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BEFORE INSTALLING OR OPERATING ON THE DEVICE, CAREFULLY READ THE 
INSTRUCTIONS IN THIS MANUAL. 
�
7KH�LQVWUXPHQW��WR�ZKLFK�WKLV�VRIWZDUH�KDV�EHHQ�GHGLFDWHG��KDV�EHHQ�GHVLJQHG�WR�RSHUDWH�ZLWKRXW�ULVNV�IRU�WKH�IL[HG�SXUSRVHV�SURYLGHG�WKDW��
• ,QVWDOODWLRQ��RSHUDWLRQ�DQG�PDLQWHQDQFH�DUH�SHUIRUPHG�DFFRUGLQJ�WR�WKH�LQVWUXFWLRQV�RI�WKLV�PDQXDO��
• (QYLURQPHQWDO�FRQGLWLRQV�DQG�VXSSO\�YROWDJH�IDOO�ZLWKLQ�WKH�YDOXHV�LQGLFDWHG�KHUH�EHORZ��
$Q\�GLIIHUHQW�XVH�RU�FKDQJHV�ZKLFK�KDYH�QRW�EHHQ�SUHYLRXVO\�DXWKRULVHG�E\�WKH�PDQXIDFWXUHU��DUH�FRQVLGHUHG�LPSURSHU���
5HVSRQVLELOLW\�IRU�LQMXUHV�RU�GDPDJH�FDXVHG�E\�LPSURSHU�XVH�ZLOO�IDOO�H[FOXVLYHO\�RQ�WKH�XVHU��
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7HFKQLFDO�PDQXDO� �VWDQGDUG�PRGXODU�FKLOOHU�+3�S&2�IRU�$OFR�GULYHU�

&DUHO�FRGH�������������UH������GDWHG���������� �

$SSOLFDWLRQV�DQG�IXQFWLRQV�SHUIRUPHG�E\�WKH�V\VWHP�
�

7\SRORJ\�RI�WKH�FRQWUROOHG�XQLWV�
�
$,5���:$7(5�&+,//(5��
• &KLOOHU�RQO\��
• &KLOOHU���+HDW�SXPS�
• &KLOOHU���)UHH�FRROLQJ�
�
:$7(5���:$7(5�&+,//(5��
• &KLOOHU�RQO\�
• &KLOOHU���+HDW�SXPS�ZLWK�JDV�UHYHUVDO�
• &KLOOHU���+HDW�SXPS�ZLWK�ZDWHU�UHYHUVDO�
�

0D[LPXP�QXPEHU�RI�FRPSUHVVRUV�
)URP���WR���ZLWK�PD[���FDSDFLW\�FRQWUROV�HDFK�FRPSUHVVRU����FRPSUHVVRU�IRU�HDFK�S&2��
�

7\SRORJ\�RI�WKH�FRPSUHVVRUV���
6FUHZ�FRPSUHVVRUV�ZLWK���FDSDFLW\�FRQWUROV�
�

&DOO�URWDWLRQ�RI�WKH�FRPSUHVVRUV�
5RWDWLRQ�RI�DOO�FRPSUHVVRUV�ZLWK�),)2�ORJLF�LQ�FDSDFLW\�FRQWURO�DQG�PRGXODWLQJ�FDSDFLW\�FRQWURO��
�

7\SH�RI�GHIURVWLQJ�
*OREDO�GHIURVWLQJ�RI�DOO�WKH�S&2�XQLWV�FRQQHFWHG�WR�WKH�QHWZRUN��,QGHSHQGHQW�VLPXOWDQHRXV�VHSDUDWH��
�

6DIHW\�GHYLFHV�IRU�HDFK�UHIULJHUDWRU�FLUFXLW�
+LJK�SUHVVXUH��SUHVVXUH�VZLWFK��
/RZ�SUHVVXUH��SUHVVXUH�VZLWFK��
2LO�GLIIHUHQWLDO�SUHVVXUH�VZLWFK���2LO�OHYHO�
&RPSUHVVRU�FXW�RII�
&RQGHQVDWLRQ�IDQ�FXW�RII�
+LJK�FRPSUHVVRU�VXSSO\�WHPSHUDWXUH�
�

6\VWHP�VDIHW\�GHYLFHV�
2QH�VHULRXV�DODUP�LQSXW��ZKLFK�VZLWFKHV�RII�WKH�HQWLUH�XQLW����DYDLODEOH�ERWK�RQ�0$67(5�DQG�6/$9(�XQLWV���
2QH�IORZ�FRQWUROOHU�LQSXW��ZKLFK�VZLWFKHV�RII�WKH�HQWLUH�XQLW����DYDLODEOH�ERWK�RQ�0$67(5�DQG�6/$9(�XQLWV���
2QH�SXPS�FXW�RII�LQSXW��ZKLFK�VZLWFKHV�RII�WKH�HQWLUH�XQLW��
5HPRWH�RQ�RII�LQSXW�ZLWKRXW�DODUP�VLJQDO�
�

7\SH�RI�UHJXODWLRQ�
3URSRUWLRQDO�RU�SURSRUWLRQDO���LQWHJUDO�UHJXODWLRQ�RQ�WKH�HYDSRUDWRU�LQOHW�SUREH��
�

&RQGHQVDWLRQ��
&RQGHQVDWLRQ�FDQ�EH�HIIHFWHG�DFFRUGLQJ�WR�WHPSHUDWXUH�RU�SUHVVXUH�
WKH�IDQV�FDQ�EH�PDQDJHG�LQ�21�2))�PRGH��
RU�XVLQJ�D�PRGXODWLQJ�����9�VLJQDO��
�

1XPEHU�RI�DFFHVVRULHV�
6XSHUYLVLRQ�ZLWK�56����56����VHULDO�ERDUG�



7HFKQLFDO�PDQXDO� �VWDQGDUG�PRGXODU�FKLOOHU�+3�S&2�IRU�$OFR�GULYHU�

&DUHO�FRGH�������������UH������GDWHG���������� �

6WUXFWXUH�RI�WKH�PDVWHU�VODYH�V\VWHP�
�
7KH�V\VWHP�LV�PDGH�XS�RI�WZR�S&2V��ZKLFK�DUH�FRQQHFWHG�LQ�D�ORFDO�QHWZRUN��WKH�ILUVW�DFWV�DV�PDVWHU��DQG�WKH�VHFRQG�DV�VODYH��
�

)XQFWLRQV�RI�WKH�PDVWHU�
7HPSHUDWXUH�UHJXODWLRQ��
&DOOLQJ�RI�DOO�WKH�FRPSUHVVRUV��
0DQDJHPHQW�RI�WKH�DODUPV�RI�WKH�V\VWHP�
0DQDJHPHQW�RI�PD[LPXP���UHIULJHUDWRU�FLUFXLWV��VWDUW�XS���VKXW�GRZQ���DODUPV��(;9��
3RVVLELOLW\�WR�FRPPXQLFDWH�ZLWK�DQ�H[WHUQDO�VXSHUYLVRU�
�

)XQFWLRQV�RI�WKH�VODYH�
0DQDJHPHQW�RI�PD[LPXP���VFUHZ�FRPSUHVVRU��VWDUW�XS���VKXW�GRZQ���DODUPV��(;9���
�

&RPPRQ�IXQFWLRQV�
%RWK�WKH�PDVWHU�DQG�WKH�VODYH�PDQDJH��FRQILJXUDWLRQ�DQG�UHJXODWLRQ��PD[����(9'�GULYHUV�DQG�WKXV�PD[����(;9�YDOYH�HDFK��
�

5HJXODWLRQ�SUREH��
7KH�UHJXODWLRQ�SUREH�PXVW�EH�FRQQHFWHG�RQO\�WR�WKH�S&2�PDVWHU���
�
�
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(DFK�S&2�ERDUG��GULYHU�ERDUG�DQG�WHUPLQDO�DUH�LGHQWLILHG�E\�DQ�DGGUHVV���
7KH�DGGUHVV�RI�WKH�WHUPLQDOV�LV�VHOHFWHG�XVLQJ�WKH�GLS�VZLWFKHV�ORFDWHG�LQ�WKH�UHDU�RI�WKH�WHUPLQDO�WKHPVHOYHV��ZKLOH�WKH�DGGUHVV�RI�WKH�,�2�ERDUGV�LV�
VHOHFWHG�XVLQJ�WKH�GLS�VZLWFKHV�ORFDWHG�RQ�D�ERDUG��FRGH�3&2$'5������ZLWKRXW�FORFN�RSWLRQ��RU�DOWHUQDWLYHO\�3&2&/.0(0���ZLWK�FORFN�RSWLRQ���
WKLV�ERDUG�PXVW�EH�LQVHUWHG�LQ�WKH�SOXJ�LQ�FRQQHFWRU�DYDLODEOH�IRU�WKH�FORFN��7KH�GLSVZLWFKHV��ZKLFK�VHW�WKH�DGGUHVV�RI�WKH�(9'�GULYHU��DUH�RQ�WKH�
UHDU�RI�WKH��UHPRYDEOH��IURQW�SDQHO�RI�WKH�GULYHU�LWVHOI��
�
7KH�S&2�PDVWHU�PXVW�KDYH�DGGUHVV���
7KH�S&2�VODYH�PXVW�KDYH�DGGUHVVHV�������
'ULYHU���PXVW�KDYH�DGGUHVV��� � �FRQQHFWHG�ZLWK�WKH�0DVWHU�%RDUG��
'ULYHU���PXVW�KDYH�DGGUHVV��� � �FRQQHFWHG�ZLWK�WKH�6ODYH�%RDUG����
'ULYHU���PXVW�KDYH�DGGUHVV��� � �FRQQHFWHG�ZLWK�WKH�6ODYH�%RDUG����
'ULYHU���PXVW�KDYH�DGGUHVV��������������������������FRQQHFWHG�ZLWK�WKH�6ODYH�%RDUG����
7KH�ORFDO�WHUPLQDO�PXVW�KDYH�DGGUHVV���������VKDUHG�WHUPLQDO��WKH�RQO\�RQH�IRU�DOO�WKH�ERDUGV�

UHJXODWLRQ� SUREH� IRU� HQWLUH�
V\VWHP�

�
'ULYHU���

�
'ULYHU���

�
'ULYHU���

�
'ULYHU���

�
3&2���
�VODYH��

�
3&2���
�VODYH��

�
S&2���
�6ODYH��

7HUPLQDO�
/&'���[����

�
S&2���
�0DVWHU��

(;9���(;9���(;9���(;9���



7HFKQLFDO�PDQXDO� �VWDQGDUG�PRGXODU�FKLOOHU�+3�S&2�IRU�$OFR�GULYHU�

&DUHO�FRGH�������������UH������GDWHG���������� �

/LVW�RI�LQSXWV�RXWSXWV�
)ROORZLQJ�LV�D�OLVW�RI�WKH�LQSXWV�DQG�RXWSXWV�IRU�HDFK�WKH�W\SH�RI�XQLW��
(DFK�W\SH�RI�PDFKLQH�KDV�EHHQ�JLYHQ�D�QXPEHU��7KLV�QXPEHU��LGHQWLILHV�WKH�FRQILJXUDWLRQ�RI�WKH�LQSXWV�DQG�RXWSXWV���
7KH� FRQILJXUDWLRQ� RI� WKH�PDFKLQH� LV� SHUIRUPHG� E\� FKRRVLQJ� WKH� OLVW� RI� LQSXWV� DQG� RXWSXWV� UHTXLUHG� DQG� VHOHFWLQJ� WKH� DVVRFLDWHG�QXPEHU� LQ� WKH�
FRQILJXUDWLRQ�VFUHHQ�RI�WKH�SURJUDP��

$,5�:$7(5�XQLW�ZLWK�PD[LPXP���VFUHZ�FRPSUHVVRUV��XS�WR���FDS�FRQW��HDFK�FRPS����

&+,//(5�21/<����0$&+,1(�7<3(�´�µ���
�

'LJLWDO�LQSXWV�
&KLOOHU�XQLW�RQO\� �

Q� 81,7����0DVWHU�� 81,7����6ODYH�QR����� 81,7����6ODYH�QR����� 81,7����6ODYH�QR�����
�� 6HULRXV�DODUP��FDQ�EH�HQDEOHG�� 6HULRXV�DODUP��FDQ�EH�HQDEOHG�� 6HULRXV�DODUP��FDQ�EH�HQDEOHG�� 6HULRXV�DODUP��FDQ�EH�HQDEOHG��
�� (YDSRUDWRU� IORZ� FRQWUROOHU� �FDQ�

EH�HQDEOHG��
(YDSRUDWRU� IORZ� FRQWUROOHU� �FDQ�
EH�HQDEOHG��

(YDSRUDWRU� IORZ� FRQWUROOHU� �FDQ�
EH�HQDEOHG��

(YDSRUDWRU� IORZ� FRQWUROOHU� �FDQ�
EH�HQDEOHG��

�� 5HPRWH�RQ�RII� � � �
�� 3XPS�FXW�RII� � � �
�� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK���
�� 2LO�GLIIHUHQWLDO����2LO�OHYHO��� 2LO�GLIIHUHQWLDO����2LO�OHYHO��� 2LO�GLIIHUHQWLDO����2LO�OHYHO��� 2LO�GLIIHUHQWLDO����2LO�OHYHO���
�� 3KDVH�PRQLWRU� 3KDVH�PRQLWRU��FDQ�EH�HQDEOHG�� 3KDVH�PRQLWRU��FDQ�EH�HQDEOHG�� 3KDVH�PRQLWRU��FDQ�EH�HQDEOHG��
�� 'RXEOH�VHWSRLQW� � � �
�� )DQ�FXW�RII���FLUFXLW���� )DQ�FXW�RII���FLUFXLW��� )DQ�FXW�RII���FLUFXLW���� )DQ�FXW�RII���FLUFXLW���
��� )DQ�FXW�RII���FLUFXLW��� )DQ�FXW�RII���FLUFXLW��� )DQ�FXW�RII���FLUFXLW��� )DQ�FXW�RII���FLUFXLW���
��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK���
��� &RPSUHVVRU�FXW�RII��� &RPSUHVVRU�FXW�RII��� &RPSUHVVRU�FXW�RII��� &RPSUHVVRU�FXW�RII���
�
$QDORJXH�LQSXWV�

&KLOOHU�XQLW�RQO\� �
Q� 81,7����0DVWHU�� 81,7����6ODYH�QR����� 81,7����6ODYH�QR����� 81,7����6ODYH�QR�����
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�
'LJLWDO�RXWSXWV�

&KLOOHU�RQO\� �
Q� 81,7����0DVWHU�� 81,7����6ODYH�QR����� 81,7����6ODYH�QR����� 81,7����6ODYH�QR�����
�� (YDSRUDW��FLUFXODWLRQ�SXPS�� � � �
�� /LQH�FRQWDFWRU�FRPS���� /LQH�FRQWDFWRU�FRPS���� /LQH�FRQWDFWRU�FRPS���� /LQH�FRQWDFWRU�FRPS����
�� 6WDU�FRQWDFWRU�FRPS���� 6WDU�FRQWDFWRU�FRPS���� 6WDU�FRQWDFWRU�FRPS���� 6WDU�FRQWDFWRU�FRPS����
�� 'HOWD�FRQWDFWRU�FRPS���� 'HOWD�FRQWDFWRU�FRPS���� 'HOWD�FRQWDFWRU�FRPS���� 'HOWD�FRQWDFWRU�FRPS����
�� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW���
�� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS���
�� &DSDFLW\�FRQWURO�FRPS��� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS���
�� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS���
�� /LTXLG�LQM��HFRQRPL]HU�RLO�FRROHU� /LTXLG�LQM��HFRQRPL]HU�RLO�FRROHU� /LTXLG�LQM��HFRQRPL]HU�RLO�FRROHU� /LTXLG�LQM��HFRQRPL]HU�RLO�FRROHU�
��� $QWLIUHH]H�KHDWHU� $QWLIUHH]H�KHDWHU� $QWLIUHH]H�KHDWHU� $QWLIUHH]H�KHDWHU�
��� *HQHUDO�DODUP�FXPXO�� *HQHUDO�DODUP�FXPXO�� *HQHUDO�DODUP�FXPXO�� *HQHUDO�DODUP�FXPXO��
��� &RQGHQ��FLUFXODWLRQ�SXPS�� � � �
��� � � � �
�
$QDORJXH�RXWSXWV�

&KLOOHU�RQO\� 0$&+,1(�7<3(�³�´�
Q� 81,7����0DVWHU�� 81,7����6ODYH�QR����� 81,7����6ODYH�QR����� 81,7����6ODYH�QR�����
�� � � � �
�� � � � �
�
�
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&+,//(5���+($7�3803�:,7+�*$6�5(9(56$/���0$&+,1(�7<3(�´�µ��
�
'LJLWDO�LQSXWV�

&KLOOHU���+HDW�SXPS�ZLWK�JDV�UHYHUVDO� �
Q� 81,7����0DVWHU�� 81,7����6ODYH�QR����� 81,7����6ODYH�QR����� 81,7����6ODYH�QR�����
�� 6HULRXV�DODUP��FDQ�EH�HQDEOHG�� 6HULRXV�DODUP��FDQ�EH�HQDEOHG�� 6HULRXV�DODUP��FDQ�EH�HQDEOHG�� 6HULRXV�DODUP��FDQ�EH�HQDEOHG��
�� (YDSRUDWRU� IORZ� FRQWUROOHU� �FDQ�

EH�HQDEOHG��
(YDSRUDWRU� IORZ� FRQWUROOHU� �FDQ�
EH�HQDEOHG��

(YDSRUDWRU� IORZ� FRQWUROOHU� �FDQ�
EH�HQDEOHG��

(YDSRUDWRU� IORZ� FRQWUROOHU� �FDQ�
EH�HQDEOHG��

�� 5HPRWH�RQ�RII� � � �
�� 3XPS�FXW�RII�HYDSRUDWRU� � � �
�� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK���
�� 2LO�GLIIHUHQWLDO����2LO�OHYHO��� 2LO�GLIIHUHQWLDO����2LO�OHYHO��� 2LO�GLIIHUHQWLDO����2LO�OHYHO��� 2LO�GLIIHUHQWLDO����2LO�OHYHO���
�� 3KDVH�PRQLWRU� 3KDVH�PRQLWRU��FDQ�EH�HQDEOHG�� 3KDVH�PRQLWRU��FDQ�EH�HQDEOHG�� 3KDVH�PRQLWRU��FDQ�EH�HQDEOHG��
�� 'RXEOH�VHWSRLQW� � � �
�� &RQGHQVHU�IORZ�FRQWUROOHU� )ORZ� FRQWUROOHU� FRQG�� �FDQ� EH�

HQDEOHG��
)ORZ� FRQWUROOHU� FRQG�� �FDQ� EH�
HQDEOHG��

)ORZ� FRQWUROOHU� FRQG�� �FDQ� EH�
HQDEOHG��

��� &RROLQJ���+HDWLQJ� � � �
��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK���
��� &RPSUHVVRU�FXW�RII��� &RPSUHVVRU�FXW�RII��� &RPSUHVVRU�FXW�RII��� &RPSUHVVRU�FXW�RII���
�
$QDORJXH�LQSXWV�

&KLOOHU���+HDW�SXPS�ZLWK�JDV�UHYHUVDO� �
Q� 81,7����0DVWHU�� 81,7����6ODYH�QR����� 81,7����6ODYH�QR����� 81,7����6ODYH�QR�����
�� ,QOHW�ZDWHU�WHPSHUDWXUH� � � �
�� 2XWOHW�ZDWHU�WHPS���� 2XWOHW�ZDWHU�WHPS���� 2XWOHW�ZDWHU�WHPS���� 2XWOHW�ZDWHU�WHPS����
�� ,QOHW�ZDWHU�WHPS��FRQG���� ,QOHW�ZDWHU�WHPS��FRQG���� ,QOHW�ZDWHU�WHPS��FRQG���� ,QOHW�ZDWHU�WHPS��FRQG����
�� 2XWOHW�ZDWHU�WHPS��FRQG���� 2XWOHW�ZDWHU�WHPS��FRQG���� 2XWOHW�ZDWHU�WHPS��FRQG���� 2XWOHW�ZDWHU�WHPS��FRQG����
�� 9ROWDJH���&XUUHQW���([WHUQDO�6HW� 9ROWDJH���&XUUHQW� 9ROWDJH���&XUUHQW� 9ROWDJH���&XUUHQW�
�� 6XSSO\�WHPS��FRPS���� 6XSSO\�WHPS��FRPS���� 6XSSO\�WHPS��FRPS���� 6XSSO\�WHPS��FRPS����
�� +LJK�SUHVV��WUDQVGXFHU�FLUFXLW��� +LJK�SUHVV��WUDQVGXFHU�FLUFXLW��� +LJK�SUHVV��WUDQVGXFHU�FLUFXLW��� +LJK�SUHVV��WUDQVGXFHU�FLUFXLW���
�� /RZ�SUHVV��WUDQVGXFHU�FLUFXLW��� /RZ�SUHVV��WUDQVGXFHU�FLUFXLW��� /RZ�SUHVV��WUDQVGXFHU�FLUFXLW��� /RZ�SUHVV��WUDQVGXFHU�FLUFXLW���
�
'LJLWDO�RXWSXWV�

&KLOOHU���+HDW�SXPS�ZLWK�JDV�UHYHUVDO� �
Q� 81,7����0DVWHU�� 81,7����6ODYH�QR����� 81,7����6ODYH�QR����� 81,7����6ODYH�QR�����
�� (YDSRUDW��FLUFXODWLRQ�SXPS� � � �
�� /LQH�FRQWDFWRU�FRPS���� /LQH�FRQWDFWRU�FRPS���� /LQH�FRQWDFWRU�FRPS���� /LQH�FRQWDFWRU�FRPS����
�� 6WDU�FRQWDFWRU�FRPS���� 6WDU�FRQWDFWRU�FRPS���� 6WDU�FRQWDFWRU�FRPS���� 6WDU�FRQWDFWRU�FRPS����
�� 'HOWD�FRQWDFWRU�FRPS���� 'HOWD�FRQWDFWRU�FRPS���� 'HOWD�FRQWDFWRU�FRPS���� 'HOWD�FRQWDFWRU�FRPS����
�� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW���
�� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS���
�� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS���
�� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS���
�� /LTXLG�LQM��HFRQRPL]HU�RLO�FRROHU� /LTXLG�LQM��HFRQRPL]HU�RLO�FRROHU� /LTXLG�LQM��HFRQRPL]HU�RLO�FRROHU� /LTXLG�LQM��HFRQRPL]HU�RLO�FRROHU�
��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU���
��� *HQHUDO�DODUP�FXPXO�� *HQHUDO�DODUP�FXPXO�� *HQHUDO�DODUP�FXPXO�� *HQHUDO�DODUP�FXPXO��
��� &RQGHQ��FLUFXODWLRQ�SXPS� � � �
��� ��ZD\�YDOYH�FLUFXLW��� ��ZD\�YDOYH�FLUFXLW��� ��ZD\�YDOYH�FLUFXLW��� ��ZD\�YDOYH�FLUFXLW���
�
$QDORJXH�RXWSXWV�

&KLOOHU���+HDW�SXPS�ZLWK�JDV�UHYHUVDO� �
Q� 81,7����0DVWHU�� 81,7����6ODYH�QR����� 81,7����6ODYH�QR����� 81,7����6ODYH�QR�����
�� � � � �
�� � � � �
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&DUHO�FRGH�������������UH������GDWHG���������� �

&+,//(5���+($7�3803�:,7+�:$7(5�5(9(56$/���0$&+,1(�7<3(�´�µ���
�
'LJLWDO�LQSXWV�

&KLOOHU���+HDW�SXPS�ZLWK�ZDWHU�UHYHUVDO� �
Q� 81,7����0DVWHU�� 81,7����6ODYH�QR����� 81,7����6ODYH�QR����� 81,7����6ODYH�QR�����
�� 6HULRXV�DODUP��FDQ�EH�HQDEOHG�� 6HULRXV�DODUP��FDQ�EH�HQDEOHG�� 6HULRXV�DODUP��FDQ�EH�HQDEOHG�� 6HULRXV�DODUP��FDQ�EH�HQDEOHG��
�� (YDSRUDWRU� IORZ� FRQWUROOHU� �FDQ�

EH�HQDEOHG��
(YDSRUDWRU� IORZ� FRQWUROOHU� �FDQ�
EH�HQDEOHG��

(YDSRUDWRU� IORZ� FRQWUROOHU� �FDQ�
EH�HQDEOHG��

(YDSRUDWRU� IORZ� FRQWUROOHU� �FDQ�
EH�HQDEOHG��

�� 5HPRWH�RQ�RII� � � �
�� 3XPS�FXW�RII�HYDSRUDWRU� � � �
�� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK���
�� 2LO�GLIIHUHQWLDO����2LO�OHYHO��� 2LO�GLIIHUHQWLDO����2LO�OHYHO��� 2LO�GLIIHUHQWLDO����2LO�OHYHO��� 2LO�GLIIHUHQWLDO����2LO�OHYHO���
�� 3KDVH�PRQLWRU� 3KDVH�PRQLWRU��FDQ�EH�HQDEOHG�� 3KDVH�PRQLWRU��FDQ�EH�HQDEOHG�� 3KDVH�PRQLWRU��FDQ�EH�HQDEOHG��
�� 'RXEOH�VHWSRLQW� � � �
�� &RQG�� IORZ� FRQWUROOHU� �FDQ� EH�

HQDEOHG��
&RQG�� IORZ� FRQWUROOHU� �FDQ� EH�
HQDEOHG��

&RQG�� IORZ� FRQWUROOHU� �FDQ� EH�
HQDEOHG��

&RQG�� IORZ� FRQWUROOHU� �FDQ� EH�
HQDEOHG��

��� &RROLQJ���+HDWLQJ� � � �
��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK���
��� &RPSUHVVRU�FXW�RII��� &RPSUHVVRU�FXW�RII��� &RPSUHVVRU�FXW�RII��� &RPSUHVVRU�FXW�RII���
�
$QDORJXH�LQSXWV�

&KLOOHU���+HDW�SXPS�ZLWK�ZDWHU�UHYHUVDO� �
Q� 81,7����0DVWHU�� 81,7����6ODYH�QR����� 81,7����6ODYH�QR����� 81,7����6ODYH�QR�����
�� ,QOHW�ZDWHU�WHPSHUDWXUH� � � �
�� 2XWOHW�ZDWHU�WHPS���� 2XWOHW�ZDWHU�WHPS���� 2XWOHW�ZDWHU�WHPS���� 2XWOHW�ZDWHU�WHPS����
�� ,QOHW�ZDWHU�WHPS��FRQG��� ,QOHW�ZDWHU�WHPS��FRQG��� ,QOHW�ZDWHU�WHPS��FRQG��� ,QOHW�ZDWHU�WHPS��FRQG���
�� 2XWOHW�ZDWHU�WHPS��FRQG���� 2XWOHW�ZDWHU�WHPS��FRQG���� 2XWOHW�ZDWHU�WHPS��FRQG���� 2XWOHW�ZDWHU�WHPS��FRQG����
�� 9ROWDJH���&XUUHQW���([WHUQDO�6HW� 9ROWDJH���&XUUHQW� 9ROWDJH���&XUUHQW� 9ROWDJH���&XUUHQW�
�� 6XSSO\�WHPS��FRPS���� 6XSSO\�WHPS��FRPS���� 6XSSO\�WHPS��FRPS���� 6XSSO\�WHPS��FRPS����
�� +LJK�SUHVV��WUDQVGXFHU�FLUFXLW��� +LJK�SUHVV��WUDQVGXFHU�FLUFXLW��� +LJK�SUHVV��WUDQVGXFHU�FLUFXLW��� +LJK�SUHVV��WUDQVGXFHU�FLUFXLW���
�� /RZ�SUHVV��WUDQVGXFHU�FLUFXLW��� /RZ�SUHVV��WUDQVGXFHU�FLUFXLW��� /RZ�SUHVV��WUDQVGXFHU�FLUFXLW��� /RZ�SUHVV��WUDQVGXFHU�FLUFXLW���
�
'LJLWDO�RXWSXWV�

&KLOOHU���+HDW�SXPS�ZLWK�ZDWHU�UHYHUVDO� �
Q� 81,7����0DVWHU�� 81,7����6ODYH�QR����� 81,7����6ODYH�QR����� 81,7����6ODYH�QR�����
�� (YDSRUDW��FLUFXODWLRQ�SXPS� � � �
�� /LQH�FRQWDFWRU�FRPS���� /LQH�FRQWDFWRU�FRPS���� /LQH�FRQWDFWRU�FRPS���� /LQH�FRQWDFWRU�FRPS����
�� 6WDU�FRQWDFWRU�FRPS���� 6WDU�FRQWDFWRU�FRPS���� 6WDU�FRQWDFWRU�FRPS���� 6WDU�FRQWDFWRU�FRPS����
�� 'HOWD�FRQWDFWRU�FRPS���� 'HOWD�FRQWDFWRU�FRPS���� 'HOWD�FRQWDFWRU�FRPS���� 'HOWD�FRQWDFWRU�FRPS����
�� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW���
�� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS���
�� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS���
�� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS��� &DSDFLW\�FRQWURO���FRPS���
�� /LTXLG�LQM��HFRQRPL]HU�RLO�FRROHU� /LTXLG�LQM��HFRQRPL]HU�RLO�FRROHU� /LTXLG�LQM��HFRQRPL]HU�RLO�FRROHU� /LTXLG�LQM��HFRQRPL]HU�RLO�FRROHU�
��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU���
��� *HQHUDO�DODUP� *HQHUDO�DODUP� *HQHUDO�DODUP� *HQHUDO�DODUP�
��� &LUFXODWLRQ�SXPS�&RQGHQ�� � � �
��� ��ZD\�YDOYH� ��ZD\�YDOYH�� ��ZD\�YDOYH� ��ZD\�YDOYH�
�
$QDORJXH�RXWSXWV�

&KLOOHU���+HDW�SXPS�ZLWK�ZDWHU�UHYHUVDO� �
Q� 81,7����0DVWHU�� 81,7����6ODYH�QR����� 81,7����6ODYH�QR����� 81,7����6ODYH�QR�����
�� � � � �
�� � � � �
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&DUHO�FRGH�������������UH������GDWHG���������� �

5HJXODWLRQ�
�

,QOHW�WHPSHUDWXUH�UHJXODWLRQ�
,QSXWV�XVHG��
• ,QOHW�WHPSHUDWXUH�
2XWSXWV�XVHG��
• $OO�WKH�FRPSUHVVRUV�DQG�WKHLU�FRQQHFWHG�FDSDFLW\�FRQWURO�
3DUDPHWHUV�XVHG��
• 5HJXODWLRQ�VHWSRLQW�
• 3URSRUWLRQDO�EDQG�IRU�LQOHW�UHJXODWLRQ��
• 7\SH�RI�UHJXODWLRQ��SURSRUWLRQDO�RU�SURSRUWLRQDO���LQWHJUDO��
• ,QWHJUDWLRQ�WLPH��LI�SURSRUWLRQDO���LQWHJUDO�UHJXODWLRQ�HQDEOHG��
• 7LPH�EHWZHHQ�VWDUW�XS�DQG�WKH�ILUVW�FDSDFLW\�FRQWURO�
• 7LPH�EHWZHHQ�WKH�ILUVW�DQG�WKH�VHFRQG�FDSDFLW\�FRQWURO��
• 7LPH�EHWZHHQ�WKH�VHFRQG�DQG�WKH�WKLUG�FDSDFLW\�FRQWURO��
• 7LPH�EHWZHHQ�WKH�WKLUG�DQG�IRXUWK�FDSDFLW\�FRQWURO��
• 7\SH�RI�XQLW�
• 7RWDO�QXPEHU�RI�FRPSUHVVRUV�
• 1XPEHU�RI�FDSDFLW\�FRQWUROV�
�

&$3$&,7<�&21752/�67(36�
�
7KH�PDQDJHPHQW�RI�WKH�FDSDFLW\�FRQWURO�VWHS�IRUHVHHV�WKH�FRQWURO�RI���VWHSV��DW�PRVW��ZLWK�FRQILJXUDEOH�ORJLF�WKURXJK���RXWOHW�UHOD\V��
7KH�SURJUDP�E\�GHIDXOW�SUH�VHWV�WKH�IROORZLQJ�FRQILJXUDWLRQ���
�
�
• 'HIDXOW�FRQILJXUDWLRQ��
�
�

/2$'�,1��� 62/(12,'�$� 62/(12,'�%� 62/(12,'�&�
����� &/26('� &/26('� &/26('�
���� &/26('� 23(1� &/26('�
���� &/26('� &/26('� 23(1�

�����6WDUW�� 23(1� &/26('� &/26('�
�
,W� LV�SRVVLEOH� WR�FKDQJH�ERWK�WKH�QXPEHU�RI�FDSDFLW\�FRQWURO�VWHSV�DQG�WKH� ORJLF�RI�VWDUWLQJ�XS�WKH�UHOD\V�DFWLQJ�XSRQ�WKH�GHGLFDWHG�VFUHHQV��7KH�
VHWWLQJ�RQ�WKH�PDVWHU�ERDUG�LV�YDOLG�IRU�HDFK�RI�WKH�VKDSHG�VODYH�ERDUG��
�
• ([DPSOH�RI�FRQILJXUDWLRQ��
�

/2$'�,1��� 62/(12,'�$� 62/(12,'�%� 62/(12,'�&�
����� &/26('� &/26('� &/26('�
���� 23(1� 23(1� &/26('�
���� 23(1� &/26('� 23(1�
���� &/26('� 23(1� 23(1�

�
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&DUHO�FRGH�������������UH������GDWHG���������� ��

'HVFULSWLRQ�RI�WKH�ZRUNLQJ�RI�WKH�FDSDFLW\�FRQWURO�VWHS�LQ�FDVH�RI���FRPSUHVVRUV�ZLWK���VWHSV�RI�FDSDFLW\�FRQWURO��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
$OO�WKH�FRPSUHVVRUV�DQG�WKH�FRQQHFWHG�FDSDFLW\�FRQWURO�VWHSV�ZLOO�EH�SRVLWLRQHG�SURSRUWLRQDOO\�LQ�WKH�EDQG��7KH�LQFUHDVLQJ�YDOXHV�RI�WKH�WHPSHUDWXUH�
ZLOO�FDXVH�WKH�VXEVHTXHQW�VWDUWLQJ�XS�RI�WKH�UHJXODWLRQ�VWHSV��(DFK�VWHS�ZLOO�EH�LQVHUWHG�LQ�DFFRUGDQFH�ZLWK�WKH�WLPH�ODJV�VHW�XS��
�
�
*UDSK�RI�WKH�WLPLQJV�RI�WKH�FDSDFLW\�FRQWURO�ZLWK���VWHSV��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
5HFRPPHQGHG�WLPLQJV��
�
7�������VHFRQGV�DUH�UHTXLUHG�WR�UHDFK�WKH�FRQGLWLRQV�RI�����RI�WKH�WRWDO�ORDG��
7����%ULQJ�WKH�FRPSUHVVRU�WR�����IRU�DERXW���RU���PLQXWHV��
7����%ULQJ�WKH�FRPSUHVVRU�WR�����IRU�IXUWKHU���RU���PLQXWHV��
7����$ERXW���PLQXWHV�DUH�UHTXLUHG�WR�EULQJ�WKH�FRPSUHVVRU�WR�IXOO�ORDG��
�
�

