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ìïí ,1752'8&7,21

ìïì 3URGXFWLRQý'HVFULSWLRQýDQGý)HDWXUHV

7KH#0LQL00DWH5#LV#D#WHPSHUDWXUH2KXPLGLW\#FRQWURO#V\VWHP#GHVLJQHG#WR#EH#LQVWDOOHG#DERYH#D#5*#[#7*#
FHLOLQJ#JULG#V\VWHP1#7KH#XQLW#LV#DYDLODEOH#DV#D#VHOI0FRQWDLQHG#DLU0FRROHG/#VHOI0FRQWDLQHG#ZDWHU2JO\0
FRO/#VHOI0FRQWDLQHG#FKLOOHG#ZDWHU/#RU#DV#D#VSOLW#V\VWHP#HYDSRUDWRU#ZLWK#DQ#2XWGRRU#3URS#)DQ#&RQ0
GHQVLQJ#8QLW1

ìïìïì &RQWUROV

7KH#0LQL00DWH5#V\VWHP#LQFOXGHV#D#ZDOO0PRXQWHG#GLVSOD\#SDQHO#WKDW#LQFOXGHV#D#OLTXLG#FU\VWDO#GLV0
SOD\#+/&',#VFUHHQ#DQG#DQ#;#PHPEUDQH#NH\SDG1#7KH#FRQWURO#LV#PHQX0GULYHQ#IRU#HDVH#RI#XVH1#
)LJXUH ìêýðý&RQWUROý0HQX#+,Q#VHFWLRQ#êïí ðý0LFURSURFHVVRUý&RQWURO,#GHSLFWV#WKH#FRPSOHWH#
PHQX#WUHH#IRU#WKH#FRQWURO1#$OO#FRQWURO#VHW#SRLQWV#DQG#DODUP#VHW#SRLQWV#DUH#SURJUDPPDEOH1#

ìïìïë 6\VWHPý&RPSRQHQWV

$LUý&RROHGý0RGHOV

7KHUH#DUH#WZR#W\SHV#RI#DLU0FRROHG#V\VWHPV#DYDLODEOH=

� 6HOI0&RQWDLQHG#+ZLWK#,QGRRU#&HQWULIXJDO#&RQGHQVHU#%ORZHU#,QFOXGHG,=#0RXQWHG#LQVLGH#WKH#
FHLOLQJ#XQLW#KRXVLQJ/#WKH#VHOI0FRQWDLQHG#V\VWHP#LQFOXGHV=#FRPSUHVVRU>#HYDSRUDWRU#FRLO/#H[SDQ0
VLRQ#YDOYH>#HYDSRUDWRU#EORZHU>#KLJK0SUHVVXUH#VZLWFK>#FRQGHQVHU#FRLO>#DQG#ILOWHU#GULHU1#7KH#FHQ0
WULIXJDO#FRQGHQVHU#EORZHU#+XS#WR#<83#&)0,/#ZLWK#YDULDEOH#VSHHG#PRWRU/#LV#FRQWDLQHG#LQ#D#
VHSDUDWH#HQFORVXUH#WKDW#DWWDFKHV#WR#WKH#PDLQ#XQLW1#+HDG0SUHVVXUH#LV#UHJXODWHG#E\#WKH#)DQ#
6SHHG#&RQWUROOHU#+)6&,/#ZKLFK#DXWRPDWLFDOO\#DGMXVWV#EORZHU#VSHHG#DV#UHTXLUHG1#7KH#FRQGHQVHU#
VHFWLRQ#FDQ#XVH#DLU#ZLWK#D#WHPSHUDWXUH#UDQJH#RI#053°)#WR#448°)#+05<°&#WR#79°&,1

� 6SOLW#6\VWHP#+2XWGRRU#3URSHOOHU#)DQ#,QFOXGHG,=#7KH#HYDSRUDWRU#VHFWLRQ#LQFOXGHV#HYDSRUDWRU#
FRLO/#H[SDQVLRQ#YDOYH>#HYDSRUDWRU#EORZHU>#DQG#ILOWHU#GULHU1#
0RXQWHG#LQ#DQ#RXWGRRU#HQFORVXUH/#WKH#SURS0IDQ#FRQGHQVLQJ#XQLW#LQFOXGHV=#FRPSUHVVRU#ZLWK#
FUDQNFDVH#KHDWHU>#KLJK#SUHVVXUH#VZLWFK>#FRQGHQVHU#FRLO>#SURSHOOHU#IDQ>#DQG#IORRG#EDFN#KHDG#
SUHVVXUH#FRQWURO#+/HH07HPS,1#7KH#FRPSUHVVRU#FUDQNFDVH#KHDWHU#DQG#KHDG#SUHVVXUH#FRQWURO#
DOORZV#WKH#FRQGHQVLQJ#XQLW#WR#RSHUDWH#DW#DQ#DPELHQW#WHPSHUDWXUH#DV#ORZ#DV#063°)#+07°&,1#7KH#
PD[LPXP#GHVLJQ#DPELHQW#WHPSHUDWXUH#LV#448°)#+79°&,1#7KH#FRQGHQVLQJ#XQLW#LV#FRQQHFWHG#WR#
WKH#HYDSRUDWRU#XQLW#E\#WZR#UHIULJHUDQW#OLQHV#DQG#ORZ#YROWDJH#ZLULQJ1

:DWHUî*O\FROý&RROHGý0RGHO

,QFOXGHV#WKH#IROORZLQJ#FRPSRQHQWV#PRXQWHG#LQ#WKH#PDLQ#+HYDSRUDWRU,#XQLW#KRXVLQJ=#FRPSUHVVRU>#
HYDSRUDWRU#FRLO/#H[SDQVLRQ#YDOYH>#HYDSRUDWRU#EORZHU#KLJK0SUHVVXUH#VZLWFK>#FRD[LDO#FRQGHQVHU>#50
ZD\#+RSWLRQDO#60ZD\,#UHJXODWLQJ#YDOYH>#DQG#ILOWHU#GULHU1#7KLV#PRGHO#LV#VSHFLILFDOO\#GHVLJQHG#WR#RSHU0
DWH#ZLWK#FLW\#ZDWHU/#FRROLQJ#WRZHU#V\VWHPV#RU#GU\#FRROHU#V\VWHPV1#'U\#FRROHU#DQG#SXPSV#PD\#EH#
VHOHFWHG#VHSDUDWHO\1

&KLOOHGý:DWHUý0RGHO

7KH#&KLOOHG#:DWHU#PRGHO#LV#VHOI0FRQWDLQHG#DQG#LV#GHVLJQHG#IRU#XVH#ZLWK#DQ#H[LVWLQJ#FKLOOHG#ZDWHU#
ORRS1#,W#FRQWDLQV#D#FKLOOHG#ZDWHU#FRLO>#DQG#D#VORZ#RSHQ2FORVH#VROHQRLG#YDOYH#WR#FRQWURO#WKH#IORZ#RI#
FKLOOHG#ZDWHU1

ìïë 2SWLRQDOý(TXLSPHQW

&DQLVWHUý+XPLGLILHU

7KH#RSWLRQDO/#IDFWRU\#LQVWDOOHG#VWHDP#JHQHUDWLQJ#KXPLGLILHU#DGGV#SXUH#ZDWHU#YDSRU#WR#WKH#URRP#DLU#
WR#FRQWURO#KXPLGLW\1#5RRP#KXPLGLW\#VHWSRLQWV#DUH#HVWDEOLVKHG#E\#WKH#XVHU1#7KH#KXPLGLILHU#FRPSR0
QHQWV#LQFOXGH=#D#VWHDP#FDQLVWHU#+UHSODFHDEOH,/#FRQWURO#ERDUG/#LQOHW#VWUDLQHU/#ILOO#DQG#GUDLQ#VROHQRLGV1



éýýýýýýýýýý,QWURGXFWLRQ

(OHFWULFý5HKHDW

7KH#RSWLRQDO#HOHFWULF#UHKHDW#LV#LQVWDOOHG#DQG#WHVWHG#DW#WKH#IDFWRU\1#7KH#UHKHDW#IHDWXUH#LV#HQHUJL]HG#
ZKHQ#UHTXLUHG#WR#KHDW#URRP#DLU#RU#WR#FRQWURO#URRP#WHPSHUDWXUH#GXULQJ#GHKXPLGLILFDWLRQ1#$#VDIHW\#
WKHUPRVWDW#SUHYHQWV#WKH#UHKHDW#IURP#H[FHHGLQJ#WHPSHUDWXUH#OLPLWV1#

6&5ý(OHFWULFý5HKHDW

7KH#RSWLRQDO#HOHFWULF#UHKHDW#LV#SXOVHG#UDSLGO\#WR#SURYLGH#SUHFLVH#WHPSHUDWXUH#FRQWURO/#ZKLOH#FRROLQJ#
LV#ORFNHG#RQ1#$#VDIHW\#WKHUPRVWDW#SUHYHQWV#WKH#UHKHDW#IURP#H[FHHGLQJ#WHPSHUDWXUH#OLPLWV1

+RWý:DWHUý5HKHDW

7KH#RSWLRQDO#KRW#ZDWHU#UHKHDW#FLUFXODWHV#EXLOGLQJ#KRW#ZDWHU#WKURXJK#D#\0VWUDLQHU/#VROHQRLG#YDOYH#
DQG#ILQQHG0WXEHG#KHDWLQJ#FRLO#WR#SURYLGH#UHKHDW1

+RWý*DVý5HKHDW

+RW#JDV#IURP#WKH#FRPSUHVVRU#LV#SLSHG#WR#D#KHDWLQJ#FRLO#DQG#YDOYH/#ZKLFK#FDQ#RQO\#EH#HQHUJL]HG#GXU0
LQJ#FRPSUHVVRU#RSHUDWLRQ1#7KH#FRPSUHVVRU#PXVW#EH#RSHUDWLQJ#DQG#D#FRROLQJ#ORDG#PXVW#EH#SUHVHQW#
LQ#RUGHU#WR#DFKLHYH#UHKHDWLQJ#SHUIRUPDQFH

+RWý*DVý%\SDVVýõ6HOIð&RQWDLQHGý6\VWHPVô

+RW#JDV#IURP#WKH#FRPSUHVVRU#LV#E\SDVVHG#WR#WKH#HYDSRUDWRU#FRLO#LQ#RUGHU#WR#SURYLGH#FDSDFLW\#FRQWURO#
DQG#UHGXFH#FRPSUHVVRU#F\FOLQJ1

+RWý*DVý%\SDVVýõ6SOLWý6\VWHPý&RQGHQVLQJý8QLWVô

7KLV#RSWLRQDO#V\VWHP#E\SDVVHV#KRW#JDV#DURXQG#WKH#FRPSUHVVRU#GLUHFWO\#WR#VXFWLRQ#WR#SURYLGH#FDSDF0
LW\#FRQWURO#DQG#UHGXFH#FRPSUHVVRU#F\FOLQJ1#6\VWHP#LQFOXGHV#OLTXLG#LQMHFWLRQ#YDOYH#WR#PDLQWDLQ#
SURSHU#VXFWLRQ#VXSHUKHDW1

)UHHð&RROLQJý&RLO

$#VHSDUDWH#VRXUFH#RI#FKLOOHG#ZDWHU#+RU#FROG#WRZHU#ZDWHU,#FDQ#EH#XVHG#WR#SURYLGH#FRROLQJ1#8SRQ#ORVV#
RI#WKH#FKLOOHG#ZDWHU#VRXUFH/#FRROLQJ#LV#VZLWFKHG#WR#';#FRROLQJ1

6PRNHý'HWHFWRU

,I#UHWXUQ#DLU#VPRNH#LV#GHWHFWHG/#WKH#XQLW#DODUP#SDQHO#+GLVSOD\,#HPLWV#DQ#DXGLEOH#VLJQDO#DQG#WKH#
XQLW#VKXWV#GRZQ1

)LUHVWDW

:KHQ#WKH#UHWXUQ#DLU#WHPSHUDWXUH#OLPLW#RI#DSSUR[LPDWHO\#458°)#+841:°&,#LV#H[FHHGHG#WKH#XQLW#VKXWV#
GRZQ1

)LOWHUý&ORJ

$Q#DGMXVWDEOH#SUHVVXUH#GLIIHUHQWLDO#VZLWFK#HPLWV#DQ#DXGLEOH#VLJQDO#ZKHQ#KLJK#GLIIHUHQWLDO#SUHV0
VXUH#+H1J1/#GLUW\#ILOWHUV,#LV#GHWHFWHG1

ìïëïì $QFLOODU\ýõ6KLSý/RRVHý$FFHVVRULHVô

5HIULJHUDQWý/LQHý6ZHDWý$GDSWHUý.LW

7KLV#NLW#LQFOXGHV#WKH#FRPSDWLEOH#ILWWLQJV#UHTXLUHG#+WZR#VXFWLRQ#DQG#WZR#OLTXLG#OLQH#FRQQHFWLRQV,#
ZKHQ#XVLQJ#ILHOG#VXSSOLHG#LQWHUFRQQHFWLQJ#UHIULJHUDQW#OLQHV#+WR#RXWGRRU#FRQGHQVLQJ#XQLW,/#LQVWHDG#
RI#WKH#SUH0FKDUJHG#OLQH#VHWV1

3UHð&KDUJHGý5HIULJHUDQWý/LQHý6HWV

3UH0FKDUJHG#UHIULJHUDQW#OLQH#VHWV#DUH#DYDLODEOH#LQ#48#DQG#63#IRRW#OHQJWKV#IRU#4#DQG#4180WRQ#V\VWHPV/#
DQG#DUH#IDFWRU\0FKDUJHG#DQG#VHDOHG1#7KH\#DUH#XVHG#WR#FRQQHFW#WKH#HYDSRUDWRU#WR#UHPRWH#$LU#&RROHG#
&RQGHQVLQJ#XQLWV1#(DFK#VHW#LQFOXGHV#DQ#LQVXODWHG#FRSSHU#VXFWLRQ#OLQH#DQG#D#FRSSHU#OLTXLG#OLQH#ZLWK#
ILWWLQJV1



,QWURGXFWLRQýýýýýýýýýýè

6XSSO\ýDQGý5HWXUQý*ULOOHý.LW

6XSSO\#DQG#UHWXUQ#DLU#JULOOHV#ILW#ZLWKLQ#D#5·[#7·#FHLOLQJ#WLOH#DQG#LQFOXGH#D#UHWXUQ#DLU#ILOWHU1

'XFWý.LWýZLWKý5HWXUQý$LUý)LOWHUý%R[

$#UHWXUQ#DLU#ILOWHU#ER[#ZLWK#GXFW#IODQJH/#7µ#+435PP,#ILOWHU/#DQG#D#VXSSO\#DLU#GXFW#IODQJH#DUH#SUR0
YLGHG#IRU#GXFWLQJ#WKH#HYDSRUDWRU#DLU1

&RQGHQVDWHý3XPSý.LW

$#FRQGHQVDWH#SXPS#LV#UHTXLUHG#ZKHQ#WKH#HYDSRUDWRU#LV#LQVWDOOHG#EHORZ#WKH#OHYHO#RI#WKH#JUDYLW\0IHG#
GUDLQ#OLQH1#&RPSRQHQWV#LQFOXGH=#WKH#SXPS>#FKHFN#YDOYH>#VXPS>#OHYHO#VHQVRU>#IORDW#VZLWFK>#DQG#FRQ0
WUROV1#7KH#FRQGHQVDWH#SXPS#NLW#LV#ILHOG0PRXQWHG#WR#WKH#VLGH#RI#WKH#HYDSRUDWRU#KRXVLQJ/#ZKHUH#LW#
DXWRPDWLFDOO\#FRQWUROV#WKH#ZDWHU#OHYHO#LQ#WKH#VXPS1

ìïëïë 5HPRWHý0RQLWRULQJýDQGý&RQWURO

5HPRWHý0RQLWRULQJýDQGý&RQWURO

/LHEHUW#FDQ#SURYLGH#D#YDULHW\#RI#UHPRWH#PRQLWRULQJ#DQG#FRQWURO#GHYLFHV#WR#HQKDQFH#\RXU#0LQL0
0DWH5#V\VWHP1#7KHVH#LQFOXGH#ZDWHU#GHWHFWLRQ/#UHPRWH#PRQLWRULQJ#RI#D#VLQJOH#XQLW/#DQG#UHPRWH#FRQ0
WURO2PRQLWRULQJ#RI#PXOWLSOH#XQLWV1

5HPRWHý6HQVRUV

5HPRWH#WHPSHUDWXUH2KXPLGLW\#VHQVRUV#FDQ#EH#PRXQWHG#LQ#WKH#FRQWUROOHG#VSDFH#RU#LQ#GXFWZRUN#DQG#
LQFOXGHV#63#IHHW#RI#FRQWURO#FDEOH1



çýýýýýýýýýý6LWHý3UHSDUDWLRQýDQGý,QVWDOODWLRQ

ëïí 6,7(ý35(3$5$7,21ý$1'ý,167$//$7,21

ëïì ,QVWDOODWLRQý&RQVLGHUDWLRQV

7KH#HYDSRUDWRU#XQLW#LV#XVXDOO\#PRXQWHG#DERYH#WKH#VXVSHQGHG#FHLOLQJ#LQ#WKH#VSDFH#WR#EH#FRQGL0
WLRQHG1#'XFWHG#V\VWHPV#PD\#EH#ORFDWHG#LQ#D#GLIIHUHQW#URRP1#5HIHU#WR#)LJXUH ì#DQG#)LJXUH ë#IRU#
SRVVLEOH#FRQILJXUDWLRQV1#7KH#V\VWHP#PD\#EH=#

� 6HOI0&RQWDLQHG#$LU#&RROHG#ZLWK#&HQWULIXJDO#&RQGHQVHU#)DQ#PRXQWHG#WR#WKH#HYDSRUDWRU#ER[1
� 6SOLW#6\VWHP#$LU#&RROHG#ZLWK#2XWGRRU#3URSHOOHU#)DQ#&RQGHQVLQJ#8QLWV1
� 6HOI0&RQWDLQHG#&KLOOHU#:DWHU/#UHTXLULQJ#FRQQHFWLRQ#WR#EXLOGLQJ#FKLOOHG#ZDWHU#ORRS1
� 6HOI0&RQWDLQHG#:DWHU2*O\FRO#FRROHG/#UHTXLULQJ#ZDWHU#RU#JO\FRO#ORRS#FRQQHFWLRQ1

ëïìïì 5RRPý3UHSDUDWLRQ

7KH#URRP#VKRXOG#EH#ZHOO#LQVXODWHG#DQG#PXVW#KDYH#D#VHDOHG#YDSRU#EDUULHU1#7KH#YDSRU#EDUULHU#LQ#WKH#
FHLOLQJ#DQG#ZDOOV#FDQ#EH#D#SRO\HWK\OHQH#ILOP1#3DLQW#RQ#FRQFUHWH#ZDOOV#DQG#IORRUV#VKRXOG#FRQWDLQ#
HLWKHU#UXEEHU#RU#SODVWLF1#

2XWVLGH#RU#IUHVK#DLU#VKRXOG#EH#NHSW#WR#D#PLQLPXP#ZKHQ#WLJKW#WHPSHUDWXUH#DQG#KXPLGLW\#FRQWURO#LV#
UHTXLUHG1#2XWVLGH#DLU#DGGV#WR#WKH#FRROLQJ/#KHDWLQJ/#GHKXPLGLI\LQJ#DQG#KXPLGLI\LQJ#ORDGV#RI#WKH#
VLWH1#'RRUV#VKRXOG#EH#SURSHUO\#VHDOHG#WR#PLQLPL]H#OHDNV#DQG#VKRXOG#QRW#FRQWDLQ#YHQWLODWLRQ#JULOOHV1

127(ý
%HIRUHýLQVWDOOLQJýXQLWñýGHWHUPLQHýZKHWKHUýDQ\ýEXLOGLQJýDOWHUDWLRQVýDUHý
UHTXLUHGýWRýUXQýSLSLQJñýZLULQJýDQGýGXFWZRUNïý&DUHIXOO\ýIROORZýDOOýXQLWý
GLPHQVLRQDOýGUDZLQJVýDQGýUHIHUýWRýWKHýVXEPLWWDOýHQJLQHHULQJýGLPHQVLRQDOý
GUDZLQJVýRIýLQGLYLGXDOýXQLWVýIRUýSURSHUýFOHDUDQFHVï

7DEOHýì $SSOLFDWLRQý/LPLWVý¥ý(YDSRUDWRUýDQGý&KLOOHGý:DWHUý8QLWVó

,QSXWý9ROWDJH 5DQJHýRIý5HWXUQý$LUý&RQGLWLRQVýWRý8QLW

0LQ 0D[ 'U\ý%XOEý7HPSï 5HODWLYHý+XPLGLW\

¤èø òìíø çèýWRýåè�)ýõìíýWRýëä�&ô ëíýWRýåíø

ó8QLWýZLOOýRSHUDWHýDWýWKHVHýFRQGLWLRQVýEXWýZLOOýQRWýFRQWUROýWRýWKHVHýH[WUHPHVýRIýFRQGLWLRQVï

7DEOHýë $SSOLFDWLRQý/LPLWVý¥ý2XWGRRUý$LUý&RROHGý&RQGHQVLQJý8QLW

,QSXWý9ROWDJH (QWHULQJý'U\ý%XOEý$LUý7HPSHUDWXUH

0LQ 0D[ 0LQ 0D[

¤èø òìíø ¤êí�)ýõêé�&ô
õXQLWVýZLWKý/HH¤7HPSý

UHFHLYHUô

ììè�)ýõéç�&ô

7DEOHýê $SSOLFDWLRQý/LPLWVý¥ý:DWHUî*O\FROý&RROHGý&RQGHQVHU

,QSXWý9ROWDJH (QWHULQJý)OXLGý7HPSHUDWXUH

0LQ 0D[ 0LQ 0D[

¤èø òìíø éè�)ýõæ�&ôó ììè�)ýõéç�&ô

ó2SHUDWLRQýEHORZýçè�)ýõìå�&ôýPD\ýUHVXOWýLQýUHGXFHGýYDOYHýOLIHýDQGýIOXLGýQRLVHï

127(
7KHýVLQJOHýPRVWýLPSRUWDQWýUHTXLUHPHQWýIRUýPDLQWDLQLQJýHQYLURQPHQWDOý
FRQWUROýLQýWKHýFRQGLWLRQHGýURRPýLVýWKHýYDSRUýEDUULHUï

127(
7HPSHUDWXUHýDQGýKXPLGLW\ýVHQVRUVýDUHýORFDWHGýLQýWKHýZDOOýER[ïý&DUHIXOO\ý
VHOHFWýDýSRVLWLRQýIRUýWKHýER[ýZKHUHýGLVFKDUJHýDLUýGRHVýQRWýGLUHFWO\ýEORZýRQý
WKHýVHQVRUV
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2.1.2 Location Considerations

Locate the evaporator unit over an unobstructed floor space if possible. This will allow easy access 
for routine maintenance or service. Do not attach additional devices (such as smoke detectors, 
etc.) to the housing, as they could interfere with the maintenance or service.

