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appreciation. It is communicated and applied within the 
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FOREWORD 

 

In Self-Generating Train Lighting and Air Conditioned (SG TL & AC) coaches, 

requirement of electricity for operating lights, fans and air conditioning is fulfilled by 

generating by alternators driven by the axle of the coaches. Battery of sufficient Ampere-

Hour capacity is also connected parallel to feed the power to the coach during low voltage 

conditions. 

 

Initially in these SG coaches, magnetic amplifier controlled Rectifier cum Regulator 

Units (RRUs) are used to convert AC output of alternator into DC and regulate/ control the 

DC voltage generated through the regulation of the field current of the alternator. This 

design of RRU was having its inherent limitations of poor voltage regulation, high content 

of ripples etc. 

 

IGBT based Electronic Rectifier cum Regulator Units (ERRU) are provided in place of 

RRUs to regulate the alternator generation at the desired setting considering the load 

condition and to maintain a constant charging current for the battery and to reduce voltage 

as well as current ripple. 

 

To ensure wide dissemination of knowledge on Electronic Rectifier cum Regulator Unit 

(ERRU), CAMTECH, Gwalior has prepared this handbook. This handbook contains general 

description, components of ERRU, instructions to operators, common trouble shooting etc. 

with photographs for easy understanding.  

 

I am sure that this handbook will be useful for field maintenance staff of coaching 

stock in their day to day working and improving the reliability and safety of coaching stock 

on Indian Railways. 

 

 

CAMTECH                                                                   Jitendra Singh 

Date:                                                                     Principal Executive Director 

 

  



PREFACE 

 

In self-generating coaches, the three phase ac supply generated by alternator is 

rectified and regulated by Rectifier cum Regulator Unit (RRU)/Electronic Rectifier cum 

Regulator Unit (ERRU). This regulated DC supply is used for charging batteries and fed to 

coach for electrical loads. 

 

The objective of the development of IGBT based Electronic Rectifier cum Regulator 

Unit (ERRU) was primarily to regulate the alternator generation at the desired setting 

considering the load condition and to maintain a constant charging current for the battery 

and to reduce voltage as well as current ripple. 

 

The ERRU also have some additional features, viz., Overload protection with fast 

corrective response, battery charging with current limit, battery charging voltage limit, data 

downloading on commercial USB pen drive etc.  

 

This handbook on "25 kW/ 4.5 kW Electronic Rectifier cum Regulator Unit (ERRU) 

of SG TL & AC Coaches” is prepared with the objective to disseminate knowledge on 

subject.  

 

  It is clarified that this handbook does not supersede any existing provisions laid 

down by Railway Board/ RDSO, OEMs. This handbook is for guidance only and it is not a 

statutory document. 

 

  I am sincerely thankful to all field personnel who helped us in preparing this 

handbook. Technological up-gradation & learning is a continuous process. Please feel free 

to write us for any addition/ modification in this handbook. 

 

 CAMTECH, Gwalior        Manoj Kumar 

 Date: 27.09.2019            Joint Director /Mechanical 
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1.0 INTRODUCTION 

 

Electricity is required in a coach for operating lights and fans as part of the minimum 

amenities to be provided to the passengers traveling in a train. For Air Conditioned (AC) 

coaches, quite a good amount of electricity is required for running the air conditioning units 

fitted inside the coach. 

One of the conventional methods is to generate the requisite energy through the use of 

alternators driven by the axle of the coaches with a battery of sufficient Ampere-Hour 

capacity connected parallel to feed the power to the coach during low voltage conditions. 

These type of coaches are termed as “Self Generating (SG)” coaches. 

In these SG coaches, magnetic amplifier controlled Rectifier cum Regulator Units 

(RRUs)are used initially to convert AC output of alternator into DC and regulate/ control 

the DC voltage generated through the regulation of the field current of the alternator. This 

also prevents the reverse flow of current from battery to alternator during periods of non-

generation. 

This rectified and regulated DC power is used to operate the various electrical 

equipment and accessories inside the coach and to charge the batteries. 

 

 

 

 

 

 

 

This design of RRU was having its inherent limitations of poor voltage regulation which 

is ±4% and ±5% for 25 kW and 4.5 kW respectively. This also not have feature to charge 

VRLA (Valve regulated Lead Acid) batteries with current limit at constant voltage. Since 

the working of RRU is based on magnetic core saturation, the voltage and current ripple in 

the 110V DC output are varying substantially depending upon the type of load and speed 

which may affect performance and life of VRLA batteries. 
 

  Hence, it is felt necessary to go for an alternative better design having fast response, 

better regulation (within ± 2%) using fast switching devices with its control circuitry to 

achieve higher reliability and fail safe feature of the equipment. 

  

Figure 1:  25 kW RRU 

Figure 2:  Self Generating System 
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2.0 DEVELOPEMENT OF ERRU  

 

ü The objective of the development of IGBT based Electronic Rectifier cum Regulator 

(ERRU) was primarily to regulate the alternator generation at the desired setting 

considering the load condition and to maintain a constant charging current for the 

battery and to reduce voltage as well as current ripple. 

ü In addition, the system was intended to have fast response and fail safe protection. 

ü The ERRU also have some additional features, viz., Overload protection with fast 

corrective response, battery charging with current limit, battery charging voltage limit, 

data downloading on commercial USB pen drive etc. Most of these features are not 

available in the MA type design i.e. RRU. 

 

3.0 SALIANT FEATURES OF ERRU  

 

è High performance 16 bit or above microcontroller used to ensure real time response. 

è Use of intelligent control algorithm for improved performance. 

è Total CMOS (Complementary Metal Oxide Semiconductor) design for low power 

consumption and reliability. 

è Excellent DC voltage regulation of 1% against typically 7-10% with conventional 

system. 

è Reduction of the ripple content in the controlled DC output (less than 1% ripple 

content as compared to the 15% in conventional system). 

è Better current regulation and current ripple (less than 10% compared to typically 25% 

in conventional system). 

 

× Intelligent battery management algorithm with over current control to charge the 

battery at a constant voltage for additional life and health of the coach battery. 

× Reduction of Cut-in and MFO speed for better power management. 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 3:  Special Components of ERRU 
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4.0 RDSO SPECIFICATIONS FOR ERRU  
 

  Presently RDSO specification No. RDSO/PE/SPEC/AC/0013-2011 (REV-3) for 

Electronic Rectifier cum Regulator Unit (ERRU) for 25 kW & 4.5 kW Alternators fitted on 

AC & TL coaches issued in July, 2014 are effective.  

