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RGX Enclosed Regenerative Drives
Product Description
The RGX is an enclosed 
solution to meet the needs of 
customer's regenerative load 
applications. It combines 
Eaton’s comprehensive 
family of DC common DC bus 
drive products together with 
the necessary circuit 
protection and filtering to give 
the customer an all-in-one 
package. The RGX is available 
in 480 V and 575 V 
configurations in sizes up 
through 900 hp.

Base Assembly Components

LCL Filter

An LCL filter is applied on 
the line side of the of the 
front end unit and integrated 
into the enclosed solution. 
This unit corrects the 
voltage wave form to 
return clean power back 
to the power system. 

Front-End Unit

The RGX uses the SPA drive 
module, which is an active 
bi-directional converter. This 
converter allows power to 
flow from the main voltage to 
the DC bus and back from the 
DC bus to the main voltage. 

Inverter Unit

The RGX uses an SPI drive 
module, which is a DC-fed 
power inverter for the supply 
and control of AC motors. 
This inverter is specifically 
designed to also allow 
power to flow back to the 
DC bus in a regenerative 
load application. 

Harmonic Distortion
Harmonics are distorted 
electrical waveforms that 
produce inefficiencies, which 
could negatively affect your 
system. These inefficiencies 
can cause increased electrical 
usage, power quality 
problems, increased machine 
wear and utility penalties. 
The RGX takes control of 
high harmonics and reduces 
distortion to below the 
IEEE 519 recommendations. 
This minimal harmonic 
output allows the RGX drive 
to increase user energy 
efficiency, extend system 
life and reduce maintenance 
costs.

Regeneration
The active front end module 
gives the system power 
regeneration capabilities. 
Through the use of IGBT 
bridge components, power 

flows bi-directionally through 
the drive unit and can be 
converted back to an AC 
voltage. Additionally, the LCL 
filter corrects distorted 
voltage wave form on the 
output, thus producing clean 
power with low harmonics 
suitable to be returned to 
utility line. With power 
regeneration, the system 
does not need large resistor 
banks for ridding excess 
energy. Eliminating resistors 
increases energy savings 
while simplifying design.

Energy Savings
The RGX provides exceptional 
energy savings through the 
use of regenerative braking. 
Regenerative braking uses 
the electric motor as a 
generator when slowing, and 
in turn, power is regenerated. 
Recovered, clean power can 
then be returned to the line or 
utility for other uses. 
Comparatively, regenerative 
braking reduces energy 
consumption greatly over 
traditional mechanical and 
resistive braking because 
power is returned to the 
line rather than released 
as heat. 

Application Description
The RGX Series encompasses 
a wide range of application 
solutions, including belt 
conveyor, ball mill, extruder, 
centrifugal pump, center 
driver winder and a variety 
of test stands. 

Standards and Certifications
● UL
● cUL
● EN 61800-5-1 (2003)
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2.11 Adjustable Frequency Drives

Clean Power Drives

Product Identification 1

Power Flow Diagram and Components
● Power flows from the utility through the LCL filter, active-front 

end IGBT bridge and component inverter to the motor
● IGBT bridge components allow bi-directional current 

conversion and flow for power regeneration needs
● The active rectifier draws linear current off of the line, reducing 

peak currents on the input and reducing THDI to 2–3%
● During regeneration, the LCL filter corrects the voltage wave 

form to return clean power back to the utility

Power Flow Diagram and Components 

RGX Size 9 Enclosure 2

RGX Size 3 Enclosure 3

Notes
1 Product identification section serves as example products and does not encompass full 

RGX product range.
2 Size 9 enclosure example is used as a solution for the RGX product range of 100–250 hp.
3 Size 3 enclosure example is used as a solution for a 30 hp RGX product.

Circuit 
Breaker

Door- 
Mounted 
Keypad

Input Line 
Fuses

Input 
Contactor

Common 
DC Bus

Inverter 
Unit

Front End 
Unit

LCL Filter

Circuit 
Breaker

Door- 
Mounted 
Keypad

Input Line 
Fuses

Auto 
Transformer

Front End 
UnitLCL Filter
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2.11Adjustable Frequency Drives

Clean Power Drives

Catalog Number Selection

Enclosed Regenerative Drives 1 

Notes
1 Catalog number selection is for illustration purpose only and not to be used to create new catalog numbers.
2 HMCP disconnect is standard when bypass is selected.
3 Output contactor not available with bypass. Bypass comes standard with output contactor.
4 More options are available as Engineered to Order (ETO) through the BidManager tool.
5 Pilot devices are 22 mm standard. 30 mm options are available as Engineered to Order (ETO) through the BidManager tool.

Product Family
RGX = Enclosed regenerative drives

Output
480 V 575 V

052 = 52 A – 40 hp
065 = 65 A – 50 hp
077 = 77 A – 60 hp
096 = 96 A – 75 hp
124 = 124 A – 100 hp
156 = 156 A – 125 hp
180 = 180 A – 150 hp
240 = 240 A – 200 hp
302 = 302 A – 250 hp
361 = 361 A – 300 hp
414 = 414 A – 350 hp
477 = 477 A – 400 hp
590 = 590 A – 500 hp
650 = 650 A – 600 hp
730 = 730 A – 650 hp
820 = 820 A – 750 hp
920 = 920 A – 800 hp
H10 = 1030 A – 900 hp

032 = 32 A – 30 hp
041 = 41 A – 40 hp
052 = 52 A – 50 hp
062 = 62 A – 60 hp
077 = 77 A – 75 hp
099 = 99 A – 100 hp
125 = 125 A – 125 hp
144 = 144 A – 150 hp
192 = 192 A – 200 hp
242 = 242 A – 250 hp
289 = 289 A – 300 hp
336 = 336 A – 350 hp
382 = 382 A – 400 hp
412 = 412 A – 450 hp
472 = 472 A – 500 hp
590 = 590 A – 600 hp
650 = 650 A – 650 hp
750 = 750 A – 750 hp

Input Phasing/
Voltage

4 = Three-phase, 480 V
5 = Three-phase, 575 V

Brake/Overload
E = No brake chopper / 

low overload
G = No brake chopper / 

high overload

Enclosure
0 = None
1 = Type 1
4 = NEMA 4/4X
6 = Type 1 filtered and 

gasketed

Power Disconnect Options
0 = None
1 = HMCP disconnect 2
3 = Circuit breaker/isolation fusing
5 = Circuit breaker/isolation 

fusing/SPD

Bypass Options
0 = None
2 = Manual HOA bypass/isolation fusing
4 = Manual HOA bypass/isolation fusing/SPD
J = Manual HOA RVSS bypass/isolation fusing
L = Manual HOA RVSS bypass/isolation fusing/SPD

Control Options 5

0 = None
1 = Speed pot
2 = Start-stop pushbutton
3 = Start-stop pushbutton 

with speed pot
A = HOA switch
B = Start-stop pushbutton 

with speed pot & HOA 
switch

C = Start-stop pushbutton 
with HOA switch

D = HOA switch with 
speed pot

• = Custom option 4

Output Power Options 3

0 = None
A = Output contactor
B = % Output reactor
D = dV/dt filter
E = 3% Output reactor/output 

contactor
G = dV/dt/output contactor
• = Custom option 4

Light Options
0 = None
1 = Non-bypass light kit—

Power On, Run, Fault
2 = Bypass light kit—

On, VFD Run, Fault, Bypass Run
• = Custom option 4

Option Boards 2
0 = No option
1 = 3 x DI, 3 x DO, 1 thermistor, 

24 Vdc/EXT
2 = 1 x AI, 2 x AO 

(isolated to control board)
3 = 3 x relay dry contact 

(2NO + 1NO/NC)
4 = 3 x PT100 RTD thermistor input
5 = 6 DI 240 Vac input

Option Boards 1
0 = No option
1 = 3 x DI, 3 x DO, 1 thermistor, 24 Vdc/EXT
2 = 1 x AI, 2 x AO (isolated to control board)
3 = 3 x relay dry contact (2NO + 1NO/NC)
4 = 3 x PT100 RTD thermistor input
5 = 6 DI 240 Vac input

Communication Options
0 = No option
1 = PROFIBUS-DP
2 = LonWorks
3 = CANopen (slave)
4 = DeviceNet
5 = PROFIBUS-DP (D9 connector)
6 = Modbus
7 = Modbus (D9 connector)
8 = Johnson Controls N2
9 = Modbus TCP
A = BACNet
B = EtherNet/IP
C = RS-232 with D9 connector
• = Custom option 4

RGX  052  4  E  1  1  1  A  0  0  0  1  1  1

Enclosure Options
0 = None
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2.11 Adjustable Frequency Drives

Clean Power Drives

Product Selection

480 V Drives

RGX 480 V—NEMA Type 1/IP21 

Note
1   “_” denotes that catalog numbers are incomplete, base catalog numbers. 

Enclosure Size hp Current (A) Frame Size Catalog Number 1

Low Overload Drive and Enclosure (VT)

7 50 65 7 RGX0654E1

60 77 7 RGX0774E1

75 96 7 RGX0964E1

5 100 124 8 RGX1244E1

125 156 9 RGX1564E1

150 180 9 RGX1804E1

200 240 9 RGX2404E1

8 250 302 9 RGX3024E1

300 361 10 RGX3614E1

350 414 10 RGX4144E1

400 477 10 RGX4774E1

Consult factory 500 590 12 RGX5904E1

600 650 12 RGX6504E1

650 730 12 RGX7304E1

750 820 12 RGX8204E1

800 920 12 RGX9204E1

900 1030 12 RGX10304E1

High Overload Drive and Enclosure (CT)

7 40 52 7 RGX0524G1

50 65 7 RGX0654G1

60 77 7 RGX0774G1

75 96 8 RGX0964G1

5 100 124 9 RGX1244G1

125 156 9 RGX1564G1

150 180 9 RGX1804G1

200 240 9 RGX2404G1

8 250 300 10 RGX3004G1

300 361 10 RGX3614G1

350 414 10 RGX4144G1

Consult factory 450 515 12 RGX5154G1

500 590 12 RGX5904G1

600 650 12 RGX6504G1

650 730 12 RGX7304G1

750 820 12 RGX8204G1

800 920 12 RGX9204G1

RGX Drive 
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575 V Drives

RGX 575 V—NEMA Type 1/IP21 

Note
1   “_” denotes that catalog numbers are incomplete, base catalog numbers. 

