDQGýLQVHUWV
õìýDQGýëôýXSZDUGVýIURPýWKHýFDUWRQï

ç 3ODFHýWKHýSULQWHUýDQGýLQVHUWVýRQýDýFOHDQýOHYHOýVXUIDFHñýUHPRYHýWKHýSULQWKHDGýõèôýIURPýWKHýOHIWð
KDQGýLQVHUWýõìôñýUHPRYHýWKHýXPELOLFDOýõéôýIURPýLWVýWUDQVLWýURXWHLQJï

æ 5HPRYHý WKHý OHIWðKDQGý LQVHUWý DQGý ULJKWðKDQGý LQVHUWý õëôïý ý3ODFHý WKHýSULQWHUýRQýDý FOHDQý OHYHO
VXUIDFHýIRUýFRPPLVVLRQLQJýõ3DUDýåôï

&200,66,21,1*

$FFHVV

å 6FUHZýWKHýWZRýWRSýFRYHUýIDVWHQHUVýõ)LJýäïëýõìôôýLQýXQWLOýWKH\ýUHOHDVHýWKHýWRSýFRYHUýFDWFKHVýõWKH
WRSýFRYHUýõëôýZLOOýUDLVHýVOLJKWO\ôïýý8QVFUHZýERWKýWRSýFRYHUýIDVWHQHUVñýOHDYHýWKHPýFDSWLYHï

ä 5DLVHýWKHýWRSýFRYHUýXQWLOýWKHýVSULQJýORDGHGýORFDWLQJýSLQVýRQýWKHýH[WHQGHUýOHJVýVORWýLQWRýWKHLU
UHOHYDQWýORFDWLQJýKROHVï

ìí 7XUQýWKHýVL[ýVLGHýFRYHUý IDVWHQHUVýõéôýE\ýDýTXDUWHUý WXUQýDQWLðFORFNZLVHñý WKHVHýIDVWHQHUVýDUH
FDSWLYHýLQýWKHLUýUHVSHFWLYHýVLGHýFRYHUVýõêôï

(48,30(17ý'$0$*(ïýý7DNHýFDUHýQRWýWRýGDPDJHýWKHýSULQWHUýEDVHñýLQWHUQDO
FRPSRQHQWVýRUýZLULQJýZKHQýUHPRYLQJýRUýUHILWWLQJýWKHýVLGHýFRYHUVï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýäïè

ì 7RSýFRYHUýIDVWHQHUV ê 6LGHýFRYHU
ë 7RSýFRYHU é 6LGHýFRYHUýIDVWHQHUV

)LJýäïëýý&RYHUýIDVWHQHUýORFDWLRQ

2ULHQWDWLRQýRIýWKHýVLGHýFRYHUVýVKRXOGýEHýQRWHGýIRUýUHILWWLQJï

ìì 5HPRYHýWKHýVLGHýFRYHUVýõVHHý&DXWLRQýDQGý1RWHýDERYHôï
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-XQýäå ,VVXHýëïì
3DJHýäïç 3DUWý1Rïýêíçðíéííðìíê

3UHSDUDWLRQ

ìë )LWýWKHýUHGýFDSVýõVXSSOLHGýZLWKýWKHýSULQWHUýSDUWVýNLWôýRYHUýWKHýLQNýDQGýVROYHQWýWRSýXSýUHVHUYRLU
ILOOHUýWXEHVýõ)LJýäïêýõêôôï

ìê 5HPRYHýWKHýEODFNýUXEEHUýVKLSSLQJýFDSýIURPýWKHýEUHDWKHUýWXEHñýUHWDLQýWKHýFDSïýý)LWýWKHýEUHDWKHU
WXEHýWRýWKHýEOXHýILWWLQJýORFDWHGýRQýWKHýXQGHUVLGHýRIýWKHýWRSýFRYHUï

ìé (QVXUHýWKDWýWKHýFRUUHFWýIXVHVýõ)LJýäïéýõëýDQGýèôôýDUHýILWWHGýIRUýWKHýORFDOýPDLQVýHOHFWULFDOýVXSSO\ñ
VHHý7DEOHýäïìï

7$%/(ýäïìýý0$,16ý(/(&75,&$/ý)86(ý5$7,1*6

6HULDO 0DLQVý9ROWDJH )XVHý5DWLQJ
õìô õëô õêô

ì ììíý9ý$& èý$

ë ëêíý9ý$& êïìèý$

ì )LOOHUýSOXJ
ë ,QNýPL[HUýERZO
ê )LOOHUýWXEHV

)LJýäïêýý,QNýPL[HUýERZOýILOOHUýSOXJýORFDWLRQ
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýäïæ

ìè &RQQHFWýWKHýPDLQVýLQOHWýVRFNHWýõéôýWRýWKHýPDLQVýHOHFWULFDOýVXSSO\ñýVHWýWKHý2Qî2IIýVZLWFKýõìôýWR
õ21ôï

õìô 7KHýPDFKLQHý368ýZLOOýDXWRPDWLFDOO\ýDGMXVWýWRýWKHýPDLQVýYROWDJHï

õëô ,IýWKHý/&'ýLVýQRWýYLVLEOHñýSUHVVýdñýWKHQýSUHVVýtýDQGý/ïýý3UHVVýDQ\ýNH\
WRýVHWýWKHýFRQWUDVWýZKHQýWKHý/&'ýLVýYLVLEOHï

õêô ,IýWKHýPHQXýV\VWHPýFDQQRWýEHýDFFHVVHGýE\ýSUHVVLQJýdñýSUHVVýtýDQGý=ñ
WKHQý3ñýHQWHUýWKHý0$67(5ýSDVVZRUGýDQGýUHSHDWýVWHSýõëôï

ì 2Qî2IIýVZLWFK
ë 6XSSO\ýõOLYHôýOLQHýIXVHýKROGHU
ê &RQQHFWRUýSURYLVLRQ
é 0DLQVýLQOHWýVRFNHW
è 5HWXUQýõQHXWUDOôýOLQHýIXVHýKROGHU

)LJýäïéýý&RQQHFWRUýSDQHO

ìç $FFHVVýWKHý3DVV RUGýPHQXýDQGýHQWHUýWKHý0$67(5ýSDVVZRUGïZ

ìæ 5HPRYHýWKHýILOOHUýSOXJýõ)LJýäïêýõìôôýDQGýSULPHýWKHýPL[HUýERZOýõëôýZLWKýDSSUR[LPDWHO\ýëèíýPOýRI
WKHýFRUUHFWýLQNýXVLQJýDýV\ULQJHýDQGýDýOHQJWKýRIýéý[ýçýPPýWXEHï



6(&7,21ýäýðý,167$//$7,21

-XQýäå ,VVXHýëïì
3DJHýäïå 3DUWý1Rïýêíçðíéííðìíê

7KHý,QNý2XWýLFRQýZLOOýFHDVHýWRýEHýGLVSOD\HGýZKHQýDSSUR[LPDWHO\ýëèíýPOýLVýDGGHG
WRýWKHýPL[HUýERZOï

ìå (QVXUHýWKDWýWKHýFRPSOHWHýëèíPOýLVýDGGHGýEHIRUHýSURFHHGLQJï

ìä 5HILWýWKHýILOOHUýSOXJýõìôýWRýWKHýWRSýRIýWKHý)06ï

ëí 5HILWýWKHýVLGHýFRYHUVñýHQVXUHýWKDWýWKHýRULHQWDWLRQýLVýFRUUHFWýDVýQRWHGýDWý3DUDýììñýVHFXUHýWKHýVLGH
FRYHUýIDVWHQHUVýõ)LJýäïëýõéôôï

ëì 5HPRYHýWKHýWZRýUHGýFDSVýIURPýWKHýLQNýDQGýWRSýXSýILOOHUýWXEHVýõ)LJýäïêýõêôôï

ëë 3XVKýLQýWKHýORFDWLQJýSLQVýRQýHDFKýRIýWKHýH[WHQGHUýOHJVýDQGýORZHUýWKHýWRSýFRYHUýõ)LJýäïëýõëôôýLQWR
SRVLWLRQïýý,WýZLOOýEHýQHFHVVDU\ýWRýH[HUWýDýVPDOOýDPRXQWýRIýSUHVVXUHýWRýORFDWHýWKHýFRYHUýSURSHUO\ï

(48,30(17ý)$,/85(ïýý(QVXUHýWKDWýWKHýWRSýFRYHUýLVýORZHUHGýWRýWKHýFRUUHFW
ZRUNLQJýSRVLWLRQýDQGýWKDWýWKHýILOOHUýWXEHVýDUHýFRUUHFWO\ýORFDWHGýLQýWKHýLQN
DQGýVROYHQWýWRSðXSýUHVHUYRLUVýEHIRUHýSURFHHGLQJï

ëê 3RXUýWKHýUHPDLQLQJýLQNýLQWRýWKHýLQNýUHVHUYRLUýõéýVORWýVSLGHUôïýý)LOOýWKHýWRSðXSýUHVHUYRLUýõêýVORW
VSLGHUôýZLWKýìýOLWUHýRIýWKHýDSSURSULDWHýWRSðXSýVROYHQWï

3URFHGXUH

ëé (QWHUýWKHý \VWHPýPHQXñýVHOHFWý)LOOý L[HUý7DQNýDQGýSUHVVýyñýWKHýSXPSýZLOOýVWDUWýDQGýWKHýPL[HU6 0
WDQNýZLOOýILOOñýWKHýSXPSýZLOOýVWRSýZKHQýWKHýLQNýOHYHOýLVýVDWLVIDFWRU\ï

ëè 5HPRYHýWKHýSULQWKHDGýFRYHUñýQR]]OHýVHDOýDQGýJXWWHUýSOXJýõUHWDLQýWKHýVHDOýDQGýSOXJýIRUýUHILWWLQJ
LIýWKHýPDFKLQHýKDVýWRýEHýWUDQVSRUWHGôï

ëç 0RXQWýWKHýSULQWKHDGýWRýDýVXLWDEOHýVXSSRUWï

ëæ 'LVDEOHý*XWWHUý'HWHFWýDVýIROORZVã

ëæïì $FFHVVýWKHý \VWHPýPHQXï6

ëæïë 6HOHFWýWKHý XWWHUý)DXOWý6KXWGRZQý'LVDEOHýRSWLRQýDQGýSUHVVýyï*
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýäïä

ëæïê 8VLQJý WKHýqý NH\ý WRý VHWý*XWWHUý )DXOWý WRý'LVDEOHý LQý WKHý0DFKLQHý&RQWUROý VXEðPHQX
õ)LJýäïèôñýSUHVVýyï

ëå 'LVDEOHý&KDUJHý&KHFNýDVýIROORZVã

ëåïì $FFHVVýWKHý \VWHPýPHQXï6

ëåïë 6HOHFWýWKHý&KDUJHý UURUý6KXWGRZQý'LVDEOHýRSWLRQýDQGýSUHVVýyï(

ëåïê 8VLQJý WKHýqýNH\ý WRýVHWý&KDUJHý(UURUý WRý'LVDEOHý LQý WKHý0DFKLQHý&RQWUROýVXEðPHQX
õ)LJýäïèôñýSUHVVýyï

)LJýäïèýý0DFKLQHý&RQWUROýVXEðPHQXýõIXQFWLRQVýGLVDEOHGô

ëä 3UHVVýbýWRýVWDUWýWKHýMHWñýHQVXUHýWKDWýWKHýSULQWKHDGýDOLJQPHQWýLVýFRUUHFWñýLIýDGMXVWPHQWýLVýUHTXLUHG
WKHQýUHIHUýWRý6HFWLRQýììï

êí (QDEOHýWKHý*XWWHUý'HWHFWýDQGý&KDUJHý&KHFNýE\ýHQDEOLQJýWKHý*XWWHUýIDXOWýDQGý&KDUJHýHUURU
RSWLRQVýLQýWKHý0DFKLQHý&RQWUROýVXEðPHQXýõ)LJýäïçôýSUHVVýyï

)LJýäïçýý0DFKLQHý&RQWUROýVXEðPHQXýõIXQFWLRQVýHQDEOHGô

êì )LWýWKHýSULQWKHDGýFRYHUï

êë ,QSXWýDýPHVVDJHýõ6HFWLRQýçôï

7KHýPHVVDJHýVKRXOGýFRQWDLQýDýVL[ýGLJLWýLQFUHPHQWLQJýFRXQWHUï
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-XQýäå ,VVXHýëïì
3DJHýäïìí 3DUWý1Rïýêíçðíéííðìíê

êê 6HOHFWýWKHýFUHDWHGýPHVVDJHýIRUýSULQWLQJýDQGýSRVLWLRQýDQýHDUWKHGýSULQWýFROOHFWRUýGLVKýXQGHUýWKH
SULQWKHDGï

êé $FFHVVýWKHý ULQWýPHQXñýVHOHFWý RQWLQXRXVý3ULQWýDQGýSUHVVýyïýý8VHýWKHýqýNH\ýWRýVHOHFWý7LPH3 &
0RGHýLQý&RQWLQXRXVýPRGHýDQGýèíýLQýWKHý7LPHý0RGHý'HOD\ýRSWLRQVýRIýWKHý&RQWLQXRXVýSULQWýVXEð
PHQXýõ)LJýäïæôñýSUHVVýyï

)LJýäïæýý&RQWLQXRXVýSULQWýVXEðPHQX

êè $FFHVVýWKHý RQILJXUHýPHQXñýVHOHFWý3 RWRFHOOý/HYHOVïýý8VHýWKHýqýNH\ýWRýFKDQJHýWKHýVWDWHýRI& K
WKHýSKRWRFHOOýìýOHYHOýWRý$FWLYHýKLJKýLQýWKHý3KRWRFHOOýOHYHOVýVXEðPHQXñýSUHVVýyï

êç $FFHVVýWKHý RQILJXUHýPHQXñýVHOHFWý3 RWRFHOOý/HYHOVïýý8VHýWKHýqýNH\ýWRýFKDQJHýWKHýVWDWHýRI& K
WKHýSKRWRFHOOýìýOHYHOýWRý$FWLYHýORZýLQýWKHý3KRWRFHOOýOHYHOVýVXEðPHQXýõ)LJýäïåôñýSUHVVýyï

)LJýäïåýý3KRWRFHOOýOHYHOVýVXEðPHQX

êæ 7KHýPDFKLQHýVKRXOGýQRZýEHýSULQWLQJñýLWýVKRXOGýEHýOHIWýWRýFRPSOHWHýDýPLQLPXPýRIýëèííííýSULQWVñ
XVHýWKHýFRXQWHUýFUHDWHGýDWý3DUDýêëýWRýPRQLWRUýWKHýQXPEHUýRIýPHVVDJHVýSULQWHGï

êå 0RQLWRUýWKHýSULQWHUýWRýHQVXUHýWKDWýWKHýV\VWHPýIXQFWLRQVýFRUUHFWO\ï

êä $WýUHJXODUýLQWHUYDOVýDFFHVVýWKHý&D LEUDWHýPHQXñýVHOHFWýWKHý LDJQRVWLFVý6FUHHQýDQGýSUHVVýyñO '
PRQLWRUýWKHýPDFKLQHýSDUDPHWHUVýDQGýFKHFNýWKDWýWKH\ýUHPDLQýVWDEOHïýý7DEOHýäïëýOLVWVýW\SLFDO
'LDJQRVWLFVý6FUHHQýYDOXHVï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýäïìì

7KHýYDOXHVýSURYLGHGýLQý7DEOHýäïëýDUHýW\SLFDOýDQGýPXVWýQRWýEHýLQWHUSUHWHGýDV
H[DFWñýWKHýILJXUHVýZLOOýYDU\ýVOLJKWO\ýIRUýHDFKýPDFKLQHñýGHSHQGLQJýRQýWKHýPRGHOñ
LQNýW\SHýDQGýDPELHQWýFRQGLWLRQVï

7$%/(ýäïëýý',$*1267,&6ý6&5((1ý9$/8(6

6HULDO 0DFKLQHý3DUDPHWHU 7\SLFDOý9DOXHýõVHHý1RWH 'HSHQGDQF\
õìô õëô DERYHô

õêô õéô

ì ,QNýSUHVVXUH ëäðêë ,QNýW\SH

ë &DELQHWýWHPSHUDWXUH êè $PELHQWýWHPSHUDWXUH

ê 9LVFRVLW\ýVHWSRLQW ìäýõ0Lôýëäýõ6Lý÷ý3Lô 0RGHO

é 0L[HUý2. 21

è 6ROYHQWýORZ 21

ç 906ýORZ 21î2))

æ 3KDVHýDQJOH õ6Lý÷ý0Lý ýíäôýõ3Lý ýìëô 0RGHO

å ,QNýWHPSHUDWXUH ëè $PELHQWýWHPSHUDWXUH

ä ìíýõìýEDUô6HWýLGOHýSUHVVXUHýõ3LýRQO\ô

ìí +HDGýWHPSHUDWXUH ëèðêè ,QNýW\SH

ìì 9LVFRVLW\ýDFWXDO ìäýõ0Lôýëäýõ6Lý÷ý3Lô &RUUHFWýYLVFRVLW\

ìë 0L[HUýORZ 21

ìê 0L[HUýKLJK 2))

ìé ,QNýORZ 21

ìè 906ýKLJK 21î2))

ìç 3KDVHýSURILOH íåðíä

éí $IWHUýëèíííýSULQWVýKDYHýEHHQýVDWLVIDFWRULO\ýFRPSOHWHGñýSUHVVýbýDQGýHQVXUHýWKDWýWKHýSULQWHU
SHUIRUPVýDýFOHDQýVKXWGRZQï

3DVVZRUGV

éì /LDLVHýZLWKýWKHýFXVWRPHUýDQGýILQGýRXWýZKLFKýPDFKLQHýIXQFWLRQVýWKH\ýZDQWýDYDLODEOHýWRýUHOHYDQW
SHUVRQQHOýDQGýZKLFKýSDVVZRUGVýWKH\ýZDQWýWRýXVHï

'(*5$'('ý3(5)250$1&(ïýý0DFKLQHýIXQFWLRQVýWKDWýRQO\ý:LOOHWWýWUDLQHG
SHUVRQQHOýFDQýDFFHVVýDUHýVHWýDWý3DVVZRUGý/HYHOýêýõ0$67(5ýSDVVZRUGôñ
WKHVHýIXQFWLRQVýPXVWýQRWýEHýJLYHQýDVýFXVWRPHUýRSWLRQVï

éë 6HWýWKHýSDVVZRUGýOHYHOVýDFFRUGLQJýWRýWKHýFXVWRPHUýUHTXLUHPHQWýõVHHý&DXWLRQýDERYHôï
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3DJHýäïìë 3DUWý1Rïýêíçðíéííðìíê

<RXýPXVWýEHýDWý3DVVZRUGý/HYHOýêýWRýVHWý3DVVZRUGý/HYHOVï

éê 6HWýWKHý3DVVZRUGVýIRUý/HYHOVýìýDQGýëýõVHHý1RWHýDERYHôï

6KLIWV

éé /LDLVHýZLWKýWKHýFXVWRPHUýWRýFRQILUPýKLVýVKLIWýUHTXLUHPHQWVýõLIýDQ\ôïýý6HWýDýVKLIWýDVýIROORZVã

ééïì $FFHVVýWKHý RQILJXUHýPHQXñýVHOHFWý6HWý6KL WVýDQGýSUHVVýyïýý7KHý6HWý6KLIWVýVXEðPHQX& I
õ)LJýäïäôýZLOOýEHýGLVSOD\HGï

)LJýäïäýý6HWý6KLIWVýVXEðPHQX

ééïë ,IýZHýZHUHý GLYLGLQJý WKHýGD\ý LQWRý WKUHHý VKLIWVýZLWKý HDFKý VKLIWý QXPEHUHGý IURPýìýDQG
VWDUWLQJýVKLIWýìýDWýíæííýWKHQýWKHýVXEðPHQXýVHWWLQJVýZRXOGýEHýDVýIROORZVã

ééïëïì 6WDUWýKRXUýRIýVKLIWýìãýæï

ééïëïë 6WDUWýPLQXWHVýRIýVKLIWýìãýííï

ééïëïê &KDUDFWHUýIRUýVKLIWýìãýìï

%HIRUHýWKHý&KDUDFWHUýIRUýVKLIWýìýFDQýEHýDOWHUHGñýLWýPXVWýEHýGHOHWHGýXVLQJýWKH
EDFNVSDFHýRUýGHOýNH\ï

ééïëïé 6KLIWýOHQJWKýõKRXUVôãýåï

ééïëïè 6KLIWýOHQJWKýõPLQXWHVôãýííï
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3DUWý1Rïýêíçðíéííðìíê 3DJHýäïìê

ééïê 8VLQJýWKHý6KLIWýFULWHULDýXVHGýDERYHñýWKHýLQVHUWLRQýRIýDýVKLIWýDWýDSSUR[LPDWHO\ýíêêíýZRXOG
SURYLGHýDýVKLIWýQXPEHUýRIýêýDVýVKRZQýDWý)LJýäïìíï

)LJýäïìíýý6KLIWýPHVVDJH

,167$//$7,21

*HQHUDO

éè $ýW\SLFDOýLQVWDOODWLRQýLVýVKRZQýDWý)LJýäïììñýWKLVýVKRZVýWKHýSULQWHUýõæôýPRXQWHGýRQýDýSULQWHUýVWDQG
õçôïýý7KHýSULQWKHDGýõéôýLVýFRQILJXUHGýWRýSULQWýYHUWLFDOO\ýYLDýDýFODPSýõëôýDQGýEUDFNHWýõêôýDVVHPEO\ï
$ýODPSýVWDFNýõìôýLVýILWWHGýWRýWKHýSULQWHUýVWDQGï

éç 2SWLPXPýWKURZýGLVWDQFHVýIURPýWKHýSULQWKHDGýWRýWKHýSURGXFWýDUHýDVýIROORZVã

éçïì éçí0LâýìýPPï

éçïë éèí6Lñýéçí6LýDQGýéçí3LâýåýPPï

6KDIWý(QFRGHU

,QWHUQDOýVRXUFH

éæ ,IýQRýH[WHUQDOýVKDIWýHQFRGHUýLVýWRýEHýILWWHGýWKHQýWKHý KDIWý(QFRGHUý6RXUFHýõ RQILJXUHýPHQXô6 &
VKRXOGýEHýVHWýWRý,QWHUQDOï
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3DJHýäïìé 3DUWý1Rïýêíçðíéííðìíê

ì /DPSýVWDFN ç 3ULQWHUýVWDQG
ë &ODPS æ 3ULQWHU
ê %UDFNHW å 3KRWRFHOO
é 3ULQWKHDG ä 6KDIWýHQFRGHUýFDEOH
è 3KRWRFHOOýFDEOH ìí 6KDIWýHQFRGHU

)LJýäïììýý7\SLFDOýOD\RXW
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3DUWý1Rïýêíçðíéííðìíê 3DJHýäïìè

õìô ,IýWKHýOLQHýVSHHGýYDULHVýWKHQýDýVKDIWýHQFRGHUýPXVWýEHýILWWHGýLQýRUGHUýWR
PDLQWDLQýFRQVWDQWýPHVVDJHýZLGWKï

õëô $ý:LGWKýõ HVVDJHý3DUDPHWHUVôýRIýìýZLOOýSURYLGHýWKHýIDVWHVWýSULQWýWKDWýWKH0
SULQWHUýFDQýDFKLHYHýLQýHDFKýIRQWýXVLQJýWKHý,QWHUQDOý6KDIWý(QFRGHUýRSWLRQï
7KHýPHVVDJHýZLGWKýLVýLQFUHDVHGýE\ýDSSUR[LPDWHO\ýêøýIRUýHDFKýLQFUHPHQWï

([WHUQDOýVRXUFH

éå )LJý äïììý VKRZVý DQý H[WHUQDOý VKDIWý HQFRGHUý õìíôý FRQQHFWHGý YLDý Dý FDEOHý õäôý WRý WKHý 6+$)7
(1&2'(5ýFRQQHFWRUýRQýWKHýFRQQHFWRUýSDQHOï

éä 7KHýSULQWHUýLVýFRQILJXUHGýWRýDFFHSWýWZRýVKDIWýHQFRGHUýõTXDGUDWXUHôýRXWSXWVñýWKLVýDOORZVýWKH
SULQWHUýWRýFRPSHQVDWHýIRUýFKDQJHVýLQýGLUHFWLRQýRIýWKHýSURGXFWLRQýOLQHïýý6HHý6HFWLRQýèýðý0DFKLQH
2YHUYLHZýýIRUýWKHýFRQQHFWRUýSLQýDOORFDWLRQï

/(7+$/ý +$=$5'ïý ý ',6&211(&7ý 7+(ý 35,17(5ý )520ý 7+(ý 0$,16
6833/<ý35,25ý72ý$77(037,1*ý$1<ý ,17(51$/ý$'-8670(176ý25
0$,17(1$1&(ï

(48,30(17ý'$0$*(ïý ý $Qý DQWLVWDWLFý ZULVWý VWUDSýPXVWý EHý ZRUQýZKHQ
ZRUNLQJýRQýSULQWHGýFLUFXLWýERDUGVï

èí ,IýDýTXDGUDWXUHýVKDIWýHQFRGHUýLVýWRýEHýXVHGýWKHQýMXPSHUý-%ëýõ)LJýäïìëýõëôôýPXVWýEHýVHWýWRýWKH
%ýSRVLWLRQï

õìô ,IýDýTXDGUDWXUHýVKDIWýHQFRGHUý LVýXVHGý WKHQýVSHFLDOýVRIWZDUHýKDVý WRýEH
GRZQORDGHGýWRýWKHýPDFKLQHï

õëô ,IýDýTXDGUDWXUHýVKDIWýHQFRGHUýLVýXVHGýWKHQýWKHý:LGWKý9DOXHýPXVWýEHýVHW
WRýìï

õêô ,IýDýTXDGUDWXUHýVKDIWýHQFRGHUýLVýXVHGýWKHQý3ULQWý7ULJJHUýëýLVýGLVDEOHGï

èì 7KHý KDIWý(QFRGHUý6RXUFHýõ RQILJXUHýPHQXôýVKRXOGýEHýVHWýWRý([WHUQDOï6 &
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-XQýäå ,VVXHýëïì
3DJHýäïìç 3DUWý1Rïýêíçðíéííðìíê

ì ,QSXWî2XWSXWýERDUG
ë 6HQVRUýëî4XDGUDWXUHý

VKDIWýHQFRGHUýMXPSHUý-%ë
ê 3ULQWýWULJJHUýìýDQGýëýMXPSHUý-%ì

)LJýäïìëýý,QSXWî2XWSXWýERDUGýSURGXFWý6HQVRUýDQGýVKDIWýHQFRGHUýMXPSHUýORFDWLRQ
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýäïìæ

3URGXFWýVHQVRUV

èë )LJý äïììý VKRZVý Dý SKRWRFHOOý õåôý FRQQHFWHGý YLDý Dý FDEOHý õèôý WRý 35,17ý 75,**(5ý ìý RQý WKH
FRQQHFWRUýSDQHOï

èê 7KHýSULQWHUýFDQýEHýFRQILJXUHGýWRýXVHýWZRýSURGXFWýVHQVRUVýõ35,17ý75,**(5ýìýDQGý35,17
75,**(5ýëôñýWKLVýRSWLRQýZRXOGýUHTXLUHýWKHýXVHýRIýQRQýVWDQGDUGýV\VWHPýVRIWZDUHï

/(7+$/ý +$=$5'ïý ý ',6&211(&7ý 7+(ý 35,17(5ý )520ý 7+(ý 0$,16
6833/<ý35,25ý72ý$77(037,1*ý$1<ý ,17(51$/ý$'-8670(176ý25
0$,17(1$1&(ï

(48,30(17ý'$0$*(ïý ý $Qý DQWLVWDWLFý ZULVWý VWUDSýPXVWý EHý ZRUQýZKHQ
ZRUNLQJýRQýSULQWHGýFLUFXLWýERDUGVï

èé 3KRWRFHOOVýFDQýEHý131ýRUý313ýGHYLFHVïýý-XPSHUý-%ìýõ)LJýäïìëýõêôôýRQýWKHý,î2ýERDUGýVKRXOG
EHýVHWýWRýDFFRPPRGDWHýWKHýGHYLFHýW\SHïýý7DEOHýäïêýOLVWVýWKHýVHWWLQJVýIRUýMXPSHUý-%ìï

7$%/(ýäïêýý-803(5ý-%ìý6(77,1*6

6HULDO 3ULQWýWULJJHU 'HYLFHýW\SH -XPSHUýì 3LQV -XPSHUýë 3LQV
õìô õëô õêô õéô õèô õçô õæô

ì ì 131 $ ìðë & êðé

ë ì 313 % ëðê ' éðè

ê ë 131 ) çðæ + åðä

é ë 313 * æðå , äðìí

èè :KHQýWKHýMXPSHUýKDVýEHHQýVHWñýFRQQHFWýWKHýSULQWHUýWRýWKHýPDLQVýVXSSO\ýDQGýVHWýWKHý2Qî2II
VZLWFKýWRý ,ýõ21ôïý ý6HOHFWý WKHý KRWRFHOOý6HWXSýRSWLRQýIURPýWKHý RQILJXUHýPHQXýDQGýVHWý WKH3 &
UHOHYDQWý3KRWRFHOOýOHYHOõVôýWRý$FWLYHýKLJKýRUý$FWLYHýORZýGHSHQGDQWýXSRQýWKHýGHYLFHýW\SHýõ131ý 
$FWLYHýKLJKãý313ý ý$FWLYHýORZôï

6\VWHPýFRQQHFWLRQV

èç 7KHý ILWWLQJýDQGý UHPRYDOýRIýV\VWHPýFRQQHFWLRQýRSWLRQVý LVýGHVFULEHGý LQý6HFWLRQýììý ðý)DLOXUH
'LDJQRVLVýDQGý5HSDLUýõ/HYHOýêôï
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-XQýäå ,VVXHýëïì
3DJHýäïìå 3DUWý1Rïýêíçðíéííðìíê

,1.ý,1)250$7,21

èæ 7DEOHýäïéýOLVWVýWKHýDYDLODEOHýLQNñýWRSðXSñýZDVKGRZQýDQGý),1ýQXPEHUVýIRUýWKHýéííý6HULHVï

7$%/(ýäïéýýéííý6(5,(6ý3$57ý180%(56

6HULDO ,QN 7RSð8S :DVKGRZQ )OXLGý,GHQWLILFDWLRQ 0RGHO

õìô õëô õêô õéô õèô õçô
1Rï

ì 0.ýêäíì'ý%/$&.ýëíìðíííìðçíì ëíìðíííìðæíì ëíìðíííìðæíë ììíîììíîéæîêëîêè 6L

ë 0.ýêäíê)ý5('ýëíìðíííìðçíê ëíìðíííìðæíê ëíìðíííìðæíè ìëíîìëíîéêîêëîêè 6L

ê 0.ýêäíé*ý%/8(ýëíìðíííìðçíé ëíìðíííìðæíé ëíìðíííìðæíè ìëíîììëîéçîêëîêè 6L

é 0.ýêäíç-ý*5((1ýëíìðíííìðçíç ëíìðíííìðæíç ëíìðíííìðæíè ìëíîìëíîéêîêìîêí 6L

è (7ýêäíæ$ý%/$&.ýëíìðíííìðçíæ ëíìðíííìðæíæ ëíìðíííìðæëë ìäíîìåíîêêîêíîêè 6L

ç 0.ýêäìì(ý%/$&.ýëíìðíííìðçìì ëíìðíííìðæìì ëíìðíííìðæíë ìäèîìäèîêêîêëîêè 6L

æ (7ýêäìê*ý%/8(ýëíìðíííìðçìê ëíìðíííìðæìê ëíìðíííìðæëë ìêíîìëíîéêîêíîêè 6L

å 0.ýêäìéý7+(502ýëíìðíííìðçìé ëíìðíííìðæìé ëíìðíííìðæçå ìçæîìéëîéíîêëîêè 6L

ä 0.ýêäìè-ý%/$&.ýëíìðíííìðçìè ëíìðíííìðæìè ëíìðíííìðæíè ëëèîìæåîêäîêìîêè 6L

ìí 0.ýêäìä&ý%/$&.ýëíìðíííìðçìä ëíìðíííìðæìä ëíìðíííìðæíë ëéèîìæéîéìîêëîêè 6L

ìì (7ýêäëé-ý%/8(ýëíìðíííìðçëé ëíìðíííìðæëé ëíìðíííìðæìæ íäíîíäíîéåîêìîêè 6L

ìë 0.ýêäëç$ý%/$&.ýëíìðíííìðçëç ëíìðíííìðæëç ëíìðíííìðæíë ìéèîìéèîéíîêëîêè 6L

ìê 0.ýêäêå'ý&/($5ýëíìðíííìðçêå ëíìðíííìðæêå ëíìðíííìðæíë ìêåîìêåîéíîëåîêè 6L

ìé 0.ýêäéë-ý%/$&.ýëíìðíííìðçéë ëíìðíííìðæéë ëíìðíííìðæíë ìêíîìëèîéëîêìîêè 6L

ìè 0.ýêäéé$ý%/$&.ýëíìðíííìðçéé ëíìðíííìðæéé ëíìðíííìðæíë ëêíîëëíîêêîëäîêè 6L

ìç ($ýêäèê$ý%/$&.ýëíìðíííìðçèê ëíìðíííìðæèê ëíìðíííìðæèè ìêíîìêíîêäîêëîêè 6L

ìæ 0$ýêäèç'ý9,2/(7ýëíìðíííìðçèç ëíìðíííìðæèç ëíìðíííìðæèæ ìêäîììäîéçîêìîêí 6L

ìå êäèå)ý5('ýëíìðíííìðçèå ëíìðíííìðæèä ëíìðíííìðæçí ìííîìëíîêæîêëîëè 6L

ìä 0.ýêäçç(ý7+(502ýëíìðíííìðççæ ëíìðíííìðæçç ëíìðíííìðæçå ìæêîìæêîéíîêëîêè 6L

ëí '&-&ý5('ýëíìð'&-&ðéêé ëíìð'&-&ðéåç ëíìð'&-+ðéææ ìííîìëíîêæîêëîëè 6L

ëì 0.ýêäéí*ý%/$&.ýëíìðíííìðçéí ëíìðíííìðæíì ëíìðíííìðæíë èèíîéííîëéîêêîêè 0L

ëë 0.ýêäéç&ý<(//2:ýëíìðíííìðçéç ëíìðíííìðæéç ëíìðíííìðëèë êäçîëéêîêåîêëîêè 3L

ëê 0.ýêäéä)ý%/$&.ýëíìðíííìðçéä ëíìðíííìðæéç ëíìðíííìðëèë ëæçîìæäîééîëäîêè 3L

ëé 0.ýêäéê.ý:+,7(ýëíìðíííìðçéê ëíìðíííìðæéç ëíìðíííìðëèë ìçéîìèêîéëîêëîêè 3L
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3DUWý1Rïýêíçðíéííðìíê 3DJHýäïìä

,QNýDQGýVROYHQWýVWRUDJH

3(5621$/ý ,1-85<ïý ý '2ý 127ý (;326(ý 3(56211(/ý 72ý +,*+
&21&(175$7,216ý2)ý62/9(17ý9$3285ï

èå $OOýLQNVýDQGýVROYHQWVýVKRXOGýEHýVWRUHGýDQGýXVHGýLQýDýZHOOýYHQWLODWHGýDUHDýDQGýSURWHFWHGýLQýFDVH
RIýILUHï

èä 6WRUHýDQGýVKLSýWKHýLQNVýDQGýVROYHQWVýRXWýRIýGLUHFWýVXQOLJKWýZLWKLQýDýèýðýèí &ýWHPSHUDWXUHýUDQJHïR

çí :KHQýVKLSSLQJýLQNVýRUýVROYHQWVñýFRPSO\ýZLWKýWKHýORFDOýODZVýDQGýUHJXODWLRQVï

çì 7KHýULVNýRIýILUHýLVýDQýLPSRUWDQWýFRQVLGHUDWLRQýZKHQýVWRULQJîVKLSSLQJýLQNVýDQGýVROYHQWVïý$TXHRXV
LQNVýDQGýVROYHQWVýSUHVHQWýDý ORZýILUHýULVNýDVýWKH\ýZLOOýQRWýEXUQýRUýVXSSRUWýFRPEXVWLRQïý,QNV
EDVHGýRQýZDWHUîDOFRKROýPL[WXUHVýPD\ýEXUQýLIýVXIILFLHQWýDOFRKROýLVýSUHVHQWïýý6ROYHQWýEDVHGýLQNV
SRVHýDýJUHDWHUýILUHýULVNïýý&RQVXOWýWKHýDSSURSULDWHýSURGXFWýGDWDýVKHHWýRQýWKHýH[DFWýQDWXUHýRIýWKH
LQNîVROYHQWï

çë 8VHýSRZGHUýRUýGU\ýIRDPýWRýH[WLQJXLVKýILUHVýDQGýHQVXUHýHOHFWULFDOýVXSSO\ýLVýWXUQHGýRIIïýý$ýILUH
EODQNHWýPD\ýEHýXVHGýWRýVPRWKHUýVPDOOýORFDOýILUHVïýý,IýLQýGRXEWýFRQVXOWýWKHýORFDOýILUHýDXWKRULW\ï

çê :LSHýXSýDQ\ýVSLOODJHýLPPHGLDWHO\ýZLWKýDEVRUEHQWýPDWHULDOýDQGýGLVSRVHýRIýVDIHO\ïýý,IýVSLOODJH
LVýODUJHñýYHQWLODWHýWKHýDUHDï

çé 'LVSRVHýRIýLQNýDQGýVROYHQWVýLQýDFFRUGDQFHýZLWKýWKHýORFDOýUHJXODWLRQVïýý

çè 'RýQRWýGLVSRVHýRIýLQNVýDQGýVROYHQWVýLQWRýWKHýORFDOýGUDLQVï



6(&7,21ýäýðý,167$//$7,21

-XQýäå ,VVXHýëïì
3DJHýäïëí 3DUWý1Rïýêíçðíéííðìíê

),50:$5(ý'2:1/2$'

*HQHUDO

çç ,WýPD\ýEHýQHFHVVDU\ýWRýGRZQORDGýQHZýRSHUDWLQJýVRIWZDUHýWRýWKHýIODVKýPHPRU\ýLQýWKHýSULQWHUñ
WKLVýLVýDFKLHYHGýE\ýXVLQJý0LFURVRIWý:LQGRZVýYHUVLRQýêïìý7HUPLQDOýPRGHï

çæ %RWKýPHWKRGVýDUHýXVHGýLQýFRQMXQFWLRQýZLWKýWKHý HEXJý0RQLWRUýRSWLRQýIURPýWKHý \VWHPýPHQXï' 6

5HTXLUHPHQWV

çå 7KHýIROORZLQJýHTXLSPHQWýLVýUHTXLUHGã

çåïì $Qý,%0ýFRPSDWLEOHý3&ýõLQVWDOOHGýZLWKý0LFURVRIWý:LQGRZVýYHUVLRQýêïìýõ3DUDýæíôôï

çåïë $ýFRS\ýRIýWKHýQHZýRSHUDWLQJýVRIWZDUHýRQýGLVNï

7KHýéèí6LýLVýQRWýHTXLSSHGýZLWKýWKHý&200ìýFRQQHFWRUïýý7KHý56ëêëýMXPSHU
DVVHPEO\ýõìííðíêæíðìèåôýPXVWýEHýILWWHGýSULRUýWRýWKHýGRZQORDGñýVHHý6HFWLRQýìì
IRUýILWWLQJýLQVWUXFWLRQVï

çåïê $ý VXLWDEOHý VHULDOý FRPPXQLFDWLRQVý FDEOHý WRý FRQQHFWý EHWZHHQý WKHý 3&ý DQGý SULQWHU
FRQQHFWRUý&200ìýõVHHý6HFWLRQýèýIRUýFRQQHFWLRQýGHWDLOVôï

&KHFNLQJýWKHýFRPPXQLFDWLRQVýOLQN

çä 7KHýIROORZLQJýSURFHGXUHýPD\ýEHýHPSOR\HGýWRýFKHFNýWKHýFRPPXQLFDWLRQVýOLQNýEHWZHHQýDý3&
DQGýDýéííý6HULHVýXQLWýSULRUýWRýDWWHPSWLQJýWRýGRZQORDGýQHZýVRIWZDUHã

çäïì 8VLQJýDýSUHðFRQILJXUHGýFRQQHFWLRQýFDEOHýõVHHý6HFWLRQýèôñýFRQQHFWý&RPìýRIýWKHý3&ýWR
&200ìýRIýWKHýéííý6HULHVýXQLWï

çäïë 2QýWKHý3&ñýUXQýWKHý7HUPLQDOýSURJUDPPHýõ:LQGRZVý$FFHVVRULHVý*URXSôïýý6HOHFWýWKH
&RPPXQLFDWLRQVýRSWLRQýIURPýWKHý6HWWLQJVýPHQXýDQGýVHWýWKHýIROORZLQJýRSWLRQVã

çäïëïì %DXGý5DWHã äçíí

çäïëïë 'DWDý%LWVã å

çäïëïê 6WRSý%LWVã ì

çäïëïé 3DULW\ã 1RQH

çäïëïè )ORZý&RQWUROã 1RQH

çäïëïç &RQQHFWRUã &RPìýõDVVXPLQJý&RPìýLVýWKHýSRUWýWRýEHýXVHGô

çäïê &OLFNý2.ýWRýFRQILUPýWKHýVHWWLQJVï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýäïëì

,IýUHTXLUHGñýWKLVýVHWýXSýFDQýEHýVDYHGýIRUýIXWXUHýXVHýE\ýVHOHFWLQJý6DYHý$VýIURP
WKHý)LOHýPHQXýDQGýVDYLQJýWKHýFRPPXQLFDWLRQVýVHWýXSýDVýéííïWUPýõIRUýH[DPSOHôï

çäïé (QVXUHýWKDWý&200ìýRQýWKHýéííý6HULHVýXQLWýLVýVHWýWRýFRUUHVSRQGLQJýEDXGýUDWHñýGDWDýELWVñ
VWRSýELWVýDQGýSDULW\ýVHWWLQJVï

çäïè )URPýWKHýéííý6HULHVýXQLWý DWDý/RJJLQJýPHQXñýVHOHFWýWKHý6HULDOý3RUWý XQFWLRQDOLW\ýRSWLRQ' )
DQGýVHWý6WDWXVýWRý'LVDEOHï

çäïç 3UHVVýyýWRýPDNHýWKHýVHWWLQJýDQGýH[LWýIURPýWKHý'DWDý/RJJLQJýPHQXï

çäïæ )URPýWKHýéííý6HULHVýXQLWý \VWHPýPHQXýHQWHUýWKHý HEXJý0RQLWRUýDQGýVHWý&RPìýWRýWKH6 '
DFWLYHýSRUWï

çäïæïì 7KHýSURPSWý021!ýVKRXOGýDSSHDUýLQýWKHý3&ý7HUPLQDOý:LQGRZï

çäïæïë 3UHVVLQJýyýRQýWKHý3&ýVKRXOGýUHVXOWýLQýWKHýSURPSWý021!ýDSSHDULQJýDýVHFRQG
WLPHñýHJã

021!
021!

çäïå 7KHVHýDFWLRQVýFRQILUPýWKDWýWKHýFRPPXQLFDWLRQVýOLQNýLVýHIIHFWLYHï

çäïä 3UHVVý;ýDQGýWKHQýyýRQýWKHý3&ýWRýUHWXUQýWKHýéííý6HULHVýXQLWýWRýQRUPDOýFRQWUROï

çäïìí )URPýWKHýéííý6HULHVýXQLWý DWDý/RJJLQJýPHQXñýVHOHFWýWKHý6HULDOý3RUWý XQFWLRQDOLW\ýRSWLRQ' )
DQGýUHVHWý6WDWXVýWRý(QDEOHï

0LFURVRIWý:LQGRZV

æí 7RýXVHý0LFURVRIWý:LQGRZVýYHUVLRQýêïìýIRUýDýILUPZDUHýGRZQORDGñýSURFHHGýDVýIROORZVã

æíïì &RQQHFWýWKHýVHULDOýFRPPXQLFDWLRQVýFDEOHýEHWZHHQýWKHýVHULDOýSRUWýRIýWKHý3&ýDQGýSULQWHU
FRQQHFWRUý&200ìï

æíïë 6HOHFWýWKHý HEXJý0RQLWRUýRSWLRQýIURPýWKHý \VWHPýPHQXïýý6HOHFWý/&'ýDQGýSUHVVýyï' 6
7KHýSULQWHUýVFUHHQýZLOOýGLVSOD\ý021!ï
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3DJHýäïëë 3DUWý1Rïýêíçðíéííðìíê

æíïê $FFHVVý:LQGRZVý7HUPLQDOýõQRUPDOO\ýORFDWHGýLQý$FFHVVRULHVýJURXSýõ)LJýäïìêôï

)LJýäïìêýý$FFHVVRULHVýJURXS

æíïé 7\SHý%2ýRQýWKHýSULQWHUýNH\SDGñýSUHVVýyñýFRQILUPýERRWýZLWKý<ýNH\ïýý7KHýVFUHHQýZLOOýJR
EODQNïýý7KHý7HUPLQDOý:LQGRZýZLOOýQRZýGLVSOD\ý021!ï

æíïè 2QýWKHý3&ñýW\SHý(5ýDQGýSUHVVýyýWRýHUDVHýWKHýSULQWHUýIODVKý((3520ï

æíïç 7KHý3&ý7HUPLQDOý:LQGRZýZLOOý GLVSOD\ý WKHýPHVVDJHâý%ODQNýFKHFNý IDLOHGñý(UDVLQJ
)ODVKï

æíïæ $IWHUýDSSUR[LPDWHO\ýìíýVHFRQGVýWKHý7HUPLQDOý:LQGRZýZLOOýGLVSOD\ýWKHýPHVVDJHñý%ODQN
FKHFNýSDVVHGï

æíïå 7KHý3&ý7HUPLQDOý:LQGRZýZLOOýWKHýGLVSOD\âý021!ï

æíïä 2Qý WKHý3&ý W\SHý'8á63$&(!ìýDQGýSUHVVýyïý ý$ý]HURýõíôýZLOOýEHýGLVSOD\HGý LQý7KH
7HUPLQDOý:LQGRZï

æíïìí 2QýWKHý3&âýSUHVVýsýòý7ýõ7UDQVIHUVýPHQXôñýVHOHFWý6HQGý7H[Wý)LOHýDQGýSUHVVýyï

æíïìì 7RýVHOHFWýWKHýQHZýRSHUDWLQJýVRIWZDUHýILOHýIURPýWKHý6HQGý7H[Wý)LOHý:LQGRZñýSURFHHGýDV
IROORZVã

æíïììïì )URPýWKHý'ULYHVãýPHQXñýVHOHFWýDã

æíïììïë )URPýWKHý/LVWý)LOHVýRIý7\SHýPHQXñýVHOHFWý$OOýILOHVý>óïó@

æíïììïê 6HOHFWý WKHý UHOHYDQWý ILOHý HJý éçíìðííìïIODý DQGý SUHVVýyïý ý 7KHý ILOHý ZLOOý QRZ
GRZQORDGýWRýWKHýSULQWHUï
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$QýLQGLFDWRUýDWýWKHýERWWRPýRQýWKHý7HUPLQDOý:LQGRZýZLOOýGLVSOD\ýWKHýSURJUHVVýRI
WKHýGRZQORDGï

æíïìë $IWHUýDSSUR[LPDWHO\ýëíýPLQXWHVýWKHý7HUPLQDOý:LQGRZýZLOOýGLVSOD\ý021!

æíïìê 7\SHý581ýRQýWKHý3&ýNH\ERDUGýDQGýSUHVVýyýWRýDFWLYDWHýDQGýUXQýWKHýQHZýRSHUDWLQJ
VRIWZDUHï

%RRWýPRQLWRUýUHFRYHU\ýSURFHGXUH

æì ,IýDýGDWDýFRPPXQLFDWLRQVýHUURUýRFFXUVýZKLOVWýGRZQORDGLQJýDýQHZýVRIWZDUHý)ODVKý)LOHýRUýWKH
V\VWHPýPHPRU\ýEHFRPHVýFRUUXSWHGñýWKHýV\VWHPýPD\ýORFNýXSïýý,IýWKLVýVLWXDWLRQýRFFXUVñýXVHýWKH
IROORZLQJýUHFRYHU\ýSURFHGXUHã

æìïì 6ZLWFKýRIIýWKHýéííý6HULHVýXQLWï

æìïë 5HPRYHýWKHý,î2ýERDUGýWRýDOORZýDFFHVVýWRýWKHý&38ýõ)LJýäïìéôï

æìïê &RQQHFWýWHVWýSRLQWý705ìýWRýWKHýFKDVVLVýõíý9ôýZLWKýDýWHVWýOHDGï

5HIHUýWRý)LJýäïìéïýý705ìýLVýWKHýWHVWýSRLQWýFORVHVWýWRý5ìëï

æìïé 5HSODFHý,î2ýERDUGýDQGýFRQQHFWLRQVï

æìïè &RQQHFWýDý3&ýWRýWKHýFRPPVýSRUWï

æìïç 6ZLWFKýRQýWKHýéííý6HULHVýXQLWï

æìïæ 5XQýWKHý3&ýLQý:LQGRZVý7HUPLQDOý0RGHýDQGýHVWDEOLVKýFRPPXQLFDWLRQï

æìïå 7\SHý(5ýRQý3&ýWHUPLQDOï

æìïä 6ZLWFKýRIIýWKHýéííý6HULHVýXQLWýDQGýUHPRYHýWKHýWHVWýOHDGýIURPýWKHý&38ï

æìïìí 6ZLWFKýRQýDQGýGRZQORDGýQHZýVRIWZDUHýXVLQJýWKHýGRZQORDGýSURFHGXUHï

æë 7KHýéííý6HULHVýXQLWýZLOOýQRZýEHýRSHUDWLRQDOï



1
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ì &38ýERDUG
ë 7HVWýOHDG
ê 3LOODUýõíý9ô

)LJýäïìéýý&RQQHFWLRQýRIý705ìýWRýFKDVVLV
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&217(176

3DUD 3DJH

ì *HQHUDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïè
&DELQHW

ë 7RSýFRYHU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïè
é 6LGHýFRYHUV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïè
ç %DVH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïè

3ULQWKHDG
æ *HQHUDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïæ
å &RQVWUXFWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïæ
ìí (OHFWURQLFVýV\VWHP ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïìí
ìì &RQWUROýSDQHO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïìì
ìë &RQQHFWRUýSDQHO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïìë

&RQWUROýHOHFWURQLFV
ìê *HQHUDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïìè

&38ýERDUG
ìæ 0DMRUýFRPSRQHQWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïìæ
ìå &RQQHFWRUV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïìä
ìä ,î2ýERDUG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïëç
ýëì 0DMRUýFRPSRQHQWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïëç
ëë &RQQHFWRUV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïëæ
ëê ,î2ýERDUGýWHVWýSRLQWVýDQGý/('V ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïêä

/HYHOVýLQWHUIDFHýERDUGýõ3LýRQO\ô
ëè *HQHUDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïéê
ëæ 0DMRUýFRPSRQHQWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïéê
ëå &RQQHFWRUV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïéè
ëä 368ýERDUG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïéä
êì ([SDQVLRQýERDUG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïèì
êë &RQQHFWRUVýDQGýMXPSHUV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïèë
êé (OHFWURQLFVýPRGXOHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïèä
êè (+7ýPRGXOH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçí
êç (OHFWURQLFVýFRPSDUWPHQWýFRROLQJýIDQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçí
êæ ,QNýV\VWHPýSXPS ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçí
êå 0DLQVýLQSXWýFLUFXLW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçí

,QNýV\VWHP
êä *HQHUDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçì
éí 6ROHQRLGýYDOYHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçë
éì 7RSýXSýDQGýLQNýUHVHUYRLUV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçê
éë ,QNýV\VWHPýILOWHUV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçê
éê )OXLGýPDQDJHPHQWýV\VWHPýõ)06ô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçê
éé 9LVFRVLW\ý0RQLWRULQJý6\VWHPýõ906ô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçê
éè ,QNýV\VWHPýSXPS ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçê
éç 9HQWXUL ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçé
éæ 3UHVVXUHýWUDQVGXFHU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçé
éå 6WLUUHUýPRWRUVýõ3Lô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçç
èí 3ULQWHUýRSHUDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçç



6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

-XQýäå ,VVXHýëïì
3DJHýìíïë 3DUWý1Rïýêíçðíéííðìíê

&217(176ýõ&RQWLQXHGô

3DUD 3DJH

3ULQWKHDG
èì *HQHUDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçç
èë ,QNýMHWýLQIRUPDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçç
èé 'URSOHWýFKDUJLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçæ
èç 'URSOHWýGHIOHFWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçå

,QNýV\VWHP
èä *HQHUDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçä
çí 2SHUDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçä
çê 9LVFRVLW\ý0RQLWRULQJý6\VWHPýõ906ôýVHTXHQFH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïæí
çé &OHDQýVWDUWýMHWýVHTXHQFH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïæê
çè &OHDQýVWRSýMHWýVHTXHQFH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïææ
çç 6WRSýMHWýVHTXHQFH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïåë
çæ 1R]]OHýIOXVK ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïåé
æí ,QNýDGGLWLRQýWRýPL[HUýWDQN ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïåè
æì 7RSýXSýDGGLWLRQýWRýPL[HUýWDQN ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïåç
æë ,î2ýERDUGýFURVVýUHIHUHQFH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïåç

7DEOH

ìíïì &38ý&21B.ýNH\SDGýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïëí
ìíïë &38ý&21Bëêëý56ëêëýVHULDOýLQWHUIDFH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïëì
ìíïê &38ý&21B/$1ýVHULDOýSRUW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïëì
ìíïé &38ý&21B%ý,î2ýERDUGýLQWHUIDFH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïëë
ìíïè &38ý&21B6ýULGýV\QFKURQRXVýSRUW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïëê
ìíïç &38ý&21B3ýSRZHUýLQSXWýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïëê
ìíïæ &38ý&21B'ýFKDUJHýGDWDýWRý,î2 ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïëê
ìíïå &38ý&21B/ý/&'ýLQWHUIDFH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïëé
ìíïä ,î2ý3(&ìýDQGý3(&ëýFRQQHFWRUV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïêí
ìíïìí ,î2ý6(1&ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïêí
ìíïìì ,î2ý/('VýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïêí
ìíïìë ,î2ý7î/,*+7ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïêì
ìíïìê ,î2ýOHYHOVýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïêì
ìíïìé ,î2ý&21B%ìýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïêë
ìíïìè ,î2ý&21B(;ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïêê
ìíïìç ,î2ý3,*6ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïêê
ìíïìæ ,î2ý9$/9(6ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïêé
ìíïìå ,î2ý&21B%0ëýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïêé
ìíïìä ,î2ý3803ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïêè
ìíïëí ,î2ý3î75$16ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïêè
ìíïëì ,î2ý+($'ýëýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïêç
ìíïëë ,î2ý&21B%0ìýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïêç
ìíïëê ,î2ý+($'ýìýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïêæ
ìíïëé ,î2ý&21B3íýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïêæ
ìíïëè ,î2ý32:(5ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïêæ
ìíïëç ,î2ý&+î02'ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïêå
ìíïëæ ,î2ý(+7î)$1ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïêå
ìíïëå ,î2ý)$1B)$,/ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïêå
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïê

&217(176ýõ&RQWLQXHGô

7DEOH 3DJH

ìíïëä ,î2ý&21B'ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïêä
ìíïêí ,î2ý%î/,*+7ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïêä
ìíïêì /HYHOVýLQWHUIDFHýERDUGý-3ìýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïéè
ìíïêë /HYHOVýLQWHUIDFHýERDUGý-3èýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïéç
ìíïêê /HYHOVýLQWHUIDFHýERDUGý-3éýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïéæ
ìíïêé /HYHOVýLQWHUIDFHýERDUGý-3êýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïéæ
ìíïêè 368ýRXWSXWýVSHFLILFDWLRQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïéä
ìíïêç ([SDQVLRQýERDUGý3(&ìB,1ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïèé
ìíïêæ ([SDQVLRQýERDUGý3(&ìB287ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïèé
ìíïêå ([SDQVLRQýERDUGý6(1&B,1ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïèé
ìíïêä ([SDQVLRQýERDUGý6(1&B287ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïèé
ìíïéí ([SDQVLRQýERDUGýëíP$ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïèè
ìíïéì ([SDQVLRQýERDUGý06*B$ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïèè
ìíïéë ([SDQVLRQýERDUGý06*B%ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïèè
ìíïéê ([SDQVLRQýERDUGý&21BëêëýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïèç
ìíïéé ([SDQVLRQýERDUGý&21B(;ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïèç
ìíïéè ([SDQVLRQýERDUGý02'(0ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïèç
ìíïéç ([SDQVLRQýERDUGý2372B287ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïèæ
ìíïéæ ([SDQVLRQýERDUGý5(/$<6ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïèæ
ìíïéå ([SDQVLRQýERDUGý&21B/$1ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïèæ
ìíïéä ([SDQVLRQýERDUGý56éåèýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïèæ
ìíïèí ,î2ýERDUGýFURVVýUHIHUHQFH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïåæ

)LJ

ìíïì 3ULQWHUýFDELQHW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïç
ìíïë 3ULQWKHDG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïå
ìíïê 3ULQWKHDGýHOHFWULFVýDQGýLQNýV\VWHPýFLUFXLWýGLDJUDP ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïìí
ìíïé &RQWUROýSDQHO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïìì
ìíïè &RQQHFWRUýSDQHO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïìë
ìíïç &RQWUROýHOHFWURQLFV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïìé
ìíïæ &38ýERDUGýPDMRUýFRPSRQHQWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïìç
ìíïå &38ýERDUGýFRQQHFWRUV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïìå
ìíïä &38ýERDUGýFLUFXLWýGLDJUDP ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïëè
ìíïìí ,î2ýERDUGýPDMRUýFRPSRQHQWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïëæ
ìíïìì ,î2ýERDUGýFRQQHFWRUV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïëä
ìíïìë ,î2ýERDUGýWHVWýSRLQWVýDQGý/('V ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïéí
ìíïìê ,î2ýERDUGýFLUFXLWýGLDJUDP ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïéì
ìíïìé ,QNýSXPSýPRWRUýGULYHUýERDUGýFLUFXLWýGLDJUDP ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïéë
ìíïìè /HYHOVýLQWHUIDFHýERDUGýPDMRUýFRPSRQHQWVýDQGýFRQQHFWRUV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïéé
ìíïìç /HYHOVýLQWHUIDFHýERDUGýFLUFXLWýGLDJUDP ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïéå
ìíïìæ ([SDQVLRQýERDUGýFRQQHFWRUVýDQGýMXPSHUV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïèë
ìíïìå ([SDQVLRQýERDUGýFLUFXLWýGLDJUDP ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïèå
ìíïìä 3ULQWHUýHOHFWURQLFVýPRGXOHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïèä
ìíïëí 0DLQVýLQSXWýFLUFXLW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçí
ìíïëì ,QNýV\VWHPýFRPSRQHQWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçì
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-XQýäå ,VVXHýëïì
3DJHýìíïé 3DUWý1Rïýêíçðíéííðìíê

&217(176ýõ&RQWLQXHGô

)LJ 3DJH

ìíïëë 6ROHQRLGýYDOYH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçë
ìíïëê )06ýFRPSRQHQWVýõ6LýDQGý0Lô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçé
ìíïëé 3LýVWLUUHUýFRPSRQHQWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçè
ìíïëè ,QNýMHWýIRUPDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçæ
ìíïëç &KDUJHýHOHFWURGH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçæ
ìíïëæ 'URSOHWýGHIOHFWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïçå
ìíïëå 906ýVHTXHQFHýVKHHWýì ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïæí
ìíïëå 906ýVHTXHQFHýVKHHWýë ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïæì
ìíïëå 906ýVHTXHQFHýVKHHWýê ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïæì
ìíïëä &OHDQýVWDUWýMHWýVHTXHQFHýVKHHWýì ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïæê
ìíïëä &OHDQýVWDUWýMHWýVHTXHQFHýVKHHWýë ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïæê
ìíïëä &OHDQýVWDUWýMHWýVHTXHQFHýVKHHWýê ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïæé
ìíïëä &OHDQýVWDUWýMHWýVHTXHQFHýVKHHWýé ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïæé
ìíïëä &OHDQýVWDUWýMHWýVHTXHQFHýVKHHWýè ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïæè
ìíïëä &OHDQýVWDUWýMHWýVHTXHQFHýVKHHWýç ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïæè
ìíïëä &OHDQýVWDUWýMHWýVHTXHQFHýVKHHWýæ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïæç
ìíïëä &OHDQýVWDUWýMHWýVHTXHQFHýVKHHWýå ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïæç
ìíïêí &OHDQýVWRSýMHWýVHTXHQFHýVKHHWýì ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïææ
ìíïêí &OHDQýVWRSýMHWýVHTXHQFHýVKHHWýë ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïææ
ìíïêí &OHDQýVWRSýMHWýVHTXHQFHýVKHHWýê ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïæå
ìíïêí &OHDQýVWRSýMHWýVHTXHQFHýVKHHWýé ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïæå
ìíïêí &OHDQýVWRSýMHWýVHTXHQFHýVKHHWýè ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïæä
ìíïêí &OHDQýVWRSýMHWýVHTXHQFHýVKHHWýç ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïæä
ìíïêí &OHDQýVWRSýMHWýVHTXHQFHýVKHHWýæ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïåí
ìíïêí &OHDQýVWRSýMHWýVHTXHQFHýVKHHWýå ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïåí
ìíïêí &OHDQýVWRSýMHWýVHTXHQFHýVKHHWýä ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïåì
ìíïêí &OHDQýVWRSýMHWýVHTXHQFHýVKHHWýìí ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïåì
ìíïêì 4XLFNýVWRSýMHWýVHTXHQFHýVKHHWýì ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïåë
ìíïêì 4XLFNýVWRSýMHWýVHTXHQFHýVKHHWýë ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïåë
ìíïêì 4XLFNýVWRSýMHWýVHTXHQFHýVKHHWýê ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïåê
ìíïêì 4XLFNýVWRSýMHWýVHTXHQFHýVKHHWýé ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïåê
ìíïêë 1R]]OHýIOXVK ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïåé
ìíïêê ,QNýDGGLWLRQýWRýPL[HUýWDQN ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïåè
ìíïêé 7RSýXSýDGGLWLRQýWRýPL[HUýWDQN ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíïåç



6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

,VVXHýëïì -XQýäå
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*(1(5$/

ì 7KHýSULQWHUýFRPSULVHVýIRXUýDVVHPEOLHVã

ìïì &DELQHWï

ìïë 3ULQWKHDGï

ìïê (OHFWURQLFVýV\VWHPï

ìïé ,QNýV\VWHPï

&$%,1(7

7RSýFRYHU

ë 7KHýWRSýFRYHUýõ)LJýìíïìýõèôôýLVýPRXOGHGýIURPýDýSODVWLFýPDWHULDOýDQGýKRXVHVýWKHýIROORZLQJã

ëïì 7KHýFRQWUROýSDQHOýõêôï

ëïë $ýKLQJHGýUHVHUYRLUý ILOOHUýFRYHUýõìôý WKDWýJLYHVýDFFHVVý WRý WKHý LQNýDQGýWRSýXSýUHVHUYRLU
ILOOHUVï

ëïê $ýYHQWýõëôýWKDWýDOORZVýKHDWýDQGýYDSRXUýWRýHVFDSHýIURPýWKHýHQFORVXUHï

ê 7KHýWRSýFRYHUýLVýVHFXUHGýLQýSRVLWLRQýE\ýWZRýIDVWHQHUVýõéôñýZKHQýUDLVHGýLWýJLYHVýDFFHVVýWRýWKH
LQWHUQDOýFRPSRQHQWVýRIýWKHýSULQWHUñýLWýLVýVXSSRUWHGýRQýWZRýWHOHVFRSLFýVWUXWVï

6LGHýFRYHUV

é 7KHýWZRýVLGHýFRYHUVýõ)LJýìíïìýõäôôýDUHýVLPLODUñýWKH\ýKDYHýGLIIHUHQWýOHQJWKýIDVWHQHUVýIL[HGýWR
WKHPñýWKXVýWKH\ýUHTXLUHýWKHýFRUUHFWýRULHQWDWLRQýZKHQýILWWLQJïýý7KHýVLGHýFRYHUVýVKRXOGýEHýILWWHG
ZLWKýWKHýORQJýIDVWHQHUVýDWýWKHýRSSRVLWHýVLGHýIURPýWKHýSULQWKHDGýXPELOLFDOýFDEOHï

è 7KHýFRYHUVýDUHýVHFXUHGýXVLQJýTXLFNýUHOHDVHýIDVWHQHUVýõçôýZKLFKýKDYHýFRPELQHGýVORWWHGîSR]L
KHDGVýWRýIDFLOLWDWHýUHPRYDOïýý:KHQýWKHýFRYHUVýDUHýUHPRYHGýWKHýIDVWHQHUVýDUHýUHWDLQHGýLQýWKH
FRYHUýE\ýFDSWLYHýSODVWLFýZDVKHUVï

%DVH

ç 7KHýEDVHýõ)LJýìíïìýõìíôôýLVýPRXOGHGýIURPýSODVWLFýDQGýKRXVHVýWKHýIROORZLQJã

çïì 7KHýLQNýV\VWHPýILOWHUVýõVHHý3DUDýéëôýDQGýWKHýHOHFWURQLFýV\VWHPýFRROLQJýIDQýILOWHUï

çïë $ýKLQJHGýFRYHUý õåôñýZKLFKýJLYHVýDFFHVVý WRý WKHý LQNýV\VWHPýILOWHUVýDQGý WKHýHOHFWURQLF
V\VWHPýFRROLQJýIDQýILOWHUï

çïê 7KHýFRQQHFWRUýSDQHOýõæôýõVHHý3DUDýìëôï

çïé 7KHýSULQWKHDGýXPELOLFDOýRXWOHWýõììôï
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6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

-XQýäå ,VVXHýëïì
3DJHýìíïç 3DUWý1Rïýêíçðíéííðìíê

ì 5HVHUYRLUýILOOHUýFRYHU æ &RQQHFWRUýSDQHO
ë 9HQW å )LOWHUýFRYHU
ê &RQWUROýSDQHO ä 6LGHýFRYHU
é 7RSýFRYHUýIDVWHQHU ìí %DVH
è 7RSýFRYHU ìì 8PELOLFDOýRXWOHW
ç 6LGHýFRYHUýIDVWHQHUV

)LJýìíïìýý3ULQWHUýFDELQHW



6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïæ

35,17+($'

*HQHUDO

æ 7KUHHýW\SHVýRIý&,-ýSULQWKHDGýDUHýXVHGýZLWKýWKHýéííýVHULHVýSULQWHUVïýý7KHýéçíý6LýDQGýéèíý6L
PRGHOVýXVHýDýVWDQGDUGýSULQWKHDGïýý7KHýéçíý0LýXVHVýDýVKRUWHQHGýYHUVLRQýZKLFKýJHQHUDWHV
VPDOOHUýFKDUDFWHUVïýý7KHýéçíý3LýLQFRUSRUDWHVýDýODUJHUýQR]]OHýIRUýXVHýZLWKýSLJPHQWHGýLQNïýý7KH
SULQWKHDGVýRSHUDWHýLQýWKHýVDPHýZD\âýWKHUHýDUHýPLQRUýGLIIHUHQFHVýLQýFRQVWUXFWLRQýDQGýRSHUDWLQJ
SDUDPHWHUVýDVýGHVFULEHGýLQýWKHýIROORZLQJýSDUDJUDSKVï

&RQVWUXFWLRQ

å 7KHý SULQWKHDGý õ)LJý ìíïëôý FRQVLVWVý RIý Dý FKDVVLVý RQý ZKLFKý DUHý PRXQWHGý WKHý IROORZLQJ
FRPSRQHQWVã

7KHý(+7ýEORFNýIRUýWKHý3LýLVýDOPRVWýLGHQWLFDOýWRýWKHý6Lïýý&DUHýPXVWýEHýWDNHQýWR
HQVXUHýWKDWýWKHýFRUUHFWý(+7ýEORFNýLVýILWWHGïýý7KHýILQLVKýRQýWKHýIURQWýFRQWRXUýRIýWKH
3Lý(+7ýEORFNýLVýVPRRWKHUýWKDQýWKHý6LýHTXLYDOHQWïýý7KHýOHWWHUý3ýLVýVWDPSHGýRQýWKH
HQGýIDFHýQHDUýWKHýFKDUJHýHOHFWURGHýRQýWKHý3Lý(+7ýEORFNï

åïì 7KHýQR]]OHýDVVHPEO\ýõéôýZKLFKýIRUPVýWKHýLQNýLQWRýDýVWUHDPýRIýGURSOHWVýDVýGHVFULEHG
EHORZã

åïìïì 7KHýIHHGýSLSHýõììôýGHOLYHUVýLQNýIURPýWKHýLQNýV\VWHPýWRýWKHýQR]]OHýDVVHPEO\ï

åïìïë 7KHý SXUJHý SLSHý õìêôý UHPRYHVý DLUý IURPý WKHý LQNý V\VWHPýZKHQý WKHý QR]]OH
DVVHPEO\ý LVýEHLQJýSXUJHGýDQGý LVýXVHGý WRýDSSO\ýDýYDFXXPý WRý WKHýQR]]OH
GXULQJýDýQR]]OHýIOXVKï

åïìïê 7KHýFHUDPLFýWUDQVGXFHUýõìëôýLVýIHGýZLWKýDýPRGXODWLRQýVLJQDOïýý7KHýWUDQVGXFHU
FDXVHVýWKHýQR]]OHýDVVHPEO\ýWRýYLEUDWHýDORQJýLWVýOHQJWKýVRýWKDWýWKHýLQNýVWUHDP
IURPýWKHýQR]]OHýMHWýRULILFHýLVýIRUPHGýLQWRýLQGLYLGXDOýGURSOHWVï

åïìïé 7KHýQR]]OHýMHWýRULILFHýõìéôýKDVýDýGLDPHWHUýRIýçíýPLFURQVýõ6LýPRGHOVôñýýêè
PLFURQVýõ0LýPRGHOôýRUýæíý0LFURQVýõ3LýPRGHOôï

åïë 7KHý/LJKWý(PLWWLQJý'LRGHýõ/('ôýõìèôýLVýORFDWHGýEHKLQGýWKHýFKDUJHýHOHFWURGHýõêôïýý7KH
/('ýLVýVWUREHGýDWýWKHýPRGXODWLRQýIUHTXHQF\ýVRýWKDWýWKHýSRVLWLRQýRIýLQGLYLGXDOýGURSOHWV
FDQýEHýREVHUYHGýZLWKýDýPDJQLI\LQJýJODVVýõ[ìíýPLQLPXPôï

åïê 7KHýFKDUJHýHOHFWURGHýDSSOLHVýDQýHOHFWULFDOýFKDUJHýWRýHDFKýLQGLYLGXDOýLQNýGURSOHWïýý7KH
FKDUJHýDSSOLHGýWRýWKHýGURSOHWýLVýYDULDEOHýDQGýDIIHFWVýWKHýSRVLWLRQýRIýWKHýGURSOHWýRQýWKH
VXEVWUDWHï

åïé 7KHýSKDVHýGHWHFWRUýõëôýVHQVHVýWKHýVWUHQJWKýRIýWKHýHOHFWULFDOýFKDUJHýDSSOLHGýWRýWKHýLQN
GURSOHWVï
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6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

-XQýäå ,VVXHýëïì
3DJHýìíïå 3DUWý1Rïýêíçðíéííðìíê

ì *URXQGýSRWHQWLDOýGHIOHFWRUýHOHFWURGH ìí *XWWHUýGHWHFW
ë 3KDVHýGHWHFWRU ìì )HHGýSLSH
ê &KDUJHýHOHFWURGH ìë &HUDPLFýWUDQVGXFHU
é 1R]]OHýDVVHPEO\ ìê 3XUJHýSLSH
è 'XDOýFRYHUýVZLWFK ìé 1R]]OHýMHWýRULILFH
ç .QXUOHGýVFUHZ ìè /('
æ 5HDUýFRYHU ìç +LJKýYROWDJHýGHIOHFWRUýHOHFWURGH
å +HDGýKHDWHU ìæ *XWWHU
ä 8PELOLFDO ìå )URQWýFRYHU

)LJýìíïëýý3ULQWKHDG



6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïä

åïè 7KHý JURXQGý SRWHQWLDOý GHIOHFWRUý HOHFWURGHý õìôý DQGý WKHý KLJKý YROWDJHý GHIOHFWRU
HOHFWURGHýõìçôýDUHýSDUDOOHOý UHFWDQJXODUýSODWHVïý ý7KHýGHIOHFWRUýHOHFWURGHVýJHQHUDWHýD
FRQVWDQWýHOHFWURVWDWLFýILHOGýWKURXJKýZKLFKýWKHýHOHFWULFDOO\ýFKDUJHGýLQNýGURSOHWVýSDVVï
7KHýFKDUJHGýLQNýGURSOHWVýDUHýGHIOHFWHGýýE\ýWKHýHOHFWURGHVñýWKHýDPRXQWýRIýGHIOHFWLRQýLV
GHSHQGHQWýRQýWKHýFKDUJHýDSSOLHGýWRýWKHýLQNýGURSOHWï

åïç 7KHýJXWWHUýõìæôýLVýWKHýUHWXUQýSDWKýIRUýLQNýGURSOHWVýZKLFKýDUHýQRWýXVHGýIRUýSULQWLQJïýý7KH
JXWWHUýGHOLYHUVýWKHýLQNýEDFNýWRýWKHýLQNýV\VWHPï

åïæ 7KHýIURQWýFRYHUýõìåôýLVýVHFXUHGýWRýWKHýSULQWKHDGýE\ýDýNQXUOHGýVFUHZýõçôïýý7KHýIURQWýFRYHU
SURWHFWVýWKHýSULQWKHDGýFRPSRQHQWVïýý5HPRYDOýRIýWKHýFRYHUýLVýVHQVHGýE\ýWKHýSULQWHUýYLD
WKHýGXDOý FRYHUýVZLWFKý õèôïý:KHQý WKHýFRYHUý LVý UHPRYHGý WKHýYROWDJHý WRý WKHýGHIOHFWRU
HOHFWURGHVýLVýWXUQHGýRIIïýý7KHýIURQWýFRYHUýRQýWKHý0LýSULQWKHDGýLVýëíýPPýVKRUWHUýWKDQýWKH
VWDQGDUGýFRYHUñýDQGýKDVýDýQDUURZHUýVORWýDWýWKHýIURQWï

åïå 7KHý UHDUý FRYHUý õæôý SURWHFWVý WKHý SULQWKHDGý LQWHUQDOý HOHFWULFDOýZLULQJý DQGý LQNý V\VWHP
WXELQJï

åïä 7KHýXPELOLFDOýõäôýFRQWDLQVýWKHýHOHFWULFDOýZLULQJýDQGýLQNýV\VWHPýWXELQJýIURPýWKHýSULQWHUï

