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1. GLOSSARY 

 

CAF Construcciones y Auxiliar de Ferrocarriles 

CGL Crompton Greaves Limited 

TCU Traction Control Unit 

VEGA Vehicle Electronics for Generic Applications 

ESM Energy Saving Mode 

HW Hardware 

SW Software 

VCU Vehicle Control Unit 

VCB Vacuum Circuit Breaker 

FLG Master Controller CPU 

SLG/SR Traction Converter 

HP Horsepower 

BUR Auxiliary Converter 

IGBT Insulated Gate Bipolar Transistor 

IR Indian Railways 

DO Digital Output 

DC Direct Current 

SCC Short Circuit 

SNS Snapshoot 
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2. OBJECT 

 

This document summarizes the purpose and the new features of the Software Version 
30_xx_b082 for the project 6000HP 9 Module Power Converter Locomotive and SW version 
02_xx_b08 for the project 6000HP 5 Module Power Converter Locomotive. This is released as 
per the feedback from previous SW v29 of 9 Module Power Converter and SW v01 for 5 Module 
Power Converter. 

 

  

 
2 xx = 09 for WAG9 Locomotives, xx = 07 for WAP7 Locomotives and xx = 05 for WAP5 Locomotives. 
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3. RELEASE NOTIFICATION 

3.1. SW v30_xx_b00 / v02_xx_b00 

Description 

Energy Saving Mode modification 

Problem: 

During the validation process of the ESM logic implemented in SW v29_xx_b15, it is detected that 
the transformer low pressure alarm management is not considering the ESM activation status. 
Once the ESM is activated, as the ERROR_TRAFO_UNDER_PRESS is not managed properly 
during this mode, the alarm is pop-up causing the ESM deactivation. 

Solution:  

It is required to not consider the ERROR_TRAFO_UNDER_PRESS alarm activation conditions if 
the ESM is activated. 
 

 

Description 

VCB Holding Bypass error in SIMULATION MODE 

Problem: 

During the validation process of SW v29, it is detected that in Simulation Mode, if any of two TCUs 
is isolated (or switched off), the VCB management was not properly done. Even if the VCB closing 
command is active, the VCB opens after 2 seconds. This problem was detected previously and 
solved for normal operating mode. 
 
Solution:  

The VCB management in Simulation mode shall consider the status of both TCUs (if there are any 
TCU isolated or switched off) to manage the different open/closing order coming from the different 
DOs: 
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3.2. SW v30_xx_b01 / v02_xx_b01 

Description 

Energy Saving Mode modification 

Problem: 

During the validation of SW v30_xx_b00 it is detected that even the variable v_07_XNodeMSC 
changed above Node 570 when the reverser position change from Neutral to Traction, the applied 
effort is not published into the variable v_53_WTE _BE_Loco until The FLG Node reached Node 
596.  

In the conditions set on SW v29_xx_b15, and OR logic is implemented for those two variables 
v_07_XNodeMS ≤ 570 OR v_53_WTE _BE_Loco ≠ 0. As the v_53_WTE _BE_Loco does not 
change the value until Node 596 the FLG could close the contactors before the SLG considers 
that the ESM shall be deactivated isolating the system.  

Solution:  

The condition of v_53_WTE _BE_Loco ≠ 0 shall be removed from the logic of ESM. 
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3.3. SW v30_xx_b02 / v02_xx_b02 

Description 

Energy Saving Mode modification 

Problem: 

After several iterations with CGL it is agreed that the FLG will check also the conditions to 
enter/exit the ESM and will inform the SLG using the variable m_v_MEner_Sav_Mode_Act that 
the SLG can activate the ESM. The 5 minutes timer is erased from the SLG logic as it will be 
managed by FLG instead. The conditions to enter/exit the ESM will check in SLG to maintain the 
redundancy. 

   

Description 

Rectifier stop as VCB On Fast signal is received 

Problem: 

During the validation of SW v29, there was an issue while crossing a Neutral Section. All the info 
related this issue is reported in Jira ID CLW-874 and that is the sequence of the failure: 

- The driver advises the SLG that the unit will cross a Neutral Section by pressing the 
VCB Open button and commanding the MVCB_OnFast signal to the SLG 

- In that moment, the TCU published a severity 4 alarm and blocks traction command 
stopping the switching of the inverter side IGBTs.The SLG maintains the line contactors 
closed. 

