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)LJXUH������ 0D[LPXP�$XWR�5HWUDQVIHU�$WWHPSWV�6FUHHQ��������������������������������������� ����
)LJXUH������ $ODUP�/LPLW�6HWWLQJV�6FUHHQ����������������������������������������������������������������� ����
)LJXUH������ /RDG�7UDQVIHU�3URFHGXUHV�6FUHHQ� �������������������������������������������������������� ����
)LJXUH������ 6WDUW�8S�3URFHGXUHV�6FUHHQV� ��������������������������������������������������������������� ����
)LJXUH������ 6KXWGRZQ�3URFHGXUHV�6FUHHQV� ������������������������������������������������������������� ����
)LJXUH������ %DWWHU\�7LPH�6FUHHQ�([DPSOH������0LQXWH�'LVSOD\�5DQJH����������������� ����
)LJXUH������ %DWWHU\�7LPH�6FUHHQ�([DPSOH������0LQXWH�'LVFKDUJH� ����������������������� ����
)LJXUH������ 5DQJH�RI�9DOXHV�IRU�&DOFXODWHG�%DWWHU\�7LPHV� ����������������������������������� ����
)LJXUH������ 0HWHU�&DOLEUDWLRQ�6FUHHQ� ��������������������������������������������������������������������� ����
)LJXUH������ %DWWHU\�(TXDOL]H�6FUHHQ������������������������������������������������������������������������ ����
)LJXUH������ 6WDWXV�DQG�$ODUP�0HVVDJH�$UHDV��������������������������������������������������������� ����
)LJXUH������ /RDG�RQ�%\SDVV��836�QRW�$YDLODEOH�� ��������������������������������������������������� ����
)LJXUH������ /RDG�RQ�%\SDVV��836�$YDLODEOH�� ��������������������������������������������������������� ����
)LJXUH������ /RDG�RQ�836��%\SDVV�$YDLODEOH�� ��������������������������������������������������������� ����
)LJXUH������ 0RPHQWDU\�2YHUORDG��7KURXJK�3XOVH�3DUDOOHO�6WDWLF�6ZLWFK�� ���������� ����
)LJXUH������ ,QSXW�3RZHU�)DLO��/RDG�RQ�%DWWHU\������������������������������������������������������� ����
)LJXUH������ /RDG�RQ�836��%DWWHU\�QRW�$YDLODEOH�� �������������������������������������������������� ����
)LJXUH������ (PHUJHQF\�0RGXOHV�2II� ����������������������������������������������������������������������� ����
)LJXUH������ (PHUJHQF\�3RZHU�2II ��������������������������������������������������������������������������� �����
)LJXUH������ 0RGXOH�6KXWGRZQ� ��������������������������������������������������������������������������������� ����
)LJXUH������ /RDG�RQ�0DLQWHQDQFH�%\SDVV��7ZR�%UHDNHUV�� ������������������������������������ ����
)LJXUH������ /RDG�RQ�0DLQWHQDQFH�%\SDVV��7KUHH�%UHDNHUV�� ��������������������������������� ����
)LJXUH������ 6WDUW�8S�3URFHGXUHV�6FUHHQ������������������������������������������������������������������ ����
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)LJXUH������ /RDG�7UDQVIHU�3URFHGXUHV�6FUHHQ� �������������������������������������������������������� ����
)LJXUH������ 6KXWGRZQ�3URFHGXUHV�6FUHHQ���������������������������������������������������������������� ����
)LJXUH������ %DWWHU\�([HUFLVH�DQG�5HVXOWV�6FUHHQ���������������������������������������������������� ����
)LJXUH������ &XUUHQW�9HUVXV�7LPH�&XUYHV�RI�2YHUORDG�&DSDFLW\� ��������������������������� ����
)LJXUH����� 2XWSXW�3RZHU�(QYHORSH�IRU�����SI�5DWHG�8QLWV�������������������������������������� ���
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SECTION 1 INTRODUCTION

1.1  SYSTEM DESCRIPTION

7KH�UROH�RI�WKH�836�V\VWHP�LV�WR�VXSSO\�
XQLQWHUUXSWLEOH��FOHDQ�SRZHU�WR�WKH�FULWLFDO�
ORDG��,W�PDLQWDLQV�D�IXOO�YROWDJH��ORZ�GLVWRUWLRQ�
RXWSXW��HYHQ�LI�WKH�XWLOLW\�VRXUFH�SRZHU�VDJV�RU�
EHFRPHV�GLVWRUWHG�

,I�WKHUH�LV�DQ�RXWDJH�RI�WKH�VRXUFH�SRZHU��WKH�
836�PDLQWDLQV�SRZHU�WR�WKH�ORDG�XQWLO�DQ�
DOWHUQDWH�VRXUFH�RI�SRZHU�LV�DFWLYDWHG��RU�XQWLO�
WKH�RULJLQDO�SRZHU�VRXUFH�LV�UHVWRUHG��,I�LQSXW�
$&�SRZHU�LV�QRW�UHVWRUHG��WKH�836�PDLQWDLQV�
WKH�ORDG��ZLWK�WKH�EDWWHU\�SODQW��ORQJ�HQRXJK�
WKDW�WKH�FULWLFDO�HTXLSPHQW�FDQ�EH�VKXW�GRZQ�LQ�
DQ�RUGHUO\�PDQQHU��7KH�6HULHV����7�836�
PRGXOH�GLVSOD\V�WKH�UDWH�RI�EDWWHU\�GLVFKDUJH�
DQG�FDOFXODWHV�WKH�DPRXQW�RI�EDWWHU\�WLPH�
UHPDLQLQJ�EDVHG�RQ�WKH�DFWXDO�FRQQHFWHG�ORDG��
7KH�WLPH�WKDW�WKH�EDWWHU\�ZLOO�PDLQWDLQ�WKH�
ORDG�GHSHQGV�RQ�WKH�FDSDFLW\�RI�WKH�EDWWHU\�
EDFNXS�SODQW�DQG�WKH�VL]H�RI�WKH�ORDG�

7KH�V\VWHP�FRQWURO�ORJLF�DXWRPDWLFDOO\�
PDQDJHV�FULWLFDO�EXV�RSHUDWLRQ��6\VWHP�ORJLF�LV�
UHVLGHQW�LQ�$SSOLFDWLRQ�6SHFLILF�,QWHJUDWHG�
&LUFXLWV��$6,&V��IRU�SUHFLVH�FRQWURO�DQG�
LPSURYHG�UHOLDELOLW\�

,I�WKH�FULWLFDO�ORDG�FXUUHQW�H[FHHGV�WKH�UDWHG�
ORDG�RI�WKH�6HULHV����7�836�V\VWHP��WKH�FRQWURO�
ORJLF�GHWHUPLQHV�WKH�PDJQLWXGH�RI�WKH�RYHUORDG�
DQG�UHDFWV�DSSURSULDWHO\��2YHUORDGV�DUH�
XVXDOO\�WKH�UHVXOW�RI�LQUXVK�FXUUHQW�
UHTXLUHPHQWV��7KH�836�V\VWHP�VXSSRUWV�ORDGV�
WKDW�DUH������RI�WKH�UDWHG�ORDG�IRU�XS�WR����
VHFRQGV�������RI�WKH�UDWHG�ORDG�IRU�XS�WR�WHQ�
PLQXWHV��DQG������RI�WKH�UDWHG�ORDG�
LQGHILQLWHO\�

,I�WKH�ORDG�VXUSDVVHV�WKH�RYHUORDG�FDSDFLW\�RI�
WKH�836��WKH�ORDG�LV�DXWRPDWLFDOO\�WUDQVIHUUHG�
WR�E\SDVV�ZLWKRXW�LQWHUUXSWLRQ��:KHQ�WKH�ORDG�
UHWXUQV�WR�ZLWKLQ�WKH�836�UDWLQJ��LW�LV�HLWKHU�
DXWRPDWLFDOO\�RU�PDQXDOO\�UHWXUQHG�
�UHWUDQVIHUUHG��WR�WKH�836��+RZ�DQG�ZKHQ�WKH�
ORDG�LV�UHWXUQHG�WR�WKH�836�GHSHQGV�RQ�VHYHUDO�
IDFWRUV��KRZ�ORQJ�WKH�RYHUORDG�ODVWHG��KRZ�
PDQ\�RYHUORDG�FRQGLWLRQV�RFFXUUHG�EHIRUH�
WUDQVIHU��ZKHWKHU�WKHUH�LV�DQ�LPPLQHQW�IDLOXUH�
RI�DQ\�SDUW�RI�WKH�836��HWF��5HIHU�WR�6HFWLRQ�����

$8720$7,&�23(5$7,216�

�,Q�WKH�XQOLNHO\�HYHQW�RI�D�IDXOW�ZLWKLQ�WKH�
836��WKH�FRQWURO�ORJLF��ZKLFK�FRQWLQXRXVO\�
PRQLWRUV�DOO�FULWLFDO�FLUFXLWV�ZLWKLQ�WKH�836�
V\VWHP��WUDQVIHUV�WKH�ORDG�WR�E\SDVV�ZLWKRXW�
LQWHUUXSWLRQ�DQG�VLPXOWDQHRXVO\�VHWV�RII�ORFDO�
DQG�UHPRWH�DODUPV��)RU�D�IHZ�VSHFLILHG�IDXOWV��
WKH�836�LV�VKXW�GRZQ��7KH�836�FDQ�EH�
PDQXDOO\�UHWXUQHG�WR�VHUYLFH�ZKHQ�WKH�IDXOW�
KDV�EHHQ�FRUUHFWHG�

7KH�6HULHV����7�836�GLVSOD\�V\VWHP�SURYLGHV�
SUHFLVH�PRQLWRULQJ�RI�WKH�836��IDVW�DODUP�
UHVSRQVH��DQG�TXLFN�WURXEOHVKRRWLQJ��)RU�HDV\�
PDQXDO�RSHUDWLRQV��PHQX�GULYHQ�VRIWZDUH�
SURYLGHV�DFFHVV�WR�VHYHUDO�VWHS�E\�VWHS�KHOS�
VFUHHQV��$OO�RSHUDWRU�IXQFWLRQV�DUH�SHUIRUPHG�
XVLQJ�PHQX�SURPSWHG�GLVSOD\V�DQG�D�PLQLPXP�
QXPEHU�RI�RSHUDWRU�FRQWUROV��$YDLODEOH�RSWLRQV�
LQFOXGH�H[WHUQDO�FRPPXQLFDWLRQ�FDSDELOLW\�
ZLWK�ERWK�DXWRPDWLF�GLDO�RXW�DQG�GLDO�LQ�
IHDWXUHV�IRU�HDUO\�ZDUQLQJ�DQG�GLDJQRVLV�RI�
DEQRUPDO�FRQGLWLRQV�

7KH�V\VWHP�VRIWZDUH�DOORZV�WKH�RSHUDWRU�RU�
/LHEHUW�VHUYLFH�UHSUHVHQWDWLYH�WR�HQWHU�
DSSOLFDWLRQ�VSHFLILF�LQIRUPDWLRQ��2YHUORDG��
RYHUYROWDJH��EDWWHU\�GLVFKDUJH��DQG�VKXWGRZQ�
OLPLWV�FDQ�EH�VHW�E\�WKH�RSHUDWRU��,Q�HIIHFW��WKH�
VRIWZDUH�LV�WDLORUHG�IRU�HDFK�VLWH�

7KH�836�V\VWHP�SURWHFWV�FULWLFDO�HTXLSPHQW�
IURP�VRXUFH�SRZHU�GLVWXUEDQFHV�DQG�RXWDJHV��
ORDG�IDXOWV��DQG�836�PDOIXQFWLRQV��7KLV�WULSOH�
SURWHFWLRQ�YLUWXDOO\�HOLPLQDWHV�FRPSXWHU�DQG�
FRPSXWLQJ�HTXLSPHQW�GRZQWLPH�DV�D�UHVXOW�RI�
XWLOLW\�VRXUFH�SRZHU�SUREOHPV�

��
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 1.2   RELIABILITY

5HOLDELOLW\�LV�WKH�PRVW�LPSRUWDQW�GHVLJQ�JRDO�
IRU�8QLQWHUUXSWLEOH�3RZHU�6\VWHPV��/LHEHUW�
6HULHV�����836�V\VWHPV�KDYH�GHPRQVWUDWHG�
UHOLDELOLW\�E\�DFKLHYLQJ�D�ILHOG�SURYHQ�FULWLFDO�
EXV�07%)�LQ�H[FHVV�RI�RQH�PLOOLRQ�KRXUV��,Q�
DGGLWLRQ��RXU�4XDOLW\�$VVXUDQFH�SURJUDP�LV�
FHUWLILHG�WR�WKH�UHTXLUHPHQWV�RI�,62������
VWDQGDUGV��

/LHEHUW�/DUJH�836�V\VWHPV�DUH�(7/�OLVWHG�WR�
WKH�UHTXLUHPHQWV�RI�8/�������&6$�&HUWLILHG�
DQG��ZKHQ�DSSOLFDEOH��&(�PDUNHG��$OO�
HTXLSPHQW�DQG�FRPSRQHQWV�DUH�PDQXIDFWXUHG�
WR�DSSOLFDEOH�8/��1(&��,(&��(1��1(0$��
$16,��,(((��(1���������(1��������DQG�&6$�
VWDQGDUGV�DQG�JXLGHOLQHV�

'HVLJQHG�)RU�6XFFHVV

7KH�NH\V�WR�UHOLDELOLW\�LQ�WKH�GHVLJQ�RI�WKH�836�
V\VWHP�DUH�XVLQJ�FRQVHUYDWLYHO\�UDWHG�
FRPSRQHQWV��PLQLPL]LQJ�WUDQVIHUV�WR�E\SDVV��
PDNLQJ�RSHUDWRU�FRQWUROV�XQGHUVWDQGDEOH��DQG�
SURYLGLQJ�HDV\�DFFHVV�IRU�PDLQWHQDQFH�DQG�
UHSDLU��/LHEHUW�836�V\VWHPV�OHDG�WKH�LQGXVWU\�
LQ�DOO�WKHVH�DUHDV��

)RU�H[DPSOH��WKH�6HULHV����7�FDQ�FOHDU�
VXEVWDQWLDO�RYHUORDGV�WKURXJK�WKH�VROLG�VWDWH�
VWDWLF�E\SDVV�VZLWFK�ZLWKRXW�WUDQVIHUULQJ�WR�
WKH�E\SDVV�VRXUFH��%\�PLQLPL]LQJ�WUDQVIHUV�WR�
E\SDVV��WKH�6HULHV����7�PLQLPL]HV�RSHUDWLRQ�RI�
FLUFXLW�EUHDNHUV�DQG�HQKDQFHV�V\VWHP�
UHOLDELOLW\��

$V�DQRWKHU�H[DPSOH��WKH�V\VWHP�FRQWURO�ORJLF�
KDV�EHHQ�SDFNDJHG�LQWR�$SSOLFDWLRQ�6SHFLILF�
,QWHJUDWHG�&LUFXLWV��$6,&V��WR�HOLPLQDWH�WKH�
IDLOXUH�SURQH�GLVFUHWH�ORJLF�ERDUGV�XVHG�LQ�
RWKHU�EUDQGV�RI�836�SURGXFWV��)XUWKHUPRUH��
WKHVH�$6,&V�DUH�LVRODWHG�IURP�KHDW�JHQHUDWLQJ�
FRPSRQHQWV�WR�HQVXUH�RSWLPDO�RSHUDWLQJ�
WHPSHUDWXUHV�

2WKHU�)DFWRUV�7R�&RQVLGHU

5HOLDELOLW\�GHSHQGV�RQ�PRUH�WKDQ�MXVW�836�
PRGXOH�GHVLJQ��,PSURSHU�LQVWDOODWLRQ�FDQ�
FDXVH�DQ\�V\VWHP�WR�IDLO��7R�SUHYHQW�WKLV��
VHUYLFH�WHFKQLFLDQV�IURP�\RXU�/LHEHUW�
GLVWULEXWRU�RU�VDOHV�UHSUHVHQWDWLYH�WKRURXJKO\�
LQVSHFW�WKH�LQVWDOODWLRQ�RI�DOO�RXU�V\VWHPV�WR�
HQVXUH�WKH\�DUH�LQVWDOOHG�SURSHUO\�DQG�
RSHUDWLQJ�ZLWKLQ�SHUIRUPDQFH�VSHFLILFDWLRQV��

2QFH�D�836�LV�SURSHUO\�LQVWDOOHG��\RX����WKH�RQ�
VLWH�HTXLSPHQW�RSHUDWRU����DUH�WKH�PRVW�
LPSRUWDQW�IDFWRU�LQ�SUHYHQWLQJ�FULWLFDO�EXV�
IDLOXUHV�RU�XQSODQQHG�WUDQVIHUV�WR�E\SDVV��7R�
PDNH�\RXU�WDVN�HDVLHU��WKH�6HULHV����7�836�
SURYLGHV�HDV\�WR�IROORZ��SURPSWHG�LQVWUXFWLRQV�
RQ�WKH�LQGXVWU\
V�ODUJHVW�RSHUDWRU�GLVSOD\�
VFUHHQ�

,I�\RX�HYHU�QHHG�KHOS��FDOO�\RXU�/LHEHUW�
GLVWULEXWRU�RU�VDOHV�UHSUHVHQWDWLYH��<RXU�
DWWHQWLRQ�WR�SURSHU�LQVWDOODWLRQ��RSHUDWLRQ��DQG�
SHULRGLF�PDLQWHQDQFH�ZLOO�HQVXUH�WKDW�\RXU�
PLVVLRQ�FULWLFDO�RSHUDWLRQV�UHFHLYH�WKH�EHVW�
SRVVLEOH�SURWHFWLRQ�IURP�HOHFWULFDO�GLVWXUEDQFHV�
DQG�RXWDJHV�
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1.3  SAFETY PRECAUTIONS

5HDG�WKLV�PDQXDO�WKRURXJKO\��SD\LQJ�VSHFLDO�
DWWHQWLRQ�WR�WKH�VHFWLRQV�WKDW�DSSO\�WR�\RX��
EHIRUH�ZRUNLQJ�ZLWK�WKH�836��$OVR�UHDG�WKH�
EDWWHU\�PDQXIDFWXUHU
V�PDQXDO�EHIRUH�ZRUNLQJ�
RQ�RU�QHDU�WKH�EDWWHU\�

8QGHU�W\SLFDO�RSHUDWLRQ�DQG�ZLWK�DOO�836�GRRUV�
FORVHG��RQO\�QRUPDO�VDIHW\�SUHFDXWLRQV�DUH�
QHFHVVDU\��7KH�DUHD�DURXQG�WKH�836�V\VWHP�
DQG�EDWWHU\�VKRXOG�EH�NHSW�IUHH�IURP�SXGGOHV�RI�
ZDWHU��H[FHVV�PRLVWXUH��RU�GHEULV�

6SHFLDO�VDIHW\�SUHFDXWLRQV�DUH�UHTXLUHG�IRU�
SURFHGXUHV�LQYROYLQJ�KDQGOLQJ��LQVWDOODWLRQ��
DQG�PDLQWHQDQFH�RI�WKH�836�V\VWHP�RU�WKH�
EDWWHU\��2EVHUYH�SUHFDXWLRQV�LQ�WKH�VHSDUDWH�
,QVWDOODWLRQ�0DQXDO�EHIRUH�KDQGOLQJ�RU�
LQVWDOOLQJ�WKH�836�V\VWHP��2EVHUYH�
SUHFDXWLRQV�LQ�6HFWLRQ�����0$,17(1$1&(�
RI�WKLV�PDQXDO�EHIRUH�DQG�GXULQJ�SHUIRUPDQFH�
RI�DOO�PDLQWHQDQFH�RQ�WKH�836�RU�EDWWHU\�

7KLV�HTXLSPHQW�FRQWDLQV�VHYHUDO�FLUFXLWV�
WKDW�DUH�HQHUJL]HG�ZLWK�KLJK�YROWDJH��2QO\�
WHVW�HTXLSPHQW�GHVLJQDWHG�IRU�WURXEOHVKRRWLQJ�
VKRXOG�EH�XVHG��7KLV�LV�SDUWLFXODUO\�WUXH�IRU�
RVFLOORVFRSHV��$OZD\V�FKHFN�ZLWK�DQ�$&�DQG�'&�
YROWPHWHU�WR�HQVXUH�VDIHW\�EHIRUH�PDNLQJ�
FRQWDFW�RU�XVLQJ�WRROV��(YHQ�ZKHQ�WKH�SRZHU�LV�
WXUQHG�2II��GDQJHURXVO\�KLJK�SRWHQWLDOV�PD\�
H[LVW�DW�WKH�FDSDFLWRU�EDQNV��2EVHUYH�DOO�
EDWWHU\�SUHFDXWLRQV�ZKHQ�QHDU�WKH�EDWWHU\�IRU�
DQ\�UHDVRQ�

21/<�TXDOLILHG�VHUYLFH�SHUVRQQHO�VKRXOG�
SHUIRUP�PDLQWHQDQFH�RQ�WKH�836�V\VWHP��
:KHQ�SHUIRUPLQJ�PDLQWHQDQFH�ZLWK�DQ\�SDUW�
RI�WKH�HTXLSPHQW�XQGHU�SRZHU��VHUYLFH�
SHUVRQQHO�DQG�WHVW�HTXLSPHQW�VKRXOG�EH�
VWDQGLQJ�RQ�UXEEHU�PDWV��7KH�VHUYLFH�SHUVRQQHO�
VKRXOG�ZHDU�LQVXODWLQJ�VKRHV�IRU�LVRODWLRQ�IURP�
GLUHFW�FRQWDFW�ZLWK�WKH�IORRU��HDUWK�JURXQG��

8QOHVV�DOO�SRZHU�LV�UHPRYHG�IURP�WKH�
HTXLSPHQW��RQH�SHUVRQ�VKRXOG�QHYHU�ZRUN�
DORQH��$�VHFRQG�SHUVRQ�VKRXOG�EH�VWDQGLQJ�E\�WR�
DVVLVW�DQG�VXPPRQ�KHOS�LQ�FDVH�DQ�DFFLGHQW�
VKRXOG�RFFXU��7KLV�LV�SDUWLFXODUO\�WUXH�ZKHQ�
ZRUN�LV�SHUIRUPHG�RQ�WKH�EDWWHU\�

7KUHH�W\SHV�RI�PHVVDJHV�DUH�XVHG�WKURXJKRXW�
WKH�PDQXDO�WR�VWUHVV�LPSRUWDQW�WH[W��&DUHIXOO\�
UHDG�WKH�WH[W�EHORZ�HDFK�:DUQLQJ��&DXWLRQ��
DQG�1RWH�DQG�XVH�SURIHVVLRQDO�VNLOOV�DQG�
SUXGHQW�FDUH�ZKHQ�SHUIRUPLQJ�WKH�DFWLRQV�
GHVFULEHG�E\�WKDW�WH[W�

$�:DUQLQJ�VLJQDOV�WKH�SUHVHQFH�RI�D�SRVVLEOH�
VHULRXV��OLIH�WKUHDWHQLQJ�FRQGLWLRQ��)RU�
H[DPSOH�

:$51,1*

/(7+$/�92/7$*(6�0$<�%(�35(6(17�
:,7+,1�7+,6�81,7�(9(1�:+(1�,7�,6�
$33$5(17/<�127�23(5$7,1*��
2%6(59(�$//�&$87,216�$1'�
:$51,1*6�,1�7+,6�0$18$/��
)$,/85(�72�'2�62�&28/'�5(68/7�,1�
6(5,286�,1-85<�25�'($7+��'2�127�
:25.�21�25�23(5$7(�7+,6�
(48,30(17�81/(66�<28�$5(�)8//<�
48$/,),('�72�'2�62���1(9(5�:25.�
$/21(�

$�&DXWLRQ�LQGLFDWHV�D�FRQGLWLRQ�WKDW�FRXOG�
VHULRXVO\�GDPDJH�HTXLSPHQW�DQG�SRVVLEO\�
LQMXUH�SHUVRQQHO��)RU�H[DPSOH��

&$87,21

0DNH�VXUH�\RX�XQGHUVWDQG�WKH�SURSHU�
VHTXHQFH�EHIRUH�RSHUDWLQJ�DQ\�FLUFXLW�
EUHDNHU��2SHUDWLQJ�D�0DLQWHQDQFH�
%\SDVV�FLUFXLW�EUHDNHU�RXW�RI�VHTXHQFH�
FRXOG�FXW�RII�SRZHU�WR�WKH�FULWLFDO�ORDG�

$�1RWH�HPSKDVL]HV�LPSRUWDQW�WH[W��,I�WKH�QRWH�
LV�QRW�IROORZHG��HTXLSPHQW�FRXOG�EH�GDPDJHG�RU�
PD\�QRW�RSHUDWH�SURSHUO\��)RU�H[DPSOH�

127(

,I�WKH�836�V\VWHP�KDV�D�EORZQ�IXVH��WKH�
FDXVH�VKRXOG�EH�GHWHUPLQHG�EHIRUH�\RX�
UHSODFH�WKH�IXVH��&RQWDFW�/LHEHUW�*OREDO�
6HUYLFHV�
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1.4  MODES OF OPERATION

5HIHU�WR�6HFWLRQ�����7+(25<�2)�
23(5$7,21�DQG�6HFWLRQ�����23(5$7,21�
IRU�PRUH�GHWDLOV�

1.4.1  Normal (Load On UPS)

7KH�XWLOLW\�$&�VRXUFH�SURYLGHV�SRZHU�WR�WKH�
UHFWLILHU�FKDUJHU�LQ�WKH�836�PRGXOH��7KH�
UHFWLILHU�FKDUJHU�FRQYHUWV�WKH�XWLOLW\�$&�SRZHU�
WR�'&�DQG�VXSSOLHV�'&�SRZHU�WR�WKH�836�
PRGXOH�LQYHUWHU�ZKLOH�VLPXOWDQHRXVO\�IORDW�
FKDUJLQJ�WKH�EDWWHU\�SODQW��7KH�836�LQYHUWHU�
FRQYHUWV�'&�WR�$&�DQG�IXUQLVKHV�$&�SRZHU�WR�
WKH�FULWLFDO�EXV�

1.4.2  Input Power Failure

,I�WKH�XWLOLW\�VRXUFH�SRZHU�IDLOV�RU�LV�RXWVLGH�
WKH�DFFHSWDEOH�UDQJH��WKH�EDWWHU\�SODQW�
EHFRPHV�WKH�SULPDU\�VXSSOLHU�RI�'&�SRZHU�WR�
WKH�LQYHUWHU�

1.4.3  Recharge

$IWHU�WKH�XWLOLW\�VRXUFH�SRZHU�LV�UHVWRUHG��RU�DQ�
DOWHUQDWH�SRZHU�VRXUFH�EHFRPHV�DYDLODEOH��
HDFK�UHFWLILHU�FKDUJHU�VORZO\�ZDONV�LQ�WR�RQFH�
DJDLQ�SRZHU�WKH�LQYHUWHUV�DQG�UHFKDUJH�WKH�
EDWWHU\�SODQW�

1.4.4  Overload

2YHUORDGV�LQ�FULWLFDO�V\VWHPV�PD\�EH�FDXVHG�E\�
LQUXVK�FXUUHQWV�GXULQJ�FRQQHFWHG�HTXLSPHQW�
VWDUWXS�RU�E\�IDXOWV�LQ�WKH�FULWLFDO�ORDG�RU�
GLVWULEXWLRQ�QHWZRUN��7KH�/LHEHUW�6HULHV����7�
836�V\VWHP�FDQ�PDLQWDLQ�IXOO�RXWSXW�YROWDJH�
UHJXODWLRQ�ZKLOH�VXVWDLQLQJ�WKH�IROORZLQJ�
RYHUORDGV�

���8S�WR������IRU����VHFRQGV
���8S�WR������IRU����PLQXWHV
���8S�WR������IRU�DQ�LQGHILQLWH�SHULRG�RI�

WLPH

)RU�PRPHQWDU\�IDXOWV�DERYH������RI�UDWHG�
FXUUHQW��WKH�VWDWLF�VZLWFK�WXUQV�RQ�IRU����
PLOOLVHFRQGV�WR�VXSSO\�SRZHU�IURP�WKH�E\SDVV�
VRXUFH��8S�WR�������RI�WKH�UDWHG�FXUUHQW�FDQ�
EH�VXSSOLHG�IRU�OHVV�WKDQ�RQH�F\FOH��ZKLOH�XS�WR�

�����RI�UDWHG�ORDG�FDQ�EH�VXVWDLQHG�IRU�WKH�IXOO�
���PLOOLVHFRQGV�RI�SXOVHG�SDUDOOHO�RSHUDWLRQ�

7KH�FULWLFDO�ORDG�UHPDLQV�RQ�WKH�836�PRGXOH�
IRU�WKH�DERYH�FRQGLWLRQV��,I�WKH�836�V\VWHP�
RYHUORDG�FDSDFLW\�LV�H[FHHGHG��DQ�DXWRPDWLF�
WUDQVIHU�WR�E\SDVV�LV�LQLWLDWHG��ZKLFK�FORVHV�WKH�
E\SDVV�FLUFXLW�EUHDNHU�DQG�RSHQV�WKH�LQYHUWHU�
RXWSXW�FLUFXLW�EUHDNHU�

:KHQHYHU�\RX�KDYH�DQ�RYHUORDG�FRQGLWLRQ��\RX�
VKRXOG�GHWHUPLQH�WKH�FDXVH�RI�WKH�RYHUORDG�

1.4.5  Bypass (Internal)

7KH�836�FRQWURO�ORJLF�LQLWLDWHV�DQ�DXWRPDWLF�
WUDQVIHU�WR�WKH�E\SDVV�VRXUFH�LI�WKH�RYHUORDG�
FXUUHQW�YHUVXV�WLPH�FXUYH�LV�H[FHHGHG�RU�LI�
VSHFLILHG�836�V\VWHP�IDXOWV�RFFXU��<RX�FDQ�
DOVR�PDQXDOO\�WUDQVIHU�WKH�ORDG�WR�WKH�E\SDVV�
�ZLWKRXW�LQWHUUXSWLRQ��LI�\RX�PXVW�WDNH�WKH�
836�PRGXOH�RXW�RI�VHUYLFH�IRU�PDLQWHQDQFH

7KH�LQWHUQDO�PDLQWHQDQFH�E\SDVV�ZLOO�DOORZ�
PRVW�NH\�FRPSRQHQWV�DQG�RSHUDWLQJ�PRGHV�WR�
EH�FKHFNHG�ZLWKRXW�GLVWXUELQJ�WKH�FULWLFDO�EXV��
+RZHYHU��FHUWDLQ�NH\�SRZHU�FDUU\LQJ�
FRPSRQHQWV��VXFK�DV�WKH�RXWSXW�DQG�E\SDVV�
FLUFXLW�EUHDNHUV��ZLOO�UHTXLUH�FRPSOHWH�V\VWHP�
VKXWGRZQ�RU�LVRODWLRQ�WKURXJK�DQ�H[WHUQDO�
PDLQWHQDQFH�E\SDVV�FDELQHW�IRU������VHUYLFH�

1.4.6  Maintenance Bypass

7KH�LQVWDOODWLRQ�RI�D�0DLQWHQDQFH�%\SDVV�
6ZLWFKERDUG�LV�UHFRPPHQGHG�WR�DOORZ�\RX�WR�
WRWDOO\�LVRODWH�WKH�836�IURP�DOO�SRZHU�VRXUFHV��
8VH�RI�WKH�0DLQWHQDQFH�%\SDVV�LV�GHVFULEHG�LQ�
6HFWLRQ�����23(5$7,21�

1.4.7  Off-Battery

7KH�EDWWHU\�SODQW�FDQ�EH�GLVFRQQHFWHG�IURP�WKH�
UHFWLILHU�FKDUJHU�E\�XVLQJ�DQ�H[WHUQDO�0RGXOH�
%DWWHU\�'LVFRQQHFW��0%'��FLUFXLW�EUHDNHU��7KH�
836�FRQWLQXHV�WR�IXQFWLRQ�QRUPDOO\��WKRXJK�LW�
GRHV�QRW�KDYH�SRZHU�RXWDJH�EDFN�XS�FDSDELOLW\�
XQWLO�WKH�EDWWHU\�SODQW�LV�UHFRQQHFWHG�
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)LJXUH������836�&RQWUROV�DQG�'LVSOD\�6FUHHQ��ZLWK�([DPSOH�RI�WKH�0RQLWRU�0LPLF�6FUHHQ�

7KH�RSHUDWRU�GLVSOD\�VFUHHQ�LV�GULYHQ�E\�DQ�
1.5  OPERATOR CONTROLS

/LHEHUW�6HULHV����7�836�PRGXOHV�DUH�HTXLSSHG�
ZLWK�D�PLFURSURFHVVRU�EDVHG�2SHUDWRU�'LVSOD\�
6FUHHQ�DQG�&RQWURO�3DQHO�GHVLJQHG�IRU�
FRQYHQLHQW�DQG�UHOLDEOH�RSHUDWLRQ��7KH�IURQW�
SDQHO�ORFDWLRQ�RI�WKH�PRQLWRULQJ�DQG�FRQWURO�
V\VWHP�HQDEOHV�WKH�XVHU�WR�TXLFNO\�LGHQWLI\�WKH�
FXUUHQW�VWDWXV�RI�WKH�836�DQG�WR�SHUIRUP�PRVW�
RI�WKH�PDQXDO�RSHUDWLRQV��

HDV\�WR�IROORZ�PHQX�SURPSWHG�VRIWZDUH�
SURJUDP�WKDW�FRQWUROV�DQG�PRQLWRUV�WKH�836�
V\VWHP�

'HWDLOHG�LQVWUXFWLRQV�RQ�KRZ�WR�LQWHUSUHW�WKH�
GLVSOD\V�DQG�XVH�WKH�FRQWUROV�DUH�LQ�6HFWLRQ�����
23(5$7,21��
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1.6  OPTIONS

$�QXPEHU�RI�VWDQGDUG�SUH�GHVLJQHG�RSWLRQV�DUH�
DYDLODEOH�IURP�/LHEHUW�IRU�\RXU�836�V\VWHP��
'HVFULEHG�EHORZ�DUH�WKH�PRVW�IUHTXHQWO\�
SURYLGHG�RSWLRQV��1RWH�WKDW�WKH�EDWWHU\�
LWHPV����DQG����DUH�UHTXLUHG�WR�FRPSOHWH�
WKH�836�V\VWHP��7KH�UHPDLQLQJ�RSWLRQV�
SURYLGH�LPSURYHG�V\VWHP�SHUIRUPDQFH�RU�
FRQYHQLHQFH�

�� %DWWHU\�DQG�5DFNV����������������������������������
7KH�EDWWHULHV�SURYLGH�SRZHU�LQ�WKH�HYHQW�RI�
D�SRZHU�RXWDJH��7KH�/LHEHUW�836�FDQ�XVH�D�
YDULHW\�RI�EDWWHU\�W\SHV��SURYLGHG�WKH�
EDWWHU\�SODQW�LV�GHVLJQHG�IRU�WKH�836�'&�
YROWDJH�UDQJH�DQG�WKH�ORDG�UHTXLUHPHQWV�RI�
\RXU�DSSOLFDWLRQ�

�� 0RGXOH�%DWWHU\�'LVFRQQHFW�����������������
7KH�836�V\VWHP�XWLOL]HV�D�VHSDUDWH�0RG�
XOH�%DWWHU\�'LVFRQQHFW�IRU�UHPRWHO\�
ORFDWHG�EDWWHULHV��$�VHQVLQJ�FLUFXLW�LQ�WKH�
836�PRGXOH��VHW�DW�WKH�EDWWHU\�ORZ�YROWDJH�
OLPLW��WULSV�WKH�0RGXOH�%DWWHU\�'LVFRQQHFW�
WR�VDIHJXDUG�WKH�EDWWHU\�IURP�H[FHVVLYH�
GLVFKDUJH��7KH�0RGXOH�%DWWHU\�'LVFRQQHFW�
KDV�DQ�XQGHUYROWDJH�UHOHDVH�PHFKDQLVP�
GHVLJQHG�WR�LQVXUH�WKDW�GXULQJ�DQ\�VKXW�
GRZQ�RU�IDLOXUH�PRGH�DOO�EDWWHU\�SRWHQWLDO�
LV�UHPRYHG�IURP�WKH�836�V\VWHP�

�� ,QSXW�'LVWRUWLRQ�)LOWHU�������������������������
7KLV�ILOWHU�UHGXFHV�LQSXW�FXUUHQW�UHIOHFWHG�
KDUPRQLF�GLVWRUWLRQ�WR�OHVV�WKDQ����7+'�
DW�IXOO�ORDG��DQG�OHVV�WKDQ����7+'�IRU�
PRGXOHV�ZLWK�WKH�RSWLRQDO����SXOVH�UHFWL�
ILHU��7KH�ILOWHU�LV�IDFWRU\�LQVWDOOHG�ZLWKLQ�
WKH�836��7KLV�ILOWHU�DOVR�LPSURYHV�WKH�
LQSXW�SRZHU�IDFWRU�WR�EHWWHU�WKDQ������ODJ�
JLQJ�

�� ���3XOVH�5HFWLILHU�$OO���������N9$�PRG�
HOV�PD\�EH�RUGHUHG�ZLWK�WKH�RSWLRQDO����
SXOVH�UHFWLILHU�VHFWLRQ��7KLV�SURYLGHV�LQSXW�
LVRODWLRQ�DQG�UHGXFHV�UHIOHFWHG�LQSXW�FXU�
UHQW�7+'�DW�IXOO�ORDG�WR�OHVV�WKDQ�����RU�
OHVV�WKDQ����ZLWK�RSWLRQDO�LQSXW�ILOWHU�

�� /RDG�%XV�6\QFKURQL]DWLRQ��/%6�������
7KH�/RDG�%XV�6\QF��/%6��RSWLRQ�NHHSV�WZR�
LQGHSHQGHQW�836�PRGXOHV��DQG�WKHUHIRUH�
WKHLU�FULWLFDO�ORDG�EXVHV��LQ�V\QF��HYHQ�
ZKHQ�WKH�PRGXOHV�DUH�RSHUDWLQJ�RQ�
EDWWHULHV�RU�DV\QFKURQRXV�$&�VRXUFHV��7KLV�
PHDQV�WKDW�FULWLFDO�ORDGV�FRQQHFWHG�WR�ERWK�

ORDG�EXVHV�FDQ�VZLWFK�VHDPOHVVO\�EHWZHHQ�
WKH�WZR�

�� 6LWH6FDQ�&HQWUDO�0RQLWRULQJ�6\VWHP������������������������������������������������������������������
/LHEHUW�PDQXIDFWXUHV�D�FHQWUDO�PRQLWRULQJ�
V\VWHP�WKDW�DXWRPDWLFDOO\�GLVSOD\V�NH\�
836�PHDVXUHPHQWV�DQG�DODUPV��DV�ZHOO�DV�
GDWD�IURP�D�YDULHW\�RI�VHQVRUV��7KLV�
PRQLWRULQJ�V\VWHP�VLJQDOV�DODUPV�VR�
FRUUHFWLYH�DFWLRQ�FDQ�EH�WDNHQ��(YHQWV�DQG�
GDWD�FDQ�EH�SULQWHG�LQ�KDUG�FRS\��'DWD�FDQ�
EH�ORJJHG�IRU�DQDO\VLV�

�� �5HPRWH�0RQLWRU�3DQHO�������������������������������
7KH�836�V\VWHP�PD\�DOVR�EH�SURYLGHG�ZLWK�
DQ�RSWLRQDO�5HPRWH�0RQLWRU�3DQHO��7KLV�
3DQHO�SURYLGHV�HLJKW�/('�LQGLFDWRUV�DQG�
PD\�EH�SODFHG�DW�D�FRQYHQLHQW�ORFDWLRQ�
QHDU�WKH�FULWLFDO�ORDG��$�IXQFWLRQDO�GHVFULS�
WLRQ�RI�WKH�5HPRWH�0RQLWRU�3DQHO�LV�SUR�
YLGHG�LQ�6HFWLRQ�����23(5$7,21�RI�WKLV�
PDQXDO�

�� &XVWRPHU�$ODUP�,QWHUIDFH������������������
7KLV�RSWLRQDO�LQWHUIDFH�ERDUG�DOORZV�WKH�
LQSXW�DQG�GLVSOD\�RI���DODUPV�IURP�FXV�
WRPHU�VXSSOLHG�FRQWDFWV��HDFK�ZLWK�D�FXV�
WRPHU�VHOHFWHG�QDPH�RI�XS�WR����
FKDUDFWHUV��7KH�IROORZLQJ�DWWULEXWHV�FDQ�EH�
XVHU�SURJUDPPHG�IRU�HDFK�DODUP��ODWFKLQJ��
VXPPDU\��IUHH]H�KLVWRU\��VRXQG�KRUQ��DXWR�
GLDO��DQG�WLPH�GHOD\����WR�������VHFRQGV��

�� 7HPSHUDWXUH�&RPSHQVDWHG�&KDUJLQJ�����������
:KHQ�EDWWHU\�WHPSHUDWXUH�FOLPEV�DERYH�D�
SUHVHW�OLPLW��W\SLFDOO\����GHJUHHV�)���WKLV�
RSWLRQDO�FLUFXLW�SURSRUWLRQDOO\�UHGXFHV�
IORDW�FKDUJLQJ�YROWDJH�WR�SUHYHQW�RYHU�
FKDUJLQJ�WKH�EDWWHU\�

��� %DWWHU\�/RDG�7HVWLQJ�
:KHQ�DFWLYDWHG��WKLV�RSWLRQ�IRUFHV�WKH�EDW�
WHU\�VWULQJ�WR�DVVXPH�WKH�ORDG�IRU�D�VKRUW�
SHULRG�RI�WLPH��7KH�836�WKHQ�FRPSDUHV�WKH�
WHVW�UHVXOWV�WR�GDWD�FROOHFWHG�GXULQJ�WKH�
836�FRPPLVVLRQLQJ�WR�VHH�LI�WKH�EDWWHU\�
V\VWHP�DSSHDUV�WR�PHHW�VSHFLILFDWLRQV�

��� $XWRPDWLF�5HVWDUW
'HVLJQHG�IRU�XQDWWHQGHG�VLWHV��WKLV�RSWLRQ�
SHUPLWV�D�836�WR�DXWRPDWLFDOO\�UHVWDUW�
LWVHOI�DQG�EULQJ�LWVHOI�RQOLQH�WR�VXSSRUW�WKH�
FULWLFDO�ORDG�IROORZLQJ�DQ�H[WHQGHG�SRZHU�
RXWDJH�
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SECTION 2 THEORY OF OPERATION
2.1  GENERAL COMPONENT 
DESCRIPTIONS

7KH�836�V\VWHP�LQFOXGHV�DOO�RI�WKH�HTXLSPHQW�
QHFHVVDU\�WR�FRQWLQXRXVO\�SURYLGH�FRPSXWHU��
JUDGH�$&�SRZHU�WR�D�FULWLFDO�ORDG��HYHQ�ZKHQ�
WKHUH�LV�DQ�LQWHUUXSWLRQ�RI�WKH�XWLOLW\�OLQH�
SRZHU��,W�FRQVLVWV�RI�WKH�836�PRGXOHV�DQG�D�
EDFN�XS�EDWWHU\�SODQW��5HIHU�WR�)LJXUH�����

8SV�0RGXOH

7KH�836�PRGXOH�FRQVLVWV�RI�V\VWHP�FRQWUROV��D�
UHFWLILHU�FKDUJHU��DQ�LQYHUWHU��SURWHFWLYH�
GHYLFHV��DQG�RWKHU�DFFHVVRULHV�

6\VWHP�&RQWUROV��7KH�V\VWHP�FRQWURO�ORJLF�
DXWRPDWLFDOO\�PDQDJHV�FULWLFDO�EXV�RSHUDWLRQ�
DQG�PRQLWRUV�SHUIRUPDQFH�RI�WKH�836�PRGXOH��
0LFURSURFHVVRU�WHFKQRORJ\�DQG�GHGLFDWHG�
ILUPZDUH�SURYLGH�DGYDQFHG�ORJLF�FRQWURO�DQG�D�
FRPSUHKHQVLYH�GLVSOD\�RI�LQIRUPDWLRQ��7KH�
836�PRGXOH�VWDWXV�LV�GLVSOD\HG�ORFDOO\��
2SWLRQDO�SRUWV�SHUPLW�FRPPXQLFDWLQJ�ZLWK�
H[WHUQDO�GHYLFHV�

5HFWLILHU�&KDUJHU��7KH�UHFWLILHU�FKDUJHU�
FRQYHUWV�XWLOLW\�SRZHU�IURP�$&�WR�'&�WR�FKDUJH�
WKH�EDWWHU\�DQG�SURYLGH�WKH�'&�LQSXW�WR�WKH�
LQYHUWHU��,WV�GHVLJQ�OLPLWV�UHIOHFWHG�KDUPRQLF�
FXUUHQW�GLVWRUWLRQ�WR�VRXUFH�SRZHU�DQG�SURYLGHV�
ORZ�ULSSOH�'&�SRZHU�IRU�FKDUJLQJ�EDWWHULHV�

,QYHUWHU��7KH�LQYHUWHU�FRQYHUWV�'&�SRZHU�LQWR�
WKH�SUHFLVH�$&�SRZHU�UHTXLUHG�WR�VXSSO\�D�
VHQVLWLYH�FULWLFDO�ORDG��7KH�LQYHUWHU�FRQYHUWV�
'&�SRZHU�LQWR�D�SXOVH�ZLGWK�PRGXODWHG�
�3:0��VL[�VWHS�ZDYHIRUP�WKDW�LV�HDVLO\�ILOWHUHG�
LQWR�D�FOHDQ�VLQH�ZDYH�RXWSXW��7KH�3:0�
VWHSZDYH�DOVR�PLQLPL]HV�WKH�KDUPRQLF�YROWDJH�
GLVWRUWLRQ�FDXVHG�E\�W\SLFDO�VZLWFKLQJ�SRZHU�
VXSSOLHV�DQG�RWKHU�QRQ�OLQHDU�ORDG�FRPSRQHQWV�
XVHG�LQ�FRPSXWHUV�DQG�UHODWHG�HOHFWURQLFV��

6WDWLF�%\SDVV�6ZLWFK��7KH�VWDWLF��VROLG�VWDWH��
E\SDVV�VZLWFK�LPPHGLDWHO\�WUDQVIHUV�WKH�ORDG�
IURP�WKH�LQYHUWHU�WR�WKH�E\SDVV�$&�SRZHU�
VRXUFH�LQ�WKH�HYHQW�RI�D�VHYHUH�RYHUORDG�RQ�WKH�
V\VWHP�RU�D�IDLOXUH�ZLWKLQ�WKH�836��7KLV�
WUDQVIHU�WDNHV�SODFH�ZLWKRXW�DQ\�LQWHUUXSWLRQ�
RI�WKH�SRZHU�VXSSOLHG�WR�WKH�ORDG��7KH�V\VWHP�
LQFOXGHV�UHGXQGDQW�FLUFXLWV�WR�GHWHFW�DQG�
LVRODWH�VKRUWHG�6&5V�LQ�WKH�VWDWLF�VZLWFK�

)XVHV�DUH�LQVWDOOHG�LQ�VHULHV�ZLWK�WKH�VWDWLF�
E\SDVV�FLUFXLW�WR�HQVXUH�UHOLDEOH�RYHUORDG�
SURWHFWLRQ�LQ�WKH�XQOLNHO\�HYHQW�RI�D�
FDWDVWURSKLF�RXWSXW�FRQGLWLRQ��H�J��D�GURSSHG�
ZUHQFK��HOHFWULFDOO\�FORVH�WR�WKH�RXWSXW�RI�\RXU�
836�V\VWHP��7KH�VWDWLF�VZLWFK�6&5V�
WKHPVHOYHV�DUH�UDWHG�WR�HDVLO\�KDQGOH�WKH�IXVH�
EORZLQJ�FXUUHQW�

%\SDVV�&LUFXLW��7KH�E\SDVV�FLUFXLW�FRQVLVWV�RI�
PRWRU�RSHUDWHG�FLUFXLW�EUHDNHUV�DQG�DVVRFLDWHG�
V\QFKURQL]LQJ�DQG�FRQWURO�FLUFXLWU\�WR�WUDQVIHU�
WKH�ORDG�WR�IURP�WKH�E\SDVV�VRXUFH�

%DWWHU\�3ODQW

7KH�EDWWHU\�LV�XVHG�DV�WKH�DOWHUQDWH�VRXUFH�RI�
SRZHU�WR�VXSSO\�'&�SRZHU�WR�WKH�LQYHUWHU�LI�WKH�
$&�VXSSO\�YROWDJH�LV�RXWVLGH�WKH�DFFHSWDEOH�
UDQJH��7KH�EDWWHU\�VXSSOLHV�SRZHU�WR�WKH�
LQYHUWHU�XQWLO�WKH�XWLOLW\�SRZHU�LV�UHVWRUHG�RU�
XQWLO�DQ�DOWHUQDWH�SRZHU�VRXUFH�LV�DYDLODEOH��,I�
$&�VRXUFH�SRZHU�LV�QRW�UHVWRUHG�RU�DQ�DOWHUQDWH�
SRZHU�VRXUFH�LV�QRW�DYDLODEOH��WKH�EDWWHU\�FDQ�
EH�VL]HG�WR�SURYLGH�SRZHU�ORQJ�HQRXJK�IRU�DQ�
RUGHUO\�VKXWGRZQ�RI�WKH�ORDG�
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2.2  DETAILED COMPONENT 
DESCRIPTIONS

2.2.1 Controls

+DUGZDUH

7KH�6HULHV����7�836�RSHUDWRU�LQWHUIDFH�
GLVSOD\�V\VWHP�LV�GHVLJQHG�WR�SURYLGH�DOO�RI�WKH�
LQIRUPDWLRQ�WKDW�LV�UHTXLUHG�IRU�WKH�RSHUDWLRQ�
RI�HDFK�836�PRGXOH��7KH�IROORZLQJ�LV�D�OLVW�RI�
WKH�KDUGZDUH�IHDWXUHV�

�� 7KH�FRQWURO�ORJLF�SHUIRUPV�DXWRPDWLF�
RSHUDWLRQV�ZLWK�PLQLPDO�RSHUDWRU�
LQWHUIDFH��7KH�OLPLWHG�QXPEHU�RI�PDQXDO�
FRQWUROV�DUH�HDV\�WR�XVH�

�� (DFK�6HULHV����7�836�FDELQHW�LV�HTXLSSHG�
ZLWK�DQ�HDV\�WR�UHDG�����[�����SL[HO�OLTXLG�
FU\VWDO�GLVSOD\��/&'��VFUHHQ��,W�SUHVHQWV�
LQIRUPDWLRQ�LQ�D�ZD\�WKDW�LV�HDV\�WR�
XQGHUVWDQG�DW�DQ�H\H�OHYHO�IURQW�SDQHO�
ORFDWLRQ�

�� 7KH�GLVSOD\�LV�FRQWUROOHG�E\�D�GHGLFDWHG�
PLFURSURFHVVRU�ZLWK�D�QRQ�YRODWLOH�
�(3520��SURJUDP�DQG�D�EDWWHU\�EDFNHG�
HYHQW�PHPRU\�

�� 7KH�6HULHV����7�FDQ�EH�RUGHUHG�ZLWK�
FRPPXQLFDWLRQ�SRUWV��WHUPLQDO�ERDUG�
FRQQHFWLRQV��IRU�

D���7UDQVPLVVLRQ�RI�SUHVHQW�VWDWXV�LQIRUPD�
WLRQ�WR�UHPRWH�WHUPLQDOV�YLD�D�UHVLGHQW�
DXWR�GLDO�FRPPXQLFDWLRQV�SURJUDP�DQG�
DQ�H[WHUQDO�PRGHP��7KLV�SRUW�DOVR�
UHVSRQGV�WR�LQTXLULHV�RI�WKH�836�V\VWHP�
VWDWXV�DQG�KLVWRU\�IURP�WKH�UHPRWH�WHU�
PLQDO�

E���5HSRUWLQJ�836�V\VWHP�VWDWXV�DQG�
KLVWRU\�LQIRUPDWLRQ�LQ�UHVSRQVH�WR�
LQTXLULHV�IURP�D�ORFDO�WHUPLQDO��QR�
PRGHP�UHTXLUHG��

F���5HSRUWLQJ�WR�D�ORFDO�PRQLWRU�WKH�
LQIRUPDWLRQ�UHTXHVWHG�IURP�WKH�ORFDO�
WHUPLQDO�

G���5HSRUWLQJ�LQIRUPDWLRQ�WR�D�/LHEHUW�
6LWH6FDQ�&HQWUDO�0RQLWRULQJ�6\VWHP�

H���5HOD\LQJ�VHOHFWHG�DODUP�PHVVDJHV�WR�D�
/LHEHUW�5HPRWH�0RQLWRU�3DQHO�DQG�WR�D�
VHSDUDWH�WHUPLQDO�ERDUG�IRU�FXVWRPHU�
XVH�

I���5HSRUWLQJ�NH\�V\VWHPV�LQIRUPDWLRQ�YLD�
6103�LQWHUIDFH�WR�D�QHWZRUN�
PRQLWRULQJ�V\VWHP�
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$OO�H[WHUQDO�FRPPXQLFDWLRQ�GHYLFHV�
DUH�RSWLRQDO�HTXLSPHQW�

)LUPZDUH

7KH�RSHUDWRU�LQWHUIDFH�GLVSOD\�V\VWHP�VRIWZDUH�
HQDEOHV�WKH�RSHUDWRU�WR�PRQLWRU�WKH�836�
V\VWHP�VWDWXV��WR�FRQWURO�WKH�SRZHU�IORZ�
WKURXJK�WKH�836��WR�PRQLWRU�DOO�RI�WKH�PHWHU�
UHDGLQJV��WR�H[HFXWH�WKH�VWDUW�XS��VKXWGRZQ��
DQG�WKH�ORDG�WUDQVIHU�SURFHGXUHV��WR�DFFHVV�WKH�
HYHQW�KLVWRU\�ILOHV��DQG�WR�PDNH�DGMXVWPHQWV�WR�
WKH�SURJUDPPDEOH�SDUDPHWHUV��7KH�IROORZLQJ�
LV�D�OLVW�RI�WKH�ILUPZDUH�IHDWXUHV�

�� 7KH�PHQX�GULYHQ�VRIWZDUH�SURPSWV�WKH�
RSHUDWRU�IRU�LQSXW�

�� 6WHS�E\�VWHS�LQVWUXFWLRQV�DVVLVW�WKH�
RSHUDWRU�GXULQJ�WKH�VWDUW�XS��VKXWGRZQ��
DQG�WKH�ORDG�WUDQVIHU�SURFHGXUHV��7KLV�
KHOSV�WR�HOLPLQDWH�RSHUDWRU�HUURUV�

�� *UDSKLFV�EDVHG�PLPLF�GLDJUDPV�LOOXVWUDWH�
FLUFXLW�EUHDNHU�VWDWXV�DQG�WKH�SRZHU�IORZ�
WKURXJK�WKH�836�V\VWHP�

�� 7KH�3UHVHQW�6WDWXV�VFUHHQ�UHSRUWV�
LQIRUPDWLRQ�DERXW�WKH�V\VWHP
V�SUHVHQW�
VWDWXV��7KH�+LVWRU\�6WDWXV�VFUHHQ�
FKURQLFOHV�WKH�HYHQWV�OHDGLQJ�XS�WR�DQG�
LPPHGLDWHO\�DIWHU�D�IDXOW��7KH�(YHQW�
+LVWRU\�VFUHHQ�OLVWV�DOO�RI�WKH�DODUP�
PHVVDJHV�WKDW�KDYH�EHHQ�ORJJHG�RYHU�D�
SHULRG�RI�WLPH�

�� �7KH�%DWWHU\�&\FOH�0RQLWRU�UHFRUGV�
LQIRUPDWLRQ�RQ�XS�WR�����EDWWHU\�GLVFKDUJH�
HYHQWV��,QIRUPDWLRQ�LQFOXGHV�GDWH��WLPH��
OHQJWK�RI�GLVFKDUJH��KLJKHVW�FXUUHQW�
GHPDQG��ORZHVW�EDWWHU\�YROWDJH��DQG�
FXPXODWLYH�EDWWHU\�DPS�KRXUV�GLVFKDUJHG��
:KHQ�HTXLSSHG�ZLWK�WKH�RSWLRQDO�
WHPSHUDWXUH�VHQVRU��LW�FDQ�DOVR�UHFRUG�
EDWWHU\�WHPSHUDWXUH�

5HIHU�WR�6HFWLRQ�����23(5$7,21�IRU�D�
GHVFULSWLRQ�RI�WKH�FRQWUROV�DQG�LQGLFDWRUV�
ORFDWHG�RQ�WKH�2SHUDWRU�&RQWURO�3DQHO�
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 2.2.2  Rectifier/Charger

7KH�836�PRGXOH�UHFWLILHU�FKDUJHU�FRQVLVWV�RI�
DQ�LQSXW�FLUFXLW�EUHDNHU��LVRODWLRQ�WUDQVIRUPHU�
�DV�SDUW�RI�WKH����SXOVH�UHFWLILHU�RSWLRQ���$&�
FXUUHQW�OLPLWLQJ�FLUFXLW��EDWWHU\�HTXDOL]H�
FKDUJH�FLUFXLW��'&�ILOWHU��EDWWHU\�FKDUJH�FXUUHQW�
OLPLWLQJ�FLUFXLW��DQG�EULGJH�UHFWLILHUV�

2SHUDWLRQ

7KH�UHFWLILHU�FKDUJHU�FRQYHUWV�WKH�$&�LQSXW�
SRZHU�WR�'&�SRZHU��7KLV�FRQYHUVLRQ�LV�
DFFRPSOLVKHG�E\���SKDVH�EULGJH�UHFWLILHUV�XVLQJ�
6&5V��$OO�SKDVHV�DUH�LQGLYLGXDOO\�IXVHG��)RU�
PRGXOHV�ZLWK�WKH����SXOVH�UHFWLILHU�RSWLRQ��
UHIOHFWHG�LQSXW�FXUUHQW�7+'�LV�OHVV�WKDQ����DW�
IXOO�ORDG��ZKLFK�PD\�EH�UHGXFHG�WR�OHVV�WKDQ����
ZLWK�RSWLRQDO�ILOWHU���)RU�DOO�PRGXOHV�ZLWK���
SXOVH�UHFWLILHUV��UHIOHFWHG�LQSXW�FXUUHQW�7+'�LV�
OHVV�WKDQ�����DW�IXOO�ORDG��ZKLFK�PD\�EH�
UHGXFHG�WR����ZLWK�RSWLRQDO�ILOWHU��

7KH�ILOWHUHG�RXWSXW�RI�WKH�UHFWLILHU�FKDUJHU�
SURYLGHV�UHJXODWHG�'&�SRZHU�WR�GULYH�WKH�
LQYHUWHU�DQG�FKDUJH�WKH�EDWWHU\�

,QSXW�&LUFXLW�%UHDNHU

7KH�LQSXW�FLUFXLW�EUHDNHU��&%���LV�VL]HG�WR�
DOORZ�HQRXJK�FXUUHQW�WR�UHFKDUJH�WKH�EDWWHU\�
DQG�VXSSO\�D�IXOO�UDWHG�ORDG�DW�WKH�VDPH�WLPH��
7KH�FLUFXLW�EUHDNHU�FRQWDLQV�D�WKHUPDO�
PDJQHWLF�WULS�PHFKDQLVP�DQG�DQ�XQGHUYROWDJH�
UHOHDVH�WKDW�LQWHUUXSWV�SRZHU��SUHYHQWLQJ�
GDPDJH�WR�WKH�V\VWHP��LI�WKHUH�LV�DQ�LQWHUQDO�
$&�RYHU�FXUUHQW�FRQGLWLRQ�RU�D�VKRUW�FLUFXLW��
7KLV�FLUFXLW�EUHDNHU�PXVW�EH�FORVHG�PDQXDOO\�

,VRODWLRQ�7UDQVIRUPHU

7KH�LQSXW�LVRODWLRQ�WUDQVIRUPHU��SURYLGHG�DV�
SDUW�RI�WKH����SXOVH�UHFWLILHU�RSWLRQ��KDV�D�GU\�
W\SH�FRUH��DQG�FRSSHU�ZLQGLQJV�ZLWK�FODVV�+�
LQVXODWLRQ��7KH�WUDQVIRUPHU�KDV�D�Z\H�SULPDU\�
ZLWK�GHOWD�DQG�Z\H�VHFRQGDU\�ZLQGLQJV��7KH�
LVRODWLRQ�WUDQVIRUPHU�SURYLGHV�WKH�LQLWLDO�VWHS�
RI�FULWLFDO�EXV�LVRODWLRQ��7KLV�UHGXFHV�WKH�$&�
VKRFN�KD]DUG�DW�WKH�EDWWHU\�DQG�DW�RWKHU�'&�
FRPSRQHQWV��DQG�SUHYHQWV�D�'&�IDXOW�IURP�
GLVUXSWLQJ�XSVWUHDP�$&�FLUFXLWU\�

�,QSXW�&XUUHQW�/LPLW

$&�LQSXW�FXUUHQW�VHQVLQJ�WUDQVIRUPHUV��&7V��
DUH�XVHG�WR�PHDVXUH�FXUUHQW�OHYHOV��&RQWURO�
FLUFXLWU\�PRQLWRUV�WKH�&7V�DQG�UHVWULFWV�WKH�$&�
FXUUHQW�WR�OHVV�WKDQ������RI�WKH�IXOO�LQSXW�
FXUUHQW�UDWLQJ�E\�UHGXFLQJ�WKH�EDWWHU\�FKDUJLQJ�
YROWDJH��7KLV�FXUUHQW�OLPLW�LV�DGMXVWDEOH�IURP�
����WR������DQG�LV�IDFWRU\�VHW�DW�������$�
VHFRQG�OHYHO�RI�LQSXW�FXUUHQW�OLPLW�LV�LQLWLDWHG�
E\�DQ�H[WHUQDO�FRQWDFW�FORVXUH��ILHOG�VXSSOLHG�
IRU�XVH�ZLWK�EDFN�XS�JHQHUDWRU���DQG�LV�
DGMXVWDEOH�IURP����WR�������IDFWRU\�VHW�DW�
������

'XULQJ�D�UHFWLILHU�UH�VWDUW�IROORZLQJ�EDWWHU\�
GLVFKDUJH��WKH�FXUUHQW�VORZO\�UDPSV�XS��ZDONV�
LQ��IURP�����RI�WKH�UDWHG�LQSXW�FXUUHQW�WR������
RYHU�D����WR����VHFRQG�SHULRG��7KH�PD[LPXP�
UDWH�RI�FKDQJH�RI�WKH�$&�LQSXW�FXUUHQW�LV�����
SHU�VHFRQG��7KH�LQSXW�FXUUHQW�ZDON�LQ�UHGXFHV�
WKH�VWDUW�XS�VXUJH�GLVWRUWLRQ�HIIHFWV�RQ�DOO�RWKHU�
HTXLSPHQW�FRQQHFWHG�WR�WKH�VDPH�VRXUFH�DQG�
SURORQJV�WKH�VHUYLFH�OLIH�RI�LQWHUQDO�
FRPSRQHQWV�

,QSXW�&XUUHQW�,QUXVK

7KH�PD[LPXP�VXE�F\FOH�RI�LQUXVK�FXUUHQW�GXH�
WR�WKH�LQSXW�LVRODWLRQ�WUDQVIRUPHU�SRUWLRQ�RI�WKH�
RSWLRQDO����SXOVH�UHFWLILHU�LV�W\SLFDOO\�OHVV�WKDQ�
�����RI�WKH�UDWHG�LQSXW�FXUUHQW�IRU�WKH�ILUVW�����
F\FOH��:LWKRXW�WKLV�WUDQVIRUPHU��LQUXVK�FXUUHQW�
LV�W\SLFDOO\�OHVV�WKDQ�����WLPHV�QRUPDO�

,QSXW�3RZHU�)DFWRU

7KH�UDWHG�LQSXW�SRZHU�IDFWRU�LV�QR�OHVV�WKDQ�
�����ODJJLQJ�DW�WKH�QRPLQDO�LQSXW�YROWDJH�DQG�
WKH�IXOO�UDWHG�836�ORDG��7KH�RSWLRQDO�LQSXW�
ILOWHU�ZLOO�LPSURYH�WKH�SRZHU�IDFWRU�WR�EHWWHU�
WKDQ������ODJJLQJ�DW�IXOO�ORDG��5HIHU�WR�
GUDZLQJV�IRU�\RXU�VSHFLILF�PRGHO�
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 2.2.3  Battery Charging Circuit

7KH�836�PRGXOH�FKDUJLQJ�FLUFXLW�LV�FDSDEOH�RI�
UHFKDUJLQJ�WKH�EDWWHU\�SODQW�WR�����RI�IXOO�
FDSDFLW\�ZLWKLQ����WLPHV�WKH�GLVFKDUJH�WLPH��
5HFKDUJLQJ�WKH�ODVW����WDNHV�ORQJHU�EHFDXVH�RI�
FKDUDFWHULVWLFV�LQKHUHQW�LQ�WKH�EDWWHU\��'&�
ULSSOH�YROWDJH�LV�OLPLWHG�WR������506�WR�
SUHVHUYH�EDWWHU\�OLIH�GXULQJ�ORQJ�WHUP�IORDW�
FKDUJLQJ�ZKLOH�WKH�836�V\VWHP�LV�RSHUDWLQJ�RQ�
XWLOLW\�VRXUFH�SRZHU�

2SHUDWLRQ�$IWHU�'LVFKDUJH

:KHQ�FRPPHUFLDO�SRZHU�LV�LQWHUUXSWHG��WKH�
EDWWHU\�FRQWLQXHV�WR�VXSSO\�'&�SRZHU�WR�WKH�
LQYHUWHU�ZLWKRXW�LQWHUUXSWLRQ�WR�WKH�FULWLFDO�
ORDG��,I�WKH�$&�VRXUFH�SRZHU�LV�UHVWRUHG�EHIRUH�
WKH�EDWWHU\�KDV�IXOO\�GLVFKDUJHG��WKH�UHFWLILHU�
DXWRPDWLFDOO\�UHVWDUWV�DQG�UHVXPHV�FDUU\LQJ�
WKH�LQYHUWHU�DQG�EDWWHU\�UHFKDUJH�ORDG�
UHTXLUHPHQWV�

2SHUDWLRQ�$IWHU�(QG�RI�GLVFKDUJH

7KH�EDWWHU\�WLPH�VFUHHQ�GLVSOD\HG�RQ�WKH�
FRQWURO�SDQHO�HQDEOHV�\RX�WR�HVWLPDWH�ZKHQ�
EDWWHU\�VKXWGRZQ�ZLOO�RFFXU��<RX�ZLOO�KDYH�
HQRXJK�WLPH�WR�HQHUJL]H�DQ�DOWHUQDWH�$&�SRZHU�
VRXUFH�RU�WR�LQLWLDWH�DQ�RUGHUO\�VKXWGRZQ�RI�WKH�
FULWLFDO�ORDG��,I�WKH�EDWWHU\�SODQW�GLVFKDUJHV�WR�
WKH�VKXWGRZQ�SRLQW�GXULQJ�DQ�RXWDJH��WKH�836�
DXWRPDWLFDOO\�GLVFRQQHFWV�WKH�ORDG��WKH�$&�
LQSXW��DQG�WKH�EDWWHU\��$IWHU�$&�LQSXW�SRZHU�LV�
UHVWRUHG��WKH�UHFWLILHU�FDQ�EH�PDQXDOO\�
UHVWDUWHG�E\�WKH�XVHU�

%DWWHU\�'LVFRQQHFW

7KH�PRGXOH�EDWWHU\�GLVFRQQHFW��0%'��FLUFXLW�
EUHDNHU�LV�XVHG�WR�LVRODWH�WKH�836�PRGXOH�IURP�
WKH�EDWWHU\�GXULQJ�PDLQWHQDQFH��DQG�WR�
DXWRPDWLFDOO\�GLVFRQQHFW�WKH�EDWWHU\�IURP�WKH�
LQYHUWHU�DW�WKH�HQG�RI�EDWWHU\�GLVFKDUJH��7KH�
0%'�FLUFXLW�EUHDNHU�FDQ�EH�RSHQHG�RU�WULSSHG�
DXWRPDWLFDOO\��IURP�WKH�FRQWURO�SDQHO��RU�
PDQXDOO\��,W�PXVW�EH�FORVHG�PDQXDOO\�

%DWWHU\�&KDUJH�&XUUHQW�/LPLWLQJ

7KH�EDWWHU\�UHFKDUJH�FXUUHQW��DIWHU�D�EDWWHU\�
GLVFKDUJH��LV�OLPLWHG�WR�EHWZHHQ���DQG�����
�DGMXVWDEOH��RI�WKH�IXOO�ORDG�PD[LPXP�
GLVFKDUJH�FXUUHQW��$Q�H[WHUQDO�GU\�FRQWDFW�
FORVXUH��ILHOG�VXSSOLHG��DFWLYDWHV�D�UHGXFHG�
VHFRQG�OHYHO�RI�WKH�EDWWHU\�FKDUJH�FXUUHQW�
OLPLWLQJ�FLUFXLW�IRU�XVH�ZLWK�D�EDFN�XS�
JHQHUDWRU��7KHVH�WZR�OHYHOV�RI�FRQWURO�UHJXODWH�
WKH�DPRXQW�RI�FXUUHQW�WKDW�IORZV�IURP�WKH�
SRZHU�VRXUFH�WR�WKH�EDWWHU\�ZKLOH�WKH�EDWWHU\�LV�
UHFKDUJLQJ�

7KH�EDWWHU\�FKDUJH�FXUUHQW�OLPLW�LV�IDFWRU\�VHW�
DW�����IRU�QRUPDO�RSHUDWLRQ�DQG�DW����IRU�
DOWHUQDWH�SRZHU�VRXUFH�UHFKDUJH�RSHUDWLRQ�

%DWWHU\�(TXDOL]H�&KDUJH�&LUFXLW

7KH�EDWWHU\�HTXDOL]H�FKDUJH�IHDWXUH�FDQ�EH�
PDQXDOO\�LQLWLDWHG�RU�LW�FDQ�EH�SURJUDPPHG�WR�
RSHUDWH�DXWRPDWLFDOO\��(LWKHU�FDQ�EH�VHOHFWHG�
IURP�WKH�EDWWHU\�HTXDOL]H�VFUHHQ�GLVSOD\HG�RQ�
WKH�FRQWURO�SDQHO�

7KH�DXWRPDWLF�EDWWHU\�HTXDOL]LQJ�FKDUJH�
FLUFXLW�LQFUHDVHV�WKH�UHFWLILHU�FKDUJHU�RXWSXW�
YROWDJH�WR�FKDUJH�WKH�EDWWHU\�DQ\WLPH�WKHUH�LV�D�
SRZHU�RXWDJH�RI����VHFRQGV�RU�ORQJHU��7KH�
HTXDOL]LQJ�YROWDJH�LV�VOLJKWO\�KLJKHU�WKDQ�WKH�
IORDW�YROWDJH��7KLV�GHFUHDVHV�WKH�WLPH�UHTXLUHG�
WR�UHFKDUJH�WKH�EDWWHU\�
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'R�QRW�XVH�HTXDOL]H�FKDUJLQJ�ZLWK�
YDOYH�UHJXODWHG�OHDG�DFLG�EDWWHULHV�

&RQVXOW�WKH�EDWWHU\�PDQXIDFWXUHU
V�
PDQXDO�IRU�VSHFLILF�LQIRUPDWLRQ�DERXW�
HTXDOL]H�FKDUJLQJ��
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 2.2.4  Inverter

7KH�LQYHUWHU�LV�D�VROLG�VWDWH�GHYLFH�WKDW�
FRQYHUWV�WKH�'&�RXWSXW�RI�WKH�UHFWLILHU�FKDUJHU�
RU�WKH�EDWWHU\�WR�$&�SRZHU�

2SHUDWLRQ

7KH�LQYHUWHU�FRQYHUWV�'&�SRZHU���IURP�HLWKHU�
WKH�EDWWHU\�RU�WKH�UHFWLILHU�FKDUJHU���LQWR�WKUHH�
SXOVH�ZLGWK�PRGXODWHG�VL[�VWHS�ZDYHIRUPV��
7KHVH�ZDYHIRUPV�DUH�ILOWHUHG�LQWR�ORZ�
GLVWRUWLRQ�VLQH�ZDYH�SRZHU��7KH�LQYHUWHU�LV�
FRQWUROOHG�E\�DQ�$SSOLFDWLRQ�6SHFLILF�
,QWHJUDWHG�&LUFXLW��$6,&���7KLV�LQWHJUDWHG�
FLUFXLW�FRQWUROV�WKH�SUHFLVH�V\QFKURQL]DWLRQ��
DPSOLWXGH��DQG�IUHTXHQF\�RI�WKH�RXWSXW�YROWDJH�

,Q�DGGLWLRQ�WR�WKH�LQYHUWHU�HIILFLHQWO\�VXSSO\LQJ�
D�UHJXODWHG�$&�RXWSXW�IURP�D�'&�VRXUFH��WKH�
RXWSXW�LVRODWLRQ�WUDQVIRUPHU�VHUYHV�DV�D�VWDJH�
RI�LVRODWLRQ�EHWZHHQ�WKH�FULWLFDO�ORDG�EXV�DQG�
WKH�FRPPHUFLDO�VRXUFH�SRZHU��7KH�LQYHUWHU�LV�
FRQILJXUHG�WR�KDQGOH�PRVW�FULWLFDO�ORDG�LQUXVK�
VXUJHV��,W�PDLQWDLQV�RXWSXW�YROWDJH�7RWDO�
+DUPRQLF�'LVWRUWLRQ��7+'��ZLWKLQ�
VSHFLILFDWLRQV�HYHQ�ZKHQ�KDQGOLQJ�QRQ�OLQHDU�
FRPSXWHU�ORDGV��5HIHU�WR�QRQ�OLQHDU�ORDG�
FKDUDFWHULVWLFV�

2XWSXW�5HJXODWLRQ�$QG�2YHUORDG�
3HUIRUPDQFH

7KH�LQYHUWHU�LV�FDSDEOH�RI�VXVWDLQLQJ�IXOO�
RXWSXW�YROWDJH������RI�WKH�QRPLQDO�YROWDJH��IRU�
XS�WR������RYHUORDG�DW�WKH�RXWSXW�IRU�DV�ORQJ�DV�
���VHFRQGV�ZLWKRXW�UHGXFLQJ�WKH�RXWSXW�
YROWDJH��,W�FDQ�DOVR�KDQGOH�DW�OHDVW������RI�WKH�
UDWHG�FXUUHQW�IRU�XS�WR����PLQXWHV�DQG������RI�
WKH�UDWHG�FXUUHQW�FRQWLQXRXVO\��,I�DQ�RYHUORDG�
H[FHHGV�WKH�V\VWHP�FDSDFLW\�DQG�D�E\SDVV�
VRXUFH�LV�DYDLODEOH��WKH�FULWLFDO�ORDG�LV�
WUDQVIHUUHG�WR�WKH�E\SDVV�VRXUFH�VRXUFH�DQG�WKH�
LQYHUWHU�LV�GLVFRQQHFWHG�IURP�WKH�ORDG��5HIHU�WR�
������$8720$7,&�23(5$7,216�

�1RQ�OLQHDU�/RDG�&KDUDFWHULVWLFV

&RPSXWHUV�DQG�FRPSXWHU�HTXLSPHQW�ZLWK�
VZLWFKLQJ�SRZHU�VXSSOLHV�JHQHUDWH�QRQ�OLQHDU�
FXUUHQWV�ULFK�LQ�ILIWK�DQG�VHYHQWK�KDUPRQLFV�

7KH�LQYHUWHU�SXOVH�ZLGWK�PRGXODWHG�VL[�VWHS�
ZDYHIRUP��FRXSOHG�ZLWK�WKH�RXWSXW�ILOWHU��
SURYLGHV�D�QDWXUDO�SDWK�IRU�UHGXFLQJ�WKH�ILIWK�
DQG�VHYHQWK�KDUPRQLF�FXUUHQWV�SURGXFHG�E\�
WKH�ORDG��7KH�LQYHUWHU�ILOWHU�OLPLWV�WKH�RXWSXW�
YROWDJH�7+'�WR�OHVV�WKDQ����ZLWK�XS�WR������
W\SLFDO�HOHFWURQLF�GDWD�SURFHVVLQJ��('3��ORDGV��
('3�HTXLSPHQW�FKDUDFWHULVWLFDOO\�LQFOXGHV�
ERWK�QRQ�OLQHDU�DQG�OLQHDU�ORDG�FRPSRQHQWV�

8QEDODQFHG�/RDG�&KDUDFWHULVWLFV

8QEDODQFHG�ORDGV�DUH�DFWLYHO\�UHJXODWHG��7KH�
SKDVH�WR�SKDVH�YROWDJH�EDODQFH�LV�PDLQWDLQHG�
WR�ZLWKLQ�����HYHQ�ZLWK�D�����ORDG�LPEDODQFH�

7KH�WKUHH�SKDVH��URRW�PHDQ�VTXDUH��506��
DYHUDJH�YROWDJH�LV�DOVR�UHJXODWHG�WKURXJK�D�
VHSDUDWH�FRQWURO�FLUFXLW�XVLQJ�SKDVH�WR�SKDVH�
VHQVLQJ�
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 2.2.5  Static Bypass

$�VWDWLF�E\SDVV�LV�DQ�LQWHJUDO�SDUW�RI�WKH�836��
7KH�VWDWLF�E\SDVV�FRQVLVWV�RI�D�VWDWLF�E\SDVV�
VZLWFK�DQG�E\SDVV�SRZHU�VZLWFKLQJ�GHYLFHV�
�PRWRU�RSHUDWHG�FLUFXLW�EUHDNHUV���$Q�
DXWRPDWLF�WUDQVIHU�FRQWURO�FLUFXLW�VHQVHV�WKH�
VWDWXV�RI�WKH�RSHUDWRU�FRQWUROV��836�ORJLF�
VLJQDOV�DQG�DODUP�PHVVDJHV��DQG�FULWLFDO�EXV�
RSHUDWLQJ�FRQGLWLRQV��,I�WKH�LQYHUWHU�RXWSXW�FDQ�
QR�ORQJHU�VXSSO\�WKH�FULWLFDO�ORDG��WKH�VWDWLF�
E\SDVV�VZLWFK��LQ�FRQMXQFWLRQ�ZLWK�PRWRUL]HG�
FLUFXLW�EUHDNHUV��DXWRPDWLFDOO\�WUDQVIHUV�WKH�
FULWLFDO�ORDG�WR�WKH�E\SDVV�VRXUFH�ZLWKRXW�
LQWHUUXSWLRQ�

)XVH�3URWHFWLRQ

7KH�VWDWLF�E\SDVV�VZLWFK�SDWK�XVHV�WZR�EDFN�WR�
EDFN�6&5V�SHU�SKDVH��(DFK�SKDVH�LV�
LQGLYLGXDOO\�SURWHFWHG�E\�D�IXVH�VL]HG�WR�FOHDU�
RQO\�LQ�WKH�HYHQW�RI�D�FDWDVWURSKLF�IDXOW��7KLV�LV�
D�PRUH�UHOLDEOH�PHWKRG�WKDQ�GHSHQGLQJ�RQ�
H[WHUQDO�SURWHFWLRQ�GHYLFHV��7KH�IXVHV�DUH�LQ�
WKH�FLUFXLW�WR�SURWHFW�WKH�FULWLFDO�EXV�
GLVWULEXWLRQ�HTXLSPHQW�DJDLQVW�FDWDVWURSKLF�
IDXOWV��7KH�VWDWLF�VZLWFK�6&5V�DUH�RYHUVL]HG�WR�
HDVLO\�KDQGOH�DQ\�FXUUHQW�VXUJHV�WKDW�PD\�EORZ�
WKH�IXVHV�

6WDWLF�6ZLWFK�%DFNIHHG�3URWHFWLRQ

7KH�VWDWLF�E\SDVV�V\VWHP�LV�HTXLSSHG�ZLWK�
UHGXQGDQW�GLVFRQQHFW�FLUFXLWV�WKDW�SUHYHQW�
EDFNIHHG�RI�OHWKDO�YROWDJH�WR�WKH�E\SDVV�LQSXW�
LQ�WKH�HYHQW�RI�D�VKRUWHG�VWDWLF�VZLWFK�6&5��,I�D�
VKRUWHG�6&5�LV�GHWHFWHG��WKH�VWDWLF�E\SDVV�
VZLWFK�LV�LVRODWHG�DQG�DQQXQFLDWHG�DW�WKH�836�
FRQWURO�SDQHO��DQG�WKH�FULWLFDO�ORDG�UHPDLQV�RQ�
836�RXWSXW�SRZHU�

%\SDVV�&LUFXLW�%UHDNHU

7KH�PRWRU�RSHUDWHG�E\SDVV�FLUFXLW�EUHDNHU��
ZLUHG�LQ�SDUDOOHO�ZLWK�WKH�VWDWLF�VZLWFK��
DXWRPDWLFDOO\�FORVHV�ZLWKLQ�����PLOOLVHFRQGV�
DIWHU�WKH�ORDG�LV�WUDQVIHUUHG�WR�WKH�E\SDVV�
SRZHU�VRXUFH��UHPRYLQJ�WKH�VWDWLF�VZLWFK�IURP�
WKH�SRZHU�IORZ�

�3XOVHG�3DUDOOHO�2SHUDWLRQ

:KHQ�DQ�RYHUORDG�FRQGLWLRQ�VXFK�DV�PDJQHWLF�
LQUXVK�FXUUHQW�RU�D�EUDQFK�ORDG�FLUFXLW�IDXOW�
H[FHHGV������RI�WKH�IXOO�ORDG�FXUUHQW�UDWLQJ��

WKH�VWDWLF�E\SDVV�VZLWFK�SXOVHV�RQ�IRU����
PLOOLVHFRQGV��7KLV�DOORZV�XS�WR�������UDWHG�
IXOO�ORDG�FXUUHQW�IURP�WKH�E\SDVV�OLQH�WR�FOHDU�
WKH�RYHUORDG�ZLWKRXW�FORVLQJ�WKH�E\SDVV�FLUFXLW�
EUHDNHU��D�/LHEHUW�GHVLJQ�H[FOXVLYH���7KH�
E\SDVV�VRXUFH�LV�LQ�SDUDOOHO�ZLWK�WKH�836�
V\VWHP��SHUPLWWLQJ�WKH�E\SDVV�VRXUFH�WR�FDUU\�
WKH�LQLWLDO�RYHUORDG�FXUUHQW��,I�WKH�RYHUORDG�
FOHDUV�EHIRUH����PLOOLVHFRQGV��D�ORDG�WUDQVIHU�WR�
E\SDVV�LV�QRW�PDGH��,I�WKH�RYHUORDG�FRQGLWLRQ�
H[FHHGV�WKH�LQYHUWHU�FDSDFLW\��WKH�DXWRPDWLF�
WUDQVIHU�LV�PDGH��PDLQWDLQLQJ�WKH�ORDG�YROWDJH�
ZLWKLQ�WKH�VSHFLILHG�OLPLWV��

7KLV�SXOVHG�VWDWLF�VZLWFK�RSHUDWLRQ�UHGXFHV�
QXLVDQFH�RSHUDWLRQ�RI�PRWRU�RSHUDWHG�FLUFXLW�
EUHDNHUV�IRU�VXFK�VKRUW�WHUP�FRQGLWLRQV�

/RDG�7UDQVIHUV

7UDQVIHUV�WR��WUDQVIHU��RU�IURP��UHWUDQVIHU��WKH�
E\SDVV�PD\�EH�SHUIRUPHG�DXWRPDWLFDOO\�RU�
PDQXDOO\�LQ�D�PDNH�EHIRUH�EUHDN��0%%��
VHTXHQFH��7KLV�LV�DFFRPSOLVKHG�WKURXJK�WKH�
RYHUODSSLQJ�RSHUDWLRQ�RI�WKH�836�RXWSXW�DQG�
WKH�E\SDVV�SRZHU�VZLWFKLQJ�GHYLFHV�

0DQXDO�ORDG�WUDQVIHUV�DQG�UHWUDQVIHUV�DUH�
LQLWLDWHG�E\�WKH�RSHUDWRU�IURP�WKH�836�FRQWURO�
SDQHO�

,Q�D�PDQXDO�RSHUDWLRQ��RU�DQ�DXWRPDWLF�
UHWUDQVIHU��WKH�WZR�PRWRUL]HG�FLUFXLW�EUHDNHUV�
836�RXWSXW�DQG�V\VWHP�E\SDVV��6%%��DUH�ERWK�
FORVHG�VLPXOWDQHRXVO\�IRU�D�VKRUW�SHULRG�RI�WLPH�
�RYHUODS��

$XWRPDWLF�WUDQVIHUV�DUH�LQLWLDWHG�E\�WKH�836�
V\VWHP�FRQWURO�ORJLF�ZKHQ�DQ�RYHUORDG�LV�
EH\RQG�WKH�VSHFLILHG�FDSDELOLWLHV�RI�WKH�836�
LQYHUWHU�RU�ZKHQ�D�IDXOW�RFFXUV�ZLWKLQ�WKH�836�
PRGXOH��$Q�DXWRPDWLF�UHWUDQVIHU�LV�LQLWLDWHG�LI�
WKLV�IXQFWLRQ�LV�HQDEOHG�DQG�LI�V\VWHP�
FRQGLWLRQV�IRU�D�UHWUDQVIHU�DUH�SUHVHQW�

,Q�DQ�DXWRPDWLF�WUDQVIHU��WKH�FLUFXLW�EUHDNHUV�
GR�QRW�RYHUODS��EXW�GXULQJ�WKH�VKRUW�WLPH�JDS�
E\SDVV�SRZHU�LV�VXSSOLHG�WR�WKH�FULWLFDO�ORDG�
WKURXJK�WKH�VROLG�VWDWH�VWDWLF�VZLWFK�
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7UDQVIHU�$QG�5HWUDQVIHU�&RQGLWLRQV

�� $XWRPDWLF�7UDQVIHUV�WR�%\SDVV��&ULWLFDO�
EXV�FRQGLWLRQV�WKDW�ZLOO�LQLWLDWH�DQ�DXWR�
PDWLF�WUDQVIHU�RI�WKH�FULWLFDO�ORDG�IURP�WKH�
836�LQYHUWHU�RXWSXW�WR�WKH�E\SDVV�VRXUFH�
DUH�

D���2XWSXW�2YHUORDG��RYHUFXUUHQW�FRQGLWLRQ�
LQ�H[FHVV�RI�WKH�FXUUHQW�YHUVXV�WLPH�
RYHUORDG�FDSDFLW\�FXUYH�

E���2YHU�8QGHU�9ROWDJH��29�89���FULWLFDO�EXV�
YROWDJH�LV�RXWVLGH�WKH�DOORZDEOH�
WROHUDQFH�

F���,QYHUWHU�,QRSHUDWLYH��LQYHUWHU�GLDJQRVWLF�
FLUFXLWU\�VHQVHV�DQ�LPPLQHQW�LQYHUWHU�
RXWSXW�29�89�FRQGLWLRQ�

����%DWWHU\�GLVFKDUJHG�WR�WKH�VKXWGRZQ�
YROWDJH�

����,QYHUWHU�RU�UHFWLILHU�IDXOW�FRQGLWLRQ�
�SRZHU��ORJLF��RU�RYHU�WHPSHUDWXUH��
SUHVHQW�RU�LPPLQHQW�

����)DLOXUH�RI�V\VWHP�ORJLF�RU�ORJLF�SRZHU�

����(PHUJHQF\�0RGXOH�2II��(02��RU�
(PHUJHQF\�3RZHU�2II��(32��FLUFXLW�
DFWLYDWHG�

�� �0DQXDO�7UDQVIHUV��0DQXDO�WUDQVIHUV�
PD\�EH�LQLWLDWHG�DW�DQ\�WLPH�SURYLGHG�QR�
WUDQVIHU�LQKLELWLRQ�FRQGLWLRQV�DUH�SUHVHQW�

�� 7UDQVIHU�,QKLELWHG��$�PDQXDO�WUDQVIHU�WR�
WKH�E\SDVV�VRXUFH�ZLOO�EH�LQKLELWHG�LI�DQ\�RI�
WKH�IROORZLQJ�FRQGLWLRQV�H[LVW�

D���%\SDVV�IUHTXHQF\�GHYLDWHV������+]�IURP�
WKH�QRPLQDO�

E���836�V\VWHP�WR�E\SDVV�YROWDJH�GLIIHUHQFH�
�'9��H[FHHGV�D�SUHGHWHUPLQHG�
SHUFHQWDJH��QRUPDOO\�����

F���2.�WR�7UDQVIHU�VLJQDO�IURP�WKH�FRQWURO�
ORJLF�LV�QRW�SUHVHQW�

127(

$�ORDG�WUDQVIHU�WR�WKH�E\SDVV�OLQH�ZLOO�EH�
FRPSOHWHG�ZKHQHYHU�DQ�DXWRPDWLF�
WUDQVIHU�WR�E\SDVV�LV�LQLWLDWHG��,I�WKH�
6WDWLF�6ZLWFK�8QDEOH�DODUP�PHVVDJH�LV�
SUHVHQW�IRU�DQ\�UHDVRQ��LQFOXGLQJ�D������
SKDVH�ORFN�V\QFKURQL]DWLRQ�HUURU���WKH�
DXWRPDWLF�WUDQVIHU�ZLOO�EH�LQWHUUXSWHG�
IRU����WR�����PLOOLVHFRQGV��%HFDXVH�RI�
WKH�UHOLDELOLW\�RI�WKH�836�FRPSRQHQWV��
DQ�LQWHUUXSWHG�ORDG�WUDQVIHU�LV�D�YHU\�
XQOLNHO\�RFFXUUHQFH�

�� $XWRPDWLF�5HWUDQVIHUV�WR�836��&ULWLFDO�
EXV�FRQGLWLRQV�WKDW�PXVW�EH�SUHVHQW�WR�
LQLWLDWH�DQ�DXWRPDWLF�UHWUDQVIHU��$XWR�
5H[IHU��RI�WKH�FULWLFDO�ORDG�IURP�WKH�E\SDVV�
VRXUFH�WR�WKH�836�V\VWHP�DUH�

D���7KH�QXPEHU�RI�$XWR�5H[IHU�$WWHPSWV�
VHOHFWHG�PXVW�EH�JUHDWHU�WKDQ�]HUR������,I�
]HUR�����LV�VHOHFWHG��QR�DXWRPDWLF�
UHWUDQVIHU�ZLOO�RFFXU�

E����&ULWLFDO�ORDG�ZDV�LQLWLDOO\�WUDQVIHUUHG�WR�
WKH�E\SDVV�VRXUFH�GXH�WR�D�V\VWHP�
RYHUORDG�RQO\�

F���2YHUORDG�KDV�VLQFH�EHHQ�HOLPLQDWHG��WKH�
ORDG�KDV�GURSSHG�EHORZ������RI�WKH�
UDWHG�ORDG��

G���%RWK�WKH�,QSXW�DQG�%DWWHU\��0%'��
FLUFXLW�EUHDNHUV�KDYH�UHPDLQ�FORVHG�
VLQFH�WKH�RYHUORDG�WUDQVIHU�

H���2.�WR�7UDQVIHU�VLJQDO�UHFHLYHG�IURP�WKH�
FRQWURO�ORJLF�IRU�DW�OHDVW����VHFRQGV��
ZLWKLQ���PLQXWHV�RI�WKH�RYHUORDG�
WUDQVIHU���$�PDQXDOO\�LQLWLDWHG�
UHWUDQVIHU�IURP�E\SDVV�LV�UHTXLUHG�IRU�
RYHUORDGV�ODVWLQJ���PLQXWHV�RU�PRUH��

I���&\FOLF�W\SH�V\VWHP�RYHUORDGV��ZKLFK�RFFXU�
XS�WR�ILYH��VHOHFW�UDQJH�LV���WR����WLPHV�LQ�
���PLQXWHV��DUH�DXWRPDWLFDOO\�UHWXUQHG�
WR�WKH�836�V\VWHP�IRU�HDFK�HYHQW�
LQFOXGLQJ�WKH�1WK�RYHUORDG��$�PDQXDOO\�
LQLWLDWHG�UHWUDQVIHU�IURP�E\SDVV�LV�
UHTXLUHG�IRU�WKH�1���RYHUORDG�

�� 0DQXDO�5HWUDQVIHUV��0DQXDO�UHWUDQVIHUV�
PD\�EH�LQLWLDWHG�DW�DQ\�WLPH�SURYLGHG�QR�
UHWUDQVIHU�LQKLELWLRQ�FRQGLWLRQV�DUH�
SUHVHQW�
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�� 5HWUDQVIHU�,QKLELWHG��$�UHWUDQVIHU�
�DXWRPDWLF�RU�PDQXDO��IURP�WKH�E\SDVV�
VRXUFH�WR�WKH�836�V\VWHP�VKDOO�EH�LQKLELWHG�
LI�DQ\�RI�WKH�IROORZLQJ�FRQGLWLRQV�H[LVW�

D���0DQXDO��DQG�$XWRPDWLF��5HWUDQVIHU�,QKL�
ELWLRQV�

����%\SDVV�IUHTXHQF\�H[FHHGV������+]�RI�
WKH�QRPLQDO�

����836�V\VWHP�WR�E\SDVV�YROWDJH�GLIIHU�
HQFH��'9��H[FHHGV�D�SUHGHWHUPLQHG�
SHUFHQWDJH��QRUPDOO\�����

����%\SDVV�FLUFXLW�EUHDNHU�LV�LQRSHUDWLYH�

����2.�WR�7UDQVIHU�VLJQDO�IURP�WKH�FRQ�
WURO�ORJLF�LV�QRW�SUHVHQW�

����,QYHUWHU�RU�UHFWLILHU�IDXOW�

E��$XWRPDWLF�5HWUDQVIHU�,QKLELWLRQV��LQ�
DGGLWLRQ�WR�WKRVH�DERYH��

����7KH�ORDG�WUDQVIHU�WR�E\SDVV�ZDV�QRW�
FDXVHG�E\�DQ�RXWSXW�RYHUORDG�

����([FHVVLYH�F\FOLFDO�RYHUORDGV�ZLWKLQ�D�
RQH�KRXU�SHULRG�

����5HWUDQVIHU�FRQGLWLRQV�DUH�QRW�VDWLVILHG�
ZLWKLQ���PLQXWHV�RI�WKH�LQLWLDO�WUDQV�
IHU��

�
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SECTION 3 OPERATION
3.1   DISPLAY SCREEN AND 
OPERATOR CONTROLS

(DFK�/LHEHUW�6HULHV����7�836�LV�HTXLSSHG�ZLWK�
D�PLFURSURFHVVRU�EDVHG�2SHUDWRU�&RQWURO�3DQHO�
DQG�'LVSOD\�6FUHHQ�GHVLJQHG�IRU�FRQYHQLHQW�
DQG�UHOLDEOH�RSHUDWLRQ��7KH�ORFDWLRQV�RI�
RSHUDWRU�FRQWUROV�DUH�VKRZQ�LQ�)LJXUHV�����
WKURXJK�����

7KH�IURQW�ORFDWLRQ�RI�WKH�FRQWURO�SDQHO�HQDEOHV�
WKH�XVHU�WR�TXLFNO\�LGHQWLI\�WKH�FXUUHQW�VWDWXV�
RI�WKH�836�DQG�WR�SHUIRUP�PRVW�RI�WKH�PDQXDO�
RSHUDWLRQV��7KH�RSHUDWRU�GLVSOD\�VFUHHQ�LV�
GULYHQ�E\�DQ�HDV\�WR�IROORZ�PHQX�SURPSWHG�
VRIWZDUH�SURJUDP�

)($785(6

7KH�6HULHV����7�LQWHUIDFH�GLVSOD\�V\VWHP�
HQDEOHV�WKH�RSHUDWRU�WR�HDVLO\�SHUIRUP�WKH�
IROORZLQJ�

� 2EWDLQ�D�TXLFN�LQGLFDWLRQ�RI�RSHUDWLRQDO�
VWDWXV�

�,V�WKH�FULWLFDO�EXV�2."

�,V�WKH�836�V\VWHP�2."

�,V�WKH�EDWWHU\�DYDLODEOH"

�,V�WKH�E\SDVV�OLQH�DYDLODEOH"

� 0RQLWRU�WKH�SRZHU�IORZ�WKURXJK�WKH�836�
V\VWHP�DQG�PRQLWRU�DOO�PHWHU�UHDGLQJV�

,V�WKH�FULWLFDO�ORDG�EHLQJ�VXSSOLHG�
SRZHU�IURP�WKH�836�V\VWHP�RU�E\SDVV"

$UH�LQSXW��EDWWHU\��DQG�RXWSXW�YROWDJH��
IUHTXHQF\��DQG�FXUUHQW�UHDGLQJV�DW�
QRPLQDO�OHYHOV"

+RZ�PXFK�EDWWHU\�WLPH�LV�VWLOO�DYDLO�
DEOH�GXULQJ�DQ�RXWDJH"

,V�WKH�EDWWHU\�UHFKDUJLQJ�DIWHU�GLV�
FKDUJH"

� ([HFXWH�RSHUDWLRQDO�SURFHGXUHV�

3HUIRUP�FULWLFDO�EXV�WUDQVIHU�UHWUDQV�
IHU�EHWZHHQ�WKH�836�DQG�WKH�E\SDVV�
OLQH�

�6WDUW�XS�DQG�VKXWGRZQ�WKH�836�

�6KXWGRZQ�WKH�V\VWHP�LQVWDQWO\�LQ�WKH�
HYHQW�RI�DQ�HPHUJHQF\�

� $FFHVV�VWDWXV�UHSRUWV�DQG�KLVWRU\�ILOHV�

2EWDLQ�D�FRPSOHWH�OLVWLQJ�RI�WKH�SUHVHQW�
VWDWXV�RI�WKH�836��LQSXW��RXWSXW��DQG�
EDWWHU\�YROWDJH��IUHTXHQF\��DQG�FXUUHQW�
UHDGLQJV��DQG�DQ\�DODUPV�WKDW�PD\�EH�
SUHVHQW��

5HYLHZ�D�FRPSOHWH�KLVWRU\�UHSRUW�RI�DOO�
HYHQWV�OHDGLQJ�XS�WR�DQG�LPPHGLDWHO\�
DIWHU�D�IDXOW�FRQGLWLRQ�

([DPLQH�DQ�DUFKLYH�OLVWLQJ�RI�DOO�DODUP�
FRQGLWLRQV�WKDW�KDYH�RFFXUUHG�RYHU�D�
SHULRG�RI�WLPH�

� 0DNH�DGMXVWPHQWV�WR�SURJUDPPDEOH�
SDUDPHWHUV��DFFHVV�OLPLWHG�E\�6HFXULW\�
$FFHVV�IXQFWLRQ��

6HW�WKH�GDWH�DQG�WKH�WLPH�IXQFWLRQV�

&KDQJH�WKH�DXWR�GLDO�SKRQH�QXPEHU�
DQG�WKH�PRGHP�RSWLRQV�

6HOHFW�WKH�QXPEHU�RI�DXWR�UHWUDQVIHU�
DWWHPSWV�

� 0DNH�DGMXVWPHQW�WR�WKH�836�RXWSXW�YROW�
DJH�EHIRUH�SHUIRUPLQJ�D�PDQXDO�ORDG�
WUDQVIHU�
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)LJXUH������2SHUDWRU�&RQWUROV��7\SLFDO�6LQJOH�0RGXOHV

,WHP 'HVFULSWLRQ )XQFWLRQ

� ,QSXW�&LUFXLW�%UHDNHU�
�&%����%HKLQG�GRRU�RI����
��N9$�PRGXOH�

7KLV�PDQXDOO\�RSHUDWHG�FLUFXLW�EUHDNHU�SURYLGHV�SRZHU�WR�WKH�
836�PRGXOH�UHFWLILHU��,W�LV�ORFDWHG�LQ�WKH�WUDQVIRUPHU�FDELQHW�RI�
FHUWDLQ�����N9$�DQG�DOO�����DQG�����N9$�PRGXOHV�

� &RQWURO�'LVFRQQHFW��EHKLQG�
GRRU�

7KHVH�WZR�IXVHV�SURYLGH�SRZHU�WR�WKH�FRQWUROV��7KH\�DUH�
QRUPDOO\�FORVHG��21���7XUQ�&RQWURO�3RZHU�2))��E\�RSHQLQJ�WKH�
WZR�IXVH�KROGHUV��RQO\�IRU�PDLQWHQDQFH�SURFHGXUHV�

� 2SHUDWRU�&RQWURO�3DQHO 5HIHU�WR�)LJXUH�����IRU�FRQWUROV�DYDLODEOH�RQ�WKLV�SDQHO�

� %\SDVV�5HVHW�6ZLWFK�������
�EHKLQG�GRRU�DERYH�
EUHDNHUV�

3UHVV�WKLV�EXWWRQ�WR�UHVHW�WKH�WUDQVIHU�UHOD\V�GXULQJ�VWDUW�XS�
DIWHU�DQ�(PHUJHQF\�3RZHU�2II�VKXWGRZQ��<RX�PXVW�SUHVV�WKLV�
EXWWRQ�EHIRUH�UHVHWWLQJ�WKH�&ORVH�%�3��MXPSHU��,WHP����

� &ORVH�%�3��-XPSHU��EHKLQG�
GRRU��RQ�PDLQ�ORJLF�ERDUG��
DERYH�$6,&�

5HPRYH�DQG�UHSODFH�MXPSHU�WR�FORVH�WKH�E\SDVV�FLUFXLW�EUHDNHU�
GXULQJ�D�VWDUW�XS�SURFHGXUH��LI�LW�UHPDLQV�RSHQ�DIWHU�D�VKXWGRZQ�
SURFHGXUH��5HIHU�DOVR�WR��������6WDUW�8S�3URFHGXUHV��DQG�%\SDVV�
5HVHW�6ZLWFK��,WHP���DERYH��

� ,QWHUORFN�%XWWRQ��RQ�UHDU�RI�
&RQWURO�3DQHO�

3UHVV�WKLV�EXWWRQ�WR�PDNH�DXWKRUL]HG�FKDQJHV�WR�DQ\�VLWH�
SDUDPHWHU�SURWHFWHG�E\�WKH�6HFXULW\�$FFHVV�IXQFWLRQ��7KHVH�
LQFOXGH�WKH�WLPH��GDWH��DXWR�GLDO�SKRQH�QXPEHU�DQG�RWKHU�VLWH�
SDUDPHWHUV�

� %\SDVV�&LUFXLW�%UHDNHU�
�EHKLQG�FRQWURO�SDQHO�

7KLV�PRWRUL]HG�FLUFXLW�EUHDNHU�FRQQHFWV�WKH�FULWLFDO�ORDG�WR�WKH�
E\SDVV�OLQH�

� 2XWSXW�&LUFXLW�%UHDNHU�
�EHKLQG�FRQWURO�SDQHO�

7KLV�PRWRUL]HG�FLUFXLW�EUHDNHU�FRQQHFWV�WKH�FULWLFDO�ORDG�WR�WKH�
836�LQYHUWHU�RXWSXW�

������N9$ ��������N9$

2

3
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)LJXUH������6HULHV����7�836�2SHUDWRU�&RQWURO�3DQH

,WHP 'HVFULSWLRQ )XQFWLRQ

� 'LVSOD\�6FUHHQ 7KLV�VFUHHQ�GLVSOD\V�DOO�YLWDO�836�LQIRUPDWLRQ�LQ�RQH�FRQYHQLHQW�
ORFDWLRQ��$OO�RI�WKH�836�PRQLWRULQJ�IXQFWLRQV�DQG�FRQGLWLRQV�DUH�
LQGLFDWHG�KHUH�

� 8S 7KLV�WRXFK�VHQVLWLYH�SDG��EXWWRQ��LV�XVHG�WR�PRYH�WKH�FXUVRU�XS�WKURXJK�
YDULRXV�VHOHFWLRQV�SUHVHQW�RQ�WKH�GLVSOD\�VFUHHQ��1RWH�WKDW�DOO�SDGV�RQ�
WKLV�FRQWURO�SDQHO�KDYH�WRXFK�VHQVLWLYH�VZLWFKHV�EHKLQG�WKHP�

� 'RZQ 6LPLODU�WR�WKH�8S�SDG��WKLV�SDG�LV�XVHG�WR�PRYH�WKH�FXUVRU�GRZQ�
WKURXJK�WKH�YDULRXV�VHOHFWLRQV�SUHVHQW�RQ�WKH�GLVSOD\�VFUHHQ��

� 6HOHFW $IWHU�XVLQJ�WKH�8S�DQG�'RZQ�SDGV�WR�PRYH�WKH�KLJKOLJKWHG�FXUVRU�WR�
WKH�GHVLUHG�PHQX�LWHP�RQ�WKH�GLVSOD\�VFUHHQ��SXVK�WKLV�SDG�WR�WHOO�WKH�
PLFURSURFHVVRU�WR�JR�WR�WKH�KLJKOLJKWHG�VHOHFWLRQ�

� $ODUP�5HVHW 7KLV�SDG�LV�XVHG�WR�FOHDU�DOO�RI�WKH�DODUP�FRQGLWLRQV�WKDW�DUH�QR�ORQJHU�
SUHVHQW��+RZHYHU��DOO�DFWLYH�DODUPV�UHPDLQ�LQ�PHPRU\�DQG�RQ�WKH�
DSSOLFDEOH�VFUHHQV�XQWLO�WKH\�DUH�FRUUHFWHG��7KLV�SDG�DOVR�UHVHWV�WKH�
+LVWRU\�6WDWXV�5HSRUW�PHPRU\�EXIIHU�ZKHQ�KHOG�IRU���VHFRQGV�

� 9ROWDJH�$GMXVW 7KLV�SXVK�WR�WXUQ�NQRE�SHUPLWV�DGMXVWPHQW�RI�WKH�836�RXWSXW�YROWDJH�
WR�PHHW�ORDG�UHTXLUHPHQWV�RU�WR�PDWFK�WKH�E\SDVV�YROWDJH�EHIRUH�
WUDQVIHUULQJ�WKH�ORDG�WR�RU�IURP�E\SDVV�

� 836 7KLV�SDG�DFWLYDWHV�WKH�FLUFXLWV�WKDW�FRQQHFW�WKH�836�WR�WKH�FULWLFDO�ORDG�
�D�UHWUDQVIHU���:KHQ�WKLV�SDG�LV�SXVKHG��DORQJ�ZLWK�&RQWURO�(QDEOH���
WKH�836�RXWSXW�FLUFXLW�EUHDNHU�FORVHV�DQG�WKH�E\SDVV�FLUFXLW�EUHDNHU�
RSHQV�
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� %\SDVV 7KLV�SDG�DFWLYDWHV�WKH�FLUFXLWV�WKDW�FRQQHFW�WKH�E\SDVV�OLQH�WR�WKH�
FULWLFDO�ORDG��D�WUDQVIHU���:KHQ�WKLV�EXWWRQ�LV�SXVKHG��DORQJ�ZLWK�
&RQWURO�(QDEOH���WKH�E\SDVV�FLUFXLW�EUHDNHU�FORVHV�DQG�WKH�836�RXWSXW�
FLUFXLW�EUHDNHU�RSHQV�

� %DWWHU\�7ULS 7KLV�SDG�FDQ�EH�XVHG��DORQJ�ZLWK�&RQWURO�(QDEOH��WR�WULS�WKH�PRGXOH�
EDWWHU\�GLVFRQQHFW��0%'��FLUFXLW�EUHDNHU�RSHQ��GLVFRQQHFWLQJ�WKH�
EDWWHU\�IURP�WKH�836�PRGXOH��

�� &RQWURO�(QDEOH 7KLV�SDG�PXVW�EH�SUHVVHG�VLPXOWDQHRXVO\�ZLWK�WKH�836��%\SDVV��
%DWWHU\�7ULS��RU�2XWSXW�7ULS�SDGV�WR�DFWLYDWH�WKHP�

�� +RUQ�2II 7KLV�SDG�LV�XVHG�WR�VLOHQFH�WKH�DODUP�KRUQ�DIWHU�LW�LV�DFWLYDWHG��:KHQ�
WKLV�VZLWFK�LV�SUHVVHG��WKH�DODUP�KRUQ�LV�VLOHQFHG�EXW�WKH�DFWLYH�DQG�
ODWFKHG�DODUP�PHVVDJHV�UHPDLQ�RQ�WKH�VFUHHQ��7KH�DODUP�PHVVDJHV�VWLOO�
GLVSOD\HG�VWRS�IODVKLQJ�WR�LQGLFDWH�WKH\�KDYH�EHHQ�DFNQRZOHGJHG�

�� $ODUP�+RUQ�DQG�5HG�
/('

7KLV�HOHFWURQLF�KRUQ�VRXQGV�WR�DOHUW�QHDUE\�SHUVRQQHO�ZKHQHYHU�D�QHZ�
DODUP�RFFXUV��$�UHG�/('��OLJKW�HPLWWLQJ�GLRGH��LV�ORFDWHG�LQ�WKH�PLGGOH�
RI�WKH�DODUP�KRUQ�

�� (PHUJHQF\�0RGXOH�
2II

'XULQJ�DQ�HPHUJHQF\��SUHVVLQJ�WKLV�JXDUGHG�VZLWFK�ZLOO�WUDQVIHU�WKH�
ORDG�WR�E\SDVV�DQG�WKHQ�VKXW�GRZQ�WKH�836��7KH�ORDG�ZLOO�UHPDLQ�RQ�
E\SDVV�SRZHU���5HIHU�WR�6HFWLRQ���������6KXWGRZQ�3URFHGXUHV���

,WHP 'HVFULSWLRQ )XQFWLRQ
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)LJXUH������0HQX�7UHH

7KH�ILJXUH�DERYH�LOOXVWUDWHV�WKH�SULPDU\� ,I�D�PRGXOH�GLVSOD\�VFUHHQ�LV�EODQN��HLWKHU�

VFUHHQV�WKDW�\RX�FDQ�DFFHVV�WKURXJK�WKH�
2SHUDWRU�,QWHUIDFH�'LVSOD\�6\VWHP��7KH�
IROORZLQJ�VXEVHFWLRQV�GHVFULEH�ZKDW�WKHVH�
VFUHHQV�GLVSOD\�DQG�KRZ�DQG�ZKHQ�WR�XVH�WKHP�

6\VWHP�VWDWXV�LQIRUPDWLRQ�LV�DYDLODEOH�RQ�WKH�
GLVSOD\�VFUHHQ�DQG�DW�ORFDO�DQG�UHPRWH�
WHUPLQDOV��SURYLGHG�&RQWURO�3RZHU�LV�21��HYHQ�
ZKHQ�WKH�836�PRGXOH�LV�QRW�RSHUDWLQJ�

�7KH�VFUHHQ�ZLOO�DXWRPDWLFDOO\�GLVSOD\�WKH�
0RQLWRU�0LPLF�GXULQJ�QRUPDO�RSHUDWLRQ��7KH�
6\VWHP�FRQILJXUDWLRQ�VFUHHQ�ZLOO�EH�GLVSOD\HG�
GXULQJ�VWDUW�XS�DQG�ZKHQHYHU�D�V\VWHP�UHVHW�LV�
UHTXLUHG�

SRZHU�LV�QRW�DYDLODEOH��WKH�5HFWLILHU�,QSXW�
�5,%��FLUFXLW�EUHDNHU��H[WHUQDO�WR�WKH�836�
PRGXOH��LV�RSHQ��RU�WKH�&RQWURO�3RZHU�LV�2))��
,I�SRZHU�LV�DYDLODEOH�DQG�D�GLVSOD\�LV�EODQN��
FRQWDFW�/LHEHUW�*OREDO�6HUYLFHV��������
/,(%(57���1RWH�WKDW�VWDWXV�LQIRUPDWLRQ�PD\�
EH�DYDLODEOH�DW�ORFDO�DQG�UHPRWH�WHUPLQDOV��8VH�
FRQWURO�WRXFK�SDGV�WR�PDQXDOO\�WUDQVIHU�WKH�
FULWLFDO�ORDG�WR�WKH�E\SDVV�OLQH�LI�WKH�GLVSOD\�
JRHV�EODQN�ZKLOH�ORDG�LV�RQ�836��D�YHU\�
XQOLNHO\�HYHQW��
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)LJXUH������0DVWHU�0HQX�6FUHHQ

CURSOR UP

CURSOR DOWN

CHOOSE

UP   :

DOWN  :

SELECT  : 

WALK-IN DISPLAY

STATUS REPORTS

SYSTEM CONFIGURATION

LIMIT SETTINGS

LOAD TRANSFER PROCEDURES

START-UP PROCEDURES

SHUTDOWN PROCEDURES

BATTERY TIME

METER CALIBRATION

BATTERY EQUALIZE

CUSTOMER ALARM DEFINITIONS

Down

MONITOR/MIMIC DISPLAY

MASTER MENU

Select
Alarm
ResetUp
3.1.1   Master Menu Screen

7KH�0DVWHU�0HQX�FRQWDLQV�WKH�SULPDU\�PHQX�
VHOHFWLRQV�WKDW�PRQLWRU�DQG�FRQWURO�WKH�
RSHUDWLRQ�RI�WKH�836�

)URP�DQ\�SULPDU\�VFUHHQ��DFFHVVHG�GLUHFWO\�
IURP�WKH�0DVWHU�0HQX���SXVKLQJ�WKH�6HOHFW�
SDG�RQFH�ZLOO�UHWXUQ�\RX�WR�WKH�0DVWHU�0HQX��
)URP�DQ\�VHFRQGDU\�VFUHHQ��SXVKLQJ�WKH�
6HOHFW�SDG�WZLFH�ZLOO�UHWXUQ�\RX�WR�WKH�0DVWHU�
0HQX�

3OHDVH�QRWH�WKDW�VRPH�VFUHHQV�KDYH�PXOWLSOH�
SDJHV��+RZHYHU��LQ�HDFK�FDVH�LQVWUXFWLRQV�
DSSHDU�IRU�DFFHVVLQJ�RWKHU�SDJHV�

�� 0RQLWRU�0LPLF�'LVSOD\�

7KLV�JUDSKLF�PLPLFV�WKH�SRZHU�IORZ�
WKURXJK�WKH�836��,QSXW�YROWDJH�DQG�
FXUUHQW�UHDGLQJV��EDWWHU\�VWDWXV��836�
UDWLQJV��ORDG�UHDGLQJV��FLUFXLW�EUHDNHU�
LQGLFDWLRQV��V\VWHP�VWDWXV��DQG�DODUP�
PHVVDJHV�DUH�DOO�GLVSOD\HG�RQ�WKLV�VFUHHQ�

�� :DON�LQ�'LVSOD\�

7KLV�LV�D�EDU�JUDSK�WKDW�VKRZV�'&�EXV�
YROWDJH��LQSXW�FXUUHQWV��DQG�836�PRGXOH�
RXWSXW�YROWDJH��DOO�LQ�SHUFHQW�RI�QRPLQDO�

�� 6WDWXV�5HSRUWV�

7KLV�GLVSOD\�FRQVLVWV�RI�WKUHH�VXE�PHQX�
VHOHFWLRQV��SUHVHQW�VWDWXV��KLVWRU\�VWDWXV��
DQG�HYHQW�KLVWRU\��7KHVH�VFUHHQV�GLVSOD\�
GDWD�RQ�WKH�V\VWHP
V�SUHVHQW�DQG�SDVW�
SHUIRUPDQFH��7KH\�DOVR�GLVSOD\�LQIRUPDWLRQ�
DERXW�DQ\�IDXOWV�WKDW�KDYH�RFFXUUHG�LQ�WKH�
V\VWHP��7RWDO�RSHUDWLQJ�KRXUV��IRU�FRQWUROV��
DUH�GLVSOD\HG�KHUH�

�� 6\VWHP�&RQILJXUDWLRQ�

7KLV�VFUHHQ�GLVSOD\V�WKH�FXUUHQW�
FRQILJXUDWLRQ�RI�WKH�836�V\VWHP��,W�DOVR�
HQDEOHV�WKH�RSHUDWRU�WR�UHVHW�WKH�GDWH��WLPH���
GLDO�RXW�SKRQH�QXPEHUV�DQG�6\VWHP�
2SWLRQV��6\VWHP�2SWLRQV�LQFOXGH�
7HPSHUDWXUH�&RPSHQVDWHG�&KDUJLQJ��
&XVWRPHU�$ODUP�'HILQLWLRQV��$XWR�5HVWDUW�
DQG�%DWWHU\�/RDG�7HVW��7KH�RSHUDWRU�FDQ�
YLHZ��EXW�FDQ�QRW�FKDQJH��DQ\�RI�WKH�
VHWWLQJV�XQOHVV�WKH�,QWHUORFN��6HFXULW\�
$FFHVV��EXWWRQ�LV�SUHVVHG�

�� /LPLW�6HWWLQJV�

7KLV�VHFXULW\�DFFHVV�GLVSOD\�VKRZV�WKH�
SUHVHQW�836�V\VWHP�DODUP�OLPLW�VHWWLQJV��
7KH�RSHUDWRU�FDQ�YLHZ�WKH�VHWWLQJV��EXW�
WKH\�VKRXOG�QRW�EH�FKDQJHG�ZLWKRXW�
FRQVXOWLQJ�/LHEHUW�*OREDO�6HUYLFHV�
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�� /RDG�7UDQVIHU�3URFHGXUHV�

7KLV�VFUHHQ�VSHFLILHV�DOO�RI�WKH�VWHSV�
UHTXLUHG�WR�PDQXDOO\�WUDQVIHU�WKH�FULWLFDO�
ORDG�EHWZHHQ�WKH�836�DQG�WKH�E\SDVV�
VRXUFH��&RPSDULVRQV�RI�WKH�YROWDJH��
IUHTXHQF\��DQG�SKDVH�V\QFKURQL]DWLRQ�RI�
WKH�836�RXWSXW�DQG�WKH�E\SDVV�OLQH�DUH�
DOVR�LOOXVWUDWHG�WR�DLG�LQ�WKH�WUDQVIHU�RU�
UHWUDQVIHU�SURFHGXUH�

�� 6WDUW�XS�3URFHGXUHV�

7KLV�WZR�SDJH�VFUHHQ�OLVWV�VWHS�E\�VWHS�
SURFHGXUHV�WR�VWDUW�WKH�836�

�� 6KXWGRZQ�3URFHGXUHV�

7KLV�WZR�SDJH�VFUHHQ�OLVWV�WKH�SURSHU�
VHTXHQFH�RI�VWHSV�WR�VKXWGRZQ�WKH�836�IRU�
PDLQWHQDQFH�RU�UHSDLUV��7KH�VWHSV�LQVWUXFW�
WKH�RSHUDWRU�WR�WUDQVIHU�WKH�FULWLFDO�ORDG�WR�
E\SDVV��RSHQ�WKH�EDWWHU\�FLUFXLW�EUHDNHUV�
DQG�RSHQ�WKH�836�LQSXW�FLUFXLW�EUHDNHUV�WR�
VKXWGRZQ�DQG�LVRODWH�WKH�V\VWHP��7KH�
FULWLFDO�ORDG�ZLOO�UHPDLQ�RQ�E\SDVV�SRZHU�
XQOHVV�FLUFXLW�EUHDNHUV�RXWVLGH�WKH�836�DUH�
DOVR�RSHQHG�

�� %DWWHU\�7LPH�

7KLV�JUDSK�GLVSOD\V�WKH�SURMHFWHG�EDWWHU\�
YROWDJH�GURS�FDXVHG�E\�D�EDWWHU\�GLVFKDUJH�
RYHU�WLPH��'XULQJ�D�SHULRG�RI�EDWWHU\�
GLVFKDUJH��WKH�6HULHV����7�FDOFXODWHV�WKH�
EDWWHU\�WLPH�UHPDLQLQJ�EDVHG�RQ�EDWWHU\�
UDWLQJ��LQLWLDO�EDWWHU\�FRQGLWLRQ��DQG�DFWXDO�
FRQQHFWHG�ORDG��7KH�836�FRQWLQXHV�WR�
XSGDWH�DQG�GLVSOD\�ERWK�UDWHG��WKHRUHWLFDO��
DQG�FDOFXODWHG�WLPH�HYHU\���VHFRQGV��7KLV�
HQDEOHV�WKH�RSHUDWRU�WR�LPPHGLDWHO\�VHH�WKH�
HIIHFWV�RI�ORDG�VKHGGLQJ�RQ�WLPH�UHPDLQLQJ�
DQG�WR�DFFXUDWHO\�DVVHVV�KLV�SRZHU�
UHVRXUFHV�

��� 0HWHU�&DOLEUDWLRQ�

7KLV�VHFXULW\�DFFHVV�VFUHHQ�HQDEOHV�DQ�
DXWKRUL]HG�/LHEHUW�ILHOG�VHUYLFH�HQJLQHHU�WR�
DGMXVW�DQG�FDOLEUDWH�WKH�836�PHWHUHG�
IXQFWLRQV��7KH�RSHUDWRU�FDQ�YLHZ��EXW�
VKRXOG�QRW�FKDQJH��DQ\�RI�WKH�VHWWLQJV�

��� �&XVWRPHU�$ODUP�'HILQLWLRQV�

7KLV�RSWLRQDO�VFUHHQ�DOORZV�WKH�RSHUDWRU�WR�
GHILQH�DODUPV�IRU�FRQGLWLRQV�H[WHUQDO�WR�WKH�
836��EDWWHU\��RU�VZLWFKJHDU�

��� %DWWHU\�(TXDOL]H�

7KH�EDWWHU\�HTXDOL]H�VFUHHQ�OHWV�WKH�
RSHUDWRU�FKDQJH�WKH�EDWWHU\�HTXDOL]H�
UHFKDUJLQJ�PRGH�IURP�PDQXDO�WR�
DXWRPDWLF��DQG�WR�REVHUYH�RU�FKDQJH�WKH�
HTXDOL]H�WLPH��%DWWHU\�HTXDOL]H�FKDUJH�
YROWDJH�LV�KLJKHU�WKDQ�EDWWHU\�IORDW�
�FRQVWDQW��FKDUJH�YROWDJH�

127(

'R�QRW�XVH�EDWWHU\�HTXDOL]H�FKDUJLQJ�
ZLWK�VHDOHG�FHOO�EDWWHULHV��5HIHU�WR�WKH�
EDWWHU\�PDQXIDFWXUHU
V�PDQXDO�IRU�
VSHFLILF�LQIRUPDWLRQ�DERXW�HTXDOL]H�
FKDUJLQJ�
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)LJXUH������0RQLWRU���0LPLF�'LVSOD\�6FUHHQ

UPS INPUT PWR

480V   480V   480V
350A   350A  350A

BATTERY

VOLTS 540
AMPS 15 CHARG

UPS RATINGS

A-B      B-C     C-A

480V    480V    480V
60.0 Hz

AP658-64
RATED 500 KVA

OUTPUT VOLTAGE

BYPASS INPUT
A-B      B-C     C-A

480V   480V   480V
60.0 Hz

LOAD

A          B         C  

270 KVA / 217 KW

325A    325A    325A

A-B      B-C     C-A

OK to Transfer
Static Switch Connected

2

3

5

4

6 7

1

3.1.2  Monitor/Mimic Display Screen

)URP�0DVWHU�0HQX�PRYH�WKH�KLJKOLJKWHG�
FXUVRU�WR�021,725�0,0,&�',63/$<��3UHVV�
WKH�6HOHFW�SDG�DQG�WKH�0RQLWRU�0LPLF�VFUHHQ�
LV�GLVSOD\HG��

7KH�0RQLWRU�0LPLF�GLVSOD\�VFUHHQ�LV�D�
VLPSOLILHG�EORFN�GLDJUDP�RI�WKH�836�V\VWHP��
7KLV�VFUHHQ�JLYHV�WKH�RSHUDWRU�DQ�RYHUDOO�YLHZ�
RI�WKH�SRZHU�IORZ�WKURXJK�WKH�836�V\VWHP��7KH�
VFUHHQ�FRQVLVWV�RI�WKUHH�PDMRU�VHFWLRQV���WKH�
LQSXW�836�PHWHULQJ�VHFWLRQ��WKH�ORDG�PHWHULQJ�
VHFWLRQ��DQG�WKH�VWDWXV�DQG�DODUP�PHVVDJH�
DUHDV��7KH�PHWHUHG�SDUDPHWHU�YDOXHV�RQ�WKH�
0RQLWRU�0LPLF�VFUHHQ�DUH�XSGDWHG�DW�RQH�
VHFRQG�LQWHUYDOV�

127(

$OO�YROWDJH�UHDGLQJV�DUH�SKDVH�WR�SKDVH�
PHDVXUHPHQWV��$�%��%�&��DQG�&�$���$OO�
FXUUHQW�UHDGLQJV�DUH�SKDVH�PHDVXUH�
PHQWV��$��%��DQG�&��

,QSXW�0HWHULQJ�'LVSOD\V

,7(0�����%<3$66�,1387��7KLV�EORFN�
GLVSOD\V�WKH�E\SDVV�LQSXW�YROWDJH�DQG�WKH�
E\SDVV�LQSXW�IUHTXHQF\��7KH�E\SDVV�FLUFXLW�
EUHDNHU�LV�VKRZQ�WR�WKH�ULJKW�RI�WKLV�EORFN��7KH�
VWDWXV�RI�WKH�FLUFXLW�EUHDNHU�LV�LOOXVWUDWHG�DV�
RSHQ�RU�FORVHG�

,7(0�����836�,1387�3:5��7KLV�EORFN�
GLVSOD\V�WKH�836�LQSXW�YROWDJH�DQG�FXUUHQW��
7KH�LQSXW�FLUFXLW�EUHDNHU�LV�VKRZQ�WR�WKH�ULJKW�
RI�WKLV�EORFN��7KH�VWDWXV�RI�WKH�FLUFXLW�EUHDNHU�
LV�LOOXVWUDWHG�DV�RSHQ�RU�FORVHG�

,7(0�����%$77(5<�%/2&.��7KLV�EORFN�
GLVSOD\V�WKH�'&�EXV�YROWDJH�DQG�WKH�FKDUJH�RU�
GLVFKDUJH�FXUUHQW�WR�RU�IURP�WKH�EDWWHU\��7KLV�
EORFN�UHDGV�02'8/(�'&�%86�ZKHQ�WKH�
EDWWHU\�FLUFXLW�EUHDNHU�LV�RSHQ�DQG�%$77(5<�
ZKHQ�WKH�EDWWHU\�FLUFXLW�EUHDNHU�LV�FORVHG�
GXULQJ�QRUPDO�RSHUDWLRQ��7KLV�EORFN�UHDGV�
%$77(5<�(48$/,=(�ZKHQ�WKH�EDWWHU\�
HTXDOL]H�FKDUJH�YROWDJH�LV�XVHG�WR�UHFKDUJH�WKH�
EDWWHU\��7KLV�EORFN�DOVR�VKRZV�%$77(5<�
7(03(5$785(�ZKHQ�WKH�7HPSHUDWXUH�
&RPSHQVDWHG�&KDUJLQJ�RSWLRQ�LV�LQVWDOOHG��7KH�
0RGXOH�%DWWHU\�'LVFRQQHFW��0%'��LV�VKRZQ�WR�
WKH�ULJKW�RI�WKLV�EORFN��7KH�VWDWXV�RI�WKH�FLUFXLW�
EUHDNHU�LV�LOOXVWUDWHG�DV�RSHQ�RU�FORVHG�

2XWSXW�0HWHULQJ�'LVSOD\V

,7(0�����836�5$7,1*6��7KLV�EORFN�GLVSOD\V�
WKH�836�PRGXOH�SDUW�QXPEHU�DQG�N9$�UDWLQJ��
7KH�836�RXWSXW�YROWDJH�DQG�IUHTXHQF\�DUH�DOVR�
GLVSOD\HG�LQ�WKLV�EORFN��7KH�RXWSXW�FLUFXLW�
EUHDNHU�LV�VKRZQ�WR�WKH�ULJKW�RI�WKLV�EORFN��7KH�
VWDWXV�RI�WKH�FLUFXLW�EUHDNHU�LV�LOOXVWUDWHG�DV�
RSHQ�RU�FORVHG�
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,7(0�����/2$'��7KLV�EORFN�GLVSOD\V�WKH�WRWDO�
RXWSXW�SRZHU�WR�WKH�FULWLFDO�ORDG�LQ�N9$�DQG�
N:��7KH�FULWLFDO�ORDG�FXUUHQW�SHU�SKDVH�LV�DOVR�
GLVSOD\HG�LQ�WKLV�EORFN��1RWH�WKDW�N:�LV�QRW�
GLVSOD\HG�ZKHQ�WKH�ORDG�LV�RQ�WKH�E\SDVV�OLQH��
'XULQJ�DQ�RYHUORDG�FRQGLWLRQ��WKH�WLPH�
UHPDLQLQJ�EHIRUH�WUDQVIHU�LV�GLVSOD\HG�DW�WKH�
ERWWRP�RI�WKH�ORDG�ER[�

6WDWXV�$ODUP�0HVVDJH�$UHDV

7KH�VWDWXV�DODUP�PHVVDJH�DUHDV�GLVSOD\�YLWDO�
LQIRUPDWLRQ�DERXW�WKH�RSHUDWLRQ�RI�WKH�836�
V\VWHP��'XULQJ�QRUPDO�RSHUDWLRQ�QR�DODUP�
PHVVDJHV�VKRXOG�EH�SUHVHQW��&KDQJHV�LQ�WKH�
VWDWXV�RI�WKH�V\VWHP�DQG�SRVVLEOH�DODUP�
FRQGLWLRQV�FDQ�EH�PRQLWRUHG��%RWK�WKH�VWDWXV�
DQG�WKH�DODUP�PHVVDJHV�DUH�GLVSOD\HG�LQ�
UHYHUVH�YLGHR��KLJKOLJKWHG���OLJKW�RQ�GDUN���7KH�
DODUP�PHVVDJHV�FRQWLQXH�IODVKLQJ�XQWLO�WKH�
+RUQ�2II�SDG�LV�SUHVVHG��7R�FOHDU�D�ODWFKLQJ�
DODUP��\RX�PXVW�DOVR�SUHVV�WKH�$ODUP�5HVHW�
SDG�DIWHU�WKH�DODUP�FRQGLWLRQ�LV�FRUUHFWHG�

127(

7KH�$ODUP�5HVHW�SDG�DOVR�UHVHWV�WKH�
+LVWRU\�6WDWXV�5HSRUW�PHPRU\�EXIIHU�
ZKHQ�LW�LV�KHOG�IRU���VHFRQGV�

7KH�IROORZLQJ�OLVWV�VKRZ�WKH�VWDWXV�DQG�DODUP�
PHVVDJHV�WKDW�PD\�EH�GLVSOD\HG�LQ�WKHVH�DUHDV��
)RU�PRUH�LQIRUPDWLRQ�DQG�WKH�FRUUHFWLYH�
DFWLRQV�IRU�WKHVH�PHVVDJHV��UHIHU�WR�7DEOH�����
LQ�WKLV�VHFWLRQ�

,7(0�����67$786�0(66$*(6

6WDWLF�6ZLWFK�&RQQHFWHG
6WDWLF�6ZLWFK�'LVFRQQHFWHG
2.�7R�7UDQVIHU
1RW�2.�7R�7UDQVIHU

,7(0�����$/$50�0(66$*(6

,QSXW�)DLO
'&�*URXQG�)DXOW
'&�&DSDFLWRU�)XVH�%ORZQ
%DWWHU\�&%�2SHQ
%DWWHU\�'LVFKDUJLQJ
/RZ�%DWWHU\�:DUQLQJ
/RZ�%DWWHU\�6KXWGRZQ
'&�2YHU�YROWDJH�6KXWGRZQ
/RDG�2Q�%\SDVV
$XWR�5HWUDQVIHU�3ULPHG
0DQXDO�5HVHW�5HWUDQVIHU
6WDWLF�6ZLWFK�8QDEOH
%\SDVV�1RW�$YDLODEOH
%\SDVV�3KDVH�6HTXHQFH�:URQJ
&RQWURO�3RZHU�)DLO
2XWSXW�2YHU�8QGHU�)UHTXHQF\
2XWSXW�8QGHU�YROWDJH
2XWSXW�2YHU�YROWDJH
2YHUORDG
2YHUORDG�7UDQVIHU
2YHUORDG�6KXWGRZQ
5HYHUVH�3RZHU
5HFWLILHU�)XVH�%ORZQ
,QYHUWHU�)DXOW
+DUGZDUH�6KXWGRZQ
(PHUJHQF\�2II
%DWWHU\�&\FOH�%XIIHU�:DUQLQJ
$PELHQW�2YHU�WHPSHUDWXUH
%ORZHU�)DLOHG
(TXLSPHQW�2YHU�WHPSHUDWXUH
2YHU�WHPSHUDWXUH�7LPH�RXW
%DWWHU\�&KDUJH�&RPS
%DWWHU\�2YHU�7HPS

)LJXUHV�����WKURXJK�����LOOXVWUDWH�KRZ�WKH�
0RQLWRU�0LPLF�'LVSOD\�VFUHHQV�GHSLFW�WKH�
SRZHU�IORZ�WKURXJK�WKH�836�
Liebert Series 600T UPS, Single Module 3-9



)LJXUH������0RQLWRU���0LPLF�'LVSOD\�6FUHHQ�([DPSOH��1RUPDO�3RZHU�)ORZ

)LJXUH������0RQLWRU���0LPLF�'LVSOD\�6FUHHQ�([DPSOH��8WLOLW\�)DLO

UPS INPUT PWR

480V   480V   480V
350A   350A  350A

BATTERY

VOLTS 540
AMPS 15 CHARG

UPS RATINGS

A-B      B-C     C-A

480V    480V    480V
60.0 Hz

AP658-64
RATED 500 KVA

OUTPUT VOLTAGE

BYPASS INPUT
A-B      B-C     C-A

480V   480V   480V
60.0 Hz

LOAD

A          B         C  

270 KVA / 217 KW

325A    325A    325A

A-B      B-C     C-A

OK to Transfer
Static Switch Connected

 

BATTERY

VOLTS  480
AMPS   645 DISCHARG

UPS RATINGS

A-B      B-C     C-A

480V    480V    480V
60.0 Hz

AP658-64
RATED 500 KVA

OUTPUT VOLTAGE

LOAD

A          B         C  

270 KVA / 217 KW

325A    325A    325A

Byp Not Avail
Input Fail
Batt Discharging

UPS INPUT PWR

BYPASS INPUT
A-B      B-C     C-A
0V       0V       0V

0 Hz

480V   480V   480V
0A       0A      0A

A-B      B-C     C-A

Not OK to Transfer
Static Switch Connected
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)LJXUH������0RQLWRU���0LPLF�'LVSOD\�6FUHHQ�([DPSOH��/RDG�RQ�%\SDVV��836�0RGXOH�2Q�DQG�
&KDUJLQJ�%DWWHU\

)LJXUH������0RQLWRU���0LPLF�'LVSOD\�6FUHHQ�([DPSOH��/RDG�RQ�%\SDVV��836�0RGXOH�2II

UPS INPUT PWR

480V   480V   480V
90A     90A     90A

BATTERY

VOLTS   540
AMPS      75 CHARG

UPS RATINGS

A-B      B-C     C-A

480V    480V    480V
60.0 Hz

AP658-64
RATED 500 KVA

OUTPUT VOLTAGE

BYPASS INPUT
A-B      B-C     C-A

479V   480V   480V
60.0 Hz

LOAD

A          B         C  

270 KVA

325A    325A    325A

A-B      B-C     C-A

Load On Bypass

OK to Transfer
Static Switch Connected

 

MODULE DC BUS

VOLTS    0
AMPS     0 CHARG

UPS RATINGS

A-B      B-C     C-A

 0V      0V      0V
60.0 Hz

AP658-64
RATED 500 KVA

OUTPUT VOLTAGE

LOAD

A          B         C  

270 KVA

325A    325A    325A

Batt CB Open
Load On Bypass
Input Fail

BYPASS INPUT
A-B      B-C     C-A

479V   480V   480V
60.0 Hz

UPS INPUT PWR

480V   480V   480V
0A       0A       0A

A-B      B-C     C-A

Not OK to Transfer
Static Switch Connected
Liebert Series 600T UPS, Single Module 3-11



)LJXUH�������:DON�,Q�'LVSOD\�6FUHHQ�'XULQJ�6WDUW�XS�

 
DOWN  :

SELECT  :

MASTER MENUSELECT  :

0% 25% 50% 75% 100%

INPUT AMPS

OUTPUT VOLTS

D.C. VOLTS

3.1.3  Walk-In Display Screen 7KH�WKUHH�,QSXW�$PSV�EDUV��RQH�IRU�HDFK�SKDVH�
)URP�WKH�0DVWHU�0HQX��KLJKOLJKW�:$/.�,1�
',63/$<�DQG�WKHQ�SUHVV�WKH�6HOHFW�SDG�

7KH�:DON�,Q�'LVSOD\�VFUHHQ�HQDEOHV�WKH�
RSHUDWRU�WR�PRQLWRU�WKH�836�PRGXOH�'&�EXV�
YROWDJH��WKH�LQSXW�FXUUHQWV��DQG�WKH�RXWSXW�
YROWDJH��7KLV�LV�LPSRUWDQW�GXULQJ�WKH�VWDUW�XS�
SURFHGXUHV�

'XULQJ�VWDUW�XS��WKH�836�LQSXW�FLUFXLW�EUHDNHU�
LV�FORVHG�DQG�SRZHU�LV�DSSOLHG�WR�WKH�836�
PRGXOH��7KH�:DON�,Q�'LVSOD\�VFUHHQ�
JUDSKLFDOO\�VKRZV�WKH�YROWDJH�LQFUHDVLQJ�RQ�WKH�
'&�EXV�DV�WKH�836�PRGXOH�UHFWLILHU�EHJLQV�WR�
:DON�,Q�

7KH�'&�9ROWV�EDU�JUDGXDOO\�PRYHV�WR�WKH�ULJKW��
$IWHU�WKH�'&�9ROWV�EDU�UHDFKHV�WKH�����OHYHO��
WKH�836�PRGXOH�LQYHUWHU�VWDUWV�XS�DQG�WKH�
2XWSXW�9ROWV�EDU�DOVR�PRYHV�WR�WKH�ULJKW��%RWK�
WKH�'&�9ROWV�DQG�WKH�2XWSXW�9ROWV�EDUV�VKRXOG�
VHWWOH�QHDU�WKH������OLQH�DV�WKH�836�PRGXOH�
EHFRPHV�IXOO\�HQHUJL]HG�

RI�LQSXW�FXUUHQW��PRYH�WR�WKH�ULJKW�GXULQJ�WKH�
LQLWLDO�WUDQVIRUPHU�LQUXVK��7KH\�VKRXOG�UHWXUQ�
WR�WKH�OHIW�DIWHU�WKH�PRPHQWDU\�LQUXVK�KDV�
VXEVLGHG��WKHQ�LQFUHDVH�WR�DERXW�����DV�WKH�'&�
9ROWV�LQFUHDVH�

0RGXOHV�HTXLSSHG�ZLWK�WKH�RSWLRQDO�LQSXW�ILOWHU�
ZLOO�LQGLFDWH�PRUH�WKDQ�����ZLWK�QR�FRQQHFWHG�
ORDG�

127(

$IWHU�WKH�FULWLFDO�ORDG�LV�WUDQVIHUUHG�
IURP�WKH�E\SDVV�OLQH�WR�WKH�836�
PRGXOHV��WKH�,QSXW�$PSV�EDUV�FRQWLQXH�
WR�LQGLFDWH�WKH�SHUFHQW�RI�WKH�GHVLJQ�
LQSXW�FXUUHQW�WR�WKH�836�UHFWLILHU�

,I�DQ\�,QSXW�$PSV�EDU�GLIIHUV�IURP�WKH�
DYHUDJH�EDU�OHQJWK�E\�PRUH�WKDQ������
FDOO�/LHEHUW�*OREDO�6HUYLFHV�
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)LJXUH�������6WDWXV�5HSRUW�6FUHHQ

CURSOR UP

CURSOR DOWN

CHOOSE

UP   :

DOWN  :

SELECT  :

 

PRESENT STATUS

EVENT HISTORY

HISTORY STATUS

SYSTEM STATUS

EXIT

3.1.4  Status Reports Screens (DFK�UHSRUW�VFUHHQ�LQFOXGHV�WKH�GDWH��WLPH��DQG�
*R�WR�WKH�0DVWHU�0HQX�DQG�PRYH�WKH�
KLJKOLJKWHG�FXUVRU�WR�67$786�5(32576��
3UHVV�WKH�6HOHFW�EXWWRQ�DQG�WKH�6WDWXV�
5HSRUWV�VFUHHQ�LV�GLVSOD\HG�

7KH�6WDWXV�5HSRUW�VFUHHQ�LV�GLYLGHG�LQWR�IRXU�
VXEPHQX�UHSRUWV��35(6(17�67$786��(9(17�
+,6725<��+,6725<�67$786��DQG�6<67(0�
67$786�

7R�ORRN�DW�DQ\�RI�WKH�UHSRUWV��GR�WKH�IROORZLQJ�

�� )URP�WKH�6WDWXV�5HSRUWV�VFUHHQ��SUHVV�WKH�
8S�RU�'RZQ�SDG�WR�PRYH�WKH�KLJKOLJKWHG�
FXUVRU�WR�WKH�GHVLUHG�VHOHFWLRQ�

�� 3UHVV�WKH�6HOHFW�SDG�WR�YLHZ�WKH�GHVLUHG�
UHSRUW�SDJH�

�� 8VH�WKH�8S�DQG�'RZQ�SDGV�WR�PRYH�
WKURXJK�D�UHSRUW�WKDW�LQFOXGHV�VHYHUDO�
VFUHHQV��IUDPHV���3UHVV�WKH�6HOHFW�SDG�WR�
H[LW�WKH�UHSRUW�

7R�UHWXUQ�WR�WKH�0DVWHU�0HQX��UHWXUQ�WR�(;,7�
DQG�SUHVV�WKH�6HOHFW�SDG�

D�IUDPH�QXPEHU��7KH�IUDPH�QXPEHU�LQGLFDWHV�
WKH�UHODWLRQVKLS�VHTXHQFH�RI�D���PLOOLVHFRQG�
WLPH�VHJPHQW�

127(

(DFK�RI�WKH�IRXU�6WDWXV�5HSRUWV�FDQ�EH�
GLVSOD\HG�RQ�D�UHPRWH�WHUPLQDO��5HIHU�
WR����������&RPPXQLFDWLRQ�,QWHUIDFHV�
Liebert Series 600T UPS, Single Module 3-13



)LJXUH�������3UHVHQW�6WDWXV�5HSRUW�6FUHHQV

PRESENT STATUS                 MODULE-0      01/12/96       14:06:26      FRAME 35

ORDER - 000000    SITE  ID - 00000    SITE TAG - 0000000

**** ACTIVE ALARMS ****  Batt Discharging

OUTPUT VOLTS
OUTPUT AMPS
OUTPUT FREQUENCY
BATTERY VOLTS
BATTERY AMPS
INPUT VOLTS
INPUT AMPS
LOAD KVA

END OF REPORT

A
480
325

0
0

DC

480
-645

B
480
325

0
0

TIME

0:09

LOAD

270

C
480
325

0
0

HERTZ

60.0

EXITSELECT  :

35(6(17�67$786 �EDWWHU\�GLVFKDUJH��7KH�YDOXH�LV�RQ�WKH�%DWWHU\�
7KH�3UHVHQW�6WDWXV�VFUHHQ�VKRZV�WKH�FXUUHQW�
VWDWXV�RI�WKH�836�PRGXOH��7KLV�VFUHHQ�GLVSOD\V�
DQ\�DODUP�PHVVDJHV�WKDW�DUH�SUHVHQW�DQG�WKH�
YDOXHV�RI�WKH�PHWHUHG�SDUDPHWHUV�IRU�HDFK�
FDELQHW�

(DFK�XSGDWH�VHTXHQFH��HYHU\���PLOOLVHFRQGV��LV�
FDOOHG�D�IUDPH��7KH�IUDPH�QXPEHU�LV�GLVSOD\HG�
LQ�WKH�XSSHU�ULJKW�FRUQHU��7KH�3UHVHQW�6WDWXV�
VFUHHQ�GLVSOD\�LV�XSGDWHG�HYHU\�WZR�VHFRQGV�

%DWWHU\�7LPH�5HPDLQLQJ��LQ�PLQXWHV��LV�
GLVSOD\HG�RQ�WKH�PRGXOH�VFUHHQV�GXULQJ�D�

9ROWV�OLQH�LQ�WKH�7,0(�FROXPQ��IDU�ULJKW�VLGH�RI�
WKH�VFUHHQ���)RU�WKH�ILUVW�WZR�PLQXWHV�RI�
GLVFKDUJH��WKH�5DWHG�7LPH�5HPDLQLQJ�LV�
GLVSOD\HG��$IWHU�WKDW��WKH�&DOFXODWHG�7LPH�
5HPDLQLQJ�LV�GLVSOD\HG��DQG�XSGDWHG�HYHU\�VL[�
VHFRQGV�

$OO�WKH�LQIRUPDWLRQ�RQ�WKLV�VFUHHQ��LQFOXGLQJ�
%DWWHU\�7LPH�5HPDLQLQJ��LV�DYDLODEOH�WR�D�ORFDO�
WHUPLQDO�RU�PRGHP�WKURXJK�WKH�
FRPPXQLFDWLRQV�SRUWV�SURYLGHG�LQ�WKH�6HULHV�
���7�836��5HIHU�WR�7DEOH�����LQ�WKLV�PDQXDO�
IRU�NH\ERDUG�FRPPDQGV�WR�XVH�ZLWK�WKH�
FRPPXQLFDWLRQ�SRUWV�
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)LJXUH�������(YHQW�+LVWRU\�5HSRUW�6FUHHQ

 
EVENT HISTORY                 MODULE-0      01/17/96       11:23:41      FRAME 175

ORDER - 000000       SITE  ID - 00000     SITE TAG - 0000000

**** ACTIVE ALARMS ****   Batt Discharging          Low Batt Warning       

NEXT FRAME

PREVIOUS FRAME

EXIT

UP   :

DOWN  :

SELECT  :

(9(17�+,6725< 7KH�DODUP�FRQGLWLRQV�WKDW�FDXVH�WKH�+LVWRU\�
7KH�(YHQW�+LVWRU\�VFUHHQ�OLVWV�WKH�DFWLYH�
DODUPV�SUHVHQW�LQ�WKH�836��7KLV�VFUHHQ�DOVR�
GLVSOD\V�WKH�SULRU�����DODUP�IUDPHV��LQ�D�ILUVW�
LQ�ILUVW�RXW��),)2��VHTXHQFH��WKDW�KDYH�WDNHQ�
SODFH�DORQJ�ZLWK�WKH�GDWH�DQG�WKH�WLPH�WKDW�
HDFK�DODUP�IUDPH�RFFXUUHG��8VH�WKH�83�DQG�
'RZQ�SDGV�WR�ORRN�WKURXJK�WKH�GLIIHUHQW�DODUP�
IUDPHV�

+,6725<�67$786

7KH�+LVWRU\�6WDWXV�VFUHHQ�GLVSOD\V����IUDPHV��
RI���PLOOLVHFRQGV�HDFK��IURP�WKH�3UHVHQW�6WDWXV�
VFUHHQ��1RWH�WKDW�WKH�YDOXHV�IRU�RXWSXW�YROWV�
DQG�DPSV�DUH�XSGDWHG�RQFH�HDFK�PLOOLVHFRQG��
$ODUPV�DUH�OLVWHG�LQ�WKH�VHTXHQFH�WKH\�
RFFXUUHG��ZLWKLQ���PLOOLVHFRQG�UHVROXWLRQ��7KH�
IUDPHV�DUH�VWRUHG�LQ�D�EXIIHU��D�FRPSXWHU�
LQIRUPDWLRQ�VWRUDJH�WHFKQLTXH���7KH�EXIIHU�
VWRUHV�WKH�IUDPHV�LQ�D�ILUVW�LQ�ILUVW�RXW�
VHTXHQFH��$V�D�QHZ�IUDPH�HQWHUV�WKH�EXIIHU�WKH�
ROGHVW�RQH�LV�UHOHDVHG�

:KHQ�D�GHVLJQDWHG�IDXOW�RFFXUV��VHH�OLVW�EHORZ���
WKH�EXIIHU�VWRUHV�LQIRUPDWLRQ�IRU�WKH�QH[W����
IUDPHV�DQG�WKHQ�IUHH]HV��VWRSV�JDWKHULQJ�
LQIRUPDWLRQ���$W�WKDW�WLPH��WKH�+LVWRU\�6WDWXV�
VFUHHQ�FRQWDLQV����IUDPHV�EHIRUH�WKH�IDXOW��WKH�
IUDPH�ZKHQ�WKH�IDXOW�RFFXUUHG��DQG����IUDPHV�
DIWHU�WKH�IDXOW��7KLV����SDJH�UHSRUW�LV�D�YHU\�
XVHIXO�GLDJQRVWLF�WRRO�IRU�WKH�RSHUDWRU�RU�VHUYLFH�
WHFKQLFLDQ��8VH�WKH�8S�DQG�'RZQ�SDGV�WR�YLHZ�
WKH�VFUHHQV�

6WDWXV�EXIIHU�WR�VWRUH�DQG�IUHH]H�GDWD�DUH�

$XWR�7UDQVIHU�WR�%\SDVV
'&�&DS�)XVH�%ORZQ
'&�2YHU�YROWDJH�6KXWGRZQ
,QYHUWHU�)DXOW
/RZ�%DWWHU\�6KXWGRZQ
2XWSXW�2YHU�YROWDJH
2XWSXW�8QGHU�YROWDJH�
2YHUORDG�6KXWGRZQ
2YHUORDG�7UDQVIHU
2YHU�WHPSHUDWXUH�7LPH�RXW
5HFWLILHU�)XVH�%ORZQ
5HYHUVH�3RZHU

)RU�D�FRPSOHWH�OLVW�RI�DOO�WKH�DODUP�PHVVDJHV�
DQG�FRUUHFWLYH�DFWLRQ�WR�WKHVH�IDXOWV��UHIHU�WR�
7DEOH�����

127(

7KH�(PHUJHQF\�2II�DQG�+DUGZDUH�
6KXWGRZQ�DODUPV�ZLOO�DOVR�IUHH]H�WKH�
+LVWRU\�6WDWXV�EXIIHU�ZLWK�WKH�$XWR�
7UDQVIHU�WR�%\SDVV�DODUP��LI�WKH�ORDG�LV�
RQ�WKH�836�V\VWHP�ZKHQ�WKH�DODUP�
FRQGLWLRQ�RFFXUV��

7KH�+LVWRU\�6WDWXV�EXIIHU�GRHV�QRW�UHVXPH�
FROOHFWLQJ�QHZ�IUDPHV�XQWLO�WKH�IDXOW�LV�FOHDUHG�
DQG�WKH�$ODUP�5HVHW�SDG�LV�SUHVVHG�IRU���
VHFRQGV�
Liebert Series 600T UPS, Single Module 3-15



)LJXUH�������+LVWRU\�6WDWXV�5HSRUW�6FUHHQ

OUTPUT VOLTS
OUTPUT AMPS
OUTPUT FREQUENCY
OUTPUT VOLTS
OUTPUT AMPS
BATTERY VOLTS
OUTPUT VOLTS
OUPUT AMPS
BATTERY AMPS
INPUT VOLTS
INPUT AMPS
OUPUT VOLTS
OUTPUT AMPS
LOAD KVA

A
480
325

480
325

480
325

0
0

480
325

DC

390

-645

B
480
325

480
325

480
325

0
0

480
325

TIME

0:01

LOAD

270

C
480
325

480
325

480
325

0
0

480
325

HERTZ

60.0

NEXT FRAME

PREVIOUS FRAME

EXIT

UP   :

DOWN  :

SELECT  :

HISTORY  STATUS                MODULE-0      01/17/96       11:21:59      FRAME 100
ORDER - 000000       SITE  ID - 00000     SITE TAG - 0000000
**** ACTIVE ALARMS ****   Batt Discharging          Low Batt Warning       

6<67(0�67$786 ���%DWWHU\�(QYLURQPHQW�$PELHQW�7HPSHUD�
7KH�6\VWHP�6WDWXV�VFUHHQ�GLVSOD\V�WKH�PRGXOH�
7RWDO�2SHUDWLQJ�+RXUV��/DQJXDJH�6HOHFWLRQ��
DQG�WKH�%DWWHU\�&\FOH�0RQLWRU�

%DWWHU\�&\FOH�0RQLWRU

6HOHFWLQJ�WKH�%DWWHU\�&\FOH�0RQLWRU�JLYHV�\RX�
DFFHVV�WR�GHWDLOHG�LQIRUPDWLRQ�DERXW�WKH�
PRGXOH
V�PRVW�UHFHQW�EDWWHU\�GLVFKDUJH�HYHQWV��
3HULRGLF�UHYLHZ�RI�WKLV�GDWD�FDQ�JLYH�D�JRRG�
LQGLFDWLRQ�RI�EDWWHU\�SHUIRUPDQFH�DQG�H[SHFWHG�
OLIH�

(DFK�EDWWHU\�GLVFKDUJH�F\FOH�LV�SXW�LQWR�RQH�RI�
IRXU�FDWHJRULHV��GHSHQGLQJ�RQ�WKH�OHQJWK�RI�WKH�
HYHQW�

���������6HFRQGV�'LVFKDUJH
����������6HFRQGV�'LVFKDUJH
����������6HFRQGV�'LVFKDUJH
���2YHU�����6HFRQGV�'LVFKDUJH

�(DFK�GLVFKDUJH�F\FOH�LV�VRUWHG�E\�WLPH�GXUDWLRQ�
DQG�WDJJHG�ZLWK�WKH�IROORZLQJ�V\VWHP�
SDUDPHWHUV�

���6\VWHP�WLPH�DQG�GDWH
���(YHQW�1XPEHU�
���'XUDWLRQ�RI�F\FOH��VHFRQGV�
���/RZHVW�'&�%XV�9ROWDJH�
���+LJKHVW�'&�%XV�&XUUHQW
���N:�FDUULHG�E\�WKH�EDWWHULHV�DW�WKH�VWDUW�RI�

F\FOH��DQG

WXUH��ZLWK�RSWLRQDO�VHQVRU
8S�WR�����GLVFKDUJH�F\FOH�HYHQWV�FDQ�EH�VWRUHG�
DW�DQ\�JLYHQ�WLPH��:KHQ�WKH�EXIIHU�DSSURDFKHV�
LWV�FDSDFLW\��D�ZDUQLQJ�PHVVDJH�LV�EURDGFDVW�
YLD�WHUPLQDO�DQG�PRGHP�FRPPXQLFDWLRQ�
FKDQQHOV�DQG�D�FRPSOHWH�OLVWLQJ�RI�DOO�UHFRUGV�
�LQ�RUGHU�RI�RFFXUUHQFH��LV�VHQW�WR�WKH�WHUPLQDO�
SRUW��,I�D�VHULDO�SULQWHU�LV�DWWDFKHG�WR�WKH�
WHUPLQDO�SRUW��WKH�RSHUDWRU�FDQ�SULQW�D�KDUG�
FRS\�RI�WKH�UHSRUW��,I�D�SULQWHU�LV�QRW�DYDLODEOH��
D�WHUPLQDO�HPXODWLRQ�SURJUDP�FDQ�FDSWXUH�WKH�
UHSRUW�WR�GLVN�IRU�ODWHU�UHYLHZ�RU�SULQWLQJ��2QFH�
WKH�EXIIHU�LV�ILOOHG��QHZ�GDWD�ZLOO�UHSODFH�WKH�ROG�
RQ�D�)LUVW�,Q��)LUVW�2XW�EDVLV�DV�QHZ�F\FOHV�
RFFXU�

7R�YLHZ�WKLV�GDWD��VHOHFW�WKH�%$77(5<�&<&/(�
021,725�RSWLRQ�RQ�WKH�6\VWHP�6WDWXV�VFUHHQ��
$W�WKH�QH[W�VFUHHQ��VHH�)LJXUH��������\RX�FDQ�
VHOHFW�HLWKHU�WKH�%DWWHU\�&\FOH�0RQLWRULQJ�
6XPPDU\�VFUHHQ�RU�D�VFUHHQ�VKRZLQJ�GHWDLOHG�
LQIRUPDWLRQ�RQ�DQ\�RQH�RI�WKH�IRXU�FDWHJRULHV�RI�
GLVFKDUJH�������VHFRQGV��������VHFRQGV���������
VHFRQGV�DQG�2YHU�����VHFRQGV��
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�

)LJXUH�������%DWWHU\�&\FOH�0RQLWRU�6FUHHQ

)LJXUH�������%DWWHU\�&\FOH�0RQLWRULQJ�6XPPDU\�6FUHHQ

)LJXUH�������7\SLFDO�'DWD�RQ�'LVFKDUJH�&\FOHV�RI����WR�����6HFRQGV�'XUDWLRQ����������������������������
'XULQJ�WKH�5HFRUGLQJ�3HULRG

CURSOR UP

CURSOR DOWN

CHOOSE

UP   :

DOWN  :

SELECT  :

Enable

Enable

11

5

2

1

19

EXIT

Battery Cycle Monitor

Battery Temperature

Battery Cycle Monitoring Summary

0-30 Seconds Discharge

31-90 Seconds Discharge

91-240 Seconds Discharge

Over 240 Seconds Discharge

Total Since 02/4/95

...............................................

...............................................

     .......................................... 

       ........................................

          .....................................

            ...................................

 7  
15 min. 32 sec.
71
34
25°C / 77°F

Total No. of Cycles .........................
Accumulated Battery Time .............
Accumulated Battery AH  ...............
Accumulated Battery KWH ............ 
Battery Temperature ......................

Battery Cycle Monitoring Summary

EXITSELECT :

EXIT

Event     Date Time    Duration     Min. Volt    Max. Amp   Start KW  Start Temp
  15 4/12/95 10:31 235 477 110 70 68
  12 3/25/95 20:21   98 479   97 37 65
    9 3/13/95   7:35 139 467 173 69 67
    5 2/07/95 17:22 199 478   95 40 70
    2 11/24/94 12:33   95 477   83 39 69

Total    91-240  se c.  Cycl    5

CURSOR UP

CURSOR DOWN

CHOOSE

UP   :

DOWN  :

SELECT  :
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7KH�6XPPDU\�VFUHHQ��)LJXUH�������VKRZV�7RWDO�
1XPEHU�RI�'LVFKDUJH�&\FOHV��$FFXPXODWHG�
%DWWHU\�7LPH��$FFXPXODWHG�%DWWHU\�$PS�
+RXUV��$FFXPXODWHG�%DWWHU\�.LORZDWW�+RXUV��
DQG�%DWWHU\�7HPSHUDWXUH��'XULQJ�D�EDWWHU\�
GLVFKDUJH�HYHQW��WKH�VFUHHQ�FKDQJHV�WR�VKRZ�
LQIRUPDWLRQ�DERXW�WKH�SUHVHQW�GLVFKDUJH�F\FOH��
7KH�VFUHHQ�GLVSOD\V�$FWLYH�&\FOH�7LPH�LQ�SODFH�
RI�$FFXPXODWHG�%DWWHU\�7LPH��DQG�VKRZV�
$FWLYH�%DWWHU\�$+�DQG�$FWLYH�%DWWHU\�N:K�
LQVWHDG�RI�DFFXPXODWHG�YDOXHV�

)LJXUH������VKRZV�D�W\SLFDO�GHWDLO�VFUHHQ�IRU�
WKH��������6HFRQGV�'LVFKDUJH�FDWHJRU\��7KLV�
LQIRUPDWLRQ�FDQ�EH�FROOHFWHG�UHPRWHO\��WKURXJK�
WKH�RSWLRQDO�FRPPXQLFDWLRQV�ERDUG�DQG�
PRGHP��E\�D�UHPRWH�WHUPLQDO�RU�D�SHUVRQDO�
FRPSXWHU�HTXLSSHG�ZLWK�D�PRGHP�DQG�
FRPPXQLFDWLRQV�SURJUDP��6HH�6HFWLRQ����������
&RPPXQLFDWLRQ�,QWHUIDFHV�IRU�PRUH�
LQIRUPDWLRQ�
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)LJXUH�������6\VWHP�&RQILJXUDWLRQ�6FUHHQ

EXIT
ALARM SETTINGS

CURSOR UP

CURSOR DOWN

CHOOSE

UP :

DOWN :

SELECT :

CURSOR UP

CURSOR DOWN

CHOOSE

UP :

DOWN :

SELECT :

Overload Alarm ...............................
DC Over Voltage ...............................
Battery Discharging ...........................
Low Battery .......................................
Battery Shutdown (15 minutes) ......

Upper Point (60 minutes) ......
Battery Rating (100%) .....................
Battery Rating ...................................

104 %
600 VDC
480 VDC
437 VDC
384 VDC
427 VDC
500 KW 15 min
250 KW 45 min

Temperature Limit Setting ................ 28 C

SYSTEM CONFIGURATION
EXIT

SECURITY ACCESS

02-791625-64
000000
00000
0000000
1
3
09/02/98
14:51:59
YES

CURSOR UP

CURSOR DOWN

CHOOSE

UP :

DOWN :

SELECT :

Part Number .......................................
Order Number ....................................
Site ID Number ..................................
Site TAG Number ..............................
System Number .................................
Max Auto-Rexfer Attempts ................
Date ...................................................
Time ...................................................
Auto Dial ............................................

3.1.5  System Configuration Screens VHH�6HFXULW\�$FFHVV�GLVSOD\HG�RQ�WKH�VFUHHQ�
*R�WR�WKH�0DVWHU�0HQX�DQG�PRYH�WKH�
KLJKOLJKWHG�FXUVRU�WR�6<67(0�
&21),*85$7,21��3UHVV�WKH�6HOHFW�SDG�DQG�
WKH�6\VWHP�&RQILJXUDWLRQ�VFUHHQ�LV�GLVSOD\HG�

7KH�6\VWHP�&RQILJXUDWLRQ�VFUHHQ�OLVWV�
SDUDPHWHUV�WKDW�FDQ�EH�FKDQJHG�WR�DGMXVW�\RXU�
836�PRGXOH�WR�\RXU�VLWH�UHTXLUHPHQWV��6RPH�RI�
WKH�LQIRUPDWLRQ�GLVSOD\HG�LV�IDFWRU\�VHW�DQG�
VKRXOG�RQO\�EH�FKDQJHG�E\�/LHEHUW�*OREDO�
6HUYLFHV��3DUDPHWHUV�WKDW�VKRXOG�EH�DGMXVWHG�
E\�WKH�XVHU�LQFOXGH�GDWH��WLPH��DXWR�GLDO�
QXPEHU��DQG�PRGHP�EDXG�UDWH�

7KH�6\VWHP�&RQILJXUDWLRQ�VFUHHQ�LV�RQH�RI�WKH�
GLVSOD\V�WKDW�KDV�FRQWUROOHG�DFFHVV�WR�OLPLW�ZKR�
LV�DEOH�WR�FKDQJH�VLWH�SDUDPHWHUV��7KLV�W\SH�RI�
VFUHHQ�LV�FDOOHG�D�6HFXULW\�$FFHVV�VFUHHQ��7KLV�
FRQWUROOHG�DFFHVV�IHDWXUH�DOORZV�DQ\RQH�WR�
UHYLHZ�WKH�SUHVHQW�SDUDPHWHUV��EXW�OLPLWV�
DFFHVV�IRU�PDNLQJ�FKDQJHV��:KHQ�\RX�

�XSSHU�OHIW�FRUQHU���WR�PDNH�DXWKRUL]HG�FKDQJHV�
\RX�PXVW�RSHQ�WKH�FRQWURO�FDELQHW�GRRU��NH\�
UHTXLUHG��DQG�SXVK�WKH�,QWHUORFN�EXWWRQ�RQ�WKH�
EDFN�RI�WKH�FRQWURO�SDQHO��)LJXUH�������&ORVH�
DQG�ORFN�WKH�FRQWURO�FDELQHW�GRRU�DIWHU�PDNLQJ�
DXWKRUL]HG�FKDQJHV�

127(

,I�\RX�DFFLGHQWDOO\�VHW�D�VLWH�SDUDPHWHU�
GLJLW�WR�D�ZURQJ�YDOXH��\RX�PXVW�UHWXUQ�
WR�WKH�6\VWHP�&RQILJXUDWLRQ�VFUHHQ�DQG�
JR�DJDLQ�WR�\RXU�GHVLUHG�VFUHHQ�

3DUW�1XPEHU��7KLV�LV�D�IDFWRU\�VHW�SDUW�
QXPEHU�RI�WKH�836�FDELQHW�WKDW�GHWHUPLQHV�
PDQ\�LQWHUQDO�RSHUDWLQJ�SDUDPHWHUV��,W�FDQQRW�
EH�FKDQJHG�

2UGHU�1XPEHU��7KLV�LV�D�IDFWRU\�VHW�QXPEHU�
WR�LGHQWLI\�\RXU�SDUWLFXODU�LQVWDOODWLRQ�

6\VWHP�1XPEHU��7KLV�QXPEHU�LV�XVHG�WR�
LGHQWLI\�RQH�RU�PRUH�836�V\VWHPV�WKDW�PD\�EH�
SUHVHQW�RQ�RQH�VLWH�
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�

)LJXUH�������'DWH�6FUHHQ

 

DATE

INCREASE VALUE

DECREASE VALUE

WALK-THRU/ EXIT

UP   :

DOWN  :

SELECT  :

01/17/96

'$7(
7KLV�LV�WKH�V\VWHP
V�UHDO�WLPH�GDWH�VHWWLQJ��7R�
UHVHW�WKH�GDWH��GR�WKH�IROORZLQJ�

�� )URP�WKH�6\VWHP�&RQILJXUDWLRQ�VFUHHQ��
SUHVV�WKH�8S�RU�'RZQ�SDG�WR�PRYH�WKH�
KLJKOLJKWHG�FXUVRU�WR�'$7(�

�� 3UHVV�WKH�6HOHFW�SDG��7KH�'DWH�VFUHHQ�ZLOO�
DSSHDU�

�� 3UHVV�WKH�6HOHFW�SDG�WR�PRYH�WKH�DUURZ�WR�
WKH�QH[W�GLJLW�WR�WKH�ULJKW�:KHQ�WKH�DUURZ�
LV�RQ�WKH�GLJLW�WR�EH�FKDQJHG��SUHVV�WKH�8S�
SDG�WR�LQFUHDVH�WKH�QXPEHU�RU�WKH�'RZQ�
SDG�WR�GHFUHDVH�LW��3UHVV�6HOHFW�WR�VHW�WKH�
YDOXH�DQG�PRYH�WR�WKH�QH[W�GLJLW�

�� $IWHU�WKH�FRUUHFW�PRQWK�GD\�\HDU�KDV�EHHQ�
VHW��SUHVV�WKH�6HOHFW�SDG�DJDLQ�WR�UHWXUQ�WR�
WKH�6\VWHP�&RQILJXUDWLRQ�VFUHHQ�

127(6

���3UHFLVH�'DWH�DQG�7LPH�IXQFWLRQV�DUH�
UHTXLUHG�IRU�DFFXUDWH�DUFKLYDO�DQG�
HYHQW�KLVWRU\�SXUSRVHV�

���%RWK�WKH�'DWH�DQG�7LPH�FDQ�EH�VHW�
IURP�D�UHPRWH�WHUPLQDO��5HIHU�WR���������
&RPPXQLFDWLRQ�,QWHUIDFHV

���$OO�/LHEHUW�6HULHV����7�SURGXFWV�DUH�
GHVLJQHG�WR�KDQGOH�GDWHV�SDVW�WKH�\HDU�
�����
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)LJXUH�������7LPH�6FUHHQ

 

TIME

INCREASE VALUE

DECREASE VALUE

WALK-THRU/ EXIT

UP   :

DOWN  :

SELECT  :

09:15:00

7,0( �� :KHQ�WKH�DUURZ�LV�RQ�WKH�GLJLW�WR�EH�
7KLV�LV�WKH�V\VWHP
V�UHDO�WLPH�FORFN��7R�UHVHW�
WKH�WLPH�GR�WKH�IROORZLQJ�

�� )URP�WKH�6\VWHP�&RQILJXUDWLRQ�VFUHHQ��
SUHVV�WKH�8S�RU�'RZQ�SDG�WR�PRYH�WKH�
KLJKOLJKWHG�FXUVRU�WR�7LPH�

�� 3UHVV�WKH�6HOHFW�SDG��7KH�7LPH�VFUHHQ�ZLOO�
DSSHDU�

�� 3UHVV�WKH�6HOHFW�SDG�WR�PRYH�WKH�DUURZ�WR�
WKH�QH[W�GLJLW�WR�WKH�ULJKW�

FKDQJHG��SUHVV�WKH�8S�RU�'RZQ�SDG�WR�
LQFUHDVH�RU�GHFUHDVH�WKH�KRXU�PLQXWH��VHF�
RQG�QXPEHU��3UHVV�6HOHFW�WR�VHW�WKH�YDOXH�
DQG�PRYH�WR�WKH�QH[W�GLJLW�

�� $IWHU�WKH�FRUUHFW�KRXU�PLQXWH�VHFRQG�KDV�
EHHQ�VHW��SUHVV�WKH�6HOHFW�SDG�DJDLQ�WR�
UHWXUQ�WR�WKH�6\VWHP�&RQILJXUDWLRQ�VFUHHQ�

127(6

���3UHFLVH�'DWH�DQG�7LPH�IXQFWLRQV�DUH�
UHTXLUHG�IRU�DFFXUDWH�DUFKLYDO�DQG�
HYHQW�KLVWRU\�SXUSRVHV�

���%RWK�WKH�'DWH�DQG�7LPH�FDQ�EH�VHW�
IURP�D�UHPRWH�WHUPLQDO��5HIHU�WR����������
&RPPXQLFDWLRQ�,QWHUIDFHV�
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)LJXUH�������$XWR�'LDO�6HWWLQJ�6FUHHQ

 

AUTO DIAL SETTING SCREEN

YES
2400
1  800  555- 1234
0  000  000 - 0000
xxxxxxxxxxxxxxxxxxx

CURSOR UP

CURSOR DOWN

CHOOSE

UP   :

DOWN  :

SELECT  :

EXIT
Enable Auto Dial   .....................................
Modem Baud Rate   ..................................
Auto Dial Number   ...................................
        Second Number  ...............................
Modem Initialization String   .....................

