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1. 
An over view of Indian Railways
1.1
Indian Railways operate on continental and gigantic dimension with nearly:

· 64000 route kms

· 45000 Passenger Cars

· 8000 locomotives (Diesel + Electric)

· 2,25,000  Freight Cars

· 6850 block stations

· 1.5 million work forces 

· 1,20,000  bridges

· 16550  manned level crossings

· 21800 unmanned level crossings

· 97 loco sheds

· 50 workshops and production units

· 318 carriage wagon and coach maintenance depots

· Annual Budget of 12 Billion US Dollars 

1.2
Daily transport output (approximately) 

· 2 Million Train Kms

· 14 Million Passengers 

· 1.4 Million Tonnes freight loading

· 8700 Passenger trains run

· 5700 Freight trains run

Indian Railways virtually carry passenger volumes equivalent to the combined population of over 40 countries, everyday! Indian Railways’ trains cover the round – trip distance between earth and moon, four times a day !
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2. 
Problems experienced by Indian Railways on safety front: 


Like in most of the developing countries dependence of population on Railway transport as the favoured mode of movement is common to India also. While in developed countries like  North America, Europe,  Japan etc. sophisticated technological inputs have been given, the Railway networks in developing countries lack the capital inputs required for modernization of Rail net work. Need was, therefore, felt on Indian Railways to adopt integrated, cost effective and economic action plan to improve Rail safety standards. Towards this end Indian Railway Board commissioned the Railway Safety Review Committee to suggest specific action required to be taken by the different wings of Indian Railways. The Committee’s recommendations culminated in adopting a corporate safety action plan and for it’s implementation structural and qualitative changes were brought about in the safety management of Indian Railways. Besides the above organization which functions under the control of the Ministry of Railways; there exists a Commissioner of Railway Safety headed by Chief Commissioner of Railway Safety with Commissioners of Railway Safety reporting to him. The Safety Commissioner to maintain it’s independence, functions under the control of Ministry of Civil Aviation and enquires into cases of all serious accidents. Its permission is also needed for opening of new lines, introduction of new rolling stock etc. The Commissioner has quasi judicial powers and is manned by officers from Civil Engg. deptt. of Indian Railways. 

3. 
Old system of safety management on Indian Railways. 


Before the new system of safety management was adopted on IR, safety management was the responsibility of Safety Directorate of the Railway Board and Safety Cells headed by Chief Safety Officers on the Zonal Railways. The third tier of safety management comprised of Divisional Safety Officers. Officers for managing various posts in the three tier  hierarchy used to be drawn from the wings of  Railway Traffic  cadre.

The above hierarchy used to report to Member (Traffic)/ Railway Board. 

Besides the above organization which functions under the control of Ministry of Railways, there exists a Commission of Railway Safety headed by Chief Commissioner of Railway Safety with Commissioners of Railway Safety reporting to him. The safety Commissioner to maintain it’s independence, functions under the control of Ministry of Civil Aviation and enquires into cases of all serious accidents. Its permission is also needed for opening of new lines, introduction of new rolling stock etc. The post of  Commissioner has quasi judicial powers and is manned by officers from Civil Engg. deptt. of Indian Railways. 
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3. 
New Integrated System: 


Railway Safety Review Committee recommended that to improve safety on Indian Railways it is essential to broad base the structure of safety management and accordingly it was decided that besides the officers of Indian Railway Traffic Service, other officers in equal proportion will be drawn from the Indian Railway Service of Mechanical Engineers/ Electrical Engineers/Signal & Telecom. Engineers/Civil Engineers to man the various posts in the safety management. Additional members from different disciplines were added to the Board, Zonal and Divisional Safety Organizations.

 
It was decided that officers for the post of Commissioners of Railway Safety who work under the control of Ministry of Civil Aviation will now also  be drawn from Traffic, Mechanical, Electrical and  Signal wings besides the Civil Engineering officers who are manning these posts till date.


It was also decided that responsibility for safety management on Indian Railways will be shifted from Member (Traffic) to Chairman Railway Board. 

4. 
First experiment with New structure: 


North East Frontier Railway  which is the remotest and now also the one of the largest  (in terms of geographical expanse) was the first Zonal Railway to adopt the new system. Author of this paper who is a mechanical engineer received the opportunity of heading the safety organization on the Northeast Frontier Railway under the new scheme in June, 2003. Officers from Civil Engineering and Signal wing were also inducted at various levels besides retaining some of the portfolios with Traffic officers to help him. 


