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Figure i Typical Datawave Magnetic Synthesizer Equipment Arrangement 
2          



1.0 INSTALLATION  INSTRUCTIONS

1.1 Unpacking and Installation

1.1.1 Unpacking and Preliminary Inspection

$ýTXDOLW\ýLQVWDOODWLRQýEHJLQVýRQýWKHýUHFHLYLQJýGRFNï

ìï ,QVSHFWýWKHýVKLSSLQJýFUDWHõVôýIRUýGDPDJHýRUýVLJQVýRIýPLVKDQGOLQJýEHIRUHýXQSDFNLQJýWKHý
XQLWõVôïý&KHFNý6KRFNð:DWFKýLQGLFDWRUï

ëï 2SHQýWKHýVKLSSLQJýFUHDWHVýFDUHIXOO\ïýõ8VHýFDUHýWRýDYRLGýSXQFWXULQJýWKHýFRQWDLQHUýZLWKý
VKDUSýREMHFWVýWKDWýZRXOGýGDPDJHýWKHýFRQWHQWVôï

êï 5HPRYHýWKHýSDFNLQJýDQGýYDSRUýEDUULHUVýDQGýLQVSHFWýWKHýHTXLSPHQWýIRUýDQ\ýREYLRXVý
VKLSSLQJýGDPDJHVï

éï ,IýDQ\ýGDPDJHýDVýDýUHVXOWýRIýVKLSSLQJýLVýREVHUYHGñýLPPHGLDWHO\ýILOHýDýGDPDJHýFODLPýZLWKý
WKHýVKLSSLQJýDJHQF\ýDQGýIRUZDUGýDýFRS\ýWRã

/LHEHUWý&RUSRUDWLRQ
ìíèíý'HDUERUQý'ULYH
3ï2ïý%R[ýëäìåç
&ROXPEXVñý2KLRýéêëëéý86$

1.1.2 Handling Considerations

7KHý'DWDZDYHýPRGXOHýõDQGýFDEOHVñýLIýIXUQLVKHGôýLVýEROWHGýWRýDýZRRGHQýSDOOHWýWRýDOORZýKDQGOLQJýE\ý
IRUNðOLIWýHTXLSPHQWï

(DVLO\ýPRYHGýðý7KHý'DWDZDYHýPRGXOHýDQGýFDEOHýUHHOVýDUHýIXUQLVKHGýZLWKýFDVWHUVýWRýDOORZýWKHý
XQLWýWRýEHýUROOHGýLQWRýSODFHýDIWHUýLWýKDVýEHHQýXQEROWHGýIURPýWKHýSDOOHWï

&KHFNýVL]HýDQGýZHLJKWýðý5HIHUýWRýWKHýFDELQHWýGUDZLQJVýIXUQLVKHGýZLWKýWKHýXQLWýIRUýVL]HýDQGý
ZHLJKWýLQIRUPDWLRQïý7\SLFDOýFDELQHWýGLPHQVLRQVýDQGýZHLJKWVýDUHýVKRZQýLQý)LJXUH ìýDQGý
)LJXUH ëïý

3ODQýWKHýURXWHýðý7KHýURXWHýWKDWýWKHý'DWDZDYHýPRGXOHýZLOOýIROORZýWRýLWVýLQVWDOODWLRQýDUHDýVKRXOGý
EHýSODQQHGýWRýHQVXUHýWKDWýDOOýSDVVDJHVýDUHýODUJHýHQRXJKýWRýDFFRPPRGDWHýWKHýXQLWñýDQGýWKDWýWKHý
IORRUVýDUHýDGHTXDWHýWRýVXSSRUWýWKHýZHLJKWïýõLïHïñý$UHýWKHýGRRUZD\VñýHOHYDWRUVñýUDPSVñýHWFïýDGHTXDWH"ý
$UHýWKHUHýDQ\ýQRQðQHJRWLDEOHýFRUQHUVýRUýRIIVHWVýLQýWKHýKDOOZD\V"ô

0RYHýZLWKýFDUHýðý,QýRUGHUýWRýSUHYHQWýSDQHOýGDPDJHñýLWýLVýUHFRPPHQGHGýWKDWýWKHýH[WHULRUýSDQHOVý
EHýUHPRYHGýEHIRUHýWKHýXQLWýLVýPRYHGïý:KHQýUHSODFLQJýSDQHOVñýUHPHPEHUýWRýUHFRQQHFWýDOOýSDQHOý
JURXQGýZLUHVï

&ORVHýTXDUWHUV"ýðý5HPRYDOýRIýWKHýVLGHýSDQHOVýZLOOýDLGýLQýPDQHXYHULQJýWKHýXQLWýWKURXJKýFORVHý
TXDUWHUVïý5HPRYDOýRIýWKHýVLGHýSDQHOVýDQGýEUDFNHWVýUHGXFHVýWKHýXQLWýGLPHQVLRQVýWRýêéýLQFKHVý
õåçé PPôýZLGHï

127(
5HDGýWKHýHQWLUHýPDQXDOýEHIRUHýLQVWDOOLQJýDQGýRSHUDWLQJýWKLVýV\VWHPïý8SRQý
UHFHLSWýRIýDý'DWDZDYHý0DJQHWLFý6\QWKHVL]HUñýWKHýLQVWDOOHUýVKRXOGýSHUIRUPý
WKHýIROORZLQJýVWHSVýWRýDVVXUHýDýTXDOLW\ýLQVWDOODWLRQï

127(
7KHýXQLWýVKRXOGýQRWýEHýORRVHQHGýIURPýWKHýVKLSSLQJýSDOOHWýXQWLOýDIWHUýDOOý
KDQGOLQJýE\ýIRUNýOLIHýRUýSDOOHWýMDFNýLVýFRPSOHWHGïý&RPSOHWHýLQWHUQDOý
LQVSHFWLRQýVKRXOGýEHýDFFRPSOLVKHGýRQO\ýDIWHUýHTXLSPHQWýSRVLWLRQLQJýDQGý
SULRUýWRýHOHFWULFDOýKRRNXSï

$ &$87,21
:KHQýOLIWLQJýWKHý'DWDZDYHýXQLWýE\ýIRUNOLIWñýEHýFHUWDLQýWKDWýWKHý
IRUNVýH[WHQGýXQGHUýIUDPHýPHPEHUVýRIýERWKýVLGHVýRIýWKHýXQLWýRIýWKHý
XQLWñýRWKHUZLVHýVHYHUHýGDPDJHGýWRýWKHýXQLWýPD\ýUHVXOWýDQGîRUýXQLWý
PD\ýWLSýRYHUï
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Figure 1 Typical Cabinet and Floor Planning Dimensional Data, 100-125 kVA
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Figure 2 Typical Cabinet and Floor Planning Dimensional Data, 150-200 kVA
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1.1.3 Unit Preparation

6HWýWKHýSDOOHWL]HGýDVVHPEO\ýLQýDýOHYHOýDUHDñýZKHUHýWKHUHýLVýHQRXJKýURRPýWRýOLIWýWKHýXQLWýRIIýWKHýVKLSð
SLQJýSDOOHWýRQWRýWKHýIORRUï

5HPRYHýEROWVýKROGLQJýWKHýXQLWýWRýWKHýVKLSSLQJýSDOOHWïý$IWHUýUHPRYLQJýWKHVHýEROWVñýWKHýXQLWýPD\ýEHý
UHPRYHGýIURPýWKHýSDOOHWï

1.1.4 Location Considerations

7KHý'DWDZDYHý0DJQHWLFý6\QWKHVL]HUýVKRXOGýEHýORFDWHGýFORVHýWRýWKHýORDGõVôýZKLFKýLWýLVýVXSSO\ð
LQJï

(TXLSPHQWý/RFDWLRQýVKRXOGýHPSOR\ýWKHýVKRUWHVWýRXWSXWýGLVWULEXWLRQýFDEOHýUXQVýFRQVLVWHQWýZLWKý
ORJLFDOýHTXLSPHQWýDUUDQJHPHQWýDQGýDOORZDQFHVýIRUýIXWXUHýDGGLWLRQVï

2SHUDWLQJý(QYLURQPHQWýðý$PELHQWýWHPSHUDWXUHVýVKRXOGýEHýZLWKLQýí�&ýWRýéí�&ýZLWKýUHODWLYHý
KXPLGLW\ýRIýíøýõQRQðFRQGHQVLQJôï

%RWWRPý&OHDUDQFHýLVýUHTXLUHGýRQý6&ý0RGHOVýIRUýH[LVWýFDEOHVîFRQGXLWïý7KLVýFOHDUDQFHýLVýDXWRPDWð
LFDOO\ýSURYLGHGýE\ýDýUDLVHGýIORRUýõçýLQFKHVîìèíýPPýPLQLPXPýKHLJKWôïý

)LJXUH ìýDQGý)LJXUH ëýVKRZýWKHýW\SLFDOýUDLVHGðIORRUýFXWRXWýGLPHQVLRQVïý:KHQý6&ýPRGHOVýDUHýQRWý
ORFDWHGýRQýDýUDLVHGýIORRUýõRUýLIýWKHýUDLVHGýIORRUýLVýQRWýDGHTXDWHýWRýVXSSRUWýWKHýXQLWôñýRSWLRQDOýIORRUý
SHGHVWDOVýPD\ýEHýXVHGïýõQRQðUDLVHGýIORRUýDSSOLFDWLRQVýDUHýQRWý&6$ýDSSURYHGïô

&$ý0RGHOVýZLWKýWRSýFRQGXLWýHQWU\ýGRýQRWýUHTXLUHýDQ\ýERWWRPýFOHDUDQFHï

5HFRPPHQGHGý0LQLPXPý6HUYLFHý&OHDUDQFHVýDUHýVKRZQýLQý)LJXUH ìýDQGý)LJXUH ëïý)RUý6&ý
PRGHOVñýFOHDUDQFHVýDWýWKHýIURQWýDQGýULJKWýVLGHýRIýWKHýXQLWýDUHýUHTXLUHGýIRUýVHUYLFHýDFFHVVýE\ýWKHý
1DWLRQDOý(OHFWULFDOý&RGHýõ$UWLFOHýììíðìçôïý)RUý&$ýPRGHOVñýRQO\ýFOHDUDQFHýDWýWKHýIURQWýRIýWKHýXQLWýLVý
UHTXLUHGýIRUýVHUYLFHýDFFHVVïý&OHDUDQFHýDERYHýWKHýXQLWýLVýUHTXLUHGýIRUýFRROLQJýDLUýIORZýõH[KDXVWôï

$XGLEOHý1RLVHýðý7KHýDYHUDJHýVRXQGýOHYHOýRXWSXWýRIýWKHý'DWDZDYHýLVýçíýG%$ýDWýILYHýIHHWý
õìïç PHWHUVôýZKLFKýVKRXOGýEHýFRQVLGHUHGýZKHQýGHWHUPLQLQJýXQLWýORFDWLRQïý

+HDWý2XWSXWýðý$VýDOOýHOHFWULFDOýGHYLFHVñýWKHý'DWDZDYHý0DJQHWLFý6\QWKHVL]HUýSURGXFHVýKHDWýXQGHUý
QRUPDOýRSHUDWLRQïýõ6HHý7DEOH ìôïý7KLVýKHDWýRXWSXWýVKRXOGýEHýLQFOXGHGýZKHQýFDOFXODWLQJýWKHýHQYLð
URQPHQWDOýFRQGLWLRQVýRIýWKHýURRPï

$OWLWXGHýðý7KHý'DWDZDYHý6\VWHPýLVýGHVLJQHGýIRUýRSHUDWLRQýLQýDOWLWXGHVýXSýWRýèíííýIHHWý
õìèíí PHWHUVôýDERYHýVHDýOHYHOïý)RUýKLJKýDOWLWXGHVñýFRQWDFWýWKHýIDFWRU\ï

$ &$87,21
%HIRUHýPDQHXYHULQJýWKHýXQLWýLQWRýLWVýILQDOýSRVLWLRQñýUHDGýDQGý
IROORZýDOOýDGYLVRULHVýLQýWKHýIROORZLQJý§/RFDWLRQý&RQVLGHUDWLRQV¨ý
SDUDJUDSKVï

Table 1 Heat Output, Datawave Magnetic Synthesizer

Heat Output BTU/Hr (kW)

kVA/kW Full Load 3/4 Load 1/2 Load

100 25,700 (7.5) 23,780 (6.97) 21,090 (6.18)

125 32,100 (9.4) 29,720 (8.71) 26,360 (7.72)

150 38,500 (11.3) 35,670 (10.5) 31,640 (9.27)

200 51,400 (15.0) 47,560 (13.9) 42,180 (12.4)
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1.1.5 Floor Pedestal Installation

)ORRUýSHGHVWDOVýDUHýRSWLRQDOýHTXLSPHQWýLQWHQGHGýWRýSURYLGHýFOHDUDQFHýIRUýERWWRPýFDEOHýHQWU\ýZLWKð
RXWýUHO\LQJýRQýDýUDLVHGýIORRUýWRýVXSSRUWýWKHýXQLWïý7KHýSHGHVWDOVýDUHýDGMXVWDEOHýRYHUýDýOLPLWHGýUDQJHý
õDSSUR[LPDWHO\ýêýìîëýLQFKHVôýWRýDOORZýOHYHOLQJýWKHýXQLWýDQGýPLQRUýDGMXVWPHQWVýLQýWKHýXQLWöVý
LQVWDOOHGýKHLJKWï

ìï ,QVHUWýWKHýSHGHVWDOýWKUHDGHGýVKDIWýLQWRýWKHýLQVLGHýFRUQHUýWXELQJýRIýWKHýFDELQHWýEDVHýDVý
VKRZQýLQý)LJXUH ìýDQGý)LJXUH ëïý

ëï $GMXVWýWKHýSHGHVWDOýKHLJKWýE\ýWXUQLQJýWKHýZHOGHGýQXWîVKDIWýDVVHPEO\ýLQWRýRUýRXWýRIýWKHý
SHGHVWDOýEDVHýDVýUHTXLUHGï

êï /RFNýWKHýKHLJKWýE\ýWLJKWHQLQJýWKHýMDPýQXWýDJDLQVWýWKHýSHGHVWDOýEDVHï

7KHýSHGHVWDOýPD\ýEHýPRXQWHGýWRýWKHýIORRUýE\ýPHDQVýRIýWKHýIRXUýKROHVýLQýWKHýEDVHïý/RFDWLRQVýRIý
IORRUýSHGHVWDOVýUHODWLYHýWRýWKHý'DWDZDYHýEDVHýRXWOLQHýDUHýVKRZQýLQý)LJXUH ìýDQGý)LJXUH ëïý

Figure 3 Floor Pedestal Details

$ &$87,21
)ORRUýSHGHVWDOVýPD\ýEHýUHYHUVHýDVVHPEOHGýIRUýVKLSSLQJïý%HIRUHý
LQVWDOODWLRQñýWKHýSHGHVWDOVýVKRXOGýEHýUHDVVHPEOHGýDVýVKRZQýLQý
)LJXUH êïý:KHQýWKHýSHGHVWDOýLVýSURSHUO\ýDVVHPEOHGñýWKHýZDVKHUýRQý
WRSýRIýWKHýZHOGHGýQXWýSURYLGHVýDýEHDULQJýVXUIDFHýIRUýWKHýXQLWý
ZHLJKWï
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1.2 Power and Control Wiring

3RZHUýDQGýFRQWUROýZLULQJýVKRXOGýEHýLQVWDOOHGýE\ýOLFHQVHGýHOHFWULFLDQVïý$OOýSRZHUýDQGýFRQWUROýZLULQJý
P\ýFRPSO\ýZLWKýWKHý1(&ýDQGýDSSOLFDEOHýORFDOýFRGHVï

1.2.1 Input Power Connections

,IýWKHý'DWDZDYHý0DJQHWLFý6\QWKHVL]HUýLVýIXUQLVKHGýZLWKýMXQFWLRQýER[HVñýLQSXWýSRZHUýFRQQHFWLRQVý
DUHýPDGHýDVýGHWDLOHGýLQýìïëïë ðý-XQFWLRQý%R[ý,QVWDOODWLRQýõ,Iý8VHGôï

,IýMXQFWLRQýER[HVýDUHýQRWýIXUQLVKHGñýWKHýLQSXWýSRZHUýIHHGHUýLVýFRQQHFWHGýWRýWKHýLQSXWýSRZHUýOXJVýRUý
EORFNVýORFDWHGýLQVLGHýWKHýXQLWïýõ6HHý)LJXUH éýWKURXJKý)LJXUH æïôý

