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1RWHV�DQG�V\PEROV�XVHG�LQ�WKHVH�LQVWUXFWLRQV

1RWH� 1RWHV�H[SODLQ�WKH�DGYDQWDJHV�RI�FHUWDLQ�DGMXVWPHQWV�RU�VHWWLQJV�DQG�KHOS�
\RX�WR�PDNH�XVH�RI�WKH�GHYLFH�LQ�WKH�EHVW�SRVVLEOH�ZD\�

:DUQLQJ�QRWLFHV��5HDG�WKHP�FDUHIXOO\�DQG�IROORZ�WKHP�VWULFWO\�

:DUQLQJ�QRWLFHV�DUH�LQGLFDWHG�LQ�RUGHU�WR�SURWHFW�\RX�DJDLQVW�GDQJHU�RU�WR�
KHOS�\RX�WR�SUHYHQW�WKH�GHYLFH�IURP�EHLQJ�GDPDJHG�

&DXWLRQ��'DQJHU�WR�OLIH�WKURXJK�HOHFWULF�VKRFN�

:KHQ�\RX�VHH�WKLV�VLJQ��DOZD\V�PDNH�VXUH�WKDW�WKH�GHYLFH�LV�GH�HQHUJL]HG�
DQG�VHFXUHG�DJDLQVW�XQLQWHQWLRQDO�HQHUJL]LQJ�

7KHVH�FRPPLVVLRQLQJ�LQVWUXFWLRQV�ZHUH�SUHSDUHG�ZLWK�JUHDW�FDUH��1HYHUWKHOHVV��3(7(5�
HOHFWURQLF�*PE+�	�&R��.*�GRHV�QRW�DVVXPH�OLDELOLW\�IRU�GDPDJH�UHVXOWLQJ�IURP�PLVWDNHV�
SRVVLEO\�FRQWDLQHG�LQ�WKLV�PDQXDO��7HFKQLFDO�FKDQJHV�WKDW�VHUYH�WR�LPSURYH�WKH�SURGXFW�DUH�
VXEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH�

'LVSRVDO�,QVWUXFWLRQV

(TXLSPHQW�FRQWDLQLQJ�HOHFWULFDO�FRPSRQHQWV�PD\�QRW�EH�GLVSRVHG�RI�
WRJHWKHU�ZLWK�GRPHVWLF�ZDVWH��,W�PXVW�EH�FROOHFWHG�VHSDUDWHO\�DV�HOHFWULFDO�
DQG�HOHFWURQLF�ZDVWH�DFFRUGLQJ�WR�ORFDO�DQG�FXUUHQWO\�YDOLG�OHJLVODWLRQ�



VB230/400-6/25/30L (LP) 3

�� 6DIHW\�QRWHV
7KH�GHVFULEHG�GHYLFHV�DUH�HOHFWULFDO�HTXLSPHQW�IRU�XVH�LQ� LQGXVWULDO�HOHFWULFDO�SRZHU�
LQVWDOODWLRQV�� $Q� LPSHUPLVVLEOH� UHPRYDO� RI� WKH� FRYHUV� GXULQJ� RSHUDWLRQ� FDQ� FDXVH�
VHULRXV� GDPDJH� WR� \RXU� KHDOWK�� VLQFH� WKHVH� GHYLFHV� FRQWDLQ� OLYH� SDUWV� ZLWK� KLJK�
YROWDJHV�

$GMXVWPHQW� ZRUN� PD\� RQO\� EH� SHUIRUPHG� E\� WUDLQHG� VWDII� REVHUYLQJ� WKH� VDIHW\� UHJXODWLRQV��
$VVHPEO\�DQG�PRXQWLQJ�ZRUN�PD\�RQO\�EH�FDUULHG�RXW�ZLWK�WKH�HTXLSPHQW�GHHQHUJL]HG�
0DNH�VXUH�WKDW�DOO�GULYH�FRPSRQHQWV�DUH�SURSHUO\�HDUWKHG�
3OHDVH�UHDG�WKHVH�FRPPLVVLRQLQJ�LQVWUXFWLRQV�FDUHIXOO\�EHIRUH�SXWWLQJ�WKH�GHYLFH�LQWR�RSHUDWLRQ�
%HVLGHV�� WKH� XVHU� PXVW� HQVXUH� WKDW� WKH� GHYLFHV� DQG� DVVRFLDWHG� FRPSRQHQWV� DUH� ILWWHG� DQG�
FRQQHFWHG� LQ� DFFRUGDQFH� ZLWK� WKH� DSSOLDEOH� ORFDO�� OHJDO� DQG� WHFKQLFDO� UHJXODWLRQV�� 7KH� 9'(�
UHJXODWLRQV� 9'(������� 9'(������ �(1��������� 9'(������ �(1�������� �� 9'(������ �(1��������
(1��������9'(�������(1��������SOXV�WKH�DSSURSULDWH�UHJXODWLRQV�RI�WKH�7h9��7HFKQLFDO�&RQWURO�
$VVRFLDWLRQ��DQG�WKH�WUDGH�DVVRFLDWLRQV�DSSO\�LQ�*HUPDQ\�
7KH�XVHU�PXVW�HQVXUH�WKDW�WKH�GULYH�WXUQV�LQWR�D�VDIH�RSHUDWLQJ�VWDWH�IROORZLQJ�D�GHYLFH�IDLOXUH��LQ�
WKH�HYHQW�RI�PDORSHUDWLRQ��RU�LI�WKH�FRQWURO�XQLW�KDV�IDLOHG�HWF��
&DXWLRQ��(YHQ�LI�WKH�PRWRU�LV�DW�UHVW��LW�LV�QRW�SK\VLFDOO\�VHSDUDWHG�IURP�WKH�PDLQV��

�� &RQIRUPLW\
,Q�LQGXVWULDO�OLQJXLVWLF�XVDJH�WKH�HOHFWURQLF�EUDNHV�RI�WKH�W\SH�VHULHV�9HUV%UDNH«�/��/3��DUH�FDOOHG�
ÄGHYLFHV³��KRZHYHU��LQ�WKH�VHQVH�RI�WKH�ÄODZ�RQ�WKH�VDIHW\�RI�HTXLSPHQW³��WKH�Ä(0&�ODZ³�RU�WKH�
Ä(&�PDFKLQHU\�GLUHFWLYH³�WKH\�DUH�QRW�GHYLFHV�RU�PDFKLQHV�UHDG\�IRU�XVH�RU�FRQQHFWLRQ�EXW�WKH\�
DUH� FRPSRQHQWV�� ,W� LV� RQO\� SRVVLEOH� WR�GHILQH� WKHLU� ILQDO� IXQFWLRQ��ZKHQ� WKHVH�FRPSRQHQWV� DUH�
LQWHJUDWHG�LQWR�WKH�GHVLJQ�DQG�FRQVWUXFWLRQ�RI�WKH�XVHU�

7R�EH�DEOH�WR�XVH�WKH�GHYLFHV�WR�WKHLU�LQWHQGHG�SXUSRVH��LW�UHTXLUHV�SRZHU�VXSSO\�QHWZRUNV�
DFFRUGLQJ�WR�',1�(1��������,(&����
7KH�XVHU�WDNHV�WKH�UHVSRQVLELOLW\�WKDW�WKH�XVHU¶V�GHVLJQ�DQG�FRQVWUXFWLRQ�FRPSO\�ZLWK�WKH�DSSOL�
FDEOH�OHJDO�SURYLVLRQ��
7KH�FRPPLVVLRQLQJ� LV� VWULFWO\� IRUELGGHQ�DV� ORQJ�DV� WKH�FRQIRUPLW\�RI� WKH� ILQDO�SURGXFW�ZLWK� WKH�
JXLGHOLQHV� ��������(&� �0DFKLQHU\� GLUHFWLYH�� DQG� ��������(&� �/RZ� YROWDJH� GLUHFWLYH�� LV� QRW�
SURYHG�
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�� *HQHUDO�GHVFULSWLRQ
7KH�HOHFWURQLF�EUDNLQJ�GHYLFHV�RI�WKH�9HUVL%UDNH�/�W\SH�DUH�DYDLODEOH�ERWK�DV�D�KRXVLQJ�YHUVLRQ�
DQG� DV� D� FLUFXLW�ERDUG� YHUVLRQ� �/3��� 7KH\� HQDEOH� QRQ�ZHDULQJ� EUDNLQJ� RI� WKUHH�SKDVH�
DV\QFKURQRXV�PRWRUV�DQG�PRQR�SKDVH�PRWRUV��7KH�EUDNLQJ�GHYLFHV�DUH�XVHG�IRU�GULYHV�WKDW��GXH�
WR� VDIHW\� DQG� IXQFWLRQDO� UHDVRQV�� KDYH� WR� EH� UHOLDEO\� VORZHG� GRZQ�� %UDNLQJ� LV� LQLWLDWHG� E\�
PHDVXULQJ�WKH�PRWRU�YROWDJH��,W�LV�QRW�QHFHVVDU\�WR�FRQQHFW�WKH�PRWRU�FRQWDFWRU�FRQWDFW��EXW�WKLV�
LV�SRVVLEOH�LI�GRXEOH�GHWHFWLRQ��UHGXQGDQW�V\VWHP��LV�UHTXLUHG��$Q�LQWHJUDWHG�VWDQGVWLOO�GHWHFWLRQ�
IXQFWLRQ�VZLWFKHV�WKH�EUDNLQJ�FXUUHQW�RII�DIWHU�WKH�PRWRU�KDV�FRPH�WR�D�VWDQGVWLOO��
9DULRXV�IDXOW�FRQGLWLRQV�DUH�LQGLFDWHG�YLD�/('V�DQG��LQ�WKH�FDVH�RI�WKH�FLUFXLW�ERDUG�YHUVLRQ��DGGLWL�
RQDOO\�YLD�D�IDXOW�VLJQDOOLQJ�FRQWDFW�

6SHFLDO�IHDWXUHV
� FRQWUROOHG�E\�PLFURFRQWUROOHU
� ZHDU�UHVLVWDQW�DQG�PDLQWHQDQFH�IUHH
� IRU�WKUHH�SKDVH�DV\QFKURQRXV�PRWRUV
� IRU�PRQR�SKDVH�PRWRUV
� UHWURILWWLQJ�LQWR�H[LVWLQJ�SODQWV�SRVVLEOH
� QR�QRUPDOO\�FORVHG�FRQWDFW�RQ�PRWRU�FRQWDFWRU�UHTXLUHG
� LQWHJUDWHG�EUDNLQJ�FRQWDFWRU
� SULQWHG�FLUFXLW�ERDUG�YHUVLRQ�ZLWK�IDXOW�VLJQDOOLQJ�FRQWDFW
� DXWRPDWLF�UHPDQHQFH�WLPH�RSWLPL]DWLRQ
� LQWHJUDWHG�PRWRU�VWDQGVWLOO�GHWHFWLRQ
� LQWHJUDWHG�RYHUORDG�PRQLWRULQJ
� EUDNLQJ�FXUUHQW�FRQWURO
� PHHWV�WUDGH�DVVRF��UHTXLUHPHQWV�IRU��3/� �E�� 

DFF��WR�',1�(1�,62��������

�� 8VDJH�WR�WKH�LQWHQGHG�SXUSRVH
7KH�GHYLFHV�RI�WKH�9HUVL%UDNH«�/��/3��VHULHV�DUH�HOHFWULFDO�HTXLSPHQW�WKDW�LV�XVHG�LQ�LQGXVWULDO�
HOHFWULFDO� SRZHU� LQVWDOODWLRQV�� 7KH\� DUH� GHVLJQHG� IRU� DSSOLFDWLRQ� LQ�PDFKLQHV�� LQ� RUGHU� WR� VORZ�
GRZQ�URWDWLQJ�PDVVHV�RQ�GULYHV�ZLWK�WKUHH�SKDVH�D�F��PRWRUV�

7\SLFDO�DSSOLFDWLRQV
� VDZLQJ�PDFKLQHV
� FHQWULIXJHV
� ZRRG�ZRUNLQJ�PDFKLQHV
� FRQYH\LQJ�V\VWHPV
� WH[WLOH�PDFKLQHV
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�� (&�'HFODUDWLRQ�RI�&RQIRUPLW\

�
(&�'HFODUDWLRQ�RI�&RQIRUPLW\ �

�
�
�
�
7KH�PDQXIDFWXUHU���FRPSDQ\�SODFLQJ�WKH�SURGXFW�RQ�WKH�PDUNHW�
�DXWKRUL]HG�UHSUHVHQWDWLYHV�RI�WKH�PDQXIDFWXUHU���FRPSDQLHV�SODFLQJ�WKH�SURGXFW�RQ�WKH�PDUNHW
WKDW�DUH�HVWDEOLVKHG�ZLWKLQ�WKH�&RPPXQLW\��

� �
�
�
1DPH���$GGUHVV� � � � 3(7(5�HOHFWURQLF�*PE+�	�&R��.*�
� � � � � %UXFNlFNHU���
� � � � � ������%HUJ�
�
KHUHE\�GHFODUHV�WKDW�WKH�IROORZLQJ�SURGXFW��GHYLFH��FRPSRQHQW��XQLW��LQ�WKH�YHUVLRQ�DV�VXSSOLHG� � �

�
�
3URGXFW�GHVLJQDWLRQ� � � %UDNLQJ�GHYLFH �
6HULHV���W\SH�GHVLJQDWLRQ� �� 9%����������������/��/3��
$UWLFOH�QXPEHU�� � � �%�������%���� �
<HDU�RI�PDQXIDFWXUH��� � � � ����
�

�
�

�
�

�

� ��

�
�
�

FRPSOLHV�ZLWK�WKH�SURYLVLRQV�RI�WKH�IROORZLQJ�(8�GLUHFWLYHV�

�
�
�

��������(8

��������(8

��������(8

� �
� � �

�
�

�
�
�

�
�
�
�

�
7KLV�(&�'HFODUDWLRQ�RI�&RQIRUPLW\�LV�QR�ORQJHU�YDOLG��LI�WKH�SURGXFW�LV�PRGLILHG�RU�FKDQJHG�
ZLWKRXW�RXU�DJUHHPHQW�
7KLV�GHFODUDWLRQ�LV�LVVXHG�XQGHU�WKH�VROH�UHVSRQVLELOLW\�RI�WKH�VLJQDWRU\�

�
�
�
�
�
�
�
%HUJ�����������������'U��7KRPDV�6WLOOHU��0DQDJLQJ�GLUHFWRU���������������������������
�SODFH��GDWH�� � �VLJQDWRU\�DQG�IXQFWLRQ�RI�WKH�VLJQDWRU\� � � �VLJQDWXUH� �

(OHFWURPDJQHWLF�FRPSDWLELOLW\

(OHFWULFDO�HTXLSPHQW�GHVLJQHG�IRU�XVH�ZLWKLQ�FHUWDLQ�YROWDJH�OLPLWV

7KH�UHVWULFWLRQ�RI�WKH�XVH�RI�FHUWDLQ�KD]DUGRXV�VXEVWDQFHV�LQ�
HOHFWULFDO�DQG�HOHFWURQLF�HTXLSPHQW

7KH�IROORZLQJ�KDUPRQL]HG�VWDQGDUGV�KDYH�EHHQ�DSSOLHG�

(1��������������$������

(1���������������

/RZ�YROWDJH�VZLWFKJHDU�DQG�FRQWUROJHDU�*HQHUDO�UXOHV

/RZ�YROWDJH�VZLWFKJHDU�DQG�FRQWUROJHDU
&RQWDFWRUV�DQG�PRWRU�VWDUWHUV���$&�VHPLFRQGXFWRU�PRWRU
FRQWUROOHUV�DQG�VWDUWHUV
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�� %ORFN�GLDJUDP

([SODQDWLRQ����7KH�GHVLJQDWLRQV�IRU�WKH�KRXVLQJ�YDULDQW�DUH�LQGLFDWHG�ZLWKRXW�EUDFNHWV� 
�������ZKHUHDV�WKRVH�DSSOLFDEOH�IRU�WKH�FLUFXLW�ERDUG�YHUVLRQ�DUH�SXW�LQWR�EUDFNHWV�

Brems-
relais

Controller

(L1)
1L1

(L2)
3L2

2T1
(T1)

4T2
(T2)

6T3
(T3)

X5

X6

(X10)

(X11)

Current detection

(X1)
X3

(X2)
X4

Fault

only available with circuit-board version (LP)

