Rail Accidents due to Human Errors – Indian Railways Experience

From:

Amitabh

Director (Safety), 

Ministry of Railways, Govt. of India

1.0 INTRODUCTION

Safe transportation of passengers is the key business objective of any transportation system. Railways are recognized as the safest mode of mass transportation and Safety has been recognized as the key issue for the railways and one of its special attributes.  All business strategies emanate from this theme and strive to achieve Accident Free System.  Safety is, therefore, the key performance index which the top managements need to monitor and take preventive steps based on trends of accidents which are the manifestations of some of the unsafe practices on the system. 

Indian Railways operate on gigantic dimensions covering over 63,000 route kilometers with daily loading of 1.6 million tonnes of freight and daily transporting of 14 million passengers by logging more than 2 million train kilometers per day. Safety is of paramount importance to Indian railways. Highest priority is accorded to safety and the rail mode in India continues to be the safest means of transportation for public. No compromise is tolerated in Safety of Rail users and all levels of management keep reviewing the Safety performance from time to time. This paper discusses the safety performance of Indian Railways in brief, role of human element in railway accidents and various initiatives taken by the Indian Railways to help bring down accidents due to human error.    

2.0
SAFETY & RELIABILITY RELATIONSHIP


Safety and Reliability of assets are closely linked with each other. Deterioration in the safety performance is preceded by the increase in the number of failures.  Overlooking these warning signals can be disastrous as each of these is an accident waiting to happen.   

Although no technology is fail-proof, an error rate, howsoever small, being inherent in any man-machine system, reliability of the equipment is the most important factor in the efficiency and safety of a transport system. Objective of the various research organizations is to develop equipment and systems which have near zero level of failure rate.  Side by side with the induction of advanced technology, it is imperative that the same is maintained properly and replacements, renewals made as and when needed.  If the accidents have to be minimized, it is imperative that the equipment in use is always kept in fine fettle.

Indian Railways have laid special emphasis in improving health of the infrastructure and rolling stock resulting in better reliability over the years as can be seen from the table 2.0 which has paved the path for safer system.   

	Table No. 2.0

EQUIPMENT FAILURE ON INDIAN RAILWAYS

	YEAR
	RAIL
	Diesel Locomotives
	Electric Locomotives
	Wagons
	Poor Brake Power
	Train Parting
	Coaches

Detachments
	OHE
	Signals

	91-92
	7129
	13609
	8112
	92798
	3449
	2142
	573
	1093
	236289

	92-93
	6590
	12753
	7957
	60983
	4671
	1989
	579
	  778
	206608

	93-94
	4184
	11822
	7047
	71549
	3314
	1749
	602
	  655
	198445

	94-95
	2980
	10220
	6219
	58415
	3188
	1583
	604
	  382
	161395

	95-96
	2810
	8474
	5891
	44242
	3458
	1423
	432
	  256
	139730

	96-97
	2965
	7625
	4956
	37150
	3140
	1313
	361
	  169
	125259

	97-98
	2672
	7077
	4686
	23490
	2367
	1172
	250
	  163
	111014

	98-99
	3852
	6347
	4035
	17631
	1428
	1135
	200
	  144
	100554

	99-00
	8416
	5703
	3806
	13529
	  868
	1034
	169
	  166
	118397

	00-01
	10660
	5389
	3685
	8782
	  474
	1081
	230
	  503
	132735

	01-02
	10678
	4808
	3211
	7209
	  259
	1013
	194
	  309
	121242

	02-03
	10374
	4416
	2976
	5796
	164
	826
	148
	651
	110640

	03-04
	8613
	4301
	2929
	4586
	60
	688
	156
	475
	117240


3.0
Safety on Indian Railways – An Overview

3.1
Corporate Safety Plan


With view to accelerating the pace of the safety drive Indian Railways formulated a 10-year Corporate Safety Plan, which was presented to the National Parliament in August, 2003.  This plan envisages achieving following broad objectives:-

a) To achieve reduction in rate of accidents per million train kilometers from the present level of 0.44 to 0.17 by the year 2013

b) Implement measures to reduce chances of passenger fatalities substantially in consequential train accidents by 2013.

c) Focus on development of manpower through major improvements in working environment and training to reduce the accidents attributable to human failure by 40% by 2013.

d) Achieve safety culture on all fronts including maintenance depots, worksites, stations, controls etc. 

e) Progressively achieve an environment of "Fail-proof" from the present "Fail-safe" system of asset failures by upgrading the systems by 2013

f) Prioritization of safety related projects

g) Implementation of accepted recommendations of Railway Safety Review Committee 1998 at an accelerated pace.  

