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ABSTRACT 

Operation of railway services has progressed a lot since the advent of the first locomotive. 

Railways are the most preferred mode of transport for more than 70% of the population. With 

changing times, railway operations and services have developed with better orientation towards 

customers. Management of railways, ticketing systems and availability of services are now 

developed to be stronger catering to the need of larger customers. 

The need of railways has become impervious with growing population and especially in a 

country such as India, expansion as well as improvement of railways is a necessity. In Indian 

context, the existent railway infrastructure seems to be lackadaisical with number of 

inadequacies in service and satisfaction. Even though technological advancements are integrated 

in the system, ICT (Information and Communications Technology) is to be utilized more 

pervasively. 
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INTRODUCTION 

Information and communication technology has had a central role in railways right from its 

inception. Since the beginning, telephone and communication lines were carried along railway 

routes, as communication was crucial in railway operations. Even in modern times, improvement 

of railway services and operations is difficult without integration of strong IT systems. Railway 

systems have improved in various fronts with extensive usage of ICT. Some of the most 

important advancements are in fields of Security, Operations, Customer Services and access to 

railway services. 

Security is paramount in railway operations; on it depends the lives of millions of commuters. 

There are examples of many tragic accidents of trains where thousands lost their lives, some of 

which happened because of communication lapse and technical glitches in the system. A secure 

network, aided by excellent communication systems, is indispensable to guarantee security in 

railway transportation. Utilization of high capacity digital technology with comprehensive set of 

functionalities has now become the heart of modern rail operations. New technologies such as 
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high bandwidth systems and IP based networks are being developed for strengthening safety and 

security features in railways. Voice data and train control messages are critical for strong 

security. IP and Ethernet technologies are bringing in new aspects of secured railway networks. 

These systems are the backbone of alarm systems, Video surveillance, and remote access 

monitoring and equipment telemetry. Advancement of ICT has developed the overall operations 

within railway management. Railway systems based on IP and MPLS Networks enables delivery 

of diverse modes of communication and traffic. Such system facilitates developed mode of 

operations within the system for better performance of railway traffic. The system can be 

integrated to improve various aspects such as site access control, Video surveillance, remote 

access monitoring and equipment telemetry and so on. Corporate LAN networks integrated with 

public address systems can be created using advanced ICT. RFID based freight consignment 

tracking can be implemented improving railway freight services. 

One of the most important contributions of ICT in railways is in the domain of customer service 

and access to information. Railway systems are integrated with efficient and real-time frontend 

IT platforms for improvised customer services. Modern railway systems have to deal with 

massive commuters and an increasing transportation of goods. Moreover, the need of better 

services has increased with the requirement of more pervasive railway services. Real time 

information system is a crucial aspect of customer service. Passenger inquiry about availability 

of trains, arrival and departure schedules at stations and status of booked tickets are some of the 

aspects that serves as parameters of customer satisfaction of railway services. In fact, they are the 

most important facets for access to railway service. For a huge and complicated railway network 

system such as India, efficient use of ICT can certainly make a difference. Passenger ticketing 

and inquiry systems are being developed to be highly service oriented to provide an ―ease of 

access‖ to customers. In present times, railway information systems are being integrated to 

mobile services. Adding to this, many web applications are being developed through which 

railway services can be accessed via mobile devices. 

Technology in Indian railway  

Information technology has served the human race in simplifying issues which had been day-to-

day irritants some time back. It has redefined the way individuals, family, society, business and 

government conducts itself by providing fast and accurate services, linked mobile 

communication, quick decision-making, optimum utilization of resources, value engineering and 
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value added services etc. As it made its beginning over Indian Railways, with the formation of 

CRIS in the year 1986, to develop and implement hardware and software to gain benefits of data 

engineering. It has made a perceptible change the way issues were addressed 25 years ago. Has it 

actually matched the expectation of a new generation who is looking for loyal and speedy service 

with accuracy and without any queue through internet? .   

IT projects which have been carried out and benefiting Indian Railways  

 

 Unreserved Ticketing System: UTS started with a launch of a pilot project in 2002 at 

Northern Railway and today implemented to handle almost 6000 locations and 90% 

of the total ticket sold every day. This has facilitated not only availability of ticket at 

all time replacing SPTM but also management of unreserved travel data. 

 Passenger Reservation System: Reserved travel by Indian Railways is facilitated by 

the Passenger Reservation System (PRS) making a commencement in the year 1988-

89. PRS provides reservation services to nearly   2.2 million passengers a day on 

over 2500 trains running throughout the country. The PRS Application CONCERT 

(Countrywide Network of Computerized Enhanced Reservation and Ticketing) is the 

world’s largest online reservation application, prepared and maintained by CRIS. 

There are 44- Quota, 8-trains, 9 – classes, 162-concession and 127-coaches that 

make the system very complex and makes CRIS proud of managing the system so 

effectively. 

