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RU�SXW�RQ�GDWD�PHGLXP�ZLWKRXW�SUHYLRXV�H[SOLFLW�FRQVHQW�IURP�=LHKO�$EHJJ�$*��,QIULQJH�
PHQWV�DUH�OLDEOH�IRU�GDPDJHV��$OO�ULJKWV�UHVHUYHG��LQFOXGLQJ�WKRVH�WKDW�DULVH�WKURXJK�
SDWHQW�LVVXH�RU�UHJLVWUDWLRQ�RQ�D�XWLOLW\�PRGHO��

� 6DIHW\�LQVWUXFWLRQV
7KLV�FKDSWHU�FRQWDLQV�LQVWUXFWLRQV�WR�SUHYHQW�SHUVRQDO�LQMXU\�DQG�SURSHUW\�GDPDJH��
7KHVH�LQVWUXFWLRQV�GR�QRW�OD\�FODLP�WR�FRPSOHWHQHVV��,Q�FDVH�RI�TXHVWLRQV�DQG�SUREOHPV��
SOHDVH�FRQVXOW�RXU�FRPSDQ\�WHFKQLFLDQV��

$VVHPEO\�LQVWUXFWLRQV�(&EOXH *HQHUDO�QRWHV

/�%$/�)����*%������,QGH[���� 3DUW��1R�����������*%
����



���������)�&�&���,�&���6�W�D�W�H�P�H�Q�W�V

�,�Q���F�D�V�H���W�K�D�W���W�K�H���$�0���0�2�'�%�8�6���:���P�R�G�X�O�H���R�U���W�K�H���$�0���3�5�(�0�,�8�0���:��
�P�R�G�X�O�H���L�V���L�Q�V�W�D�O�O�H�G���L�Q���W�K�H���(�&�E�O�X�H�����W�K�H���I�R�O�O�R�Z�L�Q�J���D�S�S�O�L�H�V��



�1�R�W�H�����,�I���$�0���0�2�'�%�8�6���:���P�R�G�X�O�H���R�U���$�0���3�5�(�0�,�8�0���:���P�R�G�X�O�H���L�V���X�V�H�G��
�D�Q�G���L�Q�V�W�D�O�O�H�G���E�\���W�K�H���X�V�H�U�����W�K�H���)�&�&���,�&���O�D�E�H�O�����$�0���0�2�'�%�8�6���:���L�Q�V�L�G�H��
�O�D�E�H�O���I�R�U���$�0���0�2�'�%�8�6���:���P�R�G�X�O�H�����(�0���:���L�Q�V�L�G�H���O�D�E�H�O���I�R�U���$�0��
�3�5�(�0�,�8�0���:���P�R�G�X�O�H�����K�D�Y�H���W�R���V�W�L�F�N���R�Q���W�K�H���K�R�X�V�L�Q�J���R�I���W�K�H���(�&�E�O�X�H��

�6�W�L�F�N�L�Q�J���W�K�H���$�0���0�2�'�%�8�6���:��
�L�Q�V�L�G�H���O�D�E�H�O���R�Q���W�K�H���(�&�%�O�X�H��
�K�R�X�V�L�Q�J��

�6�W�L�F�N�L�Q�J���W�K�H���(�0���:���L�Q�V�L�G�H���O�D�E�H�O��
�R�Q���W�K�H���(�&�%�O�X�H���K�R�X�V�L�Q�J��

�1�R�W�H�����7�K�H���P�R�G�X�O�H�V�����$�0���0�2�'�%�8�6���:���D�Q�G���$�0���3�5�(�0�,�8�0���:�����D�U�H���V�W�U�L�F�O�\��
�O�L�P�L�W�H�G���I�R�U���W�K�H���L�Q�W�H�J�U�D�W�L�R�Q���D�Q�G���X�V�D�J�H���Z�L�W�K���K�R�V�W���G�H�Y�L�F�H�V���P�D�Q�X�I�D�F�W�X�U�H�G���E�\��
�=�L�H�K�O���$�E�H�J�J���$�*��



��� ,QWHQGHG�XVH

$WWHQWLRQ�
� 7KH�IDQV�DUH�RQO\�LQWHQGHG�IRU�WKH�FRQYH\DQFH�RI�DLU�RU�PL[WXUHV�VLPLODU�WR�

DLU�
� 2WKHU�XVHV�ZKLFK�GR�QRW�FRLQFLGH�ZLWK��RU�ZKLFK�H[FHHG�WKRVH�VSHFL?HG�ZLOO�

EH�GHHPHG�XQDXWKRULVHG�XQOHVV�FRQWUDFWXDOO\�DJUHHG��’DPDJHV�UHVXOWLQJ�
IURP�VXFK�XQDXWKRULVHG�XVHV�ZLOO�QRW�EH�WKH�OLDELOLW\�RI�WKH�PDQXIDFWXUHU��
7KH�XVHU�ZLOO�DVVXPH�VROH�OLDELOLW\�

� 7KH\�PXVW�QRW�EH�XVHG�LQ�KD]DUGRXV�DUHDV�IRU�WKH�WUDQVIHU�RI�JDV��PLVW�
YDSRXUV�RU�PL[WXUHV��1RU�PXVW�WKH\�EH�XVHG�IRU�WKH�WUDQVIHU�RI�VROLG�FRPSR�
QHQWV�LQ�WKH�WUDQVIHU�PHGLXP�

� 5HDGLQJ�WKHVH�GRFXPHQW�DQG�FRPSO\LQJ�ZLWK�DOO�FRQWDLQHG�LQVWUXFWLRQV��HVSHFLDOO\�
WKH�VDIHW\�QRWL?FDWLRQV�FRQWDLQHG�WKHUHLQ��DUH�FRQVLGHUHG�SDUW�RI�LQWHQGHG�XVH�

� 7R�FRQVLGHU�LV�DOVR�WKH�GRFXPHQWDWLRQ�RI�DWWDFKHG�FRPSRQHQWV�

��� ,PSURSHU�XVH
,PSURSHU�XVH���UHDVRQDEO\�IRUHVHHDEOH�PLVXVH

� &RQYH\DQFH�RI�DJJUHVVLYH�DQG�H[SORVLYH�JDVHRXV�PHGLD�
� 8VH�LQ�DQ�H[SORVLYH�DWPRVSKHUH�
� 2SHUDWLRQ�ZLWK�LFHG�XS�IDQ�LPSHOOHU�
� &RQYH\DQFH�RI�DEUDVLYH�RU�DGKHVLYH�PHGLD�
� &RQYH\DQFH�RI�OLTXLG�PHGLD�
� 8VH�RI�WKH�IDQ�DQG�DGG�RQ�SDUWV��H�J��VDIHW\�JULOOH��DV�D�UHVWLQJ�VXUIDFH�RU�FOLPELQJ�

DLG�
� 8QDXWKRULVHG�FRQVWUXFWLRQDO�PRGL?FDWLRQV�WR�WKH�IDQ�
� 2SHUDWLRQ�RI�WKH�IDQ�DV�D�VDIHW\�FRPSRQHQW�RU�IRU�WKH�SHUIRUPDQFH�RI�VDIHW\�

UHOHYDQW�IXQFWLRQV�LQ�WKH�VHQVH�RI�(1�,62���������
� %ORFNLQJ�RU�EUDNLQJ�RI�WKH�IDQ�E\�LQVHUWLQJ�REMHFWV�
� /RRVHQLQJ�RI�WKH�LPSHOOHU�IURP�WKH�PRWRU�
� $OO�DSSOLFDWLRQV�QRW�OLVWHG�LQ�WKH�LQWHQGHG�XVH�

1RW�WKH�PDQXIDFWXUHU��UDWKHU�WKH�RSHUDWRU�RI�WKH�IUHTXHQF\�LQYHUWHU�LV�OLDEOH�IRU�DQ\�
SHUVRQDO�KDUP�RU�PDWHULDO�GDPDJH�DULVLQJ�IURP�QRQ�LQWHQGHG�XVH�

��� ([SODQDWLRQV�RI�V\PEROV�
6DIHW\�LQVWUXFWLRQV�DUH�KLJKOLJKWHG�ZLWK�ZDUQLQJ�WULDQJOHV�DQG�DUH�GHSLFWHG�DFFRUGLQJ�WR�
WKH�GHJUHH�RI�KD]DUG�DV�IROORZV�
$WWHQWLRQ�
*HQHUDO�KD]DUGRXV�DUHD��’HDWK�RU�VHYHUH�LQMXU\�RU�VLJQL?FDQW�SURSHUW\�GDPDJH�FDQ�
RFFXU�LI�WKH�FRUUHVSRQGLQJ�SUHFDXWLRQV�DUH�QRW�WDNHQ�

’DQJHU�GXH�WR�HOHFWULF�FXUUHQW
:DUQLQJ�RI�GDQJHURXV�YROWDJH�RU�GDQJHURXV�FXUUHQW�

$VVHPEO\�LQVWUXFWLRQV�(&EOXH 6DIHW\�LQVWUXFWLRQV
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����



,QIRUPDWLRQ
,PSRUWDQW�DGGLWLRQDO�LQIRUPDWLRQ�DQG�DGYLFH�IRU�XVHU�

��� 3URGXFW�VDIHW\
7KH�GHYLFH�FRQIRUPV�WR�WKH�VWDWH�RI�WKH�DUW�DW�WKH�WLPH�RI�GHOLYHU\�DQG�LV�IXQGDPHQWDOO\�
FRQVLGHUHG�WR�EH�UHOLDEOH��7KH�GHYLFH�DQG�LWV�DFFHVVRULHV�PXVW�RQO\�EH�XVHG�LQ�D�@DZOHVV�
FRQGLWLRQ�DQG�LQVWDOOHG�DQG�RSHUDWHG�LQ�FRPSOLDQFH�ZLWK�WKH�DVVHPEO\�LQVWUXFWLRQV�DQG�RU�
RSHUDWLQJ�LQVWUXFWLRQV��2SHUDWLQJ�RXWVLGH�WKH�GHYLFH
V�WHFKQLFDO�VSHFL?FDWLRQV�� ��UDWLQJ�
SODWH�DQG�DWWDFKPHQW���WHFKQLFDO�GDWD��FDQ�OHDG�WR�D�GHIHFW�LQ�WKH�GHYLFH�DQG�DGGLWLRQDO�
GDPDJH�
$�VHSDUDWH�IDXOW�DQG�SHUIRUPDQFH�PRQLWRULQJ�V\VWHP�ZLWK�DQ�DODUP�VLJQDO�IXQFWLRQ�
LV�QHFHVVDU\�LQ�RUGHU�WR�SUHYHQW�SHUVRQDO�LQMXULHV�DQG�PDWHULDO�GDPDJHV�GXULQJ�
PDOIXQFWLRQV�DQG�LQ�FDVH�WKH�GHYLFH�IDLOV��6XEVWLWXWH�RSHUDWLRQ�PXVW�EH�WDNHQ�LQWR�
FRQVLGHUDWLRQ��7KH�GHVLJQ�DQG�LQVWDOODWLRQ�RI�WKH�V\VWHP�PXVW�FRPSO\�ZLWK�ORFDO�
UHJXODWLRQV�DQG�GLUHFWLYHV�

��� 5HTXLUHPHQWV�SODFHG�RQ�WKH�SHUVRQQHO���GXH�GLOLJHQFH
3HUVRQV�HQWUXVWHG�ZLWK�WKH�SODQQLQJ��LQVWDOODWLRQ��FRPPLVVLRQLQJ�DQG�PDLQWHQDQFH�DQG�
VHUYLFLQJ�LQ�FRQQHFWLRQ�ZLWK�WKH�IUHTXHQF\�LQYHUWHU�PXVW�KDYH�WKH�FRUUHVSRQGLQJ�TXDO�
L?FDWLRQV�DQG�VNLOOV�IRU�WKHVH�MREV�
,Q�DGGLWLRQ��WKH\�PXVW�EH�NQRZOHGJHDEOH�DERXW�WKH�VDIHW\�UHJXODWLRQV��(8�GLUHFWLYHV��
UXOHV�IRU�WKH�SUHYHQWLRQ�RI�DFFLGHQWV�DQG�WKH�FRUUHVSRQGLQJ�QDWLRQDO�DV�ZHOO�DV�UHJLRQDO�
DQG�LQ�KRXVH�UHJXODWLRQV��3HUVRQQHO�WR�EH�WUDLQHG�RU�LQVWUXFWHG�DQG�DSSUHQWLFHV�DUH�RQO\�
SHUPLWWHG�WR�ZRUN�RQ�WKH�GHYLFH�XQGHU�WKH�VXSHUYLVLRQ�RI�DQ�H[SHULHQFHG�SHUVRQ��7KLV�
DOVR�DSSOLHV�WR�SHUVRQQHO�XQGHUJRLQJ�JHQHUDO�WUDLQLQJ��&RPSO\�ZLWK�WKH�OHJDO�PLQLPXP�
DJH��
7KLV�GHYLFH�LV�QRW�LQWHQGHG�WR�EH�XVHG�E\�SHRSOH��LQFOXGLQJ�FKLOGUHQ��ZKR�KDYH�UHVWULFWHG�
PHQWDO��VHQVRU\�RU�LQWHOOHFWXDO�DELOLWLHV�RU�ZKR�KDYH�D�ODFN�RI�H[SHULHQFH�DQG�RU�NQRZO�
HGJH��

��� ,Q�WKH�2SHUDWLRQ

’DQJHU�GXH�WR�HOHFWULF�FXUUHQW
� $Q\�IDXOWV�GHWHFWHG�LQ�WKH�HOHFWULF�V\VWHP�PRGXOHV�RSHUDWLQJ�HTXLSPHQW�PXVW�EH�

FRUUHFWHG�LPPHGLDWHO\��,I�WKHVH�IDXOWV�DUH�QRW�FRUUHFWHG��WKH�GHYLFH�V\VWHP�LV�
SRWHQWLDOO\�YHU\�GDQJHURXV��7KH�GHYLFH�V\VWHP�PXVW�WKHUHIRUH�QRW�EH�RSHUDWHG�
ZKHQ�LW�LV�IDXOW\�

� )XVHV�PXVW�DOZD\V�EH�UHSODFHG�RQO\��QHYHU�UHSDLUHG�RU�EULGJHG��7KH�VSHFL?FDWLRQV�
IRU�PD[LPXP�SUHIXVLQJ�PXVW�DOZD\V�EH�DGKHUHG�WR�� ��7HFKQLFDO�GDWD���2QO\�
IXVHV�FLWHG�LQ�WKH�HOHFWULFDO�FLUFXLW�GLDJUDP�PD\�EH�XVHG��

� :KHQ�RSHQLQJ�FDEOH�JODQGV�RQ�WKH�IDQ���PRWRU��FKHFN�WKH�FRQGLWLRQ�RI�WKH�WKUHDGHG�
FRQQHFWLRQV�DQG�VHDOV��$OZD\V�UHSODFH�GHIHFWLYH�RU�EULWWOH�WKUHDGHG�FRQQHFWLRQV�
DQG�VHDOV�

$VVHPEO\�LQVWUXFWLRQV�(&EOXH 6DIHW\�LQVWUXFWLRQV
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$WWHQWLRQ��GDQJHU�RI�EHLQJ�VXFNHG�LQ�
� ’DQJHU�RI�EHLQJ�VXFNHG�LQ��’R�QRW�ZHDU�ORRVH�RU�KDQJLQJ�FORWKLQJ���MHZHOOHU\��HWF���

WLH�WRJHWKHU�ORQJ�KDLU�DQG�FRYHU�LW�

��� :RUNLQJ�RQ�GHYLFH���+D]DUGV�WKURXJK�3UHVLGXDO�YROWDJH4

,QIRUPDWLRQ
0RXQWLQJ��HOHFWULFDO�FRQQHFWLRQ��DQG�VWDUW�XS�RSHUDWLRQ�PD\�RQO\�EH�FDUULHG�RXW�E\�
DQ�HOHFWULFDO�VSHFLDOLVW�LQ�DFFRUGDQFH�ZLWK�HOHFWURWHFKQLFDO�UHJXODWLRQV��H�J��(1�
������RU�(1��������

’DQJHU�GXH�WR�HOHFWULF�FXUUHQW
� ,W�LV�JHQHUDOO\�IRUELGGHQ�WR�FDUU\�RXW�ZRUN�RQ�HOHFWULFDO�OLYH�SDUWV��3URWHFWLRQ�

FODVV�RI�WKH�GHYLFH�ZKHQ�RSHQ�LV�,3�����,W�LV�SRVVLEOH�WR�WRXFK�KD]DUGRXV�
YROWDJHV�GLUHFWO\�

� 7KH�URWRU�LV�QRW�SURWHFWHG�DJDLQVW�LQGLUHFW�FRQWDFW�QHLWKHU�E\�VXSSOHPHQWDU\�
RU�UHLQIRUFHG�LQVXODWLRQ�QRU�E\�FRQQHFWLRQ�WR�VDIHW\�HDUWK�LQ�DFFRUGDQFH�
ZLWK�(1����������WKHUHIRUH�WKH�V\VWHP�FRQVWUXFWRU�PXVW�SURYLGH�SURWHFWLRQ�
E\�HQFORVXUH�LQ�DFFRUGDQFH�ZLWK�(1�������EHIRUH�WKH�PRWRU�LV�FRQQHFWHG�WR�
D�SRZHU�VRXUFH��7KLV�SURWHFWLRQ�FDQ�EH�DFKLHYHG�IRU�H[DPSOH�E\�D�JXDUG�
JULOOH�� ��3URGXFW�RYHUYLHZ��$SSOLFDWLRQ�RSHUDWLRQDO�DUHD�DQG�,QVWDOODWLRQ��
*HQHUDO��

� :KHQ�WKH�PRWRU�UXQV�LQGHSHQGHQWO\�GXH�WR�DLU�@RZLQJ�WKURXJK�RU�LI�LW�
FRQWLQXHV�WR�UXQ�GRZQ�DIWHU�EHLQJ�WXUQHG�RII��GDQJHURXV�YROWDJHV�RI�RYHU�
���9�FDQ�DULVH�RQ�WKH�PRWRU�LQWHUQDO�FRQQHFWLRQV�WKURXJK�RSHUDWLRQ�RI�WKH�
JHQHUDWRU�

� 7KH�VDIH�LVRODWLRQ�IURP�WKH�VXSSO\�PXVW�EH�FKHFNHG�XVLQJ�D�WZR�SROH�YROWDJH�
GHWHFWRU��

� (YHQ�DIWHU�GLVFRQQHFWLQJ�WKH�PDLQV�YROWDJH��OLIH�WKUHDWHQLQJ�FKDUJHV�FDQ�DSSHDU�
EHWZHHQ�WKH�SURWHFWLYH�HDUWK�33(4�DQG�WKH�PDLQV�FRQQHFWLRQ��

� 7KH�SURWHFWLYH�HDUWK�LV�FRQGXFWLQJ�KLJK�GLVFKDUJH�FXUUHQWV��GHSHQGHQW�RQ�WKH�
VZLWFKLQJ�IUHTXHQF\��FXUUHQW�VRXUFH�YROWDJH�DQG�PRWRU�FDSDFLW\���(DUWKLQJ�LQ�
FRPSOLDQFH�ZLWK�(1�VSHFL?FDWLRQV�VKDOO�WKHUHIRUH�EH�REVHUYHG�HYHQ�IRU�WHVWLQJ�
DQG�WULDO�FRQGLWLRQV��(1���������$UW�����������:LWKRXW�HDUWKLQJ��GDQJHURXV�YROWDJHV�
FDQ�EH�SUHVHQW�RQ�WKH�PRWRU�KRXVLQJ��

� 0DLQWHQDQFH�ZRUN�PD\�RQO\�EH�FDUULHG�RXW�E\�VXLWDEO\�TXDOL?HG�SHUVRQQHO�

:DLWLQJ�SHULRG�DW�OHDVW���PLQXWHV�
7KURXJK�XVH�RI�FDSDFLWRUV��GDQJHU�RI�GHDWK�H[LVWV�HYHQ�DIWHU�VZLWFKLQJ�RII�WKH�
GHYLFH�WKURXJK�GLUHFWO\�WRXFKLQJ�WKH�HQHUJL]HG�SDUWV�RU�GXH�WR�SDUWV�WKDW�KDYH�
EHFRPH�HQHUJL]HG�GXH�WR�IDXOWV�
7KH�FRQWUROOHU�KRXVLQJ�PD\�RQO\�EH�UHPRYHG�RU�RSHQHG�ZKHQ�WKH�SRZHU�OLQH�KDV�
EHHQ�VZLWFKHG�RII�DQG�D�SHULRG�RI�WKUHH�PLQXWHV�KDV�HODSVHG�VLQFH�VZLWFKLQJ�LW�RII�

$VVHPEO\�LQVWUXFWLRQV�(&EOXH 6DIHW\�LQVWUXFWLRQV
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$WWHQWLRQ��DXWRPDWLF�UHVWDUW�
� 7KH�IDQ���PRWRU�PD\�VZLWFK�RQ�DQG�RII�DXWRPDWLFDOO\�IRU�IXQFWLRQDO�UHDVRQV�
� $IWHU�SRZHU�IDLOXUH�RU�PDLQV�GLVFRQQHFWLRQ�DQ�DXWRPDWLF�UHVWDUW�RI�WKH�IDQ�WDNHV�

SODFH�DIWHU�YROWDJH�UHWXUQ�
� :DLW�IRU�WKH�IDQ�WR�FRPH�WR�D�FRPSOHWH�VWDQGVWLOO�EHIRUH�DSSURDFKLQJ�LW�
� ,Q�WKH�$&�H[WHUQDO�URWRU�PRWRU�WKH�H[WHUQDO�URWRU�WXUQV�GXULQJ�RSHUDWLRQ�

$WWHQWLRQ��KRW�VXUIDFH�
� 7HPSHUDWXUHV�RI�DERYH�����&�FDQ�RFFXU�RQ�WKH�PRWRU�VXUIDFHV��HVSHFLDOO\�RQ�WKH�

FRQWUROOHU�KRXVLQJ�

��� 0RGL?FDWLRQV���LQWHUYHQWLRQV�LQ�WKH�GHYLFH

$WWHQWLRQ�
)RU�UHDVRQV�RI�VDIHW\��QR�XQDXWKRUL]HG�LQWHUYHQWLRQV�RU�PRGL?FDWLRQV�PD\�EH�PDGH�RQ�
WKH�GHYLFH��$OO�SODQQHG�PRGL?FDWLRQV�PXVW�EH�DXWKRUL]HG�E\�WKH�PDQXIDFWXUHU�LQ�ZULWLQJ��

8VH�RQO\�JHQXLQH�VSDUH�SDUWV���JHQXLQH�ZHDULQJ�SDUWV���JHQXLQH�DFFHVVRULHV�IURP�=LHKO�
$EHJJ�7KHVH�SDUWV�ZHUH�VSHFL?FDOO\�GHVLJQHG�IRU�WKH�GHYLFH��7KHUH�LV�QR�JXDUDQWHH�WKDW�
SDUWV�IURP�QRQ�RULJLQDO�VRXUFHV�DUH�GHVLJQHG�DQG�PDQXIDFWXUHG�LQ�FRUUHVSRQGHQFH�ZLWK�
ORDG�DQG�VDIHW\�UHTXLUHPHQWV�
3DUWV�DQG�RSWLRQDO�HTXLSPHQW�QRW�VXSSOLHG�E\�=LHKO�$EHJJ�DUH�QRW�DSSURYHG�E\�=LHKO�
$EHJJ�IRU�XVH�

��� 2SHUDWRU6V�REOLJDWLRQ�RI�GLOLJHQFH
� 7KH�FRQWUDFWRU�RU�RZQHU�PXVW�DOVR�HQVXUH�WKDW�WKH�HOHFWULF�V\VWHPV�DQG�HTXLSPHQW�

DUH�RSHUDWHG�DQG�PDLQWDLQHG�LQ�DFFRUGDQFH�ZLWK�HOHFWUR�WHFKQLFDO�UHJXODWLRQV�
� 7KH�RZQHU�LV�REOLJHG�WR�HQVXUH�WKDW�WKH�GHYLFH�DUH�RSHUDWHG�LQ�SHUIHFW�ZRUNLQJ�

RUGHU�RQO\�
� 7KH�GHYLFH�PD\�RQO\�EH�XVHG�DV�LQWHQGHG�� ��3$SSOLFDWLRQ4���
� <RX�PXVW�SHULRGLFDOO\�H[DPLQH�WKH�VDIHW\�HTXLSPHQW�IRU�WKHLU�SURSHUO\�IXQFWLRQLQJ�

FRQGLWLRQ�
� 7KH�DVVHPEO\�LQVWUXFWLRQV�DQG�RU�RSHUDWLQJ�LQVWUXFWLRQV�DUH�DOZD\V�UHDGLO\�DYDLO�

DEOH�DW�WKH�ORFDWLRQ�ZKHUH�WKH�GHYLFH�LV�EHLQJ�XVHG��DUH�FRPSOHWH�DQG�DUH�LQ�
OHJLEOH�FRQGLWLRQ�

� 7KHVH�SHUVRQV�DUH�UHJXODUO\�LQVWUXFWHG�LQ�DOO�DSSOLFDEOH�TXHVWLRQV�UHJDUGLQJ�RFFX�
SDWLRQDO�VDIHW\�DQG�HQYLURQPHQWDO�SURWHFWLRQ�DQG�DUH�NQRZOHGJHDEOH�UHJDUGLQJ�
WKH�DVVHPEO\�LQVWUXFWLRQV�DQG�RU�RSHUDWLQJ�LQVWUXFWLRQV�DQG��HVSHFLDOO\��DUH�IDPLO�
LDU�ZLWK�WKH�VDIHW\�LQVWUXFWLRQV�FRQWDLQHG�WKHUHLQ�

� $OO�VDIHW\�DQG�ZDUQLQJ�QRWLFHV�DWWDFKHG�WR�WKH�GHYLFH�DUH�QHYHU�UHPRYHG�DQG�
UHPDLQ�OHJLEOH�

���� (PSOR\PHQW�RI�H[WHUQDO�SHUVRQQHO
0DLQWHQDQFH�DQG�VHUYLFH�ZRUN�DUH�IUHTXHQWO\�FDUULHG�RXW�E\�H[WHUQDO�HPSOR\HHV�ZKR�
RIWHQ�GR�QRW�UHFRJQL]H�WKH�VSHFL?F�VLWXDWLRQV�DQG�WKH�WKXV�UHVXOWLQJ�GDQJHUV�7KHVH�
SHUVRQV�PXVW�EH�FRPSUHKHQVLYHO\�LQIRUPHG�DERXW�WKH�KD]DUGV�LQ�WKHLU�DUHD�RI�DFWLYLW\��

$VVHPEO\�LQVWUXFWLRQV�(&EOXH 6DIHW\�LQVWUXFWLRQV

/�%$/�)����*%������,QGH[���� 3DUW��1R�����������*%
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<RX�PXVW�PRQLWRU�WKHLU�ZRUNLQJ�PHWKRGV�LQ�RUGHU�WR�LQWHUYHQH�LQ�JRRG�WLPH�LI�QHFHVVDU\�

� 3URGXFW�RYHUYLHZ

��� $SSOLFDWLRQ�RSHUDWLRQDO�DUHD
7KH�IDQV���PRWRUV�DUH�QRW�UHDG\�IRU�XVH�SURGXFWV��EXW�FRQFHLYHG�DV�FRPSRQHQWV�IRU�
YHQWLODWLRQ�V\VWHPV��W\SH�GHVLJQDWLRQ� �W\SH�ODEHO���7KH�IDQV�PD\�RQO\�WKHQ�EH�RSHUDWHG�
ZKHQ�WKH\�DUH�LQVWDOOHG�LQ�DFFRUGDQFH�ZLWK�WKHLU�LQWHQGHG�XVH��DQG�VDIHW\�KDV�EHHQ�
VHFXUHG�WKURXJK�SURWHFWLYH�GHYLFHV�LQ�DFFRUGDQFH�ZLWK�’,1�(1�,62��������’,1�(1�,62�
�������RU�RWKHU�VWUXFWXUDO�SURWHFWLYH�PHDVXUHV��

,QIRUPDWLRQ
7KLV�DVVHPEO\�LQVWUXFWLRQV�GHVFULEHV�WKH�FRPELQDWLRQ�RI�PRWRU�DQG�FRQWUROOHU��’HSHQGHQW�
RQ�DSSOLFDWLRQ�DQG�YHUVLRQ�RI�WKH�IDQ�DEVROXWHO\�WKH�UHVXPLQJ�VSHFL?FDWLRQV�DUH�WR�EH�
FRQVLGHUHG�

��� )XQFWLRQDO�GHVFULSWLRQ

(&EOXH�VWDQGV�IRU�(&�IDQV�DQG�PRWRUV�ZLWK�PD[LPXP�HI?FLHQF\��+LJKO\�HI?FLHQW��HOHF�
WURQLFDOO\�VZLWFKHG�H[WHUQDO�URWRU�PRWRUV�ZLWK�SHUPDQHQW�PDJQHWV�DUH�XVHG�WKH�VSHHG�RI�
ZKLFK�LV�FRQWUROOHG�E\�WKH�LQWHJUDWHG�FRQWUROOHU�
7KH�GHYLFHV�DUH�FRQVWUXFWHG�LQ�DFFRUGDQFH�ZLWK�WKH�JHQHUDO�UHTXLUHPHQW�LQ�’,1�(1�
��������IRU�DGMXVWDEOH�VSHHG�HOHFWULFDO�SRZHU�V\VWHPV�DQG�LV�LQWHQGHG�IRU�RQH�TXDGUDQW
GULYHV�
(&EOXH�IDQV�DQG�PRWRUV�LQ�GLIIHUHQW�PRGHOV�DQG�VL]HV�DUH�GHVFULEHG�LQ�WKLV�DVVHPEO\�
PDQXDO��&RQQHFWLRQ��VWUXFWXUH�DQG�WHFKQLFDO�GHWDLOV�GHSHQG�SDUWO\�RQ�WKH�PRWRU�VL]H��
7KH�XVHG�PRWRU�VL]HV��’� ������*� ������DUH�UHFRJQLVDEOH�IURP�WKH�W\SH�GHVLJQDWLRQ�

0RWRUV�7\SH ([DPSOH�IRU�IDQV�ZLWK�PRWRU�VL]H�3’4

0.�����B�,�B���B�B���B�B
0.�����B�,�B���B�B���B�B

$[LDO�IDQV�W\SH�
� )�B�B�B�B�B�,�B��’�B�B�B�B�B�

&HQWULIXJDO�IDQV�W\SH�
� 5+�B�B�B�B�,�B��’�B�B�B�
� *5�B�B�B�B�,�B��’�B�B�B�
� (5�B�B�B�B�,�B��’�B�B�B�

��� =LHKO�$EHJJ�GHVLJQ�FULWHULD�IRU�ORQJ�VHUYLFH�OLIH
7KH�VHUYLFH�OLIH�RI�GHYLFHV�ZLWK�SRZHU�HOHFWURQLFV�LV�GHFLVLYHO\�GHSHQGHQW�RQ�WKH�DPELHQW�
WHPSHUDWXUHV��7KH�ORQJHU�HOHFWURQLF�FRPSRQHQWV�DUH�H[SRVHG�WR�KLJK�DPELHQW�WHPSHU�
DWXUHV��WKH�IDVWHU�WKH�GHWHULRUDWLRQ�DQG�WKH�PRUH�SUREDEOH�WKH�IDLOXUHV�
7KH�GHYLFH�LV�GHVLJQHG�ZLWK�D�VHUYLFH�OLIH�RI�DW�OHDVW��������K�ZKHQ�6��RSHUDWHG�DW�
IXOO�SRZHU�LQ�WKH�PD[LPXP�SHUPLVVLEOH�DPELHQW�WHPSHUDWXUH�HQYLURQPHQW�
,Q�RUGHU�WR�DFKLHYH�WKLV��WKH�GHYLFH�SURWHFWV�LWVHOI�E\�DFWLYH�WHPSHUDWXUH�PDQDJHPHQW�

$VVHPEO\�LQVWUXFWLRQV�(&EOXH 3URGXFW�RYHUYLHZ
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��� 7UDQVSRUW

$WWHQWLRQ�
� =LHKO�$EHJJ�IDQV�DQG�PRWRUV�DUH�SDFNHG�LQ�WKH�IDFWRU\�LQ�DFFRUGDQFH�ZLWK�WKH�

UHVSHFWLYH��DJUHHG��IRUP�RI�WUDQVSRUWDWLRQ�
� $OZD\V�REVHUYH�WKH�ZHLJKW�VSHFL?FDWLRQV�DQG�WKH�SHUPLVVLEOH�FDUU\LQJ�ORDGV�RI�

WKH�PHDQV�RI�WUDQVSRUW�
� 7UDQVSRUW�WKH�IDQ�V��HLWKHU�LQ�WKHLU�RULJLQDO�SDFNLQJ�RU�ODUJHU�IDQV�RQ�WKH�WUDQVSRUW�

GHYLFHV�SURYLGHG��D[LDO�IDQV��KROHV�GULOOHG�LQ�VXSSRUW�DUPV��ZDOO�ULQJ�SODWHV�DQG�
PRWRU�EORFN���UDGLDO�IDQV���KROHV�GULOOHG�LQ�WKH�PRWRU�EORFN��IDVWHQLQJ�EUDFNHWV�DQG�
VXSSRUW�SODWHV��ZLWK�VXLWDEOH�PHDQV�RI�WUDQVSRUW��2EVHUYH�WKH�ZHLJKW�VSHFL?FD�
WLRQV�RQ�WKH�UDWLQJ�SODWH�

� :HDU�VDIHW\�VKRHV�DQG�JORYHV�IRU�KDQGOLQJ�
� ’R�QRW�WUDQVSRUW�WKH�IDQ�E\�WKH�FRQQHFWLQJ�FDEOH�
� $YRLG�VKRFNV�DQG�LPSDFWV�WR�WKH�GHYLFH�GXULQJ�WKH�WUDQVSRUW�
� $YRLG�H[WUHPH�KHDW�RU�FROG��WHPSHUDWXUH�UDQJH�IRU�VWRUDJH�DQG�WUDQVSRUW

7HFKQLFDO�GDWD��
� %H�RQ�WKH�DOHUW�IRU�DQ\�GDPDJH�WR�WKH�SDFNDJLQJ�RU�WKH�IDQ�
� 5DGLDO�LPSHOOHUV�RU�EXLOW�LQ�IDQV�W\SH�(5���*5���DUH�JHQHUDOO\�GHOLYHUHG�RQ�HXUR�

SDOOHWV��DQG�FDQ�EH�WUDQVSRUWHG�XVLQJ�OLIW�WUXFNV�
� )L[�SDOOHWV�GXULQJ�WUDQVSRUW�
� ’R�QRW�VWDFN�SDOOHWV�
� 2QO\�KDQGOH�ZLWK�VXLWDEOH�KRLVWLQJ�JHDU�
� &RQVWUXFWLRQ�(5����*5����)DQ�XQLW�PD\�RQO\�EH�OLIWHG�DQG�WUDQVSRUWHG�ZKHQ�XVLQJ�

D�VXLWDEOH�KRLVWLQJ�GHYLFH��ORDG�VSUHDGHU���(QVXUH�VXI?FLHQW�FDEOH�RU�FKDLQ�OHQJWK�
� 3RVLWLRQ�WKH�OLIWLQJ�EHDP�WUDQVYHUVHO\�WR�WKH�PRWRU�D[LV��3D\�DWWHQWLRQ�WR�DGHTXDWH�

ZLGWK�RI�WKH�OLIWLQJ�EHDP�
� 1HYHU�VWDQG�XQGHUQHDWK�WKH�VXVSHQGHG�IDQ�EHFDXVH�GHIHFWLYH�WUDQVSRUW�

HTXLSPHQW�FRXOG�FDXVH�GHDWK�

��� 6WRUDJH
� 6WRUH�WKH�IDQ���PRWRU�LQ�WKH�RULJLQDO�SDFNDJLQJ�LQ�D�GU\�DUHD�SURWHFWHG�IURP�WKH�

ZHDWKHU�DQG�SURWHFW�LW�IURP�GLUW�DQG�ZHDWKHU�XQWLO�?QDO�LQVWDOODWLRQ�
� ’R�QRW�VWDFN�SDOOHWV�
� $YRLG�H[WUHPH�KHDW�RU�FROG��WHPSHUDWXUH�UDQJH�IRU�VWRUDJH�DQG�WUDQVSRUW

7HFKQLFDO�GDWD��
� ,QVSHFW�WKH�PRWRU�EHDULQJV�IRU�SURSHU�RSHUDWLRQ�SULRU�WR�LQVWDOODWLRQ�
� $YRLG�SURORQJHG�VWRUDJH��ZH�UHFRPPHQG�D�PD[LPXP�RI�RQH�\HDU��FRQVXOW�WKH�

PDQXIDFWXUHU�EHIRUH�VWDUWLQJ�LI�VWRUHG�IRU�ORQJHU��

��� ’LVSRVDO���UHF\FOLQJ
’LVSRVDO�PXVW�EH�FDUULHG�RXW�SURIHVVLRQDOO\�DQG�HQYLURQPHQWDOO\�IULHQGO\�LQ�DFFRUGDQFH�
ZLWK�WKH�OHJDO�VWLSXODWLRQV�

$VVHPEO\�LQVWUXFWLRQV�(&EOXH 3URGXFW�RYHUYLHZ
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� 0RXQWLQJ

��� *HQHUDO�QRWHV

$WWHQWLRQ�
� ,QVWDOODWLRQ�DUH�RQO\�WR�EH�SHUIRUPHG�E\�WUDLQHG�VHUYLFH�SHUVRQQHO��7KH�V\VWHP�

PDQXIDFWXUHU�RU�WKH�PDFKLQH�EXLOGHU�DQG�RU�WKH�XVHU�LV�UHVSRQVLEOH�WKDW�WKH�
LQKHUHQW�LQVWDOODWLRQ�DQG�VHFXULW\�LQIRUPDWLRQ�DUH�KDUPRQL]HG�ZLWK�WKH�YDOLG�VWDQG�
DUG�DQG�JXLGHOLQHV��’,1�(1�,62�����������������

� /LIW�WKH�IDQ�RXW�RI�WKH�SDFNLQJ�ZLWK�D�KRLVWLQJ�XQLW��OLIWLQJ�EHDP���2QO\�XVH�WKH�KROHV�
LQ�WKH�PRWRU�EORFN�DQG�WKH�IDVWHQLQJ�EUDFNHWV�RI�WKH�IDQ�DQG�WKH�KRRN�RU�IDVWHQLQJ�
EUDFNHW��GHSHQGLQJ�RQ�WKH�GHVLJQ�RI�WKH�IDQ��DV�DWWDFKPHQW�SRLQWV�

� 7KH�FKDLQ�URSH�PD\�QRW�WRXFK�WKH�IDQ�ZKHHO�ZKHQ�OLIWLQJ�ZLWK�WKH�OLIWLQJ�EHDP��
2WKHU�GDPDJH�LV�SRVVLEOH�

� &KHFN�WKH�IDQ�IRU�GDPDJH��H�J��WUDQVSRUW�GDPDJH��FUDFNV�RU�GHQWV�RU�GDPDJH�WR�
WKH�HOHFWULF�FDEOHV��EHIRUH�DVVHPEO\�

� $W�D�ZHLJKW�JUHDWHU�WKDQ����NJ�IRU�PHQ������NJ�IRU�ZRPHQ��WKH�IDQ�VKRXOG�EH�OLIWHG�
RXW�E\�WZR�SHUVRQV��DFFRUGLQJ�WR�5()$���7KH�YDOXHV�PD\�GLIIHU�IURP�FRXQWU\�WR�
FRXQWU\�

� ’R�QRW�DOORZ�GULOOLQJ�FKLSV��VFUHZV�DQG�RWKHU�IRUHLJQ�ERGLHV�WR�UHDFK�WKH�GHYLFH�
LQWHULRU�

� 3ULRU�WR�LQVWDOOLQJ�WKH�IDQ��LW�LV�WR�EH�FKHFNHG�ZKHWKHU�WKH�VDIHW\�]RQH�DV�SHU�’,1�
(1�,62�������DQG�LQ�KRXVHKROG�DSSOLDQFHV�DV�SHU�’,1�(1�������DUH�PHW��,I�WKH�
LQVWDOODWLRQ�KHLJKW��GDQJHU�]RQH��DERYH�WKH�UHIHUHQFH�OHYHO�LV�JUHDWHU�WKDQ�RU�HTXDO�
WR������PP�DQG�LV�QRW�UHGXFHG�E\�DX[LOLDU\�PHDQV�VXFK�DV�FKDLUV��ODGGHUV��ZRUN�
SODWIRUPV�RU�EDVHV�RQ�YHKLFOHV��D�JXDUG�JULOOH�DJDLQVW�DFFLGHQWDO�FRQWDFW�LV�QRW�
QHFHVVDU\�DW�WKH�IDQ��

� ,I�WKH�IDQ�LV�ORFDWHG�LQ�GDQJHU�]RQH��WKHQ�WKH�PDQXIDFWXUHU�RU�RSHUDWRU�VKDOO�HQVXUH�
WKDW�KD]DUGV�VKDOO�EH�SUHYHQWHG�E\�DSSURSULDUH�SURWHFWLYH�FRQVWXFWLRQV�ZKLFK�
PHHW�WKH�UHTXLUHPHQWV�WR�’,1�(1�,62�������

� &XVWRP�GHVLJQV�PXVW�VXLW�WKH�SUHYDLOLQJ�FRQGLWLRQV�
� 7LJKWHQ�WKH�IDVWHQLQJV�ZLWK�WKH�VSHFL?HG�WRUTXHV�
� $Q\�XVH�EHORZ������&�LV�GHSHQGHQW�RQ�QRW�EHLQJ�VXEMHFWHG�WR�XQXVXDO��VXGGHQ�RU�

PHFKDQLFDO�ORDGV�RU�VWUHVVHV�RQ�WKH�PDWHULDO��PLQ��DPELHQW�WHPSHUDWXUH�
7HFKQLFDO�GDWD���

��� &RQQHFWLRQ�OHDG�	�WHUPLQDO�ER[

,QIRUPDWLRQ
,Q�GHPDQGLQJ�HQYLURQPHQWV��ZHW�DUHDV��RSHQ�DLU�LQVWDOODWLRQ��DOO�FRQQHFWLRQV�PXVW�
LQFRUSRUDWH�ZDWHU�GUDLQDJH�FXUYHV��7R�HQVXUH�WKDW�ZDWHU�FDQQRW�SHQHWUDWH�WKURXJK�WR�WKH�
FRQWUROOHU�KRXVLQJ�IURP�WKH�FRQQHFWLRQV� LQVWDOO�D�WHUPLQDO�ER[�ORZHU�WKDQ�WKH�IDQ��

$VVHPEO\�LQVWUXFWLRQV�(&EOXH 0RXQWLQJ
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��� &RQQHFWLRQ�DFFRUGLQJ�8/�DQG�&6$�LQ�GLIIHUHQW�DSSOLFDWLRQV

����� &RQQHFWLQJ�WKH�FRQGXLW�IRU�1(&�DQG�&(&�DSSURYDO

&RQGXLWV

$WWHQWLRQ�
7KH�IDQ�W\SH�(&EOXH��VHULHV�0.����DQG�0.����ZLWK�LQWHJUDWHG�YDULDEOH�VSHHG�GULYHV��
IRU�WKH�1RUWK�$PHULFDQ�HFRQRPLF�UHJLRQ��QRWLFHDEOH�RQ�WKH�UDWLQJ�SODWH��DUH�DSSURYHG�DV�
SRZHU�FRQYHUVLRQ�HTXLSPHQW�DFFRUGLQJ�WR�8/���&�
)XUWKHUPRUH��WKH�PRWRUV�KDYH�HQYLURQPHQWDO�W\SH�UDWLQJ�FODVV���DFFRUGLQJ�8/���(��IRU�
RXWGRRU�XVH�

&RPSOLDQFH�ZLWK�WKH�IROORZLQJ�VSHFL?FDWLRQV�LV�PDQGDWRU\�IRU�WKLV�
� 0HWULF�WR�LQFKHV�WKUHDGHG�DGDSWHUV��XVHG�WR�FRQQHFW�WKH�FRQGXLWV��FDQ�EH�RUGHUHG�

IURP�=LHKO�$EHJJ�$*�LQ�D�SDFNDJH�RI���
1 IRU�0.�����SDUW�QXPEHU���������
1 IRU�0.�����SDUW�QXPEHU���������

� 7KHVH�DUH�WR�EH�XVHG�WR�FRQQHFW�WKH�PRWRU�LQ�DFFRUGDQFH�ZLWK�WKH�VSHFL?FDWLRQV�
RI�WKH�1(&
 ��1DWLRQDO�(OHFWULFDO�&RGH��$16,�1)3$�����DQG�8/����FRUUHVSRQGLQJ�
WR�WKH�FLUFXPVWDQFHV�RQVLWH����

� 7KH�HOHFWULFLDQ���SODQW�FRQWUDFWRU�LV�UHVSRQVLEOH�IRU�FRUUHFW�FRQQHFWLRQ�RI�WKH�
DGDSWHU�DQG�WKH�FRQGXLWV�VR�WKDW�QR�GDPDJH�FDQ�RFFXU�GXH�WR�LQ?OWUDWLQJ�PRLVWXUH�
RU�ZDWHU��:KHQ�VHDOLQJ�WKH�FRQGXLW�FRQQHFWLRQV�PDNH�VXUH�WKH�VXSSOLHG�2�ULQJV�
DUH�XVHG��:KHQ�VFUHZLQJ�WKH�FRQGXLWV�LQWR�WKH�WKUHDG�DGDSWHUV��XVH�8/�DSSURYHG�
VHDOLQJ�WDSH��H�J���7H@RQ�WDSH����

� 7KH�ORFNLQJ�VFUHZV�XVHG�ZLWKLQ�WKH�0.����DQG�0.����VHULHV�DUH�RQO\�IRU�VKLS�
PHQW��)RU�LQVWDOODWLRQ�WKH�ORFNLQJ�VFUHZV�PXVW�EH�UHPRYHG�

� ,W�PXVW�EH�XVHG�D�FRQQHFWLRQ�WHFKQRORJ\�VXLWDEOH�IRU�WKH�HQYLURQPHQWDO�W\SH�UDWLQJ�
RI�WKH�GULYH�

$VVHPEO\�LQVWUXFWLRQV�(&EOXH 0RXQWLQJ
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$OWHUQDWLYH��@H[LEOH�FRQQHFWLRQ�

,I�WKH�FRQQHFWLRQ�RI�WKH�FRQGXLWV�LV�QRW�SRVVLEOH�ZLWK�WKH�WKUHDG�
DGDSWHU�GXH�WR�D�ODFN�RI�LQVWDOODWLRQ�VSDFH��=LHKO�$EHJJ�UHFRP�
PHQGV�LWV�FXVWRPHUV�XVH�DQ�8/���%�DSSURYHG�@H[LEOH�FRQQHFWLRQ�
KRVH�V\VWHP�
$V�DQ�H[DPSOH�LW�FDQ�DOVR�EH�XVHG�RQ�HTXLSPHQW�DQG�PDFKLQHV��
+RZHYHU��DSSOLFDEOH�KHUH�LV�WKDW�WKH�HTXLSPHQW���PDFKLQH�PXVW�EH�
FRQ?JXUHG���DSSURYHG�LQ�DFFRUGDQFH�ZLWK�8/����
3RVVLEOH�VXSSOLHUV����$QDPHW����)OH[D�*PE+����7KRPDV�	�%HWWV
$WWHQWLRQ��=LHKO�$EHJJ�FDQQRW�SURYLGH�DQ\�ZDUUDQW\�RQ�WKH�HQYL�
URQPHQWDO�W\SH�UDWLQJ��FODVV���IRU�WKLV�

,QGHSHQGHQW�RI�WKH�W\SH�DQG�PDQQHU�RI�WKH�FRQGXLW���WXEH�FRQQHFWLRQ��FRUUHFW�FRQQHFWLRQ�
RI�WKH�VXSSO\�OLQH�V���WKH�VDIHW\�RI�SHRSOH�DQG�REMHFWV�PXVW�EH�SURYLGHG�DW�DOO�WLPHV�

����� &RQQHFWLRQ�LQ�1)3$����$SSOLFDWLRQV
,Q�DSSOLFDWLRQV�ZKHUH�WKH�1)3$�����(OHFWULFDO�6WDQGDUG�IRU�LQGXVWULDO�PDFKLQHU\��DSSOLHV�
WKH�HQFORVHG�FDEOH�JODQGV�FDQ�EH�XVHG�

7KH�FDEOH�JODQGV�FDQ�EH�RUGHUHG�DGGLWLRQDOO\�LQ�SDFNDJHV�RI���IURP�=LHKO�$EHJJ�
� IRU�0.�����SDUW�QXPEHU���������
� IRU�0.�����SDUW�QXPEHU���������

$WWHQWLRQ�
� ,QGHSHQGHQW�RI�WKH�W\SH�DQG�PDQQHU�RI�WKH�FRQGXLW���WXEH�FRQQHFWLRQ��FRUUHFW�

FRQQHFWLRQ�RI�WKH�VXSSO\�OLQH�V���WKH�VDIHW\�RI�SHRSOH�DQG�REMHFWV�PXVW�EH�SURYLGHG�
DW�DOO�WLPHV�

� 7KH�ORFNLQJ�VFUHZV�XVHG�ZLWKLQ�WKH�0.����DQG�0.����VHULHV�DUH�RQO\�IRU�VKLS�
PHQW��)RU�LQVWDOODWLRQ�WKH�ORFNLQJ�VFUHZV�PXVW�EH�UHPRYHG�

� ,W�PXVW�EH�XVHG�D�FRQQHFWLRQ�WHFKQRORJ\�VXLWDEOH�IRU�WKH�HQYLURQPHQWDO�W\SH�UDWLQJ�
RI�WKH�GULYH�

$VVHPEO\�LQVWUXFWLRQV�(&EOXH 0RXQWLQJ
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��� ,QVWDOODWLRQ�RI�D[LDO�IDQV

����� )DQ�GHVLJQV�$��’��.��6�DQG�:��ZLWKRXW�QR]]OHV�
)RU�DWWDFKPHQW�WR�?[HG�PRWRU�@DQJH�XVH�VFUHZV�ZLWK�SURSHUW\�FODVV�����RU�$�����
�VWDLQOHVV�VWHHO��WR�’,1�(1�,62������DQG�SURYLGH�ZLWK�VXLWDEOH�VFUHZ�ORFNLQJ�

3HUPLVVLEOH�WLJKWHQLQJ�WRUTXHV�0$

0RWRU�VL]H ’ ’ *

7KUHDG�VL]H
0�

�6SHFLDO�DSSOLFDWLRQ�
ZLWK���SLWFK�

0� 0��

3URSHUW\�FODVV������IULFWLRQ�FRHIFLHQW�� JHV� ����� ����1P ���1P ���1P

6WDLQOHVV�VWHHO�$�������IULFWLRQ�FRHIFLHQW�� JHV� �
���� ��1P ���1P ���1P

6FUHZ�SHQHWUDWLRQ � �����[�G � �����[�G � �����[�G

:KHQ�XVLQJ�VFUHZV�ZLWK�GLIIHUHQW�IULFWLRQ�YDOXHV�RU�VWUHQJWK�FODVVHV��GLIIHUHQW�WLJKWHQLQJ�
WRUTXHV�PD\�EH�QHFHVVDU\�

,QIRUPDWLRQ
� 3D\�DWWHQWLRQ�WR�D�VXI?FLHQW�VFUHZ�LQ�OHQJWK�LQ�WKH�PRWRU�@DQJH��
� ([FHVV�VFUHZ�OHQJWK�QRW�SHUPLVVLEOH�DQG�LW�PD\�UHVXOW�LQ�WKH�URWRU�EHLQJ�EUXVKHG�

DJDLQVW�RU�EORFNHG�
� (YHU\�VFUHZLQJ�FDVH�LV�GLIIHUHQW��7KH�WLJKWHQLQJ�WRUTXH�DGDSWHG�WR�LW�PXVW�EH�

GHWHUPLQHG�E\�WKH�DSSURSULDWH�VFUHZ�WHVWV�
� $YRLG�VWUXFWXUDO�GDPDJH�RU�VWUHVV�ZLWK�LQVWDOODWLRQ��0DNH�VXUH�WKH�VXUIDFH�LV�@DW�

DQG�HYHQ�
� ,Q�WKH�FDVH�RI�D�YHUWLFDO�PRWRU�D[LV��WKH�UHVSHFWLYH�ORZHU�FRQGHQVDWLRQ�GUDLQ�KROH

PXVW�EH�RSHQ�
� )DVWHQ�WKH�IDQ�FRQQHFWLQJ�FDEOH�XVLQJ�FDEOH�WLHV�WR�WKH�JXDUG�JULOOH�RU�PRWRU�

EUDFHV��

$�PLQLPXP�KHDG�JDS�3$4�RI�����PP�LQ�DOO�LQVWDOODWLRQ�
SRVLWLRQV�EXW�HVSHFLDOO\�LQ�LQVWDOODWLRQ�SRVLWLRQ�+��KRU�
L]RQWDO�PRWRU�VKDIW��LV�QHFHVVDU\��’LVWRUWLRQ�GXH�WR�
XQHYHQ�VXUIDFH�PD\�OHDG�WR�IDQ�IDLOXUH�GXH�WR�EUXVK�
LQJ�DJDLQVW�WKH�IDQ�ZKHHO��

$VVHPEO\�LQVWUXFWLRQV�(&EOXH 0RXQWLQJ
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����� ,QVWDOODWLRQ�LQ�DQ�H[KDXVW�DLU�VWDFN��GHVLJQ�7

?JXUH��

0DUN�WKH�PRXQWLQJ�EUDFNHW�����LQ�DFFRUGDQFH�ZLWK�?J���
LQ�WKH�FKLPQH\�����XVLQJ�D��[��� �WHPSODWH��GULOO�KROH�
FHQWHU�GLVWDQFH�3D4�LQ�DFFRUGDQFH�ZLWK�WKH�PRXQWLQJ�
EUDFNHW�����

)DQ�VL]H
$GMXVWDEOH�GLDPHWHU�DUHD
PLQ� PD[�

)B��� ��� ���
)B��� ��� ���
)B��� ��� ���
)B��� ��� ���

7LJKWHQ�WKH�PRXQWLQJ�EUDFNHW�����DQG�WKH�VXSSRUW�EUDFNHW�����?J����ZLWK�VFUHZV�����RQO\�
VR�IDU�WKDW�WKH�PRXQWLQJ�EUDFNHW�DQG�VXSSRUW�EUDFNHW�GR�QRW�GLJ�LQWR�WKH�FKLPQH\�ZDOO�����
6HOI�ORFNLQJ�QXWV�����DUH�XVHG�IRU�VHFXULQJ�WKH�VFUHZV��7KH�HQFORVHG�SURWHFWLYH�FDSV�����
DUH�WR�EH�SXVKHG�RQWR�WKH�HQGV�RI�WKH�IDQ�VXSSRUWV������?J�����
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?JXUH��

?JXUH��

)HHG�WKH�IDQ�����LQWR�WKH�FKLPQH\�LQ�DFFRUGDQFH�ZLWK�?J�����DQG�FHQWHU�LW�LQ�WKH�PRXQWLQJ�
EUDFNHW������,Q�DGGLWLRQ��WKH�VXSSRUW�LV�WR�EH�VHFXUHG�LQ�DFFRUGDQFH�ZLWK�?J����E\�XVLQJ�
EROWV���������
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7KH�IRXU�VXSSRUW�FODPSV�����DUH�XVHG�DV�VXSSRUW�H\HOHWV�IRU�DGGLWLRQDO�?[LQJV��H�J��E\�
VWDQGLQJ�URSHV��LQ�RUGHU�WR�UHOLHYH�WKH�FKLPQH\�RI�WKH�ZHLJKW�RI�JUHDWHU�IDQV�

,QVWDOODWLRQ�VHW��3DUW��1R�����������

3RV� 1DPLQJ (DFK
� $[LDO�IDQ �
� &KLPQH\ �
� 0RXQWLQJ�EUDFNHW �
� 6XSSRUW�EUDFNHW �
� 0�[���VFUHZV�’,1�(1�,62����� �
� 0��QXWV�’,1�(1�,62�������VHOI�ORFNLQJ �
�D ����ZDVKHU�’,1�(1�,62����� �
� 3URWHFWLYH�FDS �
� 0�[���VFUHZV�’,1�(1�,62����� �
�� 0��QXWV�’,1�(1�,62��������VHOI�ORFNLQJ �
��D ����ZDVKHU�’,1�(1�,62����� �

$OO€IDVWHQLQJ€HOHPHQWV€PDGH€RI€VWDLQOHVV€VWHHO

$VVHPEO\�LQVWUXFWLRQV�(&EOXH 0RXQWLQJ
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��� 0RXQWLQJ�RI�FHQWULIXJDO�IDQV

����� 0RXQWLQJ�RI�FHQWULIXJDO�IDQV��5+�GHVLJQ
)RU�DWWDFKPHQW�WR�?[HG�PRWRU�@DQJH�XVH�VFUHZV�ZLWK�SURSHUW\�FODVV������WR�’,1�(1�,62�
�����DQG�SURYLGH�ZLWK�VXLWDEOH�VFUHZ�ORFNLQJ�

3HUPLVVLEOH�WLJKWHQLQJ�WRUTXHV�0$

0RWRU�VL]H ’ ’ *

7KUHDG�VL]H
0�

�6SHFLDO�DSSOLFDWLRQ�
ZLWK���SLWFK�

0� 0��

3URSHUW\�FODVV������IULFWLRQ�FRHIFLHQW�� JHV� ����� ����1P ���1P ���1P
6FUHZ�SHQHWUDWLRQ � �����[�G � �����[�G � �����[�G

:KHQ�XVLQJ�VFUHZV�ZLWK�GLIIHUHQW�IULFWLRQ�YDOXHV�RU�VWUHQJWK�FODVVHV��GLIIHUHQW�WLJKWHQLQJ�
WRUTXHV�PD\�EH�QHFHVVDU\�

,QIRUPDWLRQ
� 3D\�DWWHQWLRQ�WR�D�VXI?FLHQW�VFUHZ�LQ�OHQJWK�LQ�WKH�PRWRU�@DQJH��
� ([FHVV�VFUHZ�OHQJWK�QRW�SHUPLVVLEOH�DQG�LW�PD\�UHVXOW�LQ�WKH�URWRU�EHLQJ�EUXVKHG�

DJDLQVW�RU�EORFNHG�
� (YHU\�VFUHZLQJ�FDVH�LV�GLIIHUHQW��7KH�WLJKWHQLQJ�WRUTXH�DGDSWHG�WR�LW�PXVW�EH�

GHWHUPLQHG�E\�WKH�DSSURSULDWH�VFUHZ�WHVWV�
� $YRLG�VWUXFWXUDO�GDPDJH�RU�VWUHVV�ZLWK�LQVWDOODWLRQ��)ODQJH�DQG�PRXQWLQJ�EUDFNHW�

PXVW�EH�?[HG�@DW�RQ�D�OHYHO�VXUIDFH�
� ,Q�WKH�FDVH�RI�D�YHUWLFDO�PRWRU�D[LV��WKH�UHVSHFWLYH�ORZHU�FRQGHQVDWLRQ�GUDLQ�KROH

PXVW�EH�RSHQ�
� 7KH�IDQ�PXVW�EH�VHFXUHO\�PRXQWHG��ZLWK�YLEUDWLRQ�GDPSHUV�LI�QHFHVVDU\�

(QVXUH�WKDW�WKH�FOHDUDQFH��JDS��3D4�VHH�?J��EH�
WZHHQ�WKH�IDQ�LPSHOOHU�DQG�WKH�VWDWLRQDU\�KRXVLQJ�
VHFWLRQ�LV�FRQVWDQW��’LVWRUWLRQ�GXH�WR�XQHYHQ�VXU�
IDFH�PD\�OHDG�WR�IDQ�IDLOXUH��

$VVHPEO\�LQVWUXFWLRQV�(&EOXH 0RXQWLQJ
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����� (UHFWLQJ�WKH�HTXLSPHQW��’HVLJQ�(5������1������(5������.������*5���
� 7R�DYRLG�WKH�WUDQVIHUHQFH�RI�GLVUXSWLYH�YLEUDWLRQV��ZH�UHFRPPHQG�GH�FRXSOLQJ�WKH�

HQWLUH�SOXJ�IDQ�WR�DYRLG�VRXQGV�WUDQVPLWWHG�WKURXJK�VROLGV���6SULQJ�DQG�RU�DWWHQX�
DWLRQ�XQLWV�DUH�QRW�D�FRQVWLWXHQW�SDUW�RI�WKH�VWDQGDUG�VFRSH�RI�GHOLYHU\����/RRN�DW�
RXU�FDWDORJXH�IRU�SRVLWLRQLQJ�WKH�GHFRXSOLQJ�HOHPHQWV�RU�UHTXHVW�D�GLPHQVLRQV�
VKHHW�VWDWLQJ�WKH�W\SH�GHVLJQDWLRQ�DQG�3DUW��1R�

� $WWHQWLRQ��$OO�FRQWDFW�SRLQWV�PXVW�EH�?[HG�VHFXUHO\��,I�WKH�?[LQJ�LV�LQDG�
HTXDWH�WKHUH�LV�D�ULVN�RI�WKH�IDQ�RYHUWXUQLQJ��

� (UHFW�LQ�WKH�RSHQ�DLU�RQO\�LI�WKLV�LV�H[SUHVVO\�PHQWLRQHG�DQG�FRQ?UPHG�LQ�WKH�
RUGHULQJ�LQIRUPDWLRQ��7KHUH�LV�D�ULVN�RI�GDPDJH�WR�WKH�EHDULQJV�LI�WKH�IDQ�UHPDLQV�
VWRSSHG�LQ�D�PRLVW�HQYLURQPHQW��$YRLG�FRUURVLRQ�E\�VXLWDEOH�SURWHFWLYH�PHDVXUHV��
5RR?QJ�LV�UHTXLUHG�

� 0DNLQJ�\RXU�RZQ�DOWHUDWLRQV�FRQYHUVLRQV�RQ�WKH�IDQ�PRGXOH�LV�XQDFFHSWDEOH���
VDIHW\�ULVN�

� ,Q�WKH�FDVH�RI�D�YHUWLFDO�PRWRU�D[LV��WKH�UHVSHFWLYH�ORZHU�FRQGHQVDWLRQ�GUDLQ�KROH�
�LI�DYDLODEOH��PXVW�EH�RSHQ�

����� 2SWLPDO�LQVWDOODWLRQ�GLVWDQFHV�DFFRUGLQJ�WR�IRU�5+����(5����*5���IDQV

� ’LVWDQFH�RQ�VXFWLRQ�VLGH��/$�� �����[�’6D
� ’LVWDQFH�RQ�WKH�SUHVVXUH�VLGH��/’�� ���[�’6D
� ,PSHOOHU�EODGH�H[WHUQDO�GLDPHWHU���� �’6D
� +RXVLQJ�ZDOO�GLVWDQFHV��$� �����[�’6D��$� �%�

�,Q�WKH�FDVH�RI�GLVWXUEDQFH�@RZ��SHU�H[DPSOH�FXUYHG�SLSH�DW�WKH�VXFWLRQ�VLGH��@DSV�HWF���
/$�� ���[�’6D

$VVHPEO\�LQVWUXFWLRQV�(&EOXH 0RXQWLQJ
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��� 0RXQWLQJ�RI�PRWRUV

(&�PRWRUV�GHVLJQ�0.
)DVWHQLQJ�WR�?[HG�PRWRU�@DQJH� ��DVVHPEO\�RI�D[LDO�IDQV���IDQV�RI�GHVLJQ�$��’����DQG�
DVVHPEO\�RI�UDGLDO�IDQV�RI�GHVLJQ�5+�

� ,I�WKH�PRWRU�LV�XVHG�WR�GULYH�IDQ�LPSHOOHUV�RU�RWKHU�FRPSRQHQWV��SOHDVH�QRWH�WKH�
PD[LPXP�SHUPLVVLEOH�VSHHGV�RI�WKH�LPSHOOHU�RU�WKH�FRPSRQHQW�WR�EH�GULYHQ�

� 7KH�PD[��SHUPLVVLEOH�PDVV�RI�WKH�LPSHOOHU�RUW�KH�FRPSRQHQW�WR�EH�GULYHQ�PXVW�EH�
LQTXLUHG�IURP�DQG�FRQ?UPHG�LQ�ZULWLQJ�E\�=LHKO�$EHJJ�

’HVLJQ�.��ZLWK�URWRU�@DQJH��RU�’��ZLWK�RIIVHW�URWRU�@DQJH��DV�D�GULYH�IRU�IDQV�
� ’XULQJ�DVVHPEO\�RI�WKH�IDQ�LPSHOOHUV�RU�RWKHU�FRPSRQHQWV��QR�LQDGPLVVLEOH�IRUFH�

PD\�EH�DSSOLHG�WR�WKH�PRWRU�EHDULQJ�
� &HQWUH�WKH�IDQ�LPSHOOHU�DFFXUDWHO\�DQG�PRXQW�ZLWKRXW�WHQVLRQ�RQ�WKH�URWRU�@DQJH��

WKH�IDQ�ZKHHO�PXVW�OLH�@DW�
� 8VH�VXLWDEOH�VFUHZV�IRU�IDVWHQLQJ�WKH�IDQ�LPSHOOHU�RQ�WKH�URWRU�@DQJH�DQG�?W�DV�

VXLWDEOH�VFUHZ�ORFN�
� (YHU\�VFUHZLQJ�FDVH�PXVW�EH�WHVWHG�IRU�VXLWDELOLW\�
� 7KH�SHUPLVVLEOH�DUHD�SUHVVLQJ�RI�WKH�VWHHO�@DQJH�PD\�QHYHU�EH�H[FHHGHG�

�GHSHQGLQJ�RQ�WKH�FRQWDFW�VXUIDFH��
� 7RR�JUHDW�D�VFUHZ�RYHUKDQJ�LV�QRW�SHUPLWWHG�DQG�FDQ�OHDG�WR�VFUDSLQJ�RU�EORFNLQJ�

RI�WKH�URWRU�RQ�WKH�?[HG�PRWRU�@DQJH�
� 0RWRUV�DUH�QRW�EDODQFHG�DV�VWDQGDUG��D�FRPSOHWH�EDODQFLQJ�ZLWK�PRXQWHG�IDQ�

LPSHOOHU�LV�QHFHVVDU\��7KH�EDODQFLQJ�PXVW�EH�GRQH�RQ�WKH�IDQ�LPSHOOHU��7KH�
SHUWLQHQW�UHJXODWLRQV�PXVW�EH�REVHUYHG�

3HUPLVVLEOH�WLJKWHQLQJ�WRUTXHV�0$

0RWRU�VL]H ’ *

7KUHDG�VL]H 0� 0�
3URSHUW\�FODVV������IULFWLRQ�FRHIFLHQW�� JHV� ����� ����1P ���1P
6FUHZ�SHQHWUDWLRQ � ������[�G � ������[�G
0D[��SHUPLVVLEOH�VFUHZ�RYHUKDQJ� ����PP ����PP

��� 2XWGRRU�IDQV�LQ�D�KXPLG�DWPRVSKHUH

,QIRUPDWLRQ
,I�D�IDQ�LV�VWDWLRQDU\�IRU�ORQJ�SHULRGV�LQ�D�KXPLG�DWPRVSKHUH��LW�VKRXOG�EH�VZLWFKHG�
21�IRU�PLQLPXP�RI�WZR�KRXUV�HYHU\�PRQWK�WR�UHPRYH�DQ\�PRLVWXUH�WKDW�PD\�KDYH�
FRQGHQVHG�ZLWKLQ�WKH�PRWRU�

$VVHPEO\�LQVWUXFWLRQV�(&EOXH 0RXQWLQJ
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��� 0RWRUKHDWLQJ
7R�SUHYHQW�D�VWDWLRQDU\�YHQWLODWRU�LQ�D�FROG�HQYLURQPHQW�IURP�MDPPLQJ�RU�IUHH]LQJ��WKH�
0RWRUKHDWLQJ�EHFRPHV�DXWRPDWLFDOO\�DFWLYH�DW�D�FRQWUROOHU�LQWHULRU�WHPSHUDWXUH�RI������&�

� (OHFWULFDO�LQVWDOODWLRQ

��� 6DIHW\�SUHFDXWLRQV

’DQJHU�GXH�WR�HOHFWULF�FXUUHQW
� :RUN�RQ�HOHFWULF�FRPSRQHQWV�PD\�RQO\�EH�FDUULHG�RXW�E\�WUDLQHG�HOHFWULFLDQV�

RU�E\�SHUVRQV�LQVWUXFWHG�LQ�HOHFWULFLW\�XQGHU�WKH�VXSHUYLVLRQ�RI�DQ�HOHFWULFLDQ�
LQ�DFFRUGDQFH�ZLWK�HOHFWULFDO�HQJLQHHULQJ�UHJXODWLRQV�

� 7KH���HOHFWULFDO�VDIHW\�UXOHV�PXVW�EH�REVHUYHG�
� ,W�LV�IRUELGGHQ�WR�FDUU\�RXW�ZRUN�RQ�HOHFWULFDOO\�OLYH�SDUWV��(YHQ�DIWHU�GLVFRQ�

QHFWLRQ��WKH�GF�OLQN�LV�VWLOO�OLYH��$OZD\V�ZDLW�DW�OHDVW���PLQXWHV��
� $�VHFRQG�SHUVRQ�PXVW�DOZD\V�EH�SUHVHQW�ZKHQ�ZRUNLQJ�RQ�HQHUJL]HG�SDUWV�

RU�OLQHV�ZKR�GLVFRQQHFWV�LQ�FDVH�RI�HPHUJHQF\�
� &RQQHFW�IDQ�RQO\�WR�HOHFWULFDO�FLUFXLWV�WKDW�FDQ�EH�GLVFRQQHFWHG�ZLWK�DQ�DOO�

SROH�LVRODWLQJ�VZLWFK�
� 7KH�GHYLFH�RZQHU�LV�UHVSRQVLEOH�IRU�WKH�(0&�RI�WKH�HQWLUH�SODQW�DFFRUGLQJ�WR�

WKH�ORFDOO\�DSSOLFDEOH�VWDQGDUGV�
� ,QVSHFW�HOHFWULFDO�HTXLSPHQW�SHULRGLFDOO\��UHWLJKWHQ�ORRVH�FRQQHFWLRQV�1�

LPPHGLDWHO\�UHSODFH�GDPDJHG�OLQHV�DQG�FDEOHV�

��� &RQQHFWLRQ�

,QIRUPDWLRQ
7KH�UHVSHFWLYH�FRQQHFWLRQV�DUH�UHSUHVHQWHG�LQ�WKH�HQFORVXUH�RI�WKLV�DVVHPEO\�
LQVWUXFWLRQV�� ��&RQQHFWLRQ�GLDJUDP���

$VVHPEO\�LQVWUXFWLRQV�(&EOXH (OHFWULFDO�LQVWDOODWLRQ
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����� 0RWRU�VL]H�3’4�DQG�3*4

)DQV�ZLWK�FRQQHFWLRQ�ER[��W\SH��B�B�B�B�B�B�,�B��’�B�B�B�B�B����W\SH��)�B�B�B�B�B�,�B��*�B�B�
B�B�B��

� &RYHU€RI€FRQWUROOHU€KRXVLQJ
� &DEOH€JODQGV€�€VHDO€LQVHUW€IRU€WZR€FDEOHV€�DSSOLFDEOH€RQO\€LI€QHFHVVDU\�

�€PRWRU€VL]H€3' 4�€�€[€0��€�€�€[€VHDO€LQVHUW€ZLWK€WZR€KROHV€�€PP€
�€PRWRU€VL]H€3* 4�€�€[€0��€�€�€[€VHDO€LQVHUW€ZLWK€WZR€KROHV€�€PP€

� &DEOH€HQWU\€SRLQWV€ZLWK€SODVWLF€IDVWHQHU
� 0DLQV€FRQQHFWLRQ
� &RQQHFWLRQ€DODUP€UHOD\
� &RQQHFWLRQ€FRQWROV
� 6ORW€IRU€DGG�RQ€PRGXOH

3URFHGXUH�
�� 5HPRYH�WKH�FRYHU�IURP�WKH�FRQWUROOHU�KRXVLQJ�IRU�WKH�FRQQHFWLRQ�
�� $OO� �� FDEOH� HQWU\� SRLQWV� DUH� LQ� D� VHDOHG� FRQGLWLRQ� DW� GHOLYHU\�� 5HPRYH� SODVWLF�

IDVWHQHU�LI�QHFHVVDU\��DQG�LQVHUW�HQFORVHG�FDEOH�JODQGV��HQWU\�SRLQWV�WKDW�DUH�QRW�
XVHG�PXVW�UHPDLQ�VHDOHG�

�� :KHQ�XVLQJ� WKH�VHDO� LQVHUW� IRU� WZR�FDEOHV� LW� LV�QRW�SHUPLVVLEOH� WR�XVH� WKH�FRUUH�
VSRQGLQJ�FDEOH�JODQG�ZLWK�RQO\�RQH�FDEOH�

�� ,QVHUW�DQG�FRQQHFW�OLQHV�FRUUHFWO\�
�� $WWDFK�FRYHU�RI�FRQWUROOHU�KRXVLQJ�DJDLQ�FDUHIXOO\�LQ�FRUUHFW�SRVLWLRQ�EHIRUH�VWDUW�

XS�

$WWHQWLRQ�
� 7HPSHUDWXUHV�XS�WR�����&�FDQ�EH�SUHVHQW�RQ�WKH�FRQWUROOHU�KRXVLQJ�
� 7R�FRQQHFW��DOZD\V�XVH�KHDW�UHVLVWDQW�ZLUHV�RU��DV�DQ�DOWHUQDWLYH��VLOLFRQ�WXEHV�
� 5HPDQWV�IURP�LQVWDOODWLRQ�DQG�IRUHLJQ�REMHFW�PD\�QRW�UHPDLQ�RQ�WKH�LQVLGH�

$VVHPEO\�LQVWUXFWLRQV�(&EOXH (OHFWULFDO�LQVWDOODWLRQ
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3HUPLVVLEOH�WLJKWHQLQJ�WRUTXHV�0$

