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0DQDJHPHQW�RI�V\VWHP�DODUPV�
0DQDJHPHQW�RI�PD[����UHIULJHUDQW�FLUFXLWV��VWDUW��VWRS��DODUPV��IRU�HDFK�ERDUG�
3RVVLELOLW\�WR�FRPPXQLFDWH�ZLWK�DQ�H[WHUQDO�VXSHUYLVRU�
�

���� )XQFWLRQV�RI�WKH�VODYHV�
0DQDJHPHQW�RI�PD[����UHIULJHUDQW�FLUFXLWV��VWDUW��VWRS��DODUPV��
�

���� &RQWURO�SUREH�
7KH�WHPSHUDWXUH�FRQWURO�SUREH�PXVW�EH�FRQQHFWHG�WR�WKH�PDVWHU�S&2�RQO\���
�

���� 6HWWLQJ�WKH�V\VWHP�DGGUHVV�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
(YHU\�PDVWHU�S&2��S&2�VODYH�ERDUG�DQG�HDFK�WHUPLQDO�DUH�LGHQWLILHG�E\�DQ�DGGUHVV��7KH�DGGUHVV�RI�WKH�WHUPLQDOV�LV�VHOHFWHG�XVLQJ�WKH�GLSVZLWFKHV�DW�
WKH�UHDU�RI�WKH�WHUPLQDOV��ZKHUHDV�WKH�DGGUHVV�RI�WKH�,�2�ERDUGV�LV�VHOHFWHG�XVLQJ�WKH�GLSVZLWFKHV�RQ�FDUG�FRGH�3&2$'5������ZLWKRXW�FORFN�RSWLRQ��RU�
3&2&/.0(0���ZLWK�FORFN�RSWLRQ���WKLV�FDUG�PXVW�EH�LQVHUWHG�LQWR�WKH�FORFN�3/8*�,1�FRQQHFWRU��
7KH�DGGUHVV�RI�WKH�PDVWHU�S&2�PXVW�EH���
7KH�DGGUHVV�RI�VODYH�S&2���PXVW�EH���
7KH�DGGUHVV�RI�VODYH�S&2���PXVW�EH���
7KH�DGGUHVV�RI�VODYH�S&2���PXVW�EH���
7KH�DGGUHVV�RI�WKH�ORFDO�WHUPLQDO�PXVW�EH���
7KH�DGGUHVV�RI�WKH�UHPRWH�WHUPLQDO�PD\�EH�IURP���WR����
�
1RWH��� :KHQ�WKH�PDFKLQH�LV�VZLWFKHG�21��DOO�,�2�ERDUGV�0867�EH�VZLWFKHG�21��WKH�2Q�2II�/('�RQ�WKH�S&2�WHUPLQDO�PXVW�EH�21�IRU�DOO�XQLWV��

• 7KH�PDVWHU�XQLW�VZLWFKHV�WKH�ZKROH�PDFKLQH�21�2))�
• (DFK�VODYH�XQLW�VZLWFKHV�LWVHOI�21�2))�RQO\��,I�D�VODYH�XQLW�LV�2))�DQG�WKH�PDVWHU�LV�21��WKH�VODYH�ZLOO�EH�VZLWFKHG�21��,I�D�VODYH�XQLW�LV�

21�DQG�WKH�PDVWHU�LV�2))��WKH�VODYH�ZRQ¶W�EH�VZLWFKHG�21��

067�
�
S&2�
1R���

6/9�
�
S&2�
1R���

6/9�
�
S&2�
1R���

6/9�
�
S&2�
1R���

S/$1�56����QHWZRUN�

WHPSHUDWXUH�FRQWURO�SUREH�IRU�HQWLUH�V\VWHP�

�[���/&'�WHUPLQDO�SURJUDPPLQJ�DOO�WKH�S&2V��

�[��� /&'� WHUPLQDO� IRU� UHPRWH�
LQVWDOODWLRQ�XS�WR�����PHWUHV�
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&RG�������������UHO��������GDWH���������� �

��� /LVW�RI�LQSXWV�RXWSXWV�
)ROORZLQJ�LV�D�OLVW�RI�WKH�LQSXWV�DQG�RXWSXWV�IRU�HDFK�WKH�W\SH�RI�XQLW��HDFK�PDFKLQH�W\SH�KDV�EHHQ�JLYHQ�D�QXPEHU��7KLV�QXPEHU�LV�WKH�PDLQ�SDUDPHWHU�RI�
WKH�SURJUDP��LQ�WKDW�LW�LGHQWLILHV�WKH�FRQILJXUDWLRQ�RI�WKH�LQSXWV�DQG�RXWSXWV��,Q�WKLV�ZD\��WKH�FRQILJXUDWLRQ�RI�WKH�PDFKLQH�LV�JUHDWO\�VLPSOLILHG��SHUIRUPHG�
E\�VLPSO\�FKRRVLQJ�WKH�OLVW�RI�LQSXWV�DQG�RXWSXWV�UHTXLUHG�DQG�VHOHFWLQJ�WKH�DVVRFLDWHG�QXPEHU�LQ�WKH�FRQILJXUDWLRQ�VFUHHQV�RI�WKH�SURJUDP��(DFK�RI�WKH�
IROORZLQJ�SDJHV�FRQWDLQV���W\SHV�RI�XQLW��DQG�IRU�HDFK�XQLW�WKH�LQSXWV�DQG�RXWSXWV�DUH�GHVFULEHG�IRU�WKH�S&2�PDVWHU�DQG�RQH�RI�WKH�S&2�VODYHV��
�

���� $,5�:$7(5�XQLWV�ZLWK�PD[LPXP���WDQGHP�KHUPHWLF�FRPSUHVVRUV�
�

'LJLWDO�LQSXWV�
&KLOOHU�RQO\�XQLW�0$&+,1(�7<3(�´�µ� &KLOOHU�XQLW�ZLWK�IUHHFRROLQJ�0$&+,1(�7<3(�´�µ�

1R�� 0DVWHU� 6ODYH�QR��� 0DVWHU� 6ODYH�QR���
�� 6HULRXV�DODUP� 6HULRXV�DODUP��FDQ�EH�HQDEOHG�� 6HULRXV�DODUP� 6HULRXV�DODUP��FDQ�EH�HQDEOHG��
�� (YDSRUDWRU�IORZ�VZLWFK� (YDSRUDWRU�IORZ�VZLWFK��HQDEOH�� (YDSRUDWRU�IORZ�VZLWFK� (YDSRUDWRU�IORZ�VZLWFK��HQDEOH��
�� 5HPRWH�21�2))� � 5HPRWH�21�2))� �
�� 3XPS�WKHUPDO�RYHUORDG� � 3XPS�WKHUPDO�RYHUORDG� �
�� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK���
�� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS���� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS����
�� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS���� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS����
�� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK���
�� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS���� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS����
��� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS���� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS����
��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK���
��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK���
�

$QDORJXH�LQSXWV�
&KLOOHU�RQO\�XQLW� &KLOOHU�XQLW�ZLWK�IUHHFRROLQJ�

QR�� 0DVWHU� 6ODYH�QR��� 0DVWHU� 6ODYH�QR���
�� :DWHU�LQOHW�WHPS�� � :DWHU�LQOHW�WHPS�� �
�� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS����
�� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW���
�� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW���
�� 2XWVLGH�VHW�SRLQW� � 2XWVLGH�WHPSHUDWXUH� �
�� � � )UHHFRROLQJ�WHPSHUDWXUH� �
�� +LJK� SUHVVXUH� WUDQVGXFHUV�

FLUFXLW���
+LJK� SUHVVXUH� WUDQVGXFHUV�
FLUFXLW���

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

�� +LJK� SUHVVXUH� WUDQVGXFHUV�
FLUFXLW���

+LJK� SUHVVXUH� WUDQVGXFHUV�
FLUFXLW���

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

�

'LJLWDO�RXWSXWV�
&KLOOHU�RQO\�XQLW� &KLOOHU�XQLW�ZLWK�IUHHFRROLQJ�

QR�� 0DVWHU� 6ODYH�QR��� 0DVWHU� 6ODYH�QR���
�� 3XPS� � 3XPS� �
�� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU���
�� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU���
�� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW���
�� � � � �
�� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU���
�� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU���
�� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW���
�� � � &RQGHQVHU�IDQV�&LUFXLW��� &RQGHQVHU�IDQV�&LUFXLW���
��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU���
��� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV�
��� &RQGHQVHU�IDQV�&LUFXLW��� &RQGHQVHU�IDQV�&LUFXLW��� &RQGHQVHU�IDQV�&LUFXLW��� &RQGHQVHU�IDQV�&LUFXLW���
��� &RQGHQVHU�IDQV�&LUFXLW��� &RQGHQVHU�IDQV�&LUFXLW��� 2Q�RII�IUHHFRROLQJ�YDOYH� �
�

$QDORJXH�RXWSXWV�
&KLOOHU�RQO\�XQLW� &KLOOHU�XQLW�ZLWK�IUHHFRROLQJ�

QR�� 0DVWHU� 6ODYH�QR��� 0DVWHU� 6ODYH�QR���
�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ���VSHHG�FRQW��
�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ���VSHHG�FRQW�� 0RGXO��IUHHFRROLQJ�YDOYH� �
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&RG�������������UHO��������GDWH���������� �

'LJLWDO�LQSXWV�
&KLOOHU�XQLW�ZLWK�+HDW�SXPS�0$&+,1(�7<3(�´�µ� &KLOOHU�XQLW�ZLWK�KHDW�S��DQG�FRPSOHWH�UHFRYHU\�0$&+,1(�7<3(�´�µ�

QR�� 0DVWHU� 6ODYH�QR��� 0DVWHU� 6ODYH�QR���
�� 6HULRXV�DODUP� 6HULRXV�DODUP��FDQ�EH�HQDEOHG�� 6HULRXV�DODUP� 6HULRXV�DODUP��FDQ�EH�HQDEOHG��
�� (YDSRUDWRU�IORZ�VZLWFK� (YDSRUDWRU�IORZ�VZLWFK��HQDEOH�� (YDSRUDWRU�IORZ�VZLWFK� (YDSRUDWRU�IORZ�VZLWFK��HQDEOH��
�� 5HPRWH�21�2))� � 5HPRWH�21�2))� �
�� &RROLQJ�KHDWLQJ�VZLWFK� � &RROLQJ�KHDWLQJ�VZLWFK� �
�� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK���
�� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS���� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS����
�� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS���� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS����
�� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK���
�� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS���� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS����
��� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS���� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS����
��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK���
��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK���
�
$QDORJXH�LQSXWV�

&KLOOHU�XQLW�ZLWK�+HDW�SXPS� &KLOOHUV�ZLWK�+HDW�3XPS�ZLWK�FRPSOHWH�UHFRYHU\�
QR� 0DVWHU� 6ODYH�QR��� 0DVWHU� 6ODYH�QR���
�� :DWHU�LQOHW�WHPS�� � :DWHU�LQOHW�WHPS�� �
�� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS����
�� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW���
�� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW���
�� 2XWVLGH�VHW�SRLQW� � 5HFRYHU\�LQOHW�WHPS�� �
�� � � 5HFRYHU\�RXWOHW�WHPS�� �
�� +LJK� SUHVVXUH� WUDQVGXFHUV�

FLUFXLW���
+LJK� SUHVVXUH� WUDQVGXFHUV�
FLUFXLW���

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

�� +LJK� SUHVVXUH� WUDQVGXFHUV�
FLUFXLW���

+LJK� SUHVVXUH� WUDQVGXFHUV�
FLUFXLW���

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

�
'LJLWDO�RXWSXWV�

&KLOOHU�XQLW�ZLWK�+HDW�SXPS� &KLOOHUV�ZLWK�+HDW�3XPS�ZLWK�FRPSOHWH�UHFRYHU\�
QR� 0DVWHU� 6ODYH�QR��� 0DVWHU� 6ODYH�QR���
�� 3XPS� � 3XPS� �
�� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU���
�� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU���
�� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW���
�� ��ZD\�YDOYH�FLUFXLW��� ��ZD\�YDOYH�FLUFXLW��� 9DOYH�$� �
�� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU���
�� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU���
�� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW���
�� ��ZD\�YDOYH�FLUFXLW��� ��ZD\�YDOYH�FLUFXLW��� 9DOYH�%� �
��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU���
��� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV�
��� &RQGHQVHU�IDQV�&LUFXLW��� &RQGHQVHU�IDQV�&LUFXLW��� &RQGHQVHU�IDQV� &RQGHQVHU�IDQV��
��� &RQGHQVHU�IDQV�&LUFXLW��� &RQGHQVHU�IDQV�&LUFXLW��� 9DOYH�&� �
�
$QDORJXH�RXWSXWV�

&KLOOHU�XQLW�ZLWK�+HDW�SXPS� &KLOOHUV�ZLWK�+HDW�3XPS�ZLWK�FRPSOHWH�UHFRYHU\�
QR� 0DVWHU� 6ODYH�QR��� 0DVWHU� 6ODYH�QR���
�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ�VSHHG�FRQW��� &RQGHQVHU�IDQ�VSHHG�FRQW���
�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ���VSHHG�FRQW�� � �
�
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���� $,5�$,5�XQLWV�ZLWK�PD[LPXP���WDQGHP�KHUPHWLF�FRPSUHVVRUV��FRQGHQVLQJ��
�
'LJLWDO�LQSXWV�

&RQGHQVLQJ�XQLW��FRROLQJ�RQO\�0$&+,1(�7<3(�´�µ�� &RQGHQVLQJ�XQLW��ZLWK�KHDW�SXPS�0$&+,1(�7<3(�´�µ�
QR� 0DVWHU� 6ODYH�QR��� 0DVWHU� 6ODYH�QR���
�� 6HULRXV�DODUP� 6HULRXV�DODUP��FDQ�EH�HQDEOHG�� 6HULRXV�DODUP� 6HULRXV�DODUP��FDQ�EH�HQDEOHG��
�� (YDSRUDWRU�IORZ�VZLWFK� (YDSRUDWRU�IORZ�VZLWFK��HQDEOH�� (YDSRUDWRU�IORZ�VZLWFK� (YDSRUDWRU�IORZ�VZLWFK��HQDEOH��
�� 5HPRWH�21�2))� � 5HPRWH�21�2))� �
�� 0DLQ�IDQ�WKHUPDO�RYHUORDG� � &RROLQJ�KHDWLQJ�VZLWFK� �
�� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK���
�� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS���� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS����
�� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS���� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS����
�� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK���
�� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS���� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS����
��� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS���� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS����
��� +LJK� SUHVV�� VZLWFK� �� DQG�

&RQGHQVHU�IDQ���RYHUORDG�
+LJK� SUHVV�� VZLWFK� �� DQG�
&RQGHQVHU�IDQ���RYHUORDG�

+LJK� SUHVV�� VZLWFK� �� DQG�
&RQGHQVHU�IDQ���RYHUORDG�

+LJK� SUHVV�� VZLWFK� �� DQG�
&RQGHQVHU�IDQ���RYHUORDG�

��� +LJK� SUHVV�� VZLWFK� �� DQG�
&RQGHQVHU�IDQ���RYHUORDG�

+LJK� SUHVV�� VZLWFK� �� DQG�
&RQGHQVHU�IDQ���RYHUORDG�

+LJK� SUHVV�� VZLWFK� �� DQG�
&RQGHQVHU�IDQ���RYHUORDG�

+LJK� SUHVV�� VZLWFK� �� DQG�
&RQGHQVHU�IDQ���RYHUORDG�

�
$QDORJXH�LQSXWV�

&RQGHQVLQJ�XQLW��FRROLQJ�RQO\�0$&+,1(�7<3(�´�µ�� &RQGHQVLQJ�XQLW�ZLWK�KHDW�SXPS�
QR� 0DVWHU� 6ODYH�QR��� 0DVWHU� 6ODYH�QR���
�� :DWHU�LQOHW�WHPS�� � :DWHU�LQOHW�WHPS�� �
�� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS����
�� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW���
�� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW���
�� 5HPRWH�FRPSUHVVRU�FRQWURO� � 5HPRWH�FRPSUHVVRU�FRQWURO� �
�� � � � �
�� +LJK� SUHVVXUH� WUDQVGXFHUV�

FLUFXLW���
+LJK� SUHVVXUH� WUDQVGXFHUV�
FLUFXLW���

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

�� +LJK� SUHVVXUH� WUDQVGXFHUV�
FLUFXLW���

+LJK� SUHVVXUH� WUDQVGXFHUV�
FLUFXLW���

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

�
'LJLWDO�RXWSXWV�

&RQGHQVLQJ�XQLW��FRROLQJ�RQO\�0$&+,1(�7<3(�´�µ�� &RQGHQVLQJ�XQLW�ZLWK�KHDW�SXPS�
QR� 0DVWHU� 6ODYH�QR��� 0DVWHU� 6ODYH�QR���
�� )DQ�FLUFXODWLRQ� � )DQ�FLUFXODWLRQ� �
�� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU���
�� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU���
�� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW���
�� � � ��ZD\�YDOYH�FLUFXLW��� ��ZD\�YDOYH�FLUFXLW���
�� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU���
�� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU���
�� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW���
�� � � ��ZD\�YDOYH�FLUFXLW��� ��ZD\�YDOYH�FLUFXLW���
��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU���
��� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV�
��� &RQGHQVHU�IDQV�&LUFXLW��� &RQGHQVHU�IDQV�&LUFXLW��� &RQGHQVHU�IDQV�&LUFXLW��� &RQGHQVHU�IDQV�&LUFXLW���
��� &RQGHQVHU�IDQV�&LUFXLW��� &RQGHQVHU�IDQV�&LUFXLW��� &RQGHQVHU�IDQV�&LUFXLW��� &RQGHQVHU�IDQV�&LUFXLW���
�
$QDORJXH�RXWSXWV�

&RQGHQVLQJ�XQLW���FRROLQJ�RQO\� &RQGHQVLQJ�XQLW�ZLWK�KHDW�SXPS�
QR� 0DVWHU� 6ODYH�QR��� 0DVWHU� 6ODYH�QR���
�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ���VSHHG�FRQW��
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QR� 0DVWHU� 6ODYH�QR��� 0DVWHU� 6ODYH�QR���
�� 6HULRXV�DODUP� 6HULRXV�DODUP��FDQ�EH�HQDEOHG�� 6HULRXV�DODUP� 6HULRXV�DODUP��FDQ�EH�HQDEOHG��
�� (YDSRUDWRU�IORZ�VZLWFK� (YDSRUDWRU�IORZ�VZLWFK��HQDEOH�� (YDSRUDWRU�IORZ�VZLWFK� (YDSRUDWRU�IORZ�VZLWFK��HQDEOH��
�� 5HPRWH�21�2))� � 5HPRWH�21�2))� �
�� 3XPS�WKHUPDO�RYHUORDG� � &RROLQJ�KHDWLQJ�VZLWFK� �
�� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK���
�� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS���� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS����
�� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS���� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS����
�� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK���
�� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS���� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS����
��� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS���� &RPS����WKHUPDO�RYHUORDG� 7KHUPDO�RYHUORDG�&RPS����
��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK���
��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK���
�
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&KLOOHU�RQO\�XQLW� &RROLQJ�KHDWLQJ�XQLW�ZLWK�ZDWHU�UHYHUVDO�
QR� 0DVWHU� 6ODYH�QR��� 0DVWHU� 6ODYH�QR���
�� :DWHU�LQOHW�WHPS�� � :DWHU�LQOHW�WHPS�� �
�� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS����
�� &RQGHQVLQJ�WHPS��,QSXW��� &RQGHQVHU���ZDWHU�LQOHW�WHPS�� &RQGHQVLQJ�WHPS��,QSXW��� &RQGHQVHU���ZDWHU�LQOHW�WHPS��
�� &RQGHQVHU���ZDWHU�RXWOHW�WHPS�� &RQGHQVHU���ZDWHU�RXWOHW�WHPS�� &RQGHQVHU���ZDWHU�RXWOHW�WHPS�� &RQGHQVHU���ZDWHU�RXWOHW�WHPS��
�� 2XWVLGH�VHW�SRLQW� � 2XWVLGH�VHW�SRLQW� �
�� � � � �
�� +LJK� SUHVVXUH� WUDQVGXFHUV�

FLUFXLW���
+LJK� SUHVVXUH� WUDQVGXFHUV�
FLUFXLW���

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

�� +LJK� SUHVVXUH� WUDQVGXFHUV�
FLUFXLW���

+LJK� SUHVVXUH� WUDQVGXFHUV�
FLUFXLW���

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

�
'LJLWDO�RXWSXWV�

&KLOOHU�RQO\�XQLW� &RROLQJ�KHDWLQJ�XQLW�ZLWK�ZDWHU�UHYHUVDO�
QR� 0DVWHU� 6ODYH�QR��� 0DVWHU� 6ODYH�QR���
�� 3XPS� � 3XPS� �
�� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU���
�� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU���
�� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW���
�� � � 5HYHUVLQJ�YDOYH�ZDWHU� �
�� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU���
�� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU��� &RPSUHVVRU���
�� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW���
�� &RQGHQVHU�SXPS� � &RQGHQVHU�SXPS� �
��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU���
��� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV�
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QR� 0DVWHU� 6ODYH�QR��� 0DVWHU� 6ODYH�QR���
�� � � � �
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QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� 6HULRXV�DODUP� 6HULRXV�DODUP��FDQ�EH�HQDEOHG�� 6HULRXV�DODUP� 6HULRXV�DODUP��FDQ�EH�HQDEOHG��
�� (YDSRUDWRU�IORZ�VZLWFK� (YDSRUDWRU�IORZ�VZLWFK��HQDEOH�� (YDSRUDWRU�IORZ�VZLWFK� (YDSRUDWRU�IORZ�VZLWFK��HQDEOH��
�� 5HPRWH�21�2))� � 5HPRWH�21�2))� �
�� 3XPS�WKHUPDO�RYHUORDG� � 3XPS�WKHUPDO�RYHUORDG� �
�� /RZ�SUHVV��VZLWFK��� /RZ�SUHVV��VZLWFK��� /RZ�SUHVV��VZLWFK��� /RZ�SUHVV��VZLWFK���
�� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO���
�� )DQ���WKHUPDO�RYHUORDG� )DQ���WKHUPDO�RYHUORDG� )DQ���WKHUPDO�RYHUORDG� )DQ���WKHUPDO�RYHUORDG�
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��� )DQ���WKHUPDO�RYHUORDG� )DQ���WKHUPDO�RYHUORDG� )DQ���WKHUPDO�RYHUORDG� )DQ���WKHUPDO�RYHUORDG�
��� +LJK�SUHVV��VZLWFK���� ��&RPS����

WKHUPDO�RYHUORDG�
+LJK�SUHVV��VZLWFK������&RPS����
WKHUPDO�RYHUORDG�

+LJK�SUHVV�� VZLWFK���� ��&RPS����
WKHUPDO�RYHUORDG�

+LJK� SUHVV�� VZLWFK�� �� ��&RPS�� ��
WKHUPDO�RYHUORDG�

��� +LJK�SUHVV��VZLWFK���� ��&RPS����
WKHUPDO�RYHUORDG�

+LJK�SUHVV��VZLWFK������&RPS����
WKHUPDO�RYHUORDG�

+LJK�SUHVV�� VZLWFK���� ��&RPS����
WKHUPDO�RYHUORDG�

+LJK� SUHVV�� VZLWFK�� �� ��&RPS�� ��
WKHUPDO�RYHUORDG�

�
$QDORJXH�LQSXWV�
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QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� :DWHU�LQOHW�WHPS�� � :DWHU�LQOHW�WHPS�� �
�� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS����
�� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW���
�� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW���
�� 2XWVLGH�VHW�SRLQW� � 2XWVLGH�WHPSHUDWXUH� �
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&KLOOHU�RQO\�XQLW� &KLOOHU�XQLW�ZLWK�IUHHFRROLQJ�
QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� 3XPS� � 3XPS� �
�� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS���
�� :LQGLQJ�E�FRPS��� :LQGLQJ�E�FRPS��� :LQGLQJ�E�FRPS��� :LQGLQJ�E�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���
�� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS���
�� :LQGLQJ�E�FRPS��� :LQGLQJ�E�FRPS��� :LQGLQJ�E�FRPS��� :LQGLQJ�E�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���
��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU��� &RQGHQVHU�IDQV�&LUFXLW��� $QWLIUHH]H�KHDWHU���
��� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV�
��� &RQGHQVHU�IDQV�&LUFXLW��� &RQGHQVHU�IDQV�&LUFXLW��� &RQGHQVHU�IDQV�&LUFXLW��� &RQGHQVHU�IDQV�&LUFXLW���
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&KLOOHU�RQO\�XQLW� &KLOOHU�XQLW�ZLWK�IUHHFRROLQJ�
QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ���VSHHG�FRQW��
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�� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW���
�� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW���
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���� $,5�$,5� XQLWV� ZLWK� PD[LPXP� �� VHPL�KHUPHWLF� FRPSUHVVRUV� ��� FDS�� VWDJH� SHU�
FRPSUHVVRU��
�
'LJLWDO�LQSXWV�

$,5�$,5�FRQGHQVLQJ�XQLWV�0$&+,1(�7<3(�´��´� &KLOOHU�ZLWK�&RQGHQVLQJ�KHDW�SXPS�0$&+,1(�7<3(�´��µ�
QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� 6HULRXV�DODUP� 6HULRXV�DODUP��FDQ�EH�HQDEOHG�� 6HULRXV�DODUP� 6HULRXV�DODUP��FDQ�EH�HQDEOHG��
�� (YDSRUDWRU�IORZ�VZLWFK� (YDSRUDWRU�IORZ�VZLWFK��HQDEOH�� (YDSRUDWRU�IORZ�VZLWFK� (YDSRUDWRU�IORZ�VZLWFK��HQDEOH��
�� 5HPRWH�21�2))� � 5HPRWH�21�2))� �
�� 0DLQ�IDQ�WKHUPDO�RYHUORDG� � &RROLQJ�KHDWLQJ�VZLWFK� �
�� /RZ�SUHVV��VZLWFK��� /RZ�SUHVV��VZLWFK��� /RZ�SUHVV��VZLWFK��� /RZ�SUHVV��VZLWFK���
�� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO���
�� )DQ���WKHUPDO�RYHUORDG� )DQ���WKHUPDO�RYHUORDG� )DQ���WKHUPDO�RYHUORDG� )DQ���WKHUPDO�RYHUORDG�
�� /RZ�SUHVV��VZLWFK��� /RZ�SUHVV��VZLWFK��� /RZ�SUHVV��VZLWFK��� /RZ�SUHVV��VZLWFK���
�� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO���
��� )DQ���WKHUPDO�RYHUORDG� )DQ���WKHUPDO�RYHUORDG� )DQ���WKHUPDO�RYHUORDG� )DQ���WKHUPDO�RYHUORDG�
��� +LJK�SUHVV��VZLWFK���� ��&RPS����

WKHUPDO�RYHUORDG�
+LJK�SUHVV��VZLWFK������&RPS����
WKHUPDO�RYHUORDG�

+LJK�SUHVV�� VZLWFK���� ��&RPS����
WKHUPDO�RYHUORDG�

+LJK� SUHVV�� VZLWFK�� �� ��&RPS�� ��
WKHUPDO�RYHUORDG�

��� +LJK�SUHVV��VZLWFK���� ��&RPS����
WKHUPDO�RYHUORDG�

+LJK�SUHVV��VZLWFK������&RPS����
WKHUPDO�RYHUORDG�

+LJK�SUHVV�� VZLWFK���� ��&RPS����
WKHUPDO�RYHUORDG�

+LJK� SUHVV�� VZLWFK�� �� ��&RPS�� ��
WKHUPDO�RYHUORDG�

�
$QDORJXH�LQSXWV�

$,5�$,5�FRQGHQVLQJ�XQLWV� &KLOOHU�ZLWK�&RQGHQVLQJ�KHDW�SXPS��
QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� � � � �
�� $LU�RXWOHW�WHPS���� $LU�RXWOHW�WHPS���� $LU�RXWOHW�WHPS���� $LU�RXWOHW�WHPS����
�� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW���
�� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW���
�� 5HPRWH�FRPSUHVVRU�FRQWURO� � 5HPRWH�FRPSUHVVRU�FRQWURO� �
�� � � � �
�� +LJK� SUHVVXUH� WUDQVGXFHUV�

FLUFXLW���
+LJK� SUHVVXUH� WUDQVGXFHUV�
FLUFXLW���

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

�� +LJK� SUHVVXUH� WUDQVGXFHUV�
FLUFXLW���

+LJK� SUHVVXUH� WUDQVGXFHUV�
FLUFXLW���

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

�
'LJLWDO�RXWSXWV�

$,5�$,5�FRQGHQVLQJ�XQLWV� &KLOOHU�ZLWK�&RQGHQVLQJ�KHDW�SXPS�
QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� )DQ�&LUFXODWLRQ� � )DQ�&LUFXODWLRQ� �
�� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS���
�� :LQGLQJ�E�FRPS��� :LQGLQJ�E�FRPS��� :LQGLQJ�E�FRPS��� :LQGLQJ�E�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���
�� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS���
�� :LQGLQJ�E�FRPS��� :LQGLQJ�E�FRPS��� :LQGLQJ�E�FRPS��� :LQGLQJ�E�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���
��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU���
��� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV�
��� &RQGHQVHU�IDQV�&LUFXLW��� &RQGHQVHU�IDQV�&LUFXLW��� &RQGHQVHU�IDQV�&LUFXLW��� &RQGHQVHU�IDQV�&LUFXLW���
��� &RQGHQVHU�IDQV�&LUFXLW��� &RQGHQVHU�IDQV�&LUFXLW��� &RQGHQVHU�IDQV�&LUFXLW��� &RQGHQVHU�IDQV�&LUFXLW���
�
$QDORJXH�RXWSXWV�

$,5�$,5�FRQGHQVLQJ�XQLWV� &KLOOHU�ZLWK�&RQGHQVLQJ�KHDW�SXPS�
QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ���VSHHG�FRQW��
�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ���VSHHG�FRQW��
�



6WDQGDUG�PRGXODU�FKLOOHU�S&2�

&RG�������������UHO��������GDWH���������� ��

���� :$7(5�:$7(5� XQLWV� ZLWK� PD[LPXP� �� VHPL�KHUPHWLF� FRPSUHVVRUV� ��� FDS�� VWDJH�
SHU�FRPSUHVVRU��
�
'LJLWDO�LQSXWV�

&KLOOHU�RQO\�XQLW�0$&+,1(�7<3(�´��µ� &RROLQJ�KHDWLQJ�XQLW�ZLWK�ZDWHU�UHYHUVDO�0$&+,1(�7<3(�´��µ�
QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� 6HULRXV�DODUP� 6HULRXV�DODUP��FDQ�EH�HQDEOHG�� 6HULRXV�DODUP� 6HULRXV�DODUP��FDQ�EH�HQDEOHG��
�� (YDSRUDWRU�IORZ�VZLWFK� (YDSRUDWRU�IORZ�VZLWFK��HQDEOH�� (YDSRUDWRU�IORZ�VZLWFK� (YDSRUDWRU�IORZ�VZLWFK��HQDEOH��
�� 5HPRWH�21�2))� � 5HPRWH�21�2))� �
�� 3XPS�WKHUPDO�RYHUORDG� � &RROLQJ�KHDWLQJ�VZLWFK� �
�� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK���
�� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO���
�� &RQGHQVHU�ZDWHU�IORZ�VZLWFK� &RQGHQVHU� ZDWHU� IORZ� VZLWFK�

�FDQ�EH�HQDEOHG��
&RQGHQVHU�ZDWHU�IORZ�VZLWFK� &RQGHQVHU� ZDWHU� IORZ� VZLWFK�

�FDQ�EH�HQDEOHG��
�� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK���
�� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO���
��� &RQGHQVHU� SXPS� WKHUPDO�

RYHUORDG�
� &RQGHQVHU� SXPS� WKHUPDO�

RYHUORDG�
�

��� +LJK�SUHVVXUH�VZLWFK��� ��&RPS��
��WKHUPDO�RYHUORDG�

+LJK�SUHVVXUH�VZLWFK�����&RPS��
��WKHUPDO�RYHUORDG�

+LJK� SUHVVXUH� VZLWFK� �� ��&RPS��
��WKHUPDO�RYHUORDG�

+LJK� SUHVVXUH� VZLWFK� �� �� &RPS��
��WKHUPDO�RYHUORDG�

��� +LJK�SUHVVXUH�VZLWFK��� ��&RPS��
��WKHUPDO�RYHUORDG�

+LJK�SUHVVXUH�VZLWFK�����&RPS��
��WKHUPDO�RYHUORDG�

+LJK� SUHVVXUH� VZLWFK� �� ��&RPS��
��WKHUPDO�RYHUORDG�

+LJK� SUHVVXUH� VZLWFK� �� �� &RPS��
��WKHUPDO�RYHUORDG�

�
$QDORJXH�LQSXWV�

&KLOOHU�RQO\�XQLW� &RROLQJ�KHDWLQJ�XQLW�ZLWK�ZDWHU�UHYHUVDO��
QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� (YDS��ZDWHU�LQOHW�WHPS�� � (YDS��ZDWHU�LQOHW�WHPS�� �
�� (YDS����ZDWHU�RXWOHW�WHPS�� (YDS����ZDWHU�RXWOHW�WHPS�� (YDS����ZDWHU�RXWOHW�WHPS�� (YDS����ZDWHU�RXWOHW�WHPS��
�� &RQGHQVHU���ZDWHU�LQOHW�WHPS�� &RQGHQVHU���ZDWHU�LQOHW�WHPS�� &RQGHQVHU���ZDWHU�LQOHW�WHPS�� &RQGHQVHU���ZDWHU�LQOHW�WHPS��
�� &RQGHQVHU���ZDWHU�RXWOHW�WHPS�� &RQGHQVHU���ZDWHU�RXWOHW�WHPS�� &RQGHQVHU���ZDWHU�RXWOHW�WHPS�� &RQGHQVHU���ZDWHU�RXWOHW�WHPS��
�� 2XWVLGH�VHW�SRLQW�� � 2XWVLGH�VHW�SRLQW�� �
�� � � � �
�� +LJK� SUHVVXUH� WUDQVGXFHUV�

FLUFXLW���
+LJK� SUHVVXUH� WUDQVGXFHUV�
FLUFXLW���

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

�� +LJK� SUHVVXUH� WUDQVGXFHUV�
FLUFXLW���

+LJK� SUHVVXUH� WUDQVGXFHUV�
FLUFXLW���

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

�
'LJLWDO�RXWSXWV�

&KLOOHU�RQO\�XQLW� &RROLQJ�KHDWLQJ�XQLW�ZLWK�ZDWHU�UHYHUVDO��
QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� (YDS��SXPS� � (YDS��SXPS� �
�� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS���
�� :LQGLQJ�E�FRPS��� :LQGLQJ�E�FRPS��� :LQGLQJ�E�FRPS��� :LQGLQJ�E�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���
�� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS���
�� :LQGLQJ�E�FRPS��� :LQGLQJ�E�FRPS��� :LQGLQJ�E�FRPS��� :LQGLQJ�E�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���
��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU���
��� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV�
��� &RQGHQVHU�SXPS� � &RQGHQVHU�SXPS� �
��� � � +HDW�&RRO�YDOYH� �
�
$QDORJXH�RXWSXWV�

&KLOOHU�RQO\�XQLW� &RROLQJ�KHDWLQJ�XQLW�ZLWK�ZDWHU�UHYHUVDO�
QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� � � � �
�� � � � �
�



6WDQGDUG�PRGXODU�FKLOOHU�S&2�

&RG�������������UHO��������GDWH���������� ��

���� $,5�:$7(5�XQLWV�ZLWK�PD[LPXP���VHPL�KHUPHWLF�FRPSUHVVRUV��XS�WR���FDS��VWDJHV�
SHU�FRPS����
�
'LJLWDO�LQSXWV�

&KLOOHU�RQO\�XQLW�0$&+,1(�7<3(�´��µ� &KLOOHU�XQLW�ZLWK�IUHHFRROLQJ�0$&+,1(�7<3(�´��µ�
QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� 6HULRXV�DODUP� 6HULRXV�DODUP��FDQ�EH�HQDEOHG�� 6HULRXV�DODUP� 6HULRXV�DODUP��FDQ�EH�HQDEOHG��
�� (YDSRUDWRU�IORZ�VZLWFK� (YDSRUDWRU�IORZ�VZLWFK��HQDEOH�� (YDSRUDWRU�IORZ�VZLWFK� (YDSRUDWRU�IORZ�VZLWFK��HQDEOH��
�� 5HPRWH�21�2))� � 5HPRWH�21�2))� �
�� 3XPS�WKHUPDO�RYHUORDG� � 3XPS�WKHUPDO�RYHUORDG� �
�� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK���
�� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO���
�� )DQ���WKHUPDO�RYHUORDG�FLUFXLW���� )DQ���WKHUPDO�RYHUORDG�FLUFXLW��� )DQ���WKHUPDO�RYHUORDG�FLUFXLW���� )DQ���WKHUPDO�RYHUORDG�FLUFXLW���
�� )DQ���WKHUPDO�RYHUORDG�FLUFXLW��� )DQ���WKHUPDO�RYHUORDG�FLUFXLW��� )DQ���WKHUPDO�RYHUORDG�FLUFXLW��� )DQ���WKHUPDO�RYHUORDG�FLUFXLW���
�� )DQ���WKHUPDO�RYHUORDG�FLUFXLW��� )DQ���WKHUPDO�RYHUORDG�FLUFXLW��� )DQ���WKHUPDO�RYHUORDG�FLUFXLW��� )DQ���WKHUPDO�RYHUORDG�FLUFXLW���
��� � � � �
��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK���
��� &RPS����WKHUPDO�RYHUORDG� &RPS����WKHUPDO�RYHUORDG� &RPS����WKHUPDO�RYHUORDG� &RPS����WKHUPDO�RYHUORDG�
�
$QDORJXH�LQSXWV�

&KLOOHU�RQO\�XQLW� &KLOOHU�XQLW�ZLWK�IUHHFRROLQJ�
QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� :DWHU�LQOHW�WHPS�� � :DWHU�LQOHW�WHPS�� �
�� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS����
�� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW���
�� � � 2XWVLGH�WHPSHUDWXUH� �
�� 2XWVLGH�VHW�SRLQW� � 2XWVLGH�VHW�SRLQW� �
�� � � )UHHFRROLQJ�WHPSHUDWXUH� �
�� +LJK� SUHVVXUH� WUDQVGXFHUV�

FLUFXLW���
+LJK� SUHVVXUH� WUDQVGXFHUV�
FLUFXLW���

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

�� � � � �
�
'LJLWDO�RXWSXWV�

&KLOOHU�RQO\�XQLW� &KLOOHU�XQLW�ZLWK�IUHHFRROLQJ�
QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� 3XPS� � 3XPS� �
�� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS���
�� :LQGLQJ�E�FRPS��� :LQGLQJ�E�FRPS��� :LQGLQJ�E�FRPS��� :LQGLQJ�E�FRPS���
�� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW���
�� &RQGHQVHU�IDQ���&LUF���� &RQGHQVHU�IDQ���&LUF���� &RQGHQVHU�IDQ���&LUF���� &RQGHQVHU�IDQ���&LUF����
�� 6WDJH���FRPS��� 6WDJH���FRPS��� 6WDJH���FRPS��� 6WDJH���FRPS���
�� 6WDJH���FRPS��� 6WDJH���FRPS��� 6WDJH���FRPS��� 6WDJH���FRPS���
�� 6WDJH���FRPS��� 6WDJH���FRPS��� 6WDJH���FRPS��� 6WDJH���FRPS���
�� &RQGHQVHU�IDQ���&LUF���� &RQGHQVHU�IDQ���&LUF���� &RQGHQVHU�IDQ���&LUF���� &RQGHQVHU�IDQ���&LUF����
��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU���
��� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV�
��� &RQGHQVHU�IDQ���&LUF���� &RQGHQVHU�IDQ���&LUF���� &RQGHQVHU�IDQ���&LUF���� &RQGHQVHU�IDQ���&LUF����
��� � � )UHHFRROLQJ�2Q���2II� �
�
$QDORJXH�RXWSXWV�

&KLOOHU�RQO\�XQLW� &KLOOHU�XQLW�ZLWK�IUHHFRROLQJ�
QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ���VSHHG�FRQW��
�� � � 0RGXODWLQJ�IUHHFRROLQJ�YDOYH� �
�
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'LJLWDO�LQSXWV�
&KLOOHUV�ZLWK�+HDW�3XPS�0$&+,1(�7<3(�´��´�� &KLOOHU�ZLWK�KHDW�S��DQG�FRPSOHWH�UHFRYHU\�0$&+,1(�7<3(�´��µ�

QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� 6HULRXV�DODUP� 6HULRXV�DODUP��FDQ�EH�HQDEOHG�� 6HULRXV�DODUP� 6HULRXV�DODUP��FDQ�EH�HQDEOHG��
�� (YDSRUDWRU�IORZ�VZLWFK� (YDSRUDWRU�IORZ�VZLWFK��HQDEOH�� (YDSRUDWRU�IORZ�VZLWFK� (YDSRUDWRU�IORZ�VZLWFK��HQDEOH��
�� 5HPRWH�21�2))� � 5HPRWH�21�2))� �
�� &RROLQJ���KHDWLQJ�VZLWFK� � &RROLQJ���KHDWLQJ�VZLWFK� �
�� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK���
�� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO���
�� )DQ���WKHUPDO�RYHUORDG�FLUFXLW���� )DQ���WKHUPDO�RYHUORDG�FLUFXLW��� )DQ���WKHUPDO�RYHUORDG�FLUFXLW���� )DQ���WKHUPDO�RYHUORDG�FLUFXLW���
�� )DQ���WKHUPDO�RYHUORDG�FLUFXLW��� )DQ���WKHUPDO�RYHUORDG�FLUFXLW��� )DQ���WKHUPDO�RYHUORDG�FLUFXLW��� )DQ���WKHUPDO�RYHUORDG�FLUFXLW���
�� )DQ���WKHUPDO�RYHUORDG�FLUFXLW��� )DQ���WKHUPDO�RYHUORDG�FLUFXLW��� )DQ���WKHUPDO�RYHUORDG�FLUFXLW��� )DQ���WKHUPDO�RYHUORDG�FLUFXLW���
��� 3XPS�WKHUPDO�RYHUORDG� � 3XPS�WKHUPDO�RYHUORDG� �
��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK���
��� &RPS����WKHUPDO�RYHUORDG� &RPS����WKHUPDO�RYHUORDG� &RPS����WKHUPDO�RYHUORDG� &RPS����WKHUPDO�RYHUORDG�
�
$QDORJXH�LQSXWV�

&KLOOHUV�ZLWK�+HDW�3XPS� &KLOOHUV�ZLWK�+HDW�3XPS�DQG�FRPSOHWH�UHFRYHU\�
QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� :DWHU�LQOHW�WHPS�� � :DWHU�LQOHW�WHPS�� �
�� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS����
�� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW���
�� � � 5HFRYHU\�ERLOHU�LQOHW�WHPS�� �
�� 2XWVLGH�VHW�SRLQW� � 2XWVLGH�VHW�SRLQW� �
�� � � 5HFRYHU\�ERLOHU�RXWOHW�WHPS�� �
�� +LJK� SUHVVXUH� WUDQVGXFHUV�

FLUFXLW���
+LJK� SUHVVXUH� WUDQVGXFHUV�
FLUFXLW���

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

�� � � � �
�
'LJLWDO�RXWSXWV�

&KLOOHUV�ZLWK�+HDW�3XPS� &KLOOHUV�ZLWK�+HDW�3XPS�DQG�FRPSOHWH�UHFRYHU\�
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���� $,5�$,5�XQLWV�ZLWK�PD[LPXP���VHPL�KHUPHWLF�FRPSUHVVRUV��XS�WR���FDS��VWDJHV�SHU�
FRPS����
�
'LJLWDO�LQSXWV�

&RQGHQVLQJ�XQLW�0$&+,1(�7<3(�´��µ� &RQGHQVLQJ�ZLWK�+HDW�3XPS�0$&+,1(�7<3(�´��µ�
QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� 6HULRXV�DODUP� 6HULRXV�DODUP��FDQ�EH�HQDEOHG�� 6HULRXV�DODUP� 6HULRXV�DODUP��FDQ�EH�HQDEOHG��
�� (YDSRUDWRU�IORZ�VZLWFK� (YDSRUDWRU�IORZ�VZLWFK��HQDEOH�� (YDSRUDWRU�IORZ�VZLWFK� (YDSRUDWRU�IORZ�VZLWFK��HQDEOH��
�� 5HPRWH�21�2))� � 5HPRWH�21�2))� �
�� 0DLQ�IDQ�WKHUPDO�RYHUORDG� � &RROLQJ���KHDWLQJ�VZLWFK� �
�� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK���
�� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO���
�� )DQ���WKHUPDO�RYHUORDG�FLUFXLW���� )DQ���WKHUPDO�RYHUORDG�FLUFXLW��� )DQ���WKHUPDO�RYHUORDG�FLUFXLW���� )DQ���WKHUPDO�RYHUORDG�FLUFXLW���
�� )DQ���WKHUPDO�RYHUORDG�FLUFXLW��� )DQ���WKHUPDO�RYHUORDG�FLUFXLW��� )DQ���WKHUPDO�RYHUORDG�FLUFXLW��� )DQ���WKHUPDO�RYHUORDG�FLUFXLW���
�� )DQ���WKHUPDO�RYHUORDG�FLUFXLW��� )DQ���WKHUPDO�RYHUORDG�FLUFXLW��� )DQ���WKHUPDO�RYHUORDG�FLUFXLW��� )DQ���WKHUPDO�RYHUORDG�FLUFXLW���
��� � � � �
��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK���
��� &RPS����WKHUPDO�RYHUORDG� &RPS����WKHUPDO�RYHUORDG� &RPS����WKHUPDO�RYHUORDG� &RPS����WKHUPDO�RYHUORDG�
�
$QDORJXH�LQSXWV�

$,5�$,5�FRQGHQVLQJ�XQLWV� $,5�$,5�XQLWV�ZLWK�&RQGHQVLQJ�KHDW�SXPS�
QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� � � � �
�� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS����
�� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW��� &RQGHQVLQJ�WHPS��&LUFXLW���
�� � � � �
�� 5HPRWH�FRPSUHVVRU�FRQWURO� � 5HPRWH�FRPSUHVVRU�FRQWURO� �
�� � � � �
�� +LJK� SUHVVXUH� WUDQVGXFHUV�

FLUFXLW���
+LJK� SUHVVXUH� WUDQVGXFHUV�
FLUFXLW���

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

�� � � � �
�
'LJLWDO�RXWSXWV�

$,5�$,5�FRQGHQVLQJ�XQLWV� $,5�$,5�XQLWV�ZLWK�&RQGHQVLQJ�KHDW�SXPS�
QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� )DQ�&LUFXODWLRQ� � )DQ�&LUFXODWLRQ� �
�� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS���
�� :LQGLQJ�E�FRPS��� :LQGLQJ�E�FRPS��� :LQGLQJ�E�FRPS��� :LQGLQJ�E�FRPS���
�� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW���
�� &RQGHQVHU�IDQ���&LUF���� &RQGHQVHU�IDQ���&LUF���� &RQGHQVHU�IDQ���&LUF���� &RQGHQVHU�IDQ���&LUF����
�� 6WDJH���FRPS��� 6WDJH���FRPS��� 6WDJH���FRPS��� 6WDJH���FRPS���
�� 6WDJH���FRPS��� 6WDJH���FRPS��� 6WDJH���FRPS��� 6WDJH���FRPS���
�� 6WDJH���FRPS��� 6WDJH���FRPS��� 6WDJH���FRPS��� 6WDJH���FRPS���
�� &RQGHQVHU�IDQ���&LUF���� &RQGHQVHU�IDQ���&LUF���� &RQGHQVHU�IDQ���&LUF���� &RQGHQVHU�IDQ���&LUF����
��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU���
��� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV�
��� &RQGHQVHU�IDQ���&LUF���� &RQGHQVHU�IDQ���&LUF���� &RQGHQVHU�IDQ���&LUF���� &RQGHQVHU�IDQ���&LUF����
��� � � ��ZD\�YDOYH� ��ZD\�YDOYH�
�
$QDORJXH�RXWSXWV�

$,5�$,5�FRQGHQVLQJ�XQLWV� $,5�$,5�XQLWV�ZLWK�&RQGHQVLQJ�KHDW�SXPS�
QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ���VSHHG�FRQW�� &RQGHQVHU�IDQ���VSHHG�FRQW��
�� � � � �
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���� :$7(5�:$7(5� XQLWV� ZLWK� PD[LPXP� �� VHPL�KHUPHWLF� FRPSUHVVRUV� �XS� WR� �� FDS��
VWDJHV�SHU�FRPS����
�
'LJLWDO�LQSXWV�

&KLOOHU�RQO\�XQLW�0$&+,1(�7<3(�´��µ� &RROLQJ�KHDWLQJ�XQLW�ZLWK�ZDWHU�UHYHUVDO�0$&+,1(�7<3(�´��µ�
QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� 6HULRXV�DODUP� 6HULRXV�DODUP��FDQ�EH�HQDEOHG�� 6HULRXV�DODUP� 6HULRXV�DODUP��FDQ�EH�HQDEOHG��
�� (YDSRUDWRU�IORZ�VZLWFK� (YDSRUDWRU�IORZ�VZLWFK��HQDEOH�� (YDSRUDWRU�IORZ�VZLWFK� (YDSRUDWRU�IORZ�VZLWFK��HQDEOH��
�� 5HPRWH�21�2))� � 5HPRWH�21�2))� �
�� 3XPS�WKHUPDO�RYHUORDG� � &RROLQJ���KHDWLQJ�VZLWFK� �
�� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK��� /RZ�SUHVVXUH�VZLWFK���
�� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO��� 2LO�GLIIHUHQWLDO���
�� &RQGHQVHU�IORZ�VZLWFK� &RQGHQVHU� IORZ� VZLWFK� �FDQ� EH�

HQDEOHG��
&RQGHQVHU�IORZ�VZLWFK� &RQGHQVHU� IORZ� VZLWFK� �FDQ� EH�

HQDEOHG��
�� � � � �
�� � � (YDSRUDWRU� SXPS� WKHUPDO�

RYHUORDG�
�

��� &RQGHQVHU� SXPS� WKHUPDO�
RYHUORDG�

� &RQGHQVHU� SXPS� WKHUPDO�
RYHUORDG�

�

��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK��� +LJK�SUHVVXUH�VZLWFK���
��� &RPSUHVVRU���WKHUPDO�RYHUORDG� &RPSUHVVRU���WKHUPDO�RYHUORDG� &RPSUHVVRU���WKHUPDO�RYHUORDG� &RPSUHVVRU���WKHUPDO�RYHUORDG�
�
$QDORJXH�LQSXWV�

&KLOOHU�RQO\�XQLW� &KLOOHU�XQLW�ZLWK�ZDWHU�UHYHUVDO�
QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� :DWHU�LQOHW�WHPS�� � :DWHU�LQOHW�WHPS�� �
�� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS���� :DWHU�RXWOHW�WHPS����
�� &RQGHQVLQJ�WHPS��,QSXW��� &RQGHQVHU���ZDWHU�LQOHW�WHPS�� &RQGHQVLQJ�WHPS��,QSXW��� &RQGHQVHU���ZDWHU�LQOHW�WHPS��
�� &RQGHQVHU���ZDWHU�RXWOHW�WHPS�� &RQGHQVHU���ZDWHU�RXWOHW�WHPS�� &RQGHQVHU���ZDWHU�RXWOHW�WHPS�� &RQGHQVHU���ZDWHU�RXWOHW�WHPS��
�� 2XWVLGH�VHW�SRLQW�� � 2XWVLGH�VHW�SRLQW�� �
�� � � � �
�� +LJK� SUHVVXUH� WUDQVGXFHUV�

FLUFXLW���
+LJK� SUHVVXUH� WUDQVGXFHUV�
FLUFXLW���

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

+LJK�SUHVVXUH�WUDQVGXFHUV�FLUFXLW�
��

�� � � � �
�
'LJLWDO�RXWSXWV�

&KLOOHU�RQO\�XQLW� &KLOOHU�XQLW�ZLWK�ZDWHU�UHYHUVDO�
QR� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� (YDS��SXPS� � (YDS��SXPS� �
�� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS��� :LQGLQJ�D�FRPS���
�� :LQGLQJ�E�FRPS��� :LQGLQJ�E�FRPS��� :LQGLQJ�E�FRPS��� :LQGLQJ�E�FRPS���
�� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW��� /LTXLG�VROHQRLG�FLUFXLW���
�� � � 5HYHUVLQJ�YDOYH�ZDWHU� �
�� 6WDJH���FRPS��� 6WDJH���FRPS��� 6WDJH���FRPS��� 6WDJH���FRPS���
�� 6WDJH���FRPS��� 6WDJH���FRPS��� 6WDJH���FRPS��� 6WDJH���FRPS���
�� 6WDJH���FRPS��� 6WDJH���FRPS��� 6WDJH���FRPS��� 6WDJH���FRPS���
�� &RQGHQVHU�SXPS� � &RQGHQVHU�SXPS� �
��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU��� $QWLIUHH]H�KHDWHU���
��� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV� &XPXODWLYH�IDXOW�DODUPV�
��� � � � �
��� � � � �
�
$QDORJXH�RXWSXWV�

&KLOOHU�RQO\�XQLW� &KLOOHU�XQLW�ZLWK�ZDWHU�UHYHUVDO�
12� 0DVWHU� 6ODYH�QR����� 0DVWHU� 6ODYH�QR�����
�� � � � �
�� � � � �
�
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��� &RQWURO�
���� ,QOHW�WHPSHUDWXUH�FRQWURO�
,QSXWV�XVHG�
• ,QOHW�WHPSHUDWXUH�
2XWSXWV�XVHG�
• $OO�WKH�FRPSUHVVRUV�DQG�WKH�FRUUHVSRQGLQJ�FDSDFLW\�VWDJHV�
3DUDPHWHUV�XVHG�
• &RQWURO�VHW�SRLQW�
• 3URSRUWLRQDO�EDQG�IRU�LQOHW�FRQWURO��
• 7\SH�RI�FRQWURO��SURSRUWLRQDO�RU�SURSRUWLRQDO���LQWHJUDO��
• ,QWHJUDWLRQ�WLPH��LI�SURSRUWLRQDO���LQWHJUDO�FRQWURO�LV�HQDEOHG��
• 7\SH�RI�XQLW�
• 7RWDO�QXPEHU�RI�FRPSUHVVRUV�
• 1XPEHU�RI�FDSDFLW\�FRQWURO�VWHSV�
�
([DPSOH��FRQWURO�GLDJUDP�IRU�PDFKLQHV�ZLWK�PD[���VHPL�KHUPHWLF�FRPSUHVVRUV��PD[�RQH�FDSDFLW\�VWDJH�HDFK�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
$OO�WKH�FRPSUHVVRUV�LQ�WKH�QHWZRUN�ZLOO�EH�SRVLWLRQHG�SURSRUWLRQDOO\�DFURVV�WKH�EDQG��
�
�

���� 2XWOHW�WHPSHUDWXUH�FRQWURO�
,QSXWV�XVHG�
• 2XWOHW�WHPSHUDWXUH�
2XWSXWV�XVHG�
• $OO�WKH�FRPSUHVVRUV�DQG�WKH�FRUUHVSRQGLQJ�FDSDFLW\�VWDJHV�
3DUDPHWHUV�XVHG�
• &RQWURO�VHW�SRLQW�
• 'HDG�]RQH�IRU�RXWOHW�FRQWURO�
• 6WHS�DFWLYDWLRQ�WLPH�
• 6WHS�GHDFWLYDWLRQ�WLPH�
• 0LQLPXP�RXWOHW�WHPSHUDWXUH�OLPLW��VWRSV�DOO�WKH�FRPSUHVVRUV�ZLWKRXW�REVHUYLQJ�WKH�GHDFWLYDWLRQ�WLPH��
• 0D[LPXP�RXWOHW�WHPSHUDWXUH�OLPLW��VWRSV�DOO�WKH�FRPSUHVVRUV�ZLWKRXW�REVHUYLQJ�WKH�GHDFWLYDWLRQ�WLPH��
�
2XWOHW�WHPSHUDWXUH�FRQWURO�GLDJUDP��
�
�
�
�
�
�
�
�
�
�
�
�
�
:KLOH�WKH�WHPSHUDWXUH�UHPDLQV�LQVLGH�WKH�GHDG�]RQH��QR�FRPSUHVVRU�LV�DFWLYDWHG�RU�GHDFWLYDWHG��RXWOHW�WHPSHUDWXUH�EHWZHHQ�SRLQW�$�DQG�SRLQW�%��

FRPSUHVVRU� VWDUW�
UHTXHVW�

FRPSUHVVRU�VWRS
UHTXHVW

6HWSRLQW 2XWOHW�WHPSHUDWXUH�1HXWUDO�EDQG�

'HDG�]RQH�

3RLQW�%�3RLQW�$�

&��
3��

&��
3��

&��
3��

&��
3��

&��
3��

&RQWURO�VHW�SRLQW�

3URSRUWLRQDO�EDQG�
LQOHW�WHPSHUDWXUH�
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�
&RPSUHVVRU�DFWLYDWLRQ�UHTXHVW��RXWOHW�WHPSHUDWXUH�KLJKHU�WKDQ�SRLQW�%���
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
:KHQ�WKH�WHPSHUDWXUH�LV�KLJKHU�WKDQ�SRLQW�%��WKH�FRPSUHVVRUV�DUH�DFWLYDWHG��ZLWK�D�GHOD\�EHWZHHQ�VXFFHVVLYH�VWDUWV�HTXDO�WR�WKH�YDOXH�RI�WKH�SDUDPHWHU�
³GHOD\�EHWZHHQ�VWDUWV�LQ�WKH�GHDG�]RQH´��
�
'HDFWLYDWLRQ�RI�WKH�DFWLYH�GHYLFHV��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
:KHQ� WKH� WHPSHUDWXUH� LV� ORZHU� WKDQ� SRLQW� $�� WKH� FRPSUHVVRUV� DUH� GHDFWLYDWHG�� ZLWK� D� GHOD\� EHWZHHQ� VXFFHVVLYH� VWRSV� HTXDO� WR� WKH� YDOXH� RI� WKH�
SDUDPHWHU�³GHOD\�EHWZHHQ�VWRSV�LQ�WKH�GHDG�]RQH´��
,I�WKH�WHPSHUDWXUH�IDOOV�EHORZ�WKH�PLQLPXP�OLPLW��WKH�FRPSUHVVRUV�DUH�IRUFHG�RII�HYHQ�LI�WKH�WLPHV�KDYH�QRW�HODSVHG��WKLV�SUHYHQW�IXQFWLRQV�WKH�DQWLIUHH]H�
DODUP�EHLQJ�DFWLYDWHG���
�
�

���� &RPSUHVVRU�URWDWLRQ�
�
7KH�FRPSUHVVRU�FDOOV�DUH�URWDWHG�VR�DV�WR�EDODQFH�WKH�QXPEHU�RI�RSHUDWLQJ�KRXUV�DQG�VWDUWV�EHWZHHQ�WKH�GHYLFHV��5RWDWLRQ�IROORZV�),)2�ORJLF��ZKLFK�
PHDQV�WKDW�WKH�ILUVW�FRPSUHVVRU�WR�VWDUW�ZLOO�EH�WKH�ILUVW�WR�VWRS��,QLWLDOO\�WKHUH�PD\�EH�ODUJH�GLIIHUHQFHV�EHWZHHQ�RQ�WKH�RSHUDWLQJ�KRXUV�RI�WKH�YDULRXV�
FRPSUHVVRUV�� KRZHYHU� LQ� QRUPDO� RSHUDWLQJ� FRQGLWLRQV� WKH� QXPEHU� RI� KRXUV� ZLOO� WHQG� WR� EDODQFH� RXW�� 5RWDWLRQ� LV� RQO\� SHUIRUPHG� EHWZHHQ� WKH�
FRPSUHVVRUV�DQG�QRW�EHWZHHQ�WKH�FDSDFLW\�FRQWURO�VWHSV��
�
0DQDJHPHQW�ZLWKRXW�URWDWLRQ��
• 6WDUW��&��&��&��&��&��&������&����
• 6WRS��&���&���&���&���&���&�������&���
�
0DQDJHPHQW�ZLWK�),)2�URWDWLRQ��WKH�ILUVW�FRPSUHVVRU�WKDW�VWDUWV�ZLOO�EH�WKH�ILUVW�WR�VWRS���
• 6WDUW��&��&��&��&��&��&������&����
• 6WRS��&��&��&��&��&�������&����

2XWOHW�WHPSHUDWXUH�

2XWOHW�WHPSHUDWXUH�

3RLQW�%�

3RLQW�$�

7LPH�

7LPH�

7LPH�

7LPH�

3����

3����

3����

3����

3����3����3����

3����3����3���� 3����

&��

&��

&��

GHOD\� EHWZHHQ� VWDUWV� LQ�
GHDG�]RQH�

GHOD\� EHWZHHQ� VWRSV� LQ� GHDG�
]RQH�

PLQLPXP� FRPSUHVVRU
RII�OLPLW�
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���� &RQGHQVHU�FRQWURO�
�
,QSXWV�XVHG�
• &��KLJK�SUHVVXUH�SUREH�%��
• &��KLJK�SUHVVXUH�SUREH�%��
• &��FRLO�WHPSHUDWXUH�SUREH�%��
• &��FRLO�WHPSHUDWXUH�SUREH�%��
2XWSXWV�XVHG�
• )DQ����
• )DQ����
• )DQ����
• &��IDQ�VSHHG�FRQWURO�$287��
• &��IDQ�VSHHG�FRQWURO�$287��
3DUDPHWHUV�XVHG�
• 6HOHFW�FRQGHQVHU�FRQWURO��QRQH�SUHVVXUH�WHPSHUDWXUH�
• 7\SH�RI�FRQGHQVHU�FRLO��6LQJOH���6HSDUDWH��
• &RQGHQVHU�FRQWURO�VHW�SRLQW�
• &RQGHQVHU�FRQWURO�EDQG�
• 1XPEHU�RI�IDQV�SHU�FRLO��
• (QDEOH�SUHYHQW�IXQFWLRQ�
• 3UHYHQW�WKUHVKROG�
• 3UHYHQW�GLIIHUHQWLDO�
• 2XWSXW�YROWDJH�FRUUHVSRQGLQJ�WR�PLQLPXP�LQYHUWHU�VSHHG�
• 2XWSXW�YROWDJH�FRUUHVSRQGLQJ�WR�PD[LPXP�LQYHUWHU�VSHHG�
• ,QYHUWHU�VSHHG�XS�WLPH��
�
&RQGHQVHU�FRQWURO�FDQ�EH�SHUIRUPHG�DV�IROORZV��
• RQ�RII��OLQNHG�WR�WKH�RSHUDWLRQ�RI�WKH�FRPSUHVVRUV��ZLWKRXW�WKH�SUHVVXUH�WUDQVGXFHUV��
• RQ�RII�RU�PRGXODWLQJ�OLQNHG�WR�WKH�UHDGLQJ�RI�WKH�SUHVVXUH�WUDQVGXFHU��LI�WKH�KLJK�SUHVVXUH�WUDQVGXFHUV�DUH�HQDEOHG��
• RQ�RII�RU�PRGXODWLQJ�OLQNHG�WR�WKH�UHDGLQJ�RI�FRLO�WHPSHUDWXUH�SUREHV���DQG����LI�WKH�FRLO�WHPSHUDWXUH�SUREHV�DUH�HQDEOHG��
�
������ 2Q�RII�FRQGHQVHU�FRQWURO�OLQNHG�WR�FRPSUHVVRU�RSHUDWLRQ��

:LWK�WKLV�W\SH�RI�FRQGHQVHU�FRQWURO��WKH�RSHUDWLRQ�RI�WKH�IDQV�LV�VXERUGLQDWH�RQO\�WR�WKH�RSHUDWLRQ�RI�WKH�FRPSUHVVRUV��
&RPSUHVVRU�RII� �IDQ�RII�
&RPSUHVVRU�RQ� �IDQ�RQ�
�
������ 2Q�RII�FRQGHQVHU�FRQWURO�OLQNHG�WR�WKH�SUHVVXUH�RU�WHPSHUDWXUH�VHQVRU��

:LWK�WKLV�W\SH�RI�FRQGHQVHU�FRQWURO��WKH�RSHUDWLRQ�RI�WKH�IDQV�LV�VXERUGLQDWH�WR�WKH�RSHUDWLRQ�RI�WKH�FRPSUHVVRUV�DQG�WR�WKH�YDOXH�UHDG�E\�WKH�SUHVVXUH�RU�
WHPSHUDWXUH�VHQVRUV��DFFRUGLQJ�WR�D�VHW�SRLQW�DQG�D�EDQG��:KHQ�WKH�SUHVVXUH�WHPSHUDWXUH� LV� OHVV�WKDQ�RU�HTXDO� WR� WKH�VHW�SRLQW��DOO� WKH�IDQV�DUH�RII��
ZKHQ�WKH�SUHVVXUH�WHPSHUDWXUH�ULVHV�WR�WKH�VHW�SRLQW���EDQG��DOO�WKH�IDQV�DUH�VWDUWHG���
6LQJOH�� RU� VHSDUDWH�FRLO� FRQGHQVHU� FRQWURO� FDQ� EH� VHOHFWHG�� ZLWK� VLQJOH�FRLO� FRQGHQVHU� FRQWURO�� WKH� IDQV� DUH� FRQWUROOHG� DFFRUGLQJ� WR� WKH� KLJKHVW�
SUHVVXUH�WHPSHUDWXUH��ZLWK�VHSDUDWH�FRLO�FRQGHQVHU�FRQWURO��HDFK�SUHVVXUH�WHPSHUDWXUH�VHQVRU�FRQWUROV�LWV�RZQ�IDQ��
�
������ 0RGXODWLQJ�FRQGHQVHU�FRQWURO�OLQNHG�WR�WKH�SUHVVXUH�RU�WHPSHUDWXUH�VHQVRU��

:LWK� WKLV� � W\SH�RI� FRQGHQVHU� FRQWURO�� WKH� IDQV�DUH�FRQWUROOHG�XVLQJ�D�����9�DQDORJXH�RXWSXW�SURSRUWLRQDO� WR� WKH� UHTXHVW�RI� WKH�SUHVVXUH�WHPSHUDWXUH�
VHQVRU��6LQJOH��RU�VHSDUDWH�FRLO�FRQGHQVHU�FRQWURO�FDQ�DOVR�EH�VHOHFWHG�IRU�WKLV�PRGH��DV�GHVFULEHG�DERYH��,I�WKH�ORZHU�OLPLW�RI�WKH�UDPS�LV�JUHDWHU�WKDQ�
�9��WKH�OLQH�ZLOO�QRW�EH�SURSRUWLRQDO�EXW�UDWKHU��DV�VHHQ�LQ�WKH�ILUVW�VHFWLRQ�RI�WKH�JUDSK��RQH�VWHS�EHORZ�WKH�VHWSRLQW�GLII��
�
�
�
�
�
�
�
�
�
�
�
�

6HWSRLQW� KLJK�FRLO�SUHVVXUH�
WHPSHUDWXUH�

��9ROW�

���9ROW�

3UHYHQW�
WKUHVKROG�

$ODUP�EDQG��EDU�
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�
������ 3UHYHQW�IXQFWLRQ��

�
$V�ZHOO�DV�WKH�KLJK�SUHVVXUH�DODUP�VHW�SRLQW�DQG�GLIIHUHQWLDO��D�KLJK�SUHVVXUH�SUHYHQWLRQ�VHW�SRLQW�DQG�GLIIHUHQWLDO�FDQ�DOVR�EH�VHW��
7KLV�IXQFWLRQ�FDQ�EH�VHOHFWHG�RQ�HQWHULQJ�WKH�PDQXIDFWXUHU�SDVVZRUG��DQG�LV�XVHG�WR�DYRLG�WKH�FLUFXLWV�EHLQJ�VKXW�GRZQ�GXH�WR�KLJK�SUHVVXUH��
:LWK� WKH�FRPSUHVVRU�RQ��ZKHQ�WKLV� WKUHVKROG� LV�UHDFKHG�WKH�FRPSUHVVRU� LV� IRUFHG�WR�FDSDFLW\�FRQWURO�RSHUDWLRQ��XQWLO� WKH�SUHVVXUH�IDOOV�EHORZ�WKH�VHW�
SRLQW�PLQXV�D�GLIIHUHQWLDO�YDOXH�WKDW�FDQ�EH�VHW��VHW���GLII����
:LWK�WKH�FRPSUHVVRU�RII��ZKHQ�WKLV�WKUHVKROG�LV�UHDFKHG�WKH�IDQV�DUH�IRUFHG�RQ��XQWLO�WKH�SUHVVXUH�IDOOV�EHORZ�WKH�VHW�PLQXV�WKH�GLIIHUHQWLDO��
�
�
M_Manuf80                                        
+--------------------+                           
|Prevent enable     N|                           
|Probe    PRESSURE   |                           
|Setpoint     00.0---|                           
|Diff.        00.0---|                      
+--------------------+ 
 
M_Manuf82                                       
+--------------------+                           
|Prevent             |                           
|Unloads switching on|                           
|delay            00s|                           
|Exit delay      000s|                           
+--------------------+                           
�
�
,Q� DGGLWLRQ�� D� GHOD\� FDQ� EH� VHW� IRU� WKH� DFWLYDWLRQ� RI� WKH� LQGLYLGXDO� FDSDFLW\�FRQWURO� VWHSV� �REYLRXVO\�� WKLV� LV� YDOLG� RQO\� LI� WKHUH� DUH� �� RU� �� VWDJHV� SHU�
FRPSUHVVRU��DQG� IRU� WKH�HQG�RI� WKH�SUHYHQW� IXQFWLRQ��7KDW� LV�� WKH�SUHYHQW�FRQGLWLRQ� LV�PDLQWDLQHG� �IRU� WKH�VHW� WLPH��HYHQ�ZKHQ� WKH� WHPSHUDWXUH� IDOOV�
EHORZ�WKH�VHW�GLII��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

6WDUW�
SUHYHQW�

5S�5S�

3��3��3��
&DSDFLW\� FRQWURO
VWHS�GHOD\�

7LPH�

5S� �GHOD\�EHWZHHQ�VWHS�DFWLYDWLRQ�
3�� �FDSDFLW\�FRQWURO�VWHS���
3�� �FDSDFLW\�FRQWURO�VWHS���
3�� �FDSDFLW\�FRQWURO�VWHS���
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���� 'HIURVW�FRQWURO�IRU�ZDWHU�DLU�PDFKLQHV�
,QSXWV�XVHG�
• FRLO�WHPSHUDWXUH����FDQ�EH�XVHG�DV�D�SUHVVXUH�VZLWFK��
• FRLO�WHPSHUDWXUH����FDQ�EH�XVHG�DV�D�SUHVVXUH�VZLWFK��
• GHIURVW�SUHVVXUH�VZLWFK���
• GHIURVW�SUHVVXUH�VZLWFK���
3DUDPHWHUV�XVHG�
• ,QSXWV�XVHG�IRU�GHIURVW�
• 7\SH�RI�JOREDO�GHIURVW��VLPXOWDQHRXV���VHSDUDWH��
• 7\SH�RI�ORFDO�GHIURVW��VLPXOWDQHRXV���VHSDUDWH��
• 6WDUW�GHIURVW�VHW�SRLQW�
• (QG�GHIURVW�VHW�SRLQW�
• 'HIURVW�GHOD\�WLPH�
• 0D[LPXP�GHIURVW�WLPH�
• FRPSUHVVRU�RII�WLPH�
2XWSXWV�XVHG�
• &RPSUHVVRU���
• &RPSUHVVRU���
• &RPSUHVVRU���
• &RPSUHVVRU���
• 5HYHUVH�F\FOH�VROHQRLG�YDOYH���
• 5HYHUVH�F\FOH�VROHQRLG�YDOYH���
• )DQ�FLUFXLW�QR���
• )DQ�FLUFXLW�QR���
�
������ 7\SH�RI�GHIURVW����VLPXOWDQHRXV�JOREDO���VLPXOWDQHRXV�ORFDO�

2QO\�RQH�FLUFXLW� QHHGV� WR�HQWHU� LQ� WKH�GHIURVW� F\FOH� IRU�DOO� WKH�FLUFXLWV� WR�EH� IRUFHG� WR� GHIURVW�� WKH�FLUFXLWV�ZKLFK�GR�QRW� UHTXLUH�GHIURVW� �WHPSHUDWXUH�
JUHDWHU�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�KHDW�
SXPS�RSHUDWLRQ��
�
������ 7\SH�RI�GHIURVW����VHSDUDWH�JOREDO���VLPXOWDQHRXV�ORFDO�

7KLV�W\SH�RI�GHIURVW�LQYROYHV�VHSDUDWH�GHIURVWV�EHWZHHQ�WKH�YDULRXV�S&2�XQLWV��DQG�D�VLPXOWDQHRXV�GHIURVW�ZLWKLQ�WKH�VDPH�S&2�XQLW��
7KH�ILUVW�S&2�XQLW�WKDW�UHTXHVWV�GHIURVW�VWDUWV�GHIURVWLQJ��VLPXOWDQHRXV�ZLWKLQ�WKH�XQLW���ZKLOH�WKH�RWKHU�XQLWV��HYHQ�LI�WKH\�UHTXLUH�GHIURVW��JR�WR�VWDQG�E\�
�FRQWLQXH�WR�RSHUDWH�LQ�KHDW�SXPS�PRGH��XQWLO�WKH�ILUVW�HQGV�LWV�GHIURVW��ZKHQ�WKH�ILUVW�XQLW�HQGV�GHIURVWLQJ��WKH�IROORZLQJ�XQLW�VWDUWV�GHIURVWLQJ�LI�UHTXLUHG�
�VLPXOWDQHRXV�ZLWKLQ�WKH�XQLW��ZKLOH�WKH�RWKHUV�UHPDLQ�LQ�VWDQG�E\���
�

������ 7\SH�RI�GHIURVW����VHSDUDWH�JOREDO���VHSDUDWH�ORFDO�

:LWK�WKLV� W\SH�RI�GHIURVW��HDFK�UHIULJHUDQW�FLUFXLW�VWDUWV�GHIURVWLQJ�VHSDUDWHO\�� WKH�ILUVW�FLUFXLW� WKDW�UHTXLUHV�GHIURVWLQJ�VWDUWV� WKH�GHIURVW�F\FOH��ZKLOH� WKH�
RWKHU�FLUFXLWV�� UHPDLQ� LQ�VWDQG�E\�XQWLO� WKH�ILUVW� ILQLVKHV� LWV�GHIURVW��HYHQ� LI� WKH\�UHTXLUH�GHIURVWLQJ��ZKHQ�WKH�ILUVW� ILQLVKHV� LWV�GHIURVW�� WKH�IROORZLQJ�XQLW�
VWDUWV�GHIURVWLQJ�DQG�WKH�RWKHUV�UHPDLQ�LQ�VWDQG�E\��
�
M_Manuf130                                       
+--------------------+                           
|Defrost config.     |                           
|Probe   TEMPERATURE |                           
|Global  SIMULTANEOUS|                           
|Local   SIMULTANEOUS|                           
+--------------------+                           
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&LUFXLW�GHIURVWLQJ�ZLWK�WLPH�WHPSHUDWXUH�FRQWURO��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
,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\��
• WKH�UHIULJHUDQW�FLUFXLW�LV�UHYHUVHG�XVLQJ���ZD\�YDOYH�
• WKH� IDQ� LQ�TXHVWLRQ� LV� VZLWFKHG�RII� �LI� WKH�SUHVVXUH�SUREHV�DUH�SUHVHQW�� WKH� IDQ�FDQ� EH�VWDUWHG�DW�D� FHUWDLQ� WKUHVKROG� WR�SUHYHQW� WKH�FLUFXLW� IURP�

UHDFKLQJ�WKH�KLJK�SUHVVXUH�DODUP��
�
7KH�FLUFXLW�H[LWV�WKH�GHIURVW�F\FOH�GXH�WR�WKH�WHPSHUDWXUH�SUHVVXUH��LI�WKH�FRLO�WHPSHUDWXUH�H[FHHGV�WKH�HQG�GHIURVW�VHW�SRLQW��RU�DIWHU�D�PD[LPXP�WLPH��LI�
WKH�GHIURVW�F\FOH�H[FHHGV�WKH�PD[LPXP�VHW�WKUHVKROG�WLPH��
�
&LUFXLW�GHIURVWLQJ�ZLWK�WLPH�SUHVVXUH�VZLWFK�FRQWURO��
7KH�FRQWURO� LV�H[DFWO\� WKH�VDPH�� WKH�RQO\�GLIIHUHQFH� LV� WKH� IDFW� WKH� WHPSHUDWXUH�SUHVVXUH� LV�QR� ORQJHU�FRXQWHG��EXW� UDWKHU� WKH�VWDWXV�RI� WKH�SUHVVXUH�
VZLWFKHV��
�
M_User50 
+--------------------+ 
|Defrost parameters  | 
|                    | 
|Start        00.0ßC | 
|Stop         00.0ßC | 
+--------------------+ 
 
 
M_User55 
+--------------------+ 
|Defrost parameters  | 
|                    | 
|Delay time    00000s| 
|Maximum time  00000s| 
+--------------------+ 
 
 

7KH�FRPSUHVVRU�RII�WLPH�FDQ�EH�VHW�IRU�ERWK�WKH�VWDUW�DQG�HQG�GHIURVW��6HWWLQJ�WKH�WLPH�WR���VHFRQGV�PHDQV�WKH�FRPSUHVVRUV�DUH�QRW�VZLWFKHG�RII���
 
M_User100 
+--------------------+ 
|Defrost parameters  | 
|Switch compressor   | 
|off when defrost    | 
|begins/ends for 000s| 
+--------------------+ 
�
$�GHOD\�FDQ�EH�VHW�IRU�WKH�UHYHUVDO�RI�WKH�FRROLQJ�F\FOH�DW�WKH�VWDUW�DQG�HQG�GHIURVW��
�
M_User101 
+--------------------+ 
|Defrost parameters  | 
|                    | 
|Reversing cycle     | 
|delay           000s| 
+--------------------+ 
 
7KH�IDQV�DUH�QRUPDOO\�RII�GXULQJ�GHIURVW��DQG�DUH�VWDUWHG�RQO\�ZKHQ�WKH�SUHVVXUH�SUREHV�DUH�HQDEOHG�DQG�WKH�SUHVVXUH�H[FHHGV�WKH�SUHYHQW�WKUHVKROG��
VR�DV�WR�DYRLG�WKH�KLJK�SUHVVXUH�DODUP��

WLPH�W�� W�� W��
GHIURVW�F\FOH�

WHPSHUDWXUH�

VWDUW�VHW�

VWRS�VHW�
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���� &RQGHQVLQJ�8QLW�&RQWURO�
,QSXWV�XVHG�
• $QDORJXH�LQSXW�%���SURSRUWLRQDO����³IL[HG´�YROWDJH�GURSV��VWHSV��
2XWSXWV�XVHG�
• $OO�FRPSUHVVRUV�
3DUDPHWHUV�XVHG�
• 7\SH�RI�XQLW�
• 7\SH�RI�UHPRWH�FRQWURO�PDQDJHPHQW�
• 7\SH�RI�DQDORJXH�LQSXW�%��
�
7KH�W\SH�RI�DQDORJXH�LQSXW�%��FDQ�EH�VHOHFWHG�����9�RU�����P$��7KH�SURSRUWLRQDO�VWHSSHG�FRQWURO�GHVFULEHG�EHORZ�UHIHUV�WR�LQSXW�%��VHOHFWHG�DV����9��
)RU�FRQGHQVLQJ�XQLWV��WKH�FRQWURO�SUREHV�DQG�DOO�WKH�FRQWURO�SDUDPHWHUV�VXFK�DV�WKH�VHW�SRLQW��SURSRUWLRQDO�EDQG�HWF���DUH�QRW�IHDWXUHG��
�
������ 3URSRUWLRQDO�FRQWURO�

�
m_manuf131 
+--------------------+ 
|Remote compressors  | 
|control management  | 
|                    | 
|Type  PROPORTIONAL  | 
+--------------------+ 
�
7KH�FRPSUHVVRU�UHTXHVW�GHSHQGV�RQ�DQDORJXH�LQSXW�%���
$QDORJXH�LQSXW�� �9� ���UHTXHVW��QR�FRPSUHVVRU�RQ��
$QDORJXH�LQSXW� �9� �����UHTXHVW��DOO�FRPSUHVVRUV�RQ��
:KHQ�YDU\LQJ�LQVLGH�UDQJH�RI�YROWDJH����9��LQSXW�%��VWDUWV�WKH�FRUUHVSRQGLQJ�³SHUFHQWDJH´�RI�FRPSUHVVRU�FDSDFLW\��
([DPSOH��PDFKLQH�ZLWK���S&2�ERDUGV����FRPSUHVVRUV����SHU�XQLW�ZLWK���FDSDFLW\�VWDJH�SHU�FRPSUHVVRU��
7RWDO�67(36� ���FRPSUHVVRUV������FRPS���[����VWDJH�� ���
%�� �����9�Å�UHTXHVW� �����Å�����RI���VWHSV� ���VWHSV�UHTXLUHG�Å�FRPSUHVVRU���LV�VWDUWHG�DW�������FDSDFLW\�FRQWURO�ZLOO�EH�³RQ´�RU�³RII´�GHSHQGLQJ�
RQ�WKH�ORJLF�VHOHFWHG���
�
,Q�DGGLWLRQ��WKHUH�DUH�WZR�VDIHW\�WKUHVKROGV�WKDW�VZLWFK�WKH�HQWLUH�XQLW�RQ�RU�RII��
7KH�WZR�SRLQWV�DUH�FDOFXODWHG�E\�WKH�VRIWZDUH�DV�IROORZV��
�
2))�ZKHQ�%��LV�EHORZ�WKH�WKUHVKROG���9���WRW��VWHSV����� ��9��������� �������9�
21�ZKHQ�%��LV�DERYH�WKH�WKUHVKROG���9�����9���WRW��VWHSV������ ��9���������9� �������9�
�
������ 6WHSSHG�FRQWURO�

�
m_manuf131 
+--------------------+ 
|Remote compressors  | 
|control management  | 
|                    | 
|Type  STEPS         | 
+--------------------+ 

�
�
,Q�VWHSSHG�FRQWURO��WKH�FRPSUHVVRU�UHTXHVW�LV�DJDLQ�SURYLGHG�E\�DQDORJXH�LQSXW�%���KRZHYHU�XVLQJ�D�YROWDJH�GLYLGHU��RU�HTXLYDOHQW�FLUFXLW�GHYLFH��WKDW�
FDQ�JHQHUDWH�WKH�YROWDJHV�WKDW�VZLWFK�WKH�FRPSUHVVRUV�RQ�RU�RII��
�
�
�
�
�
�
�
�
�
�
7KH�VRIWZDUH�DXWRPDWLFDOO\�JHQHUDWHV�WKH�FRPSUHVVRU�2Q�2II�VWHSV��
7KH�JUDSK�VKRZV�WKH�FDVH�RI�D�PDFKLQH�ZLWK���VWHSV��FRPSUHVVRUV�RU�PL[HG�FRPSUHVVRUV�FDSDFLW\�VWDJHV���,Q�WKLV�FDVH��HDFK�VWHS�KDV�DQ�DPSOLWXGH�
HTXDO�WR��9�����VWHSV� �������9��7KHUHIRUH��IRU�H[DPSOH��VXSSO\LQJ�%��D�YROWDJH�RI������9�VWDUWV�WKH�ILUVW���VWHSV��

LQSXW�%���
�9��

������������������������������������������������������������������������������������

��VWHS�����VWHS������VWHS�����VWHS�������VWHS������VWHS�����VWHS�������VWHS�������12�VWHSV�
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���� &RQWURO�RI�:$7(5�:$7(5�XQLWV�ZLWK�UHYHUVDO�RQ�WKH�ZDWHU�FLUFXLW�
,QSXWV�XVHG�
• (YDSRUDWRU�ZDWHU�LQOHW�WHPS��%��
• (YDSRUDWRU�ZDWHU�RXWOHW�WHPS��%��
• &RQGHQVHU�ZDWHU�LQOHW�WHPS��%��
• &RQGHQVHU�ZDWHU�RXWOHW�WHPS��%��
2XWSXWV�XVHG�
• UHOD\�RXWSXW�IRU�ZDWHU�UHYHUVDO��
3DUDPHWHUV�XVHG�
• W\SH�RI�XQLW�
• PLQLPXP�HYDSRUDWRU�RXWOHW�WKUHVKROG��LI�H[FHHGHG��LQKLELWV�WKH�KHDWLQJ�RSHUDWLRQ��
• UHYHUVH�F\FOH�YDOYH�ORJLF�
�
�
,Q� FRROLQJ� RSHUDWLRQ�� WKH� FRPSUHVVRUV� DUH� DFWLYDWHG� DFFRUGLQJ� WR� WKH� HYDSRUDWRU� LQOHW� RU� RXWOHW� WHPSHUDWXUH� %��%��� ZKLOH� LQ� KHDWLQJ� RSHUDWLRQ� WKH�
FRPSUHVVRUV� DUH� FRQWUROOHG� DFFRUGLQJ� WR� WKH� FRQGHQVHU� LQOHW� RU� RXWOHW� WHPSHUDWXUH�� +HDWLQJ� RSHUDWLRQ� LV� HQDEOHG� RQO\� LI� WKH� HYDSRUDWRU� RXWOHW�
WHPSHUDWXUH�LV�KLJKHU�WKDQ�WKH�PLQLPXP�HYDSRUDWRU�RXWOHW�WKUHVKROG��
7KH�UHOD\�RXWSXW�IRU�ZDWHU�UHYHUVDO��
FRROLQJ�RSHUDWLRQ� UHOD\�HQHUJLVHG�
KHDWLQJ�RSHUDWLRQ� UHOD\�GH�HQHUJLVHG��
�WKH�RSHUDWLQJ�ORJLF�RI�WKH�YDOYH�FDQ�EH�VHOHFWHG�LQ�WKH�PDQXIDFWXUHU�SDUDPHWHUV��
�
�

���� $QWLIUHH]H�FRQWURO�
,QSXWV�XVHG�
• 2XWOHW�WHPSHUDWXUH�SUREH�
3DUDPHWHUV�XVHG�
• HQDEOH�RXWOHW�SUREH�
• DQWLIUHH]H�KHDWHU�VHW�SRLQW�
• DQWLIUHH]H�KHDWHU�GLIIHUHQWLDO�
• DQWLIUHH]H�DODUP�VHW�SRLQW�
• DQWLIUHH]H�DODUP�GLIIHUHQWLDO�
2XWSXWV�XVHG�
• DQWLIUHH]H�KHDWHU�
�
(DFK�S&2�XQLW�FDQ�PDQDJH�WKH�DQWLIUHH]H�IXQFWLRQ��DV�ORQJ�DV�WKH�RXWOHW�WHPSHUDWXUH�SUREH�LV�FRQQHFWHG�DQG�HQDEOHG��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
7KH�DQWLIUHH]H�IXQFWLRQ�LV�DOZD\V�DFWLYH��HYHQ�ZKHQ�WKH�PDFKLQH�LV�RII��LQ�ERWK�FRROLQJ�DQG�KHDWLQJ�RSHUDWLRQ��
�
1RWH��DQ�DQWLIUHH]H�DODUP�RQ�DQ\�S&2�XQLW�VKXWV�GRZQ�WKH�HQWLUH�PDFKLQH��

DQWLIUHH]H�VHW�

DQWLIUHH]H�GLII��

KHDWHU�VHW�

KHDWHU�GLII��

DQWLIUHH]H�DODUP�DFWLYDWLRQ� DQWLIUHH]H� KHDWHU�
DFWLYDWLRQ�
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���� 5HFRYHU\�FRQWURO�
,QSXWV�XVHG�
• (YDSRUDWRU�ZDWHU�LQOHW�WHPS��%��
• (YDSRUDWRU�ZDWHU�RXWOHW�WHPS��%��
• :DWHU�UHFRYHU\�LQOHW�WHPS��
• :DWHU�UHFRYHU\�RXWOHW�WHPS��
2XWSXWV�XVHG�
• 9DOYH�$�
• 9DOYH�%�
• 9DOYH�&�
3DUDPHWHUV�XVHG�
• 3ULRULW\�UHFRYHU\�XWLOLW\�
• 5HFRYHU\�VHW�SRLQW�
• 5HFRYHU\�EDQG�
�

������ 5HFRYHU\�SULRULW\�

&RROLQJ�RSHUDWLRQ���
:KHQ�WKH�XWLOLW\�WKHUPRUHJXODWRU�LV�QRW�DW�WHPSHUDWXUH�DQG�WKH�UHFRYHU\�WKHUPRUHJXODWRU�LV�DW�WHPSHUDWXUH�WKH�PDFKLQH�ZLOO�EH�LQ�FKLOOHU�RQO\�RSHUDWLRQ��
7KH�FRPSUHVVRUV�DUH�FRQWUROOHG�DFFRUGLQJ�WR�WKH�HYDSRUDWRU�ZDWHU�WHPSHUDWXUH��
:KHQ�WKH�XWLOLW\�WKHUPRUHJXODWRU�LV�QRW�DW�WHPSHUDWXUH�DQG�WKH�UHFRYHU\�WKHUPRUHJXODWRU�LV�QRW�DW�WHPSHUDWXUH�WKH�PDFKLQH�ZLOO�EH�LQ�FKLOOHU���UHFRYHU\�
RSHUDWLRQ��7KH�FRPSUHVVRUV�DUH�FRQWUROOHG�DFFRUGLQJ�WR�WKH�UHFRYHU\�ZDWHU�WHPSHUDWXUH��
:KHQ� WKH� XWLOLW\� WKHUPRUHJXODWRU� LV� DW� WHPSHUDWXUH� DQG� WKH� UHFRYHU\� WKHUPRUHJXODWRU� LV� QRW� DW� WHPSHUDWXUH� WKH� PDFKLQH� ZLOO� EH� LQ� UHFRYHU\�RQO\�
RSHUDWLRQ��7KH�FRPSUHVVRUV�DUH�FRQWUROOHG�DFFRUGLQJ�WR�WKH�UHFRYHU\�ZDWHU�WHPSHUDWXUH��
�

+HDWLQJ�RSHUDWLRQ���
:KHQ�WKH�XWLOLW\�WKHUPRUHJXODWRU�LV�QRW�DW�WHPSHUDWXUH�DQG�WKH�UHFRYHU\�WKHUPRUHJXODWRU�LV�DW�WHPSHUDWXUH�WKH�PDFKLQH�ZLOO�EH�LQ�KHDW�SXPS�RSHUDWLRQ��
7KH�FRPSUHVVRUV�DUH�FRQWUROOHG�DFFRUGLQJ�WR�WKH�HYDSRUDWRU�ZDWHU�WHPSHUDWXUH��
:KHQ� WKH�XWLOLW\� WKHUPRUHJXODWRU� LV�QRW�DW� WHPSHUDWXUH�DQG� WKH� UHFRYHU\� WKHUPRUHJXODWRU� LV�QRW�DW� WHPSHUDWXUH� WKH�PDFKLQH�ZLOO�EH� LQ�UHFRYHU\�RQO\�
RSHUDWLRQ��7KH�FRPSUHVVRUV�DUH�FRQWUROOHG�DFFRUGLQJ�WR�WKH�UHFRYHU\�ZDWHU�WHPSHUDWXUH��
:KHQ� WKH� XWLOLW\� WKHUPRUHJXODWRU� LV� DW� WHPSHUDWXUH� DQG� WKH� UHFRYHU\� WKHUPRUHJXODWRU� LV� QRW� DW� WHPSHUDWXUH� WKH� PDFKLQH� ZLOO� EH� LQ� UHFRYHU\�RQO\�
RSHUDWLRQ��7KH�FRPSUHVVRUV�DUH�FRQWUROOHG�DFFRUGLQJ�WR�WKH�UHFRYHU\�ZDWHU�WHPSHUDWXUH��
,I�D�GHIURVW�LV�UHTXLUHG�WKH�PDFKLQH�ZLOO�EH�LQ�GHIURVW�RSHUDWLRQ���
�
������ 8WLOLW\�SULRULW\�

&RROLQJ�RSHUDWLRQ���
:KHQ�WKH�XWLOLW\�WKHUPRUHJXODWRU�LV�QRW�DW�WHPSHUDWXUH�DQG�WKH�UHFRYHU\�WKHUPRUHJXODWRU�LV�DW�WHPSHUDWXUH�WKH�PDFKLQH�ZLOO�EH�LQ�FKLOOHU�RQO\�RSHUDWLRQ��
7KH�FRPSUHVVRUV�DUH�FRQWUROOHG�DFFRUGLQJ�WR�WKH�HYDSRUDWRU�ZDWHU�WHPSHUDWXUH��
:KHQ�WKH�XWLOLW\�WKHUPRUHJXODWRU�LV�QRW�DW�WHPSHUDWXUH�DQG�WKH�UHFRYHU\�WKHUPRUHJXODWRU�LV�QRW�DW�WHPSHUDWXUH�WKH�PDFKLQH�ZLOO�EH�LQ�FKLOOHU���UHFRYHU\�
RSHUDWLRQ��7KH�FRPSUHVVRUV�DUH�FRQWUROOHG�DFFRUGLQJ�WR�WKH�HYDSRUDWRU�ZDWHU�WHPSHUDWXUH��
:KHQ� WKH� XWLOLW\� WKHUPRUHJXODWRU� LV� DW� WHPSHUDWXUH� DQG� WKH� UHFRYHU\� WKHUPRUHJXODWRU� LV� QRW� DW� WHPSHUDWXUH� WKH� PDFKLQH� ZLOO� EH� LQ� UHFRYHU\�RQO\�
RSHUDWLRQ��7KH�FRPSUHVVRUV�DUH�FRQWUROOHG�DFFRUGLQJ�WR�WKH�UHFRYHU\�ZDWHU�WHPSHUDWXUH��
�

+HDWLQJ�RSHUDWLRQ���
:KHQ�WKH�XWLOLW\�WKHUPRUHJXODWRU�LV�QRW�DW�WHPSHUDWXUH�DQG�WKH�UHFRYHU\�WKHUPRUHJXODWRU�LV�DW�WHPSHUDWXUH�WKH�PDFKLQH�ZLOO�EH�LQ�KHDW�SXPS�RSHUDWLRQ��
7KH�FRPSUHVVRUV�DUH�FRQWUROOHG�DFFRUGLQJ�WR�WKH�HYDSRUDWRU�ZDWHU�WHPSHUDWXUH��
:KHQ� WKH� XWLOLW\� WKHUPRUHJXODWRU� LV� QRW� DW� WHPSHUDWXUH� DQG� WKH� UHFRYHU\� WKHUPRUHJXODWRU� LV� QRW� DW� WHPSHUDWXUH� WKH�PDFKLQH� ZLOO� EH� LQ�KHDW� SXPS�
RSHUDWLRQ���7KH�FRPSUHVVRUV�DUH�FRQWUROOHG�DFFRUGLQJ�WR�WKH�HYDSRUDWRU�ZDWHU�WHPSHUDWXUH��
:KHQ� WKH� XWLOLW\� WKHUPRUHJXODWRU� LV� DW� WHPSHUDWXUH� DQG� WKH� UHFRYHU\� WKHUPRUHJXODWRU� LV� QRW� DW� WHPSHUDWXUH� WKH� PDFKLQH� ZLOO� EH� LQ� UHFRYHU\�RQO\�
RSHUDWLRQ���7KH�FRPSUHVVRUV�DUH�FRQWUROOHG�DFFRUGLQJ�WR�WKH�UHFRYHU\�ZDWHU�WHPSHUDWXUH��
,I�D�GHIURVW�LV�UHTXLUHG�WKH�PDFKLQH�ZLOO�EH�LQ�GHIURVW�RSHUDWLRQ���
�
7KH�FRQGHQVHU�IDQV�DUH�RQ�LQ�DOO�RSHUDWLQJ�PRGHV��H[FHSW�IRU�FKLOOHU���UHFRYHU\�DQG�GHIURVW��
7KH�YDULRXV�RSHUDWLQJ�PRGHV�DUH�VHOHFWHG�E\�WKH�FRQWURO�XVLQJ�WKH�WKUHH�UHOD\V��DV�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH�
�

&RROLQJ�RSHUDWLRQ���
� 9DOYH�$��UHFRYHU\�� 9DOYH�%��XWLOLW\�� 9DOYH�&��FRROLQJ�KHDWLQJ��
&KLOOHU�RQO\� 2))� 21� 2))�
&KLOOHU���UHFRYHU\� 21� 21� 2))�
5HFRYHU\�RQO\� 21� 2))� 2))�
�

+HDWLQJ�RSHUDWLRQ�
� 9DOYH�$��UHFRYHU\�� 9DOYH�%��XWLOLW\�� 9DOYH�&��FRROLQJ�KHDWLQJ��
+HDW�SXPS� 2))� 21� 21�
5HFRYHU\�RQO\� 21� 2))� 21�
'HIURVW� 2))� 2))� 21�
�
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�

����� )UHHFRROLQJ�FRQWURO�
,QSXWV�XVHG�
• (YDSRUDWRU�ZDWHU�LQOHW�WHPSHUDWXUH�
• (YDSRUDWRU�ZDWHU�RXWOHW�WHPSHUDWXUH�
• )UHHFRROLQJ�FRLO�ZDWHU�LQOHW�WHPSHUDWXUH�
• 2XWVLGH�DLU�WHPSHUDWXUH�
3DUDPHWHUV�XVHG�
• 7\SH�RI�XQLW�
• 1XPEHU�RI�XQLWV�
• 7\SH�RI�FRQGHQVHU�FRQWURO�
• 1XPEHU�RI�IDQV�
• 7\SH�RI�IUHHFRROLQJ�YDOYH�
• &RQWURO�VHW�SRLQW�
• )UHHFRROLQJ�GHOWD�
• )UHHFRROLQJ�GLIIHUHQWLDO�
• 0D[LPXP�IUHHFRROLQJ�YDOYH�RSHQLQJ�WKUHVKROG�
• 0LQLPXP�FRQGHQVHU�VSHHG�FRQWURO�WKUHVKROG�
2XWSXWV�XVHG�
• &RQGHQVHU�IDQV�
• &RQGHQVHU�IDQ�VSHHG�FRQWURO�
• 21�2))�IUHHFRROLQJ�YDOYH�
• ��ZD\�IUHHFRROLQJ�YDOYH�

�
������� 2SHUDWLQJ�GHVFULSWLRQ�

)UHHFRROLQJ�FRQWURO�H[SORLWV�WKH�WHPSHUDWXUH�RI�WKH�RXWVLGH�DLU�WR�DVVLVW�LQ�WKH�FRROLQJ�RI�WKH�XWLOLW\�ZDWHU��
7KLV�IXQFWLRQ�XVHV�D�KHDW�H[FKDQJHU��WKURXJK�ZKLFK�D�VSHFLDO�YDOYH�GHYLDWHV�D�FHUWDLQ�TXDQWLW\�RI�UHWXUQ�ZDWHU�IURP�WKH�V\VWHP��
7KH� IDYRXUDEOH�RXWVLGH�DLU� WHPSHUDWXUH�FRQGLWLRQV� WKXV�FRRO� WKH�ZDWHU�SULRU� WR� LWV� UHWXUQ��DQG� WKH�DFWLYDWLRQ� RI� WKH�FRROLQJ�GHYLFHV� LV� WKHUHIRUH�
GHOD\HG��
)UHHFRROLQJ�LV�HQYLVDJHG�IRU�$,5�:$7(5�XQLWV�LQ�LQWHUQDO�IUHHFRROLQJ�PRGH��WKDW�LV��ZLWK�WKH�IUHHFRROLQJ�FRLO�KRXVHG�LQVLGH�WKH�PDFKLQH�QHDU�WKH�
FRQGHQVHU�FRLO�FRLOV��ZLWK�ZKLFK�LW�VKDUHV�WKH�FRQWURO�RI�WKH�FRQGHQVHU�IDQ�IDQV��
�
�

 

CONDENSER COIL CONDENSER COIL 

FREECOOLING COIL 

EVAPORATOR 

EPSTD*MCHA 

�
�
�
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����� $FWLYDWLRQ�RI�WKH�IUHHFRROLQJ�IXQFWLRQ�
�
7KH� IUHHFRROLQJ� IXQFWLRQ� LV� EDVHG� RQ� D� PDWKHPDWLFDO� HTXDWLRQ� WKDW� FRPSDUHV� WKH� WHPSHUDWXUH� PHDVXUHG� E\� WKH� RXWVLGH� WHPSHUDWXUH� SUREH�� WKH�
WHPSHUDWXUH�PHDVXUHG�E\�WKH�WHPSHUDWXUH�SUREH�ORFDWHG�DO�WKH�IUHHFRROLQJ�LQOHW��DQG�WKH�VHW�IUHHFRROLQJ�GHOWD��
�
� � � 2XWVLGH�WHPS����)UHHFRROLQJ�,1�WHPS��²�)UHHFRROLQJ�GHOWD�
�
,I�WKLV�FRQGLWLRQ�LV�WUXH��WKH�IUHHFRROLQJ�IXQFWLRQ�ZLOO�EH�HQDEOHG��E\�DFWLYDWLQJ�GHDFWLYDWLQJ�WKH�GHGLFDWHG�GHYLFHV��
�
�

����� )UHHFRROLQJ�WKHUPRVWDW�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
7KH�IUHHFRROLQJ�IXQFWLRQ�XVHV�WKH�FRQWURO�VHW�SRLQW��WKH�IUHHFRROLQJ�GLIIHUHQWLDO�DQG�WKH�FRPSUHVVRU�FRQWURO�EDQG�YDOXHV�WR�LGHQWLI\�WKH�]RQHV�VKRZQ�LQ�WKH�
JUDSK��
7KH�VHW�SRLQW�LQFOXGHV�DQ\�FRPSHQVDWLRQ�DQG�RU�UHPRWH�VHW�SRLQWV�HQDEOHG��
�
,Q�WKH�IUHHFRROLQJ�EDQG��LGHQWLILHG�E\�WHPSHUDWXUH�YDOXHV�EHWZHHQ��&RQWURO�VHW�SRLQW�±�)UHHFRROLQJ�GLIIHUHQWLDO��DQG�WKH�FRQWURO�VHW�SRLQW��WKH�DFWLYDWLRQ�
WKUHVKROGV�DUH�FDOFXODWHG�IRU�WKH�GHGLFDWHG�GHYLFHV��VXFK�DV�YDOYHV��IDQV�RU�VSHHG�FRQWUROOHUV��GHSHQGLQJ�RQ�WKH�PRGH�VHOHFWHG��
�
:KHQ�IUHHFRROLQJ�LV�DFWLYH��WKH�FRQGHQVHU�IDQV�ZLOO�EH�FRQWUROOHG�EDVHG�RQ�WKH�WHPSHUDWXUH�PHDVXUHG�E\�WKH�IUHHFRROLQJ�FRLO�LQOHW�SUREH��
�
,I��IROORZLQJ�DQ�LQFUHDVH�LQ�ORDG��WKH�FRPSUHVVRUV�VWDUW��WKH�IDQV�ZLOO�EH�FRQWUROOHG�E\�WKH�FRQGHQVHU�FRQWURO�IXQFWLRQ��
7KH�IUHHFRROLQJ�YDOYH�ZLOO� LQ�DQ\�FDVH�EH�FRQWUROOHG��DQG�ZLOO�EH�FRPSOHWHO\�RSHQ�DV�WKH�WHPSHUDWXUH�PHDVXUHG�E\�WKH�IUHHFRROLQJ�FRLO� LQOHW�SUREH��LQ�
VHULHV�ZLWK�WKH�HYDSRUDWRU�LQOHW�RXWOHW�SUREH�IRU�WKH�FRQWURO�RI�WKH�FRPSUHVVRUV��LV�KLJKHU�WKDQ�WKH�FRQWURO�VHW�SRLQW��
7KH�IUHHFRROLQJ�YDOYH�ZLOO�EH�FORVHG�LI�DQG�RQO\�LI�WKH�IUHHFRROLQJ�FRQGLWLRQV�DUH�QR�ORQJHU�WUXH��2XWVLGH�WHPS��!�)UHHFRROLQJ�WHPS��±�)UHHFRROLQJ�GHOWD��
RU�WKH�V\VWHP�UHWXUQ�ZDWHU�WHPSHUDWXUH�LV�OHVV�WKDQ�WKH�DFWLYDWLRQ�VWHS�RI�WKH�YDOYH��
�
7KH�UHDGLQJ�RI�WKH�ZDWHU�WHPSHUDWXUH�SUREH�ORFDWHG�DW�WKH�HYDSRUDWRU�RXWOHW�LV�FRQWUROOHG�IRU�VDIHW\�UHDVRQV��
%DVHG�RQ�WKH�VHW�WKUHVKROGV��DQ�DQWLIUHH]H�SUH�DODUP�LV�PDQDJHG��ZKLFK�DFWLYDWHV�DQ\�SRVW�KHDWHUV�DQG�VZLWFKHV�RII�DOO�WKH�IUHHFRROLQJ�GHYLFHV��DORQJ�
ZLWK�DQ�DQWLIUHH]H�DODUP�WKDW�VKXWV�GRZQ�WKH�HQWLUH�XQLW��
2WKHU�V\VWHP�VDIHW\�GHYLFHV��VXFK�DV��VHULRXV�DODUP�IURP�GLJLWDO�LQSXW��SXPS�WKHUPDO�RYHUORDG��EURNHQ�FRQWURO�SUREH��EURNHQ�DQWLIUHH]H�FRQWURO�SUREH��
HYDSRUDWRU�IORZ�VZLWFK�DODUP�DQG�WKH�SKDVH�PRQLWRU�DODUP��FDXVH�WKH�FRPSOHWH�VKXW�GRZQ�RI�WKH�XQLW��DQG�WKXV�WKH�IUHHFRROLQJ�IXQFWLRQ��

&RQWURO�VHW�SRLQW�

(YDSRUDWRU� ,Q�2XW�
7HPSHUDWXUH�

)UHHFRROLQJ�LQOHW�WHPSHUDWXUH�

�
&RPSUHVVRU�FRQWURO�EDQG�

�
)UHHFRROLQJ�GLIIHUHQWLDO�
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����� 21�2))�IUHHFRROLQJ�YDOYH�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
,I� WKH� WHPSHUDWXUH� FRQGLWLRQV� DOORZ� IUHHFRROLQJ� FRQWURO�� WKH�21�2))� IUHHFRROLQJ� YDOYH�ZLOO� EH� DFWLYDWHG� DV� VRRQ� DV� WR� WKH� WHPSHUDWXUH� H[FHHGV� WKH�
DFWLYDWLRQ�WKUHVKROG�IRU�WKH�VWHS�LQ�TXHVWLRQ�E\�D�WHPSHUDWXUH�YDOXH�HTXDO�WR��
�
&RQWURO�6HW�3RLQW�±�)UHHFRROLQJ�GLIIHUHQWLDO���������)UHHFRROLQJ�GLIIHUHQWLDO�
�
7KH�DPSOLWXGH�RI�WKH�VWHS�LV�IL[HG�DW����RI�WKH�)UHHFRROLQJ�GLIIHUHQWLDO��
�

����� 21�2))�IUHHFRROLQJ�YDOYH�ZLWK�VWHSSHG�FRQGHQVHU�FRQWURO�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
([DPSOH�RI�IUHHFRROLQJ�FRQWURO�ZLWK�21�2))�YDOYH�DQG�WKUHH�FRQGHQVHU�FRQWURO�VWHSV��
�
7KH�DFWLYDWLRQ�VWHS�RI� WKH�21�2))�YDOYH�ZLOO� LQ�DQ\�FDVH�EH�SRVLWLRQHG� LQ� WKH�ILUVW�SDUW�RI� WKH�FRQWURO�GLIIHUHQWLDO��DQG� LWV�DPSOLWXGH�ZLOO�EH����RI� WKH�
GLIIHUHQWLDO��
7KH�DFWLYDWLRQ�VWHSV�RI�WKH�FRQGHQVHU�IDQV�ZLOO�EH�SRVLWLRQHG�SURSRUWLRQDOO\�LQVLGH�WKH�IUHHFRROLQJ�GLIIHUHQWLDO��
7R�FDOFXODWH�WKH�DPSOLWXGH�RI�HDFK�VWHS��XVH�WKH�IROORZLQJ�HTXDWLRQ��
�
6WHS�DPSOLWXGH�  � � )UHHFRROLQJ�GLIIHUHQWLDO� �
� � � � �1R��0DVWHU�)DQV�;�1XPEHU�%RDUGV��
�
,W� LV�DVVXPHG� WKDW�DOO� WKH�FLUFXLWV�FRQWUROOHG�E\� WKH�GLIIHUHQW�S&2�ERDUGV�PDNLQJ�XS� WKH�V\VWHP�DUH�HTXLYDOHQW�DQG� WKH�VDPH�QXPEHU�RI�GHYLFHV�DUH�
FRQWUROOHG��
�
�
�
�
�

)UHHFRROLQJ�LQOHW�WHPSHUDWXUH�&RQWURO�VHW�SRLQW��

)UHHFRROLQJ�GLIIHUHQWLDO�

21�2))�
)UHHFRROLQJ�YDOYH�

5 % 

)UHHFRROLQJ�GLIIHUHQWLDO�

����

�
9��

�
9��

�
9��

21�2))� )UHHFRROLQJ�
YDOYH�

)UHHFRROLQJ�LQOHW�WHPSHUDWXUH�&RQWURO�VHW�SRLQW�
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����� 21�2))�IUHHFRROLQJ�YDOYH�ZLWK�FRQGHQVHU�LQYHUWHU�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
7KH�DFWLYDWLRQ�VWHS�RI� WKH�21�2))�YDOYH�ZLOO� LQ�DQ\�FDVH�EH�SRVLWLRQHG� LQ� WKH�ILUVW�SDUW�RI� WKH�FRQWURO�GLIIHUHQWLDO��DQG� LWV�DPSOLWXGH�ZLOO�EH����RI� WKH�
GLIIHUHQWLDO��
7KH�SURSRUWLRQDO�UDPS� IRU� WKH�FRQWURO�RI� WKH�FRQGHQVHU� LQYHUWHU�DQDORJXH�RXWSXW�ZLOO�EH�FDOFXODWHG�DFURVV�WKH�HQWLUH�FRQWURO�GLIIHUHQWLDO�� WKH������9ROW�
YDOXH�PD\�EH�OLPLWHG�DW�WKH�ORZHU�HQG�EDVHG�RQ�WKH�PLQLPXP�RXWSXW�YROWDJH�YDOXH�VHW�RQ�WKH�VFUHHQ��
$OO�WKH�SURSRUWLRQDO�RXWSXWV�UHODWLQJ�WR�WKH�GLIIHUHQW�XQLWV�PDNLQJ�XS�WKH�V\VWHP�DUH�FRQWUROOHG�LQ�SDUDOOHO��
�
�

����� �����9ROW�IUHHFRROLQJ�YDOYH�
7KH� SURSRUWLRQDO� FRQWURO� RI� WKH� IUHHFRROLQJ� YDOYH� GHSHQGV� RQ� ZKHWKHU� VWHSSHG� FRQGHQVHU� FRQWURO� RU� D� FRQGHQVHU� LQYHUWHU� LV� XVHG��
%HORZ�DUH�WKH�FRQWURO�GLDJUDPV�IRU�ERWK�VLWXDWLRQV��
�
�

����� �����9ROW�IUHHFRROLQJ�YDOYH�ZLWK�VWHSSHG�FRQGHQVHU�FRQWURO�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
7KH�IUHHFRROLQJ�YDOYH�SURSRUWLRQDO�FRQWURO�UDPS�LV�FDOFXODWHG�LQVLGH�WKH�ILUVW�FRQGHQVHU�IDQ�DFWLYDWLRQ�VWHS��LQ�WKLV�ZD\��ZKHQ�WKH�ILUVW�IDQ�LV�VWDUWHG��WKH�
YDOYH�ZLOO�EH�FRPSOHWHO\�RSHQ��DQG�WKXV�WKHUH�ZLOO�EH�PD[LPXP�ZDWHU�IORZ�WKURXJK�WKH�IUHHFRROLQJ�FRLO��
7KH�DFWLYDWLRQ�VWHSV�RI�WKH�FRQGHQVHU�IDQV�ZLOO�EH�SRVLWLRQHG�SURSRUWLRQDOO\�LQVLGH�WKH�IUHHFRROLQJ�GLIIHUHQWLDO��
7R�FDOFXODWH�WKH�DPSOLWXGH�RI�HDFK�VWHS��XVH�WKH�IROORZLQJ�HTXDWLRQ��
�
6WHS�DPSOLWXGH�  � � )UHHFRROLQJ�GLIIHUHQWLDO� �
� � � � �1R��0DVWHU�)DQV�;�1XPEHU�%RDUGV��
�
,W� LV�DVVXPHG� WKDW�DOO� WKH�FLUFXLWV�FRQWUROOHG�E\� WKH�GLIIHUHQW�S&2�ERDUGV�PDNLQJ�XS� WKH�V\VWHP�DUH�HTXLYDOHQW�DQG� WKH�VDPH�QXPEHU�RI�GHYLFHV�DUH�
FRQWUROOHG��

&RQWURO�VHW�SRLQW�

�
9��

�
9��

�
9��

0 Volt 

10 Volt 

����9�)UHHFRROLQJ�YDOYH�

Freecooling differential 

)UHHFRROLQJ� LQOHW�
WHPSHUDWXUH�

)UHHFRROLQJ�LQOHW�WHPSHUDWXUH�

)UHHFRROLQJ�GLIIHUHQWLDO�

������

��9ROW�

���9ROW�

21�2))� )UHHFRROLQJ�
YDOYH�

&RQWURO�VHW�SRLQW�

����9�,QYHUWHU�UDPS�
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����� �����9ROW�IUHHFRROLQJ�YDOYH�ZLWK�FRQGHQVHU�LQYHUWHU�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
7KH�IUHHFRROLQJ�YDOYH�SURSRUWLRQDO�FRQWURO�UDPS�LV�FDOFXODWHG�LQVLGH�WKH�DUHD�GHWHUPLQHG�E\�WKH�IROORZLQJ�WKUHVKROGV��
&RQWURO�VHW�SRLQW�±�)UHHFRROLQJ�GLIIHUHQWLDO�
&RQWURO�VHW�SRLQW�±�)UHHFRROLQJ�GLIIHUHQWLDO���0D[LPXP�YDOYH�RSHQLQJ���WKUHVKROG�
�
7KH�FRQGHQVHU�LQYHUWHU�SURSRUWLRQDO�FRQWURO�UDPS�LV�FDOFXODWHG�LQVLGH�WKH�DUHD�GHWHUPLQHG�E\�WKH�IROORZLQJ�WKUHVKROGV��
&RQWURO�VHW�SRLQW�±�)UHHFRROLQJ�GLIIHUHQWLDO���0LQLPXP�LQYHUWHU�VSHHG���WKUHVKROG�
&RQWURO�VHW�SRLQW�
�
7KH�VWDUW�HQG�SRLQWV�RI�WKH�WZR�FRQWURO�UDPSV�FDQ�EH�PRGLILHG�DV�GHVLUHG��E\�YDU\LQJ�WKH�WKUHVKROG�YDOXHV��VHH�JUDSK���H[SUHVVHG�DV�SHUFHQWDJHV�RI�WKH�
VHW�)UHHFRROLQJ�GLIIHUHQWLDO��
)RU�WKH�)UHHFRROLQJ�YDOYH��WKH�VHWWLQJV�UDQJH�IURP����WR������RI�WKH�GLIIHUHQWLDO��
)RU�WKH�FRQGHQVHU�LQYHUWHU��WKH�VHWWLQJV�UDQJH�IURP���WR�����RI�WKH�GLIIHUHQWLDO��
�
�
([DPSOH�LQ�UHIHUHQFH�WR�WKH�JUDSK�
&RQWURO�VHW�SRLQW�� � � � � � � � �����&�
)UHHFRROLQJ�GLIIHUHQWLDO�� � � � � � � ����&�
)UHHFRROLQJ�YDOYH���WKUHVKROG�� � � � � � � ����
&RQGHQVHU�LQYHUWHU���WKUHVKROG��� � � � � � ���
�
)UHHFRROLQJ�YDOYH�SURSRUWLRQDO�FRQWURO�DUHD� �� � � � � ������������&�
&RQWURO�VHW�SRLQW�±�)UHHFRROLQJ�GLIIHUHQWLDO� � � � � � ����&�
0D[LPXP�YDOYH�RSHQLQJ���WKUHVKROG� � � � � � � ����&�
�
&RQGHQVHU�LQYHUWHU�SURSRUWLRQDO�FRQWURO�DUHD� � � � � � ������������&�
&RQWURO�VHW�SRLQW�±�)UHHFRROLQJ�GLIIHUHQWLDO� � � � � � ����&�
&RQWURO�VHW�SRLQW�±�)UHHFRROLQJ�GLIIHUHQWLDO���0LQLPXP�LQYHUWHU�VSHHG���WKUHVKROG� � � �����&�

)UHHFRROLQJ�LQOHW�WHPSHUDWXUH�
0D[LPXP�YDOYH�RSHQLQJ��
WKUHVKROG�

0LQLPXP� LQYHUWHU� VSHHG�
��WKUHVKROG�

)UHHFRROLQJ�GLIIHUHQWLDO�

��9ROW�

���9ROW�

����9�)UHHFRROLQJ�YDOYH� ����9�,QYHUWHU�UDPS�

&RQWURO�VHW�SRLQW�
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��� 3XPS�'RZQ�
,QSXWV�XVHG�
• RQ�RII�IURP�NH\SDG�
• RQ�RII�IURP�GLJLWDO�LQSXW�
• RQ�RII�IURP�VXSHUYLVRU�
• ORZ�SUHVVXUH�VZLWFK�
3DUDPHWHUV�XVHG�
• HQDEOH�SXPS�GRZQ�
• PD[LPXP�SXPS�GRZQ�WLPH�
2XWSXWV�XVHG�
• FRPSUHVVRUV�
• OLTXLG�VROHQRLG�
�
�
7KH�SXPS�GRZQ�IXQFWLRQ�VWDUWV�ZKHQ��
���� WKH�S&2�XQLW�LV�VZLWFKHG�RII�IURP�WKH�VXSHUYLVRU��GLJLWDO�LQSXW�DQG�RQ�RII�EXWWRQ�RQ�WKH�WHUPLQDO��1RWH�WKDW�WKH�S&2�VODYH�XQLWV�FDQ�EH�VZLWFKHG�RII�

LQGLYLGXDOO\�� DQG� VR� WKH� SXPS�GRZQ� IXQFWLRQ� ZLOO� EH� SHUIRUPHG� RQO\� RQ� WKDW� XQLW�� ,I� WKH� HQWLUH� V\VWHP� LV� VKXW�GRZQ� �IURP� WKH� PDVWHU��� DOO� WKH�
FRPSUHVVRUV�ZLOO�UXQ�WKH�SXPS�GRZQ�IXQFWLRQ��

���� WKH�FRPSUHVVRUV�PXVW�EH�VZLWFKHG�RII�E\�WKH�WHPSHUDWXUH�FRQWUROOHU�RU��LQ�JHQHUDO��GXH�WR�QR�UHTXHVW��FRQGHQVLQJ�XQLWV���
�
,Q�ERWK�FDVHV�� WKH�SXPS�GRZQ� IXQFWLRQ�HQGV�GXH� WR� ORZ�SUHVVXUH�DQG�RU�DIWHU� WKH�PD[LPXP� WLPH��6HH� WKH� VFUHHQ�DQG� WKH�JUDSKV�EHORZ� IRU� IXUWKHU�
LQIRUPDWLRQ��
�
�
M_Manuf30                                        
+--------------------+                           
|Pump down config.   |                           
|                    |                           
|Enable            N |                           
|Maximum time    000s|                           
+--------------------+                           
 

