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The Railway Association of Canada 

WELCOME  DELEGATES  AND  COMPANIONS TO  THE 
TENTH INTERNATIONAL RAIL SAFETY CONFERENCE 

The world's first  steam-powered  commercial  railway,  the  Stockton & Darlmgton, started 
operatlons m the United Kingdom  on September 27, 1825 and railways ushered in the 
industrial revolution. On the  eve  of the twenty-first century, railways remain indispensable 
to the  commerclal  and  soclal  life  of  most countnes. 

Since  the Stockton & Darlington  opened its doors in 1825, we have all learned much about 
safety,  and today railways around the world provlde, by most measures, the safest and most 
environmentally-friendly mode  of transport. 

While  we have come a long way, the journey is a never ending one. Railway companies, 
workers  and their organizations, government regulators and investigators continue on this 
journey to improve an already  good safety record. 

If any  country  is a railway country, it is Canada. It was the building of railways from Central 
Canada  to the east  and  west  coasts  that  allowed the Canadian confederation to happen. The 
railways continue to play an important part in the Canadian economy and Canadian life. 
Canada's 55 railways are proud  of their safety record, but understand that there remain 
improvements  to be made. 

It IS a privilege for the Railway  Association  of Canada, its member companies, labour unions 
and  the  government of Canada  to  play  host  to the Tenth Annual International Rail Safety 
Conference in Banff, Alberta. We hope the conference will contribute to continuing 
improvements  in rail safety. 

We are  pleased to welcome delegates  and their companions to this conference, and to Banff, 
Alberta m the beautiful Canadian Rockies. 

The  organizers have arranged  for  three days of exceptional papers and presentations, tours of 
rail facihties, and visits to  places  of spectacular natural beauty. 

We welcome  you, and hope that  you  find the presentations thought provoking, the 
conversations stimulating and the scenery inspning. 

I look  forward  to meeting you  in  Banff. 

~ 

R.H: Ballantye 
President 
The Railway Associatlon of Canada 

Te'ep3on.e (514)  879-8555 Fax(514) 879-1522 * E-mail rsc@railcan ca 
800 Rene-Levescue Blvd West, Sulte 1105, Montreal, QC H3B 1x9 
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October  19 - 22,1999 
Banff Springs Hotel 

Banff  National  Park, Alberta, Canada 

COMPANIONS PROGRAM 

c 

Day 1 Spousal Program, October 20 

A scenic drive  takes  guests from the baronial Banff  Springs Hotel, past the 
Vermilion Lakes,  spotted with beaver  lodges, and along  the  Trans Canada Highway. 
Traveling northwest,  the tour follows  the Bow River upstream past spectacular 
mountain views of the Sawtooth  Range  and  Castle  Mountain, and past the pine- 
forested slopes of the Pipestone  Range. 

The tour will then reach the  awe-inspiring  Chateau Lake Louise, which is 
situated on the  shores of lovely  Lake  Louise and framed by  the majestic Victoria 
Glacier. Lunch will be served in the  Poppy  Room, supplying a savoury lunch  and 
stunning views of the lake and surrounding  peaks. 

The guests will have  time to sit back and enjoy  the picture-perfect setting or take 
a walk on one  of  the  many hiking paths near the lake before the coach return. 

Departure  Time 12:OO P.M. 
Return  Time 5:OO P.M. 

Day 2 Spousal  Program,  October 21 

Participants will enjoy  a  chance to explore some of Banff's local galleries and 
artisan shops,.  This  tour  will  provide  guests  with  the opportunity to discover the 
flavours of Banff. 

Transportation will  be  provided from the hotel to the  townsite, where a 
knowledgeable guide  will  lead  the  group  through some of the "hot spots" in town, for 
both shopping and  art  viewing.  The  guide will provide informal lectures at the 
galleries and  be open to answer  any  questions that guests may have. 

A walk down  Banff  Avenue will then bring guests to the popular westem 
Canadian restaurant of Earl's,  for  an appetizing meal. 

Return shuttle  transportation will occur afler three hours, in order to allow free 
time in  town for everyone to browse  the  shops. 

Departure  Time 1O:OO A.M. 
Return  Time 1:00 P.M. I1:30 P.M. I2:OO P.M. 
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INTERNATIONAL  DELEGATES 

Mr. T. Atkinson 
Manager, Rail Safety 
Land Transport Safety  Authority 
of New Zealand 

P.O. Box 2840 
Wellington,  New  Zealand 
Phone: 64  4  494-8739 

E-Mail: tia@ltsa.eovt.nz 
F a :  64  4  494-8604 

Mr. W.S. Casley 
Bill Casley Consultants PM Ltd. 
Director 
19 Tenth Avenue 
Loftus, NSW 
Australia 2232 
Phone: 61 2 9  521-2482 

E-Mail: billcaslev@bimond.com.au 
Fax: 61 2  9  545-5043 

Mr. K. Chiba 
Acting  General  Secretary 
East Japan Railway Workers' Unon 
JR-Shinjuku Building 13F 
2-2-6 Yoyogi  Shibuya-Ku 

Japan 
Phone: 81 3  3 375-5740 

E-Mail: 

Tokyo 151-8512 

Fax: 81 3 3 379-6825 

Mr. G.  Churchill 
Deputy  Director 
RATP 
12 avenue  du VaP de Fontenay 
94742 Fontenay sous Bois Cedex 
France 
Phone: 33 1 419  54017 
Fax: 33 1 419  54160 
E-Mail: gerald.churchill@ratp.fi ,' 

\ .. 
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Mr. V. Coleman 
HM Chief Inspector of Railways 
Health & Safety Executive HM 

Rose Court, 2 Southwark Bridge 
London SE19HS, United Kingdom 
Phone:  44 171 717-6501 

E-Mail:  vic.colernan@hse.Eov.uk 

Railway Inspectorate 

F a :  44 171 717-6548 

Mr. T. Corcoran 
Manager Safety 
Iamroad  Eireann ( Irish Rail) 
Connolly Station 
Dublin 1, Ireland 
Phone:  35 31 703-2370 

E-Mail:  ted.corcoran@,cie.ie 
F a :  35 31 703-2597 

Mr. D. Davis 
Corporate Manager Quality & Safety 
TranzRail Ltd. 
Private Bag 
Wellington, New Zealand 
Phone:  64 4 498-3073 

E-Mail:  ddavis@,tranzrail.co.nz 
F a :  64 4 498-2004 

Mr. F. de  Jonvencel 
Chef  Deprtment NS 
SNCF 
17  rue d’hsterdam 
75008  Paris, France 
Phone:  33 1 5 342-0240 

E-Mail: fabrice.de iouvencel@sncf.fr 
F a :  33 1 5 342-0256 

mailto:vic.colernan@hse.Eov.uk
http://fabrice.de
mailto:iouvencel@sncf.fr


-3- 

Mr. J. de Villiers 
Senior Manager (Rail Risk and  Quality) 
Spoomet, South Africa 
Room 712, Umjantshi House 
30 Wolmarans Street 
Johannesburg, 2001 
South Africa 
Phone: 27  11 773-7176 

E-Mail: Johand56iJTransnet.co.za 
Fax: 27  11 773-8968 

Mr. D. Edwards 
National Manager Safety 
National Rail Corporation Limited 
P.O. Box 1419 
Parramatta, NSW 2124 
Australia 
Phone: 61  2 9 685-2405 

E-Mail:  edwardsd@mc.com.au 
Fax: 61 2  9 687-1808 

Mr. C.E. Erasmus 
Senior Manager 
Metrorail 
P.O. Box 32258 
Braamfontein 
Republic of South  Africa  2017 
Phone:  27 11 773-7263 

E-Mail: cerasmus@,metrorail.co.za 
Fax: 27 11  773-7255 

Mr. M. Fyumore 
Manager  Information Systems and Processes 
TranzRail 
Private Bag 
Wellington,  New  Zealand 
Phone: 64  4 498-3000  ext. 48705 

E-Mail: mfvnmore@,tramail.co.nz 
Fax: 64  4 498-2004 
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Mr. J. Hall 
Executive Director 
Transport Safety  Bureau 
NSW  Department of Transport 
GPO Box 1620 
Sydney, NSW 2001 
Australia 
Phone: 61 29  268-2950 
Fax: 61 29  268-2925 

Mr. R. Howe 
Rail  Accident  Investigator 
Transport Accident Investigation Commission 
P.O. Box 10323 
Wellington 6036 
New Zealand 
Phone: 64 4 473-31 12 

E-Mail:  inauiries@,taic.org.nz 
Fax: 644499-1510 

Dr. J. Kam 
Safety & Quality  Manager 
MTR  Corporation 
MTR Tower 
Telford  Plaza, Kowloon Bay 
Hong Kong 
Phone: 2 993-3728 
Fax: 2 993-7766 
E-Mail:  jkarn@mtrc.com.& 

- 

Mr.  K. Kawano 
Transport  Safety  Department  Manager 
East Japan Railway Company 
2-2-2  Yoyogi  Shibuya-ku 
Tokyo,  Japan 
Phone: 81 3 5 334-1167 

E-Mail: kawano@head.ireat.co.iu 
Fax: 81 3 5 334-1116 

mailto:jkarn@mtrc.com
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Mr. Y. Kimura 
Transport Safety Department 
Assistant Manager 
East Japan Railway Company 
2-2-2 Yoyogi Shibuya-ku 
Tokyo, Japan 
Phone: 81 3  5  334-1167 

E-Mail: kimura@,head.ireast.co.iD 
F a :  81 3 5 334-1 116 

Mr. R. Kulawinski 
Expert  in  Dangerous Goods Transport 
SNCF 
Direction de 1’Infrastructure (IVS) 
17 rue d’Amsterda 
75008  Paris 
France 
Phone: 33 15  342-0982 
Fax: 33 15 342-1919 

Mrs. C. Liudahl 
Head  of Safety Section 
Swedish Rail Traffic Administration 
Banverket  S-78185 
Borlange, Sweden 
Phone:  46  24 344-5689 

E-Mail: catharina.lindahl@tagtraffic.ledningen.se 
F a :  46  24 344-5490 

Mr. G-E. Lower 
Safety  Director 
DB  Netz, NSF 
Theodor-Heuss - Allee 7 
D-60486 Frankfurt 

Phone:  49  69 265-31730 
Germany 

E-Mail: gerd-erich.loewer@bku.db.de 
Fax:  49  69 265-20406 

mailto:gerd-erich.loewer@bku.db.de
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Mr. M. Mathebula 
Manager (Rail Risk) (Safety) 
Spoomet South Africa 
Room  705, Umjantshi House 
Johannesburg; P.O. Box 2722 
Joubert Park, South Africa  2044 
Phone: 27 11 773-7480 

E-Mail: Mabilah!l@,Transnet.co.za 
Fax: 27 11 773-7907 

” 

Mr. R Matshoge 
Operational Manager 
Metrorail 
P.O. Box 5446 
Cape Town 8001 
South Afiica 
Phone: 
Fax: 
E-Mail: rmatshoge@metrorail.co.za 

( Mr. T. Matsuda 
Deputy Manager 
Safety Research Laboratory JR East 
Tokyo Kotsu Kaikan 7F 
2-10-1  Yuraku-cho,  Chiyoda-ku 
Tokyo, Japan 
Phone: 81 33 211-1117 

E-Mail: t-matsuda(i3,head.ireast.co.ip 
Fa: 81 35  219-8678 

Dr. M. Maynard 
General Manger 
SQE Strategy & Planning 
London  Underground 
3’d Floor, Albany House 

London SWlH OBD 
55  Broadway 

United Kingdom 
Phone: 44 171 918- 4984 

E-Mail:  Itsed@,lul.co.uk 
Fax: 44 171 918-4461 

mailto:Itsed@,lul.co.uk
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Mr. R. McKay 
Head of Division 
Public Transport 
(Regions & CIE Division) 
Department of Public Enterprise 
44 Kildare Street 
Dublin 2, Ireland 
Phone:  3 53 1  604-1623 

E-Mail: mkayr@tec.irlgov.ie 
Fax: 3 53 1604-1657 

Ms. M. Papst 
Managing Director 
Margaret Papst & Associates 
82 Lawler Street 
Subiaco, W.A. 6008 
Australia 
Phone:  61  8  9  382-2447 
Fax: 61 8  9 380-6667 
E-Mail: 

Mrs. A. Pretorius 
Clinical  Psychologist 
Spoomet 
P.O. Box 36 
Cape  Town, South Africa 8000 
Phone: 27 21 790-6624 

E-Mail:  adelepr@,transnet.co.za 
Fax: 27  21  449-6403 

Mr. D. Reuter 
Safety  Manger 
DB Netz  AG, NSF (B) 
Theodor - Heuss - Allee 7 
D-60486,  Frankfurt 
Germany 
Phone:  49 69 2  653-1731 
Fax: 49 69 2 653-1896 
E-Mail: Dieter.ReuterBbk4.db.de 

i. 
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Mr. H. Ring 
Director Safety 
Swedish National Rail Administration 
S-781 85 Borlange 
Sweden 
Phone: 46 24 344-5412 