The brief on development in specification time-to-time is as given below: 
 

Sr. Date of Revision No. of Pages Version Reason for Revision 

1. April 2000 42 Rev.0 First issue 

2. Sept. 2002 36 Rev.0 with 

Amdt. 1&2 

Second issue 

3. July, 2008 41 Rev. 1 In view of standardization of ERRUs 

and to increase the reliability of the 

components. 

4. December, 2011 46 Rev. 2 Addition of standby circuit, series 

OVP & tests to improve reliability. 

5. July, 2014 37 Rev. 3 Modification for 2x650 Ah scheme 

and to increase the reliability of 

ERRU. 
 

5.0 TERMINOLOGY 

Alternator: An axle driven power generating machine mounted on the bogie of the coach 

driven through V-belt drive consisting of axle and alternator pulleys with V-belts. 

Power Circuit: ISO Packs/Power diode modules, heat sinks, other voltage and current 

sensing units, magnetic components, phase fuses, bus bars, capacitors etc. except Universal 

Voltage Control unit. 

Universal Voltage Controller (UVC): This is an electronic controller unit having micro-

processor/micro-controller/PWM controller which is common for all ratings i.e 25 kW& 4.5 

kW of alternators and respective ERRU having different power circuits. 

UVC is able to identify the rating of the alternator and automatically adjusts the setting 

parameters as prescribed according to the rating of the alternator 

CIP also have selection for 650Ah/1100 Ah battery through key pad. It has the rating 

corresponding to 25 kw alternator. 

Cut-In-Speed: The alternator speed in revolution per minute (rpm) at which the rectified 

output is110 volts at no load for 25 kW and 108 volts at no load for 4.5 kW alternators. 

Minimum Speed for Full Output (MFO):The minimum alternator speed in revolution per 

minute (rpm)at which it gives full rated output at 129 volts, 194 amps for 25 kW and128.5 

volts 35 amps for 4.5 kW alternators. 

No Load Current: No load current means zero load current. 

Base Load: 10 amps load current for 25 kW and 1 amp load current for 4.5kW. 

IGBT (Insulated Gate Bi-polar Transistor): A semiconductor device used for switching 

ON and OFF to control DC input signal to the field for regulating DC output. 

Hall Sensor: It is an electronic device to be used for sensing DC/AC current for giving 

input to control circuit. 

Coach Indication Panel (CIP):It is fitted in AC coach power panel. Its LCD display shows 

the set parameters and the recorded data. 
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6.0 GENERAL DESCRIPTION 

ERRU is mounted in under frame of coach and designed to work satisfactorily in 

temperature ranging from -5 degree to 55 degree C and 98% relative humidity. It is also 

designed to work in heavily dusty area, to withstand service vibrations and shunting shocks. 

 

 

 

 

 

 

 

 

 

 

 

 

The standard rating at the DC output terminals of the ERRU for different ratings of 

alternator are as under: 

 

(i) 25 kW 130V  193A 

(ii) 4.5 kW 128.5V 35A 

 

The alternators are driven through V-belt drive system consisting of alternator and 

axle deep groove pulleys fitted either on both ends of alternator shaft or at one end for AC 

and Conventional coaches respectively. 

 

The power transmission is through V-belts. Total 12 nos. (6 on each side) and 4 nos. 

(only one side) of C-122 size are provided on AC and TL alternators respectively. The 

speed of alternator varies from 0 to 2500 rpm. The coach wheel diameter is 915 mm when 

new and 813 mm when fully worn, new wheel dia shall be considered for making 

calculations of speed of the train in KMPH corresponding to cut-in speed and MFO speeds 

of alternator. 

 

The Overall Coach wiring will be like the following diagram 

 

 

  

Alternator

V

W

U

F+

F-

DC+

DC-

Battery

L
O
A
D

ERRU

25 kW 4.5 kW 

Figure 4:    External view of ERRU 
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6.1 Technical Details of 25 kW ERRU (AC Coaches) 

 

The cut-in speed and MFO of the alternator working in conjunction with ERRU 

shall be as low as possible. The cut-in speed and MFO shall be less than 400 and 800rpm 

respectively for AC coach Alternators. The regulator shall be capable of working at 

maximum speed of 2500 rpm. The ERRU shall meet the following requirements: 

 

6.2 Output Characteristics of 25 kW ERRU 

 

i. No load DC output voltage 135 V (Maximum) 

ii. DC output voltage setting* 128±0.5V, 97A at 1500 rpm 

iii. Voltage regulation ±2% of set voltage 

iv. Efficiency at full load at 1800 rpm 95% (minimum) 

v. Voltage ripple Within 2% 

vi. Load variation 10A to 193A 

vii. Speed variation 400 rpm to 2500 rpm 

viii. Voltage at 15% over load 120 V (minimum) at 222A 

ix. Current limiting* 230A (maximum) 

x. Battery charging current limits 

(max)* 

220 A for 1100 Ah/ 130 for 650 Ah 

battery. 

* It shall be possible to set these limits from UVC as well as CIP. 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

The DC output voltage at full load shall be suitable for setting from 120 V to 130V 

using external keyboard. Similarly, the current limiting setting of DC output current, battery 

charging limit shall also be possible to adjust within 20% of above values. 

 

6.3 Technical Details of 4.5 kW ERRU (TL Coaches) 
 

The cut-in speed and MFO shall not be higher than 350 and 600 rpm respectively for 

conventional TL coach alternators. The regulator shall be capable of working at maximum 

speed of 2500 rpm. The ERRU shall meet the following requirements: 

Figure 6:    Internal View of 25 kW ERRU (AC Coaches) 
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6.4 Output Characteristics of 4.5 kW ERRU 
 

i. No load DC output voltage 135 V (Maximum) 

ii. DC output voltage setting* 128.5 ±0.5V, 19A at 1500 rpm 

iii. Voltage regulation ±2% of set voltage 

iv. Efficiency at full load at 1800 rpm 95% (minimum) 

v. Voltage ripple Within 2% 

vi. Load variation 1 A to 37.5 A 

vii. Speed variation 350 rpm to 2500 rpm 

viii. Voltage at over load of 40 A 115 V (minimum) 

ix. Current limiting* 43 A (maximum) 

x. Battery charging current limits (max)* 24 A 

* It shall be possible to set these limits from UVC / Display unit 

 

The DC output voltage at 

full load shall be suitable for setting 

from 120 V to 130V. Similarly DC 

output current limit and battery 

charging current limit shall also be 

adjustable within 20% of above 

values.  