Enclosure Size hp Current (A) Frame Size Catalog Number 1

Low Overload Drive and Enclosure (VT)

7 40 41 7 RGX0415E1

50 52 7 RGX0525E1

50 62 8 RGX0625E1

75 77 8 RGX0775E1

100 99 8 RGX0995E1

5 125 125 9 RGX1255E1

150 144 9 RGX1445E1

150 192 9 RGX1925E1

200 242 9 RGX2425E1

250 289 10 RGX2895E1

8 300 336 10 RGX3365E1

400 382 10 RGX3825E1

Consult factory 450 412 12 RGX4125E1

500 472 12 RGX4725E1

600 590 12 RGX5905E1

650 650 12 RGX6505E1

750 750 12 RGX7505E1

High Overload Drive and Enclosure (CT)

7 30 032 7 RGX0325G1

40 041 7 RGX0415G1

50 052 8 RGX0525G1

60 062 8 RGX0625G1

75 077 8 RGX0775G1

5 100 099 9 RGX0995G1

125 125 9 RGX1255G1

150 144 9 RGX1445G1

150 170 9 RGX1705G1

8 200 192 10 RGX1925G1

250 242 10 RGX2425G1

300 289 10 RGX2895G1

Consult factory 400 382 12 RGX3825G1

450 412 12 RGX4125G1

500 472 12 RGX4725G1

600 590 12 RGX5905G1

650 650 12 RGX6505G1

RGX Drive 
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2.11 Adjustable Frequency Drives

Clean Power Drives

Options

RGX Series Option Board Kits 
The RGX Series drives can accommodate a wide selection of expander and adapter option boards 
to customize the drive for your application needs. The drive’s control unit is designed to accept a 
total of five option boards.
The RGX Series factory installed standard board configuration includes an A9 I/O board and an 
A2 relay output board, which are installed in slots A and B.

Option Board Kits

Notes
1   AI = Analog Input; AO = Analog Output, DI = Digital Input, DO = Digital Output, RO = Relay Output 
2   Option card must be installed in one of the slots listed for that card. Slot indicated in bold is the preferred location.
3   OPTC2 is a multi-protocol option card.

Option Kit Description 1
Allowed Slot 
Locations 2

Field Installed
Catalog Number

Standard I/O Cards

2 RO (NC-NO) B OPTA2

6 DI, 1 DO, 2 AI, 1AO, 1 +10 Vdc ref, 
2 ext +24 Vdc/EXT +24 Vdc

A OPTA9

Extended I/O Cards

2 RO, therm B OPTA3

Encoder low volt +5 V/15 V 24 V C OPTA4

Encoder high volt +15 V/24 V C OPTA5

Double encoder C OPTA7

6 DI, 1 DO, 2 AI, 1 AO A OPTA8

3 DI (encoder 10–24 V), out +15 V/+24 V, 2 DO (pulse+direction) C OPTAE

6 DI, 1 ext +24 Vdc/EXT +24 Vdc B, C, D, E OPTB1

1 RO (NC-NO), 1 RO (NO), 1 therm B, C, D, E OPTB2

1 AI (mA isolated), 2 AO (mA isolated), 1 ext +24 Vdc/EXT +24 Vdc B, C, D, E OPTB4

3 RO (NO) B, C, D, E OPTB5

1 ext +24 Vdc/EXT +24 Vdc, 3 Pt100 B, C, D, E OPTB8

1 RO (NO), 5 DI 42–240 Vac input B, C, D, E OPTB9

SPI, absolute encoder C OPTBB

Communication Cards 3

Modbus D, E OPTC2

Johnson Controls N2 D, E OPTC2

Modbus TCP D, E OPTCI

BACnet D, E OPTCJ

EtherNet/IP D, E OPTCQ

PROFIBUS-DP D, E OPTC3

LonWorks D, E OPTC4

PROFIBUS-DP (D9 connector) D, E OPTC5

CANopen (slave) D, E OPTC6

DeviceNet D, E OPTC7

Modbus (D9 type connector) D, E OPTC8

Adapter D, E OPTD1

Adapter D, E OPTD2V

RS-232 with D9 connection D, E OPTD3

A B C
D E

Option Boards 
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2.11Adjustable Frequency Drives

Clean Power Drives

Technical Data and Specifications

Enclosed Regenerative Drives 

Description Specification

Supply Connection

Input voltage Uin (AC) front end modules 380–500 Vac/525–690 Vac –10% to +10%

Input voltage Uin (DC) inverter 465–800 Vdc/640–1100 Vdc –0% to 0%, the waviness of the inverter supply voltage, 
formed in rectification of the electric network’s alternating voltage in basic frequency, 
must be less than 50 V peak-to-peak 

Output voltage Uout (AC) inverter 3 ~ 0–Uin/1.4 

Output voltage Uout (DC) active front end module 1.35 x Uin (factory default) 

Output voltage Uout (DC) non-regenerative front end module 1.35 x Uin 

Ambient Conditions

Ambient operating temperature 14 (no frost) to +104 °F (–10 °C to +40 °C)

Storage temperature –40 °F to +158 °F (–40 °C to +70 °C)

Relative humidity 0 to 95% RH, non-condensing, non-corrosive, no dripping water 

Air quality

Chemical vapors IEC 721-3-3, unit in operation, class 3C2 

Mechanical particles IEC 721-3-3, unit in operation, class 3S2

Altitude 100% load capacity (no derating) up to 1000 m 
1% derating for each 100 m above 1000 m; max. 3000 m 

Vibration 5–150 Hz 

EN50178/EN60068-2-6 Displacement amplitude 0.25 mm (peak) at 3–15.8 Hz 
Max. acceleration amplitude 1 G at 15.8–150 Hz 

Shock 
EN50178, EN60068-2-27 

UPS Drop Test (for applicable UPS weights) 
Storage and shipping: max. 15 G, 11 ms (in package) 

Cooling capacity required Approximately 2% 

Cooling air required FR4 41 cfm, FR6 250 cfm, FR7 250 cfm, FR8 383 cfm
FI9 677 cfm, FI10 824 cfm, FI12 1648 cfm, FI13 2472 cfm

Unit enclosure class FR4–FR7 NEMA Type 1/IP21; FR8, FI9–FI14 chassis (IP00) 

EMC (at fault settings)

Immunity Fulfill all EMC immunity requirements 

Safety

Approvals UL, cUL, EN 61800-5-1 (2003), see unit nameplate for more detailed approvals 

Control Connections

Analog input voltage 0–10 V, Ri = 200 kohms, (–10 V to +10 V joystick control) 
Resolution 0.1%, accuracy ±1% 

Analog input current 0(4)–20 mA, Ri = 250 ohms differential 

Digital inputs 6, positive or negative logic; 18–30 Vdc 

Auxiliary voltage +24 V, ±15%, max. 250 mA 

Output reference voltage +10 V, +3%, max. load 10 mA 

Analog output 0(4)–20 mA; RL max. 500 ohms; resolution 10 bits
Accuracy ±2% 

Digital outputs Open collector output, 50 mA/48 V 

Relay outputs 2 programmable change-over relay outputs 
Switching capacity: 24 Vdc/8 A, 250 Vac/8 A, 125 Vdc/0.4 A 
Min. switching load: 5 V/10 mA 



V6-T2-386 Volume 6—Solid-State Motor Control CA08100007E—November 2018 www.eaton.com

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2.11 Adjustable Frequency Drives

Clean Power Drives

Dimensions

Approximate Dimensions in Inches (mm)

Enclosure Size 3

For reference only, dimensions are subject to change.  

Wide High Deep Mounting Door Height Min. Air Space
A B C D D1 E E1 F G G1 H J K

26.4 (671) 77.0 (1956) 19.4 (493) 19.5 (495) 3.3 (83) 23.0 (584) 1.5 (38) 11.7 (298) 5.5 (140) 0.9 (24) 76.4 (1939) 4.0 (102) 3.0 (76)

Max. Approx. 
Shipping Weight
Lbs (kg)

Cable Entry Door Clearance CB Handle
L M N P R S T U V W RR SS TT UU VV

5.3
(133)

23.4
(594)

10.0
(254)

1.3
(32)

12.9
(328)

26.4
(669)

1.5
(38)

8.0
(203)

4.8
(121)

6.8
(173)

79.5
(2018)

13.40
(340)

0.8
(19)

1.3
(32)

26.0 
(660)

690 (313)

0.44 (11.2)
Mounting Holes

6 Places

DD1

E1 E

VV

R

M P

0.50 (12.7)
Lifting Eyes

2 Places

H

C A
UUSS
TT

B

S

F

G

G1

V

U

L

T

Top View

Bottom View

N

W

J
K

RR

 NEMA Type 1/IP21

For Cable
Entry

For Cable
Entry
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2.11Adjustable Frequency Drives

Clean Power Drives

Approximate Dimensions in Inches (mm)

Enclosure Size 5

For reference only, dimensions are subject to change.  

Wide High Deep Mounting Door Height Min. Air Space
A B C D D1 E E1 F G G1 H J K

40.0 (1016) 90.0 (2286) 21.3 (541) 36.0 (914) 2.0 (51) — — 8.0 (203) 10.8 (273) — 84.4 (2143) 4.0 (102) —

Max. Approx. 
Shipping Weight
Lbs (kg)

Cable Entry Door Clearance 
L M N P R S T U V W RR SS TT UU VV

15.0
(381)

10.0
(254)

4.8
(122)

2.0
(51)

— 36.3
(921)

20.0
(508)

— — — 94.0
(2387)

15.5
(394)

— — — 1275 (579)

M

Lifting Eyes
(2 Places)

B

H

C

SS

Side View

RR

J

A

Front View
 NEMA Type 1/IP21

Front View 
 NEMA Type 12/IP54

S

T

0.56 (14.2) Dia.
Mounting 

Holes
(4 Places)

D1 D

G

F

N

L
For Cable

Entry

P

Top View

Bottom View
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2.11 Adjustable Frequency Drives

Clean Power Drives

Approximate Dimensions in Inches (mm)

Enclosure Size 7

Side View 

26.25
(666.8)

ø0.56 (ø14.2) Dia.
Mounting Holes
(five places)

90.00
(2286.0)

84.37
(2143.0)

15.50
(393.7)

21.50
(546.1)

93.92
(2385.6)

30.00
(762.0)

4.00 (101.6) Minimum
Free Air Space Required

Keypad

Flanged Disconnect Supplied
With Circuit Breaker
When Specified

Operator Elements
When Specified, Mounted
On These Panels

Door Handle
(key-lock optional)

Quarter Turn Latch
(three places)

Bottom View 

18.75
(476.3)

Opening For Bottom
Cable Entry

7.00
(177.8)

5.75
(146.1)

14.90
(378.5)

1.75
(44.5) 24.45

(621.0)
28.05

(712.5)

10.50
(266.7)4.25

(107.9)

Top View 

Exhaust Air

For
Cable
Entry

Hinged
Side Door

Clearance at 90º

20.00
(508.0)

4.79
(121.7)

15.00
(381.0)

2.00
(50.8)

10.00
(254.0)

Finish: Enclosure—ANSI 61 Gray (light)
Material: Enclosure and Backplate— 

12 ga. = 0.1046 Cold Rolled Steel
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2.11Adjustable Frequency Drives

Clean Power Drives

Approximate Dimensions in Inches (mm)

Enclosure Size 8

Bottom View 

For Bottom
Cable Entry

 ø0.56
(ø14.2)
(five places)

90.00
(2286.0)

84.37
(2143.0)

24.00
(609.6)

31.00
(787.4)

1.25
(31.8)

8.25
(209.6)

For Top
Cable Entry
(two places)

Top View 

Side View 

93.50
(2374.9)

3.01 (76.5)

32.20
(817.9)

37.47 (951.7)

45.22 (1148.6)

22.47
(570.7)

13.97
(354.8) 7.73

(196.3)
5.48

(139.2)

9.50
(241.3) 12.50

(317.5)

21.45
(544.8)

48.00
(1219.2)

21.31
(541.3)

Finish: Enclosure—ANSI 61 Gray (light)
Material: Enclosure and Backplate— 

12 ga. = 0.1046 Cold Rolled Steel

4.00 (101.6) Minimum

Free Air Space Required

Door Handle

(key-lock optional)

Drive

Circuit Breaker
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2.11 Adjustable Frequency Drives

Clean Power Drives

Approximate Dimensions in Inches (mm)

Enclosure Size 9

24.00 (609.6)

25.14 (638.6)

8.75
(222.3)

Top View

1.50 (38.1)
43.50 (1104.9)

90.00
(2286.0)

93.50
(2374.9)

4.00 (101.6) Minimum

Free Air Space Required

60.00 (1524.0)

Front View 

Bottom View

Side View 

7.46 x 15.00

(189.5 x 381.0)

Access in Top

(two places)

8.50 x 12.00 (215.9 x 304.8)
Bottom Access

ø0.56 (ø14.2) Dia.

