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IMPORTANT SAFETY INSTRUCTIONS

Save These Instructions.



 

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






















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



 




 ______________________________________________________________
 ______________________________________________________________
 ______________________________________________________________
 ______________________________________________________________
 ______________________________________________________________
 ______________________________________________________________
 ______________________________________________________________
 ______________________________________________________________
 ______________________________________________________________
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1.0 SAFETY PRECAUTIONS








































 







 







DISCONTINUED 
PRODUCT



4          Safety Precautions

Figure 1 Multi-Module 338 kVA UPS

 




DISCONTINUED 
PRODUCT



Installation Considerations          5

2.0 INSTALLATION CONSIDERATIONS









 
 










 




 




 


 








 


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6          Installation Considerations

Figure 2 Multi-Module 400 to 1000 kVA UPS

 



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Unloading and Handling          7

3.0 UNLOADING AND HANDLING







 




















 


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8          Inspections

4.0 INSPECTIONS

4.1 External Inspections 
 






 


 


 



4.2 Internal Inspections 
 
 
 
 
 


 
 


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Figure 3 System Control Cabinets
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10          Equipment Location

5.0 EQUIPMENT LOCATION

  



 
 
 


 


 


 


 

  
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6.0 BATTERIES

6.1 Battery Safety Precautions 





 














 
 
 
 
 


 










 
 
 



DISCONTINUED 
PRODUCT



12          Batteries

Battery Safety Precautions in French Per CSA Requirements 

Instructions Importantes Concernant La Sécurité 

Conserver Ces Instructions  

 















 



















 
 
 
 


 


 






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6.2 Battery Installation 


 
 

 


 









 
 


 




 





 


 


 



 








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14          Wiring Considerations

7.0 WIRING CONSIDERATIONS


  

  

 







 






 



 









Abbreviations for Circuit Breakers
BFB Bypass Feeder Breaker
BIB Bypass Input Breaker
CB1 Module Input Breaker
CB2 Module Output Breaker
MBB Maintenance Bypass Breaker
MBD Module Battery Disconnect
MBFB Maintenance Bypass Feeder Breaker
MIB Maintenance Isolation Breaker
RIB Rectifier Input Breaker
SBB System Bypass Breaker
SBS Static Bypass Switch
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Figure 4 Typical Multi-Module Configurations
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Figure 4 Typical Multi-Module Configurations (continued)
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7.1 Power and Control Wiring 
 



 


 


 


 




 



 


 

7.2 Battery Wiring



  



 


 












DISCONTINUED 
PRODUCT



18          Wiring Connections

8.0 WIRING CONNECTIONS




 


 


 


 
 




 



 



 


 
 
 




 
 


 

 













 







 




DISCONTINUED 
PRODUCT



Wiring Inspection          19

9.0 WIRING INSPECTION

 
 
 


 


Table 1 Power Wiring Terminals - Factory Supplied
Connection Type

UPS Module Rating
kVA AC Input AC Output Battery Neutral Ground

338 - 1000 Lugs on circuit breakers, or bus 
bars (for field supplied lugs). 
Refer to installation drawings.

Bus bars for connecting hardware (1/2” on 1-3/4” 
centers) are provided. A field supplied lug is 
required.

Use 75C copper wire. Select wire size based on the ampacities in Table 310-16 (see Table 3 of this manual) 
and associated notes of the National Electrical Code (NFPA 70).
Use commercially available solderless lugs for the wire size required for your application. Connect wire to the 
lug using tool and procedure specified by the lug manufacturer.

Table 2 Torque Specifications
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 60 6.8
3/8 192 22 95 11
1/2 428 48 256 29

Circuit Breakers With Compression Lugs (For Power Wiring)
Current Rating Lb-in N-m
400 - 1200 Amps 300 34

Terminal Block Compression Lugs (For Control Wiring)
AWG Wire Size or Range Lb-in N-m

#22 - #14 3.5 to 5.3 0.4 to 0.6
Use the values in this table unless the equipment is labeled with a different 
torque value.
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Table 3 Table 310-16
Allowable Ampacities of Insulated Conductors Rated 0-2000 Volts, 60° to 90°C (140° to 194°F)1
Not More than Three Conductors in Raceway or Cable or Earth (Directly Buried), based on Ambient Temperature of 30° (86°F)