To improve Railway safety following documents provided the guiding principles:- 

1. 
Corporate Safety Action Plan (2003-13) 

2. 
Recommendations of Railway Safety Review Committee (2003)

3. 
Recommendations of High Level Committee’s report on Disaster Management on Indian Railways (2003) 

4. 
White paper on Railway Safety (2003) 


Based on the above documents, Safety Action Plans were prepared for various departments responsible for the management of fixed assets like track, signaling, bridges, tunnels, overhead electrical equipment and rolling stock comprising of passenger cars, freight cars, locomotives, cranes etc. Steps were also taken to strengthen Railway 
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communication back bone. Divisional safety action plans were also drawn to take into consideration the local needs of various territorial units.







e-version of  safety action and Disaster Management action plan were also prepared and displayed in the website of Zonal and Divisional headquarters for wider dissemination of information. 


Implementation of ACD an innovative technology pioneered by  Konkan Railway Corporation to prevent train collision was also taken on hand for implementation for the first time on the NFR Zone of Indian Railway. 

5.
Summary of measures taken :- 


Following is the summary of measures taken by various wings. Indian Parliament also appreciated the need for upgrading Railway’s safety infrastructure and a non-lapsable fund for 4 Billion US Dollar was created to meet the fund requirement for following targeted activities..  

5.1. 
Civil Engineering – 

5.1.1
Track Renewals (SRSF): Track due renewal as of 1.4.01

5.1.2
Mechanisation of track maintenance and relaying activity on BG routes only. 

5.1.3
Reliable Ultrasonic Rail detection SPURT Car. 

5.1.4
Technology to improve the quality of Alumino thermit welds to improve life of track.

5.1.5
Level Crossing- Manning provision of lifting barrier, standard road width, retro reflective boards.

5.1.6
Level Crossing-Replacement of LCs where TVU> 1.0 lac by ROBs/RUBs on cost sharing basis. 

5.1.7
Rehabilitation/Rebuilding of railway bridges (SRSF)

5.1.8
Bridge testing Laboratories as part of Bridge Management and Inspection system.

5.1.9
Mobile Bridge Inspection Units. 

5.1.10
In-situ-measurement of locked up thermal stress in rail (LWRs). Service to be obtained as a works contract.

5.1.11
Mobile mechanized units on all Group A routes. 

5.1.12
Track monitoring by state of the art track recording car.

5.1.13
Communication: Engg. control circuit between Field Supervisor & Div. Zonal HQ to Div. 

5.1.14
Bridge Management System, Pilot Projects which includes under water testing and NDT equipment. 

5.1.15
Research & development in Safety related issues of Bridges, LWR on bridges, Scour monitoring etc. 

5.1.16
Prevent rail grinding.

5.1.17
Lubrication of gauge face and friction modifier.  
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5.2. 
Mechanical Engineering: (Traction) 

5.2.1
Upgradation of electro-mechanical speed recorders in diesel locos to Micro processor based speed recorders with electronic memory. 

5.2.3
More prominent Xenon based flasher lights for diesel locos. 

5.2.4
High intensity Twin-beam headlights for diesel locos. 

5.2.5
Provision of air-dryers for compressed air system of diesel locos. 

5.2.6
Microprocessor based electronic speed recording system with resetting VCD, Event recorder and passenger alarm system for diesel locomotives.

5.2.7
Sealed bearing for loco axle.

5.2.8
Improvement in crew working conditions.

5.2.9
Crew friendly cab for Diesel locomotives./Upgradation of running rooms as per requirement/Upgradation of crew lobbies as per requirement.

5.2.10
Replacement of over aged Diesel locomotives.   

5.3 
Mechanical Engineering (Freight Car)

5.3.1
Replacement of under aged four wheeler tank wagons with Bogie tank wagon              

5.3.2
Replacement of over aged arising of  wagons. 

5.3.3
Introduction of Bogie Mounted brake system as per RSRC recommendation and retro fitment on existing Air Brake wagons. . 

5.3.4
Introduction of Self Steering Bogies as per RSRC recommendation – retro fitment on existing Air Brake wagons.  

5.3.5 
Provision of Hot Box detectors – on existing fleet of wagons . 

5.3.6 
Provision of Wheel Flat Detectors at various train examination points of IR for early detection of wheel flat cases for safety of track as well as rolling stock as per RSRC. 