 

 

 

 

 

 

7.0 BLOCK DIAGRAM OF ALTERNATOR-ERRU SYSTEM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Micro Controller

Alternator

Field

Keyboard/ Display

IGBT Based field 
power switching 

module

DC/ DC Switching 
Power Supply

Coach Indication 
Panel

Analog Signal 
Conditioning

L 
O 
A 
D

Figure 8:  Block Diagram of Alternator-ERRU System 

Figure 7:   Internal View of 4.5 kW ERRU 

(TL Coaches) 
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8.0 ERRU CIRCUITS 

For easy understanding, the ERRU circuits may be divided into five parts: 

1. Power circuit 

2. Field circuit 

3. Voltage control circuit 

4. Current sensing circuit 

5. OVP circuit 

 

8.1 Power Circuit:   

ü 3 phase AC output supply from alternator is converted into DC voltage by power 

rectifier consists of Isopack power diodes. 

ü Filtered dc output current is sensed by load hall sensor and battery current is sensed by 

battery hall sensor. 

ü DC output voltage is available at DC+ and DC- terminals for roof load and B+ and 

DC-for battery charging. 

 

8.2 Field Circuit 

ü DC supply required for field excitation is drawn from alternator and rectified. 

ü Field supply is controlled by UVC unit. 

ü UVC controls the field current to maintain the set output voltage of alternator. 

ü The gate of the IGBT is controlled by microcontroller, which is programmed with all 

data as per the requirements of the specification. 

8.3  Voltage Control Circuit 

ü The circuit consists of SMPS unit, micro controller and PWM generator. 

ü If the voltage exceeds preset value, the micro controller gives signal to gate of IGBT. 

ü IGBT is fast switching device controls output voltage and maintain within limits. 

 

8.4  Current Sensing Circuit 

ü Whenever current exceeds preset value the microcontroller gives signal to gate of 

IGBT. 

ü IGBT controls output current and maintains within limits. 

ü Hall sensor used to sense the current flowing in the D.C. output of ERRU fed into 

main circuit to limit the output current and protect the equipment from over current. 

 

8.5  Over Voltage Protection Circuit 

ü It is provided to stop the generation in case of any fault of the components and cause 

over voltage. 

ü When over voltage exceeds 145 ± 1V OVP equipment disconnects the field circuit and 

stops the alternator generation. 
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9.0 COMPONENTS OF ERRU 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

UVC Unit  

Bleeder Resistor 

Capacitor 

Power Modules Hall sensor 

Line fuse 

OVP 

Standby Unit 

Figure 9:  Various Components of 25kW ERRU 

Figure 10:  Various Components of 25kW ERRU 

Bleeder Resistor 
Capacitor 

UVC Unit  ET 

Power 

Modules 

Hall sensor Line fuse OVP 

Standby Unit Starter Unit 
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9.1 Isopack Power Diodes 

Å These diode modules contain two diodes in a single pack and have a base plate. 

Å They can be mounted directly on the heat sinks needed no insulation in between. This 

results in effective heat transfer to the heat sink and thereby reducing temperature of the 

device.  

Å These isopack power diodes are used as three phase bridge rectifier. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Å Rating of diode modules are as:- 

Å D1-D6 (25 kW) Power Diode 350A/ 1200V 

Å D1-D6 (4.5kW) Power Diode 50A/1200V 
 

9.2 Universal Voltage Controller (UVC) 

Á The UVC of ERRU of different rating ie. 4.5 kW, and 25 kW are having common 

design to allow inter-changeability among the same make. 

Á Universal Voltage Controller (UVC) is equipped with minimum of 16 bit industrial 

microprocessorand PWM controller to meet the various functional requirements. 

Á Electronic controller unit having microcontroller can identify the rating of alternator 

and automatically adjust parameters. 

Á Every UVC has provision to ensure proper load sharing between two alternators 

provided on the same AC coach and the difference of load sharing shall not be more 

than 10 A enabling to achieve high reliability of alternators avoiding continuous 

overloading of one alternator. 

Á There is also a provision of communication between two ERRUs running in parallel. 

Å It can control the field current. 

Isopack Power Diodes  

Isopack Power Diodes  

25 kW 

4.5 kW 

Figure 11:  Isopack Power Diodes of 25kW & 4.5 kW ERRU 



10   CAMTECH/E/EP-03/2019-20/ERRU/1.0 

          Handbook on 25kW/4.5kW Electronic Rectifier cum  

September, 2019               Regulator Unit (ERRU) of SG TL AC Coaches 

 

 

 

 

 

 

 

 

 

 

 

 

Å UVC is equipped with inbuilt USB and PWM control ports. 

Å The PCB design of UVC is done only on single card to eliminate the interconnection 

between PCB and easy service on card replacement basis. 

Å Only sealed membrane key pads are used along with UVC for highest reliability. 

Å The discrete power supply for powering the UVC microprocessor/ micro controller 

is electrically isolated on both positive and negative sides from coach battery DC 

power. 

Å Following indications are available on UVC/ Display unit in case of 4.5 kW, 

whereas for 25 kW ERRU on UVC and CIP 

a)  Capacity of alternator 

b)  Healthiness of UVC 

c)  The failure of OVP in fail safe feature should be prompted with an indication 

on UVC & CIP display for user diagnostics. 

 

9.3 Starter Unit 

ü Switching device to provide the starting generation of the alternator. 

ü It cuts off the supply after about 50V generation and then the UVC unit or standby 

unit regulates the alternator output depending on the position of selector switch. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

25 kW 4.5 kW 

25 kW 

Figure 12:  Universal Voltage Controller (UVC)  of 25kW & 4.5 kW ERRU 

Figure 13:  Starter Unit 
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9.4 Over Voltage Protection(OVP) Unit 

 

× Static over voltage protection 

circuit is provided to stop the 

generation is case of any fault of 

the components and causing over 

generation. 

× As the voltage goes beyond the 

setting limit for more than 2 

seconds the OVP circuit 

immediately cuts off field current 

and stops the generation. 