When using the optional air grille kit, avoid locating the evaporator unit in confined areas that 
affect the air flow pattern. Such locations could cause short cycles, down drafts and air noise. 
Avoid locating the unit in an alcove or at the extreme end of a long, narrow room. Avoid installing 
multiple units close to each other. This could result in crossing air patterns, uneven loads and 
competing operating modes.

Figure 1 Air Cooled Systems 1 and 5 Tons

Figure 2 Water/Glycol Cooled Systems 1 and 5 Tons

!
CAUTION
Units contain water. Water leaks can cause damage to sensitive equipment 
below. Do not mount units over sensitive equipment. A field supplied pan with 
drain must be installed beneath cooling units and water/glycol cooled 
condensing unit.

Self-Contained Air Cooled Ducted Self-Contained Air Cooled Grille

Glycol System Grille
Glycol System Ducted

Water Cooled GrilleWater Cooled Ducted
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Figure 3 Split system air cooled systems

2.2 System Weights

2.3 Equipment Inspection (upon receipt)
When the unit arrives, do not uncrate equipment until it is close to its final location. All required 
assemblies are banded and shipped in corrugated containers. If you discover any damage when 
you uncrate the unit, report it to the shipper immediately. If you later find any concealed damage, 
report it to the shipper and to your Liebert supplier.

2.4 Installing the Ceiling Units

The evaporator unit is usually mounted above the ceiling and must be securely mounted to the 
roof structure. The ceiling and ceiling supports of existing buildings may require reinforcements. 

Table 6 Unit Weights
Cooling Units* lb kg

MMD11A 265 120

MMD11E 220 100

MMD12A 265 120

MMD12E 220 100

MMD13W 260 118

MMD14W 260 118

MMD17A 295 134

MMD17E 225 102

MMD18A 295 134

MMD18E 225 102

MMD19W 300 136

MMD20W 300 136

MMD2CF 63 29
*Add 40 lb. (20 kg.) to units with free cooling or hot water 
reheat coils. Weights assume reheat and humidifier package 
is included.

!
WARNING
BE SURE THE SUPPORTING ROOF STRUCTURE IS CAPABLE 
OF SUPPORTING THE WEIGHT OF THE UNIT(S) AND THE 
ACCESSORIES DURING INSTALLATION AND SERVICE. (SEE 
2.2 - SYSTEM WEIGHTS.)

BE SURE TO SECURELY ANCHOR THE TOP ENDS OF THE 
SUSPENSION RODS. MAKE SURE ALL NUTS ARE TIGHT.

Split System Grille

Split System Ducted



6LWHý3UHSDUDWLRQýDQGý,QVWDOODWLRQýýýýýýýýýýä

%H#VXUH#WR#IROORZ#DOO#DSSOLFDEOH#FRGHV1#8VH#ILHOG0VXSSOLHG#WKUHDGHG#VXVSHQVLRQ#URGV#DQG#62;²49#IDF0
WRU\#KDUGZDUH#NLW1

5HFRPPHQGHG#FOHDUDQFH#EHWZHHQ#FHLOLQJ#JULGV#DQG#EXLOGLQJ#VWUXFWXUDO#PHPEHUV#LV#XQLW#KHLJKW#
SOXV#6#LQFKHV1

,QVWDOO#WKH#IRXU#ILHOG0VXSSOLHG#URGV#E\#VXVSHQGLQJ#WKHP#IURP#VXLWDEOH#EXLOGLQJ#VWUXFWXUDO#PHP0
EHUV1#/RFDWH#WKH#URGV#VR#WKDW#WKH\#ZLOO#DOLJQ#ZLWK#WKH#IRXU#PRXQWLQJ#KROHV#LQ#WKH#IODQJHV#WKDW#DUH#
SDUW#RI#WKH#XQLW#EDVH1#

8VLQJ#D#VXLWDEOH#OLIWLQJ#GHYLFH/#UDLVH#WKH#XQLW#XS#DQG#SDVV#WKH#WKUHDGHG#URGV#WKURXJK#WKH#IRXU#
PRXQWLQJ#KROHV#LQ#WKH#IODQJHV#WKDW#DUH#SDUW#RI#WKH#XQLW#EDVH1

$WWDFK#WKH#WKUHDGHG#URGV#WR#WKH#XQLW#IODQJHV#XVLQJ#WKH#VXSSOLHG#QXWV#DQG#JURPPHWV1#+6HH#
)LJXUH é,1ý

7KH#UXEEHU#JURPPHWV#SURYLGH#YLEUDWLRQ#LVRODWLRQ1

41 8VH#WKH#SODLQ#QXWV#WR#KROG#XQLW#LQ#SODFH1#$GMXVW#WKHVH#QXWV#VR#WKDW#WKH#ZHLJKW#RI#WKH#XQLW#LV#
VXSSRUWHG#HYHQO\#E\#WKH#IRXU#URGV/#GRHV#QRW#UHVW#RQ#WKH#FHLOLQJ#JULG/#DQG#WR#HQVXUH#WKH#XQLW#LV#
OHYHO1

51 8VH#WKH#VKDNH0SURRI#QXWV#WR#´MDPµ#WKH#SODLQ#QXWVïý

ëïéïì (YDSRUDWRUý$LUý'LVWULEXWLRQ

)LOWHUý%R[ý

7KH#RSWLRQDO#ILOWHU#ER[#LV#DYDLODEOH#IRU#WKH#XQLW#DQG#PRXQWV#GLUHFWO\#WR#WKH#UHWXUQ#DLU#RSHQLQJ#RI#WKH#
HYDSRUDWRU1#7KH#ILOWHU#ER[#LV#VXSSOLHG#ZLWK#D#ILOWHU#PHDVXULQJ#49%#[#53%#[#7%#+739#PP#[#83;#PP#[#
435#PP,1

*ULOOHý,QVWDOODWLRQ

7KH#DLUIORZ#JULOOHV#DUH#GLUHFWLRQDO#GHYLFHV#DQG#0867#EH#LQVWDOOHG#ZLWK#WKH#ORXYHUV#SURSHUO\#
DOLJQHG#LQ#RUGHU#IRU#XQLW#WR#RSHUDWH#SURSHUO\1#$Q#DLU#EDIIOH#LV#LQFOXGHG#ZLWK#WKH#JULOOH#NLW#DQG#PXVW#
EH#LQVWDOOHG#WR#HQVXUH#SURSHU#DLU#GLVWULEXWLRQ1#/RFDWH#WKH#UHWXUQ#DQG#GLVFKDUJH#JULOOHV#DV#VKRZQ#LQ#
WKH#JULOOH#NLW#LQVWUXFWLRQV1#/RZHU#WKH#JULOOHV#LQWR#SODFH#ZLWK#WKH#ORXYHUV#LQ#SURSHU#GLUHFWLRQ1#1RWH#
WKDW#D#ILHOG0VXSSOLHG#7#EDU#LV#UHTXLUHG#EHWZHHQ#WKH#WZR#JULOOHV1#,I#UHTXLUHG/#JULOOHV#PD\#EH#VFUHZHG#
GLUHFWO\#WR#VXE0EDVH1#,QVWDOO#GLVSRVDEOH#ILOWHU#+53·#[#53µ#4µ,#LQ#WKH#UHWXUQ#JULOOH1#'2#127#23(5$7(#
7+(#0,1,00$7(5#:,7+287#7+(#),/7(5#,167$//('#,1#7+(#5(7851#$,5#*5,//(1#
5HIHU#WR#LQVWUXFWLRQV#VKLSSHG#ZLWK#NLW#IRU#PRUH#GHWDLOV1#7KH#HYDSRUDWRU#XQLW#VKRXOG#EH#ORZHUHG#
XQLW#JDVNHW#PDWHULDO#LV#FRPSUHVVHG#427%#+9#PP,1

ëïéïë 3LSLQJý&RQQHFWLRQVýDQGý&RRODQWý5HTXLUHPHQWV

7KH#IROORZLQJ#SLSH#FRQQHFWLRQV#DUH#UHTXLUHG=

� $#GUDLQ#OLQH#IURP#WKH#HYDSRUDWRU#FRLO#GUDLQ#SDQ#+7KLV#OLQH#DOVR#VHUYHV#DV#WKH#GUDLQ#IRU#WKH#
RSWLRQDO#KXPLGLILHU,1

� $#ZDWHU#VXSSO\#OLQH#WR#WKH#RSWLRQDO#KXPLGLILHU#+LI#DSSOLFDEOH,1
� 5HIULJHUDQW#SLSLQJ#FRQQHFWLRQV#EHWZHHQ#WKH#HYDSRUDWRU#XQLW#DQG#WKH#RXWGRRU#FRQGHQVLQJ#XQLW#
+IRU#VSOLW#V\VWHPV,1#,I#WKH#HYDSRUDWRU#XQLW#LV#FKLOOHG#ZDWHU/#FRQQHFWLRQV#WR#WKH#EXLOGLQJ#FKLOOHG#
ZDWHU#VRXUFH#DUH#UHTXLUHG1

� &RQQHFWLRQ#WR#D#ZDWHU#RU#JO\FRO#ORRS#RQ#ZDWHU2JO\FRO#W\SH#V\VWHPV1

127(
7KHýXQLWVýPXVWýEHýOHYHOýLQýRUGHUýWRýGUDLQýFRQGHQVDWHýSURSHUO\ï

$ &$87,21
'RýQRWýDOORZýZHLJKWýRIýXQLWýWRýUHVWýRQýWKHýJULOOVï



ìíýýýýýýýýýý6LWHý3UHSDUDWLRQýDQGý,QVWDOODWLRQ

'UDLQý/LQH

$#627#LQ1#+4<#PP,#IHPDOH#SLSH#WKUHDG#+)37,#FRQQHFWLRQ#LV#SURYLGHG#IRU#WKH#HYDSRUDWRU#FRLO#FRQGHQ0
VDWH#GUDLQ1#7KLV#OLQH#DOVR#GUDLQV#WKH#KXPLGLILHU/#LI#DSSOLFDEOH1#7KH#GUDLQ#OLQH#PXVW#EH#ORFDWHG#VR#LW#
ZLOO#QRW#EH#H[SRVHG#WR#IUHH]LQJ#WHPSHUDWXUHV1#7KH#GUDLQ#VKRXOG#EH#WKH#IXOO#VL]H#RI#WKH#GUDLQ#FRQQHF0
WLRQ1#

7KH#HYDSRUDWRU#GUDLQ#SDQ#LQFOXGHV#D#IORDW#VZLWFK#WR#SUHYHQW#RSHUDWLRQ#LI#GUDLQ#EHFRPHV#EORFNHG1

7KH#RSWLRQDO#FRQGHQVDWH#SXPS#NLW#LV#UHTXLUHG#ZKHQ#WKH#HYDSRUDWRU#LV#LQVWDOOHG#EHORZ#WKH#OHYHO#RI#
WKH#JUDYLW\0IHG#GUDLQ#OLQH1

+XPLGLILHUý:DWHUý6XSSO\ý/LQH

8QLWV#VXSSOLHG#ZLWK#WKH#RSWLRQDO#KXPLGLILHU#SDFNDJH#KDYH#D#427#LQ1#+917#PP,#FRPSUHVVLRQ#ILWWLQJ#
ZLWK#IHUUXOH#DW#WKH#ZDWHU#VXSSO\#FRQQHFWLRQ1#6XSSO\#SUHVVXUH#UDQJH#LV#43#36,*#WR#483#36,*1#
5HTXLUHG#IORZ#UDWH#LV#4#JSP1#$#VKXW0RII#YDOYH#VKRXOG#EH#LQVWDOOHG#LQ#WKLV#OLQH#WR#LVRODWH#WKH#KXPLGL0
ILHU#IRU#PDLQWHQDQFH1

$VVHPEO\#,QVWUXFWLRQV=

41 &XW#WXEH#VTXDUH#DQG#UHPRYH#FXWRII#EXUU1
51 6OLGH#QXW#WKHQ#VOHHYH#RQ#WXEH/#WKUHDGHG#HQG#RQ#QXW#IDFLQJ#HQG#RI#WXEH1
61 ,QVHUW#WXEH#LQWR#ILWWLQJ#VHDWLQJ#LW#DJDLQVW#VWRS#VKRXOGHU#DQG#WKUHDG#QXW#WR#ERG\#´KDQGWLJKWµ
71 :LWK#SURSHU#ZUHQFK#WLJKWHQ#4ð#WR#5ð#WXUQV1

&KLOOHGý:DWHUý/RRSïý2Q#FKLOOHG#ZDWHU#XQLWV#LQVWDOO#PDQXDO#VHUYLFH#VKXW0RII#YDOYHV#DW#WKH#VXSSO\#
DQG#UHWXUQ#OLQHV#RI#HDFK#XQLW1#7KHVH#VKXW0RII#YDOYHV#DUH#XVHG#IRU#URXWLQH#VHUYLFH#RU#HPHUJHQF\#LVR0
ODWLRQ#RI#WKH#XQLW1

&KLOOHG#ZDWHU#VXSSO\#DQG#UHWXUQ#OLQHV#PXVW#EH#LQVXODWHG1#,QVXODWLQJ#WKHP#ZLOO#SUHYHQW#FRQGHQVD0
WLRQ#RI#WKH#ZDWHU#VXSSO\#DQG#UHWXUQ#OLQHV#WR#WKH#XQLW1

7KH#PLQLPXP#UHFRPPHQGHG#ZDWHU#WHPSHUDWXUH#LV#75°)1#'HVLJQ#SUHVVXUH#LV#633#36,*1#&RQQHFWLRQ#
VL]HV#DUH#425%#+46#PP,#)37#VXSSO\#DQG#UHWXUQ1

:DWHUî*O\FROý/RRSïý,W#LV#UHFRPPHQGHG#WKDW#PDQXDO#VHUYLFH#VKXW0RII#YDOYHV#EH#LQVWDOOHG#DW#WKH#
VXSSO\#DQG#UHWXUQ#OLQH#WR#HDFK#XQLW1#7KLV#HQDEOHV#URXWLQH#VHUYLFH#DQG2RU#HPHUJHQF\#LVRODWLRQ#RI#WKH#
XQLW1#,QVWDOO#ïµ#+46PP,#GLDPHWHU#FRQGHQVLQJ#IOXLG#LQOHW#DQG#ïµ#+46PP,#GLDPHWHU#FRQGHQVLQJ#IOXLG#
RXWOHW1#

:KHQ#WKH#FRQGHQVLQJ#IOXLG#TXDOLW\#LV#SRRU/#LW#LV#UHFRPPHQGHG#WKDW#SURSHU#ILOWHUV#EH#SODFHG#LQ#WKH#
VXSSO\#OLQH1#7KHVH#ILOWHUV#PXVW#EH#HDVLO\#UHSODFHG#DQG2RU#FOHDQHG#WR#H[WHQG#WKH#VHUYLFH#OLIH#RI#WKH#
FRQGHQVHU1#7KH#VWDQGDUG#PD[LPXP#IOXLG#SUHVVXUH#LV#483#SVLJ#+4367#N3D,/#RU#RSWLRQDO#683#SVLJ#
+5746#N3D,#V\VWHPV1#)RU#DSSOLFDWLRQV#DERYH#WKLV#SUHVVXUH/#FRQVXOW#WKH#IDFWRU\1#

7KH#ZDWHU2JO\FRO0FRROHG#V\VWHP#ZLOO#RSHUDWH#LQ#FRQMXQFWLRQ#ZLWK#D#FRROLQJ#WRZHU/#FLW\#ZDWHU#RU#GU\0
FRROHU1#$872027,9(#$17,0)5((=(#0867#1(9(5#%(#86('#,1#*/<&2/#6<67(061#
$/:$<6#86(#+9$&#*/<&2/#62/87,21#21/<#7+$7#+$6#%((1#35(3$5('#%<#,1'860
75<#35$&7,&(61#

$ &$87,21
7KHýGUDLQýOLQHýPXVWýQRWýEHýWUDSSHGýRXWVLGHýWKHýXQLWñýRUýZDWHUýPD\ý
EDFNðXSýLQýWKHýGUDLQýSDQï

127(
5HPRYHýVKLSSLQJýEDQGýIURPýWKHýIORDWýVZLWFKýLQýWKHýHYDSRUDWRUýSDQýEHIRUHý
RSHUDWLQJýXQLWï

$ &$87,21
2YHUWLJKWHQLQJýFDQýGDPDJHýILWWLQJVýDQGîRUýWXEHýFDXVLQJýOHDNVï



6LWHý3UHSDUDWLRQýDQGý,QVWDOODWLRQýýýýýýýýýýìì

5HJXODWLQJý9DOYH

:DWHU2*O\FRO#FRROHG#XQLWV#LQFOXGH#D#FRRODQW#IORZ#UHJXODWLQJ#YDOYH#ZKLFK#LV#IDFWRU\#DGMXVWHG#DQG#
VKRXOG#QRW#QHHG#ILHOG#DGMXVWPHQW1

6WDQGDUG#SUHVVXUH#DQG#KLJK#SUHVVXUH#YDOYHV#DUH#DGMXVWHG#GLIIHUHQWO\1#&RQWDFW#/LHEHUW#6HUYLFH#
EHIRUH#PDNLQJ#DQ\#DGMXVWPHQWV1

6SOLWý6\VWHPñý$LUð&RROHGý0RGHOý5HIULJHUDQWýõ5ðëëôý/RRSïý$OO#VSOLW#V\VWHPV#UHTXLUH#WZR#UHIULJHU0
DQW#OLQHV#+DQ#LQVXODWHG#FRSSHU#VXFWLRQ#OLQH#DQG#D#FRSSHU#OLTXLG#OLQH,#EHWZHHQ#WKH#HYDSRUDWRU#DQG#
WKH#RXWGRRU#FRQGHQVLQJ#XQLW1

7KH#UHIULJHUDQW#OLQHV#FDQ#EH#SLSHG#E\=

� 8VLQJ#DQ#RSWLRQDO#6ZHDW#$GDSWHU#.LW#DQG#KDUG#SLSLQJ#EHWZHHQ#WKH#WZR#XQLWV1
� 8VLQJ#RSWLRQDO#SUH0FKDUJHG#OLQH#VHWV1

$OO#UHIULJHUDWLRQ#SLSLQJ#VKRXOG#EH#LQVWDOOHG#ZLWK#KLJK#WHPSHUDWXUH#EUD]HG#MRLQWV1#3UHYDLOLQJ#JRRG#
UHIULJHUDWLRQ#SUDFWLFHV#VKRXOG#EH#HPSOR\HG#IRU#SLSLQJ#VXSSRUWV/#OHDN#WHVWLQJ/#HYDFXDWLRQ/#GHK\GUD0
WLRQ/#DQG#FKDUJLQJ#RI#WKH#UHIULJHUDWLRQ#FLUFXLWV1#7KH#UHIULJHUDWLRQ#SLSLQJ#VKRXOG#EH#LVRODWHG#IURP#
WKH#EXLOGLQJ#E\#WKH#XVH#RI#YLEUDWLRQ#LVRODWLQJ#VXSSRUWV1#7R#SUHYHQW#WXEH#GDPDJH#ZKHQ#VHDOLQJ#
RSHQLQJV#LQ#ZDOOV#DQG#WR#UHGXFH#YLEUDWLRQ#WUDQVPLVVLRQ/#XVH#D#VRIW#IOH[LEOH#PDWHULDO#WR#SDFN#DURXQG#
WKH#WXEHV1

,W#LV#LPSRUWDQW#WR#KDQGOH#WKH#SUH0FKDUJHG#OLQHV#ZLWK#FDUH#VR#WKH\#ZLOO#QRW#JHW#NLQNHG#RU#GDPDJHG1#
8VH#WXEH#EHQGHUV#DQG#PDNH#DOO#EHQGV#EHIRUH#PDNLQJ#FRQQHFWLRQV#WR#HLWKHU#HQG1#&RLO#DQ\#H[FHVV#
WXELQJ#LQ#D#KRUL]RQWDO#SODQH#ZLWK#WKH#VORSH#RI#WKH#WXELQJ#WRZDUG#WKH#FRQGHQVLQJ#XQLW1

:KHQ#LQVWDOOLQJ#UHPRWH#FRQGHQVLQJ#XQLWV#DERYH#WKH#HYDSRUDWRU/#WKH#VXFWLRQ#JDV#OLQH#VKRXOG#EH#
WUDSSHG#DW#WKH#HYDSRUDWRU1#7KLV#WUDS#ZLOO#UHWDLQ#UHIULJHUDQW#RLO#LQ#WKH#RII#F\FOH1#:KHQ#WKH#XQLW#
VWDUWV/#RLO#LQ#WKH#WUDS#LV#FDUULHG#XS#WKH#YHUWLFDO#ULVHU#DQG#UHWXUQV#WR#WKH#FRPSUHVVRU1

127(
:KHQýLQVWDOOLQJýUHPRWHýFRQGHQVLQJýXQLWVýEHORZýWKHýHYDSRUDWRUñýWKHýVXFWLRQý
JDVýOLQHýVKRXOGýEHýWUDSSHGýZLWKýDQýLQYHUWHGýWUDSýWKHýKHLJKWýRIýWKHý
HYDSRUDWRUïý7KLVýSUHYHQWVýUHIULJHUDQWýPLJUDWLRQýWRýWKHýFRPSUHVVRUýGXULQJý
RIIýF\FOHVï

7DEOHýè 5HFRPPHQGHGý/LQHý6L]HVý2ï'ïý&X

(TXLYDOHQWý)HHW 0RGHOý7RQV /LTXLG 6XFWLRQ

8SýWRýéè õìDQGýìïèô êîå§ èîå§

7DEOHýç &RQQHFWLRQý6L]HVýDQGý7RUTXH

6L]Hý2'ý&X 0RGHOý7RQV
&RXSOLQJý
6L]HV 7RUTXHýOEðIWï

êîå õìýDQGýìïèô úç ìí¤ìë

èîå ìýDQGýìïèô úìì êè¤éè

127(
,IýILHOGýVXSSOLHGýUHIULJHUDQWýSLSLQJýLVýLQVWDOOHGñýUHIULJHUDQWýõ5ðëëôýPXVWýEHý
DGGHGýWRýWKHýV\VWHPï



