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'H]DFWLYDUHD�]RQHORU�GH�OD�R�WDVWDWXU#�/('��QFHSH@L�RSHUD@LD�F�QG�VLVWHPXO�VH�DIO#�AQ�VWDUHD�GH�3UHJ#WLW��7DVWD@L�FRPDQGD��
�����QU��]RQHL�SH�FDUH�R�GRUL@L�V#�O�GH]DFWLYD@L���QWURGXFH@L�QXP#UXO�]RQHL�GLQ���FLIUH�FXSULQVH�AQWUH����`L�����3HQWUX�ILHFDUH]RQD�GH]DFWLYDW#�� OHGXO�FRUHVSXQ]#WRU�VH�YD�DSULQGH��'DF#�R�]RQ#�HVWH�GH]DFWLYDW#DFFLGHQWDO�� LQWURGXFH@L� GLQ� QRX� QXP#UXO� HL�� OHGXO� FRUHVSXQ]#WRU� VH� YD� VWLQJH�VHPQDOL]�QG�DVWIHO�F#�]RQD�QX�PDL�HVWH�GH]DFWLYDW#��$SDVD@L�WDVWD�����SHQWUX�D�UHYHQLOD�VWDUHD�GH�3UHJ#WLW�D�VLVWHPXOXL�
'H]DFWLYDUHD�]RQHORU�GH�OD�WDVWDWXU#�/&'�
3HQWUX�D�GH]DFWLYD�R�]RQ#��VLVWHPXO�WUHEXLH�V#�ILH�AQ�VWDUHD�3UHJ#WLW�

7DVWDWL� �
� SHQWUX� D� LQWUD� AQ� PHQLXO� IXQF@LORU�� (FUDQXO� YDDIL`D���
$S#VD@L�WDVWD��
��SHQWUX�D�LQWUD�AQ�PRGXO�GH�GH]DFWLYDUH�D]RQHORU��(FUDQXO�YD�DIL`D��
)RORVL@L� V#JH@LOH� ���!��SHQWUX�D�F#XWD�]RQD�GRULW#�`L�DS#VD@LWDVWD��
��SHQWUX�D�R�VHOHFWD��(FUDQXO�YD�DIL`D��

3UHVV��

��IRU���!=RQH�%\SDVV

(QWHU�FRGH�WR$UP�6\VWHPV

=RQH�6HDUFK�� ��!=RQH�QDPH



0DQXDO�GH�8WLOL]DUH 3&����
3H� HFUDQ� YD� DSDUH� OLWHUD� �%�� SHQWUX� D� FRQILUPD� IDSWXO� F#]RQD�HVWH�GH]DFWLYDW#��3HQWUX�D�UHDFWLYD�R�]RQ#��LQWURGXFH@LQXP#UXO�HL���%��YD�GLVSDUH�GH�SH�HFUDQ�FHHD�FH�AQVHDPQ#�F#�]RQD�UHVSHFWLY#�QX�PDL�HVWH�GH]DFWLYDW#�
0HVDMXO�DO#WXUDW�VH�YD�DIL`D�GDF#�]RQD�SH�FDUH�R�GRUL@LGH]DFWLYDW#� HVWH� GHVFKLV#�� =RQD� GHVFKLV#� YD� IL� UHSUH]HQWDW#GH�OLWHUD��2��SH�HFUDQ��'DF#�GH]DFWLYD@L�]RQD�GHVFKLV#�OLWHUD��2��YD�IL�LQORFXLW#�GH��%��3HQWUX�D�LH`L�GLQ�PRGXO�GH�GH]DFWLYDUH�`L�D�UHYHQL�OD�VWDUHD�GH�3UHJ#WLW�DVLVWHPXOXL��DS#VD@L�WDVWD�����

9L]XDOL]DUHD�GHIHFWHORU8QLWDWHD�FHQWUDO#�PRQLWRUL]HD]#�FRQWLQXX�XQ�DQXPLW�QXP#U�GH�GHIHF@LXQLSRVLELOH��'DF#�DSDUH�XQD�GLQWUH�DFHVWH�GHIHF@LXQL��WDVWDWXUD�YD�HPLWH���ELSXUL�ODILHFDUH����VHFXQGH�S�Q#�F�QG�YD�IL�DS#VDW#�RULFH�WDVW#�GH�SH�WDVWDWXU#�127a��8Q�GHIHFW�UHGXFH�SURWHF @LD�RIHULW#�GH�VLVWHP��&RQWDFWD @L�LQVWDODWRUXO�AQ�YHGHUHDVHUYLFH�XOXL�
9L]XDOL]DUHD�GHIHF@LXQLORU�DS#UXWH�FX�R�WDVWDWXU#�/('�8Q�GHIHFW�YD�IL�VHPQDOL]DW�GH�DSULQGHUHD�OHGXOXL�'HIHFW��VDX�6LVWHP�SH�WDVWDWXUD3&����5.=���OHGXO�FH�YD�U#P�QH�DSULQV�S�Q#�F�QG�GHIHFWXO�UHVSHFWLY�YD�IL�HOLPLQDW�'DF#�QX�SXWH@L�GHWHUPLQD�FDX]D��DQXQ@D@L�LQVWDODWRUXO�3HQWUX� D� YHGHD� WLSXO� GHIHFWXOXL�� WDVWD@L� FRPDQGD� �
����� 8QXO� VDX� PDL� PXOWHGLQWUH�OHGXULOH�]RQHORU�VH�YRU�DSULQGH��UHSUH]HQW�QG�DVWIHO�GLIHULWHOH�WLSXUL�GH�GHIHFWH�
/HG�]RQ#� 'HIHFW������������������������������������(VWH�QHFHVDU�VHUYLFH�XO��$QXQ@D@L�LQVWDODWRUXO��� ��������������������������������6HPQDOL]HD]#�SLHUGHUL�GH�WHQVLXQH�GH�DOLPHQWDUH�&�QG�DSDUH�XQ�DVWIHO�GH�GHIHFW��OHGXO��'HIHFWH��VDX�6LVWHP�VH�YD�DSULQGH�GDU��WDVWDWXUD�QX�YD�HPLWH�QLFL�XQ�ELS��� ��������������������������������'HIHFW�DO�OLQLHL�WHOHIRQLFH�� �������������������������������8QLWDWHD�FHQWUDO#�QX�SRDWH�FRPXQLFD�FX�GLVSHFHUDWXO�� �������������������������������'HIHFW�GH�]RQ#��$S#VD@L�WDVWD�����LDU�OHGXO�FRUHVSXQ]#WRU]RQHL�FX�GHIHFWLXQL�VH�YD�DSULQGH��� �����������������������������=RQ#�AQWUHUXSW#��$S#VD@L�WDVWD�����LDU�OHGXO�FRUHVSXQ]#WRU]RQHL�FX�GHIHF@LXQH�VH�YD�DSULQGH�� �����������������������������%DWHULH�GHVF#UFDW#��$FHDVW#�GHIHF@LXQH�HVWH�JHQHUDW#�GH�XQXOVDX�PDL�PXOWH�FRPSRQHQWH�UDGLR�FDUH�DX�EDWHULD�VO#ELW#�

=RQH�6HDUFK�� ��!=RQH�1DPH�� 2

=RQH�6HDUFK�� ��!=RQH�1DPH�� %



0DQXDO�GH�8WLOL]DUH 3&����
$S#VD@L�WDVWD�����R�GDW#��GH�GRX#�VDX�WUHL�RUL�SHQWUX�D�YHGHD�FDUH�FRPSRQHQWD�DUHEDWHULD�VODELW#�

7DVWDUH 7DVWDWXUD�YD�HPLWH������ &HHD�FH�UHSUH]LQWD����� ��ELS��� =RQH�FX�EDWHULL�VO#ELWH��WDVWDWXU#�/('�OHGXULOH�]RQHORU�GH�OD���OD���GLQ�QRX������ ��ELSXUL���� � 7DVWDWDWXUL�SRUWDELOH�FX�EDWHULL�VO#ELWH�WDVWDWXUL�/('�]RQHOH�GH�OD���OD���GLQ�QRX������ ��ELSXUL���� 0LQLWDVWDWXUL�UDGLR�FX�EDWHULL�VO#ELWH�WDVWDWXU#�/('���OHGXULOH�]RQHORU���������3HQWUX�D�REVHUYD�VWDUHD�EDWHULLORU�SHQWUXPLQLWDVWDWXULOH�UDGLR�GH�OD���OD�����WUHEXLHV#�DYH@L�R�WDVWDWXU#�/&'���������������������������������������������������������3LHUGHUL�GH�WLPS�OD�FHDVXO�VLVWHPXOXL��3HQWUXD�VHWD��FRQILJXUD��WLPSXO�VLVWHPXOXL��XUP#UL@LLQVWUXF@LXQLOH�GH�OD�SDUDJUDIXO� �&RQILJXUDUHDGDWHL�`L�D�RUHL�VLVWHPXOXL���
9L]XDOL]DUHD�GHIHF@LXQLORU�GH�OD�R�WDVWDWXU#�/&' �'LQ�VWDUHD�GH�3UHJ#WLW��IRORVL@L�WDVWHOH����!��SHQWUX�D�F#XWDXUP#WRUXO�PHVDM�

7DVWD@L�FRPDQGD��
����� SHQWUX�D�YHGHD�SRVLELOHOH�GHIHF@LXQL�3H�HFUDQ�YD�DS#UHD�PHVDMXO�
)RORVL@L�V#JH@LOH����!��SHQWUX�D�YHGHD�FDUH�GLQWUH�GHIHF@LXQLH[LVW#�AQ�VLVWHP��2GDW#�FH�D@L�F#XWDW�SULQ�OLVWD�GH�GHIHF@LXQL�DS#VD@L�WDVWD�����SHQWUX�D�LH`L�GLQ�PHQLXO�GHIHF@LXQLORU�`L�DUHYHQL�OD�VWDUHD�GH�3UHJ#WLW�DO�VLVWHPXOXL�

&RQILJXUDUHD�GDWHL�`L�D�RUHL�VLVWHPXOXL
3HQWUX�D�FRQILJXUD�WLPSXO�VLVWHPXOXL��WDVWD@L��
����� GXS#�FDUH�AQWURGXFH@L�FRGXOGXPQHDYRDVWU#�GH�DFFHV��7DVWD@L������7DVWDWXUD�YD�DFFHSWD����FLIUH�FRQVHFXWLYH��QWURGXFH@L�WLPSXO�VLVWHPXOXL�AQ�RUH�`L�PLQXWH��IRORVLQG�IRUPDWXO�GH����GH�RUH�GH�OD�������OD����������,QWURGXFH@L�GDWD�VLVWHPXOXL�AQ�OXQL��]LOH�`L�DQL��00�''�<<��127a�� 'DF#� WDVWDWXUD� VLVWHPXOXL� GXPQHDYRDVWU#� HVWH� /&'�� LQVWDODWRUXO� SRDWH� V#� RFRQILJXUH]H�DVWIHO�FD�V#�DIL `H]H�RUD�`L�GDWD� �Q�DFHVW�FD]��YD�WUHEXL�V#�DS#VD@L�WDVWD����SHQWUX� FD� HFUDQXO� WDVWDWXULL� V#� ILH� HOLEHUDW� AQDLQWH� GH� D� LQWURGXFH� FRGXO� GH� DFFHVSHQWUX�DUPDUHD�VLVWHPXOXL�VDX�AQDLQWH�GH�D�AQWURGXFH�DOWH�FRPHQ]L��GH�OD�WDVWDWXU#�

6\VWHP�7URXEOH�

���WR�9LHZ�� ��!
9LHZ�7URXEOH7URXEOH�0HVVDJH����!