× If the OVP trips under no load or 

sudden load throwing condition, 

then the OVP must trip and reset 

automatically within 2 seconds. If 

over voltage occurs again, then the 

OVP trips permanently. 

× The tripping voltage of the relay is set at 145 ± 1V for 25 kW/ 4.5 kW ERRUs.  

× The healthiness of OVP unit can be checked by pressing the test push button, amber 

test LED will turn off and OVP tripped indication LED will glow. 

 

 

9.5 Hall Effect Sensor 

ü The Hall sensor is a transformer 

operating with a balanced 

magnetic flux principle to 

measure DC - AC pulsating 

current with galvanic insulation 

between primary and secondary 

circuit.  

ü Hall effect sensors are used for 

sensing the output load current 

and battery charging current. The 

battery charging current is set to 

limit the charging current as per 

the battery capacity. 

ü These sensors are able to measure 

currents from 250 mA to 

approximately 1000A.  

 

 

 

25 kW 4.5 kW 

25 kW 4.5 kW 

Figure 14:  Over Voltage Protection Unit (OVP) 

Figure 15:  Half Effect Sensor of 25kW & 4.5 kW ERRU 
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9.6 Bleeder Resistor 

 

 These resistors are provided in capacitor filter circuit to discharge the capacitors 

when not in use.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9.7 ET (Excitation Transformer) 

× Excitation (Field) transformer is used for step down the alternator output voltage for 

field circuit. 

× Field transformer output voltage rectified by 1-phase bridge rectifier &rectified 

voltage controlled by switching device as per speed & load to maintain the D.C. 

output constant.   

 

 

 

  

25 kW 

4.5 kW 

Bleeder Resistors 

Figure 16:  Bleeder Resistor of 25kW & 4.5 kW ERRU 

Figure 17:  ET (Extension Transformer) 
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9.8 Standby Unit 

 

Standby Unit is provided in Electrical Rectifier-cum-Regulating Unit (ERRU) and 

RRU for 25 kW or 4.5 kW brushless alternators on self-generating air conditioning and 

conventional coaches for supplying essential passenger amenities. The standby regulator 

module is mounted inside the ERRUs/RRUs. 

 

 

 

 

 

 

 

 

 

 

Stand by circuit will be switched ON in case of failure of UVC, IGBT, field diode or 

ET inside the ERRU so that generation of power continues. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

25 kW 

4.5 kW 

Figure 18:  Standby Unit 

Figure 19:  Schematic diagram of ERRU with standby unit 

Alternator 

Diode rectifier 

Series 

OVP 

UVC 

Standby 

circuit module 

Excitation 

Transformer 

Toggle switch in 4.5 kW 

ERRU and changeover/ 

rotary switch for 25 kW 

ERRU in CIP. 

F+ F- 

F+ 

F- Field 

Capacitor 

DC+ 

DC- 
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The stand-by circuit is in operation when there is a failure in ERRU/ RRU and it 

stops generating the output. It is switched ON when there is generation failure in ERRU. 

After switching ON, it starts feeding current to alternator field +ve and –ve terminal as a 

result of which alternator starts generation and it control the output voltage at 120 V±3%. 

The stand-by circuit has been designed to monitor and thereby control the field current 

through the alternator field coil. 

 

   The standby regulator module is able to work without battery. The standby regulator 

module output is connected to change over switch and field terminal F-. 

 

The standby regulator module has DC+,DC-,F+,F-, two AC terminals only for 

functioning and control. 

  

The standby regulator module starts voltage drooping after 75 % loading for800 to 

2500 rpm range. 

 

9.8.1 Isolation/ Selection Switch 

 

There is an isolation/selection switch at DC terminals as per sketch shown above the 

following characteristics: - 

(i)  Toggle switch in 4.5 kW ERRU and change over rotary switch for 25 kW ERRU in 

CIP. 

(ii)  Single pole double throw switch 

(iii) Rating: 16 Amps. (minimum) 

(iv)  Location of switch: CIP Box for 25 kW ERRU & ERRU Box for 4.5 kW ERRU. 

 

In case of 25 kW ERRU, wires from output of UVC & Standby Unit to Rotary Switch 

run through 12-pin connector.  

 

9.8.2 Rating 

 

(i)  4.5 kW 

DC Output Voltage setting : 120V, 19 A at 1500 rpm 

Voltage regulation  : ± 3 % Volt of set voltage 

 

(ii) 25Kw 

DC Output Voltage setting : 120V, 97 A at 1500 rpm 

Voltage regulation  : ± 3 %Volt of set voltage 
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9.9 Power & Control Connectivity of Alternator With ERRU 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The ERRU has terminal board on the top of the ERRU box.  

 

 

 

 

 

 

 

 

 

 

 

 

  

25 kW 

4.5 kW 

U 

V 

W 

F- F+  

DC+ 

DC- 

From the Alternator, connect U, V, W and Field 

connections as F+ & F- 

Additional terminal connected to field signal 

routed vis CIP. This terminal gets alternators 

field control signal either from UVC or from the 

Manual Control circuit depending upon the 

changeover switch position on the CIP 

Coach Load DC+ & DC- 

Terminals 

Field Fuse 

 

Toggle switch for standby switch over 

OVP Reset Push Button 

Figure 20:  Power & Control Connectivity of Alternator with ERRU 

Figure 21:   
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10.0 DATA DOWNLOADING UNIT 

 

 

 

 

 

 

 

 

 

 

 

 

USB connector for data downloading    

 

 

 

Data downloading unit 

 

 

 

 

10.1 Data Downloading Process 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

First connect data loger to UVC box 

Press set PERA 

Press Enter 

Press Enter 

Data downloading start wait for several 

minutes (5-8) 

Figure 22:  Data Downloading Unit 

Figure 23:  Steps of Data Downloading 



CAMTECH/E/EP-03/2019-20/ERRU/1.0         17 

Handbook on 25kW/4.5kW Electronic Rectifier cum  

Regulator Unit (ERRU) of SG TL AC Coaches             September, 2019 

10.2 Data Uploading Process 

 

 

 

 

  

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

11. INSTRUCTIONS TO OPERATORS 

 

A display module is attached on the UVC box panel of the Electronic Rectifier cum 

Regulator Unit (ERRU) for setting the various parameters for its operation and for display 

of running parameters. The display module consists of a 16 X 2 dot matrix LCD display and 

a membrane keypad with seven function keys. In addition, 8 LED indications provide the 

online status of the system. 

