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1$&,21$/1,�892'�
7HKQLþQR� SRURþLOR� 6,67�,(&�75����������� �VO��� 2SUHPD� LQ� VLVWHPL� GDOMLQVNHJD� YRGHQMD� ±� ��� GHO��
6SORãQR� ±� ��� RGGHOHN�� 6ORYDU�� ������ LPD� VWDWXV� VORYHQVNHJD� WHKQLþQHJD� SRURþLOD� LQ� MH� LVWRYHWQR� ]�
PHGQDURGQLP�WHKQLþQLP�SRURþLORP�,(&�75������������HQ���7HOHFRQWURO�HTXLSPHQW�DQG�V\VWHPV�±�3DUW�
���*HQHUDO�FRQVLGHUDWLRQV�±�6HFWLRQ����*ORVVDU\��������
1$&,21$/1,�35('*2925��
0HGQDURGQR� WHKQLþQR� SRURþLOR� ,(&�75���������������� MH� SULSUDYLO� WHKQLþQL� RGERU� 0HGQDURGQH�
HOHNWURWHKQLãNH�NRPLVLMH�,(&�7&����9RGHQMH�LQ�WHOHNRPXQLNDFLMH�Y�HQHUJHWLNL��
6ORYHQVNR� WHKQLþQR� SRURþLOR� 6,67�,(&�75���������������� MH� SUHYRG� PHGQDURGQHJD� WHKQLþQHJD�
SRURþLOD� ,(&�75����������������� 9� SULPHUX� VSRUD� JOHGH� EHVHGLOD� VORYHQVNHJD� SUHYRGD� Y� WHP�
WHKQLþQHP�SRURþLOX�MH�RGORþLOQR� L]YLUQR�PHGQDURGQR�WHKQLþQR�SRURþLOR�Y�DQJOHãNHP�MH]LNX��6ORYHQVNR�
L]GDMR� WHKQLþQHJD� SRURþLOD� MH� SULSUDYLO� WHKQLþQL� RGERU� 6,67�7&�97(� 9RGHQMH� LQ� WHOHNRPXQLNDFLMH� Y�
HQHUJHWLNL��
2GORþLWHY�]D�SULY]HP�WHJD�PHGQDURGQHJD�WHKQLþQHJD�SRURþLOD�MH�DYJXVWD������VSUHMHO�WHKQLþQL�RGERU�
6,67�7&�97(�9RGHQMH�LQ�WHOHNRPXQLNDFLMH�Y�HQHUJHWLNL��
26129$�=$�,='$-2�67$1'$5'$�
±� 3ULY]HP�WHKQLþQHJD�SRURþLOD�,(&�75�����������������

2320%$�
±� 1DFLRQDOQL�XYRG�LQ�QDFLRQDOQL�SUHGJRYRU�QLVWD�VHVWDYQL�GHO�VWDQGDUGD��
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9HOMDYQRVW�WH�SXEOLNDFLMH�
,(&�VWDOQR�SUHJOHGXMH�WHKQLþQR�YVHELQR�SXEOLNDFLM�,(&��NDU�]DJRWDYOMD��GD�YVHELQD�RGUDåD�]DGQMH�VWDQMH�
WHKQLNH��
,QIRUPDFLMH�R�GDWXPX�SRWUGLWYH�SXEOLNDFLMH�VR�QD�YROMR�SUL�FHQWUDOQHP�XUDGX�,(&��
,QIRUPDFLMH�R�GHOX�UHYL]LMH�LQ�L]GDML�SUHJOHGDQLK�]ELUN�WHU�GRSROQLWYH�VR�QD�YROMR�SUL�QDFLRQDOQLK�NRPLWHMLK�
,(&�LQ�Y�QDVOHGQMLK�YLULK�,(&��
x� ,(&�%XOOHWLQ�
x� ,(&�<HDUERRN�

�L]GDMD�VH�OHWQR��
x� &DWDORJXH�RI�,(&�SXEOLFDWLRQV�

�L]GDMD�VH�OHWQR�]�UHGQLPL�SRVRGRELWYDPL�
7HUPLQRORJLMD�
=D�VSORãQR�WHUPLQRORJLMR�QDM�EUDOFL�XSRUDEOMDMR�,(&��������0HGQDURGQL�HOHNWURWHKQLþQL�VORYDU��,(9����
,]UD]L� LQ� GHILQLFLMH� Y� WHM� SXEOLNDFLML� VR� SRY]HWL� ERGLVL� SR� ,(9� DOL� SD� VR� ELOL� QDPHQRPD� SRWUMHQL� ]D� WR�
SXEOLNDFLMR���
*UDILþQL�LQ�SLVQL�VLPEROL�
=D� JUDILþQH� VLPEROH�� SLVQH� VLPEROH� LQ� ]QDNH�� NL� MLK� SULSRURþD� ,(&� ]D� VSORãQR� XSRUDER�� QDM� EUDOFL�
XSRUDEOMDMR�SXEOLNDFLMH��
±� ,(&��������3LVQL�VLPEROL��NL�VH�XSRUDEOMDMR�Y�HOHNWURWHKQLþQL�WHKQRORJLML�
±� ,(&� ������� *UDILþQL� VLPEROL� ]D� XSRUDER� QD� RSUHPL� ±� 2]QDND� QDþUWRY� LQ� VHVWDYD� SRVDPH]QLK�

OLVWRY��
±� ,(&��������*UDILþQL�VLPEROL�]D�GLDJUDPH�

LQ�]D�HOHNWULþQR�PHGLFLQVNR�RSUHPR��
±� ,(&��������*UDILþQL�VLPEROL�]D�HOHNWULþQR�PHGLFLQVNR�RSUHPR�

6LPEROL�LQ�R]QDNH�Y�WHM�SXEOLNDFLML�VR�SRY]HWL�SR�,(&�����,(&������,(&�����LQ�DOL�,(&�����DOL�SD�VR�ELOL�
QDPHQRPD�SRWUMHQL�]D�WR�SXEOLNDFLMR��
3ULSUDYD�SXEOLNDFLM�,(&�SUL�LVWHP�WHKQLþQHP�RGERUX��
%UDOFL�QDM�ERGR�SRVHEHM�SR]RUQL�QD�NRQHF� WH�SXEOLNDFLMH��NMHU� MH�VH]QDP�SXEOLNDFLM� ,(&��NL� MLK� MH� L]GDO�
WHKQLþQL�RGERU��NL�MH�SULSUDYLO�WR�SXEOLNDFLMR���
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9VHELQD� 6WUDQ�
3UHGJRYRU ������������������������������������������������������������������������������������������������������������������������������������������������ ��
8YRG��������������������������������������������������������������������������������������������������������������������������������������������������������� ��
���2EVHJ�LQ�SUHGPHW�VWDQGDUGD ��������������������������������������������������������������������������������������������������������������� ��
���=YH]D�]�GUXJLPL�VWDQGDUGL�������������������������������������������������������������������������������������������������������������������� ��
���'HILQLFLMH ���������������������������������������������������������������������������������������������������������������������������������������������� ��
'RGDWHN�1$���$EHFHGQL�VH]QDP�VORYHQVNLK�LQ�DQJOHãNLK�L]UD]RY��������������������������������������������������������� ���
� $EHFHGQL�VH]QDP�DQJOHãNLK�LQ�VORYHQVNLK�L]UD]RY��������������������������������������������������������� ���
3XEOLNDFLMH�,(&��NL�MLK�MH�SULSUDYLO�WHKQLþQL�RGERU�0HGQDURGQH�HOHNWURWHKQLãNH�NRPLVLMH��

,(&�7&����9RGHQMH�LQ�WHOHNRPXQLNDFLMH�Y�HQHUJHWLNL������������������������������������������������������������������������ ���
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35('*2925�
��� ,(&��0HGQDURGQD�HOHNWURWHKQLãND�NRPLVLMD��MH�VYHWRYQD�RUJDQL]DFLMD�]D�VWDQGDUGL]DFLMR��NL�]GUXåXMH�

YVH� QDFLRQDOQH� HOHNWURWHKQLþQH� NRPLWHMH� �QDFLRQDOQL� NRPLWHML� ,(&��� &LOM� ,(&� MH� SRVSHãHYDWL�
PHGQDURGQR� VRGHORYDQMH� Y� YVHK� YSUDãDQMLK� VWDQGDUGL]DFLMH� V� SRGURþMD� HOHNWURWHKQLNH� LQ�
HOHNWURQLNH��9�WD�QDPHQ�SROHJ�GUXJLK�DNWLYQRVWL�L]GDMD�WXGL�PHGQDURGQH�VWDQGDUGH�,(&��=D�QMLKRYR�
SULSUDYR�VR�RGJRYRUQL�WHKQLþQL�RGERUL��7&���9VDN�QDFLRQDOQL�NRPLWH�,(&��NL�JD�]DQLPD�REUDYQDYDQD�
WHPD��ODKNR�VRGHOXMH�Y�WHP�SULSUDYOMDOQHP�GHOX��3UDY�WDNR�ODKNR�Y�SULSUDYL�VRGHOXMHMR�PHGQDURGQH�
RUJDQL]DFLMH�WHU�YODGQH�LQ�QHYODGQH�XVWDQRYH��NL�VR�SRYH]DQH�]�,(&��,(&�GHOXMH�Y�WHVQL�SRYH]DYL�]�
PHGQDURGQR� RUJDQL]DFLMR� ]D� VWDQGDUGL]DFLMR� ,62� VNODGQR� V� SRJRML�� GRORþHQLPL� Y� VRJODVMX� PHG�
REHPD�RUJDQL]DFLMDPD��

��� 8UDGQH�RGORþLWYH�DOL�VSRUD]XPL�,(&�R�WHKQLþQLK�YSUDãDQMLK��SULSUDYOMHQL�Y�WHKQLþQLK�RGERULK��NMHU�VR�
SULVRWQL� YVL� QDFLRQDOQL� NRPLWHML�� NL� MLK� WHPD� ]DQLPD�� L]UDåDMR�� NROLNRU� MH� PRJRþH�� PHGQDURGQR�
VRJODVMH�R�REUDYQDYDQL�WHPL��

��� ,]GHODQL� GRNXPHQWL� LPDMR� REOLNR� SULSRURþLO� LQ� VR� ]D� PHGQDURGQR� XSRUDER� REMDYOMHQL� Y� REOLNL�
VWDQGDUGRY��WHKQLþQLK�SRURþLO�DOL�YRGLO�LQ�MLK�NRW�WDNãQH�VSUHMPHMR�QDFLRQDOQL�NRPLWHML��

��� 'D�EL�VH�SRVSHãHYDOR�PHGQDURGQR�SRHQRWHQMH��VR�QDFLRQDOQL�NRPLWHML� ,(&�Y�VYRMLK�QDFLRQDOQLK� LQ�
UHJLRQDOQLK� VWDQGDUGLK� GROåQL� þLP� SUHJOHGQHMH� XSRUDEOMDWL� PHGQDURGQH� VWDQGDUGH�� 9VDNR�
RGVWRSDQMH�PHG�VWDQGDUGRP� ,(&� LQ�XVWUH]QLP�QDFLRQDOQLP�DOL� UHJLRQDOQLP�VWDQGDUGRP� MH� WUHED�Y�
VOHGQMHP�MDVQR�R]QDþLWL��

��� ,(&�QH�SUHGSLVXMH�QREHQHJD�SRVWRSND�R]QDþHYDQMD��NL�EL�ND]DO�QD�QMHJRYR�SRWUGLWHY�� LQ�QH�PRUH�
ELWL� RGJRYRUHQ� ]D� NDWHURNROL� RSUHPR�� NL� EL� ELOD� GHNODULUDQD� NRW� VNODGQD� ]� HQLP� RG� QMHJRYLK�
VWDQGDUGRY���

��� 2SR]RULWL� MH� WUHED� QD� PRåQRVW�� GD� VR� ODKNR� QHNDWHUL� HOHPHQWL� WHJD� PHGQDURGQHJD� VWDQGDUGD�
SUHGPHW�SDWHQWQLK�SUDYLF��,(&�QH�SUHY]HPD�RGJRYRUQRVWL�]D�SUHSR]QDYDQMH�NDWHUHNROL�DOL�YHþ�WDNLK�
DYWRUVNLK�SUDYLF��

*ODYQD� QDORJD� WHKQLþQLK� RGERURY� ,(&� MH� SULSUDYD� PHGQDURGQLK� VWDQGDUGRY�� 9� L]MHPQLK� RNROLãþLQDK�
ODKNR�WHKQLþQL�RGERU�SUHGODJD�L]GDMR�WHKQLþQH�VSHFLILNDFLMH��
x� WLS� ��� NDGDU� NOMXE� YHþNUDWQLP� SRVNXVRP� QL� PRJRþH� SULGRELWL� ]DKWHYDQH� SRGSRUH� ]D� L]GDMR�

PHGQDURGQHJD�VWDQGDUGD��
x� WLS����NDGDU� MH� WHPD�ãH�SUHGPHW� WHKQLþQHJD�UD]YRMD�DOL� MH�]DUDGL�GUXJLK�UD]ORJRY�YHUMHWQR��GD�ER�

VRJODVMH�]D�PHGQDURGQL�VWDQGDUG�PRJRþH�SULGRELWL�Y�SULKRGQRVWL��QH�SD�VHGDM��
x� WLS����NDGDU�MH�WHKQLþQL�RGERU�]EUDO�UD]QH�SRGDWNH�R�SRGURþMX�GHOD��QD�SULPHU�ªVWDQMH�WHKQLNH©��NL�

VR�GUXJDþH�ODKNR�L]GDQL�WXGL�NRW�PHGQDURGQL�VWDQGDUG��
7HKQLþQD� SRURþLOD� WLSRY� �� LQ� �� VH� SUHJOHGXMHMR� QD� WUL� OHWD�� GD� VH� RGORþL�� DOL� VH� ODKNR� SUHREOLNXMHMR� Y�
PHGQDURGQL�VWDQGDUG��7HKQLþQLK�SRURþLO�WLSD���QL�WUHED�SUHJOHGRYDWL��GRNOHU�VH�QH�XJRWRYL��GD�VR�]DMHWL�
SRGDWNL�QHYHOMDYQL�LQ�QHXSRUDEQL���
7D� GUXJD� L]GDMD� UD]YHOMDYOMD� LQ� QDGRPHãþD� SUYR� L]GDMR� L]� OHWD� ����� LQ� SUHGVWDYOMD� QMHQR� WHKQLþQR�
UHYL]LMR��
%HVHGLOR�WHJD�WHKQLþQHJD�SRURþLOD�WHPHOML�QD�QDVOHGQMLK�GRNXPHQWLK��

2VQXWHN�WHKQLþQHJD�RGERUD� 3RURþLOR�R�JODVRYDQMX�
���6HF����� �������59&�

�
3RSROQD� LQIRUPDFLMD� R� JODVRYDQMX� ]D� SRWUGLWHY� WHJD� WHKQLþQHJD� SRURþLOD� VH� ODKNR� GREL� L]� SRURþLOD� R�
JODVRYDQMX��QDYHGHQHP�Y�]JRUQML�WDEHOL��
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892'�
9�VWDQGDUGLK�LQ�SRURþLOLK�QD�SRGURþMX�RSUHPH�LQ�VLVWHPRY�GDOMLQVNHJD�YRGHQMD��NL�MLK�MH�WHKQLþQL�RGERU�
,(&� L]GHODO� Y� ]DGQMLK� QHNDM� OHWLK� Y� REOLNL� UD]OLþQLK� GRNXPHQWRY� VHULM� ,(&� �������� LQ� ,(&���������� MH�
GRORþHQR� ãWHYLOR� L]UD]RY� V� SRVHEQLP� SRPHQRP� ]D� XSRUDER� SUL� GDOMLQVNHP� YRGHQMX�� NL� ãH� QLVR�
RSUHGHOMHQL� Y� ,(&� ������������ 0HGQDURGQL� HOHNWURWHKQLãNL� VORYDU� �,(9�� ±� ����� SRJODYMH�� 'DOMLQVNR�
YRGHQMH� �������� 6ORYDUML�� YH]DQL� QD� SRVDPH]QH� GRNXPHQWH� L]� VHULMH� ������� YHþLQRPD� åH� REVWDMDMR��
.OMXE� WHPX� MH� ]ELUND� XVWUH]QLK� L]UD]RY� Y� WHP� GRNXPHQWX� XSRUDEQD� ]D� EUDOFD� ]JRUDM� RPHQMHQLK�
GRNXPHQWRY��
9�WHP�RGGHONX�VWDQGDUGD�,(&���������VR�SR�DEHFHGQHP�UHGX�UD]YUãþHQL�L]UD]L�LQ�QMLKRYH�GHILQLFLMH��-H�
WXGL� REVHåQR� VUHGVWYR� ]D� VNOLFHYDQMH� QD� L]UD]H� SRVHEQHJD�SRPHQD� V� SRGURþMD� RSUHPH� LQ� VLVWHPRY�
GDOMLQVNHJD� YRGHQMD�� NL� QDM� EL� MLK� SR� QRYHP� XSRUDEOMDOL� Y� GRNXPHQWDFLML� QD� SRGURþMX� GDOMLQVNHJD�
YRGHQMD���
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2SUHPD�LQ�VLVWHPL�GDOMLQVNHJD�YRGHQMD�±����GHO��6SORãQR�±����RGGHOHN��6ORYDU�
�� 2EVHJ�LQ�SUHGPHW�VWDQGDUGD�
2EUDYQDYDQR� WHKQLþQR� SRURþLOR� YHOMD� ]D� RSUHPR� LQ� VLVWHPH� GDOMLQVNHJD� YRGHQMD� ]� ELWQR� NRGLUDQLP�
VHULMVNLP�SRGDWNRYQLP�SUHQRVRP�]D�QDG]RU�LQ�YRGHQMH�]HPOMHSLVQR�UD]ãLUMHQLK�SURFHVRY��
7D� RGGHOHN� ,(&� �������� REVHJD� WLVWH� L]UD]H�� NL� VH� SRMDYOMDMR� ãH� SRVHEHM� SUL� WHKQLNDK� GDOMLQVNHJD�
YRGHQMD��WHU�L]UD]H��SRWUHEQH�]D�UD]XPHYDQMH�VWDQGDUGRY�QD�SRGURþMX�GDOMLQVNHJD�YRGHQMD��
9� SRURþLOX� VR� GDQH� SRYH]DYH� ]� GUXJLPL� VORYDUML� V� SRGURþMD� HOHNWURWHKQLNH� LQ� HOHNWURQLNH�� NMHU� MH� WR�
XSRUDEQR���
3RURþLOR�QH�YVHEXMH� L]UD]RY��]D�NDWHUH�YHOMD�PQHQMH��GD� MLK�EUDOHF�VWDQGDUGRY�V�SRGURþMD�GDOMLQVNHJD�
YRGHQMD�GREUR�SR]QD��7R�ãH�SRVHEHM�YHOMD�]D�SRGURþMH�NRPXQLNDFLM��NMHU�VR�L]UD]L�QSU��ªLQIRUPDFLMD©�DOL�
ªELW©�YVDNGDQML�LQ�GREUR�UD]XPOMLYL��

�� =YH]D�]�GUXJLPL�VWDQGDUGL�
6SRGDM�QDYHGHQL�VWDQGDUGL�YVHEXMHMR�GRORþLOD��NL�V�VNOLFHYDQMHP�Y�WHP�EHVHGLOX�WYRULMR�GRORþLOD�WXGL�]D�
WD�RGGHOHN�VWDQGDUGRY�VHULMH�,(&��������2E�L]GDML�VR�ELOL�QDYHGHQL�VWDQGDUGL�YHOMDYQL��9VL�VWDQGDUGL�VH�
SUHJOHGXMHMR��]DWR�QDM�EUDOFL�XSRUDEOMDMR�QDMQRYHMãR�L]GDMR�VSRGDM�QDYHGHQLK�VWDQGDUGRY��ýODQL�,(&�LQ�
,62�YRGLMR�VH]QDPH�WUHQXWQR�YHOMDYQLK�PHGQDURGQLK�VWDQGDUGRY��
,(&����������������� ,QWHUQDWLRQDO� (OHFWURWHFKQLFDO� 9RFDEXODU\� �,(9�� ±� &KDSWHU� �����

'HSHQGDELOLW\�DQG�TXDOLW\�RI�VHUYLFH�
,(&����������������� ,QWHUQDWLRQDO�(OHFWURWHFKQLFDO�9RFDEXODU\��,(9��±�&KDSWHU������$XWRPDWLF�

FRQWURO�
,(&����������������� ,QWHUQDWLRQDO� (OHFWURWHFKQLFDO� 9RFDEXODU\� �O(9�� ±� &KDSWHU� �����

7HOHFRQWURO�
,(&����������������� ,QWHUQDWLRQDO� (OHFWURWHFKQLFDO� 9RFDEXODU\� �,(9�� ±� &KDSWHU� �����

7HOHJUDSK\��IDFVLPLOH�DQG�GDWD�FRPPXQLFDWLRQ�
,(&���������������� 7HOHFRQWURO� HTXLSPHQW� DQG� V\VWHPV� ±�3DUW� ���*HQHUDO� FRQVLGHUDWLRQV� ±�

6HFWLRQ� ��� %DVLF� DVSHFWV� RI� WHOHFRQWURO� GDWD� WUDQVPLVVLRQ� DQG�
RUJDQL]DWLRQ�RI�VWDQGDUGV�,(&���������DQG�,(&���������

,(&���������������� 7HOHFRQWURO� HTXLSPHQW� DQG� V\VWHPV� ±� 3DUW� ��� 2SHUDWLQJ� FRQGLWLRQV� ±�
6HFWLRQ����3RZHU�VXSSO\�DQG�HOHFWURPDJQHWLF�FRPSDWLELOLW\�

,(&���������������� 7HOHFRQWURO� HTXLSPHQW� DQG� V\VWHPV� ±�3DUW� ��� 7UDQVPLVVLRQ� SURWRFROV� ±�
6HFWLRQ����*HQHUDO�VWUXFWXUH�RI�DSSOLFDWLRQ�GDWD�

,(&���������������� 7HOHFRQWURO� HTXLSPHQW� DQG� V\VWHPV� ±�3DUW� ��� 7UDQVPLVVLRQ� SURWRFROV� ±�
6HFWLRQ����'HILQLWLRQ�DQG�FRGLQJ�RI�DSSOLFDWLRQ�LQIRUPDWLRQ�HOHPHQWV�

,(&���������������� 7HOHFRQWURO� HTXLSPHQW� DQG� V\VWHPV� ±�3DUW� ��� 7UDQVPLVVLRQ� SURWRFROV� ±�
6HFWLRQ����%DVLF�DSSOLFDWLRQ�IXQFWLRQV�

,(&������������������ 7HOHFRQWURO� HTXLSPHQW� DQG� V\VWHPV� ±�3DUW� ��� 7UDQVPLVVLRQ� SURWRFROV� ±
6HFWLRQ������&RPSDQLRQ�VWDQGDUG�IRU�EDVLF�WHOHFRQWURO�WDVNV�

,(&������������������ 7HOHFRQWURO� HTXLSPHQW� DQG� V\VWHPV� ±� 3DUW� ��� 7HOHFRQWURO� SURWRFROV�
FRPSDWLEOH� ZLWK� ,62� VWDQGDUGV� DQG� ,78�7� UHFRPPHQGDWLRQV� ±�
6HFWLRQ������7$6(���6HUYLFH�GHILQLWLRQV�

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST IEC/TR 60870-1-3:1997
https://standards.iteh.ai/catalog/standards/sist/8a049cda-f2de-423e-b293-

7929e5c53702/sist-iec-tr-60870-1-3-1997



6,67�,(&�75������������������

��

,(&������������������ 7HOHFRQWURO� HTXLSPHQW� DQG� V\VWHPV� ±� 3DUW� ��� 7HOHFRQWURO� SURWRFROV�
FRPSDWLEOH� ZLWK� ,62� VWDQGDUGV� DQG� ,78�7� UHFRPPHQGDWLRQV� ±� 6HFWLRQ�
�����7$6(���3URWRFRO�GHILQLWLRQV�

,62�,(&������������� ,QIRUPDWLRQ�WHFKQRORJ\�±�9RFDEXODU\�±�3DUW����'DWD�FRPPXQLFDWLRQ�
,62�,(&����������� ,QIRUPDWLRQ�WHFKQRORJ\�±�7HOHFRPPXQLFDWLRQV�DQG�LQIRUPDWLRQ�H[FKDQJH�

EHWZHHQ� V\VWHPV� ±� +LJK�OHYH,� GDWD� OLQN� FRQWURO� �+'/&�� SURFHGXUHV� ±�
)UDPH�VWUXFWXUH�

,62�,(&����������� ,QIRUPDWLRQ�WHFKQRORJ\�±�7HOHFRPPXQLFDWLRQV�DQG�LQIRUPDWLRQ�H[FKDQJH�
EHWZHHQ� V\VWHPV� ±� +LJK�OHYHO� GDWD� OLQN� FRQWURO� �+'/&�� SURFHGXUHV� ±�
(OHPHQWV�RI�SURFHGXUHV�

,62������������� ,QIRUPDWLRQ� WHFKQRORJ\� ±� 2SHQ� 6\VWHPV� ,QWHUFRQQHFWLRQ� ±� %DVLF�
5HIHUHQFH�0RGHO��7KH�%DVLF�0RGHO�

,62������������� ,QIRUPDWLRQ�SURFHVVLQJ�V\VWHPV�±�2SHQ�6\VWHPV�,QWHUFRQQHFWLRQ�±�%DVLF�
5HIHUHQFH�0RGHO�±�3DUW����6HFXULW\�$UFKLWHFWXUH�

,62����������� ,QIRUPDWLRQ� SURFHVVLQJ� V\VWHPV�2SHQ�6\VWHPV� ,QWHUFRQQHFWLRQ� ±�%DVLF�
FRQQHFWLRQ�RULHQWHG�VHVVLRQ�VHUYLFH�GHILQLWLRQ�

,62�75����������� ,QIRUPDWLRQ�SURFHVVLQJ�V\VWHPV�±�2SHQ�6\VWHPV�,QWHUFRQQHFWLRQ�6HUYLFH�
FRQYHQWLRQV�

,62����������� ,QIRUPDWLRQ� SURFHVVLQJ� V\VWHPV� ±� 2SHQ� 6\VWHPV� ,QWHUFRQQHFWLRQ� ±�
,QWHUQDO�RUJDQL]DWLRQ�RI�WKH�1HWZRUN�/D\HU�

,62�,(&����������� ,QIRUPDWLRQ� WHFKQRORJ\�±�2SHQ�6\VWHPV� ,QWHUFRQQHFWLRQ�±�6SHFLILFDWLRQ�
RI�$EVWUDFW�6\QWD[�1RWDWLRQ�2QH��$61����

,62�,(&����������� ,QIRUPDWLRQ� WHFKQRORJ\� ±� 2SHQ� 6\VWHPV� ,QWHUFRQQHFWLRQ� ±� $SSOLFDWLRQ�
/D\HU�VWUXFWXUH�

,62�,(&������������� ,QIRUPDWLRQ�WHFKQRORJ\�±�2SHQ�6\VWHPV�,QWHUFRQQHFWLRQ�±�&RQIRUPDQFH�
WHVWLQJ�PHWKRGRORJ\�DQG�IUDPHZRUN�±�3DUW����*HQHUDO�FRQFHSWV�

,62�,(&�75�������������� ,QIRUPDWLRQ� WHFKQRORJ\� ±� )UDPHZRUN� DQG� WD[RQRP\� RI� ,QWHUQDWLRQDO�
6WDQGDUL]HG�3URIL,HV�±�3DUW����*HQHUD,�SULQFLSOHV�DQG�GRFXPHQWDWLRQ�

,62�,(&�75�������������� ,QIRUPDWLRQ� WHFKQRORJ\� ±� )UDPHZRUN� DQG� WD[RQRP\� RI� ,QWHUQDWLRQDO�
6WDQGDUL]HG�3URIL,HV�±�3DUW����3ULQFLSOHV�DQG�7D[RQRP\�IRU�26,�3URIL,HV�

,78�7�;��������� 'HILQLWLRQ�RI�WHUPV�FRQFHUQLQJ�SXEOLF�GDWD�QHWZRUNV�
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�� 'HILQLFLMH�

,]UD]�Y�VORYHQãþLQL�
,]UD]�Y�DQJOHãþLQL� 'HILQLFLMD�Y�VORYHQãþLQL�

±� DEVROXWQD�NURQRORJLMD�
±� DEVROXWH�FKURQRORJ\���

WLPH�WDJJLQJ�
3UHQRV� LQIRUPDFLMH� R� VSUHPHPEL� VWDQMD�� SUL� NDWHUHP� VH� SUHQHVHQL�
LQIRUPDFLML� GRGD� SRGDWHN� R� WRþQHP� þDVX� QDVWDQND� VSUHPHPEH� Y�
PHMDK�þDVRYQH�UD]ORþOMLYRVWL��>,(9����������@�

±� SRWUGLWHY�
±� DFNQRZOHGJHPHQW�

*OHM�SR]LWLYQR�DOL�QHJDWLYQR�SRWUGLWHY��

±� þDV�]DMHPD�
±� DFTXLVLWLRQ�WLPH�

1DMNUDMãL�þDV��SRWUHEHQ�]D�SUDYLOQR�RGNULWMH�LQ�REGHODYR�VSUHPHPEH�
VWDQMD��

±� QDVORY�
±� DGGUHVV��

'HO�VSRURþLOD��NL�RGNULMH�QMHJRY�L]YRU�DOL�FLOM��

±� QDVWDYLWYHQL�XND]�
±� DGMXVWLQJ�FRPPDQG�

8ND]�� NL� SRY]URþL� VSUHPHPER� YHþSRORåDMQLK� HOHPHQWRY� HOHNWUR�
HQHUJHWVNHJD�VLVWHPD��>,(9����������@�

±� DODUP�
±� DODUP�

,QIRUPDFLMD��NL�RSR]DUMD�QD�QHQRUPDOQR�VWDQMH��
�021305476�8/9 1;: <�=>@?BA CED>': F7G'H D <JIKGMLED <�D>�: FNG'H D>PO�Q G'D�R <EO@SK: >TJAULJA ?�D>E>CJA : >KF7G

C�L>JV@D>W>KS@>C>': A H >�X;YA'IKGZR <[Q : <'\@GWS@>Q : ?�A Q A ];1;: <�=>@?^A CWD <�D>': F7G'H D <JIKG_L
D>': F7G'H D>ZO�Q G'D�R <`S@>'DGLG@?�A'S@>L�CJ: >KV@AJO@SK: <KFN<KF7\@>[SK: A Y�GCG�X'LaD <'Y�GQ <�: A =
SK: A FN<�: A =BS@GbQ c ?�AdLJA ?�D>e>CJA : >JF7GbC�L>JV@D>e>KS@>C>': A H >�XfYAgIKGPR <hQ : <'\@G
S@>Q : ?�A Q A ]

±� DQDORJQL�VLJQDO�
±� DQDORJXH�VLJQDO�

6LJQDO�Y�REOLNL�]YH]QR�VSUHPHQOMLYH�YUHGQRVWL��

±� DSOLNDFLMVND�]GUXåLWHY�
±� DSSOLFDWLRQ�DVVRFLDWLRQ�

6RGHORYDQMH� GYHK� SR]LYQLK� DSOLNDFLMVNR� VWRULWYHQLK� REMHNWRY�� NL�
RPRJRþD� RERMHVWUDQVNR� XSRUDER� SUHGVWDYLWYHQH� VWRULWYH� ]D�
L]PHQMDYR�SRGDWNRY�LQ�NRRUGLQDFLMR�QMXQHJD�VNXSQHJD�GHORYDQMD��
>,62�,(&�����@�

±� DSOLNDFLMVND�HQWLWHWD�
±� DSSOLFDWLRQ�HQWLW\��$(��

9LGLNL�DSOLNDFLMVNHJD�SURFHVD�Y�]YH]L�]�PHGVHERMQLP�SRYH]RYDQMHP�
RGSUWLK�VLVWHPRY��26,���>,62�����@�

±� DSOLNDFLMVNH�IXQNFLMH�
±� DSSOLFDWLRQ�IXQFWLRQV�

)XQNFLMH� SURFHVD�� SRWUHEQH� ]D� QMHJRYR� XSRUDER� Y� VLVWHPX�
GDOMLQVNHJD�YRGHQMD�DOL�VLVWHPX�6&$'$��
�
$SOLNDFLMVNH� IXQNFLMH� VH� GHOLMR� QD� RVQRYQH� LQ� UD]ãLUMHQH� SURFHVQH�
IXQNFLMH��

±� DSOLNDFLMVNH�IXQNFLMH��SUL�
RVQRYQHP�UHIHUHQþQHP�
PRGHOX��

±� DSSOLFDWLRQ�IXQFWLRQV��LQ�
WKH�VHQVH�RI�WKH�EDVLF�
UHIHUHQFH�PRGHO��

'HO� DSOLNDFLMVNLK� SURFHVRY�� NL� L]YDMD� GDOMLQVNR� NRPXQLNDFLMR� PHG�
DSOLNDFLMVNLPL�SURFHVL��>,62�����@�

±� DSOLNDFLMVNL�SURFHV�
±� DSSOLFDWLRQ�SURFHVV�

(OHPHQW� Y� UHDOQHP� RGSUWHP� VLVWHPX�� NL� REGHOXMH� LQIRUPDFLMH� ]D�
GRORþHQR�DSOLNDFLMR��>,62�����@�

±� DSOLNDFLMVNL�SURILO�
±� DSSOLFDWLRQ�SURILOH�

3URILO�� NL� GRORþD� XSRUDER� SURWRNROQLK� VWDQGDUGRY� SRYH]RYDQMD�
RGSUWLK�VLVWHPRY��26,��SODVWL�RG���GR����NL� ]DJRWDYOMDMR�VWUXNWXULUDQ�
SUHQRV�LQIRUPDFLM�PHG�VLVWHPL���
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,]UD]�Y�VORYHQãþLQL�
,]UD]�Y�DQJOHãþLQL� 'HILQLFLMD�Y�VORYHQãþLQL�

±� DSOLNDFLMVNL�VWRULWYHQL�
HOHPHQW�

±� DSSOLFDWLRQ�VHUYLFH�
HOHPHQW�

'HO� DSOLNDFLMVNH� HQWLWHWH�� NL� ]DJRWDYOMD� GHORYDQMH� SRYH]RYDQMD�
RGSUWLK�VLVWHPRY��26,��LQ�SR�SRWUHEL�XSRUDEOMD�VWRULWYH�QLåMLK�SODVWL��
>,62�����@�

±� VWRULWYHQL�HOHPHQW�]D�
NUPLOMHQMH�]GUXåLWYH�

±� DVVRFLDWLRQ�FRQWURO�VHUYLFH�
HOHPHQW�

$SOLNDFLMVNL� VWRULWYHQL� HOHPHQW�� NL� ]DJRWDYOMD� SRVHEQD� VUHGVWYD� ]D�
Y]SRVWDYLWHY�LQ�SUHNLQLWHY�YVHK�DSOLNDFLMVNLK�]GUXåLWHY��
>,62�,(&�����@�

±� DVLQKURQL�SUHQRV�SUL�
GDOMLQVNHP�YRGHQMX��

±� DV\QFKURQRXV�WHOHFRQWURO�
WUDQVPLVVLRQ��
�

*OHM�VWDUW�VWRS�SUHQRV�SUL�GDOMLQVNHP�YRGHQMX��

±� DVLQKURQL�SUHQRV��
±� DV\QFKURQRXV�

WUDQVPLVVLRQ�
3RGDWNRYQL�SUHQRV�V�SROMXEQLP�þDVRP�QDVWRSD�SRVDPH]QHJD�]QDND�
DOL� ]QDNRYQHJD� EORND�� NR� VH� SUHQRV� ]DþQH�� MH� QDVWRS� YVDNHJD�
VLJQDOD�� NL� SUHGVWDYOMD� QHN� ELW� ]QRWUDM� ]QDND� DOL� ]QDNRYQHJD�EORND��
þDVRYQR�XVNODMHQ��>,62�������@�

±� DYWRPDWVNR�YRGHQMH�
SURL]YRGQMH��

±� DXWRPDWLF�JHQHUDWLRQ�
FRQWURO��$*&���

*OHM�UHJXODFLMR�IUHNYHQFH�LQ�PRþL��

±� SRPRåQD�LQIRUPDFLMD�
±� DX[LOLDU\�LQIRUPDWLRQ�

,QIRUPDFLMD�� NL� VH� XSRUDEOMD� ]D� XSUDYOMDQMH� REUDWRYDQMD� VLVWHPD�
GDOMLQVNHJD�YRGHQMD��

±� UD]SRORåOMLYRVW�
±� DYDLODELOLW\�

=PRåQRVW� QDSUDYH� DOL� VLVWHPD�� GD� Y� SROMXEQHP� WUHQXWNX� RSUDYOMD�
VYRMR�]DKWHYDQR�IXQNFLMR��

±� SRYSUHþQL�SUHQRVQL�þDV�
±� DYHUDJH�WUDQVIHU�WLPH�

3RYSUHþHQ� þDV�� SRWUHEHQ� ]D� SUHQRV� SROMXEQH� SRMDYLWYH� SUYRWQHJD�
VLJQDOD�JOHGH�QD�VLVWHP�GDOMLQVNHJD�YRGHQMD�>,(9����������@�

±� VLPHWULþQL�WRNRNURJ��
VLPHWULþQL�YRG��
VLPHWULþQL�VLJQDOQL�SDU�

±� EDODQFHG�FLUFXLW��EDODQFHG�
OLQH��EDODQFHG�VLJQDO�SDLU�

3UHQRVQL� YRG�� VHVWDYOMHQ� L]� GYHK� YRGQLNRY� RE� SULVRWQRVWL� ]HPOMH��
VSRVREHQ�REUDWRYDWL�WDNR��GD�VWD�WRNRYD�Y�YRGQLNLK�Y�SULPHUX��NR�VWD�
QMXQL� DPSOLWXGL� QDSHWRVWL� HQDNL� QD� YVHK� SUHþQLK� UDYQLQDK� LQ�
QDVSURWQL� SR� SRODULWHWL� JOHGH� QD� ]HPOMR�� HQDND� SR� YHOLNRVWL� LQ�
QDVSURWQD�SR�VPHUL��

±� XUDYQRWHåHQL�SUHQRV�
±� EDODQFHG�WUDQVPLVVLRQ�

3UHQRVQD� PHWRGD�� SUL� NDWHUL� ODKNR� HQD� DOL� GUXJD� SRGDWNRYQD�
WHUPLQDOVND� RSUHPD� �'7(�� GYHK� PHGVHERMQR� SRYH]DQLK� SRVWDM�
VSURåL�SUHQRV�VSRURþLOD�Y�SROMXEQHP�WUHQXWNX��>,(&����������@�

±� ]DSRUQD�QDSUDYD�
±� EDUULHU�GHYLFH�

1DSUDYD��NL�RPRJRþD�JDOYDQVNR�ORþLWHY�RSUHPH�GDOMLQVNHJD�YRGHQMD�
RG�REUDWRYDOQH�RSUHPH��QSU��UHOH��RSWLþQL�VSRMQLN�DOL�WUDQVIRUPDWRU���

±� RVQRYQL�VWDQGDUG�
±� EDVH�VWDQGDUG�

2GREUHQ�PHGQDURGQL�VWDQGDUG��WHKQLþQR�SRURþLOR�DOL�SULSRURþLOR�,78�
7��NL�VH�XSRUDEOMD�Y�GHILQLFLML�SURILOD��>,62�,(&�75��������@�

±� RVQRYQD�DSOLNDFLMVND�
IXQNFLMD��Y�GDOMLQVNHP�
YRGHQMX��

±� EDVLF�DSSOLFDWLRQ�IXQFWLRQ��
�LQ�WHOHFRQWURO��

3RVWRSHN�SUHQRVD��V�NDWHULP�VH�L]YDMD�QDG]RUQD�IXQNFLMD�DOL�IXQNFLMD�
YRGHQMD�LQ�VH�Y�VLVWHPLK�GDOMLQVNHJD�YRGHQMD�SRJRVWR�XSRUDEOMD��
>,(&����������@�
1;i)j 47k;i)j 9 1l: <'D >O2cY�G C G'X SJ: <'D >Od?J>IK>?KY�G'X�mA Y�H A VD@A�SJ: <'D >O2A Q ?�]
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,]UD]�Y�VORYHQãþLQL�
,]UD]�Y�DQJOHãþLQL� 'HILQLFLMD�Y�VORYHQãþLQL�

±� RVQRYQH�IXQNFLMH�
±� EDVLF�IXQFWLRQV�

)XQNFLMH�� NL� LPDMR� RSUDYND� ]� YVHPL� YUVWDPL� LQIRUPDFLM� PHG�
REUDWRYDOQR�RSUHPR�LQ�RSHUDWHUMHP��

±� RVQRYQL�UHIHUHQþQL�
PRGHO���
SRYH]RYDQMH�RGSUWLK�
VLVWHPRY�

±� EDVLF�UHIHUHQFH�PRGHO�

1DPHQ� PHGQDURGQHJD� VWDQGDUGQHJD� UHIHUHQþQHJD� PRGHOD�
SRYH]RYDQMD� RGSUWLK� VLVWHPRY� MH� ]DJRWRYLWL� VNXSQR� RVQRYR� ]D�
NRRUGLQDFLMR�UD]YRMD�VWDQGDUGRY�QD�SRGURþMX�SRYH]RYDQMD�VLVWHPRY�
LQ�KNUDWL�RPRJRþLWL�SULND]�REVWRMHþLK�VWDQGDUGRY�]�YLGLND�VSORãQHJD�
UHIHUHQþQHJD� PRGHOD�� ,]UD]� SRYH]RYDQMH� RGSUWLK� VLVWHPRY� �26,��
R]QDþXMH�VWDQGDUGH�]D�L]PHQMDYR�LQIRUPDFLM�PHG�VLVWHPL��NL�VR�GUXJ�
GUXJHPX� QDPHQRPD� ªRGSUWL©� ]DUDGL� Y]DMHPQH� UDEH� XSRUDEQLK�
VWDQGDUGRY�� 'HMVWYR�� GD� MH� VLVWHP� RGSUW�� QH� SRPHQL� QREHQH�
SRVHEQH� XSRUDEH� VLVWHPRY�� WHKQRORJLMH� DOL� VUHGVWHY� SRYH]RYDQMD��
DPSDN�VH�QDQDãD�QD�PHGVHERMQR�SUL]QDYDQMH�LQ�SRGSRUR�XSRUDEQLK�
VWDQGDUGRY��

±� EDXG�
±� EDXG��%G��

(QRWD� PRGXODFLMVNH� KLWURVWL� DOL� HQRWD� SUHQRVQH� KLWURVWL� VLJQDOQLK�
HOHPHQWRY� NRQVWDQWQH� GROåLQH� þDVRYQR� GLVNUHWQLK� DOL� GLJLWDOQLK�
VLJQDORY�� ãWHYLOR� EDXGRY� MH� HQDNR� REUDWQL� YUHGQRVWL� WUDMDQMD�
QDMNUDMãHJD�VLJQDOQHJD�HOHPHQWD�DOL�RVQRYQHJD�LQWHUYDOD�Y�VLJQDOX�Y�
VHNXQGDK��>,(9����������@�
�021305476�8/9 nUSK: ]oSK: A@?K>'H TJA DJAQ : G�R G'D�R G[A D�Q <�: LG'H GZ<�D>Q <_pKq7F2O2R <aF7>@?�cJH GJmA R O@Y�G[=JA Q : >@O�Q

r qs6t?o]

±� LQIRUPDFLMD�R�ELQDUQHP�
VWDQMX�

±� ELQDU\�VWDWH�LQIRUPDWLRQ�
1DG]RUQD� LQIRUPDFLMD� R� HQHP� RG� GYHK� PRåQLK� VWDQM� HOHPHQWRY�
HOHNWURHQHUJHWVNHJD� VLVWHPD�� QSU�� YNOMXþHQR�L]NOMXþHQR���
>,(9����������@�

±� YHUMHWQRVW�EULVDQMD�ELWD�
±� ELW�HUDVXUH�SUREDELOLW\�

9HUMHWQRVW�� GD� ER� VSUHPHQOMLYND� VSUHMHWHJD� VLJQDOD�� NL� SRPHQL�
YUHGQRVW�QHNHJD�ELWD�� SUHVHJOD�GRORþHQH�PHMH�GRSXVWQH�NDNRYRVWL�
VLJQDOD��

±� VWRSQMD�EULVDQMD�ELWRY�
±� ELW�HUDVXUH�UDWH�

5D]PHUMH� PHG� ãWHYLORP� ELWRY�� NDWHULK� VLJQDOL� VR� PHG� VSUHMHPRP�
SUHVHJOL�GRORþHQH�PHMH�GRSXVWQHJD�RGVWRSDQMD�NDNRYRVWL�VLJQDOD��LQ�
FHORWQLP�ãWHYLORP�RGGDQLK�ELWRY���

±� YHUMHWQRVW�ELWQH�QDSDNH�
±� ELW�HUURU�SUREDELOLW\�

9HUMHWQRVW��GD�ER�VSUHMHWL�ELW�QDSDþHQ�JOHGH�QD�RGGDQL�ELW���
>,(9����������@�

±� VWRSQMD�ELWQH�QDSDNH�
±� ELW�HUURU�UDWH�

5D]PHUMH� PHG� ãWHYLORP� QDSDþQR� VSUHMHWLK� ELWRY� LQ� ãWHYLORP� YVHK�
RGGDQLK�ELWRY��>,(9����������@�

±� ELWQL�SUHQRV�SRGDWNRY�
±� ELW�RULHQWHG�GDWD�

WUDQVPLVVLRQ�
*OHM�NRGQR�WUDQVSDUHQWQL�SUHQRV�SRGDWNRY��

±� ELWQL�NRG��
±� ELW�RULHQWHG�FRGH��

*OHM�WUDQVSDUHQWQL�NRG��

±� ELWQD�KLWURVW��
±� ELW�UDWH�

+LWURVW�SUHQRVD�ELWRY��SRQDYDGL�L]UDåHQD�Y�ELWLK�QD�VHNXQGR��ELW�V���

±� EORN�
±� EORFN�

=DSRUHGMH�ELWRY��SUHQHVHQLK�NRW�HQRWD��QDYDGQR�UD]GHOMHQD�QD�SROMD�
]D�SUHQRV�LQIRUPDFLMVNLK�ELWRY�LQ�ELWRY�]D�]D]QDYDQMH�QDSDN��
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±� EORNRYQL�NRG�
±� EORFN�FRGH�

=DSRUHGMH� LQIRUPDFLMVNLK�ELWRY�� GRSROQMHQLK� ]� ELWL� ]D� ]D]QDYDQMH�DOL�
RGSUDYOMDQMH�QDSDN��

±� YHUMHWQRVW�EORNRYQH�
QDSDNH�

±� EORFN�HUURU�SUREDELOLW\�
9HUMHWQRVW��GD�ER�EORN�QHSUDYLOQR�VSUHMHW��>,(9����������@�

±� VWRSQMD�EORNRYQH�QDSDNH�
±� EORFN�HUURU�UDWH�

5D]PHUMH�PHG�ãWHYLORP�QDSDþQR�VSUHMHWLK�EORNRY� LQ� ãWHYLORP�YVHK�
RGGDQLK�EORNRY��>,(9����������@�

±� EORNLUDQ�
±� EORFNHG�

.R�MH�YUHGQRVW�LQIRUPDFLMVNHJD�REMHNWD�EORNLUDQD�]D�SUHQRV��RVWDQH�
YUHGQRVW��NL�MH�YHOMDOD�SUHG�EORNDGR��%ORNLUDQMH�LQ�GHEORNLUDQMH�ODKNR�
VSURåL�QSU��ORNDOQD�]DSRUD�DOL�Y]URN�Y�ORNDOQL�DYWRPDWL]DFLML��

±� EORNRYQL�VSRQWDQL�
SUHQRV�SRGDWNRY�

±� EORFNHG�VSRQWDQHRXV�GDWD�
WUDQVIHU�

3RGREHQ� MH� VSRQWDQHPX� SUHQRVX� SRGDWNRY�� YHQGDU� WX� LQLFLDFLMVNL�
DSOLNDFLMVNL�SURFHV�GRORþHQ�þDV�SRþDND�QD�YHþMR�NROLþLQR�VSRQWDQLK�
SRGDWNRY�� SUHGHQ� VSURåL� SUHQRV�� V� þLPHU� RPRJRþL� XþLQNRYLWHMãL�
SUHQRV�SRGDWNRY�Y�SULPHUX�UDIDORY�VSRQWDQLK�SRGDWNRY��

±� WYRUMHQMH�EORNRY��
EORNDQMH�

±� EORFNLQJ�
)XQNFLMD�� NL� MR� QD� SODVWL� 1� L]YDMD� HQWLWHWD� ]D� SUHVOLNDYR� PQRåLFH�
VWRULWYHQLK� SRGDWNRYQLK� HQRW� SODVWL� 1� Y� SRVDPH]QR� SURWRNROQR�
SRGDWNRYQR�HQRWR�SODVWL�1��>,62�����@�

±� NRG�%&+��%RVH�
&KDXGKXUL�
+RFTXHQJKHP���

±� %RVH�&KDXGKXUL�
+RFTXHQJKHP�FRGH�
�%&+�FRGH��

&LNOLþQL� NRG�� GRORþHQ� V� SURGXNFLMVNLP� SROLQRPRP�� YVDND� NRGQD�
EHVHGD�MH�YHþNUDWQLN�WHJD�SROLQRPD��

±� L]NORSQD�]PRJOMLYRVW�
±� EUHDNLQJ�FDSDELOLW\��

EUHDNLQJ�FDSDFLW\�
7RN�� NL� JD� QDSUDYD� ODKNR� SUHNLQH� SUL� GDQL� SRYUDWQL� QDSHWRVWL� LQ�
SUHGSLVDQLK�SRJRMLK�XSRUDEH�LQ�REQDãDQMD��

±� PRVW�
±� EULGJH�

3RVUHGRYDOQR� YR]OLãþH� Y� SRGDWNRYQHP� RPUHåMX�� NL� PHG� VHERM�
SRYH]XMH�SUHQRVQH�SRWL�]�UD]OLþQLPL�SURWRNROL�IL]LþQLK�SODVWL��

±� VSORãQL�XND]�
±� EURDGFDVW�FRPPDQG�

8ND]�� NL� MH� QDVORYOMHQ� QD� HOHPHQWH� HOHNWURHQHUJHWVNHJD� VLVWHPD� Y�
YHþ�DOL�YVHK�SRVWDMDK�RPUHåMD�GDOMLQVNHJD�YRGHQMD��>,(9����������@�

±� XVPHUMDOQL�PRVW�
±� EURXWHU�

3RVUHGRYDOQR� YR]OLãþH� Y� SRGDWNRYQHP� RPUHåMX�� NL� Y� HQL� HQRWL�
]GUXåXMH� ODVWQRVWL� PRVWD� LQ� XVPHUMDOQLND�� 8SRUDEOMD� VH� ]D�
PHGVHERMQR� SRYH]DYR� SRGDWNRYQLK�PUHå�� V� þLPHU� VH� WYRUL� HQRWQR�
ORJLþQR�RPUHåMH��

±� ]ORJ�
±� E\WH�

8UHMHQ� QL]� GRORþHQHJD� ãWHYLOD� ELQDUQLK� GLJLWRY�� NL� GHOXMHMR� NRW�
HQWLWHWD��>,(9����������@�
�021305476�8/9 6t<JO <J?KGhuCJH >@I'vEO <e\K: <@Cb>CJDGJV\@<wH G'=@Y�>ec@S@>': GK\KH R GBY�>QsOJA D>'DJA FxCG

>KY�Q <@Q ]

±� SRVWRSHN�NUPLOMHQMD�NOLFD�
±� FDOO�FRQWURO�SURFHGXUH�

8SRUDED� YUVWH� SURWRNRORY�� SRWUHEQLK� ]D� Y]SRVWDYLWHY� LQ� VSURVWLWHY�
]YH]H��>,62�������@�

±� Y]SRVWDYLWHY�NOLFD�
±� FDOO�HVWDEOLVKPHQW��

=DSRUHGMH�GRJRGNRY�]D�Y]SRVWDYLWHY�SRGDWNRYQH�]YH]H��
>,78�7�;���@�
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±� VSURVWLWHY�NOLFD�
±� FDOO�UHOHDVH�

=DSRUHGMH�GRJRGNRY�]D�VSURVWLWHY�SRGDWNRYQH�]YH]H��
>,(&����������@�

±� NOLFDQMH�
±� FDOOLQJ�

3URFHV� SUHQRVD� L]ELUDOQLK� VLJQDORY�� QDPHQMHQLK� ]D� Y]SRVWDYLWHY�
]YH]H�PHG�SRGDWNRYQLPL�SRVWDMDPL��>,62�������@�

±� FHQWUDOL]LUDQD�DEVROXWQD�
NURQRORJLMD�

±� FHQWUDOL]HG�DEVROXWH�
FKURQRORJ\�

3UHQRV�LQIRUPDFLM�R�VSUHPHPEDK�VWDQM�]�UD]OLþQLK�PHVW��SUL�NDWHUHP�
VH�DEVROXWQD�NURQRORJLMD�GREL�V�VLQKURQL]DFLMR�XU��>,(9����������@�
�021305476�8/9 y3G'=�Q <@LG'DGzQ >JV@D>O�Q{FN>': G|c@S@>@}�Q <@LGQ A~O@S@>@O>K\KD>O�Q�V GO>LJD <JIKG

: GCJH A Y�>LG'D�R G�XGK\O>KH c�Q D>7Y: >'D>'H >@I�A R >fA DgOJA DJ=J: >'DJA CGJm@A R OY�<�DGKS@GKY�<�]

±� QDMDYD�VSUHPHPEH�
VWDQMD�

±� FKDQJH�RI�VWDWH�
DQQRXQFHPHQW�

3ULJODVLWHY�]DKWHYH�]D�SUHQRV�LQIRUPDFLMH�R�VSUHPHPEL�VWDQMD��
>,(9����������@�

±� NDQDO�
±� FKDQQHO�

3RW� ]D� SUHQDãDQMH� HOHNWULþQLK� VLJQDORY�� NL� MH� SRQDYDGL� ORþHQD� RG�
GUXJLK�Y]SRUHGQLK�SRWL��
�021305476�8/9 6t<JO <J?KG[uKS@>Q v7R <`FfA }JH R <�DG_LZ}JA : } <KF�S@>JFN<�DJc[A D_>K\ O <JIKGWH >@V�<@LG'D�R <WS@>

� : <'Y�L <�DV@DJA2G'H A5V GO>LJDJA5?J<�H A Q LJA ]�j C@: GCBuKY�G'DG'H v�H G'=@Y�>�S@>JFN<�DJAN\@>@?�A OJA
<�D>@OFN<�: D>�S@>Q
X`YA_>JF7>@IK>@V G�SK: <�D>@O�OGJF7>�L�<�DJA�OFN<�: A XW\@>@?�A O@A
?@L>@OFN<�: D>fS@>Q
X YA�>JFN>@IK>JV GfSK: <�D>OgL2>K\<�=gOFN<�: <�=J]

±� VLVWHP�GDOMLQVNHJD�
YRGHQMD�]�L]ELUR�NDQDOD�

±� FKDQQHO�VHOHFWLQJ�
WHOHFRQWURO�V\VWHP��
FRPPRQ�GLDJUDP�
WHOHFRQWURO�V\VWHP�

6LVWHP�GDOMLQVNHJD�YRGHQMD��SUL�NDWHUHP�FHQWHU�YRGHQMD�ODKNR�L]ELUD�
NDWHURNROL� NRQþQR� SRVWDMR� V� SUHNODSOMDQMHP� VSUHMHPQLND� LQ� SR�
SRWUHEL�WXGL�RGGDMQLND�XND]RY�]�HQHJD�NDQDOD�QD�GUXJHJD��
>,(9����������@�

±� SUHYHULWYHQL�XND]�
±� FKHFN�FRPPDQG�

8ND]�� NL� ]DKWHYD� SUHYHULWHY� SUDYLOQHJD� GHORYDQMD� QDSUDYH�
GDOMLQVNHJD�YRGHQMD��>,(9����������@�

±� SUHYHULWYHQD�VHNYHQFD��
SUHYHULWYHQD�YVRWD�

±� FKHFN�VHTXHQFH���
FKHFN�VXP�

'HO�VSRURþLOD��NL�VH�XSRUDEOMD�]D�SUHYHUMDQMH�DOL�SRSUDYOMDQMH�QDSDN��

±� ãLIULUDQR�EHVHGLOR�
±� FLSKHUWH[W�

3RGDWNL� NRW� UH]XOWDW� ãLIULUDQMD� �HQNULSFLMH��� 9VHELQVNHJD� SRPHQD�
ãLIULUDQLK� SRGDWNRY� QL� PRJRþH� XJRWRYLWL� EUH]� SR]QDYDQMD� ãLIULUQH�
PHWRGH���

±� YRGRYQR�NRPXWLUDQR�
SRGDWNRYQR�RPUHåMH���

� YRGRYQR�NRPXWLUDQR�
RPUHåMH�

±� FLUFXLW�VZLWFKHG�GDWD�
QHWZRUN��&6'1���FLUFXLW�
VZLWFKHG�QHWZRUN�

1DþLQ� XUHGLWYH� QDPHQVNLK� �þDVRYQR� DOL� SURVWRUVNR� GHOLWYHQLK��
NRPXWDFLMVNLK� QDSUDY�� V� NDWHULP� MH� ]DJRWRYOMHQR� GHORYDQMH�
WHOHNRPXQLNDFLMVNLK� VWRULWHY� SR� PHWRGL� YRGRYQH� NRPXWDFLMH�� 7R� MH�
ODKNR� YRGRYQR� NRPXWLUDQR� SRGDWNRYQR� RPUHåMH� DOL� NRPXWLUDQR�
WHOHIRQVNR�RPUHåMH��>,(&����������@�

±� YRGRYQR�NRPXWLUDQR�
MDYQR�SRGDWNRYQR�
RPUHåMH�

±� FLUFXLW�VZLWFKHG�SXEOLF�GDWD�
QHWZRUN��&63'1��

9RGRYQR� NRPXWLUDQR� RPUHåMH�� NL� MH� Y]SRVWDYOMHQR� LQ� REUDWXMH� Y�
RNYLUX�MDYQLK�VOXåE�]D�MDYQR�XSRUDER��
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±� YRGRYQD�NRPXWDFLMD�
±� FLUFXLW�VZLWFKLQJ�

3URFHV��NL�QD�]DKWHYR�SRYHåH�GYD�DOL�YHþ�WHUPLQDORY��NDWHULP�GRGHOL�
L]NOMXþQR�SUDYLFR� XSRUDEH� SRGDWNRYQHJD� YRGD�� GRNOHU� SRYH]DYD�QL�
VSURãþHQD��>,62�������@�

±� ]DSUWD�XSRUDEQLãND�
VNXSLQD�

±� FORVHG�XVHU�JURXS�
6NXSLQD�GRORþHQLK�XSRUDEQLNRY�SRGDWNRYQHJD�RPUHåMD��NL�GRYROMXMH�
QMLKRYR� PHGVHERMQR� NRPXQLNDFLMR� LQ� RQHPRJRþD� NRPXQLNDFLMR� ]�
YVHPL�GUXJLPL�XSRUDEQLNL�VWRULWYH�DOL�VWRULWHY��>,62�������@�
�021305476�8/9 �US@>': GK\KDJA Y2H G'=@Y�>7SK: A S@G@?KG2L <KVdCGKSK: Q A FEO@Yc@SKA DGJFs]

±� NRGD�
±� FRGH�

'RORþHQR�UD]PHUMH�PHG�GYHPD�QL]RPD�]QDNRY��

±� NRGQR�WUDQVSDUHQWQL�
SUHQRV�SRGDWNRY���
ELWQL�SUHQRV�SRGDWNRY�

±� FRGH�WUDQVSDUHQW�GDWD�
WUDQVPLVVLRQ���
ELW�RULHQWHG�GDWD�
WUDQVPLVVLRQ�

0HWRGD� SRGDWNRYQHJD� SUHQRVD�� QHRGYLVQD� RG� VWUXNWXUH� ELWQH�
VHNYHQFH��NL�MR�XSRUDEOMD�SRGDWNRYQL�YLU��

±� NRGQR�QHRGYLVQD�
SRGDWNRYQD�
NRPXQLNDFLMD�

±� FRGH�LQGHSHQGHQW�GDWD�
FRPPXQLFDWLRQ��

9UVWD� SRGDWNRYQH� NRPXQLNDFLMH�� NL� XSRUDEOMD� ]QDNRYQR� XVPHUMHQ�
SURWRNRO��6OHGQML�QL�RGYLVHQ�RG�QDERUD�]QDNRY�DOL�NRGD��NL�JD�XSRUDEOMD�
SRGDWNRYQL�YLU��>,62�������@�

±� NRGQR�WUDQVSDUHQWQD�
SRGDWNRYQD�
NRPXQLNDFLMD�

±� FRGH�WUDQVSDUHQW�GDWD�
FRPPXQLFDWLRQ�

9UVWD�SRGDWNRYQH�NRPXQLNDFLMH��NL�XSRUDEOMD�ELWQL�SURWRNRO��6OHGQML�QL�
RGYLVHQ�RG�VWUXNWXUH�ELWQHJD�]DSRUHGMD��NL�JD�XSRUDEOMD�SRGDWNRYQL�
YLU��>,62�������@�

±� NRPELQLUDQD�SRVWDMD�
±� FRPELQHG�VWDWLRQ�

'HO� SRGDWNRYQH� SRVWDMH� SUL� YLVRNRQLYRMVNHP� NUPLOMHQMX� SRGDWNRYQLK�
SRYH]DY��NL�SRGSLUD�NRPELQLUDQH�NUPLOQH�IXQNFLMH�SRGDWNRYQLK�SRYH]DY��
JHQHULUD� XND]H� LQ� RG]LYH� ]D� SUHQRV� WHU� LQWHUSUHWLUD� SUHMHWH� XND]H� LQ�
RG]LYH��>,62�������@�
�021305476�8/9 �3>JFf\KA DJA : G'DG�S@>@O�Q G�R GZR <�S@>O <'\<�R�>?JIK>L>': DG[CG`O@SK: >TG'D�R <^A C@FN<�D�R GL <

Y: FsA H DJA =�OJA I�DG'H >LKX�>': IKG'DJA CJA : G'D�R <�SK: <@Q >KY�G�S@>@?KGQ Y�>LKX�SK: <@LG�R G'D�R <
O@SK: <�R <@Q A =�cY�GC>L�A D�Q L>': R <�D�R <�SK: A FN<�: DJA =�>@?@CJA L>L�A D�GKY�Q A LJD>@O�Q AsC G
>K\ LJH G@?K>LG'D�R <hDGKS@GKY�A DMSK: A � cJD@Y�m@A R G'=^CGP>KY: <@LG'D�R <bS@>bDG'S@GKY�G'=PDG
S@>@?KGQ Y�>LJD <KFBS@>L <@C>LG'H D <'FBDJA L>�R cK]

±� XND]���
NRPDQGD�

±� FRPPDQG�
,QIRUPDFLMD�� NL� SRY]URþL� VSUHPHPER� VWDQMD� HOHPHQWRY� HOHNWURÜ�
HQHUJHWVNHJD�VLVWHPD��>,(9����������@�

±� XND]QD�VPHU���
NRPDQGQD�VPHU�

±� FRPPDQG�GLUHFWLRQ�
6PHU� RG� NUPLOQH� ORNDFLMH� GR� NUPLOMHQHJD� SURFHVD�� 3RQDYDGL� MH� WR�
VPHU�RG�JODYQH�SRVWDMH�SURWL�NRQþQL�SRVWDML���

±� ]GUXåHQL�DODUP�
±� FRPPRQ�DODUP�� =GUXåLWHY�YVHK�SRVDPLþQLK�DODUPRY�Y�HQ�DODUP��>,(9����������@�
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±� VLVWHP�GDOMLQVNHJD�
YRGHQMD�]�L]ELUR�NDQDOD�

±� FRPPRQ�GLDJUDP�
WHOHFRQWURO�V\VWHP��

*OHM� VLVWHP� GDOMLQVNHJD� YRGHQMD� ]� L]ELUR� NDQDOD�� �FKDQQHO�
VHOHFWLQJ�WHOHFRQWURO�V\VWHP��

±� QDSHWRVW�VNXSQHJD�
QDþLQD�

±� FRPPRQ�PRGH�YROWDJH�
3RYSUHþQD� QDSHWRVW�� NL� VH� SRMDYOMD� PHG� SRVDPH]QLPL� YRGQLNL� LQ�
VSHFLILFLUDQR�UHIHUHQFR��NL�MH�SRQDYDGL�]HPOMD�DOL�RJURGMH��
>,(&����������@�

±� VSUHPOMHYDOQL�VWDQGDUG�
±� FRPSDQLRQ�VWDQGDUG�

6SUHPOMHYDOQL� VWDQGDUG� SRGUREQHMH� REUDYQDYD� GHILQLFLMH� RVQRYQLK�
VWDQGDUGRY� DOL� QHNHJD� IXQNFLRQDOQHJD� SURILOD�� 9� QMHP� VH� QDMGHMR�
GHILQLFLMH� SRVHEQH� XSRUDEH� LQIRUPDFLMVNLK� REMHNWRY�� GHILQLFLMH�
GRGDWQLK� LQIRUPDFLMVNLK� REMHNWRY�� VWRULWYHQLK� SRVWRSNRY� LQ�
SDUDPHWURY�RVQRYQLK�VWDQGDUGRY���
>,(&�����������LQ�,(&������������@�
�021305476�8/9 �-SK: <KFsH R <@LG'H DJAdO�Q G'D ?KG': ?�A2D <BO@SK: <�FfA D�R G�R >hO�Q G'D ?KG': ?K>LKXfDGeY�GQ <�: <BO�<

DG'DG@}G�R >�X'Q <KF2L <JV_DGQ G'DV@D <�R <`S@>@?JG�R G�R >a>@?�D>@O <`FN<J?_O�Q G'D ?KG': ?�A XoYAJO�<
c@S@>': GK\KH R G�R >sDGN?K>'H >JV�<�D <KFhS@>@?�: >JV�R cK]

±� PHãDQD�NRQILJXUDFLMD�
±� FRPSRVLWH�FRQILJXUDWLRQ�

*OHM�PHãDQD�NRQILJXUDFLMD���K\EULG�FRQILJXUDWLRQ��

±� VHVWDYOMHQR�SRGDWNRYQR�
SROMH�

±� FRPSRXQG�GDWD�ILHOG��&3��
=DSRUHGMH� SRGDWNRYQLK� SROM� ]� ]DSRYUVWQR� UD]YUãþHQLPL� ELWL�� NL� WYRULMR�
LQIRUPDFLMVNL�HOHPHQW��>,(&����������@�

±� YR]OLãþQD�SRVWDMD���
]ELUQD�SRVWDMD�

±� FRQFHQWUDWRU�VWDWLRQ�
3RVWDMD� Y� KLHUDUKLML� RPUHåMD� GDOMLQVNHJD� YRGHQMD�� NMHU� VH� ]ELUDMR�
QDG]RURYDQH�LQIRUPDFLMH�L]�NRQþQLK�SRVWDM��GD�VH�SUHQDãDMR�Y�FHQWHU�
YRGHQMD��LQ�RG�NRGHU�VH�UD]GHOMXMHMR�XND]L�NRQþQLP�SRVWDMDP��
>,(9����������@�

±� NRQNUHWQD�VLQWDNVD�
±� FRQFUHWH�V\QWD[�

3RJOHGL�QD�SUDYLOD��XSRUDEOMHQD�SUL�IRUPDOQL�VSHFLILNDFLML�SRGDWNRY��NL�
REVHJDMR�SRVHEQRVWL�QMLKRYH�SUHGVWDYLWYH��>,62�����@�

±� SRWUGLWL��SULPLWLY��
±� FRQILUP��SULPLWLYH��

3RPHQL� PHGVHERMQR� XþLQNRYDQMH�� SUL� NDWHUHP� L]YDMDOHF� VWRULWYH�
SUHNR� VWRULWYHQH� GRVWRSRYQH� WRþNH� QD]QDQL� GRNRQþDQMH� QHNDWHULK�
SRVWRSNRY��NL�VR�ELOL�SUHGKRGQR�SR]YDQL�SUHNR�SULPLWLYD�]DKWHYH�QD�
LVWL�VWRULWYHQL�GRVWRSRYQL�WRþNL��>,62�75�����@�

±� SUHVNXãDQMH�VNODGQRVWL�
±� FRQIRUPDQFH�WHVWLQJ�

3UHVNXVL�]D�XJRWDYOMDQMH��DOL� L]YHGED�SURWRNROD�XVWUH]D�VSHFLILFLUDQL�
]PRJOMLYRVWL� LQ�PRåQRVWLP�WHU�DOL� L]SROQMXMH�VSHFLILFLUDQH�]DKWHYH�]D�
VWDWLþQR� LQ� GLQDPLþQR� VNODGQRVW� �JOHM� ]DKWHYH� ]D� VWDWLþQR� LQ�
GLQDPLþQR�VNODGQRVW���

±� ]YH]D�QD�SODVWL�1�
±� �1��FRQQHFWLRQ�

=YH]D�� NL� MR� SODVW�1� Y]SRVWDYL� ]D� SUHQRV� SRGDWNRY�PHG�GYHPD�DOL�
YHþ�HQWLWHWDPL�SODVWL�1����>,62�����@�

±� NRQþQD�WRþND�]YH]H�QD�
SODVWL�1�

±� �1��FRQQHFWLRQ�HQGSRLQW�
(QRVWUDQVNL�NRQHF�]YH]H�QD�SODVWL�1�]QRWUDM�VWRULWYHQH�GRVWRSRYQH�
WRþNH�SODVWL�1��>,62�����@�

±� LGHQWLILNDWRU�NRQþQH�
WRþNH�]YH]H�QD�SODVWL�1�

±� �1��FRQQHFWLRQ�HQGSRLQW�
LGHQWLILHU�

,GHQWLILNDWRU� NRQþQH� WRþNH� ]YH]H� QD� SODVWL� 1� VH� XSRUDEOMD� ]D�
SUHSR]QDYDQMH� SULPHUQH� ]YH]H� SODVWL� 1� QD� VWRULWYHQL� GRVWRSRYQL�
WRþNL�SODVWL�1��>,62�����@�
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