$872�',$/ �� )URP�WKH�6\VWHP�&RQILJXUDWLRQ�VFUHHQ��
7KLV�LV�D�IHDWXUH�WKDW�DXWRPDWLFDOO\�GLDOV�
�WKURXJK�D�FXVWRPHU�VXSSOLHG�3&�FRPSDWLEOH�
PRGHP��D�SUH�SURJUDPPHG�WHOHSKRQH�QXPEHU�
�XS�WR����GLJLWV��ZKHQ�VSHFLILHG�DODUP�
FRQGLWLRQV�RFFXU�ZLWKLQ�WKH�836�V\VWHP��
$XWRPDWLF�GLDO�DWWHPSWV�WR�WKH�ILUVW�QXPEHU�
DUH�PDGH�DW�SHULRGLF�LQWHUYDOV�IRU����PLQXWHV��
,I�XQDQVZHUHG��WKH�V\VWHP�UROOV�RYHU�WR�WKH�
VHFRQG�QXPEHU�DQG�UHSHDWV�WKH�SURFHVV�XQWLO�
FRQQHFWLRQ�LV�PDGH�

8SRQ�FRQQHFWLRQ��WKH�V\VWHP�WUDQVPLWV�GDWD��LQ�
56����&�IRUPDW��WKDW�LQFOXGHV�WKH�V\VWHP�
LGHQWLILFDWLRQ�FRGH��WKH�SUHVHQW�DODUP�
PHVVDJH�V��DQG�WKH�WLPH�WKDW�WKH�DODUP�V��
RFFXUUHG��5HIHU�WR����������&RPPXQLFDWLRQ�
,QWHUIDFHV�

5HIHU�WR�WKH�6SHFLDO�)XQFWLRQV�FROXPQ�LQ�7DEOH�
����WR�VHH�ZKLFK�DODUP�PHVVDJHV�ZLOO�LQLWLDWH�
DQ�DXWR�GLDO�FDOO�

,I�WKH�DXWR�GLDO�QXPEHUV�ZHUH�VSHFLILHG�DW�WLPH�
RI�RUGHU��WKH�QXPEHUV�DUH�SUH�SURJUDPPHG�LQWR�
WKH�V\VWHP��+RZHYHU��LI�WKH�QXPEHUV�QHHG�WR�EH�
FKDQJHG��IROORZ�WKH�VWHSV�OLVWHG�EHORZ�WR�UH�
SURJUDP�WKH�DXWR�GLDOHU�

SUHVV�WKH�8S�RU�'RZQ�SDG�WR�PRYH�WKH�
KLJKOLJKWHG�FXUVRU�WR�$XWR'LDO�

�� 3UHVV�WKH�6HOHFW�SDG��7KH�$XWR�'LDO�VFUHHQ�
ZLOO�DSSHDU�

�� 0RYH�WR�DQG�VHOHFW�WKH�ILUVW�$XWR�'LDO�1XP�
EHU�

�� 3UHVV�WKH�6HOHFW�SDG�WR�PRYH�WKH�DUURZ�WR�
WKH�QH[W�GLJLW�WR�WKH�ULJKW�

�� :KHQ�WKH�DUURZ�LV�RQ�WKH�GLJLW�WR�EH�
FKDQJHG��SUHVV�WKH�8S�SDG�WR�LQFUHDVH�WKH�
QXPEHU�RU�SUHVV�WKH�'RZQ�SDG�WR�GHFUHDVH�
LW��3UHVV�6HOHFW�WR�VHW�WKH�YDOXH�DQG�PRYH�
WR�WKH�QH[W�GLJLW�

�� $IWHU�DOO�RI�WKH�FKDQJHV�KDYH�EHHQ�PDGH��
SUHVV�WKH�6HOHFW�SDG�DJDLQ�WR�UHWXUQ�WR�WKH�
6\VWHP�&RQILJXUDWLRQ�VFUHHQ�

�� ,I�UHTXLUHG��JR�WR�WKH�6HFRQG�1XPEHU�
VFUHHQ�DQG�HQWHU�WKH�FRUUHFW�QXPEHU�

,I�UHTXLUHG��WKH�0RGHP�%DXG�5DWH�FDQ�EH�VHW�DV�
IROORZV�

�� 0RYH�WR�WKH�0RGHP�%DXG�5DWH�OLQH�DQG�
SUHVV�WKH�6HOHFW�SDG�

�� 3UHVV�WKH�8S�RU�'RZQ�SDG�WR�GLVSOD\�WKH�
RWKHU�DYDLODEOH�EDXG�UDWHV�

�� 3UHVV�WKH�6HOHFW�SDG�WR�VHW�WKH�EDXG�UDWH�
DQG�WR�UHWXUQ�WR�WKH�6\VWHP�&RQILJXUDWLRQ�
6FUHHQ
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)LJXUH�������6\VWHP�2SWLRQV�6FUHHQ

System Options

YES

CURSOR UP

CURSOR DOWN

CHOOSE

UP :

DOWN :

SELECT :

EXIT
Customer Alarm Interface Board .............
Battery Exercise .......................................
Battery Temp. Charging Compensation ..
Auto Restart Enabled ...............................

YES
NO
NO

6<67(0�237,216� �� 3UHVV�WKH�8S�RU�'RZQ�SDG�WR�WRJJOH�
7KLV�VFUHHQ�HQDEOHV�DQG�GLVDEOHV�RSWLRQDO�
IHDWXUHV�ZKLFK�PLJKW�RU�PLJKW�QRW�EH�LQVWDOOHG�
LQ�\RXU�836��7KH�RSWLRQV�DUH�&XVWRPHU�$ODUP�
,QWHUIDFH��%DWWHU\�([HUFLVH��7HPSHUDWXUH�
&RPSHQVDWHG�%DWWHU\�&KDUJLQJ�DQG�$XWRPDWLF�
5HVWDUW��7R�HQDEOH�RU�GLVDEOH�RQH�RI�WKHVH�
RSWLRQV��GR�WKH�IROORZLQJ�

�� )URP�WKH�6\VWHP�&RQILJXUDWLRQ�VFUHHQ��
SUHVV�WKH�8S�RU�'RZQ�SDG�WR�PRYH�WKH�
KLJKOLJKWHG�FXUVRU�WR�6\VWHP�2SWLRQV�

�� 0RYH�WR�DQG�VHOHFW�RSWLRQ�\RX�ZLVK�WR�
HQDEOH�RU�GLVDEOH�

EHWZHHQ�HQDEOHG�RU�GLVDEOHG�

�� 3UHVV�WKH�6HOHFW�SDG�WR�VHW�WKH�GHVLUHG�VWD�
WXV�

2QFH�HQDEOHG��WKH�&XVWRPHU�$ODUP�,QWHUIDFH�
DQG�WKH�%DWWHU\�([HUFLVH�RSWLRQV�EHFRPH�
HQWULHV�RQ�WKH�0DVWHU�0HQX�DQG�FDQ�EH�
FRQWUROOHG�IURP�WKHUH��

)RU�PRUH�LQIRUPDWLRQ�DERXW�WKHVH�RSWLRQV��
SOHDVH�UHIHU�WR�VHFWLRQ��������%DWWHU\�
([HUFLVH��DQG�VHFWLRQ��������$XWRPDWLF�
5HVWDUW�
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)LJXUH�������0D[LPXP�$XWR�5HWUDQVIHU�$WWHPSWV�6FUHHQ

 

MAX AUTO-REXFER ATTEMPTS

UPPER LIMIT

5

LOWER INPUT

0

INCREASE

DECREASE

EXIT

UP   :

DOWN  :

SELECT  :

VALUE

3

0$;,080�$872�5(75$16)(5� 1RWH�WKDW�DXWRPDWLF�UH�WUDQVIHUV�DUH�LQLWLDWHG�

$77(0376

:KHQ�D�836�RXWSXW�RYHUORDG�FRQGLWLRQ�H[FHHGV�
D�SUH�SURJUDPPHG�FXUUHQW�YHUVXV�WLPH�
ZLQGRZ��WKH�836�DXWRPDWLFDOO\�WUDQVIHUV�WKH�
FULWLFDO�ORDG�WR�WKH�E\SDVV�OLQH��$IWHU�WKH�
RYHUORDG�FRQGLWLRQ�KDV�EHHQ�FRUUHFWHG��WKH�836�
DWWHPSWV�WR�DXWRPDWLFDOO\�UHWUDQVIHU�WKH�
FULWLFDO�ORDG�WR�WKH�836�RXWSXW��XQOHVV�]HUR�
DWWHPSWV�LV�VHOHFWHG���7KH�0D[LPXP�$XWR�
5HWUDQVIHU�$WWHPSWV�OLPLWV�WKH�QXPEHU�RI�
WLPHV����WR����WKDW�WKH�836�DWWHPSWV�WR�
UHWUDQVIHU�WKH�ORDG�EDFN�WR�WKH�836�ZLWKLQ�D�
RQH�KRXU�WLPH�SHULRG�

,I�PRUH�WKDQ�WKH�VHOHFWHG�QXPEHU�RI�RYHUORDGV�
RFFXUV�GXULQJ�RQH�KRXU��WKH�FULWLFDO�ORDG�
UHPDLQV�RQ�WKH�E\SDVV�OLQH�DQG�PXVW�EH�
PDQXDOO\�UH�WUDQVIHUUHG�WR�WKH�836�V\VWHP��
1RWH�WKDW�\RX�VKRXOG�GHWHUPLQH�WKH�FDXVH�RI�
DQ\�RYHUORDG�FRQGLWLRQ�

RQO\�LI�WKH�FULWLFDO�ORDG�ZDV�WUDQVIHUUHG�WR�WKH�
E\SDVV�OLQH�EHFDXVH�RI�D�V\VWHP�RYHUORDG��,I�DQ�
DXWRPDWLF�WUDQVIHU�WR�E\SDVV�RFFXUUHG�IRU�DQ\�
RWKHU�UHDVRQ��DQ�DXWRPDWLF�UHWUDQVIHU�ZLOO�QRW�
EH�LQLWLDWHG��5HIHU�WR���������$XWRPDWLF�5H�
WUDQVIHUV�WR�836�

7R�FKDQJH�WKH�0D[LPXP�$XWR�5HWUDQVIHU�
$WWHPSWV�SDUDPHWHU��GR�WKH�IROORZLQJ�

�� )URP�WKH�6\VWHP�&RQILJXUDWLRQ�6FUHHQ��
SUHVV�WKH�8S�RU�'RZQ�SDG�WR�KLJKOLJKW�
0D[LPXP�$XWR�5HWUDQVIHU�$WWHPSWV�

�� 3UHVV�WKH�6HOHFW�SDG��7KH�VFUHHQ�EHORZ�ZLOO�
DSSHDU�

�� 3UHVV�WKH�8S�SDG�WR�LQFUHDVH�WKH�YDOXH�RU�
WKH�'RZQ�SDG�WR�GHFUHDVH�LW�
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5(027(�021,725

7KH�5HPRWH�0RQLWRU�3DQHO��RSWLRQDO��GLVSOD\V�
HLJKW�����DODUPV��7KHVH�DODUPV�DUH�DOVR�
DYDLODEOH�IRU�FXVWRPHU�XVH�WKURXJK�D�VHW�RI�
FRQWDFWV�RQ�D�VHSDUDWH�WHUPLQDO�ERDUG�

7DEOH������$ODUP�0HVVDJHV

7KH�IROORZLQJ�DODUPV��DV�ZHOO�DV�WKRVH�OLVWHG�
DERYH��ZLOO�DFWLYDWH�WKH�6\VWHP�6XPPDU\�
$ODUP�

:KHQ�WKH�1HZ�$ODUP��6\VWHP�6XPPDU\�
$ODUP��RU�0RGXOH�6XPPDU\�$ODUP�LV�
DFWLYDWHG��\RX�FDQ�JHW�PRUH�LQIRUPDWLRQ�DW�WKH�
2SHUDWRU�'LVSOD\�3DQHO�RU�WKURXJK�D�UHPRWH�
WHUPLQDO��5HIHU�WR�6HFWLRQ����������
&RPPXQLFDWLRQ�,QWHUIDFHV�

�

6WDQGDUG�5HPRWH�
0RQLWRU�,QGLFDWLRQV�

&KDQQHO

/RDG�2Q�836 &+�
/RDG�2Q�%\SDVV &+�
%DWWHU\�'LVFKDUJLQJ &+�
/RZ�%DWWHU\�:DUQLQJ &+�

2YHUORDG &+�
$PELHQW�2YHU�WHPS &+�
6\VWHP�6XPPDU\�
$ODUP

&+�

1HZ�$ODUP�&KDQQHO &+�
%DWWHU\�&%�2SHQ ,QYHUWHU�)DXOW

%ORZHU�)DLOHG /RZ�%DWWHU\�6KXWGRZQ

&RQWURO�3RZHU�)DLO 2XWSXW�2YHU�YROWDJH

'&�&DSDFLWRU�)XVH�%ORZQ 2XWSXW�8QGHU�YROWDJH

'&�*URXQG�)DXOW 2YHUORDG�6KXWGRZQ

'&�2YHU�YROWDJH�6KXWGRZQ 2YHUORDG�7UDQVIHU

(PHUJHQF\�2II 5HFWLILHU�)XVH�%ORZQ

(TXLSPHQW�2YHU�WHPSHUDWXUH 5HYHUVH�3RZHU

6WDWLF�6ZLWFK�8QDEOH
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)LJXUH�������$ODUP�/LPLW�6HWWLQJV�6FUHHQ

EXIT

SECURITY ACCESS

ALARM SETTINGS

CURSOR UP

CURSOR DOWN

CHOOSE

UP :

DOWN :

SELECT :

CURSOR UP

CURSOR DOWN

CHOOSE

UP :

DOWN :

SELECT :

Overload Alarm ...............................
DC Over Voltage ...............................
Battery Discharging ...........................
Low Battery .......................................
Battery Shutdown (15 minutes) ......

Upper Point (60 minutes) ......
Battery Rating (100%) .....................
Battery Rating ...................................

104 %
600 VDC
480 VDC
437 VDC
384 VDC
427 VDC
500 KW 15 min
250 KW 45 min

Temperature Limit Setting ................ 28 C

3.1.6  Alarm Limit Settings Screen '&�2YHU�YROWDJH
*R�WR�WKH�0DVWHU�0HQX�DQG�PRYH�WKH�
KLJKOLJKWHG�FXUVRU�WR�/,0,7�6(77,1*6��3UHVV�
WKH�6HOHFW�SDG�DQG�WKH�/LPLW�6HWWLQJV�VFUHHQ�LV�
GLVSOD\HG�

7KH�$ODUP�/LPLW�6HWWLQJV�VFUHHQ�KDV�6HFXULW\�
$FFHVV�WR�HQDEOH�DQ�DXWKRUL]HG�/LHEHUW�ILHOG�
VHUYLFH�HQJLQHHU�WR�DGMXVW�WKH�836�V\VWHP�
DODUP�OLPLW�VHWWLQJV

&$87,21

$OO�DODUP�OLPLW�VHWWLQJV�DUH�DSSOLFDWLRQ�
PDWFKHG�DQG�IDFWRU\�VHW��7KH\�VKRXOG�
QRW�EH�FKDQJHG�FDVXDOO\��&RQWDFW�/LHEHUW�
*OREDO�6HUYLFHV�IRU�FKDQJLQJ�WKH�DODUP�
OLPLW�VHWWLQJV�

2YHUORDG�$ODUP

7KLV�DODUP�VHWWLQJ�LQLWLDWHV�DQ�DODUP�PHVVDJH�
RQ�WKH�GLVSOD\�VFUHHQ�ZDUQLQJ�WKH�RSHUDWRU�
WKDW�WKH�836�V\VWHP�RXWSXW�FXUUHQW�KDV�
H[FHHGHG�WKH�VSHFLILHG�OLPLW��7KLV�FRQGLWLRQ�
RQO\�DFWLYDWHV�DQ�DODUP��7KH�836�GRHV�QRW�VKXW�
GRZQ��EXW�D�VHSDUDWH�FRQWURO�FLUFXLW�ZLOO�
WUDQVIHU�WKH�FULWLFDO�ORDG�WR�E\SDVV�LI�WKH�
FXUUHQW�DQG�WLPH�RI�WKH�RYHUORDG�FRQGLWLRQ�
H[FHHGV�V\VWHP�FDSDELOLW\�

7KLV�VHWWLQJ�OLPLWV�WKH�PD[LPXP�SHUPLWWHG�
OHYHO�RI�WKH�'&�EXV�YROWDJH��:KHQ�WKLV�VHWWLQJ�
LV�H[FHHGHG��DQ�DODUP�LQGLFDWLRQ�DSSHDUV�RQ�WKH�
PRGXOH�GLVSOD\�VFUHHQ��WKH�836�WUDQVIHUV�WKH�
ORDG�WR�WKH�E\SDVV�OLQH��DQG�WKH�LQSXW�DQG�
EDWWHU\�FLUFXLW�EUHDNHUV�WULS�RSHQ�

%DWWHU\�'LVFKDUJLQJ

:KHQ�WKH�EDWWHU\�YROWDJH�RQ�WKH�'&�EXV�IDOOV�
EHORZ�WKLV�OLPLW�IRU���VHFRQGV��D�%DWWHU\�
'LVFKDUJLQJ�DODUP�PHVVDJH�LV�GLVSOD\HG�RQ�WKH�
PRGXOH�VFUHHQ��7KLV�PHDQV�WKDW�WKH�EDWWHU\�LV�
GLVFKDUJLQJ�GXH�WR�DQ�LQSXW�YROWDJH�VDJ�RU�
LQWHUUXSWLRQ��RU�D�PRGXOH�RXWSXW�RYHUORDG�

/RZ�%DWWHU\

:KLOH�WKH�EDWWHU\�LV�GLVFKDUJLQJ��WKLV�DODUP�
ZDUQV�WKH�RSHUDWRU�WKDW�WKH�%DWWHU\�6KXWGRZQ�
OHYHO�LV�DSSURDFKLQJ��7KLV�LV�VHW�IRU�D�UHVHUYH�
WLPH�RI�DSSUR[LPDWHO\�ILYH�PLQXWHV��W\SLFDOO\�
���YROWV�DERYH�WKH����0LQXWH�%DWWHU\�
6KXWGRZQ�YROWDJH���EDVHG�RQ�IXOO�ORDG�
RSHUDWLRQ�
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%DWWHU\�6KXWGRZQ�����0LQXWHV�

:KHQ�WKH�EDWWHU\�YROWDJH�GHFUHDVHV�WR�WKLV�
OLPLW�IRU�ILYH�VHFRQGV�GXULQJ�WKH�ILUVW����
PLQXWHV�RI�WKH�GLVFKDUJH��WKH�EDWWHU\�FLUFXLW�
EUHDNHU�RSHQV�WR�SUHYHQW�RYHU�GLVFKDUJH��1RWH�
WKDW�WKH�UDWHG�EDWWHU\�UHVHUYH�WLPH�DW�\RXU�VLWH�
PD\�EH�RWKHU�WKDQ����PLQXWHV�

%DWWHU\�6KXWGRZQ�����0LQXWHV�

'XULQJ�H[WHQGHG�RXWDJHV�RU�GHHS�VDJV�RI�PRUH�
WKDQ����PLQXWHV��WKH�VKXWGRZQ�YROWDJH�OLPLW�
ZLOO�UDPS�XS�JUDGXDOO\�WR�WKLV����PLQXWH�OLPLW�
WR�SUHYHQW�OHQJWK\�GLVFKDUJH�DQG�SRVVLEOH�
EDWWHU\�GDPDJH��7KH�EDWWHU\�FLUFXLW�EUHDNHU�
RSHQV�ZKHQ�WKH�EDWWHU\�YROWDJH�DQG�WKH�
VKXWGRZQ�OLPLW�DUH�HTXDO�IRU�ILYH�VHFRQGV��6HH�
WKH�%DWWHU\�7LPH�VFUHHQ�IRU�PRUH�LQIRUPDWLRQ��
$OVR�UHIHU�WR�WKH�EDWWHU\�PDQXIDFWXUHU
V�
PDQXDO

%DWWHU\�5DWLQJ�������

7KLV�VHWWLQJ�LV�WKH�IXOO�ORDG�GLVFKDUJH�UDWLQJ�RI�
WKH�EDWWHU\�LQ�NLORZDWWV�IRU�WKH�UDWHG�EDFNXS�
SHULRG��$�W\SLFDO�UDWLQJ�PLJKW�EH�����N:�IRU����
PLQXWHV�

%DWWHU\�5DWLQJ

7KLV�VHWWLQJ�LV�D�EDWWHU\�GLVFKDUJH�UDWLQJ�LQ�
NLORZDWWV�XQGHU�SDUWLDO�ORDG�IRU�DQ�H[WHQGHG�
SHULRG��W\SLFDOO\����WR����PLQXWHV��7KH�836�
XVHV�WKH�WZR�EDWWHU\�VKXWGRZQ�YROWDJH�VHWWLQJV�
DQG�WKH�WZR�EDWWHU\�GLVFKDUJH�UDWLQJV�LQ�
FRPSXWLQJ�UDWHG�DQG�FDOFXODWHG�WLPH�
UHPDLQLQJ�GXULQJ�D�GLVFKDUJH�HYHQW�

7HPSHUDWXUH�/LPLW�6HWWLQJ��2SWLRQDO�

7KLV�VHWWLQJ�LV�YLVLEOH�ZKHQ�WKH�RSWLRQDO�
7HPSHUDWXUH�FRPSHQVDWHG�&KDUJLQJ�RSWLRQ�LV�
LQVWDOOHG��7KLV�VHWWLQJ�GHWHUPLQHV�WKH�EDWWHU\�
WHPSHUDWXUH�WKDW�WULJJHUV�WKH�%DWWHU\�
2YHUWHPSHUDWXUH�DODUP�DQG�LQLWLDWHV�
7HPSHUDWXUH�FRPSHQVDWHG�&KDUJLQJ�

127(

7KH�/RZ�%DWWHU\�DODUP�VHWWLQJ�LV�
GHVLJQHG�WR�EH�XVHIXO�DW�IXOO�ORDG�
EDWWHU\�GLVFKDUJH�UDWHV��,W�LV�W\SLFDOO\�
VHW�IRU����YROWV�DERYH�WKH����PLQXWH�
%DWWHU\�6KXWGRZQ�YROWDJH��WR�SURYLGH�
VRPH�PHDVXUH�RI�ZDUQLQJ�XQGHU�DOO�
FLUFXPVWDQFHV��,I�WKH�GLVFKDUJH�SHULRG�
H[WHQGV�SDVW����PLQXWHV��L�H���WKH�ORDG�
RQ�WKH�836�LV�OHVV�WKDQ�IXOO�FDSDFLW\���
WKH�%DWWHU\�6KXWGRZQ�YROWDJH�VHWWLQJ�LV�
JUDGXDOO\�DQG�DXWRPDWLFDOO\�
LQFUHDVHG��WR�SURWHFW�WKH�EDWWHULHV�IURP�
GHHS�GLVFKDUJH��7KH�/RZ�%DWWHU\�DODUP�
VHWWLQJ�LV�QRW�DXWRPDWLFDOO\�LQFUHDVHG��
DQG�ZLOO�JLYH�SURSRUWLRQDWHO\�OHVV�
ZDUQLQJ�IRU�ORQJHU�GLVFKDUJH�SHULRGV��
,QVWHDG��WKH�RSHUDWRU�VKRXOG�FRQVXOW�WKH�
%DWWHU\�7LPH�VFUHHQ�RU�3UHVHQW�6WDWXV�
VFUHHQ�WR�VHH�WKH�FDOFXODWHG�WLPH�
UHPDLQLQJ�EDVHG�RQ�DFWXDO�XVDJH�
GXULQJ�WKH�GLVFKDUJH�SHULRG�
Liebert Series 600T UPS, Single Module 3-27



)LJXUH�������/RDG�7UDQVIHU�3URFHGXUHV�6FUHHQ

 

TRANSFER PROHIBIT

UPS  LEAD     =    2 Deg

UPS -
BYPASS -

480480
480481

B-CA-B

VOLTAGE COMPARISON
SELECT  :  MASTER MENU

OK  TO  TRANSFER

+30

ON UPS

60.0 Hz
479

C-A FREQUENCY

MANUAL
TRANSFER INSTRUCTIONS

1. Adjust the UPS voltage until it equals the
     bypass voltage with the VOLTAGE ADJUST pot.
2.  If the OK TO TRANSFER message is highlighted,
     simultaneously press the BYPASS  and CONTROL ENABLE 

buttons.
3.  Verify that the transfer was successful by checking the 
     breaker status on the "MONITOR/MIMIC" screen.
4.  Press the ALARM RESET button to clear alarms which 
     are no longer active

SYNCHRONIZATION

60.0 Hz

0-30
480

1
2

4

3

3.1.7   Load Transfer Procedures 2.�72�75$16)(5�LV�KLJKOLJKWHG�
Screen

*R�WR�WKH�0DVWHU�0HQX�DQG�PRYH�WKH�
KLJKOLJKWHG�FXUVRU�WR�/2$'�75$16)(5�
352&('85(6��3UHVV�WKH�6HOHFW�SDG�DQG�WKH�
/RDG�7UDQVIHU�3URFHGXUHV�VFUHHQ�LV�GLVSOD\HG�

7KH�/RDG�7UDQVIHU�3URFHGXUHV�VFUHHQ�FRQWDLQV�
LQVWUXFWLRQV�WR�WUDQVIHU�WKH�FULWLFDO�ORDG�
EHWZHHQ�WKH�836�V\VWHP�DQG�WKH�E\SDVV�OLQH��
&RPSDULVRQV�RI�WKH�836�DQG�E\SDVV�YROWDJH��
IUHTXHQF\��DQG�SKDVH�V\QFKURQL]DWLRQ�DUH�
GLVSOD\HG�DORQJ�ZLWK�WUDQVIHU�VWDWXV�PHVVDJHV��
7KH�PHWHUHG�SDUDPHWHU�YDOXHV�RQ�WKH�/RDG�
7UDQVIHU�3URFHGXUHV�VFUHHQ�DUH�XSGDWHG�DW�KDOI�
VHFRQG�LQWHUYDOV�

5HIHU�WR���������/RDG�7UDQVIHU�3URFHGXUHV�
IRU�PRUH�GHWDLOV�

,7(0�����92/7$*(�&203$5,6216��7KLV�
FKDUW�VKRZV�WKH�836�DQG�E\SDVV�YROWDJH�DQG�
IUHTXHQF\�FRPSDULVRQV�EHWZHHQ�HDFK�RI�WKH�
WKUHH�SKDVHV��,I�WKH�836�DQG�E\SDVV�YROWDJHV�
DUH�QRW�ZLWKLQ�VSHFLILHG�WROHUDQFHV��D�PDQXDO�
WUDQVIHU�LV�QRW�SHUPLWWHG�DQG�75$16)(5�
352+,%,7�LV�KLJKOLJKWHG�

7KH�9ROWDJH�$GMXVW�NQRE��SXVK�WR�WXUQ���
ORFDWHG�RQ�WKH�2SHUDWRU�&RQWURO�3DQHO��)LJXUH�
������LV�XVHG�WR�PDWFK�WKH�836�RXWSXW�YROWDJH�
WR�WKH�E\SDVV�YROWDJH��:KHQ�WKH�836�DQG�
E\SDVV�YROWDJHV�PDWFK�ZLWKLQ�WKH�VSHFLILF�
WROHUDQFH��D�PDQXDO�WUDQVIHU�LV�SRVVLEOH�DQG�

&$87,21

7KH�836�RXWSXW�YROWDJH�UHVSRQGV�YHU\�
VORZO\�WR�LQSXWV�IURP�WKH�9ROWDJH�$GMXVW�
NQRE��0DNH�VPDOO�DGMXVWPHQWV�DQG�ZDLW�
VHYHUDO�VHFRQGV�HDFK�WLPH�IRU�YROWDJH�WR�
VWDELOL]H�EHIRUH�FRQWLQXLQJ�

,7(0�����6<1&+521,=$7,21��7KLV�GLVSOD\�
VKRZV�WKH�SKDVH�V\QFKURQL]DWLRQ�EHWZHHQ�WKH�
836�RXWSXW�DQG�E\SDVV�SRZHU��,I�WKH�SKDVH�
GLVSODFHPHQW�LV�RXWVLGH�RI�WKH�WROHUDQFH��D�
PDQXDO�WUDQVIHU�LV�QRW�SHUPLWWHG�DQG�
75$16)(5�352+,%,7�LV�KLJKOLJKWHG�

'XULQJ�QRUPDO�RSHUDWLRQ��WKH�V\QFKURQL]DWLRQ�
GLVSOD\�VKRXOG�UHDG�836�/($'�IURP�]HUR�WR���
'HJUHHV�

,7(0�����67$786�0(66$*(6��7KUHH�
PHVVDJHV�DUH�FRQVWDQWO\�GLVSOD\HG�KHUH��2QO\�
WKH�DFWLYH�PHVVDJH�LV�KLJKOLJKWHG��,I�
75$16)(5�352+,%,7�LV�KLJKOLJKWHG��PDQXDO�
WUDQVIHUV�UH�WUDQVIHUV�FDQQRW�EH�SHUIRUPHG��
DQG�DXWRPDWLF�UH�WUDQVIHUV�ZLOO�QRW�EH�
LQLWLDWHG�

,7(0����0$18$/�75$16)(5�
,16758&7,216��7KHVH�LQVWUXFWLRQV�DVVLVW�
WKH�RSHUDWRU�LQ�WUDQVIHUULQJ�WKH�FULWLFDO�ORDG�
EHWZHHQ�WKH�836�V\VWHP�DQG�WKH�E\SDVV�OLQH�

,I�WKH�ORDG�LV�RQ�WKH�E\SDVV�OLQH��VWHS���RQ�WKH�
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VFUHHQ�ZLOO�LQVWUXFW�\RX�WR�SUHVV�WKH�836�DQG�
&RQWURO�(QDEOH�EXWWRQV�WR�UHWUDQVIHU�WKH�ORDG�
IURP�WKH�E\SDVV�OLQH�WR�WKH�836�V\VWHP�

3.1.8  Start-Up Procedures Screen

)URP�WKH�0DVWHU�0HQX��PRYH�WKH�KLJKOLJKWHG�
FXUVRU�WR�67$57�83�352&('85(6��3UHVV�
WKH�6HOHFW�SDG�DQG�WKH�6WDUW�8S�3URFHGXUHV�
VFUHHQ�LV�GLVSOD\HG�

7KLV�WZR�SDJH�VFUHHQ�FRQWDLQV�WKH�VWHSV�\RX�
PXVW�IROORZ�WR�VWDUW�XS�WKH�836�V\VWHP��7KH�
LQVWUXFWLRQV�DUH�OLVWHG�VR�\RX�FDQ�UHYLHZ�WKHP�
SULRU�WR�SHUIRUPLQJ�WKH�VWDUW�XS�

3ULRU�WR�WKLV�SURFHGXUH��VXSSO\�SRZHU�WR�WKH�
FULWLFDO�ORDG�WKURXJK�WKH�E\SDVV�OLQH��6WDUW�XS�
WKH�836�PRGXOH�DFFRUGLQJ�WR�WKH�PRGXOH�VWDUW�
XS�SURFHGXUHV��:KHQ�\RX�FORVH�WKH�836�LQSXW�
FLUFXLW�EUHDNHU��SRZHU�LV�SURYLGHG�WR�WKH�836�
UHFWLILHU��7KH�PRGXOH�'&�EXV�YROWDJH�UDPSV�XS�
WR�WKH�QRPLQDO�EDWWHU\�YROWDJH�DQG�WKH�836�
LQYHUWHU�WXUQV�RQ�ZKHQ�WKH�'&�EXV�UHDFKHV�WKH�
SURSHU�YROWDJH��<RX�FDQ�WKHQ�FORVH�WKH�EDWWHU\�
FLUFXLW�EUHDNHU�DQG�WUDQVIHU�WKH�ORDG�IURP�
E\SDVV�WR�836�RXWSXW�SHU�LQVWUXFWLRQV�RQ�WKH�
/RDG�7UDQVIHU�3URFHGXUHV�6FUHHQ�

5HIHU�WR���������6WDUW�8S�3URFHGXUHV�IRU�PRUH�
GHWDLOV�

127(

,I�WKH�V\VWHP�ZDV�VKXW�GRZQ�LQ�UHVSRQVH�
WR�DQ��(PHUJHQF\�2II��VLJQDO��W\SLFDOO\�
EHFDXVH�RI�D�ORDG�IDXOW���WKHUH�PD\�EH�
DODUP�PHVVDJHV�RQ�WKH�/&'�VFUHHQ�WKDW�
GHVFULEH�V\VWHP�FRQGLWLRQV�EHIRUH��RU�DW�
WKH�WLPH�RI��WKH�VKXWGRZQ��6RPH�RU�DOO�
RI�WKH�DODUP�FRQGLWLRQV�PD\�KDYH�
DOUHDG\�EHHQ�UHVROYHG��7R�FOHDU�WKHVH�
DODUP�PHVVDJHV��PDNH�VXUH�WKH�FULWLFDO�
ORDG�LV�RQ�E\SDVV�SRZHU�DQG�WXUQ�RII�WKH�
FRQWURO�SRZHU��VHH�)LJXUHV�����DQG�������
:DLW�DW�OHDVW�WHQ�PLQXWHV�IRU�WKH�FRQWURO�
SRZHU�FLUFXLWU\�WR�FRPSOHWHO\�GH�
HQHUJL]H��$IWHU�WHQ�PLQXWHV��WXUQ�
FRQWURO�SRZHU�EDFN�RQ�DQG�IROORZ�WKH�
VWDUW�XS�SURFHGXUHV�RQ�WKH�836�VFUHHQV�
Liebert Series 600T UPS, Single Module 3-29



)LJXUH�������6WDUW�8S�3URFHGXUHV�6FUHHQV

 

START-UP PROCEDURES

1.  Wait approximately two (2) minutes before attempting any other action .

2.  Select "SYSTEM CONFIGURATION" screen to verify that the correct model number is
displayed.

3. Select "WALK-IN" screen and do the following:

     a)  Close module input circuit breaker. Verify that the DC voltage bar on
the display begins to gradually move to the right and the AC input current
bars do not move to the right more than 10% (40% for modules 
with input filters) after the transformer inrush has subsided.

     b)    Verify that the output voltage bar moves to the right after the DC
bus bar has reached the 90% point. Both bars should settle near
their respective 100% levels.

NEXT PAGE

MASTER MENU

DOWN  :

SELECT  :

START-UP PROCEDURES (Cont’d)

     c)  If anything happens on the display not mentioned in (a) or (b),
immediately open the module input circuit breaker and investigate.

4.  If step 3 is successful, select "MONITOR/MIMIC" screen and verify module
DC bus and output voltages are at proper nominal level. If so, close
module battery circuit breaker.

5.  If bypass or static switch circuit breakers (contactor on xxxxx-xx)
are open, refer to Start-Up Procedures in the UPS Manual for instructions
on closing these breakers.

6. System is now ready to assume load. Select "LOAD TRANSFER PROCEDURES"
screen for this procedure.

FIRST PAGE

MASTER MENU

UP  :

SELECT  :
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)LJXUH�������6KXWGRZQ�3URFHGXUHV�6FUHHQV

 

SHUTDOWN PROCEDURES

NEXT PAGE

MASTER MENU

1.  If load is not already being supplied by the bypass line, select the
"LOAD TRANSFER PROCEDURE" screen and follow the instructions to transfer
the load to bypass.

2.  Open the battery breaker by simultaneously pressing the BATTERY TRIP and
CONTROL ENABLE pushbuttons.

3. Manually open the input breaker by moving the handle to the OFF position.

4. Verify breaker status on the "MONITOR / MIMIC" screen.

5. Press the ALARM RESET button to clear alarms which are no longer active.

DOWN  :

SELECT  :

 
FIRST PAGE

MASTER MENU

6.  If necessary for maintenance purposes, open the static switch disconnects
and/or control power switch (fuse disconnect on some models) to the OFF
position.

7.  Wait a minimum of two (2) minutes before attempting any other action.

UP  :

SELECT  :

SHUTDOWN PROCEDURES (Cont’d)

3.1.9  Shutdown Procedures Screen 7R�SHUIRUP�WKH�VKXWGRZQ�SURFHGXUH��WUDQVIHU�
*R�WR�WKH�0DVWHU�0HQX�DQG�PRYH�WKH�FXUVRU�WR�
6+87'2:1�352&('85(6��3UHVV�WKH�
6HOHFW�SDG�DQG�WKH�6KXWGRZQ�3URFHGXUHV�
VFUHHQ�LV�GLVSOD\HG�

7KLV�WZR�SDJH�VFUHHQ�FRQWDLQV�WKH�VWHSV�\RX�
PXVW�IROORZ�WR�SHUIRUP�D�FRQWUROOHG�VKXWGRZQ�
RI�WKH�836�V\VWHP��7KH�LQVWUXFWLRQV�DUH�OLVWHG�
VR�\RX�FDQ�UHYLHZ�WKHP�EHIRUH�SHUIRUPLQJ�WKH�
FRQWUROOHG�VKXWGRZQ�

WKH�FULWLFDO�ORDG�IURP�WKH�836�V\VWHP�WR�WKH�
E\SDVV�OLQH��7KHQ�RSHQ�WKH�EDWWHU\�FLUFXLW�
EUHDNHU�DQG�PDQXDOO\�RSHQ�WKH�836�LQSXW�
FLUFXLW�EUHDNHU��7KH�&RQWURO�3RZHU�PD\�EH�
WXUQHG�RII��E\�SXOOLQJ�RSHQ�WKH�WZR�IXVH�KROGHUV�
ODEHOHG�&RQWURO�'LVFRQQHFW��LI�UHTXLUHG�IRU�
PDLQWHQDQFH�SXUSRVHV�

5HIHU�WR���������6KXWGRZQ�3URFHGXUHV�IRU�
PRUH�GHWDLOV��LQFOXGLQJ�PRGXOH�VKXWGRZQV�IRU�
VHUYLFH�DQG�HPHUJHQF\�VKXWGRZQV�
Liebert Series 600T UPS, Single Module 3-31
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)LJXUH�������%DWWHU\�7LPH�6FUHHQ�([DPSOH������0LQXWH�'LVSOD\�5DQJH

)LJXUH�������%DWWHU\�7LPH�6FUHHQ�([DPSOH������0LQXWH�'LVFKDUJH

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Time (Minutes)

340

360

380

400

420

440

460

480

500
VDC

Battery Shutdown = 384
Rated Time (Hrs:Min)

Total 00:10  Remain  0:00Battery Charge = 5%

SELECT : MASTER MENU
Low Battery Warning
Calculated Time (Hrs:Min)
Total 00:15  Remain  0:01

0 10 20 30 40 50 60

Time (Minutes)

340

360

380

400

420

440

460

480

500
VDC

Battery Shutdown = 417

Battery Charge = 3%

Total 00:45  Remain  0:01

Rated Time (Hrs:Min)
Total 00:25  Remain 0:00

SELECT : MASTER MENU
Low Battery Warning
Calculated Time (Hrs:Min)

3.1.10  Battery Time Screen 7KH�%DWWHU\�7LPH�VFUHHQ�LV�D�OLQH�JUDSK�WKDW�
$W�WKH�0DVWHU�0HQX��PRYH�WKH�KLJKOLJKWHG�
FXUVRU�WR�%$77(5<�7,0(��3UHVV�WKH�6HOHFW�
SDG�DQG�WKH�%DWWHU\�7LPH�VFUHHQ�LV�GLVSOD\HG�

:KHQ�$&�SRZHU�LV�QRW�DYDLODEOH�WR�WKH�836�
PRGXOH��WKH�836�LQYHUWHU�XVHV�'&�SRZHU�IURP�
WKH�EDWWHU\�WR�VXSSO\�WKH�FULWLFDO�ORDG��7KLV�
VFUHHQ�KHOSV�WKH�RSHUDWRU�DVVHVV�KLV�SRZHU�
UHVRXUFHV�WR�GHWHUPLQH�LI�DQG�ZKHQ�WKH�FULWLFDO�
ORDG�VKXWGRZQ�SURFHGXUHV�QHHG�WR�EH�VWDUWHG�

WUDFNV�WKH�SUHVHQW�EDWWHU\�YROWDJH�YHUVXV�WKH�
HODSVHG�WLPH�WKDW�WKH�EDWWHU\�KDV�EHHQ�
GLVFKDUJLQJ��)LJXUH��������$V�WKH�EDWWHU\�
YROWDJH�GHFUHDVHV��WKH�OLQH�UHSUHVHQWLQJ�LW�
PRYHV�FORVHU�WR�LQWHUVHFWLQJ�WKH�OLQH�WKDW�
UHSUHVHQWV�WKH�EDWWHU\�VKXWGRZQ�YROWDJH��
:KHQ�WKH�EDWWHU\�VWDUWV�WR�GLVFKDUJH��WKH�
VFUHHQ�GLVSOD\V�D����PLQXWH�JUDSK��,I�WKH�
EDWWHU\�KDV�EHHQ�SURYLGLQJ�SRZHU�IRU�PRUH�
WKDQ����PLQXWHV��WKH�VFUHHQ�GLVSOD\V�D����
PLQXWH�JUDSK��,I�EDWWHU\�SRZHU�LV�VWLOO�DYDLODEOH�
DIWHU����PLQXWHV��D����PLQXWH�JUDSK�LV�
GLVSOD\HG��)LJXUH�������
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)LJXUH�������5DQJH�RI�9DOXHV�IRU�&DOFXODWHG�%DWWHU\�7LPHV

0

5

10

15

20

2.5 5 7.5 10 12.5 15 17.5 20 22.5 25

Elapsed Time (Minutes)

C
a

lc
u

la
te

d
 T

im
e

 R
e

m
a

in
in

Upper Limit Actual Lower Limit

7KH�VFUHHQ�DOVR�GLVSOD\V�DODUP�PHVVDJHV� 9DOXHV�IRU�&DOFXODWHG�7RWDO�7LPH�DQG�

�%DWWHU\�'LVFKDUJLQJ��/RZ�%DWWHU\�:DUQLQJ��
DQG�%DWWHU\�6KXWGRZQ��DQG�D�VHW�RI�ILYH�
SDUDPHWHUV�WKDW�LQIRUP�WKH�RSHUDWRU�RI�EDWWHU\�
FRQGLWLRQ�DQG�WLPH�UHPDLQLQJ��7KHVH�ILYH�
SDUDPHWHUV�DUH�

���5DWHG�7RWDO�7LPH��LQ�KRXUV�DQG�PLQ�
XWHV��LV�WKH�DPRXQW�RI�EDWWHU\�EDFNXS�
WLPH�WKDW�VKRXOG�EH�DYDLODEOH�XQGHU�IXOO�
UDWHG�ORDG��EDVHG�RQ�V\VWHP�GHVLJQ��

���5DWHG�7LPH�5HPDLQLQJ�LV�WKH�5DWHG�
7RWDO�7LPH�OHVV�WKH�GXUDWLRQ�RI�WKH�
SUHVHQW�GLVFKDUJH�HYHQW�

���&DOFXODWHG�7RWDO�7LPH�LV�DQ�HVWLPDWH�RI�
WKH�WRWDO�EDWWHU\�EDFNXS�WLPH�DYDLODEOH��
EDVHG�RQ�WKH�LQLWLDO�EDWWHU\�FRQGLWLRQ�
DQG�DFWXDO�SHUIRUPDQFH�ZKLOH�SRZHULQJ�
WKH�FRQQHFWHG�ORDG�GXULQJ�WKH�GLVFKDUJH�
HYHQW�

���&DOFXODWHG�7LPH�5HPDLQLQJ�LV�D�UHDO�
WLPH�HVWLPDWLRQ�RI�EDWWHU\�WLPH�UHPDLQ�
LQJ���ZLWK�WKH�DFWXDO�FRQQHFWHG�ORDG���
EHIRUH�EDWWHU\�YROWDJH�GURSV�WR�WKH�%DW�
WHU\�6KXWGRZQ�VHWSRLQW�

���%DWWHU\�&KDUJH�LV�WKH�DSSUR[LPDWH�SHU�
FHQWDJH�RI�WRWDO�GHVLJQHG�DPSHUH�KRXUV�
RI�EDWWHU\�FDSDFLW\�SUHVHQWO\�DYDLODEOH�
EDVHG�RQ�UHFKDUJH�GLVFKDUJH�DFWLYLW\�

&DOFXODWHG�7LPH�5HPDLQLQJ�ZLOO�DSSHDU�RQ�WKH�
VFUHHQ�DSSUR[LPDWHO\�WZR�PLQXWHV�DIWHU�WKH�
EHJLQQLQJ�RI�WKH�GLVFKDUJH�HYHQW��&DOFXODWHG�
7LPH�5HPDLQLQJ�DOVR�DSSHDUV�RQ�WKH�3UHVHQW�
6WDWXV�5HSRUW�VFUHHQ��%RWK�&DOFXODWHG�7RWDO�
7LPH�DQG�&DOFXODWHG�7LPH�5HPDLQLQJ�ZLOO�EH�
XSGDWHG�HYHU\�VL[�VHFRQGV��UHIOHFWLQJ�DFWXDO�
ORDG�FKDQJHV�DQG�EDWWHU\�FRQGLWLRQ��:KHQ�WKH�
&DOFXODWHG�7LPHV�EHFRPH�DYDLODEOH��WKH\�ZLOO�
EH�GLVSOD\HG�LQ�SODFH�RI�WKH�%DWWHU\�
'LVFKDUJLQJ�PHVVDJH�RQ�WKLV�VFUHHQ�

7KH�%DWWHU\�7LPH�5HPDLQLQJ�JUDSK�DQG�WKH�
&DOFXODWHG�WLPHV�DUH�H[WUHPHO\�KHOSIXO�WR�WKH�
RSHUDWRU�ZKR�KDV�WKH�GLVFUHWLRQDU\�DXWKRULW\�WR�
RUGHU�ORDG�VKHGGLQJ�DFWLYLWLHV��7KH�6HULHV����7�
DXWRPDWLFDOO\�VDPSOHV�EDWWHU\�YROWDJH�DQG�ORDG�
FXUUHQW�DQG�UHFRPSXWHV�HYHU\�VL[�VHFRQGV��7KLV�
JLYHV�WKH�RSHUDWRU�IDVW�DQG�DFFXUDWH�IHHGEDFN�
RQ�HIIRUWV�WR�H[WHQG�EDWWHU\�WLPH�UHPDLQLQJ�E\�
VKXWWLQJ�GRZQ�QRQ�FULWLFDO�ORDGV�
Liebert Series 600T UPS, Single Module 3-33



127(

:KLOH�HYHU\�HIIRUW�KDV�EHHQ�PDGH�WR�
PDNH�WKH�5DWHG�DQG�&DOFXODWHG�7LPH�
5HPDLQLQJ�YDOXHV�DV�DFFXUDWH�DV�
SUDFWLFDO��WKHVH�YDOXHV�PXVW�EH�
UHJDUGHG�DV�DSSUR[LPDWLRQV��$W�WKH�
EHJLQQLQJ�RI�WKH�GLVFKDUJH�F\FOH��WKH�
&DOFXODWHG�WLPHV�FRXOG�EH�RII�E\�DV�
PXFK�DV������GXH�WR�VXFK�YDULDEOHV�DV�
EDWWHU\�LQLWLDO�FKDUJH��DJH�RI�EDWWHU\��
DQG�WKH�VXEVHTXHQW�ORDG�VKHGGLQJ�
DFWLYLWLHV�RI�WKH�RSHUDWRU��:LWKLQ�D�IHZ�
PLQXWHV��KRZHYHU��WKHVH�FDOFXODWLRQV�
VKRXOG�VHWWOH�LQWR�WKHLU�GHVLJQ�DFFXUDF\�
RI�������ZLWK�WKH�HQG�RI�GLVFKDUJH�
WROHUDQFH�EHLQJ����������RI�DFWXDO�
REVHUYHG�WLPH��,Q�DGGLWLRQ��WKH�RSHUDWRU�
FDQ�DGMXVW�WKH�VHWWLQJV�DIIHFWLQJ�5DWHG�
7RWDO�7LPH�DIWHU�JDLQLQJ�H[SHULHQFH�
ZLWK�WKH�DFWXDO�EDWWHU\�DQG�FRQQHFWHG�
ORDG�

7KH�6HULHV����7�G\QDPLFDOO\�DGMXVWV�WKH�
%DWWHU\�6KXWGRZQ�YROWDJH�EDVHG�RQ�EDWWHU\�
FKDUDFWHULVWLFV�DQG�WKH�OHQJWK�RI�WKH�FXUUHQW�
GLVFKDUJH�HYHQW��,I�D�GLVFKDUJH�HYHQW�H[WHQGV�
SDVW����PLQXWHV��L�H���WKH�ORDG�LV�OHVV�WKDQ�WKH�
IXOO�GHVLJQ�UDWLQJ���WKH�%DWWHU\�6KXWGRZQ�
YROWDJH�VHWWLQJ�LV�JUDGXDOO\�DQG�DXWRPDWLFDOO\�
LQFUHDVHG��WR�SURWHFW�WKH�EDWWHULHV�IURP�GHHS�
GLVFKDUJH�

:KHQ�WKH�EDWWHU\�YROWDJH�GHFUHDVHV�WR�D�SUHVHW�
OLPLW��VHH�6HFWLRQ���������$ODUP�6HWWLQJV���
WKH�/RZ�%DWWHU\�:DUQLQJ�DODUP�PHVVDJH�
DSSHDUV�RQ�WKH�GLVSOD\�VFUHHQ��7KLV�ZDUQV�WKH�
RSHUDWRU�WKDW�WKH�EDWWHU\�YROWDJH�LV�
DSSURDFKLQJ�WKH�%DWWHU\�6KXWGRZQ�OHYHO�¦�
DERXW�ILYH�PLQXWHV�RI�WLPH�UHPDLQLQJ�DW�IXOO�
UDWHG�ORDG�

127(

7KH�/RZ�%DWWHU\�DODUP�VHWWLQJ�LV�
GHVLJQHG�WR�EH�PRVW�XVHIXO�DW�IXOO�ORDG�
EDWWHU\�GLVFKDUJH�UDWHV��8QOLNH�WKH�
%DWWHU\�6KXWGRZQ�YROWDJH��WKH�/RZ�
%DWWHU\�DODUP�VHWWLQJ�LV�QRW�
DXWRPDWLFDOO\�LQFUHDVHG��DQG�JLYHV�
SURSRUWLRQDWHO\�OHVV�ZDUQLQJ�GXULQJ�
GLVFKDUJH�HYHQWV�ODVWLQJ�ORQJHU�WKDQ����
PLQXWHV��7KH�RSHUDWRU�VKRXOG�FRQVXOW�

WKH�%DWWHU\�7LPH�VFUHHQ�RU�3UHVHQW�
6WDWXV�VFUHHQ�WR�VHH�WKH�&DOFXODWHG�
7LPH�5HPDLQLQJ�EDVHG�RQ�DFWXDO�XVDJH�
GXULQJ�WKH�GLVFKDUJH�SHULRG�

,I�WKH�EDWWHU\�GLVFKDUJHV�WR�WKH�%DWWHU\�
6KXWGRZQ�OHYHO��UHSUHVHQWHG�E\�WKH�ORZHU�OLQH�
RQ�WKH�%DWWHU\�7LPH�VFUHHQ��WKH�EDWWHU\�DQG�
LQSXW�FLUFXLW�EUHDNHUV�WULS�RSHQ�DQG�WKH�836�
PRGXOH�LV�VKXW�GRZQ��7KLV�SURWHFWV�WKH�EDWWHU\�
IURP�EHLQJ�GDPDJHG�E\�DQ�H[WHQGHG�GHHS�
GLVFKDUJH�

&$87,21

:KHQ�EDWWHU\�VKXWGRZQ�RFFXUV��QR�
SRZHU�ZLOO�EH�VXSSOLHG�WR�WKH�FULWLFDO�
ORDG�XQOHVV�SRZHU�LV�DYDLODEOH�WKURXJK�
WKH�E\SDVV�OLQH�IURP�WKH�XWLOLW\�VRXUFH�
�RU�IURP�DQ�HQJLQH�JHQHUDWRU�VHW���,I�\RX�
DQWLFLSDWH�D�EDWWHU\�VKXWGRZQ��DQG�DQ�
HQJLQH�JHQHUDWRU�VHW�LV�QRW�DYDLODEOH���
HLWKHU�WUDQVIHU�WKH�ORDG�WR�E\SDVV��LI�
DYDLODEOH��RU�SHUIRUP�D�FRQWUROOHG�VKXW�
GRZQ�RI�WKH�FULWLFDO�ORDG�

,I�WKH�%DWWHU\�7LPH�VFUHHQ�LV�GLVSOD\HG�ZKLOH�
WKH�EDWWHU\�LV�QRW�GLVFKDUJLQJ��LW�ZLOO�GLVSOD\�
WKH�SUHVHQW�%DWWHU\�&KDUJH�SHUFHQWDJH�DQG�WKH�
UHVXOWV�RI�WKH�SUHYLRXV�GLVFKDUJH�HYHQW�

127(6

���'XULQJ�LQLWLDO�836�VWDUW�XS��WKH�
%DWWHU\�&KDUJH�ZLOO�GLVSOD\�������
HYHQ�WKRXJK�DFWXDO�VWDWH�RI�FKDUJH�
PD\�EH�VOLJKWO\�OHVV��,W�ZLOO�QRUPDOO\�
WDNH�WKUHH�WR�IRXU�GD\V�RI�RSHUDWLRQ�WR�
FRPSOHWHO\�FKDUJH�WKH�EDWWHU\��$IWHU�
WKH�EDWWHU\�LV�IXOO\�FKDUJHG�WKH�ILUVW�
WLPH��%DWWHU\�&KDUJH�ZLOO�EH�DQ�
DFFXUDWH�LQGLFDWLRQ�RI�EDWWHU\�VWDWXV�

���,I�&DOFXODWHG�7LPH�5HPDLQLQJ�LV�OHVV�
WKDQ�5DWHG�7LPH�5HPDLQLQJ��D�
EDWWHU\�SUREOHP�PD\�EH�LQGLFDWHG��
%DWWHU\�PDLQWHQDQFH�SHUVRQQHO�
VKRXOG�WKRURXJKO\�H[DPLQH�WKH�
EDWWHU\�SODQW�IRU�IDFWRUV�ZKLFK�PD\�
UHGXFH�EDWWHU\�SHUIRUPDQFH��VXFK�DV�
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���$JH�RI�EDWWHU\
���([FHVVLYH�EDWWHU\�GLVFKDUJH�
���UHFKDUJH�F\FOHV
���%DG�RU�ZHDN�FHOOV
���/RZ�DFLG�OHYHOV�LQ�IORRGHG�FHOOV
���/RRVH�HOHFWULFDO�FRQQHFWLRQV
���$PELHQW�WHPSHUDWXUH�H[WUHPHV
���'LUW\�EDWWHU\�MDU�FRYHUV�

���,I�WKH�EDWWHU\�SODQW�KDV�EHHQ�
WKRURXJKO\�H[DPLQHG�IRU�SURSHU�
PDLQWHQDQFH�DQG�FRQGLWLRQ��DQG�WKH�
&DOFXODWHG�YDOXH�LV�VWLOO�OHVV�WKDQ�
����RI�5DWHG�YDOXH��FRQWDFW�/LHEHUW�
*OREDO�6HUYLFHV�

7KH�6HULHV����7�UHFRUGV�LQIRUPDWLRQ�DERXW�
HDFK�GLVFKDUJH�HYHQW��,I�\RXU�V\VWHP�KDV�WKH�
%DWWHU\�&\FOH�0RQLWRU�VRIWZDUH��WKLV�GDWD�FDQ�
EH�UHYLHZHG�RQ�WKH�%DWWHU\�&\FOH�0RQLWRU�
VFUHHQ��DV�GHVFULEHG�LQ�6HFWLRQ���������6WDWXV�
5HSRUW�6FUHHQ
Liebert Series 600T UPS, Single Module 3-35



)LJXUH�������0HWHU�&DOLEUDWLRQ�6FUHHQ

CURSOR UP

CURSOR DOWN

CHOOSE

UP :

DOWN :

SELECT :

PHASE C

EXIT

INPUT AMPS

PHASE A-B

PHASE B-C

PHASE C-A

PHASE A

PHASE B

PHASE C

D.C. VOLTS

D.C. AMPS

OUTPUT VOLTS

OUTPUT VOLTS

OUTPUT VOLTS

OUTPUT AMPS

OUTPUT AMPS

OUTPUT AMPS

SECURITY ACCESS

BYPASS VOLTS

BYPASS VOLTS

BYPASS VOLTS

INPUT VOLTS

INPUT VOLTS

INPUT VOLTS

INPUT AMPS

INPUT AMPS

PHASE A-B

PHASE B-C

PHASE C-A

PHASE A-B

PHASE B-C

PHASE C-A

PHASE A

PHASE B

METER CALIBRATION

TEMPERATURE
3.1.11  Meter Calibration Screen

*R�WR�WKH�0DVWHU�0HQX�DQG�PRYH�WKH�
KLJKOLJKWHG�FXUVRU�WR�0(7(5�&$/,%5$7,21��
3UHVV�WKH�6HOHFW�SDG�DQG�WKH�0HWHU�
&DOLEUDWLRQ�VFUHHQ�LV�GLVSOD\HG�

7KH�0HWHU�&DOLEUDWLRQ�VFUHHQ�HQDEOHV�D�/LHEHUW�
ILHOG�VHUYLFH�HQJLQHHU�WR�DGMXVW�WKH�FDOLEUDWLRQ�
RI�WKH�836�PHWHUHG�IXQFWLRQV��$FFHVV�WR�WKHVH�
VHWWLQJV�LV�OLPLWHG�E\�WKH�6HFXULW\�$FFHVV�
FRQWURO�

&$87,21

0HWHU�FDOLEUDWLRQV�DUH�IDFWRU\�VHW�DQG�
VKRXOG�QRW�UHTXLUH�DGMXVWPHQW��&RQWDFW�
/LHEHUW�*OREDO�6HUYLFHV�IRU�PHWHU�FDOL�
EUDWLRQ�

:$51,1*

'2�127�$77(037�72�&$/,%5$7(�
0(7(56�:,7+287�$'(48$7(�
75$,1,1*��0(7(5�&$/,%5$7,21�
5(48,5(6�63(&,$/�7(67�
(48,30(17��$&&(66�72�7(67�
32,176�,1�6(16,7,9(�&,5&8,75<��
$1'�(;32685(�72�+$=$5'286�
92/7$*(�
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EXIT

SECURITY ACCESS

BATTERY EQUALIZE RECHARGING

0
NO
NO
YES
NO

EQUALIZE TIME PERIOD (HRS.)
STOP EQUALIZE CHARGE
MANUAL MODE
AUTO MODE
MANUAL / RESET TO AUTO MODE

CURSOR UP

CURSOR DOWN

CHOOSE

UP   :

DOWN  :

SELECT  :

3.1.12  Battery Equalize Screen ����7KH�EDWWHU\�HTXDOL]H�WLPH�PXVW�EH�JUHDWHU�
*R�WR�WKH�0DVWHU�0HQX�DQG�PRYH�WKH�
KLJKOLJKWHG�FXUVRU�WR�%$77(5<�(48$/,=(��
3UHVV�WKH�6HOHFW�SDG�DQG�WKH�%DWWHU\�(TXDOL]H�
VFUHHQ�LV�GLVSOD\HG�

7KH�%DWWHU\�(TXDOL]H�VFUHHQ�HQDEOHV�WKH�
RSHUDWRU�WR�DGMXVW�WKH�EDWWHU\�HTXDOL]H�WLPH��,W�
LV�DOVR�XVHG�WR�FKRRVH�EHWZHHQ�DXWR�DQG�PDQXDO�
EDWWHU\�HTXDOL]H�UHFKDUJLQJ�PRGHV�

:KHQ�WKH�LQSXW�XWLOLW\�SRZHU�LV�LQWHUUXSWHG��
WKH�EDWWHU\�VXSSOLHV�'&�SRZHU�WR�WKH�LQYHUWHU�
VR�WKHUH�LV�QR�LQWHUUXSWLRQ�RI�SRZHU�WR�WKH�
FULWLFDO�ORDG��:KHQ�WKH�$&�LQSXW�SRZHU�LV�
UHVWRUHG��WKH�EDWWHU\�HTXDOL]H�UHFKDUJLQJ�
FLUFXLW�FDQ�EH�DFWLYDWHG�DXWRPDWLFDOO\�RU�
PDQXDOO\�WR�LQFUHDVH�WKH�UHFWLILHU�FKDUJHU�
RXWSXW�YROWDJH�WR�UHFKDUJH�WKH�EDWWHU\��7KH�
EDWWHU\�HTXDOL]H�FLUFXLW�PD\�DOVR�EH�PDQXDOO\�
DFWLYDWHG�DW�DQ\�WLPH�GXULQJ�QRUPDO�IORDW�
�FRQVWDQW��YROWDJH�RSHUDWLRQ��7KH�HTXDOL]LQJ�
WLPH�FDQ�EH�DGMXVWHG�IURP���WR����KRXUV�

&$87,21

'R�QRW�XVH�WKH�%DWWHU\�(TXDOL]H�PRGH�LI�
\RX�KDYH�YDOYH�UHJXODWHG��OHDG�DFLG�EDW�
WHULHV��5HIHU�WR�\RXU�EDWWHU\�PDQXIDF�
WXUHU
V�PDQXDO�

(48$/,=(�7,0(�3(5,2'��7KLV�VHOHFWLRQ�
SHUPLWV�WKH�RSHUDWRU�WR�DGMXVW�WKH�EDWWHU\�
HTXDOL]H�WLPH�LQ�RQH�KRXU�LQFUHPHQWV�IURP���WR�

WKDQ�]HUR�IRU�WKH�EDWWHU\�WR�EHJLQ�UHFKDUJLQJ�LQ�
ERWK�WKH�$872�DQG�WKH�0$18$/�PRGHV��7KLV�
SHULRG�LV�VHW�E\�XVH�RI�WKH�8S�'RZQ�SDGV�DQG�
6HOHFW�SDG�

:KHQ�WKH�EDWWHU\�LV�DW�IXOO�YROWDJH��QRW�EHLQJ�
UHFKDUJHG���WKLV�VHOHFWLRQ�UHDGV�(48$/,=(�
7,0(�3(5,2'��KUV���:KHQ�WKH�EDWWHU\�LV�
UHFKDUJLQJ��WKLV�VHOHFWLRQ�UHDGV�(48$/,=(�
7,0(�5(0$,1,1*��KUV���$IWHU�WKH�HTXDOL]H�
UHFKDUJH�WLPH�KDV�H[SLUHG��WKH�LQGLFDWLRQ�
UHWXUQV�WR�WKH�SUHVHW�HTXDOL]H�WLPH�

6723�(48$/,=(�&+$5*(��7KLV�VHOHFWLRQ�
OHWV�WKH�RSHUDWRU�KDOW�WKH�HTXDOL]LQJ�FKDUJH�WR�
WKH�EDWWHU\�DW�DQ\�WLPH��ZKHWKHU�WKH�FLUFXLW�
ZDV�DFWLYDWHG�DXWRPDWLFDOO\�RU�PDQXDOO\�

0$18$/�02'(��7KLV�PRGH�HQDEOHV�WKH�
RSHUDWRU�WR�PDQXDOO\�LQLWLDWH�D�EDWWHU\�HTXDOL]H�
FKDUJH�WR�UDLVH�WKH�'&�EXV�YROWDJH�WR�FRUUHFW�D�
QRQ�XQLIRUPLW\�LQ�WKH�LQGLYLGXDO�FHOO�YROWDJHV�
RU�VSHFLILF�JUDYLW\�UHDGLQJV�

$872�02'(��:KHQ�WKH�EDWWHU\�UHFKDUJH�
FRQWURO�ORJLF�LV�LQ�WKH�$872�02'(��WKH�836�
EDWWHU\�FKDUJHU�DWWHPSWV�WKH�HTXDOL]DWLRQ�
SURFHVV�RQO\�LI�WKH�(48$/,=(�7,0(�3(5,2'�
LV�JUHDWHU�WKDQ�]HUR��WKH�EDWWHU\�YROWDJH�KDV�
EHHQ�DW�RU�EHORZ�WKH�%DWWHU\�'LVFKDUJLQJ�
DODUP�OLPLW�IRU�ORQJHU�WKDQ����VHFRQGV��DQG�WKH�
EDWWHU\�EUHDNHU��0%'��LV�FORVHG�
Liebert Series 600T UPS, Single Module 3-37
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STATUS
MESSAGES

VOLTS  480
AMPS   645 DISCHARG

UPS RATINGS

A-B      B-C     C-A

480V    480V    480V
60.0 Hz

AP658-64
RATED 500 KVA

OUTPUT VOLTAGE

LOAD

A          B         C  

270 KVA / 217 KW

325A    325A    325A

Time To Overload
Transfer: XXXX SEC

UPS INPUT PWR

BYPASS INPUT
A-B      B-C     C-A
0V       0V       0V

0 Hz

480V   480V   480V
0A       0A      0A

A-B      B-C     C-A

Byp Not Avail
Input Fail
Batt Discharging

ALARM
MESSAGES

BATTERY

Not OK to Transfer
Static Switch Connected

3.1.13  Alarm and Status Messages �� 2.�WR�7UDQVIHU��7KH�836�V\VWHP�YROWDJH��
67$786�0(66$*(6

7KH�VWDWXV�PHVVDJHV�LQGLFDWH�ZKHWKHU�WKH�
VWDWLF�E\SDVV�VZLWFK�LV�FRQQHFWHG�RU�
GLVFRQQHFWHG��7KH�VWDWXV�PHVVDJHV�DOVR�DGYLVH�
WKH�RSHUDWRU�ZKHQ�D�WUDQVIHU�RU�UHWUDQVIHU�
EHWZHHQ�WKH�836�DQG�E\SDVV�OLQH�LV�SHUPLWWHG��
EDVHG�RQ�PDWFKLQJ�YROWDJH��IUHTXHQF\��DQG�
SKDVH�

7KH�IROORZLQJ�VWDWXV�PHVVDJHV�PD\�DSSHDU�LQ�
WKH�V\VWHP�VWDWXV�DUHD�

�� 6WDWLF�6ZLWFK�&RQQHFWHG��7KH�VWDWLF�
VZLWFK�LV�FRQQHFWHG��WKH�GLVFRQQHFW�
VZLWFKHV�DUH�FORVHG���21��DQG�LV�UHDG\�WR�
SURYLGH�D�FXUUHQW�SDWK�IURP�WKH�E\SDVV�
LQSXW�WR�WKH�ORDG

�� 6WDWLF�6ZLWFK�'LVFRQQHFWHG��7KH�VWDWLF�
VZLWFK�LV�GLVFRQQHFWHG��WKH�GLVFRQQHFW�
VZLWFKHV�DUH�RSHQ���2))��IRU�PDLQWHQDQFH�
SURFHGXUHV�

IUHTXHQF\��DQG�SKDVH�PDWFK�WKH�E\SDVV�
OLQH��7KLV�PHDQV�WKDW�D�WUDQVIHU�EHWZHHQ�
WKH�E\SDVV�OLQH�DQG�WKH�836�LV�SHUPLWWHG�

�� 1RW�2.�WR�7UDQVIHU��(LWKHU�WKH�836�RU�
E\SDVV�YROWDJH��IUHTXHQF\��RU�SKDVH�LV�QRW�
ZLWKLQ�WKH�VSHFLILHG�OLPLWV�RU�WKH�VWDWLF�
E\SDVV�VZLWFK�LV�QRW�DYDLODEOH��7KHUHIRUH��
PDQXDOO\�LQLWLDWHG�WUDQVIHU�EHWZHHQ�WKH�
E\SDVV�OLQH�DQG�WKH�836�LV�QRW�SHUPLWWHG��
(PHUJHQF\�RU�RYHUORDG�WUDQVIHU�WR�E\SDVV�
PD\�VWLOO�EH�DYDLODEOH�SURYLGHG�WKH��6WDWLF�
6ZLWFK�8QDEOH��DODUP�LV�QRW�LQGLFDWLQJ�

�� 7LPH�WR�2YHUORDG�7UDQVIHU��'XULQJ�DQ�
RYHUORDG�FRQGLWLRQ��WKH�WLPH�UHPDLQLQJ�
EHIRUH�WUDQVIHU��LQ�VHFRQGV��LV�GLVSOD\HG�DW�
WKH�ERWWRP�RI�WKH�ORDG�EORFN�
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$%%5(9,$7,216�86('�,1�$/$50�0(66$*(6

$XWR $XWRPDWLF
$YDLO $YDLODEOH
%DWW %DWWHU\
%\S %\SDVV
&DS�)XVH &DSDFLWRU�)XVH
&RQW�3RZHU &RQWURO�3RZHU
(TXLS (TXLSPHQW
+�: +DUGZDUH
,QY�)XVH ,QYHUWHU�)XVH
2)�8) 2YHU�8QGHU�)UHTXHQF\
2Y�WHPS 2YHU�WHPSHUDWXUH
2�YROW 2YHU�YROWDJH
3K�6HT 3KDVH�6HTXHQFH
5HFW�)XVH 5HFWLILHU�)XVH
5H[IHU 5HWUDQVIHU
6KXWGQ 6KXWGRZQ
6WDWLF�6Z 6WDWLF�6ZLWFK
8Q�YROWV 8QGHU�YROWDJH
;IHU 7UDQVIHU

)���WKH�DODUP�IUHH]HV�WKH�+LVWRU\�6WDWXV�

$/$50�0(66$*(6

7KH�DODUP�PHVVDJH�DUHD�GLVSOD\V�WKH�DODUP�
FRQGLWLRQV�WKDW�DUH�SUHVHQW�ZLWKLQ�WKH�836�
V\VWHP��$ODUP�PHVVDJHV�DUH�GLVSOD\HG�LQ�
IODVKLQJ�UHYHUVH�YLGHR��'XULQJ�QRUPDO�
RSHUDWLRQ�QR�DODUP�PHVVDJHV�VKRXOG�EH�
SUHVHQW��8S�WR�IRXU�PHVVDJHV�DUH�GLVSOD\HG��7R�
VHH�LI�DQ\�DGGLWLRQDO�DODUP�FRQGLWLRQV�DUH�
SUHVHQW�LQ�WKH�836�V\VWHP��GLVSOD\�WKH�3UHVHQW�
6WDWXV�VFUHHQ�RQ�WKH�FRQWURO�SDQHO�

7DEOH�����LV�D�FRPSOHWH�OLVW�RI�DOO�DODUP�
PHVVDJHV�DQG�FRUUHFWLYH�DFWLRQV��LI�DQ\�

7KH�ILUVW�FROXPQ�OLVWV�WKH�DODUP�PHVVDJH��
ZLWK�UHODWHG�DODUPV�JURXSHG�WRJHWKHU�

7KH�VHFRQG�FROXPQ�LQGLFDWHV�ZKLFK�VSHFLDO�
IXQFWLRQV��LI�DQ\��DUH�LQLWLDWHG�E\�WKH�DODUP�

'���WKH�DODUP�LQLWLDWHV�DQ�DXWR�GLDO�FDOO�
WKURXJK�D�XVHU�SURYLGHG�PRGHP�WR�D�
UHPRWH�WHUPLQDO�

(���PHVVDJH�GLVSOD\HG�RQO\�RQ�6WDWXV�
5HSRUW�VFUHHQV�LQFOXGLQJ�(YHQW�+LVWRU\�

5HSRUW�PHPRU\�EXIIHU��3UHVVLQJ�WKH�$ODUP�
5HVHW�SDG�IRU���VHFRQGV�ZLOO�XQIUHH]H�WKH�
PHPRU\�EXIIHU�

/���WKH�DODUP�ODWFKHV�WKH�GLVSOD\HG�DODUP�
PHVVDJH��6RPH�DODUP�FRQGLWLRQV�DUH�
WHPSRUDU\��WUDQVLHQW��DQG�PD\�QRW�ODVW�
ORQJ�HQRXJK�WR�EH�QRWLFHG��/DWFKLQJ�WKH�
GLVSOD\��NHHSLQJ�LW�RQ��OHWV�\RX�NQRZ�WKDW�
DQ�DODUP�FRQGLWLRQ�KDV�RFFXUUHG��$�
ODWFKLQJ�GLVSOD\�DODUP�UHPDLQV�RQ�WKH�
GLVSOD\�VFUHHQ�XQWLO�WKH�DODUP�FRQGLWLRQ�LV�
UHPRYHG�DQG�WKH�$ODUP�5HVHW�SDG�LV�
SUHVVHG�

5���WKH�DODUP�LV�GLVSOD\HG�RQ�DQ��RSWLRQDO��
5HPRWH�0RQLWRU�3DQHO��7KLV�LQIRUPDWLRQ�
LV�DOVR�DYDLODEOH�IRU�FXVWRPHU�XVH�WKURXJK�D�
VHW�RI�FRQWDFWV�RQ�D�VHSDUDWH�WHUPLQDO�
ERDUG�

6���WKH�DODUP�LQLWLDWHV�D�VXPPDU\�DODUP�
DW�WKH�5HPRWH�0RQLWRU�3DQHO�

7KH�WKLUG�FROXPQ�SURYLGHV�DQ�H[SODQDWLRQ�RI�
WKH�DODUP�FRQGLWLRQ��WKH�FULWLFDO�EXV�VWDWXV��DQG�
WKH�FRUUHFWLYH�DFWLRQV��LI�DQ\��WR�UHPHG\�WKH�
DODUP�
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�

7DEOH�����

$ODUP�0HVVDJH 6SHFLDO�
)XQFWLRQV

0HDQLQJ�DQG�&RUUHFWLYH�$FWLRQ

$&�,1387

,QSXW�IDLO 7KH�UHFWLILHU�LQSXW�OLQH�YROWDJH�LV�RXWVLGH�RI�VSHFLILHG�OLPLWV�
RU�WKH�LQSXW�FLUFXLW�EUHDNHU�LV�RSHQHG�ZKLOH�WKH�EDWWHU\�
FLUFXLW�EUHDNHU�UHPDLQV�FORVHG��7KH�EDWWHU\�VXSSOLHV�SRZHU�
WR�WKH�FULWLFDO�ORDG�WKURXJK�WKH�836�LQYHUWHU�

'&�%86

'&�*URXQG�)DXOW /��6 (LWKHU�WKH�SRVLWLYH�����RU�QHJDWLYH�����'&�EXV�LV�JURXQGHG��
1R�WUDQVIHU�RU�VKXWGRZQ�RFFXUV��&RQWDFW�/LHEHUW�*OREDO�
6HUYLFHV��������/,(%(57��DW�RQFH��'R�QRW�DWWHPSW�WR�ORFDWH�
RU�UHSDLU�WKH�IDXOW�

'&�&DSDFLWRU�)XVH�
%ORZQ

'��)��6 $W�OHDVW�RQH�'&�FDSDFLWRU�IXVH�KDV�RSHQHG��7KH�836�
PRGXOH�LV�VKXW�GRZQ�DQG�LVRODWHG��&RQWDFW�/LHEHUW�*OREDO�
6HUYLFHV�DW�RQFH��'R�QRW�DWWHPSW�WR�UHVHW�WKH�FLUFXLW�
EUHDNHUV�

%DWWHU\�&%�2SHQ 6 7KH�PRGXOH�EDWWHU\�FLUFXLW�EUHDNHU��0%'��LV�RSHQ��7KLV�
FLUFXLW�EUHDNHU�FDQ�EH�RSHQHG�HLWKHU�PDQXDOO\�RU�
DXWRPDWLFDOO\�LQ�D�836�VKXWGRZQ�SURFHGXUH��,I�WKH�836�LV�
RSHUDWLQJ�ZLWK�WKLV�EUHDNHU�RSHQ��WKH�FULWLFDO�ORDG�LV�QRW�
SURWHFWHG�IURP�ORVV�RI�WKH�XWLOLW\�VRXUFH�SRZHU��$IWHU�
$&�SRZHU�LV�UHVWRUHG�DQG�WKH�'&�EXV�LV�DW������RSHUDWLQJ�
YROWDJH��PDQXDOO\�FORVH�WKH�EDWWHU\�FLUFXLW�EUHDNHU�VR�WKH�
UHFWLILHU�FDQ�FKDUJH�WKH�EDWWHU\�

%DWWHU\�
'LVFKDUJLQJ

5��6 7KH�EDWWHU\�LV�GLVFKDUJLQJ��7KLV�RFFXUV�ZKHQHYHU�WKH�
EDWWHU\�VXSSOLHV�SRZHU�WR�WKH�ORDG�IRU�PRUH�WKDQ���VHFRQGV�
EHFDXVH�RI�LQSXW�SRZHU�IDLOXUH��D�UHFWLILHU�SUREOHP��RU�DQ�
RYHUORDG�FRQGLWLRQ��,I�WKH�LQSXW�SRZHU�RU�D�VRXUFH�RI�
DX[LOLDU\�SRZHU�LV�UHVWRUHG�WR�WKH�836�PRGXOH��WKH�836�
DXWRPDWLFDOO\�UHWXUQV�WR�QRUPDO�RSHUDWLRQ��:DWFK�WKH�
EDWWHU\�YROWDJH�FDUHIXOO\��5HGXFH�WKH�ORDG��EHJLQ�FRQWUROOHG�
VKXWGRZQ��WR�H[WHQG�WKH�EDWWHU\�EDFN�XS�WLPH��5HVHW�WKH�
836�DODUPV�DIWHU�WKH�LQSXW�SRZHU�LV�UHVWRUHG��7KH�PHVVDJH�
FOHDUV�DIWHU����VHFRQGV�

/RZ�%DWWHU\�:DUQ�
LQJ

5��6 7KH�EDWWHU\�YROWDJH�LV�DSSURDFKLQJ�WKH�PLQLPXP�GLVFKDUJH�
YROWDJH��DSSUR[LPDWHO\���PLQXWHV�UHPDLQLQJ���&RPSOHWH�WKH�
FRQWUROOHG�VKXWGRZQ�RI�WKH�FULWLFDO�ORDG��5HVHW�WKH�DODUPV�LI�
WKH�LQSXW�SRZHU�LV�UHVWRUHG�EHIRUH�VKXWGRZQ�

' DXWR�GLDO
( UHSRUWV�RQO\
) IUHH]HV
/ ODWFKHV
5 UHPRWH
6 VXPPDU\
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$ODUP�0HVVDJH 6SHFLDO�
)XQFWLRQV

0HDQLQJ�DQG�&RUUHFWLYH�$FWLRQ

'&�%86��&RQWªG�

/RZ�%DWWHU\�
6KXWGRZQ

'��)�

/��6

7KH�EDWWHU\�YROWDJH�KDV�GHFUHDVHG�WR�WKH�PLQLPXP�
GLVFKDUJH�YDOXH��7KH�836�PRGXOH�VKXWV�GRZQ��QR�SRZHU�WR�
WKH�FULWLFDO�ORDG��DQG�WKH�EDWWHU\�DQG�LQSXW�FLUFXLW�EUHDNHUV�
WULS�RSHQ��3HUIRUP�D�836�V\VWHP�VWDUW�XS�SURFHGXUH�ZKHQ�
$&�SRZHU�EHFRPHV�DYDLODEOH�

%DWWHU\�2YHU�
7HPSHUDWXUH�
�2SWLRQDO�

'��6 7KH�PHDVXUHG�EDWWHU\�WHPSHUDWXUH�H[FHHGV�WKH�FXVWRPHU�
GHILQHG�OLPLW�IRU�PRUH�WKDQ���PLQXWH��$ODUP�DXWRPDWLFDOO\�
FOHDUV�ZKHQ�WHPSHUDWXUH�IDOOV�EHORZ�WKH�OLPLW�IRU�PRUH�
WKDQ���PLQXWH�

%DWWHU\�&KDUJH�
&RPSHQVDWLRQ�
�2SWLRQDO�

6 7KH�836�UHFWLILHU�FKDUJHU�LV�UHGXFLQJ�WKH�EDWWHU\�IORDW�
YROWDJH�VHWSRLQW�WR�FRPSHQVDWH�IRU�HOHYDWHG�EDWWHU\�
WHPSHUDWXUH��7KH�836�DXWRPDWLFDOO\�UHYHUWV�WR�QRUPDO�
RSHUDWLRQ�ZKHQ�WHPSHUDWXUH�UHWXUQV�EHORZ�WKH�OLPLW�

'&�2YHU�YROWDJH�
6KXWGRZQ

'��)�

/��6

7KH�PD[LPXP�SUHVHW�YDOXH�RI�WKH�'&�%XV�YROWDJH�KDV�EHHQ�
H[FHHGHG��7KH�836�WUDQVIHUV�WR�E\SDVV�DQG�WKH�LQSXW�DQG�
EDWWHU\�FLUFXLW�EUHDNHUV�WULS�RSHQ��&RQWDFW�/LHEHUW�*OREDO�
6HUYLFHV�DW�RQFH��$�IDXOW�PD\�KDYH�RFFXUUHG�ZLWKLQ�WKH�
836��'R�QRW�DWWHPSW�WR�UHVHW�WKH�FLUFXLW�EUHDNHU�

%<3$66

/RDG�2Q�%\SDVV 5 7KH�FULWLFDO�ORDG�LV�EHLQJ�VXSSOLHG�SRZHU�IURP�WKH�E\SDVV�
OLQH��DQG�LV�WKHUHIRUH�H[SRVHG�WR�XWLOLW\�SRZHU�GLVWXUEDQFHV��
&OHDU�DOO�RI�WKH�DODUPV�EHIRUH�DWWHPSWLQJ�WR�UHWUDQVIHU�WKH�
ORDG�IURP�WKH�E\SDVV�OLQH�WR�WKH�836�

$XWR�7UDQVIHU�WR�
%\SDVV

'��(��) 7KH�FULWLFDO�ORDG�KDV�EHHQ�DXWRPDWLFDOO\�WUDQVIHUUHG�WR�WKH�
E\SDVV�OLQH��8VH�WKH�+LVWRU\�6WDWXV�VFUHHQ�WR�GHWHUPLQH�WKH�
FDXVH�IRU�WKH�WUDQVIHU��&OHDU�DOO�RI�WKH�DODUPV�EHIRUH�
DWWHPSWLQJ�WR�UHWUDQVIHU�WKH�ORDG�IURP�E\SDVV�WR�836�

$XWR�5HWUDQVIHU�
3ULPHG

$Q�DXWRPDWLF�UHWUDQVIHU�ZLOO�EH�LQLWLDWHG�ZKHQ�WKH�2.�WR�
7UDQVIHU�FRQGLWLRQ�KDV�EHHQ�SUHVHQW�IRU����VHFRQGV��LI�WKH�
RYHUORDG�KDV�GURSSHG�EHORZ������RI�WKH�UDWHG�ORDG

0DQXDO�5HVHW��
5HWUDQVIHU

$�PDQXDO�UHWUDQVIHU�LV�UHTXLUHG��(LWKHU�DQ�RYHUORDG�
FRQGLWLRQ�KDV�ODVWHG�PRUH�WKDQ���PLQXWHV��RU�QR�PRUH�DXWR�
UHWUDQVIHU�DWWHPSWV�DUH�DYDLODEOH��1RWH�WKDW�WKLV�DODUP�LV�
RQO\�XVHG�LI�DXWR�UHWUDQVIHU�DWWHPSWV�DUH�HQDEOHG��3HUIRUP�
D�PDQXDO�UHWUDQVIHU�LI�DOO�QHFHVVDU\�FRQGLWLRQV�DUH�SUHVHQW�

'� �DXWR�GLDO
(� �UHSRUWV�RQO\
)� �IUHH]HV
/� �ODWFKHV
5� �UHPRWH
6� �VXPPDU\

7DEOH�������&RQWLQXHG�
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$ODUP�0HVVDJH 6SHFLDO�
)XQFWLRQV

0HDQLQJ�DQG�&RUUHFWLYH�$FWLRQ

%<3$66��&RQWªG�

6WDWLF�6ZLWFK�
8QDEOH

6 7KH�836�RXWSXW�LV�QRW�V\QFKURQL]HG�WR�WKH�E\SDVV�SRZHU�
VRXUFH��7KH�VWDWLF�E\SDVV�VZLWFK�LV�GLVFRQQHFWHG��RU�LW�KDV�
IDLOHG�LQWHUQDOO\��(PHUJHQF\�DQG�RYHUORDG�WUDQVIHU�WR�WKH�
E\SDVV�VRXUFH�LV�QRW�DYDLODEOH��,I�WKH�PRGXOH�KDV�D�PDQXDO�
6WDWLF�6ZLWFK�'LVFRQQHFW��VHW�LW�WR�21��FORVHG���,I�WKH�
PRGXOH�GRHV�QRW�KDYH�D�PDQXDO�GLVFRQQHFW�VZLWFK��RSHQ�
DQG�UH�FORVH�WKH�VWDWLF�VZLWFK�IXVHKROGHU��,I�WKH�DODUP�
FRQGLWLRQV�DUH�DXWRPDWLFDOO\�FRUUHFWHG��UHVHW�WKH�DODUP�WR�
FOHDU�LW��&RQWDFW�/LHEHUW�*OREDO�6HUYLFHV�LI�WKH�DODUP�VWD\V�
RQ�

%\SDVV�1RW�
$YDLODEOH

7KH�E\SDVV�SRZHU�VRXUFH�YROWDJH�LV�QRW�ZLWKLQ�
VSHFLILFDWLRQV��&KHFN�WKH�E\SDVV�SRZHU�VRXUFH�

%\SDVV�3KDVH�
6HTXHQFH�:URQJ

7KH�SRZHU�FRQGXFWRUV�RQ�WKH�E\SDVV�OLQH�DUH�QRW�ZLUHG�WR�
WKH�836�LQ�WKH�UHTXLUHG�VHTXHQFH��7KLV�DODUP�VKRXOG�
DSSHDU�RQO\�GXULQJ�LQLWLDO�VWDUW�XS�RU�DIWHU�D�UHSDLU�WR�WKH�
VRXUFH�SRZHU�V\VWHP��'LVFRQQHFW�SRZHU�IURP�WKH�E\SDVV�
OLQH�DQG�FRUUHFW�WKH�ZLULQJ��/LHEHUW�*OREDO�6HUYLFHV�PXVW�EH�
SUHVHQW�GXULQJ�LQLWLDO�VWDUW�XS�RI�\RXU�836�6\VWHP�

836�6<67(0

,QSXW�&XUUHQW�
8QEDODQFHG

( $W�OHDVW�RQH�LQSXW�SKDVH�GLIIHUV�IURP�WKH�DYHUDJH�FXUUHQW�
E\�����RU�PRUH�IRU�IRXU�����KRXUV��&RQWDFW�/LHEHUW�*OREDO�
6HUYLFHV��,I�WKH�FRQGLWLRQ�SHUVLVWV��WUDQVIHU�WKH�ORDG�WR�WKH�
E\SDVV�OLQH�

&RQWURO�3RZHU�)DLO /��6

/��5��6

7KH�ORJLF�FRQWURO�SRZHU�VXSSO\�IURP�WKH�836�RXWSXW�LV�QRW�
RSHUDWLQJ�SURSHUO\��7KH�836�PRGXOH�FRQWLQXHV�RSHUDWLQJ�
EXW�ZLOO�VKXW�GRZQ�LI�WKH�LQSXW�SRZHU�IDLOV��&RQWDFW�/LHEHUW�
*OREDO�6HUYLFHV�LPPHGLDWHO\�

2XWSXW�2YHU��
8QGHU�)UHTXHQF\

/��6 2XWSXW�IUHTXHQF\�GLIIHUV�IURP�WKH�QRPLQDO�����+]��E\�PRUH�
WKDQ�����+]��1R�WUDQVIHU�RU�VKXWGRZQ�RFFXUV��&RQWDFW�
/LHEHUW�*OREDO�6HUYLFHV�DW�RQFH�

'� �DXWR�GLDO
(� �UHSRUWV�RQO\
)� �IUHH]HV
/� �ODWFKHV
5� �UHPRWH
6� �VXPPDU\

7DEOH�������&RQWLQXHG�
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$ODUP�0HVVDJH 6SHFLDO�
)XQFWLRQV

0HDQLQJ�DQG�&RUUHFWLYH�$FWLRQ

836�6<67(0��&RQW
G��

2XWSXW�
8QGHUYROWDJH

'��)�

/��6

7KH�836�PRGXOH�RXWSXW�YROWDJH�LV�XQGHU�WKH�PLQLPXP�������
�����GHYLDWLRQ�IURP�QRPLQDO��7KH�ORDG�DXWRPDWLFDOO\�
WUDQVIHUV�WR�WKH�E\SDVV�OLQH��,I�WKH�DODUP�FRQGLWLRQ�LV�QR�
ORQJHU�SUHVHQW��UHVHW�WKH�DODUP�DQG�UHWUDQVIHU�WKH�ORDG�IURP�
E\SDVV�WR�836��&RQWDFW�/LHEHUW�*OREDO�6HUYLFHV�LI�DODUP�
SHUVLVWV�

2XWSXW�2YHU�
YROWDJH

'��)�

/��6

7KH�836�PRGXOH�RXWSXW�YROWDJH�LV�DERYH�WKH�PD[LPXP�
�������GHYLDWLRQ�IURP�QRPLQDO��7KH�ORDG�DXWRPDWLFDOO\�
WUDQVIHUV�WR�WKH�E\SDVV�OLQH��7KH�836�PRGXOH�LV�VKXW�GRZQ�
DQG�LVRODWHG��&RQWDFW�/LHEHUW�*OREDO�6HUYLFHV�DW�RQFH��'R�
QRW�DWWHPSW�WR�UHVHW�FLUFXLW�EUHDNHUV�

2YHUORDG 5��6 7KH�836�RXWSXW�FXUUHQW�H[FHHGV�WKH�UDWHG�V\VWHP�ORDG�
FXUUHQW��7KLV�FRQGLWLRQ�FDXVHV�DQ�DODUP�RQO\��WKH�836�GRHV�
QRW�VKXW�GRZQ��'HWHUPLQH�FDXVH�RI�WKH�RYHUORDG��5HGXFH�WKH�
ORDG�XQWLO�WKH�RYHUORDG�FRQGLWLRQ�LV�FRUUHFWHG��5HVHW�WKH�
836�DODUP�

2YHUORDG�7UDQVIHU '��)�

/��6

7KH�ORDG�RQ�WKH�836�KDV�H[FHHGHG�WKH�FXUUHQW�YHUVXV�WLPH�
ZLQGRZ�RI�V\VWHP�RYHUORDG�FDSDFLW\��7KH�836�V\VWHP�
WUDQVIHUV�WKH�ORDG�WR�E\SDVV��5HGXFH�WKH�ORDG��,I�WKH�V\VWHP�
GRHV�QRW�LQLWLDWH�DQ�DXWRPDWLF�ORDG�UHWUDQVIHU��PDQXDOO\�
UHWUDQVIHU�WKH�FULWLFDO�ORDG�IURP�WKH�E\SDVV�OLQH�WR�WKH�836��
5HVHW�WKH�DODUP�

2YHUORDG
6KXWGRZQ

'��)�

/��6

7KH�836�RXWSXW�FXUUHQW�KDV�H[FHHGHG������RI�WKH�UDWHG�
IXOO�ORDG�RU�WKH�RYHUORDG�FDSDFLW\�KDV�EHHQ�H[FHHGHG��7KH�
ORDG�DXWRPDWLFDOO\�WUDQVIHUV�WR�WKH�E\SDVV�OLQH��7KH�836�
PRGXOH�LV�VKXW�GRZQ�DQG�LVRODWHG��&RQWDFW�/LHEHUW�*OREDO�
6HUYLFHV�DW�RQFH��'R�QRW�DWWHPSW�WR�UHVHW�FLUFXLW�EUHDNHUV

5HYHUVH�3RZHU '��)�

/��6

([FHVVLYH�UHYHUVH�SRZHU�IORZ�IURP�WKH�FULWLFDO�EXV�LQWR�WKH�
836�LQYHUWHU�KDV�RFFXUUHG��SUREDEO\�EHFDXVH�RI�ORZ�
LQYHUWHU�RXWSXW�YROWDJH�RU�D�SKDVH�PLVPDWFK��7KH�836�
PRGXOH�LV�VKXW�GRZQ�DQG�LVRODWHG��&RQWDFW�/LHEHUW�*OREDO�
6HUYLFHV�LPPHGLDWHO\��'R�QRW�DWWHPSW�WR�UHVHW�FLUFXLW�
EUHDNHUV�

'� �DXWR�GLDO
(� �UHSRUWV�RQO\
)� �IUHH]HV
/� �ODWFKHV
5� �UHPRWH
6� �VXPPDU\

7DEOH�������&RQWLQXHG�
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$ODUP�0HVVDJH 6SHFLDO�
)XQFWLRQV

0HDQLQJ�DQG�&RUUHFWLYH�$FWLRQ

836�6<67(0��&RQW
G��

5HFWLILHU�)XVH�
%ORZQ�
,QYHUWHU�)DXOW

'��)��6

'��)��6

$W�OHDVW�RQH�RI�WKHVH�IXVHV�KDV�RSHQHG��7KH�836�
DXWRPDWLFDOO\�WUDQVIHUV�WKH�FULWLFDO�ORDG�WR�WKH�E\SDVV�OLQH��
&LUFXLW�EUHDNHUV�WULS�RSHQ�WR�VKXW�GRZQ�DQG�LVRODWH�WKH�
836�PRGXOH��&RQWDFW�/LHEHUW�*OREDO�6HUYLFHV�LPPHGLDWHO\��
'R�QRW�DWWHPSW�WR�UHVHW�WKH�FLUFXLW�EUHDNHUV�

+DUGZDUH
6KXWGRZQ

'
 $W�OHDVW�RQH�RI�WKH�IROORZLQJ�DODUP�FRQGLWLRQV�LV�SUHVHQW��
,QYHUWHU�)DXOW��5HFWLILHU�)XVH�%ORZQ��5HYHUVH�3RZHU��
2YHUORDG�6KXWGRZQ��ORJLF�SRZHU�VXSSO\�IDLOXUH��RU�LQYHUWHU�
RXWSXW�V\PPHWU\�IDLOXUH��7KH�ORDG�DXWRPDWLFDOO\�WUDQVIHUV�
WR�WKH�E\SDVV�OLQH��7KH�836�PRGXOH�LV�VKXW�GRZQ�DQG�
LVRODWHG��&RQWDFW�/LHEHUW�*OREDO�6HUYLFHV�DW�RQFH��'R�QRW�
DWWHPSW�WR�UHVHW�WKH�FLUFXLW�EUHDNHUV�

(PHUJHQF\
2II

'
��/��6 7KH�(PHUJHQF\�0RGXOH�2II��RU�(PHUJHQF\�3RZHU�2II��
VZLWFK�KDV�EHHQ�SUHVVHG��ZKLFK�FDXVHG�WKH�836�V\VWHP�WR�
VKXW�GRZQ�DQG�WUDQVIHU�WKH�ORDG�WR�WKH�E\SDVV�OLQH��RU�DOO�
SRZHU�WR�WKH�FULWLFDO�ORDG�KDV�EHHQ�VKXW�GRZQ���
'HWHUPLQH�WKH�FDXVH�RI�WKH�HPHUJHQF\�FRQGLWLRQ�DQG�FRUUHFW�
LW�LI�SRVVLEOH��&RQWDFW�/LHEHUW�*OREDO�6HUYLFHV�LI�\RX�UHTXLUH�
DVVLVWDQFH�

,QYHUWHU�
1RQ�V\QFKURQL]HG

,QYHUWHU�RXWSXW�LV�QRW�V\QFKURQL]HG�ZLWK�WKH�836�V\VWHP�
FULWLFDO�EXV��7KLV�DOVR�PHDQV�WKH�RXWSXW�FLUFXLW�EUHDNHU�LV�
RSHQ�DQG�VKRXOG�QRW�EH�FORVHG�XQWLO�WKH�RXWSXW�LV�LQ�V\QF��
7KLV�VLWXDWLRQ�PD\�FRUUHFW�LWVHOI��,I�QRW��VKXW�GRZQ�WKH�836�
DQG�WKHQ�SHUIRUP�D�VWDUW�XS�SURFHGXUH��&RQWDFW�\RXU�VHUYLFH�
UHSUHVHQWDWLYH�LI�FRQGLWLRQ�SHUVLVWV�

%DWWHU\�&\FOH�
%XIIHU�:DUQLQJ

'��( 7KH�%DWWHU\�&\FOH�0RQLWRU�FDQ�UHWDLQ�LQIRUPDWLRQ�DERXW�
WKH�ODVW�����EDWWHU\�GLVFKDUJH�HYHQWV��:KHQ�WKH�VWRUDJH�
EXIIHU�DSSURDFKHV�LWV�FDSDFLW\��WKLV�ZDUQLQJ�PHVVDJH�LV�
EURDGFDVW�YLD�WHUPLQDO�DQG�PRGHP�FRPPXQLFDWLRQ�
FKDQQHOV��DQG�D�FRPSOHWH�OLVWLQJ�RI�DOO�UHFRUGV�LV�VHQW�WR�WKH�
WHUPLQDO�SRUW��7KH�PHVVDJH�FOHDUV�DIWHU����VHFRQGV�

' DXWR�GLDO
( UHSRUWV�RQO\
) IUHH]HV
/ ODWFKHV
5 UHPRWH
6 VXPPDU\
'
 DXWR�GLDO�
LQLWLDWHG�E\�$XWR�
7UDQVIHU�WR�%\SDVV�
LI�ORDG�LV�RQ�836�
ZKHQ�DODUP�RFFXUV

7DEOH�������&RQWLQXHG�
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$ODUP�0HVVDJH 6SHFLDO�
)XQFWLRQV

0HDQLQJ�DQG�&RUUHFWLYH�$FWLRQ

&22/,1*

$PELHQW�
2YHU�WHPSHUDWXUH

5��6� 7KH�LQWDNH�DLU�WR�WKH�836�PRGXOH�H[FHHGV�WKH�VSHFLILHG�
PD[LPXP�WHPSHUDWXUH��7KLV�FRQGLWLRQ�RQO\�FDXVHV�DQ�
DODUP��EXW�VKRXOG�EH�FRUUHFWHG�LPPHGLDWHO\�WR�SUHYHQW�
GDPDJH�WR�HTXLSPHQW�GXH�WR�RYHUKHDWLQJ�

%ORZHU�)DLOHG 6 $�IDXOW�LQ�RQH�RU�PRUH�RI�WKH�EORZHU�PRWRUV�KDV�RFFXUUHG��
7KLV�FRQGLWLRQ�RQO\�FDXVHV�DQ�DODUP��EXW�LI�QRW�SURPSWO\�
FRUUHFWHG�LW�FRXOG�FDXVH�DQ�HTXLSPHQW�RYHU�WHPSHUDWXUH�
FRQGLWLRQ�WKDW�ZRXOG�VKXW�GRZQ�WKH�836�PRGXOH��&KHFN�
WKH�EORZHUV�IRU�SURSHU�RSHUDWLRQ��&RQWDFW�/LHEHUW�*OREDO�
6HUYLFHV�LI�\RX�UHTXLUH�DVVLVWDQFH�

(TXLSPHQW�
2YHU�WHPSHUDWXUH

6 6HQVRUV�RQ�SRZHU�VHPLFRQGXFWRU�KHDWVLQNV�GHWHFW�
WHPSHUDWXUHV�DERYH�WKH�VWHDG\�VWDWH�OLPLWV�IRU�WKHVH�
FRPSRQHQWV��7KH�FRQWURO�ORJLF�VHWV�RII�WKH�DODUP�EXW�GRHV�
QRW�VKXW�GRZQ�WKH�836�PRGXOH�LI�WKH�FRQGLWLRQ�ODVWV�OHVV�
WKDQ����PLQXWHV��&KHFN�WKH�DLU�LQWDNH��DLU�H[KDXVW��DQG�
ILOWHUV��5HGXFH�WKH�ORDG�RU�WUDQVIHU�LW�WR�E\SDVV��&RQWDFW�
/LHEHUW�*OREDO�6HUYLFHV�LI�WKH�DODUP�SHUVLVWV�

2YHU�WHPSHUDWXUH�
7LPH�RXW

'��) $Q�(TXLSPHQW�2YHU�WHPSHUDWXUH�FRQGLWLRQ�KDV�SHUVLVWHG�
IRU�PRUH�WKDQ����PLQXWHV��7KH�ORDG�LV�WUDQVIHUUHG�WR�WKH�
E\SDVV�OLQH�DQG�WKH�836�PRGXOH�LV�VKXW�GRZQ��&KHFN�WKH�
DLU�LQWDNH��DLU�H[KDXVW��DQG�ILOWHUV�EHIRUH�DWWHPSWLQJ�WR�
VWDUW�XS�WKH�836�

5(027(�021,725�3$1(/6

/RDG�2Q�836 5 7KH�836�LV�RSHUDWLQJ�SURSHUO\��1R�FRUUHFWLYH�DFWLRQ�LV�
QHFHVVDU\�

1HZ�$ODUP 5 $QRWKHU�QHZ�DODUP�PHVVDJH�KDV�EHHQ�UHJLVWHUHG�RQ�WKH�
836�V\VWHP��&OHDU�WKH�QHZ�DODUP�FRQGLWLRQ��LI�SRVVLEOH�

6XPPDU\�$ODUP 5 2QH�RU�PRUH�RI�WKH�836�PRGXOH�DODUP�PHVVDJHV�KDV�EHHQ�
DFWLYDWHG��8VH�WKH�3UHVHQW�6WDWXV�VFUHHQ�WR�GHWHUPLQH�ZKLFK�
DODUPV�DUH�DFWLYH��&OHDU�WKH�QHZ�DODUP�FRQGLWLRQ��LI�
SRVVLEOH�WR�GR�VR�

' DXWR�GLDO
( UHSRUWV�RQO\
) IUHH]HV
/ ODWFKHV
5 UHPRWH
6 VXPPDU\
'
 DXWR�GLDO�

7DEOH�������&RQWLQXHG�
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Table 3-1 (Continued)

$ODUP�0HVVDJH 6SHFLDO�)XQFWLRQV
,QSXW�)DLO
'&�*URXQG�)DXOW /�6
'&�&DSDFLWRU�)XVH�%ORZQ '�)�6
%DWWHU\�&%�2SHQ 6
%DWWHU\�'LVFKDUJLQJ 5�6
/RZ�%DWWHU\�:DUQLQJ 5�6
/RZ�%DWWHU\�6KXWGRZQ '�)�/�6
'&�2YHU�9ROWDJH�6KXWGRZQ '�)�/�6
/RDG�2Q�%\SDVV 5
$XWR�7UDQVIHU�WR�%\SDVV '�(�)
$XWR�5HWUDQVIHU�3ULPHG
0DQXDO�5HVHW�5HWUDQVIHU
6WDWLF�6ZLWFK�8QDEOH 6
%\SDVV�1RW�$YDLODEOH
%\SDVV�3KDVH�6HTXHQFH�:URQJ
,QSXW�&XUUHQW�8QEDODQFHG (
&RQWURO�3RZHU�)DLO /�6
2XWSXW�2YHU�8QGHU�)UHTXHQF\ /�6
2XWSXW�8QGHU�9ROWDJH '�)�/�6
2XWSXW�2YHU�9ROWDJH '�)�/�6
2YHUORDG 5�6
2YHUORDG�7UDQVIHU '�)�/�6
2YHUORDG�6KXWGRZQ '�)�/�6
5HYHUVH�3RZHU '�)�/�6
5HFWLILHU�)XVH�%ORZQ '�)�6
,QYHUWHU�)DXOW '�)�6
+DUGZDUH�6KXWGRZQ '

(PHUJHQF\�2II '
�/�6
,QYHUWHU�1RQ�6\QFKURQL]HG
%DWWHU\�&\FOH�%XIIHU�:DUQLQJ '��(
$PELHQW�2YHU�7HPSHUDWXUH 5�6
%ORZHU�)DLOHG 6
(TXLSPHQW�2YHU�7HPSHUDWXUH 6
2YHU�7HPSHUDWXUH�7LPH�RXW '�)
/RDG�2Q�836 5
1HZ�$ODUP 5
6\VWHP�6XPPDU\�$ODUP 5
(� �0HVVDJH�GLVSOD\HG�RQ�6WDWXV�5HSRUW�VFUHHQV
5� �5HPRWH�$ODUP�&RQWDFW��RSWLRQDO�RQ�606�
'� �$XWR�'LDO�LQLWLDWHG
'
 �$XWR�'LDO�LQLWLDWHG�WKURXJK�$XWR�7UDQVIHU�WR�

%\SDVV�LI�ORDG�LV�RQ�836

)� �)UHH]HV�WKH�+LVWRU\�6WDWXV�
5HSRUW�PHPRU\�EXIIHU

/� �/DWFKHV�WKH�GLVSOD\HG�
DODUP�PHVVDJH

6� �6XPPDU\�$ODUP��6\VWHP�RU�
0RGXOH��LQLWLDWHG
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3.1.14  Communication Interfaces

<RXU�/LHEHUW�6HULHV����7�836�FDQ�EH�
FRQILJXUHG�ZLWK�WKH�IROORZLQJ�FRPPXQLFDWLRQ�
SRUWV�

���:RUOG�ZLGH�UHSRUWLQJ�WR�D�UHPRWH�WHUPL�
QDO�WKURXJK�D�PRGHP

���5HSRUWLQJ�WR�D�ORFDO�WHUPLQDO��QR�PRGHP�
UHTXLUHG�

���5HSRUWLQJ�WR�D�ORFDO�PRQLWRU�RQO\
���6LWH�UHSRUWLQJ�WR�/LHEHUW�6LWH6FDQ�&HQWUDO�

0RQLWRULQJ�6\VWHP

���5HSRUWLQJ�WKURXJK�DQ�6103�LQWHUIDFH�WR�
D�QHWZRUN�RU�EXLOGLQJ�PDQDJHPHQW�V\V�
WHP

���6HOHFWHG�DODUP�PHVVDJHV�WR�D�/LHEHUW�
5HPRWH�0RQLWRU�3DQHO�DQG�WR�FRQWDFW�
FORVXUHV�IRU�FXVWRPHU�XVH�

�$OO�H[WHUQDO�FRPPXQLFDWLRQ�GHYLFHV��LQFOXGLQJ�
WKH�PRGHP��DUH�RSWLRQDO�HTXLSPHQW��
&RQQHFWLRQV�WR�FRPPXQLFDWLRQ�SRUWV�DUH�PDGH�
E\�ZLULQJ�FDEOHV�WR�WHUPLQDO�ERDUGV��
&RQQHFWLRQ�SRLQWV�DUH�VKRZQ�RQ�WKH�&RQWURO�
:LULQJ�,QWHUFRQQHFW�'LDJUDP�LQ�WKH�
,QVWDOODWLRQ�0DQXDO��&RQWDFW�/LHEHUW�*OREDO�
6HUYLFHV�IRU�DVVLVWDQFH�ZKHQ�DWWDFKLQJ�DQ�
H[WHUQDO�GHYLFH�WR�\RXU�836�V\VWHP�

�$Q\�WHUPLQDO�WKDW�DFFHSWV�WKH�VWDQGDUG���ELW�
$6&,,�FRGHV�DQG�FRQIRUPV�WR�WKH�GDWD�OLQN�
UHTXLUHPHQWV�FDQ�EH�XVHG�WR�LQWHUIDFH�ZLWK�WKH�
6HULHV����7�836��,I�D�SULQWHU�LV�XVHG��WKH�
WHUPLQDO�PXVW�VXSSRUW�LW��7KH�836�GRHV�QRW�
VHQG�RU�UHFHLYH�DQ\�SULQWHU�FRQWURO�FRPPDQGV�

�'DWD�OLQN�UHTXLUHPHQWV�DUH

���$V\QFKURQRXV�56�����FRPPXQLFDWLRQ
���7HUPLQDOV�PD\�EH�FRQILJXUHG�DV�'7(�RU�

'&(
���%DXG�5DWH�

0RGHP �����RU�����
7HUPLQDO �����RQO\

���'DWD�%LWV� �
���6WRS�%LWV� �
���3DULW\� 2GG
���+DQGVKDNLQJ� 1RW�UHTXLUHG
���)XOO�'XSOH[

:25/'�:,'(�5(3257,1*

7KH�6HULHV����7�WUDQVPLWV�836�V\VWHP�VWDWXV�
DQG�KLVWRU\�LQIRUPDWLRQ�WR�D�UHPRWH�WHUPLQDO�LQ�
56�����IRUPDW�WKURXJK�D�3&�FRPSDWLEOH�
PRGHP�

$XWR�GLDO

7KH�6HULHV����7�836�FRPPXQLFDWLRQ�SURJUDP�
ZLOO�DXWRPDWLFDOO\�GLDO�D�SUH�SURJUDPPHG�
�FXVWRPHU�VHOHFWHG��SKRQH�QXPEHU�ZKHQ�
VSHFLILHG�DODUP�FRQGLWLRQV�RFFXU��7KH�DXWR�GLDO�
SKRQH�QXPEHU��DQ�DOWHUQDWH�QXPEHU��DQG�WKH�
PRGHP�EDXG�UDWH�DUH�SURJUDPPHG�E\�XVLQJ�WKH�
6\VWHP�&RQILJXUDWLRQ�VFUHHQ��7KH�DODUP�
PHVVDJHV�WKDW�LQLWLDWH�DQ�DXWR�GLDO�FDOO�DUH�
LGHQWLILHG�LQ�7DEOH�����

:KHQ�WKH�DXWR�GLDO�IXQFWLRQ�LV�LQLWLDWHG��
DXWRPDWLF�GLDO�DWWHPSWV�WR�WKH�ILUVW�SKRQH�
QXPEHU�DUH�PDGH�DW�SHULRGLF�LQWHUYDOV�IRU����
PLQXWHV��,I�XQDQVZHUHG��WKH�V\VWHP�UROOV�RYHU�
WR�WKH�VHFRQG�QXPEHU�DQG�UHSHDWV�FDOOLQJ�XQWLO�
FRQQHFWLRQ�LV�PDGH�RU�UHWXUQV�WR�ILUVW�SKRQH�
QXPEHU�DIWHU����PLQXWHV�

2QFH�D�FRQQHFWLRQ�LV�PDGH�WR�D�WHUPLQDO��WKH�
V\VWHP�WUDQVPLWV�WKH�LQIRUPDWLRQ�RQ�WKH�
3UHVHQW�6WDWXV�5HSRUW�VFUHHQ��WKHQ�KDQJV�XS��
7KH�3UHVHQW�6WDWXV�5HSRUW�LQFOXGHV�WKH�836�
V\VWHP�LGHQWLILFDWLRQ�QXPEHU��GDWH��WLPH��
DODUP�PHVVDJHV�DQG�PHWHUHG�SDUDPHWHU�
LQGLFDWLRQV�

5HTXHVWLQJ�,QIRUPDWLRQ

,I�\RXU�6HULHV����7�LV�HTXLSSHG�ZLWK�D�PRGHP�
DQG�WHOHSKRQH�OLQH��\RX�FDQ�FDOO�WKH�836�DQG�
UHFHLYH�V\VWHP�VWDWXV�DQG�KLVWRULFDO�
LQIRUPDWLRQ�RQ�GLVFKDUJH�HYHQWV��<RX�FDQ�SODFH�
WKH�FDOO�IURP�HLWKHU�D�UHPRWH�WHUPLQDO�RU�D�
SHUVRQDO�FRPSXWHU�ZLWK�D�FRPPXQLFDWLRQV�
SURJUDP��

)ROORZ�WKH�LQVWUXFWLRQV�IRU�\RXU�WHUPLQDO�RU�
\RXU�FRPPXQLFDWLRQV�SURJUDP�WR�FDOO�WKH�836��
:KHQ�\RX�PDNH�FRQQHFWLRQ��WKH�836�ZLOO�VHQG�
\RX�WKH�JUHHWLQJ���+HOOR��\RX�DUH�FRQQHFWHG�WR�D�
6HULHV�������$W�WKLV�SRLQW��WKH�836�ZLOO�UHVSRQG�
WR�\RXU�VSHFLILF�UHTXHVWV�IRU�LQIRUPDWLRQ��
DFFRUGLQJ�WR�7DEOH������
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)RU�H[DPSOH��WR�VHH�D�FRS\�RI�LQIRUPDWLRQ�RQ�
WKH�3UHVHQW�6WDWXV�5HSRUW�VFUHHQ��VHH�SDJH������
�����RI�WKLV�PDQXDO���SUHVV�WKH�$�NH\��HLWKHU�
XSSHU�RU�ORZHU�FDVH�FDQ�EH�XVHG�IRU�DOO�H[FHSW�
WKH�GDWH�DQG�WLPH�FRPPDQGV��DQG�WKHQ�WKH�
(QWHU�NH\��7KH�6HULHV����7�ZLOO�VHQG�WKH�GDWD��
ZKLFK�ZLOO�EH�GLVSOD\HG�RQ�\RXU�VFUHHQ��3OHDVH�
QRWH�WKDW�WKH�GDWD�RQ�WKH�VFUHHQ�LV�OLNH�D�
VQDSVKRW����WKH�VWDWXV�RI�WKH�836�DW�WKH�
PRPHQW�\RX�UHTXHVWHG�WKH�LQIRUPDWLRQ��7KH�
LQIRUPDWLRQ�VHQW�UHPRWHO\�LV�QRW�XSGDWHG��
DOWKRXJK�\RX�FDQ�UHSHDW�WKH�SURFHVV�DW�
LQWHUYDOV�WR�UHTXHVW�WKH�SUHVHQW�LQIRUPDWLRQ�

6RPH�VFUHHQV��OLNH�WKH�%DWWHU\�&\FOH�0RQLWRU�
LQIRUPDWLRQ��FRQWDLQ�GDWD�WKDW�\RX�PD\�ZLVK�WR�
LPSRUW�LQWR�D�VSUHDGVKHHW�IRU�IXUWKHU�
FDOFXODWLRQV��7R�SXW�WKLV�GDWD�LQWR�D�XVDEOH�
IRUPDW��XVH�WKH�VFUHHQ�FDSWXUH�IHDWXUH�RI�\RXU�
FRPPXQLFDWLRQV�VRIWZDUH��RU�D�VHSDUDWH�
VFUHHQ�FDSWXUH�SURJUDP��WR�VDYH�DOO�RU�SDUW�RI�
WKH�GDWD�WR�GLVN��+LQW��,I�\RX�VDYH�WKH�ILOH�ZLWK�
DQ�H[WHQVLRQ�RI���W[W���LW�FDQ�WKHQ�EH�LPSRUWHG�
LQWR�D�VSUHDGVKHHW�SURJUDP�DQG�FRQYHUWHG�WR�
ZRUNVKHHW�IRUPDW�

7R�WHUPLQDWH�\RXU�FRQQHFWLRQ�WR�WKH�6HULHV�
���7��SUHVV�WKH�+�NH\�DQG�WKHQ�WKH�(QWHU�NH\��
7KH�836�ZLOO�KDQJ�XS�LWV�PRGHP�DQG�DZDLW�
\RXU�QH[W�FDOO�

/2&$/�5(3257,1*�72�$�7(50,1$/

7KH�6HULHV����7�VHQGV�836�V\VWHP�VWDWXV�DQG�
KLVWRU\�LQIRUPDWLRQ�WR�D�ORFDO�WHUPLQDO�LQ�56�
����IRUPDW��1R�PRGHP�LV�UHTXLUHG��7KH�3UHVHQW�
6WDWXV�5HSRUW�VFUHHQ�LV�VHQW�WR�WKH�ORFDO�
WHUPLQDO�ZKHQHYHU�D�QHZ�DODUP�RFFXUV��
&RPPDQGV�IRU�UHTXHVWLQJ�LQIRUPDWLRQ��DQG�IRU�
FKDQJLQJ�WKH�GDWH�DQG�WLPH��DUH�LQ�7DEOH�����

/2&$/�5(3257,1*�72�$�021,725

$�PRQLWRU�FRQQHFWHG�WR�WKLV�SRUW�ZLOO�GLVSOD\�
WKH�3UHVHQW�6WDWXV�5HSRUW�VFUHHQ�ZKHQHYHU�D�
QHZ�DODUP�RFFXUV��WKH�VDPH�DV�D�ORFDO�WHUPLQDO�
ZRXOG��7KLV�PRQLWRU�GRHV�QRW�GLVSOD\�
LQIRUPDWLRQ�JRLQJ�RXW�WKURXJK�WKH�PRGHP�SRUW�

6,7(�5(3257,1*��6LWH6FDQ�RU�6103

7KH�6LWH6FDQ�SRUW�VHQGV�836�V\VWHP�
LQIRUPDWLRQ�WR�D�/LHEHUW�6LWH6FDQ�&HQWUDO�
0RQLWRULQJ�6\VWHP��836�RSHUDWLRQ��
HQYLURQPHQWDO�FRQWURO�V\VWHPV��DQG�IDFLOLW\�
VHFXULW\�FDQ�DOO�EH�PRQLWRUHG�IURP�D�VLQJOH�
ORFDWLRQ��7KLV�LQIRUPDWLRQ�FDQ�DOVR�EH�VHQW�YLD�
6103�LQWHUIDFH�WR�D�ORFDO�QHWZRUN�RU�EXLOGLQJ�
PDQDJHPHQW�V\VWHP�

$QRWKHU�RSWLRQ�IRU�6103�FRPPXQLFDWLRQV�LV�
WKH�RSWLRQDO�/LHEHUW�6LWH1HW�,QWHJUDWRU��ZKLFK�
PRQLWRUV�WKH�VWDWXV�RI�DOO�WKH�GU\�FRQWDFW�
RXWSXWV�RI�WKH�6HULHV����7��7KH�,QWHJUDWRU�
PRGXOH�PRQLWRUV�XS�WR�WHQ�GLJLWDO�LQSXWV�DQG�
WZR�WHPSHUDWXUH�KXPLGLW\�VHQVRUV��DQG�FDQ�
FRQWURO�WZR�H[WHUQDO�GHYLFHV�ZLWK�FRQWDFW�
FORVXUH�RXWSXWV��,W�FDQ�EH�SURJUDPPHG�WR�
DFWLYDWH�ORFDO�DXGLEOH�DQG�YLVXDO�DODUPV�LQ�
DGGLWLRQ�WR�QHWZRUN�§WUDSV�¨

5(027(�021,725�3$1(/

7KH�/LHEHUW�5HPRWH�0RQLWRU�3DQHO�SURYLGHV�DQ�
/('�LQGLFDWLRQ�RI�WKH�IROORZLQJ�FRQGLWLRQV�

/RDG�2Q�836
/RDG�2Q�%\SDVV
%DWWHU\�'LVFKDUJH
/RZ�%DWWHU\�:DUQLQJ
2YHUORDG
$PELHQW�2YHUWHPS
6\VWHP�6XPPDU\�$ODUP
1HZ�$ODUP

7KLV�LQIRUPDWLRQ�LV�DOVR�DYDLODEOH�IRU�FXVWRPHU�
XVH�WKURXJK�D�VHW�RI�FRQWDFWV�RQ�D�VHSDUDWH�
WHUPLQDO�ERDUG�

$ODUP�PHVVDJHV�WKDW�DFWLYDWH�WKH�6\VWHP�
6XPPDU\�$ODUP�DUH�OLVWHG�RQ�SDJH������

7KH�5HPRWH�0RQLWRU�3DQHO�KRXVLQJ�LV�D�1(0$�
7\SH���HQFORVXUH��DYDLODEOH�IRU�HLWKHU�VXUIDFH�
PRXQW�RU�IOXVK�PRXQW�LQVWDOODWLRQV�

6(3$5$7(���6,08/7$1(286�2873876

7KH�56�����LQWHUIDFH�FDQ�VXSSRUW�D�PRGHP�
SOXV�HLWKHU�D�ORFDO�WHUPLQDO�RU�D�ORFDO�PRQLWRU��
/LNHZLVH�WKH�6LWH6FDQ�SRUW�FDQ�VXSSRUW�HLWKHU�
6LWH6FDQ�RU�6103�FRPPXQLFDWLRQV��:KDWHYHU�
FRPPXQLFDWLRQ�RSWLRQV�DUH�LQVWDOOHG�LQ�WKH�
6HULHV����7�836�FDQ�DOO�EH�XVHG�
VLPXOWDQHRXVO\�
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7DEOH�����6HULHV�����7HUPLQDO�&RPPDQGV

.H\�V� )XQFWLRQ

$��UHWXUQ 'LVSOD\V�3UHVHQW�6WDWXV�5HSRUW�VFUHHQ�

A%��FRQWURO�%���UHWXUQ 'LVSOD\V�(YHQW�+LVWRU\�5HSRUW�VFUHHQ��VWDUWLQJ�ZLWK�WKH�PRVW�
UHFHQW�IUDPH�DQG�WKHQ�VFUROOLQJ�EDFN�WKURXJK�HDUOLHU�IUDPHV�

&��UHWXUQ 'LVSOD\V�+LVWRU\�6WDWXV�5HSRUW�VFUHHQ�VWDUWLQJ�ZLWK�WKH�PRVW�
UHFHQW�IUDPH�DQG�WKHQ�VFUROOLQJ�EDFN�WKURXJK�WKH�HDUOLHU�IUDPHV�

)��QR�UHWXUQ� )UHH]HV�GDWD�RXWSXW��7KLV�VWRSV�WKH�GDWD�VFUROOLQJ�RQ�WKH�PRQLWRU�
WR�DOORZ�FORVHU�VWXG\�RU�D�SULQWRXW��7KLV�LV�D�WRJJOH�VZLWFK�
FRPPDQG��3UHVV�WKH�)�NH\�DJDLQ�WR�UHVXPH�GDWD�VFUROOLQJ�

*��UHWXUQ 5HVHWV��XQIUHH]HV�DQG�FOHDUV��WKH�+LVWRU\�6WDWXV�5HSRUW�PHPRU\�
EXIIHU��7KLV�HUDVHV�WKH�DODUP�PHVVDJHV�DQG�PHWHU�LQGLFDWLRQV�WKDW�
ZHUH�VWRUHG�LPPHGLDWHO\�EHIRUH�DQG�DIWHU�D�VLJQLILFDQW�V\VWHP�
IDXOW��127(��'R�QRW�UHVHW�WKH�+LVWRU\�6WDWXV�5HSRUW�PHPRU\�
EXIIHU�XQWLO�RSHUDWLRQ�DQG�PDLQWHQDQFH�SHUVRQQHO�KDYH�UHYLHZHG�
LW�DV�D�WURXEOHVKRRWLQJ�WRRO�

4��QR�UHWXUQ� 7KH�GDWD�RXWSXW�VWRSV��TXLWV���7KH�836�FRPPXQLFDWLRQ�V\VWHP�
UHPDLQV�RQ�VWDQG�E\��UHDG\�WR�UHFHLYH�WKH�QH[W�FRPPXQLFDWLRQ�
FRPPDQG��127(��7R�UHWXUQ�WR�WKH�EHJLQQLQJ�RI�WKH�(YHQW�+LVWRU\�
RU�+LVWRU\�6WDWXV�5HSRUW��SUHVV�4��WKHQ�UHTXHVW�\RXU�GHVLUHG�
UHSRUW�DJDLQ�

G�PP�GG�\\��UHWXUQ 7KLV�HQWU\�VHWV�WKH�GDWH��PRQWK�GD\�\HDU��LQ�WKH�836�V\VWHP�
FORFN��<RX�PXVW�LQFOXGH�WKH�VODVK�����DV�\RX�NH\�LQ�WKH�GDWH��1RWH�
WKDW�WKH�G�FRPPDQG�PXVW�EH�ORZHU�FDVH�

W�KK�PP�VV��UHWXUQ 7KLV�HQWU\�VHWV�WKH�WLPH��KRXU�PLQXWH�VHFRQG��LQ�WKH�836�V\VWHP�
FORFN��<RX�PXVW�LQFOXGH�WKH�FRORQ�����DV�\RX�NH\�LQ�WKH�WLPH��1RWH�
WKDW�WKH�W�FRPPDQG�PXVW�EH�ORZHU�FDVH�

+��UHWXUQ 3URPSWV�WKH�836�V\VWHP�WR�KDQJ�XS�LWV�PRGHP��RQO\�DSSOLFDEOH�WR�
WKH�PRGHP�FRPPXQLFDWLRQV�SRUW��

,��UHWXUQ 'LVSOD\�%DWWHU\�&\FOH�0RQLWRU�LQIRUPDWLRQ�IRU������VHFRQG�
GLVFKDUJH�HYHQWV�

-��UHWXUQ 'LVSOD\�%DWWHU\�&\FOH�0RQLWRU�LQIRUPDWLRQ�IRU�������VHFRQG�
GLVFKDUJH�HYHQWV�

.��UHWXUQ 'LVSOD\�%DWWHU\�&\FOH�0RQLWRU�LQIRUPDWLRQ�IRU��������VHFRQG�
GLVFKDUJH�HYHQWV�

/��UHWXUQ 'LVSOD\�%DWWHU\�&\FOH�0RQLWRU�LQIRUPDWLRQ�IRU�RYHU�����VHFRQG�
GLVFKDUJH�HYHQWV�

0��UHWXUQ 'LVSOD\�6WDWXV�6XPPDU\�VFUHHQ�RI�EDWWHU\�GLVFKDUJH�HYHQWV�

1��UHWXUQ 6KRZ�GHWDLO�LQIRUPDWLRQ�RQ�DOO�EDWWHU\�GLVFKDUJH�HYHQWV�LQ�RUGHU�RI�
RFFXUUHQFH��/DVW�,Q��)LUVW�2XW��

EDFNVSDFH 0RYHV�FXUVRU�OHIW�WR�FDQFHO�SUHYLRXV�HQWU\�RU�FRPPDQG�
Liebert Series 600T UPS, Single Module 3-49



)LJXUH�������/RDG�RQ�%\SDVV��836�QRW�$YDLODEOH�

THREE BREAKER MAINTENANCE BYPASS SWITCHBOARD

BIB

MBB

OUTPUT
CB

Rectifier/
Charger

Controls

Battery

Bypass CB

INPUT
CB

Static
Bypass
Switch

CONTROL POWER

UPS MODULE

Inverter

RIB

BFB

MAIN INPUT
SWITCHGEAR

Critical
Load

 AC Output

MBD

Static
Switch

Disconnects

MIB

3.2   MODES OF OPERATION 7KHVH�LOOXVWUDWLRQV�GR�QRW�VKRZ�DQ�DOWHUQDWH�
7KLV�VHFWLRQ�LOOXVWUDWHV�WKH�IORZ�RI�SRZHU�
WKURXJK�FLUFXLW�EUHDNHUV��VZLWFKHV��DQG�836�
FRPSRQHQWV�GXULQJ�YDULRXV�PRGHV�RI�RSHUDWLRQ��
7KH�VDPH�PRGHV�RI�RSHUDWLRQ�DSSO\�WR�DOO�
FRQILJXUDWLRQV�RI�WKH�/LHEHUW�6HULHV����7�836��
+LJKOLJKWHG��WKLFN��OLQHV�LQ�WKH�GLDJUDPV�
LQGLFDWH�SRZHU�IORZ�DQG�SRZHU�DYDLODELOLW\�

7KHVH�LOOXVWUDWLRQV�VKRZ�D�WKUHH�EUHDNHU�
PDLQWHQDQFH�E\SDVV�EHFDXVH�LW�LV�FRPPRQO\�
XVHG��<RXU�LQVWDOODWLRQ�PD\�KDYH�D�WZR�
EUHDNHU��WKUHH�EUHDNHU�RU�IRXU�EUHDNHU�
PDLQWHQDQFH�E\SDVV��RU�QRQH�DW�DOO�

SRZHU�VRXUFH��JHQHUDWRU��DQG�DXWRPDWLF�
WUDQVIHU�VZLWFK��H[WHUQDO�WR�WKH�836��WKDW�
PLJKW�EH�SUHVHQW�DW�\RXU�LQVWDOODWLRQ�

7KH�IROORZLQJ�FLUFXLW�EUHDNHU�DEEUHYLDWLRQV�DUH�
XVHG�

%)% %\SDVV�)HHGHU�%UHDNHU
%,% %\SDVV�,QSXW�%UHDNHU
0%% 0DLQWHQDQFH�%\SDVV�%UHDNHU
0%' 0RGXOH�%DWWHU\�'LVFRQQHFW
0,% 0DLQWHQDQFH�,VRODWLRQ�%UHDNHU
5,% 5HFWLILHU�,QSXW�%UHDNHU

3.2.1  Load On Bypass

/RDG�RQ�%\SDVV��ZLWK�WKH�836�QRW�DYDLODEOH��LV�
VKRZQ�LQ�)LJXUH�������7KH�836�V\VWHP�FRXOG�
EH�LQ�WKLV�PRGH�RI�RSHUDWLRQ�GXULQJ�HLWKHU�
LQLWLDO�VWDUW�XS�RU�836�V\VWHP�VKXWGRZQ�DQG�
LVRODWLRQ�IRU�PDLQWHQDQFH�
3-50 Operation and Maintenance Manual



)LJXUH�������/RDG�RQ�%\SDVV��836�$YDLODEOH�

OUTPUT
CB

Rectifier/
Charger

Controls

Battery

Bypass CB

INPUT
CB

Static
Bypass
Switch

Inverter

RIB

BFB
Critical
Load

 AC Output

MBD

Static
Switch

Disconnects

THREE BREAKER MAINTENANCE BYPASS SWITCHBOARD

CONTROL POWER

UPS MODULE

MAIN INPUT
SWITCHGEAR

BIB

MBB

MIB
3.2.2  OK To Transfer

7KH�2.�WR�7UDQVIHU�VWDWXV�PHVVDJH�ZLOO�EH�
GLVSOD\HG�ZKHQ�WKH�E\SDVV�OLQH�DQG�836�
RXWSXW�SRZHU�DUH�ERWK�DYDLODEOH��WKHLU�YROWDJH��
IUHTXHQF\��DQG�SKDVH�V\QFKURQL]DWLRQ�DUH�
PDWFKHG�ZLWKLQ�VSHFLILFDWLRQV��DQG�WKH�6WDWLF�
6ZLWFK�'LVFRQQHFWV�DUH�FORVHG��21���$Q�DODUP�
PHVVDJH�PD\�EH�GLVSOD\HG�WR�LQGLFDWH�/RDG�2Q�
%\SDVV��)LJXUH��������,I�QR�DODUP�LV�GLVSOD\HG��
WKH�RSHUDWLQJ�VWDWXV�LV�/RDG�2Q�836��)LJXUH���
����

:KHQ�WKH�2.�WR�7UDQVIHU�PHVVDJH�LV�GLVSOD\HG��
\RX�FDQ�SHUIRUP�D�PDQXDO�WUDQVIHU�RI�WKH�ORDG�
IURP�WKH�836�V\VWHP�WR�E\SDVV��RU�D�PDQXDO�
UHWUDQVIHU�RI�WKH�ORDG�IURP�E\SDVV�WR�WKH�836�
V\VWHP�

8VH�WKH�/RDG�7UDQVIHU�3URFHGXUHV�VFUHHQ�ZKHQ�
SHUIRUPLQJ�D�PDQXDO�WUDQVIHU��5HIHU�WR���������
/RDG�7UDQVIHU�3URFHGXUHV�
Liebert Series 600T UPS, Single Module 3-51



)LJXUH�������/RDG�RQ�836��%\SDVV�$YDLODEOH�

OUTPUT
CB

Controls

Battery

Bypass CB

INPUT
CB

Static
Bypass
Switch

RIB

BFB
Critical
Load

 AC Output

MBD

Static
Switch

Disconnects

THREE BREAKER MAINTENANCE BYPASS SWITCHBOARD

CONTROL POWER

UPS MODULE

MAIN INPUT
SWITCHGEAR

Rectifier/
Charger Inverter

BIB

MBB

MIB

7KH�836�V\VWHP�FRQWURO�ORJLF�ZLOO�LQLWLDWH�DQ�

DXWRPDWLF�WUDQVIHU�WR�E\SDVV�LI�DQ�RYHUORDG�
FRQGLWLRQ�H[FHHGV�WKH�V\VWHP�FXUUHQW�YHUVXV�
WLPH�ZLQGRZ��RU�LI�D�836�IDXOW�LV�GHWHFWHG��$Q�
DXWRPDWLF�UHWUDQVIHU�WR�WKH�836�V\VWHP�PD\�
EH�LQLWLDWHG�ZKHQ�UHFRYHULQJ�IURP�V\VWHP�
RYHUORDGV�ODVWLQJ�OHVV�WKDQ�ILYH�PLQXWHV��5HIHU�
WR�������$XWRPDWLF�2SHUDWLRQV�

127(

:KHQ�WKH�FULWLFDO�ORDG�LV�EHLQJ�VXSSOLHG�
SRZHU�IURP�WKH�E\SDVV�OLQH��LW�LV�H[SRVHG�
WR�XWLOLW\�SRZHU�GLVWXUEDQFHV�
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)LJXUH�������0RPHQWDU\�2YHUORDG��7KURXJK�3XOVH�3DUDOOHO�6WDWLF�6ZLWFK�

OUTPUT
CB

Controls

Battery

INPUT
CB

RIB

BFB
Critical
Load

 AC Output

MBD

THREE BREAKER MAINTENANCE BYPASS SWITCHBOARD

CONTROL POWER

UPS MODULE

MAIN INPUT
SWITCHGEAR

Rectifier/
Charger Inverter

Bypass CB

Static
Bypass
Switch

Static
Switch

Disconnects

BIB

MBB

MIB
3.2.3  Momentary Overloads

$Q�RYHUORDG�LQ�WKH�FULWLFDO�ORDG�ZLOO�FRQWLQXH�WR�
EH�VXSSOLHG�E\�WKH�836�PRGXOH�LI�WKH�RYHUORDG�
FRQGLWLRQ�GRHV�QRW�H[FHHG�WKH�FXUUHQW�YHUVXV�
WLPH�FXUYH��7KH�RYHUORDG�FXUYH�LQFOXGHV������
RI�UDWHG�FXUUHQW�IRU����VHFRQGV�������IRU����
PLQXWHV�DQG������FRQWLQXRXVO\�

0RPHQWDU\�RYHUORDGV�IURP������WR�������RI�
UDWHG�FXUUHQW�FDQ�EH�VXSSOLHG�E\�SXOVLQJ�WKH�
VROLG�VWDWH�VWDWLF�E\SDVV�VZLWFK�IRU����
PLOOLVHFRQGV��7KLV�SURYLGHV�FXUUHQW�IURP�WKH�
E\SDVV�OLQH�LQ�SDUDOOHO�ZLWK�FXUUHQW�IURP�WKH�
836�V\VWHP�RXWSXW��%\�SURYLGLQJ�WZR�SRZHU�
VRXUFHV�VLPXOWDQHRXVO\��KLJK�FXUUHQW�FDQ�EH�
VXSSOLHG�WR�WKH�FULWLFDO�ORDG�ZLWK�IXOO�RXWSXW�
YROWDJH�UHJXODWLRQ��7KH�FULWLFDO�ORDG�FDQ�EH�
VXVWDLQHG�WKURXJK�LQUXVK�FXUUHQWV�DQG�
PRPHQWDU\�IDXOWV�ZLWKRXW�RSHUDWLQJ�WKH�
PRWRUL]HG�FLUFXLW�EUHDNHUV�

,I�DQ�RYHUORDG�VLWXDWLRQ�H[FHHGV����
PLOOLVHFRQGV��WKH�836�PRGXOH�FRQWLQXHV�WR�
VXSSO\�SRZHU�WR�WKH�FULWLFDO�ORDG�LI�LW�UHPDLQV�
ZLWKLQ�WKH�FXUUHQW�YHUVXV�WLPH�FXUYH�RI�
RYHUORDG�FDSDFLW\��,I�WKH�V\VWHP�RYHUORDG�
FDSDFLW\�LV�H[FHHGHG��WKH�836�FRQWURO�ORJLF�
LQLWLDWHV�DQ�DXWRPDWLF�WUDQVIHU�WR�WKH�E\SDVV�
OLQH�E\�RSHUDWLQJ�WKH�VWDWLF�E\SDVV�VZLWFK�DQG�
WKH�PRWRUL]HG�V\VWHP�FLUFXLW�EUHDNHUV��RXWSXW�
DQG�E\SDVV���5HIHU�WR�������$8720$7,&�
23(5$7,216�
Liebert Series 600T UPS, Single Module 3-53



)LJXUH�������,QSXW�3RZHU�)DLO��/RDG�RQ�%DWWHU\�

OUTPUT
CB

Controls

Battery

Bypass CB

INPUT
CB

Static
Bypass
Switch

RIB

BFB
Critical
Load

 AC Output

MBD

Static
Switch

Disconnects

THREE BREAKER MAINTENANCE BYPASS SWITCHBOARD

CONTROL POWER

UPS MODULE

MAIN INPUT
SWITCHGEAR

Rectifier/
Charger Inverter

MBB

MIBBIB

3.2.4  Input Power Failure                $ODUP�PHVVDJHV�WKDW�LQGLFDWH�EDWWHU\�VWDWXV�
(Load On Battery)

,I�WKH�XWLOLW\�$&�SRZHU�VRXUFH�IDLOV��RU�LV�
RXWVLGH�WKH�DFFHSWDEOH�UDQJH��WKH�EDWWHU\�SODQW�
EHFRPHV�WKH�SRZHU�VRXUFH�IRU�WKH�836�PRGXOH�
LQYHUWHUV��7KH�836�V\VWHP�FRQWLQXHV�WR�VXSSO\�
SRZHU�WR�WKH�FULWLFDO�ORDG��DQG�DOVR�WR�WKH�836�
FRQWUROV�

<RX�FDQ�XVH�WKH�%DWWHU\�7LPH�VFUHHQ�DW�WKH�
836�PRGXOHV�WR�PRQLWRU�WKH�SUHVHQW�EDWWHU\�
YROWDJH�FRPSDUHG�WR�WKH�VKXWGRZQ�YDOXH��7KH�
OHQJWK�RI�WLPH�WKH�EDWWHU\�FDQ�VXVWDLQ�WKH�ORDG�
GHSHQGV�RQ�WKH�VL]H�RI�WKH�ORDG�DQG�WKH�VL]H�DQG�
FRQGLWLRQ�RI�WKH�EDWWHU\�SODQW��7KH�EDWWHU\�
SODQW�LV�W\SLFDOO\�ODUJH�HQRXJK�WR�VXSSO\�D�
�����UDWHG�ORDG�IRU����PLQXWHV�

DUH�%DWWHU\�'LVFKDUJH��/RZ�%DWWHU\��DQG�
%DWWHU\�6KXWGRZQ��7KH�YROWDJH�OLPLWV�IRU�WKHVH�
DODUPV�DUH�GLVSOD\HG�RQ�WKH�836�PRGXOH�
$ODUP�/LPLW�6HWWLQJV�VFUHHQ��7KHVH�OLPLWV�ZHUH�
VHOHFWHG�IRU�\RXU�LQVWDOODWLRQ�E\�/LHEHUW�*OREDO�
6HUYLFHV�GXULQJ�LQLWLDO�VWDUW�XS�

7KH�EDWWHU\�EORFN�LQ�WKH�836�PRGXOH�0RQLWRU�
0LPLF�'LVSOD\�LQGLFDWHV�&KDUJH�RU�'LVFKDUJH�
DQG�WKH�FXUUHQW�LQ�$PSHUHV��0D[LPXP�EDWWHU\�
GLVFKDUJH�FXUUHQW�UDQJHV�IURP�����DPSV��IRU����
N9$��WR������DPSV��IRU�����N9$���5HIHU�WR�WKH�
VHSDUDWH�,QVWDOODWLRQ�0DQXDO�RU�GUDZLQJV�IRU�
VSHFLILF�GDWD�RQ�\RXU�V\VWHP�
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)LJXUH�������/RDG�RQ�836��%DWWHU\�QRW�$YDLODEOH�

OUTPUT
CB

Controls

Bypass CB

INPUT
CB

Static
Bypass
Switch

RIB

BFB
Critical
Load

 AC Output

MBD

Static
Switch

Disconnects

THREE BREAKER MAINTENANCE BYPASS SWITCHBOARD

CONTROL POWER

UPS MODULE

MAIN INPUT
SWITCHGEAR

Rectifier/
Charger Inverter

Battery

BIB

MBB

MIB
3.2.5  Off Battery

7KH�EDWWHU\�SODQW�FDQ�EH�GLVFRQQHFWHG�IURP�WKH�
836��LI�UHTXLUHG�IRU�EDWWHU\�PDLQWHQDQFH��E\�
RSHQLQJ�WKH�PRGXOH�EDWWHU\�GLVFRQQHFW��0%'��
FLUFXLW�EUHDNHU��,Q�WKLV�VLWXDWLRQ�WKH�836�
PRGXOH�ZLOO�FRQWLQXH�WR�VXSSO\�FRQGLWLRQHG�
SRZHU�WR�WKH�FULWLFDO�ORDG��EXW�LI�LQSXW�SRZHU�
IDLOV�WKH�836�V\VWHP�FDQQRW�VXSSO\�SRZHU�WR�
WKH�ORDG�

&$87,21

:KHQ�WKH�836�V\VWHP�LV�RSHUDWLQJ�ZLWK�
WKH�PRGXOH�EDWWHU\�GLVFRQQHFW��0%'��
FLUFXLW�EUHDNHU�V��RSHQ��WKH�FULWLFDO�ORDG�
LV�QRW�SURWHFWHG�IURP�ORVV�RI�WKH�XWLOLW\�
VRXUFH�SRZHU�
Liebert Series 600T UPS, Single Module 3-55



)LJXUH�������(PHUJHQF\�0RGXOHV�2II

Controls

Bypass CB

Static
Bypass
Switch

RIB

BFB
Critical
Load

 AC Output

Static
Switch

Disconnects

THREE BREAKER MAINTENANCE BYPASS SWITCHBOARD

CONTROL POWER

UPS MODULE

MAIN INPUT
SWITCHGEAR

OUTPUT
CB

Rectifier/
Charger

INPUT
CB

Inverter

Battery

MBD

BIB

MBB

MIB

3.2.6  Emergency Module Off /LIW�WKH�FRYHU�DQG�SUHVV�WKH�SDG��7KH�ORDG�ZLOO�
7KH�/RFDO�(PHUJHQF\�0RGXOH�2II��/(02��
PRGH�LV�XVHG�WR�UHPRYH�SRZHU�IURP�QHDUO\�DOO�
836�PRGXOH�FRPSRQHQWV��DQG�WKH�FULWLFDO�ORDG�
ZLOO�FRQWLQXH�WR�EH�VXSSOLHG�WKURXJK�WKH�E\SDVV�
OLQH�

7KH�(PHUJHQF\�0RGXOH�2II�FRQWURO�LV�D�
JXDUGHG�SDG�RQ�WKH�836�&RQWURO�3DQHO��)LJXUH�
�����

EH�WUDQVIHUUHG�WR�E\SDVV��DQG�WKH�EDWWHU\�
�0%'���LQSXW��DQG�RXWSXW�FLUFXLW�EUHDNHUV�ZLOO�
EH�RSHQHG��WULSSHG���7KLV�ZLOO�UHPRYH�SRZHU�
IURP�DOO�836�PRGXOH�FRPSRQHQWV�H[FHSW�WKH�
FRQWUROV��E\SDVV�FLUFXLW�EUHDNHU��DQG�WKH�VWDWLF�
VZLWFK�

5HIHU�WR���������6KXWGRZQ�3URFHGXUHV
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)LJXUH�������(PHUJHQF\�3RZHU�2II

Controls

Bypass CB

Static
Bypass
Switch

RIB

BFB
Critical
Load

 AC Output

Static
Switch

Disconnects

THREE BREAKER MAINTENANCE BYPASS SWITCHBOARD

CONTROL POWER

UPS MODULE

MAIN INPUT
SWITCHGEAR

OUTPUT
CB

Rectifier/
Charger

INPUT
CB

Inverter

Battery

MBD

BIB

MBB

MIB
3.2.7  Emergency Power Off

7KH�5HPRWH�(PHUJHQF\�3RZHU�2II��5(32��
PRGH�LV�XVHG�WR�UHPRYH�DOO�SRZHU�IURP�WKH�
FULWLFDO�ORDG�

7KH�5HPRWH�(PHUJHQF\�3RZHU�2II�FRQWURO�LV�D�
VZLWFK�ORFDWHG�UHPRWHO\�IURP�WKH�836�V\VWHP��
,W�ZLOO�QRUPDOO\�EH�LQ�WKH�VDPH�URRP�DV�WKH�
FULWLFDO�ORDG�HTXLSPHQW��7KLV�PRGH�FDQ�DOVR�EH�
LQLWLDWHG�E\�DQ�DXWRPDWLF�FRQWDFW�FORVXUH�LQ�WKH�
VDPH�H[WHUQDO�FLUFXLW�DV�WKH�PDQXDOO\�RSHUDWHG�
VZLWFK�

:KHQ�\RX�RSHUDWH�WKH�(PHUJHQF\�3RZHU�2II�
VZLWFK��DOO�836�FLUFXLW�EUHDNHUV�DUH�RSHQHG�
LQFOXGLQJ�WKH�E\SDVV�FLUFXLW�EUHDNHU��$OO�SRZHU�
WKURXJK�WKH�836�LV�UHPRYHG�IURP�WKH�ORDG��
7\SLFDOO\��WKH�5(32�FLUFXLW�DOVR�RSHQV�WKH�
FLUFXLW�EUHDNHUV�WKDW�SURYLGH�SRZHU�WR�WKH�
E\SDVV�OLQHV�DQG�WKH�836�FRQWUROV�

5HIHU�WR���������6KXWGRZQ�3URFHGXUHV�
Liebert Series 600T UPS, Single Module 3-57



)LJXUH�������0RGXOH�6KXWGRZQ

THREE BREAKER MAINTENANCE BYPASS SWITCHBOARD

OUTPUT
CB

Rectifier/
Charger

Controls

Battery

Bypass CB

INPUT
CB

Static
Bypass
Switch

CONTROL POWER

UPS MODULE

Inverter

RIB

BFB

MAIN INPUT
SWITCHGEAR

Critical
Load

 AC Output

MBD

Static
Switch

Disconnects

BIB

MBB

MIB
3.2.8  Module Shutdown

3HUIRUP�D�0RGXOH�6KXWGRZQ�SURFHGXUH�ZKHQ�
\RX�PXVW�GLVFRQQHFW�WKH�836�V\VWHP�
FRPSRQHQWV�IURP�DOO�SRZHU�VRXUFHV�ZKHQ�
UHTXLUHG�IRU�PDLQWHQDQFH�SURFHGXUHV�

8VH�WKH�6KXWGRZQ�3URFHGXUHV�VFUHHQ�ZKHQ�
SHUIRUPLQJ�D�PDQXDO�6\VWHP�6KXWGRZQ�

5HIHU�WR���������6KXWGRZQ�3URFHGXUHV�

5HIHU�WR���������0DLQWHQDQFH�%\SDVV�

%HIRUH�SHUIRUPLQJ�DQ\�PDLQWHQDQFH�RQ�\RXU�
/LHEHUW�6HULHV����7�836�6\VWHP��REVHUYH�$//�
RI�WKH�:$51,1*6�LQ�6HFWLRQ�����
0$,17(1$1&(�

:$51,1*

/(7+$/�92/7$*(6�$5(�35(6(17�
:,7+,1�7+,6�6<67(0�(9(1�:+(1�,7�
,6�127�21�25�:+(1�32:(5�,6�127�
%(,1*�6833/,('��2%6(59(�$//�
&$87,216�$1'�:$51,1*6�,1�7+,6�
0$18$/��)$,/85(�72�'2�62�&28/'�
5(68/7�,1�6(5,286�,1-85<�25�
'($7+��'2�127�:25.�21�25�
23(5$7(�7+,6�(48,30(17�81/(66�
<28�$5(�)8//<�48$/,),('�72�'2�
62���1(9(5�:25.�$/21(�
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)LJXUH�������/RDG�RQ�0DLQWHQDQFH�%\SDVV��7ZR�%UHDNHUV�

Critical
Load

 AC Output

RIB

MBD

MBFB

BIB

OUTPUT
CB

Controls

Battery

Bypass CB

INPUT
CB

Static
Bypass
Switch

Static
Switch

Disconnects

TWO  BREAKER MAINTENANCE BYPASS SWITCHBOARD

CONTROL POWER

UPS MODULE

MAIN INPUT
SWITCHGEAR

Rectifier/
Charger Inverter

MBB

MIB
3.2.9  Maintenance Bypass

0DLQWHQDQFH�%\SDVV�VZLWFKJHDU�DOORZV�\RX�WR�
WRWDOO\�LVRODWH�WKH�836�IURP�DOO�SRZHU�VRXUFHV��
ZKLOH�\RX�PDLQWDLQ�SRZHU�WR�WKH�FULWLFDO�ORDG�

<RXU�LQVWDOODWLRQ�PD\�KDYH�D�7ZR�%UHDNHU�RU�
7KUHH�%UHDNHU�0DLQWHQDQFH�%\SDVV��RU�QRQH�DW�
DOO��7KH�PDLQ�GLIIHUHQFH�EHWZHHQ�D�7ZR��
%UHDNHU�DQG�7KUHH�%UHDNHU�0DLQWHQDQFH�
%\SDVV�LV�WKH�ORFDWLRQ�RI�WKH�%\SDVV�,QSXW�
%UHDNHU��%,%��

$QRWKHU�RSWLRQ�WKDW�PD\�EH�SUHVHQW�DW�\RXU�VLWH�
LV�DQ�DOWHUQDWH�SRZHU�VRXUFH��JHQHUDWRU��DQG�DQ�
DXWRPDWLF�WUDQVIHU�VZLWFK��$76��

1RWH�WKDW�WR�WRWDOO\�LVRODWH�WKH�836�V\VWHP�
IURP�DOO�SRZHU�VRXUFHV��WKH�0DLQ�,QSXW�
VZLWFKJHDU�DQG�EDWWHU\�FLUFXLW�EUHDNHUV�PXVW�
DOVR�EH�RSHQHG�

&$87,21

,QVWUXFWLRQV�IRU�RSHUDWLQJ�WKH�0DLQWH�
QDQFH�%\SDVV�FLUFXLW�EUHDNHUV�DUH�RQ�WKH�
0DLQWHQDQFH�%\SDVV�FDELQHW��0DNH�VXUH�
\RX�XQGHUVWDQG�WKH�SURSHU�VHTXHQFH�
EHIRUH�RSHUDWLQJ�DQ\�FLUFXLW�EUHDNHU��
2SHUDWLQJ�D�0DLQWHQDQFH�%\SDVV�FLUFXLW�
EUHDNHU�RXW�RI�VHTXHQFH�FRXOG�FXW�RII�
SRZHU�WR�WKH�FULWLFDO�ORDG�
Liebert Series 600T UPS, Single Module 3-59



)LJXUH�������/RDG�RQ�0DLQWHQDQFH�%\SDVV��7KUHH�%UHDNHUV�

STANDBY GENERATOR

AUTOMATIC TRANSFER SWITCH

Critical
Load

 AC Output

RIB

MBD

BFB

OUTPUT
CB

Controls

Battery

Bypass CB

INPUT
CB

Static
Bypass
Switch

Static
Switch

Disconnects

THREE BREAKER MAINTENANCE BYPASS SWITCHBOARD

CONTROL POWER

UPS MODULE

MAIN INPUT
SWITCHGEAR

Rectifier/
Charger Inverter

MBB

BIB MIB
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3.3   MANUAL PROCEDURES

352&('85(6

7KH�/LHEHUW�6HULHV����7�836�LV�GHVLJQHG�WR�
IXQFWLRQ�ZKLOH�XQDWWHQGHG�E\�DQ�RSHUDWRU��
0DQ\�LPSRUWDQW�IXQFWLRQV�DUH�KDQGOHG�
DXWRPDWLFDOO\�E\�WKH�V\VWHP�FRQWURO�ORJLF��DV�
H[SODLQHG�LQ�������$XWRPDWLF�2SHUDWLRQV��
2WKHU�SURFHGXUHV�PXVW�EH�SHUIRUPHG�
PDQXDOO\�

0DQXDO�SURFHGXUHV�DYDLODEOH�WR�WKH�RSHUDWRU�
LQFOXGH�6WDUW�8S��/RDG�7UDQVIHUV��DQG�
6KXWGRZQV��7KHVH�SURFHGXUHV�DUH�SHUIRUPHG�E\�
XVLQJ�WKH�RSHUDWRU�FRQWURO�SDQHO�DQG�VRPH�
PDQXDOO\�RSHUDWHG�FLUFXLW�EUHDNHUV�DQG�
VZLWFKHV�

7KH�/&'�GLVSOD\�LQFOXGHV�D�VFUHHQ�WR�KHOS�\RX�
ZLWK�HDFK�PDQXDO�SURFHGXUH�E\�OLVWLQJ�HDFK�
VWHS�\RX�PXVW�SHUIRUP�

7KLV�VHFWLRQ�OLVWV�VWHS�E\�VWHS�FRQWUROV�WR�
RSHUDWH�DQG�FRQGLWLRQV�WR�REVHUYH�LQ�WKH�
IROORZLQJ�PDQXDO�SURFHGXUHV�

�� 6WDUW�8S��LQFOXGLQJ�LQLWLDO�VWDUW�XS��UHFRY�
HULQJ�IURP�LQSXW�SRZHU�IDLOXUH��UHFRYHULQJ�
IURP�EDWWHU\�VKXWGRZQ��DQG�UHFRYHULQJ�
IURP�VKXWGRZQV�IRU�HPHUJHQFLHV�RU�PDLQWH�
QDQFH�SURFHGXUHV�

�� /RDG�7UDQVIHUV��LQFOXGLQJ�WUDQVIHUV�IURP�
836�V\VWHP�WR�E\SDVV��DQG�UH�WUDQVIHUV�
IURP�E\SDVV�WR�WKH�836�V\VWHP�

�� 6KXWGRZQV��LQFOXGLQJ�PRGXOH�VKXWGRZQV�
IRU�PDLQWHQDQFH�SURFHGXUHV�DQG�HPHUJHQF\�
VKXWGRZQV�
Liebert Series 600T UPS, Single Module 3-61



3.3.1  Start-Up Procedure

:KHQ�WKH�836�PRGXOH�KDV�EHHQ�VKXW�GRZQ�IRU�
DQ\�UHDVRQ��XVH�WKLV�SURFHGXUH�WR�VWDUW�XS�WKH�
836�V\VWHP��7KLV�SURFHGXUH�JLYHV�VWHS�E\�VWHS�
LQVWUXFWLRQV�IRU�FRQWUROV�WR�RSHUDWH�DQG�
FRQGLWLRQV�WR�REVHUYH��<RXU�SUHVHQW�VLWXDWLRQ�
FRXOG�EH�LQLWLDO�VWDUWXS�RU�UHFRYHULQJ�IURP�
LQSXW�SRZHU�IDLOXUH��EDWWHU\�VKXWGRZQ��
PDLQWHQDQFH�VKXWGRZQ��RU�DQ�HPHUJHQF\�
VKXWGRZQ�

127(

7KH�IROORZLQJ�SURFHGXUH�DVVXPHV�WKDW�
WKH�836�LQVWDOODWLRQ�LQVSHFWLRQ�DQG�
LQLWLDO�VWDUW�XS�KDYH�EHHQ�SHUIRUPHG�E\��
/LHEHUW�*OREDO�6HUYLFHV��$�/LHEHUW�
DXWKRUL]HG�UHSUHVHQWDWLYH�PXVW�SHUIRUP�
WKH�LQLWLDO�V\VWHP�VWDUW�XS�WR�HQVXUH�
SURSHU�V\VWHP�RSHUDWLRQ�

&$87,21

7KH�IROORZLQJ�SURFHGXUH�SURYLGHV�SRZHU�
WR�WKH�FULWLFDO�ORDG�GLVWULEXWLRQ�V\VWHP��
9HULI\�WKDW�WKH�FULWLFDO�ORDG�GLVWULEXWLRQ�
LV�UHDG\�WR�DFFHSW�SRZHU��0DNH�VXUH�WKDW�
SHUVRQQHO�DQG�HTXLSPHQW�DUH�UHDG\�IRU�
WKH�FULWLFDO�ORDG�GLVWULEXWLRQ�V\VWHP�WR�
EH�HQHUJL]HG�

,I�\RXU�LQVWDOODWLRQ�LQFOXGHV�D�0DLQWHQDQFH�
%\SDVV��\RX�PD\�DOUHDG\�EH�VXSSO\LQJ�SRZHU�WR�
WKH�FULWLFDO�ORDG�HTXLSPHQW�WKURXJK�WKH�
0DLQWHQDQFH�%\SDVV��,I�WKHUH�LV�QR�SRZHU�WR�
WKH�FULWLFDO�ORDG��DSSO\�SRZHU�WKURXJK�WKH�836�
E\SDVV�OLQH�SHU�WKH�IROORZLQJ�SURFHGXUH�

'XULQJ�D�VWDUW�XS�SURFHGXUH��SRZHU�LV�VXSSOLHG�
WR�WKH�FULWLFDO�ORDG�WKURXJK�WKH�836��LQWHUQDO��
E\SDVV�OLQH�ZKLOH�WKH�836�V\VWHP�LV�EHLQJ�
HQHUJL]HG��'HSHQGLQJ�RQ�WKH�UHDVRQ�IRU�\RXU�
836�V\VWHP�VKXWGRZQ��\RX�PD\�DOUHDG\�KDYH�
SRZHU�WKURXJK�WKH�E\SDVV�OLQH��<RX�FDQ�
GHWHUPLQH�WKLV�E\�REVHUYLQJ�WKH�0RQLWRU��
0LPLF�'LVSOD\�VFUHHQ�DIWHU�&RQWURO�3RZHU�LV�
DYDLODEOH�

6WHS����%HIRUH�\RX�DSSO\�SRZHU�WR�WKH�836�
PRGXOHV��GHWHUPLQH�WKH�SRVLWLRQ�RI�WKH�IRO�
ORZLQJ�FLUFXLW�EUHDNHUV�DQG�VZLWFKHV�

D���5HFWLILHU�,QSXW�%UHDNHU��5,%����,I�WKLV�
H[WHUQDO�FLUFXLW�EUHDNHU�LV�FORVHG��\RX�
DOUHDG\�KDYH�SRZHU�WR�WKH�836�FDELQHW�
DQG�SRVVLEO\�SRZHU�WR�WKH�FRQWUROV��,I�
WKLV�EUHDNHU�LV�FORVHG��OHDYH�LW�FORVHG��,I�
LW�LV�RSHQ��OHDYH�LW�RSHQ�XQWLO�\RX�DUH�
UHDG\�WR�DSSO\�SRZHU�WR�WKH�836�FDEL�
QHW�

E���%\SDVV�,QSXW�%UHDNHU��%,%����,I�WKLV�
H[WHUQDO�FLUFXLW�EUHDNHU�LV�FORVHG��\RX�
PD\�DOUHDG\�KDYH�SRZHU�WR�WKH�FULWLFDO�
ORDG�WKURXJK�WKH�E\SDVV�OLQH��,I�WKLV�
EUHDNHU�LV�FORVHG��OHDYH�LW�FORVHG��,I�LW�LV�
RSHQ��OHDYH�LW�RSHQ�XQWLO�\RX�DUH�UHDG\�
WR�HQHUJL]H�WKH�E\SDVV�OLQH�

F���,QSXW�&LUFXLW�%UHDNHU����9HULI\�WKDW�
WKLV�EUHDNHU�RQ�WKH�IURQW�RI�WKH�836�FDE�
LQHW��)LJXUH������LV�LQ�WKH�2))�SRVLWLRQ�

G���0RGXOH�%DWWHU\�'LVFRQQHFW��0%'����
9HULI\�WKDW�WKLV�H[WHUQDO�EUHDNHU�LV�RSHQ�
RU�WULSSHG��,I�\RX�DUH�XVLQJ�EDWWHU\�FDEL�
QHWV��YHULI\�WKDW�EUHDNHUV�RQ�DOO�WKH�FDE�
LQHWV�DUH�RSHQ�

H���%\SDVV�&LUFXLW�%UHDNHU���7KLV�PRWRU�
L]HG�FLUFXLW�EUHDNHU��)LJXUH������VKRXOG�
EH�FORVHG�XQOHVV�\RX�DUH�UHFRYHULQJ�IURP�
D�5HPRWH�(PHUJHQF\�3RZHU�2II��<RX�
PD\�DOUHDG\�EH�VXSSO\LQJ�SRZHU�WR�WKH�
FULWLFDO�ORDG�WKURXJK�WKLV�EUHDNHU��,I�WKLV�
EUHDNHU�LV�RSHQ��\RX�ZLOO�EH�LQVWUXFWHG�
WR�UHVHW�LW�DIWHU�&RQWURO�3RZHU�LV�DYDLO�
DEOH�

I���2XWSXW�&LUFXLW�%UHDNHU���7KLV�PRWRU�
L]HG�FLUFXLW�EUHDNHU��)LJXUH������VKRXOG�
EH�RSHQ�

J���6WDWLF�6ZLWFK�'LVFRQQHFWV���,I�\RXU�
836�KDV�D�URWDU\��PDQXDOO\�RSHUDWHG�
VWDWLF�VZLWFK�GLVFRQQHFW��)LJXUH�������LW�
VKRXOG�EH�LQ�WKH�21��FORVHG��SRVLWLRQ�
XQOHVV�\RX�DUH�UHFRYHULQJ�IURP�D�VKXW�
GRZQ��,I�WKLV�VZLWFK�LV�2))��RSHQ���\RX�
ZLOO�EH�LQVWUXFWHG�WR�UHVHW�LW�DQG�WXUQ�LW�
RQ�ODWHU�LQ�WKLV�SURFHGXUH��,I�\RXU�836�
GRHV�QRW�KDYH�D�URWDU\�VZLWFK��LW�ZLOO�
KDYH�D�SDLU�RI�IXVHV�ODEHOHG�6WDWLF�'LV�
FRQQHFW�QHDU�WKH�VWDWLF�VZLWFK�DVVHPEO\��
7KHVH�IXVHV�VKRXOG�EH�21��SXVKHG�LQ��
XQOHVV�\RX�DUH�UHFRYHULQJ�IURP�D�VKXW�
GRZQ�
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K���&RQWURO�3RZHU���7KH�IXVHV�ODEHOHG�&RQ�
WURO�'LVFRQQHFW�VKRXOG�EH�21��SXVKHG�
LQ��XQOHVV�\RX�DUH�UHFRYHULQJ�IURP�D�
PDLQWHQDQFH�VKXWGRZQ��,I�WKH�VZLWFK�LV�
2))��IXVHKROGHUV�SXOOHG�RSHQ���OHDYH�LW�
2))�XQWLO�\RX�DUH�UHDG\�WR�DSSO\�SRZHU�
WR�WKH�836�FRQWUROV�

127(

,I�WKH�V\VWHP�ZDV�VKXW�GRZQ�LQ�UHVSRQVH�
WR�DQ��(PHUJHQF\�2II���WKHUH�PD\�EH�
DODUP�PHVVDJHV�RQ�WKH�/&'�VFUHHQ�WKDW�
GHVFULEH�V\VWHP�FRQGLWLRQV�EHIRUH��RU�DW�
WKH�WLPH�RI��WKH�VKXWGRZQ��6RPH�RU�DOO�
RI�WKH�DODUP�FRQGLWLRQV�PD\�KDYH�
DOUHDG\�EHHQ�UHVROYHG��7R�FOHDU�WKHVH�
DODUP�PHVVDJHV��WXUQ�RII�WKH�FRQWURO�
SRZHU��VHH�)LJXUHV�����DQG�������:DLW�DW�
OHDVW�WHQ�PLQXWHV�IRU�WKH�FRQWURO�SRZHU�
FLUFXLWU\�WR�FRPSOHWHO\�GH�HQHUJL]H��
$IWHU�WHQ�PLQXWHV��WXUQ�FRQWURO�SRZHU�
EDFN�RQ�DQG�ZDLW�WZR�PLQXWHV�EHIRUH�
FRQWLQXLQJ

&$87,21

,I�\RX�DUH�UHFRYHULQJ�IURP�D�836�V\VWHP�
VKXWGRZQ�IRU�PDLQWHQDQFH�SURFHGXUHV��
YHULI\�WKDW�DOO�RI�WKH�836�V\VWHP�GRRUV�
DUH�FORVHG�DQG�ODWFKHG��$OO�WHVW�HTXLS�
PHQW�PXVW�EH�UHPRYHG�IURP�WKH�V\VWHP��
$OO�HOHFWULFDO�FRQQHFWLRQV�PXVW�EH�
VHFXUH�

6WHS����3RZHU�PXVW�EH�SURYLGHG�WR�WKH�836�
FRQWUROV�VR�WKH�RSHUDWRU�FDQ�XVH�WKH�/&'�
GLVSOD\�DQG�VR�WKH�V\VWHP�ORJLF�FDQ�SHUIRUP�
LWV�FRQWURO�IXQFWLRQV��1RWH�WKDW�\RX�FDQ�XVH�
WKH�/&'�GLVSOD\�WR�PRQLWRU�836�V\VWHP�
VWDWXV��HYHQ�ZKHQ�WKH�836�PRGXOHV�DUH�QRW�
RSHUDWLQJ��7KLV�ZLOO�EH�WKH�XVXDO�FRQGLWLRQ�
XQOHVV�\RX�DUH�UHFRYHULQJ�IURP�D�PDLQWH�
QDQFH�VKXWGRZQ�

,I�WKH�/&'�VFUHHQ�LV�QRW�RSHUDWLQJ��HQHUJL]H�
&RQWURO�3RZHU�E\�RSHUDWLQJ�WKH�IROORZLQJ�
WZR�FRQWUROV�

D���&ORVH�WKH�5HFWLILHU�,QSXW�%UHDNHU��5,%��
ZKLFK�LV�RXWVLGH�WKH�836�FDELQHW��7KLV�
ZLOO�SURYLGH�SRZHU�WR�WKH�836�FDELQHW�
EXW�QRW�WR�DQ\�836�FRPSRQHQWV�

E���2SHQ�WKH�836�FDELQHW�GRRU�DQG�YHULI\�
WKDW�WKH�WZR�IXVHKROGHUV�PDUNHG�&RQ�
WURO�'LVFRQQHFW�DUH�21��SXVKHG�LQ���,I�
QRW��SXVK�LQ�ERWK�IXVHKROGHUV�QRZ�WR�
WXUQ�&RQWURO�3RZHU�21��&ORVH�WKH�836�
FDELQHW�GRRU�

127(

:DLW�WZR�PLQXWHV�DIWHU�DSSO\LQJ�
&RQWURO�3RZHU�EHIRUH�\RX�RSHUDWH�DQ\�
RWKHU�836�FRQWUROV�

6WHS����'XULQJ�D�VWDUW�XS�SURFHGXUH��SRZHU�LV�
VXSSOLHG�WR�WKH�FULWLFDO�ORDG�WKURXJK�WKH�
LQWHUQDO�E\SDVV�OLQH�ZKLOH�WKH�836�PRGXOH�
LV�EHLQJ�HQHUJL]HG��'HSHQGLQJ�RQ�WKH�UHD�
VRQ�IRU�\RXU�836�PRGXOH�VKXWGRZQ��\RX�
PD\�DOUHDG\�KDYH�SRZHU�WKURXJK�WKH�
E\SDVV�OLQH��<RX�FDQ�GHWHUPLQH�WKLV�E\�
REVHUYLQJ�WKH�0RQLWRU�0LPLF�'LVSOD\�
VFUHHQ�QRZ�WKDW�&RQWURO�3RZHU�LV�DYDLODEOH��
,I�WKH�E\SDVV�OLQH�LV�QRW�VXSSO\LQJ�WKH�ORDG��
HQHUJL]H�WKH�E\SDVV�OLQH�E\�GRLQJ�WKH�IRO�
ORZLQJ�

D���&ORVH�WKH�%\SDVV�,QSXW�%UHDNHU��%,%���
H[WHUQDO�WR�WKH�836��7KLV�EUHDNHU�PD\�
EH�LQ�\RXU�0DLQWHQDQFH�%\SDVV�&DELQHW�

&$87,21

'2�127�DVVXPH�WKDW�WKH�836�%\SDVV�
%UHDNHU�LV�FORVHG�

,QVWUXFWLRQV�IRU�RSHUDWLQJ�WKH�0DLQWH�
QDQFH�%\SDVV�FLUFXLW�EUHDNHUV�DUH�RQ�WKH�
0DLQWHQDQFH�%\SDVV�FDELQHW��0DNH�VXUH�
\RX�XQGHUVWDQG�WKH�SURSHU�VHTXHQFH�
EHIRUH�RSHUDWLQJ�DQ\�FLUFXLW�EUHDNHU��
2SHUDWLQJ�D�0DLQWHQDQFH�%\SDVV�FLUFXLW�
EUHDNHU�RXW�RI�VHTXHQFH�FRXOG�FXW�RII�
SRZHU�WR�WKH�FULWLFDO�ORDG�
Liebert Series 600T UPS, Single Module 3-63



E���2EVHUYH�WKH�0RQLWRU�0LPLF�'LVSOD\�
VFUHHQ�WR�GHWHUPLQH�LI�\RXU�836�%\SDVV�
FLUFXLW�EUHDNHU�LV�FORVHG�DQG�ZKHWKHU�
WKH�836�%\SDVV�OLQH�LV�VXSSO\LQJ�SRZHU�
WR�WKH�FULWLFDO�ORDG�

,I�\RXU�%\SDVV�FLUFXLW�EUHDNHU�LV�RSHQ�
�DV�LQ�UHFRYHULQJ�IURP�DQ�(PHUJHQF\�
3RZHU�2II�RU�/RZ�%DWWHU\�6KXWGRZQ���
FORVH�WKLV�FLUFXLW�EUHDNHU�DV�IROORZV�

����2SHQ�WKH�836�FRQWURO�SDQHO�GRRU�DQG�
ILQG�WKH�7UDQVIHU�5HOD\�%RDUG��RQ�
WKH�WRS�FURVV�PHPEHU�RI�WKH�IUDPH���
,I�WKH�UHG�/('��&5����ODEHOHG�727�
6�'��7RWDO�6KXWGRZQ��LV�RQ��SUHVV�
WKH�%\SDVV�5HVHW�VZLWFK��6:���RQ�
WKLV�ERDUG��7KH�UHG�/('�VKRXOG�WXUQ�
RII�

����6HW�WKH�6WDWLF�6ZLWFK�'LVFRQQHFW�
�)LJXUH������WR�2))��RSHQ��

127(

'HSHQGLQJ�RQ�836�PRGHO��WKH�VWDWLF�
VZLWFK�GLVFRQQHFW�FDQ�EH�HLWKHU�D�URWDU\�
KDQGOH�RQ�WKH�6WDWLF�6ZLWFK�DVVHPEO\�RU�
D�SDLU�RI�IXVHKROGHUV�ODEHOHG�6WDWLF�
'LVFRQQHFW�DQG�PRXQWHG�RQ�WKH�IUDPH�
DGMDFHQW�WR�WKH�6WDWLF�6ZLWFK��5HIHU�WR�
WKH�GUDZLQJ�RI�\RXU�836�V\VWHP�

����)LQG�WKH�&ORVH�%�3��MXPSHU�RQ�WKH�
PDLQ�ORJLF�ERDUG��QH[W�WR�RQH�RI�WKH�
ODUJH�$6,&�FKLSV��5HPRYH�DQG�
UHSODFH�WKLV�MXPSHU�WR�UHVHW�WKH�836�
%\SDVV�FLUFXLW�EUHDNHU��&KHFN�WKH�
0RQLWRU�0LPLF�VFUHHQ�WR�YHULI\�WKH�
EUHDNHU�LV�FORVHG��

����6HW�WKH�6WDWLF�6ZLWFK�'LVFRQQHFW�WR�
21��FORVHG��E\�HLWKHU�WXUQLQJ�WKH�
URWDU\�KDQGOH�RU�E\�FORVLQJ�WKH�IXVH�
KROGHU��

����&ORVH�WKH�836�PRGXOH�GRRUV�

F���,I�WKH�836�%\SDVV�OLQH�LV�DYDLODEOH��EXW�
QRW�\HW�VXSSO\LQJ�SRZHU�WR�WKH�ORDG��
FORVH�WKH�FLUFXLW�EUHDNHUV��H[WHUQDO�WR�
WKH�836��UHTXLUHG�WR�SURYLGH�SRZHU�WR�
WKH�FULWLFDO�ORDG�HTXLSPHQW��,I�\RX�KDYH�
D�0DLQWHQDQFH�%\SDVV��WKLV�ZLOO�LQFOXGH�
WKH�0DLQWHQDQFH�,VRODWLRQ�%UHDNHU�
�0,%��

&$87,21

0DNH�VXUH�\RX�XQGHUVWDQG�WKH�SURSHU�
VHTXHQFH�EHIRUH�RSHUDWLQJ�DQ\�FLUFXLW�
EUHDNHU��2SHUDWLQJ�D�0DLQWHQDQFH�
%\SDVV�FLUFXLW�EUHDNHU�RXW�RI�VHTXHQFH�
FRXOG�FXW�RII�SRZHU�WR�WKH�FULWLFDO�ORDG�

����9HULI\�WKH�%\SDVV�,QSXW�%UHDNHU�
�%,%��DQG�836�%\SDVV�FLUFXLW�EUHDN�
HUV�DUH�FORVHG�

����&ORVH�WKH�0DLQWHQDQFH�,VRODWLRQ�
%UHDNHU��0,%��

����2SHQ�WKH�0DLQWHQDQFH�%\SDVV�
%UHDNHU��0%%��

2EVHUYH�WKH�0RQLWRU�0LPLF�'LVSOD\�VFUHHQ�WR�
FRQILUP�WKDW�WKH�836�%\SDVV�OLQH�LV�HQHUJL]HG�
DQG�VXSSO\LQJ�SRZHU�WR�WKH�FULWLFDO�ORDG�
HTXLSPHQW�

6WHS����

D���3UHVV�WKH�6HOHFW�SDG�WR�SXW�WKH�0DVWHU�
0HQX�RQ�WKH�/&'�GLVSOD\��0RYH�WKH�
KLJKOLJKWHG�FXUVRU�WR�6WDUW�8S�3URFH�
GXUHV��XVH�WKH�8S�DQG�'RZQ�SDGV���
3UHVV�WKH�6HOHFW�SDG�WR�GLVSOD\�WKH�
6WDUW�8S�3URFHGXUHV�VFUHHQ��)LJXUH���
�����5HWXUQ�WR�WKLV�VFUHHQ�ZKHQHYHU�\RX�
QHHG�WR�VHH�WKH�VWDUW�XS�LQVWUXFWLRQV�

E���2Q�WKH�/&'�GLVSOD\��VHOHFW�6\VWHP�&RQ�
ILJXUDWLRQ�IURP�WKH�0DVWHU�0HQX��9HU�
LI\�WKDW�DOO�RI�WKH�LQIRUPDWLRQ�FRQWDLQHG�
LQ�WKH�6\VWHP�&RQILJXUDWLRQ�VFUHHQ�LV�
FRUUHFW��:KHQ�WKH�GDWD�LV�FRUUHFW��SUHVV�
WKH�6HOHFW�SDG�XQWLO�WKH�GLVSOD\�UHWXUQV�
WR�WKH�0DVWHU�0HQX�

F���6HOHFW�WKH�:DON��,Q�VFUHHQ�RQ�WKH�/&'�
GLVSOD\�

G���7R�HQHUJL]H�WKH�836�PRGXOH��PDQXDOO\�
FORVH�WKH�LQSXW�FLUFXLW�EUHDNHU��&%���
)LJXUH�������7KLV�ZLOO�SURYLGH�SRZHU�WR�
WKH�UHFWLILHU��8VH�WKH�:DON�,Q�VFUHHQ�WR�
PRQLWRU�WKH�0RGXOH�'&�%XV�YROWDJH�
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)LJXUH�������6WDUW�8S�3URFHGXUHV�6FUHHQ

 

START-UP PROCEDURES

1.  Wait approximately two (2) minutes before attempting any other action .

2.  Select "SYSTEM CONFIGURATION" screen to verify that the correct model number is
displayed.

3. Select "WALK-IN" screen and do the following:

     a)  Close module input circuit breaker. Verify that the DC voltage bar on
the display begins to gradually move to the right and the AC input current
bars do not move to the right more than 10% (40% for modules 
with input filters) after the transformer inrush has subsided.

     b)    Verify that the output voltage bar moves to the right after the DC
bus bar has reached the 90% point. Both bars should settle near
their respective 100% levels.

NEXT PAGE

MASTER MENU

DOWN  :

SELECT  :

START-UP PROCEDURES (Cont’d)

     c)  If anything happens on the display not mentioned in (a) or (b),
immediately open the module input circuit breaker and investigate.

4.  If step 3 is successful, select "MONITOR/MIMIC" screen and verify module
DC bus and output voltages are at proper nominal level. If so, close
module battery circuit breaker.

5.  If bypass or static switch circuit breakers (contactor on xxxxx-xx)
are open, refer to Start-Up Procedures in the UPS Manual for instructions
on closing these breakers.

6. System is now ready to assume load. Select "LOAD TRANSFER PROCEDURES"
screen for this procedure.

FIRST PAGE

MASTER MENU

UP  :

SELECT  :
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:$51,1*

,)�$1<�$%1250$/�6,78$7,21�
2&&856�'85,1*�7+,6�:$/.�,1�352�
&('85(��23(1�7+(�,1387�&,5&8,7�
%5($.(5�$1'�,19(67,*$7(�7+(�
352%/(0��($&+�,1387�$036�%$5�
6+28/'�%(�:,7+,1�����2)�7+(�
$9(5$*(�%$5�/(1*7+��&$//�/,(�
%(57�*/2%$/�6(59,&(6�,)�<28�
1(('�+(/3�

7KH�,QSXW�$PSV�EDUV�VKRXOG�VHWWOH�DW�DERXW�
����DIWHU�WKH�PRPHQWDU\�LQUXVK�FXUUHQW�KDV�
VXEVLGHG�

9HULI\�WKDW�WKH�'&�9ROWDJH�EDU�EHJLQV�WR�
JUDGXDOO\�PRYH�WR�WKH�ULJKW�

9HULI\�WKDW�WKH�2XWSXW�9ROWDJH�EDU�PRYHV�WR�
WKH�ULJKW�DIWHU�WKH�'&�9ROWDJH�EDU�KDV�UHDFKHG�
WKH�����OHYHO��%RWK�EDUV�VKRXOG�VHWWOH�QHDU�WKH�
�����OLQH�

6HOHFW�WKH�0RQLWRU�0LPLF�GLVSOD\�IURP�WKH�
0DVWHU�0HQX�DQG�FRQILUP�WKDW�WKH�PRGXOH�'&�
EXV�DQG�$&�RXWSXW�DUH�DW�WKHLU�SURSHU�
RSHUDWLQJ�YROWDJHV�

6WHS����:KHQ�WKH�0RGXOH�'&�%XV�YROWDJH�LV�DW�
������\RX�FDQ�PDQXDOO\�FORVH�WKH�PRGXOH�
EDWWHU\�GLVFRQQHFW��0%'��FLUFXLW�EUHDNHU�
�H[WHUQDO�WR�WKH�836���

7KH�%DWWHU\�EORFN�LQ�WKH�0RQLWRU�0LPLF�
'LVSOD\�LQGLFDWHV�WKH�EDWWHU\�YROWDJH�DQG�
FKDUJH�FXUUHQW

127(

7KH�EDWWHU\�FKDUJH�FXUUHQW�PD\�
LQFUHDVH�TXLFNO\��EXW�WKHQ�VKRXOG�VORZO\�
GHFUHDVH��

,I�\RX�DUH�UHFRYHULQJ�IURP�D�EDWWHU\�
VKXWGRZQ�RU�DQ�LQSXW�SRZHU�IDLOXUH��WKH�
836�UHFWLILHU�ZLOO�EH�UHFKDUJLQJ�WKH�
EDWWHU\��5HFKDUJH�FXUUHQW�FDQ�EH�PRUH�
WKDQ�����$PSV��7KH�PD[LPXP�
DOORZDEOH�UHFKDUJH�FXUUHQW�IRU�\RXU�
XQLW�ZLOO�GHSHQG�RQ�WKH�N9$�UDWLQJ�DQG�
\RXU�IDFWRU\�VHW�EDWWHU\�UHFKDUJH�
FXUUHQW�OLPLW�

&$87,21

'R�QRW�XVH�HTXDOL]H�FKDUJLQJ�ZLWK�YDOYH�
UHJXODWHG�OHDG�DFLG�EDWWHULHV��5HIHU�WR�
WKH�EDWWHU\�PDQXIDFWXUHU
V�PDQXDO�IRU�
VSHFLILF�LQIRUPDWLRQ�DERXW�HTXDOL]H�
FKDUJLQJ�

8VH�WKH�0RQLWRU�0LPLF�'LVSOD\�VFUHHQ�WR�
GHWHUPLQH�WKH�FRQGLWLRQ�RI�WKH�836�PRGXOH��
3UHVV�WKH�$ODUP�5HVHW�SDG�WR�FOHDU�WKH�$ODUP�
0HVVDJHV��5HIHU�WR�7DEOH�����IRU�DQ�
H[SODQDWLRQ�RI�DQ\�UHPDLQLQJ�DODUP�PHVVDJHV�
�H[FHSW�/RDG�RQ�%\SDVV��ZKLFK�VKRXOG�VWLOO�EH�
GLVSOD\HG���&DOO�/LHEHUW�*OREDO�6HUYLFHV�LI�\RX�
FDQQRW�FOHDU�WKH�UHPDLQLQJ�DODUP�PHVVDJHV�

,I�QR�DODUP�PHVVDJHV�DUH�GLVSOD\HG�EHVLGHV�
/RDG�RQ�%\SDVV��WKH�836�PRGXOH�LV�QRZ�UHDG\�
WR�SURYLGH�SRZHU�WR�WKH�FULWLFDO�EXV�

5HIHU�WR�������/RDG�7UDQVIHU�3URFHGXUHV�WR�
UHWUDQVIHU�WKH�ORDG�IURP�WKH�E\SDVV�OLQH�WR�WKH�
836�PRGXOH�
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TRANSFER PROHIBIT

UPS  LEAD     =    2 Deg

UPS -
BYPASS -

480480
480481

B-CA-B

VOLTAGE COMPARISON
SELECT  :  MASTER MENU

OK  TO  TRANSFER

+30

ON UPS

60.0 Hz
479

C-A FREQUENCY

MANUAL
TRANSFER INSTRUCTIONS

1. Adjust the UPS voltage until it equals the
     bypass voltage with the VOLTAGE ADJUST pot.
2.  If the OK TO TRANSFER message is highlighted,
     simultaneously press the BYPASS  and CONTROL ENABLE 

buttons.
3.  Verify that the transfer was successful by checking the 
     breaker status on the "MONITOR/MIMIC" screen.
4.  Press the ALARM RESET button to clear alarms which 
     are no longer active

SYNCHRONIZATION

60.0 Hz

0-30
480

3.3.2  Load Transfer Procedures 6WHS����
8VH�WKH�0RQLWRU�0LPLF�'LVSOD\�WR�GHWHUPLQH�
WKH�RSHUDWLQJ�FRQGLWLRQ�RI�WKH�836�PRGXOH��
3UHVV�WKH�$ODUP�5HVHW�SDG�WR�FOHDU�WKH�$ODUP�
0HVVDJHV��5HIHU�WR�7DEOH�����IRU�DQ�
H[SODQDWLRQ�RI�DQ\�UHPDLQLQJ�DODUP�PHVVDJHV�
�H[FHSW�/RDG�2Q�%\SDVV���&DOO�/LHEHUW�*OREDO�
6HUYLFHV�LI�\RX�FDQQRW�FOHDU�WKH�UHPDLQLQJ�
DODUP�PHVVDJHV�

,I�WKH�RQO\�DODUP�PHVVDJH�GLVSOD\HG�LV�/RDG�2Q�
%\SDVV��RU�QR�DODUPV���\RX�FDQ�SHUIRUP�D�
PDQXDO�WUDQVIHU�RI�WKH�ORDG�EHWZHHQ�WKH�836�
PRGXOH�DQG�WKH�836�E\SDVV�OLQH��&KDQJLQJ�WKH�
ORDG�IURP�WKH�836�V\VWHP�WR�WKH�836�E\SDVV�LV�
FDOOHG�D�WUDQVIHU��&KDQJLQJ�WKH�ORDG�IURP�836�
E\SDVV�WR�WKH�836�V\VWHP�LV�FDOOHG�D�
UHWUDQVIHU��1RWH�WKDW�WKH�836�V\VWHP�FRQWURO�
ORJLF�FDQ�LQLWLDWH�DXWRPDWLF�ORDG�WUDQVIHUV�DQG�
UH�WUDQVIHUV��5HIHU�WR�������$8720$7,&�
23(5$7,216

D���3UHVV�WKH�6HOHFW�SDG�WR�GLVSOD\�WKH�0DV�
WHU�0HQX�RQ�WKH�/&'�GLVSOD\��0RYH�WKH�
KLJKOLJKWHG�FXUVRU�WR�/RDG�7UDQVIHU�
3URFHGXUHV��XVLQJ�WKH�8S�DQG�'RZQ�
SDGV���3UHVV�WKH�6HOHFW�SDG�WR�GLVSOD\�
WKH�/RDG�7UDQVIHU�3URFHGXUHV�VFUHHQ�

E���9HULI\�WKDW�WKH�2.�72�75$16)(5�PHV�
VDJH�LV�KLJKOLJKWHG��,I�QRW��LI�WKH�
75$16)(5�352+,%,7�PHVVDJH�LV�
KLJKOLJKWHG�LQVWHDG���VORZO\�URWDWH�WKH�
9ROWDJH�$GMXVW�NQRE��VHH�)LJXUH������
WR�PDWFK�WKH�836�V\VWHP�YROWDJH�WR�WKH�
E\SDVV�YROWDJH�

127(6

���836�RXWSXW�YROWDJH�FKDQJHV�9(5<�
VORZO\�LQ�UHVSRQVH�WR�PRYHPHQWV�RI�WKH�
9ROWDJH�$GMXVW�NQRE��7R�DYRLG�
RYHUVKRRWLQJ��DOORZ�DW�OHDVW�D�PLQXWH�
IRU�836�RXWSXW�YROWDJH�WR�VWDELOL]H�
EHIRUH�SURFHHGLQJ�WR�WKH�QH[W�VWHS�

���,I�WKH�75$16)(5�352+,%,7�
PHVVDJH�UHPDLQV��UHIHU�WR�7DEOH�����IRU�
FRUUHFWLYH�DFWLRQ�IRU�DQ\�DODUP�
PHVVDJHV��&DOO�/LHEHUW�*OREDO�6HUYLFHV�
LI�\RX�FDQQRW�VROYH�WKH�SUREOHP�
Liebert Series 600T UPS, Single Module 3-67



6WHS����3HUIRUP�6WHS���RQ�WKH�/RDG�7UDQVIHU�
3URFHGXUHV�6FUHHQ�

D����,I�WKH�ORDG�LV�RQ�WKH�836�PRGXOH��
VLPXOWDQHRXVO\�SUHVV�WKH�%\SDVV�DQG�
&RQWURO�(QDEOH�SDGV��)LJXUH�������7KLV�
ZLOO�FORVH�WKH�PRWRUL]HG�E\SDVV�FLUFXLW�
EUHDNHU�DQG�RSHQ�WKH�PRWRUL]HG�836�
PRGXOH�RXWSXW�FLUFXLW�EUHDNHU�LQ�D�
PDNH�EHIRUH�EUHDN�VHTXHQFH�

E���,I�WKH�ORDG�LV�RQ�WKH�836�E\SDVV��
VLPXOWDQHRXVO\�SUHVV�WKH�836�DQG�
&RQWURO�(QDEOH�SDGV��)LJXUH�������7KLV�
ZLOO�FORVH�WKH�PRWRUL]HG�836�PRGXOH�
RXWSXW�FLUFXLW�EUHDNHU�DQG�RSHQ�WKH�
PRWRUL]HG�836�E\SDVV�FLUFXLW�EUHDNHU�LQ�
D�PDNH�EHIRUH�EUHDN�VHTXHQFH�

5HWXUQ�WR�WKH�0RQLWRU�0LPLF�'LVSOD\�VFUHHQ�WR�
PRQLWRU�WKH�RSHUDWLRQ�RI�WKH�836�PRGXOH��
3UHVV�WKH�$ODUP�5HVHW�SDG�WR�FOHDU�DQ\�
ODWFKHG�DODUP�PHVVDJHV�UHPRYHG�E\�WKH�QHZ�
ORDG�VWDWXV��5HIHU�WR�7DEOH�����LI�DQ�DODUP�
PHVVDJH�RWKHU�WKDQ�/RDG�2Q�%\SDVV�LV�VWLOO�
GLVSOD\HG��&RQWDFW�/LHEHUW�*OREDO�6HUYLFHV�LI�
\RX�UHTXLUH�DVVLVWDQFH�

0$,17(1$1&(�%<3$66�/2$'�
75$16)(56

7R�PDQXDOO\�WUDQVIHU�WKH�ORDG�EHWZHHQ�
0DLQWHQDQFH�%\SDVV�DQG�WKH�836�E\SDVV�OLQH��
FDUHIXOO\�IROORZ�WKHVH�LQVWUXFWLRQV��'R�QRW�
WUDQVIHU�WKH�ORDG�EHWZHHQ�0DLQWHQDQFH�%\SDVV�
DQG�WKH�836�PRGXOH��LQYHUWHU��RXWSXW��8VH�WKH�
0RQLWRU�0LPLF�'LVSOD\�VFUHHQ�WR�YHULI\�WKH�
836�E\SDVV�OLQH�LV�DYDLODEOH�

&$87,21

0DNH�VXUH�\RX�XQGHUVWDQG�WKH�SURSHU�
VHTXHQFH�EHIRUH�RSHUDWLQJ�DQ\�FLUFXLW�
EUHDNHU��2SHUDWLQJ�D�0DLQWHQDQFH�
%\SDVV�FLUFXLW�EUHDNHU�RXW�RI�VHTXHQFH�
FRXOG�FXW�RII�SRZHU�WR�WKH�FULWLFDO�ORDG�

6WHS����,I�WKH�ORDG�LV�RQ�WKH�836�%\SDVV�

D���&ORVH�WKH�0DLQWHQDQFH�%\SDVV�%UHDNHU�
�0%%��

E���2SHQ�WKH�0DLQWHQDQFH�,VRODWLRQ�%UHDNHU�
�0,%���/RDG�LV�QRZ�RQ�0DLQWHQDQFH�
%\SDVV�

F���,I�836�E\SDVV�VKXWGRZQ�LV�UHTXLUHG��
RSHQ�WKH�%\SDVV�,QSXW�%UHDNHU��%,%��

6WHS����,I�WKH�ORDG�LV�RQ�0DLQWHQDQFH�
%\SDVV�

D���&ORVH�WKH�%\SDVV�,QSXW�%UHDNHU��%,%��RU�
YHULI\�%,%�LV�FORVHG��1RWH�WKDW�836�
%\SDVV�FLUFXLW�EUHDNHU��PRWRUL]HG��PXVW�
DOVR�EH�FORVHG�

E���&ORVH�WKH�0DLQWHQDQFH�,VRODWLRQ�%UHDNHU�
�0,%��

F���2SHQ�WKH�0DLQWHQDQFH�%\SDVV�%UHDNHU�
�0%%���/RDG�LV�QRZ�RQ�836�%\SDVV�
3-68 Operation and Maintenance Manual



)LJXUH�������6KXWGRZQ�3URFHGXUHV�6FUHHQ

 

SHUTDOWN PROCEDURES

NEXT PAGE

MASTER MENU

1.  If load is not already being supplied by the bypass line, select the
"LOAD TRANSFER PROCEDURE" screen and follow the instructions to transfer
the load to bypass.

2.  Open the battery breaker by simultaneously pressing the BATTERY TRIP and
CONTROL ENABLE pushbuttons.

3. Manually open the input breaker by moving the handle to the OFF position.

4. Verify breaker status on the "MONITOR / MIMIC" screen.

5. Press the ALARM RESET button to clear alarms which are no longer active.

DOWN  :

SELECT  :

 
FIRST PAGE

MASTER MENU

6.  If necessary for maintenance purposes, open the static switch disconnects
and/or control power switch (fuse disconnect on some models) to the OFF
position.

7.  Wait a minimum of two (2) minutes before attempting any other action.

UP  :

SELECT  :

SHUTDOWN PROCEDURES (Cont’d)

3.3.3  Shutdown Procedures WKH�6KXWGRZQ�3URFHGXUHV�VFUHHQ��1RWH�WKDW�
02'8/(�6+87'2:1�352&('85(

3HUIRUP�D�0RGXOH�6KXWGRZQ�3URFHGXUH�ZKHQ�
\RX�ZDQW�WR�UHPRYH�SRZHU�IURP�D�836�PRGXOH�
ZKHQ�UHTXLUHG�IRU�PDLQWHQDQFH�

%HIRUH�SHUIRUPLQJ�DQ\�PDLQWHQDQFH�RQ�\RXU�
/LHEHUW�6HULHV����7�836��REVHUYH�$//�RI�WKH�
:$51,1*6�LQ�6HFWLRQ�����0$,17(1$1&(�

8VH�WKH�PRGXOH�0RQLWRU�0LPLF�'LVSOD\�WR�
GHWHUPLQH�WKH�RSHUDWLQJ�FRQGLWLRQ�RI�WKH�836�
PRGXOH�

6WHS����)URP�WKH�PRGXOH�0DVWHU�0HQX��VHOHFW�

WKLV�LV�D�WZR�SDJH�VFUHHQ�

,I�WKH�836�PRGXOH�LV�VXSSO\LQJ�SRZHU�WR�WKH�
ORDG��/RDG�2Q�836���VHOHFW�WKH�/RDG�7UDQVIHU�
3URFHGXUHV�VFUHHQ�DQG�SHUIRUP�D�PDQXDO�
WUDQVIHU�WR�WKH�E\SDVV�OLQH��/RDG�RQ�%\SDVV���
7KLV�ZLOO�RSHQ�WKH�836�PRGXOH�RXWSXW�
PRWRUL]HG�FLUFXLW�EUHDNHU��)LJXUH������

6WHS����2SHQ�WKH�PRGXOH�EDWWHU\�GLVFRQQHFW�
�0%'��FLUFXLW�EUHDNHU�E\�VLPXOWDQHRXVO\�
SUHVVLQJ�WKH�%DWWHU\�7ULS�DQG�&RQWURO�
(QDEOH�SDGV��)LJXUH������

6WHS����0DQXDOO\�RSHQ�WKH�836�LQSXW�FLUFXLW�
EUHDNHU�E\�PRYLQJ�WKH�KDQGOH�WR�WKH�2))�
SRVLWLRQ��)LJXUH������

5HWXUQ�WR�WKH�0RQLWRU�0LPLF�'LVSOD\�WR�
Liebert Series 600T UPS, Single Module 3-69



YHULI\�VWDWXV�RI�WKH�FLUFXLW�EUHDNHUV��3UHVV�
WKH�$ODUP�5HVHW�SDG�WR�FOHDU�DODUP�
PHVVDJHV�

6WHS����,I�PDLQWHQDQFH�LV�UHTXLUHG�RQ�WKH�6WDWLF�
%\SDVV�6ZLWFK��WXUQ�WKH�6WDWLF�6ZLWFK�
'LVFRQQHFW�KDQGOH��LI�\RX�KDYH�D�URWDU\�
VZLWFK��WR�WKH�2))�SRVLWLRQ��RU�RSHQ�WKH�
WZR�6WDWLF�'LVFRQQHFW�IXVHKROGHUV�LI�\RX�
KDYH�WKH�DXWRPDWLF�GLVFRQQHFW�

&$87,21

7KH�836�E\SDVV�OLQH�LV�VWLOO�HQHUJL]HG�

6WHS����,I�PDLQWHQDQFH�LV�UHTXLUHG�RQ�WKH�836�
FRQWUROV��RSHQ�WKH�&RQWURO�'LVFRQQHFW�IXVH�
KROGHUV�DQG�RSHQ�WKH�5HFWLILHU�,QSXW�
%UHDNHU��5,%���H[WHUQDO�WR�WKH�836�FDEL�
QHW�

$W�WKLV�SRLQW��SRZHU�LV�UHPRYHG�IURP�WKH�
836�PRGXOH�FRPSRQHQWV��EXW�WKH�E\SDVV�
OLQH�LV�VWLOO�HQHUJL]HG�DQG�VXSSO\LQJ�SRZHU�
WR�WKH�ORDG�

6WHS����,I�PDLQWHQDQFH�LV�UHTXLUHG�LQ�WKH�DUHD�
RI�WKH�836�PRWRUL]HG�FLUFXLW�EUHDNHUV��
WUDQVIHU�WKH�ORDG�WR�WKH�0DLQWHQDQFH�
%\SDVV��LI�DYDLODEOH�

D����&ORVH�WKH�0DLQWHQDQFH�%\SDVV�%UHDNHU�
�0%%�

E���2SHQ�WKH�0DLQWHQDQFH�,VRODWLRQ�%UHDNHU�
�0,%���

F���2SHQ�WKH�%\SDVV�,QSXW�%UHDNHU��%,%��

&$87,21

,I�\RXU�LQVWDOODWLRQ�GRHV�QRW�LQFOXGH�D�
0DLQWHQDQFH�%\SDVV��SRZHU�PXVW�VWLOO�EH�
LVRODWHG�IURP�ERWK�VLGHV�RI�WKH�836�FLU�
FXLW�EUHDNHUV�LI�PDLQWHQDQFH�LV�
UHTXLUHG��7KLV�ZLOO�UHVXOW�LQ�ORVV�RI�
SRZHU�WR�WKH�FULWLFDO�ORDG��3HUIRUP�DQ�
RUGHUO\�ORDG�VKXWGRZQ�EHIRUH�LVRODWLQJ�
SRZHU�

:$51,1*

/(7+$/�92/7$*(6�$5(�35(6(17�
:,7+,1�7+,6�81,7�(9(1�:+(1�,7�,6�
127�21�25�:+(1�87,/,7<�,6�127�
%(,1*�6833/,('��2%6(59(�$//�
&$87,216�$1'�:$51,1*6�,1�7+,6�
0$18$/��)$,/85(�72�'2�62�&28/'�
5(68/7�,1�6(5,286�,1-85<�25�
'($7+��'2�127�:25.�21�25�
23(5$7(�7+,6�(48,30(17�81/(66�
<28�$5(�)8//<�48$/,),('�72�'2�
62���1(9(5�:25.�$/21(�

%HIRUH�SHUIRUPLQJ�DQ\�PDLQWHQDQFH�RQ�\RXU�
/LHEHUW�6HULHV����7�836��REVHUYH�$//�RI�WKH�
:$51,1*6�LQ�6HFWLRQ�����
0$,17(1$1&(�
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/2&$/�(0(5*(1&<�02'8/(6�2))�
�/(02�

7KH�836�FRQWUROV�LQFOXGH�DQ�(PHUJHQF\�
0RGXOH�2II�SDG��)LJXUH������LWHP������:KHQ�
WKLV�JXDUGHG�SDG�LV�SUHVVHG��WKH�ORDG�LV�
DXWRPDWLFDOO\�WUDQVIHUUHG�WR�WKH�E\SDVV�OLQH�
DQG�WKH�PRGXOH�RXWSXW��EDWWHU\��DQG�LQSXW�
FLUFXLW�EUHDNHUV�WULS�RSHQ�WR�LVRODWH�DQG�VKXW�
GRZQ�DQG�LVRODWH�WKH�836�PRGXOH��&RQWURO�
3RZHU�IRU�LQGLFDWRUV�DQG�DODUPV�UHPDLQV�21�

5(027(�(0(5*(1&<�32:(5�2))�
�5(32�

7KH�5HPRWH�(PHUJHQF\�3RZHU�2II�FRQWURO�
�5(32��LV�D�VZLWFK�ORFDWHG�UHPRWHO\�IURP�WKH�
836�V\VWHP��,W�ZLOO�QRUPDOO\�EH�LQ�WKH�VDPH�
URRP�DV�WKH�FULWLFDO�ORDG�HTXLSPHQW�

7KH�5HPRWH�(PHUJHQF\�3RZHU�2II�VZLWFK�
UHPRYHV�DOO�SRZHU�WR�WKH�FULWLFDO�ORDG�

:KHQ�\RX�WULS�WKH�5HPRWH�(PHUJHQF\�3RZHU�
2II�VZLWFK��DOO�836�FLUFXLW�EUHDNHUV�DUH�RSHQHG�
LQFOXGLQJ�WKH�E\SDVV�FLUFXLW�EUHDNHU���$OO�SRZHU�
WKURXJK�WKH�836�LV�UHPRYHG�IURP�WKH�ORDG��<RX�
ZLOO�VWLOO�KDYH�SRZHU�WR�WKH�836�FRQWUROV��DQG�
\RX�PD\�KDYH�SRZHU�WR�WKH�VWDWLF�VZLWFK�
Liebert Series 600T UPS, Single Module 3-71



)LJXUH�������%DWWHU\�([HUFLVH�&RQWURO�6FUHHQ��DERYH��DQG�5HVXOWV��EHORZ�

CURSOR UP

CURSOR DOWN

CHOOSE

UP :

DOWN :

SELECT :

EXIT

Battery Results

Exercise Results

Start Battery Exercise

Stop Battery Exercise

CURSOR UP

CURSOR DOWN

CHOOSE

UP :

DOWN :

SELECT :

BATTERY EXERCISE                        09/02/98   11:17:30
ORDER-000000     SITE ID-00001    SITE TAG-0000001           

Battery Temperature                  0 Co 

DC BUS      ELAPSED           DC          LOAD       INPUT
VOLTAGE      TIME          CURRENT      KW      CURRENT

      0                   0                    0                0                0
      0                   0                    0                0                0
      0                   0                    0                0                0
      0                   0                    0                0                0
      0                   0                    0                0                0
      0                   0                    0                0                0
      0                   0                    0                0                0
      0                   0                    0                0                0

00/00/00   00:00:00

3.3.4  Battery Exercise Procedures VFUHHQ�ZLOO�UHFRUG�WKH�IROORZLQJ�LWHPV��'&�
2QFH�WKLV�RSWLRQ�KDV�EHHQ�HQDEOHG�RQ�WKH�
6\VWHP�2SWLRQV�6FUHHQ��LW�DSSHDUV�RQ�WKH�
0DVWHU�0HQX��7R�LQLWLDWH�D�EDWWHU\�WHVWLQJ�
VHVVLRQ��GR�WKH�IROORZLQJ�

�� )URP�WKH�0DVWHU�0HQX��XVH�WKH�8S�RU�
'RZQ�SDGV�WR�KLJKOLJKW�%DWWHU\�([HUFLVH��
3UHVV�WKH�6HOHFW�SDG�WR�EULQJ�XS�WKH�%DW�
WHU\�([HUFLVH�VFUHHQ��

�� 8VH�WKH�8S�RU�'RZQ�SDGV�WR�KLJKOLJKW�
6WDUW�%DWWHU\�([HUFLVH�DQG�SUHVV�WKH�
6HOHFW�SDG�WR�LQLWLDWH�WKH�%DWWHU\�([HUFLVH�

�� 7KH�836�UHFWLILHU�FKDUJHU�ZLOO�UHGXFH�IORDW�
FKDUJLQJ�YROWDJH�WR�����YROWV�SHU�FHOO��7KLV�
IRUFHV�WKH�EDWWHULHV�WR�FDUU\�WKH�HQWLUH�FRQ�
QHFWHG�ORDG�IRU�D�VKRUW�WLPH��EXW�WKH�UHFWL�
ILHU�UHPDLQV�UHDG\�WR�FDUU\�WKH�ORDG�

�� $V�WKH�WHVW�SURFHHGV��WKH�7HVW�5HVXOWV�

%XV�9ROWDJH��(ODSVHG�7LPH��'&�&XUUHQW��
/RDG�N:�DQG�836�,QSXW�&XUUHQW��7KH�
VFUHHQ�ZLOO�UHFRUG�VWDUWLQJ�YDOXHV��HQGLQJ�
YDOXHV��DQG�VHOHFWHG�LQWHULP�YDOXHV��

�� 7KH�WHVW�ZLOO�FRQWLQXH�XQWLO�EDWWHU\�YROWDJH�
UHDFKHV�DSSUR[LPDWHO\�����YROWV�SHU�FHOO�RU�
XQWLO�WKH�WHVW�KDV�ODVWHG����PLQXWHV�

�� 7HVW�UHVXOWV�ZLOO�EH�VXPPDUL]HG�E\�RQH�RI�
WKUHH�VWDWHPHQWV�

����%DWWHU\�7HVWV�2.��7KH�EDWWHU\�ZDV�
DEOH�WR�VXSSRUW�WKH�ORDG�DV�H[SHFWHG�

����%DWWHU\�7HVWV�0DUJLQDO��5DSLG�YROW�
DJH�GURS��VLJQLI\LQJ�SRVVLOEOH�ZHDN�
FHOOV��5HFRPPHQG�HTXDOL]H�FKDUJLQJ�
WKH�EDWWHULHV�DQG�UHSHDWLQJ�WKH�WHVW�

����%DWWHU\�)DLOHG�7HVW��%DWWHU\�ZDV�
XQDEOH�WR�VXSSRUW�WKH�ORDG��&DOO�/LH�
EHUW�*OREDO�6HUYLFHV�LPPHGLDWHO\�
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)LJXUH�������&XUUHQW�9HUVXV�7LPH�&XUYHV�RI�2YHUORDG�&DSDFLW\
3.4   AUTOMATIC OPERATIONS

7KH�/LHEHUW�6HULHV����7�836�V\VWHP�LV�
GHVLJQHG�WR�IXQFWLRQ�ZKLOH�XQDWWHQGHG�E\�DQ�
RSHUDWRU��7KH�V\VWHP�FRQWURO�ORJLF�PRQLWRUV�WKH�
SHUIRUPDQFH�RI�WKH�836��WKH�DYDLODELOLW\�RI�
SRZHU�VRXUFHV��DQG�WKH�FXUUHQW�UHTXLUHG�E\�WKH�
FULWLFDO�ORDG�

7KH�V\VWHP�FRQWURO�ORJLF�

�� 'HWHUPLQHV�ZKDW�RYHUORDG�FRQGLWLRQV�FDQ�
EH�VXVWDLQHG�ZLWKRXW�D�WUDQVIHU�WR�E\SDVV�

�� �,QLWLDWHV�DQ�DXWRPDWLF�WUDQVIHU�WR�E\SDVV�
WR�VXVWDLQ�DQ�RYHUORDG�RU�ZKHQ�VHOHFWHG�
836�IDXOWV�RFFXU�

�� &DQ�LQLWLDWH�DQ�DXWRPDWLF�UHWUDQVIHU�WR�WKH�
836�DIWHU�DQ�RYHUORDG�KDV�EHHQ�FOHDUHG�

�� �,QLWLDWHV�DQ�DXWRPDWLF�WUDQVIHU�WR�E\SDVV�
DQG�HPHUJHQF\�PRGXOH�VKXWGRZQ�ZKHQ��
VSHFLILHG�836�IDXOWV�RFFXU�

3.4.1  Overloads (Without Transfer)

7KH�836�V\VWHP�LV�FDSDEOH�RI�VXVWDLQLQJ�IXOO�
RXWSXW�YROWDJH������RI�WKH�QRPLQDO�YROWDJH��IRU�
RYHUORDG�FRQGLWLRQV�WKDW�UHPDLQ�ZLWKLQ��XQGHU��
WKH�FXUUHQW�YHUVXV�WLPH�FXUYH�RI�RYHUORDG�
FDSDFLW\��)LJXUH��������1RWH�WKDW�WKH�WLPH�VFDOH�
LV�QRW�OLQHDU�

)RU�KLJK�FXUUHQW�GHPDQGV�RI�VKRUW�GXUDWLRQ�
�PRPHQWDU\�RYHUORDGV��WKH�FULWLFDO�ORDG�LV�
VXSSOLHG�VLPXOWDQHRXVO\�E\�ERWK�WKH�836�
V\VWHP�DQG�WKH�E\SDVV�OLQH��5HIHU�WR���������
0RPHQWDU\�2YHUORDGV�

:KHQHYHU�DQ�RYHUORDG�FRQGLWLRQ�RFFXUV��\RX�
VKRXOG�GHWHUPLQH�WKH�FDXVH�RI�WKH�RYHUORDG�

,I�DQ�RYHUORDG�FRQGLWLRQ�H[FHHGV�WKH�RYHUORDG�
FDSDFLW\��WKH�836�V\VWHP�LQLWLDWHV�DQ�
DXWRPDWLF�ORDG�WUDQVIHU�WR�WKH�E\SDVV�OLQH�
Liebert Series 600T UPS, Single Module 3-73



3.4.2  Automatic Transfers to Bypass 
(Overload Condition)

7KH�836�V\VWHP�ZLOO�LQLWLDWH�DQ�DXWRPDWLF�ORDG�
WUDQVIHU�WR�WKH�E\SDVV�OLQH�LI�DQ�RYHUORDG�
FRQGLWLRQ�H[FHHGV�WKH�FXUUHQW�YHUVXV�WLPH�
FXUYH�RI�RYHUORDG�FDSDFLW\��RU�LI�VSHFLILHG�836�
V\VWHP�IDXOWV�RFFXU��/RDG�2Q�%\SDVV�LV�
LOOXVWUDWHG�LQ�)LJXUH������

7KH�2YHUORDG�7UDQVIHU�DQG�2XWSXW�8QGHU�
YROWDJH�DODUP�PHVVDJHV�ZLOO�LQLWLDWH�DQ�
DXWRPDWLF�WUDQVIHU�WR�E\SDVV�DQG�WKH�/RDG�2Q�
%\SDVV�PHVVDJH�ZLOO�EH�GLVSOD\HG��7KH�VWDWXV�
UHSRUW�VFUHHQV�ZLOO�LQFOXGH�WKH�$XWRPDWLF�
7UDQVIHU�WR�%\SDVV�PHVVDJH��2WKHU�836�
V\VWHP�IDXOWV�ZLOO�LQLWLDWH�DQ�DXWRPDWLF�
WUDQVIHU�WR�E\SDVV�IROORZHG�LPPHGLDWHO\�E\�WKH�
VKXWGRZQ�DQG�LVRODWLRQ�RI�WKH�836�V\VWHP��
5HIHU�WR���������$XWRPDWLF�7UDQVIHU�WR�
%\SDVV��836�6\VWHP�)DXOWV��

,Q�DQ�DXWRPDWLF�WUDQVIHU�WR�E\SDVV�WKH�RXWSXW�
DQG�E\SDVV�FLUFXLW�EUHDNHUV�GR�QRW�RYHUODS�DV�
WKH\�GR�LQ�D�PDQXDO�WUDQVIHU��7KH�VWDWLF�E\SDVV�
VZLWFK�LV�ILUHG��FORVHG���WKH�RXWSXW�FLUFXLW�
EUHDNHU�LV�RSHQHG��DQG�WKH�E\SDVV�FLUFXLW�
EUHDNHU�LV�FORVHG��%\SDVV�SRZHU�LV�VXSSOLHG�WR�
WKH�FULWLFDO�ORDG�WKURXJK�WKH�VWDWLF�E\SDVV�
VZLWFK�GXULQJ�WKH�VKRUW�WLPH�ZKLOH�ERWK�FLUFXLW�
EUHDNHUV�DUH�RSHQ�

127(

$�ORDG�WUDQVIHU�WR�WKH�E\SDVV�OLQH�ZLOO�EH�
FRPSOHWHG�ZKHQHYHU�DQ�DXWRPDWLF�
WUDQVIHU�WR�E\SDVV�LV�LQLWLDWHG��,I�WKH�2.�
WR�7UDQVIHU�FRQGLWLRQ�LV�SUHVHQW��WKH�
ORDG�WUDQVIHU�ZLOO�EH�XQLQWHUUXSWHG��,I�
WKH�6WDWLF�6ZLWFK�8QDEOH�DODUP�
PHVVDJH�LV�SUHVHQW�IRU�DQ\�UHDVRQ��WKH�
DXWRPDWLF�WUDQVIHU�ZLOO�EH�LQWHUUXSWHG�
IRU����WR�����PLOOLVHFRQGV��%HFDXVH�RI�
WKH�UHOLDELOLW\�RI�WKH�836�FRPSRQHQWV��
DQ�LQWHUUXSWHG�ORDG�WUDQVIHU�LV�D�YHU\�
XQOLNHO\�RFFXUUHQFH�

3.4.3  Automatic Re-transfers to UPS

$XWRPDWLF�5HWUDQVIHU�WR�836�LV�DQ�RSWLRQ�WKDW�
\RX�FDQ�VHOHFW�IURP�WKH�6\VWHP�&RQILJXUDWLRQ�
VFUHHQ��,I�\RX�GR�QRW�ZDQW�WKH�836�V\VWHP�WR�
LQLWLDWH�DQ\�DXWRPDWLF�UH�WUDQVIHUV��VHW�0D[�
$XWR�5H[IHU�$WWHPSWV�WR�]HUR�����

,Q�DQ�DXWRPDWLF�UHWUDQVIHU��WKH�WZR�PRWRUL]HG�
FLUFXLW�EUHDNHUV��E\SDVV�DQG�LQYHUWHU�RXWSXW��
DUH�ERWK�FORVHG�VLPXOWDQHRXVO\�IRU�D�VKRUW�
SHULRG�RI�WLPH��RYHUODS��

7KH�IROORZLQJ�FULWLFDO�EXV�FRQGLWLRQV�PXVW�EH�
SUHVHQW�WR�LQLWLDWH�DQ�DXWRPDWLF�UHWUDQVIHU�RI�
WKH�FULWLFDO�ORDG�IURP�WKH�E\SDVV�VRXUFH�WR�WKH�
836�LQYHUWHU�

�� ���7KH�QXPEHU�RI�$XWR�5H[IHU�$WWHPSWV�
VHOHFWHG�PXVW�EH�JUHDWHU�WKDQ�]HUR������,I�
]HUR�����LV�VHOHFWHG��QR�DXWRPDWLF�UH�WUDQV�
IHUV�ZLOO�RFFXU�

�� &ULWLFDO�ORDG�ZDV�LQLWLDOO\�WUDQVIHUUHG�WR�
WKH�E\SDVV�VRXUFH�GXH�WR�D�V\VWHP�RYHUORDG�
RQO\��$�PDQXDO�UHWUDQVIHU�IURP�E\SDVV�LV�
UHTXLUHG�LI�WKH�WUDQVIHU�WR�E\SDVV�ZDV�
FDXVHG�E\�DQ\�FRQGLWLRQ�RWKHU�WKDQ�RXWSXW�
RYHUORDG�

�� 2YHUORDG�KDV�VLQFH�GURSSHG�EHORZ������RI�
WKH�UDWHG�ORDG�

�� %RWK�WKH�,QSXW�DQG�WKH�%DWWHU\��0%'��FLU�
FXLW�EUHDNHUV�KDYH�UHPDLQ�FORVHG�VLQFH�WKH�
RYHUORDG�WUDQVIHU�

�� 2.�WR�7UDQVIHU�VLJQDO�UHFHLYHG�IURP�WKH�
FRQWURO�ORJLF�IRU�DW�OHDVW����VHFRQGV��ZLWKLQ�
��PLQXWHV�RI�WKH�V\VWHP�RYHUORDG�WUDQVIHU��
$�PDQXDO�UHWUDQVIHU�IURP�E\SDVV�LV�
UHTXLUHG�IRU�RYHUORDGV�ODVWLQJ���PLQXWHV�RU�
PRUH�

�� &\FOLF�W\SH�RYHUORDGV��ZKLFK�RFFXU�XS�WR�
ILYH��VHOHFW�UDQJH�LV���WR����WLPHV�LQ����PLQ�
XWHV��DUH�DXWRPDWLFDOO\�UHWXUQHG�WR�WKH�
LQYHUWHU�IRU�HDFK�HYHQW�LQFOXGLQJ�WKH�1WK�
RYHUORDG��$�PDQXDOO\�LQLWLDWHG�UHWUDQVIHU�
IURP�E\SDVV�LV�UHTXLUHG�IRU�WKH�1�����RYHU�
ORDG�
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3.4.4  Automatic Transfers to Bypass 
(UPS System Faults)

)RU�VSHFLILHG�836�V\VWHP�IDXOWV��WKH�FRQWURO�
ORJLF�ZLOO�LQLWLDWH�DQ�DXWRPDWLF�WUDQVIHU�WR�
E\SDVV�IROORZHG�LPPHGLDWHO\�E\�D�VKXWGRZQ�
DQG�LVRODWLRQ�RI�WKH�836�V\VWHP��7KH�RXWSXW��
EDWWHU\��0%'���DQG�LQSXW�FLUFXLW�EUHDNHUV�DUH�
RSHQ��7KH�E\SDVV�EUHDNHU�ZLOO�EH�FORVHG�LI�WKH�
E\SDVV�OLQH�LV�DYDLODEOH��1RWH�WKDW�WKH�E\SDVV�
OLQH�LV�XVXDOO\�QRW�DYDLODEOH�GXULQJ�/RZ�
%DWWHU\�6KXWGRZQ��7KH�FLUFXLW�GLDJUDP�LV�WKH�
VDPH�DV�LOOXVWUDWHG�LQ�)LJXUH������IRU�
(PHUJHQF\�0RGXOH�2II�

7KH�IROORZLQJ�836�V\VWHP�IDXOWV�ZLOO�LQLWLDWH�
DQ�DXWRPDWLF�WUDQVIHU�WR�E\SDVV�

'&�2YHU�9ROWDJH�6KXWGRZQ
+DUGZDUH�6KXWGRZQ
,QYHUWHU�)DXOW
/RZ�%DWWHU\�6KXWGRZQ
2XWSXW�2YHU�9ROWDJH
2YHUORDG�6KXWGRZQ
2YHU�7HPSHUDWXUH�7LPHRXW
5HFWLILHU�)XVH�%ORZQ
5HYHUVH�3RZHU

5HIHU�WR�7DEOH�����IRU�PRUH�LQIRUPDWLRQ�
UHJDUGLQJ�WKHVH�DODUP�PHVVDJHV�

127(

$�ORDG�WUDQVIHU�WR�WKH�E\SDVV�OLQH�ZLOO�EH�
FRPSOHWHG�ZKHQHYHU�DQ�DXWRPDWLF�
WUDQVIHU�WR�E\SDVV�LV�LQLWLDWHG�DQG�WKH�
E\SDVV�OLQH�LV�DYDLODEOH��,I�WKH�2.�WR�
7UDQVIHU�FRQGLWLRQ�LV�SUHVHQW��WKH�ORDG�
WUDQVIHU�ZLOO�EH�XQLQWHUUXSWHG��,I�WKH�
6WDWLF�6ZLWFK�8QDEOH�DODUP�PHVVDJH�LV�
SUHVHQW�IRU�DQ\�UHDVRQ��WKH�DXWRPDWLF�
WUDQVIHU�ZLOO�EH�LQWHUUXSWHG�IRU����WR�
����PLOOLVHFRQGV��%HFDXVH�RI�WKH�
UHOLDELOLW\�RI�WKH�836�FRPSRQHQWV��DQ�
LQWHUUXSWHG�ORDG�WUDQVIHU�LV�D�YHU\�
XQOLNHO\�RFFXUUHQFH�

<RXU�LQVWDOODWLRQ�PD\�LQFOXGH�D�5HPRWH�
(PHUJHQF\�3RZHU�2II�PRGH�WKDW�FDQ�EH�
LQLWLDWHG�DXWRPDWLFDOO\�E\�D�FRQWDFW�FORVXUH�LQ�
WKH�FULWLFDO�ORDG�HTXLSPHQW��5HIHU�WR���������
(PHUJHQF\�3RZHU�2II�

3.4.5  Automatic Restart (Optional)

6WDUWLQJ�DQG�UHVWDUWLQJ�WKH�6HULHV����7�LV�
QRUPDOO\�D�PDQXDO�SURFHGXUH��+RZHYHU��IRU�
VRPH�XQDWWHQGHG�VLWHV��LW�LV�GHVLUDEOH�WR�HQDEOH�
WKH�PRGXOH�WR�UHVWDUW�LWVHOI�DQG�UHWUDQVIHU�WKH�
ORDG�EDFN�WR�836�SRZHU�IROORZLQJ�DQ�H[WHQGHG�
XWLOLW\�RXWDJH�

:KHQ�WKH�$XWRPDWLF�5HVWDUW�RSWLRQ�LV�LQVWDOOHG�
LQ�WKH�836�DQG�HQDEOHG�WKURXJK�WKH�6\VWHP�
2SWLRQV�VFUHHQ��WKH�IROORZLQJ�FRQGLWLRQV�PXVW�
EH�PHW�EHIRUH�WKH�836�ZLOO�LQLWLDWH�WKH�
SURFHGXUH�

� 7KH�VKXWGRZQ�PXVW�KDYH�EHHQ�FDXVHG�
VROHO\�E\�UHDFKLQJ�HQG�RI�EDWWHU\�FDSDFLW\�
GXULQJ�DQ�H[WHQGHG�RXWDJH��DQG

� 7KHUH�PXVW�EH�QR�KDUGZDUH�DODUP�FRQGL�
WLRQV�

(QDEOLQJ�$XWRPDWLF�5HVWDUW

$W�WKH�0DVWHU�0HQX�VFUHHQ��XVH�WKH�8S�RU�
'RZQ�SDGV�WR�KLJKOLJKW�6\VWHP�2SWLRQV�DQG�
SUHVV�6HOHFW��$W�WKH�6\VWHP�2SWLRQV�VFUHHQ��
PRYH�WKH�FXUVRU�WR�$XWRPDWLF�5HVWDUW�DQG�
SUHVV�6HOHFW��8VH�WKH�8S�RU�'RZQ�SDG�WR�
VHOHFW�(QDEOHG��RU�'LVDEOHG��DV�QHHGHG��DQG�
SUHVV�6HOHFW�

6HTXHQFH�RI�2SHUDWLRQ

:KHQ�LQSXW�SRZHU�UHWXUQV�WR�WKH�V\VWHP��WKH�
836�YHULILHV�WKH�FRQGLWLRQV�VSHFLILHG�DERYH��,I�
WKH�FRQGLWLRQV�DUH�WUXH��WKH�VHTXHQFH�LV�DV�
IROORZV��

�� 7KH�836�ZLOO�GLVSOD\�WKH�0LPLF�VFUHHQ��
ZDLW�ILYH�VHFRQGV�DQG�WHVW�WKH�YDOXHV�IRU�
LQSXW�DQG�E\SDVV�YROWDJHV��

�� ,I�JRRG��WKH�$XWR�5HVWDUW�,QLWLDOL]DWLRQ�
DODUP�DQG�KRUQ�ZLOO�DFWLYDWH��D�����PLQXWH�
GXUDWLRQ�WLPHU�ZLOO�VWDUW�DQG�D�VLJQDO�LV�
VHQW�WR�WKH�KDUGZDUH�WR�SURFHHG�ZLWK�VWDUW�
XS�

�� )RU����VHFRQGV�DIWHU�VRXQGLQJ�WKH�KRUQ��WKH�
836�ZLOO�ZDLW�WR�DOORZ�WKH�RSHUDWRU��LI�
SUHVHQW��WR�FOHDU�WKH�XQLW��'XULQJ�WKLV�WLPH��
WKH�RSHUDWRU�FDQ�VWRS�WKH�UHVWDUW�SURFHVV�E\�
FKDQJLQJ�WKH�RQ�VFUHHQ�FRQILJXUDWLRQ�RU�
SUHVVLQJ�WKH�(32�EXWWRQ�

�� 7KH�KDUGZDUH�SURFHHGV�ZLWK�WKH�VWDUWXS�
DIWHU����VHFRQGV��7KH�836�LQSXW�EUHDNHU�
Liebert Series 600T UPS, Single Module 3-75



ZLOO�FORVH��EHJLQQLQJ�WKH�UHFWLILHU�ZDON�LQ�
VHTXHQFH��7KH�$XWR�5HVWDUW�,QLWLDOL]DWLRQ�
DODUP�DQG�KRUQ�DUH�WXUQHG�RII��7KH�836�
E\SDVV�EUHDNHU�ZLOO�DOVR�FORVH��VXSSO\LQJ�
E\SDVV�SRZHU�WR�WKH�FRQQHFWHG�ORDG��

�� :KHQ�WKH�'&�EXV�KDV�UHDFKHG�IXOO�YROWDJH�
DQG�WKH�LQYHUWHU�KDV�VWDUWHG��WKH�836�ZLOO�
VLJQDO�WKH�EDWWHU\�FLUFXLW�EUHDNHU�WR�FORVH��
7KH�UHFWLILHU�FKDUJHU�ZLOO�WKHQ�EHJLQ�
UHFKDUJLQJ�WKH�EDWWHULHV�

�� ,I�WKHUH�DUH�QR�DODUPV�DW�WKLV�SRLQW��WKH�
836�ZLOO�WUDQVIHU�WKH�ORDG�WR�WKH�LQYHUWHU�

E\�FORVLQJ�WKH�RXWSXW�EUHDNHU�DQG�RSHQLQJ�
WKH�E\SDVV�EUHDNHU��7KH�$XWRPDWLF�5HVWDUW�
FLUFXLW�ZLOO�QRZ�SHUIRUP�FOHDQXS�DQG�JR�
LGOH�

�� ,I�WKH�836�HQFRXQWHUV�D�SUREOHP�GXULQJ�
WKH�VHTXHQFH��WKH�SURFHGXUH�LV�KDOWHG�DQG�
WKH�$XWR�5HVWDUW�)DLOHG�VHTXHQFH�EHJLQV��
7KH�$XWR�5HVWDUW�)DLOHG�DODUP�LV�GLVSOD\HG�
DQG�DXWRGLDOHG��LI�WKH�836�LV�VR�HTXLSSHG���
7KH�$XWR�5HVWDUW�FLUFXLW�LV�GLVDEOHG�XQWLO�
DQ�RSHUDWRU�FDQ�LQYHVWLJDWH�
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SECTION 4 MAINTENANCE
4.1  SAFETY PRECAUTIONS

2EVHUYH�WKH�VDIHW\�SUHFDXWLRQV�LQ�6HFWLRQ�����
,1752'8&7,21�

21/<�TXDOLILHG�VHUYLFH�SHUVRQQHO�VKRXOG�
SHUIRUP�PDLQWHQDQFH�RQ�WKH�836�V\VWHP�

2EVHUYH�$//�RI�WKH�:$51,1*6�EHORZ�EHIRUH�
SHUIRUPLQJ�$1<�PDLQWHQDQFH�RQ�WKH�836�
6\VWHP�DQG�DVVRFLDWHG�HTXLSPHQW��$OVR�
REVHUYH�WKH�PDQXIDFWXUHU
V�VDIHW\�SUHFDXWLRQV�
SHUWDLQLQJ�WR�WKH�EDWWHU\��DORQJ�ZLWK�WKH�
EDWWHU\�VDIHW\�SUHFDXWLRQV�LQ�WKLV�VHFWLRQ

&$87,21

$OZD\V�LGHQWLI\�FRQQHFWLQJ�ZLULQJ�SULRU�
WR�GLVFRQQHFWLQJ�DQ\�ZLULQJ�

'R�QRW�VXEVWLWXWH�SDUWV�H[FHSW�DV�DXWKR�
UL]HG�E\�/LHEHUW�&RUSRUDWLRQ�

0DLQWDLQ�WKH�836�FDELQHWV�IUHH�RI�IRU�
HLJQ�PDWHULDOV�VXFK�DV�VROGHU��ZLUH�FXW�
WLQJV��HWF�

&DOO�/LHEHUW�*OREDO�6HUYLFHV�LI�\RX�DUH�
QRW�VXUH�RI�WKH�SURFHGXUHV�WR�IROORZ�RU�LI�
\RX�DUH�QRW�IDPLOLDU�ZLWK�WKH�FLUFXLWU\�
:$51,1*

(;75(0(�&$87,21�,6�5(48,5('�:+(1�3(5)250,1*�0$,17(1$1&(�

%(�&2167$17/<�$:$5(�7+$7�7+(�836�6<67(0�&217$,16�+,*+�'&�$6�:(//�$6�
$&�92/7$*(6��:,7+�,1387�32:(5�2))�$1'�7+(�%$77(5<�',6&211(&7('��
+,*+�92/7$*(�$7�),/7(5�&$3$&,7256�$1'�32:(5�&,5&8,76�6+28/'�%(�
',6&+$5*('�:,7+,1����6(&21'6��+2:(9(5��,)�$�32:(5�&,5&8,7�)$,/85(�
+$6�2&&855('��<28�6+28/'�$6680(�7+$7�+,*+�92/7$*(�0$<�67,//�(;,67�
$)7(5�6+87'2:1��&+(&.�:,7+�$�92/70(7(5�%()25(�0$.,1*�&217$&7�

$&�92/7$*(�:,//�5(0$,1�21�7+(�%<3$66�$1'�287387�&,5&8,7�%5($.(56��
$1'�7+(�67$7,&�%<3$66�6:,7&+��81/(66�$662&,$7('�(;7(51$/�&,5&8,7�
%5($.(56�$5(�23(1('�

&+(&.�)25�92/7$*(�:,7+�%27+�$&�$1'�'&�92/70(7(56�35,25�72�0$.,1*�
&217$&7�

:+(1�7+(�836�6<67(0�,6�81'(5�32:(5��%27+�7+(�23(5$725�$1'�$1<�7(67�
(48,30(17�0867�%(�,62/$7('�)520�',5(&7�&217$&7�:,7+�($57+�*5281'�
$1'�7+(�836�&+$66,6�)5$0(�%<�86,1*�58%%(5�0$76�

620(�&20321(176�:,7+,1�7+(�&$%,1(76�$5(�127�&211(&7('�72�&+$66,6�
*5281'�

$1<�&217$&7�%(7:((1�)/2$7,1*�&,5&8,76�$1'�7+(�&+$66,6�,6�$�/(7+$/�
6+2&.�+$=$5'����86(�',))(5(17,$/�26&,//26&23(6�:+(1�0($685,1*�$�
)/2$7,1*�&,5&8,7��7+(�',))(5(17,$/�,1387�6+28/'�+$9(�$7�/($67�����
9UPV�&20021�02'(�,1387�5$7,1*�$1'�$�&20021�02'(�5(-(&7,21�5$7,2�
2)�$7�/($67��2G%�

(;(5&,6(�&$87,21�7+$7�7+(�7(67�,167580(17�(;7(5,25�'2(6�127�0$.(�
&217$&7�(,7+(5�3+<6,&$//<�25�(/(&75,&$//<�:,7+�($57+�*5281'�

,1�&$6(�2)�),5(�,192/9,1*�(/(&75,&$/�(48,30(17��86(�21/<�&$5%21�
',2;,'(�),5(�(;7,1*8,6+(56��25�27+(56�$33529('�)25�86(�,1�
(/(&75,&$/�),5(�),*+7,1*�
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4.2  ROUTINE MAINTENANCE

<RX�DUH�HQFRXUDJHG�WR�EHFRPH�WKRURXJKO\�
IDPLOLDU�ZLWK�WKH�HTXLSPHQW��EXW�DW�QR�WLPH�
VKRXOG�\RX�JR�EH\RQG�WKH�VSHFLILF�SURFHGXUHV�
LQ�WKLV�PDQXDO�ZKLOH�SHUIRUPLQJ�PDLQWHQDQFH�
RU�FRUUHFWLQJ�D�PDOIXQFWLRQ��,I�\RX�KDYH�DQ\�
GRXEW�DV�WR�ZKDW�PXVW�EH�GRQH��FDOO�/LHEHUW�
*OREDO�6HUYLFHV�DW�������/,(%(57�IRU�IXUWKHU�
LQVWUXFWLRQV�

7KH�836�LV�GHVLJQHG�IRU�XQDWWHQGHG�RSHUDWLRQ��
EXW�GRHV�UHTXLUH�VRPH�FRPPRQ�VHQVH�
PDLQWHQDQFH�

� .HHS�JRRG�UHFRUGV�

7URXEOHVKRRWLQJ�LV�HDVLHU�LI�\RX�KDYH�
KLVWRULFDO�EDFNJURXQG�

� .HHS�LW�FOHDQ�

0DLQWDLQ�WKH�836�IUHH�RI�GXVW�DQG�DQ\�
PRLVWXUH�

� .HHS�LW�FRRO��

%DWWHU\�V\VWHPV�PXVW�EH�NHSW�LQ�WKH�
UDQJH�RI��������)���������&��LQ�RUGHU�WR�
PHHW�GHVLJQ�VSHFLILFDWLRQV�IRU�FDSDFLW\�
DQG�ORQJHYLW\�

7KH�836�ZLOO�UHOLDEO\�PHHW�DOO�SHUIRU�
PDQFH�VSHFLILFDWLRQV�DW�WHPSHUDWXUHV�
XS�WR������)������&���DQG�FDQ�EH�
VOLJKWO\�GHUDWHG�IRU�RSHUDWLRQ�DW�HYHQ�
KLJKHU�WHPSHUDWXUHV��+RZHYHU��SHUIRU�
PDQFH�DQG�ORQJHYLW\�ZLOO�EH�RSWLPL]HG�
ZKHQ�WKH�836�LV�RSHUDWHG�DW�WKH�VDPH�
WHPSHUDWXUH�DV�WKH�EDWWHULHV�

� .HHS�FRQQHFWLRQV�WLJKW�

7LJKWHQ�DOO�FRQQHFWLRQV�DW�LQVWDOODWLRQ�
DQG�DW�OHDVW�DQQXDOO\�WKHUHDIWHU���6HH�
7RUTXH�5HTXLUHPHQWV��7DEOH������

4.2.1  Record Log

6HW�XS�D�PDLQWHQDQFH�ORJ�WR�UHFRUG�VFKHGXOHG�
FKHFNV�DQG�DQ\�DEQRUPDO�FRQGLWLRQV�

7KH�ORJ�VKRXOG�KDYH�VSDFH�IRU�DOO�PHWHUHG�
SDUDPHWHU�LQGLFDWLRQV�LQFOXGLQJ�SKDVH�
UHDGLQJV��DODUP�PHVVDJHV��836�PRGH�RI�
RSHUDWLRQ��DLU�ILOWHU�UHSODFHPHQW�GDWH��DQG�
REVHUYDWLRQ�QRWHV��$�VHFRQG�ORJ�VKRXOG�EH�
PDLQWDLQHG�IRU�WKH�EDWWHU\�PRGXOH�DV�GLUHFWHG�
E\�WKH�EDWWHU\�PDQXIDFWXUHU�

$�SHULRGLF�ZDON�WKURXJK�LQVSHFWLRQ�RI�WKH�836�
DQG�EDWWHU\�URRPV�LV�DGYLVHG�WR�FKHFN�IRU�
YLVLEOH�DQG�DXGLEOH�LQGLFDWLRQV�RI�SUREOHPV��
/RJ�WKH�LQVSHFWLRQ��PHWHUHG�SDUDPHWHU�
LQGLFDWLRQV��DQG�DQ\�GLVFUHSDQFLHV�

4.2.2  Air Filters

7KH�DLU�ILOWHUV�PXVW�EH�LQVSHFWHG�DQG�VHUYLFHG�
RQ�D�UHJXODU�VFKHGXOH��7KH�SHULRG�EHWZHHQ�
LQVSHFWLRQV�ZLOO�GHSHQG�XSRQ�HQYLURQPHQWDO�
FRQGLWLRQV��8QGHU�QRUPDO�FRQGLWLRQV��WKH�DLU�
ILOWHUV�ZLOO�UHTXLUH�FOHDQLQJ�RU�UHSODFHPHQW�
DSSUR[LPDWHO\�HYHU\�WZR�PRQWKV�

$OO�7�836�PRGHOV�KDYH�UHSODFHDEOH�ILOWHU�
HOHPHQWV�EXLOW�LQWR�WKH�IXOO�ZLGWK�JULOOH�DFURVV�
WKH�IURQW�RI�WKH�XQLW��7KLV�HOHPHQW�FDQ�EH�
FKDQJHG�IURP�WKH�IURQW��ZLWK�WKH�836�
RSHUDWLQJ�

0RVW�6HULHV����7�PRGHOV�DOVR�KDYH�UHF\FODEOH�
ILOWHUV�EXLOW�LQWR�WKH�IURQW�RI�WKHLU�EDVH�
DVVHPEOLHV��7KHVH�PHWDO�ILOWHU�HOHPHQWV�FDQ�EH�
UHPRYHG��ZDVKHG�LQ�ZDWHU��GULHG�DQG�UHWXUQHG�
WR�VHUYLFH�

&$87,21

%H�FHUWDLQ�UHF\FODEOH�ILOWHU�HOHPHQWV�DUH�
GU\�EHIRUH�UHLQVWDOOLQJ�WKHP�LQ�WKH�836�

$EQRUPDO�RU�GXVW\�FRQGLWLRQV�ZLOO�UHTXLUH�
PRUH�IUHTXHQW�FOHDQLQJ�DQG�UHSODFHPHQW�RI�DLU�
ILOWHUV��,QVSHFW�LQVWDOODWLRQV�LQ�QHZ�EXLOGLQJV�
PRUH�RIWHQ��WKHQ�H[WHQG�WKH�LQVSHFWLRQ�SHULRG�
DV�H[SHULHQFH�GLFWDWHV�
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4.2.3  Battery Maintenance

:$51,1*

7+(6(�0$,17(1$1&(�352&('85(6�
:,//�(;326(�+$=$5'286�/,9(�
3$576��5()(5�6(59,&,1*�72�
48$/,),('�3(56211(/�

'&�)86(6�23(5$7(�$7�7+(�5$7('�
%$77(5<�92/7$*(�$7�$//�7,0(6��$�
%/2:1�'&�%86�)86(�,1',&$7(6�$�
6(5,286�352%/(0��6(5,286�,1-85<�
25�'$0$*(�72�7+(�(48,30(17�&$1�
5(68/7�,)�7+(�)86(�,6�5(3/$&('�
:,7+287�.12:,1*�:+<�,7�)$,/('��
&$//�/,(%(57�*/2%$/�6(59,&(6�
)25�$66,67$1&(�

%DWWHU\�6DIHW\�3UHFDXWLRQV

6HUYLFLQJ�RI�EDWWHULHV�VKRXOG�EH�SHUIRUPHG�RU�
VXSHUYLVHG�E\�SHUVRQQHO�NQRZOHGJHDEOH�RI�
EDWWHULHV�DQG�WKH�UHTXLUHG�SUHFDXWLRQV��.HHS�
XQDXWKRUL]HG�SHUVRQQHO�DZD\�IURP�EDWWHULHV�

:KHQ�UHSODFLQJ�EDWWHULHV��XVH�WKH�VDPH�
QXPEHU�DQG�W\SH�RI�EDWWHULHV�

:$51,1*

/($'�$&,'�%$77(5,(6�&217$,1�
+$=$5'286�0$7(5,$/6��%$77(5,(6�
0867�%(�+$1'/('��75$163257('��
$1'�5(&<&/('�25�',6&$5'('�,1�
$&&25'$1&(�:,7+�)('(5$/��
67$7(��$1'�/2&$/�5(*8/$7,216��
%(&$86(�/($'�,6�$�72;,&�
68%67$1&(��/($'�$&,'�%$77(5,(6�
6+28/'�%(�5(&<&/('�5$7+(5�
7+$1�',6&$5'('�

'2�127�',6326(�2)�%$77(5<�25�
%$77(5,(6�,1�$�),5(��7+(�%$77(5<�
0$<�(;3/2'(�

'2�127�23(1�25�087,/$7(�7+(�
%$77(5<�25�%$77(5,(6��5(/($6('�
(/(&752/<7(�,6�+$50)8/�72�7+(�
6.,1�$1'�(<(6��,7�0$<�%(�72;,&�

�$�EDWWHU\�FDQ�SUHVHQW�D�ULVN�RI�HOHFWULFDO�
VKRFN�DQG�KLJK�VKRUW�FLUFXLW�FXUUHQW��7KH�
IROORZLQJ�SUHFDXWLRQV�VKRXOG�EH�REVHUYHG�
ZKHQ�ZRUNLQJ�RQ�EDWWHULHV�

�� 5HPRYH�ZDWFKHV��ULQJV��RU�RWKHU�PHWDO�
REMHFWV�

�� 8VH�WRROV�ZLWK�LQVXODWHG�KDQGOHV�

�� :HDU�UXEEHU�JORYHV�DQG�ERRWV�

�� 'R�QRW�OD\�WRROV�RU�PHWDO�SDUWV�RQ�WRS�
RI�EDWWHULHV�

�� 'LVFRQQHFW�FKDUJLQJ�VRXUFH�SULRU�WR�
FRQQHFWLQJ�RU�GLVFRQQHFWLQJ�EDWWHU\�
WHUPLQDOV�

�� 'HWHUPLQH�LI�EDWWHU\�LV�LQDGYHUWHQWO\�
JURXQGHG��,I�LQDGYHUWHQWO\�JURXQGHG��
UHPRYH�VRXUFH�RI�JURXQG��&RQWDFW�
ZLWK�DQ\�SDUW�RI�D�JURXQGHG�EDWWHU\�
FDQ�UHVXOW�LQ�HOHFWULFDO�VKRFN��7KH�OLNH�
OLKRRG�RI�VXFK�VKRFN�ZLOO�EH�UHGXFHG�LI�
VXFK�JURXQGV�DUH�UHPRYHG�GXULQJ�
LQVWDOODWLRQ�DQG�PDLQWHQDQFH�

/HDG�DFLG�EDWWHULHV�FDQ�SUHVHQW�D�ULVN�RI�
ILUH�EHFDXVH�WKH\�JHQHUDWH�K\GURJHQ�JDV��
,Q�DGGLWLRQ��WKH�HOHFWULFDO�FRQQHFWLRQV�
PXVW�EH�SURWHFWHG�DJDLQVW�DFFLGHQWDO�
VKRUW�FLUFXLWV�ZKLFK�FDQ�FDXVH�VSDUNV���
7KH�IROORZLQJ�SURFHGXUHV�VKRXOG�EH�
IROORZHG�

�� '2�127�602.(�ZKHQ�QHDU�EDWWHULHV�

�� '2�127�FDXVH�IODPH�RU�VSDUN�LQ�EDW�
WHU\�DUHD�

�� 'LVFKDUJH�VWDWLF�HOHFWULFLW\�IURP�ERG\�
EHIRUH�WRXFKLQJ�EDWWHULHV�E\�ILUVW�
WRXFKLQJ�D�JURXQGHG�PHWDO�VXUIDFH�

�� $IWHU�UHSODFLQJ�EDWWHU\�MDUV�LQ�D�EDW�
WHU\�FDELQHW��UHSODFH�WKH�UHWDLQLQJ�
VWUDSV�WKDW�KROG�WKH�MDUV�LQ�SODFH�RQ�
WKH�VKHOYHV��7KLV�ZLOO�OLPLW�DFFLGHQWDO�
PRYHPHQW�RI�WKH�MDUV�DQG�FRQQHFWRUV�
VKRXOG�WKH�FDELQHW�HYHU�QHHG�WR�EH�
UHSRVLWLRQHG�RU�UHORFDWHG�
Liebert Series 600T UPS, Single Module 4-3



5HJXODU�PDLQWHQDQFH�RI�WKH�EDWWHU\�PRGXOH�LV�
DQ�DEVROXWH�QHFHVVLW\��3HULRGLF�LQVSHFWLRQV�RI�
EDWWHU\�DQG�WHUPLQDO�YROWDJHV��VSHFLILF�JUDYLW\��
DQG�FRQQHFWLRQ�UHVLVWDQFH�VKRXOG�EH�PDGH��
6WULFWO\�IROORZ�WKH�SURFHGXUHV�RXWOLQHG�LQ�WKH�
EDWWHU\�PDQXIDFWXUHU
V�PDQXDO�

9DOYH�UHJXODWHG�OHDG�DFLG�EDWWHULHV�VHDOHG�FHOO��
GR�UHTXLUH�SHULRGLF�PDLQWHQDQFH��$OWKRXJK�
WKH\�GR�QRW�UHTXLUH�PDLQWHQDQFH�RI�HOHFWURO\WH�
OHYHOV��YLVXDO�LQVSHFWLRQV�DQG�FKHFNV�RI�EDWWHU\�
YROWDJH�DQG�FRQQHFWLRQ�UHVLVWDQFH�VKRXOG�EH�
PDGH�

127(

'R�QRW�XVH�FOHDQHUV�RQ�WKH�EDWWHULHV��
6ROYHQWV�FDQ�PDNH�WKH�EDWWHU\�FDVHV�
EULWWOH��8VH�RQO\�D�GU\�FORWK�RU�D�FORWK�
PRLVWHQHG�LQ�ZDWHU�

6LQFH�LQGLYLGXDO�EDWWHU\�FKDUDFWHULVWLFV�DUH�QRW�
LGHQWLFDO�DQG�PD\�FKDQJH�RYHU�WLPH��WKH�836�
PRGXOH�LV�HTXLSSHG�ZLWK�FLUFXLWU\�WR�HTXDOL]H�
EDWWHU\�FHOO�YROWDJHV��7KLV�FLUFXLW�LQFUHDVHV�
FKDUJLQJ�YROWDJH�WR�PDLQWDLQ�IORRGHG�W\SH�
EDWWHU\�FHOOV�DW�IXOO�FDSDFLW\��

127(

'R�QRW�XVH�HTXDOL]H�FKDUJLQJ�ZLWK�
YDOYH�UHJXODWHG�OHDG�DFLG�EDWWHULHV��
&RQVXOW�WKH�EDWWHU\�PDQXIDFWXUHU
V�
PDQXDO�IRU�VSHFLILF�LQIRUPDWLRQ�DERXW�
HTXDOL]H�FKDUJLQJ�

7KH�HTXDOL]LQJ�FKDUJH�WLPH�SHULRG�LV�DGMXVWDEOH�
IURP�]HUR�WR����KRXUV�DQG�FDQ�EH�LQLWLDWHG�
DXWRPDWLFDOO\�RU�PDQXDOO\��5HIHU�WR�6HFWLRQ���
��23(5$7,21�

�7R�EH�FRPSOHWHG�E\�/LHEHUW�*OREDO�6HUYLFHV�&XVWRPHU�(QJLQHHU�DW�WLPH�RI�VWDUW�XS�

%$77(5<�92/7$*(�5(&25'

'DWH� )ORDW�9ROWDJH
9ROWV�'&�

1RPLQDO�9ROWDJH�
�9ROWV�'&�

$PELHQW�7HPS����)�
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4.2.4  Torque Requirements

$OO�HOHFWULFDO�FRQQHFWLRQV�PXVW�EH�WLJKW��

7DEOH�����SURYLGHV�WKH�WRUTXH�YDOXHV�IRU�WKH�
FRQQHFWLRQV�LQ�WKH�836��8VH�WKHVH�YDOXHV�
XQOHVV�WKH�HTXLSPHQW�LV�ODEHOHG�RWKHUZLVH

127(

5HIHU�WR�EDWWHU\�PDQXIDFWXUHU
V�
PDQXDO�IRU�WKH�SURSHU�WRUTXH�YDOXHV�
UHTXLUHG�IRU�WKH�EDWWHU\�
/E�LQ 1�P /E�LQ 1�P

��� �� ��� �� ���

���� ��� �� �� ���

��� ��� �� �� ��

��� ��� �� ��� ��

7DEOH�����
7RUTXH�6SHFLILFDWLRQV

�XQOHVV�RWKHUZLVH�ODEHOHG�

187�$1'�%2/7�&20%,1$7,216

%2/7�6+$)7�6,=(

*5$'(��

67$1'$5'

(/(&75,&$/�&211(&7,216

ZLWK�%HOOHYLOOH�:DVKHUV
&,5&8,7�%5($.(56

:,7+�&2035(66,21�/8*6

�)RU�3RZHU�:LULQJ�

&XUUHQW�5DWLQJ /E�LQ 1�P

�����������$PSV ��� ��

7(50,1$/�%/2&.

:,7+�&2035(66,21�/8*6

�)RU�&RQWURO�:LULQJ�

$:*�:LUH�6L]H�
RU�5DQJH /E�LQ 1�P

���������� ����WR���� ����WR����
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4.3 DETECTION OF TROUBLE

,W�LV�LPSRUWDQW�WKDW�WKH�RSHUDWRU�FKHFN�WKH�
LQVWUXPHQW�UHDGLQJV�LI�DEQRUPDO�HTXLSPHQW�
SHUIRUPDQFH�LV�VXVSHFWHG��$Q\�PHWHUHG�YDOXH�
WKDW�GLIIHUV�DSSUHFLDEO\�IURP�QRUPDO�FRXOG�
PHDQ�DQ�LPSHQGLQJ�PDOIXQFWLRQ��DQG�VKRXOG�
EH�LQYHVWLJDWHG�

,WHPV�WR�FKHFN�RQ�WKH�YDULRXV�836�GLVSOD\�
VFUHHQV�LQFOXGH�

�� 2XWSXW�YROWDJH�RI�DOO�SKDVHV�VKRXOG�EH�
ZLWKLQ����RI�QRUPDO�YROWDJH��2XWSXW�FXU�
UHQWV�RQ�HDFK�SKDVH�VKRXOG�QRW�QRUPDOO\�
GLIIHU�E\�PRUH�WKDQ������,I�D�JUHDWHU�GLIIHU�
HQFH�LV�QRWHG��WKH�ORDG�LV�XQEDODQFHG�DQG�
FRUUHFWLYH�DFWLRQ�VKRXOG�EH�WDNHQ�WR�UHGLV�
WULEXWH�WKH�ORDG��LI�SRVVLEOH�

�� ,I�WKH�836�KDV�QRW�RSHUDWHG�RQ�EDWWHU\�
SRZHU�GXULQJ�WKH�ODVW����KRXUV��WKH�EDWWHU�
LHV�VKRXOG�UHTXLUH�OLWWOH�FKDUJLQJ�FXUUHQW��
%DWWHU\�PLPLF�VKRXOG�LQGLFDWH�QRUPDO�'&�
YROWDJH�ZLWK�WKH�EDWWHU\�FKDUJH�FXUUHQW�QR�
PRUH�WKDQ����$PSHUHV�

�� ,QSXW�FXUUHQW�RQ�HDFK�SKDVH�VKRXOG�EH�
ZLWKLQ�����RI�WKH�DYHUDJH�LQSXW�FXUUHQW��
$ODUP�PHVVDJHV�LQGLFDWH�PDOIXQFWLRQ�RU�
LPSHQGLQJ�PDOIXQFWLRQ��$�GDLO\�FKHFN�RI�
WKH�2SHUDWRU�&RQWURO�3DQHO�ZLOO�KHOS�WR�SUR�
YLGH�DQ�HDUO\�GHWHFWLRQ�RI�SUREOHPV��5HIHU�
WR�7DEOH�����LQ�6HFWLRQ�����23(5$7,21�WR�
LQWHUSUHW�DODUP�PHVVDJHV�

�� 7UDFLQJ�D�SUREOHP�WR�D�SDUWLFXODU�VHFWLRQ�LV�
IDFLOLWDWHG�E\�DODUP�PHVVDJHV�DQG�WKH�
PHWHUHG�SDUDPHWHU�LQGLFDWLRQV��7KHVH�DUH�
VWRUHG�LQ�WKH�6WDWXV�5HSRUWV�DQG�FDQ�EH�GLV�
SOD\HG�DW�WKH�2SHUDWRU�&RQWURO�3DQHO�RU�DW�
DQ�RSWLRQDO�WHUPLQDO��7KH�/LHEHUW�*OREDO�
6HUYLFHV�(QJLQHHU�ZLOO�DOVR�EH�IDPLOLDU�ZLWK�
WHVW�SRLQWV�LQVLGH�WKH�XQLW�

127(

,I�WKH�836�V\VWHP�KDV�D�EORZQ�IXVH��WKH�
FDXVH�VKRXOG�EH�GHWHUPLQHG�EHIRUH�\RX�
UHSODFH�WKH�IXVH��&RQWDFW�/LHEHUW�*OREDO�
6HUYLFHV�
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4.4  REPORTING A PROBLEM

,I�D�SUREOHP�RFFXUV�ZLWKLQ�WKH�836��UHYLHZ�DOO�
DODUP�PHVVDJHV�DORQJ�ZLWK�RWKHU�SHUWLQHQW�
GDWD��7KLV�LQIRUPDWLRQ�VKRXOG�EH�JLYHQ�YLD�
WHOHSKRQH�WR�WKH�/LHEHUW�VHUYLFH�
UHSUHVHQWDWLYHªV�RIILFH�QHDUHVW�\RX��7KLV�
LQIRUPDWLRQ�FDQ�DOVR�EH�DXWRPDWLFDOO\�VHQW�E\�
WHOHSKRQH�PRGHP��&DOO�\RXU�QHDUHVW�/LHEHUW�
*OREDO�6HUYLFHV�RIILFH�WR�UHSRUW�D�SUREOHP�RU�WR�
UHTXHVW�DVVLVWDQFH�

4.5  CORRECTIVE ACTIONS

)RU�HDFK�DODUP�PHVVDJH�RQ�WKH�2SHUDWRU�
&RQWURO�3DQHO�DQG�WKH�5HPRWH�0RQLWRU�3DQHO��
\RX�FDQ�ILQG�WKH�UHFRPPHQGHG�FRUUHFWLYH�DFWLRQ�
LQ�7DEOH�����RI�6HFWLRQ�����23(5$7,21�

4.6  RECOMMENDED TEST 
EQUIPMENT

$�OLVW�RI�UHFRPPHQGHG�WHVW�HTXLSPHQW�DQG�WRROV�
UHTXLUHG�WR�PDLQWDLQ��WURXEOHVKRRW��DQG�UHSDLU�
WKH�836�PRGXOH�LV�JLYHQ�LQ�7DEOH������<RX�
PD\�VXEVWLWXWH�LQVWUXPHQWV�RI�HTXLYDOHQW�
UDQJH�DQG�DFFXUDF\��$OO�LQVWUXPHQWV�VKRXOG�EH�
FDOLEUDWHG�DQG�EH�ZLWKLQ�WKH�FXUUHQW�
FDOLEUDWLRQ�F\FOH��&DOLEUDWLRQ�GDWD�IRU�WKH�
LQVWUXPHQWV�VKRXOG�EH�PDLQWDLQHG�LQ�
HTXLSPHQW�KLVWRU\�ILOHV�DQG�WKH�LQVWUXPHQWV�
ODEHOHG�IRU�DXGLW�DQG�YHULILFDWLRQ�

7DEOH������5HFRPPHQGHG�7HVW�(TXLSPHQW�$QG�7RROV

4W\ 7HVW�(TXLSPHQW 0DQXIDFWXUHU 0RGHO�RU�7\SH

� 2VFLOORVFRSH 7HNWURQL[��+�3�RU�
)OXNH

'&�WR����0+]

� 9ROWDJH�3UREHV 7HNWURQL[��+�3�RU�
)OXNH

��;��ZLWK����IW�&DEOH

� 9ROWDJH�3UREHV 7HNWURQL[��+�3�RU�
)OXNH

���;��ZLWK����IW�&DEOH

� 'LJLWDO�0XOWL�PHWHU )OXNH ������ZLWK�7HVW�/HDGV

� 7RRO�.LW 1�$ 6WDQGDUG�HOHFWULFDO�FRQWUDFWRU�
WRROV
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SECTION 5 SPECIFICATIONS
 5.1   RATING

7KH�N9$�DQG�N:�UDWLQJV�DQG�WKH�QRPLQDO�YROW�
DJHV�DQG�FXUUHQWV�IRU�FRQWLQXRXV�RSHUDWLRQ�DUH�
OLVWHG�RQ�WKH�XQLW�QDPHSODWHV��LQVLGH�2SHUDWRU�
&RQWURO�3DQHO�GRRU��DQG�RQ�WKH�6\VWHP�2QH�
/LQH�'LDJUDP��7KH�UDWHG�RXWSXW�SRZHU�HQYH�
ORSH�RI�WKH�836�LV�LOOXVWUDWHG�LQ�)LJXUH������7KH�
836�LV�UDWHG�WR�GHOLYHU�UDWHG�N9$�DQG�UDWHG�
N:�DW�����ODJJLQJ�SRZHU�IDFWRU��SI���RU�����ODJ�
JLQJ�SI�IRU�VRPH�PRGHOV��+RZHYHU��WKH�836�ZLOO�
RSHUDWH�FRQQHFWHG�ORDGV�ZLWK�SRZHU�IDFWRUV�
UDQJLQJ�IURP�����ODJJLQJ�WKURXJK������XQLW\��

&RQQHFWHG�ORDG�N:�DQG�N9$�DUH�ERWK�GLV�
SOD\HG�RQ�WKH�/&'�VFUHHQ�ZKHQ�WKH�836�LV�
SRZHULQJ�WKH�ORDG��3RZHU�IDFWRU�PD\�EH�HDVLO\�
FDOFXODWHG�E\�N:�«�N9$� �SI�

)RU�ORDG�SRZHU�IDFWRUV�EHWZHHQ�����ODJJLQJ�DQG�
WKH�UDWHG�SRZHU�IDFWRU��WKH�IXOO�N9$�UDWLQJ�RI�
WKH�XQLW�LV�DYDLODEOH��+RZHYHU��DERYH�WKH�UDWHG�
SI�WKH�N:�UDWLQJ�ZLOO�EHFRPH�WKH�OLPLWLQJ�IDF�
WRU��1RWH�WKDW�VRPH�PRGHOV�DUH�VSHFLILFDOO\�
UDWHG�IRU�D�����ODJJLQJ�RXWSXW�SRZHU�IDFWRU�

)RU�ORDGV�ZLWK�SRZHU�IDFWRUV�EHORZ�����ODJJLQJ�
RU�ZLWK�OHDGLQJ�SRZHU�IDFWRUV��WKH�836�RXWSXW�
LV�N9$�OLPLWHG�DQG�WKH�836�6\VWHP�PD\�QRW�
PHHW�DOO�RI�LWV�RXWSXW�SHUIRUPDQFH�VSHFLILFD�
WLRQV��&RQVXOW�\RXU�/LHEHUW�VDOHV�UHSUHVHQWD�
WLYH�IRU�SHUIRUPDQFH�VSHFLILFDWLRQV�IRU�WKHVH�
DSSOLFDWLRQV�

�

)LJXUH������2XWSXW�3RZHU�(QYHORSH�IRU�����SI�5DWHG�8QLWV
Liebert Series 600T UPS, Single Module 5-1



5.2  ENVIRONMENTAL CONDITIONS   

(QFORVXUH�� 7KH�836�LV�KRXVHG�LQ�D�1(0$���HQFORVXUH��
7KH�HQFORVXUH�LV�GHVLJQHG�IRU�LQGRRU�XVH�RQO\�
DQG�LV�QRW�WR�EH�VXEMHFWHG�WR�IDOOLQJ�REMHFWV�RU�
SUHFLSLWDWLRQ�

5HFRPPHQGHG�2SHUDWLQJ�7HPSHUDWXUH� 0D[LPXP�2SHUDWLQJ�7HPSHUDWXUH�����&�
�GHVLJQ�WHPSHUDWXUH��ZLWKRXW�GHUDWLQJ

0LQLPXP�2SHUDWLQJ�7HPSHUDWXUH� ��&

6WRUDJH�7HPSHUDWXUH�� ���&�WR����&

7\SLFDO�%DWWHU\�7HPSHUDWXUH�5HTXLUHPHQWV� $YHUDJH�DQQXDO�WHPSHUDWXUH�VKDOO�QRW�
H[FHHG����&��3HDN�WHPSHUDWXUH�VKDOO�QRW�
H[FHHG����&�GXULQJ�DQ\����KRXU�SHULRG��6HH�
EDWWHU\�PDQXIDFWXUHU
V�UHFRPPHQGDWLRQV�

5HODWLYH�+XPLGLW\�� ��WR�����ZLWKRXW�FRQGHQVDWLRQ

2SHUDWLQJ�(OHYDWLRQ� 6HD�OHYHO�WR������PHWHUV�������IW���ZLWKRXW�
GHUDWLQJ

6WRUDJH�(OHYDWLRQ� 6HD�OHYHO�WR��������PHWHUV���������IW��

$XGLEOH�1RLVH��PHDVXUHG���IHHW�IURP�XQLW� ������G%$�W\SLFDO���������N9$���
������G%$�W\SLFDO����������N9$�

'HUDWLQJ�IRU�+LJKHU�$PELHQW�7HPSHUDWXUHV� ����DW����&
����DW����&
����DW����&

&RQVXOW�\RXU�/LHEHUW�VDOHV�UHSUHVHQWDWLYH�
UHJDUGLQJ�DSSOLFDWLRQV�LQ�KLJK�DPELHQW�
WHPSHUDWXUHV��6SHFLDO�WHPSHUDWXUH�VHQVRUV�
PXVW�EH�LQVWDOOHG�DW�WKH�IDFWRU\�

'HUDWLQJ�IRU�+LJKHU�(OHYDWLRQV� ����DW������PHWHUV
����DW������PHWHUV
����DW������PHWHUV
����DW������PHWHUV
����DW������PHWHUV
����DW������PHWHUV
127(

7KLV�FDWHJRU\�RI�HOHFWURQLF�HTXLSPHQW�
LV�DJHQF\�UDWHG�IRU�XVH�LQ�DQ�
DWPRVSKHUH�IUHH�RI�FRQGXFWLYH�
SDUWLFOHV��6RPH�LQGXVWULDO�IDFLOLWLHV�
PD\�UHTXLUH�D�URRP�DLU�ILOWUDWLRQ�
V\VWHP�WR�NHHS�WKH�836�IUHH�RI�H[FHVV�
PRLVWXUH�DQG�FRQWDPLQDQWV��

127(

7KH�836�V\VWHP�LV�GHVLJQHG�WR�RSHUDWH�
FRQWLQXRXVO\�DW����&��+RZHYHU��GHVLJQ��
HTXLSPHQW�OLIH�H[SHFWDQF\�ZLOO�EH�
H[WHQGHG�ZLWK�ORZHU�WHPSHUDWXUHV�
����&�LV�RSWLPDO��
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5.3  ADJUSTMENTS 

$OO�DGMXVWPHQWV�DUH�VHW�DW�WKH�IDFWRU\�RU�GXULQJ�
VWDUW�XS�DQG�QRUPDOO\�GR�QRW�KDYH�WR�EH�ILHOG�
UHDGMXVWHG�

,QSXW�&XUUHQW�/LPLW��1RUPDO��������RQ�
JHQHUDWRU�������

%DWWHU\�&KDUJH�&XUUHQW�/LPLW��1RUPDO��
�����RQ�JHQHUDWRU�����

%DWWHU\�(TXDOL]H�&KDUJH��6HW�DW�VWDUW�XS�
GHSHQGHQW�RQ�EDWWHU\�FKDUDFWHULVWLFV�

'&�2YHU�9ROWDJH������YROWV�IRU�PRGHOV�ZLWK�
QRPLQDO�����FHOO�EDWWHU\�

2YHUORDG�$ODUP�������QRUPDO�ORDG�

2XWSXW�)UHTXHQF\�7ROHUDQFH�������+]�

2XWSXW�9ROWDJH��1RPLQDO���RSHUDWRU�DGMXVW�
DEOH�����

/LQH�'URS�&RPSHQVDWLRQ����WR�������6HW�DW�
VWDUW�XS�WR�PDWFK�ORDG�FKDUDFWHULVWLFV��,I�
VLJQLILFDQW�DGGLWLRQDO�ORDGV�DUH�FRQQHFWHG��
FDOO�/LHEHUW�*OREDO�6HUYLFHV�

5.4  BATTERY OPERATION

7KH�VHSDUDWH�EDWWHU\�PDQXIDFWXUHU
V�PDQXDO�
SURYLGHV�WKH�QHFHVVDU\�LQIRUPDWLRQ�IRU�WKH�
LQVWDOODWLRQ��RSHUDWLRQ��DQG�PDLQWHQDQFH�RI�WKH�
EDWWHU\��8VH�WKH�EDWWHU\�PDQXDO�LQ�FRQMXQFWLRQ�
ZLWK�WKLV�PDQXDO�

7KH�IORDW�FKDUJH�YROWDJH�IRU�D�EDWWHU\�LV�HTXDO�
WR�WKH�QXPEHU�RI�FHOOV�LQ�VHULHV�PDNLQJ�XS�WKH�
EDWWHU\�PXOWLSOLHG�E\�WKH�FKDUJH�YROWDJH�IRU�
HDFK�FHOO�

6LQFH�WKH�FKDUJLQJ�YROWDJH�OHYHO�LV�FULWLFDO�WR�
SURSHU�EDWWHU\�RSHUDWLRQ��UHIHU�WR�\RXU�EDWWHU\�
PDQXDO�IRU�LQIRUPDWLRQ�UHJDUGLQJ�\RXU�V\VWHP�

)RU�PRGHOV�ZLWK�QRPLQDO�����FHOO�EDWWHU\�
�+LJK�/LQN���WKH�'&�EXV�QRPLQDO�IORDW�YROWDJH�
UDQJH�LV�����WR�����9'&��0D[LPXP�HTXDOL]H�
YROWDJH�LV�����9'&��%DWWHU\�YROWDJH�DW�HQG�RI�
GLVFKDUJH�LV�����9'&�DW�WKH�836�WHUPLQDOV�
�����9'&�DW�WKH�EDWWHU\���7KH�QXPEHU�RI�EDW�
WHU\�FHOOV�UHTXLUHG�ZLOO�UDQJH�IURP�����WR������
GHSHQGLQJ�RQ�\RXU�DSSOLFDWLRQ�
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5.5   ELECTRICAL SPECIFICATIONS

5(&7,),(5�,1387

,QSXW�9ROWDJH� 6WDQGDUG�YROWDJHV�������������DQG�����9$&�

2WKHU�YROWDJHV�DYDLODEOH�RQ�UHTXHVW�

��SKDVH����ZLUH�SOXV�JURXQG�

9ROWDJH�5DQJH� ������������QR�EDWWHU\�GLVFKDUJH�DW�������

)UHTXHQF\�5DQJH� ���+]�WR����+]�

6XEF\FOH�0DJQHWL]DWLRQ�
,QUXVK�

/HVV�WKDQ���WLPHV�QRUPDO�IXOO�ORDG�LQSXW�FXUUHQW�IRU�836�
PRGHOV�ZLWKRXW�RSWLRQDO�LQSXW�LVRODWLRQ�WUDQVIRUPHU��7\SLFDOO\�
OHVV�WKDQ���WLPHV�QRUPDO�IXOO�ORDG�LQSXW�FXUUHQW�IRU�PRGHOV�ZLWK�
RSWLRQDO�LQSXW�LVRODWLRQ�WUDQVIRUPHU�RU����SXOVH�UHFWLILHU�

,QSXW�&XUUHQW�:DON�,Q� )URP�����WR������LQ�������VHFRQGV�

&XUUHQW�/LPLW� 0D[LPXP�RI������QRUPDO�IXOO�ORDG�LQSXW�FXUUHQW�

&XUUHQW�'LVWRUWLRQ� /HVV�WKDQ�����7+'�W\SLFDO�DW�QRUPDO�IXOO�ORDG�LQSXW�FXUUHQW��
/HVV�WKDQ����UHIOHFWHG�7+'�W\SLFDO�DW�QRUPDO�IXOO�ORDG�LQSXW�
FXUUHQW�ZLWK�RSWLRQDO�LQSXW�ILOWHU��

)RU�PRGHOV�ZLWK�RSWLRQDO����SXOVH�UHFWLILHU��OHVV�WKDQ����
UHIOHFWHG�7+'�W\SLFDO�DW�QRUPDO�IXOO�ORDG�LQSXW�FXUUHQW��/HVV�
WKDQ����UHIOHFWHG�7+'�W\SLFDO�ZLWK�RSWLRQDO�LQSXW�ILOWHU�

3RZHU�)DFWRU� �����PLQLPXP�ODJJLQJ�DW�IXOO�ORDG�

�����PLQLPXP�ODJJLQJ�DW�IXOO�ORDG�ZLWK�RSWLRQDO�LQSXW�ILOWHU�

%<3$66�,1387

,QSXW�9ROWDJH� 6WDQGDUG�YROWDJHV������<�����9$&�����<�����9$&��
���<�����9$&��2WKHU�YROWDJHV�DYDLODEOH�RQ�UHTXHVW��
��SKDVH����ZLUH�SOXV�JURXQG�RU���SKDVH����ZLUH�SOXV�JURXQG��

2SWLRQDO�YROWDJHV�������9$&������9$&������9$&�
2WKHU�RSWLRQDO�YROWDJHV�DYDLODEOH�RQ�UHTXHVW����SKDVH����ZLUH�
SOXV�JURXQG��XQJURXQGHG�RU�FRUQHU�JURXQGHG�GHOWD��

9ROWDJH�5DQJH� ����IRU�PDQXDOO\�LQLWLDWHG�E\SDVV�WUDQVIHU�

�����IRU�DXWRPDWLFDOO\�LQLWLDWHG�XQLQWHUUXSWHG�WUDQVIHU�

)UHTXHQF\�5DQJH� �����+]�WR������+]�

9ROWDJH�7UDQVLHQW� ����IRU�PDQXDOO\�LQLWLDWHG�E\SDVV�WUDQVIHU�
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&5,7,&$/�/2$'�287387

2XWSXW�9ROWDJH� 6WDQGDUG�YROWDJHV������<�����9$&�����<�����9$&��DQG�
���<�����9$&����SKDVH����ZLUH�SOXV�JURXQG�RU���SKDVH��
��ZLUH�SOXV�JURXQG�

2SWLRQDO�YROWDJHV�������9$&������9$&������9$&��2WKHU�
RSWLRQDO�YROWDJHV�DYDLODEOH�RQ�UHTXHVW����SKDVH����ZLUH�
SOXV�JURXQG��XQJURXQGHG�RU�FRUQHU�JURXQGHG�GHOWD��

9ROWDJH�5HJXODWLRQ� ������IRU�EDODQFHG�ORDG�
����IRU�XQEDODQFHG�ORDG�

9ROWDJH�$GMXVWPHQW�5DQJH� ����PDQXDOO\�

/LQH�'URS�&RPSHQVDWLRQ�5DQJH� 8S�WR�����DXWRPDWLF�ORDG�GHSHQGHQW�

)UHTXHQF\� �����+]�WR������+]�

6OHZ�5DWH� �����WR�����+]�SHU�VHFRQG�DGMXVWDEOH�

3KDVH�%DODQFLQJ� ���R��OR�IRU�EDODQFHG�ORDGV�
���R���R�IRU�����XQEDODQFHG�ORDGV�

9ROWDJH�,PEDODQFH�

����8QEDODQFHG�/RDG����
8QEDODQFHG�/RDG

����IURP�WKH�DULWKPHWLF�DYHUDJH�RI�WKH���SKDVHV�
����IURP�WKH�DULWKPHWLF�DYHUDJH�RI�WKH���SKDVHV�

9ROWDJH�7UDQVLHQW�

����/RDG�6WHS
����/RDG�6WHS
�����/RDG�6WHS�
/RVV�RU�5HWXUQ�RI�$&�,QSXW�3RZHU�
0DQXDO�7UDQVIHU�RI������/RDG

����506
����506
����506
����506
����506

9ROWDJH�7UDQVLHQW�5HFRYHU\�7LPH� 7R�ZLWKLQ����RI�VWHDG\�VWDWH�RXWSXW�YROWDJH�LQ�OHVV�WKDQ�
RQH�F\FOH�����PLOOLVHFRQGV��

9ROWDJH�+DUPRQLF�&RQWHQW� 0D[LPXP����506�WRWDO��IRU�DQ\�FRPELQDWLRQ�RI�OLQHDU�
DQG�QRQOLQHDU���SKDVH�ORDGV�
0D[LPXP����506�VLQJOH��IRU�OLQHDU�ORDGV�

2YHUORDG�DW�)XOO�2XWSXW�9ROWDJH� �����RI�IXOO�ORDG�UDWLQJ�FRQWLQXRXVO\�
�����RI�IXOO�ORDG�UDWLQJ�IRU����PLQXWHV�
�����RI�IXOO�ORDG�UDWLQJ�IRU����VHFRQGV�
�ZLWK�����YROWDJH�UHJXODWLRQ��

)DXOW�&OHDULQJ� �����RI�QRUPDO�IXOO�ORDG�FXUUHQW�VXEF\FOH��ZKHQ�E\SDVV�
LV�QRW�DYDLODEOH��

������RI�QRUPDO�IXOO�ORDG�FXUUHQW�IRU����PLOOLVHFRQGV�
ZLWK�E\SDVV�DYDLODEOH�
Liebert Series 600T UPS, Single Module 5-5
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5HYLVHG��-DQXDU\�����

Series 600T™ UPS
Single-Module Three Phase 

65 kVA to 750 kVA; 60 Hz

Technical Support

The Company Behind The Products
:LWK�PRUH�WKDQ���������LQVWDOODWLRQV�DURXQG�WKH�JOREH��/LHEHUW�LV�WKH�ZRUOG�OHDGHU�LQ�FRPSXWHU�
SURWHFWLRQ�V\VWHPV���6LQFH�LWV�IRXQGLQJ�LQ�������/LHEHUW�KDV�GHYHORSHG�D�FRPSOHWH�UDQJH�RI�VXSSRUW�
DQG�SURWHFWLRQ�V\VWHPV�IRU�VHQVLWLYH�HOHFWURQLFV�

� (QYLURQPHQWDO�V\VWHPV��FORVH�FRQWURO�DLU�FRQGLWLRQLQJ�IURP�����WR����WRQV�
� 3RZHU�FRQGLWLRQLQJ�DQG�836�ZLWK�SRZHU�UDQJHV�IURP�����9$�WR�PRUH�WKDQ������N9$�
� ,QWHJUDWHG�V\VWHPV�WKDW�SURYLGH�ERWK�HQYLURQPHQWDO�DQG�SRZHU�SURWHFWLRQ�LQ�D�VLQJOH��IOH[LEOH�
SDFNDJH�

� 0RQLWRULQJ�DQG�FRQWURO�¦�RQ�VLWH�RU�UHPRWH�¦�IURP�V\VWHPV�RI�DQ\�VL]H�RU�ORFDWLRQ

6HUYLFH�DQG�VXSSRUW��WKURXJK�PRUH�WKDQ�����VHUYLFH�FHQWHUV�DURXQG�WKH�ZRUOG��DQG�D����KRXU
&XVWRPHU�5HVSRQVH�&HQWHU�

:KLOH�HYHU\�SUHFDXWLRQ�KDV�EHHQ�WDNHQ�WR�HQVXUH�DFFXUDF\�DQG�FRPSOHWHQHVV�RI�WKLV�OLWHUDWXUH��
/LHEHUW�&RUSRUDWLRQ�DVVXPHV�QR�UHVSRQVLELOLW\��DQG�GLVFODLPV�DOO�OLDELOLW\�IRU�GDPDJHV�UHVXOWLQJ�
IURP�XVH�RI�WKLV�LQIRUPDWLRQ�RU�IRU�DQ\�HUURUV�RU�RPLVVLRQV��

�������/LHEHUW�&RUSRUDWLRQ��$OO�ULJKWV�UHVHUYHG�WKURXJKRXW�WKH�ZRUOG���6SHFLILFDWLRQV�VXEMHFW�WR�
FKDQJH�ZLWKRXW�QRWLFH��

��/LHEHUW�DQG�WKH�/LHEHUW�ORJR�DUH�UHJLVWHUHG�WUDGHPDUNV�RI�/LHEHUW�&RUSRUDWLRQ���$OO�QDPHV�
UHIHUUHG�WR�DUH�WUDGHPDUNV�RU�UHJLVWHUHG�WUDGHPDUNV�RI�WKHLU�UHVSHFWLYH�RZQHUV��

3ULQWHG�LQ�8�6�$��

6/������

U.S.A. 1-800-222-5877

Outside the U.S.A. 614-841-6755

U.K. +44 (0) 1793 553355

France +33 1 4 87 51 52

Germany +49 89 99 19 220

Italy +39 2 98250 1

Netherlands +00 31 475 503333

E-mail upstech@liebert.com

Web site http://www.liebert.com

Worldwide FAX
tech support
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