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DEVELOPMENT OF THE CONTRIBUTION
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Future Trends in Signal & Telecom on N.W. Railway
INTRODUCTION:
         North Western Railway (NWR) was formed on 1st October 2002 carving out two divisions each from Northern and Western Railway to improve administrative and operational efficiency. In a total Route KM of 5575.475 of NWR, BG section is now covering 3232.805 km. Erstwhile Ajmer, Bikaner, Jaipur and Jodhpur divisions were MG predominant divisions. With more than 873 km of gauge conversion works in progress, NW Railway network is becoming an important BG route on Indian Railways (IR) for passenger as well as freight movements. 
	BG/Routes
	Kilometer
	MG/Routes
	Kilometer

	B
	844.060
	Q
	738.490

	
	
	R2
	107.43

	D
	408.476
	R-3
	227.720

	E
	1980.269
	S
	1269.030

	Total
	3232.805
	Total
	2342.670


After introduction of Double stack container services, portion of NW Railway is also identified as high density route (HDN-1 & HDN-3). Proposed dedicated freight corridor will also be passing through NWR network. National GDP growth projections have necessitated the initiation of long term measures to be taken on the Railway to create infrastructure for the speed potential up to 160 and 250 KMPH. Thus infrastructural inputs for up gradation of track structure, rolling stock and signalling system is inescapable.  

Signalling installations on NWR 
Presently on NWR only 37% stations are provided with standard-III interlocking with maximum speed of 110 KMPH. Signalling systems on the Railway are based on old and obsolete technologies. There are 36.6% and 33% Multiple Aspect Colour Light Signalling (MACLS) and Panel/Route Relay Interlocking (PI/RRI) installations respectively leaving primitive mechanical systems at remaining stations. There is no TMS/AWS/ACD working on NWR system.
	Division
	Std.III
	Std.II
	Std.I
	MNI
	MACLS
	PI/RRI
	AWS/TMS/ACD

	Ajmer(AII)
	74
	0
	28
	7
	67
	66
	Nil

	Bikaner(BKN)
	19
	0
	107
	0
	12
	6
	Nil

	Jaipur(JP)
	46
	17
	20
	20
	47
	48
	Nil

	Jodhpur(JU)
	19
	23
	70
	0
	42
	32
	Nil

	TOTAL
	158
	40
	225
	27
	168
	152
	Nil
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Track circuiting profile on NWR
Track circuit was the most important invention in signalling which is most simple and effective means to impart safety in train operations. Track circuiting in the station yards is an important component in fail safe design of signalling circuits for safety enhancement in train operations. On NWR only 32.2% of station yards are completely track circuited while 59.7% of stations are provided with FM to FM track circuiting. Thus a lot is yet to be achieved by the Railway on the matter. 

	Route
	Total Station
	Complete Yard
	FM-FM
	FM-BSL(ST)
	FM-BSL(T/O)
	Loop Line

	B
	96
	96
	96
	96
	96
	96

	D
	21
	15
	21
	15
	15
	16

	E
	155
	37
	137
	45
	33
	32

	MG
	187
	0
	20
	16
	7
	6

	Total
	459
	148
	274
	172
	151
	150

	%
	 
	32.24
	59.69
	37.47
	32.9
	32.68
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Communication Lines

On communication front, about 61% of Route-km (RKM), Railway communication is still dependent on over-aged & obsolete overhead lines with extremely poor efficiency figures. Optical fibre and quad cable are covering roughly 18% and 38% of RKM respectively. 

	 Division
	Overhead
	Quad
	OFC

	Ajmer
	664
	364
	364

	Bikaner
	1069
	499
	0

	Jaipur
	669
	484
	484

	Jodhpur
	849
	660
	104

	TOTAL
	3251
	2007
	952

	%
	61
	38
	18
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Weaknesses
Thus availability of weak infrastructure on NWR, train operations in the zone suffer from the following-

· Prone to human failures.

· Use of old/obsolete technology.

· Line capacity constraint.

· Over aged assets.

· Poor availability of power supply.

· Track side equipments limits the availability/reliability of systems

· Inadequate safety measures when compared with international standards.

· Wide use of discrete systems.

· Track side equipments is the hindrance to mechanized track maintenance

Mission 2015

Encouraged with consistent outstanding performance, Indian Railways have ambitious PLANS WITH mission objectives featuring-

1. Double rail transport capability

· Freight traffic from 670 to 1500 MT

· Passenger traffic from 6000 t0 10000Million passengers

2. Increased in average train speed

· Passenger trains 55 to 100 KMPH

· Freight trains 24 to 60 KMPH

3. Deliver world class service and amenities

4. Reduced unit cost

· Rs. 0.42 to Rs. O.30 per PKM

· Rs. 0.53  to Rs. 0.35 per NTKM

Corporate safety Plan
Railways Corporate Safety Plan (2003-2013) replacement of over-aged signalling assets is to be completed on priority. Also assets failures for signal, reduction from present level of 13.19 incidences per thousand, work load of Zonal Integrated Signal and Telecom Unit (ZISTU) to 7.19 by 31.3.2008 and 5.28 by 31.3.2013. For Tele communication, down time of 1% by 31.3.2008 and down time of 0.5% by 31.3.2013 is to be achieved.