To ensure that financial constraints do not inhibit the implementation of the Plan, fund requirement for the Safety enhancement works, as outlined in the Plan, has been identified as Rs.318 billion including Rs.170 billion Special Railway Safety Fund already committed.

Corporate Safety Plan envisages reduction of accidents on Indian Railways by the year 2012-13 substantially.  Collisions are targeted to be completely eliminated.  Derailments will come down by 60% and Fire accidents by 80%. It has not been possible to project assured improvement in level crossing accidents as there is no control over the circumstances that lead to such accidents.

3.2
As result of regular review and initiatives undertaken Safety on IR has improved considerably by way of continuous reduction in train accidents as can be seen from graphs 3.2.1 & 3.2..2:



: 
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3.3
While there has been a gradual decline in number of accidents, what is creditable is the fact that the Indian railways have improved on all the productivity indices over the years as is evident from the graph 3.3.
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3.4
During the last decade (1993-94 to 2003-04) derailments were a major contributor (71%) in the total tally.  These were followed by level crossing accidents (20%).  Collisions and 'fire in trains' accounted for 6% and 2% respectively
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3.5
Looking at different categories of accidents in graph No. 3.4 , derailments which form bulk of them, have come down from 1066 per year in the sixties to 202 in 2003-04, collisions which are the most serious type have come down from 83 per year in the sixties to 9 in 2003-04. Fires in trains have also registered substantial decline from 104 to 14 per year in this period. Level crossing accidents have not shown much improvement. Railways have no control over the road users whose failures lead to almost all such accidents. Also, there has been phenomenal growth in the number of road vehicles in this period.   

[image: image4.emf]3.5 Type wise Accidents on IR since 1960 to 2004
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3.6
Collisions are the most dreaded accidents for any railwayman.  On Indian Railways collisions accounted for 6% of the accidents of which only 4% involved passenger carrying trains, but these resulted in 32% of the total casualties.   Accidents at level crossings accounting for 20% of the total accidents on IR were responsible for 48% deaths.  Derailments though constituted bulk (71%) of the train accidents, these accounted for 17% of the casualties. 
[image: image5]
4.0
Human Element in Train Accidents


In the last 10 years (1994-2004) on Indian Railways, 62% of the accidents have been caused due to failure of Railway staff, 22% have been caused due to failure of other than Railway staff, failure of equipment has contributed 8%, sabotage has contributed 3% and balance 5 % have been contributed by miscellaneous reasons.  From the break-up, it is more than evident that human error from Railway Staff has been the major factor in causing the accidents on Indian Railways.  


Higher incidence of human failures surface as technical safeguards and backups do not always replace the human effort.  Though an accident occurs only when both fail but it usually gets logged as ‘human error’ with a tendency of glossing over technical failure. Under optimum field conditions and with the best of intentions, a human being is likely to commit a mistake from time to time. This is the reason why operating rules included many redundancies in safety procedures and operating practices involve number of checks and balances.  More and more automation is resorted to prevent human errors.

Manpower is the most valuable asset on Indian Railways which is highly labour intensive with a work force of nearly 1.4 million. It is a challenge to create and maintain high motivation level and stress free environment for this large workforce encompassing several categories of staff. Skills of manpower suiting varied job requirements are suitably developed requiring adequate attention in training institutions. 

On Indian Railways, while frontline staff is properly trained and their working closely monitored, staff involved in maintenance activities has also been on sharp focus since they also have important role to play in preventing accidents. To enhance the quality of human resources multi prompt strategy has been adopted on Indian Railways success of which can be gauged from the graph 4.0 indicating declining trend in accidents due to failure of Railway staff from about 70% in 1994-95 to about 62% in 2000-01 to less than 50% in 2003-04.




4.1
Over the years Indian Railways have taken several under enumerated initiatives to bring down accidents due to human error: 

4.1.1
Recruitment

· Focus on proper aptitude at the time of selection.

· Review of minimum qualifications for different categories of staff taking into account required knowledge, skills and availability of trained manpower. 

· Raising of job eligibility standards.

