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Traction

Electric and Diesel traction constitute the principal mode 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
2009-10 - 49.5 36.6 13.9 - 36.7 63.1
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 - 49.4 36.6 14.0 - 36.1 63.9
@ Includes DHMU & DEMU        * revised

Percentage of Gross Tonne Kms. by types of traction
Year 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
2009-10 - 48.8 43.9 7.3 - 36.4 63.6
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 48.6 44.0 7.4 - 33.5 66.5
@ Includes DHMU & DEMU            * revised
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Electric Traction:

Vigilance Control Device & Emergency Stop Button:

In a bid to prevent train accidents due to lack in alertness of 
Loco Pilots, all the electric locomotives are now equipped with 
Vigilance Control Device (VCD) to enhance passengers safety by 
automatically stopping the train if a Loco Pilot doesn’t perform 
a regular task such as accelerating or braking for a stipulated 
period of time. In addition to VCD, an emergency stop button 
(BPEMS) is also now being provided on locomotives to enhance 
the safety during the event of obstruction on line, road vehicle 
on line at level crossing etc., when trains required to be stopped 
immediately, the train can be stopped by simply pressing a 
BPEMS button available on driving desk. The pressing of BPEMS 
button result into opening of main circuit breaker, lowering of 
pantograph automatically and application of emergency break.

Provision of OHE sensors on electric locomotives:

Over Head Equipment (OHE)sensing device is now being 
provided on all conventional electric locomotives which gives a 
visual indication in loco cab even in panto lower condition. In 
existing method Loco pilot has to raise pantograph and listen 
to spark sound carefully to check whether catenary voltage 
is available or not. Sometimes it takes multiple operation 
of pantograph and DJ which leads to run down of batteries 
and failure of the locomotive. Using this sensor, such types of 
incidences can be eliminated. 

Use of Thermo electric cooling module for improving 
loco electronics reliability:

Three phase electric locos are equipped with number of 
various types of sophisticated electronic cards. With increase of 
temperature, these cards sometimes start malfunctioning and 
results in loss of punctuality of trains. To overcome this situation, 
a thermo electric cooling module working in principle of peltier 
effect has been provided in 9 locos on trial basis. It is capable to 
reduce the temperature of electronics by 7 to 8 degree. These 
cooling modules are expected to improve the reliability of high 
horse power three phase locomotives considerably. 
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Distributed Power Wireless control system for electric 
locomotives:

Indian Railway is hauling about 1000 Million Tonnes per 
annum and major share (about 65%) is hauled by 5000/6000 
horse power freight electric locos. Now, all the major electrified 
routes are getting saturated with growth in both passenger and 
freight traffic and therefore, running of more freight trains with 
existing configuration (i.e. with hauling locos in front of the train) 
is not possible. In this scenario, need for running of longer and 
heavier freight trains was felt by IR and accordingly indigenous 
development of Distributed Power Wireless Control system 
(DPWCS) for electric locomotives was initiated. This system 
is capable of synchronized control of multiple locomotives in 
distributed manner along the length of train thereby allowing 
multiple choice of train configurations. This system has a huge 
potential for hauling of longer and heavier freight train as two or 
more locos attached in the train either next to leading loco or in 
the middle or rear of the train are wirelessly controlled by leading 
loco. This arrangement not only enhances the haulage capacity 
but also improves the acceleration and simultaneously results in 
increase of line capacity and reduction of coupler forces. Further, 
only one crew is required to be deployed in leading loco and rest 
are unmanned and wirelessly control by leading loco, therefore 
saving of manpower and operating costs. So for, 11 pairs i.e. 
22 electric locos are under extensive trials are being utilized on 
different routes over IR. 

Diesel Locos:

Indian Railways has a fleet of about 4,620 mainline BG 
diesel locos based in 42 Sheds. At present High Horse Power 
locomotives of latest generation with 4500 HP rating are being 
manufactured by DLW. The High Horse Power (HHP) loco has 
AC-AC transmission. 

Through indigenous efforts, the High Horse Power of (HHP) 
diesel loco has been increased from 4000 to 5500 HP. This will 
permit haulage of heavier loads at higher speeds. The first proto-
type 5500 HP loco has been manufactured by DLW.
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Other initiatives undertaken by IR to modernize its fleet 
of diesel locos include:

Locomotives have been steadily upgraded with various 
innovative measure like Microprocessor control, Roller suspension 
bearing, EFI, CRDI, Auxiliary Power Unit (APU), GOLD, Low idle 
features etc., to reduce Fuel Consumption rates, which reckoned 
over a period of time. 

(i) Electronic Fuel Injection (EFI) System: 

Proto-type system has been developed and field trials for 
more than one year have shown fuel savings of 4.1% over duty 
cycle.

(ii)  Common Rail Electronic Direct Injection fuel system 
(CRDI): 

RDSO has sanctioned work for development of Common Rail 
Electronic Direct Injection fuel system (CRDI) for the ALCO and 
EMD diesel engines. 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 generate noise. In 
addition the life of engine is increased due to controlled injection 
and combustion of fuel. Expected to result in fuel savings to the 
extent of 6% over duty cycle and emissions reductions by about 20-
30% are expected. Prototype system fitted on RDSO test bed and is 
under optimization.

Miller Cycle Turbocharger: RDSO has taken up a project to 
develop Miller Cycle Turbocharger for reduction of fuel consumption 
and emissions from diesel locomotives of Indian Railways. Use of 
Miller cycle turbocharger allows induction of high pressure cooled 
air into engine. Higher mass of air is inducted into the cylinder 
leading to more efficient combustion of fuel. Expected savings 
in fuel are about 1% over duty cycle with improved reliability of 
engine. Optimised camshaft design to suit Miller Cycle Turbocharger 
has been developed and under manufacture. Tender of one Miller 
Cycle Turbocharger has been opened and under finalization.

Auxiliary Power Unit (APU):

APU is a self - contained unit containing a small diesel engine 
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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. 

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 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. The 
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system also warns the crew of signals, stations and level crossing 
gates ahead. 

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 
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 
134th year and a UNESCO World Heritage Site. 

iii) Nilgiri Mountain Railway, now in its 106th year and a 
UNESCO World Heritage Site. 

iv) Kalka-Simla Railway (KSR) now in its 111th year and 
UNESCO World Heritage Site.

v) Neral-Matheran on Matheran Light Railway (MLR), now 
in its 107th year.

vi) Kangra Valley Railway (KVR), now in its 85th 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)

2011-12 2012-13 2011-12 2012-13

Electricity (Million KWH) 13,449.98 13,853.44 2,458.34 2,478.37

HSD Oil (Million litres) 2,705.08 2,699.62 40.21 46.72

Coal (Million tonnes) 0.001 0.001 0.001 0.001


