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Programme 

Dav  One - 8 November 2000 

1 0830 Reeistration & Headset  collection 

0900 Welcome 

Chair - Vic  Coleman HM  Chleflnspector  ofRailways HSE, U K  

0910 Introductory  Address 

Vic  Coleman HM  Chreflnspector ofRarlways HSE, UK 

0930 Issues Arising  from  the  Ladbroke  Grove  Train  Disaster 

Rod  Muttram Drrector Railtrack  Safety & Standards 
Directorate, UK 

IO00 Human Factors:  Findings from  Ladbroke  Grove 

Debbie Lucas Head of Human  factors,  Hazardous Installations 
Dlreaorate HSE, UK 

I030 Incorporating  a  Human  Factors  Approach  to  Investigating 
Rail  Incidents 

Faye  Ackermans General Manager, Safety and Regulatron 
Canadian  Pacific  Railway,  Canada 

I100 Morning  Coffee 

I130 Promoting  Human  Factors in Rail  Safety  Management 
in Australia 

Rob  Burrows Director, Office  of Rad  Safety Depar tment  of 
Transport, Western Australia 

I200 Some  Ways  to  Control  Railway  System  Interfaces  within 
RATP 

Gerald  Churchil l Deputy Director RATP,  France 

I230 Lunch 



Chair - Vic  Coleman HM Chreflnspector  ofRatlways HSE, U K  

1330 Do not  Blame  Responsibility  but  Investigate Causes - Roles 
of  Management  and  Unions  Challenging for Railway  Safety 

International Joint Union  Paper: presented  by Gary  Housch 
Vtce  Presldent Brotherhood of Maintenance Way Employees  (Canada), 
Thomas  Hucker Vice  Presldent Brotherhood of Locomotwe 
Engineers  (Canada), Katsuya  Chiba General  Secretory East Japan 
Railway Workers  Union (JREU) (Japan) and Toshio  Murata Director, 
Negottatlon  Department  East  Japan  Railway Workers Unlon (JREU) 
(Japan) 

I430 Plenary  Session t o  discuss the last  paper  and  other issues 
surrounding  the  human  factor  and  railway  safety 

Debbie  Lucas Head of Human  Factors,  Hazardous  lnstallatlons 
Dlrectorate HSE, U K  

I 1525 Afternoon  Tea 

I545  Level  Crossings:  Technical  Choice  based on Car-Driver 
Behaviour 

Dr Francine  Keravel Benchmarking & Reltabtliy  Advisor Reseau 
Ferre  de  France 

1615 Countermeasures  to  Improve  Safety  at  Railway  Level 
Crossings 

Kirsi  Pajunen VTT  Communities  and  Infrastructure,  Finland 

I645  Trespass  Prevention - Public  Collaboration  and 
Partnerships 

Mike  Lowenger Vice-Prestdent The Railway  Association  of 
Canada 

1715 Benchmarking  of  Safety  Parameters - Results 

Terry  Atltinson Manager,  Rot1  Safety Land Transport  Safety 
Authority  of  New  Zealand 

I 1745 Summing Up & Close of Day  One 

1930 -20.00 Dinner  at  Forum  Hotel  ( for  those  who  have  confirmed) in 
Ashburn 111 J 



Dav  Two - 9 November 2000 

1 08:30 Registration & Headset  collection 

Chair - Mike  Maynard Strategy & Planning Manager London 
Underground, UK 

09:OO What  Factors  Provide a Major  Influence  on the Performance 
of  the  Safety  Crit ical  Workforce 

Tony  West Assrstont General Secretary ASLEF, UK 

09:30 H o w  Do W e  Gain  and  Maintain  a  Positive  Safety 
Culture  and How Do W e  Measure It? 

Richard  Rosser General Secretary and Jon  Allen Assrstant General 
Secretary TSSA, UK 

1000 How do we  Gain  and  Maintain  a  Positive  Safety  Culture 
and How  do   we  Measure It? 

A.G. Blyth Deputy Director, Safety Eurotunnel, UK 

I030  Building Up Safety  Climate as Administrat ive  Staff  on  Site 

Susumu  Chigira Chairperson, Admrnrstrative Staff Seaion  and M r  
Massa Takahashi Drredor, Education Department East  Japan 
Railway Workers  Union  (JREU),  Japan 

I 1100 Morninp  Coffee 

I130  Co-Management  of  the  Safety  Process - How  Labour  Unions 
and  Management  are  Working  Together  to  Maximise  Safety 
Improvements at CSX  Transportat ion 

James  Schultz Vrce President and Chref  Safety Officer CSX 
Transportation, U S  

I200  Evolut ion  of  the  Regulatory  Framework  Governing  the 
Relations  between  the  State  and  the  Various  Players 
Involved in Safety  Management  on  the  French  National 
Railway Ne twork  

Gerard  Boqueho Drvlsian Chiefand Yves Mortureux  SNCF 



I230 

I300 

Technical  Deregulation  about  Railway  Enterprise in Japan 

Talteshi  lnoue Executlve Director,  Yutaka  Hasegawa Transport 
Safety Department Manager, Yasuhiro  Suzuki Transport Safety 
Department Assistant  Manager, East  Japan  Railway  Workers 
Union (JREU),  Japan 

Implementation  of  Fatigue  Countermeasures  within  the 
Collective  Bargaining  Framework 

George  Smallwood Assistant  Vlce-Presldent, Manpower, Trainmg 
and Operating Practices Burlington,  Northern  and  Sante  Fe 
Railway  Company,  US 

i 1330 Lunch I 

Chair - Richard  Rosser General  Secretary TSSA, U K  

1430 Plenary Session 
Safety  in  the  Supply  Chain: W h o  i s  Responsible? 

Colin  Sellers Department Manager,  Safety  and Risk Management 
A E A  Technology, U K  

I 1530 Afternoon  Tea 

I600 T h e  Supply  Chain - Design/  Components/  Rolling 
Stock  and  Beyond 

Brian  Clementson Dfrector,  Safety and Quabty Virgin Trains, U K  

1630 The Assurance of  System  Safety  for  the Hong Kong 
MTR  Network  Modif icat ions  and  New  Extensions 

Jacob  Kam Safety and Quabty  Manager MTR  Corporation,  Hong 
Kong 

I700 Implementing  Project  Safety  Review  Process - the   LTA 
Experience 

Lim Po0  Yam Manager,  Safety Land  Transport   Author i ty  of  
Singapore 

I 1730 Summing  Up.  Close of Day  Two 

I830  Dinner  at  London  Transport  Museum - for delegates who have 
confirmed. Please collect  tlckets and  directlons at reeistration desk. 



Day  Three - 10 November 2000 

~ 0900 Repistration & Headset  collection 1 

Chair - Mat t   Wa l te r  Controller Safety Monogement Systems 
Railtrack  Safety & Standards 

0930  Waipahi  Train  Accident - A Human  Factors  Case  Study 

Ray Howe Roll Accldent Investigator Transport  Accident 
Investigation  Commission,  New  Zealand 

I0:OO SPAD  Reduction - Human  and  infrastructure  Factors 

Bob  Smallwood H M  Deputy Chreflnspector  ofRorlways HSE 

I030  GNER  Experience of Confidential  Incident  Reporting  by  Staff 
(CIRAS) 

Dave  Bil lmore Safety & Loss Control Manager GNER,  UK 

1 1100 Morning  Coffee 

I130 i s  Railway  Safety  at Risk? 

Hans  Ring Dlrector Safety, Head of the Safety Department Swedish 
National Rail Administrat ion 

/’ I200  The Passengers  View  of  Rail  Safety 

Stewart  Francis Chairman Rail  Passengers  Council, UK 

./ 1230 Informat ion  Offer ing  to  Train  Crew 

Yoshihira  Fukushima Deputy  Director and Hiroyolti  Suenaga 
Assrstant Manager East  Japan  Railway  Company 

Informing  Public  Understanding  and  Expectations on N o  
13% Railway  Safety 

Ian  Naish Drrector RPlB Transport  Safety  Board of Canada 

1 1330 Lunch I 



Chair - Bill Casley Dlrector Bill Casley  Consultants, Australia 

I430 CD Project - Report to Delegates 

Bill Casley Dlreaor Bill  Casley  Consultants, Australia 

I435 Plenary Session 
How Safe is Safe? 

Lead Presenter: 
Bili Casley Dwector Bill Casley  Consultants, Australia 

I535 Decision on Conference 200 I 

Overview & Close of Conference: Vic Coleman HM Chlef 
inspector ofRodwoys HSE, UK 
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Speaker’s  Biographies 

Day One - 8 November 2000 

Vic  Coleman 
Chair 
HSE, UK 

Vic has been a Government Health and  Safety Inspector since 1973. Before joining the 
Railway Inspectorate in 1990 he had experience of inspection, investigation and 
enforcement work in a variety of industries, including construction, chemicals,  research, 
engineering  etc. 

During 1992/3  Vic  was involved in leading a team which  produced  a range of options for 
enhancing the safety regulatory regime in preparation for  the privatisation of and 
liberalisation of access to British Railways. 

Since  1995  Vic  has  been the HM Deputy Chief Inspector of Railways responsible for 
field operations and,  since  1998, he has  been HM Chief Inspector of Railways. 

Vic spent three years as a member of the anglo-French  Channel Tunnel Safety 
Authority. He has acted as UK representative at various international standards 
committees and has also  been involved in ILO work. Vic has chaired the Health and 
Safety Commission’s  Railway Industry Advisory Committee since  1998. 

Rod Muttram 
Director  
Railtrack  Safety & Standards  Directorate, UK 

Rod Muttram is Director, Safety & Standards, Railtrack PLC  and a member of the 
Railtrack Group Board. 

He  took up his post on 7  December 1997,  having joined Railtrack in January 1994 as 
Director, Electrical Engineering and Control Systems, following a career spent in  the 
Atomic Energy,  Plastics  and Defense  Electronics  industries. Immediately prior to joining 
Railtrack, he was Director and General  Manager of Thorn EM1 Electronics’ Defence 
Systems Division. 

Mr  Muttram graduated in Electronic and Electrical Engineering from  the Victoria 
University of Manchester. H e  also has a Post Graduate Diploma in Management  and a 
Higher National Certificate in Applied Physics. He is a  fellow of the  Institution of 
Electrical Engineers  and of  the  Institution of Railway  Signal  Engineers. He is also a 
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Member of the Institute of Directors, the Chartered Institute of Transport and the 
Institute  of Management. 

He  is marrled with 4 daughters  and  lives in Surrey. 

Debbie Lucas 
Head of Human  Factors,  Hazardous  Installations  Directorate 
HSE, UK 

Dr Deborah Lucas is a Principal  Psychologist with  the Health and Safety Executive  (UK). 
She currently leads the human  factors team of  the Hazardous Installations Directorate. 
She IS a Chartered Psychologist with degrees in psychology from the Universities of 
Bristol and Manchester. Prior to  joining HSE she worked for 9 years as a human  factors 
consultant for high  hazard  industries including the UK rail sector. Her  work then 
included assisting British Rail in investigating the human  factors causes of  the Clapham 
Junction accident and in reviewing the ergonomic design of cabs for driver only 
operation. Over the last  18 months Debbie has given written and aural  evidence  on 
human  factors to  the Southall and the Ladbroke Grove rail inquiries. She  has  also 
presented a jointly authored human factors report to the Joint Rail inquiry. Debbie’s 
particular areas of experience include: the modelling of human error  in industrial safety, 
human reliability assessment,  and the  impact  of  shiftwork and fatigue on performance. 
She  has  also co-edited a book on the role  of incldent and  near miss reporting as a tool 
for safety  management. 

Faye  Ackermans 
General  Manager,  Safety & Regulation 
CPR, Canada 

Faye  has  held a number of positions within  the Operating Department at CPR, 
progressing from a Systems  Planning Analyst within  the Mechanical Department in 1982 
to appointment as General Manager,  Safety & Regulatory Affairs in January of 1996. In 
her  current position, reporting to the Executive Vice  President Operations, she directs 
a staff of about 80 and provides all of Operations with a co-ordinated approach to Safety 
and  Regulatory  issues,  including the  prevention of train accidents  and  personal  injuries, 
managing  the outcomes of such accidents,  including  Investigation,  claims, F E U  and 
health  services. Her department also provides operating regulatory oversight for  the 
company and  llaises with government regulators in both Canada  and the  United States. 

Prior to joining the CPR,  Faye  had a six year career within the pharmaceutical industry 
in medical  research. 

Faye  has  an MBA from Concordia University (1983) in Finance  and  Strategic  Planning 
and Honours BA in Psychology from  Carleton University ( I  975) 

Faye is married to  John and they have two daughters ages I7 and 12. 



Rob  Burrows 
Di rector  
Office of Rail  Safety 
Depar tment  of Transport, Western  Austral ia 

Rob Burrows is responsible for establishing Western Australia's independent rail safety 
regulation regime.  This included developing the State's rail safety  legislation  and 
establishing the Office of Rail  Safety. 

Rob Burrows is Chair, Accreditation  Authorities  Group  of Australia (the meeting of 
State rail safety regulators) and  Chair,  Rail  Safety Consultative Forum  of Australia 
(meeting between State rail safety  regulators  and senior safety  managers of rail 
companles in Australia). 

He is also author of  the  Report to Australian Transport Ministers: "Independent 
Investigation  and  Open  Repartrng of Rail  Occurrences in Australia'' 1998. 

Gerald Churchi l l  
Deputy Director  
RATP, France 

Gerald Churchill is a graduate  Engineer, from  the "French Electricity Engineering 
School". 

He joined the RATP in 1978 as a  rolling stock maintenance  Engineer.  Subsequently,  he 
was  successively a  rolling stock design  Engineer, a new  rolling stock project Manager, a 
Supervisor of vital software validation, RAMS studies  and  audit,  above  all in  the field of 
railways  safety. 

In the 1995,  he  was appointed as the associate of  the Chief Electrical Engineer in charge 
of co-ordination, development and  technical  consistency. 

( 1  He is presently Deputy Director  of the  Department in charge of the engineering, 

maintenance and validation of signalling, ATO/ATP/ATS, and energy  supply equipment 
on  the RATP network. 

Gerald CHURCHILL was a member of  different European  standardisation working 
groups, in particular the RAMS standard  (EN50126) and a member of the Board of the 
French  Railways Certification Agency CERTIFER. 

He is presently the French  speaker of the European sub committee SC9XA for signalling 
and telecommunication and  RATP representative in  the " Electrical Installations  and 
Safety  System " of  the UITP. 

He is a "fellow member" with the IRSE (Institution of Railways  Signal  Engineers). 



Gary Housch 
Vice  President 
Brotherhood of Maintenance  Way of Employees,  Canada 

Gary Housch is  an International Vice  Presldent of the Brotherhood  of Maintenance of 
Way Employees, a union that represents more than 45,000 rail workers  in Canada and 
the  United States. Originally from Hanna, Alberta, Housch first became a full-time 
officer with the BMWE in 1987 when he was elected to represent employees of 
Canada's major rail carriers in Alberta. In 1990, he was elected to  the position of Vice 
President and moved to  Ottawa  out  of  the BMWE's  national  office. Since then, he  has 
been very active in the rail industry and  has  been  deeply involved with transportation 
issues in general. In 1992, he  was named a Canadian representative to  the ILO in 
Geneva,  Switzerland. In 1995, he  was appointed to the Governor General's  Canadian 
Study  Conference  and as a member thereof  toured  the country. 

Thomas George  Hucker 
Vice  President 
Brotherhood of Locomotive Engineers, Canada 

After University, where he  studied History and Political Science in a Bachelor of Arts 
program George Hucker joined Canadian  Pacific  Railway in 1966 as a tralnman/yardman. 
During  the late 1960's and  early 1970s he worked  in different locations for CP  Rail. He 
qualified as a Locomotive Engineer in 1975 in the  first  Locomotive Engineer training 
program at CP Rail in Thunder Bay, Ontario. 

George Hucker joined the  Brotherhood of Locomotive Engineers in 1975 and  was first 
elected in 1980 as Local  Chairman of Division 243, Thunder Bay, Ontario. In 1986, he 
was elected  General  Chairman,  headquartered in Calgary, Alberta, for the General 
Committee  of  Adjustment for CP Rail HH, representing Locomotive Engineers from 
Thunder Bay to Vancouver Island.  As the General  Chairman, he was required to 
negotiate and administer the Collective Agreement for Locomotive Engineers  employed 
by CP Rail in Western Canada. 

In 1993, he  was elected International Vice  President and National Legislative 
Representative, headquartered in Ottawa, Ontario. As the National Legislative 
Representative of  the BLE  he is required to  handle  all federal  legislation  affecting the 
transportation  industry in Canada. His duties as a Vice  President requires that he act as 
the chief negotiator for national  negotiations with CP  Rail and Regional  negotiations 
with the Algoma Central Railway. 

International  Brotherhood of Locomotive  Engineers 

Profi le 
The International Brotherhood of Locomotive Engineers  (BLE) represents locomotive 
engineers, train dispatchers and rail traffic controllers in North America's $36 billion 
revenue rail industry. BLE total membership is nearing 55.000. Headquartered in 



Cleveland, Ohio, the unlon also  maintains national legislative  offices in Washington, D.C. 
and Ottawa, Ontario. 

Through its local, national and international entitle, the BLE concentrates in two areas; 
collective bargaining  and freight and  passenger train safety.  BLE local units are known as 
Divisions, each with four elected  officers:  President,  Local  Chairman, Secretary- 
Treasurer and  Legislative  Representative. 

Local  Chalrmen on a railroad constitute a BLE General Committee  of Adjustment. A 
General Committee autonomously  negotiates, interprets and upholds contracts with i ts  
railway.  Legislative  representatives within a state or province comprise a BLE 
StatelProvincial  Legislative  Board. A legislative board educates policy and  lawmakers 
concerning the impact of transportation regulations on employee and public safety. 

In 1993, the 2,000 member  American Train Dispatchers Association merged into  the 
union,  becoming the American Train Dispatchers Department of the BLE. In 1996, the 
700  member  Rail  Canada Traffic Controllers merged into  the union. 

Founded in 1863, the BLE is the senior national labour Organization in the U.S., and 
North America’s oldest rail union. 

Katsuya Chiba 
General Secretary 
JREU, Japan 

Katsuya Chiba was born  in Mizusawa City, about 500km north of  Tokyo.  After 
graduating from high school  he worked  for Isuzu, a car manufacturer in Japan. In 1974, 
he joined the  former Japan National Railways  and worked  in  the Shintsurumi locomotive 
train depot, one of the main freight yards in  Tokyo  metropolitan area, as a maintenance 
worker,  then became an electric locomotive engineer. 

When entering former JNR he joined the  National Railway Motive Power Union. He 
became a leader in his workplace and  was elected as a chairperson of the union’s youth 
section in 1984. When the  former  JNR was privatized in 1987 he was transferred to  
the Shinagawa drivers depot in Tokyo as  an electric train  driver. After one and a half 
years of service he was  again transferred to the Shinagawa conductors office as a 
conductor. In 1994  he  was elected as an executive board member of the  Tokyo  district 
office and in 1996  became a full-time officer in  the JREU headquarters. In July 2000 he 
was elected General Secretary. He is one of  the union experts regarding railway safety. 

Toshio Murata 
Director,  Negotiation  Department 
JREU, Japan 

After graduation from  Oji Technical  high  school, majoring in electronics Toshio Murata 
joined the former Japan National Railways in 1978, working in the Tabata  signal  and 
communication office in  Tokyo as an electrician. 

( . !  



H e  was elected as a full-time union officer in Tokyo  district office in I989 and  elected as 
an executive board member ofjREU headquarters in 1998. 

He has worked  in  the Negotiation department as a tough, experienced negotiator. He 
has good knowledge of railway  safety,  especially,  electric, track maintenance  and 
construction. 

He is a  father of three boys  and likes golfing and snow skiing. 

Dr Francine  Keravel 
Benchmarking & Reliabil ity  Advisor 
Reseau Ferre de Ferre, France 

Dr Francine  Keravel  has worked as (( Benchmarkmg and relrabrlity  Advrsor )) for Reseau 
Ferre de  France  since 1998. 

Prior to this,  she  spent 20 years working for SNCF In  a variety of different roles:  In 
occupational  medicine, as a  Research Laboratory Director, as a  Medical  Ergonomlc 
Advisor and as a  Reliability expert for General  Delegation on safety. 

She  has a Doctorate in Medicine  (PhD) is a  specialist in occupational  medical work and 
ergonomics,  a  European  Master in dependability  and  an Expert for the International 
Electrotechnical  Commission (IEC). 

In  addition she is Chairwoman of the ((Human reliability Group for European 
Safety Reliability  and database ( ESReDA)  and Chairwoman of << Human  Factors 
Feedback experience Group )) for the French  Reliability Institute. 

Kirsi Pajunen 
VTT Communities and Infrastructure, Finland 

VTT Communitles and Infrastructure is the Technical  Research Centre of Finland 
including  under Its auspices communities and infrastructure and transport and  urban 
planning. 

Kirsi is involved in road traffic  safety  research  (traffic conflict studies,  accident  analysis, 
traffic behaviour)  and is at present administrating two EU-projects  (speed  management 
and  enforcement). She is now acting as EU-project co-ordinator at  Transport and 
Urban Planning. 

Kirsi has been  involved in railway  safety  research  since 1996 including  statistical analysis, 
traffic control, risk analysis  and railway  level crossings. 

i 



Mike Lowenger 
Vice  President 
Railway  Association of Canada 

Mr Lowenger was born in Montreal, Quebec, In 1950. He graduated from McGill 
University in  I973 wlth a degree in Mechanical  Engineering. 

Mike began  his railway career in 1974 with the Canadian National Railways. In his  25 
year railway career, he has held  several  senior  management positions across Canada  and 
has extensive knowledge of railway operations, particularly in plant maintenance  and 
construction. 

Mike held the  position  of District Engineer in Saskatoon,  Saskatchewan between 1983 
and  1990. He was  also Chief Engineer of the Toronto Terminals Railways in 1990- I992 
and the  director of Safety  and Regulatory  Affairs for   CN in Montreal between 1994  and 
1998. Mike was appointed to  his current  position  of Vice-president of the Railway 
Association of Canada  (RAC) in November 1998. 

Mike’s prime responsibilities with  the RAC include coordination of  rule making for 
member  railways,  safety  advocacy  and  general industry support  in  the areas of safety, 
regulatory affairs  and Transportation of Dangerous Goods. 

Mike is married with two children. 

Ter ry  Atkinson 
Manager of Rail  Safety 
Land Transport Safety Authority of New  Zealand 

During a career of 39  years in  the railways, Terry has worked for four  major railways in 
four countries, attainmg senior managerial positions and worked as a consultant to  the 
railway industry in the United Kingdom, Australia and New Zealand. He is currently 
working  with  the Land Transport Safety Authority - a New Zealand Crown entity and is 
responsible for  the control and monitoring of safety within the railway industry. This 
comprises over seventy  separate railway undertakings including four tramways,  several 
heritage  railways  and over thirty industrial railways as well as the main privatised railway 
network  in  New Zealand - Tranz Rail  Limited. 

He is a qualified Civil Engineer. The  mid-part of his working life was spent largely 
working  in  the area of permanent way  engineering, although his senior management 
positions have  encompassed  all  aspects of infrastructure engineering and railway 
operations. 

More recently in line with his present responsibilities,  he has turned his attention to the 
regulation issues  associated with  the maintenance of railway safety, in an industry 
experiencing extremely volatile change,  and  has become a champion of  the need to  be 
able to  measure  safety performance through statistical comparison. He is the author  of 
several  papers on this  subject presented mainly in Australia and New Zealand. 



Mike  Maynard 
Strategy & Planning  Manager 
London Underground, UK 

Mike Maynard is General Manager of the Safety Quality  and Environment Department 
within  the recently reorganlsed London Underground. In this role he  has particular 
responsibility for Safety  Strategy  and  Planning,  and for providing front line  safety support 
to  the operational radway. 

Prior to joining London Underground in 1994, Mike worked for 5 years in the Health & 
Safety Department  of Nuclear Electric, which at that time operated all the nuclear 
power stations in England  and Wales. Here he  was  heavlly involved in  developing the 
principles and guidelines for the safety review of existing operational plant,  and was a 
member of a European power utilities working  group which produced safety 
requirements for future nuclear power reactors. 

Earlier in his career Mike was a Principal Englneer with a firm of Consultant Nuclear 
Engineers. 

Tony West 
Assistant General  Secretary 
ASLEF, UK 

Tony has worked in the railway industry since 1955. 

He became  Assistant  General  Secretary of ASLEF in I994 and  was prior  to this District 
Secretary, British Rail  ASLEF Local  Level  Representative (LDC), Brltish Rail ASLEF 
Sectional Council Member and  ASLEF Representative on varlous bodies,  including 
Labour Party Conferences and TUC. 

As  an  ASLEF District Secretary and Assistant  General  Secretary, Mr  West has attended 
many Train Operating Company Joint Safety Committee’s, London Underground Safety 
meetings, Railtrack Safety  meetings,  and  meetings with  the  HMRl on  behalf of  the 
Society. 

He has represented Members at  Industrial Tribunals, Coroners Courts, Disciplinary 
Hearings,  Medical  Tribunals  and Department  of Health Appeals. 

He was Parliamentary  Candidate for the Labour  Party,  Gillingham, Kent in 1983 and 
Labour Party Councillor for London Borough of Bexley for 5 years. 

He is a Trustee of  the Railway Pension Scheme  and a Board Member, Transport for 
London. 



Richard  Rosser 

TSSA, UK 
General  Secretary 

Richard  Rosser has  been General  Secretary of the 3 1,000 strong  Transport Salaried 
Staffs’ Association since 1989. He is a member of  the  TUC General Council, and 
from 1988 to 1998 Richard was a member of the Labour Party’s National Executive 
Committee and  was Chairman of the Labour  Party I997/98. 

Previously, from 1971 to  1978 he was a Councillor for  the London Borough of 
Hillingdon and  Chairman of  the Finance Committee from I974 to  1978. Richard was a 
parliamentary candidate for  Croydon Central in 1974. He was appointed a Justice of 
the Peace in I978 and is currently Chairman of  the  Uxbridge Bench. 

Richard recently became a Non Executive Director of the Strategy Board for 
Correctional Services. He is a member of  the  Institute  of Logistics  and Transport. 

Jon Allen 
Assistant General  Secretary 
TSSA, U K  

Jon  Allen was appointed Deputy General Secretary of the 3 1.000 strong  Transport 
Salaried  Staffs’ Association in 1998. 

He is a member of the Central  Arbitration  Committee. 

Jon  started his career as a fire-fighter whilst lecturing  part  time  on TUC Health & Safety 
courses. 

Jon  left  the  fire service to join  the National Union  of  Civil & Public  Servants  (NUCPS) 
becoming a Negotiations Officer, and in I992 joined the TSSA  as a Divisional Officer. 

Jon has been  active in the Trade Union movement since 1977. 

Jon IS an active member of  the Labour Party  and was a member of Brighton Borough 
Council From I986 to I994 serving as Chair to the Personnel Committee and Chair of 
the Public  Safety Committee. 

Tony  Blyth 
Deputy  Director (Safety) 
Eurotunnel, U K  

Tony Blyth in his role as Deputy Director (Safety) reports to and  deputises for the 
Safety Director.  He is responsible for providing proactive leadership expertise and 
advice to  the corporate and line functions. He provides strategic advice to board 
members, directors and senior managers on improvements to policy and  systems  and 
lectures on aspects of Safety  Management, Risk Management  and  Emergency  Planning. 



Tony jomed  TML, the Channel  Tunnel contractors, In I987  where he became involved 
in emergency  planning  and  establishing  probably  the most extensive  underground 
communications  and monitoring system  ever  installed in an underground environment 
He joined Eurotunnel's operatlon team in  I99 I and  moved to the Safety Directorate in 
1994. He was a member of the  panel of Inquiry into the  1996  Channel  Tunnel fire and 
managed the research Into  fire development that followed. 

Susumu Chigira 
Chairperson 
JREU, Japan 

Susumu  Chigira entered  the  former Japan National Railways and worked in the Omiya 
track maintenance depot  in 1970. He became  assistant  general  manager at  the Oyama 
track maintenance depot in 1985, then promoted gradually to become a  deputy station 
master a t  the  lkebukuro Station in  Tokyo. 

After privatizatlon of  the  former  JNR in 1987, station masters from small  stations  and 
deputy station masters joined the union and an administrative staff section  organization 
was formed.  The station masters are managers but workers as well, so  they protect 
their specific  benefits,  such as working conditions and  safety  issues through participating 
in trade union  activities. 

Mr  Chigira has taken an important role in this  organization. He  has been an executive 
member of the administrative  staff section in  the headquarters  since I990 to protect his 
colleagues'  benefits. Of course he is a good manager as well. 

Massa  Takahashi 
Director,  Education  Department 
JREU, Japan 

Masakazu  Takahashi  was elected as  an executive board member of JREU in July, 2000. 
He entered the trade union movement in 1979 joining the  National Railway Motive 
Power  Union as a  secretary. When JREU formed he was a  secretary of the International 
Department. 

He prepared for  the first International  Railway  Safety Conference in I990 and  Asian 
Railway  Safety Conference in 1993 held in Tokyo, which were co-sponsored by union 
and  management of JR East. He has taken part  in  the IRSC since 1994. He has created 
international solidarity activities for his union. 

James  Schultz 
Vice  President and Chief Safety  Officer 
CSX Transportat ion,  US 

Schultz's railroad career started  in 1980 with the  former Chicago  and North  Western 
Railway where he served as trainmaster,  safety  officer, director special  projects, and 



qualified locomotive engineer. He  worked I I years for the Federal  Railroad 
Administration, holding positions from safety inspector t o  Associate Administrator for 
Safety.  As Vice  President a t  CSX Transportation, he is responsible for company safety 
programs, including employee safety, train safety, records, investigations,  hazmat,  public 
safety,  grade  crossing  safety, operating rules  and  testing,  engineer  training, and operating 
practices support 

Gerard Boqueho 
Division Chief 
SNCF, France 

Gerard Boqueho has worked  for SNCF since  1972. 

Having held several  managerial  positions, he moved to  the “Systemes d’exploitation et 
securite” Department in January  2000. He was recently promoted to Division Chief. 

He is responsible for safety regulation in the  French  Railways  and is also responsible for 
monitoring  the level of global  safety systems. 

Yves Mortureux 
SNCF,  France 

Mr Mortureux was born  in 1956. He is a civil  engineer. He  took his first  job  in SNCF as 
station head. He then became  RAMS (or a dependability)  specialist. He has been in 
charge of  this field at the Research Department, then at  the Human Factor Department 
and now at  the Center for Safety  Studies  (CES) in the Opening System  and  Safety 
Department (IVS). 

Takeshi lnoue 
Executive Director 
JREU, Japan 

Mr lnoue was borne on  I7* November 1946. He was educated at  the University  of 
Tokyo, Faculty of Technology and Electrical Engmeering,  gaining a BA  in Engineering. 

Mr lnoue joined  the Japanese National Railways  (JNR) in July 1969, holding a variety of 
managerial positions before becoming in June  2000 Executive Director, Railway 
Operations Headquarters: Transport Safety Department; Credit  Card  Department and 
IT (Information Technology) Business Project Department. 

Yasuhiro Suzuki 
Assistant Manager of Transport Safety Department 
JREU,  Japan 

Mr Suzuki was born on 27* June 1955. He  was educated at  Tokyo Economics 
University, Faculty of Business Administration. He gained a BA in management. 



Mr Suzuki  jomed  Japanese  Natronal  Railways (JNR) in  April 1978. 

He was Assistant  Manager, Transport Safety Department, Railway Operations 
Headquarters before becoming in February 1996, Deputy Manager, Transport Safety 
Department, Railway Operations Headquarters. 

George Smallwood 
Assistant Vice  President 
Manpower,  Training & Operations Practices 
Northern and Santa Fe Railway Company. USA 

George began  his railroad career as a brakeman/conductor on the  former Santa  Fe 
Railway  Company in 1973 in Winslow, Arizona. He was soon promoted to  locomotive 
engineer. In 1983, George accepted a management position as Road  Foreman of 
Engines at  Gallup, New Mexico. His  assignments later Included  General Road Foreman 
of Engine/Supervisors of Air Brakes,  Manager of Train Handling,  Manager of Operating 
Standards  and practices, Director of Technical  Training, Terminal Superintendent, 
Divlslon Superintendent and  his current positlon. Concurrent  wlth his rallroad 
endeavours was a commission in the  United States Army Reserve as a Transportation 
Officer. 

George attended the  University  of Tennessee at Chattanooga  and is currently pursuing 
an MBA at Texas Christian University in Ft. Worth, Texas. He resides in Flower 
Mound,  Texas with his wife, Rebekah. 

Colin Sellers 
Department Manager 
AEA Technology, U K  

Colin Sellers is a Chartered Engineer  and Member of the IEE. He began  his engineering 
career in 1982, with Fogarty  plc, designing Control & Instrumentation systems for 
degassing  and deodourising equipment. The equipment, used for degassing transformer 
oil, amongst other things, utilised porous heating  element technology and very high 
vacuum systems. 

He moved to Brltish Gas, in the Research & Development department, where he  was 
responsible for  the development and implementation of safety and reliability techniques 
for microprocessor based control systems. Whilst  there he  was  engaged in the 
production of safety  and reliability assessments of both electronic and microprocessor- 
based  devices  used in a variety of  control applications for safety critical applications. 

He also undertook  the development of innovative techniques for the accelerated  life  and 
reliability testing of  microelectronic and microprocessor based  systems,  and the 
development of formal and structured methodologies for the design of  control systems 
used in safety critical applications. 



He left  British Gas in I99 I, working as a consultant providing safety, reliability and risk 
management services to  a number of clients in a variety of industrles  including, rail, oil & 
gas, process and electrontcs. 

He joined British Rail Projects, Risk  Assessment Group, in 1995, where he  was 
responsible for managing the  production  of Signalling Interference Safety  Cases for 
Eurostar Trains.  These were more colloquially known as the EMC  Safety  Cases.  In 
recognition  of his  success In  managing  these projects, he was appointed Manager of the 
Safety & Risk  Management Department This  happened at  the same time  of British Rail 
Projects privatisation and rebranding as Transportation Consultants International (TCI). 
Colin oversaw the development of a fast growing department, providing Business, 
Project and  Safety risk services, in which he had responsibility for all  business activity. 

The role  of the department has  since  increased to include the  provision  of strategic 
decision-making advice,  based on risk assessment  processes, to, amongst others, LUL 
PPP Bidders,  organisations  seeking  new TOC Franchises,  manufacturers,  financiers  and 
lessors  and other  support service providers. 

Brian  Clementson 
Director 
Safety & Quality 
Virgin  Trains, UK 

Brian Clementson is a Chartered Engineer, Fellow of the I Mech E and  past  chairman of 
the Railway Division. 

Having  been in the rail industry  for 40 years,  he  has experienced the  transition from 
public to prlvate ownership. 

In the  few years prior  to privatisation he  was Director, Engineering for Trainload 
Freight, Director Fleet  Engineering Intercity, Engineering Director  Porterbrook Leasing 
and  Managing Director Railtest. 

Soon after Virgin Trains won  the West Coast and Cross Country franchises he became 
Engineering Director.  After transferring depots  and  staff to  Virgin’s new train suppliers, 
he  was appointed Director of Safety  and Quality. 

200 I ! 
Recently,  Brian  became  Engineering Safety Advisor, with a view to retirement early in 

Jacob Kam 
Safety & Quality  Manager 
MTR Corporation,Hong  Kong 

Jacob  Kam started his career in Ove  Arup and  Partners, the Consulting Engineers in 
Hang Kong and UK. He  then  worked as a research  assistant in 1984 and then a 



lecturer in University College London where he also obtained  his Doctorate in fatigue 
reliability and risk based  management of structural systems. 

He then joined the UK Health and  Safety Executive as a Senior  Specialist  Inspector in 
the  Offshore Safety Division, taking part in developing the new statutory framework for 
ensuring safety  in the offshore oil and  gas industry. He was  also a member of the team 
that developed the assessment  approach for Offshore Safety  Cases  and other safety 
submissions  under the new legislation. By 1993, he  was the Head of Offshore Structural 
Safety. 

He joined MTR Corporation  in  Hong Kong in I995 and  was  Safety Programme Manager, 
Safety Audit Manager,  System  Assurance  Manager (Project) and is now  the Safety  and 
Quality Manager. He is now responsible for all safety  management  and  quality 
management matters of the existing radway network and new  MTR  extensions. 

Previously as the  System  Assurance  Manager (Project), Jacob was responsible for 
assuring the operational safety and reliabillty of all new extensions including the HK$ 35 
billion Airport Rallway which opened in 1998. 

Dr. Kam is a Chartered Engineer  and a professional  member of various Institutions. He 
has published  around 90 articles in international technical  journals and conferences. He 
also has  an MBA from Kingston Business School,  U.K. 

Lim Po0 Yam 
Manager 
Safety 
Land Transport  Authority of Singapore 

Mr Yam started work in the railway industry in 1985, joining Mass Rapid Transit 
Corporation (MRTC) as  an  M&E  System  Planning  Engineer. He was involved in the 
construction  of the Phase I, IA, IIA and I I B projects. In 1989, he left  for Taipei,  joining 
the American Transit Consultants as the Lead  Scheduler. He was the advisor for the 
Department  of Rapid Transit Systems (DORTS) from June 1989 to December 1994. 
During that period, Brown, Red,  Blue, Green and Orange  lines were constructed. In 
1994, he left Taipei for Hong Kong, joining the Mass Transit Railway Corporation 
(MTRC) as the Senior  Planning  Engineer, for the construction of the Lantau Airport 
Railway  Project. He was responsible for Programme  Management of the Signalling 
Contracts and at the same time managed the Track Related Installation Programme 
(TRIP) from its commencement in July 1996 until  April 1998. 

Mr Yam joined the Land Transport Authority  of Singapore as the Senior Planning 
Engineer. One year later, he was transferred, and promoted to  be the Manager of the 
Safety Department. 



Dr Matt Walter 
Controller,  Safety  Management  Systems 
Railtrack  Safety & Standards 

Matt Walter-is the Controller Safety  Management  Systems in  the Safety & Standards 
Directorate, Railtrack PLC. 

He took up this post  in March 1998,  having initially joined Railtrack in August 1993 as 
the Head of Safety  Validation, following a career spent mainly in  the safety  and 
engineering sectors of  the nuclear,  oil/gas,  chemical  and transport industries. 
Immediately prior  to joining Railtrack,  he was a Board Director  of Electrowatt 
Engineering  Services  Ltd, a UK subsidiary of the Swiss  based EWI Group. 

Dr  Walter graduated in Mechanical  Engineering from  the University of Leicester and 
also  has a PhD  gained from research into  the  time dependent behavlour of complex 
structures. He is a Chartered Engineer, a Fellow of the Safety  and  Reliability  Society, 
and a Member of the Institute of Nuclear Engineers, the Institution of Occupational 
Safety  and Health and the  Chartered Institute of  Transport. 

He is married with a son  and a daughter and  lives in Cheshire. 

Ray Howe 
Rail  Accident Investigator 
Transport  Accident  Investigation  Commission, New Zealand 

Ray is a civil engineer with 30 years experience with  New Zealand  Railways. He was at 
various  times  Plant  Engineer, District Engineer, Director  of Electrification for  the 25 KV 
electrification of the  North Island  Main Trunk and the Manager Track. 

Since leaving New Zealand  Railways in 1988 Ray  has worked  in Sydney  and London as 
part of a consultant service to  City Rail, British Rail, and London Underground. During 
this period he  was particularly involved in developing  and implementing risk assessment 
techniques to prioritise work programmes within resource restraints. 

In 1995 the call of home saw him  take up  his current  position as Rail Accident 
Investigator with  the Transport Accident Investigation  Commission. 

Ray is married with three children and  numbers  bridge, bowls and still trying to explain 
the All Blacks current  form amongst  his  relaxations. 

Bob Smallwood 
HM Deputy Chief Inspector of Railways 
HSE 

Dr Smallwood joined HSE in 1976  and  specialised in  the application and  use of  risk 
assessment in hazardous  industries. He spent two years on secondment to the  Atomic 



Energy Authority as technical  adviser on a major risk assessment project  for  the 
Ministry  of Defence and  also led a specialist  team for five years in HSEs Major Hazard 
Assessment Unit. 

Bob  Smallwood joined HM Railway Inspectorate (HMRI) in 1994 as Deputy Chief 
Inspector to establish a Safety  Case  Assessment Unit and to advlse on the application of 
Risk  Assessment in the Railway Sector. He also led HMRl’s Research activity and 
advised on special projects, eg. the Appraisal of ATP  and the use of Cost Benefit 
Analysis.  In July 1998 he took  over the Head of HMRl’s Operations Division and  is 
responsible for all enforcement activity and  advice  on operational Railway  Safety  Issues. 
He is also responsible for leading  and coordinating all major investigations of Railway 
Accidents by the Inspectorate. Bob maintains his interest in Risk  Assessment  and is a 
member of  the Society for Risk  Analysis. 

David J.S. Billmore 
Safety & Loss Control  Manager 
GNER. UK 

David joined GNER in I996 when  Seacontainers won the franchise to  run  train services 
on  the East Coast Main  Line. 

Previously  he was  Safety  Systems  Manager with  Intercity East Coat, (part  of BR); 
Production Manager Petroleum in the freight business;  and ten years as an Area 
Maintenance  Engineer at  a variety of locations. 

In his current  position he is Professional  Head of Occupational Health and  Safety for 
GNER. 

He is a member of  the  Institution of Mechanical  Engineers, the  Institution  of 
Occupational Safety  and Health, the International Institute  of Risk and  Safety 
Management  and the Institute of Logistics and Transport 

Hans Ring 
Director Safety 
Swedish National Rail Administration, Sweden 

Hans  Ring  is a graduate from  the Royal Institute of Technology in Stockholm with a 
Master of Science  Degree in systems  engineering. Later he assisted Professor E. 
Anderson in developing the first student course in railway  systems. 

He joined the Swedish  State  Railways in 1982. In 1988 the SJ was split up into a train 
operating company and  an infrastructure manager. Shortly after that Hans  Ring  was 
appointed Senior Director on the Director General’s  Senior  Staff. 

In 1995 he  was appointed Chairman of  the Swedish Delegation for Safety at Rail-Road 
Crossings. 



In January  1998 there was a corporate reorganisation and  Hans  Ring  was then appointed 
Head of  the new Safety Department, responsible for traffic safety  and electrical safety. 

The new  Safety Department is responsible for safety  strategies  and  policies, for the 
safety  management  system within  the company  and for giving  advice on safety related 
matters to  company  units as well as to  train operating companies on the national railway 
network. 

Stewart  Francis 
Chairman 
Rail  Passengers  Council, UK 

Stewart Francis is Chairman of  the Rail  Passengers Council. 

In addition, Stewart is Chairman of three commercial radio stations in Peterborough, 
Cambridge  and  Kings  Lynn, and is  a Partner of Francis Vincent Media, a sponsorship 
company. He is a non-executive member of Cambridgeshire Health  Authority. 

Previously, he was Chief Executive of Business Link Greater Peterborough, Chairman 
and  Managing Director of Mid Anglia Radio  plc.  and Chairman of the  Commercial Radio 
Companies  Association. 

Stewart is an award-winning radio broadcaster  and has raised €1.5 million for local 
disability  charities. 

Yoshihira Fukushima 
Deputy  Di rector  
East Japan Railway  Company 

Mr Fukushima was born on 28" September 1950. He was educated at Tokyo  Institute 
of Technology, Faculty of Technology and Mechanical  Engineering  gaining a Bachelor of 
Engineering. 

Mr Fukushima joined the Japanese National Railways  UNR) in  April 1975. 

Mr Fukushima has held a variety of managerial positions at  JNR before becoming in June 
2000 Deputy  Director, Safety  Research Laboratory. 

Hiroyuki Suenaga 
Assistant Manager 
East  Japan  Railway  Company 

Mr Suenega  was born 24* December 1965. 

He was educated at  Nihon University, Faculty of Technology,  Mechanical  Engineering. 
He gained a Bachelor of Engineering. 



Mr Suenega joined the East Japan  Railway  Company in April 1988. From February I996 
- February 1999 he was Assistant  Chief, Sendai Driver's Office. 

He is presently  Assistant Manager,  Safety  Research Laboratory. 

Ian Naish 
Director RPlB 
Transport Safety Board  of Canada 

Ian Nalsh  obtained an undergraduate  degree in Civil Engineering from London 
Unwerslty, a Masters  degree in Transportatlon Engineering from the Universlty of New 
Brunswick and a Masters  degree in Business Adminlstration from the Unlverslty of 
Western Ontario. 

He has occupied varlous regulatory positions in the rail safety area over  the past fifteen 
years, most recently as Dlrector  of lnvestlgatlons  In  the Rail and  Plpeline  Investigation 
Branch of the Transportation Safety Board of Canada. 

Bill Casley 
Director 
Bill Casley Consultants Pty,  Australia 

Bill is a professional  engineer  whose career in public  service has  spanned  some 47 years 
within  the Australian Railway Industry. In 1992, Bill was seconded from the New South 
Wales' State Rail to the  Department  of  Transport to  formulate and  establish major new 
rail safety  legislation for NSW. 

During his 7 years with  the NSW Department of Transport, he was at the  forefront  in 
the establishment of rail safety legislation and rail safety regulatory practice within 
Australia. 

Since  his retirement  from  the  Department  of Transport, he now works as an 
independent consultant, providing safety  management support to developers, 
contractors and operators in the railway industry. 

In response to a number of inqulrles regarding the availability of previous  conference 
papers, the delegates to  the I999 Tenth Conference In Banff, authorised Bill Casley  and 
John Hall (NSW  Department  of  Transport) to coordinate the establishment of the CD 
Project. His  paper  represents a report to delegates  on  progress of this project. 
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ISSUES ARISING FROM THE LADBROKE GROVE TRAIN DISASTER 

Introduction 

The morning of 5 October I999 was brlght and  sunny, exceptionally so, many 
afterwards remarked on the cloudless  sky, the clarlty of the alr and the unusual intenslty 
of the low sun. However, events that mornlng turned It Into one of the darkest days in 
Brltish railway history. 

A t  just after eight o’clock that morning a three car  diesel multiple unit operated by 
Thames Trains colhded  head-on with a diesel powered high  speed train operated by 
First Great Western a t  Ladbroke Grove, a short distance outside Paddington Station In 
Wes t  London. The colllslon speed  has slnce been  estimated to have  been in excess of 
200 kph. The effect was  devastating. The  front coach of the DMU was totally 
destroyed,  and the ejected  diesel  fuel, both  from this and the HST power car, caused a 
huge fireball. One of the  MKlll coaches of the HST  was subsequently burnt  out In a 
resultant secondary fire. 3 I people, 29 passengers  and the two drivers were killed, 
hundreds were injured, some very seriously with  both collision injuries and  burns. 

Whilst  the immediate cause of the accident was known within a few hours, the Thames 
Tram had  passed a signal a t  Danger, the contributing system  and detail failures were 
many  and complex. Some dld not emerge until many months later in the  latter stages of 
Part One of  the public inquiry which the Government set  up after  the accident.  Indeed 
more facts  may still emerge from ongolng research. As thls paper IS written, just after 
the first annwersary of that terrible disaster, that public Inquiry has not reported. Part 
Two of the Inquiry, to look at the Industry’s  safety  management  systems  and structure IS 

just about to start. It would be wrong to pre-empt the findings of  that inqulry, and this 
paper will  not attempt to do so. However, many other  resultant inqulries, including the 
industry formal inqulry into the accident, have  been completed and  have reported. 
Some of  the immediate lessons  can be shared with  internatlonal colleagues.  Indeed It 

would be wrong to hold this conference In London and  say nothing  about this accldent 
which has rlghtly been  called a  ‘watershed for safety in the UK rail industry. 

Fmally, in thls introductory section, mention must be made of  the derallment at  Hatfield 
which occurred just as thls  paper was  being  finalised. Whilst investigations are a t  an 
early stage It is already  clear that  the accident was initiated by a broken rail. This  serves 
to  remind us that railway safety is about managing  many  and all risks,  and in particular all 
those with catastrophic consequences. After  the accident at  Southall in September 
1997, which tragically killed 7 people  and was  also the  result of a Signal  Passed at  
Danger,  and Ladbroke Grove just over  two years  later; with effectively three public 
inquiries into these  accidents completed and a fourth about to start; the  entire focus of 
public,  medla  and political debate about railway safety  has been centred  on SPADs  and 
whlch train  protectlon systems  should  be  chosen for the UK  network. 
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ATP  preventable rlsk is about 5% of  total rallway rlsk In the UK. Many other rlsks  must 
also  be proactively managed  and It IS to be  hoped that the immense focus on SPAD 
management  has not taken  people's  eyes off some of these other rlsks. A  flrst lesson 
we have all learned over the years IS that  our focus  should be on preventlng the  next 
accldent and that w ~ l l  probably not have the same root cause as the last. 

The Lessons Already Learned 

The aftermath of the accident at  Ladbroke Grove saw a huge amount of media 
attentlon. Wlth 24 hour news,  and multiple news  channels, the very rarlty of a radway 
accldent makes It newsworthy as well as Its scale. The  change of Government since 
prtvatlsatlon of the Industry and the controverslal nature of both  the prlvatlsation Itself 
and the structure adopted added to the interest and the temperature  of  the debate. 
Multiple lines of lnqulry were started.  As well as the publlc mqulry to be chalred by 
Lord Cullen.  many other Investlgatlons or reports  were called for  Apart  from  Lord 
Cullen's  publrc mqulry most have now  reported. The llst below IS not necessarily 
exhaustwe but covers the major reports .- 

The Industry Formal lnqulry into  the Ladbroke Grove Accident 
The HSE report Into Railtrack's  safety  management  systems 
The revlew  into  the positioning and role of Railtrack's Safety & Standards 

The Du Pont report  into safety in  the UK Rad Industry 
Sir David Davies report  into Train Protection Systems. 

Directorate (The Rowlands  Review) 

These reports have  already  generated over 300 recommendations leading to  more than 
500 actions. The industry IS struggling to resource these,  even before  the various publlc 
inqulries report. 

So the f i rs t  lesson  is that an accrdent  such as this places  huge  demands on the industry. 
Wlth modern expectattons of safety performance from  the privatised Industry the costs 
of certaln farlures, both In  financlal and reputational terms has become  Immense. Whilst 
the industry continues to be  accused by the media of putttng profits before safety I 
belleve, In truth, it will  do virtually anythlng In i ts  power to  avoid an accident which 
results from a fallure of Its equlpment, people or processes. Whether some of  the 
expendlture which w ~ l l  now result can be justified In overall societal benefit terms is for 
others to judge. For the industry it IS now a matter of survival. 

Similarly for the politicians. The previous Government decided to abandon the 
programme to fit natlon wide ATP to Britain's railways  because its costs far exceeded 
i ts  benefits. The advice  on  which It took that decision was the best available. The HSC 
and HSE supported It as did a raft  of the best safety  academics in  the  world. The money 
would save  many more lives  spent on other things  such as road safety or the health 
servlce.  That  remains the case. But the media and  thus public opinion was simply not 
prepared to accept high profile accidents occurring for which a remedy, however 
expensive,  was  available. In terms of public perception, if  not legally, it was as if  the risk 
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moved from the ‘tolerable’ reglon of the HSEs ‘tolerability  of rlsk‘ spectrum to the 
‘Intolerable’ Submwons  from all parties to the joint tnqulry saw moving to ATP based 
on the new  European ERTMS  standards as the right long term solution. Dlfferences of 
oplnlon were conflned to the  route and tlme scales to achfeve  this.  Organs of the 
Government have committed to fund the recommendatlons from  the  jomt inqulry into 
tram protectlon systems, whatever they may be. So the  next lesson IS that  what 
constitutes tolerable and Intolerable In  safety terms cannot be  measured  slmply  by 
equatlng costs  and  benefits,  and the most academically correct advice in the world  will 
not help If an accident occurs whlch a different declsion could have prevented. Decidmg 
how to spend limited resources on alternatlve safety improvements which cannot all be 
afforded  will become  increasingly difficult. European  level action on safety decision rules 
IS desperately  needed  and is being  pursued. 

The  third major lesson is the need for independent  accldent investigation. I believe this 
is now recognised  by all in  the industry with only the HSE resisting. Whilst 
collaboration between the HSE, the BT  Police and Railtrack on  the site has progressively 
improved between  Southall, Ladbroke Grove and Hatfield, the  overall process  remalns 
deeply unsatisfactory for a number of reasons. The adversarlal, court room, nature of a 
judicial Inquiry IS simply not  the best  way to establish the facts of an accident. A t  
Ladbroke Grove Part I many hours were spent  debatlng the configuratlon, position and 
slghtlng of the now Infamous  slgnal SN 109. Yet It was only In the last  few days that 
evidence  emerged whlch appears to show  that, whatever the root or  underlying causes, 
the  drlver of the Thames Tram had started to drive Incorrectly at  the earller SN87 
signal, the slghting of which IS close to the maximum  attainable under any circumstances. 
Rail  needs the same arrangements as for alr, where  the clear separation between the 
AAlB and the CAA has great strength. The abllity of an independent accident 
Investigator to examme the role of the Regulators in the accldent,  and the ability to 
dlspasslonately  establish the facts before any blame allocation or prosecution processes 
start  are just two  of  the strengths of such a system. 

The final lesson I would wish to  brmg out is that losing a reputation is far easier  than 
winning one. Desplte the fundamental  upheaval of  the UK rad industry, the processes 
put  in place  have led to the underlying safety performance contlnulng t o  Improve. The 
dreadful accidents at  Southall,  Ladbroke Grove and Hatfleld do not lie outside the 
bounds that are predicted by long term statistical analysis.  Last  year, despite Ladbroke 
Grove, the total number of SPADs  was the  lowest ever recorded. Colllsions and 
derailments continue to  reduce and  again  are at the  lowest level  since records began. 
But expectatlons brought  about by a hostile envlronment to  Railway privatisation and a 
polarlsed media  have moved even  faster. Getting any good news out is virtually 
Impossible, but bad  news  always  makes the headlines.  Since Ladbroke Grove Railtrack 
has actloned a huge number of improvements, and continues to do so. These  include 
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the acceleratlon of TPWS fitment, improvements at almost  all  Multl-SPAD signals, the 
Introduction of the world's  largest  confldential incident reporting system (CIRAS). to 
name but a few.  But good news on railways IS not a story. Our reputation has gone 
and it will take  years to rebuild.  Only a total absence of accldents  caused by factors 
wlthln  the  control  of  the Radway Group will be good enough. That IS why  the  target 
for accidental fatalities resulting from such causes has  been set in this  year's  Railway 
Group Safety  Plan a t  zero. W e  must have a complete Intolerance of any failure resultlng 
from factors directly In the  control  of the Radway  companies. Nothing less wdl do. 
Success IS essential. 

Managers from those  Rallways whlch are  earher  In the restructurlng process take note. 
Do not believe prlvatlsatlon IS the key  factor.  Increasing  expectations,  separatlon from 
Government and the global nature of the medla are much more  important. 

R I Muttram 
3 I. 10.2000 
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Human Factors: Findings from Ladbroke Grove 

Dr Deborah Lucas, HSE, UK 

1 Introduction 

On 5 October 1999 at 08.09 a Thames  Tram 3-car turbo class 165 dlesel unlt 
travelling from Paddington to Bedwyn, in Wiltshlre  collided wlth a Great Western 
Hlgh Speed Tram travellmg from Cheltenham Spa to Paddington. The accldent took 
place 2 miles outside Paddington station, at Ladbroke  Grove Junction. 31 people died 
and there were over 400 injured  some  cntically. 

Inspectors from HSE’s Hh4 Railway Inspectorate went to the site to investigate the 
causes of the crash. They reported that the immediate  cause of the accldent  appeared 
to be the Thames Tram passing a red signal (Signal Passed at Danger - SPAD) some 
700 metres before the collision point. The Initial report stated that ’the reasons why 
the I 6 5  passed the red lzght are  likely to be complex, and any  actlon  or  omission on 
the part of the drzver was  only one such factor  in a failure involving many 
contributory  fuctors. ’ (HSE, 1999a) The lnvestlgation considered human factors 
Issues In some detall as dld the Ladbroke Grove rall inquiry chalred by Lord  Cullen. 

2 Definition of human factors 

The  focus of thls paper is solely on the human factors  aspects of this traln crash. 
Human factors IS  defined by HSE as: ’environmental, organisational and job factors 
and human and individual characteristlcs  which  irzjuence  behuviour  at work zn a way 
which CUIZ affect health and sujety’(HSE, 1999b). A simple way to view human 
factors IS to thmk about three aspects: the job, the Indlvxdual, and  the  organisation  and 
how they impact on people’s health and safety-related behavlour. A key message IS 

that the Interaction between these three aspects must be considered. For example, the 
interaction between the human and the hardware interface  such as the  driver  and the 
signal. Human factors  takes  into account such aspects as the strengths  and  limits of 
the human cognitlve system (memory, attention, vision, etc.) in the  design of 
hardware. It also covers  other important issues such as an indivldual’s skills  and 
experience, fatlgue and  alertness, and so on. 

3 The human factors evidence at the Ladbroke Grove Rail Inquiry (LGRI) 

In the  first part of the LGRI (whlch covered the Immediate causes of the crash) 
evidence was  heard from a number of  human factors  experts Some of these  experts 
had prior expenence in the rail Industry, others were academlc psychologlsts who 
brought to the lnqulry theories from cognltlve psychology or expertlse  gained In the 
avlatlon or road transport sectors.  The evldence given covered a number of questlons: 

(1) What aspects of the Ladbroke Grove  rail crash appeared slmilar  to sltuational 
factors reported for  other  slgnals passed at danger? 
(2) What llmltations of the human cognltlve system need to be considered in 
relation to the slghting  and mewing  of trackslde rail slgnals? 



(3) What hypotheses might offer an explanation for why the driver of the Thames 
Tram passed  the signal (SN109) at red? 

The report from  the lnqulry IS not yet avahble so thls paper w~l l  only touch on some 
of the evidence presented to give a flavour of the scope and depth. In particular the 
next section considers those sltuatlonal factors whlch are reported  in previous 
literature as being posslble  contnbutory  factors to SPADs and whlch seemed pertinent 
to the Ladbroke Grove ra~l crash These were covered In my own statement to the 
mqulry Thls paper also glves some examples of the hypotheses whlch were proposed 
as posslble explanations  for the drlver of the Thames Train to pass the slgnal at  red. It 
must be stressed that these hypotheses are given only as examples of  human factors 
evldence Readers should Walt for Lord Cullen’s report for  concluslons as to the 
causes and contrlbuting factors of thls  rail crash. 

4 General situational factors 

Some research into the causes of  human error  on the railways, Including slgnals 
passed at danger, has been conducted although it is not all available In the public 
domaln. However a review of  such literature ldentlfled a number  of situational factors 
whlch have been cited  and which appeared to be applicable to the circumstances of 
the Ladbroke Grove rail crash. These are glven below (the order does not reflect any 
priority). 

4.1 Time of  day 
Studles have found that SPADs are  hlgher for morning hours (0400 to 0900). Delays 
In respondlng to a vlgllance devlce have been found durlng 0700 to 0800. The rall 
crash at Ladbroke Grove occurred shortly after 0800. 

4.2 Shlft pattern 
Drlvers on early shlfts have been  Identified as more likely to have SPADs. Drlver 
Hodder of the Thames traln was on an early shlft on the day of the accident. Studles 
have identified that dnvers may  be drowsy or fall asleep. However thls  seems to be 
more of a problem between midnlght and 0800 1.e. dunng a night shift. 

4.3 Tlme Into shlft 
A number of studles have found that  the lncldence of SPADs IS hlgher dunng the 
second to fourth hour of a shift. This IS not related to the shlft pattern or time of day. 
Drlver Hodder  booked on duty at 05.28 and the SPAD occurred during the third hour 
of his shift. 

4.4 Route knowledge 
No significant effect of expenence on SPADs has been ldentlfied in the avallable 
hterature. However drivers have clalmed that poor route knowledge is a likely cause 
of SPADs on runnlng Ilnes. Dnver Hodder had obtalned hls tram dnver competency 
certificate only 13 days pnor to the accident. He had completed 9 shlfts as the dnver 
In charge before the day of the crash 

Not  knowmg where a slgnal I S  sited has  been ldentlfied as an error source.  The slgnal 
SN109 that Driver Hodder passed at red  is located near other slgnals. A confuslon 
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error between adjacent slgnals could be posslble  (however at the  tlme of the SPAD all 
the signals were set to red). 

4.5 Vlslbllity of signal 
Certain slgnals have repeated  (multiple)  SPADs. One study found  that many such 
SPADs may have been due to reduced vislbllity as they  were situated  after a bend In 
the track. SN109 had  been  passed  at red prevlously. It also had reduced vlslbillty due 
to  obstructlons on approach by overhead wires  and a bridge. 

4.6 Other signal factors 
SN109 I S  situated on a gantry with other  slgnals.  Drivers have reported having to 
'count across'the  gantry to identlfy the correct  signal.  This  could  lead to confuslon 
between two signals.  However at  the time Driver  Hodder saw SN109 all signals on 
the gantry  were set to red. 

4 7 Speed of tram 
SN109 has a number of visual features In addltion to the coloured  aspect  hghts. The 
vlsual complexlty of a signal could lead to a hlgh demand on the mformatlon 
processlng capaclty of a dnver.  Thls might lead to an overload  sltuatlon and hence to 
errors partzcularly when there I S  llmlted time to  view the slgnal.  The  Impact of such 
features of a slgnal on SPAD rates has not  been studied.  However  the  literature does 
ldentlfy an increased SPAD rate after resignalhng. 

4.8 Incorrect  anticipation of signal aspect 
Researchers  have  identified that one reason for a SPAD is a driver  incorrectly 
anticipating that a signal aspect would  be showing a proceed aspect.  This is likely to 
be on the basis of their past  experience with that signal.  Driver  Hodder had not 
previously been stopped at thls signal. 

4.9 Dlstraction and preoccupatlon 
Many studies identlfy that SPADs may  be attnbuted to distractlon by actlvitles or 
objects  outslde the cab.  A speed board was present near slgnal SN109 and there were 
slgnals  for adjacent llnes nearby. These mlght  have  been a source of dlstractlon A 
dnver bemg lnattentlve or preoccupled has been ldentlfled as another common reason 
for a SPAD. 

4.10 Summary 
On the basis of thls review I noted  that a number of factors which have been ldentlfled 
as causes or correlations of SPADs prevlously appear  to be present in the Ladbroke 
Grove rail crash. In my evidence I stated that 'thls regrettable conjunction of so many 
previously identlfled SPAD risk factors would  have  put Dnver Hodder at an Increased 
risk of passlng a signal at danger'. (Lucas, 2000). 

I also pointed out that there have  been limited  findings  linking  organisational and 
management aspects of SPADs. In particular, the following  aspects  have been linked 
to SPADs: staff attitudes, the reliability,  quality and useability of frequently operated 
equipment,  standards of mamtenance of signals,  compliance with signal  siting pol~cy 
and practlce and pressures to keep  to the tlmetable. 
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5 Examples of hypotheses 

Dunng the evidence heard dunng part 1 of the Ladbroke Grove rall mqulry a number 
of posslble hypotheses were put forward to  try to explaln why the dnver mlght have 
passed the slgnal at red. Evldence from equlpment on board the  train lndlcated that the 
dnver had slowed down some dlstance before the slgnal but then speeded up as 
though he beheved  that  he had seen a ’proceed’ (green) aspect. The hypotheses 
therefore looked at why he might have had  such a belief. One particularly Important 
feature to note IS that  the experts were clearly looking at how the deslgn of the 
slgnalllng system may have interacted with the human Information processing system 
to lead to thls erroneous belief.  Some examples of the hypotheses are outlined below. 
(Note that these have been simplified for the purposes of thls paper.) 

5.1 Vlsual swamping  of the signal. 
The  effects of bright sunlight on the signal may have led to the dnver percelvlng a 
yellow aspect rather than the red. 

5.2 Non-parallel slgnallmg 
The pattern of slgnals In the 2 mlles of track outslde Paddlngton statlon contam  some 
locatlons where  not all tracks are signalled The locatlon of slgnals near SN109 I S  

such that I t  mlght be possible  for an lnexperlenced dnver to fall to appreciate that 
there I S  a slgnal for the route that he/she IS on. 

5 3 Antlcipatlon of signal aspect 
Slnce not all the slgnals on the gantry come into view at the same tlme there may  be a 
tendency to prejudge the aspect of those which appear later. Pnor experience  at a 
slgnal of recelving a ’green’aspect could b m  such prejudgement. 

5.4 The meaning of the automatlc warnlng system  (AWS) horn 
The AWS  horn IS used to denote a cautionary or stop signal aspect. At certam 
locatlons I t  IS also used to Indicate a speed restnction. As there is a speed board near 
to SN109 a confusion mlght be posable. 

5.5 The use of the driver reminder appliance (DRA) 
DRA is a manually set device In the cab. Drivers use I t  to remlnd themselves when 
they are stationary that a slgnal has been set to ’red’.  If they  try to take power when 
DRA IS set they cannot. However If DRA IS used at cautlonary aspects then there IS 

the posslbihty that a dnver may come to rely on it rather than  checkmg for the red 
aspect. There would  be lncreased m k  of a SPAD I f  a dnver who  was uslng DRA In 
thls  way  then forgot to set DRA  at a cautlonary aspect. 

5 6 Vlsual overload 
The nature of the human vlsual system means that a driver’s  vislon attention switches 
between objects I n  the cab,  and those outside on the line. The signal may be only one 
of these  sources. A signal can be a complex mformation source if it is not easy to 
identlfy whlch slgnal applies to the route or if the signal has a number  of features. 
Depending on the number of attention sources, the time to focus on each one may be 
very short. In some cases a signal may  not  be  vlewed withm the signal slghtlng tlme. 
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5.7 Summary 
The range of hypotheses proposed are lndlcative of the many facets of  human factors 
that were Issues in the Ladbroke Grove rail inquiry. The report of the inqulry will 
provide concluslons about why the crash happened. Thls paper has merely stated 
brlefly some of the hypotheses which were put In evtdence to the Inquiry It offers no 
preference over whlch  of these may be  more probable than others. 

6 What have we learnt about human factors? 

Part 1 of the Ladbroke Grove rail Inquiry was followed by ajolnt lnqulry Into traln 
protectlon systems presided over by  both  Lord Cullen and  Professor Uff In the 
course of thlsjolnt lnqulry the human factors experts from the Ladbroke Grove  (who 
were also  experts for the Southall rail Inqulry) were asked to prepare a jolnt report. 
The alm  was to set out some  general pnnciples on human factors. I undertook to pull 
thls document together with inputs from Professor Neville  Moray, University of 
Surrey, Professor John Groeger, University of Surrey,  Professor Helen Mulr, 
University of Cranfleld, and Ms Emma Lowe, Railtrack Safety and Standards 
Directorate.  The 'consensus pnnciples' which were developed are given in full below. 
In my view they are an excellent summary of the  key  human factors  issues that came 
out of both the Southall and  Ladbroke Grove rail crashes. The principles  apply to 
significant human factors Issues which are relevant to reducing the number of signals 
passed at danger. 

7 Human factors consensus principles 

7.1 Deslgn Issues 

H F I  Human factors aspects of tram drlvlng cover not only the characterlstlcs of the 
driver (e g. route knowledge, alertness, etc.) and the equlpment (e  g signalling, traln 
controls and Instruments, etc.), but also the Interface between the dnver and the 
equlpment. Full evaluatlon of this human-machine comblnatlon is  vltal for the 
reduction of opportunlties for human failures. This analysis should be done by 
Incorporating knowledge about human Information processing, human reliability, and 
good  ergonomlc  pnnclples  into the design and evaluatlon process. It is a serious 
weakness if well established pnnciples of ergonomics are  ignored. 

HF2 When implementing a fully (or a partially) automatic protection  system such 
as TPWS or ATP It IS  essential that its evaluatlon should  include 
( I )  whether the operators  (signallers, drivers) fully understand how the system 
works 
(il) whether they understand its limitatlons (e.g. in terms  of  speed,  operating 
conditlons) 
(lii)  whether a study has been made of Its failure  modes  and how the operator w ~ l l  
respond when the system fails. Sooner or later  all hardware and  electronic systems 
fad.  Operators must be taught what will  happen  when the system fails, what are the 
symptoms that show I t  has failed or is falling, and what actions they must take. 

HF3 The deslgn process for new equlpment e g. cabs, Interfaces of equipment In 
control rooms, should conslder human factors Issues explmtly. Bullding the needs of 
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the users of systems Into design prevent human errors from arising This requlres early 
incorporation of human factors thlnkmg and involvement of future users of  the 
equlpment In the design process. 

7 2 Slgnal sightmg 

HF4 Slgnal slghting principles and practlce and slgnallmg deslgn must consider the 
hmitatlons of human physiology and  anatomy In particular: 
( I )  the reliability of colour  discnmlnatlon in the penphery of the retina 
(ii) the dynamlcs of vlsual attention especially where there are several objects In a 
visual field  and 
(iii) the Impact of temporary interruptions of previews of the slgnal caused by 
changes of visual attention (e.g. between track, slgnal and In-cab Instruments), slgnal 
obscuratlon, and  changes In slgnal posltlon on approach (e g. when approaching a 
slgnal on a curve) 

HF5 Complex signal and track layouts Impose  higher demands on dnvers’route 
knowledge  and attentlon.  The designers of signals and slgnal slghtlng arrangements 
must  recognlse that more  complex deslgns and mlnlmal compliance wlth such 
standards as currently exist Impose addltional demands on drlvers  and lead to more 
opportunlties for human failures. Presentmg lnformatlon In a consistent and 
stralghtforward manner, avoidmg anomalies, and reduclng other visual distractors at 
signals should be the normal good practlce for all signals. It should always be 
possible to identlfy a s~gnal directly and uniquely. There should be a requirement for 
an ergonomic assessment of  the ’dnveability’ of a route for  new  signalling layouts. 
This IS particularly necessary when such layouts are complex. The process for 
derogations or authonty  for non-compliance wlth  such standards  should  conslder 
carefully such human factors mues 

7.3 Waming devices 

HF6 Wammg devlces should be deslgned accordlng to known ’best practlce’ 
ergonomlc principles. This would ensure that I t  1s clear to  dnvers what the warnmgs 
are slgnlfymg and what action should be taken The lnabllity of  AWS to dlstlngulsh 
between cautlonary and danger aspects IS an ergonomlc deslgn problem 

HF7 The use of existlng warnmg devices to warn  of other sltuatlons must be 
considered very carefully (e& usmg AWS to warn of other non-slgnal situations such 
as speed restrictlons) smce thls may reduce its effectiveness as a primary wammg to 
the driver of the need to stop the train. It IS also important to  conslder the impact of 
other systems on existmg warning devlces, for example, on the introduction of TPWS 
or more advanced systems Warning devices which are fitted in  cabs to alert drivers to 
signals can give nse to a level of dependence on the devm. Such dependence, and 
the risks associated when it is not provided, should be considered  for existing systems 
and during the design  and risk assessments of  new warning devices. 

7.4 Traimng and route knowledge 
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HF8 A dnver’s knowledge of a number of ’routes’Is a key element In the preventlon 
of slgnal reading problems partlcularly for complex layouts. Human  memory has 
known Ilmltatlons. These llmlts need  to  be recognlsed and, where posslble,  other 
means of support glven to dnvers to reduce hlgh demands on memory The tralnlng 
and assessment of such ’route  knowledge’would benefit from Increased ngour, 
Interactlve, computer-based lnstructton and assessment rather than relylng on verbal 
reports for the assessment of competence. 

HF9 Drivers wlll rarely  expenence certaln abnormal or degraded  sltuations (e.g. 
dnvmg wlth wamlng devices isolated) or emergencles (e.g. detralnlng  passengers). 
Regularly encountering such sltuations in a simulated  envlronment wlll assst them I n  

deallng more effectively wlth any real-life occurrences. Simulators  are  becomlng 
more  wldely used across many industries for Initial and refresher  traming  and  for 
assessment of some  elements of competence. Their use In the rad sector would be 
beneflclal. The selection of the appropriate fidehty of slmulation  for such traming 
should be based on a suitable analysls of dnver  tramng and  assessment needs. 

7.5 Alertness and  fatigue 

H F l O  Reduced alertness due to the effects of fatlgue or the repetltlve nature of a task 
I S  one of a number of influences on the human performance of all safety critlcal staff 
Good practice guidehnes on shlftwork and the tlmlng of breaks wlthln shlfts exist and 
should be  used  more wldely withln the rad industry. 

7 6 Developing human factors capabllity in the rail industry 

H F I  1 Rlsk assessments should continue to consider those human fallures which may 
Initlate incldents or mitlgate the consequences of accidents. Safety  cases  should 
conslder fully the risks from human fallures and thelr assoclated  control measures. 
The further development, and use of, exlsting human reliability methods withln the 
rail industry would be advantageous. The numbers of staff in the rail sector wlth 
sufflclent knowledge of human factors would need to be increased for such 
assessments. 

HF12 Signal sighting  committees  should be able to call on expert human factors 
assistance when complex layouts and signalling situatlons  are in question. 
Investigators of incidents should also have access to sultably trained  and  experlenced 
speclalists. 

7.7 Incident lnvestlgatlon 

HF13 The lnvestlgation of incidents of slgnals passed at  danger  should be informed 
by  human factors  theorles  cast in approprlate investlgatory tools. The causal analysls 
of  such Incidents and accidents should conslder posslble comblnations of human 
factors relating to Individual and systemkquipment aspects and to the interface 
between indlviduals and systems. The informatlon provided by on train monitoring 
recorders should  routinely be investigated followlng a SPAD. Statlstical analysis of 
data from such accidents and Incidents should bulld on research already published 
including that on the influence of organisational and managerial on incidents.  Suitable 
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cautlon should be exercised when the attributed cause of a serious SPAD is solely 
dependent on  the recollection of those involved. Information reported by traumatised 
lndlvlduals can be unrelmble and  should be supported by other lnformatlon sources 

7.8 Increasing the awareness of human  factors 

HF14 There I S  an awareness of the potentlal threat to safety caused by human factors 
In order to understand the Issues In more  detall I t  IS advlsed that lnfolmatlon about the 
causes of error, the  Influence of dlfferent types of stress  and workload on performance 
and the potentla1 for fatlgue, health, communlcatlon, etc. to hmlt performance IS 

included In the tralnlng of safety crltlcal staff  and thew managers Such a requlrement 
for awareness tralnlng I S  already In operatlon for pllots In the avlatlon Industry 

7.9 Confidentla1 reportlng 

HF15 The confldential reporting of safety related incidents provldes an Important 
add~tlonal source of information to learn  from.  Such systems of reportlng also 
mamtain a certaln level of safety awareness among staff. 

7.10 Management of dnvers 

HF16 There are also Issues around the management of dnvers, particularly those who 
have been identified as 'at risk'. The use of the ontrain monitorlng systems (OTMR) 
to proactively evaluate the drlving styles of  such drivers would be a useful 
Information source. The management  of new dnvers, especially those who have been 
recrulted from outslde the rall sector, is also a key area Evaluatlon of the sultabillty 
of tralnlng and assessment reglmes  for thls category of drlver IS  recommended. 

8 What would be the benefits of applying such principles? 

Followlng the 1 s t  of consensus  pnnclples the  human factors  experts concluded that: 

'In proposing these princtples we are fully aware that  they cannot eliminate all 
signals pussed at  danger  and  that n technical solution which would prevent  those 
hunlun  errors which lead to  serious consequences is needed.  The design of  any such 
teclznrcal solutions needs to  consider hunzan factors in order  to avoid nztroducing 
additional risks However, applying  the above human factors principles  should reduce 
the variability in the  occurrence of SPADs between signuls and between drivers and 
should therefore reduce SPADs  overall. We  are not  able  to  quantib the likely  extent 
of this reduction however we anticipate that paying attention to these key human 
factors issues would prevent  more  of  those SPADs on running lines  which  are 
currently stated to be caused by 'inattention ; 'misread signal' and particularly 
'disregard signal T The  latter  category include nlany SPADs whzch have had  serious 
consequences. ' (Joint inquiry, Human factors report) 

8 
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All safety  professionals  know  that the human  element  in  any  process  or  system is a 
guaranteed  source  of  errors.  Yet  many  of  the  procedures in rail  operations  rely  heavily  on 
knowledgeable  and  experienced  people  doing  their  jobs  correctly.  To  guard  against 
human  errors,  railroads  have  built  up  extensive  rules  and  procedures,  employee  selection 
processes,  training  programs,  on-the-job  supervision  and so on.  We  also  have  some 
automated  systems  that  either  aid  people in avoiding mistakes or  catch  the  mistakes 
people  make,  and  we  are  always  looking  for  ways to improve our safety  defenses. 
Minimizing  the  errors  people  make is key  to  making M e r  improvements  to  safety at 
Canadian  Pacific  Railway. 

At  Canadian  Pacific  Railway,  safety  performance  of  train  operations is measured using 
several  metrics,  the  key  ones  being  cardinal  rule  violations,  crossing  and  trespasser 
accidents,  non-accident  releases  of  dangerous  goods,  and train  accidents.  Train  accidents 
are  subdivided  into two categories; FRA' reportable  which are tracked  by  primary 
functional  responsibility  and  non-FRA  reportable.  Over the period  from  1996  to  the 

# of accldentsl 
miillon train mtles 

1996 

~~ . 
Enwonmental 

I Human Error 

I Equipment & 
infrastructure  fallures 

1997 1998  1999 2000 
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U.S. railroads. Accidents are defined as those incidences where  cost of damage to inhstructure or 
' U.S. Feded Railroad Administration criteria are used to hack accidents in order to allow  comparison with 

equipment  exceeded $6,600 US. for 1999 and 2000. The dollar  threshold was slightly  lower  in  earlier 
years. 



present,  the  frequency  of  FRA  reportable train accidents  classified as primarily  due to a 
technical  failure  (infrasttucture  or  equipment  failure)  have  declined  by 80%; those  with 
human  error  being the primary direct cause  have  declined  by 47%. While  both  numbers 
are  impressive,  we are now  in a situation  where further improvement has to  come  from 
reductions in human errors. To date in 2000,53% of  all FRA  reportable train accidents 
and  the  vast majority of all non-FRA  reportable train accidents, are caused  by  human 
error. In 1996, only 35% of our FRA  reportable  accidents  were human error based 

Another  category of errors, operating  rule  violations,  which are extremely serious 
mistakes  that  can lead directly  to  on-track  accidents,  have  not  improved  since 1996. In 
fact,  the  number of cardinal  rule  violations (CRVs) in  Canada in 1999 was  greater  than in 
1996. 
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CRVs are tracked for all CPR's operations  now, but we do not have historical information for our U.S . properties. 
Thus, only the trend for Canadian violations is shown. 



In 2000, we may be seeing  the first year  of  an improvement, actual year-to-date at the end 
of August, when projected  to year-end, shows  a decline of 30% from  1999 actual. 

We began in  1996  to look for  alternative ways to diagnose and  mitigate  the  errors  that 
people  make.  While  CPR had been involved in  some pioneering  work  on  managing 
fatigue  of train crews  (the CANALERT project),  we  have extended  our fatigue 
management efforts to other employees, including mechanical  workers in  shops, track 
maintenance of  way employees and signals  and  communications  technicians.  We  also 
examined the  cockpit  resource management programs of two large US airlines, and 
created our own “crew  resource management” training program.  This program was 
piloted in 1999, and  is  now being rolled  out  to over 6,000 employees who operate trains 
on our railway.  It is  a two day program that addresses five  key  areas  of  the human side  of 
crew performance, namely, human factors, situational awareness, communications, team 
work and  technical proficiency. These two topics, fatigue and crew resource 
management, deserve  a presentation in their own right and will not be covered any further 
here. 

We  have also made some progress in  using  a “human factors”  approach to investigating 
and more thoroughly understanding why our people make the mistakes they  do. The  rest 
of this paper deals with  using a human factors approach to  investigate accidents and 
incidents  at CPR. 