åïìí 7KHýKHDGýKHDWHUý õåôýPDLQWDLQVý WKHý WHPSHUDWXUHýRIý WKHý LQNâý LWý FRQVLVWVýRIý DýKHDWLQJ
HOHPHQWýDQGýDýWHPSHUDWXUHýVHQVRUï

åïìì 7KHýJXWWHUýGHWHFWýDVVHPEO\ýõìíôýVHQVHVýZKHQýLQNýLVýSUHVHQWýLQýWKHýJXWWHUïýý,WVýLQNýIHHG
WXEHVýDUHýPHWDOOLFýDQGýDýVLJQDOýLVýIHGýWRýRQHýRIýWKHPïýý$ýVLJQDOýUHWXUQýOHDGýLVýFRQQHFWHG
WRýWKHýRWKHUïýý:KHQýLQNýõZKLFKýLVýFRQGXFWLYHôýLVýSUHVHQWñýWKHýVLJQDOýSDVVHVýWKURXJKýLWýWR
WKHýUHWXUQýOHDGïýý7KLVýJXWWHUýGHWHFWýVLJQDOýLVýWKHQýIHGñýYLDýWKHýXPELOLFDOñýWRýWKHý,î2ýERDUG
LQýWKHýHOHFWURQLFVýV\VWHPï

ä $ýFLUFXLWýGLDJUDPýRIýWKHýSULQWKHDGýHOHFWULFDOýDQGýLQNýV\VWHPVýLVýVKRZQýDWý)LJýìíïêï



CHASSIS

EHT BLOCK ASSY

PHASE DETECTOR/AMPLIFIER

LID SWITCH ASSY

EHT BLOCK

HEAD HEATER ASSY

NOZZLE ASSY

BROWN

PINK

ORANGE

RED LED

BLACK
PINK
RED

RED

CLEAR TUBE

BLACK STRIPE TUBE

BLACK

WHITE
BLUE

GREEN

WHITE

GREEN

WHITE

GUTTER DETECT

EARTH WIRE

SCREEN FROM 10-WAY CABLE

CHARGE WIRE

YELLOW WIRE (GUTTER SIGNAL)

BROWN WIRE (+15 V)

RED WIRE (-15 V)

ORANGE WIRE (0 V)

BLACK WIRE (GUTTER DETECT)

GREEN WIRE (LID SWITCH)

BLUE WIRE (LED CATHODE)

VIOLET WIRE (LED ANODE)

PINK WIRE (SIGNAL)

WHITE WIRE (LID SIGNAL)

RED/WHITE WIRE (0 V)

BLUE/WHITE WIRE (SENSOR OUTPUT)

RED WIRE (EHT)

YELLOW STRIPE TUBE (D SPEC)

GREEN STRIPE TUBE (GUTTER)

RED WIRE (+5 V)
3 

C
O

R
E

 W
IR

E

12
 W

A
Y

 C
A

B
LE

BLUE WIRE (+ve)

CLEAR TUBE (FEED)

BLACK STRIPE TUBE (RETURN)

MODULATION WIRERED

BLACK

WHITE WIRE (-ve)

0v BLACK WIRE

6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

-XQýäå ,VVXHýëïì
3DJHýìíïìí 3DUWý1Rïýêíçðíéííðìíê

)LJýìíïêýý3ULQWKHDGýHOHFWULFVýDQGýLQNýV\VWHPýFLUFXLWýGLDJUDP

(/(&7521,&6ý6<67(0

ìí 7KHýSULQWHUýHOHFWURQLFVýV\VWHPýFRPSULVHVýWKHýIROORZLQJã

ìíïì &RQWUROýSDQHOï

ìíïë &RQQHFWRUýSDQHOï

ìíïê &RQWUROýHOHFWURQLFVï

ìíïé (OHFWURQLFVýPRGXOHVï



f1

f2

f3

esc

esc 1 2 3 4 5 6 7 8 9  0

Q W E R T Y U I O P

A S D F G H J K L

Z X C V B N M

backspace-      =

enter

shift

//
   ~

( ) _ +

}{
[ ]

: @
; '

del

< > ?
/.,

! " £ $ % ^ & *

caps

ctrl

shift

alt

i fn

enter
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïìì

&RQWUROýSDQHO

ìì 7KHýFRQWUROýSDQHOýõ)LJýìíïéôýFRQVLVWVýRIýWKHýIROORZLQJã

ììïì $ý æíý NH\ý LQGXVWULDOý JUDGHýPHPEUDQHý NH\SDGý õ)LJý ìíïéý õëôôïý ý 7KHý NH\SDGý LVý VHOIð
DGKHVLYHýIRUýHDVHýRIýPRXQWLQJýDQGýLVýIL[HGýWRýDQýDOXPLQLXPýSODWHñýZKLFKýLVýVHFXUHGýWR
WKHýWRSýFRYHUýE\ýVL[ýVFUHZVï

ììïë $ýëéíý[ýìëåýSL[HOýEDFNOLWý/LTXLGý&U\VWDOý'LVSOD\ýõ/&'ôýõìôïýý7KHýGLVSOD\ýKDVýDýYLHZLQJ
DUHDýRIýìëíýPPý[ýçéýPPïýý7KHýGLVSOD\ýLVýPRXQWHGýRQýIRXUýLQVXODWHGýVWXGVñýRQýWKHýVDPH
DOXPLQLXPýSODWHýDVýWKHýNH\SDGýDQGýLVýVHFXUHGýE\ýIRXUýQ\ORQýQXWVï

ì /LTXLGý&U\VWDOý'LVSOD\ýõ/&'ô
ë .H\SDG

)LJýìíïéýý&RQWUROýSDQHO



2 31 4

5

PRINT TRIGGER 1 SHAFT ENCODER COMM 1

PRINT TRIGGER 2 STATUS 0/P RID

I/0A I/0B COMM 2 6

7891011

12

13

14
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-XQýäå ,VVXHýëïì
3DJHýìíïìë 3DUWý1Rïýêíçðíéííðìíê

&RQQHFWRUýSDQHO

ìë 7KHýFRQQHFWRUýSDQHOýõ)LJýìíïèýõìôôýLVýDýVWDLQOHVVýVWHHOýSUHðGULOOHGýSODWHýILWWHGýWRýWKHýSULQWHUýEDVH
DQGýVHFXUHGýE\ýIRXUýVFUHZVïýý7KHýFRQQHFWRUýSDQHOýLVýILWWHGýZLWKýWKHýFRPSRQHQWVýOLVWHGýEHORZï
3LQýDOORFDWLRQýGHWDLOVýIRUýWKHý',1ýFRQQHFWRUVýFDQýEHýýIRXQGýLQý6HFWLRQýèñý3DUDVýìéýWRýêéïýý)LWWLQJ
LQVWUXFWLRQVýIRUýWKHýRSWLRQý$ýDQGý%ýV\VWHPýFRQQHFWLRQVýDUHýLQý6HFWLRQýììï

ì &RQQHFWRUýSDQHO å ,î2%ýFRQQHFWRUýõRSWLRQôýõQRWýéèíý6Lô
ë 3ULQWýWULJJHUýìýFRQQHFWRUýõVWDQGDUGô ä ,î2$ýFRQQHFWRUýõRSWLRQôýõQRWýéèíý6Lô
ê 6KDIWýHQFRGHUýFRQQHFWRUýõVWDQGDUGô ìí 3ULQWýWULJJHUýëýFRQQHFWRUýõRSWLRQôýõQRWýéèíý6Lô
é &RPPýìýFRQQHFWRUýõVWDQGDUGôýõQRWýéèíý6Lô ìì 0DLQVýLQOHWýFRQQHFWRU
è 5HPRWHý,QSXWý'HYLFHýõ5,'ôýFRQQHFWRUý ìë 6XSSO\ýõOLYHôýOLQHýIXVHýKROGHU

õRSWLRQôýõQRWýéèíý6Lô ìê 5HWXUQýõ1HXWUDOôýOLQHýIXVHýKROGHU
ç &RPPýëýFRQQHFWRUýõRSWLRQôýõQRWýéèíý6Lô ìé 2Qî2IIýVZLWFK
æ 6WDWXVý2î3ýFRQQHFWRUýõRSWLRQô

)LJýìíïèýý&RQQHFWRUýSDQHO

ìëïì $ýPDLQVýLQOHWýFRQQHFWRUýõììôýZLWKýDýVLQJOHýSROHýURFNHUýVZLWFKýõìéôýDQGýIXVHKROGHUVýõìë
DQGýìêôýIRUýVXSSO\ýDQGýUHWXUQýOLQHVï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïìê

ìëïë $ýêýZD\ý',1ýFRQQHFWRUýõëôýIRUýSULQWýWULJJHUýìï

ìëïê $ýéýZD\ý',1ýFRQQHFWRUýõêôýIRUýDýVKDIWýHQFRGHUïý

ìëïé $ýèýZD\ý',1ýFRQQHFWRUý õéôý IRUýDQý56ëêëýVHULDOý FRPPXQLFDWLRQVý OLQNý õQRWýéèíý6Lôï
56ëêëýFDQýRQO\ýEHýXVHGýRYHUýUHODWLYHO\ýVKRUWýGLVWDQFHVýõìèýPHWUHVýPD[LPXPôïýý

ìëïè $ýêýZD\ý',1ýFRQQHFWRUýõìíôýIRUýSULQWýWULJJHUýëýõ1RWýéèíý6Lôýõ2SWLRQý$ýV\VWHPýFRQQHFWLRQ
VHHý6HFWLRQýäôïý

ìëïç $ýçýZD\ý',1ýFRQQHFWRUýõæôýIRUýDýVHWýRIýVWDWXVýWUDIILFýOLJKWVýõ2SWLRQý$ýV\VWHPýFRQQHFWLRQôï

ìëïæ $QýåýZD\ý',1ýFRQQHFWRUýõèôýIRUýDý5HPRWHý,QSXWý'HYLFHýõ5,'ôýõ1RWýéèíý6Lôýõ2SWLRQý$
V\VWHPýFRQQHFWLRQôïý

ìëïå $ýFRQQHFWRUýõçôýIRUýDýPRGHPýõ1RWýéèíý6Lôýõ2SWLRQý$ýV\VWHPýFRQQHFWLRQôïýý$ýFDEOHýJODQG
LVýILWWHGýLQýWKLVýSRVLWLRQï

ìëïä ,IýDýPRGHPýõ3DUDýìëïåôý LVýQRWýXVHGñýDýêýZD\ý',1ýFRQQHFWRUý IRUý56éåèýKDOIðGXSOH[
FRPPXQLFDWLRQVýOLQNýõ2SWLRQý%ýV\VWHPýFRQQHFWLRQôýFDQýEHýILWWHGýõ1RWýéèíý6LôýLQýWKLV
SRVLWLRQï

ìëïìí ,Iý Dý PRGHPý õ3DUDý ìëïåôý RUý 56éåèý OLQNý õ3DUDý ìëïäôý DUHý QRWý XVHGñý DQý åý ZD\ý ',1
FRQQHFWRUýIRUýDýëíP$ýORFDOýDUHDýQHWZRUNýõ2SWLRQý%ýV\VWHPýFRQQHFWLRQôýFDQýEHýILWWHG
õ1RWýéèíý6LôýLQýWKLVýSRVLWLRQï

ìëïìì 7ZRýåýZD\ý',1ýFRQQHFWRUVýõåñýäôýIRUýåýRSWRýFRXSOHGýLQSXWVýõ1RWýéèíý6Lôýõ%&'ýPHVVDJH
VHOHFWñýDQý2SWLRQý%ýV\VWHPýFRQQHFWLRQôï

ìëïìë ,IýWKHýåýRSWRýFRXSOHGýLQSXWVýõ3DUDýìëïììôýDUHýQRWýXVHGñýDýæýZD\ý',1ýFRQQHFWRUýõäôýIRU
FKDQJHýRYHUýUHOD\ýVWDWXVýRXWSXWVýõ2SWLRQý%ýV\VWHPýFRQQHFWLRQôýFDQýEHýILWWHGýõ1RWýéèí
6Lôïý7KHýUHOD\VýDUHýOLQNHGýWRýWKHýVWDWXVýWUDIILFýOLJKWVýDQGýRSHUDWHýDVýIROORZVãð

ìëïìëïì :KHQýWKHýUHGýODPSýLVýLOOXPLQDWHGñýUHOD\ý$ýLVýHQHUJLVHGï

ìëïìëïë :KHQýWKHýDPEHUýODPSýLVýDFWLYDWHGñýUHOD\ý%ýLVýHQHUJLVHGï

ìëïìê 7KHVHýUHOD\VýFDQýEHýLQFRUSRUDWHGýLQWRýDýFRQWUROýV\VWHPýWRýVWRSýDýFXVWRPHU©VýFRQYH\RU
LIýDýVHULRXVýSULQWHUýIDXOWýRFFXUVï

ìëïìé ,IýWKHýåýRSWRýFRXSOHGýLQSXWVýõ3DUDýìëïììôýDUHýQRWýXVHGñýDQýåýZD\ý',1ýFRQQHFWRUýõåôýIRU
éýXQFRPPLWWHGýRSWRýFRXSOHGýRXWSXWVýõ2SWLRQý%ýV\VWHPýFRQQHFWLRQôýFDQýEHýILWWHGýõ1RW
éèíý6Lôï
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-XQýäå ,VVXHýëïì
3DJHýìíïìé 3DUWý1Rïýêíçðíéííðìíê

ì 368ýPRGXOH é ,î2ýERDUG
ë ([SDQVLRQýERDUGýõRSWLRQDOô è /HYHOVýLQWHUIDFHýERDUGýõ3LýRQO\ô
ê &38ýERDUG ç ,QNýSXPSýPRWRUýGULYHUýERDUG

)LJýìíïçýý&RQWUROýHOHFWURQLFV
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&RQWUROýHOHFWURQLFV

*HQHUDO

ìê 7KHýFRQWUROýHOHFWURQLFVýLQýéííýVHULHVýSULQWHUVýLVýEDVHGýRQýDýFRPPRQý&HQWUDOý3URFHVVLQJý8QLW
õ&38ôýERDUGýõ)LJýìíïçýõêôôñýDQGýDQý,1387î287387ýõ,î2ôýERDUGýõéôïýý7KHýéçíý3LýLVýILWWHGýZLWK
Dý/HYHOVý,QWHUIDFHý%RDUGýõèôï

ìé ,Qý DGGLWLRQý WRý WKHý&38ýDQGý ,î2ý ERDUGVñý WKHý éçíý6Lñý0Lý DQGý3Lý FDQý DOVRý EHý ILWWHGýZLWKý DQ
([SDQVLRQý õ(;3ôý %RDUGý õëôý WKDWý SOXJVý RQý WRý WKHý ,î2ý ERDUGïý 7KLVý (;3ý ERDUGý DGGVý WKH
IXQFWLRQDOLW\ýRIýH[WHUQDOýPHVVDJHýVHOHFWLRQñýWLPHýRIýIOLJKWýFRPSHQVDWLRQñýHWFïýWRýWKHýéçíý6Lñý0L
DQGý3LýDVýDQýDGGHGýIHDWXUHýEXWýLVý127ýLQFOXGHGýZLWKýWKHýEDVHýPDFKLQHï

ìè )RUýWKHýéííýVHULHVýSULQWHUýWRýRSHUDWHýDVýGHVLJQHGñýLWýKDVýWKUHHýRWKHUýHOHFWURQLFýFRPSRQHQW
SDUWVïý7KHVHýDUHýWKHýPRGXODUýSRZHUýVXSSO\ýõ368ôýõìôñýWKHý/LTXLGý&U\VWDOý'LVSOD\ýõ/&'ôýõ)LJ
ìíïéýõìôôýDQGýWKHýLQWHJUDOý.(<3$'ýõëôïý7KHý368ýFRQQHFWVýGLUHFWO\ýWRýWKHý,î2ýERDUGñýEXWýWKH
/&'ýDQGý.(<3$'ýFRQQHFWýGLUHFWO\ýWRýWKHý&38ïý1RWHýWKDWýWKHý/&'ýEDFNOLJKWýLQYHUWHUýFRQQHFWV
WRýWKHý,î2ýERDUGï

ìç 7KHý éçíý VHULHVý RIý PDFKLQHVý FDQý EHý LQWHUURJDWHGý RYHUý Dý VHULDOý OLQNý LQý RUGHUý WRý DVVHVV
SHUIRUPDQFHïý7KLVýVHULDOýOLQNýFDQýEHýDýGLUHFWý56ëêëýFRQQHFWLRQýWRýDýORFDOýSHUVRQDOýFRPSXWHU
RUýYLDýDý02'(0ýDQGýWKHýWHOHSKRQHýQHWZRUNï
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ì &38ýERDUG è ,&ý8ìä
ë ,&ý8êì ç 1Lð0+ýEDWWHU\
ê ,&ý8éíýDQGý8éì æ ,&ý8ëì
é ,&ý8êåýDQGý8êä å ,&ý8ä

)LJýìíïæýý&38ýERDUGýPDMRUýFRPSRQHQWV
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&38ýERDUG

0DMRUýFRPSRQHQWV

ìæ 7KHý&38ýERDUGýõ)LJýìíïæýõìôôýõ)LJýìíïäýIRUýFLUFXLWýGLDJUDPôýFRQWDLQVýWKHýKDUGZDUHýDQGýVRIWZDUH
IRUýV\VWHPýFRQWUROïýý,WýFRPSULVHVýWKHýIROORZLQJýPDMRUýFRPSRQHQWVã

ìæïì 7KHý&38ýERDUGýõìôýLVýDýPXOWLðOD\HUHGýPRWKHUERDUGýZKLFKýPRQLWRUVýDQGýFRQWUROVýDOOýRI
WKHýPDMRUýSULQWHUý IXQFWLRQVïý ý7KHýERDUGý LQWHUIDFHVýZLWKýWKHý,î2ýERDUGñý368ýPRGXOHñ
H[SDQVLRQýERDUGýõLIýILWWHGôýDQGýH[WHUQDOýGHYLFHVýõLIýFRQQHFWHGôýWRýSURYLGHýDQýLQWHJUDWHG
SURGXFWýFRGLQJýV\VWHPï

ìæïë ,QWHJUDWHGý&LUFXLWýõ,&ôý8êìýõëôýSURGXFHVýNH\ERDUGýGULYHýVLJQDOVýWRýGHWHUPLQHýZKLFKýNH\
KDVýEHHQýSUHVVHGï

ìæïê ,&ý8éíýDQGý,&ý8éìýõêôýDUHýIODVKýPHPRU\ýGHYLFHVýDQGýDUHýSURJUDPPHGýE\ý:LOOHWWýWR
KROGýWKHýIROORZLQJýLQIRUPDWLRQã

ìæïêïì 7KHýDSSOLFDWLRQýVRIWZDUHï

ìæïêïë 3ULQWHUýGHIDXOWýVHWXSï

ìæïé ,&ý8êåýDQGý ,&ý8êäý õéôýDUHý WZRý LQWHJUDWHGýFLUFXLWý5DQGRPý$FFHVVý0HPRU\ý õ5$0ô
GHYLFHVý ZKLFKý FRQWDLQý WKHý SULQWHUý FRQILJXUDWLRQñý FDOLEUDWLRQý DQGý PHVVDJHý VWRUDJH
PHPRU\ïý7KH\ýDUHýEDFNHGýXSýE\ýDý1LFNHOý0HWDOý+\GULGHýõ1Lð0+ôýEDWWHU\ýWRýDYRLGýORVV
RIýGDWDýZKHQýWKHýSULQWHUýLVýVZLWFKHGýRIIï

ìæïè ,&ý8ìäýõèôýLVýWKHýPLFURSURFHVVRUýWKDWýPRQLWRUVýLQFRPLQJýGDWDýIURPýWKHý,î2ýSRUWVýDQG
WUDQVODWHVýVRIWZDUHýFRPPDQGVýLQWRýPDFKLQHýVWDWHPHQWVýZKLFKýFRQWUROýWKHýHOHFWURQLF
V\VWHPýDQGýLQNýV\VWHPýWRýSURGXFHýDýSULQWHGýPHVVDJHï

ìæïç ,&ý8ëìý õæôý LVýDý5HDOý7LPHý&ORFNý õ57&ôýZKLFKýFRQWDLQVýDýFORFNîFDOHQGDUïý ý ,WýKDVýD
EDWWHU\ýEDFNXSýVRýWKDWýWKHýFXUUHQWýWLPHýDQGýGDWHýGRýQRWýKDYHýWRýEHýPDQXDOO\ýVHWýHDFK
WLPHýWKHýSULQWHUýLVýVZLWFKHGýRQï

ìæïæ 7KHý1Lð0+ýEDWWHU\ýõçôýVXSSOLHVýWKHýYROWDJHýQHFHVVDU\ýWRýUHWDLQý5HDOý7LPHý&ORFNýõ57&ô
DQGý5$0ýGDWDýZKHQýWKHýSULQWHUýLVýVZLWFKHGý2))ïýý7KHýEDWWHU\ýLVýDXWRPDWLFDOO\ýFKDUJHG
ZKHQýWKHýSULQWHUýLVýVZLWFKHGý21ï

ìæïå ,&ý8äýõåôýLVýDý'XDOý8QLYHUVDOý$V\QFKURQRXVý5HFHLYHý7UDQVPLWýõ'8$57ôýZKLFKýFDQýEH
FRQILJXUHGýWRýLQWHUIDFHýZLWKýGLIIHUHQWýGHYLFHVýWRýWUDQVPLWýDQGýUHFHLYHýGDWDï
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ë &21Bëêë æ &21B/
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é &21B6 ä &21B/$1
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&RQQHFWRUV

ìå 7KHý&38ýERDUGýFRQQHFWRUVýDUHýDVýIROORZVâýSLQRXWýGHWDLOVýDUHýJLYHQýLQýWKHýWDEOHýDVVRFLDWHGýZLWK
HDFKýRQHã

ìåïì &21B.ýõ)LJýìíïåýõìôôýLVýFRQQHFWHGýWRýWKHýNH\SDGýõ6HHý7DEOHýìíïìôï

ìåïë &21BëêëýõëôýLVýDý56ëêëýVHULDOýFRPPXQLFDWLRQVýSRUWýõ&20ìôýDQGýFDQýEHýFRQQHFWHG
WRýDQ\ýRWKHUýGHYLFHýZKLFKýVXSSRUWVý56ëêëýõ7DEOHýìíïëôï

ìåïê &21B%ýõêôýLVýDQýLQWHUERDUGýFRQQHFWRUýZKLFKýFRQQHFWVýWKHý&38ýERDUGýWRýWKHý,î2ýERDUG
õ7DEOHýìíïéôï

ìåïé &21B6ýõéôýLVýDýKLJKýVSHHGýV\QFKURQRXVýSRUWýõ7DEOHýìíïèôïý

ìåïè &21B3ýõèôýLVýDQýLQWHUERDUGýFRQQHFWRUýZKLFKýFRQQHFWVýWKHý&38ýERDUGýWRýWKHý,î2ýERDUG
õ7DEOHýìíïçôï

ìåïç &21B'ýõçôýLVýDQýLQWHUERDUGýFRQQHFWRUýZKLFKýFRQQHFWVýWKHý&38ýERDUGýWRýWKHý,î2ýERDUG
õ7DEOHýìíïæôï

ìåïæ &21B/ýõæôýLVýFRQQHFWHGýWRýWKHý/&'ýõ7DEOHýìíïåôï

ìåïå &21B/$1ýõäôýLVýDýVHULDOýFRPPXQLFDWLRQVýSRUWýõ&20ëôïýý7KHýORJLFýOHYHOýVLJQDOVýDWýWKLV
FRQQHFWRUýDUHýFRQYHUWHGýE\ýWKHýRSWLRQDOýH[SDQVLRQýFDUGýIRUýXVHýZLWKýDýPRGHPñýëíýP$
FXUUHQWýORRSýRUý56éåèýLQWHUIDFHï
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7$%/(ýìíïìýý&38ý&21B.ý.(<3$'ý&211(&725

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ì *1' (0&ýHDUWKýFRQQHFWLRQ

ë ë $/7 $/7ýNH\

ê ê &7/ &RQWUROýNH\

é é 6)7 6KLIWýNH\

è è í9

ç ç 6/æ 6FDQýOLQHýæ

æ æ 5/í 5HWXUQýOLQHýí

å å 5/ì 5HWXUQýOLQHýì

ä ä 5/ë 5HWXUQýOLQHýë

ìí ìí 5/ê 5HWXUQýOLQHýê

ìì ìì 6/í 6FDQýOLQHýí

ìë ìë 6/ì 6FDQýOLQHýì

ìê ìê 6/ë 6FDQýOLQHýë

ìé ìé 6/ê 6FDQýOLQHýê

ìè ìè 6/é 6FDQýOLQHýé

ìç ìç 6/è 6FDQýOLQHýè

ìæ ìæ 6/ç 6FDQýOLQHýç

ìå ìå 5/é 5HWXUQýOLQHýé

ìä ìä 5/è 5HWXUQýOLQHýè

ëí ëí 5/ç 5HWXUQýOLQHýç

ëì ëì 5/æ 5HWXUQýOLQHýæ

ëë ëë *1' (0&ýHDUWKýFRQQHFWLRQ
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7$%/(ýìíïëýý&38ý&21Bëêëý56ëêëý6(5,$/ý,17(5)$&(

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ì 7;'$ 7UDQVPLWýGDWD

ë ë '75 'DWDýWHUPLQDOýUHDG\

ê ê 5;'$ 5HFHLYHýGDWD

é é '&' 'DWDýFDUULHUýGHWHFW

è è &20 &RPPRQ

ç ç ð òå9

7$%/(ýìíïêýý&38ý&21B/$1ý6(5,$/ý3257

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ì òìèý9 òìèý9'&ýSRZHU

ë ë 9&& òèý9'&ýSRZHU

ê ê 5;'% 5HFHLYHýGDWD

é é 7;'% 7UDQVPLWýGDWD

è è '75 'DWDýWHUPLQDOýUHDG\

ç ç íý9 &RPPRQ

æ æ 5;'% 5HFHLYHýGDWDýõYLDýLQYHUWHUô

å å 7;'% 7UDQVPLWýGDWDýõYLDýLQYHUWHUô

õìô 3LQVýæýDQGýåýRIýWKHý&38ý&21B/$1ýVHULDOýSRUWýDUHýIRUýXVHýZLWKýDýPRGHPï

õëô /LQNý:êý õ)LJý ìíïåý õåôôýPXVWý EHý ILWWHGý LIý&20ëý LVý WRý EHý XVHGýZLWKý WKH
RSWLRQDOýH[SDQVLRQýFDUGýDQGýLQWHUQDOýPRGHPï

õêô /LQNý:êýPXVWýEHýUHPRYHGýLIý&20ëýLVýWRýEHýXVHGýZLWKýWKHýH[SDQVLRQýFDUG
ëíýP$ýFXUUHQWýORRSýRUý56éåèýLQWHUIDFHï
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7$%/(ýìíïéýý&38ý&21B%ý,î2ý%2$5'ý,17(5)$&(

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ì íý9 &RPPRQ

ë ë 6HOë 1RWýXVHG

ê ê H[ì 3KRWRFHOOýìýLQSXW

é é H[ë 3KDVHýGHWHFWRU

è è H[ê $ð'ýHQGýRIýFRQYHUVLRQ

ç ç H[é 3KDVHýGHWHFWRU

æ æ H[è 3KRWRFHOOýëîVKDIWýHQFRGHUýTXDGUDWXUHýLQSXW

å å VHOê 3ULQWîSKDVH

ä ä VWUREH /('ýVWUREH

ìí ìí 3:0 3XPSýFRQWUROýõSXOVHýZLGWKýPRGXODWLRQô

ìì ìì RSWRý,î2 ([SDQVLRQýERDUGýHQDEOH

ìë ìë DGF $î'ýFRQYHUWHUýRXWSXWýHQDEOH

ìê ìêðëí FEíýWRýFEæ &RQWUROýEXVýELWVýíýWRýæ

ìé ëìðëå GEíýWRýGEæ 'DWDýEXVýELWVýíýWRýæ

ìè ëä TGGF 'î$ýFRQYHUWHUýRXWSXWýHQDEOH

ìç êí OHYHOV 2SWLFDOýOHYHOýVHQVRUVýVHOHFW

ìæ êì ,î2 33,ýHQDEOH

ìå êë VIWðHQF 6KDIWýHQFRGHUýLQSXW

ìä êê H[WUDì 7UDIILFýOLJKWýHQDEOH

ëí êé FRQWUDVW /&'ýFRQWUDVWýYROWDJH
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3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïëê

7$%/(ýìíïèýý&38ý&21B6ý5,'ý6<1&+521286ý3257

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ì 7;' $V\QFKURQRXVýWUDQVPLWýRXWSXW

ë ë 5;' $V\QFKURQRXVýUHFHLYHýLQSXW

ê ê íý9 $V\QFKURQRXVýGDWDýFRPPRQ

é é 6&/. 6\QFKURQRXVýFORFN

è è 6'$7$ 6\QFKURQRXVýGDWD

ç ç 6'(1í 6\QFKURQRXVýHQDEOHýí

æ æ 6'(1ì 6\QFKURQRXVýHQDEOHýì

å å íý9 6\QFKURQRXVýFRPPRQ

7$%/(ýìíïçýý&38ý&21B3ý32:(5ý,1387ý&211(&725

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ìýWRýé íý9 &RPPRQýLQýRXWýIURPý368ýõYLDý,î2ô

ë èýWRýå òèý9 òèý9ýLQSXWýIURPý368ýõYLDý,î2ô

ê äýDQGýìí òìèý9 òìèý9ýLQSXWýIURPý368ýõYLDý,î2ô

é ììýDQGýìë ðìèý9 ðìèý9ýLQSXWýIURPý368ýõYLDý,î2ô

è ìêýDQGýìé *1' YLDý,î2

7$%/(ýìíïæýý&38ý&21B'ý&+$5*(ý'$7$ý72ý,î2

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ìýWRýå ííýðýíæ 'URSOHWýFKDUJHýGDWD

ë äýDQGýìí íý9 &RPPRQ

ê ììýWRýëí ð 1RWýXVHGýDWýSUHVHQW



6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

-XQýäå ,VVXHýëïì
3DJHýìíïëé 3DUWý1Rïýêíçðíéííðìíê

7$%/(ýìíïåýý&38ý&21B/ý/&'ý,17(5)$&(

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ì *1' *URXQG

ë ë íý9

ê ê 9&& òèý9

é é &2175$67 /&'ýFRQWUDVW

è è :5 :ULWH

ç ç 5' 5HDG

æ æ OFGýFH /&'ýFKLSýHQDEOH

å å ,Dì &RQWUROýEXVýELWýæ

ä ä ð 1RWýFRQQHFWHG

ìí ìí 5(6(7 /&'ýFRQWUROOHUýUHVHW

ìì ììýWRýìå DGíýWRýDGæ 'DWDýOLQHV

ìë ìä íý9 )RQWý6HOHFW

ìê ëí VHOè 6HOHFWýLQYHUVHýYLGHR
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)LJýìíïäýý&38ýERDUGýFLUFXLWýGLDJUDP
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-XQýäå ,VVXHýëïì
3DJHýìíïëç 3DUWý1Rïýêíçðíéííðìíê

,î2ýERDUG

ìä 7KHý,î2ýERDUGýõ)LJýìíïçýõéôôýõ)LJýìíïìêýIRUýFLUFXLWýGLDJUDPôýLVýPRXQWHGýRYHUýWKHý&38ýERDUGýDQG
LQWHUIDFHVýWKHýSULQWHUýWRýWKHýIROORZLQJã

ìäïì 7KHýLQNýV\VWHPýõ6LýDQGý0Lôï

ìäïë 7KHýOHYHOVýLQWHUIDFHýERDUGýõ3Lôï

ìäïê 3URGXFWýVHQVRUVï

ìäïé ([WHUQDOýGHYLFHVï

ëí 7KHý,î2ýERDUGýLVýFRQQHFWHGýWRýWKHý&38ýERDUGýYLDýLQWHUERDUGýFRQQHFWRUVý&21B%ìñý&21B'ýDQG
&21B3íï

7KLVýPDQXDOý õ,VVXHýëïíôýGHVFULEHVý WKHý ,VVXHýëý ,î2ýERDUGïý ý6HHý3DUDýæëý IRU
FRPSRQHQWýFURVVýUHIHUHQFHVýEHWZHHQýWKHý,VVXHýìý,î2ýERDUGýDQGý,VVXHýëý,î2
ERDUGï

0DMRUýFRPSRQHQWV

ëì 7KHýIROORZLQJýPDMRUýFRPSRQHQWVýDUHýILWWHGýWRýWKHý,î2ýERDUGýõ)LJýìíïìíýõìôôã

ëìïì ,&ý8ëíýõëôýLVýDý4XDGUXSOHý'LJLWDOýWRý$QDORJXHý&RQYHUWHUýõ4'$&ôýZKLFKýFRQYHUWVýGLJLWDO
LQSXWVýLQWRýDQDORJXHýíýWRýòèýYROWýVLJQDOVýWRýFRQWUROýIXQFWLRQVýRQýWKHý,î2ýERDUGï

ëìïë 7KHýLQNýSXPSýPRWRUýGULYHýERDUGýõêôýDFWVýDVýDQýLQWHUIDFHýEHWZHHQýWKHý,î2ýERDUGýDQGýWKH
LQNýV\VWHPýSXPSýPRWRUñýLWýLVýFRQQHFWHGýWRýWKHý,î2ýERDUGýYLDýFRQQHFWRUVý&21B%0ìýDQG
&21B%0ëïýý,&ý8ìýõéôýDFWVýDVýWKHýLQNýSXPSýPRWRUýFRQWUROOHUïýý$ýFLUFXLWýGLDJUDPýRIýWKH
ERDUGýLVýVXSSOLHGýDWý)LJýìíïìéï

ëìïê 7KHýêííý9'&ýSRZHUýVXSSO\ýõçôýSURYLGHVýWKHýYROWDJHýVXSSO\ýWRýWKHýFKDUJHýDPSOLILHU
ZKLFKýLVýXVHGýWRýFKDUJHýWKHýLQNýGURSOHWVï

ëìïé ,&ý8ìèýõæôý LVýDý3URJUDPPDEOHý3HULSKHUDOý,QWHUIDFHýõ33,ôýZKLFKýLVýXVHGýWRýUHDGýWKH
VWDWHVýRIýYDULRXVýVHQVRUVýDQGýFRQWUROýIXQFWLRQVýDQGýWRýVZLWFKýFRQWUROýYDOYHVýDQGýVRPH
VXSHUYLVRU\ýOLQHVï

ëìïè ,&ý8ìçýõåôýLVýDQý$QDORJXHýWRý'LJLWDOý&RQYHUWHUýõ$'&ôýZKLFKýLVýXVHGýWRýFRQYHUWýDQDORJXH
LQSXWVýIURPýWKHýLQNýV\VWHPýLQWRýDQýåýELWýYDOXHýIRUýLQNýV\VWHPýFRQWUROï
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ì ,î2ýERDUG è 95ì
ë ,&ý8ëí ç ëåèý9ý'&ýSRZHUýVXSSO\
ê ,QNýSXPSýPRWRUýGULYHUýERDUG æ ,&ý8ìè
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ëåïì &RQQHFWRUý-3ìýõ)LJýìíïìèýõêôôýLVýFRQQHFWHGýWRýWKHý,î2ýERDUGý/(9(/6ýFRQQHFWRUýYLDýD
êéýZD\ýFDEOHýõ7DEOHýìíïêìôï

ëåïë &RQQHFWRUý-3èýõæôýLVýFRQQHFWHGýWRýWKHýLQNýV\VWHPýVHQVRUVýõ7DEOHýìíïêëôï

ëåïê &RQQHFWRUý-3éýõåôýLVýFRQQHFWHGýWRýWKHýLQNýDQGýVROYHQWýUHVHUYRLUýVHQVRUVýõ7DEOHýìíïêêôï

ëåïé &RQQHFWRUý-3êýõììôýLVýFRQQHFWHGýWRýWKHýVWLUUHUýPRWRUVýõ7DEOHýìíïêéôï

7$%/(ýìíïêìýý/(9(/6ý,17(5)$&(ý%2$5'ý-3ìý&211(&725

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ì 1RWýFRQQHFWHG

ë ë 1RWýFRQQHFWHG

ê ê 1RWýFRQQHFWHG

é é 0,;(5ý/2: 0L[HUýWDQNýORZýVLJQDOýWRý,î2ýERDUG

è è 1RWýFRQQHFWHG

ç ç 1RWýFRQQHFWHG

æ æ 1RWýFRQQHFWHG

å å 0,;(5ý2. 0L[HUýWDQNý2.ýVLJQDOýWRý,î2ýERDUG

ä ä 1RWýFRQQHFWHG

ìí ìí 1RWýFRQQHFWHG

ìì ìì 1RWýFRQQHFWHG

ìë ìë 0,;(5ý+, 0L[HUýWDQNýKLJKýVLJQDOýWRý,î2ýERDUG

ìê ìê 1RWýFRQQHFWHG

ìé ìé 1RWýFRQQHFWHG

ìè ìè 1RWýFRQQHFWHG

ìç ìç 906ý/2: 906ýORZýVLJQDOýWRýWKHý,î2ýERDUG

ìæ ìæ 1RWýFRQQHFWHG

ìå ìå 1RWýFRQQHFWHG

ìä ìä 1RWýFRQQHFWHG

ëí ëí 906ý+,*+ 906ýKLJKýVLJQDOýWRý,î2ýERDUG

ëì ëì 1RWýFRQQHFWHG

ëë ëë 1RWýFRQQHFWHG

õ&RQWLQXHGô
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7$%/(ýìíïêìýý/(9(/6ý,17(5)$&(ý%2$5'ý-3ìý&211(&725ýõ&RQWLQXHGô

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ëê ëê 1RWýFRQQHFWHG

ëé ëé ,1.ý/2: ,QNýUHVHUYRLUýORZýVLJQDOýWRý,î2ýERDUG

ëè ëè 1RWýFRQQHFWHG

ëç ëç 1RWýFRQQHFWHG

ëæ ëæ 1RWýFRQQHFWHG

ëå ëå 62/9(17ý/2: 6ROYHQWýUHVHUYRLUýORZýVLJQDOýWRý,î2ýERDUG

ëä ëä òìèý9 6XSSO\ýWRýOHYHOVýLQWHUIDFHýERDUG

êí êí íý9 6XSSO\ýWRýOHYHOVýLQWHUIDFHýERDUG

êì êì ðìèý9 6XSSO\ýWRýOHYHOVýLQWHUIDFHýERDUG

êë êë íý9 6XSSO\ýWRýOHYHOVýLQWHUIDFHýERDUG

êê êê *1'

êé êé *1'

7$%/(ýìíïêëýý/(9(/6ý,17(5)$&(ý%2$5'ý-3èý&211(&725

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ì íý9 0L[HUýORZýFRPPRQýSUREH

ë ë ëðêý9 0L[HUýORZýVLJQDOýSUREH

ê ê íý9 0L[HUý2.ýFRPPRQýSUREH

é é ëðêý9 0L[HUý2.ýVLJQDOýSUREH

è è íý9 0L[HUýKLJKýFRPPRQýSUREH

ç ç ëðêý9 0L[HUýKLJKýVLJQDOýSUREH

æ æ íý9 906ýORZýFRPPRQýSUREH

å å ëðêý9 906ýORZýVLJQDOýSUREH

ä ä íý9 906ýKLJKýFRPPRQýSUREH

ìí ìí ëðêý9 906ýKLJKýVLJQDOýSUREH
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7$%/(ýìíïêêýý/(9(/6ý,17(5)$&(ý%2$5'ý-3éý&211(&725

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ì íý9 ,QNýUHVHUYRLUýORZýFRPPRQýSUREH

ë ë ëðêý9 ,QNýUHVHUYRLUýORZýVLJQDOýSUREH

ê ê íý9 6ROYHQWýUHVHUYRLUýORZýFRPPRQýSUREH

é é ëðê 6ROYHQWýUHVHUYRLUýORZýVLJQDOýSUREH

è è íý9

ç ç íý9

æ æ íý9

å å íý9

7$%/(ýìíïêéýý/(9(/6ý,17(5)$&(ý%2$5'ý-3êý&211(&725

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ì 1RWýFRQQHFWHG

ë ë òYH 6WLUUHUýPRWRUýìýòYHýõPL[HUýWDQNô

ê ê ðYH 6WLUUHUýPRWRUýìýðYHýõPL[HUýWDQNô

é é òYH 6WLUUHUýPRWRUýëýòYHýõLQNýUHVHUYRLUô

è è ðYH 6WLUUHUýPRWRUýëýðYHýõLQNýUHVHUYRLUô
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NOTES:

1. All 470Ω resistors to be vitreous enamelled.

2. Fuses are 4000A breaking current, 240V fast type Belling Lee L754/PCB.

3. Zeners are 1N5360B.

4. Maintain infallible gap between input and outputs.

5. PCB to be conformally coated after assembly. CTI of PCB, solder resist and conformal coating to be not less than 175.

6.PCB minimum thickness to be 1.0 mm and minimum thickness of earth track copper to be 0.035 mm.
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-XQýäå ,VVXHýëïì
3DJHýìíïéå 3DUWý1Rïýêíçðíéííðìíê

)LJýìíïìçýý/HYHOVýLQWHUIDFHýERDUGýFLUFXLWýGLDJUDP
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368ýERDUG

ëä 7KHý368ýLVýDýVZLWFKPRGHýSRZHUýVXSSO\ýZLWKýWKHýIROORZLQJýJHQHUDOýVSHFLILFDWLRQVã

ëäïì ,QSXWýYROWDJHâýååý9$&ýWRýëçíý9$&ï

ëäïë ,QSXWýIUHTXHQF\âýéæý+]ýWRýçêý+]ï

ëäïê ,QUXVKýFXUUHQWýõFROGôâýìèý$ýDWýììèý9$&ñýêíý$ýDWýëêíý9$&ï

ëäïé 2SHUDWLQJýWHPSHUDWXUHâýíýWRýèíý&ï

ëäïè 6WRUDJHýWHPSHUDWXUHâýðëíýWRýåèý&ï

ëäïç &RROLQJâý)UHHýDLUýFRQYHFWLRQï

ëäïæ (IILFLHQF\âýåíøýW\SLFDOï

ëäïå +ROGXSýWLPHâýëíýPVï

ëäïä 2YHUYROWDJHýW\SHâýFURZEDUñýWULSýSRLQWýèïäý9ýWRýæý9ï

ëäïìí 2YHUORDGýSURWHFWLRQâý)ROGEDFNï

ëäïìì 6ZLWFKLQJýIUHTXHQF\âý!êíý.LORKHUW]ýõ.+]ôï

ëäïìë 'HVLJQHGýWRýFRPSO\ýZLWKâý8/éæåñýìíìëñý&6$ëëïëñý9'(íåíçï

ëäïìê (0,âý0HHWVý)&&ýFODVVýû%ûï

êí 7KHýRXWSXWýVSHFLILFDWLRQVýRIýWKHý368ýDUHýOLVWHGýLQý7DEOHýìíïêèï

7$%/(ýìíïêèýý368ý287387ý63(&,),&$7,216

6HULDO /RDG /LQHý5HJ /RDGý5HJ
2XWSXW 7ROHUDQFH 5LSSOH
9ROWDJH òîð 1RLVH

õìô õëô õêô õéô õèô õçô õæô õåô õäô
0LQ 5DWHG 0D[

ì òèý9 íïèý$ éý$ åý$ ìø èíPý9 ìø ìø

ë òìèý9 íý$ íïèý$ ìý$ ìíø ìííPý9 ëø åø

ê ðìèý9 íý$ íïèý$ ìý$ ìíø ìííPý9 ëø åø

é òëéý9 íïìý$ ëý$ ëïèý$ èø ìèíPý9 ìø èø
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õìô (DFKýRXWSXWýFDQýSURYLGHýXSý WRýDýPD[LPXPý ORDGñýEXWý WRWDOý ORDGýFDQQRW
H[FHHGýåèý:ýFRQWLQXRXVO\ï

õëô òèý9ýRXWSXWýLVýDGMXVWHGýWRýòîðýìøýDWýçíøýUDWHGýORDGýDWýIDFWRU\ï

õêô 7ROHUDQFHýLVýPHDVXUHGýZLWKýDOOýRXWSXWVýDWýçíøýUDWHGýORDGï

õéô /LQHýUHJXODWLRQýLVýPHDVXUHGýIURPýORZýOLQHýWRýKLJKýOLQHýDWýUDWHGýORDGï

õèô /RDGý UHJXODWLRQý LVýPHDVXUHGýE\ýòîðýéíøý ORDGýFKDQJHý IURPýçíøýUDWHG
ORDGñýDQGýDOOýRWKHUýRXWSXWVýLVýNHSWýDWýçíøýUDWHGýORDGï

õçô 5LSSOHýDQGýQRLVHýLVýPHDVXUHGýE\ýXVLQJýDýìëûýWZLVWHGýZLUHýWHUPLQDWHGýZLWK
Dýéæ))ýFDSDFLWRUï

õæô (IILFLHQF\ýLVýPHDVXUHGýDWýUDWHGýORDGï

õåô $OOýSDUDPHWHUVýH[FHSWýOLQHýUHJXODWLRQýDUHýVSHFLILHGýDWýììèîëêíý9$&ýLQSXWñ
UDWHGýORDGñýëè &ýDPELHQWïR



34

1 2

6

3
5

4
6

Mi and Si

Pi

6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïèì

([SDQVLRQýERDUG

êì 7KHýH[SDQVLRQýERDUGýõ)LJýìíïçýõëôôýõZKHQýILWWHGôýLVýPRXQWHGýRYHUýWKHý,î2ýERDUGýDQGýLQWHUIDFHV
WKHýSULQWHUýWRýRSWLRQý%ýV\VWHPýFRQQHFWLRQVïýý,WýFDQQRWýEHýILWWHGýWRýWKHýéèíý6Lïýý$ýFLUFXLWýGLDJUDP
LVýSURYLGHGýDWý)LJýìíïìåï

ì 368ýPRGXOH
ë ([SDQVLRQýERDUGýõRSWLRQDOô
ê &38ýERDUG
é ,î2ýERDUG
è /HYHOVýLQWHUIDFHýERDUGýõ3LýRQO\ô
ç ,QNýSXPSýPRWRUýGULYHUýERDUG

)LJýìíïçýý&RQWUROýHOHFWURQLFV
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&RQQHFWRUVýDQGýMXPSHUV

êë 7KHýH[SDQVLRQýERDUGýLVýFRQQHFWHGýWRýWKHý,î2ýERDUGýE\ýDQýLQWHUERDUGýFRQQHFWRUï

ì -XPSHUý:ë ìí &21B(;
ë 3(&ìB,1 ìì 32:(5
ê 3(&ìB287 ìë 6ì
é 6(1&B,1 ìê 02'(0
è 6(1&B287 ìé 2372B287
ç ëíP$ ìè 5(/$<6
æ 06*B% ìç -XPSHUý:ì
å 06*B$ ìæ &21B/$1
ä &21Bëêë ìå 56éåè

)LJýìíïìæý([SDQVLRQýERDUGýFRQQHFWRUVýDQGýMXPSHUV

êê 7KHý H[SDQVLRQý ERDUGý FRQQHFWRUVý DQGý MXPSHUVý DUHý OLVWHGý EHORZïý ý 3LQRXWý GHWDLOVý IRUý WKH
FRQQHFWRUVýDUHýOLVWHGýLQýWKHýDVVRFLDWHGýWDEOHVýõìíïêçýWRýìíïéäôï

êêïì :ëýõ)LJýìíïìæýõìôôýLVýXVHGýWRýWHUPLQDWHýDQý56éåèýQHWZRUNýFRQQHFWLRQï



6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïèê

êêïë 3(&ìB,1ýõëôýLVýFRQQHFWHGýWRýWKHýSURGXFWýVHQVRUýYLDýWKHýFRQQHFWRUýSDQHOýõ7DEOHýìíïêçôï

êêïê 3(&ìB287ýõêôýLVýFRQQHFWHGýWRýWKHý3(&ìýFRQQHFWRUýORFDWHGýRQýWKHý,î2ýERDUGýõ7DEOH
ìíïêæôï

êêïé 6(1&B,1ýõéôýLVýFRQQHFWHGýWRýDýVKDIWýHQFRGHUýYLDýWKHýFRQQHFWRUýSDQHOýõ7DEOHýìíïêåôï

êêïè 6(1&B287ýõèôýLVýFRQQHFWHGýWRýWKHý6(1&ýFRQQHFWRUýORFDWHGýRQýWKHý,î2ýERDUGýõ7DEOH
ìíïêäôï

êêïç ëíýP$ýõçôýLVýIRUýFRQQHFWLRQýWRýDýëíP$ýFXUUHQWýORRSýFRPPXQLFDWLRQVýOLQNýõ&20ëôýYLDýWKH
FRQQHFWRUýSDQHOýõ7DEOHýìíïéíôï

êêïæ 06*B$ýõåôýDQGý06*B%ýõæôýDUHý WKHýFRQQHFWRUVý IRUýåýRSWRýFRXSOHGý LQSXWVý IRUý%&'
PHVVDJHýVHOHFWýõ7DEOHVýìíïéìýDQGýìíïéëôï

êêïå &21Bëêëý õäôý LVý Dý VHULDOý FRPPXQLFDWLRQVý SRUWý ZKLFKý LVý FRQILJXUHGý IRUý WKHý 56ëêë
SURWRFROýDQGýLVýFRQQHFWHGýWRýWKHý&38ýERDUGýõ7DEOHýìíïéêôï

êêïä &21B(;ýõìíôýLVýDQýLQWHUERDUGýFRQQHFWRUýZKLFKýFRQQHFWVýWKHýH[SDQVLRQýERDUGýWRýWKH
,î2ýERDUGýõ7DEOHýìíïééôï

êêïìí 32:(5ýõììôýLVýIRUýFRQQHFWLRQýWRýDQýH[WHUQDOý368ýIRUýWKHýXVHýRIýVSHFLDOýPRGHPVï

êêïìì 6ìýõìëôýLVýDýéýSROHý',3ýVZLWFKýZKLFKýLVýXVHGýWRýVHWýWKHýH[SDQVLRQýERDUGýWRýFDWHUýIRUýWKH
IROORZLQJýPRGHPýFRQILJXUDWLRQVã

êêïììïì :LWKýìýDQGýéýVHWýWRý21ýDQGýëýDQGýêýVHWýWRý2))ñýSRZHUýLVýVXSSOLHGýWRýWKH
02'(0ýFRQQHFWRUýE\ý'&ýWRý'&ýFRQYHUWHUý8ìïýý7KLVýVHWWLQJýLVýIRUýXVHýZLWKýD
VWDQGDUGý:LOOHWWýPRGHPï

êêïììïë :LWKýìýDQGýéýVHWýWRý2))ýDQGýëýDQGýêýVHWýWRý21ñýDQýH[WHUQDOýSRZHUýVXSSO\ýLV
IHGýWRýWKHý02'(0ýFRQQHFWRUýYLDýSLQVýìýDQGýëýRIýWKHý32:(5ýFRQQHFWRUï

êêïììïê :LWKýìñýëñýêýDQGýéýVHWýWRýRQñýSRZHUýLVýVXSSOLHGýWRýWKHý02'(0ýFRQQHFWRUýIURP
8ìý õIRUýVWDQGDUGý:LOOHWWýPRGHPôïý ý$ýòìíý9ñýìèíýP$ýVXSSO\ý LVýDOVRýPDGH
DYDLODEOHýDWý SLQVýìýDQGýëýRIý WKHý32:(5ýFRQQHFWRUý IRUý XVHýZLWKýH[WHUQDO
VHQVRUVýHWFï

êêïìë 02'(0ý õìêôý LVý IRUý FRQQHFWLRQý WRý WKHý:LOOHWWý PRGHPñý ZKLFKý ILWVý GLUHFWO\ý RQWRý WKH
FRQQHFWRUýõ7DEOHýìíïéèôï

êêïìê 2372ð287ý õìéôý LVý WKHý FRQQHFWRUý IRUý éý XQFRPPLWWHGýRSWRý FRXSOHGýRXWSXWVý YLDý WKH
FRQQHFWRUýSDQHOýõ7DEOHýìíïéçôï

êêïìé 5(/$<6ýõìèôý LVý WKHýFRQQHFWRUý IRUý WKHýFKDQJHýRYHUýUHOD\VýRXWSXWýYLDý WKHýFRQQHFWRU
SDQHOýõ7DEOHýìíïéæôï
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-XQýäå ,VVXHýëïì
3DJHýìíïèé 3DUWý1Rïýêíçðíéííðìíê

êêïìè -XPSHUý:ìýõìçôýPXVWýEHýVHWýWRý$ýLIýDQý56éåèý/$1ýLVýWRýEHýXVHGýDQGýWRý%ýLIýDýëíýP$
FXUUHQWýORRSýLVýWRýEHýXVHGï

êêïìç &21B/$1ýõìæôýLVýIRUýFRQQHFWLRQýWRýWKHý&38ýERDUGýõ7DEOHýìíïéåôï

êêïìæ 56éåèý õìåôý LVý IRUý FRQQHFWLRQý WRý DQý 56éåèý FRPPXQLFDWLRQVý OLQNý õ&20ëôý YLDý WKH
FRQQHFWRUýSDQHOýõ7DEOHýìíïéäôï

7$%/(ýìíïýêçýý(;3$16,21ý%2$5'ý3(&ìB,1ý&211(&725

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ì 9'' 3RVLWLYHý'&ýVXSSO\ýWRýVHQVRU

ë ë ð 2XWSXWýIURPý3(&ì

ê ê 966 íý9ýFRPPRQ

7$%/(ýìíïêæýý(;3$16,21ý%2$5'ý3(&ìB287ý&211(&725

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ì 9'' 3RVLWLYHý'&ýVXSSO\ýWRýVHQVRU

ë ë ð 2XWSXWýIURPý3(&ì

ê ê 966 íý9ýFRPPRQ

7$%/(ýìíïêåýý(;3$16,21ý%2$5'ý6(1&B,1ý&211(&725

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ì 9'' 3RVLWLYHý'&ýVXSSO\ýWRýVKDIWýHQFRGHU

ë ë ð 2XWSXWý$ýIURPýVKDIWýHQFRGHU

ê ê ð 2XWSXWý%ýIURPýVKDIWýHQFRGHU

é é 966 íý9ýFRPPRQ

7$%/(ýìíïêäýý(;3$16,21ý%2$5'ý6(1&B287ý&211(&725

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ì 9'' 3RVLWLYHý'&ýVXSSO\ýWRýVKDIWýHQFRGHU

ë ë ð 2XWSXWý$ýIURPýVKDIWýHQFRGHU

ê ê ð 2XWSXWý%ýIURPýVKDIWýHQFRGHU

é é 966 íý9ýFRPPRQ
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïèè

7$%/(ýìíïéíýý(;3$16,21ý%2$5'ýëíP$ý&211(&725

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ì 7;ýò 7UDQVPLWýORRSýòYH

ë ë ð /LQNHGýWRýSLQýç

ê ê 5;ýò 5HFHLYHýORRSýòYH

é é ð /LQNHGýWRýSLQýå

è è 7;ýð 7UDQVPLWýORRSýðYH

ç ç ð /LQNHGýWRýSLQýë

æ æ 5;ýð 5HFHLYHýORRSýðYH

å å ð /LQNHGýWRýSLQýé

7$%/(ýìíïéìýý(;3$16,21ý%2$5'ý06*B$ý&211(&725

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ì GEí 'DWDýELWýí

ë ë íý9

ê ê GEì 'DWDýELWýì

é é íý9

è è GEë 'DWDýELWýë

ç ç íý9

æ æ GEê 'DWDýELWýê

å å íý9

7$%/(ýìíïéëýý(;3$16,21ý%2$5'ý06*B%ý&211(&725

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ì GEé 'DWDýELWýé

ë ë íý9

ê ê GEè 'DWDýELWýè

é é íý9

è è GEç 'DWDýELWýç

ç ç íý9

æ æ GEæ 'DWDýELWýæ

å å íý9
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-XQýäå ,VVXHýëïì
3DJHýìíïèç 3DUWý1Rïýêíçðíéííðìíê

7$%/(ýìíïéêýý(;3$16,21ý%2$5'ý&21Bëêëý&211(&725

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ì 7;' 7UDQVPLWýGDWD

ë ë '75 'DWDýWHUPLQDOýUHDG\

ê ê 5;' 5HFHLYHýGDWD

é é '&' 'DWDýFDUULHUýGHWHFW

è è &RPPRQ &RPPRQ

ç ç ð 1RWýXVHG

7$%/(ýìíïééýý(;3$16,21ý%2$5'ý&21B(;ý&211(&725

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ì 9&& òèý9ý'&

ë ëýWRýä GEíýWRýGEæ 'DWDýEXVýELWVýíýWRýæ

ê ìí ð ([WHUQDOýPHVVDJHýVHOHFW

é ìì ð 2SWRðLVRODWHGýRXWSXWýVHOHFW

è ìëýWRýìé ð 1RWýXVHG

ç ìè 7$&+2

æ ìç íý9

å ìæ íý9

ä ìå òëéý9

ìí ìä ð 1RWýXVHG

ìì ëí *1'

7$%/(ýìíïéèýý(;3$16,21ý%2$5'ý02'(0ý&211(&725

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ì 1RWýXVHG

ë ë 7;' 7UDQVPLWýGDWD

ê ê 5;' 5HFHLYHýGDWD

é éýWRýç 1RWýXVHG

è æ *URXQG

ç å '&' 'DWDýFDUULHUýGHWHFW

æ ä 3RVLWLYHýVXSSO\

å ìíýWRýìé 1RWýXVHG

ä ìè 3RVLWLYHýVXSSO\

ìí ìçýWRýìä 1RWýXVHG

ìì ëí '75 'DWDýWHUPLQDOýUHDG\

ìë ëìýWRýëè 1RWýXVHG
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïèæ

7$%/(ýìíïéçýý(;3$16,21ý%2$5'ý2372B287ý&211(&725

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ì íìò 2SWRðRXWSXWýìýòYH

ë ë íìð 2SWRðRXWSXWýìýðYH

ê ê íëò 2SWRðRXWSXWýëýòYH

é é íëð 2SWRðRXWSXWýëýðYH

è è íêò 2SWRðRXWSXWýêýòYH

ç ç íêð 2SWRðRXWSXWýêýðYH

æ æ íéò 2SWRðRXWSXWýéýòYH

å å íéð 2SWRðRXWSXWýéýðYH

7$%/(ýìíïéæýý(;3$16,21ý%2$5'ý5(/$<6ý&211(&725

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ì ð 5/ìýQRUPDOO\ýRSHQýFRQWDFW

ë ë ð 5/ìýQRUPDOO\ýFORVHGýFRQWDFW

ê ê ð 5/ìýFKDQJHRYHUýFRQWDFW

é é ð 5/ëýQRUPDOO\ýRSHQýFRQWDFW

è è ð 5/ëýQRUPDOO\ýFORVHGýFRQWDFW

ç ç ð 5/ëýFKDQJHRYHUýFRQWDFW

7$%/(ýìíïéåýý(;3$16,21ý%2$5'ý&21B/$1ý&211(&725

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ì 1RWýXVHG

ë ë 9&& òèý9ý'&

ê ê 5;'% 5HFHLYHýGDWD

é é 7;'% 7UDQVPLWýGDWD

è è '75 'DWDýWHUPLQDOýUHDG\

ç ç íý9 &RPPRQ

æ æýDQGýå 1RWýXVHG

7$%/(ýìíïéäýý(;3$16,21ý%2$5'ý56éåèý&211(&725

6HULDO 3LQý1Rï 6LJQDO )XQFWLRQ
õìô õëô õêô õéô

ì ì ðYH 'DWDý$

ë ë òYH 'DWDý%

ê ê &RPPRQ
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3DJHýìíïèå 3DUWý1Rïýêíçðíéííðìíê

)LJýìíïìåýý([SDQVLRQýERDUGýFLUFXLWýGLDJUDP
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïèä

(OHFWURQLFVýPRGXOHV

êé 7KHýIROORZLQJýHOHFWURQLFVýPRGXOHVýFRPSOHWHýWKHýHOHFWURQLFVýV\VWHPã

êéïì 7KHý([WUDý+LJKý7HQVLRQýõ(+7ôýPRGXOHýõ)LJýìíïìäýõéôôï

êéïë (OHFWURQLFVýFRPSDUWPHQWýFRROLQJýIDQýõëôï

êéïê ,QNýV\VWHPýSXPSýõìôï

êéïé )DQýIDLOXUHýFDUGýõëôï

êéïè 6WLUUHUýPRWRUVýõ3LýRQO\ôï

ì ,QNýV\VWHPýSXPS
ë )DQýIDLOXUHýFDUG
ê (OHFWURQLFVýFRPSDUWPHQWýFRROLQJýIDQ
é (+7ýPRGXOH

)LJýìíïìäýý3ULQWHUýHOHFWURQLFVýPRGXOHV



N

L

TB1

PSU

F1

F2
N

L

E

6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

-XQýäå ,VVXHýëïì
3DJHýìíïçí 3DUWý1Rïýêíçðíéííðìíê

(+7ýPRGXOH

êè 7KHý(+7ýPRGXOHýõ)LJýìíïìäýõêôôýJHQHUDWHVýWKHýH[WUDýKLJKýWHQVLRQýYROWDJHýUHTXLUHGýE\ýWKHýKLJK
YROWDJHýGHIOHFWRUýHOHFWURGHï

(OHFWURQLFVýFRPSDUWPHQWýFRROLQJýIDQ

êç 7KHýHOHFWURQLFVýFRPSDUWPHQWýFRROLQJýIDQýõ)LJýìíïìäýõëôôýEORZVýILOWHUHGýDLUýRYHUýWKHýHOHFWURQLFV
V\VWHPýWRýFRROýLWïýý7KHýIDQýLVýDOVRýXVHGýWRýGLOXWHýDQGýGLVSHUVHýYDSRXUýSURGXFHGýIURPýWKHýLQN
V\VWHPïýý$ýIDQýIDLOXUHýFDUGýõéôýPRQLWRUVýWKHýIORZýRIýFRROLQJýDLUýLQýWKHýILOWHUýFRPSDUWPHQWñýLIýWKH
IDQýIDLOVýWKHQýWKHýIORZýRIýFRROLQJýDLUýVWRSVñýWKLVýLVýGHWHFWHGýE\ýWKHýIDQýIDLOXUHýFDUGýZKLFKýRXWSXWV
DQýDODUPýVLJQDOýWRýWKHý&38ýYLDýWKHý,î2ýERDUGï

,QNýV\VWHPýSXPS

êæ 7KHýLQNýV\VWHPýSXPSýõ)LJýìíïìäýõìôôýSURYLGHVýWKHýIORZýRIýLQNýWRýGULYHýWKHýLQNýV\VWHPïýý7KH
PRWRUý LVý Dý EUXVKOHVVý'&ý W\SHý H[FHSWý RQýZKLWHý SLJPHQWHGý éçíý3LýPDFKLQHýZKLFKý XVHVý D
EUXVKHGýPRWRUïý7KHýSXPSýKHDGýLVýDýJHDUHGýW\SHýSURGXFLQJýLQNýIORZýIURPýWZRýURWDWLQJýPHVKHG
JHDUVï

0DLQVýLQSXWýFLUFXLW

êå 7KHý$&ýPDLQVýVXSSO\ýõ)LJýìíïëíôýLVýVXSSOLHGñýYLDýWKUHHýFRUHýFDEOHýWRýWKHýPDLQVýFRQQHFWRUýRQ
WKHýFRQQHFWRUýSDQHOïýý$WýWKHýPDLQVýFRQQHFWRUýWKHýOLYHýDQGýQHXWUDOýOLQHVýDUHýIHGýWRýWKHý2Qî2II
VZLWFKýYLDýDýILOWHUñýWKHýHDUWKýOLQHýLVýFRQQHFWHGýGLUHFWO\ýWRýDQýHDUWKýOXJýRQýWKHý368ïýý7KHýRXWSXW
IURPýWKHý2Qî2IIýVZLWFKýLVýIHGýWRýFRQQHFWRUý7%ìýRQýWKHý368ýYLDýIXVHVýìýDQGýëïýý)XVHýUDWLQJVýDUH
êïìèý$ýIRUýDýëëíîëéíý9ýVXSSO\ýDQGýèý$ýIRUýDýììíý9ýVXSSO\ï

)LJýìíïëíý0DLQVýLQSXWýFLUFXLW

%RWKýOLYHýDQGýQHXWUDOýOLQHVýDUHýSURWHFWHGýE\ýIXVHVï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïçì

,1.ý6<67(0

*HQHUDO

êä 7KHýLQNýV\VWHPýSURYLGHVýDýFRQWLQXRXVýVXSSO\ýRIýLQNýWRýWKHýSULQWKHDGýDWýWKHýFRUUHFWýSUHVVXUH
DQGýDWýWKHýFRUUHFWýWHPSHUDWXUHîYLVFRVLW\ýFRPELQDWLRQïýý7KHýLQNýV\VWHPýLVýKRXVHGýLQýWKHýSULQWHU
FDELQHWýDQGýWKHýFRPSRQHQWVýDUHýLQWHUFRQQHFWHGýE\ý37)(ýWXELQJïýý)LJýìíïëìýVKRZVýWKHýLQN
V\VWHPýFRPSRQHQWVï

ì ,QNýPDQLIROG ìí ,QNýV\VWHPýSXPS
ë 7RSýXSýPDQLIROG ìì 3UHðSXPSýILOWHU
ê 6ROHQRLGýYDOYHý9çýõ)HHGô ìë 0DLQýILOWHU
é 6ROHQRLGýYDOYHý9åýõ*XWWHUô ìê 7RSýXSýUHVHUYRLU
è 6ROHQRLGýYDOYHý9êýõ906ô ìé ,QNýUHVHUYRLU
ç 6ROHQRLGýYDOYHý9ìíýõ3XUJHô ìè 6ROHQRLGýYDOYHý9éýõ6ROYHQWý)OXVKô
æ )06 ìç 6ROHQRLGýYDOYHý9ìýõ7RSý8Sô
å 3UHVVXUHýWUDQVGXFHU ìæ 6ROHQRLGýYDOYHý9ëýõ,QNý7RSý8Sô
ä 0L[HUýWDQN

)LJýìíïëìýý,QNýV\VWHPýFRPSRQHQWV
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-XQýäå ,VVXHýëïì
3DJHýìíïçë 3DUWý1Rïýêíçðíéííðìíê

6ROHQRLGýYDOYHV

éí 7KHýIORZýRIýLQNýLQýWKHýLQNýV\VWHPýLVýFRQWUROOHGýE\ýæýVROHQRLGýRSHUDWHGýVSRROýYDOYHVïýý7KHýYDOYHV
õ)LJýìíïëëôýDUHýDOOýRIýWKHýVDPHýGHVLJQïýý7KHýYDOYHVýDUHýVLQJOHðDFWLQJñýRSHUDWHGýE\ýDQýHOHFWULFDO
DFWXDWRUýõVROHQRLGôýZLWKýVSULQJýUHWXUQïýý7KHýIORZýZLOOýEHýIURPýWKHýFRPPRQýSRUWýõ&ôýõêôýWRýWKH
QRUPDOO\ýRSHQýSRUWýõ5ôýõìôýZKHQýWKHýYDOYHýLVýQRWýHQHUJLVHGýõRIIôïýý:KHQýHQHUJLVHGýõRQôýWKHýIORZ
ZLOOýEHýIURPýWKHýFRPPRQýSRUWýWRýWKHýQRUPDOO\ýFORVHGýSRUWýõ3ôýõëôï

éíïì 7RSý8Sý9DOYHý9ìýõ)LJýìíïëìýõìçôôýFRQWUROVýWKHýIORZýRIýWRSýXSýIURPýWKHýWRSýXSýUHVHUYRLU
õìêôýWRýWKHýPL[HUýWDQNýõäôï

éíïë ,QNý7RSý8Sý9DOYHý9ëýõìæôýFRQWUROVýWKHýIORZýRIýLQNýIURPýWKHýLQNýUHVHUYRLUýõìéôýWRýWKHýPL[HU
WDQNýõäôï

éíïê 7KHý9LVFRVLW\ý0RQLWRULQJý6\VWHPýõ906ôý9DOYHý9êýõèôýFRQWUROVýWKHýIORZýRIýLQNýIURPýWKH
LQNýV\VWHPýWRýWKHý906ï

éíïé 6ROYHQWý)OXVKý9DOYHý9éýõìèôýFRQWUROVýWKHýIORZýRIýWRSýXSýIURPýWKHýWRSýXSýUHVHUYRLUýWRýWKH
QR]]OHýZKHQýIOXVKLQJýLHñýZKHQýWKHý6WRSý-HWýVHTXHQFHýLVýLQLWLDWHGï

éíïè )HHGý9DOYHý9çýõêôýFRQWUROVýWKHýIORZýRIýLQNýWRýWKHýQR]]OHýIRUýSULQWLQJï

éíïç *XWWHUý9DOYHý9åýõéôýFRQWUROVýWKHýIORZýRIýLQNýIURPýWKHýJXWWHUýEDFNýWRýWKHýPL[HUýWDQNýRU
IURPýWKHýQR]]OHýUHWXUQýõYLDýYDOYHý9ìíôýWRýWKHýPL[HUýWDQNï

éíïæ 3XUJHý9DOYHý9ìíýõçôýFRQWUROVýWKHýIORZýRIýLQNýIURPýWKHýQR]]OHýUHWXUQýWRýWKHýPL[HUýWDQNýõYLD
YDOYHý9åôï

ì 1RUPDOO\ýRSHQýSRUWýõ5ô
ë 1RUPDOO\ýFORVHGýSRUWýõ3ô
ê &RPPRQýSRUWýõ&ô

)LJýìíïëëýý6ROHQRLGýYDOYH
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3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïçê

7RSýXSýDQGýLQNýUHVHUYRLUV

éì 7KHý LQNýDQGý WRSýXSý UHVHUYRLUVý õ)LJýìíïëìý õìéñýìêôôýDUHýRIýVLPLODUýGHVLJQýDQGýHDFKýKDYHýD
FDSDFLW\ýRIýìïëýOLWUHVïýý/RFDWHGýRQýWKHýWRSýRIýHDFKýUHVHUYRLUýLVýDýPDQLIROGýõìñëôýZKLFKýFRQVLVWýRI
WKHýPRXQWLQJýSRLQWVý IRUý WKHýVROHQRLGýYDOYHVý õìýYDOYHýRQý WKHý LQNýPDQLIROGýëýRQý WKHý WRSýXS
PDQLIROGôýDQGý WKHý ILOOHUý WXEHý IRUý WRSýXSýRUý LQNïý(DFKýUHVHUYRLUýKRXVHVýDQý LQWHUQDOý ORZý OHYHO
VHQVRUï

,QNýV\VWHPýILOWHUV

éë 7KHýLQNýV\VWHPýKDVýWZRýILOWHUVã

éëïì 7KHýSUHðSXPSýILOWHUýõ)LJýìíïëìýõììôôýLVýDýéíýPLFURQýILOWHUýZKLFKýILOWHUVýWKHýLQNýIURPýWKH
PL[HUýWDQNýEHIRUHýLWýHQWHUVýWKHýSXPSï

éëïë 7KHýPDLQýILOWHUýõìëôýLVýDýèýPLFURQýRUýëíýPLFURQýõ3LýRQO\ôýDEVROXWHýILOWHUýZKLFKýILOWHUVýWKH
LQNýIURPýWKHýSXPSýEHIRUHýLWýHQWHUVýWKHýGHOLYHU\ýVLGHýRIýWKHýLQNýV\VWHPï

)OXLGýPDQDJHPHQWýV\VWHPýõ)06ô

éê 7KHý)06ýõ)LJýìíïëìýõæôôýKDVýVROHQRLGýYDOYHVý9êýõèôñý9çýõêôñý9åýõéôýDQGý9ìíýõçôýH[WHUQDOO\
PRXQWHGýRQýLWïýý,WýKRXVHVýWKHýIROORZLQJýFRPSRQHQWVã

éêïì 0L[HUýWDQNýõ)LJýìíïëêýõéôôï

éêïë 0L[HUýWDQNýOHYHOýKLJKýVHQVRUýõæôï

éêïê 0L[HUýWDQNýOHYHOý2.ýVHQVRUýõçôï

éêïé 0L[HUýWDQNýOHYHOýORZýVHQVRUýõèôï

éêïè 0L[HUýWDQNýLQNýWHPSHUDWXUHýVHQVRUýõåôï

éêïç 9LVFRVLW\ý0RQLWRULQJý6\VWHPýõ906ôýõìôï

9LVFRVLW\ý0RQLWRULQJý6\VWHPýõ906ô

éé 7KHý906ýFRQVWDQWO\ýPRQLWRUVýWKHýYLVFRVLW\ýRIýWKHýLQNýLQýWKHýV\VWHPïýý7KLVýLVýGRQHýE\ýILOOLQJýD
906ýFKDPEHUýZLWKýLQNýDQGýWLPLQJýKRZýORQJýLWýWDNHVýWKHýLQNýWRýGUDLQýIURPýWKHýFKDPEHUïýý+LJK
DQGýORZýOHYHOVýVHQVRUVýõ)LJýìíïëêýõëôýDQGýõêôôýLQýWKHýFKDPEHUýGHWHFWýZKHQýLWýLVýIXOOýDQGýHPSW\ï

,QNýV\VWHPýSXPS

éè 7KHýLQNýV\VWHPýSXPSýõ)LJýìíïëìýõìíôôýLVýDýURWDU\ýJHDUýSXPSñýGULYHQýE\ýDýEUXVKOHVVýPRWRU
õEUXVKHGýPRWRUýILWWHGýWRýZKLWHýSLJPHQWHGýéçíý3LôñýZKLFKýSURYLGHVýLQNýV\VWHPýSUHVVXUHï
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-XQýäå ,VVXHýëïì
3DJHýìíïçé 3DUWý1Rïýêíçðíéííðìíê

9HQWXUL

éç $ýYHQWXULñýORFDWHGýLQýWKHýWRSýRIýWKHý)06ñýJHQHUDWHVýDýYDFXXPýDWýWKHýSULQWKHDGýQR]]OHýRUýJXWWHU
DVýUHTXLUHGýE\ýWKHýLQNýV\VWHPï

3UHVVXUHýWUDQVGXFHU

éæ $ýSUHVVXUHýWUDQVGXFHUýõ)LJýìíïëìýõåôôýPRQLWRUVýWKHýLQNýV\VWHPýSUHVVXUHïýý7KHýSUHVVXUHýUHDGLQJ
LVýIHGýWRýWKHý&38ýYLDýWKHý,î2ýERDUGï

ì 906
ë 906ýKLJKýOHYHOýVHQVRU
ê 906ýORZýOHYHOýVHQVRU
é 0L[HUýWDQN
è 0L[HUýWDQNýOHYHOýORZýVHQVRU
ç 0L[HUýWDQNýOHYHOý2.ýVHQVRU
æ 0L[HUýWDQNýOHYHOýKLJKýVHQVRU
å 7HPSHUDWXUHýVHQVRU

)LJýìíïëêýý)06ýFRPSRQHQWVýõ6LýDQGý0Lô
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïçè

ì 0L[HUýWDQNýZHDUýSODWH
ë 0L[HUýWDQNýVWLUUHUýEDU
ê ,QNýUHVHUYRLUýVWLUUHUýEDU
é ,QNýUHVHUYRLUýVWLUUHUýPRWRU
è 0L[HUýWDQNýVWLUUHUýPRWRU

