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Traction

Indian Railways uses a mix of electric and diesel traction. 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
2008-09 - 50.0 38.2 13.3 - 36.9 63.3
2009-10 - 50.0 38.4 13.1 - 36.7 63.1
2010-11 - *49.0 38.4 13.3 - 37.1 62.7
2011-12 - 50.1 38.2 13.3 - 36.5 63.5
@ 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
2008-09 - 48.2 44.1 6.4 - 34.7 65.3
2009-10 - 49.2 44.9 6.2 - 36.4 63.6
2010-11 - 49.3 44.9 5.8* - 35.7 64.3
2011-12 - 49.6 44.6 5.8 - 34.4 65.6
@ Includes DHMU & DEMU
* revised.
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Electric Traction:
Development of 25 kv MU coupler for multiple 
operation of WAP-5 electric locos:

At present Indian Railways has only WAP-5 class of coaching 
electric locomotive having speed potential of 150 kmph & above. 
These locos are being utilized in many prestigious Rajdhani/
Shatabdi trains having less number of coaches. In view of the 
increasing traffic demands, these locos are required to be used in 
multiple unit operation, with lengthier coaching trains up to 24 
coaches and above. Multiple unit operation of WAP-5 locos is 
possible with one pantograph raised in either of loco to work up 
to 160 kmph and above.

Drop pit for replacement of motorized wheel set in electric 
locos:

During maintenance of electric locomotives need for 
replacement of motorized wheel-set often arises. At present the 
wheels are replaced after disconnecting necessary connections/
linkages between locomotive body & bogie and axle which 
also involves lifting of locomotive. The process involved is time 
consuming and also requires additional shop floor area for keeping 
locomotive body. With development of Drop pit arrangement 
for replacement of motorized wheel set it is possible to drop the 
concerned wheel-set without lifting of locomotive.

Provision of high capacity oil free compressors for 
locomotives:

Higher capacity oil free (non-lubricating) compressors are 
now being provided in different class of passenger locomotives. 
These compressors requiring less maintenance and are useful 
in hauling trains like Duranto having air springs and Control 
Discharge Toilet System (CDTS) requiring more compressed air.

Migration from GTO technology to IGBT technology:
The heart of the 3-phase locomotive is traction converter 

which is responsible for conversion of single phase AC drawn 
from OHE to 3-phase AC which drives the traction motor. In 
addition, the auxiliary converter feeds the power to auxiliary 
motors like traction motor blower, oil cooling blower, scavenge 
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blowers, coolant pump motor, etc. in the locomotive machine 
room. At present, switching device used in these converters is 
Gate Turn Off (GTO). Considering the obsolescence of the GTOs 
and inherent advantages of Insulated Gate Bipolar Transistor 
(IGBT), Indian Railways is migrating from GTO technology to 
IGBT technology retaining same transformer and traction motors 
which has superior switching speed which enables better control 
over the voltage and current waveform with higher operational 
temperatures, modular design thus better maintainability and 
better adhesion performance with single axle control.

Diesel Locos:

Indian Railways has a fleet of about 4493 mainline BG 
diesel locos based in 42 Sheds. At present High Horse Power 
locomotives of latest generation with 4000/4500 HP rating are 
being manufactured by DLW. The High Horse Power (HHP) 
loco as AC-AC transmission. Initially these locomotives were 
manufactured with Gate Tum Off Thyristor (GTO) technology. IR 
has now switched over to Insulated Gate Bipolar Transistor (IGBT) 
technology. Indian Railways has, therefore, joined the ranks of 
leading loco manufactures by incorporating this technology.

Through indigenous efforts, the Horse Power of (HHP) diesel 
locos has been increased from 4000 to 5500. This will permit 
haulage of heavier loads at higher speeds. The first proto-type 
5500 HP loco has manufactured and is under trial.

Other initiatives undertaken by IR to modernize its fleet of 
diesel locos include:

Fuel Saving and Environment friendly initiatives:

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

Common Rail Direct Injection (CRDI):
CRDI is gradually introduced on diesel engines to provide 

accurate metering of fuel, complete combustion, reduction 
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in emission and optimizing power output while reducing fuel 
consumption. Expected fuel saving 3.5%.

Electronic Fuel Injection (EFI):
The first ALCO diesel locomotive was retrofitted with EFI 

by DMW, Patiala to optimize fuel consumption and cut down 
emission; elimination of hot engine failures and better control 
and diagnostics, etc.
REMMLOT:

REMMLOT system enables remote monitoring of condition 
of diesel locomotives shut down locos when idle for a long time, 
etc. It also monitors lapses on the part of loco pilot, when he 
passes a signal at danger.
GOLD (Guidance Optimized Locomotive Driving):

This is a GPS based driver guidance system which assists the 
loco pilot in optimizing fuel consumption with an eye on terrain 



47

ahead. The 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) from New 

Jalpaiguri to Darjeeling, now in its 133rd year and a 
UNESCO World Heritage Site.

iii) Nilgiri Mountain Railway, now in its 105th year and a 
UNESCO World Heritage Site.

iv) Kalka-Simla Railway (KSR) now in its 110th year and 
UNESCO World Heritage Site.

v) Neral-Matheran on Matheran Light Railway (MLR), now 
in its 106th year.

vi) Kangra Valley Railway (KVR), now in its 84th 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)

2010-11 2011-12 2010-11 2011-12

Electricity (Million KWH) 13571.53* 14157.87 2483.96 2458.34

HSD Oil (Million litres) 2516.04* 2705.08 44.02 40.29

Coal (Million tonnes) 0.001 0.001 0.001 0.001

* revised