24V
5V

X7

Interlocking
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�� )XQFWLRQDO�GHVFULSWLRQ��VHH�FRQQHFWLRQ�GLDJUDP�
$IWHU�WKH�RSHUDWLQJ�YROWDJH�RQ��/���/���DQG��/���/���KDV�EHHQ�VZLWFKHG�RQ��WKH�PDLQ�FRQWDFWRU�
LQWHUORFN�;���;����;���;���DQG��LQ�WKH�FDVH�RI�WKH�FLUFXLW�ERDUG�YHUVLRQ��WKH�IDXOW�VLJQDOLQJ�FRQWDFW�
�;������;����FORVHV��7KH�PRWRU�FDQ�EH�VWDUWHG�
$�VWDUWLQJ� ORJLF�PDNHV�VXUH�WKDW��ZKHQ�VZLWFKLQJ�WKH�SODQW�RQ�ZLWK�WKH�PDVWHU�VZLWFK�ZKLOH�WKH�
PRWRU�LV�VWLOO�VZLWFKHG�RII��EUDNLQJ�LV�QRW�LQLWLDWHG�
7KH�IXOO\�DXWRPDWLF�UXQ�RI�WKH�EUDNLQJ�LQWHUYDO�VWDUWV�ZKHQ�D�GURS�RI�WKH�PRWRU�YROWDJH�LV�GHWHFWHG�
RQ� WKH� WHUPLQDOV��7���7�����7���7���DQG��7���7����'XULQJ�EUDNLQJ�� WKH�PDLQ�FRQWDFWRU� LV� LQWHU�
ORFNHG�YLD�WKH�FRQWDFW�;���;����;���;����$IWHU�D�GHOD\�WLPH�ZKLFK��GHSHQGHQW�RQ�WKH�DPRXQW�RI�WKH�
UHPDQHQW� YROWDJH�RI� WKH�PRWRU�� RSWLPL]HV� LWVHOI�� WKH� LQWHJUDWHG�EUDNLQJ� UHOD\� SXOOV� LQ��$IWHU� WKH�
FRQWDFW�ERXQFH�WLPH�KDV�EHHQ�ZDLWHG�RXW��D�FRQWUROOHG�G�F��FXUUHQW�LV�IHG�LQWR�WKH�PRWRU�ZLQGLQJ��
7KH�PDJQHWLF� ILHOG� UHVXOWLQJ� IURP� WKLV� KDV� D� EUDNLQJ� HIIHFW� RQ� WKH� VWLOO� URWDWLQJ� URWRU�� 7KH� G�F��
FXUUHQW�LV�JHQHUDWHG�E\�D�WK\ULVWRU�SKDVH�FRQWURO��6SHFLDO�VXSSUHVVRU�FLUFXLWV�SURWHFW�WKH�SRZHU�
VHPLFRQGXFWRUV�DJDLQVW�RYHUYROWDJH��:LWK�WKH�SRWHQWLRPHWHU�,��3����WKH�EUDNLQJ�FXUUHQW��DQG�WKXV�
WKH�EUDNLQJ�WRUTXH��FDQ�EH�DGMXVWHG�ZLWKLQ�D�UDQJH�RI����«������RI�WKH�UDWHG�GHYLFH�FXUUHQW��7KH�
LQWHJUDWHG�PRWRU�VWDQGVWLOO�GHWHFWLRQ��ZKLFK�� LI� WKH��7���7���WHUPLQDO� LV�FRQQHFWHG��IXQFWLRQV�YLD�
WKH�DPRXQW�RI�WKH�UHPDQHQW�YROWDJH�DQG��LI�WKH��7���7���WHUPLQDO�LV�QRW�FRQQHFWHG��YLD�WKH�EUDNH�
FXUUHQW�ZDYHIRUP��VZLWFKHV�WKH�EUDNLQJ�FXUUHQW�RII�DSSUR[�����V�DIWHU�D�PRWRU�VWDQGVWLOO�KDV�EHHQ�
GHWHFWHG��7R�EH�DEOH�WR�DGDSW�WKH�GHYLFH�WR�D�YDULHW\�RI�PRWRUV��LW�LV�SRVVLEOH�WR�DGMXVW��WKH�VWDQG�
VWLOO�WKUHVKROG�YLD�WKH�SRWHQWLRPHWHU�Q���3����
)DXOWV��WKDW�RFFXU�GXULQJ�EUDNLQJ��DUH�LQGLFDWHG�YLD�D�VLJQDOLQJ�OLJKW��/('���DQG��LQ�WKH�FDVH�RI�WKH�
FLUFXLW�ERDUG�YHUVLRQ��DGGLWLRQDOO\�YLD�D�IDXOW�VLJQDOLQJ�RXWSXW��;������;����
,I�PRUH�VDIHW\� �UHGXQGDQW�V\VWHP�� LV� UHTXLUHG� IRU� LQLWLDWLQJ�EUDNLQJ�� LW� LV�SRVVLEOH� WR�DGGLWLRQDOO\�
FRQQHFW�D�QRUPDOO\�FORVHG�FRQWDFW�RI�WKH�PRWRU�FRQWDFWRU�WR�WKH�WHUPLQDOV�;���;����;���;����7KHQ��
EUDNLQJ�ZLOO�EH�LQLWLDWHG�E\�WZR�SURFHVVHV�ZKLFK�DUH�LQGHSHQGHQW�RI�HDFK�RWKHU��

:DUQLQJ�

7R�HQVXUH�D�UHOLDEOH�VWDQGVWLOO�GHWHFWLRQ�IXQFWLRQ��LW�LV�QHFHVVDU\�WR�FRPSO\�
ZLWK�WKH�IROORZLQJ�7KH�EUDNLQJ�FXUUHQW�PXVW�QRW�H[FHHG�����WKUHH�WLPHV�WKH�
DPRXQW�RI�WKH�UDWHG�PRWRU�FXUUHQW��7KH�9%�«�/��/3��PXVW�EH�RSHUDWHG�ZLWK�
WKH��7���7���WHUPLQDO�EHLQJ�FRQQHFWHG�IRU�IHHGEDFN� 
 
,I�WKH�9%�/�LV�RSHUDWHG�ZLWKRXW�WKH��7���7���WHUPLQDO�EHHLQJ�FRQQHFWHG��
ZKLFK�DOZD\V�DSSOLHV�LQ�WKH�FDVH�RI�VLQJOH�SKDVH�DSSOLFDWLRQV��LW�LV�WR�EH�
HQVXUHG�WKDW�EUDNLQJ�FXUUHQW�IORZV�DW�OHDVW�IRU�D�SHULRG�RI�����V�EHIRUH�WKH�
PRWRU�FRPHV�WR�D�VWDQGVWLOO��DV�QR�PRWRU�VWDQGVWLOO�LV�GHWHFWHG�ZLWKLQ�WKLV�
SHULRG�RI����V�DQG�WKH�EUDNLQJ�FXUUHQW�ZRXOG�WKHQ�IORZ�RYHU�WKH�WRWDO�
PD[LPXP�EUDNLQJ�WLPH��7KLV�FRXOG�FDXVH�GHVWUXFWLRQ�RI�WKH�PRWRU�DQG�IDXOW�
LQGLFDWLRQV�RI�WKH�EUDNLQJ�GHYLFH�

1RWH� ,I�WKH�EUDNLQJ�WLPH�DW�UDWHG�GHYLFH�FXUUHQW�LV�WRR�VKRUW��GXH�WR�WKH�IDFW�WKDW�WKH�
FHQWULIXJDO�PDVVHV�WR�EH�VORZHG�GRZQ�DUH�WRR�ODUJH��HLWKHU�D�GHYLFH�ZLWK�D�
ORQJHU�EUDNLQJ�WLPH�FDQ�EH�LQTXLUHG�RI�WKH�SURGXFHU�RU�D�GHYLFH�IHDWXULQJ�D�
KLJKHU�UDWHG�FXUUHQW�KDV�WR�EH�XVHG�
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��� /('�LQGLFDWRUV�

��� )DXOW�VLJQDOLQJ�UHOD\��RQO\�DYDLODEOH�ZLWK�FLUFXLW�ERDUG�YHUVLRQ�
7KH�IROORZLQJ�VWDWHV�RQ�WKH�IDXOW�VLJQDOLQJ�FRQWDFW��;������;����DUH�SRVVLEOH�

/('�±�UHDG\��9��
��,OOXPLQDWHG
��)ODVKLQJ��[D 

��)ODVKLQJ��[D
��)ODVKLQJ��[D
��)ODVKLQJ��[D

D� �����UHSHDWHG�ZLWK�D�VKRUW�SDXVH

2SHUDWLRQDO�VWDWXV
���0DLQV�YROWDJH�LV�DSSOLHG��EUDNLQJ�GHYLFH�LV�UHDG\
���1R�PRWRU�VWDQGVWLOO�GHWHFWHG� 
����GXULQJ�PD[��EUDNLQJ�WLPH
���$GMXVWHG�EUDNLQJ�FXUUHQW�ZDV�QRW�UHDFKHG
���%UDNLQJ�IUHTXHQF\�WRR�KLJK
����[�LQ�VXFFHVVLRQ�QR�PRWRU�VWLOOVWDQG�GHWHFWHG