E-Mail: hans.ring@hk.banverket.se 
Fax: 46 24 344-5522 

Mr. A. Ryokawa 
Vice-Director 
Safety  Research  Laboratory  JR  East 
Tokyo Kotsu Kaikan 7F 
2-10-1  Yuraku-cho,  Chiyoda-ku 
Tokyo, Japan 
Phone: 81 33 211-1117 

E-Mail: rvokawa@head.ireast.co.iD 
F a :  81 35  219-8678 

Mr. M. Takashashi 
Director,  Education  Department 
East  Japan  Railway  Workers’  Union 
JR-Shinjuku Building 13F 
2-2-6  Yoyogi  Shibuya-ku 
Tokyo  151-8512 
Japan 
Phone: 81 3 3375-5740 

E-Mail: 
Fax: 81 3  3379-6825 

Mr. Y .  Toyoshima 
Chairperson,  Track, Electricity and  Construction 

Engineers  Organization 
East  Japan  Railway  Workers’  Union 
JR-Shinjuku Building 13F 
2-2-6  Yoyogi  Shibuya-ku 

Japan 
Phone: 81 3 3375-5740 

E-Mail: 

Tokyo 151-8512 

Fax: 81 3  3379-6825 
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Mr. K. Tsuru 
Chairperson, Train Drivers  Organization 
East Japan Railway Workers’ Union 
JR-Shinjuku Building 13F 
2-2-6 Yoyogi Shibuya-ku 

Japan 
Phone: 81  3 3375-5740 

E-Mail: 

Tokyo  151-8512 

F a :  81  3 3379-6825 

Dr. M. Walter 
Safety & Standards Directorate 
Railtrack 
Railtrack House DPOl Euston Square 
London NW12EE 
England 
Phone: 44 171 557-8746 
Fax: 44 171 557-9070 

( Mr. J. Welsby 
Railway Inspecting Officer 
Department of Public  Enterprise 
44 l l d a r e  Street 
Dublin 2, Ireland 
Phone: 3 53 1 604-1642 

E-Mail:  welsbyj@tec.irlgov.ie 
F a :  3 53 1 604-1657 
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Mrs. F. Ackermans 
General Manager, Safety & Regulatory  Affairs 
Canadian Pacific Railway 
Gulf Canada Square 
401 - 9th Avenue S.W., Suite 2000 
Calgary, Alberta T2P 424 
Canada 
Phone: 403 319-7222 

E-Mail: faye-ackemans@cpr.ca 
Fax: 403 319-3630 

Mr. R.H. Ballantyne 
President 
The Railway Association of Canada 
800 Rene-Levesque Blvd. West 
Suite 11 05 
Montreal, Quebec  H3B 1x9 
Canada 
Phone: 514 879-8556 

E-Mail:  robertb(iirai1can.ca 
Fax: 514 879-1522 

Mr. A. Berube 
Transports QuCbec 
700  boul.  RenC-LCvesque  Est 
22"d Floor 
Quebec, Quebec 
Canada 
Phone:  418  644-2529 

E-Mail:  aberube@,mta.eouv.ac.ca 
Fax:  418  644-9072 

Mr. G.  Botic 
Staff Representative 
Canadian Auto Workers 
205  Placer Court 
Willowdale, Ontario M2H 3H9 
Canada 
Phone: 416 718-8436 
Fax:  416  495-3785 ( 
E-Mail: 
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Mr. T.M. Burtch 
Director General, Rail Safety 
Transport Canada 
loth Floor, Tower "C" 
Place de Ville 
Ottawa, Ontario K1A ON5 
Canada 
Phone: 613 998-2984 

E-Mail: burtcht(ii,tc.gc.ca 
F a :  613 990-7767 
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Mr. L.  Choma 
Railway Administrator 
Alberta Infrastmcture 
4999 - 98 Avenue 
1'' Floor, Twin Atria 
Edmonton, Alberta 
Canada 
Phone:  780  427-7572 

E-Mail:  larn/.choma@,gov.ab.ca c Fax: 780  422-3682 

Mr. K. Deptuck 
Vice-president 
Brotherhood of Maintenance of Way  Employees 
2775 Lancaster Road, Suite 1 
Ottawa,  Ontario K1B  4V8 
Canada 
Phone: 613  733-3827 
Fax: 613  733-3158 

Mr. E. English 
Director 
Federal  Railroad Administration 
400 7" Street SW, HS 25 
Washington,  DC 20590 
USA 
Phone: 202 493-6321 

E-Mail: edward.english@f?a.dot.gov 
F a :  202  493-6216 

mailto:edward.english@f?a.dot.gov
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Assistant Vice-president 
Canadian National Railways 
935 de  la Gauchetiere St. West 
P.O. Box 8100 
Montreal, Quebec H3C  3N4 
Canada 
Phone:  514 399-3642 

E-Mail: afermsi@cn.ca 
Fax: 514 399-0176 
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Manager, Head Office Operations 
Transportation Safety Board 
200 Promenade du Portage 
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Canada 
Phone:  819  953-1635 

E-Mail:  randv.mam@,tsb.ac.ca 
F a :  819 953-7876 

Mr. G. Hall6 
Canadian  Director 
Brotherhood of Locomotive Engineers 
1401 - 150 Metcalfe Street 
Ottawa, Ontario K2P 1P1 
Canada 
Phone:  613  235-1828 
Fax: 613  235-1069 

Mrs. C.M. Hick 
Vice-president  and Treasurer 
The Railway  Association of Canada 
800 Rene-Levesque Blvd. West 
Suite 1105 
Montreal, Quebec H3B 1 x 9  
Canada 
Phone:  514  879-8557 

E-Mail:  cindvh@railcan.ca 
Fax: 514  879-1522 
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Ms. L. Hoffman 
Regional Director 
Transport Canada - Surface  Group 
20 Toronto Street, Suite 600 
Toronto, Ontario M5C  2B8 
Canada 
Phone: 416 973-9810 

E-Mail:  hoffmir(ii,tc.zc.ca 
Fax: 416 973-9907 

Mr. G. Housch 
International Vice-president 
Brotherhood of Maintenance of Way  Employees 
1 - 2775 Lancaster Road 
Ottawa, Ontario K2G OW5 
Phone: 613 731-7356 

E-Mail: 
Fax: 613 733-3158 

Mr. G. Hucker 
Vice-president 
Brotherhood of Locomotive Engineers 
1401 - 150 Metcalfe Street 
Ottawa, Ontario K2P 1P1 
Canada 
Phone: 613 235-1828 
Fax: 613 235-1069 

Mr. J. Kienzler 
Director, Rules & Regulatory Affairs 
Canadian Pacific Railway 
401 - 9* Avenue  SW 
Gulf  Canada Square, Suite 2000 
Calgary, Alberta T2P 424 
Canada 
Phone:  403  319-7221 

E-Mail: jim kienzler@,cur.ca 
Fax: 403 205-9025 
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Mr. J-M. Lalonde 
Chief of Transportation 
VIA Rail Canada  Inc. 
2  Place Ville Marie 
P.O.  Box 81 16, Station “A” 
Montreal, Quebec H3C 3N3 
Canada 
Phone: 514 871-6230 

E-Mail: jean-marc-lalonde@viarail.ca 
Fax: 514 871-6816 

Mr. F. Laporte 
Director Safety Management Systems 
Canadian National Railways 
935 de la Gauchetiere St. West 
P.O. Box 8100 
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SYNOPSIS 

The statutory mechanisms  which,  augmented  by established custom and practice, 
form the  basis of  governmental monitoring of  railway safety in Ireland (IRL,) can no 
longer be considered fit  for  purpose. A need exists for the development of a new 
regulatory framework  which is appropriate to the current operational railway 
environment and  can  accommodate the technlcal  and administrative developments 
which are likely to occur in the short to medium  term. 

This paper outlines the historical  background to this situation, assesses the resultant 
impact on existing levels of  railway safety and the allied culture and draws 
comparisons with  other  countries. Factors which are external to, but impact to a 
greater or lesser degree on, railway safety are assessed and other internal and external 
regulatory pressures considered. The results of a recent comprehensive review of 
railway safety in IRL are presented with particular reference to possible future 
regulatory scenario's  and  conclusions  drawn as to the most appropriate way forward. 

HISTORICAL  BACKGROUND 

System and ouerations 

The development of  railways  commenced m Ireland in  the mid 1900's and by the turn 
of the century the  network  encompassed  most provincial towns with few parts of  the 
country more than  20km  (12  rnls.) from a station (Appendix 1). As late as 1947 there 
were still in excess of 3600 route kilometres (2250 mls.) of railway but with the 
advent  of cheap road  transport  the network halved  in size over the following twenty 
years. The current system  extends to approximately 1900 route kilometres (1060 mls. 
comprising primarily  a series of radial  routes centred on Dublin and serving 
provmclal townskities (Appendix 2). The principal feature which distinguishes IRL's 
railway system from those elsewhere  in Europe is it's wider gauge of 1575mm (5' 3"). 
More extensive system details are glven in  Appendix 3. 

At the operational peak  in the early  20c. 4 major  and 15 minor railway companies 
operated passenger and  freight services on the standard gauge network with a further 
12 operatmg local servlces on a  variety ofnarrow  gauge lines, primarily 914mm (3' 

the Great Southern Railway Company (GSR) which also absorbed all the minor 
0"). By 1925 the four  major standard gauge railways amalgamated under one operator, 

standard gauge and  9 of the narrow gauge companles. In 1945 the GSR joined  the 
Dublin United Transport  Company to form C6ras Iompair Eireann (CIE) which in 
turn  was  nationalised in 19501 11 becoming the state owned transport operator. While a 
number of the minor  narrow  gauge railways continued to operate under private 
ownership post  nationalisation  the last of these ceased operation in the 1960's. In  1986 
[ 21 CIE became the  parent  holding company under which three independent operating 



companies were  established, two responsible for bus operations in the greater Dublin 
area and elsewhere  throughout  the country respectively  and the third, Iamr6d Eireann 
(IE) for railways. 

Administration 

From the commencement  of  railway  development until 1921 the whole island of 
Ireland was under British administration  and consequently common legislat~on 
applied to all  aspects of railway  development  and operation including inspection and 
approval. Wlth  Irish  independence  in  1921  the associated acts, being principally the 
Regulation of Railways acts 1840 to 1889 were, along with a wide range of other 
legislation, adopted  into  national  law  en  bloc.  Though in  the United Kingdom this 
early railways legislation  has since been  updated  and consolidated t h ~ s  has not  been 
the  case in IRL where,  with  minor additions, it remains the basis for governmental 
monitoring of  railway safety. 

Regulation 

Towards the end of  the 19c.  attention began to focus on the safety of railway 
employees in the context of such as excessive hours of duty, powers being established 
131 to both hear complaints and require the adoption of 'reasonable' worked hours. In 
1900 [4l the regulator was given  powers to require railways to use 'plant or appliances' 
which might increase employee safety or conversely to cease such usage where this 
had proved dangerous. This same legislation provided for the making of rules 
regarding dangerous rallway operation  whlch  were subsequently promulgated in  1902. 
Railways are also subject to general  legislation of  1989 151 which provides for the 
safety, health and welfare of  employees. 

Basic powers of inspection of infrastructure and rollmg stock were established in 1840 
161 and  extended m 1871 l71 to Include  all  new lmes. At the same time accidents which 
were to be notified to the regulator were defined and procedures established for the 
holding of formal investigations and inquiries into accidents. 

On 12th June  1889 181 an heavily laden passenger excurs~on train which was unable to 
negotiate a severe gradient near  Armagh  was divided to enable it  to proceed in 
portions. Unfortunately however the rear section was inadequately secured and  ran 
back down the incline colliding wlth a following passenger tram resulting in the death 
of  78  passnegers  and injuring a further 260. This dlsaster led to legislation which 
established three fundamental principles of  railway working on a statutory basis 191 
namely the absolute  block system, the interlockmg of points and signals and the 
equipping of tram with a continuous automatic brake. 

Railway safety legislation in IRL is based on the principles that operational safety, 
mcludmg the maintenance of infrastructure and rolling stock to adequate standards, is 
the responslbility of  the railway company  and  that government cannot be held 
responsible for  the safety of structures designed  and built by the railway. This 
fundamental operator responsibility for safety was established in  statute in 1958. W I  
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Standards 

In the absence of national railway  technical  standards  it has been the practice for 
Ireland to informally adopt those of other  countries  which It sees as representing 'best 
practice' in the context of the  Insh  envlronment.  Given the common legdative and 
industnal  roots  this  has  for the  most  part  meant those of Britain know colloquially as 
the 'blue  book'  which in 1996  moved  from the prescription of technical standards [ I I l  

to setting assoclated goals accompanled by the provision of advice on  how these 
might he met. [I2] Guidance has also  been  taken  from the standards from other 
European countries. [I31 

Inspection 

Whlle  on  the formation of the  state IRL was able to adopt British legislation it lost the 
associated admmistrative support  prevlously  provided from London and had to make 
specific provislon  in the appolntment of It's own Railway Inspecting Officers (RIO) 
who operate within the government  ministry  with responsibihty for public transport, 
currently the Department of Public Enterprise (DPE). Since 1921  six individuals have 
held this position for various consecutive  periods.  Under statute the responsibilities of 
the RIO are limited to the ; 

. receipt of specific accident  information  and reporting on same, 

. approval of new and substantively modified infrastructure works, 

carrying out public inquiries  into railway accidents and 

approval of the Dubhn light  rail  transit system. [I4] 

A  range of other duties accrue to  the  position including the provision of technical 
advice within  the  DPE. 