Track Occumncy Permit Violations 

Our first  experience  came in  1997, when we contracted with a consultant  to  examine  a 
group  of track occupancy permit’ violations where track maintenance workers were left 
unprotected on the track. While the  experience overall was beneficial and helped us to 
make  some changes to  the procedures, documents and system used by rail traffic 
controllers and track  foreman  to  safely  allow track workers access to the tracks, we were 
not satisfied with the perceived benefit  given  the amount of time,  effort and cost 
involved. It did confirm  that  the  organization could benefit  from a human factors 
approach. After some  further  deliberations, we hired an individual with “human factors” 
expertise  but no rail experience. She  joined our train accident  prevention team on 
September 30 1998. 

~~~ 

worker  ownership of the  track.  It  involves  keeping  paper  documents  in the field  and  computer  documents 
’ Track  Occupancy  Permit  (TOP) is a  process  whereby a Rail  Traffic  Controller  gives  a  track  maintenance 

and  which other workers are protected. 
in  the  office  and a  process for clearly  communicating  and  confinnimg with  each  other what  the limits are, 



Three weeks  later,  on  October  20,  1998,  an  experienced  train  crew  operating  a  5,802  ton 
train  with two locomotives  and 43 loaded  cars  of  potash ran into the back  of  a  standing 
15,174  ton grain train,  consisting  of  six  locomotives  and  1  1  8  loaded  cars, at 16.4  mph. 
The  accident  occurred  on  single  track.  The  standing  grain  train  was  waiting  on  the  main 
line  for  a  train  travelling  in  the  opposite  direction  to  enter  a  siding,  after  which,  both main 
line  trains  would  have  been  given  signal  indication  to  proceed.  The  crew  that  made  the 
error  were  tired,  a  few  miles from home,  and on their  second  tour  of  duty  for  the  day. 
The  accident  occurred  at  00:56.  Damage  to  equipment  and costs to  clear the site 
amounted  to  5260,000.  Fortunately,  the  crew  suffered  no  injuries in the  initial  collision, 
nor  were  they  trapped  in the grain which  subsequently filled the  cab of their  locomotive. 
We  convinced  the  vice-president  and  general  manager of Operations  that this accident 
presented  an  excellent  opportunity to use  a  new  investigative  approach  to  explore  the 
mistakes  made  by  the train crew.  Further, this new  approach  would  uncover  more 
detailed  information  than the normal  disciplinary-centered  investigation.  A  local 
agreement  with  the Union was  prepared  which  waived  discipline  for this one  occurrence. 
At the time, it was  felt  that  such an agreement  was  necessary in order  to  have  an  in-depth, 
truthful investigation, with no  fault  and no blame. 

The first draft of the  investigation  report  raised a storm of controversy  within our 
Operations  senior staff. The  report  was  unlike  any our operating  managers  had seen 
before.  Labour  Relations  was  equally  unhappy  with  the  content  and  format. 
Several  meetings  were  required to review  the  findings.  Some  compromises  were  made 
until we  had  a  report  that  was  “acceptable”. In this case,  “acceptable”  meant  a  report  that 
was disliked  by  most  Operations  and  Labour  Relations  staff  but  which  my  staff  felt  was 
somewhat  watered down.  In other  words,  no-one  was  happy  with  it. In fact,  some  of  the 
findings,  recommendations  and  safety  actions  were  removed  from  the  official  report  and 
tracked  separately.  The  official  report  contains  discussion  and  recommendations  on 
topics  such as fatigue,  train  lime-ups  and  booking  rest;  teamwork  and  communication in 
the  cab  between  the  conductor  and  locomotive  enginezr;  training  versus  in-depth 
understanding of a  particular  rule;  interaction  between  the  rail  traffic  controller  and  the 
crew;  general  compliance  with  operating  rules;  the  assumptions  that  were  made  by  the 
crew  members  and  their  impact on their  situational  awareness;  and  visibility  of  the  rear 
end  markers  on  the  grain  train.  Luckily,  the  people  directly  involved  in  the  investigation 
at  the  local  level,  including  the  general  manager,  felt  the  “human  factors”  approach  had 
uncovered  more usehl information  and  more  useful  corrective  actions  than  would  have 
been  the  case  in  a  typical  disciplinary  oriented  investigation.  We  had  gained  some 
support.  In  retrospect,  what  was  probably  more  important -- we  got  their  attention. 



Train  Accidents in Northern  Alberta 

The  next  set of  investigations  was  a  planned  project  that  commenced in January  1999. 
For  18  months,  until  June  2000,  every train accident  involving  an  error  by  a  crew  member 
resulting in any  amount of damage,  any  cardinal  rule  violation  and  any  reported “near 
accidents”  occurring in Northern Alberta,  was  examined  from  a  human  factors  approach. 
This geographic  location  included  192  operating  employees  with  home  locations  in two 
cities,  Red  Deer  and  Edmonton.  It  was  chosen  because  of  the  relatively  high  frequency  of 
incidents  compared  to other  locations and its  close  proximity  to  headquarters  staff.  The 
work  included  yard  and  terminal  switching,  main  line trains, belt  pack  (remote) 
operations,  local  assignments  and  way  freights. 

The  project  involved several levels  of  management  and  both  union  and  management 
participants  from two safety  and  health  committees.  Discipline  was  waived in hopes  of 
promoting  open  and  honest  flow  of  information  including  voluntary  disclosure  of 
information  surrounding  issues  such as culture  and  crew  interaction.  Rather  than  a  formal 
hearing  with  union  representation  that  is  the nom in a  typical  discipline  oriented 
investigation,  a  less  formal  interview  was  conducted.  Included  was the development of a 
detailed  flow  chart  of  events  leading  up  to  an  incident.  After  the  flow  chart  was 
produced,  possible  contributing  factors  were  identified.  The  information  was  then 
analyzed  using  human  factors  principles  to  determine  root  causes  and  high  level 
contributing  factors.  Follow-up  interviews, on-thsjob observations  and  an  employee 
survey  were  all  used  to  gather  more  information. 

In all, 64 separate  occurrences  were  assessed,  involving  152  or  79% of the  employees. 
The  four  most  common  occurrences  were  running  through  switches (20), shoving  over 
derails  or  stop  blocks  (15),  sideswiping  equipment  (10)  and  cardinal  rule  violations  (8). 

Errors  were  classified  into  three  types.  Slips  and  lapses  occurred 20% of  the  time; 
mistakes  occurred 56% of the  time;  and  deliberate  violations  occurred  23% of the  time. 

The  slipdlapses  category  included  instances  where  employee  attention  was  distracted or 
where  there  was  memory  failure.  The  “mistake”  category  included  errors  where an 
employee  believed  he  was  performing  his  duties  properly  with  an  acceptable  method,  but 
in fact,  there  was  a  short  cut  or  a  deviation  from  rules  and  procedures. (In such  cases, an 
employee  felt  justified  or  had  been  doing it  that  way  for so long, it had  become  the 
accepted  practice).  Many  of  these  were  rule  violations,  but  were  not  recognized  by 
employees as violations. The mistake  category  was  also  used  for  sloppy  work  habits, 
poor  communication,  lack  of  teamwork,  operating  based  on  assumptions  and  errors  due  to 
inexperience  or  lack  of  knowledge.  The  deliberate  violations  category  was  used  to 
classify  those  instances  where an employee  willfully  violated  rules  and  procedures. 



An analysis  of the factors  which  contributed  to the errors  yielded  the  following.  Note, 
that  several  factors  may be present  at  a  single  occurrence. 

Table I: 
Summary of High Level Contributing Factors in Accidents  As of June 30,2000 
High  Level  Contributing  Factor  Train  Accidents 

% Number 
Lack  Of  Teamwork  52% 33 

Technical/ berating Errors:  Lack  Of  Knowledge  47% 30 
Attention  Not on Task at Hand  47% 30 
Rule  Violations 39% 25 
Lack  Of I Varme  Communications 31% 20 
Poor  Situational  Awareness  27%  17 
Eauioment  and  Procedure  Issues  (Switch  Targets.  Labeling.  Etc.)  19%  12 
Poor  Job  Briefing 19% 12 
Shortcuts,  Sloppy  Work  Habits,  Perception  Of  Safety  Due 
To Exoerience.  Low  Volume,  Etc 19% 12 
Lack  Of Guidance For  Junior  EmDlovee/  New  Situation  17%  11 
Individual  Distracted Due To Annoyand Rushing, 
Frustration,  etc.  16%  10 
InterDersonal  Conflict Between Crew  Members 5% 3 
Total  Incidents  investigated 64 

ODerating Based UDOn  AssumDtions  48% 31 

While  attempts  were made  to  relate  the  64  occurrences  to  many  variables,  because  the 
sample  size  was  relatively  small,  only  two  factors  showed  some  interesting  relationships. 
The first  factor  was time into  the shift. Twenty-five  percent of incidents  occurred 
between  the  4th  and 5th hour.  We  believe this may  have  been  due  to  rushing  before  and 
after  the  mid-shift  meal  break.  The  second  category  was  experience;  47%  of  the 
employees  involved in incidents  had  five  years or  less  experience on their job, 
irrespective  of  their age or total  years  of  service  with  the  company.  Factors  which 
appeared  to  have  little  relationship  with  the  incidents  were  the  number  of  demerits 
acquired in the  past  three  years,  number  or  type  of  proficiency  tests  conducted  on 
employees,  time of day,  day of the  week,  month,  temperature  and  weather  conditions. 



Was the nroiect a success?  In some wavs it was. and in other wavs it was not: 

1.  The  number  and  frequency  of  incidents  over  the  study  period  showed  slight 
improvement,  but  the  improvement  was  similar  to  that  occurring  elsewhere at the 
same  time.  Therefore,  the  project  appeared to have  no  infiuence  over  the  total 
performance  of  the  operating  crews  working  in this geographic  location. 

identified  in  our  usual  incident  investigation  process.  For  example,  in  one run 
through switch  incident  involving  inattention,  the  switch  target  was  changed  from  a 
yellow  to  a  combined  yellow  and  green, to help  draw  attention  to  the  switch. 

3. A number of procedural  changes  were  made,  including  use of a  more  structured job 
briefing  checklist  to  improve  crew  communication, better  dissemination of the  root 
causes  of  the  incidents to all  employees  to  promote  awareness  and  more  focused 
proficiency  testing  after  an  occurrence  to  ensure  employees  were  not  continuing  to 
take  the  same  kinds  of  short  cuts.  These  have  been  progressively  implemented 
elsewhere. 

4. In retrospect,  total  removal  of  discipline  likely  contributed to an  uncaring  attitude in 
some  people.  Two  employees  were  involved  in 5 separate  occurrences  and  one  other 
was  involved in four.  The  absence  of  discipline  seemed  to  spawn  an  attitude  where 
some  employees  did  not  feel  accountable  for  their  actions. 

performance. 

meaning as there  were  no  consequences  (i.e.,  no  discipline). 

of  the tasks required  of  them,  while  some  union  representatives  and  some  employees 
were  reluctant  to  participate  either  in  the  investigations  or the corrective  actions. 

8. The  issues  identified  during the project  were  worked into revised  scenario  based 
training  for  operating staffthat operate  in  yards. This training,  which  is  system-wide, 
has  been  well  received. 

2. Some  of  the  corrective  actions that  were  undertaken  would  likely  not  have  been 

5 .  In contrast  a  couple  of  other  employees  showed  marked  improvement in attitude  and 

6 .  Some  employees  did  not  respect  the  new  approach  and  did  not  feel it had  any 

7. Local  management  staff  were  really  committed to making this work  and  completed  all 

An employee  survey  was  conducted  at  the  end of the  18  month  period.  One  hundred  and 
thirty-eight  questionnaires  were  handed  to  individuals  by S&H committee  representatives, 
and 77 were  returned  for  a  response  rate of 56%. Some of the  findings  included: 

Employees  were  aware  of  and  accepted  the  main  causes of the  accidents  occurring  in  the 
area- 

1.  They  were  aware of the  types of changes  in  work  behaviours  that  are  required  to 

2. Some  said  they  have started to  engage in the  required  behaviours; 
address  the  problems; 



3. Many  expressed  reluctance  to  accept  responsibility  for  their role  in  reducing 

4. Many  felt  that  violating  rules  and  taking  short  cuts  in  order  to  get the job done,  was 
accidents; 

still  acceptable. 

Bottom  line: Culture  change in this group of employees is going to take hard work and 
time. 

Other  investigations 

Also  commencing  early in 1999, mistakes made  by  rail  tr&c  controllers in the  Calgary 
Network  Management  Centre  over  a six month  period  were  reviewed  using  a  human 
factors  approach. The  process  involved  analyzing  incidents  to  determine  what types of 
errors were  leading  to  cardinal  rule  violations  and  recommending  corrective  actions 
which  would be effective  in  addressing  them.  Upon  completion of the  review,  a 
committee  made  up of mangers  and  employees  was  developed  to  address  some  of  the 
problem  areas  highlighted. This included  issues  such as the  layout  of  forms,  the  order in 
which  information  was  presented  on  the  dispatch  screens  and  the  way  overlapping 
information  was  dealt  with  by RTCs on  adjoining  subdivisions. A database  to  collect  and 
monitor  data  regarding  factors  related  to  human  errors  (such as hours  into shift, 
experience  on  the  subdivision,  etc.)  was set up.  Data  is  now  being  entered  for all 
incidents  which  occur. This review was also  utilized  by  the NMC when  they set up  a 
pilot  project  to  introduce  a  more  positive  oriented  based  discipline  system. 

An investigation  into  a  fatal  employee  accident  was  conducted. This accident  occurred 
on October 5,1999 when  a  maintenance-of-way  worker threw a  piece  of  hot  slag  fiom  a 
themite weld into  nearby  water.  The  slag  reacted by  exploding  and  fragments  struck  the 
employee  in  the  forehead.  Fellow  workers  did  not see him throw  the  slag  into  the  water, 
nor  did  he  indicate  to  anyone  what he was  about  to  do.  The  report  stemming  from this 
investigation  has  resulted in some  extremely  controversial  discussions both  internally 
with  management  and  externally  with  the unions. It  has  been  a  year  since this employee 
died, and  the  report is not  completed  yet. 

DevelopinP  New  Accident Investbation Tools 

By  the  beginning  of  2000,  we  felt  we  were  ready  to  move  some  of  the  techniques  we  had 
learned  into  the  hands of operating  managers  responsible  for  day-to-day  accident 
investigations. A project  team  was  formed,  including  representation  from  the  unions, 
Labour  Relations  and  the  functional  departments  within  Operations,  to  create  a 
comprehensive  set of human  factors  "tools"  and  training  to be used by  all  managers 
responsible  for  investigating  accidents,  incidents,  cardinal  rule  violations  and  "near" 
accidents. 



The  new  tools  and  process  were  designed  to  bring  all  investigation  processes  and  tools 
into  one  standardized  investigation  manual; to compliment  the  current  structure  and m e s  
of  investigations;  and  to  provide  a  set  of  skills and tools for both  novice  and  experienced 
investigators. 

They  were  not  designed  to  change  the  current  structure of investigations  and  statement 
taking;  to  changelaffect  the  current discipliie system;  to  cause  a  significant  increase  in 
work or time;  or  to  conflict  with  previous  processes or training. 

what are  the  tools? 

t High  level  flow  chart  outlining  the steps to follow  for  initial  data  collection 
t Flow  charts  for  each  investigation  level  outlining  steps  for  the  formal 

+ Decision  charts  to  determine  level  of  investigation  required 
t Data  Collection  Guide  for  train  accidents,  personal  injuries  and  human mor 

t Chart to determine  the  types  of  human  errors (the Basic  Error  Analysis Form) 
t Chart to  track  the  issues  identified  during  the data gathering and formal 

t Corrective  action  guide  for  developing  effective  interventions 
t One  investigation  manual  which  will contain all of the  tools  and  incorporate 

information  currently in the  train  accident  cause  finding  manual as well as 
other  manuals  and  tools in use. 

investigation  and  generation  of  corrective  actions 

issues. 

investigation 

The  appendix contains examples  of  some  of  the  tools.  Included  are  the  Basic Error 
Analysis Form, examples of the “human factors”  data  collection  sheets  that  form  part of 
the  Data  Collection  Guide  and  samples  &om  the  Corrective  Actions  Guide. 

We  now  have  final  agreement  internally  on  the  content  of the proposed  tools.  Training 
material  and  final  forms  are  in  development  and  the  tools  will  be  introduced  in  the  first 
quarter 2001 on a  pilot  basis.  We  anticipate  commencing roll  out  of  the final product 
across our system  by  mid  year 200 1. 

Suggested  corrective  actions  for  human  factors  have  been  grouped into four  categories: 

t standardization  of  investigations  across CPR 
t improvement  in  the  amount  and  type  of  data  collected 
t improved  ability  to  determine  root  causes 
t more  effective  corrective  actions 



Summarv of CPR experience  to-date  using:  a  human factors approach 
to investipatinp  occurrences 

We  have  been  actively  engaged  in  using  a  more  human-centered  approach  to  accident 
investigation  in  limited  circumstances  for two years.  Recently  we  sat  back  and  took  a 
look at our  successes  and  failures,  and  concluded  that: 

a)  Although  there  has  been  an  openness  to  trying  the  process,  acceptance  of  results has 
varied  dramatically. This seems  to  have  been  related  more  to the individual  in  charge 
than  the  function or incident  being  investigated. 

b) When  people  have  decided  to  use  the  approach,  they  ofien  did so thinking  that  it 
would  "prove"  their  point  of  view.  Management staff expected it to  mainly  show 
employee errors; union  officials  expected  it  to  demonstrate all fault lay with  the 
company.  It  has  generally  been  the  case  that  the  root  causes were  distributed  across 
both,  and  both  sides  have  concluded  they  were  tricked  into  a  process  that  made  them 
look  bad. 

c) In some  cases,  managers,  employees  and  union officers have  interpreted  the  results as 
a  personal  attack  and  they  have  been  very  defensive. 

d)  Results  have  tended to be  better  accepted if the  person  requesting  a  human  factors 
approach  felt  they  were  not  in  control  of  some  of  the  areas  which  were  found  to  be 
causal,  for  example,  work  load  due  to staff cuts  that  were  beyond  the  immediate 
supervisor's  control. 

e) Because is was first introduced  with  no  discipline, it has been  seen as a  "cop-out"  by 
those  managers  and  employees  who  believe in a  traditional  approach  to  discipline. 

f )  Specific  pockets of employees  and  managers  have  been  very  open  to  examining 
human  factors issues and  addressing  them. 

g)  There  still  exists  a  great  deal  of  misinformation  and  misunderstanding  about  the 
approach. 

In conclusion,  the  culture  at  CPR is not  yet  very  accepting of a  Human  Factors  approach 
to accident  investigation.  However,  specific  groups  are  supportive,  and  are  actively  using 
the approach.  We  believe  incorporating  the  human  factors  tools into our usual 
investigative  processes  without  altering our approach  to  discipline,  will  alleviate  many  of 
the concems  that  have  been  expressed  about  employee  accountability. In any  case,  we 
believe  discipline  is  required in circumstances  where  willful  violations  to  rules  and 
policies  occur. We are optimistic  that  over  time,  successes in some  groups of  the 
company  combined with more  general  understanding  of  how  to use t h i s  approach,  will 
lead  to  more  effective  investigations  and  corrective  actions.  Along the journey,  we 
expect  to  see  a  profound shift in  culture  within  Canadian  Pacific  Railway.  These  changes 
are absolutely  necessary  for us to  accomplish  continued  reductions in train accident  rates. 



APPENDIX 



Basic Error Analysis Form 

Contributing  Factor: 

0 Unsafe  Act 
P Unintentional 

0 Attention  (slip) 
0 Distracted 
P Attention not on task 

0 Memory  (lapse) 

0 Intentional 
mistake 

0 Misapplied Rule 
0 Didn't  know rule 

0 Short Cut / Adaptation 
0 Unusual or Extreme  Circumstance 

Wiolation 

P Unsafe Condition 
0 Known Previously 

0 Interventions in Place: 

0 Unknown  Previously 

( Precursors / Contributors: 

0 Health /Nutrition 
P stress 
0 Fatigue 
0 Alcohol / Drugs 
P Attention 
0 Memory 
0 Workload 
0 Expectations / Assumptions 
P Decision Making 
0 Experience / Knowledge / Training 
0 Personal  Factors 
0 Physical Limitations 

0 Communication / Teamwork 
P Crew  Interaction 
0 Interaction  With  Other  Crews / Functions 
0 Organizational Factors 
0 Immediate  Supervision 
0 Associations and Unions 
0 Written  Information / Documentation 
0 Rules  and  SOPS 
0 Regulatory  Requirements 
0 Immediate  Environment 
0 Workspace and Comfort 
P Physical Space and Arrangement 



The Data Collection Guide 

Example of data collection  questions 

“Attention” 

Attention  is  a limited resource. Stress and inexperience  can lead to narrowing of 
attention.  Experience  can  lead to complacency and not paying attention to the task 
at hand.  Distractions and interruptions can take attention away  from important 
factors and cause steps in a  sequence to be omitted. 

Was attention to the task or important factors associated  with the task a factor in 
the accident / incident? If no, proceed to Memoq 

Questions Yes 
Were  there  any  distractions  before or at 
the  time  of  the  accident / incident? 
Is this task performed  infiequently? 
Was the  person thinking about  something 
other  than the task at  hand  immediately 
prior to the  accident / incident? 
Was the  person thinkim about  something 
other  th& the task at  hand  at  the  time  of- 
the  accident / incident  (e.g.  Upcoming 
moves,  unexpected  complications, 
problem  solving,  trainee?). 
Did  more than 5 minutes  pass  between 
when  the  action was planned  and  when it 
was  executed? 
Were  persons  feeling  stressed or rushed 
at  the  time? 
Was th is  task performed  differently  than 
it is normally  performed? 

If there were 
“Yes’s” in this 
column, this 
should be 
investigated 
further  as a  cause 

I I factor. 

If all of the rows 
indicated “NO’S”, 
this may  not  be  a 
cause factor. 



The Data Collection Guide 

Example of data collection  questions 

* “Communication” 

Miscommunication can lead to misunderstandings and misinterpretations. 
Communications  include all individuals around at the time and can be verbal or 
non-verbal Non-verbal  communication  can  be intended (e.g. hand signals) or 
unintentional such as defensive  body  language. 

Was  communication a factor in the accident / incident? If no, proceed to Co-worker 
Interaction. 

Questions 
Were  improper  radio  procedures / visual 
signals used? 
Were  ambiguous  tenns / saying used? 
Was  the  communication  unclear  (e.g.  was 
there radio interference or static)? 
If communication was  unclear  did  the  person 
neglect  to seek clarification? 
Was  the  environment  noisy  or  otherwise 
prohibitive of clear  communication? 
Was  a  repeat back used? 
Were  there  any  language  barriers? 
Was  any  non-verbal  communication 
misunderstood? 
Did  any  non-verbal  mmmunication  create 
any negative  emotions or pressure? 
Was  there  a  disagreement  regarding  what  the 
manner in which  the task should  be carried 
out? 
Was there  a  disagreement  regarding how to 
proceed? 

I 

YeS 

If there were 
“Yes’s” in this 
column, this 
should be 
investigated 
further as a cause 
factor. 

No 

If all of the rows 
indicated “NO’S”, 
this may not be a 
cause  factor. 



The Data Collection Guide 
Example of data collection questions 

“Supervision” 

Supervision  factors  are  concerned  with  the  interaction  between  the  employees  and 
the  front  line  management  they  deal  with on a  daily  basis.  These  interactions can 
send  strong  messages  regarding  what  is  expected  of  employees  and  what is or  is  not 
acceptable. 

Was  supervision a factor  in  the  accident I incident?  If no, proceed to Associations 
a nd Unions 

~ 

Questions No Yes 
Did  the  supervisor(s)  know  previously  about  any  unsafe  acts 
that  may  have  contributed  to this accident / incident?  (e.g. 
did  the  supervisor  know  that  the  proper  radio  procedures 
were  not  being  used?) 
Does  the  supervisor (s) know  and  understand  all  pertinent 
rules  and  their  applications? 
Is the  supervisor(s) lax in strictly  enforcing all operating 
rules? 
Is the supervisor(s) lax in strictly  enforcing all safety  rules? 
How  often  are  proficiency tests conducted?  Specifically, 
how often had a proficiency  test  relating  to the rule 
inf’raction in question  been  carried  out  in  the  previous  year? 
Are  the  supervisors  occasionally  found  not  complying  with 
all  safety  and  operating  rules? 
Does  the  person  feel they cannot  approach  their 
supervisor(s)? 
If an  unsafe  act  was  involved, is this the  normal / common 
way of doing  it? 
Had a  similar  accident  happened in the  past  and  no 
corrective  actions  were taken? 

1 

~ Are  employees  rewarded  for  unsafe  behavior  and  punished 
1 for  rule  compliance  (e.g.  Does  rushing and taking  short  cuts 
get  you an early  quit? 
Does  the  person’s  manager  challenge himher for  taking 
longer  to  ensure all rules  and  procedures  are  followed? 

I ~f there were I I ~ ~ I I  ofthe 
ryes’s” in rows 

this column, 

not be a further as a 
this may investigated 
‘To’s”, this should be 

indicated 

cause cause  factor. 



The Data Collection Guide 

Example of data  collection  questions 

+ “Written Information” 

Written information includes  manuals,  checklists,  log  books, bulletins or any other 
written documentation. It also includes  software programs if the  job involves the 
use  of  computers.  Poorly  designed  documentation can lead to increased response 
time,  can create confusion, can increase the risk of items being missed, can lead to 
shortcuts and can cause unnecessary  distractions. In th is  category we are concerned 
with the manuals and documentation that supports the rules and procedures. 

Was written information a factor in the accident / incident? If no, proceed to Rules 

( 

and Standard Operating Procedures. 

QUeStiOnS 

Was the required documentation  difficult  to access? 
Did the person  misunderstand  the  expectations? 
Was  there a  lack of training when  revisions or changes 
were  made? 
Did the person  misunderstand  where  to look for the 
information? 
Did  the  person  misunderstand  the  proper  use of 
paperwork  (e.g. TOP books, RTC planning  sheets)? 
Were  the  written  instructions  ambiguous  or open to 
interpretation? 
Was  training  inconsistent  with manuals? 
Were employees  aware of revisions  or  exceptions  to 

YeS No 

If there were 

not be a investigated 
this may be 
“No’s”, t h i s  should 
indicated this  column, 
rows “Yes’s”  in 
If all  of the 

further as a cause 
cause  factor.  factor. 



Corrective  Action Guide 
Categorization of Corrective  Actions 

1. Individual  Factors 
1.1 Information Processing 

Lack  of  attention 
Lack  of  memory 
Poor  decision  making 
Lack  of  experience / knowledge / training 

Ineffective  workload 
Improper  expectations 
Physical  limitations 

Personal  factors 
Lack  of  nutrition 
Health  problems 
Stress 
Fatigue 
AlcohoYdrugs 

2. Factors  Related to Interaction  with  Others 
2.1 Communications and Group Interaction 

1.2 Work  Level and  Design 

1.3 Health  and Well Being of Employees 

Miscommunications 
Poor  interactions  within  the  group 
Poor  interactions  between  groups  and other functions 

Organizational  factors 
Lack  of  supervision 
Associations  and  unions 

2.2 Management and Unions 

3. Factors  Related to the Software  (Policies,  Procedures  and  Environment) 
3.1 Procedures and Documentation 

Poor  written  information 
Ambiguous rules and standard operating  procedures 
Not  meeting  regulatory  requirements 

Poor  immediate  environment 
Remote  environment 

3.2 Environment 

4. Factors  Related to Interaction  with the Equipment and Other  Hardware 

Poor  workspace and lack  of  comfort 
Poor  physical  space  and  arrangement 

4.1 Workspace  and  Environment 



Corrective  Action  Guide 

Example of possible corrective actions 

1. Individual Factors 

1.1 Information processing 
Lack  of  attention 
Lack  of  memory 
Poor  decision  making 
Lack  of  experience I knowledge / training 

( Possible Corrective Actions: 

Sl i~s ,  Lames 
Job  aids I memory aids 
Prejob briefing  checklists 
Information  to  employees  regarding  tips  and  techniques  to  reduce  memory 

Report  training  deficiencies to training goup 
Address  equipment  issues  which  may  have  contributed to the  incident 
Rotate  tasks  which  are very common / monotonous  among  employees 
Alter  automated  task to require  conscious  attention 
Posting  applicable  rules in appropriate / high risk locations 
Remove / reduce  unnecessary  distractions  from  the  environment 
Consider  location  and  design  of  current  last  line  physical  defenses  (e.g. 
derails,  switch  targets,  warning signs and  buzzers, PPE, guardrails,  etc.) 
Change  safety  posters  and  warning  signs  on  a  regular  basis 

Mistakes 
Focus in safety  meetings  on  infrequently  used  procedures / rules (e.g. 

Individual or gcoup  re-training I refresher 
Mentoring 
Posting  applicable  rules in appropriate / high risk  locations 
Presentation at safety  meetings by employee(s)  involved 

related  errors 

emergency) 



Possible Corrective Actions: (cont'dl 

Consider  location  and  design  of  current  last line  physical  defenses  (e.g. 
derails,  switch  targets,  warning  signs  and  buzzers,  PPE,  guardrails,  etc.) 
Orientation to territory I job I facility 
Report training  deficiencies  to  training goup 
Provide  training when  new  equipment  or  new  procedures  are  introduced 
Provide  informal  training  to  transferred  employees  on  equipment I policies 

Period of on-the-job  training 

Violations 
Mentoring 
Provide  training  when  new  equipment or new  procedures are introduced 
Address equipment  issues  which  may  have  contributed to the incident 
Increased  proficiency  testing in areas related  to  violation 
Presentation at safety meetings by  employee(s)  involved 
Consider  location  and  design of current  last  line  physical  defenses  (e.g. 
derails,  switch  targets,  warning signs and  buzzers,  PPE,  guardrails,  etc.) 

which  are  different  at  the  old  location 



Corrective  Action Guide 

Examvle ofvossible corrective actions 

3. Factors  Related to the Software (Policies,  Procedures and Environment) 

3.1 Procedures  and  Documentation 
Poor  written  information 

e Ambiguous  rules  and  standard  operating  procedures 
e Not  meeting  regulatory  requirements 

Possible  Corrective Actions: 

Slips. Lames 
Ensure  forms  are  laid  out  in  logical  order  (chronological,  related  items  next to 
each  other, etc.) 

Mistakes 
e Ensure  all  required  documentation is available  to  employees 
e Ensure  expectations  are  understood  by all employees 
e Ensure  changes are clearly  communicated to employees 
e Report any rules which  are  unclear/  ambiguous/  misunderstood to rules and or 

e Ensure all documentation is up to date 
Presentation  by  employees  involved  at safety meetings 

e Use of videos 
e Engage in combined  initiatives with unions  and  health  and  safety  committees 

Violations 
Ensure  expectations  are  understood by all employees 

e Report  any rules which  are  unclear/  ambiguous/  misunderstood  to rules and or 

Increase  proficiency  tests  to ensure rule  compliance 
Presentation  by  employees  involved at safety  meetings 
Use  of  videos 

e Ensure  all  requirements  and  qualifications  are  up  to  date  for  all  employees  and 
managers 

e Add rule  compliance I proficiency  testing  into  safety eamework 
e Ensure  the  safety  fkmework  process is being used 
e Engage in combined  initiatives  with  unions  and  health  and  safety  committees 

training  departments 

training  departments 
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HUMAS FACTORS IX RAIL  SAFETY MASAGEMEST IN AUSTRALIA 

Introduction 

We have often  read  that 80% of rail, air and  marine accidents are caused by human 
error. The mistakes are  often triggered by a slmplc error that  could  have  been 
prevented I f  human  factors had  been  taken  into  account  when  the  system  was 
designed. 

Many junsdlctlons try to focus on learning  from  these mistakes. However a more 
proactive  approach is required. As well as  learning  from  mistakes we  need to build a 
culture where  human factors are vigorously  applled throughout the  safety 
management cycle. This includes when  rall safety systems are designed and 
managed. 

Knowledge of human  factors is not new.  It  is  possrble to find examples where  the 
interface between the human and the technology is conadered. These include in 
fatigue management  and  the design of driver shift rosters or the use of ergonomics in 
locomotive cabin design or design of control  panels. Less evident is application of 
behavioural science knowledge  such as error types and how they can  impact on 
safety. 

Approach to Improving  Safety  Management 

Australla  has  been  Implementing a State based  co-regulation  model  for rail safety 
regulation. Part of thls  requlres all accredited  railway owners and operators to adopt a 
rarl safety management  cycle  that  lncludes  these  key steps: 

Rail Safety  Management  Cycle 



Underpinning the co-regulatory  approach to rail safety In Australia is rhe 
intergovernmenla1 Agreement 011 Nutrionu1 Ruil Sufery” (berter known as the IGA). 
This was signed by  State.  Commonwealth  and Temtory Transport Minsters in 1996. 
It is a keystone document where  the  parties agreed to develop and implement a 
consistent approach to rail  safety  management across Australia. 

The State based rad safety  regulators  work  both together and with industry to ensure a 
relatively consistent approach to rail  safety  regulation  and safety management is 
applied across Australia. The regulators  have  been documenting a set of key business 
processes to guide their individual  and collective work. The regulators also meet  with 
industry representatives at the Rail Safety Consultative Forum. The philosophy and 
ob~ectlves of rail safety regulation  and  management receive a falrly solid development 
and  implementation test via  these  arrangements. 

Whde no broad strategy for safety  management  has  been documented i t  is clear from 
our work that key tools in the strategy include: 

1. Requiring the application of Australian Standard AS4292 whlch defines the 
minimum requirements of a documented  rail  safety management system: 

2. Encouraging railway managers to adopt  best practice rail safety management 
methods. This includes encouraging  rallways to apply human factor knowledge in 
their safety management  cycle  and  to adopt a more pro-active approach to safety 
management. 

by regulators and rail owners and operators. 
3. Encouraging the sharing of knowledge and experience (pre  and post accreditation) 

Human Factors in Rail  Safety  Management 

Within the above strategy it is emerging that several key developments will assist in 
improving the knowledge, undersranding  and  application of human factors in safety 
management. These include: 

1. The IGA  Panel of independent investigators; 
2. A report “lndepeizdenr Investigutiorz and Open Reponing of Rail Occurrences“ 

3. Drafting of a new AustralIan  Standard ‘.AS42927 Ruil occurrenu’ inve.stigufion”; 
4. Esrablishment of the  .4ustralian Transpon Safety Bureau (ATSB) in 1999: 
5. The  Rail Safety Regulators’  Communlcation  Strategy: and 
6. Lessons from the Zanthus collision. 

approved by Transport Ministers in  April 1999; 

IGA Panel of Independent  Investigators 

The IGA includes a requirement to establish a national  panel of investigators who are 
available to independently investigate occurrences involving other railways. The 
panel includes a number of railway employees, consultants and ATSB investigators 
nominated to the panel by a State or Federal  Ministers.  Most of the Panel members 
were  drawn  from industry but  recent developments have seen a flood of ATSB 



nominations. Safety regulators and railway companies may call on Panel members 
from other rallway companies or ATSB to independently investigate accidents. 

The intention was for ATSB’s predecessor organisatlon, the  Bureau of Air Safety 
Investigation (BASI), to tram these investlgators in the systemic investigation 
methods. This includes  looking  at  the  totality of  an occurrence, the ‘latent’ and 
‘active factors’. the effectlveness of safety management systems, and an assessment 
of human factors. However the Commonwealth Transport Department failed to 
organise this.  It IS hoped  that membership of the Panel can be diverslfied and that the 
ATSB  will provide some leadershlp by helping to arrange the training. 

Report on Independent Investigation and Open Reporting of Rail Occurrences 

In 1997 State Transport Ministers in Australia  held a Rail Summit with industry to 
review progress in reforming the rail industry. They agreed that consideratlon should 
be given to implementing independent investigation and open reportlng of  major  rad 
accidents in a manner akin to those undertaken by the then Bureau of Air Safety 
Investigattlon (BASI). The proponents of this project felt it could be  an improvement 
to introduce independent aviation style  investlgatlons to rail  with  the purpose of 
publishing reports that others could learn  from. 

I was  appolnted  leader of a small project  team to research the matter  and I wrote the 
resultlng report “Independent Investigation und Open Reponing of Rail 
Occurrences“. Recommendations in the  report  were approved by Transport .Ministers 
in April  1999  and State safety regulators are implementing them  now. 

As the report developed it became  increasingly evident that more powerful safety 
benefits are possible by worklng to build  systemic safety thinking into the total safety 
management cycle applled by individual railway companies. In particular I saw  the 
need to focus on promoting wider use of human factors knowledge in our co- 
regulatory approach to rail safety management  in Australia and to help build a more 
open or pro-active  safety culture in our  railways. In a new ‘no blame’ or ‘just’ 
working environment people  would  be  encouraged not only to share and learn from 
mistakes but also to contribute to planning,  management  and continuous improvement 
of the  rail safety system. 

The report alms to promote wider use of independence  in investigations and also the 
development of more  open and pro-active safety cultures in railway companies. 
Discussion  and  recommendations  included  proposals to support this including: 
1. Open reporting to assist in the sharing of lessons. This includes publication of 

2. Pro-active reporting of data trends and  other  information to assist in safety 

3. The need for rail occurrence data bases to capture information on contributing 

4. Establishing investigations with a safety objective (no blame approach to identify 

5. Ensuring investigations are systemic in nature, consider human factors and aim to 

Independent  investigation  reports; 

improvement; 

factors such as human errors so that  trends  could  be better assessed: 

safety risks) rather than a justice objective (who to blame): 

uncover causes and  safety deficiencies; 



4. Training of investigators to undertake systemic investigations including learning 

7. The need to develop generic investigator competencies to support the above 
about  human factors; and 

approach. Such competencies would  be available for use by anyone in the 
industry. 

The study considered independent  accident investigation processes in a number of 
countries. The report proposed  adoption in rail of a “no blame” investigation and 
reporting process based on processes  followed by leading transport accident 
investlgations organisations such as TSB (Canada). TAIC (Sew Zealand) and BAS1 
(Australia). 

Of particular interest was  discussion surrounding Recommendation 8 that concerned 
training. The need to assst industry by developing a suitable set of generic 
mvestlgator competencies was suggested  and the safety regulators have asked ATSB 
to  assist by doing that. The  generic investigator competencies should then be  used to 
develop appropriate trainlng. 

The objective is for all investigators on the IGA Panel to be trained in human factors 
and how to carry out systemic investigations. It is recognised that many persons in 
the rail industry are required to carry out investigations. However, most lack the 
training to carry out a full systemic investigation in the manner required. It is hoped 
that  safety managers and rail  employees  used for internal Occurrence investigations 
could also access the  same training as Panel members. 

Also  important  will be the role of the industry  based Panel members in spreading the 
knowledge gained through training  and the experience in investigating accidents in 
other  railways. It is hoped  that they will  play a major role in applying this knowledge 
in their  own organisations to help  establish a more open and pro-actlve safety culture. 
Under theu leadership it  is  hoped  that  railways  will  apply  such learning in human 
factors in all aspects of the  safety  management cycle including safety design. 
planning, risk assessment, operation  and investigations. 

Drafting of a new Australian  Standard “AS4292.7 Railway  safety  investigation” 

A new AustralIan Standard “AS3292.7 Ruilwuy safety investigution“ is now  being 
drafted  to provide guidance on investigation of rail occurrences. The process outlined 
in the  above mentioned report is providing the basis for this standard which  will 
include a checklist of  human  factors. It is also possible that the investigator 
competencies bemg developed by  ATSB  may be included as a guide in an appendix in 
the Standard. 

Establishment of the Australian  Transport Safety Bureau  (ATSB)  in 1999 

The ATSB has been formed as a multi-modal transport investigation agency similar to 
the  TSB  in Canada. It will  include a rail investigation capacity. I see it must also take 
on a leadership role of assisting  industry to achieve the culture change addressed 
earlier in this presentation through  training  and informatlon exchange. 



Recently ATSB  began running an excellent week long course titled “Hunzan Fucrors 
for Trunsporr Znvesrigutors” to which it invites participation from across the transport 
industry. I attended in May this year  and can advise that the course provided a very 
valuable introduction to human factors generally. More importantly it reinforced my 
belief  that while investlgatlons show up system failures we must  work  pro-actively to 
prevent  them. The important task is to promote  use  of the knowledge not only in 
investigation but also throughout the  safety  management cycle from design to 
operation and review. 

The ATSB  has  provlded advice in developing the draft Standard AS42927 and is 
working on the investigator competencies. It is hoped that ATSB will extend its role 
into assisting Individual railway organisations with introductory human factors and 
investigation training. 

ATSB is also  required by the IGA to work wirh the safety regulators and develop a 
national occurrence database. The regulators  have specified that  this should have  the 
ability to capture an extensive range of data  related to r a l  occurrences Including 
contributing factors and  human factors data. 

ATSB has signalled that it wants a stronger role in  independent rail investigations. 
The safety regulators will generally welcome their involvement and  as  happened at 
Zanthus are likely to call on their human  factors experts to participate in or lead 
investigatlons. 

ATSB employs several  behavioural  psychologists  who have developed expertise 
experience in human  factors in aviation  and  marine investigation. We are hoping they 
will build on this to develop a centre of expertise  and education role in human factors 
for transport safety management. 

The Regulators’  Communication  Strategy 

The safety regulators have developed a strategy  that includes several means of 
communicating with  Industry. This includes  holding safety forums wlth rail 
organlsatlons to discuss safety issues  and  training and to promore information 
exchange across industry. The safety regulators  have  begun  producing a newsletter 
and some are establishmg websites. We are all seeking suitable case studies to 
Include our communication. 

I see that we need to increase use of these  communication methods to promote 
application of  human factors and the other concepts discussed in this presentation. 
Our aim in co-regulation must include sharing best practice and experience in human 
factor for the  benefit of safety. 

The Zanthus  Collision  (see  attachment A for  more  details). 

In August 1999 a major collision occurred  between a passenger train  and a freight 
train on the  major  east-west inter-state route. My office appomted an independent 



investigator selected from the IGA Panel. The investigator was appointed under  new 
legislation  prepared to support a systemic  investigation  with the objective of 
determining the contributing factors  and  not apportioning blame. A human factor‘s 
expert  from  ATSB was appointed to the  investigation  team. The Reason .Model was 
applied in analysing the factors  surrounding  the accident. 

The investigation showed human factors at  play. A driver opened a switch box  and 
without thinking pushed a button causing the points at a crossing loop to switch in the 
face of a passing train. The train  entered the loop and collided with a stationary train. 
The driver  had no intention of switching the points at that time, but pushed the button 
in an ‘automatic’ fashion, apparently out of habit. The fact that he immediately 
realised  his error and  attempted  to  restore the points to the normal position indicates 
that he  had not intended to move the  points  at  that  time. Yo action was taken against 
the driver as learning rather than  blaming  was our objective. The investigation clearly 
showed  that there were inadequate  “defences” built into the system. There was no 
mechanical or electrical interlocking  system to prevent movement of the points in 
front of the approaching train  and no mechanism to prevent the button being pushed 
inadvertently. Procedures were not sufficiently detailed to prevent out of sequence 
operation of the points. 

James Reason  would say that a simple “skill  based“  human error triggered the 
collision. This ‘automatic’ or ‘absent  minded’ error type is similar to writing a letter 
in January  and without thinking  putting in the previous year in the date. A ‘negative 
transfer’  occurred as the skill  regularly applied before interferes with performance in a 
new situation. 

The investigation report included a statement  that: 
“Skill-based errors occur in situations where a person performs a routine 
senes of simple actions regularly, with the result that the actions can  be 
performed  with little conscious  control. If the person intends to perform 
an action in a manner which  is  different to their habit, but is distracted 
and fails to consciously modify  their behaviour, then the habitual but 
undesired action sequence  may be performed inadvertently. Such actions 
have  been shown to contribute to many  industrial  and transport accidents. 
It appears that the habit  of  the  driver  was to open the box and then push 
the reverse button immediately  after. In this case, it seems that the act of 
opening the box led inadvertently to the act of pushing the reverse 
button.” 

Also  the  track owner had not taken  human factors into account in previous risk 
assessments.  After the accident  the  track owner built  new “bamers” or ”defences” 
into the  system  to prevent the  same  type of human error being repeated. These 
included  new  switch  protection  and  procedures. 

We  believe  that if knowledge of  human factors had been applied in the initial d e s q  
of the  system the new form of protection  could  have  been installed for an insignificant 
cost. As I t  was the estimated cost of damage  to rolling stock at Zanthus was  about S6 
million A U  ( 2 . 4  million) and the improvements  to the switch control box 
mechanisms across all 47 crossing  loops  was $162,000 AU (C63.180). 



The Zanthus collision was included in the last  ATSB Human Fuctors for Transport 
Z~zvcstigator’s course and provided an excellent example of human factors at  work. It 
clearly demonstrates the benefits of applying  human factors in the safety  management 
cycle and for working towards an open  no-blame safety culture. Lessons from 
investigations such  as Zanthus need to be better communicated with  Industry. 
However not many  good rail examples appear  to  be available. For human factors 
training the ATSB currently relies on lessons from disasters in other transport modes. 
particularly aviation. These include disasters  at Teneriffe and on the Piper Alpha  oil 
rig.  While  these are excellent examples  and the lessons can be transferred to rail 
safety management  there IS a need to gather more rail speclfic examples. 

ConcIusion 

While our strategy  has been slow in developing change is happening and  progress  is 
evident in the  more progressive rail  companies. 

The cntical factors will be leadership and the ability to develop a “no blame” or “just” 
approach coupled  with  good cross industry communication of stones and  successes, 
problems found  and solutions. All of thls is part of establlshing a leammg 
environment in whlch  the  rail  industry  embraces the concepts of continuous safety 
improvement. 

The lessons from  accident investigations such  as at Zanthus will  be  used to promote 
the benefit of considenng human factors in the safety management cycle. 

While learning from investigations could be deemed learning from mistakes it is clear 
that our goal should be to encourage railway  managers to learn  more about human 
factors generally  and to a proactively apply  the knowledge In all thelr rail  work. 

If management of human factors can  be  Improved then their reported  major 
contribution to 80% of accidents can be significantly  reduced. 

Footnote 

In a recent  meeting  with a senior safety  manager our dwussion was interrupted by a 
phone call. When  finished the manager  said: 

“Rob that  wouldn’t have happened  three  years ago. That  guy just rang 
up to report he had made a mistake and could  we have a look to see if 
the procedure  needed to change. Before  they would have just tried to 
cover it up.” 



Attachment .4 

ZASTHUS RAIL  COLLISION 

SGMMARY OF ISVESTIGATIOS 

Location: Zanthus.  Westem  Australia (on the major east-west 

Occurrence  Classification: Mainline  collision 
inter-state  route). 

Date: 
Time: 
Safeworking  system: 

Trains  involved: 

PeopIe involved: 

Injuries: 

Track  damage: 
Infrastructure  damage: 

Rolling stock damage: 

Wednesday 181k August  1999 
1706  hours  WST 
Train order system. 

Indian  Pacific  passenger  train  No.3AP88 with I81 
passengers. 16 staff  and 5 crew travelling from 
Adelaide  to  Perth.  Consisted  of  nineteen (19) coaches 
and  locomotive SR1S totalling 469 metres in length 
wlth a trailing  gross  load of 838 tonnes. 

Freight  train No 3PW4S travelling from Penh to 
Whyalla.  This  freight  service  was stationary in the 
crossing  loop.  It  was  only partly loaded  and  comprised 
of twenty  seven (27) wagons, 542 metres long  and with 
a gross  weight  of 713 tonnes. 

Indian  Pacific  had  181  passengers and 16 on train  staff 
plus 2 train  crew. 
Freight  train  had 3 train crew. 

31 passengers  and  16 on train  staff reported injury or 
side  effects.  21  people  (17 passengers and 4 train crew) 
were  taken  to  Kalgoorlie  Hospital by air. One remained 
in hospital  for  several  weeks. Cost not  known.  One 
crew  member  from  the  freight train suffered a bruised 
arm  and  was  off  work for about two weeks. 

Sil. 
XI. 

Damage  to  Great  Southern  Railway  passenger  vehicles 
occurred in varying  degrees  of seventy  to all  19  coaches 
from  minor  internal  damage to severe under camage 
damage. Luggagekmoking lounge car El43 11 
sustained  extensive  damage and was written off. 
Significant  damage  sustained to locomotives NR51, 
XR15  and  passenger  coaches. Estimated cost of 
damage  to  rolling  stock  was S6 million AU (f2.4 
million).  The east west  rail link  at Zanthus was  closed 
to interstate  train  operations for  20 hours. 



Frgure I :  Locurion of Zantlzus 

The Investigation 

The Western  Australian Office of Rail  Safety appointed an independent investlgator 
selected from  the IGA Panel of Investigators.  The investlgator was appointed under 
Western  Australia's RaiI Sufery Act 1998. This relatively new legslation includes 
strong provisions designed  to support an independent systemic investigation with  the 
objective of determining the contributing factors  and not apportioning blame or 
liability. Witnesses were required to  answer questions and given protection  from self- 
incrimination. 

A human  behaviour factors expert from  Australian Transport Safety Bureau (ATSB) 
was  appointed  to  the  investigation  team.  The  result of the  investigation showed 
human factors at  play. 

The Reason  Model  was  used in analysing the factors surrounding the accident.' 

A drlver accldentally pressed a button  that  triggered the point switching gear into 
action thus changing the setting of the main line points from  normal to reverse and 
dlverting train 3AP88 on to  the  loop  where I t  colllded with the statlonary freight train. 

' The Reason model of accident causatton has  become one of the most wldely  applied systemic 
approaches to accident analysts. Reason maintam that acctdents  senerally  arise from a combination of 

circumstanccs In which the accldent occurs. 
Immediate active failures that trigser  the accident,  and pie-existing  system failures which create line 



There was no mechanical or electrical interlocking system to prevent the movement of 
the points in front of the approaching train. 

In human factor terms it was determined  that a simple “skill based” human error 
triggered the collision. However there  were no effective “bamers” built Into the 
safety system to prevent the events that followed. Also the track owner had not taken 
human factors into account in previous  risk assessments. Yo action was taken against 
the driver as learning rather than  blaming  was our objective. 

The track owner initially instituted procedural measures to prevent a simllar 
occurrence in the short term. In 2000 a system  upgrade was completed to provide a 
time  interlock  mechanlsm in the  crossmg  loop control boxes. The mechanlsm IS 
deslgned to prevent accidental movement of the points. When the control box is 
opened  the  push  buttons won’t activate  for 90 seconds. When  that time has counted 
d o w  the push  buttons  can  be  activated. Therefore pushing the buttons must now  be a 
deliberate decision and not an accident. 

The new  switch  protection and procedural changes will be effective “bamers” in 
preventing the same type of “skill based”  human error being repeated. 

If knowledge of human factors had been applied in the initial design of the system  the 
new form of protection could have  been installed for an insignificant cost. 

The experience with this event now provides a powerful example for communicating 
the benefits of applying human  factors  in risk assessment and ongoing safety 
management  and for demonstrating the benefits an open pro-active safety culture. 

Kev Points  Made  in  the  Investiwtion  Report 

Sequence of Events 

Frelght  tram  3PW4N  was stationary in the loop. The headlight of passenger train 
3AP88 was  noticed approaching The  driver on 3PW4X admitted the approaching 
train 3AP88 to the main line at  Zanthus by a radlo message confirmlng that the east 
end  polnts  were set for the  main  line. 

A crew  member alighted from train  3PW4X to do the roll  by Inspection. He walked 
to the east end points, checked the setting, then moved to the equipment room  and 
stood near the points  push  button  control  box. The driver remaining on 3PW4S 
noticed this crew  member open the  push  button control box. 

The driver on the ground at the points  indicated  that on noticing train 3AP88 coming 
down the hill into Zanthus he checked  the  points. watched the train approach. opened 
the push button  control  box  and  without  knowing  why and not remembering, pressed 
the  button to set the points for the  loop. At this stage he reported he was not thinking 
about what he was doing but what he had to do when he got to Cook. When he heard 
the points motor going and saw the points starting to move, he immediately pushed 
the  green  button  to alter the points  travel,  however, the points continued to travel  to 
the  reverse position. This  is a normal  feature of motor driven polnts. 



From about 2 k~lometres the crew  of 3AP88 could see the flashing light  indicator was 
green  indicating  that the points  at  Zanthus  had  been  set  for the main h e .  

The AustralIan  Rail Track Corporation Code of Practice stipulates 50 kph as a 
maximum  speed for the train  taking  the  main  line for a cross. Train 3AP88 made a 
controlled approach to the east end  facing  points to allow a roll  by inspection of the 
train  by  the  crew  of 3PW4N. The train speed dropping gradually from 11 1 km/hr,  at a 
distance of approximately 3.3 km from the east end  points, to 52 k d h r  at  58m  before 
the facing points.  Both drivers noticed the flashing light mdicator change from 
flashing green  to flashing red  at a distance of 50 to 150 metres from the pomts. 

It  was  at th~s point that an emergency  brake  applicatlon  was  made  when the tram  crew 
noticed the  east  end facing points move from  being set for the  main line across to  the 
crossing loop  and the flashing green indicator light  change to flashing red.  Although 
under full braking. the train  travelled a further 148 metres  from the point of 
emergency brake application before colliding with XR51,  the locomotive of  the 
srationary  train no. 3PW4S. The force of the Impact  pushed locomotive NR5I e~ght 
metres back along the loop  towards  the  west  end  points.  The speed of 3APS8 was 50 
kph when the emergency brake was applied  and 27 kph  at impact. 

As train 3AP88 approached the driver in the locomotive of train 3PW4S noticed  the 
points  were starting to turn. Realising  what  was about to occur, he jumped from  the 
locomotive towards the main  line  and  took  himself clear of the locomotive. 
Following the collision, he  returned to the cab of the locomotive and rang National 
Rail Strategic Operat~on Control. 

The driver who actlvated the points claimed not to have had more than  fifteen to 
twenty  hours sleep from Fnday, 13 August up to the time of coming on duty  at  1135 
hours on Wednesday 18 August. He  had  taken a decongestion cough mixture on 
Sunday 16  August and took some  cold  and flu tablets on Tuesday 17 August. 

The crew had experienced a 42 hour  break  from driving prior to this shift and 
indicated that  at  Cook a minimum of eight hours  is available on this roster with  breaks 
as long as 12 hours. The break  at  Cook on this occasion  was rostered to  be  19  hours. 
20 m~nutes. 

Following the  accident, a standard  assessment  was camed out by a Clinlcal 
Seuropsycholog~st to evaluate whether the dnver on the ground  had  been suffenng 
from any pre-existlng  neurological cond~tions which may  have impaired his Job 
performance. So evidence was found  to indlcate that the driver was suffering any 
such  condltion. 

Findings (from the report) 

The crew of 3PW4S had  resumed  work  at 1135 hours after a break of 42 hours 
Train 3PW4N successfully operated a cross at  Blarney. 
AI1 drivers were qualified for then assigned task. 
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The collision occurred in daylight  with good visibllity. 
Both  trains  received after fulfilling "Train  Orders" for travel beyond Zanthus 
The crew of train 3APS8 operated  the  train in a professional competent manner. 
The crew of train 3APS8 confirmed the mainline setting of the points. 
The flashing  green light indicator was clearly visible to the crew of 3APS8. 
Settlng of  the eastern end pomts for the mainline confirmed by a workman  at  the 
western end after admltting 3PW4S to  the  loop. 
Crew of 3AP88 requested admittance for the mainline. 
Driver of 3PW4S admitted 3AP88 and confirmed points set for the mainline. 
Driver on 3PW4N saw the driver on the ground open the push  button  control 
box. 
Dnver on 3PW4N saw points  change from main to loop in front of 3AP88. 
Driver at the equipment room remembers opening the push button control box. 
The driver stated that he did  not know  why he pushed the points reversing 
button. 
The dnver stated he could not remember pushing the button. 
The driver on hearing points  move  and seeing them start to turn pressed the 
normal  button. 
Both drivers of 3AP88 saw the flashing light indicator change from green to red 
and the points  move from the main line to the  loop. 
Emergency  brake  application made by driver of 3AP88 at 58 metres  from the 
points. 
Train speed  at impact was  established as 27 kilometres per hour. 
30 mechanical or technical Failures in the points, track or rolling stock 
contributed to the accident. 

Significant  Factors (from the report) 

The system in place on the day of the accident was unable to cope with the 
human  error. 
There were no mechanical or electrical defences in place to prevent the polnts 
button being pushed in front of the  train. 
Procedures on the part of owner  and operator governing driver behaviour were 
not sufficiently detailed to specifically  prevent out of sequence operation of the 
points. 

Key Issues Raised in  the  Investigation  Report 

The  investigation determined that: 

no mechanical or technical fallures in the points, track or rolling stock contributed 

human  emor  was the triggering event that immediately precipitated this accident. 
to this accident. 

While flawless  human  performance IS a worthy aim, it is in reality rarely 



achievable.  It IS apparent that the system In operation at Zanthus relied on perfect 
human performance to ensure safety. 

failure’ committed by a person.  This  was the error of pushing the points reverse 
button  as the Indian  Pacific  was approaching the main  line facing points. Almost 
certainly, the driver intended  to  open the push  button  control box and  then  wait for 
the train to pass before pushmg  the  points reverse button. This actlon  was  almost 
certainly a ’skill  based‘ error in the sense that the person  who committed i t  had no 
intention of performing the action  at  that time, but  pushed the button in an 
‘automatic’ fashion, apparently out of habit. The fact  that  he immediately reahsed 
his error  and attempted to restore  the points to the normal positlon indlcates that 
he had  not intended to move  the  points  at  that time. 

event. In April 1996, a freight  train  was derailed at  Malbooma  when the polnts 
were  Inadvertently changed as  the  train was passing  over the points. In addition, 
Information  was obtained in  the  course  of the Zanthus Investigation  indicating  that 
several drivers have nearly  pushed  the reverse button  at  the wrong time, but  had 
stopped  themselves  from doing so at the last  moment. Clearly the potentlal 
existed to commlt a sklll-based  error  and change the  points  at the incorrect  tlme 
and there is a need for stronger defences either to prevent  such errors occumng. or 
to minimise their consequences should they occur. 

commencing  duty he had  experienced only 15 to 20 hours sleep and had  taken 
decongestion cough mixture  and  cold  and influenza tablets. Having experienced 
all of this  lack of sleep he still  presented  himself for work. This could be 
considered a possible second  failure In reporting to work because of an  admirable 
sense of loyalty and commitment  to the company. However, it could be argued 
that a person  who has experienced this small amount of sleep over an extended 
penod should  not have been  at  work. 
Opening the box and accessing  buttons  before a train  has passed clearly increases 
the potential for human error. Yet  at the tlme of the  accident, there was no 
detalled stmdard procedure to  regulate  how dnvers should go about changlng  the 
polnts  at crossing loops. An operating procedure issued  by the track owner clearly 
identifies  what a driver must  do to exit a crossing loop but does not speclfy any 
mandatory order of actlon. 
It is  qulte clear that the practice of opening the  push  button control box  prior  to  the 
amval of a tram to carry out a cross  is  normal  practice. 
Procedures for carrying out roll-by inspections and crossings are outlined by the 
train  operator  and the track  owner. Respectively, while the track owner speclfied 
procedures to be observed by operators, these did not extend to a sufficient  level 
of detail. The rail operator specified operating procedures for  its drivers however. 
these  also, did not specify in  detail  the procedures to  be followed at crossing 

It  was  not clear during this investigatatlon whether  the responsibility for specifying 
such procedures lies with the track owner or the operator. Because there are a 
number of operators that  have  trains traversing the Trans Australia Railway,  there 
is a need  to resolve this ambiguity  and ensure that safety-critical procedures  are 
specified  at an appropriate level of detail. 
the management  of  risk IS an  integral part of the r a i l  safety management process. 
Risks can dcnve  from sources such as natural events, technological issues and 

In common  with most accidents, the collision at  Zanthus involved an ‘active 

The dnver’s error in moving  the  points at the wrong time was not an isolated 

The driver in question reported  that over a period of five days prior to 

loops. 



human behaviour. In October  1997  a risk analysis of safeworking systems  was 
prepared for Track Access,  South  Australia. In considering the Train Order 
Working  system the report  concluded  that; 

‘The primary risk factor is the almost  total  reliance on the  integrity of the 
staff  using the same  (ie  the  human  factor).  It is the professional  opinion  that 
Train Order Working as and  where  employed  by  Australian  National  has not 
been considered in terms of the  human  element  and  the  potential for human 
error.” That report  recommended  that  the current system be replaced  with  a 
new system designed with human fallibility in mind. 

In October  1998  a  review of safeworking  systems  and safety management  was 
prepared for ARTC. This  report  stated  that  previous comments contained in the 
1997  report  were still relevant.  However, it also acknowledged  that some 
significant  amendments  had  been  made  following the recommendations  contained 
in the October 1997 report,  specifically in the  procedures for Train Order 
Working.  Conditional  Train  Orders  had  been  prohibited  and drivers must  speak  to 
Train  Control  at the loop  immediately  preceding a booked crossing. The report 
stated  that; ‘This is a  positive  enhancement  to  the  safety  of  what continues to be 
an exposed  system of Train  Control  but  has  significantly  reduced some of the 
risks inherent in the system.” 
Incident databases in most Australian  Industries  have traditionally focused on 
technological or mechanical  failures  and  generally contain little information on 
the  human  performance  failures  that  present risks to the system. This is despite 
the  fact that human  behaviour is the larsest contributor to accidents in  complex 
technological systems such  as  rail  transport. 

reported  to  a  central  agency  that  has  the  responsibility to identify potential  safety 
hazards.  However,  the  lack of  human factor data  in  the database, and  the  lack  of 
satisfactory data analysis  has  resulted in a failure  to  identify  proactively  system 
risks. 
There  was no formal  procedure  specifying in detail  how  the crossing should be 
accomplished. A checklist or other  formal  procedure to guide the driver may  have 
reduced  the  likelihood of an error occumng. 

particular,  there was no locking  system or other method to prevent  inadvertent 
activation of the  points. 

All states in Australia maintain  rail  incident  databases. The information is 

The system,  which  existed on the  day  of the accident,  was  not  error-tolerant. In 

Safety Actions (from the report) 

The track owner  Australian  Rail  Track  Corporation  issued the following train  notice 
with the following  instruction: 



! TO ALL CONCERNED 

’ ALL SAFEWORKING EQUIPMEST  ASD ASSOCIATED ESCLOSURES MMUST REMAIS 
I LOCKED USTIL REQUIRED FOR ACTUAL TRAIN WORKISG. 

i OPERATION OF THE  EQUIPMENT MUST AT ALL TIMES BE COXDUCTED WITH 
’ DUE  CARE ASD CONSIDERATION FOR ALL TRAISS I S  THE VICINITY ASD IN 
: ACCORDASCE WITH THE  REQUIREMEhTS  OF  THE  CODE  OF PRACTICE. 

’ APPROPRIATELY  QUALIFIED MAISTESASCE  CONTRACTORS MAY OPERATE 
~ SAFEWORKISG  EQUIPMENT FOR THE PLXPOSE O F   M A I N T E S A X E   P S D  TESTING 
i ONLY  AFTER GAISISG APPROVAL TO DO SO HAS BEEN  OBTAIhXD  FROM  TRAIS 
! COSTROL. 

I 

i 

ARTC also made a change to the system by installing a door switch in  the push button 
control box at each main line set of points and crossovers. This door switch is to be 
protected from inadvertent operatlon and will provide a 2-3 minute time delay in the 
normal and reverse operation of the points. 

The modification of the new system consists of an electrical switch that  detects the 
opening of the door of the push button enclosure. When  the door is open, the switch 
will result In the following two activities: 

A contact of the switch opens and places the  enhancer to the red indication. 
This is achieved by the door switch contact being  directly in  the coil circuit of 
the searchlight relay. The red indication will be displayed at all times when the 
door is open. 

timer circuit has counted down from a predetermined value (90 seconds 
Implemented). At the expiry of the count down period, a Light Emitting  Diode 
(LED) mounted on the panel on which the push buttons are mounted will show 
a steady white light indicating that the points will now accept a command. It 
will not be possible to lodge a command until the  count down is complete; the 
system will ignore all activity on the push buttons until the  time delay has 
elapsed. 

The point machine control push buttons will not  accept a command  until a 

At the end of the countdown, the points may  be moved using the push button, but the 
enhancer will display a red indication until the push button box door is closed.  at that 
time. the  enhancer w11l display an indicatlon consistent with the position of the points 

National Rail Corporatlon issued a Sotice that identifies  where train crew are to 
position themselves for a roll-by Inspection but does not offer advice as  to when the 
tram crew should activate the points control buttons. It said in  part: 

“When admitting trains to crosslng locations. a roll by inspection Of the train is to 
be performed by the Locomotive Drivers, where ever it  is safe and practical to do 
so: 

When crossing or e trains 



0 After  being  relieved  en  route or in a yard 
At  crew  change  and  depot  locations 
When amving or departing  trains into or from  any  yard  where no Qualified 
emplovees is present 

At crosslng loops  and  where  infrastructure arrangements and/or  ground 
conditions allow it to be  done  safely,  one crew member is to be  positioned in line 
with the  locomotive on the  opposite  side of the main  running line, le: 

1 ll 1 I. 
Crossing Loop 

I L bI Main Line i - 
Ground 

ObseNation Point 

Crossing or Passing Train through Main Line 

At crossing locations  where the stationary  train  is standing on the main line and 
the crossing  train is to  be  admitted to the  loop,  where infrastructure arrangements 
and/or ground conditions allow it to be 

Ground . ObseNation  Point 

Crossina LOOD 

I4 ll I 0: . - 
Main Line - 

Crossing or Passing Train to Take Crossing  Loop 

done  safely, one crew  member  is  to be positioned in line with the  locomotive on 
the  opposite side of the crossing  loop,  ie: 
When  crossing or uassing trains at  night,  one  driver  should  remain on the 
locomotive  to operate the  headlight on full beam  when appropriate.” 

Recommendations 

The following recommendations  were made: 

1. Where  there are vital  safety-critical  activities  required  to  be executed, procedures 
should be  provided with sufficient  detail  to ensure that  what should occur does 
and in the  correct  sequence. 



2. 

3. 

4. 

5. 

6 .  

7 .  

A nsk analysis involving the human factor aspect of vital safety critical activities 
should be considered in framing  procedures. 
When  trains are to effect a cross or a pass at a siding it is sugsested that 
consideration  be given to bestowing the person in the drivers seat at the time  the 
responsibility to ensure safeworking procedures are effected correctly by  the 
observer. 
Provislon of a checklist to be completed by the first  train into either the  loop  or  the 
main, which will  prompt a correct  procedural  process, should be given 
consideration. Insertion of time of activation of points may be beneficlal. 
On going dialogue between  the two trains to be involved in the cross concerning 
the  checklist in 4 above may  provide appropriate attention to safeworking 
procedures  at the critical time. 
During  crew  rotation the driver coming on duty on board the locomotive must 
read and counter sign the active  Train Order under  whlch the train  is  operatlng. 
The enhancement of holding the points from operating and displaying a red 
indication for a prescribed  time to protect any advancing trains should be carefully 
monitored  and evaluated in the  initial stage following installation. 

Where to Obtain a Copy of the Independent Investigation Report 

As required under the Rail Sufety Act the investigation  report was published and  can 
be  downloaded from the Internet at  the follow~ng address: 

www.transport.wa.gov.au/linking/rail-safety.htm1 

Figure 2: lnfrustructure ut eastern end of  Zanthus  crossing loop. 
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Figure 4: Locomotives NR15 and NR51 nose to  nose  following  the  collision. 

Figure 5: Damage to Indian  Pacific  Coach HM3 1 1. 



Figure 6 Control Box in original form at time of uccident. 

Figure 7: Conrrol Box with modzjkarion ajcr rhe accidenr investigation. Note the 
new door swirch, instructions and indicator light. 
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I .Introduction 

The study of a complex system  definitely  includes a modelling phase. The more precise  and 
the more suitable the  model is, the  more successful  and  easy to  control  the system will be. 

Modelling is traditlonally used in system  design. But this modelling proves t o  be very useful 
for railway safety,  because it brings to the  fore one of  the weak links of the railway safety 
chain  Le. the interfaces  generated by the different components of  the transportation system. 

After a description of the model, whose construction starts at  the design  phase  and is used 
through  out  the life cycle, I am  going to focus my presentation on  the  operation and 
maintenance  phase to show how  the model enables  us to  control  the changes in  the system. 

2 The  transportation system modelling 

2. I The RATP model 

A product is above  all the  outcome  of a functional need. Gradually, after a succession of 
options, these options resulting in sub-functions, the  product becomes a finished product. 

The finished product, including hardware and more and more software, is the  first 
dlmenslon of the system i.e. the technical  system. 

A complex product, for example a railway system, is also  made  up of men, in charge of  the 
design, the operation and the maintenance of the system. They can modify the system if the 
original need  has  changed or if they have to rectify a malfunction. 

These  men represent the second  dimension of  the system i.e. the human  system. 

A complex product is generally  dynamic. In order for the system to function  correctly, 
structured organisational rules must  be drawn up, formally outlined and  applied. 

These  rules form  the  third dimension of  the system i.e. the organisational system. 

Finally, it is extremely rare  that a system  designed  and built in this way, functions 
autonomously. The whole system is subject to  environmental changes  and vice versa. 

This model is particularly suited to a complex product such as a railway system. 

A railway system  satisfies a transportation need,  passengers or freight. It is made  up of: 
- A technlcal  dlmension:  Rolllng-stock,  track, signalllng, power supply,  etc. 
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- A human  dimension:  designers, drivers, service  engineers,  supervisors,  etc. 
- An organisational  dimension: operation and maintenance  rules,  etc. 

A railway system is integrated into a complex  geographical and climatic environment. 

2.2 Interfaces 

Modelling clearly  hlghlights interfaces between the different components of  the railway 
system (train, Infrastructure, energy  supply, information sub  system,  etc.). For the system to 
function successfully, the interfaces between the different components must be perfectly 
controlled. 

For a railway system, as for every product, the functional need is characterised by a set of 
requirements, in particular the safety performance. For a railway system,  these  requirements 
must meet particularly high  standards,  due to the  consequences  on  human life and impact on 
the media. 

An interface is a vital link,  because a malfunction a t  this level could lead to a imbalance 
within  the system, that in terms of safety  could  lead to a serious  accident. 

2.3 The model analysis 

Until now, the suggested model, only static, is not very new. To progress, it is interesting to 
animate it. 

The system  generates desired events, but can  also generate undesired  events. In my 
presentation, I am only speaking about safety related events. 

A t  the commissioning, the system is expected to be perfect and  stable. The interfaces 
between the  three systems  have  been studied and integrated in the model. I consider thls 
hypothesis as true, before looking  at  the life and the  evolution  of  the system. 

The three dimensions of the model are a priori of different type. The risk is that a change in 
of one of these  dimensions has  an impact on another one,  leading to  a discrepancy  between 
prevention modes  set  up to  prevent undesired  events and reality. 

I am going to analyse  successively the possible changes of each model dimension, the likely 
Impacts on the two others and the solutions RATP has found in order to control the 
concerned interfaces. 

2.3. I The interfaces of the technical  system 

The desired events of  the technical  system are, of course, the main transportation functions. 
These  functions can evolve with  time  with the emergence of new needs. And these  new 
needs  lead to technical changes. I t  is the case, for example, of  route modifications  and their 
consequences on signalling  equipment. 

The technical  system  also  generates  technical  risks. The severity of these risks depends on 
the system architecture and on the design of the involved components.  Risk analysis during 
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the design  phase  has normally led to  the elimination or  the  reduction of these risks, thanks 
to design modifications, or operation rules, or maintenance procedures, or organisational 
changes. 

In  order to  insure  the  control of the interfaces with  the technical system, RATP uses the 
design tools. These tools carry out  the concept of "in depth defence" with technical or 
procedural barriers. This concept of "in depth  defence" is very  well known  in  the nuclear 
industry. The idea is the  introduction of several different types of barriers, at least two, 
more  often three, in  order to  prevent the first failure immediately leading to an accident. 

An example is the potential failure of the breaking  system of a train. The f i rst  barrier is a 
technical barrier i.e. the redundancy of the breaking  equipment. The second barrier is a 
human barrier i.e. the awareness of  the driver. 

The barriers, technical or procedural (men  and organisation) barriers are described in the 
risk analysis. When a modification is studied, the risk analysis is updated and the concerned 
procedures are reviewed. Actually, it is a basic rule of quality assurance. 

Moreover, learning from experience has a strong contribution to interfaces control. This 
also  applies to  a system  whose risk analysis  has never been carried out. 

2.3.2 Human  system  interfaces 

For men, the desired events are skills  and motivation. Wi th  time, skills and motivation can 
evolve,  due to staff turn over.  Consciousness-raising  campaigns  and  specific training must 
accompany  such a turn over, in  order to maintain a suitable human  system. 

The undesired  events are human errors. Human errors are normally analysed during  the 
design  phase at  the same time as technical  failures.  Specific  analysis can be carried out. 

Controlling human  system  interfaces is  more difficult than controlling technical interfaces. In 
fact,  due to the complexity of human  beings, the model is not perfect. Concerning human 
system,  RATP  findings are the formal identification of simple behaviour principles, both  for 
workers and designers.  These principles are written  in  the same  shape as the biblical 
commandments. 

..: _. 
._ 

As for  the technical system, if  the human  system  evolves  and if  the interfaces are not 
controlled, training could be no longer apt to the original objectives and be less efficient in 
preventing human errors. Audits and inspectlon are regularly carried out to check the 
knowledge  and good understanding of  the basic rules of railway safety. 

Similarly to  the technical system, learning from experience allows discrepancies in the human 
system to be detected. 

2.3.3 Organisational system  interfaces. 

The desired events of  the organisational system are the  structures and the associated 
procedures. Wi th  time,  organisations  evolve and the  structural changes could lead to 
modification with consequences on  the procedures. 
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The undesired  events are risks at the interfaces of dlfferent equipment, which different 
services are in  charge  of. There are two classic  examples. The first one is the 
communication between different workers with  their own professional language, like drivers 
and  service  engmeers. The second  one IS the rad-wheel interface whose safety objectives for 
the maintenance  services (In particular rolling stock and signalling)  are different. Sanding to  
Improve breakrng performance could  make it more difficult for  track circuits to detect the 
trains. 

Untll now, the  Interfaces of the organisational  system have been the most difficult to 
concelve, therefore  the most difficult to manage. But they are almost always  involved in 
serious  railway  accidents. 

To  t ry  to insure the control of the interfaces,  RATP has created the new concept of the vital 
function manager. I am  going to  develop this concept later In my presentation. 

Of  course, as for  the two other systems, learnmg from experience is a major tool to detect 
organisational  system  discrepancies. 

3 The vltal function manager 

In order to  respond to  the concern for  the organisational  system  interfaces, RATP's first 
idea was to set up  an interface manager for every vital railway  system  interface, for example 
the rail-wheel interface. 

Thls  approach quickly appeared to be very complex, because It was  necessary to know all 
the v~tal interfaces. Moreover, it was not durable, because a controlled interface under the 
responsibllity of a single executive could become a vital interface if the responsibility is  then 
shared as a result of a reorganisation project. No efficient tool may really detect the 
consequences of such changes  because, the aim of a reorganisation is generally dictated by 
political objectives, rather than  functional or technical needs. 

After consideration,  RATP preferred the concept of the vital function manager.  Main vital 
functions are well known. They are durable and independent of  the organisation. 

The necessary actions to  carry out a vital function management policy are the following: 

- The main transportation functions  have  been identified (I5 for RATP), for example 

- The  main functions have  been broken down in detailed  sub-functions. The objective is to 

- The major risks have  been identified (I 6 for RATP), for example derailment; 
- The functions  and  sub-functions involved in a major risk have  been identified for each 

- The contrlbution in terms of severity of each service involved in a vital sub-function has 

guarantee train running control; 

clearly  identify the main  equipment  and the assoclated responsibility; 

major risk; 

been  assessed. 

With this preliminary work completed, the duality in terms of responsibility is clear. The 
final  task is to appoint the vital function managers. The vital function manager  can  be  chosen 
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from  the involved services if one of them can be considered as predominant, or from a 
cross-services entity. 

The analysis of a technical o r  functional change must then be carried out by the vital 
function manager. He assesses the consequences of the change in terms of safety  and  gives 
approval. 

A specialised meeting on  risk management, at top management level of  the company, took 
place on May 20*. The vital function management  had  been presented and approved in its 
principles. It has been  decided to apply the process to  three specific  examples: 

- The rail-wheel interface; 
- Dlstance spacing of trains; 
- Ventilatlon and fume extraction. 
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4 Conclusion 

This  approach relles on the designer  acceptance to transmit i ts modification file to the vital 
function manager.  Even if we are still in the field of human  behaviour, the new process is a 
significant  step to  achieve  global control  of the railway system  safety. 

It is an additional grain of sand on the beach,  and as a Japanese proverb says : "Without the 
grains of sand, the beach would not exist". 

References: 
International  railway safety  conference - October I999 - Banff- Canada. 
International rarlway  safety  conference - October I995 - Mayenz - Germany. 
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Introduction 

We, the delegates  from the Brotherhood of Maintenance of Way Employees, Brotherhood of Locomotive 
Engineers and the East Japan  Railway  Workers’  Union, met at the International Railway Safety  Conference 
at Banff, Alberta,  Canada,  in  1999. 

paper for the London  conference.  Therefore,  this  paper, is humbly  submitted as a continuation of the 
We shared the  idea that railway  safety  was an important issue for  Unions.  This led to the concept  of  a joint 

International Conference on Railway  Safety. 

Safety IS an essential subject for all  of us involved  in  the  Railway  Industry. Keeping safe is an eternal 
subject as accidents  result  in death or injury to passengers and workers.  If  we take measures from  both 
sldes and utilize technology as a support for human  factors  we  can  mitigate  much of the danger,  but  never 
totally eliminate it.  We  are constantly being  faced  with the challenges  of  unsafe factors impacting on our 
mutual efforts. 

We believe it is meanmgful to discuss  railway  safety from various  viewpoints. This paper is an effort to 
present the basic  tenets of safety from the viewpoint  of the worker. 

As we are from three different countries there are different systems in place.  For example accident 
investigation differs  in its method,  recommendation,  compulsory  measures,  execution,  and so on. The 
purpose of this paper is not to compare these  differences, or point  out  which country is the  best. 
Notwithstanding our acceptance that investigative  practices  are  different,  we present our paper on the 
premise that we should prevent accidents  by  learning from concrete  examples. 

As  a matter of  course, we started to examine  the  actual  accident  cases  and preventative measures  that 
resulted. We  reviewed these accidents  with the idea that we  should not look to blame, but rather 
investigate causes. As Labour Organizations, we included the principle that railway workers at the  work 
site should have input and recommendations  for  preventative  measures. 

The discussion and  the  recommendations we  have  drawn you may see as lacking.  However, we present  the 
opinions that we have shared and we  welcome  your opinions and questions on this paper. 
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Japan 

Introduction 

When  a  railway  accident  occurs  in  Japan,  not  only  the  rallway  company  concerned  but  also  many  other 
organizations  investigate  the  causes  of  accident and  take  preventive  measures. 

Among the concerned  organizations,  the  police in particular  have  very  significant  powers  of  investigation. 
The police  are  the  body  with  the primary responsibility  for  inspecting  the  scene of the accident. Their 
inspection  of  the  accident  scene is immediate  and  they  have the  power to charge  those  presumed 
responsible  and  commit  them  to  trial. 

On the other hand,  the  Ministry  of  Transport has jurisdiction  over  railway  accidents as a government 

Analysis  Subcommittee  whose  mandate is to  prevent  accidents.  When  a  very  serious or peculiar  accident 
organization. Withiin the  Ministry of Transport  there  exists  a  permanent  organization  called the Accident 

occurs an Accident  Investigation  Study  Meeting  commences.  Members  of  the  Accident  Analysis 
Subcommitteeand  other  investigative  experts from  outside  the  Subcommittee  meet to investigate  the  cause 
of accident  and  discuss  preventive  measures. 

The Study  Meeting  then  reports its conclusions  to  the  railway  company  concerned.  However, the report 
often takes  into  consideration  the  company's  financial  situation  and the recommendations are not binding 
on  the  company.  The  affected  company  cannot be compelled  to  follow the conclusion. 

However,  a  tragic  subway  train  accident  earlier in this year in Japan,  which saw the  death of five 
passengers,  may  have  provided the catalyst  for  a  change  in  the  investigative  procedures  noted  above.  In 

withii the Ministry of Transport  with  full  investigative  authority. 
March  of this year  steps  were  taken to establish  a  permanent  Railway  Accident  Investigation  Committee 

To give some  context to the practices and  procedures  discussed  above I will  now  review two recent  railway 
accidents and discuss  the  investigative  response  that  followed  and the ultimate  recommendations  and 
actions that resulted. 

Example I Japan 

passengers  and  a  driver  were  injured. It appeared  that  the  train  driver  who  drove  a  shunting  electric train 
On October 12,1997, in  Otuki  Station  yard  on  the  Chuo  line, two trains  collided  and  a  large  number  of 

did  not  completely  understand his schedule  times. He started his train in  motion  before  he  confirmed the 
signal that would  indicate  that  it was safe to  proceed.  As a  result,  he  committed  red  signal  violation.  The 
shunting  train  then  collided  (sideways) with  an  express  on  the  main  track. 

However, as ATS (Automatic Train Stop) is  installed at  this  station  and on rolling  stock as well, the train 
should  have  stopped  automatically just after  the  red sigaal violation.  In  other  words,  backup  safety 
equipment  was  installed  to  prevent  accidents  in the event  of  human  error. 

Why did  not  the  shunting  train stop? At lirst, the  driver of shunting  train  told his colleague,  who  was one of 
our  union  members,  that he had  switched off the ATS.  However, as the investigation  by  the  police 
progressed his recollection  of  the  events  in  question  became  less  clear.  Eventually be said, "I do not  have 
clear  memory  whether I switched it off'. 
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The police conducted an immediate inspection of the accident scene.  They  interviewed  various East Japan 
Railway managers and employees  in  addition to the  driver.  The police began to focus on human  error  after 
it was identified that there were no technical  defects or ground level  abnormalities. 

The police interviewed  the driver on no less  than  14 separate occasions  before his arrest and  then  held  him 
in  custody for three  days.  Afcer his release  they  interviewed him on an additional  9  occasions. 

The district public  prosecutor's office prosecuted  the driver on 24 December, and a district court sentenced 
him to imprisonment.  However, the sentence was  not imposed as a stay of execution was gmnted on 
January 2,1998 

Let us now turn to the preventive  measures  taken by the  Ministry of Transport in connection with  this 
incident. The Ministry  of Transport cannot  perform  its own inspections  of  the scene or investigate  the 

police and requesting an explanation from  a  company  concerned. On the  day of the accident The Ministry 
circumstances by hearing from the people  directly  involved. It is limited to collecting information from  the 

of Transport issued  a  "Warning Note" to the  East  Japan  Railway  Company. The Ministry's public 
statement can be paraphrased as follows:  "The Mmistry of Transport gives  a severe warning to East Japan 
Railway Company. It should draw up  a  list ofpreventive measures and take  all possible measures to 
ensure the prevention of similar accidents". 

Unfortunately, the  Ministry of Transport did  not  address  any  of these issues itself as it had, at that time, no 
responsibility for either investigating causes or drawing  up  preventive  measures. It simply directed  the 
railway company to perform these functions. In response to the  Warning  Note the East Japan  Railway 

Ministry of Transport  canceled the license of the  train driver who was involved  in the accident. 
Company offered its explanations several  times to the Ministry Of Transport. On April 17,1998, the 

While the investigative authorities were  involved in the ways described  above,  we, the East Japan  Railway 
Workers'  Union (JREU) advised the driver to co-operate fully with all investigations and offered our 

Possibly, they assumed  that any participation from him  wouId  only  increase his troubles. This  placed us in 
services to assist in representing him.  However, he andhis family  declined our offer of assistance. 

the more difficult position of trying to fairly  represent our JREU  member  and fully investigate  the  accident 
at the same time without the benefit of his direct  knowledge  of the events in question. 

Immediately after the accident the JREU  started our own investigation in order to establish the real  cause 
of accident. We approached the issue  through  the  following two questions.  Why  did the driver SM the 

switched off? 
train at Obuki station if there was any  lack of clarity  concerning the schedule  and/or why was  the  ATS 

We  had frequent  discussions with our union members from the local which the driver concerned  belonged 
to and with our managers about work  instructions,  drivers'  education,  training and the work  environment 
of the workplace. We focused on the  technical  issues  concerning  how the train could have begun to move 
if the ATS was switched off. 

Through the discussion we discovered that the  atmosphere at the workplace was not safety-oriented. For 
example if someone asked questions about  workplace  procedures and practices he might be fooled by his 
colleagues and not given  a serious response. 

frankly with our union members and have encouraged efforts to maintain  an open workplace atmosphere 
We also found out that the ATS system  could  easily be switched off by  the drivers. We  always  have  spoken 

conducive to the free exchange of information. 
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As aresult of  our  investigations the East Japan  Railway  Workers'  Union  insisted that  the  company  should 
change the structure  of  rolling  stock,  for  example, so that  the ATS cannot be easily  switched off, or so that 
a train cannot move  when the  ATS  switch is off. We also  discovered  inadequacies  in the trainiig system 
for drivers. 

Now, as a  result of negotiation, union and  company  have  agreed on the  need to improve  vehicle  structure 
and the need  to  review  and  improve the drivers'  training  system  in  terms  of  content  and  frequency. 
However, it is difficult for us to  revolutionize the  climate  of a  workplace. We obtained  fruitful  results 
regarding  vehicle  structures  and trainimg  systems  because these  issues  can be resolved through the  simple 
investment of  money. Unfortunately,  workplace  climate  is  not  a  matter of money  but of attitude.  From  our 
end, union officers  must  face  union  members  and  propose to refom union  members'  attitudes  and 
approaches to the  culture of safety in the  workplace.  By  improving  facilities  and  equipment, we can 
improve our results and  hopefully  prevent  similar  accidents.  However,  a  human  must cany out  the  work so 
unless his consciousness can be  changed  the  risk of accidents  remains  strong. 

Conclusions 

This accident  clearly  shows how critical  it  is  for  people  who  are  investigating  an  accident to be provided 
with  accurate  and  proper  information.  Unfortunately,  but  understandably,  it  is  often the case  that  workers, 
when  faced  with  possible  incarceration andor loss  of  employment,  will not be overly  enthusiastic  about 
being  completely  open.  This  is  a  difficult issue to  struggle  with. On the  one  hand, as a  union,  we  must  act 
to protect the  interests of workers. On the  other  hand,  we must  also  take  whatever  steps are necessary to 
ensure  that  every  accident  is  investigated  thorougbly  and that its  cause is definitively  established.  Of 

nothing  serves  the  interests  of  a  wodcer  more than a  safe  working  environment.  For this reason, all 
course,  these  processes are not  mutually  exclusive  and, on a  fundamental  level, do not  conflict. AAerall, 

necessary  preventive  measures must be  taken to ensure  that  not  only is the cause of an  accident  determined 
but that it never  reoccurs. 

While the accident  here  under  consideration was clearly  the  result  of  human  error,  a  deeper  analysis  of the 
situation was  necessary.  Stating  than an accident  is  a  result of human error only serves  to  establish 
responsibility. It  does not necessarily  address  the  root  cause of a  particular  accident. To prevent  such 
accidents from reoccurring, all background  factors,  including  safety  equipment  and  facilities,  must be 
investigated.  Such an approach  led,  in  the  aftermath ofthis accident,  to  the  implementation of certain 
operational  changes.  These  involved  making  the  ATS  switch  unavailable to the driver as well as to 
changing  the ATS system  to  a full stop  system  thereby  preventing  any  train  movement. 

It goes  almost  without  saying  that,  for  accidents  to be properly  investigated,  a  positive  relationship  must 

management  insofar as safety  issues  are concerned.  With this spirit  of  cooperation, union and  management 
exist  between  union  and  management. The JRU is f a m a t e  in that it shares a spirit of  cooperation  with 

worked  together to discover the cause of this accident  and to take the appropriate  preventative  action. 

The regulatory  regime in Japan  requires  the police  and the Ministry  of  Transport to investigate  accidents. 
However,  these  investigations  seek  only to  establish  culpability. This does  nothing  to  prevent  a 
reoccurrence  of  the  accident, and it often  makes  investigating  the  cause  much  more  difficult.  Had the JRU 
and  management  not  addressed the cause  in  the  manner  that  they  did,  the  only  results  of this accident 
investigation  would  have  been that a  worker  bypassed  a  safety  device and that a  worker  was  to  blame for 
the  accident. No real preventative  action  would  have  been  taken. 
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Example 2 Japan 

On February 2 1, 1999,  between Gotanda and  Meguro stations on Yamanote Freight l i e ,  a group of 
contract workers performing  signal-communication  construction were hit by a deadheading train.  Five 
workers of the group were killed. 

The main accident  cause appeared to be that  a  watcher neglected his work  and allowed a train to enter the 
area of  construction  work while workers  were  carrying tools and  materials. 

In addition, there were several background  factors in this  accident. First, the workers concerned did not 
have their usual safety meeting prior to commencing  work  because  the supervisor was late for work  that 
day, Second, the fatal train was not a  regularly  scheduled  train and its presence was not expected. 
Consequently, the supervisor, convinced that  there was no train  operation,  did not call the neighboring 
station to check on possible train movements  and  did not tell anything to his men. 

The police conducted  many interviews with  the  supervisor after the accident. They also  interviewed all 
other railway staff concerned, includmg employees of the contract company. As a  result, the supervisor 
and watcher were arrested on 25 June.  Both  persons were prosecuted by the Tokyo Region  Public 
Prosecutor‘s Oftice on 16 July, and on 23 July a fne was assessed to the subcontract company and the 
watcher.  The supervisor received a  prison term  and after that he was dismissed the company. 

As in example #I, the Minishy of  Transport  issued  a “Warning Note” to the East Japan  Railway  Company 
withii two days of the accident. 

In reply to the “Warninithe company  submitted  several  proposed  preventative measures concerning the 
accident to the Ministry of Transport several times  but these were simply  interim  suggestions. On April 2, 
1999, after extensive consultation wifh the JREU, the East Japan  Railway Company submitted areport 
outlining a  variety  of preventative measures  all of which had been  discussed and agreed upon  by  union and 
management. 

What kind of discussion had occurred between  union and management?  Just after this tragic accident the 
JREU had insisted  upon the suspension of all work in tracks where the primary safety procedure  was  based 
upon using intervals of train operation as a  temporary evacuation measure. 

Afterwards JREU had numerous negotiation  sessions  with  management to create some  radical,  yet 

regulations was essential sometimes it is  not  enough.  Sometimes  more  fundamental  changes  must be 
essential, safety  measures. It became  clear that while establishing clear and enforceable safety  rules and 

considered, Otherwise similar kinds of accident, although outwardly they may appear different, will 1 