· Review of recruitment rules for officers and staff for multi skill jobs. 

· Option to seek voluntary retirement to track gangmen and loco drivers beyond the age of 50 and upto 57 years with option for appointment to one of their wards.  

· Computerized test program for determining the physical attributes such as alertness, reaction time, stamina and ability to withstand frequent changes. 

· Computer based psychological test for operating staff. 

4.1.2
Training

·  Modernisation and Upgradation of Training Centers. 

· Competency based training to Maintenance Staff. 

· Introduction of interactive training with personnel computers on the lines of modern training methods. 

· Central Training Cell of multidisciplinary team responsible for designing training courses and preparing quality-training material. 

· Selection of trainers based on appropriate aptitude and skill.

· Greater emphasis on practical training to the Drivers and Assistant Drivers. 

· More Financial Powers to field units to make liberal and extensive use of outside training facilities in IT and Technology areas.  

· Refresher Course for each category to be based on case study of accidents due to human failure of that category of staff. 

· Training Modules to stress on ‘know-why’ and ‘show-how’ rather than ‘know- how’.  

· Training at the work spot via rail net. 

4.1.3
Examination System – Promotion and procedure

· Data Bank containing objective type questions with multiple choice.

· Answers covering the entire syllabus in random order with multiple choice answers. 

· Upgrading and revision of pass marks for training during recruitment and promotion. 

4.1.4
Strength of Staff and Vacancies

· Zero based assessment of manpower based on which sanction strength of staff to be revised and made uniform. 

· Concept of multi-skill. 

· Accountability for filling up vacancies in the Safety Category at an appropriate level. 

4.1.5
Modification of Rules

· Revision of Rule books  and Manuals with the changes in operating system, pattern of working, modernization and technology upgradation for making them simpler for compliance. 

· Indian Railway Comprehensive Accident Manual applicable to all Zonal Railways. 

· Separate category wise modules containing do’s and don’ts. 

· All instructions in consonance with existing manuals through correction slips.   

· Handbooks framed in simple language containing relevant rules for different categories of staff. 

4.1.6
Inspections

· Detailed checklist of various types of inspections to improve the quality of inspections.  

· Special safety audit by multi-disciplinary teams. 

· Computer database to assess efficacy of field inspections. 

· Intensified safety test checks and more powers to the safety organization. 

· Element of surprise and opportunity to observe performance of staff under actual working condition. 

· Test check of inspections of supporting officers.

· Night inspections of maintenance depots and other activity centers. 

4.1.7
Others

· Periodical Safety drives to correct the system failure in which the all equipments that are to be attended would undergo a cycle inspection.

· Safety audits to identify system failures and generic shortcomings for making the in-depth assessment of safety systems.

· Human Resource Development (HRD) cell involving dynamic and knowledgeable supervisors to study working habits of ground level staff, factors leading to short cuts and to reduce fatigue, minimize monotony and improve safety consciousness. 

· Review of working hours for identified critical categories of staff. 

· More of Simulator training for drivers. 

· Crew Management and setting up systems to ensure expeditious correction of enroute deficiencies noted by crew. 

· Mobile breathalyzers for testing of running staff with an element of surprise.  

· The ergonomic design of loco cab to provide fatigue free driving for long hours. 

· Upgradation of running rooms with certain basic amenities.

· Upgradation of crew lobbies with basic amenities. 

· Guard friendly Brake Vans.  

4.1.8
It needs to be appreciated that crucial/vulnerable role of human interference comes into play at the time of abnormal working of Railways mostly due to asset failures. As reliability of assets improves, opportunities of the human intervention into vulnerable functioning of railways reduce. Every accident is preceded by failure of asset and performance of operations from the frontline operating staff becomes key to the safe operation during such abnormal working conditions. To manage the abnormal working, the stipulated rules and regulations are mostly cumbersome and unfriendly to follow especially during long periods of abnormal working. Human intervention with strictly stipulated rules and regulations under the abnormal situation of assets failure is likely to falter as such stipulations are generally not practiced regularly by the staff. Moreover, there are several extraneous factors which cause the non adherence of such laid down strict stipulations in actual practice. Some of these factors are the non acceptance of frequent failures due to poor quality of assets, stipulation of cumbersome, complicated and vague procedures to be followed during abnormal working, indifference to the ground realities, etc. 

