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Traction

Electric and Diesel traction constitute the principal modes of 
traction on IR. The share of traffic in terms of Train Kms. and 
GTKMs for passenger and freight services hauled under different 
traction types over the years is given in the following tables:

Percentage of Train Kms. by types of traction
Year Passenger Freight

Steam Diesel@ Electric Steam Diesel Electric
Loco EMU

1950-51 93 - 2 5 99 - 1
1960-61 91 - 2 7 94 5 1
1970-71 77 7 7 9 46 39 15
1980-81 49 25 14 12 18 62 20
1990-91 21.8 42.4 22.6 13.2 3 60.6 34.4
2000-01 - 56.2 31.2 12.7 - 43.5 56.5
2010-11 - 49.4 36.6 13.9 - 37.1 62.7
2011-12 - 49.6 36.4 14.0 - 36.5 63.5
2012-13 - 49.3 36.7 14.1 - 36.2 63.8
2013-14 - 49.2 37.0 13.9 - 35.9 64.1
@ Includes DHMU & DEMU

Percentage of Gross Tonne Kms. by types of traction
Passenger Freight

Steam Diesel@ Electric Steam Diesel Electric
Loco EMU

1950-51 92.4 - 2.8 4.8 98.3 - 1.7
1960-61 91.9 - 2.7 5.4 90.5 8.1 1.4
1970-71 74.1 10.7 8.2 7.0 32.2 47.7 20.1
1980-81 41.2 33.0 17.2 8.6 9.0 67.0 24.0
1990-91 15.1 47.1 29.5 8.3 0.8 57.8 41.4
2000-01 - 52.8 40.2 7.0 - 40.2 59.8
2010-11 - 48.8 44.0 7.2 - 35.7 64.3
2011-12 - 49.2 43.8 7.0 - 34.4 65.6
2012-13 - 48.7* 44.0 7.3* - 33.3* 64.7*
2013-14 - 48.7 43.9 7.3 - 36.6 65.4
@ Includes DHMU & DEMU. * revised
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Electric Traction:

Provision of Oil free Compressors in Electric Locomotives:

Eco-friendly oil free compressors in place of oil lubricated 
compressors are now being provided in electric locomotives. 
These compressors require less maintenance and are economical 
in terms of lower life cycle cost.

Increasing production of IGBT propulsion system based 
3-phase electric locos:

Considering the obsolescence of the Gate Turn Off (GTO) 
technology and inherent advantages of Insulated Gate Bipolar 
Transistor (IGBT) technology. Indian Railway has migrated 
from GTO technology to IGBT technology. Production of 
3-phase electric locomotives provided with IGBT based Traction 
Converters and Auxiliary Converters is being increasing rapidly. 
More than 150 electric locomotives based on IGBT propulsion 
system have been turned out from Chittaranjan Locomotive 
Works (CLW) so far.

Indigenisation of IGBT propulsion system:

Chittaranjan Locomotive Works (CLW) has manufactured 
6000 Horse Power 3-phase locomotive equipped with completely 
indigenous IGBT propulsion system, trials of which have been 
completed successfully and it is planned to induct more such 
locos in year 2014-15.

Development of Control Hardware and Software for VCU 
& TCN for 3-phase electric loco application:

In order to sustain the control system in a rolling stock during 
its lifetime, it becomes necessary to update the technology 
continuously and tackle the obsolescence and vendor 
dependence. This is not possible with the present proprietary 
control system used by Indian Railways. Hence, it was decided 
to standardize and develop indigenously appropriate hardware 
and software and software as per IEC-61375 TCN open standard 
for locomotives.



91

Control Hardware and Software for Vehicle Control Unit 
(VCU) & Train Communication Network (TCN) for Rolling 
Stock Application according to IEC-61375 standard has 
been successfully developed by Centre for Development of 
Advanced Computing (CDAC) in association with Chittaranjan 
Locomotive Works (CLW). This is under trial in one electric 
locomotive of IR.

High Reach pantograph:

High rise overhead lines are planned to be used in projects 
of Indian Railways including Dedicated Freight Corridor 
Corporation of India Limited (DFCCIL), RDSO has developed 
reliable and maintenance friendly state-of-art technology (air 
springs in lieu of mechanical coil spring) High Reach pantographs 
ensuring improved dynamic behavior during current collection 
at varying heights ranging from 4.58 metre to 7.6 metre under 
all weather conditions.

Diesel Locos:

Indian Railways has a fleet of about 4,958 mainline BG diesel 
locos based in 42 Sheds. There has been a constant improvement 
in the availability, reliability and fuel and lube efficiency of the fleet. 

Following initiatives have been taken by IR for enhancing 
the safety concerning to diesel locomotives:

Auxiliary Power Unit (APU): 

APU is a self-contained unit containing a small diesel engine 
coupled to a compressor and alternator for battery charging. It 
has its own set of controls, accessories and is integrated to the 
existing microprocessor control system of locomotive. In APU 
System, Main Engine shuts down and small 25 HP Engine starts 
and charges batteries and air brakes pipes, when loco idles for 
more than 10 minutes. The diesel engine of APU consumes only 
3 litres of diesel per hour in comparison to 25 litres by the main 
engine. Expected savings per loco fitted with APU is ` 20 lakhs/
year on account of saving in fuel oil only.
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REMMLOT:

Enables remote monitoring of Diesel Locomotives. It 
specifically enables analysis of lapses on part of the loco pilot, 
when he is reported to have passed a signal at danger. This will 
enable focused counseling and training of such crew, who are 
prone to unsafe working. REMMLOT also monitors condition of 
locomotive and makes preventive maintenance of locomotives. 
REMMLOT monitors shutting down of locomotives when idle for 
a long time and generates management information to ensure this. 
The above system is already running on about 749 locomotives.