Mounting Hole

(five places)

27.06
(687.3)

27.36
(694.9)

90  Max.
Door

Opening

29.05
(737.9)

11.93
(303.0)

25.00
(635.0)

18.84
(478.5)

8.20
(208.3)

2.00 (50.8) 22.90 (581.7)

32.72 (831.1)

46.30 (1176.0) 

54.90 (1394.5) 

Door Handle

(key-lock optional)

Access
Plate 

(4 places)

90  Max.
Door

Opening

Finish: Enclosure—ANSI 61 Gray (light)
Material: Enclosure and Backplate— 

12 ga. = 0.1046 Cold Rolled Steel

Drive

Circuit Breaker
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2.11Adjustable Frequency Drives

Clean Power Drives

Approximate Dimensions in Inches (mm)

Enclosure Size 10

30.50 (774.7)

31.75 (806.5)

9.03
(229.4)

Top View

15.63
(397.0)

90.00
(2286.0)

84.37
(2143.0)

93.50
(2374.9)

4.00 (101.6) Minimum
Free Air Space Required

35.75 (908.1) 35.75 (908.1)
80.00 (2032.0)

Front View 

Side View 

21.00 x 10.00
(533.4 x 254.0)
Access in Top

21.00 x 10.00 (533.4 x 254.0)
Bottom Access

17.79
(451.9)

29.04
(737.6)

4.87
(123.7)

2.00 (50.8)

15.64
(397.3)

38.00 (965.2) 

42.02 (1067.3) 

Bottom View

78.02 (1981.7) 
Finish: Enclosure – ANSI 61 Gray (light)
Material: Enclosure and Backplate— 
 12 ga. = 0.1046 Cold Rolled Steel

Operator
Elements
When
Specified,
Mounted
on These
Panels

Keypad

Door Handle

(key-lock optional)

Intake Ventilating
Slots (filtered on
Type 12)

Quarter-Turn
Latch (four places)

Flanged
Disconnect
Supplied with
Circuit Breaker
When Specified
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2.12 Adjustable Frequency Drives

LCX Liquid Cooled Drives

LCX Liquid Cooled Adjustable Frequency Drives Contents
Description Page

LCX Drives 
Catalog Number Selection . . . . . . . . . . . . . . . . V6-T2-393

Product Selection . . . . . . . . . . . . . . . . . . . . . . . V6-T2-394

Options  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V6-T2-397

Technical Data and Specifications  . . . . . . . . . . V6-T2-398

Wiring Diagrams  . . . . . . . . . . . . . . . . . . . . . . . V6-T2-399

Dimensions  . . . . . . . . . . . . . . . . . . . . . . . . . . . V6-T2-401

Product Description
The LCX Liquid Cooled Drive 
family continues Eaton’s 
tradition of providing state-of-
the-industry products, by 
taking advantage of liquid 
cooling technology in lieu of 
air-cooling techniques.

The LCX drives are liquid-
cooled products that utilize 
potable water or a water-
glycol mixture as a cooling 
medium. 

Features and Benefits
● Compact size and low 

heat transfer rates allow 
enclosure size to be greatly 
reduced, which is especially 
beneficial in UL Type 4X 
applications

● Design is modular, with 
control and power modules 
independent of each other. 
Connection between 
power and control modules 
can be direct or extended 
via a fiber optic cable

● Same reliable control 
module and operating 
system as the SPX 
air-cooled drives

● CE mark ensures 
compliance with the 
Electromagnetic 
Compatibility Directive 
(EMC) and the Low Voltage 
Directive (LVD)

● Reliable drive with over 
500,000 hours MTBF 
based on MIL 217

● Currently supports 
DeviceNet, PROFIBUS-DP, 
Modbus RTU and Modbus 
TCP communication 
protocols

● Separately mounted line 
reactor included with AC 
fed models

Standards and 
Certifications
● UL
● cUL
● CE
● IEC
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2.12Adjustable Frequency Drives

LCX Liquid Cooled Drives

Catalog Number Selection
LCX Liquid Cooled Adjustable Frequency Drives 

Note
1 Brake chopper is only available in 480 V CH3 drives.

LCX 016 A 0 – 4 A 3 B 2 _ _ _ _ _ _

Keypad
A = Alphanumeric

Software Series
A = Standard

Brake Chopper Options 1

N = No brake chopper circuit
B = Internal brake chopper

Input Options 
3 = Three-phase, EMC T
7 = DC Input

Enclosure Rating
0 = Open chassis

Product Family
LCX = High performance, liquid-cooled drive

Board Modifications
2 = Varnished boards

Voltage Rating
4 = 380–500 V
5 = 520–690 V

Options 
List options in alphabetical order.

Extended I/O Card Options
A3 = 2 RO, therm
A4 = Encoder low volt +5 V/15 V/24 V
A5 = Encoder high volt +15 V/24 V
A7 = Dual encoder +15 V/24 V
A8 = 6 DI, 1 DO, 2 AI, 1 AO
AE = Encoder with 2 DOs
B1 = 6 DI, 1 ext +24 Vdc/EXT +24 Vdc
B2 = 1 RO (NC-NO), 1 RO (NO), 1 therm
B4 = 1 AI (mA isolated), 2 AO (mA isolated), 

1 ext +24 Vdc/EXT + 24 Vdc
B5 = 3 RO (NO)
B8 = 1 ext +24 Vdc/EXT +24 Vdc, 3 Pt100
B9 = 1 RO (NO), 5 DI 42–240 Vac input
BB = SPI, absolute encoder

Communication Cards
CA = Johnson Controls N2
CI = Modbus TCP
C2 = Modbus
C3 = PROFIBUS DP
C4 = LonWorks
C5 = PROFIBUS DP (D9 Connector)
C6 = CANopen (Slave)
C7 = DeviceNet
C8 = Modbus (D9 Type Connector)
D1 = Adapter 
D2 = Adapter
D3 = RS-232 with D9 Connection

Current Rating
480 V

016 = 16 A
022 = 22 A
031 = 31 A
038 = 38 A
045 = 45 A
061 = 61 A
072 = 72 A
087 = 87 A
105 = 105 A
140 = 140 A
168 = 168 A
205 = 205 A
261 = 261 A
300 = 300 A

385 = 385 A
460 = 460 A
520 = 520 A
590 = 590 A
650 = 650 A
730 = 730 A
820 = 820 A
920 = 920 A
H10 = 1030 A
H11 = 1150 A
H13 = 1370 A
H16 = 1640 A
H20 = 2060 A
H23 = 2300 A

690 V
170 = 170 A
208 = 208 A
261 = 261 A
325 = 325 A
385 = 385 A
416 = 416 A
460 = 460 A
502 = 502 A

590 = 590 A
650 = 650 A
750 = 750 A
820 = 820 A
H10 = 1030 A
H11 = 1180 A
H13 = 1300 A
H15 = 1500 A
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2.12 Adjustable Frequency Drives

LCX Liquid Cooled Drives

Product Selection

380–500 Vac Liquid Cooled Drives 

Motor Output
Current
Thermal, Ith (A) IL (A) IH (A) kW Chassis Catalog Number

16 15 11 7.5 CH3 LCX016A0-4A3N2

22 20 15 11 CH3 LCX022A0-4A3N2

31 28 21 15 CH3 LCX031A0-4A3N2

38 35 25 18.5 CH3 LCX038A0-4A3N2

45 41 30 22 CH3 LCX045A0-4A3N2

61 55 41 30 CH3 LCX061A0-4A3N2

72 65 48 37 CH4 LCX072A0-4A3N2

87 79 58 45 CH4 LCX087A0-4A3N2

105 95 70 55 CH4 LCX105A0-4A3N2

140 127 93 75 CH4 LCX140A0-4A3N2

168 153 112 90 CH5 LCX168A0-4A3N2

205 186 137 110 CH5 LCX205A0-4A3N2

261 237 174 132 CH5 LCX261A0-4A3N2

300 273 200 160 CH61 LCX300A0-4A3N2

385 350 257 200 CH61 LCX385A0-4A3N2

460 418 307 250 CH72 LCX460A0-4A3N2

520 473 347 250 CH72 LCX520A0-4A3N2

590 536 393 315 CH72 LCX590A0-4A3N2

650 591 433 355 CH72 LCX650A0-4A3N2

730 664 487 400 CH72 LCX730A0-4A3N2

820 745 547 450 CH63 LCX820A0-4A3N2

920 836 613 500 CH63 LCX920A0-4A3N2

1030 936 687 560 CH63 LCXH10A0-4A3N2

1150 1045 766 600 CH63 LCXH11A0-4A3N2

1370 1245 913 700 CH74 LCXH13A0-4A3N2

1640 1491 1093 900 CH74 LCXH16A0-4A3N2

2060 1873 1373 1100 CH74 LCXH20A0-4A3N2

2300 2091 1533 1200 CH74 LCXH23A0-4A3N2

LCX Liquid Cooled 
Drives
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2.12Adjustable Frequency Drives

LCX Liquid Cooled Drives

525–690 Vac Liquid Cooled Drives 

540–675 Vdc Liquid Cooled Inverter Units 

Motor Output
Current
Thermal, Ith (A) IL (A) IH (A) kW Chassis Catalog Number

170 155 113 110 CH61 LCX170A0-5A3N2

208 189 139 132 CH61 LCX208A0-5A3N2

261 237 174 160 CH72 LCX261A0-5A3N2

325 295 217 200 CH72 LCX325A0-5A3N2

385 350 257 250 CH72 LCX385A0-5A3N2

416 378 277 250 CH72 LCX416A0-5A3N2

460 418 307 300 CH72 LCX460A0-5A3N2

502 456 335 355 CH72 LCX502A0-5A3N2

590 536 393 400 CH63 LCX590A0-5A3N2

650 591 433 450 CH63 LCX650A0-5A3N2

750 682 500 500 CH63 LCX750A0-5A3N2

820 745 547 560 CH74 LCX820A0-5A3N2

920 836 613 650 CH74 LCX920A0-5A3N2

1030 936 687 700 CH74 LCXH10A0-5A3N2

1180 1073 787 800 CH74 LCXH11A0-5A3N2

1300 1182 867 900 CH74 LCXH13A0-5A3N2

1500 1364 1000 1000 CH74 LCXH15A0-5A3N2

Drive Output

Power Loss
c/a/T
(kW)