5HJXODWLRQ�
VHWSRLQW�

,QOHW�
�WHPSHUDWXUH�

&��
3�� 3��3�� 3�� 3��3�� 3��3��3��3�� 3�� 3��

&�� &��&��

3URSRUWLRQDO�EDQG�

7��

7��

7��

����

����

����

�����

7��
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2XWOHW�WHPSHUDWXUH�UHJXODWLRQ�
�

&$3$&,7<�&21752/�67(3�
�
8VHG�LQSXWV���
• 2XWOHW�WHPSHUDWXUH�
8VHG�RXWSXWV���
• &RPSUHVVRUV�
• &DSDFLW\�FRQWURO�VWHS�VROHQRLGV��
8VHG�SDUDPHWHUV��
• 5HJXODWLRQ�VHWSRLQW�
• 1HXWUDO�]RQH�IRU�RXWOHW�UHJXODWLRQ�
• 6WHS�DFWLYDWLRQ�WLPH�
• 6WHS�GHDFWLYDWLRQ�WLPH�
• 0LQLPXP�OLPLW�RI�RXWOHW�WHPSHUDWXUH��LW�VZLWFKHV�RII�DOO�WKH�FRPSUHVVRUV�ZLWKRXW�UHVSHFWLQJ�WKH�GHDFWLYDWLRQ�WLPH��
• 0D[LPXP�OLPLW�RI�RXWOHW�WHPSHUDWXUH��LW�VZLWFKHV�RII�DOO�WKH�FRPSUHVVRUV�ZLWKRXW�UHVSHFWLQJ�WKH�GHDFWLYDWLRQ�WLPH��
�
�
2XWOHW�WHPSHUDWXUH�UHJXODWLRQ�GLDJUDP��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
2Q�WKH�EDVLV�RI�WKH�VHW�XS�YDOXHV�RI�WKH�VHW�SRLQW�DQG�WKH�EDQG�D�QHXWUDO�]RQH�RI�WHPSHUDWXUH�LV�ORFDWHG��7HPSHUDWXUH�YDOXHV�EHWZHHQ�WKH�VHWSRLQW�
DQG�WKH�VHWSRLQW���EDQG�ZRQ¶W�FDXVH�DQ\�VWDUW�XS�RU�VKXWGRZQ�RI�WKH�FRPSUHVVRUV��
7HPSHUDWXUH�YDOXHV�KLJKHU�WKDQ�WKH�VHWSRLQW���EDQG�ZLOO�FDXVH�WKH�VWDUW�XS�RI�WKH�FRPSUHVVRUV��
7HPSHUDWXUH�YDOXHV�ORZHU�WKDQ�WKH�VHWSRLQW�ZLOO�FDXVH�WKH�VKXWGRZQ�RI�WKH�FRPSUHVVRUV��
�
�
$FWLYDWLRQ�RI�WKH�FRPSUHVVRUV��RXWOHW�WHPSHUDWXUH�KLJKHU�WKDQ�SRLQW�%��LQ�WKH�FDVH�RI���FRPSUHVVRUV�ZLWK���VWHSV�RI�FDSDFLW\�FRQWURO�HDFK��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

2XWOHW��
WHPSHUDWXUH�

3RLQW�%�

7LPH�

&��

5HJXODWLRQ�
VHWSRLQW�

,QOHW�
WHPSHUDWXUH�

UHTXHVW�
IRU��FRPSUHVVRU

VKXW�GRZQ

UHTXHVW��
IRU��FRPSUHVVRU�
VWDUW�XS�

6HWSRLQW� 2XWOHW��
WHPSHUDWXUH�

'HDG�EDQG�

'HDG�]RQH�

3RLQW�%�3RLQW�$�

3��3�� 3��3�� 3�� 3��3�� 3�� 3��
&�� &��&��

3URSRUWLRQDO�EDQG�
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:KLOH�WKH�WHPSHUDWXUH�LV�KLJKHU�WKDQ�SRLQW�%�WKH�FRPSUHVVRUV�DUH�DFWLYDWHG�ZLWK�D�GHOD\�EHWZHHQ�RQH�DFWLYDWLRQ�DQG�WKH�QH[W�HTXDO�WR�WKH�SDUDPHWHU�
³GHOD\�EHWZHHQ�VWDUW�XSV�LQ�QHXWUDO�]RQH´��
�
'HDFWLYDWLRQ�RI�WKH�FRPSUHVVRUV��RXWOHW�WHPSHUDWXUH�ORZHU�WKDQ�SRLQW�$��LQ�WKH�FDVH�RI���FRPSUHVVRUV�ZLWK�FDSDFLW\�FRQWURO�RI���VWHSV�HDFK��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
:KHQ� WKH� WHPSHUDWXUH� LV� ORZHU� WKDQ�SRLQW�%�� WKH�FRPSUHVVRUV�DUH�GHDFWLYDWHG��ZLWK�D�GHOD\�EHWZHHQ�RQH�GHDFWLYDWLRQ�DQG�WKH�QH[W�HTXDO� WR� WKH�
SDUDPHWHU�³GHOD\�EHWZHHQ�VKXW�GRZQV�LQ�GHDG�]RQH´��
�
�
,I� WKH� WHPSHUDWXUH� IDOOV� EHORZ� WKH� PLQLPXP� OLPLW� RI� WKH� IRUFHG� VKXWGRZQ� VHW� XS� E\� WKH� VFUHHQ�� WKH� FRPSUHVVRUV� DUH� VKXW� GRZQ�� HYHQ� LI� WKH�
FRUUHVSRQGLQJ�WLPHV�KDYH�QRW�HODSVHG��WKLV�FRQWURO�LV�IHDWXUHG�WR�DYRLG�WKH�DFWLYDWLRQ�RI�WKH�DQWLIUHH]H�DODUP���
�
�

0$1$*(0(17�2)�7+(�),567�67$*(�2)�&$3$&,7<�&21752/�67(3�
�
7KH�ILUVW�VWDJH�RI�FDSDFLW\�FRQWURO�KDV�LWV�RZQ�VSHFLILF�PDQDJHPHQW��GXH�WR�WKH�UHTXLUHPHQWV�RI�WKH�FRPSUHVVRU�ZKHQ�ZRUNLQJ�DW�ORZ�SRZHU��
7KH�PDQDJHPHQW�GLIIHUV�ZKHWKHU� WKH�FRPSUHVVRU� LV� LQ� WKH�VWDUW�XS�RU�VKXWGRZQ�SKDVH��DQG� LQ�ERWK�FDVHV�LW� LV�QRW�DOORZHG�WR�ZRUN�DW�����IRU�DQ�
H[WHQGHG�SHULRG��

• 6WDUW�XS��LI�WKH�FRPSUHVVRU�GRHV�QRW�UHFHLYH�D�WHPSHUDWXUH�UHTXHVW�WR�SDVV�WR�WKH�VHFRQG�VWDJH�RI�FDSDFLW\�FRQWURO��WKH�VRIWZDUH�IRUFHV�WKLV�
SDVVDJH�DIWHU�D�WLPH�ZKLFK�FDQ�EH�VHW�RQ�WKH�VFUHHQ��

• 6KXW�GRZQ��,I�WKH�WHPSHUDWXUH�UHTXHVW�VWRSV�DW�WKH�ILUVW�FDSDFLW\�FRQWURO��WKH�FRPSUHVVRU�LV�VKXW�GRZQ�DXWRPDWLFDOO\�DIWHU�D�WLPH�ZKLFK�FDQ�EH�
VHW��DQG�ZKLFK�LV�WKH�VDPH�DV�WKH�SUHYLRXV�RQH��

�
7KLV�FRQWURO�FDQ�EH�HQDEOHG�RQ�WKH�VFUHHQ��ZKHQ� LW� LV�QRW�HQDEOHG��QRUPDO�RSHUDWLRQ�ZLOO�RFFXU�� WKDW� LV� WKH�FRPSUHVVRU�ZLOO�ZRUN�DFFRUGLQJ�WR�WKH�
WHPSHUDWXUH�UHTXHVW��WKXV�WKHRUHWLFDOO\�LI�GXH�WR�D�SUREOHP�WKH�UHTXHVW�VWRSV�DW������WKH�FRPSUHVVRU�ZLOO�EH�DEOH�WR�ZRUN�DW�WKLV�OHYHO�IRU�DQ�LQGHILQLWH�
SHULRG��
�

2XWOHW��
WHPSHUDWXUH�

5HJXODWLRQ�
VHWSRLQW�

,QOHW�
�WHPSHUDWXUH�

&��
3��3�� 3��3�� 3��3��3�� 3�� 3��

&�� &��&��

3URSRUWLRQDO�EDQG�

7LPH�

3RLQW�$�PLQLPXP��
FRPSUHVVRU�RII�OLPLW�
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02'8/$7,1*�&$3$&,7<�&21752/��
�
8VHG�LQSXWV��
• 2XWOHW�WHPSHUDWXUH�
8VHG�SDUDPHWHUV��
• 5HJXODWLRQ�VHWSRLQW�
• 1HXWUDO�]RQH�IRU�RXWOHW�UHJXODWLRQ�
• 1HXWUDO�]RQH�IRU�PRGXODWLQJ�FDSDFLW\�FRQWURO��
• 1HXWUDO�EDQG�
• ,PSXOVH�SHULRG�
• 0LQLPXP�GXUDWLRQ�RI�WKH�LPSXOVH�IRU�VROHQRLG���
• 0D[LPXP�GXUDWLRQ�RI�WKH�LPSXOVH�IRU�VROHQRLG���
• 0LQLPXP�GXUDWLRQ�RI�WKH�LPSXOVH�IRU�VROHQRLG���
• 0D[LPXP�GXUDWLRQ�RI�WKH�LPSXOVH�IRU�VROHQRLG���
• (QDEOLQJ�RI�FRQWLQXRXV�SRZHU�LQFUHDVH�
• )RUFH�21�WLPH�RI�VROHQRLGV�EHIRUH�FRPSUHVVRU�VWDUW�XS�
8VHG�RXWSXWV��
• 'LJLWDO�RXWSXW�QR����IRU�VROHQRLG���
• 'LJLWDO�RXWSXW�QR����IRU�VROHQRLG���
�

2SHUDWLQJ�GHFVULSWLRQ�
�
7KH�PRGXODWLQJ� FDSDFLW\� FRQWURO� XVHV� �� VROHQRLGV�� WKDQNV� WR�ZKLFK� LW� FRQWUROV� WKH� FRPSUHVVRU� VFUHZ�XQORDGHU� YDOYH� DQG� DV� D� FRQVHTXHQFH� LWV�
SRZHU�� 7KH� FRQWURO� LV�SHUIRUPHG�XVLQJ� WKH�RXWOHW� WHPSHUDWXUH��7KH� ORJLF�RI� WKH� WZR�VROHQRLGV�FDQ�EH�VHW�RQ� WKH�VFUHHQ�� WKH� IROORZLQJ� WDEOH�
VKRZV�WKH�GHIDXOW�FRQILJXUDWLRQ��
�
�

62/(12,'��� 62/(12,'��� &2035(6625�%(+$9,285�
$OZD\V�21� $OZD\V�21� &RPSUHVVRU�MXVW�VWDUWHG�RU�LQ�IRUFHG�SRZHU�GHFUHDVH�

21� $OZD\V�21� 0RGXODWHG�SRZHU�GHFUHDVH�
$OZD\V�2))� $OZD\V�21� 1HXWUDO�]RQH�ZLWK�V\VWHP�LQ�SDXVH�
$OZD\V�2))� 2))� 0RGXODWHG�SRZHU�LQFUHDVH�

�
�
$OZD\V�21� �6ROHQRLG�LV�DOZD\V�21��QRW�PRGXODWLQJ��
$OZD\V�2))� �6ROHQRLG�LV�DOZD\V�2))��QRW�PRGXODWLQJ��
21� �6ROHQRLG�PRGXODWHV�ZLWK�WHQGHQF\�WR�DOZD\V�21�VWDWXV�
2))� �6ROHQRLG�PRGXODWHV�ZLWK�WHQGHQF\�WR�DOZD\V�2))�VWDWXV��
�
�
7KH�IROORZLQJ�JUDSK�VKRZV�WKH�RSHUDWLRQ�RI�WKH�FDSDFLW\�FRQWURO�VROHQRLGV��ZKLFK�PRYH�WKH�FRPSUHVVRU�XQORDGHU�YDOYH�XVLQJ�LPSXOVHV�RI�LQFUHDVLQJ�
RU�GHFUHDVLQJ�GXUDWLRQ��GHSHQGLQJ�RQ�ZKHWKHU�V\VWHP�LV�LQ�WKH�LQFUHDVH�RU�GHFUHDVH�SRZHU�]RQH���
7KH� RQO\� WHPSHUDWXUH� GDWD�� ZKLFK� PXVW� EH� HQWHUHG� E\� WKH� XVHU�� LV� WKH� QHXWUDO� ]RQH� ZLWKLQ� WKH� QRUPDO� RXWOHW� UHJXODWLRQ� EDQG�� WKH� VRIWZDUH�
DXWRPDWLFDOO\�FDOFXODWHV�WKH�RWKHU�EDQGV��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

$� %�
�VHWSRLQW��

&� '�

'HDG�EDQG�IRU�RXWOHW�UHJXODWLRQ�

6WRS�FRPS�FRQ�
GHDG�EDQG�UHJ�

0RGXODWHG�
GHFUHDVH 'HDG�EDQG�

0RGXODWHG�
LQFUHDVH

(�

,PSXOVH�GXUDWLRQ�
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0RGXODWLQJ�FDSDFLW\�FRQWURO�VWHS�RSHUDWLRQ�LQ�DFFRUGDQFH�ZLWK�WKH�SRLQWV�RQ�WKH�JUDSK��
7KH�FRPSUHVVRUV�DUH�WXUQHG�RQ�ZKHQ�WKH�WHPSHUDWXUH�LV�DERYH�WKDW�RI�WKH�QRUPDO�RXWOHW�UHJXODWLRQ�QHXWUDO�]RQH��VHWSRLQW���EDQG���
$V�D�FRQVHTXHQFH��WKH�FRPSUHVVRUV�ZLOO�VWDUW�ZRUNLQJ�DIWHU�SRLQW�(��DQG�WKH�LQFUHDVH�LPSXOVHV�ZLOO�KDYH�WKH�PD[LPXP�GXUDWLRQ��
�
�
$W�WKH�VWDUW�XS�RI�WKH�FRPSUHVVRU�WKH�H[KDXVW�LV�IRUFHG�IRU�D�WLPH�WKDW�FDQ�EH�VHW�XS��
�
�
7HPSHUDWXUH�KLJKHU�WKDQ�SRLQW�(��WKH�VWDUW�XS�RI�WKH�FRPSUHVVRUV���
7KH�VWDUW�XS�RI�WKH�FRPSUHVVRUV�LV�FRQWUROOHG�E\�WKH�YDOXHV�RI�WKH�WHPSHUDWXUH�WKH�RXWOHW�RI�WKH�ZDWHU��7KH\�VWDUW�XS�LQ�VHTXHQFH�DW�LQWHUYDOV�RI�WLPH��
ZKLFK�FDQ�EH�VHW��DQG�PRGXODWLQJ�WKH�SRZHU�ZLWK�LPSXOVHV�RI�PD[LPXP�GXUDWLRQ��$IWHU�WKLV�VORW��WKH�FRPSUHVVRU�UHDFKHV�WKH�PD[LPXP�RI�LWV�SRZHU�
DQG��DV�D�FRQVHTXHQFH��HDFK�PDFKLQH�ZLOO�JR�RQ�ZRUNLQJ�DW�WKH�UHDFKHG�SRZHU��
�
7HPSHUDWXUH�EHWZHHQ�'�DQG�(��PRGXODWHG�LQFUHDVH�]RQH���
,Q�WKLV�EDQG�RI�WHPSHUDWXUH�WKH�LQFUHDVH�LQ�SRZHU�LV�PRGXODWHG�RQO\�IRU�WKH�ODVW�FRPSUHVVRU�RQ��IRU�DQ�LQGHILQLWH�WLPH��XQOHVV�LW�KDV�UHDFKHG�WKH�IXOO�
FDSDFLW\��7KH�RWKHU�FRPSUHVVRUV�FRQWLQXH�RSHUDWLQJ�DW�WKH�UHDFKHG�ZRUNLQJ�SRZHU��7KH�GXUDWLRQ�RI�WKH�PRGXODWLRQ�LPSXOVHV�ZLOO�YDU\�LQ�DFFRUGDQFH�
ZLWK�WKH�YDULDELOLW\�RI�WKH�WHPSHUDWXUH��
�
7HPSHUDWXUH�EHWZHHQ�'�DQG�&��QHXWUDO�]RQH���
,Q�WKH�QHXWUDO�]RQH��WKH�FRPSUHVVRUV�VWD\�LQ�VWDQG�E\�DQG�FRQWLQXH�RSHUDWLQJ�DW�WKH�SUHYLRXVO\�UHDFKHG�SRZHU��
�
7HPSHUDWXUH�EHWZHHQ�&�DQG�%��PRGXODWHG�GHFUHDVH�]RQH���

• :LWK�WKH�URWDWLRQ�RI� WKH�FRPSUHVVRUV��DOO�WKH�FRPSUHVVRUV�JR�WR�WKH�VWDQG�E\�SRVLWLRQ�H[FHSW�WKH�ILUVW�RQH�WKDW�LV�RQ�DQG�ZKLFK�ZLOO�
VWDUW�PRGXODWLQJ�GHFUHDVLQJ�ZLWK�LPSXOVHV�ZKRVH�GXUDWLRQ�LQFUHDVH�DV�WKH�WHPSHUDWXUH�IDOOV��

• :LWKRXW�WKH�URWDWLRQ�RI�WKH�FRPSUHVVRUV��DOO�FRPSUHVVRUV�JR�WR�WKH�VWDQG�E\�SRVLWLRQ�H[FHSW�WKH�ODVW�RQH�ZKLFK�LV�RQ�DQG�ZKLFK�ZLOO�
VWDUW�PRGXODWLQJ�GHFUHDVLQJ�ZLWK�LPSXOVHV�ZKRVH�GXUDWLRQ�LQFUHDVH�DV�WKH�WHPSHUDWXUH�IDOOV��

�
7HPSHUDWXUH�ORZHU�WKDQ�SRLQW�%��VKXW�GRZQ�RI�WKH�FRPSUHVVRU����
:KHQ�WKH�WHPSHUDWXUH�IDOOV�EHORZ�SRLQW�%��UHJXODWLRQ�VHWSRLQW��WKH�FRPSUHVVRUV�EHJLQ�GHFUHDVHG�PRGXODWLRQ�ZLWK�LPSXOVHV�RI�PD[LPXP�GXUDWLRQ��
WKH�HIIHFWLYH�VKXW�GRZQ�RFFXUV�ZLWK�DQ�LQWHUYDO�RI�WLPH�ZKLFK�FDQ�EH�VHW��DQG�DIWHU�ZKLFK�LW�LV�DVVXPHG�WKDW�WKH�FRPSUHVVRU�LV�DW�PLQLPXP�SRZHU��
�
�

'HVFULSWLRQ�RI�RSHUDWLRQ�LQ�DFFRUGDQFH�ZLWK�YDULDWLRQV�LQ�WHPSHUDWXUH�
�
• $V� WKH� WHPSHUDWXUH� ULVHV�� :KHQ� WKH� RXWOHW� WHPSHUDWXUH� ULVHV� DERYH� SRLQW� (�� WKH� ILUVW� FRPSUHVVRU� LV� WXUQHG� RQ�� DQG� EHJLQV� LQFUHDVLQJ�

PRGXODWLRQ�ZLWK�PD[LPXP�LPSXOVH�GXUDWLRQ��3URYLGHG�WKDW�WKH�WHPSHUDWXUH�UHPDLQV�DERYH�SRLQW�(��WKH�LQFUHDVH�ZLOO� ODVW�IRU�D�VHW�WLPH��DW�WKH�
HQG�RI�ZKLFK�WKH�VRIWZDUH�DVVXPHV�WKDW�WKH�FRPSUHVVRU�LV�ZRUNLQJ�DW�IXOO�FDSDFLW\��
$W�WKLV�SRLQW��WKH�VHFRQG�FRPSUHVVRU�LV�UHTXLUHG�WR�EH�WXUQHG�RQ�DQG�ZLOO�ZRUN�LQ�DFFRUGDQFH�ZLWK�WKH�PHWKRG�GHVFULEHG�DERYH��ZKLOH�WKH�ILUVW�
FRPSUHVVRU�JRHV�WR�VWDQG�E\��DW�WKH�UHDFKHG�SRZHU��LQ�WKHRU\��������,I�WKH�WHPSHUDWXUH�UHPDLQV�DERYH�SRLQW�(�WKH�VRIWZDUH�ZLOO�WXUQ�RQ�DOO�IRXU�
FRPSUHVVRUV�JUDGXDOO\��

�
• $V�WKH�WHPSHUDWXUH�IDOOV��6XSSRVH�WKDW�DOO�FRPSUHVVRUV�DUH�RQ�DQG�ZRUNLQJ�DW�IXOO�FDSDFLW\��:KHQ�WKH�RXWOHW�WHPSHUDWXUH�IDOOV�WR�WKH�PRGXODWHG�

LQFUHDVH�]RQH��QRWKLQJ�KDSSHQV��DV�WKH�FRPSUHVVRUV�DUH�ZRUNLQJ�DW�IXOO�FDSDFLW\�DQG�WKXV�QR�LQFUHDVH�FDQ�EH�PDGH���
,I� WKH� WHPSHUDWXUH� NHHSV� RQ� IDOOLQJ� LW�ZLOO� SDVV� WKURXJK� WKH� QHXWUDO� ]RQH�ZKHUH� WKH� FRPSUHVVRUV�ZLOO� NHHS� WKH�RSHUDWLRQ� LQ� VWDQG�E\��XQWLO� LW�
UHDFKHV�WKH�PRGXODWHG�GHFUHDVH�]RQH���
,Q�WKLV�]RQH��WKH�ILUVW�RU�WKH�ODVW�FRPSUHVVRU�RQ��DFFRUGLQJ�WR�URWDWLRQ��ZLOO�EHJLQ�GHFUHDVLQJ�PRGXODWLRQ��7KH�GHFUHDVH�SKDVH�ZLOO�ODVW�IRU�D�WLPH�
ZKLFK�FDQ�EH�VHW��DW�WKH�HQG�RI�ZKLFK�WKH�FRPSUHVVRUV�VXSSRVHG�WR�EH�FRPSOHWHO\�XQORDGHG��DQG�DV�D�FRQVHTXHQFH�ZLOO�EH�VKXW�GRZQ��7KHQ��
WKH�QH[W�FRPSUHVVRU�ZLOO�EH�VKXWGRZQ��ZLWK�PD[LPXP�GXUDWLRQ�RI�WKH�GHFUHDVLQJ�LPSXOVHV���
,I�WKH�WHPSHUDWXUH�UHPDLQV�ORZ��DOO�WKH�FRPSUHVVRUV�ZLOO�EH�VKXWGRZQ�JUDGXDOO\��LQ�DFFRUGDQFH�ZLWK�WKH�PHWKRG�GHVFULEHG�DERYH��

�
• 6SHFLILF�FDVHV��

�D���6XSSRVH�WKDW�WKH�WHPSHUDWXUH�LV�DERYH�SRLQW�(�DQG�RQH�RI�WKH�FRPSUHVVRUV�LV�LQ�WKH�LQFUHDVH�SKDVH��,I�WKH�WHPSHUDWXUH�IDOOV�WR� WKH�
PRGXODWHG�LQFUHDVH�]RQH��WKH�FRPSUHVVRU��ZKLFK�GLG�QRW�UHDFK�WKH�IXOO�FDSDFLW\��ZLOO�FRQWLQXH�WR�LQFUHDVH�LWV�SRZHU�ZLWK�LPSXOVHV�RI�
YDU\LQJ�DQG�QR�ORQJHU�IL[HG�GXUDWLRQ��,I�WKH�WHPSHUDWXUH�FRQWLQXHV�WR�IDOO��LW�ILUVW�HQWHUV�WKH�GHDG�]RQH��ZKHUH�DOO�FRPSUHVVRUV�JR�WR�
WKH� VWDQG�E\� SRVLWLRQ�� WKHQ� WKH�PRGXODWHG� GHFUHDVH� ]RQH��ZKHUH� WKH�SDUWLDOO\� ORDGHG�FRPSUHVVRU�ZLOO� VWDUW� WR�GHFUHDVH� LQ�SRZHU��
2QFH�RII��WKH�RWKHU�FRPSUHVVRUV�ZLOO�EH�VKXW�GRZQ��DV�DOUHDG\�GHVFULEHG��

�E���6XSSRVH�WKDW�WKH�WHPSHUDWXUH�LV�LQ�WKH�PRGXODWHG�GHFUHDVH�]RQH��DQG�WKDW�D�FRPSUHVVRU�LV�LQ�WKH�GHFUHDVH�SKDVH��,I�WKH�WHPSHUDWXUH�
ULVHV�TXLFNO\�DERYH�SRLQW�(�� WKDW�FRPSUHVVRU�ZLOO�EHJLQ� WR� LQFUHDVH�HYHQ� LI� LW�KDG� ILUVW� UHDFKHG� WKH�PD[LPXP�ZRUNLQJ�SRZHU��DV�D�
PDWWHU�RI�IDFW��WKH�LQFUHDVH�WLPH�LV�UHVHW��
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7KH�IROORZLQJ�FDQ�EH�VHW�LQ�WKH�SURJUDP��VFUHHQV��
• 2XWOHW�UHJXODWLRQ�VHWSRLQW��8VHU�PHQX��➔�3RLQW�%��
• 2XWOHW�UHJXODWLRQ�QHXWUDO�]RQH��8VHU�PHQX��➔�EHWZHHQ�%�DQG�(�
• 0RGXODWLQJ�FDSDFLW\�FRQWURO�QHXWUDO�]RQH��8VHU�PHQX��➔�EHWZHHQ�&�DQG�'�
• 6ROHQRLG�FRQILJXUDWLRQ�IRU�WKH�VWDQG�E\�SKDVH�
• 6ROHQRLG�FRQILJXUDWLRQ�IRU�WKH�LQFUHDVH�SKDVH�
• 6ROHQRLG�FRQILJXUDWLRQ�IRU�WKH�GHFUHDVH�SKDVH�
• ,PSXOVH�SHULRG��0DQXIDFWXUHU�PHQX��
• 0D[LPXP�DQG�PLQLPXP�GXUDWLRQ�RI�WKH�LPSXOVHV�RQ�VROHQRLGV���DQG����0DQXIDFWXUHU�PHQX��
• )RUFLQJ�WLPH�IRU�VROHQRLGV�21�DW�WKH�FRPSUHVVRU�VWDUW�XS��0DQXIDFWXUHU�PHQX���

�

�
�
�
�
�
�
�
�
�
�
�

7KH�0$67(5�FRQWUROV�WKH�UHDO�VWDUW�XS�DQG�VKXWGRZQ�RI�WKH�FRPSUHVVRUV��ZLWK�WKH�FRUUHVSRQGLQJ�URWDWLRQ��WKURXJK�WKH�QRUPDO�RXWOHW�UHJXODWLRQ��WKH�
W\SH�RI�PDQDJHPHQW�GHVFULEHG�KHUH�LQYROYHV�HDFK�6/$9(��DQG�FRQWUROV�WKH�PRGXODWLRQ�RI�WKH�SRZHU�RI�WKH�FRUUHVSRQGLQJ�FRPSUHVVRU��
�

5HJXODWLRQ�RI�ZDWHU�ZDWHU�XQLWV�RQO\�FKLOOHU�
 
8VHG�LQSXWV���
• (YDSRUDWRU�LQOHW�ZDWHU�WHPS��%��
• (YDSRUDWRU�RXWOHW�ZDWHU�WHPS��%��
• &RQGHQVHU�LQOHW�ZDWHU�WHPS��%��
• &RQGHQVHU�RXWOHW�ZDWHU�WHPS��%��
8VHG�RXWSXWV���
• &RPSUHVVRUV�
• &DSDFLW\�FRQWURO�VROHQRLGV�
8VHG�SDUDPHWHUV���
• W\SH�RI�XQLW�
�

2SHUDWLQJ�GHVFULSWLRQ���
7KH� LQOHW�RU�RXWOHW� WHPSHUDWXUH�RI� WKH�HYDSRUDWRU�FRQWUROV� WKH�DFWLYDWLRQ�RI� WKH�FRPSUHVVRUV��6LQFH� WKHUH�DUH�QR�IDQV�WKH�FRQGHQVHU� LV�FRROHG�E\�
ZDWHU��
�

5HJXODWLRQ�RI�ZDWHU�ZDWHU�FKLOOHU�XQLWV�ZLWK�JDV�UHYHUVDO�KHDW�SXPS�
 
8VHG�LQSXWV���
• (YDSRUDWRU�LQOHW�ZDWHU�WHPS��%��
• (YDSRUDWRU�RXWOHW�ZDWHU�WHPS��%��
• &RQGHQVHU�LQOHW�ZDWHU�WHPS��%��
• &RQGHQVHU�RXWOHW�ZDWHU�WHPS��%��
8VHG�RXWSXWV���
• UHOD\�RXWSXW�IRU�JDV�UHYHUVDO��
• FRPSUHVVRUV�
• FDSDFLW\�FRQWURO�VROHQRLGV��
8VHG�SDUDPHWHUV���
• W\SH�RI�XQLW�
• PLQLPXP�HYDSRUDWRU�RXWOHW�WKUHVKROG��LI�H[FHHGHG��LW�LQKLELWV�KHDWLQJ�RSHUDWLRQ��
• UHYHUVLQJ�YDOYH�ORJLF�
�

2SHUDWLQJ�GHVFULSWLRQ��
,Q�WKLV�FDVH��GXULQJ�WKH�UHYHUVDO�RI�WKH�F\FOH�WKDW�LV�FKDQJLQJ�IURP�FRROLQJ�WR�KHDWLQJ�DQG�YLFH�YHUVD��WKHUH�LV�QR�H[FKDQJH�EHWZHHQ�WKH�IXQFWLRQV�RI�
WKH�HYDSRUDWRU�DQG�WKH�FRQGHQVHU��,Q�WKLV�ZD\��WKH�JDV�F\FOH�LV�UHYHUVHG��DQG�DV�D�FRQVHTXHQFH�WKH�LQOHW�DQG�RXWOHW�WHPSHUDWXUH�RI�WKH�HYDSRUDWRU�
DOZD\V�FRQWUROV�WKH�FRPSUHVVRUV��
�

,PSXOVH�SHULRG� ,PSXOVH�SHULRG� ,PSXOVH�SHULRG�

'XUDWLRQ�
RI�WKH�LPSXOVH�
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&DUHO�FRGH�������������UH������GDWHG���������� ��

5HJXODWLRQ�RI�ZDWHU�ZDWHU�FKLOOHU�XQLWV�ZLWK�ZDWHU�UHYHUVDO�KHDW�SXPS�
8VHG�LQSXWV���
• (YDSRUDWRU�LQOHW�ZDWHU�WHPS��%��
• (YDSRUDWRU�RXWOHW�ZDWHU�WHPS��%��
• &RQGHQVHU�LQOHW�ZDWHU�WHPS��%��
• &RQGHQVHU�RXWOHW�ZDWHU�WHPS��%��
8VHG�RXWSXWV����
• UHOD\�RXWSXW�IRU�ZDWHU�UHYHUVDO��
• FRPSUHVVRU�
• FDSDFLW\�FRQWURO�VROHQRLGV��
8VHG�SDUDPHWHUV���
• W\SH�RI�XQLW�
• PLQLPXP�HYDSRUDWRU�RXWOHW�WKUHVKROG��LI�H[FHHGHG�LQKLELWV�KHDWLQJ�RSHUDWLRQ��
• UHYHUVLQJ�YDOYH�ORJLF�
�

2SHUDWLQJ�GHVFULSWLRQ��
,Q�FRROLQJ�RSHUDWLRQ�WKH�VWDUW�XS�RI�WKH�FRPSUHVVRUV�LV�VXERUGLQDWH�WR�WKH�HYDSRUDWRU�LQOHW�RU�RXWOHW�WHPSHUDWXUH�%��%���ZKLOH�LQ�KHDWLQJ�RSHUDWLRQ�WKH�
FRQGHQVHU�LQOHW�FRQWUROV�WKH�FRPSUHVVRUV�RU�RXWOHW�WHPSHUDWXUH��+HDWLQJ�RSHUDWLRQ�LV�DOORZHG�RQO\�LI�WKH�HYDSRUDWRU�RXWOHW�WHPSHUDWXUH�LV�KLJKHU�WKDQ�
WKH�PLQLPXP�HYDSRUDWRU�RXWOHW�WKUHVKROG��
5HOD\�RXWSXW�IRU�ZDWHU�UHYHUVDO��
FRROLQJ�RSHUDWLRQ� UHOD\�HQHUJLVHG��
KHDWLQJ�RSHUDWLRQ�� UHOD\�GH�HQHUJLVHG�
�WKH�PDQXIDFWXUHU�SDUDPHWHUV�DOORZ�WKH�RSHUDWLQJ�ORJLF�RI�WKH�YDOYH�WR�EH�VHOHFWHG��
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&DUHO�FRGH�������������UH������GDWHG���������� ��

6WDUW�XS�RI�D�VLQJOH�FRPSUHVVRU�
�
8VHG�LQSXWV���
• 7KHUPRVWDW��LQOHW�WHPSHUDWXUH��
�
8VHG�SDUDPHWHUV���
• 'HOD\�WLPH�RQ�VWDUW�XS��
�
8VHG�RXWSXWV���
• 9HQWLODWLRQ�XQLW��
• /LTXLG�VROHQRLG�YDOYH��
• &RPSUHVVRU��
�

2SHUDWLQJ�GHVFULSWLRQ��
7KH�VWDUW�XS�SKDVHV�DUH�GHVFULEHG�LQ�WKH�IROORZLQJ�JUDSK��
�
�
�
�
�
�
�
�
�
�
�
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�
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�
�
�
�
�
�

7+(50267$7�

/,48,'�62/(12,'�

)$1�81,7�

&2035(6625�

'HOD\�RQ�VWDUW�XS�
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&RPSUHVVRU�PRWRU�VWDUW�XS�
�

67$57�83�2)�67$5�'(/7$�
�
,QSXWV�XVHG��
• ,QOHW�WHPSHUDWXUH�
3DUDPHWHUV�XVHG��
• 7LPH�EHWZHHQ�VWDU�DQG�OLQH�
• 6WDU�LPSXOVH�GXUDWLRQ�
• 7LPH�EHWZHHQ�VWDU�DQG�GHOWD�
2XWSXWV�XVHG��
• /LQH�FRQWDFWRU�
• 6WDU�FRQWDFWRU�
• 'HOWD�FRQWDFWRU�
�

2SHUDWLQJ�GHVFULSWLRQ��
7KH�VWDUW�XS�RI�WKH�PRWRU�LV�GHVFULEHG�LQ�WKH�IROORZLQJ�GLDJUDP��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
67$57�83�:,7+�3$57�:,1',1*�
�
8VHG�LQSXWV���
 ,QOHW�WHPSHUDWXUH�
8VHG�SDUDPHWHUV���
 7LPH�EHWZHHQ�VWDU�DQG�OLQH�
 6WDU�LPSXOVH�GXUDWLRQ�
 7LPH�EHWZHHQ�VWDU�DQG�GHOWD�
8VHG�RXWSXWV���
 /LQH�FRQWDFWRU�
 'HOWD�FRQWDFWRU�
�

2SHUDWLQJ�GHVFULSWLRQ��
,Q�RUGHU� WR�VWDUW�XS�WKH�FRPSUHVVRU�ZLWK�SDUW�ZLQGLQJ�� LW� LV�QHFHVVDU\�WR�]HUR�WKH�VWDU� WLPH�DQG�VWDU�GHOWD�WLPH��VHWWLQJ�WKH�QHFHVVDU\�SDUW�ZLQGLQJ�
WLPH�DV�VWDU�GHOWD�WLPH��
7KH�XVHG�RXWSXWV�ZLOO�EH�WKRVH�WKDW�DUH�UHODWHG�WR�WKH�OLQH�DQG�GHOWD�UHOD\V��ZKLFK�DUH�XVHG�UHVSHFWLYHO\�DV�UHOD\V�$�DQG�%�RI�SDUW�ZLQGLQJ��
([DPSOH��
6WDU�OLQH�WLPH� � �����V�
6WDU�WLPH� � � �����V�
6WDU�GHOWD�WLPH� � �������V� � IRU�D�SDUW�ZLQGLQJ�WLPH�RI��V�
�

/LQH�
&RQWDFWRU�

6WDU�
&RQWDFWRU�

'HOWD�
&RQWDFWRU�

7LPH�EHWZHHQ�OLQH�
DQG�VWDU�

6WDU�GXUDWLRQ�

7LPH� EHWZHHQ� VWDU�
DQG�GHOWD�
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&DUHO�FRGH�������������UH������GDWHG���������� ��

)RUFHG�FDSDFLW\�FRQWURO�
�
8VHG�LQSXWV��

2XWOHW�WHPSHUDWXUH��%���
� &RPSUHVVRU�VXSSO\�WHPSHUDWXUH��%���
� +LJK�SUHVVXUH��%���
8VHG�SDUDPHWHUV�

3UHYHQWLYH�KLJK�VXSSO\�WHPSHUDWXUH�WKUHVKROG�
� 6XSSO\�WHPSHUDWXUH�GLIIHUHQWLDO�
� +LJK�SUHVVXUH�WKUHVKROG�
� +LJK�SUHVVXUH�GLIIHUHQWLDO�
� $QWLIUHH]H�WHPSHUDWXUH�WKUHVKROG�
� $QWLIUHH]H�GLIIHUHQWLDO�
8VHG�RXWSXWV�
� &DSDFLW\�FRQWURO�VROHQRLGV�
�

2SHUDWLQJ�GHVFULSWLRQ��
7KH�IRUFHG�FDSDFLW\�FRQWURO�LV�XVHG�WR�DYRLG�WKH�FRPSUHVVRU�UHDFKLQJ�WHPSHUDWXUH�DQG�SUHVVXUH�FRQGLWLRQV�WKDW�ZRXOG�NHHS�LW�EORFNHG�EHFDXVH�RI�
WKH�DODUP��7KH�FRPSUHVVRU�LV�IRUFHG�WR�FDSDFLW\�FRQWURO�ZKHQ��
• ,W�UHDFKHV�WKH�KLJK�VXSSO\�WHPSHUDWXUH�WKUHVKROG��
• ,W�UHDFKHV�WKH�KLJK�SUHVVXUH�WKUHVKROG��
• ,W�UHDFKHV�WKH�DQWLIUHH]H�WHPSHUDWXUH�WKUHVKROG��
• ,QWHUYHQWLRQ�RI�WKH�SXPS�GRZQ��
�
�
�
�
�
�
�
�
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&2035(66256�:,7+�&$3$&,7<�&21752/�67(3�
:KHQ�GHDOLQJ�ZLWK�FRPSUHVVRUV�ZLWK�FDSDFLW\�FRQWURO�VWHS�� WKH� IRUFHG�FDSDFLW\�FRQWURO� IRUFHV� WKH�RSHUDWLRQ�RI� WKH�FRPSUHVVRU� WR� WKH�����RI� WKH�
SRZHU��
�

&2035(66256�:,7+�02'8/$7,1*�&$3$&,7<�&21752/�
:KHQ�GHDOLQJ�ZLWK� FRPSUHVVRUV�ZLWK�PRGXODWLQJ�FDSDFLW\� FRQWURO�� WKH� IRUFHG�FDSDFLW\� FRQWURO� IRUFHV� WKH�RSHUDWLRQ�RI� WKH�FRPSUHVVRU�DW�H[KDXVW�
PRGH��
6���$OZD\V�21� 6���$OZD\V�21��VHH�WKH�WDEOH�RI�WKH�GHIDXOW�FRQILJXUDWLRQ��
�
6XSSRVH� WKDW�EHIRUH�JHWWLQJ� LQ� WKH� IRUFHG�FDSDFLW\�FRQWURO� WKH�FRPSUHVVRU�ZKHWKHU�ZDV� LQFUHDVLQJ� LWV�SRZHU�RU�ZDV�ZRUNLQJ�DW� IXOO�FDSDFLW\�\HW��
*RLQJ�EDFN�WR�WKH�QRUPDO�RSHUDWLRQ��WKH�FRPSUHVVRU�ZLOO�VWDUW�DJDLQ�WR�LQFUHDVH�LQ�DFFRUGDQFH�ZLWK�WKH�VHW�XS�WLPH��
�

+LJK� FRPSUHVVRU� VXSSO\�
WHPSHUDWXUH�WKUHVKROG�

+LJK�SUHVVXUH�WKUHVKROG�

$QWLIUHH]H� WHPSHUDWXUH�
WKUHVKROG�

'LIIHUHQWLDO�

'LIIHUHQWLDO�

'LIIHUHQWLDO�

&RPSUHVVRU� VXSSO\�
WHPSHUDWXUH�

+LJK�SUHVVXUH�

2XWOHW�WHPSHUDWXUH�
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/LPLWV�DW�WKH�VWDUW�XS�RI�WKH�FRPSUHVVRU�
�
7ZR�W\SHV�RI�OLPLWV�KDYH�EHHQ�DSSOLHG�WR�VWDUW�XS��ERWK�HQVXUH�WKH�FRPSUHVVRU�VWDUWV�GLUHFWO\�IURP�WKH�GHOWD�FRQWDFWRU��E\�SDVVLQJ�WKH�VWDU�FRQWDFWRU��
(QDEOLQJ�LV�WKH�VDPH�IRU�ERWK�RI�WKH�IROORZLQJ�FDVHV��
�
��� :KHQ�VHW�KLJK�DQG�ORZ�SUHVVXUH�YDOXHV�DUH�H[FHHGHG��WKHVH�YDOXHV�FDQ�EH�VHW�RQ�WKH�VFUHHQ��
��� :KHQ�WKH�HTXDOLVHG�SUHVVXUH�WKUHVKROG�LV�H[FHHGHG��WKLV�YDOXH�FDQ�DOVR�EH�VHW�RQ�WKH�VFUHHQ��,Q�WKH�VRIWZDUH��WKLV�SUHVVXUH�LV�WKH�UHVXOW�RI�WKH�

DYHUDJH�EHWZHHQ�WKH�ORZ�DQG�WKH�KLJK�SUHVVXUH�YDOXH��
�

0DQDJHPHQW�RI�WKH�GLIIHUHQWLDO�SUHVVXUH�DODUP�
�
8VHG�LQSXWV�

/RZ�SUHVVXUH�WUDQVGXFHU�
� +LJK�SUHVVXUH�WUDQVGXFHU�
8VHG�SDUDPHWHUV�
� $ODUP�VWDUW�XS��
� 'LIIHUHQWLDO�SUHVVXUH�VHWSRLQW�
� 'HOD\�RI�WKH�DODUP�VWDUW�XS�
�
7KH�DODUP�EDVHV�RQ�WKH�GLIIHUHQWLDO�EHWZHHQ�WKH�UHDGLQJV�RI�WKH�KLJK�DQG�ORZ�SUHVVXUH�SUREHV��:KHQ�WKLV�IDOOV�EHORZ�WKH�VHW�VHWSRLQW��RQ�WKH�EDVLV�RI�
WKH�VHW�GHOD\��WKH�DODUP�LV�WXUQHG�RQ�DQG�WKH�FRPSUHVVRU�LV�VKXW�GRZQ��
�

3XPSGRZQ�
�
8VHG�LQSXWV�
� /RZ�SUHVVXUH�WUDQVGXFHU��
8VHG�SDUDPHWHUV�
� 7\SH�RI�SXPS�GRZQ�
� (QDEOLQJ�RI�SXPS�GRZQ�ZLWK�PDFKLQH�RII�IURP�21�2))�
� 3XPS�GRZQ�VHWSRLQW�LQ�IL[HG�PRGH��GHDFWLYDWLRQ��
� 0D[LPXP�SXPS�GRZQ�WLPH�
8VHG�RXWSXWV�
� /LTXLG�VROHQRLG�YDOYH�
�
,I�HQDEOHG��WKH�SXPS�GRZQ�ZRUNV�ERWK�WR�VKXWGRZQ�WKH�FRPSUHVVRU�E\�WKHUPRVWDW�DQG�WR�VKXWGRZQ�WKH�PDFKLQH�E\�21�2))��
,WV�GXUDWLRQ�FDQ�EH�VHW�DQG�PD\�HQG�EHFDXVH�RI�PD[LPXP�WLPH�RU�WKH�LQWHUYHQWLRQ�RI�WKH�KLJK�SUHVVXUH�VZLWFK��,I�DQ\�DODUP�LQWHUYHQHV�WR�VZLWFK�RII�
WKH�PDFKLQH�RU�MXVW�WKH�FRPSUHVVRU��WKH�SXPS�GRZQ�HQGV�LPPHGLDWHO\��
�
,I�PRGXODWLQJ�FDSDFLW\�FRQWURO�LV�XVHG��GXULQJ�SXPSGRZQ��WKH�FRPSUHVVRU�LV�SXW�LQ�IRUFHG�EORZ�GRZQ�PRGH��
,Q�FDVH�RI�WKH�FRPSUHVVRUV�ZLWK�FDSDFLW\�FRQWURO�VWHS��WKHLU�RSHUDWLRQ�LV�IRUFHG�WR�WKH�����RI�WKH�PD[LPXP�ORDG��
,Q�FDVH�RI�WKH�FRPSUHVVRUV�ZLWK�PRGXODWLQJ�FDSDFLW\�FRQWURO��WKH�H[KDXVW�RI�WKH�FRPSUHVVRU�LI�IRUFHG��
�

5RWDWLRQ�RI�WKH�FRPSUHVVRUV�
�
7KH�FRPSUHVVRU� FDOOV�DUH� URWDWHG�VR� WKDW� WKH�QXPEHU�RI�KRXUV�DQG� WKH�QXPEHU�RI�VWDUW�VWRSV�RI� WKH�GLIIHUHQW�FRPSUHVVRUV�DUH�HTXDO��5RWDWLRQ� LV�
HIIHFWHG�IROORZLQJ�),)2�ORJLF��ZKLFK�PHDQV�WKH�FRPSUHVVRU�ZKLFK�VWDUWV�ILUVW�LW�LV�WKH�ILUVW�RQH�ZKLFK�VWRSV��7KLV�EHKDYLRXU�FDQ�OHDG�WR�ODUJH�LQLWLDO�
GLIIHUHQFHV�LQ�WKH�RSHUDWLQJ�KRXUV�RI�WKH�YDULRXV�FRPSUHVVRUV��\HW�DW�ZRUNLQJ�SRZHU�WKH�ODWWHU�KDYH�YHU\�VLPLODU�YDOXHV��
5RWDWLRQ� RFFXUV� RQO\� EHWZHHQ� FRPSUHVVRUV� DQG� QRW� EHWZHHQ� FDSDFLW\� FRQWUROV�� DQG� LQ� DQ\� FDVH� LW� LV� HIIHFWHG� RQO\� ZLWK� WKH� FRPSUHVVRUV� ZLWK�
FDSDFLW\�FRQWURO�VWHS��
�
0DQDJHPHQW�ZLWKRXW�URWDWLRQ��
• 6WDUW�XS���&��&��&��&���
• 6KXWGRZQ���&��&��&��&���
0DQDJHPHQW�ZLWK�),)2�URWDWLRQ��WKH�ILUVW�FRPSUHVVRU�WR�VWDUW�LV�WKH�ILUVW�WR�VWRS���
• 6WDUW�XS���&��&��&��&���
• 6KXWGRZQ���&��&��&��&���
�
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&RQGHQVDWLRQ�UHJXODWLRQ�
�
&RQGHQVDWLRQ�FRQWURO�FDQ�EH�HIIHFWHG�LQ�WKH�IROORZLQJ�ZD\V��
• 2Q�RII�OLQNHG�WR�WKH�RSHUDWLRQ�RI�WKH�FRPSUHVVRU��ZLWKRXW�WKH�SUHVVXUH�WUDQVGXFHUV��
• 2Q�RII�RU�PRGXODWLQJ�OLQNHG�WR�WKH�UHDGLQJ�RI�WKH�SUHVVXUH�WUDQVGXFHU��LI�WKH�KLJK�SUHVVXUH�WUDQVGXFHUV�KDYH�EHHQ�HQDEOHG��
• 2Q�RII�RU�PRGXODWLQJ�OLQNHG�WR�WKH�UHDGLQJ�RI�WKH�FRLO�WHPSHUDWXUH�SUREHV��LI�WKH�FRLO�WHPSHUDWXUH�SUREHV�KDYH�EHHQ�HQDEOHG���
�
8VHG�LQSXWV��

• +LJK�SUHVVXUH�SUREH�%��
• &RLO�WHPSHUDWXUH�SUREH�%��

8VHG�RXWSXWV��
• )DQ���
• )DQ���
• )DQV¶�VSHHG�UHJXODWLRQ�$287��
�
8VHG�SDUDPHWHUV��

• &RQGHQVDWLRQ�FRQWURO�VHOHFWLRQ��QRQH�SUHVVXUH�WHPSHUDWXUH�
• &RQGHQVDWLRQ�VHWSRLQW�
• &RQGHQVDWLRQ�EDQG�
• 1XPEHU�RI�IDQV�
• (QDEOH�RI�WKH�SUHYHQW�IXQFWLRQ�
• 3UHYHQW�WKUHVKROG�
• 3UHYHQW�GLIIHUHQWLDO�
• 2XWSXW�YROWDJH�FRUUHVSRQGLQJ�WR�PLQLPXP�LQYHUWHU�VSHHG�
• 2XWSXW�YROWDJH�FRUUHVSRQGLQJ�WR�PD[LPXP�LQYHUWHU�VSHHG�
• 6SHHG�XS�WLPH�LQYHUWHU�

�

&RQGHQVDWLRQ�RQ�RII�OLQNHG�WR�WKH�RSHUDWLRQ�RI�WKH�FRPSUHVVRU��
:LWK�WKLV�W\SH�RI�FRQGHQVDWLRQ��WKH�RSHUDWLRQ�RI�WKH�IDQV�LV�VXERUGLQDWH�RQO\�WR�WKH�RSHUDWLRQ�RI�WKH�FRPSUHVVRUV��
&RPSUHVVRU�RII� �IDQ�RII�
&RPSUHVVRU�RQ� �IDQ�RQ�
�

&RQGHQVDWLRQ�RQ�RII�OLQNHG�WR�WKH�SUHVVXUH�RU�WHPSHUDWXUH�VHQVRU��
:LWK�WKLV�W\SH�RI�FRQGHQVDWLRQ��WKH�RSHUDWLRQ�RI�WKH�IDQV�LV�VXERUGLQDWH�WR�WKH�RSHUDWLRQ�RI�WKH�FRPSUHVVRUV�DQG�WR�WKH�YDOXH�UHDG�E\�WKH�SUHVVXUH�RU�
WHPSHUDWXUH�VHQVRUV��LQ�DFFRUGDQFH�ZLWK�D�VHWSRLQW�DQG�D�EDQG��:KHQ�WKH�SUHVVXUH�WHPSHUDWXUH�LV�ORZHU�WKDQ�WKH�VHWSRLQW�RU�HTXDO�WR�LW��DOO�WKH�IDQV�
DUH�RII��ZKHQ�WKH�SUHVVXUH�WHPSHUDWXUH�ULVHV�WR�WKH�VHWSRLQW���EDQG��DOO�WKH�IDQV�DUH�RQ��
�

0RGXODWLQJ�FRQGHQVDWLRQ�OLQNHG�WR�WKH�SUHVVXUH�RU�WHPSHUDWXUH�VHQVRU��
:LWK�WKLV�W\SH�RI�FRQGHQVDWLRQ��WKH�IDQV�DUH�FRQWUROOHG�E\�D�����9�DQDORJXH�RXWSXW�WKDW�LV�SURSRUWLRQDO�WR�WKH�UHTXHVW�RI�WKH�SUHVVXUH�WHPSHUDWXUH�
VHQVRUV��,I�WKH�ORZHU�OLPLW�RI�WKH�UDPS�LV�KLJKHU�WKDQ��9��WKH�OLQH�LV�QRW�SURSRUWLRQDO�EXW�UDWKHU�RQH�VWHS�EHORZ�WKH�VHWSRLQW�GLII��DV�LQ�WKH�ILUVW�VHFWLRQ�
RQ�WKH�JUDSK��
�
�
�
�
�
�
�
�
�
�
�

3UHYHQW�IXQFWLRQ��
7KLV�IXQFWLRQ�FDQ�EH�VHOHFWHG�WKURXJK�WKH�PDQXIDFWXUHU¶V�SDVVZRUG��DQG�LW�LV�XVHG�WR�DYRLG�WKH�FLUFXLWV�EHLQJ�EORFNHG�EHFDXVH�RI�WKH�KLJK�SUHVVXUH��
:LWK� WKH�FRPSUHVVRU�RQ��ZKHQ� WKLV� WKUHVKROG� LV� UHDFKHG� WKH�FRPSUHVVRU� LV� IRUFHG� WR�FDSDFLW\�FRQWURO��XQWLO� WKH�SUHVVXUH�IDOOV�EHORZ�WKH�VHW�SRLQW�
PLQXV�D�GLIIHUHQWLDO�YDOXH�WKDW�FDQ�EH�VHW��
:LWK�WKH�FRPSUHVVRU�RII��ZKHQ�WKLV�WKUHVKROG�LV�UHDFKHG�WKH�IDQV�DUH�IRUFHG�RQ��XQWLO�WKH�SUHVVXUH�IDOOV�EHORZ�WKH�VHW�SRLQW�PLQXV�D�GLIIHUHQWLDO�YDOXH�
WKDW�FDQ�EH�VHW��

6HWSRLQW� KLJK�FRLO�SUHVVXUH�
WHPSHUDWXUH�

R�9ROW�

���9ROW�

3UHYHQW�
WKUHVKROG�

$ODUP�EDQG��EDU�
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'HIURVW�PDQDJHPHQW�IRU�ZDWHU���DLU�XQLWV�
�
8VHG�LQSXWV��

• &RLO�WHPSHUDWXUH�%���XVHG�DV�SUHVVXUH�VZLWFK��
• +LJK�SUHVVXUH�%��
• 'HIURVW�SUHVVXUH�VZLWFK���LQSXW�

�
8VHG�SDUDPHWHUV��

• ,QSXWV�XVHG�IRU�GHIURVWLQJ�
• 7\SH�RI�JOREDO�GHIURVWLQJ��VLPXOWDQHRXV�VHSDUDWH�LQGHSHQGHQW��
• 7\SH�RI�VWDUW�DQG�HQG�GHIURVW��FRPSUHVVRU�EHKDYLRXU��
• 6WDUW�GHIURVW�VHWSRLQW�
• (QG�GHIURVW�VHWSRLQW�
• 'HIURVW�GHOD\�WLPH�
• 0D[LPXP�GHIURVW�WLPH�
• 7\SH�RI�RSHUDWLRQ�RI�WKH�FRPSUHVVRU�GXULQJ�WKH�SKDVH�RI�WKH�LQYHUVLRQ�RI�WKH�F\FOH�RI�WKH�UHIULJHUDWRU�
• 'ULSSLQJ�WLPH�

8VHG�RXWSXWV��
• &RPSUHVVRU���
• 5HYHUVH�F\FOH�HOHFWURYDOYH���
• )DQ�

�

7\SH�RI�GHIURVWLQJ��
• *OREDO�VLPXOWDQHRXV�
:KHQ�RQO\�RQH�FLUFXLW�QHHGV�WR�HQWHU�LQ�WKH�GHIURVW�F\FOH�DOO�WKH�FLUFXLWV�DUH�IRUFHG�WR�GHIURVW��WKH�FLUFXLWV�ZKLFK�GR�QRW�UHTXLUH�GHIURVW��WHPSHUDWXUH�
KLJKHU�WKDQ�WKH�HQG�GHIURVW�VHW�SRLQW��VWRS�DQG�JR�WR�VWDQG�E\��DV�VRRQ�DV�DOO�WKH�FLUFXLWV�HQG�WKHLU�GHIURVW�F\FOH�WKH�FRPSUHVVRUV�FDQ�VWDUW�DJDLQ�LQ�
WKH�KHDW�SXPS�RSHUDWLRQ��
• *OREDO�VHSDUDWH�
7KH�ILUVW�S&2�XQLW��ZKLFK�UHTXLUHV�GHIURVWLQJ��VWDUW�GHIURVWLQJ��VLPXOWDQHRXV�ZLWKLQ�WKH�XQLW���ZKLOH�WKH�RWKHU�XQLWV��HYHQ�LI�WKH\�UHTXLUH�GHIURVW��JR�WR�
VWDQG�E\��FRQWLQXH�WR�ZRUN�LQ�KHDW�SXPS�RSHUDWLRQ��XQWLO�WKH�ILUVW�HQGV�LWV�GHIURVW��:KHQ�WKH�ILUVW�RQH�HQGV�LWV�GHIURVW��WKH�QH[W�RQH�UHTXLUH�GHIURVW�
DQG�VWDUWV�GHIURVWLQJ��VLPXOWDQHRXV�ZLWKLQ�WKH�XQLW��ZKLOH�WKH�RWKHU�RQHV�JR�WR�VWDQG�E\��
• *OREDO�LQGHSHQGHQW�
7KH�YDULRXV�XQLWV�FDQ�VWDUW�GHIURVWLQJ�LQGHSHQGHQWO\�DW�UDQGRP��,Q�WKLV�ZD\��D�VHULHV�RI�PDFKLQHV�FDQ�JR�WR�IUHHFRROLQJ�DW�WKH�VDPH�WLPH��
�

7\SH�RI�HQG�DQG�VWDUW�GHIURVW��
�
'HIURVWLQJ�FDQ�EH�PDQDJHG�HLWKHU�E\�WKH�FRLO�WHPSHUDWXUH�SUREH�%��RU�DOWHUQDWLYHO\�E\�WKH�KLJK�SUHVVXUH�SUREH�%���WKH�XVHU�FDQ�FKRRVH�RQH�RI�WKH�
WZR�SUREHV��RQ�WKH�VFUHHQ��
7KH�FRPSUHVVRU�FDQ�KDYH�IRXU�GLIIHUHQW�VWDUW�HQG�GHIURVW�DFWLRQV��7KLV�RIIHUV�WKH�SRVVLELOLW\�WR�SURWHFW�WKH�FRPSUHVVRU�IURP�UDSLG�UHYHUVDOV�RI�F\FOH��LI�
QHFHVVDU\��7KH�RWKHU�FRPSUHVVRU�WLPHV�DUH�QRW�FRQVLGHUHG�LQ�WKHVH�VKXWGRZQV�DQG�VWDUW�XSV��
• 1RQH��7KH�FRPSUHVVRU�LV�QRW�RII�EHIRUH�WKH�UHYHUVLQJ�RI�WKH�F\FOH��
• 6WDUW�GHIURVW��7KH�FRPSUHVVRU�LV�RII��EHIRUH�WKH�UHYHUVLQJ�RI�WKH�F\FOH��RQO\�DW�WKH�VWDUW�RI�WKH�GHIURVW�
• (QG�GHIURVW��7KH�FRPSUHVVRU�LV�RII��EHIRUH�WKH�UHYHUVLQJ�RI�WKH�F\FOH��RQO\�DW�WKH�HQG�RI�WKH�GHIURVW�
• 6WDUW�HQG�GHIURVW��7KH�FRPSUHVVRU�LV�RII��EHIRUH�WKH�UHYHUVLQJ�RI�WKH�F\FOH��ERWK�DW�WKH�VWDUW�DQG�DW�WKH�HQG�RI�WKH�GHIURVW�
�

'HIURVWLQJ�RI�D�FLUFXLW�ZLWK�WLPH�WHPSHUDWXUH�FRQWURO�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

W�� W�� W�� GHIURVW�F\FOH�

WHPSHUDWXUH�

�VWDUW�VHW�

HQG�VHW�
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�
�
�
,I� WKH� WHPSHUDWXUH�SUHVVXUH�RI�D�FRLO� UHPDLQV�EHORZ� WKH�VWDUW�GHIURVW�VHW�SRLQW� IRU�D�FXPXODWLYH� WLPH�HTXDO� WR� WKH�GHIURVW�GHOD\�WLPH�� WKH�FLUFXLW� LQ�
TXHVWLRQ�ZLOO�VWDUW�D�GHIURVW�F\FOH��
• WKH�V\VWHP�LV�WDNHQ�WR�PD[LPXP�UHIULJHUDWLRQ�FDSDFLW\��
• UHIULJHUDWRU�FLUFXLW�LV�UHYHUVHG�XVLQJ���ZD\�YDOYH�
• WKH�IDQ�LQ�TXHVWLRQ�LV�VZLWFKHG�RII��LI�WKH�SUHVVXUH�SUREHV�DUH�SUHVHQW��WKH�IDQ�FDQ�EH�DFWLYDWHG�DW�D�FHUWDLQ�WKUHVKROG��WR�DYRLG�WKH�FLUFXLW�KLJK�

SUHVVXUH�DODUP�EHLQJ�DFWLYDWHG��
�
7KH�FLUFXLW�H[LWV�WKH�GHIURVW�F\FOH�E\�WHPSHUDWXUH�SUHVVXUH��LI�WKH�FRLO�WHPSHUDWXUH�H[FHHGV�WKH�HQG�GHIURVW�VHW�SRLQW��RU�DW�D�PD[LPXP�WLPH��LI�WKH�
GHIURVW�F\FOH�H[FHHGV�WKH�PD[LPXP�VHW�WKUHVKROG�WLPH��
�

'HIURVWLQJ�D�FLUFXLW�ZLWK�WLPH�SUHVVXUH�VZLWFK�FRQWURO��
WKH�FRQWURO�LV�H[DFWO\�WKH�VDPH��WKH�RQO\�GLIIHUHQFH�FRQVLVWV�LQ�WKH�IDFW�WKDW�WKH�WHPSHUDWXUH�SUHVVXUH�LV�QR�ORQJHU�FRXQWHG��EXW�UDWKHU�WKH�VWDWXV�RI�
WKH�SUHVVXUH�VZLWFKHV��
�
�
�

2SHUDWLRQ�RI�WKH�IDQV�GXULQJ�GHIURVW��
'XULQJ�WKH�GHIURVW�F\FOH��WKH�IDQV�DUH�QRUPDOO\�RII��DQG�DUH�VXSSOLHG�ZLWK�SRZHU�RQO\�LQ�FDVH�ZKHUH�WKH�SUHVVXUH�SUREHV�KDYH�EHHQ�LQVWDOOHG�DQG�WKH�
SUHVVXUH�H[FHHGV�WKH�SUHYHQW�WKUHVKROG��WR�DYRLG�WKH�DODUP�KLJK�SUHVVXUH�EHLQJ�DFWLYDWHG��

WHPSR�
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)UHHFRROLQJ�FRQWURO�
)UHHFRROLQJ�DOORZV�XV�WR�H[SORLW�WKH�H[WHUQDO�WHPSHUDWXUH�FRQGLWLRQV�LQ�RUGHU�WR�FRRO�WKH�XWLOLW\�ZDWHU��
�
8VHG�RXWSXWV��
• (YDSRUDWRU�LQOHW�ZDWHU�WHPS��%��
• (YDSRUDWRU�RXWOHW�ZDWHU�WHPS��%��
• ([WHUQDO�DLU�WHPS��%��
• )UHHFRROLQJ�FRLO�LQOHW�ZDWHU�WHPS��%��
8VHG�RXWSXWV��
• &RQGHQVDWLRQ�IDQV�
• 2Q�RII�IUHHFRROLQJ�YDOYH�
• 0RGXODWLQJ�IUHHFRROLQJ�YDOYH�
8VHG�SDUDPHWHUV��
• 7\SH�RI�WKH�XVHG�YDOYH��RQ�RII�RU�PRGXODWLQJ�
• 'HOWD�WHPSHUDWXUH�IRU�DFWLYDWLRQ�RI�IUHHFRROLQJ�RSHUDWLRQ�
• )UHHFRROLQJ�GLIIHUHQWLDO�IRU�IDQ�FRQWURO�
�

2SHUDWLQJ�GHVFULSWLRQ��
�
7KH�IUHHFRROLQJ�RSHUDWLRQ�LV�DFWLYH�ZKLOH�WKH�IROORZLQJ�FRQGLWLRQV�DUH�DOZD\V�WUXH��

([WHUQDO�WHPS�����)UHHFRROLQJ�FRLO�LQOHW�WHPS��±�)UHHFRROLQJ�GHOWD��
�
:KHQ�WKH�IUHHFRROLQJ�LV�DFWLYH��WKH�RSHUDWLRQ�RI�WKH�FRQGHQVDWLRQ�IDQV�RI�WKH�HQWLUH�FKLOOHU��S&2�PDVWHU�DQG�S&2�VODYH��LV�VXERUGLQDWH�WR�WKH�LQOHW�
WHPSHUDWXUH�RI�WKH�IUHHFRROLQJ�FRLO��WKH�UHIHUHQFH�VHWSRLQW�LV�VWLOO�WKH�FRPSUHVVRU�VHWSRLQW��ZKLOH�WKH�GLIIHUHQWLDO�PXVW�EH�VHW�RQ�WKH�VFUHHQV�GHGLFDWHG�
WR�WKH�SDUDPHWHUV�RI�WKH�IUHHFRROLQJ��7KH�FRPSUHVVRUV�FRQWLQXH�WR�IROORZ�WKH�VWDQGDUG�UHJXODWLRQ��
�
+HUH�LV�WKH�GLDJUDP�RI�D�IDQ�UHJXODWLRQ�LQ�DFFRUGDQFH�ZLWK�WKH�IUHHFRROLQJ�LQOHW�WHPSHUDWXUH��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
7KH�IUHHFRROLQJ�YDOYH�LV�FRPSOHWHO\�FORVHG�DW�WKH�VHWSRLQW�DQG�FRPSOHWHO\�RSHQ�DW�VHWSRLQW����IUHHFRROLQJ�GLIIHUHQWLDO���WRWDO�QXPEHU�RI�IDQV���
,I�D�PRGXODWLQJ�YDOYH�LV�VHOHFWHG��WKH�FRQWURO�VLJQDO�ZLOO�EH�SURSRUWLRQDO�EHWZHHQ�WKH�VHWSRLQW�DQG��IUHHFRROLQJ�GLIIHUHQWLDO���WRWDO�QXPEHU�RI�IDQV���
,I�DQ�RQ�RII�YDOYH�LV�VHOHFWHG��WKH�YDOYH�ZLOO�EH�RII�DW�VHWSRLQW�DQG�RQ�DW�WKH�VHWSRLQW������IUHHFRROLQJ�GLIIHUHQWLDO��
�
�

)UHHFRROLQJ�GLIIHUHQWLDO�

VHWSRLQW�

)UHHFRROLQJ�YDOYH�

)UHHFRROLQJ�LQOHW�
WHPSHUDWXUH�
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$QWLIUHH]H�FRQWURO�
8VHG�LQSXWV��
• 2XWOHW�WHPSHUDWXUH�SUREH�%��
8VHG�SDUDPHWHUV��
• (QDEOH�RXWOHW�SUREH�
• $QWLIUHH]H�KHDWHU�VHWSRLQW�
• $QWLIUHH]H�KHDWHU�GLIIHUHQWLDO�
• $QWLIUHH]H�DODUP�VHWSRLQW�
• $QWLIUHH]H�DODUP�GLIIHUHQWLDO�
8VHG�RXWSXWV�
• $QWLIUHH]H�KHDWHU�
�
(DFK�S&2�XQLW�FDQ�PDQDJH�WKH�DQWLIUHH]H�IXQFWLRQ�SURYLGHG�WKDW�WKH�RXWOHW�WHPSHUDWXUH�SUREH�LV�FRQQHFWHG�DQG�HQDEOHG��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
7KH�DQWLIUHH]H�IXQFWLRQ�LV�DOZD\V�DFWLYH�HYHQ�LI�WKH�PDFKLQH�LV�RII��LQ�FRROLQJ�DQG�LQ�KHDWLQJ�RSHUDWLRQ��
�
1RWH��7KH�DQWLIUHH]H�DODUP�RQ�DQ\�S&2�XQLW�EORFNV�WKH�HQWLUH�PDFKLQH��

 
 
 

6ROHQRLG�YDOYH�PDQDJHPHQW�
�
7KH�SURJUDP�FDQ�PDQDJH�RQO\�RQH�RI�WKH�IROORZLQJ�VROHQRLG�YDOYHV�
6ROHQRLG�YDOYH�HFRQRPL]HU��RLO�FRROHU��OLTXLG�LQMHFWLRQ�
�
8VHG�LQSXWV�
� 6XSSO\�WHPSHUDWXUH�%��
8VHG�SDUDPHWHUV�
� VROHQRLG�YDOYH�DFWLYDWLRQ�WHPSHUDWXUH�
� VROHQRLG�YDOYH�GLIIHUHQWLDO�
8VHG�RXWSXWV�
� HFRQRPL]HU��RLO�FRROHU��OLTXLG�LQMHFWLRQ�VROHQRLG�YDOYH�
�

2SHUDWLQJ�GHVFULSWLRQ�
7KH�VROHQRLG�YDOYHV�DUH�DFWLYDWHG�LQ�DFFRUGDQFH�ZLWK�WKH�VXSSO\�WHPSHUDWXUH�RI�WKH�FRPSUHVVRU���VHH�WKH�JUDSK���
�
�
�
�
�
�
�
�
�

(OHFWURYDOYH�DFW��WKUHVKROG��
(FRQRPL]HU������&��
2LO�FRROHU������&��
/LTXLG�LQMHFWLRQ�������&��

'LIIHUHQWLDO������&��

&RPSUHVVRU�
VXSSO\�
WHPSHUDWXUH�

DQWLIUHH]H�VHW��

DQWLIUHH]H�GLII��

KHDWHU�VHW�

KHDWHU�GLII��

DQWLIUHH]H�DODUP�
DFWLYDWLRQ�

DQWLIUHH]H�KHDWHU�
DFWLYDWLRQ�

'LII������&��

$ODUP� DFWLYDWLRQ�
WKUHVKROG�
������&��
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9DOYH�SUH�SRVLWLRQ�PDQDJHPHQW�
�
7KH� UHJXODWLRQ� DOJRULWKP� RI� WKH� (;9� LV� EDVHG� RQ� WKH� SUH�SRVLWLRQLQJ� RI� WKH� YDOYH� LQ� DFFRUGDQFH� ZLWK� WKH� QXPEHU� RI� WKH� VWDJHV� RI� WKH� DFWLYH�
FRPSUHVVRUV��
7KH�YDOXH�RI�WKH�SDUDPHWHUV�WR�EH�VHW�GHSHQGV�RQ�WKH�W\SH�RI�WKH�FKRVHQ�XQLW��
�

&KLOOHU�XQLW�RQO\�
• 7RWDO�QXPEHU�RI�FRPSUHVVRUV�IRU�WKH�XQLW�
• 1XPEHU��3��RI�FDSDFLW\�FRQWUROV�SHU�FRPSUHVVRU�
• 1XPEHU�RI�VWDJHV�SHU�S&2�ERDUG� 13�1�
• 1XPEHU�RI�VWDJHV�SHU�GULYHU� ����13�1��
�
([DPSOH��&KLOOHU�XQLW�ZLWK���FLUFXLWV����FRPSUHVVRUV�ZLWK���FDSDFLW\�FRQWUROV�HDFK��)RXU���S&2�ERDUGV�DQG���GULYHUV�DUH�XVHG����GULYHU�SHU�S&2�

ERDUG����
$�WRWDO�RI���FRPSUHVVRUV�DUH�FRQILJXUHG����ORFDO����FDSDFLW\�FRQWUROV�SHU�FRPSUHVVRU�DQG���VWDJHV�SHU�GULYHU��

�
2Q�WKH�S&2��&RPSUHVVRU�FRQILJXUDWLRQ�
m_manuf_45                                                                                               
+--------------------+                                                                                   
¦Compressors config  ¦                                                                                   
¦Enable driver      4¦= Enable the use of the driver  
¦N. of compressors  0¦= N = total no. of compressors (on the master)/local comps. (slave) 
¦Rotation comp.     y¦= P = Enable compressor rotation 
+--------------------+  

�
2Q�'ULYHU�����&RQILJXUDWLRQ�GULYHU���
m_Manuf_C1 
+--------------------+  
¦Manufacturer D:1 U:1¦  
¦Type of regulation  ¦  
¦NO (OFF)            ¦  
¦Present stages   002¦ = (N*P+N) = no. of stages per driver 
+--------------------+ 
 

�
�

&KLOOHU�XQLW���KHDW�SXPS�
,Q�WKH�(;��DQG�(;��YDOYHV�WKH�IORZ�LV�RQH�ZD\��DQG�WKXV�LQ�WKH�HYHQW�RI�FKLOOHU���KHDW�SXPS����YDOYHV��DQG�FRQVHTXHQWO\���GULYHUV��DUH�UHTXLUHG�SHU�
FLUFXLW���
�
$W�WKH�SUHVHQW�PRPHQW��WKH�VRIWZDUH�GRHVQ·W�PDQDJH�WKH�VHFRQG�GULYHU�IRU�WKH�FRQILJXUDWLRQV�ZLWK�KHDW�SXPS��
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$ODUPV�

*HQHUDO�GHVFULSWLRQ�
7KH�DODUPV�DUH�GLYLGHG�LQWR�WKUHH�FDWHJRULHV�
6LJQDO�RQO\�DODUPV��VLJQDO�RQ�WKH�GLVSOD\�DQG�EX]]HU���VLJQDO�RQ�WKH�GLVSOD\��EX]]HU��DQG�DODUP�UHOD\��
&LUFXLW�DODUPV��GHDFWLYDWH�RQO\�WKH�FRUUHVSRQGLQJ�FLUFXLW��VLJQDO�RQ�WKH�GLVSOD\��EX]]HU��DODUP�UHOD\��
*UDYH�DODUPV��GHDFWLYDWH�WKH�HQWLUH�V\VWHP���VLJQDO�RQ�WKH�GLVSOD\��EX]]HU��DODUP�UHOD\��
�

6LJQDO�RQO\�DODUPV���
• 8QLW�PDLQWHQDQFH�DODUP�
• &RPSUHVVRU�PDLQWHQDQFH�DODUP�
• )DXOW�RU�GLVFRQQHFWHG�FORFN�ERDUG�DODUP�
• $ODUP�RI�WKH�XQLWV�GLVFRQQHFWHG�IURP�WKH�QHWZRUN��
�

&LUFXLW�DODUPV��
• +LJK�SUHVVXUH�SUHVVXUH�VZLWFK�DODUP� LPPHGLDWH�VKXW�GRZQ�RI�WKH�FRPSUHVVRU��PDQXDO�UHVHW�
• /RZ�SUHVVXUH�DODUP� GHOD\HG�DW�WKH�VWDUW�XS�RI�WKH�FRPSUHVVRU�LPPHGLDWH�DW�IXOO�FDSDFLW\�ZLWK�PDQXDO�UHVHW�
• &RPSUHVVRU�FXW�RII�DODUP� LPPHGLDWH�VKXW�GRZQ�RI�WKH�FRPSUHVVRU�ZLWK�PDQXDO�UHVHW�
• 2LO�GLIIHUHQWLDO�DODUP� GHOD\HG�DW�DFTXLVLWLRQ�ZLWK�PDQXDO�UHVHW�
• )DQ�FXW�RII�DODUP� LPPHGLDWH�VKXW�GRZQ�RI�WKH�IDQ�ZLWK�PDQXDO�UHVHW�
�

*UDYH�DODUPV�
• 1R�ZDWHU�IORZ�DODUP� 'LJLWDO�LQSXW�GHOD\HG�DW�WKH�VWDUW�XS�DQG�DW�IXOO�FDSDFLW\�
• (YDSRUDWRU�DQWLIUHH]H�DODUP� )XQFWLRQ�RI�WKH�HYDSRUDWRU�RXWOHW�SUREH��ZLWK�VHW�SRLQW�IRU��
� LQWHUYHQWLRQ�DQG�GLIIHUHQWLDO�IRU�UHVHW�ZLWK�PDQXDO�UHVHW�
• *UDYH�DODUP�IURP�GLJLWDO�LQSXW� ,PPHGLDWH�VKXWGRZQ�RI�WKH�XQLW�ZLWK�PDQXDO�UHVHW�
• 3KDVH�PRQLWRU�DODUP� ,PPHGLDWH�VKXWGRZQ�RI�WKH�XQLW�ZLWK�DXWRPDWLF�UHVHW��
• 3XPS�FXW�RII�� ,PPHGLDWH�VKXWGRZQ�RI�WKH�XQLW�ZLWK�PDQXDO�UHVHW��
• &RPSUHVVRU�FXW�RII� ,PPHGLDWH�VKXWGRZQ�RI�WKH�XQLW�ZLWK�PDQXDO�UHVHW�
�
�
3UHVVLQJ�WKH�DODUP�EXWWRQ�WZLFH�UHVHWV�WKH�DODUPV��
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7DEOH�RI�DODUPV�IRU�HDFK�S&2�
�
Cod
e 

Alarm Description  Compress
ors 
Off 

Fans 
Off 

Pump  
Off 

Syste
m 
Off 

Auto/Ma
n 
Reset 

Delay  

� *UDYH�DODUP� � � � � PDQ� QR� FDQ� EH� HQDEOHG� HLWKHU� IURP�
PDVWHU�RU�VODYH�

� 3KDVH�PRQLWRU�DODUP� � � � � DXWR� QR� FDQ�EH�HQDEOHG�IURP�VODYH�
� (YDSRUDWRU�SXPS�FXW�RII�� � � � � PDQ� QR� �
� &RQGHQVHU�SXPS�FXW�RII�� � � � � PDQ� QR� �
� (YDSRUDWRU�IORZ�FRQWUROOHU� � � � � PDQ� FDQ�EH�VHW� FDQ� EH� HQDEOHG� HLWKHU� IURP�

PDVWHU�RU�IURP�VODYH�
� &RQGHQVHU�IORZ�FRQWUROOHU� � � � � PDQ� FDQ�EH�VHW� �
� $QWLIUHH]H�DODUP� � � � � PDQ� QR� �
� 8QLW���RIIOLQH� � � � � DXWR�� ���VHF�� �
� 8QLW���RIIOLQH� � � � � DXWR�� ���VHF�� �
� 8QLW���RIIOLQH� � � � � DXWR�� ���VHF�� �
� 8QLW���RIIOLQH� � � � � DXWR�� ���VHF�� �
� &RPSUHVVRU�FXW�RII�� � � � � PDQ� QR� �
� 2LO� GLIIHUHQWLDO� SUHVVXUH�

VZLWFK���
� � � � PDQ� FDQ�EH�VHW� �

� /RZ�RLO�SUHVV�GLII�� � � � � PDQ� FDQ�EH�VHW� �
� /RZ�SUHVVXUH�VZLWFK��� � � � � PDQ� FDQ�EH�VHW� �
� +LJK�SUHVVXUH�VZLWFK��� � � � � PDQ� QR� �
� /RZ�SUHVV��WUDQVGXFHU��� � � � � � � �
� +LJK�SUHVV��WUDQVGXFHU��� � � � � PDQ� QR� �
� )DQ�FXW�RII��� � � � � PDQ� QR� �
� )DQ�FXW�RII���� � � � � PDQ� QR� �
� +LJK�YROWDJH� � � � � PDQ� QR� �
� +LJK�FXUUHQW� � � � � PDQ� QR� �
� 0DLQWHQDQFH�SXPS� � � � � PDQ� QR� �
� 0DLQWHQDQFH�FRPSUHVVRU��� � � � � PDQ��� QR� �
� 3UREH�IDXOW�%�� � � � � DXWR�� ���VHF�� �
� 3UREH�IDXOW�%�� � � � � DXWR�� ���VHF�� �
� 3UREH�IDXOW�%�� � � � � DXWR�� ���VHF�� �
� 3UREH�IDXOW�%�� � � � � DXWR�� ���VHF�� �
� 3UREH�IDXOW�%�� � � � � DXWR�� ���VHF�� �
� 3UREH�IDXOW�%�� � � � � DXWR�� ���VHF�� �
� 3UREH�IDXOW�%�� � � � � DXWR�� ���VHF�� �
� 3UREH�IDXOW�%�� � � � � DXWR�� ���VHF�� �
� /LPLW�LQVHUWLRQ�HUURU� � � � � PDQ�� 1R� �
� ��N�FORFN�ERDUG�IDXOW� � � � � PDQ�� 1R� �
�
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'ULYHU�$ODUPV�
�
�
7KH�DODUPV�IRU�WKH�GULYHU�ERDUGV�DOVR�LQGLFDWH�WKH�GULYHU�WKDW�JHQHUDWHG�WKH�DODUP��H[DPSOH��³'���´���
�
([DPSOH��
�
m_Drv_AL60  
+--------------------+  
¦AL:066       D:3 U:2¦  
¦  Superheat alarm   ¦  
¦                    ¦  
¦                    ¦  
+--------------------+  

�
$V�VRRQ�DV�DQ�DODUP�VFUHHQ��ZKLFK�LV�UHODWHG�WR�RQH�RI�WKH�GULYHU�ERDUGV��DSSHDUV��WKH�PHVVDJH�³'ULYHU´�DSSHDUV�LQ�WKH�XSSHU�OHIW��0RUHRYHU��WKH�³'�´�
RQ�WKH�ULJKW�LQGLFDWHV�WKH�GULYHU��ZKLOH�WKH�³8�´�LQGLFDWHV�WKDW�WKH�S&2�ERDUG�LV�FRQQHFWHG�WR�WKH�LQGLFDWHG�GULYHU��
,Q�WKH�H[DPSOH��WKH�DODUP�LV�IURP�GULYHU�QR�����ZKLFK�LV�FRQQHFWHG�YLD�SODQ�WR�S&2�ERDUG�QR�����7KLV�QXPEHULQJ�UHIHUV�WR�WKH�OD\RXW�RI�WKH�FRQQHFWLRQ�
WKDW�ZDV�SUHYLRXVO\�GHVFULEHG�DQG�VXPPDULVHG�EHORZ��
�

�
�
�
�
�
�
�
�
�
�
�
�

�

�

�

�
�

�

�

�

$ODUPV�RI�WKH�'ULYHU�ERDUGV�
�

• SUREH�HUURU��PDOIXQFWLRQLQJ�RU�EUHDNDJH�RI�WKH�WHPSHUDWXUH�DQG�RU�SUHVVXUH�SUREH��
• VWHSSHU�PRWRU�HUURU��GHIHFWLYH�YDOYH�PRWRU�FRQQHFWLRQV��
• ((3520�HUURU��PDOIXQFWLRQLQJ�RI�((3520�ZKHQ�UHDGLQJ�RU�ZULWLQJ��
• EDWWHU\�HUURU��EDWWHU\�PDOIXQFWLRQ��
• KLJK�SUHVVXUH�RQ�(;9�GULYHU��WKH�RSHUDWLQJ�SUHVVXUH�KDV�H[FHHGHG�WKH�PD[��WKUHVKROG�023��
• ORZ�SUHVVXUH�RQ�(;9�GULYHU��WKH�RSHUDWLQJ�SUHVVXUH�KDV�H[FHHGHG�WKH�PLQ��WKUHVKROG�/23��
• VXSHU�KHDW�DODUP��VXSHU�KHDWLQJ�DODUP��
• YDOYH�QRW�FORVHG�GXULQJ�VKXW�GRZQ��QRW�FRPSOHWHO\�FORVHG�YDOYH�DIWHU�WKH�SUHYLRXV�EODFNRXW��
• ZDLW�UHRSHQLQJ�RI�YDOYH��ZDUQLQJ��ZDLW�WKH�FRPSOHWH�FORVXUH�RI�WKH�YDOYH�IRU�FRUUHFW�UH�VWDUW��
• ZDLW�EDWWHU\�UHFKDUJH��ZDUQLQJ��ZDLW�IRU�WKH�EDWWHU\�WR�UHFKDUJH��
• ZDLW�((3520�UHERRW��ZDUQLQJ��ZDLW�IRU�WKH�((3520�WR�UHERRW��
�

�6HH�WKH�OLVW�RI�WKH�VFUHHQV�DW�WKH�HQG�RI�WKH�PDQXDO�IRU�IXUWKHU�LQIRUPDWLRQ���
�

7KH�FRPSUHVVRU�V�� LQ� WKH�FLUFXLW� �FDQ�EH�VKXWGRZQ�ZKHQ� WKH�FRUUHVSRQGLQJ�GULYHU�VKRZV� WKH� ³EDWWHU\�HUURU´�DQG�RU� ³ORZ�SUHVVXUH�RQ�(;9�GULYHU´�
�/23�PRGH��DODUP��$�GHOD\�FDQ�DOVR�EH�HQWHUHG�IRU�WKH�ODWWHU�DODUP��WKH�GHIDXOW�LV��DODUP�HQDEOHG�ZLWK�D�GHOD\�RI���VHFRQGV���
�

m_manuf_246_Drv                                                                                                  
+-------------------- +                                                                                           
¦Driver alarms       ¦                                                                                           
¦Switch off driver 2 ¦                                                                                           
¦compressors if      ¦                                                                                           
¦battery error      N¦                                                                                           
+--------------------+ 

UHJXODWLRQ� SUREH� IRU� HQWLUH�
V\VWHP�

�
'ULYHU���

�
'ULYHU���

�
'ULYHU���

�
'ULYHU���

�
S&2���
�6ODYH��

�
S&2���
�6ODYH��

�
S&2���
�6ODYH��

7HUPLQDO�
/&'���[����

�
S&2���
�0DVWHU��

(;9���(;9���(;9���(;9���
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�

3/$1�QHWZRUN�
$OO�WKH�GHYLFHV�FRQQHFWHG�WR�WKH�S/$1�QHWZRUN�DUH�LGHQWLILHG�E\�WKHLU�RZQ�DGGUHVV���
,I�WKH�VDPH�DGGUHVV�LV�JLYHQ�WR�PRUH�WKDQ�RQH�XQLW��WKH�QHWZRUN�ZLOO�QRW�ZRUN�
6LQFH�WKH�WHUPLQDOV�DQG�S&2�,�2�ERDUGV�XVH�WKH�VDPH�W\SH�RI�DGGUHVVLQJ�V\VWHP��WHUPLQDOV�DQG�S&2�ERDUGV�FDQQRW�KDYH�WKH�VDPH�LGHQWLILHU��
7KH� YDOXHV� XVHG� IRU� WKH� DGGUHVV� UDQJH� IURP��� WR� ��� IRU� ERWK� WKH� WHUPLQDOV� DQG� WKH� ,�2� ERDUGV�� 7KH� WRWDO� QXPEHU� RI� SHULSKHUDOV��ZKLFK�FDQ�EH�
FRQQHFWHG�WR�WKH�QHWZRUN��LV������
�
7KH�DGGUHVVHV�RI�WKH�WHUPLQDOV�DUH�VHW��XVLQJ�WKH�GLS�VZLWFKHV�ORFDWHG�RQ�WKH�UHDU��ZKLOH�IRU�WKH�,�2�ERDUGV�WKH�RSWLRQDO�QHWZRUN�ERDUG�LV�UHTXLUHG��
�

,�2�ERDUG�DGGUHVV�
2SWLRQDO�QHWZRUN�ERDUG��3&2$'5�������3&2&/.0(0���
�
7KH�RSWLRQDO�QHWZRUN�ERDUGV�DUH�DYDLODEOH�LQ�WZR�YHUVLRQV��
'LSVZLWFKHV�DQG�/('V�RQO\� &RGH��3&2$'5�����
'LSVZLWFKHV��/('V�DQG�FDOHQGDU�FORFN� &RGH��3&2&/.0(0��
�
7KLV�ERDUG�LV�HVVHQWLDO�IRU�WKH�QHWZRUN�RSHUDWLRQ�RI�WKH�S&2�,�2�ERDUGV��:LWKRXW�WKHVH�ERDUGV�WKH�ORFDO�UHJXODWLRQ�F\FOH�RI�WKH�FRQWURO�ZLOO�FRQWLQXH�WR�
EH�SHUIRUPHG��DQG�QR�FRQQHFWLRQ�FDQ�EH�PDGH�WR�WKH�RWKHU�GHYLFHV�LQ�WKH�QHWZRUN��
�

$GG� 6Z�� 6Z�� 6Z�� 6Z��
�� QRW�DOORZHG�
�� RQ� RII� RII� RII�
�� RII� RQ� RII� RII�
�� RQ� RQ� RII� RII�
�� RII� RII� RQ� RII�
����� ����� ����� ����� �����
��� RII� RQ� RQ� RQ�
��� RQ� RQ� RQ� RQ�

�
� 6Z�� 6Z�� 6Z�� 6Z��

6WDWXV� RII� RQ� RII� RQ� RII� RQ� RII� RQ�
3� �� �� �� �� �� �� �� ��

$GGU 3�6Z���3�6Z���3�6Z���3�6Z���
�

Sw1
Sw2
Sw3
Sw4
Sw5

OnOff R G V

�
�
,Q�WKH�VWDQGDUG�PRGXODU�FKLOOHU�DSSOLFDWLRQ�(367'(0&+$��WKH�DGGUHVVHV�IRU�WKH�S&2�XQLWV��
�
�
�
�
�
� 8QLW��� 8QLW��� 8QLW��� 8QLW���

�� �� �� ��
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7HUPLQDO�DGGUHVVHV�
�
7HUPLQDO�ERDUG��UHDU�YLHZ�
 

1 2 3 4 5 

On 

Off 
6 7 8 

Conn. 
local network 

Conn. 
printer 

Microprocessor 

Dip-switch 

�
�
7KH�DGGUHVV�RI�WKH�WHUPLQDOV�LV�VHW�XVLQJ�WKH�GLS�VZLWFKHV�ORFDWHG�RQ�WKH�UHDU��
7KH�DGGUHVVHV�VHW�PXVW�EH�LQ�WKH�UDQJH�������XVLQJ�WKH�����GLS�VZLWFKHV��7KH�YDOXH�RI�WKH�DGGUHVV�LV�VHW�XVLQJ�WKH�IROORZLQJ�WDEOH��VHH�WKH�SUHYLRXV�
SDUDJUDSK�WRR���
�

� 6Z�� 6Z�� 6Z�� 6Z�� 6Z��
6WDWXV� RII� RQ� RII� RQ� RII� RQ� RII� RQ� RII� RQ�
3� �� �� �� �� �� �� �� �� �� ���

$GGU 3�6Z���3�6Z���3�6Z���3�6Z���3�6Z���
�
�
7KH�WHUPLQDOV�RI�WKH���S&2�UHOD\�XQLWV�PXVW�KDYH�DGGUHVV�����
�
�
�
�
�
�

7HUPLQDO�RI�XQLWV�
����������

��
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7HUPLQDO�PDQDJHPHQW��
• (DFK�S&2�ERDUG��ZKLFK�LV�FRQQHFWHG�WR�WKH�QHWZRUN��FDQ�PDQDJH�PRUH�WKDQ���WHUPLQDO��PD[�����7KH�GLVSOD\�RQ�WKHVH�RFFXUV�VLPXOWDQHRXVO\�

DQG�QRW�LQGHSHQGHQWO\��OLNH�KDYLQJ�WKH�NH\SDG�DQG�GLVSOD\�FRQQHFWHG�LQ�SDUDOOHO���
• (DFK�WHUPLQDO�DVVRFLDWHG�WR�D�VSHFLILF�ERDUG��FDQ�EH�SULYDWH�RU�VKDUHG��
• $�WHUPLQDO�LV�SULYDWH�LI�LW�VKRZV�RQO\�WKH�RXWSXW�RI�RQH�,�2�ERDUG���
• $�WHUPLQDO�LV�VKDUHG�LI��DXWRPDWLFDOO\�RU�XVLQJ�WKH�NH\SDG��LW�FDQ�EH�VZLWFKHG�EHWZHHQ�D�VHULHV�RI�FRQWURO�ERDUGV��
• (DFK�S&2�FRQVWDQWO\�XSGDWHV�WKH�GLVSOD\�RI�WKH�SULYDWH�WHUPLQDOV��RQ�WKH�RWKHU�KDQG��VKDUHG�WHUPLQDOV��DUH�XSGDWHG�RQO\�LI�WKH�S&2�LQ�TXHVWLRQ�

FXUUHQWO\�KDV�WKH�FRQWURO��7KH�IROORZLQJ�GLDJUDP�LV�YDOLG�IURP�D�ORJLFDO�SRLQW�RI�YLHZ��
�
��

 

Private 

Private 

Shared 

Pc

Pc

Pc

Pc

Private 

Private 

1 

2 

3 

4 

�
�
�

• ,Q�WKLV�H[DPSOH��WKH�VKDUHG�WHUPLQDO�LV�DVVRFLDWHG�WR���,�2�ERDUGV�\HW��FXUUHQWO\��RQO\�QR����FDQ�GLVSOD\�GDWD�DQG�UHFHLYH�WKH�FRPPDQGV�IURP�WKH�
NH\SDG��7KH�VZLWFKLQJ�EHWZHHQ�ERDUGV�RFFXUV�LQ�D�F\FOLFDO�VHTXHQFH���→�→�→�→��������SUHVVLQJ�WKH�EXWWRQ��RU�FRPELQDWLRQ�RI�WZR�EXWWRQV��
ZKLFK�KDV�EHHQ�DVVLJQHG�WKLV�IXQFWLRQ��

• 7KH�VZLWFKLQJ�FDQ�DOVR�EH�KDQGOHG�DXWRPDWLFDOO\��XSRQ�GLUHFW�UHTXHVW�RI�WKH�SURJUDP��)RU�H[DPSOH��DQ�,�2�ERDUG�FDQ�UHTXHVW�WKH�FRQWURO�RI�WKH�
VKDUHG�WHUPLQDO�WR�GLVSOD\�DODUPV�RU��RQ�WKH�FRQWUDU\��WUDQVIHU�SRVVHVVLRQ�WR�WKH�IROORZLQJ�ERDUG�DW�WKH�HQG�RI�D�SUH�VHW�WLPH��F\FOLFDO�URWDWLRQ���

�
�
7KH�QXPEHU�DQG�WKH� W\SH�RI� WHUPLQDOV� LV�VHW�GXULQJ�WKH� LQLWLDO�FRQILJXUDWLRQ�RI� WKH�QHWZRUN��7KH�UHODWLYH�GDWD� LV�VDYHG� LQ� WKH�((3520�
PHPRU\�RI�HDFK�LQGLYLGXDO�,�2�ERDUG����
�

7HUPLQDO�FRQILJXUDWLRQ�SURFHGXUH�
7KHUH�LV�DQ�DXWR�FRQILJXUDWLRQ�SURFHGXUH�RI�WKH�3ODQ�QHWZRUN��ZKLFK�LV�PDGH�E\�WKH�VRIWZDUH��HYHU\�WLPH�LQ�ZKLFK�WKH�LQVWDOODWLRQ�RI�WKH�
GHIDXOW�YDOXH�LV�PDGH���
,I�FRUUHFWO\�VHW�� WKH�DGGUHVVHV�RI� WKH�ERDUGV�DQG�WHUPLQDOV��DW� WKH� ILUVW� LQVWDOODWLRQ�RI�WKH�(3520��DIWHU�WKH�SURFHGXUH�RI�WKH�DXWRPDWLF�
LQVWDOODWLRQ�RI�WKH�GHIDXOW�YDOXHV��WKH�3ODQ�QHWZRUN�WXUQV�RXW�WR�EH�FRQILJXUHG�ZLWK�RQO\�RQH�WHUPLQDO�DQG�ZKLFK�LV�VKDUHG�EHWZHHQ�WKH�
ERDUGV�ZLWK�DGGUHVV�����7KDQNV�WR�WKLV�VKDUHG�WHUPLQDO��LW�LV�SRVVLEOH�WR�DFFHVV�WR�WKH�GLIIHUHQW�XQLWV�WKDW�DUH�FRQQHFWHG�WR�WKH�QHWZRUN��
,Q�FDVH�WKH�DGGUHVVHV�DUH�ZURQJ�RU�WKH�(3520�LV�UHSODFHG�E\�DQRWKHU�RQH�ZLWK�WKH�VDPH�YHUVLRQ�DQG�GDWH��DQG�LI�\RX�FDQQRW�DFFHVV�WR�
DQ\RQH�RI�WKH�SUHVHQW�XQLWV�IURP�WKH�WHUPLQDO��LW�LV�QHFHVVDU\�WR�SURFHHG�LQ�DFFRUGDQFH�ZLWK�ZKDW�LV�GHVFULEHG�ODWHU�RQ��
7KH� IROORZLQJ�SURFHGXUH�PXVW�EH� IROORZHG�ZKHQ�\RX�ZDQW� WR�PRGLI\� WKH�3DQ�FRQILJXUDWLRQ�RI� WKH�V\VWHP��SHUKDSV� LQ�RUGHU� WR�DGG�D�
SULYDWH�WHUPLQDO�WR�HDFK�ERDUG��
�
• 7KH�ILUVW�RSHUDWLRQ�WR�EH�SHUIRUPHG��ZKHQ�D�S/$1�QHWZRUN�LV�VHW�XS�IRU�WKH�ILUVW�WLPH�RU�DQ�,�2�ERDUG�LV�UHSODFHG��LQYROYHV�WKH�FRQILJXUDWLRQ�RI�

WKH�WHUPLQDOV��
• %HIRUH�VWDUWLQJ�WKLV�SURFHGXUH��FKHFN�WKDW�HDFK�,�2�ERDUG�DQG�HDFK�WHUPLQDO�KDYH�EHHQ��EDSWLVHG��ZLWK�WKH�FRUUHFW�DGGUHVV��ZKLFK�HVWDEOLVKHG�

GXULQJ�WKH�SODQQLQJ�RI�WKH�QHWZRUN��,W�VKRXOG�EH�UHPHPEHUHG�WKDW�WKH�DGGUHVV��ZKLFK�ZDV�VHW�XVLQJ�WKH�GLSVZLWFKHV��LV�YDOLG�RQO\�LI�WKH�GHYLFH�LV�
UHVHW��)XUWKHUPRUH��LW�LV�JRRG�SUDFWLFH�WR�SHUIRUP�D�JOREDO�UHVHW�RI�DOO�WKH�GHYLFHV�LQ�WKH�QHWZRUN��ZKHQ�UHDOLVLQJ�DQ\�PLVWDNHQ�FRQILJXUDWLRQ�RI�
WKH�DGGUHVVHV��PRUH�WKDQ�RQH�ERDUG�ZLWK�WKH�VDPH�DGGUHVV���

• 7KH�FRQILJXUDWLRQ�SURFHGXUH�PXVW�EH�DFWLYDWHG� IRU�HDFK� ,�2�ERDUG�DQG�PXVW� LQYROYH�DOO� WKH� WHUPLQDOV� LQ� WKH�QHWZRUN��7KLV�SURFHGXUH�FDQ�EH�
DFWLYDWHG�IURP�DQ\�WHUPLQDO��ZKLFK�FDQ�DOVR�KDYH�EHHQ�FRQQHFWHG�WHPSRUDULO\�MXVW�WR�SHUIRUP�WKH�FRQILJXUDWLRQ�RSHUDWLRQ��DQG�UHPRYHG�DW�WKH�
HQG�RI�WKLV��

• 7KH�RSHUDWLRQV�WR�EH�HIIHFWHG�DUH�WKH�IROORZLQJ��
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6WHS����VHOHFWLRQ�RI�WKH�,�2�ERDUG�
�
• 3UHVVLQJ�EXWWRQV�������VLPXOWDQHRXVO\�IRU�DW�OHDVW���VHFV�DFWLYDWHV�WKH�SURFHGXUH���IRU�FRPSDWLELOLW\��WKH�EXWWRQV�56�(QWHU�SHUIRUP�WKH�VDPH�

IXQFWLRQ���
�
�

T 0 T 1 T 2 T 3 T 4 T 6 T 5

T 8 T 9 T 10 T11 T12 T13T14 T15
 On-Off   Alarm Enter  Up   Down  

�
• ,I�WKH�GLVSOD\�LV�/&'��WKH�IROORZLQJ�VFUHHQ�LV�GLVSOD\HG��
�

Terminal  Adr: nn 
I/O Board Adr: 12 
 
 

�
�
• 7KH�ILHOG��7HUPLQDO�$GU�LV�IL[HG�DQG�UHSUHVHQWV�WKH�DGGUHVV�RI�WKH�WHUPLQDO�WKDW�LV�EHLQJ�RSHUDWHG�RQ�DQG�VHW�XVLQJ�WKH�UHDU�GLS�VZLWFKHV��
• $W�ILUVW��WKH�ILHOG�,�2�%RDUG�$GU�VKRZV�WKH�DGGUHVV�RI�WKH�S&2�ERDUG�FXUUHQWO\�FRQQHFWHG�WR�WKH�WHUPLQDO��,I�WKH�WHUPLQDO�LV�QRW�FRQQHFWHG�WR�DQ\�

S&2�ERDUG��WKH�FKDUDFWHUV�
��
�DUH�GLVSOD\HG��8VH�WKH�DUURZ�EXWWRQV�WR�PRGLI\�WKH�VHWWLQJ�WR�IRUFH�WKH�FRQQHFWLRQ�WR�DQRWKHU�FRQWURO��7KH�YDOXHV�
GLVSOD\HG� GXULQJ� WKH� VHOHFWLRQ� DUH� WKH� DGGUHVVHV� RI� WKH� S&2�ERDUGV� WKDW�DUH�HIIHFWLYHO\� FRQQHFWHG� WR� WKH�QHWZRUN�� ,I� QR�S&2� LV�DFWLYH�� WKH�
GLVSOD\�
��
�FDQQRW�EH�FKDQJHG���

• 3UHVVLQJ� WKH�(QWHU�EXWWRQ�ZH�JR�RXW�RI� WKH� ILUVW� SKDVH�RI� WKH�SURFHGXUH��ZKLFK� WDNHV�SODFH� LQ� WKH� WHUPLQDO�� DQG�HQWHU� WKH� UHDO�FRQILJXUDWLRQ�
VFUHHQ�RI�WKH�WHUPLQDOV��VHH�VWHS����

�
• ,I�WKH�WHUPLQDO�UHPDLQV�LQDFWLYH��QR�EXWWRQ�SUHVVHG��IRU�PRUH�WKDQ����VHFRQGV��LW�JRHV�RXW�RI�WKH�FRQILJXUDWLRQ�SURFHGXUH�DXWRPDWLFDOO\��
�

6WHS����VHOHFWLRQ�RI�WKH�DVVRFLDWHG�WHUPLQDOV�
� � � �
)RU�/&'�GLVSOD\V��WKH�GLVSOD\HG�VFUHHQV�DUH��
�
�

     Terminal Config 
         
       Press ENTER 
       to continue 

�
� � � � �����(QWHU�

� � � � �������⇓�
�

P:12  Adr     Priv/Shared 
Trm1  02        Sh   
Trm2  03        Pr  
Trm3  None      --  Ok? No  

�
• ,Q�WKLV�VFUHHQ�WKH�(QWHU�EXWWRQ�PRYHV�WKH�FXUVRU�IURP�RQH�ILHOG�WR�WKH�QH[W��ZKLOH�WKH�DUURZ�EXWWRQV�FKDQJH�WKH�FXUUHQW�YDOXH�RI�WKH�ILHOG��,Q�WKLV�

FDVH��WKH�PHVVDJH�3����LQGLFDWHV�WKDW�WKH�,�2�ERDUG�ZLWK�DGGUHVV����KDV�EHHQ�VHOHFWHG��
• 7R�H[LW�WKH�FRQILJXUDWLRQ�SURFHGXUH�DQG�VDYH�WKH�YDOXHV��VHOHFW�WKH�ILHOG�
2N�"�QR
��DQG��XVLQJ�WKH�FXUVRU�EXWWRQV�EULQJ�XS�WKH�PHVVDJH�
<HV
��

WKHQ�SUHVV�(QWHU��7R�H[LW�ZLWKRXW�VDYLQJ��ZDLW����VHFV�ZLWKRXW�SUHVVLQJ�DQ\�EXWWRQ��



7HFKQLFDO�PDQXDO� �VWDQGDUG�PRGXODU�FKLOOHU�+3�S&2�IRU�$OFR�GULYHU�

&DUHO�FRGH�������������UH������GDWHG���������� ��

'LVSOD\�RI�WKH�VWDWXV�RI�WKH�FRQQHFWLRQ�RI�WKH�WHUPLQDO�
• ,I� WKH� WHUPLQDO� VKRZV� D� VWDWXV� RI� LQDFWLYLW\� RI� WKH� &38� ERDUG� ZKRVH� RXWSXW� LV� EHLQJ� GLVSOD\HG�� WKH� GLVSOD\� LV� FDQFHOOHG� DQG� WKH� IROORZLQJ�

PHVVDJH�DSSHDUV��
�

I/O Board xx fault 
 
 
 

�
�
• ,I�WKH�WHUPLQDO�GRHV�QRW�UHFHLYH�WKH�QHWZRUN�V\QFKURQLVDWLRQ�PHVVDJH��WRNHQ��IRU�PRUH�WKDQ����VHF��WKH�GLVSOD\�LV�FDQFHOOHG�DQG�WKH�IROORZLQJ�

PHVVDJH�DSSHDUV��
��

NO LINK 
 
 
 

�
• WKLV�LV�WKH�VDPH�DV�WKH�JUHHQ�/('�RII�IRU�WKH�,�2�ERDUGV��
�

'LVSOD\�RI�WKH�VWDWXV�RI�WKH�QHWZRUN��1HW67$7��
• 7KH�SURJUDP�LQFOXGHV�D�SURFHGXUH��ZKLFK�FDQ�EH�DFWLYDWHG�RQO\�LQ�WKH�/&'�YHUVLRQ��WKDW�DOORZV�WKH�GLVSOD\�LQ�UHDO�WLPH�RI�WKH�VWDWXV�DQG�WKH�

W\SH�RI�WKH�FXUUHQWO\�FRQQHFWHG�SHULSKHUDOV��
• 7KLV�SURFHGXUH�LV�DFWLYDWHG�E\�SUHVVLQJ�EXWWRQV�������VLPXOWDQHRXVO\��RU�8S�'RZQ�(QWHU��IRU�DW�OHDVW����VHFV���DIWHU�WKH�ILUVW���VHFV��REYLRXVO\�

WKH�WHUPLQDO�FRQILJXUDWLRQ�SURFHGXUH�LV�DFFHVVHG���7KH�IROORZLQJ�VFUHHQ�LV�GLVSOD\HG��
�

NetSTAT
T: xx 
Enter 
To Exit

8
16
24
32

1
9
17
25

�
�
• 7KH� QXPEHU� DIWHU� 7�� VKRZV� WKH� DGGUHVV� RI� WKH� WHUPLQDO� RQ� ZKLFK� WKH� SURFHGXUH� LV� DFWLYDWHG�� WKH� V\PEROV� LQGLFDWH� WKH� W\SH� RI� SHULSKHUDO�

�WHUPLQDO�S&2��DQG�WKH�FRUUHVSRQGLQJ�DGGUHVV��
• ,Q�WKH�H[DPSOH��WKH�QHWZRUN�LV�PDGH�XS�RI���S&2�ERDUGV�ZLWK�DGGUHVVHV�������DQG���WHUPLQDOV�ZLWK�DGGUHVVHV�������DQG�����
�



7HFKQLFDO�PDQXDO� �VWDQGDUG�PRGXODU�FKLOOHU�+3�S&2�IRU�$OFR�GULYHU�

&DUHO�FRGH�������������UH������GDWHG���������� ��

)LUVW�VWDUW�XS�
2QO\�RQH�SURJUDP�(3520�LV�IRUHVHHQ��7KLV�LV�YDOLG�ERWK�IRU�WKH�PDVWHU�ERDUG�DQG�WKH�VODYH�ERDUG��DQG�RQ�WKH�EDVLV�RI�WKH�DGGUHVV�RI�WKH�ERDUG�RQ�
ZKLFK�LW�LV�LQVWDOOHG��WKH�SURJUDP�(3520�UHFRJQL]H�WKH�ULJKW�RSHUDWLRQ�PRGDOLW\��
:KHQ�D�QHZ�(3520�LV�LQVWDOOHG�LQ�WKH�S&2�ERDUG��LW�LV�QHFHVVDU\�WR�LQVWDOO�WKH�GHIDXOW�YDOXHV��
7KHUH�LV�D�SURFHGXUH�IRU�WKH�DXWRPDWLF�LQVWDOODWLRQ�RI�WKH�GHIDXOW�YDOXHV��,W�LV�EDVHG�RQ�WKH�GLIIHUHQFH�EHWZHHQ�WKH�VWRUHG�YDOXHV�RI�GDWH�DQG�YHUVLRQ�
RI�WKH�VRIWZDUH��+RZHYHU��LW�LV�VXJJHVWHG�WR�LQVWDOO�WKH�GHIDXOW�YDOXHV�E\�KDQG�JDLQLQJ�DFFHVV�WR�WKH�0B0$18)����VFUHHQ��
,I�&$5(/¶V�GULYHUV�DUH�XVHG�IRU�WKH�$/&2�YDOYH��GXULQJ�WKH�SURFHGXUH�IRU�WKH�LQVWDOODWLRQ�RI�WKH�GHIDXOW�YDOXHV�LW� LV�QHFHVVDU\�WKDW�WKH�GULYHUV�DUH�
VXSSOLHG�ZLWK�SRZHU�DQG�FRQQHFWHG�WR�SODQ�QHWZRUN��RWKHUZLVH�WKH\�FDQQRW�EH�LQLWLDWHG��

 
 
 

,QVWDOODWLRQ�RI�WKH�GHIDXOW�YDOXHV�
�
7KLV�SURFHGXUH�IRUHVHHV�WKH�FRPSOHWH�HUDVXUH�RI�WKH�PHPRU\�RI�WKH�S&2�ERDUG�DQG�WKH�LQVWDOODWLRQ�RI�WKH�YDOXHV�HVWDEOLVKHG�E\�&DUHO�IRU�WKH�LQLWLDO�
RSHUDWLRQ�RI�WKH�PDFKLQH��
�
�
:$51,1*���7KLV�RSHUDWLRQ�VKRXOG�DOVR�EH�UHSHDWHG�LI�WKH�(3520�RU�S&2�ERDUG�DUH�UHSODFHG��RU�LQ�FDVH�RI�DQ\�RWKHU�PRGLILFDWLRQV�WR�WKH�
V\VWHP�KDUGZDUH�ZKLFK�PD\�FRPSURPLVH�WKH�VRIWZDUH��
�
%HIRUH�PDNLQJ�WKLV�RSHUDWLRQ��EH�VXUH�RI�KDYLQJ�VXSSO\�ZLWK�SRZHU�WKH�SRVVLEOH�GULYHUV��ZKLFK�DUH�FRQQHFWHG�WR�WKH�QHWZRUN��EHFDXVH�LI�QRW�VXSSOLHG�
GXULQJ�WKLV�SKDVH��WKH�GULYHUV�ZRQ¶W�EH�LQLWLDOLVHG�DQG�VR�FRXOG�ZRUN�DQRPDORXVO\�
�
3UHVV�WKH�EXWWRQV�0(18�DQG�352*�VLPXOWDQHRXVO\��
�
M_Pw_Manuf                                                                                                       
+--------------------+                                                                                           
¦Manufacturer         ¦                                                                                          
¦Insert password      ¦                                                                                          
¦                    ¦                                                                                           
¦              0000  ¦                                                                                           
+--------------------+ 
�

$IWHU�KDYLQJ�HQWHUHG�WKH�FRUUHFW�SDVVZRUG��WKH�IROORZLQJ�VFUHHQ�LV�GLVSOD\HG��
�
m_manuf245                                                                                                       
+-------------------- +                                                                                           
¦Reset all parameters¦                                                                                           
¦to default values  N¦                                                                                           
¦                    ¦                                                                                           
¦                    ¦                                                                                           
+--------------------+ �

�

0RYH�WR�WKH�<�1�ILHOG�SUHVVLQJ�(17(5��DQG�XVLQJ�WKH�DUURZ�EXWWRQV�FKDQJH�1�WR�<�DQG�ZDLW�IRU�WKH�DXWRPDWLF�LQVWDOODWLRQ�RI�WKH�GHIDXOW�YDOXHV��
:KHQ�WKH�PHVVDJH�³3OHDVH�ZDLW��´�GLVDSSHDUV��LW�PHDQV�WKDW�WKH�GHIDXOW�YDOXHV�KDYH�EHHQ�LQVWDOOHG��
$W�WKLV�SRLQW�LW�LV�VXJJHVWHG�WR�VZLWFK�WKH�S&2�ERDUG�RII�DQG�RQ�DJDLQ���GLVFRQQHFWLQJ�DQG�WKHQ�UHFRQQHFWLQJ�WKH�SRZHU�VXSSO\����6R��DOO�RI�
WKH�FRXQWHUV��ZKLFK�DUH�ZLWKLQ�WKH�ERDUG��ZLOO�EH�VHW�DW�]HUR�DQG�WKH�VHW�YDOXHV�ZLOO�EHFRPH�HIIHFWLYH��



7HFKQLFDO�PDQXDO� �VWDQGDUG�PRGXODU�FKLOOHU�+3�S&2�IRU�$OFR�GULYHU�

&DUHO�FRGH�������������UH������GDWHG���������� ��

'ULYHU�VRIWZDUH�FRQILJXUDWLRQ�

%UDQFKHV�RI�FRQILJXUDWLRQ�
�

7KH�VRIWZDUH�KDV�QXPHURXV�EUDQFKHV�RI�FRQILJXUDWLRQ���GLVSOD\�ZKLFK�DUH�GLYLGHG�DV�IROORZV��WKH�OHIW�FROXPQ�VKRZV�WKH�KHDGLQJV�RI�WKH�VFUHHQV�LQ�
WKH�EUDQFK��ZKLOH�WKH�ULJKW�FROXPQ�EULHIO\�GHVFULEHV�WKH�IXQFWLRQ�RI�WKH�EUDQFK�LWVHOI���
�
• (;9�PDQXIDFWXUHU�� Å�FRQILJXUDWLRQ�'ULYHU����PDQXIDFWXUHU�SDUDPHWHUV��
• (;9�&DUHO�� � Å�FRQILJXUDWLRQ�'ULYHU����&$5(/�SDUDPHWHUV��
• (;9�PDLQWHQDQFH� Å�FRQILJXUDWLRQ�'ULYHU����PDLQWHQDQFH�SDUDPHWHUV��

�

8VHU�LQWHUIDFH��'ULYHU��
�

3DVVZRUG�VFUHHQV�
�
+HUH�DUH�WKH�SDVVZRUG�VFUHHQV�WKDW�DOORZ�DFFHVV�WR�WKH�EUDQFKHV�RI�FRQILJXUDWLRQ��
 
 
m_manuf_PW_C1                                                                                                    
+--------------------+                                                                                           
¦Manufacturer D:1 U:1¦                                                                                           
¦Insert password     ¦                                                                                           
¦                    ¦                                                                                           
¦               0000 ¦                                                                                           
+-------------------- +                                                                                           
 
2QFH�WKH�SDVVZRUG�KDV�EHHQ�HQWHUHG��WKH�VRIWZDUH�VNLSV�WR�WKH�³PDQXIDFWXUHU¶V´�FRQILJXUDWLRQ�EUDQFK�RI�GULYHU����
2QFH�WKLV�EUDQFK�KDV�EHHQ�DFFHVVHG��SUHVVLQJ�WKH�0(18�LW�LV�SRVVLEOH�WR�UHWXUQ�WR�WKLV�VFUHHQ��
 
 
m_CAREL_PW_C1                                                                                                    
+-------------------- +                                                                                           
¦CAREL        D:1 U:1¦                                                                                           
¦Insert password     ¦                                                                                           
¦                    ¦                                                                                           
¦               0000 ¦                                                                                           
+-------------------- +                                                                                           
 
2QFH�WKH�SDVVZRUG�KDV�EHHQ�HQWHUHG��WKH�VRIWZDUH�VNLSV�WR�WKH�³&$5(/¶V´�FRQILJXUDWLRQ�EUDQFK�RI�GULYHU����
2QFH�WKLV�EUDQFK�KDV�EHHQ�DFFHVVHG��SUHVVLQJ�WKH�0(18�LW�LV�SRVVLEOH�WR�UHWXUQ�WR�WKLV�VFUHHQ��
 
 
m_manuf_PW_C2                                                                                                    
+-------------------- +                                                                                           
¦Manufacturer D:2 U:1¦                                                                                           
¦Insert password     ¦                                                                                           
¦                    ¦                                                                                           
¦               0000 ¦                                                                                           
+-------------------- +                                                                                           
 
2QFH�WKH�SDVVZRUG�KDV�EHHQ�HQWHUHG��WKH�VRIWZDUH�VNLSV�WR�WKH�³PDQXIDFWXUHU¶V´�FRQILJXUDWLRQ�EUDQFK�RI�GULYHU����
2QFH�WKLV�EUDQFK�KDV�EHHQ�DFFHVVHG��SUHVVLQJ�WKH�0(18�LW�LV�SRVVLEOH�WR�UHWXUQ�WR�WKLV�VFUHHQ��
 
 
m_CAREL_PW_C2                                                                                                    
+-------------------- +                                                                                           
¦CAREL        D:2 U:1¦                                                                                           
¦Insert password     ¦                                                                                           
¦                    ¦                                                                                           
¦               0000 ¦                                                                                           
+--------------------+ 
 
2QFH�WKH�SDVVZRUG�KDV�EHHQ�HQWHUHG��WKH�VRIWZDUH�VNLSV�WR�WKH�³&$5(/¶V´�FRQILJXUDWLRQ�EUDQFK�RI�GULYHU����
2QFH�WKLV�EUDQFK�KDV�EHHQ�DFFHVVHG��SUHVVLQJ�WKH�0(18�LW�LV�SRVVLEOH�WR�UHWXUQ�WR�WKLV�VFUHHQ��
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&DUHO�FRGH�������������UH������GDWHG���������� ��

0DQXIDFWXUHU¶V�SDUDPHWHUV��
�

1R� 3DUDPHWHU�

�

0HDQLQJ�

�� 7\SH�RI�UHJXODWLRQ� QR��RII�� Å�QR�UHJXODWLRQ��WKH�YDOYH�LV�NHSW�FORVHG��

VHOI�DGDSWLQJ� Å�DXWRPDWLF�UHJXODWLRQ��

IURP�XVHU�FRQILJ�� Å�PDQXDO�UHJXODWLRQ��WKH�3,'�SDUDPHWHUV�DUH�VHW�E\�WKH�XVHU��

IRUFHG�RSHQLQJ� Å�IRUFH�WKH�WRWDO�RSHQLQJ�RI�WKH�YDOYH�

�� 6WDJHV�SUHVHQW� 1XPEHU�RI�VWDJHV�SUHVHQW�LQ�WKH�FLUFXLW� �QR��FRPSUHVVRUV���QR��FDSDFLW\�FRQWUROV�SHU�FRPS���

�� 7\SH�JDV� 7\SH�RI�JDV�XVHG�LQ�WKH�FLUFXLW�

�� 7\SH�YDOYH� 7\SH�RI�YDOYH�XVHG��(;���(;���(;����

�� &RPS��5HIULJ��&DS�� 5HIULJHUDWLQJ�FDSDFLW\�RI�WKH�FRPSUHVVRU��LQ�N:��

�� (QDEOH��SUREH�HUURU�� (QDEOHV�VLJQDO�ZLWK�WKH�DODUP�UHOD\�RI�WKH�GULYHU�LQ�WKH�HYHQW�RI�GULYHU�SUREH�IDXOW�

�� (QDEOH��VWHS�PRWRU�HUURU�� (QDEOHV�VLJQDO�ZLWK�WKH�DODUP�UHOD\�RI�WKH�GULYHU�LQ�WKH�HYHQW�RI�SRRU�FRQQHFWLRQ�RI�WKH�VWHSSHU�

PRWRU�

�� (QDEOH��((3520�HUU��� (QDEOHV�VLJQDO�ZLWK�WKH�DODUP�UHOD\�RI�WKH�GULYHU�LQ�WKH�HYHQW�RI�GDPDJHG�((3520�

�� (QDEOH��EDWWHU\�(UURU�� (QDEOHV�VLJQDO�ZLWK�WKH�DODUP�UHOD\�RI�WKH�GULYHU�LQ�WKH�HYHQW�RI�IDXOW\�EDWWHU\�

��� (QDEOH��KLJK�SUHVV�HUU�� (QDEOHV�VLJQDO�ZLWK�WKH�DODUP�UHOD\�RI�WKH�GULYHU�LQ�WKH�HYHQW�RI�KLJK�SUHVVXUH��DERYH�023��

��� (QDEOH��ORZ�SUHVV�HUU�� (QDEOHV�VLJQDO�ZLWK�WKH�DODUP�UHOD\�RI�WKH�GULYHU�LQ�WKH�HYHQW�RI�ORZ�SUHVVXUH��EHORZ�/23��

��� (QDEOH� ORZ� VXSHUKHDW�

DODUP�

(QDEOHV�VLJQDO�ZLWK�WKH�DODUP�UHOD\�RI�WKH�GULYHU�LQ�WKH�HYHQW�RI�ORZ�VXSHU�KHDW��EHORZ�SDUDPHWHU�

QXPEHU�����

��� (QDEOH� YDOYH� QRW� FORVHG�

DODUP�

(QDEOHV� VLJQDO� ZLWK� WKH� DODUP� UHOD\� RI� WKH� GULYHU� LQ� WKH� HYHQW� RI� YDOYH� QRW� FRPSOHWHO\� FORVHG�

GXULQJ�WKH�SUHYLRXV�EODFN�RXW�

��� 6XSHU�KHDW�VHWSRLQW� 6XSHU�KHDW�VHWSRLQW��UHTXLUHG�VXSHU�KHDWLQJ�WHPSHUDWXUH��

��� 6HW�0LQ��

2SHUDWLQJ�SUHVVXUH��

/RZ� RSHUDWLQJ� SUHVVXUH� WKUHVKROG� �EHORZ� ZKLFK� WKH� ´ORZ� SUHVVXUH� DODUPµ� LV� VLJQDOOHG�� �/23��

/RZHVW�2SHUDWLQJ�3UHVVXUH���

��� 6HW�0D[��

2SHUDWLQJ�SUHVVXUH�

+LJK� RSHUDWLQJ� WKUHVKROG� SUHVVXUH� �DERYH� ZKLFK� WKH� ´KLJK� SUHVVXUH� DODUPµ� LV� VLJQDOOHG�� �023��

0D[LPXP�2SHUDWLQJ�3UHVVXUH��

��� 3URS��IDFWRU� 3URSRUWLRQDO�IDFWRU��3��

��� 'HULY��IDFWRU� ,QWHJUDWLYH�IDFWRU��,��

��� 'LII��IDFWRU� 'LIIHUHQWLDO�IDFWRU��'��

��� 3RVLW��DGMXVW�� 5HVHUYHG�

��� 0D[�YDOYH�VWHSV� 0D[��QR��RI�YDOYH�VWHSV�

��� &RQILJ��SUHVV��SUREH�

���P$�����P$�

&DOLEUDWLRQ�RI�SUHVVXUH�SUREH��QXPEHU�RI�EDUJ�UHDG�DW��P$�DQG�DW���P$�

��� 6HW�� HYDSRUDWRU� RXWOHW�

SUHVV��

2SHUDWLQJ�VHW�SRLQW�IRU�WKH�HYDSRUDWRU�RXWOHW�SUHVVXUH�

��� 6XSHU�KHDW�K\VWHUHVLV�DIWHU�

KLJK�SUHVVXUH�DODUP�

6XSHU�KHDW�K\VWHUHVLV�DIWHU�WKH�KLJK�SUHVVXUH�DODUP�

��� 6XSHU�KHDW�K\VWHUHVLV�DIWHU�

ORZ�SUHVVXUH�DODUP�

6XSHU�KHDW�K\VWHUHVLV�DIWHU�WKH�ORZ�SUHVVXUH�DODUP�

��� &ORVH� YDOYH� DW� PLQ�� SRV��

ZKHQ�VXSHU�KHDW�OHVV�WKDQ�

6XSHU�KHDW� WKUHVKROG� EHORZ� ZKLFK� WKH� YDOYH� LV� FORVHG� DW� WKH� PLQLPXP� SRVLWLRQ� �WKH� PLQLPXP�

SRVLWLRQ�UHIHUV�WR�SDUDPHWHU�����DQG�WKH�´ORZ�VXSHUKHDWµ�DODUP�LV�VLJQDOOHG��LI�HQDEOHG���

��� 9DOYH�UHJ�� ([WUD�LQIRUPDWLRQ�RQ�WKH�UHJXODWLRQ��XVHG�RQO\�ZKHQ�SDUDPHWHU���LV�LQ�´IRUFHG�RSHQLQJµ�PRGH���

9DOYH�RII��������������WKH�YDOYH�LV�NHSW�FORVHG�

0DQXDO�SRVLWLRQ����LQ�´IRUFHG�RSHQLQJµ�WKH�YDOYH�LV�IRUFHG�FRPSOHWHO\�RSHQ�

��� 7\SH� RI� FRPSUHVVRU� LQSXW�

VWDWXV�

$OORZV�WKH�VHOHFWLRQ�RI�WKH�LQSXW�ZKLFK�SURYLGHV�WKH�VWDWXV�RI�WKH�FRPSUHVVRUV��

S/$1�Å�VXSSOLHV�WKH�H[DFW�VWDWXV�RI�WKH�FRPSUHVVRUV��QXPEHU�RI�FRPSUHVVRUV�RQ�DQG�QXPEHU�RI�

FDSDFLW\�FRQWUROV�LQVHUWHG��LI�DQ\���WKLV�LQIRUPDWLRQ�DOORZV�WKH�SUH�SRVLWLRQLQJ�RI�WKH�YDOYH��

',*,7$/�,1387�Å�SURYLGHV�WKH�VWDWXV�RI�WKH�FRPSUHVVRUV�VLPSO\�DV�� ´DOO�RIIµ�DQG�� µDW�OHDVW�RQH�

RQµ��7KLV�LQIRUPDWLRQ�GRHV�QRW�DOORZ�SUH�SRVLWLRQLQJ��:KHQ�WKH�LQSXW�LV�HTXDO�WR����WKH�YDOYH�LV�

NHSW�FORVHG��ZKLOH�LI�HTXDO�WR���WKH�YDOYH�LV�RSHQ�DQG�WKHQ��EDVHG�RQ�WKH�SUHVVXUH�DQG�VXSHU�KHDW��

WKH�GULYHU�VWDUWV�UHJXODWLQJ��

��� 3UHVV��SUREH� 7\SH�RI�SUHVVXUH�SUREH������P$�RU�DOWHUQDWLYHO\�����P$�

��� 7\SH�RI�WHPS��SUREH� 7\SH�RI�WHPSHUDWXUH�SUREH��17&�����$7��&$5(/��RU�DOWHUQDWLYHO\�17&�����(7%�

��� 3UHVHQFH�S/$1� ,QIRUPV�WKH�GULYHU�RI�WKH�SUHVHQFH�RU�RWKHUZLVH�RI�WKH�S/$1�QHWZRUN��,I�WKH�S/$1�LV�QRW�SUHVHQW��

WKH�GULYHU�GRHV�QRW�PDQDJH�WKH�S/$1�DODUP��IXUWKHUPRUH�LW�VLJQDOV�WKH�IROORZLQJ�DODUPV�IRU�MXVW�

���VHFV��

• ZDLW�YDOYH�UHVWDUW�

• ZDLW�EDWWHU\�UHVWDUW�

• ZDLW�((3520�UHERRW�

��� 3UHVHQFH�EDWWHU\� ,QIRUPV�WKH�VRIWZDUH�RI�WKH�SUHVHQFH�RU�RWKHUZLVH�RI�WKH�EDWWHU\�

,I�WKH�EDWWHU\�LV�QRW�SUHVHQW��WKH�GULYHU�QR�ORQJHU�PDQDJHV�WKH�FRUUHVSRQGLQJ�DODUPV��WHVWV��HWF��
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&$5(/¶V�SDUDPHWHUV��
�

1R� 3DUDPHWHU�

�

0HDQLQJ�

��� 1R�� RI� VDPSOHV� IRU� FDOFXODWLQJ� WKH�

LQSXW�DYHUDJH�

0LQLPXP� QXPEHU� RI� VDPSOHV� XVHG� WR� FDOFXODWH� WKH� DYHUDJH� RI� WKH� DQDORJXH� LQSXWV�

�SUHVVXUH��WHPSHUDWXUH�������RI�WKH�GULYHU��

$�KLJK�QXPEHU�RI�VDPSOHV�LQFUHDVHV�WKH�DFFXUDF\�RI�WKH�UHJXODWLRQ��ZKLFK�LV�WKXV�PRUH�

VWDEOH��EXW�DW�WKH�VDPH�WLPH�PDNHV�LW�VORZHU�WR�UHVSRQG�WR�YDULDWLRQV�LQ�WKH�FRQGLWLRQV�

RI�WKH�V\VWHP��

��� 8S�OLPLW�VWDE��LQGH[� 8SSHU�OLPLW�RI�WKH�VWDELOLW\�LQGH[�RI�WKH�V\VWHP�

��� /RZ�OLPLW�VWDE��LQGH[� /RZHU�OLPLW�RI�WKH�VWDELOLW\�LQGH[�RI�WKH�V\VWHP�

��� 3RV��HUU��DY��WLPH� $YHUDJH�WLPH�RI�WKH�SRVLWLRQLQJ�HUURU��

��� 1R��RI�VWHSV�EHORZ�ZKLFK�WKH�YDOYH�LV�

FRQVLGHUHG�FORVHG�

7KH�QXPEHU�RI�VWHSV�EHORZ�ZKLFK�WKH�YDOYH�LV�FRQVLGHUHG�FORVHG�

��� 6WHSSHU�PRWRU���IUHTXHQF\� 2SHUDWLQJ�IUHTXHQF\�RI�WKH�YDOYH�PRWRU�

��� 6WHSSHU�PRWRU���PD[��FXUUHQW� 0D[��RSHUDWLQJ�FXUUHQW�RI�WKH�YDOYH�PRWRU��

7ZR�YDOXHV�FDQ�EH�VHOHFWHG������$�DQG����$�

��� &DOFXODWHG�YDOYH�SRVLWLRQ� &DOFXODWHG� SRVLWLRQ� RI� WKH� YDOYH� �H[SUHVVHG� LQ� VWHSV��� WKLV� GRHV� QRW� LQGLFDWH� WKH�

HIIHFWLYH�SRVLWLRQ�RI�WKH�YDOYH��EXW�UDWKHU�WKH�GHVLUHG�SRV���WR�ZKLFK�LW�ZLOO�DUULYH�LQ�D�

FHUWDLQ�WLPH���

��� 6DPSOH�WLPH� 6DPSOLQJ�WLPH��WKH�LQSXWV�RI�WKH�GULYHU�DUH�ILOWHUHG�GLJLWDOO\��7KLV�SDUDPHWHU�DOORZV�WKH�

VDPSOLQJ�WLPH�RI�WKH�GLJLWDO�ILOWHUV�WR�EH�VHW��

��� 6\VWHP�VWDELOLW\� 6WDELOLW\�LQGH[�RI�WKH�V\VWHP�

��� 5HVHUYHG��,17���� &XUUHQWO\�UHVHUYHG��/($9(�7+(�'()$8/7�9$/8(��

$OORZV�FKDQJLQJ�WKH�PD[��RSHUDWLQJ�FXUUHQW�RI�WKH�PRWRU�RI�WKH�YDOYH��

7KH� GHIDXOW� LV� ������ (DFK� XQLW� UHSUHVHQWV� D� FXUUHQW� YDOXH� HTXDO� WR� ´PD[�� FXUUHQW� IRU�

YDOYH�PRWRUµ�������

(�J���LI�VHW�WR�������WKH�PD[��FXUUHQW�LV����$��WKH�PD[��FXUUHQW�XVHG�IRU�UHJXODWLRQ�ZLOO�

EH����������������� ��$�

��� 7HVW��,17���� 5HVHUYHG��/($9(�7+(�'()$8/7�9$/8(��

�

0DLQWHQDQFH�SDUDPHWHUV�
�

1R� 3DUDPHWHU�

�

0HDQLQJ�

��� %DWWHU\�VWDWXV�� ,QIRUPV�RQ�WKH�EDWWHU\�VWDWXV��

• EDWWHU\�GLVFRQQHFWHG��VLJQDOOHG�E\�DQ�LQW��UHV��RI�����2KP��

• KLJK� LQWHUQDO� UHVLVWDQFH� �!���2KP��ZKHQ� WKH� EDWWHU\� LV� QRW� VXIILFLHQWO\� FKDUJHG� WR� FORVH� WKH�

YDOYH�LQ�WKH�HYHQW�RI�D�EODFNRXW�

• QRW�UHFKDUJHDEOH��ZKHQ�WKH�EDWWHU\�FDQQRW�EH�UHFKDUJHG�DQ\�ORQJHU��

• GLVFKDUJHG��EXW�UHFKDUJHDEOH��

• EDWWHU\�FKDUJHG�DQG�ZRUNLQJ�FRUUHFWO\�

��� (QDEOH�� DODUP� LI� YDOYH�

VWD\V� RSHQ� DIWHU� VKXW�

GRZQ�

(QDEOHV�WKH�´YDOYH�RSHQµ�DODUP�LQ�WKH�HYHQW�RI�D�EODFNRXW�

��� 5HVWDUW� DIWHU� VKXW�

GRZQ�EODFN�RXW�

$IWHU�D�EODFNRXW�WKH�GULYHU�FDQ�UHVWDUW�ZLWK�UHJXODWLRQ�

• DOZD\V�

• RQO\�LI�WKH�EDWWHU\�LV�FKDUJHG��,I�WKH�EDWWHU\�LV�GLVFKDUJHG�RU�IDXOW\�WKH�YDOYH�LV�NHSW�FORVHG�DQG�

WKH�V\VWHP�ZLOO�QRW�UHVWDUW�XQWLO�WKH�EDWWHU\�LV�UHFKDUJHG��

��� %DWW��UHVLVWDQFH�� ,QWHUQDO�UHVLVWDQFH�RI�WKH�EDWWHU\��2KP��

��� 7LPH� VLQFH� ODVW� EDWWHU\�

WHVW�

7LPH�HODSVHG�VLQFH�WKH�ODVW�WHVW�RI�WKH�EDWWHU\�VWDWXV�

7KH�WHVW�LV�SHUIRUPHG�HYHU\�����KRXUV�DQG�LQYROYHV�WKH�GLVFKDUJH�RI�����RI�WKH�EDWWHU\·V�FDSDFLW\��

2WKHU�WHVWV�DUH�DOVR�SHUIRUPHG��\HW�WKHVH�DUH�LQYLVLEOH�WR�WKH�XVHU��DQG�DUH�QRW�GHVFULEHG�KHUH�

��� 7LPH� VLQFH� ODVW� EDWWHU\�

XVH��

7LPH�HODSVHG�VLQFH�WKH�ODVW�WLPH�WKH�EDWWHU\�ZDV�XVHG�WR�FORVH�WKH�YDOYH�DIWHU�D�EODFNRXW�

��� &DSDFLW\� 5HTXHVW��SHUFHQWDJH��VHQW�WR�GULYHU�

7KH�GULYHU�FDOFXODWHV�WKH�SHUFHQWDJH�RI�WKH�UHTXHVW�LQ�WKH�IROORZLQJ�ZD\��

QR��RI�VWDJHV�UHTXLUHG���SUHVHQW�VWDJHV������

�VHH�FKDS��´5HTXHVW�PDQDJHPHQWµ�IRU�PRUH�LQIRUPDWLRQ��

��� 9DOYH�SRV�� (IIHFWLYH�SRVLWLRQ�RI�WKH�YDOYH��LQ�VWHSV��

��� ,QWDNH��WHPSHUDWXUH� 7HPSHUDWXUH�RI�WKH�LQWDNH�RI�WKH�JDV�

��� ,QWDNH��SUHVVXUH� 7HPSHUDWXUH�RI�WKH�LQWDNH�RI�WKH�JDV�

��� (YDSRUDWRU���WHPSHUDWXUH� (YDSRUDWRU�WHPSHUDWXUH��HTXDO�WR�WKH�JDV�VDWXUDWLRQ�WHPSHUDWXUH��EDVHG�RQ�WKH�W\SH�RI�JDV�DQG�WKH�

PHDVXUHPHQW�RI�WKH�SUHVVXUH�RI�WKH�JDV�LWVHOI��

��� (YDSRUDWRU���6XSHU�+HDW� &DOFXODWHG�HYDSRUDWRU�VXSHU�KHDWLQJ�
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6SHFLDO�³,JQRUH´�IXQFWLRQ�
 
+--------------------+ 
¦WARNING!     D:1 U:1¦ 
¦SYSTEM WAITING      ¦ 
¦VALVE OPENING       ¦ 
¦Ignore? N           ¦ 
+--------------------+ 
 