Guidance for Optimized Locomotive Driving (GOLD):

This is a GPS based driver guidance system, which assists 
the loco pilot in optimizing fuel consumption with an eye on 
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terrain ahead. It advises the loco pilot to lower throttle if there is 
a down gradient ahead or to throttle up if there is a climb ahead. 
It also warns the crew of signals, stations and level crossing gates 
ahead. Successful trials have been conducted and this system 
will be proliferated on the locomotives.

Common Rail Direct Injection (CRDI):

Use of CRDI as fuel injection system leads to reduction in 
fuel consumption, reduction of emissions to very low levels and 
reduction of engine combustion generated noise. In addition 
the life of engine is increased due to controlled injection and 
combustion of fuel. Railway traction engine manufacturers like 
EMD, GETS, etc. also have ongoing advanced CRDI development 
programs for their railway traction engines. 

The performance envisaged with implementation of a CRDI 
system is reduction in fuel consumption by 4-6% over the duty 
cycle with added benefits of reduced key emissions.

Other important safety measures adopted in diesel 
locos are:

(i) Twin beam headlights for improving the visibility of the 
drivers during night time.

(ii) Flasher lights which get automatically switched on in 
case of train parting due to derailment or otherwise.

(iii) Air dryers for improved reliability of the braking system.

(iv) Event Recorder which log loco operational data during 
the run and also the response of loco pilots to them.

Disaster Management:

With the plan to run high speed passenger trains on the 
existing sections, there is a concurrent need of SPARTs (Self 
Propelled Accident Relief Train) with the same speed potential 
i.e. 200 kmph. Such technology is already available globally and 
it is planned to use the same for IR.
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The following developments are also in hand with regard 
to locomotives:

5500HP diesel locos: DLW has developed and manufactured 
a prototype of 5500 HP freight locomotive which is under CRS 
clearance. 9 more locos are proposed to be manufactured this 
year.

1600HP DEMU: First 3 phase AC-AC DEMU rake of 10 car 
manufactured in March, 2013, provided with emission compliant 
engines of EURO-II with improved and advanced passenger 
friendly features such as Stainless steel body coaches, improved 
design cushion seats, GPS based Passenger Information System 
(Digital display with Audio) etc.

Multi-Genset Locomotive: This locomotive has three small 
diesel engines in place of one large engine, saves around 17% 
fuel over conventional locomotives with significant reduction in 
emissions. Two locos manufactured and CRS clearance taken. 
10 more proposed this year. 

Loco With Hotel Load Capability: Prototype with 500 KVA 
hotel load manufactured and is in use in Lucknow-R Garibrath. 
Development of HHP locomotive with 1000 KVA hotel load capacity 
is in hand. These will cater to hotel requirements of a complete AC 
train of 22 coaches (like Rajdhani/Shatabdi trains). This helps in 
providing passenger coaches in place of generator cars. 

Twin Cab 4500 HP Diesel Locomotive WDG4D and 
WDP4D: Dual Cab 4500 HP locos have better visibility and 
improved safety. The WDG4D loco is under CRS clearance. All 
new locomotives will now have twin cabs. 

Steam Locomotives:

Steam locomotives are the icons of IR’s history. These gallant 
stalwarts of a bygone era are now part of IR’s glorious heritage. 
Considering their heritage value and attractiveness for the 



95

tourists, the following sections have been earmarked for running 
of trains hauled by steam loco:

i) Steam service between Delhi Cantt. and Alwar.

ii) The Darjeeling Himalayan Railway (DHR), now in its 
135th year and a UNESCO World Heritage Site. 

iii) Nilgiri Mountain Railway, now in its 107th year and a 
UNESCO World Heritage Site. 

iv) Kalka-Simla Railway (KSR) now in its 112th year and 
UNESCO World Heritage Site.

v) Neral-Matheran on Matheran Light Railway (MLR), now 
in its 108th year.

vi) Kangra Valley Railway (KVR), now in its 86th year. 

In addition, IR also runs, steam locomotives on special 
commemorative occasions. A number of steam locomotives 
have been preserved at the National Rail Museum, Regional Rail 
Museums and also given place of pride on pedestals of Zonal 
and Divisional Railway Headquarters and public places. 

Consumption of Fuel/Energy

Quantity Consumed

For Traction For other than traction 
purposes (including 
manufacturing units)

2012-13 2013-14 2012-13 2013-14

Electricity (Million KWH) 13,853.44 14,410.70 2,478.37 2,492.08

HSD Oil (Million litres) 2,699.62 2,780.90 46.72 58.33

Coal (Million tonnes) 0.001 0.001 0.001 0.001