 Control Office Automation: The train operation over Indian Railways is monitored 

and checked through a Control office located in each Division. The charting of train 

run was done by color pen and a scale with manual calculation of time, distance and 

other parameters. With automation implemented, the controller only feeds the 

timings of passing a station and charting is done automatically. All performance 

parameters involving punctuality, average speed, GTKM, NTKM and PKM etc. are 

worked out immediately. 

 Freight Operation Information System: The Indian Railways carry more than 1.1 

Billion metric tons of payload per year with nearly 5000 freight trains daily.  The 

Freight Operations Information System (FOIS) was the first project, which CRIS 

embarked upon. In fact the creation of CRIS is a by product of this effort in the mid 

eighties. FOIS began as an diligence to track and monitor the movement of wagons, 
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locomotives and unit trains. Now it is a complete management module for freight 

trains handling the billing and revenue collections as well. 

 Integrated Coaching Management System: There are about 50000 passenger coaches 

forming a train with assigned composition. ICMS had made this daily exercise very 

simple with all performance parameters related to coaching operation worked out 

quickly facilitating improvement strategy. 

 National Train Enquiry System: NTES are integrated with ICMS to interface with 

passenger to communicate him passenger related relevant information such as 

current running, schedule timings, departure and arrival etc. This served the 

passenger knowing the running of train online and can avoid wastage of time at the 

station waiting for train running late. 

 Crew Management System: The crew of the train consists of a Loco Pilot, Assistant 

Loco Pilot and Guard. Crew works a trains from station A to B and then works back 

the train involving interchange from one division/zone to another. CMS has 

facilitated complete data management on system from signing on to off and all 

information on click of the mouse. This involved huge networking of 10-15 crew 

lobbies in each Zonal Railways. 

 Software Aided Training School: No Information technology can work effectively 

unless the user is trained to keep up and use the assets. 

The Railway Sector in India provides a huge opportunity for manufacturing in India.  

Although Indian Companies are adopting more innovative approaches to meet the rising demand 

of the Rail Sector in India, Foreign Companies have a big role to play in the development of this 

sector bringing in technologies, experience and human capital. 

Different Railway Projects Under Development ( Projects ) :  

 Mass Transit Projects : Metro , Light Rail ETC 

 Freight Corridors : DFCC , Logistic Parks 

 Semi – High Speed Rail Project 

 High Speed Rail Projects : MAHSR  

 Modernization of Traditional Systems  

 Up Gradation of Existing Railway Tracks  

 Expansion of Network  
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 Railway Station Modernization  

Challenges faced during Technology Transfers:  

1. High Cost of Technology 

2. Reluctance by Overseas Companies to part with High Tech technology.  

3. Volumes are limited for Indian market for certain components / parts / services  

4. Unexpected Order Books by Rail Operators / Major Subcontractors  

5. High Investment needed for Expansion , Manufacturing of New Products 

6. Human Resources / Training Limitations  

7. Regulatory Requirements 

Railways an Economical Scenario 

Railway system is six times more energy efficient than the roads. It is an environment -friendly 

and economical. Despite all operational constraints, railways remained an energy efficient mode 

of transport, ideally suited for long distance travel. The railways had always been ecologically 

safe much less polluting atmosphere, compared to aircrafts and motor vehicles.  

Indian Railways: Present Perspective 

Indian Railways is the world's second-largest railway, with 6,853 stations, 63,028 kilometers of 

track, 37,840 passenger coaches and 222,147 freight cars. Annually it carries some 4.83 billion 

passengers and 492 million tons of freight. Of the 11 million passengers who climb aboard one 

of 8,520 trains each day, about 550,000 have reserved accommodations. Their journeys can start 

in any part of India and end in any other part, with travel times as long as 48 hours and distances 

up to several thousand kilometers. The challenge is to provide a reservation system that can 

support such a huge scale of operations — regardless of whether it's measured by kilometers, 

passenger numbers, routing complexity, or simply the sheer scale of India. The main challenges 

in front of the Indian railways are:  

 Provide a reservation system that efficiently serves more than half a million people each 

day 

 Ensure maximum uptime so reservation/ticketing/inquiry application is available 24 x 7 

 Create a Web site that can accommodate more than one million hits per day  

Traveling on High Technology Indian Railways is one of the most advanced ministries in India, 

with an innovative and extensive IT environment — and a leading-edge reservation system 
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powered by HP AlphaServer™ systems running the HP OpenVMS™ operating system and HP 

Reliable Transaction Router (RTR) middleware. Consider the scope of the operation.   

Good Technology means good service In 1986, the Ministry of Railways established the Centre 

for Railway Information Systems (CRIS) as an umbrella for all computer activities on Indian 

Railways. CRIS is responsible for designing, developing and implementing all major computer 

systems for the Railways. With its own R&D effort, CRIS has become a frontrunner in its field. 

