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Indian Rly. – Life Line of Nation

 No. of trains operated-

• Passenger trains : 13,000(+) per day

• Freight trains : 9,200(+) per day 

 Freight carried : 1,106 mn tonne per annum
(1500 million tonne by 2019-20)

 Passenger carried : 22(+) mn per day

 Passenger-km : 1,150 bn (highest in world)
(Expected to be 3,300 billion per-km by 2030)

 Revenue(2016-2017) : Rs 1,653 billion or 
US $ 24.3 billion.
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IR - Network and Infrastructure

 Mixed Traffic (Passenger and Freight on same track)

 Route km : 67,368

 Track km  : 121,407

 Electrified route : 37% (25,367 km).
(Addition of 8000 km in next 4 years.)

 Predominantly broad gauge (1676 mm) : 92%

 No. of stations : 7,349

 Network Expansion by 2019 : 4,000 km

 Additional DFC Route : 3,300 km (2019-2020)
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4th Largest in the world 
after USA, China and Russia
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IR - Network Expansion
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Items 1950-51 2016-17 Increase

Total Track (Km) 77,609 1,21,407 56 %

Passenger-Km 
(In Billion)

66 1,150 1642 %

Freight Carried 
(Million Tonne)

73 1,106 1415 %
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IR - Network Usage Pattern

18 & 19 Sep'2018;  GICC-2018, Seoul/Korea 5

Route
% of Total 
Route KM

% of 
Total 

Traffic 
carried

Golden 
Quadrilateral 
& Diagonals

15 % 68 %

Other Routes 85 % 32 %

B. P. Awasthi; Amit Mehrotra
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Dedicated Freight Corridor (DFC) 

 2 corridors : Eastern & 
Western under construction 

 Eastern : 1,839 km

 Western : 1,499 km

 Target for commissioning : 
(2019-2020)

 Expected completion cost : 
US$ 14 billion 
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DFC Plan (Future)

 Feasibility study for 
additional four corridors:

1. North south corridor (Delhi-
Chennai) : 2,343 km

2. East West Corridor (Howrah-
Mumbai) : 2,328 km

3. East Coast Corridor 
(Kharagpur-Vijayawada) : 
1,123 km 

4. Southern Corridor (Chennai-
Goa) : 899 km

 1st three are in planning 
stage

 Exp. cost : US$ 32 billion 
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MUMBAI

DELHI

VASCO

CHENNAI

KOLKATA
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JHARSUGUDA
RAIPUR PADAPAHAR

Sanctione
d projects
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IR - Organisation (BIG)

 IR comprises of –
– 17 Zones, 

– 68 Divisions &

– 11 Production Units

– 9 Functional departments

 1.33 million employees 
(2nd largest employer of country)

 14 Public Sector Undertakings / SPV, etc under the 
umbrella of Ministry of Railways.

 JVs & SPVs with States being formed for network 
expansion catering to local needs
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IR - Assets

 Route : 67,368 km

 Track : 121,407 km

 Stations : 7,349

 Bridges : 144,698
– 680 Important bridges

– 11,915 Major Bridges

 Level (Grade) Crossings : 27,181

 Locomotives : 11,461

 Wagons : 277,987

 Passenger Coach(es) : 70,937
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IR - Assets

 Signaling Infrastructure : 

– Stations Panel Interlocking (no.) : 4,150 (+)

– Station Electronic Interlocking (no.) : 1,140 (+)

– Route Relay Interlocking (no.) : 281

 Telecommunication Infrastructure : 

– OFC Network : 51,000(+) km

– Circuits for PRS (no.) : 10,839

– FOIS Circuits (no.) : 2,210

– VHF Sets (no.) : 153,465 (appx.)

– CUG Mobile (no.)   : 225,000(+) (largest in world)
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IR - Asset Management

 IR Civil Engineering Portal

– Track Management System (TMS)

– Land Management System (LAMS)

– Bridge Management System (BMS)

 Signaling Management System (SMS)

 Traction Distribution Management System (TDMS)

 Loco Management System (LMS)

 Production Units and Workshops Applications

 Project Management & Information System (PMIS)
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IR – Process & Customer Mgmt.

 Processes IT / Web Enablement -
– IR-Project Sanctioning & Monitoring System (IRPSM)
– Rail Road Crossings System (RORACS)
– Private Sidings Approval & Monitoring (PSAMS)
– Freight Operation & Information System (FOIS)
– Control Office Application (COA)
– Integrated Coaching Management System (ICMS)
– Crew Management System (CMS)
– Railway Line Crossings Approval
– e-Procurement System (IR-EPS)

 IT/Web Enablement of Customer Interface 
– Passenger Reservation System (PRS)
– National Train Enquiry System (NTES)
– Freight Customers Interface
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IT Enablement– Ingredients/Challenges

 Single source of data/information (ne Truth) at all 
levels

 Machine networked enabling data acquisition

 Traceability of Inspections, work process & quality 
information

 Interactive role based dashboard

 Real time visibility and performance monitoring

 Management of CHANGE
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IR – Civil Engineering Portal
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Track : Conventional System

 Track Data kept in more then 100,000 Registers
spread all over country
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TMS : Transformation to IT Platform
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IR-LAMS (Land Asset Management System)

 Web based module for Land Management System 
involving GIS mapping. 
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IR-LAMS (Land Asset Management System)

 Land bank ( > 55,000 Land Plans) digitised and being
put on IT Application & GIS platform

 Satellite Imagery being used for mapping railway
land

 Leasing / licensing of land to be monitored

 Monetisation & Commercial exploitation
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IR-BMS (Bridge Management System)

 Data for 144,698 bridges is maintained in thousands 
of registers by 5000+ field engineers. 

