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IGBT DRIVE (-)

HARMONIC
FILTER

L1A

612B

+C6
3500uF
500V

16

18

612

AUXILIARY
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R
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CONTROL BOARD

224

Schematic: G3789

Schematic:L11385

Located in reconnect
 cavity in rear of machine

Located on rear of control box (left)

Additional input / outputs are
illustrated on schematic page 2.

(left, rear)

(right, rear)

Schematic numbers are given for reference only.

SWITCH BOARD #1

Located in Rear of
PowerSource

Located behind control board
(left side)

Located on top
right of case front

Located  behind
reconnect panel

Located behind
reconnect panel

Located on rear
horizontal baffle

located on
 reconnect panel

Located on rear of control box (center)

8 Hertz per Volt
325 Volts = 2600 Hertz

+15

-15

frequency = 20 kHz

0

+15

-15

frequency = 20 kHz

0

+15

-15

frequency = 20 kHz

0

}
}

8 Hertz per Volt
325 Volts = 2600 Hertz

}

8 Hertz per Volt
325 Volts = 2600 Hertz

}

}
12J4

10J4 CONTROL BOARD COMMON

+15V225A
222A

220

RS232CONTROL

C
O

M

+1
5V

+5
V

C
O

M

C
O

M

+5
V

C
O

M

 +
5V

-1
5V

C
O

M
+5

V

+1
5V

SPICAN

LEDS - 10 TOTAL
DIP Switch -1, Bank of 8
(See page 3 for detail)

1J46

2J46

3J46

4J46

5J47

7J47

6J47

8J47

DC BUS BD
+40VDC POWER

COMMON

COMMON

+40VDC POWER

Located on rear of control
 box (right)

Additional  outputs are
illustrated on schematic page 2.

NEG

NEG

POS

POS

NEG

POS
65VDC

475

477

476

478

NEG

C3
POS

24000uF/100V
65VDC

POWER BD. RECT.

Located on center baffle left of lift bale
POWER BD. RECT.

Located behind DC Bus board

LEAD COLOR CODE:
B-BLACK
G-GREEN
O-ORANGE
R-RED
U-BLUE
W-WHITE
Y-YELLOW

COMPONENT VALUE UNITS:

CAPACITOR: MFD/VOLTS
RESISTOR: OHMS/WATTS

CONNECTOR PIN NUMBERS:

VIEW OF CONNECTOR ON PC BOARD

1 2 6

7 12
LATCH

EX. 12 PIN CONNECTOR

LABELS:

COMMON

FRAME GROUND

EARTH GROUND

1J41

2J41

3J41

4J41

4J5233A
2J52252A

350

220A 292 291
224A

224A

DC BUS
THERM

OUTPUT
RECTIFIER
THERM

CHOKE
THERM

1J40
2J40

514
RED(-)

518
WHITE(+)
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600V 160J
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320V
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+20V STT
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10W
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       LEGEND
  DASHED   = "                   "  STT MACHINE ONLY
  PHANTOM= "                   " OPTION

13
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7J
8

5J
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4J
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8J
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4W 81
6

81
1

81
3

81
2

S

F

S14

12
F

B

A

15
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S

F

C

S

F

D

(Located upper left
from electrode stud)

(Located bottom
left side)

(Located bottom
right side)

IG
BT

 D
R

IV
E 

(-)
40

6
7J

6

IG
BT

 D
R

IV
E 

(+
)

50
6

15
J6

345

346

INPUT LINE
FILTER

N.A.

N.B.

N.B.

.0047uF

C7

440

C6

SWITCH
LEAD
FILTER

L3

L3B

L1B

G

N.B.

N.A.

351

32

6J51

1J51

N.A.

220V
RECEPTACLE

NOTES:
N.A.  CE MACHINE ONLY.
N.B.  NON-CE MACHINE ONLY. (EARLIER MODELS USED 10A CIRCUIT BREAKER).
N.C.  ON CE MODELS LEADS T1, T2 AND T3 ARE REPLACED BY LEADS
         A, B AND C.  LEADS A, B AND C ARE CONNECTED TO THE INPUT
         RECTIFIER TERMINALS RATHER THAN CR1.
N.D.  FOR SYNCHRONIZED TANDEM MIG APPLICATIONS SEE S26631 FOR
         DETAILS.

125:1

Located under
Power Switch

325A Max STT output
570A Max Output
Fold Back = 100A

(Located above Main transformer)

(Located right of Work stud)
125:1

(Located Behind
Work Stud)

Located above
Main Transformer

Located behind
Electrode stud

( Located Front Center of Machine)

(Located on left side of Machine)
Undervoltage = 200V
Overvoltage = 467V

CB2

5A

1J52

6J51

N.A.