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

7LPH�

7LPH�

7LPH�

0D[�3'�WLPH�

&RPSUHVVRU�
UHTXHVW�

3XPS�GRZQ�

&RPSUHVVRU�
VWDWXV�

2II�E\�SUHVVXUH�VZLWFK�

2II�DIWHU�PD[LPXP��WLPH�
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��� $/$506�
���� *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\��
6HULRXV�DODUPV��GHDFWLYDWH�WKH�HQWLUH�V\VWHP��VLJQDO�RQ�WKH�GLVSOD\��EX]]HU��DODUP�UHOD\��
�
������ 6LJQDO�RQO\�DODUPV�

• 8QLW�PDLQWHQDQFH�DODUP�
• &RPSUHVVRU�PDLQWHQDQFH�DODUP�
• &ORFN�ERDUG�IDXOW�RU�GLVFRQQHFWHG�DODUP�
• 8QLW�GLVFRQQHFWHG�IURP�QHWZRUN�DODUP�
�
������ &LUFXLW�DODUPV�

• +LJK�SUHVVXUH��SUHVVXUH�VZLWFK�DODUP�� LPPHGLDWH�VKXW�GRZQ�RI�WKH�FRPSUHVVRU��ZLWK�PDQXDO�UHVHW�
• /RZ�SUHVVXUH�DODUP� � GHOD\HG�DW�FRPSUHVVRU�VWDUW��LPPHGLDWH�LQ�VWDEOH�FRQGLWLRQV��ZLWK�PDQXDO�UHVHW�
• &RPSUHVVRU�WKHUPDO�RYHUORDG�DODUP� LPPHGLDWH�VKXW�GRZQ�RI�WKH�FRPSUHVVRU��ZLWK�PDQXDO�UHVHW�
• 2LO�GLIIHUHQWLDO�DODUP� � GHOD\�RQ�DFTXLVLWLRQ��ZLWK�PDQXDO�UHVHW�
• )DQ�WKHUPDO�RYHUORDG�DODUP�� LPPHGLDWH�VKXW�GRZQ�RI�WKH�IDQ��ZLWK�PDQXDO�UHVHW�
�
������ 6HULRXV�DODUPV�

• 1R�ZDWHU�IORZ�DODUP�
• (YDSRUDWRU�DQWLIUHH]H�DODUP�ZLWK�PDQXDO�UHVHW�
• 6HULRXV�DODUP�IURP�GLJLWDO�LQSXW�
• 3KDVH�PRQLWRU�DODUP�
• 3XPS�WKHUPDO�RYHUORDG�
�
������ 6HULRXV�DODUPV�

• QR�IORZ�ZDWHU�DODUP� � GLJLWDO�LQSXW�GHOD\HG�DW�VWDUW�DQG�LQ�VWDEOH�RSHUDWLRQ�
• HYDSRUDWRU�DQWLIUHH]H�DODUP�� GHSHQGLQJ�RQ�WKH�HYDSRUDWRU�RXWOHW�SUREH��VHW�SRLQW�DQG�GLIIHUHQWLDO�IRU�UHVHW��PDQXDO�UHVHW�
• VHULRXV�DODUP�IURP�GLJLWDO�LQSXW� LPPHGLDWH�VKXW�GRZQ�RI�WKH�XQLW��ZLWK�PDQXDO�UHVHW�
�
7KH�DODUPV�DUH�UHVW�E\�SUHVVLQJ�WKH�DODUP�EXWWRQ�WZLFH��
�
�
�
�
�

���� /RJJLQJ�WKH�DODUPV�
�
,I�WKH�FORFN�FDUG��FRGH�3&2&/.0(0��ZLWK���.�((3520�LV�XVHG��D�ORJ�FDQ�EH�NHSW�RI�WKH������PRVW�UHFHQW�DODUP�HYHQWV��
�
)RU�HDFK�DODUP��WKH�IROORZLQJ�GDWD�FDQ�EH�VDYHG��
• $ODUP�FRGH�
• 'DWH�DQG�WLPH�
• &RQWURO�VHW�SRLQW�
• &RQWURO�EDQG�
• ,QOHW�WHPSHUDWXUH�
• 2XWOHW�WHPSHUDWXUH�
�
7KH�ORJ�GDWD�LV�VDYHG�WR�WKH�((3520�RI�WKH�FDUG�GHVFULEHG�DERYH��
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���� 7DEOH�RI�DODUPV�
�
Cod
e 

Alarm description Compress
ors OFF 

Fans off Pump 
off 

System 
off 

Reset 
Auto/Ma
n 

Delay  

$/��� 6HULRXV�DODUP� � � � � PDQ� QR� FDQ� EH� HQDEOHG�
IURP� ERWK�
PDVWHU� DQG�
VODYH�

$/��� $QWLIUHH]H�DODUP� � � � � FDQ�EH�VHW� QR� PDQXDO� RU�
DXWRPDWLF� UHVHW�
FDQ�EH�VHOHFWHG�

$/��� (YDSRUDWRU� SXPS� WKHUPDO�
RYHUORDG�

� � � � PDQ� QR� �

$/��� &RQGHQVHU� SXPS� WKHUPDO�
RYHUORDG�

� � � � PDQ� QR� �

$/��� (YDSRUDWRU�IORZ�VZLWFK� � � � � PDQ� FDQ�EH�VHW� FDQ� EH� HQDEOHG�
IURP� ERWK�
PDVWHU� DQG�
VODYH�

$/��� &RQGHQVHU�IORZ�VZLWFK� � � � � PDQ� FDQ�EH�VHW� �
$/��� /RZ�SUHVVXUH�VZLWFK��� &LUFXLW��� � � � PDQ� FDQ�EH�VHW� �
$/��� /RZ�SUHVVXUH�VZLWFK��� &LUFXLW��� � � � PDQ� FDQ�EH�VHW� �
$/��� +LJK�SUHVVXUH�VZLWFK��� &LUFXLW��� � � � PDQ� QR� �
$/��� +LJK�SUHVVXUH�VZLWFK��� &LUFXLW��� � � � PDQ� QR� �
$/��� 2LO�GLIIHUHQWLDO�SUHVVXUH�VZLWFK��� &LUFXLW��� � � � PDQ� FDQ�EH�VHW� �
$/��� 2LO�GLIIHUHQWLDO�SUHVVXUH�VZLWFK��� &LUFXLW��� � � � PDQ� FDQ�EH�VHW� �
$/��� &RPSUHVVRU���WKHUPDO�RYHUORDG� &RPS���� � � � PDQ� QR� �
$/��� &RPSUHVVRU���WKHUPDO�RYHUORDG� &RPS���� � � � PDQ� QR� �
$/��� &RPSUHVVRU���WKHUPDO�RYHUORDG� &RPS���� � � � PDQ� QR� +HUPHWLF�RQO\�
$/��� &RPSUHVVRU���WKHUPDO�RYHUORDG� &RPS���� � � � PDQ� QR� +HUPHWLF�RQO\�
$/��� )DQ���WKHUPDO�RYHUORDG� � � � � PDQ� QR� �
$/��� )DQ���WKHUPDO�RYHUORDG�� � � � � PDQ� QR� �
$/��� )DQ���WKHUPDO�RYHUORDG� � � � � PDQ� QR� �
$/��� +LJK�SUHVV��WUDQVGXFHU��� &LUFXLW��� � � � PDQ� QR� �
$/��� +LJK�SUHVV��WUDQVGXFHU��� &LUFXLW��� � � � 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�� �
$/��� 3XPS�PDLQWHQDQFH�� � � � � PDQ� � �
$/��� &RPSUHVVRU���PDLQWHQDQFH� � � � � PDQ��� � �
$/��� &RPSUHVVRU���PDLQWHQDQFH� � � � � PDQ�� � �
$/��� &RPSUHVVRU�PDLQWHQDQFH��� � � � � PDQ�� � �
$/��� &RPSUHVVRU�PDLQWHQDQFH��� � � � � PDQ�� � �
$/��� 8QLW���RIIOLQH� � � � � DXWR�� ���VHF�� �
$/��� 8QLW���RIIOLQH� � � � � DXWR�� ���VHF�� �
$/��� 8QLW���RIIOLQH� � � � � DXWR�� ���VHF�� �
$/��� 8QLW���RIIOLQH� � � � � DXWR�� ���VHF�� �
$/��� (YDSRUDWRU� IDQ� WKHUPDO�

RYHUORDG��
� � � � PDQ�� � �

$/��� ��N�FORFN�FDUG�IDXOW� � � � � PDQ�� � �
�
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��� S/$1�QHWZRUN�
$OO�WKH�GHYLFHV�FRQQHFWHG�WR�WKH�S/$1�QHWZRUN�DUH�LGHQWLILHG�E\�D�VSHFLILF�DGGUHVV���
$V�WHUPLQDOV�DQG�S&2�ERDUGV�XVH�WKH�VDPH�W\SH�RI�DGGUHVV�VHWWLQJ��WHUPLQDOV�DQG�S&2�ERDUGV�FDQQRW�KDYH�WKH�VDPH�LGHQWLILHU��
,Q�JHQHUDO��WKH�DGGUHVVHV�RI�WKH�ERDUGV�DQG�WHUPLQDOV�FDQ�EH�EHWZHHQ���DQG�����
)RU�VSHFLDO�DSSOLFDWLRQV��VHH�WKH�DGGUHVV�VHWWLQJV�VKRZQ�LQ�WKH�SDUDJUDSK�³6HWWLQJ�WKH�V\VWHP�DGGUHVVHV´��
�
7KH�DGGUHVV�RI�WKH�WHUPLQDOV�LV�VHW�XVLQJ�WKH�GLS�VZLWFKHV�DW�WKH�UHDU��ZKLOH�WKH�S&2�ERDUGV�UHTXLUH�WKH�RSWLRQDO�QHWZRUN�FDUG��

���� ,�2�ERDUG�DGGUHVVHV�
2SWLRQDO�QHWZRUN�FDUG��3&2$'5�������3&2&/.0(0���
�
7KHUH�DUH�WZR�YHUVLRQV�RI�WKH�RSWLRQDO�QHWZRUN�FDUG��
GLS�VZLWFKHV�DQG�/('V� � � &RGH��3&2$'5�����
GLS�VZLWFKHV��/('V�DQG�FORFN�FDOHQGDU� � &RGH��3&2&/.0(0��
�
7KLV�FDUG�LV�UHTXLUHG�IRU�WKH�RSHUDWLRQ�RI�WKH�S&2�ERDUGV�LQ�D�ORFDO�QHWZRUN��
:LWKRXW�WKLV�FDUG��WKH�XQLW�FDQQRW�EH�FRQWUROOHG�DQG�WKHUH�ZLOO�EH�QR�H[FKDQJH�RI�LQIRUPDWLRQ�EHWZHHQ�WKH�S&2�ERDUGV�LQVWDOOHG�
7KLV�FDUG�LV�HVVHQWLDO�IRU�WKH�RSHUDWLRQ�RI�WKH�VRIWZDUH��HYHQ�LI�RQO\�RQH�S&2�,�2�ERDUG�LV�XVHG��
�
7KH�IROORZLQJ�WDEOH�VKRZV�WKH�FRQILJXUDWLRQ�RI�WKH�GLS�VZLWFKHV�IRU�S/$1�DGGUHVVHV�IURP���WR�����
�

$GU� 6Z�� 6Z�� 6Z�� 6Z�� 6Z��
�� 21� 2II� 2II� RII� RII�
�� RII� 21� 2II� RII� RII�
�� 21� 21� 2II� RII� RII�
�� RII� 2II� 21� RII� RII�
�� 21� 2II� 21� RII� RII�
�� RII� 21� 21� RII� RII�
�� 21� 21� 21� RII� RII�
�� RII� 2II� 2II� 21� RII�
�� 21� 2II� 2II� 21� RII�
��� RII� 21� 2II� 21� RII�
��� 21� 21� 2II� 21� RII�
��� RII� 2II� 21� 21� RII�
��� 21� 2II� 21� 21� RII�
��� RII� 21� 21� 21� RII�
��� 21� 21� 21� 21� RII�
��� RII� 2II� 2II� RII� 21�

�
�

Sw1
Sw2
Sw3
Sw4
Sw5

OnOff R G V

�
�
�
,Q�WKH�VWDQGDUG�PRGXODU�FKLOOHU�DSSOLFDWLRQ��(367'B0&+$��WKH�DGGUHVVHV�RI�WKH�S&2�XQLWV�DUH��
�
�
�
�
�
�
�

8QLW�QR��� 8QLW�QR��� 8QLW�QR��� 8QLW�QR���

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

1 2 3 4 5 

On 

Off 
6 7 8 

Conn.  
local ne t 

Conn.  
printe r 

Microprocessor 

Dip-
switch 

�
�
7KH�DGGUHVV�RI�WKH�WHUPLQDOV�LV�VHWV�XVLQJ�WKH�GLS�VZLWFKHV�DW�WKH�UHDU���
7KH�DGGUHVV�FDQ�EH�VHW�LQ�WKH�UDQJH�IURP�������XVLQJ�GLS�VZLWFKHV������
7KH�YDOXH�RI�WKH�DGGUHVV�LV�GHULYHG�DV�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH��DOVR�VHH�WKH�SUHYLRXV�SDUDJUDSK���
�

� 6Z�� 6Z�� 6Z�� 6Z�� 6Z�� 6Z��
6WDWXV�2))� 21� 2))� 21� 2))� 21� 2))� 21� 2))� 21� 2))�21�
3� �� �� �� �� �� ��� �� �� �� ��� �� ���

$GGU 3�6Z���3�6Z���3�6Z���3�6Z���3�6Z���3�6Z��� �
�
7KH�DGGUHVV�RI�WKH�VKDUHG�WHUPLQDO�IRU�WKH���S&2�XQLWV�PXVW�EH�JUHDWHU�RU�HTXDO�WKDQ���
�
�
�

���� 7HUPLQDO�PDQDJHPHQW�
• (DFK� S&2� ERDUG�� 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��

3ULYDWH� D�WHUPLQDO�LV�SULYDWH�LI�LW�RQO\�VKRZV�WKH�RXWSXW�RI�RQH�,�2�ERDUG���
6KDUHG� D�WHUPLQDO�LV�VKDUHG�LI��DXWRPDWLFDOO\�RU�XVLQJ�WKH�NH\SDG��LW�FDQ�EH�VZLWFKHG�EHWZHHQ�WKH�RXWSXW�RI�PRUH�WKDQ�RQH�ERDUG��

• (DFK�S&2�FRQVWDQWO\�XSGDWHV�WKH�GLVSOD\�RI� WKH�SULYDWH� WHUPLQDOV��VKDUHG�WHUPLQDOV��RQ�WKH�RWKHU�KDQG��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 

PcO 

PcO 

PcO 

PcO 

Privat
o 

Privat
o 

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��WKDW�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���
�

8QLW�WHUPLQDO�
�QR������������

 

Dip-switches for address 
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���� 7HUPLQDO�FRQILJXUDWLRQ�SURFHGXUH�
7KH�ILUVW�RSHUDWLRQ�WR�EH�SHUIRUPHG��ZKHQ�VWDUWLQJ�D�S/$1�QHWZRUN�IRU�WKH�ILUVW�WLPH�RU�UHSODFLQJ�DQ�,�2�ERDUG��LV�WR�DFWLYDWH�WKH�WHUPLQDO�FRQILJXUDWLRQ�
SURFHGXUH��
�
• 7R�VWDUW�WKH�SURFHGXUH��FKHFN�WKDW�WKDW�WKH�DGGUHVV�RI�HDFK�S&2�ERDUG�DQG�WHUPLQDO�LV�VHW�FRUUHFWO\��DV�HVWDEOLVKHG�GXULQJ�WKH�GHVLJQ�RI�WKH�

QHWZRUN��
,W�VKRXOG�EH�UHPHPEHUHG�WKDW�WKH�DGGUHVV�VHW�LV�UHFHLYHG�RQO\�ZKHQ�WKH�GHYLFH�LV�UHVHW��
,W�LV�JRRG�SUDFWLFH�WR�SHUIRUP�D�JOREDO�UHVHW�IRU�WKH�GHYLFHV�LQ�WKH�QHWZRUN�LQ�WKH�HYHQW�ZKHUH��GXULQJ�FRQILJXUDWLRQ��PRUH�WKDQ�RQH�ERDUG�KDV�WKH�
VDPH�DGGUHVV��

• 7KH�FRQILJXUDWLRQ�SURFHGXUH�PXVW�EH�UXQ�IRU�HDFK�S&2�ERDUG�DQG�PXVW�LQYROYH�DOO�WKH�WHUPLQDOV�LQ�WKH�QHWZRUN��7KH�SURFHGXUH�FDQ�EH�VWDUWHG�IURP�
DQ\�WHUPLQDO��DQG�WKLV�FDQ�DOVR�EH�WHPSRUDULO\�FRQQHFWHG�IRU�WKH�SXUSRVH�RI�SHUIRUPLQJ�WKH�FRQILJXUDWLRQ�RSHUDWLRQV��DQG�WKHQ�UHPRYHG�DW�WKH�HQG�RI�
WKH�SURFHGXUH��

• 7KH�IROORZLQJ�RSHUDWLRQV�PXVW�EH�SHUIRUPHG��
�
�
������ 6WHS����VHOHFW�WKH�S&2�ERDUG�

�
• 7KH� SURFHGXUH� LV� DFWLYDWHG� E\� SUHVVLQJ� EXWWRQV� ������ WRJHWKHU� IRU� DW� OHDVW� �� VHFV�� �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�DQ�/&'��WKH�IROORZLQJ�VFUHHQ�LV�GLVSOD\HG��
�

Terminal  Adr: nn 
I/O Board Adr: 12 
 
 

�

• 7KH�ILHOG�³7HUPLQDO�$GU´��DOZD\V�UHSUHVHQWV�WKH�DGGUHVV�RI�WKH�WHUPLQDO�EHLQJ�RSHUDWHG�RQ��
• 7KH�ILHOG�³,�2�%RDUG�$GU´�LQLWLDOO\�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�³²³�LV�GLVSOD\HG���
8VH�WKH�DUURZ�EXWWRQV�WR�PRGLI\�WKH�VHWWLQJ�DQG�IRUFH�FRQQHFWLRQ�WR�D�GLIIHUHQW�S&2�ERDUG��
7KH�YDOXHV�GLVSOD\HG�GXULQJ�WKH�VHOHFWLRQ�DUH�WKH�DGGUHVVHV�RI�WKH�S&2�ERDUGV�ZKLFK�DUH�HIIHFWLYHO\�FRQQHFWHG�WR�WKH�QHWZRUN��LI�QR�S&2�LV�DFWLYH��
WKH�YDOXH��³²³�FDQQRW�EH�FKDQJHG���

• 3UHVVLQJ�WKH�³(QWHU´�EXWWRQ�H[LWV�WKH�ILUVW�SKDVH�RI�WKH�DGGUHVV�VHWWLQJ�SURFHGXUH��DQG�HQWHUV�WKH�DFWXDO�WHUPLQDO�FRQILJXUDWLRQ�VFUHHQ��
• ,I�WKH�WHUPLQDO�UHPDLQV�LQDFWLYH��QR�EXWWRQ�LV�SUHVVHG��IRU�PRUH�WKDQ����VHFRQGV��WKH�FRQILJXUDWLRQ�SURFHGXUH�LV�DXWRPDWLFDOO\�HQGHG��
�
������ 6WHS����VHOHFW�DVVRFLDWHG�WHUPLQDOV�

)RU�/&'�GLVSOD\V��WKH�VFUHHQV�GLVSOD\HG�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� ³(QWHU´� EXWWRQ� PRYHV� WKH� FXUVRU� IURP� RQH� ILHOG� WR� WKH� QH[W�� ZKLOH� WKH� DUURZ� EXWWRQV� FKDQJH� WKH� FXUUHQW� YDOXH� RI� WKH� ILHOG���

7KH�WH[W�3����LQGLFDWHV�WKH�DGGUHVV�RI�WKH�VHOHFWHG�ERDUG��LQ�WKH�DERYH�H[DPSOH��LW�LQGLFDWHV�WKDW�WKH�,�2�ERDUG�ZLWK�DGGUHVV����KDV�EHHQ�VHOHFWHG��
• 7R�H[LW�WKH�FRQILJXUDWLRQ�SURFHGXUH�DQG�VDYH�WKH�YDOXHV��VHOHFW�WKH�ILHOG�´2N�"�1R´�DQG�XVLQJ�WKH�FXUVRU�EXWWRQV��EULQJ�XS�WKH�PHVVDJH�³<HV´��WKHQ�

SUHVV� ³(QWHU´��
7R�H[LW�ZLWKRXW�VDYLQJ��ZDLW����VHFV�ZLWKRXW�SUHVVLQJ�DQ\�EXWWRQ��
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������ 'LVSOD\�WHUPLQDO�FRQQHFWLRQ�VWDWXV�

• ,I�WKH�WHUPLQDO�GHWHFWV�WKH�LQDFWLYLW\�RI�WKH�S&2�ERDUG�EHLQJ�GLVSOD\HG��LW�FDQFHOV�WKH�GLVSOD\�DQG�WKHQ�VKRZV�WKH�PHVVDJH��
�

I/O Board xx fault 
 
 
 

�
• ,I�WKH�WHUPLQDO�GRHV�QRW�UHFHLYH�WKH�QHWZRUN�V\QFKURQLVDWLRQ�PHVVDJH��WRNHQ��IRU�PRUH�WKDQ����VHFRQGV��LW�FDQFHOV�WKH�GLVSOD\�DQG�WKHQ�VKRZV�WKH�

PHVVDJH��
�

NO LINK 
 
 
 

�
,Q�WKLV�VLWXDWLRQ��WKH�JUHHQ�/('�RQ�WKH�RSWLRQDO�QHWZRUN�FDUG��LQVWDOOHG�RQ�HDFK�S&2�ERDUG��JRHV�RII��
�
������ 'LVSOD\�QHWZRUN�VWDWXV��1HW67$7��

7KH�SURJUDP� LQFOXGHV�D�SURFHGXUH��ZKLFK�FDQ�EH�DFWLYDWHG�RQO\� LQ� WKH�/&'�YHUVLRQ�� IRU� WKH� UHDO� WLPH�GLVSOD\�RI� WKH�VWDWXV�DQG� WKH� W\SH�RI�FXUUHQWO\�
FRQQHFWHG�SHULSKHUDOV��
7KLV�SURFHGXUH�LV�DFWLYDWHG�E\�SUHVVLQJ�EXWWRQV�������WRJHWKHU��RU�DOWHUQDWLYHO\�8S�'RZQ�(QWHU��IRU�DW�OHDVW����VHFRQGV��DIWHU�WKH�ILUVW���VHFRQGV��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� WKH�7� LQGLFDWHV� WKH� DGGUHVV� RI� WKH� WHUPLQDO� WKDW� WKH� SURFHGXUH� LV� EHLQJ� DFWLYDWHG� RQ�� 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����DQG���WHUPLQDOV�ZLWK�DGGUHVVHV�������DQG�����
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��� �8VHU�,QWHUIDFH�
�

���� 7DEOH�RI�3DUDPHWHUV�
�
QR� 'HVFULSWLRQ� OHYHO� 0DVWHU���

6ODYH�
GHIDXOW� OLPLWV�

 Manufacturer parameters     
1 Configuration (see tables of inputs/outputs) Manufacturer Mst/slv 16 0..23 
2 Total number of compressors Manufacturer Mst/slv 1 1..8 
3 Number of local compressors Manufacturer Mst/slv 1 1..4 
4 Number of capacity stages per compressor Manufacturer Mst/slv 3 1..3 
5 Enable serious, evaporator flow switch and condenser alarms Manufacturer Mst/slv y y/n 
6 Enable probe B1 Manufacturer Mst/slv y y/n 
7 Enable probe B2 Manufacturer Mst/slv y y/n 
8 Enable probe B3 Manufacturer Mst/slv y y/n 
9 Enable probe B4 Manufacturer Mst/slv n y/n 
10 Enable probe B5 Manufacturer Mst/slv y y/n 
11 Enable probe B6 Manufacturer Mst/slv n y/n 
12 Enable probe B7 Manufacturer Mst/slv y y/n 
13 Enable probe B8 Manufacturer Mst/slv n y/n 
14 Start scale high pressure probes (4mA) Manufacturer Mst/slv 0  
15 Start scale low pressure probes (20mA) Manufacturer Mst/slv 30  
16 Enable tandem compressors Manufacturer Mst/slv n  
17 Enable compressor rotation (FIFO logic) Manufacturer Mst y  
18 Enable 32k clock card Manufacturer Mst/slv n  
19 Enable Pump-down Manufacturer Mst/slv n  
20 Maximum pump-down time Manufacturer Mst/slv 60  
21 Capacity control activation delay time Manufacturer Mst 1  
22 Capacity-control relay logic Manufacturer Mst N.C.  
23 Minimum compressor on time Manufacturer Mst 60 0..9999 
24 Minimum compressor off time Manufacturer Mst 360 0..9999 
25 Time between starts of different compressors  Manufacturer Mst 10 0..9999 
26 Time between two starts of same compressor Manufacturer Mst 450 0..9999 
27 Enable condenser control 

no 
pressure 
temperature 

Manufacturer Mst/slv pressure  

28 Type of condenser control 
stepped 
inverter 

Manufacturer Mst/slv inverter  

29 Number of condenser fans in the circuit Manufacturer Mst/slv 1  
30 Type of condenser 

single 
separate 

Manufacturer Mst/slv   

31 Condenser control set point Manufacturer Mst/slv 14  
32 Condenser control differential Manufacturer Mst/slv 2  
33 Voltage in volts at maximum inverter speed  Manufacturer Mst/slv 10V  
34 Voltage in volts at minimum inverter speed Manufacturer Mst/slv 0V  
35 Inverter speed-up time Manufacturer Mst/slv 10  
36 Enable high pressure prevention threshold Manufacturer Mst/slv y  
37 High pressure prevention set point Manufacturer Mst/slv 20  
38 High pressure prevention differential Manufacturer Mst/slv 2  
39 High pressure alarm set point Manufacturer Mst/slv 21  
40 High pressure alarm differential Manufacturer Mst/slv 2  
41 Low pressure alarm delay at start  Manufacturer Mst/slv 40  
42 Low pressure alarm when stable  Manufacturer Mst/slv 0  
44 Oil differential alarm delay at start  Manufacturer Mst/slv 120  
45 Oil differential alarm delay when stable Manufacturer Mst/slv 10  
46 Antifreeze alarm set point Manufacturer Mst/slv 3  
47 Antifreeze alarm differential Manufacturer Mst/slv 1  
48 Antifreeze heater activation set point Manufacturer Mst/slv 5  
49 Antifreeze heater differential Manufacturer Mst/slv 1  
50 Evaporator flow switch alarm delay at start  Manufacturer Mst 15  
51 Evaporator flow switch alarm delay when stable Manufacturer Mst 3  
52 Condenser flow switch alarm delay at start Manufacturer Mst 15  
53 Condenser flow switch alarm delay when stable Manufacturer Mst 3  
54 Type of freecooling valve 

on/off 
modulating 0/10 V. 