7RýPLQLPL]HýGLVWXUEDQFHVýFDXVHGýE\ýRWKHUýORDGVýLQýWKHýEXLOGLQJñýWKHýêðSKDVHýSRZHUýLQSXWýWRý
WKHý'DWDZDYHýVKRXOGýEHýVXSSOLHGýGLUHFWO\ýIURPýWKHýVHUYLFHýHQWUDQFHïý+RZHYHUñýLIýWKLVýLVýQRWýSRVVLð
EOHñýWKHý'DWDZDYHöVýDELOLW\ýWRýLVRODWHýWKHýVHQVLWLYHýORDGýIURPýSRZHUýGLVWXUEDQFHVýDOORZVýWKHýV\VWHPý
WRýZRUNýHYHQýZLWKRXWýDýGHGLFDWHGýSRZHUýIHHGHUï

7KHýLQSXWýIHHGHUýFLUFXLWýVKRXOGýEHýVL]HGýLQýDFFRUGDQFHýZLWKýWKHý1(&ýDQGýDQ\ýORFDOýEXLOGLQJý
FRGHVýWRýDVVXUHýWKHýIHHGHUöVýDELOLW\ýWRýVDIHO\ýFDUU\ýWKHýV\VWHPöVýIXOOýORDGýFXUUHQWñýLQFOXGLQJýORVVHVï

,QSXWýIHHGHUýFRQGXFWRUVýVKRXOGýEHýVL]HGýIRUýQRýPRUHýWKDQýëøýYROWDJHýGURSïý,IýRSHUDWLRQýDWý
XQGHUðYROWDJHýFRQGLWLRQVýIRUýH[WHQGHGýSHULRGVýRIýWLPHýLVýGHVLUHGñýWKHýLQSXWýIHHGHUVýPXVWýEHýRYHUð
VL]HGï

7\SLFDOýFRQGXFWRUýVL]HýGDWDýLVýVKRZýLQý7DEOH ëïý$OOýFRQQHFWLRQVýPXVWýFRPSO\ýZLWKýWKHý1(&ý
DQGýDOOýRWKHUýDSSOLFDEOHýFRGHVï

7KHýPDLQýLQSXWýIHHGHUýVKRXOGýFRQVLVWýRIýêðSKDVHýFRQGXFWRUVýDQGýRQHýõVDIHW\ôýJURXQGýFRQGXFWRUý
õê:ýòý*ôï

)RUýXQLWVýZLWKýDýE\SDVVýRSWLRQñýWKHýE\SDVVýLQSXWýIHHGHUýPXVWýFRQVLVWýRIýêðSKDVHýFRQGXFWRUVñý
RQHýQHXWUDOýõLIýUHTXLUHGýE\ýWKHýORDGôñýDQGýRQHýõVDIHW\ôýJURXQGýFRQGXFWRUýõé:ýòý*ôï

%\SDVVýRSWLRQýðý7\SLFDOýFRQILJXUDWLRQýGLDJUDPVýIRUýWKHýE\SDVVýRSWLRQýDUHýVKRZQýLQý)LJXUH åïý$Qý
H[WHUQDOýE\SDVVýWUDQVIRUPHUýPD\ýEHýUHTXLUHGýLIý'DWDZDYHýLQSXWýYROWDJHýLVýGLIIHUHQWýIURPýRXWSXWý
YROWDJHïý3RZHUýWHUPLQDOVýDUHýSURYLGHGýLQVLGHýWKHýXQLWýIRUýFRQQHFWLRQVýWRýWKHýE\SDVVýLQSXWï

%\SDVVý7UDQVIRUPHUý&RQQHFWLRQVýðý,QSXWýFRQQHFWLRQVýWRýWKHýE\SDVVýWUDQVIRUPHUýVKRXOGýEHý
êðSKDVHñýêðZLUHýSOXVýJURXQGýõê:ýòý*ôñýVL]HGýWKHýVDPHýDVýWKHý'DWDZDYHýLQSXWýZLULQJïý2XWSXWýFRQð
QHFWLRQVýIURPýWKHýWUDQVIRUPHUýVKRXOGýEHýêðSKDVHñýéðZLUHýSOXVýJURXQGýõé:ýòý*ôñýVL]HGýIRUýWKHýIXOOý
ORDGýRXWSXWýRIýWKHý'DWDZDYHïý,IýWKHýE\SDVVýWUDQVIRUPHUýLVýORFDWHGýIDUWKHUýWKDQýìíýIHHWýõê PHWHUVôý
IURPýWKHý'DWDZDYHñýDGGLWLRQDOýRYHUFXUUHQWýSURWHFWLRQýIRUýWKHýRXWSXWýZLULQJýIURPýWKHýWUDQVIRUPHUý
PD\ýEHýUHTXLUHGýWRýPHHWýHOHFWULFDOýFRGHVï

$Q\ýDOWHUQDWHýHQHUJ\ýVRXUFHñýVXFKýDVýDýGLHVHOýJHQHUDWRUñýSRZHULQJýWKHý'DWDZDYHýVKRXOGýEHý
HTXLSSHGýZLWKýDQýLVRFKURQRXVýJRYHUQRUýWRýHQVXUHýSURSHUýUHJXODWLRQýRIýWKHýIUHTXHQF\ïý7\SLFDOýFRPð
SXWHUýORDGVýVSHFLI\ýDýIUHTXHQF\ýUDQJHýRIý�íïèý+HUW]ï

$ :$51,1*
9(5,)<ý7+$7ý$//ý,1&20,1*ý/,1(ý92/7$*(ýõ32:(5ôý$1'ý
/2:ý92/7$*(ýõ&21752/ôý&,5&8,76ý$5(ý'(ð(1(5*,=('ý
$1'ý/2&.('ý287ý%()25(ý,167$//,1*ý&$%/(6ý25ý0$.,1*ý
&211(&7,216ñý:+(7+(5ý,1ý7+(ý-81&7,21ý%2;ý25ý,1ý7+(ý
81,7ï
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Figure 4 Electrical Field Connections - Self-Contained (SC) Datawave 100-125 kVA
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Figure 5 Electrical Field Connections - Conditioning Alone (CA) Datawave 100-125 kVA
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Figure 6 Electrical Field Connections - Self-Contained (SC) Datawave 150-200 kVA
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Figure 7 Electrical Field Connections - Conditioning Alone (CA) Datawave 150-200 kVA
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Figure 8 Datawave Bypass Configuration (100-200 kVA)
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Table 2 Suggested Minimum Wire Size Data

Voltage kVA

Main Input 1 Output

FLA OPD
Suggested feeder
wire size 2 (AWG) FLA OPD3

Suggested feeder
wire size 4 (AWG)

208V 100
125
150
200

311
389
466
622

400
500
600
800

2-000*
2-250 kcmil*
2-350 kcmil*
3-300 kcmil*

277
347
416
555

350
450
600
700

500 kcmil
2-0000*

2-350 kcmil*
2-500 kcmil*

240V 100
125
150
200

269
337
404
539

350
450
500
700

500 kcmil
2-000*

2-250 kcmil*
2-500 kcmil*

— — —

380V 100
125
150
200

170
213
255
340

225
300
350
450

0000
350 kcmil
500 kcmil
2-0000*

152
190
228
304

200
250
300
400

000
250 kcmil
350 kcmil

2-000*

400V 100
125
150
200

162
202
243
323

200
250
300
400

000
250 kcmil
350 kcmil

2-000*

144
180
217
289

200
225
300
400

000
0000

350 kcmil
2-000*

415V 100
125
150
200

156
195
234
312

200
250
300
400

000
250 kcmil
350 kcmil

2-000*

139
174
209
278

175
225
300
350

00
0000

350 kcmil
500 kcmil

480V 100
125
150
200

135
168
202
269

175
225
250
350

00
0000

250 kcmil
500 kcmil

120
150
180
241

150
200
225
300

0
000

0000
350 kcmil

600V 100
125
150
200

108
135
162
216

150
175
225
300

0
00

000
350 kcmil

96
120
144
192

125
150
200
250

1
0

000
250 kcmil

FLA  = Full Load Amps of Datawave Magnetic Synthesizer 
OPD = Overcurrent Protection Device inside Datawave Magnetic Synthesizer
Wire Sizes based on NEC 1996 Table 310-16, using 75°C copper conductor.
*Parallel Feeders per NEC 300-20 and 310-4.

NOTES: 
1. Main input power feeder  should be dedicated feeder direct from service entrance if possible. Ground conductors recommended 

to be insulated conductors run with power conductors for increased system performance. Ground conductor minimum size per 
NEC Table 250-95. Input power feeder conduit may be used as the safety ground conductor. When conduit is used, adequate 
electrical continuity must be maintained at conduit connections to enclosures and throughout conduit run.

2. Input feeder wire size  listed in Table 2  is the minimum feeder size recommended. Larger wire size may be required because of 
voltage drop or supply overcurrent protection device.

3. Output OPD's  listed in Table 2  are the standard sizes for Model CA only. See the unit's specification sheet.
4. Output feeder wire size  listed in Table 2  is the minimum feeder size recommended. Larger wire size may be required because of 

voltage drop or excessive neutral current (see NEC Table 310-16 notes 8 and 10). For best performance, Synthesizer should be 
located as close to the load as practical.
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1.2.2 Junction Box Installation (If Used)

0DLQýLQSXWýõSRZHUôýDQGýORZýYROWDJHýõFRQWUROôýMXQFWLRQýER[HVýDUHýDYDLODEOHýIRUýWKHýìèýWKURXJKý
æè N9$ý'DWDZDYHý0DJQHWLFý6\QWKHVL]HUýWRýVLPSOLI\ýFXVWRPHUýFRQQHFWLRQVï

6KLSSLQJý$UUDQJHPHQWVýðý7KHýMXQFWLRQýER[HVñýLIýXVHGñýFDQýHLWKHUýEHýVKLSSHGýZLWKýWKHýV\VWHPýRUý
FDQýEHýDGYDQFHGðVKLSSHGýIRUýLQVWDOODWLRQýGXULQJýWKHýURXJKLQJðLQýVWDJHýRIýQHZýFRQVWUXFWLRQï

,QVWDOODWLRQý/RFDWLRQýðýìíýIRRWýõêýPHWHUVôýORQJýIOH[LEOHýFDEOHVýDUHýVXSSOLHGýE\ýWKHýIDFWRU\ýIRUýFRQð
QHFWLQJýWKHýMXQFWLRQýER[HVýWRýWKHýXQLWïý7KHýMXQFWLRQýER[HVýVKRXOGýEHýLQVWDOOHGýDýPD[LPXPýRIýå IHHWý
õëïéýPHWHUVôýIURPýWKHýIHHGHUýHQWUDQFHýRIýWKHý'DWDZDYHï

,WýLVýUHFRPPHQGHGýWKDWýWKHýMXQFWLRQýER[HVýEHýFHQWHUHGýXQGHUýDQýHDVLO\ýUHPRYDEOHýIORRUýWLOHï

-XQFWLRQý%R[ý&RQQHFWLRQVýPXVWýEHýLQVWDOOHGýLQýFRPSOLDQFHýZLWKýWKHý1(&ýDQGýDOOýRWKHUýDSSOLFDEOHý
FRGHVï

7\SLFDOýMXQFWLRQýER[ýFRQQHFWLRQVýDUHýVKRZQýLQý)LJXUH åýDQGýGHVFULEHGýLQýìïëïì ðý,QSXWý3RZHUý
&RQQHFWLRQVýDQGýìïëïç ðý2XWSXWý3RZHUý&RQQHFWLRQVï

'LPHQVLRQVýðý'LPHQVLRQVýDUHýJLYHQýRQýWKHýGUDZLQJVýIXUQLVKHGýZLWKýWKHýXQLWïý7\SLFDOýGLPHQVLRQVý
RIýWKHýMXQFWLRQýER[HVýDUHýDVýIROORZVã

$ :$51,1*
9(5,)<ý7+$7ý,1&20,1*ý/,1(ý92/7$*(ýõ32:(5ôý$1'ý/2:ð
92/7$*(ýõ&21752/ôý&,5&8,76ý$5(ý'(ð(1(5*,=('ý$1'ý
/2&.('ý287ý%()25(ý,167$//,1*ý&$%/(6ý25ý0$.,1*ý$1<ý
&211(&7,216ý,1ý7+(ý-81&7,21ý%2;ï

Low Voltage (Control) Junction Box:

Width 8 in. (203 mm)

Length 10 in. (245 mm)

Height 4 in. (102 mm)

Main Input (Power) Junction Box:

Width 16 in. (406 mm)

Length 30 in. (762 mm)

Height 6 in. (152 mm)

Wire Size (2) #4 to 500 kcmil

Table 3 Main Input Circuit Breaker Lug Size and Interrupting Rating

OPD
Lug Size 1 

(Copper Conductor)

Interrupting Rating 2

208V 480V 380-415V 600V

125 to 250 AMPS #6 AWG-350 kcmil 65 kA 25 kA 25 kA 18 kA

300 to 600 AMPS (2) #2/0 AWG-400 kcmil 65 kA 35 kA 25 kA 25 kA

700 to 800 AMPS (3) #3/0 AWG-500 kcmil 65 kA 50 kA 50 kA 25 kA

1. Applies to units without input junction box.
2. Standard Rating. See Unit's Specification Sheet for other ratings.
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Figure 9 Typical Junction Box Connections
16          Installation Instructions



1.2.3 System Grounding

7KHýSHUIRUPDQFHýDQGýVDIHW\ýRIýDQ\ýSRZHUýFRQGLWLRQLQJýV\VWHPýGHSHQGVýXSRQýSURSHUýJURXQGLQJïý
)LJXUH äýVKRZVýDýW\SLFDOýJURXQGLQJýDUUDQJHPHQWýIRUýWKHý'DWDZDYHýV\VWHPï

(TXLSPHQWýJURXQGLQJýðý*URXQGLQJýLVýSULPDULO\ýIRUýVDIHW\ïý&RUUHFWýLPSOHPHQWDWLRQýRIýJURXQGð
LQJýDOVRýHQKDQFHVýHTXLSPHQWýSHUIRUPDQFHïý$OOýSRZHUýIHHGHUVýPXVWýLQFOXGHýHTXLSPHQWýJURXQGLQJý
PHDQVýDVýUHTXLUHGýE\ýWKHý1(&ýDQGýORFDOýFRGHVï

$QýLQVXODWHGýJURXQGýFRQGXFWRUýLVýUHFRPPHQGHGýWRýEHýUXQýLQýHDFKýIHHGHUýFRQGXLWïý$OWKRXJKýJURXQGý
FRQGXFWRUVýFDQýEHýWKHýPLQLPXPýVL]HýSHUý1(&ý7DEOHýëèíðäèñýODUJHUýZLUHýVL]HýPD\ýEHýXVHGýIRUý
LQFUHDVHGýV\VWHPýSHUIRUPDQFHï

,IýWKHýLQSXWýSRZHUýIHHGHUýFRQGXLWýLVýXVHGýDVýDýJURXQGLQJýFRQGXFWRUñýDGHTXDWHýHOHFWULFDOýFRQWLQXHGý
PXVWýEHýPDLQWDLQHGýDWýDOOýFRQGXLWýFRQQHFWLRQVï

8VLQJýLVRODWLQJýEXVKLQJVýLQýDýPHWDOýFRQGXLWýUXQýFDQýEHýDýVDIHW\ýKD]DUGýDQGýLVýQRWýUHFð
RPPHQGHGï

6LJQDOýUHIHUHQFHýJULGýðý,IýWKHý'DWDZDYHýLVýXVHGýWRýVXSSO\ýSRZHUýWRýDýFRPSXWHUýURRPýRUýDUHDý
ZKLFKýLVýHTXLSSHGýZLWKýDýVLJQDOýUHIHUHQFHýJULGýRUýDýJURXQGHGýUDLVHGðIORRUýVWLQJHUýV\VWHPñýDý
JURXQGLQJýFRQGXFWRUýVKRXOGýEHýFRQQHFWHGýIURPýWKHý'DWDZDYHýV\VWHPýJURXQGýEXVýWRýWKHýJULGýRUý
IORRUýV\VWHPïý7KLVýFRQGXFWRUýVKRXOGýEHýúåý$:*ýRUýODUJHUñýDQGýDVýVKRUWýDVýSUDFWLFDOïý/HVVýWKDQý
ê IHHWýõìýPHWHUôýLVýUHFRPPHQGHGï
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1.2.4 Grounding Electrode Conductor

5HTXLUHGýE\ýFRGHýðý7KHý'DWDZDYHý0DJQHWLFý6\QWKHVL]HUýVKRXOGýEHýJURXQGHGýDFFRUGLQJýWRýWKHý
VDIHW\ýSUDFWLFHVýRIý1(&ýëèíðëçïý$ýORFDOýJURXQGLQJýHOHFWURGHýFRQGXFWRUýLVýUHFRPPHQGHGýLQýDGGLWLRQý
WRýWKHýHTXLSPHQWýVDIHW\ýJURXQGýZKLFKýLVýQRUPDOO\ýUXQýZLWKýWKHýLQSXWýSRZHUýFRQGXFWRUVï