 

11.1 LCD Module 
 

A 16 X 2 dot matrix alphanumeric LCD display is used for the display of alternator 

type, various setting parameters, running parameters, total travel time in hours-minute-

second format, total usage of battery during a complete journey, total distance travelled by 

the coach, cumulative Ampere hour of battery charging, as well as discharging and total DC 

power consumed in terms of KWHR and so on.  

 

  

Connect Data loger to 

computer USB port 

Open ERRU S/W for Uploading 

Press Uploading Data 

S/W want mode of communication 

given IT (USB, 1) after this press OK 

After press OK Data 

Uploading start 

Figure 24:  Steps of Data Uploading 

Figure 25:  LCD Module 



18   CAMTECH/E/EP-03/2019-20/ERRU/1.0 

          Handbook on 25kW/4.5kW Electronic Rectifier cum  

September, 2019               Regulator Unit (ERRU) of SG TL AC Coaches 

11.2 Keyboard Functions 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Keyboard consists of three function keys, one key for fault diagnosis and three other 

keys for parameter setting.  

 

 

 

 

 

 

 

è Live Data:  

Pressing this key displays the information of on line non-cumulative data. 

  

è Cumulative:  

Pressing this key displays the information of on line cumulative data. 

 

è Fault:  

FAULT key is used for examining faults.Pressing this key displays the 

information of the faults which have occurred in the system. 

 

è Set Data:  

Pressing this key displays the information of the setting parameters for the Electronic 

Regulator. Thiskey allows the user to set the limits of the different parameters for 

Electronic Regulator. 

The other three keys are UP, DN & ENTER are used for incrementing, 

decrementing of different parameter set limits and to store them in a nonvolatile 

memory.  

 

The above diagram shows the keyboard mounted on the front panel of the UVC box.  

Figure 26:   Keyboard mounted on the front panel of the UVC 

box 

UNIVERSAL VOLTAGE CONTROLLER 

HEALTH 

OV VOLT 

OV LOAD 

ALT FAIL 

BAT CHG 

BAT DIS 

BAT LOW 

ENTER 

ƸDN 

ƶUP 

FAULT CUMULATIVE 

SET DATA 

LIVE DATA 

FDC- 

FAIL 
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11.3 LED Nomenclature  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In addition to the LCD module 8 Light Emitting Diode (LED) indications have been 

provided on the keyboard / Display panel for on line display of the system status. These 8 

LED annunciations are provided to alert the user about the system status on line. A brief 

description for the LED definition are given below: 

è Health:  

This green LED gives the health of Universal Voltage Controller of the Electronic 

Regulator cum Rectifier Unit. It is OFF whenever there is any problem in the UVC. 

è OV Volt:  

As soon as the terminal voltage goes beyond 145 Volts by anyhow, this RED led gives 

an indication that over voltage occurred. Once this LED glows it will remain latched 

unless and until the system is reset.  

è Alt Fail:  

When the alternator is moving above 600 RPM, but the alternator generated voltage is 

less than 110 volts, in such a condition, it is assumed that the alternator has some 

problems and it is not able to generate the sufficient voltage. This condition is 

considered to be the failure of the alternator and the RED LED glows to indicate 

alternator failure.  

è Bat Dis:  

This red LED glows when the battery is in the discharging mode. Alternatively, it 

remains OFF during the charged condition of the battery. In addition, the normal 

display gets automatically changes in accordance of battery charging or discharging 

mode.  

è BatChg:  

This green LED glows only when the battery is in the charging mode. Alternatively, it 

remains OFF during the discharged condition of the battery. In addition, the normal 

display gets automatically changes in accordance of battery charging or discharging 

mode. 

UNIVERSAL VOLTAGE CONTROLLER 

HEALTH 

OV VOLT 

OV LOAD 

ALT FAIL 

BAT CHG 

BAT DIS 

BAT LOW 

ENTER 

ƸDN 

ƶUP 

FAULT CUMULATIVE 

SET DATA 

LIVE DATA 

FUSE FAIL 

Figure 27:  LED Nomenclature 
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è OV Load:   

Over load or short circuit condition is indicated by the OL/ SC FAULT LED.  
 

è Fuse Fail:   

If any one or both the main fuses in the U & V phase line fails due to any abnormal 

condition or the Field Fuse is blown off, the FUSE Fail Red LED glows to indicate 

the fuse failure. This though does not affect the performance of UVC; what for UVC 

health remains unchanged. 
 

è Bat Low:   

As soon as the terminal voltage goes below 102V, this RED LED glows to give an    

indication that battery voltage has dropped below 102V.  

 

11.4 Coach Indication Panel (CIP)  

The following keyboard is provided on CIP (Coach Indication Panel). 

 

 

 

 

 

 

 

 

 

 

The following section 

describes the usages of the 

different functional & parameter 

setting keys. 
 

1. LIVE DATA: Pressing this 

key displays the 

information of on line non-

cumulative data. 

2. CUMULATIVE: Pressing 

this key displays the 

information of on line 

cumulative data. 

3. FAULT: Pressing this key displays the information of the faults which have occurred 

in the system. 

4. SET DATA: Pressing this key displays the information of the setting parameters for 

the Electronic Regulator. 

5. ERRU-PP/ERRU-NPP: Press any one key to view the information of that particular 

ERRU.  

Functions and indications of other keys and LEDs are same as in the case of 

keyboard of UVC. 

COACH INDICATION PANEL     

ERRU- 

NPP 
ERRU- 
PP 

OV VOLT ALT FAIL BAT LOW BAT CHG OV LOAD FUSE FAIL BAT DIS HEALTH 

ENTER 

DN 

Ƹ 

ƶ 

UP 

FAULT 

CUMULATIVE SET DATA LIVE DATA 

Change Over Switch OVP Reset 

Figure 28:  Coach Indication Panel 
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12.0 COMPUTER INTERFACE  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12.1 Data Checking Process 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

13.0 DATA LOGGING THROUGH PEN DRIVE 

 

Data can be logged through USB port by using a commercially available pen drive. 

Step 1: Insert the pen drive in the USB port provided on UVC or CIP and wait for 

approximately 40 seconds after which the display on the LCD screen changes to 

“DOWNLOADING ERRU NPP DATA”. 

 Thereafter the display changes to “DOWNLOADING ERRU PP DATA”.  