)LJýìíïëéýý3LýVWLUUHUýFRPSRQHQWV
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-XQýäå ,VVXHýëïì
3DJHýìíïçç 3DUWý1Rïýêíçðíéííðìíê

6WLUUHUýPRWRUVýõ3Lô

éå 0DJQHWLFýVWLUUHUýEDUVýDUHýILWWHGýWRýWKHýPL[HUýWDQNýõ)LJýìíïëéýõëôôýDQGýLQNýUHVHUYRLUýõêôýWRýDJLWDWH
WKHýFRQWHQWVýRIýWKHýUHFHSWDFOHVýVRýWKDWýWKHýSDUWLFOHVýRIýLQNýGRýQRWýVHWWOHïýý7KHýPL[HUýWDQNýLVýILWWHG
ZLWKýDýZHDUýSODWHýõìôýWRýPLQLPLVHýWKHýHIIHFWVýRIýWKHýVWLUUHUýEDUýURWDWLQJýDWýWKHýEDVHýRIýWKHýWDQNï

éä 7KHýVWLUUHUýEDUVýDUHýURWDWHGýE\ýWKHýPDJQHWLFýILHOGVýIURPýWKHýLQNýUHVHUYRLUýVWLUUHUýPRWRUýõéôýDQG
WKHýPL[HUýWDQNýVWLUUHUýPRWRUýORFDWHGýXQGHUýWKHýWDQNïýý7KHýVWLUUHUýPRWRUVýDUHýVXSSOLHGýIURPýWKH
OHYHOVýLQWHUIDFHýERDUGýõ3DUDýëèýWRýëåôýFRQQHFWRUý-3êñýSLQVýëýõUHGýFDEOHýõòYHôôýDQGýêýõZKLWH
FDEOHýõðYHôôýVXSSO\ýWKHýPL[HUýWDQNýVWLUUHUýPRWRUñýSLQVýéýõEOXHýFDEOHýõòYHôôýDQGýèýõEODFNýFDEOHýõð
YHôôýVXSSO\ýWKHýLQNýUHVHUYRLUýVWLUUHUýPRWRUï

35,17(5ý23(5$7,21

èí 3ULQWHUýRSHUDWLRQýLVýGHVFULEHGýLQýWZRýSDUWVã

èíïì 3ULQWKHDGï

èíïë ,QNýV\VWHPï

3ULQWKHDG

*HQHUDO

èì 7KUHHý W\SHVýRIý SULQWKHDGýDUHý ILWWHGý WRý WKHýéííý VHULHVýRIý SULQWHUVïý ý 7KHý6LýPRGHOVýXVHý WKH
VWDQGDUGýSULQWKHDGñý WKHý0LýPRGHOýXVHVýDýPLFURýSULQWKHDGýDQGý WKHý3LýPRGHOýXVHVýDý ODUJHU
QR]]OHýWRýDFFRPPRGDWHýWKHýSDUWLFOHýVL]HýRIýSLJPHQWHGýLQNïýý7KHýSULQFLSOHýRIýRSHUDWLRQýLVýWKH
VDPHý IRUý DOOý W\SHVý EXWý WKHUHý DUHý PLQRUý GLIIHUHQFHVý LQý WKHý FRQVWUXFWLRQý DQGý RSHUDWLQJ
SDUDPHWHUVïýý7KHVHýZLOOýEHýSRLQWHGýRXWýLQýWKHýIXQFWLRQDOýGHVFULSWLRQýWKDWýIROORZVï

,QNýMHWýLQIRUPDWLRQ

èë $QýHOHFWULFDOO\ý FRQGXFWLYHý LQNý LVý VXSSOLHGýXQGHUýSUHVVXUHýE\ý WKHý LQNýV\VWHPý WRý WKHýQR]]OH
DVVHPEO\ýõ)LJýìíïëèýõëôôýYLDýWKHýLQNýIHHGýSLSHýõêôïýý$QýLQNýVWUHDPýLVýIRUPHGýDVýWKHýLQNýLVýIRUFHG
RXWýRIýWKHýQR]]OHýMHWýRULILFHýõìôïýý$ýPRGXODWLRQýVLJQDOýLVýDSSOLHGýWRýDýFHUDPLFýWUDQVGXFHUýõéô
ZKLFKý LVýERQGHGý WRý WKHýQR]]OHýDVVHPEO\ïý ý7KHý WUDQVGXFHUýFDXVHVý WKHýQR]]OHýDVVHPEO\ý WR
YLEUDWHýORQJLWXGLQDOO\ñýEUHDNLQJýXSýWKHýLQNýVWUHDPýLQWRýGURSOHWVñýDýVPDOOýGLVWDQFHýDZD\ýõWKH
EUHDNýXSýSRLQWôýIURPýWKHýQR]]OHýMHWýRULILFHïýý7KHýIUHTXHQF\ýRIýPRGXODWLRQýRQýDýVWDQGDUGý6LýDQG
3LýSULQWKHDGýLVýæçïåýN+]ýRUýìëíýN+]ýIRUýDýPLFURýSULQWKHDGïýý$ýPLFURýSULQWKHDGýKDVýDýGDPSLQJ
PDVVýDWWDFKHGýWRýWKHýUHDUýRIýWKHýWUDQVGXFHUýWRýPHFKDQLFDOO\ý¨WXQH©ýWKHýQR]]OHýDVVHPEO\ýWRýWKH
KLJKHUýPRGXODWLRQýIUHTXHQF\ï

èê 7KHýLQNýGURSOHWVýDUHýSURGXFHGýDWýWKHýVDPHýUDWHýDVýWKHýPRGXODWLRQýIUHTXHQF\ñýDUHýXQLIRUPýLQ
VL]HýDQGýVHSDUDWHGýE\ýHTXDOýGLVWDQFHVïýý7KHýGURSOHWVýSURGXFHGýE\ýDýPLFURýKHDGýDUHýVPDOOHU
WKDQýWKRVHýSURGXFHGýE\ýDýVWDQGDUGýKHDGïýý7KLVýLVýEHFDXVHýWKHýQR]]OHýRULILFHýGLDPHWHUýLVýêè
PLFURQVýFRPSDUHGýZLWKýçíýPLFURQVýRQýDýVWDQGDUGýKHDGýRUýæíýPLFURQVýRQýDý3LýSULQWKHDGï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïçæ

ì 1R]]OHýMHWýRULILFH é &HUDPLFýWUDQVGXFHU
ë 1R]]OHýDVVHPEO\ è 9LEUDWLRQýGLUHFWLRQ
ê ,QNýIHHGýSLSH

)LJýìíïëèýý,QNýMHWýIRUPDWLRQ

'URSOHWýFKDUJLQJ

èé 7KHýFKDUJHýHOHFWURGHýõ)LJýìíïëçýõìôôýLVýSRVLWLRQHGýDWýWKHýEUHDNýXSýSRLQWýRIýWKHýLQNýVWUHDPýDQG
H[WHQGVýIRUýVHYHUDOýGURSVýHLWKHUýVLGHýRIýLWïýý7KLVýDOORZVýDýWROHUDQFHýIRUýEUHDNýXSýSRVLWLRQýDQG
VKLHOGVý WKHý LQNý VWUHDPý IURPý WKHý LQIOXHQFHý RIý WKHý RWKHUý HOHFWURVWDWLFý ILHOGVïý ý 7KHý GLVWDQFH
EHWZHHQýWKHýQR]]OHýDVVHPEO\ýõëôýDQGýWKHýFKDUJHýHOHFWURGHýRQýDýPLFURýKHDGýLVýPXFKýVKRUWHU
õíïèýPPôýWKDQýRQýDýVWDQGDUGýKHDGýõëýPPôïýý7KLVýLVýEHFDXVHýWKHýEUHDNýXSýSRLQWýRIýWKHýLQN
VWUHDPý LVýPXFKýQHDUHUý WRý WKHýQR]]OHýGXHý WRý WKHýKLJKHUýPRGXODWLRQý IUHTXHQF\ýDQGýVPDOOHU
QR]]OHýMHWýRULILFHï

ì &KDUJHýHOHFWURGH
ë 1R]]OHýDVVHPEO\

)LJýìíïëçýý&KDUJHýHOHFWURGH
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-XQýäå ,VVXHýëïì
3DJHýìíïçå 3DUWý1Rïýêíçðíéííðìíê

èè 7KHý LQNý VWUHDPý DQGý WKHý FKDUJHý HOHFWURGHý FDQý EHý FRQVLGHUHGý DVý WKHý WZRý HOHFWURGHVý RIý D
FDSDFLWRUïýý%\ýUDLVLQJýWKHýFKDUJHýHOHFWURGHýWRýDýVSHFLILFýSRVLWLYHýYROWDJHýõZLWKýDýFKDUJHýSXOVHô
WKHýVHFWLRQýRIýWKHýLQNýV\VWHPýZLWKLQýWKHýFKDUJHýHOHFWURGHýZLOOýKDYHýDýQHJDWLYHýFKDUJHýLQGXFHG
RQýLWïýý:KHQýDýGURSýRIýLQNýWKHQýEUHDNVýIURPýWKHýMHWýLWýZLOOýKDYHýWUDSSHGýRQýLWýDýFKDUJHýGLUHFWO\
SURSRUWLRQDOýWRýWKDWýRQýWKHýFKDUJHýHOHFWURGHïýý,IýWKHýSRVLWLYHýYROWDJHýLVýWKHQýUHPRYHGýIURPýWKH
FKDUJHýHOHFWURGHñýWKHýQHJDWLYHýFKDUJHýRQýWKHýMHWýZLOOýGLVFKDUJHýWKURXJKýWKHýLQNýMHWýDQGýQR]]OH
DVVHPEO\ýWRýJURXQGïýý+RZHYHUñýWKHýGURSýRIýLQNýZKLFKýKDVýEHFRPHýGHWDFKHGýIURPýWKHýMHWýFDQQRW
GLVFKDUJHýDVýLWýQRýORQJHUýKDVýDýFRQGXFWLYHýSDWKýWRýJURXQGï

'URSOHWýGHIOHFWLRQ

èç $IWHUýSDVVLQJýWKURXJKýWKHýFKDUJHýHOHFWURGHýWKHýGURSOHWýVWUHDPýSDVVHVýWKURXJKýDQýHOHFWURVWDWLF
ILHOGýPDLQWDLQHGýE\ýWKHýGHIOHFWRUýHOHFWURGHVýZKLFKýDUHýFRQQHFWHGýWRýDýKLJKýWHQVLRQýVXSSO\
õW\SLFDOO\ýçýN9ôïýý7KHýQHJDWLYHO\ýFKDUJHGýGURSOHWVýDUHýGHIOHFWHGýE\ýWKHýILHOGýWRZDUGVýWKHýKLJK
YROWDJHýGHIOHFWRUýHOHFWURGHýõ)LJýìíïëæýõèôôïýý7KHýGLVWDQFHýDýGURSýLVýGHIOHFWHGýLVýSURSRUWLRQDOýWR
WKHýFKDUJHýFDUULHGñýZKLFKýLVýLQýWXUQýSURSRUWLRQDOýWRýWKHýYROWDJHýDSSOLHGýWRýWKHýFKDUJHýHOHFWURGH
ZKHQýWKHýGURSýEHFDPHýGHWDFKHGýIURPýWKHýLQNýMHWï

ì *XWWHU è +LJKýYROWDJHýGHIOHFWRUýHOHFWURGH
ë 'URSOHWýSDWKýWRýJXWWHU ç 'HIOHFWHGýGURSOHWýSDWK
ê *URXQGýSRWHQWLDOýGHIOHFWRUýHOHFWURGH æ 6XEVWUDWH
é (+7ýEORFN

)LJýìíïëæýý'URSOHWýGHIOHFWLRQ

èæ 7KHýFKDUJHGýGURSOHWVýRQFHýGHIOHFWHGýõçôýOHDYHýWKHýSULQWKHDGýWRýIRUPýFKDUDFWHUVýLQýDýGRWýPDWUL[
IRUPDWýRQýWKHýVXEVWUDWHýõæôïýý'URSOHWVýZKLFKýDUHýQRWýUHTXLUHGýIRUýSULQWLQJýDUHýQRWýFKDUJHGýDQG
DUHýWKHUHIRUHýQRWýGHIOHFWHGýõëôïýý7KH\ýFRQWLQXHýLQWRýWKHýJXWWHUýõìôýZKHUHýWKH\ýDUHýUHWXUQHGýWR
WKHýLQNýUHVHUYRLUï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïçä

èå ,QýWKHýPLFURýSULQWKHDGýWKHý(+7ýEORFNýõéôýLVýVKRUWHUýWKDQýWKHýRQHýLQýDýVWDQGDUGýKHDGïýý2YHUDOOñ
WKHýPLFURýSULQWKHDGýLVýVKRUWHUýE\ýëíýPPïýý7KHUHýLVýDOVRýDýVPDOOHUýWKURZýGLVWDQFHýEHWZHHQýWKH
SULQWKHDGýDQGýWKHýVXEVWUDWHïýý7KHýORZHUýPDVVýRIýWKHýGURSOHWVñýVKRUWHUýKHDGýDQGýWKURZýGLVWDQFHñ
PHDQý WKDWý WKHý LQNMHWý LVý GHIOHFWHGý OHVVý DQGý WKDWý VPDOOHUñý KLJKHUý GHILQLWLRQý FKDUDFWHUVý DUH
SURGXFHGï

,QNýV\VWHP

*HQHUDO

èä 7KHýIXQFWLRQVýRIýWKHýLQNýV\VWHPýDUHýDVýIROORZVã

èäïì 'HOLYHUýLQNýWRýWKHýQR]]OHýDWýDýFRQVWDQWýSUHVVXUHýDQGýWHPSHUDWXUHï

èäïë (QVXUHýVXIILFLHQWýLQNýDQGýVROYHQWýDUHýDYDLODEOHï

èäïê (QVXUHýWKDWýWKHýLQNýLVýNHSWýDWýDýYLVFRVLW\ýYDOXHýFRUUHVSRQGLQJýWRýWKHýLQNýWHPSHUDWXUHýDQG
WKHýW\SHýRIýLQNýLQýXVHï

èäïé *HQHUDWHýDýYDFXXPýIRUýJXWWHUýVXFWLRQï

2SHUDWLRQ

çí 7KHýSXPSýGUDZVýLQNýIURPýWKHýPL[HUýWDQNýDQGýFLUFXODWHVýLWýURXQGýDýV\VWHPýGLYLGHGýLQWRýVHYHUDO
SDWKVïýý$IWHUýFLUFXODWLRQýWKHýXQXVHGýLQNýLVýUHWXUQHGýWRýWKHýPL[HUýWDQNï

&LUFXODWLRQýHQVXUHVýWKDWýWKHýLQNýUHPDLQVýWKRURXJKO\ýPL[HGýDQGýDQ\ýDGGLWLRQýRI
LQNýRUýVROYHQWýZLOOýEHýUDSLGO\ýPL[HGýLQï

çì )LOWHUHGýLQNýLVýIHGýIURPýWKHýSXPSýWRýWKUHHýVXEðV\VWHPVï

çìïì 7KHý906ï

çìïë 7KHýSULQWKHDGýQR]]OHï

çìïê 7KHýYHQWXULñýZKLFKýDSSOLHVýDýYDFXXPýWRýWKHýQR]]OHýRUýWKHýJXWWHUýWRýSHUIRUPýWKHýIROORZLQJ
RSHUDWLRQVï

çìïêïì 7RýUHPRYHýGHEULVýIURPýWKHýQR]]OHýGXULQJýIOXVKLQJï

çìïêïë 7RýGUDZýVROYHQWýWKURXJKýWKHýXPELOLFDOýWXEHVýõWKXVýFOHDQLQJýWKHPôýGXULQJýVKXW
GRZQï

çìïêïê 7RýFROOHFWýQRQðGHIOHFWHGýLQNýGURSOHWVñýYLDýWKHýJXWWHUñýZKHQýSULQWLQJï

çë 7KHýUHWXUQHGýLQNýRUýVROYHQWýLVýIHGýEDFNýWRýWKHýPL[HUýWDQNýYLDýDýEDIIOHýWRýUHGXFHýIURWKLQJï
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,Qý WKHý IROORZLQJýGLDJUDPVý õ)LJýìíïëåý WRý)LJýìíïêéôý LQNýDQGýVROYHQWý IORZýDUH
UHSUHVHQWHGýDVýIROORZVã

 ý,QNýIORZ

 ý6ROYHQWýIORZ

9LVFRVLW\ý0RQLWRULQJý6\VWHPýõ906ôýVHTXHQFH

çê :KHQHYHUýWKHýMHWýLVýUXQQLQJýDQGýbýGLVSOD\Vý6723ý-(7ñýWKHýYLVFRVLW\ýRIýWKHýLQNýLVýFKHFNHGýE\
WKHý906ïýý7KLVýSURFHGXUHýLVýDVýIROORZVã

çêïì 6ROHQRLGýYDOYHý9êýRSHQVýGLUHFWLQJýLQNýLQWRýWKHý906ýFKDPEHUñýZKLFKýLVýDQýLQWHJUDOýSDUW
RIýWKHý)06ýõ)LJýìíïëåýVKHHWýìôï

)LJýìíïëåýý906ýVHTXHQFHýVKHHWýì
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïæì

çêïë ,QNýIORZVýLQWRýWKHý906ýFKDPEHUýYLDý9êýDQGýUHVWULFWRUý5ìýXQWLOýWKHýKLJKýOHYHOýVHQVRUýLV
FRYHUHGïýý$WýWKLVýSRLQWý9êýFORVHVñýVWRSSLQJýWKHýIORZýRIýLQNýLQWRýWKHýFKDPEHUýõ)LJýìíïëå
VKHHWýëôï

)LJýìíïëåýý906ýVHTXHQFHýVKHHWýë

çêïê 7KHýLQNýIORZVýRXWýRIýWKHýFKDPEHUýWKURXJKýDýODUJHýUHVWULFWRUýLQWRýWKHýPL[HUýWDQNýXQWLOýWKH
ORZýOHYHOýVHQVRUýLVýXQFRYHUHGïýý7KHý&38ýLQýWKHýHOHFWURQLFVýV\VWHPýPHDVXUHVýWKHýWLPH
WKDWýWKLVýWDNHVïýý9êýHQHUJLVHVýDQGýWKHýFKDPEHUýVWDUWVýWRýILOOýDJDLQýõ)LJýìíïëåýVKHHWýêôï

)LJýìíïëåýý906ýVHTXHQFHýVKHHWýê



6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

-XQýäå ,VVXHýëïì
3DJHýìíïæë 3DUWý1Rïýêíçðíéííðìíê

çêïé 7KHýWLPHýWDNHQýIRUýWKHýLQNýWRýUXQýRXWýRIýWKHýFKDPEHUýLVýGHSHQGHQWýRQýLWVýYLVFRVLW\âýWKH
WKLFNHUýWKHýLQNñýWKHýORQJHUýLWýZLOOýWDNHýWRýGUDLQïýý7KHýYLVFRVLW\ýRIýWKHýLQNýLVýDIIHFWHGýE\
VROYHQWýORVVýGXULQJýQRUPDOýPDFKLQHýRSHUDWLRQýDVýZHOOýDVýE\ýLWVýWHPSHUDWXUHýZKLFKýLV
PRQLWRUHGýE\ýDýVHQVRUýLQýWKHýPL[HUýWDQNï

çêïè 7KHý&38ýFRPSDUHVýWKHýWLPHýWDNHQýIRUýWKHýLQNýWRýGUDLQýDJDLQVWýDýYDOXHýFDOFXODWHGýE\ýWKH
VRIWZDUHïý ý7KHýVRIWZDUHý WDNHVý LQWRýDFFRXQWý WKHý W\SHýRIý LQNý õHQWHUHGýGXULQJýV\VWHP
FDOLEUDWLRQôýDQGýLWVýWHPSHUDWXUHï

çêïç ,IýWKHýLQNýLVýWRRýWKLFNýõLHýWKHýWLPHýWRýGUDLQýLVýORQJHUýWKDQýWKHýFDOFXODWHGýYDOXHôýVROHQRLG
YDOYHý9ìýRSHQVïýý7KHýSXPSýGUDZVýVROYHQWýIURPýWKHýWRSýXSýUHVHUYRLUñýDGGLQJýLWýLQýVPDOO
GRVHVýWRýWKHýPL[HUýWDQNýHYHU\ýëQGý906ýF\FOHýXQWLOýWKHýYLVFRVLW\ýLVýFRUUHFWýõVHHý3DUDýçêôï

çêïæ 7KHýYLVFRVLW\ýPRQLWRULQJýVHTXHQFHýLVýUHSHDWHGýHDFKýWLPHýWKDWýWKHýORZýOHYHOýVHQVRUýLQ
WKHý906ýFKDPEHUýLVýXQFRYHUHGï

,QNýLVýRQO\ýDGGHGýWRýWKHýPL[HUýWDQNýZKHQýWKHýWDQNýOHYHOýLVýEHORZýWKHý2.ýOHYHO
VHQVRUï



V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

= PORT CLOSED

INK
RESERVOIR

MIXER TANK

V2

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
PRE-PUMP
FILTER

MAIN
FILTER

VENTURI

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

= PORT CLOSED

INK
RESERVOIR

MIXER TANK

V2

SUCTION

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
PRE-PUMP
FILTER

MAIN
FILTER

VENTURI

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïæê

&OHDQýVWDUWýMHWýVHTXHQFH

çé :KHQýWKHýVWDUWýMHWýVHTXHQFHýLVýLQLWLDWHGýWKHýIROORZLQJýDXWRPDWLFDOO\ýWDNHVýSODFHã

çéïì ,QNýV\VWHPýSUHVVXUHýVHWýWRýéýEDUýõ)LJýìíïëäýVKHHWýìôï

)LJýìíïëäýýý&OHDQýVWDUWýMHWýVHTXHQFHýVKHHWýì

çéïë $IWHUýìèýVHFRQGVýJXWWHUýYDOYHý9åýHQHUJLVHVýõ)LJýìíïëäýVKHHWýëôï

)LJýìíïëäýý&OHDQýVWDUWýMHWýVHTXHQFHýVKHHWýë



V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

= PORT CLOSED

INK
RESERVOIR

MIXER TANK

V2

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
PRE-PUMP
FILTER

MAIN
FILTER

VENTURI

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

HEAD
HEATER

PRE-HEAD
FILTER

V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

= PORT CLOSED

INK
RESERVOIR

MIXER TANK

V2

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
PRE-PUMP
FILTER

MAIN
FILTER

VENTURI

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

HEAD
HEATER

PRE-HEAD
FILTER

6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

-XQýäå ,VVXHýëïì
3DJHýìíïæé 3DUWý1Rïýêíçðíéííðìíê

çéïê $IWHUýìýVHFRQGýIHHGýYDOYHý9çýHQHUJLVHVñýëèíPVýODWHUýWKHýPRGXODWLRQýVLJQDOýWXUQVýRQ
õ)LJýìíïëäýVKHHWýêôï

)LJýìíïëäýý&OHDQýVWDUWýMHWýVHTXHQFHýVKHHWýê

çéïé $IWHUýìíýVHFRQGVýSXUJHýYDOYHý9ìíýHQHUJLVHVýõ)LJýìíïëäýVKHHWýéô

)LJýìíïëäýý&OHDQýVWDUWýMHWýVHTXHQFHýVKHHWýé



V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

= PORT CLOSED

INK
RESERVOIR

MIXER TANK

V2

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
PRE-PUMP
FILTER

MAIN
FILTER

VENTURI

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

HEAD
HEATER

PRE-HEAD
FILTER

V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

= PORT CLOSED

INK
RESERVOIR

MIXER TANK

V2

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
PRE-PUMP
FILTER

MAIN
FILTER

VENTURI

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

HEAD
HEATER

PRE-HEAD
FILTER

6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïæè

çéïè $IWHUýìýVHFRQGýJXWWHUýYDOYHý9åýGHðHQHUJLVHVýõ)LJýìíïëäýVKHHWýèôï

)LJýìíïëäýý&OHDQýVWDUWýMHWýVHTXHQFHýVKHHWýè

çéïç $IWHUýDýIXUWKHUýèíPVýJXWWHUýYDOYHý9åýHQHUJLVHVýõ)LJýìíïëäýVKHHWýçôï

)LJýìíïëäýý&OHDQýVWDUWýMHWýVHTXHQFHýVKHHWýç



V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

= PORT CLOSED

INK
RESERVOIR

MIXER TANK

V2

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
PRE-PUMP
FILTER

MAIN
FILTER

VENTURI

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

HEAD
HEATER

PRE-HEAD
FILTER

V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

= PORT CLOSED

INK
RESERVOIR

MIXER TANK

V2

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
PRE-PUMP
FILTER

MAIN
FILTER

VENTURI

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

HEAD
HEATER

PRE-HEAD
FILTER

6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

-XQýäå ,VVXHýëïì
3DJHýìíïæç 3DUWý1Rïýêíçðíéííðìíê

çéïæ $IWHUýäèíPVýJXWWHUýYDOYHý9åýGHðHQHUJLVHVýõ)LJýìíïëäýVKHHWýæôï

)LJýìíïëäýý&OHDQýVWDUWýMHWýVHTXHQFHýVKHHWýæ

çéïå 3DUDVýçéïçýDQGýçéïæýDUHýUHSHDWHGýçýWLPHVñýWKHQýDIWHUýìýVHFRQGýSXUJHýYDOYHý9ìíýGHð
HQHUJLVHVïý7KHýLQNýV\VWHPýWKHQýVHWVýWRýWKHýUXQQLQJýSUHVVXUHýIRUýWKHýLQNýW\SHýWRýEHýXVHG
õ)LJýìíïëäýVKHHWýåôï

)LJýìíïëäýý&OHDQýVWDUWýMHWýVHTXHQFHýVKHHWýå

çéïä 7KHýKHDGýKHDWHUýVWDUWVýWRýZDUPýXSýWKHýKHDGýWRýDýSUHVHWýWHPSHUDWXUHñýW\SLFDOO\ýêè ý&ïR

7KHý&38ýPRQLWRUVýWKHýWHPSHUDWXUHñýDQGýZKHQýLWýLVýZLWKLQýè ý&ýRIýWKHýVHWýSRLQWýWKHUHýLVR

DýIXUWKHUýSDXVHýRIýëýVHFRQGVýEHIRUHýWKHýSUHðUXQýFKHFNVýWDNHýSODFHïýý$VýVRRQýDVýWKH
FKHFNVýKDYHýHQVXUHGýWKHýGURSOHWVýDUHýFKDUJHGýFRUUHFWO\ñýWKHýPDFKLQHýLVýUHDG\ýWRýSULQWï



V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

= PORT CLOSED

INK
RESERVOIR

MIXER TANK

V2

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
PRE-PUMP
FILTER

MAIN
FILTER

VENTURI

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

HEAD
HEATER

PRE-HEAD
FILTER

V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

= PORT CLOSED

INK
RESERVOIR

MIXER TANK

V2

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
PRE-PUMP
FILTER

MAIN
FILTER

VENTURI

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

SUCTION

6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïææ

&OHDQýVWRSýMHWýVHTXHQFH

çè :KHQýWKHýFOHDQýVWRSýMHWýVHTXHQFHýLVýLQLWLDWHGýWKHýIROORZLQJýDXWRPDWLFDOO\ýWDNHVýSODFHï

çèïì ,QNýV\VWHPýSUHVVXUHýLVýVHWýWRýêïèýEDUýõ)LJýìíïêíýVKHHWýìôï

)LJýìíïêíýý&OHDQýVWRSýMHWýVHTXHQFHýVKHHWýì

çèïë $IWHUýìíýVHFRQGVýIHHGýYDOYHý9çýGHðHQHUJLVHVñýJXWWHUýYDOYHý9åýGHðHQHUJLVHVýDQGýSXUJH
YDOYHý9ìíýHQHUJLVHVýõ)LJýìíïêíýVKHHWýëôï

)LJýìíïêíýý&OHDQýVWRSýMHWýVHTXHQFHýVKHHWýë



V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

= PORT CLOSED

INK
RESERVOIR

MIXER TANK

V2

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
PRE-PUMP
FILTER

MAIN
FILTER

VENTURI

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

SUCTION

V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

= PORT CLOSED

INK
RESERVOIR

MIXER TANK

V2

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
PRE-PUMP
FILTER

MAIN
FILTER

VENTURI

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

SUCTION

6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

-XQýäå ,VVXHýëïì
3DJHýìíïæå 3DUWý1Rïýêíçðíéííðìíê

çèïê $IWHUýèýVHFRQGVýJXWWHUýYDOYHý9åýHQHUJLVHVýõ)LJýìíïêíýVKHHWýêôï

)LJýìíïêíýý&OHDQýVWRSýMHWýVHTXHQFHýVKHHWýê

çèïé $IWHUýêíýVHFRQGVýJXWWHUýYDOYHý9åýGHðHQHUJLVHVýõ)LJýìíïêíýVKHHWýéô

)LJýìíïêíýý&OHDQýVWRSýMHWýVHTXHQFHýVKHHWýé



V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

= PORT CLOSED

INK
RESERVOIR

MIXER TANK

V2

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
METERED
FLUSH
CAPSULE

PRE-PUMP
FILTER

MAIN
FILTER

VENTURI

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

SLIGHT
AIR FLOW

V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

= PORT CLOSED

INK
RESERVOIR

MIXER TANK

V2

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
PRE-PUMP
FILTER

MAIN
FILTER

VENTURI

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

SUCTION

6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïæä

çèïè $IWHUýêíýVHFRQGVýIOXVKýYDOYHý9éýHQHUJLVHVýõ)LJýìíïêíýVKHHWýèôï

)LJýìíïêíýý&OHDQýVWRSýMHWýVHTXHQFHýVKHHWýè

çèïç $IWHUýêíýVHFRQGVýIOXVKýYDOYHý9éýGHðHQHUJLVHVýõ)LJýìíïêíýVKHHWýçôï

)LJýìíïêíýý&OHDQýVWRSýMHWýVHTXHQFHýVKHHWýç



V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

= PORT CLOSED

INK
RESERVOIR

MIXER TANK

V2

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
METERED
FLUSH
CAPSULE

PRE-PUMP
FILTER

MAIN
FILTER

VENTURI

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

SLIGHT
AIR FLOW

V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

= PORT CLOSED

INK
RESERVOIR

MIXER TANK

V2

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
PRE-PUMP
FILTER

MAIN
FILTER

VENTURI

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

SUCTION

6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

-XQýäå ,VVXHýëïì
3DJHýìíïåí 3DUWý1Rïýêíçðíéííðìíê

çèïæ $IWHUýìèýVHFRQGVýIOXVKýYDOYHý9éýHQHUJLVHVýõ)LJýìíïêíýVKHHWýæôï

)LJýìíïêíýý&OHDQýVWRSýMHWýVHTXHQFHýVKHHWýæ

çèïå $IWHUýìèýVHFRQGVýIOXVKýYDOYHý9éýGHðHQHUJLVHVýõ)LJýìíïêíýVKHHWýåôï

)LJýìíïêíýý&OHDQýVWRSýMHWýVHTXHQFHýVKHHWýå



V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

= PORT CLOSED

INK
RESERVOIR

MIXER TANK

V2

SUCTION

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
PRE-PUMP
FILTER

MAIN
FILTER

VENTURI

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

= PORT CLOSED

INK
RESERVOIR

MIXER TANK

V2

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
PRE-PUMP
FILTER

MAIN
FILTER

VENTURI

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïåì

çèïä $IWHUý êíý VHFRQGVý JXWWHUý YDOYHý 9åý HQHUJLVHVý DQGý WKHý PRGXODWLRQý VLJQDOý WXUQVý RII
õ)LJýìíïêíýVKHHWýäôï

)LJýìíïêíýý&OHDQýVWRSýMHWýVHTXHQFHýVKHHWýä

çèïìí $IWHUýìèíýVHFRQGVýJXWWHUýYDOYHý9åýGHðHQHUJLVHVñýSXUJHýYDOYHý9ìíýGHðHQHUJLVHVýDQGýWKH
LQNýV\VWHPýSXPSýWXUQVýRIIýõ)LJýìíïêíýVKHHWýìíôï

)LJýìíïêíýý&OHDQýVWRSýMHWýVHTXHQFHýVKHHWýìí



V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

= PORT CLOSED

INK
RESERVOIR

MIXER TANK

V2

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
PRE-PUMP
FILTER

MAIN
FILTER

VENTURI

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

HEAD
HEATER

PRE-HEAD
FILTER

V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

= PORT CLOSED

INK
RESERVOIR

MIXER TANK

V2

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
PRE-PUMP
FILTER

MAIN
FILTER

VENTURI

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

SUCTION

6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

-XQýäå ,VVXHýëïì
3DJHýìíïåë 3DUWý1Rïýêíçðíéííðìíê

6WRSýMHWýVHTXHQFH

çç :KHQýWKHýVWRSýMHWýVHTXHQFHýLVýLQLWLDWHGýWKHýIROORZLQJýDXWRPDWLFDOO\ýWDNHVýSODFHï

ççïì ,QNýV\VWHPýSUHVVXUHýVHWýWRýêïèýEDUýõ)LJýìíïêìýVKHHWýìôï

)LJýìíïêìýý4XLFNýVWRSýMHWýVHTXHQFHýVKHHWýì

ççïë $IWHUýëýVHFRQGVýIHHGýYDOYHý9çýGHðHQHUJLVHVñýJXWWHUýYDOYHý9åýGHðHQHUJLVHVýDQGýSXUJH
YDOYHý9ìíýHQHUJLVHVýõ)LJýìíïêìýVKHHWýëôï

)LJýìíïêìýý4XLFNýVWRSýMHWýVHTXHQFHýVKHHWýë



V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

= PORT CLOSED

INK
RESERVOIR

MIXER TANK

V2

SUCTION

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
PRE-PUMP
FILTER

MAIN
FILTER

VENTURI

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

= PORT CLOSED

INK
RESERVOIR

MIXER TANK

V2

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
PRE-PUMP
FILTER

MAIN
FILTER

VENTURI

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïåê

ççïê $IWHUýëýVHFRQGVýSXUJHýYDOYHý9ìíýGHðHQHUJLVHVñýJXWWHUýYDOYHýHQHUJLVHVýDQGýPRGXODWLRQ
VLJQDOýWXUQVýRIIýõ)LJýìíïêìýVKHHWýêôï

)LJýìíïêìýý4XLFNýVWRSýMHWýVHTXHQFHýVKHHWýê

ççïé $IWHUýêíýVHFRQGVýJXWWHUýYDOYHýõ9åôýGHðHQHUJLVHVýDQGýWKHýLQNýV\VWHPýSXPSýWXUQVýRII
õ)LJýìíïêìýVKHHWýéôï

)LJýìíïêìýý4XLFNýVWRSýMHWýVHTXHQFHýVKHHWýé



V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

= PORT CLOSED

INK
RESERVOIR

MIXER TANK

V2

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
PRE-PUMP
FILTER

MAIN
FILTER

VENTURI

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

APPLY
SOLVENT

6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

-XQýäå ,VVXHýëïì
3DJHýìíïåé 3DUWý1Rïýêíçðíéííðìíê

1R]]OHýIOXVK

çæ :KHQý¨1R]]OHýIOXVK©ýLVýVHOHFWHGñý9ìíýLVýHQHUJLVHGïýý7KHýYDFXXPýIURPýWKHý9HQWXULýLVýDSSOLHGýWR
WKHýUHWXUQýVLGHýRIýWKHýQR]]OHñýFUHDWLQJýVXFWLRQýDWýWKHýQR]]OHýRULILFHïýý6ROYHQWýLVýDSSOLHGýWRýWKH
QR]]OHýRULILFHýWRýFOHDUýDQ\ýEORFNDJHýõ)LJýìíïêëôï

)LJýìíïêëýý1R]]OHýIOXVK

çå ¨1R]]OHýIOXVK©ýZLOOýDXWRPDWLFDOO\ýWLPHýRXWýDIWHUýëýPLQXWHVýEXWýFDQýEHýVWRSSHGýDWýDQ\ýWLPHýEHIRUH
WKDWýE\ýSUHVVLQJýbý¨$ERUWý)OXVK©ýRQýWKHýNH\SDGï

çä $ýQR]]OHýIOXVKýFDQýEHýVWDUWHGýZLWKýWKHýMHWýUXQQLQJýRUýVWRSSHGïýý,IýWKHýMHWýLVýUXQQLQJñýVHOHFWLQJ
¨1R]]OHýIOXVK©ýZLOOýILUVWýRIýDOOýGHðHQHUJLVHý9DOYHý9çýWRýVWRSýWKHýIORZýRIýLQNýWRýWKHýQR]]OHï



V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

INK
RESERVOIR

MIXER TANK

HI OK LO

V2

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
PRE-PUMP
FILTER

MAIN
FILTER

VENTURI

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

= PORT CLOSED

6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïåè

,QNýDGGLWLRQýWRýPL[HUýWDQN

æí :KHQýWKHýOHYHOýRIýIOXLGýLQýWKHýPL[HUýWDQNýIDOOVýEHORZýWKHýOHYHOý2.ýVHQVRUñýWKHýLQNýWRSýXSýYDOYH
9ëýLVýHQHUJLVHGïýý,QNýIURPýWKHýUHVHUYRLUýIORZVýURXQGýWKHýV\VWHPýLQWRýWKHýPL[HUýWDQNýXQWLOýWKH
OHYHOý2.ýVHQVRUýLVýFRYHUHGïýý9ëýLVýWKHQýGHðHQHUJLVHGýõ)LJýìíïêêôï

)LJýìíïêêýý,QNýDGGLWLRQýWRýPL[HUýWDQN



V1 - SOLVENT TOP UP VALVE 
V2 - INK TOP UP VALVE
V3 - VMS DIVERTER VALVE
V4 - SOLVENT FLUSH VALVE
V6 - FEED VALVE
V8 - GUTTER VALVE
V10 - PURGE VALVE

R1 - VMS RESTRICTOR BLOCK 

INK
RESERVOIR

MIXER TANK

V2

V10 V8

VMS

V3
V1

V4

V6

R1

PUMP
PRE-PUMP
FILTER

MAIN
FILTER

HEAD
HEATER

VENTURIPRE-HEAD
FILTER

PRESSURE
TRANSDUCER

TOP UP 
RESERVOIR

= PORT CLOSED

HI OK LO

6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

-XQýäå ,VVXHýëïì
3DJHýìíïåç 3DUWý1Rïýêíçðíéííðìíê

7RSýXSýDGGLWLRQýWRýPL[HUýWDQN

æì 7KHýWLPHýWDNHQýIRUýWKHý906ýFKDPEHUýWRýHPSW\ýLVýFKHFNHGýE\ýWKHýVRIWZDUHýDJDLQVWýDýUHIHUHQFH
YDOXHïý ý7KHýUHIHUHQFHýYDOXHýLVýGHULYHGýIURPýDý¨WLPHýWRýHPSW\ýDOJRULWKP©ýVWRUHGýLQýWKHý&38
PHPRU\ïýý,WýWDNHVýLQWRýDFFRXQWýWKHýW\SHýRIýLQNýLQýWKHýPDFKLQHýõHQWHUHGýE\ýWKHýRSHUDWRUýGXULQJ
FDOLEUDWLRQôýDQGýWKHýLQNýWHPSHUDWXUHýDVýPHDVXUHGýE\ýWKHýVHQVRUýLQýWKHýPL[HUýWDQNïýý,IýWKHýDFWXDO
WLPHýWRýHPSW\ýLVýJUHDWHUýWKDQýWKHýUHIHUHQFHýYDOXHñýWKHýYLVFRVLW\ýRIýWKHýLQNýLVýWRRýKLJKïýý6ROYHQW
WRSýXSýYDOYHý9ìýLVýHQHUJLVHGýIRUýXSýWRýèýVHFRQGVýHYHU\ýëQGý906ýVHTXHQFHýXQWLOýWKHýYLVFRVLW\
LVýFRUUHFWHGýõ)LJýìíïêéôï

)LJýìíïêéýý7RSýXSýDGGLWLRQýWRýPL[HUýWDQN

,î2ý%2$5'ý&5266ý5()(5(1&(

æë 7DEOHýìíïèíýOLVWVýWKHýFRPSRQHQWýFURVVýUHIHUHQFHVýEHWZHHQýWKHý,VVXHýìýDQGý,VVXHýëý,î2ýERDUGï



6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïåæ

7$%/(ýìíïèíýý,î2ý%2$5'ý&5266ý5()(5(1&(

6HULDO ,VVXHýì ,VVXHýë 9DOXH 5HPDUNV
õìô õëô õêô õéô õèô

ì 5ì 5ìè ëëíN

ë 5ë 5ìæ éNæ

ê 5ê 5ìç êçíN

é 5é 5ì çå5

è 5è 5ë ìN

ç 5ç 5ê ç5å

æ 5æ 5é ìèíN

å 5å 5è ìN

ä 5ä 5ç éæí5

ìí 5ìí 5ìå ëNæ

ìì 5ìì 5ìí ëNæîçåí 6HHý1RWHýæ

ìë 5ìë 5ìê ìíN

ìê 5ìê 5ìé ìíí5

ìé 5ìé 5æ ìíí5

ìè 5ìè 5ìä ìèí5

ìç 5ìç 5ëí êNä

ìæ 5ìæ 5ëê ëNæ

ìå 5ìå 5å ìíN

ìä 5ìä 5ä ëNæ

ëí 5ëí 5ëì ìíN

ëì 5ëì 5êæ ëëíN

ëë 5ëë 5êå ìN

ëê 5ëê 5êä çNë

ëé 5ëé 5éí ìíí5

ëè 5ëè 5éì ìN

ëç 5ëç 5éë çNå

ëæ 5ëæ 5éê éNê

ëå 5ëå 5éé ìN

ëä 5ëä 5éè ìN

êí 5êí 5êì ìííN

êì 5êì 5êë ëëN

êë 5êë 5êê ìííN

êê 5êê 6HHý1RWHýì

õ&RQWLQXHGô



6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

-XQýäå ,VVXHýëïì
3DJHýìíïåå 3DUWý1Rïýêíçðíéííðìíê

7$%/(ýìíïèíýý,î2ý%2$5'ý&5266ý5()(5(1&(ýõ&RQWLQXHGô

6HULDO ,VVXHýì ,VVXHýë 9DOXH 5HPDUNV
õìô õëô õêô õéô õèô

êé 5êé 5êé ìííN

êè 5êè 5êè ëëN

êç 5êç 5êç ìííN

êæ 5êæ 6HHý1RWHýì

êå 5êå 6HHý1RWHýì

êä 5êä 6HHý1RWHýì

éí 5éí 5èë ìííN 6HHý1RWHýë

éì 5éì 5èê ìíN

éë 5éë 5èé êäN

éê 5éê 6HHý1RWHýì

éé 5éé 6HHý1RWHýì

éè 5éè 5èç ììN

éç 5éç 5ææ ììN

éæ 5éæ 6HHý1RWHýì

éå 5éå 5çç ìííN

éä 5éä 5èä ìííN

èí 5èí 6HHý1RWHýì

èì 5èì 5çí ëëN

èë 5èë 6HHý1RWHýì

èê 5èê 5çì ìN

èé 5èé 6HHý1RWHýì

èè 5èè 6HHý1RWHýì

èç 5èç 6HHý1RWHýì

èæ 5èæ 6HHý1RWHýì

èå 5èå 6HHý1RWHýì

èä 5èä 6HHý1RWHýì

çí 5çí 5çæ ìííN

çì 5çì 5çå èçë5

çë 5çë 6HHý1RWHýì

çê 5çê 6HHý1RWHýì

çé 5çé 6HHý1RWHýì

çè 5çè 6HHý1RWHýì

çç 5çç 6HHý1RWHýì

õ&RQWLQXHGô



6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïåä

7$%/(ýìíïèíýý,î2ý%2$5'ý&5266ý5()(5(1&(ýõ&RQWLQXHGô

6HULDO ,VVXHýì ,VVXHýë 9DOXH 5HPDUNV
õìô õëô õêô õéô õèô

çæ 5çæ 6HHý1RWHýì

çå 5çå 6HHý1RWHýì

çä 5çä 6HHý1RWHýì

æí 5æí 5æì ìí5

æì 5æì 5æë ìN

æë 5æë 5æê ëëN

æê 5æê 5æç ìíN

æé 5æé 5äé ëæN

æè 5æè 5æå ëæN

æç 5æç 6HHý1RWHýì

ææ 5ææ 6HHý1RWHýì

æå 5æå 5æä êêN

æä 5æä 5åí ìíN

åí 5åí 5çé ìN

åì 5åì 5çè éæN

åë 5åë 6HHý1RWHýì

åê 5åê 6HHý1RWHýì

åé 5åé 5åç ìíN

åè 5åè 5åæ ìííN

åç 5åç

åæ 5åæ 6HHý1RWHýì

åå 5åå 6HHý1RWHýì

åä 5åä 5äê ìííN

äí 5äí 6HHý1RWHýì

äì 5äì 6HHý1RWHýì

äë 5äë 5çä èçN

äê 5äê 5æí êíN

äé 5äé 5åé ëéN

äè 5äè 5åè ëëN

äç 5äç 5åë ëéN

äæ 5äæ 5åê êíN

äå 5äå 5åì èçN

ää 5ää 5äæ çNë

õ&RQWLQXHGô



6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

-XQýäå ,VVXHýëïì
3DJHýìíïäí 3DUWý1Rïýêíçðíéííðìíê

7$%/(ýìíïèíýý,î2ý%2$5'ý&5266ý5()(5(1&(ýõ&RQWLQXHGô

6HULDO ,VVXHýì ,VVXHýë 9DOXH 5HPDUNV
õìô õëô õêô õéô õèô

ìíí 5ìíí 5äí ìåN

ìíì 5ìíì 5ìíç ìN

ìíë 5ìíë 5ìíë éNæ

ìíê 5ìíê 5ìíê ìN

ìíé 5ìíé 5ìíé çåN

ìíè 5ìíè 5ìíè çåN

ìíç 5ìíç 6HHý1RWHýì

ìíæ 5ìíæ 6HHý1RWHýì

ìíå 5ìíå 6HHý1RWHýì

ìíä 5ìíä 5äè ìí5

ììí 5ììí 6HHý1RWHýì

ììì 5ììì 6HHý1RWHýì

ììë 5ììë 6HHý1RWHýì

ììê 5ììê 6HHý1RWHýì

ììé 5ììé 6HHý1RWHýì

ììè 5ììè 5ëè éNæîìíN 6HHý1RWHýæ

ììç 5ììç 6HHý1RWHýì

ììæ 5ììæ 5çë ìíN

ììå 5ììå 5çê éæN

ììä 5ììä 5ìì çNåîéæí5 6HHý1RWHýæ

ìëí 5ìëí 6HHý1RWHýì

ìëì 5ìëì 6HHý1RWHýì

ìëë 5ìëë 6HHý1RWHýì

ìëê 5ìëê 6HHý1RWHýì

ìëé 5ìëé 6HHý1RWHýì

ìëè 5ìëè 6HHý1RWHýì

ìëç 5ìëç 6HHý1RWHýì

ìëæ 5ìëæ 5ìíì ìííN

ìëå 5ìëå 5äì ìí0

ìëä 5ìëä 5ëë ìíN

ìêí 5ìêí 5éæ éNæ

ìêì 5ìêì 5éè éæN

ìêë 5ìêë 5ëé æèN

õ&RQWLQXHGô



6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïäì

7$%/(ýìíïèíýý,î2ý%2$5'ý&5266ý5()(5(1&(ýõ&RQWLQXHGô

6HULDO ,VVXHýì ,VVXHýë 9DOXH 5HPDUNV
õìô õëô õêô õéô õèô

ìêê 5ìêê 5ìë ê0ê

ìêé 5ìêé 5éå ìííN

ìêè 5ìêè 5éä ëëN

ìêç 5ìêç 5èí ìííN

ìêæ 5ìêæ 6HHý1RWHýì

ìêå 5ìêå ëíí5 6HHý1RWHýê

ìêä 5ìêä ëéN 6HHý1RWHýê

ìéí 5ìéí 5èæ ìíí5

ìéì 5ìéì 5äë éæN

ìéë 5ìéë 5äç éæN

ìéê 5ìéê 5æé ìíN

ìéé 5ìéé 6HHý1RWHýì

ìéè 5ìéè 6HHý1RWHýì

ìéç 5ìéç í5ëæ 6HHý1RWHýë

ìéæ 5ìéæ ìN 6HHý1RWHýê

ìéå 5ìéå ëíN 6HHý1RWHýê

ìéä 5ìéä éæN 6HHý1RWHýê

ìèí 5ìèí è5ç 6HHý1RWHýê

ìèì 5ìèì 5ëæ ê5êîë5æ 6HHý1RWHýæ

ìèë 5ìèë ëNæ 6HHý1RWHýê

ìèê 5ìèê ìíN 6HHý1RWHýê

ìèé 5ìèé ìíN 6HHý1RWHýê

ìèè 5ìèè ìíN 6HHý1RWHýê

ìèç 5ìèç ìíN 6HHý1RWHýê

ìèæ 5ìèæ ëæí5 6HHý1RWHýê

ìèå 5ìèå ëNæ 6HHý1RWHýê

ìèä 5ìèä 6HHý1RWHýì

ìçí 5ìçí 6HHý1RWHýì

ìçì 5ìçì 6HHý1RWHýì

ìçë 5ìçë 5åå éæN

ìçê 5ìçê 5åä éæN

ìçé 5ìçé 5æè ìíN

ìçè 5ìçè 6HHý1RWHýì

ìçç 5ìçç 6HHý1RWHýì

õ&RQWLQXHGô



6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

-XQýäå ,VVXHýëïì
3DJHýìíïäë 3DUWý1Rïýêíçðíéííðìíê

7$%/(ýìíïèíýý,î2ý%2$5'ý&5266ý5()(5(1&(ýõ&RQWLQXHGô

6HULDO ,VVXHýì ,VVXHýë 9DOXH 5HPDUNV
õìô õëô õêô õéô õèô

ìçæ 5ìçæ 5ëå ëNë

ìçå 5ìçå 5ëç éNæ

ìçä 5ìçä 5èè éæN

ìæí 5ìæí 6HHý1RWHýì

ìæì 5ìæì 5êí ìíN

ìæë 95ì 95ì èíN

ìæê 6,/ì 6,/ê

ìæé 6,/ë 6,/ë

ìæè 6,/ê 6,/æ éæN

ìæç 6,/é 6,/é éæN

ìææ 6,/è 6,/è

ìæå 6,/ç 6,/ç

ìæä &ì &ì ìX

ìåí &ë &ë ìíX

ìåì &ê &ê ìíX

ìåë &é &é ìíX

ìåê &è &è ìíX

ìåé &ç &ä ìíQ

ìåè &æ &ìí éæQ

ìåç &å &ìê éæQ

ìåæ &ä &æ éæX

ìåå &ìí &ç éæQ

ìåä &ìì &ìì éæQ

ìäí &ìë &åë éæQ

ìäì &ìê &ëê éæQ

ìäë &ìé &ìè éæQ

ìäê &ìè &ìç éæX

ìäé &ìç &ìå ìííQ

ìäè &ìæ &ìæ ìííQ

ìäç &ìå &ìä ìííQ

ìäæ &ìä 6HHý1RWHýì

ìäå &ëí 6HHý1RWHýì

ìää &ëì &ëì ìíX

ëíí &ëë &ëë ìíX

õ&RQWLQXHGô



6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïäê

7$%/(ýìíïèíýý,î2ý%2$5'ý&5266ý5()(5(1&(ýõ&RQWLQXHGô

6HULDO ,VVXHýì ,VVXHýë 9DOXH 5HPDUNV
õìô õëô õêô õéô õèô

ëíì &ëê &çè éæQ

ëíë &ëé &êí éXæ

ëíê &ëè &ëç ìííQ

ëíé &ëç &êì êêS

ëíè &ëæ &ëè ìíS

ëíç &ëå &êé ìííQ

ëíæ &ëä &ëå éæQ

ëíå &êí &å éæQ

ëíä &êì &êç éæíQ

ëìí &êë &êë éæíQ)

ëìì &êê &éë éæQ

ëìë &êé 6HHý1RWHýì

ëìê &êè &éí éæQ

ëìé &êç &åå ìííQ

ëìè &êæ &éé ìíX

ëìç &êå &éè ìíX

ëìæ &êä &éç ìíX

ëìå &éí &éæ ìíX

ëìä &éì &êå ìíX

ëëí &éë &éå ìíX

ëëì &éê &éä éæQ

ëëë &éé &êä éæQ

ëëê &éè 6HHý1RWHýì

ëëé &éç &èé ìííQ

ëëè &éæ &èì ìíX

ëëç &éå &äè ìííQ

ëëæ &éä &èä éæíX

ëëå &èí &çé ìííQ

ëëä &èì &çç ìíX

ëêí &èë &çæ ìíX

ëêì &èê &åè éæQ

ëêë &èé &äë ìíX

ëêê &èè &çì ìíX

ëêé &èç 6HHý1RWHýì

õ&RQWLQXHGô



6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

-XQýäå ,VVXHýëïì
3DJHýìíïäé 3DUWý1Rïýêíçðíéííðìíê

7$%/(ýìíïèíýý,î2ý%2$5'ý&5266ý5()(5(1&(ýõ&RQWLQXHGô

6HULDO ,VVXHýì ,VVXHýë 9DOXH 5HPDUNV
õìô õëô õêô õéô õèô

ëêè &èæ &èå éæQ

ëêç &èå &æí ìííQ

ëêæ &èä &æì ìííQ

ëêå &çí &æë ìííQ

ëêä &çì &æå ìíX

ëéí &çë &çê éæQ

ëéì &çê &äç ìííQ

ëéë &çé &äì ìíQ

ëéê &çè 6HHý1RWHýì

ëéé &çç 6HHý1RWHýì

ëéè &çæ &èê ìííQ

ëéç &çå &èç éæQ

ëéæ &çä &çä ìíX

ëéå &æí &èæ éæQ

ëéä &æì &ìé ìíX

ëèí &æë &ää ìííQ

ëèì &æê &åä

ëèë &æé &äí

ëèê &æè 6HHý1RWHýì

ëèé &æç &çå éæíS

ëèè &ææ &äé ëQ

ëèç &æå 6HHý1RWHýì

ëèæ &æä &åæ éæQ

ëèå &åí &æê ìííQ

ëèä &åì &ææ ìííQ

ëçí &åë &äæ

ëçì &åê &ìíí

ëçë &åé 6HHý1RWHýì

ëçê &åè &æä éæX

ëçé &åç &åí éæX

ëçè &åæ &åì éæX

ëçç &åå &æè éæîìX

ëçæ &åä &éê

ëçå &äí &éì

õ&RQWLQXHGô



6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïäè

7$%/(ýìíïèíýý,î2ý%2$5'ý&5266ý5()(5(1&(ýõ&RQWLQXHGô

6HULDO ,VVXHýì ,VVXHýë 9DOXH 5HPDUNV
õìô õëô õêô õéô õèô

ëçä &äì &èë ìíS

ëæí &äë &èí éæX

ëæì &äê 6HHý1RWHýì

ëæë &äé &åé ìííQ

ëæê &äè &äê ìííQ

ëæé &äç 6HHý1RWHýì

ëæè &äæ &åç ìííQ

ëæç &äå &äå ìííQ

ëææ &ää &æç ìííQ

ëæå &ìíí &êê ìííQ

ëæä &ìíì &êæ ëëííX

ëåí &ìíë &ëæ éæX

ëåì &ìíê &çí éæX

ëåë &ìíé &ëé éæX

ëåê &ìíè ìííQ 6HHý1RWHýê

ëåé &ìíç ìQ 6HHý1RWHýê

ëåè &ìíæ ëQ 6HHý1RWHýê

ëåç &ìíå ìííQ 6HHý1RWHýê

ëåæ &ìíä íXëë 6HHý1RWHýê

ëåå &ììí ìííQ 6HHý1RWHýê

ëåä &ììì íXëë 6HHý1RWHýê

ëäí &ììë éæX 6HHý1RWHýê

ëäì &ììê &ëä ìííQ

ëäë &ììé &êè ìííQ

ëäê &ììè &åê ìíX

ëäé &ììç &ìë ìíX

ëäè &ììæ &ëí ìíX

ëäç &ììå éæíX 6HHý1RWHýê

ëäæ &ììä &æé ìííQ

ëäå 1&ì 1&ì

ëää 1&ë 1&ç

êíí 1&ê 1&è

êíì 1&é 1&ê

êíë 1&è 1&ë

õ&RQWLQXHGô



6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

-XQýäå ,VVXHýëïì
3DJHýìíïäç 3DUWý1Rïýêíçðíéííðìíê

7$%/(ýìíïèíýý,î2ý%2$5'ý&5266ý5()(5(1&(ýõ&RQWLQXHGô

6HULDO ,VVXHýì ,VVXHýë 9DOXH 5HPDUNV
õìô õëô õêô õéô õèô

êíê 1&ç 1&é

êíé 1&æ 1&æ

êíè 1&å 1&å

êíç 1&ä 1&ä

êíæ 1&ìí 1&ìë

êíå 1&ìì 1&ìí

êíä 1&ìë 1&ìì

êìí (&ì (&ì éæQ

êìì (&ë (&ë éæQ

êìë (&ê (&é éæQ

êìê (&é (&è éæQ

êìé (&è (&ç éæQ

êìè (&ç (&å éæQ

êìç (&æ (&æ éæQ

êìæ (&å (&ê éæQ

êìå 'ì 'é 8)éííæîç

êìä 'ë 'ë 8)éííæ

êëí 'ê 'ê ëYæ

êëì 'é 'ä èYç

êëë 'è 'ìê 8)éííæ

êëê 'ç 'ìé 8)éííæ

êëé 'æ 'ìè 8)éííæ

êëè 'å 'ìç 8)éííæ

êëç 'ä 'ìå ì1éìéå

êëæ 'ìí 'ìæ ì1éìéå

êëå 'ìì 'ìí ì1éìéå

êëä 'ìë 'ìä ì1éííë

êêí 'ìê 'ëì ì1éìéå

êêì 'ìé 8)éííæ 6HHý1RWHýê

êêë 'ìè êçY 6HHý1RWHýê

êêê 'ìç 6HHý1RWHýì

êêé 'ìæ 6HHý1RWHýì

êêè 'ìå 'ìì êYêîëYæ 6HHý1RWHýæ

êêç 'ìä 'ëê èYì

õ&RQWLQXHGô



6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïäæ

7$%/(ýìíïèíýý,î2ý%2$5'ý&5266ý5()(5(1&(ýõ&RQWLQXHGô

6HULDO ,VVXHýì ,VVXHýë 9DOXH 5HPDUNV
õìô õëô õêô õéô õèô

êêæ 'ëí 'ç ìèY

êêå 'ëì 'ëë ì1éìéå

êêä 'ëë 'è èYì

êéí 'ëê 'ìë ì1éìéå

êéì 'ëé 'ëí ì1éííëîæ 6HHý1RWHýæ

êéë 'ëè 'å èYì

êéê 'ëç ì1éííë 6HHý1RWHýê

êéé 'ëæ 'ì ì1éííëîæ 6HHý1RWHýæ

êéè 'ëå 'æ ì1éííëîæ 6HHý1RWHýæ

êéç /('ì /('ë 5HG

êéæ /('ë /('é 5HG

êéå /('ê /('ê <HOORZ

êéä /('é /('ì *UHHQ

êèí /('è /('è *UHHQ

êèì 4ì 4ì %&ëìêîèèç 6HHý1RWHýæ

êèë 4ë 4ë %&ìåêîèéç 6HHý1RWHýæ

êèê 4ê 4ê 0-(êèí

êèé 4é 4é 0-(êéí

êèè 4è 4è 0-(êéí

êèç 4ç 4ç %&ëìêîèèç 6HHý1RWHýæ

êèæ 4æ 4å 0-(êèí

êèå 4å 4ä 0-(êéí

êèä 4ä 4ìí 91ìí/0

êçí 4ìí 4ìë %&ìåêîèéç 6HHý1RWHýæ

êçì 4ìì 4ìé %&ìåêîèéç 6HHý1RWHýæ

êçë 4ìë 4ìê 5)'êíèèî

êçê 4ìê 5)'êíèè 6HHý1RWHýê

êçé 4ìé 4ìè %&ìåêîèéç 6HHý1RWHýæ

êçè 4ìè 4ìì 036$éë

êçç 4ìç 4æ %&èéç

êçæ 8ì 8ë '*éìì

êçå 8ë 8ê '$&íå$

êçä 8ê 8ç '&ð'&ì 6HHý1RWHVýèýDQGýç

êæí 8é 8è +ìì/ì

õ&RQWLQXHGô



6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

-XQýäå ,VVXHýëïì
3DJHýìíïäå 3DUWý1Rïýêíçðíéííðìíê

7$%/(ýìíïèíýý,î2ý%2$5'ý&5266ý5()(5(1&(ýõ&RQWLQXHGô

6HULDO ,VVXHýì ,VVXHýë 9DOXH 5HPDUNV
õìô õëô õêô õéô õèô

êæì 8è 8ìä ëåíê$

êæë 8ç 6HHý1RWHýì

êæê 8æ 8ìí +ìì/ì

êæé 8å 8é +ìì/ì

êæè 8ä 8ìè åë&èè

êæç 8ìí 8ìç $'&íåíå

êææ 8ìì 8ìæ ëëæë

êæå 8ìë 8ëç 1(èêì

êæä 8ìê 8ìê 1(èêì

êåí 8ìé 8ìå ëëæë

êåì 8ìè 6HHý1RWHýì

êåë 8ìç 8ëë æé+&êë

êåê 8ìæ 8ëê æé+&íë

êåé 8ìå 8ëé /0çæè

êåè 8ìä 8ëè /0çæè

êåç 8ëí 8ëì /0êè

êåæ 8ëì 6HHý1RWHýì

êåå 8ëë 8ëå ëëæë

êåä 8ëê 8ëä ì1$ììé

êäí 8ëé 8êí æé+&êæê

êäì 8ëè 8éì æé+&7ìé

êäë 8ëç 8êì /0çæè

êäê 8ëæ 6HHý1RWHýì

êäé 8ëå 8êê 5()íì

êäè 8ëä 6HHý1RWHýì

êäç 8êí 8êé æé+&ìçé

êäæ 8êì 8êä ëåíê$

êäå 8êë 8éí æé+&7ìé

êää 8êê 8êç 7/íåé

éíí 8êé 8ìé ëëæë

éíì 8êè 8êë æé+&êë

éíë 8êç 8å æé+&êæê

éíê 8êæ 8æ æé+&æé

éíé 8êå 8êæ æå/ìë

õ&RQWLQXHGô



6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïää

7$%/(ýìíïèíýý,î2ý%2$5'ý&5266ý5()(5(1&(ýõ&RQWLQXHGô

6HULDO ,VVXHýì ,VVXHýë 9DOXH 5HPDUNV
õìô õëô õêô õéô õèô

éíè 8êä 8êå æä/ìë

éíç 8éí 8ëæ ;ä&ìíëîê

éíæ 8éì 8ëí $'æëëç

éíå 8éë 8ì 10;'ìëíè8

éíä 8éê 8&êçëê 6HHý1RWHýê

éìí 8éé /0ëäìæ 6HHý1RWHýê

éìì 8éè /0êìæ7 6HHý1RWHýê

éìë 8éç 8ìë /0êìæ7

éìê 8éæ 8ìì ì1$ììé

éìé 8éå 6HHý1RWHýì

éìè 8éä 6HHý1RWHýì

éìç 8èí 8êè æå/íè

éìæ 8èì /0ëääì 6HHý1RWHýê

éìå 5/ì 5/ì %7èê

éìä )86( ì$ 6HHý1RWHýê

éëí 7)ì 7)ì

éëì 7)ë 7)ë

éëë 73ì 73ë

éëê 73ë 73ì

éëé 73ê 73é

éëè 73é 73ç

éëç 73è 73ê

éëæ 73ç 73è

éëå 73æ 73æ

éëä 73å 73å

éêí 73ä 73ä

éêì -%ì -%ì

éêë -%ë -%ë

éêê +6ì +6ì

éêé +6ë +6ë

éêè +6ê 6HHý1RWHýê

éêç +6é 6HHý1RWHýê

éêæ &+é 6HHý1RWHýê

éêå 5ëä ìN 6HHý1RWHýé

õ&RQWLQXHGô



6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

-XQýäå ,VVXHýëïì
3DJHýìíïìíí 3DUWý1Rïýêíçðíéííðìíê

7$%/(ýìíïèíýý,î2ý%2$5'ý&5266ý5()(5(1&(ýõ&RQWLQXHGô

6HULDO ,VVXHýì ,VVXHýë 9DOXH 5HPDUNV
õìô õëô õêô õéô õèô

éêä 5èì ìN 6HHý1RWHýé

ééí 5èå ìN 6HHý1RWHýé

ééì 5äå ìíN 6HHý1RWHýé

ééë 5ää ìíN 6HHý1RWHýé

ééê 5ìíí éæíN 6HHý1RWHýé

ééé 5ìíæ ëëí5 6HHý1RWHýé

ééè 6,/ì$ ìN 6HHý1RWHýé

ééç &èè ìííQ 6HHý1RWHýé

ééæ &çë ëëíX 6HHý1RWHýé

ééå '&ì éæX 6HHý1RWHýé

ééä '&ë éæX 6HHý1RWHýé

éèí 5&ì ìíX 6HHý1RWHýé

éèì /ì êêíX 6HHý1RWHýé

éèë /ë êêíX 6HHý1RWHýé

éèê 8ä æäìè 6HHý1RWHýé

éèé )86(ìý ëèíP$ 6HHý1RWHýé

éèè )86(ë ì$ 6HHý1RWHýé

éèç &&ì éæíS 6HHý1RWHýé

éèæ +($'ì +($'ì +(ìéýìí6

éèå +($'ë +($'ë +(ìéýìë'

éèä 3î75$16 3î75$16 +(ìéýå6

éçí /(9(/6 /(9(/6 êéZý,'&

éçì 9$/9(6 9$/9(6 +ìéýìç'

éçë 6(1& 6(1& +ìéýé6

éçê 3(&ì 3(&ì +(ìéýê6

éçé 3(&ë 3(&ë +(ìéýê6

éçè 32:(5 32:(5 02/(;ýå

éçç 3,*6 3,*6 +(ìéýç6

éçæ )$1B)$,/ )$1B)$,/ +(ìéýç'

éçå 7î/,*+7 7î/,*+7 +(ìéýç'

éçä %î/,*+7 %î/,*+7 +(ìéýê6

éæí &21B%ì &21B%ì êé'ý+($'

éæì &21B(; &21B(; ëíZý,'&

éæë &21B'$ &21B'$ ëí'ý+($'

õ&RQWLQXHGô



6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìíïìíì

7$%/(ýìíïèíýý,î2ý%2$5'ý&5266ý5()(5(1&(ýõ&RQWLQXHGô

6HULDO ,VVXHýì ,VVXHýë 9DOXH 5HPDUNV
õìô õëô õêô õéô õèô

éæê &+î02' &+î02' 02/(;ýé

éæé (+7î)$1 (+7î)$1 +(ìéýìí'

éæè &21ý32 &21B3í ìé'ý+($'

éæç 3803 3803 +(ìéýå'

éææ /('6 +(ìéýå' 6HHý1RWHýé

éæå &21B%0ì åZ 6HHý1RWHýé

éæä &21B%0ë åZ 6HHý1RWHýé

õìô &RPSRQHQWýQRWýXVHGýRQý,VVXHýìý,î2ýERDUGï

õëô &RPSRQHQWýKDVýGLIIHUHQWýIXQFWLRQýRQý,VVXHýëý,î2ýERDUGï

õêô &RPSRQHQWýGHOHWHGýRQý,VVXHýëý,î2ýERDUGï

õéô 1HZýFRPSRQHQWýRQý,VVXHýëý,î2ýERDUGï

õèô '&ð'&ìýLVý10+ìëíè6ýRQý,VVXHýìý,î2ýERDUGï

õçô '&ð'&ìýLVý10;6íèìëýRQý,VVXHýëý,î2ýERDUGï

õæô &RPSRQHQWýYDOXHVýGLIIHUHQWýEHWZHHQý,VVXHýìýDQGý,VVXHýëý,î2ýERDUGVï



6(&7,21ýìíýðý7(&+1,&$/ý'(6&5,37,21

-XQýäå ,VVXHýëïì
3DJHýìíïìíë 3DUWý1Rïýêíçðíéííðìíê



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïì

&217(176

3DUD 3DJH

ì *HQHUDOýõ:$51,1*6ôýõ&$87,21ô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïä
)DXOWýILQGLQJ

è 3ULQWHUýIDLOVýWRýLQLWLDOLVH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìí
/&'ýIDXOWV

ç %DFNOLJKW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìè
æ /&' ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìç
å .H\SDGýIDXOWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìæ
ä ,QNýRUýWRSýXSýOHYHOýORZ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìæ
ìí 0L[HUýWDQNýLQNýOHYHOýKLJKýõ:$51,1*ôýõ&$87,21ô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìå
ìë 9LVFRVLW\ýHUURU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëì
ìê 0DLQWHQDQFHýGXH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëë
ìé 3ULQWKHDGýFRYHU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëê
ìè *XWWHUýGHWHFW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëê
ìç (+7ýWULS ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëé
ìæ ,QNýRXW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëè
ìå &DELQHWýRYHUWHPS ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëç
ìä &KDUJHýHUURU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëæ
ëí 6FKHPDWLFýGLDJUDPVýDQGýVLJQDOýWUDFLQJýLQIRUPDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëå
ëë /HYHOVýLQWHUIDFHýERDUGýIXVHVýõ3Lô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïèì
ëê 5HPRYDOýDQGýUHILWWLQJýSURFHGXUHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïèì

,î2ýERDUGýõ:$51,1*ôýõ&$87,21ô
ëé 5HPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïèê
ëè 5HILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïèè
ëç &DOLEUDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïèè

&38ýERDUG
ëæ 5HPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïèæ
ëå 5HILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïèæ

368
ëä 5HPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïèå
êí 5HILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïèä
êì 368ýPRGXOHýIXVHýUHSODFHPHQW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïèä

/&'ýDQGýEDFNOLJKW
êê 5HPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïèä
êé 5HILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïçí

.H\SDG
êè 5HPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïçí
êç 5HILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïçë

,QNýRUýWRSýXSýUHVHUYRLUýVHQVRU
êæ 5HPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïçë
êå 5HILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïçë

0DLQVýLQOHWýFRQQHFWRU
êä 5HPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïçë
éí 5HILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïçë

0DLQVýVZLWFK
éì 5HPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïçê
éë 5HILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïçé



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïë 3DUWý1Rïýêíçðíéííðìíê

&217(176ýõ&RQWLQXHGô

3DUD 3DJH

)OXLGýPDQDJHPHQWýV\VWHPýõ)06ôýõ:$51,1*6ô
éè 5HPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïçç
éç 5HILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïçæ

,QNýV\VWHPýSXPS
éæ 5HPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïçå
éå 5HILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïçå

9DOYHV
éä 5HPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïæí
èí 5HILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïæì

)DQ
èì 5HPRYDOýõ&$87,21ô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïæì
èë 5HILWWLQJýõ&$87,21ô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïæë

)DQýIDLOXUHýFDUG
èê 5HPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïæê
èè 5HILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïæê

(+7ýPRGXOH
èç 5HPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïæê
èæ 5HILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïæé

*XWWHUýGHWHFWýPRGXOH
èå 5HPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïæè
èä 5HILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïæç

+HDGýKHDWHU
çí 5HPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïæç
çì 5HILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïææ

3KDVHýGHWHFWRU
çë 5HPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïæå
çê 5HILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïæä

(+7ýEORFN
çé 5HPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïæä
çè 5HILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïåì

1R]]OHýDVVHPEO\
çç 5HPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïåë
çæ 5HILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïåê

,QNýUHVHUYRLUýVWLUUHUýPRWRUýõ3Lô
çå 5HPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïåé
çä 5HILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïåè

,QNýUHVHUYRLUýVWLUUHUýEDUýõ3Lô
æí 5HPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïåè
æì 5HILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïåç

)06ýVWLUUHUýEDUýõ3Lô
æë 5HPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïåç
æê 5HILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïåä

)06ýVWLUUHUýPRWRUýõ3Lô
æé 5HPRYDOýõ&$87,21ô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïäí
æè 5HILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïäí

/HYHOVýLQWHUIDFHýERDUGýõ3Lô
æç 5HPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïäì
ææ 5HILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïäë



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïê

&217(176ýõ&RQWLQXHGô

3DUD 3DJH

)LWWLQJýRIýV\VWHPýFRQQHFWLRQýRSWLRQV
æå 6\VWHPýFRQQHFWLRQVýõ2SWLRQý$ôýõ&$87,21ô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïäë
åí 6\VWHPýFRQQHFWLRQVýõ2SWLRQý%ôýõ&$87,21ô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïäç
åê 56ëêëýMXPSHU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìíì
åé )LWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìíì
åè 5HPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìíì

&OHDQLQJýDQGýDGMXVWPHQWýSURFHGXUHV
åç 9DOYHýFOHDQLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìíê
åæ 906ýLQOHWýUHVWULFWRUýFOHDQLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìíé
åå 906ýRXWOHWýFOHDQLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìíè
åä 8PELOLFDOýSXUJH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìíæ
äí 3ULQWKHDGýDOLJQPHQWýõ&$87,216ô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìíå
äì 6\VWHPýFDOLEUDWLRQýDQGýWHVW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïììì
äë (DUWKýFRQWLQXLW\ýWHVW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïììë
äé 0DFKLQHýSRZHUðXS ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïììê
äå 3XPSý]HURýRIIVHWýFDOLEUDWLRQýõ&$87,21ô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïììê
ää &RROLQJýIDQýFKHFN ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïììé
ìíí ,î2ýERDUGý/('ýFKHFN ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïììé
ìíì 9ROWDJHýFKHFNV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïììç
ìíë 5HVHWýUXQýKRXUV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïììç
ìíé *XWWHUýIDXOWýDQGýFKDUJHýHUURUýGLVDEOH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïììå
ìíè 6HWý(+7ýUDQJHýõIRUýSULQWKHDGýVHWXSô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïììä
ìíç 6HWý(+7ýWULSýOHYHOýõIRUýSULQWKHDGýVHWXSô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìëí
ìíæ )LOOLQJýWKHýLQNýV\VWHPýõ&$87,21ôýõ:$51,1*ô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìëí
ììì )OXLGý,GHQWLILFDWLRQý1XPEHUýõ),1ô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìëì
ììë )LOOýPL[HUýWDQN ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìëë
ììê &DOLEUDWHýëåèý9ýUDLO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìëê
ììé 906ýFDOLEUDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìëê
ììè 1R]]OHýIOXVK ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìëé
ììç 6WUREHý/('ýFKHFN ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìëè
ììæ ,QNMHWýDOLJQPHQW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìëè
ììä +HDGýKHDWHUýWHPSHUDWXUHýDQGýLQNýSUHVVXUH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìëè
ìëì 0RGXODWLRQýYDOXHýDGMXVWPHQWýDQGýQR]]OHýWHVWýõ&$87,21ô ï ï ï ï ï ï ï ï ï ï ï ï ììïìëç
ìëæ 3KDVHýSURILOHýDGMXVWPHQW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìëä
ìêí 3KDVHýRIIVHWýFDOLEUDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìëä
ìêë $XWRý0RGXODWLRQýFDOLEUDWLRQýõDXWRPDWLFô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìëä
ìêê 3ULQWýFKDUJHýYDOXHýFDOLEUDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêí
ìêä 6HWWLQJý(+7ýWDEOHVýIRUýSULQWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêì
ìéç &OHDQýVKXWGRZQýFKHFN ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêë
ìéæ 6HWý(+7ýWULSýOHYHOýõQRUPDOýRSHUDWLRQô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêë
ìéå (+7ýWULSýWHVW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêê
ìèé 3ULQWýKHLJKWýWHVW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêê
ìèè 5HVWRUHýFDOLEUDWLRQýSDUDPHWHUV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêê
ìèç (QDEOHý*XWWHUý'HWHFWýDQGý&KDUJHý&KHFN ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêé
ìèæ 6\VWHPñýFRQILJXUHýDQGýFDOLEUDWHýPHQXV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêé
ìèå 6\VWHPýPHQX ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêé
ìèä 6WDWXV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêè



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïé 3DUWý1Rïýêíçðíéííðìíê

&217(176ýõ&RQWLQXHGô

3DUD 3DJH

ìçí 6WDUWýMHW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêç
ìçì &OHDQý6WRSý-HW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêç
ìçë 4XLFNý6WRSý-HWýõ&$87,21ô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêç
ìçê 1R]]OHý)OXVK ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêç
ìçé 8PELOLFDOý3XUJH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêç
ìçç )LOOý0L[HUý7DQN ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêæ
ìçæ &KDUJHý(UURUý6KXWGRZQý'LVDEOH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêæ
ìçå *XWWHUý)DXOWý6KXWGRZQý'LVDEOH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêæ
ìçä 5ROOLQJý3KDVHý'LVDEOH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêå
ìæì 'HEXJý0RQLWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêå
ìæê 6HWý-HWý6WDUWý6HTXHQFH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêä
ìæè 6HWý-HWý6WRSý6HTXHQFH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêä
ìæç 6HWý-HWý)OXVKý6HTXHQFH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêä
ìæä 6HWý-HWý&OHDQý6WRSý6HTXHQFH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêä
ìåì &RQILJXUHýPHQX ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêä
ìåë 6HWý7LPHî'DWH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéí
ìåê 6HWý/DQJXDJH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéí
ìåé 3KRWRFHOOý6RXUFH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéí
ìåè 3KRWRFHOOý/HYHOV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéí
ìåç 6KDIWý(QFRGHUý6RXUFH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéí
ìåæ 6HULDOý3RUWý%DXGý5DWHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéì
ìåå 6HWý6KLIWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéì
ìåä %DUFRGHýVHWXS ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéë
ìäí )URQWý3DQHOý6HWXS ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéë
ìäì %DFNXSý6\VWHPý6HWWLQJV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéë
ìäë 5HVWRUHý6\VWHPý6HWWLQJV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéë
ìäê )XOOý6\VWHPý5HVHW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéë
ìäé &DOLEUDWHýPHQX ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéë
ìäè 'LDJQRVWLFýVFUHHQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéê
ìäç 6HWý,QNý7\SH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéê
ìäæ +HDWHUý6HWý3RLQW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéé
ìäå 6HWý5XQQLQJý3UHVVXUH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéé
ìää 6HWý,GOHý3UHVVXUHýõ3Lô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéé
ëíí 3XPSý=HURý2IIVHW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéé
ëíì 906ý&KDPEHUý&DOLEUDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéé
ëíë 0RGXODWLRQý6HWýOHYHO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéè
ëíê $XWRýPRGXODWH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéè
ëíé 3KDVHý&KDUJHýVHW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéè
ëíè 3KDVHý2IIVHWýVHW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéç
ëíç 0DQXDOý3KDVH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéç
ëíæ 3ULQWýFKDUJHýYDOXH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéç
ëíå (+7ý5DQJHý6HW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéç
ëíä (+7ý7ULSýOHYHOýVHW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéç
ëìí ,QNýYLVFRVLW\ýPHDVXUHPHQWýõ&$87,21ô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéæ
ëìì 7HPSHUDWXUHîYLVFRVLW\ýJUDSKV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéå
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïè

&217(176ýõ&RQWLQXHGô

7DEOH 3DJH

ììïì 3ULQWHUýIDLOVýWRýLQLWLDOLVH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìí
ììïë /&'ýEDFNOLJKWýIDLOXUH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìè
ììïê /&'ýIDLOXUH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìç
ììïé .H\SDGýIDLOXUH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìæ
ììïè ,QNýDQGýWRSýXSýOHYHOýORZýLFRQýGLVSOD\HG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìå
ììïç 0L[HUýWDQNýOHYHOýKLJKðVHQVRUýFRYHUHG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëí
ììïæ 0L[HUýWDQNýOHYHOýKLJKðVHQVRUýXQFRYHUHG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëì
ììïå 9LVFRVLW\ýHUURUýIDXOWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëë
ììïä *XWWHUýIDXOWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëé
ììïìí (+7ýWULS ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëé
ììïìì ,QNýRXW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëè
ììïìë &DELQHWýRYHUWHPSHUDWXUH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëç
ììïìê &KDUJHýHUURU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëå
ììïìé 9DOYHýFLUFXLWýVLJQDOýWUDFLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïêí
ììïìè &DELQHWýWHPSHUDWXUHýFRQWUROýVLJQDOýWUDFLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïêì
ììïìç /&'ýFRQWUDVWýFRQWUROýVLJQDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïêë
ììïìæ (+7ýFRQWUROýDQGýOLGýVZLWFKýVLJQDOýWUDFLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïêê
ììïìå 3XPSýPRWRUýFRQWUROýDQGýSUHVVXUHýWUDQVGXFHUýVLJQDOýWUDFLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïêç
ììïìä 0L[HUýWDQNýLQNýWHPSHUDWXUHýFRQWUROýVLJQDOýWUDFLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïêä
ììïëí *XWWHUýGHWHFWýFLUFXLWýVLJQDOýWUDFLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïéí
ììïëì +HDGýKHDWHUýDQGýWHPSHUDWXUHýVHQVRUýVLJQDOýWUDFLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïéë
ììïëë êííýYROWýJHQHUDWRUýFLUFXLWýVLJQDOV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïéê
ììïëê 0RGXODWLRQýFRQWUROýFLUFXLWýVLJQDOýWUDFLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïéé
ììïëé &KDUJLQJýDQGýSKDVLQJýFLUFXLWVýVLJQDOýWUDFLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïéç
ììïëè /HYHOýVHQVRUýFLUFXLWVýVLJQDOýWUDFLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïèì
ììïëç /HYHOVýLQWHUIDFHýERDUGýIXVHVýõ3Lô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïèì
ììïëæ 2SWLRQý$ýFRQQHFWLRQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïäê
ììïëå 2SWLRQý%ýFRQQHFWLRQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïää
ììïëä 3UHYHQWDWLYHýPDLQWHQDQFHýVFKHGXOH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïììæ

*UDSKV

ììïì 7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý(7ýêäìê*ýEOXH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéä
ììïë 7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý(7ýêäëé-ýEOXH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìèí
ììïê 7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý(7ýêäëé-ýEODFN ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìèí
ììïé 7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý($ýêäèê$ýEODFN ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìèì
ììïè 7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý0.ýêäêå'ýFOHDU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìèì
ììïç 7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý0.ýêäíç-ýJUHHQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìèë
ììïæ 7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý0.ýêäíì'ýEODFN ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìèë
ììïå 7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý0$ýêäèç'ýYLROHW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìèê
ììïä 7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý(7ýêäíæ$ýEODFN ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìèê
ììïìí 7HPSHUDWXUHîYLVFRVLW\ýðýêäèå)ýHJJVKHOOýUHG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìèé
ììïìì 7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý0(.ýêäëç$ýEODFN ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìèé
ììïìë 7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý0.ýêäìì(ýEODFN ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìèè
ììïìê 7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý0.ýêäéé$ýEODFN ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìèè
ììïìé 7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý0.ýêäíê)ýUHG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìèç
ììïìè 7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý0.ýêäíé*ýEOXH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìèç
ììïìç 7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý0.ýêäìé+ýWKHUPR ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìèæ
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-XQýäå ,VVXHýëïì
3DJHýììïç 3DUWý1Rïýêíçðíéííðìíê

&217(176ýõ&RQWLQXHGô

*UDSK 3DJH

ììïìæ 7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý0.ýêäìé+ýWKHUPR ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìèæ
ììïìå 7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý0.ýêäìäýEODFN ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìèå
ììïìä 7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý0.ýêäçç(ýWKHUPR ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìèå
ììïëí 7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý0.ýêäéí*ýEODFNýõ0Lô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìèä
ììïëì 7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý0.ýêäéê.ýZKLWHýõ3Lô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìèä
ììïëë 7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý0.ýêäéç&ý\HOORZýõ3Lô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìçí
ììïëê 7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý0.ýêäéäýEODFNýõ3Lô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìçí

)LJ

ììïì ,î2ýERDUGýVWDWXVý/('ýORFDWLRQâý0NýëýõVKHHWýìýRIýéô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìì
ììïì ,î2ýERDUGý73ýORFDWLRQâý0NýëýõVKHHWýëýRIýéô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìë
ììïì ,î2ýERDUGýVWDWXVý/('ýORFDWLRQâý0NýìýõVKHHWýêýRIýéô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìê
ììïì ,î2ýERDUGý73ýORFDWLRQâý0NýìýõVKHHWýéýRIýéô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìé
ììïë ,QNýDQGýWRSýXSýOHYHOýORZýLFRQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìæ
ììïê 0L[HUýWDQNýOHYHOýKLJKýLFRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìä
ììïé /RFDWLRQýRIý)06ýILOOHUýSOXJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëí
ììïè 9LVFRVLW\ýHUURUýLFRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëì
ììïç 0DLQWHQDQFHýGXHýLFRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëë
ììïæ 3ULQWKHDGýFRYHUýRSHQýLFRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëê
ììïå *XWWHUýIDXOWýLFRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëê
ììïä (+7ýWULSýLFRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëé
ììïìí ,QNýRXWýLFRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëè
ììïìì &DELQHWýRYHUWHPSýLFRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëç
ììïìë 3ULQWHUýDLUýLQOHWýDQGýRXWOHW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëæ
ììïìê &KDUJHýHUURUýLFRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïëæ
ììïìé 9DOYHýFLUFXLWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïêí
ììïìè &DELQHWýWHPSHUDWXUHýFRQWUROV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïêì
ììïìç /&'ýFRQWUDVWýFRQWURO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïêë
ììïìæ (+7ýFRQWUROýDQGýOLGýVZLWFKýFLUFXLW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïêê
ììïìå 3XPSýPRWRUýFRQWUROýDQGýSUHVVXUHýWUDQVGXFHU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïêç
ììïìä 0L[HUýWDQNýLQNýWHPSHUDWXUHýFRQWURO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïêä
ììïëí *XWWHUýGHWHFWýFLUFXLW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïéí
ììïëì +HDGýKHDWHUýDQGýWHPSHUDWXUHýVHQVRUýFLUFXLW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïéì
ììïëë êííýYROWýJHQHUDWRUýFLUFXLW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïéê
ììïëê 0RGXODWLRQýFRQWUROýFLUFXLW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïéé
ììïëé &KDUJLQJýDQGýSKDVLQJýFLUFXLWVýõSULQWLQJýDQGýSKDVLQJô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïéç
ììïëè /HYHOýVHQVRUýFLUFXLWVâý6LýDQGý0Lýõ6KHHWýìýRIýëô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïéä
ììïëè /HYHOýVHQVRUýFLUFXLWVâý3Lýõ6KHHWýëýRIýëô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïèí
ììïëç &38ýDQGý,î2ýERDUGVýðýUHPRYDOýDQGýUHILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïèé
ììïëæ ,î2ýERDUGýFDOLEUDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïèç
ììïëå 368ýPRGXOH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïèå
ììïëä 7RSýPRXOGLQJñýNH\SDGýDQGý/&'ýSDQHO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïçì
ììïêí 0DLQVýLQOHWýFRQQHFWRUýDQGýPDLQVýVZLWFK ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïçê
ììïêì ,QOHWýFRQQHFWRUýDQGýPDLQVýVZLWFKýðýUHPRYDOýDQGýUHILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïçé
ììïêë ,QNýV\VWHPýUHPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïçç
ììïêê ,QNýV\VWHPýSXPSýUHPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïçä
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3DUWý1Rïýêíçðíéííðìíê 3DJHýììïæ

&217(176ýõ&RQWLQXHGô

)LJ 3DJH

ììïêé 9DOYHýFRPSRQHQWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïæí
ììïêè )DQýUHPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïæë
ììïêç (+7ýPRGXOHýUHPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïæé
ììïêæ *XWWHUýGHWHFWýPRGXOHýUHPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïæè
ììïêå +HDGýKHDWHUýUHPRYDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïææ
ììïêä 3KDVHýGHWHFWRUýUHPRYDOýDQGýUHILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïæå
ììïéí (+7ýEORFNýUHPRYDOýDQGýUHILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïåí
ììïéì 3ULQWKHDGýQR]]OHýUHPRYDOýDQGýUHSODFHPHQW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïåë
ììïéë ,QNýUHVHUYRLUýDQGý)06ýVHFXULQJýVFUHZV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïåé
ììïéê ,QNýUHVHUYRLUýVWLUUHUýEDU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïåè
ììïéé )06ýWRSýFRYHUýUHPRYDOýõ3Lô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïåæ
ììïéè )06ýVWLUUHUýEDU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïåå
ììïéç /HYHOVýLQWHUIDFHýERDUG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïäì
ììïéæ 3ULQWHUýFRQQHFWRUýSDQHOýõ2SWLRQý$ýFRQQHFWLRQVô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïäé
ììïéå +(ìéýFRQQHFWRUýORFDWLRQýõ,î2ýDQGý&38ýERDUGVô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïäè
ììïéä ([SDQVLRQýERDUGýILWWLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïäæ
ììïèí ([SDQVLRQýERDUG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïäå
ììïèì 3ULQWHUýFRQQHFWRUýSDQHOýõ2SWLRQý%ýFRQQHFWLRQô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïää
ììïèë +(ìéýFRQQHFWRUýORFDWLRQýõ([SDQVLRQýERDUGô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìíí
ììïèê &21BëêëýORFDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìíë
ììïèé 9DOYHýFRPSRQHQWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìíê
ììïèè 9DOYHýLQWHUQDOýFRPSRQHQWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìíé
ììïèç 906ýUHVWULFWRUýFOHDQLQJ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìíè
ììïèæ 906ýFKDPEHU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìíç
ììïèå 3ULQWKHDGýDVVHPEO\ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìíæ
ììïèä 8PELOLFDOý3XUJHýGLDORJXHýER[ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìíå
ììïçí ,QNýMHWýWRýJXWWHUýSRVLWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìíä
ììïçì 3ULQWKHDGýDGMXVWPHQWýVFUHZýORFDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïììí
ììïçë ,QNýMHWýIORZýWKURXJKýFKDUJHýHOHFWURGH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïììí
ììïçê (DUWKýFRQWLQXLW\ýWHVWýSRLQWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïììë
ììïçé 3XPSý]HURýRIIVHW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïììé
ììïçè ,î2ýERDUGýVWDWXVý/('ýORFDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïììè
ììïçç ,î2ýERDUGý32:(5ýFRQQHFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïììç
ììïçæ 5HVHWýUXQýKRXUV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïììæ
ììïçå 5HVHWýUXQýKRXUVýðýRSWLRQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïììå
ììïçä 0DFKLQHýFRQWUROýGLDORJXHýER[ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïììå
ììïæí (+7ýUDQJHýVHW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïììä
ììïæì 6HOHFWýLQNýW\SH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìëì
ììïæë &RQILUPý),1 ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìëì
ììïæê )LOOýPL[HUýWDQN ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìëë
ììïæé 906ýFDOLEUDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìëé
ììïæè 1R]]OHýIOXVK ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìëé
ììïæç 'LDJQRVWLFVýVFUHHQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìëè
ììïææ 5ROOLQJýSKDVHýGLVDEOH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìëç
ììïæå 0RGXODWLRQýVHWýYDOXH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìëæ
ììïæä ,QNMHWýEUHDNðRIIýSRLQW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìëå
ììïåí 5ROOLQJýSKDVHýHQDEOH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìëä
ììïåì $XWRý0RGXODWH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìëä
ììïåë &KDUJHýYDOXH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêí
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-XQýäå ,VVXHýëïì
3DJHýììïå 3DUWý1Rïýêíçðíéííðìíê

&217(176ýõ&RQWLQXHGô

)LJ 3DJH

ììïåê 6HWý(+7ýUDQJHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêì
ììïåé (+7ý7ULSý/HYHOýVHW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêë
ììïåè &KDUJHýHUURUýDQGýJXWWHUýIDXOWýHQDEOH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêé
ììïåç 6\VWHPýPHQXýRSWLRQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêè
ììïåæ 3ULQWHUýIDXOWVýOLVW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêè
ììïåå 8PELOLFDOý3XUJHýGLDORJXHýER[ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêç
ììïåä 0DFKLQHýFRQWUROýGLDORJXHýER[ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêæ
ììïäí 3KDVLQJýGLDORJXHýER[ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêå
ììïäì &RQILJXUHýPHQXýRSWLRQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìêä
ììïäë 3ULQWýGLDORJXHýER[ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéì
ììïäê &DOLEUDWHýPHQXýRSWLRQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéë
ììïäé 'LDJQRVWLFVýVFUHHQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéê
ììïäè 6HOHFWý,QNý7\SHýGLDORJXHýER[ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéê
ììïäç 3KDVLQJýGLDORJXHýER[ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììïìéç
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïä
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(48,30(17ý'$0$*(ïý ý $Qý DQWLVWDWLFý ZULVWý VWUDSýPXVWý EHý ZRUQýZKHQ
ZRUNLQJýRQýSULQWHGýFLUFXLWýERDUGVï

7KLVýLVVXHýRIýWKHýPDQXDOýUHIHUVýWRýWKHý,VVXHýëý,QSXWî2XWSXWýõ,î2ôýERDUGñýUHIHUýWR
6HFWLRQýìíýIRUýFRPSRQHQWýFURVVýUHIHUHQFHýGHWDLOVýRIýWKHý,VVXHýìý,î2ýERDUGï

*(1(5$/

ì %HIRUHýFDUU\LQJýRXWýWKHýIDXOWýILQGLQJýDQGýUHSDLUVýGHVFULEHGýLQýWKLVýVHFWLRQýLWýLVýDGYLVDEOHýWRýPRYH

WKHýSULQWHUýIURPýWKHýSURGXFWLRQýOLQHýWRýDýFOHDQýHQYLURQPHQWï

ë :KHQýDýIDXOWýFRQGLWLRQýRFFXUVñýWKHýILUVWýVWHSýLQýGLDJQRVLQJýWKHýIDXOWýVKRXOGýEHýWRýFKHFNýWKH

IROORZLQJã

ëïì 7KHýIDXOWýDQGýVWDWXVýLFRQVýGLVSOD\HGýRQýWKHýGLVSOD\ï

ëïë 7KHýVWDWXVý/('VýRQýWKHý,î2ýERDUGï

ê 7DEOHVýììïìýWRýììïìêýOLVWýWKHýSRVVLEOHýIDXOWVïýý7KHýWDEOHVýFRQWDLQýHLWKHUýUHPHGLDOýDFWLRQýRUýD

UHIHUHQFHýRXWýWRýPRUHýGHWDLOHGýIDXOWýILQGLQJýLQIRUPDWLRQï

é %\ýXVLQJýWKHýVFKHPDWLFVýDQGýWKHýDVVRFLDWHGýWDEOHVýWRýFKHFNýVLJQDOýYROWDJHVýDQGýZDYHIRUPVñ

WKHýIDXOW\ýFRPSRQHQWýRUýVXEðDVVHPEO\ýFDQýEHýSLQSRLQWHGï



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïìí 3DUWý1Rïýêíçðíéííðìíê

)$8/7ý),1',1*

3ULQWHUýIDLOVýWRýLQLWLDOLVH

è ,IýWKHýSULQWHUýIDLOVýWRýLQLWLDOLVHýZKHQýVZLWFKHGýRQñýUHIHUýWRý7DEOHýììïìýIRUýSRVVLEOHýFDXVHVýDQG

UHPHGLDOýDFWLRQï

7$%/(ýììïìýý35,17(5ý)$,/6ý72ý,1,7,$/,6(

6HULDO 3RVVLEOHý&DXVH 5HPHGLDOý$FWLRQ
õìô õëô õêô

ì 1RýPDLQVýVXSSO\ &KHFNýWKDWýPDLQVýVXSSO\ýLVýDYDLODEOHýDQGýVZLWFKHGýRQ

ë 0DLQVýLQSXWýFDEOH ì &KHFNýWKDWýPDLQVýLQSXWýFDEOHýLVýFRQQHFWHG
GLVFRQQHFWHGýRUýIDXOW\

ë &KHFNýFRQWLQXLW\ýRIýFDEOHïýý5HSDLUýRUýUHSODFHýLIýIDXOW\

ê 3ULQWHUýPDLQVýIXVHõVôýIDLOHG &KHFNýWKHýIXVHVýõ6HFWLRQýéôïý5HSODFHýLIýQHFHVVDU\

é 0DLQVýLQOHWýFRQQHFWRUýIDXOW\ &KHFNýWKHýPDLQVýLQOHWýFRQQHFWRUýIRUýFRQWLQXLW\ïý5HSODFHýLI
IDXOW\ýõ3DUDýêäô

è &DEOHýEHWZHHQýLQOHWýFRQQHFWRU ì &KHFNýFDEOHýFRQQHFWLRQVñýUHFRQQHFWýLIýQHFHVVDU\
DQGýPDLQVýVZLWFKýLV
GLVFRQQHFWHGýRUýIDXOW\ ë &KHFNýFDEOHýIRUýFRQWLQXLW\ïýý5HSODFHýLIýIDXOW\

ç )DXOW\ýPDLQVýVZLWFK &KHFNýPDLQVýVZLWFKýIRUýFRQWLQXLW\ïýý5HSODFHýLIýIDXOW\
õ3DUDýéìô

æ &DEOHýEHWZHHQýPDLQVýVZLWFK ì &KHFNýFDEOHýFRQQHFWLRQVïýý5HFRQQHFWýLIýQHFHVVDU\
DQGý368ýLVýGLVFRQQHFWHGýRU
IDXOW\ ë &KHFNýFDEOHýIRUýFRQWLQXLW\ïýý5HSODFHýLIýIDXOW\

å 368ýIDXOW\ýRUý368ýRXWSXWýQRW &KHFNý/('öVýìñýëýõGLPýRUýEULJKWôñýêñýéýDQGýèýRQý,î2ýERDUG
UHDFKLQJýWKHý,î2ýERDUG õ6HHý)LJýììïìôïýý,IýDQ\ý/('ýLVýH[WLQJXLVKHGýJRýWKURXJK

VWHSVýäýWRýììýLQýWKDWýRUGHU

ä &DEOHýEHWZHHQý368ýDQGý,î2 ì &KHFNýWKDWýFDEOHýLVýFRQQHFWHGñýUHFRQQHFWýLI
ERDUGýLVýIDXOW\ýRU QHFHVVDU\
GLVFRQQHFWHG

ë &KHFNýFDEOHýIRUýFRQWLQXLW\ñýUHSODFHýLIýIDXOW\

ìí 368ýIXVHýIDLOHG &KHFNýIXVHñýUHSODFHýLIýQHFHVVDU\ýõ3DUDýêìô

ìì 368ýIDXOW\ 5HSODFHý368ýõ3DUDýëäýDQGýêíô

ìë ,î2ýRUý&38ýERDUGýIDLOHG ì &KHFNýWKDWý/('öVýìñýëýõGLPýRUýEULJKWôñýêñýéýRUýèýRQ
,î2ýERDUGýDUHýLOOXPLQDWHGýõ)LJýììïìô

ë &KDQJHý,î2ýERDUGýõ3DUDýëéôïýý,IýIDXOWýUHPDLQVýWKHQ
FKDQJHý&38ýERDUGýõ3DUDýëæô

/('ëýRQýWKHý,î2ýERDUGýKDVýDýFOHDUýOHQVýWKDWýJORZVýUHGýZKHQýLOOXPLQDWHGï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïìì

ì /('ýéýõUHGôâýðìèý9
ë /('ýêýõ\HOORZôâýðëéý9
ê /('ýëýõUHGôâýëåèý9ýõEULJKWôýFKDUJHýDPSOLILHUýVXSSO\ýõòìèý9ýõGLPôâýQR

SULQWKHDGýFRYHUýILWWHGô
é /('ýèýõJUHHQôâýòëéý9ýYDOYHîSXPSîKHDWHUýVXSSO\
è /('ýìýõJUHHQôâýòìëý9ýLVRODWHGýVXSSO\

)LJýììïìýý,î2ýERDUGýVWDWXVý/('ýORFDWLRQâý0NýëýõVKHHWýìýRIýéô
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-XQýäå ,VVXHýëïì
3DJHýììïìë 3DUWý1Rïýêíçðíéííðìíê

ì 73è ç 73é
ë 73ä æ 73ë
ê 73æ å 73ê
é 73å ä 73ì
è 73ç

)LJýììïìýý,î2ýERDUGý73ýORFDWLRQâý0NýëýõVKHHWýëýRIýéô
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õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïìê

ì /('ýêýõ\HOORZôâýðëéý9
ë /('ýëýõUHGôâýðìèý9
ê /('ýìýõUHGôâýëåèý9ýõEULJKWôâýFKDUJHýDPSOLILHUýVXSSO\ãýòìèý9ýõGLPôâý

QRýSULQWKHDGýFRYHUýILWWHG
é /('ýèýõJUHHQôâýòëéý9ýYDOYHîSXPSîKHDWHUýVXSSO\
è /('ýéýõJUHHQôâýìíý9ýLVRODWHGýVXSSO\

)LJýììïìýý,î2ýERDUGýVWDWXVý/('ýORFDWLRQâý0NìýõVKHHWýêýRIýéô
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-XQýäå ,VVXHýëïì
3DJHýììïìé 3DUWý1Rïýêíçðíéííðìíê

ì 73ç ç 73ì
ë 73ä æ 73ê
ê 73æ å 73è
é 73å ä 73ë
è 73é

)LJýììïìýý,î2ýERDUGý73ýORFDWLRQâý0NýìýõVKHHWýéýRIýéô



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïìè

/&'ýIDXOWV

%DFNOLJKW

ç ,IýWKHý/&'ýEDFNOLJKWýLVýQRWýIXQFWLRQLQJñýUHIHUýWRý7DEOHýììïëýIRUýSRVVLEOHýFDXVHVýDQGýUHPHGLDO

DFWLRQï

7$%/(ýììïëýý/&'ý%$&./,*+7ý)$,/85(

6HULDO 3RVVLEOHý&DXVH 5HPHGLDOý$FWLRQ
õìô õëô õêô

ì %DFNOLJKWýVKXWýGRZQýE\ 3UHVVýDQ\ýNH\ýRQýWKHýNH\SDGýWRýUHðVWDUWýWKHýEDFNOLJKW
VFUHHQVDYHUýIDFLOLW\

ë %DFNOLJKWýLQYHUWHUýIDXOW\ ì &KHFNýIRUýëéý9ý'&ýDWýêýZD\ýLQSXWýFRQQHFWRUýRQ
EDFNOLJKWýFRQYHUWHUýõ3LQVýìýDQGýëýRQý,î2ýERDUG
%î/,*+7ýFRQQHFWRUô

+,*+ý92/7$*(ïý$ý+,*+ý$&ý92/7$*(ý,6
35(6(17ý$7ý7+(ý,19(57(5ý$1'
%$&./,*+7ïý(;75(0(ý&$87,21ý,6
5(48,5('ý:+(1ý',$*126,1*ý)$,/85(
,1ý7+(6(ý$5($6ï

6RPHý'90VýPD\ýQRWýVKRZýWKHýìíííý9ý$&
FRUUHFWO\ñýXVHýDýVFRSHýILWWHGýZLWKýDýKLJK
YROWDJHýSUREHýWRýPHDVXUHýWKHýYROWDJHï

ë &KHFNýIRUýìíííý9ý$&ýDWýRXWSXWýOHDGVýIURPýEDFNOLJKW
LQYHUWHUýõ3LQVýêýDQGýèô

ê ,Iýëéý9ý'&ýSUHVHQWýEXWýìíííý9ý$&ýPLVVLQJñýFKDQJH
WKHý/&'îEDFNOLJKWýDVVHPEO\ýõ3DUDýêêô

ê &DEOHýIURPý,î2ýERDUGýWR ì ,Iýëéý9ý'&ýLVýQRWýSUHVHQWýDWýEDFNOLJKWýLQYHUWHUýEXWýLV
EDFNOLJKWýLVýGLVFRQQHFWHGýRU SUHVHQWýDWý3LQVýìýDQGýêýRIý%î/,*+7ýFRQQHFWRUýRQý,î2
IDXOW\ ERDUGñýFKHFNýWKDWýWKHýFDEOHýLVýFRQQHFWHGýEHWZHHQ

WKHýWZR

ë &KHFNýFDEOHýIRUýFRQWLQXLW\ñýUHSODFHýLIýIDXOW\

õ&RQWLQXHGô



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïìç 3DUWý1Rïýêíçðíéííðìíê

7$%/(ýììïëýý/&'ý%$&./,*+7ý)$,/85(ýõ&RQWLQXHGô

6HULDO 3RVVLEOHý&DXVH 5HPHGLDOý$FWLRQ
õìô õëô õêô

é %DFNOLJKWýIDXOW\ ,Iýìíííý9ý$&ýLVýSUHVHQWýDWýRXWSXWýRIýEDFNOLJKWýLQYHUWHUýEXW
EDFNOLJKWýQRWýLOOXPLQDWHGñýFKDQJHýWKHý/&'î%DFNOLJKW
DVVHPEO\ýõ3DUDýêêô

è ,î2ýRUý&38ýERDUGýIDXOW\ ì &KHFNýIRUýëéý9ý'&ýRQýSLQVýìýDQGýêýRIý%î/,*+7
FRQQHFWRUýRQý,î2ýERDUGïýý,IýYROWDJHýQRWýSUHVHQWñ
FKDQJHý,î2ýERDUGýõ3DUDýëéô

ë ,IýFKDQJLQJýWKHý,î2ýERDUGýGRHVýQRWýFOHDUýWKHýIDXOWñ
FKDQJHýWKHý&38ýERDUGýõ3DUDýëæô

/&'

æ ,IýWKHý/&'ýLVýQRWýIXQFWLRQLQJýFRUUHFWO\ñýUHIHUýWRý7DEOHýììïêýIRUýSRVVLEOHýFDXVHVýDQGýUHPHGLDO

DFWLRQï

7$%/(ýììïêýý/&'ý)$,/85(

6HULDO 3RVVLEOHý&DXVH 5HPHGLDOý$FWLRQ
õìô õëô õêô

ì /&'ýFRQWUDVWýQRWýVHWýFRUUHFWO\ 3UHVVýtýòý/ïýý:KHQýWKHý/&'ýLVýUHDGDEOHñýSUHVVýDQ\
NH\ýWRýVHWýFRQWUDVW

ë 5LEERQýFDEOHýEHWZHHQý&38 &KHFNýFDEOHýIRUýFRQWLQXLW\ïýý5HSODFHýLIýIDXOW\
ERDUGýDQGý/&'ýLVýIDXOW\

ê ,î2ýERDUGýRUý&38ýERDUGýIDXOW\ ì 8VHýVFKHPDWLFýõ)LJýììïìçôýDQGý7DEOHýììïìçýWR
GHWHUPLQHýZKHUHýIDXOWýOLHV

ë &KDQJHý,î2ýERDUGýõ3DUDýëéôýRUý&38ýERDUGýõ3DUDýëæô

é /&'ýIDXOW\ &KDQJHý/&'ýDVVHPEO\ýõ3DUDýêêô



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïìæ

.H\SDGýIDXOWV

å ,IýWKHýNH\SDGýLVýQRWýIXQFWLRQLQJýFRUUHFWO\ñýUHIHUýWRý7DEOHýììïéýIRUýSRVVLEOHýFDXVHVýDQGýUHPHGLDO

DFWLRQï

7$%/(ýììïéýý.(<3$'ý)$,/85(

6HULDO 3RVVLEOHý&DXVH 5HPHGLDOý$FWLRQ
õìô õëô õêô

ì 5LEERQýFDEOHýEHWZHHQý&38 ì &KHFNýWKDWýFDEOHýLVýFRQQHFWHG
ERDUGýDQGýNH\SDGýLV
GLVFRQQHFWHGýRUýIDXOW\ ë &KHFNýFDEOHýIRUýFRQWLQXLW\ñýUHSODFHýLIýIDXOW\

ë &38ýERDUGýIDXOW\ &KDQJHý&38ýERDUGýõ3DUDýëæô

ê .H\SDGýIDXOW\ &KDQJHýNH\SDGýõ3DUDýêèô

,QNýRUýWRSýXSýOHYHOýORZ

ä ,IýWKHýLQNýRUýVROYHQWýWRSýXSýOHYHOýORZýLFRQVýõ)LJýììïëôýDSSHDUýRQýWKHýGLVSOD\ñýUHIHUýWRý7DEOHýììïè

IRUýSRVVLEOHýFDXVHVýDQGýUHPHGLDOýDFWLRQï

ì ,QNýUHVHUYRLUýOHYHOýORZ
ë 7RSýXSýUHVHUYRLUýOHYHOýORZ

)LJýììïëýý,QNýDQGýWRSýXSýOHYHOýORZýLFRQV



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïìå 3DUWý1Rïýêíçðíéííðìíê

7$%/(ýììïèýý,1.ý$1'ý723ý83ý/(9(/ý/2:ý,&21ý',63/$<('

6HULDO 3RVVLEOHý&DXVH 5HPHGLDOý$FWLRQ
õìô õëô õêô

ì ,QNýWRSýXSýRUýVROYHQWýWRSýXS 7RSýXSýWKHýHPSW\ýUHVHUYRLUýZLWKýLQNýRUýVROYHQWýDV
UHVHUYRLUýHPSW\ QHFHVVDU\ýõ6HFWLRQýêôïý&KHFNýWKDWýWKHýLFRQýLVýQRýORQJHU

GLVSOD\HGïýý,IýLWýLVýVWLOOýGLVSOD\HGñýSURFHHGýWRý6WHSýë

ë 5HPRYHýVLGHVýDQGýHQVXUH 5HPRYHýLQNýRUýWRSýXSýIURPýUHVHUYRLUVýDVýUHTXLUHG
UHVHUYRLUVýKDYHýQRWýEHHQýRYHU
ILOOHGýZLWKýIOXLG

ê &DEOHýEHWZHHQýVHQVRUýDQG &KHFNýWKDWýFDEOHýLVýFRQQHFWHGýWRý&211ý/(9(/6ýRQýWKH
,î2ýERDUGýõRUý/(9(/6ýERDUG ,î2ýERDUGýõ6LýDQGý0Lôýõ5HIHUýWRý6HFWLRQýìíýIRUýFRQQHFWRU
õ3LôôýLVýIDXOW\ýRUýGLVFRQQHFWHG ORFDWLRQôýRUý/(9(/6ýERDUGýõ3Lô

é 6HQVRUýIDXOW\ 8VHýVFKHPDWLFýGLDJUDPýõ)LJýììïëèôýDQGý7DEOHýììïëèýWR
FKHFNýRSHUDWLRQýRIýVHQVRUïýý5HSODFHýVHQVRUýLIýIDXOW\
õ3DUDýêæôýõ5HIHUýWRý6HFWLRQýìíýIRUý&211ý/(9(/6
ORFDWLRQô

è ,î2ñý/(9(/6ýõ3LôýRUý&38 ì 8VHýVFKHPDWLFýõ)LJýììïëèôýDQGý7DEOHýììïëèýWR
ERDUGýIDXOW\ GHWHUPLQHýZKHUHýIDXOWýOLHV

ë 5HSODFHý,î2ýERDUGýõ3DUDýëéôýRUý&38ýERDUGýõ3DUDýëæô

ê 5HSODFHý/(9(/6ýERDUGýõ3Lôýõ3DUDýæçô

0L[HUýWDQNýLQNýOHYHOýKLJK

&$87,21ïý5HDGý3DUDýìíýDQGýììýSULRUýWRýDWWHPSWLQJýDýUHSDLUï

ìí ,IýWKHýPL[HUýWDQNýOHYHOýKLJKýLFRQýLVýGLVSOD\HGýWKHUHýDUHýWZRýSRVVLEOHýUHDVRQVã

ìíïì 7KHýPL[HUýWDQNýOHYHOýLVýJHQXLQHO\ýWRRýKLJKýõLHýWKHýOHYHOýKLJKýVHQVRUýLVýFRYHUHGýZLWKýLQNôï

,QýWKLVýFDVHýWKHýOLVWýRIýSRVVLEOHýFDXVHVýIRUýWKHýIDXOWýDUHýJLYHQýLQý7DEOHýììïçï

ìíïë 7KHUHý LVýDý IDXOWý LQý WKHý OHYHOýKLJKýVHQVRUýFLUFXLWýDQGýDý IDXOWý LVýEHLQJý LQGLFDWHGýHYHQ

WKURXJKýWKHýVHQVRUýLVýQRWýFRYHUHGñýUHIHUýWRý7DEOHýììïæï
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õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïìä

7RýGHWHUPLQHýZKLFKýIDXOWýFRQGLWLRQýH[LVWVñýUHIHUýWRý3DUDýììï

)LJýììïêýý0L[HUýWDQNýOHYHOýKLJKýLFRQ

3(5621$/ý ,1-85<ïý :+(1ý +$1'/,1*ý ,1.6ý $/:$<6ý :($5
3527(&7,9(ý*/29(6ý$1'ý*2**/(6ïýý(1685(ý7+$7ý<28ý+$9(ý5($'
$1'ý81'(56722'ý7+(ý5(/(9$17ý:$51,1*6ý,1ý7+(ý35(/,0,1$5<
,1)250$7,21ý3$*(6ý2)ý7+,6ý0$18$/ï

ìì 7RýGHWHUPLQHýZKLFKýVLWXDWLRQýH[LVWVñýSURFHHGýDVýIROORZVã

ììïì 5HPRYHýWKHýILOOHUýSOXJýõ)LJýììïéýõìôôýIURPýWKHý)06ýõëôï

ììïë 8VHýDýV\ULQJHýDQGýSODVWLFýWXEHñýUHPRYHýìííýPOýRIýLQNýIURPýWKHý)06ýWRýXQFRYHUýWKHýOHYHO

KLJKýVHQVRUï

ììïê ,IýWKHýLFRQýLVýQRýORQJHUýGLVSOD\HGñýWKHýOHYHOýKLJKýVHQVRUýLVýZRUNLQJýõ7DEOHýììïçôï

ììïé ,IýWKHýLFRQýUHPDLQVýRQýWKHýGLVSOD\ñýWKHýOHYHOýKLJKýVHQVRUýFLUFXLWýLVýIDXOW\ýõ7DEOHýììïæôï



2

1
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-XQýäå ,VVXHýëïì
3DJHýììïëí 3DUWý1Rïýêíçðíéííðìíê

ì )LOOHUýSOXJ ë )06

)LJýììïéýý/RFDWLRQýRIý)06ýILOOHUýSOXJ

%HIRUHýFDUU\LQJýRXWýWKHýFKHFNVýOLVWHGýLQý7DEOHýììïçñý6WHSýëñýDGGýìííýPOýRIýLQNýWR
WKHý)06ýWRýHQVXUHýWKDWýWKHýPL[HUýWDQNýOHYHOý2.ýVHQVRUýLVýFRYHUHGï

7$%/(ýììïçýý0,;(5ý7$1.ý/(9(/ý+,*+ð6(1625ý&29(5('

6HULDO 3RVVLEOHý&DXVH 5HPHGLDOý$FWLRQ
õìô õëô õêô

ì 906ýLQFRUUHFWO\ýFDOLEUDWHG &KHFNýLQNýYLVFRVLW\ýõ3DUDýëìíôïý,IýLQFRUUHFWñýGUDLQýWKH
PL[HUýWDQNýDQGýUHILOOýZLWKýQHZýLQNýõ3DUDýìíæôïýý5HFDOLEUDWH
WKHý906ýõ3DUDýììéô

ë 0L[HUý2.ýVHQVRUýRUýFDEOH ì *RýWRýWKHý LDJQRVWLFýVFUHHQýRIýWKHý&D LEUDWHýPHQXïý
IDXOW\ ,Iý0L[HUý2.ýLVý2))ýWKHQýWKHýVHQVRUýFLUFXLWýLVýIDXOW\

' O

ë &KHFNýWKDWýWKHýVHQVRUýFDEOHýLVýFRQQHFWHGïý

ê 8VHý)LJýììïëèýDQGý7DEOHýììïëèýWRýORFDWHýIDXOW\
VHQVRUýRUýERDUGïýý5HSODFHý)06ýõ3DUDýéèôýLIýOHYHO
VHQVRUýLVýIDXOW\

é 5HSODFHý,î2ýERDUGýõ3DUDýëêôñý&38ýERDUGýõ3DUDýëæô
RUý/(9(/6ýERDUGýõ3DUDýæçô

õ&RQWLQXHGô



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïëì

7$%/(ýììïçýý0,;(5ý7$1.ý/(9(/ý+,*+ð6(1625ý&29(5('ýõ&RQWLQXHGô

6HULDO 3RVVLEOHý&DXVH 5HPHGLDOý$FWLRQ
õìô õëô õêô

ê )DXOW\ýYDOYHýRQýLQNýRUýWRSýXS 8VHý)LJýììïìéýDQGý7DEOHýììïìéýWRýFKHFNýHOHFWULFDO
UHVHUYRLU RSHUDWLRQýRIýYDOYHVý9ëýõLQNôýDQGý9ìýõWRSýXSôïýý5HSODFH

YDOYHýLIýIDXOW\ýõ3DUDýéäô

é 9DOYHýVWXFNýLQWHUQDOO\ &OHDQýYDOYHý9ëýõLQNôýDQGý9ìýõWRSýXSôýõ3DUDýåçôïýý5HSODFH
YDOYHýLIýIDXOWýUHPDLQVýõ3DUDýéäô

7$%/(ýììïæýý0,;(5ý7$1.ý/(9(/ý+,*+ð6(1625ý81&29(5('

6HULDO 3RVVLEOHý&DXVH 5HPHGLDOý$FWLRQ
õìô õëô õêô

ì &DEOHýEHWZHHQý0L[HUýOHYHO &KHFNýWKDWýFDEOHýLVýFRQQHFWHG
KLJKýVHQVRUýDQGý,î2ýERDUGýõ6L
DQGý0LôýRUý/(9(/6ýERDUGýõ3Lô
LVýIDXOW\ýRUýGLVFRQQHFWHG

ë 0L[HUýOHYHOýKLJKýVHQVRUýFLUFXLW ì 8VHý)LJýììïëèýDQGý7DEOHýììïëèýWRýORFDWHýIDXOW\
IDXOW\ VHQVRUýRUýVXEðDVVHPEO\

ë ,IýVHQVRUýIDXOW\ñýUHSODFHý)06ýõ3DUDýéèô

ê 5HSODFHý,î2ýERDUGýõ3DUDýëéôýRUý&38ýERDUGýõ3DUDýëæô
RUý/(9(/6ýERDUGýõ3DUDýæçôýLIýIDXOW\

9LVFRVLW\ýHUURU

ìë ,IýWKHý906ýGHWHFWVýDýYLVFRVLW\ýHUURUñýWKHýLFRQýVKRZQýDWý)LJýììïèýZLOOýýEHýGLVSOD\HGïýý7DEOHýììïå

JLYHVýSRVVLEOHýFDXVHVýRIýWKHýIDXOWñýWRJHWKHUýZLWKýUHPHGLDOýDFWLRQï

)LJýììïèýý9LVFRVLW\ýHUURUýLFRQ



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïëë 3DUWý1Rïýêíçðíéííðìíê

7$%/(ýììïåýý9,6&26,7<ý(5525ý)$8/76

6HULDO 3RVVLEOHý&DXVH 5HPHGLDOý$FWLRQ
õìô õëô õêô

ì 7RSýXSýUHVHUYRLUýHPSW\ )LOOýWKHýWRSýXSýUHVHUYRLUýZLWKýVROYHQWýDQGýUXQýWKHýPDFKLQH
WRýFRUUHFWýWKHýYLVFRVLW\

ë 7RSýXSýUHVHUYRLUýYDOYHýõ9ìô ì 8VHý)LJýììïéýDQGý7DEOHýììïìéýWRýLVRODWHýIDXOW\ýYDOYHñ
QRWýIXQFWLRQLQJýFRUUHFWO\ ,î2ýERDUGýRUý&38ýERDUG

ë &KDQJHýYDOYHýõ3DUDýéäôñý,î2ýERDUGýõ3DUDýëéôýRUý&38
ERDUGýõ3DUDýëæô

ê 9DOYHý9ìýVWXFNýLQWHUQDOO\ &OHDQýYDOYHý9ìýõ3DUDýåçôïýý5HSODFHýYDOYHýõ3DUDýéäôýLI
IDXOWýUHPDLQV

é 906ýLQOHWýUHVWULFWRUýEORFNHG &OHDQýLQOHWýUHVWULFWRUýõ3DUDýåæô

è 906ýRXWOHWýEORFNHG &OHDQýRXWOHWýUHVWULFWRUýõ3DUDýååô

ç 906ýOHYHOýVHQVRUýRUýFDEOH ì &KHFNýWKDWýFDEOHýLVýFRQQHFWHG
IDXOW\

ë 8VHý)LJýììïëèýDQGý7DEOHýììïëèýWRýLVRODWHýIDXOW\
FRPSRQHQWýRUýVXEðDVVHPEO\

ê 5HSODFHý)06ýLIýVHQVRUýIDXOW\ýõ3DUDýéèôñý,î2ýERDUG
õ3DUDýëéôýRUý&38ýERDUGýõ3DUDýëæô

æ ,î2ýERDUGýIDXOW\ 5HSODFHý,î2ýERDUGýõ3DUDýëéô

å &38ýERDUGýIDXOW\ 5HSODFHý&38ýERDUGýõ3DUDýëæô

0DLQWHQDQFHýGXH

ìê ,Iý WKHýPDLQWHQDQFHýGXHý LFRQý õ)LJýììïçôýDSSHDUVýRQý WKHýGLVSOD\ñýHQVXUHý WKDWý WKHý ILOWHUVýDUH

FKDQJHGýõ6HFWLRQýëôýWKHQýUHVHWýWKHýSXPSýUXQýKRXUVýõ3DUDýìíëôï

)LJýììïçýý0DLQWHQDQFHýGXHýLFRQ



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïëê

3ULQWKHDGýFRYHU

ìé ,IýWKHýSULQWKHDGýFRYHUýLFRQýõ)LJýììïæôýLVýGLVSOD\HGñýHQVXUHýWKDWýWKHýFRYHUýLVýILWWHGýFRUUHFWO\ïýý,I

WKHýFRYHUý LVý ILWWHGñýEXWý WKHý LFRQýUHPDLQVýRQý WKHýGLVSOD\ñýXVHý)LJýììïìæýDQGý7DEOHýììïìæý WR

GHWHUPLQHýZKHUHýWKHýIDXOWýOLHVï

)LJýììïæýý3ULQWKHDGýFRYHUýRSHQýLFRQ

*XWWHUýGHWHFW

ìè ,IýWKHýJXWWHUýIDXOWýLFRQýõ)LJýììïåôýDSSHDUVýRQýWKHýGLVSOD\ñýUHIHUýWRý7DEOHýììïäýIRUýSRVVLEOHýFDXVHV

RIýWKHýIDXOWýDQGýUHPHGLDOýDFWLRQï

ììïåýý*XWWHUýIDXOWýLFRQ



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïëé 3DUWý1Rïýêíçðíéííðìíê

7$%/(ýììïäýý*877(5ý)$8/76

6HULDO 3RVVLEOHý&DXVH 5HPHGLDOý$FWLRQ
õìô õëô õêô

ì 1R]]OHýEORFNHG ì 3HUIRUPýQR]]OHýIOXVKýõ3DUDýììèô

ë &KHFNýWKDWýWKHýMHWýLVýJRLQJýLQWRýWKHýJXWWHUïýý5HSHDW
QR]]OHýIOXVKýêýRUýéýWLPHVýLIýUHTXLUHG

ë 1R]]OHýPLVDOLJQHG 5HðDOLJQýSULQWKHDGýõ3DUDýäíô

ê )DXOW\ýJXWWHUýGHWHFWýFLUFXLW ì 8VHý)LJýììïëíýDQGý7DEOHýììïëíýWRýORFDWHýIDXOW\
FRPSRQHQWýRUýVXEðDVVHPEO\

ë 5HSODFHýJXWWHUýGHWHFWýPRGXOHýõ3DUDýèåôñý,î2ýERDUG
õ3DUDýëéôýRUý&38ýERDUGýõ3DUDýëæô

(+7ýWULS

ìç ,IýWKHý(+7ýWULSýLFRQýõ)LJýììïäôýDSSHDUVýRQýWKHýGLVSOD\ñýUHIHUýWRý7DEOHýììïìíýIRUýSRVVLEOHýFDXVHV

DQGýUHPHGLDOýDFWLRQï

)LJýììïäýý(+7ýWULSýLFRQ

7$%/(ýììïìíýý(+7ý75,3

6HULDO 3RVVLEOHý&DXVH 5HPHGLDOý$FWLRQ
õìô õëô õêô

ì 'LUW\ýSULQWKHDG &OHDQýSULQWKHDGýõ6HHý6HFWLRQýëô

ë (+7ýWULSýRXWýRIýFDOLEUDWLRQ 5HðFDOLEUDWHý(+7ýWULSýõ3DUDýìéæô

ê )DXOW\ý(+7ýFLUFXLW ì 8VHý)LJýììïìæýDQGý7DEOHýììïìæýWRýORFDWHýWKHýIDXOW\
FRPSRQHQWýRUýVXEðDVVHPEO\

ë 5HSODFHýIDXOW\ýFRPSRQHQWî(+7ý0RGXOHýõ3DUDýèçôñ
,î2ýERDUGýõ3DUDýëéôýRUý&38ýERDUGýõ3DUDýëæô



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïëè

,QNýRXW

ìæ ,IýWKHýLQNýRXWýLFRQýõ)LJýììïìíôýDSSHDUVýRQýWKHýGLVSOD\ñýUHIHUýWRý7DEOHýììïììýIRUýSRVVLEOHýFDXVHV

RIýWKHýIDXOWýDQGýUHPHGLDOýDFWLRQï

)LJýììïìíýý,QNýRXWýLFRQ

7$%/(ýììïììýý,1.ý287

6HULDO 3RVVLEOHý&DXVH 5HPHGLDOý$FWLRQ
õìô õëô õêô

ì ,QNýUHVHUYRLUýHPSW\ 5HILOOýUHVHUYRLUýDQGýSULPHýPL[HUýERZOýõ6HFWLRQýäôïýý,IýLQN
RXWýLFRQýLVýVWLOOýGLVSOD\HGñýSURFHHGýWRý6WHSýê

ë 9DOYHý9ëýRQýLQNýUHVHUYRLU ì 8VHý)LJýììïìéýDQGý7DEOHýììïìéýWRýORFDWHýIDXOW\
IDXOW\ FRPSRQHQWýRUýVXEðDVVHPEO\

ë &KDQJHýYDOYHýõ3DUDýéäôñý,î2ýERDUGýõ3DUDýëéôñýRUý&38
ERDUGýõ3DUDýëæô

ê 9DOYHý9ëýVWXFNýLQWHUQDOO\ &OHDQýYDOYHý9ëýõ3DUDýåçôïý5HSODFHýYDOYHýõ3DUDýéäôýLIýIDXOW
UHPDLQV

é 0L[HUýOHYHOýORZýVHQVRUýRU ì &KHFNýWKDWýFDEOHýLVýFRQQHFWHG
FDEOHýIDXOW\

ë &KHFNýFRQWLQXLW\ýRIýFDEOHýDQGýUHSODFHýLIýIDXOW\

ê 8VHý)LJýììïëèýDQGý7DEOHýììïëèýWRýORFDWHýIDXOW\
FRPSRQHQWýRUýVXEðDVVHPEO\

é 5HSODFHý)06ýõ3DUDýéèôýLIýVHQVRUýIDXOW\ñý,î2ýERDUG
õ3DUDýëéôñý&38ýERDUGýõ3DUDýëæôýRUý/(9(/6ýERDUG
õ3Lôýõ3DUDýæçô



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïëç 3DUWý1Rïýêíçðíéííðìíê

&DELQHWýRYHUWHPS

ìå ,IýWKHýFDELQHWýRYHUWHPSýLFRQýõ)LJýììïììôýLVýGLVSOD\HGñýUHIHUýWRý7DEOHýììïìëýIRUýSRVVLEOHýFDXVHV

RIýWKHýIDXOWýDQGýUHPHGLDOýDFWLRQï

)LJýììïììýý&DELQHWýRYHUWHPSýLFRQ

7$%/(ýììïìëýý&$%,1(7ý29(57(03(5$785(

6HULDO 3RVVLEOHý&DXVH 5HPHGLDOý$FWLRQ
õìô õëô õêô

ì (QYLURQPHQWýWRRýKRWýIRU 0HDVXUHýDPELHQWýWHPSHUDWXUHïýý,IýLWýLVýJUHDWHUýWKDQýéí &ñ
SULQWHU PRYHýWKHýSULQWHUýWRýDýFRROHUýSRVLWLRQýRUýUHGXFHýDPELHQW

R

WHPSHUDWXUHýE\ýLPSURYLQJýYHQWLODWLRQýHWF

ë 3ULQWHUýDLUýLQOHWýRUýRXWOHW &KHFNýWKDWýWKHýSULQWHUýLVýVWDQGLQJýRQýDýIODWýVXUIDFHýDQG
EORFNHG WKDWýWKHýLQOHWýDQGýRXWOHWýDUHýFOHDUýõ)LJýììïìëô

ê )DQýIDLOHGýõ)DQýIDLOHGýLFRQýLV &KHFNýIRUýëéý9ý'&ýDFURVVýSLQVýéýDQGýèýRQýWKHý(+7î)$1
GLVSOD\HGô FRQQHFWRUýRQýWKHý,î2ýERDUGïýý,IýWKHýYROWDJHýLVýSUHVHQWñ

UHSODFHýWKHýIDQýõ3DUDýèìô

é )DQýIDLOXUHýFDUGýIDXOW\ 5HSODFHýIDQýIDLOXUHýFDUGýõ3DUDýèêô

è ,î2ýERDUGýIDXOW\ 5HSODFHý,î2ýERDUGýõ3DUDýëéô

ç &38ýERDUGýIDXOW\ 5HSODFHý&38ýERDUGýõ3DUDýëæô



2

1

6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïëæ

ì $LUýRXWOHW
ë $LUýLQOHW

)LJýììïìëýý3ULQWHUýDLUýLQOHWýDQGýRXWOHW

&KDUJHýHUURU

ìä ,IýWKHýFKDUJHýHUURUýLFRQýõ)LJýììïìêôýLVýGLVSOD\HGñýUHIHUýWRý7DEOHýììïìêýIRUýSRVVLEOHýFDXVHVýRIýWKH

IDXOWýDQGýUHPHGLDOýDFWLRQï

)LJýììïìêýý&KDUJHý(UURUýLFRQ



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïëå 3DUWý1Rïýêíçðíéííðìíê

7$%/(ýììïìêýý&+$5*(ý(5525

6HULDO 3RVVLEOHý&DXVH 5HPHGLDOý$FWLRQ
õìô õëô õêô

ì 'LUW\ýSULQWKHDG &OHDQýSULQWKHDGýõ6HFWLRQýëô

ë 9LVFRVLW\ýLQFRUUHFW 6HHý7DEOHýììïå

ê 0RGXODWLRQýLQFRUUHFW $GMXVWýDVýUHTXLUHGýõ3DUDýìëìô

é +HDGýKHDWHUýFLUFXLWU\ýIDXOW\ ì 8VHý)LJýììïëìýDQGý7DEOHýììïëìýWRýORFDWHýIDXOW\
FRPSRQHQWýRUýVXEðDVVHPEO\

ë 5HSODFHýKHDGýKHDWHUýõ3DUDýçíôñý,î2ýERDUGýõ3DUDýëéô
RUý&38ýERDUGýõ3DUDýëæô

è )DXOW\ýQR]]OHýDVVHPEO\ýRU ì 8VHý)LJýììïëêýDQGý7DEOHýììïëêýWRýORFDWHýIDXOW\
PRGXODWLRQýFLUFXLWU\ FRPSRQHQWýRUýVXEðDVVHPEO\

ë 5HSODFHýQR]]OHýõ3DUDýççôñý,î2ýERDUGýõ3DUDýëéôýRU
&38ýERDUGýõ3DUDýëæô

ç &KDUJHýHOHFWURGHýRUýFLUFXLWU\ ì 8VHý)LJýììïëéýDQGý7DEOHýììïëéýWRýORFDWHýIDXOW\
IDXOW\ FRPSRQHQWýRUýVXEðDVVHPEO\

ë 5HSODFHý(+7ý%ORFNýõ3DUDýçéôñýFDEOLQJñý,î2ýERDUG
õ3DUDýëéôýRUý&38ýERDUGýõ3DUDýëæô

æ 3KDVHýGHWHFWRUýRUýFLUFXLWU\ ì 8VHý)LJýììïëéýDQGý7DEOHýììïëéýWRýORFDWHýIDXOW\
IDXOW\ FRPSRQHQWýRUýVXEðDVVHPEO\

ë 5HSODFHýSKDVHýGHWHFWRUýõ3DUDýçëôñýFDEOLQJñý,î2ýERDUG
õ3DUDýëéôýRUý&38ýERDUGýõ3DUDýëæô

6&+(0$7,&ý',$*5$06ý$1'ý6,*1$/ý75$&,1*ý,1)250$7,21

ëí )LJXUHVýììïìéýWRýììïëèýDUHýVLPSOLILHGýVFKHPDWLFýGLDJUDPVýRIýWKHýFLUFXLWVýOLVWHGýEHORZïýý(DFK

RQHýKDVýDQýDVVRFLDWHGýWDEOHýõ7DEOHýììïìéýWRýììïëèôýJLYLQJýVLJQDOýWUDFLQJýLQIRUPDWLRQïýý7KH

GLDJUDPVýVKRXOGýEHýXVHGýLQýFRQMXQFWLRQýZLWKýWKHýIDXOWýILQGLQJýWDEOHVýõ7DEOHýììïìýWRýììïìêôýWR

ORFDWHýIDXOW\ýFRPSRQHQWVýDQGýVXEðDVVHPEOLHVï

ëíïì )LJýììïìéýðý9DOYHýFLUFXLWVï

ëíïë )LJýììïìèýðý&DELQHWýWHPSHUDWXUHýFRQWUROVï

ëíïê )LJýììïìçýðý/&'ýFRQWUDVWýFRQWUROï

ëíïé )LJýììïìæýðý(+7ýFRQWUROï

ëíïè )LJýììïìåýðý3XPSýPRWRUýFRQWUROýDQGýSUHVVXUHýWUDQVGXFHUï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïëä

ëíïç )LJýììïìäýðý0L[HUýWDQNýLQNýWHPSHUDWXUHýFRQWUROï

ëíïæ )LJýììïëíýðý*XWWHUýGHWHFWýFLUFXLWï

ëíïå )LJýììïëìýðý+HDGýKHDWHUýDQGýWHPSHUDWXUHýVHQVRUýFLUFXLWï

ëíïä )LJýììïëëýðýëåèýYROWýJHQHUDWRUýFLUFXLWýRQý,î2ýERDUGï

ëíïìí )LJýììïëêýðý0RGXODWLRQýFRQWUROýFLUFXLWï

ëíïìì )LJýììïëéýðý&KDUJLQJýDQGýSKDVLQJýFLUFXLWVï

ëíïìë )LJýììïëèýðý/HYHOýVHQVRUýFLUFXLWVï

ëì 7KHýYROWDJHVýDQGýZDYHIRUPVýDUHýW\SLFDOýRIýDýIXOO\ýVHUYLFHDEOHýSULQWHUïýý$Q\ýPDMRUýGHYLDWLRQýIURP

WKHýYDOXHVýJLYHQýLQýWKHýWDEOHVýLQGLFDWHýDýIDXOWýFRQGLWLRQï



SOLVENT
TOP UP VALVE

V1

V2

V4

V3

V6

V8

V10

1

2

3

4

7

8

5

6

9

10

11

12

15

16

BROWN

RED

ORANGE

YELLOW

VIOLET

PINK

GREEN

BLUE

WHITE

BLACK

BROWN

RED

ORANGE

YELLOW

CABLE 1

CABLE 2

CABLE 1

CABLE 2

CABLE 2

CABLE 2

CABLE 2

+ve

+ve

+ve

+ve

+ve

+ve

-ve

-ve

-ve

-ve

-ve

-ve

18

19

21

20

22

D20 Mk2

D24 Mk1
+24 V

23

RELAY 1
CIRCUIT

CPU

CPUU9 Mk1
U15 Mk2

INK
TOP UP VALVE

SOLVENT
FLUSH VALVE

VMS DIVERTER
VALVE

FEED
VALVE

GUTTER
VALVE

PURGE
VALVE

CON
VALVES +24 V

I/O BOARD
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õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïêí 3DUWý1Rïýêíçðíéííðìíê

)LJýììïìéýý9DOYHýFLUFXLWV

7$%/(ýììïìéýý9$/9(ý&,5&8,7ý6,*1$/ý75$&,1*

6HULDO &RPSRQHQW 3LQý1Rï 0HWHUýW\SH 6WDWXV 6LJQDO
õìô õëô õêô õéô õèô õçô

ì &21ý9$/9(6 ëñýéñýçñýåñýìíñýìë '90 9DOYHýGHðHQHUJLVHG òëéý9
õ&KDVVLVýíý9ýUHIô

ë &21ý9$/9(6 ëñýéñýçñýåñýìíñýìë '90 9DOYHýHQHUJLVHG íý9
õ&KDVVLVýíý9ýUHIô

ê &21ý9$/9(6 0HDVXUHýDFURVV '90 0DLQVýVXSSO\ýSRZHU ý$SSUR[
SLQVýìèýõòYHôýDQG GRZQ ìíý9

ìç õ&DSDFLWRU
GLVFKDUJHô

é &21ý9$/9(6 ìçý '90 9DOYHýGHðHQHUJLVHG òëéý9
õ&KDVVLVýíý9ýUHIô

è &21ý9$/9(6 ìçý '90 9DOYHýHQHUJLVHG íý9
õ&KDVVLVýíý9ýUHIô

ç 8ìèîä ìåñýìäñýëíñýëìñýëëñ '90 9DOYHýGHðHQHUJLVHG íý9
ëê

æ 8ìèîä ìåñýìäñýëíñýëìñýëëñ '90 9DOYHýHQHUJLVHG òèý9
ëê
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2

3

U21 Mk2
U20 Mk1

0V

+5 V

SIGNAL 1 U16 Mk2
U10 Mk1

CPU

I/O BOARD
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïêì

)LJýììïìèýý&DELQHWýWHPSHUDWXUHýFRQWUROV

7$%/(ýììïìèýý&$%,1(7ý7(03(5$785(ý&21752/ý6,*1$/ý75$&,1*

6HULDO &RPSRQHQW 3LQý1Rï 0HWHUýW\SH 7HPSHUDWXUH 6LJQDO
õìô õëô õêô õéô õèô õçô

ì 8ëìîëí ë '90 ëí & ëííýP9
õ&KDVVLVýíý9ýUHIô

R

ë 8ëìîëí ë '90 êí & êííýP9
õ&KDVVLVýíý9ýUHIô

R

ê 8ìçîìí ì '90 ëí & ìïåý9
õ&KDVVLVýíý9ýUHIô

R

é 8ìçîìí ì '90 êí & ìïåý9
õ&KDVVLVýíý9ýUHIô

R



LCD

CPU

6
U26 Mk2

U12 Mk1

QDAC

I/O BOARD
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-XQýäå ,VVXHýëïì
3DJHýììïêë 3DUWý1Rïýêíçðíéííðìíê

)LJýììïìçýý/&'ý&RQWUDVWýFRQWURO

7$%/(ýììïìçýý/&'ý&2175$67ý&21752/ý6,*1$/

6HULDO &RPSRQHQW 3LQý1Rï 0HWHUýW\SH &RQWUDVWýYDOXH 6LJQDO
õìô õëô õêô õéô õèô õçô

ì 8ëçîìë ç '90 í ðìííýP9
õ&KDVVLVýíý9ýUHIô

ë 8ëçîìë ç '90 èí ðêïæý9
õ&KDVVLVýíý9ýUHIô

ê 8ëçîìë ç '90 ìíí ðåïéý9
õ&KDVVLVýíý9ýUHIô

é 8ëçîìë ç '90 ìèí ðìéý9
õ&KDVVLVýíý9ýUHIô

è 8ëçîìë ç '90 ëíí ðìåý9
õ&KDVVLVýíý9ýUHIô

ç 8ëçîìë ç '90 ëèè ðëêý9
õ&KDVVLVýíý9ýUHIô



LID SWITCH
   CIRCUIT

WHITE (+ve)

GREEN (-ve)
5

9

6

7

CON HEAD 1

0 V

+ve
EHT
MODULE

22 M

EHT 
DEFLECTOR
PLATES

RED +ve SUPPLY

BLACK -ve SUPPLY

0 V

 

CON
EHT/
FAN

300 V
GENERATOR

2

20
U20 Mk2

U41 Mk1

U16 Mk2

U10 Mk1

CPU

EHT
CONTROL
FROM
KEYPAD

I/O BOARD

6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïêê

)LJýììïìæýý(+7ýFRQWUROýDQGýOLGýVZLWFKýFLUFXLW

7$%/(ýììïìæýý(+7ý&21752/ý$1'ý/,'ý6:,7&+ý6,*1$/ý75$&,1*

6HULDO &RPSRQHQW 3LQý1Rï 0HWHUýW\SH (+7ýYDOXH 6LJQDO
õìô õëô õêô õéô õèô õçô

ì &21ý(+7î)$1 ç '90 /LGýRIIýõ1Rý(+7ô íý9
õ&KDVVLVýíý9ýUHIô

ë &21ý(+7î)$1 æ '90 /LGýRIIýõ1Rý(+7ô íý9
õ&KDVVLVýíý9ýUHIô

ê 8ëíîéì ëí '90 /LGýRIIýõ1Rý(+7ô íý9
õ&KDVVLVýíý9ýUHIô

é 8ìçîìí ë '90 /LGýRIIýõ1Rý(+7ô íý9
õ&KDVVLVýíý9ýUHIô

è &21ý+($'ýì ä '90 /LGýRIIýõ1Rý(+7ô êïèý9
õ&KDVVLVýíý9ýUHIô

ç &21ý(+7î)$1 ç '90 /LGýRQýõ(+7ýèíô éïëý9
õ&KDVVLVýíý9ýUHIô

õ&RQWLQXHGô



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïêé 3DUWý1Rïýêíçðíéííðìíê

7$%/(ýììïìæýý(+7ý&21752/ý$1'ý/,'ý6:,7&+ý6,*1$/ý75$&,1*ýõ&RQWLQXHGô

6HULDO &RPSRQHQW 3LQý1Rï 0HWHUýW\SH (+7ý9DOXH 6LJQDO
õìô õëô õêô õéô õèô õçô

æ &21ý(+7î)$1 æ '90 /LGýRQýõ(+7ýèíô æíýP9
õ&KDVVLVýíý9ýUHIô

å 8ëíîéì ëí '90 /LGýRQýõ(+7ýèíô ìý9
õ&KDVVLVýíý9ýUHIô

ä 8ìçîìí ë '90 /LGýRQýõ(+7ýèíô êííýP9
õ&KDVVLVýíý9ýUHIô

ìí &21ý+($'ýì ä '90 /LGýRQýõ(+7ýèíô èííýP9
õ&KDVVLVýíý9ýUHIô

ìì &21ý(+7î)$1 ç '90 /LGýRQýõ(+7ýìííô äý9
õ&KDVVLVýíý9ýUHIô

ìë &21ý(+7î)$1 æ '90 /LGýRQýõ(+7ýìííô ìèíýP9
õ&KDVVLVýíý9ýUHIô

ìê 8ëíîéì ëí '90 /LGýRQýõ(+7ýìííô ëý9
õ&KDVVLVýíý9ýUHIô

ìé 8ìçîìí ë '90 /LGýRQýõ(+7ýìííô çííýP9
õ&KDVVLVýíý9ýUHIô

ìè &21ý+($'ýì ä '90 /LGýRQýõ(+7ýìííô èííýP9
õ&KDVVLVýíý9ýUHIô

ìç &21ý(+7î)$1 ç '90 /LGýRQýõ(+7ýìèíô ìêý9
õ&KDVVLVýíý9ýUHIô

ìæ &21ý(+7î)$1 æ '90 /LGýRQýõ(+7ýìèíô ëííýP9
õ&KDVVLVýíý9ýUHIô

ìå 8ëíîéì ëí '90 /LGýRQýõ(+7ýìèíô êý9
õ&KDVVLVýíý9ýUHIô

ìä 8ìçîìí ë '90 /LGýRQýõ(+7ýìèíô ìý9
õ&KDVVLVýíý9ýUHIô

ëí &21ý+($'ýì ä '90 /LGýRQýõ(+7ýìèíô èííýP9
õ&KDVVLVýíý9ýUHIô

ëì &21ý(+7î)$1 ç '90 /LGýRQýõ(+7ýëííô ìæý9
õ&KDVVLVýíý9ýUHIô

õ&RQWLQXHGô



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïêè

7$%/(ýììïìæýý(+7ý&21752/ý$1'ý/,'ý6:,7&+ý6,*1$/ý75$&,1*ýõ&RQWLQXHGô

6HULDO &RPSRQHQW 3LQý1Rï 0HWHUýW\SH (+7ý9DOXH 6LJQDO
õìô õëô õêô õéô õèô õçô

ëë &21ý(+7î)$1 æ '90 /LGýRQýõ(+7ýëííô ëííýP9
õ&KDVVLVýíý9ýUHIô

ëê 8ëíîéì ëí '90 /LGýRQýõ(+7ýëííô éý9
õ&KDVVLVýíý9ýUHIô

ëé 8ìçîìí ë '90 /LGýRQýõ(+7ýëííô ìïêý9
õ&KDVVLVýíý9ýUHIô

ëè &21ý+($'ýì ä '90 /LGýRQýõ(+7ýëííô èííýP9
õ&KDVVLVýíý9ýUHIô

ëç &21ý(+7î)$1 ç '90 /LGýRQýõ(+7ýëèèô ëëý9
õ&KDVVLVýíý9ýUHIô

ëæ &21ý(+7î)$1 æ '90 /LGýRQýõ(+7ýëèèô êæíýP9
õ&KDVVLVýíý9ýUHIô

ëå 8ëíîéì ëí '90 /LGýRQýõ(+7ýëèèô èý9
õFKDVVLVýíý9ýUHIô

ëä 8ìçîìí ë '90 õ/LGýRQýõ(+7ýëèèô ìïæý9
õ&KDVVLVýíý9ýUHIô

êí &21ý+($'ýì ä '90 õ/LGýRQýõ(+7ýëèèô íý9
õ&KDVVLVýíý9ýUHIô



TP3 Mk1
TP5 Mk2

I/O BOARD
I/O BOARD

CPU 6

U23 Mk2

U17 Mk1

PUMP
CONTROLLER

8

PUMP
MOTOR

+ve -ve

1 2 3 4

+10 V 0 V

PUMPPRESSURE
TRANSDUCER

INK
FLOW

RED
GREEN

WHITE
BLACK

YELLOWORANGEREDBROWN

CON
PUMP

CON
P/TRANS

1 2 U23 Mk1
U29 Mk2

7

8

CON_BM1
(Mk 2 only)

CON_BM2
(Mk 2 only)

+5 V
70uS

0 V

70uS

130uS

6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïêç 3DUWý1Rïýêíçðíéííðìíê

)LJýììïìåýý3XPSýPRWRUýFRQWUROýDQGýSUHVVXUHýWUDQVGXFHU

7$%/(ýììïìåýý3803ý02725ý&21752/ý$1'ý35(6685(ý75$16'8&(5ý6,*1$/ý75$&,1*

6HULDO &RPSRQHQW 3LQý1Rï 0HWHUýW\SH 3UHVVXUH 6LJQDO

õìô õëô õêô õéô õçô õæô õåô
'LJLWDO $FWXDO

ì &21 ì '90 ëí ëý%DU òìíý9
3î75$16 õ3LQýéýíý9ýUHIô

ë &21 0HDVXUHýDFURVV '90 ëí ëý%DU ëèýP9
3î75$16 3LQýëýõòYHôýDQG

3LQýêýõðYHô

ê 73èîê 73è '90 ëí ëý%DU ëïêý9
õ&KDVVLVýíý9ýUHIô

é 8ëêîìæ ç 6FRSH ëí ëý%DU
õ&KDVVLVýíý9ýUHIô

õ&RQWLQXHGô



+3.6 V

0 V
18mS

+5 V
80uS

0 V

80uS

120uS

+3.4 V

0 V
14mS

+5 V
90uS

0 V

90uS

110uS

+3.4 V

0 V
12mS

6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïêæ

7$%/(ýììïìåýý3803ý02725ý&21752/ý$1'ý35(6685(ý75$16'8&(5ý
6,*1$/ý75$&,1*ýõ&RQWLQXHGô

6HULDO &RPSRQHQW 3LQý1Rï 0HWHUýW\SH 3UHVVXUH 6LJQDO

õìô õëô õêô õéô õèô õçô õæô
'LJLWDO $FWXDO

è &21ý3803 å 6FRSH ëí ëý%DU
õ&KDVVLVýíý9ýUHIô

ç &21 ì '90 êí êý%DU òìíý9
3î75$16 3LQýéýõíý9ýUHIô

æ &21 0HDVXUHýDFURVVý3LQýë '90 êí êý%DU êèýP9
3î75$16 õòYHôýDQGý3LQýêýõðYHô

å 73èîê 73èîêýõòYHô '90 êí êý%DU êïéý9
õ&KDVVLVýíý9ýUHIô

ä 8ëêîìæ ç 6FRSH êí êý%DU
õ&KDVVLVýíý9ýUHIô

ìí &21ý3803 å 6FRSH êí êý%DU
õ&KDVVLVýíý9ýUHIô

ìì &21 ì '90 éí éý%DU òìíý9
3î75$16 õ3LQýéýíý9ýUHIô

ìë &21 0HDVXUHýDFURVVý '90 éí éý%DU éçýP9
3î75$16 3LQýëýõòYHôýDQGý

3LQýêýõðYHô

ìê 73èîê 73èîêýõòYHô '90 éí éý%DU òéïìý9
õ&KDVVLVýíý9ýUHIô

ìé 8ëêîìæ ç 6FRSH éí éý%DU
õ&KDVVLVýíý9ýUHIô

ìè &21ý3803 å 6FRSH éí éý%DU
õ&KDVVLVýíý9ýUHIô

ý õ&RQWLQXHGô



+5 V
90uS

0 V

90uS

110uS

+3.2 V

0 V
10.7mS

6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïêå 3DUWý1Rïýêíçðíéííðìíê

7$%/(ýììïìåýý3803ý02725ý&21752/ý$1'ý35(6685(ý75$16'8&(5ý
6,*1$/ý75$&,1*ýõ&RQWLQXHGô