Size Temperature Rating of Conductor. See Table 310-13. Size

AWG 
kcmil

60°C
(140°F)

75°C
(167°F)

90°C
(194°F)

60°C
(140°F)

75°C
(167°F)

90°C
(194°F)

AWG 
kcmil

Types
TW†
UF†

Types
FEPW+,

RH,RHW†,
THHW†,
THW†,

THWN†,
XHHW†,

USE†, ZW†

Types
TBS, SA,

SIS,FEP†,
FEPB†,MI,

RHH†, RHW-2
THHN†,THHW†,
THW-2,THWN-2,

USE-2, XHH,
XHHW†

XHHW-2,ZW-2

Types
TW†
UF†

Types
RH†, RHW†,

THHW†,
THW†,

THWN†,
XHHW†,

USE†

Types
TBS, 

SA,SIS,
THHN†,
THHW†,

THW-2, THWN-2,
RHH†, RHW-2, 

USE-2, 
XHH, XHHW†, 
XHHW-2, ZW-2

Copper Aluminum or Copper-Clad Aluminum

18
16
14
12
10
8

.......

.......
20†
25†
30
40

.......

.......
20†
25†
35†
50

14
18

25†
30†
40†
55

.......

.......

.......
20†
25
30

.......

.......

.......
20†
30†
40

.......

.......

.......
25†
35†
45

.......

.......

.......
12
10
8

6
4
3
2
1

55
70
85
95
110

65
85

100
115
130

75
95 

110
130
150

40
55
65
75
85

50
65
75
90
100

60
75
85

100
115

6
4
3
2
1

1/0
2/0
3/0
4/0

125
145
165
195

150
175
200
230

170
195
225
260

100
115
130
150

120
135
155
180

135
150
175
205

1/0
2/0
3/0
4/0

250
300
350
400
500

215
240
260
280
320

255
285
310
335
380

290
320
350
380
430

170
190
210
225
260

205
230
250
270
310

230
255
280
305
350

250
300
350
400
500

600
700
750
800
900

355
385
400
410
435

420
460
475
490
520

475
520
535
555
585

285
310
320
330
355

340
375
385
395
425

385
420
435
450
480

600
700
750
800
900

1000
1250
1500
1750
2000

455
495
520
545
560

545
590
625
650
665

615
665
705
735
750

375
405
435
455
470

445
485
520
545
560

500
545
585
615
630

1000
1250
1500
1750
2000

Correction Factors

Ambient 
Temp °C

For ambient temperatures other than 30°C (86°F), multiply the allowable ampacities shown 
above by the appropriate factor shown below.

Ambient 
Temp °F

21-25
26-30
31-35
36-40
41-45
46-50
51-55
56-60
61-70
71-80

1.08
1.00
.91
.82
.71
.58
.41

.......

.......

.......

1.05
1.00
.94
.88
.82
.75
.67
.58
.33
.......

1.04
1.00
.96
.91
.87
.82
.76
.71
.58
.41

1.08
1.00
.91
.82
.71
.58
.41

.......

.......

.......

1.05
1.00
.94
.88
.82
.75
.67
.58
.33

.......

1.04
1.00
.96
.91
.87
.82
.76
.71
.58
.41

70-77
78-86
87-95
96-104

105-113
114-122
123-131
132-140
141-158
159-176

† Unless otherwise specifically permitted elsewhere in this Code, the overcurrent protection for conductor types marked with an
obelisk (†) shall not exceed 15 amperes for No. 14, 20 amperes for No. 12, and 30 amperes for No. 10 copper; or 15 amperes for 
No. 12 and 25 amperes for No. 10 aluminum and copper-clad aluminum after any correction factors for ambient temperature and 
number of conductors have been applied. 
1 Reprinted with permission from NFPA 70-1993, the National Electrical Code®, Copyright 1996, National Fire Protection Association, 
Quincy, MA 02269. This reprinted material is not the complete and official position of the National Fire Protection Association, on the 
referenced subject which is represented only by the standard in its entirety.
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Figure 5 Outline Drawing, 338 kVA 
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Figure 6 Outline Drawing, 400 kVA 
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Figure 7 Outline Drawing, 500 kVA 
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Figure 8 Outline Drawing, 500 kVA, 208 VAC 
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Figure 9 Outline Drawing, 625 kVA 