ìëýýýýýýýýýý6LWHý3UHSDUDWLRQýDQGý,QVWDOODWLRQ

4XLFNý&RQQHFWý)LWWLQJV

%H#HVSHFLDOO\#FDUHIXO#ZKHQ#FRQQHFWLQJ#WKH#TXLFN#FRQQHFW#ILWWLQJV1#5HDG#WKURXJK#WKH#IROORZLQJ#VWHSV#
EHIRUH#PDNLQJ#WKH#FRQQHFWLRQV1

41 5HPRYH#SURWHFWRU#FDSV#DQG#SOXJV1
51 &DUHIXOO\#ZLSH#FRXSOLQJ#VHDWV#DQG#WKUHDGHG#VXUIDFHV#ZLWK#D#FOHDQ#FORWK1
61 /XEULFDWH#WKH#PDOH#GLDSKUDJP#DQG#V\QWKHWLF#UXEEHU#VHDO#ZLWK#UHIULJHUDQW#RLO1
71 7KUHDG#WKH#FRXSOLQJ#KDOYHV#WRJHWKHU#E\#KDQG#WR#LQVXUH#WKDW#WKH#WKUHDGV#PDWH#SURSHUO\1
81 7LJKWHQ#WKH#FRXSOLQJ#ERG\#KH[#QXW#DQG#XQLRQ#QXW#ZLWK#WKH#SURSHU#VL]H#ZUHQFK#XQWLO#WKH#

FRXSOLQJ#ERGLHV#´ERWWRP#RXWµ#RU#XQWLO#D#GHILQLWH#UHVLVWDQFH#LV#IHOW1
91 8VLQJ#D#PDUNHU#RU#SHQ/#PDNH#D#OLQH#OHQJWKZLVH#IURP#WKH#FRXSOLQJ#XQLRQ#QXW#WR#WKH#EXONKHDG1
:1 7LJKWHQ#WKH#QXWV#DQ#DGGLWLRQDO#TXDUWHU0WXUQ>#WKH#PLVDOLJQPHQW#RI#WKH#OLQHV#VKRZV#KRZ#PXFK#

WKH#FRXSOLQJ#KDV#EHHQ#WLJKWHQHG1#7KLV#ILQDO#TXDUWHU0WXUQ#LV#QHFHVVDU\#WR#LQVXUH#WKDW#WKH#MRLQW#
ZLOO#QRW#OHDN1#5HIHU#WR#7DEOH ç#IRU#WRUTXH#UHTXLUHPHQWV1#

127(
:KHQýKDUGýSLSLQJýLVýXVHGñýFRPSOHWHýDOOýSLSLQJýDQGýHYDFXDWHýOLQHVýEHIRUHý
FRQQHFWLQJýTXLFNýFRQQHFWVï



6LWHý3UHSDUDWLRQýDQGý,QVWDOODWLRQýýýýýýýýýýìê

)LJXUHýé 8QLWý'LPHQVLRQDOý'DWD



ìéýýýýýýýýýý6LWHý3UHSDUDWLRQýDQGý,QVWDOODWLRQ

)LJXUHýè 8QLWý3LSLQJý'DWD



6LWHý3UHSDUDWLRQýDQGý,QVWDOODWLRQýýýýýýýýýýìè

ëïéïê &RQGHQVDWHý3XPSý.LWý,QVWDOODWLRQ

$OOý8QLWV
41 5HIHU#WR#GHWDLO#LQVWUXFWLRQV#DQG#GUDZLQJV#VXSSOLHG#ZLWK#WKH#SXPS1
51 'LVFRQQHFW#DOO#SRZHU#WR#WKH#XQLW1
61 5HPRYH#DFFHVV#SDQHOV1

71 8VH#PRXQWLQJ#EUDFNHWV#LI#SXPS#LV#QRW#DWWDFKHG#WR#GXFWZRUN1#3XPS#LQOHW#PXVW#EH#DW#OHDVW#425#
LQ1#EHORZ#HYDSRUDWRU#GUDLQ1#0RXQW#WKH#SXPS#WR#XQLW#H[WHULRU#DV#VKRZQ#LQ#)LJXUH ç1

81 &RQQHFW#627#LQ1#IOH[LEOH#UXEEHU#WXELQJ#ZLWK#KRVH#FODPS#+ERWK#VXSSOLHG#ZLWK#SXPS#NLW,#WR#627#LQ1#
KRVH#EDUE#ILWWLQJ#RQ#SXPS1

91 &RQQHFW#HYDSRUDWRU#GUDLQ#WR#627#LQ1#)37#KRVH#DVVHPEO\#RQ#SXPS#LQOHW#XVLQJ#627#LQ1#KDUG#SLSH/#
ZLWK#QRýWUDS#LQ#WKH#OLQH1#3URYLGH#DW#OHDVW#4#LQ1#FOHDUDQFH#EHWZHHQ#WKH#DFFHVV#SDQHO#DQG#WKH#
GUDLQ#OLQH1#6XSSRUW#SLSLQJ#DV#UHTXLUHG1

:1 &RQQHFW#D#GUDLQ#OLQH#WR#WKH#SXPS#GLVFKDUJH#62;#LQ1#21'1#&X#+FRPSUHVVLRQ#ILWWLQJ#SURYLGHG,1
;1 &RQQHFW#HOHFWULF#OHDGV#/4#DQG#/5#WR#WKH#OLQH#YROWDJH#WHUPLQDO#EORFN1#&RQQHFW#WKH#JURXQG#OHDG#

WR#WKH#OXJ#QHDU#WKH#WHUPLQDO#EORFN1
<1 &RQQHFW#ZLUHV#IURP#WKH#$X[1#3XPS#FRQWDFWV#WR#WHUPLQDOV#7%40;#DQG#7%40<#WR#VKXWGRZQ#XQLW#

XSRQ#KLJK#ZDWHU#FRQGLWLRQ#LQ#WKH#SXPS1
431 5HLQVWDOO#WKH#DFFHVV#SDQHOV1
441 5HFRQQHFW#SRZHU#WR#WKH#XQLW1
451 5XQ#WKH#XQLW#WR#PDNH#VXUH#WKH#SXPS#ZRUNV#SURSHUO\1#2SHUDWH#WKH#SXPS#DQG#FKHFN#WKH#GUDLQ#

OLQH#DQG#GLVFKDUJH#OLQH#IRU#OHDNV1#&RUUHFW#DV#QHHGHG1

)LJXUHýç &RQGHQVDWHý3XPS

127(
5HPRYHýVKLSSLQJýEDQGýIURPýIORDWýVZLWFKýLQýHYDSRUDWRUýSDQ



ìçýýýýýýýýýý6LWHý3UHSDUDWLRQýDQGý,QVWDOODWLRQ

)LJXUHýæ *HQHUDOý$UUDQJHPHQWý'LDJUDP¤6SOLWý6\VWHPV



6LWHý3UHSDUDWLRQýDQGý,QVWDOODWLRQýýýýýýýýýýìæ

)LJXUHýå *HQHUDOý$UUDQJHPHQWý'LDJUDP¤6HOIý&RQWDLQHG



ìåýýýýýýýýýý6LWHý3UHSDUDWLRQýDQGý,QVWDOODWLRQ

ëïéïé (OHFWULFDOý&RQQHFWLRQV

(DFK#XQLW#LV#VKLSSHG#IURP#WKH#IDFWRU\#ZLWK#LQWHUQDO#ZLULQJ#FRPSOHWHG1#5HIHU#WR#HOHFWULFDO#VFKH0
PDWLF#ZKHQ#PDNLQJ#FRQQHFWLRQV1#(OHFWULFDO#FRQQHFWLRQV#WR#EH#PDGH#DW#WKH#LQVWDOODWLRQ#VLWH#DUH=

� 3RZHU#VXSSO\#WR#HDFK#FHLOLQJ#XQLW1

� &RQWURO#ZLULQJ#EHWZHHQ#WKH#HYDSRUDWRU#XQLW#DQG#RXWGRRU#FRQGHQVLQJ#XQLW/#LI#DSSOLFDEOH1
� &RQWURO#WKH#ZLULQJ#EHWZHHQ#WKH#FRQWURO#SDQHO#+ZDOOER[,#DQG#WKH#HYDSRUDWRU#XQLW#FRQWURO#ERDUG1

3RZHUý&RQQHFWLRQV

$OO#SRZHU#DQG#FRQWURO#ZLULQJ#DQG#JURXQG#FRQQHFWLRQV#PXVW#EH#LQ#DFFRUGDQFH#ZLWK#WKH#1DWLRQDO#
HOHFWULFDO#&RGH#DQG#ORFDO#FRGHV1#5HIHU#WR#8QLW#VHULDO#WDJ#GDWD#IRU#HOHFWULFDO#UHTXLUHPHQWV1

9ROWDJH#VXSSOLHG#PXVW#DJUHH#ZLWK#WKH#YROWDJH#VSHFLILHG#RQ#WKH#XQLW#QDPH#SODWH1#,I#D#ILHOG#VXSSOLHG#
GLVFRQQHFW#VZLWFK#LV#UHTXLUHG/#LW#PD\#EH#EROWHG#WR#WKH#FHLOLQJ#XQLW/#EXW#QRW#WR#DQ\#RI#WKH#UHPRYDEOH#
SDQHOV1#7KLV#ZRXOG#LQWHUIHUH#ZLWK#DFFHVV#WR#WKH#XQLW1#0DNH#VXUH#WKDW#QR#UHIULJHUDQW#OLQHV#DUH#SXQF0
WXUHG#ZKHQ#PRXQWLQJ#WKH#GLVFRQQHFW#VZLWFK1

5RXWH#WKH#HOHFWULFDO#VHUYLFH#FRQGXLW#WKURXJK#WKH#KROH#SURYLGHG#LQ#WKH#FDELQHW#DQG#WHUPLQDWH#LW#DW#
WKH#HOHFWULF#ER[1#0DNH#FRQQHFWLRQV#DW#WKH#IDFWRU\#WHUPLQDO#EORFN#RU#GLVFRQQHFW#VZLWFK/#/4/#/5/#+/6,1#
&RQQHFW#HDUWK#JURXQG#WR#OXJ#SURYLGHG1#)RU#53;#9$&#DSSOLFDWLRQV/#WKH#ORZ#YROWDJH#WUDQVIRUPHU#WDS#
PXVW#EH#FKDQJHG1#5HIHU#WR#WKH#HOHFWULFDO#VFKHPDWLF1

&RQWUROý&RQQHFWLRQV

$#ILHOG0VXSSOLHG/#6#RU#70ZLUH#FRQWURO#FRQQHFWLRQ#+57#9$&,#LV#UHTXLUHG#EHWZHHQ#WKH#HYDSRUDWRU#DQG#
WKH#FRQGHQVLQJ#XQLW1#&RQWURO#ZLULQJ#PXVW#EH#LQVWDOOHG#LQ#DFFRUGDQFH#ZLWK#WKH#1DWLRQDO#(OHFWULFDO#
&RGH#+1(&,#&ODVV#5#FLUFXLW1#*O\FRO#FRROHG#XQLWV#DOVR#UHTXLUH#D#WZR0ZLUH#FRQWURO#FRQQHFWLRQ#WR#WKH#
GU\FRROHU#DQG#SXPS1#$#&ODVV#4#FLUFXLW#LV#UHTXLUHG#IRU#:DWHU2*O\FRO#XQLWV1

&RQWURO#ZLULQJ#EHWZHHQ#WKH#HYDSRUDWRU#DQG#WKH#FRQGHQVLQJ#XQLW#PXVW#QRW#DOORZ#D#YROWDJH#GURS#LQ#
WKH#OLQH#RI#PRUH#WKDQ#4#YROW#+49#JDXJH#PLQLPXP#IRU#:8#IHHW,1#'RýQRWýFRQQHFWýDGGLWLRQDOýHOHFWULð
FDOýGHYLFHVýWRýWKHýFRQWUROýFLUFXLWï#7KH#FLUFXLW#EUHDNHU/#FRQWDLQHG#LQ#WKH#WUDQVIRUPHU#KRXVLQJ/#LV#
VL]HG#RQO\#IRU#WKH#IDFWRU\0VXSSOLHG#FRQWURO#V\VWHP1

$GGLWLRQDO#FRQWURO#ZLULQJ#ZLOO#EH#UHTXLUHG#LI#\RXU#V\VWHP#LQFOXGHV#RWKHU#RSWLRQDO#PRQLWRULQJ#DQG#
FRQWURO#GHYLFHV1

$ :$51,1*
81,7ý&217$,16ý+$=$5'286ý(/(&75,&$/ý92/7$*(ïý
',6&211(&7ý32:(5ý6833/<ý%()25(ý:25.,1*ý:,7+,1ïý
/,1(ý6,'(ý2)ý)$&725<ý',6&211(&7ý5(0$,16ý(1(5*,=('ý
:+(1ý',6&211(&7ý,6ý2))ï

$ &$87,21
8VHýFRSSHUýZLULQJýRQO\ïý0DNHýVXUHýWKDWýDOOýFRQQHFWLRQVýDUHýWLJKWï
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)LJXUHýä 8QLWý(OHFWULFDOý&RQQHFWLRQV

ëïè &HQWULIXJDOý&RQGHQVHUý)DQý,QVWDOODWLRQý

7KH#VHOI0FRQWDLQHG/#DLU0FRROHG#PRGHO#XWLOL]HV#D#FHQWULIXJDO#EORZHU#LQ#D#KRXVLQJ#WKDW#DWWDFKHV#
GLUHFWO\#WR#WKH#ULJKW#HQG#RI#WKH#FHLOLQJ#XQLW1#0RXQWLQJ#KROHV#DUH#SUH0FXW#DW#WKH#IDFWRU\#DQG#IDVWHQ0
HUV#DUH#SURYLGHG1#,Q#DGGLWLRQ/#D#ZLULQJ#KDUQHVV#LV#LQFOXGHG#IRU#WKH#SRZHU#DQG#FRQWURO#FRQQHFWLRQV#
UHTXLUHG#IURP#WKH#FHLOLQJ#XQLW#WR#WKH#EORZHU1#5RXWH#FDSLOODU\#WXEH#IURP#IDQ#VSHHG#FRQWUROOHU#
WKURXJK#KROH#LQ#FHLOLQJ#XQLW1#6FUHZ#HQG#RI#FDSLOODU\#WXEH#RQ#WR#DFFHVV#YDOYH#LQ#GLVFKDUJH#OLQH1###3UR0
YLGLQJ#GXFWZRUN#IRU#RXWGRRU#DLU#WR2IURP#WKH#FRQGHQVHU#LV#RSWLRQDO1
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(OHFWULFDO/#&RQWURO#DQG#3RZHU#&RQQHFWLRQV=#8VLQJ#WKH#SURYLGHG#ZLULQJ#KDUQHVV#ILHOG#FRQQHFWLRQV#
DUH#UHTXLUHG#DW#WKH#FHLOLQJ#XQLW1#$#IRXU#+7,#ZLUH#FRQQHFWLRQ#LV#UHTXLUHG#IURP#WKH#FRQGHQVHU#IDQ#WR#
WKH#FHLOLQJ#XQLW#5RXWH#WKH#FRQGXLW#WKURXJK#WKH#KROH#SURYLGHG#LQ#WKH#OHIW#VLGH#RI#WKH#FDELQHW1#

,I#D#ILHOG0VXSSOLHG#GLVFRQQHFW#VZLWFK#LV#LQVWDOOHG/#PRXQW#WR#WKH#FHLOLQJ#XQLW/#EXW#QR#RQ#DQ\#UHPRY0
DEOH#SDQHOV1#'85,1*#02817,1*#2)#(;7(51$/#',6&211(&7#6:,7&+/#7$.(#63(&,$/#
&$5(#7+$7#12#5()5,*(5$17#/,1(6#$5(#381&785('#25#'$0$*('1#

7KH#FHLOLQJ#XQLW#SRZHU#FRQQHFWLRQV#DUH#PDGH#DW#WKH#WHUPLQDO#EORFN#RU#GLVFRQQHFW#VZLWFK#LQ#WKH#
ORZHU#OHIW0KDQG#FRUQHU#RI#WKH#HOHFWULF#SDQHO#+PLGGOH,1#7KH#SRZHU#WHUPLQDO#FRQQHFWLRQV#DUH#ODEHOHG#
/4#DQG#/51#+)RU#53;#9$&#DSSOLFDWLRQV/#FKDQJH#WKH#LQSXW#WUDQVIRUPHU#FRQQHFWLRQ#DV#GHVFULEHG#LQ#
WKH#HOHFWULFDO#VFKHPDWLF#DWWDFKHG#WR#FDELQHW,1#6HOI0FRQWDLQHG/#DLU0FRROHG#PRGHOV#UHTXLUH#SRZHU#FRQ0
QHFWLRQV#IURP#WKH#HYDSRUDWRU#FHLOLQJ#XQLW#WR#WKH#FRQGHQVHU#IDQ#+6HH#)LJXUH é/#)LJXUH ä#DQG#SUR0
YLGHG#HOHFWULFDO#VFKHPDWLF,1#/,1(#92/7$*(#6833/,('#0867#&255(6321'#:,7+#7+(#
92/7$*(#63(&,),('#21#7+(#81,7#1$0(3/$7(1#

,QGRRUý&RQGHQVHUý)DQý'XFWZRUNïý7KH#WRWDO#H[WHUQDO#VWDWLF#SUHVVXUH#IRU#WKH#LQOHW#DQG#RXWOHW#GXFWV/#
LQFOXGLQJ#JULOOH/#PXVW#QRW#H[FHHG#318#LQFKHV#RI#ZDWHU1#+RRG#LQWDNH#GLPHQVLRQV#VKRXOG#EH#WKH#VDPH#
DV#WKH#FRQGHQVLQJ#XQLW#GXFW#GLPHQVLRQV1#7KH#GXFW#FRQQHFWLRQ#SURYLGHG#IRU#DLU#IORZ#WR#WKH#FHLOLQJ#
XQLW#:ïµ#[#49#ñµ#+4<4PP#[#758PP,1#7KH#GXFW#RSHQLQJ#IRU#DLU#IORZ#IURP#WKH#FRQGHQVHU#IDQ#LV#45µ#[#
45µ#+638PP#[#638PP,1#'XFWZRUN#VKRXOG#EH#GHVLJQHG#IRU#<83#&)0#+4947#&0+,1

,I#WKH#XQLW#GUDZV#DLU#IURP#WKH#RXWVLGH#RI#WKH#EXLOGLQJ/#UDLQ#KRRGV#PXVW#EH#LQVWDOOHG1#,Q#DGGLWLRQ/#
LQVWDOO#D#WULSOH#OD\HU#ELUG#VFUHHQ#RYHU#UDLQ#KRRG#RSHQLQJV#WR#HOLPLQDWH#SRVVLELOLW\#RI#LQVHFWV/#ELUG/#
ZDWHU#RU#GHEULV#HQWHULQJ#WKH#XQLW1#8VH#IOH[LEOH#GXFWZRUN#RU#QRQIODPPDEOH#FORWK#FROODUV#WR#DWWDFK#
GXFWZRUN#WR#WKH#XQLW#DQG#WR#FRQWURO#YLEUDWLRQ#WUDQVPLVVLRQ#WR#WKH#EXLOGLQJ1#$WWDFK#WKH#GXFWZRUN#WR#
WKH#XQLW#XVLQJ#WKH#IODQJHV#SURYLGHG1#/RFDWH#WKH#XQLW#DQG#GXFWZRUN#VR#WKDW#WKH#GLVFKDUJH#DLU#GRHV#
QRW#VKRUW#FLUFXLW#WR#WKH#UHWXUQ#LQOHW1#$YRLG#GLUHFWLQJ#WKH#KRW#H[KDXVW#DLU#WRZDUG#DGMDFHQW#GRRUV#RU#
ZLQGRZV1#

1RUPDO#RSHUDWLQJ#VRXQG#PD\#EH#REMHFWLRQDEOH#LI#WKH#XQLW#LV#SODFHG#GLUHFWO\#RYHU#TXLHW#ZRUN#DUHDV1#
'XFWZRUN#WKDW#UXQV#WKURXJK#D#FRQGLWLRQHG#VSDFH#RU#LV#H[SRVHG#WR#DUHDV#ZKHUH#FRQGHQVDWLRQ#PD\#
RFFXU#PXVW#EH#LQVXODWHG1#:KHQHYHU#SRVVLEOH/#GXFWZRUN#VKRXOG#EH#VXVSHQGHG#XVLQJ#IOH[LEOH#KDQJ0
HUV1#$YRLG#PRXQWLQJ#WKH#GXFW#GLUHFWO\#WR#WKH#EXLOGLQJ·V#VWUXFWXUH1#,Q#DSSOLFDWLRQV#ZKHUH#WKH#FHLOLQJ#
SOHQXP#LV#XVHG#DV#WKH#KHDW#UHMHFWLRQ#GRPDLQ/#WKH#GLVFKDUJH#DLU#PXVW#EH#GLUHFWHG#DZD\#IURP#WKH#DLU#
LQOHW#DQG#D#VFUHHQ#PXVW#EH#DGGHG#WR#WKH#HQG#RI#WKH#GLVFKDUJH#GXFW#WR#SURWHFW#VHUYLFH#SHUVRQQHO1#)RU#
PXOWLSOH#XQLW#LQVWDOODWLRQ/#VSDFH#WKH#XQLWV#VR#WKDW#KRW#H[KDXVW#DLU#LV#QRW#GLUHFWHG#WRZDUG#WKH#DLU#
LQOHW#RI#DQ#DGMDFHQW#XQLW1
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)LJXUHýìí &HQWULIXJDOý&RQGHQVHUý)DQý'LPHQVLRQVýDQGý,QVWDOODWLRQV

ëïç 2XWGRRUý$LUý&RROHGý&RQGHQVLQJý8QLWý,QVWDOODWLRQ

ëïçïì /RFDWLRQý&RQVLGHUDWLRQV

7R#LQVXUH#D#VDWLVIDFWRU\#DLU#VXSSO\/#ORFDWH#DLU#FRROHG#SURSHOOHU#IDQ#FRQGHQVLQJ#XQLWV#LQ#DQ#HQYLURQ0
PHQW#SURYLGLQJ#FOHDU#DLU/#DZD\#IURP#ORRVH#GLUW#DQG#IRUHLJQ#PDWWHU#WKDW#PD\#FORJ#WKH#FRLO1#&RQGHQV0
LQJ#XQLWV#PXVW#QRW#EH#ORFDWHG#LQ#WKH#YLFLQLW\#RI#VWHDP/#KRW#DLU/#RU#IXPH#H[KDXVWV/#RU#FORVHU#WKDQ#4;#
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LQFKHV#IURP#D#ZDOO/#REVWUXFWLRQ/#RU#DGMDFHQW#XQLW1#$YRLG#DUHDV#ZKHUH#KHDY\#VQRZ#ZLOO#DFFXPXODWH#
DW#DLU#LQOHW#DQG#GLVFKDUJH#ORFDWLRQV1