7KHUH�DUH�WKUHH�DODUP�FRQGLWLRQV�WKDW�SUHYHQW�WKH�GULYHU�IURP�SHUIRUPLQJ�QRUPDO�UHJXODWLRQ��
• YDOYH�UHRSHQLQJ� � Å�GXULQJ�WKH�ODVW�EODFNRXW�WKH�YDOYH�ZDV�QRW�FORVHG�FRPSOHWHO\�
• EDWWHU\�UHFKDUJH� � Å�WKH�EDWWHU\�GRHV�QRW�ZRUN�FRUUHFWO\�RU�LV�GLVFKDUJHG�RU�QRW�FRQQHFWHG�
• ((3520�UHERRW�� Å�((3520�PDOIXQFWLRQ�
�
7KH�³,JQRUH´�IXQFWLRQ�DOORZV�WKHVH�DODUPV�WR�EH�LJQRUHG��VR�DV�WR�DOORZ�WKH�FRQWURO�RI�WKH�YDOYH�E\�WKH�GULYHU��ZKLFK�RWKHUZLVH�ZRXOG�NHHS�LW�FORVHG��
XQWLO�WKH�DODUP�HQGV��
�
:$51,1*�� FDQFHOOLQJ� WKH� DODUPV� PHDQV� LJQRULQJ� WKHP�� WKXV�� LW� LV� UHFRPPHQGHG� WR� FKHFN� FDUHIXOO\� WKDW� WKH� V\VWHP� ZLOO� QRW� EH� GDPDJHG��
PDOIXQFWLRQHG�RU�EHFRPH�XQUHOLDEOH��H�J��� LI�³EDWWHU\�UHFKDUJH´�LV�VLJQDOOHG��LW�SUREDEO\�PHDQV�WKDW�WKH�EDWWHU\�LV�QRW�FKDUJHG�RU�DOWHUQDWLYHO\�LV�QRW�
FRQQHFWHG��HWF��7KLV��LQ�WKH�HYHQW�RI�D�EODFNRXW��FRXOG�QRW�DOORZ�WKH�YDOYH�WR�FORVH��7KXV��WKH�YDOYH�ZRXOG�VWD\�RSHQ�HYHQ�ZKHQ�WKH�V\VWHP�UHVWDUWV���
�
,I�QRQH�RI�WKH�WKUHH�DODUPV�DERYH�DUH�SUHVHQW��WKH�VFUHHQ�FKDQJHV�DV�IROORZV��
�
+--------------------+ 
¦Maintenance  D:1 U:1¦ 
¦                    ¦ 
¦NO PROBLEM          ¦ 
¦Ignore? N           ¦ 
+--------------------+ 

 
 
 

2SHUDWLRQ�RI�WKH�YDOYHV�LQ�³&KLOOHU´�DQG�³+HDW�SXPS´�PRGHV�
�
7KH�³KHDW�SXPS´�PRGH�IHDWXUHV�D�GLIIHUHQW�KDUGZDUH�FRQILJXUDWLRQ�LQ�DFFRUGDQFH�ZLWK�WKH�W\SH�RI�YDOYH�XVHG��
�
)RU�(;���DQG�(;���YDOYHV��WKH�FRQILJXUDWLRQ�IHDWXUHV�PD[����RSHUDWLYH�YDOYH�HDFK�S&2�ERDUG��,Q�SUDFWLFH��WZR�YDOYHV�DUH�FRQQHFWHG��EXW�WKH\�DUH�
QHYHU�XVHG�DW�WKH�VLPXOWDQHRXVO\��LQ�FKLOOHU�PRGH��YDOYH���LV�RSHUDWLYH��ZKLOH�YDOYH���LV�NHSW�FORVHG��LQ�KHDW�SXPS�PRGH��YDOYH���LV�RSHUDWLQJ��ZKLOH�
YDOYH���LV�NHSW�FORVHG��
�
7KLV�SUREOHP�GRHV�QRW�H[LVW�IRU�WKH�(;���YDOYH��ZKLFK�LV�EL�GLUHFWLRQDO�LQ�UHIULJHUDQW�JDV�IORZ��(DFK�S&2�ERDUG�FDQ�WKXV�FRQWURO�DW�ODVW���(;���YDOYHV��
HYHQ�LQ�KHDW�SXPS�FRQILJXUDWLRQ��
�
�
�)RU�WKH�WLPH�EHLQJ��WKH�VRIWZDUH�PDQDJHV�WKH�YDOYH�RQO\�LQ�FRQILJXUDWLRQ�QR�����ZKLFK�LV�VLPSOH�FKLOOHU��
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'ULYHU�5HJXODWLRQ��
�
7KH�UHJXODWLRQ�DOJRULWKP�RIIHUV�WKH�IROORZLQJ�IXQFWLRQV��
• VXSHU�KHDWLQJ�FRQWURO��VXSHU�KHDW�PRGH���LQ�QRUPDO�RSHUDWLQJ�FRQGLWLRQV�RI�WKH�V\VWHP�VXSHUKHDWLQJ�LV�DOZD\V�PDLQWDLQHG�IL[HG�DQG�DW�WKH�VHW�

SRLQW��
• LQWDNH�SUHVVXUH�FRQWURO��SUHVVXUH�PRGH���LQ�RYHU�ORDG�RU�XQGHU�ORDG�FRQGLWLRQV��7KHVH�FRQGLWLRQV�DUH�GHWHFWHG�ZKHQ�WKH�SUHVVXUH�H[FHHGV�WKH�

VHW� OLPLWV� RI� WKH�023� �0D[LPXP�2SHUDWLQJ�3UHVVXUH�� RU� /23� �/RZHVW�2SHUDWLQJ�3UHVVXUH��� ,Q� WKHVH�FRQGLWLRQV�� WKH�GULYHU� WULHV� WR� WDNH� WKH�
SUHVVXUH�EDFN�ZLWKLQ�WKH�OLPLWV�RI�WKH�023�DQG�/23���

,Q�WKHVH�FLUFXPVWDQFHV��VXSHUKHDWLQJ�LV�LQ�DQ\�FDVH�FRQWUROOHG��
• 'LDJQRVWLFV��DODUPV��7KH�GULYHU�FDQ�UHFRJQLVH�YDULRXV�DODUP�VLWXDWLRQV��VHH�WKH�FRUUHVSRQGLQJ�SDUDJUDSK���
�
7KH�UHJXODWLRQ�DOJRULWKP�DOORZV�WKH�S&2�ERDUG��ZKLFK�PDQDJHV�WKH�FLUFXLW��WR�FRPPXQLFDWH�WKH�FDSDFLW\�FRQWURO�VWDWXV�RI�WKH�FRPSUHVVRUV�WR�WKH�
GULYHU�ZKHQHYHU�WKHVH�DUH�YDULHG��,Q�WKLV�ZD\��WKH�GULYHU�NQRZV�WKH�DFWLYH�UHIULJHUDWLQJ�FDSDFLW\�DQG�FDQ�WKXV�SUH�SRVLWLRQ�WKH�YDOYH�LQ�WKH�SRVLWLRQ�
WKDW�QRPLQDOO\�FRUUHVSRQGV�WR�WKLV�FDSDFLW\��LQ�DFFRUGDQFH�ZLWK�WKH�W\SLFDO�FXUYH�RI�WKH�YDOYH�LWVHOI���$V�D�UHVXOW��WKH�DOJRULWKP�LV�DEOH�WR�UHDFW�TXLFNO\�
WR�UDSLG�YDULDWLRQV�� DFWLYDWLRQ�RI�WKH�FDSDFLW\�FRQWURO�RI�WKH�FRPSUHVVRUV��LQ�WKH�UHIULJHUDWLQJ�FDSDFLW\��2QFH�SUH�SRVLWLRQHG��WKH�YDOYH�LV�UHJXODWHG�
DXWRPDWLFDOO\�LQ�DFFRUGDQFH�ZLWK�WKH�PHDVXUHPHQWV�PDGH�E\�WKH�UHJXODWLRQ�SUREHV��
�
)RU�PRUH�GHWDLOV��SOHDVH�UHIHU�WR�WKH�IROORZLQJ�SDUDJUDSKV��$OO�WKH�SDUDPHWHUV�TXRWHG�EHORZ�DUH�GHVFULEHG�LQ�WKH�WDEOH�RI�GULYHU�SDUDPHWHUV��

0DQDJHPHQW�UHTXHVW���³&DSDFLW\´�SDUDPHWHU�
³&DSDFLW\´�LV�WKH�SDUDPHWHU�ZLWK�ZKLFK�WKH�S&2�ERDUG�WKDW�PDQDJHV�WKH�FLUFXLW�FRPPXQLFDWHV�WKH�QXPEHU�RI�DFWLYH�VWDJHV�RI�WKH�FRPSUHVVRU�WR�WKH�
GULYHU�ZKHQHYHU�WKHVH�DUH�YDULHG��7KLV�LQIRUPDWLRQ�LV�VHQW�LQ�WKH�IRUP�RI�D�SHUFHQWDJH��

&DSDFLW\� �QXPEHU�RI�DFWLYH�VWDJHV���³VWDJHV�SUHVHQW´������
³6WDJHV�SUHVHQW´�LV�WKH�WRWDO�QXPEHU�RI�VWDJHV�SUHVHQW�LQ�WKH�UHIULJHUDWRU�FLUFXLW��DQG�LV�D�GULYHU�FRQILJXUDWLRQ�SDUDPHWHU��
�
1%��LI�WKH�³&DSDFLW\´�LV�HTXDO�WR�]HUR��WKH�YDOYH�LV�FORVHG��
�
7KH� UHJXODWLRQ� RI� WKH�YDOYH� LV� LQIOXHQFHG�E\� WKH� ³&DSDFLW\´�RQO\� LQ� WKH� LQLWLDO� SUH�SRVLWLRQLQJ�SKDVH��6XEVHTXHQWO\�� WKH�YDOYH� LV�RSHQHG�FORVHG� LQ�
DFFRUGDQFH�ZLWK�WKH�PHDVXUHG�YDOXHV�RI�WKH�VXSHU�KHDWLQJ�RU�SUHVVXUH��

5HJXODWLRQ�DOJRULWKP�
%HVLGHV�WKH�SUH�SRVLWLRQLQJ��WKH�DLP�RI�WKH�UHJXODWLRQ�DOJRULWKP�LV�WR�HQVXUH�WKDW�WKH�VXSHU�KHDW�YDOXH�LV�DV�FRQVWDQW�DV�SRVVLEOH��7KH�UHTXLUHG�YDOXH�
LV�VHW�ZLWK�WKH�³VXSHU�KHDW�VHWSRLQW´�SDUDPHWHU��
7KH�FRUUHFWLRQ�WR�WKH�HUURU�HIIHFWHG�GXULQJ�RSHUDWLRQ�LV�PDGH�WKDQNV�WR�D�3,'�W\SH�DOJRULWKP��SURSRUWLRQDO���LQWHJUDO����GLIIHUHQWLDO���
7KH�YDOXHV�RI� WKH�WKUHH�SDUDPHWHUV��³3´�� ³,´�� ³'´��FDQ�EH�VHW�PDQXDOO\�E\�WKH�XVHU��SDUDPHWHU� ³7\SH�RI�UHJXODWLRQ´� �PDQXDO�UHJ��� LQ�WKLV�FDVH�WKH�
UHJXODWLRQ�ZLOO�PDLQWDLQ�WKH�VHW�3,'�YDOXHV��RU�DGMXVWHG�LQ�UHDO�WLPH�E\�WKH�VRIWZDUH��SDUDPHWHU�³7\SH�RI�UHJXODWLRQ´� �³VHOI�DGDSWLQJ´��LQ�WKLV�FDVH��WKH�
UHJXODWLRQ�LV�VHOI�DGDSWLQJ���
�
$V�ZHOO�DV�WKH�VXSHU�KHDW�YDOXH��GXULQJ�UHJXODWLRQ�WKHUH�LV�DQRWKHU�IXQGDPHQWDO�SDUDPHWHU��WKH�JDV�SUHVVXUH��
7KHUH�DUH�WZR�SDUDPHWHUV��³0D[�VHW�RSHUDWLQJ�SUHVVXUH´�DQG�³0LQ�VHW�RSHUDWLQJ�SUHVVXUH´��WKDW�LGHQWLI\�WKH�UDQJH�RI�RSHUDWLQJ�SUHVVXUH��ZLWKLQ�ZKLFK�
WKH�UHJXODWLRQ�LV�HIIHFWHG��UHWXUQLQJ�WKH�VXSHUKHDWLQJ�WR�WKH�VHW�SRLQW�YDOXH��6XSHU�KHDW�PRGH���
�
2XWVLGH� RI� WKH� UDQJH� RI� YDOXHV� LGHQWLILHG� E\� WKH� ³0LQ� VHW� RSHUDWLQJ� SUHVVXUH´� DQG� ³0D[� VHW� RSHUDWLQJ� SUHVVXUH´�� WKH� RSHUDWLQJ� FRQGLWLRQV� DUH�
FRQVLGHUHG�FULWLFDO��DQG�WKH�SULRULW\�RI�WKH�UHJXODWLRQ�PRYHV�IURP�VXSHUKHDWLQJ�WR�SUHVVXUH��,Q�RWKHU�ZRUGV��WKH�SUHVVXUH�EHFRPHV�WKH�PDLQ�UHJXODWHG�
YDOXH� �3UHVVXUH�PRGH��� DQG� WKH�YDOYH� LV�PDQDJHG�VR�DV� WR� UHWXUQ� WKH�SUHVVXUH�ZLWKLQ� WKH�RSHUDWLQJ� UDQJH��'XULQJ� WKLV�SKDVH�� LQ�DQ\�FDVH� WKH�
UHJXODWLRQ�HYDOXDWHV�WKH�VXSHUKHDWLQJ��WR�DYRLG�LW�UHDFKHV�VXFK�YDOXHV�FULWLFDO�IRU�WKH�V\VWHP��
³6XSHUKHDWLQJ�K\VWHUHVLV�DIWHU�KLJK�SUHVVXUH�DODUP´�LV�WKH�SDUDPHWHU�WKDW�DOORZV�WKH�VHWWLQJ�RI�WKH�VDIHW\�UDQJH��ZKLFK�PXVW�EH�VDWLVILHG��WR�FDQFHO�
WKH�KLJK�RU�ORZ�SUHVVXUH�DODUP�DQG�UHWXUQ�WR�³QRUPDO´�UHJXODWLRQ��,Q�RWKHU�ZRUGV��
• LQ� FDVH� RI� WKH� KLJK�SUHVVXUH� DODUP�� WKH� DODUP� LV� FDOOHG� RII� ZKHQ� WKH� VXSHU�KHDW� YDOXH� IDOOV� EHORZ� WKH� ³VXSHU�KHDW� VHWSRLQW´�³6XSHUKHDWLQJ�

K\VWHUHVLV�DIWHU�KLJK�SUHVVXUH�DODUP´��
• LQ� FDVH�RI� WKH� ORZ�SUHVVXUH�DODUP�� WKH�DODUP� LV� FDOOHG�RII�ZKHQ� WKH�VXSHU�KHDW�YDOXH� ULVHV�DERYH� WKH� ³VXSHU�KHDW�VHWSRLQW´��� ³�6XSHUKHDWLQJ�

K\VWHUHVLV�DIWHU�ORZ�SUHVVXUH�DODUP´��
�
2WKHU�LQWHUHVWLQJ�SDUDPHWHUV�XVHG�GXULQJ�WKH�UHJXODWLRQ�DUH��
�
• ³&ORVH�YDOYH�DW�PLQ��SRV��ZKHQ�VXSHU�KHDW� LV� ORZHU� WKDQ´��DOORZV� WKH�VHWWLQJ�RI�D�PLQLPXP�WKUHVKROG�EHORZ�ZKLFK� WKH�YDOYH� LV�FORVHG�DW� WKH�

PLQLPXP�SRVLWLRQ��VHH�SDUDPHWHU��³1R��VWHSV�EHORZ�ZKLFK�WKH�YDOYH�LV�FRQVLGHUHG�FORVHG´���
• ³6\VWHP�VWDELOLW\���SURYLGHV�DQ� LQGH[�RI� WKH�VWDELOLW\�RI� WKH�V\VWHP��7KH�YDOXHV��ZKLFK�UHSUHVHQW�WKH�VWDELOLW\�RI�WKH�V\VWHP��DUH�³8S�V\V��VWDE��

OLPLW�´�DQG�³/RZ�V\V��VWDE��OLPLW´��7KH�H[WHUQDO�YDOXHV�LQIRUP�WKDW�WKH�UHJXODWLRQ�KDV�QRW�\HW�UHDFKHG�D�SRLQW�RI�HTXLOLEULXP��
• ³YDOYH� SRV�´�� ³VXSHU�KHDW�� HYDSRUDWRU´�� ³WHPSHUDWXUH�� HYDSRUDWRU´� DQG� ´LQWDNH�� SUHVVXUH´�� WKHVH� DUH� GLVSOD\�RQO\� SDUDPHWHUV� WKDW� UHVSHFWLYHO\�

SURYLGH�LQIRUPDWLRQ�RQ�WKH�SRVLWLRQ�RI�WKH�YDOYH��H[SUHVVHG�LQ�VWHSV���VXSHU�KHDW��HYDSRUDWLRQ�WHPSHUDWXUH�DQG�LQWDNH�SUHVVXUH��$OO�WKHVH�YDOXHV�
DUH�VKRZQ�RQ�D�VFUHHQ��RQH�IRU�HDFK�GULYHU��DW�WKH�HQG�RI�WKH�,�2�EUDQFK��
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8VHU�LQWHUIDFH�

7DEOH�RI�3DUDPHWHUV�
�

QR� 'HVFULSWLRQ� OHYHO� 0DVWHU�6ODYH� GHIDXOW� OLPLWV�
� 0DQXIDFWXUHU�SDUDPHWHUV�� � � � �
�� &RQILJXUDWLRQ��VHH�LQSXWV�RXWSXWV�WDEOH�� 0DQXIDFWXUHU� 0VW�VOY� ��� ������
�� (QDEOH�SUREH�%�� 0DQXIDFWXUHU� 0VW�VOY� V� \�Q�
�� (QDEOH�SUREH�%�� 0DQXIDFWXUHU� 0VW�VOY� V� \�Q�
�� (QDEOH�SUREH�%�� 0DQXIDFWXUHU� 0VW�VOY� V� \�Q�
�� (QDEOH�SUREH�%�� 0DQXIDFWXUHU� 0VW�VOY� Q� \�Q�
��� (QDEOH�SUREH�%�� 0DQXIDFWXUHU� 0VW�VOY� V� \�Q�
��� (QDEOH�SUREH�%�� 0DQXIDFWXUHU� 0VW�VOY� Q� \�Q�
��� (QDEOH�SUREH�%�� 0DQXIDFWXUHU� 0VW�VOY� V� \�Q�
��� (QDEOH�SUREH�%�� 0DQXIDFWXUHU� 0VW�VOY� Q� \�Q�
��� 6HOHFWLRQ�RI�W\SH�RI�SUREH�QR�����1RQH�([WHUQDO�VHWSRLQW�YROWDJH�FXUUHQW�� 0DQXIDFWXUHU� 0VW�VOY� 1RQH� �
��� 0LQLPXP�OLPLW�RI�SUREH�QR���� 0DQXIDFWXUHU� 0VW�VOY� �� �
��� 0D[LPXP�OLPLW�RI�SUREH�QR��� 0DQXIDFWXUHU� 0VW�VOY� �� �
��� 6HOHFWLRQ�RI�W\SH�RI�VXSSO\�WHPS��SUREH�����9������P$��� 0DQXIDFWXUHU� 0VW�VOY� ����9� �
��� 6WDUW�VFDOH�VXSSO\�WHPSHUDWXUH�SUREHV� 0DQXIDFWXUHU� 0VW�VOY� �����&� �
��� )XOO�VFDOH�VXSSO\�WHPSHUDWXUH�SUREHV� 0DQXIDFWXUHU� 0VW�VOY� �����&� �
��� 6WDUW�VFDOH�KLJK�SUHVVXUH�SUREHV���P$�� 0DQXIDFWXUHU� 0VW�VOY� ��EDU� ���������EDU�
��� )XOO�VFDOH�KLJK�SUHVVXUH�SUREHV����P$�� 0DQXIDFWXUHU� 0VW�VOY� � ���������EDU�
��� 6WDUW�VFDOH�ORZ�SUHVVXUH�SUREHV���P$�� 0DQXIDFWXUHU� 0VW�VOY� �����EDU� �
��� )XOO�VFDOH�ORZ�SUHVVXUH�SUREHV����P$�� 0DQXIDFWXUHU� 0VW�VOY� ��EDU� �
��� (QDEOH�GRXEOH�VHWSRLQW� 0DQXIDFWXUHU� 0VW�VOY� Q� �
��� (QDEOH�GULYHU� 0DQXIDFWXUHU� 0VW�VOY� Q� �
��� 7RWDO�QXPEHU�RI�FRPSUHVVRUV� 0DQXIDFWXUHU� 0VW� �� �������
��� (QDEOH�FRPSUHVVRU�URWDWLRQ��),)2�ORJLF�� 0DQXIDFWXUHU� 0VW� V� �
��� 7\SH�RI��VWHS���PRGXODWLQJ��FDSDFLW\�FRQWURO� 0DQXIDFWXUHU� 0VW� 6WHS� �
��� 1XPEHU�FDSDFLW\�FRQWUROV�SHU�FRPSUHVVRU� 0DQXIDFWXUHU� 0VW� �� �������
��� 7LPH�EHWZHHQ�/LQH�DQG�6WDU� 0DQXIDFWXUHU� 0VW�VOY� ����V����� ��������V�����
��� 6WDU�WLPH� 0DQXIDFWXUHU� 0VW�VOY� ����V����� ��������V�����
��� 7LPH�EHWZHHQ�6WDU�DQG�'HOWD� 0DQXIDFWXUHU� 0VW�VOY� ����V����� ��������V�����
��� (QDEOH�OLPLWV�WR�FRPSUHVVRU�DW�VWDUW�XS� 0DQXIDFWXUHU� 0VW�VOY� Q� �
��� /RZ�SUHVVXUH�OLPLW�DW�VWDUW�XS� 0DQXIDFWXUHU� 0VW�VOY� ��EDU� ���������EDU�
��� +LJK�SUHVVXUH�OLPLW�DW�VWDUW�XS� 0DQXIDFWXUHU� 0VW�VOY� ���EDU� ���������EDU�
��� 7KUHVKROG�IRU�HTXDOLVHG�SUHVVXUH� 0DQXIDFWXUHU� 0VW�VOY� ��EDU� ���������EDU�
��� 0LQLPXP�FRPSUHVVRU�VWDUW�XS�WLPH�� 0DQXIDFWXUHU� 0VW�VOY� Q� �
��� 0LQLPXP�FRPSUHVVRU�VKXW�GRZQ�WLPH�� 0DQXIDFWXUHU� 0VW�VOY� Q� �
��� 7LPH�EHWZHHQ�VWDUW�XSV�RI�GLIIHUHQW�FRPSUHVVRUV�� 0DQXIDFWXUHU� 0VW�VOY� ���VHF�� �
��� 7LPH�EHWZHHQ�WZR�VWDUWV�RI�VDPH�FRPSUHVVRU� 0DQXIDFWXUHU� 0VW�VOY� ����VHF�� �
��� (QDEOH�IRUFLQJ�RI�ILUVW�FDSDFLW\�FRQWURO�DW�VWDUW�XS� 0DQXIDFWXUHU� 0VW�VOY� Q� �
��� &RQILJXUDWLRQ�RI�VROHQRLG�YDOYHV�IRU�ILUVW�FDSDFLW\�FRQWURO�� 0DQXIDFWXUHU� 0VW�VOY� \�Q�Q� �
��� &RQILJXUDWLRQ�RI�VROHQRLG�YDOYHV�IRU�VHFRQG�FDSDFLW\�FRQWURO�� 0DQXIDFWXUHU� 0VW�VOY� Q�Q�\� �
��� &RQILJXUDWLRQ�RI�VROHQRLG�YDOYHV�IRU�WKLUG�FDSDFLW\�FRQWURO�� 0DQXIDFWXUHU� 0VW�VOY� Q�\�Q� �
��� &RQILJXUDWLRQ�RI�VROHQRLG�YDOYHV�IRU�IRXUWK�FDSDFLW\�FRQWURO�� 0DQXIDFWXUHU� 0VW�VOY� Q�Q�Q� �
��� (QDEOH�VSHFLDO�PDQDJHPHQW�RI�ILUVW�FDSDFLW\�FRQWURO�� 0DQXIDFWXUHU� 0VW�VOY� Q� �
��� 7LPH�EHWZHHQ�WKH�RSHQLQJ�RI�WKH�OLTXLG�VROHQRLG�DQG�WKH�FRPSUHVVRU� 0DQXIDFWXUHU� 0VW�VOY� ���VHF�� ��������VHF��
��� 7LPH� EHWZHHQ� WKH� VWDUW�XS� RI� WKH� FRPSUHVVRU� DQG� WKH� ILUVW� FDSDFLW\�

FRQWURO��
0DQXIDFWXUHU� 0VW�VOY� ���VHF�� ��������VHF��

��� 7LPH�EHWZHHQ�ILUVW�DQG�VHFRQG�FDSDFLW\�FRQWURO�� 0DQXIDFWXUHU� 0VW�VOY� ����VHF�� ��������VHF��
��� &RQILJXUDWLRQ�RI�UHOD\�����IRU�WKH�VWDQG�E\�SKDVH�LQ�PRGXODWLQJ�FDSDFLW\�

FRQWURO��
0DQXIDFWXUHU� 0VW�VOY� RII�RQ� �

��� &RQILJXUDWLRQ�RI�UHOD\�����IRU�WKH�GHFUHDVH�SKDVH�LQ�PRGXODWLQJ�FDSDFLW\�
FRQWURO��

0DQXIDFWXUHU� 0VW�VOY� RQ�RQ� �

��� &RQILJXUDWLRQ�RI�UHOD\�����IRU�WKH�LQFUHDVH�SKDVH�LQ�PRGXODWLQJ�FDSDFLW\�
FRQWURO��

0DQXIDFWXUHU� 0VW�VOY� RII�RII� �

��� 7LPH�EHWZHHQ�VHFRQG�DQG�WKLUG�FDSDFLW\�FRQWURO�� 0DQXIDFWXUHU� 0VW�VOY� ����VHF�� ��������VHF��
��� 3HULRG�RI�LPSXOVH��PRGXODWLQJ�FDSDFLW\�FRQWURO��� 0DQXIDFWXUHU� 0VW�VOY� ��VHF�� �
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��� 0LQLPXP�LPSXOVH�GXUDWLRQ�RI�VROHQRLG��� 0DQXIDFWXUHU� 0VW�VOY� ��VHF�� �
��� 0D[LPXP�LPSXOVH�GXUDWLRQ�RI�VROHQRLG��� 0DQXIDFWXUHU� 0VW�VOY� ��VHF�� �
��� 0LQLPXP�LPSXOVH�GXUDWLRQ�RI�VROHQRLG��� 0DQXIDFWXUHU� 0VW�VOY� ��VHF�� �
��� 0D[LPXP�LPSXOVH�GXUDWLRQ�RI�VROHQRLG��� 0DQXIDFWXUHU� 0VW�VOY� ��VHF�� �
��� )RUFH�21�WLPH�RI�VROHQRLGV�EHIRUH�VWDUW�XS�RI�WKH�FRPS�� 0DQXIDFWXUHU� 0VW�VOY� ���VHF�� �
��� (QDEOH�IRUFH�21�RI�VROHQRLGV�ZLWK�FRPSUHVVRU�RII� 0DQXIDFWXUHU� 0VW�VOY� Q� �
��� (QDEOH�SXPS�GRZQ� 0DQXIDFWXUHU� 0VW�VOY� Q� �
��� 0D[LPXP�SXPS�GRZQ�WLPH� 0DQXIDFWXUHU� 0VW�VOY� ���VHF�� �
��� +LJK�SUHVVXUH�WKUHVKROG��IRU�IRUFHG�FDSDFLW\�FRQWURO� 0DQXIDFWXUHU� 0VW�VOY� ���EDU� �
��� +LJK�SUHVVXUH�GLIIHUHQWLDO�IRU�IRUFHG�FDSDFLW\�FRQWURO� 0DQXIDFWXUHU� 0VW�VOY� ��EDU� �
��� +LJK�VXSSO\�WHPSHUDWXUH�WKUHVKROG�IRU�IRUFHG�FDSDFLW\�FRQWURO� 0DQXIDFWXUHU� 0VW�VOY� ���&� �
��� +LJK�VXSSO\�WHPSHUDWXUH�GLIIHUHQWLDO�IRU�IRUFHG�FDSDFLW\�FRQWURO� 0DQXIDFWXUHU� 0VW�VOY� ��&� �
��� $QWLIUHH]H�WHPSHUDWXUH�WKUHVKROG�IRU�IRUFHG�FDSDFLW\�FRQWURO� 0DQXIDFWXUHU� 0VW�VOY� ��&� �
��� $QWLIUHH]H�WHPSHUDWXUH�GLIIHUHQWLDO�IRU�IRUFHG�FDSDFLW\�FRQWURO� 0DQXIDFWXUHU� 0VW�VOY� ��&� �
��� (QDEOH�FRQGHQVDWLRQ��QRQH���SUHVVXUH���WHPSHUDWXUH�� 0DQXIDFWXUHU� 0VW�VOY� SUHVVXUH� �
��� 7\SH�RI�FRQGHQVDWLRQ��VWHSV���LQYHUWHU�� 0DQXIDFWXUHU� 0VW�VOY� LQYHUWHU� �
��� 1XPEHU�RI�FRQGHQVDWLRQ�IDQV� 0DQXIDFWXUHU� 0VW�VOY� �� �
��� &RQGHQVDWLRQ�VHWSRLQW� 0DQXIDFWXUHU� 0VW�VOY� ���EDU� ����������EDU�
��� &RQGHQVDWLRQ�GLIIHUHQWLDO� 0DQXIDFWXUHU� 0VW�VOY� ��EDU� ����������EDU�
��� 9ROWDJH�LQ�YROWV�DW�PD[LPXP�LQYHUWHU�VSHHG� 0DQXIDFWXUHU� 0VW�VOY� ��9� �
��� 9ROWDJH�LQ�YROWV�DW�PLQLPXP�LQYHUWHU�VSHHG� 0DQXIDFWXUHU� 0VW�VOY� �9� �
��� 6SHHG�XS�LQYHUWHU�WLPH� 0DQXIDFWXUHU� 0VW�VOY� ��� �
��� 3HUFHQWDJH�RI�RSHQLQJ�RI�$OFR�YDOYH�XSRQ�FRPSU��VWDUW�XS� 0DQXIDFWXUHU� 0VW�VOY� ���� �
��� (QDEOH�VKXW�GRZQ�RI�WKH�FRPSUHVVRU�IURP�EDWWHU\�HUURU�� 0DQXIDFWXUHU� 0VW�VOY� Q� �
��� +LJK�SUHVVXUH�DODUP�GHOD\��GULYHU�SUREH�� 0DQXIDFWXUHU� 0VW�VOY� ��VHF�� �
��� 6XSHU�KHDW�DODUP�GHOD\� 0DQXIDFWXUHU� 0VW�VOY� ��VHF�� �
��� 3UREH�IDXOW�DODUP�GHOD\��GULYHU�SUREH�� 0DQXIDFWXUHU� 0VW�VOY� ��VHF�� �
��� ((3520�HUURU�DODUP�GHOD\� 0DQXIDFWXUHU� 0VW�VOY� ��VHF�� �
��� (QDEOH�VKXW�GRZQ�RI� WKH�FRPSUHVVRU� LQ� WKH�HYHQW�RI�EDWWHU\� IDXOW�DODUP�

�GULYHU�EDWWHU\��
0DQXIDFWXUHU� 0VW�VOY� Q� �

��� %DWWHU\�IDXOW�DODUP�GHOD\� 0DQXIDFWXUHU� 0VW�VOY� ��VHF�� �
��� (QDEOH�VKXW�GRZQ�RI�FRPSUHVVRU�IRU�ORZ�SUHVVXUH�DODUP� 0DQXIDFWXUHU� 0VW�VOY� Q� �
��� /RZ�SUHVVXUH�DODUP�GHOD\� 0DQXIDFWXUHU� 0VW�VOY� ���VHF�� �
��� (QDEOH�VHULRXV�DODUP� 0DQXIDFWXUHU� 0VW�VOY� Q� �
��� (QDEOH�HYDSRUDWRU�IORZ�FRQWUROOHU�DODUP� 0DQXIDFWXUHU� 0VW�VOY� Q� �
��� (QDEOH�FRQGHQVHU�IORZ�FRQWUROOHU�DODUP� 0DQXIDFWXUHU� 0VW�VOY� Q� �
��� (QDEOH�SKDVH�PRQLWRU�DODUP� 0DQXIDFWXUHU� 0VW�VOY� Q� �
��� (QDEOH�KLJK�SUHVVXUH�SUHYHQWLRQ�WKUHVKROG� 0DQXIDFWXUHU� 0VW�VOY� V� �
��� (YDSRUDWRU�IORZ�FRQWUROOHU�DODUP�GHOD\�DW�VWDUW�XS� 0DQXIDFWXUHU� 0VW� ���VHF�� �
��� (YDSRUDWRU�IORZ�FRQWUROOHU�DODUP�GHOD\�DW�ZRUNLQJ�SRZHU� 0DQXIDFWXUHU� 0VW� ��VHF�� �
��� &RQGHQVHU�IORZ�FRQWUROOHU�DODUP�GHOD\�DW�VWDUW�XS� 0DQXIDFWXUHU� 0VW� ���VHF�� �
��� &RQGHQVHU�IORZ�FRQWUROOHU�DODUP�GHOD\�DW�ZRUNLQJ�SRZHU� 0DQXIDFWXUHU� 0VW� �� �
��� +LJK�VXSSO\�WHPSHUDWXUH�DODUP�VHWSRLQW� 0DQXIDFWXUHU� 0VW�VOY� ����&� �
��� +LJK�VXSSO\�WHPSHUDWXUH�DODUP�GLIIHUHQWLDO� 0DQXIDFWXUHU� 0VW�VOY� ���&� �
��� /RZ�RLO�GLIIHUHQWLDO�DODUP�VHWSRLQW� 0DQXIDFWXUHU� 0VW�VOY� �EDU� �
���� /RZ�RLO�GLIIHUHQWLDO�DODUP�GLIIHUHQWLDO� 0DQXIDFWXUHU� 0VW�VOY� �EDU� �
���� 6HWSRLQW�RI�WKH�DODUP�RI�KLJK�SUHVVXUH� 0DQXIDFWXUHU� 0VW�VOY� ���EDU� �
���� +LJK�SUHVVXUH�DODUP�GLIIHUHQWLDO� 0DQXIDFWXUHU� 0VW�VOY� ��EDU� �
���� /RZ�SUHVVXUH�DODUP�VHWSRLQW� 0DQXIDFWXUHU� 0VW�VOY� ��EDU� �
���� /RZ�SUHVVXUH�DODUP�GLIIHUHQWLDO� 0DQXIDFWXUHU� 0VW�VOY� ����EDU� �
���� 'LIIHUHQWLDO�EHWZHHQ�KLJK�DQG�ORZ�SUHVVXUH�DODUP�VHWSRLQW� 0DQXIDFWXUHU� 0VW�VOY� ��EDU� �
���� 'LII��EHWZHHQ�KLJK�DQG�ORZ�SUHVVXUH�DODUP�GHOD\�DW�VWDUW�XS� 0DQXIDFWXUHU� 0VW�VOY� ���VHF�� �
���� /RJLF�RI�WKH���ZD\�YDOYH� 0DQXIDFWXUHU� 0VW� 1�2�� �
���� /RZ�SUHVVXUH�DODUP�GHOD\�DW�VWDUW�XS� 0DQXIDFWXUHU� 0VW�VOY� ��� �
���� /RZ�SUHVVXUH�DODUP�GHOD\�DW�ZRUNLQJ�SRZHU� 0DQXIDFWXUHU� 0VW�VOY� �� �
���� 2LO�GLIIHUHQWLDO�DODUP�GHOD\�DW�VWDUW�XS� 0DQXIDFWXUHU� 0VW�VOY� ���� �
���� 2LO�GLIIHUHQWLDO�DODUP�GHOD\�DW�ZRUNLQJ�SRZHU� 0DQXIDFWXUHU� 0VW�VOY� ��� �
���� +LJK�YROWDJH�DODUP�VHWSRLQW� 0DQXIDFWXUHU� 0VW�VOY� ���9� �
���� +LJK�YROWDJH�DODUP�GLIIHUHQWLDO� 0DQXIDFWXUHU� 0VW�VOY� �9� �
���� +LJK�FXUUHQW�DODUP�VHWSRLQW� 0DQXIDFWXUHU� 0VW�VOY� ��$� �
���� +LJK�FXUUHQW�DODUP�GLIIHUHQWLDO� 0DQXIDFWXUHU� 0VW�VOY� �$� �
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���� $QWLIUHH]H�DODUP�VHWSRLQW� 0DQXIDFWXUHU� 0VW�VOY� ��&� �
���� $QWLIUHH]H�DODUP�GLIIHUHQWLDO� 0DQXIDFWXUHU� 0VW�VOY� ��&� �
���� (OHFWURYDOYH�DFWLYDWLRQ�WKUHVKROG��(FRQRPL]HU�RLO�FRROHU�OLTXLG�LQMHFWLRQ�� 0DQXIDFWXUHU� 0VW�VOY� ���&� �
���� (OHFWURYDOYH�DFWLYDWLRQ�GLIIHUHQWLDO� 0DQXIDFWXUHU� 0VW�VOY� ���&� �
���� $QWLIUHH]H�KHDWHU�DFWLYDWLRQ�VHWSRLQW� 0DQXIDFWXUHU� 0VW�VOY� ���&� �
���� $QWLIUHH]H�KHDWHU�GLIIHUHQWLDO� 0DQXIDFWXUHU� 0VW�VOY� ���&� �
���� 7\SH�RI�IUHHFRROLQJ�YDOYH���RQ�RII��PRGXODWLQJ�����9��� 0DQXIDFWXUHU� 0VW� ����9� �
���� /RJLF�RI�UHYHUVH�F\FOH�YDOYH� 0DQXIDFWXUHU� 0VW�VOY� 1�2�� �
���� 'HIURVW�SUREH�FRQILJXUDWLRQ�

SUHVVXUH�VZLWFK�
WHPSHUDWXUH�
SUHVVXUH�

0DQXIDFWXUHU� 0VW�VOY� WHPS�� �

���� &RQILJXUDWLRQ�RI�JOREDO�GHIURVWLQJ�
LQGHSHQGHQW�
VLPXOWDQHRXV�
VHSDUDWH�

0DQXIDFWXUHU� 0VW�VOY� VLPXOW�� �

���� (QDEOH���.�FORFN�ERDUG� 0DQXIDFWXUHU� 0VW�VOY� Q� �
���� 5HVHW�DOO�SDUDPHWHUV�DQG�LQVWDOO�GHIDXOW�YDOXHV� 0DQXIDFWXUHU� 0VW�VOY� Q� �
���� 6HOHFW�RWKHU�PDQXIDFWXUHU�SDVVZRUG�� 0DQXIDFWXUHU� 0VW�VOY� ����� �
� � � � � �
� 8VHU�SDUDPHWHUV� � � � �
���� &RROLQJ�VHWSRLQW�XSSHU�OLPLW� 8VHU� 0VW� ���&� �
���� &RROLQJ�VHWSRLQW�ORZHU�OLPLW� 8VHU� 0VW� ����&� �
���� +HDWLQJ�VHWSRLQW�XSSHU�OLPLW� 8VHU� 0VW� ����&� �
���� +HDWLQJ�VHWSRLQW�ORZHU�OLPLW� 8VHU� 0VW� ����&� �
���� 7\SH�RI�ZDWHU�LQOHW�UHJXODWLRQ��SURSRUWLRQDO�SURS����LQWHJUDO�� 8VHU� 0VW� 3URS�� �
���� 7HPSHUDWXUH�UHJXODWLRQ�EDQG� 8VHU� 0VW� ���&� �
���� 6HOHFW�SUREH�IRU�UHJXODWLRQ��

ZDWHU�LQOHW��3�3,��
ZDWHU�RXWOHW��GHDG�]RQH��

8VHU� 0VW� LQOHW� �

���� ,QWHJUDWLRQ�WLPH��3,�LQOHW�UHJXODWLRQ�� 8VHU� 0VW� ����VHF�� �
���� &RROLQJ�WKUHVKROG�WR�IRUFH�RII�VWHSV�ZLWK�RXWOHW�UHJXODWLRQ��

�FKLOOHU�RSHUDWLRQ��SUHYHQWV�DQWLIUHH]H�DODUP��
8VHU� 0VW� ��� �

���� +HDWLQJ�WKUHVKROG�WR�IRUFH�RII�VWHSV�ZLWK�RXWOHW�UHJXODWLRQ��
�KHDW�SXPS�RSHUDWLRQ��

8VHU� 0VW� ��� �

���� 0LQLPXP�VHWSRLQW�PRGLILFDWLRQ�YDOXH����9ROW��� 8VHU� 0VW� �� �
���� 0D[LPXP�VHWSRLQW�PRGLILFDWLRQ�YDOXH����9ROW�� 8VHU� 0VW� �� �
���� 1HXWUDO�]RQH�IRU�WKH�FRQWURO�RI�PRGXODWLQJ�FDSDFLW\�FRQWURO�� 8VHU� 0VW�VOY� ��&� �
���� 0LQLPXP�WLPH�EHWZHHQ�SXPS�IDQ�DFWLYDWLRQ�DQG�FRPSUHVVRU�DFWLYDWLRQ� 8VHU� 0VW� �� �
���� 3XPS�IDQ�VKXW�GRZQ�GHOD\� 8VHU� 0VW� �� �
���� (QDEOH�RQ�RII�IURP�GLJLWDO�LQSXW� 8VHU� 0VW� Q� �
���� (QDEOH�FRROLQJ�KHDWLQJ�IURP�GLJLWDO�LQSXW� 8VHU� 0VW� Q� �
���� 7HPSHUDWXUH�GHOWD�IRU�WKH�DFWLYDWLRQ�RI�IUHHFRROLQJ� 8VHU� 0VW� �� �
���� 7HPSHUDWXUH�GLIIHUHQWLDO�IRU�IDQ�FRQWURO�LQ�IUHHFRROLQJ� 8VHU� 0VW� �� �
���� 0LQLPXP�WLPH�EHWZHHQ�GHIURVWV� 8VHU� 0VW�VOY� ����� �������
���� 0D[LPXP�GHIURVW�WLPH� 8VHU� 0VW�VOY� ���� �������
���� 6WDUW�GHIURVW�WKUHVKROG� 8VHU� 0VW�VOY� �� �������
���� (QG�GHIURVW�WKUHVKROG� 8VHU� 0VW�VOY� ��� �������
���� 6HOHFW�RWKHU�XVHU�SDVVZRUG� 8VHU� 0VW�VOY� ����� �
� � � � � �
� 6HUYLFH�SDUDPHWHUV� � � � �
���� 6HW�PDLQWHQDQFH�KRXUV�FRPSUHVVRU��� VHUYLFH� 0VW�VOY� ������ ��������
���� 6HW�PDLQWHQDQFH�KRXUV�FRPSUHVVRU��� VHUYLFH� 0VW�VOY� ������ ��������
���� 6HW�PDLQWHQDQFH�KRXUV�FRPSUHVVRU��� VHUYLFH� 0VW�VOY� ������ ��������
���� 6HW�PDLQWHQDQFH�KRXUV�FRPSUHVVRU��� VHUYLFH� 0VW�VOY� ������ ��������
���� 6HW�XQLW�PDLQWHQDQFH�KRXUV� VHUYLFH� 0VW�VOY� ������ ��������
���� (QDEOH�VRIWZDUH�ILOWHU�WR�SURWHFW�DJDLQVW�HOHFWURPDJQHWLF�GLVWXUEDQFH� VHUYLFH� 0VW�VOY� Q� �
���� )LOWHU�GHOD\�RQ�DQDORJXH�LQSXWV� VHUYLFH� 0VW�VOY� �� �
���� )LOWHU�GHOD\�RQ�GLJLWDO�LQSXWV� VHUYLFH� 0VW�VOY� �� �
���� &DOLEUDWLRQ�SUREH�%�� VHUYLFH� 0VW�VOY� �� �����
���� &DOLEUDWLRQ�SUREH�%�� VHUYLFH� 0VW�VOY� �� �����
���� &DOLEUDWLRQ�SUREH�%�� VHUYLFH� 0VW�VOY� �� �����
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���� &DOLEUDWLRQ�SUREH�%�� VHUYLFH� 0VW�VOY� �� �����
���� &DOLEUDWLRQ�SUREH�%�� VHUYLFH� 0VW�VOY� �� �����
���� &DOLEUDWLRQ�SUREH�%�� VHUYLFH� 0VW�VOY� �� �����
���� &DOLEUDWLRQ�SUREH�%�� VHUYLFH� 0VW�VOY� �� �����
���� &DOLEUDWLRQ�SUREH�%�� VHUYLFH� 0VW�VOY� �� �����
���� (QDEOH�FRPSUHVVRU�QR��� VHUYLFH� 0VW� V� �
���� (QDEOH�FRPSUHVVRU�QR��� VHUYLFH� 0VW� V� �
���� (QDEOH�FRPSUHVVRU�QR��� VHUYLFH� 0VW� V� �
���� (QDEOH�FRPSUHVVRU�QR��� VHUYLFH� 0VW� V� �
���� 6HOHFW�RWKHU�PDLQWHQDQFH�SDVVZRUG� VHUYLFH� 0VW�VOY� ����� �
� � � � � �
� 6HWSRLQW�SDUDPHWHUV�� � � � �
���� &RROLQJ�UHJXODWLRQ�VHWSRLQW�� VHWSRLQW� 0VW� ��� �
���� +HDWLQJ�UHJXODWLRQ�VHWSRLQW�� VHWSRLQW� 0VW� ��� �
� � � � � �
� &ORFN�SDUDPHWHUV� � � � �
���� +RXU�DGMXVWPHQW� FORFN� 0VW�VOY� � �����
���� 0LQXWH�DGMXVWPHQW� FORFN� 0VW�VOY� � �����
���� 'D\�DGMXVWPHQW� FORFN� 0VW�VOY� � �����
���� 0RQWK�DGMXVWPHQW� FORFN� 0VW�VOY� � �����
���� <HDU�DGMXVWPHQW� FORFN� 0VW�VOY� � �����
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6XSHUYLVRU�
�
,W�LV�SRVVLEOH�WR�LQWHUIDFH�WKH�XQLW�ZLWK�D�V\VWHP�RI�ORFDO�RU�UHPRWH�VXSHUYLVLRQ�WHOH�DVVLVWDQFH��
$PRQJ� WKH� ILWWLQJV� RI� WKH� S&2� ERDUG�� DQ� RSWLRQDO� ERDUG� IRU� WKH� VHULDO� FRPPXQLFDWLRQ� WKURXJK�56���� RU� 56���� LQWHUIDFH� LV� IRUHVHHQ�� DQG� LW� LV�
VXSSOLHG�VHSDUDWHO\�IURP�WKH�S&2�ERDUG��
,I�WKH�YDOXHV�RI�VHULDO�FRPPXQLFDWLRQ��L�H��VHULDO�DGGUHVV�DQG�FRPPXQLFDWLRQ�VSHHG��DUH�FRUUHFWO\�VHW��WKH�SDUDPHWHUV��ZKLFK�DUH�WUDQVIHUUHG�IURP�WKH�
XQLW��ZLOO�EH�WKRVH�FRQWDLQHG�LQ�WKH�IROORZLQJ�WDEOH��
�

.H\�
�
$� $QDORJLFDO�YDULDEOH�
'� 'LJLWDO�YDULDEOH�
,� ,QWHJHU�YDULDEOH�
�
,1� ,QOHW�YDULDEOH� � � S&2�Ä�6XSHUYLVRU�
2XW� 2XWOHW�YDULDEOH� � � S&2�Å�6XSHUYLVRU�
,1�287� ,QOHW�RXWOHW�YDULDEOH� � � S&2�ÄÅ�6XSHUYLVRU�
�
�
7\SH� 'LUHFWLRQ�� DGGUHVV� 'HVFULSWLRQ�

$� 287� �� $QDORJLFDO�YDOXH�RI�WKH�LQOHW���
$� 287� �� $QDORJLFDO�YDOXH�RI�WKH�LQOHW���
$� 287� �� $QDORJLFDO�YDOXH�RI�WKH�LQOHW���
$� 287� �� $QDORJLFDO�YDOXH�RI�WKH�LQOHW���
$� 287� �� $QDORJLFDO�YDOXH�RI�WKH�LQOHW���
$� 287� �� $QDORJLFDO�YDOXH�RI�WKH�LQOHW���
$� 287� �� $QDORJLFDO�YDOXH�RI�WKH�LQOHW���
$� 287� �� $QDORJLFDO�YDOXH�RI�WKH�LQOHW���
$� 287� �� $QDORJLFDO�YDOXH�RI�WKH�RXWOHW���
$� 287� ��� $QDORJLFDO�YDOXH�RI�WKH�RXWOHW���
$� ,1���287� ��� 7HPSHUDWXUH�FRROLQJ�VHWSRLQW�
$� ,1���287� ��� 7HPSHUDWXUH�KHDWLQJ�VHWSRLQW�
$� ,1���287� ��� &RQGHQVDWLRQ�VHWSRLQW�
$� ,1���287� ��� 5HJXODWLRQ�WHPSHUDWXUH�ERDUG�
� � � �
,� 287� �� 6WDWXV�RI�WKH�XQLW�
,� 287� �� 3ODQ�DGGUHVV�RI�WKH�XQLW�
,� ,1���287� �� 0DQDJHPHQW�W\SH�RI�WKH�IDQV�
,� ,1���287� �� &RQILJXUDWLRQ�W\SH�RI�XQLW�
,� ,1���287� �� 1XPEHU�RI�WKH�FRPSUHVVRUV�
,� ,1���287� �� 1XPEHU�RI�WKH�IDQV�
� � � �
'� 287� �� 6WDWXV�RI�WKH�XQLW�
'� 287� �� 6WDWXV�RI�WKH�GLJLWDO�RXWOHW���
'� 287� �� 6WDWXV�RI�WKH�GLJLWDO�RXWOHW���
'� 287� �� 6WDWXV�RI�WKH�GLJLWDO�RXWOHW���
'� 287� �� 6WDWXV�RI�WKH�GLJLWDO�RXWOHW���
'� 287� �� 6WDWXV�RI�WKH�GLJLWDO�RXWOHW���
'� 287� �� 6WDWXV�RI�WKH�GLJLWDO�RXWOHW���
'� 287� �� 6WDWXV�RI�WKH�GLJLWDO�RXWOHW���
'� 287� �� 6WDWXV�RI�WKH�GLJLWDO�RXWOHW���
'� 287� ��� 6WDWXV�RI�WKH�GLJLWDO�RXWOHW���
'� 287� ��� 6WDWXV�RI�WKH�GLJLWDO�RXWOHW����
'� 287� ��� 6WDWXV�RI�WKH�GLJLWDO�RXWOHW����
'� 287� ��� 6WDWXV�RI�WKH�GLJLWDO�RXWOHW����
'� 287� ��� 6WDWXV�RI�WKH�GLJLWDO�RXWOHW����
'� ,1���287� ��� (QDEOH�RI�WKH�HYDSRUDWRU�IORZ�FRQWUROOHU�
'� ,1���287� ��� (QDEOH�RI�WKH�SUREH���
'� ,1���287� ��� (QDEOH�RI�WKH�SUREH���
'� ,1���287� ��� (QDEOH�RI�WKH�SUREH���
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'� ,1���287� ��� (QDEOH�RI�WKH�SUREH���
'� ,1���287� ��� (QDEOH�RI�WKH�SUREH���
'� ,1���287� ��� (QDEOH�RI�WKH�SUREH���
'� ,1���287� ��� (QDEOH�RI�WKH�SUREH���
'� ,1���287� ��� (QDEOH�RI�WKH�SUREH���
'� ,1���287� ��� 2Q�2II�IURP�VXSHUYLVRU�
'� ,1���287� ��� (QDEOH�OLPLWV�DW�WKH�VWDUW�XS�
'� ,1���287� ��� 7\SH�RI�FDSDFLW\�FRQWURO�RI�WKH�FRPSUHVVRU�
'� 287� ��� &RROLQJ�KHDWLQJ�VHOHFWLRQ�IURP�GLJLWDO�LQOHW�
'� 287� ��� �
'� 287� ��� &RROLQJ�KHDWLQJ�RSHUDWLRQ�
'� 287� ��� &RQGHQVDWLRQ�VHOHFWLRQ�ZLWK�LQYHUWHU�
'� 287� ��� �
'� 287� ��� $QWLIUHH]H�DODUP?�
'� 287� ��� 7KHUPDO�FRPSUHVVRU�DODUP�
'� 287� ��� (YDSRUDWRU�IORZ�FRQWUROOHU�DODUP�
'� 287� ��� &RQGHQVHU�IORZ�FRQWUROOHU�DODUP�
'� 287� ��� +LJK�SUHVVXUH�DODUP�IURP�SUHVVXUH�VZLWFK�
'� 287� ��� 2LO�OHYHO�DODUP�
'� 287� ��� /RZ�SUHVVXUH�DODUP�IURP�SUHVVXUH�VZLWFK�
'� 287� ��� +LJK�SUHVVXUH�DODUP�IURP�WUDQVGXFHU�
'� 287� ��� *UDYH�DODUP�IURP�GLJLWDO�LQOHW�
'� 287� ��� 7KHUPDO�DODUP�IDQ���
'� 287� ��� 7KHUPDO�DODUP�IDQ���
'� 287� ��� 7KHUPDO�DODUP�HYDSRUDWRU�SXPS�
'� 287� ��� %RDUG�DODUP���RIIOLQH�
'� 287� ��� 6ODYH�DODUP���RIIOLQH�
'� 287� ��� 6ODYH�DODUP���RIIOLQH�
'� 287� ��� 6ODYH�DODUP���RIIOLQH�
'� 287� ��� 3UREH�DODUP���EURNHQ�RU�QRW�FRQQHFWHG�
'� 287� ��� 3UREH�DODUP���EURNHQ�RU�QRW�FRQQHFWHG�
'� 287� ��� 3UREH�DODUP���EURNHQ�RU�QRW�FRQQHFWHG�
'� 287� ��� 3UREH�DODUP���EURNHQ�RU�QRW�FRQQHFWHG�
'� 287� ��� 3UREH�DODUP���EURNHQ�RU�QRW�FRQQHFWHG�
'� 287� ��� 3UREH�DODUP���EURNHQ�RU�QRW�FRQQHFWHG�
'� 287� ��� 3UREH�DODUP���EURNHQ�RU�QRW�FRQQHFWHG�
'� 287� ��� 3UREH�DODUP���EURNHQ�RU�QRW�FRQQHFWHG�
'� 287� ��� $ODUP�RI�WKH�WLPH�RSHUDWLRQ�RI�WKH�SXPS�FRQGHQVHU�
'� 287� ��� $ODUP�RI�WKH�WLPH�RSHUDWLRQ�RI�WKH�FRPSUHVVRU�
'� 287� ��� 7KHUPDO�DODUP�RI�WKH�SXPS�FRQGHQVHU�
'� 287� ��� &ORFN�DODUP�
'� 287� ��� 3KDVH�PRQLWRU�DODUP�
'� 287� ��� /RZ�SUHVVXUH�DODUP�IURP�WUDQVGXFHU�
'� 287� ��� +LJK�WHQVLRQ�DODUP�
'� 287� ��� +LJK�FXUUHQW�DODUP�
'� 287� ��� :RUNLQJ�KRXUV�DODUP�RI�WKH�HYDSRUDWRU�SXPS�
'� 287� ��� 'DWD�HQWU\�HUURU�
'� 287� ��� +LJK�VXSSO\�WHPSHUDWXUH�DODUP�
'� 287� ��� 'LIIHUHQWLDO�SUHVVXUH�DODUP�
'� 287� ��� 'ULYHU�SUREH�DODUP�
'� 287� ��� 0RWRU�VWHS�YDOYH�HUURU�DODUP�
'� 287� ��� (HSURP�GULYHU�HUURU�DODUP�
'� 287� ��� %DWWHU\�HUURU�DODUP�
'� 287� ��� +LJK�SUHVVXUH�GULYHU�DODUP�
'� 287� ��� /RZ�SUHVVXUH�GULYHU�DODUP�
'� 287� ��� +LJK�VXSHUKHDW�DODUP�
'� 287� ��� 9DOYH��QRW�FORVHG�DIWHU�EORFN�RXW��DODUP�
'� 287� ��� 9DOYH��RSHQ�DW�WKH�VWDUW�XS�RI�WKH�XQLW��DODUP�
'� 287� ��� :DLWLQJ�IRU�WKH�EDWWHU\�UHORDGLQJ�
'� 287� ��� :DLWLQJ�IRU�HUURU�(HSURP�UHVHWWLQJ�
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.H\SDG�
7KH�ILJXUH�EHORZ�VKRZV�WKH�WHUPLQDO�ZLWK�WKH�IURQW�GRRU�RSHQ�RI�WKH�FRQWURO�ERDUG���
7KH�WHUPLQDO��ZKLFK�LV�DOZD\V�PDQDJHG�E\�PLFURSURFHVVRU��LV�ILWWHG�ZLWK�D���URZ�[����FROXPQ�/&'�GLVSOD\��NH\SDG�DQG�/('V��LQ�RUGHU�WR�DOORZ�WKH�
SURJUDPPLQJ�RI� WKH�FRQWURO�SDUDPHWHUV��VHWSRLQW��GLIIHUHQWLDO�EDQG��DODUP�WKUHVKROGV��DQG�EDVLF�RSHUDWLRQ�E\�WKH�XVHU��,W� LV�QRW�QHFHVVDU\�WKDW�WKH�
WHUPLQDO�LV�FRQQHFWHG�WR�WKH�EDVLF�ERDUG�IRU�KH�QRUPDO�RSHUDWLRQ�RI�WKH�FRQWUROOHU���
�

PHQX ,�2 VHW SURJ

LQIR
"

RQ�RII DODUP HQWHU

�
�
7KH�WHUPLQDO�LV�XVHG�IRU�WKH�LQLWLDO�SURJUDPPLQJ�RI�WKH�SDUDPHWHUV��DQG�WKH�GLVSOD\�RI�WKH�RSHUDWLQJ�GDWD��DV�D�PDWWHU�RI�IDFW�LW�DOORZV��
•� WKH�LQLWLDO�SURJUDPPLQJ�RI�WKH�PDFKLQH��ZLWK�SDVVZRUG�SURWHFWLRQ�
•� WKH�SRVVLELOLW\�WR�PRGLI\�UXQ�WLPH�WKH�IXQGDPHQWDO�RSHUDWLQJ�SDUDPHWHUV�
•� WKH�GLVSOD\�RI�WKH�GHWHFWHG�DODUPV�DQG�WKH�WKHLU�DFRXVWLF�VLJQDO�E\�
EX]]HU
��
•� WKH�GLVSOD\�RI�DOO�WKH�YDOXHV�PHDVXUHG�
�
�
7KH�S&2�NH\SDG�IHDWXUHV����EXWWRQV��ZKLFK�DORQJ�ZLWK�WKH�OLTXLG�FU\VWDO�GLVSOD\�UHSUHVHQWV�WKH�LQWHUIDFH�EHWZHHQ�WKH�XVHU�DQG�WKH�
V\VWHP��
�

PHQX ,�2 VHW SURJ

LQIR
"

RQ�RII DODUP HQWHU

�
�
�
7KH�NH\SDG�FDQ�EH�XVHG�WR�DFFHVV�GLUHFWO\�WKH�PDLQ�SDUDPHWHUV�RU�RQH�RI�WKH�ORRSV�RI�WKH�SDUDPHWHUV��ZKLFK�DUH�GLYLGHG�DV�IROORZV��
�

21���2))�EXWWRQ�
RQ�RII

� � � $FWLYDWHV�DQG�LQKLELWV�WKH�FRQWUROOHG�GHYLFHV��
�

$/$50�EXWWRQ�
DODUP

� � � *RHV�WR�WKH�ILUVW�DFWLYH�DODUP�VFUHHQ�DQG��
� � � � � � VZLWFKHV�RII�WKH�DODUP�EX]]HU��
� � � � � � :KHQ�LQ�DQ�DODUP�VFUHHQ���
� � � � � � SUHVVLQJ�WKH�EXWWRQ�DJDLQ�UHVHWV��
� � � � � � WKH�DODUP�DQG�GLVSOD\V�WKH�ILUVW�VFUHHQ� � � �
� � � � � � ,I�QR�DODUPV�DUH�DFWLYH��WKH�VFUHHQ��
� � � � � � 12�$/$50�$&7,9(�LV�GLVSOD\HG��
�
� � � � � � 7KH�VHTXHQFH�RI�DODUP�VFUHHQV�LV�VFUROOHG��
� � � � � � E\�SUHVVLQJ�WKH�83���'2:1�
� �



7HFKQLFDO�PDQXDO� �VWDQGDUG�PRGXODU�FKLOOHU�+3�S&2�IRU�$OFR�GULYHU�

&DUHO�FRGH�������������UH������GDWHG���������� ��

83���'2:1�EXWWRQV� � :KHQ�WKH�FXUVRU�LV�LQ�WKH�+20(�SRVLWLRQ��FXUVRU�LQ�SRVLWLRQ�����RI�WKH�GLVSOD\��
WKHVH�EXWWRQV�ORRN�WKURXJK�WKH�VFUHHQV�LQ�D�JURXS��)URP�WKH�ODVW�RQH�LW�LV�SRVVLEOH�
WR�DFFHVV�WKH�ILUVW��DQG�YLFH�YHUVD��,I�WKH�FXUVRU�LV�LQVLGH�D�QXPHULF�ILHOG�WKH�EXWWRQV�
LQFUHDVH�RU�GHFUHDVH�WKH�YDOXH�RQ�ZKLFK�WKH�FXUVRU�LV�SRVLWLRQHG���
,Q�FDVH�RI�D�VHOHFWLRQ�ILHOG��SUHVVLQJ�WKH�83���'2:1�EXWWRQV��WKH�DYDLODEOH�RSWLRQV�
DUH�VKRZQ��H�J��<HV���1R���

�

(17(5�EXWWRQ�
HQWHU

� ,Q�WKH�VFUHHQV�IRU�VHWWLQJ�WKH�YDOXHV��SUHVVLQJ�WKH�EXWWRQ�RQFH��WKH�FXUVRU�PRYHV�
WR�WKH�ILUVW�HQWU\�ILHOG��3UHVVLQJ�WKH�EXWWRQ�DJDLQ�WKH�YDOXH�HQWHUHG�LV�FRQILUPHG�DQG�
WKH�FXUVRU�LV�PRYHG�WR�WKH�QH[W�ILHOG���
)URP�WKH�ODVW�ILHOG�LW�UHWXUQV�WR�WKH�+20(�SRVLWLRQ��

�

0(18�EXWWRQ�
PHQX

� � � *RHV�WR�WKH�0B0$,10$6.�VFUHHQ��
�

,1)2�EXWWRQ�
LQIR

"

� � � 6ZLWFKHV�WKH�FRQWURO�RI�WKH�WHUPLQDO�IURP�D�S&2�ERDUG�WR�DQRWKHU�S&2�ERDUG��
�

0$,17�EXWWRQ� � � *RHV�WR�WKH�0B0$,17��VFUHHQ��
�

35,17�EXWWRQ� � � � 127�)($785('�
�

,�2�EXWWRQ�
,�2

� � � *RHV�WR�WKH�0B,1287��VFUHHQ�
�

7,0(�EXWWRQ� � � � *RHV�WR�WKH�PB&/2&.����P�&/2&.���VFUHHQ��LI�HQDEOHG�E\�WKH�WLPH�ERDUG�
�

6(7�EXWWRQ� �
VHW

� � *RHV�WR�WKH�0B6(732,17��VFUHHQ�
�

352*�EXWWRQ��
SURJ

� � 7KH�SDVVZRUG�LV�UHTXLUHG��,I�HQWHUHG��
� � � � � � FRUUHFWO\��LW�LV�SRVVLEOH�WR�DFFHVV�WKH�VFUHHQ��
� � � � � � 0B3:B86(5�
�

0(18�352*�EXWWRQV
PHQX SURJ�

7KH�EXWWRQV�PXVW�EH�SUHVVHG�DQG�UHOHDVHG��
� � � � � � VLPXOWDQHRXVO\��7KH�SDVVZRUG�
� � � � � � LV�UHTXLUHG��,I�HQWHUHG�FRUUHFWO\��LW�LV�SRVVLEOH�WR�DFFHVV��
� � � � � � WKH�VFUHHQ�0B3:B0$18)$7�
 

/('�
�

$�JUHHQ�/('��ZKLFK�OLJKWV�XS�ZKHQ�WKH�FRUUHVSRQGLQJ�EXWWRQ�LV�SUHVVHG��LV�ORFDWHG�DW�WKH�VLGH�RI�HDFK�EXWWRQ��7KLV�JUHHQ�/('�LQGLFDWHV�ZKLFK�JURXS�
RI�VFUHHQV�WKH�XVHU�LV�LQ��
�

:KHQ�HQWHULQJ�WKH�PDFKLQH�FRQILJXUDWLRQ�JURXS�RI�VFUHHQV�E\�SUHVVLQJ�WKH�0(18�352*�EXWWRQV��WKH�/('�IRU�WKH�352*�EXWWRQ�OLJKWV�XS��
�

7KUHH�PRUH�/('V�DUH�ORFDWHG�XQGHU�WKH�UXEEHU�EXWWRQV�DQG�LQGLFDWH�UHVSHFWLYHO\��
��� 21���2))�EXWWRQ� JUHHQ�/('�� LQGLFDWHV�WKDW�WKH�LQVWUXPHQW�LV�RQ�DQG�LQ�RSHUDWLRQ��
��� $/$50�EXWWRQ� UHG�/('� � LQGLFDWHV�WKH�SUHVHQFH�RI�DQ�DODUP�VLWXDWLRQ��
��� (17(5�EXWWRQ� \HOORZ�/('� ,QGLFDWHV�WKDW�WKH�LQVWUXPHQW�LV�SRZHUHG�FRUUHFWO\��
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/LVW�RI�VFUHHQV�
�
M_Initing              
+--------------------+ 
|                    | 
|--  WAIT  PLEASE  --| 
|-- READING INPUTS --| 
|                    | 
+--------------------+�

0(18�EXWWRQ�JURXS�
 

M_MainMask             
+--------------------+ 
|00 00       00 00 00| 
|In water E.   00.0ßC| 
|Out water E.  00.0ßC| 
|U:00 ON             | 
+--------------------+ �

0$,17�EXWWRQ�JURXS�
�

M_Maint5               
+--------------------+ 
|Hour counter     U: | 
|                    | 
|Pump evap.    000000| 
|Pump cond.    000000| 
+--------------------+ 
 

M_Maint10              
+--------------------+ 
|Hour counter     U: | 
|                    | 
|Compressor    000000| 
|                    | 
+--------------------+ 
 

Maint_PW_Drv           
+--------------------+ 
|EXV driver       U: | 
|Insert maintenance  | 
|password            | 
|               0000 | 
+--------------------+ 
 

M_Pw_Maint             
+--------------------+ 
|Insert           U: | 
|maintenance password| 
|                    | 
|               0000 | 
+--------------------+ 
 

M_Maint20              
+--------------------+ 
|Evaporator pump  U: | 
|hour counter        | 
|Threshold   000x1000| 
|Req.reset   N 000000| 
+--------------------+ 
 

M_Maint23              
+--------------------+ 
|Condensator pump U: | 
|hour counter        | 
|Threshold   000x1000| 
|Req.reset   N 000000| 
+--------------------+ 
 
M_Maint25              
+--------------------+ 
|Compressor       U: | 
|hour counter        | 
|Threshold   000x1000| 
|Req.reset   N 000000| 
+--------------------+ 
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M_Maint45              
+--------------------+ 
|Filters config.  U: | 
|Enable            N | 
|Anal.delay time   0s| 
|Dig.delay time    0s| 
+--------------------+ 
 

M_Maint50              
+--------------------+ 
|Inputs probes    U: | 
|offset              | 
|B1: 0.0    B2: 0.0  | 
|B3: 0.0    B4: 0.0  | 
+--------------------+ 
 

M_Maint55              
+--------------------+ 
|Inputs probes    U: | 
|offset              | 
|B5: 0.0    B6: 0.0  | 
|B7: 0.0    B8: 0.0  | 
+--------------------+ 
 