Current Motor Output Power
Thermal
Ith (A)

Rated Cont.
IL (A)

Rated Cont.
IH (A)

Optimum Motor 
at Ith 400 V (kW)

Optimum Motor 
at Ith 500 V (kW) Chassis Catalog Number

16 15 11 7.5 11 0.4/0.2/0.6 CH3 LCX016A0-4A7B2

22 20 15 11 15 0.5/0.2/0.7 CH3 LCX022A0-4A7B2

31 28 21 15 18.5 0.7/0.2/0.9 CH3 LCX031A0-4A7B2

38 35 25 18.5 22 0.8/0.2/1.0 CH3 LCX038A0-4A7B2

45 41 30 22 30 1.0/0.3/1.3 CH3 LCX045A0-4A7B2

61 55 41 30 37 1.3/0.3/1.5 CH3 LCX061A0-4A7B2

72 65 48 37 45 1.2/0.3/1.5 CH4 LCX072A0-4A7N2

87 79 58 45 55 1.5/0.3/1.8 CH4 LCX087A0-4A7N2

105 95 70 55 75 1.8/0.3/2.1 CH4 LCX105A0-4A7N2

140 127 93 75 90 2.3/0.3/2.6 CH4 LCX140A0-4A7N2

168 153 112 90 110 2.5/0.3/2.8 CH5 LCX168A0-4A7N2

205 186 137 110 132 3.0/0.4/3.4 CH5 LCX205A0-4A7N2

261 237 174 132 160 4.0/0.4/4.4 CH5 LCX261A0-4A7N2

300 273 200 160 200 4.5/0.4/4.9 CH61 LCX300A0-4A7N2

385 350 257 200 250 5.5/0.5/6.0 CH61 LCX385A0-4A7N2

460 418 307 250 315 5.5/0.5/6.0 CH62 LCX460A0-4A7N2

520 473 347 250 355 6.5/0.5/7.0 CH62 LCX520A0-4A7N2

590 536 393 315 400 7.5/0.6/8.1 CH62 LCX590A0-4A7N2

LCX Liquid Cooled 
Drives
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2.12 Adjustable Frequency Drives

LCX Liquid Cooled Drives

540–675 Vdc Liquid Cooled Inverter Units, continued 

710–930 Vdc Liquid Cooled Inverter Unit 

Drive Output

Power Loss
c/a/T
(kW)

Current Motor Output Power
Thermal
Ith (A)

Rated Cont.
IL (A)

Rated Cont.
IH (A)

Optimum Motor 
at Ith 400 V (kW)

Optimum Motor 
at Ith 500 V (kW) Chassis Catalog Number

650 591 433 355 450 8.5/0.6/9.1 CH62 LCX650A0-4A7N2

730 664 487 400 500 10.0/0.7/10.7 CH62 LCX730A0-4A7N2

820 745 547 450 560 12.5/0.8/13.3 CH63 LCX820A0-4A7N2

920 836 613 500 600 14.4/0.9/15.3 CH63 LCX920A0-4A7N2

1030 936 687 560 700 16.5/1.0/17.5 CH63 LCXH10A0-4A7N2

1150 1045 766 600 750 18.4/10.1/19.5 CH63 LCXH11A0-4A7N2

1370 1245 913 700 900 15.5/1.0/16.5 CH64 LCXH13A0-4A7N2

1640 1491 1093 900 1100 19.5/1.2/20.7 CH64 LCXH16A0-4A7N2

2060 1873 1373 1100 1400 26.5/1.5/28.0 CH64 LCXH20A0-4A7N2

2300 2091 1533 1250 1500 29.6/1.7/31.3 CH64 LCXH23A0-4A7N2

2470 2245 1647 1300 1600 36.0/2.0/38.0 2*CH64 LCXH24A0-4A7N2

2950 2681 1967 1550 1950 39.0/2.4/41.4 2*CH64 LCXH29A0-4A7N2

3710 3372 2473 1950 2450 48.0/2.7/50.7 2*CH64 LCXH37A0-4A7N2

4140 3763 2760 2150 2700 53.0/3.0/66.0 2*CH64 LCXH41A0-4A7N2

Drive Output

Power Loss
c/a/T
(kW)

Current Motor Output Power
Thermal
Ith (A)

Rated Cont.
IL (A)

Rated Cont.
IH (A)

Optimum Motor 
at Ith 400 V (kW)

Optimum Motor 
at Ith 500 V (kW) Chassis Catalog Number

170 155 113 110 160 4.5/0.2/4.7 CH61 LCX170A0-5A7N2

208 189 139 132 200 5.5/0.3/5.8 CH61 LCX208A0-5A7N2

261 237 174 160 250 5.5/0.3/5.8 CH61 LCX261A0-5A7N2

325 295 217 200 300 6.5/0.3/6.8 CH62 LCX325A0-5A7N2

385 350 257 250 355 7.5/0.4/7.9 CH62 LCX385A0-5A7N2

416 378 277 250 355 8.0/0.4/8.4 CH62 LCX416A0-5A7N2

460 418 307 300 400 8.5/0.4/8.9 CH62 LCX460A0-5A7N2

502 456 335 355 450 10.0/0.5/10.5 CH62 LCX502A0-5A7N2

590 536 393 400 560 10.0/0.5/10.5 CH63 LCX590A0-5A7N2

650 591 433 450 600 13.5/0.7/14.2 CH63 LCX650A0-5A7N2

750 682 500 500 700 16.0/0.8/16.8 CH63 LCX750A0-5A7N2

820 745 547 560 800 16.0/0.8/16.8 CH64 LCX820A0-5A7N2

920 836 613 650 850 18.0/0.9/18.9 CH64 LCX920A0-5A7N2

1030 936 687 700 1000 19.0/1.0/20.0 CH64 LCXH10A0-5A7N2

1180 1073 787 800 1100 21.0/10.1/20.1 CH64 LCXH11A0-5A7N2

1300 1182 867 900 1200 27.0/1.4/28.4 CH64 LCXH13A0-5A7N2

1500 1364 1000 1050 1400 32.0/1.6/33.6 CH64 LCXH15A0-5A7N2

1700 1545 1133 1150 1550 N/A CH64 LCXH17A0-5A7N2

1850 1682 1233 1250 1650 34.2/1.8/36.0 2*CH64 LCXH18A0-5A7N2

2120 1927 1413 1450 1900 37.8/2.0/39.8 2*CH64 LCXH21A0-5A7N2

2340 2127 1560 1600 2100 48.6/2.5/51.1 2*CH64 LCXH23A0-5A7N2

2700 2455 1800 1850 2450 57.6/3.0/60.6 2*CH64 LCXH27A0-5A7N2

3100 2818 2066 2150 2800 N/A 2*CH64 LCXH31A0-5A7N2

LCX Liquid Cooled 
Drives
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2.12Adjustable Frequency Drives

LCX Liquid Cooled Drives

Options
9000X Series Option Board Kits 
The 9000X Series drives can accommodate a wide selection of expander and adapter option boards to 
customize the drive for your application needs. The drive’s control unit is designed to accept a total of 
five option boards.

The 9000X Series factory installed standard board configuration includes an A9 I/O board and an A2 
relay output board, which are installed in slots A and B.

Option Board Kits 

Notes
1   AI = Analog Input; AO = Analog Output, DI = Digital Input, DO = Digital Output, RO = Relay Output 
2   Option card must be installed in one of the slots listed for that card. Slot indicated in bold is the preferred location.
3   OPTC2 is a multi-protocol option card.

Option Kit Description 1
Allowed Slot 
Locations 2

Field 
Installed

Factory 
Installed SVX Ready Programs

Catalog 
Number

Option 
Designator Basic

Local/
Remote Standard MSS PID Multi-P. PFC

Standard I/O Cards

2 RO (NC-NO) B OPTA2 — ■ ■ ■ ■ ■ ■ ■

6 DI, 1 DO, 2 AI, 1 AO, 1 +10 Vdc ref, 
2 ext +24 Vdc/EXT +24 Vdc

A OPTA9 — ■ ■ ■ ■ ■ ■ ■

Extended I/O Cards

2 RO, therm B OPTA3 A3 — ■ ■ ■ ■ ■ ■

Encoder low Volt +5 V/15 V/24 V C OPTA4 A4 — ■ ■ ■ ■ ■ ■

Encoder high Volt +15 V/24 V C OPTA5 A5 — ■ ■ ■ ■ ■ ■

Dual encoder +15 V/24 V C OPTA7 A7 — ■ ■ ■ ■ ■ ■

6 DI, 1 DO, 2 AI, 1 AO A OPTA8 A8 — ■ ■ ■ ■ ■ ■

3 DI (encoder 10–24 V), out +15 V/+24 V, 
2 DO (pulse+direction)—SPX only

C OPTAE AE ■ ■ ■ ■ ■ ■ ■

6 DI, 1 ext +24 Vdc/EXT +24 Vdc B, C, D, E OPTB1 B1 — — — — — ■ ■

1 RO (NC-NO), 1 RO (NO), 1 therm B, C, D, E OPTB2 B2 — — — — — ■ ■

1 AI (mA isolated), 2 AO (mA isolated), 
1 ext +24 Vdc/EXT +24 Vdc

B, C, D, E OPTB4 B4 — ■ ■ ■ ■ ■ ■

3 RO (NO) B, C, D, E OPTB5 B5 — — — — — ■ ■

1 ext +24 Vdc/EXT +24 Vdc, 3 Pt100 B, C, D, E OPTB8 B8 — — — — — — —

1 RO (NO), 5 DI 42–240 Vac input B, C, D, E OPTB9 B9 — — — — — ■ ■

SPI, absolute encoder C OPTBB BB — — — — — — —

Communication Cards 3

Modbus D, E OPTC2 C2 ■ ■ ■ ■ ■ ■ ■

Johnson Controls N2 D, E OPTC2 CA — — — — — — —

PROFIBUS DP D, E OPTC3 C3 ■ ■ ■ ■ ■ ■ ■

LonWorks D, E OPTC4 C4 ■ ■ ■ ■ ■ ■ ■

PROFIBUS DP (D9 connector) D, E OPTC5 C5 ■ ■ ■ ■ ■ ■ ■

CANopen (slave) D, E OPTC6 C6 ■ ■ ■ ■ ■ ■ ■

DeviceNet D, E OPTC7 C7 ■ ■ ■ ■ ■ ■ ■

Modbus (D9 Type connector) D, E OPTC8 C8 ■ ■ ■ ■ ■ ■ ■

Modbus TCP D, E OPTCI CI ■ ■ ■ ■ ■ ■ ■

Adapter—SPX only D, E OPTD1 D1 ■ ■ ■ ■ ■ ■ ■

Adapter—SPX only D, E OPTD2V D2 ■ ■ ■ ■ ■ ■ ■

RS-232 with D9 connection D, E OPTD3 D3 ■ ■ ■ ■ ■ ■ ■

Keypad

9000X Series standard keypad — KEYPAD-
STD

— — — — — — — ■

9000X Series remote mount keypad unit 
(keypad not included, includes 10 ft cable, 
keypad holder, mounting hardware)

— OPTRMT-
KIT-9000X

— — — — — — — —

Option Boards

A B C
D E



V6-T2-398 Volume 6—Solid-State Motor Control CA08100007E—November 2018 www.eaton.com

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2.12 Adjustable Frequency Drives

LCX Liquid Cooled Drives

Technical Data and Specifications

LCX Products

Note
1 Derating required if higher switching frequency than the default is used.