7KH#FRQGHQVLQJ#XQLW#VKRXOG#EH#ORFDWHG#IRU#PD[LPXP#VHFXULW\#DQG#PDLQWHQDQFH#DFFHVVLELOLW\1#$YRLG#
JURXQG0OHYHO#VLWHV#ZLWK#SXEOLF#DFFHVV1#7KH#UHFRPPHQGHG#PD[LPXP#UHIULJHUDQW#OLQH#OHQJWK#LV#78#
IHHW1

,QVWDOO#D#VROLG#EDVH/#FDSDEOH#RI#VXSSRUWLQJ#WKH#ZHLJKW#RI#WKH#FRQGHQVLQJ#XQLW1#7KH#EDVH#VKRXOG#EH#DW#
OHDVW#5#LQFKHV#KLJKHU#WKDQ#WKH#VXUURXQGLQJ#JUDGH#DQG#5#LQFKHV#ODUJHU#WKDQ#WKH#GLPHQVLRQV#RI#WKH#
FRQGHQVLQJ#XQLW#EDVH1#)RU#VQRZ\#DUHDV/#D#EDVH#RI#VXIILFLHQW#KHLJKW#WR#FOHDU#VQRZ#DFFXPXODWLRQ#
PXVW#EH#LQVWDOOHG1

ëïçïë 3LSLQJý&RQQHFWLRQV

'HWDLOV#IRU#5HIULJHUDQW#+5055,#/RRS#SLSLQJ#DUH#LQ#ëïéïë ðý3LSLQJý&RQQHFWLRQVýDQGý&RRODQWý
5HTXLUHPHQWV1

ëïçïê (OHFWULFDOý&RQQHFWLRQV

5HIHU#WR#ëïéïé ðý(OHFWULFDOý&RQQHFWLRQV/#IRU#JHQHUDO#ZLULQJ#UHTXLUHPHQWV#DQG#FDXWLRQV1#5HIHU#WR#
HOHFWULFDO#VFKHPDWLF#ZKHQ#PDNLQJ#FRQQHFWLRQV1

3RZHUý&RQQHFWLRQV

7KH#RXWGRRU#FRQGHQVLQJ#XQLW#UHTXLUHV#LWV#RZQ#SRZHU#VRXUFH#DQG#HDUWK#JURXQG/#ZLWK#D#GLVFRQQHFW#
VZLWFK#+ILHOG#VXSSOLHG,#WR#LVRODWH#WKH#XQLW#IRU#PDLQWHQDQFH1#$#WUDQVIRUPHU#LV#DYDLODEOH#IRU#5::#9$&/#
VLQJOH#SKDVH/#DSSOLFDWLRQV1

&RQWUROý&RQQHFWLRQV

)LHOG0VXSSOLHG#FRQWURO#ZLUHV#PXVW#EH#FRQQHFWHG#EHWZHHQ#WKH#HYDSRUDWRU#DQG#WKH#FRQGHQVLQJ#XQLW1#
+6HH#)LJXUH ä#DQG#WKH#HOHFWULFDO#VFKHPDWLF#RQ#WKH#XQLWV#IRU#PRUH#GHWDLOV1,

7KUHH#+6,#ZLUHV#DUH#UHTXLUHG#EHWZHHQ#WKH#HYDSRUDWRU#DQG#FRQGHQVLQJ#XQLW1#$#IRXUWK#ZLUH#LV#
UHTXLUHG#RQ#V\VWHPV#ZLWK#KRW#JDV#E\SDVV1

7DEOHýæ 8QLWý'LPHQVLRQV¥,QFKHVýõPPô

0RGHO :LGWKýõ$ô +HLJKWýõ%ô 'HSWKýõ&ô

3)&íìê$ðB/ éíýõìíìçô ëêïèýõèäæô ìåýõéèæô

3)&íìé$ðB/ éíýõìíìçô ëêïèýõèäæô ìåýõéèæô

3)+íìé$ðB/ éíýõìíìçô ëêïèýõèäæô ìåýõéèæô

3)&íìä$ðB/ éíýõìíìçô ëêïèýõèäæô ìåýõéèæô

3)&íëí$ðB/ éíýõìíìçô ëêïèýõèäæô ìåýõéèæô

3)+íëí$ðB/ éíýõìíìçô ëêïèýõèäæô ìåýõéèæô

3)&íëç$ðB/ éíýõìíìçô ëêïèýõèäæô ìåýõéèæô

3)&íëæ$ðB/ éíýõìíìçô ëêïèýõèäæô ìåýõéèæô

3)+íëæ$ðB/ éíýõìíìçô ëêïèýõèäæô ìåýõéèæô

3)&íëç$ðB+ éåýõìëìäô êìýõæåæô ìåýõéèæô

3)+íëæ$ðB/ éåýõìëìäô êìýõæåæô ìåýõéèæô

3)&=ëç$ðB/ éåýõìëìäô êìýõæåæô ìåýõéèæô

3)&=ëæ$ðB/ éåýõìëìäô êìýõæåæô ìåýõéèæô
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)LJXUHýìì 3LSLQJýDQGý(OHFWULFDOý&RQQHFWLRQV

7DEOHýå 3LSLQJýDQGý(OHFWULFDOý&RQQHFWLRQV

0RGHOý1XPEHUV (OHFWULFDOý&RQQHFWLRQVýLQïýõPPô 3LSLQJý&RQQHFWLRQVýLQïýõPPô

çíý+] èíý+] $ % & ' ( ) *
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3)&íëí$ð/ 3)&íìä$ð/

3)+íëí$ð/

3)&íëæ$ð/ 3)&íëç$ð/

3)+íëæ$ð/

3)&íëæ$ð+ ))&íëç$ð+
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3)+íëæ$ð+ 3)&=ëç$ð/

3)&=ëæ$ð/

3)&íêæ$ð/ 3)&íêç$ð/

3)+íêæ$ð/

3)&íéë$ð/ 3)&íéì$ð/

3)+íéë$ð/

3)&íêæ$ð+ 3)&íêç$ð+

ëýõèìô çýõìèëô å×ýõëìçô éÙýõìëìô æÙýõìäæô ¤ å×ýõëìçô

3)&íêæ$ð+ 3)&=êç$ð/

3)&=êæ$ð/

3)&íéë$ð+ 3)&íéì$ð+

3)+íéë$ð+ 3)&=éì$ð/

3)&=éë$ð/

3)&íèé$ð/ 3)&íèê$ð/

3)+íèé$ð/

3)&íçæ$ð/ 3)&íçç$ð/

3)+íçæ$ð/
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ëïæ &KHFNOLVWýIRUý&RPSOHWHGý,QVWDOODWLRQ
BBB#41 3URSHU#FOHDUDQFH#IRU#VHUYLFH#DFFHVV#KDYH#EHHQ#PDLQWDLQHG#DURXQG#WKH#HTXLSPHQW1

BBB#51 (TXLSPHQW#LV#OHYHO#DQG#PRXQWLQJ#IDVWHQHUV#DUH#WLJKW1

BBB#61 3LSLQJ#FRPSOHWHG#WR#UHIULJHUDQW#RU#FRRODQW#ORRS#+LI#UHTXLUHG,1#5HIULJHUDQW#FKDUJH#DGGHG#+LI#
UHTXLUHG,1

BBB#71 &RQGHQVDWH#SXPS#LQVWDOOHG#+LI#UHTXLUHG,1

BBB#81 'UDLQ#OLQH#&RQQHFWHG1

BBB#91 :DWHU#VXSSO\#OLQH#FRQQHFWHG#WR#KXPLGLILHU#+LI#UHTXLUHG,1

BBB#:1 $OO#SLSLQJ#FRQQHFWLRQV#DUH#WLJKW1

BBB#;1 )LHOG#SURYLGHG#SDQ#ZLWK#GUDLQ#LQVWDOOHG#XQGHU#DOO#GXFWHG#FRROLQJ#XQLWV1

BBB#<1 )LOWHU#ER[#LQVWDOOHG#RQ#GXFWHG#XQLWV1

BBB#431 'XFWLQJ#FRPSOHWHG#RU#RSWLRQDO#JULOOH#LQVWDOOHG1

BBB#441 )LOWHU+V,#LQVWDOOHG#LQ#UHWXUQ#DLU#GXFW1

BBB#451 /LQH#YROWDJH#WR#SRZHU#ZLULQJ#PDWFKHV#HTXLSPHQW#QDPHSODWH1

BBB#461 3RZHU#ZLULQJ#FRQQHFWLRQV#FRPSOHWHG#EHWZHHQ#GLVFRQQHFW#VZLWFK/#HYDSRUDWRU/#DQG#
FRQGHQVLQJ#XQLW/#LQFOXGLQJ#HDUWK#JURXQG1

BBB#471 3RZHU#OLQH#FLUFXLW#EUHDNHUV#RU#IXVHV#KDYH#SURSHU#UDWLQJV#IRU#HTXLSPHQW#LQVWDOOHG1

BBB#481 &RQWURO#ZLULQJ#FRQQHFWLRQV#FRPSOHWHG#WR#HYDSRUDWRU#DQG#FRQGHQVLQJ#XQLW#+LI#UHTXLUHG,/#
LQFOXGLQJ#ZLULQJ#WR#ZDOO0PRXQWHG#FRQWURO#SDQHO#DQG#RSWLRQDO#FRQWUROV1

BBB#491 &RQWURO#SDQHO#',3#VZLWFKHV#VHW#EDVHG#RQ#FXVWRPHU#UHTXLUHPHQWV1

BBB#4:1 $OO#ZLULQJ#FRQQHFWLRQV#DUH#WLJKW1

BBB#4;1 )RUHLJQ#PDWHULDOV#KDYH#EHHQ#UHPRYHG#IURP#LQ#DQG#DURXQG#DOO#HTXLSPHQW#LQVWDOOHG#
+VKLSSLQJ#PDWHULDOV/#FRQVWUXFWLRQ#PDWHULDOV/#WRROV/#HWF1,

BBB#4<1 )DQV#DQG#EORZHUV#URWDWH#IUHHO\#ZLWKRXW#XQXVXDO#QRLVH1

BBB#531 ,QVSHFW#DOO#SLSLQJ#FRQQHFWLRQV#IRU#OHDNV#GXULQJ#LQLWLDO#RSHUDWLRQV1#&RUUHFW#DV#QHHGHG1

5HIULJHUDQWý&KDUJHý5HTXLUHPHQWV

7RWDO#UHIULJHUDQW#FKDUJH#+5055,#ZLOO#EH#UHTXLUHG#RQO\#LI#XQLWV#DUH#HYDFXDWHG#GXULQJ#LQVWDOODWLRQ#RU#
PDLQWHQDQFH1#)RU#VDIH#DQG#HIIHFWLYH#RSHUDWLRQ/#UHIHU#WR#SUHVVXUHV#LQ#ëïéïë ðý3LSLQJý&RQQHFWLRQVý
DQGý&RRODQWý5HTXLUHPHQWV1
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26          Microprocessor Control

3.0 MICROPROCESSOR CONTROL

The Microprocessor Control for the Liebert Mini-Mate2 unit features an easy to use menu-driven 
LCD display. The menus, control features and circuit board details are described in this section. 
Detailed information concerning controls (4.0 - System Performance Microprocessor Con-
trols) and alarms (5.0 - Alarms) is provided.

3.1 Feature Overview
To turn the unit ON, press the ON/OFF (I/O) key after power is applied. To turn the unit OFF, 
press the ON/OFF (I/O) key before power is disconnected.

The following control keys may be used to move through the menus, as prompted on the LCD dis-
play:

• ON/OFF (I/O) – Turns unit on or off (top far left).
• Menu – Enables user to access the program menu to change control parameters, alarms, set-

back schedule, etc. (top near left).
• Increase (UP) – Raises the value of displayed parameter while in a set mode (setpoints, time, 

etc.) (Arrow-top near right).
• Escape (ESC) – Allows user to move back to a previous menu (top far right).
• Fan High/Low – Pressing this keypad changes the fan speed between high and low fan speed 

(bottom far left).
• Alarm Silence/Help – If an alarm is present, pressing this keypad will silence the alarm. If 

this key is pressed when no alarms are present, help text will appear (bottom near left).
• Decrease (DOWN) Arrow – Lowers the value of displayed parameter while in a set mode (bot-

tom near right).
• Enter – After setting a control point, press “Enter” to store the information in the micropro-

cessor (bottom far right).

Figure 16 Control

Active alarms are displayed on the LCD screen and sound an audible beep. To silence an alarm, 
press the Alarm Silence/Help key as prompted on the display.

Setpoints, DIP switch settings, and other selections were made during factory testing of your unit 
and are based upon typical operating experience. (Other default selections were made according 
to options included with your unit.) MAKE ADJUSTMENTS TO THE FACTORY DEFAULT 
SELECTIONS ONLY IF THEY DO NOT MEET YOUR SPECIFICATIONS.

Allowable ranges are displayed by pressing the Help key. A password will be required (if enabled) 
to change setpoints, time delays, etc. 
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7KH#GLVSOD\#QRUPDOO\#VKRZQ#LQFOXGHV#WKH#SUHVHQW#URRP#WHPSHUDWXUH/#KXPLGLW\/#DFWLYH#VWDWXV#IXQF0
WLRQV#+FRROLQJ/#KHDWLQJ/#GHKXPLGLI\LQJ/#KXPLGLI\LQJ,/#QRUPDO#IDQ#VSHHG2ORZ#IDQ#VSHHG/#DQG#DFWLYH#
DODUPV1#7KH#6WDWXV#'LVSOD\#PD\#DOVR#EH#VHOHFWHG#IURP#WKH#0DLQ#0HQX1

0$,1#0(18#?0(18!

3UHVV#WKH#0(18#NH\#WR#GLVSOD\#WKH#0DLQ#0HQX1#7KH#0HQX#VHOHFWLRQV#+LQ#WKH#IROORZLQJ#RUGHU,#
LQFOXGH=#

� 6(732,176
� 67$786
� $&7,9(#$/$506
� 7,0(
� '$7(
� 6(7%$&.
� 6(783#23(5$7,21
� 6(732,17#3$66:25'
� 6(783#3$66:25'
� &$/,%5$7(#6(16256
� $/$50#(1$%/(
� $/$50#7,0(#'(/$<
� &20021#$/$50#(1$%/(
� &86720#$/$506
� &86720#7(;7
� ',$*1267,&6
� (1'#2)#0(18

8VH#WKH#XS2GRZQ#DUURZ#WR#VFUROO#WKURXJK#WKH#VHOHFWLRQV/#WKHQ#ZKHQ#UHDG\#WR#VHOHFW#D#SDUWLFXODU#
IXQFWLRQ#SUHVV#´(QWHUµ1

êïìïì 6HWSRLQWV

6HWSRLQWV#DQG#V\VWHP#VHWXS#SDUDPHWHUV#DUH#NHSW#LQ#QRQ0YRODWLOH#PHPRU\1#6HOHFWLQJ#6(732,176#
IURP#WKH#0DLQ#0HQX#ZLOO#GLVSOD\#WKH#IROORZLQJ#VHOHFWLRQV=#

� 7(03(5$785(#6(732,17
� 7(03(5$785(#6(16,7,9,7<
� +80,',7<#6(732,17
� +80,',7<#6(16,7,9,7<
� +,*+#7(03(5$785(#$/$50
� /2:#7(03(5$785(#$/$50
� +,*+#+80,',7<#$/$50
� /2:#+80,',7<#$/$50

6FUROO#WKURXJK#WKLV#VXE0PHQX#E\#XVLQJ#WKH#XS2GRZQ#DUURZ/#WKHQ#SUHVV#(QWHU#WR#VHOHFW#D#SDUWLFXODU#
IXQFWLRQ1#7R#FKDQJH#D#SDUWLFXODU#YDOXH/#SUHVV#(QWHU#DQG#XVH#WKH#832'2:1#$552:6#WR#FKDQJH#



ëåýýýýýýýýýý0LFURSURFHVVRUý&RQWURO

WKH#YDOXH1#:KHQ#WKH#YDOXH#KDV#EHHQ#FKDQJHG#SUHVV#(QWHU#WR#VWRUH#WKH#YDOXH1#)RU#H[DPSOH#WR#
FKDQJH#WKH#WHPSHUDWXUH#VHWSRLQW#IURP#WKH#PDLQ#VWDWXV#GLVSOD\1

41 3UHVV#0HQX#NH\#WR#GLVSOD\#PDLQ#PHQX1
51 6FUROO#WR#´6(732,176µ#XVLQJ#WKH#832'2:1#$552:#NH\1#3UHVV#(QWHU#NH\1
61 6FUROO#WR#´7(03#6(732,17µ#XVLQJ#WKH#832'2:1#$552:#NH\1#3UHVV#(QWHU#NH\1
71 8VH#WKH#XS2GRZQ#DUURZ#WR#FKDQJH#WKH#YDOXH1#3UHVV#(QWHU#NH\1

êïìïë 6WDWXV

7KH#RSHUDWRU#FDQ#PRQLWRU#WKH#SHUFHQWDJH#KHDWLQJ/#FRROLQJ/#GHKXPLGLI\LQJ/#DQG#KXPLGLI\LQJ#VWDWXV#
RI#WKH#XQLW#E\#VHOHFWLQJ#WKH#´67$786µ#VXE0PHQX1

êïìïê $FWLYHý$ODUPV

7KH#RSHUDWRU#FDQ#PRQLWRU#WKH#DODUPV#VWDWXV#E\#VHOHFWLQJ#´$/$506µ#ZKLFK#ZLOO#GLVSOD\#D#´1R#
$ODUP#3UHVHQWµ#RU#´$ODUP#;;#RI#<<µ#DOHUW#DQG#GHVFULSWLRQ1#,I#PRUH#WKDQ#RQH#DODUP#LV#DFWLYDWHG/#
XVH#WKH#8Sî'RZQý$UURZ#WR#VFUROO#WKURXJK#WKH#DODUPV#OLVW1#+´;;µ#UHIHUHQFH#LV#WKH#QXPEHU#RI#WKH#
DODUP#VKRZQ/#ZKLOH#WKH#´<<µ#UHIHUHQFH#LV#WKH#WRWDO#QXPEHU#RI#DODUPV#DFWLYDWHG,1

êïìïé 7LPH

7KH#FRQWUROOHU#WLPH#FORFN#PXVW#EH#VHW#WR#DOORZ#IRU#WKH#VHWEDFN#FRQWURO1#7KH#FORFN#XVHV#WKH#57#KRXU#
V\VWHP#+L1H1/#45#PLGQLJKW#LV#HQWHUHG#57=33,1#7R#FKDQJH#WKH#WLPH#SUHVV#´(QWHUµ#WR#VHOHFW#WKH#IXQFWLRQ/#
WKHQ#XVH#WKH#XS2GRZQ#DUURZ#WR#FKDQJH#WKH#ILUVW#FKDUDFWHU/#SUHVV#HQWHU#WR#VWRUH/#SUHVV#WKH#XS2GRZQ#
EXWWRQ#WR#FKDQJH#WKH#VHFWLRQ#FKDUDFWHU/#SUHVV#HQWHU#WR#VWRUH/#HWF1#7+(5(#,6#$#%$77(5<#%$&.0
83#)25#7+(#'$7(#$1'#7,0(#)($785(61

êïìïè 'DWH

7KH#FRQWUROOHU#GDWH#PXVW#EH#VHW#WR#DOORZ#IRU#WKH#VHWEDFN#FRQWURO#7R#FKDQJH#WKH#GDWH#SUHVV#´(QWHUµ/#
WKHQ#XVH#WKH#XS2GRZQ#DUURZ#WR#FKDQJH#WKH#ILUVW#FKDUDFWHU/#SUHVV#HQWHU#WR#VWRUH/#SUHVV#WKH#XS2GRZQ#
EXWWRQ#WR#FKDQJH#WKH#VHFRQG#FKDUDFWHU/#HWF1

7DEOHýìì 9LHZý'HIDXOWý6HWSRLQWVýDQGý$OORZDEOHý5DQJHV

6HWSRLQW 'HIDXOW 5DQJH

7HPSHUDWXUHý6HWSRLQW æë°) éíðäí°)ýõèðêë°&ô

7HPSHUDWXUHý6HQVLWLYLW\ ëïí°) ìðäïä°)ýõíïçðèïç°&ô

+XPLGLW\ý6HWSRLQW èíø ëíðåíøý5+

+XPLGLW\ý6HQVLWLYLW\ èø ìðêíøý5+

+LJKý7HPSHUDWXUHý$ODUP åí°) êèðäè°)ýõëðêè°&ô

/RZý7HPSHUDWXUHý$ODUP çè°) êèðäè°)ýõëðêè°&ô

+LJKý+XPLGLW\ý$ODUP çíø ìèðåèøý5+

/RZý+XPLGLW\ý$ODUP éíø ìèðåéøý5+
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êïìïç 6HWEDFN

7KH#PLFURSURFHVVRU#FDQ#EH#SURJUDPPHG#IRU#QLJKW#DQG#ZHHNHQG#VHWEDFN1#7ZR#+5,#HYHQWV#FDQ#EH#SUR0
JUDPPHG#IRU#D#ILYH0GD\#ZRUNZHHN#DQG#WZR#+5,#HYHQWV#FDQ#EH#SURJUDPPHG#IRU#D#WZR0GD\#ZHHNHQG1#
7KH#IROORZLQJ#WDEOH#FDQ#EH#XVHG#WR#GHYLVH#D#VHWEDFN#SODQ1

êïìïæ 6HWXSý2SHUDWLRQ

6HOHFWLQJ#6HWSRLQW26HWXS#IURP#WKH#0DLQ#0HQX#ZLOO#GLVSOD\#WKH#IROORZLQJ#VHOHFWLRQV=

� 5(67$57#7,0(#'(/$<
� &2)#'(*5((6
� +80,',7<#&21752/#0(7+2'