- As the Line voltage is still 25kV during the Neutral section (strange behavior to be 
clarified), the rectifier IGBTs remain switching. 

- The DC link voltage starts discharging quickly due to the switching of the rectifier IGBTs. 
- In less than 1 second after the Neutral section ENTER command is received the Neutral 

section EXIT command is received form the FLG. 
- As the rectifier remained switching during the “Neutral section”, the dv/dt generated 

when the VCB closed again generated an H bridge overcurrent. This overcurrent is 
detected by the rectifier opening the line contactors. 
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Solution:  

To avoid this kind of situation will happen again, the rectifier IGBTs switching shall stop as soon 
as the MVCB_OnFast signal is received without waiting line voltage drops to zero in a Neutral 
section. 
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3.4. SW v30_xx_b03 / v02_xx_b03 

Description 

Energy Saving Mode modification 

Problem: 

During the validation of SW v30_xx_b02, it is detected that there is a delay between the detection 
of the conditions to enter/exit  the ESM between the SLG and the FLG that leads to the 
malfunctioning of this mode.  

Solution:  

It is agreed along with CGL that the SLG will not check any condition to enter/exit ESM set on 
previous SW versions. The FLG will check all the required conditions to enter/exit this mode and 
will inform the SLG using the activation bit m_v_MEner_Sav_Mode_Act. If 
m_v_MEner_Sav_Mode_Act = 1 the SLG will enter the ESM and will pop-up the corresponding 
DDS to inform the driver that the ESM is activated. However, if m_v_MEner_Sav_Mode_Act = 0 
the SLG will exit from the ESM and will pop-up the corresponding DDS.  
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3.5. SW v30_xx_b04 / v02_xx_b04 

Description 

Energy Saving Mode modification 

Problem: 

During the validation of SW v30_xx_b03 it is detected that even if the ESM is active, the SLG 
sends ventilation request for inverter/rectifier modules when the temperature exceeds 45ºC. As 
during the ESM all BURs are deactivated, no ventilation command is sent. If the SLG request for 
ventilation and there is no feedback from the FLG/BURs, then the system is isolated. 
 
Solution:  

It is agreed along with CGL that all the ventilation requests from the SLG will not be considered 
while the ESM remains active.  
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3.6. SW v30_xx_b05 / v02_xx_b05 

Description 

Rectifier Message Timeout 

Problem: 

In 5 Modules Locomotives, it is detected several ERROR_MESSAGE_TIMOUT activations right 
after the starting of VEGA rack (during the booting process of VEGA right after switching ON it): 
 

 
 
Solution:  

The booting process tasks of VEGA rack have been sequenced. In previous SW versions, as 
VEGA is restarted, all cards started their corresponding booting task at the same time, so if the 
one of the booting tasks of DSP/MON started earlier than the CPU is started completely, then the 
communication between the DSP/MON/CPU shall suffer some problems. In SW v30_xx_b05, the 
DSP/MON cars will wait until the CPU starts before completing their corresponding booting tasks. 
 

 

Description 

Neutral Zone management change  

Problem: 

As a result of the validation of previous SW versions (29 and 30_b04), customer and CG requested 
to implement the same logic that is implementing for Neutral Sections also when driver opens the 
VCB in static condition: 
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Solution:  
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The speed limitation of 1 m/s (3.6 km/h) is erased from the Neutral Section management logic so 
in both static and running conditions, as soon as the driver requested to open the VCB, the ECE 
and ECM IGBTs switching will stop, the contactors will REMAIN CLOSED, and the DC link will 
start discharging through the Permanent Discharge Resistor (RDP). If the DC link voltage drops 
below 1700 Vdc, the contactors will open to prevent high inrush current peak when the VCB is 
reconnected. 
 