Manufacturer Mst 0/10V  

55 Reverse cycle valve logic Manufacturer Mst/slv N.O.  
56 Defrost probe configuration 

pressure switches 
temperature 
pressure 

Manufacturer Mst/slv temp.  

57 Global defrost configuration 
independent 
simultaneous 
separate 

Manufacturer Mst/slv simult.  

58 Local defrost configuration 
simultaneous 
separate 

Manufacturer Mst/slv simult.  

59 Set new manufacturer password Manufacturer Mst/slv 1234  
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QR� 'HVFULSWLRQ� OHYHO� 0DVWHU���
6ODYH�

GHIDXOW� OLPLWV�

60 pCO board ID number in pLAN network manufacturer Mst/slv 1 ½00 
61 plan communication speed manufacturer Mst/slv 4 0/4 
62 Select cooling / heating from supervisor manufacturer Mst/slv n y/n 
63 On/Off from supervisor manufacturer Mst/slv n y/n 
 User parameters      
64 Cooling set point upper limit User Mst 7  
65 Cooling set point lower limit User Mst 17  
66 Heating set point upper limit User Mst 40  
67 Heating set point lower limit User Mst 50  
68 Temperature control band  User Mst 3  
69 Select control probe: 

water inlet (P/PI) 
water outlet (dead zone) 

User Mst inlet  

70 Type of inlet control 
proportional 
proportional + integral 

User Mst Prop.  

71 Integration time (for PI inlet control) User Mst 600  
72 Step activation time with outlet control User Mst 20  
73 Step deactivation time with outlet control User Mst 10  
74 Cooling threshold to force off steps with outlet control  

(chiller operation, avoid antifreeze alarm) 
User Mst 10  

75 Heating threshold to force off steps with outlet control  
(heat pump operation) 

User Mst 47  

76 Enable control with outside set point User Mst n  
77 Minimum set point modification (0 Volt) User Mst 0  
78 Maximum set point modification (1 Volt) User Mst 5  
79 Minimum time between pump/fan activation and compressor start User Mst 5  
80 Pump/fan stop delay User Mst 5  
81 Enable on/off from digital input User Mst n  
82 Enable cooling/heating from digital input User Mst n  
83 Temperature delta for freecooling activation User Mst 2  
84 Temperature differential for fan control in freecooling User Mst 3  
85 Minimum time between defrosts User Mst/slv 1800 1.9999 
86 Maximum defrost time User Mst/slv 300 1.9999 
87 Start defrost threshold User Mst/slv 2 -99/99 
88 End defrost threshold User Mst/slv 12 -99/99 
89 Force compressors off at start and end defrost User Mst/slv 0 0/999 
90 Reverse cycle delay User Mst/slv 10 0/999 
91 Set new user password User Mst/slv 1234  
 Maintenance parameters     
92 Set compressor 1 maintenance hours maintenance Mst/slv 10000 0/99999 
93 Set compressor 2 maintenance hours maintenance Mst/slv 10000 0/99999 
94 Set compressor 3 maintenance hours maintenance Mst/slv 10000 0/99999 
95 Set compressor 4 maintenance hours maintenance Mst/slv 10000 0/99999 
96 Set unit maintenance hours  maintenance Mst/slv 20000 0/99999 
97 Enable filter for protection against electromagnetic 

disturbance 
maintenance Mst/slv n  

98 Filter delay on analogue inputs maintenance Mst/slv 5  
99 Filter delay on digital inputs maintenance Mst/slv 1  
100 Probe calibration B1 maintenance Mst/slv 0 -9/9 
101 Probe calibration B2 maintenance Mst/slv 0 -9/9 
102 Probe calibration B3 maintenance Mst/slv 0 -9/9 
103 Probe calibration B4 maintenance Mst/slv 0 -9/9 
104 Probe calibration B5 maintenance Mst/slv 0 -9/9 
105 Probe calibration B6 maintenance Mst/slv 0 -9/9 
106 Probe calibration B7 maintenance Mst/slv 0 -9/9 
107 Probe calibration B8 maintenance Mst/slv 0 -9/9 
108 Enable compressor no.1 maintenance Mst y  
109 Enable compressor no.2 maintenance Mst y  
110 Enable compressor no.3 maintenance Mst y  
111 Enable compressor no.4 maintenance Mst y  
112 Enable compressor no.5 maintenance Mst y  
113 Enable compressor no.6 maintenance Mst y  
114 Enable compressor no.7 maintenance Mst y  
115 Enable compressor no.8 maintenance Mst y  
116 Set other maintenance password maintenance Mst/slv 1234  
 Set point parameters     
117 Cooling control set point  set point Mst 12  
118 Heating control set point  set point Mst 45  
119 Recovery control set point  set point Mst 45  
120 Recovery control band  set point Mst 3  
121 Priority Utility/Recovery set point Mst utility  
 Clock parameters     
122 Control hours clock Mst/slv  0/23 
123 Control minutes clock Mst/slv  0/59 
124 Control day clock Mst/slv  0/31 
125 Control month clock Mst/slv  0/12 
126 Control year clock Mst/slv  0/99 



6WDQGDUG�PRGXODU�FKLOOHU�S&2�

&RG�������������UHO��������GDWH���������� ��

���� 7HUPLQDO�NH\SDG�GLVSOD\��IURQW�YLHZ�
�

PHQX ,�2 VHW SURJ

LQIR
"

RQ�RII DODUP HQWHU

�
�
7KH�ILJXUH�EHORZ�VKRZV�WKH�WHUPLQDO�ZLWK�WKH�IURQW�GRRU�RSHQ���
,W� LV� ILWWHG�ZLWK�D��� URZ�[����FROXPQ�/&'�GLVSOD\�� NH\SDG�DQG�/('V��DQG� LV�PDQDJHG�E\�D�PLFURSURFHVVRU� WR�DOORZ� WKH�SURJUDPPLQJ�RI� WKH�FRQWURO�
SDUDPHWHUV��VHWSRLQW��GLIIHUHQWLDO�EDQG��DODUP�WKUHVKROGV��DQG�EDVLF�RSHUDWLRQ�E\�WKH�XVHU��
7KH�WHUPLQDO�FDQ�EH�XVHG�WR�SHUIRUP�WKH�IROORZLQJ�RSHUDWLRQV��
��WKH�LQLWLDO�FRQILJXUDWLRQ�RI�WKH�PDFKLQH�
��WKH�VHWWLQJ�RI�WKH�IXQGDPHQWDO�RSHUDWLQJ�SDUDPHWHUV�ZKHQ�UXQQLQJ�
��WKH�GLVSOD\�DQG�DXGLEOH�VLJQDO��E\�EX]]HU��RI�WKH�DODUP�HYHQWV��
��WKH�GLVSOD\�RI�DOO�WKH�YDOXHV�PHDVXUHG�
�
7KH�WHUPLQDO�DQG�S&2�ERDUG�DUH�FRQQHFWHG�XVLQJ�D���OHDG�WHOHSKRQH�FDEOH��
7KH�WHUPLQDO�GRHV�QRW�KDYH�WR�EH�FRQQHFWHG�WR�WKH�PDLQ�ERDUG�IRU�WKH�QRUPDO�RSHUDWLRQ�RI�WKH�FRQWUROOHU���
�

���� 8VLQJ�WKH�EXWWRQV�
�

PHQX ,�2 VHW SURJ

LQIR
"

RQ�RII DODUP HQWHU

�
�

PHQX

$FFHVVHV�WKH�VFUHHQ�WKDW�GLVSOD\V�WKH�PDLQ�YDOXHV�DQG�PDFKLQH�VWDWXV�
�
�

$FFHVVHV�WKH�YDOXHV�FRUUHVSRQGLQJ�WR�WKH�PDLQWHQDQFH�RI�WKH�GHYLFHV��RSHUDWLQJ�KRXUV�RI�WKH�GHYLFH�DQG�UHVHW�KRXU�FRXQWHU��DODUP�ORJ��
PDQXDO�RSHUDWLRQ�SURFHGXUH��
�
�

1RW�IHDWXUHG�
�
�

,�2

$FFHVVHV�WKH�VFUHHQ�WKDW�GLVSOD\V�WKH�VWDWXV�RI�WKH�GLJLWDO�DQG�DQDORJXH�LQSXWV�DQG�RXWSXWV�
�
�

$FFHVVHV�WKH�VFUHHQ�IRU�VHWWLQJ�WKH�FORFN��LI�WKH�FORFN�FDUG�LV�ILWWHG��
�
�
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VHW

$FFHVVHV�WKH�VFUHHQ�IRU�GLVSOD\LQJ�VHWWLQJ�WKH�FRQWURO�VHW�SRLQW�
�
�

SURJ

$FFHVVHV�WKH�VFUHHQV�IRU�VHWWLQJ�WKH�XVHU�SDUDPHWHUV��WKUHVKROGV��GHOD\V�HWF����
�
�

�
3UHVVLQJ�WKHVH�EXWWRQV�DW� WKH�VDPH�WLPH�HQWHUV� WKH�PDFKLQH�FRQILJXUDWLRQ�PRGH��QXPEHU�RI�GHYLFHV�FRQQHFWHG�WR�
WKH�S&2��VHWWLQJ�WKH�HQG�VFDOH��HWF����
�

�
�

LQIR

"

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

���� /('V�
�
7KH�/('V�WR�WKH�VLGH�RI�HDFK�EXWWRQ�OLJKW�XS�ZKHQ�WKH�FRUUHVSRQGLQJ�IXQFWLRQ�LV�DFWLYDWHG��
�

�

RQ�RII

� �
DODUP

� ��� � �
HQWHU

�

)LJXUH���

5HIHUHQFHV�)LJ����
��� RQ�RII�EXWWRQ��VZLWFKHV�WKH�XQLW�RQ�DQG�RII��7KH�JUHHQ�/('�WKDW�RQ�WKH�EXWWRQ�LQGLFDWHV�WKH�VWDWXV�RI�WKH�XQLW�
��� DODUP� EXWWRQ�� XVHG� WR� GLVSOD\� DQG�PDQXDOO\� UHVHW� WKH� DODUPV� DQG� WR� VLOHQFH� WKH� EX]]HU�� ,I� WKH� EXWWRQ� LV� RQ� �UHG��� DW� OHDVW� RQH� DODUP�KDV� EHHQ�

DFWLYDWHG��
3UHVVLQJ�WKH�EXWWRQ�RQFH�VLOHQFHV�WKH�EX]]HU�DQG�GLVSOD\V�WKH�VFUHHQ�FRUUHVSRQGLQJ�WR�WKH�DFWLYH�DODUP��
3UHVVLQJ�LW�D�VHFRQG�WLPH�UHVHWV�WKH�DODUP�VLJQDO��
��� XS�DUURZ��XVHG�WR�VHW�WKH�YDOXHV�RI�WKH�FRQWURO�SDUDPHWHUV�DQG�PRYH�EHWZHHQ�WKH�VFUHHQV�QRW�EDFN�OLW���
��� GRZQ�DUURZ��XVHG�WR�VHW�WKH�YDOXHV�RI�WKH�FRQWURO�SDUDPHWHUV�DQG�PRYH�EHWZHHQ�WKH�VFUHHQV��QRW�EDFN�OLW���
5.  HQWHU�EXWWRQ��XVHG�WR�PRYH�WKH�FXUVRU�LQVLGH�WKH�VFUHHQV�DQG�WR�VDYH�WKH�YDOXHV�RI�WKH�VHW�SDUDPHWHUV��7KH�EXWWRQ�LV�FRQVWDQWO\�EDFN�OLW��\HOORZ��WR�

LQGLFDWH�WKDW�WKH�XQLW�LV�SRZHUHG��

���� 'LVSOD\�
$���URZ�x����FROXPQ�/&'�GLVSOD\�LV�XVHG��
7KH�YDOXHV�DQG�WKH�LQIRUPDWLRQ�UHODWLQJ�WR�WKH�RSHUDWLRQ�RI�WKH�XQLW�DUH�VKRZQ�RQ�VSHFLILF�VFUHHQV��
7R�PRYH�DURXQG�WKH�VFUHHQV��XVH�WKH�EXWWRQV�RQ�WKH�WHUPLQDO��DV�IROORZV���
������ 0RYLQJ�LQVLGH�WKH�VFUHHQV�
 
+--------------------+ 
|x         Riga0     | 
|Home      Riga1     | 
|          Riga2     | 
|          Riga3     | 
+--------------------+ 
 
,I� WKH� FXUVRU� LV� LQ� WKH� WRS� OHIW� FRUQHU� �+RPH��� SUHVVLQJ� WKH�83�'2:1�EXWWRQV� DFFHVVHV� WKH� IROORZLQJ� VFUHHQV� LQ� WKH� VHOHFWHG� EUDQFK�� ,I� WKH� VFUHHQ�
FRQWDLQV�ILHOGV�IRU�VHWWLQJ�YDOXHV��WKHQ�SUHVVLQJ�WKH�(17(5�EXWWRQ�PRYHV�WKH�FXUVRU�WR�WKHVH�ILHOGV��,Q�WKH�ILHOG�WKH�YDOXHV�FDQ�EH�VHW��ZLWKLQ�WKH�DOORZHG�
OLPLWV��E\�SUHVVLQJ�WKH�83�'2:1�EXWWRQV��2QFH�WKH�GHVLUHG�YDOXH�KDV�EHHQ�HQWHUHG��SUHVV�WKH�(17(5�EXWWRQ�DJDLQ�WR�VDYH�WKH�YDOXH��
�

PHQX SURJ�
�
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���6XSHUYLVRU�
�

7KH�IROORZLQJ�LV�D�OLVW�RI�WKH�YDULDEOHV�WKDW�DUH�PDQDJHG�E\�WKH�VXSHUYLVRU��
 
'LUHFWLRQ� 7\SH� ,QGH[� 9DULDEOH�QDPH� 'HVFULSWLRQ�

OUT D 1 SYSON_S Unit On/Off. On the master starts all the connected units. On each 
single slave, enables the unit to start. 

OUT D 10 DOUT_1 Digital output 1 
OUT D 11 DOUT_2 Digital output 2 
OUT D 12 DOUT_3 Digital output 3 
OUT D 13 DOUT_4 Digital output 4 
OUT D 14 DOUT_5 Digital output 5 
OUT D 15 DOUT_6 Digital output 6 
OUT D 16 DOUT_7 Digital output 7 
OUT D 17 DOUT_8 Digital output 8 
OUT D 18 DOUT_9 Digital output 9 
OUT D 19 DOUT_10 Digital output 10 
OUT D 20 DOUT_11 Digital output 11 
OUT D 21 DOUT_12 Digital output 12 
OUT D 22 DOUT_13 Digital output 13 
OUT D 28 master Indicates if the unit is the MASTER 
OUT D 29 slave Indicates if the unit is a SLAVE 
OUT D 40 Main_Pump Main pump (or Main fan) 
OUT D 41 Cond_Pump Condenser pump 
IN/OUT D 42 SuperV_OnOff On/Off from supervisor 
IN/OUT D 44 Sum_Win_Sup Select chiller/HP mode from supervisor 
OUT D 46 En_Freecooling Enable freecooling based on configuration 
OUT D 47 En_AA_Unit AIR/AIR unit selected: 0=Main_Pump, 1=Main_Fun 
OUT D 48 En_WW_Unit WATER/WATER unit selected: enable condenser pump 
OUT D 49 Sum_Win_Sel Digital input for selecting chiller / HP mode 
OUT D 50 En_Sum_Win Enable digital input for selecting chiller / HP mode 
OUT D 51 Cooling_Heating Operating mode: 0=chiller, 1=heat pump 
IN/OUT D 53 Cond_Config Select type of condenser: 0=single, 1=double 
IN/OUT D 56 Inverter_Steps Select operation, inverter or stepped: 

0 = inverter; 1 = stepped 
OUT D 57 Inverter Operating mode selected: 

1 = inverter; 0 = stepped 
IN/OUT D 58 FC_Valve_Type Select type of freecooling valve: On / Off 
OUT D 59 Not_FC_Vlv_Type Select type of freecooling valve: 0 / 10V 
IN/OUT D 60 Unloads_Logic Select capacity control logic: 0=normally closed, 1=normally open 
IN/OUT D 61 Valve4way_Logic Select 4-way valve logic: 0=normally closed, 1=normally open 
IN/OUT D 30 En_B1 Enable probe B1 
IN/OUT D 31 En_B2 Enable probe B2 
IN/OUT D 32 En_B3 Enable probe B3 
IN/OUT D 33 En_B4 Enable probe B4 
IN/OUT D 34 En_B5 Enable probe B5 
IN/OUT D 35 En_B6 Enable probe B6 
IN/OUT D 36 En_B7 Enable probe B7 
IN/OUT D 37 En_B8 Enable probe B8 
OUT D 70 GLB_AL General alarm 
OUT D 71 MAN_FREEZE Antifreeze alarm 
OUT D 72 mAL_OV1 Compressor 1 thermal overload 
OUT D 73 mAL_OV2 Compressor 2 thermal overload 
OUT D 74 mAL_OV3 Compressor 3 thermal overload 
OUT D 75 mAL_OV4 Compressor 4 thermal overload 
OUT D 76 mAL_CFLOW Condenser flow switch alarm 
OUT D 77 mAL_EFLOW Evaporator flow switch alarm 
OUT D 78 mAL_HP1 High pressure alarm circuit 1 (pressure switch) 
OUT D 79 mAL_HP2 High pressure alarm circuit 2 (pressure switch) 
OUT D 80 mAL_OD1 Oil differential alarm circuit 1 
OUT D 81 mAL_OD2 Oil differential alarm circuit 2 
OUT D 82 mAL_LP1 Low pressure alarm circuit 1 
OUT D 83 mAL_LP2 Low pressure alarm circuit 2 
OUT D 84 mAL_HPT1 High pressure transducer alarm 1 
OUT D 85 mAL_HPT2 High pressure transducer alarm 2 
OUT D 86 mAL_SERIOUS Serious alarm from digital input 
OUT D 87 mAL_F1_OVERLOAD Condenser fan 1 thermal overload alarm 
OUT D 88 mAL_F2_OVERLOAD Condenser fan 2 thermal overload alarm 
OUT D 89 mAL_F3_OVERLOAD Condenser fan 3 thermal overload alarm 
OUT D 90 mAL_FAN Main fan thermal overload alarm 
OUT D 91 mAL_CPUMP Condenser pump thermal overload alarm 
OUT D 92 mAL_PUMP Evaporator pump thermal overload alarm 
OUT D 93 mAL_UNIT1_OFFL Unit 1 disconnected alarm 
OUT D 94 mAL_UNIT2_OFFL Unit 2 disconnected alarm 
OUT D 95 mAL_UNIT3_OFFL Unit 3 disconnected alarm 
OUT D 96 mAL_UNIT4_OFFL Unit 4 disconnected alarm 
OUT D 97 mAL_B1 Probe B1 broken or disconnected alarm 
OUT D 98 mAL_B2 Probe B2 broken or disconnected alarm 
OUT D 99 mAL_B3 Probe B3 broken or disconnected alarm 
OUT D 100 mAL_B4 Probe B4 broken or disconnected alarm 
OUT D 101 mAL_B5 Probe B5 broken or disconnected alarm 
OUT D 102 mAL_B6 Probe B6 broken or disconnected alarm 
OUT D 103 mAL_B7 Probe B7 broken or disconnected alarm 
OUT D 104 mAL_B8 Probe B8 broken or disconnected alarm 
OUT D 105 mAL_H_MAIN_PUMP Main pump or main fan maintenance alarm 
OUT D 106 mAL_H_COMP1 Compressor 1 maintenance alarm 
OUT D 107 mAL_H_COMP2 Compressor 2 maintenance alarm 
OUT D 108 mAL_H_COMP3 Compressor 3 maintenance alarm 
OUT D 109 mAL_H_COMP4 Compressor 4 maintenance alarm 
OUT D 110 mAL_CLOCK32 32k clock card broken or not connected alarm 
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'LUHFWLRQ� 7\SH� ,QGH[� 9DULDEOH�QDPH� 'HVFULSWLRQ�

OUT A 1 AIN_1 Analogue input 1 
OUT A 2 AIN_2 Analogue input 2 
OUT A 3 AIN_3 Analogue input 3 
OUT A 4 AIN_4 Analogue input 4 
OUT A 5 AIN_5 Analogue input 5 
OUT A 6 AIN_6 Analogue input 6 
OUT A 7 AIN_7 Analogue input 7 
OUT A 8 AIN_8 Analogue input 8 
OUT A 9 Analog_Out_1 Analogue output 1 
OUT A 10 Analog_Out_2 Analogue output 2 
IN/OUT A 11 S_Temp_Setpoint Cooling set point (evaporator set point) 
IN/OUT A 12 W_Temp_Setpoint Heating set point (condenser set point) 
IN/OUT A 13 Cond_Setpoint Condenser control set point 
OUT A 14 In_Temp_Setp Current set point  
 
 
'LUHFWLRQ� 7\SH� ,QGH[� 9DULDEOH�QDPH� 'HVFULSWLRQ�

OUT I 1  STEFA supervisor 
OUT I 2  STEFA supervisor 
OUT I 3  STEFA supervisor 
OUT I 4  STEFA supervisor 
OUT I 5  STEFA supervisor 
OUT I 6  STEFA supervisor 
OUT I 7  STEFA supervisor 
OUT I 8  STEFA supervisor 
OUT I 9  STEFA supervisor 
OUT I 10 CU_Remote_Ctrl Compressor remote control  
OUT I 11 Recover_Mode Recovery mode: 

