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,78�7� 6HNWRU� ]D� WHOHNRPXQLNDFLRQH� VWDQGDUGH� MH� VWDOQL� RUJDQ� � 0H_XQDURGQH
7HOHNRPXQLNDFLRQH� 8QLMH�� ,78�7� MH� RGJRYRUQD� ]D� SURXaDYDQMH� WHKQLaNLK�� RSHUDWLYQLK� L
WDULIQLK� SLWDQMD� L� L]GDYDQMH� 3UHSRUXND� X� YH]L� VD� WLP�� VD� FLOMHP� GD� VH� VWDQGDUGL]XMX
WHOHNRPXQLNDFLMH�^LURP�VYHWD�

6YHWVND� WHOHNRPXQLNDFLRQD� NRQIHUHQFLMD� R� VWDQGDUGL]DFLML� �:RUOG
7HOHFRPPXQLFDWLRQ� 6WDQGDUGL]DWLRQ� &RQIHUHQFH�� :76&��� NRMD� VH� RGUCDYD� VYDNH� aHWLUL
JRGLQH�� XVWDQRYOMDYD� WHPH� ]D� SURXaDYDQMH� X� ,78�7� 6WXGLMVNLP� JUXSDPD�� NRMH� VD� VYRMH
VWUDQH�VDaLQMDYDMX�3UHSRUXNH�]D�]DGDWH�WHPH�

2GREUHQMH� ]D� 3UHSRUXNH� MH� GDWR� RG� VWUDQH� aODQRYD� ,78�7� L� SRNULYHQR� MH
SURFHGXURP�L]ORCHQRP�X�:76&�5H]ROXFLML�%U����+HOVLQNL��0DUW�������������

,78�7� 3UHSRUXND� .���� MH� UHYLGLUDQD� X� ,78�7� 6WXGLMVNRM� JUXSL� 9� ������������ L
RGREUHQD�RG�:76&��#HQHYD��2NWREDU�������������

BBBBBBBBBBBBBBBBBBBBBBBBBBB

1DSRPHQH

1.  8�RYRM�3UHSRUXFL��L]UD]���$GPLQLVWUDFLMD���VH�XSRWUHEOMDYD�UDGL�SUHFL]QRVWL�GD�EL�R]QDaLOD
REH��7HOHNRPXQLNDFLRQX�DGPLQLVWUDFLMX�L�RGJRYDUDMX`H�RSHUDWLYQH�VOXCEH�

 

2.  6WDWXV� SULORJD� �DQQH[�� L� GRGDWDND� �DSSHQGL[�� GRGDWLK� X]� 6HULMX� .� 3UHSRUXND� WUHED
WXPDaLWL�QD�VOHGH`L�QDaLQ��

��������SULORJ��DQQH[��X�3UHSRUXFL�MH�LQWHJUDOQL�GHR�3UHSRUXNH
������� GRGDWDN� �DSSHQGL[�� X� 3UHSRUXFL� QLMH� LQWHJUDOQL� GHR� 3UHSRUXNH� L� VDPR� � REH]EH_XMH

QHND�NRPSOHPHQWDUQD�REMD^QMHQMD�LOL�LQIRUPDFLMH�X�YH]L�WH�3UHSRUXNH�
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2YD�3UHSRUXND�WHCL�GD�XVWDQRYL�RVQRYQH�PHWRGH�WHVWLUDQMD�L�NULWHULMXP�]D�RWSRUQRVW
WHOHNRPXQLNDFLRQH� RSUHPH� SRYH]DQH� X� ORNDOQLP� SUHWSODWQLaNLP� OLQLMDPD� QD� SUHQDSRQH� L
SUHVWUXMH�

2YD� � 3UHSRUXND� RSLVXMH� WHVWRYH� NRMH� WUHED� SULPHQLWL� QD� RSUHPX� NRMD� VH� SRYH]XMH
SUHNR�PHWDOQLK�NRQWDNDWD�VD�VLPHWULaQLP�SDULFDPD�

2YD� � 3UHSRUXND� MH� XVPHUHQD� QD� VHULMH� WHVWRYD� NRML� VH� X� SULQFLSX� REDYOMDMX� QD
SULNOMXaFLPD�WHOHNRPXQLNDFLRQLK�OLQLMD�L�QDSDMDQMD�

6WDQRYL^WD�R�SUHQDSRQLPD� � L�SUHVWUXMDPD�SRNULYHQD�RYRP�3UHSRUXNRP�REXKYDWDMX
XGDUH� L]D]YDQH� SUDCQMHQMHP� X� LOL� RNR� OLQLMVNH� RSUHPH�� NUDWNRWUDMQRP� LQGXNFLMRP
QDL]PHQLaQLP� QDSRQLPD� VD� REOLCQMLK� GLVWULEXWLYQLK� LOL� CHOH]QLaNLK� HQHUJHWVNLK� YRGRYD�� WH
GLUHNWQLP�NRQWDNWRP� L]PH_X� WHOHNRPXQLNDFLRQLK� L� HQHUJHWVNLK� YRGRYD� L� HOHNWURVWDWLaNLP
SUDCQMHQMHP�
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�0HOERXUQH��������UHYLGLUDQR������������

1.  ��1DPHQD�RYH�3UHSRUXNH
 

 