6HULDO &RPSRQHQW 3LQý1Rï 0HWHUýW\SH 3UHVVXUH 6LJQDO

õìô õëô õêô õéô õèô õçô õæô
'LJLWDO $FWXDO

ìç &21 ì '90 èí èý%DU òìíý9
3î75$16 õ3LQýéýíý9ýUHIô

ìæ &21 0HDVXUHýDFURVV '90 èí èý%DU èèýP9
3î75$16 3LQýëýõòYHôýDQG

3LQýêýõðYHô

ìå 73èîê 73èîêýõòYHô '90 èí èý%DU òèý9
õ&KDVVLVýíý9ýUHIô

ìä 8ëêîìæ ç 6FRSH èí èý%DU
õ&KDVVLVýíý9ýUHIô

ëí 8ëêîìæ å 6FRSH èí èý%DU
õ&KDVVLVýíý9ýUHIô



TEMP
SENSOR

MIXER TANK

1

2

3 6

5

7RED

YELLOW BLUE

BLACK VIOLET

CONNECTOR
4 WAY MINIFIT

GREEN

CO
P/TRANS

I/O BOARD

+5 V

0 V

CPU

TP4 Mk1
TP3 Mk2

SIGNAL

6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïêä

)LJýììïìäýý0L[HUýWDQNýLQNýWHPSHUDWXUHýFRQWURO

7$%/(ýììïìäýý0,;(5ý7$1.ý,1.ý7(03(5$785(ý&21752/ý6,*1$/ý75$&,1*

6HULDO &RPSRQHQW 3LQý1Rï 0HWHUýW\SH 7HPSHUDWXUH 6LJQDO
õìô õëô õêô õéô õèô õçô

ì &211(&725 ì '90 ëí & òèý9
éý:$<ý0,1,),7 õ3LQýêýíý9ýUHIô

R

ë &211(&725ý ë '90 ëí & ëííýP9
éý:$<ý0,1,),7 õ3LQýêýíý9ýUHIô

R

ê &21ý3î75$16 æ '90 ëí & òèý9
õ3LQýçýíý9ýUHIô

R

é &21ý3î75$16 è '90 ëí & ëííýP9
õ3LQýçýíý9ýUHIô

R

è 73êîé 73êîéýõòYHô '90 ëí & ìïëý9
õ&KDVVLVýíý9ýUHIô

R

ç &211(&725 ì '90 ëè & òèý9
éý:$<ý0,1,),7 õ3LQýêýíý9ýUHIô

R

æ &211(&725 ë '90 ëè & ëèíýP9
éý:$<ý0,1,),7 õ3LQýêýíý9ýUHIô

R

å &21ý3î75$16 æ '90 ëè & òèý9
õ3LQýçýíý9ýUHIô

R

ä &21ý3î75$16 è '90 ëè & ëèíýP9
õ3LQýçýíý9ýUHIô

R

ìí 73êîé 73êîéýõòYHô '90 ëè & ìïèý9
õ&KDVVLVýíý9ýUHIô

R



OSCILLATOR AND
REFERENCE
CIRCUIT

4

5

0 V

I/O BOARD

CON HEAD 1

YELLOW

BLACK

INK
FLOW

GUTTER DETECT
MODULE

AIR
GAP

GUTTER

+2 V
3mS 1mS

0 V
-0.8 V

+3.2 V

3mS 1mS
0 V

-1.4 V

6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïéí 3DUWý1Rïýêíçðíéííðìíê

)LJýììïëíýý*XWWHUýGHWHFWýFLUFXLW

7$%/(ýììïëíýý*877(5ý'(7(&7ý&,5&8,7ý6,*1$/ý75$&,1*

6HULDO &RPSRQHQW 3LQý1Rï 0HWHUýW\SH ,QNýIORZ 6LJQDO
õìô õëô õêô õéô õèô õçô

ì &21ý+($'ýì é 6FRSH ,QNýIORZýWKURXJKýPRGXOH

ë &21ý+($'ýì é 6FRSH 1RýLQNýIORZ



NOZZLE

TEMPERATURE
SENSER

HEAD
HEATER

INK
FLOW

11

12

CPU

+24 V SW

CON HEAD 2

CON HEAD 2

I/O BOARD

BLUE

WHITE

PINK

RED

BLACK

BLUE/
WHITE

RED

RED/
WHITE

9 5

8

10

+5 V

0 V

U14 Mk2
U34 Mk1

6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïéì

)LJýììïëìýý+HDGýKHDWHUýDQGýWHPSHUDWXUHýVHQVRUýFLUFXLW

õìô :KHQýWKHýUHTXLUHGýWHPSHUDWXUHýLVýUHDFKHGñý&21ý+($'ýëýSLQVýììýDQGýìë
DUHý ERWKý DWý òëéý 9ïý ý :KHQý WKHý DFWXDOý WHPSHUDWXUHý LVý EHORZý WKHý VHW
WHPSHUDWXUHñýSLQýììýUHPDLQVýDWýòëéý9ýZKLOHýSLQýìëýLVýVXSSOLHGýZLWKýòëéý9
VZLWFKHGýSXOVHVï

õëô ,IýWKHýWHPSHUDWXUHýH[FHHGVýèè &ñýWKHýWKHUPDOýFXWRXWýVKXWVýGRZQýWKHýKHDGR

KHDWHUï



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïéë 3DUWý1Rïýêíçðíéííðìíê

7$%/(ýììïëìýý+($'ý+($7(5ý$1'ý7(03(5$785(ý6(1625ý6,*1$/ý75$&,1*

6HULDO &RPSRQHQW 3LQý1Rï 0HWHUýW\SH 7HPSHUDWXUH 6LJQDO
õìô õëô õêô õéô õèô õçô

ì &21ý+($'ýë ìì 6FRSH ëè & 6HHý1RWHýì
õ&KDVVLVýíý9ýUHIô

R

ë &21ý+($'ýë ìë 6FRSH ëè & 6HHý1RWHýì
õ&KDVVLVýíý9ýUHIô

R

ê &21ý+($'ýë ä '90 ëè & ëèíýP9
õ3LQýìíýíý9ýUHIô

R

é &21ý+($'ýë ìì 6FRSH êè & 6HHý1RWHýì
õ&KDVVLVýíý9ýUHIô

R

è &21ý+($'ýë ìë 6FRSH êè & 6HHý1RWHýì
õ&KDVVLVýíý9ýUHIô

R

ç &21ý+($'ýë ä '90 êè & êèíýP9
õ3LQýìíýíý9ýUHIô

R

æ &21ý+($'ýë ìì 6FRSH éè & 6HHý1RWHýì
õ&KDVVLVýíý9ýUHIô

R

å &21ý+($'ýë ìë 6FRSH éè & 6HHý1RWHýì
õ&KDVVLVýíý9ýUHIô

R

ä &21ý+($'ýë ä '90 éè & éèíýP9
õ3LQýìíýíý9ýUHIô

R

ìí &21ý+($'ýë ìì 6FRSH èè & 6HHý1RWHýì
õ&KDVVLVýíý9ýUHIô

R

ìì &21ý+($'ýë ìë 6FRSH èè & 6HHý1RWHýì
õ&KDVVLVýíý9ýUHIô

R

ìë &21ý+($'ýë ä '90 èè & èèíýP9
õ3LQýìíýíý9ýUHIô

R

ìê 8ìéîêé è '90 ëè & ìïèý9R

ìé 8ìéîêé è '90 êè & ëý9R

ìè 8ìéîêé è '90 éè & ëïèý9R

ìç 8ìéîêé è '90 èè & êý9R



CHARGE
CIRCUIT

RECTIFIER
CIRCUIT CPU

TP2 Mk2
TP1 Mk1

R15 Mk2
R1 Mk1

LED2 Mk2
LED1 Mk1
(RED)

VR1

I/O BOARD

300 V CHARGE

0 V CHARGE

(50 K )

6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïéê

)LJýììïëëýýêííýYROWýJHQHUDWRUýFLUFXLW

7$%/(ýììïëëýýêííý92/7ý*(1(5$725ý&,5&8,7ý6,*1$/6

6HULDO &RPSRQHQW 3LQý1Rï 0HWHUýW\SH 6WDWXV 6LJQDO
õìô õëô õêô õéô õèô õçô

ì 73ëîì 73ëýõòYHô '90 3ULQWKHDGýFRYHUýRII òìèý9
õ&KDVVLVýíý9ýUHIô

ë 73ëîì 73ëýõòYHô '90 3ULQWKHDGýFRYHUýRQ 0D[ý ýòêêíý9
õ&KDVVLVýíý9ýUHIô &DOLEUDWHGýWR

ëåèý9ýZLWKý95ì

ê /('ëîì 9LVXDO 3ULQWKHDGýFRYHUýRII 'LPO\ýOLW
LQVSHFWLRQ

é /('ëîì 9LVXDO 3ULQWKHDGýFRYHUýRQ %ULJKWO\ýOLW
LQVSHFWLRQ



NOZZLE

BLACK

RED 4

3

CON
CH/MOD

SIGNAL

TP6 Mk2
TP4 Mk1

3

4

5

6

10

11

12

CPUU34 Mk2
U30 Mk1

I/O BOARD

u31 (Mk2)
u26 (Mk1)

12 V

76.8 kHz (Si and Pi)

120 kHz (Mi)

96 V

76.8 kHz (Si and Pi)

120 kHz (Mi)

6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïéé 3DUWý1Rïýêíçðíéííðìíê

)LJýììïëêýý0RGXODWLRQýFRQWUROýFLUFXLW

7$%/(ýììïëêýý02'8/$7,21ý&21752/ý&,5&8,7ý6,*1$/ý75$&,1*

6HULDO &RPSRQHQW 3LQý1Rï 0HWHUýW\SH 02'ýYDOXH 6LJQDO
õìô õëô õêô õéô õèô õçô

ì 73çîé 73çîé 6FRSH í
õ&KDVVLVýíý9ýUHIô

ë &21ý&+î02' é 6FRSH í 6DPHýZDYHIRUPýDVý6HULDOýì
õ&KDVVLVýíý9ýUHIô

ê &21ý&+î02' ê 6FRSH í íý9
õ&KDVVLVýíý9ýUHIô

é 73çîé 73çîé 6FRSH éè
õ&KDVVLVýíý9ýUHIô

è &21ý&+î02' é 6FRSH éè 6DPHýZDYHIRUPýDVý6HULDOýé
õ&KDVVLVýíý9ýUHIô

ç &21ý&+î02' ê 6FRSH éè íý9
õ&KDVVLVýíý9ýUHIô

õ&RQWLQXHGô



210 V

76.8 kHz (Si and Pi)

120 kHz (Mi)

0 V

+5 V
76.8 kHz (Si and Pi)

120 kHz (Mi)

6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïéè

7$%/(ýììïëêýý02'8/$7,21ý&21752/ý&,5&8,7ý6,*1$/ý75$&,1*ýõ&RQWLQXHGô

6HULDO &RPSRQHQW 3LQý1Rï 0HWHUýW\SH 02'ýYDOXH 6LJQDO
õìô õëô õêô õéô õèô õçô

æ 73ç 73ç 6FRSH ää
õ&KDVVLVýíý9ýUHIô

å &21ý&+î02' é 6FRSH ää 6DPHýZDYHIRUPýDVý6HULDOýæ
õ&KDVVLVýíý9ýUHIô

ä &21ý&+î02' ê 6FRSH ää íý9
õ&KDVVLVýíý9ýUHIô

ìí 8êéîêí êñýéñýèñýçñýìíñý 6FRSH í
ììñýìëý

ìì 8êéîêí êñýéñýèñýçñýìíñý 6FRSH éè 6DPHýZDYHIRUPýDVý6HULDOýìí
ììñýìëý

ìë 8êéîêí êñýéñýèñýçñýìíñý 6FRSH ää 6DPHýZDYHIRUPýDVý6HULDOýìí
ììñýìëý



PRINT HEAD I/O BOARD

CHARGE
ELECTRODE

PHASE
DETECTOR

PHASE
DETECT
AMPLIFIER

PINK SIGNAL

ORANGE

RED

BROWN

8

3

2

1

0 V

-15 V

+15 V

CON
CH/MOD

1

2
SCREEN

CON
HEAD 1

CHARGE
CIRCUIT

300V
CIRCUIT

15

2
U2

U2 Mk2

U1 Mk1

TP4 Mk2
TP3 Mk1

CPU

TP7 Mk2
TP7 Mk1

CHARGE
AND PHASE
CONTROL
FROM
KEYPAD

0 V
CHARGE

0.1 V

0.3 V

0 V

6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïéç 3DUWý1Rïýêíçðíéííðìíê

)LJýììïëéýý&KDUJLQJýDQGýSKDVLQJýFLUFXLWVýõSULQWLQJýDQGýSKDVLQJô

7$%/(ýììïëéýý&+$5*,1*ý$1'ý3+$6,1*ý&,5&8,76ý6,*1$/ý75$&,1*

6HULDO &RPSRQHQW 3LQý1Rï 0HWHUýW\SH 6WDWXV 6LJQDO
õìô õëô õêô õéô õèô õçô

ì &21ý&+î02' ìýõRUý73éîêô 6FRSH -HWýUXQQLQJ
õ&KDVVLVýíý9ýUHIô SKDVLQJîOLGýRQ

3KDVHýFKDUJHýí
3KDVHýSURILOHýìèý[ýí

ë 8ëîì ìè '90 -HWýUXQQLQJ íý9
õ&KDVVLVýíý9ýUHIô 3KDVLQJîOLGýRQ

3KDVHýFKDUJHýí
3KDVHýSURILOHýìèý[ýí

ê &21ý+($'ýì åýõRUý73æô '90 -HWýUXQQLQJ ìííýP9
õ&KDVVLVýíý9ýUHIô 3KDVLQJîOLGýRQ

3KDVHýFKDUJHýí
3KDVHýSURILOHýìèý[ýí

õ&RQWLQXHGô



-12 V

0 V
76.8 kHz (Si and Pi)

120 kHz (Mi)

0 V

-1.7 V

76.8 kHz (Si and Pi)

120 kHz (Mi)

Burst of 8 pulses

-0.5 V
0 V

+2 V

16 pulses (0-15)

0 V

-14 V

76.8 kHz (Si and Pi)

120 kHz (Mi)

Burst of 8 pulses

76.8 kHz (Si and Pi)

120 kHz (Mi)
-3 V

0 V

-0.5 V
0 V

+2.1 V

16 pulses (0-15) 

6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïéæ

7$%/(ýììïëéýý&+$5*,1*ý$1'ý3+$6,1*ý&,5&8,76ý6,*1$/ý75$&,1*ýõ&RQWLQXHGô

6HULDO &RPSRQHQW 3LQý1Rï 0HWHUýW\SH 6WDWXV 6LJQDO
õìô õëô õêô õéô õèô õçô

é &21ý&+î02' ìýõRUý73éîêô 6FRSH -HWýUXQQLQJ
õ&KDVVLVýíý9ýUHIô 3KDVLQJîOLGýRQý

3KDVHýFKDUJHýìëë
3KDVHýSURILOHýåý[ýì

è 8ëîì ìè 6FRSH -HWýUXQQLQJ
õ&KDVVLVýíý9ýUHIô 3KDVLQJîOLGýRQ

3KDVHýFKDUJHýìëë
3KDVHýSURILOHýåý[ýì

ç &21ý+($'ýì åýõRUý73æô 6FRSH -HWýUXQQLQJ
õ&KDVVLVýíý9ýUHIô 3KDVLQJîOLGýRQ

3KDVHýFKDUJHýìëë
3KDVHýSURILOHýåý[ýì

æ &21ý&+î02' ìýõRUý73éîêô 6FRSH -HWýUXQQLQJ
õ&KDVVLVýíý9ýUHIô 3KDVLQJîOLGýRQ

3KDVHýFKDUJHýëèè
3KDVHýSURILOHý
ìêý[ýì

å 8ëîì ìè 6FRSH -HWýUXQQLQJ
õ&KDVVLVýíý9ýUHIô 3KDVLQJîOLGýRQ

3KDVHýFKDUJHýëèè
3KDVHýSURILOHý
ìêý[ýì

ä &21ý+($'ýì åýõRUý73éîêô 6FRSH -HWýUXQQLQJ
õ&KDVVLVýíý9ýUHIô 3KDVLQJîOLGýRQ

3KDVHýFKDUJHýëèè
3KDVHýSURILOHý
ìêý[ýì

õ&RQWLQXHGô



220 V

24 dot high
character

50 V
0 V

260 V

24 dot high
character

100 V
0 V

6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïéå 3DUWý1Rïýêíçðíéííðìíê

7$%/(ýììïëéýý&+$5*,1*ý$1'ý3+$6,1*ý&,5&8,76ý6,*1$/ý75$&,1*ýõ&RQWLQXHGô

6HULDO &RPSRQHQW 3LQý1Rï 0HWHUýW\SH 6WDWXV 6LJQDO
õìô õëô õêô õéô õèô õçô

ìí &21ý&+î02' ìýõRUý73éîêô '90 3ULQWLQJý-HWýRQîýOLG òìïëý9
õ&KDVVLVýíý9ýUHIô RQ

&KDUJHýYDOXHýí
3KDVHýSURILOHýí
3KDVHýFKDUJHýìêí

ìì 8ëîì ë '90 3ULQWLQJ íý9
õ&KDVVLVýíý9ýUHIô -HWýRQîOLGýRQ

&KDUJHýYDOXHýí
3KDVHýSURILOHýí
3KDVHýFKDUJHýìêí

ìë &21ý&+î02' ìýõRUý73éîêô 6FRSH 3ULQWLQJ
õFKDVVLVýíý9ýUHIô -HWýRQîOLGýRQ

&KDUJHýYDOXHýìçí
3KDVHýSURILOHýåý[ýì
3KDVHýFKDUJHýìêí

ìê 8ëîì ë '90 3ULQWLQJ ðìïìý9ýWRýòìïìý9
õFKDVVLVýíý9ýUHIô -HWýRQîOLGýRQ

&KDUJHýYDOXHýìçí
3KDVHýSURILOHýåý[ýì
3KDVHýFKDUJHýìêí

ìé &21ý&+î02' ìýõRUý73éîêô 6FRSH 3ULQWLQJ
õ&KDVVLVýíý9ýUHIô -HWýRQîOLGýRQ

&KDUJHýYDOXHýëèè
3KDVHýSURILOHý
ìíý[ýì
3KDVHýFKDUJHýìêí

ìè 8ëîì ë '90 3ULQWLQJ ðëïìý9ýWRýòìïèý9
õ&KDVVLVýíý9ýUHIô -HWýRQîOLGýRQ

&KDUJHýYDOXHýëèè
3KDVHýSURILOHý
ìíý[ýì
3KDVHýFKDUJHýìêí



LEVEL SENSORS

MIXER
LOW ORANGE

RED

BROWN 1

2

3

4YELLOW

MIXER
OK VIOLET

BLUE

GREEN 5

6

7

8PINK

MIXER
HIGH RED/WHITE

BLACK

WHITE 9

10

11

12BLUE/WHITE

VIOLET

BLUE

GREEN 17

18

19

20PINK

VMS
LOW ORANGE

RED

BROWN 13

14

15

16
YELLOW

VMS
HIGH

ORANGE

RED

BROWN 21

22

23

24YELLOW

INK RES
LOW

VIOLET

BLUE

GREEN 25

26

27

28PINK

SOLVENT
RES LOW

CON
LEVELS

SIL 3B

SIL 2B

SIL 3D

SIL 3A

SIL 7A

SIL 7B

SIL 7C

SIL 7D

SIL 4A

SIL 4B

SIL 4C

SIL 3C

SIL 2D

SIL 3F

SIL 3E

SIL 2F

SIL 3H

SIL 3G

SIL 2H

SIL 5A

SIL 5B

SIL 2C

SIL 5C

SIL 5D

SIL 2E

SIL 5E

SIL 5F

SIL 2G

0 V

+5 V

1
U40 Mk2

U32 Mk1

I/O BOARD

1

3

5

9

11

13

3

4

7

8

13

14

17

U41 Mk2
U25 Mk1

U30 Mk2
U24 Mk1

TO
CPU

6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïéä

õìô 6,/êýRQý0NëýLVý6,/ìýRQý0Nìï

õëô 6,/æýRQý0NëýLVý6,/êýRQý0Nìï

õêô 6,/ëýRQý0NëýLVý6,/ëýRQý0Nìï

)LJýììïëèýý/HYHOýVHQVRUýFLUFXLWVâý6LýDQGý0Lýõ6KHHWýìýRIýëô



SEE
SHEET 1
FOR I/O
BOARD
CIRCUIT

1

2

3

425

5

6

7

817

9

10

11

12149

13 

14

15

1311 16

17

18

19

2025

21

22

23

2417

25

26

27

28149

29

30

31

32

33

34

1

2

3

4

5

6

7

8

9

10

11

12

13 

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

LEVELSJP1

U3

U4

RECTIFIERZENER
BARRIER

MIXER
LOW

2

1
F1

50 mA

RECTIFIERZENER
BARRIER

MIXER
OK

4

3
F2

50 mA

RECTIFIERZENER
BARRIER

MIXER
HIGH

6

5
F3

50 mA

RECTIFIERZENER
BARRIER

VMS
LOW

8

7
F4

50 mA

RECTIFIERZENER
BARRIER

VMS
HIGH

10

9
F5

50 mA

RECTIFIERZENER
BARRIER

INK
RES LOW

2

1
F6

50 mA

RECTIFIERZENER
BARRIER

SOLVENT
RES LOW

4

3
F7

50 mA

ZENER
BARRIER

LEVELS BOARD

F8

50 mA

JP5

JP4

0 V

+15 V +15 V

0 V

-15 V -15 V

0 V 0 V

GND

GND

6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïèí 3DUWý1Rïýêíçðíéííðìíê

)LJýììïëèýý/HYHOýVHQVRUýFLUFXLWVâý3Lýõ6KHHWýëýRIýëô



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïèì

7$%/(ýììïëèýý/(9(/ý6(1625ý&,5&8,76ý6,*1$/ý75$&,1*

6HULDO &RPSRQHQW 3LQý1Rï 0HWHUýW\SH 6LJQDO

õìô õëô õêô õéô õèô õçô
6HQVRUýFRYHUHG 6HQVRUýXQFRYHUHG

ì 8éìîëè ìñýêñýèñýäñýììñýìê 6FRSH íý9 òéïæý9ý'&
õ&KDVVLVýíý9ýUHIô

ë 8éíîêë ì 6FRSH íý9 òéïæý9ý'&
õ&KDVVLVýíý9ýUHIô

ê 8êíîëé êñýéñýæñýåñýìêñýìéñýìæ 6FRSH òèý9ý'& íý9
õ&KDVVLVýíý9ýUHIô

é /HYHOV èñýæñýäñýìì 6FRSH êý9 áëïèý9
LQWHUIDFH
ERDUG
8êýõ3Lô

è /HYHOV èñýæñýä 6FRSH êý9 áëïèý9
LQWHUIDFH
ERDUG
8éýõ3Lô

/HYHOVýLQWHUIDFHýERDUGýIXVHVýõ3Lô

ëë 7KHýOHYHOVýLQWHUIDFHýERDUGýõ3LôýLVýILWWHGýZLWKýRQHýëèíýP$ýDQGýHLJKWýèíýP$ýIDVWýEORZýIXVHVïýý7KH
IXVHýIXQFWLRQVýDUHýOLVWHGýLQý7DEOHýììïëçï

7$%/(ýììïëçýý/(9(/6ý,17(5)$&(ý%2$5'ý)86(6ýõ3,ô

6HULDO )XVH )XQFWLRQ
õìô õëô õêô

ì ì 0L[HUýWDQNýORZýOHYHOýGHWHFWRUýõèíýP$ô

ë ë 0L[HUýWDQNý2.ýOHYHOýGHWHFWRUýõèíýP$ô

ê ê 0L[HUýWDQNýKLJKýOHYHOýGHWHFWRUýõèíýP$ô

é é 906ýORZýOHYHOýGHWHFWRUýõèíýP$ô

è è 906ýKLJKýOHYHOýGHWHFWRUýõèíýP$ô

ç ç ,QNýORZýOHYHOýGHWHFWRUýõèíýP$ô

æ æ 6ROYHQWýORZýOHYHOýGHWHFWRUýõèíýP$ô

å å 1HJDWLYHýUHWXUQýOLQHýIRUýOHYHOýGHWHFWRUVýõèíýP$ô

ä ä ,QNýUHVHUYRLUýDQGý)06ýVWLUUHUýPRWRUVýõëèíýP$ô

5(029$/ý$1'ý5(),77,1*ý352&('85(6

ëê 7KHýIROORZLQJýSDUDJUDSKVýJLYHýUHPRYDOýDQGýUHILWWLQJýSURFHGXUHVýIRUýWKHýFRPSRQHQWVýDQGýVXEð
DVVHPEOLHVýOLVWHGýEHORZã

ëêïì ,î2ýERDUGýõ3DUDýëéôï

ëêïë &38ýERDUGýõ3DUDýëæôï



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïèë 3DUWý1Rïýêíçðíéííðìíê

ëêïê 368ýõ3DUDýëäôï

ëêïé 368ýIXVHVýõ3DUDýêìôï

ëêïè /&'îEDFNOLJKWýDVVHPEO\ýõ3DUDýêêôï

ëêïç .H\SDGýõ3DUDýêèôï

ëêïæ ,QNýRUýWRSýXSýUHVHUYRLUýVHQVRUýõ3DUDýêæôï

ëêïå 0DLQVýLQOHWýFRQQHFWRUýõ3DUDýêäôï

ëêïä 0DLQVýVZLWFKýõ3DUDýéìôï

ëêïìí )OXLGýPDQDJHPHQWýV\VWHPýõ3DUDýéèôï

ëêïìì ,QNýV\VWHPýSXPSýõ3DUDýéæôï

ëêïìë 9DOYHVýõ3DUDýéäôï

ëêïìê )DQýõ3DUDýèìôï

ëêïìé )DQýIDLOXUHýFDUGýõ3DUDýèêôï

ëêïìè (+7ý0RGXOHýõ3DUDýèçôï

ëêïìç *XWWHUýGHWHFWýPRGXOHýõ3DUDýèåôï

ëêïìæ +HDGýKHDWHUýõ3DUDýçíôï

ëêïìå 3KDVHýGHWHFWRUýõ3DUDýçëôï

ëêïìä (+7ýEORFNýõ3DUDýçéôï

ëêïëí 1R]]OHýDVVHPEO\ýõ3DUDýççôï

ëêïëì ,QNýUHVHUYRLUýVWLUUHUýPRWRUñý3LýRQO\ýõ3DUDýçåôï

ëêïëë ,QNýUHVHUYRLUýVWLUUHUýEDUâý3LýRQO\ýõ3DUDýæíôï

ëêïëê )06ýVWLUUHUýEDUâý3LýRQO\ýõ3DUDýæëôï

ëêïëé )06ýVWLUUHUýPRWRUâý3LýRQO\ýõ3DUDýæéôï

ëêïëè /HYHOVýLQWHUIDFHýERDUGâý3LýRQO\ýõ3DUDýæçôï



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïèê

/(7+$/ý+$=$5'ïýý',6&211(&7ý7+(ý35,17(5ý)520ý7+(ý(/(&75,&$/
6833/<ý%()25(ý5(029,1*ý$1'ý5(),77,1*ý&20321(176ï

(48,30(17ý'$0$*(ïý ý $Qý DQWLVWDWLFý ZULVWý VWUDSýPXVWý EHý ZRUQýZKHQ
ZRUNLQJýRQýSULQWHGýFLUFXLWýERDUGVï

,î2ýERDUG

7KHý3LýPDFKLQHýLVýILWWHGýZLWKýDQýH[WUDýFLUFXLWýERDUGýEHKLQGýWKHý&38ýERDUGïýý7KH
SURFHGXUHýIRUýUHPRYDOýDQGýUHILWWLQJýWKHý,î2ýERDUGýLVýLGHQWLFDOýWRýWKDWýGHVFULEHG
EHORZï

5HPRYDO

ëé 7RýUHPRYHýWKHý,î2ýERDUGñýSURFHHGýDVýIROORZVã

ëéïì 5HPRYHýWKHýLQNýSXPSýPRWRUýGULYHUýERDUGýõ)LJýììïëçýõæôôýIURPýWKHý,î2ýERDUGïýý1RWHýWKH

RULHQWDWLRQýIRUýUHILWWLQJï

ëéïë 5HPRYHýDOOý FRQQHFWRUVý IURPý WKHý ,î2ýERDUGýQRWLQJý WKHLUý SRVLWLRQýDQGýRULHQWDWLRQý IRU

UHILWWLQJï

ëéïê 5HPRYHýDQGýUHWDLQýWKHýVL[ýVHFXULQJýQXWVýDQGýZDVKHUVýõéôïýý3XOOýWKHý,î2ýERDUGýDZD\ýIURP

WKHý&38ýERDUGýõëôýWDNLQJýFDUHýQRWýWRýGDPDJHýWKHýLQWHUERDUGýFRQQHFWRUVï



21

3
4

5
6

7

6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïèé 3DUWý1Rïýêíçðíéííðìíê

ì ìåýPPýVWDQGýRIIV è /HYHOVýLQWHUIDFHýERDUGýõ3Lô
ë &38 ç ìíýPPýVWDQGýRIIV
ê ,î2ýERDUG æ ,QNýSXPSýPRWRUýGULYHUýERDUG
é 6HFXULQJýQXWVýDQGýZDVKHUV

)LJýììïëçýý&38ýDQGý,î2ýERDUGVýðýUHPRYDOýDQGýUHILWWLQJ



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïèè

5HILWWLQJ

ëè 7RýUHILWýWKHý,î2ýERDUGñýSURFHHGýDVýIROORZVã

ëèïì 3RVLWLRQýWKHý,î2ýERDUGýõ)LJýììïëçýõêôôýRQýWKHýìåýPPýVWDQGýRIIVýõìôýZLWKýWKHýFRPSRQHQW

VLGHýIDFLQJýRXWýDQGýWKHý/(9(/6ýFRQQHFWRUýDWýWKHýWRSýULJKWðKDQGýFRUQHUï

ëèïë 3XVKýWKHý,î2ýERDUGýRQýWRýWKHý&38ýERDUGýõëôñýHQVXULQJýWKDWýWKHýLQWHUERDUGýFRQQHFWRUV

PDWHýFRUUHFWO\ï

ëèïê 6HFXUHýWKHý,î2ýERDUGýXVLQJýWKHýVL[ýQXWVýDQGýZDVKHUVýUHPRYHGýDWý3DUDýëéïëïýý5HILWýWKH

FRQQHFWRUVï

ëèïé 5HILWýWKHýLQNýSXPSýPRWRUýGULYHUýERDUGýDVýQRWHGýDWý3DUDýëéïìï

&DOLEUDWLRQ

ëç :KHQýDýQHZý,î2ýERDUGýLVýILWWHGñýFDOLEUDWHýWKHýëåèý9ýUDLOýOLPLWýDVýGHVFULEHGýEHORZã

ëçïì 5HFRQQHFWýSRZHUýWRýWKHýSULQWHUýDQGýVZLWFKýRQï

ëçïë 6HWýDýGLJLWDOýYROWýPHWHUý WRýDý UDQJHýVXLWDEOHý IRUýPHDVXULQJýëåèý9ý'&ïý ý&RQQHFWý WKH

SRVLWLYHýSUREHýWRý73ëýõ73ìâý0Nìôýõ)LJýììïëæýõëôôýDQGýWKHýQHJDWLYHýSUREHýWRý73ìýõ73ëâ

0Nìôýõêôï

ëçïê $GMXVWý95ìýõìôýWRýJLYHýDýUHDGLQJýRIýëåèý9ý�ýìý9ïýý:KHQýWKHýDGMXVWPHQWýKDVýEHHQýPDGHñ

VHDOý95ìýZLWKýDýVXLWDEOHýVHDOLQJýFRPSRXQGï

ëçïé 5HFDOLEUDWHýWKHýV\VWHPýõ3DUDýäìôýDQGýFDOLEUDWHýWKHýPRGXODWLRQýYDOXHýõ3DUDýìëìôï
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-XQýäå ,VVXHýëïì
3DJHýììïèç 3DUWý1Rïýêíçðíéííðìíê

ì 95ì ë 73ë ê 73ì

)LJýììïëæýý,î2ýERDUGýFDOLEUDWLRQ
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïèæ

&38ýERDUG

7KHý3LýPDFKLQHýLVýILWWHGýZLWKýDQýH[WUDýFLUFXLWýERDUGýEHKLQGýWKHý&38ýERDUGïýý7KH
SURFHGXUHýIRUýUHPRYDOýDQGýUHILWWLQJýWKHý&38ýERDUGýLVýLGHQWLFDOýWRýWKDWýGHVFULEHG
EHORZï

5HPRYDO

ëæ 7RýUHPRYHýWKHý&38ýERDUGýõ)LJýììïëçýõëôôñýSURFHHGýDVýIROORZVã

ëæïì 5HPRYHýWKHý,î2ýERDUGýõ3DUDýëéôï

ëæïë 5HPRYHýDOOýFRQQHFWRUVýIURPýWKHý&38ýERDUGñýQRWLQJýWKHLUýSRVLWLRQýDQGýRULHQWDWLRQýIRU

UHILWWLQJï

ëæïê 5HPRYHýDQGýUHWDLQýWKHýVL[ýìåýýPPýVWDQGýRIIVýõìôýDQGýUHPRYHýWKHý&38ýERDUGï

ëæïé 1RWHýWKHýSRVLWLRQýRIýDOOýOLQNVýRQýWKHýROGý&38ýERDUGï

5HILWWLQJ

ëå 7RýUHILWýWKHý&38ýERDUGñýSURFHHGýDVýIROORZVã

ëåïì 6HWýWKHýOLQNVýRQýWKHýQHZý&38ýERDUGýDVýQRWHGýDWý3DUDýëæïéï

ëåïë 3RVLWLRQý WKHý&38ý ERDUGý õ)LJý ììïëçý õëôôý RQý WKHý VL[ý ìíýPPý VWDQGý RIIVý õçôý ZLWKý WKH

FRPSRQHQWýVLGHýIDFLQJýRXWZDUGVýDQGý&21B.ýDWýWKHýWRSýOHIWðKDQGýFRUQHUï

ëåïê 6HFXUHýWKHý&38ýERDUGýZLWKýWKHýVL[ýìåýPPýVWDQGýRIIVýõìôýUHPRYHGýDWý3DUDýëæïêï

ëåïé 5HILWýWKHýFRQQHFWRUVï

ëåïè 5HILWýWKHý,î2ýERDUGýõ3DUDýëèôýDQGýGRZQORDGýWKHýFRUUHFWýVRIWZDUHýIRUýWKHýPDFKLQHýW\SH

õ6HFWLRQýäôï

ëåïç &DOLEUDWHýWKHýV\VWHPýõ3DUDýäìôï
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-XQýäå ,VVXHýëïì
3DJHýììïèå 3DUWý1Rïýêíçðíéííðìíê

368

5HPRYDO

ëä 7RýUHPRYHýWKHý368ýPRGXOHýSURFHHGýDVýIROORZVã

ëäïì 'LVFRQQHFWýWKHý'&ýSRZHUýFDEOHýIURPýWKHý32:(5ýFRQQHFWRUýRQýWKHý,î2ýERDUGï

ëäïë 5HPRYHý DQGý UHWDLQý WKHý VFUHZVý DQGýZDVKHUVý õ)LJý ììïëåý õëôôý WKDWý VHFXUHý WKHý 368

PRGXOHý WRý WKHý EDIIOHý SODWHý õìôïý ý 6XSSRUWý WKHý 368ý WRý SUHYHQWý GDPDJHý WRý RWKHU

FRPSRQHQWVï

ëäïê /LIWýXSýWKHý368ýPRGXOHýVXIILFLHQWO\ýWRýJDLQýDFFHVVýWRýWKHýPDLQVýFRQQHFWRUýRQýWKHýEDVHï

'LVFRQQHFWýWKHýPDLQVýFRQQHFWRUýDQGýHDUWKýOHDGVï

ëäïé 7KHý368ýPRGXOHýFDQýQRZýEHýUHPRYHGñýWDNLQJýFDUHýWKDWýWKHý'&ýSRZHUýOHDGýGRHVýQRW

FDWFKýRQýDQ\ýRWKHUýFRPSRQHQWVï

ì %DIIOHýSODWH ë 368ýPRGXOHýVHFXULQJýVFUHZVýDQGýZDVKHUV

)LJýììïëåýý368ýPRGXOH
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïèä

5HILWWLQJ

êí 7RýUHILWýWKHý368ýPRGXOHñýSURFHHGýDVýIROORZVã

êíïì +ROGý WKHý368ýDERYHý WKHýFRROLQJý IDQý LQý WKHýHOHFWURQLFVýFRPSDUWPHQWïý ý&RQQHFWý WKH

PDLQVýLQSXWýOHDGýWRýWKHýFRQQHFWRUýRQýWKHýEDVHýRIýWKHý&38ñýUHFRQQHFWýWKHýHDUWKýOHDGVï

êíïë $OLJQýWKHýIL[LQJýKROHVýRQýWKHýUHDUýRIýWKHý368ýZLWKýWKHýFRUUHVSRQGLQJýKROHVýLQýWKHýEDIIOH

SODWHïýý6HFXUHýWKHý368ýWRýWKHýEDIIOHýSODWHýXVLQJýWKHýVFUHZVýDQGýZDVKHUVýUHPRYHGýDW

3DUDýëäïëï

êíïê &RQQHFWýWKHý'&ýSRZHUýFDEOHýWRýWKHý32:(5ýFRQQHFWRUýRQýWKHý,î2ýERDUGï

368ýPRGXOHýIXVHýUHSODFHPHQW

êì 7RýUHSODFHýWKHýIXVHýLQýWKHý368ýPRGXOHñýSURFHHGýDVýIROORZVã

êìïì 5HPRYHýWKHý368ýPRGXOHýDVýGHVFULEHGýLQý3DUDýëäï

êìïë 5HPRYHýDQGýUHWDLQýWKHýFRYHUýUHWDLQLQJýVFUHZVýDWýWKHýEDVHýRIýWKHý368ýDQGýOLIWýRIIýWKH

FRYHUï

êìïê 5HPRYHýWKHýIXVHý)ìýIURPýLWVýKROGHUýõDWýWKHýERWWRPýOHIWðKDQGýFRUQHUýRIýWKHý3&%ôýDQGýILW

DýVHUYLFHDEOHýUHSODFHPHQWýõê$ýIDVWýDFWLQJýJODVVýWXEHýIXVHñýèïèýPPýGLDñýëìýPPýORQJôï

êìïé 5HILWýWKHý368ýFRYHUýDQGýVHFXUHýLWýZLWKýWKHýVFUHZVýUHPRYHGýDWý3DUDýêìïëï

êë 5HILWýWKHý368ýDVýGHVFULEHGýDWý3DUDýêíï

/&'ýDQGýEDFNOLJKW

5HPRYDO

êê 7RýUHPRYHýWKHý/&'ýDQGýEDFNOLJKWýSDQHOýDVVHPEO\ñýSURFHHGýDVýIROORZVã

êêïì 'LVFRQQHFWýDOOýFDEOHVñýHDUWKýVWUDSýDQGý WKHýYHQWý WXEHý IURPýWKHýSULQWHUý WRSýPRXOGLQJñ

QRWLQJýWKHLUýSRVLWLRQýDQGýRULHQWDWLRQýIRUýUHILWWLQJï

êêïë 5HPRYHýWKHýWRSýPRXOGLQJýIURPýWKHýSULQWHUýõ6HFWLRQýäôï
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-XQýäå ,VVXHýëïì
3DJHýììïçí 3DUWý1Rïýêíçðíéííðìíê

êêïê 3ODFHýWKHýWRSýPRXOGLQJýõ)LJýììïëäýõæôôýIDFHýGRZQýRQýDýFOHDQýOHYHOýVXUIDFHïýý3URWHFWýWKH

NH\SDGýPHPEUDQHýõìôýIURPýGDPDJHýDQGýFRQWDPLQDWLRQï

êêïé 5HPRYHýDQGýUHWDLQýWKHýVHFXULQJýQXWVýDQGýZDVKHUVýõéôýDQGýWKHýVFUHZýõèôýZKLFKýKROGV

WKHýNH\SDGýSODWHýõêôý LQýSRVLWLRQïý ý5HPRYHýWKHýNH\SDGýSODWHý IURPýWKHýWRSýPRXOGLQJñ

FRPSOHWHýZLWKýWKHý/&'ýSDQHOýDVVHPEO\ýõëôýDQGýEDFNOLJKWýLQYHUWHUýõçôï

êêïè 5HPRYHýDQGýUHWDLQýWKHýIRXUýQXWVýVHFXULQJýWKHý/&'ýSDQHOýDVVHPEO\ýWRýWKHýNH\SDGýSODWHï

5HPRYHýWKHý/&'ýSDQHOýDQGýEDFNOLJKWýLQYHUWHUýõ7KHVHýWZRýLWHPVýDUHýVXSSOLHGýDVýRQH

FRPSOHWHýDVVHPEO\ôïýý1RWHýWKHýRULHQWDWLRQýRIýWKHýEDFNOLJKWýLQYHUWHUýLQýLWVýKRXVLQJýIRU

UHILWWLQJï

5HILWWLQJ

êé 7RýUHILWýWKHý/&'ýDQGýEDFNOLJKWýSDQHOýDVVHPEO\ñýSURFHHGýDVýIROORZVã

êéïì )LWýWKHý/&'ýSDQHOýõ)LJýììïëäýõëôôýWRýWKHýNH\SDGýSODWHýõêôýDQGýVHFXUHýLWýXVLQJýWKHýIRXU

QXWVýUHPRYHGýDWý3DUDýêêïèï

êéïë )LWýWKHýNH\SDGýSODWHýõêôýLQýSRVLWLRQýRQýWKHýWRSýPRXOGLQJýõæôýHQVXULQJýWKDWýWKHýEDFNOLJKW

LQYHUWHUýLVýSODFHGýFRUUHFWO\ýLQýLWVýKRXVLQJýDQGýWKHýVHDOýõåôýLVýVHDWHGýFRUUHFWO\ï

êéïê 6HFXUHý WKHý NH\SDGý SODWHý WRý WKHý WRSý PRXOGLQJý XVLQJý WKHý VFUHZý õèôý DQGý QXWVý DQG

ZDVKHUVýõéôýUHPRYHGýDWý3DUDýêêïéï

êéïé )LWýWKHýWRSýPRXOGLQJýWRýWKHýSULQWHUýDQGýUHFRQQHFWýWKHýYHQWýWXEHýDQGýFDEOHVýDQGýHDUWK

VWUDSýZKLFKýZHUHýGLVFRQQHFWHGýDWý3DUDýêêïìï

.H\SDG

5HPRYDO

êè 7RýUHPRYHýWKHýNH\SDGñýSURFHHGýDVýIROORZVã

êèïì 5HPRYHýWKHýNH\SDGýSODWHýIURPýWKHýSULQWHUýDVýGHVFULEHGýLQý3DUDýêêïìýWRýêêïéï

êèïë 3HHOýWKHýNH\SDGýõ)LJýììïëäýõìôôýIURPýWKHýNH\SDGýSODWHýõêôï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïçì

ì .H\SDG ç %DFNOLJKWýLQYHUWHU
ë /&'ýSDQHOýDVVHPEO\ æ 7RSýPRXOGLQJ
ê .H\SDGýSODWH å 6HDO
é 6HFXULQJýQXWVýDQGýZDVKHUV ä (DUWKýVWUDS
è 6HFXULQJýVFUHZ

)LJýììïëäýý7RSýPRXOGLQJñýNH\SDGýDQGý/&'ýSDQHO
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-XQýäå ,VVXHýëïì
3DJHýììïçë 3DUWý1Rïýêíçðíéííðìíê

5HILWWLQJ

êç 7RýILWýDýQHZýNH\SDGñýSURFHHGýDVýIROORZVã

êçïì &OHDQý WKHýNH\SDGýSODWHý õ)LJýììïëäý õêôôý WRý UHPRYHýDQ\ýROGýDGKHVLYHý OHIWýE\ý WKHýROG

NH\SDGï

êçïë 5HPRYHýWKHýEDFNLQJýIURPýWKHýQHZýNH\SDGýDQGýIL[ýLWýLQýSRVLWLRQýRQýWKHýNH\SDGýSODWHï

êçïê 5HILWýWKHýNH\SDGýSODWHýDVýGHVFULEHGýLQý3DUDýêéïëýWRýêéïéï

,QNýRUýWRSýXSýUHVHUYRLUýVHQVRU

5HPRYDO

êæ $:$,7,1*ý,1)250$7,21

5HILWWLQJ

êå $:$,7,1*ý,1)250$7,21

0DLQVýLQOHWýFRQQHFWRU

5HPRYDO

êä 7RýUHPRYHýWKHýPDLQVýLQOHWýFRQQHFWRUýõ)LJýììïêíýõìôôñýSURFHHGýDVýIROORZVã

êäïì 5HPRYHýDQGýUHWDLQýWKHýWZRýVFUHZVýõ)LJýììïêìýõèôôñýQXWVýDQGýZDVKHUVýõçôýZKLFKýVHFXUH

WKHýLQOHWýFRQQHFWRUýõéôýWRýWKHýFRQQHFWRUýSDQHOýõìôï

êäïë :LWKGUDZý WKHý LQOHWý FRQQHFWRUý IURPý WKHý SULQWHUý DQGý GLVFRQQHFWý WKHý FDEOHVý IURPý WKH

WHUPLQDOVýDWýWKHýUHDUïýý1RWHýWKHýRULHQWDWLRQýRIýWKHýFDEOHVýIRUýUHILWWLQJï

5HILWWLQJ

éí 7RýUHILWýWKHýPDLQVýLQOHWýFRQQHFWRUñýSURFHHGýDVýIROORZVã

éíïì 5HILWý WKHý FDEOHVñý UHPRYHGý DWý 3DUDý êäïëñý WRý WKHý WHUPLQDOVý RQý WKHý UHDUý RIý WKHý LQOHW

FRQQHFWRUýõ)LJýììïêìýõéôôï

éíïë )LWýWKHýLQOHWýFRQQHFWRUýWRýWKHýFRQQHFWRUýSDQHOýõìôýDQGýVHFXUHýLWýZLWKýWKHýVFUHZVýõèôñýQXWV

DQGýZDVKHUVýõçôýUHPRYHGýDWý3DUDýêäïìï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïçê

ì 0DLQVýLQOHWýFRQQHFWRU ë 0DLQVýVZLWFK

)LJýììïêíýý0DLQVýLQOHWýFRQQHFWRUýDQGýPDLQVýVZLWFK

0DLQVýVZLWFK

5HPRYDO

éì 7RýUHPRYHýWKHýPDLQVýVZLWFKýõ)LJýììïêíýõëôôñýSURFHHGýDVýIROORZVã

éìïì 5HPRYHýWKHýFDEOHVýIURPýWKHýWHUPLQDOVýDWýWKHýUHDUýRIýWKHýPDLQVýVZLWFKýõ)LJýììïêìýõëôô

QRWLQJýWKHLUýSRVLWLRQýIRUýUHILWWLQJï

éìïë 5HPRYHýWKHýFRYHUýõêôýIURPýWKHýPDLQVýVZLWFKï

éìïê 3XVKýWKHýVZLWFKýRXWýRIýLWVýPRXQWLQJýKROHñýQRWLQJýWKHýRULHQWDWLRQýIRUýUHILWWLQJï
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-XQýäå ,VVXHýëïì
3DJHýììïçé 3DUWý1Rïýêíçðíéííðìíê

ì &RQQHFWRUýSDQHO
ë 0DLQVýVZLWFK
ê 6ZLWFKýFRYHU
é 0DLQVýLQOHWýFRQQHFWRU
è 6HFXULQJýVFUHZ
ç 1XWýDQGýZDVKHU

)LJýììïêìýý,QOHWýFRQQHFWRUýDQGýPDLQVýVZLWFKýðýUHPRYDOýDQGýUHILWWLQJ

5HILWWLQJ

éë 3XVKý WKHýPDLQVý VZLWFKý õ)LJý ììïêìý õëôôý LQWRý LWVýPRXQWLQJý KROHý DIWHUý ILUVWý FKHFNLQJý WKDWý WKH

RULHQWDWLRQýLVýFRUUHFWï

éê )LWýWKHýFRYHUýõêôýWRýWKHýVZLWFKï

éé 5HFRQQHFWýWKHýFDEOHVñýUHPRYHGýDWý3DUDýéìïìñýWRýWKHýWHUPLQDOVýDWýWKHýUHDUýRIýWKHýVZLWFKï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïçè

õìô 3(5621$/ý,1-85<ïýý6$)(7<ý*/$66(6ýõ:,7+ý6,'(ý6+,(/'6ôý$5(
72ý%(ý:251ý$7ý$//ý7,0(6ý:+(1ý+$1'/,1*ý,1.6ý$1'ý723ý836ï
$/62ý ,7ý ,6ý $'9,6$%/(ý 72ý :($5ý 6$)(7<ý */$66(6ý :+(1
&$55<,1*ý287ý0$,17(1$1&(ï

õëô 3(5621$/ý ,1-85<ïý ,7ý ,6ý 5(&200(1'('ý 7+$7ý 3527(&7,9(
*/29(6ý$1'ý&/27+,1*ý%(ý:251ï

õêô 3(5621$/ý,1-85<ïý86(ý+$1'ý%$55,(5ý&5($0ý:+(1ý+$1'/,1*
,1.ï

õéô 3(5621$/ý,1-85<ïýý,)ý6.,1ý,6ý&217$0,1$7('ý%<ý,1.ý25ý723
83ñý:$6+ý:,7+ý62$3<ý:$7(5ïý'2ý127ý86(ý62/9(17ý72ý&/($1
,1.ý67$,16ý)520ý7+(ý6.,1ï

õèô ),5(ý+$=$5'ïý,00(',$7(/<ý$)7(5ý86(ý5(029(ý$1<ý7,668(ý25
&/27+6ý 7+$7ý %(&20(ý 6$785$7('ý :,7+ý ,1.ý 25ý 723ý 83ï
',6326$/ý2)ý68&+ý,7(06ý6+28/'ý%(ý68&+ý7+$7ý7+(5(ý,6ý12
'$1*(5ý2)ý$ý),5(ý5,6.ý25ý+($/7+ý+$=$5'ï

õçô ),5(ý +$=$5'ïý ,1ý 7+(ý (9(17ý 7+$7ý $ý &217$,1(5ý ,6ý /()7
&217$,1,1*ý ,1.ý 25ý 62/9(17ñý ,7ý 6+28/'ý %(ý 5(6($/('ï
+2:(9(5ñý6,1&(ý21/<ý)8//ý%277/(6ý$5(ý5(&200(1'('ý72
%(ý 86('ý :+(1ý 5(3/(1,6+,1*ý ,1.ý 25ý 723ý 83ñý ,7ý ,6
5(&200(1'('ý 7+$7ý 3$57,$//<ý ),//('ý %277/(6ý %(
',6&$5'('ý,1ý$ý:$<ý7+$7ý:,//ý127ý326(ý$ý),5(ý25ý+($/7+
+$=$5'ï

õæô ),5(ý +$=$5'ïý 7+(ý ,1.ý $1'ý 723ý 83ý ,6ý 92/$7,/(ý $1'
)/$00$%/(ñý(;75(0(ý&$5(ý0867ý%(ý86('ý:+(1ý+$1'/,1*
$1'ý6725,1*ý7+(0ï
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-XQýäå ,VVXHýëïì
3DJHýììïçç 3DUWý1Rïýêíçðíéííðìíê

)OXLGýPDQDJHPHQWýV\VWHPýõ)06ô

5HPRYDO

éè 7RýUHPRYHýWKHý)06ýõ)LJýììïêëýõêôôñýSURFHHGýDVýIROORZVã

éèïì 5HPRYHýWKHýILOOHUýSOXJýõìôýDQGýGUDLQýWKHýLQNýV\VWHPýXVLQJýDýV\ULQJHýDQGýDýOHQJWKýRI

SODVWLFýWXELQJï

éèïë 8QVROGHUýWKHýFRQQHFWLRQVýWRýWKHý906ýOHYHOýVHQVRUVýõèôýDQGýWKHýPL[HUýWDQNýVHQVRUV

õORFDWHGýLQýWKHýEDVHýRIýWKHýPL[HUýWDQNýõçôôñýõ6OLGHýWKHýKHDWVKULQNýRQýHDFKýOHDGýEDFNýRQ

WRýWKHýFDEOHýORRPVýWRýUHYHDOýWKHýVROGHUHGýFRQQHFWLRQVôïýý1RWHýWKHýFRORXUýDQGýGHVWLQDWLRQ

RIýHDFKýVHQVRUýOHDGï

éèïê 8QSOXJýWKHýLQðOLQHýWHPSHUDWXUHýVHQVRUýFRQQHFWRUïý7KHýWHPSHUDWXUHýVHQVRUýLVýORFDWHG

QH[WýWRýWKHýOHYHOýVHQVRUVýLQýWKHýEDVHýRIýWKHýPL[HUýWDQNï

ì )LOOHUýSOXJ è 906ýVHQVRUýFRQQHFWLRQV
ë 3ULQWKHDGýPDQLIROG ç 0L[HUýWDQN
ê )06 æ 9DOYHV
é 0DLQýPDQLIROG

)LJýììïêëýý,QNýV\VWHPýUHPRYDO

éèïé 5HPRYHý DQGý UHWDLQý WKHý WZRý VFUHZVý VHFXULQJý WKHý SULQWKHDGý PDQLIROGý õVLWXDWHG

XQGHUQHDWKýWKHýYDOYHVôïýý3XOOýWKHýPDQLIROGýFOHDUýRIýWKHýLQNýV\VWHPýõWDNHýFDUHýWRýUHWDLQ

WKHýPDQLIROGý2ðULQJVôï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïçæ
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éèïç 5HPRYHýDQGýUHWDLQýWKHýWKUHHýVFUHZVýVHFXULQJýWKHýPDLQýPDQLIROGýõéôïýý3XOOýWKHýPDQLIROG

FOHDUýRIýWKHýLQNýV\VWHPýõWDNHýFDUHýWRýUHWDLQýWKHýPDQLIROGý2ðULQJVôï

éèïæ 7LOWýWKHýSULQWHUñýRUýSODFHýLQýDýVXLWDEOHýSRVLWLRQýDFURVVýDýEHQFKýFRUQHUñýWRýJDLQýDFFHVVýWR

WKHýXQGHUQHDWKýRIýWKHýPDFKLQHï

éèïå /RFDWHýWKHýWKUHHýVFUHZVýWKDWýVHFXUHýWKHý)06ýPRXQWLQJýSLOODUVýWRýWKHýEDVHýPRXOGLQJï

5HPRYHýDQGýUHWDLQýWKHýVFUHZVïýý7KHý)06ýFDQýQRZýEHýUHPRYHGýIURPýWKHýSULQWHUï

2QýDý3LýPDFKLQHýFKHFNýWKDWýWKHýVWLUUHUýEDUýLVýFRUUHFWO\ýSRVLWLRQHGýDWýWKHýERWWRP
RIýWKHýPL[HUýWDQNýSULRUýWRýUHILWWLQJýWKHý)06ï

5HILWWLQJ

éç 7RýUHILWýWKHý)06ýõ)LJýììïêëýõêôôñýSURFHHGýDVýIROORZVã

éçïì 7LOWýWKHýSULQWHUñýRUýSODFHýLQýDýVXLWDEOHýSRVLWLRQýDFURVVýDýEHQFKýFRUQHUñýWRýJDLQýDFFHVVýWR

WKHýXQGHUQHDWKýRIýWKHýPDFKLQHï

éçïë 3ODFHý WKHý )06ý LQý SRVLWLRQý DQGý VHFXUHý LWý WRý WKHý EDVHý PRXOGLQJý XVLQJý WKHý VFUHZV

UHPRYHGýDWý3DUDýéèïåï

éçïê )LWýWKHýPDLQýPDQLIROGýõéôýWRýWKHý)06ýDQGýVHFXUHýLWýWRýWKHýLQNýV\VWHPýZLWKýWKHýWKUHH

VFUHZVý UHPRYHGý DWý 3DUDý éèïçý õHQVXUHý DOOý WKHý 2ðULQJVý DUHý UHILWWHGý LQý WKHLUý FRUUHFW

SRVLWLRQVôï

éçïé 5HILWýWKHýHOHFWULFDOýFRQQHFWRUVýWRýWKHýYDOYHVýõæôý9êñý9çñý9åýDQGý9ìíï

éçïè )LWýWKHýSULQWKHDGýPDQLIROGýLQýSRVLWLRQýEHQHDWKýWKHýYDOYHVýDQGýVHFXUHýLWýXVLQJýWKHýWZR

VFUHZVý UHPRYHGý DWý 3DUDý éèïéý õHQVXUHý DOOý WKHý 2ðULQJVý DUHý UHILWWHGý LQý WKHLUý FRUUHFW

SRVLWLRQVôï

éçïç 5HFRQQHFWýWKHýLQOLQHýFRQQHFWRUýWRýWKHýWHPSHUDWXUHýVHQVRUýOHDGï

éçïæ 5HVROGHUýWKHýFRQQHFWLRQVýWRýWKHý906ýOHYHOýVHQVRUVýõèôýDQGýWKHýPL[HUýWDQNýVHQVRUVïýý)LW

SURWHFWLYHýKHDWVKULQNýRYHUýHDFKýVROGHUHGýMRLQWï

éçïå &RPPLVVLRQýWKHýLQNýV\VWHPýDVýGHVFULEHGýLQý3DUDýìíæñýìíåñýDQGýììëï

éçïä 5HFDOLEUDWHýWKHý906ýDVýGHVFULEHGýLQý3DUDýììéï
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5HPRYDO

éæ 7RýUHPRYHýWKHýLQNýV\VWHPýSXPSýõ)LJýììïêêýõèôôñýSURFHHGýDVýIROORZVã

éæïì 'LVFRQQHFWýWKHýWRSýRIýWKHýSXPSýIHHGýSLSHýõéôýIURPýWKHý7ýFRQQHFWRUýõìôýORFDWHGýFORVHVW

WRý9DOYHý9ìýõ7RSýXSýYDOYHôïýý7KLVýZLOOýSUHYHQWýLQNýEHLQJýVLSKRQHGýIURPýWKHýLQNýV\VWHP

ZKHQýWKHýSXPSýLVýGLVFRQQHFWHGï

éæïë 'LVFRQQHFWýWKHý3803ýFRQQHFWRUýõêôýIURPýWKHý,î2ýERDUGï

éæïê 5HPRYHýDQGýUHWDLQýWKHýWZRýVFUHZVýõëôýVHFXULQJýWKHýEDIIOHýSODWHýWRýWKHýEDVHýPRXOGLQJï

éæïé 0RYHýWKHýEDIIOHýSODWHýDVVHPEO\ýWRýRQHýVLGHýWRýDOORZýDFFHVVýWRýWKHýSXPSýõVHHý3DUDýéæïè

IRUýZKLWHý3LýPDFKLQHôï

éæïè :KLWHý3LýRQO\âýUHPRYHýWKHýFRQQHFWRUýSDQHOýWRýDOORZýDFFHVVýWRýWKHýSXPSï

éæïç 3ODFHýDýZDGýRIýWLVVXHýRUýDEVRUEHQWýFORWKýXQGHUQHDWKýWKHýSXPSýWRýFDWFKýDQ\ýLQNýVSLOODJHï

éæïæ 'LVFRQQHFWýWKHýLQNIHHGýõéôýDQGýRXWOHWýSLSHVýIURPýWKHýSXPSï

éæïå 8VHýWKHýDUURZýRQýWKHýSXPSýKHDGýWRýQRWHýRULHQWDWLRQï

éæïä 5HPRYHýDQGýUHWDLQýWKHýWZRýVFUHZVýVHFXULQJýWKHýSXPSïýý:LWKGUDZýWKHýSXPSýDQGýLWV

VHDOLQJýJDVNHWïýý'LVFDUGýWKHýJDVNHWï

5HILWWLQJ

éå 7RýUHILWýWKHýLQNýV\VWHPýSXPSýõ)LJýììïêêýõèôôýSURFHHGýDVýIROORZVã

éåïì (QVXUHýWKDWýWKHýSXPSýLVýWKHýFRUUHFWýW\SHýIRUýWKHýPDFKLQHï

éåïë 3ODFHýWKHýSXPSýLQýSRVLWLRQñýZLWKýDýQHZýVHDOLQJýJDVNHWýILWWHGýEHWZHHQýWKHýSXPSýDQGýWKH

EXONKHDGýõVHHý3DUDýéåïêýIRUýZKLWHý3LýPDFKLQHôñýHQVXUHýWKDWýWKHýSXPSýRULHQWDWLRQýLV

FRUUHFWï

éåïê :KLWHý3LýRQO\âýSODFHýWKHýSXPSýLQýSRVLWLRQýWKURXJKýWKHýFRQQHFWRUýSDQHOýFDYLW\ñýZLWKýD

QHZýVHDOLQJýJDVNHWýILWWHGýEHWZHHQýWKHýSXPSýDQGýWKHýEXONKHDGñýHQVXUHýWKDWýWKHýSXPS

RULHQWDWLRQýLVýFRUUHFWï
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5HPRYHýWKHýWLVVXHýRUýFORWKýõSODFHGýWRýFDWFKýLQNýVSLOODJHôýIURPýEHQHDWKýWKHýSXPSï

éåïæ 3XWý WKHý EDIIOHý SODWHý LQý SRVLWLRQý DQGý VHFXUHý LWý ZLWKý WKHý WZRý VFUHZVý õëôý UHPRYHGý DW

3DUDýéæïêï

éåïå &RQQHFWýWKHý3803ýFRQQHFWRUýõêôýWRýWKHý,î2ýERDUGï

ì 7ýFRQQHFWRU é 3XPSýIHHGýSLSH
ë %DIIOHýSODWHýIL[LQJýVFUHZ è ,QNýV\VWHPýSXPS
ê 3803ýFRQQHFWRU

)LJýììïêêýý,QNýV\VWHPýSXPSýUHPRYDO
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9DOYHV

5HPRYDO

éä 7RýUHPRYHýDýYDOYHñýSURFHHGýDVýIROORZVã

éäïì 5HPRYHý WKHý HOHFWULFDOý FRQQHFWRUý õ)LJý ììïêéý õìôôý IURPý WKHý ERG\ý RIý WKHý YDOYHý DIWHU

VODFNHQLQJýWKHýFDSWLYHýUHWDLQLQJýVFUHZýõìíôï

éäïë 5HPRYHýWKHýWXEHýõéôýIURPýWKHýEDUEýõêôýRQýYDOYHVý9êñý9åýRUý9çýõQRWHýWKHýFRORXUýRIýWKH

VWULSHýRQýWKHýWXEHôï

éäïê 5HPRYHýWKHýSOXJýõèôýIURPýYDOYHVý9ìñý9ëñý9éýDQGý9ìíï

éäïé 5HPRYHýWKHýFLUFOLSýõëôýDQGýVOLGHýWKHýVROHQRLGýZLQGLQJVýõçôýRIIýWKHýYDOYHýEORFNýõæôýõQRWH

WKHýRULHQWDWLRQýRIýWKHýVROHQRLGôï

éäïè 5HPRYHý DQGý UHWDLQý WKHý WZRý VFUHZVý õåôý VHFXULQJý WKHý YDOYHý EORFNý WRý WKHý PDQLIROGï

5HPRYHýWKHýYDOYHýEORFNñýFRPSOHWHýZLWKý2ðULQJVïýý5HWDLQýWKHý2ðULQJVýõäôï

ì (OHFWULFDOýFRQQHFWRU ç 6ROHQRLGýZLQGLQJV
ë &LUFOLS æ 9DOYHýEORFN
ê %DUE å 5HWDLQLQJýVFUHZV
é 7XEH ä 2ðULQJýVHDOV
è 3OXJ ìí &DSWLYHýUHWDLQLQJýVFUHZ

)LJýììïêéýý9DOYHýFRPSRQHQWV
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5HILWWLQJ

èí 7RýUHILWýDýYDOYHñýSURFHHGýDVýIROORZVã

èíïì )LWýWKHý2ðULQJVýõ)LJýììïêéýõäôôñýUHPRYHGýDWý3DUDýéäïèñýWRýWKHýYDOYHýEORFNýõæôï

èíïë )LWýWKHýYDOYHýEORFNýWRýWKHýPDQLIROGýDQGýVHFXUHýLWýZLWKýWKHýWZRýVFUHZVýõåôýUHPRYHGýDW

3DUDýéäïèï

èíïê 6OLGHýWKHýVROHQRLGýZLQGLQJVýõçôýRQýWRýWKHýYDOYHýEORFNýDQGýVHFXUHýZLWKýWKHýFLUFOLSï

èíïé 5HILWýWKHýHOHFWULFDOýFRQQHFWRUýõìôýDQGýVHFXUHýLWýZLWKýWKHýFDSWLYHýVFUHZï

èíïè 5HILWýWKHýWXEHýõéôýRQýWRýWKHýEDUEýõêôýRQýYDOYHVý9êñý9åýRUý9çýõHQVXUHýWKHýWXEHýZLWKýWKH
FRUUHFWýFRORXUýVWULSHýLVýILWWHGôï

èíïç 5HILWýWKHýSOXJýõèôýRQýWRýWKHýYDOYHVý9ìñý9ëñý9éýRUý9ìíï

)DQ

5HPRYDO

èì 7RýUHPRYHýWKHýHOHFWURQLFVýFRPSDUWPHQWýFRROLQJýIDQýSURFHHGýDVýIROORZVã

èìïì 'LVFRQQHFWýWKHý)$1î(+7ýSOXJýIURPýWKHý,î2ýERDUGïýý,GHQWLI\ýWKHýWZRýOHDGVýWKDWýJRýWRýWKH
IDQýõSLQVýéýDQGýèôýDQGýUHPRYHýWKHPýIURPýWKHýSOXJýE\ýSUHVVLQJýWKHýFULPSýUHOHDVHýOXJV
RQýWKHýVLGHïýý0DNHýDýQRWHýRIýWKHýFRORXUýDQGýGHVWLQDWLRQýRIýHDFKýOHDGï

èìïë 5HPRYHýDQGýUHWDLQýWKHýWZRýVFUHZVýWKDWýVHFXUHýWKHýEDIIOHýSODWHýWRýWKHýEDVHýPRXOGLQJï
0RYHýWKHýEDIIOHýSODWHýDVVHPEO\ýWRýRQHýVLGHýWRýUHYHDOýWKHýIDQýõ)LJýììïêèýõìôôï

(48,30(17ý'$0$*(ïýý(QVXUHýWKDWýWKHýIDQýIDLOýVHQVRUýLVýQRWýGDPDJHG
ZKHQýUHPRYLQJýRUýUHILWWLQJýWKHýILOWHUýKRXVLQJï

èìïê 6XSSRUWý WKHýILOWHUýKRXVLQJýõëôýDQGýUHPRYHýWKHýWZRýVFUHZVýVHFXULQJýWKHýIDQïý ý7KHVH
VFUHZVýIDVWHQýLQWRýKROHVýLQýWKHýILOWHUýKRXVLQJñýZKLFKýZLOOýGURSýLIýQRWýVXSSRUWHGïýý5HPRYH
WKHýILOWHUýKRXVLQJýõVHHý&DXWLRQôýDQGýSXWýWRýRQHýVLGHï

èìïé 5HPRYHýWKHýIDQýIURPýWKHýHOHFWURQLFVýFRPSDUWPHQWï
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ë )LOWHUýKRXVLQJ
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5HILWWLQJ

èë 7RýUHILWýWKHýHOHFWURQLFVýFRPSDUWPHQWýFRROLQJýIDQñýSURFHHGýDVýIROORZVã

(48,30(17ý'$0$*(ïýý(QVXUHýWKDWýWKHýIDQýIDLOýVHQVRUýLVýQRWýGDPDJHG
ZKHQýUHPRYLQJýRUýUHILWWLQJýWKHýILOWHUýKRXVLQJï

èëïì 3ODFHýWKHýIDQýõ)LJýììïêèýõìôôýLQýSRVLWLRQýLQýWKHýHOHFWURQLFVýFRPSDUWPHQWïýý+ROGýWKHýIDQ

ILOWHUýKRXVLQJýõëôýLQýSRVLWLRQýLQýWKHýILOWHUýFRPSDUWPHQWýDQGýDOLJQýWKHýIL[LQJýKROHVýZLWKýWKH

KROHVýLQýWKHýIDQýFDVLQJïýý6HFXUHýWKHýIDQýWRýWKHýILOWHUýKRXVLQJýXVLQJýWKHýVFUHZVýUHPRYHG

DWý3DUDýèìïêï

èëïë ,QVHUWýWKHýFULPSHGýHQGVýRIýWKHýIDQýSRZHUýOHDGýLQWRýWKHý)$1î(+7ýSOXJýLQýWKHýSRVLWLRQV

QRWHGýLQý3DUDýèìïìïýý,WýPD\ýEHýQHFHVVDU\ýWRýRSHQýWKHýFULPSýUHOHDVHýOXJVýWRýHQDEOHýWKH

FULPSýWRýORFNýEDFNýLQWRýSRVLWLRQýLQVLGHýWKHýFRQQHFWRUï

èëïê 3XWýWKHýEDIIOHýSODWHýDVVHPEO\ýEDFNýLQWRýLWVýFRUUHFWýSRVLWLRQýDQGýVHFXUHýLWýWRýWKHýEDVH

PRXOGLQJýXVLQJýWKHýVFUHZVýUHPRYHGýDWý3DUDýèìïëï

èëïé &RQQHFWýWKHý)$1î(+7ýSOXJýWRýWKHý,î2ýERDUGï
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)DQýIDLOXUHýFDUG

5HPRYDO

èê 7KHýIDQýIDLOXUHýFDUGýLVýORFDWHGýLQýWKHýHOHFWURQLFVýFRPSDUWPHQWñýZLWKýWZRýWHPSHUDWXUHýVHQVRUV

SURWUXGLQJýLQWRýWKHýILOWHUýFRPSDUWPHQWñýMXVWýEHORZýWKHýIDQýILOWHUï

èé 7RýUHPRYHýWKHýIDQýIDLOXUHýFDUGñýSURFHHGýDVýIROORZVã

èéïì 'LVFRQQHFWýWKHý)$1ý)$,/ýFRQQHFWRUýIURPýLWVýORFDWLRQýDWýERWWRPýFHQWUHýRIýWKHý,î2ýERDUGï

èéïë 5HPRYHýDQGýUHWDLQýWKHýQ\ORQýVFUHZýVHFXULQJýWKHýIDQýIDLOXUHýFDUGïýý7KHýVFUHZýLVýORFDWHG

LQýWKHýILOWHUýFRPSDUWPHQWñýEHORZýWKHýIDQýILOWHUï

èéïê 7KHýIDQýIDLOXUHýFDUGýFDQýQRZýEHýUHPRYHGýIURPýWKHýHOHFWURQLFVýFRPSDUWPHQWï

5HILWWLQJ

èè 7RýUHILWýWKHýIDQýIDLOXUHýFDUGñýSURFHHGýDVýIROORZVã

èèïì 3ODFHý WKHý FDUGý LQý SRVLWLRQý ZLWKý WKHý WHPSHUDWXUHý VHQVRUVý SURWUXGLQJý LQý WRý WKHý ILOWHU

FRPSDUWPHQWï

èèïë 6HFXUHýWKHýFDUGýZLWKýWKHýQ\ORQýVFUHZýUHPRYHGýDWý3DUDýèéïëï

èèïê &RQQHFWýWKHý)$1ý)$,/ýFRQQHFWRUýWRýWKHý,î2ýERDUGï

(+7ýPRGXOH

5HPRYDO

èç 7RýUHPRYHýWKHý(+7ýPRGXOHýõ)LJýììïêçýõêôôñýSURFHHGýDVýIROORZVã

èçïì 5HPRYHýWKHýWZRýVFUHZVýõìôýVHFXULQJýWKHýEDIIOHýSODWHýWRýWKHýEDVHýPRXOGLQJïýý0RYHýWKH

EDIIOHýSODWHýDVVHPEO\ýõëôýVRýWKDWýLWýLVýFOHDUýRIýWKHý(+7ýPRGXOHï

èçïë 5HPRYHýWKHý(+7ýFRQQHFWRUýõéôýIURPýWKHý(+7ýPRGXOHï

èçïê /LIWýWKHý(+7ýPRGXOHýFOHDUýRIýLWVýKRXVLQJýDQGýGLVFRQQHFWýWKHýORZýYROWDJHýFRQQHFWRUýIURP

LWVýEDVHï
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èæïë )LWýWKHý(+7ýFRQQHFWRUýõéôýWRýWKHýWRSýRIýWKHýPRGXOHï

èæïê 5HSODFHýWKHýEDIIOHýSODWHýDVVHPEO\ýõëôýLQýLWVýFRUUHFWýSRVLWLRQýDQGýVHFXUHýLWýZLWKýWKHýWZR

VFUHZVýõìôýUHPRYHGýDWý3DUDýèçïìï

ì %DIIOHýSODWHýVHFXULQJýVFUHZ ê (+7ýPRGXOH
ë %DIIOHýSODWHýDVVHPEO\ é (+7ýFRQQHFWRU

)LJýììïêçýý(+7ýPRGXOHýUHPRYDO
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èåïì 6ODFNHQýWKHýNQXUOHGýVFUHZýõìôýDQGýVOLGHýWKHýIURQWýFRYHUýõäôýRIIýWKHýSULQWKHDGï

èåïë 5HPRYHýDQGýUHWDLQýWKHýUHDUýFRYHUýVHFXULQJýVFUHZVýõëôïýý6OLGHýWKHýUHDUýFRYHUýõéôýEDFN

RYHUýWKHýXPELOLFDOýXQWLOýLWýLVýFOHDUýRIýWKHýSULQWKHDGï
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DQGýEODFNýZLUHýõåôýRXWýRIýWKHýPRGXOHï

èåïé 3XOOý WKHý LQNý WXEHVýõJUHHQýVWULSHôýõèôýRIIýHDFKýHQGýRIý WKHýJXWWHUýGHWHFWýPRGXOHïý ý7KH

PRGXOHýFDQýQRZýEHýUHPRYHGýIURPýWKHýSULQWKHDGï

ì .QXUOHGýVFUHZ
ë 5HDUýFRYHUýVHFXULQJýVFUHZ
ê *UXEVFUHZ
é 5HDUýFRYHU
è ,QNýWXEHýõJUHHQýVWULSHô
ç <HOORZýZLUH
æ *XWWHUýGHWHFWýPRGXOH
å %ODFNýZLUH
ä )URQWýFRYHU