One of CRIS's key technical achievements is a sophisticated reservation and ticketing application 

called Country-Wide Network for Enhanced Reservation and Ticketing (CONCERT), which 

runs on the OpenVMS AlphaServer platform. in one queue.  

Web Based Services www.indianrail.gov.in 

As more and more people turned to the Web to find information about various services, Indian 

Railways decided to provide information related to passenger reservations to the public over the 

Internet. In 2000, CRIS designed and implemented Indian Railways' own Web site, which 

receives a staggering 1.2 million hits per day. The site is hosted by CRIS and runs on the 

OpenVMS 

Reservation System for Indian Railways 

In 1985, CMC Software company (a subsidiary company of TATA Consultancy Services) 

developed IMPRESS, the railway reservation system based online transaction processing 

(OLTP), for the Indian Railways, which has been successfully operating it since 1987. Since 

then, however, the system has undergone a major change for networking all nodes in the railway 

network. The current software is CONCERT, implemented by the Centre for Railway 

Information Systems (CRIS). 

The impact of IMPRESS / CONCERT on the system's users as well as on the Indian Railways 

has been tremendous. The benefits include substantial savings in transportation costs and in 

reservation time, telescopic fare benefits for cluster journeys, reduced malpractice and, above all, 

a modern, efficient and convenient system. 

For the Railways, there is substantial reduction in cost per ticket issued, manpower savings (a 40 

per cent increase in transactions handled per day), savings in space required, less strenuous work, 

higher productivity and fewer errors in fare computation, concession calculations, etc. 

IMPRESS is being enhanced proactively, using state-of-the-art relational database management 

systems on open systems. The enhanced IMPRESS is built around an RDBMS core and supports 

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 6, Issue 4, April 2019

ISSN NO: 0975-6876

http://cikitusi.com/177



a full client-server architecture. It can also work on character-based terminals (used in the 

reservation and charting modules) in a host-based environment. 

The application has been designed as an open distribution system, so that the data and transaction 

volume can be segregated between multiple host sites. Networking is an inherent feature of the 

application. 

The IMPRESS software can support both graphic user interface (GUI) and character-based 

terminals, which act as front-ends installed at the booking counters to cater to passenger requests. 

This software conforms to open standards. Hence, it can be interfaced to other applications like 

airline reservation systems, hotel reservation systems, etc., which are also based on open 

standards. 

Unreserved Ticketing for Indian Railways 

Almost 14 million of the 15 million people whom the Railways transports every day travel on 

unreserved tickets. Handling them has been a huge problem. Centre for Railway Information 

Systems (CRIS) introduced UTS (Unreserved Ticketing System) as a pilot project at 23 stations 

around Delhi was taken in January 2002, and the inauguration of the same was done on August 

15, 2002." Today, this project is showing a lot of benefits, and has been extended to 588 stations 

as of March 31, 2006. Further, the Indian Railways plans to cover 943 more stations in 2006-07, 

and ensure that a total of 6,000 stations have UTS as of March 31, 2009. Unreserved tickets were 

earlier offered only two hours before the scheduled departure of trains. This not only caused 

inconvenience to passengers  (as they wait in long queues to purchase their tickets) but it also 

affected the IR adversely in terms of loss in revenues, cumbersome reporting and in poor demand 

analysis. While some of the trains ran overcrowded, the others went partially vacant. 

The implementation of UTS eliminated the earlier lapses in ticketing and helped the IR to 

substantially control overcrowding. The system comprised a network of terminals wherefrom the 

passengers could buy unreserved tickets for any journey 30 days in advance. 

The Unreserved Ticketing System allowed advance planning and rational analysis of passenger 

demands for unreserved coaches. It also helped the IR to effectively monitor sale of tickets on 

various trains and regulate the train capacities to the fluctuating demands of passengers. With an 

aggressive use of leading hardware, data management and network technology, IR could 

successfully address the needs of the passengers of unreserved trains 
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Conclusion 

The success of Indian railways is an important objective not only for the govt of India but also 

for the common man technology offers a unique opportunity to leapfrog the current state and 

move closer to best in class standards . However the nature of the technology and product 

development and the complexity of the selection process make it imperative to look for new 

frameworks for identifying the relevant players to supply the technology  

Conventionally the Indian railways has used the request for proposal process to procure 

technologies however this has some limitations that make it difficult to acquire modern 

technology  

 Not all technology is readily available 

 Some system may need to be tested 

 Commercial bids may not be an exact quote 

Alternate approach  

An alternate process that address the above issues begins with defining the scope ,after which a 

detailed pilot could be conducted and finally based on performance in the pilot the final contract 

would be awarded the contracting process is expected to be outcome based so Indian railways 

reaps the maximum benefit from the technology implementation  

External procurement should follow a three step process 

 DEFINING THE SCOPE 

 CONDUCT A PILOT 

 AWARD THE FINAL AUDIT 
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