 BMS is a web based IT platform for bridge inspection, 
maintenance, monitoring, etc.

 Availability of online various reports, drawings, 
registers, certificates etc. along with training.
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Bridge Inspection
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Finding Areas of concerns

In-accessible locations

Close look at bearings

Finding Areas of concerns
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IR-RORACS

 Web enabled application for approval of crossing of 
railway line and highways
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IR-Railway Line Crossing

 Web enabled application to facilitate crossing the 
utilities across the railway line
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IR-PSAMS

 Web enabled application for Private railway Siding’s 
Approval and Monitoring of construction
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IR-PSM

 Web enabled application for Project Sanctioning and 
financial & physical Monitoring.
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PMIS: Project Monitoring & Information System

 Line and Point Projects monitoring using TILOS

 Web-enabled IT- Application to manage the entire 
lifecycle of complex railway projects.
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Project Monitoring

 High Resolution Drone Imagery & Videos
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Drone Survey Date 3rd

April 2016
Drone Survey Date 27 
Feb 2016
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GIS Based Data Collection
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Route Mapping by UAS
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High Resolution Drone Video Sync with MAP
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Use of Photogrammetry (3D)
 Drone survey + Context Capture
 3D Interactive Models
 Precise measurement for better planning
 Yard Mapping
 Encroachment assessment
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Use of Photogrammetry (3D)

 Survey of difficult project locations

 Analysis of site details with DEM
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Insight on 
Existing 
Infrastructure, 
Slope, Geology, 
Rock , Water, 
Vegetation etc.
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Future Focus

 Revenue generating projects
– Dedicated Freight Corridors

– Large scale doubling

– Mine and port connectivity

 Terminals (passenger & freight) & logistic parks

 Projects for enhancing safety
– Track renewal – mechanized laying, inspection & maintenance

– Signalling – Train Protection Warning System/Train Collision Avoidance System

– Elimination of unmanned level crossings

– Access Control to improve safety

 Throughput Enhancement works

 Higher HP locos, higher axle loads, high capacity wagons, light weight 
coaches, train sets;

 Higher Speeds – Dedicated routes and on existing routes

 Integrated ICT Application & Monetisation of Footfalls
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Expected Outcomes

 Higher average speeds
 Network expansion

– 1700 km new line, 8100 km doubling
– Commissioning of Dedicated freight corridors – Eastern & Western 
– Redevelopment of stations to international standards

 Rolling Stock
– Operationalisation of train sets 
– Production of state of the art locos

 Safety
– Elimination of 5000 unmanned level crossings & 1200 manned level 

crossings
– Access control Fencing

 Electrification & carbon footprints
– Conversion of 10,000 kms of electrification; additional electrified 

double tracks
– 1000 MW of solar power generation
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Introduction of Higher Speeds

 High Speed Trains (Bullet Train)

– Mumbai to Ahmedabad  - 1st corridor to be 
implemented

– Speed : 300/350 km/h

– Cost: USD 15.4 bn

– Construction period 2017-2023

– Feasibility studies for 6 new HSR corridors

 Semi High Speed (160 kmph) –

– 9 corridors identified 

– Delhi- Agra (implemented), 

– Feasibility Studies for 8 in progress
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Station Redevelopment

 Developing over 400 stations to international 
standards with modern facilities  & passenger 
amenities on lines of PPP airports

 Land and space-rights of station buildings to be 
leveraged

 Multiple options – PPP, foreign railways, multilateral 
funding, etc.

 Over US$ 15bn investment expected in next four 
years
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Investment Plan
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SN. Item
5 years
USD bn

1.
Network Decongestion (including Dedicated Freight Corridor,
Doubling + electrification & traffic facilities)

33.22

2. Network Expansion (including electrification) 32.17

3. National Projects (North Eastern & Kashmir projects) 6.50

4.
Safety (Track renewal, bridge works, Road Over Bridge, Road 
Under Bridge and Signal &Telecom)

21.17

5. Information Technology / Research 0.83

6.
Rolling Stock (Locomotives, coaches, wagons – production & 
maintenance)

17.00

7. Passenger Amenities 2.08

8. High Speed Rail & Elevated corridor 10.83

9. Station redevelopment + logistic parks 16.67

10. Others 2.20

TOTAL 142.67
B. P. Awasthi; Amit Mehrotra
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