 .DGD�VH�PRGHUQD�WHOHNRPXQLNDFLRQD�RSUHPD�SRYHCH�QD�ORNDOQH�SUHWSODWQLaNH�OLQLMH�
PRCH� GR`L� GR� QMHQRJ� R^WH`HQMD�� NDR� SRVOHGLFH� GHORYDQMD� SUHQDSRQD� L� SUHVWUXMD� NRML� VH
MDYOMDMX� QD� SRPHQXWLP� OLQLMDPD� SRG� RGUH_HQLP� XVORYLPD�� 9HURYDWQR`D� L� LQWHQ]LWHW� RYLK
XVORYD�YDULUD�X�]DYLVQRVWL�RG�PQR^WYD�IDNWRUD��NDR�^WR�VX���JHRJUDILMD��NOLPD��NRQVWUXNWLYQH
PHWRGH�� HIHNDW� HNUDQL]RYDQMD�� 3UHQDSRQL� L� SUHVWUXMH� NRML� SRWLaX� RG� HOHNWURVWDWLaNLK
SUDCQMHQMD�L�SUHOD]QLK�SRUHPH`DMD�NRML�VH�MDYOMDMX�QD�HQHUJHWVNLP��PUHCQLP��SRVWURMHQMLPD
PRJX�WDNR_H�R^WHWLWL�RSUHPX�LOL�X]URNRYDWL�SRUHPH`DMH�X�UDGX��2YD�3UHSRUXND�QDVWRML�GD
]DVQXMH�RVQRYQH�PHWRGH�WHVWLUDQMD�NRMH�VH�PRJX�UD]OLNRYDWL�X�GHWDOMLPD��GD�EL�VH�]DGRYROMLOL
SRVHEQL�� ORNDOQL� ]DKWHYL� L� NRMD� PRCH� SRPR`L� GD� VH� SRYH`D� YHURYDWQR`D� ��SUHCLYOMDYDQMD��

RSUHPH�NDGD�MH�L]ORCHQD�SUHQDSRQLPD�L�SUHVWUXMDPD�

 8�RYRP�REOLNX�3UHSRUXND�RSLVXMH�WHVWRYH�NRMH�EL�WUHEDOR�SULPHQLWL�QD�RSUHPX�NRMD
VH�SRYH]XMH�SUHNR�PHWDOQLK�NRQWDNDWD�VD�VLPHWULaQLP�SDULFDPD��8�SULSUHPL�VX�VWXGLMH�NRMH
VH�RGQRVH�QD�RSUHPX�NRMD�VH�SRYH]XMH�SUHNR�NRDNVLMDOQLK�L�RSWLaNLK�NDEORYD�
 

 2YD�3UHSRUXND�SUHWSRVWDYOMD�GD� VX�XGDUQH� ]D^WLWQH�NRPSRQHQWH� �6XUJH�3URWHFWLYH
'HYLFHV��63'��NDR�VSROMQD�]D^WLWD��XVNOD_HQH�VD�RSUHPRP�X�REODVWLPD�L]ORCHQLP�RSDVQLP
XWLFDMLPD��2QL�NRML�UXNXMX�RSUHPRP�LQGLYLGXDOQR�RGOXaXMX�R�SULPHQL�]D^WLWH��3UHSRUXNDPD
.���� L� .���� VH� WUHED� UXNRYRGLWL� NDGD� VH� GRQRVL� RGOXND� R� SUDYFLPD� SRVWDYOMDQMD� OLQLMD� GR
RSUHPH�X�]DYLVQRVWL�RG�QMHQH�ORNDFLMH�

 2YD�3UHSRUXND�SUHWSRVWDYOMD�GD�MH�X]HPOMHQMH�L�L]MHGQDaDYDQMH�SRWHQFLMDOD�XaLQMHQX
X�VNODGX�VD�3UHSRSUXNRP�.����
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2.  3UHJOHG

2YD�3UHSRUXND� VH� X� SULQFLSX�RGQRVL� QD� NDQFHODULMVNX�RSUHPX��3UHSRUXND�.���� VH
EDYL� NRPXWDFLRQRP� RSUHPRP� NRMD� LPD� FHQWUDOQR� QDSDMDQMH� �&HQWUDO�EDWWHU\�� &%��� =D
VORCHQLMX� SUHWSODWQLaNX� RSUHPX� NRULVQLFL� PRJX� NRULVWLWL� 3UHSRUXNX� .���� LOL� .���� NDR
RGJRYDUDMX`X�

2YD�3UHSRUXND�VH�RGQRVL�VDPR�QD�WLSVND�WHVWLUDQMD��3UL]QDYDMX`L�VORCHQRVW�WHVWLUDQMD
RQRJD� ^WR� VH� SRGUD]XPHYD� SRG� SRMPRP� SUHWSODWQLaNH� RSUHPH�� RYD� 3UHSRUXND� VH
NRQFHQWUL^H�QD�VHULMVND�WHVWLUDQMD�NRMD�VH�SULQFLSVNL�REDYOMDMX�QD�WHOHNRPXQLNDFLRQRM�OLQLML�L
XOD]QLP� SULNOMXaFLPD� ]D� QDSDMDQMH�� 7HVWRYL� VH� PRJX� SULPHQLWL� QD� ELOR� NRML� L]DEUDQL� QLYR
�RSUHPH�L�]D^WLWH��]D�YUHPH�QRUPDOQRJ�NRUL^`HQMD�RSUHPH�

.DNR�VH�RSUHPD�PRCH�NRULVWLWL�X�VUHGLQDPD�VD�PDOLP�LOL�YHOLNLP�VSROMQLP�XWLFDMLPD�
WR�VH�L�WHVWRYL�PRJX�REDYOMDWL�EH]�LOL�VD�RGJRYDUDMX`RP�]D^WLWRP�

7HVWRYL� SUHQDSRQVNLK� XGDUD� SUHWSRVWDYOMDMX� GD� MH� HOHNWULaQR� SRYH]LYDQMH� L]PH_X
X]HPOMHQMD�L]YHGHQRJ�]D�WHOHNRPXQLNDFLRQX�RSUHPX�L�QDSDMDQMH�L]YHGHQR�NYDOLWHWQR�

7HVWRYL� ]D� LQGXNFLMX� L� NRQWDNW� VD� HQHUJHWVNLP� YRGRYLPD� VH� SULPHQMXMX� ]D� HIHNWH
�XWLFDMD��WUDQVYHU]DOQLK��SRSUHaQLK��L�ORQJLWXGLQDOQLK��SRGXCQLK��WDODVD�

2YD� 3UHSRUXND� VH� SUH� VYHJD� RGQRVL� QD� RWSRUQRVW� RSUHPH�� SD� L� DNR� REH]EH_XMH
RGUH_HQ� QLYR� VLJXUQRVWL�� WR� VDPR� SR� VHEL� QLMH� GRYROMQR� ]D� SRWSXQX� ]D^WLWX� NRULVQLND�� 8
VYDNRM�]HPOML�JGH�VH�NRULVWL�SRPHQXWD�RSUHPD�WUHED�SR^WRYDWL�QDFLRQDOQH�VWDQGDUGH�

3.  8VORYL�QDVWDQND�SUHQDSRQD�L�SUHVWUXMD

2YRP�3UHSRUXNRP�REXKYD`HQH�VX�UD]OLaLWH�SRMDYH�SUHVWUXMD�L�SUHQDSRQD��

� LPSXOVL�NRML�SRWLaX�RG�GLUHNWQRJ� LOL� LQGLUHNWQRJ��EOLVNRJ��XGDUD�JURPD�X�EOL]LQL
OLQLMVNRJ�SRVWURMHQMD�

� NUDWNRWUDMQD� LQGXNFLMD� QDL]PHQLaQRJ� QDSRQD� NRMD� SRWLaH� RG� REOLCQMLK
HQHUJHWVNLK�YRGRYD�LOL�CHOH]QLaNLK�VLVWHPD��RELaQR��NDGD��VX��WH��OLQLMH�LOL�VLVWHPL�X
NYDUX�

� GLUHNWQL� NRQWDNWL� L]PH_X� WHOHNRPXQLNDFLRQLK� L� HQHUJHWVNLK� OLQLMD�� RELaQR
QLVNRQDSRQVNLK�

� HOHNWURVWDWLaND�SUDCQMHQMD�NRMD�SRWLaX�GLUHNWQR�RG�RVREOMD� L� SUHNR� LQGXNRYDQLK
SROMD�SRUHNORP�VD�REOLCQMLK�REMHNDWD�
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8VYDMD� VH�� GD� XGDUL� JURPD� XWLaX� QD� VYH� SURYRGQLNH� X� SUHWSODWQLaNRP� YRGX�
3UHQDSRQL�LOL�SUHVWUXMH�VH�PRJX�SRMDYLWL��LVWRYUHPHQR�QD�VYLP�XOD]QLP�SDULFDPD�YH]DQLP�QD
SUHWSODWQLaNH� L]YRGH� L�SURL]YHVWL� YHOLNH� VWUXMH�X� ]DMHGQLaNLP�YRGRYLPD� LOL� NRPSRQHQWDPD�
2YDNYL� XVORYL� VX� REXKYD`HQL� � WHVWQLP� ]DKWHYLPD� X� 7DEHOL� ��� %U�� �F��� NRML� VLPXOLUDMX
LVWRYUHPHQL� XGDU� JURPD�� 2YDM� WHVW� VH� SULPHQMXMH� VDPR� QD� PDOH� NX`QH� FHQWUDOH� �3ULYDWH
%UDQFK�([FKDQJH��3%;��QD�NRMH�GROD]H�VDPR�DQDORJQH�OLQLMH�VD�MDYQH�FHQWUDOH�

4.  *UDQLFH�GHILQLVDQMD�RSUHPH

5D]OLaLWL�WLSRYL�RSUHPH�aLQH�QHRSKRGQLP�GD�VH�VYDNL�PRGXO�RSUHPH��YLGL�NDR���FUQD
NXWLMD����EODFN�ER[��VD���LOL�YL^H�SULNOMXaQLK�PHVWD��SRORYD���$��%��LWG��NDR�L�X]HPOMHQMHP��(��
1HNL� ]D^WLWQL� HOHPHQWL� VX� YH`� XJUD_HQL� X� RSUHPX�� QD� SULPHU� QD� OLQLMVNLP� SORaDPD� LOL
SRYH]DQL�QD�XQXWUD^QMH�SULNOMXaNH�

=D�SRWUHEX�RYLK� WHVWRYD� ��SUR]YR_DaL�RaHNXMX�GD� VH�GHILQL^X�JUDQLFH� ��FUQH�NXWLMH���
WDNR� GD� VYDND� ]D^WLWQD� NRQILJXUDFLMD� LQVWDOLUDQD� X� ^WL`HQRP� XUH_DMX� EXGH� X]HWD� X
UD]PDWUDQMH�NDR�QHRWX_LYL�GHR�WH�RSUHPH��$NR�SRVWRMH�L�GUXJL�SRPR`QL�SULNOMXaFL��NDR�^WR
VX� RQL� ]D� GRJUD_LYDQMH� RSUHPH�� LOL� ]D� X]HPOMHQMH�� QMLK� WUHED� WUHWLUDWL� WDNR� GD� VH� QMLKRYH
R]QDNH�GRGDMX��SRVWRMH`LP��QD�SULPHU�$��%��&��'��LWG��L�(��X]HPOMHQMH��

5.  8VORYL�WHVWLUDQMD

1D� VYH� WHVWRYH� L]� WDaNH� ��� �� L� ��� RGQRVH� VH� VOHGH`L� RS^WL� XVORYL�� RVLP� XNROLNR� QLMH
QDYHGHQR�GUXJDaLMH�

5.1  6YL�WHVWRYL�VX�WLSVNL�
 

5.2  8OD]QL�L]YRGL���SULNOMXaQD�PHVWD���]D��VYH��WHVWRYH��PRUDMX��ELWL��GHILQLVDQL��L�R]QDaHQL
RG�VWUDQH�SURL]YR_DaD�NDR�$��%��&��'��LWG��L�(��X]HPOMHQMH��

��� =D� WHVWRYH� VSHFLILNRYDQH�VDPR�X� WDaNDPD��� L� ����RSUHPD�EL� WUHEDOD�ELWL� ]DYLMHQD�X
IROLMX�QD�RQLP�GHORYLPD�JGH�PRCH�GR`L�X�NRQWDNW�VD�RVREOMHP��L�SUL�WRPH�REDYH]QR
SRYH]DQD�VD�X]HPOMHQMHP��(��

��� 2SUHPX�WUHED�WHVWLUDWL�X�ELOR�NRP�UDGQRP�VWDQMX�NRMH�WUDMH�GRYROMQR�GXJR�GD�EL�ELOR
]QDaDMQR�
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��� 2SUHPD� PRUD� ELWL� X� VWDQMX� GD� SUR_H� WHVW� X� WDaNL� �� X� GR]YROMHQLP� RSVH]LPD
WHPSHUDWXUH��UHODWLYQH�YODCQRVWL�L�SULWLVND��NRML�RGJRYDUDMX�RQLPD�X�SUDNVL�

��� 8��VYLP��VOXaDMHYLPD� �JGH� � MH� �RGUH_HQ� �PDNVLPDOQL� �QDSRQ�� � WUHED� � WDNR_H� L]YU^LWL
WHVWLUDQMH��L��]D��QDSRQH��QLCH��RG��PDNVLPDOQRJ��GD��EL�VH�SRWYUGLOD�RWSRUQRVW�RSUHPH
QD�ELOR�NRML�QDSRQ�QLCL�RG�PDNVLPDOQRJ�

��� 6YDNL� � WHVW� � WUHED� �GD� �EXGH� �SRQRYOMHQ� �RQROLNR�SXWD�NROLNR� MH�QD]QDaHQR�X�WDEHOL�
9UHPH�L]PH_X�GYD�X]DVWRSQD�WHVWD�WUHED�GD�EXGH���PLQXW��3RODULWHW�XGDUQLK�WHVWRYD
WUHED�QDL]PHQLaQR�PHQMDWL�L]PH_X�GYD�X]DVWRSQD�XGDUD�

��� 7HVW� LQGXNFLMH� VD� HQHUJHWVNRJ� YRGD� WUHED� REDYLWL� QD� IUHNYHQFLML� NRMX� NRULVWH
HQHUJHWVNL�L�CHOH]QLaNL�YRGRYL�X�GUCDYL�JGH�VH�WHVW�REDYOMD�

� 8VNOD_LYDQMH�VD�SULPDUQRP�]D^WLWRP

��� 2S^WH

1HNL�RG�WHVWRYD�L]�7DEHOH���]DKWHYDMX�GRGDYDQMH�SULPDUQH�]D^WLWH��7HNX`D�MH�SUDNVD
GD� VH� L]ORCHQH� SUHWSODWQLaNH� OLQLMH� ]D^WLWH� VD� QHNLP� XGDUQLP� ]D^WLWQLP
NRPSRQHQWDPD� �6XUJH� 3URWHFWLYH� 'HYLFHV�� 63'��� NDR� ^WR� VX� FHYL� VD� JDVQLP
SUDCQMHQMHP��JDVQL�RGYRGQLFL���1DMEROMH�PHVWR�]D�XPHWDQMH�JDVQLK�RGYRGQLND�MH�QD
PHVWX�XODVND�NDEORYD�X�]JUDGX��.DUDNWHULVWLNH�VSROMQLK�63'��PRUDMX�ELWL�XVNOD_HQH
VD�]DKWHYLPD�GDWLP�X�3UHSRUXNDPD�.����L�.�����UHVSHNWLYQR��,VWL�WLS�63'�WUHED�ELWL
NRUL^`HQ�L�X�UDGX�L�]D�WHVWLUDQMH�RSUHPH�

1RYL�VHW�]D^WLWQLK�RVLJXUDaD�`H�VH�NRULVWLWL�SRVOH�]DYU^HWND�VYDNRJ�WHVWD�

��� 6LPXODFLMD�XGDUD�JURPD

8NOMXaHQMH�SULPDUQH�]D^WLWH�GDMH�GYD�HIHNWD��

• 2JUDQLaDYD� PDNVLPDOQL� QDSRQ� SULPHQMHQ� QD� RSUHPX�� L� VWRJD� X� ]DYLVQRVWL� RG
XQXWUD^QMH� LPSHGDQVH� RSUHPH�� RJUDQLaDYD� L� PDNVLPDOQX� VWUXMX� NRMX� RSUHPD
PRUD�L]GUCDWL�

• 3URL]YRGL�YUOR�EU]H�SURPHQH�QDSRQD� L� VWUXMH��SUL�aHPX� LQGXNWLYQL� LOL�NDSDFLWLYQL
HIHNDW�PRCH�GRVH`L�L�GR�RVHWOMLYLK�GHORYD�SUHWSODWQLaNH�RSUHPH�NRML�QLVX�GLUHNWQR
L]ORCHQL�OLQLMVNLP�QDSRQLPD�

 

 .RRUGLQDFLMD� �L]PH_X� XJUD_HQH� L� SULPDUQH� ]D^WLWH�� VH� SRVWLCH� NDGD� SULPDUQH
]D^WLWQH� QDSUDYH� ELYDMX� DNWLYLUDQH� SULOLNRP� WHVWLUDQMD� QDSRQRP�8F� QLCLP�RG� �� N9�SUHPD
WHVW�SURFHGXUL������D�L]ORCHQD�RSUHPD�VH�SRQD^D�X�VNODGX�VD�NULWHULMXPRP�$�RYH�3UHSRUXNH�
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 $NR� VH� SULPDUQD� ]D^WLWD� QH� DNWLYLUD�� WUHED� REUDWLWL� SDCQMX� QD� YUHGQRVW� VWUXMD� NRMH
WHNX� X� XQXWUD^QMRM� �NX`QRM�� NDEORYVNRM� PUHCL�� 9HOLNH� VWUXMH� X� LQWHUQRM� NDEORYVNRM� PUHCL
PRJX� SRUHPHWLWL� RVWDOX� RSUHPX�� 3UHSRUXND� .���� RSLVXMH� X]HPOMHQMH� L� L]MHGQDaDYDQMH
SRWHQFLMDOD� XQXWDU� REMHNWD� VD� SUHWSODWQLaNRP� RSUHPRP� L� RSLVXMH� XVNOD_LYDQMH� VD
HOHNWULaQLP�]D^WLWQLP�QDSUDYDPD�

 

 

 

 ��� ,QGXNFLMD�L�NUDWDN�VSRM�VD�HQHUJHWVNLP�YRGRYLPD
 

 8OD]QD� LPSHGDQVD� NRMD� SRVWRML� L]PH_X� CLOD� D� L� E� SUHPD� ]HPOML� (� WHVWLUDQH
SUHWSODWQLaNH�RSUHPH��MH�X�QRUPDOQRP�VWDQMX�YLVRND��8OD]QD�LPSHGDQVD�L]PH_X�D�L�E��CLOD
LSDN�PRCH�ELWL�PDQMD�
 1DSRQ�QD�LPSHGDQVL�L]PH_X�CLOH�L�]HPOMH�PRCH�DNWLYLUDWL�SULPDUQX�]D^WLWX��.DR�^WR
MH�SRPHQXWR�X�3UHSRUXFL�.����]D^WLWQH�NRPSRQHQWH�QD�VYDNRM�RG�CLOD�MHGQH�SDULFH�PRCGD
QH`H� RGUHDJRYDWL� LVWRYUHPHQR�� SD� `H� VH� WDNR� IRUPLUDWL� WUDQVYHU]DOQL� �SRSUHaQL�� LPSXOV
�WDODV���3RG�RGUH_HQLP�XVORYLPD��QDURaLWR�DNR�RSUHPD�NRMD� VH� ^WLWL� LPD�PDOX� LPSHGDQVX�
XNOMXaHQMH�MHGQH�]D^WLWQH�NRPSRQHQWH�`H�SUHGXSUHGLWL�XNOMXaHQMH�GUXJH�L�SRSUHaQL�QDSRQ�`H
VH�]DGUCDWL�VYH�GRN�SRVWRML�SRGXCQL��ORQJLWXGLQDOQL��QDSRQ�QD�OLQLML�
 

 8OD]QD�LPSHGDQVD�SUHWSODWQLaNH�RSUHPH�PRCH�ELWL�QLCD�SUL�VOHGH`LP�XVORYLPD��

• .DGD�VH�SUHWSODWQLaND�RSUHPD�NRULVWL��SRGLJQXWD�MH�VOX^DOLFD��RII�KRRN�VWDQMH�
• .DGD�MH�DNWLYLUDQD�VHNXQGDUQD�SUHQDSRQVND�]D^WLWD�L]PH_X�SULNOMXaDND�CLOD�D� L�E
SUHWSODWQLaNH�RSUHPH�

 

 ,]�SRPHQXWLK�UD]ORJD�VH�L]YRGL�WHVW�SRSUHaQRJ�QDSRQD�]D�XVORYH�LQGXNFLMH�L�NUDWNRJ
VSRMD�VD�HQHUJHWVNLP�NDEORYLPD�
 

 

 

 

 � 'R]YROMHQL�SRUHPH`DML�LOL�R^WH`HQMD
 

 3UHSR]QDMX�VH�GYD�QLYRD�SRUHPH`DMD�LOL�R^WH`HQMD��
 

 .ULWHULMXP�$���2SUHPD�WUHED�GD�L]GUCL�WHVW�EH]�R^WH`HQMD�LOL�GUXJLK�SRUHPH`DMD��NDR
^WR� MH�SDG�SURJUDPD�]D�SRGU^NX� �� VLVWHPVNRJ� VRIWYHUD� LOL�RWND]� ]D^WLWQLK�XUH_DMD�� L�QDNRQ
WRJD�WUHED�GD�UDGL�X�RNYLUX�GHILQLVDQLK�JUDQLFD��1H�]DKWHYD�VH�GD�RSUHPD�UDGL�LVSUDYQR�]D
YUHPH�WHVWLUDQMD�
 

 .ULWHULMXP�%���.DR�SRVOHGLFD�WHVWLUDQMD�VLPXODFLMRP�XGDUD�JURPD�QH�VPH�VH�SRMDYLWL
YDWUD�QD�RSUHPL��%LOR�NDNYR�R^WH`HQMH�LOL�WUDMQL�SRUHPH`DM�NRML�VH�SRMDYL�PRCH�ELWL�RJUDQLaHQ
QD�PDQML�EURM�LQWHUIHMV�NROD�QD�VSROMD^QMLP�OLQLMDPD�
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 � 7HVWRYL�XGDUD�JURPD��LQGXNFLMH�L�NUDWNRJ�VSRMD�VD�HQHUJHWVNLP�YRGRP
 

 