(Located right
of Contactor)

(Max Output = 325A)

Located on rear
horizontal panel

S4

located on case front

+13V 5J60

2J60

LEDS - 2 TOTAL
(See page 3 for detail)

+72 VDC
V in V out

+40 VDC

+

LEDS - 1 TOTAL
(See page 3 for detail)

352A

Schematic:  L11385

Located on right side of machine

Schematic: M19528

 (LOW=1 PHASE)

PRECHARGE
 RELAY

+13V

Schematic: G3631

Located on left side of control box

Schematic: M19330

+

NTC

N.C.

N.C.

FUSE 10A

Not used
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LEAD COLOR CODE:
B-BLACK
G-GREEN
O-ORANGE
R-RED
U-BLUE
W-WHITE
Y-YELLOW

COMPONENT VALUE UNITS:

CAPACITOR: MFD/VOLTS

RESISTOR: OHMS/WATTS

CONNECTOR PIN NUMBERS:

VIEW OF CONNECTOR ON PC BOARD

1 2 6

7 12
LATCH

EX. 12 PIN CONNECTOR

LABELS:

COMMON

FRAME GROUND

EARTH GROUND

Schematic numbers are given for reference only.

CONTROL BOARD

FEED HD BD

+24VDC2894

3

5 CAN_L

CAN_H

S5 DEVICENET
CONNECTOR

4

893

892

891
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1J
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4J
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ARCLINK H

ARCLINK L

5J75
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3J73

894

893

892

891

+24VDC

0 VDC

CAN_L

CAN_H
1J76

3J76
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4J81
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800

840

 ARCLINK H

 ARCLINK L

ETHERNET/DEVICENET BOARD
ONLY

DEVICENET CONFIGURATION
MUST BE  IN  FOR
DEVICENET

CONTROL BOARD

1J47
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DC BUS BD
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FEED HD BD
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TACH 2A DIFF SIGNAL

TACH 2B DIFF SIGNAL

SINGLE  TACH INPUT

VOLTAGE SENSE
MOTOR "+"

MOTOR "-"

SOLENOID +40VDC

SOLENOID INPUT

TACH  COMMON

TACH +15VDC

TRIGGER +15VDC

TRIGGER  INPUT

DUAL PROC. INPUT

4 STEP INPUT
COLD INCH +15VDC

COLD IN. FORWARD

COLD IN. REVERSE

GAS PURGE INPUT

SHUTDOWN +15VDC

SHUTDOWN 1 INPUT

SHUTDOWN 2 INPUT

INPUT B

+40VDC FEEDER

+15VDC TACH

TACH 1A DIFF. INPUT

TACH 1B DIFF. INPUT

TACH COMMON

TACH 2A DIFF. INPUT

TACH 2B DIFF. INPUT

SINGLE TACH  INPUT

2J83

1J83

4J83

3J83

541

539

522

521SOLENOID +40VDC

SOLENOID INPUT

MOTOR "+"

MOTOR "-"
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4J
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ARCLINK H

ARCLINK L

CB1

4J73
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1J1

1J2

4J1 511

512

67B

4J9

3J1 67CROBOTIC VOLTAGE SENSE

VOLTAGE SENSE SELECT (-)

WIRE FEEDER VOLTAGE SENSE

VOLTAGE SENSE SELECT (+)

+40VDC

VOLTAGE SENSE

ARC LINK L

1J11

2J11

ARC LINK H

2J82

1J82

2J81

1J81

3J81

4J81

3J82

4J82

14J85

13J85
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880

154B

741

743

800

840

51B

52B

511

512

 ARCLINK H

 ARCLINK L

 ARCLINK H

 ARCLINK L

 +40VDC

 VOLTAGE SENSE SELECT (-)

 VOLTAGE SENSE SELECT (+)

 +40VDC

 +40VDC

5J83

6J83

840
800

743

741

S7 I/O
RECEPTACLE

851 1

2

3

4

5

6

7
8
9
10
11
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852

853

854

855

856

857
858
859
860
861
862

TRIGGER +15VDC

TRIGGER  INPUT

DUAL PROC. INPUT

4 STEP INPUT

COLD INCH +15VDC

COLD IN. FORWARD

COLD IN. REVERSE
GAS PURGE INPUT
SHUTDOWN +15VDC
SHUTDOWN 1 INPUT
SHUTDOWN 2 INPUT
INPUT B

P

Located on rear, right side of front door
see page 3 for details

Additional input /
outputs are
illustrated on
schematic # 1.

