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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
2007-08 - 51.6 36.5 13.5 - 38.1 61.9
2008-09 - 50.0 3 8 . 2 13.3 - 36.9 63.3
2009-10 - 50.0 38.4* 13.1* - 36.7* 63.1
2010-11 - 49.9 38.4 13.3 - 37.1 62.7
@ 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
2007-08 - 51.0 43.1 6.2 - 36.2 63.7
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 6.1 - 35.7 64.3
@ Includes   DHMU & DEMU
*   revised.
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Electric Traction:

Remote Monitoring and Diagnostic System:

Equipment for remote monitoring and diagnostics system for 
three phase electric locos has been  developed to  monitor  the 
health of the locomotive and the equipment also and transmits 
data on a website through GPS to increase loco utilization, 
reduce line failure and unwanted withdrawals of locos from 
traffic service.

Locotrol and wireless MU couplers:

Locotrol, based on radio communication, has been developed 
which not only controls the speed of the load smoothly, but also  
minimizes the problem of train parting and derailment as one crew  
in the leading loco can independently control all the locomotives 
deployed to haul loaded freight trains at critical steep gradient 
thus reducing the requirement of additional crew.

Regeneration of energy in locomotives in 3-phase MU 
consist:

The loco software has been modified in WAG-9 MU 
locomotive to regenerate about 23-24% of total energy consumed 
at the time of electrical braking.

Train Protection Warning System (TPWS):

Train Protection Warning System (TPWS) is being provided 
on electric locos on Delhi-Agra section of Northern/North 
Central Railway as a pilot project. TPWS senses the signal aspect 
through Ballises on track and applies service/emergency brakes 
to control and stop the train in signal overlap to avoid cases of 
Signal Passing at Danger (SPAD).
Provision of Vigilance Control Device (VCD) on electric 
locos:

VCD is being provided on electric locos to judge alertness 
of loco drivers every 60 seconds based on intermittent inputs 
through the device.
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Crew friendly cabs:

Ergonomically designed loco cabs are being provided on 
all conventional electric locomotives for Loco Pilots’ comfort to 
reduce driving fatigue etc.

Diesel Locos:

GOLD (Guidance Optimized Locomotive Driving):

Successful trials have been conducted for this GPS based 
driver guidance system to assist the loco pilot in optimizing fuel 
consumption. The system also warns the crew of signals, stations 
and level crossing gates ahead.

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.

Distributed Power:

Distributed Power system is being developed indigenously 
to optimize power distribution through radio coupling colour 
multiple engines are used in a long train formation. It also helps 
in lesser deployment of crew and minimizes turnaround.

Common Rail Direct Injection (CRDI):

CRDI is gradually introduced on diesel engines to provide 
accurate metering of fuel, complete combustion, reduction 
in emission and optimizing power output while reducing fuel 
consumption.

Alternative Fuel:

IR have carried out successful trials with substitution of high 
speed diesel with 10% bio diesel.  Two esterification plants for 
production of bio-diesel are being set up. IR have also carried 
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out successful trails with CNG substitution of High Speed Diesel 
on Diesel Electrical Multiple Units (DEMUs).

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.

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 
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of trains hauled by steam loco:

i) Fairy Queen service between Delhi Cantt. and  Alwar ( 
Guinness certified as the oldest (156 years) working steam 
locomotive).

ii) The Darjeeling Himalayan Railway (DHR) from New Jalpaiguri 
to Darjeeling, now in its 132nd year and a UNESCO World 
Heritage Site. 

iii) Mettupalayam-Udagamandalam on Nilgiri Mountain Railway, 
now in its 104th  year and a UNESCO World Heritage Site.

iv) Simla -Kanda Ghat on Kalka-Simla Railway (KSR) now in its 
109th year and UNESCO World Heritage Site.

v) Neral-Matheran on Matheran Light Railway (MLR), now in its 
105th year.

vi) Pathankot-Palampur on Kangra  Valley Railway(KVR), now in 
its 83rd 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. The Steam 
Traction Expertise and Maintenance (STEAM) Committee, set up  
to address comprehensively issues pertaining to regular steam 
operation, has submitted its recommendations to the Railway 
Board to plan the  Steam Revival.

Consumption of Fuel/Energy
Quantity Consumed

For Traction For other than traction
purposes (including

manufacturing units) 

2009-10 2010-11 2009-10 2010-11

Electricity
(Million KWH) 13087.31* 13621.15 2506.17 2483.96
HSD Oil
(Million litres) 2400.47* 2523.35 45.29* 44.02
Coal
(Million tonnes) 0.002 0.001 0.001 0.001
* revised