continue to occur. 

The JREU decided to pursue this  important  subject and we  began to talk with management about the more 
fundamental issues underlying track  maintenance work. Quite  simply,  we asked whether nack work 
should properly be done only by  using  intervals  between train operations. 

What we  stated was that safety would be maximized  if  work on tracks was only done by  railway track 
closure. 

However,  disadvantages of this radical proposal  were, at fust blush, very significant. Workers  would have 
to work at night when trains did not run. The various  characteristics of night shift often reduced workplace 
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efficiency.  Additionally,  many  union  members  told us, not  surprisingly,  that  they  disliked  working 
nightshi&. 

However,  our  internal  discussions  with  officers  and  members  started  from the premise that the most 
important  thing  for  workers  was to save  our own lives  and our co-workers’ lives rather  than to complete our 
work on time and  fmally, after  many  discussions  and  debates  we  built  a  consensus. As a  result of this 
initiative,  the  number of railway  track  closures  dramatically  increased  compared  with  before.  Although  it 
was  difficult  at fmt, eventually  about 70% of  all  track,  electrical  and  construction  work on the  East  Japan 
Railway  Company  was  performed on closed  track.  Gradually  our  members  have  gotten  used to working in 
this  way. 

However,  despite thii important  change  we know that  for  many of our  workers  efficient  production 
schedules  can be  the  dominant  concern on any  worksite. Situations  still  exist  where close adherence to 
those  schedules  takes  priority over their own safety. 

We continue  to  believe  that  insofar as far as we  cannot  reform our members’  consciousness  and  their 
hdamental awareness  of  safety  issues we  cannot  adequately protect them. In other  words, the mere 
introduction  of  safer  facilities  and  equipment  and  more  demanding  safety rules and  procedures is not 

membership. Only  when  safety  dominates  the  mental  framework  withim  which  they  conceive  of  their own 
enough to prevent  accidents. We must  continue to engage  in  efforts to change the very  psychology of our 

working  lives can  we  truly  achieve  a  safe  workplace. 

c 

Conclusions 

As in ow fmt accident  conclusions,  the  present  situation  was  again  one  where the regulatory  agencies 
responsible  for  accident  investigation  sought  only to lay  blame.  However, the JRU and management  were 
again able to  go  beyond  the mere laying of  blame  and to work  together  to  find the cause. 

In this circumstance,  however, the union experienced a greater  challenge. The workers  involved  were not 
union  members  but,  rather,  were the employees  of  a  contractor. The JRU maintained  that  it  was 

reason,  the  union  felt  strongly that it  needed to take  part  in  the  investigation  procedure. At first the 
legitimately  involved as the  accident  could  just as easily  have  happened to a JRU member. For thii 

then  ethically  and  morally, the company  was  obliged to take  part in the  investigation.  The  company 
company  stated  that it was not responsible  for  the  accident.  However, the JRU insisted  that,  if  not  legally, 

accepted  this  position and agreed to investigate  the  matter jointly with the union. 

Again, it would  be  easy to say that  the  cause of thii accident  was  simple  human  error.  However, as before, 
an  examination of every  consideration was needed.  The investigation  revealed that two incorrect 
assumptions  were  made. First, the supervisor  assumed  that  there  was no deadhead  train. And  second, the 
watchman  assumed that there  was no necessity  to  look  for  trains  until the workers  arrived at the work  site. 

As a  result of thii joint investigation,  the JRU and  management  agreed that closing  (i.e.  blocking)  a  section 
of track  provides  maintenance  workers  with  the  greatest  degree of safety.  However,  this  requires  working 
at night which,  in tum, diminishes  the  workers’  quality of life.  Nevertheless, the parties  felt  that the safety 

performed  under  the  protection of track  closures. 
of the workers  was  paramount  and  established  a  policy  whereby the type of work  involved  would be 

It was also  determined  that  there  was  a  need  for JR East to offer training to contractors  used in the JR 
facility.  It  was agreed that  revised  timetables  would be sent to all  contractors  by JR East whenever 

( 
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schedules were  changed.  Union and management  also jointly developed  a  manual on proper procedures 
for JR East and ensured  that a11 contractors received copies thereof. 

Was this enough?  Perhaps. What we  do know, however, is that these new initiatives will produce far safer 
working environments  and, perhaps more importantly,  have  created  a  procedure  that, rather than  simply 
laying blame,  produces  truly preventative innovations. 

Summary 

The police and Ministry of Transport investigate  accidents  in  order to find out  who should be  blamed 
because, as institutions, their f m l  aim is to administer judgment. To the extent they seek to modify 
behaviour it  is through the principles of retribution  and deterrence. 

However, blaming  and punishment can  never  prevent  accidents. We can  always find some contributing 

environment of the workplace in addition to individual  workers’  mistakes.  Therefore, if they  punish a 
factors from among mechanical faults,  defects  in  work systems or work  procedures, the overall 

person who  made  a  mistake, they cannot  necessarily remove the  essential  factors that could cause a  repeat 
of the same accident  under the same  conditions. Of course, it is rare that the person who causes  the 

not accidental. 
accident does so intentionally. If the act is intentional it is criminal.  However, by definition such acts  are 

causes. We must analyze all background factors.  We  can only prevent similar  accidents  from Decuniag if 
Clearly, to achieve meaningful safety we mnst  insist on the necessity of a  thorough  investigation of all 

we investigate the true nature of all  possible  causes. 

As we have  discussed above, in Japan it is the  police and the Ministry Of Transport who are  officially the 
main players in accident investigation and  the  subsequent  issuing of preventative measures.  However,  we 
believe that as important, if not more so, is fiank and thorough discussion  between union and manam  oement. 

Unfortunately, some company managers in  Japan still take the approach that companies don’t  need  the 
union’s cooperation on safety issues.  They  continue to believe that ”Managers  from headquarters are 
completely right and those who make  mistakes  are  always the workers at the site. 

relationship. Our philosophy is that more important  than  seeking  blame is identifying the true cause of any 
The JREU believes that union and management  need  cooperation  based  an  understanding  of an equal 

accident. 1 
We know that each country has own investigation system that may  differ  in organization,regulation, 

philosophy we  have outlimed above and continue to strive to put it into  practice. 
authorized  power, procedure and so on. However,  we hope that all share, or come to share,  the  safety 
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Canada 

Rail  Safety  Regulation 

The Canadian Railway Ssfetv Act, which came into  force in 1989, gave direct jurisdiction over rail safety 
regulation  to  the  Federal  Minister of Transport through the  administration  of  a  regulatory  body  called 
Transport  Canada.  The Act sets out the  Minister’s  regulatory  and  rule-making  powers  regarding  tbe 
operation  and  maintenance  of  railway works  and  equipment.  It also deals  with  the  administration  and 
enforcement  of the Act, including the appointment  of  inspectors, the issuing of emergency  orders,  the 
performance of medical  examinations, and  the  penalties to be imposed  for  violations. The Act moved  the 
federal government  away  from  a  prescriptive to a  performance-based  regulatory  system. 

Amendments to the Act implemented in  1999  continue  to  reduce direct  Government  involvement and  to 
extend the implementation of a performance-based  system.  For  example, an amendment  to  the Act 
transferred  some  responsibility  from  Transport Canada  to  Railway  Safety  Management  Systems,  a  System 
that  is  designed  by  each  Railway  Company  and  audited  by  Transport  Canada.  Other  amendments 
modified  procedures to stop  whistle-blowing  at  crossings  and  to  enable the regulation of locomotive 
emissions.  The  Government has created  a  permanent  consultative  committee  involving unions, companies 
and  different  levels  of  government. 

The C m d a  Tramportation  Act of  1996  enabled  the  large  federally  regulated  railways to spin-off  many of 
their  branch  lines to short-lie operators  operating  under  provincial  jurisdiction. In some  provinces, 
Transport  Canada  performs  the  safety  monitoring  of  these  short-line  railways under contract. 

Transport  Canada,  is  responsible  for  regulating  safety  in re,wds to safe railway  operations.  This  is  done 
primarily through a  rule  making  process in  which  the Miniiter of  Transport may inshuct railways to make 
rules to  enhance  safety,  or  by the railways  themselves  formulating  rules for approval by the  Minister. 
During  either  of  these  rule  making  processes,  the  railways  must  consult  with the unions,  and  concerns  that 
the unions  raise  must be forwarded to the  Minister  of  Transport.  The  Transportation  Safety  Board,  a  body 
responsible for investigating  accidents  involving  operational  safety,  works  at  arms-length  with the Minister 
of Transport. 

Accident Investigation 

Accident Investigation andSnfetv BoardAct (CTAISB)  which  came into force on 29 March,  1990. The 
The Transportation  Safety  Board  (TSB)  is  an independent  agency  created by the Canadian  Transportation 

TSB is independent  and  free  from  any  conflicts of interest  with  the  regulator  (Transport  Canada).  It 
investigates  accidents,  identifies  safety  deficiencies  and  makes  safety  recommendations.  Findings  and 
recommendations  are  publicly  available,  but in order  to  provide  procedural fairness, persons  involved  have 
the opportunity to comment on a dr& report. In addition,  the  railway  company  involved  normally 
perfoms an  internal  investigation of  its  own. 

Basic principles that the TSB follow  are: 
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1) Accident investigation and safety regulatiodenforcement are separated to avoid conflict of 
interest, Where there is a conflict with  Transport  Canada or other government departments, the TSB 
prevails. 

2) The purpose of the TSB is to make  fmdings as to causes and contributing factors, to identify 
safety deficiencies and to make recommendations  aimed at eliminating deficiencies and improving safety. 

3) The purpose of the TSB is not to fmd  fault or apportion blame or liability. 

4) Only parties  directly involved in an accident  are  permitted to participate and to review the TSBs 
draft findings.  Workers’ organizations such as u n m s  are not granted status to participate. 
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Injury  Investigation  Canada 

A second regulatory  agency  relevant  for  present  purposes is known as Labour  Canada.  Labour  Canada  is 
responsible  for  all "off board"  accidents.  These  are,  primarily,  workplace  accidents  that do not  involve 
railway operations.  These  types  of  accidents, as well as workplace  safety,  are  covered  in  a  piece  of federal 
legislation  entitled the Canada Labour Code. Responsibility  for  the Code falls  within  the  jurisdiction  of 
the  Federal  Minister of Labour. 

As with train  operation  accidents,  a  railway  company,  in  the  context of an "off board''  accident,  may  carry 

release its  fmdings.  As far as accidents  that  result  in  injury are concerned,  the Canada Labour Code 
out an internal  investigation  into  the  matter.  However,  the  company in question is under no obligation to 

requires health  and  safety  committees  to be  involved  in  any  investigation  held.  These  committees  are 
composed of  both union  and  management  representatives.  Until  recently,  these joint union-management 
committees  have  been  underutilized.  This has been  due,  at  least  partly, to a  lack of training  and  expertise 
on the part of committee  members.  Recently,  however, as a  result  of  improved  education  and  instruction, 
the joint committees  have  been  functioning  more  efficiently  and  appropriately. 

In the event of a  workplace  death,  a  coroner  may  also  have  jurisdiction to be involved.  Coroners  are 

which establishes  a  network  of  regional  and  local  coroners  who  operate  under the supervision of the  Chief 
medical  doctors  with  special  training in  pathology.  Every  Canadian Province is subject  to  a Coroner's Act 

such investigations, to make  recommendations to promote  public  safety.  Deaths are usually  investigated 
Coroner.  Coroners  possess two primary  functions:  to  investigate  deaths  and, on the basis  of  the  results of 

where to do so would  "serve the public  interest".  The  format  used is that of a  Coroner's  Inquest. 

The Inquest is a  formal  legal  proceeding  in  which  the  events  leading to the death in question  are  reviewed 
in detail before  a jury. The coroner may  subpoena  evidence  and  any  person  with a substantial  and  direct 
interest may  apply for status as a  party.  Such status gives the interested  party the right to  examine  and 
cross-examine  witnesses  and to make  submissions.  Every  Inquest  is  expected to establish the following: 1) 
the deceased's  identity, 2) when  the death occurred, 3) where the death  occurred, 4) how the death 
occurred (the  medical  cause)  and 5 )  by  what  means the death  occurred  (surrounding  circumstances).  At the 
conclusion of the  Inquest  the jury will  usually  make  a  number of recommendations  designed  to  prevent 
similar deaths in the  future. The coroner  then  forwards  these  recommendations  to  the  appropriate  agencies 
for consideration. 

making findings of legal  responsibility or expressing  legal  conclusions. The purpose of the  Inquest is 
An important  characteristic of the  Coroner's  Inquest is the  fact  that the jurors are  expressly  prohibited h m  

purely investigative and preventive.  It is not a  forum  for  assigning  blame or for seeking to establish  legal 
liability. 

Canadian Accident involving  Railway Operations 

On August 12,1996, CN train  117  collided  with 20 uncontrolled  cars  near mile 122.9 on the Edson 
Subdivision,  near  Edson,  Alberta.  The  Engineer and  Conductor, as well as one unauthorized  passenger, 
were killed in the collision.  Train  117 was traveling  at  about 54 mph  (90  kph)  and  the maway cars  at 
about 30 mph (50 kph). 

been tied on. The crew  leaving  these  cars in  Edson  was  unsupervised and the performance of the  hand 
The runaway cars  had  been  left  in  Edson Yard  and two  hand  brakes on Government  Grain  Hopper  cars had 

brakes on the cars had  been  found  to  be  highly  variable. The derail to prevent  the  movement  of  the cars 
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onto the main track had been removed in  1990  (the  TSB  stated that “this created an unsafe situation that 
was not detected for over 5 years”). 

When the cars entered the main track the track  circuitry  caused bar lights in the  Rail Traffic Controller’s 
panel in Edmonton, Alberta to illuminate.  However,  the Rail Traffic Controller  did not notice the lights as 
he had not been trained to recognize that such  lights  were consistent with the  movement  of runaway cars. 

Under Transport Canada’s 1992 Track Safety Rules,  a  derail was required at that  location  (Page 70 TSB 
report) 

Normally, the railway company  involved  also  conducts an investigation into such accidents. In an unusual 
move,  however, and due, in our opinion, to negative  publicity, the railway  company  in this case hired Rail 

accident. 
Sciences Inc. of AtlanR Georgia to conduct  an  independent reconstruction and engineering analysis of the 

Rail Sciences Inc.  completed its report by  October  of 1996. The report found two primary  causes of the 
accident: 

1. Insufficient hand brake pressure on the string of  cars in Edson Yard;  and 
2. Failure by the yard crew to perform  a  mandatory  test on those brakes. 

Rail Sciences Inc. also found three further contributing  factors: 

2. The lack of an alarm at the Rail Traffic Control  Centre for such an  occurrence; and 
1. The lack of a derail at that location; 

3. The fact that the Controller  on duty the night  of the accident  did not conclude from the unexplained 
track occupancy signals that an uncontrolled  movement of cars was  in  progress. 

On October 4, 1996,  CN  released the report prepared by  Rail Sciences Inc. that publicly laid the  blame on 
the workers. The Globe and Mail (a major Canadian  daily  newspaper),  in  a story concerning the accident, 
proclaimed that “Canadian National Railway  workers  failed to properly secure a  chain of unmanned rail 

released by the Company  yesterday.  (The  report)  states  that the three men  assigned to secure the cars were 
cars that collided with an oncoming freight bain in  August, killing three men,  according to a report 

suspended immediately after the crash and further disciplinq measures are being taken”. 

However, this was somewhat undermined  when, on  October 15, 1996, the media reported on a letter dated 
April 26,1990, which admitted that the derails  were  removed  in order to save money, and that CN had 
started replacing the removed derails during the first week of September,l996. 

The TSB released its report almost a year later on  September 19, 1997.  The  TSB identified six areas of 
concern: 

1. The effectiveness of procedures  involving  the  number  of hand brakes to apply, training and 

2. The adequacy of the traffic control system for detecting runaways including the ergonomics for 

3. The unknown variability of the govemment  hopper car fleet brakiig system as well as the maintenance 

4. The adequacy of regulatory overview to determine  compliance  with  national standards by the industry; 
5. The effectiveness of company safety management  programs regarding the communication of safety 

supervision of crews and special considerations for certain locations; 

controllers, and policies,  procedures and trainiig for controllers; 

of those systems; 

related material; and 
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6. The  need  for  railway  companies to institute  a policy  of strict rule  compliance as such  is  often  the  only 
defense  against human  error. 

The  TSB  only  issued  two  recommendations; 

2. To  improve the regulator’s  ability  to  monitor  effectively  compliance  with  national  standards. 
1. To improve  employee  understanding  of the wide variability  of  hand brake effectiveness;  and 

On November 14, 1997,  the  media  again  reported  on  the  status  of  the fred workers.  The  daily  Edmonton 
Sun stated  that “ two workers fred after  a  fatal  train wreck  near Edson have  been  reinstated  and  will be 
back  at  work before the end ofthe year”.  Another  Edmonton  daily  newspaper, The Journal,  stated  “the 
men  were fred following  the  release  of  a CN commissioned  investigation  into  the  1996  crash .... but  a 
Transportation  Safety  Board  report  released last September  pointed  to  ‘shortcomings’  in CN procedures 
and  problems  with  Transport  Canada’s  enforcement of safety  rules as major  contributing  factors”. 

Conclusions 

We have  seen  from the Japanese  experience  how  labour/management  cooperation  can  improve  safety.  We 
in North America must similarly  focus  on  seeking  cause  rather  than  laying  blame.  Labour  and 
management  must  work  together  harder, as equal  partners,  if  safety is to be truly  enhanced. 

It is clear  that,  in the accident  now  under  consideration, CN sought to lay  blame  rather than to address  the 
true  causes  of the accident.  There  was  a  strong  reason  for  the  company  to  ensure  that,  publicly  at  least, the 
workers  were  blamed.  At  the  time, CN  was  newly  privatized  and  was  open  to strong criticisms  from the 
media To be  fair,  there  is  little  chance  that this would occur  today. 

During the period  following thii accident, there was a  virtual  media  frenzy.  Someone  had to be  blamed. 
First, it  was  the  workers,  then  the  company, then finally  by the TSB to the regulator  and  the  company. It is 
not  surprising that during  this  period  there was little  cooperation  between the parties. 

There is ahnost no doubt that  removing  the  derail  in  the  early  1990’s  was  done  solely  to  enhance 
productivity. This was  done  when  CN  was a Crown  Corporation.  We will  not judge if  this  was  right or 
wrong, but,  rather, will concentrate on what has been  done to address  the  cause  of the derailment  and to 
prevent  futnre such occurrences. 

Shortly  after  the  derailment,  and  long  before the TSB report,  the  company  had  started  reinstalling  the 
derails.  There  is little question  that  this  was  a  fail  safe  mechanism for this type of occurrence. 

It  appears  that the TSB had  established  the cause of  the  accident  and  issued  only two recommendations. 
However, no one  articulated  a  method  to  prevent  similar  accidents.  Some  lessons  were  learned,  but  they 
were  never  clearly  acted  upon  and, as a  result, no clear  measures  were  established to prevent  reoccurrences. 

While  we understand  that  derails  have  been  reinstalled  and  modifications made to  the Rail Trafiic Control 
system,  these  issues  have  never  been  truly  analyzed  and  examined. The question  we  must  ask is “have we 
ensured that such an accident  cannot  reoccur  and,  if so, how?”. 
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Railway Accident  involving  Personal  Injury 

Roy Rabe 

On June 4,1992 Mr. &be  was struck  by  a  locomotive  and  killed, 

Action Tamper,  a Jackson Tamper,  two  ballast  regulators  and  a  stabilizer. Mr. Rabe  held  a  Track 
Mr. Rabe  was an Extra  Gang  Foreman  responsible for a  surfacing  gang  consisting of a  Plasser  Continuous 

pass  using the eastward  track. Mr. Rabe  instructed the operators  to  keep clear of fouling  the  eastward track 
Occupancy Permit(“T0P”) and  was working  on the westward  track. A train  called on the  radio  wishing to 

rails of the east track. 
and then  cleared the train to  proceed. Mr. Rabe then worked  with  the  stabilizer  while  standing  between the 

The stabilizer, an extremely  noisy  machine, was operating  at  full  throttle. The stabilizer is also known to 
be a  machine  that causes substantial ground  vibration.  The  Locomotive  Engineer of the approaching  train 
later stated that he began blowing  the train’s whistle and  ringing  the  train’s bell more  that 50 yards  away 
%om Mr. Rabe’s location. It was  noted  that,  during  the  performance  of his duties, Mr. Rabe  was  required 
to use 3 different channels on his  radio. 

The investigatmg safety officer found  that  there were a  considerable  number of ‘bwritten policies” 
involved in the accident. The safety  officer  found that the  primary  cause of the accident  was the simple 
fact that Mr. Rabe was standing in  the  path ofthe train.  However,  numerous  secondary  causes  were  also 
revealed 

2. Indifference to vigilance at the  work  site; 
1. CP Rail’s unofficial policies  contradicting  written  ones; 

3. ’ Attitudes  between train crews  and  maintenance of way  gangs; 
4. Train  speed; 
5 .  Emergency  procedures -train crews; 
6. Communication between personnel; 
7. Too  many  channels  utilized on the  radio; 
8. Emphasis on factors at the site  and  not on track speed  for  the  train, 
9. Emphasis on implementation of  good  policies  and  training  left  to the whim of regional  management; 
10. Bad habits allowed to develop  under  indifference  to  regional  management; 
11. Protective  equipment - hearing  protection; 
12. Clearing  a  train through a  TOP  before  advising  employees; 
13. Bell  and  whistle not functioning 200 yards from impact: 
14.  Failure  to  use  a  two-employee  Buddy system that could  have  alerted Mr. Rabe; 
15. Track  unit rad10 not functioning - for over one year; 
16. Curve - view limited but no change  in  speed; and 
17. Failure  to  ensure that two  employees were assigned to  observe  the  passing  train. 

As a  result, the safety offker recommended 

2. That the attitudes of track  and train workers be improved; 
1. That  trains  reduce speed through work  sites; 

3. That more precise  communication,  notifying of approaching trains, be  utilized; 
4. That one radio channel only  be  used  during train passings; 
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5 .  That  the audibility of  locomotive  whistles or bells  in  high  noise  work  locations be improved; 
6. That procedures  used  be  similar  to  those  used by  controllers; 
7. That  all  unofficial  policies  contradicting  written  ones be eliminated; 
8. That  review  procedures  for  headset  radios be implemented; 
9. That radio  equipment  be  tested  to  ensure  proper  functioning; 
10. That emergency  procedures  be  implemented  for  train  crews (e.g. not  waiting  until  last  second  for  horn, 

11.  That  regional  management  responsibilities  regarding  health  and  safety  be  reviewed; 
12.  That an effective buddy  system  be  implemented  (fellow  employees  saw Mr. Rabe  walking on track  but 

13.  That  a  written  policy  be  prepared  dealmg  with  the  clearing of t rains through work  sites. 

There  was  also  a  Coroner’s  Inquest  into thii accident.  The Jury found  and  suggested  that: 

2.  Communications  between  rolling  stock  personnel  and  maintenance  of  way  personnel  be  more  precise 
1. Train speed be reduced through work sites; 

3. For radio  communications  during  the  passing of atrain, only  one  channel be scanned; 
4. A  more effective warning  system  be  developed  for  high  noise  level  work  sites; 
5. All  “unofficial  policies”  that  contradict  working  policies on occupational  health  and  safety  be 

6. Requirements for protective  clothing  and  equipment be increased (for example,  the  use of neon 
eliminated; 

7. The quality of equipment  inspection  prior  to  leaving  a rail yard  be  improved  (for  example,  the  radio  on 
coloured vests, headsets, etc.); 

8. Regional  management  responsibility for health  and  safety  issues be reviewed,  and  Health  and  Safety 
track  unit); 

9. The Foreman or Supervisor  responsible for a TOP be  required to obtain  confirmation  from the work 
issues  be  evaluated in  managers’ job performance; 

10.  Health  and  Safety  programs be the joint responsibility  of  management  and  labour.  That  all  safety 
crew  that they are aware  of  approaching  trains  prior  to  their  being  cleared through the TOP; 

audits  be  conducted  jointly  and  that such audits  be  distributed  widely. As well,  a  reasonable  deadlme 
for when action is to be taken  should be imposed;  and 

attendance. 

bells,  brakes  etc.); 

did not  warn hi); and 

(example would be  the  number  of  workers  in  site,  the.  number  of  machines, sue of work  area, etc.); 

( 

11.  Safety  meetings  be  mandatory  and  that  those  present  be  required to acknowledge  formally  their 

It is unfomate that it  had  to  take  a  precious  life to  learn the  many lessons that we  have  from  this  tragic 
accident. 

There is a strong desire in the  industry  around  the  world  for  workers to be productive and to  “get  the job 
done”. Thii climate in  the  workplace  is  something  that  all  Health  and  Safety  advocates  must be made 
aware of. This climate exists not just in  management  but also  with  workers. This is the  climate that led  to 
the  “unwritten  policies”  referred to by the  safety  officer.  There  were  clear  unambiguous  rules  that  were 
violated in this  circumstance.  However,  there  was  also an unwritten  policy  to  ignore the rules,  in order to 
be  more  productive.  Only joint action by both union  and  company  officers  at all levels  can  change this 
attitude. 
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As a union, we feel that much of this was  caused by  poorly  trained joint health and safety committees at the 
worksite. The  accident acted as a  drastic wake  up call to both  union and management. As a  result,  the 
situation has been very aggressively addressed. 

This accident is  an example of the  baslc  principle that strict rule compliance is the only real protection 
against human  error. Our discussions  with our dear friends from Japan  have made us realize that simply 
writing another  rule or ensuring training in rules cannot, in and of  themselves, provide the entire  solution. 
Attitudes must  change Both management and workers must  realize  that  rules, after they are written, must 
be followed. In this regard, we  must  always ask ourselves what more  we  can we do to support and  to 
educate workers to help make their working conditions safer. 

For example, JR East has a  system  that  automatically  announces  the  approach of a train. In North  America 
we  have hot box detectors that automatically  radio a train to announce  its findings. Surely this  technology 
can be adapted to alert personnel to the  approach of a  train. This would  ensure strict compliance with the 
rules and would support and protect individuals working on or near  tracks. 

United States of America 

Regulation and Accident Investigation 

There is a similar approach to railway  safety  and accident investigation in the U.S. 

The US. Department of Transportation Federal Railroad Administration (FRA) has responsibility for 
setting railway  safety standards and enforcing  them. As in Canada, the regulator has moved to more of a 
focus on  results. The Safety Assurance  and Compliance Progam (SACP) complements the traditional 
enforcement program with an approach  that  seeks to identify and to correct underlying problems. Federal 
railroad safety legislation is set out in Chapter 51 and Chapters 201,203,205,207,209,211 and 213 ofthe 
U.S. Code. 

The Surface Transportation Board (STB) reviews safety problems  that may be created by mergers or 
acquisitions, and  can require merging  railroads to take steps to mitigate  problems that are anticipated. 

The US. National Transportation Safety  Board was created in 1967 to conduct independent investigations 

As in  Canada, the Board is separate kom the  Department  of  Transportation and has  no regulatory  powers. 
into all civil aviation accidents as well as major accidents in other modes  of transportation including  rail. 

Its emphasis is on making safety recommendations and not  on the assignment of blame assigning  blame or 
liability. In fact, the  Board‘s  analysis of information and determination of probable cause cannot be 
entered as evidence  in court of law. 

Accident involving Railway  Operations 

Florida to New York City. The train was operating over CSX Transportation  Inc. (‘TSXT’’) main line 
On July 31, 1991, at approximately 5:01AM, train #82, calledthe Silver Star, was en route from Tampa, 

when it derailed at mile 329.6 of the Hamlet Subdivision at  Lugoff,  South Carolina. 

International Railway Safety Conference  15 
London, England 

East Japan Railway Worken’ Union 
Brotherhood of Mamtenance of Way Employees 

Brotherhood of Lowmotive Engineers 



There were 407 people  on the train  including 16  on board  personnel  and six operating  crew  members. As a 
result of the  derailment,  minor  injuries  were  reported by  75 passengers  and  12  crew  members.  Three 
passengers  sustained  serious  injuries.  Eight  passengers  died. 

The train was operating  at the maximum  allowable  speed  of  79  miles  per  hour  when  it  approached the 

derailment.  Unfortunately,  the  following six cars  derailed.  These  derailed cars struck  several  hopper  cars 
switch at  Lugoff siding. The two  locomotives,  and  the fust 12  of  the train’s 18 cars,  passed  the  point  of 

sides of  the  last  three  passenger  cars. 
on an adjacent  siding  causing the fust two hopper  cars  to  derail.  The  standing  hopper  cars  split  open  the 

Alter the train stopped, the locomotive  engineer  attempted to contact  the  CSXT  dispatcher  in  Jacksonville, 
Florida.  According  to  the  relevant  log,  the  dispatcher  received an emergency  tone  at  5:04AM to which the 

Lugoff  base  station  was  defective.  After  several  minutes  there  was  another  attempt to contact  the 
dispatcher  responded.  However,  the  engineer  could  not  hear  the  response as the transmitter  board  at  the 

dispatcher  fiom the second  locomotive.  Again  the  dispatcher  responded  but  could  not be heard.  At 
5:08AM  the  engineer  successfully  contacted  Cayce  Yard  personnel  who  acknowledged  the  message  and 
contacted the Rchland County  emergency  operator.  The  dispatcher  monitored this conversation  and heard 
the engineer give his location  as ‘%e Lugoff  crossover”.  At  5:12AM, the assistant  chief  dispatcher 
contacted  the  Kershaw  County  Emergency  Medical  Services,  advised  them  of  the  accident,  and  stated  that 
the train was  between  Lugoff  and  Camden  Also  at  about  5:12AM,  the  engineer  called  Cayce  Yard  again 
and gave  a  more  explicit  location  “at  the  crossover  into  the  Dupont  plant at Lugoff. The Kershaw  County 
Sheriffs Department  located  the  train  at  5:24AM. 

The main  track  switch at thii location  had  a  51-A  New  Century  Bethlehem switch  stand  which  had  a metal 
safety  plate  underneath  which was  installed  in  1962.  This  safety  plate  had been  designed  by  CSXT  and 
manufactured  by the Bethlehem  Steel  Corporation. 

According  to  inspection  records, this switch  had  been  inspected 55 times in the 3 month  period  preceding 
the accident.  The  last annual switch  inspection  had  been  carried  out on October 26,1990. The  switch  was 
not disassembled as was  required by  CSXT  rules,  and no conditions  requiring repair were noted.  The 
Roadmaster  and  Inspector  observed  that  the  crib  between  the  ties  was full of  ballast  but  had  not  done 
anything  to  remove  any  ballast. Ballast in  this cn i  area  could  adversely  affect the movement  of  the  switch 
components. 

When  examining this switch  immediately  after  the  accident it was  found  that the connecting  rod  was  not 
connected to the  crank. It was  determined  that  the  cross  pin  that  retains  the  crank  onto  the  spindle  was not 
in place.  This  allowed the crank  to  fall  to the safety  plate.  There were marks on the safety  plate  that 
indicated  the  crank  had  been  moved  while  in  contact  with  the  plate.  Post  accident  assembly  indicated that 
with a cross pin  in  place the crank  was the  proper  distance  fiom  the  safety  plate. A 1 % inch  piece of the 
cross pin  was found  buried in about 3 inches  of  ballast  and  a  two  inch  piece on top  of the ballast  below the 
switch  stand. 

It was  found  that,  under load, there was a  cross  level  error  of  15/16  inches  over the area  of  the  derailment. 
Federal  Railroad  Adminiitration (“FFL4”) standards  allow  for  1 % inches. 

The National  Transportation  Safety  Board (“NTSB) found  that  “despite  the  missing  cross  pin,  the  switch 
operated  for  a  period  of time before  the  accident, as demonstrated  by  the rub marks on the  safety  plate 
caused by rotational  contact  with  the  crank”,  and  “The  irregular  track  surface  and  the  normal  motion  of the 
track  structure  and  the  switch  from  the  passage  of  the  train  caused  the  inadequately  connected  connecting 
rod and  crank to separate”.  The  board also concluded  that the cross  pin  had  been  missing for some  time 
due to corrosion  and  the  location  of  one  piece  under 3 inches  of  ballast. 
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The Board also found that the inspections and maintenance  of  this switch were inadequate and that the 

the switch had  been maintained to comply with the  CSXT and FFU requirements, such as the requirement 
switch “had  required or received  maintenance as a  result  of  either damage or excessive wear” and that “if 

that the connecting rod must be securely  fastened  the  worn,  broken,  fouled,  and  missing  parts would have 
been noted and corrected and the  accident  would  probably  not  have occurred”. 

Both the Brotherhood of Maintenance of Way  Employees and the Brotherhood of Locomotive Engineers 
made depositions to the NTSB on November 7 and 8,1991. Concerns were raised over the 50% reduction 
in manpower in the previous 11  years. 

The NTSB found that there was not sufficient time for the  Inspector to klfill his inspection requirements. 
Testimony of  the Inspector indicated that there was not sufficient time to carry out his inspections while 
also being responsible for maintenance and other  duties. He advised that this had been the case for about 4 
years, and attrihuted the situation to  the  elimination  of  some  positions  and the reassignment of personnel. 

Although the roadmaster reported  working  10 to 11  hours per  day he could not complete 50% of 
inspections for which he was responsible.  Reports for the three month period  preceding  the accident 
indicated that he had completed only 4 of 55 (7%) inspections. This resulted in the inspector having his 
number of inspections  increased  when there was  already  more  work than he could manage. 

The NTSB listed their fmdmgs: 

1. The train operation, the  signal  system, the weather,  the  design of the switch  stand, and the passenger 

2. The switch stand cross pin had fractured and  been  missing  from the spindle and crank for some time 

3. The CSXT track maintenance and inspection  process was not adequate to detect and correct  in  a  timely 

4. The Orlon crossover switch  was not properly maintained for some time before the  accident. 
5 .  The on-board service crewmembers failed to follow  appropriate established emergency procedures, 

such as using the public address  system to inform  passengers about the emergency  and give related 
instructions. 

emergency procedures,  such as the use of the  public  address system to locate passengers who  had 
medical expertise and might  have  been  able to render assistance. 

locomotive crew might  have  broadcast  a  more  detailed  description  of the train location and eliminated 

8. The inability of the dispatcher to respond over the  Lugoff  base radio station because of the transmitter 
the confusion and delay. 

9. The post accident drug and alcohol testing was not conducted soon enough after the  accident to 
board failure slowed the emergency  response effort 

provide meaningful test results. 

train equipment were not factors in the accident. 

before the accident. 

manner the problem that existed  in  the  Orlon  crossover  switch. 

6. The on-board service crewmembers were not required to attend periodic training in frst aid or 

7. Had new instructions on emergency radio procedures been published in the CSXT  timetable, the 

The NTSB recommended: 

- to c m  
Review and revise, as necessary,  existing  practices to ensure  that track supervisors review  their 
subordinates’ track inspections and that switch inspections  are  adequately  documented. 

hack and switch standards of both the FRA and CSXT  can be met. 
Review and revise, as necessary,  manpower  schedules for track and switch inspections to ensure that the 
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Instruct  dispatchers on the use  of  terminology  that  can  be  readily understood  by  local  emergency  personnel 
when  advising  them  of  train  locations  after  an  accident. 

Revise  post  accident  dmg  and  alcohol  testing  procedures to ensure  timely  specimen  collection. 

- to the National Railroadpassenger Corporation: 

Require  that  all  on-board  service  personnel  periodically  take W i n g  in the emergency  operating  rules and 
in first aid, cardiopulmonary  resuscitation,  and  the use  of the  public  address  system  during  train 
emergencies 

Conclusions 

It is clear  that  the  Union  involvement in the  depositions  conducted  by  the NTSB was  critical to the  fmdmgs 
of this investigation.  This  involvement  led  to  the  conclusion  that  there  was  a  lack  of  workers to properly 

( conduct the switch  inspections.  Union  involvement in these  depositions also helped  establish  the 
information  required by  engineer  to  properly  notify  train  dispatchers  of train location 

We feel it is incumbent to comment on the post  accident  dmg  and  alcohol  testing  requirement in the 
U.S.A.. Testing crew  members  under  circumstances  such as this  accident  could  serve to fix blame  in  an 
area that  was  not  truly  a  factor in the  accident and  may,  we submit,  serve  to  change  the  focus of the 

between the accident  and  the  time  testing  was  conducted. 
investigation.  Indeed  the NTSB, in recommendation  number 9 raised  the  concern  over  the  length of time 

We submit that  there are a  few  questions  that  remain  unanswered as a  result of this  matter: 

2. The age  of the equipment is an issue  that  is not dealt  with.  It  had  been 38 years  since the safety 
1. The issue  of  a  faulty  radio  circuit  board which  was unknown to the  dispatcher. 

3. There was  a  large  gap  in  the true job requrements  and  the  time  allotted  for  such  work.  In  this 
plate  was  installed. 

instance  more  supervisions  did  not  address  the  issue  nor  was  this  issue  properly  addressed  in  the 
recommendations. 

Recommendations of this Paper 

2. To accept  that  humans  make  mistakes.  Simply  seeking  to  lay  blame  does  little to prevent  the 
1. Not to seek  blame  but,  rather,  to  investigate  causes  including  background  causes. 

reoccurrence of an  accident.  Both  management  and  workers  must  recognize  and  accept this basic 
truth. 

3. To ensure  that  every  investigative  process  is open and  transparent,  and to allow  for  participation  from 
anyone  with an interest or an expertise in  the  area. 

4. To ensure  that  every  party  to  an  investigation has equal  standing  and  is  treated as an equal. 
5. To ensure  that  persons  involved in accidents  are  not  at risk ofjob loss  or  incarceration.  Such  a  threat 

being said, it is  not our intent to remove the concept  of responsibility  entirely fiom the investigation. 
only  serves to alienate  the  parties  and to make  the determination  of root causes  more  difficult.  That 

6. To encourage  the use  of  technology to back  up  workers  and ensure  a  safer  working  environment. 
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Summary 

R6seau F e d  de France, which  is the manager of French railway network, has  to foster 
modernization  of the railway  system in order to respond  more effectively to customer and 
public’s expectations and  safety  requirement. RlT assets include 80 000 hectares of land, 32 000 
km  of tracks, 19 700 level crossings, 38 428 engineering structures, and the buildings  devoted  to 
operation  and maintenance of the Infrastructure. 

Rallway safety improvement has  to  be consldered as a global system integrating functlonal needs 
especially  at the major interface  point, the level crossing between road and rail, wlth the 
environment  and  human factors. 
Whenever an accident happens  on a level crossing, it appears as a railway accident. In fact, the 

( road users behaviour has the main impact upon risk assessment. 

The qualitative analysis of events gives a better understanding of risk and dangerous factors with: 
Risk  perception  by  each  kind of user, the research of dangerous factors non-perception, 
Risk links with  common  meaning  of  danger  reference point, 
And for each user, making an inventory of possible improvement, from preventive  to 
regulation and rules compulsary, from alarm  to  allowed enor, until direct action  upon  vehicle 
and  legal action. 

Taking into account road  users  behaviour,  new technologm and adequate Improvements can be 
performed. 

Keywords 
Level crossing, road-users behaviour,  functional  traffic Interface, risk assessment, signalling, 
regulatlons, safety Improvement,  system  analysls. 
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Riseau Ferri de France was founded at the beginning of 1997 to respond to three closely inter- 
related concerns vltal for the railway future : 

to clarify responsibilities between the state and SNCF - especially regarding Infrastructure - 

to enable a railway system on  the verge of paralysis to regam a sound financial footmg 
to foster modernisation of the railway system in order to respond more effectively to 

within the context of the public servlce role 

customer’s and society's expectations. 

RFF 1s a public entity of an industnal and commercial character. It 1s administered by a Board of 
Directors whlch  has seven  State representatives, five people chosen  for their experience, and two 
elected representatlves of employees. 
RFF is subject to state economic, financial and technical control. Administrative and technical 
control is undertaken by the department of the minister of transports. Economlc and financial 
control is undertaken by a dedicated team of controllers on behalf of the ministers for the ,) 
Economy  and the Budget. 

To fulfil its mission, RFF : 
receives track access fees: a regulatory ceiling has been set at a level of FRF 10 bn for 2000. 

RFF IS preparing the infrastructure pricing system for the following years, 
receives financial support from the State, local authorities and European Community 

organisations, In the form of contribution to infrastructure costs, capltal endowments or 
investment subsidies. 

capitallses Its property 
has  been introduced into capltal markets as a new and regular issuer. 

RFF must be stnct In its own financlal. 
. RFF assets Include 80 000 hectares of land,  32 000 km  of tracks, 19  700 level crossings, 38 428 
engineering  structures,  and the buildings devoted to operation  and maintenance of the 
infrastructure. 1 
Road  and  railway  interface  safety is one of the  focused  target for RFF. 

At the beginning of railways, traffic on roads was  not a problem  and it was obvious that 
road users had to stop when crossing a train.  But, as early as the  1920s,  the important growth of 
road traffic led  the authorities to get aware of the danger of creating  new level crossings between 
roads  and railways. Then their creation was seriously challenged. 

Nevertheless, in 1938, when  the natlonal company of French  railways was created, there 
were 33.500 public level crosslngs for cars and pedestnans in France. As today there are still 
about 18.000 level crossings on French railway network, their safety is an important concern for 
Riseau Ferr6 de France, whlch I S  the  new manager of this network. 
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Whenever  an accident happens on a level crossing, it appears as a railway accldent, even 
if the responsibility of the accident rehes on the  road-user. 

In fact, road and railway  managers  have a big challenge to take up together: how  can  we 
improve level crossing safety? 

Level  crossing  safety : some  observations 

Even  an  accident occurs, Investments are declded relevant with regulations and technlcal  means, 
but not  really with a deeply understanding of road  users behavlour. 

When road and railway flows  meet  together, safety rests essentially on signalling respect 
as  planned by regulations In order to oblige motonsts to conform to the absolute prionty of trains 
due to thelr  braklng performances. 

( 
Since level crossings exist, their  automation  has  been one of the most important technlcal 

improvements to increase safety by restricting  human failing risks. Today in France, more  than 
11.000  level crossings among 18.000 are automatically operated 

The analysls of main level crossing accldent reasons highlights the importance of road-users 

crossing or an unsuitable site layout are frequently involved. - 
irregular behaviour, as well as defects  due to infrastructures. An insufficient perception of  level - .  . .. 

. "  
1 

Among road-users reprehensible  behaviours,  we must note particularly bypassing 
automatic barriers  at level crossings with 2 half-baniers, non-respect of stop obligation when 
signalling imposes it (flashing red light or stop sign), collisions with and breaking  down of 
bamers (partlcularly while they are closing) and  at  last excessive approaching speeds 

Every  time it is technically and  financially possible, and whenever the Interest IS proved 
accordlng to the real risks, the elimlnation of a level crossing is  the  best cholce for safety. 
However, accordlng  to the number of existmg level crossmgs and to the cost of necessary 

( Investments,  these elimlnations will still  remain insufflcient to Improve safety. 

When I t  was consldered appropnate to do so, regulations relating to level crossings regularly 
evolved, In order  to  take into account  possible improvements. Since 1979, road regulations have 
been  Improved so that  an absolute observance of Highway Code by road-users will never  lead to 
a dangerous situation. 

Reflections and studies are going on constantly between relevant bodies in order to try  to  improve 
safety with the help of rules. 

A national  policy for level  crossing  safety  improvement  has  been  decided. 

Followmg a serious level crossmg  accldent  which caused the death of 13 persons in a 
rallcar on September 8 I h  1997, the minister of equipment, transports and housing decided to 
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Implement a strong action of level crosslng safety improvement In France, slnce the  very 
beglnnlng of 1998. In order to operate It ,  a co-ordmatlon authority of thls natlonal policy  has 
been created  gathenng road and rallways managers together wlth concerned central C I V ~  servlce 
authoritles. 

A level crossings elimination and Improvement programme has been launched In 1998. 
Wlth  an important financial fundmg, this programme consists in the elimlnatlon of the  most 
preoccupying level crossmgs as soon as it IS  possible and in an improvement of the announcmg 
and road slgnalhng systems as well as mlnor equipment for a  great number of level crossmgs 

A programme of studies, researches and experiments has been developed too. This 
programme w~l l  be exemplary as it brings all services and bodies responsible in the field of  level 
crossmg safety improvement to  be partners, and it should  create  a strong dynamism and  obtaln 
approval of all the involved parties. 

Reseau Ferre de France (RFF) IS  In charge, together with French Natlonal Rallways 1 
(SNCF), of deciding the prionties according to safety and implementing this programme 
It consists of 3 phases. 

Phase 1 -State of the situation 

Analysis  of  international  regulations  relating  to  traffic  and  signalling 
The purpose of thls study is to compare the situation of level crossings in  France with  other 

European networks such as UK, Belgium, the Netherlands, Germany, Italy, Spain, Portugal and 
Sweden, as well as Japan and the Unlted States, in order  to analyse their approach of these 
problems and to enrich the potential of ideas likely to Improve safety. Followmg the interest from 
different countries government experts  for  this study, it has been decided to create an informal 
worklng group at European level with a view to exchange national experiences on thls subject. 

Inventory  of  level  crossings : creation of a  shared  data  bank 
In front of the diverslty of road and railways managers In France, the need to create a 

shared referential of all of level crossings appeared as an evidence in order  to allow a better ) 
knowledge of level crossings’ patrimony and to define together priorities for the treatment of 
problematic sltuatlons. 

To be aware of the level crossing “estate” on the territory as well as of a number of relevant 
data about traffic and safety, giving an accurate account of the sltuatlon and  the stakes, to have a 
rehable  data base for studles, improvements and experiments on relevant level crossings, a joint 
data processlng system IS  getting reallsed in common wlth both rallway and road managers. 

Situation  of  experiments  in  hand 
An Inventory of  all methods, experiments or mtlatives (alteration of the normal 

lnstallatlons of a level crossing) presently I n  hand wlll allow a better rationalisation of 
experiments conducted by the vanous route managers and to draw lessons from them from  now 
on. 

Phase 2 : studles and researches 
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Diagnosis on dangerous  level  crossings’  safety 
This study will  allow a better knowledge of level crossing accident processes, In order to 

ldentlfy  typical  accident scenarios and discriminatlon factors. On a selection of relevant level 
crossings, a detailed analysis of several accidents  is getting realised, with the help  of available 
speclflc surveys. 

Analysis  of  road-users  behaviour at level crossings 
Vldeo camera recordlngs of road-users  behaviour  at level crossings, before  and  after 

equipment modifications, in particular modifications of signalling, let  push forward abnormal 
dnving attitudes and nsky comportment the  analysls of whlch should lead to guide researches. 

Research for a model of correlation between  incidents at level  crossings  (broken 
barriers,  accidents, ...) and  traffic  and  infrastructure  indicators  by site typology 

From the future shared  level crossmgs’ data  bank, a method will be finallsed to bulld a 
model for the  prediction of accidents (even of nearly-accidents) according to different traffic  and 

( infrastructure variables by site typology. 

Finalisation of a  scale  to  analyse  level  crossing  infrastructure 
After the completion of the diagnosis on dangerous level crossings’ safety, a checklist of 

level crossing safety for each  kind of line  and  level crossing will let us identify  potentially 
dangerous level crossings, then determine a typology of corrective measures and evaluate their 
costs. 

Macro-economic  analysis  of  an  improvement  programme 

improvement schedules, according to a cost-effectiveness analysis. 
The aim of this action  is  to  draw  up  different scenarios for level crossing safety 

Phase 3 : 

Level crossing  functional  analysis 
The use of the functional analysis method  is  intended to define the functionalities expected 

from a level crossing, to  propose  the experiment of signalling equipment and specific fittmg and 
to take  an inventory and evaluate the contribution of available new technologies to meet  these 
functionalities according to their relative importance defined through value analysis. 

Analysis of the level  crossing  from  the  regulations  and  laws  points  of  view 
This survey, based  on regulations and  legal arguments, is realised through legal  units of 

central  civil service authorities in order to analyse the regulation and legal nature of a level 
crossing while Identifying basic  texts. 

Definition of a protocol  for  experiments,  with  valuation  of  these  experiments  and  of  new 

From industriallsts’ proposals and given  the  results  of level crossing functional analysis, a 
protocol for experiments and  valuation  will be written to precisely define the scope of future 
experiments. 

technologies 
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The expected purposes from new expenments rely on global  systems set up to reinforce 
level crossmg safety through  one or more actions almed at moblles (road users andor trams). 

The  sought-after system will have to be developed for both road and railway fields 
according to the  main following axis: 

the detection of a dangerous situation, 
the processing  and the development of  an alert information, 
the transmission of the alert information, 
the warning, the alarm to users. 

Detection of a  dangerous  situation 
The detection of an identified obstacle or of the potentlallty of happenlng of an obstacle 

should be the subject of experiments with the help of GPS, radar, video signal, laser scanning, 
infrared rays, etc. 

1 
Processing  and  development  of an alert  information 

Data recelved from detectlon sub-system wdl be processed in order to elaborate a binary 
alert informatlon intended  for road-users and/or trains, whlle getting  near  a level crosslng. 

Transmission  of  the  alert  information 
The transmission of the alert information to motorist andor trains with the aim of waming 

or stopping or slowing  down, can be tested through a balise (sign) based train speed control 
(French ATP = KVB), a GSM system, etc. 

Warning  and/or  stopping of road users (or even of an approaching  train) 
The alert information is used by different technical devices, which will elther give a shape 

to a coming danger or give an order of stopping.  Thus ant]-incursion devlces wlll be tested on  the 
road at the same time as emergency braking devices  for trains. 

The furthest workmg features will be tested. For all expenmented systems, expected 
availabihty rates w ~ l l  be evaluated, a safety functional analyss will bring a critlcal survey of ) 
external speclflcatlons as  far as sturdlness, availability/safety and  rubble  and incompatibility are 
concerned. At  last a risks analysls will be reallsed In the field of project safety engineenng. 

The Road-users  behaviour  proved to  be a real safety  improvement. 

The analysis of mam  level crosslng accldent reasons hlghlights the importance of road-users 
irregular behaviour, as well as defects due to infrastructures (insufficient perception of level 
crossing or unsuitable site layout). 
Among road-users reprehensible behaviours, we must note particularly bypassing automatic 
bamers at level crossings with 2 half-banters, non-respect of stop obligation when signalling 
imposes I t  (flashing red light or stop  sign), collisions with and breakmg down of barriers 
(particularly whde they are closing) and at last excessive approaching  speeds 
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One of the main accident reasons  is an excessive road-users speed while approaching level 
crossmgs. Expenments are still  conducted  to  improve the perception of level crossings In their 
environment. 

Shortcomings due to infrastructu1,ees  have  been pointed out as another one of the main causes of 
level crossing accidents. Measures are  taken  to improve level crossings' vislbility and legibility 
as  well  as  their suitability to vehicles  dynamic constraints. 

At last, physical measures appropnate to reduce a lot vehlcles' speed near level crossings are 
strongly recommended. 

The target of such  experiments : 

As the experimentations conducted before,  lacked rigour and legibllity, the targets are clearly 
established : 

- to better understand the users  behaviour in approach of level crossing and  the deviated skill 
and rules  relevant the visual  Information, 
. to observe  and to understand this  deviation  and to experiment new signalling information  to 

. to emphaslze  the  necessity for the drivers, to  have a conscience of danger and  respect the 

( 

announce a level crossing, 

road  Information, 

- to estimate the reliability of shape  detectors on field by using new technologies and the input 
for safety  user of level crossing, 

- to analyse the improvement of driver  behaviour and deduce the better choice of investments 
as median line, moving visual signpost, central  low wall, reinforced barriers, portico, 
brilliance headlights, alert headlights. 

The innovation concerns : 

- the choice of  new technologies to  detect and appreciate the potential gravity of the situation. 

The analyse considers successively : 
- The over  speed and car approaching, 
- The drive skill through  trajectory  and  deceleration by respect of s~gns, 
- The queues, 
- The ascent queues from downstream of level crossing, 
- The Immobilizations of vehicles on  level crossing 

( - a deeply analyse of drivers behaviour approaching the level crosslng and going through, 
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Conclusion 

Besides an essential level crossing safety Increase which is the very first ambition, the 
lmplementatlon of new technologies makmg safer level crossing intersections between road  and 
railways flows  should also allow to  save investments to suppress level crossings thanks to a better 
reliability. 

Road and rallway managers have a blg challenge to take up together to improve level crosslng 
safety. 

With the help of new technologles, a new era can  begln to help thls purpose. A set of actlons I S  

startlng up to benefit from these new technologles to develop  a new approach of safety 
improvement for these key issues. 
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INTRODUCTION 

This presentation is  based on  research  written in  Finnish  and  with  an  English  ab- 
stract: 

Pajunen, K & Katajisto,  P.  Rautatietasoristeysten  turvaaminen.  (Countermea- 
sures to  improve  traffic  safety  at  railway  level  crossings).  Technical  Research 
Centre of Finland,  Communities  and  Infrastructure.  Research  report 543/2000. 

In the  research  we  described  the  problem  of  traffic  safety  at  railroad  level  cross- 
ings. We also  listed  almost  one  hundred  different  countermeasures to improve 
traffic safety  at  railroad  level  crossings.  The  pros  and  cons  of  the  countermea- 
sures and  their  applicability  to  the  conditions  in  Finland  were  assessed.  The 
identification of countermeasures  was  based  mainly  on  literature  review  and in- 
terviews  of  experts. 

Finnish  Rail  Administration  has  also  started  to  monitor all railway  level  crossings 
on their  rails.  The  monitoring  has  already  been  made  on  some rail  sections  (a 
few hundred  railway level crossings  have  been  monitored)  and will  continue  for 
some  years.  The  results  show  that  the  most  common  problem is  insufficient  sight 
distances.  Also  the  gradients  of  the  road  and  waiting  landing  are  often  not  ac- 
cording  the  regulations.  We  made  recommendations  for  countermeasures  to  im- 
prove  traffic  safety  at  monitored  railway  level  crossings.  They  were  classified  to 
be carried  out  immediately,  soon  or  later.  The  countermeasures to be  carried  out 
immediately  were  e.g.  speed  limits  for  trains or  clearing  the  vegetation  to  improve 
sight distances.  A  countermeasure  to be carried  out  soon  (within  a  year)  could  be 
e.g.  equipping the  level  crossing  with  half-barriers  and  later  e.g.  building of  grade 
separated  crossing  or  a  new  road  connection.  A  computer  program  called  ARC 
(Audit of Railway  level  Crossings)  can  view  all  monitored  railway  level  crossings. 

BACKGROUND 

The crashes at  railway  level  crossings  represent  a  significant  part  of  casualties  in 
railway  traffic.  Having two different  traffic  modes  meeting  each  other  at  level is 
always a challenge  for  traffic  safety.  Legally  the  train  has  always  right-of-way  at 
railway  level  crossings  in  all  countries.  Because  the  car  driver  has  to  give  way it 
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is very  easily  assumed  that the car  driver  is  also the only responsible  party  for 
the  crash. 

On the network of Finnish Rail Administration there were  about 4300 railway 
level crossings  at  the  beginning of year 2000. About 500 of those  were the 
crossings  with  the  public road and  a  little  less than 300 crossings with streets. In 
addition  there  were  about 900 railway  level  crossings on the  private  rails (table 
1). 

Table 1. Information on Finnish  rail  network  and  railway  level  crossings. 

network 
Half-barriers 

48 Crashes  at railwav level  crossinas  durina 
806 

1999 
Fatalities at railwav  level  crossinas  durina I 10 

., - 

About 56% of  train  traffic  accidents  and 56% of resulting fatalities in Finland  oc- 
cur at railroad level crossings.  Improving  the traffic safety of railroad level cross- 
ings is therefore  an  important  issue  when  improving  safety of train traffic.  The 
crashes  at  railroad  level  crossings  are  more  severe  than  road  traffic  crashes on 
average.  For  avoiding  those  crashes it is  important  that the road user is aware 
that  she  or he is approaching  the  railroad  level  crossing. 

In Finland  and  also in other  countries  both  the  absolute  numbers of crashes  at 
railway  level  crossings  and  crashes  per  number of railroad  level  crossings  were 
decreasing  from 1970's to 1990s. In Finland  the  decrease  slowed  down  during 
the second  half of 1990s. 

The  number of accidents at railway  level  crossings  in  Europe,  USA and Japan 
was  compared.  In  the  USA the number  of  railway level crossings per rail- 
kilometre  is  very  low (table 2) and in Japan  the  number is high.  (Godziejewski  et 
al. 1999) 

The  number of crashes  per  railway  level  crossing  was  lowest  in  Norway  and 
highest in Czech  republic,  where the number of fatalities per  railway level cross- 
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ing  was  also the highest. In Norway  one  of  the  factors  effecting to  the low nuin- 
ber  of  crashes  per  railway  level  crossing is that  every  railway level crossing is 
equipped  with  some  kind  of  safety  device. 
The traffic  safety  at  railway  level  crossings is on  higher level in Sweden  and 
Norway than in Finland. In Sweden  they  have  high  volume of railway level 
crossings per rail-kilometre  but  have  a  low  number of crashes  and the lowest 
number of  fatalities  per  railway level crossing. The Swedish  have paid special 
attention  and  allocated  resources  for  improving  the  traffic  safety at railway level 
crossings.  They  have  very  clear  criteria  for  selecting  the  proper  warning  device to 
different types of railroad  level  crossings.  The  criteria  seem to be very strict com- 
pared  to the present  status  of  warning  devices  in  Finland  and the conditions  are 
tightened  frequently. 

Table 2. The number of railway  level  crossings  per  rail-kilometres  and  the  num- 
ber of crashes  and  fatalities  per 100 railway  level  crossings in Europe,  Japan  and 
USA. (Godziejewski  et  al., 1999, Banverket,  Jembaneverket,  Finnish  Rail Ad- 
ministration) 

Country Railway level Crashes1 100 Fatalities/ 100 
. .. 

crossingslkrn railway  level railway  level 
I crossings I crossings 

Japan I 1.41 I 1.28 I 034 
USA I 0,lO I 1,35 I 0.17 
Germanv I 0.73 I 1.73 I 0.35 

~ ~~ ~~~ 

I France I 0.66 I 1.10 I 0.24 I 
I Poland I 0.73 I 0.96 I 0.51 I 
I Sweden I 0.88 I 0.28 I 0.08 I 
I UK I 0.56 I 0.39 I 0.24 I 

( 
Czech  rep. I 0.90 I 2.93 1 0384 
Italy I 0.46 I 0.48 10.13 

In  Finland the number  of  railway  level  crossings  per rail kilometre  and  crashes 
per  railway level crossings  are very near the  average. We have  a little more  fa- 
talities  per  railway  level  crossing than the  countries  of  the  table in average. 

It is  very  difficult  to make  international  comparisons on railway  safety. The data 
are  collected  by UIC, but  the  data  from  one  country  can  represent  only one op- 
erator.  Comparisons  between  countries  are  therefore  almost  impossible to make 
based  on that data.  There is also  very  limited  and  out of date  information on ac- 
cidents,  fatalities  and  person  injuries. 
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COUNTERMEASURES TO IMPROVE TRAFFIC SAFETY 

All the countermeasures and their sub-measures listed in the research and the 
types of railway level crossings they can be applied are listed in table 3. 

Table 3. Countermeasures  to  improve  traffic  safety  at  railway  level  crossings.  (In 
the  table  level  crossing = railway  level  crossing.) 

Countermeasure 

Replacing  with  a  new  road  con- 
Closing  of  level  crossing 

Applicability Sub-measure 
Level  crossing  not  in  use 
Private  road with  low  traffic 

nection 
Combining  several  level  cross- I 

- I volume  or  high-speed  trains 
I Private  road with  low  traffic 

ings 
Closing of level  crossing  partly I 

- I volume  or  high-speed  trains 
I Reolacina  road  connection 1 

1 

Fence in  the  middle  of  the 

waiting  time 
New  techniques  in  use  Other  activities  during  the 
lanes road 
Road  has  more  than two 

New  techniques  in  use  Indicator  for  the  direction 
the  train is coming  from 

Optimisation  of  location All warning  device 
Flashers  and  warning  bells  Moderate  road  traffic 

Strobe  lights 

LED’s 

Flashers  &warning  bells  or 
half-barriers 
The  visibility  of  flashers 
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Countermeasure Sub-measure Applicability 
Fault  diagnosis  New  techniques in use 
Optimisation  of  timing 
Timing  according to the 
speed  of the  train 
Advance  warning  with  sig- 
nals 
Other  activities  during  the 
waiting  time 
Indicator  for  the  direction 
the  train  is  coming  from 

road 
Warning  bells  Voice  to  the  direction  of  the 

Warning  signal for  one  domain 
(agovagslampa) 
'Level  crossing  signal' 

Straightening of road 

Gradient  of  road  according  to 
regulations 
Reconditioning of waiting  land- 
ings 

Gradient 

I Length of waiting  landings 
Grating  on  the  road  before  the I 
level  crossing 
Humos  on  the  road  before  the I 
level'crossing 
Optimisation  of  deck  material 
Paving  of  road  near  the  level 
crossing 
Improving  the  sight  distances 

Clearing  of  vegetation 

Removing  of  waste  after 
construction 
Removing  of  buildings 

Reconditioning  of  climbing 
restraints 
Staking of sight  distance 

I areas  on theground 
Intensifying of maintenance 

During  summer:  filling  up 
the  holes 

Level  crossing  difficult  to 

New  techniques  in  use 

Urban  areas 

roads 
Level  crossinas  of  orivate - 
roads . -.- 
Level  crossinas of Drivate I - 
roads 
All level  crossings 

=.. 

.. 

crossing  difficult to perceive 
Unpaved  roads,  level .~ ,- 

difficult to perceive 
Paved  road,  Level  crossing 

All  level  crossings - . 
Unpaved  roads,  moderate 
road  traffic volumes 
Level  crossings  with  short 
sight  distances 
Vegetation  obstructing  the 
sight 
Rudiments  obstructing  the 
sight 
Buildings  that  are  possible 
to move or demolish  ob- 
structing  the  sight 
Climbing  restraints ob- 

All  level  crossings 
Level  crossings of private 
roads 
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I Sand  boxes  at level  cross- 

Pedestrians  and  bicycles  me- 
andering  across  the  rail 
Periodic  closing  of  level  cross- 
ing 
Prohibiting  the  driving  across 
the rail  with  long  vehicles 
(trucks) 

with  barriers  with  locks 
Equipping  the level crossing 

Asking  permission  to  cross  the 
rail by phone 
Warning  signs  before  the  level 
crossing 

ings 
Condition  of  decks 

Checking  the  location 
Correct  signs 
Sign  of  the  angle  between 

I road  and  rail 
- 

~~ 

Reflecting  materials 

Optimisation  of  location 
Stop-signs  before  level  crossing 

I 

Speed  limit  signs  before  the 
level  crossing 
Portal  before  the  level  crossing 
Traffic  mirror  at  the  level  cross- 
ing 
Signing  the  optimal  place  to 
stop 
Painting of tracks  with  reflectina I ., 
paint  near  the  level  crossing 
Quick  alarm to the  engine  bv I 
general  emergency  number' 
Laws  and  regulations 
Education  and  campaigns 
Enforcement  at  active  level 
crossings 
Supervision  of  the  state  of  the I 
level  crossing 
Updating of regulations 
Lights  on  the  engine  when  the 
speed is over  3<km/h 
Speed  limits  for  trains 
Net  across  the  road 

Applicability 
Level  crossings of public 
roads 
Gradient of road is high 
before  the  level  crossing 
Decks need  reconditioning 
Level  crossings  for  pedes- 
trians  and  bicycles  only 
Private  roads  with  low traffic 
volumes 
Sight  distances  poor  or  gra- 
dient of the  road  high 

Only  one or few  users  at the 
level  crossing 
Private  roads  with  low  traffic 
volumes 
All  level  crossings 

All  level  crossings 
All  level  crossings 
Angle between  road and  rail 
is not right 
All  level  crossings 
Investigation  needed 
Level  crossings  with  stop- 
signs 
All  level  crossings 

Passive level crossings 
Investigation  needed 

Passive level crossings 

Passive level crossings 

All level  crossings 

All level  crossings 
Level  crossings in general 
Active level crossings 

All level  crossings 

All level  crossings 
All level  crossings 

Temporary  countermeasure 
Not  applicable  (expensive) 

6 



Countermeasure Applicability Sub-measure 

‘Noisy’  pavements 
Adjustable  ramp on the  road 
before  the  level  crossing  (Rus- 
sian  application) 
Advance  warning  on  poor  sight Not  applicable  (no  effect) 

, Rumble  strips  on  road 
Not  applicable  (wear  out) 
Not  applicable  (wear  out) 

ence on function) 
Not  applicable  (no  experi- 

distance 
Variable  speed  limits 

Not  applicable  (possible in In-vehicle  warning 
Not applicable  (expensive) 

- I the  future) 
Route planning of  transportation I I No  need 

Reducing  the number of railway level crossings 

The most  effective way to  improve  traffic  safety at railroad  level  crossings is to 
close the level crossing  or to build a  grade  separated  crossing. It is possible  that 
the  grade-separated  crossing is situated in a  different  place  than  a level crossing. 
In that case a  new  road  connection  must be built. If there is high-speed  traffic 
(speed more than  140 k d h )  on  the track no  level  crossings are allowed in Fin- 
land. In long-term  plans  in  many  countries  railroad  level  crossings are going to be 
closed and grade  separated  crossings  built  instead. 

Active  warning devices 

Whole barriers 

An advantage  with  whole  barriers is that  the  way to the  track is blocked. The 
level  crossing  can be  equipped with two  long  barriers or with  four-quadrant  barri- 
ers. Traffic  safety  effects  are  positive for  motor  vehicles. For pedestrians it is still 
easy  to  cross  the  track  by  going  under  the  barriers.  The  disadvantages  are the 
price  of the equipment  and  a  possibility  for  a  motor  vehicle to  be trapped be- 
tween the barriers.  The  barriers  should  be  made  of  material  that breaks when  a 
motor vehicle drives  against  the  barrier. 

Half-barriers 

At  the  railroad  level  crossings  equipped  with  half-barriers (fuure 7) driving round 
the  gates is one  of  the  main  problems.  Short  waiting  times  and the reliability of 
the equipment  are  prerequisite for proper  traffic  behaviour  at  railroad level 
crossings with half-barriers.  According to the study  made in the USA 38% of free 
vehicles  (single  vehicles  and first ones  in  queues)  crossed  the  track  when the 
half-barriers  were  already down.  (Meeker & ai., 1997) 
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One  problem  is the road  vehicles  colliding  with  half-barriers. In Finland  there'are 
about  800  railway  level  crossings  equipped  with  half-barriers.  During  year  1999 
there  were 164 (about 20%) half-barriers  broken in the  crashes.  The  optimisation 
of  waiting  times is one  solution  to  this  problem. 

Pedestrians  and  cyclists  go  round  the  gates  even  more than car drivers  do. In 
Sweden  only 20-25% of them  stop  when the red  signal  is  on, 3-5% go  under  the 
barriers  and 17% of pedestrians  and 65% of  cyclists  proceed  before  the  red  sig- 
nal is off. (Vagverket,  1998) 

Flashers and  warning bells 

At  the  level  crossings  with  flashers  and  warning  bells  the  waiting  time  should  be 
optimised,  function  reliable  and it is  important  for  the  road user to be  able  to  dis- 
tinguish the light also when the sun  is  shining  at  the  driver or in the  dark. 

There  are  several  reasons  for  driving  against  the  red  signal. It is possible  that the 
driver  does  not  observe  the  signal.  The  strobe  lights  or LED's could  make  the 
signal  more  distinguishable.  The  driver  can  drive  against  the  'fresh'  red  signal, if 
she  or  he  presumes  to  be  able  to  cross the track  before  the train comes. It is  also 
possible  that  the  driver  is  tired  for  waiting  for  the  train  and drives against  the  red 
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signal  presuming  that  the  train  does  not  come  this  time.  Keeping  the  waiting 
times as short  as  possible  (the  equipment  should  be  able to detect  the  speed  of 
the  train)  can  help to solve  these  problems. 

Warning  signal for one domain 

In Sweden  and  Norway  they  have  used  a  simple  warning  signal  at  the  level 
crossings  with  one  track  and  very  low  volume  private  road.  There is a  normal 
light  bulb  at  the  level  crossing  and  the  light is on  when  the  train  is  not  approach- 
ing the level  crossing. If the light is off the  train is approaching or the  bulb  is  bro- 
ken. This  solution is in  use if the  road  connection is just  for  one  domain  and  they 
make a  contract  with  the  owner  of  the  domain.  This  kind of  warning  device  is  not 
defined  in law.  The  experiences of the  system  are  good  and  they  are  building 
more of those in Sweden. 

In  Finland we  are  testing  a  same  type  of  device  called  level  crossing  signal. 
There is LED situated in  the middle of the  cross  buck.  The light  is  on when  the 
train is approaching.  There  are  axle  counters  detecting the  train.  The  equipment 
gets its power  from  solar  panels  and  wind  turbine.  The  road is planned to be  a 
private  road  with  low  traffic  volumes  and  there is  no  need  for it leading  to  just  one 
domain.  For  now  only  a  prototype  of  the  device  exists. 

Passive level crossings 

Stop-signs 

Stop  signs  are  found  to  have  positive  effect  on  traffic  safety  at level crossings.in 
Finland.  The  drivers  do  not  necessarily  exactly  stop but they  reduce  their  speed 
significantly  before  the  railway  level  crossing.  There  are  also  level  crossings 
where  stop  signs  are  not  a  good  solution.  That  can  be  for  example if the gradient 
of  the  road  before  the  level  crossing  is  high.  The  location of  stop  signs  should  be 
optimised  for  example  according  to  sight  distances  from  the  road. (figure 2) 
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Improving  the  sight  distances 

One of the most  common  problems  at  railway  level  crossings  is the insufficient 
sight  distances.  Poor  sight  distances  are often the  problem  at railway level 
crossings with private  roads.  Often  the  solution  is  very  cheap  and  simple, just 
clearing  the  vegetation.  There  can  be  also  construction  waste blocking the  sight 
to  the  rail. A building  can  also  block  the  sight. If the  building  is not in use it could 
be tom down. It is also  possible  to  move  some  buildings.  During the wintertime 
the  snow  should  be driven away  from  the  crossing. 

It is  sometimes  almost  impossible  to  improve  the  sight  distances with reasonable 
costs.  There  can  be  big  buildings  situated near the  level  crossing,  the  terrain  can 
block the sight  to  the  rail or there  can be a  sharp  bend  on  the track near  the  level 
crossing.  In  those  kind of locations  grade  separation is one  solution to the  prob- 
lem.  Reducing  the  speeds  of  the  trains  gives  road  users  enough time to cross  the 
track  safely. 

Adjustable  ramp on the  road  before  the  level  crossing  (Russian  application) 

As an  example  of new innovation  is  the  adjustable  ramp  on  the road before  the 
railway  level  crossing they have  been  developing in Russia. (figure 3) The  device 
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is used at the level crossings  with  half-barriers to prevent the road users  from 
proceeding  when the train is approaching.  This is a  new solution and  there is no 
experience  on  how well it is  functioning.  There  are  no  plans to  try this equipment 
in Finland. 

Conclusions 

The  aim  of the study  was  to  collect a list  of  existing  ways to solve the  problems 
with  traffic  safety at railway  level  crossings  and  to  innovate  some  new  counter- 
measures.  Relevant  factors  affecting  the  safety  at  railway level crossings  are for 
example  the type and  traffic  volume of the  road,  speeds of vehicles,  number of 
tracks  and  the  speeds  of  trains.  According to those  factors  a  proper  countermea- 
sure  or  set  of  countermeasures  should  be  tailored  to  each  railway level crossing. 
There  are  low  cost  countermeasures,  which  can  be  executed  immediately  (e.g. 
clearing of vegetation  to improve  sight  distances).  There are more complicated 
and  more  costly  countermeasures  that  need  time  and  could  be  executed in long 
term (e.g.  building of grade  separated  crossing). 
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I Introduction 
~ 

On behalf of  the various stakeholders in Canada working In partnershlp arrangements to  prevent 
trespass related fatalitles and injuries on ra~lway rights of way, I would like to express my thanks 
to the organizers of this conference for allow~ng me the opportunity to discuss one of  the most 
important safety issues facing our Industry. 

In general, ra~lways provide a very safe means of ground transportatlon In Canada. Over the years, 
Canadlan ra~lways have contmued to achleve dramatic improvements In safety. The number  of 
maln h e  dera~lments, for  example, has  been cut In half slnce 1984. Canadlan ra~lways are also 
among the safest rallway companles in North Amenca and In the world. 

Ra~lway employees are considered to  have  the safest Jobs In the transportatlon sector. Thelrjobs  are 
also  safer than those in other heavy industnes in North America. In Canada, lost tlme to  Injury 
among railway workers IS roughly half  that  of marine shipping  workers  and 1/3 less  than In 
commercial trucking and airlines 

Still, approximately 100 people die each year  on railway property and many  others are senously 
Injured. More than 95% of these fatalities and injuries occur at highway-railway crossings or involve 
trespassers on railway property. Approximately one-half of these are  trespass related and this 
proportlon has  been  on the increase. For the most part, trespasser incidents occur because people 
misjudge the speed of trains and the time required to get out  of  harms  way. They involve people who 
take strolls down the track or “short-cut” across the railway right-of-way and get struck by a traln. 

Passenger tram travel  up  to 160 k d h .  Obviously, t ram can’t swerve. A frelght tram  can  take more 
than one full minute and about 2 krn to come to a complete  stop. 

In vlrtually every case, these acc~dents were caused by drivers (Including ATVs  and  snowmob~les) 
and pedestnans who put themselves in the  wrong place at the wrong tlme. It would seem that most 
of these incidents could have been prevented. 

The good news is that  we  have witnessed a dechne of approx~mately 60% In the number of crossing 
colllsions and trespasslng Incidents since the early elghties. Thls was achieved desplte major 
increases In vehlcle registrations, more trucks on the road, most of whlch are larger and heavler, 
endless urban  sprawl and new development adjacent to railway facilities and rights of  way.  In some 
reglons, the are more trains, includmg hlgh-speed passenger and  commuter operations. 

How  did we accomplish this good news story? The answer is, through multi-stakeholder safety 
partnershius. 

We  are overcommg the tradltlonal and narrow  vlew  that these safety concerns are a “rallway 
problem”. We  are  puttlng  behind us a history of lay~ng blame  and  passing the buck on responsibllity 
for  dealing with unsafe conditions at railway/highway grade crossings and radway nghts of way. 
We are comlng to gnps with traditional problems and long standing dlverging vlews on  such Issues 

1 

1 

3s 



1. Tram whistling In communities 
2. Appropriate access control measures and related community  responslbilities 
3. Indiscnminate urban planning, and 
4. Understanding  jolnt responsibilities at railway/hlghway grade  crossings. 

Historically, few paid attentlon to these lund of issues until something  happened.  Now, we are all 
Increasingly engaged in prevention strategies and action plans, In partnership arrangements with  all 
affected stakeholders. There is no doubt that these partnership approaches have, and wdl continue 
to yield the best results, in the most cost effective manner, and for the most sustainable period. 

I would like to spend  the next few mlnutes outlinmg some  excellent  programs  and mitiatlves that 
illustrate the merits and successes of the partnership approaches related to trespass prevention. 

( Operation Lifesaver 

Probably the most mfluentlal and successful partnershlp program involving public safety, since Its 
inceptlon 18 years ago, has  been Operation Lifesaver. The RAC  is a co-sponsor of the Operation 
Lifesaver program wlth Transport Canada. The program IS  run In cooperation with national and 
provincial safety organizations, police (both public and railway) and  public  service groups. 

Operation Lifesaver disseminates publicity and educational  material and draws on approximately 500 
volunteer  presenters to bring the  message of extreme caution  at crossings to schools, driver education 
courses, the  media and the general public. 

As well, Operation Lifesaver is concerned with the growing problem of incldents due to trespassing 
on railway property. 

Many of the volunteer presenters are railway employees, police  departments,  and publlc service 
volunteers. Railway labour unions, particularly, our train drivers, the Brotherhood of Locomotive 

(, Engineers, have been  particularly supportive of the campaign. These Individuals can provide a very 
passionate message  related to the consequences of trespassing onto  railway property. 

Operatlon Lltesaver I S  currently In the process of recrultlng and tramng 200 - 300 more presenters 
from various public law enforcement and communlty stakeholders. 

.~ .~ 
~ .,. 
-. ". 

Direction 2006 

Direction 2006 is our most ambitious and exciting partnership program  to date. This program 
involves all stakeholders in crossing safety and trespass preventlon. It involves various 
communlcatlon strategies, awareness and education initlatives, enforcement partnerships and 
research and  legislative projects. 

D2006 began wlth a mandatory revlew our Railway Safety Act, conducted by outside consultants, 
in 1994. The final report, entitled "On Track",  concluded  that  the Railway Safety Act  framework was 



worklng  well  and  that  Canada’s ra~lways were  amongst  the safest In the  world 

The  report  made 69 speclfic recommendations  lncludlng  several  related  to  improving  grade  crossmg 
safety  and  reducmg  trespassmg Incidents. The recommendations encouraged multi-stakeholder 
Involvement  and  suggested  the  establlshment of a cross-functional  program  aimlng to reduce  grade 
crosslng and trespassmg ~ncldents by 50% over a 10  year penod. 

The Minister of Transport agreed wlth these recommendatlons  and objectives, and  the  D2006 
program  was  ultlmately estabhshed. Between 1995  and  1998,  many  partnership agreements were 
implemented  and  national  consultations conducted. Key partnerships were developed between 
Transport  Canada (the regulators),  the  railways  and the Provincial  Departments of Transport. Other 
stakeholders have also engaged the D2006 program  Includmg the Federation of Canadian 
Munlcipalitles, railway  unions and  the Transportation Association of Canada. 

D2006 has  an Executive Committee  which  represents  the  various key stakeholders and dlrects  the 
overall  program. The development  and delivery of  the vanous component programs  of  D2006  are ) 
tamed out by 7 speclflc working committees: 

Educatlon 
Enforcement 
Communlcatlons 
Research 
Leglslatwe 
Resources 
Performance  Measurement 

The key objective of the  Educatlon Commlttee IS to  ensure that municipalities and communitles 
better  understand their roles  and  responsibilities for trespass  prevention  and  access control To  this 
end,  the committee developed a comprehenslve “Community  Trespass  Prevention  Guide”. The  guide 
provldes guidelines and job aids for trespass slte evaluations, public surveys and questionnalres, 
developing strateglc partnerships, and implementing appropriate action plans. The guide has  been 
distributed and promoted to thousands  of community stakeholders across the country. As a result, 
many  communlty pilot projects have been estabhshed. 

The Educatlon Committee IS  also developlng strateglc  videos on trespass preventlon which also 
target  the  growlng dangers related  to snowmobiles and  All Terrain Vehicles (ATVs). Radio and 
televlsion  publlc service announcements,  some very graphic  but effectlve, are also part of  the 
comm~ttee’s trespass preventlon  program. 

The mandate of the Enforcement Committee is to  promote more public  policing of railway 
trespasslng,  to  Include a rall  safety component In publlc polm  traln~ng acflvltles, and to target 
speclflc hlgh  rlsk trespasslng locatlons and situatlons wlth appropnate preventlon programs. 

To date, approxlmately 200 new communlty  services officers have been  tralned as Operation 
Lifesaver  presenters. In addltlon, rall safety  awareness has  been added to police  academy  cumculums 
across Canada. Strategic “Community Trespass Prevention Guide” pllot projects  have been 
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established in various communitles across  the  country including some particularly successful  ones 
in Ontario and  Britlsh Columbia. 
The Communications Committee 1s responsible for delivering the various key messages of D2006 
to all relevant stakeholders. This committee has developed the D2006 logo, established the D2006 
web-site / hot-hnks  and  undertook  professlonal  public  opinlon polling on the subject of trespass 
prevention  includlng consultatlon with publlc  focus groups from differing communltles and 
environments (e  g.  urban  vs farm). 

The Research Commlttee has been mandated  to  conduct  various types of studies on railway 
trespassing This includes behavoural factor research into public perceptions concerning access to 
railway  property  and academic / industrial  research  Into  new technologies. 

A $1.4M. Research  program  has  been  undertaken by the Transportation Development Centre of 
Transport Canada, fundedjointly by the Federal  government,  the  railway  industry  and  the  provinces. 
Of the 17 projects  approved to date,  several  involve  trespassing  Issues including research  on  accident 
causes and remedial actions, and a high  speed  locomotive horn study. 

The Legislative  Committee  has  the  responsibility to promote  provincial  harmonization of successful 
trespass prevention strategies and guidelines, if possible,  through legislative I regulatory  means. A 
key  project  involves the promotion  and  implementation  of a national  “Urban Setback Pollcy”, to be 
developed in collaboration with  the  Canadian  Association of Urban Planners. The policy  will 
provide  much  needed  direction  and  guidance  for  land  development adjoining railway  rights-of-way. 

The Resource  Committee is mandated  to  ensure  that the D2006  program is adequately  resourced  and 
funded  where  necessary.  Transport  Canada  contributed  $250,000  CAN to D2006 programs in 1998 
and recently approved a $1.7 M. business  plan for 2000-2002. 

The Performance Measures Committee has just recently  been established and their job w ~ l l  be  to 
collect  trespass  related  data / feedback  and  develop  appropriate  performance  indicators  that  measure 
the success of the D2006 program. ‘ It  would  seem that the D2006 program is beglnning  to pay dividends. In 2000 (to end September), 
according to statistics pubhshed by the Transportatlon Safety Board of Canada (TSB), trespass 
fatalities fell by 29% versus the 1995-1999  average while serious injuries fell by 38%. 

Trespass  Prevention  Through  Environmental  Design 

Another exciting partnership inltlative, pioneered by the  rallway industry is “Trespass Prevention 
Through Environmental Design”. This  encompasses a basic  strategy for trespass prevention  which 
involves all  community stakeholders. Simply stated, the strategy uses environmental design  to 
eliminate railway/publlc conflicts. 

This is accomplished in 3 ways: 

1. Natural surveillance; 
2. Natural access control.  and 



3. Territorial reinforcement 

Natural survelllance Involves various means of observing Intruders and increasing their perceptlon 
of nsk In being reported, ticketed or convicted.  This approach can involve railway and public  polices 
forces, pnvate landowners, school administration and staff, municipal businesses, restauranteurs,  and 
even camera technology. 

Natural access control  is a strategy to decrease trespassing opportunity by denying access to a railway 
nght of  way. Thls involves the strateglc use of distance or topographical features that  dlrect  actlvlty 
or create a buffer between conflicting railway/pedestrian activlties. Examples include the 
installation of strategic lawns, textured surfaces or other landscape, sidewalks,  creeks, etc. 

Finally, temtonal reinforcement strategy involves ways  and means to use physical design to create 
a sphere of influence such  that the users of the  property develop a sense of “propnetorshlp” over it. 
An example would involve sale or lease of a strateglc sectlon of property to interested partles  who 
would cultlvate it and discourage trespassmg. All these strategles help reduce the deslre to trespass. 1 
For a successful lmplementatlon of the envlronmental deslgn approach, strong partnerships need  to 
be developed between  the rallways, public agencies and the communities. 

Oshawa  Community  Trespass  Prevention  Proiect 

The “Oshawa Communlty Trespass Prevention Project” has been  very successful in implementing 
many of these pnnclples  to  address their trespassmg problems. Community partnershlps were 
estabhshed between CN,  CPR, Transport Canada, City of Oshawa, Region of Durham, Durham 
Reglonal Police  Service, Operatlon Lifesaver and the local business communlty. 

The problem locations were established, statistlcs and near collision reports were revlewed, the 
make-up of the surroundmg area was studied and environmental issues were reviewed. 

An educatlon plan  was developed whlch  included  the tralnmg of  local  pollce as Operatlon Lifesaver 
presenters, communlty events to ralse awareness, media blitzes, school presentatlons  etc. 

The community began to observe  and  report  trespassers  Access  to  railway lines was  denled  through 
natural  and  structural  deslgn elements. Property  lines were more clearly defined and  alternate  routes 
were clearly marked and encouraged. Fences and stalrs were installed at strateglc locations New 
“Bgh Vlslblhty” slgns were Installed. 

On the enforcement slde, a multi-agency enforcement partnership was estabhshed  and both  random 
and targeted trespass and  crossing enforcement was carried  out. 

The overall  program has been a major success in Oshawa, resultmg in  less Incidents, less complaints 
and a satisfaction in working together on a common objective. 
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The list of successful partnershlp inltiatlves IS growmg. 

The “Nlagara Rallway  Safety Task Force”  was  set  up ~n 1999. They developed a rallway 
safety strategy focussmg on education, engineering and enforcement. A major media 
campalgn ensued. A speclfx municipality in the region  was convinced to lower  the  speed 
on a rural  hlghway  at a rallway grade crossing  to  help  reduce the risk of colllslons.  Increased 
enforcement of trespass  and  traffic  laws by rallway  and  municipal  pollce  forces  continues  to 
be part of the Niagara  safety strategy. 

There are plans for a railway  safety  poster  contest  and a video  developed  in  partnership  with 
a local cable station. 

A pilot project was also established at the  Resort Municipality of Whistler, B.C. where 
challenging trespassing concerns (on B.C. Rail property) are being created by the transient 
nature of the vast  amount of tourists frequenting the resort  community,  Including assoaated 
language and community  barriers. 

Data  was gathered by BC  Rail  and  local police groups through interviews with  local 
residents, tourists, railway crews, local  businesses, schools, golf course personnel, sports 
rental companles, chamber of commerce,  RCMP,  and tourist information agencies. 

In 1998, following a pedestnan  accldent  at a crosslng ~n Toronto, GO Translt, worked  with 
community  partners such as Railway  Health  and  Safety committees, Operatlon  Lifesaver  and 
others to in~tiate a poster campalgn. There posters, cautioning passengers on the safe 
movement around trains,  were placed on all GO Transit and stations. 

The success of this  campaign has been recognized and implemented by other commuter 
environments I n  Canada. 
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Government / Agency  support of partnershius 

Today,  the partnership approaches  that  effectively  deal  with crossing and trespassing safety  issues 
are regularly promoted in reports produced by Federal  and Provincial investigatlve agencies. In 
addttion, the federal courts and  railway  regulators are providing decisions and rules that  support 
shared responsibilities and  partnership  solutions. 

Recommendatlons in vanous TSB occurrence  reports for crossings accidents and nght of  way 
~ncidents, as well as in provmcial coroner reports,  dlrect  all stakeholders to  work together  and work 
to proactively reduce the  risk  of collisions and trespass Inctdents. A recent Coroner’s report 
following a traglc 1996 fatal acc~dent near Wlndsor, Ontano IS  an excellent example of 
recommendatlons  Involving  partnership solutions. The result has been a collective and  aggresslve 
campaign  to ensure these  reckless lncldents do  not  occur  again. 

Some of the  recommendations  included: 



Munmpal by-law to remind  home-owners of their responsibilities to mantain fences abutting 
on  railway rights-of-way and prov~sions  to enforce with costs through property tax bill. 
Coroner to convene safety summit with  all stakeholders to  develop school safety inltlative 
whlch could serve  as a collaborative model for the Ministry of Education. 
Attorney General of Ontano take appropriate measures including Increasing amount of fines, 
developing a more effective process of collectmg fines and  amending the Trespass to 
Property  Act to require notice to parents for Incident involving children 18 years  of  age and 
under. 
Both  railway and local  publlc  pollce  forces  increase their Inspection /enforcement activltles. 
The Railway Association of Canada develop and Implement an appropriate public relatlons 
strategy (Accompllshed under D2006) 
Mlnlster of Mun~c~pal Affam and Houslng to establish a Reglonal Plannmg Committee to 
address  urban plannmg safety  Issues and Implement  related guidelines. An immediate revlew 
of  newly approved development projects near or adjacent to railway property in the v ~ c ~ n ~ t y  
of the fatal accident be camed out and remedial measures taken where appropnate. 

The Canadian Transportatlon Agency (CTA) has ruled many times  on disputes between railways, 
road authorities and municipalitles governing costs related to crossing improvements and trespass 
prevention. The  CTA  continues to rule that responsibillties are  shared  and that costs, both capltal 
and malntenance, are usually shared according to  who benefits, who changed the environment and 
who is responsible by law and by commercial agreement. 

A landmark case was decided by CTA order on  August  29,  1996. The City of Toronto, Ontano had 
developed a new bicycle trail in parkland adjacent to a railway main line. This situation created a 
new trespass situation  whereby  trail  bike enthusiasts began to explore terrain  off the designated tralls 
and across railway rights-of-way. As a safety response, trains  began to whistle regularly through the 
heavlly curved, downtown trackage, raising the ire of  local residents. 

In the end, the railway agreed to install 20,000 feet of six foot high chain link fence at its own 
expense, but  went  to the CTA  for a cost apportionment declslon. The Agency was  of  the opinlon that 
the railway fencing was a benefit to both the railway company and the adjoining party (City  of 
Toronto)  and recognized the obligation of both parties to offer protectlon to the public. 

Accordingly, the Agency  ruled  that  both  the cost of the installatlon as well as the cost of mamtenance 
of the fence be shared between the applicant (railway company) and the Mun~clpality of 
Metropolitan Toronto. It 1s no surpnse that following this  decision of the Agency,  there has been no 
further disputes of this nature and,  rather, a negotiated partnership approach for dealing  with  trespass 
situations. 
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These declsions have caused other parties to pause and reflect on negotlating low cost, sustamable 
partnershlp solutions rather that going to court. 

Railway Safetv Act 

Changes to the R S A. in 1999 also signalled that appropriate changes are being made to the 
regulatory framework and envlronrnent which reflects current safety realities in the field. 

Locomotives whlstle for publlc safety reasons. Under the recently amended R.S.A , a rallway may 
be prohibited, by a munlc~pal resolut~on, from whlstllng In certaln areas withln Its boundaries, I f  the 



crossing meets  regulatory safety requirements. These requirements cover trespasslng sltuations. 

Before  passing  such a resolution,  the  munlcipality  must  consult with the railway,  notify  each  relevant 
association  and glve public notice of  Its Intentions. 

Transport Canada  is developing new regulations governing access to railway property  and  safety 
standards related to highway/railway  grade  crossings.  Even  the development of these regulations 
is  undergoing a partnership approach. A working group of Transport Canada personnel, railways, 
railway  unions, Canada Safety Councll, the Federation of Canadian Municipalities and  provincial 
DOTS 1s meeting  regularly to review  safety  issues  and develop a draft regulation. 

The proposed  access  to  railway  property  regulation  has slgnlficant shared responsibility elements. 
such  as: 

( 1) Communication requirements  for  safety issues; 
2) Joint safety assessments and  accident review; 
3) Responsibilities for Access  control  measures governing changes to rail operations 
4) Responsibilities for Access  control  measures governing changes to land use. 

As can be seen, the partnership  approach to dealing  with  trespass  prevention is an obvious solution. 

Summary 

From  the railway  industry  point  of view, we would  still  like to see more  involvement  from  provincial 
and  municipal authorities and related  communities. 

Although crossing and trespassmg Incidents  represent almost all of railway related fatalities and 
accidents, they  are  only a fraction of  the 3000 killed  and 240,000 injured in Canadian- hlghway 
accidents  across  Canada  each  year. Still, the railway  related  portion could be  easily  reduced  further 

( with an appropriate increased level of awareness  and involvement of these stakeholders. 

There IS no  doubt  that partnership approaches  yield the best results, in the  most  cost  effective  manner 
and  with  solutions  that  are  more  sustainable in the  long  term.  Canadian  rallways  and  their rail safety 
regulators will contlnue to take a leadershlp  role  to ensure that these strategies continue to be 
implemented successfully 
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( 1. INTRODUCTION 

In my  paper  to  the  1999  International  Rail 
Safety  Conference  in Canada, I indicated 
that the Land Transport Safety Authority  of 
New  Zealand (LTSA) had  commenced a 
project to determine  "best  practice" in 
railway  safety  around  the world. 