8QLWýFRQQHFWLRQýðý$ýWHUPLQDOýLVýIXUQLVKHGýLQVLGHýWKHýXQLWýIRUýILHOGðFRQQHFWLRQýRIýWKHýJURXQGLQJý
HOHFWURGHýFRQGXFWRUïýõ6HHý)LJXUH éýWKURXJKý)LJXUH æôï

(OHFWURGHý&RQQHFWLRQýðý$VýVKRZQýLQý)LJXUH ìíñýWKHýJURXQGLQJýHOHFWURGHýFRQGXFWRUýLVýUXQýIURPý
WKHý'DWDZDYHýWRýWKHýQHDUHVWýHIIHFWLYHO\ýJURXQGHGýõLQýRUGHUýRIýSUHIHUHQFHôã

ìï %XLOGLQJýVWHHO
ëï 0HWDOýZDWHUýSLSH
êï 2WKHUýPDGHýJURXQGLQJýHOHFWURGH

6L]LQJýRIýWKHýJURXQGLQJýHOHFWURGHýFRQGXFWRUýLVýEDVHGýRQýWKHýVHFRQGDU\ýFLUFXLWýFRQGXFWRUVïý,Qý
DFFRUGDQFHýZLWKý1(&ýõ7DEOHýëèíðäéôñýWKHýPLQLPXPýUHFRPPHQGHGýJURXQGLQJýHOHFWURGHýFRQGXFWRUý
LVýVKRZQýLQý7DEOH éï

5HFRPPHQGHGýPHWKRGVýIRUýUXQQLQJýWKHýJURXQGLQJýHOHFWURGHýFRQGXFWRUýõDUUDQJHGýLQýRUGHUýRIýSUHIð
HUHQFHýIRUýV\VWHPýSHUIRUPDQFHñýDVýDFFHSWDEOHýE\ýORFDOýDQGýRWKHUýDSSOLFDEOHýFRGHVôã

ìï 2XWVLGHýRIýFRQGXLWýõZKHUHýQRWýVXVFHSWLEOHýWRýGDPDJHô
ëï ,QVLGHýQRQðPHWDOOLFýFRQGXLW
êï ,QVLGHýQRQðIHUURXVýFRQGXLW
éï ,QVLGHýIHUURXVýFRQGXLWýERQGLQJýWRýWKHýIHUURXVýFRQGXLWýDWýERWKýHQGVñýDVýDFFHSWDEOHýE\ýORFDOýDQGý

RWKHUýDSSOLFDEOHýFRGHVï

Figure 10 Typical Datawave Grounding Arrangement

Table 4 Grounding Electrode Size

Minimum Grounding Electrode Conductor (AWG)
Based on 75°C Copper Conductors

kVA

Output Voltage

208V 380V 415V 480V 575V

100 0 4 4 6 6
125 0 2 2 4 4

150 00 2 2 2 4
200 00 0 0 2 2
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1.2.5 150-200 kVA Units - Inter-Module Wiring Connections

(DFKýìèíýRUýëííýN9$ý'DWDZDYHýV\VWHPýLVýVXSSOLHGýLQýWZRýPRGXOHVýIRUýVKLSSLQJýSXUSRVHVñýZKLFKý
PXVWýEHýORFDWHGýHQGðWRðHQGñýWKHQýWUHDWHGýõIRUýZLULQJýSXUSRVHVôýDVýDýVLQJOHýXQLWï

,GHQWLI\ý0RGXOHVý$ýDQGý%ýDQGýGHWHUPLQHýWKHLUýUHTXLUHGýRULHQWDWLRQýLQýWKHýLQVWDOOHGýSRVLWLRQïý
õ5HIHUýWRý)LJXUH ëôï

0RYHý0RGXOHý%ýWRýLWVýILQDOðLQVWDOOHGýSRVLWLRQï

0RYHý0RGXOHý$ýLQWRýDOLJQPHQWýZLWKýõEXWýDýIHZýLQFKHVîFHQWLPHWHUVýDZD\ýIURPôý0RGXOHý%ï

/HYHOýDQGýDOLJQýERWKýPRGXOHVïý/HYHOýHDFKýPRGXOHñýERWKýVLGHðWRðVLGHýDQGýIURQWðWRðUHDUïý$OLJQý
WKHýPRGXOHVýKRUL]RQWDOO\ñýYHUWLFDOO\ñýDQGýD[LDOO\ïýõ2QýXQHYHQýIORRUVñýWKHýXVHýRIýVKLPVýRUýRSWLRQDOý
IORRUýSHGHVWDOVîOHYHOHUVýZLOOýEHýQHFHVVDU\ïô

%ULQJýWKHýPRGXOHVýWRJHWKHUïý2EVHUYHýWKDWýWKHýUXEEHUýJDVNHWýDURXQGýWKHýSHULPHWHUýRIý0RGXOH %ý
PHHWVýDQGýVHDOVýZLWKýWKHýPDWLQJýSHULPHWHUýRIý0RGXOHý$ï

,GHQWLI\ýWKHýLQWHUFRQQHFWLQJýSRZHUýFRQGXFWRUVýDQGýFRQWUROýZLUHVýORFDWHGýLQý0RGXOHV $ý
DQGý%ïýõ5HIHUýWRý)LJXUH ììýIRUýZLUHýQXPEHUVýDQGýFRQQHFWLRQVïô

/RFDWHýWKHýWKUHHýSULPDU\ýFRQGXFWRUVýõ:ìíéñý:ìíèýDQGý:ìíçôýDQGýJURXQGýõ:äêôýLQý
0RGXOH %ïý)HHGýWKHVHýFRQGXFWRUVýLQWRý0RGXOHý$ýWKURXJKýWKHýVDPHýõORZHUôýRSHQLQJïý0DWFKýWKHý
SULPDU\ýFRQGXFWRUVýWRýWKHýFRUUHVSRQGLQJýWDJJHGýWHUPLQDOVýDVýVKRZQýLQý)LJXUH ììïý&RQQHFWýWKHý
FRQGXFWRUVïý6XSSRUWýWKHýWUDQVIRUPHUýWHUPLQDOVýZKHQýWLJKWHQLQJïý5HIHUýWRý7DEOH èýIRUýWHUPLQDOý
WRUTXHýUHTXLUHPHQWVï

/RFDWHýWKHýVHFRQGDU\ýFRQGXFWRUVýõ:ìëäñý:ìêíñý:ìêìñýDQGý:ìéíýLIýUHTXLUHGôýLQý
0RGXOH $ïý)HHGýWKHVHýFRQGXFWRUVýLQWRý0RGXOHý%ýWKURXJKýWKHýVDPHýõXSSHUôýRSHQLQJïý0DWFKýWKHý
VHFRQGDU\ýFRQGXFWRUVýWRýWKHýFRUUHVSRQGLQJýWDJJHGýWHUPLQDOVýDVýVKRZQýLQý)LJXUH ììïý&RQQHFWýWKHý
FRQGXFWRUVïý6XSSRUWýWKHýWUDQVIRUPHUýWHUPLQDOVýZKHQýWLJKWHQLQJïý5HIHUýWRý7DEOH èýIRUýWHUPLQDOý
WRUTXHýUHTXLUHPHQWVï

/RFDWHýWKHýIDQýSRZHUýDQGýWHPSHUDWXUHýVHQVRUýFRQQHFWRUVýORFDWHGýLQý0RGXOHý$ýDQGý%ïý
0DWFKýWKHýIDQýDQGýWHPSHUDWXUHýVHQVRUýFRQQHFWRUýLQý0RGXOHý$ýWRýWKHýFRUUHVSRQGLQJýFRQQHFWRUýLQý
0RGXOHý%ïý3OXJýWKHýFRQQHFWRUýVHWýWRJHWKHUï

127(
,IýWKHýV\VWHPýLVýWRýEHýORFDWHGýQH[WýWRýDýZDOOõVôñýDOOýSDQHOVýRQýWKHýVLGHõVôý
IDFLQJýWKHýZDOOõVôýVKRXOGýEHýLQVWDOOHGýEHIRUHýPRYLQJýWKHýPRGXOHVýLQWRýWKHý
LQVWDOOHGýSRVLWLRQï
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Figure 11 Intermodule Wiring, 150-200 kVA
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1.2.6 Output Power Connections

:KHQýHTXLSSHGýZLWKýLQWHJUDOýGLVWULEXWLRQñýWKHý'DWDZDYHýSURYLGHVýWKHýIOH[LELOLW\ýRIýFXVWRPýRXWSXWý
SRZHUýGLVWULEXWLRQýFRQILJXUDWLRQï

2XWSXWýFLUFXLWýEUHDNHUõVôýDQGîRUýSDQHOERDUGVýZLWKýJURXQGýDQGýQHXWUDOýSURYLVLRQVýDUHýSURð
YLGHGýLQVLGHýWKHý'DWDZDYHýXQLWýIRUýFRQQHFWLQJýORDGõVôýDVýUHTXLUHGïýõ6HHý)LJXUH èýDQGý)LJXUH çïô

)OH[LEOHýRXWSXWýGLVWULEXWLRQýFDEOHVýIRUýXVHýLQýGDWDýSURFHVVLQJýDUHDVýXQGHUýDýUDLVHGýIORRUýDUHý
RSWLRQDOýDQGýPD\ýEHýIDFWRU\ýVXSSOLHGïý&DEOHýOHQJWKVýDQGýOD\RXWýVKRXOGýEHýZHOOðSODQQHGã

&DEOHýDFFHVVýðý&DEOHýURXWHVýVKRXOGýIROORZýDLVOHVýEHWZHHQýHTXLSPHQWïý7KLVýZLOOýIDFLOLWDWHýDFFHVVýWRý
FDEOHVýIRUýLQVWDOODWLRQñýURXWLQHýLQVSHFWLRQñýDQGýIXWXUHýFKDQJHVï

&DEOHýOHQJWKýðý0HDVXUHýWKHýGLVWDQFHýWRýWKHýORDGýHTXLSPHQWýIROORZLQJýULJKWðDQJOHýSDWKVñýUDWKHUý
WKDQýGLDJRQDOO\ýRUýGLUHFWO\ïý$OZD\VýPHDVXUHýWRýWKHýH[WUHPHýIDUýVLGHýRIýWKHýHTXLSPHQWýZLWKýUHVSHFWý
WRýWKHý'DWDZDYHýXQLWýWRýLQVXUHýDGHTXDWHýFDEOHýOHQJWKï

$LUýFLUFXODWLRQýðý3UHYHQWýUHVWULFWLRQýRIýDLUIORZýXQGHUýWKHýUDLVHGýIORRUýE\ýUXQQLQJýWKHýIOH[LEOHýFRQð
GXLWVýIODWýRQýWKHýVXEðIORRUñýLQýSDUDOOHOýSDWKVï

3DGORFNðRIIýSURYLVLRQVýðý$OOýRXWSXWýFDEOHVýZLWKRXWýUHFHSWDFOHVýZKLFKýDUHýKDUGðZLUHGýWRýWKHýORDGý
HTXLSPHQWýPXVWýEHýHTXLSSHGýZLWKýDýSDGORFNðRIIýDFFHVVRU\ýIRUýWKHýRXWSXWýFLUFXLWýEUHDNHUïý7KHýSDGð
ORFNðRIIýDFFHVVRU\ýLVýWRýEHýXVHGýWRýORFNðRXWýDQGýWDJýWKHýFLUFXLWýEUHDNHUýZKHQýVHUYLFHýLVýSHUIRUPHGý
RQýWKHýKDUGðZLUHGýORDGýHTXLSPHQWýLQýDFFRUGDQFHýZLWKý26+$ýVDIHW\ýUXOHVï

7KHýPDLQýRXWSXWýIHHGHUýIRUý&RQGLWLRQLQJý$ORQHýXQLWVýVKRXOGýEHýVL]HGýIRUýQRýPRUHýWKDQýëøýYROWð
DJHýGURSïý7\SLFDOýFRQGXFWRUðVL]HýGDWDýLVýVKRZQýLQý7DEOH ëñýKRZHYHUñýODUJHUýZLUHýVL]HýPD\ýEHý
UHTXLUHGýEHFDXVHýRIýYROWDJHýGURSýRUýH[FHVVLYHýQHXWUDOýKDUPRQLFýFXUUHQWVïýõ6HHýWKHý1(&ñý
7DEOH êìíðçñýQRWHVýåýDQGýìíïôý)RUýEHVWýSHUIRUPDQFHñýWKHý'DWDZDYHýVKRXOGýEHýORFDWHGýDVýFORVHýWRýWKHý
ORDGýDVýSUDFWLFDOï

,QLWLDOýV\VWHPýRXWSXWýORDGLQJýVKRXOGýEHýEHWZHHQýèíøýDQGýæèøýRIýUDWHGýFDSDFLW\ïý7KLVýDOORZVý
WKHýDGGLWLRQýRIýIXWXUHýORDGVýZLWKRXWýLPPHGLDWHO\ýLQYHVWLQJýLQýDQRWKHUýSRZHUýFRQGLWLRQHUïý7KHý
KLJKýSDUWLDOðORDGýHIILFLHQF\ýRIýWKHý'DWDZDYHý0DJQHWLFý6\QWKHVL]HUýSHUPLWVýVXFKýVL]LQJýZLWKRXWý
LPSRVLQJýDQýHQHUJ\ðXVHýSHQDOW\ýGXULQJýLQLWLDOýRSHUDWLRQï

)RUýDGGLWLRQDOýLQIRUPDWLRQýRQýFDOFXODWLQJýWKHýUHTXLUHGýV\VWHPýFDSDFLW\ñýVHHý/LHEHUWý3RZHUOLQHý
3/7ðíäñý3RZHUý&DOFXODWLRQVýõ6\VWHPý6L]LQJôï

.HHSýWKHýORDGýEDODQFHGïý$OWKRXJKýWKHý'DWDZDYHý0DJQHWLFýV\QWKHVL]HUýFDQýWROHUDWHýXSýWRýDýìííøý
ORDGýLPEDODQFHñýEDODQFLQJýRIýORDGVýLVýJRRGýGHVLJQýSUDFWLFHýRQýDQ\ýêðSKDVHýV\VWHPïý$FFRUGLQJO\ñý
HDFKý'DWDZDYHýGLVWULEXWLRQýSDQHOýLVýORDGðEDODQFHGýDWýWKHýIDFWRU\ñýEDVHGýRQýRXWSXWýEUDQFKýFLUFXLWý
EUHDNHUýVL]HVïý$OOýDGGLWLRQVýWRýWKHýV\VWHPýVKRXOGýEHýDUUDQJHGýVRýDVýWRýSUHVHUYHýWKLVýEDODQFHï

&RGHý&RPSOLDQFHýðý$OOýRXWSXWýFDEOHVýDQGýFRQQHFWLRQVýPXVWýFRPSO\ýZLWKýWKHý1(&ýDQGýDOOýRWKHUý
DSSOLFDEOHýFRGHVï

$ :$51,1*
9(5,)<ý7+$7ý,1&20,1*ý/,1(ý92/7$*(ý&,5&8,76ý$5(ý
'(ð(1(5*,=('ý$1'ý/2&.('ý287ý%()25(ý,167$//,1*ý
287387ý%5($.(56ý$1'ý&$%/(6ï
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1.2.7 Control Wiring Connections

1(&ý$UWLFOHýçéèýUHTXLUHVý(32ýVZLWFKHVýDWýWKHýSULQFLSDOýURRPýH[LWVýRIý'DWDý3URFHVVLQJý5RRPVïý$OOý
VWDQGDUGý/LHEHUWýSRZHUýFRQGLWLRQLQJýV\VWHPVýKDYHýSURYLVLRQýIRUýH[WHUQDOýVKXWGRZQýFRQWUROýIURPý
5HPRWHý(PHUJHQF\ý3RZHUý2IIýõ5(32ôýVWDWLRQVïý)LJXUH ìëýLVýDýVLPSOLILHGýGLDJUDPýRIýWKHýVKXWð
GRZQýFLUFXLWU\ýRIýWKHý'DWDZDYHý0DJQHWLFý6\QWKHVL]HUï

Figure 12 Simplified Shutdown Circuit

/RZðYROWDJHýFRQWUROýFLUFXLWýðý$VýVKRZQýLQý)LJXUH ìëñýWKHýFRQWUROýFLUFXLWýRSHUDWHVýRQýëé9'&ïý
7KHýVKXWGRZQýGHYLFHýõUHSUHVHQWHGýE\ýWKHý5(32ýVZLWFKôýDFWLYDWHVýDýORZðFXUUHQWýëè9'&ýUHOD\ý
ZKLFKýLQýWXUQýRSHUDWHVýWKHýVKXQWðWULSýPHFKDQLVPïý7KHýVKXQWðWULSýVROHQRLGýRSHQVýWKHý0DLQý,QSXWý
%UHDNHUñýZKLFKýGHðHQHUJL]HVýWKHýSRZHUýFHQWHUï