CURRENT  LEVELS  OF  SAFETY 

In comparative terms the railway  network  in IRL is small and the majority of the 
system relatively lightly trafficked.  While historically comprehensive accident records 
have been  kept the data set is  small  and  meaningful statistical analysis difficult. 
Attempts therefore to isolate trends  in  relation to particular accident types are 
typically  frustrated in the medium/long  term by the random occurrence of single 
slgnificant  events.  Notwithstanding  such statistical shortcommgs effective 
international comparisons will  always subjet to difficulties in normalising  data from 
various sources  each of which  has  it's  own unique blend of national characteristics 
relating  to  demographics,  economic activity, infrastructure density, culture etc. 

One indication of how well, in the  absence of  rigorous independent regulation, IE has 
met  it's  fundamental duty  of care  lies  in the fact  that the limited statistics fail to 
indicate any  catastrophic  deterioration m safety levels and published international data 
1151 indicates  that on average IRL's railway safety is comparahle with that of it's 
European  neighbours. None the  less given the small statistical base there were 
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concerns about the imphcations of  near misses, the majonty of which go unrecorded. 
Also, conscious of fallmg service quality due to  lack  of investment, there were further 
concerns that the establishment of a quasl self regulatory environment which  was  not 
supported by  the implementatlon  of a comprehensive and auditable system of safety 
management had led  to  development of a false level of confidence in safety standards. 
There was also a belief  that as a result shortcomings in safety culture exisited and a 
lack  of understandlng or appreciation of  the risks associated with many day  to  day 
operatlonal tasks.. 

REVIEW  OF  RAILWAY  SAFETY 

Consequently in 1998 the  Government  commissioned a comprehensive review of 
rallway safety in IRL 1161 including an assessment of the current safety regulatory 
regime. The  study identified slgnificant deficiencies in a number of areas. In particular 
it  confirmed the concerns of shortcomings in safety management and culture and  of 
the inevitable physical deterioration of assets due to years of under-investment. An 
extensive programme of physical works and  management cultural change were 
recommended culminating in the approval by  Government of a f430m safety 
investment programme for the period 1999-2003. To put this in context railway 
infrastructure investment for the five year period 1990 and 1994 was f180m.  The 
study also considered various future regulatory scenarios recommending what was 
seen to be the most suitable option. 

Aooroval/InsDectionvestieationlEnforcement 

An anomalous situation exists in that the requirement  for railways to obtain approval 
for  new works excludes the  key  area  of signalling and communications and does not 
apply  at  all  with  respect  to rolling stock. Whlle by  custom  and practice there is 
generally consultation between IE and the N O  where such works  are  to be 
commissioned, there has  been  an unacceptable lack  of conslstency and clarity in the 
application of such agreed  procedures. The situation overall has been exacerbated by 
an ongoing failure to  commit adequate resources to the RIO function. 

A strict interpretation of  the  law restricts the N O  to carrying out inspections for those 
purposes specifically dlrected  by the Mlnister, namely new works approvals or the 
Investigation of major accidents  which typically occur only once in 10 years. 
Similarly the N O  has no personal power of veto and can only take enforcement action 
indirectly by making recommendations to the Minister who may in turn dlrect the 
rallway to act accordingly. However, as wlth  custom  and practice in relation to the 
scoping of  new works approvals a practlcal approach is taken where  the direct 
Intervention of the N O  in  operational railway matters on a day-to-day basis, both 
proactlvely  and reactively, is accepted  by IE which generally acts on any associated 
recommendations made.  While  this approach might be pragmatic it is strictly 
speaking outside the law. 

With  regard to the majority of accidents where investigation or public inquiry at  the 
specific  direction of the Minister is inappropriate IE, while  under no obligation to do 
so, has traditionally forwarded copies of It's own internal inquiry reports to the RIO 
who has  used the appended transcripts of evidence as the  basis for hls own 
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assessment. Such a procedure however  lacks  true independence and, since it relates to 
only approximately 10%  of  annual  reported accidents, fails to give a comprehensive 
insight into the overall 'health'  of the railway. 

Inconsistencies exist  between  the  type of accident  which IE are  statutonly required to 
report to  the DPE and  those  which  must be reported to the Health and Safety 
Authority (HSA), the  latter involving a much  coarser threshold. Independent of the 
resultant adminlstrative burden on IE this means that the accident statistics utilised by 
the  DPE  are out of  step w~th the rest  of industry and  any resultant conclusions drawn 
may not bear companson. 

Safety Health and  Welfare 

While in  the United  Kingdom Her Majesties Railway Inspectorate was placed under 
the umbrella of the Health and Safety Executive in 1989 their equivalent bodies in 
IRL, the  DPE and HSA, remain  separate. Though they have largely independent 
responsibilitles a situation where IE is faced wlth two safety regulators is 
unsatisfactory, partlcularly  where  these operate within different government 
departments and have limited interaction. In practical terms the resultant duplication 
which such division brings is wasteful, particularly of scarce human resources, and 
illogical in  that in addressing  any safety issue comprehensively it is impossible for 
either inspectorate to do so with reference to its specific area of responsibility only. 

Resourcing 

Under resourcing  of  railway  inspection in IRL has become particularly problematic in 
recent years with  an increasing backlog  of  work developing which has effectively kept 
the RIO desk  bound. The resultant  lack  of capaclty to carry out proactive inspections 
has made it  difficult  for the RIO to  gain  an adequate appreclation of the day to day 
safety management of the  railway  and  resulted in a low awareness on  the railway of a 
regulatory presence. A number of factors including steady growth in the industry, 
particularly following a long period of inadequate funding, and greater expectation of 
accountabllity are exacerbating this situatlon. A sole RIO also presents two 
fundamental problems, there is no environment in which to share/discuss technlcal 
Issues  and  no  fall  back during period of absence due to such as sicknessholiday. 

Sueeested reeulatorv scenarios 

The independent consultants suggested five options for future safety regulation; 

a) A zero  optlon  where the DPE divests Itself totally of all safety regulatory 
responslbility  would  clearly be counter to international trends across all 
transport modes and  throughout industry as a whole. 

b) Maintenance  of  the status quo would resolve none  of  the current shortcomings 
and anomahes and mean the continuance of the  existing unacceptable 
situation. 
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While it was considered that  the  creation of a single dedicated railway 
inspectorate within  the HSA would resolve many of the current problems such 
restructuring was  considered  too  radlcal  and  would  also deprive the DPE, 
which has responsibility for  overall  transport  policy,  of  ready access to railway 
safety and technical advice 

The formatlon of a single  Inspectorate within the DPE by the importation of 
related responsibllities currently  vested in the HSA  would equally resolve 
some of  the current significant shortcomings and be less radical. It would 
however fail  to address the significant question  of conflict of interest where the 
DPE would continue to  be  both the railway 'owner'  and safety regulator. 

The formation of a transport safety agency incorporating a railway inspectorate 
offers many advantages not  least  of  which would he public confidence in the 
independence of the safety  regulator. In terms of restructuring and legislative 
change it  would  however  be the most radical option. 

The report considered that while  option  (e) was likely to present the most logical  long 
term choice a pragmatic assessment  indicated that the balance of advantage lay with 
option (d). Such a choice would  however  be contingent on the harmonising of 
accident reporting between the  DPE  and  HSA, formal vesting of appropriate HSA 
powers in the NO, removal of investigatiodapproval anomalies/inconsistencies and 
the allocation of appropriate resources to the railway inspectorate. 

NATIONAL  CONSTRAINTS 

GeoeraDhv/demoeranhy 

The island status of IRL places limitations of the nature of the railway system  which 
themselves Impact on associated regulation. While there is a steady growth in 
population  it is unlikely that the existing demographic structure of a single major 
conurbation  of Dublin within a largely  rural  and sparsely populated environment will 
change significantly. Equally therefore  though the railways are currently enjoying 
steady growth  it seems likely that, with the exception of Dublin LRT and suburban 
rail  developments, the market for rail  transport  wlll  not change dramatically and that 

to this IS the effectlve constraint imposed  by the physical slze  of  the country and 
existing levels and patterns of  service  will continue into the foreseeable future. Allied 

resultant  proximity of major inter city nodes. Maxlmum journey lengths in the order 
of250km (155 mls.) and services typically incorporating intermediate stops suggest 
that the  development of high speed routes would  not he economically justified. As the 
construction  of an external high  speed  link to Britain also appears improbable it is 
unlikely  that the inspectorate will  have  to address the associated technical and safety 
issues. 

Technical cauacity 

The scale ofrailway operations In IRL can only justify  the  estabhshment of a 
relatively  small inspectorate within  which  it will not be possible  to develop the levels 
of m house expertise and expenence found in larger organisations or indeed in the 
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railway itself. In such a situation  the advlce of colleagues in other mspectorates has 
proved invaluable in which  regard  the help of successive Chief Inspectors of Railways 
m Britain and their staff  must  be  acknowledged. More recently reliance has also been 
placed  on independent third  party assessment in the form  of safety studies and the 
application of acknowledged  tools  such as risk,  fault  tree or failure modes analyses. 

Administrative resources 

In  general terms national administrations suffer diseconomies of  scale roughly in 
proportion to their population since the resources required for such tasks as the 
drafting of legislation are largely independent of size. With a population of only 3.8m 
such pressures are particularly  acute  in IRL and have undoubtedly contributed to  the 
shortcomings of the  current  regulatoIy  framework. Following the review of railway 
safety a commitment has  been  given to update and consolidate railway safety 
legislation but  it is unlikely  that IRL wlll be in a position to develop natlonal technical 
railway standards and  will continue to piggy-back on those of other countries. In 
doing so however it is desirable that any revision of legislation give some level of 
formal recognition to  the  procedure. 

Legislative void 

A significant result of the failure to update railway legislation to reflect current 
technology and operating  environment has been the filling of the resultant void by the 
courts in establishing legal precedent. In IRL the rights ofthe individual are heavily 
enshrined  in the constitution [ I7 ]  and historically the legal system has leaned heavily 
in their favour. In  the  context  of railway operations this is graphically illustrated by 
the heavy duty of  care  which leaves them responslbly for the mitlgation of a high 
proportion of imported nsk even where this results from maliclous or irrational 
actlons outside their  direct  control. ['*I A simllar though apparently less onerous 
responsibility has been  recognised  in Britain. (191 While the modemising of railway 
legislation will not  impact on constitutional rights It would leave railways in a better 
position to manage safety  effectively. 

Northem Ireland 

IE jointly operates a cross-border passenger services with it's Northem Ireland (NI) 
counterpart, Northem Ireland Railways, and independently operates cross-border 
freight services. In  the  context  of current polltical initiatives in NI the potential for the 
establishment of a common  railway inspectorate has been considered, there seeming 
to be signlficant advantage  in putting the informal working relationship which 
currently exists between the two bodles on a firmer footing. While  the proposed 
Executive excludes a transport ministry there will undoubtedly be Initiatives in  this 
area  and the potential for these encompassing railway safety should be a consideration 
in developmg a new  regulatory framework. 



EUROPEAN  UNION/INTERNATIONAL  INFLUENCES 

Eurouean Union (Em directives 

Under EU railway open access policy  Member States are currently required to provide 
for third party access  to their respective networks [211, for the licensing of infrastructure 
providers [221 and the certification of  operator competence. [23l Technical standards for 
interoperability (TSI) which will  facilitate seamless train operation over the various 
signalling and electrification systems of the European High Speed Rail Network 
(EHSRN) are being developed P 4 I  Though  by virtue of its non-standard gauge and 
lack of trans-boundary hard rail  link EX currently enjoys derogation from technical 
requirements this might not remam so as possible extension of these provisions to 
regional routes has already been  proposed. Notwithstanding national application of 
TSI's  IFX must address the issue  of nominating a notified body for type-approving 
equipment  which might be manufactured  in  Ireland  for use on the EHSRN. 

To date, with the exception of  very  general safety provisions in specific Directives, 
the EU has  not  involved itself in general  railway safety regulation. It seems unlikely 
however that this will remain the  case. A working group of the European Transport 
Safety Council (ETSC) which receives financial support from the EU recently 
published a briefing note 1251 which  concluded that a more active EU involvement in 
railway safety was necessary. A more exhaustive study of the various railway safety 
regulatory regimes in Member States commissioned directly by the EU [261 has now 
commenced. 