/('�±�,��9���
��,OOXPLQDWHG

2SHUDWLRQDO�VWDWXV
���%UDNLQJ�FXUUHQW�LV�IORZLQJ

1R�YROWDJH�DSSOLHG�WR�9%�/ &RQWDNW��;������;����RSHQ
9ROWDJH�DSSOLHG�WR�9%�/��QR�IDXOW &RQWDNW��;������;����FORVHG
1R�VWDQGVWLOO�GXULQJ�WKH�PD[�EUDNLQJ�WLPH &RQWDNW��;������;����RSHQD

D� )DXOW�LV�UHVHW�ZKHQ�UHVWDUWLQJ�WKH�PRWRU��YROWDJH�RQ�7���7���7���

$GMXVWHG�EUDNLQJ�FXUUHQW�ZDV�QRW�UHDFKHG &RQWDNW��;������;����RSHQD

%UDNLQJ�IUHTXHQF\�WRR�KLJK &RQWDNW��;������;����RSHQE

E� )DXOW�LV�UHVHW�E\�VKRUWO\�GLVFRQQHFWLQJ���V��WKH�PDLQV�YROWDJH�RQ�/���/��

�[�QR�VWDQGVWLOO�GXULQJ�PRQLWRULQJ�WLPH &RQWDNW��;������;����RSHQE
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�� &RQWURO�LQSXWV�DQG�RXWSXWV

��� &RQWURO�LQSXW

,QIRUPDWLRQ�RQ�RSHUDWLRQ�ZLWKRXW�FRQQHFWHG�VWDUWLQJ�FRQWDFW�
7KH�EUDNLQJ�GHOD\�WLPH��UHPDQHQFH�WLPH��PD\�SURORQJ�LWVHOI�E\�XS�WR�����
7KH�LQWHUORFNLQJ�UHOD\�GRHV�QRW�RSHQ�LPPHGLDWHO\�DIWHU�WKH�PRWRU�FRQWDFWRU�KDV�GURSSHG�RXW��EXW�
RQO\�VKRUWO\�EHIRUH�WKH�EUDNLQJ�UHOD\�FORVHV��,Q�FRQWUDVW�WR�DQ�RSHUDWLRQ�ZLWK�FRQQHFWHG�VWDUWLQJ�
FRQWDFW� WKLV�PHDQV� WKDW� WKH�PRWRU�FDQ�EH� UHVWDUWHG�GXULQJ� WKH�EUDNLQJ�GHOD\� WLPH� �UHPDQHQFH�
WLPH��

&DXWLRQ��'DQJHU�WR�OLIH�WKURXJK�HOHFWULF�VKRFN�

7KH�WHUPLQDOV�;���;����;���;���FDUU\�PDLQV�SRWHQWLDO��ZKHQ�OD\LQJ�WKH�
FRQQHFWLQJ�OLQHV��EH�VXUH�WR�SURYLGH�SURWHFWLRQ�DJDLQVW�DFFLGHQWDO�FRQWDFW�

&RQWURO�WHUPLQDOV 'HVLJQDWLRQ 'HVFULSWLRQ
;���;�����;���;�� 6WDUWLQJ�FRQWDFW &RQQHFWLRQ�RI�D�QRUPDOO\�FORVHG�FRQWDFW�RI�WKH�PRWRU�

FRQWDFWRU�
,Q�VWDQGDUG�DSSOLFDWLRQV�QRW�UHTXLUHG�
&RQQHFWLRQ�LV�RQO\�UHTXLUHG��LI�PRUH�VDIHW\�LV�UHTXLUHG�
�UHGXQGDQW�V\VWHP��WR�LQLWLDWH�EUDNLQJ��
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��� &RQWURO�RXWSXWV

%HKDYLRU�RI�WKH�FKDQJHRYHU�FRQWDFW�RQ�;���;���;�

&RQWURO� 
WHUPLQDOV

'HVLJQDWLRQ 'HVFULSWLRQ

;���;����;���;����
;���;��

,QWHUORFN��SRWHQWLDO�
IUHH�FKDQJHRYHU�
FRQWDFW��FRPPRQ�
FRQWDFW�RQ�;��

'XULQJ�EUDNLQJ��WKH�FRQWDFW�EHWZHHQ�;��DQG�;��LV�
RSHQ��7KLV�FRQWDFW�LV�WR�EH�ORRSHG�LQWR�WKH�FRQWURO�
FLUFXLW�RI�WKH�PRWRU�FRQWDFWRU��7KHUHIRUH��WKH�PRWRU�
FDQQRW�EH�VWDUWHG�GXULQJ�EUDNLQJ��
7KH�FRQWDFW�EHWZHHQ�;��DQG�;��LV�FORVHG�GXULQJ�
EUDNLQJ��7KXV��LW�LV��H�J��LQ�WKH�FDVH�RI�VWDU�GHOWD�
FRQQHFWLRQV��SRVVLEOH�GXULQJ�EUDNLQJ�WR�FRQWURO�WKH�
VWDU�FRQWDFWRU�LQ�RUGHU�WR�LQWHUFRQQHFW�WKH�PRWRU�
ZLQGLQJ�
)RU�PRUH�GHWDLOHG�LQIRUPDWLRQ��SOHDVH�VHH�FRQQHFWLRQ�
GLDJUDP�RQ�SDJH����

�;������;��� )DXOW�VLJQDO
�SRWHQWLDO�IUHH� 
UHOD\�FRQWDFW�

,Q�FDVH�RI�D�IDXOW�WKLV�FRQFDFW�RSHQV��)RU�FORVHU�
GHWDLOV�RQ�WKH�WULSSLQJ�FKDUDFWHULVWLFV�SOHDVH�VHH�
FKDSWHU�������SDJH���
7KLV�FRQWDFW�LV�RQO\�DYDLODEOH�ZLWK�WKH�FLUFXLW�ERDUG�
YHUVLRQ�

6WDWXV ,QWHUORFNLQJ�FRQWDFW
;��±�;�

6WDU�FRQWDFWRU� 
FRQWDFW�;��±�;�

5HVHW�E\

0RWRU�RII FORVHG RSHQ
0RWRU�LV�UXQQLQJ FORVHG RSHQ
0RWRU�LV�EHLQJ 
GHFHOHUDWHG

RSHQ FORVHG

%UDNLQJ�FRUUHFWO\�
ILQLVKHG

FORVHG RSHQ

%UDNLQJ�IUHTXHQF\�
WRR�KLJK

RSHQ
6����6���FORVHG

FORVHG
6����6���RSHQ

VKRUW�GLVFRQQHFWLRQ�
IURP�PDLQV���V�

�[�QR�VWDQGVWLOO�
GXULQJ� 
PD[��EUDNLQJ�WLPH

RSHQ
6����6���FORVHG

FORVHG
6����6���RSHQ

VKRUW�GLVFRQQHFWLRQ�
IURP�PDLQV���V�



VB230/400-6/25/30L (LP) 11

�� 3RWHQWLRPHWHUV
:LWK�WKH�SRWHQWLRPHWHUV�LW�LV�SRVVLEOH�WR�DGMXVW�WKH�IROORZLQJ�SDUDPHWHUV��7KH�GHVLJQDWLRQV�IRU�WKH�
FLUFXLW�ERDUG�YHUVLRQ��/3��DUH�LQGLFDWHG�LQ�EUDFNHWV����

1RWH� ,I�WKH�SRWHQWLRPHWHU�LV�DGMXVWHG�WR�D�SRVLWLRQ�WRR�IDU�LQ�FORFNZLVH�RU�FRXQWHU�
FORFNZLVH�GLUHFWLRQ��H�J���HQG�VWRS�SRVLWLRQ���LW�PD\�KDSSHQ�WKDW�QR�VWDQGVWLOOV�
DUH�GHWHFWHG��,Q�WKLV�FDVH��EUDNLQJ�FXUUHQW�IORZV�XQWLO�WKH�HQG�RI�WKH�PD[��
EUDNLQJ�WLPH��7KH�/('�LQGLFDWHV�ÄQR�VWDQGVWLOO�GXULQJ�WKH�PD[��EUDNLQJ�WLPH³� 
1RUPDOO\��D�PRWRU�VWDQGVWLOO�VKRXOG�EH�GHWHFWHG�ZLWKLQ�D�ZLGH�UDQJH�RI�WKH� 
Q���3����VHWWLQJ��DSSUR[�����������,I�GHWHFWLRQ�FDQ�RQO\�EH�DFKLHYHG�ZLWKLQ�D�
YHU\�VPDOO�VHWWLQJ�UDQJH��H�J�����������LW�LV�YHU\�OLNHO\�WKDW�WKHUH�LV�D�IDXOW��,Q�
WKLV�FDVH��SOHDVH�FRQWDFW�3(7(5�HOHFWURQLF�

Ä,³��Ä�3��³ $GMXVWLQJ�WKH�EUDNLQJ�FXUUHQW��
7KH�EUDNLQJ�FXUUHQW�FDQ�EH�DGMXVWHG�LQ�WKH�UDQJH�IURP�DSSUR[�������������RI�WKH�
UDWHG�GHYLFH�FXUUHQW��7KH�DGMXVWPHQW�LV�URXJKO\�OLQHDU�

ÄQ�³��Ä�3��³ $GDSWLQJ�WKH�VWDQGVWLOO�WKUHVKROG�DQG�EUDNLQJ�EHKDYLRU�DW�PRWRU�VWDQGVWLOO�
:LWK�WKLV�SRWHQWLRPHWHU�LW�LV�SRVVLEOH�WR�DGDSW�WKH�PRWRU�VWDQGVWLOO�WKUHVKROG�WR�
YDULRXV�PRWRU�W\SHV�DQG�DSSOLFDWLRQV�DQG�WR�LQIOXHQFH�WKH�EHKDYLRU�RI�WKH�EUDNLQJ�
FXUUHQW�DW�PRWRU�VWDQGVWLOO�
,Q�ÄOHIW�VWRS³��IXOO�FRXQWHU�FORFNZLVH��SRVLWLRQ��WKH�VWDQGVWLOO�GHWHFWLRQ�IXQFWLRQ�LV�PRVW�
VHQVLWLYH��DQG�WKH�EUDNLQJ�EHKDYLRU��XSRQ�UHDFKLQJ�WKH�PRWRU�VWDQGVWLOO��LV�PRVW�VRIW��
3RVVLEO\��WKH�EUDNLQJ�FXUUHQW�LV�VZLWFKHG�RII�HYHQ�EHIRUH�WKH�PRWRU�KDV�FRPH�WR�D�
VWDQGVWLOO��7KH�SRWHQWLRPHWHU�KDV�WR�EH�DGMXVWHG�VR�WKDW�WKH�EUDNLQJ�FXUUHQW�LV�
VZLWFKHG�RII�DSSUR[�������V�DIWHU�WKH�PRWRU�KDV�FRPH�WR�D�VWDQGVWLOO�
)DFWRU\�VHWWLQJ��DSSUR[������
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��� 7HFKQLFDO�GDWD

7\SH�GHVLJQDWLRQ 9%�������
/��/3�

9%�����
���/��/3�

9%�����
���/��/3�

9%�������
/��/3�

9%�����
���/��/3�

9%�����
���/��/3�

0DLQV�YROWDJH
DFFRUGLQJ�WR�',1�(1�
�������,(&����

�������9�±�����������+] �������9�±�����������+]

3RZHU�GUDZ�RI�HOHFWUR�
QLFV ��9$

5HFRPPHQGHG�IRU� 
UDWHG�PRWRU�FXUUHQWV

�������$ ��������$ ������$ �������$ ��������$ ������$

5HFRPPHQGHG�IRU� 
UDWHG�PRWRU�FXUUHQWV�
RQ�,(��0RWRUV�

���������$ �����$ ��������$ ���������$ �����$ ��������$

5DWHG�GHYLFH�FXUUHQW �$ ��$ ��$ �$ ��$ ��$
F�G�I��DW�PD[��EUDNLQJ�
FXUUHQW ��� �� �� ��� �� ��

,ðW��YDOXH�RI�SRZHU�
VHPLFRQGXFWRUV ����$ðV �����$ðV �����$ðV ����$ðV �����$ðV �����$ðV

%UDNLQJ�YROWDJH ���������9'& ���������9'&�
PD[��%UDNLQJ�WLPH ��V
&RQWDFW�UDWLQJ�RI�RXW�
SXW�UHOD\V �$����9�$&��������$���9'&

'HOD\�WLPH�IRU�UHGXF�
WLRQ�RI�UHVLGXDO�H�P�I� VHOI�RSWLPL]LQJ����������V

PD[��&URVV�VHFWLRQDO�
DUHD�IRU�FRQQHFWLRQ
���(QFORVHG�YHUVLRQ��Z��
KRXVLQJ��
���&LUFXLW�ERDUG�YHU�
VLRQ�

��[����PPð�SHU�WHUPLQDO

)$6721�FRQQHFWRU������[����PP
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���� (QYLURQPHQWDO�FRQGLWLRQV

1RWH� 3OHDVH�SD\�DWWHQWLRQ�DQG�FRQVLGHU�IRU�WKH�RSHUDWLRQ�RI�,(��PRWRUV�ZKLOH�
GLPHQVLRQLQJ�RI�GF�EUDNHV�WKH�UHVXOWLQJ�KLJKHU�VWDUWLQJ�FXUUHQWV� 
)RU�WKH�XVH�RI�,(��PRWRUV�ZH�KLJKO\�UHFRPPHQG�WR�GLPHQVLRQ�DQG�GHVLJQ�
WKH�QHHGHG�EUDNLQJ�GHYLFHV�RQH�VL]H�KLJKHU�

��� &RPPLVVLRQLQJ
7KH�GHYLFH�LV�WR�EH�SXW�LQWR�RSHUDWLRQ�LQ���VWHSV�
�� 0RXQWLQJ
�� &RQQHFWLRQ�DQG
�� 3DUDPHWHU�VHWWLQJ

���� 0RXQWLQJ�LQVWUXFWLRQV

&DXWLRQ��'DQJHU�WR�OLIH�WKURXJK�HOHFWULF�VKRFN�

7KH�IROORZLQJ�FRQGLWLRQV�DUH�WR�EH�FRPSOLHG�ZLWK�LQ�RUGHU�WR�HQVXUH�D�VDIH�
DQG�UHOLDEOH�RSHUDWLRQ�RI�WKH�9HUVL%UDNH«�/��/3��

�� 7KH�GHYLFH�VHULHV�9HUVL%UDNH«�/��/3��LV�WR�EH�XVHG�XQGHU�RYHUYROWDJH�
FRQGLWLRQV�RI�WKH�FDWHJRU\�,,,��

�� 0DNH�VXUH�WKDW�SROOXWLRQ�GHJUHH���RU�EHWWHU��LQ�DFFRUGDQFH�ZLWK�,(&�����LV�
FRPSOLHG�ZLWK�

�� 7KH�GHYLFH�LV�WR�EH�LQVWDOOHG�LQWR�D�KRXVLQJ��PLQ��GHJUHH�RI�SURWHFWLRQ��,3����
�� 7KH�GHYLFH�PXVW�EH�RSHUDWHG�ZLWKRXW�EHLQJ�H[SRVHG�WR�FRQWDPLQDWLRQ�E\�

ZDWHU��RLO��FDUERQ�GHSRVLWV��GXVW��HWF��

:DUQLQJ�

0DNH�VXUH�WKDW�D�PLQLPXP�GLVWDQFH�WR�DGMRLQLQJ�GHYLFHV�LV�NHSW��$ERYH�DQG�
XQGHUQHDWK�WKH�KRXVLQJ�D�PLQLPXP�GLVWDQFH�RI���PP�LV�WR�EH�NHSW�

6WRUDJH�WHPSHUDWXUH �����������&
2SHUDWLQJ�WHPSHUDWXUH ���������&
'HJUHH�RI�SURWHFWLRQ
���(QFORVHG�YHUVLRQ��Z��KRXVLQJ��
���&LUFXLW�ERDUG�YHUVLRQ�

,3���
,3���

(QYLURQPHQW 2YHUYROWDJH�FDWHJRU\�,,,��SROOXWLRQ�GHJUHH��
:HLJKW
���(QFORVHG�YHUVLRQ��Z��KRXVLQJ��
���&LUFXLW�ERDUG�YHUVLRQ�

���NJ
����NJ
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���� &RQQHFWLRQ
7KH�EUDNLQJ�GHYLFH� LV� WR�EH� LQVWDOOHG�DFFRUGLQJ� WR� WKH�DWWDFKHG�FRQQHFWLRQ�GLDJUDP��)RU�RWKHU�
FRQQHFWLRQV�SOHDVH�FRQVXOW�3(7(5�HOHFWURQLF�*PE+�	�&R��.*��

1RWH� )XUWKHU�FRQQHFWLRQ�SURSRVDOV�IRU�VSHFLDO�FLUFXLW�DUUDQJHPHQWV�DUH�DYDLODEOH�
YLD�RXU�KRPHSDJH�DW�ZZZ�SHWHU�HOHFWURQLF�FRP�

1RWH� 3ULRU�WR�SXWWLQJ�WKH�PRWRU�EUDNH�LQWR�RSHUDWLRQ�WKH�ZLULQJ�LV�WR�EH�FKHFNHG�

7R�HQVXUH�UHOLDEOH�IXQFWLRQ�LV�LW�QHFHVVDU\�WR�FRPSO\�ZLWK�WKH�LQWHUORFNLQJ�FRQGLWLRQV�
7KH�LQWHUORFNLQJ�FRQWDFW�RI�WKH�EUDNLQJ�GHYLFH��WHUPLQDO�;���;����;���;����KDV�WR�EH�ORRSHG�LQWR�WKH�
FRQWURO�FLUFXLW�RI�WKH�PRWRU�FRQWDFWRU��LQ�RUGHU�WR�SUHYHQW�WKH�PRWRU�FRQWDFWRU�IURP�SXOOLQJ�LQ�GXULQJ�
EUDNLQJ�

���� 3DUDPHWHU�VHWWLQJV
6HTXHQFH�RI�VWHSV�GXULQJ�FRPPLVVLRQLQJ� 
�WKH�GHVLJQDWLRQV�GHWDLOV�LQGLFDWHG�LQ�EUDFNHWV�UHIHU�WR�WKH�FLUFXLW�ERDUG�YHUVLRQ�
�� 'LVFRQQHFW�WKH�SODQW�V\VWHP�IURP�WKH�VXSSO\�PDLQV�
�� $GMXVW�WKH�UHTXHVWHG�EUDNLQJ�FXUUHQW�ZLWK�WKH�SRWHQWLRPHWHU�Ä,³��Ä�3��³�� 

6LQFH�WKH�SRWHQWLRPHWHU�UHDFWV�URXJKO\�OLQHDU��LW�LV�SRVVLEOH�WR�LQIHU�WKH�EUDNLQJ�FXUUHQW�IURP�
WKH�SRWHQWLRPHWHU�VHWWLQJ� 
/HIW�VWRS��FRXQWHU�FORFNZLVH�GLUHFWLRQ��URXJKO\�HTXDOV�����RI�WKH�UDWHG�GHYLFH�FXUUHQW� 
0LG�SRVLWLRQ�URXJKO\�HTXDOV�����RI�WKH�UDWHG�GHYLFH�FXUUHQW� 
5LJKW�VWRS��FORFNZLVH�GLUHFWLRQ��HTXDOV������RI�WKH�UDWHG�GHYLFH�FXUUHQW�

�� $GMXVW�SRWHQWLRPHWHU�ÄQ�³��Ä�3��³�WR�DSSUR[�������
�� 6ZLWFK�RQ�WKH�SODQW�
�� ,QLWLDWH�EUDNLQJ�E\�VZLWFKLQJ�WKH�PRWRU�21�2))�

1RWH� :KHQ�SXWWLQJ�WKH�GHYLFH�LQWR�RSHUDWLRQ�IRU�WKH�ILUVW�WLPH��WKH�EUDNLQJ�FXUUHQW�
FDQ�EH�FKHFNHG�ZLWK�D�WUXH�U�P�V��PHDVXULQJ�LQVWUXPHQW�

$GMXVWLQJ�WKH�EUDNLQJ�FXUUHQW
7KH� EUDNLQJ� FXUUHQW� LV� WR� EH� DGMXVWHG� WR� D� YDOXH� DV� VPDOO� DV� SRVVLEOH�� LQ� RUGHU� WR� DYRLG�
XQQHFHVVDU\�KHDWLQJ�RI�WKH�SRZHU�VHPLFRQGXFWRUV�DQG�PRWRU��7KLV�LV�HVSHFLDOO\�LPSRUWDQW�LQ�WKH�
FDVH�RI�KLJK�VZLWFKLQJ�IUHTXHQFLHV��:H�UHFRPPHQG�WR�OLPLW�WKH�PD[��EUDNLQJ�FXUUHQW�WR�����WLPHV�
WKH�UDWHG�PRWRU�FXUUHQW�
7KH�UHTXHVWHG�EUDNLQJ�WRUTXH�FDQ�EH�DGMXVWHG�ZLWK�WKH�SRWHQWLRPHWHU�Ä,³��Ä�3����� 
7KH�EUDNLQJ�FXUUHQW�FDQ�EH�PHDVXUHG�ZLWK�D�FODPS�RQ�DPPHWHU��7UXH�506��RU�D�FRUUHVSRQGLQJ�
PRYLQJ�LURQ�DPSHUHPHWHU�DW�WKH�RXWSXW�WHUPLQDO���7���RI�WKH�EUDNLQJ�GHYLFH
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$GMXVWLQJ�WKH�EUDNLQJ�WLPH
1R�DGMXVWPHQWV�DUH�UHTXLUHG��VLQFH�WKH�EUDNLQJ�FXUUHQW�LV�DXWRPDWLFDOO\�VZLWFKHG�RII�DSSUR[�����V�
DIWHU�D�PRWRU�VWDQGVWLOO�KDV�EHHQ�GHWHFWHG�
,I�QR�VWDQGVWLOO�LV�GHWHFWHG�GXULQJ�WKH�PD[��EUDNLQJ�WLPH����V�LQ�WKH�FDVH�RI�VWDQGDUG�GHYLFHV���WKH�
EUDNLQJ�FXUUHQW�LV�VZLWFKHG�RII�ZKHQ�WKLV�WLPH�LV�RYHU��7KLV�FDVH�LV�LQGLFDWHG�E\�WKH�/('�ÄUHDG\³��
Ä�9��³��IODVKLQJ��[��

$GMXVWLQJ�WKH�VWDQGVWLOO�WKUHVKROG
,Q�PRVW�DSSOLFDWLRQV��WKH�IDFWRU\�VHWWLQJ�������SURGXFHV�JRRG�UHVXOWV�
,I�WKH�EUDNLQJ�FXUUHQW�LV�VZLWFKHG�RII�EHIRUH�WKH�PRWRU�KDV�FRPH�WR�D�UHVW��RU�LI�WKH�EUDNLQJ�FXUUHQW�
LV�QRW� VZLWFKHG�RII�DSSUR[�����V�DIWHU� WKH�PRWRU�KDV�FRPH� WR�D� UHVW�� LW� LV�SRVVLEOH� WR�PDNH�DQ�
DGMXVWPHQW�ZLWK�WKLV�SRWHQWLRPHWHU��7KH�RSWLPXP�VHWWLQJ�KDV�WR�EH�IRXQG�E\�FDUU\LQJ�RXW�VHYHUDO�
EUDNLQJ�RSHUDWLRQV��7KH�SRWHQWLRPHWHU�VKRXOG�EH�FKDQJHG�RQO\�LQ�OLWWOH�VWHSV��������)RU�D�PRUH�
GHWDLOHG�IXQFWLRQDO�GHVFULSWLRQ�SOHDVH�UHIHU�WR�SDJH���

:DUQLQJ��

,I�WKH��7��WHUPLQDO�LV�QRW�FRQQHFWHG��WKH�PRWRU�KDV�WR�EH�VXSSOLHG�ZLWK�
FXUUHQW�IRU�D�SHULRG�RI�DW�OHDVW����V�SULRU�WR�WKH�VWDQGVWLOO��'XULQJ�WKLV�SHULRG�RI�
���V�QR�PRWRU�VWDQGVWLOO�LV�GHWHFWHG��7KH�EUDNLQJ�FXUUHQW�WKHQ�IORZV�XQWLO�WKH�
PD[LPXP�EUDNLQJ�WLPH�KDV�HODSVHG��,I�WKLV�LV�WKH�FDVH��WKH�EUDNLQJ�FXUUHQW�
KDV�WR�EH�DGMXVWHG�WR�D�VOLJKWO\�ORZHU�YDOXH�
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���� 3RVVLEOH�IDXOW�LQGLFDWLRQV�GXULQJ�FRPPLVVLRQLQJ
'XULQJ� FRPPLVVLRQLQJ�� DQG� LQ�QRUPDO� RSHUDWLRQ� WRR�� IDXOW� LQGLFDWLRQV� FDQ�RFFXU��7KH� IROORZLQJ�
H[SODQDWLRQ�LV�WR�JLYH�\RX�DVVLVWDQFH�LQ�WKH�ORFDOL]DWLRQ�DQG�FRUUHFWLRQ�RI�IDXOWV�

1RWH� $OO�GDWD�VKHHWV�DQG�FRPPLVVLRQLQJ�LQVWUXFWLRQV�DUH�DYDLODEOH�YLD�RXU�
KRPHSDJH�DW�ZZZ�SHWHU�HOHFWURQLF�FRP�

)DXOW�
LQGLFDWLRQ�RQ�
/('�Ä5HDG\³� 
Ä�9��³

)DXOW 3RVVLEOH�FDXVH )DXOW�FRUUHFWLRQ

�)ODVKLQJ��[ 1R�PRWRU�VWDQGVWLOO�
GXULQJ�PD[��EUDNLQJ�
WLPH

%UDNLQJ�FXUUHQW�DGMXVWHG�WR�D�
WRR�VPDOO�YDOXH�

$GMXVW�EUDNLQJ�FXUUHQW�WR�D�
KLJKHU�YDOXH�

7RR�ODUJH�FHQWULIXJDO�PDVV� 8VH�D�EUDNLQJ�GHYLFH�ZLWK�
ORQJHU�PD[��EUDNLQJ�WLPH�RU�
KLJKHU�UDWHG�GHYLFH�FXUUHQW�

7HUPLQDO�Ä�7�³�Ä�7��³�LV�QRW�
FRQQHFWHG�DQG�WKH�PRWRU�LV�QRW�
VXSOLHG�ZLWK�FXUUHQW�IRU�D�SHULRG�
RI����V�SULRU�WR�WKH�VWDQGVWLOO�

,I�SRVVLEOH��FRQQHFW��7���7���RU�
DGMXVW�WKH�EUDNLQJ�FXUUHQW�WR�D�
VOLJKWO\�ORZHU�YDOXH�

6WDQGVWLOO�WKUHVKROG�LV�QRW�
DGDSWHG�

$GDSW�VWDQGVWLOO�WKUHVKROG�ZLWK�
ÄQ�³�

)ODVKLQJ��[ $GMXVWHG�EUDNLQJ�
FXUUHQW�ZDV�QRW�
UHDFKHG�

,QWHUUXSWLRQ�LQ�WKH�EUDNLQJ�
FLUFXLW��3RVVLEO\�WKH�PRWRU�LV�
VWDUWHG�ZLWK�VWDU�GHOWD�
FRQQHFWLRQ�

&KHFN�FLUFXLW��3RVVLEO\�WKH�VWDU�
FRQWDFWRU�KDV�WR�EH�FORVHG�
GXULQJ�EUDNLQJ�

7KH�UHVLVWDQFH�RI�WKH�PRWRU�
ZLQGLQJ�LV�WRR�KLJK�IRU�WKH�
DGMXVWHG�EUDNLQJ�FXUUHQW�

7XUQ�EUDNLQJ�FXUUHQW�EDFN�VR�
WKDW�WKH�IDXOW�GRHV�QRW�RFFXU�
DQ\�PRUH�

)ODVKLQJ��[ %UDNLQJ�GHYLFH�LV�
RYHUORDGHG�� 
%UDNLQJ�IUHTXHQF\�LV�
WRR�KLJK�

7KH�VSHFLILHG�PD[��EUDNLQJ�
IUHTXHQF\�LV�H[FHHGHG�

5HGXFH�EUDNLQJ�FXUUHQW�RU�
EUDNLQJ�IUHTXHQF\��
'XULQJ�FRPPLVVLRQLQJ�� 
��EUDNLQJ�RSHUDWLRQV�LQ�
VXFFHVVLRQ�FDQ�EH�LQLWLDWHG�
ZLWKRXW�DQ�RYHUORDG�EHLQJ�
LQGLFDWHG�

)ODVKLQJ��[ �[�LQ�VXFFHVVLRQ�QR�
VWDQGVWLOO�GHWHFWHG

%UDNLQJ�FXUUHQW�DGMXVWHG�WR�D�
WRR�VPDOO�YDOXH�

$GMXVW�EUDNLQJ�FXUUHQW�WR�KLJKHU�
YDOXH�

&HQWULIXJDO�PDVV�LV�WRR�ODUJH� 8VH�EUDNLQJ�GHYLFH�ZLWK�ORQJHU�
PD[��EUDNLQJ�WLPH�RU�KLJKHU�
UDWHG�GHYLFH�FXUUHQW�

&DEOH�Ä�7�³�Ä�7��³�LV�QRW�
FRQQHFWHG�

&RQQHFW�RU�FKHFN�FDEOH�

6WDQGVWLOO�WKUHVKROG�LV�QRW�
DGDSWHG�

$GDSW�VWDQGVWLOO�WKUHVKROG�ZLWK�
ÄQ�³�
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��� 'LPHQVLRQLQJ�UXOHV

1RWH�� $OO�GDWD�VKHHWV�DQG�FRPPLVVLRQLQJ�LQVWUXFWLRQV�DUH�DYDLDOEOH�RQ�RXU�
KRPHSDJH�DW�ZZZ�SHWHU�HOHFWURQLF�FRP�

���� 'LPHQVLRQLQJ�RI�EUDNLQJ�FRQWDFWRUV
7KH�EUDNLQJ�FRQWDFWRU�LV�VZLWFKHG�RQ�RU�RII�YLD�D�FRQWURO�FRQWDFW�RI�WKH�EUDNLQJ�GHYLFH��QR�ORDG�
VZLWFKLQJ��
:KHQ�VHOHFWLQJ�WKH�EUDNLQJ�FRQWDFWRU��LW�PXVW�EH�HQVXUHG�WKDW�WKH�FRQWDFWV�DUH�DEOH�WR�FDUU\�WKH�
PD[LPDOO\�RFFXULQJ�EUDNLQJ�FXUUHQW��QRPLQDO�UDWHG�GHYLFH�FXUUHQW���7KHUHIRUH��WKH�YDOXH�ÄFRQYHQ�
WLRQDO�WKHUPDO�FXUUHQW³��,WK��LV�GHFLVLYH�ZKHQ�VHOHFWLQJ�WKH�EUDNLQJ�FRQWDFWRU�
,I�WKLV�YDOXH�LV�QRW�LQGLFDWHG��WKH�UDWHG�RSHUDWLRQDO�FXUUHQW�IRU�$&��RSHUDWLRQ�PD\�EH�XVHG�LQVWHDG�

7LS�� %\�FRQQHFWLQJ�FRQWDFWV�LQ�SDUDOOHO�LW�LV�RIWHQ�SRVVLEOH�WR�XVH�D�ORZHU�SULFHG�
FRQWDFWRU�RI�D�VPDOOHU�GHVLJQ�

���� 'LPHQVLRQLQJ�RI�SUH�IXVHV
%DVLFDOO\��WZR�W\SHV�RI�IXVH�SURWHFWLRQ�DUH�DYDLODEOH�IRU�WKH�XVHU��
�� )XVLQJ�DFFRUGLQJ�WR�DOORFDWLRQ�W\SH�Ä�³��',1�(1����������� 

$IWHU�D�VKRUW�FLUFXLW��WKH�EUDNLQJ�GHYLFH�LV�DOORZHG�WR�EH�LQRSHUDWLYH�
�� )XVLQJ�DFFRUGLQJ�WR�DOORFDWLRQ�W\SH�Ä�³��',1�(1������������ 

$IWHU�D�VKRUW�FLUFXLW��WKH�EUDNLQJ�GHYLFH�PXVW�EH�VXLWDEOH�IRU�IXUWKHU�XVH��+RZHYHU��WKHUH�LV�
WKH�GDQJHU� WKDW� WKH� FRQWDFWV�RI� WKH�EUDNLQJ� UHOD\� �EUDNLQJ� FRQWDFWRU��ZHOG��7KHUHIRUH�� LI�
SRVVLEOH�� WKHVH�FRQWDFWV�DUH� WR�EH�FKHFNHG�SULRU� WR�DSSO\LQJ�DJDLQ�PDLQV�YROWDJH� WR� WKH�
GHYLFH��,I�WKLV�FKHFN�FDQQRW�EH�FDUULHG�RXW�E\�WKH�XVHU��WKH�GHYLFH�KDV�WR�EH�UHWXUQHG�WR�WKH�
SURGXFHU�LQ�RUGHU�WR�KDYH�LW�FKHFNHG�

7KH�IROORZLQJ�GLPHQVLRQLQJ�LQIRUPDWLRQ�UHIHUV�WR�WKH�EHORZ�RSHUDWLQJ�FRQGLWLRQV�
� 8VH�RI�VWDQGDUG�DV\QFKURQRXV�PRWRUV
� %UDNLQJ�WLPH�QRW�H[FHHGLQJ���V
� %UDNLQJ�FXUUHQW�QRW�H[FHHGLQJ����[�,120�RI�WKH�PRWRU�
� &\FOLF�GXUDWLRQ�IDFWRU��F�G�I���QRW�H[FHHGLQJ�WKH�YDOXH�LQGLFDWHG�LQ�WKH�GDWD�VKHHW�

)XVLQJ�DFFRUGLQJ�WR�DOORFDWLRQ�W\SH�Ä�³�
$V�SUH�IXVHV��ZH�UHFRPPHQG�WR�XVH�OLQH�SURWHFWLRQ�IXVHV��XWLOL]DWLRQ�FDWHJRU\�J/��RU�DXWRPDWLF�
FLUFXLW�EUHDNHUV�ZLWK�WULSSLQJ�FKDUDFWHULVWLF�%��&��'�RU�.�
7DNLQJ�LQWR�DFFRXQW�WKH�PD[LPXP�EUDNLQJ�FXUUHQWV�WKDW�RFFXU��QRUPDOO\�WKH�UDWHG�GHYLFH�FXUUHQW���
ZH�UHFRPPHQG�IXVHV�DFFRUGLQJ�WR�WDEOH����FROXPQ���

1RWH�� :LULQJ�FURVV�VHFWLRQDO�DUHD�DFFRUGLQJ�WR�',1�9'(����������� 
',1�(1�����������
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)XVLQJ�DFFRUGLQJ�WR�DOORFDWLRQ�W\SH�Ä�³�
7KH�SRZHU�VHPLFRQGXFWRUV�DUH�WR�EH�SURWHFWHG�E\�IXVHV�RI�WKH�XWLOL]DWLRQ�FDWHJRU\�J5��VHPLFRQ�
GXFWRU�IXVHV��KLJK�VSHHG�IXVHV���+RZHYHU��VLQFH�WKHVH�IXVHV�GR�QRW�HQVXUH�OLQH�SURWHFWLRQ��LW� LV�
QHFHVVDU\�WR�XVH�DGGLWLRQDOO\�OLQH�SURWHFWLRQ�IXVHV��XWLOL]DWLRQ�FDWHJRU\�J/��
$V�IRU�WKH�GLPHQVLRQLQJ�RI�WKH�OLQH�SURWHFWLRQ�IXVH��J/���SOHDVH�UHIHU�WR�WDEOH����FROXPQ����
7R�SURWHFW�WKH�VHPLFRQGXFWRUV�LW�LV�QHFHVVDU\�WR�VHOHFW�J5�IXVHV�IHDWXULQJ�FXWRII�,ðW�YDOXHV�RI�WKH�
UDQJHV� LQGLFDWHG� LQ� WDEOH���� FROXPQ���� ,Q� WKLV� FRQQHFWLRQ�� WKH� IXVH� UDWLQJ�RI� WKH� VHOHFWHG� IXVH�
VKRXOG�QRW�EH�VPDOOHU�WKDQ�WKH�EUDNLQJ�FXUUHQW�WR�EH�H[SHFWHG��UDWHG�GHYLFH�FXUUHQW��

1RWH��� 2Q�WKH�EDVLV�RI�WKH�UHFRPPHQGHG�,ðW�YDOXH��EUDNLQJ�FXUUHQW��DQG�SRVVLEO\�WKH�
F�G�I���WKH�IXVH�VXSSOLHU�LV�DEOH�WR�VHOHFW�D�VXLWDEOH�W\SH��'XH�WR�WKH�JUHDW�
YDULHW\�RI�SURGXFHUV��VL]HV��DQG�W\SHV��3(7(5�HOHFWURQLF�GRHV�QRW�
UHFRPPHQG�DQ\�SDUWLFXODU�IXVHV�

1RWH��� ,I�WKH�IXVH�RU�FXWRII�,ðW�YDOXH�LV�VHOHFWHG�WRR�VPDOO��LW�PD\�KDSSHQ�WKDW�WKH�
VHPLFRQGXFWRU�IXVH�UHDFWV�GXULQJ�EUDNLQJ�

7DEOH��

&ROXPQ�� &ROXPQ�� &ROXPQ�� &ROXPQ��
PD[��%UDNLQJ 
FXUUHQW����5DWHG�
GHYLFH�FXUUHQW

'HYLFH�W\SH )XVH�YDOXH 
LQ�WKH�FDVH�RI 
DOORFDWLRQ�W\SH��

5HFRPPHQGHG�UDQJH�IRU� 
FXWRII�,ðW�YDOXH�RI�VHPLFRQGXFWRU�
SURWHFWLRQ�IXVHV�LQ�WKH�FDVH�RI� 
DOORFDWLRQ�W\SH�Ä�³

�$ 9%�«��/�
�/3�

�$ ���«�����$ðV

��$ 9%�«���/�
�/3�

��$ ���«�����$ðV

��$ 9%�«���/�
�/3�

��$ ���«�����$ðV
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���� 3HUPLVVLEOH�EUDNLQJ�IUHTXHQF\
7KH�EUDNLQJ�IUHTXHQF\�GHSHQGV�RQ�WKH�DGMXVWHG�EUDNLQJ�FXUUHQW�
7KH�EUDNLQJ�GHYLFHV�RI�WKH��9%�«����/��/3��W\SH�DOORZ�WKH�IROORZLQJ�EUDNLQJ�IUHTXHQFLHV�

)RU�LQWHUPHGLDWH�YDOXHV�SOHDVH�UHIHU�WR�WDEOH���

:DUQLQJ��

:KHQ�VHWWLQJ�XS�D�PDFKLQH�RU�GXULQJ�FRPPLVVLRQLQJ��LW�LV�SRVVLEOH�WR�FDUU\�
RXW���EUDNLQJ�RSHUDWLRQV�LQ�VXFFHVVLRQ��L�H���ZLWK�UDWHG�GHYLFH�FXUUHQW�DQG�DW�
D�EUDNLQJ�WLPH�RI���V��$IWHU�VXFK�RSHUDWLQJ�FRQGLWLRQV��KRZHYHU��WKH�GHYLFH�
QHHGV�D�UHFRYHU\�WLPH�RI����PLQXWHV�

%UDNLQJ��FXUUHQW %UDNLQJ�WLPH %UDNLQJ�IUHTXHQF\
9%�������/ �$ �V

��V
��EUDNLQJ�RSHUDWLRQ�SHU��V
��EUDNLQJ�RSHUDWLRQ�SHU���V

9%�������/ �$ �V
��V

��EUDNLQJ�RSHUDWLRQ�SHU��V
��EUDNLQJ�RSHUDWLRQ�SHU���V

9%��������/ �� �V
��V

��EUDNLQJ�RSHUDWLRQ�SHU���V
��EUDNLQJ�RSHUDWLRQ�SHU����V

9%�����������/ ��$ �V
��V

��EUDNLQJ�RSHUDWLRQ�SHU���V
��EUDNLQJ�RSHUDWLRQ�SHU����V

9%�����������/ ��$ �V
��V

��EUDNLQJ�RSHUDWLRQ�SHU���V
��EUDNLQJ�RSHUDWLRQ�SHU���V

9%�����������/ ��$ �V
��V

��EUDNLQJ�RSHUDWLRQ�SHU���V
��EUDNLQJ�RSHUDWLRQ�SHU���V

9%�����������/ ��$ �V
��V

��EUDNLQJ�RSHUDWLRQ�SHU���V
��EUDNLQJ�RSHUDWLRQ�SHU���V
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7DEOH��

����W%� �%UDNLQJ�WLPH��&\FOH�WLPH� �%UDNLQJ�WLPH���1RQ�EUDNLQJ�WLPH

&\FOLFGXUDWLRQIDFWRU UāFāGāIā( )
W%

&\FOHWLPH
���������������������������� ���× 

Load curve for VB 400-6 L (LP)
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Load vurve for VB …-25 L (LP)
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��� 'LPHQVLRQV
(QFORVHG�YHUVLRQ��ZLWK�KRXVLQJ��

3ULQWHG�FLUFXLW�ERDUG�YHUVLRQ�

$OO�GLPHQVLRQV�LQGLFDWHG�LQ�PP�
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���

��
�

��



VB230/400-6/25/30L (LP) 23

��� 7\SLFDO�FRQQHFWLRQV

���� &RQQHFWLRQ�GLDJUDP
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