0XOWLSOHðXQLWýVKXWGRZQýðý:KHQýPRUHýWKDQýRQHý'DWDZDYHýXQLWýLVýLQVWDOOHGýE\ýWKHýXVHUñýDýW\SLFDOý
UHTXLUHPHQWýLVýWKDWýDFWXDWLRQýRIýDýVLQJOHýGHYLFHýõ5(32ýIRUýH[DPSOHôýPXVWýVKXWýGRZQýDOOýXQLWVïý
7KHýORZðYROWDJHýFRQWUROýFLUFXLWVýRIýDOOýPRGXOHVýRIýDQ\ýVWDQGDUGý/LHEHUWý'DWDZDYHýV\VWHPýDUHý
GHVLJQHGýWRýPHHWýWKLVýUHTXLUHPHQWï

'HWDLOHGýGLDJUDPVýDQGýGHVFULSWLRQVýRIýWKHýVKXWGRZQýVFKHPHVýIRUýPXOWLSOHðV\VWHPýLQVWDOODð
WLRQVýDUHýFRQWDLQHGýLQýWKHý/LHEHUWý3RZHUý/LQHý3/7ðêèñý§0XOWLSOHý3RZHUý&HQWHUý&RQWUROý6FKHPHVï¨

([WHUQDOýFRQWUROýZLULQJýFRQQHFWLRQVýIRUý5HPRWHý6KXWGRZQñýDODUPñýDQGîRUýPRQLWRULQJýDUHý
PDGHýWRýWKHýORZðYROWDJHýMXQFWLRQýER[ýõLIýXVHGôýRUýWRýWKHýORZðYROWDJHýFRQWUROýWHUPLQDOýVWULSýORFDWHGý
LQVLGHýWKHý'DWDZDYHý8QLWï

&RQWUROýZLULQJýFRQQHFWLRQVýYDU\ýZLWKýWKHýW\SHýRIýPRQLWRULQJýV\VWHPýIXUQLVKHGýZLWKýWKHýXQLWïý
7KUHHýW\SLFDOýFRQWUROýZLULQJýFRQILJXUDWLRQVýDUHýVKRZQýLQý)LJXUH ìêýDQGý)LJXUH ìéï

&RGHý&RPSOLDQFHýðý&RQWUROýZLULQJýFRQQHFWLRQVýPXVWýFRPSO\ýZLWKýWKHý1(&ýDQGýDOOýRWKHUýDSSOLFDð
EOHýFRGHVï

$ :$51,1*
9(5,)<ý7+$7ý$//ý,1&20,1*ý/,1(ý92/7$*(ýõ32:(5ôý$1'ý
/2:ý92/7$*(ýõ&21752/ôý&,5&8,76ý$5(ý'(ð(1(5*,=('ý
$1'ý/2&.('ý287ý%()25(ý,167$//,1*ý&$%/(6ý25ý0$.,1*ý
&211(&7,216ñý:+(7+(5ý,1ý7+(ý-81&7,21ý%2;ý25ý,1ý7+(ý
81,7ï
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Figure 13 Typical Control Wiring for Units Without Monitoring
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Figure 14 Typical Control Wiring for Units With Monitoring
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2.0 EQUIPMENT INSPECTION AND START-UP

2.1 Internal Inspection

$ýGHWDLOHGýLQWHUQDOýLQVSHFWLRQýVKRXOGýEHýSHUIRUPHGýDIWHUýWKHýXQLWýLVýLQýSODFHýDQGýEHIRUHýLWýLVýHQHUð
JL]HGñýWRýHQVXUHýWURXEOHðIUHHýVWDUWðXSïý7KHýVDPHýLQWHUQDOýLQVSHFWLRQýVKRXOGýEHýFDUULHGýRXWýZKHQý
SHUIRUPLQJýSUHYHQWLYHýPDLQWHQDQFHï

2SHQýWKHýXQLWýðý*DLQýDFFHVVýWRýWKHýLQWHUQDOýFRPSRQHQWVýRIýWKHý'DWDZDYHýXQLWýE\ýUHPRYLQJýWKHý
H[WHULRUýSDQHOVï

9LVXDOO\ýLQVSHFWýðý%HýVXUHýZLULQJýDQGýFRPSRQHQWVýDUHýQRWýGDPDJHGïý&KHFNýFDSDFLWRUVýIRUýRLOý
OHDNVýRUýEXOJLQJï

&KHFNýSRZHUýFRQQHFWLRQVýðý&KHFNýDOOýSRZHUýFRQQHFWLRQVýIRUýWLJKWQHVVïý5HIHUýWRý7DEOH èýIRUý
WRUTXHýUHTXLUHPHQWVýRIýDOOýHOHFWULFDOýFRQQHFWLRQVï

3HUIRUPýIRUPDOýGHWDLOHGýLQVSHFWLRQýðý)ROORZýWKHýSURFHGXUHVýGHVFULEHGýLQýêïí ðý,QVSHFWLRQý
DQGý6WDUWð8Sý&KHFNOLVWýZKHQýSHUIRUPLQJýGHWDLOHGýLQVSHFWLRQï

2.2 Start-Up

&KHFNOLVWVýðý)ROORZýWKHýGHWDLOHGýWKHýVWHSðE\ðVWHSýFKHFNOLVWýõêïí ðý,QVSHFWLRQýDQGý6WDUWð8Sý
&KHFNOLVWôýZKHQýLQVWDOOLQJýDQGýVWDUWLQJðXSýWKHý'DWDZDYHý0DJQHWLFý6\QWKHVL]HUï

,QLWLDOýV\VWHPýVWDUWðXSýðýDýTXDOLILHGýHOHFWULFLDQýVKRXOGýEHýHPSOR\HGýWRýSHUIRUPýWKHýHTXLSPHQWý
LQVSHFWLRQýDQGýVWDUWðXSïý/LHEHUWýV\VWHPýVWDUWðXSýPD\ýEHýDUUDQJHGýE\ýFDOOLQJý\RXUýORFDOý/LHEHUWý
VDOHVýUHSUHVHQWDWLYHýRUý/LHEHUWý*OREDOý6HUYLFHVïý,QýWKHý86$ñýFDOOýìðåííðèéêðëêæåï

:DUUDQW\ýHIIHFWLYLW\ýðý$ýFRS\ýRIýWKHýDSSURSULDWHýFKHFNOLVWýõIXUQLVKHGýZLWKýWKHýHTXLSPHQWôýPXVWý
EHýFRPSOHWHGñýVLJQHGñýGDWHGýDQGýUHWXUQHGýWRýWKHý)DFWRU\ïý:DUUDQW\ýFRYHUDJHýRIýWKHýHTXLSPHQWýLVý
QRWýHIIHFWLYHýXQOHVVýWKHý&KHFNOLVWýLVýUHFHLYHGýE\ýWKHý)DFWRU\ï

$ :$51,1*
9(5,)<ý7+$7ý$//ý,1&20,1*ý32:(5ý$1'ý&21752/ý
&,5&8,76ý$5(ý'(ð(1(5*,=('ý$1'ý/2&.('ý287ý%()25(ý
3(5)250,1*ý7+(ý,17(51$/ý,163(&7,21ï

$ :$51,1*
(48,30(17ý,163(&7,21ý$1'ý67$57ð83ý6+28/'ý%(ý
3(5)250('ý21/<ý%<ý75$,1('ý3(56211(/ï

+$=$5'286ý92/7$*(6ý$5(ý35(6(17ý'85,1*ý67$57ð83ý
352&('85(6ï

(/(&75,&$/ý6$)(7<ý35(&$87,216ý0867ý%(ý)2//2:('ý
7+528*+287ý,163(&7,21ý$1'ý67$57ð83ï
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Table 5 Torque Specifications (Unless Otherwise Labeled)

A. Nut and Bolt Combinations

Bolt 
Shaft Size

Grade 2 
Standard

Electrical Connections 
with Belleville Washers

lb-in N-m lb-in N-m

1/4 53 6.0 46 5.2

5/16 107 12.1 60 6.8

3/8 192 21.7 95 10.7

1/2 528 60.0 256 28.9

B. Main Input and Main Output Circuit Breakers

Breaker Size
Wire 
Size

Compression Lug

lb-in N-m

Up to 110 Amp #14 - #10
#8 - #3

#2 - #3/0

35
100
150

4.0
11.4
17.1

125 to 250 Amp #3 - #1
#1/0 - 350 kcmil

200
275

22.8
31.3

300 to 800 Amp #2 - 600 kcmil 375 42.7

C. Panelboard Main Circuit Breaker

lb-in N-m

Busbar-to-Breaker 90 10.2

Compression Lug 250 28.5

D. Branch Circuit Breakers

lb-in N-m

Up to 30 Amp 35 4.0

40 to 100 Amp 45 5.1

E. Terminal Block Compression Lug

AWG Wire Size or Range lb-in N-m

#14 - #10 35 4.0

#8 40 4.5

#6 - #00 120 13.6

#6 - 350 kcmil 275 31.1

#4 - 500 kcmil 375 42.4
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3.0 INSPECTION AND START-UP CHECKLIST

3.1 Inspection 

Exterior Inspection

BBBýìï &RQIRUPýWKDWýWKHýH[WHULRUýRIýXQLWýLVýXQGDPDJHGýõLQFOXGLQJýFDEOHVýDQGýUHFHSWDFOHVñýLIý
IXUQLVKHGôï

BBBýëï &RQILUPýWKDWýVHUYLFHýDQGýYHQWLODWLRQýFOHDUDQFHVýDUHýDGHTXDWHýõ6HHý,QVWDOODWLRQý0DQXDOý
)LJXUHýìðêïô

Interior Inspection

BBBýêï 5HPRYHýDFFHVVLEOHýH[WHULRUýSDQHOVï

BBBýéï ,QVSHFWýDOOýZLUHýDQGýFRQGXFWRUýLQVXODWLRQýIRUýGDPDJHï

BBBýèï ,QVSHFWýDOOýZLULQJýFRQQHFWLRQVýWRýWKHýFDSDFLWRUýEDQNVïý5HðVHFXUHýWKHýFRQQHFWLRQVýLIý
QHFHVVDU\ïý5HPRYHýFDSDFLWRUýWUD\ýUHWDLQLQJýVFUHZVýZKLFKýSUHYHQWýWUD\VýIURPýVOLGLQJý
GXULQJýVKLSSLQJï

BBBýçï &KHFNýDOOýWUDQVIRUPHUýWHUPLQDOýFRQQHFWLRQVýIRUýWLJKWQHVVïý5HWRUTXHýLIýQHFHVVDU\ï

BBBýæï &KHFNýDOOýEUHDNHUýFRQQHFWLRQVýIRUýWLJKWQHVVïý5HWRUTXHýLIýQHFHVVDU\ï

BBBýåï &KHFNýDOOýWHUPLQDOýPRXQWLQJýEROWVýIRUýWLJKWQHVVïý5HWRUTXHýLIýQHFHVVDU\ï

BBBýäï &KHFNýWUDQVIRUPHUýPRXQWLQJýEROWVýIRUýWLJKWQHVVïý5HWRUTXHýLIýQHFHVVDU\ï

BBBýìíï 5HPRYHýDQ\ýIRUHLJQýREMHFWVýIURPýWKHýFRPSRQHQWVýRUýWKHýLQWHULRUýDUHDýRIýWKHýXQLWïý0DNHý
VXUHýDLUýSDVVDJHVýRQýWUDQVIRUPHUVýDUHýFOHDUýDQGýIUHHýRIýGHEULVï

BBBýììï &KHFNýWKDWýWKHýFRROLQJýIDQýEODGHVýPRYHýIUHHO\ñýDQGýWKDWýWKHýLQWDNHýDQGýH[KDXVWýDLUýVFUHHQVý
DUHýFOHDQýDQGýIUHHýRIýREVWUXFWLRQVï

BBBýìëï 5HSODFHýVLGHýSDQHOVñýOHDYLQJýDFFHVVýWRýFLUFXLWýEUHDNHUVýIRUýWKHýIROORZLQJýVWDUWðXSý
SURFHGXUHï

8QLWý6HULDOý1XPEHUã

8QLWý0RGHOý1XPEHUã

'DWHã

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

$ :$51,1*
$//ý(48,30(17ý,163(&7,21ý352&('85(6ý$5(ý72ý%(ý
3(5)250('ý:,7+ý32:(5ý72ý7+(ý81,7ý7851('ý2))ý$1'ý
/2&.('ý287

127(
:KHQýUHPRYLQJýH[WHULRUýSDQHOVñý',6&211(&7ý3$1(/ý*5281'ý:,5(6ý
%<ý6(3$5$7,1*ý7+(ý($6<ð',6&211(&7ý7(50,1$/6ý/2&$7('ý
21ý7+(ý)5$0(ïý:KHQýUHSODFLQJýH[WHULRUýSDQHOVñýUHFRQQHFWýDOOýSDQHOý
JURXQGýZLUHVï

127(
:KHQýUHSODFLQJýWKHýVLGHýSDQHOVñýEHýVXUHýWRýUHFRQQHFWýWKHýSDQHOýJURXQGý
ZLUHVï
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3.2 Start-Up

BBBýìêï 0DNHýFHUWDLQýWKDWýDOOýFLUFXLWýEUHDNHUVýDUHýLQýWKHý2))ýSRVLWLRQýDQGýWKDWýDOOýSRZHUýWRýWKHý
XQLWýLVýORFNHGýRXWï

BBBýìéï 3ODFHý%<3$66ý6ZLWFKýõLIýSURYLGHGôýLQýWKHý§1250$/¨ýSRVLWLRQï

BBBýìèï 7XUQý21ýWKHýEXLOGLQJýLQSXWýSRZHUýWRýWKHýXQLWï

BBBýìçï &KHFNýWKHýSKDVHýURWDWLRQýDWýWKHýPDLQýLQSXWýEUHDNHUïý3KDVHýURWDWLRQýVKRXOGýEHý$ñý%ñý&ñý
OHIWðWRðULJKWï

BBBýìæï &KHFNýDQGýUHFRUGýWKHýLQSXWýYROWDJHVýDWýWKHýPDLQýLQSXWýEUHDNHUïý0HDVXUHGýYROWDJHVýVKRXOGý
FRUUHVSRQGýWRýWKHýXQLWöVýQDPHSODWHýLQSXWýYROWDJHã
9ROWVñýSKDVHý$ýWRýSKDVHý%ý ýBBBBBBBBBBBBBBB
9ROWVñýSKDVHý%ýWRýSKDVHý&ý ýBBBBBBBBBBBBBBB
9ROWVñýSKDVHý&ýWRýSKDVHý$ý ýBBBBBBBBBBBBBBB

BBBýìåï 7XUQý21ýWKHýPDLQýLQSXWýEUHDNHUâýZDLWýRQHýPLQXWHïýõ,IýEUHDNHUýWULSVý2))ñýFKHFNýIRUýZLULQJý
HUURUVñýLQFOXGLQJýFRQWUROýZLULQJïý&RQWDFWý/LHEHUWý*OREDOý6HUYLFHýRUýWKHýORFDOýIDFWRU\ý
UHSUHVHQWDWLYHýIRUýDVVLVWDQFHïô

BBBýìäï &KHFNýWKHýSKDVHýURWDWLRQýDWýWKHýOLQHýVLGHýWHUPLQDOVýõWRSôýRIýWKHýRXWSXWýFLUFXLWýEUHDNHUõVôïý
7KHýURWDWLRQýVKRXOGýEHý$ñý%ñý&ñýOHIWðWRðULJKWï

BBBýëíï &KHFNýDQGýUHFRUGýWKHýLQSXWýYROWDJHVýDWýWKHýOLQHðVLGHýWHUPLQDOVýRIýWKHýRXWSXWýFLUFXLWý
EUHDNHUïý0HDVXUHGýYROWDJHVýVKRXOGýFRUUHVSRQGýWRýWKHýXQLWöVýQDPHSODWHýLQSXWýYROWDJHï
9ROWVñýSKDVHý$ýWRýSKDVHý%ý ýBBBBBBBBBBBBBBB
9ROWVñýSKDVHý%ýWRýSKDVHý&ý ýBBBBBBBBBBBBBBB
9ROWVñýSKDVHý&ýWRýSKDVHý$ý ýBBBBBBBBBBBBBBB
9ROWVñýSKDVHý$ýWRýQHXWUDOý ýBBBBBBBBBBBBBBB
9ROWVñýSKDVHý%ýWRýQHXWUDOý ýBBBBBBBBBBBBBBB
9ROWVñýSKDVHý&ýWRýQHXWUDOý ýBBBBBBBBBBBBBBB
0HDVXUHýDQGýUHFRUGýWKHýLQLWLDOýFDSDFLWRUýFXUUHQWVýDFFRUGLQJýWRýèïê ðý'DWDZDYHý0DJQHWLFý
6\QWKHVL]HUý&KHFNï
,IýRXWSXWýYROWDJHVýRUýFDSDFLWRUýFXUUHQWVýDUHýLQFRUUHFWñýFKHFNýIRUýZLULQJýHUURUVïý&RQWDFWý/LHð
EHUWý*OREDOý6HUYLFHVýRUýWKHýORFDOýIDFWRU\ýUHSUHVHQWDWLYHýIRUýDVVLVWDQFHï