M_Maint60              
+--------------------+ 
|Compressors enable  | 
|                    | 
|C1:N C2:N C3:N C4:N | 
|                    | 
+--------------------+ 
 

M_Maint100             
+--------------------+ 
|Insert another   U: | 
|maintenance         | 
|password            | 
|               0000 | 
+--------------------+ 
 

Maint_Drv_10           
+--------------------+ 
|Maintenance  D:1 U: | 
|Time after last     | 
|battery test    000h| 
|battery use     000h| 
+--------------------+ 
 

Maint_Drv_20           
+--------------------+ 
|Maintenance  D:1 U: | 
|Batt.resistance 000ô| 
|Capacity        000%| 
|Valve position  0000| 
+--------------------+ 
 

Maint_Drv_30           
+--------------------+ 
|Maintenance  D:1 U: | 
|Suction             | 
|Temperature   00.0ßC| 
|Pressure    00.0barg| 
+--------------------+ 
 

Maint_Drv_40           
+--------------------+ 
|Maintenance  D:1 U: | 
|Calculated evaporat.| 
|Temperature   00.0ßC| 
|Super-heat    00.0ßC| 
+--------------------+ 
 
Maint_Drv_50           
+--------------------+ 
|Maintenance  D:1 U: | 
|                    | 
|NO WARNINGS         | 
|          N         | 
+--------------------+ 
 

Maint_Drv_60           
+--------------------+ 
|Insert another   U: | 
|drivers maintenance | 
|password            | 
|               0000 | 
+--------------------+ 
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35,17�EXWWRQ�JURXS�
�

M_Printer5             
+--------------------+ 
|                    | 
|    Printer not     | 
|     available      | 
|                    | 
+--------------------+�

,�2�EXWWRQ�JURXS�
�

M_InOut5               
+--------------------+ 
|     CAREL srl      | 
| Brugine (PD) Italy | 
|CODE: EPSTDEMSCA    | 
|Ver. 2.512  17/11/00| 
+--------------------+ 
 

InOut_Drv              
+--------------------+ 
|Firmware version U: | 
|             H.W S.W| 
|Driver 1     000 000| 
|Driver 2     000 000| 
+--------------------+ 
 

M_InOut10              
+--------------------+ 
|Digital inputs   U: | 
|CCCCCCCCCCCC        | 
|Digital outputs     | 
|OOOOOOOOOOOOO       | 
+--------------------+ 
 

M_InOut15              
+--------------------+ 
|Analog inputs    U: | 
|                    | 
|B1:           ----ßC| 
|B2:           ----ßC| 
+--------------------+ 
 

M_InOut20              
+--------------------+ 
|Analog inputs    U: | 
|                    | 
|B3:           ----ßC| 
|B4:           ----ßC| 
+--------------------+ 
 

M_InOut25              
+--------------------+ 
|Analog inputs    U: | 
|                    | 
|B5:          0----ßC| 
|B6:          0----ßC| 
+--------------------+ 
 
M_InOut30              
+--------------------+ 
|Analog inputs    U: | 
|                    | 
|B7:          00.0bar| 
|B8:          00.0bar| 
+--------------------+ 
 

M_InOut35              
+--------------------+ 
|Analog outputs   U: | 
|                    | 
|Y0:            00.0V| 
|Y1:            00.0V| 
+--------------------+ 
 

M_InOut60              
+--------------------+ 
|Drv1 Valve Pos. 0000| 
|Super-heat    00.0ßC| 
|Suct.temp.    00.0ßC| 
|Suct.press. 00.0barg| 
+--------------------+ 
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M_InOut65              
+--------------------+ 
|Drv2 Valve Pos. 0000| 
|Super-heat    00.0ßC| 
|Suct.temp.    00.0ßC| 
|Suct.press. 00.0barg| 
+--------------------+ 
 

M_InOut70              
+--------------------+ 
|Drv1 battery state  | 
|DISCONNECTED        | 
|Drv2 battery state  | 
|DISCONNECTED        | 
+--------------------+ �

&/2&.�EXWWRQ�JURXS�
�

M_Clock5               
+--------------------+ 
|                    | 
|     Clock not      | 
|     installed      | 
|                    | 
+--------------------+ 
 

M_Clock10              
+--------------------+ 
|Clock config.    U: | 
|                    | 
|Time           00:00| 
|Date        00/00/00| 
+--------------------+ �

6(7�EXWWRQ�JURXS�
�

M_Setpoint5            
+--------------------+ 
|Actual setpoint     | 
|                    | 
|              00.0ßC| 
|                    | 
+--------------------+ 
 

M_Setpoint10           
+--------------------+ 
|Summer              | 
|setpoint      00.0ßC| 
|Winter              | 
|setpoint      ----ßC| 
+--------------------+ 
 
M_Setpoint15           
+--------------------+ 
|Summer double       | 
|setpoint      00.0ßC| 
|Winter double       | 
|setpoint      ----ßC| 
+--------------------+ �

352*�EXWWRQ�JURXS�
�

M_Pw_User              
+--------------------+ 
|Insert           U: | 
|user password       | 
|                    | 
|               0000 | 
+--------------------+ 
 

M_User5                
+--------------------+ 
|Summer temperature  | 
|setpoint limits     | 
|Low           00.0ßC| 
|High          00.0ßC| 
+--------------------+ 
 

M_User15               
+--------------------+ 
|Winter temperature  | 
|setpoint limits     | 
|Low           00.0ßC| 
|High          00.0ßC| 
+--------------------+ 
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M_User17               
+--------------------+ 
|Regulat. temperature| 
|                    | 
|Type           INLET| 
|                    | 
+--------------------+ 
 

M_User20               
+--------------------+ 
|Inlet regulation    | 
|                    | 
|Type            PROP| 
|Integration t. 0000s| 
+--------------------+ 
 

M_User23               
+--------------------+ 
|Outlet regulation   | 
|force off           | 
|Summer        00.0ßC| 
|Winter        00.0ßC| 
+--------------------+ 
 

M_User25               
+--------------------+ 
|Temperature band    | 
|              00.0ßC| 
|                    | 
|                    | 
+--------------------+ 
 

M_User27               
+--------------------+ 
|Modulation band     | 
|                    | 
|Neutral zone  00.0ßC| 
|                    | 
+--------------------+ 
 

M_User30               
+--------------------+ 
|Time between main   | 
|pump/fan and comp.  | 
|start               | 
|                000s| 
+--------------------+ 
 

M_User35               
+--------------------+ 
|Delay on switching  | 
|the main pump off   | 
|                    | 
|                000s| 
+--------------------+ 
 

M_User40               
+--------------------+ 
|Digital input remote| 
|on / off          N | 
|Digital input remote| 
|Summer / Winter   N | 
+--------------------+ 
 

M_User42               
+--------------------+ 
|Supervisory remote  | 
|on / off          N | 
|Supervisory remote  | 
|Summer / Winter   N | 
+--------------------+ 
 

M_User45               
+--------------------+ 
|Freecool. parameters| 
|                    | 
|Delta         00.0ßC| 
|Diff.         00.0ßC| 
+--------------------+ 
 

M_User50               
+--------------------+ 
|Defrost parameters  | 
|                    | 
|Start        00.0---| 
|Stop         00.0---| 
+--------------------+ 
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M_User55               
+--------------------+ 
|Defrost parameters  | 
|Drip time       000s| 
|Delay time    00000s| 
|Maximum time  00000s| 
+--------------------+ 
 

M_User58               
+--------------------+ 
|Config.reverse cycle| 
|mode in defrost     | 
|                    | 
|NO OFF COMP         | 
+--------------------+ 
 

M_User60               
+--------------------+ 
|Insert another   U: | 
|user password       | 
|                    | 
|               0000 | 
+--------------------+�

0(18�352*�EXWWRQ�JURXS�

M_Pw_Manuf             
+--------------------+ 
|Insert           U: | 
|manufacturer        | 
|password            | 
|               0000 | 
+--------------------+ 
 

M_Manuf5                Drivers_Menu           
+--------------------+  +--------------------+ 
|Unit config.: 00 U: |  |Drivers config.  U: | 
|WATER/AIR           |  |                    | 
|CHILLER             |  |Driver 1          ->| 
|                    |  |Driver 2          ->| 
+--------------------+  +--------------------+ 
M_Manuf10               Drivers_Waiting        
+--------------------+  +--------------------+ 
|Probes enable    U: |  |Maintenance         | 
|B1: N  B2: N  B3: N |  |Driver 1 Unit       | 
|B4: N  B5: N  B6: N |  |                    | 
|B7: N  B8: N        |  |ENTER to continue   | 
+--------------------+  +--------------------+ 
 

M_Manuf15               Carel_PW_Drv           
+--------------------+  +--------------------+ 
|Probe 5 type config.|  |CAREL EXV Driver U: | 
|NONE                |  |reserved parameters | 
|Discharge probe type|  |Insert password     | 
|      0/1V          |  |               0000 | 
+--------------------+  +--------------------+ 
 

M_Manuf20              
+--------------------+ 
|Multiple analog.in 5| 
|None                | 
|Minimum      000.0  | 
|Maximum      000.0  | 
+--------------------+ 
 

M_Manuf30               Manuf_Drv_10           
+--------------------+  +--------------------+ 
|Discharge temp.     |  |Manufacturer D:1 U: | 
|probe limits        |  |Regulation mode     | 
|0 Volt       000.0ßC|  |REGULATION OFF      | 
|1 Volt       000.0ßC|  |Present stages   000| 
+--------------------+  +--------------------+ 
 

M_Manuf35               Manuf_Drv_20           
+--------------------+  +--------------------+ 
|High pressure probe |  |Manufacturer D:1 U: | 
|configuration       |  |Gas type       -----| 
|4mA          00.0bar|  |Used valve type     | 
|20mA         00.0bar|  |EX-7 OR LOWER CAP.  | 
+--------------------+  +--------------------+ 
 

M_Manuf40               Manuf_Drv_30           
+--------------------+  +--------------------+ 
|Low  pressure probe |  |Manufacturer D:1 U: | 
|configuration       |  |Comp.capacity 0000KW| 
|4mA          00.0bar|  |Super-heat          | 
|20mA         00.0bar|  |Setpoint      00.0ßK| 
+--------------------+  +--------------------+ 
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M_Manuf43               Manuf_Drv_40           
+--------------------+  +--------------------+ 
|                    |  |Manufacturer D:1 U: | 
|Enable double       |  |Valve opening when  | 
|setpoint          N |  |screw compressor    | 
|                    |  |switches ON     000%| 
+--------------------+  +--------------------+ 
 

M_Manuf45               Manuf_Drv_50           
+--------------------+  +--------------------+ 
|Unit configuration  |  |Manufacturer D:1 U: | 
|N. local drivers  0 |  |En.probe error     N| 
|N. compressors    0 |  |En.step motor fail N| 
|Comp. rotation    N |  |En.Eeprom error    N| 
+--------------------+  +--------------------+ 
 

M_Manuf50               Manuf_Drv_60           
+--------------------+  +--------------------+ 
|Compressor config   |  |Manufacturer D:1 U: | 
|Type of unloads STEP|  |En.battery error   N| 
|Stages per          |  |En.high pressure   N| 
|compressor       0  |  |En.low pressure    N| 
+--------------------+  +--------------------+ 
 

M_Manuf55               Manuf_Drv_70           
+--------------------+  +--------------------+ 
|Compressor config.  |  |Manufacturer D:1 U: | 
|T.Star/Line 000s/100|  |                    | 
|T.Star      000s/100|  |En.low super-heat  N| 
|T.Star/Delta000s/100|  |En.valve not close N| 
+--------------------+  +--------------------+ 
 

M_Manuf60               Manuf_Drv_80           
+--------------------+  +--------------------+ 
|Enable start        |  |Manufacturer D:1 U: | 
|restrictions      N |  |Alarms delays       | 
|                    |  |High pressure  0000s| 
|                    |  |Super-heat     0000s| 
+--------------------+  +--------------------+ 
 

M_Manuf63               Manuf_Drv_90           
+--------------------+  +--------------------+ 
|Start restriction   |  |Manufacturer D:1 U: | 
|Low press.   00.0bar|  |Switch off compress.| 
|High press.  00.0bar|  |if probe error      | 
|Equal.press. 00.0bar|  |Delay        ----sec| 
+--------------------+  +--------------------+ 
 

M_Manuf65               Manuf_Drv_100          
+--------------------+  +--------------------+ 
|Minimum compressors |  |Manufacturer D:1 U: | 
|power-on time  0000s|  |Switch off compress.| 
|Minimum compressors |  |if eeprom error     | 
|power-off time 0000s|  |Delay        ----sec| 
+--------------------+  +--------------------+ 
 

M_Manuf70               Manuf_Drv_110          
+--------------------+  +--------------------+ 
|Min time betw. diff.|  |Manufacturer D:1 U: | 
|comp. starts   0000s|  |Switch off compress.| 
|Min time betw. same |  |if battery error   N| 
|comp. starts   0000s|  |Delay        ----sec| 
+--------------------+  +--------------------+ 
 

M_Manuf75               Manuf_Drv_120          
+--------------------+  +--------------------+ 
|Stage 1             |  |Manufacturer D:1 U: | 
|Logic relay 1    N  |  |Switch off compress.| 
|Logic relay 2    N  |  |if low pressure    N| 
|Logic relay 3    N  |  |Delay        ----sec| 
+--------------------+  +--------------------+ 
 

M_Manuf80               Manuf_Drv_130          
+--------------------+  +--------------------+ 
|Stage 2             |  |Manufacturer D:1 U: | 
|Logic relay 1    N  |  |Enable alarm when   | 
|Logic relay 2    N  |  |valve is open after | 
|Logic relay 3    N  |  |power failure      N| 
+--------------------+  +--------------------+ 
 

M_Manuf85               Manuf_Drv_140          
+--------------------+  +--------------------+ 
|Stage 3             |  |Manufacturer D:1 U: | 
|Logic relay 1    N  |  |Operating pressure  | 
|Logic relay 2    N  |  |Min. set    00.0barg| 
|Logic relay 3    N  |  |Max. set    00.0barg| 
+--------------------+  +--------------------+ 
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M_Manuf90               Manuf_Drv_150          
+--------------------+  +--------------------+ 
|Stage 4             |  |Manufacturer D:1 U: | 
|Logic relay 1    N  |  |Propor. factor  00.0| 
|Logic relay 2    N  |  |Integr. factor  00.0| 
|Logic relay 3    N  |  |Differ. factor  00.0| 
+--------------------+  +--------------------+ 
 

M_Manuf93               Manuf_Drv_160          
+--------------------+  +--------------------+ 
|Enable particular   |  |Manufacturer D:1 U: | 
|management of       |  |                    | 
|stage 1           N |  |Max valve steps 0000| 
|                    |  |Max pos.adjust 00000| 
+--------------------+  +--------------------+ 
 

M_Manuf95               Manuf_Drv_170          
+--------------------+  +--------------------+ 
|Time SOL/S1    0000s|  |Manufacturer D:1 U: | 
|Time S1/S2     0000s|  |Pressure probe conf.| 
|Time S2/S3     0000s|  |4mA         00.0barg| 
|Time S3/S4     0000s|  |20mA        00.0barg| 
+--------------------+  +--------------------+ 
 

M_Manuf97               Manuf_Dvr_180          
+--------------------+  +--------------------+ 
|Standby config.     |  |Manufacturer D:1 U: | 
|                    |  |                    | 
|Relay 6          N  |  |Evaporator output   | 
|Relay 7          N  |  |press. set  00.0barg| 
+--------------------+  +--------------------+ 
 

M_Manuf98               Manuf_Drv_190          
+--------------------+  +--------------------+ 
|Decrement config.   |  |Manufacturer D:1 U: | 
|                    |  |Superheat hysteresis| 
|Relay 6          N  |  |after max pressure  | 
|Relay 7          N  |  |alarm         00.0ßK| 
+--------------------+  +--------------------+ 
 

m_manuf99               Manuf_Drv_200          
+--------------------+  +--------------------+ 
|Increment config.   |  |Manufacturer D:1 U: | 
|                    |  |Superheat hysteresis| 
|Relay 6          N  |  |after low pressure  | 
|Relay 7          N  |  |alarm         00.0ßK| 
+--------------------+  +--------------------+ 
 

M_Manuf100              Manuf_Drv_210          
+--------------------+  +--------------------+ 
|Modulation config.  |  |Manufacturer D:1 U: | 
|Pulse period     00s|  |Valve closing to min| 
|Min pulse D.   00.0s|  |position when super-| 
|Max pulse D.   00.0s|  |heat below    00.0ßK| 
+--------------------+  +--------------------+ 
 

M_Manuf105              Manuf_Drv_220          
+--------------------+  +--------------------+ 
|Modulation config.  |  |Manufacturer D:1 U: | 
|                    |  |                    | 
|Min pulse I.   00.0s|  |Valve regulation    | 
|Max pulse I.   00.0s|  |VALVE OFF           | 
+--------------------+  +--------------------+ 
 

M_Manuf110              Manuf_Drv_230          
+--------------------+  +--------------------+ 
|Modulation config.  |  |Manufacturer D:1 U: | 
|                    |  |Compressor status   | 
|Time force decr. for|  |input type          | 
|start compress. 000s|  |pLAN                | 
+--------------------+  +--------------------+ 
 

M_Manuf115              Manuf_Drv_240          
+--------------------+  +--------------------+ 
|Enable force        |  |Manufacturer D:1 U: | 
|solenoid ON with    |  |In case of pLAN     | 
|compressor OFF    N |  |failure             | 
|                    |  |USE 0-1V COMP.STATUS| 
+--------------------+  +--------------------+ 
 

M_Manuf120              Manuf_Drv_250          
+--------------------+  +--------------------+ 
|Pump down config.   |  |Manufacturer D:1 U: | 
|                    |  |Restart after power | 
|Enable            N |  |failure             | 
|Maximum time    000s|  |ALWAYS              | 
+--------------------+  +--------------------+ 
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M_Manuf125              Manuf_Drv_260          
+--------------------+  +--------------------+ 
|Transducers high    |  |Manufacturer D:1 U: | 
|pressure prevent  N |  |Press. probe  4-20mA| 
|Setpoint     00.0bar|  |Temp. probe 1 type  | 
|Diff.        00.0bar|  |NTC 103-AT (CAREL)  | 
+--------------------+  +--------------------+ 
 

M_Manuf130              Manuf_Drv_270          
+--------------------+  +--------------------+ 
|Discharge temp.     |  |Manufacturer D:1 U: | 
|prevent           N |  |                    | 
|Setpoint     000.0ßC|  |pLAN existence     N| 
|Diff.         00.0ßC|  |Battery existence  N| 
+--------------------+  +--------------------+ 
 
M_Manuf135              Manuf_Drv_280          
+--------------------+  +--------------------+ 
|Freeze prevent      |  |Insert another   U: | 
|                    |  |drivers manufacturer| 
|Setpoint      00.0ßC|  |password            | 
|Diff.         00.0ßC|  |               0000 | 
+--------------------+  +--------------------+ 
 

M_Manuf140             
+--------------------+ 
|Condensation        | 
|Enable         NONE | 
|Type           INV. | 
|Number Fans    0    | 
+--------------------+ 
 

M_Manuf150              Carel_Drv_10           
+--------------------+  +--------------------+ 
|Condensation        |  |CAREL        D:1 U: | 
|                    |  |No. of samples for  | 
|Setpoint     00.0---|  |calculating analog  | 
|Diff.        00.0---|  |inputs average  0000| 
+--------------------+  +--------------------+ 
 

M_Manuf155              Carel_Drv_20           
+--------------------+  +--------------------+ 
|Inverter            |  |CAREL        D:1 U: | 
|Max.speed      00.0V|  |Av.time pos.err. 000| 
|Min.speed      00.0V|  |Sys.stab.up lim.  00| 
|Speed up time    00s|  |Sys.stab.low lim. 00| 
+--------------------+  +--------------------+ 
 

M_Manuf160              Carel_Drv_30           
+--------------------+  +--------------------+ 
|Enable of           |  |CAREL        D:1 U: | 
|seriuos alarm     N |  |Steps Nr.below which| 
|Evaporator          |  |valve is considered | 
|flow alarm        N |  |closed          0000| 
+--------------------+  +--------------------+ 
 

M_Manuf165              Carel_Drv_40           
+--------------------+  +--------------------+ 
|Enable condensator  |  |CAREL        D:1 U: | 
|flow alarm        N |  |Stepper motor       | 
|Enable phase        |  |Max.current    0.75A| 
|alarm             N |  |Frequency     0000Hz| 
+--------------------+  +--------------------+ 
 

M_Manuf170              Carel_Drv_50           
+--------------------+  +--------------------+ 
|Evaporat. flow alarm|  |CAREL        D:1 U: | 
|delays              |  |                    | 
|Startup delay    00s|  |Calculated valve    | 
|Run delay        00s|  |position        0000| 
+--------------------+  +--------------------+ 
 

M_Manuf175              Carel_Drv_60           
+--------------------+  +--------------------+ 
|Condens. flow alarm |  |CAREL        D:1 U: | 
|delays              |  |                    | 
|Startup delay    00s|  |Sampling time 0000ms| 
|Run delay        00s|  |System stability  00| 
+--------------------+  +--------------------+ 
 

M_Manuf178              Carel_Drv_70           
+--------------------+  +--------------------+ 
|Discharge temp.     |  |CAREL        D:1 U: | 
|alarm               |  |                    | 
|Setpoint     000.0ßC|  |INT37-reserved 00000| 
|Diff.         00.0ßC|  |INT44-test     00000| 
+--------------------+  +--------------------+ 
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M_Manuf180              Carel_Drv_80           
+--------------------+  +--------------------+ 
|Transducers high    |  |Insert another   U: | 
|pressure alarm      |  |drivers CAREL       | 
|Setpoint     00.0bar|  |password            | 
|Diff.        00.0bar|  |               0000 | 
+--------------------+  +--------------------+ 
 

M_Manuf185             
+--------------------+ 
|Transducer low      | 
|pressure alarm      | 
|Setpoint     00.0bar| 
|Diff.        00.0bar| 
+--------------------+ 
 

M_Manuf187             
+--------------------+ 
|Low differential    | 
|pressure alarm  N   | 
|Setpoint     00.0bar| 
|Startup delay   000s| 
+--------------------+ 
 

M_Manuf190             
+--------------------+ 
|Low pressure alarm  | 
|delays              | 
|Startup delay   000s| 
|Run delay       000s| 
+--------------------+ 
 

M_Manuf195             
+--------------------+ 
|Oil level alarm     | 
|delays              | 
|Startup delay   000s| 
|Run delay       000s| 
+--------------------+ 
 

M_Manuf200             
+--------------------+ 
|High voltage alarm  | 
|                    | 
|Setpoint      000.0V| 
|Diff.          00.0V| 
+--------------------+ 
 

M_Manuf205             
+--------------------+ 
|High current alarm  | 
|                    | 
|Setpoint      000.0A| 
|Diff.          00.0A| 
+--------------------+ 
 

M_Manuf210             
+--------------------+ 
|Antifreeze alarm    | 
|                    | 
|Setpoint      00.0ßC| 
|Diff.         00.0ßC| 
+--------------------+ 
 

M_Manuf215             
+--------------------+ 
|Electrovalve        | 
|management          | 
|Setpoint     000.0ßC| 
|Diff.         00.0ßC| 
+--------------------+ 
 

M_Manuf220             
+--------------------+ 
|Antifreeze heater   | 
|                    | 
|Setpoint      00.0ßC| 
|Diff.         00.0ßC| 
+--------------------+ 
 

M_Manuf230             
+--------------------+ 
|Logic of valves     | 
|                    | 
|Reversing (4way)N.C.| 
|Freecooling    0/10V| 
+--------------------+ 
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M_Manuf235             
+--------------------+ 
|Defrost config.     | 
|                    | 
|Probe   PRESSOSTATS | 
|Global  SIMULTANEOUS| 
+--------------------+ 
 

M_Manuf240             
+--------------------+ 
|                    | 
|Clock board 32k     | 
|Enable            N | 
|                    | 
+--------------------+ 
 

M_Manuf242             
+--------------------+ 
|Supervisor System   | 
|Comunication speed: | 
|1200 (RS485/RS422)  | 
|Identificat. No.:000| 
+--------------------+ 
 

Manuf_PW_Drv           
+--------------------+ 
|EXV driver       U: | 
|Insert manufacturer | 
|password            | 
|               0000 | 
+--------------------+ 
 

M_Manuf245             
+--------------------+ 
|Reset parameters U: | 
|to default values  N| 
|                    | 
|                    | 
+--------------------+ 
 

M_Manuf250             
+--------------------+ 
|Insert another   U: | 
|manufacturer        | 
|password            | 
|               0000 | 
+--------------------+�

*UXSSR�WDVWR�$/$50�
M_Alarm0               
+--------------------+ 
|                    | 
|     No  alarms     | 
|      detected      | 
|                    | 
+--------------------+ 
 

M_Alarm10              
+--------------------+ 
|AL:001           U: | 
|      Unit n.1      | 
|     is offline     | 
|                    | 
+--------------------+ 
 

M_Alarm20              
+--------------------+ 
|AL:002           U: | 
|      Unit n.2      | 
|     is offline     | 
|                    | 
+--------------------+ 
 

M_Alarm30              
+--------------------+ 
|AL:003           U: | 
|      Unit n.3      | 
|     is offline     | 
|                    | 
+--------------------+ 
 
M_Alarm40              
+--------------------+ 
|AL:004           U: | 
|      Unit n.4      | 
|     is offline     | 
|                    | 
+--------------------+ 
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M_Alarm50              
+--------------------+ 
|AL:011           U: | 
|   Serious alarm    | 
|  by digital input  | 
|                    | 
+--------------------+ 
 

M_Alarm60              
+--------------------+ 
|AL:012           U: | 
|   Phase monitor    | 
|       alarm        | 
|                    | 
+--------------------+ 
 

M_Alarm70              
+--------------------+ 
|AL:013           U: | 
|   Evaporator flow  | 
|        alarm       | 
|                    | 
+--------------------+ 
 

M_Alarm80              
+--------------------+ 
|AL:014           U: | 
|  Condensator flow  | 
|        alarm       | 
|                    | 
+--------------------+ 
 

M_Alarm90              
+--------------------+ 
|AL:015           U: | 
|      Oil level     | 
|        alarm       | 
|                    | 
+--------------------+ 
 

M_Alarm100             
+--------------------+ 
|AL:016           U: | 
|    High pressure   | 
|        alarm       | 
|    (pressostat)    | 
+--------------------+ 
 

M_Alarm110             
+--------------------+ 
|AL:017           U: | 
|    Low pressure    | 
|        alarm       | 
|    (pressostat)    | 
+--------------------+ 
 

M_Alarm120             
+--------------------+ 
|AL:018           U: | 
|   Evaporator pump  | 
|      overload      | 
|                    | 
+--------------------+ 
 

M_Alarm130             
+--------------------+ 
|AL:019           U: | 
|  Condensator pump  | 
|      overload      | 
|                    | 
+--------------------+ 
 

M_Alarm140             
+--------------------+ 
|AL:020           U: | 
|     Compressor     | 
|      overload      | 
|                    | 
+--------------------+ 
 

M_Alarm150             
+--------------------+ 
|AL:021           U: | 
|   Condensator fan  | 
|    n.1  overload   | 
|                    | 
+--------------------+ 
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M_Alarm160             
+--------------------+ 
|AL:022           U: | 
|   Condensator fan  | 
|    n.2  overload   | 
|                    | 
+--------------------+ 
 

M_Alarm170             
+--------------------+ 
|AL:031           U: | 
|                    | 
|    Freeze alarm    | 
|                    | 
+--------------------+ 
 

M_Alarm180             
+--------------------+ 
|AL:032           U: | 
|  Low differential  | 
|   pressure alarm   | 
|                    | 
+--------------------+ 
 

M_Alarm190             
+--------------------+ 
|AL:033           U: | 
|   High pressure    | 
|       alarm        | 
|   (transducer)     | 
+--------------------+ 
 

M_Alarm200             
+--------------------+ 
|AL:034           U: | 
|    Low pressure    | 
|        alarm       | 
|    (transducer)    | 
+--------------------+ 
 

M_Alarm210             
+--------------------+ 
|AL:035           U: | 
|   High discharge   | 
|  temperature alarm | 
|                    | 
+--------------------+ 
 

M_Alarm220             
+--------------------+ 
|AL:036           U: | 
|    High voltage    | 
|       alarm        | 
|                    | 
+--------------------+ 
 

M_Alarm230             
+--------------------+ 
|AL:037           U: | 
|    High current    | 
|       alarm        | 
|                    | 
+--------------------+ 
 

M_Alarm240             
+--------------------+ 
|AL:041           U: | 
|  32k clock board   | 
|   fault  or not    | 
|     connected      | 
+--------------------+ 
 

M_Alarm250             
+--------------------+ 
|AL:042           U: | 
|      ERROR !       | 
|      Wrong         | 
|  limits inserted   | 
+--------------------+ 
 

M_Alarm260             
+--------------------+ 
|AL:051           U: | 
|  Evaporator pump   | 
|    maintenance     | 
|                    | 
+--------------------+ 
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M_Alarm270             
+--------------------+ 
|AL:052           U: | 
|  Condensator pump  | 
|    maintenance     | 
|                    | 
+--------------------+ 
 

M_Alarm280             
+--------------------+ 
|AL:053           U: | 
|     Compressor     | 
|     maintenance    | 
|                    | 
+--------------------+ 
 

M_Alarm290             
+--------------------+ 
|AL:060           U: | 
|   B1 probe fault   | 
|  or not connected  | 
|                    | 
+--------------------+ 
 

M_Alarm300             
+--------------------+ 
|AL:061           U: | 
|   B2 probe fault   | 
|  or not connected  | 
|                    | 
+--------------------+ 
 

M_Alarm310             
+--------------------+ 
|AL:062           U: | 
|   B3 probe fault   | 
|  or not connected  | 
|                    | 
+--------------------+ 
 

M_Alarm320             
+--------------------+ 
|AL:063           U: | 
|   B4 probe fault   | 
|  or not connected  | 
|                    | 
+--------------------+ 
 

M_Alarm330             
+--------------------+ 
|AL:064           U: | 
|   B5 probe fault   | 
|  or not connected  | 
|                    | 
+--------------------+ 
 

M_Alarm340             
+--------------------+ 
|AL:065           U: | 
|   B6 probe fault   | 
|  or not connected  | 
|                    | 
+--------------------+ 
 

M_Alarm350             
+--------------------+ 
|AL:066           U: | 
|   B7 probe fault   | 
|  or not connected  | 
|                    | 
+--------------------+ 
 

M_Alarm360             
+--------------------+ 
|AL:067           U: | 
|   B8 probe fault   | 
|  or not connected  | 
|                    | 
+--------------------+ 
 

M_Drv1_Alarm101        
+--------------------+ 
|AL:101       D:1 U: | 
|                    | 
|    Probe error     | 
|                    | 
+--------------------+ 
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M_Drv1_Alarm102        
+--------------------+ 
|AL:102       D:1 U: | 
|                    | 
|  Step motor error  | 
|                    | 
+--------------------+ 
 

M_Drv1_Alarm103        
+--------------------+ 
|AL:103       D:1 U: | 
|                    | 
|    Eeprom error    | 
|                    | 
+--------------------+ 
 

M_Drv1_Alarm104        
+--------------------+ 
|AL:104       D:1 U: | 
|                    | 
|   Battery error    | 
|                    | 
+--------------------+ 
 

M_Drv1_Alarm105        
+--------------------+ 
|AL:105       D:1 U: | 
|                    | 
|   High pressure    | 
|                    | 
+--------------------+ 
 

M_Drv1_Alarm106        
+--------------------+ 
|AL:106       D:1 U: | 
|                    | 
|    Low pressure    | 
|                    | 
+--------------------+ 
 

M_Drv1_Alarm107        
+--------------------+ 
|AL:107       D:1 U: | 
|                    | 
|  Super heat alarm  | 
|                    | 
+--------------------+ 
 

M_Drv1_Alarm108        
+--------------------+ 
|AL:108       D:1 U: | 
|  Valve not closed  | 
|  during power OFF  | 
|                    | 
+--------------------+ 
 

M_Drv1_Alarm109        
+--------------------+ 
|AL:109       D:1 U: | 
|  Waiting for valve | 
|    open restart    | 
|                    | 
+--------------------+ 
 

M_Drv1_Alarm110        
+--------------------+ 
|AL:110       D:1 U: | 
|Waiting for battery | 
|  charged restart   | 
|                    | 
+--------------------+ 
 

M_Drv1_Alarm111        
+--------------------+ 
|AL:111       D:1 U: | 
| Waiting for eeprom | 
|   error restart    | 
|                    | 
+--------------------+ 
 

M_Drv2_Alarm201        
+--------------------+ 
|AL:201       D:2 U: | 
|                    | 
|    Probe error     | 
|                    | 
+--------------------+ 
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M_Drv2_Alarm202        
+--------------------+ 
|AL:202       D:2 U: | 
|                    | 
|  Step motor error  | 
|                    | 
+--------------------+ 
 

M_Drv2_Alarm203        
+--------------------+ 
|AL:203       D:2 U: | 
|                    | 
|    Eeprom error    | 
|                    | 
+--------------------+ 
 

M_Drv2_Alarm204        
+--------------------+ 
|AL:204       D:2 U: | 
|                    | 
|   Battery error    | 
|                    | 
+--------------------+ 
 

M_Drv2_Alarm205        
+--------------------+ 
|AL:205       D:2 U: | 
|                    | 
|   High pressure    | 
|                    | 
+--------------------+ 
 

M_Drv2_Alarm206        
+--------------------+ 
|AL:206       D:2 U: | 
|                    | 
|    Low pressure    | 
|                    | 
+--------------------+ 
 

M_Drv2_Alarm207        
+--------------------+ 
|AL:207       D:2 U: | 
|                    | 
|  Super heat alarm  | 
|                    | 
+--------------------+ 
 

M_Drv2_Alarm208        
+--------------------+ 
|AL:208       D:2 U: | 
|  Valve not closed  | 
|  during power OFF  | 
|                    | 
+--------------------+ 
 

M_Drv2_Alarm209        
+--------------------+ 
|AL:209       D:2 U: | 
|  Waiting for valve | 
|    open restart    | 
|                    | 
+--------------------+ 
 

M_Drv2_Alarm210        
+--------------------+ 
|AL:210       D:2 U: | 
|Waiting for battery | 
|  charged restart   | 
|                    | 
+--------------------+ 
 

M_Drv2_Alarm211        
+--------------------+ 
|AL:211       D:2 U: | 
| Waiting for eeprom | 
|   error restart    | 
|                    | 
+--------------------+ 
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