Description Specification

General Specifications

Line voltage 400 to 500 Vac; 525 to 690 Vac; (–10% to 10%)
465 to 800 Vdc; 640 to 1100 Vdc; (–0 to 0%)

Frequency 50/60 Hz

Line voltage variation –10% to 10%

Input frequency variation 45–66 Hz

Continuous output current Rated current at incoming cooling liquid 
temperature of 30 °C

Output frequency 0–320 Hz

Drive efficiency >95%

Power factor (displacement) 0.96

Liquid coolant pressure 87 psi (6 bar) maximum

Liquid coolant flow rate 1.3 to 7.9 gal./min. (5 to 30 liter/min.) 
minimum depending on drive size

Liquid coolant fittings Standard quick connect, NPT

Operating ambient temperature –10/50 °C

Storage temperature –40/70 °C

Humidity 95% maximum (non-condensing)

Altitude 3300 ft (1000 m) maximum without derating

Enclosure IP00

Warranty Standard terms, 3 years with certified start-up

Mains Connection

Input voltage (Vin) 400–500 Vac; 525–690 Vac; (–10%–10%)
465–800 Vdc; 640–1100 Vdc; (–0–0%)

Input frequency (fin) 45–66 Hz

Connection to mains Once per minute or less (normal case)

Motor Connection

Output voltage 0–Vin

Continuous output current Rated current at nominal inflow cooling water 
temperature of 30 °C; Overload 2 sec./20 sec.

Starting current Rated current at 2 sec./20 sec. if output frequency 
<30 Hz and temperature of heatsink <149 °F (65 °C)

Output frequency 0–320 Hz (standard); 7200 Hz (special software)

Frequency resolution Application dependent

Control Characteristics

Control method Frequency control (V/f)
Open loop: Sensorless vector control 
Closed loop: Frequency control 
Closed loop: Vector control

Switching frequency Adjustable with parameter 2.6.9

480 V 1 Up to and including 61-Amp size:
1–16 kHz (factory default, 10 kHz)
From 72-Amp size:
1–12 kHz (factory default, 3.6 kHz)

575 V 1 1–6 kHz (factory default, 1.5 kHz)

Frequency reference Analog input: resolution 0.1% (10 bits); accuracy ±1%
Panel reference: resolution 0.01 Hz

Field weakening point 30–320 Hz

Acceleration time 0.1–3000 seconds

Deceleration time 0.1–3000 seconds

Braking torque DC brake: 30% x Tn (without brake option)

Description Specification

Ambient Conditions

Ambient operating temperature 14 °F (–10 °C), no frost to 122 °F (50 °C) at Ith
122 to 158 °F (50 to 70 °C), derating required

Storage temperature –40 °F to 158 °F (–40 to 70 °C) 
No liquid in heatsink under 32 °F (0 °C)

Relative humidity 5–96% RH, noncondensing, no dripping water

Air quality Chemical vapors:
IEC 721-3-3, unit in operation, class 3C2 
Mechanical particles:
IEC 721-3-3, unit in operation, class 3S2 (no conductive 
dust allowed); No corrosive gases

Altitude Up to 1,000 m: 100% load capacity (no derating) 
Above 1,000 m: Derating of 1% per each 100 m required

Vibration EN 50178, EN 60068-2-6; 5–150 Hz 
Displacement amplitude: 0.25 mm (peak) at 3–31 Hz
Max. acceleration amplitude: 1G at 31–150 Hz

Shock EN 50178, EN 60068-2-27, UPS drop test 
(for applicable UPS weights)
Storage and shipping: Max. 15 g, 11 ms (in package)

Enclosure class IP00 open frame standard in entire kW/hp range

EMC

Immunity Fulfils all EMC immunity requirements

Emissions EMC level N; EMC level T for IT networks

Safety

Approvals EN 50178, EN 60204-1, CE, UL, CUL, FI, 
GOST R, IEC 61800-5
(See unit nameplate for more detailed approvals.)

Control Connections

Analog input voltage 0 to +10 V, Ri = 200 kohm (–10 V to +10 V joystick control)
Resolution 0.1%; accuracy ±1%

Analog input current 0(4)–20 mA, Ri = 250 ohm differential

Digital inputs 6 positive or negative logic; 18–24 Vdc

Auxiliary voltage +24 V, ±15%, max. 250 mA

Output reference voltage +10 V, +3%, max. load 10 mA

Analog output 0(4)–20 mA, RL max. 500 ohm
Resolution 10 bits; accuracy ±2%

Digital outputs Open collector output, 50 mA/48V

Relay outputs Two programmable change-over relay outputs
Switching capacity: 24 Vdc/8 A, 250 Vac/8 A,
125 Vdc/0.4 A
Min. switching load: 5 V/10 mA
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2.12Adjustable Frequency Drives

LCX Liquid Cooled Drives

LCX Products, continued 

Wiring Diagrams 
Cooling System Diagrams 

Example of a Typical Cooling System
 

Description Specification

Protections

Overvoltage protection

480 V 911 V

575 V 1200 V

Undervoltage protection

480 V 333 V

575 V 461 V

Ground fault protection In case of ground fault in motor or motor cable, 
only the drive is protected

Mains supervision Trips if any of the input phases are missing (drives only)

Motor phase supervision Trips if any of the output phases are missing

Unit overtemperature protection

Alarm limit 149 °F (65 °C) for heatsink, 158 °F (70 °C) for circuit 
boards

Trip limit 158 °F (70 °C) for heatsink, 185 °F (85 °C) for circuit 
boards

Description Specification

Protections, continued

Overcurrent protection Yes

Motor overload protection Yes

Motor stall protection Yes

Motor underload protection Yes

Short-circuit protection Yes (+24 V and +10 V reference voltages)

Liquid Cooling

Allowed cooling agents Drinking water
Water-glycol mixture

Temperature of cooling agent 32 to 86 °F (0 to 30 °C) at Ith for input; 
86 to 149 °F (30 to 65 °C)
Max. temperature rise during circulation: 9 °F (5 °C), no 
condensation allowed

System max. working pressure 87 psi (6 bar)

System max. peak pressure 580 psi (40 bar)

Pressure loss (at nominal flow) Varies according to size

Heat
Exchanger

18.0C30.0C

26.1C35.4C
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2.12 Adjustable Frequency Drives

LCX Liquid Cooled Drives

Example PI-Diagram of a Typical Cooling System and Connections
 

I/O Board Diagrams 

A9 Option Board Control Wiring
 

Cooling Water Inlet

Cooling Water Outlet

Customer Delivery

Frequency
Converters

9

8

7

6

5

4

3

1+10 Vref

AI1+  

GND

AI2+

Reference
(voltage)

Control Voltage Output

Reference
(current)

AI2-

24Vout

DIN1

AO1+

DO1

Dotted lines indicate the connections for inverted signals

DIN3

DIN2

CMA

10

11

24V

GND

+ V<+48V

0 (4)/20mA

RL<500W

I<50mA

Basic I/O Board A9

2

GND

AO1-

1224Vout

15

14

13

DIN4

DIN6

DIN5

CMB

16

17

24V

GND

18

19

20

GND
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2.12Adjustable Frequency Drives

LCX Liquid Cooled Drives

A2 Option Board Wiring
 

Dimensions
Approximate Dimensions in Inches (mm)

LCX Drives 

Chassis Size, CH3
 

Voltage Amps H1 H2 H3 D1 W1 W2 W3 R1 Dia. R2 Dia.
Weight
Lbs (kg)

380–500 Vac 16–61 16.97
(431.0)

0.53
(13.5)

0.59
(15.0)

9.69
(246.0)

6.30
(160.0)

4.80
(122.0)

4.80
(122.0)

0.39
(10.0)

0.35
(9.0)

66 (30)

RO1/1

RO1/2

RO1/3
RL

Switching:

<8 A / 24 Vdc

 <0.4 A / 125 Vdc

<8 A / 250 Vac

Continuous

<2 Arms

AC / DC

Basic Relay Board A2

21

22

23

RO2/1

RO2/2

RO2/3

24

25

26

W3 D1

Front Side

Bottom

Top

R1

W2

W1
H2 R2

H3

H1
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2.12 Adjustable Frequency Drives

LCX Liquid Cooled Drives

Approximate Dimensions in Inches (mm)

Chassis Size, CH4

Chassis Size, CH5

Voltage Amps H1 H2 H3 D1 W1 W2 W3 R1 Dia. R2 Dia.
Weight
Lbs (kg)

380–500 Vac 72–140 19.41
(493.0)

0.49
(12.5)

1.77
(45.0)

10.14
(257.5)

7.60
(193.0)

3.35
(85.0)

5.24
(133.0)

0.39
(10.0)

— 77 (35)

Voltage Amps H1 H2 H3 D1 W1 W2 W3 R1 Dia. R2 Dia.
Weight
Lbs (kg)

380–500 Vac 168–261 21.77
(553.0)

1.30
(33.0)

19.88
(505.0)

10.39
(264.0)

9.69
(246)

3.94
(100.0)

7.87
(200.0)

0.51
(13.0)

— 88 (40)

W1

W2

W3 D1

FrontRight Side Left Side

H1

H2

H3

R1

R1

Bottom

Top

W3 D1

W1

Front Side

H2

W2 R1

H3H1

R1
Bottom

Top
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2.12Adjustable Frequency Drives

LCX Liquid Cooled Drives

Approximate Dimensions in Inches (mm)

Chassis Size, CH61

Liquid-Cooled Inverter—Chassis Size, CH62

Voltage Amps H1 H2 H3 D1 W1 W2 W3 R1 Dia. R2 Dia.
Weight
Lbs (kg)

380–500 Vac 300–385 25.91
(658.0)

2.09
(53.0)

23.23
(590.0)

14.69
(373.0)

9.69
(246.0)

3.94
(100.0)

5.91
(150.0)

0.55
(14.0)

0.51
(13.0)

121 (55)

525–690 Vac 170–208

Voltage Amps H1 H2 H3 D1 W1 W2 W3 R1 Dia. R2 Dia.