BBBýëìï 9HULI\ýWKDWýDOOýLQWHUQDOýFRROLQJýIDQVýDUHýRSHUDWLQJï

BBBýëëï 'HSUHVVýWKHýORFDOý(0(5*(1&<ý32:(5ý2))ýVZLWFKýDQGýYHULI\ýV\VWHPýVKXWGRZQïý7XUQý
WKHýXQLWýEDFNýRQï

BBBýëêï 5HSHDWý6WHS ëëýIRUýHDFKýUHPRWHý(0(5*(1&<ý32:(5ý2))ýVZLWFKýZLWKýZKLFKýWKHý
V\VWHPýLVýHTXLSSHGï
1RWHýWKDWýWKHýUHPRWHý(0(5*(1&<ý32:(5ý2))ýVZLWFKýPD\ýVKXWýGRZQýPRUHýHTXLSð
PHQWýWKDQýMXVWýWKHý'DWDZDYHýXQLWï

$ :$51,1*
67$57ð83ý352&('85(6ý6+28/'ý%(ý3(5)250('ý21/<ý%<ý
48$/,),('ý3(56211(/ïý+$=$5'286ý92/7$*(6ý$5(ý
35(6(17ý,1ý7+(ý(48,30(17ý7+528*+287ý7+(ý0$-25,7<ý
2)ý7+(ý67$57ð83ý352&('85(ïý352&(('ý:,7+ý&$87,21ï
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BBBýëéï 7XUQýWKHýE\SDVVýVZLWFKýWRý§$8;,/,$5<¨ýSRVLWLRQï

BBBýëèï 7XUQý21ýWKHýEXLOGLQJýSRZHUýWRýWKHýE\SDVVýLQSXWï

BBBýëçï &KHFNýWKHýSKDVHýURWDWLRQýDWýWKHýOLQHýVLGHýRIýWKHý%\SDVVý,QSXWý%UHDNHUïý3KDVHýURWDWLRQý
VKRXOGýEHý$ñý%ñý&ñýOHIWðWRðULJKWï

BBBýëæï &KHFNýDQGýUHFRUGýWKHýLQSXWýYROWDJHVýDWýWKHýOLQHýVLGHýõWRSôýRIýWKHýE\SDVVýLQSXWýEUHDNHUã
9ROWVñýSKDVHý$ýWRýSKDVHý%ý ýBBBBBBBBBBBBBBB
9ROWVñýSKDVHý%ýWRýSKDVHý&ý ýBBBBBBBBBBBBBBB
9ROWVñýSKDVHý&ýWRýSKDVHý$ý ýBBBBBBBBBBBBBBB
õ127(ý7+$7ý7+(ý120,1$/ý92/7$*(ý/(9(/ý2)ý7+(ý%<3$66ý,1387ý0867ý
%(ý7+(ý6$0(ý$6ý7+(ý5$7('ý120,1$/ý287387ý/(9(/ý2)ý7+(ý'$7$ð
:$9(ýðý7+(5(ý,6ý12ý67(3ð'2:1ý2)ý7+(ý%<3$66ý92/7$*(ý,16,'(ý7+(ý
81,7ïô

BBBýëåï 7XUQý21ýWKHýE\SDVVýLQSXWýEUHDNHUïý&KHFNýWKHýSKDVHýURWDWLRQýDWýWKHýOLQHýVLGHýWHUPLQDOVýRIý
WKHýRXWSXWýEUHDNHUõVôïý7KHýURWDWLRQýVKRXOGýEHý$ñý%ñý&ñýOHIWðWRðULJKWï

BBBýëäï &KHFNýDQGýUHFRUGýWKHýYROWDJHVýDWýWKHýOLQHðVLGHýWHUPLQDOVýRIýWKHýRXWSXWýFLUFXLWýEUHDNHUã
9ROWVñýSKDVHý$ýWRýSKDVHý%ý ýBBBBBBBBBBBBBBB
9ROWVñýSKDVHý%ýWRýSKDVHý&ý ýBBBBBBBBBBBBBBB
9ROWVñýSKDVHý&ýWRýSKDVHý$ý ýBBBBBBBBBBBBBBB
9ROWVñýSKDVHý$ýWRýQHXWUDOý ýBBBBBBBBBBBBBBB
9ROWVñýSKDVHý%ýWRýQHXWUDOý ýBBBBBBBBBBBBBBB
9ROWVñýSKDVHý&ýWRýQHXWUDOý ýBBBBBBBBBBBBBBB

BBBýêíï 'HSUHVVýWKHýORFDOý(0(5*(1&<ý32:(5ý2))ýVZLWFKýDQGýYHULI\ýV\VWHPýVKXWGRZQýYLDý
5HVHUYHý,QSXWý%UHDNHUýWULSïý7XUQýWKHýXQLWýEDFNýRQï

BBBýêìï 7XUQýRIIýDOOýEUHDNHUVýDQGýUHWXUQý%\SDVVýVZLWFKýWRý§1250$/¨ýSRVLWLRQïý

127(
6WHSV ëéýWKURXJK êëýDSSO\ýWRýWKHýRSWLRQDOý%\SDVVý6ZLWFKïý,IýWKHýV\VWHPýLVý
QRWýHTXLSSHGýZLWKýDýE\SDVVýVZLWFKñýSURFHHGýGLUHFWO\ýWRý6WHS êêï

127(
7KHVHýYROWDJHVýVKRXOGýQRWýGLIIHUýVLJQLILFDQWO\ýIURPýWKRVHýUHFRUGHGýLQý
6WHS ëíïý,IýWKHUHýLVýPRUHýWKDQý�êøýYDULDWLRQñýWXUQý2))ýWKHýEXLOGLQJýSRZHUý
WRýWKHýXQLWñýWKHQýYHULI\ýSURSHUýWDSýVHWWLQJVýRIýWKHýE\SDVVýWUDQVIRUPHUýõRUýWKHý
EXLOGLQJýGLVWULEXWLRQýWUDQVIRUPHUýLIýWKHUHýLVýQRýE\SDVVýWUDQVIRUPHUôïý7KHQý
UHSHDWý6WHSV ëéýWKURXJK ëäï
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3.3 Monitoring System Check Out

BBBýêëï %$6,&ý,1',&$7256ñý0DLQý,QSXWã

BBB Dï :LWKýWKHýE\SDVVýVZLWFKýLQý1250$/ýSRVLWLRQñýWXUQýWKHýEXLOGLQJýSRZHUýWRýWKHýPDLQý
LQSXWý21ñýWKHQýWXUQýWKHýPDLQýLQSXWýEUHDNHUý21ï

BBB Eï &KHFNýWKDWýWKHýORFDOý(0(5*(1&<ý32:(5ý2))ýEXWWRQýLVýLOOXPLQDWHGýDQGýWKDWýWKHý
VHFRQGýLQGLFDWRUýõ75$16)250(5ý29(57(03ýRUý$/$50ý35(6(17ôýLVýRIIï

BBB Fï 5HWXUQýDOOýEUHDNHUVýWRý2))ï

BBBýêêï %$6,&ý,1',&$7256ýõ:LWKý%\SDVVý2SWLRQôý

BBB Dï :LWKýWKHýE\SDVVýVZLWFKýLQý$8;,/,$5<ýSRVLWLRQñýWXUQýWKHýEXLOGLQJýLQSXWýSRZHUý21ñý
WKHQýWXUQýWKHýPDLQýLQSXWýEUHDNHUý21ï

BBB Eï &KHFNýWKDWýWKHýORFDOý(0(5*(1&<ý32:(5ý2))ýEXWWRQýLVýLOOXPLQDWHGýDQGýWKDWýWKHý
75$16)250(5ý29(57(03ýLVýRIIïý,Iý§81,7ý,1ý%<ð3$66ý02'(¨ýLVýDODUPHGñý
WKHý$/$50ý35(6(17ýLQGLFDWRUýVKRXOGýEHý21ï

BBB Fï 5HWXUQýDOOýEUHDNHUVýWRý2))ýDQGýE\SDVVýVZLWFKýWRý1250$/ýSRVLWLRQï

BBBýêéï 0$18$/ý5(67$57ý&+(&.ïý:LWKý5HVWDUWý6HOHFWRUý6ZLWFKýLQýWKHýPDQXDOý
SRVLWLRQãý

BBB Dï 7XUQýRQýEXLOGLQJýSRZHUýWRýWKHý0DLQýLQSXWïý7XUQý0DLQý,QSXWýEUHDNHUý21ï

BBB Eï 7XUQýRIIýDOOýEXLOGLQJýSRZHUýWRýXQLWï

BBB Fï 2EVHUYHýWKDWý0DLQý,QSXWýEUHDNHUýDXWRPDWLFDOO\ýWULSVýRSHQýXSRQýSRZHUýORVVï

BBB Gï 5HVWRUHýPDLQýLQSXWýEXLOGLQJýSRZHUýDQGýUHWXUQý0DLQý,QSXWýEUHDNHUýWRý21ï

BBBýêèï 32:(5ý021,725ý3$1(/ïý
,IýXQLWýLVýHTXLSSHGýZLWKýDý3RZHUý0RQLWRUý3DQHOñýWXUQýWKHýXQLWý21ñýDQGýFKHFNýWRýHQVXUHý
WKDWýWKHýYROWDJHýYDOXHVýLQGLFDWHGýE\ýWKHý0RQLWRUý3DQHOýFRUUHVSRQGýWRýWKHýYROWDJHýYDOXHVý
PHDVXUHGýDWýWKHýLQSXWýDQGýRXWSXWýFLUFXLWýEUHDNHUýõ6WHSV ìæýDQG ëíôï

BBBýêçï &(175$/,=('ý021,725,1*ïý
,IýWKHýXQLWýLVýFRQQHFWHGýWRýDý&HQWUDOL]HGý0RQLWRULQJý6\VWHPñýWXUQýWKHýXQLWýDQGý&HQWUDOL]HGý
0RQLWRULQJý6\VWHPý21ïý9HULI\ýSURSHUýFRPPXQLFDWLRQýWRýWKHýPRQLWRULQJýV\VWHPï

BBBýêæï &21752/ý92/7$*(ãý
BBB Dï 2EWDLQýDFFHVVýWRýWKHýORZýYROWDJHýWHUPLQDOVýLQýWKHý/RZý9ROWDJHý-XQFWLRQý%R[ýõLIýXVHGôñý

RUýLQýWKHýORZýYROWDJHýFRQWUROýVHFWLRQýLQVLGHýXQLWï
BBB Eï 7XUQýWKHýXQLWý21ïý0HDVXUHýDQGýUHFRUGýWKHýFRQWUROýYROWDJHýRQýWHUPLQDOVýìýõòôýDQGýêý

õ&20ôï
BBB Fï &RQWUROýYROWDJHý ýBBBBBBBBBBBBBBB

õ9ROWDJHýVKRXOGýEHýEHWZHHQýëíýDQGýëåý9'&ïô

BBBýêåï &86720(5ý$/$506ïý,IýFXVWRPHUýDODUPVýDUHýSURYLGHGãý
BBB Dï 7XUQýWKHýXQLWý21ýDQGýVLPXODWHýDODUPýRSHUDWLRQýE\ýMXPSHULQJýWKHýDSSURSULDWHýORZý

YROWDJHýFRQWUROýWHUPLQDOVïýõ5HIHUýWRýWKHýFRQWUROýZLULQJýLQVWDOODWLRQýGUDZLQJýIXUQLVKHGý
ZLWKýWKHýXQLWïô

BBB Eï 9HULI\ýFRUUHFWýDODUPýDQQXQFLDWLRQýE\ýWKHý3RZHUý0RQLWRUý3DQHOýDQGýE\ýWKHý&HQWUDOL]HGý
0RQLWRULQJý6\VWHPýõLIýXVHGôï
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3.4 Equipment Connection Check Out (For Units With Output Distribution Cables)

BBBýêäï :LWKý%\SDVVýVZLWFKýLQýWKHý1250$/ýSRVLWLRQñýWXUQýRQýPDLQýLQSXWýSRZHUýWRýXQLWñýWKHQý
WXUQýRQýWKHýSDQHOERDUGýPDLQýRXWSXWýEUHDNHUõVôï

BBBýéíï ,QGLYLGXDOO\ýWXUQýRQýHDFKýEUDQFKýFLUFXLWýEUHDNHUýDQGýFKHFNýWKHýRXWSXWýYROWDJHýõDOVRýSKDVHý
URWDWLRQñýLIýDýêðSKDVHýFLUFXLWôýDWýWKHýUHFHSWDFOHýRUýFDEOHýHQGï

BBBýéìï 7XUQý2))ýDOOýEUDQFKýFLUFXLWýEUHDNHUVýDQGýWKHýSDQHOERDUGýPDLQýRXWSXWýFLUFXLWýEUHDNHUõVôï

BBBýéëï &RQQHFWýWKHýORDGýHTXLSPHQWýSHUýHTXLSPHQWýPDQXIDFWXUHUªVýVSHFLILFDWLRQýDQGý
UHFRPPHQGDWLRQVï

BBBýéêï 7XUQýWKHýSDQHOERDUGýPDLQýRXWSXWýEUHDNHUõVôï

BBBýééï 7XUQýRQýEUDQFKýFLUFXLWýEUHDNHUVýWRýWKHýORDGýHTXLSPHQWïý2EVHUYHýWKHýSRZHUðXSý
VHTXHQFHýUHFRPPHQGHGýE\ýWKHýHTXLSPHQWýPDQXIDFWXUHUï

BBBýéèï 9HULI\ýWKDWýDOOýORDGýHTXLSPHQWýRSHUDWHVýSURSHUO\ï

BBBýéçï 5HSODFHýDOOýXQLWýSDQHOVï

$IWHUý,QVSHFWLRQýDQGý6WDUWð8SýSURFHGXUHýLVýFRPSOHWHñýWKHýFRPSOHWHGý6WDUWð8Sý÷ý,QVSHFWLRQýIRUPý
IXUQLVKHGýZLWKýWKHýXQLWýVKRXOGýEHýVLJQHGýDQGýUHWXUQHGýWRã

/LHEHUWý&RUSRUDWLRQ
ìíèíý'HDUERUQý'ULYH
3ï2ïý%R[ýëäìåç
&ROXPEXVñý2KLRýéêëëä

$ &$87,21
$OOýORDGVýVKRXOGýEHýGLVFRQQHFWHGýRUýWXUQHGýRIIýEHIRUHýSURFHHGLQJý
ZLWKýWKHýIROORZLQJýVWHSVï

)RUýXQLWVýZLWKýRXWSXWýGLVWULEXWLRQýFDEOHVñýEHýVXUHýWKDWýWKHUHýDUHý
12ýRXWSXWýUHFHSWDFOHVýFRQQHFWHGýWRýORDGýHTXLSPHQWýSOXJVñýDQGý
WKDWýWKHýUHFHSWDFOHVýDUHýQRWýLQýFRQWDFWýZLWKýIRUHLJQýREMHFWVï

3D\ýVSHFLDOýDWWHQWLRQýWRýWKRVHýRXWSXWýFDEOHVýLQWHQGHGýIRUýGLUHFWð
ZLULQJýFRQQHFWLRQâýWKHýH[SRVHGýFRQGXFWRUýHQGVýRIýWKHVHýFDEOHVý
PXVWýQRWýEHýLQýFRQWDFWýZLWKýHDFKýRWKHUýRUýZLWKýDQ\ýIRUHLJQý
REMHFWVï

127(
:DUUDQW\ýLVýQRWýLQýHIIHFWýXQOHVVý,QVSHFWLRQýDQGý6WDUWðXSýIRUPýLVýUHFHLYHGýE\ý
WKHýIDFWRU\ï
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4.0 OPERATING INSTRUCTIONS

4.1 Start-Up Procedures

%HIRUHýWKHýXQLWýLVýSODFHGýLQWRýVHUYLFHýDIWHUýLQLWLDOýLQVWDOODWLRQñýDIWHUýHTXLSPHQWýUHORFDWLRQñý
RUýDIWHUýHTXLSPHQWýKDVýEHHQýGHðHQHUJL]HGýIRUýDQýH[WHQGHGýSHULRGýRIýWLPHñýSHUIRUPýHTXLSPHQWý
LQVSHFWLRQýDQGýVWDUWðXSýSURFHGXUHVýDVýGHWDLOHGýLQýëïí ðý(TXLSPHQWý,QVSHFWLRQýDQGý6WDUWð8Sý
DQGýêïí ðý,QVSHFWLRQýDQGý6WDUWð8Sý&KHFNOLVWï