Schematic: M19330

Schematic: G3789

Schematic: G3893

1W

1B

RED/GREEN
STATUS

LED

WORK VOLTAGE SENSE

THERMAL LED

S2 VOLTAGE SENSE
RECEPTACLE

THERMAL LED2B

2W 7J7

3J7

4J7

CONTROL BOARD

YELLOW
THERMAL

LED

253

254

S3 RS232
CONNECTOR

251

RS232 TRANSMIT

RS232 COMMON

21A

2

3

4

5

6

7

1

4

2

3

20

3J2

4J2

1J2

6J9

8J7

STATUS LED (HI FOR RED)

L4

STATUS LED (HI FOR GREEN)

RS232 RECEIVE

FEED HD BD

ETHERNET/DEVICENET OR DEVICENET BOARD
(ETHERNET/DEVICENET BOARD SHOWN)

VOLT SENSE BD
4J9 67VOLTAGE SENSE

54

ARC LINK L

1J11

2J11

ARC LINK H

53

2J82

1J82153B

 ARCLINK H

 ARCLINK L

2B

2W

1W

1B

253

254

251

21A

Additional input /
outputs are
illustrated on
schematic # 1.

Schematic: G3823

Schematic:S24779

 +40VDC

S6

ETHERNET
CONNECTOR

(Ethernet Board only)

J710ETHERNET PORT

Located under spring loaded cover

Located under spring loaded cover
See page 3 for details

Located under spring loaded cover
See page 3 for details

Located under spring loaded cover
See page 3 for details

Located under spring
loaded cover
see page 3 for details

Located under spring
loaded cover
See page 3 for details

Located by power switch.
See page 3 for details

Located on rear of control box (center)

VOLTAGE SENSE  OUTPUT

Blocking Diode for Motor

LEDS - 1 TOTAL
SEE PAGE 3 FOR DETAILS

DIP SWITCHES
 (see other sheet  for use )

jumper 9,10,11 for
welder to operate

 RJ45 type

TACH signals are selected
by software ( standard or Diff type )

located on lower left
 case front

ARCLINK -A

ARCLINK +

53

54

67

B

E

D

0 VDC

+40VDC

L7

ELECTRODE SENSE

S1 ARCLINK

52

C

51
L5

L6

51A

52A

54A

53A RECEPTACLE

Located under spring loaded cover
See page 3 for details

54A3J16

1J16 53A

5J16

6J16

4J16

J16

67A

51A

52A

67B

51B

52B

153B

154B

1J73

2J73

5W

5B

 (HIGH for RED)

 (HIGH for GREEN)

15J85

16J85

6B

6W

 (HIGH for RED)

 (HIGH for GREEN)

1J74

2J74
N.C.

L2

RED/GREEN
STATUS

LED

RED/GREEN
STATUS

LED

NOTES:
N.C.  IF FEEDHEAD BOARD IS NOT PRESENT, INSERT
         P82 INTO J73.

N.D.  COMMUNICATION INTERFACE MODULE.

N.E.  ROBOTIC WIRE DRIVE INTERFACE MODULE.

N.F.  K2202-4 MACHINES ONLY.

       LEGEND
  DASHED   = "                   "  STT MACHINE ONLY
  PHANTOM= "                   " OPTION

ARCLINK L

ARCLINK L

ARCLINK H

ARCLINK H

LEDS - 10 TOTAL
DIP SWITCH - 1 BANK OF 8
SEE PAGE 3 FOR DETAILS

ETHERNET/DEVICENET
LEDS - 12 TOTAL

DIP SWITCH - 4 BANKS OF 8
SEE PAGE 3 FOR DETAILS

DEVICENET
LEDS - 9 TOTAL

DIP SWITCH - 2 BANKS OF 8
SEE PAGE 3 FOR DETAILS

0 VDC

0 VDC

0 VDC

0 VDC

L10

ARCLINK -

ARCLINK +

ELECTRODE SENSE

+40VDC

0 VDC

0 VDC

N.E.

N.D.

Located on left side of control box

Located on rear of control box (right)

Located on rear, right side
of front door

see page 3 for details

Located behind front
door panel.

Located on rear, left side of front door
see page 3 for details

GROUND LEAD
CURRENT SENSOR

3J6

C422-2

N.F.