1 = recovery-only 
2 = chiller 
3 = chiller + recovery 
4 = defrost 
5 = recovery-only 
6 = heat pump 

OUT I 12 Unit_Status Unit status: 
0 = unit active 
1 = off from alarm 
2 = off from supervisor 
3 = off from time bands 
4 = off from digital input (DIN3) 
5 = off local (keypad on terminal) 
6 = manual operation 

IN/OUT I 13 Cond_Fans_Mng Fan control: 
0 = none 
1 = pressure 
2 = temperature 

OUT I 20 X_H_Main_Pump Main pump operating hour count (high byte) 
OUT I 21 X_L_Main_Pump Main pump operating hour count (low byte) 
OUT I 22 X_H_Comp1 Compressor 1 operating hour count (high byte) 
OUT I 23 X_L_Comp1 Compressor 1 operating hour count (low byte) 
OUT I 24 X_H_Comp2 Compressor 2 operating hour count (high byte) 
OUT I 25 X_L_Comp2 Compressor 2 operating hour count (low byte) 
OUT I 26 X_H_Comp3 Compressor 3 operating hour count (high byte) 
OUT I 27 X_L_Comp3 Compressor 3 operating hour count (low byte) 
OUT I 28 X_H_Comp4 Compressor 4 operating hour count (high byte) 
OUT I 29 X_L_Comp4 Compressor 3 operating hour count (low byte) 
OUT I 30 Config_Unit Device configuration for all units: 

0 = CCCC 
1 = CPCP 
2 = CPPP 
[C = compressor; P = capacity stage] 

IN/OUT I 31 Config_Type Select unit type: 0 - 23 (see manual) 
OUT I 32 Ph_Circ_Type Type of circuit (physical) = 

0 = water / air 
1 = air /air 
2 = water / water 

IN/OUT I 33 N_Comps Total number of compressors on the machine 
IN/OUT I 34 Comps_x_Unit Number of compressors per unit (same for all units) 
IN/OUT I 35 N_Unloaders Number of capacity stages per compressor (same for all 

units) 
IN/OUT I 36 Cond_Fans Number of condenser fans (1-3 with single condenser, 1-2 

with double condenser) 
OUT I 37 Fan1_Speed_Reg Inverter speed circuit 1 
OUT I 38 Fan2_Speed_Reg Inverter speed circuit 2 
OUT I 39 Freecool_Valve Freecooling valve opening 

�
',5(&7,21� � � 7<3(��
�
,1�� 6XSHUYLVRU���!� S&2� '�� 'LJLWDO�
287�� 6XSHUYLVRU����� S&2� ,�� ,QWHJHU�
,1�287�� 6XSHUYLVRU���!� S&2� $�� $QDORJXH�
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M_MainMask  
+--------------------+ 
|00 00       00 00 00| 
|              00.0  | 
|              00.0  | 
|U:00 DEFROST        | 
+--------------------+ 
 
 
 

������� 6HW�EXWWRQ�
 
M_Setpoint5 
+--------------------+ 
|Summer setpoint     | 
|              00.0ßC| 
|Winter setpoint     | 
|              00.0ßC| 
+--------------------+ 
 
M_Setpoint10 
+--------------------+ 
|Actual setpoint     | 
|                    | 
|              00.0ßC| 
|                    | 
+--------------------+ 
 
M_Setpoint15 
+--------------------+ 
|Recover             | 
|Priority  EVAPORATOR| 
|Setpoint      00.0ßC| 
|Diff.         00.0ßC| 
+--------------------+ 
 
 
 

������� ,�2�EXWWRQ�
 
M_InOut5 
+--------------------+ 
|     CAREL srl      | 
| Brugine (PD) Italy | 
|  CODE: EPSTDEMCHA  | 
|Ver.4.112 13/02/2002| 
+--------------------+ 
 
M_InOut10 
+--------------------+ 
|Digital inputs   U: | 
|CCCCCCCCCCCC        | 
|Digital outputs     | 
|OOOOOOOOOOOOO       | 
+--------------------+ 
 
M_InOut15 
+--------------------+ 
|Analog inputs:   U: | 
|                    | 
|B1:           00.0ßC| 
|B2:           00.0ßC| 
+--------------------+ 
 
M_InOut20                                        
+--------------------+                           
|Analog inputs:   U: |                           
|                    |                           
|B3:           00.0ßC|                           
|B4:           00.0ßC|                           
+--------------------+                           
 
M_InOut25                                        
+--------------------+                           
|Analog inputs:   U: |                           
|                    |                           
|B5:           0000ßC|                           
|B6:           00.0ßC|                           
+--------------------+                           
 
M_InOut30                                        
+--------------------+                           
|Analog inputs:   U: |                           
|                    |                           
|B7:          00.0bar|                           
|B8:          00.0bar|                           
+--------------------+                           
 
M_InOut35                                        
+--------------------+                           
|Analog outputs   U: |                           
|                    |                           
|Y0:            00.0V|                           
|Y1:            00.0V|                           
+--------------------+ 

 

������� 0HQX�3URJ�
EXWWRQ�
 
M_Pw_User                                        
+--------------------+                           
|Insert              |                           
|user password       |                           
|                    |                           
|              0000  |                           
+--------------------+                           
 
M_Manuf5                                         
+--------------------+                           
|Unit config.     00 |                           
|WATER/AIR           |                           
|CHILLER             |                           
|SEMIERMETICS COMPS. |                           
+--------------------+                           
 
m_manuf07                                        
+--------------------+                           
|Evap./Condensator   |                           
|flow alarm and      |                           
|serious alarm       |                           
|Enable            N |                           
+--------------------+                           
 
M_Manuf10                                        
+--------------------+                           
|Probes enable    U: |                           
|B1: N  B2: N  B3: N |                           
|B4: N  B5: N  B6: N |                           
|B7: N  B8: N        |                           
+--------------------+                           
 
M_Manuf12                                        
+--------------------+                           
|Input type          |                           
|                    |                           
|Analog B5       0-1V|                           
|                    |                           
+--------------------+                           
 
M_Manuf15                                        
+--------------------+                           
|Pressure probe      |                           
|configuration       |                           
| 4mA        000.0bar|                           
|20mA        000.0bar|                           
+--------------------+                           
 
M_Manuf20                                        
+--------------------+                           
|Compressors config. |                           
|Total comp. n.   00 |                           
|Local comp. n.    0 |                           
|Unloads per comp. 0 |                           
+--------------------+                           
 
M_Manuf25                                        
+--------------------+                           
|Compressors config. |                           
|                    |                           
|PW time       000-ms|                           
|                  N |                           
+--------------------+                           
 
M_Manuf27                                        
+--------------------+                           
|Clock board 32k     |                           
|                    |                           
|Enable            N |                           
|                    |                           
+--------------------+                           
 
M_Manuf30                                        
+--------------------+                           
|Pump down config.   |                           
|                    |                           
|Enable            N |                           
|Maximum time    000s|                           
+--------------------+                           
 
M_Manuf35                                        
+--------------------+                           
|Unloaders config.   |                           
|                    |                           
|Delay time       00s|                           
|Logic           N.C.|                           
+--------------------+  
 
 M_Manuf40                                        
+--------------------+                           
|Minimum compressors |                           
|power-on time  0000s|                           
|Minimum compressors |                           
|power-off time 0000s|                           
+--------------------+                           

 
M_Manuf45                                        
+--------------------+                           
|Min time betw. diff.|                           
|comp start     0000s|                           
|Min time betw. same |                           
|comp starts    0000s|                           
+--------------------+                           
 
M_Manuf50                                        
+--------------------+                           
|Condensation        |                           
|                    |                           
|Enable        NONE  |                           
|Type        INV.    |                           
+--------------------+                           
 
M_Manuf55                                        
+--------------------+                           
|Condensation        |                           
|                    |                           
|Condensator   SINGLE|                           
|N.Fans             0|                           
+--------------------+                           
 
M_Manuf60                                        
+--------------------+                           
|Condensation        |                           
|                    |                           
|Setpoint    000.0---|                           
|Diff.       000.0---|                           
+--------------------+                           
 
M_Manuf70                                        
+--------------------+                           
|Inverter            |                           
|Max.speed      00.0V|                           
|Min.speed      00.0V|                           
|Speed up time   000s|                           
+--------------------+                           
 
M_Manuf80                                        
+--------------------+                           
|Prevent enable     N|                           
|Probe    PRESSURE   |                           
|Setpoint     00.0---|                           
|Diff.        00.0---|                           
+--------------------+                           
 
M_Manuf82                                       
+--------------------+                           
|Prevent             |                           
|Unloads switching on|                           
|delay            00s|                           
|Exit delay      000s|                           
+--------------------+                           
 
M_Manuf85                                        
+--------------------+                           
|Transducers high    |                           
|pressure alarm      |                           
|Setpoint     00.0bar|                           
|Diff.        00.0bar|                           
+--------------------+                           
 
M_Manuf90                                        
+--------------------+                           
|Low pressure alarm  |                           
|                    |                           
|Startup delay   000s|                           
|Run delay       000s|                           
+--------------------+                           
 
M_Manuf95                                        
+--------------------+                           
|Differential        |                           
|oil alarm           |                           
|Startup delay   000s|                           
|Run delay       000s|                           
+--------------------+                           
 
M_Manuf100                                       
+--------------------+                           
|Antifreeze alarm    |                           
|                    |                           
|Setpoint      00.0ßC|                           
|Diff.         00.0ßC|                           
+--------------------+                           
 
M_Manuf102                                       
+--------------------+                           
|Antifreeze alarm    |                           
|                    |                           
|Reset    MANUAL     |                           
|Delay         000min|                           
+--------------------+  
 
   M_Manuf105                                       
+--------------------+                           
|Antifreeze heater   |                           
|                    |                           
|Setpoint      00.0ßC|                           
|Diff.         00.0ßC|                           
+--------------------+                           
 

M_Manuf110                                
+--------------------+                    
|Evaporator          |                    
|flow alarm          |                    
|Startup delay   000s|                    
|Run delay       000s|                    
+--------------------+                    
 
M_Manuf115                                
+--------------------+                    
|Condensator         |                    
|flow alarm          |                    
|Startup delay   000s|                    
|Run delay       000s|                    
+--------------------+                    
 
M_Manuf120                                
+--------------------+                    
|Freecooling config. |                    
|                    |                    
|Valve type   0/10V  |                    
|                    |                    
+--------------------+                    
 
M_Manuf125                                
+--------------------+                    
|Reversing valve     |                    
|logic               |                    
|                N.C.|                    
|                    |                    
+--------------------+                    
 
M_Manuf130                                
+--------------------+                    
|Defrost config.     |                    
|Probe   TEMPERATURE |                    
|Global  SIMULTANEOUS|                    
|Local   SIMULTANEOUS|                    
+--------------------+                    
 
m_manuf131                                
+--------------------+                    
| Remote compressors  |                    
|control management  |                    
|                    |                    
|Type  STEPS         |                    
+--------------------+                    
 
M_Manuf132                                
+--------------------+                    
|Supervisory System  |                    
|Communication speed:|                    
|1200  (RS485/RS422) |                    
|Identificat.No.: 000|                    
+--------------------+                    
 
M_Manuf135                                
+--------------------+                    
|Reset all parameters|                    
|to default values  N|                    
|                    |                    
|                    |                    
+--------------------+                    
 
M_Manuf190                                
+--------------------+                    
|Insert another      |                    
|manufacturer        |                    
|password            |                    
|              0000  |                    
+--------------------+     
 
 
 

������� 3URJ�EXWWRQ�
 
M_Pw_User                                 
+--------------------+                    
|Insert              |                    
|user password       |                    
|                    |                    
|              0000  |                    
+--------------------+ 
 
M_User0                                   
+--------------------+                    
|Measurement unit for|                    
|                    |                    
|Pressure        bar |                    
|Temperature     ßC  |                    
+--------------------+                    
 
M_User5                                   
+--------------------+                    
|Summer temperature  |                    
|setpoint limits     |                    
|Low           00.0ßC|                    
|High          00.0ßC|                    
+--------------------+                    
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M_User15                                         
+--------------------+                           
|Winter temperature  |                           
|setpoint limits     |                           
|Low           00.0ßC|                           
|High          00.0ßC|                           
+--------------------+                           
 
M_User17                                         
+--------------------+                           
|Regulation          |                           
|temperature type    |                           
|Type     INLET      |                           
|                    |                           
+--------------------+                           
 
M_User20                                         
+--------------------+                           
|Inlet regulation    |                           
|                    |                           
|Type           PROP |                           
|Integration t. 0000s|                           
+--------------------+                           
 
M_User22                                         
+--------------------+                           
|Outlet regulation   |                           
|                    |                           
|Time on        0000s|                           
|Time off       0000s|                           
+--------------------+                           
 
M_User23                                         
+--------------------+                           
|Outlet regulation   |                           
|force off           |                           
|Summer        00.0ßC|                           
|Winter        00.0ßC|                           
+--------------------+ 
 
M_User24                                         
+--------------------+                           
|External setpoint   |                           
|Enable           N  |                           
|Min.          00.0ßC|                           
|Max.          00.0ßC|                           
+--------------------+                           
 
M_User25                                         
+--------------------+                           
|Regulation temp.    |                           
|band          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                                         
+--------------------+                           
|Freecooling         |                           
|parameters          |                           
|Delta         00.0ßC|                           
|Diff.         00.0ßC|                           
+--------------------+                           
 
M_User46                                         
+--------------------+                           
|Freecooling max.vlv |                           
|open threshold  000%|                           
|Freecooling min.inv.|                           
|start threshold 000%|                           
+--------------------+                           

 
M_User50                                         
+--------------------+                           
|Defrost parameters  |                           
|                    |                           
|Start        00.0ßC |                           
|Stop         00.0ßC |                           
+--------------------+                           
 
M_User55                                         
+--------------------+                           
|Defrost parameters  |                           
|                    |                           
|Delay time    00000s|                           
|Maximum time  00000s|                           
+--------------------+                           
 
M_User100                                        
+--------------------+                           
|Defrost parameters  |                           
|Switch compressor   |                           
|off when defrost    |                           
|begins/ends for 000s|                           
+--------------------+                           
 
M_User101                                        
+--------------------+                           
|Defrost parameters  |                           
|                    |                           
|Reversing cycle     |                           
|delay           000s|                           
+--------------------+                           
 
M_User60                                         
+--------------------+                           
|Insert another      |                           
|user password       |                           
|                    |                           
|              0000  |                           
+--------------------+                           
 
 
 

������� 0DLQWHQDQFH�
EXWWRQ�
 
M_Maint5                                         
+--------------------+                           
|Main pump/fan    U: |                           
|hour meter          |                           
|                    |                           
|Hours         000000|                           
+--------------------+                           
 
M_Maint10                                        
+--------------------+                           
|Hour meters      U: |                           
|                    |                           
|Compressor 1  000000|                           
|Compressor 2  000000|                           
+--------------------+                           
 
M_Maint15                                        
+--------------------+                           
|Hour meters      U: |                           
|                    |                           
|Compressor 3  000000|                           
|Compressor 4  000000|                           
+--------------------+                           
 
M_Maint17                                        
+--------------------+                           
|History alarm   0000|                           
|AL000 00:00 00/00/00|                           
|Set  00.0 Band  00.0|                           
|T.In 00.0 T.Out 00.0|                           
+--------------------+                           
 
M_Pw_Maint                                       
+--------------------+                           
|Insert              |                           
|maintenance password|                           
|                    |                           
|              0000  |                           
+--------------------+                           
 
M_Maint20                                        
+--------------------+                           
|Main pump/fan    U: |                           
|hour meter          |                           
|Threshold   000x1000|                           
|Req.reset   N 000000|                           
+--------------------+                           
 
M_Maint25                                        
+--------------------+                           
|Compressor 1     U: |                           
|hour meter          |                           
|Threshold   000x1000|                           
|Req.reset   N 000000|                           
+--------------------+                           

 
M_Maint30                                        
+--------------------+                           
|Compressor 2     U: |                           
|hour meter          |                           
|Threshold   000x1000|                           
|Req.reset   N 000000|                           
+--------------------+                           
 
M_Maint35                                        
+--------------------+                           
|Compressor 3     U: |                           
|hour meter          |                           
|Threshold   000x1000|                           
|Req.reset   N 000000|                           
+--------------------+                           
 
M_Maint40                                        
+--------------------+                           
|Compressor 4     U: |                           
|hour meter          |                           
|Threshold   000x1000|                           
|Req.reset   N 000000|                           
+--------------------+                           
 
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 |                           
|C5:N C6:N C7:N C8:N |                           
+--------------------+                           
 
M_Maint75                                        
+--------------------+                           
|Erase historical    |                           
|memory board        |                           
|                  N |                           
|                    |                           
+--------------------+                           
 
M_Maint100                                       
+--------------------+                           
|Insert another      |                           
|maintenance         |                           
|password            |                           
|              0000  |                           
+--------------------+                           
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M_Printer5                                
+--------------------+                    
|                    |                    
|     Printer not    |                    
|      available     |                    
|                    |                    
+--------------------+        
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M_Clock5                                  
+--------------------+                    
|                    |                    
|      Clock not     |                    
|      installed     |                    
|                    |                    
+--------------------+                    
 
M_Clock10                                 
+--------------------+                    
|Clock config.       |                    
|                    |                    
|T ime           00:00|                    
|Date        00/00/00|                    
+--------------------+ 
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M_Alarm0 
+--------------------+ 
|                    | 
|     No  alarms     | 
|      detected      | 
|                    | 
+--------------------+ 
 
M_Alarm5 
+--------------------+ 
|AL:002           U: | 
|    Freeze alarm    | 
|                    | 
|                    | 
+--------------------+ 
 
M_Alarm10 
+--------------------+ 
|AL:016           U: | 
|    Compressor 1    | 
|      overload      | 
|                    | 
+--------------------+ 
 
M_Alarm15 
+--------------------+ 
|AL:017           U: | 
|    Compressor 2    | 
|      overload      | 
|                    | 
+--------------------+ 
 
M_Alarm20 
+--------------------+ 
|AL:018           U: | 
|    Compressor 3    | 
|      overload      | 
|                    | 
+--------------------+ 
 
M_Alarm25 
+--------------------+ 
|AL:019           U: | 
|    Compressor 4    | 
|      overload      | 
|                    | 
+--------------------+ 
 
M_Alarm30 
+--------------------+ 
|AL:005           U: | 
|   Evaporator flow  | 
|        alarm       | 
|                    | 
+--------------------+ 
 
M_Alarm35 
+--------------------+ 
|AL:006           U: | 
|  Condensator flow  | 
|        alarm       | 
|                    | 
+--------------------+ 
 
M_Alarm40 
+--------------------+ 
|AL:012           U: | 
|    High pressure   | 
|      circuit 1     | 
|    (pressostat)    | 
+--------------------+ 
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M_Alarm45 
+--------------------+ 
|AL:013           U: | 
|    High pressure   | 
|      circuit 2     | 
|    (pressostat)    | 
+--------------------+ 
 
M_Alarm50 
+--------------------+ 
|AL:014           U: | 
|  Oil differential  | 
|   alarm circuit 1  | 
|                    | 
+--------------------+ 
 
M_Alarm55 
+--------------------+ 
|AL:015           U: | 
|  Oil differential  | 
|   alarm circuit 2  | 
|                    | 
+--------------------+ 
 
M_Alarm60 
+--------------------+ 
|AL:010           U: | 
| Low pressure alarm | 
|     circuit 1      | 
|                    | 
+--------------------+ 
 
M_Alarm65 
+--------------------+ 
|AL:011           U: | 
| Low pressure alarm | 
|     circuit 2      | 
|                    | 
+--------------------+ 
 
M_Alarm70 
+--------------------+ 
|AL:023           U: | 
| Transducer 1 high  | 
|   pressure alarm   | 
|                    | 
+--------------------+ 
 
M_Alarm75 
+--------------------+ 
|AL:024           U: | 
| Transducer 2 high  | 
|   pressure alarm   | 
|                    | 
+--------------------+ 
 
M_Alarm80 
+--------------------+ 
|AL:001           U: | 
|   Serious alarm    | 
|  by digital input  | 
|                    | 
+--------------------+ 

 
M_Alarm85 
+--------------------+ 
|AL:020           U: | 
|   Condensator fan  | 
|    n.1  overload   | 
|                    | 
+--------------------+ 
 
M_Alarm90 
+--------------------+ 
|AL:021           U: | 
|   Condensator fan  | 
|    n.2  overload   | 
|                    | 
+--------------------+ 
 
M_Alarm95 
+--------------------+ 
|AL:022           U: | 
|   Condensator fan  | 
|    n.3  overload   | 
|                    | 
+--------------------+ 
 
M_Alarm100 
+--------------------+ 
|AL:054           U: | 
|      Main fan      | 
|      overload      | 
|                    | 
+--------------------+ 
 
M_Alarm103 
+--------------------+ 
|AL:004           U: | 
|  Condensator pump  | 
|      overload      | 
|                    | 
+--------------------+ 
 
M_Alarm105 
+--------------------+ 
|AL:003           U: | 
|   Evaporator pump  | 
|      overload      | 
|                    | 
+--------------------+ 
 
M_Alarm110 
+--------------------+ 
|AL:050           U: | 
|      Unit n.1      | 
|     is offline     | 
|                    | 
+--------------------+ 
 
M_Alarm115 
+--------------------+ 
|AL:051           U: | 
|      Unit n.2      | 
|     is offline     | 
|                    | 
+--------------------+ 

 
M_Alarm120 
+--------------------+ 
|AL:052           U: | 
|      Unit n.3      | 
|     is offline     | 
|                    | 
+--------------------+ 
 
M_Alarm125 
+--------------------+ 
|AL:053           U: | 
|      Unit n.4      | 
|     is offline     | 
|                    | 
+--------------------+ 
 
M_Alarm130 
+--------------------+ 
|AL:030           U: | 
|   B1 probe fault   | 
|  or not connected  | 
|                    | 
+--------------------+ 
 
M_Alarm135 
+--------------------+ 
|AL:031           U: | 
|   B2 probe fault   | 
|  or not connected  | 
|                    | 
+--------------------+ 
 
M_Alarm140 
+--------------------+ 
|AL:032           U: | 
|   B3 probe fault   | 
|  or not connected  | 
|                    | 
+--------------------+ 
 
M_Alarm145 
+--------------------+ 
|AL:033           U: | 
|   B4 probe fault   | 
|  or not connected  | 
|                    | 
+--------------------+ 
 
M_Alarm150 
+--------------------+ 
|AL:034           U: | 
|   B5 probe fault   | 
|  or not connected  | 
|                    | 
+--------------------+ 
 
M_Alarm155 
+--------------------+ 
|AL:035           U: | 
|   B6 probe fault   | 
|  or not connected  | 
|                    | 
+--------------------+ 

 
M_Alarm160 
+--------------------+ 
|AL:036           U: | 
|   B7 probe fault   | 
|  or not connected  | 
|                    | 
+--------------------+ 
 
M_Alarm165 
+--------------------+ 
|AL:037           U: | 
|   B8 probe fault   | 
|  or not connected  | 
|                    | 
+--------------------+ 
 
M_Alarm170 
+--------------------+ 
|AL:040           U: | 
|   Main  fan/pump   | 
|    maintenance     | 
|                    | 
+--------------------+ 
 
M_Alarm175 
+--------------------+ 
|AL:041           U: | 
|    Compressor 1    | 
|     maintenance    | 
|                    | 
+--------------------+ 
 
M_Alarm180 
+--------------------+ 
|AL:042           U: | 
|    Compressor 2    | 
|     maintenance    | 
|                    | 
+--------------------+ 
 
M_Alarm185 
+--------------------+ 
|AL:043           U: | 
|    Compressor 3    | 
|     maintenance    | 
|                    | 
+--------------------+ 
 
M_Alarm190 
+--------------------+ 
|AL:044           U: | 
|    Compressor 4    | 
|     maintenance    | 
|                    | 
+--------------------+ 
 
M_Alarm195 
+--------------------+ 
|AL:055           U: | 
|  32k clock board   | 
|   fault  or not    | 
|     connected      | 
+--------------------+ 
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