Step2: After the downloading is over the display comes back to show the default screen. 

Plug out the Pen drive from the USB port. The entire operation does not require 

any command from the user in the form of key pressing to download the data. 

After Data Uploading Press Live Data/ Fault 

Press Live Data For Data Checking 

Press Fault for Fault Finding 

Figure 29:  Steps for Data Checking 
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Step3: Insert the pen drive in the USB slot of the Laptop/Desktop. Run the Software 

provided for the analysis of data. 

Step4:  The name of the file present on pen drive will be in the form of 

“serialnumber.EFD” where serial number specifies the serial number of the ERRU 

for which the data has been logged from CIP. Select the respective file through  the 

“open file” command on the software. After the selection of the file the data can be 

analyzed in Minute Format, Hourly Format, Overall Cumulative data analysis and 

Fault Analysis.  

 

Note:  It is possible for the person who is downloading data to download the data from all 

the CIP of all the coaches at one go. It is not required to save the file on 

laptop/desktop after downloading from each CIP. Data can be downloaded from all 

the CIPôs at one go and then pen drive can be inserted on the laptop/desktop and the 

corresponding file as per the serial number of ERRU can be analyzed. 

14.0 MAINTAINENCE (As per OEMs IC Electricals Manual) 

The ERRU is „maintenance free‟ equipment. However, a scheduled maintenance is 

suggested that involves visual check for mounting and external damages. 

  

Weekly Maintenance: 

· During maintenance, check the various fuses for two phases from alternator and the 

field fuse. 

· Check the power cable connections with load, battery as well as with the alternator 

on the control-wiring box of ERRU box. 

· Check the 12-core 1:1 cable continuity between ERRUs and CIP. 

Quarterly  Maintenance: 

· Check all the wirings inside the ERRU box once in three months of work. 

· Check the tightness of the various modules attached with the ERRU box.  

 

  



CAMTECH/E/EP-03/2019-20/ERRU/1.0         23 

Handbook on 25kW/4.5kW Electronic Rectifier cum  

Regulator Unit (ERRU) of SG TL AC Coaches             September, 2019 

15.0 TROUBLESHOOTING  

 

It is suggested that at the first intent to completely replace the UVC Module fitted 

inside the ERRU box to repair the ERRU fast for onsite repairing.  

The following table gives a brief description of probable problems with their remedy 

to solve the problems.  

S. 

NO  

Symptoms observed Probable defects in 

the system 

Remedy / Remarks 

1  The system not 

working. 

Power cable faulty  Check the continuity of power cables 

and replace if necessary.  

2  UVC not working. Power supply failure Connect the battery and check the 

faults on LCD  input at UVC box. 

3.  Alternator unable to 

generate power.  

Control wiring faulty Check the continuity of the control 

wiring from ERRU box to alternator.  

Main fuse failure  Check and replace (if blown) the ac 

phase fuses.  

Field fuse fail  Check and replace (if blown) the field 

fuse.  

4  Reduced alternator 

generation. 

Voltage setting 

changed.  

Check the actual set voltage using the 

keyboard in the SETTINGS menu.  

System in current 

control mode.  

Check the current limit settings (total 

& battery charging current limits) and 

the actual loads from the display to 

ensure whether the system is in current 

limiting mode.  

 

15.1 Problems Indicated By LEDs 

The problems appearing during the operation of the system are normally indicated by 

the LEDs, available on the display panel. The various problem that are indicated by the 

LED annunciation are the followings: 

 

ü Over voltage 

ü Over load / Short Circuit in the system 

ü Phase/Field fuse failure 

ü Alternator failure 

ü UVC health 
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15.2 Maintaining such problems are briefly described in the following section: 

 

Over Voltage:  

 The over voltage fault can be re-set by pressing the Over Voltage Reset Buttons on 

CIP for individual ERRUs (PP & NPP). 

Over Load / Short circuit:  

 It indicates that the system is getting overloaded. In such case to return to normal 

working condition, the load should be decreased otherwise the ERRU will continue running 

in reduced voltage regulation mode than its normal regulation voltage. 

Fuse Fail:  

 In case of Main Fuse (any of two) or Field Fuse failure the LCD of CIP and OVC 

(ERRU) gives the message. Replace the blown fuses. 

Alternator Failure:  

 In some cases of alternator failure (other than mechanical) the ERRU shows the fault 

message. Recharge the alternator or replace. 

UVC health: Replace UVC in case of this LED glows.  

 

 

16.0 PRECAUTIONS TO BE TAKEN DURING TESTING 

 

Following care should be taken while testing the ERRUs with alternator: 

 

16.1 Doôs  

V Connect all the terminals strictly as directed in the OEM‟s manual. 

V Connect battery before starting test and see the healthiness of UVC on keyboard 

display and LED. 

V Check the setting parameters before starting the test. The required parameters are 

loaded by default. If required these can be changed as desired within certain 

predefined limits. 

V Avoid running the ERRU at zero load. Please connect at least base load(10 ampsfor 

25 kW and 1 amp for 4.5kW)corresponding to ERRU capacity if testing without 

battery. 

V Vary the alternator RPM gradually from 0 RPM to 2500 RPM (as the train moves).  

 

16.2 Donôts  

U Do not touch the live parts inside the regulator while it is running. 

U No component of ERRU shall be taken out or fitted while ERRU-alternator is in testing 

either in coach or on test bed. 

U No fuse shall be brought out in the testing process. This might damage the IGBTs or 

other components. 
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17.0 DOôS AND DONôTS FOR 25 kW ERRU WITH STANDBY UNIT 

(Ref: RDSO letter no. EL/1.6.9.25 dated 13.05.2013) 

17.1 Doôs 

V Always connect same make of ERRU with same make of coach indication panel 

(CIP). 

V Keep rotary switch on CIP, in normal position i.e. both ERRU working. 

V In case ERRU-1 or ERRU-2 fails, change both rotary switch positions to standby 

mode or emergency mode i.e. both ERRU should work simultaneously in standby 

mode. This shall be done when train is stationary. 

V Check the status of ERRU before changing the switch position. If OVP is tripped, then 

reset it. 

V If ERRU is fitted first time in coach, CIP shall be reset and old data cleared. Ensure 

the correct parameter setting. 

V Use only correct rating of HRC fuse i.e. 6A, 10A, 16A & 160A. 