)LJýììïêæýý*XWWHUýGHWHFWýPRGXOHýUHPRYDO
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èäïì 3ODFHýWKHýJXWWHUýGHWHFWýPRGXOHýLQýSRVLWLRQýDQGýDWWDFKýWKHýLQNýWXEHVýõJUHHQýVWULSHôýõèôýWR

HDFKýHQGýRIýWKHýPRGXOHï

èäïë 3ODFHýWKHýHQGVýRIýWKHý\HOORZýZLUHýõçôýDQGýWKHýEODFNýZLUHýõåôýLQýWKHýKROHVýDWýWKHýSRVLWLRQV

VKRZQýDWý)LJýììïêæïýý6HFXUHýWKHýZLUHVýE\ýWLJKWHQLQJýWKHýJUXEVFUHZVýõêôï

èäïê 6OLGHýWKHýUHDUýFRYHUýõéôýLQWRýSRVLWLRQýDQGýVHFXUHýLWýZLWKýWKHýVHFXULQJýVFUHZVýõëôýZKLFK

ZHUHýUHPRYHGýDWý3DUDýèåïëï

èäïé 6OLGHýWKHýIURQWýFRYHUýRQýWRýWKHýSULQWKHDGýDQGýVHFXUHýLWýZLWKýWKHýNQXUOHGýVFUHZýõìôï

+HDGýKHDWHU

5HPRYDO

çí 7RýUHPRYHýWKHýKHDGýKHDWHUýõ)LJýììïêåýõéôôñýSURFHHGýDVýIROORZVã

çíïì 6ODFNHQýWKHýNQXUOHGýVFUHZýõìôýDQGýVOLGHýWKHýIURQWýFRYHUýõæôýRIIýWKHýSULQWKHDGï

çíïë 5HPRYHýDQGýUHWDLQýWKHýWZRýUHDUýFRYHUýVHFXULQJýVFUHZVýõëôïýý6OLGHýWKHýUHDUýFRYHUýõçô

EDFNýRYHUýWKHýXPELOLFDOýXQWLOýLWýLVýFOHDUýRIýWKHýSULQWKHDGï

çíïê 5HPRYHýWKHýKHDWVKULQNýIURPýWKHýILYHýHOHFWULFDOýFRQQHFWLRQVýõèôýDWýWKHýUHDUýRIýWKHýKHDG

KHDWHUïý ý 0DNHý Dý QRWHý RIý KRZý WKHý ZLUHVý DUHý FRQQHFWHGý DQGý WKHQý XQVROGHUý WKH

FRQQHFWLRQVï

çíïé 5HPRYHýWKHýLQNýWXEHVýõêôýIURPýWKHýIURQWýDQGýUHDUýRIýWKHýKHDGýKHDWHUï

çíïè 7KHýKHDGýKHDWHUýFDQýQRZýEHýUHPRYHGýIURPýWKHýSULQWKHDGï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïææ

ì .QXUOHGýVFUHZ
ë 5HDUýFRYHUýVHFXULQJýVFUHZV
ê ,QNýWXEH
é +HDGýKHDWHU
è (OHFWULFDOýFRQQHFWLRQV
ç 5HDUýFRYHU
æ )URQWýFRYHU

)LJýììïêåýý+HDGýKHDWHUýUHPRYDO

5HILWWLQJ

çì 7RýUHILWýWKHýKHDGýKHDWHUýõ)LJýììïêåýõéôôýWRýWKHýSULQWKHDGñýSURFHHGýDVýIROORZVã

çìïì 3ODFHýWKHýKHDGýKHDWHUýLQýSRVLWLRQýRQýWKHýSULQWKHDGñýZLWKýWKHýHOHFWULFDOýFRQQHFWLRQVýWR

WKHýUHDUï

çìïë 6OLGHýDýQHZýOHQJWKýRIýKHDWýVKULQNýRQýWRýRQHýVLGHýRIýHDFKýRIýWKHýHOHFWULFDOýFRQQHFWLRQVï

5HVROGHUýWKHýFRQQHFWLRQVýõDVýQRWHGýLQý3DUDýçíïêôýDQGýVOLGHýWKHýKHDWVKULQNýRYHUýHDFK

VROGHUHGýMRLQWï

çìïê 3XVKýWKHýLQNýWXEHVýõêôýRQýWRýWKHýFRQQHFWRUVýDWýHDFKýHQGýRIýWKHýKHDGýKHDWHUï

çìïé 6OLGHýWKHýUHDUýFRYHUýõçôýLQWRýSRVLWLRQýRQýWKHýSULQWKHDGýDQGýVHFXUHýLWýZLWKýWKHýWZRýVFUHZV

õëôýUHPRYHGýDWý3DUDýçíïëï

çìïè 6OLGHýWKHýIURQWýFRYHUýRQýWRýWKHýSULQWKHDGýDQGýVHFXUHýLWýZLWKýWKHýNQXUOHGýVFUHZýõìôï
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-XQýäå ,VVXHýëïì
3DJHýììïæå 3DUWý1Rïýêíçðíéííðìíê

3KDVHýGHWHFWRU

5HPRYDO

çë 7RýUHPRYHýWKHýSKDVHýGHWHFWRUýõ)LJýììïêäýõêôôýIURPýWKHýSULQWKHDGñýSURFHHGýDVýIROORZVã

çëïì 6ODFNHQýWKHýNQXUOHGýVFUHZýõéôýDQGýVOLGHýWKHýIURQWýFRYHUýRIIýWKHýSULQWKHDGï

çëïë 5HPRYHýDQGýUHWDLQýWKHýWZRýUHDUýFRYHUýVHFXULQJýVFUHZVýõèôýDQGýVOLGHýWKHýUHDUýFRYHUýõçô
EDFNýXQWLOýLWýLVýFOHDUýRIýWKHýSULQWKHDGï

çëïê 5HPRYHý WKHýKHDWVKULQNý IURPý WKHýFRQQHFWLRQVýEHWZHHQý WKHýSKDVHýGHWHFWRUýDQGý WKH
FDEOHý ORRPïý ý 0DNHý Dý QRWHý RIý KRZý WKHý ZLUHVý DUHý FRQQHFWHGý DQGý GHVROGHUý WKH
FRQQHFWLRQVï

ì 3ULQWKHDGýIURQWýFRYHU ç 5HDUýFRYHU
ë 7RSýGHIOHFWRUýSODWH æ 3KDVHýGHWHFWRUýFDEOH
ê 3KDVHýGHWHFWRU å 3KDVHýGHWHFWRUýFODPSLQJýVFUHZ
é .QXUOHGýVFUHZ ä &DEOHýFODPSýVFUHZýõ[ëô
è 5HDUýFRYHUýVHFXULQJýVFUHZ

)LJýììïêäýý3KDVHýGHWHFWRUýUHPRYDOýDQGýUHILWWLQJ
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïæä

çëïé 6ODFNHQý WKHý SKDVHý GHWHFWRUý FODPSLQJý VFUHZý õåôý DQGý VOLGHý RXWý WKHý GHWHFWRUïý ý ,I

QHFHVVDU\ñýPRYHýWKHýWRSýGHIOHFWRUýSODWHýõëôýWRýJDLQýDFFHVVýWRýWKHýFODPSLQJýVFUHZï

çëïè 6ODFNHQýWKHýUHDUýFDEOHýFODPSýVFUHZVýõäôýWRýUHOHDVHýWKHýSKDVHýGHWHFWRUýFDEOHï

çëïç 5HPRYHýWKHýSKDVHýGHWHFWRUýIURPýWKHýSULQWKHDGï

5HILWWLQJ

çê 7RýUHILWýWKHýSKDVHýGHWHFWRUýõ)LJýììïêäýõêôôýWRýWKHýSULQWKHDGñýSURFHHGýDVýIROORZVã

çêïì 5RXWHýWKHýSKDVHýGHWHFWRUýFDEOHýõæôñýWKURXJKýWKHýFDEOHýFODPSVýõäôýWRýWKHýUHDUýRIýWKH

SULQWKHDGïýý7LJKWHQýWKHýUHDUýFDEOHýFODPSýVFUHZVýõäôñýPDNLQJýVXUHýWKDWýWKHýFDEOHVýDUH

QRWýFUXVKHGýE\ýWKHýFODPSï

çêïë 6OLGHýWKHýSKDVHýGHWHFWRUýLQWRýLWVýPRXQWLQJýKROHýDQGýSRVLWLRQýLWýVRýWKDWýWKHýWRSýRIýWKH

GHWHFWRUýLVýìPPýEHORZýWKHýSULQWKHDGýQR]]OHýRULILFHïýý7LJKWHQýWKHýFODPSLQJýVFUHZýõåôýWR

KROGýWKHýGHWHFWRUýLQýSRVLWLRQï

çêïê 6OLGHýOHQJWKVýRIýKHDWVKULQNýRQýWRýRQHýVLGHýRIýHDFKýRIýWKHýSKDVHýGHWHFWRUýFRQQHFWLRQVï

5HVROGHUýWKHýFRQQHFWLRQVýõ$VýQRWHGýLQý3DUDýçëïêôýDQGýVOLGHýWKHýKHDWVKULQNýRYHUýHDFK

VROGHUHGýMRLQWï

çêïé 6WDUWýWKHýMHWýDQGýHQVXUHýWKDWýWKHýSKDVHýSURILOHýLVýFRUUHFWýõ3DUDýìëæôï

çêïè 6OLGHýWKHýUHDUýFRYHUýõçôýEDFNýLQWRýSRVLWLRQýDQGýVHFXUHýLWýZLWKýWKHýWZRýVFUHZVýõèôýUHPRYHG

DWý3DUDýçëïëï

çêïç 6OLGHýWKHýIURQWýFRYHUýõìôýLQWRýSRVLWLRQýDQGýVHFXUHýLWýXVLQJýWKHýNQXUOHGýVFUHZýõéôï

(+7ýEORFN

5HPRYDO

çé 7RýUHPRYHýWKHý(+7ýEORFNýõ)LJýììïéíýõäôôýIURPýWKHýSULQWKHDGñýSURFHHGýDVýIROORZVã

çéïì 6ODFNHQýWKHýNQXUOHGýVFUHZýõêôýDQGýVOLGHýWKHýIURQWýFRYHUýõìôýIURPýWKHýSULQWKHDGï

çéïë 5HPRYHýDQGýUHWDLQýWKHýWZRýUHDUýFRYHUýVHFXULQJýVFUHZVýõéôïýý6OLGHýWKHýUHDUýFRYHUýEDFN

XQWLOýLWýLVýFOHDUýRIýWKHýSULQWKHDGï
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-XQýäå ,VVXHýëïì
3DJHýììïåí 3DUWý1Rïýêíçðíéííðìíê

ì 3ULQWKHDGýIURQWýFRYHU æ &KDUJHýHOHFWURGHýFODPSLQJýVFUHZ
ë íý9ýGHIOHFWRUýSODWHýIL[LQJýVFUHZ å 3KDVHýGHWHFWRUýFODPSLQJýVFUHZ
ê .QXUOHGýVFUHZ ä (+7ýEORFN
é 5HDUýFRYHUýVHFXULQJýVFUHZ ìí 5HDUýFDEOHýFODPS
è 3ULQWKHDGýUHDUýFRYHU ìì )URQWýFDEOHýFODPS
ç &KDUJHýHOHFWURGHýFDEOH

)LJýììïéíýý(+7ýEORFNýUHPRYDOýDQGýUHILWWLQJ

çéïê 'HVROGHUýWKHý(+7ýFDEOHýIURPýWKHýIURQWýRIýWKHýëëý06ýUHVLVWRUï

çéïé 5HPRYHýWKHýWZRýFDEOHýFODPSVýõìíýDQGýììôï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïåì

çéïè /RRVHQýWKHýSKDVHýGHWHFWRUýFODPSLQJýVFUHZýõåôïýý6OLGHýWKHýSKDVHýGHWHFWRUýRXWýRIýWKH

(+7ýEORFNñýWKURXJKýWKHýERWWRPýRIýWKHýSULQWKHDGï

çéïç /RRVHQýWKHýFKDUJHýHOHFWURGHýFODPSLQJýVFUHZýõæôýDQGýSXOOýWKHýFKDUJHýHOHFWURGHýFDEOH

õçôýIURPýWKHý(+7ýEORFNï

çéïæ 5HPRYHýDQGýUHWDLQýWKHýíý9ýGHWHFWRUýSODWHýIL[LQJýVFUHZýõëôýDQGýGHIOHFWRUýSODWHïýý3XOOýWKH

íý9ýFRQQHFWLQJýFDEOHýDZD\ýIURPýWKHý(+7ýEORFNï

çéïå 5HPRYHýDQGýUHWDLQýWKHýWZRý(+7ýEORFNýVHFXULQJýVFUHZVýZKLFKýDUHýVLWXDWHGýEHORZýWKH

EORFNï

çéïä 5HPRYHýWKHý(+7ýEORFNñýGLVFRQQHFWLQJýWKHýJXWWHUýUHWXUQýSLSHýDVýWKHýEORFNýLVýUHPRYHGï

5HILWWLQJ

çè 7RýUHILWýWKHý(+7ýEORFNýõ)LJýììïéíýõäôôýWRýWKHýSULQWKHDGñýSURFHHGýDVýIROORZVã

çèïì 3ODFHýWKHý(+7ýEORFNýLQýSRVLWLRQñýFRQQHFWLQJýWKHýJXWWHUýUHWXUQýSLSHýDWýWKHýVDPHýWLPHï

6HFXUHýWKHýEORFNýZLWKýWKHýWZRýVFUHZVýUHPRYHGýDWý3DUDýçéïåï

çèïë 5HILWýWKHýíý9ýGHIOHFWRUýSODWHýDQGýíý9ýFRQQHFWLQJýFDEOHýUHPRYHGýDWý3DUDýçéïæïýý6HFXUH

WKHPýZLWKýWKHýIL[LQJýVFUHZýõëôï

çèïê )LWýWKHýFKDUJHýHOHFWURGHýFDEOHýõçôýWRýWKHý(+7ýEORFNýDQGýWLJKWHQýWKHýFODPSLQJýVFUHZýõæôï

çèïé 6OLGHýWKHýSKDVHýGHWHFWRUýEDFNýLQWRýWKHý(+7ýEORFNýIURPýWKHýERWWRPýRIýWKHýSULQWKHDGï

3RVLWLRQý WKHý WRSýRIý WKHýSKDVHýGHWHFWRUýìPPýEHORZý WKHýQR]]OHýRULILFHïý ý7LJKWHQý WKH

FODPSLQJýVFUHZýõåôï

çèïè 5HILWýWKHýIURQWýDQGýUHDUýFDEOHýFODPSVýõìíýDQGýììôýWDNLQJýFDUHýWKDWýWKHýFDEOHVýDUHýURXWHG

FRUUHFWO\ýWKURXJKýWKHýFKDQQHOVýLQýWKHýFODPSVýDQGýQRWýFUXVKHGýZKHQýWKHýFODPSVýDUH

WLJKWHQHGï

çèïç 5HVROGHUýWKHý(+7ýFRQQHFWRUýWRýWKHýIURQWýRIýWKHýëëý06ýUHVLVWRUïýý7DNHýFDUHýWKDWýWKH

VROGHUHGýMRLQWýGRHVýQRWýKDYHýDQ\ýVSLNHVýZKLFKýPD\ýFDXVHýDUFLQJýGXULQJýRSHUDWLRQïýý7KH

VROGHUHGýMRLQWýPXVWýEHýVOHHYHGýZLWKýWKHýFRUUHFWýJUDGHýRIýKHDWVKULQNï

çèïæ &DUU\ýRXWýDýIXOOýDOLJQPHQWýSURFHGXUHýRQýWKHýSULQWKHDGýõ3DUDýäíôï

çèïå 6OLGHýWKHýUHDUýSULQWKHDGýFRYHUýõèôýLQWRýSRVLWLRQýDQGýVHFXUHýLWýXVLQJýWKHýWZRýVFUHZVýõéô

UHPRYHGýDWý3DUDýçéïëï

çèïä 6OLGHýWKHýIURQWýFRYHUýõìôýLQWRýSRVLWLRQýDQGýVHFXUHýLWýXVLQJýWKHýNQXUOHGýVFUHZï
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-XQýäå ,VVXHýëïì
3DJHýììïåë 3DUWý1Rïýêíçðíéííðìíê

1R]]OHýDVVHPEO\

5HPRYDO

çç 7RýUHPRYHýWKHýSULQWKHDGýQR]]OHýDVVHPEO\ýõ)LJýììïéìýõìôôñýSURFHHGýDVýIROORZVã

ççïì 6ODFNHQýWKHýNQXUOHGýVFUHZýõëôýDQGýVOLGHýWKHýIURQWýFRYHUýRIIýWKHýSULQWKHDGï

ççïë 5HPRYHýDQGýUHWDLQýWKHýWZRýUHDUýFRYHUýVHFXULQJýVFUHZVýõêôýDQGýVOLGHýWKHýUHDUýFRYHUýõéô

RIIýWKHýSULQWKHDGï

ì 1R]]OHýDVVHPEO\ è /DWHUDOýFODPSLQJýVFUHZ
ë .QXUOHGýVFUHZ ç &DEOHîQR]]OHýFODPSýVFUHZ
ê 5HDUýFRYHUýVHFXULQJýVFUHZ æ 1R]]OHýKHLJKWýDGMXVWLQJýVFUHZ
é 5HDUýFRYHU

)LJýììïéìýý3ULQWKHDGýQR]]OHýUHPRYDOýDQGýUHSODFHPHQW
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïåê

ççïê ,GHQWLI\ý WKHý UHGýDQGýEODFNý OHDGVý IURPý WKHýQR]]OHý WRý WKHýZLULQJý ORRPïý ý5HPRYHý WKH

KHDWVKULQNýDQGýGHVROGHUýWKHýFRQQHFWLRQVï

ççïé 'LVFRQQHFWýWKHýXPELOLFDOýLQNýIHHGýDQGýUHWXUQýWXEHVýIURPýWKHýQR]]OHýDVVHPEO\ýLQNýWXEHVï

&RQQHFWýWKHýXPELOLFDOýWXEHVýWRJHWKHUï

ççïè 5HPRYHýDQGýUHWDLQýWKHýFDEOHîQR]]OHýFODPSýVFUHZýõçôýDQGýWKHýQR]]OHýKHLJKWýDGMXVWLQJ

VFUHZýõæôïýý5HWDLQýWKHýVSULQJýWKDWýLVýORFDWHGýRQýWKHýKHLJKWýDGMXVWLQJýVFUHZï

ççïç 6ODFNHQýWKHýWZRýODWHUDOýFODPSLQJýVFUHZVýõèôýDQGýVOLGHýRXWýWKHýQR]]OHýDVVHPEO\ï

(QVXUHýWKDWýWKHýQHZýQR]]OHýLVýWKHýFRUUHFWýW\SHýSULRUýWRýUHILWWLQJã

éçí0Lãý6HULDOýQXPEHUý$0ãý\HOORZýMHZHO

éçí3Lãý6HULDOýQXPEHUý37ãý:KLWHýMHZHO

éçí6Lãý6HULDOýQXPEHUý7ãý5HGýMHZHO

5HILWWLQJ

çæ 7RýUHILWýWKHýQR]]OHýDVVHPEO\ýõ)LJýììïéìýõìôôñýSURFHHGýDVýIROORZVã

çæïì 6OLGHýWKHýQR]]OHýDVVHPEO\ý LQWRýSRVLWLRQýDQGýVHFXUHý LWýXVLQJýWKHýFDEOHîQR]]OHýFODPS

VFUHZýõçôýDQGýWKHýQR]]OHýKHLJKWýDGMXVWLQJýVFUHZýõæôïýý(QVXUHýWKDWýWKHýVSULQJýLVýILWWHG

RYHUýWKHýKHLJKWýDGMXVWLQJýVFUHZñýGLUHFWO\ýEHQHDWKýWKHýQR]]OHýDVVHPEO\ï

çæïë 7LJKWHQýWKHýODWHUDOýFODPSLQJýVFUHZVýõèôï

çæïê 5HFRQQHFWýWKHýXPELOLFDOýLQNýIHHGýDQGýUHWXUQýWXEHVýWRýWKHýQR]]OHýDVVHPEO\ýLQNýWXEHVï

çæïé 6OLGHý Dý OHQJWKý RIý KHDWVKULQNý RYHUý WKHý UHGý DQGý EODFNý HOHFWULFDOý OHDGVñý UHVROGHUý WKH

FRQQHFWLRQVýWRýWKHýZLULQJýORRPýDQGýFRYHUýWKHýVROGHUHGýMRLQWVýZLWKýWKHýKHDWVKULQNï

çæïè 6OLGHýWKHýUHDUýFRYHUýEDFNýLQWRýSRVLWLRQýDQGýVHFXUHýLWýZLWKýWKHýWZRýVFUHZVýõêôýUHPRYHG

DWý3DUDýççïëï
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-XQýäå ,VVXHýëïì
3DJHýììïåé 3DUWý1Rïýêíçðíéííðìíê

çæïç $OLJQýWKHýSULQWKHDGýõ3DUDýäíôï

çæïæ 5HILWýWKHýIURQWýFRYHUýDQGýVHFXUHýLWýZLWKýWKHýNQXUOHGýVFUHZýõëôï

çæïå &DOLEUDWHýWKHýPRGXODWLRQýYDOXHýõ3DUDýìëìôï

,QNýUHVHUYRLUýVWLUUHUýPRWRUýõ3Lô

5HPRYDO

çå 7RýUHPRYHýWKHýLQNýUHVHUYRLUýVWLUUHUýPRWRUñýSURFHHGýDVýIROORZVã

çåïì (QVXUHýWKDWýWKHýSULQWHUýLVýGLVFRQQHFWHGýIURPýWKHýPDLQVýVXSSO\ï

çåïë 2EWDLQýDVVLVWDQFHýWRýVXSSRUWýWKHýSULQWHUýDQGýVOLGHýWKHýSULQWHUýRYHUýWKHýHGJHýRIýDýIODW

VXUIDFHý VRý WKDWý WKHý LQNý UHVHUYRLUý VHFXULQJý VFUHZVý õ)LJý ììïéëý õìôôý DUHý DFFHVVLEOHï

5HPRYHýWKHýVHFXULQJýVFUHZVýDQGýVOLGHýWKHýSULQWHUýEDFNýRQWRýWKHýIODWýVXUIDFHï

çåïê &DUHIXOO\ýPRYHýWKHýLQNýUHVHUYRLUýVRýWKDWýWKHýVWLUUHUýPRWRUýLVýDFFHVVLEOHïýý,IýQHFHVVDU\ñ

VHSDUDWHýWKHýUHVHUYRLUýDQGýPRWRUï

çåïé ,GHQWLI\ýWKHýPRWRUýHOHFWULFDOýFDEOHñýUHPRYHýWKHýVOHHYLQJýIURPýWKHýEOXHýDQGýEODFNýOHDGVñ

XVHýDýVROGHULQJýLURQýWRýGLVFRQQHFWýWKHýOHDGVïýý5HPRYHýWKHýPRWRUï

ì ,QNýUHVHUYRLUýVHFXULQJýVFUHZV
ë )06ýVHFXULQJýVFUHZV

)LJýììïéëýý,QNýUHVHUYRLUýDQGý)06ýVHFXULQJýVFUHZV
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïåè

5HILWWLQJ

çä 7RýUHILWýWKHýLQNýUHVHUYRLUýVWLUUHUýPRWRUñýSURFHHGýDVýIROORZVã

çäïì )LWýVOHHYLQJýWRýWKHýPRWRUýHOHFWULFDOýOHDGVñýXVHýDýVROGHULQJýLURQýWRýFRQQHFWýWKHýOHDGVýWR

WKHýEOXHýDQGýEODFNýVXSSO\ýOHDGVïýý6OLGHýWKHýVOHHYLQJýRYHUýWKHýHOHFWULFDOýFRQQHFWLRQVï

çäïë 3ODFHýWKHýPRWRUýRYHUýWKHýLQNýUHVHUYRLUýSLOODUVñýILWýWKHýLQNýUHVHUYRLUýRYHUýWKHýPRWRUï

çäïê 2EWDLQýDVVLVWDQFHýWRýVXSSRUWýWKHýSULQWHUýDQGýVOLGHýWKHýSULQWHUýRYHUýWKHýHGJHýRIýDýIODW

VXUIDFHýVRýWKDWýWKHýLQNýUHVHUYRLUýVHFXULQJýVFUHZVýõ)LJýììïéëýõìôôýFDQýEHýILWWHGïýý5HILWýWKH

VHFXULQJýVFUHZVï

çäïé &RQQHFWýWKHýSULQWHUýWRýWKHýPDLQVýVXSSO\ýDQGýWHVWýPDFKLQHýRSHUDWLRQï

ì 8ýFODPS
ë ,QNýPDQLIROGýVHFXULQJýVFUHZVýõ[éô
ê 6WLUUHUýEDU

)LJýììïéêýý,QNýUHVHUYRLUýVWLUUHUýEDU

,QNýUHVHUYRLUýVWLUUHUýEDUýõ3Lô

5HPRYDO

æí 7RýUHPRYHýWKHýLQNýUHVHUYRLUýVWLUUHUýEDUñýSURFHHGýDVýIROORZVã

æíïì 5HPRYHýWKHýWRSý8ðFODPSýõ)LJýììïéêýõìôôýIURPýYDOYHý9ëýRQýWKHýLQNýPDQLIROGïýý5RWDWH

YDOYHý9ëýE\ýäí ýDQWLFORFNZLVHïR



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïåç 3DUWý1Rïýêíçðíéííðìíê

æíïë 5HPRYHý IRXUý 0éý VRFNHWý KHDGHGý LQNý PDQLIROGý VHFXULQJý VFUHZVý õëôý DQGý FDUHIXOO\
VHSDUDWHýWKHýLQNýPDQLIROGýIURPýWKHýUHVHUYRLUï

æíïê &KHFNýWKHýFRQGLWLRQýRIýWKHýLQNýPDQLIROGýJDVNHWñýUHSODFHýLIýQHFHVVDU\ï

æíïé ý5HPRYHýWKHýVWLUUHUýEDUýõêôýIURPýWKHýUHVHUYRLUýXVLQJýDýSDLUýRIýORQJýQRVHGýSOLHUVïýý,WýPD\
EHýQHFHVVDU\ýWRýXVHýDýV\ULQJHýWRýUHPRYHýWKHýFRQWHQWVýRIýWKHýUHVHUYRLUýLQýRUGHUýWRýORFDWH
WKHýVWLUUHUýEDUï

5HILWWLQJ

æì 7RýUHILWýWKHýLQNýUHVHUYRLUýVWLUUHUýEDUñýSURFHHGýDVýIROORZVã

æìïì 8VHýDýSDLUýRIýORQJýQRVHGýSOLHUVýWRýORFDWHýWKHýVWLUUHUýEDUýLQýWKHýERWWRPýRIýWKHýLQNýUHVHUYRLU
DVýVKRZQýDWý)LJýììïéêï

æìïë )LWýWKHýLQNýPDQLIROGýJDVNHWýWRýWKHýLQNýUHVHUYRLUï

æìïê 6HFXUHý WKHý LQNýPDQLIROGý WRý WKHý LQNýUHVHUYRLUýXVLQJýIRXUý0éýVRFNHWýKHDGHGýVHFXULQJ
VFUHZVï

æìïé 2ULHQWDWHýYDOYHý9ëýE\ýäí ýFORFNZLVHýDVýVKRZQýDWý)LJýììïéêïýý)LWýWKHýWRSý8ýFODPSýWRR

YDOYHý9ëï

æìïè ,IýQHFHVVDU\ñýUHSOHQLVKýWKHýLQNýUHVHUYRLUï

æìïç 7HVWýPDFKLQHýRSHUDWLRQï

)06ýVWLUUHUýEDUýõ3Lô

5HPRYDO

æë 7RýUHPRYHýWKHý)06ýVWLUUHUýEDUñýSURFHHGýDVýIROORZã

æëïì 'LVFRQQHFWýWKHýPDFKLQHýIURPýWKHýPDLQVýVXSSO\ï

æëïë ,GHQWLI\ýDQGýQRWHýWKHýEOXHýOHDGýWRýWKHý906ýKLJKýSUREHýõ)LJýììïééýõìôôñýGLVFRQQHFWýWKH
OHDGï

æëïê ,GHQWLI\ýDQGýQRWHýWKHýSLQNýOHDGýWRýWKHý906ýORZýSUREHýõëôñýGLVFRQQHFWýWKHýOHDGï

æëïé 5HPRYHýWZRý0éýVRFNHWýKHDGHGýWRSýFRYHUýVHFXULQJýVFUHZVýõêôýDQGýDVVRFLDWHGýQ\ORQ
ZDVKHUVï

æëïè 5HPRYHýWKHýILOOHUýSOXJýõéôï

æëïç 5HPRYHýWKUHHý0èýVRFNHWýKHDGHGýWRSýFRYHUýVHFXULQJýVFUHZVýõèôï

æëïæ 8VHýDýV\ULQJHýWRýUHPRYHýDQ\ýIOXLGýIURPýWKHýPDQLIROGýKRXVLQJýõ)LJýììïéèýõìôôï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïåæ

ì 906ýKLJKýSUREHýõEOXHýOHDGô é )LOOHUýSOXJ
ë 906ýORZýSUREHýõSLQNýOHDGô è )06ýWRSýFRYHUýVHFXULQJýVFUHZýõ0èô
ê )06ýWRSýFRYHUýVHFXULQJýVFUHZýõ0éô ç )06ýWRSýFRYHU

)LJýììïééýý)06ýWRSýFRYHUýUHPRYDOýõ3Lô

æëïå &DUHIXOO\ýVHSDUDWHýWKHýWRSýFRYHUýIURPýWKHý)06ñýFKHFNýWKHýWRSýFRYHUýJDVNHWýDQGýUHSODFH

LIýQHFHVVDU\ï

æëïä 5HPRYHýWKUHHý0éýVRFNHWýKHDGHGýPDQLIROGýKRXVLQJýVHFXULQJýVFUHZVýõëôýDQGýFDUHIXOO\

VHSDUDWHýWKHýPDQLIROGýKRXVLQJýIURPýWKHýPL[HUýWDQNýõêôïýý&KHFNýWKHýPDQLIROGýKRXVLQJ

JDVNHWýDQGýUHSODFHýLIýQHFHVVDU\ï

æëïìí 8VHýDýV\ULQJHýWRýUHPRYHýDQ\ýIOXLGýIURPýWKHýPL[HUýWDQNïï

æëïìì 8VHýDýSDLUýRIýORQJýQRVHGýSOLHUVýWRýUHPRYHýWKHýVWLUUHUýEDUýõèôýIURPýWKHýZHDUýSODWHýõéôï
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-XQýäå ,VVXHýëïì
3DJHýììïåå 3DUWý1Rïýêíçðíéííðìíê

ì PDQLIROGýKRXVLQJ é :HDUýSODWH
ë PDQLIROGýKRXVLQJýVHFXULQJýVFUHZ è 6WLUUHUýEDU
ê 0L[HUýWDQN

)LJýììïéèýý)06ýVWLUUHUýEDU
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õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïåä

5HILWWLQJ

æê 7RýUHILWýWKHý)06ýVWLUUHUýEDUñýSURFHHGýDVýIROORZVã

æêïì 8VHýDýSDLUýRIýORQJýQRVHGýSOLHUVýWRýSODFHýWKHýVWLUUHUýEDUýRQWRýWKHýZHDUýSODWHýDVýVKRZQýDW

)LJýììïéèï

æêïë )LWýWKHýPDQLIROGýKRXVLQJýJDVNHWýWRýWKHýPL[HUýWDQNï

æêïê )LWýWKHýPDQLIROGýKRXVLQJýWRýWKHýPL[HUýWDQNýDQGýVHFXUHýXVLQJýWKUHHý0éýVRFNHWýKHDGHG

PDQLIROGýKRXVLQJýVHFXULQJýVFUHZVïýý7LJKWHQýWKHýVFUHZVýWRýíïêý1HZWRQîPHWHUVýõ1Pôï

æêïé )LWý WKHýWRSýFRYHUýJDVNHWý WRý WKHýPDQLIROGýKRXVLQJïý ý)LWý WKHýWRSýFRYHUý WRý WKHýPDQLIROG

KRXVLQJï

æêïè )LWýWKHýILOOHUýSOXJýWRýWKHýWRSýFRYHUï

æêïç )LWýWKHýQHZýWKUHHý0èýWRSýFRYHUýVHFXULQJýVFUHZVýDQGýDVVRFLDWHGýQ\ORQýZDVKHUVñýWLJKWHQ

WKHýVFUHZVýWRýíïêý1Pï

æêïæ )LWýWKHýWZRý0éýWRSýFRYHUýVHFXULQJýVFUHZVýDQGýDVVRFLDWHGýQ\ORQýZDVKHUVñýWLJKWHQýWKH

VFUHZýQHDUýWKHýILOOHUýSOXJýWRýíïæý1PñýWLJKWHQýWKHýUHPDLQLQJýVFUHZýWRýíïêý1Pï

æêïå &RQQHFWýWKHýSLQNýOHDGýWRýWKHý906ýORZýSUREHýDVýQRWHGýDWý3DUDýæëïêï

æêïä &RQQHFWýWKHýEOXHýOHDGýWRýWKHý906ýKLJKýSUREHýDVýQRWHGýDWý3DUDýæëïëï

æêïìí &RQQHFWýWKHýSULQWHUýWRýWKHýPDLQVýVXSSO\ï

æêïìì &RPPLVVLRQýWKHýLQNýV\VWHPýDVýGHVFULEHGýDWý3DUDýìíæñýìíåýDQGýììëï

æêïìë &DOLEUDWHýWKHý906ýDVýGHVFULEHGýDWý3DUDýììéï



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïäí 3DUWý1Rïýêíçðíéííðìíê

)06ýVWLUUHUýPRWRUýõ3Lô

5HPRYDO

æé 7RýUHPRYHýWKHý)06ýVWLUUHUýPRWRUñýSURFHHGýDVýIROORZVã

æéïì 'LVFRQQHFWýWKHýSULQWHUýIURPýWKHýPDLQVýVXSSO\ï

æéïë 2EWDLQýDVVLVWDQFHýWRýVXSSRUWýWKHýSULQWHUýDQGýVOLGHýWKHýSULQWHUýRYHUýWKHýHGJHýRIýDýIODW

VXUIDFHýVRýWKDWýWKHý)06ýVHFXULQJýVFUHZVýDUHýDFFHVVLEOHýõ)LJýììïéëýõëôôñýUHPRYHýWKUHH

0êýVRFNHWýKHDGHGýVHFXULQJýVFUHZVýDQGýVOLGHýWKHýSULQWHUýEDFNýRQWRýWKHýIODWýVXUIDFHï

(48,30(17ý'$0$*(ïýý%HýH[WUHPHO\ýFDUHIXOýQRWýWRýVWUDLQýRUýEUHDNýDQ\
WXELQJýRUýHOHFWULFDOýZLULQJýZKHQýPRYLQJýWKHý)06ï

æéïê &DUHIXOO\ýPRYHýWKHý)06ýWRýJDLQýDFFHVVýWRýWKHýVWLUUHUýPRWRUñýJHQWO\ýSXOOýWKHýVWLUUHUýPRWRU

DZD\ýIURPýWKHý)06ýSLOODUVïýý/RFDWHýWKHý)06ýEDFNýRQWRýWKHýSLOODUVï

æéïé ,GHQWLI\ýWKHýPRWRUýHOHFWULFDOýFDEOHñýUHPRYHýWKHýVOHHYLQJýIURPýWKHýUHGýDQGýEODFNýOHDGVñ

XVHýDýVROGHULQJýLURQýWRýGLVFRQQHFWýWKHýOHDGVïýý5HPRYHýWKHýPRWRUï

5HILWWLQJ

æè 7RýUHILWýWKHý)06ýVWLUUHUýPRWRUñýSURFHHGýDVýIROORZVã

æèïì )LWýVOHHYLQJýWRýWKHýPRWRUýHOHFWULFDOýOHDGVñýXVHýDýVROGHULQJýLURQýWRýFRQQHFWýWKHýOHDGVýWR

WKHýUHGýDQGýEODFNýVXSSO\ýOHDGVïýý6OLGHýWKHýVOHHYLQJýRYHUýWKHýHOHFWULFDOýFRQQHFWLRQVï

æèïë 3ODFHýWKHýPRWRUýRYHUýWKHý)06ýSLOODUVñýSODFHýWKHý)06ýRYHUýWKHýSLOODUVï

æèïê 2EWDLQýDVVLVWDQFHýWRýVXSSRUWýWKHýSULQWHUýDQGýVOLGHýWKHýSULQWHUýRYHUýWKHýHGJHýRIýDýIODW

VXUIDFHýVRýWKDWýWKHý)06ýVHFXULQJýVFUHZVýFDQýEHýILWWHGïýý5HILWýWKHýVHFXULQJýVFUHZVï

æèïé &RQQHFWýWKHýSULQWHUýWRýWKHýPDLQVýVXSSO\ýDQGýWHVWýPDFKLQHýRSHUDWLRQï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïäì

ì /HYHOVýFRQQHFWRUýõ-3ìô
ë /HYHOVýLQWHUIDFHýERDUG
ê ,QNýV\VWHPýVHQVRUýFRQQHFWRUýõ-3èô
é 5HVHUYRLUýVHQVRUýFRQQHFWRUýõ-3éô
è 6WLUUHUýPRWRUVýFRQQHFWRUýõ-3êô

)LJýììïéçýý/HYHOVýLQWHUIDFHýERDUG

/HYHOVýLQWHUIDFHýERDUGýõ3Lô

5HPRYDO

æç 7RýUHPRYHýWKHýOHYHOVýLQWHUIDFHýERDUGýõ)LJýììïéçýõëôôñýSURFHHGýDVýIROORZVã

æçïì 'LVFRQQHFWýWKHýSULQWHUýIURPýWKHýPDLQVýVXSSO\ï

æçïë 5HPRYHýWKHý,î2ýERDUGýõ3DUDýëéôýDQGý&38ýERDUGýõ3DUDýëæôï

æçïê 5HPRYHýFRQQHFWRUVý-3ìýõìôñý-3êýõèôñý-3éýõéôýDQGý-3èýõêôýIURPýWKHýERDUGï

æçïé 5HPRYHýDQGýUHWDLQýVL[ý0êý[ýìåýPPýORQJý3&%ýVWDQGðRIIVýDQGýWKHýHDUWKýVWUDSýIURPýWKH

ERDUGïýý5HPRYHýWKHýOHYHOVýLQWHUIDFHýERDUGï



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïäë 3DUWý1Rïýêíçðíéííðìíê

5HILWWLQJ

ææ 7RýUHILWýWKHýOHYHOVýLQWHUIDFHýERDUGñýSURFHHGýDVýIROORZVã

ææïì )LWý WKHý ERDUGý HDUWKý VWUDSñý DQGý VHFXUHý XVLQJý VL[ý0êý [ý ìåýPPý ORQJý 3&%ý VWDQGRIIV

UHWDLQHGýDWý3DUDýæçïéï

ææïë &RQQHFWý-3ìñý-3êñý-3éýDQGý-3èï

ææïê 5HILWýWKHý&38ýERDUGýõ3DUDýëåôï

ææïé 5HILWýWKHý,î2ýERDUGýõ3DUDýëèôï

ææïè &RQQHFWýWKHýSULQWHUýWRýWKHýPDLQVýVXSSO\ýDQGýWHVWýPDFKLQHýRSHUDWLRQï

),77,1*ý2)ý6<67(0ý&211(&7,21ý237,216

6\VWHPýFRQQHFWLRQVýõ2SWLRQý$ô

æå 7KHýV\VWHPýFRQQHFWLRQVýõRSWLRQý$ôýDOORZýDGGLWLRQDOýIDFLOLWLHVýWRýEHýFRQQHFWHGýWRýWKHýSULQWHUñ

ZLWKRXWýWKHýUHTXLUHPHQWýIRUýDQýH[SDQVLRQýERDUGïýý7KHýRSWLRQý$ýFRQQHFWRUVýDUHýVXSSOLHGýDV

FDEOHýDVVHPEOLHVýDQGýUHTXLUHýILWWLQJýDVýIROORZVã

æåïì (QVXUHýWKHýSULQWHUýLVýGLVFRQQHFWHGýIURPýWKHýPDLQVýVXSSO\ï

æåïë 6FUHZýLQýWKHýWZRýWRSýFRYHUýIDVWHQHUVýWRýUHOHDVHýWKHýWRSýFRYHUýFDWFKHVýDQGýUDLVHýWKHýWRS

FRYHUïýý7KHýWRSýFRYHUýLVýKHOGýLQýWKHýRSHQýSRVLWLRQýE\ýVXSSRUWýVWD\Vï

æåïê 2QFHý WKHý WRSý FRYHUý LVý LQý WKHýRSHQýSRVLWLRQñý XQGRý WKHý VL[ý TXLFNý UHOHDVHý VLGHý FRYHU

IDVWHQHUVýDQGýUHPRYHýWKHýVLGHýFRYHUVï

2ULHQWDWLRQýRIýWKHýVLGHýFRYHUVýVKRXOGýEHýQRWHGýIRUýUHILWWLQJï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïäê

(48,30(17ý'$0$*(ïý ý $Qý DQWLVWDWLFý ZULVWý VWUDSýPXVWý EHý ZRUQýZKHQ
ZRUNLQJýRQýSULQWHGýFLUFXLWýERDUGVï

æåïé 5HPRYHýWKHýUXEEHUýJURPPHWýIURPýWKHýUHTXLUHGýSRVLWLRQýLQýWKHýSULQWHUýFRQQHFWRUýSDQHO

õ)LJýììïéæýõìôôïýý3XVKýWKHý+(ìéýFRQQHFWRUýWKURXJKýWKHýKROHñýSXOOýWKHýFDEOHýWKURXJKýDQG

VHFXUHýWKHý',1ýFRQQHFWRUýWRýWKHýFRQQHFWRUýSDQHOýXVLQJýWKHýVXSSOLHGýORFNýQXWï

æåïè )LWýWKHý+(ìéýFRQQHFWRUýWRýWKHýUHTXLUHGýFRQQHFWRUýRQýWKHý&38ýERDUGýRUýWKHý,QSXWî2XWSXW

ERDUGýõ)LJýììïéåôï

æåïç :KHQýWKHýFRQQHFWRUýKDVýEHHQýILWWHGñýUHILWý WKHýVLGHýFRYHUVýDQGýVHFXUHýWKHýVL[ýTXLFN

UHOHDVHýIDVWHQHUVïýý/RZHUýWKHýWRSýFRYHUýDQGýVFUHZýRXWýWKHýWZRýWRSýFRYHUýIDVWHQHUVýXQWLO

WKHýWRSýFRYHUýLVýVHFXUHï

æä 7DEOHý ììïëæý OLVWVý WKHý2SWLRQý $ý',1ý FRQQHFWRUVý õFRQQHFWRUý SDQHOôý DQGý WKHý FRUUHVSRQGLQJ

FRQQHFWRUVýRQýWKHý&38ýDQGý,î2ýERDUGï

7$%/(ýììïëæýý237,21ý$ý&211(&7,216

6HULDO ',1ýFRQQHFWRU ,î2ýRUý&38ýFRQQHFWRU
õìô õëô õêô

ì &200ýë &21B/$1ýõ&38ýERDUGô

ë 5,' &21B6ýõ&38ýERDUGô

ê 67$786ý2î3 7î/,*+7ýõ,î2ýERDUGô

é 35,17ý75,**(5ýë 3(&ëýõ,î2ýERDUGô



PRINT TRIGGER 1 SHAFT ENCODER COMM 1

PRINT TRIGGER 2 STATUS 0/P RID

COMM 2
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-XQýäå ,VVXHýëïì
3DJHýììïäé 3DUWý1Rïýêíçðíéííðìíê

ì 3ULQWHUýFRQQHFWRUýSDQHO
ë &200ýëýFRQQHFWRU
ê 5,'ýFRQQHFWRU
é 6WDWXVý2î3ýFRQQHFWRU
è 3ULQWýWULJJHUýëýFRQQHFWRU

)LJýììïéæýý3ULQWHUýFRQQHFWRUýSDQHOýõ2SWLRQý$ýFRQQHFWLRQVô
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïäè

ì 3URGXFWý6HQVRUýë é 0RGHPî/$1ýõYLDýH[SDQVLRQýERDUGô
ë 7UDIILFýOLJKW è 5,'
ê ,î2ýERDUGýõ0Nëô ç &38ýERDUGýõ0Nëô

)LJýììïéåýý+(ìéýFRQQHFWRUýORFDWLRQýõ,î2ýDQGý&38ýERDUGVô
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-XQýäå ,VVXHýëïì
3DJHýììïäç 3DUWý1Rïýêíçðíéííðìíê

6\VWHPýFRQQHFWLRQVýõRSWLRQý%ô

åí 7KHýV\VWHPýFRQQHFWLRQVýõRSWLRQý%ôýDOORZýDGGLWLRQDOýIDFLOLWLHVýWRýEHýFRQQHFWHGýWRýWKHýSULQWHUýYLD

DQýH[SDQVLRQýERDUGïýý7RýILWýWKHýH[SDQVLRQýERDUGýSURFHHGýDVýIROORZVã

åíïì (QVXUHýWKDWýWKHýSULQWHUýLVýGLVFRQQHFWHGýIURPýWKHýPDLQVýVXSSO\ï

åíïë 6FUHZýLQýWKHýWZRýWRSýFRYHUýIDVWHQHUVýWRýUHOHDVHýWKHýWRSýFRYHUýFDWFKHVýDQGýUDLVHýWKHýWRS

FRYHUïýý7KHýWRSýFRYHUýLVýKHOGýLQýWKHýRSHQýSRVLWLRQýE\ýVXSSRUWýVWD\Vï

åíïê 2QFHý WKHý WRSý FRYHUý LVý LQý WKHýRSHQýSRVLWLRQñý XQGRý WKHý VL[ý TXLFNý UHOHDVHý VLGHý FRYHU

IDVWHQHUVýDQGýUHPRYHýWKHýVLGHýFRYHUVï

2ULHQWDWLRQýRIýWKHýVLGHýFRYHUVýVKRXOGýEHýQRWHGýIRUýUHILWWLQJï

(48,30(17ý'$0$*(ïý ý $Qý DQWLVWDWLFý ZULVWý VWUDSýPXVWý EHý ZRUQýZKHQ
ZRUNLQJýRQýSULQWHGýFLUFXLWýERDUGVï

åíïé 5HPRYHýWKHýIRXUýVHFXULQJýQXWVýõììïéäýõìôôýDQGýILWýWKHýIRXUýVWDQGðRIIVýVXSSOLHGýZLWKýWKH

H[SDQVLRQýERDUGýWRýWKHýLQSXWîRXWSXWýERDUGýVWDQGðRIIVï

åíïè 2ULHQWDWHýWKHýH[SDQVLRQýERDUGýõ)LJýììïèíýõìôôýVRýWKDWýWKHýODUJHýFXWðRXWýLVýXSSHUýPRVW

DQGýWKHýERDUGýLQWHUFRQQHFWRUýõëôýLVýRQýWKHýULJKWýVLGHýRIýWKHýERDUGïýý3RVLWLRQýLWýRQWRýWKH

VWDQGðRIIVýDQGýHQVXUHýWKHýERDUGýLQWHUFRQQHFWRUýPDWHVýFRUUHFWO\ï

åíïç )LWýWKHýIRXUýVHFXULQJýQXWVýVXSSOLHGýZLWKýWKHýNLWï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïäæ

ì 6HFXULQJýQXWV
ë %RDUGýLQWHUFRQQHFWRU
ê 6WDQGðRIIV

)LJýììïéäýý([SDQVLRQýERDUGýILWWLQJ
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-XQýäå ,VVXHýëïì
3DJHýììïäå 3DUWý1Rïýêíçðíéííðìíê

ì ([SDQVLRQýERDUG
ë %RDUGýLQWHUFRQQHFWRU

)LJýììïèíýý([SDQVLRQýERDUG

åì 7KHýRSWLRQý%ýFRQQHFWLRQýLVýVXSSOLHGýDVVHPEOHGýEXWýUHTXLUHVýILWWLQJýDVýIROORZVã

åìïì (QVXUHýWKDWýWKHýSULQWHUýLVýGLVFRQQHFWHGýIURPýWKHýPDLQVýVXSSO\ï

åìïë 6FUHZýLQýWKHýWZRýWRSýFRYHUýIDVWHQHUVýWRýUHOHDVHýWKHýWRSýFRYHUýFDWFKHVýDQGýUDLVHýWKHýWRS

FRYHUïýý7KHýWRSýFRYHUýLVýKHOGýLQýWKHýRSHQýSRVLWLRQýE\ýVXSSRUWýVWD\Vï

åìïê 2QFHý WKHý WRSý FRYHUý LVý LQý WKHýRSHQýSRVLWLRQñý XQGRý WKHý VL[ý TXLFNý UHOHDVHý VLGHý FRYHU

IDVWHQHUVýDQGýUHPRYHýWKHýVLGHýFRYHUVï

åìïé 5HPRYHý WKHý UXEEHUý JURPPHWý IURPý WKHý UHTXLUHGý SRVLWLRQý LQý WKHý FRQQHFWRUý SDQHO

õ)LJýììïèìýõìôôïýý3XVKýWKHý+(ìéýFRQQHFWRUýWKURXJKýWKHýKROHñýSXOOýWKHýFDEOHýWKURXJKýDQG

VHFXUHýWKHý',1ýFRQQHFWRUýWRýWKHýFRQQHFWRUýSDQHOï

åìïè )LWýWKHý+(ìéýFRQQHFWRUýWRýWKHýUHTXLUHGýFRQQHFWRUýRQýWKHýH[SDQVLRQýERDUGýõ)LJýììïèëôï
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PRINT TRIGGER 2 STATUS 0/P RID

I/0A I/0B COMM 2

6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïää

ì 3ULQWHUýFRQQHFWRUýSDQHO
ë &200ýëýFRQQHFWRU
ê ,î2%ýFRQQHFWRU
é ,î2$ýFRQQHFWRU

)LJýììïèìýý3ULQWHUýFRQQHFWRUýSDQHOýõ2SWLRQý%ýFRQQHFWLRQô

åìïç :KHQýWKHýFRQQHFWRUýKDVýEHHQýILWWHGñýUHILWý WKHýVLGHýFRYHUVýDQGýVHFXUHýWKHýVL[ýTXLFN

UHOHDVHýIDVWHQHUVïýý/RZHUýWKHýWRSýFRYHUýDQGýVFUHZýRXWýWKHýWZRýFRYHUýIDVWHQHUVýXQWLOýWKH

WRSýFRYHUýLVýVHFXUHï

åë 7DEOHýììïëåý OLVWVý WKHý2SWLRQý%ý',1ýFRQQHFWRUVýDQGý WKHý FRUUHVSRQGLQJý FRQQHFWRUVýRQý WKH

H[SDQVLRQýERDUGï

7$%/(ýììïëåýý237,21ý%ý&211(&7,216

6HULDO 2SWLRQý%ý',1ýFRQQHFWRU ([SDQVLRQýERDUGýFRQQHFWRU
õìô õëô õêô

ì ì &200ýëýõåýSLQýõ',1ôô ì ëí0$ýFXUUHQWýORRS

ë &200ýëýõêýSLQýõ',1ôô ë 56éåè

ë ,î2ý$ 06*B$

ê ,î2ý% 06*B%
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-XQýäå ,VVXHýëïì
3DJHýììïìíí 3DUWý1Rïýêíçðíéííðìíê

ì ([SDQVLRQýERDUGýõILWWHGô ç 5(/$<6ýõFKDQJHýRYHUýUHOD\ýVWDWXVýRXWSXWVô
ë ëíP$ý/RFDOý$UHDý1HWZRUN æ /$1ýSRUW
ê 0(66$*(B%ýRSWRýFRXSOHGýLQSXW å 56éåè
é 0(66$*(B$ýRSWRýFRXSOHGýLQSXW ä ([SDQVLRQýERDUG
è 2372B287ýRXWSXW

)LJýììïèëýý+(ìéýFRQQHFWRUýORFDWLRQýõ([SDQVLRQýERDUGô
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õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïìíì

56ëêëýMXPSHU

åê 7KHý56ëêëýMXPSHUýDVVHPEO\ýLVýXVHGýZKHQýGRZQORDGLQJýILUPZDUHýWRýDýéèí6LýSULQWHUïýý%HFDXVH

WKHýéèí6,ý LVýQRWý ILWWHGýZLWKýDQýH[WHUQDOý&200ìýSRUWñý LWý LVýQHFHVVDU\ýWRýPDNHýDýWHPSRUDU\

FRQQHFWLRQýWRýWKHý&38ñýYLDýWKHýMXPSHUï

)LWWLQJ

åé 7RýILWýWKHý56ëêëýMXPSHUýõ3DUWý1RïýìííðíêæíðìèåôñýSURFHHGýDVýIROORZVã

åéïì (QVXUHýWKDWýWKHýSULQWHUýLVýGLVFRQQHFWHGýIURPýWKHýPDLQVýVXSSO\ï

åéïë 6FUHZýLQýWKHýWZRýWRSýFRYHUýIDVWHQHUVýWRýUHOHDVHýWKHýWRSýFRYHUýFDWFKHVýDQGýUDLVHýWKHýWRS

FRYHUïýý7KHýWRSýFRYHUýLVýKHOGýLQýWKHýRSHQýSRVLWLRQýE\ýVXSSRUWýVWD\Vïýý8QVFUHZýõGRýQRW

UHPRYHôýWKHýWZRýWRSýFRYHUýIDVWHQHUVñýOHDYHýWKHPýFDSWLYHï

åéïê :KHQý WKHý WRSýFRYHUý LVý LQý WKHýRSHQýSRVLWLRQñýXQGRý WKHýVL[ýTXLFNý UHOHDVHýVLGHýFRYHU

IDVWHQHUVýDQGýUHPRYHýWKHýVLGHýFRYHUVï

åéïé &RQQHFWýRQHýHQGýRIýWKHýMXPSHUýWRýWKHý&21BëêëýFRQQHFWRUýRQýWKHý&38ýERDUGýõ)LJ

ììïèêýõëôôï

åéïè 3ODFHýWKHýRWKHUýHQGýRIýWKHýFDEOHýLQýDýFRQYHQLHQWýSRVLWLRQñýPDNLQJýVXUHýWKDWýWKHUHýLVýQR

GDQJHUýRIýLWýIRXOLQJýPHFKDQLFDOýFRPSRQHQWVýRUýVKRUWýFLUFXLWLQJýHOHFWULFDOýFRPSRQHQWVï

6ZLWFKýRQýWKHýSULQWHUï

åéïç 'RZQORDGýWKHýILUPZDUHýDVýGHVFULEHGýLQý6HFWLRQýäï

5HPRYDO

åè 7RýUHPRYHýWKHý56ëêëýMXPSHUñýSURFHHGýDVýIROORZVã

åèïì $IWHUýGRZQORDGLQJýWKHýILUPZDUHñýVZLWFKýRIIýWKHýPDLQVýVXSSO\ýWRýWKHýSULQWHUýDQGýWKHý3&ï

'LVFRQQHFWýWKHý3&ýIURPýWKHýMXPSHUï

åèïë 5HPRYHýWKHýMXPSHUýIURPýWKHý&21BëêëýFRQQHFWRUýõ)LJýììïèêýõëôôýRQýWKHý&38ýERDUGýõìôï

åèïê 5HILWýWKHýVLGHýFRYHUVýWRýWKHýSULQWHUýDQGýVHFXUHýWKHPýZLWKýVL[ýTXLFNýUHOHDVHýIDVWHQHUVï

åèïé /RZHUýWKHýWRSýFRYHUï
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-XQýäå ,VVXHýëïì
3DJHýììïìíë 3DUWý1Rïýêíçðíéííðìíê

ì &38ýERDUG ë &21Bëêë

)LJýììïèêýý&21BëêëýORFDWLRQ
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6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïìíê

&/($1,1*ý$1'ý$'-8670(17ý352&('85(6

9DOYHýFOHDQLQJ

åç 7RýFOHDQýDýYDOYHñýSURFHHGýDVýIROORZVã

åçïì 5HPRYHýWKHýDSSURSULDWHýYDOYHýDVýGHVFULEHGýLQý3DUDýéäï

åçïë 5HPRYHýWKHýYDOYHýSODWHýUHWDLQLQJýVFUHZVýõ)LJýììïèéýõìôôïýý5HWDLQýWKHýVFUHZVýDQGýQRWH

WKHýRULHQWDWLRQýRIýWKHýSODWHïýý3XOOýWKHýYDOYHýVWHPýõëôýDQGýWKHýYDOYHýSODWHýõêôýDZD\ýIURP

WKHýYDOYHýEORFNýõéôï

ì 9DOYHýSODWHýUHWDLQLQJýVFUHZV ê 9DOYHýSODWH
ë 9DOYHýVWHP é 9DOYHýEORFN

)LJýììïèéýý9DOYHýFRPSRQHQWV

åçïê 'LVDVVHPEOHýWKHýLQWHUQDOýYDOYHýFRPSRQHQWVýõ)LJýììïèèôýQRWLQJýWKHýRULHQWDWLRQýRIýHDFKï

åçïé &OHDQýDOOýWKHýFRPSRQHQWVýLQýDýVXLWDEOHý:LOOHWWýVROYHQWýZDVKGRZQï

åçïè 5HDVVHPEOHýWKHýLQWHUQDOýYDOYHýFRPSRQHQWVïýý)LWýWKHýYDOYHýSODWHýWRýWKHýYDOYHýEORFNýDQG

VHFXUHýLWýXVLQJýWKHýWZRýVFUHZVýUHPRYHGýDWý3DUDýåçïëï

åçïç 5HILWýWKHýYDOYHýLQýLWVýFRUUHFWýSRVLWLRQýRQýWKHýPDQLIROGýDVýGHVFULEHGýLQý3DUDýèíï
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õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïìíé 3DUWý1Rïýêíçðíéííðìíê

ì 9DOYHýEORFN é 9DOYHýVWHP
ë 9DOYHýSOXQJHU è 9DOYHýVWHPý2ðULQJ
ê 9DOYHýSODWH ç 9DOYHýSOXQJHUýVSULQJ

)LJýììïèèýý9DOYHýLQWHUQDOýFRPSRQHQWV

906ýLQOHWýUHVWULFWRUýFOHDQLQJ

åæ ,IýLWýLVýVXVSHFWHGýWKDWýWKHý906ýLQOHWýUHVWULFWRUýLVýEORFNHGñýFOHDQýLWýDVýGHVFULEHGýEHORZã

åæïì 5HPRYHýYDOYHý9êýIURPýWKHý)06ýYDOYHýSODWHýõ3DUDýéäôï

åæïë 3XOOýWKHý906ýUHVWULFWRUýEORFNýõ)LJýììïèçýõêôôýDZD\ýIURPýWKHýYDOYHýERG\ýõëôïýý5HWDLQýWKH

WZRý2ðULQJVýIURPýWKHý906ýUHVWULFWRUýEORFNýDQGýWKHýWZRý2ðULQJVýIURPýWKHýYDOYHýERG\ï

åæïê :DVKýWKHýUHVWULFWRUýEORFNýZLWKýVROYHQWïýý%ORZýWKURXJKýWKHýUHVWULFWRUýRULILFHýõéôýZLWKýDQýDLU

OLQHýRUýIRUFHýVROYHQWýWKURXJKýLWï

åæïé +ROGýWKHýUHVWULFWRUýEORFNýXSýWRýWKHýOLJKWýDQGýFKHFNýWKDWýWKHýRULILFHýLVýFOHDUï

åæïè 5HILWýWKHýUHVWULFWRUýEORFNýRYHUýWKHýYDOYHýUHWDLQLQJýVFUHZVñýZLWKýWKHý2ðULQJVýõèôýIDFLQJ

RXWZDUGVï

åæïç 5HILWýWKHýYDOYHýDVýGHVFULEHGýLQý3DUDýèíï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïìíè

ì 9DOYHýUHWDLQLQJýVFUHZV é 5HVWULFWRUýRULILFH
ë 9DOYHýERG\ è 2ðULQJV
ê 906ýUHVWULFWRUýEORFN

)LJýììïèçýý906ýUHVWULFWRUýFOHDQLQJ

906ýRXWOHWýFOHDQLQJ

åå ,IýLWýLVýVXVSHFWHGýWKDWýWKHý906ýRXWOHWýLVýEORFNHGñýFOHDQýLWýDVýGHVFULEHGýEHORZã

ååïì 5HPRYHýDOOýVFUHZVýIURPýWKHýWRSýRIý WKHý)06âýUHWDLQýDOOýVFUHZVñýZDVKHUVýDQGýVHDOVï

5HPRYHýWKHýWRSýRIýWKHý)06ï

ååïë 5HPRYHýWKHýIRXUýUHWDLQLQJýVFUHZVýõ)LJýììïèæýõìôôýIURPýWKHýWRSýRIýWKHý906ýFKDPEHUýõêô

UHPRYHýWKHýOLGýõëôýDQGýVHDOLQJýJDVNHWýORFDWHGýXQGHUýWKHýOLGïýý1RWHýWKHýRULHQWDWLRQýRIýWKH

JDVNHWï

ååïê &DUHIXOO\ýUXQýDýILQHýZLUHýWKURXJKýWKHýRXWOHWýRULILFHýLQýWKHýERWWRPýRIýWKHýFKDPEHUï

ååïé 6\ULQJHýDýVPDOOýDPRXQWýRIýLQNýLQWRýWKHý906ýFKDPEHUýDQGýFKHFNýWKDWýLWýUXQVýRXWýLQWRýWKH

PL[HUýWDQNýEHORZï
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-XQýäå ,VVXHýëïì
3DJHýììïìíç 3DUWý1Rïýêíçðíéííðìíê

ååïè :KHQýWKHýRXWOHWýLVýFOHDUñýUHILWýWKHý906ýFKDPEHUýOLGýDQGýJDVNHWýDQGýVHFXUHýLWýXVLQJýWKH

IRXUýVFUHZVýUHPRYHGýDWý3DUDýååïëï

ååïç 5HILWýWKHýWRSýRIýWKHý)06ýXVLQJýWKHýVFUHZVýUHPRYHGýDWý3DUDýååïìï

ì 5HWDLQLQJýVFUHZ ê 906ýFKDPEHU
ë 906ýFKDPEHUýOLG

)LJýììïèæýý906ýFKDPEHU
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6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïìíæ

8PELOLFDOýSXUJH

åä 7RýFDUU\ýRXWýDQýXPELOLFDOýSXUJHñýSURFHHGýDVýIROORZVã

åäïì 6HWýWKHýPDLQVýVZLWFKýWRýRIIýDQGýGLVFRQQHFWýWKHýSULQWHUýIURPýWKHýPDLQVýVXSSO\ï

åäïë /RRVHQýWKHýNQXUOHGýVFUHZýõ)LJýììïèåýõêôôýDQGýUHPRYHýWKHýSULQWKHDGýIURQWýFRYHUýõåôï

ì *URXQGýSRWHQWLDOýGHIOHFWRUýHOHFWURGH
ë 6HFXULQJýVFUHZ
ê .QXUOHGýVFUHZ
é 5HDUýFRYHUýVHFXULQJýVFUHZV
è 5HDUýFRYHU
ç 3ULQWKHDGýERG\
æ 1R]]OHýDVVHPEO\
å )URQWýFRYHU

)LJýììïèåýý3ULQWKHDGýDVVHPEO\

åäïê 5HPRYHý WKHý UHDUý FRYHUý VHFXULQJý VFUHZVý õéôý DQGý VOLGHý WKHý UHDUý FRYHUý õèôý RIIý WKH

SULQWKHDGýERG\ýõçôïýý5HPRYHýWKHýXPELOLFDOýIHHGýDQGýUHWXUQýSLSHVýIURPýWKHýQR]]OHýIHHG

DQGýUHWXUQýSLSHVýDQGýORRSýWKHPýWRJHWKHUï

åäïé &RQQHFWýWKHýSULQWHUýWRýWKHýPDLQVýVXSSO\ýDQGýVHWýWKHýPDLQVýVXSSO\ýWRýRQï
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-XQýäå ,VVXHýëïì
3DJHýììïìíå 3DUWý1Rïýêíçðíéííðìíê

åäïè 6HOHFWýWKHý PELOLFDOý3XUJHýRSWLRQýIURPýWKHý \VWHPýPHQXñýWKHý8PELOLFDOý3XUJHýGLDORJXH8 6

ER[ýõ)LJýììïèäôýZLOOýEHýGLVSOD\HGïýý6HOHFWý(QDEOHýXVLQJýWKHýrýRUýqýNH\ýWRýVWDUWýWKH

XPELOLFDOýSXUJHñýDIWHUýILIWHHQýPLQXWHVýVWRSýWKHýXPELOLFDOýSXUJHñýE\ýVHOHFWLQJý'LVDEOHýIURP

WKHý8PELOLFDOý3XUJHýRSWLRQï

)LJýììïèäýý8PELOLFDOý3XUJHýGLDORJXHýER[

åäïç 'LVFRQQHFWýWKHýIHHGýDQGýUHWXUQýSLSHVýDQGýUHFRQQHFWýWKHPýWRýWKHýQR]]OHýIHHGýDQGýUHWXUQ

SLSHVï

åäïæ 6OLGHýWKHýUHDUýFRYHUýEDFNýLQWRýSRVLWLRQýRQýWKHýSULQWKHDGýDQGýVHFXUHýLWýXVLQJýWKHýWZR

VFUHZVýõéôýUHPRYHGýDWý3DUDýåäïêï

åäïå 5HILWýWKHýIURQWýRYHUýõåôýDQGýVHFXUHýLWýZLWKýWKHýNQXUOHGýVFUHZýõêôï

3ULQWKHDGýDOLJQPHQW

äí 7RýFDUU\ýRXWýDQýDOLJQPHQWýRIýWKHýSULQWKHDGñýSURFHHGýDVýIROORZVã

äíïì 6ODFNHQýWKHýNQXUOHGýQXWýõ)LJýììïèåýõêôôýDQGýUHPRYHýWKHýIURQWýFRYHUýIURPýWKHýSULQWKHDGï

äíïë 6HFXUHýWKHýSULQWKHDGýYHUWLFDOO\ýLQýDýVXLWDEOHýVWDQGýZLWKýWKHýQR]]OHýSRLQWLQJýGRZQZDUGVï

3ODFHýDýVXLWDEOHýFRQWDLQHUýEHQHDWKýWKHýSULQWKHDGýWRýFDWFKýWKHýLQNï

äíïê 'LVDEOHýWKHý*XWWHUý'HWHFWýDQGý&KDUJHý&KHFNýLQýWKHý \VWHPýPHQXï6
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïìíä

ì ,QNýMHWýSRVLWLRQ
ë *XWWHU
ê &HQWUHýOLQH

)LJýììïçíýý,QNýMHWýWRýJXWWHUýSRVLWLRQ

äíïé 3UHVVýbýWRýVWDUWýWKHýMHWïýý:KHQýWKHýLQNýMHWýKDVýVWDUWHGñýFKHFNýWKDWýWKHýLQNýMHWýLVýLQýWKH

FRUUHFWýSRVLWLRQLQJýLQýWKHýJXWWHUýõ6HHý)LJýììïçíôï

(48,30(17ý'$0$*(ïýý1HYHUýDWWHPSWýWRýEHQGýWKHýJXWWHUïýý,WýLVýLQýDýIL[HG
SRVLWLRQï

äíïè $GMXVWýWKHýLQNýMHWýSRVLWLRQýLIýQHFHVVDU\ýXVLQJýWKHýODWHUDOýDGMXVWPHQWýVFUHZVýõììïçìýõêôô

DQGýKHLJKWýDGMXVWPHQWýVFUHZýõéôïýý:KHQýWKHýDGMXVWPHQWýKDVýEHHQýPDGHýHQVXUHýWKDW

WKHýODWHUDOýDGMXVWPHQWýVFUHZVýDUHýWLJKWýDQGýWKHýLQNýMHWýSRVLWLRQýLVýFRUUHFWï
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-XQýäå ,VVXHýëïì
3DJHýììïììí 3DUWý1Rïýêíçðíéííðìíê

ì *URXQGýSRWHQWLDOýGHIOHFWRUýHOHFWURGH
ë 6HFXULQJýVFUHZ
ê /DWHUDOýDGMXVWPHQWýVFUHZ
é +HLJKWýDGMXVWPHQWýVFUHZ
è 'HIOHFWRUýEORFNýDGMXVWPHQWýVFUHZ
ç &KDUJHýHOHFWURGHýFODPSLQJýVFUHZ
æ 3KDVHýGHWHFWRUýFODPSLQJýVFUHZ

)LJýììïçìýý3ULQWKHDGýDGMXVWPHQWýVFUHZýORFDWLRQ

äíïç :KHQýLQNýMHWýSRVLWLRQýLVýFRUUHFWýLQýWKHýJXWWHUñýFKHFNýWKHýLQNýMHWýLVýIORZLQJýWKURXJKýWKH

FHQWUHýRIýWKHýFKDUJHýHOHFWURGHýVORWýSDUDOOHOýWRýWKHýVLGHVýRIýWKHýVORWýõ)LJýììïçëôï

ì (TXLGLVWDQWýJDS

)LJýììïçëýý,QNýMHWýIORZýWKURXJKýFKDUJHýHOHFWURGH
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õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïììì

õìô (48,30(17ý'$0$*(ïý ý:KHQý URWDWLQJý WKHý FKDUJHýHOHFWURGHýFDUH
PXVWýEHýWDNHQýWRýDYRLGýGHIRUPLQJýWKHýFKDUJHýHOHFWURGHýVORWï

õëô (48,30(17ý'$0$*(ïýý(QVXUHýWKDWýWKHýFKDUJHýFDEOHýLVýQRWýSXOOHG
RXWýRIýLWVýSRVLWLRQýLQýWKHýUHDUýIDFHýRIýWKHýGHIOHFWRUýEORFNýDVVHPEO\ï

äíïæ 7RýFHQWUDOLVHýWKHýLQNýMHWýIORZýWKURXJKýWKHýFKDUJHýHOHFWURGHñýUHOHDVHýWKHýGHIOHFWRUýEORFN

DGMXVWPHQWýVFUHZý õ)LJýììïçìý õèôôýDQGýPRYHý WKHýEORFNýXQWLOý WKHý MHWý LVý LQý WKHýFRUUHFW

SRVLWLRQïý ý 6HFXUHý WKHý DGMXVWPHQWý VFUHZý DQGý UHFKHFNý MHWý SRVLWLRQïý ý )RUý SDUDOOHO

DGMXVWPHQWý UHOHDVHý WKHý FKDUJHý HOHFWURGHý FODPSLQJý VFUHZý õçôïý ý 5RWDWHý WKHý FKDUJH

HOHFWURGHýXQWLOýWKHýMHWýLVýSDUDOOHOýWRñýDQGýLQýWKHýFHQWUHýRIýWKHýVORWñýVHFXUHýWKHýFODPSLQJ

VFUHZýHQVXULQJýWKDWýWKHýFKDUJHýFDEOHýLVýFODPSHGï

äíïå &KHFNýWKDWýWKHýLQNýMHWýýLVýDSSUR[LPDWHO\ýìýPPýDZD\ýIURPýWKHýSKDVHýGHWHFWRUïýý7RýDGMXVWñ

UHOHDVHýWKHýSKDVHýGHWHFWRUýFODPSLQJýVFUHZýõæôýDQGýPRYHýWKHýSKDVHýGHWHFWRUýVHQVRU

WRýWKHýFRUUHFWýSRVLWLRQñýVHFXUHýWKHýSKDVHýGHWHFWRUýFODPSLQJýVFUHZï

äíïä :KHQýLQNýMHWýDOLJQPHQWýLVýFRUUHFWñýUHSRVLWLRQýWKHýJURXQGýSRWHQWLDOýGHIOHFWRUýHOHFWURGH

DQGýVHFXUHï

äíïìí 5HPRYHý WKHýSULQWKHDGý IURPýWKHýVWDQGïý ý5HILWý WKHý IURQWýFRYHUýDQGýVHFXUHý LWýZLWKý WKH

NQXUOHGýVFUHZï

6<67(0ý&$/,%5$7,21ý$1'ý7(67

äì 7KHýV\VWHPýFDOLEUDWLRQýDQGýWHVWýSURFHGXUHýGHVFULEHGýEHORZýVKRXOGýEHýSHUIRUPHGýDVýQHFHVVDU\

WRýFRPPLVVLRQýWKHýPDFKLQHýDIWHUýUHSDLUVýKDYHýEHHQýFDUULHGýRXWïýý$OOýRUýSDUWýRIýWKHýSURFHGXUH

PD\ýEHýUHTXLUHGñýDVýLQGLFDWHGýLQýWKHýIDLOXUHýGLDJQRVLVýDQGýUHSDLUýLQVWUXFWLRQVýDWýWKHýEHJLQQLQJ

RIýWKLVýVHFWLRQïýý7KHýSURFHGXUHVýPD\ýDOVRýEHýXVHGýDVýDQýDLGýWRýIDXOWýILQGLQJï

,QýDOOýHDUWKýFRQWLQXLW\ýWHVWVñýWKHýUHVLVWDQFHýEHWZHHQýWKHýPDLQVýOHDGýHDUWKýZLUH
DQGýWKHýWHVWýSRLQWVýVKRXOGýEHýOHVVýWKDQýì6ï



PRINT TRIGGER 1 SHAFT ENCODER COMM 1

PRINT TRIGGER 2 STATUS 0/P
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-XQýäå ,VVXHýëïì
3DJHýììïììë 3DUWý1Rïýêíçðíéííðìíê

(DUWKýFRQWLQXLW\ýWHVW

äë 8VLQJý WKHýPXOWLPHWHUñý WHVWýEHWZHHQýWKHýJUHHQî\HOORZýHDUWKýZLUHý LQý WKHýPDLQVý OHDGýDQGý WKH

IROORZLQJýSRLQWVï

äëïì 7KHýIURQWýDQGýUHDUýSDQHOVï

äê :LWKýWKHýFRYHUVýUHPRYHGýIURPýWKHýSULQWHUýDQGýWKHýWRSýPRXOGLQJýUDLVHGñýFKHFNýEHWZHHQýWKH

JUHHQî\HOORZýZLUHýLQýWKHýPDLQVýOHDGýDQGýWKHýIROORZLQJýSRLQWVã

äêïì 0DLQVýVXSSO\ýILOWHUýVFUHZýõ)LJýììïçêýõêôôï

äêïë 368ýFRYHUýõìôï

äêïê %DIIOHýSODWHýõëôï

äêïé (DUWKýSRLQWýRQýSULQWKHDGýõORFDWHGýXQGHUýWKHýUHDUýFRYHUôï

ì 368ýFRYHU ê 0DLQVýVXSSO\ýILOWHUýVFUHZ
ë %DIIOHýSODWH

)LJýììïçêýý(DUWKýFRQWLQXLW\ýWHVWýSRLQWV
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïììê

0DFKLQHýSRZHUðXS

äé (QVXUHýWKDWýWKHýFRUUHFWýIXVHVýDUHýILWWHGýIRUýWKHýORFDOýPDLQVýVXSSO\ýYROWDJHïýý7KHýFRUUHFWýYDOXHV

DUHýOLVWHGýEHORZã

äéïì ììí9ýVXSSO\ýðýè$ýIXVHï

äéïë ëéí9ýVXSSO\ýðýêïìè$ýIXVHï

äè &RQQHFWýWKHýSULQWHUýWRýWKHýPDLQVýVXSSO\ýDQGýVHWýWKHýPDLQVýVZLWFKýRQýWKHýFRQQHFWRUýSDQHOýWR