The behavior is evaluated in the HIL environment successfully: 
 

 
 

 

3.7. SW v30_xx_b06 / v02_xx_b06 

Description 

Nonofficial SW version released for testing purpose on Itarsi shed 
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3.8. SW v30_xx_b07 / v02_xx_b073 

SW Identification changed 

As per request of IR, the SW version identification has been changed to show clearly into the 
HMI the SW version uploaded as long as the Loco Type identification: 

For 9 Modules: 

- WAG9: 30_09_bxx  HMI format: 1E09 (1E = v30/ 09=WAG9) 
- WAP7: 30_07_bxx  HMI format: 1E07 (1E = v30/ 07=WAP7) 
- WAP5: 30_05_bxx  HMI format: 1E05 (1E = v30/ 05=WAP5) 

For 5 Modules: 

- WAG9: 02_09_bxx  HMI format: 0209 (02 = v02/ 09=WAG9) 
- WAP7: 02_07_bxx  HMI format: 0207 (02 = v02/ 07=WAP7) 
- WAP5: 02_05_bxx  HMI format: 0205 (02 = v02/ 05=WAP5) 

As per the new identification format, the major of the SW version (first two digits) will be used for 
SW version identification itself (v29, v30, v31, etc.), while the minor (last two digits) will be used 
for Locomotive Type identification (WAG9 = 09, WAP7=07 and WAP5=05). 

 

The same is tested in a WAG9 locomotive in Rourkela shed: 

 

 

 

 
3 xx = 09 for WAG9 Locomotives, xx = 07 for WAP7 Locomotives and xx = 05 for WAP5 Locomotives. 
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Description 

Converter Liquid Pump DO management 

Problem: 

It is detected that with SW v29 the Converter Cooling System pump DO is commanded to switch 
ON and OFF every time the VCB is open/close. The multiple number of switches is generating 
stress to the cooling pump contactor that is leading to failures.  
 
Solution:  

The pump DO command logic is change as per Royapuram shed’s request: 
- If SLG in IDLE state  Pump ON (FLG Node <504) 
- If VCB Off  Pump ON 
- If SLG Isolated  Pump OFF 

The same was evaluated in the HIL environment: 

 
 

 

Description 

NSC/ASC/Converter Contactor Timeout issues 

Problem: 

Old problem. It is detected that the SLG is getting stuck in a different node than the FLG while 
recovering from a severity 3 alarm activation (Severity 3 alarm = open contactor request). 



 

CHANGE NOTE FOR SOFTWARE v30_xx_b07/v02_xx_b08 

6000HP 9 and 5 MODULE POWER CONVERTER 

CODE: AA.58.V0.3021 EDITION: 30_xx_b08 Pag. 16 of 33 

 

  

 

 
When a Severity 3 alarm is activated, the affected SLG would open its contactors and would try 
to recover by itself without informing the FLG about the error to not open the VCB. In that process, 
the SLG state machine goes back to the initial Node 1999 and moves forward to the Node 3216 
(FLG Node 596). It is detected that during the recovering process the SLG is getting stuck in some 
of the nodes in between generating the miss synchronization between the FLG and SLG Nodes.  
 
This lack of synchronization leads to the FLG generating the Timeout alarms and isolating the 
corresponding SLG. 
 
Solution:  

The error recovering process of the SLG is reinforced to ensure that while recovering from the 

Node 1999, the SLG can move up to the Node 3216 without any error. 

This behavior shall be evaluated on field service. 
 

 

Description 

MOTOR ISOLATION due to Cooling Evaluator problems 

Problem: 

In some sheds, it is detected that if the Cooling System is not ready and the driver moves the 
throttle to forward position (usually 9 seconds after the VCB is closed) to apply traction effort, the 
SLG is getting isolated due to ALL MOTORS ISOLATION alarm.  
Once the VCB is closed, if the Cooling System (Cooling level or Cooling pressure) is not ready, 
the alarm WARNING_COOLING_SYSTEM_NOT_READY is active in Traction Logs. Being the 
alarm active, if the FLG commands to apply traction effort, the alarm ALL MOTORS ISOLATED is 
pop-up to the driver isolating the corresponding SLG. 
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Solution:  

The SLG contactor closed at FLG Node 584 (SLG1) and 585 (SLG2) has been conditioned to the 
Cooling System ready status. This means that if the Cooling System is not ready when the driver 
goes from Node 570 to 590, the SLG will block the contactor closing at Node 584/585 to prevent 
apply any traction effort in that situation.  
 
To avoid the FLG alarm of Converter Contactor Timeout if the Cooling System is not becoming 
ready after the FLG commands the contactor closing in these nodes, a timer of 26 seconds is 
added also to the conditions as if the timer is expired but the Cooling System is not ready yet, the 
FLG could move to Node 585 without giving any error.  
 
The same logic is implemented in node 584 (For SLG1) and Node 585 (for SLG2). With this, if the 
Cooling System is not ready in 52 seconds, the alarm of LIQUID_PRESSURE_LOW or 
LIQUID_LEVEL_LOW will rise before the driver can reach Node 590. 
 