540–675 Vdc 460–730 26.50
(673)

2.0
(53)

23.23
(590)

14.69
(373)

9.69
(246)

3.94
(100)

5.91
(150)

0.55
(14)

0.51
(13)

710–930 Vdc 325–502

D1W3

Left SideFrontRight SideBottom

Top

W2

W1

R2

H2

H3 H1

R1

H1

H2

H3

R1

R2 W2

W3

W1

D1

FrontSideBottom

Top



V6-T2-404 Volume 6—Solid-State Motor Control CA08100007E—November 2018 www.eaton.com

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2.12 Adjustable Frequency Drives

LCX Liquid Cooled Drives

Approximate Dimensions in Inches (mm)

Chassis Size, CH63

Voltage Amps H1 H2 H3 D1 W1 W2 R1 Dia.
Weight
Lbs (kg)

380–500 Vac 820–1030 36.36
(923.5)

0.91
(23.0)

34.39
(873.5)

15.35
(390.0)

19.88
(505.0)

13.98
(355.0)

0.43
(11.0)

264 (120)

525–690 Vac 590–750

H3

H2

W2R1 D1

W1

Left SideRight Side Front
Bottom

Top

H1
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2.12Adjustable Frequency Drives

LCX Liquid Cooled Drives

Approximate Dimensions in Inches (mm)

Liquid-Cooled Inverter with Mounting Bracket, Chassis Size CH64, IP90

Voltage Amps H1 H2 H3 D1 W1 W2 R1 Dia.

540–675 Vdc 1370–4140 36.38
(924)

1.03
(26)

34.37
(873)

15.35
(390)

29.37
(746)

7.87
(200)

0.43
(11)

710–930 Vdc 820–3100

Bottom

H1H3

H2

W1

W2 W2 W2

D1

FrontRight Side Left Side

R1

Top
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2.12 Adjustable Frequency Drives

LCX Liquid Cooled Drives

Approximate Dimensions in Inches (mm)

Chassis Size, CH72

Voltage Amps H1 H2 H3 D1 W1 R1 Dia. R2 Dia.
Weight
Lbs (kg)

380–500 Vac 460–730 42.38
(1076.5)

1.57
(40.0)

39.37
(1000.0)

14.65
(372.0)

7.87
(200.0)

0.55
(14.0)

0.51
(13.0)

198 (90)

525–690 Vac 261–502

W1 R1

H1H3

H2 R2W1 D1

Front Side

Bottom

Top
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2.12Adjustable Frequency Drives

LCX Liquid Cooled Drives

Approximate Dimensions in Inches (mm)

Chassis Size, CH74
 

Control Unit
 

Voltage Amps H1 H2 H3 D1 W1 W2 W3 W4 R1 Dia. R2 Dia.
Weight
Lbs (kg)

380–500 Vac 1370–2300 42.38
(1076.5)

1.57
(40.0)

39.37
(1000.0)

14.65
(372.0)

29.06
(738.0)

0.91
(23.0)

7.87
(200.0)

9.69
(246)

0.51
(13.0)

0.55
(14.0)

617 (280)

525–690 Vac 820–1500

H1 H2 H3 D1 D2 W1

12.93
(328.5)

0.33
(8.5)

11.81
(300.0)

2.95
(75.0)

0.33
(8.5)

5.75
(146.0)

W3

W4 W4

W2

W1

D1

ediStnorF

Bottom

Top

R1

R2

H2

H1 H3

D1

D2
H2

H3H1

W1

Side BackFront

Bottom
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2.13 Adjustable Frequency Drives

SPA/SPN/SPI Common DC Bus Drives

SPA/SPN/SPI Common DC Bus Drive Products Contents
Description Page

SPA/SPN/SPI Common DC Bus Drives 
Application Description  . . . . . . . . . . . . . . . . . . V6-T2-409

Product Comparison  . . . . . . . . . . . . . . . . . . . . V6-T2-409

Features . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V6-T2-410

Standards and Certifications  . . . . . . . . . . . . . . V6-T2-410

Catalog Number Selection . . . . . . . . . . . . . . . . V6-T2-410

Product Selection . . . . . . . . . . . . . . . . . . . . . . . V6-T2-412

Options  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V6-T2-414

Technical Data and Specifications  . . . . . . . . . . V6-T2-415

Wiring Diagrams  . . . . . . . . . . . . . . . . . . . . . . . V6-T2-417

Dimensions  . . . . . . . . . . . . . . . . . . . . . . . . . . . V6-T2-418

Product Description
Eaton offers a comprehensive 
range of common DC bus 
drive products. The product 
family covers a number of 
front-end units and inverter 
units in the entire power 
range from 1-1/2 to 2000 
horsepower at 460 V and 690 
V. The drive components are 
built on the SPX technology.

Front-End Units
The front-end units convert a 
mains AC voltage and current 
into a DC voltage and current. 
The power is transferred from 
the mains to a common DC 
bus (and, in certain cases, 
vice versa).

The SPA (active front-end) 
unit is a bidirectional 
(regenerative) power 
converter for the front end 
of a common DC bus drive 
line up. An external LCL filter 
is used at the input. This unit 
is suitable in applications 
where low mains harmonics 
are required.

The SPN (non-regenerative 
front-end) unit is a uni-
directional (motoring) power 
converter for the front-end 
of a common DC bus drive 
line-up. The device operates 
as a diode bridge using diode/
thyristor components. A 
dedicated external choke is 
used at the input. The unit 
has the capacity to charge a 
common DC bus. This unit is 
suitable as a rectifying device 
when a “normal” level of 
harmonics is accepted and 
no regeneration to the mains 
is required.

Inverter Unit
The SPI Inverter Unit is a 
bidirectional DC-fed power 
inverter for the supply and 
control of AC motors. The 
inverter is supplied from a 
common DC bus drive line-
up. A charging circuit is 
needed in case a connection 
to a live DC bus is required. 
The DC side charging circuit 
is integrated up to 75 kW 
(FR4–FR8) and external 
for higher power ratings 
(FI9–FI14).
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2.13Adjustable Frequency Drives

SPA/SPN/SPI Common DC Bus Drives

Application Description
The common DC bus product portfolio fulfills all solution demands with a flexible architecture.

Front end units are selected according to the level of harmonics and power requirements. Typical 
drive system configurations are illustrated the following figures. 

SPA + Inverters SPN + Inverters Combination Configuration

● Low harmonics, -Pmains
+Pmains/Pmains < PINU

● Suitable for almost every 
application

● Low total mains power, 
Pmains < PINU

● Suitable e.g. for small 
processing line with 
un- and recoiler, em-stop 
coasting

Common DC bus 
components are used in a 
multitude of combinations. 
Drives which are braking can 
transfer the energy directly to 
the drives in motoring mode.

Product Comparison
Advantages over Conventional Front Ends

Eaton Front Ends vs. Conventional 

Note
1 Conventional regenerative front end (a.k.a. “anti-parallel thyristor bridge”) is not available from Eaton.

2

3

Inverter

2

3

Inverter

2

3

Inverter

Non-regenerative
Front End
(SPN)

3

2

3

2

2

3

Inverter

2

3

Inverter

2

3

Inverter

Active
Front End
(SPA)

2

3

Inverter

Common DC Bus
2

3

Inverter

3

2

3

2

Non-regenerative
Front End
(SPN) Alternative

Active
Front End
(SPA) Alternative

~~

Non-Regenerative 
Front End

Active 
Front End

Conventional 
Regenerative Front End 1

Input device Choke (L) Filter (LCL) Choke or auto-transformer (L)

Bridge type Diode/thyristor bridge IGBT bridge, two-level type Anti-parallel connected thyristor bridge

Type of operation Controlled half-bridge High frequency modulation
(1.5 to 3.6 kHz)

Firing angle controlled

Direction of power Motoring Motoring and regenerating Motoring and regenerating

Charging Constant current External required Usually internal

DC voltage Nominal (approx. 1.35 
alternative UN)

Stable at +10% of nominal 
(approx. 110% of 1.35 
alternative UN)

Lowered DC voltage for commutation margin 
(e.g. 17% fi approx. 83% of 1.35 alternative UN) or 
autotransformer on regenerative bridge

THD Similar to six-pulse bridge 
normal <40%

Very low Similar to six-pulse bridge or worse
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2.13 Adjustable Frequency Drives

SPA/SPN/SPI Common DC Bus Drives

Features

Standard Features

Standards and Certifications
● CE
● UL
● cUL
● EN 61800-5-1 (2003)

Catalog Number Selection
Active Front End 

SPI SPA SPN
Feature FR4, 6, 7 FR8 FI9–FI14 FI9–FI14 FI9

IP00 — ■ ■ ■ ■

IP21 ■ — — — —

Air cooling ■ ■ ■ ■ ■

Standard board ■ ■ ■ ■

Varnished board — — — — —

Alphanumeric keypad ■ ■ ■ ■ —

EMC class T (EN 61800-3 for IT networks) ■ ■ ■ ■ ■

Safety CE/UL ■ ■ ■ ■ ■

Input choke — — — — ■

LCL filter — — — ■ —

No integrated charging — — ■ ■ —

Integrated charging (DC side) ■ ■ — — ■

Diode/thyristor rectifier — — — — ■

IGBT ■ ■ ■ ■ —

SPA 205 A 0 – 4 A 3 N 1

Keypad
A = Alphanumeric

Software Series
A = Standard

Brake Chopper Options 
N = No brake chopper circuit

EMC Level
3 = IT network

Enclosure Rating
0 = Chassis

Product Family
SPA = Active Front End

Board Modifications
1 = Standard boards
2 = Varnished boards

Voltage Rating
4 = 480 V
5 = 575 V

Current Rating
480 V 575 V

205 = 205 A
385 = 385 A
H10 = 1150 A

125 = 125 A
325 = 325 A
920 = 920 A
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2.13Adjustable Frequency Drives

SPA/SPN/SPI Common DC Bus Drives

Non-Regenerative Front End 

SPI Inverter Unit

SPN 510 A 0 – 4 A 3 N 1

Keypad
A = Alphanumeric

Software Series
A = Standard

Brake Chopper Options 
N = No brake chopper circuit

EMC Level
3 = IT network

Enclosure Rating
0 = Chassis

Product Family
SPN = Non-regenerative
SPN = front end

Board Modifications
1 = Standard boards
2 = Varnished boards

Current Rating
480 V/575 V

510 = 510 A

Voltage Rating
4 = 480 V
5 = 575 V

SPI 016 A 1 – 4 A 3 N 1

Keypad
A = Alphanumeric

Software Series
A = Standard

Brake Chopper Options 
N = No brake chopper circuit

EMC Level
3 = IT network

Enclosure Rating
1 = NEMA Type 1/IP21
0 = Chassis

Product Family
SPI = Inverter unit

Board Modifications
1 = Standard boards
2 = Varnished boards

Voltage Rating
4 = 480 V
5 = 575 V

Current Rating
480 V (FR4–FR8) 575 V (FR6–FR8)