$IWHUýLQLWLDOýV\VWHPýVWDUWðXSñýWKHýIROORZLQJýJXLGHOLQHVýFDQýEHýXVHGýIRUýVWDQGDUGýHTXLSPHQWý
RSHUDWLRQïý7KHVHýJXLGHOLQHVýVKRXOGýEHýUHYLHZHGýIRUýDQ\ýVSHFLDOýHTXLSPHQWýPRGLILFDWLRQVñýVSHFLDOý
VLWHýFRQVLGHUDWLRQVñýRUýFRPSDQ\ýSROLFLHVýWKDWýPD\ýUHTXLUHýFKDQJHVýWRýWKHýVWDQGDUGýHTXLSPHQWý
RSHUDWLRQï

4.1.1 Emergency Shutdown

7RýSHUIRUPýDQýLPPHGLDWHýV\VWHPýVKXWGRZQýGXULQJýHPHUJHQF\ýFRQGLWLRQVñýOLIWýWKHýSURWHFWLYHý
FOHDUýFRYHUýDQGýSXVKýWKHý§(PHUJHQF\ý3RZHUý2II¨ýõ(32ôýVZLWFKýORFDWHGýRQýWKHýXQLWýIURQWýGRRUï

,IýVLWHýLVýHTXLSSHGýZLWKýDý5HPRWHý(PHUJHQF\ý3RZHUý2IIýõ5(32ôýVZLWFKýõVXFKýDVýLVýUHTXLUHGýE\ý
1(&ý$UWLFOHýçéèýDWýWKHýSULQFLSDOýH[LWýGRRUVôñýWRýSHUIRUPýDQýLPPHGLDWHýURRPýVKXWGRZQñýDFWLYDWHý
RQHýRIýWKHý5(32ýVZLWFKHVï

4.1.2 Normal System Shutdown

7RýSHUIRUPýDýQRUPDOýV\VWHPýVKXWGRZQñýSHUIRUPýDQýRUGHUO\ýORDGýHTXLSPHQWýõFRPSXWHUýV\Vð
WHPôýVKXWGRZQýDFFRUGLQJýWRýWKHýORDGýHTXLSPHQWýPDQXIDFWXUHUªVýUHFRPPHQGHGýVKXWGRZQý
VHTXHQFHïý7KHýORDGýHTXLSPHQWýFDQýEHýWXUQHGý2))ýDWýHDFKýSLHFHýRIýORDGýHTXLSPHQWýRUýDWýWKHýSRZHUý
FHQWHUªVýRXWSXWýGLVWULEXWLRQýõFLUFXLWýEUHDNHUôýSDQHOVýORFDWHGýEHKLQGýWKHýXQLWªVýIURQWýGRRUïý7XUQý
2))ýDOOýXQLWýRXWSXWýEUHDNHUVñýWKHQýWXUQý2))ýWKHýXQLWªVýPDLQýLQSXWýFLUFXLWýEUHDNHUïý7RýUHPRYHýDOOý
SRZHUýIURPýWKHýXQLWñýWXUQý2))ýWKHýEXLOGLQJýSRZHUýWRýWKHýXQLWªVýLQSXWýEUHDNHUýRUýMXQFWLRQýER[ï

4.1.3 Normal System Turn ON

0DNHýFHUWDLQýDOOýXQLWýFLUFXLWýEUHDNHUVýDUHýLQýWKHý2))ýSRVLWLRQïý$OOýXQLWýPDLQýFLUFXLWýEUHDNð
HUVýDUHýORFDWHGýEHKLQGýWKHýIURQWýGRRUVïý2XWSXWý'LVWULEXWLRQý%UHDNHUVýRQý6HOIð&RQWDLQHGýXQLWVýDUHý
ORFDWHGýEHKLQGýWKHýULJKWýVLGHýGRRUVïý7XUQý21ýEXLOGLQJýSRZHUýWRýWKHýXQLWïý7XUQý21ýWKHýXQLWªVýPDLQý
LQSXWýFLUFXLWýEUHDNHUïý,IýWKHýFLUFXLWýEUHDNHUýKDVýEHHQýWULSSHGý2))ýõLQVWHDGýRIýEHLQJýWXUQHGý2))ôñý
WKHýFLUFXLWýEUHDNHUýKDQGOHýPXVWýEHýPRYHGýWRýWKHý2))ýSRVLWLRQýEHIRUHýEHLQJýWXUQHGý21ïý,IýWKHýXQLWý
KDVýDýYROWDJHýPRQLWRULQJýSDQHOñýYHULI\ýSURSHUýRXWSXWýYROWDJHVýEHIRUHýWXUQLQJý21ýRXWSXWýFLUFXLWý
EUHDNHUVïý7XUQý21ýWKHýPDLQýRXWSXWýRUýSDQHOERDUGýPDLQýEUHDNHUVïý,QGLYLGXDOO\ýWXUQý21ýHDFKýRXWð
SXWýFLUFXLWýEUHDNHUýIROORZLQJýWKHýORDGýHTXLSPHQWýPDQXIDFWXUHUªVýVWDUWðXSýVHTXHQFHï

4.1.4 Manual Restart

,IýXQLWªVýPDQXDOýUHVWDUWýIHDWXUHýKDVýEHHQýVHOHFWHGñýWKHýXQLWªVýPDLQýLQSXWýFLUFXLWýEUHDNHUýZLOOýEHý
WULSSHGýXSRQýDýSRZHUýRXWDJHñýSUHYHQWLQJýUHSHWLWLYHýDSSOLFDWLRQýRIýXQVWDEOHýYROWDJHýDQGýDOORZLQJý
IRUýDQýRUGHUO\ýV\VWHPýUHVWDUWïý,IýWKHýPDLQýLQSXWýFLUFXLWýEUHDNHUýLVýWULSSHGýXSRQýDýSRZHUýRXWDJHñý
DIWHUýSRZHUýLVýUHVWRUHGñýIROORZýWKHý1RUPDOý6\VWHPý7XUQý21ýRXWOLQHGýDERYHï

127(
'HSHQGLQJýRQýWKHýSDUWLFXODUýFRQWUROýFLUFXLWýZLULQJñýRSHUDWLRQýRIýWKHýXQLWý
(32ýVZLWFKýPD\ýFDXVHýRWKHUýHTXLSPHQWýWRýDOVRýVKXWGRZQï
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4.2 Basic Monitor Panel (Units Without Monitoring)

;)250(5ý29(5ý7(03î6,/(1&(ýðý8SRQýRFFXUUHQFHýRIýDýWUDQVIRUPHUýRYHUWHPSHUDWXUHýFRQð
GLWLRQñýWKHý§;IRUPHUý2YHUý7HPSî6LOHQFH¨ýVZLWFKýZLOOýEHFRPHýLOOXPLQDWHGýDQGýWKHýDXGLEOHýDODUPý
ZLOOýEHýDFWLYDWHGïý3XVKLQJýWKHý§;IRUPHUý2YHUý7HPSî6LOHQFH¨ýVZLWFKýZLOOýVLOHQFHýWKHýDXGLEOHýDODUPïý
7KHýFDXVHýRIýWKHýRYHUWHPSHUDWXUHýFRQGLWLRQýVKRXOGýEHýLQYHVWLJDWHGýDQGýFRUUHFWHGïý3RVVLEOHýFDXVHVý
LQFOXGHýXQLWýRYHUORDGñýLQDGHTXDWHýYHQWLODWLRQñýKLJKýRUýORZýLQSXWýYROWDJHñýRUýPRQLWRULQJýPDOIXQFð
WLRQïý)DLOXUHýWRýFRUUHFWýWKHýRYHUWHPSHUDWXUHýFRQGLWLRQýPD\ýUHVXOWýLQýDQýDXWRPDWLFýV\VWHPýVKXWð
GRZQýGXHýWRýWKHýVHFRQGýVWDJHýRIýRYHUWHPSHUDWXUHýVHQVLQJïý$IWHUýFRUUHFWLRQýRIýWKHýDODUPýFRQGLWLRQñý
WKHýDODUPýZLOOýDXWRPDWLFDOO\ýVHWï

4.3 Power Monitor Panel

0RQLWRUHGý3DUDPHWHUVýðý$ýéý[ýëíýFKDUDFWHUý/&'ýGLVSOD\ýLVýSURYLGHGýWRýLQGLFDWHýWKHýLQSXWýYROWð
DJHVýõOLQHðWRðOLQHôñýRXWSXWýYROWDJHVýõOLQHðWRðOLQHôýDQGýOLQHðWRðQHXWUDOôñýRXWSXWýFXUUHQWVýõHDFKýSKDVHñý
QHXWUDOñýDQGýJURXQGôñýRXWSXWýYROWDJHý7+'ñýRXWSXWýFXUUHQWý7+'ñýFUHVWýIDFWRUñý.ðIDFWRUñýRXWSXWý
N9$ñýN:ñýN:ð+RXUVñýSRZHUýIDFWRUñýSHUFHQWýORDGñýDQGýRXWSXWýIUHTXHQF\ï

3UHVVLQJýWKHý§6FDQ¨ýVZLWFKýZLOOýDFWLYDWHýWKHý§$XWRVFDQ¨ýPRGHýZKHUHýDOOýPRQLWRUHGýSDUDPHWHUVýDUHý
VHTXHQWLDOO\ýGLVSOD\HGýDXWRPDWLFDOO\ïý0RPHQWDULO\ýSUHVVLQJýWKHý§+ROGî6HTXHQFH¨ýVZLWFKýLQWHUð
UXSWVýWKHý§$XWRVFDQ¨ýPRGHïý3UHVVLQJýWKHý§+ROGî6HTXHQFH¨ýVHTXHQWLDOO\ýGLVSOD\HGýSDUDPHWHUVï
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$ODUPVýðý8SRQýRFFXUUHQFHýRIýDQ\ýRIýWKHýIROORZLQJýDODUPVñýWKHýDODUPýPHVVDJHýDSSHDUVýRQýWKHý/&'ý
GLVSOD\ñýWKHý§$ODUPý3UHVHQWî6LOHQFH¨ýVZLWFKýLVýLOOXPLQDWHGñýDQGýWKHýDXGLEOHýDODUPýLVýDFWLYDWHGïý
3UHVVLQJýWKHý§$ODUPý3UHVHQWî6LOHQFH¨ýVZLWFKýVLOHQFHVýWKHýDXGLEOHýDODUPïý$IWHUýWKHýDODUPýFRQGLWLRQý
LVýFRUUHFWHGñýWKHýDODUPýFDQýEHýUHVHWýE\ýSUHVVLQJýWKHý§$ODUPý3UHVHQWî6LOHQFH¨ýVZLWFKýZKHQý
SURPSWHGýE\ýWKHý/&'ýGLVSOD\ýRUýE\ýZD\ýRIýDQ\ý&HQWUDOý0RQLWRULQJý6\VWHPï

� 2XWSXWý2YHUYROWDJHýðý,QGLFDWHVýRQHýRUýPRUHýRIýWKHýRXWSXWýSKDVHýYROWDJHVýKDVýH[FHHGHGýWKHý
SUHVHWýOLPLWýõQRUPDOO\ýòçøýRIýQRPLQDOôïý7KHýKLJKýRXWSXWýYROWDJHýVKRXOGýEHýYHULILHGýDQGýFRUUHFð
WLYHýDFWLRQýWDNHQïý,QýWKHýDEVHQFHýRIýRWKHUýSURFHGXUHVñýDýQRUPDOýõRUGHUO\ôýV\VWHPýVKXWGRZQý
VKRXOGýEHýSHUIRUPHGýWRýSUHYHQWýORDGýHTXLSPHQWýGDPDJHï

� 2XWSXWý8QGHUYROWDJHýðý,QGLFDWHVýRQHýRUýPRUHýRIýWKHýRXWSXWýSKDVHýYROWDJHVýKDVýH[FHHGHGýWKHý
SUHVHWýOLPLWýõQRUPDOO\ýðìêøýRIýQRPLQDOôïý7KHýORZýRXWSXWýYROWDJHýVKRXOGýEHýYHULILHGýDQGýFRUUHFð
WLYHýDFWLRQýWDNHQïý,QýWKHýDEVHQFHýRIýRWKHUýSURFHGXUHVñýDýQRUPDOýõRUGHUO\ôýV\VWHPýVKXWGRZQý
VKRXOGýEHýSHUIRUPHGýWRýSUHYHQWýORDGýHTXLSPHQWýGDPDJHï

� 2XWSXWý9ROWDJHý7+'ýðý,QGLFDWHVýWKDWýWKHýYROWDJHýGLVWRUWLRQýRQýRQHýRUýPRUHýRIýWKHýRXWSXWý
SKDVHVýKDVýH[FHHGHGýWKHýSUHVHWýOLPLWýõQRUPDOO\ýìíøý7+'ôïý7KHýFDXVHýRIýWKHýKLJKýRXWSXWýYROWð
DJHýGLVWRUWLRQýVKRXOGýEHýLQYHVWLJDWHGýDQGýFRUUHFWLYHýDFWLRQýõLIýDQ\ôýWDNHQï

� 7UDQVIRUPHUý2YHUWHPSýðý,QGLFDWHVýDýXQLWýWUDQVIRUPHUýRYHUWHPSHUDWXUHýFRQGLWLRQïý7KHý
FDXVHýRIýWKHýRYHUWHPSHUDWXUHýFRQGLWLRQýVKRXOGýEHýLQYHVWLJDWHGýDQGýFRUUHFWHGïý3RVVLEOHýFDXVHVý
LQFOXGHýXQLWýRYHUORDGñýH[FHVVLYHýQRQðOLQHDUýORDGLQJñýLQDGHTXDWHýYHQWLODWLRQñýKLJKýRUýORZýLQSXWý
YROWDJHñýRUýPRQLWRULQJýPDOIXQFWLRQïý)DLOXUHýWRýFRUUHFWýWKHýRYHUWHPSHUDWXUHýFRQGLWLRQýPD\ý
UHVXOWýLQýDQýDXWRPDWLFýV\VWHPýVKXWGRZQýGXHýWRýWKHýVHFRQGýVWDJHýRIýRYHUWHPSHUDWXUHýVHQVLQJï

� 2XWSXWý2YHUFXUUHQWýðý,QGLFDWHVýRQHýRUýPRUHýRIýWKHýRXWSXWýSKDVHýFXUUHQWVýKDVýH[FHHGHGýWKHý
SUHVHWýOLPLWýõQRUPDOO\ýäèøýRIýWKHýXQLWªVýIXOOýORDGýDPSýUDWLQJôïý7KHýRYHUFXUUHQWýFRQGLWLRQý
VKRXOGýEHýYHULILHGýDQGýFRUUHFWLYHýDFWLRQýWDNHQïý,QýWKHýDEVHQFHýRIýRWKHUýSURFHGXUHVñýVRPHýRIýWKHý
RXWSXWýORDGVýVKRXOGýEHýWXUQHGýRIIýWRýUHGXFHýXQLWýORDGLQJïý,IýXQEDODQFHGýSKDVHýFXUUHQWVýH[LVWñý
VRPHýRIýWKHýORDGVýVKRXOGýEHýVKLIWHGýIURPýWKHýKLJKHUýORDGHGýSKDVHõVôýWRýWKHýORZHUýORDGHGý
SKDVHõVôï

� 1HXWUDOý2YHUFXUUHQWýðý,QGLFDWHVýWKDWýWKHýQHXWUDOýFXUUHQWýKDVýH[FHHGHGýWKHýSUHVHWýOLPLWý
õQRUPDOO\ýäèøýRIýWKHýXQLWªVýIXOOýORDGýDPSýUDWLQJôïý7KHýRYHUFXUUHQWýFRQGLWLRQýVKRXOGýEHýYHULILHGý
DQGýLQYHVWLJDWHGýWRýVHHýLIýFRUUHFWLYHýDFWLRQýLVýUHTXLUHGïý,QýVRPHýFDVHVñýKLJKýQHXWUDOýFXUUHQWý
LQGLFDWHVýSKDVHýFXUUHQWýXQEDODQFHýZKLFKýVKRXOGýEHýFRUUHFWHGïý:KHUHýKLJKýQHXWUDOýFXUUHQWVý
DUHýWKHýUHVXOWýRIýKDUPRQLFýORDGýFXUUHQWVñýDOOýDIIHFWHGýFRPSRQHQWVýõLQFOXGLQJýRXWSXWýZLULQJôý
VKRXOGýEHýYHULILHGýWRýEHýVXLWDEOHýIRUýWKHýFXUUHQWï