GROUND CURRENT SENSE

GROUND CURRENT SENSE

C422-1

11J6

Located on vertical panel near lift
bale

CURRENT SENSOR CLOSED
IS THE FAULT CONDITION

POWER WAVE 455M MACHINE SCHEMATIC G4421-2  REV: A  PAGE 2
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1. Power Switch
2. Status Light
3. High Temperature Light
4. 10 Amp Wire Feeder Circuit Breaker
5. Auxiliary Power Circuit Breaker
6. Work Sense Lead Connector
7. Arclink Receptacle
8. DeviceNET Connector (not shown)*
9. I/O Connector*
10. RS232 Connector
11. Work Stud
12. STT Stud
13. Electrode Stud
14. Robotic Interface Connector*
15. Auxiliary Output (110V or 220V)
16. Ethernet Connector*
17. Wire Drive Interface Module (not shown)*
18. Wire Drive Status LED*
19. Communication Interface Module (not shown)*
20. Communication Status LED*

* Not Standard in Base Model

ETHERNET MODULE
CONTROL BOARD

Description of LED functions on the Power Wave 455M
For reference only

L11088 Digital Control PC Board
LED # COLOR FUNCTION

1 Green Indicates +15VDC from power supply board is present
2 Green Indicates –15VDC from power supply board is present
3 Green Indicates +5VDC for +5SPI from power supply board is present
4 Green Indicates +15VDC for +15SPI from power supply board is present
5 Green Indicates +5VDC for +5V from power supply board is present
6 Green Indicates +5VDC for +5VRS232 from power supply board is present
7 Red FAULT Signal (See software group for coding)
8 Green Indicates +5VDC for +5CAN from power supply board is present
9 Green

10 Red
ArcLink Status Indicators (Main System Master ArcLink Connection)  Solid
Green only when functional  (See software for error codes)

Description of LED functions on the Power Wave 455M
For reference only

G3632 Digital Power Supply Board
LED # COLOR FUNCTION

1 Red Indicates +5VDC SPI supply is present
2 Red Indicates +5VDC control supply is present

L11078 +40 Volt DC Bus Board
LED # COLOR FUNCTION

1 Red Indicates +40 VDC supply is present

  Control Board DIP Switch:
stnemmoCnoitpircseDhctiwS

1 Object Instance LSB
2 Object Instance MSB
3 Equipment Group 1 Select
4 Equipment Group 2 Select
5 Equipment Group 3 Select
6 Equipment Group 4 Select

Used for Arclink configuration

7 Reserved for future use
off work sense lead not connected

8 on work sense lead connected Used for configuring work sense lead

Feed Head Board DIP Switch:
stnemmoCnoitpircseDhctiwS

1 Object Instance LSB
2 Object Instance MSB
3 Equipment Group 1 Select
4 Equipment Group 2 Select
5 Equipment Group 3 Select
6 Equipment Group 4 Select

Used for Arclink Configuration

off Electrode polarity positive (default)
7 on Electrode polarity negative Used for configuring electrode polarity

8 off Low speed gear (default) Used for configuring wirefeeder gear ratio

Ethernet Board DIP Switch :

Bank S1
Switch Description Comments

1 Object Instance LSB
2 Object Instance MSB
3 Equipment Group 1 Select
4 Equipment Group 2 Select
5 Equipment Group 3 Select
6 Equipment Group 4 Select

Used for Arclink
Configuration

7 Reserved for future use
8 Reserved for future use

Table 15

Bank S2
Switch Description Comments

1 - 2 Devicenet Baud Rate

3 - 4 Devicenet Mac ID
Used for DeviceNet

configuration

J75 J76 J74 J71

J73
J72

J7
0

G
ATEW

AY
L11046

DEVICENET MODULE

J72

J73

J75 J76 J74 J71

J70

(OPTIONAL K2206)

S1

S2

LED6
LED4

LED8

LED5
LED3

LED7

LED2LED1

LED9

Case Front Detail

1

2 3181720

8

7

6

16

11

4 15
5

12

13

10

9

14

Power Wave 455M/STT CE
(shown with Wire Drive Interface Module

 & Ethernet communication Module)

Description of LED functions on the Power Wave 455M
For reference only

G3894 Ethernet Gateway PC Board
LED
#

COLOR FUNCTION

1 Green Indicates Isolated Module Section Supply is ON
2 Green Indicates DeviceNet Supply is ON
3 Green
4 Red

ArcLink Status Indicators (Main System Slave ArcLink Connection)
Solid Green only when functional  (See software for error codes)

5 Green
6 Red Reserved For Future Use

7 Green
8 Red DeviceNet Status Indicators (See software group for coding)

9 Green Indicates Isolated ArcLink Section Supply is ON
10 Green 10Base-T Link Status  ON indicates functional ethernet link has been

established
11 Green Receiver Polarity  ON indicates proper ethernet signal polarity
12 Green Indicates I/O+5V Supply is ON  This is used by differential I/O pair 4

circuitry, J712 pins 1 and 2.
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Description of LED functions on Power-Wave type systems
L11046 DeviceNet Gateway PC Board