8VH#WKH#8S2'RZQ#$UURZ#WR#VFUROO#WKURXJK#WKH#VXEPHQX1#3UHVV#(QWHU#WR#VHOHFW#D#SDUWLFXODU#IXQF0
WLRQ1

5HVWDUWý7LPHý'HOD\

7KLV#IXQFWLRQ#GHOD\V#XQLW#UHVWDUW#DIWHU#PDLQ#SRZHU#LV#UHVWRUHG#WR#WKH#XQLW1#,I#VHYHUDO#V\VWHPV#DUH#
RSHUDWLQJ/#WKH#WLPH#GHOD\V#VKRXOG#EH#VHW#WR#GLIIHUHQW#YDOXHV#WR#FDXVH#D#VHTXHQWLDO#VWDUW1#'HOD\#FDQ#
EH#VHW#IURP#314#PLQXWHV#+9#VHFRQGV#WR#<1<#PLQXWHV1#6HWWLQJ#WKH#YDOXH#WR#]HUR#+3,#ZLOO#SUHYHQW#XQLW#
UHVWDUW#ZKHQ#SRZHU#LV#UHVWRUHG1#,Q#WKLV#FDVH/#WKH#XQLW#PXVW#EH#UHVWDUWHG#PDQXDOO\#E\#SUHVVLQJ#WKH#
´RQ2RIIµ#EXWWRQ#RQ#WKH#NH\SDG1

&î)ý'HJUHHV

7KH#FRQWURO#PD\#EH#VHOHFWHG#WR#VKRZ#UHDGLQJV#DQG#VHWSRLQWV#LQ#HLWKHU#GHJUHHV#)DKUHQKHLW#+),#RU#
&HOVLXV#+&,1#7R#FKDQJH#WKH#YDOXH#XVH#(QWHU#WR#VHOHFW#WKLV#IXQFWLRQ/#WKHQ#XVH#WKH#8S2'RZQ#$UURZ#WR#
FKDQJH#WKH#YDOXH1#3UHVV#(QWHU#WR#VWRUH#WKH#YDOXH1

+XPLGLW\ý&RQWUROý0HWKRG

7KH#RSHUDWRU#PD\#VHOHFW#HLWKHU#UHODWLYH#+GLUHFW,#RU#DEVROXWH#+SUHGLFWLYH,#KXPLGLW\#FRQWURO1#,I#´UHOD0
WLYHµ#LV#VHOHFWHG/#WKH#5+#FRQWURO#LV#WDNHQ#GLUHFWO\#IURP#WKH#5+#VHQVRU1#,I#´DEVROXWHµ#LV#VHOHFWHG/#WKH#
5+#FRQWURO#LV#DXWRPDWLFDOO\#DGMXVWHG#ZKHQHYHU#UHWXUQ#DLU#WHPSHUDWXUH#GHYLDWHV#IURP#WKH#GHVLUHG#
WHPSHUDWXUH#VHWSRLQW#+L1H1/#SUHGLFWLYH#KXPLGLW\#FRQWURO,1#7KH#/&'#GLVSOD\#ZLOO#LQGLFDWH#SHUFHQWDJH#
UHODWLYH#KXPLGLW\#IRU#ERWK#PHWKRGV#RI#FRQWURO1#,I#WKH#´DEVROXWHµ#IHDWXUH#LV#VHOHFWHG/#WKH#DGMXVWHG#
KXPLGLW\#UHDGLQJ#ZLOO#DOVR#EH#VKRZQ1#:KHQ#XWLOL]LQJ#WKH#SUHGLFWLYH#KXPLGLW\#FRQWURO#IHDWXUH/#WKH#
KXPLGLW\#OHYHO#LV#DXWRPDWLFDOO\#DGMXVWHG#a5(#5+#IRU#HDFK#GHJUHH#GLIIHUHQFH#EHWZHHQ#WKH#UHWXUQ#
DLU#WHPSHUDWXUH#DQG#WKH#WHPSHUDWXUH#VHWSRLQW1

,Q#WHUPV#RI#UHODWLYH#KXPLGLW\#FRQWURO/#XQQHFHVVDU\#GHKXPLGLILFDWLRQ#FDQ#UHVXOW#ZKHQ#RYHUFRROLQJ#
RFFXUV#GXULQJ#D#GHKXPLGLILFDWLRQ#F\FOH1#7KLV#LV#GXH#WR#D#KLJKHU#WKDQ#QRUPDO#5+#UHDGLQJ#FDXVHG#E\#
RYHUFRROLQJ#WKH#URRP#+DERXW#5(#5+#IRU#HDFK#GHJUHH#RI#RYHUFRROLQJ,1#7KLV#GURS#LQ#WHPSHUDWXUH#
H[WHQGV#WKH#GHKXPLGLILFDWLRQ#F\FOH1#/DWHU/#ZKHQ#WKH#GHKXPLGLILFDWLRQ#HQGV#DQG#WKH#WHPSHUDWXUH#
ULVHV#WR#WKH#VHWSRLQW/#WKH#5+#UHDGLQJ#IDOOV1#7KH#ILQDO#5+#UHDGLQJ#ZLOO#WKHQ#EH#ORZHU#WKDQ#DFWXDOO\#

7DEOHýìë /RJJLQJýDý6HWEDFNý3ODQ

(YHQW :HHNHQG :HHNGD\

7LPHýì

7HPSHUDWXUHì

6HQVLWLYLW\ýì

+XPLGLW\ýì

+XPLGLW\ý6HQVLWLYLW\ýì

7LPHýë

7HPSHUDWXUHýë

6HQVLWLYLW\ýë

+XPLGLW\ýë

+XPLGLW\ý6HQVLWLYLW\ýë
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GHVLUHG1#,I#WKH#WHPSHUDWXUH#GURS#ZDV#VLJQLILFDQW#HQRXJK/#WKH#SHUFHQWDJH#5+#FRXOG#EH#ORZ#HQRXJK#
WR#DFWLYDWH#WKH#KXPLGLILHU1

,I#WKH#DEVROXWH#KXPLGLW\#FRQWURO#LV#VHOHFWHG/#RYHU0GHKXPLGLILFDWLRQ#PD\#EH#DYRLGHG1#:KHQ#RYHU0
FRROLQJ#RFFXUV#+L1H1/#FDXVLQJ#DQ#LQFUHDVH#LQ#WKH#5+#UHDGLQJ,#WKH#KXPLGLW\#FRQWURO#SURJUDP#HVWL0
PDWHV#ZKDW#WKH#5+#ZLOO#EH#ZKHQ#WKH#GHKXPLGLILFDWLRQ#F\FOH#HQGV#DQG#WHPSHUDWXUH#UHWXUQV#WR#WKH#
VHWSRLQW1#7KLV#DOORZV#WKH#GHKXPLGLILFDWLRQ#F\FOH#WR#HQG#DW#WKH#SURSHU#WLPH1#7KH#SUHGLFWLYH#KXPLG0
LW\#FRQWURO#FDQ#JUHDWO\#UHGXFH#HQHUJ\#FRQVXPSWLRQ#E\#PLQLPL]LQJ#ERWK#FRPSUHVVRU2UHKHDW#RSHUD0
WLRQ#DQG#HOLPLQDWLRQ#XQQHFHVVDU\#RSHUDWLRQ1#8VH#WKH#8S2'RZQ#$UURZ#NH\#WR#VHOHFW#WKH#GHVLUHG#
KXPLGLW\#FRQWURO#PHWKRG1

êïìïå &KDQJHý3DVVZRUGV

7KH#GLVSOD\#ZLOO#SURPSW#WKH#RSHUDWRU#WR#HQWHU#D#WKUHH#GLJLW#SDVVZRUG#ZKHQ#DWWHPSWLQJ#WR#PDNH#
FKDQJHV1#7KH#V\VWHP#LQFOXGHV#WZR#+5,#SDVVZRUGV/#RQH#IRU#VHWSRLQWV#DQG#RQH#IRU#VHWXS1#7KH#V\VWHP#
DOORZV#WKH#SDVVZRUG#WR#EH#FKDQJHG#E\#ILUVW#HQWHULQJ#WKH#GHIDXOW#SDVVZRUG#VHW#DW#WKH#IDFWRU\#VHW#+40
506,#IRU#VHW#SRLQWV#DQG#+60504,#IRU#VHWXS1#7KH#SDVVZRUG#IXQFWLRQ#SURYLGHV#V\VWHP#VHFXULW\/#VR#WKDW#
RQO\#DXWKRUL]HG#SHUVRQQHO#DUH#DOORZHG#WR#PDNH#FKDQJHV#WR#WKH#V\VWHP1#+,I#XQDXWKRUL]HG#FKDQJHV#
DUH#EHLQJ#PDGH/#WKH#SDVVZRUGV#PD\#EH#FRPSURPLVHG#DQG#QHZ#RQHV#VKRXOG#EH#VHOHFWHG,1#7KH#SDVV0
ZRUG#IXQFWLRQ#FDQ#EH#GLVDEOHG#E\#VHWWLQJ#',3#VZLWFK#;#LQ#WKH#:DOOER[#WR#2))1

êïìïä &DOLEUDWHý6HQVRUV

7KH#WHPSHUDWXUH#DQG#KXPLGLW\#VHQVRU#FDQ#EH#FDOLEUDWHG#E\#VHOHFWLQJ#WKH#&$/,%5$7(#6(16256#
PHQX#LWHP1#7KH#WHPSHUDWXUH#VHQVRU#FDQ#EH#FDOLEUDWHG#�8°)/#ZKLOH#WKH#KXPLGLW\#VHQVRU#FDQ#EH#FDO0
LEUDWHG#�43(#5+1#:KHQ#FDOLEUDWLQJ#WKH#KXPLGLW\#VHQVRU/#WKH#YDOXH#VKRZQ#ZLOO#DOZD\V#EH#(#5+/#
HYHQ#WKRXJK#DEVROXWH#KXPLGLW\#FRQWURO#PD\#EH#VHOHFWHG1#,I#DEVROXWH#KXPLGLW\#FRQWURO#LV#VHOHFWHG/#
WKH#1RUPDO#6WDWXV#'LVSOD\#ZLOO#GLVSOD\#WKH#DGMXVWHG#UHDGLQJ1#7KLV#UHDGLQJ#PD\#QRW#DJUHH#ZLWK#WKH#
UHODWLYH#KXPLGLW\#UHDGLQJ#GLVSOD\HG#ZKLOH#LQ#FDOLEUDWLRQ1

,I#WKH#VHQVRUV#DUH#VXEMHFW#WR#IUHTXHQW#ZLGH#WHPSHUDWXUH#DQG#KXPLGLW\#VZLQJV/#LW#PD\#EH#QHFHVVDU\#
WR#VKRUWHQ#WKH#F\FOLQJ#E\#LQFUHDVLQJ#WKH#VHQVRU#WLPH#GHOD\1#,I#WKH#F\FOLQJ#E\#LQFUHDVLQJ#WKH#VHQVRU#
WLPH#GHOD\1#,I#WKH#VHQVRUV#DUH#ORFDWHG#WRR#FORVH#WR#WKH#DLU#GLVFKDUJH/#WKH\#ZLOO#OLNHO\#H[SHULHQFH#
UDSLG#VZLQJV#LQ#PHDVXUHPHQW1#$QRWKHU#PHWKRG#LQ#UHGXFLQJ#FRPSUHVVRU#F\FOLQJ#LV#WR#LQFUHDVH#WKH#
WHPSHUDWXUH#DQG2RU#KXPLGLW\#VHQVLWLYLW\1

êïìïìí $ODUPý(QDEOH

(DFK#DODUP#FDQ#EH#GLVDEOHG#RU#HQDEOHG1#8VH#WKH#8S2'RZQ#$UURZ#WR#VHOHFW#D#SDUWLFXODU#DODUP/#
SUHVV#(QWHU#WR#VHOHFW#HLWKHU#HQDEOH#RU#GLVDEOH1#7KHQ#SUHVV#(QWHU#DJDLQ#WR#VWRUH#WKH#FKDQJH1#:KHQ#
WKH#DODUP#LV#GLVDEOHG#LW#ZLOO#127#UHSRUW#WR#HLWKHU#WKH#ZDOOER[#EHHSHU#RU#WKH#FRPPRQ#DODUP#UHOD\1#
7+(#+,*+#:$7(5#$/$50#:,//#$8720$7,&$//<#6+87#7+(#81,7#2))/#(9(1#,)#7+(#
$/$50#,6#',6$%/('1#6,0,/$5/</#237,21$/#)$&725<0,167$//('#602.(#'(7(&0
7256#$5(#:,5('#72#6+87#7+(#(9$325$725#81,7#2))/#5(*$5'/(66#2)#7+(#
(1$%/(2',6$%/(#67$7861

êïìïìì $ODUPý7LPHý'HOD\

(DFK#LQGLYLGXDO#DODUP#FDQ#EH#SURJUDPPHG#ZLWK#D#WLPH#GHOD\#+7DEOH ìé,/#FDXVLQJ#WKH#XQLW#WR#GHOD\#
D#VSHFLILHG#DPRXQW#RI#WLPH#+30588#VHFRQGV,#EHIRUH#UHFRJQL]LQJ#WKH#DODUP1#7KH#DODUP#FRQGLWLRQ#
PXVW#EH#SUHVHQW#IRU#WKH#IXOO#DPRXQW#RI#WKH#WLPH#GHOD\#EHIRUH#WKH#DODUP#ZLOO#VRXQG1#,I#WKH#DODUP#
FRQGLWLRQ#LV#GLYHUWHG#SUHPDWXUHO\/#WKH#DODUP#ZLOO#QRW#EH#UHFRJQL]HG#DQG#WKH#WLPH#GHOD\#WLPH#ZLOO#

7DEOH#46 6HW08S#)XQFWLRQV/#'HIDXOW#9DOXHV#DQG#$OORZDEOH#5DQJHV

)XQFWLRQ 'HIDXOW 5DQJH

5HVWDUWý7LPHý'HOD\ íïì íýWRýäïäýPLQý
õíý ýPDQXDOýUHVWDUWô

&î)ý'HJUHHV °) °&ýRUý°)

+XPLGLW\ý&RQWURO 5HO 5HODWLYHýRUý$EVROXWH
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DXWRPDWLFDOO\#UHVHW1#)25#62)7:$5(#$/$506#68&+#$6#´/266#2)#32:(5µ#$1'#´6+257#
&<&/(µ/#7+(#7,0(#'(/$<#6+28/'#%(#/()7#$7#7+(#)$&725<#'()$8/7#2)#31

êïìïìë &RPPRQý$ODUPý(QDEOH

(DFK#LQGLYLGXDO#DODUP#FDQ#EH#VHOHFWHG#WR#DFWLYDWH2GHDFWLYDWH#WKH#FRPPRQ#DODUP#UHOD\1#,I#WKH#HQHU0
JL]H#FRPPRQ#DODUP#IXQFWLRQ#LV#VHW#WR#<(6/#WKH#UHOD\#LV#HQHUJL]HG#LPPHGLDWHO\#DV#WKH#DODUP#LV#
DQQXQFLDWHG#DQG#GH0HQHUJL]HG#ZKHQ#WKH#DODUP#FRQGLWLRQ#LV#GLYHUWHG#DIWHU#WKH#DODUP#KDV#EHHQ#UHF0
RJQL]HG1#,I#WKH#DODUP#LV#FRPSOHWHO\#',6$%/('/#WKH#DODUP#KDV#QR#HIIHFW#RQ#WKH#FRPPRQ#DODUP#
UHOD\1#8VH#WKH#XS2GRZQ#DUURZV#WR#VFUROO#WR#D#SDUWLFXODU#DODUP/#SUHVV#WKH#(QWHU#EXWWRQ#WR#VHOHFW#LW/#
WKHQ#SUHVV#WKH#(QWHU#EXWWRQ#DJDLQ#WR#VHOHFW#<HV#RU#1R1

êïìïìê &XVWRPý$ODUPV

7KH#FXVWRP#DODUP#PHVVDJHV#FDQ#EH#VHOHFWHG#IURP#D#OLVW#RI#VWDQGDUG#DODUP#PHVVDJHV/#DOORZLQJ#WKH#
RSHUDWRU#WR#ZULWH#KLV2KHU#RZQ#PHVVDJH1#$#0$;,080#2)#7:2#+5,#$/$50#0(66$*(6#&$1#%(#
&86720,=('1#7KH#WZR#FXVWRP#DODUP#PHVVDJHV#ZLOO#LQLWLDOO\#GLVSOD\#WKH#SUHYLRXVO\#SURJUDPPHG#
PHVVDJH#EXW#FDQ#EH#FKDQJHG1

7KH#WH[W#IRU#FXVWRP#DODUPV#FDQ#EH#FKDQJHG#DW#DQ\#WLPH#E\#VHOHFWLQJ#´&86720#$/$506µ1#7R#
FKDQJH#WKH#WH[W#IRU#D#FXVWRP#DODUP/#VHOHFW#WKH#DODUP#\RX#ZRXOG#OLNH#WR#FKDQJH/#4#RU#51#8VLQJ#WKH#
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LCD Contrast
The level of contrast due to the viewing angle of the Liquid Crystal Display (LCD) can be adjusted 
using a potentiometer screw, inside the wall box next to the display.

Nonvolatile Memory
All critical information is stored in nonvolatile memory. Setpoints, setup parameters, and compo-
nent run hours are kept inside the microcontroller in EEPROM.

Equipment Options Switches
Equipment options are selected and enabled using DIP switches 1 through 7. These are located on 
the control board near TB1. These switches are factory set and should not require any user 
changes. The setting and function of the switches can be individually read on the LCD. 

3.1.15 Run Diagnostics (Available On Rev 1.001.0)
By selecting Run Diagnostics, maintenance personnel can check system inputs, outputs, and con-
duct a test of the microcontroller circuit board from the wall box control. A review of the system 
inputs and the microcontroller test can be done without interrupting normal operation.

Show Inputs
With the unit on and the fan running, the input states may be displayed for the following devices:

� High Water Alarm�Normally off unless High Water Alarm is active.
� High Head Pressure Alarm�Normally off unless High Head Pressure Alarm is active.
� Custom alarm #1�Normally off unless this special customer selectable alarm is active.
� Custom alarm #2�Normally off unless this special customer selectable alarm is active.
� Power�Normally on unless unit is turned off through the wallbox or any of the following 

optional devices: Firestat, Smoke Detector, High Water Alarm, or Remote Shutdown

NOTE
In order to update the DIP switch settings, power must be cycled off, then 
on, from the unit disconnect switch.

Table 15 Equipment Switch Settings (Unit Control Board)
Switch OFF Position ON Position

1 Compressor Chill Water
2 Staged Reheat SCR Reheat
3 Not Used�Must remain in OFF position
4 Not Used�Must remain in OFF position
5 Enable Reheat Disable Reheat
6 Enable Humidifier Disable Humidifier
7 Enable Dehumidifier Disable Dehumidifier
8 Electric Reheat Gas Reheat

Table 16 Switch Settings (Wallbox Board)
Switch OFF Position ON Position

1 Disable Beeper Enable Beeper
2 Not Used�Must remain in OFF position
3 Not Used�Must remain in OFF position
4 Not Used�Must remain in OFF position
5 Not Used�Must remain in OFF position
6 Not Used�Must remain in OFF position
7 Disable Setback Enable Setback
8 Enable Password Disable Password
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4.0 SYSTEM PERFORMANCE MICROPROCESSOR CONTROLS

This section provides a detailed description of how the Mini-Mate2 responds to operator inputs 
and room conditions. 

4.1 Temperature Control
4.1.1 Cooling/Heating Required

The temperature control program for the microprocessor is based on a calculated percentage 
requirement for cooling/heating.

4.1.2 Cooling Operation (Cooling, Compressorized Direct Expansion and Chilled Water)
Cooling is ACTIVATED when the temperature control calculates a requirement for cooling of 
100%. It is DEACTIVATED when the cooling requirement drops below 50%. The optional hot gas 
bypass is energized when a call for cooling occurs unless there is also a call for dehumidification.

4.1.3 Heating Operation
Electric Heat or Hot Water
The reheat stage is ACTIVATED when the temperature control calculates a requirement of 100%. 
Conversely, the reheat is DEACTIVATED when the heat requirement is 50% less than the activa-
tion point.

Ground Current Detector (GCD)
A Ground Current Detector is factory-installed on all 1-ton through 3-ton Mini-Mate2 units with 
reheat. The GCD detects reheat leakage current and shuts down operation of the reheat. A steady 
green LED indicates that the reheat is operating properly. A red LED indicates that the reheat 
has failed and both the reheat element and GCD need to be replaced.

Table 17 Cooling and Dehumidification Load Response of Hot Gas Bypass
Situation Response

Cooling only ON

Dehumidification only OFF

Cooling with Dehumidification OFF

!
WARNING
DO NOT REMOVE OR DISABLE THE GROUND CURRENT DETECTOR. 
FAILURE TO LEAVE THE GCD IN PLACE COULD RESULT IN SMOKE OR 
FIRE.
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SCR Electric Reheat
The SCR (Silicon Controlled Rectifier) controller proportionally controls the stainless steel reheat fea-
ture to maintain the selected room temperature. The rapid cycling made possible by the SCR control-
ler provides precise temperature control, while the constant element temperature improves heater 
life. During operation of the SCR control, THE COMPRESSOR OPERATES CONTINUOUSLY. The 
heaters are modulated to provide temperature control. The display status will show when the unit is 
cooling and heating. The control will automatically lock the compressor cooling in the �ON� position, 
except when the temperature falls below the low temperature alarm setpoint. Cooling will then be 
disabled until the room temperature reaches this minimum temperature setpoint.

4.2 Humidity Control
4.2.1 Dehumidification/Humidification Required

The humidity control is based on a calculated percentage requirement for dehumidification or 
humidification (i.e., the difference between the return air humidity and the humidity setpoint). As 
the return air humidity rises above the humidity setpoint, the percent dehumidification required 
increases proportionally from 0% to 100% over a humidity band equal to the humidity sensitivity 
setting. The converse is true for percent humidification requirement.

4.2.2 Dehumidification Operation, Compressorized Direct Expansion (DX) Systems
Dehumidification with the standard configuration is accomplished by operating the compressor 
without the hot gas bypass active. The fan will operate at low speed unless the cooling requirement 
reaches 100%. At that point, the low speed fan is disabled (unless manually overridden by the user) 
until the cooling requirement decreases to 0%. Dehumidification will also be disabled if the heating 
requirement exceeds 125%. It will be re-enabled when the heating requirement reaches 50%.

4.2.3 Humidification Operation
The canister humidifier is activated when the humidity control calculates a requirement of 100% 
humidification, and it is deactivated when the humidification requirement falls below 50%. 

4.3 Load Control Features
The control system monitors the compressor and prevents it from turning on within a 3-minute 
period of being off. If this on-off-on cycle occurs too often (e.g., 10 times in a one-hour period), a 
Short Cycle Alarm will occur.