DISCONTINUED 
PRODUCT



26          Wiring Inspection

Figure 10 Outline Drawing, 750 kVA (High Link - 240 Cells) 
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Figure 11 Outline Drawing, 750 kVA (Low Link - 180 Cells) 
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Figure 12 Outline Drawing, 1000 kVA 
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Figure 13 Outline Drawing, System Control Cabinet (SCCB) 640 to 800 Amps 
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Figure 14 Outline Drawing, System Control Cabinet (SCCB) 1280 to 1600 Amps 
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Figure 15 Outline Drawing, System Control Cabinet (SCCB) 2000 to 3000 Amps 
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Figure 16 Outline Drawing, System Control Cabinet (SCCB) 4000 Amps 
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Figure 17 Outline Drawing, System Control Cabinet (SCCP) 200 to 480 Amps 
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Figure 18 Outline Drawing, System Control Cabinet (SCCP) 560 to 960 Amps 

DISCONTINUED 
PRODUCT



Wiring Inspection          35

Figure 19 Outline Drawing, System Control Cabinet (SCCP) 1280 to 2000 Amps 
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Figure 20 Outline Drawing, System Control Cabinet (SCCA) 2000 to 4000 Amps 
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Figure 21 Base Mounting Details, 338 kVA 
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Figure 22 Base Mounting Details, 400 and 500 kVA 
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Figure 23 Base Mounting Details, 400 and 500 kVA, 208 VAC, Rectifier and Inverter Sections 
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Figure 24 Base Mounting Details, 400 and 500 kVA, 208 VAC, Control and Output Sections 
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Figure 25 Base Mounting Details, 625 kVA and 750 kVA (High Link - 240 Cells) 
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Figure 26 Base Mounting Details, 750 kVA (Low Link - 180 Cells) and 1000 kVA, Rectifier and Inverter 
Sections 
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Figure 27 Base Mounting Details, 750 kVA (Low Link - 180 Cells) and 1000 kVA, Control Section 
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Figure 28 Base Mounting Patterns, System Control Cabinets (SCCB) 640 to 3000 Amps 
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Figure 29 Base Mounting Patterns, System Control Cabinets (SCCB) 4000 Amps 
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Figure 30 Base Mounting Patterns, System Control Cabinets (SCCP) 200 to 480 Amps 
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Figure 31 Base Mounting Patterns, System Control Cabinets (SCCP) 560 to 2000 Amps 

DISCONTINUED 
PRODUCT



48          Wiring Inspection

Figure 32 Base Mounting Patterns, System Control Cabinets (SCCA) 1600 to 4000 Amps 
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Figure 33 Shipping Split Detail, 338 kVA 

DISCONTINUED 
PRODUCT



50          Wiring Inspection

Figure 34 Shipping Split Detail, 400 and 500 kVA 

DISCONTINUED 
PRODUCT



Wiring Inspection          51

Figure 35 Shipping Split Detail, 400 and 500 kVA, 208 VAC 
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Figure 36 Shipping Split Detail, 625 kVA 
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Figure 37 Shipping Split Detail, 750 kVA (High Link - 240 Cells) 
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Figure 38 Shipping Split Detail, 750 kVA (Low Link - 180 Cells) and 1000 kVA 
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Figure 39 Optional Shipping Split Detail, 400 to 625 kVA 
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Figure 40 Optional Shipping Split Detail, 750 kVA 
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Figure 41 Optional Shipping Split Detail, System Control Cabinet (SCCA) 4000 Amps 
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Figure 42 Bussing Details, 338 kVA 
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Figure 43 Bussing Details, 400 kVA 
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Figure 44 Bussing Details, 500 kVA 
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Figure 45 Bussing Details, 500 kVA, 208 VAC 
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Figure 46 Bussing Details, 625 kVA 
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Figure 47 Bussing Details, 750 kVA (High Link - 240 Cells) 
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Figure 48 Bussing Details, 750 kVA (Low Link - 180 Cells) 
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Figure 49 Bussing Details, 1000 kVA 
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Figure 50 Module One-Line Diagram, 338 kVA 
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Figure 51 Module One-Line Diagram, 400 kVA 
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Figure 52 Module One-Line Diagram, 500 kVA 
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Figure 53 Module One-Line Diagram, 500 kVA, 208 VAC 
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Figure 54 Module One-Line Diagram, 625 kVA 
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Figure 55 Module One-Line Diagram, 750 kVA (High Link - 240 Cells) 
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Figure 56 Module One-Line Diagram, 750 kVA (Low Link - 180 Cells) 
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Figure 57 Module One-Line Diagram, 1000 kVA 
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Figure 58 One-Line Diagram, System Control Cabinet (SCCA) 
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Figure 59 System One-Line Diagram, Three Modules with Two Breaker Maintenance Bypass 
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Figure 60 System One-Line Diagram, Three Modules with Three Breaker Maintenance Bypass 
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Figure 61 Control Wiring Interconnect Diagram 
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Figure 62 Control Wiring Interconnect Diagram, SCCA and Switchgear 
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Figure 63 Control Connection Location Diagram, Module 
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Figure 64 Control Connection Location Diagram, System Control Cabinet 
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Figure 65 Video Display Terminal Wiring 
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Figure 66 Battery Circuit Breaker 
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Figure 67 Parallel Battery Configurations 
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Figure 68 Remote Status Panel 
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10.0 APPENDIX A - SERIES 600 UPS SITE PLANNING DATA

