
/2V�\WWUDQGH�|YHU�XWUHGQLQJHQ�6DPODGH�nWJlUGHU�
I|U�NRUUHNWD�XWEHWDOQLQJDU�IUnQ�YlOIlUGVV\VWHPHQ�
628�������

/2�KDU�JLYLWV�P|MOLJKHW� DWW�\WWUD�VLJ�|YHU�'HOHJDWLRQHQ�I|U�NRUUHNWD�
XWEHWDOQLQJDU�IUnQ�YlOIlUGVV\VWHPHQV�VOXWEHWlQNDQGH�RFK�YLOO� OlPQD I|OMDQGH�
V\QSXQNWHU�

6DPPDQIDWWQLQJ
x /2�LQVWlPPHU�PHG�GHOHJDWLRQHQ�L�DWW�VW\UQLQJHQ�DY�DUEHWHW�PRW�

IHODNWLJD�XWEHWDOQLQJDU�IUnQ�YlOIlUGVV\VWHPHQ�PnVWH�VDPRUGQDV�
EHW\GOLJW�ElWWUH�RFK�W\GOLJJ|UDV�

x 'HW�lU�YLNWLJW�DWW�YnUD�JHPHQVDPPD� WUDQVIHUHULQJVV\VWHP�JnU� WLOO�GHW�
GH�lU�DYVHGGD�I|U��/2�DQVHU DWW GHW�FHQWUDOD PnVWH�YDUD�DWW�IRNXVHUD�
Sn�V\VWHPDWLVND�IHODQYlQGQLQJDU�RFK�|YHUXWQ\WWMDQGHQ�IUnQ�
PHGYHWQD�DNW|UHU��LQWH�DWW�MDJD�HQVNLOGD�LQGLYLGHU�RFK�GlULJHQRP�
LQGLUHNW�VNDSD VWLJPD�I|U�ROLND�NDWHJRULHU�DY�HUVlWWQLQJVEHUlWWLJDGH�

x /2�DQVHU�DWW�XWUHGQLQJHQ�ERUGH�KD DQDO\VHUDW�RFK�SUHVHQWHUDW�
W\GOLJDUH�nWJlUGHU�I|U�DWW�PLQVND�IHODQYlQGQLQJ�RFK�|YHUXWQ\WWMDQGH�
DY�YlOIlUGVV\VWHPHQ�IUnQ�YLQVWGULYQD�DNW|UHU XWDQ�Q|GYlQGLJWYLV�
EURWWVOLJW�XSSVnW�

x /2�VW|GMHU�GHOHJDWLRQHQV I|UVODJ�DWW�LQUlWWD�HWW�UnG�I|U�NRUUHNWD�
XWEHWDOQLQJDU�IUnQ�YlOIlUGVV\VWHPHQ��EHVWnHQGH�DY�EHU|UGD�
P\QGLJKHWHU�RFK�)LQDQVGHSDUWHPHQWHW� 'HW�I|UHVODJQD�UnGHW�PnVWH�
JHV�W\GOLJD�PnO�RFK�OLND�W\GOLJD�PDQGDW� /2�VW|GMHU�
(NREURWWVP\QGLJKHWHQV�V\QSXQNW�DWW�lYHQ�HQ�UlWWVYnUGDQGH�
P\QGLJKHW�E|U�ILQQDV�PHG�L�GHW�I|UHVODJQD�UnGHW�

x /2�DQVHU�DWW�GHQ�KDQGOHGQLQJ�VRP�(69�I|UHVOnV�WD�IUDP�PnVWH�
IRNXVHUD�Sn�KXU�ELGUDJVEURWW�NDQ�PRWYHUNDV�RFK�I|UHE\JJDV�± LQWH�
EDUD�Sn�HIWHUNRQWUROOHQ�

x /2�VWlOOHU�VLJ�WYHNVDP WLOO�KXU�HIIHNWLYW�GHW�lU�DWW�J|UD WRWDOD
RPIDWWQLQJVVWXGLHU�DY�IHOXWEHWDOQLQJDU VRP�I|UHVOnV��,VWlOOHW�E|U�
VnGDQD�VWXGLHU LQULNWDV�PRW�GH�V\VWHP�VRP�EHG|PV�VRP�VlUVNLOW�
UHOHYDQWD�
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x /2�DQVHU�DWW�I|UVODJHW�RP�DWW�XWEHWDODQGH�P\QGLJKHWHU�InU�L�XSSGUDJ�
DWW�XQGHU�)|UVlNULQJVNDVVDQV� VDPRUGQLQJ�VH�|YHU�GHQ�HJQD�I|UPnJDQ�
DWW�LGHQWLILHUD�RFK�VWRSSD�NULPLQHOOD� DNW|UHU lU�EUD��6lUVNLOW�IRNXV�E|U�
OLJJD�Sn�UHJLVWUHULQJ�� DQVOXWQLQJ�HOOHU�EHYLOMDQGH DY�WLOOVWnQG�I|U�
YHUNVDPKHWHU�

x /2�GHODU�GHOHJDWLRQHQV�V\Q�DWW�GH�XWEHWDODQGH�P\QGLJKHWHUQD�JHV�L�
XSSGUDJ�DWW�WD�IUDP�I|UVODJ�VRP�NDQ�JH�GHP�XWWU\FNOLJW�ODJVW|G�I|U�DWW�
NXQQD�EHKDQGOD�SHUVRQXSSJLIWHU�I|U�NRQWUROOlQGDPnO�

x /2�DQVHU�DWW�XSSGUDJHW�WLOO�6NDWWHYHUNHW�DWW�WLOOVDPPDQV�PHG�GH�
XWEHWDODQGH�P\QGLJKHWHUQD�YLGDUHI|UPHGOD�UHVXOWDWHW�DY�
6NDWWHYHUNHWV�DUEHWH�DWW�PRWYHUND�RVXQG�NRQNXUUHQV�WLOO�GH�
XWEHWDODQGH�P\QGLJKHWHUQD�lU�P\FNHW�SRVLWLYW��)|U�DWW�GHWWD�
VDPDUEHWH�VND�IXQJHUD�NUlYV�GRFN�I|UlQGULQJDU�DY�
VHNUHWHVVODJVWLIWQLQJHQ��

x /2�LQVWlPPHU�YLGDUH�PHG�GHOHJDWLRQHQ�L�DWW�GHW�ILQQV�HQ�VWRU�
RXWQ\WWMDG�SRWHQWLDO�I|U�DWW�PRWYHUND�IHODNWLJD�XWEHWDOQLQJDU�PHG�
KMlOS�DY�XSSJLIWHU�L�DUEHWVJLYDUGHNODUDWLRQHUQD͘�/2�VWlOOHU�VLJ�GlUI|U�
SRVLWLY�WLOO�DWW�)|UVlNULQJVNDVVDQ� JHV�HWW�XWYLGJDW�UlWWVOLJW�VW|G�I|U�DWW�
HOHNWURQLVNW�LQKlPWD�XSSJLIWHU�IUnQ�DUEHWVJLYDUGHNODUDWLRQHUQD�I|U�
IOHU�V\VWHP�

x /2�YLOO� EHWRQD�DWW�GHW�KXYXGVDNOLJD�V\IWHW�PHG�DWW�XQGHUOlWWD�
LQKlPWQLQJ�DY�LQIRUPDWLRQ�VND�I|UVYnUD�I|U�PHGYHWHW�RVHUL|VD�RFK�
NULPLQHOOD� DNW|UHU�DWW�VNR�VLJ�Sn�YnUD�JHPHQVDPPD� UHVXUVHU�RFK�LQWH�
DWW�NRQWUROOHUD�HQVNLOGDV�UHJHOHIWHUOHYQDG�

x /2�DQVHU DWW�HQ�|YHUJnQJ�WLOO�KLVWRULVN�6*,�lU HQ�VWRU�
V\VWHPI|UlQGULQJ�VRP�LQWH�E|U�JHQRPI|UDV�XWDQ�HQ�JHQRPJULSDQGH�
DQDO\V�DY�P|MOLJD� I|UGHODU�RFK�QDFNGHODU I|U�ROLND�JUXSSHU�

x /2�VHU�SRVLWLYW�Sn�ELOGDQGHW�DY�HQ�DUEHWVJUXSS�PHG�UHSUHVHQWDQWHU�
IUnQ�GH�XWEHWDODQGH�P\QGLJKHWHUQD�RFK�6YHULJHV�D�NDVVRU�L�V\IWH�DWW�
VWlUND�VDPDUEHWH�RFK�HUIDUHQKHWVXWE\WH�PHOODQ�GH�EHU|UGD�DNW|UHUQD
I|U�DWW�VWlUND�SRWHQWLDOHQ�L�$,�L�VLQD�GLJLWDOLVHULQJVSURFHVVHU�� /2�
DQVHU�DWW�P\QGLJKHWHQ�',**�PHG�I|UGHO�NXQGH�JHV�L�XSSGUDJ�DWW�
VDPRUGQD�P\QGLJKHWHUQDV�GLJLWDOD�VWUXNWXUHU�

x /2�DQVHU�VDPWLGLJW�DWW�UHJHULQJHQ�lYHQ�E|U WD�HWW�VDPPDQWDJHW�JUHSS�
RP�XWYHFNOLQJHQ�DY�GLJLWDOD�O|VQLQJDU� I|U�YlOIlUGVWUDQVDNWLRQHU��'HW�
EHK|YV�HQ�|YHUJULSDQGH�QDWLRQHOO�VWUDWHJL�RFK�VW\UQLQJ�I|U�
XWYHFNOLQJHQ�DY GLJLWDO�WHNQLN�L�YlOIlUGVV\VWHPHQ͘ 'HW�lU�YLNWLJW�DWW�
lYHQ�YlUGHULQJHQ�DY�PlQVNOLJ�VXEMHNWLYLWHW�RFK�GHVV�YlUGH�L�
SURIHVVLRQHOOD� EHG|PQLQJDU�DY�LQGLYLGXHOOD�lUHQGHQ�
XSSPlUNVDPPDV�

x 6OXWOLJHQ�YLOO�/2�WD�WLOOIlOOHW� L�DNW�DWW�XQGHUVWU\ND�DWW�lYHQ�RP�
GHOHJDWLRQHQ�GUDU�VOXWVDWVHQ�DWW�GH�P\FNHW�RPGHEDWWHUDGH�
VDPRUGQLQJVQXPUHQ� LQWH�PHGI|U�Vn�VWRUD�ULVNHU� I|U�IHODNWLJD�
XWEHWDOQLQJDU�VRP�GHW�LEODQG�KDU�JHWWV�XWWU\FN�I|U�Vn�lU�
VDPRUGQLQJVQXPPHU� HQ�YLNWLJ�GHO�DY�NULPLQHOOD� XSSOlJJ�GlU�
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XWEHWDOQLQJ�IUnQ�YlOIlUGVV\VWHPHQ�lU�HQ�GHO�PHQ�GlU�SUREOHPHQ�lU�
EHW\GOLJW�VW|UUH��WLOO�H[HPSHO�YDG�JlOOHU� UHJHOVWULGLJ�
DUEHWVNUDIWVLQYDQGULQJ��VNDWWHIXVN�RFK�DQGUD�EHGUlJHULHU�

%HKRY�DY�I|UElWWUDG�VW\UQLQJ
/2�LQVWlPPHU�PHG�GHOHJDWLRQHQ�L�DWW�VW\UQLQJHQ�DY�DUEHWHW�PRW�IHODNWLJD�
XWEHWDOQLQJDU�IUnQ�YlOIlUGVV\VWHPHQ�PnVWH�VDPRUGQDV�EHW\GOLJW�ElWWUH�RFK�
W\GOLJJ|UDV��bYHQ�NRQWUROO�RFK�XSSI|OMQLQJ�Sn�P\QGLJKHWVQLYn�RFK�L�
5HJHULQJVNDQVOLHW� EHK|YHU�YlVHQWOLJHQ�I|UElWWUDV��

/2 VHU�SRVLWLYW�Sn�HWW�|YHUJULSDQGH�PnO�I|U�DOOD�EHU|UGD�XWJLIWVRPUnGHQ��
LQNOXVLYH�XSSI|OMQLQJ�� L�EXGJHWSURSRVLWLRQHQ��5HJHULQJHQ�E|U��Vn�VRP�
I|UHVOnV��VWlOOD�nWHUUDSSRUWHULQJVNUDY�L�P\QGLJKHWHUQDV�UHJOHULQJVEUHY� RFK�
)LQDQVGHSDUWHPHQWHW�JHV�HQ�W\GOLJ�VDPRUGQDQGH�UROO�LQRP�
5HJHULQJVNDQVOLHW��

5lWW�WUDQVDNWLRQ�± LQWH�HQEDUW�IHODNWLJD�WUDQVDNWLRQHU
8WUHGQLQJHQV�XSSGUDJ�KDU�YDULW�DWW�PRWYHUND�|YHUXWQ\WWMDQGH�DY�RFK�
IHODNWLJD�XWEHWDOQLQJDU�IUnQ�YlOIlUGVV\VWHPHQ��/2 DQVHU�DWW�GHW�lU�DY�RHUK|UW�
VWRU�YLNW�DWW�JHPHQVDPPD� WUDQVIHUHULQJVV\VWHP�DQYlQGV�WLOO GHW�GH�lU�
DYVHGGD�I|U� 'HW�LQQHElU�RFNVn�DWW�GHW�lU�YLNWLJW�DWW�JDUDQWHUD�DWW�GH�VRP�KDU�
UlWW�WLOO�HUVlWWQLQJDU�RFNVn�InU�GHP��/2�DQVHU�DWW�IRNXV�PnVWH�OLJJD�L�DWW�
PRWYHUND�V\VWHPDWLVND�IHODQYlQGQLQJDU�DY�PHGYHWQD�DNW|UHU��LQWH�DWW�MDJD�
HQVNLOGD�LQGLYLGHU�RFK�Sn�Vn�VlWW�LQGLUHNW�VNDSD�VWLJPD�I|U�ROLND�NDWHJRULHU�
DY�HUVlWWQLQJVEHUlWWLJDGH�

/2�DQVHU�DWW�XWUHGQLQJHQ�ERUGH�JHQRPI|UW�HQ�P\FNHW�PHU�JUXQGOLJ�DQDO\V�
DY�Sn�YLONHW�VlWW�VRP�YDOIULKHWV� RFK�PDUNQDGVPRGHOOHU� LQRP�EODQG�DQQDW�
DUEHWVPDUNQDGVSROLWLNHQ�RFK�WDQGYnUGHQ�ELGUDU�WLOO�HWW�IHO� RFK�
|YHUXWQ\WWMDQGH�DY�YlOIlUGVXWEHWDOQLQJDU��8WUHGQLQJHQ�NRQVWDWHUDU�DWW�
WUDQVIHUHULQJDU�VRP�XWEHWDODV�WLOO�I|UHWDJ�VWnU�I|U�HQ�VWRU�DQGHO�DY�
IHOXWEHWDOQLQJDUQD��9LG�VLGDQ�DY�PHGYHWHW�IHODNWLJD�XWEHWDOQLQJVDQVSUnN WLOO�
I|UHWDJ�LQQHElU�YLQVWLQFLWDPHQW�EODQG�YlOIlUGVDNW|UHU�HQ�ULVN�I|U�DWW�
V\VWHPHQ�IHOULNWDV�RFK�DQYlQGV�I|U�DWW�VNDSD�VW|UVWD�P|MOLJD�YLQVW��VQDUDUH�lU�
UlWW W\S nWJlUGHU WLOO�GH�VRP�EUXNDU�WMlQVWHUQD� /2�DQVHU�DWW�GHOHJDWLRQHQ�
lYHQ�ERUGH�SUHVHQWHUDW�I|UVODJ�I|U�DWW�NRPPD�nW�GHVVD�W\SHU�DY�SUREOHP��

(WW�UnG�I|U�NRUUHNWD�XWEHWDOQLQJDU
/2�VW|GMHU�GHOHJDWLRQHQV I|UVODJ�DWW�LQUlWWD HWW�UnG�I|U�NRUUHNWD�XWEHWDOQLQJDU�
IUnQ�YlOIlUGVV\VWHPHQ��EHVWnHQGH�DY�EHU|UGD�P\QGLJKHWHU�RFK�
)LQDQVGHSDUWHPHQWHW��(WW�NDQVOL�LQUlWWDV�Sn�(NRQRPLVW\UQLQJVYHUNHW��(69��
EODQG�DQQDW�I|U�DWW�XSSVNDWWD�VWRUOHNHQ�DY�GH�IHODNWLJD�XWEHWDOQLQJDUQD�
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$UEHWHW PRW�IHODNWLJD�XWEHWDOQLQJDU�IUnQ�YlOIlUGVV\VWHPHQ�lU�QlUD�NRSSODW�
WLOO�GHW�DY�$UEHWVPLOM|YHUNHW� OHGGD VDPDUEHWHW�PHOODQ�nWWD�P\QGLJKHWHU� IUnQ�
�����RFK�IUDPnW�PRW�DUEHWVOLYVNULPLQDOLWHW� RFK�RVXQG�NRQNXUUHQV��YDUV�
DUEHWH�OLJJHU�KHOW�L�OLQMH�PHG�/2V�SULRULWHUDGH�PnO�I|U�'HW�*RGD�$UEHWHW��

/2�YLOO� XQGHUVWU\ND�YLNWHQ�DY�DWW�GHW�I|UHVODJQD�UnGHW�JHV�W\GOLJD�PnO�RFK�
OLND�W\GOLJD�PDQGDW��'HW�InU�LQWH�VWDQQD�YLG�HQ�E\UnNUDWLVN�|YHUE\JJQDG��
XWDQ�PnVWH�NXQQD�IXQJHUD�DJLOW�PHG�HJHQ�VSHWVNRPSHWHQV�Sn�RPUnGHW��'HQ�
RUJDQLVHUDGH�YlOIlUGVEURWWVOLJKHWHQ�lU�RIWD�P\FNHW�VRILVWLNHUDG PHG�HQ�
I|UPnJD�DWW E\WD�VNHSQDG��YLONHW�VWlOOHU�VWRUD�NUDY�Sn VDPUnGDQ�RFK�
LQIRUPDWLRQVXWE\WH�PHOODQ�P\QGLJKHWHUQD�I|U�DWW�NXQQD�J|UD�HQ O|SDQGH�
ULVNDQDO\V� 'HW�lU�KHOW�DYJ|UDQGH�I|U�DWW�HIIHNWLYD�RFK�WUlIIVlNUD�nWJlUGHU�
DQYlQGV�Sn�HWW�NRUUHNW�VlWW�L�DUEHWHW�PRW�GHQ�RUJDQLVHUDGH�EURWWVOLJKHWHQ�

1lU�GHW�KDQGODU�RP�GHQ�RUJDQLVHUDGH�EURWWVOLJKHWHQ�OLJJHU�RIWD�VDPPD�
NULPLQHOOD� NUDIWHU�EDNRP�VnYlO�YlOIlUGVEURWW�VRP�DUEHWVOLYVNULPLQDOLWHW�� 'HW�
KDQGODU�RP�ROLND�PHQ�RIWD�LQWLPW�VDPPDQNRSSODGH�EURWWVOLJD�DIIlUVXSSOlJJ��
,QVDWVHU�PRW�YlOIlUGVEURWWVOLJKHW�lU�GlUI|U�YLNWLJD�VnYlO�I|U�VWDWVILQDQVHUQD�
VRP�I|U�DWW�EHNlPSD�GH�DNW|UHU VRP�XQGHUJUlYHU�GHQ�VYHQVND�
DUEHWVPDUNQDGVPRGHOOHQ�PHG�NROOHNWLYDYWDODGH�O|QHU�RFK�UlWWLJKHWHU��

/2�DQVHU�DWW�GHQ�KDQGOHGQLQJ�VRP�(69�I|UHVOnV�WD�IUDP�RFNVn�PnVWH�
IRNXVHUD�Sn�KXU�ELGUDJVEURWW�NDQ�PRWYHUNDV RFK�I|UHE\JJDV�± LQWH�EDUD�Sn�
HIWHUNRQWUROOHQ�

/2�VW|GMHU�(NREURWWVP\QGLJKHWHQV�V\QSXQNW�DWW�lYHQ�HQ�UlWWVYnUGDQGH�
P\QGLJKHW�E|U�ILQQDV�PHG�L�GHW�I|UHVODJQD�UnGHW�

/2�VWlOOHU�VLJ�RFNVn�EDNRP�GH IUnJRU�VRP�O\IWV�L�GHW�VlUVNLOGD�\WWUDQGHW�DY�
3HU�(OHEODG IUnQ�)|UVlNULQJVNDVVDQ��'HW�lU�WYHNVDPW�RP�JHQHUHOOD�
RPIDWWQLQJVVWXGLHU�lU�HQ�HIIHNWLY�nWJlUG I|U�DWW�PRWYHUND�IHODNWLJD�
XWEHWDOQLQJDU� 2PIDWWQLQJVEHUlNQLQJDU�E|U�LVWlOOHW�DQYlQGDV�I|U V\VWHP�VRP�
EHG|PV�VlUVNLOW�UHOHYDQWD�RFK�GlU�XWJ|UD�XQGHUODJ�I|U�DWW�XWYHFNOD�
ULVNEDVHUDGH�NRQWUROOHU��

6DPYHUNDQ�RFK�LQIRUPDWLRQVXWE\WH
'HOHJDWLRQHQ�VOnU�IDVW�DWW�HUVlWWQLQJVV\VWHP�VRP�LQEHJULSHU� XWEHWDOQLQJDU�WLOO�
I|UHWDJ�RFK�DQGUD�YlOIlUGVDNW|UHU�XSSYLVDU�VlUVNLOW K|J�DQGHO�PLVVWlQNW�
DYVLNWOLJD�IHO��'lUI|U�PnVWH�P\QGLJKHWHUQDV�HJHQ�I|UPnJD�VWlUNDV�YDG�JlOOHU�
DWW�WLGLJW�RFK�HIIHNWLYW�LGHQWLILHUD�VnGDQD�DNW|UHU��/2�VW|GMHU�WDQNHQ�Sn�DWW�HWW�
VnGDQW�DUEHWH�OHGV�RFK�VDPRUGQDV�DY�)|UVlNULQJVNDVVDQ�� 6lUVNLOW�IRNXV�E|U�

� $UEHWVI|UPHGOLQJHQ��$UEHWVPLOM|YHUNHW��(NREURWWVP\QGLJKHWHQ��
)|UVlNULQJVNDVVDQ�� -lPVWlOOGKHWVP\QGLJKHWHQ��0LJUDWLRQVYHUNHW��
3ROLVP\QGLJKHWHQ�RFK�6NDWWHYHUNHW��
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OLJJD�Sn�GH�UlWWVOLJD�I|UXWVlWWQLQJDUQD�I|U�DWW�XSSWlFND�RVHUL|VD�RFK�
NULPLQHOOD� DNW|UHU�QlU�GHVVD�VND�UHJLVWUHUDV��DQVOXWDV�HOOHU�EHYLOMDV� WLOOVWnQG�
I|U�VLQ�YHUNVDPKHW��7LOO� H[HPSHO�ERUGH�LQWH�$UEHWVI|UPHGOLQJHQV�
XWEHWDOQLQJDU�NXQQD�VNH�XWDQ�DXWRPDWLVN�NRQWUROO�PRW�0LJUDWLRQVYHUNHW� RFK�
6NDWWHYHUNHW�

/2�GHODU�GHOHJDWLRQHQV�EHG|PQLQJ�DWW�DOOPlQKHWHQ�EnGH�DFFHSWHUDU�RFK�L�
PnQJD�IDOO�HIWHUO\VHU�HWW�|NDW�VnGDQW�LQIRUPDWLRQVXWE\WH�PHOODQ�P\QGLJKHWHU��
'HQ�IUlPVWD�RUVDNHQ�WLOO�IHODNWLJD�XWEHWDOQLQJDU�lU�IHODNWLJD�XSSJLIWHU�L�
EHVOXWVXQGHUODJHW��(Q�I|UXWVlWWQLQJ�I|U�DWW�DYVO|MD� IHODNWLJKHWHU�RFK�VWlYMD�
NULPLQDOLWHW� lU�HWW�PHU�HIIHNWLYW�LQIRUPDWLRQVXWE\WH�ROLND�P\QGLJKHWHU�
HPHOODQ�

/2�GHODU�GHOHJDWLRQHQV�V\Q�DWW�GH�XWEHWDODQGH�P\QGLJKHWHUQD�JHV�L�XSSGUDJ�
DWW�WD�IUDP�I|UVODJ�VRP�NDQ�JH�GHP�XWWU\FNOLJW�ODJVW|G�I|U�DWW�NXQQD�EHKDQGOD�
SHUVRQXSSJLIWHU�I|U�NRQWUROOlQGDPnO� ([HPSHOYLV� HWW�
P\QGLJKHWVJHPHQVDPW�I|UVODJ�RP�OlPSOLJ�HOHNWURQLVN�|YHUI|ULQJ�DY�
XQGHUUlWWHOVHU�PHOODQ�EHU|UGD�DNW|UHU�

/2�DQVHU�DWW�XSSGUDJHW�WLOO�6NDWWHYHUNHW�DWW�WLOOVDPPDQV�PHG�GH�XWEHWDODQGH�
P\QGLJKHWHUQD�YLGDUHI|UPHGOD�UHVXOWDWHW�DY�6NDWWHYHUNHWV�DUEHWH�DWW�
PRWYHUND�RVXQG�NRQNXUUHQV�WLOO�GH�XWEHWDODQGH�P\QGLJKHWHUQD lU�P\FNHW�
SRVLWLYW��)|U�DWW�GHWWD�VDPDUEHWH�VND�IXQJHUD�NUlYV�GRFN�I|UlQGULQJDU�DY�
VHNUHWHVVODJVWLIWQLQJHQ��

,QIRUPDWLRQVLQKlPWQLQJ IUnQ�DUEHWVJLYDUGHNODUDWLRQHU
/2�LQVWlPPHU�PHG�GHOHJDWLRQHQ�L�DWW�GHW�ILQQV�HQ�VWRU�RXWQ\WWMDG�SRWHQWLDO�
I|U�DWW�PRWYHUND�IHODNWLJD�XWEHWDOQLQJDU�PHG�KMlOS�DY�XSSJLIWHU�L�
DUEHWVJLYDUGHNODUDWLRQHUQD��'HW�JlOOHU lYHQ�L�HUVlWWQLQJVV\VWHP�VRP�
DGPLQLVWUHUDV�DY�DQGUD�P\QGLJKHWHU�RFK�RUJDQLVDWLRQHU�lQ�
)|UVlNULQJVNDVVDQ��/2�VWlOOHU�VLJ�GlUI|U�SRVLWLY�WLOO�DWW�)|UVlNULQJVNDVVDQ�
JHV�HWW�XWYLGJDW�UlWWVOLJW�VW|G�I|U�DWW�HOHNWURQLVNW�LQKlPWD�XSSJLIWHU�IUnQ�
DUEHWVJLYDUGHNODUDWLRQHUQD� I|U�IOHU�V\VWHP��/2�YLOO� EHWRQD�DWW�GHW�
KXYXGVDNOLJD�V\IWHW�PHG�DWW�XQGHUOlWWD�LQKlPWQLQJ�DY LQIRUPDWLRQ�VND�YDUD�
DWW�I|UVYnUD I|U�PHGYHWHW�RVHUL|VD�RFK�NULPLQHOOD� DNW|UHU�DWW�VNR�VLJ�Sn�YnUD�
JHPHQVDPPD� UHVXUVHU RFK�LQWH�DWW�NRQWUROOHUD HQVNLOGDV�UHJHOHIWHUOHYQDG�

/2�YLOO SHND�Sn�DWW�6NDWWHYHUNHW�L�GDJ�VDNQDU�P|MOLJKHW� DWW�GHOJH�|YULJD�
P\QGLJKHWHU�LQIRUPDWLRQ�RP�QlU�YHUNHW�XWUHGHU�HOOHU�KDU�XWUHWW�HWW�I|UHWDJ�I|U�
IHODNWLJW�UHGRYLVDGH�O|QHU��'lUI|U�E|U�YDUMH�I|UlQGULQJ�DY�
P\QGLJKHWVGHOQLQJHQ�DY�DUEHWVJLYDUQDV�PnQDGVGHNODUDWLRQHU�Sn�LQGLYLGEDVLV�
NRPSOHWWHUDV�PHG�HQ�VN\OGLJKHW�I|U�6NDWWHYHUNHW�DWW�LQIRUPHUD�XWEHWDODQGH�
P\QGLJKHWHU�L�GH�IDOO�Gn�6NDWWHYHUNHW�XQGHUNlQW�DUEHWVJLYDUGHNODUDWLRQHU�Sn�
JUXQG�DY�IHODNWLJW�UHGRYLVDGH�O|QHU��
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8WUHGQLQJHQ�I|UHVOnU�DWW IDVWVWlOODQGHW�DWW�6*, E|U�EDVHUDV�Sn�KLVWRULVND�
LQNRPVWHU�I|U�DWW�NXQQD�VlNHUVWlOOD�NRUUHNWD�XWEHWDOQLQJDU� /2�DQVHU�DWW�HQ�
|YHUJnQJ�WLOO�KLVWRULVN�6*,�lU�HQ�VWRU�V\VWHPI|UlQGULQJ�VRP�LQWH�E|U�
JHQRPI|UDV�XWDQ�HQ�JHQRPJULSDQGH�DQDO\V�DY�P|MOLJD� I|UGHODU�RFK�
QDFNGHODU�I|U�ROLND�JUXSSHU� 'HW�lU�YLNWLJW�DWW�LQNRPVWERUWIDOOVSULQFLSHQ�
ELEHKnOOV� RFK�V\VWHPHW�NDQ�LQEHJULSD� IUDPWLGD I|UYlQWDG�LQNRPVWQLYn��
VDPWLGLJW�VRP�PDQ�KLWWDU�HQ�IXQJHUDQGH�RFK�UlWWYLVDQGH�O|VQLQJ�I|U�JUXSSHU�
GlU�GDJHQV EHUlNQLQJVVlWW�IXQJHUDU�VlPUH��H[HPSHOYLV� YLVVWLGVDQVWlOOGD��
I|UHWDJDUH�RFK�NRPELQDW|UHU��

(Q�VNDUS�RFK�VDPPDQKnOOHQ�VWUDWHJL�I|U�GLJLWDOLVHULQJ�DY�
YlOIlUGVV\VWHPHQ
/2�VHU�SRVLWLYW Sn�ELOGDQGHW�DY�HQ�DUEHWVJUXSS�PHG�UHSUHVHQWDQWHU�IUnQ�GH�
XWEHWDODQGH�P\QGLJKHWHUQD�RFK�6YHULJHV�D�NDVVRU�L�V\IWH�DWW�VWlUND�
VDPDUEHWH�RFK�HUIDUHQKHWVXWE\WH�PHOODQ�GH�EHU|UGD�DNW|UHUQD I|U�DWW�VWlUND
SRWHQWLDOHQ�L�$,�L�VLQD�GLJLWDOLVHULQJVSURFHVVHU� 3RWHQWLDOHQ�OLJJHU�L�DWW�
VDPN|UD�GH�ROLND�P\QGLJKHWHUQDV�XSSJLIWHU�RFK�Gn�DQYlQGD�$,�I|U�DWW�
DQDO\VHUD�RFK�NRQWLQXHUOLJW�I|UElWWUD�RFK�I|UlQGUD�ULVNYlUGHULQJHQ��'HWWD�
I|UXWVlWWHU�GRFN�LQJULSDQGH�VHNUHWHVV� RFK�UHJLVWHUODJlQGULQJDU��PHG�HWW�
W\GOLJW�IRUPXOHUDW�V\IWH��GlU�Q\WWDQ�DY�PLQVNDGH�EHGUlJHULHU�YlJV�PRW�
LQWHJULWHWVDVSHNWHQ�

/2�DQVHU�DWW�P\QGLJKHWHQ�',**�PHG�I|UGHO�NXQGH�JHV�L�XSSGUDJ�DWW�
VDPRUGQD�P\QGLJKHWHUQDV�GLJLWDOD�VWUXNWXUHU��5HJHULQJHQ�E|U�VDPWLGLJW�
VLNWD�K|JUH�RFK�LVWlOOHW�WD�HWW�VDPPDQWDJHW�JUHSS RP�XWYHFNOLQJHQ�DY�GLJLWDOD�
O|VQLQJDU� I|U�YlOIlUGVWUDQVDNWLRQHU��'HW�EHK|YV�HQ�|YHUJULSDQGH�QDWLRQHOO�
VWUDWHJL�RFK�VW\UQLQJ�I|U�GLJLWDO�WHNQLN�L�YlOIlUGVV\VWHPHQ��'HW�ILQQV�VWRU�
SRWHQWLDO�EnGH�I|U�VWDW�RFK�PHGERUJDUH�DWW�KD�YlOXWYHFNODGH�GLJLWDOD�V\VWHP�
RFK�O|VQLQJDU� VRP�XWYHFNODWV��WHVWDV�RFK�LPSOHPHQWHUDWV� JHQRP�VDPODG�
NXQVNDS�RFK�L�EUHG�VDPYHUNDQ��

$WW�XWYHFNOD�RFK�LPSOHPHQWHUD�GLJLWDOD�O|VQLQJDU�I|U�DXWRPDWLVHUDG�
KDQGOlJJQLQJ��ULVNEDVHUDGH�NRQWUROOHU�RFK�$,�WHNQLN�I|U�YlOIlUGVV\VWHPHQ�lU�
NRPSOH[D�SURFHVVHU� VRP�KDQGODU�RP�OnQJW�PHU�lQ�HQEDUW�GH�GLJLWDOD�
O|VQLQJDUQD� L�VLJ��'HW�VWlOOHU�NUDY�Sn�HQ�GMXSDUH�DQDO\V�DY�V\IWHW�RFK�HQ�
W\GOLJ�GHILQLWLRQ�DY�YDG�VRP�DYVHV�DWW�XSSQn��

/2�YLOO� EHWRQD�YLNWHQ�DY�DWW NODUJ|UD�YLOND�GLJLWDOD�O|VQLQJDU�VRP�OlPSDU� VLJ�
ElVW�EHURHQGH�Sn�YLONHQ�YlOIlUGVWUDQVDNWLRQ�GHW�KDQGODU�RP�RFK�YLOND�
PRPHQW�RFK�EHVOXW�VRP�ElVW�J|UV�JHQRP�PlQQLVNRU� 'H�YDO�VRP�J|UV�NDQ�
RFNVn�I|UlQGUD�V\QHQ�Sn YlOIlUGVV\VWHPHQV IXQNWLRQ�RFK�KXU�GH�E|U
DQYlQGDV� 9lUGHULQJHQ�DY�PlQVNOLJ�VXEMHNWLYLWHW�RFK�GHVV�YlUGH�L�
SURIHVVLRQHOOD� EHG|PQLQJDU�DY�LQGLYLGXHOOD�lUHQGHQ E|U�RFNVn�
XSSPlUNVDPPDV��)RUVNQLQJ�YLVDU� RFNVn�DWW�GLJLWDOD�V\VWHP�VnVRP�
DXWRPDWLVHUDGH�KDQGOlJJQLQJVSURFHVVHU� Sn�LQWHW�VlWW�lU�IULD�IUnQ�ELDV�RFK�
GLVNULPLQHULQJ�� YDUH�VLJ�LQE\JJG�L�V\VWHPHQ�HOOHU�|YHUI|UG�IUnQ�YnU�I\VLVND�
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YlUOG��+lU�ILQQV�GHW�nWHULJHQ�HWW�VWRUW�YlUGH�DY�JHPHQVDPW�DUEHWH�I|U�DWW�VlNUD�
DWW�YnUD�GLJLWDOD�YlOIlUGVV\VWHP�lU�KnOOEDUD�� WURYlUGLJD�RFK�UlWWVVlNUD��

6RP�XWUHGQLQJHQ�PHG UlWWD�XQGHUVWU\NHU�lU�NRQWLQXHUOLJ�XSSI|OMQLQJ�DY�
V\VWHPHQ�RFK�GHVV�DYVHGGD�HIIHNWHU�DY�VW|UVWD�YLNW��'HW�lU�RFNVn�YLNWLJW�DWW�
I|OMD�XSS�YLOND�HYHQWXHOOD�HIIHNWHU�VRP�XSSVWnWW�VRP�LQWH�YDU�DYVHGGD��
8WUHGQLQJHQ�O\IWHU�RFNVn�YLNWHQ�DY�ULVNPRGHOOHU� RFK�ULVNEDVHUDGH�NRQWUROOHU��
+lU�ILQQV�GHW�OlUGRPDU�DWW�GUD�DY�DQGUD�OlQGHU�VRP�YLVDU�KXU�OlWW�YDULDEOHU�
RFK�DQDO\VHU�NDQ�OHGD�IHO�RFK�JH�GLUHNW�GLVNULPLQHUDQGH�RFK�RMlPOLND�
I|UXWVlWWQLQJDU�I|U�LQGLYLGHU�L�V\VWHPHW��

6OXWOLJHQ�YLOO�/2�WD�WLOOIlOOHW�L�DNW�DWW�XQGHUVWU\ND�DWW�lYHQ�RP�GHOHJDWLRQHQ�
GUDU�VOXWVDWVHQ�DWW�GH�P\FNHW�RPGHEDWWHUDGH�VDPRUGQLQJVQXPUHQ�LQWH�
PHGI|U�Vn�VWRUD�ULVNHU�I|U�IHODNWLJD�XWEHWDOQLQJDU�VRP�GHW�LEODQG�KDU�JHWWV�
XWWU\FN�I|U�Vn�lU�VDPRUGQLQJVQXPPHU� HQ�YLNWLJ�GHO�DY�NULPLQHOOD� XSSOlJJ�
GlU�XWEHWDOQLQJ�IUnQ�YlOIlUGVV\VWHPHQ�lU�HQ�GHO�PHQ�GlU�SUREOHPHQ� lU�
EHW\GOLJW�VW|UUH��WLOO�H[HPSHO�YDG�JlOOHU� UHJHOVWULGLJ�DUEHWVNUDIWVLQYDQGULQJ��
VNDWWHIXVN�RFK�DQGUD�EHGUlJHULHU�

0HG�YlQOLJ�KlOVQLQJ
/DQGVRUJDQLVDWLRQHQ�L�6YHULJH

.DUO�3HWWHU�7KRUZDOGVVRQ -RD�%HUJROG
+DQGOlJJDUH
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