4.4 Communications
The control system uses a two-wire, RS-422 channel to communicate with Liebert Site Products 
via a proprietary protocol. A converter board (ECA2) is available to allow communications with a 
�dumb� terminal or a computer using RS-232 channel. More details are provided in the Site Prod-
ucts and ECA2 user manual.

The communications channel provides both monitoring and control options, including:

� TEMPERATURE/HUMIDITY: Current temperature and humidity readings.
� STATUS (%): Cooling/heating and humidify/dehumidify operating status. 
� PRESENT ALARMS: Alarms currently activated.
� SETPOINTS: 

� Temperature Setpoint
� Temperature Sensitivity
� Humidity Setpoint
� Humidity Sensitivity
� High Temperature Alarm
� Low Temperature Alarm
� High Humidity Alarm
� Low Humidity Alarm

� ON/OFF STATUS
� SILENCE ALARM
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XQLW#VHW#XS#IRU#GHKXPLGLILFDWLRQ"#&KHFN#',3#VZLWFK1

� /RZã#7KH#URRP#UHWXUQ#DLU#KXPLGLW\#GHFUHDVHV#WR#WKH#KLJK#KXPLGLW\#DODUP#VHW#SRLQW1#,V#WKH#
XQLW#VHWXS#IRU#KXPLGLILFDWLRQ"#&KHFN#',3#VZLWFK1

� +LJKýDQGý/RZý6LPXOWDQHRXVO\ã#VLPXOWDQHRXV#GLVSOD\#RI#WZR#DODUPV#UHVXOWV#LQ#ORVV#RI#WKH#
KXPLGLW\#LQSXW#VLJQDO1#'$6+(6#:,//#%(#',63/$<('#,1#7+(#+80,',7<#5($',1*#',60
3/$<1#8QGHU#WKHVH#FRQGLWLRQV/#WKH#FRQWURO#V\VWHP#GHDFWLYDWHV#ERWK#KXPLGLILFDWLRQ#DQG#GHKX0
PLGLILFDWLRQ1#&KHFN#IRU#D#GLVFRQQHFWHG#FDEOH#RU#IDLOHG#VHQVRU1

èïìïé 7HPSHUDWXUH

7KH#WHPSHUDWXUH#OHYHO#DODUP#PD\#EH#DFWLYDWHG#XQGHU#WKH#IROORZLQJ#FRQGLWLRQV=

� +LJKã#URRP#UHWXUQ#DLU#WHPSHUDWXUH#LQFUHDVHV#WR#WKH#KLJK#WHPSHUDWXUH#DODUP#VHW#SRLQW1#&KHFN#
IRU#SURSHU#VHW#SRLQW#YDOXH1#,V#WKH#URRP#ORDG#PRUH#WKDQ#WKH#XQLW#FDQ#KDQGOH#+L1H1/#FDSDFLW\#WRR#
VPDOO,"#0DNH#VXUH#FRROLQJ#FRPSRQHQWV#DUH#RSHUDWLQJ#+FRPSUHVVRU#RU#YDOYHV,1

� /RZã#7KH#URRP#UHWXUQ#DLU#WHPSHUDWXUH#GHFUHDVHV#WR#WKH#ORZ#WHPSHUDWXUH#DODUP#VHW#SRLQW1#
&KHFN#IRU#SURSHU#VHW#SRLQW#YDOXH1###0DNH#VXUH#DOO#KHDWLQJ#FRPSRQHQWV#DUH#RSHUDWLQJ#+H1J1/#FRQ0
WDFWRUV/#UHKHDWV/#HWF1,1#$UH#UHKHDWV#GUDZLQJ#WKH#SURSHU#FXUUHQW#+UHIHU#WR#DPS#UDWLQJ#RQ#QDPH0
SODWH,"

� +LJKýDQGý/RZý6LPXOWDQHRXVO\ã#7KH#VLPXOWDQHRXV#GLVSOD\#RI#WKHVH#WZR#DODUPV#UHVXOWV#LQ#
ORVV#RI#WKH#WHPSHUDWXUH#LQSXW#VLJQDO#+RU#WKH#KXPLGLW\#LV#RXW#RI#VHQVRU#UDQJH048#WR#;8(#5+,1#
'DVKHV#ZLOO#EH#GLVSOD\HG#IRU#WKH#WHPSHUDWXUH#UHDGLQJ1#7KH#FRQWURO#V\VWHP#ZLOO#LQLWLDWH#433(#
FRROLQJ1#&KHFN#IRU#D#GLVFRQQHFWHG#FDEOH#RU#D#IDLOHG#VHQVRU1#

èïìïè +XPLGLILHUý3UREOHPý$ODUP

7KH#+XPLGLILHU#3UREOHP#$ODUP#ZLOO#VRXQG#DQG#GLVSOD\#D#PHVVDJH#LI#DQ\#RI#WKH#IROORZLQJ#KXPLGL0
ILHU#FRQGLWLRQV#RFFXU=#RYHUFXUUHQW#GHWHFWLRQ>#ILOO#V\VWHP#IDXOW#RU#HQG#RI#F\OLQGHU#OLIH1#

èïìïç +LJKý:DWHUý$ODUP

$#IORDW#VZLWFK#LQ#WKH#HYDSRUDWRU#SDQ#ZLOO#VKXWGRZQ#WKH#HYDSRUDWRU#RQ#D#KLJK#ZDWHU#OHYHO1#&OHDU#WKH#
GUDLQ#DQG#UHVHW#SRZHU#WR#WKH#XQLW#LQ#RUGHU#WR#FOHDU#WKH#DODUP1

/RVVýRIý3RZHUïý7KH#/RVV#RI#3RZHU#$ODUP#ZLOO#DFWLYDWH#+DIWHU#SRZHU#LV#UHVWRUHG#WR#WKH#XQLW,#LI#WKH#
XQLW#KDV#ORVW#SRZHU#RU#WKH#GLVFRQQHFW#VZLWFK#ZDV#LQFRUUHFWO\#WXUQHG#RII#EHIRUH#WKH#XQLW#21#VZLWFK#
ZDV#SUHVVHG1#$#/LHEHUW#UHPRWH#PRQLWRULQJ#XQLW#+RSWLRQDO,#ZLOO#LPPHGLDWHO\#LQGLFDWH#ORVV#RI#SRZHU1#

èïìïæ 6KRUWý&\FOH

$#6KRUW#&\FOH#$ODUP#ZLOO#RFFXU#LI#WKH#FRPSUHVVRU#V\VWHP#KDV#H[FHHGHG#43#FRROLQJ#VWDUW#DWWHPSWV#LQ#
D#RQH0KRXU#SHULRG1#7KLV#FDQ#EH#FDXVHG#E\#ORZ#UHIULJHUDQW#OHYHO#RU#URRP#FRROLQJ#ORDG#LV#VPDOO#FRP0
SDUHG#WR#FDSDFLW\#RI#WKH#XQLW1#&KHFN#IRU#OHDNV/#FULPSHG#OLQHV/#DQG#GHIHFWLYH#FRPSRQHQWV1#,I#URRP#
ORDG#LV#ORZ/#LQFUHDVH#VHQVLWLYLW\#WR#UHGXFH#F\FOH1

èïë 2SWLRQDOî&XVWRPý$ODUPV

èïëïì /RVVýRIý:DWHUý)ORZ

7KH#/RVV#RI#:DWHU#)ORZ#$ODUP#ZLOO#RFFXU#LI#QR#ZDWHU#IORZ#LV#GHWHFWHG#LQ#WKH#FKLOOHG#ZDWHU#RU#FRQ0
GHQVHU#ZDWHU#VXSSO\#OLQH1#$Q#H[WHUQDO#IORZ#VZLWFK#LV#UHTXLUHG#IRU#WKLV#DODUP1#&KHFN#IRU#VHUYLFH#
YDOYHV#FORVHG/#SXPSV#QRW#ZRUNLQJ/#HWF1

127(
&KHFNýIRUýSURSHUýVHWýSRLQWVïý'RHVýWKHýURRPýKDYHýDýYDSRUýEDUULHUýWRýVHDOýLWý
IURPýRXWGRRUýKXPLGLW\"ý$UHýGRRUVýRUýZLQGRZVýRSHQýWRýRXWVLGHýDLU"



$ODUPVýýýýýýýýýýéì

èïëïë 6PRNHý'HWHFWHG

6PRNH#LV#GHWHFWHG#LQ#WKH#UHWXUQ#DLU#E\#DQ#RSWLRQDO#/LHEHUW#6PRNH#'HWHFWRU1#7KH#HYDSRUDWRU#XQLW#
ZLOO#DXWRPDWLFDOO\#VKXW#GRZQ#XSRQ#VPRNH#GHWHFWLRQ1#/RFDWH#VRXUFH#RI#VPRNH#DQG#IROORZ#DSSURSUL0
DWH#HPHUJHQF\#SURFHGXUHV1#



éëýýýýýýýýýý6\VWHPý7HVWLQJýDQGý0DLQWHQDQFH

çïí 6<67(0ý7(67,1*ý$1'ý0$,17(1$1&(

7KLV#VHFWLRQ#GHVFULEHV#V\VWHP#WHVWLQJ/#PDLQWHQDQFH#DQG#UHSODFHPHQW#SURFHGXUHV1#8VH#FRSLHV#RI#WKH#
0DLQWHQDQFH#,QVSHFWLRQ#&KHFNOLVW#WR#UHFRUG#SUHYHQWLYH#PDLQWHQDQFH#LQVSHFWLRQV1

çïì 6\VWHPý7HVWLQJ

çïìïì (QYLURQPHQWDOý&RQWUROý)XQFWLRQV

7KH#SHUIRUPDQFH#RI#DOO#FRQWURO#FLUFXLWV#FDQ#EH#WHVWHG#E\#FKDQJLQJ#WKH#VHW#SRLQWV/#ZKLFK#DFWXDWHV#
HDFK#RI#WKH#PDLQ#IXQFWLRQV1#

çïìïë &RROLQJ

7R#WHVW#WKH#FRROLQJ#IXQFWLRQ/#VHW#WKH#VHW#SRLQW#WR#D#WHPSHUDWXUH#RI#43�)#+8�&,#EHORZ#URRP#WHPSHUD0
WXUH1#$#FDOO#IRU#FRROLQJ#VKRXOG#UHJLVWHU#DQG#SURPSW#WKH#HTXLSPHQW#WR#EHJLQ#FRROLQJ#F\FOH1#+'LVUH0
JDUG#DQ\#WHPSHUDWXUH#DODUPV,1#8SRQ#FRPSOHWLRQ#RI#WHVWLQJ/#UHWXUQ#VHW#SRLQW#WR#WKH#GHVLUHG#
WHPSHUDWXUH1

çïìïê +HDWLQJ

5HKHDW#PD\#EH#WHVWHG#E\#VHWWLQJ#WKH#VHW#SRLQW#IRU#43�)#+8�&,#DERYH#URRP#WHPSHUDWXUH1#$#FDOO#IRU#
KHDWLQJ#VKRXOG#UHJLVWHU#DQG#SURPSW#WKH#HTXLSPHQW#WR#EHJLQ#KHDWLQJ#F\FOH1#+'LVUHJDUG#DQ\#WHPSHU0
DWXUH#DODUPV,1#8SRQ#FRPSOHWLRQ#RI#WHVWLQJ/#UHWXUQ#VHW#SRLQW#WR#WKH#GHVLUHG#WHPSHUDWXUH1

çïìïé +XPLGLILFDWLRQ

7R#FKHFN#KXPLGLILFDWLRQ/#VHW#WKH#KXPLGLW\#VHW#SRLQW#DW#51+1#43(#DERYH#WKH#URRP#KXPLGLW\#UHDGLQJ1#
$IWHU#D#VKRUW#GHOD\/#WKH#FDQLVWHU#ZLOO#ILOO#ZLWK#ZDWHU#DQG#VWHDP#ZLOO#EH#SURGXFHG1#8SRQ#FRPSOHWLRQ#
RI#WHVWLQJ/#UHWXUQ#WKH#KXPLGLW\#VHW#SRLQW#WR#WKH#GHVLUHG#KXPLGLW\1

çïìïè 'HKXPLGLILFDWLRQ

7KH#GHKXPLGLILFDWLRQ#SHUIRUPDQFH#FDQ#EH#WHVWHG#E\#VHWWLQJ#WKH#KXPLGLW\#VHW#SRLQW#DW#51+1#43(#
EHORZ#URRP#UHODWLYH#KXPLGLW\1#7KH#FRPSUHVVRU#VKRXOG#WXUQ#RQ#DQG#WKH#IDQ#VKRXOG#VZLWFK#WR#ORZ#
VSHHG1#8SRQ#FRPSOHWLRQ#RI#WHVWLQJ/#UHWXUQ#KXPLGLW\#VHW#SRLQW#WR#WKH#GHVLUHG#KXPLGLW\1

çïìïç )LUHVWDWýõ2SWLRQDOô

7KH#RSWLRQDO#ILUHVWDW#IHDWXUH#LV#D#EL0PHWDO#RSHUDWHG#VHQVLQJ#GHYLFH#ZLWK#D#FORVHG#VZLWFK#XQGHU#QRU0
PDO#FRQGLWLRQV1#&RQQHFWHG#EHWZHHQ#SLQV#40;#DQG#40</#WKLV#GHYLFH#ZLOO#VKXW#GRZQ#WKH#HQWLUH#XQLW#
ZKHQ#WKH#LQOHW#DLU#WHPSHUDWXUH#H[FHHGV#D#SUHVHW#SRLQW1

çïìïæ 6PRNHý'HWHFWRU

:KLOH#WKH#VPRNH#GHWHFWRU#LV#ORFDWHG#LQ#WKH#XQLW/#WKH#RSWLRQDO#VPRNH#GHWHFWRU#SRZHU#VXSSO\#LV#
ORFDWHG#LQ#WKH#HOHFWULF#SDQHO1#,W#FRQVWDQWO\#VDPSOHV#UHWXUQ#DLU#WKURXJK#D#WXEH1#1R#DGMXVWPHQWV#DUH#
UHTXLUHG1

çïìïå 5HPRWHý6KXWGRZQ

$#FRQQHFWLRQ#SRLQW#LV#SURYLGHG#IRU#UHPRWH#VKXWGRZQ#GHYLFHV#VXSSOLHG#E\#WKH#FXVWRPHU1#7KLV#WHUPL0
QDO#VWULS#LV#ORFDWHG#RQ#WKH#SULQWHG#FLUFXLW#ERDUG1#+7HUPLQDOV#7%407#DQG#7%408#DUH#ILWWHG#ZLWK#D#
MXPSHU#ZKHQ#QR#UHPRWH#VKXWGRZQ#GHYLFH#LV#LQVWDOOHG,1

$ :$51,1*
81,7ý&217$,16ý+$=$5'286ý(/(&75,&$/ý92/7$*(ïý
',6&211(&7ý32:(5ý6833/<ý%()25(ý:25.,1*ý:,7+,1ïý
/,1(ý6,'(ý2)ý)$&725<ý',6&211(&7ý5(0$,16ý(1(5*,=('ý
:+(1ý',6&211(&7ý,6ý2))ï



6\VWHPý7HVWLQJýDQGý0DLQWHQDQFHýýýýýýýýýýéê

çïë 0DLQWHQDQFH

çïëïì (OHFWULFý3DQHO

7KH#HOHFWULF#SDQHO#VKRXOG#EH#LQVSHFWHG#RQ#D#VHPL0DQQXDO#EDVLV#IRU#DQ\#ORRVH#HOHFWULFDO#FRQQHFWLRQV1

çïëïë )LOWHUV

([SHULHQFH#VKRZV#WKDW#ILOWHUV#DUH#XVXDOO\#WKH#PRVW#QHJOHFWHG#LWHP#LQ#DQ#HQYLURQPHQWDO#FRQWURO#
V\VWHP1#,Q#RUGHU#WR#PDLQWDLQ#HIILFLHQW#RSHUDWLRQ/#WKH\#VKRXOG#EH#FKHFNHG#PRQWKO\#DQG#FKDQJHG#DV#
UHTXLUHG1#$/:$<6#7851#32:(5#2))#%()25(#5(3/$&,1*#),/7(561

)LOWHUV#FDQ#EH#UHSODFHG#E\#HLWKHU#RSHQLQJ#WKH#KLQJHG#GRRU#RQ#WKH#UHWXUQ#DLU#ILOWHU#ER[#RU#E\#RSHQLQJ#
WKH#UHWXUQ#DLU#JULOOH#+JULOOH#YHUVLRQ#RQO\,1#5HSODFHPHQW#ILOWHUV#DUH#FRPPHUFLDOO\#DYDLODEOH#LQ#VHY0
HUDO#HIILFLHQFLHV/#UHIHU#WR#WKH#7HFKQLFDO#'DWD#0DQXDO#IRU#DSSURSULDWH#ILOWHU#VL]HV1

çïëïê 'LUHFWý'ULYHý%ORZHUý3DFNDJH

0RQWKO\#LQVSHFWLRQ#RI#WKH#EORZHU#SDFNDJH#LQFOXGH=#PRWRU#PRXQWV/#IDQ#EHDULQJV/#DQG#LPSHOOHUV1

)DQý,PSHOOHUVýDQGý0RWRUý%HDULQJVïý)DQ#LPSHOOHUV#VKRXOG#EH#WKRURXJKO\#LQVSHFWHG#DQG#DQ\#GHEULV#
UHPRYHG1#&KHFN#WR#VHH#LI#WKH\#DUH#WLJKWO\#PRXQWHG#RQ#WKH#IDQ#VKDIW#DQG#GR#QRW#UXE#DJDLQVW#WKH#IDQ#
KRXVLQJ#GXULQJ#URWDWLRQ1#$OWKRXJK#WKH#XQLW·V#PRWRU#EHDULQJV#DUH#SHUPDQHQWO\#VHDOHG#DQG#VHOI0
OXEULFDWLQJ/#WKH\#VKRXOG#EH#LQVSHFWHG#PRQWKO\#IRU#VLJQV#RI#ZHDU1

$LUý'LVWULEXWLRQïý6LQFH#DOO#XQLW#PRGHOV#DUH#GHVLJQHG#IRU#FRQVWDQW#YROXPH#DLU#GHOLYHU\/#DQ\#XQXVXDO#
UHVWULFWLRQV#ZLWKLQ#WKH#DLU#FLUFXLW#PXVW#EH#DYRLGHG1#1RWH#WKDW#KLJK#HIILFLHQF\#ILOWHUV#FDQ#UHGXFH#DLU#
SHUIRUPDQFH#DQG#HYDSRUDWRU#FDSDFLW\1

0RWRUý5HSODFHPHQWïý,I#WKH#HYDSRUDWRU#PRWRU#QHHGV#WR#EH#UHSODFHG/#ILUVW#UHPRYH#WKH#DLU#GLVWULEX0
WLRQ#SODWH#RQ#WKH#ERWWRP#RI#WKH#XQLW1#5HPRYLQJ#WKH#PRXQWLQJ#VFUHZV/#DOORZV#WKH#HQWLUH#EORZHU#
ZKHHO#DQG#PRWRU#WR#EH#OLIWHG#RXW1

çïëïé 5HIULJHUDWLRQý6\VWHP

(DFK#PRQWK#WKH#FRPSRQHQWV#RI#WKH#UHIULJHUDWLRQ#V\VWHP#VKRXOG#EH#LQVSHFWHG#IRU#SURSHU#IXQFWLRQ#
DQG#VLJQV#RI#ZHDU1#6LQFH#LQ#PRVW#FDVHV#HYLGHQFH#RI#PDOIXQFWLRQ#LV#SUHVHQW#SULRU#WR#FRPSRQHQW#IDLO0
XUH/#SHULRGLF#LQVSHFWLRQV#FDQ#EH#D#PDMRU#IDFWRU#LQ#WKH#SUHYHQWLRQ#RI#PRVW#V\VWHP#IDLOXUHV1#5HIULJHU0
DQW#OLQHV#PXVW#EH#SURSHUO\#VXSSRUWHG#DQG#QRW#DOORZHG#WR#YLEUDWH#DJDLQVW#FHLOLQJV/#IORRUV/#RU#WKH#
XQLW#IUDPH1#,QVSHFW#DOO#UHIULJHUDQW#OLQHV#HYHU\#VL[#PRQWKV#IRU#VLJQV#RI#ZHDU#DQG#SURSHU#VXSSRUW1#
,QVSHFW#WKH#FDSLOODU\#DQG#HTXDOL]HU#OLQHV#IURP#WKH#H[SDQVLRQ#YDOYH1

6XFWLRQý3UHVVXUHïý6XFWLRQ#SUHVVXUH#ZLOO#YDU\#ZLWK#ORDG#FRQGLWLRQV1#6XFWLRQ#SUHVVXUH#QRUPDOO\#
UDQJHV#IURP#8;#SVL#WR#:8#SVL#+738#N3D#WR#84:#N3D,1#

'LVFKDUJHý3UHVVXUHïý7KH#GLVFKDUJH#SUHVVXUH#ZLOO#YDU\#JUHDWO\#ZLWK#ORDG#DQG#DPELHQW#FRQGLWLRQV#
+7DEOH ìå,1#7KH#KLJK0SUHVVXUH#VZLWFK#ZLOO#VKXW#WKH#FRPSUHVVRU#GRZQ#DW#LWV#FXW0RXW#VHWWLQJ1

7KHUPRVWDWLFý([SDQVLRQý9DOYHïý7KH#WKHUPRVWDWLF#H[SDQVLRQ#YDOYH#NHHSV#WKH#HYDSRUDWRU#VXSSOLHG#
ZLWK#HQRXJK#UHIULJHUDQW#WR#VDWLVI\#ORDG#FRQGLWLRQV1#3URSHU#YDOYH#RSHUDWLRQ#FDQ#EH#GHWHUPLQHG#E\#
PHDVXULQJ#VXSHUKHDW#OHYHO1#,I#WRR#OLWWOH#UHIULJHUDQW#LV#EHLQJ#IHG#WR#WKH#HYDSRUDWRU/#WKHQ#WKH#VXSHU0
KHDW#ZLOO#EH#KLJK1#&RQYHUVHO\/#LI#WRR#PXFK#UHIULJHUDQW#LV#EHLQJ#VXSSOLHG/#WKHQ#WKH#VXSHUKHDW#ZLOO#EH#
ORZ1#7KH#FRUUHFW#VXSHUKHDW#VHWWLQJ#LV#EHWZHHQ#43#DQG#48�)#+819#DQG#;16�&,1