5.3.7 
Additional funds for providing safety features for making existing brake vans Guard friendly. 

5.4
Mechanical Engineering (Passenger Cars)

5.4.1
Machinery: Plant:  tools and gadgets for personnel safety

5.4.2
Development of design of Crashworthy coaches and production thereof.

5.4.3
Central buffer coupler in place of screw coupling and retro-fitment into existing coaches with anti-climbing design

5.4.5
Provision of Emergency Exists in coaches

5.4.6
Fire detection system (For AC coaches)

5.4.7
High capacity buffer packs

5.4.8
Fire proofing of coaches

5.4.9
Replacement of over aged coaching stock
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5.5
Mechanical Engineering (Workshops)

5.5.1
Conversion of ICF coaches to ART/ARME vans. 

5.5.2
Replacement of tyred wheels by solid wheels.  

5.6
Electrical Engineering (Locomotive & Suburban transport) 

5.6.1 
Dynamic Braking Resistance.

5.6.2
Air Driers for electric locos.

5.6.3
Twin Beam headlights. 

5.6.4 
Microprocessor based Speed Recorders.

5.6.5
Automatic switching ON of Flasher lights. 

5.6.6
High prominence LED Flasher lights.

5.6.7
Crew friendly cab: of electric locos. 

5.6.8
OHE Inspection car replacement.

5.6.9
EMU AC/DC Motor coaches, replacement. 

5.6.10 
EMU  AC/DC Trailer coaches – replacement. 

5.6.11 
EMU Motor coaches BG AC – replacement.

5.6.12
EMU Trailer coaches BG AC – replacement. 

5.6.13
Vigilance Control Device & Emergency stop.

5.6.14 
Electrical safety works in Kolkata Metro Railway. 

5.6.15
Electric Loco Simulator.

5.6.16
Addl. Simulator for 5 nos. for Locos & 6 nos. for  EMUs. 

5.6.17
Bi-plate panel Brake systems (Air brake locos only) for ACDs/VCDs.

5.6.18
Event recorders on electric locos.

5.6.19
Breathalyser Machines.

5.6.20
Upgradation of running rooms. 

5.6.21
Upgradation of crew booking lobbies.

5.7
Signal Engineering:

5.7.1
Replacement of arrears of over aged signaling assets.

5.7.2
Track circuiting at stations.

5.7.3
Interlocking of LC gates. 

5.7.4
Provision of telephones at LC gates. 

5.7.5
TAWD at LC gates

5.7.6
ACD works

5.7.6
Other works: BPAC, Data loggers, IPS etc. 


5.7.7
TPWS works.


5.7.8
Misc. works: Block proving Axle counter, Second Distant Signals etc. 
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5.8
Telecommunication Engineering: 

5.8.1 
Provision of Mobile Train Radio Communication (MTRC) on A,B&C routes of Indian Railway 

5.8.2
Provision of Voice recorders in control office. 

5.9
Up gradation of Training Infrastructure and Disaster Management
5.9.1
Modernisation of Training Centres. 

5.9.2
Implementation of the recommendations of the Disaster Management Review Committee. 








 The other innovative steps taken under the new scheme are:- 

I. 
Enhancing powers of Railway Protection Force by passing a bill in parliament to this effect. 

II. 
Incorporating lessons on Railway safety particularly precautions to be taken by citizens at Rail-Road crossings in the Text books for school children. 

III. 
Chapters on Disaster Management have been included in the school curriculum. 

IV. 
MOUs have been signed with Private Hospitals, NGOs, Army & Air Force authorities to improve safety & Disaster Management related infrastructure.

V. 
Mutual assistance agreements are being signed with the major industries located along the Railway track alignment. 

VI
To control insurgency/sabotage related accidents joint control rooms manned by Railway and Govt. security agencies have been set up at vantage locations to pre-empt. & eliminate sabotage related accidents. These joint control units undertake track inspections by motor-trolley, exchange of intelligence inputs and prompt follow up action. 

VII
‘Quality Management System’ have been developed and implemented as per the ISO 9001 quality standards in all the Production Units, majority of the Workshops and some of the sheds/depots. All other important manufacturing /repair units have also been advised to develop and implement Quality Management Systems. Ultrasonic testing equipment is being used for detection of flows in the axles. 
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VIII
There has been progressive increase in the use of tie tamping and ballast cleaning machines for track maintenance. Also, sophisticated Track Recording Cars, Ultrasonic Flaw Detectors, Self propelled Ultrasonic Rail Testing Cars, Oscillograph Cars and Portable Accelerometers are being used progressively. 

IX. 
Intensive propelling of railway track is carried out at vulnerable locations during monsoon, summer and winter. 

X 
Interlocking of level crossing gates, provision of telephones at manned level crossings etc. are some of the other safety aids being installed on the Railway. 

XI 
Walkie-talkie sets have been provided to drivers and guards of all trains for faster communication. Guards and drivers are also being progressively provided with LED based electronic flashing lamps and hand signal lamps having better visibility than the conventional kerosene lit lamps.

XII
Performance of the staff connected with train operation is being constantly monitored and those found deficient are sent for crash training courses. Safety staff overdue for refresher course is not permitted on train duties.  

XIII
Periodical Safety Audit of different divisions by multi-disciplinary teams has been introduced. Inter Railway inspections and inspections by Railway Board teams have also been introduced. 

XIV. 
Drivers are given breathalyzer tests to check for alcohol consumption while signing on and surprise checks done to identify defaulters. 