Portabilitv of technoloq 

In addition to the EU driving the hberalisation of prevlously nationally focused rail 
industries there is a general world  wide opening up of  the market place wlth rallways 
sourcing  equipment globally. For railways  and their regulators from whom requisite 
approvals will be sought many suppliers are unknown quantities without a proven 
track  record  and effective means  of certification must be found. For each country to 
tackle  this  task independently would be both onerous and wasteful since there may be 
comparable competent authorities in other countries who have already conducted the 
exercise or for  whom the technology is not  new or novel. For safety regulators this 
raises the  question of management of mutual acceptability of approval. 

Privatisation 

IFX has the highest percentage employment  in the public sector of any EU country. 
While some industries, including CIE, are 'semi-state' or state owned companies with 
boards  of  directors  and operating in a quasi private manner they remam essentially 
within  governmental control. In July of this year the first such company, operating in 
the telecommunications sector, was privatlsed with every likelihood that others will 
follow  reflecting the global trend.  Were this to include CIE and/or it's railway 
subsidiary IE the associated safety  regulatory regime would have to  be capable of 
effectively accommodating the  change. 
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Indeuendent monitoring 

The current situation where the DPE is the 'owner'  of the radway, provides the 
legislative framework within  which ~t operates and is responsible for monltonng 
associated safety is becoming  increasingly  unacceptable. While a continuance might 
be accepted  in the short  term  there will undoubtedly be pressure, if not a formal 
requirement in the form  of an  EU Directive, to estabhsh an independent safety agency. 
However, within  the DPE the role of  the RIO includes the provision of technical 
advice on both light and  heavy  rail issues and the retention of this facllity would result 
in  an undesirable divis~on or duplication of human resources. 

SOCIAL CHANGE 

Public exuectations 

As elsewhere there has in IRL been a sigmficant growth in public awareness in recent 
years of environmental, health and safety issues and a greater expectation that 
appropriate protective measures  are being implemented. Safety regulators are being 
held increasingly accountable for their stewardship and the demand for transparency 
makes it essential that through  the associated structures and regimes they are able to 
demonstrate adequate standards are being achieved. As yet railway users in IRL do 
not have a collective voice  but  it  seems inevitable that this will happen in the short 
rather  than long term and  will  place additional pressures on both  the railway operator 
and the regulator. 

Freedom of Information 

Freedom of information (FOI) legislation came into force in IRL. m April 1998 W I  
which, with limited exceptions, places all documentation held on government files in 
the public domain. Though  guidance is given as to what information may be withheld 
the final decision lies with an independent commissioner who must decide whether 
the document in question falls within a specified category or the  balance  of favour lies 
in disclosure. In this regard IE, to whom the FOI act does not apply, consider that 
their  internal inquiry reports  contain sensitive information the disclosure ofwhich 
might compromise the effectiveness of  the whole inguiry process by taking it into a 
quasi judicial mode. Accordingly,  in the absence of  the N O  being  able to give any 
guarantee of theu not  being  disclosed the forwarding of these  reports to him under 
established  custom  and practlce has now ceased and  an alternatlve investigative 
procedure  will have to be sought. 

Criminal nenlieence 

There is a growing eagerness  on  the  part of law enforcement agencies in some 
jurisdictions to pursue prosecutions for criminal negligence arising from railway 
accidents. In such situation the process of public inquiry by  the safety regulator 
effectively becomes sub-judicy undermining the fimdamental philosophy of 
establishing the facts, identifying the causes and recommending actions to prevent 
recurrence as expeditiously as possible. While this situation has  not manifest itself 
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thus farm IRL It would be desirable  that  any  new regulatory framework include an 
effective means of dealing  with  the Issue should  it arise in the  future. 

CONCLUSIONS 

An effective regulatory regime  must  meet a number of basic requirements. 

It must provide  Government,  and  through  it the public as a whole, with an 
effective means of ensuring  that adequate levels of safety are  met in the 
construction and  operation of railways. 

There must be an adequate  balance between fundamental methodologies 
adopted and the human and financial resources allocated such that  the primary 
objective can be met. In this  context  it  should be remembered  that  railway 
inspection is Itself a safety  critical  task. 

The adopted regime  should be seen to be impartial, independent  and 
transparent in  which  regard  it  should adequately address the potential conflicts 
of interest which exist between ownershiplservice provision, regulation and 
investigation. 

It should be sufficiently adaptable  and flexible to accommodate technological 
and operational change and, in so far as is necessary, administrative and 
political change. 

These requirements should be met  in  each of the inspectorates major functional areas, 
in IRL's case the approval of new works, monitoring of operational safety and  the 
investigation of accidents 

New  works auurovals 

Currently in  approving  new  works the N O  focuses on safety issues unique to the 
particular development  mcluding  the constructiodcommissioning process and 
assimilation into the overall  railway operating environment. In the context of detailed 
design and specification  the onus is placed on IE to adopt best industry practice and  to 
verify  compliance  with  same. A further development of this approach appears to offer 
the best advantage since by requuing the railway to demonstrate that adequate 
standards of safety  have  been met the N O  effectively exports the major part of the 
associated  workload. In formalising  the process however it's scope of application will 
require  definition free of ambiguity or anomaly. The question of competency to 
certify compliance  will  also  have  to be addressed.  At present thls is left  to the 
particular  'expert' in IE with no formal process of notification to the NO. To be 
effective  such  certification  will  have  to be carried out by an independent party with  no 
vested  interest  in  the  railway and  be accompanied  by an adequate paper trail. 

Guerational  safety 

W ~ t h  regard to assessment of operational competency  and monitoring of safety IRL 
must,  irrespective of how  it  chooses  to  deal  with IE, make provision in respect of 
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accommodating third  party  access  to  the  railway  network. The EU requires that this 
process should be  impartial and  not favour  nationally  based companies and in the 
interests of transparency it is logical  that  the same procedure be apphcable to  all 
operators. While IE has adopted  tools  such as the  International Safety Rating System 
and in specific instances  commissioned  various  independent risk analyses the  1998 
safety review highlighted the  absence of a comprehensive documented approach  to 
safety management. An associated  programme has now  been initiated and work is 
well advanced  on the formulation  of  company standards and procedures. This work 
forms the foundation for a  'safety  case'  which  would  require operators to go through a 
rigorous process of the identificatlon,  quantification  and mitigation of risk in a 
structured  and auditable manner. IRL has no  contemporary experience of tramways 
and in  the context therefore of  the  current Dublin LRT project a safety case which can 
be developed in parallel with  the  approvals process appears  to be an appropriate 
method of demonstrating operator  constancy.  From  pragmatic viewpoint this is 
advantageous since again it  exports  the responsibility to demonstrate safety, and  with 
is the allied workload, to  the  operator allowing the FUO more time for proactive 
inspection.  In establishing a legislative  framework  for  the preparation and acceptance 
of safety cases the  experience  of other countries where they are currently in operation 
can be taken into account. 

Accident  investigation 

The recommendation of the  independent  review of railway safety that an additional 
two NO'S be recruited has been  accepted  and their appointment is expected in 
Septemebr/October. In addition to addressing the under-resourcing issue this will also 
resolve the  difficulty of lack of cover during periods of absence but the question of 
independence  and conflict of interest  remains. The consultants preferred, though  for 
pragmatic  reasons not recommended,  option  appears  to provide the best solution that 
is the  establishment of a  cross-modal transport safety body. Successful models have 
existed in  North  America  for many years and more recently other countries taking this 
direction. For smaller countries like IRL particularly there are potential synergies in 
grouping small independent investigation bodies as currently exist in the aviation and 
marine sectors, the former in  the DPE and latter in the Department of the Marine and 
Natural Resources. 

In general  terms  a move to a requlrement for the developer/operator to demonstrate 
compliance/competence  in  terms  of international standards and industry best practice 
appears the sensible choice as it affords the best use of scarce resources, offers the 
flexibility to accommodate  industry and regulatory change and follows the philosophy 
already adopted in other sectors both at home and abroad. It also has  the significant 
advantage  of  requiring the railway to establish a rigorous and auditable process of risk 
assessment and mitigation. While  however an associated inspectorate might  have the 
technical  capacity  to investigate railway accidents the probability is that in the 
interests of  independence  and  transparency this will have to be a separate function 
best provided  for in a single cross-modal body. 
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APPENDIX 3 

Railway  System in Irish Republic. 

Gauge 

Route 

Operations 

Track Standard 

Signallingkontrol 

Level crossings 

Bridges 

Rolling stock 

Speed 

Axle load 

Passengers 

1600mm (5’3’3 adopted  in  1843 

1900 km (1,/00mr/es) of  which 415km (250 mdes) are double 
track, primarily the CorkDublinlBelfast conidor. 

Inter city on eight pnmary routes centred  on Dublin, suburban 
serving the  greater  Dublin commuter belt  and  to  a minor extent 
other provincial  cities,  urban  rapid  transit (DART) along the 
Dublin coastal  margin. 

54kg/m UIC CWR, currently 50% of the system with target of 
90%  in 2003 including all passenger  lines. 

50% lower  quadrant  semaphore/conventional block 
7% colour light with local control 
4% colour lighVCTC (Dublin based) 
39% colour  light/CTC/CAWS 
4% colour light/CTC/ATP (DART) 

(Above %‘s track based  Currently 90 % afpassenger  frafic  falls wifhrn the 
last two cafegones and fhrs wrll rzse to 97% by 2003). 

2100 in  total  with  290  on public roads, 40 of which are fully 
automated. 

1080 over the  rallway, the majority dating from the late 19c. 
1670 under  the  railway,  again the majority dating from  the  late 
19c.  and of the  400  which  span roads 75% are height restricted. 

113 locomotives 
300 passenger  carriages, predominantly buckeye coupled 
40 (2  x car) EMU’S 
30 (2 x car) DMU’s 
2500 freight  wagons 

160 kmkr (100 mph) Dublidcork ) subject to 
145- (90 mpk) DublinlBelfast ) local 
1 1 0 M  (70 mph) generally elsewhere ) restrictions 

18 tonnes with some route restrictions 

32m passenger Journeys ) 
80,000 daily DART journeys ) 1998 
5m tonnes 1 
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ABREVIATIONS and ACRONYMS 

ATP Automatic Train  Protection 
EHSRN Eurouean High  Speed  Rail  Network 
EMU 
EU 
CAWS 
CTC 
CIE 
CWR 
DART 
DPE 

DMU 
ETSC 

GSR 
HSA 
IE 
IRL 
LRT 
N O  
TSI 
UIC 

E1ec;ric MulzpleUnit 
European Union 
Continuous Automatic  Warning System 
Central(ised) Traffic  Control 
C6ras Iompair Eireann (Sate owned frunsport holding company) 
Continuous Welded  Rail 
Dublin  Area Rapid  Transit 
Department of Public Enterprise (Government department w ~ t h  responsibhfyfor 
railways) 
Diesel Multiple Unit 
European Transport  Safety  Council (Independent transport  safely lobby group 
funded m part  by Dwectorate  Genera/ VII of the EUandpart  by Industry) 
Great Southern Railway  Company 
Health and Safety  Authority 
I m 6 d  Eireann (State owned radwuy company, subsxfiary ofClE ) 
Ireland 
Light Rail Transit 
Railway Inspecting  Officer 
Technical Standard  for  Interoperability 
Union International  des  Chemins de fer (Internatlona/ Unton ofRai/ways) 
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CANADA’S  ROLE IN REGULATING  RAILWAY SAFETY: 
A  FIELD  PERSPECTIVE 

Good morning. I am delighted to  be here  today  to  describe the Canadian  Government’s 
role in regulating railway  safety  from  the  perspective of managing a field office, As the 
Director  of Transport Canada’s  Ontario  field  office for over a decade, I have seen many 
changes that have moved us to a more  modem  and  to a more effective regulatory body. 
Over  these years, our  goal  has  remained  the  same; the protection of life, health, and the 
environment.  What  has  evolved is how  we accomplish this goal. Today Transport 
Canada provides the  leadership and sets  the  framework  whereby the railways and other 
stakeholders are responsible for achieving a desirable level of safety. Then we play a kind 
of safety watch-dog role. This role  is the  first topic I will address today. Secondly, I will 
highlight some key  safety  issues in Ontario.  Next, I will highlight the importance of the 
new  Safety Management System provision  in the Railway Safety Act. And I will close 
with some personal observations on railway  safety  from a field perspective. 

The  Ontario Region of Transport Canada  represents one of five field offices throughout 
Canada  that  administers three distinct pieces  of legislation and associated regulations or 
rules: the Railway Safety Act, the Transportation OfDangerous Goods Act, and Part I 1  
ofthe Canada Labour Code. These safety  requirements are developed principally at our 
headquarters  in  Ottawa.  Then we in  the  field offices ensure industry conformance. 

The Railway Safety Act has just been recently  amended to encourage fiuther railway 
responsibility  and  accountability for managing  safety. These amendments augment the 
regulatory philosophy adopted in 1989 whereby prescriptive and detailed regulations 
including  pre-approvals  for  construction  of  railway lines were replaced by  more flexible 
regulations  and rules which  placed the onus on the railways to manage safety. 

