PROCESS SELECTOR Switch Test

Using CN8-4 as common, check the voltages on CN8-9 and CN8-10 for the voltage listed below with the PROCESS SELECTOR switch in each position as follows:


Switch Position:
Voltage at CN8-9
Voltage at CN8-10


STICK
15VDC
0VDC


HF TIG
0VDC
0VDC


LIFT TIG
0VDC
15VDC


Gas Control Test 

1.
Disconnect any remote control device from the REMOTE 8 receptacle.

2. 
Disconnect AC1 from the HF Unit (to prevent damage to the meter).

3. 
Place unit in HF TIG position.

4. 
Jumper pin 2 and pin 3 at the 8 pin receptacle.

5.
Measure for +24VDC between CN2-3 and CN2-4. Replace the Front Panel Circuit Board (PCB6) if voltage is not present. If the voltage is present, replace the solenoid per section 5.2.9, page 68.


Front Panel Circuit Board (PCB6) 
Replacement Procedure

Refer to figures 25 and 26.

To remove the Front Panel Circuit Board:

1. 
Remove the Main Circuit Board, referring to section 5.2.3.5, page 35.

2. 
Locate and remove five (5) screws from the Front Panel Circuit Board/Shield securing them to the inside of the front panel of the unit.

Figure 25. Front panel circuit board retaining screws

3. 
Pull the Front Panel Circuit Board back toward the rear of the power supply and then up to free the controls from their respective holes in the front panel. Fold the Front Panel Circuit Board down to expose the component side of the board.

Figure 26. Component side of front panel circuit board (shown in GMS model)

4.
Remove all connectors from the Front Panel Circuit Board.

5.
Remove the Front Panel Circuit Board from the power supply. 

To replace the Front Panel Circuit Board, reverse the removal steps above. 

5.2.4 
Current Transformer (CT1)


Current Transformer Test Procedure

1. 
Disconnect connector CN1 from the Main Circuit Board (PCB1).

2. 
With an Ohmmeter set the Rx10 scale, measure between the pins on the CN1 plug as follows:


Pin 4 (Yellow) and Pin 1 (Brown) 120KΩ


Pin 4 (Yellow) and Pin 2 (Red) 20KΩ


Current Transformer Replacement Procedure

Refer to figure 27. 

Figure 27. Current transformer, retaining screw and output bus bar 

(shown on GMS model)

To remove the Current Transformer:

1.
Lay the power supply on its right side.

2.
Remove the CT retaining screw on the bottom of the CT that screws into the output bus bar.

3.
Remove the bolt and associated hardware from the inside of the POSITIVE (+) OUTPUT TERMINAL.

4.
Remove the connector with the RED/YELLOW/ORANGE/BROWN twisted wiring harness from the CT.

5.
While bending the output bus bar upward to make clearance for the CT, slide the CT around the bends of the bus bar and off the end.

To replace Current Transformer reverse the above steps.

5.2.5 
Power Control Assembly Test and Replacement Procedures

The Power Control Assembly (PCA) consists of input diode, IGBT Inverters, output diodes, heat sinks, main and auxiliary transformers and output inductor. Perform a careful inspection of all components of the PCA first. Failure may be identified by burned insulation or other physical symptoms. If there are no signs of physical damage, conduct the following procedures. 

Figure 28. Top of power control assembly 
(shown in GMS model with main circuit board removed)


Power Control Assembly (PCA) Test Procedures


WARNING
Disconnect primary power at the source before performing these procedures.

This procedure requires a digital Volt/Ohm meter that has a diode test scale. This procedure will give a general indication of the condition of the PCA components; a more conclusive test requires specialized equipment. Therefore, even if the results of these procedures check out as good, one or more components may still be faulty. If there is any doubt, replace the PCA. It is assumed that you are familiar with diode testing basics. If not, please refer to Appendix B, page 94.


NOTE
The photo shows the Main Circuit Board removed from the unit in order to do a visual inspection of the PCA components. This test can be performed with the Main Circuit Board in place.