Role of S&T & solutions
             To meet the mission and corporate objectives, keeping the future traffic growth in view, rising customer expectations and Railways determined vision to modernize, S&T systems on the Railway need up-gradation in a big way.  

                     Signal and Telecommunication wing have to play an important role to meet the challenges being faced by the Railway by gradual introduction of new technology and up-gradation of Railway systems to make train operations safer, smoother and faster. For speed potential up to 250 KMPH, keeping long term view all safety systems as per international standards are required to be in place on time. With the ever rising public expectations, there is definite need for introduction of standard safety systems on the Railway on planned basis.

To overcome existing operation constraints and to meet corporate goals, modern signalling systems have the solution for:-

(i) Safety enhancement in train operations

(ii) Line capacity enhancement

(iii) Efficient train control systems with real time monitoring 

The signalling systems basically prevent accidents at the stations, in the block sections and at level crossings. Statistics clearly indicates that with the introduction of signalling interlocking systems, accidents are minimal. Some cases of accidents in the stations and block sections have mainly occurred due to human errors in general. Therefore, introduction of modern signalling where human interface is almost eliminated can provide almost accident free train operations. In station yards panel/route relay/electronic interlocking, track circuits, colour light signals, Axle Counters, Integrated Power Supply systems, Data loggers and auxiliary warning systems (Automatic Train protective system) can contribute significantly to ensure safety at stations. For block section block instruments, continuous track circuiting, block proving by axle counters, automatic block signalling, auxiliary warning systems and Anti Collision Device (ACD) are mainly sub systems for block protection. Safety at level crossing gates is primarily achieved by provision of interlocking, telephones; train actuated warning devices, AWS and ACDs. It would be possible to reduce cases of collisions, signal passing at danger etc to a minimum by using the TPWS on all high-speed train routes. 

However adoption of ACD may take some time as same is yet to clear safety standards and prove its worthiness. Therefore if Railway operation are to be made efficient to fulfill Indian Railway’s vision, most modern Train Management system (TMS) with proven technology need to be adopted. TMS for Indian railway network may be chosen from the systems available word wide having the capacity to handle following in part or full depending on the requirements-

· Prevention of Signal passing at danger (SPAD)

· Automatic train protection against collisions.

· Protection against roll back of trains

· Speed control for temporary and permanent speed restrictions.

· Approach warning at LC for road users.

· Approach warning to Railway staff working at site.

· Cab signalling

· Centralized train monitoring/control

· Monitoring of integrity of train composition.

Thus European Railway Train Management System (ERTMS) or its subset is perhaps the best solution available on date and need to be considered for both B and D routes of NWR. ACD should be employed on E route so as to gain experience. Till ACD proves its worthiness same may continue on non important routes for its development and stabilization. Once fully developed, ACD will be an indigenously developed safety system available for commercial use and will be an asset for the IR.

Therefore, to achieve all above, following are considered essential for implementation on the Railway-

· Elimination of Mechanical signalling for all routes having speed potential of more than 50 KMPH

· Electronic interlocking

· Integrated power supply System with solar back up.

· Use of coded track circuits

· LED signals

· Redundancy for track occupancy proving devices for improved safety and reliability.

· Provision of OFC/Quad cable replacing overhead line

· Data loggers.

· Welded joints for Track Circuits

· Use of improved type connectors/ terminations

· Use of latest measuring aids and power operated tools for maintenance & project personnel.
· Training on Modern technology items

· Mobile Train Radio Communication on B-route.

· Double distant on B-route

· Automatic Control Charting

· TMS/AWS/ACD/Automatic Train Protection System

· Implementation of advanced Management Information system for S&T (However same is also applicable for all other departments).

                  To provide trouble free, fail-safe S&T systems with extremely high reliability and availability, creation of sound, robust and reliable OFC network on the Railway is a must. Thus all future signalling systems on NWR are likely to be based on communication based signalling with Electronic interlocking, IPS, LED Signals, Mobile Train Radio Communication, Train Protection and Warning Systems, Automatic Control Charting, Optical Fibre Cable based communication network, integration and networking of signal and passenger information systems through OFC. This integrated approach is likely to benefit rail users in a big way. Above systems are again likely to be implemented as discrete systems, it may be sufficient to cater railway’s needs for next 10-15 years only. Therefore for post 2020 era IR will have to be plan for complete elimination of track side equipments and installation of integrated Train Management system with proven technology.

Conclusion

The process of modernization of the Indian Railways, started long back on selective basis, is now irreversible. Therefore adoption of proven technologies for complete modernization in an integrated manner is the final call. Faced with tough challenges from all other modes of transport and rising public expectations for safe, improved, reliable and quality services, IR and hence NWR will be forced to adopt new technologies for efficiency and cost reduction. Signal and telecommunication Engineering offers the most competitive and techno economic solutions to enable Railways to provide user friendly, safe and faster services. An integrated approach will have to be adopted for introduction of communication based signalling and adoption of modern TMS. Time is definitely running out for IR and unless a right direction move is made, fulfilling of Railway’s vision and peoples aspirations will remain a mirage.
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