Our jurisdiction under  the Railway Safety Act covers all federally regulated railways. In 
general, a federal railway is one that crosses international (i.e. USA) or provincial 
boundaries. In Ontario,  federal railways include  not only the long established railways 
like  the  Canadian  Natlonal Railway (CN Rail), the Canadian Pacific Railway (CP Rail), 
and  VIA  Rail the passenger canier, but  also  newer ones like RaiLink, the third  largest 
freight camer  now in  Canada which operates  over 350 miles of track  in Ontario, and the 
Ottawa  Central  Railway  which is an 83 mile  freight connector in the City of Ottawa. 

Also the Province of  Ontario  has  officially  delegated  to us its safety jurisdiction over 
provincial  railways.  Provincial railways are generally defined as railways which operate 
solely  within one province’s  boundaries.  Under the Ontario Shortlzne Railways Act of 
1995, Ontario  provincial  railways are subject  to the same safety requirements and 
regulatory scrutiny as those  in  the federal domain. These provincial railways are a 
diverse  lot  including  small museum train operators with diesel or steam locomotives 
running  excursions  for 4-15 miles, and freight haulers ranging from the 25 mile Ontario 
L’Orignal  Railway  which runs one train daily to the Huron Central Railway which runs 
eight  trains daily over 215 miles of track. As a matter of interest, private industrial 
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railways like those of  Inco  and  Algoma  Steel,  and  recreational railways such as the one 
operated by the Toronto zoo are  self-regulatory. 

The second Act  we administer is  the Transportation ofDangerous Goods Act. Its scope 
is much broader than  that of the Razlway Safety Act. It applies to all railways whether 
federal, provincial or private and,  indeed,  to  all modes of transport as well as to shippers 
and others who offer or handle dangerous goods. Many other regulators are involved in 
its administration in addition to ourselves - the Province for highway carriers, Resources 
Canada for the transportation of  explosives,  and the Atomic Energy Control Board for 
the transportation of radioactive materials, to name but a few. Proper transportation of 
dangerous goods encompasses appropriate classification of dangerous goods into one of 
nine classes and corresponding subdivisions, placing the dangerous goods in an approved 
means of containment with relevant  safety marks, making sure the dangerous goods are 
being  transported with the proper shipping document, and having appropriate measures in 
place to respond to accidental releases. 

Administration of Part 11 of the Canada Labour Code for occupational health and safety 
of train crews is our third mandate. The Canada Labour Code ensures three basic rights 
of employees: namely the right to  know  about hazards in the workplace and how to deal 
with them; the right to participate in the mitigation of those hazards; and the right to 
refhe dangerous work. 

So how do we in Ontario Transport Canada help the 25 railways now under our purview 
meet their obligations under these three Acts?  Our overall strategy comprises a balancing 
of activities amongst enhancing the  railways’  and other stakeholders’ knowledge of the 
safety  requirements, conducting a comprehensive  program of regulatory surveillance, and 
taking  action  in the event of non-compliance.  From my perspective, the keys to our 
success are effective safety intervention commensurate with risks, partnerships, a skilled 
internal workforce,  and public confidence in the safety and security of the rail system. 
Our objective is  to ensure enduring safe railway practices. 

Increasing railway awareness of  regulatory requirements is  our first very important 
activity in  Ontario. This is all the more important because we  do  not  approve a railway’s 
safety  compliance through licensing or certification. Through education and promotion 
our 30 or so technical officers provide  advice  and education on  the  specific details of our 
regulatory  requirements, our comphance programs, and particular safety issues. There 
are many forums.  For example, we  hold  formal  high level meetings with senior railway 
officials to exchange information, discuss safety issues and solutions, and, more 
generally,  to  further positive working relationships. I will mention here as well Ontario’s 
contribution to a major national initiative,  known as “Direction 2006”, to reduce by 50% 
grade crossing and trespassing accidents. Crossings and trespassing continue to represent 
perhaps the  most  complex  and  problematic areas for public safety because solutions 
involve educating many players and working with many safety variables. For information 
on dangerous goods,  we have a “hot line” set up in our office to provide timely telephone 
advice and we participate in many  shipper association meetings. Similarly, for the 
Canada Labour Code we attend many  railway committee meetings to explain 
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responsibilities relating to  the  committees themselves and procedures for refusals to 
work. These activities are  complemented by the day-to-day assistance we provide through 
our  field work and  through  responses  to inquiries - activities which have become even 
more important (and, I might  add,  more  challenging) with the many new entrants to the 
industry, new railway technologies,  and  new operating practices. 

In conjunction with providing  advice  and  education,  we monitor and enforce safety. 
From our field offices we review  railway  performance  to ensure adherence to regulatory 
requirements and  maintenance of adequate safety levels, and we intervene when we find 
that safety is  being compromised.  We  carry out random checks and more concentrated 
inspections, based on  information  and  findings  from the Transportation Safety Board, 
railway incident and accident  reports,  union or public complaints, and  on our own 
experience. In  the majority  of  cases,  we  work in partnership with the railways to identify 
and resolve problem areas.  Rarely  do  we have to resort to more forceful enforcement 
action like formal warnings,  cease  and  desist orders, or prosecution. Without the 
potential use of  these sanctions,  however, we would probably not be as effective or as 
quick in receiving voluntary corrective action  from the railways. 

Lastly,  we assist at accident sites, whether  we are there to limit the ill effects of an 
accidental release of dangerous  goods, to assist in emergency response, to investigate a 
serious mishap to a crew  member, or more generally, to provide guidance at high profile 
and serious occurrences. We ensure timely response through a 24 hour standby number. 
Anytime there is  an accident, all of us at  Transport Canada are concerned. We find out 
what happened, principally through investigations conducted by the Transportation 
Safety Board and by the  railways  themselves.  We then work closely with the railways to 
make sure any necessary changes are made. 

I mentioned earlier that  we in Transport  Canada play a kind of safety watch-dog role. I 
will  now  spend a few minutes highlighting some of the more prevalent safety issues we 
are seeing in Ontario. 

Flrst, railway operations. The  top  recurring infractions to the Canadian Railway 
Operating Rules (CROR) to date are: CROR 112 (securing equipment); 104.5 (restoring 
and locking of derails); 83 (issuing  and posting of operating bulletins); and 103 (c) 
(blocking  of public crossings). More generally, we are keeping our eye on safety issues 
concerning hours of service, remote control locomotives, main track movements without 
end of  train two-way telemetry  devices,  reduction in  the number and changes to the  type 
of  crew members, protection of foremen  on or about track, radio communication between 
rail  traffic controllers and crews,  and training and supervision of crews, including 
American crews coming into  Canada. 

With respect to rolling stock, the most  common safety defects relate to wheels, brake 
rigging, draft systems, car bodies including door securement and, for freight, open-top 
loading,  and roller bearings.  We are also involved with issues concerning passenger train 
emergency procedures, compliance to the new Locomotive Safety Rules, mechanical 
fitness of american freight  trains  entering Ontario, and new equipment technologies found 
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on the Flexliner, Iron Highway, Road  Raller  and  ECO  Rail trains, as well as older 
technologies being  used by some of  the  provmcial  museum train operators. 

And in terms  of  dangerous goods, we  have  been seeing recurring safety issues related  to 
stub sills, overweights in certain tank  cars,  dangerous goods documentation, employee 
training, and  emergency response. 

When we look  at the railway infrastructure,  there are a number of areas of concern. Not 
surprisingly, perhaps, they relate to  deterioration  of crossing surfaces, obstruction of  sight 
lines at crossings for vehicles, inadequate drainage of ditches and culverts, poor condition 
ofties, and  defects in turnouts. 

A common thread arising from all of these safety issues is the question of the adequacy of 
the railways’ own management systems  to properly assess and effectively control risks to 
the health and safety of staff and  the  general  public. This theme is hndamental to the 
recent amendments to the Railway Safety  Act and is my third topic of discussion. 

The Railway Safety Act defines a Safety  Management System to be: 

“a  formal  framework for  integrating safety into day-to-day  railway 
operations that includes safety goals and performance  targets, rzsk 
assessments, responsibilities and authorities, rules andprocedures, and 
monztoring  and  evaluatzon processes”. 

The purpose behind regulating the  adoption of a Safety Management System by each 
railway is to  ensure that safety risks  are  identified  and then receive attention and 
resources though contingency plans  to  mltigate their probability and consequences. In 
addition, a Safety Management System  will enable each railway to demonstrate, in a 
concrete and visible manner, its commitment to the safety of employees and the public. 

The intent is  to  borrow  from the successes of many other organizations who  have used 
the safety management system concept  as a tool to better realize their objectives. A 
number of  the railways in Canada are well  ahead  in incorporating safety management 
systems like  CN  Rails’s  14 point plan  and CP Rail’s Safety Actlon Plan. These 
experiences will be central to the dialogue  and consultation on the development of a 
Safety Management System Regulation. This Regulation will complement existing 
regulatory  requirements rather than  replace them. 

Once in place,  field offices will be responsible for ensuring compliance to the Safety 
Management  System Regulation. Inspectors will seek the answers to three distinct 
questions: Is  there a system in place and does it meet the requirements? Is the system 
being followed  in practice? And finally, is  the system effective in ensuring the safety of 
railway operations? The  focus will be first on evaluating whether railways have 
implemented  risk control strategies that eliminate unacceptable risks  or  mitigate to an 
acceptable level those risks that cannot  be eliminated entirely, and secondly whether they 
have adequate systems to react and to learn  from failures, incidents, and accidents. In 
order to make  these evaluations, inspectors will be trained in auditing type techniques for 
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it is  expected that they  will be engaged in cyclical  audits of railway safety management 
systems. 

I would like to conclude with a number of  observations  from my perspective as Regional 
Director for Ontario. First, Canada’s  railway  system is among the safest in  the world and 
current safety trends are  encouraging.  However,  there is room for improvement. I 
believe that safety performance will continue  to  be closely scrutinized, particularly as 
more companies come  on the scene.  Recent  experience has shown that some newer 
railways can have less  safety knowledge and  experience,  and fewer safety systems in 
place; smaller railways  can have Class 1 derailments, collisions and dangerous goods 
spills. We in Transport Canada have to  accommodate the special needs of smaller 
railways through increased attention and  education.  On the other side  of the coin, we 
need  to provide the consistent  top safety performers with greater freedom and flexibility. 

Secondly,  we all need  to continue our efforts  to  reduce crossing and trespassing 
accidents, the major causes of fatalities and injuries. Public interface with rail operations 
is  an area where the railways have less than  total  control but where the dangers are of 
great consequence. Because crossing improvements,  fencing, and alternative access 
routes are big ticket expenditures, there remain disagreements amongst the  many players 
about who should pay.  To  help out, we  need a clearer delineation of the multi- 
jurisdictional safety responsibilities in  these critical areas, a clarification that we should 
see shortly with the changes to the Railway Safefy Act and the enactment of new Crossing 
and Trespassing Regulations. This  in turn,  should provide useful guidance to the 
Canadian Transportation Agency  when  it deals with disputes on cost allocations. 

There are other public interface issues that need our attention as well. These days, the 
public  is  much more vocal  about the number  and  speed  of trains, dangerous goods trains, 
noise  from whistling or shunting, locomotive emissions, and crossmg blockages. Since 
public support and  confidence  remain  Important ingredients for  our success, we need to 
recognize  and  respond  effectively  to  issues relevant to the community. In some cases this 
translates  Into a more  hands-on, direct safety role for us; at other times the resolution of 
public concerns puts us into a mediating type of role to encourage compromise amongst 
differing viewpoints. 

I reflect as well  that  the  railways  need  to become even more self-reliant, and indeed, 
proactive,  in correcting enduring safety problems. There are still instances today when the 
railways hesitate to take  action or only  do so after Transport Canada’s push or 
intervention. On the other  hand,  we in Transport Canada sometimes concentrate too 
much  on minor safety problems rather than  on  high risk areas. I am optimistic that the 
adoption of formal Safety Management Systems will help us both. It will allow the 
railways to demonstrate their full responsibility and accountability for  safe railway 
operations. And in turn, it will allow Transport Canada to move to a more risk based and 
audit  approach to monitoring safety. 

With  respect to industry-regulator relationships, I am pleased with the progress that has 
been made over the past  number of years as a result of  the collective will  of many people. 
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Today  we  typically  work  in an inclusive,  collaborative and results-oriented  way to 
address  safety  issues.  This  is in contrast to the old style  of  command  and  control. 
Unfortunately,  there  are  still  occasions when we  face  off  in  a  confrontational  manner  or 
when  our  mutual  communication  does not keep  abreast  with  the  quick-paced  changes  in 
our  environments.  We  need to keep working on building  constructive  relationships, 
which  in  turn  bring  mutual  respect and trust.  For,  I am convinced  that  at  the  end  of  the 
day,  it will  be  our  positive  working  relationships and open  communication  that  will  carry 
us forward  to  find  solutions  to  long-standing  problems  and  new  challenges. 