21ýõ,ôï

äç (QVXUHýWKDWýWKHýPDFKLQHýLQLWLDOLVHVýFRUUHFWO\ï

,IýWKHý/&'ýLVýQRWýYLVLEOHñýSUHVVýdñýtý/ïýý:KHQýWKHý/&'ýLVýUHDGDEOHýSUHVVýDQ\
NH\ýWRýVHWýWKHýFRQWUDVWï

äæ ,IýWKHUHýLVýQRýLQNýLQýWKHýV\VWHPñýHQVXUHýWKDWýWKHý,QNý2XWýLFRQýõ)LJýììïìíôýLVýGLVSOD\HGï

3XPSý]HURýRIIVHWýFDOLEUDWLRQ

)$/6(ý5($',1*6ïýý7KHýSXPSý]HURýRIIVHWýVKRXOGýRQO\ýEHýFDOLEUDWHGýZKHQ
WKHUHýLVýQRýLQNýLQýWKHýV\VWHPýDQGýWKHýSXPSýLVýRIIï

äå &DOLEUDWHýWKHýSXPSý]HURýRIIVHWýDVýIROORZVã

äåïì (QWHUýWKHý&D LEUDWHýPHQXýDQGýVHOHFWýWKHý XPSý=HURý2IIVHWýRSWLRQýõ)LJýììïçéôïO 3

äåïë 3UHVVýyï

äåïê 7KHý LQNý V\VWHPýSUHVVXUHý LVý DXWRPDWLFDOO\ý VHWý WRý ]HURý UHODWLYHý WRý ORFDOý DWPRVSKHULF

SUHVVXUHïýý7KHUHýLVýQRýYLVXDOýLQGLFDWLRQýWKDWýWKHýFDOLEUDWLRQýKDVýEHHQýSHUIRUPHGï
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-XQýäå ,VVXHýëïì
3DJHýììïììé 3DUWý1Rïýêíçðíéííðìíê

)LJýììïçéýý3XPSý]HURýRIIVHW

1RWHýWKDWýWKHýFRROLQJýIDQýGRHVýQRWýURWDWHýXQWLOýWKHýPDFKLQHýKDVýEHHQýVZLWFKHG
RQýIRUýëýðýéýPLQXWHVï

&RROLQJýIDQýFKHFN

ää &KHFNýWKDWýWKHýHOHFWURQLFýFRPSDUWPHQWýFRROLQJýIDQýLVýRSHUDWLQJýFRUUHFWO\ýõLHýEORZLQJýDLUýWKURXJK

WKHýHOHFWURQLFýFRPSDUWPHQWôï

,î2ý%RDUGý/('ýFKHFN

ìíí 5HPRYHý WKHý SULQWKHDGý FRYHUý DQGý FKHFNý WKDWý /('Vý ìñý êñý éý DQGý èý RQý WKHý ,î2ý ERDUGý DUH

LOOXPLQDWHGýDQGýWKDWý/('ëýLVýGLPO\ýLOOXPLQDWHGïýý5HIHUýWRý)LJýììïçèýIRUýWKHýORFDWLRQýRIýWKHý/('Vï

7KHý/('VýUHSUHVHQWýWKHýIROORZLQJýYROWDJHýUDLOVïýý5HILWýWKHýSULQWKHDGýFRYHUýZKHQýWKHýFKHFNVýDUH

FRPSOHWHï

ìííïì /('ìýõJUHHQôâýòìëý9ýFXVWRPHUöVýLVRODWHGýVXSSO\ýIRUýVKDIWýHQFRGHUîSKRWRFHOOï

/('ëýKDVýDýFOHDUýOHQVýWKDWýJORZVýUHGýZKHQýLOOXPLQDWHGï

ìííïë /('ëýõUHGôâýëåèý9ýõòìèý9ý ýGLPýõSULQWKHDGýFRYHUýRIIôñýòëåèý9ý ýEULJKWýõSULQWKHDGýFRYHU

RQôôï

ìííïê /('êýõ\HOORZôâýðëéý9ýVXSSO\ï

ìííïé /('éýõUHGôâýýðìèý9ýVXSSO\ï

ìííïè /('èýõJUHHQôâýòëéý9ýYDOYHîSXPSîKHDWHUýVXSSO\ï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïììè

ì /('ýéýõUHGôâýðìèý9
ë /('ýêýõ\HOORZôâýðëéý9
ê /('ýëýõUHGôâýòëåèý9
é /('ýèýõJUHHQôâýòëéý9
è /('ýìýõJUHHQôâýòìíý9

)LJýììïçèýý,î2ýERDUGýVWDWXVý/('ýORFDWLRQ
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-XQýäå ,VVXHýëïì
3DJHýììïììç 3DUWý1Rïýêíçðíéííðìíê

9ROWDJHýFKHFNV

ìíì &KHFNýWKHýYROWDJHVýRQýWKHý32:(5ýFRQQHFWRUñýVLWXDWHGýDWýWKHýERWWRPýULJKWðKDQGýFRUQHUýRIýWKH

,î2ýERDUGïýý8VHý3LQýëýDVýWKHýíý9ýUHIHUHQFHïýý)LJýììïççýLVýDýUHSUHVHQWDWLRQýRIýWKHý32:(5

FRQQHFWRUýZLWKýWKHýYROWDJHVýVKRZQýIRUýHDFKýSLQï

õìô ðëéý9ýLVýJHQHUDWHGýIURPýWKHý,î2ýERDUGýQRWýWKHý368ï

õëô $OORZý�ýèøýWROHUDQFHýRQýDOOýYROWDJHVýH[FHSWýðëéý9ýZKLFKýLVýDOORZHGý�ýìíøï

õêô 7KHýSRZHUýFRQQHFWRUýPXVWýEHýFRQQHFWHGýWRýWKHý,î2ýERDUGýWRýFDUU\ýRXWýWKLV
FKHFNï

3,1ýå 3,1ýæ 3,1ýç 3,1ýè
ðëéý9 íý9 òëéý9 òèý9

3,1ýé 3,1ýê 3,1ýë 3,1ýì

ðìèý9 òèý9 íý9 òìèý9

)LJýììïççýý,î2ýERDUGý32:(5ýFRQQHFWRU

5HVHWýUXQýKRXUV

ìíë ,IýWKHý0DLQWHQDQFHý'XHýLFRQýõ)LJýììïçôýLVýGLVSOD\HGñýWKHýWLPHýXQWLOýWKHýQH[WýVHUYLFHýLVýGXHýPXVW

EHýHQWHUHGýWRýUHPRYHýLWïýý3URFHHGýDVýIROORZVã

ìíëïì 6HOHFWýWKHý DWDý/RJJLQJýPHQXýDQGýKLJKOLJKWý HVHWý5XQý+RXUVýõ)LJýììïçæôïýý3UHVVýyï' 5

7KHýGLVSOD\ýZLOOýFKDQJHýWRýWKHýRQHýVKRZQýDWý)LJýììïçåï

ìíëïë +LJKOLJKWý6HWýSXPSýDODUPýKRXUVïýý5HIHUýWRý7DEOHýììïëäýDQGýHQWHUýWKHýQXPEHUýRIýKRXUV

XQWLOýWKHýQH[WýLQNýV\VWHPýRUýSXPSýVHUYLFHýLVýGXHï

ìíëïê +LJKOLJKWý5HVHWýSXPSýUXQýKRXUVïýý8VHýWKHýrýRUýqýNH\ýWRýWRJJOHýWRý<HVï

ìíëïé +LJKOLJKWý6HWýPDFKLQHýDODUPýKRXUVïý ý5HIHUýWRý7DEOHýììïëäýDQGýHQWHUýWKHýQXPEHUýRI

KRXUVýXQWLOýWKHýQH[WýPDFKLQHýVHUYLFHýLVýGXHï

ìíëïè +LJKOLJKWý5HVHWýPDFKLQHýUXQýKRXUVïýý8VHýWKHýýrýRUýqýNH\ýWRýWRJJOHýWRý<HVï

ìíëïç 3UHVVýyýWRýVDYHýWKHýVHWWLQJVï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïììæ

ìíê 7KHýIROORZLQJýSUHYHQWDWLYHýPDLQWHQDQFHýVFKHGXOHýPXVWýEHýFDUULHGýRXWýE\ýDýVXLWDEO\ýWUDLQHG

PDLQWHQDQFHýWHFKQLFLDQï

7$%/(ýììïëäýý35(9(17$7,9(ý0$,17(1$1&(ý6&+(&8/(

6HULDO 7DVN +RXUVýSHUýGD\ýUXQQLQJî6FKHGXOHýLQýPRQWKV

3L 6Lý÷ý0L

:KLWH <HOORZ %ODFN

õìô õëô õêô õéô õèô õçô õæô õåô
åýKUV ìçýKUV ëéýKUV åðëéýKUV åðëéýKUV åðëéýKUV

ì 5HSODFHýLQNýSXPS ç ê ë ëéý1RWH ëéý1RWH ëéý1RWH

ë 5HSODFHýPDLQýLQNýILOWHU ç ç ç ç ç ç

ê 5HSODFHýSUHðKHDGýLQN ç ç ç ç ç ç
ILOWHU

é 5HSODFHýSUHðKHDGýLQ ìë ìë ìë ìë ìë ð
ILOWHU

è 5HSODFHýDLUýILOWHU ç ç ç ç ç ç

ç 5HSODFHýJXWWHUýYDOYH ç ç ç ç ç ð

æ 5HSODFHýVWLUýEDUV ç ç ç ç ç ð

å &OHDQýLQNýOHYHOýGHWHFW ç ç ç ç ç ð
KROGHU

ä 5HSODFHý(+7ýEORFN ð ð ð ð ç ð

&KHFNýDQGýUHSODFHýRQO\ýLIýQHFHVVDU\ï

)LJýììïçæýý5HVHWýUXQýKRXUV
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-XQýäå ,VVXHýëïì
3DJHýììïììå 3DUWý1Rïýêíçðíéííðìíê

)LJýììïçåýý5HVHWýUXQýKRXUVýðýRSWLRQV

*XWWHUýIDXOWýDQGýFKDUJHýHUURUýGLVDEOH

ìíé 'LVDEOHýWKHýJXWWHUýIDXOWýDQGýFKDUJHýHUURUýDVýIROORZVã

ìíéïì )URPýWKHý \VWHPýPHQXýVHOHFWý&KDUJHý UURUý6KXWGRZQý'LVDEOHýDQGýSUHVVýyïýý7KH6 (

GLVSOD\ýZLOOýEHýDVýVKRZQýLQý)LJýììïçäýõ0DFKLQHý&RQWUROýGLDORJXHýER[ôï

)LJýììïçäýý0DFKLQHýFRQWUROýGLDORJXHýER[

ìíéïë 8VHýWKHýpýDQGýoýNH\VýWRýKLJKOLJKWý&KDUJHýHUURUýDQGýXVHýWKHýrýRUýqýNH\ýWRýWRJJOHýWR

'LVDEOHï

ìíéïê 8VHýWKHýpýDQGýoýNH\VýWRýKLJKOLJKWý*XWWHUýIDXOWýDQGýXVHýWKHýrýRUýqýNH\ýWRýWRJJOHýWR

'LVDEOHï

ìíéïé 3UHVVýyýWRýGLVDEOHýERWKýIXQFWLRQVï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïììä

6HWý(+7ýUDQJHýõSUHOLPLQDU\ýVHWWLQJVýIRUýSULQWKHDGýDQGý(+7ýWDEOHýVHWXSô

(QVXUHýWKDWýWKHýSULQWKHDGýLVýFOHDQýDQGýGU\ýEHIRUHýVHWWLQJýWKHý(+7ýUDQJHýDQGýWULS
OHYHOïý ý7KHýSUHOLPLQDU\ýVHWWLQJVýZLOOýHQVXUHýWKDWý WKHý(+7ýWULSVýDUHýSUHYHQWHG
ZKHQýVHWWLQJýXSýWKHýSULQWKHDGýDQGýILQDOO\ýFDOLEUDWLQJýWKHý(+7ýWDEOHï

ìíè 7RýVHWýWKHý(+7ýUDQJHñýSURFHHGýDVýIROORZVã

ìíèïì )LWýWKHýSULQWKHDGýFRYHUýDQGýIURPýWKHý&D LEUDWHýPHQXýVHOHFWý +7ý5DQJHý6HWýDQGýSUHVVO (

yïýý7KHýGLVSOD\ýZLOOýEHýDVýVKRZQýLQý)LJýììïæíï

)LJýììïæíýý(+7ýUDQJHýVHW

ìíèïë 8VHýWKHýýpýDQGýoýNH\ýWRýKLJKOLJKWý(+7ý9DOXHýìïýý8VHýWKHýrýRUýqýNH\ýWRýVHWýWKHýYDOXH

WRýëèèï

ìíèïê 8VHýWKHýýpýDQGýoýNH\ýWRýKLJKOLJKWý(+7ý9DOXHýìíïýý8VHýWKHýrýRUýqýNH\ýWRýVHWýWKHýYDOXH

WRýëèèïýý3UHVVýyýWRýVDYHýWKHýVHWWLQJVï
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-XQýäå ,VVXHýëïì
3DJHýììïìëí 3DUWý1Rïýêíçðíéííðìíê

6HWý(+7ýWULSýOHYHOýõIRUýSULQWKHDGýVHWXSýRQO\ô

ìíç 7RýVHWýWKHý(+7ýWULSýOHYHOñýSURFHHGýDVýIROORZVã

ìíçïì )LWýWKHýSULQWKHDGýFRYHUýDQGýIURPýWKHý&D LEUDWHýPHQXñýVHOHFWý(+ ý7ULSý/HYHOýDQGýSUHVVO 7

yïýý7KHýGLVSOD\ýZLOOýVKRZý6HWWLQJý(+7ýWULSýOHYHOï

ìíçïë $IWHUýDSSUR[LPDWHO\ýRQHýPLQXWHý WKHýGLVSOD\ýZLOOýFKDQJHý WRý(+7ý WULSýVHWýVXFFHVVIXOï

3UHVVýyï

)LOOLQJýWKHýLQNýV\VWHP

ìíæ ,IýWKHý,QNý2XWýLFRQýõ)LJýììïìíôýLVýGLVSOD\HGñýUHPRYHýWKHýILOOHUýSOXJýIURPýWKHýWRSýRIýWKHý)06ýDQG

SULPHýWKHýPL[HUýERZOýZLWKýëèíPOýRIýLQNýXVLQJýDýV\ULQJHýDQGýDýOHQJWKýRIýéýFPý[ýçýPPýGLDPHWHU

SODVWLFýWXEHï

(48,30(17ý'$0$*(ïýý(QVXUHýWKDWýWKHýLQNýFRPHVýIURPýDýVHDOHGýERWWOH
DQGýWKDWýDWýOHDVWýRQHýRIýWKHýERWWOHVýIURPýWKHýVDPHýEDWFKýKDVýEHHQýWHVWHG
WRýHQVXUHýWKDWýWKHýYLVFRVLW\ýLVýFRUUHFWï

ìíå 7KHý,QNý2XWýLFRQýõ)LJýììïìíôýZLOOýFOHDUýIURPýWKHýGLVSOD\ýEHIRUHýDOOýWKHýLQNýLVýDGGHGýWRýWKHýPL[HU

WDQNýEXWýHQVXUHýWKDWýDOOýWKHýLQNýLVýDGGHGï

,1.î62/9(17ý +$=$5'ïý ý (1685(ý 7+$7ý 7+(ý 723ý &29(5ý 2)ý 7+(
0$&+,1(ý,6ý/2:(5('ý)8//<ý,172ý7+(ý&255(&7ý:25.,1*ý326,7,21
$1'ý7+(ý),//(5ý78%(6ý$5(ý&255(&7/<ý/2&$7('ý,1ý7+(ý,1.î723ý83
5(6(592,5ý%()25(ý&217,18,1*ï

ìíä ,IýWKHý,QNý/HYHOý/RZýLFRQýõ)LJýììïëôýLVýGLVSOD\HGñýSRXUýWKHýUHPDLQLQJýLQNýLQWRýWKHýLQNýUHVHUYRLU

õéýVORWýVSLGHUôï

ììí ,IýWKHý7RSý8Sý/HYHOý/RZýLFRQýõ)LJýììïëôýLVýGLVSOD\HGñýILOOýWKHýWRSýXSýUHVHUYRLUýõêýVORWýVSLGHUôýZLWK

RQHýOLWUHýRIýWKHýDSSURSULDWHýWRSýXSýVROYHQWï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïìëì

)OXLGý,GHQWLILFDWLRQý1XPEHUýõ),1ô

ììì 7RýHQVXUHýWKDWýWKHýFRUUHFWý),1ýIRUýWKHýLQNýLQýXVHýKDVýEHHQýHQWHUHGýLQWRýWKHýPDFKLQHñýSURFHHG

DVýIROORZVã

ìììïì ,QýWKHý&D LEUDWHýPHQXýVHOHFWý6HWý QNý7\SHïýý7KHýGLVSOD\ýZLOOýEHýDVýVKRZQýLQý)LJýììïæìïO ,

)LJýììïæìýý6HOHFWýLQNýW\SH

ìììïë ,IýWKHý),1ñý,QNý3DUWý1RïýDQGý7RSýXSý3DUWý1RïýKDYHýSUHYLRXVO\ýEHHQýHQWHUHGýDQGýDUH

FRUUHFWñýSUHVVý}ï

ìììïê ,IýWKHýQXPEHUVýKDYHýEHHQýHQWHUHGñýEXWýDUHýLQFRUUHFWñýGHOHWHýWKHýLQFRUUHFWýQXPEHUVýDQG

W\SHýLQýWKHýFRUUHFWýRQHVïýý'RýQRWýSUHVVýyýXQWLOýDOOýWKUHHýQXPEHUVýKDYHýEHHQýFRUUHFWO\

HQWHUHGïýý:KHQýyýLVýSUHVVHGñýWKHýGLVSOD\ýZLOOýFKDQJHýWRýWKHýRQHýVKRZQýLQý)LJýììïæëï

)LJýììïæëýý&RQILUPý),1
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-XQýäå ,VVXHýëïì
3DJHýììïìëë 3DUWý1Rïýêíçðíéííðìíê

ìììïé 5HW\SHýWKHý),1ýWRýFRQILUPýWKDWýLWýLVýFRUUHFWïýý3UHVVýyï

õìô $ýOLVWýRIýSDUWýQXPEHUVýõ)RUýLQNýDQGýWRSýXSôýDQGý),1VýDSSHDUVýLQý6HFWLRQýäñ
7DEOHýäïìíï

õëô 7KHý ),1ý LVý Dý ìëý GLJLWý FRGHïý 7KHý IROORZLQJý H[DPSOHý VKRZVý WKHý LQN
SHUIRUPDQFHýLQIRUPDWLRQýWKDWýLVýFRQWDLQHGýZLWKLQýWKHýìëýGLJLWVï

ììíîììíîéæî êëî êè

õ9,6&26,7<ý&859(ô õ35(6685(ôõ7(03(5$785(ô

)LOOýPL[HUýWDQN

,IýWKHýLQNýOHYHOýLQýWKHýPL[HUýWDQNýLVýOHVVýWKDQýëèíýPOýWKHQýLWýZLOOýEHýEHORZýWKHýLQN
SLFNýXSýSLSHïýý7KHýPDFKLQHýZLOOýQRWýUHDFKýRSHUDWLQJýSUHVVXUHýRUýWRSýXSýLQNï

ììë ,IýWKHUHýLVýëèíýPOýRUýOHVVýLQNýLQýWKHýPL[HUýWDQNñýILOOýLWýDVýIROORZVã

ììëïì 6HOHFWýWKHý \VWHPý0HQXýDQGýKLJKOLJKWý)LOOý L[HUý7DQNýDVýVKRZQýLQý)LJýììïæêï6 0

)LJýììïæêýý)LOOýPL[HUýWDQN

ììëïë 3UHVVýyïýý7KHýSXPSýZLOOýVWDUWýDQGýWKHýPL[HUýWDQNýZLOOýILOOïýý:KHQýWKHýOHYHOýRIýLQNýLVý2.ñ

WKHýSXPSýZLOOýVWRSýõWKLVýPD\ýWDNHýVHYHUDOýPLQXWHVôï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïìëê

&DOLEUDWHýëåèý9ýUDLO

ììê 7RýFDOLEUDWHýWKHýëåèý9ýVXSSO\ñýSURFHHGýDVýIROORZVã

ììêïì 5HPRYHýWKHýHOHFWULFDOýFRQQHFWRUVýWRýWKHý)HHGý9DOYHýõ9çôýRQýWKHý)06ýDQGýWKHý6ROYHQW

7RSýXSýYDOYHýõ9ìôýRQýWKHýWRSðXSýUHVHUYRLUï

ììêïë (QVXUHýWKHýSULQWKHDGýFRYHUýLVýILWWHGýDQGýSUHVVý)ìýRQýWKHýNH\SDGýWRýVWDUWýWKHý-HWï

õìô $Qý LQNMHWýZLOOýQRWýEHýSURGXFHGýDWý WKHýSULQWKHDGýDVý9DOYHý9çýKDVýEHHQ
GLVDEOHGï

õëô 7KHýPDFKLQHýZLOOýVKXWýGRZQýLIýGLVDEOHýFKDUJHýDQGýJXWWHUýGHWHFWýHUURUVýDUH
QRWýGLVDEOHGï

ììêïê 2Qý WKHý ,î2ý FDUGý FRQQHFWý Dý'90ñý VHWý WRýPHDVXUHý ëåèý 9ñý EHWZHHQý 73ëý õòYHôý DQG

73ìýõíý9ôï

ììêïé 6HWýWKHýëåèý9ýUDLOýWRýëåèý9ý�ýìýE\ýDGMXVWLQJý95ìýRQýWKHý,î2ýERDUGïýý'LVFRQQHFWýWKH

PXOWLPHWHUï

ììêïè 6HDOý95ìýDGMXVWPHQWýVFUHZýXVLQJýDýVXLWDEOHýVHDOLQJýFRPSRXQGïýý5HILWýWKHýHOHFWULFDO

FRQQHFWRUVýWRýYDOYHVý9çýDQGý9ìï

906ýFDOLEUDWLRQ

ììé 7RýFDOLEUDWHýWKHý906ñýSURFHHGýDVýIROORZVã

ììéïì 5HPRYHýWKHýVROYHQWýDGGLWLRQýDFWXDWRUýFRLOï

ììéïë 6WDUWýWKHýMHWýE\ýSUHVVLQJýbýRQýWKHýNH\SDGï

ììéïê (QVXUHý WKDWý WKHý YLVFRVLW\ý LVý FRUUHFWý DQGý WKDWý WKHý V\VWHPý LVý DWý QRUPDOý RSHUDWLQJ

WHPSHUDWXUHýEHIRUHýSURFHHGLQJï

ììéïé 6HOHFWý WKHý &D LEUDWHý PHQXý DQGý KLJKOLJKWý 06ý &KDPEHUý &DOLEUDWLRQý DVý VKRZQý LQO 9

)LJýììïæéï
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-XQýäå ,VVXHýëïì
3DJHýììïìëé 3DUWý1Rïýêíçðíéííðìíê

)LJýììïæéýý906ýFDOLEUDWLRQ

ììéïè 3UHVVýyïýý7KHýGLVSOD\ýZLOOýVKRZý&DOLEUDWLQJý906ý&KDPEHUïýý$IWHUýDSSUR[LPDWHO\ýê

PLQXWHVýWKLVýZLOOýFKDQJHýWRý906ý&KDPEHUý&DOLEUDWHGï

ììéïç 5HILWýWKHýVROYHQWýDGGLWLRQýYDOYHýDFWXDWRUï

1R]]OHýIOXVK

ììè 7RýSHUIRUPýDý1R]]OHý)OXVKñýSURFHHGýDVýIROORZVã

ììèïì 6ODFNHQýWKHýNQXUOHGýVFUHZýRQýWRSýRIýWKHýSULQWKHDGýDQGýUHPRYHýWKHýIURQWýFRYHUïý6XSSRUW

WKHýSULQWKHDGýLQýDýVXLWDEOHýVWDQGýDQGýSODFHýDýFRQWDLQHUýXQGHUQHDWKýWRýFDWFKýDQ\ýVXUSOXV

VROYHQWï

ììèïë 6HOHFWýWKHý \VWHPý0HQXýDQGýKLJKOLJKWý1R]]OHý OXVKýDVýVKRZQýLQý)LJýììïæèï6 )

)LJýììïæèýý1R]]OHýIOXVK
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïìëè

ììèïê 3UHVVýyïýýý,UULJDWHýWKHýQR]]OHýRULILFHýZLWKýVROYHQWýWRýFOHDUýDQ\ýEORFNDJHVï

7KHýQR]]OHýIOXVKýZLOOýUHPDLQýRSHUDWLRQDOýIRUýëýPLQXWHVýEXWýFDQýEHýDERUWHGýDWýDQ\
WLPHýE\ýSUHVVLQJýbñý$ERUWý)OXVKï

6WUREHý/('ýFKHFN

ììç &KHFNýWKDWýWKHýUHGýVWUREHý/('ýõVLWXDWHGýEHKLQGýWKHýFKDUJHýHOHFWURGHôýLVýLOOXPLQDWHGï

,QNýMHWýDOLJQPHQW

ììæ 3UHVVýbýDQGýVWDUWýWKHýMHWïýý(QVXUHýWKDWýWKHýMHWýLVýLQýWKHýFRUUHFWýSRVLWLRQýLQýWKHýJXWWHUýõ6HHý)LJ

ììïçëôýDQGýLVýSDVVLQJýWKURXJKýWKHýFHQWUHýRIýWKHýFKDUJHýHOHFWURGHýVORWïýý&KHFNýDOVRýWKDWýWKHýMHW

LVýSDUDOOHOýWRýWKHýVLGHVýRIýWKHýFKDUJHýHOHFWURGHýVORWï

ììå ,IýWKHýLQNMHWýDOLJQPHQWýLVýQRWýFRUUHFWñýVHWýXSýWKHýSULQWKHDGýDOLJQPHQWýDVýGHVFULEHGýLQý3DUDýäíï

+HDGýKHDWHUýWHPSHUDWXUHýDQGýLQNýSUHVVXUH

ììä 6HOHFWýWKHý&D LEUDWHýPHQXïýý+LJKOLJKWýWKHý LDJQRVWLFVýVFUHHQýRSWLRQýDQGýSUHVVýyïýý7KHýGLVSOD\O '

ZLOOýEHýVLPLODUýWRýWKDWýVKRZQýLQý)LJýììïæçï

)LJýììïæçýý'LDJQRVWLFVýVFUHHQ

ìëí &KHFNýWKDWý,QNýSUHVVXUHýDQGý+HDGýWHPSýDUHýVHWýWRýWKHýFRUUHFWýYDOXHVï



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

-XQýäå ,VVXHýëïì
3DJHýììïìëç 3DUWý1Rïýêíçðíéííðìíê

õìô 7KHý FRUUHFWý YDOXHVý DUHý SDUWý RIý WKHý ),1ý DQGý VKRXOGý KDYHý EHHQý VHW
DXWRPDWLFDOO\ýZKHQýWKHý),1ýZDVýHQWHUHGýDWý3DUDýìììï

õëô 7KHý+HDGýWHPSýLVýW\SLFDOO\ýêèýEXWýFDQýYDU\ýIRUýVRPHýLQNVïýý(QVXUHýWKDWýWKH
WHPSHUDWXUHýVHWýSRLQWýLVýFRUUHFWýIRUýWKHýLQNýEHLQJýXVHGýõUHIHUýWRýWKHýODVWýë
GLJLWVýRIýWKHý),1ôï

õêô ,QNýSUHVVXUHýLVýW\SLFDOO\ýêëýEXWýFDQýYDU\ýIRUýVRPHýLQNVïýý(QVXUHýWKDWýWKH
SUHVVXUHýVHWýSRLQWýLVýFRUUHFWýIRUýWKHýLQNýEHLQJýXVHGýõUHIHUýWRýWKHýäWKýDQG
ìíWKýGLJLWVýRIýWKHý),1ôï

õéô 7KHýKHDGýKHDWHUýZLOOýQRWýWXUQýRQýLIýDýJXWWHUýIDXOWýLVýSUHVHQWï

0RGXODWLRQýFDOLEUDWLRQýõPDQXDOô

35,17ý48$/,7<ïýý,QNýYLVFRVLW\ýPXVWýEHýFKHFNHGýDQGýPXVWýEHýFRUUHFWýSULRU
WRýDWWHPSWLQJýPRGXODWLRQýFDOLEUDWLRQï

ìëì %HIRUHýYLHZLQJýWKHýPRGXODWLRQýLWýLVýQHFHVVDU\ýWRýUHPRYHýWKHýSULQWKHDGýFRYHUýDQGýWRýGLVDEOHýWKH

5ROOLQJý3KDVHýDVýIROORZVã

ìëìïì 6HOHFWýWKHý \VWHPýPHQXýDQGýKLJKOLJKWý ROOLQJý3KDVHý'LVDEOHïýý3UHVVýyïýý7KHýGLVSOD\6 5

ZLOOýEHýDVýVKRZQýLQý)LJýììïææï

)LJýììïææýý5ROOLQJýSKDVHýGLVDEOH
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïìëæ

ìëìïë 8VHýWKHýrýRUýqýNH\VýWRýVHOHFWý'LVDEOHýDQGýSUHVVýyï

ìëë 6HOHFWýWKHý&D LEUDWLRQýPHQXýDQGýKLJKOLJKWý RGXODWLRQý6HWý9DOXHïýý3UHVVýyïýý7KHýGLVSOD\ýZLOOO 0

EHýDVýVKRZQýLQý)LJýììïæåï

)LJýììïæåýý0RGXODWLRQýVHWýYDOXH

ìëê 9LHZýWKHýSRVLWLRQýRIýWKHýMHWýEUHDNðRIIïýý$GMXVWýWKHý0RGXODWLRQý6HWý9DOXHñýXVLQJýWKHýýrýRUýqýNH\V

XQWLOýWKHýPRGXODWLRQýOHYHOýLVýèýDQGýSURFHHGýDVýIROORZVã

ìëêïì 2EVHUYHýWKHýMHWýLQýWKHýYLHZLQJýDUHDýLOOXPLQDWHGýE\ýWKHýVWUREHý/('ï

ìëêïë :KLOHýREVHUYLQJýWKHýMHWñýVORZO\ýLQFUHDVHýWKHýPRGXODWLRQýOHYHOï

ìëêïê $VýWKHýPRGXODWLRQýOHYHOýLVýLQFUHDVHGýWKHýLQNýMHWýEUHDNýXSýSRLQWýVKRXOGýPRYHýXSýLQWRýWKH

VWUREHý/('ýYLHZLQJýDUHDñýVDWHOOLWHVýZLOOýEHýREVHUYHGýõ)LJýììïæäôâýFRQWLQXHýWRýLQFUHDVH

WKHýPRGXODWLRQýXQWLOýWKHýVDWHOOLWHVýGLVDSSHDUï

ìëêïé &RQWLQXHý WRý LQFUHDVHý WKHýPRGXODWLRQý OHYHOñý WKHýEUHDNýXSýSRLQWýZLOOýJHWýFORVHUý WRý WKH

QR]]OHý XQWLOý WKHý GLVWDQFHý EHWZHHQý WKHý EUHDNý XSý SRLQWý DQGý WKHý QR]]OHý UHDFKHVý WKH

PLQLPXPýõWXUQLQJýSRLQWôïýý5HFRUGýWKLVýYDOXHï



NOZZLE

GOODLOW

LIGAMENT LIGAMENT

VERY LOW HIGH VERY HIGH

CHARGE
ELECTRODE

CHARGE
ELECTRODE

SATELLITE SATELLITE
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-XQýäå ,VVXHýëïì
3DJHýììïìëå 3DUWý1Rïýêíçðíéííðìíê

ìëêïè 6HWýWKHýPRGXODWLRQýOHYHOýWRýìèøýEHORZýWKHýWXUQLQJýSRLQWï

)LJýììïæäýý,QNMHWýEUHDNðRIIýSRLQW

ìëé :KHQýDýJRRGýEUHDNðRIIýSRLQWýLVýDFKLHYHGñýSUHVVýyï

ìëè 6HOHFWýWKHý \VWHPýPHQXýDQGýKLJKOLJKWý ROOLQJý3KDVHý'LVDEOHïýý3UHVVýyïýý7KHýGLVSOD\ýZLOOýEH6 5

DVýVKRZQýLQý)LJýììïåíï

ìëç 8VHýWKHýrýRUýqýNH\VýWRýVHOHFWý(QDEOHïýý3UHVVýyï

)LJýììïåíýý5ROOLQJýSKDVHýHQDEOH
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïìëä

3KDVHýSURILOHýDGMXVWPHQW

ìëæ (QVXUHý WKDWý WKHýSKDVHýGHWHFWRUý LVý DSSUR[LPDWHO\ý ìýPPý IURPý WKHý LQNý MHWïý ý ,Iý QRWñý DOLJQý WKH

SULQWKHDGýDVýGHVFULEHGýDWý3DUDýäíï

ìëå 6HOHFWýWKHý&D LEUDWHýPHQXýDQGýKLJKOLJKWý LDJQRVWLFVýVFUHHQïýý3UHVVýyïýý&KHFNýWKDWýWKHý3KDVHO '

SURILOHýLVýåý�ýìïýý,IýWKHý3KDVHýSURILOHýLVýLQFRUUHFWñýDGMXVWýLWýDVýIROORZVã

ìëåïì 5HPDLQýLQýWKHý'LDJQRVWLFVýVFUHHQýDQGýSUHVVýsý/ñý&ïýý7KHýGLVSOD\ýZLOOýVKRZý3KDVH

&KDUJHïýý8VHýWKHýrýRUýqýNH\VýWRýDGMXVWýWKHý3KDVHý&KDUJHýXQWLOýWKHýFRUUHFWý3KDVH

SURILOHýLVýGLVSOD\HGñýSUHVVýyïýý3UHVVý}ýWRýH[LWýIURPýWKHý'LDJQRVWLFVýVFUHHQï

ìëä (QVXUHýWKDWýWKHýMHWýLVýéýPPý�ýíïëèýPPýIURPýWKHýòYHý(+7ýSODWHïýý$OVRýHQVXUHýWKDWýWKHýíý9ý(+7

SODWHýLVýSDUDOOHOýWRýWKHýMHWïýý,IýDQ\ýDGMXVWPHQWVýDUHýUHTXLUHGñýUHIHUýWRýWKHýSULQWKHDGýDOLJQPHQW

SURFHGXUHýDWý3DUDýäíï

3KDVHýRIIVHWýFDOLEUDWLRQ

ìêí )RUýéçíý6Lñýéèíý6LýDQGýéçíý0LýXQLWVýVHWýWKHýSKDVHýRIIVHWýWRýäïý

ìêì )RUý3LýPDFKLQHVýVHWýWKHýSKDVHýRIIVHWýWRýìëï

$XWRý0RGXODWLRQýFDOLEUDWLRQýõDXWRPDWLFô

ìêë 7RýHQVXUHýWKDWýWKHý$XWRý0RGXODWLRQýURXWLQHýLVýZRUNLQJýFRUUHFWO\ýSURFHHGýDVýIROORZVã

ìêëïì 6HOHFWýWKHý&D LEUDWHýPHQXýDQGýKLJKOLJKWý XWRý0RGXODWHýDVýVKRZQýLQý)LJýììïåìïO $

)LJýììïåìýý$XWRý0RGXODWH
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-XQýäå ,VVXHýëïì
3DJHýììïìêí 3DUWý1Rïýêíçðíéííðìíê

ìêëïë 3UHVVýyýWRýWXUQýWKHý$XWRPRGXODWLRQýWRý21ï

ìêëïê $IWHUý WKHý PDFKLQHý KDVý DXWRPRGXODWHGý VXFFHVVIXOO\ñý GLVDEOHý WKHý 5ROOLQJý SKDVHý DV

GHVFULEHGýDWý3DUDýìëìï

ìêëïé 9LHZýWKHýLQNMHWýPRGXODWLRQýDQGýHQVXUHýWKDWýWKHýMHWýEUHDNðXSýLVýJRRGýõ$VýVKRZQýLQý)LJ

ììïæäôï

ìêëïè (QDEOHýWKHý5ROOLQJýSKDVHýõ3DUDýìëèýDQGýìëçôýDQGýDXWRýPRGXODWHýWKHýMHWýWZLFHýPRUHï

(QVXUHýWKDWýWKHýMHWýEUHDNðXSýLVýWKHýVDPHýHDFKýWLPHï

,IýWKHUHýLVýDýSUREOHPñýFKHFNýWKHýLQNýYLVFRVLW\ýDQGýIOXVKýWKHýQR]]OHýõ3DUDýììèôýë
RUýêýWLPHVýWRýFOHDUýDQ\ýEORFNDJHVïýý,IýWKHýEORFNDJHýGRHVýQRWýFOHDUñýFKDQJHýWKH
QR]]OHýõ3DUDýççôï

3ULQWýFKDUJHýYDOXHýFDOLEUDWLRQ

ìêê (QWHUýDýWHVWýPHVVDJHýWKDWýUHSUHVHQWVýWKHýVSHFLILFýFXVWRPHUýUTXLUHPHQWïýý

ìêé 6HOHFWý WKHý&D LEUDWHýPHQXýDQGýKLJKOLJKWý&KDU Hý9DOXHïý ý3UHVVýyïý ý7KHýGLVSOD\ýZLOOýEHýDVO J

VKRZQýLQý)LJýììïåëï

)LJýììïåëýý&KDUJHýYDOXH

ìêè 8VHý WKHýrý RUýqý NH\Vý WRý VHOHFWý Dý YDOXHý RIý ìèíïý ý'Rý QRWý SUHVVýyïý ý 7DNHý SULQWý VDPSOHVñ

GHFUHDVLQJýWKHýFKDUJHýYDOXHýLQýVWHSVýRIýìíýXQWLOýWKHýSULQWýTXDOLW\ýEHFRPHVýSRRUïýý,WýPD\ýEH

QHFHVVDU\ýWRýFOHDQýWKHýJXWWHUýZKHQýSRRUýSULQWýTXDOLW\ýLVýEHLQJýSURGXFHGïýý
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïìêì

ìêç 5HWXUQýWRýDýFKDUJHýYDOXHýRIýìèíýDQGýLQFUHDVHýLWýLQýVWHSVýRIýìíýXQWLOýWKHýSULQWýTXDOLW\ýEHFRPHV

SRRUïýý

ìêæ $GMXVWýWKHýFKDUDFWHUýKHLJKWýDVýQHFHVVDU\ýWRýSUHYHQWýRYHUýRUýXQGHUýGHIOHFWLRQïýý

ìêå 6HOHFWýWKHýFKDUJHýYDOXHýZKLFKýJLYHVýWKHýEHVWýSULQWýTXDOLW\ýDQGýSUHVVýyï

6HWWLQJý(+7ýWDEOHVýIRUýSULQWLQJ

ìêä 6HOHFWý0HVVDJHýìýIRUýSULQWLQJïýý6HWýWKHý&KDUDFWHUý+HLJKWýIRUýWKHýFXUUHQWO\ýVHOHFWHGýPHVVDJH

WRýìï

ìéí 6HOHFWýWKHý&D LEUDWHýPHQXýDQGýKLJKOLJKWý +7ý5DQJHý6HWïýý3UHVVýyïýýO (

ìéì 7KHýGLVSOD\ýZLOOýEHýDVýVKRZQýLQý)LJýììïåêï

)LJýììïåêýý6HWý(+7ýUDQJHV

ìéë +LJKOLJKWý(+7ý9DOXHýìýDQGýXVHýWKHýrýRUýqýNH\VýWRýVHWýWKHýYDOXHýWRýìèíïýý3UHVVýyïýý

ìéê 5HGXFHýWKHýYDOXHýLQýVWHSVýRIýìíýõ3UHVVýyýDIWHUýLQSXWWLQJýHDFKýYDOXHýDQGýWDNHýSULQWýVDPSOHV

XQWLOýWKHýPLQLPXPýUHDGDEOHýFKDUDFWHUýLVýDFKLHYHGýõJXWWHUýFOLSSLQJôôïýý6HWýWKLVýYDOXHï

,IýJXWWHUýFOLSSLQJýRFFXUVñýFOHDQýWKHýJXWWHUýEHIRUHýSURFHHGLQJï

ìéé 6HWýWKHý&KDUDFWHUý+HLJKWýIRUýWKHýFXUUHQWO\ýVHOHFWHGýPHVVDJHýWRýìíï

ìéè 6HWý(+7ý9DOXHýìíýWRýëííïýý,QFUHDVHýWKHýYDOXHýLQýVWHSVýRIýìíýDQGýWDNHýSULQWýVDPSOHVýXQWLOýWKH

PD[LPXPýUHDGDEOHýFKDUDFWHUýLVýDFKLHYHGïýý1RWHýWKLVýYDOXHýDQGýGHFUHDVHýLWýE\ýìíï
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õìô ,WýLVýRQO\ýQHFHVVDU\ýWRýUHGXFHýWKHýYDOXHýE\ýìíýLIýWKHUHýLVýHYLGHQFHýRIýRYHU
GHIOHFWLRQïýý,IýWKHUHýLVýQRýHYLGHQFHýRIýRYHUýGHIOHFWLRQýDWýWKHýPD[LPXPý(+7
VHWWLQJýRIýëèèñýOHDYHýWKHýVHWWLQJýDWýëèèï

õëô ,IýRYHUýGHIOHFWLRQýRFFXUVñýFOHDQýWKHýòYHý(+7ýSODWHýEHIRUHýFRQWLQXLQJï

õêô $IWHUý FDOLEUDWLRQý RIý WKHý (+7ý WDEOHý DVý GHWDLOHGý DERYHñý WKHý (+7ý WULS
VHQVLWLYLW\ýPXVWýEHýUHFDOLEUDWHGýõ3DUDýìéæôï

&OHDQýVKXWGRZQýFKHFN

ìéç 6WRSýWKHýMHWýE\ýSUHVVLQJýbïýý(QVXUHýWKDWýWKHýVKXWGRZQýSURFHGXUHýRSHUDWHVýFRUUHFWO\ïýýLïHïýWKH

IHHGýDQGýUHWXUQýWXEHVýDUHýFOHDUHGýRIýLQNýDQGýVROYHQWï

6HWý(+7ýWULSýOHYHOýõQRUPDOýRSHUDWLRQô

ìéæ &DOLEUDWHýWKHý(+7ýWULSýOHYHOýDVýIROORZVã

ìéæïì (QVXUHýWKHýSULQWKHDGýLVýFOHDQýDQGýGU\ïýý)LWýWKHýSULQWKHDGýFRYHUï

ìéæïë 6HOHFWýWKHý&D LEUDWHýPHQXýDQGýKLJKOLJKWý(+ ý7ULSý/HYHOý6HWïýý7KHýGLVSOD\ýZLOOýEHýDVO 7

VKRZQýLQý)LJýììïåéï

ìéæïê 3UHVVýyïýý7KHýGLVSOD\ýZLOOýVKRZý6HWWLQJý(+7ýWULSýOHYHOïýý$IWHUýDSSUR[LPDWHO\ýìýPLQXWH

WKHýGLVSOD\ýZLOOýFKDQJHýWRý(+7ý7ULSý7HVWýVXFFHVVIXOïýý3UHVVýyï

)LJýììïåéýý(+7ý7ULSý/HYHOýVHW



6(&7,21ýììýðý)$,/85(ý',$*126,6ý$1'ý5(3$,5
õ/(9(/ý7+5((ô

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýììïìêê

(+7ýWULSýWHVW

ìéå 5DLVHýWKHýWRSýPRXOGLQJýDQGýUHPRYHýWKHýVLGHýFRYHUVïýý5HPRYHýWKHýHOHFWULFDOýFRQQHFWRUýIURP

)HHGý9DOYHý9çïýý7KLVýZLOOýSUHYHQWýDQýLQNýMHWýEHLQJýIRUPHGýDWýWKHýSULQWKHDGýQR]]OHï

ìéä (QVXUHý WKDWý WKHýFKDUDFWHUýKHLJKWý LVý VHWý WRýìíýE\ýHQWHULQJý WKHý HVVDJHVýPHQXïý ý+LJKOLJKW0

HVVDJHý3DUDPHWHUVñýSUHVVýyýDQGýVHOHFWý&KDUDFWHUýKHLJKWïýý8VHýWKHýrýRUýqýNH\VýWRýVHWýWKH0

&KDUDFWHUýKHLJKWýWRýìíïýý3UHVVýyïýý6HWýWKHýFKDUJHîJXWWHUýGHWHFWýWRý',6$%/(ýRUýWKHýPDFKLQH

ZLOOýVKXWýGRZQýõ3DUDýìçæýDQGýìçåôï

ìèí )LWýWKHýPRGLILHGý(+7ýSULQWKHDGýFRYHUýDQGýSUHVVý)ìýWRýVWDUWýWKHý-HWïýý,QVHUWýWKHý(+7ý7ULSý7RRO

EHWZHHQýWKHýòYHýGHIOHFWLRQýSODWHýDQGýWKHýí9ýSODWHïý7KHýSRLQWýRIýWKHýWRROýVKRXOGýEHýWRZDUGVýWKH

òYHýSODWHï

ìèì (QVXUHýWKDWýWKHýPDFKLQHýVKXWVýGRZQýZLWKýDQý(+7ýWULSýLQGLFDWHGýRQýWKHý/&'ï

ìèë 5HILWýWKHýHOHFWULFDOýFRQQHFWRUýWRý9DOYHý9çï

ìèê 5HILWýWKHýVLGHýSDQHOýWRýWKHýSULQWHUýDQGýORZHUýWKHýWRSýPRXOGLQJï

3ULQWýKHLJKWýWHVW

ìèé 7DNHýWZRýSULQWýVDPSOHVýZLWKýWKHýSULQWKHDGýEHWZHHQýåýPPýDQGýìåýPPýIURPýWKHýVXEVWUDWHï

0DNHýVXUHýWKDWýWKHýPLQLPXPýDQGýPD[LPXPýSULQWýKHLJKWýVSHFLILFDWLRQVýDUHýPHWýDVýGHVFULEHG

EHORZã

ìèéïì 0HVVDJHýëýõèýGURSýKLJKôýPXVWýSULQWýDýPHVVDJHýGRZQýWRýDýPLQLPXPýKHLJKWýRIýëýPPï

ìèéïë 0HVVDJHý êý õëéý GURSý KLJKôý PXVWý SULQWý Dý PHVVDJHý XSý WRý Dý PD[LPXPý RIý ìíý PP

õ3LâýçýPPôï

5HVWRUHýFDOLEUDWLRQýSDUDPHWHUV

ìèè 7RýUHVWRUHýWKHýSUHYLRXVO\ýFDOLEUDWHGýSDUDPHWHUVñýSURFHHGýDVýIROORZVã

ìèèïì 6HOHFWýWKHý RQILJXUHýPHQXýDQGýKLJKOLJKWý5HVW UHý6\VWHPý6HWWLQJVï& R

ìèèïë 3UHVVýyýWRýUHVWRUHýWKHýVHWWOLQJVï
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(QDEOHý*XWWHUý'HWHFWýDQGý&KDUJHý&KHFN

ìèç (QDEOHýWKHý*XWWHUý'HWHFWýDQGý&KDUJHý&KHFNýDVýIROORZVã

ìèçïì (QWHUýWKHý \VWHPýPHQXýDQGýKLJKOLJKWý&KDUJHý UURUý6KXWGRZQý'LVDEOHïýý3UHVVýyïýý7KH6 (

GLVSOD\ýZLOOýEHýDVýVKRZQýLQý)LJýììïåèï

)LJýììïåèýý&KDUJHýHUURUýDQGýJXWWHUýIDXOWýHQDEOH

ìèçïë 8VHýWKHýýpýDQGýoýNH\VýWRýKLJKOLJKWý&KDUJHýHUURUïý ý8VHýWKHýrýRUýqýNH\VýWRýVHOHFW

(QDEOHýDQGýSUHVVýyï

ìèçïê 8VHýWKHýýpýDQGýoýNH\VýWRýKLJKOLJKWý*XWWHUýIDXOWïýý8VHýWKHýrýRUýqýNH\VýWRýVHOHFWý(QDEOH

DQGýSUHVVýyï

6<67(0ñý&21),*85(ý$1'ý&$/,%5$7(ý0(186

ìèæ 7KHýIROORZLQJýSDUDJUDSKVýGHVFULEHýWKHý \VWHPñý RQILJXUHýDQGý&D LEUDWHýPHQXVýZKLFKýDUH6 & O

XVHGýGXULQJýLQVWDOODWLRQýDQGýPDLQWHQDQFHï

6\VWHPýPHQX

ìèå :KHQý WKHý \VWHPý PHQXý LVý VHOHFWHGý IURPý WKHý PHQXý VFUHHQñý WKHý 6\VWHPý PHQXý RSWLRQV6

õ)LJý ììïåçôý DUHý GLVSOD\HGñý Dý GHVFULSWLRQý RIý WKHVHý RSWLRQVý LVý SURYLGHGý LQý WKHý IROORZLQJ

SDUDJUDSKVï
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)LJýììïåçýý6\VWHPýPHQXýRSWLRQV

6WDWXV

ìèä :KHQýWKHý WDWXVýRSWLRQýLVýVHOHFWHGýWKHýSULQWHUýVWDWXVýOLVWýLVýGLVSOD\HGýõ)LJýììïåæôïýý7KHýOLVW6

FRQWDLQVýWKHýSRVVLEOHýSULQWHUýIDXOWVñýZLWKýFXUUHQWýIDXOWVýKLJKOLJKWHGï

)LJýììïåæýý3ULQWHUýIDXOWVýOLVW
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6WDUWý-HW

ìçí :KHQýWKHý6 DUWý-HWýRSWLRQýLVýVHOHFWHGýWKHýLQNýMHWýLVýVWDUWHGýDQGý-HWý6WDUWLQJýLVýGLVSOD\HGïW

&OHDQý6WRSý-HW

ìçì :KHQýWKHý OHDQý6WRSý-HWýRSWLRQýLVýVHOHFWHGýWKHýLQNýMHWýLVýVWRSSHGýDQGýWKHýQR]]OHýDQGýUHODWHG&

LQNýV\VWHPýSLSHýZRUNýLVýFOHDQHGï

4XLFNý6WRSý-HW

ìçë :KHQýWKHý XLFNý6WRSý-HWýRSWLRQýLVýVHOHFWHGýWKHýLQNýMHWýLVýVWRSSHGï4

(48,30(17ý'$0$*(ïýý7KHý4XLFNý6WRSý-HWýRSWLRQýVKRXOGýRQO\ýEHýXVHG
ZKHQý WKHý SULQWHUý LVý WRý EHý VKXWý GRZQý IRUý VKRUWý SHULRGVý RIý WLPHý DVý LQN
V\VWHPýEORFNDJHVýZLOOýRFFXUï

1R]]OHý)OXVK

ìçê :KHQýWKHý1R]]OHý OXVKýRSWLRQýLVýVHOHFWHGýWKHý1R]]OHý)OXVKýGLDORJXHýER[ýLVýGLVSOD\HGïýý7KH)

IOXVKýFRQWLQXHVýIRUýëýPLQXWHVýXQOHVVýDQ\ýNH\ýLVýSUHVVHGýWRýVWRSýLWï

8PELOLFDOý3XUJH

ìçé :KHQýWKHý PELOLFDOý3XUJHýRSWLRQýLVýVHOHFWHGýWKHý8PELOLFDOý3XUJHýGLDORJXHýER[ýõ)LJýììïååôýLV8

GLVSOD\HGïýý

ìçè 6HOHFWý(QDEOHýWRýVWDUWýDQGý'LVDEOHýWRýVWRSýWKHýXPELOLFDOýSXUJHýXVLQJýWKHýýrýRUýqýNH\Vï

)LJýììïååýý8PELOLFDOý3XUJHýGLDORJXHýER[
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:KHQýXVLQJý8PELOLFDOý3XUJHýHQVXUHýWKDWýWKHýXPELOLFDOýIHHGýDQGýUHWXUQýWXEHVýDUH
GLVFRQQHFWHGýIURPýWKHýQR]]OHýIHHGýDQGýUHWXUQýWXEHVïýý/RRSýWKHýXPELOLFDOýIHHG
DQGýUHWXUQýWXEHVýWRJHWKHUýDQGýFDSýWKHýQR]]OHýIHHGýDQGýUHWXUQýWXEHVï

)LOOý0L[HUý7DQN

ìçç :KHQýWKHý)LOOý L[HUý7DQNýRSWLRQýLVýVHOHFWHGýWKHýSULQWHUýZLOOýDXWRPDWLFDOO\ýSULPHýWKHýPL[HUýWDQN0

WRýWKHýFRUUHFWýOHYHOï

&KDUJHý(UURUý6KXWGRZQý'LVDEOH

ìçæ :KHQýWKHý&KDUJHý UURUý6KXWGRZQî'LVDEOHýRSWLRQýLVýVHOHFWHGýWKHý0DFKLQHý&RQWUROýGLDORJXHýER[(

õ)LJýììïåäôýLVýGLVSOD\HGñýWKHý&KDUJHýHUURUýVKXWGRZQýFDQýWKHQýEHýHQDEOHGýRUýGLVDEOHGñýXVLQJ

rýRUýqýNH\Vï

)LJýììïåäýý0DFKLQHý&RQWUROýGLDORJXHýER[

*XWWHUý)DXOWý6KXWGRZQý'LVDEOH

ìçå :KHQýWKHý XWWHUý)DXOWý6KXWGRZQý'LVDEOHýRSWLRQýLVýVHOHFWHGýWKHý0DFKLQHý&RQWUROýGLDORJXHýER[*

õ)LJýììïäèôýLVýGLVSOD\HGñýWKHý*XWWHUýIDXOWýVKXWGRZQýFDQýWKHQýEHýHQDEOHGýRUýGLVDEOHGñýXVLQJýWKH

rýRUýqýNH\Vï
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5ROOLQJý3KDVHý'LVDEOH

ìçä :KHQýWKHý ROOLQJý3KDVHý'LVDEOHýRSWLRQýLVýVHOHFWHGñýWKHý3KDVLQJýGLDORJXHýER[ýõ)LJýììïäíôýLV5

GLVSOD\HGñýWKHý5ROOLQJý3KDVHýFDQýWKHQýEHýGLVDEOHGýRUýHQDEOHGñýXVLQJýWKHýýrýRUýqýNH\Vïý

ìæí 'LVDEOHýWKHý5ROOLQJý3KDVHýWRýYLHZýWKHýSRVLWLRQýRIýWKHýLQNýMHWýEUHDNðRIIï

5ROOLQJýSKDVHýPXVWýDOZD\VýEHýHQDEOHGýGXULQJýQRUPDOýSULQWHUýRSHUDWLRQï

)LJýììïäíýý3KDVLQJýGLDORJXHýER[

$OZD\VýHQVXUHýWKDWýWKHý5ROOLQJý3KDVHýLVýHQDEOHGýLPPHGLDWHO\ýDIWHUýFKHFNLQJýWKH
LQNýMHWýEUHDNðRIIï

'HEXJý0RQLWRU

ìæì 7KHý HEXJý 0RQLWRUý RSWLRQý LVý XVHGý WRý PRQLWRUý WKHý HOHFWURQLFVý V\VWHPý WRý GHWHFWý SRVVLEOH'

KDUGZDUHýRUýVRIWZDUHýIDXOWVïýý

ìæë 7KLVýIDFLOLW\ýVKRXOGýRQO\ýEHýXVHGýE\ýH[SHULHQFHGý:LOOHWWýWUDLQHGýHQJLQHHUVï
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6HWý-HWý6WDUWý6HTXHQFH

ìæê 7KHý6HWý HWý6WDUWý6HTXHQFHýRSWLRQýDOORZVýWKHýVHWWLQJýRIýWKHýWLPLQJýDQGýVHTXHQFHýRIýWKHýYDOYHV-

LQýWKHýLQNýV\VWHPýIRUýWKHýMHWýVWDUWýSURFHGXUHïýý

ìæé 7KLVýIDFLOLW\ýVKRXOGýRQO\ýEHýXVHGýE\ýH[SHULHQFHGý:LOOHWWýWUDLQHGýHQJLQHHUVï

6HWý-HWý6WRSý6HTXHQFH

ìæè 7KHý6HWý-HWý6W Sý6HTXHQFHýRSWLRQýDOORZVýWKHýVHWWLQJýRIýWKHýWLPLQJýDQGýVHTXHQFHýRIýWKHýYDOYHVR

LQýWKHýLQNýV\VWHPýIRUýWKHýMHWýVWRSýSURFHGXUHïýý

ìæç 7KLVýIDFLOLW\ýVKRXOGýRQO\ýEHýXVHGýE\ýH[SHULHQFHGý:LOOHWWýWUDLQHGýHQJLQHHUVï

6HWý-HWý)OXVKý6HTXHQFH

ìææ 7KHý6HWý-HWý) XVKý6HTXHQFHýRSWLRQýDOORZVýWKHýVHWWLQJýRIýWKHýWLPLQJýDQGýVHTXHQFHýRIýWKHýYDOYHVO

LQýWKHýLQNýV\VWHPýIRUýWKHýMHWýIOXVKýSURFHGXUHïýý

ìæå 7KLVýIDFLOLW\ýVKRXOGýRQO\ýEHýXVHGýE\ýH[SHULHQFHGý:LOOHWWýWUDLQHGýHQJLQHHUVï

6HWý-HWý&OHDQý6WRSý6HTXHQFH

ìæä 7KHý6HWý-HWý&OHD ý6WRSý6HTXHQFHýRSWLRQýDOORZVýWKHýVHWWLQJýRIýWKHýWLPLQJýDQGýVHTXHQFHýRIýWKHQ

YDOYHVýLQýWKHýLQNýV\VWHPýIRUýWKHýMHWýSXUJHýSURFHGXUHïýý

ìåí 7KLVýIDFLOLW\ýVKRXOGýRQO\ýEHýXVHGýE\ýH[SHULHQFHGý:LOOHWWýWUDLQHGýHQJLQHHUVï

&RQILJXUHýPHQX

ìåì :KHQýWKHý RQILJXUHýPHQXýLVýVHOHFWHGýIURPýWKHýPHQXýVFUHHQñýWKHýFRQILJXUHýPHQXýRSWLRQVýõ)LJ&

ììïäìôýDUHýGLVSOD\HGñýDýGHVFULSWLRQýRIýWKHVHýRSWLRQVýLVýEHORZï

)LJýììïäìýý&RQILJXUHýPHQXýRSWLRQV
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6HWý7LPHî'DWH

ìåë :KHQýWKHý6HWý LPHî'DWHýRSWLRQýLVýVHOHFWHGñýWKHý5HDOý7LPHý&ORFNýõ57&ôýLQýWKHýSULQWHUýFDQýEH7

VHWýWRýWKHýORFDOýWLPHýDQGýGDWHï

6HWý/DQJXDJH

ìåê :KHQýWKHý6HWý DQJXDJHýRSWLRQýLVýVHOHFWHGýWKHýODQJXDJHýWRýEHýGLVSOD\HGýFDQýEHýVHWýIURPýWKH/

RSWLRQVýDYDLODEOHñýDýOLVWýRIýDYDLODEOHýODQJXDJHVýLVýSURYLGHGýLQý6HFWLRQýçï

6HOHFWLQJýDýODQJXDJHýDXWRPDWLFDOO\ýVHWVýWKHýDSSURSULDWHýNH\ERDUGýW\SHýIRUýWKDW
ODQJXDJHï

3KRWRFHOOý6RXUFH

ìåé :KHQý KRWRFHOOý 6RXUFHý RSWLRQý LVý VHOHFWHGý WKHý 3ULQWý &RQWUROý GLDORJXHý LVý GLVSOD\HGïý ý 7KH3

SKRWRFHOOýVRXUFHýRSWLRQýDOORZVýH[WHUQDOýVRXUFHýìýRUýëýWRýEHýVHOHFWHGï

3KRWRFHOOý/HYHOV

ìåè :KHQýWKHý3KRWRFHOOý/HYHOVýRSWLRQýLVýVHOHFWHGýWKHý3KRWRFHOOýOHYHOVýGLDORJXHýLVýGLVSOD\HGïýý7KH

SKRWRFHOOýOHYHOVýRSWLRQýDOORZVýWKHýOHYHOVýIRUýHDFKýSKRWRFHOOýWRýEHýVHWýDFWLYHýKLJKýRUýDFWLYHýORZï

5HIHUýWRý6HFWLRQýäýIRUýSKRWRFHOOýFRQQHFWLRQVýRQýWKHý,î2ýERDUGï

6KDIWý(QFRGHUý6RXUFH

ìåç :KHQýWKHý KDIWý(QFRGHUý6RXUFHýRSWLRQýLVýVHOHFWHGýWKHý3ULQWý&RQWUROýGLDORJXHýER[ýõ)LJýììïäëô6

LVý GLVSOD\HGïý ý )URPý WKHýGLDORJXHýER[ý WKHý VKDIWý HQFRGHUý VRXUFHý FDQýEHý VHWý WRý H[WHUQDOý RU

LQWHUQDOï

$ýSXVKðSXOOýRXWSXWýVKDIWýHQFRGHUýPXVWýEHýXVHGï
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)LJýììïäëýý3ULQWýGLDORJXHýER[

6HULDOý3RUWý%DXGý5DWHV

ìåæ :KHQýWKHý6HULDOý3RUWý DXGý5DWHVýRSWLRQýLVýVHOHFWHGñýWKHýEDXGýUDWHýIRUýHDFKýVHULDOýSRUWýFDQýEH%

VHWýWRýRQHýRIýWKHýIROORZLQJã

ìåæïì æèý%DXGï

ìåæïë ììíý%DXGï

ìåæïê ìèíý%DXGï

ìåæïé êííý%DXGï

ìåæïè çííý%DXGï

ìåæïç ìëííý%DXGï

ìåæïæ ëéííý%DXGï

ìåæïå éåííý%DXGï

ìåæïä äçííý%DXGï

ìåæïìí ìäëííý%DXGï

6HWý6KLIWV

ìåå :KHQýWKHý6HWý6KL WVýRSWLRQýLVýVHOHFWHGýVKLIWýOHQJWKýDQGýQDPHýFDQýEHýVHWïI
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-XQýäå ,VVXHýëïì
3DJHýììïìéë 3DUWý1Rïýêíçðíéííðìíê

%DUFRGHý6HWXS

ìåä :KHQýWKHý% UFRGHý6HWXSýRSWLRQýLVýVHOHFWHGýWKHýEDUýZLGWKýDQGýVSDFHýZLGWKýRIýWKHýEDUFRGHýFDQD

EHýVHWï

)URQWý3DQHOýVHWXS

ìäí $:$,7,1*ý,1)250$7,21ï

%DFNXSý6\VWHPý6HWWLQJV

ìäì 7KHý%DFNXSý6 VWHPý6HWWLQJVýRSWLRQýZKHQýVHOHFWHGñýWKHýSDUDPHWHUVýVHWýGXULQJýDýFDOLEUDWLRQ\

SURFHVVýZLOOýEHýVDYHGýWRýPHPRU\ñýRYHUZULWLQJýDQ\ýSUHYLRXVýSDUDPHWHUVï

5HVWRUHý6\VWHPý6HWWLQJV

ìäë 7KHý5HVW UHý6\VWHPý6HWWLQJVýRSWLRQýZKHQýVHOHFWHGñýUHDGVýWKHýSUHYLRXVO\ýVDYHGýSDUDPHWHUVR

IURPýPHPRU\ï

)XOOý6\VWHPý5HVHW

ìäê :KHQýWKHý) OOý6\VWHPý5HVHWýRSWLRQýLVýVHOHFWHGñýWKHýIROORZLQJýRSWLRQVýDUHýDYDLODEOHïX

ìäêïì ,QLWLDOLVHýWKHýSULQWHUñýUHVWRULQJýLWýWRýWKHýIDFWRU\ýV\VWHPýVHWWLQJVï

ìäêïë 5HVHWýWKHýSULQWHUýWRýWKHýEDFNHGýXSýV\VWHPýVHWWLQJVýDQGýNHHSýDQ\ýVWRUHGýPHVVDJHï

ìäêïê 5HVHWýWKHýSULQWHUýWRýWKHýEDFNHGýXSýV\VWHPýVHWWLQJVýDQGýGHOHWHýDQ\ýVWRUHGýPHVVDJHï

&DOLEUDWHýPHQX

ìäé :KHQýWKHý&D LEUDWHýPHQXýLVýVHOHFWHGýIURPýWKHýPHQXýVFUHHQñýWKHýFDOLEUDWHýPHQXýRSWLRQVýõ)LJO

ììïäêôýDUHýGLVSOD\HGñýDýGHVFULSWLRQýRIýWKHVHýRSWLRQVýLVýDVýIROORZVã

)LJýììïäêýý&DOLEUDWHýPHQXýRSWLRQV
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'LDJQRVWLFVýVFUHHQ

ìäè :KHQý WKHý LDJQRVWLFVý VFUHHQý RSWLRQý LVý VHOHFWHGý WKHý GLDJQRVWLFVý VFUHHQý õ)LJý ììïäéôý LV'

GLVSOD\HGïý ý 7KHý VFUHHQý GLVSOD\Vý LQIRUPDWLRQý RQý LQNý V\VWHPý VWDWXVñý ZKLFKý LVý XVHIXOý ZKHQ

DWWHPSWLQJýWRýGLDJQRVHýSULQWHUýIDXOWVï

)LJýììïäéýý'LDJQRVWLFVýVFUHHQ

6HWý,QNý7\SH

ìäç :KHQý WKHý 6HWý QNý 7\SHý RSWLRQý LVý VHOHFWHGñý WKHý 6HOHFWý ,QNý 7\SHý GLDORJXHý õ)LJý ììïäèôý LV,

GLVSOD\HGïýý7KHýGLDORJXHýSURPSWVýWKHýXVHUýWRýHQWHUýWKHý)OXLGý,GHQWLILFDWLRQý1XPEHUýõ),1ôýDQG

WKHýLQNýDQGý7RSðXSý1XPEHUVïýý:KHQýWKHýyýNH\ýLVýSUHVVHGýDIWHUýDOOýêýQXPEHUVýKDYHýEHHQ

W\SHGñýWKHýGLVSOD\ýZLOOýDVNýIRUýWKHý),1ýQXPEHUýWRýEHýUHW\SHGýDVýDýGRXEOHýFKHFNï

)LJýììïäèýý6HOHFWý,QNý7\SHýGLDORJXHýER[
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+HDWHUý6HWý3RLQW

ìäæ 7KHý HDWHUý6HWý3RLQWýRSWLRQýLVýDXWRPDWLFDOO\ýVHWýZKHQýWKHý),1ýLVýHQWHUHGýõ6HFWLRQýäôï+

6HWý5XQQLQJý3UHVVXUH

ìäå 7KHý6HWý XQQLQJý3UHVVXUHýRSWLRQýLVýDXWRPDWLFDOO\ýVHWýZKHQýWKHý),1ýLVýHQWHUHGýõ6HFWLRQýäôï5

6HWý,GOHý3UHVVXUHýõ3Lô

ìää 7KHý HWý,GOHý3UHVVXUHýRSWLRQýLVýVHWýWRýìíýIRUýZKLWHýLQNýDQGýLVýVHWýWRýíýIRUý\HOORZýRUýEODFNýLQNï6

7KLVýDOORZVýWKHýLQNýSXPSýWRýFRQWLQXHýF\FOLQJýZKHQýQRýSULQWLQJýLVýWDNLQJýSODFHýVRýWKDWýWKHýLQN

LVýFRQVWDQWO\ýFLUFXODWLQJýDQGýGRHVýQRWýVHWWOHï

3XPSý=HURý2IIVHW

ëíí 7KHý XPSý=HURý2IIVHWýRSWLRQýDOORZVýWKHýLQNýV\VWHPýSUHVVXUHýWRýEHýVHWýWRý]HURýUHODWLYHýWRýORFDO3

DWPRVSKHUHýSUHVVXUHýDQGýVKRXOGýEHýFDUULHGýRXWýZLWKýQRýLQNýLQýWKHýV\VWHPýDQGýWKHýSXPSýQRW

UXQQLQJï

906ý&KDPEHUý&DOLEUDWLRQ

ëíì :KHQýWKHý 06ý&KDPEHUý&DOLEUDWLRQýRSWLRQýLVýVHOHFWHGñýWKHý906ýLVýDXWRPDWLFDOO\ýFDOLEUDWHG9

IRUýWKHýLQNýFXUUHQWO\ýVHOHFWHGï

:KHQýFDOLEUDWLQJýWKHý906ñýHQVXUHýWKDWýWKHýLQNýLQýWKHýPL[HUýWDQNýKDVýEHHQýDGGHG
IURPýDýQHZýERWWOHñýLIýQRWñýGUDLQýWKHýWDQNýDQGýUHSOHQLVKýZLWKýIUHVKýLQNï
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0RGXODWLRQý6HWýOHYHO

ëíë :KHQýWKHý RGXODWLRQý6HWý/HYHOýRSWLRQýLVýVHOHFWHGñýWKHýPRGXODWLRQýYROWDJHýFDQýEHýVHWýPDQXDOO\0

WRýDFKLHYHýRSWLPXPýMHWýEUHDNXSïýý8VHýRQO\ýrýRUýqýNH\VýWRýLQFUHDVHýRUýGHFUHDVHýWKHýPRG

YDOXHï

týòýrýRUýqýLQFUHDVHVýRUýGHFUHDVHVýWKHýYDOXHýE\ý�ýìíï

$XWRýPRGXODWH

ëíê :KHQýWKHý XWRýPRGXODWHýRSWLRQýLVýVHOHFWHGñýWKHýSULQWHUýZLOOýDXWRPDWLFDOO\ýVHWýWKHýPRGXODWLRQ$

YROWDJHýWRýDFKLHYHýWKHýRSWLPXPýMHWýEUHDNXSï

(QVXUHýWKDWý5ROOLQJý3KDVHýLVýHQDEOHGýZKHQýSHUIRUPLQJýDQý$XWRýPRGXODWLRQï

3KDVHý&KDUJHýVHW

ëíé :KHQýWKHý3KDVHý KDUJHýVHWýRSWLRQýLVýVHOHFWHGñýWKHýYDOXHýFDQýEHýDGMXVWHGýXVLQJýWKHýrýRUýq&

NH\Vïýý7KHýGLVWDQFHýWKHýSKDVHýGHWHFWRUýLVýIURPýWKHýMHWýFDQýHIIHFWýWKHýYDOXHýUHTXLUHGýIRUýJRRG

SKDVLQJï

7KHýSKDVHýGHWHFWRUýVKRXOGýEHýDSSUR[LPDWHO\ýìýPPýIURPýWKHýLQNýMHWï
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3KDVHý2IIVHWý6HW

ëíè :KHQý WKHý 3KDVHý IIVHWý 6HWý RSWLRQý LVý VHOHFWHGý WKHý 3KDVLQJý GLDORJXHý ER[ý õ)LJý ììïäçôý LV2

GLVSOD\HGñýWKHý3KDVHýRIIVHWýõ6Lý÷ý0Lý ýäñý3Lý ýìëôýFDQýWKHQýEHýVHWýWRýDýYDOXHýEHWZHHQýíýDQGýìèï

)LJýììïäçýý3KDVLQJýGLDORJXHýER[

0DQXDOý3KDVH

ëíç (QDEOLQJýWKLVýIXQFWLRQýVHWVýWKHýSKDVHýDQJOHýWRýWKHýODVWýRQHýXVHGýDQGýVWRSVýSKDVLQJïýý7KLV

HIIHFWLYHO\ýIUHH]HVýWKHýGURSOHWVýZKHQýYLHZHGýDJDLQVWýWKHýSULQWKHDGý/('ï

3ULQWýFKDUJHýYDOXH

ëíæ 7KLVýIXQFWLRQýLVýXVHGýWRýDGMXVWýWKHýDPRXQWýRIýFKDUJHýDSSOLHGýWRýSULQWHGýGURSýLQýRUGHUýWRýDFKLHYH

RSWLPXPýSULQWýTXDOLW\ï

(+7ý5DQJHý6HW

ëíå 7KLVý IXQFWLRQýVHWVý WKHýXSSHUýDQGý ORZHUý OLPLWVýRIý WKHý(+7ýILHOGýVRý WKDWýJRRGýTXDOLW\ýSULQWý LV

DFKLHYHGýDWýDOOýFKDUDFWHUýKHLJKWýVHWWLQJVïýý,IýcýLVýSUHVVHGýZKHQýWKHý(+7ýUDQJHýLVýGLVSOD\HG

WKHQýWKHýYDOXHVýEHWZHHQýRQHýDQGýWHQýZLOOýEHýDXWRPDWLFDOO\ýFDOLEUDWHGï

(+7ý7ULSýOHYHOý6HW

ëíä 7KLVýFDOLEUDWHVýWKHýWULSýOHYHOýIRUýWKHý(+7ýFLUFXLWï
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,1.ý9,6&26,7<ý0($685(0(17

%HIRUHý WHVWLQJý YLVFRVLW\ñý HQVXUHý WKDWý WKHý SULQWHUý LVý DWý QRUPDOý RSHUDWLQJ
WHPSHUDWXUHï

ëìí 7RýPHDVXUHýWKHýYLVFRVLW\ýRIýWKHýLQNñýSURFHHGýDVýIROORZVã

ëìíïì 6HWýXSýWKHýV\ULQJHýYLVFRPHWHUýRYHUýDýEHDNHUýWKDWýFRQWDLQVýDýWKHUPRPHWHUï

ëìíïë 8VLQJýWKHýODUJHýV\ULQJHýVXSSOLHGñýGUDZýRXWýDWýOHDVWýçíýPOýRIýLQNýIURPýWKHýPL[HUýUHVHUYRLUï

ëìíïê &RYHUýWKHýYLVFRPHWHUýV\ULQJHýQR]]OHñýXVLQJýDýJORYHGýILQJHUñýDQGýILOOýXQWLOýWKHýLQNýLVýOHYHO

ZLWKýWKHýWRSýRIýWKHýV\ULQJHï

ëìíïé 8VLQJýDýVWRSZDWFKñýWLPHýWKHýIORZýRIýLQNýWKURXJKýWKHýYLVFRPHWHUýIURPýWKHýWLPHýZKHQýWKH

ILQJHUýLVýUHPRYHGýXQWLOýWKHýODVWýGURSýRIýLQNýIDOOVýIURPýWKHýQR]]OHï

ëìíïè 0DNHýDýQRWHýRIýWKHýWLPHñýDQGýDOVRýWKHýWHPSHUDWXUHýLQGLFDWHGýRQýWKHýWKHUPRPHWHUï

ëìíïç $SSO\ý WKHý WHPSHUDWXUHý FRPSHQVDWLRQý IDFWRUý õJLYHQý RQý WKHý JUDSKý VXSSOLHGýZLWKý WKH

YLVFRPHWHUôýWRýWKHýWLPHýUHFRUGHGýDQGýWUDFHýDýUHDGLQJýRQýWKHýPDLQý7LPHýYHUVXVý9LVFRVLW\

JUDSKýõVXSSOLHGýZLWKýWKHýYLVFRPHWHUôï

,IýWKHýWHPSHUDWXUHýFRPSHQVDWLRQýIDFWRUýLVýQRWýXVHGñýWKHýHQGýUHVXOWýFRXOG
EHýLQFRUUHFWýE\ýDVýPXFKýDVýéíøï

ëìíïæ 5HIHUýWRýWKHýWHPSHUDWXUHýYHUVXVýYLVFRVLW\ýJUDSKýWKDWýUHODWHVýWRýWKHýLQNýEHLQJýXVHGïýý7KH

JUDSKVýDUHýOLVWHGýDWý3DUDýëììï

ëìíïå 5HODWHýWKHýWHPSHUDWXUHýQRWHGýDWý3DUDýëìíïèýWRýWKHýKRUL]RQWDOýD[LVýRIýWKHýJUDSKïýý8VHýWKH

JUDSKýWRýFDOFXODWHýWKHýRSWLPXPýYLVFRVLW\ýõYHUWLFDOýD[LVôýIRUýWKHýLQNï

ëìíïä &RPSDUHýWKHýPHDVXUHGýYLVFRVLW\ýWRýWKHýRSWLPXPýYLVFRVLW\ýWRýGHWHUPLQHýZKHWKHUýWKH

YLVFRVLW\ýLVýKLJKýRUýORZï
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7HPSHUDWXUHîYLVFRVLW\ýJUDSKV

ëìì 7KHýIROORZLQJýSDJHVýFRQWDLQýWKHýWHPSHUDWXUHýYHUVXVýYLVFRVLW\ýJUDSKVïýý)RUýWKHýUDQJHýRIýLQNV

XVHGýLQýWKHýéííý6HULHVýSULQWHUVïýý7KHýJUDSKýWLWOHVýDUHýOLVWHGýEHORZã

ëììïì *UDSKýììïìýðý&,-ý(7ýêäìê*ýEOXHï

ëììïë *UDSKýììïëýðý&,-ý(7ýêäëé-ýEOXHï

ëììïê *UDSKýììïêýðý&,-ý(7ýêäéë-ýEODFNï

ëììïé *UDSKýììïéýðý&,-ý($ýêäèê$ýEODFNï

ëììïè *UDSKýììïèýðý&,-ý0.ýêäêå'ýFOHDUï

ëììïç *UDSKýììïçýðý&,-ý0.ýêäíç-ýJUHHQï

ëììïæ *UDSKýììïæýðý&,-ý0.ýêäí,'ýEODFNï

ëììïå *UDSKýììïåýðý&,-ý0$ýêäèç'ýYLROHWï

ëììïä *UDSKýììïäýðý&,-ý(7ýêäíæ$ýEODFNï

ëììïìí *UDSKýììïìíýðý&,-ýêäèå)ýHJJVKHOOýUHGï

ëììïìì *UDSKýììïììýðý&,-ý0.ýêäëç$ýEODFNï

ëììïìë *UDSKýììïìëýðý&,-ý0.ýêäìì(ýEODFNï

ëììïìê *UDSKýììïìêýðý&,-ý0.ýêäéé$ýEODFNï

ëììïìé *UDSKýììïìéýðý&,-ý0.ýêäíê)ýUHGï

ëììïìè *UDSKýììïìèýðý&,-ý0.ýêäíé*ýEOXHï

ëììïìç *UDSKýììïìçýðý&,-ý0.ýêäìé+ýWKHUPRï

ëììïìæ *UDSKýììïìæýðý&,-ý0.ýêäìè-ýEODFNï

ëììïìå *UDSKýììïìåýðý&,-ý0.ýêäìä&ýEODFNï

ëììïìä *UDSKýììïìäýðý&,-ý0.ýêäçç(ýWKHUPRï
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ëììïëí *UDSKýììïìçýðý&,-ý0.ýêäéí*ýEODFNýõ0Lôï

ëììïëì *UDSKýììïìæýðý&,-ý0.ýêäéê.ýZKLWHýõ3Lôï

ëììïëë *UDSKýììïìåýðý&,-ý0.ýêäéç&ý\HOORZýõ3Lôï

ëììïëê *UDSKýììïìäýðý&,-ý0.ýêäéä)ýEODFNýõ3Lôï

*UDSKýììïìýý7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý(7ýêäìê*ýEOXH
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*UDSKýììïëýý7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý(7ýêäëé-ýEOXH

*UDSKýììïêýý7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý(7ýêäëé-ýEODFN
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*UDSKýììïéýý7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý($ýêäèê$ýEODFN

*UDSKýììïèýý7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý0.ýêäêå'ýFOHDU
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*UDSKýììïçýý7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý0.ýêäíç-ýJUHHQ

*UDSKýììïæýý7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý0.ýêäíì'ýEODFN
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*UDSKýììïåýý7HPSHUDWXUHîYLVFRVLW\ýðý&,-ý0$ýêäèç'ýYLROHW

*UDSKýììïäýý7HPSHUDWXUHîYLVFRVLW\ý&,-ý(7ýêäíæ$ýEODFN
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìëïì

&217(176

3DUD 3DJH

éííý6(5,(6ý&,-ý35,17(5
ì +RZýWRýXVHýWKLVýSDUWVýOLVW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïê
é 2SWLRQDOýSDUWVýDQGýDFFHVVRULHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïê

25'(5,1*ý,1)250$7,21

7DEOH

ìëïì 2UGHULQJýLQIRUPDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïè
ìëïë 6WDQGýDQGýWUDIILFýOLJKWýV\VWHP ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïä
ìëïê 2SWLRQVýDQGýDFFHVVRULHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïìí
ìëïé 6RIWZDUH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïìì
ìëïè 'RFXPHQWDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïìì
ìëïç éííýVHULHVýSULQWHUýPDMRUýVXEðDVVHPEOLHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïìê
ìëïæ 7RSýPRXOGLQJýLQNýV\VWHPýFRPSRQHQWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïìè
ìëïå 7RSýPRXOGLQJñýNH\SDGýDQGý/&' ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïìæ
ìëïä %DIIOHýSODWHýDVVHPEO\ýõ6LýDQGý0Lô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïìä
ìëïìí %DIIOHýSODWHýDVVHPEO\ýõ3Lô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïëì
ìëïìì 3ULQWKHDGýDVVHPEO\ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïëê
ìëïìë %DVHýPRXOGLQJýDQGýFDELQHW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïëè
ìëïìê 0DLQVýSODWHýDVVHPEO\ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïëæ
ìëïìé ,QNýV\VWHP ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïëä
ìëïìè 0LVFHOODQHRXVýLWHPV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïêè

)LJ

ìëïì éííý6HULHVý&,-ýSULQWHU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïé
ìëïë 6WDQGýDQGýWUDIILFýOLJKWýV\VWHP ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïå
ìëïê éííýVHULHVýSULQWHUýPDMRUýVXEðDVVHPEOLHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïìë
ìëïé 7RSýPRXOGLQJýLQNýV\VWHPýFRPSRQHQWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïìé
ìëïè 7RSýPRXOGLQJñýNH\SDGýDQGý/&' ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïìç
ìëïç %DIIOHýSODWHýDVVHPEO\ýõ6LýDQGý0Lô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïìå
ìëïæ %DIIOHýSODWHýDVVHPEO\ýõ3Lô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïëí
ìëïå 3ULQWKHDGýDVVHPEO\ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïëë
ìëïä %DVHýPRXOGLQJýDQGýFDELQHW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïëé
ìëïìí 0DLQVýSODWHýDVVHPEO\ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïëç
ìëïìì ,QNýV\VWHP ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïëå
ìëïìë 0LVFHOODQHRXVýLWHPV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëïêé



6(&7,21ýìëýðý,//8675$7('ý3$576ý/,67

-XQýäå ,VVXHýëïì
3DJHýìëïë 3DUWý1Rïýêíçðíéííðìíê

7+,6ý3$*(ý,6ý,17(17,21$//<ý%/$1.