7KUHDG�VL]H� 7LJKWHQLQJ�
WRUTXH�0$

5HPDUN

&DEOH�JODQG 0�� ����1P 6HDOLQJ�DUHD�IRU�FDEOH�GLDPHWHU��+ ���PP
&DEOH�JODQG 0�� ��1P 6HDOLQJ�DUHD�IRU�FDEOH�GLDPHWHU��+ ���PP
/RFNLQJ�VFUHZ 0�����0�� �����1P _���_�VFUHZGULYHU
/RFNLQJ�VFUHZ 0�����0�� ����1P _���_�VFUHZGULYHU
&RYHU�RI�FRQWUROOHU�KRXV�
LQJ 0�� ����1P

3URWHFWLYH�HDUWK�FRQQHF�
WLRQ 0�� ����1P

0DLQV�VXSSO\�WHUPLQDOV 0� ����1P
)DVWHQLQJ�DGG�RQ�PRGXOH 0�� ����1P

0D[��FURVV�VHFWLRQ�RI�WHUPLQDOV

0DLQV�FRQQHFWLRQ��/���1�DQG��RU�/���/���/� PD[������PP��DQG�RU�$:*���
&RQQHFWLRQ�FRQWURO������9������9��*1’��’���(���.� PD[������PP��DQG�RU�$:*���
$GG�RQ�PRGXOHV� ����PP��������PP��ZLWK�ZLUH�HQG�VOHHYH��

DQG�RU�$:*��

����� 8/��QRWH�IRU�FDEOH�HQWUDQFHV

,QIRUPDWLRQ
$FFRUGLQJ�WR�8/�WKH�DWWDFKHG�ORFNLQJ�VFUHZV��PDGH�RI�SODVWLF��DUH�DFFHSWDEOH�IRU�WUDQV�
SRUW�
$FFRUGLQJ�WR�8/�WKH�VXSSOLHG�FDEOH�JODQGV�FDQ�EH�XVHG�ZLWKRXW�FRQGXLW�ZKHQ�WKH\�DUH�
EHLQJ�XVHG�LQ�DQ�LQVWDOODWLRQ�DFFRUGLQJ�WR�1)3$����

��� (0&�FRPSDWLEOH�LQVWDOODWLRQ�RI�FRQWURO�OLQHV
3D\�DWWHQWLRQ�WR�VXI?FLHQW�GLVWDQFH�IURP�SRZHUOLQHV�DQG�PRWRU�ZLUHV�WR�SUHYHQW�LQWHUIHU�
HQFHV��7KH�FRQWURO�FDEOH�PD\�QRW�EH�ORQJHU�WKDQ����P��6FUHHQHG�FRQWURO�FDEOHV�PXVW�EH�
XVHG�ZKHQ�WKH�FDEOH�OHQJWK�LV�ORQJHU�WKDQ����P��:KHQ�XVLQJ�D�VKLHOGHG�FDEOH�FRQQHFW�
WKH�VKLHOGLQJ�WR�RQH�VLGH�RQO\��L�H��RQO\�WR�WKH�GHYLFH�ZLWK�WKH�SURWHFWLYH�HDUWK��NHHS�FDEOH�
VKRUW�DQG�ZLWK�DV�OLWWOH�LQGXFWDQFH�DV�SRVVLEOH����

��� 0DLQV�FRQQHFWLRQ

����� /LQH�YROWDJH�IRU��a�W\SHV
0DLQV�FRQQHFWLRQ��3(��/���DQG�1��+HUH��LW�PXVW�EH�VWULFWO\�REVHUYHG�WKDW�WKH�PDLQV�
YROWDJH�OLHV�ZLWKLQ�WKH�DOORZDEOH�WROHUDQFH�VSHFL?FDWLRQV�� ��WHFKQLFDO�GDWD��

$VVHPEO\�LQVWUXFWLRQV�(&EOXH (OHFWULFDO�LQVWDOODWLRQ
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$OWHUQDWLYHO\�D�VXSSO\�RI�’&�YROWDJH�LV�SRVVLEOH�� ��7HFKQLFDO�GDWD��
7KH�SRODULWLHV�RQ�3/�4�DQG�314�DUH�LUUHOHYDQW��
’&�VXSSO\�QRW�8/�DSSURYHG�

����� /LQH�YROWDJH�IRU��a�W\SHV
0DLQV�FRQQHFWLRQ��3(��/���/��DQG�/���+HUH��LW�PXVW�EH�VWULFWO\�REVHUYHG�WKDW�WKH�PDLQV�
YROWDJH�OLHV�ZLWKLQ�WKH�DOORZDEOH�WROHUDQFH�VSHFL?FDWLRQV�� ��WHFKQLFDO�GDWD��

$OWHUQDWLYHO\�D�VXSSO\�RI�’&�YROWDJH�LV�SRVVLEOH�� ��7HFKQLFDO�GDWD���
&RQQHFW�WR�DQ\�WZR�WHUPLQDO�FOLSV�IRU�3/�4��3/�4�DQG�3/�4��WKH�SRODULW\�LV�LUUHOHYDQW��
’&�VXSSO\�QRW�8/�DSSURYHG�

����� 5HTXLUHG�TXDOLW\�DWWULEXWHV�IRU�WKH�PDLQV�YROWDJH

’DQJHU�GXH�WR�HOHFWULF�FXUUHQW
7KH�PDLQV�YROWDJH�PXVW�FRPSO\�ZLWK�WKH�(1�������TXDOLW\�FKDUDFWHULVWLFV�DQG�WKH�
GH?QHG�VWDQGDUG�YROWDJHV�LQ�,(&�������

����� 2SHUDWLQJ�LQ�,7�6\VWHP

,QIRUPDWLRQ
� ���a�(&EOXH�W\SHV�DUH�RQO\�LQ�VSHFLDO�YHUVLRQ�3,74�IRU�WKH�HPSOR\PHQW�LQ�,7�

6\VWHP�VXLWDEOH��6SHFLDO�YHUVLRQ�3,74�QRW�8/�DSSURYHG��OLQH�YROWDJH� ��7HFKQLFDO�
GDWD�

� ���a�(&EOXH�W\SHV�FDQ�EH�XVHG�LQ�,7�6\VWHP�LQ�VWDQGDUG�YHUVLRQ��7KHVH�PD\�RQO\�
EH�XVHG�LQ���a�,7�6\VWHPV�LI�QR�KLJKHU�YROWDJH�WR�WKH�33(4�FDQ�RFFXU�WKDQ�WKH�
VSHFL?HG�PDLQV�YROWDJH�RI�WKH�GHYLFH�HYHQ�LQ�FDVH�RI�D�IDXOW�WR�HDUWK�RI�D�PDLQV�
SKDVH�ZKLFK�LV�QRW�XVHG�E\�WKH�GHYLFH��RI�QRQH�RI�WKH�WZR�SRZHU�VXSSOLHV��

,Q�RUGHU�WR�HQVXUH�D�WURXEOH�IUHH�RSHUDWLRQ�LQ�,7�6\VWHP�WKH�3*1’4�SRWHQWLDO�RI�WKH�
FRQWURO�SRUWV�KDYH�WR�EH�FRQQHFWHG�ZLWK�WKH�SURWHFWLYH�HDUWK�SRWHQWLDO�
$V�D�FRQVHTXHQFH�RI�WKHVH�FRQQHFWLRQ�PXVW�EH�FRQVLGHUHG�IRU�WKH�FRQWURO�SRUWV��H[FHS�
WLRQ�@RDWLQJ�UHOD\�FRQWDFWV���

�� &RQQHFWLRQ�RQO\�ZLWK�ZLUHV��VXLWDEOH�IRU�PDLQV�YROWDJH�DQG�VXUURXQGLQJ�DUHD�
�� &RQQHFWLRQ�ZLWK�VXLWDEOH�LVRODWHG�DPSOL?HUV�RQO\�

’DQJHU�GXH�WR�HOHFWULF�FXUUHQW
� ,Q�WKH�,7�6\VWHP�WKH�QHXWUDO�SRLQW�RI�YROWDJH�VXSSO\�LV�QRW�JURXQGHG��LQ�WKH�FDVH�RI�

D�VKRUW�FLUFXLW�EHWZHHQ�D�SKDVH��H�J��3/�4��DQG�SURWHFWLYH�HDUWK�33(4�EHFRPHV�WKH�
SURWHFWLYH�HDUWK�SRWHQWLDO� �/���

� %HWZHHQ�WKH�PDLQV�FRQQHFWLRQ�RI�WKH�GHYLFH�DQG�WKH�SURWHFWLYH�HDUWK�33(4�LV�
LQ�QR�FDVH�D�KLJKHU�YROWDJH��SHUPLVVLEOH�WKDQ�WKH�LQGLFDWHG�OLQH�YROWDJH�RI�
WKH�GHYLFH�

$VVHPEO\�LQVWUXFWLRQV�(&EOXH (OHFWULFDO�LQVWDOODWLRQ
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����� 8/��6KRUW�FLUFXLW�SURWHFWLRQ�IRU�EUDQFK�FLUFXLWV��8/���&���

’DQJHU�GXH�WR�HOHFWULF�FXUUHQW
7KLV�SRZHU�FRQYHUVLRQ�HTXLSPHQW�LV�VXLWDEOH�IRU�FRQQHFWLRQ�WR�HOHFWULF�FLUFXLWV�WKDW�
FDQQRW�VXSSO\�PRUH�WKDQ�����N$�V\PPHWULFDO�FXUUHQW�HIIHFWLYH�
7KH�IXVLQJ�IRU�WKH�VKRUW�FLUFXLW�SURWHFWLRQ�PXVW�FRPSO\�ZLWK�WKH�UHTXLUHPHQWV�LQ�8/����
�IXUWKHU�LQIRUPDWLRQ� ��$VVHPEO\�LQVWUXFWLRQV���7HFKQLFDO�GDWD���

��� 5HVLGXDO�FXUUHQW�RSHUDWHG�SURWHFWLYH�GHYLFH

)RU���a�IDQ�W\SHV

5HVLGXDO�FXUUHQW�FLUFXLW�EUHDNHU��W\SH�$�

7R�HQVXUH�DV�KLJK�D�GHJUHH�RI�UHOLDELOLW\�DV�SRVVLEOH�ZH�UHFRPPHQG�D�UHOHDVH�FXUUHQW�RI�����
P$��ZKHUH�D�UHVLGXDO�FXUUHQW�FLUFXLW�EUHDNHU��W\SH�$��LV�XVHG�

’DQJHU�GXH�WR�HOHFWULF�FXUUHQW
([FHSWLRQ���0DLQV�FRQQHFWLRQ�EHWZHHQ�WZR�SKDVH�FRQGXFWRUV�IRU�VXSSO\�QHWZRUNV���a�
����9
)RU�DQ�LQVWDOODWLRQ�RI�U�F�G��SURWHFWLRQ��LW�VKDOO�EH�REVHUYHG�WKDW�WKLV�PXVW�EH�RI�3XQLYHUVDO�
FXUUHQW�VHQVLWLYLW\4��,Q�DFFRUGDQFH�ZLWK�(1���������6HFWLRQ�������RWKHU�W\SHV�RI�FXUUHQW�
RSHUDWHG�SURWHFWLYH�GHYLFHV�PD\�QRW�EH�XVHG��

)RU���a�IDQ�W\SHV

5HVLGXDO�FXUUHQW�FLUFXLW�EUHDNHU��W\SH�%�

’DQJHU�GXH�WR�HOHFWULF�FXUUHQW
)RU�DQ�LQVWDOODWLRQ�RI�U�F�G��SURWHFWLRQ��LW�VKDOO�EH�REVHUYHG�WKDW�WKLV�PXVW�EH�RI�
3XQLYHUVDO�FXUUHQW�VHQVLWLYLW\4��,Q�DFFRUGDQFH�ZLWK�(1���������6HFWLRQ�������RWKHU�
W\SHV�RI�FXUUHQW�RSHUDWHG�SURWHFWLYH�GHYLFHV�PD\�QRW�EH�XVHG��7R�HQVXUH�DV�KLJK�D�
GHJUHH�RI�UHOLDELOLW\�DV�SRVVLEOH���ZH�UHFRPPHQG�D�WULSSLQJ�FXUUHQW�RI�����P$��

��� 0RWRU�SURWHFWLRQ
,QWHJUDWHG�RYHUORDG�SURWHFWLRQ��SUHFHGLQJ�PRWRU�SURWHFWLRQ�GHYLFH�XQQHFHVVDU\��PD[��
SUHIXVLQJ� �7HFKQLFDO�GHWDLOV���

��� $QDORJ�LQSXW���������9��IRU�VHWWLQJ�IDQ�VSHHG
7KH�XQLW�KDV�DQ�DQDORJ�LQSXW��������9�IRU�VHWWLQJ�IDQ�VSHHG�
&RQQHFWLRQ�3*:�(��9LLYH4���3*1’4��$QDORJ�,Q�����
$OWHUQDWLYHO\�VSHHG�VHWWLQJ�ZLWK�D�3:0�VLJQDO�LV�SRVVLEOH�

$VVHPEO\�LQVWUXFWLRQV�(&EOXH (OHFWULFDO�LQVWDOODWLRQ
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$WWHQWLRQ�
(QVXUH�FRUUHFW�SRODULW\�
1HYHU�DSSO\�OLQH�YROWDJH�WR�DQDORJ�LQSXWV�

3RVVLELOLWLHV�IRU�VSHHG�VHWWLQJ

0...10 V
+

GND E1
� &RQWURO�YLD�H[WHUQDO�VHWWLQJ�VLJQDO��������9
� %\�H[WHUQDO�ZLULQJ�ZLWK�D�UHVLVWRU������ ��������:��EHWZHHQ�WKH�

WHUPLQDOV�3(�4�DQG�3*1’4�SDUDOOHO�WR�WKH�LQSXW�VLJQDO��DFWLYDWLRQ�
ZLWK�D��������P$�VLJQDO�LV�SRVVLEOH��

� 7KH�3$0�02’%864�FRPPXQLFDWLRQ�PRGXOH�HQDEOHV�D�
LQYHUWHG�VHW�SRLQW�VLJQDOV�WR�EH�SURJUDPPHG�� ��������9���

10V GND E1

10 k!

� 6SHHG�VHWWLQJ�E\����N �SRWHQWLRPHWHU�DW�WHUPLQDOV�3����94�DQG�
3*1’4�SLFN�RII�DW�WHUPLQDOV�3(�4�

10V GND E124V

PWM
f = 1...10 kHz

10 k!

10
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15...28 V

+-

� &RQWURO�E\�H[WHUQDO�VHWWLQJ�VLJQDO�3:0��FRQQHFWLRQ�3���94�RQO\�
IRU�PRWRU�VL]HV�3’4�DQG�3*4�DYDLODEOH��

$VVHPEO\�LQVWUXFWLRQV�(&EOXH (OHFWULFDO�LQVWDOODWLRQ
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’LDJUDP�6HWWLQJ�VLJQDO�DQG�IDQ�VSHHG��,GHDOL]HG�SULQFLSOH�GLDJUDP��

nM

100 %

0 1 2 3 4 5 6 7 8 9 10
0 10 20 30 40 50 60 70 80 90 100

0 – 10 V
0 – 100 % PWM

14.09.2011
v_nmotor@0_10v_pwm.vsd

Si
6 %
4.5 %

0.5 V
5 % PWM

50 %

Q0 )DQ€VSHHG
���€�€ 5DWHG€6SHHG
�€� KHLJKW€RI€VWDUW€VSHHG
���€� KHLJKW€RI€VWRS€VSHHG
���€9€�€�€�€3:0 YDOXH€VWDUW€DQDORJ€LQSXW
6L 6SHHG€VHWWLQJ€VLJQDO€������€9€�€�������€�€3:0

��� 2XWSXW�YROWDJH�����9
9ROWDJH�VXSSO\�H�J��IRU�VSHHG�VHWWLQJ�E\�H[WHUQDO�SRWHQWLRPHWHU�
&RQQHFWLRQ��3’&�2XW4���3*1’4��,PD[����P$���
,W�LV�QRW�SHUPLVVLEOH�WR�FRQQHFW�RXWSXWV�RI�VHYHUDO�GHYLFHV�WR�HDFK�RWKHU�

��� 9ROWDJH�VXSSO\�IRU�H[WHUQDO�GHYLFHV��RQO\�PRWRU�VL]HV�3’4��3*4
�����9��*1’��
,QWHJUDWHG�YROWDJH�VXSSO\�IRU�H[WHUQDO�GHYLFHV��7HUPLQDOV�3�����94� �7HFKQLFDO�GDWD���
,W�LV�QRW�SHUPLVVLEOH�WR�FRQQHFW�RXWSXWV�RI�VHYHUDO�GHYLFHV�WR�HDFK�RWKHU�
’XULQJ�DQ�RYHUORDG�RU�VKRUW�FLUFXLW�����9���*1’���WKH�FRQWURO�YROWDJH��DQG�WKXV�WKH�GHYLFH��
LV�GLVFRQQHFWHG���$XWRPDWLF�VWDUW�DIWHU�HOLPLQDWLRQ�RI�WKH�FDXVH�RI�HUURU�

$VVHPEO\�LQVWUXFWLRQV�(&EOXH (OHFWULFDO�LQVWDOODWLRQ
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���� (QDEOH��GHYLFH�21���2))��’LJLWDO�,Q��� �’��
(OHFWURQLF�21���2))�FRQWURO�YLD�@RDWLQJ�FRQWDFW�DW�WHUPLQDOV�3’�4���3���94���
3���94

� ’HYLFH�3214�IRU�FORVHG�FRQWDFW��
� ’HYLFH�32))4�ZLWK�RSHQHG�FRQWDFW�

5HOD\�3.�4�UHPDLQV�HQHUJL]HG��FRQQHFWLRQV���������EULGJHG�
6WDWXV�2XW�ZLWK�@DVK�FRGH�� _�_� ��’LDJQRVWLFV���)DXOWV���

$WWHQWLRQ�
� 1R�GLVFRQQHFWLRQ��LVRODWLRQ��ZKHQ�WXUQHG�RII�E\�UHPRWH��LQ�DFFRUGDQFH�ZLWK�

9%*��� ���
� 1HYHU�DSSO\�OLQH�YROWDJH�WR�WKH�GLJLWDO�LQSXW�
� ,W�LV�QRW�SHUPLVVLEOH�WR�FRQQHFW�LQSXWV�RI�VHYHUDO�GHYLFHV�WR�HDFK�RWKHU�

���� 5HOD\�RXWSXW��.��
$Q�H[WHUQDO�IDXOW�LQGLFDWRU�LV�DYDLODEOH�RYHU�WKH�SRWHQWLDO�IUHH�FRQWDFW�RI�WKH�EXLOW�LQ�UHOD\
�PD[��FRQWDFW�UDWLQJ� �7HFKQLFDO�GDWD�DQG�FRQQHFWLRQ�GLDJUDP��
)RU�RSHUDWLRQ�WKH�UHOD\�LV�HQHUJL]HG��FRQQHFWLRQV�3��4�DQG�3��4�DUH�EULGJHG��)RU�IDXOW�WKH�
UHOD\�LV�GH�HQHUJL]HG�� �’LDJQRVWLFV���IDXOWV���
:KHQ�VZLWFKLQJ�RII�YLD�HQDEOH���’�� �’LJLWDO�,Q�����WKH�UHOD\�UHPDLQV�HQHUJL]HG�

���� 3RWHQWLDO�DW�FRQWURO�YROWDJH�FRQQHFWLRQV
7KH�FRQWURO�YROWDJH�FRQQHFWLRQV�������9��UHODWH�WR�WKH�MRLQW�*1’�SRWHQWLDO��([FHSWLRQ��
5HOD\�FRQWDFWV�DUH�SRWHQWLDO�IUHH���7KHUH�LV�D�SRWHQWLDO�VHSDUDWLRQ�EHWZHHQ�WKH�FRQWURO�
YROWDJH�FRQQHFWLRQV�DQG�WKH�SURWHFWLYH�HDUWK��,W�PXVW�EH�HQVXUHG�WKDW�WKH�PD[LPXP�
H[WHUQDO�YROWDJH�DW�WKH�FRQWURO�YROWDJH�FRQQHFWLRQV�FDQQRW�H[FHHG���9��EHWZHHQ�3*1’4
WHUPLQDOV�DQG�33(4�SURWHFWLYH�HDUWK���,I�QHFHVVDU\��D�FRQQHFWLRQ�WR�WKH�SURWHFWLYH�HDUWK�
SRWHQWLDO�FDQ�EH�HVWDEOLVKHG��LQVWDOO�EULGJH�EHWZHHQ�3*1’4�WHUPLQDO�DQG�WKH�33(4
FRQQHFWLRQ��WHUPLQDO�IRU�VFUHHQLQJ��

���� $GG�RQ�PRGXOHV
7KH�DVVHPEO\�LQVWUXFWLRQV�DQG�RU�RSHUDWLQJ�LQVWUXFWLRQV�DYDLODEOH�KHUH�GHVFULEH�WKH�
3%DVLF�9HUVLRQ4�
,I�UHTXLUHG��DQ�DX[LOLDU\�PRGXOH�FDQ�EH�UHWUR?WWHG�WR�WKH�GHVLJQDWHG�VORW�IRU�PRWRU�VL]H�
3’4��3*4��7KH�DX[LOLDU\�PRGXOH�LV�LQVWDOOHG�DXWRPDWLFDOO\��0DQXDO�LQVWDOODWLRQ�RU�SDUDPHWHU�
LVDWLRQ�LV�QRW�UHTXLUHG�
7KH�H[WHQGHG�VFRSH�RI�IXQFWLRQ�LV�VSHFL?HG�LQ�WKH�GRFXPHQWDWLRQ�IRU�WKH�DX[LOLDU\�
PRGXOH�
7KH�UDQJH�RI�DGGLWLRQDO�PRGXOHV�LV�FRQVWDQWO\�EHLQJ�H[WHQGHG�DQG�DGDSWHG�WR�PDUNHW�
UHTXLUHPHQWV��7KH�FXUUHQWO\�DYDLODEOH�DGGLWLRQDO�PRGXOHV�FDQ�EH�UHTXHVWHG�IURP�=LHKO�
$EHJJ�

$VVHPEO\�LQVWUXFWLRQV�(&EOXH (OHFWULFDO�LQVWDOODWLRQ
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([DPSOHV�IRU�FXUUHQWO\�DYDLODEOH�DGGLWLRQDO�PRGXOHV

7\SH 3DUW��1R� )XQFWLRQ
$0�02’%86
�IRU�PRWRU�VL]H�3’4
DQG�3*4�

������ &RPPXQLFDWLRQ�PRGXOH
2YHU�WKH�3$0�02’%864�PRGXOH�FDQ�EH�FRPPXQLFDWHG�ZLWK�
WKH�FRQWUROOHU�RI�WKH�IDQ��7KH�PRGXOH�FDQ�EH�SXW�LQ�WHPSRUDULO\�
IRU�SURJUDPPLQJ�RI�GHVLUHG�IXQFWLRQV�GXULQJ�VWDUW�XS�RU�IRU�
GLDJQRVWLFV��7KH�FRQQHFWLRQ�WR�WKH�FRQWURO�WHUPLQDO�LV�PDGH�E\�
D�FRQQHFWLQJ�FDEOH�RU�ZLUHOHVVO\�E\�PHDQV�RI�UDGLR��
7KH�PRGXOH�LV�OHIW�LQ�WKH�VORW�LI�LW�LV�WR�EH�LQWHJUDWHG�LQWR�D�
PRGXOH�EXV�V\VWHP�RU�QHWZRUNHG�WR�VHYHUDO�GHYLFHV��7KH�
DGGUHVVLQJ�RI�(&EOXH�IDQV�WDNHV�SODFH�DXWRPDWLFDOO\��L�H��LW�LV�
QRW�QHFHVVDU\�WR�PDQXDOO\�HQWHU�LQGLYLGXDO�QHWZRUN�DGGUHVVHV�
IRU�HDFK�IDQ�

$0�35(0,80
�IRU�PRWRU�VL]H�3’4
DQG�3*4�

������ 3UHPLXP�0RGXOH
:KHQ�WKH�3$0�35(0,804�LV�SOXJJHG�LQ�WKH�FRQWUROOHU�LQ�WKH�
IDQ�LV�H[WHQGHG�WR�EHFRPH�D�IXOO�JUDGH�PXOWLSXUSRVH�FRQWUROOHU��
7KH�33UHPLXP�PRGXOH4�SURYLGHV�QRW�RQO\�DQ�LQWHJUDWHG�
02’%86�LQWHUIDFH��LW�DOVR�HQDEOHV�VHQVRUV�WR�EH�FRQQHFWHG�
VWUDLJKW�WR�WKH�IDQ��
7KH�PRGXOH�DOVR�FRPHV�ZLWK�WZR�DQDORJXH�LQSXWV�DQG�RQH�
DQDORJXH�RXWSXW�

$VVHPEO\�LQVWUXFWLRQV�(&EOXH (OHFWULFDO�LQVWDOODWLRQ
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�� 6WDUW�XS

��� 3UHUHTXLVLWHV�IRU�FRPPLVVLRQLQJ
’XULQJ�FRPPLVVLRQLQJ��XQH[SHFWHG�DQG�KD]DUGRXV�FRQGLWLRQV�FDQ�DULVH�LQ�WKH�HQWLUH�
LQVWDOODWLRQ�GXH�WR�GHIHFWLYH�DGMXVWPHQWV��GHIHFWLYH�FRPSRQHQWV�RU�LQFRUUHFW�HOHFWULFDO�
FRQQHFWLRQV��5HPRYH�DOO�SHUVRQV�DQG�REMHFWV�IURP�WKH�KD]DUGRXV�DUHD�

$WWHQWLRQ�
� &KHFN�EHIRUH�?UVW�WLPH�VWDUW�XS�
�� ,QVWDOODWLRQ�DQG�HOHFWULFDO�FRQQHFWLRQ�KDYH�EHHQ�SURSHUO\�FRPSOHWHG"
�� +DV�DQ\�OHIWRYHU�LQVWDOODWLRQ�PDWHULDO�DQG�RWKHU�IRUHLJQ�PDWHULDO�EHHQ�UHPRYHG�

IURP�WKH�IDQ�DUHD"
�� 7KDW�VDIHW\�GHYLFHV��LI�QHFHVVDU\���DUH�PRXQWHG��(1�,62�������"
�� 7KH�LPSHOOHU�LV�RXW�RI�UHDFK"
�� $UH�WKH�FRQGHQVDWLRQ�ZDWHU�GUDLQV�KROHV�RSHQ�RU�UHVSHFWLYHO\�FORVHG�DFFRUGLQJ�

WR�WKH�VXLWDEOH�LQVWDOODWLRQ�SRVLWLRQ"
�� &RQQHFWLRQ�GDWD�FRPSOLHV�ZLWK�WKH�VSHFL?FDWLRQV�RQ�WKH�W\SH�SODWH"

� &RPPLVVLRQLQJ�PD\�RQO\�WDNH�SODFH�LI�DOO�VDIHW\�LQVWUXFWLRQV�KDYH�EHHQ�
FKHFNHG�DQG�GDQJHU�FDQ�EH�H[FOXGHG�
1 &KHFN�WKH�GLUHFWLRQ�RI�URWDWLRQ�� ��URWDWLRQ�GLUHFWLRQ�DUURZ�RQ�WKH�IDQ�EODGH��

LPSHOOHU�EDVH�SODWH��RU�RQ�WKH�IDQ�KRXVLQJ��
1 &KHFN�IRU�TXLHW��ORZ�YLEUDWLRQ�RSHUDWLRQ��6WURQJ�YLEUDWLRQV�GXH�WR�HUUDWLF�

RSHUDWLRQ��XQEDODQFHG���H�J��FDXVHG�E\�WUDQVSRUWDWLRQ�GDPDJH�RU�LPSURSHU�XVH��
FDQ�OHDG�WR�IDLOXUH�

1 $�UDWHG�VRXQG�SRZHU�OHYHOV�RI�RYHU����G%�$��DUH�SRVVLEOH��VHH�SURGXFW�
FDWDORJXH�

1 &KHFN�IRU�PHFKDQLFDO�YLEUDWLRQV�DIWHU�LQVWDOODWLRQ�LQWR�WKH�V\VWHP��,I�WKH�
WROHUDQFHV�DFFRUGLQJ�WR�,62���������DUH�H[FHHGHG��LW�LV�SRVVLEOH�WR�H[FOXGH�
FHUWDLQ�VSHHG�UDQJHV�� ��0RWRU�6HWXS�RU�DGG�RQ�PRGXOH���

$VVHPEO\�LQVWUXFWLRQV�(&EOXH �6WDUW�XS
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�����



� ’LDJQRVWLFV���)DXOWV

��� 7URXEOH�VKRRWLQJ

7\SH�RI�HUURU 3RVVLEOH�FDXVH 5HPHGLDO�PHDVXUHV
)DQ�GRHV�QRW�
UXQ��DQ\PRUH��

)DLOXUH�OLQH�YROWDJH
)DLOXUH�RI�RQH�SKDVH
8QGHU���RU�RYHUYROWDJH

&KHFN�OLQH�YROWDJH

(DUWK�IDXOW &KHFN�PRWRU�FRQQHFWLRQ�DQG�OLQH�YROWDJH
6KRUW�FLUFXLW�ZLQGLQJ 5HSODFH�IDQ
7KHUPDO�PRWRU�SURWHFWLRQ�
KDV�WULJJHUHG��PRWRU�LV�RYHU�
KHDWHG�

&KHFN�IRU�IUHH�DLU�SDVVDJHV��UHPRYH�IRUHLJQ�ERGLHV�LI�QHF�
HVVDU\

���,PSHOOHU�EORFNHG�RU�GLUW\�
&KHFN�WHPSHUDWXUH�RI�VXSSO\�DLU
&KHFN�YROWDJH

,PSHOOHU�EORFNHG�RU�GLUW\ ��6ZLWFK�RII�SRZHU�WR�WKH�PRWRU�DQG�VHFXUH�DJDLQVW�VZLWFK�
LQJ�EDFN�RQ
��&KHFN�VDIH�LVRODWLRQ�IURP�VXSSO\�
��5HPRYH�VDIHW\�JULOOH
��5HPRYH�IRUHLJQ�ERGLHV�RU�VRLOLQJ
��5HPRXQW�WKH�VDIHW\�JULOOH
��)XUWKHU�SURFHGXUH�DV�LQ�WKH�FKDSWHU�36WDUW�XS4

IDQ�ZLOO�QRW�VWDUW 7HPSHUDWXUH�WRR�ORZ�IRU�
EHDULQJ�JUHDVH

,QVHUW�EHDULQJ�ZLWK�FROG�JUHDVLQJ

$LU�VWUHDP�ZURQJ�GLUHFWLRQ
�0RWRU�WXUQV�LQ�ZURQJ�GLUHF�
WLRQ�DW�KLJK�VSHHG�

&KHFN�DLU�VWUHDP
� �%HKDYLRXU�LQ�URWDWLRQ�E\�DLU�FXUUHQW�LQ�UHYHUVH�GLUHFWLRQ�

���)DQ�GRHV�QRW�UXQ�
)DQ�WXUQV�WRR�
VORZO\

,PSHOOHU���EODGH�VFUDSHV���
EUXVKHV

:KHQ�LQGLFDWHG�FOHDU�IRUHLJQ�ERGLHV���GLUW�IURP�WKH�IDQ

$FWLYH�WHPSHUDWXUH�PDQDJH�
PHQW�HIIHFWLYH
�0RWRU�RU�HOHFWURQLFV�RYHU�
KHDWHG�

&KHFN�IRU�IUHH�DLU�SDVVDJHV��UHPRYH�IRUHLJQ�ERGLHV�LI�QHF�
HVVDU\

���,PSHOOHU�EORFNHG�RU�GLUW\�
&KHFN�WHPSHUDWXUH�RI�VXSSO\�DLU
&KHFN�LQVWDOODWLRQ�VSDFH��DLU�VSHHG�RYHU�KHDW�VLQN�

$LU�@RZ�WR�ORZ )DQ�WXUQV�WRR�VORZO\ ���)DQ�WXUQV�WRR�VORZO\�
$LUZD\V�EORFNHG &KHFN�IRU�IUHH�DLU�SDVVDJHV��VXSSO\�H[KDXVW�DLU�YHQWV��

?OWHUV�
���,PSHOOHU�EORFNHG�RU�GLUW\�

3UHVVXUH�ORVV�GLIIHUHQW�WR�
SODQQHG

&KHFN�IDQ�VHOHFWLRQ

9LEUDWLRQV ,PEDODQFH &KHFN�EODGHV�IRU�GDPDJH��VRLOLQJ�RU�LFH� ���,PSHOOHU�
EORFNHG�RU�GLUW\��

1R�RU�ZURQJ�YLEUDWLRQ�GDPS�
HUV��RQO\�LQ�UDGLDO�

,QVWDOO�FRUUHFW�YLEUDWLRQ�GDPSHUV

8QXVXDO�QRLVHV %HDULQJ�GDPDJHG���ZRUQ� &KDQJH�EHDULQJV
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7\SH�RI�HUURU 3RVVLEOH�FDXVH 5HPHGLDO�PHDVXUHV
,PSHOOHU���EODGH�VFUDSHV���
EUXVKHV

:KHQ�LQGLFDWHG�FOHDU�IRUHLJQ�ERGLHV���GLUW�IURP�WKH�IDQ�
�,PSHOOHU�EORFNHG�RU�GLUW\��

2SHUDWLRQ�EH\RQG�VWDOO�SRLQW
�IRU�D[LDO�IDQV�

&KHFN�IRU�IUHH�DLU�SDVVDJHV��VXSSO\�H[KDXVW�DLU�YHQWV��
?OWHUV�

:URQJ�RYHUODS�RQ�QR]]OH
�IRU�FHQWULIXJDO��IDQV�

2EVHUYH�WKH�LQVWDOODWLRQ�LQVWUXFWLRQV

���� 6WDWXV�2XW�ZLWK�@DVK�FRGH�
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/(’�&RGH� 5HOD\V�.� &DXVH
([SODQDWLRQ�

5HDFWLRQ�RI�&RQWUROOHU
$GMXVWPHQW

2)) GH�HQHUJL]HG�����
�����LQWHUUXSWHG QR�OLQH�YROWDJH�

/LQH�YROWDJH�DYDLODEOH"
8QLW�VZLWFK�2))�DQG�DXWRPDWLFDOO\�
21�ZKHQ�WKH�YROWDJH�KDV�EHHQ�UH�
VWRUHG

21 HQHUJL]HG����������
EULGJHG 1RUPDO�RSHUDWLRQ�ZLWKRXW�IDXOW

��[ HQHUJL]HG����������
EULGJHG

QR�HQDEOH� �2))�
7HUPLQDOV�3’�4���3���9������94��’LJLWDO�
,Q����QRW�EULGJHG��

6ZLWFK�2))�E\�H[WHUQDO�FRQWDFW��
GLJLWDO�LQSXW���
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/(’�&RGH� 5HOD\V�.� &DXVH
([SODQDWLRQ�

5HDFWLRQ�RI�&RQWUROOHU
$GMXVWPHQW

��[ HQHUJL]HG����������
EULGJHG

$FWLYH�WHPSHUDWXUH�PDQDJHPHQW
7KH�GHYLFH�KDV�DQ�DFWLYH�WHPSHUD�
WXUH�PDQDJHPHQW�WR�SURWHFW�LW�IURP�
GDPDJH�GXH�WR�WRR�KLJK�LQVLGH�WHP�
SHUDWXUHV��,Q�FDVH�RI�D�WHPSHUDWXUH�
ULVH�DERYH�WKH�?[HG�OLPLWV��WKH�PRGX�
ODWLRQ�LV�UHGXFHG�OLQHDUO\��7R�SUHYHQW�
WKH�FRPSOHWH�V\VWHP�EHLQJ�VZLWFKHG�
RII�H[WHUQDOO\��LQ�WKLV�RSHUDWLRQ�SHU�
PLVVLEOH�IRU�WKH�FRQWUROOHU��LQ�FDVH�RI�
UHGXFHG�RSHUDWLRQ�GXH�WR�WRR�KLJK�DQ�
LQWHUQDO�WHPSHUDWXUH��QR�IDXOW�PHV�
VDJH�LV�VHQW�YLD�WKH�UHOD\��

:LWK�D�GURS�LQ�WHPSHUDWXUH�WKH�PRG�
XODWLRQ�ULVHV�DJDLQ�OOLQHDU�
&KHFN�FRROLQJ�RI�WKH�FRQWUROOHU

��[ GH�HQHUJL]HG�����
�����LQWHUUXSWHG

+$//�,&
,QFRUUHFW�VLJQDO�IURP�WKH�+DOO�,&V��
HUURU�LQ�WKH�FRPPXWDWLRQ�
,QWHUQDO�SOXJ�FRQQHFWLRQ�IDXOW\�

7KH�FRQWUROOHU�VZLWFKHV�WKH�PRWRU�RII��
$XWRPDWLF�UHVWDUW�LI�QR�IDXOWV�DUH�UHF�
RJQLVHG��
5HSODFH�IDQ���PRWRU

��[ GH�HQHUJL]HG�����
�����LQWHUUXSWHG

/LQH�IDLOXUH��RQO\�IRU���a�W\SHV�
7KH�GHYLFH�LV�SURYLGHG�ZLWK�D�EXLOW�LQ�
SKDVH�PRQLWRULQJ�IXQFWLRQ�IRU�WKH�
PDLQV�VXSSO\��,Q�WKH�HYHQW�RI�D�PDLQV�
LQWHUUXSWLRQ��IDLOXUH�RI�D�IXVH�RU�
PDLQV�SKDVH��WKH�XQLW�VZLWFKHV�RII�
DIWHU�D�GHOD\��DSSUR[������PV���
2QO\�IXQFWLRQLQJ�ZLWK�DQ�DGHTXDWH�
ORDG�IRU�WKH�FRQWUROOHU�

)ROORZLQJ�D�VKXWRII��D�VWDUWXS�DWWHPSW�
LV�PDGH�DIWHU�DSSUR[LPDWHO\����VHF�
RQGV��LI�WKH�YROWDJH�VXSSO\�LV�KLJK�
HQRXJK��7KLV�NHHSV�RFFXUULQJ�XQWLO�
DOO���VXSSO\�SKDVHV�DUH�DYDLODEOH�
DJDLQ����
&KHFN�SRZHU�VXSSO\

��[ GH�HQHUJL]HG�����
�����LQWHUUXSWHG

0RWRU�EORFNHG
,I�DIWHU���VHFRQGV�RI�FRPPXWDWLRQ�QR�
VSHHG�LV�PHDVXUHG�!����WKH�IDXOW�
30RWRU�EORFNHG4�LV�UHOHDVHG�

(&�&RQWUROOHU�VZLWFKHV�RII��UHQHZHG�
DWWHPSW�WR�VWDUW�DIWHU�DERXW�����VHF�
)LQDO�VKXWRII��ZKHQ�IRXUWK�VWDUWLQJ�
WHVW�IDLOV�
,W�LV�WKHQ�QHFHVVDU\�WR�KDYH�D�UHVHW�
E\�GLVFRQQHFWLQJ�WKH�OLQH�YROWDJH�
&KHFN�LI�PRWRU�LV�IUHHO\�URWDWDEOH�

��[ GH�HQHUJL]HG�����
�����LQWHUUXSWHG

,*%7�)DXOW
6KRUW�FLUFXLW�WR�HDUWK�RU�VKRUW�FLUFXLW�
RI�WKH�PRWRU�ZLQGLQJ��

(&�&RQWUROOHU�VZLWFKHV�RII��UHQHZHG�
DWWHPSW�WR�VWDUW�DIWHU�DERXW����VHF��

��&RGH���
)LQDO�VKXWRII��LI���IROORZLQJ�D�VHFRQG�
VWDUWLQJ�WHVW�1�D�VHFRQG�IDXOW�GHWHF�
WLRQ�LV�GHWHFWHG�ZLWKLQ�D�SHULRG�RI����
VHFRQGV�
,W�LV�WKHQ�QHFHVVDU\�WR�KDYH�D�UHVHW�
E\�GLVFRQQHFWLQJ�WKH�OLQH�YROWDJH�
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/(’�&RGH� 5HOD\V�.� &DXVH
([SODQDWLRQ�

5HDFWLRQ�RI�&RQWUROOHU
$GMXVWPHQW

��[ GH�HQHUJL]HG�����
�����LQWHUUXSWHG

’&�XQGHUYROWDJH
,I�WKH�’&�OLQN�YROWDJH�GURSV�EHORZ�D�
VSHFL?HG�OLPLW�WKH�GHYLFH�ZLOO�VZLWFK�
RII�

,I�WKH�’&�OLQN�YROWDJH�ULVHV�DERYH�WKH�
OLPLW�ZLWKLQ�����VHFRQGV��WKHQ�WKH�
FRWUROOHU�ZLOO�DWWHPSW�WR�VWDUW�
6KRXOG�WKH�’&�OLQN�YROWDJH�VWD\�IRU�
PRUH�WKDQ����VHFRQGV�EHORZ�WKH�
OLPLW��WKH�GHYLFH�ZLOO�VZLWFK�RII�ZLWK�D�
IDXOW�PHVVDJH�

��[ GH�HQHUJL]HG�����
�����LQWHUUXSWHG

’&�RYHUYROWDJH
,I�WKH�’&�OLQN�YROWDJH�LQFUHDVHV�
DERYH�D�VSHFL?HG�OLPLW��WKH�PRWRU�ZLOO�
VZLWFK�RII�
5HDVRQ�IRU�H[FHVVLYHO\�KLJK�LQSXW�
YROWDJH�RU�DOWHUQDWRU�PRWRU�RSHUDWLRQ�

,I�WKH�’&�OLQN�YROWDJH�GURSV�EHORZ�
WKH�OLPLW�ZLWKLQ����VHFRQGV��WKHQ�WKH�
FRWUROOHU�ZLOO�DWWHPSW�WR�VWDUW�
6KRXOG�WKH�’&�OLQN�YROWDJH�VWD\�
DERYH�WKH�OLPLW�IRU�PRUH�WKDQ�����VHF�
RQGV��WKH�GHYLFH�ZLOO�VZLWFK�RII�ZLWK�D�
IDXOW�PHVVDJH�

��[ HQHUJL]HG����������
EULGJHG

,*%7�FRROLQJ�GRZQ�SHULRG� ,*%7�FRROLQJ�GRZQ�SHULRG�IRU�DSSUR[��
���VHF�
)LQDO�VKXWRII�DIWHU���FRROLQJ�RII�LQWHU�
YDOV� ��&RGH���

 .��€SURJUDPPHG€IXQFWLRQ€DW€IDFWRU\�€)DXOW€LQGLFDWLRQ€QRW€LQYHUWHG

��� %HKDYLRXU�LQ�URWDWLRQ�E\�DLU�FXUUHQW�LQ�UHYHUVH�GLUHFWLRQ
,Q�WKH�6723�VWDWH��QR�UHOHDVH��QR�SUHVHW�VLJQDO��QR�YROWDJH�VXSSO\��WKH�PRWRU�FRQWUROOHU�
GRHV�QRW�LQWHUYHQH�ZKHQ�WKH�IDQ�WXUQV�LQ�WKH�ZURQJ�GLUHFWLRQ��H�J��GXH�WR�D�GUDXJKW��
,I�WKH�IDQ�LV�VWDUWHG�ZKLOH�EHLQJ�GULYHQ�LQ�WKH�RSSRVLWH�GLUHFWLRQ�WR�WKDW�VHW��WKH�VSHHG�LV�
UHGXFHG�FRQWUROOHG�WR�3�4�DQG�UHVWDUWHG�LQ�WKH�VHW�GLUHFWLRQ�RI�URWDWLRQ��
7KH�KLJKHU�WKH�VSHHG�WR�EH�UHGXFHG��WKH�ORQJHU�WKLV�SURFHVV�ODVWV�
,Q�FDVHV�LQ�ZKLFK�WKH�IDQ�LV�GULYHQ�YHU\�SRZHUIXOO\�LQ�WKH�ZURQJ�GLUHFWLRQ��LW�PD\�QRW�EH�
SRVVLEOH�WR�VWDUW�WKH�IDQ�ZLWK�WKH�VHW�GLUHFWLRQ�RI�URWDWLRQ�

,QIRUPDWLRQ
� ’R�QRW�VZLWFK�RII�OLQH�YROWDJH�WKDW�WKH�IDQ�FDQ�VWDUW�DJDLQ�
� 6DIH�VWDUWLQJ�RI�IDQV�LV�QRW�JXDUDQWHHG�LI�LW�LV�VWDUWHG�LQ�UHYHUVH��,I�WKH�DSSOLFDWLRQ�

GHPDQGV�VDIH�VWDUWLQJ��WKH�PDFKLQH�PDQXIDFWXUHU�RU�RZQHU�PXVW�SUHYHQW�UHYHUVH�
GULYLQJ�URWDWLRQ�E\�VXLWDEOH�PHDVXUHV�
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� 6HUYLFH�ZRUN

��� 5HSDLUV���PDLQWHQDQFH

$WWHQWLRQ�
� $OORZ�PDLQWHQDQFH�ZRUN�WR�EH�FDUULHG�RXW�E\�WUDLQHG�VSHFLDOLVWV�RQO\�
� 3OHDVH�REVHUYH�WKH�VDIHW\�UHJXODWLRQV�DQG�WKH�ZRUNHUV�SURWHFWLRQ�UXOHV�E\�DOO�

PDLQWHQDQFH�DQG�VHUYLFH�ZRUN��’,1�(1���������,(&������
� %HIRUH�ZRUNLQJ�RQ�WKH�IDQ��WKLV�PXVW�EH�GLVFRQQHFWHG�IURP�WKH�SRZHU�VXSSO\�DQG�

VHFXUHG�DJDLQVW�VZLWFKLQJ�EDFN�RQ�
� .HHS�WKH�DLUZD\V�RI�WKH�IDQ�IUHH���GDQJHU�EHFDXVH�RI�REMHFWV�GURSSLQJ�RXW�
� 1R�PDLQWHQDQFH�ZRUN�DW�UXQQLQJ�IDQ�
� :DWFK�RXW�IRU�YLEUDWLRQ�IUHH�PRWLRQ�
� ’HSHQGLQJ�RQ�WKH�DSSOLFDWLRQ�DQG�WKH�WUDQVIHU�PHGLXP�WKH�LPSHOOHU�KDV�D�QDWXUDO�

ZHDU��’HSRVLWV�RQ�WKH�LPSHOOHU�FDQ�OHDG�WR�LPEDODQFH�DQG�WKXV�WR�GDPDJHV�
�GDQJHU�RI�HQGXUDQFH�IUDFWXUH���7KH�LPSHOOHU�FDQ�GLVLQWHJUDWH�

� 0DLQWHQDQFH�LQWHUYDO�LQ�DFFRUGDQFH�ZLWK�WKH�GHJUHH�RI�FRQWDPLQDWLRQ�RI�WKH�
LPSHOOHU�

� ,Q�FDVH�RI�LPEDODQFH��5HEDODQFH�WKH�LPSHOOHU�
� &KHFN�WKH�LPSHOOHU��LQ�SDUWLFXODU�WKH�ZHOG�VHDPV��IRU�SRVVLEOH�FUDFNV��
� 5HSDLU��H�J��E\�ZHOGLQJ�LV�SURKLELWHG�
� 7KH�IDQ�RU�PRWRU�LV�PDLQWHQDQFH�IUHH�GXH�WR�WKH�XVH�RI�EDOO�EHDULQJV�ZLWK�3OLIH�ORQJ�

OXEULFDWLRQ4��$W�WKH�HQG�RI�WKH�JUHDVH�OLIH�� ��7HFKQLFDO�’DWD��LW�LV�QHFHVVDU\�WR�
FKDQJH�WKH�EHDULQJ��3OHDVH�FRQVXOW�RXU�6HUYLFH�’HSDUWPHQW�LQ�WKLV�FDVH�DV�IRU�DOO�
RWKHU�GDPDJH��H�J��WR�WKH�FRLO�RU�HOHFWURQLFV���

� %ROWHG�RQ�ZKHHOV�DQG�RU�ZLQJV�PD\�RQO\�EH�UHSODFHG�E\�DXWKRULVHG�=LHKO�$EHJJ�
$*�VWDII��7KH�PDQXIDFWXUHU�VKDOO�QRW�EH�OLDEOH�IRU�GDPDJH�FDXVHG�WKURXJK�LPSURS�
HU�UHSDLU�ZRUN�

� 5HJXODU�LQVSHFWLRQ��DQG�FOHDQLQJ�LV�QHFHVVDU\�WR�SUHYHQW�LPEDODQFH�GXH�WR�LQ�
JUHVV�RI�GLUW�

��� &OHDQLQJ

’DQJHU�GXH�WR�HOHFWULF�FXUUHQW
9ROWDJH�VXSSO\�IRU�PRWRU�PXVW�EH�LQWHUUXSWHG�DQG�VHFXUHG�DJDLQVW�UHVWRUDWLRQ�

$WWHQWLRQ�
� ’R�QRW�XVH�DQ\�DJJUHVVLYH��SDLQW�VROYHQW�FOHDQLQJ�DJHQWV�ZKHQ�FOHDQLQJ���
� &OHDQLQJ�ZLWK�D�ZDWHU�MHW�

1 0DNH�VXUH�WKDW�QR�ZDWHU�JHWV�LQWR�WKH�LQVLGH�RI�WKH�PRWRU�DQG�HOHFWURQLFV��QRWH�
SURWHFWLRQ�FODVV��,3���

1 ’R�QRW�KROG�WKH�MHW�VSUD\�GLUHFWO\�RQ�WKH�PRWRU�RSHQLQJV�DQG�VHDOV�
1 ’XULQJ�FOHDQLQJ�ZRUN�XVLQJ�D�MHW�VSUD\��QR�JXDUDQWHH�LV�DVVXPHG�UHJDUGLQJ�

FRUURVLRQ�IRUPDWLRQ���SDLQW�DGKHVLRQ�IRU�XQSDLQWHG���SDLQWHG�IDQV��

$VVHPEO\�LQVWUXFWLRQV�(&EOXH 6HUYLFH�ZRUN
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1 $IWHU�WKH�FOHDQLQJ�SURFHVV��WKH�IDQ�PXVW�EH�RSHUDWHG�IRU����PLQXWHV�DW����WR�
������RI�PD[LPXP�VSHHG�IRU�GU\LQJ�SXUSRVHV�

� (QFORVXUH

��� 7HFKQLFDO�GDWD

/LQH�YROWDJH
� ��5DWLQJ�SODWH��

$&����a�����������9�������������
������+]

’&������������9�����������

$&����a�����������9�������������
������+]

’&������������9�����������

$&����a�����������9�������������
������+]

’&������������9�����������

’&�VXSSO\�QRW�8/�DSSURYHG�
6SHFLDO�YHUVLRQ��IRU�,7�6\VWHP��QRW�8/�DSSURYHG��
$&����a�����9������XS�WR����������������+]
LQ�71�6\VWHP�RU�77�6\VWHP�IRU�WKLV�YHUVLRQ
$&����a�����������9��������������������+]

0D[LPDO�OLQH�IXVH ���$�IRU�DOO�W\SHV���a�DQG���a
0D[��FXW�LQ�FXUUHQW ����$
0D[��ORDG�OLPLW�LQWHJUDO�RI�FXW�LQ�
FXUUHQW

�����$�V�

6ZLWFKLQJ�)UHT� ����N+]
,QSXW�UHVLVWDQFH�IRU�VLJQDO�VHW�IRU�
WKH�URWDWLRQDO�VSHHG��

5L�!�����N� �

6SHFL?FDWLRQ�VSHHG�VHWWLQJ�VLJ�
QDO�3:0

9ROWDJH����������9’&
6ZLWFKLQJ�)UHTXHQF\���������N+]
2Q�RII�UDWLR�����������

9ROWDJH�VXSSO\�IRU�H[WHUQDO�GHYL�
FHV

�����9��,�PD[����P$��VKRUW�FLUFXLW�SURRI�
����9�� ������,PD[����P$��RQO\�IRU�PRWRU�VL]H�3’4��3*4��

3HUPLVVLEOH�PLQLPDO�DQG�PD[L�
PDO�DPELHQW�WHPSHUDWXUH�IRU�RS�
HUDWLRQ

�����&�������&��XS�WR�����&��
3OHDVH�VHH�WKH�WHFKQLFDO�GRFXPHQWDWLRQ�RI�WKH�SURGXFW�IRU�WKH�PLQLPXP�
DQG�PD[LPXP�DPELHQW�WHPSHUDWXUH�YDOLG�IRU�WKH�UHVSHFWLYH�IDQ��7KHVH�
PD\�GHYLDWH�IURP�WKH�VSHFL?HG�SHUPLVVLEOH�DPELHQW�WHPSHUDWXUHV�
7R�DYRLG�FRQGHQVDWLRQ�WKH�GULYH�PXVW�EH�FRQWLQXRXVO\�HQHUJL]HG�GXH�WR�
WKH�DSSOLFDWLRQ�RI�KHDW��ZLWK�LQWHUUXSWLRQV�VXFK�WKDW�FRROLQJ�WR�WKH�SRLQW�RI�
FRQGHQVDWLRQ�GRHV�QRW�RFFXU�

0D[��SHUPLVVLEOH�LQVWDOODWLRQ�
KHLJKW�

KHLJKW������P�DPVO�ZLWKRXW�GHUDWLQJ

3HUPLVVLEOH�UHO��KXPLGLW\ �����QR�FRQGHQVDWLRQ
3HUPLVVLEOH�WHPSHUDWXUH�UDQJH�
IRU�VWRUDJH�DQG�WUDQVSRUW

0RWRU�VL]H�3’4�DQG�3*4�������������&�
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(OHFWURPDJQHWLF�FRPSDWLELOLW\�IRU�
WKH�VWDQGDUG�YROWDJH������������
9�DFFRUGLQJ�WR�,(&������

,QWHUIHUHQFH�HPLVVLRQ�(1������������GRPHVWLF�KRXVHKROG�DSSOLFDWLRQV�
%\�VSHFLDO�YHUVLRQ�IRU�,7�6\VWHP�DFFRUGLQJ�WR�(1�������������LQGXVWULDO�
DSSOLFDWLRQV�
,QWHUIHUHQFH�LPPXQLW\�(1������������LQGXVWULDO�DSSOLFDWLRQV�

+DUPRQLFV�FXUUHQW�DFFRUGLQJ )RU���a�W\SHV
$FWLYH�SRZHU�IDFWRU�DGMXVWPHQW�IRU�VLQXVRLGDO�LQSXW�FXUUHQW��3)&� �3RZHU�
��)DFWRU���FRQWUROOHU���KDUPRQLF�FXUUHQW�LQ�DFFRUGDQFH�ZLWK�(1�����������
DUH�JXDUDQWHHG��
)RU���a�W\SHV
(1�����������IRU�D�3SURIHVVLRQDO�XQLW4�
3OHDVH�DVN�=LHKO�$EHJJ�IRU�WKH�LQGLYLGXDO�KDUPRQLF�RVFLOODWLRQ�OHYHOV�RI�
WKH�FXUUHQW�DV�D�SHUFHQWDJH�RI�WKH�IXQGDPHQWDO�RVFLOODWLRQ�RI�WKH�UDWHG�
FXUUHQW�

&RQWDFW�UDWLQJ�RI�WKH�LQWHUQDO�
UHOD\

$&�����9���$

0D[��OHDNDJH�FXUUHQW�DFFRUGLQJ�
WR�WKH�GH?QHG�QHWZRUNV�RI�(1�
�����

������P$

G%�$��YDOXHV ��SURGXFW�FDWDORJ�
%DOO�EHDULQJV�JUHDVH�VHUYLFH�OLIH GXULQJ�VWDQGDUG�XVDJH�FD��������������K
3URWHFWLRQ�FODVV�RI�PRWRU�DF�
FRUGLQJ�WR�(1������

,3��

 5HJDUGLQJ€WKH€PDLQV€FRQQHFWLRQ�€WKH€GHYLFHV€DUH€WR€EH€FODVVL?HG€DV€FDWHJRU\€3&� 4€GHYLFHV€
DFFRUGLQJ€WR€WKH€UHOHYDQW€',1€(1€�������€7KH€LQFUHDVHG€UHTXLUHPHQWV€SODFHG€RQ€HOHFWULFDO€
LQWHUIHUHQFH€IRU€FDWHJRU\€3&� 4€GHYLFHV€DUH€FRPSOLHG€ZLWK€LQ€DGGLWLRQ�€