003 = 3.3 A
007 = 7.6 A
009 = 9 A
012 = 12 A
016 = 16 A
023 = 23 A

031 = 31 A
038 = 38 A
061 = 61 A
071 = 72 A
087 = 87 A
105 = 105 A

003 = 3.2 A
004 = 4.5 A
005 = 5.5 A
007 = 7.5 A
010 = 10 A
013 = 13.5 A
018 = 18 A

022 = 22 A
027 = 27 A
034 = 34 A
041 = 41 A
052 = 52 A
062 = 62 A
080 = 80 A

480 V (FI9–FI13) 575 V (FI9–FI14)
140 = 140 A
170 = 170 A
205 = 205 A
245 = 245 A
300 = 300 A
385 = 385 A
460 = 460 A
520 = 520 A
590 = 590 A
650 = 650 A

730 = 730 A
820 = 820 A
920 = 920 A
H10 = 1030 A
H11 = 1150 A
H13 = 1300 A
H16 = 1600 A
H19 = 1940 A
H23 = 2300 A

100 = 100 A
125 = 125 A
144 = 144 A
170 = 170 A
208 = 207 A
261 = 261 A
325 = 325 A
385 = 385 A
460 = 460 A

502 = 502 A
590 = 590 A
650 = 650 A
820 = 820 A
920 = 920 A
H10 = 1030 A
H13 = 1300 A
H15 = 1500 A
H19 = 1900 A
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2.13 Adjustable Frequency Drives

SPA/SPN/SPI Common DC Bus Drives

Product Selection

SPA Active Front End 480 V

SPN Non-Regenerative Front End 480 V 

SPI Inverter Unit 480 V 

Low Overload (AC Current) High Overload (AC Current) Imax

Frame IL-cont (A) I1 min (A) IH-cont (A) I1 min (A) I2s (A) Catalog Number

FI9 261 287 205 308 349 SPA205A0-4A3N1

FI10 460 506 385 578 693 SPA385A0-4A3N1

FI13 1300 1430 1150 1725 2070 SPAH11A0-4A3N1

Low Overload (AC Current) High Overload (AC Current) Imax

Frame IL-cont (A) I1 min (A) IH-cont (A) I1 min (A) I2s (A) Catalog Number

FI9 520 572 460 690 828 SPN460A0-4A3N1

Low Overload (AC Current) High Overload (AC Current) Imax

Frame IL-cont (A) I1 min (A) IH-cont (A) I1 min (A) I2s (A) Catalog Number

FR4 4.3 4.7 3.3 5 6.2 SPI003A1-4A3N1

9 9.9 7.6 11.4 14 SPI007A1-4A3N1

12 13.2 9 13.5 18 SPI009A1-4A3N1

FR6 16 17.6 12 18 24 SPI012A1-4A3N1

23 25.3 16 24 32 SPI016A1-4A3N1

31 34 23 35 46 SPI023A1-4A3N1

38 42 31 47 62 SPI031A1-4A3N1

46 51 38 57 76 SPI038A1-4A3N1

FR7 72 79 61 92 122 SPI061A1-4A3N1

87 96 72 108 144 SPI072A1-4A3N1

105 116 87 131 174 SPI087A1-4A3N1

FR8 140 154 105 158 210 SPI105A0-4A3N1

FI9 170 187 140 210 280 SPI140A0-4A3N1

205 226 170 255 336 SPI170A0-4A3N1

261 287 205 308 349 SPI205A0-4A3N1

300 330 245 379 444 SPI245A0-4A3N1

FI10 385 424 300 450 540 SPI300A0-4A3N1

460 506 385 578 693 SPI385A0-4A3N1

520 572 460 690 828 SPI460A0-4A3N1

FI12 590 649 520 780 936 SPI520A0-4A3N1

650 715 590 885 1062 SPI590A0-4A3N1

730 803 650 975 1170 SPI650A0-4A3N1

820 902 730 1095 1314 SPI730A0-4A3N1

920 1012 820 1230 1476 SPI820A0-4A3N1

1030 1133 920 1380 1656 SPI920A0-4A3N1

FI13 1150 1265 1030 1545 1854 SPIH10A0-4A3N1

1300 1430 1150 1720 2070 SPIH11A0-4A3N1

1450 1595 1300 1950 2340 SPIH13A0-4A3N1

FI14 1770 1947 1600 2400 2880 SPIH16A0-4A3N1

2150 2365 1940 2910 3492 SPIH19A0-4A3N1

Common DC Bus Drive 
Products
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2.13Adjustable Frequency Drives

SPA/SPN/SPI Common DC Bus Drives

SPA Active Front End 575 V

SPN Non-Regenerative Front End 575 V 

SPI Inverter Unit 575 V 

Line Reactor

Line Reactor for Non-Regenerative Front End (480/575 VV)

Low Overload (AC Current) High Overload (AC Current) Imax
Frame IL-cont (A) I1 min (A) IH-cont (A) I1 min (A) I2s (A) Catalog Number

FI9 144 158 125 188 213 SPA125A0-5A3N1

FI10 385 424 325 488 585 SPA325A0-5A3N1

FI13 1030 1133 920 1380 1656 SPA920A0-5A3N1

Low Overload (AC Current) High Overload (AC Current) Imax
Frame IL-cont (A) I1 min (A) IH-cont (A) I1 min (A) I2s (A) Catalog Number

FI9 600 660 510 732 888 SPN510A0-5A3N1

Low Overload (AC Current) High Overload (AC Current) Imax
Frame IL-cont (A) I1 min (A) IH-cont (A) I1 min (A) I2s (A) Catalog Number

FR6 4.5 5 3.2 5 6.4 SPI003A1-5A3N1

5.5 6 4.5 7 9 SPI004A1-5A3N1

7.5 8 5.5 8 11 SPI005A1-5A3N1

10 11 7.5 11 15 SPI007A1-5A3N1

13.5 15 10 15 20 SPI010A1-5A3N1

18 20 13.5 20 27 SPI013A1-5A3N1

22 24 18 27 36 SPI018A1-5A3N1

27 30 22 33 44 SPI022A1-5A3N1

34 37 27 41 54 SPI027A1-5A3N1

FR7 41 45 34 51 68 SPI034A1-5A3N1

52 57 41 62 82 SPI041A1-5A3N1

FR8 62 68 52 78 104 SPI052A0-5A3N1

80 88 62 93 124 SPI062A0-5A3N1

100 110 80 120 160 SPI080A0-5A3N1

FI9 125 138 100 150 200 SPI100A0-5A3N1

144 158 125 188 213 SPI125A0-5A3N1

170 187 144 216 245 SPI144A0-5A3N1

208 229 170 255 289 SPI170A0-5A3N1

FI10 261 287 208 312 375 SPI208A0-5A3N1

325 358 261 392 470 SPI261A0-5A3N1

385 424 325 488 585 SPI325A0-5A3N1

FI12 460 506 385 578 693 SPI385A0-5A3N1

502 552 460 690 828 SPI460A0-5A3N1

590 649 502 753 904 SPI502A0-5A3N1

650 715 590 885 1062 SPI590A0-5A3N1

750 825 650 975 1170 SPI650A0-5A3N1

FI13 920 1012 820 1230 1476 SPI820A0-5A3N1

1030 1133 920 1380 1656 SPI920A0-5A3N1

1180 1298 1030 1464 1755 SPIH10A0-5A3N1

FI14 1500 1650 1300 1950 2340 SPIH13A0-5A3N1

1900 2090 1500 2250 2700 SPIH15A0-5A3N1

2250 2475 1900 2782 3335 SPIH19A0-5A3N1

Amps
Watts
Losses

Catalog 
Number

600 493 CHK600

Common DC Bus Drive 
Products
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2.13 Adjustable Frequency Drives

SPA/SPN/SPI Common DC Bus Drives

Options
SVX Series Option Board Kits 
The SVX Series drives can accommodate a wide selection of expander and adapter option boards to 
customize the drive for your application needs. The drive’s control unit is designed to accept a total of 
five option boards.
The SVX Series factory installed standard board configuration includes an A9 I/O board and an A2 relay 
output board, which are installed in slots A and B.

Option Board Kits

Notes
1   AI = Analog Input; AO = Analog Output, DI = Digital Input, DO = Digital Output, RO = Relay Output 
2   Option card must be installed in one of the slots listed for that card. Slot indicated in bold is the preferred location.
3   OPTC2 is a multi-protocol option card.

Option Kit Description 1
Allowed Slot 
Locations 2

Field 
Installed

Factory 
Installed SVX Ready Programs

Catalog 
Number

Option 
Designator Basic

Local/
Remote Standard MSS PID Multi-P. PFC

Standard I/O Cards

2 RO (NC-NO) B OPTA2 — ■ ■ ■ ■ ■ ■ ■

6 DI, 1 DO, 2 AI, 1 AO, 1 +10 Vdc ref, 
2 ext +24 Vdc/EXT +24 Vdc

A OPTA9 — ■ ■ ■ ■ ■ ■ ■

Extended I/O Cards

2 RO, therm B OPTA3 A3 — ■ ■ ■ ■ ■ ■

Encoder low volt +5 V/15 V24 V C OPTA4 A4 — ■ ■ ■ ■ ■ ■

Encoder high volt +15 V/24 V C OPTA5 A5 — ■ ■ ■ ■ ■ ■

Double encoder C OPTA7 A7 ■ ■ ■ ■ ■ ■ ■

6 DI, 1 DO, 2 AI, 1 AO A OPTA8 A8 — ■ ■ ■ ■ ■ ■

3 DI (encoder 10–24 V), out +15 V/+24 V, 
2 DO (pulse+direction)

C OPTAE AE ■ ■ ■ ■ ■ ■ ■

6 DI, 1 ext +24 Vdc/EXT +24 Vdc B, C, D, E OPTB1 B1 — — — — — ■ ■

1 RO (NC-NO), 1 RO (NO), 1 therm B, C, D, E OPTB2 B2 — — — — — ■ ■

1 AI (mA isolated), 2 AO (mA isolated), 
1 ext +24 Vdc/EXT +24 Vdc

B, C, D, E OPTB4 B4 — ■ ■ ■ ■ ■ ■

3 RO (NO) B, C, D, E OPTB5 B5 — — — — — ■ ■

1 ext +24 Vdc/EXT +24 Vdc, 3 Pt100 B, C, D, E OPTB8 B8 — — — — — — —

1 RO (NO), 5 DI 42–240 Vac input B, C, D, E OPTB9 B9 — — — — — ■ ■

SPI, absolute encoder C OPTBB BB — — — — — — —

Communication Cards 3

Modbus D, E OPTC2 C2 ■ ■ ■ ■ ■ ■ ■

Johnson Controls N2 D, E OPTC2 CA — — — — — — —

Modbus TCP D, E OPTCI CI ■ ■ ■ ■ ■ ■ ■

BACnet D, E OPTCJ CJ ■ ■ ■ ■ ■ ■ ■

EtherNet/IP D, E OPTCQ CQ ■ ■ ■ ■ ■ ■ ■

PROFIBUS DP D, E OPTC3 C3 ■ ■ ■ ■ ■ ■ ■

LonWorks D, E OPTC4 C4 ■ ■ ■ ■ ■ ■ ■

PROFIBUS DP (D9 connector) D, E OPTC5 C5 ■ ■ ■ ■ ■ ■ ■

CANopen (slave) D, E OPTC6 C6 ■ ■ ■ ■ ■ ■ ■

DeviceNet D, E OPTC7 C7 ■ ■ ■ ■ ■ ■ ■

Modbus (D9 type connector) D, E OPTC8 C8 ■ ■ ■ ■ ■ ■ ■

Adapter D, E OPTD1 D1 ■ ■ ■ ■ ■ ■ ■

Adapter D, E OPTD2V D2 ■ ■ ■ ■ ■ ■ ■

RS-232 with D9 connection D, E OPTD3 D3 ■ ■ ■ ■ ■ ■ ■

Keypad

9000X Series local/remote keypad 
(replacement keypad)