I suggested  that  the  annual  International 
Railway  Safety Conference brings  together 
many  of the  world's  railway  safety 
professionals who  may  be expected  to  have a 
common  interest in  being  able  to  set 
benchmarks  and  compare  statistics  relevant 
to  the  experiences  of  their  own 
organisations. 

Indeed,  proposals  to form a "benchmarking 
c lub  were  first  made  to  an  earlier  meeting 
of this Conference  eight years ago. 

The following  are quotes by Mr David 
Maidment of British  Rail  from his  paper 
presented  at  the  1992  Conference  held in 
New  Zealand: 

"Queensland Railways sought to collect 
information about safety on a comparative 
basts ..... I '  

".. ... many of the responding railways  were 
unable  to provide data in a common format 
or  to common definitions" 

( 

"......last year (1991) we identified the need 
to attempt to  develop  common  definitions 
and data suppolting risk assessment ...... " 

"Do  we perhaps in the  longer  term form  an 
international railway association  to collect, 
manage and distribute data to the members 
of that association?" 

"Does  one of the  participants at this 
Conference wish to act  as an agent on behalf 
of  all  of us in co-ordinating the clefinition  of 
data required and analysing the results?" 

In fact it  took from 1992 until  1999 for this 
agent  to  be  identified - the  LTSA of  New 
Zealand. 

Research by  the  LTSA  has  indicated  that 
many  individual  railways  and  regulatory 
agencies collect data on safety statistics 
relating  to  their  immediate  area of interest 
there  is little interchange  internationally and 
benchmarking  against  "best  practice" is 
currently  extremely difficult. 

This view appears to be reinforced by the 
experiences in attempting to  collect data for 
the  current  project  through  the  year  2000  and 
it has  become evident to  the  author  that  the 
LTSA  has  embarked on a project of not 
insignificant  difficulty. 

International  benchmarking work is essential 
to New  Zealand  because  the  country  has 
only one major  railway. As safety  regulator 
the LTSA  needs  basic  performance  measures 
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to allow definition of tolerable safety 
performance of our railway and measure the 
effectiveness of safety regulation by 
comparison wlth “best practice” standards, 
whatever and wherever these may be. 

As many individuals working In the 
transport safety area will be aware, the 
Federal Hlghway Research Instltute (BASt) 
of Germany established the Internatlonal 
Road Traffic and Accident Database 
(IRTAD) in the mid eighties In 1988 the 
database was extended in close co-operation 
with the Commission of the European 
Communities (CEC). Since 1990 the 
database has operated within the framework 
of the Organlsatlon for Economic  Co- 
operation and Development (OECD) Road 
Transport Research Programme and includes 
now data from all OECD countries with 
BASt acting as database host and 
administrator. 

It would be very advantageous for such a 
database to operate internationally in the 
area of rail transport and the LTSA would 
like to  see the co-operation of organisations 
such as the  OECD in attempting to bring this 
to fruition. 

It was very evident at last year’s conference 
that many delegates were in agreement with 
the principles originally outllned by Mr. 
Maidment and now several years later 
proposed by the LTSA. Several delegates 
indicated they would be prepared to supply 
data to such  a project. 

By general  consent of the delegates the 
LTSA of New Zealand undertook the task of 
“founding” co-ordinator. 

2. WHY BENCHMARK? 

For effective management of their 
businesses, railway managers need to have a 
means of measuring the relative safety of all 
aspects of their operation. 

Measurement of a number of  key parameters 
and meaningful comparison with similar 
values externally can give a measure overall 
of the “safety heath” of  the business in 
relatlon to normally accepted operating 

practice or even best practice  if this can be 
identified. 

By doing  this type of assessment, rational 
and justifiable management decisions may 
be made to allow the “safety dollar”  to be 
invested in areas providing the most 
effective returns in relation to acceptable 
levels of  risk as consciously defined by the 
business management process. 

It is suggested that there are two ways in 
whlch this measurement may  be 
accomplished: 

0 Assess previous failures by recording 
the occurrence of accidents and 
incidents as reported by the organlsation 
In a  number of safety critical parameters, 
determine trends and prescribe action to 
be taken in relation to tolerable risk. 
Targets may be set for continuous 
improvement towards zero tolerance. 

However, occurrence  statistics may not, in 
themselves, be a totally reliable indicator of 
the inherent risks present in railway 
operations. It IS also important to be able to 
predict the propensity to have a major unsafe 
occurrence even though favourable safety 
Indicators have predominated for some time. 

This requires a more rigorous analysis and 
managers must be  constantly aware that 
complacency is dangerous. Sleepwalking to 
dlsaster 1s likely to result in a most 
uncomfortable awakening. 

The  second way IS to: 

o Analyse the safety problems of the 
organisation by learning the lessons of 
others  from benchmarked practice (say 
from  similar external local competitors 
or from overseas). 

Risk control measures are  taken in the areas 
of greatest deviation from  industry norms or 
from lessons to be learned in the avoldance 
of occurrences in  comparison with 
previously recorded slmilar events 
elsewhere 

This is a best practice approach that provides 
evldence of an organisation’s “due 
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diligence” and removes the posslbdity of 
accusations of negligence if no good reason 
for the non-adoption of certain risk 
mitigating controls can be given. 

This  process  should ideally be coupled with 
the reporting  and recording not only of 
actual accidents and incidents but also  of 
near misses. However, near miss reporting 
can only be  effective in situations  where 
employees are sufficiently motivated to 
report occurrences, which may be  self - 
incriminatory or critical of colleagues. 

The  difficulties associated with the 
establishment of  this type of culture  into the 
traditional management style of the railway 
industry cannot be underestimated. 

( Such a pro-active approach to the budding of 
a fence at the  top of the cliff to prevent 
unsafe events is only gradually becoming 
accepted by the railway industry as a valid 
means of managing its safety issues. 

Fundamental to this approach is the 
establishment  of a “learning organisation” 
and the  promotion by senior management of 
a “no blame” culture of open reporting and 
confidential disclosure. 

This is designed to provide a cultural 
environment  based on the acceptance  that 
the skills  and attitudes of all a company’s 
staff should be focused on the delivery of 
safe  outcomes measured against  external 

( enlightened management style with a pro- 
indicators It demands a “hands on” and 

acuve  mvolvement of the labour unions. 

The result should lead to the “safety dollar” 
bemg spent effectively on prioritised 
accident prevention projects with the 
objective of reducing the chances of 
occurrence of (perhaps low probability) 
major unsafe events as well as less onerous 
but nevertheless equally significant minor 
unsafe occurrences. 

As previously noted the collection and 
sharing of safety information is fundamental 
to  this management concept through  the 
reliance on external  comparisons  to  assess 
the local situation. 

The risk assessment of newly proposed or 
amended  processes prior to implementation 
is also necessary. This  is to  ensure any 
changes in the  organisation’s  risk profile are 
recognised and remain tolerable. 

3. DATA SOURCES 

At the  outset of the LTSA project it was 
though the Internet would be a good source 
of railway safety statistical  data. In fact it 

the published statistics  from the USA, 
was only  possible  to  discover, in any detail. 

Canada and Great Britain. 

The Paris based UIC (International Union  of 
Railways) which has 147 member railways 
worldwide, publishes railway commercial 
statistics on the  Internet  and  advertises a 
supplementary  table (A91) to its annual 
statistics,  covering  railway operating 
accidents. This  table is sparse in its detail 
and is only available  for  purchase. However, 
when compared  with the amount of detail 
included in the UIC commercial statistics it 
provides  good  evidence  that  railway safety 
data  is  extremely  difficult to obtain. 

Recent  information  suggests the UIC is 
embarking on a new initiative  to  compile a 
safety  database  to  be used for exchange of 
information,  risk  assessment,  active safety 
management,  safety case preparation and 
comparison with other  transport modes. 

The information from  the USA is that 
provided by the  Federal Railroad 
Administration (FRA) on its web-site. It  is 
very comprehenslve. Its tabulated  data refers 
to individual railroads as well as a 
breakdown by US States. 

The information from Canada is that 
provided by the  Transportation Safety Board 
(TSB) on its web-site It is comprehensive 
(though less so than the FRA information) 
and  does not attempt  to  reproduce  data from 
individual railroads  but  presents “All 
Canada” totals. 

The information  from  Great Britain is that 
provided by HM Chief Inspector of 
Railways  of the Health & Safety Executive 
on its web-site. The latest summary report 
bulletin and the Annual Report of the 

c 
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Rarlway Inspectorate published in October 
1999 relate to the year  ending  31 March 
1999. The UK report analyses incidents and 
dangerous occurrences between four main 
groupings of railway companies 
(Rah-ac!uTraln  Operating Companies, 
London Underground Ltd., Trams and 
“other”) for the whole of the UK and 
separate splits of selected statistics for 
Scotland and Wales. 

Many individual railways around the world 
have web sites but lnformation safety 
informatton is rarely disclosed. 

approach, the LTSA prepared a 
In realising the limitations of the Internet 

questionnaire, whlch was distributed vla e- 
mail to  a number of railroads and regulatory 
agencies, including the majority of those that 
attended the 1999 Internatlonal Rad  Safety 
Conference 

4. THE OUESTIONNAIRE 

In December 1999, the  LTSA distributed 39 
copies of a  questionnaire requestlng 
numerical data relating to  a number of safety 
parameters. The data requested was to 
represent each of three individual years 
1997-99, which could  be represented by the 
agency’s fiscal year or for  each calendar 
year. 

The parameters chosen were based largely 
on those contained in the statistical reports 
of the FRA and the UK Railway 
Inspectorate, and were: 

o (3) Annual total of all reportable 
occurrences; 

3 (4) Fatalltles and Serlous Injuries to 
Passengers, Employees, Publlc 
(including Trespassers); 

0 Lost time Injuries; 

o (8) Signals passed at danger 
(SPADS) and Warrant over-runs; 

o (9) Loading ~rregularitles; 

o (IO) Dangerous  Goods; 

(1 1) Fires, fumes  and explosions; 

o (12) Technical  failure; 

(13) VandalisdSabotage. 

The numbers in parenthesis above refer to 
the Sections of the questionnalre (and see 
Table I below). 

Additionally, questions on railway 
operational data  and demographics were 
included to allow normalisatlon of the 
results (14 U14.2). 

The bass of the questionnalre was to allow 
the recording of statistics at three levels of 
detail: 

0 HIGH. comparison of accidents taking 
account of fatalities  to produce a fatal 
accident rate (FAR) and serious injuries 
to produce an “equivalent fatal accident 
rate” (EFAR). These were  to be 
categorised into  accldents  to employees, 
passengers and public and to include 
level (grade) crossing highway statlstm. 
(Note: For EFAR 10 serious injuries are 
equivalent to 1 fatal). 

These were thought to be readily 
comparable across various different 
operational activittes of a number of 
dlfferent types of railway and reasonably 
indlsputable 

3 SECONDARY comparison of serious 
operating lrregularlties such as 
collisions, derailments, insecure loading 
and signals passed at danger  (SPADS) 
were to be analysed. 

( 5 )  Level Crossing Colllsions 
Although many railways record such 

(6) Derailment of running trains and data the definitions of the information 
“other” trains collected becomes increasingly critical 

and accuracy of reportlng/data collection 
(7) Collisions dubious. Consequently it becomes 

difficult to  make meaningful 
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comparisons. For this  reason the 
questionnaire specified the  definitions to 
be used  and requested  respondents to 
note  where  their definitions differed 
from  those specified. 

o LOW.  comparison of data  such as that 
associated with infrastructure or 
mechanlcal failures (defective  rails, 
track  buckles, defective rolling  stock 
etc.). It  was expected that most  railways 
would record  such  defects.  However, it 
was  also  recognised  that  the  accuracy  of 
the  records  would  be  likely to be 
understated as many defects would  not 
be reported if found by testing or during 
the  normal course of  maintenance. 

Given the  need to ensure that the  high  level 
and secondary  level occurrences are reported 
on a consistent  basis  by  agencies  sharing 
benchmarks,  which  would  require a 
coordination  process  of  some  difficulty,  it 
was  thought perhaps not worthwhile to 
pursue comparison  of  low  level  data  for  the 
current study. 

It is accepted  that low level  Occurrences 
(including near  misses) are a measure  of 
underlying  safety  issues.  These  can  have 
great signlficance to effective  safety 
regulation but at this stage high  level data 
incorporatmg  actual fatalities and serious 
injuries and  the consideration of secondary 
tler data emerged as a more  satisfactory 
basis for  making  meaningful  comparisons 

However  the questionnaire, contained 
questions on all levels of data  and  proved to 
be a document  of  some  consequence. The 
fact that many respondents were  unable to 
offer information on the lower  levels of data 
appears to  vindicate the thought  that 
collection of such data should  perhaps  be 
consigned  to  the  "too hard" box for  the  time 
being. 

With  the  benefit of hindsight,  the author 
wonders if the great detail requited by the 
questionnaire was a factor in the  slow 
response  from many participants  and  the 
complete lack of response  from  others 

Commentary  was received from certain 
organisations that this level of detail  was  not 
available within their organisation. - 

It is not  easy to understand  why. 

As responses  were  initially very slow  to 
arrive, during the data collection period,  the 
requirement for detailed response  was 
relaxed  in  order to encourage a greater 
number of respondents. The collection of 
only  high  level and some  secondary  level 
data was  given priority, irrespective of  any 
respondent's  inability to reply  to  the  lower 
level  questions. 

For successful international benchmarking 
purposes there is a need to recognise 
common definitions of safety Occurrence 
data and a common set of normalisers, to 
ensure the definitions of apparently similar 
indicators  used  by different entities allowed 
the  collection of comparable data and the 
statistical analysis does not likewise mislead. 

It  was  pointed out in the questionnaire that 
the definitions and normalisers supplied to 
the  project  need not be at the expense of 
individual agencies' normally  accepted data 
presentation  but in addition to it. 

Although  the  LTSA questionnaire proposed 
definitions  for every parameter  to be 
measured  there  was no intention  of  Imposing 
these on the particlpating agencles except for 
the sole purposes of this  exercise. The 
questionnaire also requested that any 
inability to give data reasonably  within  these 
definitions should be noted in the  response. 

5. RESPONSES 

The questionnaire was first distributed  at the 
end  of  December 1999, initially to thirty- 
nine  railways or transport agencies. i t  was 
realised that in some cases only one response 
would  be  required to questionnaires sent  to 
several  agencies. In the case of Canada for 
instance, questionnaires were  sent to 
Canadian  National  Railway,  Canadian 
Pacific Railway, Via Rail, Transportation 
Safety  Board, Transport Canada and 
Railway  Association of Canada  Several 
other radways in Canada could  have also 
been canvassed However, to preserve 
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requests for confidentlality and a national 
total for all railways administered federally 
the statistics used for comparison were the 
federal totals received from Transport 
Canada 

The  figures used for  the United States total 
and BNSF figures  were extracted from those 
published I n  the Federal Railroad 
Administration (FRA) Annual Railroad 
Safety  Statlstlcs. 

Meaningful results from the questionnalre 
were obtained from 24 separate entities. As 
surveys of thls type go. this is a hlgh 
response rate and gives the author 
conslderable sdtlsfactlon that this type of 
project IS seen by the rail safety communlty 
to be necessary and worthwhile 

Table I below indlcates by X the sections of 
the questlonnalre responded to by mdivldual 
organlsations. In many Instances respondents 
did not complete  data  for all individual 
sections. The subsequent analysis was made 
usmg the “best fit” of data available, 
meaning that in some instances the  sample 
used was relatively small. Likewise, in some 
instances lack of sufficient data made 
analysis  impossible. 

This confirmed opinion that comparison of 
High level and only  some  Secondary level 
data is useful towards on-going meaningful 
comparison of safety  data 

Although some  differences in definltions 
were noted, In most instances the results 
have  been directly compared and do not 
appear to result In wide distortions. 

N/R indicates organisatlons represented at 
the 1999 Internatlonal Rallway Safety 
Conference, which were invited to respond 
from which no statistics were received. In 
two instances comment was received that 
such  data was not collected by  the 
organisation but that it would be  initiating 
systems to do so in the future. 

Responses  from  the  large US railways were 
not too helpful and tended to suggest that the 
FRA collected all necessary data in a 
prescnbed  format, which should be used. 
This is understandable  as reporting to the 

FRA system is firmly entrenched  into  US 
railroad procedures and any reporting to an 
additional system to dlfferent  definitions 
may be  seen  as an unnecessary business 
imposition. 

The  author  has  attempted to extract 
comparable  data  from the FRA statistics  for 
the BNSF (Burlington  Northern  Santa Fe) 
railroad and the “All USA” results to allow a 
reasonable  comparison with railways  outside 
of the  USA  These w~ll  be presented in the 
data but may result in imperfect 
comparisons 

If the current project is to proceed into the 
future and Include US comparisons,  some 
way  of ratlonalising US data into a 
comparable  format will  be necessary. 

It should be noted that the Wisconsin Central 
Railroad was able to make a meaningful 
attempt to present data in the manner 
suggested by the questionnaire. 

6. CONFIDENTIALITY 

Several  organisations requested that  their 
statistics be kept  confidential and in this 
regard, it was  decided that the published 
results of the project would not provide 
details of the performance of individual 
organisations. 

Individual respondents will be provided with 
a chart indicating their position in relation to 
a  range of results and a mean in each 
parameter. 

The requests for confidentiality suggest  a 
certam degree of sensltwty  about  the results 
and indeed the  UIC has recognised that it 
will need to overcome possible resistance to 
the benchmarkmg work I t  proposes, citing 
confidentiality as  an impediment. 

Commercial confidentiality for a  particular 
reason is perhaps understandable. In one 
instance of refusal to supply  data,  the 
Government  railway  concerned  was in the 
process of being privatised and concerns 
were that this process might be unduly 
influenced. 



More  general  requests to maintain 
suppression of identity can less be 
understood. If the problem is shareholder 
vdlue one would believe sensitivity would 
only  be  apparent  for  worsening  trends - 
betterment should have a  positive  effect on 
company value and a successful business 
should be working in an environment of 
continuous improvement. If it is to deter 
competition,  one would imagine normal 
commercial intelligence would negate any 
secrecy  regarding  safety  perfomance. 

It is interesting to note that railways in the 
USA  (the  greatest “capitalist” railway 
market in the world) have no option but to 
have  their  safety  statistics published 
annually by the  FRA. 

( Also,  the previously mentioned  IRTAD 
annual statistics for road safety  appear to 
have for many years had the support of 
several nations world-wide without undue 
embarrassment 

The sensitivity  associated with the railway 
statistics is perhaps an indication of  why 
benchmarking of railway safety has been so 
unsuccessful for so long. For the  purposes of 
the  current  exercise  any  problem with 
confidentiality will be respected. 

Howeve]-, the  slncere  hope is that future 
work in this area may be undertaken without 
suppression of identities. At  least  statistics 

presented in the  IRTAD format would 
summated for individual countries and 

appear to  be less sensitive From contacts 
made during this project the  LTSA has 
realised that currently many rail safety 
regulators have few measures of their own 
success or indeed the performance of the 
railways regulated 

The collection of safety  data by  many 
admlnlstlations around the world, and 
analysis for meaningful use in safety 
management within the railway industry is 
not commonplace. It has not been easy to get 
organisations to share  their  data  even though 
there  appears to be an appreciation of the 
need  and  advantages of doing so. 

Where  data is collected, it tends  to  be 
employed internally with  little (if any) 
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comparison  externally.  Difficulties that are 
cited for obtaining meaningful comparisons 
relate to lack of conslstency of definitions, 
inability to Justify  normalisers and 
recognition of the wide  range of industry 
profiles  and  circumstances under which 
trains  are  operated. 

The only exception is in the  USA  where the 
FRA  annual  statistics  allow  railroads to 
make  comparisons of their  own  data  against 
those of other railways. State by State 
comparisons is also  presented. 

The problem of lack of measurement 
appears to  emanate  from  the  low technology 
operational environment of the railway 
industry and  the  long  tradition of self- 
regulation of safety  issues within 
Government  owned  railways 

In an inltial pilot  exercise  conducted in 1999 
the LTSA  showed how it was  possible to 
present meanmgful international statistics by 
presenting  compared  data received from 
seventeen  countries in a limited number of 

available  from  published  material. 
safety  parameters  and also utilising data 

The range of the  results is shown in Table 2. 

This  Table which, for  the  majority of 
surveyed  railways,  represents  the  average of 
3 years  data is presented in this paper 
because  a  full  analysis of the  data received 
during 2000 has not been completed at  the 
time of writing. It is  expected this 
information will be made  available  at  the 
IRSC  conference  session in November 2000. 

All other  results will be  subsequently made 
available for  the  individual  members to 
interpret their position in comparison to 
other internally ava~lable data to allow them 
to make their own judgements  as  to the 
relevance of the results to their own 
situation. 

7. STRIVING  FOR  CONTINUOUS 
IMPROVEMENT 

Railways are inherently  hazardous but the 
most important  safety  target that the industry 
can set itself is to strive  through  a continual 
improvement  process for  zero  defects. 
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From  the results analysed however it is 
interesting to note the level of consistency 
year by year of the values recorded by 
individual railways In each  safety parameter. 

Making  allowance  for  the  occurrence of 
statistical clusters, it is relatively easy to 
recognise that some organisations  are so 
consistent in their annual return of defects in 
each parameter that one can almost Imagine 
the organlsation IS predetermlned to fail at 
this level. Any Improvements appear to be 
relatlvely margmal unless attentlon IS 
focused on specific parameters and action 
designed to “break the mould” prescribed. 

Priority for attention must be determined 
from the assessment of greatest gam. 

As soclety becomes increaslngly  demanding 
towards  its right to remain safe it requires 
railway operations to be managed with “no 
harmful events” as  the  only  entirely 
satisfactory outcome. 

In doing so, the  ultimate  target is very 
unambiguous. Only by embarking on a road 
of continuous improvement can we ever 
hope to arrive  anywhere  near “destination 
zero” If we  don’t  have  such  a goal in mind 
wc: have no measure of OUI- progress 

Some  people strongly argue that because 
such  targets are unattainable  a  “zero risk” 
approach I S  misleading and others  argue it is 
mpllcit In the consclous  achlevement of 
acceptable levels of safety. 

The  issue is not so much that zero risk  is 
unattainable but  that the prlce of getting 
there may be prohlbitlve and even if all risks 
could be designed out of processes,  the  end 
products  could well be impractical 

In any analysis of hazard mitigation, a 
cosdbenefit approach provides the necessary 
justification  for  demonstrating both 
understanding of business risk and fiscal 
caution - necessary to ensure steps taken in 
relatlon to safety solutions do not 
compromlse the viabllity of the business. 

As indicated prevlously, i t  IS netther 
economically feasible nor adminlstratively 
practlcal to prevent d l  mishaps If 

organisation  culture and management focus 
is on control of safety  through application of 
risk management techniques, many potentlal 
accidents can be prevented. Organisations 
can also make an ongoing  and steady 
reduction in the  incidence of unsafe 
occurrences by understanding the “out of 
control mechanisms’’ that  are operating to 
produce unsafe situatlons. This is the 
“continuous” Improvement for which  all 
responsible  organisations should strive 

For  example,  the  problem of vehicle/train 
collisions  at level crossings In the USA has 
been the subject of considerable concern 
over many years. A public awareness 
campaign “Operatlon Lifesaver”, focused on 
the problem in most States,  was introduced 
in 1972 and IS claimed to have prevented to 
date over 10.000 deaths  and 40,000 injunes. 
Since 1990 fatalities  have  dropped 42% 
despite  a 20% increase in highway and 
freight rail traffic. 

The Federal Railroad Authority (FRA) has a 
goal of “zero tolerance”. However, it accepts 
that it is still necessary to build on the 

pace of investment and implementation of 
lessons so far learned and to accelerate the 

control measures before it will remove all 
rlsks from road vehicles physically crossing 
rallways at grade. 

Indeed the only zero  tolerance solution is to 
ultimately achleve grade separation at all 
sites. Realistlcally, the  cost of doing so will 
ensure this never happens. 

In fact it is also  certain that in the wider 
sense,  zero  tolerance risk wlll never be 
attained but will at  best  after many years of 
considerable  investment in safety follow the 
time line asymptotically. 

This however does  not  disqualify  the setting 
of the goal. 

8. CONCLUSION 

There IS nothmg too  clever about accident 
investlgations or the outcome of inquiries 
Into rallway disasters  Safe and successful 
organlsatlons readdy embrace and put Into 
practlce  the prlnclples of rlsk management 
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as bemg a basic precept in the way that the 
strategic direction of the business is set. 

This requires: 

Identification of hazards. 

Assessment of risks - frequency and 
consequence (severity) of any adverse 
outcomes. 

Establishment of tolerability levels. 

Discontinuation of  any processes or 
practices presenting intolerable risks. 

Mitigation of  minor and broadly 
tolerable risks at minimal cost. 

Settlng of priorities for risk mitigation, 
taking cost and safety benefits into 
account. 

Comparison and contrasting of actual 
achievement against  set targets and 
benchmarks. 

Establishment through communication 
and consultation of a “no blame’’ culture 
which  will allow the safety problems of 
the organisation to be openly recognised 
and addressed. This is essential to 
achieve accurate  “near miss ”  reporting. 

Monitoring for continuous improvement 
of the  risk management process. 

It is not  good business to have  high profile 
disasters Ra~lways, which  fail to 
successfully manage risk, although 
otherwise well managed organisatzons, can 
easily see  themselves in constderable 
difficulty even though they may on the 
surface appear to be “quality” businesses. 

Safe operation results mainly from the 
recognition and management of an 
organisation’s risks and the control of 
human involvement in  ensuring the carrying 
out of risky processes  without error. 

This paper has indicated an essential means 
by  which the safety  health of a railway may 
be assessed by comparison with others and 
through the setting  of benchmarks for 

management action on inadequate risk 
controls  to  be prescribed. 

It is very easy to become  wise  after  the  event 
and most certainly, in any  circumstance, 
prevention must be  far better than cure. 

There  is  an  old  management adage, which 
says: 

“If  you can’t  measure - you can’t manage” 

It is also  essential  to  be  able  to interpret the 
relevance of the  measurements taken. They 
can be meaningless unless used in 
comparison with others and against 
acceptable  benchmarks 

The limited scale project conducted by the 
LTSA with a degree of informal 
encouragement  from  the  delegates to the 
International Railway  Safety Conference. has 
made  good  progress and the  LTSA is happy 
to  continue In the  role of coordinator until it 
is replaced by something better. 

It has already proved its value in New 
Zealand by being  able to present 
comparative data  to a formal  Government 
Inquiry into railway  safety. 

It was somewhat  disappointing not to  have 
received contributions  to  this project from 
all  delegates to the International Railway 
Safety Conference but it  is recognised that in 
the  short  term  not all can be  focused on 
identical outcomes and views on priority 
must take precedence. 

The on-gomg commitment  for participating 
agencles will  be to annually supply 
occurrence  data and a range of statistical 
normalisers to the LTSA project. In return 
respondents will receive a series of league 
tables in each parameter indicating the 
normalised data  ranges received from all 
contributions. 

There  is  within  the international railway 

to collect and exchange  safety  data.  This has 
industry a common view of the desirability 

recently been recognised by a major project 
being set  up by the  International Union of 
Railways  (UIC)  which was due  to 
commence in September 2000. 
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The LTSA has sought membership of the 
UIC to be part  of the recently commenced 
database  development project and  will  most 
certainly actlvely  support the operation of  an 
“official” comprehensive safety database to 
manage safety information Internationally 

The LTSA will be happy to be relieved of 
any future responsibility in the collection 
and dissemlnation of safety data once the 
UIC project is fully “up and runnlng”, has 
good Industry support  and becomes a  source 
of comprehenslve  data. 
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Average total fatalities in 
Safety parameters 

accidents involving 
railways 

Rate 

Rate 
Railway staff fatalities 

fatalities 
Railway passenger 

Rate 

No.  of train collisions at 
level  crossings 

No.  of traidvehicle 
fatalities at level crossings 

No. of trainlpedestrian 
fatalities at level crossings 
No. of fatalities - 
trespassers including 
suicides 
No. of train collisions 

No.  of running train 
derailments 
Signals passed at danger 
(SPADS) 

- 

Range of  Results from 1999 Pilot Project 

Range of results 
10 - 1096 

1.87 - 10.80 
0.17 - 2.14 

1 in 75,000 - 1 in 795,000 

0-6 
Nil - 1 in 1,500 

0 - 460 
Nil - 0.72 

Nil - 0.03 (1 in 33) 

3 - 3,500 
1.5 - 50 

0.05 - 3.2 

Nil - 450 
0.5 - 22 

Nil - 4.6 

Nil - 0.41 

Nil - 2.90 
Nil - 69 

0.01 - 0.11 

0.10-  2.00 
6 - 510 

1 - 220 
0.004 - 1.90 

6 -1770 
0.01 - 9.75 

8 - 660 
0.03 - 6.20 

Mean 
165 
4.69 
0.90 

1 in 306,000 

5.2 
1 in 12,000 

35 
0.42 

0.025 
(1 in 40) 

330 
17.5 

1.15 

7.75 
43 
1.5 

0.17 

15.50 
0.80 

0.040 
110 
0.48 

38 
0.24 
172 
3.15 
130 
1.5 

Units 
No. Der annum 

Per milion population 
Per million train kms 

Whole  population 

No. per annum 
Staff population 
No. per annum 

Billion  pass. kms 

Million  pass. journeys 

Million  registered motor 
No. per annum 

vehicles 
Million train 

KIlE 
Million  population 

Million registered motor 
No. per annum 

vehicles 
Million train kms 

Million  population 
No. per annum 

Million train kms 
No. per annum 

Million train kms 

No. per annum 
Million train kms 

No. per annum 
Million train kms 
No. per annum 

Million train kms 

12 







2000 LONDON 

Forum Hotel, London, United Kingdom 
8 November - 10 November 2000 

Paper 0015 

Tony  West 

What  Factors  Provide  a  Major  Influence on the 
Performance of the  Safety  Critical  Workforce 



I_ - . . 

Tony West 

Assistant General 
Secretary 

ASLEF, UK 

What Factors  Provide a 
Maior Influence  on the 

Performance  of the Safety 
Critical Workforce 



International  Railway  Safety  Conference 2000, The  Forum,  Hotel  London 8-10 
November 2000 

Human Factors in Railway  Safety 

“What factors  provide  a  major  influence  on  the  performance  of the safety  critical 
workforce?” - “The  positive role of  Trade Unions in promoting  railway  safety”. 

ASLEF  believes  that  the  Trade  Unions  have an essential  role to play  in  promoting  railway 
safety. 

The  Society  is  willing to work  in  partnership  with  employers,  but  a  partnership  has  to  be 
between  equals. 

We believe that the  Trade  Union  movement can play  a  major  role in enhancing  safety  in 
the rail  industry.  To  that  end we believe that  the  following  are  positive  ways of achieving 
this  common  goal. 

( 1. Effective  enforcement of current  legislation 

2. Power to issue  Provisional  Improvement  Notices  (PINS) 

3. Greater  protection  against  victimisation 

4. Roving  Safety  Representatives 

5. Increased  training  for  Health & Safety Representativeslrestoration of funding  for 
TUC training. 

There is universal  agreement that real  progress in matters  of  workplace health and  safety 
is  impossible  without the involvement,  co-operation  and  commitment  of  all  employees  and 
their  representatives. Yet in our  experience,  trained  health & safety  representatives in the 
railway  industry is one  of  the  employers’s  most  under-valued  and  under-used  resource. 

Agreements  exist with virtually all the main  employers,  which  provide  for  the  appointment 
of Union health & safety  representatives  in  respect of the  differing  grade  groups  within 

( each  of  the managerial  boundaries. 

These  functions  are  based  upon the rights  established  by the 1977 Safety  Representatives 
and  Safety  Committees  Regulations,  particularly: 

. the right to raise  concerns on any  health,  safety  or  welfare  issue 

. the rrght to be  consulted in good  time  on all matters  which  may  affect  the  health, 

. the right to inspect  the  workplace,  at  least  quarterly, and as part of an  investigation 

. the right to be trained at a  TUC or Trade  Union  approved  course,  within  working 

. the right to be  allowed  sufficient  time  away  from  normal  duties to carry  out  their 

safety  or  welfare of those  they  represent 

into any  accident  or  dangerous  incident 

time and at  no  cost to themselves 

health and safety  functions 



However, the reality is that many of these rights are frequently ignored or denied. 

HSC  Discussion Document on Employee  Consultation and involvement- in health 
and safety at work 

ASLEF responded to the HSC Discussion Document on Employee Consultation and 
involvement in health and safety at work Health  and Safety Commission Discussion 
Document. 

The Health and Safety Commission (HSC) recently launched a discussion exercise into 
workers' participation in health and safety at work. The HSC want to ensure that workers 
have more influence over managerial decision making, particularly small and medium 
sized enterprises. As such,  the  document is extremely important for trade unions. It is 
likely to Impact on the  future of trade union Safety Representatives. 

Current Situation 

The TUC  and Trade Unions have  been gathering evidence for some time, which  shows 1 
that the most effectlve form of employee consultation is through trade union Safety 
Representatives. This evidence is supported by  independent academic research,  which 
shows that workplaces with trade  union safety representatives have significantly  lower 
accident rates than those without. 

More recent European law placed a duty on every employer to consult with his or her 
employees in relation to health and safety matters. The UK implemented this  law in the 
Health and Safety Consultation of Employees Regulations 1996. These Regulations apply 
to all workplaces where a union is not recognised and there are  no trade union Safety 
Representatives (SR). 

The Society believes that further measures should be introduced to promote greater 
workplace consultation and involvement in  the workplace 

Reasons  for  further  measures 

A major fear of the Society is that the government's efforts to be fair to business and 
enterprise threaten worker's health and safety, as  employers tend to take this  as a licence 
to continue kllling and maiming workers in pursuit of  bigger profits, economies or  targets. 

Despite the 1974 Health  and Safety at Work Act and all the recent European inspired 
Regulations, 4 million workers each year suffer some form of work related ill-health, up to 
3,000 are killed In incidents in connection with work and 20,000 die  from occupational 
diseases. Penalties for Health & Safety breaches - even if they kill or maim workers - are 
still derisory. The rate of workplace inspections carried out by HSE Inspectors is now so 
low that, on average, companies can expect a visit only  once in every  17 years. 

The present government has begun to reverse some of  the worst acts of the previous 18 
years. Funding for the Health and Safety Executive (HSE) has been improved. HSE 
Inspectors have been reminded of  the requirement to consult with safety representatives. 

The requirement for Inspectors to advise employers in advance  of the possibility of an 
Improvement Notice being served has been removed. The government has clearly stated 
that occupational safety and health is  a priority and that penalties for offenders should be 
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raised. New legislation  for  the  offence of Corporate  Killing is also being considered,  which 
the Society  fully  support. 

The  government  is  very  keen on partnership  between  trade  unions and employers.  The 
Society  believes  the  only  meaningful  partnership  that  can  deliver improved health  and 
safety:  a  partnership of equals. 

The government  should  assist  the  Society  and  the  Trade Union movement to enhance  and 
empower  the  trade  union  and  workers  side of the  partnership and it must  ensure 
employers  compliance  with  all  health  and  safety  law  through  rigorous  enforcement.  The 
government's  present  philosophy of partnership is the  existing  abusive  partnership  that 
kills,  maims and diseases  millions  annually. 

The cost of industrial  disease  and  serious  injuries  at  work is not only  borne  by the victims; 
their families  also  pay  a  terrible  price.  The  cost to the  nation and the economy,  just  in 
terms of welfare  benefits  and  the  burdens  placed on the  NHS,  runs to billions of pounds 
each year.  By comparison, the sums  awarded to victims  in  compensation  are  insignificant. 

( This Society  Supports the Hazards  Charter,  which  is  radical in the sense  that it points  out 
that at the  end  of the 20th Century  people  in  Britain  are still dying from causes  that  could 
be stopped  now  with  appropriate  political  will.  We  know the causes; we know  what to do. 

What  is  lacking is the resources  and  clear  political  will to take  action.  1999  was  the 25'h 
anniversary of the Health  and  Safety  at  Work  Act  and  the 21'' anniversary  of  the  Safety 
Representatives  and  Safety  Committees  Regulations. A great  deal has changed in the last - 
25 years  and  the  assumptions  underlying  the  Health & Safety  at  Work  Act no longer  hold 
true. 

._ 
-.  ... 

The  legislation  does not fit easily  with the enormous  changes in employment  patterns  that 
have  occurred  since  1974.  In  1999 we  have a  hugely increased number of workers in 
workplaces  not  represented  by  trade  unions,  mostly  small,  medium and even  micro  sized 
enterprises.  We  have  seen  an  explosion of the  "contract culture" - contracting out,  out- 
sourcing,  privatisation - an  increase  in  'self  employment', in homeworking, the 
casualisation of large  groups of peripheral  workers  through  agency  work  and  short  term, 

( temporary  contracts. 

The  Society  believes  that  this  process of privatisation and casualisation  has  been to the 
determent of safety,  especially in the  railway  industry.  We  now  have  a  situation  where 
Railtrack  are  using the armed  forces to teach  contractors  railway  discipline - discipline  that 
used to be  part of the overall  safety  culture of the industry but has been lost  as  a  result of 
prwatisation. 

Enhanced  role  of the Safety  Representative 

The Society  believes  that  the  role of the Safety  Representative should be  enhanced and 
the main  points are set out below: 

1. Effective  enforcement of current  legislation 

The Society  also  suggested to the  HSC  that  effective  enforcement of current  legislation 
would  improve health and safety  standards. A more  vigorous  approach  by the Health  and 
Safety  Executive to enforcing  consultation  rights  will  show  employers  that  involving  their 
workforce  is  not  only  effective  but  a  legal  requirement. 



We have found that even if an agreement is reached at the highest level, it can be difficult 
to implement due to “operational reasons” at  depot level. For example, “Driver shortages” 
can be used to cancel Depot level Health & Safety meetings at short notice, even  though 
they may be arranged a  year in advance. 

ASLEF welcomes the now  regular meetings with  the HMRI, both at National and Regional 
level. We will be using these meetings to keep  the HMRI informed of  the problems that our 
Members face. 

2. Power to issue  Provisional  Improvement  Notices  (PINS) 

Adopted from an Australian system, Safety Representatives can place an improvement 
notice on their employer if  they are ignoring health and safety hazards and members 
health and safety may be at  risk. 

The HSC are considering this, and would like to have pilot studies. This would involve 
training Safety Reps In  how to issue PINS. 

The TUC have set up a Working Party to examine how to introduce PINS, which the 
Society is involved in. The Working Party is producing guidance for SR’s on how and when ) 
to issue PINS, a draft PIN and is working with experienced TUC Tutors to produce a 
training course for SR’s. This would be used by  all TUC tutors, and would also form the 
basis of UnionAndustry  specific training. 

For any pilot study to work, it would need companies to work with the HSC (HMRI) and the 
Trade Unlons. 

ASLEF  suggests  that  a  pilot  study is set  up  within the railway  industry,  and RlAC 
have  asked  for  a  joint  trade  union  paper  on  this  subject. 

2. Greater  protection  against  victimisation 

All workers are protected by employment law against dismal  and  suffering detriment for 
raising health  and safety matters through employment tribunals. Safety Representatives 
have In rare circumstances been sacked for raising issues or for stopping jobs where  they 
believe there are serious dangers. Unfortunately even if they win the tribunal and financial 
compensation there is no automatic right to reinstatement. We will be pressing for stronger 
protection for safety representatives and an automatic right to reinstatement. 1 
3. Roving  Safety  Representatives 

This would mean that trade union appointed safety representatives who have been 
specially trained can visit any workplace of different employers where members of  their 
trade union work to represent them on health and safety matters. It would be an effective 
way of representing members who work for small and medium firms where  there are few 
union members or where the union is not recognised. This also allows the most effective 
employee led safety initiative - trade union Safety Representatives - to be available for 
small businesses to improve their health and safety standards. 

An evaluation of the roving safety representative’s scheme in Sweden found that it had 
been successful in reducing injury rates in the transport industry and bakeries. The 
evaluation found that the scheme had also been welcomed by employers in the  retail 
industry Many shop owners responded positively to roving safety representative’s 
interventions saying it was  good that somebody  who knew  the rules could advise them  on 
what to do. 

ASLEF  suggests  that  Roving  Safety  Reps be piloted  within  the  railway  industry. 



4. increased  training for  Health & Safety Representativeslrestoration of  funding 
for TUC training 

The Society  has  increasingly  found it difficult to obtain  the  training,  over and above  Stage 
I .  

Even  on  EWS,  where we have  negotiated  Stage 2, problems  exist  with  the  company  not 
understanding the legislation.  Just  because  a SR is  training on Stage 2 does  not  mean 
they  are  not  allowed to go  to  other,  specific,  training  courses. 

ASLEF  are  sending  a  Delegate  to  the  Hazards 2000 conference,  which  has  workshops  for 
SR training.  EWS  have  refused  release  both  with  and  without  pay. 

The  Society  does  not  want  to  take  companies to Employment Tribunals on this  issue,  and 
would  rather  come to an industry  wide  understanding on the need for  training  of SRs. 

Some  company's attitudes to SR training are that  they  want to grant  the  absolute  minimum 
they  believe  they can get away  with.  They  seem to appear to believe  that SR training is a 
luxury,  and  that  if it interferes  with  the  service,  then  they can deny SRs - it is  not - it is a 
right. 

< \ In a highly  regulated  industry,  with high risk,  Stage 1 training is just  not enough. 

Rama  -v-  SWT  found in favour  of a  Safety  Representative being given paid release  to 
attend  a  Stage 2 course. 

SRs should  have the right  to  Stage 1, Stage 2 and  other  relevant H&S courses,  especially 
when  railway  specific  legislation  is  introduced  or  amended. 

Another  example is the how  many SRs received  specific  training  when the Railway  (Safety 
Critical  Work)  Regulations  were  introduced? 

Conclusion 

As stated  above, the Society  is  willing to work in  partnership with employers, but this  has to 
be on the  basis of a  partnership  between  equals. 

ASLEF  and  the  Trade Union movement  have an essential  role to play in promoting  railway 

safety,  and we believe that the  measures  below will assist in achieving this goal: 

( 
Effective  enforcement  of  current  legislation 

Power to  issue  Provisional Improvement Notices (PINS) 

Greater protection  against  victimisation 

Roving Safety Representatives 

increased  training  for Health & Safety Representatives/restoration of funding 
for TUC training. 
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HOW DO  WE GAIN AND MAINTAIN A POSITIVE SAFETY 
CULTURE  AND HOW DO WE  MEASURE IT? . 

Part: 1 (Jon  Alien) 

DefininQ 'safetv culture' 

o How do  we define culture? - A nebulous  idea 

Culture is often defined as "the assumption that  within  any  socie&  there  are  common 
goals  and  values  which all members sharg (Dr.  Charles  Woolfson, July 2000). However, 
being a subjective concept 'culture'  can  have different meanings and interpretations to 
different people even if they belong to what is classified as an identifiable group. 

"Far  from  being  universallly  agreed  upon/  definitons of real& in modern  complex  society 
are  oRen a matter of fierce  controversyand  contest" (Dr.  Charles  Woolfson,  July 2000). 

o Limited consensus on what a safety culture is or  how it can be created 

Two definitions 

1. UK Advisory Committee on the Safety of Nuclear Installations (ACSNI Human Factors 
Study Group 1993 - Third Report: Organising for Safety) 

" The  product of individual  and  group  values/  attitudes,  perceptions,  competencies,  and 
patterns of behaviour that determine  the  commitment  to,  and  the  style  and  proficiency 06 
an  organisation 3 health  and  safety  managemenf' 

2. Health & Safetv Executive (Successful Health and Safety Management 1997) 

( " The  creaton of a positve safety culture  which  secures  involvement  and  patticipaton at 
all levelf 

o Therefore any genuine workplace  'culture' cannot be imposed 

o An effective, inclusive culture must be generated by the workforce in conjunction with 
visible senior management commitment 

o Front-line, supervisory and middle management employees possess the unique 
knowledge that a company needs to truly understand the strengths and weaknesses of 
its operating procedures and systems i.e. 'bottom-up' safety auditing - what academics 
term  the 'hidden transcript' (Dr.  Charles  Woolfson,  July 2000) 

o A safety  culture  can  only  be  created  within,  and  operated  by,  an 
organisation that creates the conditions  for  genuine  employee  influence  in 
the decision making processes that affect health  and safety matters 



o Consequently,  a safety culture will flourish best in a structure  that is unified, does not 
exhibit adversarial  relationships and exists within a stable and predictable environment 
of a safety partnership involving all stakeholders 

Source: Dr.  Charles  Woolfson,  July 2000 

Safetv Culture Criteria & Measurement 

An organisation can  be  ‘measured’ against the following conditions 

1. Employee involvement a t  all levels (including via their representatives) in  the design 
and delivery of safety systems and procedures 

2. A mechanism for confidential reporting and  candid  feedback 

3. Shared & understood safety values & objectives 

4. Safety  objectives/procedures aligned to corporate incentives and strategy a t  the 
personal and strategic level i.e. KPIs, Job  Descriptions, team plans, departmental plans 
and business plan 

5. Visible safety commitment from the CEO and  senior management 

Part: 2 (Richard  Rosser) 

A Safety Culture within  the UK railwav context 

The creation of separate Train Operating Companies, Infrastructure Maintenance 
Companies,  Design  and  Signaling  Companies  and Rolling Stock Manufacturers and Leasing 
Companies  and an infrastructure controller has generated: 1 
1. New commercial,  legal  and regulatory disciplines 

2. Fragmented responsibilities and new  organisational arrangements with inconsistent 
messages about safety priorities 

3. Companies that now have  sharper conflicting commercial and operational interests and 
fewer incentives to co-operate together voluntary 

4. Increasing reliance on sub-contractors, particularly for maintenance 

5. Contractual relationships rather than a command structure - if it is not written down it 
may not be done 

C] Does this make the task of achieving a coherent safety culture more difficult? 
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o The DuPont Safety  Resources report ("Safety Management in the Railway  Group" - 
January 2000) commissioned by Railtrack's S & S D found  that: 

1. 'There is no clear identification of safety  leadership in the U.K. rail  industry" (page 8) 

2. "We found  the general standard of workplace management to be low. Management at 
each level is  not held accountable for safety behaviour of its people." 

3. "The pre-eminent culture  within  the rail industry in  the U.K. is one of focus on train 
performance in terms of delay.  From  our observations and  interviews it became  clear 
to DuPont that safety  is  sometimes  subjugated to performance. The dominant figure 
of  the Rail  Regulator frequently reinforces the drive  for  train performance 
improvement. The  leadership within Railtrack and the  train  operating companies  does 
not at times achieve the correct balance on the ground between safety and train 
performance. There is little visibility of senior managers demonstrating the message 
that safety is a pre-requisite for  train performance." 

( 
Necessarv Initiatives 

1. To mitigate the consequences of a fragmented railway, improved  industly  inter- 
company and intra-company structures are needed that allow the genuine participation 
of the workforce and the trade unions that represent them  in all health  and safety 
matters 

2. This will have two positive effects; 

R One, it will encourage better communication and exploration of shared problems and 
adoption of common  solutions. 

Two, it will help utilise the vital and unique knowledge that front-line, supervisory  and 
middle management employees possess. 

' "The knowledge gained from  front-line employees [is] invaluable" (DuPont,  p. 9) 

3. A matter  of concern is that some operators frequently  fail to consult safety 
representatives on the preparation of their Railway Safety Case (or revision of their 
safety case) as required by law. Often all that happens is that representatives on  the 
Company  Safety Committee are told when the safety case has been submitted or 
accepted, and sometimes given a copy upon request. This is  at best retrospective and 
does not  fulfil the legal obligation  to consult prior to this process on the content of a 
safety case. 

4. The effective operation of safety committees requires the following  criteria to be met: 

(i) Adequate numbers of safety reps/committees 

(ii) Training received  by safety reps, including risk assessment  techniques, to allow 
them  to assess work environments and  risks  accurately 
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(lii) 

(vil) 

Sufficient number and regularity of safety committee meetings which actually take 
place, together with  the quality of  the agenda in terms of  the substantive matters 
discussed and whether there IS a robust mechanism for monitoring and 
implementing agreed measures 

Prompt circulation of minutes to all committee members which are then freely 
available to all affected staff,  rather than  just safety committee members 

Provision of adequate facilities for safety reps  and sufficient  time for them  to 
discharge their health and safety  duties, including liaison with their constituents 
and trade union contacts 

Commitment of companies to safety committees and safety reps both  in  terms of 
the levels of management involved and how the  work and role of safety 
committees are incorporated into corporate objectives, and 

Confidential reporting on safety  concerns in operation and regular health and safety ) 
surveys.  Such reporting mechanisms and safety  surveys should be undertaken in 
partnership with safety committees/unions and need to be independently 
conducted  and reported on with confidentiality being maintained. 

5. The unions also need to be  self-critical and provide, where possible the resources to 
enable their officers and their members to utilise the wide consultative opportunities 
that  the unions  seek 

Conclusion 

Though defining, creating and  measuring  a  ‘safety  culture’ may be difficult, without 
creating the conditions at all levels of an organisation for genuine employee participation 
and representation it will be  impossible. 
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How do  we Gain and Maintain a Positive Safety Culture 
and how do we Measure it? 

by Tony  Blyth 
Deputy  Director,  Safety 

Eurotunnel 
November 2000 

Much has  been wntten recently as to the impact that a  positlve  culture  can have on the 
safety performance of an organisation. It seems clear that benefits arise not only In 
terms of safety but also on other aspects of organisatlonal performance.  This paper 
offers an overvlew  of  some of Eurotunnel’s experiences In developing safety culture 
and of the benefits that the process has brought to the busmess. 

Discussion 

Safety culture  cannot exist as  a  separate  entity withm an  organisation, Indeed i t  must 
exist as an ~ntegral part of the business along wlth other Important aspects.  One of the 
most Important conslderatlons therefore IS how to Introduce hlgher  standards of safety 
Into an organlsaoon  and how  to develop  a posltlve safety culture 

Generally speaking, In many businesses there are three major management 
conslderatlons Qual~ty, Productlvlty and Costs. However world  class  organlsatlons 
~nclude a fourth consideratlon,  safety, and ensure that equal Importance IS glven to  all 
four elements (Figure 1). 

Figure 1 
Managing Safety as a Key Element 

of a Successful Business 

In such a  system, management ensures that the Importance of any one  element IS not 
permltted to become out of balance wlth the others slnce thls can have a negatlve impact 
on the overall performance of a buslness The term safe0 used In this context implies 



Safety, Health, and Envlronment and IS coupled wlth awareness of the need to malntaln 
morale and to gam the support of every employee In the organlsatlon. Introducing this 
concept is an essential bulldmg block of culture. 

In deallng wlth cultural Issues, I t  IS useful to  have an appreciation of what IS meant by 
the term culture. There are many ways to explam culture but my two favountes are 

People's behaviour zs CI ~nnnifestution of tl~ezr values,  beliefs nnd the qualzty of thew 
tltrnkrng 

or very slmply 

If one accepts such statements, I t  IS clearly Important to any attempt to change  a  culture 
that efforts  are made to Influence the elements of our dally ntuals that Impact upon the 
way In whtch a group of people behave. I would argue strongly that lnfluenclng the 
way people behave by seekmg to ellminate behavloural In-dlsclplme, IS a key strategic 
objective In any attempt to change culture. By  way of example,  one has only to 
conslder the way I n  which 'drmk dnve' leglslatlon has Influenced the behavlour of most 
drivers towards alcohol consumptlon to understand that human behaviour can be 
altered. Thls idea can be further developed I f  we accept that  in safety: 

acczdents and irzciderlts are cnused either by people doing something they should 
not do, or not doing sornethzng they should have done. 

or, alternatlvely 

As wlth any change process. the partlcipatlon and support of management at the hlghest 
level I S  cruclal to the success of the programme Thls IS a partlcularly slgnlflcant issue 
slnce culture evolves from  the vlslble values of management In order to change a 
safety culture therefore, the values, bellefs and thought processes of senlor management 
wlll need to be ahgned towards a  group of carefully establlshed safety  pnnclples. 
Foremost amongst these princlples 1s the concept that the vlslble commitment of 
management is essential to gaining  and mamtaining a good safety culture  (Flgure 2). 
Indeed without thls element, all  other lnltlatives and actlvltles are likely to fail. 
I strongly believe that  this process IS the starting point  for  change  and the engine  for 
sustainlng the change programme. Also, this stage IS an essential precursor to 
modlfymg the behavlour of the entlre organlsatlon I n  terms of thelr habits  and work 
ntuals whlch will result I n  them becomlng proactive In preventmg accldents and 
~ncldents. 



Figure 2 

Gaining and Maintaining  a  Positive  Safety Culture 

As a result, Eurotunnel  undertook  imtlatlves to achleve a “step change” in managmg 
safety and contacted DuPont, a proven expert In this fjeld. The audit by DuPont 
confirmed the excellence of the equipment and systems and confirmed our belief that 
there were weaknesses  in the People segment and, in their opinion, this eroded the 
reliablltty of the System segment. As a result, a programme of continuous improvement 
was initiated and I set  out the most significant of these  below. 



Management  Training 

One of  the  key recommendatlons a r ~ s ~ n g  out of  the  audlt  was  to carry out  management 
tralnlng In safety  Early In 1998, Eurotunnel launched a ser1e.s of tralnlng semlnars for 
the ent~re senlor and mlddle management team In whlch  the pnnclples of change and the 
Importance of lncludlng safety ~n the dally busmess schedule of all managers was 
explained and debated. A senlor executlve dlrector champloned each semmar Thls 
process was later extended to supervlsory level. These  programmes were  very 
successful and we are about to develop a  second phase of  the management programme 
to aid progress towards  our long-term safety performance objectives. A key concept  of 
the tralnmg was that the vast majonty of accidents and incidents (more than 95%) are 
caused by the unsafe acts of people. To reduce the number of unsafe acts, it is 
necessary to posltlvely Influence the behavlour of people. Extracts taken from the 
management-training programme have been incorporated Into our Induction programme 
for all staff and contractors. 

Safety  Committee  Structure 

Cultural change requires the support of a hlgh quallty safety management system. We 
therefore revlewed our  system of safety management and declded that, In addltlon to the 
comm~ttee structure ~n place at that tlme. new committees would be necessary to glve 
tocus to certaln elements at our programme. A ’Central Safety Commlttee’ was 
establlshed,  chalred by the Group Manag~ng Dlrector, to provlde strategic focus and 
leadership to  the way we manage safety. A ‘People Safety Commlttee’ was establlshed 
to provlde focus for the measures we Implemented to mfluence human behaviour both 
of our staff  and of our  contractors. The exlstlng commlttee, whlch dealt wlth the safety 
of commerclal operat~ons, was re-focused onto what we have termed ‘System Safety 
Commlttee’, g ~ v ~ n g  guldance to management on systems pol~cy  and audlt. T h ~ s  re- 
organlsatlon of the commlttee structure has enabled us to make steady Improvements to 
overall performance whllst provldlng mformatlon from  whlch longer term strategic 
objectives could be dev~sed. 

Golden Safety  Rules 

We then establlshed a set of ‘Golden Safety Rules’ These rules represent universal 
values, whlch  we conslder essential to promoting a good safety culture. They are: 

If  you are not tralned or not sure, don’t do I t  

Report ALL accldents and ~nc~dents. 
Respect ALL slgnals and speed Ilmlts. 

Protect your workslte 
Keep your workplace clean and t~dy  
Beware of movlng vehxles and tram. 
Wear your  personal protectlve equlpment 
Don’t cut comers - always follow procedures. 



These rules were wldely communmted to all employees,  contractors  and vlsttors. Each 
divls~on was  then invlted to add a few extra rules specific to then- actlvitles and for 
apphcatlon In their work areas. The promotion and Implementation of these rules 
throughout the company  has helped to establlsh some  simple  behavioural  standards, 
which can be developed ~n the future. 

Safety  Walkabouts 

The  next element of our  programme was to introduce regular vlsits by management to 
each workplace wlth the speclflc objective of engagmg people I n  conversatlon about 
safety ISSLI~S and seeklng vlews on areas for Improvement These so-called safety 
‘walkabouts’ form a n  Important element of our management’s vlslble commitment to 
our  pnnclples and are now used by managers at all levels as a part of thelr dally routme. 
Safety walkabouts also provlde managers wlth first hand data on the degree  of 
compllance wlth overall values and the opportunlty to observe  workmg  condltlons  and 
practices first hand. The value to cultural development of a vlsit to an area of our 
operatton by a senior dlrector focused solely on safety issues has been Incalculable. 

Setting  Performance  Objectives 

Each year we establish performance objectives for  safety, health and the environment. 
This process provldes a framework  for sustamng  our safety  culture  through  continuous 
Improvement. Recently, we devised a programme of performance  improvements to 
cover the next three years that we are able to do as a result of the  understanding of our 
processes through monitoring developed over the past three years. 

Sanctions 

In  order Io ensure unilorm treatment for breaches of our satety rules and  pnnclples, we 
have Improved our condltlons of employment to clarlfy the levels of sanction available 
to management. 

Measuring Safety Culture 

There are many vlews on the subject of measuring safety culture.  We do not have 
speclflc measurement tools to measure culture, however, our system  of  monitonng 
tracks performance agamst targets and, by measuring overall performance, Includes to 
some  degree an element of cultural development. 

Our system of monitoring currently  covers three areas: 

People  Safety 

Lost Tlme Accldent Frequency & Severity  Rates 
Staff Surveys which include cultural Issues 
Safe Worklng Index 



System Safety 

Collective (or Socletal) rlsk exposure 
Indlvldual  rlsk  exposure 

Overall Safety Index 

We are currently developing an overall  safety index In whlch  we seek to 
compare  predicted  performance with actual  performance. 

Thls group of performance  measurements IS also an Important part of our overall 
package of monitoring actlvltles In support of our Safety  Case. 

Other Benefits 

Any programme ot continuous development IS llkely to have ’spln-offs’ whlch accrue to 
the buslness. In thls reyard,  Eurotunnel’s  safety proyl-amme IS certainly no exceptlon 
First and  foremost. we have learned how  to make the best use of external  expert advlce 
and to inculcate this advlce Into our systems. We have also learned an enormous 
amount  about our ablllty to adapt to change and to  bnng  about  change through 
‘leadershlp by example’. I suggest that any manager  who develops the  skills needed  to 
create  a  posltlve  safety  culture w~l l  be able to transpose  those same  skills effectively 
Into other  areas of the buslness. We have  developed  prevlously  untapped  skills In 
settmg  performance  Improvement objectives dnven by senlor management and 
requinng the active  partlcipation of practlcally  every  level wlthin the  company and of 
our contractors. 

In summary, gaming a positive safety culture IS a practlcal ObJeCtlVe for any 
orgamsabon and Its effects will be felt by many other parts of the buslness. 
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Building  up  safety  climate  as  administrative  staff  on-  site 

by Susumu Chigira,  East  Japan  Railway Workers’ Union  (JREU) 

1. Introduction 

I am the chief of the administrative staff section of  JREU.  Members of the  section  are 

administrative and supervisory staff at work sites, who work directly  under local managers. Our 

main jobs  are  general administration, education and direction for  employees  at working places. 

Although we are supervisory staff, we are not  part  of management. We are colleagues of the 

people in the  same administrative positions at work  sites,  organizing  ourselves  into  the 

administrative staff section, a horizontal organization of the JREU machinery. 

Because of the  nature  of our job we cannot avoid the  issue of safety at working places. It is our 

crucial task to improve safety on sites because we work for a safety-critical  industry. It is 

important to learn lessons by investigating radway accidents that have  occurred, in order  to 

prevent new accidents. We can take countermeasures to prevent slmllar  accidents from 

happening when we analyze  causes of accidents and grasp  factors behind them. We  at  JREU 

named this stance as “determining cause rather than pursuing responsibility or blaming 

~ndividual(s) ”, and discussed It as a common ground  with management at  JR East  to tackle 

accidents. We did not confine this stance only in our arena, but proposed it to  the International 

Railway Safety  Conference in Tokyo in 1990. The conference  recognized the  sprit  as a global 

one. I think we  must prize the stance and continue  to hold it. 

However, when I see situations in workplaces I wonder whether we have  firmly  established it and 

respect it as the  corporate culture now. Blaming individual responsibilities  for  accidents  does  not 

decrease accidents. Taking workable preventive measures learned from  analyzing true causes of 

I 



accidents is the only way to decrease the number of accidents. Do we really apply this  rule in 

practice?  I  as an administrative staff member  am very skeptical  about It. 

Doesn’t management  face accidents in an inhumane way by thinking that accidents could be 

prevented by scaring workers with punishments? If it is, could  people frankly tell the truth and 

the  facts of accidents under such a  situation?  I rather doubt it 

We were non-unlon members thirteen years  ago because of  a work rule In the Japanese National 

Rallways perrod We have joined the union, JREU, after the privatization of JNR in 1987. 

However, I must admit that there are  some fellow members at  workplaces who still  feel and 

remain distant from us because they think  we are part of management,  and that we  control 

employees or unlon members with management’s way  of thinking. On the  other hand, there  are 

quite  a  number of our section members  who  stick to the  management  style of thinking. Some 

management  also  regards us as part of it. I would like to examine  what  we in administrative 

positions should do to enhance the safety  climate at working places in such  a  situation. 

2. A case  study - signal  passed  at  danger 

In order to explore thls issue, I would like to take an example, --an accident of a  signal passed at 

danger, of which admlnlstrative staff helped to determine causes and succeeded in  tracing down 

the real cause. 

On that  day of the  accident, the driver  was  ready in the driving  cab of his train at  the  depot  and 

was  waiting  for  the  shunting signal to clear.  Then he saw  the  shunting signal turned to the 

proceed indication earlier than he had expected. Although wondering  that “this is a  little earlier”, 

he started  operatmg  the train. Immediately afterwards when he drove his train into the open area 
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of the depot building, blinding sunlight caught his eyes He adjusted his eyes at once and stared 

at the shunting slgnal again.  Surprwngly the signal was indicating stop. He urgently tried to  stop 

the train The train overran three meters past the shunting signal at danger  The driver thought 

that this happened because a signalman at the station had urgently wanted to  stop  the train for 

some reason or other. 

As this was a Signal  Passed at Danger case, an in-house hearing of  this  accident  was held with 

attendance of the driver  and supervisors next day. The driver reiterated that  the signal was 

“proceed” at first and changed afterwards. Since the  supervisory  and  administrative staff of his 

depot  also could not deny the possibility of a signalman’s mistake, they decided  to hold an on-site 

investigation 

As a result of the on-site investigation, however, it was confirmed  that there was no signal 

mistake on the station staff side. Many came to think  that  the  driver  had  failed to recognize the 

stopping signal. 

The local manager at  the  driver’s depot held the hearing a second time. The manager told the 

driver that there had been no wrong operation by the station staff. He said to  the driver, “Did you 

really see the proceed signal?” Others also  joined and said “ There  have  been many cases of 

failing to read a signal correctly” “As men are not machines, we could  misunderstand or wrongly 

recognize things.” “As the situation suggests, you failed  to read the signal in this  case, didn’t 

you?” As many said so, the driver almost lost  his confidence  about  the  signal  But he recovered 

soon and maintained his claim that It  had been a proceed signal. 

By that time management thought that the cause of  the accident was nothing but driver’s failure, 

considerlng the situation and investigation Some management even  said  that  the  driver was 
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unqualified as a  driver because he insisted he had  seen the  correct  signal  although It was not 

compatible with the facts 

Some  administrative staff of the depot, however. could not judge the case so easily.  The hearing 

was held again. The  administrative staff did not believe that he was lymg because of such factors 

as the  drlver’s maintenance of the argument, honest expression which showed  eagerness  for 

Investigation of the  causes, and especially when  they heard his whisper to hlmself, “What was it, 

then?” Although the previous on-site Investigation did not  suggest any possibility of irregular 

reflection of light on the  signal,  they  decided to carry out  one  more on-site  investigation. The 

administrative staff as well as  the  driver could not feel it was  proper  to  fintsh  the  case. 

Shunting  Signal  System 

Stopping s~gnal (thls IS the usual position for the  signal) 

The bottom right light IS on 

The bottom left light IS  always on 

Proceed signal 

The upper light is on and 

the bottom right light  goes off. 

It was a clear day next day,  as  on  the day of the accident. The time of the investigation was also 

approxlmately the same A member of the administrative staff  and  a  driver  tried one way or 

another to see the signal from the  driver’s cab. Suddenly thls  driver w e d  out, “Look, all three 

lights ofthe shunting signal were on’” When the admmistrative  staff saw the  slgnal, the three 

lights  were surely on. As you can  see in the attached Illustration, the three lights should not be  on 
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at one time. In either  case,  proceed or stop, only two  lights of the  three  are on with different 

pairs. The two men got off the train and hurried to the  signal to have a closer  look.  But  they  only 

found that  two lights were  correctly on, displaying a stopping  signal. As they  puzzled what they 

had seen from the driver’s cab,  they examined the signal  closely. Then they discovered that there 

was a small checking hole in the back of the signal and the sunlight went directly through from 

the upper  light, whlch creates an effect as if the upper light I S  on. The driver in question 

apparently had  seen this light and started the train. They at last found that this was the  case. 

Of course there should be no three-light-on. Therefore,  the  driver  should  have  confirmed whether 

the bottom  nght light was off before starting the train, even though he thought  he  saw  the upper 

one was on. In this way, we  could  say that the  driver  failed to respond to the  signal  correctly, 

which is the way the  driver  himself now reflects upon it. However, it is psychologically natural 

that the  driver was concentrating on the upper light of the  signal as he  was  waiting for it to be on. 

Thus,  we found the mechanism  why  the  driver had seen an illusionary  proceed  signal. 

3. Lessons  from  the  Case -- to  Build  Safety  Culture 

Some might think that this wits a very unusual case. However,  accidents do happen under 

exceptional  circumstances. We should learn from them  universally. 

One of the lessons we  could  learn from is  the  importance of telling the truth, which triggered the 

start of looking into causes. The driver maintained his argument  that it had been a proceed  signal, 

and was very sincere to tell the  truth although his confidence had been shaken  once.  This 

sincerity led and encouraged  the administratlve staff to the  path of seeking  the truth. If 
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adm~nistrat~ve staff  had regarded what he sald as a lie, or if he had hidden the truth, or if they  had 

not tried and could not reach the fact, similar kmd of accident would have repeatedly happened. 

Then safety that IS critical in our railway industry would be sadly detenorated. 

The second Important lesson is that it resulted in fostering mutual confidence between 

administrative staff and their subordinates, because the administrative staff  wanted  and tried to 

respond to the driver’s  desire for the truth. Actually the  driver said to the  administrative staff, 

“You have belleved me and succeeded to determine it thls far. I really appreciate it.” By 

bellevlng his words, we could not only get to the bottom of this accident, but also make the safety 

culture take root i n  our working places, and shorten the distance within fellow  members In our 

unlon. Whxh also  shows that telling the truth is very important not only for analysis of accrdents 

but also for  a frank atmosphere at workplaces 

A working place where workers  can talk frankly what they think is the source  of company 

vitalization Naturally it is the most substantial factor  during the process of accident 

investigation. 

We can take existence of mutual trust as a barometer to judge  a workplace’s health. 

A  company inevitably uses logic In its management of employees. Then why do they not manage 

our working places with trust? When company does not have a humane stance or respect human 

dignity. it is unattractive to workers and workers do not feel motivated. Only defiance would 

spread In such a  company 

We who work as administrative staff on site should not forget to endeavor to build such trust. If 

there are any members of management who  try  to control WOrkpkesJUSt wlth order5 givmg the 

company’s wdy of thinkmg, our section is determined to challenge this 
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The third point I would like to make is the problem that  some  management  intended to . 

disqualify  the driver. They said that the driver was unqualified for  the job because  he adamantly 

denied overlooking the stopping signal in the process of investigating causes.  Such a judgement 

by management I S  a departure from the position that our union and management  agreed to face 

accldents--“swttch from pursuit of responsiblhty to  determine  cause”.  Management should take 

this as a serious lesson. 

If we press workers hard to question the responsibility for  accidents  and  incite their fear of telling 

the truth, we cannot get to the bottom. We can easily assume  that  such a way is a silly 

countermeasure for preventing accidents. Blaming individuals and punishment as its result only 

scares  employees.  It  cannot  let safety take root into  our  working places. 

Telling the truth and hiding facts  are opposites, but both exist in real life. Management who 

could ignore  the  fact that workers may hesitate to tell the  truth  outright  should  not participate in 

discussions  for safety. 

4. Conclusion 

Intimidation and giving  orders cannot foster safety climate at the  workplace, nor workers’ 

voluntary efforts for safety. Therefore management should  recognize  that  ordering 

administrative staff to  take intimidating measures or cause  fright  cannot  build a willingness for a 

safety  atmosphere at the floor. They should never consider  strengthening such measures. 

Furthermore, they should  not  have a low evaluation of people who do not take  such measures. 

As I described. mutual trust is the premise of constructing a safety culture. I suppose it is obvious 

that labour and management could overcome any confrontation when they have mutual trust 

We  have to root our stance “determination of cause rather than pursuit of responsibility”  deep 

into our workplaces as corporate culture. This should be our perspectives to tackle the safety 

Issue. 
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The Situation 

The safety  “bar” is being ri Trusted T~ M~~~ itates. Despite an impressive 
record of improvement reduci es over  the past 25 years, the 
industry faces  an increasingly u ept rail accidents. The press, 
safety regulators, employees,  customers, tne cltlzens ot communities we serve,  and our 
management  teams,  have notched up safety expectations to higher levels than ever before. 



CSX TRANSORTATION:  IABOR and MNAGEMENT 
TOGETHER  IN  SAFETY 

by James T. Schultz 
2000 International Railway Safety Conference 

CSXT safety improved dramatically in the late 1980’s - mid 1990’s. Collisions and 
Injuries reduced almost 70 percent between I985 and  1995. However, CSXT has been on a 
safety  plateau  since  then, and the rate of continuing safety improvements has  stagnated. The 
“low hanging fruit” and  easy fixes  are  gone and improvements are  slow in coming. Today, 
our challenges are different than  before. with new technologies,  increasing  numbers of new 
employees in skilled craft positions, and  managers  struggling with what  their  role should be 
in a 21” Century world  no longer open to  a traditional “command  and control” management 
style. It is obvious that  we need to do something different if  we are going to  improve. 

To change the trend, reduce  risks  and  associated  costs, and make a breakthrough t o  the 
next level in safety, we recognized that management driven safety  programs, characteristic 
of CSXT in the 199Os, alone wouldn’t foster the kind of break-through change  we need to 
maximize safety. The missing  element  was the full support and ownershlp of safety by 
CSXT’s rail labor unions and  employees at all levels. If we ever want to achieve our goal of 
zero safety  incidents and injuries, we need labor unions and CSXT management worklng 
together in a true safety  partnership. That means every employee and  every  manager must 
be a champion for safe behaviors, and  each  mush  share a sense of ownership for personal 
and co-worker safety. 
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CSX TRANSORTATION: LABOR and MANAGEMENT 
TOGETHER IN SAFETY 

by James T. Schuln 
2000 International Ra~lway Safety Conference 

How Do We Make It Happen.A  Need  for  Change 

Given the adversarial atmosphere that existed in  the US rail  industry between labor and 
management over the past 100 years,  changing the relationship is a major undertaking. It 
requires a whole new  paradigm  all  around, where command  and control are replaced by 
trust and teamwork. Where managers  relinquish  some of  their control, but  not  their 
leadership. Where employees are empowered and trusted t o  do  the  right thing when  faced 
with a challenge. It its simplest terms, it 
is building a relationship based culture where the intellectual capital and loyalty of the 
workforce is leveraged to  improve safety,  service,  and the bottom line. In late 1998, CSXT 
started that journey. W e  call it our “Social Cornoact.” 

CSXT’s roots go  back 173 years.  Founded in 1827, our predecessor Baltimore and 
Ohio Railroad was the first common carrier railroad in  the nation. Virtually since those very 
early days when America’s f irst railroads were built, tension and mistrust have characterized 
labor-management relations in the industry. It isn’t an  easy road when you try to take a 
company rooted  in  the early 19’” Century into  the 21“ Century as a high performing, new 
age organization. But it is a road we have to take given new safety  and competitive 
pressures--that “bar” that keeps going up. 

CSXT’s Social  Compact With Employees 

What It Is, What It Means 

The Social Compact with employees is a partnership between labor and 
management. It erases the us-versus-them attitude  that characterized railroad 
laborlmanagement relations in the past and replaces it  with a corporate  culture  of teamwork 
and trust.  The Social Compact encourages  open communication and  values the 
contributions of all employees. Most  of all, it recognizes that  labor and  management must 
work together to  create a safer, more customer-focused  company that can continue to 
grow and provide rewarding jobs for i t s  employees. 
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How The  Social Compact Works 

The Soclal Compact is a philosophy of  how labor and  management interact  at  the 
grassroots level. It is not an organizational  bureaucracy in Jacksonville, but it does have the 
support  of the company’s  senior  leadership.  Here’s how it works: 

I. A corporate-level Culture  Action Team that includes labor and management meets 
regularly to discuss  ways that the Social Compact can  be promoted and become 
stronger. 

2. The culture team creates and protects an environment that allows managers  and 
contract employees at  the local  level to work together toward common goals. 

3. Local laborhanagement cooperation results in initiatives that create a safer workplace 
and a more efficient railroad. 

What The  Social Compact Does 

rn Promotes safety. Through the Social  Compact, craft employees have  taken ownership 
of safety  programs. All of  our labor unions own  their safety programs. I t  is a 
developmental  process, and individual  accountability is the  cornerstone. It gets to the 
behavioral  aspect of safety,  focusing  less on “conditions” and more on at-risk behaviors 
and  bad  habits. 

rn improves  service to customers. Employees who  provide  the service participate in 
discussions  and  decisions  about how service to customers  can  be improved. 

Increases  productivity. The  people who  do the work are asked for their  input about 
how the work can  be  done more efficiently, with less wasted effort. 

rn Enhances quali ty of life. Worldrest initiatives,  scheduled trains and other initiatives 
create a more enjoyable work environment for employees and allow more quality time 
with families. 
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What The Social Compact  Replaces 

Inflexible  decision making. Labor and  management listen to each other’s concerns 
and problems, and they work together to  find solutions. 

Finger pointing and accusations.  When  the team fails, everybody fails.  Energy that 
once went  into assigning  blame now goes into solving problems. 

Harsh discipline and punishment. Rules infractions are serious concerns, but a 
response that  corrects dangerous  behavior is far more effective than harsh punishment 
that creates lasting  animosity and discourages improvement. 

Culture Change 101: A Case Study 

A look at CSXT’s Central Region where employees at all levels have  embraced  the 
culture change and are making i t  work for themselves  and  their  customers 

The Central Region is one of CSXT’s five operating regions. Headquartered in 
Huntington, West Virginia, it extends into Ohio, Pennsylvania, Maryland,  Virginia, Kentucky, 
and  Tennessee. It is at the  core of the CSXT network, and includes the vast majority  of 
CSXT served  coal  fields. 

When  the Social Compact became  CSXT’s guiding philosophy in 1998, employees on the 
Central Region  quickly  recognized aspects of  the concept.  That’s  because they already  had 
begun implementing many of the principles that comprise the Compact. The  Central Region 
was among the first on  the railroad to embrace the philosophy that open communication 
between labor and  management is the key to  success in everything from safety to service. 
The leadership set the  tone for the region through an on-going  series of ‘‘Let’s Talk” 
meetings that  took place regularly at virtually every location  where employees report  to 
work,  on all shifts. 
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Face-to-face dialogue 

A core activity of the culture change that has taken  place in the  Central Region is 
frequent communlcation between managers, the local union chairmen and  safety 
commlttees. Working as teams,  they identify ways to improve safety, cost efficiency  and 
service. 

The initiatives vary from location to location because  each location is unique. Who 
knows better  how to do  the work than the people who do the  work? Strong managers  are 
important because they encourage teamwork and  help  keep people focused on  the big 
picture, but the best ideas for Improving  day-to-day operations come from the employees 
who  do the work. Laborlmanagement  discussions have produced many improvements in the 
region. 

New  hire  mentoring 

A new-hire mentoring program that started several  years  ago is one success story. The 
program for train and engine  employees  gives new hires an opportunity to  go to mentors in 
their  craft to ask questions that they might not feel comfortable asking  managers. 

In addition, new employees are given additional on-the-job training to  supplement what 
they receive in their normal trainlng programs. 

The mentorlng program, suggested and run by unlon employees, has worked so well that 
the region has begun a mentoring program for new managers by senior union employees to 
help them acclimate to  their jobs more effectively. The region also has  used its 
labor/management  dialogue to  identify opportunities to provide a better quallty of life for 
employees. 

Workhest  initiatives 

A t  Shelby, Kentucky, road switcher crews serving the area  mines  have a scheduled  five- 
days-on/two-days-off work week, so they know well in advance when they will have  days off. 
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rest  initiative has reduced overtime costs and improved service to the mines.  Service has 
been so reliable that the mines  have  adjusted production to match the crews’ work 
schedules. 

In addition to  allowing employees to be more rested and  plan  family  activities, the work- 

A similar work-rest initiative is now underway for crews running  between Russell, 
Kentucky and  Columbus, Ohio. In  that initiative, crews are working eight days  and taking off 
three. 

And  the region’s quality-of-life considerations don’t apply to contract employees  only. 
An inltiative begun on  the  Central Region  and now being rolled  out system wide encourages 
managers to take two days off per week. I t  makes their jobs less stressful  and  makes them 
more effective when they’re working. 

Discipline policy working 

Also not to be overlooked has  been the importance of the railroad’s Individual 
Development and  Personal Accountability Policy, which has worked  in conjunction with all 
of  the  other  Central Region initiatives to create a highly visible and much-appreciated change 
in  the  Iaborhanagement relationship. 

Says one local union official: “We’re proving that you can  have a strong  union and work 
with  strong management to produce a strong product” 

Safety Results 

Obviously, the ultimate measure of success is in  the results. In this area, the  Central 
Region  comes out on top. The region swept internal  CSXT safety  awards in all categories: 
Lowest injury frequency, lowest train accident  frequency,  and best managed train accident 
prevention program. The Central Region  team is proving that collaborative, trust based 
teamwork, is the way to win in safety and  service. It serves as the  model for the  entire 
CSXT system. 
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Other Social Compact  Successes 

Highlights From The Past Two Years 

The cornerstone for CSXT’s culture change  was  laid in July 1998, when labor and 
management approved a new non-punitive discipline  policy, setting a new course for the 
rail industry. 

The CSXT Culture  Action Team  has become the social  conscience of the railroad, 
providing guidance and oversight for the  culture training process. The team  addresses 
issues  such as safety,  customer  service, payroll and work/rest. 

A complete restructuring of the railroad’s  safety department in I999 created  five 
regional director positions to  extend the safety  and culture change  process Into  the field. 

The confidence and trust established through  the Social Compact was a major positive 
force during the  Conrail integration in 1999. Labor and management worked together 
during the integration to solve problems in key areas such as taxi scheduling for crews, 
customer service, payroll, crew avadability and train operations. 

Contlnulng a process that began with  the Conrail integration, labor and  management 
maintain  close communication through biweekly conference  calls that encourage  honest, 
open  discussion  and problem solving. 

Union-represented craft employees all across the railroad have demonstrated 
overwhelming support for the process of culture change. 

Worldrest programs in Ohio, Virginia, North Carolina, Kentucky and Wes t  Virginia 
allow crews to forecast days off months in advance, which improves quality of life as well 
as safety,  because crews are better  rested when the come to work. 

The SENSE Program,  developed and run by the  Brotherhood of Locomotive Engineers, 
continues to prove its worth by reducing engineer  injuries. 

The United Transportation Union’s  Safety Model Program provides for union 
management of safety  processes  and  has the  total support of railroad management. 
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m Ideas proposed by union-represented employees on  the Florida Business Unit helped 
improve service to Tropicana, which reduced juice-train cycle times and  increased 
business. 

. Labor and  management worked together on service initiatives in  the Midwest Region 
that that helped  reduce  average  call  dwell in Cincinnati’s  Queensgate terminal by 30 
percent. A t  the same time, the initiatives  enabled  employees to  spend  less time away 
from home. 

m A railroad-wide policy of business  casual dress for managers  was  established to eliminate 
perceived class distinction between managers  and craft employees. 

m The operational testing program was revised through a cooperative effort of labor 
organizations, the Federal  Railroad Administration and CSXT. 

rn Rail labor was  given a voice in  the selection of employees for certain management 
promotions and positions. 

m CSXT participated in  the  AFUCIO conference for the f i rst  time  in 1999, and  again in 
2000. The railroad believes the trade fair is an excellent opportunity to spread the 
message of its new  Social Compact. 

- The CSXT Social Compact has  become a model for labor-management partnership. I t  
was presented to rail Unions and rail companies  across America and  Canada in I999 and 
2000, as well as other organizations. 
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Our Guidance to Managers-How t o  Make  The Change in Leadership  Style 

As railroaders, we have  much to be proud of. W e  are part  of an industry that 
helped build America, and continues to provide  the United States’ most economical  and 
environmentally sound freight transportation. Yet there is one aspect of  our history in which 
we take no pride. That is the animosity  and distrust that has characterized the railroad 
laborlmanagement relationship for  more than I70 years.  The time t o  change that legacy is 
now, and  the railroad leading the change is CSX Transportation. 

1 
Why Now? 

There are  many  compelling  reasons why management  and labor at  CSXT  are putting 
aside the adversarial relationship of the past. One is that it’s simply the  right thing to  do. 
W e  have grown as a society to  recognize that we can all make  valuable contributions, and 
each one of us deserves respect for the job we do -and a safe work environment in which 
to do it. 

In addition, a strong business  case  can  be  made for  our Social Compact with 
employees. Since many of  the regulations that handcuffed the  industry  were removed 20 
years ago,  we  have regained the  profitability  that was  absent in  the dismal era of railroad 
failures  and  near  failures. So far, however, much of  the recovery has been built on 
productivity improvements - by the ability to  dispose of non-profitable lines and operate 
trains with fewer  people. W e  have not  yet demonstrated an ability to make  large  inroads 
into  the intercity  freight marketshare of  trucks and grow beyond the rate  of economic 
expansion. 1 

One reason for  our stagnation is our ongoing  struggle to  substantially improve 
service -and that goes to  the heart of  why a culture change became imperatlve to the 
future of our company. 
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H o w  The Social  Compact  Will  Help Us Grow 

A t  CSXT, we have recognized that  without a fundamental  change in  the way 
management  and labor relate to  each other - a change in  the  corporate culture - our 
railroad could never hope to provide customers with the level of service they require to 
give us substantially more business. 

On the  other hand, when labor and  management cooperate to find solutions to  
improving safety, service and performance, we can position ourselves for tremendous 
growth. Our customers tell us repeatedly that  they want to put  more traffic on  our railroad. 
In general, they  like our economics  much better than those of trucks. But they are skeptical 
that we can handle additional business effectively. 

The Social Compact can restore  our customers’ confidence in  our service  by directly 
impacting our ability to achieve the goals we have  set in  our safety  and performance 
measurements.  These  goals can be achieved only if  our employees are willing to give us 100 
percent effort every day,  and they will give us that  effort only if we demonstrate to them 
that that we value their contributions and respect the work they do. 

N o w  Is The  Time  For  Strong Leadership-A Manager‘s Guide to the  Social  Compact 

The  Social Compact is about empowerment of employees  and relinquishing a certain 
amount of managerial control. It is not, however, about relinquishing leadership. More than 
ever, our managers must be strong leaders who build consensus  and motivate employees to 
accept responsibility - and accountability. To be successful in  the new  railroad culture, a 
manager  must: 

Delegate responsibility, not abdicate it. Through labor-run safety  programs and 
laborlmanagement  service  initiatives,  employees  must  feel that  they can make  decisions 
that improve safety or better serve our customers without  worrying  that they are going 
to  be  second-guessed at  every turn. But managers still coach the team. A leader’s role 
is to  make sure employees  understand the goals, to give them  the right tools, and to  
redirect them if they drift off  course. 

Be a visible presence. Managers must spend more  time talking to employees where 
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they work. Respond  honestly to questions, ask their concerns, and make it a point to 
follow up on those concerns. 

Teach employees to be  self  managers. It’s impossible to monitor every employee at 
all times. A crew operating a train worth mlllions of dollars in freight and equipment IS 

largely  on its own once i t  leaves the terminal. Help employees understand the 
magnltude of thelr responsibility. Let them know you’re always  available t o  provide 
support and  advlce, but trust them to make the rlght decisions. 

Talk about the business. Our employees are business  savvy,  and they want to help 
our company  succeed.  Explain to  them the rationale for  our company’s  business 
decisions  and how their actions have a direct impact on our performance. For example, 1 
every one-mile-per-hour increase in  network  train velocity is worth 75 locomotives; and 
every one-hour decrease in car dwell in terminals is worth 1.000 freight cars. Look  for 
specific  examples  locally that people can relate to. 

Maintain vigilance  on  rules  infractions. The Individual Development and  Personal 
Accountability Policy  emphasizes correcting unsafe behavior, not ignoring it. Managers 
still have the responsibility t o  intervene when an employee consistently threatens the 
health and  safety of themselves or others. 

Be hard on  facts,  soft  on  people. Most people are conscientious and eager to 
contribute. Motivate them by  focusing on areas that must be improved and support 
your positions with facts. You will never achieve lasting improvement by  blaming 
individuals  and  chastising them personally. 

1 Be a champion of change, not an impediment. You  can’t  lead from the back of the 
pack. The Social Compact is here to  stay, so get out  in  front and  make it work. ) 
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The Last Word... 

In  the immediate aftermath of CST’s acquisition of part of former Conrail, the value 
of  the Social Compact was clearly evident. Labor worked hand in hand with management to  
keep the network fluid,  and we handled the change better than anyone  anticipated. 
Nevertheless, there are some that continue to  surmise that  traditional command-and- 
control style of management is the best way to  win in the end. But  that is a flawed - and 
dangerous -view. The culture change we have undertaken is monumental. It is reversing 
I70 years of history, and there  will be  times when it’s difficult to see tangible success. But, 
while command-and-control management  might allow a railroad to continue to  grow at  2 
percent to 3 percent per year, it will never  enable  us to achieve the level of service 
improvement that will begin to divert large  volumes of  freight from  the highways. 

To provide that level of service, and to achieve double digit  growth,  we must have 
the total support and commitment  of all  employees. W e  cannot win that support by treating 
employees like children who can’t be trusted and must be punished for making  even minor 
mistakes. W e  can win that  support by  becoming partners with  our employees, by 
correcting unsafe behaviors through coaching  and  education,  and  by understanding that 
we’re all in this together. Only  by  working  together can we secure our future and  make 
CSXT the best railroad in America. 

The process has not been without challenges  and we continue to  grow and learn as the 
program evolves.  Some of  the challenges in implementing this “change”  include: 

one size  doesn’t fit all.each craft union may require variations in program  structure and 
implementation.rnanagement must be flexible and  open. 

that managers don’t abdicate their leadership role.they must coach  and support  the 
union effort and trust employees to make the  right decisions 

gaining labor unton  leadership support in accepting accountability for safety performance 
of the union membership 

that both union and management  leaders understand their shared responsibility and 
accountability for ensuring safe  behaviors  and rules compliance 
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= recognizing that initially the statistics  may  spike as employees report incidents that may 
have  been  suppressed under earlier “command and control” environments 

W e  at  CSXT believe that ultimately i t  is the grassroots  employee buy-in and individual 
acceptance of responsibility for safety performance that will  allow quantum change in safety 
performance. That grassroots buy-in can only come if there is a culture of  trust between 
labor and  management. CSXT is moving in earnest to  change our culture to make it 
possible to achieve maximum safety. It includes  developing ways to reward safety  advocacy- 
-the foundation of healthy culture and a tenant of CSXT’s new  social  compact. 

’) 
Success is the best remedy for rough spots brought about by  change.with 

implementation of our proactive interventlon in safety culture today, the changes 
will succeed  because it will be met by a safety culture that has established  parameters  and 
full management  and labor leader commitment. 
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I- ~ THE  DECREE OF 3 0  MARCH 2000 I 
ON THE SAFETY OF THE FRENCH NATIONAL RAILWAY  NETWORK 