338-1000 kVA Multi-Module Units

10.1 Notes
 






 


 
 


 
 


 




 




 
 
 
 


 


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Table 4 338-1000 kVA Multi-Module Unit, 480 Volt - Standard Module

UPS
Rating

* Rectifier 
AC

Input
Current

Inverter
AC

Output
Current

Required
Battery
Discon-

nect
Rating

Maximum
Battery 
Current 

at End of 
Discharge

%
Efficiency

at
Full Load

Maximum
Heat Dis-
sipation
BTU/hr.

Dimen-
sions

Inches

Approx.
Weight

Lb.

Floor
Loading

Lbs./
Sq.Ft.

kVA kW Nom Max Nom Max Amperes Amperes
Full

Load (WxDxH)
(Un-

packed)

(Distribu-
ted

Loading)
338 270 420 525 406 507 1000 993 92 80131 128x38x78 8300 246
400 320 504 630 481 601 1200 1170 92 94970 164x38x78 9900 229
400 360 560 700 481 601 1200 1316 92 106842 164x38x78 9900 229
500 400 630 788 601 752 1600 1463 92 118713 164x38x78 10600 245
500 450 700 875 601 752 1600 1646 92 133552 164x38x78 10600 245
625 500 778 973 752 940 2000 1828 92 148391 164x41x78 12300 263

750HL 600 934 1167 902 1128 1600 1644 92 178070 164x41x78 13925 298
750LL 600 934 1167 902 1128 2000 2194 92 178070 177x44x82 14600 270
1000 800 1217 1522 1203 1504 2500 2169 93 205514 177x44x82 16555 306
1000 900 1369 1712 1203 1504 2500 2440 93 231203 177x44x82 16555 306

Applicable
Notes:

1,4,5,7,8,
9,11,12

2,5,7,8,
9,11,12

6 6,8,9,
11,12

— — 13 13 —

For explanation of notes, see referenced numbers in 10.1 - Notes
* Nominal Input Power Factor 0.85 lagging at full load; 9% Maximum Total Input Harmonic Current Distortion (THD) at full load.
HL - 750 kVA module with 240 battery cells
LL - 750 kVA module with 180 battery cells

Table 5 338-1000 kVA Multi-Module Unit, 480 Volt - Standard Module With Optional Low 
Distortion Input Filter

UPS
Rating

* Rectifier 
AC

Input
Current

Inverter
AC

Output
Current

Required
Battery
Discon-

nect
Rating

Maximum
Battery 
Current 

at End of 
Discharge

%
Efficiency

at
Full Load

Maximum
Heat Dis-
sipation
BTU/hr.

Dimen-
sions

Inches

Approx.
Weight

Lb.