� )UHTXHQF\ý'HYLDWLRQýðý,QGLFDWHVýWKDWýWKHýRXWSXWýIUHTXHQF\ýKDVýH[FHHGHGýSUHVHWýOLPLWVýõQRUð
PDOO\ý�íïèý+]ôïý7KHýIUHTXHQF\ýGHYLDWLRQýVKRXOGýEHýYHULILHGýDQGýWKHýFDXVHýLQYHVWLJDWHGýDQGýFRUð
UHFWHGï

� 3KDVHý6HTXHQFHý(UURUýðý,QGLFDWHVýWKDWýWKHýRXWSXWýSKDVHýVHTXHQFHýLVýQRWý$ñý%ñý&ïý7KHýSKDVHý
VHTXHQFHýVKRXOGýEHýYHULILHGýDQGýFRUUHFWLYHýDFWLRQýWDNHQïýêðSKDVHýORDGVýVHQVLWLYHýWRýSKDVHý
VHTXHQFHýVKRXOGýQRWýEHýRSHUDWHGýZLWKRXWýSURSHUýSKDVHýVHTXHQFHï

� 3KDVHý/RVVýðý,QGLFDWHVýWKDWýRQHýRUýPRUHýRIýWKHýSKDVHýYROWDJHVýLVýORZýRUýPLVVLQJïý7KHýORZýYROWð
DJHýFRQGLWLRQýVKRXOGýEHýYHULILHGýDQGýFRUUHFWLYHýDFWLRQýWDNHQïý,QýWKHýDEVHQFHýRIýRWKHUýSURFHð
GXUHVñýDýQRUPDOýõRUGHUO\ôýVKXWGRZQýVKRXOGýEHýSHUIRUPHGýWRýSUHYHQWýHTXLSPHQWýGDPDJHï

� *URXQGý2YHUFXUUHQWýðý,QGLFDWHVýWKHýV\VWHPýJURXQGýFXUUHQWýKDVýH[FHHGHGýWKHýSUHVHWýOLPLWý
õQRUPDOO\ýèýDPSVôïý7KHýRYHUFXUUHQWýFRQGLWLRQýVKRXOGýEHýYHULILHGýDQGýFRUUHFWLYHýDFWLRQýWDNHQïý
3RVVLEOHýFDXVHVýDUHýZLULQJýHUURUVñýJURXQGýIDXOWVñýRUýH[FHVVLYHýOHDNDJHýFXUUHQWï

� &XVWRPHUý$ODUPVýõèôýðý,QGLFDWHVýFXVWRPHUðGHVLJQDWHGýDODUPVïý7KHýFDXVHýDQGýFRUUHFWLYHý
DFWLRQýGHSHQGýRQýWKHýQDWXUHýRIýWKHýDODUPïý6HHýìïëïæ ðý&RQWUROý:LULQJý&RQQHFWLRQVýIRUýFRQð
WDFWýFORVXUHýFRQQHFWLRQýLQIRUPDWLRQï

7Rý6HWý8QLWý&ORFNýðý7RýVHWýWKHýFORFNýIURPýWKHýXQLWýIURQWýSDQHOñýVLPXOWDQHRXVO\ýSUHVVýWKHý6FDQý
DQGý+ROGýPHPEUDQHýVZLWFKHVýZKLOHýWKHýWLPHýDQGýGDWHýVFUHHQýLVýGLVSOD\HGýRQýWKHý/&'ïý$ýFXUVRUý
VKRXOGýDSSHDUýRQýWKHýVHOHFWHGýWLPHýDQGýGDWHýILHOGïý8VHýWKHý6FDQýVZLWFKýWRýLQFUHPHQWýWKHýKLJKð
OLJKWHGýILHOGýDQGýWKHý+ROGýVZLWFKýWRýGHFUHPHQWýWKHýKLJKOLJKWHGýILHOGïý8VHýWKHý6LOHQFHýSXVKýEXWWRQý
WRýVHOHFWýWKHýQH[WýWLPHýDQGýGDWHýILHOGïý7KHýWLPHýFDQýEHýGLVSOD\HGýLQý$0î30ýRUýëéýKRXUýIRUPDWïý
6LPXOWDQHRXVO\ýSUHVVýWKHý6FDQýDQGý+ROGýVZLWFKHVýWRýH[LWýWKHýFORFNýVHWýVFUHHQï
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56ðëêëý$6&,,ý&RPPXQLFDWLRQVý3RUWýðý8QLWVýZLWKýSRZHUýPRQLWRULQJýDUHýHTXLSSHGýZLWKýDQýLVRð
ODWHGý56ðëêëý$6&,,ý&RPPXQLFDWLRQVý3RUWñýZKLFKýDOORZVýDFFHVVýWRýXQLWýPRQLWRUHGýSDUDPHWHUVýDQGý
DODUPýLQIRUPDWLRQïý7KHý56ðëêëýSRUWýFRQQHFWLRQVýDUHýORFDWHGýRQýWKHýORZýYROWDJHýFRQWUROýWHUPLQDOý
VWULSýLQVLGHýWKHýXQLWïý6HHýW\SLFDOýFRQWUROýZLULQJý)LJXUH ìêï

7KHý$6&,,ýLQWHUIDFHýGHIDXOWýSDUDPHWHUVýDUHýDVýIROORZVã

,QWHUIDFHãý56ðëêëý8VLQJý(,$ý9ROWDJHý/HYHOV
%DXGý5DWHãýäçíí
3DULW\ãý1RQH
'DWDý%LWVãýå
6WRSý%LWVãýì
7HUPLQDWRUãýá&5!
+DQGý6KDNLQJãý1RWý6XSSRUWHG
6WUXFWXUHãý+DOIð'XSOH[
(FKRãý2))
&KDQJHýWRý5HFHLYHý$IWHUý7UDQVPLWãýìïëåýPVHF
0LQïý'HOD\ýWRý7UDQVPLWý$IWHUý5HFHLYHãýìëíý�VHF
0D[ïý5HVSRQVHýWLPHý7XUQý$URXQGãýêííýPVHF
0D[ïý5HVSRQVHý&RPSOHWLRQý7LPHãýèííýPVHF
0LQïý'HOD\ý%HWZHHQý&RPPDQGVãýèííýPVHF
0D[ïý,QWHUFKDUDFWHUý'HOD\ãýìëïèýPVHF

7KHý$6&,,ýSRUWýXVHVýDý4XHU\ð5HVSRQVHý)RUPDWï

7KHýOLVWýRIýDYDLODEOHýFXVWRPHUýFRPPDQGVýDUHýVKRZQýLQý7DEOH çïý2QO\ýRQHýFRPPDQGýLVýVHUYLFHGýDWý
DýWLPHïý9DOLGýFRPPDQGVýDUHýWHUPLQDWHGýZLWKýDýFDUULDJHýUHWXUQý>í'K@ïý&RPPDQGVýDUHýDFFHSWHGýLQý
XSSHUýRUýORZHUýFDVHïý5HVSRQVHVýDUHýLQýXSSHUýFDVHñýWHUPLQDWHGýZLWKýDýOLQHýIHHGý>í$K@ýDQGýFDUULDJHý
UHWXUQý>í'K@ï

Table 6 RS-232 ASCII Port Customer Commands

Command Description Typical Response

Time?<CR>
Date?<CR>

Unit Time
Unit Date

03:40:37A <LF><CR>
05-15-97 <LF><CR>

UID?<CR>
KVA?<CR>
V?<CR>

Unit ID
Nominal kVA
Nominal L-L Voltage

Unit_No._PDU_21B_ _ _ _<LF><CR>
0150<LF><CR>
0208<LF><CR>

SS1?<CR> System Information
(20 character fields 
with comma 
separators)

UNIT_MODEL_NUMBER_ _ _,SERIAL_NUMBER_ _ _ _ _ _ _,
SITE_ID_NUMBER_ _ _ _ _ _,TAG_NUMBER_ _ _ _ _ _ _ _ _ _ <LF><CR>

SA?<CR> Number of Active 
Alarms, 20 character 
alarms with time 
stamp.

02,OUTPUT_OVERVOLTAGE_ _,05-15-97,01:25:30A,
OUTPUT_OVERCURRENT_ _,05-15-97,01:27:46A<LF><CR>

UPMD?<CR> Monitored 
Parameters, 32 
Comma Separated 
Data Fields. 
See Table 7  for 
descriptions of field 
positions.

0484,0485,0483,0210,0212,0211,0121,0122,0121,0068,
0085,0120,0131,0018,0030,0092,0033,0600,0038,0041,
0043,0549,0632,0599,00001528,0018,0019,0020,0045,
0047,0049,0044<LF><CR>
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Table 7 Monitored Parameters Data Definitions

Field Number Data Item Units

1 Input Voltage A-B Volts

2 Input Voltage B-C Volts

3 Input Voltage C-A Volts

4 Output Voltage X-Y Volts

5 Output Voltage Y-Z Volts

6 Output Voltage Z-A Volts

7 Output Voltage X-N Volts

8 Output Voltage Y-N Volts

9 Output Voltage Z-N Volts

10 Output Current X Amps

11 Output Current Y Amps

12 Output Current Z Amps

13 Neutral Current Amps

14 Ground Current 0.1 Amps

15 Output Power kW

16 Power Factor 0.01 Power Factor

17 Output Power kVA

18 Output Frequency 0.1 Hz

19 Output Vx THD 0.1%

20 Output Vy THD 0.1%

21 Output Vz THD 0.1%

22 Output Ix THD 0.1%

23 Output Iy THD 0.1%

24 Output Iz THD 0.1%

25 Output kW-Hrs kW-Hrs

26 Output Ix Crest Factor 0.1

27 Output Iy Crest Factor 0.1

28 Output Iz Crest Factor 0.1

29 Output Ix K-Factor 0.1

30 Output Iy K-Factor 0.1

31 Output Iz K-Factor 0.1

32 Output Loading % of Full Load
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5.0 MAINTENANCE

5.1 Corrective Maintenance (Repair)
(YHQýWKHýPRVWýUHOLDEOHýHTXLSPHQWýPD\ýIDLOïý/LHEHUWý*OREDOý6HUYLFHVýõ/*6ôýLVýDWý\RXUýVHUYLFHýWRý
DVVXUHýIDVWýUHSDLUýDQGýPLQLPL]HýGRZQWLPHýRIý\RXUýLQVWDOODWLRQï

6WDQGDUGýHOHFWULFDOýWURXEOHVKRRWLQJýSURFHGXUHVýVKRXOGýEHýXVHGýWRýLVRODWHýSUREOHPVýLQýWKHý
'DWDZDYHýSRZHUýFRQGLWLRQHUïý,IýWKHUHýDUHýTXHVWLRQVñýGRQöWýKHVLWDWHýWRýFRQWDFWý/LHEHUWý*OREDOý6HUð
YLFHVï
5HSDLUýRUýUHSODFHPHQWýRIýVWDQGDUGýLWHPVñýVXFKýDVýFLUFXLWýEUHDNHUVýDQGýLQGLFDWRUýOLJKWVýFDQýEHý
HLWKHUýKDQGOHGýE\ýTXDOLILHGýHOHFWULFLDQVýRUýUHIHUUHGýWRý/LHEHUWý*OREDOý6HUYLFHVï
5HSDLUVýUHODWHGýWRýWKHý'DWDZDYHý0RQLWRULQJý6\VWHPýRUýSRZHUýFRQGLWLRQLQJýHOHPHQWVý
VKRXOGýEHýUHIHUUHGýWRýDXWKRUL]HGýTXDOLILHGýVHUYLFHýSHUVRQQHOýZLWKýWUDLQLQJýRQýWKHýVHUYLFLQJýRIýWKHý
XQLWïý)RUýDVVLVWDQFHýFRQWDFWý/LHEHUWý*OREDOý6HUYLFHVï
7RýFRQWDFWý/LHEHUWý*OREDOý6HUYLFHVýIRUýLQIRUPDWLRQýRUýUHSDLUýVHUYLFHýLQýWKHý86$ñýFDOOý
ìðåííðèéêðëêæåï

5.2 Preventive Maintenance (Inspection & Cleaning)
$LUýFLUFXODWLRQýWKURXJKýWKHý'DWDZDYHýFDELQHWýPD\ýFDXVHýGXVWýWRýDFFXPXODWHýRQýLQWHUQDOýFRPSRð
QHQWVïý&OHDQLQJýVKRXOGýEHýGRQHýDVýQHFHVVDU\ýGXULQJýHOHFWULFDOýLQVSHFWLRQVï

$QQXDOýJHQHUDOýV\VWHPýLQVSHFWLRQVñýFOHDQLQJñýDQGýRSHUDWLRQýFKHFNVýDUHýUHFRPPHQGHGýWRýHQVXUHý
V\VWHPýSHUIRUPDQFHýDQGýORQJýVHUYLFHýOLIHï

,QVSHFWLRQý6FKHGXOH

� ,WýLVýGLIILFXOWýWRýHVWDEOLVKýDýVFKHGXOHýIRUýSHULRGLFýFOHDQLQJVýVLQFHýFRQGLWLRQVýYDU\ýIURPýVLWHýWRý
VLWHïý,QVSHFWLRQVýDIWHUýWKHýILUVWýëéýKRXUVñýêíýGD\VñýDQGýçýPRQWKVýRIýRSHUDWLRQýVKRXOGýKHOSý
GHWHUPLQHýDýSDWWHUQýIRUýWKHýLQVSHFWLRQýVFKHGXOHï

� 9HQWLODWLRQýRSHQLQJVýDQGýJULOOHVýVKRXOGýEHýLQVSHFWHGýDQGýFOHDQHGýDVýUHTXLUHGñýHYHU\ýVL[ý
PRQWKVýWRýDý\HDUï

� (OHFWULFDOýFRQQHFWLRQVýDQGýFRPSRQHQWýPRXQWLQJVýVKRXOGýEHýLQVSHFWHGýDIWHUýWKHýILUVWýëéýKRXUVñý
êí GD\VñýDQGýçýPRQWKVýRIýRSHUDWLRQïý,QVSHFWLRQVýVKRXOGýEHýFRQGXFWHGýDQQXDOO\ýWKHUHDIWHUïý
(OHFWULFDOýFRQQHFWLRQVýXVLQJý%HOOHYLOOHýZDVKHUVýDQGýORFNQXWVýGRýQRWýUHTXLUHýUHWRUTXLQJýDIWHUý
LQLWLDOýV\VWHPýVWDUWðXSïý7LJKWQHVVýRIýDOOýRWKHUýHOHFWULFDOýFRQQHFWLRQVýVKRXOGýEHýFKHFNHGýGXULQJý
DQQXDOýHOHFWULFDOýLQVSHFWLRQVï

� $ýFRPSOHWHýLQVSHFWLRQýDQGýRSHUDWLRQDOýFKHFNRXWýVKRXOGýEHýSHUIRUPHGýDQQXDOO\ïý7KLVýLVýEHVWý
GRQHýE\ýSHUIRUPLQJýWKHýLQVSHFWLRQýDQGýVWDUWðXSýSURFHGXUHýDVýGHWDLOHGýLQýêïí ðý,QVSHFWLRQýDQGý
6WDUWð8Sý&KHFNOLVWýDQGýèïê ðý'DWDZDYHý0DJQHWLFý6\QWKHVL]HUý&KHFNï

� /LHEHUWý*OREDOý6HUYLFHVýRIIHUVýDýFRPSOHWHýUDQJHýRIýSUHYHQWLYHýPDLQWHQDQFHýVHUYLFHVïý7KHVHý
LQFOXGHýWKRURXJKýHTXLSPHQWýSHUIRUPDQFHýFKHFNVýDQGýFDOLEUDWLRQýRIýHOHFWURQLFVïý&RQWDFWý/LHð
EHUWý*OREDOý6HUYLFHVïý,QýWKHý86$ýFDOOýìðåííðèéêðëêæåï

$ :$51,1*
21/<ý48$/,),('ý6(59,&(ý3(56211(/ý6+28/'ý3(5)250ý
0$,17(1$1&(ý21ý7+(ý'$7$:$9(ý6<67(0

$ :$51,1*
21/<ý48$/,),('ý6(59,&(ý3(56211(/ý6+28/'ý3(5)250ý
0$,17(1$1&(ý21ý7+(ý'$7$:$9(ý6<67(0ïý$//ý92/7$*(ý
6285&(6ý72ý7+(ý'$7$:$9(ý6<67(0ý0867ý%(ý
',6&211(&7('ý%()25(ý,163(&7,1*ý25ý&/($1,1*ý:,7+,1ý
7+(ý&$%,1(7ï

127(
([WHQGHGýSURGXFWýZDUUDQWLHVýDUHýGHSHQGHQWýRQýSURSHUñýUHJXODUñýSUHYHQWLYHý
PDLQWHQDQFHïý&RQWDFWý/LHEHUWý*OREDOý6HUYLFHVýIRUýGHWDLOVï
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5.3 Datawave Magnetic Synthesizer Check 