Note that after crossing a Neutral section, once the VCB is closed and if the DC link is not dropped 
below 1700 Vdc (and the contactors are not opened) the driver could apply directly Traction effort 
regardless of the status of Cooling System. Then, if after crossing a Neutral Section the Cooling 
System remains not OK for 20 seconds, the alarm will raise to the driver. If any of the Cooling 
System alarm is raised twice (LIQUID_PRESSURE_LOW OR LIQUID_LEVEL_LOW), the 
SLG would be isolated until the electronics are restarted. For more information, refer to SW 
v00_29 Release Note. 

The same was evaluated in the HIL environment: 
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Description 

SLG Background Data (SNS) Configuration Change 

Problem: 

SLG background data is neither clear nor sufficient for system fault investigation. 

Solution:  

In SW version 30b07, 10 new triggers have been defined for snapshot generation to improve the 

analysis from the SLG background data during fault investigation. 

The background data stored as a snapshot or trigger file in the SLG can be of two types, DSP fast 
frequency variables (100us) or CPU and MVB slow frequency variables (10ms). The high 
frequency DSP background data variables will be taken from the SLG subsystem, and the normal 
frequency background data variables will be taken from VCU and SLG subsystems. 

The first 3 triggers (0-1-2), defined as the most critical failures, will store high and low frequency 
variables, and the next 3 to 9 trigger only low frequency variables. 

The IGBT error trigger1 background data will be the only one non-recordable type of snapshot, 
which is considered critical in case of an IGBT error in the system. The other triggers are 
overwritable in time. 

The IGBT, Overvoltage and Overcurrent triggers, set with high frequency variables, will have a 
maximum capacity of 10 snapshots. The other less critical triggers, each will have 5 numbers. 

Below is the detail of the new snapshot configuration: 

 

Trigger ERROR description Sample Period  SNS Type 
Max 

Number 

0 IGBT  High + Low Non-recordable 10 

1 Over Current  High + Low Recordable 10 

2 Over Voltage  High + Low Recordable 10 

3 SLG1 Isolation Low Recordable 5 

4 SLG2 Isolation Low Recordable  5 

5 Cooling System Low Recordable 5 

6 Harmonic Filter  Low Recordable 5 

7 Contactors Low Recordable 5 

8 Temperature 1 Low Recordable 5 

9 Temperature 2 Low Recordable 5 

 
*Snapshots variable description document will be updated according to changes done in SW v30. 
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Description 

SLG Isolation due to Harmonic Filter Overcurrent alarms 

Problem: 

On Royapuram shed, it is detected that if the Harmonic Filter Overcurrent alarm is detected twice 
in less than 1800 seconds, then the corresponding SLG harmonic filter is isolated, and the speed 
is limited to 40 kmph. The activation of this alarm could be normal after raising the pantograph 
and/or closing the VCB due to magnetization current through the transformer winding or due to a 
high harmonic frequency component in the AC catenary.  
 
The proposal is to change the alarm management so that if the alarm is detected three times in 
less than 5 minutes, then the harmonic filter would be isolated. This management could help to 
better differentiate a critical over current situation (real problem on the harmonic filter) to the non-
critical sporadic events and increase the field availability. 
 

 
 
Solution:  

The Harmonic Filter Overcurrent alarm management is changed. 

This behavior has been evaluated on field service at Rourkela shed: 
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Description 

IGBT error management change 

Problem: 

After the implementation of SW v29 (v01 of 5 Module) it is detected that the number of SR Block 
events has increased due to the new management of the IGBT errors set on the v29 SW version, 
reducing the Loco availability on field service. 