To continue  these  effective  relationships,  we as a  regulatory  body  will  have  to  remain 
relevant  and  progressive  in  this  very  dynamic  environment.  It  has,  indeed,  been  a  sizable 
task to  keep  the  inspectors  abreast  of  these  fast  paced  changes  and  to  provide  an 
environment  conducive  to  training  and  development.  However  this  effort  is  crucial 
because  it  is  our  inspectors  that  provide  the  value  added  to  our  programs.  It  is  also 
crucial  because  inspector  credibility  with  the  Industry  goes  along  way  in  encouraging 
voluntary  compliance. 

In addition,  the  fast  paced  changes  have  placed  greater  emphasis  on  our  need  to  be 
responsive,  proactive,  and  adaptable.  Although  we  strive  for  one  safety  regime  for  all, 
our  field  activities  have  to be tailored  to  meet  specific  railway  needs  within  the  context of 
consistent  national  programs.  For  example,  we  find  that  some  railways  respond  better  to 
education  or  incentives,  whilst others  need firmer  intervention.  The  challenge,  however, 
as we  customize  our  delivery is  to  maintain  fairness,  consistency,  impartiality,  and 
predictability. 

Relationships need to  evolve as  well  with  our colleagues  in  other  agencies  of 
Government.  For  example, our tri-partite  working  arrangement  with  the  Canadian 
Transportation  Agency  and  the  Transportation  Safety Board needs  re-adjustment to 
reflect  the  changing  roles  and  styles in all three  of  our  organizations.  Internationally  we 
need to  continue  our  connections  with our american  counterparts  in  the  Federal  Railway 
Administration (FRA) to  learn &om  each other  and  to  harmonize  safety  requirements  as 
much as possible.  In  the  Ontario  Region  we  are  enthusiastic  about our  joint  cooperative 
ventures  with  the  FRA  and,  closer  to  home,  with  the  aviation  and  marine  organizations  in 
Transport  Canada. 

There  are  many  other  challenges  on  the horizon as  well. I am confident  that  together  with 
the  railways and stakeholders, we in Transport  Canada  will  address  them,  learn  from 
them, and succeed. 
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1. INTRODUCTION 

Government regulation of railway safety around the world takes many different forms and 
Government intervention ranges from total "command and control" involvement to a "stand 
back" approach. 

The  former approach includes the prescrlption of standards, compliance inspections, spot 
checks, imposition of sanctions and policing of remedial action and allows  the Government 
regulator  a share of the accountabilities for safety. It is recognised this is  the approach 
adopted in the USA and Canada. 

The latter approach leaves the organisation that creates the risk carrying the responsibility, 
based on self-management within the defined parameters of reasonable railway operating 
practice. The regulator is expected to monitor safety performance in order to be  able to give 
the necessary safety assurances to the Government and people it represents. 

the size ofthe problem it is attemptingto mitigate. I t  is recognised that no two railway 
The New Zealand  "stand back" approach has  a regulatory involvement commensurate with 

operators or owners are alike and that the safety record and accident potential of each will 
determine what  level of regulatory intervention is appropriate under specific circumstances 

Using rlsk tolerability, "willingness to pay" and "willingness to accept" value of statistical life 
crltena, the cost  and benefits of risk mitigatlon can be assessed as being reasonable or 
otherwise. 

The performance of railway operators and effectiveness of the regulatory regime needs to be 
addressed against set key performance criteria. This may take the form of an assessment of 
actual measured levels of risk  against pre-defined generally tolerable or acceptable levels or 
comparison w~th  some form of "best practice" benchmark 

The Land Transport Safety Authority ofNew Zealand (LTSA) has undertaken a project to 
determlne "best practice" in railway safety around the world. 

From initial contacts it has realised that currentlymany rail safety regulators have few 

of the safety parameters measured. A regulator such as the USA Federal Railroad 
measures of their own success other than improving or worsening trends in specific elements 

Administration (FRA), which has a number of "clients", has the opportunity of making 
comparisons between individual railways and States and will be satisfied through controlled 
interventions in the worst performing areas that it is being effective. 

The LTSA's research has shown that in many such administrationsaround  the world, the 
collection of meaningful accident and incident data for the railway industry is not 
commonplace. Where data is collected, it tends to be employed internally with little (if any) 
comparison outside each regulator's own border. Recognised difficulties relate to lack of 



consistency of definitions, inability to justify normalisers and recognition of the wide range of 
industry profiles and circumstances under  which t r am are operated. 

Because  we have only one major railway In New Zealand there is a real need for us to have 

tolerable safety performance of our railway and effectiveness of safety regulation. The 
some basic performance measures available from worldwide sources to allow definition of 

principle purpose of our interest in international benchmarking is to allow us to gauge the 
safety of our industry relative to  "best  practice" standards so far as valid and rehable 
comparisons can be made, to provide a measurable basis of continuous improvement. 

From our close relationships with Australia we recognise there also as a need for  the 
Australian  Industry to recognise some such reliable benchmarks and we beheve that many 
regulatory authorities and railway administrations around the world would welcome such 
comparisons. 

The LTSA has decided that the best commencing point is a high  level compar~son of 
accidents taking account of fatalities to produce a fatal accident rate and serious injuries/ 
minor injuries (where recorded) to produce an "equivalent fatal accident rate". 

This can be compared across various operational activities of a number of railway entities 

Subsequently, secondary level measures  such as numbers of collisions, derailments, level 
crossing accidents, loading irregularities and signals passed at danger  (SPADS)  are analysed. 

As may be expected, some real problems in comparing "apples with apples" have been 
uncovered by the New Zealand exercise and the need for  a common set of definitions for data 
collection  and measurement normalisers is essential. 

This annual International Railway Safety Conference brings together many of the world's 
railway safety professionals who may  be expected to have a common lnterest in being able to 
set benchmarks and compare statistics relevant to the experiences of their own organisatlons. 

Indeed, it is understood that proposals to form a "benchmarking club" were first made to an 
earlier meetmg of thls Conference some seven years ago. 

New  Zealand has established good relationships with a number of railways and regulators 
around the world to enhance the information-sharing circle. It is hoped that its project could 
be further enhanced in future years through the ausplces ofthis Conference, which may 
encourage the evolution of an effective "benchmarking club" 

The approach adopted can be challenged  by learned risk management statisticiansand 
academics, who would see It as being insufficiently complex. This  provides  a simple, easily 
applied approach, which has long-standing acceptance through government safety agencies in 
the United  Kingdom  and provides a meaningful, common sense way of maklng comparisons. 

2. LTSA RISK MANAGEMENT PHILOSOPHY 

The fostering of a safety culture in any railway operation must be  a central core of successful 
business management and the understanding and management of the  risks should be 
fundamental. By being constantly aware and making the necessary changes leading to the 

event is almost certainly reduced. 
implementatlon of incremental safety improvements, the likelihood of a single catastrophic 
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The rallway industry is inherently hazardous and it is necessary through good management to 
ensure that frequent, unsafe occurrences have only mmor consequences and the likehhood of 
a catastrophic event thereby reduced This is the case in most countries where the public has 
high expectations of  the  rlght to remaln  safe and modem safety management principles are 
applied. 

Comparison with "best practice" industry benchmarks is a means by which a measure of 
success can be obtamd 

Absolute safety is unattainable and regulatory intervention cannot be seen to favour 
unreasonable investment to lower the risks of railway operations to such levels that they are 
not economicallyviable. 

In New Zealand, the Government requires safety to be regulated wlthin the bounds of 
"reasonable cost",  which requires that the cost of safety activities be less than the benefits of 
reducing the associated risks. The LTSA has developed an approach to risk management in 
railways built around a philosophy based  on the principle of "ALAFW - As Low as 
Reasonably Practicable. 

This principle requires that all industrial risks be reduced to levels that are within the ALARP 
region - the  area between the upper and lower limits illustrated on Figure 1 below. The risks 
falling within the ALARP boundarles (Tolerability Region) may then be the subject of 
costmenefit calculations to determine a value of undertaking risk mitigation steps. 

Fatalities and serious injuries are costed using value of statistical life criteria (currently $2.5 
million per life in New Zealand) based  on "willingness to pay" and "willingness to accept" 
research. 

This principle is the basis of all Health and Safety legslation in the United Kingdom and is 
used  by HM Railway Inspectorate in considering the railway industry in the UK. 

The LTSA has adopted a two-tier approach to safety analysis - hlgh and secondary - with the 

criteria" approach  to determine key performance indicators. Th~s approach asks the question 
high  level being comparisons of  fatalitm and serious injuries using the "individual risk 

"What is the risk of me as an  individual being killed or injured by a certain activity in any 
year?" 

A lin 1000 risk would, for example, suggest that in an exposed group of 1000 people 
undertaking a certain activity, on average, one person would be killed by that actwity every 
year 

The secondary level records unsafe occurrences and normalises the  data in a number of ways. 
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Intolerable 
reglon 

Risk  cannot  be 
justdled  except In 

ClrCumstanCeS 

Tolerable  only If 
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Impracbccd or d Its 
cost IS grossly 
dlqroponcnate  to 
the  lmprovement ALARP or Tolerablhty 

Reglon (nsk IS 

undertaken  only If a 
benefit IS dear&) 

Tolerable If cost of 

Necessary to 
monmn aaUrance 
mat  nsk remsns at 

(No  need for detalled 
worklng to demonstrate 

;>$%a; thls  level , 8 .!i < ~ .  
ALARP) 

Llghtenlng  stnke 

Negligible risk 

1 In 1,OM) 1 In 10,OOO 

1 In 100,000 1 In 100,000 

1 In 1 In 
1,000,000 1 .000,000 

1 In 
lO.OOO,OOO 10,000,000 

1 In 

Figure I 

Such occurrences are derailments, train collisions, level crossing accidents etc , which are 
"operat~ng occurrences'' that may or may not have involved ~njurles to people, but indicate 
levels of unsafe activity from  which the  success of mitigating action can be measured by 
trends over time. 

Similarly this type of analysis can be extended to lower level data such as 

etc.), where sgnificant to the problems of individual railways and providing they  are reliably 
infrastructure/mechanical failure (broken rails, track buckles, hot boxes, defective brakes 

recorded. 

If, however,  such failures are found and remedled during the normal course of maintenance 
and do not cause a more serious incident they  are unlikely to be conscientiously reported. It 
is recognlsed this will vary between admlnistrations and the significance of such data will 

New Zealand, however, because of the dubious nature of this data, the LTSA considers the 
depend on the ability of individual railways to recognise and record such occurrences. In 

value for safety regulation to be minimal and It is therefore discounted in the LTSA's current 
conslderations. 
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For data comparison using the “individual risk” approach numerical values are placed on the 
“intolerable” and “acceptable” levels of rlsk from the view-point of both the individual 
persons and society as a whole.  Between these levels (the ALAW area)  the business must 
make every effort  to reduce  risk in so far as is reasonable, taking economic considerations 
into account. 

risk of death. Risks are then  expressed in terms of “equivalent fatalities” which are calculated 
It is common practice when calculating rlsk levels to include the risk of injuries as well as the 

as follows: 

Equivalent Fatal Accidents = (Fatalities + Serious Injuries/lO + Minor Injuries/200) 

Other than for  staff injuries, some of which are reported to Health and Safety authoritles, the 
reporting of minor injuries by passengers or members of the pubhc is not common and data 

therefore been considered for thls study. 
held (if any) would be of dubious  value. Only fatalities and serious (lost time) injuries have 

In its capacity as the New  Zealand Government regulator of railway safety the LTSA has 
responsibility for administering the requirements of railway safety legislation. Under the 
legislation, rail service operators are required to notify accidents, incidents and some lesser 
safety related events that occur in the rail service under their management. 

As well as fatalities and  lost time injuries, trends in a number of other parameters relating to 
railway safety can  be determined from the key occurrence data provided by  the operators. 
This information, appropriately normalised, is used as a secondary level of data, which 
providing “apples with apples” comparisons are made, can be used to determine a picture of 
the safety health of a railway in specific key areas in comparison with acceptable levels of 
incidence in other railways. 

the monitoring of conditions and sltuatlons where deterlorating trends Increase the operational 
The regulator’s overall concerns must be to safeguard against unsafe operating practices by 

risks to approach unacceptable levels, taking “reasonable cost” criteria into account. The 
objective must be  to strive for continuous improvement in railway safety, at the  same  tlme 
recognising unreasonable cost implications. 

This paper primarily relates to the use of historic data to establish a position in the assessment 
of the safety of indivldual railways relative to benchmarks, in comparison with other railways 
and against tolerance limits,  (analogy -picking up thepieces at the bottom of the ch@. The 

presenting different hazards (p‘ovidmg a fence at Ihe top of  the to ensure changes in the 
same method of assessment should be used to assess  the risks of new and amended processes, 

rlsk profile continue to be tolerable. 

3. SCOPE OF THE LTSA STUDY 

Early in 1999 the LTSA  inltlated a study into a  sample of international railway safety 
statistics so that comparisons could be made to available New Zealand information. The type 
of information gathered and the relative performance measured by the statistics  has been 
analysed, allowing certain conclusions to be reached about current New Zealand performance. 