~~~~ ~ ~. ~ ~ 

The main Intent of the  decree on  the safety of the national railway network pubhshed on the 
30Ih of March 2000 was: 

to  replace  the  provlslons of a technical nature set  down in the decree of 22 March 1942, 
which  had become broadly  out of date, 

- to obtaln  and uphold a high standard of safety on the national rail network, In particular by 
applying methods already  proven in the field of dependability and quality (with 
dependability understood to mean reliability, availability, maintainability and safety), 

- to  clarify the duties that incumb upon the various parties in  the ralway system in light of 
the structural evolutions that  have followed the European policy guidelines, namely the 
creation  of the French infrastructure  owner, R F F ,  and the appearance of new entities such 
as Infrastructure Managers (IMs) and  Railway Undertakings (RUs). 

1. GUIDING PRINCIPLES 

1.1 Systems approach 

The decree takes a systems approach  to  rail transport, appreclating the railway system as a set 
of interdependent, Integrated  elements.  The elements are the human operators, the equlpment, 
the regulations and procedures  and  the environment. 

SNCF is explicltly designated in the decree as the archltect in charge of guaranteelng that  the 
union  and combination of these elements from the organisational and functional standpoints is 
such  as to continually ensure compllance wlth the level of safety demanded by society. 

1.2 A "new approach" 

Safety does not result from the mere piling up of resources. The safety guidelines state the 
needs in terms of objectives to be attained, of results, of "essential requirements" and of 
methods  and rules of the art  (codes of practice) to be followed to assess a system's conformity 
and fitness for use. 
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1.3 Affirmation of a principle  called  GAME 

The decree advocates the pnnclple that a system  must be "at least globally equivalent" (or 
G.A.M E., for "Globalement au moins iquivalent" in French) to the one  that exlsted before, 
whlch is akin to "As Low AS Reasonably PYdCtlCdbk" (ALARP) concept In nsk management. 

1.3.1 Statement of the  principle 

"The modrjication of an existing system as well as the design and implementation of a new 
system shall  be made in  such manner that the overall level of safety that results is at least 
equivalent to the existing level  of safety or to that  of existing systems providing comparable 
servlces orfunctions." (Article 3 of the Decree) 

1.3.2 Choice  of the reference system 

The comparison IS made primanly between  the  new or modified system and the existing 
railway  system (reference system),  but  appllcation of the G-A-M-E principle does not  prevent 
taking other transport systems (providing Comparable services or functions) as the reference, if 1 
that cholce IS duly  documented  and  proven to be relevant. 

1.3.3 Evaluation  of  the level of safely 

The safety level of the  existing  system IS presumed  to be satisfactory. The  G-A-M-E pnnciple 
admonishes against  any regression in safety by a new or modified system, but i t  does not make 
I t  compulsory to improve  the  level. 

The  upholdmg of that level and, a fortiori, any posslble improvement to it must be appreclated 
in a holistic way  (which  is  where  the "globally" comes m): the assessment must be  made on 
the basis, not of a speclfic  hazard considered I n  Isolation,  but rather on  the whole  set of nsks 
dealt with by the new or modified system. The  system designer IS free to make  the  safety 
apportionments for the risks  handled  as he sees fit, provlded he demonstrates that, on  the 
whole, the reference  level of safety 1s upheld. 

The G-A-M-E principle does  not entail the use of one or more predetermined methods to ) 
establish that the level of safety is achieved. However, thought IS being  given to the vanous 
different  ways of making the case. Ultimately, these wlll be addressed in a Mmstenal Order 

2. PROVISIONS  REGARDING  SYSTEM  DEFINITION AND DESIGN 

The  process descnbed below  must  be followed  whenever  any element of the  Infrastructure, 
rolilng stock, commandcontrol or other system IS modlfied and, obviously, for every new 
system 

2.1 Project definition 

The project must  be  presented In a project  definitlon file (dossier de dijinirzon). 

The definition package is drawn  up  by the promoter (promoteur), i.e.  the developer, owner, 
chent or "engineer" (maitre d'ouvrage). The promoter IS usually RFF where the infrastructure 
1s concerned and SNCF, as  passenger  and  freight  Railway Undertaking, where rolling stock 1s 
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concerned. Other promoters  may  be  rolling stock owners for example, who wlsh to register a 
new type of wagon. 

The file is sent  to  the  Ministry of Transport, which responds with remarks on the safety issues 
involved. 

The file presents "the mam technical  and  functional characteristics of the project  and the 
elements supporting the safety ObJectlves". 

2.2 Preliminary safety  case 

Clearance for the  project 1s subordinated to the acceptance, by the Mmister of Transport, of a 
prehminary safety case (dossierpre'liminaire  de se'curite' - DPS). 

This dossier is  the  key part of the  procedure. It is drawn  up  by SNCF on the basis of the 
pro~ect definition package, irrespective of the promoter concerned, and is then forwarded to 
RFF for an  opmion. 

The purpose of the DPS is to formalise, detail  and quantify the safety objectives chosen, the 
means of achieving them  and  upholding  them over time and the associated means of proof. 

3. PROVISIONS  REGARDING SYSTEM IMPLEMENTATION 

3.1 Safety  Case 
.% .. 

At the end of the  project  Implementation  phase, the procedure makes it incumbent upon SNCF 
to demonstrate by means of a safety  case (dossier rfe se'curite' - DS) compliance with the 
"essential requlrements"  and the provisions of the DPS. 

The purpose of the DS 1s threefold 

- to descnbe the system implemented and  specify its scope, 

- to establlsh that  the safety objectives have  been  met with the help of the means specified in 

- to formallse the undertakings and  commitments necessary for system operation. 

The Safety Case OS) is likewise drawn  up  by SNCF and is then submitted to the Minister of 
Transport for approval, accompanied by RFF's opinion. 

3.2 The independent  technical body or bureau 

the DPS, 

Furthermore, conformity of system implementation with the provisions of the  DPS is also 
verified by a body or bureau that is  independent of both the deslgners and builders, which 
checks, among other things, that the  design  and implementation conform to the standards in 
force  and  the  rules of the art. 

This requirement  is a new and  fundamental one in the process of finalislng a new or modified 
system. 
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3.3 Authorisation to  operate 

The perm~ss~on to put the system  Into  operatlon IS granted by the Min~ster of Transport on the 
basis of the  followmg items: 

- the DS (Safety Case), which  must inter alia specify the pnnclples of system maintenance 
and  the ways  and means of training  the personnel, 

- when  relevant,  the  modlficatlons to the Operating Safety Rules made  necessary by the 
project. 

4. PROVISIONS  REGARDING  SYSTEM  OPERATION 

In addltlon to the provlslons discussed above concemmg the fmalisat~on of a new or modified 
system, operatmg safety depends on condltlons relatmg to personnel and regulations: 

- for personnel,  the decree instltutes requlrements for screenmg, tralnmg and  qualifying staff 

- wlth regard  to safety regulatlons, the decree makes I t  a requirement that  there  be  an 
Operat~ng Safety Regulation approved  by the Mmster of Transport, supplemented by 
operating guidellnes and maintenance  rules. 

1 
wlth safety-related dut~es; 

Actual  operatlon of the system IS addressed  by the following measures: 

- a monitoring sscheme cons~st~ng of internal checks by the operator and of safety audits, 

- an Information feedback system  consisting of a record of the  main  safety-related events, 

- annual  safety  reports made by SNCF and RFF to the M~n~ster  of Transport, 

- an actlon  plan for mterventlon by SNCF and for nottfymg government and judiclal 
authont~es In the event of a  senous  mc~dent or an accldent, 

measures  declded by the Mlnlster of Transport for stopp~ng or suspend~ng operatlon in the 
event of  a senous system dysfunctlonmg affectmg safety  and, If necessary, precautionary 1 
measures  taken by SNCF. 

whlch the  operator reports to  SNCF, 

*_*.* 

The approach  taken In the decree on the  safety  of the national  rallway  network  takes  account 
of the  most  modem pnnciples and  methods of safety management used in the industnal 
sectors, such  as chemistry, aeronautics  and nuclear energy, to which soclety applies the 
toughest  standards. 

But against the risk of dispersion and  dllution of responsibilities that could arise due  to the 
organisational changes taking place  in  railway transport, the  role of integrating safety-related 
aspects at  each  stage of the rallway system’s life cycle has  been officially assigned to  SNCF. 
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Technical  deregulation  about  railway  enterprises in Japan 
Our government has decided that administrative  reform will be aimed at 

a free and fair economic structure  that  stands on the principle of self- 
responsibility and the  market  mechanism and therefore that will  be open 
internationally. 

[TThe basic policy is " What is made by the people is left to the  private 
sector. " So, the Ministry of Transportation (MOT) duties will be 
minimized, and the need will be for converting to a post-checking  type 
from a prior regulation type. Planing has  started and will be carried out. 
OIn such a situation,  specialists who are  persons of learning and 
experience and railway enterprises  are  promoting  the following 
recommendations. 1 
1 .  Technical  Regulation System 

The  technical  regulation of a railway enterprise is divided into 
regulation of operations  and  procedures,  and  the  regulation of technical 
standards. 

(1) Regulation of operations  and  procedures 
When a railway enterprise will change railway construction, 

vehicles, operation  plan or an enterprise's  master  plan, it has to report 
those  plans. Law, ministerial  ordinance and notification have set this 
procedure. 

About this  regulation,  although all railway enterprises  are  targeted 
uniformly now, it is recommended that simplified regulations and 
procedures  be applied to large railway enterprises with high-level 
technical  capabilities. 

(2) Regulation of technical  standards 
Standards  for facilities, train handling and  operation,  etc., have been 

set by  five ministerial  ordinances that specify of structure  rules, 
operation rules, etc. from the viewpoint of planning safety of 
transportation. 

Numerical values  and specifications are defined in detail concretely 
now and  there  are 8 12 articles based  on  these five ministerial 
ordinances.  It is suggested that only 131 articles  spec&  the  required 
performance from now on. (See Separate  sheet 1) 

2. Railway  enterprises  in Japan 
(1) The  number of railway enterprises in Japan 

There  are 208 railway enterprises in our  country. The  passenger line 
networks are  about 27,OOOkm. Of this, we have  about 7,OOOkm. or 
about 1 /4 of the entire  passenger  line  network of our  country. 

1 
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(See Separate  sheet 2) 

(2)  The number of railway accidents in Japan 
The number of railway accidents in our  country  was  1456  in 1987. 

In the  most recent fiscal year, it was  927,  and  it is decreasing 
consistently. Also, in our company, the  number  was  376 at  the time 
our company started,  and  has decreased to 142 in the most recent 
fiscal year. Calculated as the  number of cases per million train-km, it 
is 0.53 now and  has decreased to 1/3 as compared with 1987. 

For a railway enterprise to prevent accidents, it must take the lead 
and have  devised  safety measures. When a safety measure is violated, 
even when it did  not result in an accident, it is an incident that could 
have caused trouble in operation of a train,  and this number is 
increasing. 

(See Separate sheet 3) 

3. Problem of Present  Technical Regulation 
(1) The system of the railway enterprise regulation before the 

JNR(Japanese National  Railways)  reform in 1987 had been divided 
into the regulation of private  railways and of JNR. 

There were large gaps in technical capabilities in private railway 
enterprises because some of them  are  enterprises of a small scale. 
Therefore, the MOT had been considered as the organization that 
carried out regulation supervision directly. Since JNR had been 
called a government  organization, the MOT had performed neither 
direct regulation nor intervention, but these matters had been left  to 
the self-responsibility of JNR. However, the MOT had decided that 
regulation should apply to the Japan Railways group companies into 
which JNR had been  divided,  which  were also determined to be 
private  railways after the JNR reform. Procedures such as approval 
and notification are required by the MOT for matters on which the 
Japan Railways  group companies, including our company, could be 
managed with an internal procedure in the JNR time. n o m  that 
cause,  the  amount of duties  had increased sharply. 

(2) Technical regulations in Japan are provided  for many things. For 
example, regulations say " A roof should be metallic plate. " " A 
windowpane should be  safety glass. 'I So we cannot  use new 
materials that have  equivalent performance, such as nonflammable 
reinforced plastic and safety glass that is lighter than metal, since 
there are  such regulations. So we can respond  neither to change in 
the social economy situation in recent years  nor  to  the  fast progress 
that  has come  on the technical side. 

4. View and Progress of Technical Deregulation 
(1) The prior regulation system according to technical capability 

2 
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The MOT examined in advance  whether a railway enterprise would 
have enough  technical capability to ensure  safety,  and  introduced  the 
system of performing prior  regulation at the  necessary minimum 
according to this  technical capability. This system is named  the 
authorized  enterprise  system. 

1) Technical Power Which Authorized Enterprises  Should Have 
The MOT examines and verifies that an enterprise has an adequate 

level of organization,  not simply an individual  engineer  but an 
enterprise  that  designs railway construction and vehicles and is 
complete to determine  that  the organization is ready  to be 
authorized. 

(See Separate  sheet 4) 

2) Regulation of an Authorized Enterprise 
For the  materials  standards,  such as  structures, that are indicated 

in the technical standard, an authorized enterprise  checks itself and 1 
itself takes responsibility. The MOT decided that it will check in 
advance only about  fundamental  matters  that  determine  the level of 
safety, such as a fundamental  matter  about an adjustment needed 
for environmental  considerations. 

(See Separate  sheet 5) 
3) Progress of the Authorized Enterprise  System  Introduction  and  Our 

Company 
The statute relative to this is already fixed. 

Therefore, a railway enterprise  which is going to receive 
authorization is in the  state where an application is possible,  and 
the MOT which received the  application will perform  document 
examination  and  actual examination, and if satisfactory, witl 
recognize this. 
Our company is now  making  application preparations  and is going 

to apply in this year. 

(2) Formation of performance  regulation of a technical  standard 
For the technical standards  under  the rmnisterial ordinance  the 

performance required in principle is specified so that technical 
judgment reflecting introduction  and  the  individual  situation of new 
technologies might be employed. In  the form without legal force, an 
interpretation was made  and evaluated and was specified as an" 
Interpretation standard " In addition, the  setting  basis  and view point 
of the  ministerial ordinance  and  the  interpretation  standard were 
collected again. That is the "Solution Opinion." 

In addition, a railway enterprise decides upon  the detailed  internal 
regulation that unites the interpretation standard, Solution Opinion, 
etc. with each  actual condition at reference within limits that suit the 
ministerial  ordinance. That is the " Enforcement standard " 

(See Separate  sheet 6) 

1) Matter Specified in Ministerial Ordinance Formed into Performance 
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Regulation 
"Preservation of safety"  "Preservation of planned  transportation 

schedules" " Consideration of mobility-restricted persons" " 

Consideration of the environment" are  subjects for which necessary 
minimum standards are defined, in agreement with the present 
ministerial ordinance. The MOT decided in principle it does not set 
standards  such as structural  standards. 

2) System of Ministerial  Ordinance 
In  general, similarly  irrespective of the kind of railway, since 

railway construction, vehicles, and operation are indivisible, for the 
requirements for  performance in the technical standards for a 
railway it was decided that  the regulations about  structures  and 
operations should be  unified.  (See Separate  sheet 1) 

3) Progress in Formation of Performance Regulations for Technical 
Standards.  and Our Company 

From  December 1998, the decision of the draft proposal of a 
ministerial ordinance formed into performance regulation, an 
interpretation standard,  and a solution opinion was  started by the 
members who are specialists with learning and  by experience and 
the railway enterprise. 

In the last fiscal year, at last, the draft proposal and interpretation 
standard of a ministerial ordinance that were formed into 
performance regulations were settled, and  it has become the 
schedule proclaimed and enforced during this year. 

In addition, a railway enterprise sets "Enforcement standards". 
These are like the present internal  rules and it should be possible  for 
the Enforcement Standards to replace those  rules. When introducing 
a new  device or a new operation, within limits which suit the 
ministerial ordinance as formed into the performance regulation, it 
will be  subject to the railway enterprise's self-responsibility and 
notice will be  submitted to the MOT. 

For this reason,  the outside intelligent persons were included in 
our company  "Railway technical conference". We decided that advice 
from the Conference  would  have an objective view about 
enforcement standards, such as the specification and  the system 
corresponding to the ministerial ordinance formed into performance 
regulation, and  about numerical standards. 

(3) Thoroughness of post-accident check techniques 
Since the MOT eased prior regulation sharply, it has decided that a 

thorough audit of safety must  be aimed at preservation of a railway 
enterprise's safety, and the same is true of actions  taken following 
railway accidents. Moreover,  former regulations that will be retained 
provide that, when there is unsuitable  enterprise  management  and an 
accident is caused, the MOT will make a check in order to devise a 
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correction measure. 

1) Inspection 
Periodically, from a railway enterprise,  the MOT receives a report 

of the status of the  enterprise  and regularly keeps informed of the 
situation. Moreover, a safety audit by field inspection  was carried 
out on a fixed  cycle  by MOT and by its local organizations. This is 
changed. A specific theme is chosen, and checking is scheduled and 
systematic. Within an  enterprise, however, the  situations generating 
any  accidents  and  the  operation  situation, etc. of the accident are 
taken  into  consideration. 

Moreover, since it responds  not only to  preservation of safety but, 
also to various  requests from users  about  the  object of an audit, the 
MOT examination which checks  the  situation will also examine 
matters in connection with preservation of convenience, 1 
consideration of the environment,  etc. 

In addition,  since  the MOT checks  the  situation of railway 
enterprises regularly, it has decided and  planned  to aim at 
curtailment of the  data required  from a railway enterprise in audit. 

2) Response when Railway Accidents  Happen 
In order  to  aim at a safer railway, it is very important to take 

effective measures  that are targeted  on  the  location of the problem, 
taking advantage of what is learned from the  accident, etc., and to 
prevent another accident of the  same kind before it happens. 
Therefore, investigation and  analysis of the  accident aiming at  cause 
investigation of the accident and prevention of the same kind of 
accident is performed. And it is necessary  to  accumulate  the 
knowledge and  to reflect it in safety  measures. 

Therefore, suppose that a railway enterprise  performs a special 
investigation of causes of an accident or incident. In  addition to this, 1 
suppose  that  the MOT performs investigation and analysis of the 
accident or incident from the position of fairness  and neutrality. 
Then, a ralway  enterprise’s investigation and  analysis result is 
evaluated  exactly.  The  organization was fixed in June  of last year. 

(See Separate  sheet 7) 

The  organization that investigates  when there is a major the 
accident and a unique  accident  causing will be  set  up for the 
accident. This will be a MOT organization, and its members will be 
people of learning  and experience and specialists. The title will be 
“Accident investigation  examination meeting” and it will be the 
Ministry of Transport Railway Bureau  chiefs  consultative body. 

There is also  an organization that works on measures effective in 
prevention of accidents before they  happen. This is the “Accident 
analysis  subcommittee”. This consists of persons of learning and 
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experience and specialists like the  accident investigation 
examination meeting. This committee is the organization that is 
usually working on the  measures  against  accidents. 

In  addition, this subcommittee analyses minor accidents, 
incidents,  and events that may  have an influence on safety. 
Therefore, since it  becomes a major burden for a railway enterprise 
that reports an event, the way that this reporting  should  be done, 
method, etc. are being  examined among enterprises now. 

(4) Promotion of freedom of information 
In December 1996, the MOT decided on "Information to be offered 

guidelines for  railway enterprises". From this, implementation of 
information offers  by  railway enterprises and  administrations have 
been achieved, focusing on information concerning freight charges. In 
addition, offers of many other  kinds of information have been made, 
with each railway enterprise using its originality in ideas. 

As a result of this deregulation, a railway enterprise's independence 
is expanded much more and the width of selection available to users 
of becomes  large.  Therefore, it is expected that freedom of information 
have a positive  effect  from the viewpoint of competition for  free 
selections by the  user,  and for  improvement in service and for 
efficiency increases within an enterprise. This is being examined in 
consideration of the role assignment for what a railway enterprise 
performs, and the role that the MOT performs. 

1)  Information  Which  Railway Enterprises Provide 

Passenger charge, schedules, vacant seat information, etc. 

information related to safety 

. .  
v -  

- Fundamental information about  transportation freight and 

- Railway accidents that  are unique  to an enterprise and 

- Information about the level  of services, such as the  rate of on- 
time schedule performance, passenger congestion, convenience of 
transfer between lines, station facilities and services. 

2) Information  Which the MOT Provide 
- Information  considered  to  be useful from the viewpoint of free 

selection and preservation of self-responsibility (information which 
compares and verifies the  results from each  enterprise) 

- Information  which serves as the basis for judgment  about freight 
and passenger charge approval assessment 

5. Conclusion 
As mentioned above, in our country, examination of deregulation was 

just going to be advanced. However, on the Teito Rapid Transit 
Authority, an accident in which passengers died happened by a train 
derailment on March 8 this year. This accident was generated in a curve 
with a radius of 140m.  It was a disaster, with five dead  and 38 injured 
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by the  accident. If a derailment prevention guardrail  had  been installed 
on  that  curve, it has been  suggested  that  possibly  the  derailment could 
have been prevented. 

Now, the  judgment of installation of a derailment prevention guardrail 
1s left to the  enterprise. However, people have said,  about  the 
installation  standard of such equipment after this accident that "The 
country  should come out  and do the guideline." This is argument  that 
went  back against  the flow  of the  onginal  deregulation. 

But the operation  accidents on the railway of our  country  are 
decreasing  and safety is improving, as mentioned above. 

Railway enterprises  study  the  causes of accidents by their own efforts, 
and this has been a prevent measure for prevention of repeated 
accidents. I t  is the  result of always endeavoring, through technical 
development or  equipment  investment, to eliminate  accidents. 1 

Therefore, we believe that deregulating will not allow safety to fall. 
Moreover, as new technology is introduced, become it has great 
advantages,  our company would like early achievement of deregulation. 

7 



2000 LONDON 

8 November - 10 November 2000 
Forum  Hotel,  London, United Kingdom 

Paper 0022 

George  Smallwood 

Implementation of Fatigue  Countermeasures 
within Collective  Bargaining  Framework 



( 

George  Smallwosd 

Assistant  Vice-president, 
Manpower,  Training & 
Operating Practices 

Burlington, Northern & 
Santa Fe Railway 

Company, U S  



( IMPLEMENTATION OF FATIGUE COUNTERMEASURES 

WITHIN THE COLLECTIVE  BARGAINING FRAMEWORK 

Presented  To 

THE INTERNATIONAL  RAILWAY SAFETY CONFERENCE 

November 8 - 10,2000 

BY 
George A. Smallwood 

Assistant Vice President,  Manpower, Training & Operating 

Practices 

Burlington Northern  and Santa Fe  Railway  Company 

The Internatlonal Rallway Safety Conference 2000 0 -  
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BY 
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Industnal fatlgue IS not a new concept. The effects  have  been well documented by 

sclentlhc studles, 2nd. all too tragically, the loss of human hfe  Though long recognized 

as a safety concern in the rail  Industry, fatlgue has seldom  been addressed in collective 

bargaming  agreements By mutual deferment, fatlgue  has  been relegated to an 

afterthought, a second slster to the tradltional pay  and workmg conditlons that have 

domlnated the collective bargaining  landscape for over a century. In many cases, 

existlng agreements  actually encourage fatigue conditions and restrict the possibility of 

lmplementlng corrective measures. 

But the landscape  is  changmg. Moving forward  into a new century, fatlgue is  at the 

forefront of organized labor’s agenda Management too, recognizes the tremendous costs 

assoclated wlth fatigue related fallure The questlon IS  no longer whether  rest Issues w ~ l l  

be addressed, but how  both partles can navlgate  through a maze of existing agreements to 

facllltate the  process 

To put human fatlgue Into  perspectlve, i t  IS useful to employ an analogy. Metallurgists 

have long known  the  relatlonship  between  metals  placed under varying degrees of stress 

for extended penod of time. We know, for example, the potential outcome of tired rail, 

wheels,  wmgs  and  rudders. It is a reclpe for disaster. We therefore take precautlons 
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against this kind of failure and wouldn’t thlnk of installing fatigued parts nor expect them 

to perform  with the reliab~lity of a new set. Yet we routinely expect tlred trainmen  and 

engmeers  to  perform wlth the  same  reliablllty of a rested crew. We do not ask  metal to 

stand to  super-metal requirements, why then  do  we  ask our  crews to perform  to super- 

human standards? 

Fatlgue  can  not be conquered, but it  can  be  managed. Creatlon and installation of fatigue 

countermeasures is a must  for our industry.  It  not  only makes dollars, peso, yen and 

pound sense, i t  IS the right  thing to do. 

We  work  in a mature industry, one driven by past practice. The history of our operations 

is embodied in the text of the  many labor agreements that provide the framework in 

which we coexist; labor, management,  customers, regulators and the general public. All 

these influences came together in the creation of these instruments and all the world is 

effected by their implementation. Because of the effect and effort involved in creation, 

these  rules are tenacious and  resist change. Overlay this steel fabric with the need to add 

fatigue countermeasures and  you  have the railroad version of the irresistible force 

meeting  the  Immovable  Object. 

The two  primary partles in collective  bargainmg  have decldedly different agendas. One 

side deslres to maximlze productivity  whlle minimlzing expense. The other wants  to 

increase income and  comfort  while minimizing time expenditure. If we were to condense 

all  the  hoopla surrounding coliect~ve bargaining we  would have one element wanting 

more  pay  and  less  work whlle the other desires more work and less pay. Perhaps 

oversimplified  but nonetheless the embodiment of an “arms length transaction.” All In 

all, not a bad situation from the standpoint of regulators, customers and the  general  public 

but a huge dilemma for the particlpants  Inside  the  ring. 

A boxlng  match IS  a good analogy. The spectators (customers) want someone to  go 

down. The referee (regulators) insures that one s ~ d e  does not have an illegal advantage 

over the other The contestants  (negotiating partles) both  want  to  knock  the other down 
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but have  to be careful not to  vlolate the rules  (fines,  etc.) or upset the fans (they will take 

their buslness elsewhere). So, if  you have literally shed blood to get where you are, why 

change except to better your position? We  have amved at the quidpro quo stage. I will 

trade you  for something only If I perceive that  trade Increases my value  and position. 

The tnck IS to  maneuver both sides into  understanding  that fatlgue countermeasures 

represents “value added”  to  both of thelr  respectlve components; the wln-wln strategy In 

the  Numbers Game Theory.’ 

Sclence I S  explodlng wlth new lnformatlon on fatlgue. Rat~onalmng a countermeasure 

system  that  Incorporates wlth these new findings can be confuslng. Addlng the 

complexlty of labor  negotlatlons compl~cates the endeavor exponent~ally.  Addit~onally, 

the llne between countermeasures drawn  from  sclence  becomes  confused wlth “quahty of 

life”  issues  that  mevitably  enter this plcture. We  have found that it helps  to simplify 

informatlon, formulate goals  and  develop the strategy to obtain that  vision. What was  not 

apparent wlthln the framework of traditional  collective bargaining process was the idea 

that including the opponent in the process  (in our case labor) from the beginning actually 

facilitates the effort. Historically, you needed  the secret handshake  and password to get 

into the  smoke filled back  room to plot  your  attack on the other party. Horse trading 

abounded and  your starting position  was  usually  the equ~valent of ransoming the moon; 

the  proverblal game of “chlcken.” 

Wlthln the rail Industry In the  United States, the mtlal fatlgue countermeasure efforts 

were  handled i n  the  tradltlonal, confrontational manner. Thls resulted in a plethora of 

proposals and projects wlth l~ttle or no coordlnatlon  and networklng To asslst in the 

effort, the Association of American  Railroads  (AAR) established a WorklRest Task force 

lnvlting representatives  from  all major rail  companies and operating craft labor 

organizations in the U S .  and Canada. The WorklRest Task  Force was very effective in 

the networklng of informatlon. This greatly  aided the quest for validatlon  and 

standardization of fatigue countermeasures. One  major contribution of the Task Force is 

the ongo~ng publication of the “Fatigue Countermeasures In the Railroad Industry: Past 

and Current Developments,” prepared by Patrick Sherry, Ph.D., University of Denver ” 
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The regulators, to broaden  base  and  Influence, created the  North Amencan Rail Alertness 

Partnership (NARAP) which  basically  encompassed  the  AAR  WorkJRest  Task Force and 

included  the Federal Railroad  Administration (FRA), National Transportatlon Safety 

Board (NTSB) and representatlves from non-operating craft labor organizatlons. The 

AAR WorVRest Task  Force  remains in place  to direct efforts specifically aimed at 

operating crafts. 

Despite the excellent informational sharing avenues available in these committees, 

lnstallatlon of fatlgue countermeasures in the U.S. remained a mostly speculatlve and 

experimental effort wlth  very little general  dlssemmation of countermeasures as  routme. 

Only two areas had  reached the general  use category: fatlgue countermeasure/llfestyles 

education  and short restorative  napping, a.k.a. power naps. The competitive aura of 

collective bargalnlng was still a chasm  between  theory  and appllcatlon of these measures. 

The  breakthrough came in an  unusual  setting, the National Camers Conference 

Committee (NCCC), a traditional collective bargaining group tasked with negotiating rail 

labor agreements at  the  national  level.  Several of its members from both sides of the 

table realized the snails pace In the countermeasure arena while at  the  same time 

understanding the importance of the  Issue. The result  was the “National WorkJRest 

Guidelines”  which,  among other things, specified  that fatigue countermeasures would be 

pursued  wlth financial neutrality, a so-called “cost neutral” approach. The idea was not 

to discourage investment in R & D or that the long  term effect of a fatigue 

countermeasure project  would be without  economic effecthmpact but that neither side 

would mist  on a quidpro quo to advance an issue. It then became possible for both 

sldes to  lay then- cards on the  table  and  seek  common goals. 

The most important  rule  in implementing  fatigue countermeasures  within  the 

framework of existing labor  agreements  is  including  labor as a full  partner  from the 

beginning. 

With all  parties  now on equal footmg, common  goals must be established. These goals 

wlll be intnnsic to applicable operatlons and  problems encountered therein. In our 
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organlzatlon, as we wrestled with goals, two  simplistic questions continually surfaced 1) 

When  am I going to  work?  and 2) When  am I golng  to be off work? Aside from the 

flowery corporate language of mmlon statements and evidences of success, these two 

questlons formed  the  basls of the goals  that  management and labor  agreed to work 

towards  solving:  providing  our employees with the information, schedules and 

opportunlty to secure adequate  rest.  Please  note that this goal does not  commlssion  the 

company  as “sleep pollce.”  Thls “fitness-for-duty” mindset is one of the issues that labor 

and  management could not  agree  upon in determming goals. Consequently, ~t was not 

pursued  as a fatlgue countermeasure Issue within our company. Regulators  and other 

Interested  partles  may well enjoin actwity In this  area separate from our Internal efforts. 

Establish common goals. 

With specific direction now defined m goals, we  began the long trek toward solutions. It 

is Important  to  note  that wh~le seemmgly s~mpl~stic, the two questlons mentioned  above 

proved to encompass an un~mag~nable set of optlons It does not take much expenence In 

this  subject  to realm the Importance of segmenting  the goals Into “blte-slzed” chucks. 

We quickly dlscovered the  formidable  task of bemg  “all things to all people.” Our first 

attempts at fatlgue mitlgation  Involved trials deslgned  to satisfy both quenes Examples 

are  on-duty  wmdows,  assigned  train-to-crew,  meet  and turn, and tracked windows. 

Whlle achieving substantial  success  in  these  pursults,  the overall programs were  very 

cumbersome  and dlfficult to manage  resulting in an unacceptable level of dlssatisfactlon 

between  management,  labor or both. Sophlsticated scheduling tools were dependent 

upon  an infinite  number of  rad operatmg  and  human resource variables common to all 

rad  endeavors. Temporal estimates (lineups, equlpment and human) are another subset of 

negatlve vanables. Each  level of complexity represented a catastrophic mult~ple in  terms 

of what  could  go  wrong. In this business, Murphy’s Law prevails. In fact, Murphy was a 

ral  Iroader. 

Breakmg  the process into the  two separate questlons referred to earher, yielded a wealth 

of ~nformat~on. Some locat~ons felt that  only  one  questlon need be satisfied to 
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accomplish our goal.  “When  am I going to be off work”  was paramount in the minds of 

many employees. Many seemed unconcerned about the  work regimen optlng instead for 

a higher value on time off. An interesting note, while debating the relative importance of 

these two questlons at  lunch  with colleagues, I was rudely interrupted by a lady  at a 

nearby table. Her  comment to me as her husband sheepishly looked on, “When  he’s  at 

work I don’t care what  you do with hlm, but when he’s  off - leave hlm alone.” This 

restaurant was across the street from one of our outlying rad yards and the conductor was 

meetlng  hls  wlfe for lunch.  Here endeth the epistle. 

In past practice, employees had to request  that hidher name be removed from  the 

working  list, temporanly, In order to observe  time  away from the Job; the so-called “lay 

off.” It IS a quirk of nature that request for absence always come when the board is 

exhausted of  personnel necessitating a negative  answer. Weekends and holidays are 

premium. Concentrating on the “when am I going to be off’ side of the equation lead us 

to our very successful assigned rest day program. In short, this process gives assigned 

rest days to service that  previous had none. In addition, these boards are configured 

mathematically to  allow even access to weekend  absence. By preventing the sum of rest 

days  and work days  from equaling seven or being evenly divisible by seven, rest days 

w ~ l l  change each cycle. Compensation Issues dlffer from agreement to agreement 

causlng substantlal dlverslty In the  implementing agreements for these asslgned rest day 

programs, which leads us Into our next rule. 

One size does not fit all. 

One mechanism to  reduce the complexities  mentioned above for relatively large 

operations IS  to understand that one countermeasure  may not be appropnate  for all 

locations or even dlfferent  groups  within the same location. While standardizatlon is the 

dream of every rail supervisor, it simply will  not  work  in this environment. Implementers 

must be free to limit the negative influence of the major variables applicable to the 

operation at a particular location. One driver of this  requirement is the many  and  varied 

labor agreements and  payroll  requirements  that  most railroads have throughout thelr 
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operations. Others are  traffic  levels  and flows, schedule consistency, devlatlon penalties, 

tnp turn-around rime, total  tlme on duty over long penods and average tnp tlme-on-duty. 

In some cases the compensatlon structure IS left  alone with the assigned rest  days 

supenmposed over the  pool  matrix (overlay). This works particularly well in non- 

guarantee and non-salary arrangements. The “quallty of life issue’ raises its head at this 

juncture with labor insisting that  its “right-to-earnlngs” 1s abridged by  restricting the 

maxlmum  posslble work  schedule Sclence wlll support the reduced work  schedule; 

finance w~ll not. Wlthout dlrectlonal authonty  (Ieg~slatlon, law, etc ) mandatlng 

otherwise, a compromise must  ensue. In our case, one  solution IS  to allow  employees to 

voluntarily work on thelr asslgned  rest days provided  they are fit  for duty ( ~ n  their 

personal estlmate) and the covering source of manpower supply IS exhausted. 

Overlaying a guarantee board wlth assigned days off is another option that is provlng 

useful A wlndow is created vla an overlay matrix  and  the employee is entitled to “lay 

oft” dunng that  window  at hidher dlscretlon, not at the whim of crew management. Pay 

conslderations are not changed Basically,  this is  a “stop  the world and let  me off‘ 

mechanism at the employee’s control. Prevlous lay  off procedures are still  available. 

Several convenlences can  be  leveraged to attract the employee to utillze the window 

rather than  random layoffs. Examples are consideration against attendance requirements, 

predictability and, as previously  mentloned, not having  to tangle wlth the  crew office. 

Allowlng rest periods between tnps to exceed exlstlng legal standards is  another “when 

am I golng be off’ countermeasure. Crew must  have  eight hours off between tnps of less 

than 12 hours Tnps of 12 hours qualify for 10 hours  rest. Thls rest  period IS lncluslve of 

any  call  time meaning the  employee  can  have h ~ s  rest penod lnvaded by  the allowable 

call tlme, usually 90 mlnutes.  The current practice, where requested by  labor,  is to 

enclrcle the  requlred  rest  tlme and remove  call tlme, Insuring a minimum “undisturbed” 

rest. 
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In a few cases we have negotiated new  pay standards. The intent IS  that neither party  is 

negatively effected by the change. In practlce, i t  is  difficult to convlnce one side or the 

other that  some lmpalrment IS not occumng. Addltlonally, if the new pay arrangement 

does not rnlmic natlonal payroll  agreements, over tlme the two dlfferent arrangements 

w111 track dlfferently due to compuratlon, Inflation, technology and unforeseeable market 

trends creating either a premium or discount for one slde, usually a no-no in the  world of 

organized labor. 

“Knowing when  I’m going to work” 1s the other side of this coin. 

This query  can  be further defined in two categories: 1) train lineup accuracy and 

employee lineup accuracy. Train lineup accuracy involves improving anival/departure 

estimates, assigning employees to particular trains or time slots to allow the employee to 

know when he/she  is going to work. Less than accurate information results in 

dissemination of poor estimates of train amval and employee-to-train matching. Time 

works to exponentially exaggerate this  error. The employee lineup is slmilar in nature. 

Variables effecting employee lineup are absences of  all  types, expected and  unexpected, 

Hours of Service requirements and other authoritative instruments. 

Whlle the overall number of vanables effectmg the question of when employees will 

work  appear to be less, they are  certainly no less daunting. In long distance freight 

service, scheduling initiatives have  had  some impact on predictability but have not 

achieved the level necessary to mitigate conditions required to plan rest. Changing the 

focus of lineup accuracy to the crewmember as opposed to the train has increased lineup 

utility, but again, not sufficiently to plan  rest. Efforts here  will add value to the process 

with  little or no employee concern. Efforts on the human lineup side, such  as availability 

and absence  reduction programs are  intensely unpopular with employees possibly 

explaining some of the employee fascination  with  being off as opposed to scheduling 

mtlatlves. 

... 
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Adding assigned rest days to the programs  deslgned to provide work scheduling give rise 

to solutions of  both questlons. While  this  appears to be the pot of gold  at the end of  the 

ralnbow, experience shows these operations to be very complex from both labor and 

management’s standpoint. There are  several consulting agencles that  are developing 

software and  process for Introduction of calling windows, tracks and tram asslgnments 

that considered traffic flow, density and regulanty. Once evolved to an acceptable 

performance  level  the obstacles of  wage  and  arbltrary payment must be considered. 

Implementatlon of these systems ~nvolves huge collective bargaining challenges that  have 

thus far prevented  implementation  beyond  the  tnal phase In the U.S. Canada has  had 

some llmlted success wlth scheduling devices but has  had  several setbacks related to 

labor Issues. 

Develop strategy for accompIishing  goals. 

Strategy is  the roadmap that  ultimately  leads  to  your objectives. Our strategy is to  study 

each  crew  terminal  and access the variables  that enable or prevent installation of fatigue 

countermeasures. Once determined, evaluated  and mitigated, where possible, these 

vanables w ~ l l  channel  selection of optlons  available or glve rise to new Inltiatlves. These 

vanables also determine whlch of the  two  questlons (or both)  that  need to be answered to 

accompllsh our goal at a particular location. Makmg the strategyjolnt wlth labor solves 

many  problems up front. 

Our expenence IS ,  In most cases, that  the  deslre  for predlctable, dependable  tlme  away 

from work IS the  paramount  Issue  for  the employee’s vlew.  Rellef In thls area provldes 

an lmmedlate avenue of safety for train  operatmg crews. Once established, the benefits 

of improved llneup accuracy  and  reduced  employee llneup wues compound this 

Improvement.  Aggressive  absenteeism  policies  tend to dlminish  results  but  may be 

necessary depending  upon  local  circumstances. Allowing fatigue countermeasures to 

effect overall  absenteeism  before  lmplementation of a more stringent attendance policy is 

preferable. As example, installing assigned  rest days into boards that previously rotated 

In continuum w ~ l l  reduce  absenteelsm  dramatlcally, In most cases. Let a new standard of 
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availability arise from the new institutlon  before impressing employees into attendance 

requlrements; they  may no longer be necessary. 

When declding to  Install processes that  provides  both assigned rest days and schedulmg 

tools, a stepped process IS advised, initlally. F~rmly establish one (usually assigned rest 

days) and then the other. Once a program  has established itself as creditable from the 

employee perspectlve, i t  becomes  significantly less troublesome to Implement  at other 

locations. 

SUMMARY 

Fatigue mitigatlon is necessary for  a safe  operation.  Rail service employees are, in a 

sense, s~milar to any other asset. They need certain physical requirements to perform  at 

optimum. Unllke other assets, people  need  social consideration. Predictability in our 

lndustry fac~lltates the  physical  and emot~onal needs of our employees whlle servmg the 

business purpose of our various organizatlons.  Fatigue countermeasures serve both  the 

business and personal needs of our employees and us. It is the very foundation upon 

which  rail safety must be built. A quick look at our individual histories show that as we 

begln  to fulfil these needs, safety improves. 

Many are asklng, “What  will take us to  the  next level of safety in the rail transportation 

industry?’ I believe we have found the  answer. 

‘See Theory of Games and  Economrc Behavror, John von Neumann and Oskar Morgenstern, (3d ed. 1953); 
D. Fudenberg and J. Tirole, Game Theory (1994); M.D Daws. Game  Theory, A Nan-technrcal Introduction 
(1997). R.B Myerson. Game Theory. Analysls ofConfltct (1997); J.F Nash, Jr , Essays on Gunre Theory 
(1997); A Rapoport. Two-Person Game Theory (1999) 
‘I Fatlgue Countermeasures I n  the  Rarlroad  Industry. Past and Current Developments, Patrtck Sherry, 
Ph.d, Unlverstty ofDenver, June 2000, paper at http://www.du eddrransportatlodfatlgue. Dr. Sherry at 
pbherr).@du edu 
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introduction 

The spotllght has fallen, once again, on  the safety of the railway. Whilst there IS an 
ongolng investigatlon into the causes, ~t seems possible that somewhere in  the supply 
chain  of services, in this case for track inspection  and replacement, there  has  been a 
fallure to deliver the safety  performance  needed. 

This  paper attempts to identify the key elements (vltal links) in the supply chain and 
highlights some of  the  safety responsibllities of these  vital links. The organisations, 
especlally people, who make up these  links are Identified as they are key  in making 
the  chain strong. 

The  paper identifies, at a high  level, how the supply cham delivers the safety 
performance  and  whether  thls  performance matches (or exceeds) the safety 
performance requirements. 

The key areas of safety responslbillty are identlfled, wlth some lndlcation of how 
these responslbillties are, or indeed  could  be,  addressed by the approprlate 
organisations. 

Fmally, two things are presented Flrst, a view IS  glven on who is, or perhaps should 
be, responsible for safety I n  the supply cham. Second, some questions are posed, to 
stimulate debate both  today  and  in the future. 

What is the Supply Chain? 

There is  a tendency, before answering one specific question, to ask  at least one other. 
That  tendency is followed  here, as before asking who is responsible for safety in the 
supply chain, It IS useful to identify  what the supply chain compnses. 

It IS almost  universally  accepted  that the provlsion of a rallway service is a “good 
thlng”. It IS understandable that In provldlng  this  rallway service, thls “good thlng”, 
there  is an expectatlon on the  part  of  the  people  uslng It that I t  IS  safe. There IS also 
the antlclpation, on the  part of the  people providlng the good thlng, that i t  will be safe. 
However,  these two vlews on “safe” may not, and  often are not, the same. No attempt 
here IS made to define what safe means In these different contexts other than to state 
there IS an accepted view that “safety is.. ... freedom from harm”. That is on the part 
of  the user, there IS  the  vlew  that in taking advantage of this good thing, no  harm will 
come to them. 
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However the rallway system I S  large and complex and,  slmply by consldenng  the  slze 
and nature of the component blts (trams, wagons, track, bridges, stations, people,  for 
example), the  fact  that  there IS the potentml for users to be harmed IS  clearly apparent. 
It is in the supply cham that  the potential to cause harm (and thls is not meant to be 
peJoratlve, and harm  may  be caused unwlttingly, accidentally or deliberately') IS  

addressed and tackled. By using the theme of the potentlal to harm, the concept of 
uncertamty, and from then, nsk IS  rased. Agaln. there IS  no attempt here to talk about 
nsk, or ALARP, OT other concepts, although the use of safety and “acceptable risk” as 
synonyms should be hlghllghted 

Now, havlng declded that  the rallway IS a good thlng, what needs to be In place to 
dellver it7 

The rallway servlce I S  provided by a railway operation that is rehant upon 
maintenance, the development and dellvery of products and  servlces, both tanglble 
and mtanglble and  the provision of the wherewithal (those  trams, wagons, coaches, 
track, etc) to make the overall performance of the service match the expectatlons. In 
the UK, thls is delivered in an envlronment defined by legislation and standards. 

Who is in the Supply Chain ? 

There are a number of bodles Involved in the Supply Chain  From standards 
organlsatlons and “regulators” through servlce and equipment provlders (Ralltrack, 
LUL, ROSCOs), manufacturers, maintainers and operators  (TOCs,  FOCs), the supply 
chain lengthens, until users start to get the servlce they deslre.  Does this supply cham 
delrver the good idea or are there other bodles to satisfy? 

Safety in the Supply Chain 

Underplnnmg safety requlrements as a mmmum2 are those legal Acts and Statutory 
Instruments and other “Standards” bodies, who attempt to identify safety 
requlrements, Including how they might be addressed. The Regulator and, In the UK, 
the Rallway Group provlde hlgh level responses to these, to be addressed by the other 
lmks In the Supply Cham. The  service provlders respond to these, elther as a legal 
obligatlon (e.g. Railway Safety Cases, RSC) or as part of thew duty of care. The 
Infrastructure providers, in particular, must address the safety  across  the  network they 
provlde, wlth all the complexitles and Interfaces that this  bnngs. 

Manufacturers, as providers of products, have a legal duty to ensure their products are 
safe and fit for  their Intended purpose  and for use on the infrastructure, but In a 
complex operating envlronment they need to understand the risks posed by the 
different interfaces. They are required to have then products  scrutmised and for them 

I 

ltes In ensunng the  strongest  supply cham, not tn  acts of vandaltsm, or  other wtlful acts amed at 
caustng ha1 rn 

Thls paper  dssumes that those tn the supply  cham understand theil- duty of care That IS, the~r  ~nterest  

2 My tntelpletdtlon, as there  should be a destre to exceed standxds. not merely match them 
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to have a “Product” Safety Case. Similarly, support service providers (builders, 
installers, maintainers, etc) are requlred to respond to the infrastructure RSC with 
their own Contractor’s Safety Case, which  may  well detail then responsibilities under 
other leglslation, the Construction (Design and Management) Regulations (CDM for 
short). Operators have a safety case of their own, be  they freight or passenger or other 
types of operator. 

The public, society at large, has a role In the dellvery of safety, particularly in 
identifying requirements and understanding the reasons for any shortfall in safety 
performance. 

Safety Performance Requirements 

Society  has a view on what  level of safety i t  wants  form the railway, and individuals 
have their own mews as well. These views are artlculated, perhaps through 
legislation for users as a whole, but these  may  be different from any individual 
perspectives. These are developed as hlgh level specifications, which in turn become 
industry standards. Designers and developers interpret industry standards, perhaps in 
combination with standards from outslde the  rail industry, to produce design and 
manufacturing standards, all aimed at  addressing the safety requmments. 

Installation and maintenance standards define  much of what happens to support and 
ensure safe operations and the standards for operational issues continue this. This 
results in the safety performance achieved. This is compared with the “user” or 
societal requirements (which may  have  changed) and the cycle begins agaln. 

Safety Responsibility 

It  can reasonably be expected that the management of safety throughout the railway 
will  be investigated and  tested to determine whether, across the railway as a whole, 
such  management  is effective in ensuring the  safety performance required 1s met. 
Such interrogation of the management and management systems should be ongoing as 
this 1s a key element of achieving success in the  management of safety, and of course 
health. In part, this 1s addressed  by  audits  against Rallway Safety Cases, but not all 
elements within  the  management of the  supply  cham in the Railway Industry (in the 
UK) are covered by the same audit protocol. 

A pyramid of responsibility, wlth society  at the apex, can be identified. 
Manufacturers produce things to  requirements,  as identified earlier, and these are 
delivered to operators. Operators must  understand how these products interface with 
their own systems and whether any new safety management issues anse. In turn the 
operators have different needs which must be addressed  by the service provlders, and 
in doing so, the “regulatory” framework may need to be addressed. Note that in 
situations where society’s representatives prescribe a new “good thing”, all tiers may 
need to readdress how they approach the management of safety to carry out 
effectively their safety responsibilities. 
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Importantly, users (soclety) must  ask for a performance that I S  achlevable, affordable 
and acceptable If the rallway IS to remaln a good thmg. Once thls has been agreed I t  
must be dellvered. The llnks In the supply cham must feel that the whole I S  

achievable, otherwise the cham wlll become weak, breaklng at the weakest lmk and 
safety wlll be compromlsed. 

Safety  in the Supply Chain 

Clearly, all Involved have  a responslbility, but at present no one body is taklng overall 
charge. Regulation may not be the answer, as regulation IS a  way to discharge some 
of  the aspects of responslbllity, but not, perhaps, all of them. The Rallway Industry 
should take charge  and a smgle Railway Industry body, perhaps an expanded Ra~lway 
Group should have overall responslblllty for safety In the supply  chain. Regulators 
can then dlscharge their obligations by matchmg safety performance agalnst safety 
requlrements, taklng executlve actton as appropriate. It should not be left to 
Government, as the Railway servlce can be expected to outhve governments, and, In 
any case, polltlcisatlon of safety IS undeslrable. 

Conclusions 

Safety In the supply chain I S  a curate’s egg The Industry I S  doing well In some areas, 
less so In others. Thls  needs addressmg. Operational performance and safety 
performance are not mutually exclusive, but there should be clear communicatlon of 
what IS bang traded off wlth what. Good processes exlst, Including those in 
HaSaWA, and these  should be adopted, or where they  have been adopted, Improved. 
The Industry needs to understand soclety’s requlrements and identlfy how i t  is going 
to deliver these requlrements. If they can’t be dehvered, I t  needs to identlfy what is 
bang done instead. 
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ABSTRACT 

When  the  Mass  Transit  Railway  in  Hong  Kong  was  inaugurated in 1979, It featured  only 
one  urban  line. In less  than  two  decades,  the  system  has  been  expanded to comprise 4 
mass  transit  railway  lines  and  a  dedicated  Airport  Express  Line  (AEL). 

In fact,  the  network is being  continuously  upgraded.  Major  upgrade  work in the  existing 
network  includes  for  example,  station  improvement  and  retro-fitting  platform  screen  doors. 
A new extension,  the  Tseung  Kwan 0 extension,  will  also  become  operational in 2002 

MTR Corporation  Ltd.  (MTRCL)  has  developed an Integrated  System  Assurance  framework 
in order to assure  the  operational  safety of these  diverse and major  works.  This  framework 
covers  the full asset  life  cycle from conception,  operations to final replacement / 
decommission. The  elements of the  framework  include  value  assessment,  hazard 
management,  operability  and  human  reliability  analysis,  software  assurance  and 
maintenance  optimisation. 

This  paper  describes  the  essential  elements  of  the  MTRCL  Integrated  System  Assurance 
framework.  Emphasis,  however, will be put  on  the  lessons  learnt  from  the  application of the 
methodologies in the  new  extension  projects  and  the  network  Improvement  projects. 

1. Introduction 

( 

MTR Corporation  Ltd.  (MTRCL)  built  and  now  operates an underground  railway  system  in 
Hong  Kong, meeting  a major  portion  of  Hong  Kong’s  transport  needs.  The  system  was  first 
opened to the  public  in 1979. It now  consists  of 44 stations,  distributed  along  four MTR 
lines  and  a  dedicated  Airport  Express  Line  (AEL)  stretches  over  a total route  length  of 
82.2km  (Figure 1). The  current  daily  (weekday)  patronage  is  over  2.2  million. 

The  Corporation is also  continuously  upgrading  the  system  and  major  works  such  as  EMU 
re-furbishment,  station  improvement,  and  retrofitting  platform  screen  doors  are  at  different 
stages  of  development  and  implementation. 

This  paper  describes  an  integrated  system  assurance  (ISA)  framework  for  assuring fit-for- 
purpose  performance  of  new  railway  assets  in  terms  of  reliability,  availability,  maintamability 
and  system safety (RAMS)  throughout  their  asset  lives.  This  paper  describes the principles 
of  the  methodology,  how  RAMS  related  engineering  actlvities  are integrated into a  common 
framework,  and  how it can  be  applied to suit  the  needs  of  different  operational  practices and 
equipment. 
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2. OVERVIEW OF THE  ISA  FRAMEWORK 

2.1 The Foundation of System Assurance 

The  principal  function of  system  assurance  in  MTRCL  involves  undertaking  specific  tasks  in 
various  phases of asset  acquisition  or  modification  programmes in order to help  ensure  that 
the  delivered  equipment  is "fit for  purpose"  i.e. it performs  consistently to the  required 
safety,  reliability  and  efficiency  standards. 

The ISA framework  is  built  upon  the  Safety  Management  System  of  the  Corporation.  The 
Safety  Management  System  [Gaffney  1999,  Kam  20001  provides  a  structured  approach 
with  the  appropriate  organisation  (competent  people  with defined responsibilities)  and 
arrangements  (adequate  control  processes,  procedures and standards) to ensure  suitable 
and  sufficient  implementation of  the ISA framework. 

System  assurance can be  considered  a  special  form of safety  management  for  managing 
modifications  or  new  extensions to the  railway.  Instead  of identifying  a  series of operational 
safety  tasks to be managed on a  day-to-day  basis,  a  series of prolect-specific  system 

( assurance  tasks will be performed.  These  tasks,  once  performed  satisfactorily,  will  assure 
that  the  modifications  or  the  new  extension  meet  the  safety and reliability  objectives of the 
project  [Kam & Lai  1999,  Lai & Ng 19991. 

2.2 The Structure of the ISA Framework 

The  framework  is  organised  according  to  the  project  life  cycle.  For  project  risks  arising 
during  asset  design,  construction  and  operation,  the  system  assurance  tasks to be applied 
will  vary.  Figure 2 shows  how  the  various  types  of  system  assurance tasks  come  together 
in a  closed  loop  manner to help  achieve  the  "fit  for  purpose"  objective.  The  tasks  are  further 
discussed in Section 3 of  this  paper. 

2.3 Integration of System  Assurance  into  Project Management 

The  basic  philosophy of safety  management  in  the  MTR  Corporation,  as  in  many  other 
major  companies,  is  that the safety  responsibilities  are  with  the  "line  management"  (these 
are  personnel  who  have  direct  control  over  the  work)  [Ball,  1996,  Cox and Tait,  1998,  Lee 
1996,  Tong,  19951. In the  project  phase,  these  include  the  Project  Managers,  Design 
Managers  and  Construction  Managers  who  manage  the  design and construction 
processes of the  new  extensions. 

The  specific  safety and reliability  requirements  and  system  assurance  tasks  that need to 
be carried  out  by  the  design  consultant / contractor  have  therefore been placed  in  the 
relevant  contract  documents. By managing  the  fulfillment of the contracts, the managers 
will  be  able to ensure  that  due  considerations  have  been  given to the system  safety  and 
reliability  aspects  of  their  work  [Kam  et  al 19991. 

JKarnlpaperlPpr2K10119/06/2000 9:20AM Page 3 



3 

B 3 2 3 E m I 
f- 

r 



International Railway Safety Conference London, 8 - IO Nov 2000 

3. THE INTEGRATED  SYSTEM  ASSURANCE  PROCESS 

3.1 Initial Risk  Appraisal & System Assurance  Programme  Planning 

During  the  concept & definition  phase,  an  initial  risk  appraisal  is  conducted  as  part of the 
budget  submission  process  in  order to help  management  make  the  right  business  decision 
based on a  better  understanding of  the  potential  risks  involved.  The  risk  appraisal  results 
are  reviewed  and  updated  periodically  to  reflect  changing  circumstances  [McCusker 20001. 

The  following  eight  risk  areas  are  used  for  assessing  project  risk,  during  both  system 
implementation  and  future  system  operations: 

a. 

b. 
C. 

( e. 
d. 

f .  

h. 

Health,  Safety & Environment - potential  risk to the  health & safety of passengers,  the 
public,  employees  and  contractor  staff,  and to the  environment. 
Railway  Service - effects  to  railway  setvices. 
Business  Impact - this  is  related  to  the  strength of the  business  case  (and the return on 
the investment). 
Cost  Control 
Programme  (project  schedule)  control 
Public  Interest - this  is  related to the  need to meet potential  public  interests or  pressure 
over  the  work. 
Technical  Difficulty - difficulty in the  design,  manufacturing,  implementation,  operation, 
maintenance  or eventual  disposal of the  system. 
Complexity  of  requirements - Risk  in  achieving  requirements for the  work  due to the 
nature  and  complexity of  the  project  or  the  rapid  development  in  technology. 

The  risk  level  in  each  of  these 8 areas  is  then  appraised on the  basis of the  best  information 
available at the  time on a  scale  1-4.  Risk  Level  1  represents  high  risk  and  Risk  Level  4 
represents  low  risk.  Having  determined  the  Risk  Level  in  each  of  the 8 Risk  Areas, a 
suitable  overall  Project  Risk  Index  (PRI)  is  determined,  which  ranges  from 1 to 4 depending 
on the result  of the  risk  appraisal. A PRI  of 1 indicates  a  high  risk  of  project  failure  whilst  a 
PRI  of 4 indicates  a  low  risk.  The  PRI  helps  to  tailor  a  system  assurance  programme  that 
meets  the  technical and business  needs  of a  specific  project. The system  assurance 
programme  covers  the  RAMS  activities to be  conducted  during the major  phases of a  typical 
project  life  cycle. 

Table  1  illustrates  how  the  Project  Risk  Index  relates to the required  level of system 
assurance  effort,  and is used  for  identifying  the  requisite  system  assurance  tasks  according 
to the  assigned  PRI. The tasks  are  classified  as  follows: 

Mandatory : These  tasks  are  normally  required.  In  cases  where the nature  or  scope of a 
project is such  that  certain  mandatory  tasks  are  considered  not  applicable,  such  tasks can 
be  waived  subject  to  a  formal  approval  process. 

Recommended : These  tasks  are  normally  cost  effective.  The  project  team  considers on a 
case  by  case  basis  which  tasks  should  be  undertaken. 

Optional : These  tasks  are  usually  not  required  for  low  risk  projects.  This is either  because 
such  tasks  are  usually  not  cost  effective  for  low  risk  projects  or  because the existing  control 
are  considered  adequate.  The  project  team  may  wish to undertake  them  to  suit  specific 
project  needs. 