Floor
Loading

Lb./
Sq.Ft.

kVA kW Nom Max Nom Max Amperes Amperes
Full

Load (WxDxH)
(Un-

packed)

(Distribu-
ted

Loading)
338 270 380 474 406 507 1000 993 92 80131 128x38x78 8700 258
400 320 455 568 481 601 1200 1170 92 94970 164x38x78 10300 238
400 360 512 639 481 601 1200 1316 92 106842 164x38x78 10300 238
500 400 562 703 601 752 1600 1463 92 118713 164x38x78 11150 258
500 450 633 791 601 752 1600 1646 92 133552 164x38x78 11150 258
625 500 711 888 752 940 2000 1828 92 148391 164x41x78 12950 277

750HL 600 853 1066 902 1128 1600 1644 92 178070 164x41x78 14200 304
750LL 600 853 1066 902 1128 2000 2194 92 178070 177x44x82 15450 286
1000 800 1125 1406 1203 1504 2500 2169 93 205514 177x44x82 17400 322
1000 900 1265 1582 1203 1504 2500 2440 93 231203 177x44x82 17400 322

Applicable
Notes:

1,4,5,7,8,
9,11,12

2,5,7,8,
9,11,12

6 6,8,9,
11,12

— — 13 13 —

For explanation of notes, see referenced numbers in 10.1 - Notes
* Nominal Input Power Factor 0.92 lagging at full load; 4% Maximum Total Input Harmonic Current Distortion (THD) at full load.
HL - 750 kVA module with 240 battery cells
LL - 750 kVA module with 180 battery cells
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Table 6 338-500 kVA Multi-Module Unit, 208 Volt - Standard Module

UPS
Rating

* Rectifier 
AC

Input
Current

Inverter
AC

Output
Current

Required
Battery
Discon-

nect
Rating

Maximum
Battery 
Current 

at End of 
Discharge

%
Efficiency

at
Full Load

Maximum
Heat Dis-
sipation
BTU/hr.

Dimen-
sions

Inches

Approx.
Weight

Lb.

Floor
Loading

Lb./
Sq.Ft.

kVA kW Nom Max Nom Max Amperes Amperes
Full

Load (WxDxH)
(Un-

packed)

(Distribu-
ted

Loading)
338 270 980 1226 937 1171 1000 998 92 91138 128x38x78 8600 255
400 320 1170 1462 1110 1388 1200 1176 92 101457 218x38x78 10250 214
400 360 1300 1625 1110 1388 1200 1323 92 114140 218x38x78 10250 214
500 400 1462 1827 1388 1735 1600 1470 92 126822 218x38x78 10950 228
500 450 1625 2031 1388 1735 1600 1654 92 142675 218x38x78 10950 228

Applicable
Notes:

1,4,5,7,8,
9,11,12

2,5,7,8,
9,11,12

6 6,8,9,
11,12

— — 13 13 —

For explanation of notes, see referenced numbers in 10.1 - Notes
* Nominal Input Power Factor 0.85 lagging at full load; 9% Maximum Total Input Harmonic Current Distortion (THD) at full load.

Table 7 338-500 kVA Multi-Module Unit, 208 Volt - Standard Module With Optional Low 
Distortion Input Filter

UPS
Rating

* Rectifier 
AC

Input
Current

Inverter
AC

Output
Current

Required
Battery
Discon-

nect
Rating

Maximum
Battery 
Current 

at End of 
Discharge

%
Efficiency

at
Full Load

Maximum
Heat Dis-
sipation
BTU/hr.

Dimen-
sions

Inches

Approx.
Weight

Lb.

Floor
Loading

Lb./
Sq.Ft.

kVA kW Nom Max Nom Max Amperes Amperes
Full

Load (WxDxH)
(Un-

packed)

(Distribu-
ted

Loading)
338 270 895 1119 937 1171 1000 998 92 91138 128x38x78 9100 270
400 320 1055 1319 1110 1388 1200 1176 92 101457 218x38x78 10750 224
400 360 1187 1484 1110 1388 1200 1323 92 114140 218x38x78 10750 224
500 400 1333 1667 1388 1735 1600 1470 92 126822 218x38x78 11650 243
500 450 1500 1875 1388 1735 1600 1654 92 142675 218x38x78 11650 243

Applicable
Notes:

1,4,5,7,8,
9,11,12

2,5,7,8,
9,11,12

6 6,8,9,
11,12

— — 13 13 —

For explanation of notes, see referenced numbers in 10.1 - Notes
* Nominal Input Power Factor 0.92 lagging at full load; 4% Maximum Total Input Harmonic Current Distortion (THD) at full load.