A search of Internet sites was first initiated as it was thought that railway safety statistics 
might be well represented on this medium. However, it was disappointing to find, after  a 
comprehensive search, that only USA, Canada and Great Britain appear to be represented this 
way, in any detail. 
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The information from the USA is that provided by the Federal Railroad Admin~strat~on (FRA) 
on their web-site. It IS very comprehensive and it was found to cover at least the last 4 years. 

The information from Canada is that provided by the Transportation Safety Board (TSB) on 

to cover at least the  last  ten  years. 
Its web-slte. It is comprehensive (though less so than the FRA information) and It was found 

The Information from Great Britain is that provided  by HM Chief Inspector of Railways of 
the Health & Safety Executive on their web-slte and a summary report bulletin for  the 
1997/98 year was found. 

The Government regulators of many other countries have web sites but not for  the publication 
of railway safety information. 

Information was also sourced through the work of the Railway Safety Committee of Australia 
by which the LTSA maintains direct contact with the Government regulatoryauthorities of all 
States of Australia as well as some staff of railway operators. 

In an endeavour to get a wider set of information, approaches were  made by fax  to selected 
Government agencies in Denmark, France, Germany, Ireland, Japan, Netherlands South 
Africa and Sweden. 

The New Zealand  Railway operator information predominantly relates to that provided by 
Tranz Rail Limited, as the major network operator. Whilst the LTSA receives safety 
occurrence information  from all of the  other  70 New Zealand railway operators (heritage 
railways, tramways and industrial lines), the number of unsafe occurrences are so minimal 
and generally of a one-off nature that they have not been included in any comparison 
statistics. The study  used Tranz Rail data alone for comparison purposes with the overseas 
information received. 

4. LIMITS FOR FATALITIES AND INJURIES 

4.1 Individual  Risk  Criteria  Approach 

The mam objective of any safety system is to  minmise the risk of harm to persons. Fatalities 
and injuries to people are the outcome of failures in the safety system and to that extent 
represent the tip of the iceberg in relation to  a measure ofthe unsafe activities that may be 
actually occurring However, if measured historically over reasonably long time  frames they 
better represent the relative safety risk to individuals exposed to particular activities. 

The individual risk criteria "IinX" approach provides an easy  to understand and easy to 
calculate method  of determining risk and is useful for monitoring performance Indicators, and 
determining risk tolerability levels. It can also prov~de  smple comparlsons relative to the 
safety of other transport modes such as road, air, maritime etc. 

Resulting from  recent  work done by a UK  Risk Management Consultant in Ireland and made 

As Reasonably Practicable" (ALARP) principle have been determined by reference to  a 
available to the LTSA, intolerable and tolerable levels of risk for application of the "As Low 

European Standard (prEN 501261995). This recommends the FAR upper tolerability limit 
for railways be set at I fatality per 100,000 exposed persons per annum. The consultant's 
experience ~n workmg  with a  wide range of rail operators suggested that because of the 
considerably higher frequency of occurrence, the EFAR upper limit be set 2.5 times higher 
than the FAR - le at 1 equivalent fatality per 40,000 exposures. 
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Because Tranz Rail represents a mature, existlng system, we have accepted less onerous 
values  (one  order of magnitude) for the tolerability limits. Doing so avoids a commitment to 
levels of financial investment to achieve the same levels of rlsk tolerability that could be 
expected from a completely new railway asset This approach supports the "safety at 
reasonable cost" requirements for safety regulation which is in line with the New Zealand 
Government policy for transport safety. The UK Health and Safety Executive has set the 
precedent for this approach hy suggesting that it could readily expect an order of magnitude 
lower intolerable rlsk criterion to apply to a new facillty than for one existing. 

The accepted upper limits of tolerahllity for this purpose are therefore 1 fatality per 10,000 

the public. 
per annum (FAR) and 1 equivalent fatality per 4,000 per annum (EFAR) for passengers and 

Again, in line with UK Health & Safety Executive advice and common international practice, 
the criteria for staff risks are set at 1 fatality per 1000 per year and 1 equivalent fatality per 
400. These or similar figures have  been already adopted by several world Railway 
Authorities for risk management purposes. 

In consideration of the ALARP principle it is usual to set the broadly acceptable limits 
approximately two orders of magnitude below the intolerable levels with the criteria being set 
at 1 fatality per 1,000,000 and 1 equivalent fatality per 400,000. 

The lower "broadly acceptable" limits for staff are suggested to be the  same as  for passengers 
and the public. 

The table below summarises the  individual  risk criteria adopted. Refer  also  to Figure 1. 

EXPOSED I I Fatalities per  annum  Equivalent  fatalities  per 
annum I G R O W  

1 Passengers I I in 10,000 I 1 in 1,000,000 I 1 In 4,000 I 1 in400,OOO I 
I Staff I 1 in 1,000 I I in 1,000,000 I 1 in 400 I 1 in400,OOO I 
I Public I 1 In 10,000 I 1 in 1,000,000 I 1 in 4,000 I 1 in400,OOO I 

4.2 StaffLost-Time  Injuries 

The lost-time injury (LTI) rate is a measure used in recording staff injuries. The USA uses a 
rate (hours lost)  per 200,000 hours worked and this has also been adopted as a measure in 
New Zealand. 

The LTI Rate =No of LT Injuries x 200,0001Actual Hours Worked. 

As each staff member works approximately 2,000 hours per annum the resulting figures 
approximate to a percentage of the  work force that is injured per annum. Tranz Rail has 
reported its performance in the order of 6 LTI per 200,000 hours (6%). 
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The figures supphed by the FRA equate to  the USA average being around 3 to 3.5 per 
200,000 hours (3-3.5%) and Tranz Rail have set this rate a key improvement objective. 

The best performance in USA railways ~n recent times has been Norfolk Southern, which has 
turned in figures below 1 LTI  per 200,000 hours. A good  world class benchmark target 
appears therefore to  be to get lost-time injuries down to less than 1% ofthe workforce per 
annum. 

5. SECONDARY LEVEL DATA 

Although many agencies around the world record  such data, (derailments, collisions, level 
crossing collisions etc) the definitions of the information collected becomes increasingly 
critical and accuracy of reportinddata collection dubious. It therefore becomes difficult to 
make meaningful comparisons. The LTSA believes useful data comparisons could be 
available at  this level in the future, providing work is done on standardisation of definitions 
and normalisers. 

The detailed data available from  USA, Canada and Great Britain includes secondary level 
performance indicator information such as running train derailments, train collisions, level 
crossing collisions, etc. 

make comparisons It IS evident there are problems in gettmg consistency of definitions and 
Some data was also avallahle from Australia, Sweden  and South Africa, but in attempting  to 

normalising factors. 

For example, Tranz Rail reports the derailment of all “running trains”  (a train which has been 

account of the cost of damage. If there is no associated personal injury, FRA reporting takes 
signalled to depart and which has not  yet berthed on arrival). There is no requirement to take 

account of a monetary value of damage before a derailment is required to he reported 
(currently>US$6,600 - sayNZ$15,000). 

In New Zealand, derailment of running freight trains IS very common (average of 67 per year 
over a 3 year period 1996-98 for  a small number of relatively short Journey and low speed 
trains). There may  have  been an element of “good luck” because despite the frequency, they 
have generally been  of  low consequence on the safety of people. Over many years  very few 
have resulted in fatahties or serious injuries. A signlficant proportion of those currently 
included would not  be  counted  If a  damage value as used  in the USA were considered. 
Compared on this basis a significant improvement to the Tranz Rail derailment statistics 
would be recorded. 

6. LOW LEVEL OCCURRENCE STATISTICS 

Low level occurrence data such as that associated with infrastructurehnechanical failures 
(defective rails, track  buckles, defective rolling stock etc.) is not usually reported to  the LTSA 
if found by testing or during the normal course of maintenance and has not caused a more 
serious incident. Records are kept of such defects as reported but these are generally 
insignificant in relation to the ability to infer significant adverse trending. 

Given the need to ensure that the high level and secondary level occurrences  are reported on  a 
consistent basis by agencies sharing benchmarks, which will require  a coordination process of 

current study. 
some difficulty, it is  not considered worthwhile to pursue comparison of low level data  for the 
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Whilst it  is accepted that low  level occurrences are a measure of underlying safety issues, 
high level data incorporating the actual fatalities and injuries and the consideration of 
secondary  tier data appear to be a basis for more  meaningful overall comparisons at this stage. 

7. REOUIREMENTS FOR BENCHMARKING 

7.1 International Comparisons 

From the research done for this project, it appears that although many individual railways and 
regulatory agencies collect data on safety statlstics relating to  their immediate area of interest 
there is little interchange internationally and benchmarking against "best practice" is currently 
extremely difficult. 

For example, the FRA collects and publishes data regarding many individual railways and is 
able  to produce league tables on the situation across the USA. The UK Railway Inspectorate 
analyses incidents and dangerous occurrences between different railway companies and by 
different regional zones. 

It is evident that direct comparisons between different types of railway (eg. high speed freight 
v. light rapid transit) would give misleading results if the limitations on the comparisons are 
not consciously recognised and the definitions of apparently similar indicators used  by 
different agencies could likewise mislead. 

However, for these and other similar reasons the widespread ability to make meaningkl 
comparisons has, in the past, been frustrated. Many good intentions have ended in failure. 

At  the 1998 International Railway Safety Conference in Sydney, Australia, senior 
representatives of the railways, unions and Governments of eleven countries were present 
with an obv~ous common ~nterest. 

The presence of internatlonal delegates each year at this  conference provides an  ideal 
opportunity to gam common advantage by breaking down the barriers of the use of  d~ssimilar 
~ndicators, getting agreement on a series of common indicators or at least beginning to 
recognise the significance of the differences. Thls is seen as the nucleus of forming an 

the annual agenda ofthe conference. 
international "benchmarkmg club" and to provide a common focus for an important aspect of 

For lnternational benchmarking purposes there is a need to recognise common definitions of 
safety occurrence data and a common set of  normalisers. These need not be at the expense of 
ind~vidual agencies' normally accepted data presentation but in addition to it. 

A central repository of this data would analyse and present the  statistics to participating 

the data in the most appropr~ate way for I ~ S  own requ~rements. 
agencies at (say) six-monthly ~ntervals. It would  be up to each ~ndividual agency to interpret 

7.2 Definitions of Occurrences for Comparison Purposes 

7.2.1 General 

Committee of Australia chaired by the Federal Government, on which ali of the Australian 
In Australasia, coordination of railway safety is carried out through the Railway Safety 

State regulators, a number of railways and the LTSA ofNew Zealand are represented. 
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Through  application of AS4292  (the  Australian  Railway Safety Management Standard), 
which  suggests  a uniform basis  for  recording  statistics in the main categories of accident  and 
incident reporting, agreement on these has  been agreed in pnnciple,  although  the  categories 
and  definitions of the information to be recorded  have not been finalised. 

In additlon to comparison wlth Australia, the LTSA has  a  desire to be  able to make 
comparison  with  International “Best Practice”  safety indicators and, if possible,  establish  a 
benchmarking  club  for  worldwide  exchange of safety  data 

Outside of Australasia  there appears to be  little  agreement on the  format  of statistics 
presented. To  allow comparison  mternationally  there  is  a need to understand the  definitions  of 
data  collected by  the various  participating  agencies  world-wide and for  the central  repository 
of  the data  to  review  the  relevance of  the  data available  and call for I t  to be  reordered as 
appropriate  and necessary. 

7.2.2. For Analysis of Individual  Risk  Criteria 

The following  are offered as suggestions for the  collection of information to calculate the 
individual risk indicators for passengers, public  and stam 

A  fatality  includes injury-related death within 30 days  of  the  occurrence and  serious  injury 
recorded  as  requiring  admission  to hospital. 

Number  of fatalities and serious injuries occurring  to: 

Passengers.  A person on  a  train,  whilst  boarding or alighting and including 
passengers walking or standing  on  platforms  and  walkways,  within the  confines  of 
the station platform area.  Does  not  include death, injury  from  illness or drug/alcohol 
related effects whilst a passenger. 

Staff. Record by broad occupational  groups. 

Public  at level  crossings  Separate  recording of pedestrian and  vehicle  occurrences. 

Trespassers. Persons killed or injured  whilst  illegally  on  railroad  property  including 
apparent suicides 

Other public. All others  excluding  trespassers  and  suicides 

An overall industry indicator is of course  represented by the  total  ofthe  above categories. 

These may be for individual years or totalled  and/or  averaged  over  a  number of years  for 
which data IS available. A meanlngful  measure  for an individual organisation  can be a 
comparison of the latest statlstics against the  average  over a  number of years. 

“One-off’ major events  can appear to  skew  the  statistics  over  time but  these  must be 

to understand the  data and to  ensure  desired  comparisons are not  invalidated. As such data 
recognised and appropriate  allowances  made to include/exclude  such  data in order to be  able 

becomes older, its  relevance to present circumstances  becomes  increasingly less. 