LED # COLOR FUNCTION
    1 Green Indicates Isolated Module Section Supply is ON
    2 Green Indicates DeviceNet Supply is ON
    3 Green
    4 Red

ArcLink Status Indicators (Main System Slave ArcLink Connection)  Solid
Green only when functional  (See software for error codes)

    5 Green
    6 Red

Module Status Indicators  (See software group)

    7 Green
    8 Red

DeviceNet Status Indicators (See software group for coding)

    9 Green Indicates Isolated ArcLink Section Supply is ON
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Configuring the DIP switches
on the Devicenet Board

Switch Description
1 Object Instance LSB (see Table 1)
2 Object Instance MSB (see Table 1)
3 Equipment Group 1 Select
4 Equipment Group 2 Select
5 Equipment Group 3 Select
6 Equipment Group 4 Select
7 Reserved for future use
8 Reserved for future use

Switch Description
1
2
3
4
5 DeviceNet Mac ID
6 Default ID=62
7
8

Bank (S1)

Devicenet Board DIP Switch

Bank (S1)

DeviceNet Baud Rate

J5 J6 J7 J8 J9
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J1

Troubleshooting the PowerWave 

Using the Status LED

MEANING 

Steady Green System OK.  Power source communicating normally with wire feeder and its 
components. 

Blinking Green Occurs during a reset, and indicates the Power Wave is mapping (identifying) 
each component in the system. Normal for first 1-10 seconds after power is 
turned on, or if the system configuration is changed during operation 

Alternating 
Green and Red 

Non-recoverable system fault. If the PS Status light is flashing any combination 
of red and green, errors are present in the Power Wave. Read the error code 
before the machine is turned off.  

Error Code interpretation through the Status light is detailed in the Service 
Manual. Individual code digits are flashed in red with a long pause between 
digits. If more than one code is present, the codes will be separated by a green 
light. 

To clear the error, turn power source off, and back on to reset.   

Error codes for the PowerWave
The following is a list of possible error codes that the Power Wave can output via the status light 

Error Code # Indication 

11      CAN communication bus off. Probably due to excessive number of communication 
errors. 

12      User Interface time out error. 
UI is no longer responding to the Power Source. The 
most likely cause is a fault/bad connection in the 
communication leads or control cable. 

21     Unprogrammed Weld Mode. Contact the Service Department for instructions on 
reloading the Welding Software. 

22     Empty Weld Table. Contact the Service Department for instructions on 
reloading the Welding Software. 

23     Weld Table checksum error. 
Contact the Service Department for instructions on 
reloading the Welding Software. 

31     Primary overcurrent error. Excessive Primary current present. May be related to a 
switch board or output rectifier failure. 

32     Capacitor “A” under voltage 
(Left side facing machine) 
33 Capacitor “B” under voltage 
(Right side facing machine) 

Low voltage on the main capacitors. May be caused by 
improper input configuration, or an open/short circuit 
in the primary side of the machine. 

34 Capacitor “A” over voltage 
(Left side facing machine) 
35 Capacitor “B” over voltage 
(Right side facing machine) 

Excess voltage on the main capacitors. May be caused 
by improper input configuration, or an open/short 
circuit in the primary side of the machine. 

36     Thermal error 
Indicates over temperature. Usually accompanied by 
Thermal LED. Check fan operation. Be sure process 
does not exceed duty cycle limit of the machine. 

37     Softstart error Capacitor precharge failed. Usually accompanied by 
codes 32-35. 

41     Secondary overcurrent error 

The secondary (weld) current limit has been exceeded. 
When this occurs the machine output will phase back 
to 100 amps, typically resulting in a condition refered 
to as “noodle welding” 

42    Ground lead Current Shutdown 
        (On K2202-4 machines only) 

The K2202-4 has a special circuit installed that 
monitors current flowing on the input ground lead. 
When current is sensed, the machine will turn the 
welding output off. The machine will need to be turned 
off for several seconds and then back on to clear this 
error. 

43     Capacitor delta error 
The maximum voltage difference between the main 
capacitors has been exceeded. May be accompanied by 
errors 32-35. 

49    Single phase error 
Indicates machine is running on single phase input 
power. Usually caused by the loss of the middle leg 
(L2). 

Other 

Error codes that contain three or four digits are defined 
as fatal errors. These codes generally indicate internal 
errors on the PS Control Board. If cycling the input 
power on the machine does not clear the error, try 
reloading the operating system. If this fails, replace the 
control board. 
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