V While charging the coach battery through external charger, use the controlled supply 

with maximum output limited to 130 V. 

V After attention or replacement, check the connection polarity. Ensure correct setting 

through the display panel. 

V Use rotary switch or single-pole double-throw MCB only in non-generation / standstill 

condition of train. 

V Continuous operation/running of coach in standby mode should be avoided. In case, 

ERRU is working on standby mode, it should be rectified / replaced as soon as the 

coach reaches primary depot. 

 

17.2 Donôts 

U Do not connect / disconnect the field fuse of ERRU when alternator is running. 

U Do not change the position of rotary switch or single-pole double-throw MCB while 

alternators are running.(whether on dyna drive or on train). 

U Do not reset, if OVP is tripping repeatedly. 

U Do not by pass the OVP and fuse. 

U Do not disturb the setting of ERRUs. 

U Do not touch control/ IGBT with the naked hands. 

U Do not use standby mode while ERRU is working normal. 

U Do not use one ERRU on standby mode and another in normal mode. Both the ERRUs 

should be in same mode i.e. either normal or standby. 

U Do not test standby circuit without battery. 
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18.0 DOôS AND DONôTS FOR 4.5 kW ERRU WITH STANDBY UNIT 

(Ref: RDSO letter no. EL/1.6.9.25 dated 13.05.2013) 

 

18.1  Doôs 

V Separate connection shall be made for DC+,BC+, & DC-,BC- in case of 4.5 kW 

ERRU whereas, BC+ shall be used in case of 25 kW ERRU in power panel. 

V If ERRU is fitted first time in coach, display unit shall be reset and clear old date. 

V Use only correct rating of HRC fuse i.e. 6A, 10A & 32A. 

V Connect BC+ terminal to battery, directly in 4.5 kW ERRU. 

V While charging the coach battery with external charger, use controlled supply with 

maximum output limited to 130 v. 

V After attention or replacement, check the connection polarity 

V Use standby switch or, single-pole double-throw toggle only in non-generation / 

standstill condition of train. 

V Continuous operation/running of coach in standby mode should be avoided. In case, 

ERRU is working on standby mode, it should be rectified / replaced as soon as the 

coach reaches primary depot. 

 

18.2 Donôts 

 

U Do not connect / disconnect the field fuse of ERRU when alternator is running. 

U Do not connect /short DC+ and BC+ in 4.5 kW ERRU. 

U Do not reset, if OVP is tripping repeatedly. 

U Do not by pass the OVP and fuse. 

U Do not disturb the setting of ERRU. 

U Do not touch control/ IGBT with the naked hands. 

U Do not use standby switch or, single-pole double-throw toggle switch in generating 

/running condition of train. 

U Do not use standby mode while ERRU is working normal. 

U Do not test standby circuit without battery. 
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19.0 MAINTENANCE SCHEDULE FOR CMC OF ERRU FOR TL & AC COACHES 

(Ref: RDSO letter no. EL/1.6.9.25 dated 20.09.2017) 

 
19.1  4.5 month schedule (excluding IOH & POH) 

The contractor shall attend the ERRU units at the base station at every 4.5 months 

interval. Following are the works to be carried out during this maintenance schedule:  

1. Clean all dust by air blower from the ERRU units. 

2. Check that all safety and protection devices are in working condition and not in the 

bypassed condition. 

3. Check and tighten all the terminals in the ERRU with terminal Box connections. 

4. Check visually all the components/modules and ensure that there is no crack and 

smoke sign seen on any of the components/modules. If such sign is seen the reasons 

of the same is to be found out and rectified. 

5. Check the phase fuses and the field fuse of the ERRU Unit. If found faulty then 

replace. 

6. Check and clean all the components/modules and replace damaged 

components/modules as required. 

7. Check the position of gasket of main box. If damaged then shall be replaced. 

8. Check and tighten all the connections of Alternator also. 

9. Check and tighten ERRU units to the base of the coach and ensure that these are in 

good condition. 

10. Check the Insulation Resistance of ERRU. 

11. Check all the wiring connections in UVC box. 

12. Check the healthiness of UVC, OVP and CIP (in case of AC Coaches). 

13. Check the communication status of both ERRUs with CIP (in case of AC Coaches). 

14. Check circular male coupler of UVC. It must be connected properly & FRC 

connector of UVC must be properly inserted. 

15. Check that display Keyboard of CIP unit (for AC coaches) is intact. Check all the 

LED indication of CIP (for AC coaches). 

16. Check the functioning of OVP by test kit. 

17. Check for satisfactory Generation operation of ERRU (No load) by the Portable 

ERRU-Alt Test Equipment. 

18. Check for proper tightening of cover provided on ERRU units.  
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19.2 IOH schedule 

 

The contractor shall attend the ERRU units at the Workshop/depot. Following are 

the works to be carried out during this maintenance schedule:- 

 

In addition to the items to be checked during 4.5 month schedule, the following are 

to be done. 

1. All gaskets to be replaced except heat sink, this is only to be replaced if required, 

UVC and CIP to maintain ingress protection. 

2. Check the LED of all indications of UVC box Simulating the faults. Green LED 

shows the health of UVC. 

3. Check for satisfactory operation of ERRU by the dyna-drive in the electrical pit line. 

4. For 25 KW ERRU: - Run the plant for half an hour and check the current drawn by 

various equipment with the help of clamp tester. Normal current for various 

equipment and mode of operation are as under: 

a)  Half load (97 amps) 1500rpm-128±2% volts. 

b)  Full load (193 amps) 1500rpm-128±2% volts. 

5. Check for proper load sharing in both the ERRUs on dyna drive test bed of AC 

Coaches. Load difference must not be more than 10 amps. 

6. For 4.5 kW ERRU: - Check for satisfactory generation operation of ERRU on full 

load for 30 minute. 

7. Check the ET output voltage after applying voltage on input side with the help of 

auto transformer and applying load at the ET output windings. 

8. Check the Capacitance of the output filter capacitor. In case the capacitance value is 

not in the required range, replace the capacitor. 

9. Check for the proper tightness and value of the bleeder resistance. In case of being 

faulty, replace the same. 

 

19.3  POH schedule 

 

The contractor shall attend the ERRU units at the Workshop. Following are the 

items of work to be done during this maintenance schedule:- 

 

In addition to the item to be checked during 4.5 month schedule & IOH schedule, 

the following are to be done. 