Solution:  

The IGBT errors and the corresponding alarm management has been segregated to Critical IGBT 
errors and NON-Critical IGBT errors as follows: 
 

- Non – Critical Inverter (ECM): 
o Error in IGBT X; igbt_err_X 
o Error in IGBT Ack X; igbt_no_ack_X 
o Error in IGBT chopper X; igbt_err_chop_ 
o Error in IGBT chopper ack X; igbt_no_ack_chop_X 
o Error. VGE error in IGBTX; IGBT_ERROR_VGE_X 
o Error. Long term error in IGBTX; IGBT_ERROR_LONG_X 
o Error. Short term error in IGBTX; IGBT_ERROR_SHORT_X 

- Critical - Inverter (ECM): 
o SCC error in IGBTX; IGBT_ERROR_SCC_X [TCUX] 4 

 
- Non – Critical Rectifier (ECE): 

o General error in IGBT X; ERROR_GENERAL_IGBT_X 
o No ACK error in IGBT X; ERROR_NO_ACK_IGBT_X 
o VGE error in IGBT X; ERROR_VGE_IGBT_X 
o Short term error in IGBT X; ERROR_SHORT_TERM_IGBT_X 
o Long term error in IGBT X; ERROR_LONG_TERM_IGBT_X 

- Critical – Rectifier (ECE): 
o Short circuit in IGBT X; ERROR_SCC_IGBT_X [RCUX]5 

To increase the field availability, the IGBT error management has been changed as per a Non – 
Critical IGBT error only would isolate the part of the SR that is generating the error leaving the rest 
of the converters on the same SR available to apply traction. 

It is detected also, from different module blast recordings analysis, that many times the Short 
Circuit (SCC) error is not recorded along with the module blast case. However, any Non – Critical 
IGBT errors are detected instead along with a DC link sudden drop (DC link short circuit). 

To detect and segregate the critical IGBT error blast situation from the non-critical situation, a new 
DC link Voltage drop detection is added also to detect a DC link short circuit.  

The behavior of the system has been evaluated in the HIL environment for all the possible 
situations: 

 

 
4 X being the IGBT number 1 to 8 

 
5 X being the IGBT number 1 to 8 
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- Non – Critical IGBT error  - Slave Inverter (TCC1, TCC2)  UP to ISOLATION 

 

 



 

CHANGE NOTE FOR SOFTWARE v30_xx_b07/v02_xx_b08 

6000HP 9 and 5 MODULE POWER CONVERTER 

CODE: AA.58.V0.3021 EDITION: 30_xx_b08 Pag. 24 of 33 

 

  

 

 
 

- Non – Critical IGBT error  - Master Inverter (TCC3)  Up to ISOLATION 
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- Non – Critical IGBT error  - Rectifier  Up to ISOLATION 
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In the case explained above, as the rectifier got isolated due to the multiple activation of Non – 
Critical IGBT alarms, the entire SR should be isolated as the rectifier control is needed to supply 
the traction motors. 

- Critical IGBT error – Rectifier  Up to ISOLATION 

 

 



 

CHANGE NOTE FOR SOFTWARE v30_xx_b07/v02_xx_b08 

6000HP 9 and 5 MODULE POWER CONVERTER 

CODE: AA.58.V0.3021 EDITION: 30_xx_b08 Pag. 29 of 33 

 

  

 

 

 
- Critical IGBT error – Inverter (TCC1, TCC2, TCC3)  Up to ISOLATION 
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- Non – Critical IGBT error  - Inverter/Rectifier (TCC1, TCC2, TCC3, RCU)  NO 

ISOLATION 
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Note that if any subsystem of the SR or the entire SR is isolated due to IGBT errors, the 
corresponding subsystem/SR would remain isolated until the NVRAM is erased. 
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3.9. SW v30_xx_b08 / v02_xx_b08 

Description 

Rectifier Message Timeout 

Problem: 

During the validation of SW v30_xx_b07 (9 Module) and v02_xx_07 (5 Module) it is 

detected that the rectifier Message Timeout issues have been increased. SW 

v30_xx_b07 has implemented new functionalities in the rectifier DSP application that 

increased the use of the memory on the DSP card. This lack of memory is affecting the 

configuration message queues during the booting process between the rectifier DSP and 

the CPU causing the error and the final isolation of the affected SLG. 

Solution:  

To optimize the use of the available memory, the configuration messages that the DSP 

sends to the CPU have been optimized by selecting only the configuration parameters 

that the CPU needs during the booting process. 

 

In the same way, the timeout value for the DSP giving the error has been increased, 

increasing also the time the DSP and the CPU have to properly configure themselves 

during the VEGA booting process. 

 

The new rectifier DSP application has been tested in some locomotives and no errors 

have been detected. 
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4. Release Approval 

All modifications to the new software version are verified by thoroughly testing the new 
functionalities in a HIL environment. 

 

5. Field Action 

The SW must be loaded on a locomotive and perform the corresponding validation tests. 