(. 
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Table 1 System Assurance Programme Tasks Selection Table 

1 

19 

. l o  . . Verlflcatlon 8. Test Programme 21 

I 0 0 Data & Docurnentatlon  Management 20 
0 . Deslgn Review &Audit I 

I 
~~~ __ > . 

Verification &Testing 1 

System  Performance  Monitoring 

22 0 . . 0 DRACAS 

Note 1 Project  Hazard  Log IS a  mandatory  requirement for PRI 1 / 2 project.  Some safety crltlcal Item 
related  projects  may  be  assessed  as  PRI 3 / 4. In  which case Project Hazard Log, whlch IS a  sub- 
task  under  System  Safety  Management, IS a mandatory requlrement. 

Note 2: Recovery  process / Emergency  response  analysis IS recommended  for PRI 1 /2 project  which 
Includes  any  new  significant  Infrastructure  or  rolllng stock works  and  should Include the  review / 
revision of the  existlng  contlngency plan. 

This  "tailored"  approach, i.e. matching  effort to the need,  is  similar to the reliability 
programming  methodology  advocated  by  MIL-STD-785B and DEF STAN 00-40 Part 1, but 
these  standards  are  too  generic  and  broad,  and  do  not  always  fully  reflect the Corporation's 
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needs.  The  Corporation's  system  assurance  framework  provides  procedures  and  technlcal 
application  guidelines  that  are  compatible  with  the  existing  practices of OED. 

When  the  applicable  system  assurance  tasks  have  been  selected,  a  programme  plan is 
developed  which  ties  together  all  the  tasks.  The  programme  plan  stipulates  all  task  owners 
and  deliverables,  and  the  task  commencement  and  completion  dates  are  linked to major 
project  mllestones. 

One  of  the  problems  frequently  encountered  by  safety  or  reliability  engineers  is  the  inability 
to  influence  design  at  the  early  design  and  development  stages, and often  this  results  in 
wasted  effort,  and/or  additional  cost to remedy. In order to ensure  that  RAMS  issues  are 
considered  in  a  timely  manner,  the  emphasis of the  programme  plan is very  much on how 
the  system  assurance  activities  relate  to  and  integrate  with  other  design,  development, 
testing,  production,  installation  and  commissioning  activities. 

3.1.1 New  Railway  Extension  Projects 

The above PRI rating  is  applied to major  modification  works in the existing  railway.  For 
the new extension  projects, it has  been  found  more  effective  when  the  whole  extension 
is considered  together  with  an  overall  system  assurance  programme  to  cover  all the 
contracts  for  the  extension.  Based on the  same  principle  as  above,  the  system 
assurance  activities  for  each  contract  will  vary  according to the level of rlsk  and the 
importance of each  contract to railway  operation  [Kam  et  al 19993. 

3.2 Requirements & Specifications  Management 

For a complex  system,  it is necessary to address the following  types of requirements and 
determine how best to meet  them  at  the  project  specification  phase: 

a.  customer / user  requirements 
b.  functional  requirements 
c.  system  configuration  and  design  characteristics 
d.  man-machine  interface  and  system  interfacing  requirements 
e.  quantitative  and  qualitative  RAMS  requirements 
f. specific  system  assurance  activities to be  undertaken  by  contractor  during  design, 

development,  manufacturing  and  installation 
g.  verification and test  requirements 

Such  requirements can be numerous,  and  experience  has  taught us that the following 
requirement-related  problems  can  often  cause  programme  delays  and  performance 
deficiencies: 

Incorrect  interpretation of  customer  needs 
RAMS  performance  targets  not  based on actual  customer  needs 
Unrealistic  RAMS  performance  targets 
Conflicting  requirements 
Origin,  changes and compliance  status of requirements  not  traceable 
Contractor's  interpretations of requirements  different  from  those of the  Corporation 
Ambiguous  requirements 
Requirements  poorly  organised 
Requirements  out  of  line  with  available  proven  products 
Overly  complex  systems 
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In order to minimize  abortive  work and contractual  disputes, the Corporation has developed 
a  systematic  process,  which  involves  the  application of methods  such  as value engineering, 
value assurance of life-cycle cost,  surveys,  consultations,  System Diagrams, Functional 
Schematics,  Operational  Flow Schematics, interface I integration management, software 
assurance etc.  for  requirements  identification,  evaluation,  synthesis,  tracking  and 
documentation. These methods  are  particularly useful for defining system interfaces  and 
requirements thereof.  Together with a  comprehensive  set of technical / operational 
standards,  project-specific fire design strategies  and  relevant  safety principles [HSE 19961, 
the methods are able to support  designers,  operators,  contractors and maintainers to 
understand and communicate effectively on key  functionalitles and changes 

3.3 Contractor & Design  Proposal  Evaluation 

Managing  RAMS  within  one's own organisation IS quite different  from managing RAMS  from 
a  distance in a  contractor's premises. The engagement of a competent and responsible 
contractor is critically  important. Whilst cost  is  always  a  major  factor in contractor selection, 
the technical aspects can become overriding concerns  for  safety  or service critical  systems. 
The Corporation adopts  a vigorous pre-qualification, tendering and vendor evaluation ) 
process  which  sometimes  involves  extensive  pre-tendering  audits  and  trials.  During  the 
project tendering phase the system  assurance  methodology  focuses  on the evaluation of 
potential contractors' capability,  for example, in  the following areas: 

a. the comprehensiveness of their system assurance  organisations  and plans, 
b.  experience in applying  system assurance to previous  projects, 
c.  the  accuracy and reasonableness of their  claims  of compliance with RAMS 

d.  the use of untried technology, 
e.  the anticipated performance of proposed designs, and 
f. their  understanding of the project requirements and appreciation of the Corporation's 

requirements, 

culture and  practices. 

3.4 Design  Approval & Programme  Control 

During the design phase,  the following risk and RAMS  related engineering and ] 
management tasks  are undertaken to ensure  that the system assurance programme  is 
under control, the  issues  that can potentially affect project performance are managed,  and 
that  the contractor gives  adequate design attention to critical RAMS related issues: 

a.  Project  Risk  Management 

This  involves  the  systematic and comprehensive identification of uncertainties that may 
delay the project  programme, increase the  project  cost  or  affect the technical viability of 
the project. The process  covers all financial, contractual, regulatory and technical  risk 
issues, as well  as social / public issues, that  are perceived to be significant and relevant. 
When the uncertainties  are identified, the project team then puts in  place risk  controlling 
or reduction measures and allocates responsibilities. 

b. System Safety 
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The  most  important information in the  management  of  system safety is the perceived 
hazards  and  their  control status. The  main  hazard  information flow through  the  system 
design,  construction,  testing  and  operations  stages  are  shown in Figure 3. 

Project Phase I I Trial Operations & Operations Phases 

P 

H 

R 

S 

- 
Feed back to ne,tt relevant project 

Hazard 
Identification I 

I 

& Resolution 

4 
Checking und Verification 

Installation 

of Design  Control 
Meusures 

4 4- Commissionlng Testlng and 

ValidatLon OjSystem 
Functions and Performance 

Trial 
4 Operattons 

Hnznrd  Momtoring m u 1  
Procedure Validntlon Operatlons I & 

I I L 

Matntenance 
On-going  Operational  Hazard 
Management 

1 
OPS 

H 

R 

S 

T 

___+ Flow of Hazard infornzation 

PHRS: Project  Hazard  Registrution System 

Ops HRS: Operations Hazurd Registration System 

Figure 3 Hazard Information  Flow  for  Managing  System  Safety 

The  first  step  of  the process is  the  identification of  reasonably  foreseeable  hazards 
arising  from  the  installation,  commissioning  and  through-life  operation  of  the  system. 
Adequate  qualitative  or  quantitative  risk  analyses will then  be  performed to determine 
how,  and  with  what  frequency,  systems  could  fail to function,  what  effects  such  failures 
will  have,  and  how  such  failure  effects  could  be  mitlgated  effectively.  Whilst  the  inherent 
safety of  the  system is of  fundamental  importance,  it  is  also  necessary to pay a lot of 
attention to how  the installation and  trial  run  of  new  equipment can possibly  affect  other 
existing  railway  equipment  and  services.  The As Low As Reasonably  Practicable 
(ALARP) principle [HSE, 19921 is  applied in determining  cost-effective  risk  reduction 
measures. 

Hazard  registration,  reporting,  monitoring and risk  reduction  actions  are also undertaken 
in  accordance  with  pre-defined  plans  and  procedures.  When  the  system  is  handed  over 
for  operations,  the  operational  hazards  remaining  in  the  project hazard regieter  (PHRS) 
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are transferred to the Operating Rallway’s Hazard Registration  System  for on-going 
monitoring and control. 

c. Demonstration of  Case for Safety to the  Railway Inspectorate 

The Corporatlon has commttted to the Hong Kong Government through the Operating 
Agreement that no new railway facilities will be open for  public service until the Chief 
lnspectlng Officer of Railway (usually known as  the IOR) of the Hong Kong Rallway 
Inspectorate is satisfied with the safety standard of those facilities. 

The Corporation has chosen to demonstrate the case for major extensions or major 
upgrades in  a structured manner, taking into account international best practices. The 
key steps to establish the case for safety are summarized in  Figure 4. 

First, the Corporation had put  in place organization and arrangements to enable the 
systematic management of safety issues, hazard identification and control, and risk 
assessment / modelling as described above in this paper. The salient features of 
these arrangements and significant findings from the safety analyses were then 
summarized in the System Safety Report. ) 

Parallel to the above, major design features and safety Issues were discussed with the 
Railway Inspectorate in a series of  10R Consultation Meetings. A set  of IOR 
Consultation working papers was also developed to facilitate the discussions. 

The  final stage included a series of on-site railway inspections conducted by the 
Inspectorate to observe, verify and test specific safety features and operatlonal 
arrangements, wlth reference to the  issues identified from the System Safety Report 
and In the Consultation Meetings. 

Upon completion of all safety verification with the Corporation, the IOR  reported his 
findings to the Secretary for Transport of the Hong Kong Government, endorsing that 
the railway was safe for  public passenger service. 

d. RAM (Reliability,  Availability,  Maintainability) 
1 

The emphasis of  RAM requirements in the contracts is very much on the prevention 
(designing out), detection and correction of inherent reliability deficiencies. Depending 
on the nature of  the system being designed / procured,  techniques such Reliability  Block 
Diagrams,  Fault  Tree Analysis, Failure  Modes & Effects Criticality  Analysis,  reliability i3 
availability modelling, reliability prediction and apportionment,  maintainability design 
review and demonstrations etc are applied  selectively to address specific  parts or 
functions of the system.  Reliability  design criteria are established and fault  tolerant 
designs are  employed to cover critical parts  of  design. 

\ a  

(Organization & 
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Identlflcatlon & 

& Modelling 

Consultatlon 
Working Papers - 

Railway Inspectlons 

.c 
Approval of Commencing Public Service 

Figure 4 Demonstration of the  Case  for LAR Operational  Safety 
To the  Railway  Inspectorate 

Maintainability  design  criteria  which  cover  parts  interchangeability,  accessibility  of  parts 
and  test  points,  calibration  needs,  modularity,  use of standard tools etc.  are  also 
specified.  Mean  Time To Repair  and  other  numerical  maintainability  targets  are  set on 
the  basis of service  needs. 

e. Maintenance  Requirements and Support 

Traditionally  maintenance  requirements  are  established  on the basis of  suppher’s 
recommendatlons  and  in-service  experience.  When  potential  benefits  outweigh  costs,- 
systematic  maintenance  analysis  techniques  such  as  Reliabllity  Centred  Maintenance  are 
employed to establish  maintenance  tasks  and  frequencies  for  new  and  complex  systems. 

Maintenance  support  resource  requirements  such  as  skill,  training  needs,  crew  size, 
spares,  maintenance  facilities  etc.  must  all  be  established  well  in  advance to ensure  that 
when the procured  system  goes  into  operational  service it can be operated  and 
maintained  in  its  intended  operating  environment. 

(. 

f. Operability & Service  Recovery 

The  system  assurance  methodology  emphasizes  the  importance of involving the 
operators  from  the  very  early  stages  of  design to ensure  that  operational  requirements 
and  human  factors  receive  adequate  attention.  Formal  ergonomics  and  human  reliability 
assessments may  be carried out to analyse  significant  man-machine  interface  issues. 
Design  features  and  procedures  that  control  hazards,  respond to emergencies,  enable 
speedy  service  recovery  following  Incidents  or  failures  are  also  given  early  conslderation 
in  the  design  process. 
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3.5 Verification  and  Validation 

a. identify deficlencies in design, material and workmanship  as early as possible, 
b. identify effective improvement measures, 
c. check compliance  with all requirements, and 
d. determine  operational service readiness. 

The system  assurance framework provides guide-lines for calling up, on selective  basis, 
physical and configuratlon  verification,  environmental  tests, endurance tests, simulated-use 
tests, burn-in tests and pilot station tests I trial  operations to complement standard  system 
development  and integration test  work. When on-site  testing  is performed, contingency 
measures  must be in place to mlnimlze  potential  interruptions to existing  railway  services in 
case that  failures  occur. 

3.6 System  Performance  Monitoring 1 
Systematic  data  collectlon,  reporting and analysls  methods must be established prior to the 
operation phase for 

a. monitoring performance and identifying improvement needs during the defect  liability 

b. monitoring performance and supportmg  improvement and replacement decision 
period, and 

making during operational service. 

A  typical  performance monitoring method consists of the following  activities: 

- establish organlsation and responsrbillties 
- determine  input  data requirements 
- collect and record data in accordance  with established procedures 
- report RAMS performance periodically and highlight significant achievements and 

- analyse  failures to determine causes of failures 
- Identify  Improvement measures and implement them in design, manufacturing, 

major problem  areas 1 

operatlon or malntenance processes 

4. LESSONS  LEARNT FROM APPLICATIONS 

The  ISA  framework  has evolved from experiences in the applications of the system 
assurance process  for different projects in  MTRCL. 

More noticeable  recent applications of  the  methodology  included: 

- The new Airport  Railway  (comprising  the Airport Express  Line and the Tung Chung Line) 

- Retrofitting platform screen doors (PSD) to existing underground stations 
- Station improvement works (improving  accessibility,  passenger flow  and control  rooms) 
- Environmental  Control System  and Power Remote Control system upgrade works 

which  was  opened  in 1998 [Kam, et al1999, Ng, et al, 19981 
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- Station  public  announcement system  upgrade  works 
- Additional of new  running lines  to  the  Airport  Railway to accommodate  future  growth of 

- Study  of  automatic turnaround system 
- Improvement to the  procedure  for  detrainment  in  tunnels  [Kwok & Ng 19991 

The  above  applications  have  verified  the  applcability  and  usefulness  of  the ISA framework 
and  have  provided  experiences  that  enabled  continuous  Improvement to the  approach. 
Some  key  issues  are  summarised  below: 

4.1 The  Scope of Application 

It was found  that  the  methodology  is  not  only  useful in asset  modifications, it was  also  useful 
in  managing  changes  in  operational  practices  (such as the detrainment  procedure)  and  in 
supporting  the  development of  new  systems (such  as  the  automatic  turnaround). In effect, 
the  ISA  framework  provided  a  structured  methodology to manage the operational  changes 
in  railway  system,  whether the changes  are  adding  a  new  extensions  or  upgrading an 
existing  system. 

4.2 Line  Management  Buy-In 

patronage 

It is  important  that  the  project  management  team,  the  future  operations  team  have  a  good 
understanding  and  agree  on  what  the ISA framework  will  achieve and deliver to them. This 
will  create  commitment to the  appllcation of the  methodology  and in turn,  will  lead to more 
effective and efficient  delivery of  the  projects  that  meet  the  original  requirements.  The 
understanding  and  confidence in the  methodology will also  avoid  duplication of efforts  when 
different  parties  attempt to ensure  that  their  requirements  are  met. 

One  effective  way to create  such  buy-in  is to  conduct  periodic  in-house  briefings  for  project 
team  members on the  ratlonale  and  approach of  the  process. 

4.3 Progress  Needs  to  be  Assured 

The  various  system  assurance  tasks  produce  most  value  when  they  are  conducted  at  the 
correct  time.  To  improve the timing of the  actions  and  the  necessary  contract  control, 
milestone  audits of critical projects  will  also be linked to the completion of some of the 
system  assurance  tasks. This will  ensure  that  system  safety  be considered at the right 
stage of the project  and  improvement  introduced  at the most cost-effective way. 

4.4 Transfer of Hazard  Control  During  Hand-over 

When  a  project  moves  from  testing  and  commissioning to operations,  the  responsibility  for 
controlling  the  assets  and  their  risk  reduction  measures  is  also  handed  over.  For  large 
systems, this hand-over  may  span  over a  long  period of time. To prevent  gaps  in the 
continuity  of  responsibility from  appearing, a more  structured  hand-over  arrangements  for 
the  assets  are  being  developed.  The  same  will be applied to the hand-over of  system 
safety  matters. 

4.5 Other  Areas 

JKamlpaperlPpr2KlOI19/06/2000 9:20AM Page 13 



Internattonal Railway Safety Coilference London, 8 - 10 Nov 2000 

The ISA framework continued to be strengthened with practical experience  on the 
applications  of  the framework to different  systems and works. Three further  directions 
development in the pipeline include, 

- a more focused approach to interface management 
- a more comprehensive  approach to software life cycle management 

5. CONCLUSIONS 

The  system  assurance methodology adopted by MTR Corporation  Ltd. IS a  life cycle 
process. It provides  a coherent and comprehensive  framework  for managing activities that 
have direct  bearing on the initial as well  as the long term RAMS performance of railway 
systems. 

The integrated approach to system  assurance emphasizes undertaking system  assurance 
tasks  that  match  the  needs  of the system to be procured. To be effective such tasks must 
be performed during  the appropriate phases  of the system's life cycle, and they  must be 
integrated with  other design and manufacturing / implementation activities, and deployed in 1 
a cost-effective manner. 
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1 INTRODUCTION 

The  Land Transport Authority (LTA) of Singapore was formed in 1995 from  the 
amalgamatlon of the  former  Road  Division of the Public Works Department (PWD), Registry 
of Vehicle (ROV), Policy Department of M~nistry of Communication and  the former Mass 
Rapid Transit Corporation (MRTC). The principal objective entrusted to the LTA is inscribed 
in its  mlssion  statement, “to provlde a quallty, integrated and efficient land transport system 
which meets the  needs and expectation of Smgaporeans, supports economic and 
environmental goals,  and provides value for money.” 

LTA is a unique organisation  with its roles  both as a developer as well as a regulator of land 
transport system in  Singapore. The LTA management firmly believes in safety for  its project 
staff, the operators’ staff, the land transport commuters and the public in general. This  is a tall 
order to achieve. In 1996,  LTA decided to engage an external consultant to draw up  an 
effective Safety Management System. Study on LTA as  an organisation with its roles in 
delivering a world class land transport system was camed out with the help of the consultant. 
As a result, a formal structured process in achieving Total Safety was proposed and accepted. 

c 

TOTAL  SAFETY  MANAGEMENT PLAN 

LTA SAFETY POLICY 
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A systematic structured approach in ensuring safety was proposed under the name, Project 
Safety Rev~ew or PSR Process. Safety Submissions are required at four significant stages of a 
Project Life Cycle: at the Conceptual Stage, the Design Stage, the Hand-over Stage 
(completion of Test Running) and lastly, at the completion of Trial Runnlng but  before the 
commencement of Revenue Service Operation. Similar process was adopted for Road  and 
Rail projects with  slight differences (Please see next page - Chart 1 & 2 for more 
~nformat~on). 
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2 IMPLEMENTATION IN THEORY 

2.1 Establishing  the  Ground  Work,  Organisational  Set-up 

LTA recognlses that it has  two  signrficant  but dlstinct roles  to play. On one hand,  as a 
network developer, i t  has to ensure that a Mass  Rapld Translt (MRT) or Light Rapld  Transit 
(LRT) Project IS safe to develop and  dellver,  and  can be operated safely. On the other hand, 
as a regulatory body for the public transport operators, LTA scrutlnises them to ensure that 
there is an organisatlonal structure and  process in place to operate the Systems safely. 

I 

In September 1997, a seminar was organised by the Safety Assurance Department to launch 
the  LTA’s Safety Policy, during which the Chief Executive made a formal declaration of the 
Safety Policy. 

System Assurance Group (SAG) was formed  in 1998 under the office of the Chief  Engineer, 
Systems. The department is entrusted to provide System Assurance services to the Project & 
Engineering Divlslon,  the responsible division for the implementation of rapid transit  and 
road projects. To have  an acceptable degree of independence, the SAG  does not report to the 
Project Director but  act as his advisor on System Safety matters. 

To ensure pubhc commuter and staff  safety,  the Operators are obliged by Licence and 
Operatmg Agreement (LOA) to Implement a sound safety management system, subject to 
regular audits by LTA through the Manager of Publlc Transport Regulation (MPTR). 

In May 1999, in conjunction  with  the  overall organisational restructuring plan, Safety 
Department (SD) was formed; the Construction Safety Department was combined with the 
Safety Assurance Department. A new  division called the Contracts and Process Division was 
formed, to which  Safety Department reports,  to ensure independence for effective check and 
balance purposes. 

.- .-- 

~ . I  

2.2 Establishment of the Rules, launching  the PSR Manual 

In August 1999, the  LTA  management instructed Safety Department to prepare Project 
Safety Review Manual to clearly define the requirements of the PSR process. A clear review, 
audit  and  approval  hierarchical set up  was established in line with the latest organisational set 
UP. 

The SAG group will play the role of revlewer  and submitter, responsible for revlewlng, 
collatmg and Integrating indlvldual system discipline’s safety submissions Into the System 
Safety Submisslon. The System Safety Submisslon comprising SAG’S independent safety 
assessment report,  hazard  logs  with  details of hazard analysls and  risk assessment, mitlgating 
and close-outs are  then submitted to  the  Safety Department for audtt purposes. 

The Safety Department  will audit the safety submisslon focussing on Hazard Analysls and 
Risk  Assessment  and Mitigation Process. The Hazard Log is the fundamental document 
referred to. Quantitatlve Risk Analysis applying the Fault Free Analysis methodology  will 
also be audited. Upon completion of audit, Safety Department will present the audit findings 
in the form of an  Audit  Report to the PSR Committee for endorsement. 

A PSR Committee chalred by the Director of Contracts and Process, made up  of  members 
from the Chief  Engineer System, Chief Engineer Civil, various Project Directors and the 
MPTR w~l l  dehberate, and attempt to  resolve, any disagreement on safety assessment 
between the SAG and SD. The PSR Committee could call for the formatlon of Techmcal 
Worklng Group to  assist  in resolution of technical matters. 

( 
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At the  hlghest level, a PSR  Executlve Committee chaired by  the Chlef Executive, made  up 
members from  the vanous Directors will evaluate, and endorse, any effectlve proposals  from 
the PSR Committee. The Executlve Committee also  provldes  overall leadership and direction 
for  the  Project Safety Review  process In LTA. 

This organlsatlonal  set up I S  almed at glving LTA a certam degree of confidence in ensuring 
that safety issues  are dealt wlth not only in a structured  manner,  but in a manner  where 
effectlve checks and balances are inherent In the process (Please refer to  diagram  below) 
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3 THE  STRUCTURE OF PSR PROCESS 

3.1 System  Conceptualisation  Stage 

Rlght from the  start of Concept development, hazard Identification  and nsk assessment for 
the new line will be undertaken. Mitigating factors taken  at the stage is the most cost 
effectlve. Safety Submission  called  Concept Safety Submission demonstrating that the 
adopted alignment and selected System will achieve the Level of System Safety declared. 
System peculiarity and its performance  are studied against the selected route vertical  and 
horizontal  alignment constraints, its environmental conditions in terms of possible 
Interference. CSS demonstrates that the adopted Design Concept is able to achieve the Project 
Safety Targets set. 

To be effective, for Rail Projects, the  Concept Safety Submission (CSS) must be  made  and 
accepted  before the award of System Contracts. 

For  Road Projects, Preliminary  Design  Safety Submission has to be submitted before  land 
acquisitlon IS  finalised. 

5.2 System Design Stage 

During the Deslgn Stage, every system disclpline comprislng train, signalling, 
communicatlon, power supply, supervisory & control  system  and others undergo a process of 
thorough  hazard  identification  and  analysls  right to the  lowest replaceable units (LRU). Risk 
assessment IS camed out as  part of Reliabillty, Availabtlity, Maintainability and Safety 
(RAMS) study. One  month after the  completion of the Final Design, a Detailed Design 
Submission @ S S )  will be submitted by, or through the SAG to the Safety Department. 

Hazard and Operability study or commonly called HAZOP is  carried out. HAZOP as a 
brainstorming session could be carried out in two ways, a top down approach and a bottom 
up approach. The top-down  approach  starts  with identification of commonly known  hazards 
and  works its way  down to find out what  could trigger such hazards. It has limitations, as i t  
relies heavily on the experience of the partmpants in the HAZOP sessions. The approach 
basically sees the “Big Plctures” but  may  inadvertently m m  some important details. 

The more tlme-consuming bottom-up  approach  based on systematic “walk through” of safety 
critlcal system deslgn  is  more rigorous. It employs  key  words  such as “higher than” or “lower 
than” specified Intended  performance to test the result system response to  such 
“perturbation”. Thls approach IS more  effectlve  as I t  makes no assumption of inherent safety 
features of system design. Conversely, this  approach  may  end up “lost In the forest”, paying 
too  much  attentlon  to detalls and  mlsslng  the  overall objectives. 

Typlcally, at  the  Deslgn Stage, identified  hazards for Individual system dlscipllne must  be 
effectively closed out elther by deagn or by proposed operational procedures. The system 
designers are expected to demonstrate how Identifled  hazards are mitigated to an acceptable 
level using the ALARP principle by the Quantitative Risk Analysis method such  as Fault 
Tree Analysis and Event Tree Analysis. Nevertheless, qualitative approach using Falure 
Mode Effects and Criticality Analysis (FMECA)  in demonstrating compliance with specified 
design criteria cannot  be omitted. It is  one of the critical aspects of the safety analyses. The 
FMECA is in a bottom-up analysis process in the identification of top-level hazards. 

To demonstrate acceptabihty of the adopted  design  approach in closing out identified 
hazards, designers are required to carry  out theoretical calculations or computer slmulation. 
However, this is not concluslve. They are  expected to devise effective test plans to verify  the 
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speclfled system functlonallty, and to vahdate  the  system  performance  agalnst  the  speclfled 
performance  target, to closeout the  hazards. 

Each  system dlsclpline contractor is  expected to carry  out  Rlsk Assessment to prove  that the 
subsystems stand-alone and in Interfacing  with  other  systems functlon safely even In the 
event of any failure. 

If Rlsk  Management is defined  as Loss Control of Accldents, then to reduce  the risk 
exposure, two  critlcal areas of management are: 

3.2.1 Probability of the hazard  occurring or failure rates of systems/subsystems that  triggers 
such occurrences. If  the probabillty or fallure rate IS hlgh, deslgners could  revlew: 

i the use of higher quality of material; 
11 the  use  of avallable technology for matchlng interfaces; 
111 the duplication of subsystems  to provlde redundancy. ... 

3.2.2 Seventy assessment on the  consequence of the ~dentif~ed hazard. If  the  designer IS  

unable  to  reduce the probablllty of hazard occurrence, for example,  a traln fire wlthln 
a tunnel sectlon, he shouldcould reduce  the seventy exposure by takmg protective 
measures  agalnst  Injuries.  Tunnel  ventllation  fans  are  used to lessen  asphyxiatlon due 
to  mhallng  toxic smoke. The Operator could plan and hold regular  emergency 
preparedness  drill to ensure expeditious rescue and  recovery actions are in place when 
any  need  arises. 

1 

Nevertheless system constructability and  maintainabllity  must  not be compromised In pursuit 
of hazard  close  out exercise. PSR  excludes construction safety, because there  are  legal 
requlrements under  the Factory Act governing safety practices on construcaon sltes. The 
Safety Department’s Reglstered Safety Officers (RSO) in  the Constructlon Safety  Sectlon 
undertake  the  roles of Safety Auditors. 

For  Rad  Projects  Design Safety Submlsslon  must be submitted within one  month  after the 
Final  Deslgn  Document Delivery. 

However, for Road Projects, Detalled  Deslgn Safety Submission  has to be submitted  before 
constructlon contracts are called.  Issues examined dunng this stage are potenttal  hazards  of 1 
vehicle to pedestrian, vehlcle to  vehlcle,  vehlcle  to  road  side structure, collisions. Mitigating 
factors such  as effectlve traffic  management,  safety bamer, improvement alignment  and 
vlslblllty are normally applied. 

4 TESTING AND COMMISSIONING STAGE 
Testing IS a cntlcal continuatlon of the  Deslgn Stage. Not only compliance with  the  Deslgn 
Clitena demonstrated by calculation and simulatlon wlll be put to test during the  Testlng 
stage, but more  Importantly, the achlevement of effectlve close out of hazards must be 
demonstrated at every system disciphne level as  well  as  at the overall System Integration 
level. Though  Fall Safe design pnnciple could be  demonstrated effectively by testing, I t  is 
impractical to  verify the speclfled rate of failures, as it takes  time. 

For a typlcal  rapid translt project, testlng commences with  the “Power On” exercise, dunng 
whlch  system electnficatlon takes  place.  It allows the entire railway system to be  tested first 
at each  station  and then finally, complete  line integrated with the Operation Control Centre. 
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Safety aspect of “Power On”  is  traditionally entrusted under the responsibility of the 
Licensed Electrical Worker (LEW). Electrical fault if not cleared quickly and effectively 
would  normally result in property damages and fatalities caused by explosion or fire. Proper 
discrimination of protective relay settings to clear calculated or expected fault levels  would 
alleviate  such hazards. 

Properly documented checkhsts are ~efei-red to ensure all safety aspects are checked before 
track  supply in the form of third  rail  DC  power I S  turned on. Track surveying for identifylng 
lnfnngement Into  railway envelope, checklng of track alignment to third  rail  and  track 
geometry, completeness of  work with the station platforms, and adequacy of general secunty 
and  escape routes, availability of Fire  Protection system, are some of the cntlcal items on the 
checklist. 

Once DC power is turned  on, functionality of Emergency Trip Station (ETS) circuitry is 
checked to ensure that it could be relied upon  when  an emergency arises. Line 
sectionalisatlon and provlsion of  an uninterrupted communication channel to the control 
centre are the key criteria of an effective ETS system. 

With  all the mechanical  and  electrical services belng checked under the statutory 
requlrement, especially fire protection,  train related Test Running with the objective of 
dynamically integrating the  trackside E&M systems begins. 

Trains are first tested on Test Tracks before they are used for Test Running on the depot and 
mainline tracks. The Test Track is designed  with  all  the  basic features and functionality for 
signalling, communication and  power  supply. It provides a test-bed for venfying the basic 
functionality of train to signal, communication,  and  power supply system Interfaces. A train 
that has successfully undergone Test Track testing is  termed  as a “Tested Train”. - w 

Whlle  preparation for the  Dynamic  Integrated System Test, (commonly called Test Running 
in Singapore) Static Integrated System Tests will  be camed out in parallel. Slgnal Equipment 
Room (SER) testing linking up  with track  circuit testing through Signalling Junction Boxes 
located  along  the trackslde. 

Fibre-optic  network  designed for Data Transmlssion linking station to station and to the 
Operation Control Centre has to be commissioned to provide the critical communication 
backbone, to ensure that all  commands, status monitoring data including alarms are integrated 
and controlled accurately via  the Supervisory and Control System 

The principle and rigour of systematic elimination are adhered to, to ensure that System 
Safety is assured progressively before the next interface is tested and commissioned. 

M. .>< 

..z 

4.3.1 Test Running Process 

Test Running begins with the running of a Tested Train on a mainline section. Signalling and 
communication testing intertwines  with  each other for the slow speed single-train test. 
Signalling tests ensure that  the  general  track geometry such as block lengths, breaking 
dlstances, door opening on  the  correct side, route locking, are verified. Data gathered are 
studied and adjustment made  to  the  database. Dunng that time, testing of communication 
system  for data transmlssion and  radio  communicatlon is verified. The process is repeated 
with increasing train speed till testing  under  designed  speed is successfully completed. 
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When effectlve Automatlc  Traln  Protectlon  (ATP)  and Radio Communicatlon  are 
establlshed, I t  is  then  considered safe to proceed  to  test Automatlc Tram Operation (ATO) 
wlth traln  running  at  deslgned speed. Automatlc Train Supervision (ATS)  for fleet 
monitoring, service regulation  and  route  selection  are tested via  the  Operation Control Centre. 
More tralns w ~ l l  be  introduced  progresslvely  to  test the achlevement of deslgned headway 
route settlng and interlocking. 

Towards the  last quarter of the  Test Running Period, when most systems have been  tested and 
wlth  tram fleets able  to  perform at the specified performance level, tests  to verify the system 
susceptiblllty to electromagnetic interference (EMI) are camed out. 

Fmally, non safety related  tests  such  as Tram Rlde quallty, Power System Load 
SheddlnglSharing and  regeneratwe  brake  features are performed to complete the Test 
Runnlng penod whlch slgnlfm that the complete Rallway System IS  technically safe, and 
complles fu l ly  wlth contract speclflcatlons. 

For Ra11 Project, Handover  Safety  Submlsslon (HSS) must  be submltted to  the  Safety 
Department, at  least  two  weeks  before  the  end of Test Runnlng. An Audlt Certificate for the 
HSS submission together with all the  Temporary  Occupation Permits (TOPS) have  to be 1 
Issued by the  relevant  departments  before the Systems IS declared “Flt for Use”, to be  ready 
for the Operator to commence  revenue servlce operation. 

For Road Project, the Pre-opening Safety Submission (POSS) is made by the Road  Project 
Team. It comprises Safety Review  Report by  an external consultant, the project team’s 
response  and  recommendation.  POSS is made  and  its endorsement must  be obtained before 
new roads are  open for public  use. 

5 TRIAL RUNNING PRIOR TO REVENUE SERVICE OPERATION 

Tnal Runnlng  begins after Test Running IS completed. It IS a Trial Operatlon where vanous 
modes  of lncldents are  simulated  to  test  the  emergency preparedness of the operating and 
mamtenance staff. They will  be tested on how  to ensure the safety of commuters, and swift 
system  recovery  without compromlsing the  staff‘s  own safety. Adherence to documented 
Operatlon and Malnrenance  Procedures In mlnlmlslng  hazards w ~ l l  be venfled. 

Under  the PSR process, the  appomted  Operator  must demonstrate to  LTA that he has a 
system and organ~sat~onal structure In place  to operate the Systems safely Such 
demonstratlon IS evidenced by the  submlsslon of the Operatlon Safety Submisslon (OSSI 
The Operator I S  requtred  to  submlt to LTA Safety Submlsslons 12, 6, I month  before  the 
commencement of Trial Runnmg, to progresslvely prepare for the readmess of System 
Operatlon A final  Safety  Submlsslon w ~ l l  be submltted subject to  the Regulator’s acceptance 
before  Revenue Servlce can  commence. 

In  the Safety Submisslon, the  Operator  must  show  that  he understands the seriousness of 
identified hazards, and  possesses  written  procedures for his operating and  maintenance 
crews’ strict adherence I n  ensuring safety. 

Hazards  that  could  not  be  effectively  closed-out by design must be handled by practical 
procedural control. Others that  are  mainly  operatlonal in nature will have to be analysed 
under  Operatlon  Support  Hazard Analysis. One of the key packages of Operatlon Safety 
Submlsslon I S  the Tnal Runnmg plan. The plan must demonstrate that the Operator 
understands  the known  hazards  and  that  he  has devlsed reallstlc slmulated scenario that 
would  be effective ~n testlng out the readmess of  hls staff 
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6 IMPLEMENTATION  IN  ACTION 

The PSR Manual for Rapid Transit System  Project  was approved in May 2000 and  formally 
launched In Jul2000. The Electnc Train Contract  was the first to undergo the PSR  process. 

6.1 Electric Train Contract 
No Design Safety Submission  was  made as i t  was considered too late to do so, only  the 
Hand-over Safety Submission  was  submitted  based on evidence of findings from testing and 
commissioning. 

The Contractor attempted to justify the  achievement  of this set target by a combinatlon of 
qualitative FMECA and quantitative Fault Tree Analysis. Safety Department’s audit focussed 
on: 

I Train coupler operatlon, failure or dislodged by deliberate attempt; 
l i  Detrainment door operation, failure or deliberate forced opening; 
I ~ I  Fire or smoke control for in-car or under-frame fire; 
I V  Train braking system; 
v The integnty of zero velocity relay 

Quantitative analysis  based on failure  rates of component or subsystem is based 
fundamentally on reasonableness. The data  quoted by the Contractor could not be  verified, as 
there is no established commonly agreed  databank to tap from. 

( 

Interface hazard analysis  was also not  done conclus~vely, as the contracts did  not  spell out 
clearly who is to lead in  and be responslble for such analysis. 

Though Safety Submission for train  fleets  could  be  made to demonstrate achlevement of 
safety target set after they  have  undergone Test Track Testing, many interface hazards  and 
their susceptibihty to  EM1 could not be venfied and validated until Mainline Test Running is 
completed. A separate Safety Submission formlng an Integral part of the overall system is 
should be submitted. 

,. 

( :.2 The Changi  Line  Extension  Project 
Changi Line Extension Project (CAL used as an acronym) is a 7 km spur line from the 
existing Tanah Merah station towards the  famous Changi Airport. There are two stations built 
under  the extension project namely, the EXPO station and the Changi station. The extension 
will be opened in two  phases, the first up to EXPO station by end of 2000 and the second 
phase completes the project in last quarter of 2001. 

CAL IS the first MRT line Subject to PSR. Its design 1s fundamentally sim~lar to the existing 
llne  that has been runnlng for the last  13 years.  Even  the system contractors are those 
engaged for the construction of the existing  line. No quantitative “level of safety” target  was 
set for CAL at  overall System level. The  project  team therefore takes the position  that it  1s 

Inappropriate to carry  out Quantitative Rlsk Analysis. 
The Design Safety Submission is  currently  being audited, and Hand-over submission IS being 
prepared and will  be audited during the  last quarter of 2000. 

Because of the similanty with the existing line, as long as it is as safe as the existing line, it is 
considered safe and acceptable. Even though  hazop  was carried out regimentally, the Project 
team decided to adopt the traditional deterministic  approach of compliance to good practices 
for Safety Certification cntena. 
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The lessons learnt are: 

I Seventy assessment cannot be rehed on judgement of a few professionals, I t  ought to 
refer to research done based on accident investigation or computer simulation based on 
vanous train loading capacity. 

I I  Probablllty of fallure or failure rates must be based on established common database 
agreed in the International rapld transit system developer and operator communlty. 

1 1 1  An International forum to share knowledge and expenence of performance of certain 
product range by certain suppllers 

I V  Establlshment of an acceptable “cost  of accldent” relating to value of  life I S  difficult 
from many fronts, without whlch the As Low As Reasonably Practlcable (ALARP) 
principle cannot be effectlve applied for the risk-based safety analysis. 

6.3 The North East Line Project 
The North  East Line Project (NEL) was launched in 1996. There are 16 stations spreading 
over  20km of  twin tracks  starting from  the HarbourFront station cutting across the  clty centre 1 
at China Town and Dhoby  Ghaut at the famous Orchard Road district, towards the new towns 
of SengKang and Punggol in the  North East. It is totally underground, wlth  Its stations all 
fitted w ~ t h  screen doors.  NEL IS scheduled for Revenue Service Operation In three stages in 
the 2”d half of 2002 

The North  East Line is new and unique in Singapore, in three ways:  firstly, train fleet are 
running on  power fed vla the catenary system Instead of the traditional  third rail system, 
secondly, It 1s a driverless steel wheel, steel rail system,  one of the first In the world lastly 
the s~gnal l~ng scheme I S  based on movlng block pnnciple using trackslde mounted wave- 
guide for transmlssion of signals. 

Interfaces between the train  pantograph and the catenary supported contact wlres w ~ l l  pose 
senous hazard of electrocution In the  event  of  an emergency evacuation resulting from a train 
colllslon or fire, where the commuters could walk over bare overhead lines scattered on the 
trackslde To ensure a  safe evacuation path, an instantaneous tripping circuitry to effect  a 
zonal isolatton of the OCS system will be implemented as a mitlgation factor. 1 
As it 1s a driverless system, availabllity of  an unintempted communication must be 
maintained at  all tlmes  for the Operatlon Control Centre to send clear,  accurate information to 
panicklng commuters. The rehance on lntelhgent software IS unprecedented  and hence, how 
to venfy and validate safety critical software system becomes a  major  concern. Not only the 
software system be able  to trap erroneous input command due to human  error, it must also 
provlde secunty protection agamst mlschievous or malicious hackers. 

The wave-gulde technology operating In an environment filled with electromagnetlc waves 
must also be able to withstand any perturbation caused by latest information devlces working 
on short wavelength radio system. 

6.4 The Marina Line Project 

The  Manna Llne Project 1s currently In the tendering stage It 1s due  for Revenue Service by 
end 2005 Overall safety performance target has been  set for Marina Lme (MRL).  The  system 
level target IS further split under each system disclpllne or subsystems. 
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Full scale PSR process will apply to  the MRL, nght from  Concept to Design,  Hand-over and 
Operatlon, Safety Submisslons wlll be made System  contracts will be speclfled wlth 
requlrement of rlgorous hazard ldentlfication and analysls, nsk assessment and 
categonsatlon.  HAZOP, M E C A ,  Fault Tree Analysts and  Event Tree Analysls to analyse 
and assess the nsk  exposure of commuters to those hazards w ~ l l  be requlred 

6.5 SengKang  Punggol LRT Lines  Project 

The  SengKang Punggol LRT  Lines (SPL) was a turnkey project launched In Jul 1998, after 
the Buklt Panjang LRT  Llne.  The PSR process will start wlth Deslgn  Safety Submlsslon 
scheduled tor flrst quarter of 2001. All Systems except Automatlc  Fare Collection System 
were contracted under Contract C810 

The SPL covers the Houslng Development Board (HDB) new town of SengKang and 
Punggol tn  the  north east of Slngapore. SPL tralns run on rubber tyres wlth slde power rall 
and centre gulde-rall. The  SengKang  and Punggol LRT  Systems are scheduled to  be In 
revenue servlce by end 2002 and 2004 respectlvely. 

The potentlal hazards of this dnverless Systems wlll be slmrlar to the Buklt  Paqang LRT 
LIne on commuter and traln fleet control durmg normal and emergency  scenano, from the 
Operatton Control Centre  computers, heavily dependent on secured  and lntelllgent softwares 

6.6 Road Projects 

Road Projects PSR process started as early as 1998, Its PSR Manual was  formally endorsed in 
February 2000. An external consultant was contracted  to train our staff In Road Safety 
Revlew. A team  of over 60 Road Safety Reviewers are  avadable wlthin LTA 

To-date.  a total of 35 Road Projects have successfully undergone the full ngour of the Project 
Safety Revlew Process. Savings have  been achleved in identlfylng potentlal hazards early, 
durlng the deslgn stages. 

CONCLUSION 
LTA as an organlsatlon firmly belleves In Safety. Project Safety Revlew process prowding a 
structured framework for systematic hazard ldentlficatlon and  analysis, nsk exposure 
assessment has  been adopted as  our cornerstone for  ensuring  Safety.  Whlle much emphasts IS 
placed on ObJeCtlVe nsk-based quantltatlve analysis, the determlnlstic approach for 
complmce to sound englneering practlce and Judgement  cannot and w ~ l l  not  be Ignored. 

To partlclpate and help develop a common rellable database  for  internatlonal rapld translt 
Developers and Operators to tap and share thelr knowledge  and expenence would be a  step In 
the nght dlrectlon in pursuit of PSR process. Accident investigatlon reports, performance data 
collected dunng routme maintenance for the Slngapore  Network would be kept I n  a 
commonly accesslble database  for  shanng between LTA and the MRT  and  LRT Operators. 

Furthermore, LTA wlll take the lead and encourage the Singapore’s two Translt Operators to 
be proactlve In attending and organlsmg System Safety  tralnmg,  semmars  and conferences In 
the near future. In our  commltment to enhance our safety culture,  LTA has joined UITP and 
APTA as an actlve member, and In May 2000, a Memorandum of Co-operatlon wlth FTA of 
Amenca  was slgned In Slngapore. 
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1. Introduction 

At about 0702 houn on Wednesday, 20 October  1999 Train 938, a northbound  express  freight, 
collided  with  Train  919, a southbound  intercity  express freight, which  was  stationary on the 
main  line  within  station  limits at Waipahi on the Main South  Line. 

The locomotive  engineer of  Train 919 was  fatally  injured  and  the  locomotive  engineer of Train 
938 was seriously  injured. 

The two  locomotives  on Train 919 and the  single  locomotive  on Train 938 were  extensively 
damaged. as were a number  of  wagons  and  containers. 

Causal factors included one locomotive  engineer’s  misunderstanding  of his track  warrant limit 
and  the  limited  effectiveness  of  the  action  taken by the  operator  and  the  regulator  to  minimise 
the possibility of such  misunderstandings. 

Recommendations  were  made  to the operator  and  the  regulator  to address the  safety  issues 
identified. 

That  is  the abstract from a report on a recent  rail  accident in Sew Zealand. It is  terse  and  objective. as 
such abstracts are inclined to be. Beneath this terse  objectivity are the human  factors  which  set  the 
scene for this  accident.  This  paper  looks  at  these  factors,  the  possible defences that  could  have  been in 
place  to  minimise  their  adverse  affect.  and  the  rationale for installing  such  defences. 



2. The  Operating  system 

The accident occurred  on a single-track line operated by Tranz  Rail Limited (Tranz Rail)  under  Track 
Warrant  Control (TWC). TWC  is a version  of  systems  referred  to as “dark  territory” in the  United  States 
and  “unsignalled  line” in the  United  Kingdom  and  was  based  on a controlled system to ensure  that  only 
one  train  had a warrant  authorising  occupation of a section of the  track at any  time. 

Track  warrants  were  issued by  tram  control officers.  who  dictated the necessary  details  over radio or 
telephone to locomotive  engineers  (LEs),  who  then  wrote  the details onto a prepared  form  and  read  them 
back as a check.  When  the  train  reached  the limits of the track  warrant.  the  LE  was  required to advise 
the  train  control officer and cancel the  track  warrant. 

Tram Rail‘s  management of TWC was enhanced by the  use of a Track Warrant  Computer System in 
Train  Control  The  computer  programme  did  not  allow  issue  of a track  warrant if another  warrant 
already  existed  for  the  same  track  section.  To enable trains  travelling in opposite directions  to pass one 
another  crossing  loops  were  provided at  regular  intervals. To control  such  crossings  train  control  officers 
supulated condmons on the  track  warrant. 

The method  of carrying  out a train  crossing in TWC  territory  depended on the  equipment  provided  to 1 
changc the  points.  At  Waipahi  the  points  were  operated by electric  motors.  and  two  position  Colour-light 
Points  Indicators  were  installed.  Unlike  signals,  which  gave instructions to LEs about  whether  they may 
proceed  or  not,  points indicators only  indicated  the  direction  the points were  facing.  The  authority  to 
proceed  was  the  track  warrant. 

At Waipahl  the  point indicators were  approach  lit. This meant  that as a train  approached. it passed  over 
an insulated  joint in the rails  and  activated an electrical track  circuit that caused  the  indicators  to  light  up. 

For  an  approaching train a facing  indicator  showed 2 lights.  one above the  other.  Once  approach lit the 
following  possible  light  combinations  were  displayed: 

DispIay  Meaning 
purple  over  red  points  set for the m a n  line (straight ahead) 
red over purple points set for the  loop (diverging) 
red over red stop-points may not  be properly set and 

locked. 

.4ny other  display or no lights  displayed on approach  indicated a fault 

3. What happened 

Events precedins the accident included  the  interaction  of 3 trains. The trains and  movements  were: 

Train 913 southbound  under  the  control  of a locomotive engineer (LE 1) to cross 
northbound  Train  938  at  Mataura  before  continuing south following a crew  changeover. 

Train 938 northbound  under  the  control  of a locomotive engineer (LE 3) to Mataura  to 
cross Train 913. At Mataura LE 1 took over Train 938 with a track  warrant  already 
issued to proceed  to  Waipahi  and enter the loop  to cross Train 919. 

Train 9 19  southbound  under  the  control  of a locomotive engineer (LE 2) with a track 
warrant to proceed  to  Waipahi  and enter the main tine to cross Train 938. 

Mataura  is 38 km south of  Waipahi 



Train  919 arrived at Waipahi a few  minutes  before Train 938. entered the main line at Waipahi with a 
valid  track warrant and stopped awaiting a crossing.  Train  938 entered the  main line without a valid 
track  warrant  at  high  speed  and  collided  with  Train 919 at  approximately 62 k d h .  Train 938's high 
speed  entry into the main line at Waipahi was  based  on  LE  1's understanding that  he had a track  warrant 
to  Clinton. a station some  16 km north, to cross  Train  919. 

Figure 1 shows  the  relationship of localities to  the  planned  crossin:. Figures 2 and 3 show  train 
movements  and  the  site  layout in sufficient detail to allow  appreciation of the  human  factors  involved. 

Dunedin  Balcluthd  Clinton  Waipahi  Mataura  Invercargill 1 Train919 

-e Train 938 

379 km 496 km 512 km 550 km 601 km 
(kilometrage from  Lyttelton) 

Figure 1 
Relationship of localities to the planned  crossing 

4. Human Factors 

With  that general overview  of  the operatiy system  and  events  of the day I will now focus on 3 active' 
failures and a number of associated  latent-  failures  with  specific  human factors significance. 

Active failures 

1. The LE of  Train 919 was  required by regulation  to  set  the south end points for the  approaching 
train to enter  the  loop.  However  he  stopped his train  well short of the south end  control box 
controlling entry  to  the loop and made  no attempt to leave  his  train as he  waited  some  minutes 
for Train 938  to  arrive. 

The objective of setting the south end  points  was  to facilitate berthing  the  second  train on its 
authorised track.  and  not for opposing  train  protection.  However.  had LE 2 stopped  Train  919 
at the south end of Waipahi  and set the  points for the opposing train into the  loop, he  would 
have  provided 3 possible defences against  the collision occurring despite the  misconception  of 
LE 1: 

LE 1 may  have  noticed  the  facing  points  indicator showing his route was  set  for 
the  loop  and  slowed or stopped  Train  938. 

LE 1 would  have seen Train  919 earlier. possibly in time  to stop his  train. 

If Train 935 had not stopped it would  have  diverted into the  loop. 

' Faiiures  committed by those  at the "sharp end", having an immediate impact  upon  the  integrity of the train. ' Faiiures originating :n the managerial and organisational  spheres.  whose  consequences may lie  dormant for long 
periods. 
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The investigation  established  that it was not  uncommon for LEs of  trains  arriving on the  main 
line  first  to  pull up short and deliberately  not  set  the  points for the  next  train. .4 number  of 
reasons  were  given  for  these  violations  including: 

a passenger  train  stopping  at a platform 

to avoid  noise in an urban  area 

to avoid  standing  over a level  crossing 

Staff at  all levels were not  surprised  by  this  variable  interpretation  of a mandatory  operating 
regulation. 

This raised 2 important  issues.  The first was  that  recurring deliberate breaches  of  the 
Regulation  without  appropriate authority were  not  detected. The second  was  that  the failure to 
detect and correct violation  of  this  Regulation  undermined the resilience of  the  approved  safety 
system by the message it gave to locomotive  engineers  that variable interpretation of  mandatory 
regulations was acceptable. 

2. The LE  of Train 938 entered a section of  main h e  which was not included in his  track  warrant 1 
limit He was  controlling  Train 938 according  to his  belief that he  held a track  warrant for a 
crossing at Clinton and  not  Waipahi. although when  and  how he came to  this  belief  was  not 
able  to be determined. 

A combination  of  factors may  have contributed to LE 1’s misconception  that he  had a TW  to 
Clinton  including: 

The failure of  the  crew changeover procedures to provide a defence  against 
misheard or misunderstood  track  warrant  details. 

The failure of  the  crew changeover procedures to strongly imprint  the  correct  track 
warrant  limits  into LE 1’s awareness to  the  level achieved by the  repeat-back 
procedures with the  TCO. 

Although it was  agreed  by all staff  interviewed that it was  the  responsibility  of an 
LE to  read his warrant and know his limits  it  is highly likely  that LE 1 did  not  read 
the warrant he inherited. A warrant  inherited in this way  was  termed a conditional 
warrant as it  had a condition  that had to be fulfilled before it  could be  acted on. 
This condition was  the  arrival of Train 913 at Mataura. Part of  the procedures 1 
when  issuing  track  warrants  were  that  the LE must  read  back a track  warrant  to 
train control. For conditional  track  warrants this was  not  required  after a crew 
changeover. Indeed there was  no  rule or requirement for an LE to  rcad  his  track 
warrant in such  circumstances.  Although no one thought it  acceptable  to  proceed 
without  reading an inherited  track  warrant.  LE interviews showed LE 1’s possible 
failure to read  his  warrant  was  not  unique. 

A previously  established  pattern of crossings  at Clinton. Clinton was  the  scheduled 
crossing place  for Trains 9381919. Over  the previous 5 months  almost 70 percent 
of crossings had  taken place at Clinton and LE 1 had crossed Train  919 there the 
previous  day.  Although  there  was  no  strong  pattern associated wlth LE 1. the 
recency of his last crossing at Clinton.  combined  with  low  level  fatigue  induced by 
circadian rhythms  tiredness, may have  been sufficient to have  established a 
perceptual set. 

Possible fatigue  associated  with  the roster. Given that the  accident  occurred  on 
the second  shift  after 2 full rostered  days  off. it is unlikely that he  was  unduly 
fatigued due to  inadequate  opportunity  to  rest or from excessive work.  However. 
on both  the  day  of  the accident and  the  preceding  day  he  had  commenced at 0220 



hours,  which  meant  that  his  normal  nightly sleep was disrupted. He did  have 
adequate  opportunity  for  daylight sleep on the  day before the accident, but  the 
early morning start and  the effect of circadian  rhythms on performance  could  have 
affected  performance  throughout the shift from handover to the  time of the 
accident. The handover  occurred  within the 0300 to 0700 hours time frame. 
United States National  Transportation  Safety  Board research has  indicated  that  this 
is a time  when there is  an increased  likelihood of error due to tiredness  induced by 
the  natural  circadian  rhythm of the  body The contribution of fatigue and 
circadium  rhythms  effects to this accident, if  any, are considered to  be  low 
compared  to  other  factors. 

Defences against perceptual set 

The various  audit  reports  and  the  comments  of  the LEs interviewed repeatedly drew  attention  to 
the fact that  the TWC process  relied  totally on the diligence of the LE. This individual  must 
correctly perceive  the  requirements  of  the  warrant,  retain  that perception, maintain  situational 
awareness and  act  exactly  in  accordance  with  the  regulations  and  the  warrant. If these 
conditions are met  with 100% percent  accuracy  then  there is no reason why TWC should  not  be 
as safe as any  other  traffic control system. 

The reality,  however, is that  humans  do not operate at 100% accuracy.  Boredom,  distraction, 
fatigue, illness,  anxiety,  misunderstanding  and  sensory  problems  can degrade performance. 
Operating inconsistencies  can  nevertheless  be  tolerated if there are appropriate defences in 
place to detect  and correct the errors,  slips or lapses. 

With TWC a foreseeable error is the  misperception  of  warrant  limits. One possible  form of 
misperception is the  formation  of an incorrect  perceptual  set.  Perceptual set is  the  process by 
which a person  becomes  predisposed to perceptions  which are consistent with  prior  experience. 
Once formed, a perceptual set is  unlikely  to  be  challenged by the holder. 

One of the  prime  defences  against  this  risk  was  the  requirement for an LE to repeat the details 
of the warrant  back  to  train control. While this process  did  not absolutely ensure that  the  LE 
would  remember  the  limits or retain  situational awareness it  did reduce the  probability of the 
formation of  an incorrect  perceptual  set. 

A second  defence  was  the  retention of the  warrant  within  the cab. This was a passive defence 
and less effective  than  the active read  back process.  Once a perceptual  set  had  been  formed  the 
LE was  unlikely  to  re-check  his  track  warrant, although he may  well  have  read other clauses, 
such as checking  to see if  he  had to make  any radio calls to train control. 

A third defence  was a suggested “good  habit” that LEs check their warrant at station  warning 
boards This had  been  suggested on 2 occasions  in a regular  bulletin circulated to all LEs. 

At the time  of  the accident, repeat back procedures  did  not  apply  when a warrant  was  taken by 
one LE and  then  handed over to  another. There was no requirement for an LE handing a 
warrant  over  to  another  LE to ensure the relieving LE  understood the contents of  the  warrant, 
nor did the  regulations  require  the  relieving LE  to actually  read the warrant. The argument 
could be  made  that the requirement to  read  the  warrant  was  self evident and  did  not  need  to  be 
mandated.  However,  given  the  fact  that  understanding  the  limits  of a warrant  is one of the most 
critical components of safe TWC  operation, the absence of  such a mandatory  requirement 
introduced an opportunity for error 
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3 LE 1 on Train  938 did not establlsh the whereabouts of Train 919, or communicate wlth LE 2 
The regulations required: 

When  trains  are  requlred  to  cross,  the  Locomotwe Engmeer of the tram whlch IS 

required to berth on the loop  must,  before  entermg  the  loop,  establish  the 
whereabouts of the  opposmg  train.  If  the  opposlng train IS closely  approachmg 

come  to a clear understanding  of as to the  berthing  arrangements  whlch will 
the station he must communicate with the  Locomotive  Engineer of that tram and 

prevent  both t r am from  entering  the  statlon at the same  time.  Should it not  be 
posslble to  establlsh  the  whereabouts  of  the  opposmg train or to make  contact 
with the  Locomotwe  Englneer  of  that tram then  the tram taking  the  loop may 
berth after establlshing that the other tram IS not  entermg the mam line. 

Although an active  failure, this  was a  direct consequence of LE 1’s mlsconception as to hls 
track warrant h i t .  

LE 2 was  not required to call Train 938 before entermg Waipahi. LE 1 did not contact 
Train 919 approaching Waipahl because he was  not expecting a  crossing. Had it been 
mandatory for both trains to communicate at crossings before either entered  a crosslng station 
the accident may have been avoided when related to the timing of events on the day. However, 
this would not have necessarily avoided a potential head on collision in the Waipahi/Clinton 1 
section if Train  938 had mistakenly passed through Walpahi on that  day, before Train 919 was 
close enough to have Initiated radio contact. 

Latent failures 

Recognition of  human factors weaknesses associated with an operating system so heavily reliant on 
human input as TWC, and  the provision of appropriate  defences  to  combat  these weaknesses, is a  key to 
organisational requirement. Failure  to provide adequate defences may be the result of latent 
organisational failures. The last 2 active failures  associated with crew situational awareness and 
communication  procedures  come  into this category. 

TWC had a well documented history and had come under particular close  scrutiny in the mid 1990’s. 
mainly due  to staff safety concerns. 

This history included: 

A 1995 safety audit commissioned by the regulator, the Land Transport Safety Authorlty ) 
(LTSA) In response to particular staff  concerns expressed to a member of Parhament 
This audit was carried out by Umted Kmgdom based consultants  and included amongst 
the terms of reference concerns raised by staff regarding the operation of TWC on the 
Main North  Line.  This audit included observations that the various rules and instructions 
could be  consolidated and brought together, procedures for radio  contact were unclear, 
the heavy  dependence on human input  called  for more information on the behaviour in 
TWC situations and dictated that  observance of rules was  essential. The audit concluded 
that the system was not judged to be unsafe, but that there  were  inherent risks  and areas 
of weakness  that could and should be improved, and made recommendations regarding 
these. Two of these were: 

a) Discontinuation of the issue of track warrants  before the arrival of the 
opposing train (conditional track warrants) 

b) Recovery and auditing of track warrants as a  matter of course. 
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In August 1996  the same  consultants  completed a post  implementation review of the 
1995  special  safety audit. This noted that  suggestions  made  with  respect to the  issue of 
track warrants  had been partially adopted. The review  repeated  concern  thatconditional 
track warrants  still remained in use. The auditors  did  consider  the  intent of the Kaikoura 
audit  recommendations were being increasingly  understood  and  acted on. 

In 1996  LTSA  separately commissioned the  consultants to carry  out a risk assessment 
exercise of TWC throughout the Tram Rail  network which was also completed in 
August 1996. This study included reference  to  the  following  issues: 

a) a need  to retain and audit  track  warrants 

b)  the  undesirability of conditional  track  warrants 

c) the dangers of LEs  losing  awareness of location 

d) the need  for improved procedures  regarding contact between  trains  at 
crossing stations. 

In particular  the  study included the following 2 recommendations: 

1) At  crew  changeovers,  the  arrangements in respect of train  warrants  should be 
amended to  either 

Option A 
Issue a warranf with a limit at  the  crew  change  over  point so that 

journey, or 
the  relieving LE  must acquire a new  warrant for the forward 

Option B 
Require  the  relievmg LE, before  any  movement  takes  place, to 
repeat  to  the  control  centre  the  authorities  on  the  warrant  being 
transferred and  receive  contirmatlon  that  he  has done so correctly. 

Elther of  these  optlons  provides  the  stlmulus to ensure  that  the 
fresh LE has been involved m the  warrant  authorising the 
movement  of  his  train but Option A is preferred  smce  the LE’S 
involvement is absolute. 

2) Tranz Rail Limited should build on the  requirement  that on the 
approach to a warrant station where a crossing is to  take  place,  the 
LE must  establish contact on channel 1 of the  radio  with  the LE of 
the train to be crossed. This  should be  done by requiring  both 
LE‘S to  endorse their warrants with the  time  confirming  that  this 
contact  was in fact made This  could then be audited 

When referring to these and other recommendations  made in the  study  the authors 
described  them as: 

certain “lowho cost’’ actions  are  recommended as posltive risk 
mitigation  measures,  aimed  at  ensuring  the rlsks are kept “as low  as 
reasonably  practicable” (ALARP) ,  by involvmg  LEs. 

The safety  issue  regarding  arrangements  for track warrants at  crew  changeovers  was  separately  identified 
by the  Transport  Accident  Investigation Commission when  investigating an incident  involving a track 
warrant  overrun in 1996  (Report 96-101, Waipara,  dated 23 October 1996). The incident  occurred on 8 



January  1996 when Train 701, the southbound Coasral Paci$c passenger service, overran its track 
warrant limit and continued approximately 24 km into the next section before  the  error was realised. 
There was no opposing traffic or obstruction and once the overrun was discovered a valid track warrant 
was issued and Train 701  continued its journey. The causal  factor was the LE‘S failure to recognise the 
limits of his authority to proceed. Safety issues identified were the long  distances  for whlch track 
warrants were issued and the need to reinforce track warrant requirements, particularly following crew 
changeovers 

Safety recommendations made  to  Tranz Rail included that It introduce procedures governing the issue of 
track warrants to require an LE taking control of a train after a crew change to have to “accept” an open 
track warrant with the same “double check” procedures associated with the issue of new track warrants. 
This recommendation was very simllar to that made to the LTSA by the authors of the 1996 safety study 

Tranz Rall responded to the safety recommendation advising of action carried out which met the Intent of 
the recommendatlon as related to long open  track warrants, and advising they proposed a review of 
options  to achieve the intent of the recommendation for crew  changes  involving track warrants with only 
short  distances to be run 

The  LTSA made a copy of the 1996 risk study available to the operator, but took no action to enforce  the 
2 recommendations referred to. It believed it had insufficient  justification to require adoption of the ) 
recommendations because: 

The legislation under which the LTSA was required to  act  required that before such 
recommendations could be enforced there had to be sufficient  grounds for the Director to 
believe that a person was likely to be placed at significant risk  of  death or serious injury 
if the recommendation was  not implemented 

it considered it had no evidence, given that no serious injuries or death had occurred in 
TWC operations, to meet the legislation test of “placed, or could have placed, a person at 
risk of serious injury or death”, and that cost benefit analysis  could therefore not  be 
justified 

it considered other priority areas  took precedence in the LTSA/Tranz Rail interface, and 
quoted shuntmg and track buckling as 2 such areas. 

Before  declding It  had insufficient justification to enforce  the  recommendations no cost benefit analysis 
was carried out by the LTSA, or sought  from  the  operator, to test the  criteria  of  safety at reasonable cost. 1 
5. Safety  at  reasonable  cost  in the New  Zealand  transport  scene 

The  concept of safety at reasonable cost is the underlying principle of safety in all modes of transport in 
New Zealand, and safety at reasonable cost has been defined. 

Some significant references to safety at reasonable cost in New Zealand’s regulations framework are: 

The Ministry of Transport mission: 

“We work for safe  sustamable transpn at reasonable  cost.. 
At reasonable cost 
means  where the benefits  to  New  Zealand  exceed  the costs  to New 
Zealand ” 
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The  Land  Transport Act  1998 -Part 12 

169. Functions of Mlnister - (I)  The Minuter’s principal function 
under this Act  is  to  promote  land  transport  safety  at a reasonable cost. 

value of the  cost  to the nation is exceeded by the  value  of  the  resulting 
(4) For the purposes  for this sectlon, a cost is a reasonable cost if the 

benefit to the natlon.. 

Civil  Aviation Act  1990  -Part I1 

14. Functlons of Minister - (1) The principal functions of  the  Mlnister 
under this Act  shall be to promote  safety in clvil  aviation at a 
reasonable cost 
(3) For the purposes  of  subsection (I)  of thls section, a cost IS a 
reasonable cost  where the value of the  cost to the natlon is exceeded 
by the value of  the resulting  benefit to the  natlon . . . 

annotated  in  Brooker’s Aviation Law by: 

. . . CV14.04 For the first  time  in  legislation  of this kind  parllament 
has made reference to cost  benefit  analysis. There is an 
acknowledgement by the  Legislature  that there is no such thing as 
absolute safety.  The  standard set by subs (3). whereby the cost to the 
nation is weighed  against the benefit to the nation, requires the sort of 
calculation with  which economists  wdl be familiar. This requires the 

monetary  value  that  can be assigned to each life saved balanced 
making of assumptions as to the variables  involved, such as the 

against the cost. 

In particular regard to rail service  operations  the  Transport  Services Licensing Act 
6 c (I): 

6c. Matters to  be  taken  into  account in considering proposed safety 

shall have regard  to,  and  glve  such  weight as he or she considers 
system - ( 1 )  In consldering a proposed  safety  system, the [Dlrector] 

appropriate to,  the  following  matters: 

(a) The nature  of  the  proposed  rall service operat~on 

(b) The safety  system  attainable, consistent wlth the nature  of  the 
service, at a reasonable cost: 

(c) The relatlonshlp between the proposed  safety  system and 
comparable safety  systems appllcable to competlng modes  of 
transport 

(d) The past  history  and performance  (if  any)  of the appllcant wtthin 
the transport Industry: 

(e) Any  submlsslons or representations  received  from the operator of 
any railway  that  the  applicant  intends to use. 

6.  The Operator 

The  operator  did  not  action  the  recommendations as intended.  It  believed Option B of the  first 
recommendation  regarding crew changeovers had been  effectively  achieved by 
recommendations/suggestions circulated  to  staff in an informal Locomotive Engineers  Bulletin.  Such 



suggestions can be a useful means of reinforcing a rule or procedure but are  not necessarily an effective 
substitute  for a clearly defined  rule  or procedure requiring that, regardless of how  the warrant was 
received, there was a mandatory read  back and verification process No cost benefit analysis was carried 
out when considering the recommendation. Costs of implementation were assessed  during consideration 
but the operator stated safety at reasonable cost was not the basis for the actions taken. 

The second recommendation regarding radio procedures was not implemented by the operator because it 
was thought to be “extremely impractical” This related to the operator’s perception that to audit the 
system,  all track warrants had to be kept for a long period. Again the operator advised that safety at 
reasonable cost was not a criteria and no cost benefit analysis was carried out. 

As a result no changes were made that either 

built on the requirement that on the approach  to a warrant station where a crossing is to 
take place, the  LE must estabhsh  contact on channel I of the radio with the LE of the 
train to be crossed 

required both LEs to endorse their track warrants confirming  contact had  been  made 

audited such  endorsements. 1 
The  end result of Tranz  Rail’s response to the various reports and recommendatlons  smce 1995 which 
related directly to events preceding the Waipahi accident was that an opportunity  to implement defined 
defences  to particular recognised hazards, and thus reduce risk at “lowlno cost”, was lost. 

7. The  Regulator 

A key function of the LTSA within the legislative framework was to represent the interests of the 
travelling public and staff by ensuring that the transport service was as safe as could be achieved given 
the costs. The LTSA approved the safety system and monitored compliance with  that safety system 
through a series of regular and special audit checks. The position of the LTSA was that they did not 
impose  solutions except “where LTSA had reasonable grounds to believe that a person was likely to  be 
put at significant risk of death or serious injury unless satisfactory action were taken in mitigation of the 
perceived hazard”. This  philosophy was based on the observation that imposing solutions transferred 
ownership of those solutions from the operator to the  regulator which can create a climate in which an 
operator  adopts the position of  proving that a particular solution proposed is  impractical, and in doing so 
fails  to  address the root problem. 1 
Despite  the recommendations made to the LTSA, an opportunity to provlde 2 “low/no cost” defences 
which may have avoided this  accident was not reahsed during the subsequent regulator/operator 
interface. 

It is not in the best interests of transport safety if potential “Iowlno cost actions”  arising from a safety 
authority study are not tested against the criteria of safety at reasonable cost  before it is accepted that 
variable  or no action is appropriate. A mechanism and intent is needed within the regulatory regime to 
achleve this. Both the operator and the regulator have a role to play in this  process. 

The LTSA has recently sought a change in legislation which it sees as necessary to ensure it can act in 
similar  situations In the future. 

8. Safety  culture 

Tranz  Rail placed a high value on safety. In its 1999 Annual  Report  Tranz Rail stated,  “The safety of our 
employees and the integrity of the network is one of our top priorities”. There  is no reason to doubt the 
genuineness and sincerity of  Tranz Rail’s belief in the importance of safety. However the investigation 



showed  gaps in the effectiveness of commitment, particularly as shown  by  the  different  perceptions of 
senior  mangers, field managers,  and  the  front line staff as  to what was happening  at  the  operational level 

These  differences were apparent in such  matters  as  supervision  practices,  compliance monitoring, local 
variations to procedures and  the levels of risk. Senior  managers  stated, for  example, that staff were free 
to raise  concerns whereas staff interviewed said they had serious  reservations  about  doing so. Where the 
LEs expressed  concerns  about  the risks in the job,  the  senior  managers  cited  a  comparative risk study as 
evidence that the risks were  no  greater than other parts of the network It  could  be argued that senlor 
managers  did not necessarily need to know all aspects of day to day practices, but the  specific 
recommendations made in  1995 and 1996 related to just such  day to day  practices  However, they were 
dealt with  at  senior manager level wlth no evidence of referral to, or input  from  front line operating  staff 

Tranz Rail’s reactive as opposed to proactive response to suggestions  related to the  suitabllity of the 
TWC system did not create  a  climate to maximise the  benefits arising from  the  external rail expertise 
involved 

9. Conclusion 

It would be  easy to put this  accident down to “human error”, indeed the principal  conclusion of the 
internal investigation was that LE 1 failed to read his warrant  when he assumed  control of Train 938. 
The  underlying reasons for why such  errors are made are the key to  effective  safety investigation to avoid 
similar  accidents in the future. 

In this case the “why” has  highlighted the following issues: 

.. 

The  particular  importance of the rules and  regulations  governing  a low technology. high 
human reliance,  rail operating system, and the need for  procedural  consistency in 
applying such  rules. A quote from a  paper “Some things  never  change” presented by 
Frank Turner  at Banff last year is relevant. 

However,  one  fundamental  that  has  not  changed IS the  understdndmg 
and appllcatlon of safety and operatmg rules. While  we  have  greatly 
nnproved  on  the  amount and type of trainrng we offer to  employees 

operation  officers and  employees must understand  and  comply w ~ t h  all 
and officers, the  fact remam that to  have a safety, Inpry free, rallroad 

safety and operatlng  rules. 

Thls  safety and  operatlng  rule  “knowledge”  has to begm  at  the  top 
The  operating  officers have  to  be  consistent I n  thelr  understandlng of 
the  rules  They  have  to  set  an  outstandmg  example I n  their  comphance 

continue  through the rank  and file. No rule  can  be  compromlsed. 
with the  rules.  Thls  safety  and  operatmg  rule  knowledge  has  to 

The need for  defences to guard against perceptual set caused by changes to establlshed 
patterns. 

The need for  a  proactive response to suggested  safety  improvements  rather then a 
reactive defensive  desire to protect the  status quo 

The need for a  regulator/operator  interface that ensures  recognised  safety  enhancements 
that meet the  criterla of safety at  reasonable  cost  are  introduced 

I believe  that the Issues are not unique to  rail transport In New Zealand 
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Introduction 

Ever since signals were introduced in the very earliest days of railways, SPADs have 
been a problem, and  there have been many serious accidents caused by SPADs over 
the years;  the worst being at Harrow and Wealdstone in  1952  when 1 12 people were 
killed. The most recent serious accident was  at Ladbroke Grove in October 1999, and 
this has generated an unprecedented level of public concern about railway safety. 

During this presentation I will briefly cover the situation in the UK and  the HMRl’s SPAD 
related work  by prior to October 1999, followed by the changes that were made shortly 
after the Ladbroke Grove accident. I will then update you on  the current situation and 

actions that are being taken both by HMRl  and the industry. 

SPADs in the UK 

Firstly, I need to define what is meant, in the UK, by a Category ‘A SPAD - it is the term 
used to describe an incident when a train has passed a “Signal at Danger”, without 
authority, where the stop aspect or indication was displayed correctly and in sufficient 
time for the train  to be stopped at the signal. It  also includes the unauthorised passing of 
other types of stop  signal (i.e. signals used for shunting movements or to denote the 
limits of  a line blocked  for maintenance work). 

When a train passes a signal at Danger it is usually immediately apparent  to the 
Railtrack signaller via  the track circuit indications in the signal box. The signaller is then 
required to report the matter to Railtrack’s control centre who will  initiate an investigation 
into the incident in conjunction with the train operator concerned. This is in accordance 

( with the procedures laid down in the Railway Group Standard on Signals Passed at 
Danger. In addition, since 1995, when the new Reporting of Injuries, Diseases  and 
Dangerous Occurrences Regulations 1995 (RIDDOR 95) came  into force, these 
required, for the first time, statutory monthly reporting of Category A SPADs. 

It can be said that many SPADs have little or no potential to cause  harm, since they 
result from minor misjudgments of distance or braking capability, or they occur at low 
speed during shunting operations. Also in most cases the  potential consequences in 
practice are zero or are limited because the trains Involved usually stop within the 
“overlap” to the signal. That is the safety margin specifically provided  for additional 
protection which generally extends 200 yards beyond  the signal, although it may be 
shorter in lower speed areas. 

( the changes that have occurred over the year before finally giving a summary of the 

The History 



In the UK only 2.7% of all collisions and derailments over the last 30 years have been 
SPAD-related. However,  the outcomes can be extremely severe as we saw at Southall 
and Ladbroke Grove.  SPADs  are still the  largest single cause of train colllsions and/or 
derailments that result in passenger fatalities. On British Rail (BR) and subsequently on 
Railtrack there have been several hundred SPADs each year for as long  as records 
exist. Throughout the latter half  of the 1980s the number of SPADs recorded grew 
yearly until they peaked  at 944 for all types of SPADs on the then BR network during 
1991/92. Slnce then, BR and subsequently Railtrack and the train operators - operators 
of passenger and freight trains and on-track machines - implemented a series of 
initiatives aimed at reducing the number of SPADs. Similarly, HMRl has in  the past, and 
continues to give SPADs a high priority within its  own work programmes. 

The various initiatives led to a general downward trend. However in 1997/98, HMRl 
considered that the overall level  of SPADs was still too  high and that industry could do 
more to control the rrsk.  As  a consequence HMRl conducted a  year long special 
inspection into the way the railway industry manages the risk of trains passing signals at 
Danger. HMRl published its report containing 22 actions on 2 September 1999'. The 
audit examined. 

1 

w how  SPAD  lncrdents  are mvestlgated and reported; 
w the systems used to identify corrective action; and 
w the effectiveness of action taken  to stop  repeat SPADs at the same signal, 

The report recognlsed that  the industry had undertaken a lot of good work to reduce 
SPADs, but identlfied significant weaknesses in Industry management systems and In 
how effectively they are followed. In particular the report highlighted two key areas 
where real improvement was required. These were  the need to carry out investigations 
promptly and find the root cause of the SPADs, and to find  more effective methods of 
reducing the number of multiple SPADs i.e. those signals which have  a history of more 
than one SPAD. HMRl  also concluded that more improvements were required in the 
following key areas: 

w revising and improving internal procedures and ensuring that these are followed; 
w closer liaison between Railtrack and the  train operators in evaluating and 1 
disseminating lessons learnt from internal investigations; and 
w prioritisation of resources to reduce the  backlog of internal investigations. 

It was found that the sltuatlon varied across the country, but in general there seemed to 
be more emphasis on completing the multi-page SPAD investigation form than getting to 
the root cause of the SPAD incident. lnvestlgatrons  were taking a considerable amount 
of time and where Signal Sighting Committees were needed, these were taking far too 
long to convene. Following this, the implementation of recommendations was also 
taking far too long. 

1 '"Report on the  lnspectlon carried out by HM Railway  Inspectorate  during 1998/99 of the management 
systems  In the railway  industry  covermg slgnals passed at  danger." Copies  are  available on the Internet  at 
http://www.open.gov.uWhse/rallway/spad-01 .htm 

http://www.open.gov.uWhse/rallway/spad-01


With regard to signals that had been passed at danger a number  of times (Multiple- 
SPAD signals), HMRl  found that these were not dealt with in a structured way based on 
any sort  of risk assessment. This was of concern as HMRl  believed that if a signal had 
been passed at danger more than a couple of times then  there was a much higher 
chance of it being passed at danger again. It also inferred  that  there may well be 
infrastructure problems as well  driver behaviour Issues. 

The Ladbroke Grove  accident 

As you are aware, shortly after publication of the SPAD investigation report the accident 
at Ladbroke Grove occurred on 5 October at signal SN109. This led to HMRl reviewing 
its own SPAD related work and the creation of  a whole raft of new workstreams. 

One immediate change was that HMRl required that Railtrack reports all SPADs 
incidents on a daily and monthly basis going significantly beyond  legal requirements in 
RIDDOR. This means that SPADs are now being monitored much  more closely and 
HMRl reviews the adequacy of all Railtrack's SPAD investigations to  see if the root 
cause has been  found  and appropriate action is being taken. HMRl also carries out its '- own investigations of the most serious incidents - that is those  with  the  potential  to  cause 
serious harm as well as those which have resulted in actual harm - in addition to  the 
required industry investigation. In addition, Ministers are given weekly statistical updates 
of the SPAD incidents which occurred during the previous week and  detailed monthly 
reports of the SPAD incidents and HMRl's investigations, which  are  also  published on 
the internet. 

HMRl also now categorises SPADs into three severity levels. For the least serious (c200 
a year) HMRl will review industry's own investigations. For the medium category (c250 a 
year), HMRl will in  addition visit the relevant train operating company  and Railtrack zone 
to interview those who have conducted the Industry investigation. The aim is to ensure 
that root cause has been correctly established and appropriate remedial action taken. 
For the  most serious SPADs (cl50 a year) that is those which result in actual harm or 
have the potential to  cause serious harm, HMRl will conduct its  own investigation in 
addition to that undertaken by the industry. 

( Another consequence was the serving of three enforcement notices on Railtrack, which 
have prompted considerable industry action: 

a prohibition notice, currently subject to appeal by Railtrack in the High Court, 
prevented trains being routed through signal SN109, the  signal  at  the heart of the 
Ladbroke Grove disaster. The notice reduced capacity at  Paddington  station  and 
Railtrack is still working on a revised track and signalling layout for  the Paddington 
approaches; 

an improvement notice covering the top 22 multiple-SPAD signals (including signal 
SN 109) has also  reached the High Court on appeal, again at Railtrack's behest. The 
notice is therefore suspended and with it the remedial programme  which HMRl  had 
identified as necessary. Railtrack's public stance is that it is doing everything to comply 
with the requirements of the notice despite appealing against it. 

a second improvement notice covered 190 signals with more  than one SPAD within 
the last 5  years. Railtrack also appealed against this notice but,  unlike  the  previous two, 



succeeded in getting it quashed. Nevertheless, HSE, assisted by WS Atkins, are 
assessing the adequacy of Railtracks proposed remedial measures at all remaining 
multiple-SPAD signals. 

In addition to the attention on infrastructure issues, there has been many other Initiatives 
related to train driving standards eg: 

w HMRl commissioned the development, by the  Rall Industry Training Council, of a 
new, “top-up’’ training package on defenslve drivmg. 

w The Association of Train Operating Companies developed new codes of practice 
on driver recruitment and selection, training and assessment, competence and fitness, 
and transfer of driver records between companies. Which, in due course, Railtrack w~ll 
incorporate into their mandatory Railway Group Standards. 

w In July, Railtrack published a study identifying which of the many initiatives industry 
is implementing to reduce SPADs is considered most effective by drivers - the results 
were the “top-up” training, plus a greater emphasls by line management on safety. 

w Railtrack is extending the Confidential Incident Reporting and Analysis System 
(CIRAS) to receive, confidentlally, reports from railway employees of incidents which ,l 
would otherwrse go unreported, giving companies the abillty to take actron to reduce the 
likelihood of accidents occurrlng. This will soon be a national system. 

HSE has published (in October 2000) a new addition to its Railway Safety Prrnciples and 
Guidance on developing and maintaining staff competence, and through its normal 
Inspection work HMRl is seeking improvements in  the standards for training of those who 
manage and brief drivers. In particular to ensure that train operators are: 

vusing the ATOC Codes of Practice on driver training and management them as 
part of their driver training and management procedures. 

vundertaking route rrsk assessments of hazards such as multiple-SPAD signals 
and other situations and are implementing procedures and controls to address them. 

vincorporating into the driver training and development programme the risk 
reduction measures Identified from the risk assessments. 

vcommunicating key safety information to train drivers, assessors and thelr 

vrnarntainlng, monitoring and improving current standards for  driver assessors and 

vlmplementing procedures for providing post qualification supervision, assessment 

managers as part of  the  driver training process and subsequently through brleflng; 

driver managers; 

and monitoring of newly qualified drivers and of  drivers recruited or transferred from 
other train operators; 

drivers is verified, audited, evaluated and reviewed 
vensuring that the driver training programme for new entrant and newly qualified 

HMRl’s 1997/98 special inspection did not cover driver competence and fitness issues 
and these are now being reviewed as part of a three-year inspection programme of  the 
36 train operating companies. As well as ensuring the above, programme will cover 



driver  management  competence,  competence  of  trainers,  driver  training,  driver 
competence  assessment,  driver  suitability  profiling,  root and knowledge testing, 
miscommunication issues and  timetable  change  effects. 

SPAD Analysis 

Since  Ladbroke  Grove  there  have  been  many  reports on SPADs and often  attempts 
have  been  made to form  conclusions  based on month  by  month  analysis, or  by 
comparing  train  operators.  Invariably it is not possible to draw  from  conclusions  based 
on such  short  terms  results, or  by  comparing train operators  operating  different  mixes  of 
train type  and service.  Firm  conclusions  can  only  be  drawn  when  looking  at  longer  term 
results,  overall  trends,  and  normalised  data. 

Prior to the  Ladbroke  Grove  accident  there  was  a  general  reduction in the number of 
SPADs.  This  has  continued  and  since  July  1999,  there  has  been an overall  downward 
trend in  the  number  of  SPADs.  Also,  since  November  1999,  with the exception of figures 
for  March  and  June the monthly  totals  have  been  the  lowest  ever  recorded  for  that 
month  since  1985.  Even  for  March and June the figures  are the third and second  lowest 
respectively. 

While this  is indicative of  an  overall  improvement,  there  is still a  wide  monthly  variation, 
suggesting  that  special  causes  may  occasionally  dominate. It is therefore too  early to 
determine  statistically  whether  the  common  causes  represent  continuous  improvement. 
However,  the  trend  gives  some  optimism  that the emphasis  placed on SPADs  since 
early 1999 is  helping  reduce  their  occurrence. It could  also be indicative  that  the 
defensive  driving initiatives are  having  a  positive  effect  as  the  reduction is predominately 
due to fewer  severity  category 1 and 2 SPADS.’ If this  is  true,  then the effectiveness  of 
Railtrack‘s  modifications to the  infrastructure in reducing  SPADs  will  also  take  longer to 
observe.  Firstly,  changes to individual  signals  are  not  done  en-masse and work  is  still in 
progress  and  secondly,  the  effect of the changes  will  only  be  seen  by  an  absence of 
SPADs  over  a  prolonged  period of time. 

Severity  category 3 to 8  SPADs  are  considered  serious and are  monitored  as  a  group in 
their own  right. Analysis of this  category  since  April  1999,  shows  that  despite  a  wide 

( monthly  variation in the number of serious  SPADs,  the  rate of occurrence  has  remained 
essentially  constant. This implies  that  serious  SPADs  might be due to causes  that  are 
not being  remedied  by the current  defensive  driving  initiatives. It is  also  consistent  with 
the fact  that,  more  often,  serious  SPADs,  especially  those at multiple-SPAD  signals, 
have  infrastructure  factors  and  are  caused by the driver  ‘misreading’ or ‘failing to react’ to 
the caution  signal. All of  which  emphasises  the  need  for  more  “in-depth”  investigations 
Into  severity 3 - 8  SPADs to identify  the  root  causes of the  incidents. Both Ralltrack and 

2 Ralltrack’s SPAD Severlty category decode- 2 .  

1 Overrun o to 25 yards.  overrun  not  exceedma  overlao,  and  no  damage. 

2 
inlurles  or deaths 
Overrun 26 to 200 yards,  overrun  not  exceedlna  overlap.  and no damage, 
Inlunes  or  deaths 

no damaae. lnlurles  or  deaths 
3 Overrun  areater  than  overlap  plus  all  overruns  greater  than 200 yards  and 

- .  I 
4 Track damage only  wlth no casualtles. 
5 
6 

Derallment  wlth  no  collls!on  and no casualtles 
Coll~slon (wlth  or  wlthout  derallment)  and no casualtles. 

7 Inpnes to  staff  or  passengers  wlth no fatalltles 
Fatallties  to staff or  passengers a 



HMRl are currently working to gain a greater understanding of the features that can lead 
to serious SPADs. 

Multiple SPADs 

There are approximately 30000 signals across Railtrack’s controlled infrastructure that 
are capable of displaying a stop aspect. On average, over the last 6 years, an average 
680 have been passed at  danger each year  (596 in 1999/00). Again on average over 
the last 6 years 62% of these SPADs occurred at signals that had previously been 
SPADed. Therefore the most effective way  of reducing the total number of  SPADs 
would be to ensure that trains stop at signals when required to do so. But initiatives, 
such as the Train Protection & Warning System (TPWS), that are being put in place will 
take time to be effective. 

The cause of a SPAD can be categorised as  one  or more of the following: driver error; 
infrastructure factors; train performance problems (e.g. brake problems, perhaps caused 
by low adhesion); or communication misunderstandings between  the driver and the 
signaller. The propensity for a signal to become a multiple-SPAD signal IS also related to 