4..2
Following case studies@ into the recent major accidents have been undertaken to study the human interference which led to major accidents. The factors which led to such accidents have also been discussed in detail in the following case studies: 

  @ Analysis of the Cases is based on the personal views of the author.

4.2.1
Case 1

4.2.1.A

Description of Accident

Head-on collision of 9112 Dn Jammu Tawi Ahmedabad Express with 1 JMP Diesel Multiple Unit Passenger train between Bhangala and Mirthal stations of Northern Railway on 14.12.2004 at 11.53 hrs.   

As result of this accident, 38 persons lost their lives, 21 persons were grievously injured and 19 persons suffered simple injuries. 

4.2.1.B

 Cause of the Accident

The two Station Masters did not follow proper procedure of exchange of messages on VHF sets with other modes of communication between Mirthal and Bhangala stations were out of order and dispatched both the trains in the same block section towards each other on paper line clear tickets. 

4.2.1.C 
Key Observations

(1) Quad cable supporting the block circuits was damaged due to construction activity in the section causing failure of Block instruments and block phones at both the stations about 24 hours before the accident.  

(2) Signal and Telecommunication staff was not deployed at the work site of trouble before starting excavation of earth, which is stipulated by the Railway Administration. 

(3) Trains between Mirthal and Bhangala were being worked on paper line clear (PLC) since about 24 hours prior to the accident as the block instruments had failed.  PLC is one of the prescribed alternative means of train operation when block instruments fail.  

(4) Block phones at the subject stations also failed and under such condition, the line clear should be obtained through section controller in accordance with Northern Railway Block Working Manual.  However, even though communication with controller was working in this case, line clear was being obtained through VHF sets, which the last option and is to be resorted to when control communication also fails.   

(5) Northern Railway Block Working Manual pertaining to obtaining the line clear through the controller indirectly or on inter-wire stipulates for obtaining train numbers with their description and private numbers of previous 3 trains passed over the block section, from the person competent to grant line clear to ensure that the reply to the line clear inquiry is emanated from the authorized person only.  However, no such stipulation exists for obtaining line clear on VHF sets.   

(6) As a measure of abundant precaution, the Station Masters while using the VHF sets for paper line clear working, should have followed the system of taking the train numbers with their description and Private Numbers of three previous trains passing over the block section, to ensure that reply to line clear enquiry was emanated from an authorized persons competent to grant line clear, as in the case of obtaining line clear though the controller indirectly or on inter-wire.    

(7) There was no problem with VHF communication like clarity of speech. 

(8) This is a saturated section handling both passenger and freight traffic to full capacity. It is quite strenuous to operate even under normal circumstances. 

(9) Both the Station Masters dispatched trains from their respective stations towards each other in the same block section by granting line clear on VHF sets exchanging private numbers and issuing PLC.

(10) PLC records were poorly maintained indicating continued neglect despite detailed instructions from Railway Administration well in advance. 

(11) Poor supervisory and managerial intervention in this most unsafe and accident prone condition.  The control was well aware that VHF sets were being used for line clear despite control phones were in working condition, Station Masters had been working in 12 hours long shift instead of regular 8 hour shift due to shortage of staff, regular Station Master was not available at one of the stations and no additional reinforcement was provided to manage the situation requiring extra care and concentration.  

(12) Work of locating and rectifying the fault was not undertaken on an emergency basis and was postponed for the next day to avoid night working. The rectification work could not take off even before this accident on the next day.   

4.2.1.D

 Human Element

(1) Human element came into vulnerable functioning after the technical failure i.e. the cutting of quad cable supporting control circuits during excavation of earth. 

(2) Both the Station Masters adopted the least cumbersome process of granting line clear after the failure of Block instruments and block phones i.e. VHF communication over controller communication.  Despite VHF communication being more vulnerable to outside interference, the prescribed safeguard for ensuring that reply to the line clear inquiry is emanating from the authorized person competent to grant line clear was not adopted by Station Masters.    

(3) Though the practice of granting line clear using VHF communication had been going on for about 24 hours for several trains in both the directions, some definite lapse took place at the level of Station Masters while dealing with these 2 trains resulting in granting of simultaneous line clear for the same block section in opposite directions causing head on collision. 