— KEYPAD-
LOC/REM

— — — — — — — ■

9000X Series remote mount keypad unit 
(keypad not included, includes 10 ft cable, 
keypad holder, mounting hardware)

— OPTRMT-
KIT-9000X

— — — — — — — —

9000X Series RS-232 cable, 13 ft — PP00104 — — — — — — — —

Option Boards

A B C
D E
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2.13Adjustable Frequency Drives

SPA/SPN/SPI Common DC Bus Drives

Technical Data and Specifications

SPA/SPN/SPI 

Description Specification

Supply Connection

Input voltage Uin (AC) front end modules 380–500 Vac/525–690 Vac –10% to 10%

Input voltage Uin (DC) inverter 465–800 Vdc/640–1100 Vdc –0% to 0%, the waviness of the inverter supply voltage, 
formed in rectification of the electric network’s alternating voltage in basic frequency, 
must be less than 50 V peak-to-peak 

Output voltage Uout (AC) inverter 3 ~ 0–Uin/1.4 

Output voltage Uout (DC) active front end module 10.10 x 1.35 x Uin (factory default) 

Output voltage Uout (DC) non-regenerative front end module 1.35 x Uin 

Ambient Conditions

Ambient operating temperature 14 (no frost) to 122 °F (–10 to 50 °C): IH 
14 (no frost) to 104 °F (–10 to 40 °C): IL 

Storage temperature –40 to 158 °F (–40 to 70 °C)

Relative humidity 0 to 95% RH, non-condensing, non-corrosive, no dripping water 

Air quality

Chemical vapors IEC 721-3-3, unit in operation, class 3C2 

Mechanical particles IEC 721-3-3, unit in operation, class 3S2

Altitude 100% load capacity (no derating) up to 1000 m 
1% derating for each 100 m above 1000 m; max. 3000 m 

Vibration 5–150 Hz 

EN50178/EN60068-2-6 Displacement amplitude 0.25 mm (peak) at 3–15.8 Hz 
Max acceleration amplitude 1G at 15.8–150 Hz 

Shock 
EN50178, EN60068-2-27 

UPS Drop Test (for applicable UPS weights) 
Storage and shipping: max 15 g, 11 ms (in package) 

Cooling capacity required Approximately 2% 

Cooling air required FR4 41 cfm, FR6 250 cfm, FR7 250 cfm, FR8 383 cfm
FI9 677 cfm, FI10 824 cfm, FI12 1648 cfm, FI13 2472 cfm

Unit enclosure class FR4–FR7 NEMA Type 1/IP21; FR8, FI9–FI14 chassis (IP00) 

EMC (at fault settings)

Immunity Fulfill all EMC immunity requirements 

Safety

Approvals CE, UL, cUL, EN 61800-5-1 (2003), see unit nameplate for more detailed approvals 

Control Connections

Analog input voltage 0–10 V, Ri = 200 kohms, (–10 V to 10 V joystick control) 
Resolution 0.1%, accuracy ±1% 

Analog input current 0(4)–20 mA, Ri = 250 ohms differential 

Digital inputs 6, positive or negative logic; 18–30 Vdc 

Auxiliary voltage +24 V, ±15%, max. 250 mA 

Output reference voltage +10 V, +3%, max. load 10 mA 

Analog output 0(4)–20 mA; RL max. 500 ohms; resolution 10 bits
Accuracy ±2% 

Digital outputs Open collector output, 50 mA/48V 

Relay outputs 2 programmable change-over relay outputs 
Switching capacity: 24 Vdc/8 A, 250 Vac/8 A, 125 Vdc/0.4 A 
Min. switching load: 5 V/10 mA 
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2.13 Adjustable Frequency Drives

SPA/SPN/SPI Common DC Bus Drives

SPA/SPN/SPI, continued

Input Fuses
SHT fuses can be assembled into same-size DIN fuse base.

SPA/SPN/SPI 

Description Specification

Protections

Overvoltage protection 480 V/911 Vdc, 575 V/1200 Vdc

Undervoltage protection 480 V/333 Vdc, 575 V/460 Vdc

Ground fault protection In case of ground fault in motor or motor cable, only the inverter is protected 

Motor phase supervision Trips if any of the output phases is missing 

Overcurrent protection Yes

Unit overtemperature protection Yes

Motor overload protection Yes

Motor stall protection Yes

Motor underload protection Yes

Short-circuit protection of 24 V and 10 V reference voltages Yes

Module
Component Frame Bussmann Fuse Type (aR) Size UN (V) IN (A) Qty.

Inverter Units

SPI003A1-4 FR4 170M1560 0 690 20 2

SPI007A1-4 FR4 170M1562 0 690 63 2

SPI009A1-4 FR4 170M1562 0 690 63 2

SPI012A1-4 FR6 170M1565 0 690 63 2

SPI016A1-4 FR6 170M1565 0 690 63 2

SPI023A1-4 FR6 170M1565 0 690 63 2

SPI031A1-4 FR6 170M1567 0 690 100 2

SPI038A1-4 FR6 170M1567 0 690 100 2

SPI061A1-4 FR7 170M1570 0 690 200 2

SPI072A1-4 FR7 170M1570 0 690 200 2

SPI087A1-4 FR7 170M1571 0 690 250 2

SPI105A0-4 FR8 170M3819 DIN1 690 400 2

SPI140A0-4 FR8 170M3819 DIN1 690 400 2

SPI170A0-4 FR8 170M3819 DIN1 690 400 2

SPI205A0-4 FI9 170M6812 DIN3 690 800 2

SPI245A0-4 FI9 170M6812 DIN3 690 800 2

SPI300A0-4 FI10 170M8547 3SHT 690 1250 2

SPI385A0-4 FI10 170M8547 3SHT 690 1250 2

SPI460A0-4 FI10 170M8547 3SHT 690 1250 2

SPI520A0-4 FI12 170M8547 3SHT 690 1250 2 x 2

SPI590A0-4 FI12 170M8547 3SHT 690 1250 2 x 2

SPI650A0-4 FI12 170M8547 3SHT 690 1250 2 x 2

SPI730A0-4 FI12 170M8547 3SHT 690 1250 2 x 2

SPI820A0-4 FI12 170M8547 3SHT 690 1250 2 x 2

SPI920A0-4 FI12 170M8547 3SHT 690 1250 2 x 2

SPIH10A0-4 FI13 170M8547 3SHT 690 1250 6

SPIH11A0-4 FI13 170M8547 3SHT 690 1250 6

SPIH13A0-4 FI13 170M8547 3SHT 690 1250 6

SPIH16A0-4 FI14 170M8547 3SHT 690 1250 2 x 6

SPIH19A0-4 FI14 170M8547 3SHT 690 1250 2 x 6

SPIH23A0-4 FI14 170M8547 3SHT 690 1250 2 x 6
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2.13Adjustable Frequency Drives

SPA/SPN/SPI Common DC Bus Drives

SHT fuses can be assembled into same-size DIN fuse base.

SPA/SPN/SPI, continued

Wiring Diagrams
SPA—
Active Front End

SPN—Non-Regenerative 
Front End

SPI—Inverter Unit
(FR4–FR8)

SPI—Inverter Unit
(FI9–FI14)

Module
Component Frame Bussmann Fuse Type (aR) Size UN (V) IN (A) Qty.

Active Front Ends

SPA205 A0-4 FI9 170 m6202 3SHT 1250 500 3

SPA385 A0-4 FI10 170 m6277 3SHT 1250 1000 3

SPAH10 A0-4 FI13 170 m6277 3SHT 1250 1000 3 x 3

Non-Regenerative Front Ends

SPN468 A0-4 FI9 170 m8547 3SHT 690 1250 3

-K4 -F4

-K5

-V4

-R4

425 – 600 Vdc

L2
L1

L3

DC+
DC-

-F1

-U1

-F2

380 – 500 Vac 

AFE

-L1.1

-L1.2

425 – 800 Vdc

L2
L1

L3

DC+
DC-

-F1

-U1

-F2

380 – 500 Vac

NFE

-L1

DC+ DC-

V WPE U

425 – 800 Vdc
DC+
DC-

M

INU
-F1

V WUPE

DC+

425 – 800 Vdc
DC+
DC-

DC-INU
-F1

M
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2.13 Adjustable Frequency Drives

SPA/SPN/SPI Common DC Bus Drives

Dimensions
Approximate Dimensions in Inches (mm)

SPA/SPN/SPI 

Frame Height Width Depth
Weight
Lbs (kg)

Active Front Ends

FI9 40.6 (1030) 9.4 (239) 14.6 (372) 148 (67)

FI10 40.6 (1032) 9.4 (239) 21.7 (552) 220 (100)

FI12 40.6 (1032) 2 x 9.4 (2 x 239) 21.7 (552) 441 (200)

FI13 40.6 (1032) 27.9 (708) 21.8 (553) 674 (306)

FI14 40.6 (1032) 2 x 27.9 (2 x 708) 21.8 (553) 1348 (612)

Non-Regenerative Front Ends

FI9 40.6 (1030) 9.4 (239) 14.6 (372) 148 (67)

Inverter Units

FR4 11.5 (292) 5.0 (128) 7.5 (190) 11 (5)

FR6 20.4 (519) 7.7 (195) 9.3 (237) 35 (16)

FR7 23.3 (591) 9.3 (237) 10.1 (257) 64 (29)

FR8 29.8 (758) 11.4 (289) 13.5 (344) 106 (48)

FI9 40.6 (1030) 9.4 (239) 14.6 (372) 148 (67)

FI10 40.6 (1032) 9.4 (239) 21.7 (552) 220 (100)

FI12 40.6 (1032) 2 x 9.4 (2 x 239) 21.7 (552) 441 (200)

FI13 40.6 (1032) 27.9 (708) 21.8 (553) 674 (306)

FI14 40.6 (1032) 2 x 27.9 (2 x 708) 21.8 (553) 1348 (612)