the number of times the signal is approached at  Danger. The historical data suggests 
that for a signal with more than two SPAD incidents, infrastructure factors are probably 
the more dominant cause (e.g. gradients, curves,  gantry mounted signals, station stops 
before the next signal at  Danger (causing the  driver to forget the early warning indication 
of what the next signal is showing)). 

As said above, the propensity for signals to have SPADs is not constant across all 
signals, since apart from any inherent variability in  the signals themselves, any variation 
in traffic flow past the signal will affect the  SPAD rate. There will also always be a 
random element where some signals will  suffer 2 SPADs within a 5 year period 
(Railtrack’s definition of a mutli-SPAD signal). However, the total number of signals 
being passed at danger twice or more is greater than would be explained by this random 
element. If signals are passed at danger more than twice,  this random element 
becomes even smaller and by  the time a signal has been passed at danger four or more 
times the random element IS effectively zero.  Currently there are 80 signals which have 
been passed at danger 4 or more times within the last 5 years. 

Consequently, a more immediate improvement in  the overall SPAD rate should be 
possible by prioritising action on multiple-SPAD signals, but without losing sight of other 
actions which should reduce SPADs generally. Both HMRl’s and Railtrack’s work 
prioritsation take this into account. 

Currently in the UK Multiple-SPAD signals are being dealt with in several ways: 

One of  the actions of HMRl September 1999 SPAD report required Railtrack and 
train operating companies to collaboratively risk assess all multiple-SPAD signals, and 
together, develop adequate control measures to be implemented on a time-bound basis 
to reduce the risk of further SPAD incidents occurring. 

If the previous SPAD incident occurred within 5 years of the current incident, the 
signal is put on Railtracks multiple-SPAD signal list which is  sent  out to all train 
operators for use In briefing drivers. In addition, if the signal has been passed  at Danger 
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within the  previous 12 months, or there  is  a  request  by the train operator  concerned,  a 
signal sighting committee will  be  convened to examine  the signalling infrastructure. 

Railtrack  has drawn up  what is  known  as  an  ‘Anti-SPAD  Toolkit’ of measures  that 
can be implemented at multiple-SPAD  signals.  This  provides  a  good  basis  for  action to 
be taken at multiple-SPAD signals, but must be used  consistently  throughout  the 
network. 

In  January,  Railtrack  started an ongoing  project to identify ’bad  actor‘  incidents, 
defined as  SPAD incidents where  the  signal  involved had 5 or more previous  SPADs, or 
the driver  more  than 2. The  purpose is to try and identify common issues on the cause 
of SPADs,  and identify the  factors  which  has led to a  general  reduction  in the number of 
SPADs  since  October. If these can be  identifled,  then  emphasis can be  put on the most 
effective measures. 

Railtrack  have  commissioned  work to analysis  the human factor aspects of driver’ 
perceptions,  driver’s visual and  mental  awareness,  and  driving cab environment. 

w Railtrack  have  produced  a  CD-rom  showing  photographic  views of the approaches 
to all multiple-SPAD  signals  which  occurred  during  the  last 5 years. 

The  current work and the  future 

(- 

HMRl’s long  term  strategy  is to ensure  that  the  railway  industry  itself is doing  everything 
it reasonably can to eliminate and mitigate  risk  from  SPADs  by: 

w reducing the number of SPADs so far as is reasonably practicable by  driving  the 
industry  to  create,  review  and  implement  a  global  SPAD  strategy; 

w eliminating  or  reducing, so far  as is reasonably  practicable, all causations 
underpinning  SPADs,  targeting  them  in  the  order  which will get the greatest health and 
safety benefit  most  quickly;  and 

w seek to restore  confidence  in  the  railway  industry’s  ability to manage  SPADs  risks 
properly,  without  the  current  high  levels of interventlon  from RI. 

It must be  said  that  SPADS  can  only be eliminated  by  hardware  controls  (eg.  Automatic 

is  vital.  In  the  meantime HMRl intends: 
( Train Protection  (ATP))  hence the drive  towards  improvement  of train protection systems 

w To ensure  that all SPADs  are  properly  investigated  by the industry  within  the 
timescales  identified in the Railway  Group  Standard, the root causes of the incident 
identified,  the  lessons  learned  and,  where  necessary,  Information  disseminated  widely 
and action  taken to eliminate the cause. 

w To  continue  producing  monthly  reports  as  a  means  of  disseminating  information to 
the industry,  keeping the public  informed,  and  keeping  pressure on the industry  through 
publicity to reduce the number of SPADs.  (Railtrack  also produce a  detailed  monthly 
report on  SPADs and have  recently  started  making  these available through the internet) 

w To  ensure  that the risks  at  multiple-SPAD  signals  are  reduced so far as is 
reasonably  practicable.  Consultants  have  been  working with HMRI to examine the 
multiple-SPAD  signals to identify  common  issues  and  this information is now being  used 
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to help inspectors identify reasonably practicable SPAD reduction measures during 
routine inspection and incident investigation work. 

w To ensure that Railtrack routmely and conslstently apply lessons learned from good 
root cause analysis to slgnals  right across its  network (whether multi-spaded or not), 

w To review the adequacy of Railtrack‘s and ATOC’s  new standards that might have 
an impact on SPAD issues. 

w To identlfy the specific SPAD risks that will  not be covered by TPWS and develop  a 
plan of work for these areas, such as poor adhesion and miscommunication between 
drivers and signallers. 

w To assess the adequacy of management systems in TOCs for managing drivers so 
as to ensure the number and severity of  SPADs caused by driver error IS reduced so far 
as IS reasonably practicable. This is the  three-year inspection programme previously 
mentioned. 

w To use the experience and knowledge gained from Ladbroke Grove (and other 
work) to identrfy lessons relevant to the layout at other major stations and junction 
networks and that are not already covered by  the multiple-SPAD work. 1 
w To ensure that HMRl has an efficient information and intelligence gathering system 
for  work being done or planned in industry. 

w To ensure effective exchange of Information and lessons learned on SPADs by 
designers, manufacturers, operators, maintainers - with the overall aim  of Increased 
confidence in the quality and sustainability of industry’s systems for reducing SPAD 
numbers. This will look at initial Integrity issues and the success with which human 
factors, ergonomic as well as engineering issues  are tackled. -to ensure that 
dutyholders manage SPADs properly in terms of  the arrangements set out in their safety 
cases. 

w To identify and learn from the best international regulatory experience through 
involvement with the international Liaison Group of Government Rail Inspectors 
(ILLGRI). 

w To monltor industry’s work and methods for taking account of human factor issues 
and improving safety culture. As part of this work  a new Railway industry Advisory 
Committee sub-group has been formed on human factors  and to pursue relevant 1 
research opportunities. 

The above gives an indication of HSE’s work in SPAD reduction. In addition the industry 
is taking a number of other different initiatives to reduce the number of serious SPADs 
These include: 

~ w Improving the quality of SPAD investigations to clearly identrfy  and understand the 
underlying causes of the incidents and use this information to help prevent future 
incidents from the same causes. 

w Improving their understanding of human factors issues to better understand the 
factors that contribute to drivers having SPAD incidents (for example, roster patterns, 
shift patterns, cab environment, competence etc.). 

w Improving driver training by complying wrth  new codes of practice covering 
selection and training of new drivers, and the arrangements for specially monitoring 



drivers (these are drivers who have had SPAD incidents). This is through use of the new 
Codes that have been developed by  the Association of Train  Operating Companies, and 
by use  of cab driving simulators. 

w Improving communications between signallers to drivers to reduce 
misunderstandings by drivers, when stopped at a signal at Danger. This work is at an 
early stage and  there is still much the industry has to do to ensure robust communication 
protocols. 

w Ensuring defensive driving techniques are complied with eg all operators have 
defensive driving policies which require drivers to reduce speed to 15 or 20 mph 200 
yards before any signal at  Danger. 

w Ensuring drivers use the Drivers Reminder Appliance (DRA), which IS a device and 
warning light that is operated automatically on some trains or manually by drivers on 
others and is used to reduce the risk of  start  away SPAD incidents by isolating traction 
power when stopped at  a signal ahead displaying a red aspect. 

w Unobtrusively monitoring driver performance by increasing the numbers of on-train 
monitoring recorders. These will aid monitoring of defensive driving techniques as well 
as compliance with speed restrictions etc. 

w Fitting of sanders to trains fitted with disc brakes which are  more  prone to 
wheelslide during periods of low adhesion. 

w Introduction of new competency standards for signal sighting committees to ensure 
use of a risk based approach which will include consideration of the possible 
consequences of passing the signals at Danger and identifying the  human factors which 
contributed to the  SPAD incidents. 

w Fitting of Train Protection and Warning System (TPWS) which provides safe 
braking within the overlap zone for trains not exceeding 75mph  and is now being  fitted 
throughout the network. There is a legal requirement to complete  fitment by 2003. 

w Implementation of the recommendations from HMRl's 22 SPAD actions on SPADs. 

w Identification of common causes of Multiple-SPAD signals and Improved briefing to 
drivers  about multiple-SPAD signals, making use of colour  photographs  and video to 
reinforce the message. 

Summary 

I hope that I have shown there is extensive work being undertaken both  by  HMRl  and the 
industry, but this is an area where work can never stop. In particular SPAD reduction is 
not only about improving defensive driving standards and  then  monitoring compliance, 
but also about understanding and improving the infrastructure related  factors that lead  to 
SPADs. 

c 

( 

In addition, there is a fundamental need  to fully understand all  the  human factor issues, 
some of which are cross-industry, and to tie these together to create co-ordinated work 
programmes. 

We also need to be more self challenging and regularly ensure that we are taking the 
most appropriate action in the most effectlve way. 
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GXER and  CIRAS 
D.J.S.Billrnore, Safety and Loss Control  Manager, GSER. 

GXER’s lnvolvement with  CIRAS  began  with a presentation by Scotrail at the 
Railtrack Scotland Loss Control  group in Jan 1997 which described their early 
experience of the system. 

Colncidentally an article appeared in the Times which discussed vanous confidential 
reportlng systems Including  CIRAS.  Thls caught rhe eye of our Chairman David 
Benson  who  passed i t  to me wlth a request to follo& up  and report back. 

Discussions wlth Strathclyde University  followed. 

Benefits were seen as :- 

I. To gam qualitative insight Into how small failures or errors develop into near 
misses and/or actual  accidents:  improve the completeness of accident and incident 
reports (this is especially true of CIRAS  which follows the majoriry of reports up with 
a taped  interview). 

2.  To gather statistical data  regarding  the occurrence of factors or the combinations of 
factors which give rise to incldents;  increase the information available to build  up a 
human error database. 

3. To maintain a level of alertness to danger, especially when the accident rate is low. 
Help  overcome the bamers associated wlth near miss reporting (CIRAS is a blame- 
free. confidential third party  reporting  system).  Increase suggestions for Improvements 

There are a number of  benefits  to be gained  from  the purposes listed above. Having 
gained a qualmrive insight into the events leading to a near miss (which may  be 
consldered as precursors to  actual  future accidents) an organisation can take remedial 
action to reduce the likelihood of such an occurrcnce i.e. the error inducing factors can 
be ehminated or their impact  weakened. Where human recovery has prevented  an 
accident by timely corrective action this can be strengthened. 

davtd blllmore pap1 1 of2  28 April 1998 



Cost Benefit comparison. 

Companson with the costs of typical  incidents indicated that the potential  benefits of 
implement~ng CIRAS outweighed the costs of operating the system by a significant 
margin. 

The Board of GNER approved the necessary expenditure and implementation began 
In late 1997. with much assistance and  advlce  from Strathclyde and Scotrail. 

It took 4 months  to train bnefers. brief in the scheme and begin to get  reports  back 
f:om staff. 
A varlet) of media  were  used to get  rhe  message  about CIRAS across: letters to 
Individual employees, team briefing.  artrcles In the company newspaper  and  posters. 
Throughout close lla~son has  been  maintained wlth HMRI and Trades Unions  who 
have  supported  the  schemc  from its carliest  days. 

Staff  trust the confidential  aspect of the system.  From the companies viewpoint it has 
pinpointed  some potent~ally  senous issues and  the challenge to GSER 1s to continue 
to address these  quickly  and  effectively.  The  faith of the staff in the system will 
increase if they see concrete results from  their  reporting. 

As the database grows CIRAS has the potential to become a major tool in reducing the 
histoncally intractable incidents which  are  attributed to "human error" by increasing 
understanding of the  precursors to inctdents . and allowing remedial  action before an 
accident occurs. 

2 O S 2  



Abstract from an  analysis  performed by Strathclyde on the 
reports  recorded in the CIRAS Database. 
Shown here simply as an illustration of the kind of reports that can be obtained. 
Cleariy the results will guide prioritisatlon of action. 

G N E R  
I 

Remote  Human  Factors 

GNER 



Recovery Strateg~es 

GNER 
3o -I-- - 

I 

The  abstract above  was only part of a large  analysis,  comparing  various  companies 
and the following  conclusion  was  reached. 

“Conclusion 

The most important conclusion in terms of the Initial inquiry is  that  the distribution of 
root  and  immediate causes in GSER is not significantly different from  the other TOCs 
or from a]! the companies considered as a whole. This indicates that. wlthln the scope 
01’ rnls b w c  cnquiry, there  are no speclfic safety  Issues  unique to GXER.” 
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Theme:  Informing  Public  Understanding and Expectations  on  Railway  Safety 

Title: IS RAILWAY SAFETY AT RISK? 

IS A GOOD SAFETY RECORD A  PROBLEM W€EN AN ACCIDENT 

OCCURS? 

We have found that despite a good safety  record the  demand for zero risk is 

increasing. Why?  We have performed a number of surveys  to find out how media 

react t o  different situations. 

It seems as if we are going in  the wrong  direction  when we try  to  limit  the  number of 

railway  accidents. E.g. ten  years ago  we had 100 accidents in level  crossings.  Every 

year 30 people were  killed in those level crossing  accidents. 
( 

Ten  years ago we had limited media interest  in level crossing  accidents. At that  time 

we started off a program for reducing the  number of accidents.  Level  crossings  were 

fitted  with  automatic  half  barriers. Crossings  were closed and new  safer ones 

replaced some of them or being transformed  into  grade  separated crossings. We also 

introduced an information  program for motorists. We informed  media  about  the 

campaign t o  come. But they were not so interested. It seemed as if  many people felt 
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that level crossing accidents  were serious  but also had  to be accepted as a part of 

everyday life. 

We succeeded in reducing the  number of accidents  from 100 to 30 per  annum. As a 

result of this we are down to  10 killed people instead of 30. But, how did media react 

to  this? What did  they focus on? Well, it was  not  on the reduction.  Earlier level 

crossing  accidents  were Just  numbers  and figures, bud now when  the  numbers  are 

down almost every  single  accident seems to be in focus. 

Might there be that a good safety record is bad for you? Think of the  railway overall 

safety  record that is very good in most countries. In  spite of the good records one 

single  rail accident is much more interesting t o  media than several car crashes. 

There  might even be several  fatalities (more than in the  rail accident) on  the roads 

during  the period of media attention following a rail  accident. 

1 

Following a series of severe rail  accidents  in  the late  seventies we in  Sweden 

introduced  an  Automatic  Train  Protection (ATP) system.  The ATP system  has since 

introduction been very successful. However, no single  system  can  protect you from 

all  kinds of rail  accidents  and  again we experience that media focus a lot on those 

few accidents that  still occur. 

Railwaymen  often  find the  situation a bit  awkward. They  think  that  railway 

transportation is very  safe  and do not  want to  accept that  media  report  on  the 

"unsafe  rail"  when an accident occurs. 

So, who is wrong and who is right? I think  that we have  to accept that  rail crashes 

will  become more and more interesting t o  media the fewer we get as we continue t o  

improve  safety. 
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This means that you can not only work on improving  safety in real life.  You-also 

have to work on  better public relations  and  to  increase  information in between 

accidents.  Tell media  what you are doing even if there has not  been an accident. 

Follow up on measures  after  an accident. 

Unfortunately, you will experience that very few journalists will report on your 

safety  improvements.  But do not give up. The  journalists  and  the public will be 

much  better  prepared  to respond to and look for relevant  facts  when  that  serious  rail 

crash  happens.  This is due t o  the fact that now they  have  been accustomed to how 

and under  which premises  the  railway  industry  works.  They  have  also  learnt that 

you are  constantly  striving for safety  improvements.  Hopefully, you will eventually 

succeeded in  your objective that media  should  have at least some  degree of 

confidence in your  professional work. 

( 

WHAT DO THE  PUBLIC EXPECT FROM YOU? IS  IT  POSSIBLE TO GET 

THE PUBLIC TO ACCEPT OTHER THAN  ZERO  RISK? 

What do the public  expect? Well, your rail  passengers of course  expect  safe 

travelling by train. But also  those  not going by train  but living  next  to  your  tracks 

( expect  your business t o  be safe. Then we have  all people like  motorists  and  children 

on  their way to  and  from school using level crossings. 

To summarise, a  lot of people are affected by how safe rail is. Many of them do not 

have  but  disadvantages from the railways. They  are exposed to  risks  but do not  have 

the benefits of rail  transportation. 

No, it is not  possible to get the public to accept other than zero risk. But, people will 

understand  realities  and if  you can show them "why and  what" you will have a 

pretty good chance of being  regarded as a partner working  for  safer  rail 
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transportation,  rather  than a potential  madman. If you play it professional - and 

also if you are a bit lucky - you will get media  and the public t o  share  your 

professional judgement of what  are  the  issues to  focus  on  to get  an efficient and 

financially  sound  increase of your company’s safety  level. 

If you play it the other way around i.e. if you tell media that your  company has such 

a good safety record that no  more  action is needed, then you really are a target for 

media.  What a scope for them! 

1 
WHAT ROLE SHOULD  THE DIFFERENT RAILWAY INSTITUTIONS  PLAY 

WHEN A RAILWAY  ACCIDENT  OCCURS? 

We in Europe  have  separated  infrastructure  management from train operation  in  a 

number of countries.  Quite often those  split  businesses  have  been  transferred  into 

different  companies or government bodies. This is the case in the LTK and  in  the 

Scandinavian  countries  and a number of other  countries as well. 

Even if you have  not  carried  out a separation like this a number of countries  around 

the world have  independent  accident  investigation bodies. And there  might be other 

governmental bodies like  a  Railway  Inspectorate,  a  Department of Transport etc. 1 

The  public expects the  governmental bodies to  act against poor safety  performance 

whenever  this occurs, also  in  between accidents. When an accident occurs the 

governmental bodies are supposed  to issue  recommendations  regarding the 

necessary  safety  improving  measures.  Thus,  the role for these bodies is clear and 

easy t o  grasp. 

Regarding train operation  companies the public is  more  suspicious  about  what  the 

actual  main objective of the company might be. Maybe the company wants to  make 
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money on the  expense of safety ... Most certainly, this is on  peoples  minds if an 

accident occurs. 

Many  infrastructure  managers (IM) are unknown to the public and  when a serious 

accident occurs people start to  ask themselves  “What is this? Why have  not I heard 

of this company before?” If people have  heard of the  IM  company before it is often 

due to some fuzz or dispute. 

Is this good for the  railway  market? No, of course  not.  Media is always  interested  in 

disputes.  They focus on who is bad  and who is the good guy.  Media  have a good 

chance of finding, or even worse stimulating  to a fight between  different  actors if the 

market is open t o  competing companies. Another  front-page  issue is the  little  man 

fighting  the big company or if he is stuck in the company’s bureaucracy. 

( 

It is  easy  to  think that it is good for you  if the  bad  guy turns out  to  be  another  player 

than your company. But,  in  the long run  disputes will harm  the whole of the railway 

industry. People will  not  remember who was  bad  and  who  was good and if disputes 

occurs now and  then people will remember  nothing but that rail  transportation 

makes you  feel uncomfortable or worried. 

( So, what  should you do? Every party should seek for company  improvements. Do not 

sit back and  wait for the  authorities  to  judge who is to blame.  If you are a company 

do your own corporate  investigation  to find out  what  went  wrong  in your corporate 

routines etc. Try  to  exchange information with  other  companies involved in the 

accident.  But  do  not  examine  their deficiencies. It is for the  governmental 

investigation body to do that. Remember that media  likes  nothing  better  than a 

dispute. By collaborating  all involved companies will gain  confidant. Also, do not 

hide information  from the public. If you think it is hard for you to  tell  media  about 

your shortcomings it will be even harder for you  if they  find  out it themselves. If 

media  catches you red-handed  their  next  question will always  be - “What more do 
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that company hide from us?” Now you will be chased  like a fox in  hunting season. 

Even  when you  do tell the  truth  no one will believe you a t  first. 

When at its best the  market will play it straight.  Try  not t o  put  the blame on others 

even if they should  deserve  it.  Everyone  can  improve  their  business  and it is to your 

benefit if  you find out  what  that would be in with regards  to  your  current  financial 

situation by performing an  internal corporate  investigation. 

MEDIA IS GETTING MORE AND MORE INTERNATIONAL 

A railway accident in one  country in Europe will have effects also  in  other 

neighbouring  countries. We have  learnt a  number of lessons from this. 

It is  very important t o  recognise that the public will start  to ask questions as soon as 

they  get t o  hear  about  the  train  crash or whatever has happened. People want to 

know: “Can it be such an accident here, in our  country?  What  have  the  rail 

companies done t o  prevent such an awful accident from  happening here?” 

Railwaymen will also start to  ask  the  same  questions  and come to think of it, also 

safety  experts will do the same. So, what can you do is t o  prepare yourself t o  such 

situations. Get  to know the basics about  other  railway  systems.  What things are 

different and  what  have you in common? 

Also,  we have found that international contacts with colleagues are very  useful  and 

important in cases  like this. 

As said  earlier, it is very  important  that media know whom t o  ask. Who should 

know? By connecting  media  to the right person,  hopefully you will stop  media from 
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asking people that know  less but  are willing to  talk  even  about  things  they do know 

nothing or little  about. 

Be  prepared.  Always  speak to  media  and  worried people. If  you do not,  they think 

that you hide  something from them. Even if  you  do not know the  answer you can 

gain a lot if you are  prepared  to find out from experts,  rather than letting  media 

hunt for themselves (You never know who they  get hold  on and  what that person 

will tell them in affect). 

HOW  DO WE COMMUNICATE RISK  WHEN THERE HAS NOT  BEEN ANY 
ACCIDENT? 

What do  we  do to  facilitate communication with the public and other  players  in  the 

railway  market? It is very  important  to feed media  with  news  about new  actions 

aimed at improving safety, even if there has not  been  any  serious  accidents for a 

while.  Preferable, you can inform media  about  the  safety  benefits  related  to  other 

improvements  like  when  introducing a new faster service or when opening a new 

upgraded  line etc. 

( Likewise, it is important t o  inform  media about  the  current  safety level. That even if 

is not improving the  way you have  thought it would. But,  be sure to  analyse why you 

have  not improved and  what actions you plan  to  take, before telling media about  the 

bad news. 

Let media know who your  experts are in the period in  between  accidents.  This  way 

they can get  to know each  other  and  then you can be ascertained  that  media will at 

least  try to  listen t o  your  experts  when  later on  a serious  accident occurs. Hopefully 

some  media covering to accident will then  be  publishing  more  balanced  and  true 

articles  about the current  situation, being less  speculative. 



Then we have the local issues.  The public often wants to  know about  safety when 

something new appears  in  their neighbourhood like a  new  railway  line or a  change 

In rail services.  Another  issue of great concern to local people is transportation of 

dangerous goods. 

Try  to face peoples worries. Remember that local people often do not get  any benefit 

from changes in  the  rail  system (especially not with  transportation of dangerous 

goods), they  are  just  stuck  with  the risks associated with  it. 

1 
This  might be one of the most difficult situations  to  appear. Very often people that 

do not want  that new  railway  line  next  to  their  homes  tends to  look for serious 

things  that can help  them  to  stop  the  railway from proceeding with the  actual 

project. Usually this  means looking for safety or environmental  risks. You would be 

surprised  with  what people can come up with if they  really  are  determined  to  stop 

you. 

In  cases  like this it is even more  important t o  take  your  time  to  meet people's 

worries and to inform them  about what the  risks  really  are.  This  includes not only 

facts and  figures (figures tend  to  get too boring and  theoretical)  but  also t o  

understand  what people's worries  really is about. You have  to act like a human  and 1 
not  like  a  "thing"  without  feelings  and emotions. If you can  reach people and show 

them  that you are listening to  them,  then  this is your  starting point for a more 

accurate  and balanced  dialogue. It is a never-ending process: Inform - Listen - 

Understand - Inform  and Act - Listen  again etc. etc. 



2000 LONDON 

8 November - 10 November 2000 
FONm Hotel, London, United Kingdom 

Paper 0031 

Stewart  Francis 

The  Passengers  View of Rail  Safety 



Rai I 

Francis 

.. ..... _. 

Chairman 

Passengers  Council, 
UK 

The Passengers View of 
Rail  Safety 



International  Rail  Safety  Conference 2000 

Mr. Hans Ring MSc. 
Director Safety 
Head of Safety  Department 
Swedish  National  Rail  Administration 

E-mail: hans.rin@banverket.se 
Phone: +46 243 44 54 12 
Fax: +46 243 44  55 22 

( 
Theme:  Informing  Public Understanding  and  Expectations on Railway  Safety 

Title: IS RAILWAY SAFETY AT RISK? 

IS A GOOD  SAFETY  RECORD A PROBLEM WHEN AN ACCIDENT 

OCCURS? 

We have found that  despite a good safety  record the  demand for  zero risk is 

increasing. Why?  We have performed a number of surveys  to  find  out how media 

react  to different situations. 

It  seems as if we are going in the wrong direction when we try  to  limit  the  number of 

railway accidents.  E.g. ten  years ago  we had 100 accidents in level  crossings.  Every 

year 30 people were killed in those level crossing  accidents. 
c 

Ten  years ago we had  limited media interest in level  crossing  accidents. At that  time 

we started off a program  for  reducing  the  number of accidents.  Level  crossings  were 

fitted  with  automatic  half  barriers. Crossings  were closed and new  safer ones 

replaced some of them or being  transformed  into  grade  separated crossings. We also 

introduced  an  information  program for motorists. We informed  media  about the 

campaign t o  come. But  they were  not so interested. It seemed as if  many people felt 
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that level crossing accidents  were  serious but also had to be accepted as a part of 

everyday life. 

We succeeded in  reducing  the  number of accidents from 100 t o  30 per  annum. As a 

result of this we are  down to 10 killed people instead of 30. But, how did media react 

to  this?  What did  they  focus on? Well, it  was  not on the  reduction.  Earlier level 

crossing  accidents were just  numbers  and  figures,  bud now when  the  numbers  are 

down almost every single accident  seems  to be  in focus. 

Might  there be that a good safety record is bad for you? Think of the railway overall 

safety record that is very good in most  countries. In  spite of the good records one 

single  rail accident is  much more interesting  to media than  several car crashes. 

There  might even be several  fatalities (more than  in  the  rail  accident) on the roads 

during  the period of media  attention following a rail accident. 

1 

Following a  series of severe  rail accidents in  the  late seventies we in Sweden 

introduced  an  Automatic  Train Protection (ATP)  system.  The  ATP  system  has since 

introduction  been very successful. However, no single  system  can  protect you  from 

all  kinds of rail  accidents and  again we experience that media focus a  lot on those 

few accidents that  still occur. 

Railwaymen often find the situation a bit awkward.  They  think  that  railway 

transportation is very safe  and do not want  to accept that media report on the 

"unsafe rail" when an accident occurs. 

So, who is wrong and who is right? I think that we have t o  accept that rail crashes 

will become more and  more  interesting to media  the fewer we get as we continue to 

improve  safety. 
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This  means that you can  not only work on improving  safety in real life.  You-also 

have  to work  on better  public  relations  and  to  increase  information in between 

accidents. Tell media what you are doing even if there has not  been an accident. 

Follow up on measures  after  an accident. 

Unfortunately, you will experience that very few journalists will report on  your 

safety  improvements.  But  do not give up. The  journalists and the public will be 

much better prepared t o  respond to and look for relevant  facts  when that serious  rail 

crash  happens.  This is due  to  the fact that now they  have  been accustomed  to how 

and  under which premises the railway  industry works. They  have  also  learnt that 

you are constantly  striving for safety  improvements. Hopefully, you will eventually 

succeeded in your objective that media  should have at least  some  degree of 

confidence in your  professional work. 

c 

WHAT DO THE PUBLIC EXPECT  FROM YOU? IS IT POSSIBLE TO  GET 

THE PUBLIC TO ACCEPT OTHER  THAN  ZERO  RISK? 

What  do  the public expect? Well, your rail  passengers of course  expect  safe 

travelling by train.  But  also those  not going by train  but  living  next  to  your  tracks 

expect  your  business to  be safe. Then we have  all people like  motorists  and  children 

on their way to  and from school using level crossings. 

To summarise, a lot of people are affected by how safe rail is. Many of them do not 

have  but  disadvantages  from  the railways. They  are exposed to risks but do not  have 

the  benefits of rail  transportation. 

No, it is not possible t o  get the public to  accept other  than  zero  risk.  But, people will 

understand  realities  and  if you can show them "why and  what" you will have a 

pretty good chance of being  regarded as a partner working  for  safer  rail 
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transportation,  rather  than a potential  madman. If you play it professional - and 

also if  you are a bit lucky - you will get  media and  the public to share your 

professional  judgement of what  are  the issues t o  focus on to  get an efficient and 

financially  sound  increase of your company’s safety level. 

If you play it the  other  way  around i.e.  if  you tell  media  that  your company has such 

a good safety record that  no more action  is needed,  then you really  are a target for 

media.  What a scope for them! 

1 
WHAT ROLE  SHOULD THE DIFFERENT RAILWAY INSTITUTIONS PLAY 

WHEN A RAILWAY ACCIDENT  OCCURS? 

We in  Europe  have  separated  infrastructure  management from train operation  in  a 

number of countries.  Quite  often  those  split businesses  have been transferred into 

different  companies or government bodies. This  is the case in  the UK and  in  the 

Scandinavian  countries  and a  number of other  countries  as well. 

Even if you have  not  carried  out a separation  like this a  number of countries  around 

the world have  independent accident  investigation bodies. And there  might be other 

governmental bodies like a  Railway  Inspectorate,  a  Department of Transport etc. 

The public expects the governmental bodies to act against poor safety performance 

whenever  this occurs, also in between accidents. When an accident occurs the 

governmental bodies are  supposed to issue  recommendations  regarding  the 

necessary  safety  improving  measures.  Thus, the role for these  bodies  is  clear  and 

easy t o  grasp. 

Regarding  train  operation companies the  public is more  suspicious  about  what  the 

actual  main objective of the company might be. Maybe the company wants  to  make 
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money on the expense of safety ... Most certainly, this is on  peoples  minds if an 

accident occurs. 

Many infrastructure  managers (IM) are unknown t o  the public and  when a  serious 

accident occurs people start to  ask  themselves "What is this?  Why  have  not I heard 

of this company before?" If people have  heard of the IM  company  before it is often 

due  to some fuzz or dispute. 

Is  this good  for the  railway  market? No, of course  not.  Media is always  interested in 

disputes.  They focus on  who is bad and who is the good guy.  Media  have a good 

chance of finding, or even worse stimulating t o  a fight between  different  actors if the 

market is open to  competing companies. Another  front-page issue is the  little  man 

fighting  the big company or if he  is  stuck  in  the company's bureaucracy. 

( 

It is  easy  to  think that it is good for you if the  bad  guy  turns  out  to be another  player 

than  your company. But, in the long run  disputes will harm  the whole of the  railway 

industry. People will not  remember  who  was  bad  and who was good and if disputes 

occurs now and  then people will remember nothing  but that rail  transportation 

makes you feel uncomfortable or worried. 

So, what should you  do? Every  party should seek for company  improvements. Do not 

sit  back  and  wait for the  authorities  to  judge who is to  blame. If  you are a company 

do your own corporate  investigation  to  find  out what  went  wrong  in  your  corporate 

routines etc. Try to exchange  information with  other  companies involved in  the 

accident.  But do not  examine  their deficiencies. It is for the  governmental 

investigation body t o  do that. Remember that media  likes  nothing  better  than a 

dispute. By collaborating all involved companies will gain  confidant. Also, do not 

hide  information  from the public. If you think it is hard for you to  tell  media  about 

your  shortcomings it will be even harder for you if they find out it themselves.  If 

media  catches you red-handed  their  next  question will always  be - "What  more do 
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that company hide from us?” Now you  will be chased  like a fox in  hunting season. 

Even  when you  do tell the  truth no one will believe you at first. 

When at   i ts  best the  market will play it straight.  Try  not t o  put  the blame on others 

even if they should  deserve it. Everyone can improve their  business  and it is to  your 

benefit if  you find  out what  that would be in  with  regards  to  your  current financial 

situation by performing an  internal corporate  investigation. 

MEDIA IS GETTING  MORE AND MORE  INTERNATIONAL 

A railway accident in one country  in  Europe will have effects also in other 

neighbouring  countries. We have  learnt a number of lessons  from this. 

It is very  important  to recognise that  the public will start to ask questions as  soon as 

they  get  to  hear  about  the  train crash or whatever  has  happened. People want to 

know: “Can it be such an accident here,  in our country?  What  have  the  rail 

companies done t o  prevent  such an awful accident from happening  here?’ 

Railwaymen will also start  to  ask  the  same  questions  and come t o  think of it, also 

safety  experts will do the  same. So, what can you do is t o  prepare yourself t o  such 

situations. Get to know the basics about  other  railway  systems.  What  things  are 

different and  what have you in common? 

Also, we have found that international  contacts  with colleagues are very useful  and 

important  in cases  like this. 

As said  earlier, it is very  important  that  media know whom t o  ask. Who should 

know?  By connecting media  to  the  right person,  hopefully you will stop  media from 
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asking people that know  less  but are willing  to talk even about things they do know 

nothing or little  about. 

Be prepared. Always speak to media and  worried people. If  you  do  not,  they think 

that you hide something from them. Even if you do not  know  the  answer you can 

gain a lot if  you are  prepared t o  find out from experts,  rather than letting  media 

hunt for themselves (You never know who they  get hold  on and what that person 

will tell  them in affect). 

HOW DO WE COMMUNICATE  RISK WHEN THERE HAS NOT BEEN ANY 
ACCIDENT? 

What do  we do to  facilitate communication with  the public and other  players  in  the 

railway  market? It is very  important  to feed media  with  news  about  new  actions 

aimed at improving safety, even if there has not  been  any  serious  accidents for a 

while.  Preferable, you can inform  media about  the  safety  benefits  related  to  other 

improvements  like  when introducing  a new faster service or  when  opening a new 

upgraded  line etc. 

( Likewise, it is important  to inform media about the  current  safety level. That even if 

is  not improving the  way you have  thought it would. But,  be  sure  to  analyse why you 

have  not improved and  what actions you plan t o  take, before telling  media  about  the 

bad news. 

Let  media know who your  experts are  in the period in  between  accidents.  This way 

they  can  get to  know each  other  and  then you can be ascertained that media will at 

least  try  to  listen  to  your  experts when later on a  serious  accident occurs. Hopefully 

some  media covering to accident will then  be  publishing  more  balanced  and  true 

articles  about  the  current  situation, being less  speculative. 
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Then we have the local issues.  The public often wants  to know about  safety when 

something new appears in their neighbourhood like a  new  railway  line or a change 

in rail services.  Another  issue of great concern to local people is transportation of 

dangerous goods. 

Try  to face peoples worries. Remember that local people often do not  get  any benefit 

from changes  in  the  rail  system (especially not  with  transportation of dangerous 

goods), they  are  just  stuck with the  risks  associated with it. 

> 
,J 

This  might be one of the most difficult situations  to  appear. Very often people that 

do not want  that new railway line  next to  their  homes  tends to  look for serious 

things  that can  help  them  to  stop the railway  from proceeding with the  actual 

project. Usually this  means looking for safety or  environmental  risks. You would  be 

surprised  with  what people can come up with if they  really  are  determined  to stop 

you. 

In  cases  like  this it is  even  more important to  take your time t o  meet people's 

worries and to inform them  about  what  the  risks  really  are.  This  includes  not only 

facts and figures  (figures tend  to  get too boring and theoretical) but also  to 

understand  what people's worries  really is about. You have t o  act  like a human  and 1 
not like a "thing"  without  feelings and emotions. If you can  reach people and show 

them  that you are listening  to  them,  then  this is your starting point for a more 

accurate  and balanced  dialogue. It is a never-ending process: Inform - Listen - 
Understand - Inform and Act - Listen  again etc. etc. 
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Ian  Naish 

Informing  the public, assuring their  understanding  and  meeting  their 
expectations for railway  safety - an  investigation agency perspective 

lntroductlon 

In  order to have  completely  informed  public  understanding  relating to railway  safety, I 
believe that the  method of communication  and the substance of the message  are  the 
essential  elements.  Without  good  communication,  we  cannot inform and educate  the 
public to the extent  that  they will comprehend  safety  issues. (In this paper, I have  taken 
the  liberty  of  considering all persons  with  whom we deal  as "publics", since we have to 
be consistent in our approach). 

The  intent of  my paper  will be to explain  our  agency's  communication  process. It will 
include five brief  case  studies to demonstrate  how  the  process  has  worked  and  what 
lessons we have  learned.  Additionally, I propose to give my personal  perspective,  as 
an officer in the TSBC, on relationships  between our  agency  and the other  interested 
organizations or  groups,  as well as  among those  organizations and groups.  Finally, I 
will attempt to propose  some  areas  where all of those  people with an interest  in  safety 
can improve their  communications. ( I should  point  out  that  the  views  stated  in  that 
section are mine,  and  do not necessarily  represent the views of our organization). 

In Canada, the TSBC has,  perhaps,  a  unique  perspective on safety  communications, 
since  our  mandate IS very  simple.  Our  mandate  is to investigate  selected  transportation 
accidents  and  incidents,  make  findings as to causes  and  contributing  factors,  identlfy 
safety  deficiencies  and  make  recommendations to eliminate or reduce these 
deficiencies, and, finally, to report  publicly  on  our  investigations and findings.  Our  sole 
object is  to advance  transportation  safety. In theory, we are  completely  independent of 
outside  influences. 

One of our agency's  core  values  is  openness. We try to apply that value  when  we 
communicate  with  the  various  interested  organizations  and  groups in the business of 
rail safety.  Unfortunately, one of  the  drawbacks in  our  business is that  we  have 
information  that  should  never  become  public,  for  example,  information  of  a  personal 
nature  (restricted by Canada's  Privacy  Act).  Additionally, if we communicate any 
hypotheses we are  considering  during  the  investigative  process, that can easily  lead to 
other  organizations  making  their own,  frequently  erroneous,  conclusions  about  the 
causes of the accident. 

Four of the five  cases I am citing refer to communication  problems/challenges in 
investigations,  the fifth refers to a  communications  issue  at  a meeting I attended. 



I should note that we assess the potential for investigations based on a Board policy 
document which outlines when and when not to investigate, and which also allows 
significant leeway for  staff to make  the decision. 

I Case 1. Accident involving a derailed freight train carrying dangerous goods in the 
i province of  New Brunswick, in eastern Canada. (this occurrence became a  basic  file 
i data gathering exercise, but should have been a Board investigation) 
~ 

~ across the province. 
i The province of  New Brunswick is one of  our smaller provinces, both in size and 

population, the latter being under one million persons. Local events are well reported 

This accident took place on a  Sunday  evening, in May, 1999 when the 4600 ton train 
was passing over recently rebuilt track. Thirteen railcars were derailed out of  the  71  car 
train. The  railway company notified us  of  the derailment almost immediately, as is 1 
requlred by our regulations, and we  assessed the situation based on what we had 
learned from that notification. The  report  was that there had been a freight train 
derailment in a small town (pop 1518),  but there were no injuries. Although the  train 
had  been carrying some dangerous goods, there were no leaks reported. We  advised 
our only investigator in the region about  the accident, but,  since there  did not appear to 
be any urgency,  the deployment to assess the situation was delayed  until Monday 
morning. 

Unfortunately, we  were not aware that, because there had been dangerous goods  cars 
on the train, the local fire chief  had decided to evacuate residents of 150 homes in the 
vicinity of the derailment site on the Saturday evening. 

By the trme  our investigator reached the  site, the media were there. After collecting 
information and assessing the situation,  he was of the opinion that any safety lessons 
learned from doing a complete Board investigation would be minimal. Consequently, he 
indicated to the media that we would probably not be doing a Board investigation. This 
statement, of  course,  was printed  in the editorial sections of  the local  and regional 
newspapers, causing us  a lot of "damage control" problems at Head Office. We  were 
portrayed in the  New Brunswtck media  as an agency which didn't care about small 
towns in eastern Canada but only investigated major, more "newsworthy" accidents. 

The  media appeared to be setting the  town mayor against us, from what was appearing 
in  the newspapers. As  a result, I made  a telephone call to the mayor of the town, 
indicating that, although we were not doing a Board investigation, we were still 
collecting file information and, if we  found  any safety issue, we would  be taking action to 
communicate that. I followed up with his office on several other occasions to ensure 
that he was kept  abreast of developments and to check on his level of comfort with  the 
ongoing process. 
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In  hindsight, the basic problem  was the absence  of information, in the initial accident 
report,  on  the  decision to evacuate part of the  town.  We  have often found  that  a 
significant  part of the information  in the initial  report can be  erroneous, or  have 
contradictory  information  or  lack  some  key  information  (The initial media  information 
presented on the German  ICE  train  accident of 1998 is a  European  example).  Because 
we  were  unaware  of  the  evacuation, we delayed  deployment,  with the investigator 
arriving  on  site  the  following  day.  Secondly,  we  did  not  follow  our  occurrence 
classification  policy,  which,  although not mandatory,  suggests we investigate if there are 
sound  political  reasons  to  do so. In this case,  because  of  what had happened in the 
town  (evacuation  of  residents  and the presence  of  media), we really had no choice  and 
should  have decided to investigate  once we  knew  the situation on site. 

In other  words, if there is  a  strong  public  expectation  that  we should investigate,  then  we 
should  do so. If not, we will  be  criticized  publicly  by  the  media and elected local, 
provincial  or  federal  officials.  This in turn  means  that  we  lose  credibility  with the general 
public  and  elected  officials,  which  causes  problems  when we launch our  next  high 
profile  investigation.  The  only way to have  emerged  from the initial deployment  without 
doing  a  Board  investigation,  and  yet  not  cause  public  perception  problems,  would  have 
been to say  we  were  still  assessing the situation and had not  yet  decided  whether to 
investigate. 

Case 2. Passenger  train  derailment and collision  with stored dangerous  goods  railcars 
in  southern  Ontario. 

In  April,  1999,  a  VIA  Rail  Canada  passenger  train,  travelling at 128 kmfh, in non- 
signalled  double main track  territory in southern  Ontario,  unexpectedly  encountered  a 
reversed  main track switch. Both crew  members  in the locomotive cab were  fatally 
Injured  and 77 persons  (passengers and on-board  service  crew)  were  seriously  injured. 

Southern  Ontario is a  prosperous,  relatively  densely  populated area of Canada,~ 
extending  west  from  Toronto  to  the US border  at  Detroit in the west.  News  coverage  is 
generally  intense. 

Since  this  was  a  major  accident,  we  deployed  a  large, ten person,  investigative  team to 
the  site.  This team included  a  public  affairs  officer,  as  well  as technical experts.  The 
role  of  the public  affairs  officer was to act  as  a  liaison  person  with the media.  However, 
one  of the  major  tasks of  the Investigator  in  Charge (IC) is to communicate  with  the 
media,  including  television  reporters.  Without  sensationahzing  anything,  each  day,  the 
IIC  explained  the facts that we had  already  determined,  but  refused to be drawn  into 
speculating  about the causes.  At  the  same  time,  we had enough  members  of  the  team 
to allow  on  site  investigation  work to continue  and to conduct  witness  interviews. 

In another  area, that of communicating  with  the  families of the bereaved, two people 
arrived on site the day  the  morning  after  the  accident and laid a  wreath  beside the track 
within  our  exclusion  zone.  One of our  investigators  was  somewhat  concerned  by  this 
situation  and  wanted to tell the  people to leave the site,  but he was  astute  enough to 



discuss the situation  first  with  the  IIC. As a  result,  the  decision  was  made  just to 
approach  them, talk to them  and then  let  them  leave  when  they  were  ready. We  did 
leave  one of our investigators with them  while  they  were on site.  However, they were 
not  considered  to be in a  position of  danger,  nor  impeding our work.  This  was  probably 
the  best  approach,  slnce a less  sensitive  attitude  would no doubt  have  resulted in 
negative  publicity. 

Case 3. Passenger  train  collision  with  a  tractor  trailer  at  a  private  crossing  in  a  remote 
area of Ontario. 

The  long  distance train was carrying  around 200 people and the  initial  report  was  that 
there had been an explosion  and  there  were  injuries. 

We  again  deployed  a  large  amount of resources  (seven  people),  which  was  perhaps too 
many.  Because site access  was  difficult,  logistics  was  a  challenge.  The  fastest  time  for 
staff to get  on  site  was  seven  hours  from  deployment.  Communications  between  TSB 
officials,  the  railway  owning  the  track  and  the  passenger train company  off-site were 
also  difficult.  Later it transpired  that  injuries  were  minimal and non-severe, the 
explosion was  that  of the trucks fuel  tank  which  had  scorched  the  side of  the locomotive 
and the first  coach,  which  was  a  baggage  coach.  The  single  main  track  line is the 
company's  principal  east-west  main line in  Canada. 

We had asked  senior  officers of  the  company  owning  the track to record,  by film (either 
camera  or  videotape),  the  internal  conditions of the  passenger  coaches  prior to moving 
any of the  equipment,  and  they  had  agreed.  However,  their  officers  on  site  either  did 
not  get the message,  or  decided  not to make  any  film  record,  despite  the  commitment. 
Although we  had asked  that  the  train  not be moved  until the first  investrgators had 
arrived,  part of it was  moved.  This  resulted in conflict  between  our  investigative  team 
and  some  railway  officers. We insisted, on  our  arrival, that on the  passenger  coaches 
whlch  had  been  removed  from  the  site  being  reattached to the  train  for  photographic 
documentation  purposes.  In  hindsight,  this  could be considered  as an overreaction,  but 
it was  understandable  from  the  perspective of  an unfolding  investigation.  It  was 
fortunate,  from  a  public  affairs  perspective,  that  the  accident  occurred in a remote 
wilderness  area and access  was  through  forest  company  property.  This  minimized 
media  coverage of the  accident  and  allowed  the  investigation to proceed  without  the 
media  "glare". 

The  lesson of  this investigatlon  to  me was  that,  even  with the best  intentions, 
organizations  cannot  always  live up to their  commitments,  especially  when  events  are 
very  time  sensitive.  Additionally,  companies  operating  over  the  tracks of other 
companies may have  different  priorities  (for  example,  a  passenger  company's  priority  is 
to evacuate  their  passengers,  retrieve  their  possessions and get  them to their 
destinations,  a track owner's is to clear  the  track to get backed-up freight  traffic  moving 
again to minimize  economic  penalties).  Our  priority  is  to "freeze" the  slte,  to get there 
as  fast  as  possible and record  the  perishable  information as quickly as possible. 
Looking  back at the event,  it  is  clear  that we  deployed too many  investigators too soon, 



which  added to the complexity  of what was to become  a  relatively  simple  investigation. 
Because  of the complexity of the  communications  situation,  we will be more  careful  in 
the  future  and  perhaps  deploy  fewer  investigators  initially.  When  we  do,  we will ensure 
that  frequent  contact  will  be  made with senior  railway  company  officials  at the start of 
the  investigation  and  check  that  all  organizations  are  talking, on and off  site.  Otherwise, 
we  may end up with  interpersonal  problems  when  the  next  accident  occurs. 

Case 4. Derailment  and  collision  of  a  dangerous  goods  train. 

This  was  a  significant  occurrence last December 30. A train loaded  with  petroleum 
products,  In  double  main  track  territory,  heading  westward to Montreal  derailed  just  as it 
was being passed by  an  eastward train carrying  mixed  freight.  The  resulting  collision 
and  explosion  resulted  in  the  deaths  of  the  two  crew  members of the mixed  freight  train, 
explosions  and  fires  which  consumed two thousand  tons  of  fuel and resulted in the 
evacuation of 800 people  from  the  vicinity of the  site. 

The  unit  train in question  has  been the subject  of intense political debate  within  Quebec 
since it started  operation in 1997. The train  carries  home  heating oil or gasoline.  The- 
train  consists of multiple  sets  of 17 cars, with  each  set of cars carrying one  product  only. 
The  cars  are loaded and  unloaded at one point  per 17 cars. The operation  is  between 
Quebec  City and Montreal,  and  typically  runs  once  a  day,  six  days  a  week. 

Because the accident  occurred  just  before  the  worldwide  millenium  celebrations, it was 
not  as big a media "event"  across  Canada  as it might  otherwise  have  been. In the 
province  of  Quebec,  however,  there  was  intense  media and political activity  related to 
the  event. 
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Although  our rail branch  has 20 investigators  in  total,  only  two  are  based in the  Quebec 
region.  However, we  put together a team of  four  francophone  investigators  and  a  publlc 
affairs  liaison  officer  who  deployed to the  site,  with  one  of  our  investigators  designated 
to handle  the  media.  Besides  the  problem of investigating  under  intense  cold  conditions 

( (windy and - 25 Celsius)  the  challenge  in  this  investigation  was to manage  the  intense 
political / public  scrutiny in Quebec over the  following  weeks.  What  significantly 
assisted  us  was the interest of  our  Chairman,  the  Hon.  Benoit  Bouchard,  who  is  a 
former  federal  Minister of Transport,  former  Ambassador to France and a very well 
known  and  respected  Quebecker  throughout  Canada. 

Three  weeks after the  accident, Mr.  Bouchard chaired  several  public  meetings  with 
mayors  of  municipalities  along  the  train's  route  and,  assisted  by  the  IIC,  explained  our 
mandate,  our  approach  to  investigating  the  accident  and  what we had determined to 
that  point.  These  meetings had the  effect of diminishing  any  general  public  concern 
about  how  the  investigation  would be handled. 

There  were some problems  with  the regulator's inspectors  at the start  of  the 
investigation.  Their  staff  had  arranged  witness  interviews  before us and wanted to 
continue to do so. Our  investigators  prefer  to  talk to witnesses  first,  since  there  is  a 



possibilrty of "chill" when crews have been interviewed by their company or by 
regulatory officers who can take disciplinary measures against the company and their 
crews. In comparison, our legislation states that our role is  not to assign blame, 
primarily because we believe that if we  did, it would reduce witness openness and 
cooperation. Both we and the regulator have strong statutes, but  ours has paramountcy 
when there is a conflict. However,  the regulator's officer had instructions from his 
manager to interview the crew as soon as possible and  refused  to wait. The problem 
was resolved at  a higher level, but some interpersonal conflicts remained at the staff 
level. 

Case 5. Communications in a multi-organization meeting 

Several months ago, I attended a meeting where various interest groups, including 
regulators, representatives of different transportation modes, unions and other agencies 
attended to talk about transportation safety initiatives currently underway. At one point, 
there was  a question posed by a (non-railway mode) member of the audience about 1 
some rules that the railways were  about to propose. Unfortunately, the railway 
spokesperson stated that  he  was  not prepared to say anything about it and remained 
silent on a follow-up question. From  my perspective that was not the most posrtive 
message to transmit in that forum. It left me with the impression that the spokesperson 
was not being open and perhaps had something to hide. It would have been quite easy 
to explain that,  for example, decisions had been made in various areas, but not in 
others and give an expected time for completion. (That is the approach we try to take for 
our communications with other organizations when we comment on the progress of 
accident investigations). 

Lessons Learned 

While the specific approaches we  took to the investigations were determined case by 
case, the common threads  to investigating successfully while  managing 
communications at the same time  are, in my opinion,  the following: 

1. Assure that decisions made  at  the time of initial deployment can  be modified to 
incorporate information forthcoming later on. 

2 Be as open  as possible with  all  other interested organizations and ensure that they 
are in agreement, or at least will  comply with our approach, both  to performing the 
investigation and to dealing with  the  media/ general public. 

3. Release key factual information during an investigation as soon as possible, once 
the data are verified, through a  single spokesperson. This will  ensure that the other 
organizations, including the media  and the general public, are abreast of the issues. 

4. Don't speculate as to causes when talking to the  media. That can easily disrupt an 
investigation. 



4. Try to avoid  interpersonal  conflict. If it occurs,  and  cannot be easily  resolved,  the 
issue  should be referred to senior  management.  We  (investigators,  regulators,  unions, 
industry)  all  need  to  communicate  on  safety  related  matters on a  day to day  basis  and 
there is no value  in  creating  unnecessary  conflicts. 

5. Key  contact  persons  should  be  established  for  each  organization  whenever  there  is 
a  complex  investigation  underway. 

6. Credibility of a  spokesperson can be questioned  where  there is a  refusal to answer 
questions. On  the  other  hand, it must be recognized  that  some  members of the  media 
want to go  along  a path of questioning  which  might  not be that which  will  best  serve our 
interests. 

7. Recognize  the  personal  nature of the  feelings  of  bereaved  families and try to console 
and  accommodate  them  as  much  as  possible. 

( The  second  part of my  paper  deals  with  the  various  organizations  who  are  involved  in 
the process of improving  understanding  in  order to meet the general public's 
expectations  for  safety. I will identify  briefly  each  organization  or  group and examine 
the issues which  may  explain the reason  for  their  particular  behaviour  regarding  safety 
communications. 

1. General  Public 

The  public's  understanding  of  rail  safety  comes from what they read,  hear  and  see in 
the  media, as well  as  from  personal  or  acquaintances'  experiences.  Their  perception of 
risk is based on these  inputs. They  want  to  know that  passenger train travel is safe and 
that the transportation of dangerous  goods  by rail poses  no  threat to their  environment. 
If they  live  near  a  rail  line,  they  are  very  sensitive to the possibilities  posed  by  a 
derailment. They  appear  generally  to  have  no  interest in the probabilistic explanation of 
risks  (just  as I know  that  nuclear  power  stations  are  said to be safe but have no wish to 
live  anywhere near  them!) 

2. Media 

The  media's  role  is to sell stories.  Ideally,  they  should be informing,  educating  and 
entertaining at  the  same  time.  However,  one  of  their  successful  ways  of  selling  their 
product can be by  sensationalizing or creating  controversy.  Entertainment can then 
become the  priority,  not  a  balanced  depiction of the situation. The western  world's 
perceived  need by the media  for  instant  information,  and the knowledge  that  negative 
news  sells, appear  to be the motivators  for the approach.  Media's  perception of other 
interested groups  and  organizations  is  that the latter  are  all potential sources of the 
"sound bite" or "quotable quote" which  can put  these  organizations  immediately into 
conflict with any  of the other  groups. 

All of  our  Investigators  undergo  media  training,  primarily to ensure that  they  state  just 
facts,  avoid  speculation and the  traps  that  some  reporters like to set.  For  example,  we 
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are  often  asked if we think  a  certain  railway  company  is  safe  for  the  movement of goods 
or  passengers.  As  far  as  we  are  concerned,  that is the  business of the regulator to 
answer,  since we  are investigating  one  accident and may  not  have  identified  a  systemic 
problem,  but  perhaps  like  most  people, our investigators  sometimes try to help out by 
answering  all  questions  posed.  This  can  cause  problems  with  both  regulators  and 
industry. 

3. Industry 

Clearly,  profit  is  the  motivator  for  all  businesses if it wants to continue  operating in a 
competitlve  environment. Just as  clearly, if safety in the rail business is a  problem, 
shippers  will  shift  traffic to a  less  risky  company  or  mode  and  the  railways  will  lose 
money. In North  Amerlca  at  least,  there  is  some  impression  that the rad  industry  is not 
as  open  as it could  be,  perhaps  from  the  industry's  cultural  values.  Industry's 
perception of  government  appears to be somewhere  between an ally in the  quest  for 
safety  and an  enemy to the  march of  progress. 

If we  segment  the  industry into the  major ra~lways and the short-line and regional 
railways,  because of the  relatively  low  serious  accident  rate  on  the major railways,  the 
industry  is  generally  perceived  as  safe,  except  when  a  major  accident  occurs.  There 
can be a  perception  that  short  lines  and  regionals are "less safe",  perhaps  because  they 
are  perceived  as  having  less  capital to invest in their operations,  less,  multi-tasked  staff 
to focus on the  safety  issues  and  have  often  taken  over  undermaintained  secondary 
lines of  major  railway  companies. I believe  that the public  expectation  would  be that  the 
major  railways set a  safety  example to the  short line / regional  railways,  since  the 
general  public's  image of the business is that  of the Class I North  American  railways. 

4. Unions 

1 

Unions  have  three  main  roles:  maintain or increase  the  number of members,  obtain  the 
best  possible  contracts  and  working  conditions  for  their  members and enhance  their 
level of workplace  safety.  Some,  but  certainly  not all, North  American rail unions 
perceive  management  as  sacrificing  worker  safety  for  short-term profits and  continue  in 
a  state of conflict  with  industry  management.  At the same  time, because of the 
structure  of the  industry,  a  srgnlficant  number  of train crews  work  as long as  possible If 
there  are  financlal  benefits to doing so, even at the cost  of  fatigue and therefore  safety. 
Some  union  executives, and perhaps  the  members too, can perceive  government as 
either  uninterested  in  union  concerns,  because of overriding  economic  considerations 
across the country,  or  else  as  more  focused  on the economic  side  of  regulation  than 
safety, in other  words,  being "on the  side  of  railway  management". 

5. Government  Regulators 

Regulators  have  several  objectives:  one  is  safety,  one  is  economic  considerations  and 
one  is to ensure the Minister is not embarrassed.  Within the Department,  while 
technical/professional  staff tend to want  immediate  regulatory  action on newly  identified 
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safety  threats,  senior  management  wants  a  more  sober,  analytical  approach,  possibly 
with  discussions  with  industry  prior  to  taking  regulatory  action. 

6. Family 

Families of victims of transportation  accidents  are  grieving, often angry  at  everyone  and 
want to have  an  explanation of what happened  and  why.  The anger can be  focused  on 
any one of  the  other  interested  organizations.  Media,  fortunately  or  unfortunately, can 
act  as a conduit  for  their  expression of  sorrow  or  anger  as  they search for  a  person  or 
organization to blame  for the tragedy  (including  ours).  Family  members  need an outlet 
and also need  a  message  that we care  about  their  situation. 

Suggestions  for  improving  communications to members of the IRSC 

1. Industry 

My  recommendation to industry  would be to be more  open, both to the public and to 
their  employees.  When  spokespersons  refuse to comment on issues,  there is an 
impression  that  something  negative is being  hidden.  Additionally, I suggest  that 
industry  recognize  that  management’s  interests  are  best  served  by the business 
operating  safety, as are the regulator’s  and the unions’. 

2. Unions 

Acknowledge to other  organizations  that  there can be conflicts between members’ 
remuneration  versus  members’ safety  within  their  organizations, and not  confuse 
maximizing  union  membership as equivalent to assuring  a high level of  safety.  As noted 
In 1 above, I would  recommend  that  unions  recognize  that  their  interests,  railway 
management‘s  interests and the  regulator’s  are  also  best  served  by safe rail  operations. 
As  such, try to work in a  cooperative  environment  as  much  as possible. 

( 3. Regulators 

The best way to protect the Minister‘s  interests is not to waffle when talking to the 
media,  but  take  prompt action when  necessary and clearly  communicate  what  has  been 
done, or, if not,  why  not.  Safety  is  good  business in the long  run,  even  though an 
economic  cost  may  occur in the  short  term. 

4. All 

When  communicating  on  a  specific  issue,  a  single  voice will present  a  more  coherent 
message  than  several  spokespersons. 

Communicate  safety  related  information as quickly  as  possible once it has  been 
confirmed. 
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REPORT  TO  DELEGATES 

CD  PROJECT 

INTERNATIONAL  RAIL  SAFETY  CONFERENCES,  1990 - 1999 

1. Introduction 
In response to a  number of inquiries  regarding the availability of previous conference  papers, the 
delegates to the 1999 Tenth  Conference  in Banff, authorised Bill Casley  (Consultant) and John 
Hall (NSW Department of Transport) to coordinate the establishment of  the CD  Project. 

The project is not  intended to be  a  profitable  commercial enterprise but rather  a  non-profit 
cooperative exercise  aimed at facilitating the archiving of conference papers fiom former 
conferences. In this regard the objective of the project is to locate all the previous  papers; collate 
them into a  suitable  electronic  format  (CD)  and, to produce  and supply copies of  the CD for the 
exclusive benefit of delegates of past  and future conferences. 

It is pleasing to report copies of all previous  published conference papers have been located. I 

2. Purpose of Paper. 
The purpose of the paper in the first instance is  to report progress to the conference delegates in 
relation to the CD  Project.  Secondly, to obtain  amongst other things, the conference  delegates' 
approval regarding the formalisation of production  and distribution arrangements. 

3. International Rail Safety Conference - A short history 
The conference  originated fiom within the organisation of  the East Japan  Railway  Company. 
Following a  series of serious railway  incidents,  which occurred on  the company's  railway, 
discussions between the Railway's  Management  and the executive of the East Japan  Railway 
Company  Union  led to the concept of establishing  a  rail safety conference as a means of 
discovering fiesh ideas on railway safety. 

Approaches were  made to other railways throughout the world to establish if there were common 
links regarding the safety issues then  facing the company. Following the receipt of a  number of 
favourable responses, it was considered  that  a  conference,  where participants openly  shared their 
knowledge  regarding  rail  safety  issues,  would be beneficial to the aim of improving  rail safety 
generally. 

The inaugural  conference was held  in Tokyo in October 1990. Twenty one delegates  presented  a 
range of papers, these delegates came fiom a  broad  range of backgrounds  involving  Railway 
Union Executives,  Senior  Railway  Safety Mankers, Senior Railway Operational  Managers, 
Heads of Railway  Safety  Directorates as well as Senior Government representatives from a 
number of European  Government  Railways.  The  delegates also represented  a  wide range of 
railway  activity fiom the following  countries,  Australia, China, Czechoslovakia,  France, 
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Germany,  Hungary, Japan, Netherlands,  New  Zealand,  Poland,  United  Kingdom and the  United 
States of  America 

This ecumenical approach has  been  maintained as an essential and integral  part of each of the 
conferences,  which  have  subsequently  been  held  each year since the Tokyo Conference  Each 
conference  has  been  designed to ensure  that free and open  discussion  amongst  the  conference 
delegates  affords the best  medium for achieving appropriate solutions for resolving  safety issues 

The conferences are not intended to achieve  commercial  gain  for  any of the participants but rather 
an opportunity  for delegates to fieely share  their  views  and  experience on pertinent  safety issues 
Consequently,  participation in the conference  is  by  invitation  only 

The  conference  host is responsible to ensure that participation is balanced  and  the  established 
requirement of the conference, thatparhcipants shallpresent an appropriafepaper, is achieved. 
Observers, at the discretion of the host,  have also attended the conferences  but  generally these 
observers have  not  been  permitted to enter into any  formal  debate  held  amongst the delegates 
The number  of  observers attending any particular  conference  is  naturally  determined by the size 
of the particular  venue  at the time 

World  acceptance of the conference  is  clearly demonstrated by the fact that  since  its  maugural 
sessions in Tokyo in 1990, conferences  have been held  successfully  each  year  at  different  venues 
throughout the world 

Since its inception the International  Rail Safety Conference  has  been  held at the following 
locations. 

1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 

Tokyo, Japan 
London, UK 
Wellington, New Zealand 
Angers, France 
Hong  Kong 
Maim, Germany 
Cape  Town, South Africa 
Lucerne,  Switzerland 
Sydney, Australia 
Banff, Canada 
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4. Progress to  date 
It is pleasing to report  copies of all previous  published conference papers have been located. 

In the years 1990 to 1999 there have been 282 papers  presented at the conferences.  These  papers 
cover  a wide range of subjects.  Detail  of the respective  papers is contained in 'Attachment A'. 
For easy  reference this attachment  consists of 10 parts,  with each part (1 to IO) relating to  the 
respective  conferences in chronological  order. 

Delegates  should be aware that some  former  presenters  did  not  provide written papers, but relied 
upon  video or other  display  medium to support their presentations. These particular facilities are 
not  available  at the present  time.  Accordingly, under these circumstances we  are obliged to 
content ourselves with  preserving  the  printed  medium.  Where it is possible to identify 
presentations that are not  supported  with  a written paper, a suitable  comment  will be included  in 
the relevant  index of the  specific  conference. 

I would like to place on record my  appreciation of the efforts of Gerard  Churchill  (France),  Koichi 
Kawano  (Japan), Mark Fynmore  (New  Zealand)  and  Johan de Villiers (South aca) in  locating 
and forwarding to me the necessary  copies to enable  compilation of a complete set of conference 
papers. 

Thanks are also  extended to the efforts of the staff of  the NSW Department of Transport  in 
relation to  the technical aspects of converting the papers into an electronic format. 

Whilst the first hurdle of locating the papers has been overcome, there remains  several issues to 
be resolved  before  suitable  arrangements can be made for the production  and  distribution of the 
final product. 

5. Issues 
The following issues  require  clarification  and  direction by the delegates before the project can 
proceed with the  production  and  circulation of the CDs. 

5.1 Copyright 
Throughout the world various copyright legislative arrangements exist to provide rights 
and  privileges to  the owner of copyright  material. 

It  is  an established custom for publications to have  a  prominent  statement  with  regard to 
copyright. Several  examples of these statements are as follows: 

"Copyright 0" 

or, 

'!411 rights  reserved No part of this  publication  may  be  reproduced,  stored  in a 
rebieval  system, or transmitted,  in any form  or by any means,  eiectronic, 
mechanical,  photocopying,  recording  or  otherwise,  without  the prior permission of 
the  publisher." 
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or, 

"This  publzcatron  is copyright. Apari from any fair dealzng for the purpose of 
private stu@, research, criticism or review, as permitted under  the Copyright Act, 
no part mcry be reproduced  by any process  wzthout  wrztten  permission of the 
publisher." 

Consequently delegates need to consider the position facing the CD project  with respect to 
any  copyright  arrangements regarding the  papers  presented  at  any of the  International  Rail 
Safety  Conferences. 

In both the latter examples  the following question is raised Who  is the publisher  of  the 
papers? Is it the host  organisation for each  conference? 

Should  the  individual  papers  be appropriately marked regarding copyright?  If  so, to whom 
should  the copyright be assigned to, the author or hidher organisation? In this regard, it is ) 
considered that each  individual paper should  be  marked "Copyright O", thereby assigning 
the copyright to the principal  of the paper 

5.2 Author's Release 
A situation,  which  needs to be considered by delegates,  is the question of mitigating 
potential legal concerns that may arise in the future regarding the use of material, from 
previous conferences, in the production of the CD. 

Consequently the matter of  the need for obtaining permission from the  Author  and/or 
hisher Organisation to publish the relevant  paper(s) needs consideration and direction 
from  the delegates 

o Is it  necessary? 
If required, by  what means should  such  a release be obtained? 

o Can it be accepted  that, as the documents have been  previously  published  for 
distribution at  previous conferences, they  are now in the "Public  Domain"  and 
as such  would  not require an author's release? If so, it  would still be 
appropriate to advise the respective authors and their organisations of this 
conference's intention to republish the papers in a CD format 

1' 

Given  that there is a need to obtain an appropriate release, this could  be  streamlined by a 
system where nominated representatives facilitate the acquisition of the relevant 
permission for those papers  provided  from  their  country. In this  regard it would  be 
appreciated if delegates could nominate a representative for their country and advise Bill 
Casley  before the close of the conference. To enable delegates to identify  the scope of this 
request in relation to their own country; a reference matrix detailing the  countries  and 
organisations that have  previously supplied papers  is included as "Attachment B" The 
reference numbers used  in the matrix  refer to the respective papers detailed in Attachment 
A. 
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5.3 Format 
A  proposed  format for  the CD is contained in "Attachment  C". 

5.4 CirculatiodDistribution 
It is proposed that the production  and  circulation of the CDs be limited to a  single 
production run. 

To facilitate the identification of the  likely  production scale and the distribution  spectrum, 
delegates are requested to indicate their requirements  by use  of  the order survey form 
attached as "Attachment  D". 

5.5 costs 
The project is not  intended to be  a  profitable  commercial  enterprise. 

It is a  non-profit  cooperative  exercise  aimed at facilitating the archiving of conference 
papers  from  former  conferences  for the exclusive benefit of conference delegates. 

Obviously there are production  and distribution costs involved. While it is anticipated 
these can be minimised,  final  costing can only be determined when the scale of the 
production  and  distribution  spectrum has been  established. 

5.6 Formdisation of Project. 
Whilst the delegates at the 1999 Banff Conference, during the conference  business 
segment of the final  day,  were  unanimous  in their verbal approval for  the commencement 
of the CD Project under the auspices of Bill Casley  and John Hall no formal  arrangements 
are in  place for this  proposal. 

Accordingly, delegates are requested to formalise the arrangements for  the CD  Project as 
set out  in  Attachment E. 

5.7 Liability 
The project team shall execute  their  responsibilities to  the best of their abilities,  with all 
due care  and  attention. No responsibility is accepted or implied  by the members of the CD 
Project  Team  in  relation to any  matter  arising from any  actions,  claims, costs ,  expenses 
and damages  (including  legal  costs) in respect of the Project Team's  activities to facilitate 
the archival of previous  conference  papers  and  collating these papers into a  suitable 
electronic  format  (CD). 
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6. Matters  for Resolution by Delegates to the Eleventh Conference 

Delegates are requested to confirm their requirements in relation to the  following  matters 

6.1 Formalisation of the  CD  Project 
Delegates reaffirm the Banff Conference  decision to proceed  with  the production of 
a CD containing past conference papers and approve the  formalisation of the 
project as set out in  Attachment E 

6.2 Copyright 

6.2.1 That  this conference endorses the CD Project Group  to  produce the CD 
under the auspices of the International Rail Safety Conference and that for 
the purposes  of this project the publisher of the CD shall be the 
International  Rail Safety Conference. 

6.2.2 That the cover or label of any publication  clearly  contain the followl. 
statement in regards to copyright: 

'1111 rights resewed No part 01 thrs  publrcation may be 
reproduced, stored in a retrreval system, or transmitted, 
in any form or by  any meansv electronic, mechanrcal, 
photocopymg, recording  or othewzse, without  the  przor 
permission of the publnher." 

6.2.3 Each individual  paper be endorsed with the following 

"Copyright 0" 

. .  

6.3 Release 
Delegates to this conference agree to facilitate the receipt  of the relevant 
author/organisation release for  the publication of individual papers in the project 
Co-ordination Nominees to be established  prior to the close  of  the 11" Conference 1 

6.4 Format 
Delegates confirm the proposed format, as set  out in Attachment A is acceptable 

6.5 Liability 
Delegates of the ll& International Rail  Safety Conference acknowledge  that in 
respect of the CD  Project  Team's activities to facilitate the archiving of previous 
conference papers by  the collation of these  papers into a suitable electronic format 
(CD)  and the subsequent production and supply of copies of the CD, no 
responsibility is accepted or implied by the members of  the CD  Project Team in 
relation to any  matter arising from any actions,  claims,  costs, expenses and 
damages (including legal costs) associated with the CD Project 
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Attachment  A,  (Part 1) 

(, 
\ 

Folder 

9001 

9M)2 

9003 

9004 

9005 

9006 

9007 

9008 

9009 

9010 

901 1 

9012 

9013 

9014 

9015 

9016 

1990 TOKYO 

30 October - 1  November 1990 
Hotel  Metropolitan, Tokyo, Japan 

INDEX 

Author 

IsamuYanlashita 

sclliclliro Yamanouchi 

Georges Dobias 

Jean Louis Meyer 

Henk van der Flier 

Dieter  Metz 

Koji Sasald 

Shin Kanke 

Kunio Ya~gida 

Tony Boland 

P. cannit0 

Ray Ryan 

David Rayner 

Yongwen Liu 

AkiraEsaka 

Paper 

hmduction pap and schedule 

opening Speech 

Keynote Report I 

Keynote Report II New concept for 
railway safety 

Experience gained by SNCF  with regard 
to the d e t y  of high speed ogwation 

Coniribu!ion of psychological tests to 
railwaysafety 

Safety strategy for  the man - machine - 
system railway 

East Japan  Railway  Company Safety 
Plan 

Railway Safety  for Labour Unions 

Guest Speech - The progress of 
technology vs. safety '%blind spots in the 
age of big systems" 

Sand - Why Control? 

Road Safety - The  Human  Factor 

Railways Corporation 
Safety  Management in New Zealand 

British Rail's Safety  Management 
FTogramme 

Maintain the Policy of  "Safety  First 
Emphasis on Prevention" in Tra5c 
operation 

Guest Speech 
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9017 

9018 

9019 

9020 

JRAiZUWakamatsu 
muon Employees 

Kazuhro N~izuma 

Laszlo Macho-atsch 

Panel Discussion 

Questions? 

Bmldmg a Workplace Where Workers 
Imuate Safety 

MAV Safety Devlces 
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Attachment A, (Part 2) 

1991  LONDON 

Folder Author 

9101 D.E. Rayner 

9102 Pierre  Vignes 

9103 David  Maidment 

30 October - 1  November 1991 
Latimer  House,  London,  United Kingdom 

9104 
DavidHyland 
Steve  Maxwell 

J imKmedy  

Bob Gala 9105 

9106 

9107 

9108 

9109 

9110 

9111 

9112 

9113 

9114 

9115 

D.G. Elms 
JBMaudex 

unknown 
Dieter  Metz 

RK. Taylor 

Michel Joing 

RS. Ryan 
D GElms 

RS. Ryan 
DGElms 

unknown 
RS. Ryan 
s wood 

INDEX 

Paper 

Safety  Budget  Prioritisation 

The New  Concept of Safety in the SNCF 
Drivers'  Management 

Monitoring  Safety  Performance, 
Individual  and Organisation Behaviour 

Ranking of Infrilstructure Renewals 
within a Suburban Railway  Environment 

Mroctuaion &Risk Management 
into QueenslandRailways 

Locomotive  Engineer Hazards - A Risk 
Assessment  Study 

U.K. Legislative  Developments 

Is it possible to quantify the human error 
rate in railway  operations? 

Safety on British Rail - Research into the 
n- Factor 

Feedback on Hazardous or Dangerous 
OccUrrenceS 

Selection and Monitoring of Safety Staff 
Aptitudes  and Human Reliability 

Safety andRisk Assessment of the 
AncklandLight Rail F'ropsal 

Risk Assessment  Experience - An 
Overview of Four Case Studies 

Liverpol Street Redevelopment 

Hazardous Goods Risk Assessment - 
scoping study 
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9116 R S  Ryan 
M R Hughes 

9117 Unknown 

Wellington Urban T m  Service - hsk 
Assessment Scoping Study 

British Rallways Board Safety - 
Programme Pnontmtlon 
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Attachment  A, (Part 3) 

1992 WELLINGTON 

27 October - 30 October 1992 
Park Royal Hotel,  Wellington,  New  Zealand 

INDEX 

Folder Author 

9201 

9202 

9203 

Paper 

Programme 

Abstracts 

P. Messulam An Historid Flashback of Rail 
Deregulation 

9204 D. Metz Development of Quality Assurance for 
Railway Safety 

Transport Law Reform in New Zealand RS. Ryan 
MA King 

9205 

9206 

9207 

9208 

D. Rayner Cost Effectiveness of Safety  Expenditllre 

T. Mnrakami R East's Investment in Safety 

M Joing Determining the Cost of Railway 
Accidents 

The Costs of  Safety 9209 A. Boland 
P. Niven 

92  10 

921 1 

C Labushagne Risk prolile: A practical Approach 

D. Maidment The  Development of Information 
Systems to Snpport RiskManagement 

9212 

9213 

G. McDougall The Cost of Poor Quality 

RAUan Risk Management  Protection  Levels at 
RoadiRail Crossings 

Safety  and Quality Development in the 
London Underpound 

Human Factors Aspect of Staff 
Accidents - Monthly Report 

9214 J. Rose 

9215 J. Rose 

9216 

9217 

c. Hall Strategy for Safety  Management 

H Nagaoro Study andprospect of Humanware 
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92 18 

9219 

9220 

9221 

9222 

9223 

9224 

P  Messulam 

A Matsuda 

C Hall 

M Joing 

D Rayner 

M.  Jones-Lee 
G homes 

Georges  Perec 

Vigilance for Ralway Workers 

Rallway Safety for Labour Uruon 

Care  Management of Workers 
Compensation  and  Rehabilitanon 

Incident  Investigation and Disaphe 
Procedures 

British -Human Factors Research 
and  Apphcation - An Update 

Monetary Value of Underground  Safety 
Relative  to  Road  Safety 

Untltled 
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Attachment A, (Part 4) 

Folder Author 

9301 Michel  Joing 

9302 

9303 

9304 

9305 Guy Hoedts 

9306 

9307 

9308 

9309 

93 10 

9311 

93 12 

9313 

93 14 

93 15 

9316 

T. Murakami 

1993 ANGERS 

26 October - 28 October 1993 
Hotel  Mercure,  Angers,  France 

INDEX 

Paper 

Welcoming Address 

List of Delegates 

Agenda 

Contents 

Railway Safety in European Gmununity 
Legislation 

Undertakers 
Admmtrative RegulaJion -Railway 

ZealandRailLimited 
Safety  Management System in New 

. .  

D. Raper safety case practice 

H Nagaoka 

Dr. F. Mulke 

The accidenthcident database and risk 
assessment stndy at JR East 

A holistic  approach to loss  control in a 
Metro train service in South Africa 

J. H e n W  Risk analysis  methcd RAM 

J. Stnilkeel Injuries sustained by passengers due to 
the  malfunctioning of the outer doors of 
train 

J. Rose Staff accident  safety analysis 

D. W o n - S t m t  Working h o w  related with  safety 

R Loncle 

F.  Keravel 

Research on human factors : cooperation 
between  SNCF and social sciences 
researchers.  Example : back workers' 
safety 

Feedback  analysis on human error for a 
better  management  of risk 
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93 17 

93 18 

93 19 

9320 

9321 

9322 

9323 

9324 

9325 

9326 

9327 

9328 

9329 

9330 

933 1 

9332 

9333 

D Ma&nent 

S Tozer 
D. Wharton-Street 

F. Laporte 

G Churchdl 

H M h  

M Sleben 

R Blmw 

G. Churclull 

G. Lee 

T Murakarm 

D. Maidment 
M Joing 

F. W o n  

F  Laporte 

D Rayner 

B Coui 

I. Swier 

K. Nolte 

Safety  Management T m g  

A proactive  system  for measunng 
orgamational safety  health m a  railway 
envlronment ("REVIEW") 

The necessity  of ~nwrpombng the 

an example  of a bridgeworker  accident 
cognitive  aspects in amdent analysls 

Quanaticatlon of  safety's Jobs at the 
RATP company 

Factors of NNUngdver acctdents 
mvolving  subcontractor's  workers 

Use of the  lntemational  safety  ratmg 
system on a  railway 

The evolution of safety and loss wneol 
in the  Canadian  passenger ra11 
transportahon lndustry 

Dependability auditing A new  funcuon 
in the wmpany 

The safety audt system of the Mass 
Transit Railway  of  Hong  Kong 

The  management of stahshcs for ralway 
accidents and operations impedunents 

Exchange of Safety data between 
railways 

Transport of hazardous substances 
Health and Safety  sub wmrmttee A 
British Rad View 

Emergency  measures  plan - S a t  
Leonard 6 Aston a story  of 
wmmumcahon and woperahon 

Evaluation of ATP Benefits 

The implementahon of ATP system on 
SNCF  network 

The Development of a new level 
crossings policy in the Netherlands 

Safety of high speed railway tunnels 
German experiences  of  plaxnung  and 
reallahon of  safety  measures 
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9334 

9335 

9336 

P h t I  

W S Casley 

D Byme 

Transport of Dangerous SuLxtaum: 
Health and Safety Sub committee 
Report. ABritishRaii View 

Rail Safety Act, 24/9/93,  New South 
Wales 

Improving Safety Standards in a 
changing euvironment 
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Attachment A, (Part 5) 

Folder Author 

940  1 

9402 

9403 D Maldment 

9404 

9405 

9406 

9407 

9408 

9409 

9410 

941 1 

9412 

9413 

94 14 

H  Nagaoka 

R. Moms 

M.H.  Walter 

T Wonall 

J Lmctfeld 

Dono Tong 

Jean-Bernard  Benech 

1994 HONG KONG 

31 October - 2 November 1994 
JW Marriott Eotel, Hong Kong 

INDEX 

F Mulke 

D Raper  

D  Maidment 

R. Loncle 

Paper 

List of Delegates 

Programme 

Pdsk Management - Development of 
integrated Systems to Support k s k  
Assessment 

Research at IR East - Construcnon of 
An Overnew on the Pdsk Assessment 

Safety P e r f o m c e  Indexes 

Preventing an Emergency Escalating mto 
a Disaster 

The Safety Case Regime on the U K 's 
National  Rallway Network - 
Implementation and Experience 

Holdmg  the Line -Leading People 
Through Organisational Change 

London Undergrounds' Vertically 
Integrated  Safety Case 

A "Lmng" Hazard Reg~stration System 

Level - Crossing Safety. Pdsk 
Evaluation 

Report on the Mananninll Tram 
Acadent KWA  Zulu-Natal;  South Africa 

Automauc Train Protection Results of a 
British  Evaluatmn 

Progress on Huqm Factors Research 

Liability andmilway Safety:  Human 
and Social Aspects of the Judicial 
Enquiries and Decisions with regard to 
Railway  Safety 
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9415 

9416 

9417 

9418 

9419 

9420 

9421 

9422 

9423 

9424 

9425 

9426 

9427 

9428 

9429 

9430 

943 1 

9432 

RT. Kynaston 

G. Churchill 

D. Maidment 

I. Morrice 

L.  Brearley 

M Brown 

N. Thompson 

P. Anderson 

H. Itoh 

R Brighouse 

G.  Ayem 

T. Murahami 

Wong  Woh  Sung 

D. Metz 

D. Byme 

A. Van Der Bergh 

R Ryan 

Human Factors in h4TR 

procedure Design and  Validation 

Intemtional S a f e  Data Exchange 

Railway  Regulation in Hong  Kong - An 
Inspectorate  Perspective 

example of Tyye 209 EJR train 
Slrengihening  the cab strumre - an 

A National approach to Rail Safety 
Regulation - The proposed changes in, 
Australia 

Training for Greater Safety 

The New South Wales Rail  Safety Act - 
The first twelve  months 

The  Dilemma of procuring a Safety 
Critical  System - MTRC's Approach to 
the Selection of a Replacement 
Automatic  Train control System 

Violence against JR Workers 

KCRC ATP Project Safety Management 
System 

Fire Legislation- Quantified Risk 
Assessment 

Outline of "Basic  Safety  Plan  Between 
1994-1998" - JR East's further challenge 
to improve  safety 

Safety  Management in Sigapre MRT 

Introduction of Safety Audits at German 
Rail  (DB AG) 

Using  Safety  to  Lead  the  Change in the 
Management culture of Railways in 
VlctOria 

Environment and  Safety 
A Holistic View of Integrating Quality, 

Healthy Systems 
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Attachment A, (Part 6 )  

1995 MAIN2 

Folder Author 

9501 

9502 

9503 

9504 

9505 

9506 

9507 

9508 

9509 

9510 

9511 

9512 

9513 

95 14 

9515 

D Raper 

P M e r  

9 October - 11 October 1995 
Mainz, Germany 

INDEX 

Paper 

Schedule 

List of Delegates 

Aspxts of Safety mthm the hivahsed 
U K. Rallway 

Rsk Assessment and Mtigatlon - A 

interface-LUL 
Case Study on the platfom'tram 

E. Griffioen  Risk and Failure  Analysis - An 
J F E Shufmeel  integrated  approach 

K Band 

Alertness  Assurance  Programme 
reducing  fatigue  and mcreasing alertness 
in Canadian Falways 

Personal  Stress and Its  Affect  upon 
Railways 

K Maidment  Auditmg  Safety Culture 

P lost 

T Worrall 

I B  Benech 

Adopting  the  Human-Factor  Approach m 
safety-related  Projects 

Railway operahon - Alcohol  and Drugs - 
the risk and how to  control it 

Use of cogmve Competence  by the 
Railway's Operators modelling and 
mining Issues 

W N F.  Choi 
user-friendly  Operations  procedure 
Humamsmg  Safety  Management through 

Documentation Systems m MTRC 

K taka hash^ Safety Measures for Track  Workers 

H P. Hadom Safety Measures for Track  Workers 

M. Haanvood Improvmg  Safety for trackude Staff - an 
Evaluation of the  BRlFadtrack Pro~ect 
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9516 

9517 

9518 

9519 

9520 

9521 

9522 

9523 

9524 

9525 

9526 

9527 

9528 

9529 

9530 

9531 

9532 

M. ogata 

Dr K Hawr 

E.C.F. Hung 

D. Metz 

G. Churchill 

G.S. Daniel 
A D  F Picktt 

T. Takeuchi 

J. Lindtield 

F.Q. Callard 

G. Lee 

Drm. Walter 

W. C. Kuys 

R Ryan 

W.S. casley 

W.S. Wey 

S. Nakai 

L.  Orve 

Our creative Safety  Measures - Aiming 
at zero  Accident 

Safety at Work 

Combine (Quality and Safety)  Audit 

Update on the operational supvising 
System in DB AG 

organisation of Safety in RAP 

Application of Computer Support to the 
Management of Emergencies 

Union and Management  should  work 
together for Railway  Safety 

Untitled  Video film -Not available. 

Principles of safe  movement on Rail - 
Their origin and Development in 
Spoornet - South %ca 

Development of a Contractor  Safety 
Management  System in the Mas  Transit 
Railway corporation 

Update on the UK Safety Case Regime 

Loss Control on a Mass Rail Trauspo~t 
System 

Railway  Safety and the  Community in 
New  Zealand 

certification of Railway  Safety  Workers 
under the New South Wales  Rail  safety 
Act 

New South  Wales  Rail  Safety Act 
The  Regulation of Railways  under the 
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THE ARCHIVING OF CONFERENCE PAPERS 

INTERNATIONAL RAIL SAFETY  CONFERENCES,  1990 - 1999 
CD PROJECT 

Project Objectives 
The  project  is  designed to facilitate the archiving of conference papers  from  former 
conferences. In this regard the objective of the project is  to locate all the previous papers, 
collate them into a suitable electronic format (CD)  and, to produce and  supply copies of the 
CD for the exclusive benefit of delegates of past and hture conferences / 

costs 
The  project  is to be conducted as a non-profit  cooperative exercise 

CD Project  Team 
The Conference endorses the following  members as the CD Project Team 

Bill  Casley, (BILL CASLEY  CONSULTANTS PTY LTD) 
John Hall,  (EXEC  DIRECTOR,  NSW  TRANSPORT SAFETY BUREAU) 

The Project Team  members may co-opt other members of the conference onto  the Project 
Team to assist as required. 

Liability of CD Project  Team 
The CD Project Team shall  execute their responsibilities to the best  of  their abilities, with  all 
due care and attention Membership of  the CD Project is clearly on the basis that no 1 
responsibility  is  accepted or implied  by the members of  the CD  Project  Team in relation to 
any matter ansing from any actions,  claims,  costs, expenses and  damages (including legal 
costs) associated  with the CD  Project 

Supply  and Distribution 
The  CD  Project  Team is endorsed  only to supply copies of  the CD to those members of the 
conference who have  presented  papers  at an International R a i l  Safety Conference 

Report 
The project team shall  provide delegates to the 2001 Conference with a  final report regarding 
the outcome of the project 
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2000 LONDON 

8 November - 10 November 2000 
Fornm Hotel, London, United Kingdom 

Paper 0034 