4.2.1.E

 Discussion

All the above lapses manifested in the form of  dreaded head-on collision with the last string of frontline action coming from the Station Masters of  Mirthal and Bhangala Stations causing both the trains entering the same block section simultaneously from the opposite directions.  Role of other agencies including the management can not be overlooked in causing the most vulnerable situation of train operation which ultimately resulted into this accident.  While some of them have been enumerated in the observations as above, certain decisions like stipulating and enforcing the practicable safeguards for taking line clear using VHF communication, imposing speed restriction under vulnerable situations like PLC working for attracting the attention of Senior Management could have offered favorable opportunities for this unusual operating situation not to persist as long as for 24 hours and to culminate into this serious accident.   

4.2.2
Case II

4.2.2.A

Description

Collision of 9168 Up Sabarmati Express with stabled goods Train at Samlaya  Junction Station of Western Railway on 21.4.05 at 03.10 hrs.   

As a result of this accident 16 persons lost their lives, 38 persons were grievously injured and 98 persons suffered simple injuries.  

4.2.2.B

Cause of the Accident

Signaling and Operating staff at Samlaya station failed to follow the procedure prescribed for failure of signal as result of which 9168 Up Sabarmati Express, which was planned to pass through main line, entered loop line and collided with the stable goods train.  

4.2.2.C 
Key Observations

1. The linkage for the operation of the culprit point had been attended on the previous evening and proper fixing of the linkage was not ensured thereafter. 

2. Pin for connecting draw bar of the point and adjustable crank of the rodding was not in position and was found lying nearby after the accident. Cotter split pin to keep pin in position was lying on the base of the crank. 

3. Signal lever for clearing home signal for the mainline was in pulled position. 

4. Both normal and reverse indication lights of the culprit point were in unlit condition. 

5. Signal failure register had an entry of failure of indication of the culprit point with failure time of 2.35 hrs. which is 35 minutes prior to the accident. Control chart also had an entry to this effect.

6. Station Master had prepared a memo addressed to Electric Signal Maintainer (ESM).  Both original and carbon copies were available in the memo book.  Original copy was in detached condition. 

7. Prescribed form for authorizing the driver of 9168 Sabarmati Express to pass the Signal in   Red condition was found prepared by Station Master with both the copies of the authority available in the book.   

8. Cabin Relay rooms are double locked with each of the keys remaining in the safe custody of Station Master and Electrical Signal Maintainer. Key of Station Master’s lock of the cabin relay room (wherefrom the culprit point/signal are operated) was in Station Master’s key box and there was no entry for issue of this key on the date of accident. 

9. It was the time of grouping of important trains in Up direction and failure of signal could cause detention as the prescribed procedure for dealing with a failed signal consumes extra time.

4.2.2.D

Human Element

(i)
Human element came into vulnerable functioning after the technical failure i.e. malfunctioning of Up main line home signal.

(ii) The Station Master prepared the prescribed documents for advising the signal failure to the Electrical Signal Maintainer.   However, the station master preferred to advise ESM on VHF set regarding the malfunctioning of Up home signal instead of sending the written advice.  Electric Signal Maintainer alongwith his Assistant proceeded to the Cabin Relay Room and opened both the locks without having taken the key of Station Master’s Lock and without making an entry into the signal failure register to this effect.   Without checking the condition of the point causing failure of signal, Electric Signal Maintainer bypassed the relay interlocking the point with the signal so that the signal could be turned on without setting of the culprit point.  The rectification of signal was communicated on VHF set to the Station Master by the ESM. 9168 Up Sabarmati Express was thus given pass through signal for the main line whereas the culprit point was still set for the loopline and thus the train entered the loopline and collided with stabled train.   

4.2.2.E

Discussion

The lapse from operating and signaling staff occurred due to non observance of prescribed procedure to deal with the signal failure as per which a written advise is to be sent to the ESM by the Station Master regarding signal failure and signal is considered fit only after the receipt of written advise back from the ESM to this effect. During the intervening period, written advice is issued to the drivers of the trains for overlooking the aspect of the failed signal which costumes extra detention to trains. From observation 6 & 7 it is evident that the Station Master had the intention of following the prescribed procedure for dealing with a failed signal. However, the urgency of running trains without causing extra detention took the front seat of thought and short cut of verbal communication was resorted to by the station Master which was further compounded by the negligent working by ESM and his assistant who bypassed the interlocking relay instead of fixing the defective point which would have taken lesser time. From the report of the railway administration after the accident, it was observed from the readings of the counters fitted on the relay rooms at other stations that several other relay rooms had been opened without the opening the station Master’s lock. This unsafe practice seems to have been persisting to prevent detentions and may be in the knowledge of higher officials. Concerned officials were perhaps shy of reporting such failures and owning the detentions.  