6(&7,21ýìëýðý,//8675$7('ý3$576ý/,67

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìëïê

éííý6(5,(6ý&,-ý35,17(5

+2:ý72ý86(ý7+,6ý3$576ý/,67

ì )LJXUHýìëïìýDQGýWKHýDVVRFLDWHGýWDEOHýJLYHýRUGHULQJýLQIRUPDWLRQýIRUýWKHýéííý6HULHVý&,-ýSULQWHUVï
)LJXUHýìëïëýDQGý7DEOHýìëïëýJLYHýGHWDLOVýRIýWKHý6WDQGýDQGý7UDIILFý/LJKWý6\VWHPï

ë )LJXUHýìëïêýVKRZVýWKHýPDMRUýVXEðDVVHPEOLHVýRIýWKHýéííý6HULHVý&,-ýSULQWHUïý7KHýDVVRFLDWHG
WDEOHýOLVWVýWKHýVXEðDVVHPEOLHVñýDQGýUHIHUVýWKHýUHDGHUýRXWýWRýWKHýUHOHYDQWýGHWDLOHGýSDUWVýOLVWï

ê :KHUHýDýFRPSRQHQWýLVýQRWýLOOXVWUDWHGñýWKHýOHWWHUVý¨1,©ýDSSHDUýLQýFROXPQýõìôýDJDLQVWýWKHýOLQHýHQWU\
IRUýWKHýLWHPï

237,21$/ý3$576ý$1'ý$&&(6625,(6

é 7DEOHVý ìëïêñý ìëïéý DQGý ìëïèý JLYHý OLVWVý RIý RSWLRQDOý SDUWVý DQGý DFFHVVRULHVñý VRIWZDUHý DQG
GRFXPHQWDWLRQïýý7KHUHýDUHýQRýLOOXVWUDWLRQVýDVVRFLDWHGýZLWKýWKHVHýWDEOHVï



6(&7,21ýìëýðý,//8675$7('ý3$576ý/,67

-XQýäå ,VVXHýëïì
3DJHýìëïé 3DUWý1Rïýêíçðíéííðìíê

)LJýìëïìýýéííý6HULHVý&,-ýSULQWHU



6(&7,21ýìëýðý,//8675$7('ý3$576ý/,67

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìëïè

25'(5,1*ý,1)250$7,21

7$%/(ýìëïìýý25'(5,1*ý,1)250$7,21

6HULDO 3DUWýQXPEHU 'HVFULSWLRQ 5HPDUNV
õìô õëô õêô õéô

ì ð éèíý6Lý&,- 6HHý1RWHýìý÷ýë

ëííðíéèíðìíì üý(QJOLVKýNH\SDG

ëííðíéèíðìíë üý(XURSHDQýNH\SDG

ëííðíéèíðìíê üý6FDQGLQDYLDQî7XUNLVKýNH\SDG

ëííðíéèíðìíé üý*UHHNýNH\SDG

ëííðíéèíðìíç üý5XVVLDQî8NUDQLDQýNH\SDG

ëííðíéèíðìíæ üý%XOJDULDQýNH\SDG

ëííðíéèíðìíå üý&]HFKî+XQJDULDQýNH\SDG

ëííðíéèíðìíä üý3ROLVKî/DWYLDQî/LWKXDQLDQýNH\SDG

ëííðíéèíðììì üý.RUHDQýNH\SDG

ë ð éçíý6Lý&,- 6HHý1RWHýìý÷ýë

ëííðíéçíðìíì üý(QJOLVKýNH\SDG

ëííðíéçíðìíë üý(XURSHDQýNH\SDG

ëííðíéçíðìíê üý6FDQGLQDYLDQî7XUNLVKýNH\SDG

ëííðíéçíðìíé üý*UHHNýNH\SDG

ëííðíéçíðìíè üý-DSDQHVHýNH\SDG

ëííðíéçíðìíç üý5XVVLDQî8NUDQLDQýNH\SDG

ëííðíéçíðìíæ üý%XOJDULDQýNH\SDG

ëííðíéçíðìíå üý&]HFKî+XQJDULDQýNH\SDG

ëííðíéçíðìíä üý3ROLVKî/DWYLDQî/LWKXDQLDQýNH\SDG

ëííðíéçíðììí üý$UDELFî)DUVLýNH\SDG

ëííðíéçíðììì üý.RUHDQýNH\SDG

ê ð éçíý0Lý&,- 6HHý1RWHýìý÷ýë

ëííðíéçìðìíì üý(QJOLVKýNH\SDG

ëííðíéçìðìíë üý(XURSHDQýNH\SDG

ëííðíéçìðìíê üý6FDQGLQDYLDQî7XUNLVKýNH\SDG

ëííðíéçìðìíé üý*UHHNýNH\SDG
õ&RQWLQXHGô
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7$%/(ýìëïìýý25'(5,1*ý,1)250$7,21ýõ&RQWLQXHGô

6HULDO 3DUWýQXPEHU 'HVFULSWLRQ 5HPDUNV
õìô õëô õêô õéô

é ð éçíý3Lý&,-ãý<HOORZîEODFNýLQN 6HHý1RWHýìý÷ýë

ëííðíéçëðìíì üý(QJOLVKî86$ýNH\SDG

ëííðíéçëðìíë üý(XURSHDQýNH\SDG

ëííðíéçëðìíê üý6FDQGLQDYLDQî7XUNLVKýNH\SDG

ëííðíéçëðìíé üý*UHHNýNH\SDG

è ð éçíý3Lý&,-ãý:KLWHýLQN 6HHý1RWHýìý÷ýë

ëííðíéçêðìíì üý(QJOLVKî86$ýNH\SDG

ëííðíéçêðìíë üý(XURSHDQýNH\SDG

ëííðíéçêðìíê üý6FDQGLQDYLDQî7XUNLVKýNH\SDG

ëííðíéçêðìíé üý*UHHNýNH\SDG



6(&7,21ýìëýðý,//8675$7('ý3$576ý/,67

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìëïæ

,QNýW\SH ,QNýW\SH ,QNýW\SH
õ6Lý0RGHOVô õ0Lý0RGHOVô õ3Lý0RGHOVô

õèô õçô õæô

0.ýêäíì'ýõ%ODFNô 0.ýêäéê.ýõ:KLWHô

0.ýêäíê)ýõ5HGô 0.ýêäéí*ýõ%ODFNô 0.ýêäéç&ýõ<HOORZô

0.ýêäíé*ýõ%OXHô 0.ýêäéä)ýõ%ODFNô

0.ýêäíç-ýõ*UHHQô

(7ýêäíæ$ýõ%ODFNô

0.ýêäìì(ýõ%ODFNô

(7ýêäìê*ýõ%OXHô

0.ýêäìé+ýõ7KHUPRô

0.ýêäìè-ýõ%ODFNô

0.ýêäìä&ýõ%ODFNô

(7ýêäëé-ýõ%OXHô

0.ýêäëé$ýõ%ODFNô
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìëïä

7$%/(ýìëïëý67$1'ý$1'ý75$)),&ý/,*+7ý6<67(0

6HULDOî 3DUWýQXPEHU 'HVFULSWLRQ 4W\ 5HPDUNV
)LJýUHIï
õìô õëô õêô õéô õèô

)LJýìëïë

ì ëííðíêäíðììæ 7UDIILFýOLJKWýV\VWHP ì

1, ìííðíêæíðìéæ 7UDIILFýOLJKWýFDEOHýDVVHPEO\ ì 5HTXLUHGýIRU
XVHýZLWK
6HULDOýì

ë ëííðíêäíðììé 6WDQG ì

1, èííðííéåðìëë /RFNDEOHýFDVWRU é 2SWLRQ
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-XQýäå ,VVXHýëïì
3DJHýìëïìí 3DUWý1Rïýêíçðíéííðìíê

7$%/(ýìëïêý237,216ý$1'ý$&&(6625,(6

6HULDO 3DUWýQXPEHU 'HVFULSWLRQ 5HPDUNV
õìô õëô õêô õéô

ì ëííðííéëðííè 3KRWRFHOOýDVVHPEO\ýêïèP

ë ëííðííéëðííç 3KRWRFHOOýDVVHPEO\ýçïèP ýýýý

ê èííðííæìðììë ëéý9ýè:ýVSDUHýEXOEV

é èëæðíííìðìëç ëèííý335ýVKDIWýHQFRGHU

è èëæðíííìðìëæ èíííý335ýVKDIWýHQFRGHU

ç èëæðíííìðìëå ëííýPPýPHDVXULQJýZKHHO

æ èëæðíííìðìëä 'LDSKUDJPýFRXSOLQJ

å èëæðíííìðìêí )ODQJHýDGDSWRUýSODWH

ä èëæðíííìðìêì $QJOHýEUDFNHW

ìí èëæðíííìðìêë êý0ýFDEOH

ìì èëæðíííìðìêê èý0ýFDEOH

ìë ëííðíêäíðììë ([SDQVLRQýERDUG 6HHý1RWH

ìê èííðííäåðêêæ 0RGHP 6HHý1RWH

ìê ìííðíêæíðìéì 56éåèîVHQVRUýFDEOHýDVVHPEO\

ìé ìííðíêæíðìæè 5-ììý&RQQHFWRUýDVVHPEO\ 6HHý1RWHýýý

ìé ìííðíêæíðìèí 3KRWRFHOOýMXPSHUýDVVHPEO\ 6HHý1RWH

ìè ìííðíêæíðìèì 6KDIWýHQFRGHUýMXPSHUýDVVHPEO\ 6HHý1RWH

ìç ìííðíêæíðìèæ /$1ýMXPSHUýDVVHPEO\ 6HHý1RWH

ìæ ìííðíêæíðìèå 56ëêëýMXPSHUýDVVHPEO\ 6HHý1RWH

ìå ìííðíêæíðìèç 0RGHPýFDEOHýDVVHPEO\ 6HHý1RWH

ìä ìííðíêæíðìéå 5,'îëíP$ýFDEOHýDVVHPEO\ 6HHý1RWH

ëí ìííðíêæíðìéä 06*ý6HOHFWî2SWRýFDEOHýDVVHPEO\ 6HHý1RWH

ëì ìííðíêæíðìèë 9ROWðIUHHýUHOD\ýFDEOHýDVVHPEO\ 6HHý1RWH

ëë èííðííæçðìêé ',1ýFRQQHFWRUýFDS 6HHý1RWH

ëê èííðííêçðèæå êý:D\ý',1ýSOXJ

ëé èííðííêçðèåì éý:D\ý',1ýSOXJ

ëè èííðííêçðèåë èý:D\ý',1ýSOXJ

ëç èííðííêçðèææ çý:D\ý',1ýSOXJ

ëæ èííðííêçðèåê æý:D\ý',1ýSOXJ

ëå èííðííêçðèåé åý:D\ý',1ýSOXJ

ëä ëíéðíìíåðìíì 3ULQWKHDGýSRVLWLYHýDLUýNLW

6HHý6HFWLRQýììýIRUýLQVWDOODWLRQýLQIRUPDWLRQï
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìëïìì

7$%/(ýìëïéý*(1(5$/ý63$5(ý3$576ý$1'ý722/6

6HULDO 3DUWýQXPEHU 'HVFULSWLRQ 5HPDUNV
õìô õëô õêô õéô

ì ìííðêäííðëëë 3ULQWKHDGýFODPS $VýVXSSOLHGýZLWK
éííý6HULHVýXQLWV

ë èííðííæìðììë ëéý9ýèý:ýEXOE 7UDIILFýOLJKW

ê çëçðíìííðìëë 6DIHW\ýJORYHV èíýSDLUV

é çëçðíìííðíëå 6DIHW\ýVSHFWDFOHV

è èíêðíííìðìëë +DQGýFOHDQHUý ëèíýJ

ç çëçðíìííðíëä 3ODVWLFýEHDNHU ëèíýPO

æ èííðíììåðííì 3ODVWLFýV\ULQJH èíýPO

å èííðííäåðìåç :DVKýERWWOH ëèíýPO

ä çëçðíìííðíëå *ODVVýPDJQLILHU [ìí

ìí ëíìðíìííðííì 6\ULQJHýYLVFRPHWHU

ìì èíêðíííìðìäé ',1ýFRQQHFWRUýVSDQQHU

ìë ëíéðíëíåðìíì 3ULQWKHDGýFOHDUQLQJýEUXVK 3L

7$%/(ýìëïèý'2&80(17$7,21

6HULDO 3DUWýQXPEHU 'HVFULSWLRQ 5HPDUNV
õìô õëô õêô õéô

ì êíçðíéííðìíì éííý6HULHVý8VHUý*XLGHýý

ë êíçðíéííðìíë éííý6HULHVý2ZQHUý0DQXDO ýýý

ê êíçðíéííðìíê éííý6HULHVý7HFKQLFDOý5HIHUHQFHý0DQXDO ýýý

é êíçðêæííðììì éííý6HULHVý7HFKQLFDOý7UDLQLQJý0DQXDO

è êíåðíéèíðìíì éèíý6Lý'DWDý6KHHW

ç êíåðíéçíðìíì éçíý6Lý'DWDý6KHHW

æ êíåðíéçìðìíì éçíý0Lý'DWDý6KHHW

å êíåðíéçëðìíì éçíý3Lý'DWDý6KHHW
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìëïìê

7$%/(ýìëïçýýéííý6(5,(6ý35,17(5ý0$-25ý68%ð$66(0%/,(6

6HULDOî 3DUWýQXPEHU 'HVFULSWLRQ 4W\ 5HPDUNV
)LJýUHIï
õìô õëô õêô õéô õèô

)LJýìëïê

ì ð ì 7RSýPRXOGLQJýLQNýV\VWHP ð )LJýìëïé
FRPSRQHQWV

ë 7RSýPRXOGLQJñýNH\SDGýDQGý/&' )LJýìëïè

ë ð ì %DIIOHýSODWHýDVVHPEO\ýõ6Lý÷ý0Lô ì )LJýìëïç

ë %DIIOHýSODWHýDVVHPEO\ýõ3Lô ì )LJýìëïæ

ê ð 3ULQWKHDGýDVVHPEO\ ì )LJýìëïå

é ð ì %DVHýPRXOGLQJýDQGýFDELQHW ì )LJýìëïä

ð ë 0DLQVýSODWHýDVVHPEO\ ì )LJýìëïìí

è ð ,QNýV\VWHP ì )LJýìëïìì

ð ð 0LVFHOODQHRXVýLWHPV ð )LJýìëïìë
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-XQýäå ,VVXHýëïì
3DJHýìëïìé 3DUWý1Rïýêíçðíéííðìíê

)LJýìëïéýý7RSýPRXOGLQJýLQNýV\VWHPýFRPSRQHQWV
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìëïìè

7$%/(ýìëïæý723ý028/',1*ý,1.ý6<67(0ý&20321(176

6HULDOî 3DUWýQXPEHU 'HVFULSWLRQ 4W\ 5HPDUNV
)LJýUHIï
õìô õëô õêô õéô õèô

)LJýìëïé

ì èííðííêìðìåè 2ðULQJ ì

ë ìííðêäííðëæå ,QNýFDS ì

ê èííðííéìðìíì %XONKHDGýILWWLQJ ì

é ëííðíêäíðìíè 7RSýPRXOGýDVV\ ì

è ìííðíêæíðìçê ìéêíPPýVHDO ì

ç ìííðíêæíðììæ )LOOHUýKRXVLQJñýWRSðXS ì

æ ìííðêäííðëæç 7RSðXSýFDS ì

å èííðííäçðììç &OLS ë

ä ìííðêäííðëìí )ODWýVHDO ë

ìí ìííðíêæíðììç )LOOHUýKRXVLQJñýLQN ì
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)LJýìëïèý7RSýPRXOGLQJñýNH\SDGýDQGý/&'
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìëïìæ

7$%/(ýìëïåýý723ý028/',1*ñý.(<3$'ý$1'ý/&'

6HULDOî 3DUWýQXPEHU 'HVFULSWLRQ 4W\ 5HPDUNV
)LJýUHIï
õìô õëô õêô õéô õèô

)LJýìëïè

ì ð .H\SDGýRYHUOD\V

ìííðííçíðìíì üý8.î86$ ì

ìííðííçìðìíì üý(XURSHDQ ì

ìííðííçëðìíì üý7XUNLVKî6FDQGLQDYLDQ ì

ìííðííçêðìíì üý*UHHN ì

ìííðííçéðìíì üý-DSDQHVH ì

ìííðííçèðìíì üý5XVVLDQî8NUDQLDQ ì

ìííðííççðìíì üý%XOJDULDQ ì

ìííðííçæðìíì üý&]HFKî6ORYDNLDQî+XQJDULDQ ì

ìííðííçåðìíì üý3ROLVKî/DWYLDQî/LWKXDQLDQ ì

ìííðííçäðìíì üý.RUHDQ ì

ìííðííæíðìíì üý$UDELFî)DUVL ì

ìííðííæìðìíì üý+HEUHZ ì

ë ìííðííèäðìíì .H\SDGýFLUFXLWýDVV\ ì

ê ëííðíêäíðìíç ëéíý[ýìëåý/&'ýSDQHOýDVV\ ì

é ìííðíêæíðìíå .H\SDGýSODWH ì

è ëííðíêäíðëëæ 'LVSOD\ýULEERQýFDEOH ì

ç ìííðêäííðëåè .H\SDGýSODWHýVHDO ì

æ ìííðíêæíðìçí .H\SDGýH[WHQGHU ì

å èííðííäéðêíì 0èý[ýèýJUXEVFUHZ é
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3DJHýìëïìå 3DUWý1Rïýêíçðíéííðìíê

)LJýìëïçýý%DIIOHýSODWHýDVVHPEO\ýõ6LýDQGý0Lô



6(&7,21ýìëýðý,//8675$7('ý3$576ý/,67

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìëïìä

7$%/(ýìëïäýý%$))/(ý3/$7(ý$66(0%/<ýõ6LýDQGý0Lô

6HULDOî 3DUWýQXPEHU 'HVFULSWLRQ 4W\ 5HPDUNV
)LJýUHIï
õìô õëô õêô õéô õèô

)LJýìëïç ð %DIIOHýSODWHýDVVHPEO\ýFRPSULVLQJã 6LýDQGý0L

ì èííðííææðìåé ëíPPý3&%ýVWDQGðRII é

ë èííðííææðìæç ìåPPý3&%ýVWDQGðRII ç

ê èííðííææðìæä ìíPPý3&%ýVWDQGðRII ç

é ëííðíêäíðìíë 368ýðýåíýZDWWýZLWKýFRYHU ì

è èííðííçæðììç +LJKýYROWDJHýODEHO ì

ç éííðíííäðëçé 3RZHUýODEHO ì

æ ëííðíêäíðììì &38ýERDUG ì

å èííðííèêðêçê )ODVKýPHPRU\ý$0ëä)íéíðæí-& ë

ä ëííðíêäíðëìì ,î2ýERDUG ì

ìí ëííðíêäíðëêç ,QNýSXPSýPRWRUýGULYHUýERDUG ì

ìì ëííðíêäíðììë ([SDQVLRQýERDUGýõRSWLRQDOô ì
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)LJýìëïæýý%DIIOHýSODWHýDVVHPEO\ýõ3Lô
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìëïëì

7$%/(ýìëïìíýý%$))/(ý3/$7(ý$66(0%/<ýõ3,ô

6HULDOî 3DUWýQXPEHU 'HVFULSWLRQ 4W\ 5HPDUNV
)LJýUHIï
õìô õëô õêô õéô õèô

)LJýìëïæ ð %DIIOHýSODWHýDVVHPEO\ýFRPSULVLQJã 3L

ì èííðíííèðìêì 0êý[ýçý3DQý+Gý6Wïý6WOïý6FUHZ ìí

ë èííðíìëéðìíê 0êý6Wïý6WOïý(ï7ïý:DVKHU ìç

ê èííðííéëðììì &RSSHUýJURXQGýVWUDS ì

é ìííðíêæíðìëå %DIIOHýSODWH ì

è ëííðíêäíðìíë 368ýðýåíýZDWWýZLWKýFRYHU ì

ç èííðííçæðììè (DUWKýSRLQWýODEHO ì

æ èííðííçæðììç 3RZHUýODEHO ì

å ëííðíéçëðëëë /HYHOVýLQWHUIDFHýERDUG ì

ä ìííðíéçëðííæ /HYHOVýLQWHUIDFHýFRYHU ì

ìí ëííðíêäíðëìì &38ýERDUG ì

ìì èííðíííëðìíé 0éý6Wïý6WOïý+H[ý1XW ì

ìë èííðíìëéðìíé 0éý6Wïý6WOïý(ï7ïý:DVKHU ë

ìê ëííðíéçëðëëê ,QWHUIDFHýERDUGýKDUQHVVýVHW ì FîZý6HULDOýìæ

ìé èííðíííèðìéê 0éý[ýìíý3DQý+Gý6Wïý6WOïý6FUHZ ì

ìè ëííðíêäíðëêç ,QNýSXPSýPRWRUýGULYHUýERDUG ì

ìç ëííðíêäíðëìí ,î2ýERDUG ì

ìæ ð ,QWHUIDFHýERDUGýKDUQHVVýVHW ì 6HHýLWHPýìè

ìå èííðíííëðìíê 0êý6Wïý6WOïý1XW ç

ìä èííðííææðìæç 0êý[ýìåý6Wïý6WOïý3&%ýVWDQGðRII ìë

ëí õ èííðííççðìëì )XVHýèíýP$ñýIDVWýEORZ å

õ èííðííççðìçé )XVHýëèíýP$ñýIDVWýEORZ ì

ëì èííðííææðìæç 0êý[ýìíý6Wïý6WOïý3&%ýVWDQGðRII ç

ëë èííðííéåðììä ìîéýWXUQýIDVWHQHUýUHFHSWDFOH ê

ëê èííðííæåðìêê %OLQGý39&ýJURPPHW ì
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ý

)LJýìëïåýý3ULQWKHDGýDVVHPEO\
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,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìëïëê

7$%/(ýìëïììýý35,17+($'ý$66(0%/<

6HULDOî 3DUWýQXPEHU 'HVFULSWLRQ 4W\ 5HPDUNV
)LJýUHIï
õìô õëô õêô õéô õèô

)LJýìëïå ëííðíêäíðìíæ 6Lý3ULQWKHDGýDVVHPEO\

ëííðíéçìðëëæ 0Lý3ULQWKHDGýDVVHPEO\

ëííðíéçëðëëæ 3Lý3ULQWKHDGýDVVHPEO\

ì õ ìííðêäííðëéí )URQWýFRYHUýõ6LýDQGý3Lô ì

õ ìííðíéçìðííê )URQWýFRYHUýõ0Lô ì

ë ìííðêäííðëêæ /LGýVZLWFKýVWULNHU ë

ê ëííðêäííðìêè &KDUJHýHOHFWURGHî/('ýDVV\ ì

é õ ëííðêäííðëíç 1R]]OHýDVVHPEO\ýõ6Lô ì

õ ëííðíéçìðììç 1R]]OHýDVVHPEO\ýõ0Lô ì

õ ëííðíéçëðììç 1R]]OHýDVVHPEO\ýõ3Lô ì

è ëííðêäííðëíå &RYHUýVZLWFKýDVV\ ë

ç ìííðìçííðêëæ 7KXPEVFUHZ ì

æ èíìðíííëðììé 37)(ýWXEHýõ*UHHQô $î5

å ëííðíêäíðììê +HDGýKHDWHUýDVV\ ì

ä ìííðêäííðëçå *XWWHUýGHWHFW ì

ìí èííðííêìðìåí 2ðULQJýëèïåìý[ýêïèêý&6 ì

ìì èííðííììðìëì 0ëýèý[ýçý&VNýKGý6Wïý6Wïý6FUHZ ë

ìë ëííðíêäíðëíå éçíý6Lý8PELOLFDO ì

ìê ìííðêäííðëéê 5HDUýFRYHU ì

ìé ëííðêäííðëäå 3KDVHýGHWHFWRUýDVV\ ì

ìè õ ëííðêäííðëíæ (+7ýEORFNýDVV\ýõ6Lô ì

õ ëííðíéçìðììæ (+7ýEORFNýDVV\ýõ0Lô ì

õ ëííðíéçëðììæ (+7ýEORFNýDVV\ýõ3Lô ì

ìç ìííðêäííðìêè *XWWHUýVXSSRUWýSODWH ì

ìæ ìííðíêæíðëëí 1R]]OHýVHDOýõ6Lý÷ý3Lô ì

1, èíìðíííìðííé ìïçýEODFNýKHDWVKULQN $î5

1, èëëðííåíðëëç ëë0ý6ýUHVLVWRU ì

1, èíìðíííëðìêë &OHDUýKHDWVKULQN $î5

1, èííðííêëðííé êûýWLHýZUDSV $î5

1, èíìðíííìðìíì %ODFNýêïëýKHDWVKULQN $î5

1, èíìðíííìðìëë <HOORZýKHDWVKULQN $î5

1, èííðííêëðìíë 5HGýWLHýZUDS $î5

1, èíìðíííìðííë íéïåýEODFNýKHDWVKULQN $î5

1, èííðííéæðìíè 6ROYHQWýILOWHU ì

1, èííðííäèðìíç 7HPSHUDWXUHýVHQVRU ì

1, èíìðíííëðìêç &OHDUýKHDWVKULQN $î5
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6(&7,21ýìëýðý,//8675$7('ý3$576ý/,67

-XQýäå ,VVXHýëïì
3DJHýìëïëé 3DUWý1Rïýêíçðíéííðìíê

)LJýìëïäýý%DVHýPRXOGLQJýDQGýFDELQHW



6(&7,21ýìëýðý,//8675$7('ý3$576ý/,67

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìëïëè

7$%/(ýìëïìëýý%$6(ý028/',1*ý$1'ý&$%,1(7

6HULDOî 3DUWýQXPEHU 'HVFULSWLRQ 4W\ 5HPDUNV
)LJýUHIï
õìô õëô õêô õéô õèô

)LJýìëïä

ì èííðííéåðììæ ÚýWXUQýIDVWHQHU ê

ë èííðííéäðìíì ÚýWXUQýUHWDLQHU ç

ê èííðííéåðììä ÚýWXUQýUHFHSWDFOH ê

é õ ìííðíêæíðìëæ 2XWHUýFRYHUýõéçíýPRGHOVô ë

õ ìííðíéèíðìëæ 2XWHUýFRYHUýõéèíýPRGHOVô ë

è éííðíííäðìéè 5DWLQJýODEHO ì

ç éííðíííäðìêë &(ýODEHO ì

æ éííðíííäðëäè 2XWOHWýODEHO ì

å èííðííçæðììç +LJKýYROWDJHýZDUQLQJýODEHO ì

ä èííðííéåðììå ÚýWXUQýIDVWHQHU ê

ìí èííðííêçðéëä (+7ýPRGXOHýEODQNýMDFN ì

ìì èííðííêìðìåæ 6HDO ë

ìë èëíðíííëðìíé (+7ýPRGXOH ì

ìê ëííðíéçëðëëì ,QNýUHVHUYRLUýVWLUUHUýPRWRUýõ3Lô ì

ìé ìííðíêæíðìéí 0DLQýKDUQHVV ì

ìè ð 0DLQVýSODWHýDVV\ ì 6HHý)LJýìëïìí

ìç ëííðíêäíðëëê %DVHýPRXOGLQJýDVV\ ì

ìæ èííðíäíìðìêè åíý[ýåíýIDQ ì

ìå èííðíäíìðìëì )DQýILOWHUýDVV\ ì

ìä èííðíäíìðìëë )DQýILOWHUýHOHPHQW ì &RQWDLQV
ILQJHUýJXDUGñ
ILOWHUýFRYHU
DQGýILOWHU
HOHPHQW

ëí èííðíäíìðìëç 0HWDOOLFýILOWHUýJDX]H ì

ëì ìííðíêæíðìåë %DVHýPRXOGLQJýILOWHUýFRYHU ì

ëë ìííðíêæíðìçê 6HDO ì

ëê õ ìííðíéèíðìçç éèíý6LýEDGJH ì

õ ìííðíêæíðìçç éçíý6LýEDGJH ì

õ ìííðíéçìðìçç éçíý0LýEDGJH ì

õ ìííðíéçëðìçç éçíý3LýEDGJH ì

ëé ìííðìçííðêæê :LOOHWWýORJRýEDGJH ì

1, ìííðíêæíðìêä 3RZHUýFDEOHýDVVHPEO\ ì
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6(&7,21ýìëýðý,//8675$7('ý3$576ý/,67

-XQýäå ,VVXHýëïì
3DJHýìëïëç 3DUWý1Rïýêíçðíéííðìíê

)LJýìëïìíýý0DLQVýSODWHýDVVHPEO\



6(&7,21ýìëýðý,//8675$7('ý3$576ý/,67

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìëïëæ

7$%/(ýìëïìêýý0$,16ý3/$7(ý$66(0%/<

6HULDOî 3DUWýQXPEHU 'HVFULSWLRQ 4W\ 5HPDUNV
)LJýUHIï
õìô õëô õêô õéô õèô

)LJ
ìëïìí

ì ìííðíêæíðìéì 56éåèîSURGXFWýVHQVRUýFDEOHýDVVHPEO\ ì

ë ìííðíêæíðìéê 6KDIWýHQFRGHUýFDEOHýDVVHPEO\ ì

ê ìííðíêæíðìéë 56ëêëýFDEOHýDVVHPEO\ýõ1RWýéèíý6Lô ì

é èííðííæçðìêê %ODQNLQJýSOXJ ç

è èííðííåëðììä 0DLQVýVZLWFK ì

ç èííðííåëðìëí 0DLQVýVZLWFKýFRYHU ì

æ èííðííççðìêé )XVHýKROGHU ë

å èííðííççðìêä êïìè$ý+5&ý$î6ýIXVHV ë
RU

èííðííççðììä è$ý+5&ý$î6ýIXVHV ë

ä èííðííäæðììæ 0DLQVýLQOHWý,(&ýILOWHU ì

ìí èííðííæäðììí )XVHýKROGHUýERRW ë

1, ìííðíêæíðìêæ 0DLQVýERRWýJDVNHW ì

1, ìííðíêæíðìêç %RRWýUHWDLQHU ì

1, ìííðíêæíðìêè 0DLQVýFDEOHýERRW ì

1, èííðííéêðìíì 0DLQVýFDEOH ì

1, èííðííçæðììè (DUWKýV\PEROýODEHO ì
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6(&7,21ýìëýðý,//8675$7('ý3$576ý/,67

-XQýäå ,VVXHýëïì
3DJHýìëïëå 3DUWý1Rïýêíçðíéííðìíê

)LJýìëïììýý,QNýV\VWHP



6(&7,21ýìëýðý,//8675$7('ý3$576ý/,67

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìëïëä

7$%/(ýìëïìéýý,1.ý6<67(0

6HULDOî 3DUWýQXPEHU 'HVFULSWLRQ 4W\ 5HPDUNV
)LJýUHIï
õìô õëô õêô õéô õèô

)LJýìëïìì

ì èëæðíííìðìëè 3UHVVXUHýWUDQVGXFHU ì

ë èííðííêìðìçé 3UHVVXUHýWUDQVGXFHUýIURQWý2ðULQJ ì

ê èëìðíííìðìêè ,QNýYDOYH æ

é õ ëííðíêäíðìíé )06ýVLQJOHýKHDGýLQNýV\VWHPýõ6Lý÷ý0Lô ì

õ ëííðíéçëðëíé )06ýDVVHPEO\ýõ3Lô ì

è õ ëííðíêäíðììè /HYHOýGHWHFWýDVVHPEO\ýõ6Lý÷ý0Lô ë &RQWDLQVâ
GHWHFWRU
UHWDLQHUñý2ð
ULQJñýOHQVñ
VHQVRUýKROGHUñ
VSDFHUýWDEOH
DQGýOHQV
UHWDLQHU

õ ìííðíéçëðííç /HYHOýGHWHFWýSUREHýKROGHUýõ3Lô ë

ç ìííðíêæíðìèä /HYHOýGHWHFWýVHDO ë

æ ìííðíêæíðìíç 6ROYHQWîLQNýWDQN ë

å èêìðíííìðììë 6WLUUHUýEDUýõ3Lô ë

ä ëííðíéçëðëëí 0L[HUýWDQNýVWLUUHUýPRWRUýõ3Lô ì

ìí õ ëííðíêäíðìíå 3XPSýDVVHPEO\ý6Lñý0Lý÷ý3LýõEODFNý÷
õ \HOORZô ì

õ ìííðíéçëðíìä 3XPSýDVVHPEO\ýõ3LýõZKLWHôô ì

ìì ìííðíêæíðììì 3XPSýVHDOLQJýJDVNHW ì

ìë ëííðíêäíðììä )DQýIDLOXUHý3&%ýDVVHPEO\ ì

ìê èííðííéæðìíå êíýPLFURQýILOWHU ì

ìé õ èííðííéæðììå 0DLQýILOWHUýõ6Lý÷ý0Lô ì

õ èííðííéæðìëê 0DLQýILOWHUýõ3Lô ì

ìè ìííðíêæíðìêí 6ROYHQWýWDQNýPDQLIROG ì

ìç õ ìííðêäííðìåí 0DQLIROGýJDVNHWýõ6Lý÷ý0Lô ë

õ ìííðíêæíðëìë 0DQLIROGýJDVNHWýõ3Lô ë

ìæ èííðííìíðéèì 0èý[ýçýQ\ORQýVFUHZ æ

ìå ìííðíêæíðìëç )LOOHUýFRXSOLQJ ë

õ&RQWLQXHGô



1
2

3

4

NOTE ORIENTATION

6

5

7

8

12

13  

14

15,16

3

17

3

17

18

20
16,19 

18

21

10,11

9

8

6(&7,21ýìëýðý,//8675$7('ý3$576ý/,67

-XQýäå ,VVXHýëïì
3DJHýìëïêí 3DUWý1Rïýêíçðíéííðìíê

)LJýìëïììýý,QNýV\VWHP



6(&7,21ýìëýðý,//8675$7('ý3$576ý/,67

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìëïêì

7$%/(ýìëïìéýý,1.ý6<67(0ýõ&RQWLQXHGô

6HULDOî 3DUWýQXPEHU 'HVFULSWLRQ 4W\ 5HPDUNV
)LJýUHIï
õìô õëô õêô õéô õèô

)LJýìëïìì

ìä ìííðíêæíðìêì ,QNýPDQLIROG ì

ëí èííðíííåðìèë 0èý[ýëíýFDSýKHDGýVFUHZV å

ëì èííðííêìðëíì 3UHVVXUHýWUDQVGXFHUýUHDUý2ðULQJ ì

1, ëíéðíëìëðìíì )06ýOHYHOýVHQVRUýDVVHPEO\ ì &RQWDLQVñý2ð
ULQJñýOHQVñ
VHQVRUýKROGHU
DQGýOHQV
UHWDLQHU

1, ìííðíêäíðìêé 9HQWXULýDVVHPEO\ ì

1, ìííðíêæíðììë 3ULQWKHDGýIOXLGýFRQQHFWRU ì

1, èííðííêìðìæè éïæåý[ýìïæåý2ðULQJ ì

1, èííðííêìðììæ ìïæåý[ýìïæåý2ðULQJ

1, èííðííéìðëçè $ìýEDUE $î5 )LWWHGýWRýLQN
YDOYHVýõêô

1, èííðííëëðëìê $ìýEDUEýVHDOLQJýZDVKHU ì

1, ìííðíêæíðìíë 906ýUHVWULFWRUýEORFN

1, èííðííêìðìçè 906ýUHVWULFWRUý ì
2ðULQJñýìëïìý[ýìïçýPP

1, èííðííêìðìçç 906ýUHVWULFWRUý2ðULQJñýêïìý[ýìïçPP ì

1, ìííðêäííðìçç 6ROYHQWýPHWHUýIOXVKýFDS ì 2QýXQGHUVLGH
RIýVROYHQW
PDQLIROGýõìèô

1, ìííðêäííðìçå 6ROYHQWýPHWHUýIOXVKýFDSVXOH ì 2QýXQGHUVLGH
RIýVROYHQW
PDQLIROGýõìèô

1, èíìðíííëðìíì F§ýWXELQJýõFOHDUô ð ,QNýIHHGýSLSH
õSDUWýRI
XPELOLFDOô

1, èíìðíííëðììé F§ýWXELQJýõJUHHQýVWULSHô ð 8PELOLFDO
JXWWHUýSLSH

1, èíìðíííëðììê F§ýWXELQJýõEODFNýVWULSHô ð 8PELOLFDO
UHWXUQýSLSH

1, èíìðíííëðììè F§ýWXELQJýõ\HOORZýVWULSHô ð 8PELOLFDO

1, èíìðíííëðìêì çý[ýéý37)(ýWXELQJ ð )LWWHGýWRýILOWHUV

1, èííðííéìðììí )HVWRý7ðSLHFH ì

ý õ&RQWLQXHGô
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6(&7,21ýìëýðý,//8675$7('ý3$576ý/,67

-XQýäå ,VVXHýëïì
3DJHýìëïêë 3DUWý1Rïýêíçðíéííðìíê

)LJýìëïììýý,QNýV\VWHP



6(&7,21ýìëýðý,//8675$7('ý3$576ý/,67

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìëïêê

7$%/(ýìëïìéýý,1.ý6<67(0ýõ&RQWLQXHGô

6HULDOî 3DUWýQXPEHU 'HVFULSWLRQ 4W\ 5HPDUNV
)LJýUHIï
õìô õëô õêô õéô õèô

)LJýìëïìì

1, èííðííéæðìíç 6ROYHQWýPHWHUýåèýPLFURQýILOWHU ì 2QýXQGHUVLGH
RIýVROYHQW
PDQLIROGýõìèô

1, éííðíííäðëëí 9DSRXUýZDUQLQJýODEHO ì

1, éííðíííäðëìë ,1.î62/ýZDUQLQJýODEHO ì

1, èííðííåèðìéè /HYHOýVHQVHý,5 'HYLFHýRQO\

1, èííðííåèðìéç /HYHOýVHQVHý,5ýUHFHLYHU ì 'HYLFHýRQO\

1, ìííðíêæíðìæä /HYHOýVHQVHýNLW ì &RQWDLQVâýè
SDLUVý,5
HPLWWHUîUHFHLYHU
GHYLFHVýZLWK
FRORXUýFRGHG
IO\LQJýOHDGV
ILWWHG

1, ð 9DOYHýEODQNLQJýVFUHZ ì

1, ð 9DOYHýEODQNLQJýGLVF ì

1, ìííðíêæíðììê 3UHVVXUHýWUDQVGXFHUýPDQLIROG ì
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3

6(&7,21ýìëýðý,//8675$7('ý3$576ý/,67

-XQýäå ,VVXHýëïì
3DJHýìëïêé 3DUWý1Rïýêíçðíéííðìíê

)LJýìëïìëýý0LVFHOODQHRXVýLWHPV



6(&7,21ýìëýðý,//8675$7('ý3$576ý/,67

,VVXHýëïì -XQýäå
3DUWý1Rïýêíçðíéííðìíê 3DJHýìëïêè

7$%/(ýìëïìèý0,6&(//$1(286ý,7(06

6HULDOî 3DUWýQXPEHU 'HVFULSWLRQ 4W\ 5HPDUNV
)LJýUHIï
õìô õëô õêô õéô õèô

)LJýìëïìë

ì èììðèëííðìçì /HIWðKDQGýLQVHUW ì 3DFNLQJ
PDWHULDO

ë èììðèëííðìçë 5LJKWðKDQGýLQVHUW ì 3DFNLQJ
PDWHULDO

ê èììðèíííðììì &DUWRQ ì



6(&7,21ýìëýðý,//8675$7('ý3$576ý/,67

-XQýäå ,VVXHýëïì
3DJHýìëïêç 3DUWý1Rïýêíçðíéííðìíê



$33(1',;ý$ýðýéçíý6Lý0Nýë

,VVXHýìïí $SUýää
3DUWý1Rïýêíçðíéííðìíê 3DJHý$ïì

&217(176

3DUD 3DJH

ì ,QWURGXFWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï $ïë
ë 7RSýDQGýERWWRPýPRXOGLQJV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï $ïë
è .H\SDG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï $ïë
ä 3ULQWKHDGýDQGýXPELOLFDO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï $ïé
ìí 3ULQWKHDGýFRQQHFWLRQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï $ïé
ìì 6ROYHQWýUHGXFWLRQýV\VWHP ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï $ïæ

7DEOH

$ì 3DUWVýFKDQJHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï $ïå

)LJ

ì éçíý6Lý0Nýë ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï $ïê
ë éçíý6Lý0NýëýSULQWKHDG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï $ïè
ê 3ULQWKHDGýHOHFWULFVýDQGýLQNýV\VWHPýFLUFXLWýGLDJUDP ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï $ïç



$33(1',;ý$ýðýéçíý6Lý0Nýë

$SUýää ý,VVXHýìïí
3DJHý$ïë 3DUWý1Rïýêíçðíéííðìíê

,1752'8&7,21

ì 7KLVýDSSHQGL[ýWRýWKHýéííý6HULHVý7HFKQLFDOý0DQXDOýGHVFULEHVýWKHýGLIIHUHQFHVýEHWZHHQýWKHýéçí
6Lý0NýëýDQGýWKHýSUHYLRXVýPRGHOïýý7KHýFKDQJHVýDUHýOLVWHGýEHORZã

ìïì 7RSýDQGýERWWRPýPRXOGLQJVï

ìïë .H\SDGï

ìïê 3ULQWKHDGýDQGýXPELOLFDOï

ìïé 6ROYHQWýUHGXFWLRQýV\VWHPï

723ý$1'ý%27720ý028/',1*6

ë 7KHýéçíý6Lý0NýëýLVýILWWHGýZLWKýQHZýWRSýDQGýERWWRPýPRXOGLQJVýDVýVKRZQýLQý)LJXUHýìïýý7KHýWRS
PRXOGLQJýKDVýDýPRGLILHGýH[KDXVWýJULOOýõ)LJýìýõèôôýZKLFKýLVýILWWHGýZLWKýDýKRRGïýý7KHýKRRGýGLUHFWV
VROYHQWýODGHQýDLUýDZD\ýIURPýWKHýRSHUDWRUïýý7KHýWRSýPRXOGLQJýKDVýDOVRýEHHQýILWWHGýZLWKýWDEV
ZKLFKýPDNHýLWýHDVLHUýWRýDOLJQýZKHQýLWýLVýORZHUHGïýý7KHýQHZýWRSýPRXOGLQJýLVýDýGLUHFWýUHSODFHPHQW
IRUýWKHýSUHYLRXVýYHUVLRQýDQGýFDQýEHýILWWHGýWRýDOOýYHUVLRQVýRIýéííý6HULHVýSULQWHUVï

ê 7KHýQHZýERWWRPýPRXOGLQJýKDVýDýUHðGHVLJQHGýUHFHVVýLQýWKHýFHQWUHýRIýWKHýILOWHUýFRYHUýõêôï

é %RWKýPRXOGLQJVýKDYHýDýFRDWLQJýZKLFKýLVýPRUHýUHVLVWDQWýWRýVROYHQWýWKDQýSUHYLRXVýYHUVLRQVï

.(<3$'

è 7KHýNH\SDGýõ)LJýìýõìôôýRQýWKHýéçíý6Lý0NýëýLVýILWWHGýZLWKýWKUHHýVWDWXVý/('Výõëôïýý7KHý/('VýIROORZ
WKHýVHTXHQFHýRIýWKHýRSWLRQDOýWUDIILFýOLJKWVýGHVFULEHGýLQý6HFWLRQýèýRIýWKLVýPDQXDOïýý7KH\ýZLOOýJLYH
WKHýRSHUDWRUýDQýLQGLFDWLRQýWKDWýWKHýPDFKLQHýLVýSRZHUHGýXSñýHYHQýLIýWKHýEDFNOLJKWýVDYHUýIHDWXUH
KDVýFRPHýLQWRýRSHUDWLRQïýý7KHý/('VýVWDQGýSURXGýRIýWKHýNH\SDGýVRýWKDWýWKH\ýFDQýHDVLO\ýEHýVHHQ
IURPýDQ\ýDQJOHï

ç 7KHý QHZý NH\SDGý FDQý EHý ILWWHGý WRý DQ\ý H[LVWLQJýPDFKLQHý WKDWý KDVý Dý0Nëý ,î2ý ERDUGïý ý 7KH
PRGLILFDWLRQýLQYROYHVýFDUU\LQJýRXWýWKHýRSHUDWLRQVýEHORZã

çïì 5HSODFHýWKHýH[LVWLQJýNH\SDGýDQGýNH\SDGýSODWHýZLWKý0NëýLWHPVï

çïë )LWýDýNH\SDGý/('ýGULYHýFDEOHýEHWZHHQýWKHýQHZýNH\SDGýDQGýWKHý¨/('V©ýFRQQHFWRUýRQýWKH
,î2ýERDUGï

æ 1RýVRIWZDUHýFKDQJHVýDUHýQHFHVVDU\ýWRýRSHUDWHýWKHý/('VýRQýWKHýNH\SDGýDVýWKH\ýPLPLFýWKH
WUDIILFýOLJKWVýRXWSXWýRIýWKHý,î2ýERDUGï

å 6RPHýROGHUý0Nýëý,î2ýERDUGVýPD\ýFDXVHýWKHýNH\SDGý/('VýWRýEHýVOLJKWO\ýGLPPHUï
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ì .H\SDG é 3ULQWKHDG
ë 6WDWXVý/(' è 9HQWýKRRG
ê )LOWHUýFRYHU

)LJýìýýéçíý6Lý0Në



$33(1',;ý$ýðýéçíý6Lý0Nýë

$SUýää ý,VVXHýìïí
3DJHý$ïé 3DUWý1Rïýêíçðíéííðìíê

35,17+($'ý$1'ý80%,/,&$/

ä 7KHýéçíý6Lý0NýëýLVýILWWHGýZLWKýDýUHðGHVLJQHGýSULQWKHDGñýõ)LJýìýõéôôýFRQQHFWHGýWRýWKHýSULQWHUýYLD
DýVPRRWKýXPELOLFDOïýý7KHýQHZýFRPSRQHQWVýLQFRUSRUDWHýWKHýIROORZLQJýIHDWXUHVã

äïì 7KHýSULQWKHDGýWUD\ýõ)LJýëýõèôôýLVýFDVWýIURPýVWDLQOHVVýVWHHOýLQýRUGHUýWRýSURYLGHýDýPRUH
UXJJHGýDVVHPEO\ïýý7KLVýLQFOXGHVýDýIL[HGýHQGýSODWHýWRýSURWHFWýWKHýJXWWHUýZKHQýWKHýFRYHU
LVýUHPRYHGï

äïë $ýQHZýQR]]OHýFUDGOHýõëôýJLYHVýHDVLHUýDGMXVWPHQWýDQGýSUHYHQWVýWKHýMHWýIURPýGHYLDWLQJ
GXHýWRýFUHHSýDQGýLPSDFWï

äïê 7KHýXPELOLFDOýLVýVPRRWKýPDNLQJýLWýHDVLHUýWRýFOHDQâýLWýLVýPRUHýUHVLVWDQWýWRýGDPDJHýDQG
PRUHýIOH[LEOHï

äïé 7KHýUHDUýFRYHUýõêôýLVýVWDLQOHVVâýWKHýIURQWýFRYHUýõçôýLVýRSHQýDWýERWKýHQGVýPDNLQJýLWýHDVLHU
WRýFOHDQï

äïè 7KHý(+7ýEORFNýõéôýLQFRUSRUDWHVýDýVPDOOHUýGLDPHWHUýJXWWHUýõìôýWRýHQDEOHýWKHýXVHýRIýWKH
VROYHQWýUHGXFWLRQýV\VWHPýõVHHý3DUDýììôï

äïç 7KHýGLVWDQFHýEHWZHHQýWKHý(+7ýEORFNýDQGýWKHýHQGýRIýWKHýSULQWKHDGýKDVýEHHQýUHGXFHGñ
HQDEOLQJýWKHýWKURZýGLVWDQFHýWRýEHýLQFUHDVHGï

3ULQWKHDGýFRQQHFWLRQV

ìí )LJXUHýêýVKRZVýWKHýSULQWKHDGýHOHFWULFDOýDQGýLQNýV\VWHPýFRQQHFWLRQVïýý1RWHýWKDWýWKHýìëðZD\ýDQG
êðFRUHýFDEOHVýRQýWKHýSUHYLRXVýPRGHOVýKDYHýEHHQýUHSODFHGýE\ýDýVLQJOHýìèðZD\ýFDEOHïýý6RPH
RIýWKHýFRUHýLQVXODWLRQýFRORXUVýLQýWKHýìèðZD\ýFDEOHýGLIIHUýIURPýWKHýSUHYLRXVýSULQWKHDGýDVýIROORZVã

ìíïì &RQQHFWLRQýWRýKHDGýKHDWHUýõ%OXHôýLVýQRZý*UH\ýõZDVý%OXHôïý

ìíïë &RQQHFWLRQýWRýKHDGýKHDWHUýõ:KLWHôýLVýQRZý*UHHQî:KLWHýõZDVý:KLWHôï

ìíïê &RQQHFWLRQýWRýKHDGýKHDWHUýõ5HGôýLVýQRZý<HOORZî:KLWHýõZDVý5HGôï
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,VVXHýìïí $SUýää
3DUWý1Rïýêíçðíéííðìíê 3DJHý$ïè

ì *XWWHU é (+7ýEORFN
ë 1R]]OHýFUDGOH è 3ULQWKHDGýWUD\
ê 5HDUýFRYHU ç )URQWýFRYHU

)LJýëýýéçíý6Lý0Nýëý3ULQWKHDG



EARTH CABLES.

BLACK
PINK
RED
WHITE
BLUE

BLACK STRIPE TUBE

CLEAR TUBE

RED WIRE

ORANGE WIRE

PINK WIRE

BROWN WIRE

LED

BLACK

RED

BLACK

RED

NOZZLE ASSY.

PHASE DETECTOR / AMPLIFIER

EHT BLOCK ASSY.
0v BLACK WIRE

MODULATION WIRE

WHITE WIRE (LID SIGNAL)

CLEAR WIRE (SIGNAL)

VIOLET WIRE (LED ANODE)

BLUE WIRE (LED CATHODE)

GREEN WIRE (LID SWITCH)

YELLOW WIRE (GUTTER SIGNAL)

ORANGE WIRE (0v)

RED WIRE (-15v)

BROWN WIRE (+15v)

BLACK WIRE (GUTTER DETECT)

CHARGE WIRE

SCREEN FROM 15-WAY CABLE

EARTH WIRE

RED/WHITE WIRE (0v)

BLUE/WHITE WIRE (SENSOR OUTPUT)

YELLOW/WHITE WIRE (+5v)

GREEN/WHITE WIRE (+ve)

GREY WIRE (-ve)

HEAD HEATER ASSEMBLY
15

 W
A

Y
 C

A
B

LE

GREEN STRIPE TUBE (GUTTER)

YELLOW STRIPE TUBE (D SPEC)

RED WIRE (EHT)

BLACK STRIPE TUBE (RETURN)

CLEAR TUBE (FEED)

EHT RESISTOR

LED SWITCH

$33(1',;ý$ýðýéçíý6Lý0Nýë

$SUýää ý,VVXHýìïí
3DJHý$ïç 3DUWý1Rïýêíçðíéííðìíê

)LJýêýý3ULQWKHDGýHOHFWULFVýDQGýLQNýV\VWHPýFLUFXLWýGLDJUDP



$33(1',;ý$ýðýéçíý6Lý0Nýë

,VVXHýìïí $SUýää
3DUWý1Rïýêíçðíéííðìíê 3DJHý$ïæ

62/9(17ý5('8&7,21ý6<67(0

ìì 7KHý éçíý 6Lý 0Ný ëý LVý ILWWHGý ZLWKý Dý VROYHQWý UHGXFWLRQý V\VWHPý ZKLFKý FXWVý VROYHQWý XVDJHý E\
DSSUR[LPDWHO\ýèíøïýý7KHýJXWWHUýYDOYHýLVýVZLWFKHGýRQýDQGýRIIýGXULQJýSULQWLQJñýKDOYLQJýWKHýDLU
VXFNHGýLQýDWýWKHýJXWWHUýDQGýWKXVýUHGXFLQJýWKHýVROYHQWýORVWýWKURXJKýWKHýLQNýV\VWHPýEUHDWKHUï
7KLVýUHGXFHVýVROYHQWýRGRXUýGXULQJýSULQWLQJï

ìë ,QýRUGHUýWKDWýJXWWHUýVXFWLRQýLVýQRWýFRPSURPLVHGýDWýORZýDPELHQWýWHPSHUDWXUHVñýZKHUHýVROYHQW
FRQVXPSWLRQýLVýOHVVýRIýDýSUREOHPñýWKHýYDOYHýSXOVLQJýLVýLQKLELWHGýDWýLQNýWHPSHUDWXUHVýRIýOHVVýWKDQ
ëí &ýõìí &ýDPELHQWýIRUýVWDELOLVHGýPDFKLQHôïýý7KHýYDOYHýSXOVLQJýLVýDOVRýLQKLELWHGýZKHQýWKHý(+7R ý R

LVýQRWýVZLWFKHGýRQïýý)XOOýVXFWLRQýLVýWKHUHIRUHýSURYLGHGýXQGHUýWKHýIROORZLQJýFRQGLWLRQVã

ìëïì 1R]]OHýIOXVKLQJï

ìëïë &OHDQýDQGý4XLFNýMHWýVKXWðGRZQVï

ìëïê +HDGýFOHDQLQJýõLHýZKHQýWKHýSULQWKHDGýFRYHUýLVýUHPRYHGôï

ìëïé 'XULQJýMHWýVWDUWýDQGýKHDGýSXUJHýRSHUDWLRQVï

ìê $Qý H[LVWLQJý PDFKLQHý FDQý EHý ILWWHGý ZLWKý Dý VROYHQWý UHGXFWLRQý V\VWHPý E\ý FDUU\LQJý RXWý WKH
PRGLILFDWLRQVýOLVWHGýEHORZã

ìêïì ,QVWDOOýDý0Nýëý,î2ýERDUGýõXQOHVVýDOUHDG\ýILWWHGôï

ìêïë )LWýDýPRWRUýFRQWUROý3&%ýZLWKýJXWWHUýYDOYHýGULYHUï

ìêïê 8SJUDGHýWKHýVRIWZDUHï

ìêïé )LWý9DOYHý,QKLELWýDQGý9DOYHý'ULYHUýKDUQHVVHVï

ìêïè )LWýDýQHZýJXWWHUýYDOYHýõUHFRJQLVDEOHýE\ýLWVýEODFNýEDVHýPRXOGLQJôï

ìêïç )LWýDýQHZý(+7ýEORFNýZLWKýDýVPDOOHUýGLDPHWHUýJXWWHUýHQWUDQFHï

ìé 7KHýQHZýPRWRUýGULYHý3&%ýDOVRýLQFRUSRUDWHVýDý+LWýDQGý'URSýGULYHUýRQýWKHýIHHGýYDOYHïýý7KLV
FLUFXLWýUHGXFHVýWKHýIHHGýYDOYHýVROHQRLGýYROWDJHýWRýDSSUR[LPDWHO\ýìëýYROWVýDIWHUýWKHýYDOYHýKDV
RSHQHGïý ý7KLVýUHGXFHVýYDOYHýKHDWLQJýDQGýHQDEOHVýWKHýéçíý6Lý0NýëýWRýEHýXVHGý LQýDPELHQW
WHPSHUDWXUHVýRIýXSýWRýéè &ïR



$33(1',;ý$ýðýéçíý6Lý0Nýë

$SUýää ý,VVXHýìïí
3DJHý$ïå 3DUWý1Rïýêíçðíéííðìíê

7$%/(ý$ìýý3$576ý&+$1*(6

5HI 3Wý1Rï 'HVFULSWLRQ 4W\ $SSOLFDELOLW\ 5HPDUNV

0Nýì 0Nýë

7DEOHýìëïì ëííðíéçíðìíì (QJOLVKýNH\SDGýõ0Nýìô ì 7 ;

ëííðíéçèðìíì (QJOLVKýNH\SDGýõ0Nýëô ì 7 7

ëííðíéçíðìíë (XURSHDQýNH\SDGýõ0Nýìô ì 7 ;

ëííðíéçèðìíë (XURSHDQýNH\SDGýõ0Nýëô ì 7 7

ëííðíéçíðìíê 6FDQGLQDYLDQî7XUNLVKýNH\SDGý
õ0Nýìô ì 7 ;

ëííðíéçèðìíê 6FDQGLQDYLDQî7XUNLVKýNH\SDGý
õ0Nýëô ì 7 7

ëííðíéçíðìíé *UHHNýNH\SDGýõ0Nýìô ì 7 ;

ëííðíéçèðìíé *UHHNýNH\SDGýõ0Nýëô ì 7 7

ëííðíéçíðìíè -DSDQHVHýNH\SDGýõ0Nýìô ì 7 ;

ëííðíéçèðìíè -DSDQHVHýNH\SDGýõ0Nýëô ì 7 7

ëííðíéçíðìíç 5XVVLDQî8NUDQLDQýNH\SDGýõ0Nýìô ì 7 ;

ëííðíéçèðìíç 5XVVLDQî8NUDQLDQýNH\SDGýõ0Nýëô ì 7 7

ëííðíéçíðìíæ %XOJDULDQýNH\SDGýõ0Nýìô ì 7 ;

ëííðíéçèðìíæ %XOJDULDQýNH\SDGýõ0Nýëô ì 7 7

ëííðíéçíðìíå &]HFKî+XQJDULDQýNH\SDGýõ0Nýìô ì 7 ;

ëííðíéçèðìíå &]HFKî+XQJDULDQýNH\SDGýõ0Nýëô ì 7 7

ëííðíéçíðìíä 3ROLVKî/DWYLDQî/LWKXDQLDQýNH\SDG
õ0Nýìô ì 7 ;

ëííðíéçèðìíä 3ROLVKî/DWYLDQî/LWKXDQLDQýNH\SDG
õ0Nýëô ì 7 7

ëííðíéçíðììí $UDELFî)DUVLýNH\SDGýõ0Nýìô ì 7 ;

ëííðíéçèðììí $UDELFî)DUVLýNH\SDGýõ0Nýëô ì 7 7

ëííðíéçíðììì .RUHDQýNH\SDGýõ0Nýìô ì 7 ;

ëííðíéçèðììì .RUHDQýNH\SDGýõ0Nýëô ì 7 7

ëííðíéçèðììë +HEUHZýNH\SDGýõ0Nýëô ì ; 7

ëííðíéçèðììê &KLQHVHýNH\SDGýõ0Nýëô ì ; 7

õ&RQWLQXHGô



$33(1',;ý$ýðýéçíý6Lý0Nýë

,VVXHýìïí $SUýää
3DUWý1Rïýêíçðíéííðìíê 3DJHý$ïä

7$%/(ý$ìýý3$576ý&+$1*(6ýõ&RQWLQXHGô

5HI 3Wý1Rï 'HVFULSWLRQ 4W\ $SSOLFDELOLW\ 5HPDUNV

0Nýì 0Nýë

7DEOHýìëïæ

é ëííðíêäíðìíè 7RSýPRXOGýDVV\ýõ0Nýìô ì 7 ;

ëííðíêäíðëéå 7RSýPRXOGýDVV\ýõ0Nýëô ì 7 ,IýYHQWýSODWHýLV6HH
UHPDUNV DOVRýFKDQJHG

è ìííðíêæíðìçê ìéêíýPPýVHDOýõ0Nýìô ì 7 ;

ìííðíêæíðìäí ìéêíýPPýVHDOýõ0Nýëô ì 7 7

èïì èííðííäåðìíê 7ýPROOýVWULSýèêíýPP ì ; 7 1RWýLOOXVWUDWHG

7DEOHýìëïå

ì .H\SDGýRYHUOD\V

ìííðííçíðìíì 8.î86$ýõ0Nýìô ì 7 ;

ìííðíéæíðìêå 8.î86$ýõ0Nýëô ì 7 7

ìííðííçìðìíì (XURSHDQýõ0Nýìô ì 7 ;

ìííðíéæíðìçæ (XURSHDQýõ0Nýëô ì 7 7

ìííðííçëðìíì 7XUNLVKî6FDQGLQDYLDQýõ0Nýìô ì 7 ;

ìííðíéæíðìçå 7XUNLVKî6FDQGLQDYLDQýõ0Nýëô ì 7 7

ìííðííçêðìíì *UHHNýõ0Nýìô ì 7 ;

ìííðíéæíðìçä *UHHNýõ0Nýëô ì 7 7

ìííðííçéðìíì -DSDQHVHýõ0Nýìô ì 7 ;

ìííðíéæíðìæí -DSDQHVHýõ0Nýëô ì 7 7

ìííðííçèðìíì 5XVVLDQî8NUDQLDQýõ0Nýìô ì 7 ;

ìííðíéæíðìæì 5XVVLDQî8NUDQLDQýõ0Nýëô ì 7 7

ìííðííççðìíì %XOJDULDQýõ0Nýìô ì 7 ;

ìííðíéæíðìæë %XOJDULDQýõ0Nýëô ì 7 7

ìííðííçæðìíì &]HFKî6ORYDNLDQî+XQJDULDQý
õ0Nýìô ì 7 ;

ìííðíéæíðìæê &]HFKî6ORYDNLDQî+XQJDULDQý
õ0Nýëô ì 7 7

ìííðííçåðìíì 3ROLVKî/DWYLDQî/LWKXDQLDQýõ0Nýìô ì 7 ;

ìííðíéæíðìæé 3ROLVKî/DWYLDQî/LWKXDQLDQýõ0Nýëô ì 7 7

ìííðííçäðìíì .RUHDQýõ0Nýìô ì 7 ;

ìííðíéæíðìæè .RUHDQýõ0Nýëô ì 7 7

ìííðííæíðìíì $UDELFî)DUVLýõ0Nýìô ì 7 ;

õ&RQWLQXHGô



$33(1',;ý$ýðýéçíý6Lý0Nýë

$SUýää ý,VVXHýìïí
3DJHý$ïìí 3DUWý1Rïýêíçðíéííðìíê

7$%/(ý$ìýý3$576ý&+$1*(6ýõ&RQWLQXHGô

5HI 3Wý1Rï 'HVFULSWLRQ 4W\ $SSOLFDELOLW\ 5HPDUNV

0Nýì 0Nýë

7DEOHýìëïå

ë ìííðííèäðìíì .H\SDGýFLUFXLWýDVV\ýõ0Nýìô ì 7 ;

ìííðíéæíðìêæ .H\SDGýFLUFXLWýDVV\ýõ0Nýëô ì 7 7

ìííðíéæíðìæç $UDELFî)DUVLýõ0Nýëô ì 7 7

ìííðííæìðìíì +HEUHZýõ0Nýìô ì 7 ;

ìííðíéæíðìææ +HEUHZýõ0Nýëô ì 7 7

ìííðíéæíðìæå 7DLZDQHVHýõ0Nýëô ì ; 7

é ìííðíêæíðìíå .H\SDGýSODWHýõ0Nýìô ì 7 ;

ìííðíêæíðëêè .H\SDGýSODWHýõ0Nýëô ì 7 7

ç ìííðêäííðëåè .H\SDGýSODWHýVHDOýõ0Nýìô ì 7 ;

ìííðíêæíðìçè .H\SDGýSODWHýVHDOýõ0Nýëô ì 7 7

ä ìííðíêæíðëéä /('ýKDUQHVVýõ0Nýëô ì ; 7 1RWýLOOXVWUDWHG

7DEOHýìëïä 7 ;

ä ëííðíêäíðëìì ,î2ýERDUGýõ0Nýìô ì 7 ;

ëííðíêäíðëèí ,î2ýERDUGýõ0Nýëô ì 7 7

ìí ëííðíêäíðëêç ,QNýSXPSýPRWRUýGULYHUýERDUGý
õ0Nýìô ì 7 ;

ëííðíêäíðëéæ ,QNýSXPSýPRWRUýGULYHUýERDUGý
õ0Nýëô ì 7 7

ìë ìííðíêæíðëéæ +DUQHVVýNLWýõ0Nýëô ì 1RWýLOOXVWUDWHG

ìê ëííðíêäíðìéæ 0RWRUýFRQWUROýERDUG ì 7 7 3UHYLRXVO\
VXSSOLHGýZLWK
,î2ýERDUG

7DEOH
ìëïìì

ì ìííðêäííðëéí )URQWýFRYHUýõ6LýDQGý3Lô ì 7 ;

ìííðíéçìðííê )URQWýFRYHUýõ0Lô ì 7 ;

ìííðíêæíðìäç )URQWýFRYHUýõ0Nýëô ì ; 7

é ëííðêäííðëíç 1R]]OHýDVV\ýõ6Lô ì 7 ;

ëííðíéçìðììç 1R]]OHýDVV\ýõ0Lô ì 7 ;

ëííðíéçëðììç 1R]]OHýDVV\ýõ3Lô ì 7 ;

ëííðíêäíðëéì 1R]]OHýDVV\ýõ0Nýëô ì 7 7

è ëííðêäííðëíå &RYHUýVZLWFKýDVV\ýõ0Nýìô ì 7 ;

ëííðíêäíðëêè &RYHUýVZLWFKýDVV\ýõ0Nýëô ì 7 7

õ&RQWLQXHGô



$33(1',;ý$ýðýéçíý6Lý0Nýë

,VVXHýìïí $SUýää
3DUWý1Rïýêíçðíéííðìíê 3DJHý$ïìì

7$%/(ý$ìýý3$576ý&+$1*(6ýõ&RQWLQXHGô

5HI 3Wý1Rï 'HVFULSWLRQ 4W\ $SSOLFDELOLW\ 5HPDUNV

0Nýì 0Nýë

ç ìííðìçííðêëæ 7KXPEVFUHZýõ0Nýìô ì 7 ;

ìííðíêæíðëêì 7KXPEVFUHZýõ0Nýëô ì ; 7

ä ìííðêäííðëçå *XWWHUýGHWHFW ì 7 1RW
5HTG

ìííðíêæíðëìç *XWWHUýGHWHFW 1RW
ì 5HTG 7

ìí èííðííêìðìåí 2ýULQJýõ0Nýìô ì 7 ;

èííðííêìðìäæ 2ýULQJýõ0Nýëô ì 7 7

ìê ìííðêäííðëéê 5HDUýFRYHUýõ0Nýìô ì 7 ;

ìííðíêæíðìäè 5HDUýFRYHUýõ0Nýëô ì ; 7

ìè ëííðêäííðëíæ (+7ýEORFNýõ6Lô ì 7 ;

ëííðíéçìðììæ (+7ýEORFNýõ0Lô ì 7 ;

ëííðíéçëðììæ (+7ýEORFNýõ3Lô ì 7 ;

ëííðíêäíðëêì (+7ýEORFNýõ0Nýëô ì ; 7

7DEOH
ìëïìë

ëì ìííðíêæíðìåë %DVHýPRXOGLQJýILOWHUýFRYHUýõ0Nýìô ì 7 ; 0NýëýXQLW
VXSSOLHGýZLWK
EDVH
PRXOGLQJ

7DEOH
ìëïìê

è èííðííåëðììä 0DLQVýVZLWFKýõ0Nýìô ì ; ; 6XSHUFHHGHG
E\ý0Nýë
YDULDQW

èííðííåëðìéè 0DLQVýVZLWFKýõ0Nýëô ì 7 7

7DEOH
ìëïìé

ê èëìðíííìðìêè ,QNýYDOYHýõ0NýìýDQGýëô ì 7 7

êD èëìðíííìðìçë *XWWHUýYDOYHýõ0Nýëô ì ; 7 1RWýLOOXVWUDWHG

7DEOH
ìëïìè

ì èììðèëííðìçì /HIWýKDQGýLQVHUWýõ0Nýìô ì 7 ;

ë èììðèëííðìçë 5LJKWýKDQGýLQVHUWýõ0Nýìô ì 7 ;

ê èììðèííðììì &DUWRQýõ0Nýìô ì 7 ;

õ&RQWLQXHGô
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