7KHýIROORZLQJýLVýDýEULHIýSURFHGXUHýWRýGHWHUPLQHýLIýWKHý'DWDZDYHý0DJQHWLFýV\QWKHVL]HUý3RZHUý&RQð
GLWLRQLQJýHOHPHQWVýDUHýRSHUDWLQJýSURSHUO\ïý7KLVýSURFHGXUHýGRHVýQRWýVXSHUVHGHýWKHýUHTXLUHPHQWVý
IRUýDýWKRURXJKýYLVXDOýDQGýSK\VLFDOýLQVSHFWLRQýWRýGHWHUPLQHýKRWýFRPSRQHQWVñýORRVHýFRQQHFWLRQVñýHWFïý
5HFRPPHQGHGýSUDFWLFHýLVýWRýUHFRUGýWKHýPHDVXUHýYROWDJHýDQGýFXUUHQWVýDWýVWDUWðXSýDQGýDWýHDFKýSUHð
YHQWLYHýPDLQWHQDQFHýYLVLWýIRUýFRPSDULVRQýSXUSRVHýDQGýWUHQGýDQDO\VLVï

� :KHQýWKHý'DWDZDYHýLVýRSHUDWLQJýSURSHUO\ñýWKHýRXWSXWýYROWDJHVýõOLQHðWRðOLQHýDQGýOLQHðWRðQHXð
WUDOôýDQGýWKHýLQWHUQDOýFDSDFLWRUýFXUUHQWVýVKRXOGýEHýEDODQFHGïý7KHýFDSDFLWRUVýDUHýGLYLGHGýLQWRý
IRXUýõéôýWKUHHðSKDVHýEDQNVñý&ìýWKURXJKý&éïý&ìýõVHFRQGDU\ýZLQGLQJôýDQGý&éýõSULPDU\ýZLQGLQJôý
DUHýWKHýPDLQýIHUURUHVRQDQWýFDSDFLWRUýEDQNVýZKRVHýFXUUHQWVýRVFLOODWHýLQýFRQMXQFWLRQýZLWKýWKHý
VL[ýVDWXUDWLQJýSXOVHýWUDQVIRUPHUVïý&ëýDQGý&êýDUHýFDSDFLWRUVýDVVRFLDWHGýZLWKýWKHýVHFRQGýDQGý
WKLUGýKDUPRQLFýWUDSVïý8QGHUýQRUPDOýRSHUDWLRQñýWKHýRXWSXWýSXOVHVýRIýWKHýVL[ýVDWXUDWLQJýWUDQVð
IRUPHUVýDUHýFRPELQHGýWRýIRUPýDýVWHSðZDYHýDSSUR[LPDWLRQýRIýDýVLQHZDYHïý7KHýVHFRQGýDQGýWKLUGý
KDUPRQLFýWUDSVýDUHýXVHGýIRUýG\QDPLFýFRQGLWLRQVýõVXFKýDVýVWDUWðXSôýWRýHQVXUHýSURSHUýWUDQVð
IRUPHUýVDWXUDWLRQýVHTXHQFHýIRUýDýVLQHZDYHýRXWSXWï

� ,QýRUGHUýWRýSURSHUO\ýWHVWýWKHýRSHUDWLRQýRIýWKHýV\QWKHVL]HUñýHQVXUHýWKDWýWKHýLQSXWýYROWDJHýWRýWKHý
XQLWýLVýQHDUýQRPLQDOýõZLWKLQýèøôýDQGýUHODWLYHO\ýEDODQFHGýõZLWKLQýêøýRIýWKHýDYHUDJHôïý7RýDYRLGý
DQ\ýSRVVLEOHýHIIHFWVýRIýXQEDODQFHGýORDGLQJýRUýKDUPRQLFýORDGýFXUUHQWVñýWKHýXQLWýVKRXOGýEHý
WHVWHGýDWýQRýORDGïý$OVRñýWKHýXQLWýVKRXOGýEHýWHVWHGýDWýQRUPDOýRSHUDWLQJýWHPSHUDWXUHVï

� :LWKýDýWUXHý506ýYROWPHWHUñýPHDVXUHýWKHýRXWSXWýYROWDJHVýOLQHðWRðOLQHýDQGýOLQHðWRðQHXWUDOïý7KHý
RXWSXWýYROWDJHýVKRXOGýEHýEDODQFHGýZLWKLQýìøýRIýWKHýDYHUDJHïý7KHýDYHUDJHýVKRXOGýEHýZLWKLQýêøý
RIýWKHýQDPHSODWHýRXWSXWýYROWDJHï

� :LWKýDýWUXHý506ýFODPSðRQýFXUUHQWýPHWHUñýPHDVXUHýWKHýFXUUHQWýRIýHDFKýSKDVHýRIýHDFKýFDSDFLð
WRUýEDQNï

� &ëýFXUUHQWVýFDQýEHýPHDVXUHGýRQýZLUHVý:ìéìñý:ìéëñýDQGý:ìéêýDWýWKHýKDUPRQLFýWUDSVý7;ììñý
7;ìëñýDQGý7;ìêï

� &êýFXUUHQWVýFDQýEHýPHDVXUHGýRQýZLUHVý:ìèíñý:ìèìñýDQGý:ìèëýDWýWKHýKDUPRQLFýWUDSVý7;ìéñý
7;ìèñýDQGý7;ìçï

� &éýFDQýEHýPHDVXUHGýE\ýFODPSLQJýRQýDOOýFDSDFLWRUýZLUHVýFRQQHFWHGýWRýWHUPLQDOýìýRIýWUDQVIRUPHUý
7;éýõ:ìçíñýìçéôñý7;èýõ:ìçìñýìçëôñýDQGý7;çý:ìçêñýìçèôïý&éýFDQýDOVRýEHýPHDVXUHGýDWýWKHý
FDSDFLWRUýWUD\ýFRQQHFWRUVïý127(ãý,IýSDUDOOHOýZLUHVýDUHýXVHGñýPHDVXUHýWKHýFXUUHQWýLQýDOOýSDUDOð
OHOýZLUHVýVLPXOWDQHRXVO\ýWRýDYRLGýVXPPLQJýHUURUVï

� 7KHý&ìýFDSDFLWRUýFXUUHQWýLVýVRPHWLPHVýGLIILFXOWýWRýPHDVXUHýGLUHFWO\ýGXHýWRýZLUHýURXWLQJïý)RUý
HDVHýRIýPHDVXUHPHQWñýWKHý&ìýSOXVýWKHý&ëýDQGý&êýFXUUHQWVýFDQýEHýPHDVXUHGïý0HDVXUHýWKHý
&ìò&ëò&êýFXUUHQWVýE\ýFODPSLQJýRQýDOOýFDSDFLWRUýZLUHVýFRQQHFWHGýWRýWHUPLQDOýêýRIýWUDQVIRUPð
HUVý7;éñý7;èñýDQGý7;çïý&ìýFXUUHQWVýFDQýDOVRýEHýPHDVXUHGýRQýZLUHVý:ìççñýìæíñý:ìçæñýìçåñý
DQGý:ìçäñýìæìýDWýWKHýFDSDFLWRUýWUD\ýFRQQHFWRUVï

� 7KHýPHDVXUHGýFDSDFLWRUýFXUUHQWVýVKRXOGýEHýEDODQFHGýZLWKLQýìïèøýRUýìýDPSýõZKLFKHYHUýLVý
JUHDWHUôïý7KHýSHUFHQWýXQEDODQFHýHTXDOVýWKHýKLJKHVWýSKDVHýPLQXVýWKHýORZHVWýSKDVHýGLYLGHGýE\ý
WKHýDYHUDJHýRIýWKHýêðSKDVHVýWLPHVýìííøïý7KHýDYHUDJHýRIýWKHýPHDVXUHGýFXUUHQWVýVKRXOGýEHý
ZLWKLQýèøýRUýìýDPSýõZKLFKHYHUýLVýJUHDWHUôýRIýWKHýQRPLQDOýYDOXHýPHDVXUHGýDWýVWDUWðXSïý,IýRXWð
SXWýYROWDJHýRUýFDSDFLWRUýFXUUHQWVýDUHýRXWýRIýWROHUDQFHñýFKHFNýIRUýIDLOHGýFDSDFLWRUVñýIDXOW\ýZLUð
LQJñýRUýRWKHUýIDLOHGýFRPSRQHQWVïý&RQWDFWý/LHEHUWý*OREDOý6HUYLFHVýIRUýDVVLVWDQFHï

$ :$51,1*
21/<ý$87+25,=('ý48$/,),('ý6(59,&(ý3(56211(/ý
75$,1('ý21ý7+(ý23(5$7,21ý2)ý7+(ý'$7$:$9(ý6<67(0ý
6+28/'ý3(5)250ý0$,17(1$1&(ý72ý7+(ý'$7$:$9(ý
32:(5ý&21',7,21,1*ý(/(0(176ï
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Date
Input

Voltages
Output

Voltages

Capacitor Currents

C1 C2 C3 C4 C1+C2+C3

________ A - B =
B - C =
C - A =
AVG =

_______
_______
_______
_______

X - Y =
Y - Z =
Z - A =
AVG =

____
____
____
____

X - N =
Y - N =
Z - N =
AVG =

____
____
____
____

∅A =
∅B =
∅C =

AVG =

____
____
____
____

____
____
____
____

____
____
____
____

____
____
____
____

_
_
_
_

_______
_______
_______
_______

________ A - B =
B - C =
C - A =
AVG =

_______
_______
_______
_______

X - Y =
Y - Z =
Z - A =
AVG =

____
____
____
____

X - N =
Y - N =
Z - N =
AVG =

____
____
____
____

∅A =
∅B =
∅C =

AVG =

____
____
____
____

____
____
____
____

____
____
____
____

____
____
____
____

_
_
_
_

_______
_______
_______
_______

________ A - B =
B - C =
C - A =
AVG =

_______
_______
_______
_______

X - Y =
Y - Z =
Z - A =
AVG =

____
____
____
____

X - N =
Y - N =
Z - N =
AVG =

____
____
____
____

∅A =
∅B =
∅C =

AVG =

____
____
____
____

____
____
____
____

____
____
____
____

____
____
____
____

_
_
_
_

_______
_______
_______
_______

________ A - B =
B - C =
C - A =
AVG =

_______
_______
_______
_______

X - Y =
Y - Z =
Z - A =
AVG =

____
____
____
____

X - N =
Y - N =
Z - N =
AVG =

____
____
____
____

∅A =
∅B =
∅C =

AVG =

____
____
____
____

____
____
____
____

____
____
____
____

____
____
____
____

_
_
_
_

_______
_______
_______
_______

________ A - B =
B - C =
C - A =
AVG =

_______
_______
_______
_______

X - Y =
Y - Z =
Z - A =
AVG =

____
____
____
____

X - N =
Y - N =
Z - N =
AVG =

____
____
____
____

∅A =
∅B =
∅C =

AVG =

____
____
____
____

____
____
____
____

____
____
____
____

____
____
____
____

_
_
_
_

_______
_______
_______
_______

________ A - B =
B - C =
C - A =
AVG =

_______
_______
_______
_______

X - Y =
Y - Z =
Z - A =
AVG =

____
____
____
____

X - N =
Y - N =
Z - N =
AVG =

____
____
____
____

∅A =
∅B =
∅C =

AVG =

____
____
____
____

____
____
____
____

____
____
____
____

____
____
____
____

_
_
_
_

_______
_______
_______
_______

________ A - B =
B - C =
C - A =
AVG =

_______
_______
_______
_______

X - Y =
Y - Z =
Z - A =
AVG =

____
____
____
____

X - N =
Y - N =
Z - N =
AVG =

____
____
____
____

∅A =
∅B =
∅C =

AVG =

____
____
____
____

____
____
____
____

____
____
____
____

____
____
____
____

_
_
_
_

_______
_______
_______
_______

________ A - B =
B - C =
C - A =
AVG =

_______
_______
_______
_______

X - Y =
Y - Z =
Z - A =
AVG =

____
____
____
____

X - N =
Y - N =
Z - N =
AVG =

____
____
____
____

∅A =
∅B =
∅C =

AVG =

____
____
____
____

____
____
____
____

____
____
____
____

____
____
____
____

_
_
_
_

_______
_______
_______
_______

________ A - B =
B - C =
C - A =
AVG =

_______
_______
_______
_______

X - Y =
Y - Z =
Z - A =
AVG =

____
____
____
____

X - N =
Y - N =
Z - N =
AVG =

____
____
____
____

∅A =
∅B =
∅C =

AVG =

____
____
____
____

____
____
____
____

____
____
____
____

____
____
____
____

_
_
_
_

_______
_______
_______
_______

________ A - B =
B - C =
C - A =
AVG =

_______
_______
_______
_______

X - Y =
Y - Z =
Z - A =
AVG =

____
____
____
____

X - N =
Y - N =
Z - N =
AVG =

____
____
____
____

∅A =
∅B =
∅C =

AVG =

____
____
____
____

____
____
____
____

____
____
____
____

____
____
____
____

_
_
_
_

_______
_______
_______
_______

________ A - B =
B - C =
C - A =
AVG =

_______
_______
_______
_______

X - Y =
Y - Z =
Z - A =
AVG =

____
____
____
____

X - N =
Y - N =
Z - N =
AVG =

____
____
____
____

∅A =
∅B =
∅C =

AVG =

____
____
____
____

____
____
____
____

____
____
____
____

____
____
____
____

_
_
_
_

_______
_______
_______
_______
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5HYLVHGãý2FWREHUýìääæ

Datawave ® Magnetic Synthesizer  
100 kVA to 200 kVA; 50 and 60 Hz

Technical Support

The Company Behind The Products
:LWKýPRUHýWKDQýèííñíííýLQVWDOODWLRQVýDURXQGýWKHýJOREHñý/LHEHUWýLVýWKHýZRUOGýOHDGHUýLQýFRPSXWHUý
SURWHFWLRQýV\VWHPVïýý6LQFHýLWVýIRXQGLQJýLQýìäçèñý/LHEHUWýKDVýGHYHORSHGýDýFRPSOHWHýUDQJHýRIýVXSSRUWý
DQGýSURWHFWLRQýV\VWHPVýIRUýVHQVLWLYHýHOHFWURQLFVã

� (QYLURQPHQWDOýV\VWHPVãýFORVHðFRQWUROýDLUýFRQGLWLRQLQJýIURPýìïèýWRýçíýWRQVï
� 3RZHUýFRQGLWLRQLQJýDQGý836ýZLWKýSRZHUýUDQJHVýIURPýëèíý9$ýWRýPRUHýWKDQýìíííýN9$ï
� ,QWHJUDWHGýV\VWHPVýWKDWýSURYLGHýERWKýHQYLURQPHQWDOýDQGýSRZHUýSURWHFWLRQýLQýDýVLQJOHñýIOH[LEOHý
SDFNDJHï

� 0RQLWRULQJýDQGýFRQWUROý¦ýRQðVLWHýRUýUHPRWHý¦ýIURPýV\VWHPVýRIýDQ\ýVL]HýRUýORFDWLRQ

6HUYLFHýDQGýVXSSRUWñýWKURXJKýPRUHýWKDQýìííýVHUYLFHýFHQWHUVýDURXQGýWKHýZRUOGñýDQGýDýëéðKRXU
&XVWRPHUý5HVSRQVHý&HQWHUï

:KLOHýHYHU\ýSUHFDXWLRQýKDVýEHHQýWDNHQýWRýHQVXUHýDFFXUDF\ýDQGýFRPSOHWHQHVVýRIýWKLVýOLWHUDWXUHñý
/LHEHUWý&RUSRUDWLRQýDVVXPHVýQRýUHVSRQVLELOLW\ñýDQGýGLVFODLPVýDOOýOLDELOLW\ýIRUýGDPDJHVýUHVXOWLQJý
IURPýXVHýRIýWKLVýLQIRUPDWLRQýRUýIRUýDQ\ýHUURUVýRUýRPLVVLRQVïý

�ýìääåý/LHEHUWý&RUSRUDWLRQïý$OOýULJKWVýUHVHUYHGýWKURXJKRXWýWKHýZRUOGïýý6SHFLILFDWLRQVýVXEMHFWýWRý
FKDQJHýZLWKRXWýQRWLFHïý

�ý/LHEHUWýDQGýWKHý/LHEHUWýORJRýDUHýUHJLVWHUHGýWUDGHPDUNVýRIý/LHEHUWý&RUSRUDWLRQïýý$OOýQDPHVý
UHIHUUHGýWRýDUHýWUDGHPDUNVýRUýUHJLVWHUHGýWUDGHPDUNVýRIýWKHLUýUHVSHFWLYHýRZQHUVïý

3ULQWHGýLQý8ï6ï$ïý

6/ðëíìéé

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

614-841-5471
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