Bill  Casley 

Third  Plenary  Session 

How Safe is Safe? 

Note:  This paper formed the  keynote  discussion paper for 
the  Third Plenary  Session. As the  session  was  conducted as an 
interactive  verbal  discussion,  no  written paper is available of 
the outcome of these  discussions. 



Bill Casley 

Director 

Bill Casley  Consultants 
Pty Ltd, Australia 

Plenary  Session: 

How Safe is Safe? 



Paper for presentation at the  Eleventh  International Rail Safety Conference, 
London,  Great  Britain 
8-10 November 2000 

"HOW SAFE IS SAFE"? 

A DISCUSSION  PAPER  FOR 
THE THlRD PLENARY  SESSION 

OF 
THE  ELEVENTH  INTERNATIONAL RAIL SAFETY CONFERENCE, 

W. S. Casley 



THE THIRD PLENARY  SESSION 
OF 

THE  ELEVENTH  INTERNATIONAL  RAIL  SAFETY  CONFERENC 

1. Introduction 
Since the first passenger train commenced operation in 1830 until the present day, 
there have existed a variety of opinions as to what constitutes a safe railway 

For  the past decades it  has become commonly accepted  there 1s a universal public 
expectation that railway operations and activities, as distinct to other transport mode 
activities and operations, should be conducted in a safe environment without delay In 
this regard incidents, which delay the travelling rail public, are not accepted in the 
same  sense than that accepted in connection with air travel or for that  matter road 
travel 

Similarly delegates will no doubt be able to provide examples where differences  of 
opinion exist not only between the travelling public and the rail operators, but also 
between the rail industry and its regulators. 

Consequently, amongst the major challenges facing the railway industry, regulatory 
agencies and the general public is the challenge of  ensuring each party has a 
consistent interpretation of  those elements, which constitute safe railway actwities and 
operations 

This may  not be as simple as one may think, as it would appear there is not a clear 
definition as  to what does the word "safe" mean in the current environment of rail 
travel This apparent "confbsion" is not  confined to the travelling public and  the rail 
industry It is interesting to  note that even the world's lexicographers do not appear to 
have a consistent and concise meaning of  the  word "Safe" Some examples  of these 
interpretations are shown in Attachment A 

2. Purpose of Paper 
The  purpose of this  Plenary Session Paper is to provide the stimulus  for an 
opportunity for delegates to discuss and where practical establish the essential 
elements for a consistent and concise definition of the  word "safe", when used  in a 
railway context 

3. Issues 
In order  to determine a consistent and concise meaning of  the word "Safe" when used 
in a railway context, the delegate's attention is directed  to the following issues 

It should be noted, these issues are not  intended to be an exhaustive list of safety 
considerations nor do they appear in any precise order of priority. The intent being to 
provide an overview of likely issues that  delegates  may wish to consider when 
attempting to resolve "How Safe is Safe". 



This may not be  as simple as one may think, as it would appear there is not a  clear 
definition as to what  does the word "safe"  mean  in the current environment of rail 
travel.  This  apparent  "confusion" is not  confined to either the travelling public or the 
rail  industry. It is interesting to note that  even the world's  lexicographers do not 
appear to have  a  consistent  and concise meaning of the word "Safe". Some examples 
of these  interpretations  are  shown in Attachment  A. 

3.1 What  constitutes  a  safe  railway? 
A "safe railway"  should be able to readily demonstrate its ability to control the 
processes  that  determine the acceptability of its railway  safety  activities. 
Generally the railway  can  demonstrate this by the following: 

o Resources  and  facilities are adequate for the railway's  activities. 
Workers  competence,  qualifications, and fitness for their railway 
safety work is not questionable, 
Workers  conducting  railway  safety work have the necessary sense 
of responsibility,  physical  and  mental fitness and  necessary 
capacity to perform  their  safety tasks. 
The  integrity of the  Infrastructure is maintained  and capable of 
performing its allotted  task. 
The  integrity of the Rolling  Stock is maintained  and that it is 
compatible with the track  and other infrastructure parameters. 
Train  integrity is maintained  before  and during its journey, 
Train routes are safe to operate over. 

n It is safe  for  people  using  and  working  on the railway, 
Stations to provide  secure  and safe access and egress to and from 

Track  crossings for people to be  adequate, 
Trains to provide  acceptable  access, egress and means  of  travel for 

Working  environment for staffto  be acceptable. 

trains, 

people, 

The  railway is safely  operated  and  controlled, 
Acceptable  interfaces  between the control of infrastructure, trains 

Effective  communication  systems 
Trains  have  adequate  safe  routing,  spacing  and  control of train 

Effective facilities to  deal  with  normal,  abnormal,  degraded and 

stations  and  emergency  services, 

separation, 

emergency  situations 

o The railway is adequately  protected  from  unauthorised 
interference. 

Effective  control  against  unwanted intrusion and  unauthorised 
access, 
Effective provision of barriers and  signs, 
Effective control fiom activities adjacent to the railway 
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3.2 How should  the industry  demonstrate  its  achievements in respect 
of the safety of its railway activities and  operations? 

o What should or needs to  be  made available? 
Operational  safety statistics 
General  performance statistics 
Accident  outcome reports 
Safety  improvements  regarding infrastructure, rolling  stock or 
operational  matters 

o To whom is it released? 
Public generally 
Selected members of the Public 
On a needs to know  basis  only 
Railway  workers  only 

o Regularity of announcements 
Is the release oftoo much  information advantageous? 
What  constitutes  too  much? 
When  and  how  often7 

o What  format 
Press release 
Public advertisement 
Printed  media 
Internet 

o Feedback . ,  

Is it necessary? 
If so, how  is  it  managed? 

3.3 How may the general  public  demonstrate  in a meaningful way its 
legitimate concern regarding safe  rail  activities and operations? 

o Railway Customer Relations O%ce 
Well  published  access  detail  (Postal,  Phone etc) 
Dedicated telephone lines 
Dedicated facsimile lines 
Dedicated  E-mail addresses 

o Regulator's  Office 

o Ombudsman's  Office (where available) 

o Print or television  media 

o Investigative media journalism 
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3.4 Is it reasonable  for the general  public to  equate  any delay and its 
associated inconvenience to  the public's travel  arrangements, as a 
measure of the railway's safety or lack of it? 

If so, how should this be measured? 

3.5 It is a sufficient defence for  the railway industry  to claim that  it  has 
a safe operation by comparing  say a lower rate of fatalities per 
million kms of passenger travel  (or  similar  measure) to  that of 
another mode of transport? 

a Internal Rail Industry  comparison 
Country  vs  Country  (eg.  Australia vs UK), 
Company  vs  company  within  same  operating  environment 

n Rail Industry  vs  Airlines  Industry 

Rail  Industry  vs  Road  Industry 

D Rail Industry vs comparison of all  transport  modes  (Air,  Road,  Sea) 

3.6 What is the measure of consistency that exists throughout  the 
R a i i a y  Industry 

P What  measure  exists  within  individual  countries 
Rate of fatalities  per  million k m s  of passenger  carried 
Rate of fatalities  per  million  passenger journeys 
Rate of fatalities  per  million  train k m s  travelled 
etc 

3.7 What are the respective delegates' views for defining *'How safe is 
safe"? 

o The delegates are  invited to discuss this matter  with the view  of 
establishing  "How safe is safe"? 



ATTACHMENT A 

EXAMPLES OF THE 
DEFINITION OF THE WORDS 

"SAFE" & "SAFETY" 

The following sets  out  a range of  published definitions of the words "safe"  and 
"safety" It  should  be noted they are not  intended to be neither an exhaustive list  of 
published interpretations nor  do they appear  in any precise order of priority  The 
intent is to provide the reader with  a chronological insight into the variety  of 
interpretations that  can exist in the various dictionaries published throughout the 
world. Readers will no doubt be aware of  other examples 

Cassell's  New English Dictionary, 1936 

- Safe 

Adjective: Free or secure from danger,  damage, or evil, uninjured, unharmed, 
sound; affording security; not dangerous,  hazardous, or risky; cautious, prudent, 
trusty, unfailing,  certain, sure; no longer  dangerous, secure from escape or from doing 
harm 

Noun: A receptacle for keeping  things safe, a strong box,  a  cupboard for 
keeping meat  and  other provisions in. 

Safetv 

Noun: The state of  being safe, freedom from injury,  danger or risk. 

Webster Universal Dictionary, 1968 
International Edition 

- Safe 

Adjen've: 1. Free from danger, not  liable or exposed to risk or danger, protected, 
sheltered secure /to be safeporn attack] 2. Freed from, escaped from, out of danger, 
having  escaped  damage, injury &c;  uninjured,  unharmed,  in  good,  sound  condition: 
/to bring  something  back safe; the  ship is now  safe  in  the  harbour] 3. AfYording 
security,  protection,  shelter, secure against danger, injury &c: /a safepplace  to  izve  In; 
a safe  anchorage] 4a. Not likely to be the  cause of danger or disaster; involving no 
risk: / I S  It sa$e to  travel sofast7; the  bridge I S  now safe for trqffic] 4b. free from 
error,  secured  against risk of making  mistakes; unlikely to be erroneous [you are 
perfectly safe in  believing  what  he tells you; ii is safe to bet on whaf is certain] Sa. 
Securely  confined,  unable to break  out,  prevented from inflicting injury &c.. [safe m 
goal] 5b. incapable of being  broken  through,  escaped from. [in safe custody] 6a (of 
persons) Cautious,  prudent,  not  taking  rash  risks, not reckless, inspiring confidence 
[a very sa) surgeon to consult; my chaufeur is a v e v  safe driver] 6b. (in 
unfavourable sense)  possessing  foregoing qualities to an  exaggerated degree; hence, 
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' unenterprising,  afraid to take any risk; taking  always  a  conventional  course; timid in 
action. [it is often  the s@e  men who  get  the  important posls] 7a. Morally  reliable, 
discreet;  trustworthy,  faithful to a trust or obligation: [a  perfect& s@e person to 
confide  in] 7b certain to be faithfully kept;  inviolate: [your  secret will be safe.with 
me] 8% Liely or certain to occur; [it is s@e to get  wanner as the day goes on] 8b 
certain to do something, or to undergo  something: [the  favourite is  sde to win] 

Noun: 1. A specially strong receptacle,  often  made of steel  and  built into a 
wall, for keeping  valuables of any kind. 2. A receptacle,  cooled  and  ventilated, for 
storing food. 

safetv 

Noun: quality,  state, of being safe  (in  various senses of adjective) 

Rogerts  Thesaurus,  1987 

- Safe 

Agedive: 1. secure,  impregnable,  immune,  protected,  unendangered,  rescued, 
guarded,  snug. 2. unhurt, unscathed,  intact,  alive, udmmed, undamaged,  whole, 
sound,  saved. 3. reliable,  certain,  sure,  dependable,  secure,  trustworthy, tried and true, 
conservative. 

safetv 

Noun: security,  protection,  safeness,  preservation,  safekeeping,  shelter, 
asylum,  refuge,  surety,  immunity,  custody,  sanctuary. 

The  Macquarie  Encyclopedia  Dictionary  1990 
(The  National  Dictionary of Australia) 

- Safe 

A@e&*ve: 1. Secure  from  liability to harm,  injury,  danger or risk. 2. Free from 
hurt,  injury,  danger, or risk: [to arrive  safe and soumi]. 3. Involving no risk of 
mishap,  error,  etc: [a @e estimate]. 4. Dependable or trustworthy: [a sde guide]. 5. 
cautious  in  avoiding  danger: [a  safe  player]. 6. Placed  beyond the power of doing 
harm; in secure custody: [a  criminal  safe in goal]. 

Noun: a  steel  box or iron box or repository for money, jewels, papers etc. any 
receptacle or structure for the storage or  preservation of articles: [a meat  s@e]. 

safetv 

Noun: 1. The  State of being safe;  freedom from injury or danger. 2. The 
quality of insuring against  hurt,  injury,  danger, or risk. 
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The Australian Oxford Dictionary, 1999 

- Safe 

Adjective: la. free of  danger or injury. 1 b. out of or not exposed to danger. 
2. affording  security or not  involving  danger or risk. 3. reliable,  certain,  that  can  be 
reckoned on 4. prevented from escaping or doing harm. 5. uninjured,  with  no  harm 
done. 6. cautious  and  unenterprising;  consistently moderate. 

Safetv 

Noun: The condition  of being safe,  freedom from danger or risks 
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ABSTRACT 

This  paper  attempts to highlight  new  roles for Rail Safety Managers for the year 2000 
and  beyond.  The last century  was  highly  characterised by a  number of rail  related 
accidents. This  was  not only confined to the South  African  Rail  Industry,  but  it  was 
continental  and  global  in scope If this situation goes unbridled,  more workers would  still 
be injured,  liabilities  would  grow, assets would  be  destroyed  and  profits  would  decline. 
This  century  would require a  change of gear - scenario  on the part of Rail Safety 
Managers  During his inaugural  address,  President  Bill  Clinton  said, "to renew  America; 
we  must be  bold  We  must  do  what no generation  had to do before. We must  invest 
more  in  our  people  and  in our future " To improve rail  safety we must  be  bold as well. 
We  must  challenge the old  paradigms of management  and create room for new 
paradigms.  In  Spoornet, we have  identified ten roles for Safety  Managers,  which are 
matched  with  a  number of competencies.  Once  Safety  Managers  master these roles and 
competencies,  safety  would  be  our core competence. A core competence is built on 
knowledge  and  expertise 
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INTRODUCTION 

Mark  Twain once observed about the medical  profession that because the only requirements for 
practicing  medicine  were  ignorance  and  confidence,  nearly anyone could do it. We cannot  afford 
to manage  safety  through  ignorance; this  is the era of  confidence  and competence Ignorance  and 
safety  cannot  co-exist  Unfortunately,  ignorance  has  been  a  dominant feature among  a  number  of 
safety  managers. 

It would be  difficult to understand  railway  safety  without understanding railway  history. In other 
words,  if  you want to understand history you  must look at the bigger  picture (not people or 
things). For example, if  you  want to understand the history of Germany,  don’t look at Hitler,  but 
you  should  look  at  white  supremacy If you  want to understand  African  history,  look at slavery 

The  advent  of railroads in the 1820s was a  “killer  application” (Downer and  Mui, 1998). A killer 
application  is one that  alters the way society functions.  With  railroads,  people  could travel only 
between  fixed points on the same  track,  based on a  dictated timetable. The fixed  plans,  fixed  rail, 
fixed  stations and the fixed  time schedule created  a  fixed  mindset  among  railway employees and 
management  Rubinstein  and Firstenberg (1999) observed that railroads created a  monolithic 
organisation, with no room  for  maneuverability.  Today we must  be  mindful of the fact that the 
value  is  shifting fiom trains to integrated logistics. This calls for our paradigms to change,  but 
old  habits die-hard! 
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The  primitive  railway  placed  more  emphasis on utility  rather than safety  In the beginning 
wagons  were  drawn  by  horses  and  safety was not  an  issue.  With the advent of steam locomotives 
in  the 1830s which resulted in increased  speed  and  weight of trains,  safety  became an important 
element  (Shaw, 1978) 

In the past, we must  admit,  that  safety  endevours  have  lagged  considerably  behind, the emphasis 
was  only on speed and power Who has to change,  safety or safety  managers? Safety would 
never  improve if people do not change. We really  have to change our paradigms 

Deming  threw down the gauntlet to all  safety  managers  “Management  must  feel the pain  and 
dissatisfaction  with past performance  and  must  have the courage to change.  They must break  out 
of  line,  even to the point of  exile  among their peers.  There  must  be  a  burning desire to transform 
their  style of management”  @ennis,  1997). 

It is  axiomatic that safety  management is in a  crisis. Why do organisations choose to perish 
rather  than  taking  heed of Deming’s  challenge?  Firstly these organisations cannot learn  and 
because of their none learning ethic they are  learning  disabled  Secondly, suffer from what 
(Sheedy  et  al,  1996)  call  “paradigm  paralysis”, their central nervous system  has  been damaged. 

Railway  safety suffered a  great  deal because of a  Newtonian  mindset.  Newton  believed that the 
world  was mechanistic and  limited (Korten, 1999). All our organisational structures were based 
on this theory The railroads in particular  were  founded on the Newtonian theory (everything 
was  fixed), no one was allowed to step across the line Everything was  confined to the box, 
safety  was no exception  It  is  cheering to note that the world  is  not  mechanistic,  it is an infinite 
set of possibilities (the world  is  limitless)  This  was  &her  enhanced by astronomer, James 
Jeans,  “The universe begins to look  more  like  a giant thought than like a  great  machine”(Sheehy, 
1996). 

It is  important to  note that safety  is  not  a  new  management  responsibility The code of laws of 
the king  if Babylon king  Hammarabi (Circa 220 BC) prescribed  punishment of overseers for 
injuries  suffered by workers The first five books  of Moses in the Old  Testament also contain 
safety  laws  (Dennis, 1997) 

Why  do  we  still use ancient methods to manage  safety?  Our  paradigms  have not yet  changed. If 
we  change our paradigms,  safety  will also improve.  To  achieve this, we need safety managers 
with  Emotional Intelligence (Mathebula,  1999). 

1950’s MENTAL MODEL FOR BUSINESS 

Science  has  a  profound  impact on how we construct our world. As a  result we shape  and  direct 
our organisations according to the science of our time.  Inherent  in the old  mental  models are three 
mechanistic  metaphors:  universe as clock,  brain as computer,  and  learning as tabula rasa (blank 
slate). 
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In the 1950’s workers were not  expected to disrupt  stability, the workforce was  highly controlled 
The events were not  reasoned  and  messages  were also managed.  One  way top down 
communxation was the name of the game  People  were  deeply  engrossed in activities,  not in 
processes and strategies. In addition, the pyramid structure was  commonplace  followed  by the 
box approach 

Troubleshooting  became a norm; end-of-the-pipe thinking involved an emphasis on accident 
investigation. This type of mindset  also  entailed  an  emphasis on regulatory  compliance More 
resources were  expended on accident  investigation  and  not  on  accident  prevention. Those who 
violated the  rules were severely  punished  by  management. 

Dennis(1997)  observed that increased  supervision  and  heavy  discipline do not improve safety at 
all.  Coercive  power cannot improve  safety  performance. Our paradigm  has to shift  from  a 
machine-based “clockwork” conception of the universe to a  complex adaptive system 
perspective  The  employment  of the systems  approach is vital  in  reducing entropy in safety 
management. 

The fixed  railway  mindset  chimed  well  in the 1950 s. Our major  problem  today  in the railway is 
value shift  The value has shifted  from  trains, trucks, and  planes to Integrated  Logistic. The 
mental models of the 1950s no longer  hold water. The value shiR in the railway industry 
compels us to look at safety from  a  new  perspective. The fixed railway  mentality is not  a 
solution to our problems.  Workers are injured, liabilities grow, assets are destroyed,  and the 
morale is at  low  ebb and profits  decline.  This  situation warrants the attention of all  rail safety 
managers 

We are at the cusp of a  new  era  We  can  no  longer  afford to employ  a fixed mind  in  a flexible 
world. The clockwork  organisation  does  not  address  safety We definitely  need  a change of 
paradigm.  The universe definitely looks like  a  giant thought not  like giant clock. Safety 
managers must realize that the emperor  has  no  clothes,  many safety leaders today are ignoring the 
fact that  the  organizational  system  they  represent  is  no  longer hnctional. 

MENTAL MODEL FOR BUSINESS IN THE NEW MILLENNIUM 

Let me borrow  language  from Peter Drucker  “The organization is,  however, more than a 
machine,  as  it is in  Fayol’s  structure It is  more  economic,  defined by results in the marketplace 
The organization  is, above all, social. It is  people Its purpose  must therefore be to make the 
strengths of  people effective and their  weaknesses  irrelevant”  (Drucker, 1996) 

The organizations  of this millennium are simply  described as “virtual”; you can describe what 
they do but cannot  see them. The  safety  manager  should  understand the dynamics of managing 
in this new age.  The workforce has  changed  completely  (workers’ rights are now  a  priority). 
The priorities for this new age are the following:  speed of response,  quality, continuous big 
changes, and battle for market  share,  multicultural  management,  participative  management  and 
globalization 
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This millennium  would call for  a  multiviewpoint  and  multidisciplinary  approach on the part of 
rail  safety  professionals 

TABLE 1 

MENTAL  MODEL FOR CHANGE AT  SPOORNET 

Spoornet Industry  program (‘1996) 

CREDIBILITY AS A FOUNDATION 

Mathebula argued  (1999) that safety  is  undermanaged  and  underled While we have  argued that 
much has  changed  in  organisations,  it  is  important to note  that  in  creating  a  new  management 
paradigm, there are some key principles  which  remain unchanged. James Kouzes and Bany 
Poster (1995)  researched  characteristics that employees  most  admire about their  leaders. Since 
the early  1980 the top four characteristics  have  not  changed. These characteristics are honesty, 
forward-looking, inspiring and  competency They  refer to these four qualities as credzbiZz@ 

Smith and Kelly (1997) argue that  leadership  is  based on six dimensions. conviction, character, 
care, courage,  composure, and competence It was William Chiat (1998) who once wrote 
‘Therefore, we  believe  credibility is a  characteristic,  which underlies all aspects of the role and 
competencies  of an effective manager.  Unless one can  establish credibility with their employees, 
the rest ofthe discussion is meaningless” 

More often  than  not,  managers  misinterpret  competency as the ability to do the job of each person 
they supervise.  Competency  refers to the manager‘s  ability to manage as a  capable  and effective 
leader. “Functional  competence” argue Kouzes and Posner may be  necessary  but  insufficient; the 
leader is  also  expected to bring  added  value to the position . ’Expertise in  leadership skills. the 
ability to challenge,  inspire,  enable,  model  and encourage must  be  demonstrated as well,  if 
leaders are to be  seen as capable”. For this reason,  understanding  and  integrating the roles and 
competencies  of  a  safety  manager are critical  issues to their effectiveness and the success of the 
organisation. 
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ROLES OF RAIL SAFETY  MANAGERS 

Sociologists  say that he who occupies  a status must also play the role  What is the role of a  rail 
safety  manager? A number of people  would  say the role of a  manager is to plan, organize, 
coordinate, and controZ. It  is  very  difficult to put  these  four hnctions into practice.  Mintzeberg 
(1998) noted that the four words  once  introduced by Henri  Fayol  tell us little about the role of a 
manager. A number of managers  start off by carving  out  a  wrong  plan.  They go on organizing 
this faulty  plan  They  also take infinite  pains to coordinate the plan  and  then take control  over an 
erroneous  plan  Safety  managers do not  have to be  trapped into the four words.  The  role of a  rail 
safety  manager goes beyond  the  four  traditional  roles If rail  safety  managers  confine  themselves 
to  this four-cornered  box,  safety  performance  would  not  improve.  Rail safety managers  must step 
across the  line  for the common  good  of  safety 

1. COMMUNICATOR  ROLE 

Communication is good  business.  Communication is essential for creating  a  safe  working 
environment. We live in an  ever-changing  environment  in  which  communication is vital 
Communication  eases the pain of change.  Information  hoarding by management is indeed  a 
thorny issue  In  a  number of organizations  there  is  a  strong  undercurrent of anger,  frustration  and 
resentment  directed  toward  invisible  management.  The  wellspring of safety  performance comes 
through  the  disclosure of information  to  employees  Our  South  African  managers  think of power 
in  zero-sum  ways. If they  have  power, others do  not. If others do,  they  don’t. A number of them 
think that  information  hoarding  enhances  oneself and diminishes those who  do  not  have the 
information.  This  era calls for safety  managers to disseminate  information as soon as  possible to 
their employees Most managers  forget that this is the  information  age.  Employees  have  a  right to 
receive information  on  time.  For  example, if there is a  collision or a  derailment  it  is  up to the 
manager to communicate to all his  employees  Imagine  what  could  happen  if the weather  bureau 
could decide to hoard the weather  details  from the public.  People  would  be  soaked  in the rain, 
they may suffer  from  oppressive  heat or they may catch  pneumonia.  Why  should the bureau  keep 
the public  informed about the weather? So that we can  wrap  up  warmly or bundle  up.  Workplace 
values today  parallel  societal  values.  People  expect  democracy  in the workplace  in the form of a 
stimulating  working  environment and transparency.  Rail  safety  managers cannot operate on a  hit 
or miss  basis  in our ever-changing  environment.  They  have to enact the role of a  communicator. 
Communication  is the glue that  holds  an  organization  together. 

2. ENERGIZE8 POLE 

People make safery possible.  The  rail  safety  managers  should  be  excellently  equipped  in 
energizing  their  empQees.  Rail  safety  managers  must  be  “high  touch”  with  their  employees 
during this  “high  tech” era. People do not  perform  well  when  they are not motivated.  Managers 
must  create  a  supportive  and  a  safety  work  environment to foster desired  behaviors  and 
outcomes.  Employees  should  be  given the authority to make  decisions.  Employees  should also 
be  allowed to make  mistakes  because  mistakes are part ofthe learning  curve. 
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Pepsi CEO Wayne  Calloway  said  that  his  company  had  celebrated  occasions were people failed 
publicly.  His argument was that he wanted  them to take risks parkas  et al, 1995). Rubinstein  and 
Firstenberg (1999) in their book, The Mzndmg Organzzatzon encourage people to learn  from 
errors. ‘Experience” they write,  “is  not  only to know  what  will work.. .but also to know what  will 
not  work.  Railway safety has  always  been  characterized  with the box approach Policies and 
procedures that fail to energize  employees  must be replaced  with  simple versions (Nelson,  1997). 

3. PREVENTIVE ROLE 

It is  a  known fact that “prevention  is  better  than  cure” We should  move from accident 
investigation to accident prevention  Accidents  must  be  proactively  prevented. Huge efforts are 
expended to investigate accidents.  The  role of a  safety  manager  must be a  preventative one. 
Resources are being wasted to investigate  accidents.  These resources should be directed towards 
the prevention of accidents The  paradigm  must shift from investigation to prevention. Dennis 
(1997) stated  that traditional safety  management tends to be  reactive,  not  proactive. Reactivity 
does not  improve safety performance 

4. COUNSELLOR  ROLE 

The counseling role is of overpowering  importance  in  safety  management. The heroes of  the 
future would be those who would be  enacting the counseling  role,  devotedly  and  concernedly. 
The manager  should know whether  an  employee  needs  counseling or coaching It would be 
mistaken  and shortsighted to coach  an  employee who does not  need couching or to counsel one 
who needs  coaching. A leader  provides  counseling when he realizes that  a  follower understands 
exactly  what  needs to  be done and  how  it  needs to be  done,  but does not  act  Rail  safety  mangers 
must  consistently monitor their  employees.  Confusing the two roles  could frustrate an individual 
or leader (Dickens  and  Dickens,  1991). 

5. COACH ROLE 

Rail safety  managers should understand  knowledge  management. Knowledge management is 
lacking among  a  number of safety  managers  A  number  of incidents happen due  to the lack of 
knowledge  on the part of the employees.  A  leader  provides coaching when employees need to do 
something  but does not know how to accomplish the task  at hand pickens and  Dickens, 1991). 
The safety  manager  should  be  in  a  position to draw  a  line of separation between counseling and 
couching. Rail  safety  managers  need to coach their employees for the collective good of safety 
performance. 
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6. DISCIPLINARY ROLE 

When  sin  began,  retribution  set in. Disciplinary  measures  should be taken  when  employees do 
not  conform  to  safety  requirements  There  is  a  lot of literature on the elimination of the hierarchy 
in  favor of the  all  channel  network  organization  The  hierarchy is associated  with  rigid rules and 
procedures  On the other side  of  the  coin, we must strike  a  balance  between  a  hierarchy  and the 
network.  Rubinstein  and  Firstenberg  (1999)  maintain that we need both  hierarchies  and 
networks  They  further  argue  that  networks  are  prevalent  in  new  organizations, on the other 
hand,  it  is  interesting to note  that  hierarchies are prevalent and  useful  when  ideas are to be 
implemented. Discipline should  be  correctional  not  punitive  Discipline  provides the behavioral 
framework  in  an  organization.  Joubert  (1998)  believes that discipline is vital for trust, risk 
assurance,  good  governance,  behavioral  order,  protection of rights,  goodwill,  integrity,  ownership 
and  asset  management  The  safety  manager  should  properly enact the disciplinary  role, without 
discipline  everything  would  fall  apart. 

7. DIRECTOR ROLE 

This is one of the important  roles for safety  managers. In this case the leader  is  supposed to be  a 
torchbearer He must  provide  a  vision that others  will  follow  In this case the safety  manager 
envisions  the  future,  and  specifically  mapping  out  how to arrive at the future (Farkas et al, 1995). 
This is a  proactive  role; this role  needs  a  leader  who  can see behind the “hills” A number of 
safety  managers  are  deeply  engrossed in accident  investigation. To reverse this situation,  safety 
managers  should provide a  vision  Without  envisioning  safety  performance  would  suffer.  Rail 
safety  managers  need to envision  the  safety  scenario.  This is a  major  weakness  in the railway. 
Rail  safety  managers  must take heed  of Peter Druker’s  advice: “ you  cannot  build  performance on 
weaknesses”  (1999).  Safety  manager  should  develop  a”  mindsight”  vision.  The  safety  manager 
should  ensure  that  his  organization  does  not  suffer from paradigm  paralysis. 

8. MONITOR ROLE 

Safety  performance should be  monitored  at  all  times  Quinn  et  al (1996) argued that monitoring 
is not  tantamount  to  surveillance  They  maintain that monitoring is vital for maintaining  high 
performance  in  both  individuals  and  groups.  Monitoring  should  answer the following questions 
what  are  the core processes  that  are  vital for my work? How effectively are we conducting these 
activities?  Are we getting better  at  them?  Mathebula  (1999)  maintains  that  monitoring is like  a 
reverse  gear, it enables the organization  to  revisit its activities A rail  safety  manager  should 
always  enact the monitoring  role,  Good  monitoring is effective  information  gathering on safety 
performance.  This involves the  gathering  of  statistics on safety  performance  and  addressing 
deviations. 
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9. INNOVATOR  ROLE 

We live in an  ever-changing  environment.  The  safety manager should also be  a  change agent 
Managers are responsible, as Kouzes  and Postner(l995) state,  for  challenging the process 
“search  out  new opportunities to change,  grow,  innovate,  and  improve” A safety  manager  should 
understand the impact that change has on individuals  and  how  he  can  help individuals to cope 
with change. There is  a  human  cost of ignoring  emotions on the job. For example,  in  a gas plant 
division in Canada accidents were  a  commonplace  because safety managers  didn’t  understand the 
impact  of  change on individuals  (Goleman,  1998) The safety  manager  should initiate and 
implement  change. The safety  manager  should also be  in  a position to delegate  According 
Covey  (1989),  they’re two kinds  of  delegation  Gofer  delegation,  is  where  you tell a  person what 
to do and  how to do it. On the other  side,  stewardship  delegation,  where  you  tell  a  person what to 
do, but  you  do  not tell  him  how to do it. 

10. FACJLITATOR  ROLE 

This role  compels  managers to work  with  a group of people This calls for a  leader to manage 
interpersonal conflict. Today’s  organizations  are  project  driven, the leader  should  be in a position 
to build  a  team, which will accomplish  results There are different types of teams, for example, 
cross-functional  teams,  corrective  teams,  self-directed teams and continuous improvement teams 
It should  be understood that  it  is  difficult to build relationships because we tend to function more 
easily as individuals. The safety  manager  should also understand  a  team life cycle For example, 
infant stage, adolescent stage, young  adult stage, established performer  stage  and 
disbandment  stage (Capezio,  1998). A number of rail  safety  managers are failing when it 
comes to the facilitator role,  in  their  view  they think that this role should he played by the human 
resources  department. It  is high time for  African  safety  managers to move  from  teams to tribes 
In a  tribe,  you  have the folklore,  tribe loyalty and tribe accountability, these elements are difficult 
to find in a  team. A safety manager  should also know the difference between  a  team and a group 
Interviewees  in the Harnessing thepotential of Group survey established the difference between 
a  group and a team. “The word group tended to  be associated  with collections or sets of people 
with certain  common  characteristics,  while the term  team  tended to be attached to those groups 
that are  cooperating together for  some  shared purpose”(Thomas, 1997).  The  safety  manager 
should  know how to work with  a  group  or  a team. This role needs  a  manager who exercises 
Emotional  Intelligence 

COMPETENCIES 

These roles  should be matched with a  number  of  competencies It  is very  difficult to enact  a  role 
if you  do  not  have the necessary  competencies  These competencies must  eventually  lead an 
organization to a  competitive  advantage. 
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Table 2 provides  a  matrix, which matches the competencies with each of the 10 roles 

Collaboration: Ability to help others find  consensus on issues or disagreements. 
Dzagnoszs: Ability to research,  reveal, and  understand the root  causes of organization,  process, or . 
team  problems. 
Feedback. Communicating  and  insuring  authentic two-way communication. 
Self-Awareness: knowing  one’s  internal  states,  preferences,  resources,  and intuitions 
Self-Regulation Managing  one’s  internal  states,  impulses,  and  resources. 
Motzvatzon Emotional tendencies that  guide  or facilitate reaching  goals. 
Empathy: Awareness of others’  feelings,  needs,  and  concerns 
Social Skills: Adeptness  at inducing desirable  responses in others 
Questioning  or cross examimtzon skills: Objectively  gathering  information by 
questioning  methods to stimulate creativity  and  learning. 

VariOl 1s 

Relationshzp  Skrlls: Successhl application of verbal  and  nonverbal communication skills. 
Intervention. Ability to objectively  diagnose  a  situation  and  know  what  action is appropriate to 
take. 
Groupprocess: Understanding of group development  processes. 

TABLE 2 
THE  RELATIONSHIP  BETWEEN  ROLES AND COMPETENCIES 

TABLE 2(A) 

COMPETENCIES 

Monitor 

Innovator 

X X X 

X X Facilitator 

X X X X X 
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TABLE 2@) 

COMl 

ROLES 
Empathy Social 

Skills 

Communicator 

Energhr 

X Counselor 

Preventive 

X X 

X 

Coach X X 

Disciplinary 

Director 

X X Facilitator 

X X Innovator 

Monitor 

X 

CONCLUSION 

TENClES 

tioning  ship 
Skills 

vention 

L 

~ X X X X 

Process 
Group 

X 

X 

X 

Safety  management  needs  thinkers of great thoughts  and doers of great deeds. This would  call 
for considerable dexterity on the part of safety  managers It is  not  enough to enact a  role  without 
mastering competencies associated  with that specific role The heroes of the future would  be 
those safety managers who  would  move  out  of the stifling fog of old  paradigms into the new 
paradigms. At Spoornet  we  believe that education is vital for safety  performance.  Our 
managers are currently being  trained to master  different  roles  and competencies We firmly 
believe  that  with  excellently  equipped  managers all injuries can  be  prevented  and  all exposures 
can  be  safeguarded.  The  major  challenge of this century  is to move  from  a blame culture to 
energizing employees Employees  must be recognized emotionally and intellectually As 
management we must  acknowledge that employees are both  appreciating assets to be  developed 
and  depreciating cost to be  managed We should  continually search for ways to engage our 
employees  for the common  good of safety  performance.  In the words of the great  poet T.S 
Eliot. 
We shall not cease from exploring 
And the end of our exploring 
Will be to arrive where we started 
And know the place for the first time 
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ANNEXTURE A 

DEFINITION  OF  CONCEPTS: 

a) SAFETY 
According  to  Bird  (1996)  safety is defined  as  control of accidental  loss 

b) COMPETENCE 
By competence, we mean not only  all  forms of available  assets,  capabilities and  knowledge, 
know-how  and  skills,  technologies  and  equipment in the organization,  but  also the 
coordinated  deployment of the above  assets and capabilities 

c) PARADIGM  SHIFT 
Change in  approach or philosophy 

d) PARADIGM  PARALYSIS 
When  people  cling  to failed paradigms  precisely  because  it was yesterday’s  successful 
innovation.  Whatever the cause, the result is paradigm  paralysis  (Sheehy et at,  1996). 

e) EMOTIONAL  INTELLIGENCE 
Emotional  Intelligence refers to the  capacity of recognizing our feelings and those of others, 
to  motivate  ourselves, and to manage  emotions  well in our relationships  (Goleman,  1998). 

f) ENTROPY 
Entropy  means  chaos,  the  tendency for things to deteriorate (Dennis,  1997) 
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IMPROVING  SAFETY IS NO ACCIDENT 

Introduction 

Canada, as with many other countries,  has experienced signlficant changes in the 
evolut~on of its  railway  system,  overall  safety performance, and regulatory activitles. At 
the beginning of the last century,  railways  were  predominant movers of both people and 
goods as Canada grew and expanded  westward. A century later, trucking has displaced 
much of the  freight traffic, automobiles  and aircraft have become the major movers of 
people,  and  much of our movement  is  north-south. 

However, the railway system in Canada is stlll a major contributor to the national 
economy,  moving millions of tonnes of freight nationally and internationally, and 
transporting millions of Canadians on commuter and inter-city voyages. The industry is 
continuing to change rapidly, with  new  railway companies taking over older lines, new 
technologies, a rapidly changing and  increasingly better educated workforce, and more 
interfaces with communities and  the  public. 

These trends  were confirmed in a recent  scan  of rail safety stakeholders (Reference l), as 
follows: 

“The over-arching message,  however,  was change --- change at a rate that 
appears to be  increasing,  rather  than slowing and appears to pervade the entire 
rail sector. Large railway  companies continue to restructure. Smaller railway 
companies are beginning  to  re-align  and re-consolidate themselves. Labour 
groups are Involved in re-ahgnment initlatlves. The Rail Safety Program, itself 
is undergoing  redesign. 

The challenge for all  stakeholders in railway safety, therefore, is to manage the 
change, while remaining  focused on safety.” 

The purpose of this paper is  to illustrate, through some examples, how our legislative, 
regulatory and operational activities  have  evolved in the last five years - and how  we 
anticipate they  will need to change  in  the  next five years. 

Safetv Management Lessons Learned - Case 1 

This first case relates to designing  safety in at the outset, and to some degree, the 
regulator’s role in imtial integrity. 

In 1995, a regional railway approached  the Department indlcatlng Its mtentlon to operate 
certain dedicated freight t ram wlth a slngle operator. At the time, these tralns  were 
operated  with a two or three person  crew. In preliminary dlscusslons wlth the company, 
the Department  noted that they  dld  not  requlre our approval, as long as they respected 



existing regulatlons and  rules  under the Railway Safeg Act. However, certain concerns 
were  raised informally, such as management of fatigue, emergency  response in case of 
Injury, qualificatlons and some others It  was  also suggested that the company examine 
other such operations (primarily in other countries) for safety lessons learned. 
By early 1996, the company was increasmgly committed to thls approach and was in 
negotiations wlth its employees. I should  note at this time that thls is  a remote operation 
on wholly owned, stgnalized trackage, with  five  public crossings, sparsely  populated 
areas, and maxlmum  tram speeds of less than 40 miles per hour.  Again  on  an  informal 
basis, it was subsequently suggested to  the  company that there may  be certain regulatory 
restrictions, and  that they should examine the  proposed  operation  to determine I f  formal 
exemptlons were  needed. 

In July 1996, the  company commenced thls  one-person  operation very shortly after 
reachlng a negotlated settlement wlth thelr  employees. The next day,  there  was a major 
accident - fortunately, wlth no senous Injury. Almost lmmedlately thereafter,  based on 
our rnvestlgation  and  lnformatlon  forthcomlng from the Transportatlon Safety Board, 
Transport Canada  took  regulatory  action to requlre retnstatement of two-person  crews 
pendmg  certain  actlons, lncludlng formal  submlsslon of an exemptlon from certain 
operatmg rules. 

During the next two months, after a variety of dwussions, the Department  formally 
advised the company  that their proposed  exemptions could not be approved until a 
number of specific  areas  were addressed. As a fundamental principle, the  company was 
advised that they needed to be able to  demonstrate that the level of safety  would be 
equivalent, if not  improved. Over the next few months, based on this dlrection, the 
company worked  with employee representatives  and Transport Canada to develop a 
structured operational plan for one-person  operations. Transport Canada ultimately 
approved the plan -which included sixty-nine components - and  provided  an exemption. 
In July 1997, the company  began Its one-person operation. The operation continues to  this 
day, and based  on  safety  performance  and  technological change, has evolved even further. 

So, what  lessons  were  learned  from  this expenence? The first was  that  any  such 
proposed  changes  must be dlscussed in a formahzed manner. The informal nature of the 
inma1 dlscusslons meant  that  there  was no record  of Issues  raised,  and no means of 
assessmg the proposal.  The second lesson  was  that the proponent of changes, typically 
the  Industry,  must be able to demonstrate that  they have examined the associated risks 
and establlshed suitable means to elimmate or mltigate them. The third lesson was  that 
the regulator must  be  able to establlsh measures  to determine acceptability of proposed 
actions. Fmally,  and  certainly  not  least,  there  must be some means for employees to  be 
aware of  such  changes,  and contribute to safety solutions. 



Safety Management Lessons Learned - Case 2 

The  second  case  I will discuss was developing in the penod of 1997 and 1998,  and agam 
relates to designing safety in before changes occur. The rallway company IS  an  Inter clty 
passenger railway company, operating over thousands of mlles of track owned by 
dlfferent rallway companles. At the time, the  tram crews included two qualified 
locomotlve engineers In the head-end, and a quahfled conductor in the body  of  the tram. 
The company had decided that they wished  to elimlnate the posltion of conductor. In thls 
case, there was no need to seek any regulatory exemption from Transport Canada. 

When the company approached Transport Canada, the Department advlsed them that it 
was their responsibility to undertake a thorough exammation of the proposed change, 
identify potential risk areas, and demonstrate that they had effectlvely mltigated such 
risks. The Department also provided the company with a written confirmation of this 
approach, as well as  a preliminary listlng of potential areas of concern. 

To make things more Interestmg, In September 1997, an inter city passenger train 
operated by this company derailed, resulting In numerous senous Injuries and one 
passenger fatality. The cause was determined to be a  failed  axle on one of the 
locomotives, which raised a  number of slgnificant safety concerns. In addltion, I t  was 
evident that a  number of passenger safety features - identified in earlier accidents - had 
still not been entlrely rectlfled. Partially I n  response to t h s  accldent, the Minister of 
Transport requested a revlew of the Ruzlway Safety Acr and Its administration. This 
review, amongst numerous other recommendatlons, Included a regulatory authority for 
requinng formalized safety management systems (Reference 2). Thls requlrement 
reflected many  of the same  lessons mentioned earher. 

Over the next year, the company developed a formal plan  for  this proposed operatlon. 
The plan included specific concerns, plans, targets and  evaluation of actlvities. In July 
1998, the company Introduced the change, with no adverse effects. Whlle there are 
continuing Internal operational improvements, there have not been any safety Issues 
assoclated with this change. In addition, the company ensured that all of the passenger 
safety issues identified in earher accidents were rectified prior to beginning this new 
operation. 

What new lessons were learned from this  case?  The first  is that  the lessons learned from 
the  first case, when applied dihgently, are critical to safe introductlon of operational 
changes. The second was that the framework used In these  two stgnificantly different 
cases was entirely consistent with the recommendations of the Minister of Transport’s 
review committee. The third, and perhaps most important, was that safety management 
systems could be dlfferent for different operations. In other words, I t  would be essentlal 
to ensure that regulatory requirements for Safety Management Systems were stnngent, yet 
adaptable to the needs of the rallway company and  Its employees. 



Safetv Management  as a Repulatorv  Matter 

Professor Malcolm Sparrow of Harvard  University  has  written a recent book “The 
Regulatory Craft” (Reference 3). In this text, he suggests that the “craft” or “practice” be 
about controlling risks, solving problems  and  managmg compliance. He also examines 
numerous examples of regulatory  programs, the tension  between the “enforcement” 
strategy  and the “preventive” strategy,  and the notions of risk management. In the end, he 
suggests that  the  “new  regulatory craftsmanship” is “...to pick important probkms and 
f ix them.” 

This notlon  is exactly what our legislation IS attemptmg to achieve in future, and  is 
consistent with the objectives contamed in the Ruilwuy Safety Act: 

‘‘ (a)  promote and provlde for the  safety of  the public  and personnel, and the 
protection  of  property  and the environment, in the operation of railways: 

(b) encourage the  collaboration  and participatlon of interested parties in 
improving railway  safety; 

(c) recognize the responsibility of railway companies in ensuring the safety of 
their operations; and 

(d) facilitate a modem, flexible and efficient regulatory scheme that will ensure 
the continuing enhancement of railway safety.” (Reference 4) 

In addition,  we are attempting to provide more structure to this framework through a new 
regulation  governing Safety Management Systems for railway companies. Again, we  can 
see from  the  definltion of  such a System  (Reference 4) that it requires a systematic 
approach  to identifying nsks and  dealing  with  them: 

“...a  formal  framework  for  Integrating  safety into day-to-day 
rallway operations and  includes  safety goals and performance targets, risk 
assessments, responslbilltles and authontles, rules and procedures, and 
monitoring  and  evaluation  processes” 

The detailed  regulation  has  been  drafted,  and  will shortly become law. It contains 12 
specific elements to be in place,  including safety policies, accountabilities, employee 
involvement, issues identification, risk  control strategies, accident reporting, control of 
third parties,  and internal audlts. In addition, there are formal annual filing requirements. 
(Reference 5) 

The final element of our approach is how  we, as regulators, intend to act. This question 
was  at  the  heart of our recent  organizational design strategy (Reference 6). In the end, as 
Figure 1 demonstrates, we  recognize that we have to be able to use a far more integrated 
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approach  to why we are doing our activities. Or, to repeat Professor Sparrow’s words,  to 
“., .pick important problems and fi them”. 

This IS a shift from our normal  past  practice,  although  we have on occaslon clearly used 
this model.  What i t  means for us IS quite simple.  We  need to ensure our staff is tralned 
in the  Intent  of  this  new  regulation, that they have the  tools (training, data systems, 
technology) to assess comphance, and  that we take  action  when needed to address 
concerns. 

Safetv Management Today - Case 3 

The final case I would like to use  is a current one that  has not reached its conclusion. 
Two years ago, at the International  Rail Safety Conference in Sydney, Australia, I 
described the need for more  modem  safety frameworks, citlng as one example, passenger 
equipment that is designed to  differing  regulatory requirements. At present, in Canada, 
an  inter-city rail passenger company  wishes to purchase equipment designed and built to 
European requirements. These requirements are not the same as existing Canadian 
standards. 

Fortunately for all concerned, our exlsting regulatory framework and the lessons learned 
in safety management of change  provide  guidance on dealing with this concern. At the 
end of the day, the company recognizes  that  they  must  be able to satisfy both  themselves 
and  the regulator that safety  will  not  be compromised if this equipment is used on the 
Canadian network. 

At  the time of this paper, the  new regulation on Safety Management Systems is not yet in 
force.  However,  many of the baslc elements are either In place already or belng 
Introduced. As we have tried  to  Illustrate In our earlier examples, these approaches were 
necessary In the final analysis to ensure change was managed safely. 

In  order  to do this, they are expected  to  use the Safety Management System principles 
mentioned  above. This involves  assessments of the safety performance of this 
equipment, identification of regulatory differences and  how associated risks can be 
eliminated or mitigated, and  assurance  that  all affected parties have been consulted. This 
is particularly critical in our framework,  because  we  do  not have any authority for 
licensing of equipment, staff or infrastructure, and  pre-approval is generally only required 
where there is a departure from exlsting regulations, rules or orders. 

To date,  in order to address the Issues, the company  has  had to develop a structured 
approach. This has  Included  analysis of requirements, computer modehng, assessments 
of alternative standards, identification of modifications, consultations wlth employees and 
host  railways,  and  on-going  communlcation  with the regulator. They  are also well 
advanced in developing their  company’s  formal safety management system (in line with 
proposed  regulatory  requirements).  As a regulator, It is our expectation that they will 



have used this system to examine all aspects of introducing this new equipment  and 
developed  appropriate nsk mitigation measures. 

Conclusions 

The purpose of this paper was to demonstrate that regulatlon of safety must evolve much 
as Industry needs to evolve. The  examples cited show that there are certain essential 
lngredlents to managmg safety  when things are changing - and it IS clear that havlng 
these lngramed w~l l  go far to ensure that important risk areas are Identified and addressed 

In Canada, we have opted for a safety regulatory framework that I S  not prescnptive, yet 
has measurable safety objectwes. The industry has a signlflcant freedom In determlning 
how  they w ~ l l  operate - yet,  there are boundanes in terms of adequate consultatlon wlth 
affected partles, certam core technlcal requmments,  and, in the very near future, 
formalized management of safety. 

As a regulator, we also have slgnlficant freedom In terms of our activlties and actions. 
We have the usual range of compliance and enforcement tools at our disposal - yet  we 
intend to use more formalized strategm and tools to guide our actlons. 

In summary, the government has established, through legislation and  regulatlon, what is 
expected of safety management in industry and who is involved. The Industry, in turn, is 
responsible for how they  will meet this obligatlon, and  have  scope  to tailor these systems 
to their speclfic operations and nsks.  This will be even more important in future as 
industry continues to change in structure, technology and people. It will be equally 
critical for us, as regulators, to ensure we keep pace. 
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1. INTRODUCTION 

JR East has been  established for 14  years. 
Although the total  traveling  kilometers  of  trains  and  the traffic volume 
(passenger x  kilometer) have increased  by 10% or more and 20% or 
more,  respectively, since its establishment, the number of railway 
accidents  has  decreased to 40% or less of  that at the time of 
establishment. We believe that this  has  been  achieved  by  individual 
employee’s  sincere  efforts  and  measures  taken for ensuring safety 
train service and the mechanization  and  systematization  promoted 
through the introduction  of  new technologies into various fields, 
including  a  safety system. 

However, we must admit that the driving of  a  train still depends 
greatly on  driver’s  memory  and  concentration.  The  information 
offering to a  train  crew is one of the typical examples. Risk of serious 
accidents has  become  extremely  low thanks to the equipment of 
various devices, such as ATC and  ATS, to prevent accidents caused by 
the misconception  of signals. However, the position  and classification 
of these signals still depend on the  memory  of the driver. Changes of 
a train service plan are conveyed  by  means  of  a  piece  of  paper,  called 
“Train  announcing Notice Ticket”  which is given by a station staff, 
who is appointed  by  a train controller, to every train and every crew or 
directly  by  a train controller via  train radio. Consequently,  when  a 
driving root or a schedule changes due to traffic suspension, the 
current procedures to offer information to the train  crew may obstruct 
the smooth  and  prompt  restoration  of  transportation services. As we 
are keenly  demanded to ensure a  high quality of transportation service, 
the improvement of safety and  reliability of the railway  as  a whole is a 
very important task for all railway  companies.  And the improvement 
of information  offering to a  train crew is one of the important 
challenge. 

This report discusses our efforts to improve the information  offering 
system from the following 3 viewpoints  together  with the past 
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progress. 
(1) Control  of  a train 
(2) Conveying traffic controllers'  information 
(3) Information  service  to  train  passengers in case of traffic 

suspension 
[Figure 13 

2. The  present  status  of  information  offering to  a  train 
crew  and a direction of improvement 

2-1 Control of a train 
2-1-1 Present status] 
Information  which  a  driver  should have when operating a  train  in  a 
wayside  signal  system  includes rules of driving  and an operation 
manual, locations of  signals,  points  of  speed limit and  stopping  singes. 
Many of the information  are  only in driver's  memory. 
The shapes of signals and  singes are standardized.  However,  as the 
method of installation  differs  depending on the linear shape of the line 
and do not  necessarily  comply  with  rules, it may be difficult  for the 
driver  to  remember  them  accurately. 

c 

Drivers  must  memorize  information  necessary for controlling  a  train. 
First they  collect  information  from a "rail map" which depicts linear 
shapes of line and  driving  facilities, and a  "yard map" which  describes 
linear shapes of train  depots  and  driving  facilities.  Then,  they 
confirm the wayside  facilities  by looking from  a driving seat of a  train, 
and memorize them. They  accumulate these memories by repeated 
driving of a  train.  They  should  be given an appropriate support  when 
going  to  a line and yard  for the first  time  after  a long interval. 

2-1-2  [Direction of improvement] 
Controlling of a  train  still  depends  on  driver's  memory  of the 
information  on  relevant  facilities.  This  should be replaced  by the 
information  on  signals  and  routes to be given to the drivers on  a  train 
by using  an  advanced  information  technology. 
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We have developed  a system to offer  information to a  train  crew  for 
the following purposes: 

@ To  help  drivers  find  information about signals  and signs etc. 

@ To  simplify the collation of  the  information  received from the way 

@ This development  has  been  achieved  by the use of  general 
technology  rather than the technology  which has been  used 
exclusively for railway, and by taking account  easy  maintenance 
of  information  by  drivers. 

side and the information  available on a  train. 

As drivers with  different  experience require different  supporting 1 
information, this  system  allow the driver to select  items of information 
as required. The most important feature of this information  offering 
system is that the visual information on the display can be easily 
collated with  what the driver sees  with his eyes. Shunting signals on 
the wayside are numbered for helping  clearer identification of  the 
signals in  shunting driving, We apply  mainly still photographs  as 
visual information to support driving, and a  voice alarm as  audio 
information to warn drivers. As a driver should  operate  by  collating 
signals or signs  on the wayside  and  information  shown on the cab 
display under this  system, We have to consider about the Man 
Machine Interface for the system.  Research  and  development  is now 
underway  by  taking drivers opinions into account. [Figure 21 1 

2-2. Conveying  traffic  controllers’  information 
2-2-1 [Present status] 
When a trouble occurs,  a  traffic controller needs to change a  traffic 
schedule and  informs station staffs,  managers  of  transportation  depots 
and train  crews  details  of the change.  Even now, we have two 
procedures to convey  information to a train crew.  One is through the 
station staff, another is using  a  train radio. With the former method, 
the station staff  writes a direction  in  a peace of  paper  and delivers it  to 
the train crew. 
This ticket is called “Train Announcing  Ticket”. 
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This  method  requires  time  and  efforts,  and  contains  the  possibility of 
involving  a  human  error. The train crew  should  wait  some  time  until 
they  receive  information  even  if  a new schedule  has  been  determined 
early,  because  the  number of stations  that  can  issue  “Train 
Announcing  Tickets”  is  limited.  In  addition,  station  staffs  sometimes 
have to write and deliver  the  “Train  Announcing  Tickets”  when  they 
are extremely  busy  in  providing  passengers  services.  With  the  latter 
method, the train  crew  gets  the  information  directly  from  the traffic 
controller  through  the  train  radio,  writes it on  the  “Train  Announcing 
Ticket”  by  himself  and  repeats it to  the traffk controller.  One of the 
problems  associated  with  this  method  is  that  there  is  only  one  channel 
for  one line in the train radio, and it  takes  long  time  to  complete  three 
steps in the  procedure. As mentioned  above,  weakness of the  present 
procedures may disturb  the  restoration of the  train  schedule  or  cause 
further  delay of the  schedule. When traffic  suspension is caused in the 
Tokyo  metropolitan,  information  for  passengers is broadcast in all 
trains  through the train  radio,  and  then  the  conductors  catch  and  note 
the  information  and  announce  it  for  passengers.  However,  they 
sometime  fail  to  catch the information,  and  cannot  give  adequate 
information  to  the  passengers.  Moreover,  the  quality  of  announcement 
depends on a  conductor’s skill. 

( 

r .. 
.. , 

2-2-2 [Direction of improvement] 
We developed a new procedure  for  the  traffic  controller to convey 
information  directly  to  the  train  crews  via  E-mail  on a general-purpose 
information  network. We laid an exclusive  line  between  the  traffic 
control  center  and  a  network  company,  and  use  a  packet  radio 
communication  network  between  the  base  antenna  and  the  train. 
Security  of  this  system  is  ensured by the  exclusive  line  and a unique 
ID of the on-board  packet  radio  terminal. 
The  workflow  of  this  system is outlined  as  follows. 

OThe traffic  controller  input  information  on the changes of the 

@This information  is  displayed on the  “on-board  terminal”  of  the 

schedule  into  the  “controller’s  terminal”. 

concerned train. 
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@The train crew checks the information and responds by  inputting 
“confirming the information” into the “on-board  terminal”. 

@The traffic controller then knows that the train crew has c o n f i e d  
the information. 
[Figure 31 

We have developed the  “Man-Machine-Interface” of the traffic 
controller  and the train crew. The traffic  controller has to input  a lot of 
data in a short period of time, and the train  crew has to understand the 
information  immediately. In this system, the traffic controller can 1 
convey  the information without taking notice of the train position. The 
system  is  equipped  with  a function to prevent  human-errors, so that 
the traffic controller can  convey the information to  the train crew 
without  fail.  A data input form of  this  system is defined by type of 
“Train  Announcing”.  The “Traffic Controller  Terminal”  identifies the 
lack or logical-error of input data and  send  an alarm. The “Traffic 
Controller Server” seeks the train position  and checks whether the 
train is in the positions where the information  on the changed schedule 
can be received.  “On-board  terminal” alarms that  the train crew 
should reconfirm the information before the train arrives at the station 
on which the schedule changes. We are now developing a  subsystem 
that automatically  translates the data of train control system into 
“Train  Announcing”. 1 
The Shinkansen  train of JR East is scheduled to employ the system in 
which  “Train  Announcing”  is shown on  the  display in  the cab along 
with the digitalization of the train radio in 2002. 

2-3. Information  service  to  train  passengers  in  case  of 
traffic  suspension 

2-3-1 [Present  status] 
JR East operates more than 12,000 trains per day.  Average  delay per 
train is less than 1 .O minute.  Accordingly,  passengers  expect  that these 
trains should be always  punctual.  Nevertheless, traffic suspensions are 
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caused sometimes  by natural hazards,  breakdowns  of railway facilities 
or trains themselves, etc. In  the Tokyo metropolitan area, commuter 
trains carrying  about 3,000 passengers  run every 2 or 3 minutes 
during rush hours. In view  of the fact that once a trouble occurs in 
the area, thousands  of people have to stay in a station, an adequate 
information service is very  important. It is needless to say that the 
prevention of traffic suspension is  most important. Once such trouble 
occurs,  however, conductors and station staffs should provide 
information (expected  resuming  time,  present situation of restoration 
on the site, alternative route,  etc.), so that passengers can decide 
promptly what  they can and  should do next. 
The information regarding the troubled site is  collected and pooled in 
the traffic control  center,  and is conveyed to conductors and station 
staffs through the train radio or telephone. It is then conveyed by the 
conductors and  station  staff  to  the  passengers through announcements 
and notices. The “scrolling announcement boards ” which can display 
information from the traffic control center on the LED screen are 
going to be installed in stations  with the introduction of a new  train 
control system (ATOS). When the train operation is suspended, the 
information as to when the service will be resumed is most important 
for  the passengers.  However,  it  may be difficult to estimate the 
resuming time  quickly in accidents  of  certain  types  and levels. 
Keeping the importance of  this  information in mind,  we make utmost 
efforts,  including finding an appropriate way to  give  the information 
to the passengers. 

2-3-2 pirection of improvement] 
In January 2000, a  questionnaire survey was conducted on about 500 
passengers with  a purpose to find their needs  of information in case of 
traffic suspension. Results of the survey revealed that many 
passengers required the information  as to when the train service 
resumes, and that most of  them permitted a slight difference between 
estimated and  actual  resuming times. It also revealed that the 
passengers used alternative transportation  means  when they knew the 
suspension would continue over 60 min. This indicates that when the 
suspension was expected to exceed 60 min  and  even if the supply  of 



the estimated resuming time is diffkult, the information is most  useful 
for  the passengers.  Contents 
Safety Research  Laboratory  is  now  considering the contents  for 
offering information to train  passengers  based  on the results of this 
study. 

3. Conclusion 
Passengers, who use a  cellular phone to access  a web site of traffic 
information, may have more detailed information than the railway 
staff. 
In comparison with this  fact, there is still room for improvement in 1 
our system to offer information to the railway staff. We should 
promote our efforts to develop adequate information system using the 
latest information  technology. 
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The  following  is  a brief summary of important facts dealt  with in the  report, the main 
issues,  the views  of  the  commission  and its recommendations.  We  would like to point 
out  that in summarizing  the  main  points  in  this  manner,  certain  shades  of  meaning 
may be  lost. As far as the  recommendations  are  concerned,  only  the  individual 
recommendation  itself  has  been  included,  without  the  text  explaining its basis.  The 
commission  has  based its recommendation  on the situation as it was  on 4 January 
2000. 

12.1 Appointment of the commission  and  its work 
The day  after  the  accident, 5 January  2000, it was  decided  to  appoint a  commission  of 
inquiry  that  was  independent  of  the  Norwegian  National  Railway  Administration  and 
the  Norwegian  State  Railway  (NSB BA). 

The  following  were  appointed  members  of  the  commission: 
1. Judge  Vibecke  Groth,  Borgarting  Court  of  Appeals,  chair 
2.  Plystein  Skogstad,  chartered  engineer, SINTEF (Foundation  for  Scientific  and 

3. Finn  March  Andersen,  chartered  engineer,  Directorate for Fire  and  Explosion 

4. Ingemar P h o n ,  chartered  engineer,  Det  norske  Veritas,  Gothenburg,  Sweden 
5.  Marika  Kolbenstvedt,  sociologist,  Institute  of  Transport  Economics. 

The  above  were  appointed  by  Royal Decree of 7 January  2000.  The  commission  was 
expanded  to  include  another  member,  Joakim Bkher, engineer,  Det  norske  Veritas, 
Denmark,  on  26  July  2000.  Secretary  to  the  commission  was  Jacob  Ferdinand  Bull, 
associate,  of  the  law firm Amtzen,  Underland & Co. 

The commission's  mandate  was  to  examine  the facts of the  accident  in  order  to 
establish  its  cause  and  propose  action  that  in  the  view  of  the  commission  should be 
taken  to  prevent  similar  accidents  in  the  future. 

A few  days  after  the  commission  was  appointed, it commissioned SlNTEF to 
undertake  a  technical  review of the  signalling  system  to  reveal  any  physical 
malfunction. This work  was  assessed by Railcert,  The  Netherlands. 

The  commission  also  requested an expert  opinion  from  the  Swedish  National  Rail 
Administration  on  the  condition  of  points  no. 2 at Rudstad  station on the day of the 
accident.  In addition, the  Commission has received  and  evaluated  the  following 
reports  from  the  police,  the  commission  of  inquiry  appointed  by the Norwegian 
National  Railway  Administration  and  the NSB BA  commission  of  inquiry: 

Industrial  Research  at  the  Norwegian  Institute  of  Technology) 

Prevention 
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- Provisional  report  from  the  Norwegian  National Railway Administration  accident 

- Norwegian  National  Railway  Administration accident commission interim reports 

- Draft report from  the  NSB BA accident  commission. 
- Report from the  police  investigation  into  the cause of the accident. 

The commission has  interviewed  a  total of 96 wimesses.  All  statements made to the 
police and any documents or other  information that might be of interest from the 
police investigation  conducted  in  parallel  with the commission’s  own investigations 
have been made  available to the  commission.  In  addition, the commission has sought 
important  documentation  and  other  material of importance to its investigations from 
the National  Railway  Administration, NSB  BA, the Norwegian  Railway  Inspectorate, 
the Norwegian  Labour  Inspection  Authority  and the Ministry of Transport and 
Communications. 

commission. 

1 ,2  and 3. 

12.2 The Accident 
On the  day  of  the  accident, 4 January 2000, the southbound train  left Trondheim at 
07.45. The train was on schedule and consisted of a  diesel-powered locomotive and 
three carriages. Its destination was Hamar. A  new driver boarded the train at Rgros 
and  the train was  probably 21 minutes late leaving R@os  station. By the time the train 
had arrived at Rena  station  and  departed  again, the delay had been reduced to  about  7 
minutes. There were 75 persons  on  board, including the driver and  conductor,  when 
the train  left  Rena  at 13.07.  According  to  a  wimess,  the line signal at Rena was green 
and the log taken  from the Hamar rail traffic  control centre after the accident also 
indicates that the  exit  signal was green. A witness  working  at  Rena station saw  that 
the southbound train  had  received  a  green exit signal on the local  control  panel. 

The northbound  train  left Hamar on schedule at 12.30. The train was a BM 92 engine 
set consisting of an engine and  a  steering  car. The train was scheduled to run to Rena 
and  then  back  to Hamar. It  arrived at Rudstad  station  on  schedule at 13.06, stopped 
and  picked up a  passenger.  According  to  the  timetable, the train was supposed to wait 
at  Rudstad  station  from  13.06 until 13.10 for the southbound train to pass.  However, 
the  train left Rudstad at 13.07. There  were  at  this  point 11 persons on board,  including 
the engine driver and the  conductor.  The log indicates that the exit signal was not 
green  and that the  set of points on the line exiting Rudstad  in  the  direction of Rena 
had been forced open. 

The rail traffic controller  responsible for this  section  of the line was also responsible 
for the  Hamar-Eidsvoll  line,  where  there was heavy  traffic.  Consequently, for a 
certain period of time he  did not  check  the screens showing what was happening on 
the RBros line. An audible  alarm  to warn  of a train on a collision course had not been 
installed at Hamar rail  traffic  control  centre. Even though  a  warning displayed in the 
form of red text 16  millimetres  high at the  bottom  of the screen  indicated  that points 
no 2 had been open since 13.08,  the  rail  traffic controller did not realize this until 
about 13.12. 
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Neither  ATC  (Automatic  Train Control) nor  train  radios  had  been installed on the 
R0ros  line. The trains  were equipped with  mobile  telephones. The only way for the 
rail traffic controller to  contact the trains when  they are en route between stations was 
therefore by mobile telephone. Both trains had reported in their phone numbers to the 
rail traffic controller at  Hamar, who went off duty before the accident took  place. He 
had not added  these  numbers to  the list that had  been  agreed on at the control  centre. 
When  the duty rail traffic controller realized  that  a collision was imminent, he could 
not find the mobile telephone numbers and could not contact the two trains. 

The trains collided at h t a  station  between  Rudstad  and Rena at 13.12.35.  The engine 
car of the northbound  train  was completely wrecked,  while the steering car received 
minor  damage and remained  upright on the rails. The locomotive of the southbound 
train was severely damaged  and toppled over  onto its side. The front carriage buckled 
and derailed. The next carriage also derailed, but remained  upright. The rear carriage 
remained  on the rails. A major fire broke out immediately in the area around the 
locomotive and the rest  of the engine car, and a  few minutes later fire broke  out in the 
front  carriage. The fire  eventually spread to  the remaining two carriages. 

19 people were killed  in  the collision and the  subsequent  fire. 67 persons survived the 
accident.  None of the  survivors was fatally injured. 

12.3 Causes of the accident 

12.3.1 Possible  direct  causes 
In the view of the commission, the direct cause  of the accident must either be a 
malfunction in the signalling system or human error. 

An overall  evaluation of the  technical  documentation indicates that it is unlikely that a 
technical  malfunction  could  have affected the  signalling and safety system functions 
on the day of the accident.  None of the investigations or tests that have been 
conducted has revealed  physical faults in the  system that could have had  a  bearing on 
the  accident. Nor is there  any  indication of  any specific, functional weakness that can 
with certainty be said to have k e n  the direct  cause  of the accident.  However, because 
of the design of the safety  system,  and  because of inadequate logging of operational 
status in the safety system,  the commission cannot exclude the possibility  of  a 
technical  malfunction in connection  with  the  accident. Neither the level  of safety nor 
the quality of the safety  system is satisfactory.  The possibility of  short-term 
operational  malfunctions  occurring cannot therefore be excluded 

In the light  of the above,  the commission cannot state with certainty what signals were 
showing on the northbound line at Rudstad station on 4 January 2000. From  a 
technical  point of view, it would seem highly  likely that a red exit signal was 
showing. At the same  time,  the design of the  safety system makes the potential for 
error so great that the commission cannot with  certainty exclude malfunction 
situations that  may have  produced  a  different  signal  aspect. 
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An examination  of the “black box”  data recorder shows  that the driver of  the BM 92 
engine  set drove smoothly and  normally from departure at Hamar until the collision 
occurred. There is no deviation  from  the normal except for  the stop at Rudstad  station. 
The position taken for the stop may indicate that the driver of the locomotive  did not 
expect  another train to cross here. A  stop in this position would make it impossible for 
a  southbound train to cross over.  The  short duration of the stop would  indicate  that the 
driver of the locomotive believed  that  the crossing would take place at Rena  instead. 
The train departed from Rudstad three minutes  ahead of schedule. This would indicate 
that  the  driver was in  a  hurry  to  reach  Rena so as not to delay the southbound train 
that  would  be waiting there.  The  early departure would also indicate that  the 
conductor may have believed time  was short and  that he  was expecting the crossing to 
take  place  at Rena. He was  responsible for ensuring that the departure signal was only 
given  at  the scheduled time. 

In all events, the driver is required  to  obey the signals. The fact that the driver of the 
northbound train drove out from  Rudstad station is therefore an indication  that  the exit 
signal  and  any advance signal  were  showing  green.  Neither the commission  nor the 
police have  been able to find any indication  that the driver or  the conductor received 
information that moving the  crossing  to Rena was  being considered, or that the 
southbound train was  delayed so that  a change in location for  the crossing could be 
expected. 

The commission cannot with  certainty identify the direct cause of the accident  that 
took  place on 4 January. Neither  a  signal  malfunction  nor human error can be 
excluded.  The signal that technically  speaking is most  likely to have  been  shown,  a 
red exit signal, is the signal  that  a  driver  of  a  locomotive is least likely  to  have  driven 
through. Similarly, the least  likely  signal  technically  speaking is the  green  exit signal, 
the allclear signal for the driver of a  locomotive. 

However, it has been established  that  although the trains involved were on a  collision 
course for four and a  half  minutes,  the collision was  not prevented. How this could 
happen is in the  view  of  the  commission just as important to establish as the direct 
cause of the accident. 

123.2 Indirect  causes 
We know  that technical systems  can  malfunction. We also know that  people  make 
mistakes. Consequently, there must be a safety system  to ensure that  individual faults 
do not  result in accidents. This has been the guiding principle of safety work for years. 
Nonetheless,  in the Rprros incident,  a  signal failure or a mistaken observation by an 
engine driver led  to a serious accident.  ATC had not been installed on the  Rtjros line 
in spite of the fact that installation had  been planned and funding had  been  allocated. 
Even  though ATC had  not been installed, changes in  the departure procedure were 
also introduced on the Reros line. In addition, stations were no longer manned  and 
crossing  plans were removed.  These  changes were made without performing risk 
analyses for the individual change or for the R0ros line. If the Norwegian  National 
Railway  Administration  had  done so, it would and should have been  possible  to see 
that an individual fault could lead  to an accident. 

278 



12.3.2. I Damage limitation measures 
With no barriers to prevent an emergency from arising, there should at least have been 
measures designed  to  avert it. The RIdros line was not and is not electrified. The trains 
travelling on  the line are therefore  diesel-powered. This means that the rail traffic 
controller does not have  the  same  possibility  of stopping the trains as he or she has on 
an electrified line, where the electricity  can  be  cut in an emergency. 

In an emergency, it is at all  events  vital that the  rail traffic controller is aware  of  the 
situation. On the Rprros line, he would also have to make contact with the trains to 
stop  the situation  before the accident  happened.  At Hamar rail traffic control centre no 
audible alarm  had  been installed to  warn the rail traffic controller that a dangerous 
situation had arisen.  Nor were there  any  rules stipulating how  often the rail traffic 
controller should  monitor each individual  section  of the line.  Between three and a  half 
to  four minutes  passed  from  the  time  the  dangerous situation arose before the rail 
WIC controller  became aware of  it. 

Train radios  allow  a  rail traffic controller to make contact with the trains when  they 
are travelling  between  stations.  Communication is always possible.  However, train 
radios had  not  been installed on  the Rprros line.  When the rail traffic controller became 
aware of  the  situation, he could not  find  the  correct mobile telephone numbers for the 
two trains. There  were  no  regulations laid down  by  a central authority that train 
personnel should  report their mobile  telephone  numbers to the rail traffic control 
centre, and  there  were no regulations for the  logging of numbers  if they were reported 
in. At Hamar rail traffic control  centre  a list was made and  it had been agreed that 
mobile telephone  numbers that were  reported in would be written down on this list. 
However, no safety grounds had been  given for keeping a list of mobile telephone 
numbers in  spite of the requirement  in  the  regulations of 22 July 1994 that rapid two- 
way contact between train and control  centre  should  be  possible  in an emergency. 
With clear rules  and  procedures  and  a  focus  on  the importance of having mobile 
telephone numbers  available  in an emergency, it is possible that the rail traffic 
controller could have made  contact with the  two trains in time. He would undoubtedly 
have done so had  an  audible alarm been installed and he had  had  a good method of 
communication  with the two trains. 

12.3.2.2 Risk and safety management 

The Norwegian  National Rail Administration  should have conducted more risk 
analyses over the last  few years in  the  light of the changes introduced that affected 
safety.  Furthermore,  a  risk analysis should  have  been conducted of the safety  level on 
the individual section  of  a line, including the Rprros line.  A risk analysis would  have 
shown that  the  safety  level on the Rprros line was far  from adequate. Whatever the 
direct cause of northbound train 2369 incorrectly passing the exit signal at Rudstad 
station on 4 January 2000, our examination of the reasons why it happened at all, and 
why the situation  was  not  discovered  and  stopped at an earlier stage,  has revealed a 
basic lack of a  systematic  approach  to  safety  issues, particularly within the Norwegian 
National Rail  Administration,  whose  responsibility it  is to ensure that the overall 
safety of  a section of  a  line is acceptable. 
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Safety-consciousness  and safety management,  which  in other comparable sectors have 
been  basic  principles for many years,  have  not  been  implemented  in  the former NSB 
and later in  the  Norwegian  National  Railway  Administration.  When  the incident- 
based form of  safety  management on which  safety on the railways has supposedly 
been  based  has not been followed either, the  result is a  system  that  will only discover 
that there are basic  inadequacies  in  the  safety of a section of line when an accident 
happens  on  that  particular line. This was  allowed to happen on the R0ms  line on 4 
January 2000, but  could have been  avoided  relatively easily if the  recommendations 
that already existed and  the  plans  that had  already  been  made  had  been  implemented. 

12.3.3 Conclusion 
In  the  view of the commission,  the Asta accident occurred because of basic 
inadequacies  in the Norwegian  National Rail Administration  with regard to safety 
consciousness and safety  management.  This  means that the effect that serious and in 
some cases well-known safety deficiencies on the Raros line had on safety was 
neither analysed  nor followed up. These basic deficiencies in  safety  management 
apply  to all the aspects of the Norwegian  National Rail Administration’s activities that 
the commission  has examined and  must  therefore be regarded as a serious systems 
failure. 

12.4 The rescue operation 
Before the Rena fire service arrived at h a ,  passengers  who  had survived the crash 
tried to put  the fire out using portable fire extinguishers  taken  from  the  southbound 
train.  This  had little or no  effect. 

The accident occurred at 13.12.35. The  Rena fire service arrived just after half  past 
one. By that  time the fire was very  severe.  Firefighters  began  by using a high-pressure 
hose delivering water from the water  tank on the fire engine while larger hoses with 
greater capacity  were  being laid out.  These were also connected to the fire engine 
water  tank.  An attempt was  made to extinguish the flames using foam, but this had no 
noticeable  effect. There was a  brief  interruption  in the water supply while the hoses 
were  disconnected from the fire engine and reconnected to the water  tank  truck. This 
cannot be regarded as having  had  any  significance in the progress of the fire. 

All the efforts of the fire service personnel  were focused on saving surviving 
passengers  in the front carriage on  the  southbound  train.  Several passengers were 
trapped  here. The Elverum fire service  arrived  at the scene of the accident at 13.47. 
More  water tank trucks were immediately  called in and efforts were  intensified. 
However, the firefighters were unable to extinguish the fire or prevent it from 
continuing  to spread in  the front carriage during the phase when this was vital to the 
surviving  passengers  who were trapped  there. 

The resources that were applied and  the  efforts made were  sufficient  to extinguish a 
relatively large fire. The reason  why it was  not possible to extinguish the fire at h a  
in spite of this involved several factors: 

- In addition to carriage furnishings,  large amounts of diesel  were on fire. 
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- Parts of the site of  the fire in  the  front  carriage of the  southbound train (carriage no. 
3) were  inaccessible  to  the  firefighters  because  of  the  position  of  the  carriage  and 
the  damage  it  received  in  the  collision. 

- The  diesel fire outside  carriage  no. 3 was  inaccessible  in  many  places as diesel  had 
collected  underneath  pieces of  wreckage  and  the  carriage.  The  diesel  fire  led  to 
extreme  temperatures  inside  the  carriage,  which  in turn reduced  the  effect  of  the 
efforts to put  the fire out  here. 

- After  the  collision,  carriage no. 3  lay at an angle so that  once  the  fire  had  taken 
hold in the lowest  sections it was  very  difficult  to  prevent  smoke  and  heat  from 
spreading to sections  higher up. 

With  the  benefit  of  hindsight,  the  question  might  be  raised  of  whether  the  Elverum 
fire  service  should  have  been  dispatched as soon as the  emergency  services  call  centre 
had  received  the  first  report  of  the  accident  at  13.16. If so, the  Elverum fire service 
would  have  arrived  at Asta about 10 minutes  earlier.  Under  the  current  regulations, 
assistance  from the  Eleverum fue service  would  have to be  requested as it belongs 
under  another  municipality. In the  view  of  the  commission,  the  deputy fire  chief in 
h o t  (for the Rena fire  service)  did  not  have  sufficient  knowledge  of  the  scope  of  the 
accident  to  make  such a request any earlier than  he  did.  However,  the  commission 
feels  it  would  have  been an advantage  if  assistance  from  Elverum  had  arrived  sooner. 

12.4.1 Priorities set by fire service 
It  would  have been preferable  to  have  a  greater  supply  of  water  than was ac.&Ily 
available since  all the water  had  to  be  transported to the  scene by  water tank truck 
However, other  solutions  would  have  required  resources  and  time  that  were  otherwise 
spent on efforts  focused  directly on saving  trapped  passengers. In the  view  of  the 
commission,  the right choice  was  made.  To  establish a  water  supply  from  the  river 
Glomma  would  have  taken  so  long  that  by  the  time it had  been  set  up, it would  have 
been  too late to save  any  lives. 

The  efforts  made  to  free  trapped  passengers  were  quickly  and  professionally  carried 
out.  The  reason why more  passengers  could  not  be  saved  was  primarily  the  fact  that it 
was  not  possible  to  hold  the fire back,  and  consequently  there  was  too little  time to 
complete  the  complicated  and  time-consuming  work  necessary  to  free  people  who 
were  trapped  between  heavy  steel  structures. 

12.5 The commission’s recommendations 
The  commission  has  the  following  recommendations: 

Main recommendations: 
Regarding  overall  safety  management: 
The  commission  recommends  that  measures  should  be  implemented to ensure  that 
proactive  safety  management is applied  to all railway  operations. 

Furthermore,  the  commission  recommends  that  there  should be  a  safety  manager  for 
railway  operations  with a  direct  line  to  the  top  management,  whose  primary  duty  is  to 
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monitor safety in all parts of the  organization  and  submit proposals for improvements. 
The following-up and implementation of safety  measures  must be the  responsibility of 
line management. 

The commission recommends that  the  Norwegian  National Railway Administration 
and  NSB BA should intensify their efforts to  develop  a high quality, efficient internal 
control  systems in all its activities. 

In the opinion  of the commission,  competence  requirements and training plans  should 
be drawn  up for all staff  with  responsibility for safety. 

The commission recommends the  use  of risk analyses to assess the risks connected 
with  railway operations, both  with  regard to overall risk and the consequences of any 
change that is planned, whether  organizational or technical. Every section of line  with 
its infrastructure, rail traffic  control  centres,  rolling  stock, procedures and staffing 
structure should be reviewed in the  context  of  the  requirements laid down in current 
laws and  regulations. 

In the view  of the commission, measures  should be implemented to boost staff 
motivation to report and provide  feedback on undesirable incidents in all parts of the 
organization.  A more precise identification of  what should be reported and how this 
should be  done should be considered. 

The commission recommends that  incident  reports  should be collected and 
systematized to reveal whether  any faults recur and  whether they are safety-critical. 

The commission holds the opinion  that  analyses of reported incidents should be  made 
more available in organizations so that  connections  and  other factors that have an 
impact on safety become more  visible. 

The commission  recommends  that  the parties involved  in railway operations 
formulate clear rules and procedures for internal  accident commissions. Rules and 
procedures for securing evidence  should be given  special  priority. 

In addition,  the commission recommends that research  should be done into the 
possibility of equipping all  railway  lines  with  reliable  logging systems. 

Signalling and interlocking system: 
The commission holds the opinion  that  a complete reengineering of interlocking 
system NSB-87 must be carried  out  before  the  system is put back into normal 
operation  and before ATC is installed. 

It  is also the opinion of the commission that a  technical  review of interlocking system 
NSI-63  should be carried out and that  this  review  should be followed up by an 
external  body. 

The commission recommends the  installation of  ATC on the Roros line and on other 
remote controlled lines where  there is at  present no ATC. It is recommended that 
installation  should be carried out as soon as possible. 
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The  commission  recommends  that train radios or  other  reliable  communications 
equipment is installed on  lines  that  do  not  at  present  have  this  equipment. 

The  commission  believes  it  is  important  to  introduce  procedures  and  rules  for  the  use 
of  mobile  telephones  until  train radios or other  reliable  communications  equipment 
has  been  installed. 

The  commission  recommends  that  the  Norwegian  National  Railway  Administration 
and NSB BA review the documentation  on  all  technical  systems  and  ensure  that it is 
complete.  The  documentation  should be stored  in  such a way that  the  correct 
documentation is available. 

Rail  tra@  control  centres: 
The  commission  recommends  that an audible  alarm  for  safety-critical  faults  should be 
installed  at all rail traffic control  centres as soon as possible. 

The  commission  holds  the  opinion  that  the  Norwegian  National  Railway 
Administration  should perfom a review  and  assessment  of the  organization  and  the 
general  situation  at ail rail  trafric  control  centres at both  the  overall  and the local  level. 

Upgrading of old roiling  stock: 
The commission  holds  the  opinion  that  old  rolling  stock  should be reviewed  and 
assessed  upgraded so that  it meets current  requirements.  In  addition  the  commission 
recommends  that  internal  rules  for  maintenance  and  upgrading  should be changed so 
that  they are in  accordance  with a correct inteqmtation of Article 97 of the 
Norwegian  constitution. 

Other recommendations: 
Regulations for railway operations: 
It is the view of the  commission  that  existing  regulations  should be subject  to  a 
thorough  review  with a view  to  streamlining  and  simplifying  them.  Including  parts  of 
the  internal  traffic  safety  provisions  in  regulations  should be considered 

Norwegian Railwq Inspectorate: 
The commission  recommends  that  the  Norwegian  Railway  Inspectorate is 
strengthened  by  increasing  staffing  levels.  The  commission also  recommends  that 
more  personnel  with a background in railway  operations  should be employed  to 
strengthen  communication  with  and an understanding  of  the  operations  that are 
subject  to  supervision  by  the  Norwegian  Railway  Inspectorate. 

The commission  recommends  that  the  position  of  the  Norwegian  Railway 
Inspectorate as an  agency  responsible  to  the  Ministry  of Transport and 
Communications  should  be  reconsidered  with a view  to  establishing  a  more 
appropriate  solution. 

Train  operation: 
In the  opinion  of  the  commission, a risk  analysis  of  the  new  departure  procedure 
should be canied out for the  relevant  modes  of  operation. 
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The commission  recommends that information  about the normal  location for a 
crossing  should  again be included  in the engine  driver’s schedule on lines with little 
traffic. 

The commission also recommends  that  drivers  should  be  given  training in the 
functions and behaviour  of  the signalling system. 

The commission  proposes  that  prohibiting  persons other than the engine driver from 
travelling in the  driver’s  cabin while the train is in operation  should  be considered. 

The commission  recommends that clear rules  and  procedures  should  be drawn up  for 
cooperation  and  two-way  communication between different rail traffic control centres 
covering a  section of line and  between  the  rail  traffic  control centres and 
DROPS.(NSB train  operation centres) 

Securing  technical  installations: 
The commission  holds  the  opinion  that  a more  modem locking system or other 
method of securing relay  station  houses and  other  locations  where technically 
sensitive equipment is located  should be introduced so that only authorized persons 
have  entry. 

Diesel.  tanks: 
The commission  recommends that measures are researched and implemented to 
prevent large amounts  of  diesel fuel from being  released in a  collision or derailment 
involving a diesel  engine. 

Storage of luggage on trains: 
The commission  recommends that solutions be found for the storage of luggage to 
prevent  passengers from being  injured  and  luggage from being thrown around in 
accidents,  hampering  evacuation  and the efforts of rescue personnel. 

Fire  services  and  emergency call centres: 
The commission  holds the opinion that municipal fire services should  be coordinated 
in an  intermunicipal fire service to a  greater  degree  than at present. 

The commission also holds the  opinion  that  the  emergency call centres should be 
equipped to record all calls to  the  emergency  numbers 110,112 and 113, and all radio 
communication to and from the centres. 

Permanent  accident  commission, etc: 
The commission  recommends that the  establishment of a  permanent commission of 
inquiry for serious train accidents should be  considered. The commission could also 
be authorized  to investigate serious accidents  in  all the transport sectors. The 
commission also recommends that a  permanent  commission be an independent expert 
body  with administrative link  to a  ministry. Its relationship to the police authority 
investigating the accident  should be clearly  established. 
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