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1.0  TITLE 

 Testing of WRE gate unit card of Auxiliary converter of 3-phase electric loco to 
analyze the failure of gate unit card. 

 
2.0  Background:- 

Failures of auxiliary converter take place due to intermittent messages of inverter 
over current without inverter being over loaded.  This is found to be due to 
following defects on WRE gate driver cards. 

 

• Improper or missing firing pulse to GTO 

• Defective optic fiber Transmitter receiver 

• Defective VAC transformer of WRE gate card 

• ON and OFF delay being out of limits prescribed. (Due to improper 
 gain of Opto-coupler on the gate card). 

• Defective optic fiber cable jumper. 

• Malfunction of level shifter PCB. 

• Burning of zener diode on the gate card. 
 

The failure analysis is to be made by testing the card separately for all the above 
test parameters as prescribed in the OEM test procedure to identify defective 
component. 
 
The test setup has been developed to test the gate card parameters like firing 
signal, magnitude of G-K voltage, ON/OFF delay timings, optical output level and 
magnitude, VAC transformer output, G-K current wave form and voltages at 
various points.  
 

3.0 Objective: 
 To detect the defective component on WRE gate unit cards of Auxiliary Converter 
of 3-phase Electric Locomotive.  
 

4.0 Test Equipments Required:  
1. 555 based timer module to generate firing pulse of 250 Hz. 
2. Load resistors 100 Ohms, 50W 



3. 48 V DC power supply. 
4. Oscilloscope (Minimum 2 channel) 
 

5.0 Test Set up:  
 

 a.  Firing circuit of WRE gate card (555-timer module) as shown below, may be 
directly mounted on WRE gate card and connected with the help of 37 pin 
female sub-D connector. A dummy sub-D connector (15 pin) on connector X-25 
of WRE gate card has to be provided with pin No 1 and 9 shorted.  

 b. Connect the load resistor of 100Ω/50W across G-K of WRE gate cards of each   
channel A&B.  

 c. Connect capacitor (C1) of value 0.1K/63V between pin 14 and ground.  

 
 

 
Details of components of firing circuit 
 
   A  Resistors:           B Capacitors:           C Transistor 

R1—2.8K, 1/4W  C1—0.1K/63V  Type BCY59   
R2— 68K, 1/4W  C2—47nK/100V 
R3—4.7K, 1/4W                      C3—10nK/63V 
R4—3.9K, 1/4W 

 
(This 555 based timer module card is readily available with M/s Bombardier 
Transporters India, Limited and firm have agreed to supply free of cost to sheds).  

 

5.1 Instructions: The WRE gate card of Auxiliary converter is to be tested as per 
following procedure to identify the failed component on the card: 

 A. Put ON the supply voltage (48 V) and check two yellow LEDs (one each on 
channel A and B of gate card) are lit.  If both LEDs are ON, both channels of the 
gate card are working. 

 B. Check on Oscilloscope whether the wave-forms for both channels are available. 
If any of the waveform is missing or distorted, channel has to be checked 
thoroughly for various test points mentioned below to identify defective 





 
 
 
 
 
 
 
 



 



 





 



 



 



 



 



 



 