4.2.3
Case III

4.2.3 A.
Description of Accident  

Fire in 1520 Up Diesel Multiple Unit train between Markundi and Takariya stations of  double line section of West Central Railway at 20.20 hrs on 10.5.05.   

There was no casualty as a result of this accident. 

4.2.3. B
Cause of the Accident

Fire occurred due to mal-functioning of auxiliary rectifier-cum-regulator panel in the rear Driving Power Car (DPC) No. WC 12003, which spread and burnt all the six coaches of the train because of failure of train crew to detach the affected coach and delay in arranging relief loco by the controller.  

4.2.3 C

Key Observations

1. The engine room of DPC is not provided with fire or smoke alarms. 

2. The fire emanated from below the engine room area of rear DPC and subsequently spread to engine room. It spread to other five coaches through vestibules at the average spread rate of 25 minutes per coach.

3. On learning that rear DPC had caught fire and adjoining coupler was uncoupled, the driving crew could not restart the front DPC due to lack of training/guidance under such eventuality.  

4. Though the fire had taken place in the mid section and a number of passengers carrying trains had stopped at the nearby stations whose locos could be detached and sent for separating the rest of the train from the burning portion, the controller decided to send a relief locomotive by detaching from a freight train which was very far from the site of fire and took long time in reaching the site by which time all the coaches had been burnt. 

5. Railway officials present at the site used fire extinguishers to extinguish the fire but did not succeed. Timely advice to passengers to detrain saved all passengers from injuries. 

6. Senior officials present in the control office could not guide the driving crew to start and work from the front DPC. These officials did not play active role in sending the relief loco at an early time.  

7. Dissemination of technical instructions on prevention of fire on Diesel Multiple Units issued in Nov. 2004 had not yet reached the field maintenance unit wherein this train was maintained.  

4.3.2. D
Human Element

1. Role of human element turned vulnerable after the initial symptoms of fire (smell and smoke) due to failure of rectifier-cum-regulator panel in the rear DPC.  

2. Preparedness of the train crew, which includes Driver, Assistant Driver and Guard, came for a test under such situation in which they failed primarily due to poor training.  Driving crew was unable to start the front portion by starting the engine of the front DPC after detaching the rear DPC which had caught fire.  The delay was further compounded by the poor performance of the controller and the officials present in the control by selecting a freight loco from a distant location despite locos of several passenger trains being available in the close vicinity.   

4.3.2. E
Discussion

Cause of the fire in the rear DPC is undoubtedly the fire in the rectifier-cum-regulator panel which might be due to poor maintenance in the maintenance depot which was not armed with necessary technical instructions. Training of driver & Assistant Driver on the working of Diesel Multiple Units under such abnormal situation was the major cause of spread of fire, which resulted in the burning of all the 6 coaches.  Indifferent attitude of the controller and officials present in the control in ensuring expeditious dispatch of a relief locomotive from the nearest possible location also contributed in delay in separating the burnt coach from the rest of the unaffected train.    

From the above discussions, it is more than evident that there were several factors which affected the human performance at the time of abnormal working conditions.   

5.0 Conclusion 

Most of the accidents due to human error are preceded by failure of asset. Performance of frontline operating staff becomes key to the safe operation during such abnormal working conditions. No human error leading to an accident is caused for the sake of it but is prompted by several other factors which need to be examined and investigated in greatest details to reach the root of the cause. Majority of accidents on Indian Railways are reported to have been caused due to failure of railway staff. With detailed investigation of accidents and innovative initiatives being taken by Indian railways, accidents due to human error are gradually declining over the years. Indian railways have also made conscious efforts to improve the reliability of assets to cut down the vulnerability of human element. 

**************
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3.2.1 Trend of Train Accidents per year
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3.2.2 Trend of Accidents per million Train Kms
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3.4  Type wise Accidents per Year (1994-95 to 2003-04)
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3.6 Casualties in Train Accidents (1994-95 to 2003-04)
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3.3  IR Growth Vis-a-vis Safety Performance
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4.0 Cause wise Analysis of Accidents
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