XV 
Emphasis is given on surprise inspections and ambush checks. Night inspections are conducted regularly to eradicate adoption of short cut methods and those found  to be slack are taken up. 

XVI
Development of fire proof coaches is being done utilizing the latest technology available in respect of materials, fire proofing technique etc. 

XVII
With the revamping of Railway Recruitment Boards (RRBs), quality of staff being selected through RRBs has substantially improved. 

XVIII
Fire resistant PVC flooring, interior paneling, ceiling, upholstery etc. are being used in coaches. 

XIX 
Improvement in materials used in electrical fittings and fixtures such as MCB, light fittings, terminal boards, connectors etc. 
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XX 
Intensive publicity campaigns to prevent the traveling public from carriage of inflammable goods, precautions to be observed at level crossings and for spreading alertness from suspicious looking potentially unsafe objects.  

XXI
Emergency lights in passenger coaches. 

XXII 
Electrical illumination of all busy level crossings. 

XXIII 
Improvement in electrical fittings/wiring of SLR coaches to avoid electrical short circuits. 

With barely three years into the new integrated scheme for safety management the Northeast Frontier Railway has achieved incredible results at minimal additional cost but with far more improvement in productivity resulting in sharp improvement in operating ratio. Details are as under:- 


(A) GAUGEWISE ANALYSIS OF ACCIDENTS. 

	Gauge
	                                                   Year

	
	2000-01
	2001-02
	2002-03
	2003-04
	2004-05
	2004-05

(upto 31.07.04)
	2005-06

(upto

31.07.05)

	BG
	32
	26
	20
	15
	9
	6
	2

	MG
	41
	31
	18
	15
	3
	-
	5

	NG
	21
	1
	-
	-
	-
	-
	-

	Total 
	95
	58
	38
	30
	12
	6
	7



(B) CATEGORY WISE ANALYSIS OF ACCIDENTS

	Category
	                                                   Year

	
	2001-01
	2001-02
	2002-03
	2003-04
	2004-05
	2004-05

upto

31.07.04
	2005-06

 upto 

31.07.05

	Collision 
	2
	1
	2
	-
	-
	
	

	Derailment

a)At 

   Station 
	21
	15
	8
	5
	1
	1
	-

	b) Mid

    Sec.
	67
	38
	20
	19
	6
	3
	7

	L.xing

a)Manned


	-
	1
	1
	-
	-
	-
	-

	b) Un-

Manned 
	5
	2
	4
	6
	4
	2
	-

	Fire

In train 
	-
	-
	1
	-
	1
	-
	-

	Misc. 
	-1
	2
	-
	-
	-
	-
	

	TOTAL
	95
	58
	38
	30
	12
	6
	7


 

  (C) TRAIN WISE ANALYSIS OF ACCIDENT

	Type of train 
	                                                   Year

	
	2000-01
	2001-02
	2002-03
	2003-04
	2004-05
	2004-05

upto

(31.07.04)
	2004-05

(upto

31.07.05)

	Pass
	43
	17
	15
	12
	8
	4
	3

	Goods 
	52
	41
	23
	18
	4
	2
	4

	Total 
	95
	58
	38
	30
	12
	6
	7


                       (D) DIVISION WISE ANALYSIS OF ACCIDENTS

	Division  
	                                                   Year

	
	2000-01 
	2001-02 
	2002-03
	2003-04 
	2004-05 
	2004-05 
	2005-06

	KIR 
	38
	11
	6
	5
	3
	3
	-

	APDJ 
	17
	14
	3
	3
	3
	1
	-

	RNY 
	-
	-
	8
	1
	2
	-
	3

	LMG 
	38
	30
	18
	14
	2
	-
	3

	TSK
	2
	3
	3
	7
	2
	2
	1

	TOTAL
	95
	58
	38
	30
	12
	6
	7



Besides the following are the major achievement on NFR:- 

1. 
Nil death cases of  Railway passengers in any Rail accidents on NFR in over two years. 

2. 
Nil death of any person  in any Railway accidents in last seven months. 

3. 
Nil manned level crossings accidents in three years. 

4. 
Nil unmanned level crossing accidents in last seven months, 

5. 
Nil sabotage related accidents in last one year. 
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6. 
Nil train Fire cases in last 2 ½ years. 


The only problem areas which remain are the MG sections; which are planned for BG conversion and as such major capital inputs cannot be given. Once the BG conversion which is expected to be completed in next 5 years is over in the major sections even this weak area will also be eliminated. 









(L.C. Trivedi)







                   Chief Safety Officer 






                      The Northeast Frontier Railway







                       (Indian Railways) 

                                                                                         Phone- + 919435011711

(Author can be contacted at lctrivedi@rediffmail.com)