0DQXDO�GH�8WLOL]DUH 3&����
7HVWDUHD�VLVWHPXOXL
7HVWXO�DODUPHL7HVWXO�DODUPHL�SUHYHGH�WHVWDUHD�VLUHQHL�`L�D�EX]]HUXOXL�WDVWDWXULL�WLPS�GH�GRX#VHFXQGH��,QFHSH@L�YHULILFDUHD�VLVWHPXOXL�F�QG�XQLWDWHD�GH�FRQWURO�VH�DIO#�AQ�VWDUHD�GH3UHJ#WLW�� 'H� OD� R� WDVWDWXU#� /('�� LQWURGXFH@L� �
����� �FRG� SULQFLSDO�� ���� GXS# FDUHDS#VD@L�����SHQWUX�D�UHYHQL�OD�VWDUHD�3UHJDWLW�'H�OD�R�WDVWDWXU#�/&'��DS#VD@L�WDVWD��
��SHQWUX�D�VH�DIL`D�OLVWD�GH�IXQF@LL�)RORVL@L V#JH@LOH� SHQWUX� F#XWDUHD� PHQLXOXL� �)XQF@LLOHXWLOL]DWRUXOXL�� `L� DS#VD@L� WDVWD� �
�� SHQWUX� DVHOHFWD� ,QWURGXFH@L�FRGXO�SULQFLSDO�`L�F#XWD@L�XUP#WRUXOPHVDM�

$S#VD@L��
��SHQWUX�D�AQFHSH�WHVWXO�DODUPHL��7DVWDWXUD�YD�DIL`DXUP#WRUXO�PHVDM�
$S#VD@L�WDVWD��
��SHQWUX�D�UHYHQL�OD�VWDUHD�GH�3UHJ#WLW D�VLVWHPXOXL�
7HVW�VLVWHP�FRPSOHW

9#�UHFRPDQG#P�V#�Y#�WHVWDWL�V#SW#P�QDO�VLVWHPXO��'DF#�VLVWHPXO�QX�RSHUHD]#FRUHVSXQ]#WRU��FKHPD@L�LPHGLDW�LQVWDODWRUXO�127a��(IHFWXD @L�DFHVW�WHVW�GLPLQHD@D�GHYUHPH�VDX�VHDUD��QX�AQ�WLPSXO�RUHORU�GH�Y�UI�
���$QXQ@D@L�GLVSHFHUDWXO�F#�YH@L�YHULILFD�VLVWHPXO�����QFHSH@L�YHULILFDUHD�GLQ�VWDUHD�3UHJ#WLW D�VLVWHPXOXL���� (IHFWXD@L� WHVWXO� VLUHQHL�DFXPXODWRUXOXL� SULQ� LQWURGXFHUHD� FRPHQ]LL� �
����� �FRGSULQFLSDO�������7LPS�GH���VHFXQGH�VLUHQD�`L��EX]]HUXO��VHPQDOL]DWRUXO�DFXVWLF��WDVWDWXULLYRU� HPLWH� XQ� VXQHW� `L� WRDWH� EHFXOH@HOH� WDVWDWXULL� VH� YRU� DSULQGH��$S#VD@L� WDVWD� ���SHQWUX�D�AQFKHLD�DFHDVW#�YHULILFDUH����$FWLYD@L�ILHFDUH�VHQ]RU�SH�U�QG���GH�H[HPSOX�GHVFKLGH@L�R�X`D�IHUHDVWU#VDX�PL`FDWL�Y#�AQWU�R�DULH�VXSUDYHJKHDW#�GH�XQ�GHWHFWRU�GH�PL`FDUH��'H�OD�R�WDVWDWXU#/('��YH@L�REVHUYD�/('�XO�UHVSHFWLYHL�]RQH�DFWLYDWH�F#�VH�DSULQGH��/HGXO�VH�YD�VWLQJHF�QG�VLVWHPXO�YD�UHYHQL�OD�QRUPDO��DGLF#�X`D�IHUHDVWUD�UHVSHFWLY#�VH�YD�AQFKLGH�VDXRULFH�PL`FDUH�GLQ�]RQD�VXSUDYHJKHDW#�GH�VHQ]RUXO�GH�PL`FDUH��/D�R�WDVWDWXU#�/&'�VH�YD�REVHUYD�XUP#WRUXO�PHVDM�SH�HFUDQ�F�QGILHFDU o ]RQ#�YD�IL�DFWLYDW#��

)RORVL@L�V#JH@LOH����!��SHQWUX�D�YL]XDOL]D�FDUH�GLQWUH�]RQH�HVWH�GHVFKLV#��$FHVW�PHVDMYD�GLVS#UHD�F�QG�]RQD�YD�IL�UHVWDXUDW#�

6\VWHP�7HVW,Q�3URJUHVV

6HOHFW�2SWLRQ�� ��!6\VWHP�7HVW

6HOHFW�2SWLRQ�� ��!6\VWHP�7HVW



0DQXDO�GH�8WLOL]DUH 3&����
���'DF#�VLVWHPXO�DUH� ]RQH�GH� IRF�� DFWLYDUHD� DFHVWRUD�YD� DYHD� FD� UH]XOWDW�XQVXQHW���VHPQDO�GH�DODUP#���SXOVDWRULX�$WHQWLH��1X� IRORVL@L� IO#F#UL� VDX�PDWHULDOH�DSULQVH� OD� WHVWDUHD�GHWHFWRULORU�GH� IXP�F#OGXU#��/XD@LOHJ#WXU#� FX� LQVWDODWRUXO� SHQWUX� D� Y#� DU#WD� PHWRGH� PDL� VLJXUH� SHQWUX� WHVWDUHD� UHVSHFWLYLORUGHWHFWRUL���� &�QG� WHVWXO� HVWH� FRPSOHW�� DQXQ@DWL� GLVSHFHUDWXO�� 'DF#� H[LVW#� GHIHF@LXQL� AQVLVWHP��FKHPDWL�LQVWDODWRUXO�127a��8QHOH�GLQWUH�FDUDFWHULVWLFLOH�GHVFULVH�PDL�VXV�SRW� V#�QX�RSHUH]H�GRDU� AQ�FD]XO� AQ�FDUHLQVWDODWRUXO� QX� OH�D� DFWLYDW��� $VLJXUD@L�Y#� F#� LQVWDODWRUXO� Y�D� H[SOLFDW� FDUH� GLQWUH� HOH� VXQWIXQF@LRQDOH�

&DUDFWHULVWLFD��VXQHWXOXL�GH�X`D�
$FHDVW#� IXQF@LH� HVWH� XWLOL]DW#� SHQWUX� D� VHPQDOL]D� GH� ILHFDUH� GDW#� F�QG� VHGHVFKLGH�AQFKLGH�R�X`#�VDX�R�IHUHDVWU#��8`LOH�`L�IHUHVWUHOH�FDUH�YRU�GHFODQ`D�DFHDVW#VHPQDOL]DUH�VXQW�FRQILJXUDWH�GH�F#WUH�LQVWDODWRU�3HQWUX�DFWLYDUHD��VXQHWXOXL�GH�X`#� GH�OD�R�WDVWDWXU#�/('�,QWURGXFH@L� FRPDQGD� �
���� SHQWUX� D� DFWLYD�GH]DFWLYD� DFHDVW#� IXQF@LH�� &�QGFRPDQGD�HVWH�LQWURGXV#��EX]]HUXO�WDVWDWXULL�YD�HPLWH�WUHL�ELSXUL�F�QG��VXQHWXO�GH�X`#�HVWH�DFWLYDW�`L�YD�HPLWH�XQ�VXQHW�OXQJ�F�QG�DFHVWD�HVWH�GH]DFWLYDW�

3HQWUX�DFWLYDUHD��VXQHWXOXL�GH�XV#���GH�OD�R�WDVWDWXU#�/&'�$S#VD@L� WDVWD��
��SHQWUX�D�LQWUD�AQ�PHQLXO� IXQF@LLORU�`L�DSRLF#XWDWL$S#VD@L� WDVWD� �
�� VDX� ���� SHQWUX� D� DFWLYD� VDX� GH]DFWLYD�VXQHWXO�GH�X`#���$S#VD@L�����SHQWUX�D�UHYHQL�D�UHYHQL�OD�VWDUHD�3UHJ#WLW�
2S@LXQLOH�WDVWDWXULL
3HQWUX�WRDWH�WDVWDWXULOH&RQWUROXO�VXQHWXOXL�HPLV�GH�WDVWDWXU#7DVWDWXULOH�Y#�SHUPLW�VHOHFWDUHD�XQXLD�GLQWUH�FHOH����GH�WRQXUL�GLIHULWH��'H�ODR� WDVWDWXU#� /&'�� LQWURGXFH@L� �
����� �FRG� SULQFLSDO��� GXS#� FDUH� IRORVLQG� WDVWHOH� ��� !�F#XWD@L�PHVDMXO��&RQWUROXO�EX]]HUXOXL�WDVWDWXULL���6HOHFWD@L�PHVDMXO�SULQ�DSDV#UHD�WDVWHL�
���&X� DMXWRUXO� V#JH@LORU� DOHJH@L� QLYHOXO� GRULW� DO� VXQHWXOXL� HPLV� GH� WDVWDWXU#��GXS#FDUH� DS#VD@L� WDVWD� ����SHQWUX� D� LH`L� GLQ�PHQLXO� UHVSHFWLY�� $FHDVW#� IXQF@LH� SRDWH� ILDFFHVDW#�OD�WDVWXULOH�/('�SULQ�DS#VDUHD�PDL�LQGHOXQJDW#�D�WDVWHL��
��
'RDU�SHQWUX�WDVWDWXULOH�/&'
6HOHFWDUHD�OLPELL�AQ�FDUH�YRU�IL�DIL`DWH�PHVDMHOH/LPEDMXO�AQ�FDUH�YRU�IL�DIL`DWH�PHVDMHOH�SRW�IL�VFKLPEDWH�DS#V�QG�DPEHOH�WDVWH��� !�� VLPXOWDQ�� $FHDVWD� YD� GHWHUPLQD� LQWUDUHD� WDVWDWXULL� AQ� PHQLXO� GH� VHOHFWDUH� DOLPELL�GH�DIL`DUH��6HOHFWD@L�OLPED�WDVW�QG��!��`L�DSRL�DS#VD@L��
��

3UHVV��

��IRU�� ��!'RRU�&KLPH



0DQXDO�GH�8WLOL]DUH 3&����
8UP#WRDUHOH� WUHL� RS@LXQL� SRW� IL� DFFHVDWH� SULQ� WDVWDUHD� FRPHQ]LL��
����� �FRG� SULQFLSDO� �)RORVL@L�V#JH@LOH�SHQWUX�D�DOHJH�PHVDMXO�GRULW�`L�DS#VD@L�WDVWD��
��SHQWUX�VHOHFWDUHD�DFHVWXLD�

&RQWUROXO�OXPLQR]LW# @LL7DVWDWXUD� /&'� SHUPLWH� VHOHFWDUHD� XQXLD� GLQWUH� FHOH� ��� QLYHOH� GLIHULWH� GHOXPLQR]LWDWH��)RORVL@L�V#JH@LOH�SHQWUX�D�DOHJH�QLYHOXO�GRULW�`L�DS#VD@L�WDVWD�����SHQWUXD�LH`L�GLQ�PHQLX�
&RQWUROXO�FRQWUDVWXOXL7DVWDWXUD� /&'� SHUPLWH� VHOHFWDUHD� XQHLD� GLQWUH� FHOH� ��� QLYHOH� GLIHULWH� GHFRQWUDVWH��)RORVL@L�V#JH@LOH�SHQWUX�D�DOHJH�QLYHOXO�GRULW�GH�FRQWUDVW�`L�DS#VD@L�WDVWD����SHQWUX�D�LH`L�
9L]XDOL]DUHD�HYHQLPHQWHORU�FDUH�DX�DYXW�ORF�GH�OD�R�WDVWDWXU#�/&'�6HOHFWD@L��9L]XDOL]DUHD�HYHQLPHQWHORU��GLQ�PHQLXO�DOHV�FX�FRPDQGD��
�����7DVWDWXUD�YD�DIL`D�HYHQLPHQWXO�FDUH�D�DYXW�ORF��QXP#UXO�OXL��GDWD�`L�RUD�OD�FDUH�V�DSHWUHFXW�� APSUHXQ#� FX� QXP#UXO� ]RQHL� AQ� FDUH� V�D� GHFODQ`DW� `L� FRGXO� XWLOL]DWRUXOXLGDF#�DX�IRVW�`L�DFHVWHD�FRQILJXUDWH�V#�ILH�DIL`DWH��3HQWUX�D�DOHJH�DFHVWH�LQIRUPD@LL`L�HYHQLPHQWXO�AQ�VLQH��IRORVL@L�WDVWD��
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