1. Replace defective components/Modules of ERRU & CIP. 

2. Change the phase fuses and the field fuse of the ERRU Unit. 

3. Conduct the 600 Volts SMPS test for five minutes and DC isolation test on 

UVCPCB by the test set up in pit line, if failed then change the UVC card. 

4. Check the resistance between the terminals of IGBT. In case of IGBT being short or 

having low resistance value, replace the IGBT. 
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5. CIP unit for AC coaches:- 

Check for proper functioning of the key board cum display unit. Check the 

healthiness of MCB. If CIP not functioning properly, the CIP Card, rotary 

switch/toggle switch should be replaced as required. 

 

19.4  Breakdown Maintenance 

 

Any type of Breakdown shall be attended on site where ever possible & made fit by 

the contractor of ERRU units. In case of AC coaches including CIP (Display unit), it should 

be attended within 05 hour after breakdown information received from Railways. All the 

materials required for breakdown maintenance shall be provided by the contractor. In case 

of replacement of 25 kW ERRU, proper load sharing shall be ensured by manufacturer. 

 

19.5  Spare Parts for AC Coaches to be Kept at Depot/Workshop. 

 

These spares are required to be kept in store at depot/workshop for quick 

maintenance. The list for spares as under:- 

 

Sr.no Item Description  Quantity 

5.1 UVC Box  2 nos. 

5.2 CIP Box 2 nos. 

5.3 UVC Card 5% of the total 

population of the 

ERRU, with a 

condition that 

minimum 02 numbers. 

5.4 OVP Card 

5.5 CIP Card 

5.6 Power Diode Module 

5.7 ET 

5.8 Stand by Unit numbers 

5.9 BC & LC Current sensor 

5.10 Series OVP Unit 

5.11 Filter circuit 

5.12 Communication coupler fitted with 17 meter for NPP 

side& 14 meter for PP side 12 core wire fully 

assembled 

5.13 Field card/ Snubber card 

5.14 Field Diode 

5.15 Phase Fuse 

5.16 Field fuse 

5.17 Panel Mountable Fuse Holder 

5.18 UVC Keyboard 

5.19 IGBT 

5.20 Resister NIWW-R1 Module PHA 50 Watt. 1.5 K 

5.21 Resister NIWW-R2 Module PHA 50 Watt. 1.0 K 
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Sr.no Item Description  Quantity 

5.22 Resister NIWW-R3 Module l PHA 50 Watt. 500 Ohm 5% of the total 

population of the 

ERRU, with a 

condition that 

minimum 02 

numbers. 

5.23 CIP Keyboard 

5.24 CIP MCB 

5.25 4700 IJF/450V capacitor 

5.26 OVP Thyristor 

5.27 FRC Belts 

5.28 Gilard connecters(all sizes)1 Wago connector/any 

other reputed make 

 

19.6  Spare Parts of TL Coaches to be Kept at Depot/ Workshop. 

 

These spares are required to be kept at depot/workshop for quick maintenance. The 

list for spares as under:- 

 

Sr.no  Item Description  Quantity 

6.1  UVC Box  2 nos. 

6.2  UVC Card  2 nos. 

6.3  OVP Card  5% of the total 

population of the 

with a condition 

that minimum 02 

numbers. 

6.4  Power Diode Module  

6.5  ET ERRU,  

6.6  Stand By Unit  

6.7  BC & Load Current sensor  

6.8  Series OVP Unit  

6.9  Filter circuit 

6.10  Field Card/Snubber Card 

6.11  Field Diode 

6.12  Phase Fuse 

6.13  Field Fuse 5% of the total 

population of the 

with a condition 

that minimum 02 

numbers. 

6.14  Panel Mountable Fuse Holder 

6.15  UVC Keyboard 

6.16  IGBT 

6.17  Resister NIWW-R1 Module l PHA 50 Watt. 1.5 K 

6.18  Resister NIWW-R2 Module l PHA 50 Watt. 1.0 K 

6.19  Resister NIWW-R3 Module l PHA 50 Watt. 500 Ohm 

6.20  OVP Thyristor 

6.21  2500 IJF/450V capacitor 

6.22  FRC Belts 

6.23  Gilard connecters(all sizes) I Wago connector/any other 

reputed make 
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19.7  Plant and Machinery to be Kept at Workshop/Depot: 

 

Sr.no  Item Description  Rating  Qty 

7.1  Power Supply  150V- 1.5Amp 02 Nos 

7.2  H.V. tester  5kv 01 nos. 

7.3  Megger  500v/ 200MW 01 Nos. 

7.4 C.R.O 70MHZ 01 nos. 

7.5 Clamp-meter (AC/DC) 600A 01 nos. 

7.6 Multi-meter 600V 02 nos. 

7.7 Intelligent ERRU-Alt test unit -- 01 nos. 

7.8 600 V test setup -- 01 nos. 
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@ NOTE? 
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CAMTECH is continuing its efforts in the documentation and up-gradation of 

information on maintenance practices of electrical assets. Over the years a 

large number of publications on electrical assets have been prepared in the 

form of handbooks, pockets books, pamphlets & video films etc. These 

publications have been uploaded on the internet as well as rail net. 

 

For downloading these publications please do following: 

 

1.  On internet visit : www.rdso.indianrailways.gov.in 

Go to Directorates Ą CAMTECH ĄOther important links ĄPublications 

for downloadĄ Electrical Engineering 

 

2. On Railnet visit RDSO website at 10.100.2.19 

Go to Directorates Ą CAMTECH ĄPublications Ą Electrical 

Engineering 

 

For any further information regarding publications please contact: 

Director (Elect.) – 0751- 2470740 (O) BSNL, 9752447030 (CUG) 

 SSE/Electrical    - 9755549297 (CUG) 

 E-mail at direlcamtech@gmail.com 

 Fax to 0751- 2470841 

 Write at : Director (Electrical) 

Indian Railways 

Centre for Advanced Maintenance technology, 

In front of Hotel Adityaz, 

Airport Road, Maharajpur, 

Gwalior, Pin code – 474 005 
 

 

 

 

 
 

 

To upgrade maintenance technologies and methodologies and 

achieve improvement in productivity and performance of all 

Railway assets and manpower which inter-alia would cover 

reliability, availability, utilisation and efficiency. 

OUR OBJECTIVE 

http://www.rdso.indianrailways.gov.in/