DISCONTINUED 
PRODUCT



88          Appendix A - Series 600 UPS Site Planning Data

Table 8 338-1000 kVA Multi-Module Unit, 600 Volt - Standard Module

UPS
Rating

* Rectifier 
AC

Input
Current

Inverter
AC

Output
Current

Required
Battery
Discon-

nect
Rating

Maximum
Battery 
Current 

at End of 
Discharge

%
Efficiency

at
Full Load

Maximum
Heat Dis-
sipation
BTU/hr.

Dimen-
sions

Inches

Approx.
Weight

Lb.

Floor
Loading

Lb./
Sq.Ft.

kVA kW Nom Max Nom Max Amperes Amperes
Full

Load (WxDxH)
(Un-

packed)

(Distribu-
ted

Loading)
338 270 336 420 325 406 1000 993 92 80131 128x38x78 8300 246
400 320 403 504 385 481 1200 1170 92 94970 164x38x78 9900 229
400 360 448 560 385 481 1200 1316 92 106842 164x38x78 9900 229
500 400 504 630 481 601 1600 1463 92 118713 164x38x78 10600 245
500 450 567 709 481 601 1600 1646 92 133552 164x38x78 10600 245
625 500 630 788 601 752 2000 1828 92 148391 164x41x78 12300 263

750HL 600 747 934 722 902 1600 1644 92 178070 164x41x78 13925 298
750LL 600 747 934 722 902 2000 2194 92 178070 177x44x82 14600 270
1000 800 974 1217 962 1203 2500 2169 93 205514 177x44x82 16555 306
1000 900 1096 1369 962 1203 2500 2440 93 231203 177x44x82 16555 306

Applicable
Notes:

1,4,5,7,8,
9,11,12

2,5,7,8,
9,11,12

6 6,8,9,
11,12

— — 13 13 —

For explanation of notes, see referenced numbers in 10.1 - Notes
* Nominal Input Power Factor 0.85 lagging at full load; 9% Maximum Total Input Harmonic Current Distortion (THD) at full load.
HL - 750 kVA module with 240 battery cells
LL - 750 kVA module with 180 battery cells

Table 9 338-1000 kVA Multi-Module Unit, 600 Volt - Standard Module With Optional Low 
Distortion Input Filter

UPS
Rating

* Rectifier 
AC

Input
Current

Inverter
AC

Output
Current

Required
Battery
Discon-

nect
Rating

Maximum
Battery 
Current 

at End of 
Discharge

%
Efficiency

at
Full Load

Maximum
Heat Dis-
sipation
BTU/hr.

Dimen-
sions

Inches

Approx.
Weight

Lb.

Floor
Loading

Lb./
Sq.Ft.

kVA kW Nom Max Nom Max Amperes Amperes
Full

Load (WxDxH)
(Un-

packed)

(Distribu-
ted

Loading)
338 270 307 384 325 406 1000 993 92 80131 128x38x78 8700 258
400 320 360 450 385 481 1200 1170 92 94970 164x38x78 10300 238
400 360 405 506 385 481 1200 1316 92 106842 164x38x78 10300 238
500 400 460 575 481 601 1600 1463 92 118713 164x38x78 11150 258
500 450 517 647 481 601 1600 1646 92 133552 164x38x78 11150 258
625 500 575 718 601 752 2000 1828 92 148391 164x41x78 12950 277

750HL 600 682 853 722 902 1600 1644 92 178070 164x41x78 14200 304
750LL 600 682 853 722 902 2000 2194 92 178070 177x44x82 15450 286
1000 800 890 1113 962 1203 2500 2169 93 205514 177x44x82 17400 322
1000 900 1012 1265 962 1203 2500 2440 93 231203 177x44x82 17400 322

Applicable
Notes:

1,4,5,7,8,
9,11,12

2,5,7,8,
9,11,12

6 6,8,9,
11,12

— — 13 13 —

For explanation of notes, see referenced numbers in 10.1 - Notes
* Nominal Input Power Factor 0.92 lagging at full load; 4% Maximum Total Input Harmonic Current Distortion (THD) at full load.
HL - 750 kVA module with 240 battery cells
LL - 750 kVA module with 180 battery cells
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