7DEOHýìå 7\SLFDOý'LVFKDUJHý3UHVVXUHV

6\VWHPý'HVLJQ
'LVFKDUJHý

3VLJ
3UHVVXUHý
õN3Dô

$LUý&RROHG ìåíðëæè õìëéëðìåäèô

:DWHUý&RROHGýçèýWRýåè�)ýZDWHUýõìåýWRý
ëäïé�&ô

ëííðëëè õìêåíðìèèíô

*O\FROý&RROHG ëìíðëæè õìééèðìåäèô

0D[LPXP êêí õëëæèô

+LJKý3UHVVXUHý&XWð2XW êçí õëéåíô



ééýýýýýýýýýý6\VWHPý7HVWLQJýDQGý0DLQWHQDQFH

$LUý&RROHGý&RQGHQVHUïý5HVWULFWHG#DLUIORZ#WKURXJK#WKH#FRQGHQVHU#FRLO#ZLOO#UHGXFH#WKH#RSHUDWLQJ#
HIILFLHQF\#RI#WKH#XQLW1#$GGLWLRQDOO\/#LW#FDQ#UHVXOW#LQ#KLJK#FRPSUHVVRU#KHDG#SUHVVXUH#DQG#ORVV#RI#FRRO0
LQJ1#8VLQJ#FRPSUHVVHG#DLU#RU#FRPPHUFLDO#FRLO#FOHDQHU/#FOHDQ#WKH#FRQGHQVHU#FRLO#RI#DOO#GHEULV#WKDW#
ZLOO#LQKLELW#DLUIORZ1#,Q#ZLQWHU/#GR#QRW#SHUPLW#VQRZ#WR#DFFXPXODWH#DURXQG#WKH#VLGH#RU#XQGHUQHDWK#
WKH#FRQGHQVHU1#$W#WKH#VDPH#WLPH#FKHFN#IRU#EHQW#RU#GDPDJHG#FRLO#ILQV#DQG#UHSDLU#DV#QHFHVVDU\1#
&KHFN#DOO#UHIULJHUDQW#OLQHV#DQG#FDSLOODULHV#IRU#YLEUDWLRQ#DQG#VXSSRUW#DV#QHFHVVDU\1#&DUHIXOO\#
LQVSHFW#DOO#UHIULJHUDQW#OLQHV#IRU#VLJQV#RI#RLO#OHDNV1

&RD[LDOý&RQGHQVHUVýõ:DWHUî*O\FROý&RROHGý&RQGHQVHUVýRQO\ôïý(DFK#ZDWHU#RU#JO\FRO0FRROHG#PRG0
XOH#KDV#D#FRD[LDO#FRQGHQVHU#FRQVLVWLQJ#RI#DQ#H[WHULRU#VWHHO#WXEH#DQG#DQ#LQWHULRU#FRSSHU#WXEH1#,I#WKH#
ZDWHU#VXSSO\#LV#FOHDQ/#FRD[LDO#FRQGHQVHUV#GR#QRW#QRUPDOO\#UHTXLUH#PDLQWHQDQFH#RU#UHSODFHPHQW1#
6KRXOG#\RXU#V\VWHP#EHJLQ#WR#RSHUDWH#DW#KLJK#KHDG#SUHVVXUH#ZLWK#UHGXFHG#FDSDFLW\/#DQG#DOO#RWKHU#
FDXVHV#KDYH#EHHQ#HOLPLQDWHG/#WKH#FRQGHQVHU#PD\#EH#REVWUXFWHG#RU#IRXOHG#DQG#VKRXOG#EH#FOHDQHG#RU#
UHSODFHG1#

5HJXODWLQJý9DOYHVïý7KH#ZDWHU#UHJXODWLQJ#YDOYH#DXWRPDWLFDOO\#UHJXODWH#WKH#DPRXQW#RI#IOXLG#QHFHV0
VDU\#WR#UHPRYH#WKH#KHDW#IURP#WKH#UHIULJHUDWLRQ#V\VWHP/#SHUPLWWLQJ#PRUH#IOXLG#WR#IORZ#ZKHQ#ORDG#
FRQGLWLRQV#DUH#KLJK#DQG#OHVV#IOXLG#WR#IORZ#ZKHQ#ORDG#FRQGLWLRQV#DUH#ORZ1#7KH#YDOYH#FRQVLVWV#RI#D#
EUDVV#ERG\/#EDODQFH#VSULQJ/#YDOYH#VHDW/#YDOYH#GLVF#KROGHUV/#FDSLOODU\#WXEH#WR#GLVFKDUJH#SUHVVXUH#DQG#
DGMXVWLQJ#VFUHZ1#

7KH#ZDWHU#UHJXODWLQJ#YDOYH#LV#GHVLJQHG#WR#EHJLQ#RSHQLQJ#DW#4;3#SVL#+4573#NSD,#DQG#EH#IXOO\#RSHQHG#
DW#573#SVL#+4988#NSD,1#7KH#YDOYH#LV#IDFWRU\#VHW#DQG#VKRXOG#QRW#QHHG#DGMXVWPHQW1#7KHUH#LV#VLJQLIL0
FDQW#GLIIHUHQFH#LQ#WKH#ZD\#VWDQGDUG#SUHVVXUH#DQG#KLJK#SUHVVXUH#YDOYHV#DUH#DGMXVWHG1#&RQVXOW#/LH0
EHUW#6HUYLFH1

*O\FROý6ROXWLRQý0DLQWHQDQFHïý,W#LV#GLIILFXOW#WR#HVWDEOLVK#D#VSHFLILF#VFKHGXOH#RI#LQKLELWRU#PDLQWH0
QDQFH#VLQFH#WKH#UDWH#RI#LQKLELWRU#GHSOHWLRQ#GHSHQGV#XSRQ#ORFDO#ZDWHU#FRQGLWLRQV1#$QDO\VLV#RI#ZDWHU#
VDPSOHV#DW#WLPH#RI#LQVWDOODWLRQ#DQG#HYHU\#VL[#+9,#PRQWKV#VKRXOG#KHOS#WR#HVWDEOLVK#D#SDWWHUQ#RI#
GHSOHWLRQ1#$#YLVXDO#LQVSHFWLRQ#RI#WKH#VROXWLRQ#DQG#ILOWHU#UHVLGXH#LV#RIWHQ#KHOSIXO#LQ#MXGJLQJ#ZKHWKHU#
RU#QRW#DFWLYH#FRUURVLRQ#LV#RFFXUULQJ1#7KH#FRPSOH[LW\#RI#SUREOHPV#FDXVHG#E\#ZDWHU#UHTXLUHV#H[SHUW#
DGYLFH#IURP#D#ZDWHU#WUHDWPHQW#VSHFLDOLVW#SOXV#D#UHJXODU#PDLQWHQDQFH#SURJUDP#VFKHGXOH1#,W#LV#
LPSRUWDQW#WR#QRWH#WKDW#LPSURSHU#XVH#RI#ZDWHU#WUHDWPHQW#FKHPLFDOV#FDQ#FDXVH#PRUH#VHYHUH#SURE0
OHPV#WKDQ#VLPSO\#XVLQJ#QRQH1

3URSHU#LQKLELWRU#PDLQWHQDQFH#PXVW#EH#SHUIRUPHG#LQ#RUGHU#WR#SUHYHQW#FRUURVLRQ#RI#WKH#JO\FRO#V\V0
WHP1

&RQVXOW#\RXU#JO\FRO#PDQXIDFWXUHU#IRU#SURSHU#WHVWLQJ#DQG#PDLQWHQDQFH#SURFHGXUHV1#'R#QRW#PL[#
SURGXFWV#IURP#GLIIHUHQW#PDQXIDFWXUHUV1

+RWý*DVý%\SDVVýõ2SWLRQDOôïý2SHUDWLRQãý:KHQ#DSSO\LQJ#KRW#JDV#E\SDVV#ZLWK#VSOLW#V\VWHP#FRQGHQV0
LQJ#XQLWV/#E\SDVVLQJ#GLVFKDUJH#JDV#WR#WKH#FRPSUHVVRU#VXFWLRQ#OLQH#RIIHUV#PRUH#IOH[LELOLW\#WKDQ#FRQ0
YHQWLRQDO#KRW#JDV#E\SDVV#WR#WKH#HYDSRUDWRU#XQLW1

7KH#KRW#JDV#E\SDVV#YDOYH#LV#LQVWDOOHG#EHWZHHQ#WKH#FRPSUHVVRU#GLVFKDUJH#SLSLQJ#DQG#VXFWLRQ#SLSLQJ/#
E\SDVVLQJ#WKH#FRQGHQVHU#DQG#HYDSRUDWRU#FRLOV1#7KH#GLVFKDUJH#JDV#PL[HV#ZLWK#WKH#VXFWLRQ#JDV/#UDLV0
LQJ#WKH#VXFWLRQ#WHPSHUDWXUH#DQG#SUHVVXUH#DQG#GHFUHDVLQJ#WKH#PDVV#IORZ#WKURXJK#WKH#HYDSRUDWRU1#
7KH#KLJKHU#VXFWLRQ#WHPSHUDWXUHV#FRXOG#FDXVH#FRPSUHVVRU#RYHUKHDWLQJ/#WKHUHIRUH#D#VHSDUDWH#OLTXLG#
TXHQFKLQJ#YDOYH#LV#SURYLGHG#WR#PL[#UHIULJHUDQW#IURP#WKH#V\VWHP#OLTXLG#OLQH#ZLWK#WKH#GLVFKDUJH#JDV#
EHIRUH#PL[LQJ#ZLWK#WKH#VXFWLRQ#JDV#HQWHULQJ#WKH#FRPSUHVVRU1

'XULQJ#QRUPDO#RSHUDWLRQ/#ZKHQ#WKH#HYDSRUDWRU#LV#XQGHU#IXOO#ORDG#WKH#KRW#JDV#E\SDVV#HTXDOL]HU#
SUHVVXUH#ZLOO#UHPDLQ#KLJK#HQRXJK#WR#NHHS#WKH#YDOYH#SRUW#FORVHG1#,I#WKH#HYDSRUDWRU#ORDG#GHFUHDVHV/#
WKH#HYDSRUDWRU#WHPSHUDWXUH#DQG#SUHVVXUH#ZLOO#GURS1#:KHQ#WKH#VXFWLRQ#SUHVVXUH#UHGXFHV#EHORZ#WKH#
KRW#JDV#E\SDVV#YDOYH#VHWWLQJ#WKH#KRW#JDV#E\SDVV#YDOYH#RSHQV#GLYHUWLQJ#VRPH#RI#WKH#UHIULJHUDQW#IORZ#
EDFN#WR#WKH#FRPSUHVVRU#VXFWLRQ1#7KH#OLTXLG#TXHQFKLQJ#YDOYH#EXOE#VHQVHV#WKLV#LQFUHDVHG#VXSHUKHDW#
DQG#RSHQV/#DOORZLQJ#OLTXLG#UHIULJHUDQW#WR#PL[#ZLWK#WKH#GLVFKDUJH#JDV/#GHVXSHUKHDWLQJ#LW1

3URSHU#PL[LQJ#RI#WKH#WKUHH#UHIULJHUDQW#SDWKV#HQVXUHV#VWDEOH#RSHUDWLRQ#DQG#V\VWHP#SHUIRUPDQFH1#
7KH#OLTXLG#TXHQFKLQJ#YDOYH#EXOE#PXVW#EH#ORFDWHG#GRZQVWHDP#RI#DOO#WKHVH#FRQQHFWLRQV#WR#FRQWURO#
VXSHUKHDW#DW#WKH#FRPSUHVVRU#LQOHW1#6XSHUKHDW#VHWWLQJV#IRU#WKH#OLTXLG#TXHQFKLQJ#YDOYH#DUH#FKRVHQ#WR#
PDLQWDLQ#FRQVLVWHQF\#ZLWK#WKH#V\VWHP#H[SDQVLRQ#YDOYH1#'XULQJ#KRW#JDV#E\SDVV#RSHUDWLRQ#KLJKHU#



6\VWHPý7HVWLQJýDQGý0DLQWHQDQFHýýýýýýýýýýéè

VXSHUKHDWV/#83093°)#+4<#WR#48°&,/#PD\#EH#REVHUYHG#DW#WKH#FRPSUHVVRU1#7KH#OLTXLG#TXHQFKLQJ#YDOYH#
LV#LQWHUQDOO\#HTXDOL]HG#DQG#VXSHUKHDW#LV#QRW#DGMXVWDEOH1

$GMXVWPHQWã

41 ,QVWDOO#WKH#VXFWLRQ#DQG#GLVFKDUJH#SUHVVXUH#JDXJH1
51 $GMXVW#WHPSHUDWXUH#VHWSRLQW#WR#FDOO#IRU#FRROLQJ#VR#WKDW#WKH#UHIULJHUDWLRQ#FRPSUHVVRU#ZLOO#UXQ#

FRQWLQXRXVO\1
61 5HPRYH#WKH#723#DGMXVWLQJ#QXW#IURP#WKH#YDOYH1
71 ,QVHUW#DQ#$OOHQ#ZUHQFK#LQ#WKH#EUDVV#KROH#DW#WRS#RI#YDOYH#LQ#DGMXVWLQJ#SRUW/#DQG#WXUQ#

&/2&.:,6(#LI#D#KLJKHU#HYDSRUDWRU#WHPSHUDWXUH#LV#UHTXLUHG1#$GMXVW#QR#PRUH#WKDQ#427#WXUQ#DW#
D#WLPH1#/HW#WKH#V\VWHP#VWDELOL]H#IRU#48#PLQXWHV#EHIRUH#GHWHUPLQLQJ#LI#DGGLWLRQDO#DGMXVWPHQW#
DUH#QHFHVVDU\1

81 $IWHU#REWDLQLQJ#WKH#VXFWLRQ#SUHVVXUH#UHTXLUHG/#UHLQVWDOO#FDS#WLJKWO\#PDNLQJ#VXUH#WKHUH#DUH#QR#
OHDNV1

91 /HW#WKH#HYDSRUDWRU#RSHUDWH#IRU#DSSUR[LPDWHO\#43#WR#48#PLQXWHV#WR#PDNH#VXUH#WKH#VXFWLRQ#
SUHVVXUH#LV#ZLWKLQ#WKH#UDQJH#GHVLUHG1

:1 7KHUH#PD\#EH#D#IOXFWXDWLRQ#RI#DSSUR[LPDWHO\#6#WR#9#36,*#+54#WR#74#N3D,#RQ#WKH#HYDSRUDWRU#GXH#
WR#WKH#GLIIHUHQWLDO#RQ#WKH#KRW#JDV#E\SDVV1

;1 5HWXUQ#WHPSHUDWXUH#VHWSRLQW#WR#WKH#GHVLUHG#VHWWLQJ1

)LJXUHýìç +RWý*DVý%\SDVV

çïê 5HSODFHPHQWý3URFHGXUHV

&RPSUHVVRUý5HSODFHPHQWïý,QIUHTXHQWO\#D#IDXOW#LQ#WKH#PRWRU#LQVXODWLRQ#PD\#UHVXOW#LQ#D#PRWRU#
EXUQRXW#+LI#V\VWHP#LV#SURSHUO\#LQVWDOOHG/#PRWRU#EXUQRXW#UDUHO\#RFFXUV,1#3ULPDULO\#WKLV#W\SH#RI#IDLO0
XUH#LV#GXH#WR#PHFKDQLFDO#RU#OXEULFDWLRQ#SUREOHPV/#ZKHUH#WKH#EXUQRXW#LV#D#VHFRQGDU\#FRQVHTXHQFH1

(DUO\#GHWHFWLRQ#FDQ#SUHYHQW#D#ODUJH#SHUFHQWDJH#RI#WKH#SUREOHPV#WKDW#FDQ#FDXVH#FRPSUHVVRU#IDLO0
XUHV1#3HULRGLF#PDLQWHQDQFH#LQVSHFWLRQV#E\#DOHUW#VHUYLFH#SHUVRQQHO#+L1H1/#LGHQWLILFDWLRQ#RI#DEQRUPDO#
RSHUDWLRQ,#FDQ#EH#D#PDMRU#IDFWRU#LQ#UHGXFLQJ#PDLQWHQDQFH#FRVWV1#,W#LV#HDVLHU#DQG#PRUH#FRVW0HIIHFWLYH#
WR#LPSOHPHQW#WKH#QHFHVVDU\#SUHYHQWDWLYH#VWHSV#WKDW#HQVXUH#SURSHU#V\VWHP#RSHUDWLRQ>#UDWKHU#WKDQ#



éçýýýýýýýýýý6\VWHPý7HVWLQJýDQGý0DLQWHQDQFH

LJQRUH#D#SUREOHP#XQWLO#LW#UHVXOWV#LQ#FRPSUHVVRU#IDLOXUH#DQG#FRVWO\#UHSODFHPHQW1#:KHQ#WURXEOH0
VKRRWLQJ#D#FRPSUHVVRU#SUREOHP/#FKHFN#DOO#HOHFWULFDO#FRPSRQHQWV#IRU#SURSHU#RSHUDWLRQ=

� &KHFN#DOO#IXVHV#DQG#FLUFXLW#EUHDNHUV1
� &KHFN#SUHVVXUH#VZLWFK#RSHUDWLRQ1
� ,I#D#FRPSUHVVRU#IDLOXUH#KDV#RFFXUUHG/#GHWHUPLQH#ZKHWKHU#LWV#FDXVH#LV#DQ#HOHFWULFDO#RU#PHFKDQL0
FDO#SUREOHP1

0HFKDQLFDOý)DLOXUHïý,I#\RX#KDYH#GHWHUPLQHG#WKDW#D#PHFKDQLFDO#IDLOXUH#KDV#RFFXUUHG/#WKH#FRPSUHV0
VRU#PXVW#EH#UHSODFHG1#,I#D#EXUQRXW#RFFXUV/#FRUUHFW#WKH#SUREOHP#DQG#FOHDQ#WKH#V\VWHP1#,W#LV#LPSRU0
WDQW#WR#QRWH#WKDW#VXFFHVVLYH#EXUQRXWV#2)#7+(#6$0(#6<67(0#DUH#XVXDOO\#FDXVHG#E\#LPSURSHU#
FOHDQLQJ1#,I#D#VHYHUH#EXUQRXW#KDV#RFFXUUHG/#WKH#RLO#ZLOO#EH#EODFN#DQG#DFLGLF1

(OHFWULFDOý)DLOXUHïý,Q#WKH#HYHQW#RI#DQ#HOHFWULFDO#IDLOXUH#DQG#VXEVHTXHQW#EXUQRXW#RI#WKH#UHIULJHUDWLRQ#
FRPSUHVVRU#PRWRU/#SURSHU#SURFHGXUHV#PXVW#EH#IROORZHG#WR#WKRURXJKO\#UHPRYH#DQ\#DFLGV#WKDW#ZRXOG#
FDXVH#D#IXWXUH#IDLOXUH1ý7KHUH#DUH#WZR#NLWV#WKDW#FDQ#EH#XVHG#ZLWK#D#FRPSOHWH#FRPSUHVVRU#EXUQRXW#0#
6SRUODQ#6\VWHP#&OHDQHU#DQG#$OFR#'UL0.OHHQHU1#)ROORZ#WKH#PDQXIDFWXUHU*V#SURFHGXUH1#'$0$*(#
72#$#5(3/$&(0(17#&2035(6625#'8(#72#,03523(5#6<67(0#&/($1,1*#&2167,0
787(6#$%86(#81'(5#7+(#7(506#2)#7+(#:$55$17</#7+(5(%<#92,',1*#7+(#:$50
5$17<1#

5HSODFHPHQW#FRPSUHVVRUV#DUH#DYDLODEOH#IURP#\RXU#/LHEHUW#VXSSOLHU#DQG#ZLOO#EH#VKLSSHG#WR#WKH#MRE#
VLWH#LQ#D#UHXVDEOH#FUDWH#+DV#UHTXLUHG#E\#WKH#VHUYLFH#FRQWUDFWRU,1#,I#WKH#FRPSUHVVRU#LV#XQGHU#ZDU0
UDQW\/#LW#PXVW#EH#UHWXUQHG#WR#/LHEHUW/#LQ#RUGHU#WR#UHFHLYH#SURSHU#ZDUUDQW\#FUHGLW1#,W#VKRXOG#EH#
UHWXUQHG#LQ#WKH#VDPH#FRQWDLQHU#LW#ZDV#VKLSSHG#LQ1#7KH#SRVVLEOH#FDXVH+V,#RU#FRQGLWLRQ+V,#RI#WKH#GDP0
DJH#VKRXOG#EH#OHJLEO\#UHFRUGHG#RQ#WKH#SURYLGHG#UHWXUQ#WDJ1#

3URSHU#SURFHGXUHV#WR#UHPRYH#DQG#UHSODFH#WKH#IDLOHG#FRPSUHVVRU#DUH=

41 'LVFRQQHFW#SRZHU
51 $WWDFK#VXFWLRQ#DQG#GLVFKDUJH#JDXJHV#WR#DFFHVV#ILWWLQJV1
61 5HFRYHU#UHIULJHUDQW#XVLQJ#VWDQGDUG#UHFRYHU\#SURFHGXUHV#DQG#HTXLSPHQW1#8VH#D#ILOWHU0GULHU#

ZKHQ#FKDUJLQJ#WKH#V\VWHP#ZLWK#UHFRYHUHG#UHIULJHUDQW1#

71 5HPRYH#IDLOHG#FRPSUHVVRU1
81 ,QVWDOO#UHSODFHPHQW#FRPSUHVVRU#DQG#PDNH#DOO#FRQQHFWLRQV1#3UHVVXUL]H#DQG#OHDN#WHVW#WKH#V\VWHP#

DW#DSSUR[LPDWHO\#483#36,*#+4367N3D,#SUHVVXUH1
91 )ROORZ#PDQXIDFWXUHU*V#LQVWUXFWLRQV#IRU#FOHDQ#RXW#NLWV1
:1 (YDFXDWH#WKH#V\VWHP#WZLFH#WR#4833#PLFURQV/#DQG#WKH#WKLUG#WLPH#WR#833#PLFURQV1#%UHDN#WKH#

YDFXXP#HDFK#WLPH#ZLWK#FOHDQ/#GU\#UHIULJHUDQW#WR#5#36,*#+461;#N3D,1
;1 &KDUJH#WKH#V\VWHP#ZLWK#UHIULJHUDQW#+5055,#EDVHG#RQ#UHTXLUHPHQWV#RI#WKH#HYDSRUDWRU/#