 5D]OLaLWD�HOHNWULaQD�NROD�NRMD�VH�NRULVWH�]D�WUL�SUHQDSRQVND�L�SUHVWUXMQD�WHVWD�VX��
 

• 6OLNH���L���� 8GDU�JURPD

• 6OLND���� ,QGXNFLMD�VD�HQHUJHWVNLP�YRGRP

• 6OLND���� .UDWDN�VSRM�VD�HQHUJHWVNLP�YRGRP

2SUHPX�EL�WUHEDOR�WHVWLUDWL�X�VNODGX�VD�7DEHORP���

6OLND���SRND]XMH�NROR�QDSRQVNRJ�JHQHUDWRUD�]D� WHVWLUDQMH�XGDUD�JURPD�QD� MHGQRP

XOD]X��L]YRGX���1DSRQ�RWYRUHQRJ�NROD�LPD�REOLN��������µV�

6OLND���SRND]XMH�NROR�]D�WHVWLUDQMH�LVWRYUHPHQLP�XGDURP�QD�VYLP�XOD]QLP�SDULFDPD�

,]PH_X� JHQHUDWRUD� L� VSUHCQH� RSUHPH� NRMD� VH� WHVWLUD� QHRSKRGQR� MH� VWDYLWL� VSUHCQH
�UD]GYRMQH�� HOHPHQWH� �QD� SULPHU� GLRGH��� GD� EL� VH� VSUHaLR� NUDWDN� VSRM� QD� XOD]QLP
SULNOMXaFLPD�RSUHPH�

1DSRPHQD���5D]GYRMQH�HOHPHQWH�NRML�VH�NRULVWH�X�RYRP�WHVWX�WUHED�WDNR�RGDEUDWL�GD
PLQLPDOQR�XWLaX�QD�QDSRQ�JHQHUDWRUD�^WR�VH�WLaH�QMHJRYRJ�REOLND��QDSRQD�L�VWUXMQRJ�SURILOD�
��

7HVWLUDQMH�LQGXNFLMH�`H�VH�L]YHVWL�VD�L�EH]�SULPDUQH�]D^WLWH�
3ULOLNRP� WHVWLUDQMD� EH]� SULPDUQH� ]D^WLWH� SULPHQLWL� VOHGH`H� XVORYH� �SUHPD� 6OLFL� �� L

7DEHOL����%U�����

�����������������8D�F��PD[�U�P�V��=�����9���W�=�����PV���5�=�����Ω

8VORYL�WHVWLUDQMD�VD�SULPDUQRP�]D^WLWRP�NRML�SRNULYDMX�QRUPDOQH�VOXaDMHYH��SUHPD
6OLFL���L�7DEHOL����EU��E���VX�GDWL�VOHGH`LP�YUHGQRVWLPD��

��������8D�F��PD[�U�P�V��=�����9���W�=������PV���5�=�����Ω

� � 1RUPDOQL� XVORYL� WHVWLUDQMD� VD� SULPDUQRP� ]D^WLWRP� VH�PRJX� SULODJRGLWL� ORNDOQLP
XVORYLPD� SURPHQRP� SDUDPHWDUD� WHVWLUDQMD� XQXWDU� VOHGH`LK� JUDQLFD�� WDNR� GD� MH� LVSXQMHQ
XVORY�GD�MH�,�W�MHGQDN���$�V��

���8 ����9�≤�8D�F��PD[�U�P�V��≤�����9

���W ≤������PV

���5 WUHED� SRGHVLWL� SRVOH� SURUDaXQD� ,�W� �]D� SRWUHEX� RYRJ� SURUDaXQD� X]HWR� MH� GD
XOD]QD�LPSHGDQVD�WHVWLUDQH�RSUHPH�EXGH���

���,�������MH�VWUXMD�NRMD�WHaH�NUR]�VYDNL�RG�L]OD]QLK�SULNOMXaDND�JHQHUDWRUD
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20 µF 50 Ω

15 Ω

25 Ω

25 Ω

A

B

A

B

E

T2

T1

T3

Uc 0.2 µF

Spre`ni

elementi

     Testirana
          oprema

Slika 1/K.21 - Kolo za testiranje udara groma na jednom ulazu
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E

25 Ω

25 Ω15 Ω

50 Ω

25 Ω

Uc 20 µF

A1

B1

An

Bn

25 Ω

    Spre`ni
    elementi

 Testirana
  oprema

0.2 µF

Slika 2/K.21 - Kolo za testiranje istovremenim udarom groma na svim ulazima

R

R

T1

T3

A

B
E

T2

Tajmersko kolo

Generator

  Testirana
    oprema

Slika 3/K.21 - Kolo za testiranje indukcije sa energetskim vodom

Ua.c.
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10 Ω

200 Ω

600 Ω

10 Ω

200 Ω

600 Ω

T1 A

S

T2 B
E

T3

Ua.c.

Figure 4/K.21 - Kolo za testiranje kontakta sa energetskim vodom

Tajmersko
     kolo

  Testirana
    oprema

7DEHOD���.������8VORYL�WHVWLUDQMD

%U� 7HVW ,]PH_X 7HVW
NROR

00DDNNVVLLPPDDOOQQLL
QQDDSSRRQQ

WWHHVVWWLLUUDDQQMMD�D�LL
WWUUDDMMDDQQMMHH

%%UURRMM
WWHHVVWWRRYYDD

88VVNNOODD__HHQQDD
SSUULLPPDDUUQQDD
]]DD^̂WWLLWWDD

33UULLKKYYDD`̀HHQQLL
NNUULLWWHHUULLMMXXPP

�D� 7��L�$ 6OLND�� 8F�PD[� ���N9 �� 1H $

7��L�% 8F�PD[� ���N9 �� 1H $

8F�PD[�� ���N9 �� 'D $

�E� 6LPXODFLMD
XGDUD�JURPD

7��L�$��%
LWG���7��L�VYL
RVWDOL
WHUPLQDOL
�1RWD���

6OLND�� 8F�PD[�� ���N9 �� 'D $

�F� 6LPXODFLMD
LVWRYUHPHQRJ
XGDUD�JURPD

Q�[��$�%�
�������L�(

6OLND��� 8F�PD[� ���N9 �� 1H $
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�D� 7��L�$ 6OLND��

8D�F��PD[�U�P�V�

� ����9������V � 1H $

,QGXNFLMD�VD
HQHUJHWVNLK
YRGRYD

7��L�%

6OLND��

8D�F��PD[�U�P�V�

� ����9����V

��1RWH���L���

� 'D $

�E�

7��L�$��%
LWG���7��L�VYL

6OLND��

8D�F��PD[�U�P�V�

 �����9����V � 1H $

RVWDOL
WHUPLQDOL
�1RWD��� 6OLND��

8D�F��PD[�U�P�V�

 �����9������V � 'D $

�D�

.UDWDN�VSRM
VD

7��L�$

7��L�%

6OLND��
7HVWLUD
VH�VD�6�X
VYDNRM
SR]LFLML

�1RWH

��L���

8D�F��PD[�U�P�V�

 �����9

���PLQ

�1RWD���

�

�=D
VYDNL
SRORCDM

6

1HPD %

�E�

HQHUJHWVNLP
YRGRP

7��L�$��%
LWG���7��L�VYL

RVWDOL
WHUPLQDOL
�1RWD���

6OLND��
7HVWLUD
VH�VD�6�X
VYDNRM
SR]LFLML

�1RWH

��L���

8D�F��PD[�U�P�V�

 �����9

���PLQ

�1RWD���

�

�=D
VYDNL
SRORCDM

6

1HPD %

127$� �� �� 9H]H� L]YHGHQH� SUHNR� X]HPOMHQMD� PRJX� VSUHaLWL� XVSRVWDYOMDQMH� QRUPDOQLK� XVORYD� SULOLNRP
WHVWLUDQMD�� 8� WLP� VOXaDMHYLPD�� DOWHUQDWLYQD� WHVWLUDQMD� WUHED� VSURYHVWL� WDNR� GD� VH� LVSR^WXMX
]DKWHYL�L]�RYRJ�WHVWD��QD�SULPHU��SRVWDYOMDQMHP�QLVNRQDSRQVNLK�YDUQLaDUD�SUHPD�X]HPOMHQMX
LOL�QD�QHNL�GUXJL�QDaLQ��

127$�������2GQRV�QDSRQD�WHVWLUDQMD�L�GXCLQH�WUDMDQMD�MH�GDW�X�SRJODYOMX�$���.���

127$�������7RSOMLYL�RVLJXUDaL��WRSOMLYL�NDEORYL��LWG��VH�PRJX�RVWDYLWL�V�OHYH�VWUDQH�WHVW�JHQHUDWRUD�]D�YUHPH
RYLK�WHVWLUDQMD�

127$�������$NR�MH�SUHNLGDa�6�X�SRORCDMX������Ω���VWUXMD�PRCH�ELWL�RJUDQLaHQD�QD�QLCH�YUHGQRVWL�X�VNODGX�VD
QDFLRQDOQLP�SURSLVLPD�

127$�������9UHGQRVW�8D�F���PD[���`H�VH�PHQMDWL�X�VDJODVQRVWL�VD�ORNDOQLP�PUHCQLP�QDSRQRP�

127$�������9LGHWL�PRJX`H�YDULMDFLMH�XVORYD�WHVWLUDQMD�X�SRJODYOMX���

� �����7HVWRYL�HOHNWURVWDWLaNLK�SUDCQMHQMD
 

 7UHED� VH� GUCDWL� 3UHSRUXND� .���� L� ,(&� L]GDQMD� ��������� ����� 2SUHPD� WUHED� GD
]DGRYROML�NULWHULMXP�$�RYH�3UHSRUXNH�NDGD�VH�WHVWLUD�QD�QLYR�L]ORCHQRVWL���SUHPD�,(&������
�������N9�NRQWDNWQR�SUDCQMHQMH�����N9�SUDCQMHQMH�NUR]�YD]GXK��
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�� �����7HVWRYL�XWLFDMD�QD�HQHUJHWVNX�RSUHPX

������������7HVWRYL�NRML�VOHGH�VH�REDYOMDMX�QD�QDSRMQRM��HQHUJHWVNRM��RSUHPL�GD�EL�VH�REH]EHGLOD
RGJRYDUDMX`D� L]GUCOMLYRVW� RSUHPH� QD� YLVRNRQDSRQVNH� XGDUH�� NRML� VH� PRJX� SRMDYLWL� QD
HQHUJHWVNLP� SURYRGQLFLPD� NDR� SRVOHGLFD� JUPOMDYLQH� LOL� L]� GUXJLK� UD]ORJD�� QD� SULPHU
SUHOD]QRJ�SUHNLGDaNRJ�UHCLPD�
�������������2SUHPD�NRMD�VH�WHVWLUD�WUHED�ELWL�X�QRUPDOQRP�UHCLPX�QDSDMDQMD��VD�SULVWXSRP�QD
RGJRYDUDMX`X� WHOHNRPXQLNDFLRQX� OLQLMX� L� VD�RSUHPRP�WDNR�SRYH]DQRP�GD�VLPXOLUD�XVORYH
]D�VYDNR�UDGQR�VWDQMH�GRYROMQR�GXJR�YUHPHQD�
�������������2SUHPD� NRMD� QLMH� X� VDJODVQRVWL� VD� GROH� L]ORCHQLP� SRG� D�� WUHED� GD� ]DGRYROML
NULWHULMXP�$�RYH�3UHSRUXNH��NDG�VH�WHVWLUD�XGDUQLP�QDSRQLPD�SULPHQMHQLP�L]PH_X�ID]QRJ�
QHXWUDOQRJ�L�YRGD�]D^WLWQRJ�X]HPOMHQMD�NRG�RSUHPH�XVDJOD^HQH�VD�GROH�L]ORCHQLP�SRG��E��

D� �8VNOD_LYDQMH�L]RODFLMH
 

 �,(&�L]GDQMH�����������RSLVXMH�SUHQDSRQVNH�NDWHJRULMH�]D�QDSRMQX��HQHUJHWVNX�
RSUHPX��XNOMXaXMX`L� WHOHNRPXQLNDFLRQX�RSUHPX��X�RGQRVX�QD�SUHQDSRQH�NRML
VH�SRMDYOMXMX�L]�QDSRMQH�PUHCH��9H`L�GHR�SUHWSODWQLaNH�RSUHPH�LPD�LQVWDOLVDQX
SUHQDSRQVNX�NDWHJRULMX�,,��NRG�NRMH� MH�PDNVLPDODQ�GROD]QL�QDSRQ�QD�JODYQLP
SULNOMXaFLPD� QH� YH`L� RG� ���� N9� YU^QR� �X� SLNX��� 1D� RVQRYX� RYLK� L� GUXJLK
SUHWSRVWDYNL�R�DWPRVIHUVNRP�]DJD_HQMX��QSU��SUD^LQL��L�NYDOLWHWX�L]RODFLMH��,(&
������GDMH�VPHUQLFH�,(&�.RPLWHWLPD�]D�VWDQGDUGL]DFLMX�ND�NRRUGLQDFLML�UD]OLND
L� PH_XSURVWRUD� NRML� VH� PRJX� RaHNLYDWL� SULOLNRP� ]DGDYDQMD� RGJRYDUDMX`LK
NDUDNWHULVWLND�RSUHPH�X�WRNX�QMHQRJ�CLYRWQRJ�YHND��6PHUQLFD�]D�,(&�������MH
XVYRMHQD�X�,(&�L]GDQMX���������
 

E� ��1HXVNOD_HQD�L]RODFLMD

��$NR� XVNOD_LYDQMH� L]RODFLMH� QLMH� L]YHGHQR� QD� SRX]GDQ� QDaLQ�� RSUHPX� � WUHED
L]ORCLWL� WHVWRYLPD�QD� OLQLMDPD� NDNR� MH� QD]QDaHQR�X� UHIHUHQFDPD� ���� L� �����=D
SULNOMXaQX�RSUHPX�WLSD�$�SRWUHEQR� MH�X]HWL�X�RE]LU�]DKWHY����� L]�,(&�L]GDQMD
����

��F�� 3UHQDSRQL�L]X]HWQRJ�LQWHQ]LWHWD

8� VOXaDMHYLPD� NDGD� VX� HOHNWULaQL� SRUHPH`DML� L]X]HWQH� DPSOLWXGH� LOL� VX
MHGQRVWDYQR�YH`L�RG�YUHGQRVWL�XVYRMHQLK�X�WHVWRYLPD��SUHSRUXaXMH�VH�NRUL^`HQMH
GRGDWQLK�]D^WLWQLK�PHUD�NDR�^WR�VX��
� 5D]GYRMQL�WUDQVIRUPDWRUL�VD�YHOLNRP�GLHOHNWULaQRP�aYUVWR`RP��UHGD����WDN
N9��QD�JODYQLP�SULNOMXaFLPD�

� 3UHQDSRQVNL� RJUDQLaDYDMX`L� HOHPHQWL� NDR� ^WR� VX� RGYRGQLFL� SUHQDSRQD
�JDVQL�RGYRGQLFL���YDUQLaDUL��QHOLQHDUQL�RWSRUQLFL�LWG�

� .RPELQDFLMD�JRUH�SRPHQXWLK�PHUD�

127$������=D�VOXaDM�SRG�D��LVNXVWYR�SRND]XMH�GD�XGDUQL�JHQHUDWRU�UHDOL]RYDQ

SUHPD�6OLFL���PRCH�ELWL�]DPHQMHQ�VD�REOLNRP�WDODVD��������µV� L�XQXWUD^QMRP�LPSHGDQVRP
RG� ���Ω��1DSRQ� WHVWLUDQMD� RG�8F�PD[� ���� N9�RVLJXUDYD� ]DGRYROMDYDMX`X� NDUDNWHULVWLNX
�L]GUCOMLYRVW�� RSUHPH� QD� QLYRX� QDSRMQLK� SULNOMXaQLK� PHVWD� �LQWHUIHMVD�� ]D� PUHCQL� QDSRQ
��������9�
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127$� �� �� 3DCQMX� WUHED� REUDWLWL� QD� PHUH� VLJXUQRVWL� NRMH� VH� WLaX� HOHNWULaQLK
SRWHQFLMDOD� L]PH_X� JODYQRJ� �PUHCQRJ�� QDSDMDQMD� L� SULNOMXaDND� WHOHNRPXQLNDFLRQH� OLQLMH�
2YR�MH�SUHGPHW�QDFLRQDOQLK�SURSLVD�NRML�VH�PRUDMX�VOHGLWL�X�VYDNRM�]HPOML�

5HIHUHQFH

��� ,(&� � ���������� ������ (OHNWURPDJQHWQD� NRPSDWLELOQRVW� �(0&��� 3RJODYOMH� ��
7HKQLNH� PHUHQMD� L� WHVWLUDQMD� �� 6HNFLMD� �� �� 7HVW� HOHNWURVWDWLaNH� L]GUCOMLYRVWL� � �
2VQRYQR�(0&�L]GDQMH�

 

��� ,(&� ������ �� ������ .RRUGLQDFLMD� L]RODFLMH� ]D� RSUHPX� QLVNRQDSRQVNLK� VLVWHPD�
3RJODYOMH����3ULQFLSL��]DKWHYL�L�WHVWRYL�

 

��� ,(&� ������������6LJXUQRVW� LQIRUPDFLRQH�RSUHPH��XNOMXaXMX`L�ELUR�RSUHPX�� L� ,(&
����$���������

 

��� &(1(/(&� (1� ������� 3RMHGLQDaQL� VLJXUQRVQL� ]DKWHYL� ]D� RSUHPX� NRMD� VH
SULNOMXaXMH�QD�WHOHNRPXQLNDFLRQH�PUHCH��%ULVHO�������

����������������������������������������3ULUHGLR���3�$OELMDQL`