 ,Q€FDVH€RI€D€WHPSHUDWXUH€LQFUHDVH€DERYH€WKH€SUHGHWHUPLQHG€WKUHVKROG€YDOXHV€PRGXODWLRQ€LV€
OLQHDUO\€UHGXFHG€E\€DFWLYH€WHPSHUDWXUH€PDQDJHPHQW�

$XWKRUL]DWLRQ�� ),/(�1R��
(������

8/����F

3RZHU�&RQYHUVLRQ�
(TXLSPHQW
��%1

(QYLURQPHQW�W\SH�UDWLQJ���

$VVHPEO\�LQVWUXFWLRQV�(&EOXH (QFORVXUH

/�%$/�)����*%������,QGH[���� 3DUW��1R�����������*%
�����
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�����$

����9DF��UPV�
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0RGHO LQSXW� RXWSXW�
’LPHQVLRQV
�� �[�OHQJWK�

>PP@
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�����:�����������$
������+]

�����:������N+]
����$

����9DF��UPV�

����[�������

0.�����,������$ ����[�������

0.�����,������% ��[�����������9DF
�����:������$
������+]

�����:������N+]�
����$

����9DF��UPV�

����[������

0.�����,������% ����[������

0.�����,������& ��[�����������9DF
�����:������$
������+]

����:������N+]
����$

����9DF��UPV�

����[������

0.�����,������& ����[������

0.�����,������$ ��[�����������9DF
�����:�����������$

������+]

�����:������N+]
����$

����9DF��UPV�

����[������

0.�����,������$ ����[������

0.�����,������% ��[�����������9DF
�����:������$
������+]

�����:������N+]
����$

����9DF��UPV�

����[������

0.�����,������% ����[������

$PELHQW�WHPSHUDWXUH������&
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0RGHO LQSXW� RXWSXW�
’LPHQVLRQV
�� �[�OHQJWK�

>PP@
0.�����,������$ ��[�����������9DF

����:�������$
������+]

����:������N+]
����$

����9DF��UPV�

����[�������

0.�����,������$ ����[�������

0.�����,������% ��[�����������9DF
���:������$
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����$

����9DF��UPV�
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����9DF��UPV�
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$PELHQW�WHPSHUDWXUH������&

���3ODFHKROGHU� ��=LHKO�$EHJJ�1RPHQFODWXUH�

3RZHU�GDWD�RI�WKH�PRWRU�LQ�WKH�IDQ�VWDQGLQJ�QHDUE\�WKH�DERYH�GDWD�RQ�WKH�UDWLQJ�SODWH�
)RU�IXUWKHU�LQIRUPDWLRQ�WR�8/�W\SHV� ��FRQQHFWLRQ�GLDJUDP��

����� 8/��2YHUORDG�SURWHFWLRQ
7KH�LQWHJUDWHG�YDULDEOH�VSHHG�GULYHV�DUH�HTXLSSHG�ZLWK�D�VROLG�VWDWH�PRWRU�RYHUORDG�
SURWHFWLRQ�DQG�D�VROLG�VWDWH�VKRUW�FLUFXLW�SURWHFWLRQ�
7KH�VROLG�VWDWH�PRWRU�RYHUORDG�SURWHFWLRQ�SURWHFWV�WKH�PRWRU�XQGHU�RYHUORDG�FRQGLWLRQV�
E\�UHGXFLQJ�FXUUHQW�@RZ�WR�WKH�LQWHUQDO�PRWRU�RXWSXW�WHUPLQDOV��7KLV�SURWHFWLRQ�LV�
DFKLHYHG�WKURXJK�DOJRULWKPV�EDVHG�RQ�,�W�RI�WKH�FXUUHQW�RI�WKH�PRWRU�
7KH�RYHUORDG�SURWHFWLRQ�FLUFXLWU\�LV�RSWLPDOO\�FRQ?JXUHG�WR�WKH�VSHFL?F�PRWRU�DQG�WKH�
VSHFL?F�?QDO�DSSOLFDWLRQ�RI�WKH�LQWHJUDWHG�YDULDEOH�VSHHG�GULYH�
7KLV�LV�W\SLFDOO\�������RI�WKH�IXOO�ORDG�FXUUHQW�RI�WKH�PRWRU��&KDQJLQJ�WKH�VHWWLQJV�RI�WKH�
VROLG�VWDWH�PRWRU�RYHUORDG�SURWHFWLRQ�QHHGV�IXUWKHU�GLVFXVVLRQ�ZLWK�=LHKO�$EHJJ�$*��
&KDQJLQJ�WKH�VHWWLQJV�ZLWKRXW�ZULWWHQ�SHUPLVVLRQ�RI�=LHKO�$EHJJ�$*�LV�QRW�DOORZHG�
7KH�VROLG�VWDWH�VKRUW�FLUFXLW�SURWHFWLRQ�DFWV�WR�VXVSHQG�FXUUHQW�@RZ�WR�WKH�LQWHUQDO�PRWRU�
RXWSXW�WHUPLQDOV�XSRQ�VHQVLQJ�RXWSXW�FXUUHQW�WR�WKH�PRWRU�DQG�EXV�YROWDJH��7KH�SURWHF�
WLRQ�RI�WKH�PRWRU�LV�FRPSULVHG�RI�KDUGZDUH�DQG�?UPZDUH�

$VVHPEO\�LQVWUXFWLRQV�(&EOXH (QFORVXUH
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����� 8/��6KRUW�&LUFXLW�&XUUHQW�5DWLQJ
7KH�LQWHJUDWHG�YDULDEOH�VSHHG�GULYHV�DUH�VXLWDEOH�WR�EH�XVHG�RQ�D�FLUFXLW�FDSDEOH�RI�
GHOLYHULQJ�QR�PRUH�WKDQ�����N$�506�V\PPHWULFDO��’HWDLOV�FDQ�EH�IRXQG�LQ�WKH�IROORZLQJ�
WDEOH�

7KH�IXVLQJ�IRU�WKH�VKRUW�FLUFXLW�SURWHFWLRQ�PXVW�FRPSO\�ZLWK�WKH�UHTXLUHPHQWV�LQ�8/����

7HVWV�ZHUH�PDGH�ZLWK�5.�IXVHV�ZLWKRXW�VHPLFRQGXFWRU�SURWHFWLRQ�
&ODVV�IXVHV 0D[LPXP�

$&�9ROWDJH
5DWLQJ�RI�)XVH XVHG�PRWRU�W\SH

5.� ����9 ���$�������9
�H�J�)HUUD]�6KDZPXW���756��5�

0.������,������&

5.� ����9 ���$�������9�
�H�J��)HUUD]�6KDZPXW���75��5�

0.������,������%

5.� ����9 ���$�������9�
�H�J��)HUUD]�6KDZPXW���75��5�

0.������,������%

5.� ����9 ���$�������9�
�H�J��)HUUD]�6KDZPXW���75��5�

0.������,������$

5.� ����9 ���$�������9�
�H�J��)HUUD]�6KDZPXW���75��5�

0.������,������$

,QWHJUDWHG�VROLG�VWDWH�VKRUW�FLUFXLW�SURWHFWLRQ�GRHV�QRW�SURYLGH�EUDQFK�FLUFXLW�SURWHFWLRQ�
%UDQFK�FLUFXLW�SURWHFWLRQ�PXVW�EH�SURYLGHG�LQ�DFFRUGDQFH�ZLWK�WKH�1DWLRQDO�(OHFWULFDO�&RGH�DQG�DQ\�
DGGLWLRQDO�ORFDO�FRGHV��RU�WKH�HTXLYDOHQW�

$VVHPEO\�LQVWUXFWLRQV�(&EOXH (QFORVXUH
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ECblue Basic (_ _ _ _ _-_I_.D_._ _ _ _), (_ _ _ _ _-_I_.G_._ _ _ _)

MOEA03K0
08.03.2011

K1

Kontaktbelastung
Contact rating

max. AC 250 V 2 A

Netzspannung Leistungsschild
Line voltage Rating-plate

Eingang
Input

0...10 V

+

PWM
f = 1...10 kHz

Externe Drehzahlvorgabe
External speed setting

5

3

4

2

10 k!

10 k!

10
 V

G
N

D E
1

24
 V E
1

E
1

G
N

D

15...28 V

+-

3 ~ Typ nur in Sonderausführung
 für IT-System geeignet

3 ~ type only in special version
suitable for IT-System 

1

� /LQH€YROWDJH€€€UDWLQJ€SODWH€��€a€W\SH€RQO\€LQ€VSHFLDO€YHUVLRQ€VXLWDEOH€IRU€,7�6\VWHP�€
� &RQWDFW€UDWLQJ€PD[�€$&€���€9€�€$
� ([WHUQDO€VSHHG€VHWWLQJ
� ,QSXW€������€9
� 3:0€LQSXW�€I€ €������€N+]

8/��,QSXW��/LQH�
� &X�FRQQHFWLRQ�OHDGV�ZLWK�WKH�IROORZLQJ�VSHFL?FDWLRQV�PXVW�EH�HPSOR\HG�

1 0LQLPXP�LQVXODWLRQ�WHPSHUDWXUH�RI���� �&
1 7HUPLQDO�WLJKWHQLQJ�WRUTXH�IRU�?HOG�EORFN��/���1��DQG�RU�/���/���/���RI�������/E�,Q�

�([FHSWLRQ��VSULQJ�FDJH�WHUPLQDO�IRU�PRWRU�VL]H��*��#�OLQH�YROWDJH���a�����������9��
1 7HUPLQDO�WLJKWHQLQJ�WRUTXH�RI�����/E�,Q��IRU�?HOG�EORFN��.��
1 WHUPLQDO�WLJKWHQLQJ�WRUTXH�RI�����/E�,Q��IRU�DOO�RWKHU�?HOG�EORFNV
1 WHUPLQDO�WLJKWHQLQJ�WRUTXH�RI�����/E�,Q��IRU�DGG�RQ�PRGXOHV

$VVHPEO\�LQVWUXFWLRQV�(&EOXH (QFORVXUH

/�%$/�)����*%������,QGH[���� 3DUW��1R�����������*%
�����



��� (&�’HFODUDWLRQ�RI�,QFRUSRUDWLRQ =$���*%�������,QGH[����
���������*%

DV�GH?QHG�E\�WKH�(&�0DFKLQHU\�’LUHFWLYH���������(&��
$QQH[�,,�%

7KH�GHVLJQ�RI�WKH�LQFRPSOHWH�PDFKLQH�
� $[LDO�IDQ�)$����)%����)&����)(����)6����)7����)+����)/����)1����95����91��
� &HQWULIXJDO�IDQ�5$����5’����5(����5)����5*����5+����5.����50����55����5=����*5����

(5��
� &URVV�@RZ�IDQ�4.����45����47����4’����4*��

0RWRU�W\SH�
� ,QGXFWLRQ�LQWHUQDO�RU�H[WHUQDO�URWRU�PRWRU��DOVR�ZLWK�LQWHJUDWHG�IUHTXHQF\�LQYHUWHU�
� (OHFWURQLFDOO\�FRPPXWDWHG�LQWHUQDO�RU�H[WHUQDO�URWRU�PRWRU��DOVR�ZLWK�LQWHJUDWHG�(&�

FRQWUROOHU�

FRPSOLHV�ZLWK�WKH�UHTXLUHPHQWV�LQ�$SSHQGL[�,��$UWLFOHV����������������������������LQ�
(&�0DFKLQHU\�’LUHFWLYH���������(&�

7KH�PDQXIDFWXUHU�LV�WKH =LHKO�$EHJJ�$*
+HLQ]�=LHKO�6WUDVVH
’�������.XHQ]HOVDX

7KH�IROORZLQJ�VWDQGDUGV�DUH�DSSOLHG�

(1������������� 6DIHW\�RI�PDFKLQHU\��HOHFWULFDO�HTXLSPHQW�RI�PDFKLQHV��3DUW����*HQ�
HUDO�UHTXLUHPHQWV

(1�,62�
����������

6DIHW\�RI�PDFKLQHU\��EDVLF�FRQFHSWV��JHQHUDO�SULQFLSOHV�IRU�GHVLJQ

(1�,62�
����������

6DIHW\�RI�PDFKLQHU\��VDIHW\�GLVWDQFHV�WR�SUHYHQW�GDQJHU�]RQHV�EHLQJ�
UHDFKHG�E\�WKH�XSSHU�OLPEV

1RWH� 7KH�PDLQWHQDQFH�RI�WKH�(1�,62������������UHODWHV�RQO\�WR�WKH�
LQVWDOOHG�DFFLGHQWDO�FRQWDFW�SURWHFWLRQ��SURYLGHG�WKDW�LW�LV�SDUW�RI�WKH�
VFRSH�RI�GHOLYHU\�

7KH�VSHFL?F�WHFKQLFDO�GRFXPHQWDWLRQ�LQ�DFFRUGDQFH�ZLWK�$SSHQGL[�9,,�%�KDV�EHHQ�
ZULWWHQ�DQG�LV�DYDLODEOH�LQ�LWV�HQWLUHW\�

7KH�SHUVRQ�DXWKRULVHG�IRU�FRPSLOLQJ�WKH�VSHFL?F�WHFKQLFDO�GRFXPHQWDWLRQ�LV��’U��2��6DGL��
DGGUHVV�VHH�DERYH�
7KH�VSHFL?F�GRFXPHQWDWLRQ�ZLOO�EH�WUDQVPLWWHG�WR�WKH�RI?FLDO�DXWKRULWLHV�RQ�MXVWL?HG�
UHTXHVW��7KH�WUDQVPLVVLRQ�FDQ�EH�HOHFWURQLF��RQ�GDWD�FDUULHUV�RU�RQ�SDSHU��$OO�LQGXVWULDO�
SURSHUW\�ULJKWV�UHPDLQ�ZLWK�WKH�DERYH�PHQWLRQHG�PDQXIDFWXUHU�

$VVHPEO\�LQVWUXFWLRQV�(&EOXH (&�’HFODUDWLRQ�RI�,QFRUSRUDWLRQ

/�%$/�)����*%������,QGH[���� 3DUW��1R�����������*%
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,W�LV�SURKLELWHG�WR�FRPPLVVLRQ�WKLV�LQFRPSOHWH�PDFKLQH�XQWLO�LW�KDV�EHHQ�VHFXUHG�
WKDW�WKH�PDFKLQH�LQWR�ZKLFK�LW�ZDV�LQFRUSRUDWHG�FRPSOLHV�ZLWK�WKH�VWLSXODWLRQV�RI�
WKH�(&�0DFKLQHU\�’LUHFWLYH�

.� Q]HOVDX�����’HF�����’U��2��6DGL � 7HFKQLFDO�0DQDJHU�9HQWLODWLRQ�7HFKQRORJ\

L�9�

$VVHPEO\�LQVWUXFWLRQV�(&EOXH (&�’HFODUDWLRQ�RI�,QFRUSRUDWLRQ

/�%$/�)����*%������,QGH[���� 3DUW��1R�����������*%
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$VVHPEO\�LQVWUXFWLRQV�(&EOXH (&�’HFODUDWLRQ�RI�,QFRUSRUDWLRQ

/�%$/�)����*%������,QGH[���� 3DUW��1R�����������*%
�����

��� ,QGH[

$
DLU�FXUUHQW ��

%
%HDULQJ ��

&
FKDQJH�WKH�EHDULQJ ��
&KLPQH\ ��
FOHDQLQJ ��
FRQGHQVDWLRQ�GUDLQ�KROH ������
FRQWURO�FDEOH ��
FXUUHQW�RSHUDWHG�SURWHFWLYH�
GHYLFHV ��

’
’&�YROWDJH ��

(
(QDEOH ��

*
JUHDVH�OLIH ��

,
,PEDODQFH ��
,QSXW�UHVLVWDQFH ��
,7�6\VWHP ��

/
OHDNDJH�FXUUHQW ��

0
PRWRU�VL]H ��
0RWRUKHDWLQJ ��

1
1)3$�� ��

2
RQH�TXDGUDQW ��
2XWGRRU�IDQV ��

3
3:0�VLJQDO ��

5
UHOD\ ��
5HOD\�RXWSXW ��
5HVLGXDO�FXUUHQW�FLUFXLW�
EUHDNHU ��

6
6��RSHUDWHG ��
VHUYLFH�OLIH ��
6HWWLQJ�VLJQDO ��
VRXQG�SRZHU�OHYHOV ��
6ZLWFKLQJ�)UHT� ��

7
7HFKQLFDO�GDWD �����
WHPSHUDWXUH�PDQDJHPHQW ��



��� 0DQXIDFWXUHU�UHIHUHQFH
2XU�SURGXFWV�DUH�PDQXIDFWXUHG�LQ�DFFRUGDQFH�ZLWK�WKH�UHOHYDQW�LQWHUQDWLRQDO�UHJXODWLRQV��
,I�\RX�KDYH�DQ\�TXHVWLRQV�FRQFHUQLQJ�WKH�XVH�RI�RXU�SURGXFWV�RU�SODQ�VSHFLDO�XVHV��
SOHDVH�FRQWDFW��

=LHKO�$EHJJ�$*
+HLQ]�=LHKO�6WUD	 H
������.� Q]HOVDX
7HOHSKRQH�������������������
7HOHID[���������������������
LQIR#]LHKO�DEHJJ�GH
KWWS���ZZZ�]LHKO�DEHJJ�GH

��� 6HUYLFH�LQIRUPDWLRQ
,I�\RX�KDYH�DQ\�WHFKQLFDO�TXHVWLRQV�ZKLOH�FRPPLVVLRQLQJ�RU�UHJDUGLQJ�PDOIXQFWLRQV��
SOHDVH�FRQWDFW�RXU�9�67(�VXSSRUW�GHSDUWPHQW�IRU�FRQWURO�V\VWHPV���YHQWLODWLRQ�WHFKQRO�
RJ\�
2XU�ZRUOGZLGH�FRQWDFWV�DUH�DYDLODEOH�LQ�RXU�VXEVLGLDULHV�IRU�GHOLYHULHV�RXWVLGH�RI�*HU�
PDQ\�� ��ZZZ�]LHKO�DEHJJ�FRP��
,I�\RX�PDNH�UHWXUQV�IRU�LQVSHFWLRQV�RU�UHSDLUV�ZH�QHHG�FHUWDLQ�LQIRUPDWLRQ�LQ�RUGHU�WR�
IDFLOLWDWH�IRFXVHG�WURXEOH�VKRRWLQJ�DQG�IDVW�UHSDLU��3OHDVH�XVH�RXU�UHSDLU�WLFNHWV�IRU�WKLV��,W�
LV�SURYLGHG�WR�\RX�DIWHU�\RX�KDYH�FRQVXOWHG�RXU�VXSSRUW�GHSDUWPHQW�
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