FRQGHQVLQJ#XQLW/#DQG#OLQHV1#5HIHU#WR#WKH#LQVWDOODWLRQ#PDQXDO#RU#WKH#XQLW#QDPHSODWH1
<1 $SSO\#SRZHU#DQG#RSHUDWH#WKH#V\VWHP1#&KHFN#IRU#SURSHU#RSHUDWLRQ1#5HIHU#WR#7DEOH ìåýðý7\SLFDOý

'LVFKDUJHý3UHVVXUHV#IRU#GLVFKDUJH#SUHVVXUH1

$ &$87,21
$YRLGýWRXFKLQJýRUýFRQWDFWLQJýWKHýJDVýDQGýRLOVýZLWKýH[SRVHGýVNLQïý
6HYHUHýEXUQVýZLOOýUHVXOWïý8VHýORQJýUXEEHUýJORYHVýLQýKDQGOLQJý
FRQWDPLQDWHGýSDUWVï

$ &$87,21
'RýQRWýORRVHQýDQ\ýUHIULJHUDWLRQýRUýHOHFWULFDOýFRQQHFWLRQVýEHIRUHý
UHOLHYLQJýSUHVVXUHï

127(
5HOHDVHýRIýUHIULJHUDQWýWRýWKHýDWPRVSKHUHýLVýKDUPIXOýWRýWKHýHQYLURQPHQWýDQGý
XQODZIXOïý5HIULJHUDQWýPXVWýEHýUHF\FOHGýRUýGLVFDUGHGýLQýDFFRUGDQFHýZLWKý
IHGHUDOñýVWDWHýDQGýORFDOýUHJXODWLRQVï
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çïêïì 6WHDPý*HQHUDWLQJý+XPLGLILHUð2SHUDWLRQý3URFHGXUHV

6WHDP#JHQHUDWLQJ#KXPLGLILHUV#RSHUDWH#HIILFLHQWO\#RYHU#D#ZLGH#UDQJH#RI#ZDWHU#TXDOLW\#FRQGLWLRQV#
DQG#DXWRPDWLFDOO\#DGMXVW#WR#FKDQJHV#LQ#WKH#FRQGXFWLYLW\#RI#ZDWHU1#7KH#V\VWHP#ZLOO#DXWRPDWLFDOO\#
GUDLQ#DQG#UHILOO#WR#PDLQWDLQ#DQ#DPSHUDJH#VHW#SRLQW#DQG#DOHUW#WKH#RSHUDWRU#ZKHQ#WKH#KXPLGLILHU#
FDQLVWHU#QHHGV#WR#EH#UHSODFHG1#

7KH#KXPLGLILHU#5812'5$,1#VZLWFK#LV#ORFDWHG#LQ#WKH#KXPLGLILHU#DVVHPEO\1#7KLV#VZLWFK#VKRXOG#EH#
LQ#WKH#581#SRVLWLRQ#ZKHQ#WKH#KXPLGLILHU#LV#LQ#QRUPDO#RSHUDWLRQ/#DQG#LQ#WKH#'5$,1#SRVLWLRQ#ZKHQ#
D#PDQXDO#GUDLQ#VHTXHQFH#LV#UHTXLUHG1#7KH#HOHFWURQLF#FRQWURO#ERDUG#IRU#WKH#KXPLGLILHU#LV#DOVR#
ORFDWHG#LQ#WKH#KXPLGLILHU#DVVHPEO\1#:KHQ#WKH#XQLW#LV#HQHUJL]HG/#SRZHU#LV#DYDLODEOH#WR#KXPLGLILHU1#
2SHUDWLRQV#LQYROYHV#WKH#IROORZLQJ#VWHSV=

41 'XULQJ#VWDUW0XS/#ZKHQ#WKH#KXPLGLW\#FRQWURO#FDOOV#IRU#KXPLGLILFDWLRQ/#WKH#ILOO#YDOYH#ZLOO#RSHQ/#
DOORZLQJ#ZDWHU#WR#HQWHU#WKH#FDQLVWHU1#:KHQ#WKH#ZDWHU#OHYHO#UHDFKHV#WKH#HOHFWURGHV/#FXUUHQW#
IORZV#DQG#WKH#ZDWHU#ZLOO#EHJLQ#WR#ZDUP1#7KH#FDQLVWHU#ILOOV#XQWLO#WKH#DPSHUDJH#UHDFKHV#WKH#VHW#
SRLQW#DQG#WKH#ILOO#YDOYH#FORVHV1#$V#WKH#ZDWHU#ZDUPV/#LWV#FRQGXFWLYLW\#LQFUHDVHV#DQG#WKH#FXUUHQW#
IORZ/#LQ#WXUQ/#ULVHV1#,I#WKH#DPSHUDJH#UHDFKHV#448(#RI#WKH#QRUPDO#RSHUDWLQJ#DPSHUDJH/#WKH#
GUDLQ#YDOYH#RSHQV#DQG#IOXVKHV#VRPH#RI#WKH#ZDWHU#RXW#RI#WKH#FDQLVWHU1#7KLV#UHGXFHV#HOHFWURGH#
FRQWDFW#ZLWK#WKH#ZDWHU#DQG#ORZHUV#WKH#FXUUHQW#IORZ#WR#WKH#DPSHUDJH#VHW#SRLQW1#%RLOLQJ#VRRQ#
FRPPHQFHV#DQG#WKH#FDQLVWHU#RSHUDWHV#QRUPDOO\1

51 ,I#WKH#FRQGXFWLYLW\#RI#WKH#ZDWHU#LV#ORZ/#WKH#FDQLVWHU#ILOOV#DQG#WKH#ZDWHU#OHYHO#UHDFKHV#WKH#
FDQLVWHU#IXOO#HOHFWURGH#EHIRUH#WKH#DPSHUDJH#VHW#SRLQW#LV#UHDFKHG1#7KH#KXPLGLILHU#VWRSV#ILOOLQJ#WR#
SUHYHQW#RYHUIORZ1#%RLOLQJ#VKRXOG#FRPPHQFH#LQ#WLPH1#$V#ZDWHU#LV#ERLOHG#RII/#WKH#PLQHUDO#
FRQFHQWUDWLRQ#LQ#WKH#FDQLVWHU#LQFUHDVHV#DQG#FXUUHQW#IORZ#DOVR#LQFUHDVHV1#7KH#FDQLVWHU#
HYHQWXDOO\#UHDFKHV#IXOO#RXWSXW#DQG#JRHV#WR#QRUPDO#RSHUDWLRQ1#1R#GUDLQ#LV#SHUPLWWHG#XQWLO#WKHQ1

61 :KHQ#IXOO#RXWSXW#LV#UHDFKHG#WKH#FLUFXLW#ERDUG#VWDUWV#D#WLPH#F\FOH#ZKLFK#LV#IDFWRU\#VHW#DW#93#
VHFRQGV1#'XULQJ#WKLV#UHSHDWLQJ#WLPH#F\FOH/#WKH#ILOO#YDOYH#ZLOO#RSHQ#SHULRGLFDOO\#WR#UHSOHQLVK#WKH#
ZDWHU#EHLQJ#ERLOHG#RII#DQG#PDLQWDLQ#D#%VWHDG\#VWDWH%#RXWSXW#DW#WKH#VHW#SRLQW1#7KH#DPSHUDJH#
YDULDQFH#ZLOO#GHSHQG#RQ#WKH#FRQGXFWLYLW\#RI#WKH#ZDWHU1

71 $IWHU#D#SHULRG#RI#WLPH/#WKH#PLQHUDO#FRQFHQWUDWLRQ#LQ#WKH#FDQLVWHU#EHFRPHV#WRR#KLJK1#:KHQ#WKLV#
RFFXUV/#WKH#ZDWHU#ERLOV#WRR#TXLFNO\1#$V#WKH#ZDWHU#TXLFNO\#ERLOV#RII#DQG#OHVV#RI#WKH#HOHFWURGH#LV#
H[SRVHG/#WKH#FXUUHQW#IORZ#GHFUHDVHV1#:KHQ#WKH#FXUUHQW#FURVVHV#WKH#ORZ#WKUHVKROG#SRLQW#+IDFWRU\#
VHW#DW#;8(,#EHIRUH#WKH#HQG#RI#WKH#WLPH#F\FOH/#WKH#GUDLQ#YDOYH#RSHQV/#GUDLQLQJ#WKH#PLQHUDO#ODGHQ#
ZDWHU#RXW#DQG#UHSODFLQJ#LW#ZLWK#IUHVK#ZDWHU1#7KLV#ORZHUV#WKH#PLQHUDO#FRQFHQWUDWLRQ#DQG#
UHWXUQV#WKH#FDQLVWHU#WR#%VWHDG\#VWDWH%#RSHUDWLRQ#DQG#SURORQJV#FDQLVWHU#OLIH1#7KH#IUHTXHQF\#RI#
GUDLQV#GHSHQGV#RQ#ZDWHU#FRQGXFWLYLW\1

81 2YHU#D#SHULRG#RI#WLPH/#WKH#HOHFWURGH#VXUIDFH#ZLOO#EHFRPH#FRDWHG#ZLWK#D#OD\HU#RI#LQVXODWLQJ#
PDWHULDO/#ZKLFK#FDXVHV#D#GURS#LQ#FXUUHQW#IORZ1#$V#WKLV#KDSSHQV/#WKH#ZDWHU#OHYHO#LQ#WKH#FDQLVWHU#
ZLOO#VORZO\#ULVH#H[SRVLQJ#QHZ#HOHFWURGH#VXUIDFH#WR#WKH#ZDWHU#WR#PDLQWDLQ#QRUPDO#RXWSXW1#
(YHQWXDOO\/#WKH#VWHDG\#VWDWH#ZDWHU#OHYHO#ZLOO#UHDFK#WKH#FDQLVWHU#IXOO#HOHFWURGH#DQG#LQGLFDWH#VR#
E\#DFWLYDWLQJ#WKH#FDQLVWHU#IXOO#DODUP1#$W#WKLV#SRLQW/#DOO#RI#HOHFWURGH#VXUIDFH#KDV#EHHQ#XVHG#XS#
DQG#WKH#FDQLVWHU#VKRXOG#EH#UHSODFHG1

91 $IWHU#WKH#HQWLUH#HOHFWURGH#VXUIDFH#KDV#EHHQ#FRDWHG/#WKH#RXWSXW#ZLOO#VORZO\#GHFUHDVH1#7KLV#DOORZV#
IRU#PDLQWHQDQFH#VFKHGXOLQJ1#'XULQJ#WKHVH#ODVW#KRXUV#RI#HOHFWURGH#OLIH/#WKH#PLQHUDO#
FRQFHQWUDWLRQ#FDQ#LQFUHDVH#DQG#DUFLQJ#FDQ#RFFXU1#,I#WKH#HOHFWURGHV#VWDUW#WR#DUF/#WXUQ#RII#WKH#
KXPLGLILHU#LPPHGLDWHO\#DQG#UHSODFH#WKH#FDQLVWHU#ZLWK#WKH#LGHQWLFDO#SDUW1

5HSODFLQJýWKHýKXPLGLILHUýFDQLVWHU

7KH#SURSHU#SURFHGXUH#WR#UHSODFH#WKH#KXPLGLILHU#FDQLVWHU#LV=

41 7XUQ#RII#WKH#KXPLGLILHU#E\#ORZHULQJ#WKH#KXPLGLW\#VHW#SRLQW#EHORZ#WKH#DPELHQW#KXPLGLW\#OHYHO1#
5HFRUG#WKH#RULJLQDO#VHW#SRLQW1

51 3ODFH#WKH#5812'5$,1#VZLWFK#LQ#WKH#'5$,1#SRVLWLRQ#WR#GUDLQ#WKH#ZDWHU#IURP#WKH#FDQLVWHU1
61 5HWXUQ#WKH#5812'5$,1#VZLWFK#WR#WKH#581#SRVLWLRQ#DIWHU#WKH#FDQLVWHU#KDV#GUDLQHG1
71 7XUQ#2))#WKH#SRZHU#DW#WKH#PDLQ#XQLW1
81 5HPRYH#WKH#FRYHU#IURP#WKH#KXPLGLILHU#FDELQHW1
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GHSRVLWV

BBB#51 &KHFN#FRQGLWLRQ#RI#HOHFWURGHV

BBB#61 $OO#KRVHV#DQG#ILWWLQJV#WLJKW

BBB#71 &KHFN#ZDWHU#PDNH0XS#YDOYH#IRU#
OHDNV

&RPSUHVVRUý6HFWLRQ
BBB#41 6LJQV#RI#RLO#OHDNV

BBB#51 9LEUDWLRQ#LVRODWLRQ

$LUý&RROHGý&RQGHQVLQJý8QLWýõLIý
DSSOLFDEOHô
BBB#41 &RQGHQVHU#FRLO#FOHDQ

BBB#51 0RWRU#PRXQW#WLJKW

BBB#61 %HDULQJV#LQ#JRRG#FRQGLWLRQ

BBB#71 5HIULJHUDQW#OLQHV#SURSHUO\#
VXSSRUWHG

:DWHUýRUý*O\FROý&RROHGý&RQGHQVLQJ

BBB#41 :DWHU#YDOYH#DGMXVWPHQW

BBB#51 :DWHU#IORZ

BBB#61 :DWHU#OHDNV

(OHFWULFý3DQHO

BBB#41 &KHFN#HOHFWULFDO#FRQQHFWLRQV

BBB#51 2SHUDWLRQDO#VHTXHQFH

5HIULJHUDWLRQý&\FOH
BBB#41 6XFWLRQ#SUHVVXUH

BBB#51 +HDG#SUHVVXUH

BBB#61 6XSHUKHDW

BBB#71 (YDSRUDWRU#FRLO#FOHDQ

BBB#81 ,QVXODWLRQ#LQWDFW

)ORRGý%DFNý+HDGý3UHVVXUHý&RQWUROýõLIý
DSSOLFDEOHô

BBB#41 &KHFN#5HIULJHUDQW#OHYHO

*O\FROý3XPSýõLIýDSSOLFDEOHô

BBB#41 *O\FRO#OHDNV

BBB#51 3XPS#RSHUDWLRQ

BBB#61 *O\FRO#VROXWLRQ

BBB#71 S+#OHYHO



èíýýýýýýýýýý7URXEOHVKRRWLQJ

åïí 7528%/(6+227,1*

$ :$51,1*
+$=$5'286ý92/7$*(ý:,//ý%(ý35(6(17ý$7ý(9$325$725ñý
&21'(16(5ñý5(+($7ñý$1'ý+80,',),(5ñý(9(1ý:,7+ý7+(ý
81,7ý7851('ý2))ý$7ý7+(ý&21752/ý3$1(/ïý:,7+ý32:(5ý
$1'ý&21752/6ý(1(5*,=('ñý81,7ý&28/'ý%(*,1ý
23(5$7,1*ý$8720$7,&$//<ý$7ý$1<ý7,0(ïý72ý,62/$7(ý
81,7ý)25ý0$,17(1$1&(ñý7851ý2))ý32:(5ý$7ý
',6&211(&7ý6:,7&+ïý7851ý2))ý32:(5ý72ý81,7ý$7ý
',6&211(&7ý6:,7&+ñý81/(66ý<28ý$5(ý3(5)250,1*ý
7(676ý7$+7ý5(48,5(ý32:(5ï

7DEOHýëí 7URXEOHVKRRWLQJ

6\PSWRP 3RVVLEOHý&DXVHV &KHFNýRUý5HPHG\

8QLWýZLOOýQRWýVWDUW 1RýSRZHUýWRýXQLW &KHFNýYROWDJHýDWýLQSXWýWHUPLQDOýEORFNï

&RQWUROýYROWDJHýFLUFXLWýEUHDNHUýõDWý
WUDQVIRUPHUôýRSHQ

/RFDWHýVKRUWýDQGýUHVHWýFLUFXLWýEUHDNHUï

)ORDWýVZLWFKýUHOD\ýKDVýFORVHGýGXHýWRý
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MXPSHUýRUý1î&ýFRQWDFWïý&KHFNýSLQVýìð
åýDQGýìðäýIRUýMXPSHUñýRUý1î&ýILUHVWDWý
FRQWDFWïý&KHFNýSLQVýèðéýDQGýèðèýIRUý
MXPSHUýRUý1î&ýVPRNHýGHWHFWRUý
FRQWDFWï

1RýFRROLQJ û&RROLQJûýLVýQRWýGLVSOD\HGýDWýWKHý
FRQWUROýSDQHOï

$GMXVWý7(03ýFRQWUROýVHWýSRLQWýDQGý
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FRQWUROýERDUGýWRýZDOOER[ïý5HSODFHý
WHPSHUDWXUHîKXPLGLW\ýFLUFXLWýERDUGý
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&RQWLQXRXVý&RROLQJ
'HKXPLGLILFDWLRQý
+XPLGLILFDWLRQ

6KRUWHGýZLULQJýRUýIDLOHGýFRQWUROýERDUG &KHFNýZLULQJýDQGîRUýUHSODFHýFRQWUROý
ERDUGï

7DEOHýëí 7URXEOHVKRRWLQJ

6\PSWRP 3RVVLEOHý&DXVHV &KHFNýRUý5HPHG\





Ensuring The High Availability
0f Mission-Critical Data And Applications.

Emerson Network Power, the global leader in enabling business-critical
continuity, ensures network resiliency and adaptability through
a family of technologies—including Liebert power and cooling
technologies—that protect and support business-critical systems.
Liebert solutions employ an adaptive architecture that responds
to changes in criticality, density and capacity. Enterprises benefit
from greater IT system availability, operational flexibility and
reduced capital equipment and operating costs.

While every precaution has been taken to ensure the accuracy
and completeness of this literature, Liebert Corporation assumes no
responsibility and disclaims all liability for damages resulting from use of
this information or for any errors or omissions.
© 2007 Liebert Corporation
All rights reserved throughout the world. Specifications subject to change
without notice.
® Liebert and the Liebert logo are registered trademarks of Liebert
Corporation. All names referred to are trademarks
or registered trademarks of their respective owners.

Technical Support / Service
Web Site

www.liebert.com
Monitoring

800-222-5877
monitoring@emersonnetworkpower.com

Outside the US: 614-841-6755
Single-Phase UPS

800-222-5877
upstech@emersonnetworkpower.com

Outside the US: 614-841-6755
Three-Phase UPS

800-543-2378
powertech@emersonnetworkpower.com

Environmental Systems
800-543-2778

Outside the United States
614-888-0246

Locations
United States

1050 Dearborn Drive
P.O. Box 29186

Columbus, OH 43229
Europe

Via Leonardo Da Vinci 8
Zona Industriale Tognana

35028 Piove Di Sacco (PD) Italy
+39 049 9719 111

Fax: +39 049 5841 257
Asia

7/F, Dah Sing Financial Centre
108 Gloucester Road, Wanchai

Hong Kong
852 2572220

Fax: 852 28029250

EmersonNetworkPower.com
Emerson Network Power. 
The global leader in enabling Business-Critical Continuity.

Business-Critical Continuity, Emerson Network Power and the Emerson Network Power logo are trademarks and service marks of Emerson Electric Co.

©2007 Emerson Electric Co.

Monitoring

AC Power
Connectivity

DC Power

Embedded Computing
Embedded Power Power Switching & Controls

Precision Cooling

Services
Racks & Integrated CabinetsOutside Plant

Surge Protection

SL-10530_REV02_02-07

DATA CENTER SOLUTIONS

For More Information:
(866) 787-3271
Sales@PTSdcs.com


	Mini-Mate2
	1-1.5 Tons, 50-60 Hz
	1.0 Introduction
	1.1 Production Description and Features
	1.1.1 Controls
	1.1.2 System Components

	1.2 Optional Equipment
	1.2.1 Ancillary (Ship Loose Accessories)
	1.2.2 Remote Monitoring and Control


	2.0 Site Preparation and Installation
	2.1 Installation Considerations
	2.1.1 Room Preparation
	2.1.2 Location Considerations

	2.2 System Weights
	2.3 Equipment Inspection (Upon Receipt)
	2.4 Installing the Ceiling Units
	2.4.1 Evaporator Air Distribution
	2.4.2 Piping Connections and Coolant Requirements
	2.4.3 Condensate Pump Kit Installation
	2.4.4 Electrical Connections

	2.5 Centrifugal Condenser Fan Installation
	2.6 Outdoor Air Cooled Condensing Unit Installation
	2.6.1 Location Considerations
	2.6.2 Piping Connections
	2.6.3 Electrical Connections

	2.7 Checklist for Completed Installation

	3.0 Microprocessor Control
	3.1 Feature Overview
	3.1.1 Setpoints
	3.1.2 Status
	3.1.3 Active Alarms
	3.1.4 Time
	3.1.5 Date
	3.1.6 Setback
	3.1.7 Setup Operation
	3.1.8 Change Passwords
	3.1.9 Calibrate Sensors
	3.1.10 Alarm Enable
	3.1.11 Alarm Time Delay
	3.1.12 Common Alarm Enable
	3.1.13 Custom Alarms
	3.1.14 Custom Text
	3.1.15 Run Diagnostics (Available on Rev 1.001.0)


	4.0 System Performance Microprocessor Controls
	4.1 Temperature Control
	4.1.1 Cooling/Heating Required
	4.1.2 Cooling Operation (Cooling, Compressorized Direct Expansion and Chilled Water)
	4.1.3 Heating Operation

	4.2 Humidity Control
	4.2.1 Dehumidification/Humidification Required
	4.2.2 Dehumidification Operation, Compressorized Direct Expansion (DX) Systems
	4.2.3 Humidification Operation

	4.3 Load Control Features
	4.4 Communications

	5.0 Alarms
	5.1 Alarms: Definitions and Troubleshooting
	5.1.1 Custom Alarms
	5.1.2 High Head Pressure
	5.1.3 Humidity Level
	5.1.4 Temperature
	5.1.5 Humidifier Problem Alarm
	5.1.6 High Water Alarm
	5.1.7 Short Cycle

	5.2 Optional/Custom Alarms
	5.2.1 Loss of Water Flow
	5.2.2 Smoke Detected


	6.0 System Testing and Maintenance
	6.1 System Testing
	6.1.1 Environmental Control Functions
	6.1.2 Cooling
	6.1.3 Heating
	6.1.4 Humidification
	6.1.5 Dehumidification
	6.1.6 Firestat (Optional)
	6.1.7 Smoke Detector
	6.1.8 Remote Shutdown

	6.2 Maintenance
	6.2.1 Electric Panel
	6.2.2 Filters
	6.2.3 Direct Drive Blower Package
	6.2.4 Refrigeration System

	6.3 Replacement Procedures
	6.3.1 Steam Generating Humidifier-Operation Procedures
	6.3.2 Humidifier Circuit Board Adjustments


	7.0 Maintenance Inspection Checklist
	8.0 Troubleshooting