PCA Input Diode Bridge (D1) Test Procedure

Refer to figure 29

Figure 29. Input diode bridge (D1) test points (shown in GMS model)

1. 
Select the Ohms scale on the digital meter.

2. 
Check CN14 on Main Circuit Board between pins 1 and 2. The resistance should read 44Ω.

3.
Select the diode test setting on the digital meter.

4. 
Check the diodes between the following:


Main Circuit Breaker (MCB) wire R, and TB6 on the Main 
Circuit Board;


MCB wire S, and TB6 on the Main Circuit Board;


MCB wire T, and TB6 on the Main Circuit Board;


MCB wire R, and CN14 pin 4 on the Main Circuit Board;


MCB wire S, and CN14 pin 4 on the Main Circuit Board;


MCB wire T, and CN14 pin 4 on the Main Circuit Board.


Input Diode Bridge (D1) Replacement Procedure

Refer to Figure 30

Figure 30.  Input Diode Bridge (shown in GMS model)

To remove the Input Diode Bridge (D1), do the following:

1. 
Remove the Main Circuit Board (PCB1) per section 5.2.3.5, page 35.

2. 
Remove the input power and sensing lugged wires from the input terminals R and two RED, S and White, T and Black.

3. 
Remove one screw from the corner bus bar/filter capacitor terminal, and another screw two terminals up on the same side at the bus bar/black lugged wire that leads to plug CN14.

4. 
Remove the two screws that secure the Input Diode Bridge to the main chassis frame.

5. 
Slide the Bridge out from under the bus bar.

To replace the Input Diode Bridge (D1), do the following:

1. 
Spread a light coating of thermal compound on the bottom surface of the Bridge. 

2. 
Slide the Bridge under the bus bar coming from the IGBT Inverter.

3. 
Reverse the remaining removal steps above. When replacing the screws that secure the Bridge to the chassis, make sure both screws are started before tightening them.


PCA IGBT Inverter Power OFF Test Procedure

The IGBT Inverter section contains two IGBT transistor/diode assemblies, Q1 and Q2. These can be tested with the power OFF to verify their proper function. If the results of this test do not indicate a fauly IGBT, perform the following test, “IGBT Inverter Power ON”.

Refer to figure 31.

Figure 31. Power control assembly – IGBT inverter (shown in GMS model)


Power OFF Test Procedure

1. 
Set the diode test scale on the digital meter.

2. 
For Q1, check the diodes between:



TB3 and TB1



TB4 and TB1

3. 
For Q2, check the diodes between:



TB5 and TB2



TB6 and TB2

4. 
Select the Ohms scale on the digital meter.

Figure 32. Plug orientation for IGBT inverter power OFF test 

5. 
Remove connector plug CN8 from the Main Circuit Board.

6.
For Q1, check that the resistance between the following points measures approximately 2.18KΩ:



CN8 plug, pin 1 and pin 2



CN8 plug, pin 4 and pin 5

7. 
Remove connector plug CN9 from the Main Circuit Board.

8.
For Q2, check that the resistance between the following points measures approximately 2.18KΩ:



CN9 plug, pin 1 and pin 2



CN9 plug, pin 4 and pin 5


IGBT Inverters (Q1 and Q2) Replacement Procedure

Refer to Figure 33.

Figure 33.  IGBT Inverters (shown in GMS model; Q1 on right)

To remove either of the IGBT Inverters (Q1 or Q2), do the following. Q1 is located on the right side of the unit, Q2 on the left, as you face the front panel of the power supply.

1. 
Remove the Main Circuit Board per section 5.2.3.5, page 35. 

2. 
Remove the T1A or T2A heavy lugged lead, depending on which Inverter you are removing. Replace this screw if the printed circuit board is to remain with the IGBT Inverter being removed (PCB4 on Q1 or PCB5 on Q2).

3. 
Remove the screw from the terminal with the double bus bar. Again, replace this screw if the printed circuit board is to remain with the Inverter being removed (PCB4 on Q1 or PCB5 on Q2). Be sure the screw goes through only the hole in the bus bar connected to the printed circuit board (PCB4 or PCB5).

4. 
Remove the two (2) screws securing the Inverter to the main chassis frame.

To replace either Inverter (Q1 or Q2), do the following:

1. 
Spread a light coating of thermal compound on the bottom surface of the Inverter. 

2. 
Slide the Inverter in place under the bus bar coming from the Input Diode Bridge.

3. 
Reverse the remaining removal steps above. When replacing the screws that secure the Inverter to the chassis, make sure both screws are started before tightening them.