Lost  Time  Injuries. Number of working  hours or shifts  lost  before return to work 
for all categories of on  the job injury to staff. 



7.2.3. For Collection of Secondary Occurrence  Data 

Count the number of occurrences. Normalise as below. 

Collisions: In this category compar~sons are made for running train related collisions 
including collisions between runnlng trains and any other train, load  on a train or 
open door etc. At a lower  level statistics for all colhsions occurring in yards 
excluding those occurrlng during the normal course of shunting may be collected. 

Running  Train Derailments: Derailment of a train which has been signalled to 
depart and which has not  yet berthed on arrival, causing death or serious injury or 
damage exceeding (say) US$lO,OOO (not taking account of recovery costs). Separate 
passenger, freight and "other" operations. 

Level Crossing Collisions: Colhsion between a train and a road vehicle. Collision 
with a person at a road or pedestrian only level crossing. 

Signals  passed at danger (SPADS): All instances of over-running of a signal at 
danger except for minor misjudgments. 

Loading  irregularities: Significant load shift and load falls from wagon 

7.2.4. Normalisem 

It is the intelligent use of normalisers that can most readily allow comparison of key 
indicators across different international agencies. 

The overall quantum of safety statistics may be presented in several different ways in order  to 
reduce the "gaps" between various types of railway operation and to allow consideration of 
different perspectives for comparisons By presenting a range of normalisers, and using those 
most  relevant to the comparlson required, the results can be more easily ratlonalised for 
specific circumstances. 

This would allow confirmation of the  domestic performance through a  specific set of 
ind~cators against others, in ways that  can be rationally explained by an organisation without 
disclosure of absolute differences. Similarly the bland analysis leading to "overall" 
performance may hlde problems in those groups subjected to higher exposure. Considering 
the population of those groups alone in order to highlight problems ~n specific areas may 
separate these groups out. 

In  the absence of definitive data for normalisers, providing reasonable assumptions are made 
and appropriately noted, assessments of the normalising factors could be acceptable This 
may be preferable to an outright dismissal of the usefulness of the statistic because totally 
accurate records of the factors are not ava~lable. 

Use of speclfic analyses may provide for companies with commercial sensitivities to protect, 
by allowlng the sharing of information amongst the benchmarking club members to be 
presented in the form of several league tables without any associated commentary. 

The following are suggestions of some suitable normalisers but they do not represent a 
comprehensive hst  of possibilities. Such a list may be developed over time  to satisfy the 
specific needs of individual members of the benchmarking club. 



For high level fatalities  and  injuries 

Overall Fatal  Accident  and Equivalent Fatal  Accident  Rates 

Totals or passengedfreight spllt as appropriate 

General  population of country/State or defined  exposed  portion  of 
population. (milhons) 

Of Passengers 

Total passengerjourneys per  annum 

Total  passengers  exposed to specific journeys routes or services 

Total train  kilometres (miles)(passenger/freight) 

Passenger  numbers x kilometres (miles) 

Of Public at  Level Crossings 

Separate pedestrians  and vehicles 

General  Population 

Numbers of  level crossings 

Population of road vehicles exposed to level crossmgs (estimate). (Note: in 
some areas level crossings may  not exist) 

Tram  kilometres (miles) 

Of Railroad  Staff 

Total staff  numbers 

Staff sub-groups  exposed to specific risks (eg track staff, shunters, train 
crews etc.) 

or simple  proportion  of sedentary to active workers 

Staff hours  worked (to calculate LTI’s) 

Of Tresoassers and Suicides 

General  Population 

Of Other Public 

General Population 



For secondary  occurrence 

Coll~sions 

Total train kilometres (miles) 

Running Train Derailments 

Train kilometres (miles): Passenger, Freight and Total 

Tonne-kilometres (miles) for freight 

Axle-kilometres (miles) for freight (Note: allows comparison of average 
train size and journey distances) 

Passenger-kilometres (miles) for passenger trains 

Level Crossing Collisions 

Total Train kilometres(mi1es) 

General Population 

Other normalisers as for fatalities and injuries above 

Signals Passed at Danger (SPADS) 

Total Train kilometres(mi1es) 

Train kilometres (miles) - metropolitan passenger services. 

Train kilometres (miles) - long distance services 

Loading irregularities 

Total freight train kilometres (miles) 

Frelght axle-kilometres (miles) (Note: allows comparison of average tram 
size and journey distances) 

8 CONCLUSION 

New Zealand has established contacts for information exchange with the Australian State 

comparison of safety performance. The closeness of the individual agencies involved allows 
Safety Regulators There is a common desire to collect and exchange data, which will allow 

benefits of effective commun~cation through regular meetings and should make agreement on 
the definitions of the reporting criteria not too difficult. In addition the diversity and scale of 
operations can, to some degree, be recognised through familiarity with the local indusw. 

Internationally, the LTSA project has demonstrated that detailed safety statistical information 

through published data and personal contact Usefid contacts have also been made in South 
can  be obtained from the USA through published data and from Canada and Great Britain 

Africa, Ireland and  Sweden  and  will be maintained, although mformation supplied to  date has 
been incomplete. 
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The LTSA wishes to extend its circle of contacts and sees the International Rail Safety 
Conference as being an excellent forum for the associated problems to  be discussed and 
perhaps  a commitment from the delegates to consider their involvement m an international 
benchmarking club. 

The commitment for members would  be to supply occurrence data and a range of statistical 
normalisers on a six-monthly basis  and in turn they would receive a number of league tables 
indicating the normalised data for all members. 

The scale of operations and mix of traffic types internationally are recognised as havmg 
significant differences to  the  Australasan scene, but the individual risk criteria approach 
based on risks to people, at least, should be acceptable as a measure of a common outcome. 

All other results would be available for  the individual members to interpret their position in 
comparison to other available data and make their own judgements as  to the relevance of the 
results available to their own particular situation. 

Apart from the commentaly on  LTl's,  no attempt has been made in this paper to present or 
compare data, which the LTSA is currently holdmg. 
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CUFUUCULUM VITAE SUMMARY 

FOR 

JOHAh’ DE VILLIERS 

Johan graduated with the degrees  B.Sc.B.Eng.  (Mechanical)  at the University of Stellenbosch 
in 1965. 

He started his engineering career  with the South African Railways and Harbours immediately 
after graduation and  worked in various  divisions of the railway  and harbours organistation. 

Experience was gained in the maintenance of rolling stock and the manufacture of new rolling 
stock and of specialised rail  infrastructure  such as thehigh-speed turnouts used on the coal export 
line. He also worked as an  engineer in the foundry on the mass production of cast iron items and 
the South African harbours in the design and building of new harbour craft. 

He experienced the change from a Government  managed railway to a commercial entity while 
working as Manager in Train Operations  and later in Risk Management. 

Presently he  is in the fortunate position  to  put  both  his Risk Management and Train Operations 
experience into practice in a newly  created  department  “Rail Risk and Quality”. He is now 
responsible for Train Working Rules (Development,  Implementation  and Maintenance), Accident 
investigations, Safetymanagement,DangerousMaterials Transport, Environmentalmanagement 
and Quality process development and implementation. 



SWORPET 

DEVELOPING A  RAIL  SAFETY  REGULATOR  FOR  SOUTH AFRICA 

South Africa became  a  democracy  in  1994.  Soon after the new  government  was in position, 
rail operations became the focus  point of discussions  in an attempt to find ways to reduce 
state financial  assistance and to f h d  the urban  rail  commuter  services as well  as to improve 
efficiency and effectiveness of the current  rail  services which are gradually declining in 
financial viability. 

Spoomet is South Africa’s  largest  railway  asset  owner  and operator. The present  (June  1999) 
position is : 

f 2 700 locomotives 
f 11 0 000 wagons 
f 44 000 employees 
f 22 000 route kilometres 

The only other major  rail  operator  is  Metrorail  Metrorail operates the suburban  train services 
is  in the 6 major South African Cities. Namely Cape Town, Durban, East London, 
Johannesburg,  Pretoria  and  Port  Elizabeth. 

M E T R O  PHOTO 
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Besides Spoomet and Metro there are other  small-localised  rail operators andor asset 
owners 

Rubberwheel transport is well developed. In fact the position at the moment is that the roads 
are deteriorating due to the extensive use of heavy  road vehicles 

HEA W ROAD VEHICLE  PHOTO 
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SPOORNET 

South Africa also has  vast  areas  where the transport systems are either under  developed or 
under  utlised  Combi’s  (with  seating for f 8 to 12 passengers) are in their thousands on the 
roads and are filling in to supplement the need  for  mass  transport. 

TAxl PHOTO 

Government’s decision :- 

Government  decided on two basic  actions that are of interest for this discussion 

The  development  of a new  Land Transport Act to regulate all modes of land transport 

The consessioning of some  of the railway operations. The focus on consessioning is 
both for the conveyance of people and goods 

the mass transport of  people 

During 1997 the National  Department of Transport (NDoT) approached Spoomet to support 
government  actions  with the expertise to develop a Railway Safety Regulator It  is believed 
that a Railway  Safety Regulator (RSR)  would open the door to :- 

Relieve the pressure from  road users that are insisting that the playing field between 
road and  rail  should  be  leveled 

Page 3 DEVELOPING A RAIL SAFETY REGULATOR FOR SOUTH AFRICA 



SFCURNET 

The proposed Land  Transport Act describes extensive measures to regulate  and 

pocket funds for the  vehicle  owner and/or the operator 
control  rubberwheel  transport  Some of these measures  will  inevitably  result in out of 

Control the safety  risks  associated  with  consessioning.  Metrorail  presently  has the 
“right” to be the sole  metro operator but this “right” expires three years from 
inception date. The  vision to have the first consessions  allocated in a  few years time is 
a  lively discussed subject in our newspapers  at present, 

Spoornet was assigned the task to develop the concepts for the South African RSR 

The  National Department of  Transport  (NDoT) had the following prerequisites for Spoomet’s 
participation in the development of the  RSR. 

NDoT do not at  present  have  railway  expertise  in their structures. They will rely on 
the Spoornet expertise  but  retain the right to buy  in expertise from elsewhere 
(overseas?) to test recommendations, 

they retain the right to veto/accept  any of the Spoornet proposals, 

two observers,  nominated by NDoT had to be  accommodated  in the process This 
translated into the creation  of  a  Task  Team,  and 

the emphasis is on railway  expertise  and not on Spoornet. The fear is that the other 
railway asset owners  and/or operators might  react  negatively if Spoornet is identified 
as the driving force behind  the  RSR. 

The  Task  Team’s  proposal  that the absolute  minimum  should be legislated and that the rest of 
the  RSR  development  should be worked through regulations as appendixes to the act was 
accepted. 

RSR framework : 

The  South  African  RSR  will operate within the framework of the Principles for Safe 
Movement on Rail.  (POSMOR) 

These  principles were presented to this Conference in 1997 in Lucerne Switzerland  and with 
the  exception of one or two of the delegates offering improvements no one commented 
negatively 

(For the  sake of refreshing  memory  POSMOR is attached to this document). 
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SWOREIET 

It was approved that within the framework  provided  by POSMOR the RSR shall have the 
following responsibilities - 

. Receive Rail Safety Charters from all  involved parties 

A Rail Safety Charter shall describe the nature of the rail related activity and the 
measures in  place to manage  operational  safety. 

8 Do Safety Audits on the basis of the Rail Safety Chartex 

8 Do incidendaccident investigations 

8 Agree on safety  performance standards and safety performance improvements. This 
shall be done during  negotiations between the RSR and the rail asset owner/operator. 

With this written into the act the Land Transport Act will be presented to  the Minister of 
Transport to be signed  and  promulgated. 

COPY  OF PART 12 OF THE LAND TRANSPORT ACT 

RAIL SAFETY 

Appointment  ofRail Safety  Regulator 

The  Minister  shall  appoint a Rail  Safety  Regulator  under the control of the Minister. 
The  Regulator shallmake known his or herphydal andpostal addresses by notice in the Gaze&. 

dmvn operational requiremenfs  relating to rail s a f e ,  and shall perform the ather functions 
The function of the Regalator  shall  be to take stqs to enhance the safety of rail  operations  and lay 

conferred on him or  her in terms of thisAd or  by regulation 
The  Regulator  shall  liaise  regular@  with the Deparbnent of Labour and take into account the 
provisions of the Occupational  Health and Safety Act, 1993 (Act No. 85 of 1993) in pmforming his 
or her functions. 

necessary to ass& the Regulntor in the performance of his or her functions. 
The Director-General  shall,  subject to the laws governing the Public  Service,  provide the siafl 

Regulations 

The  Minister  may  make  regulations or issue  guidelines at the requesi of the Regulator  related to - 
(a)  principles for safe  movement on rail in order to provide the railway industry  wiih rail  safety 

@) the susiainment af  safety  managementprinciples; 
(E) the audiaig of safety mnnagemnt v-; 
(d) the investigation of incidents and accidents and the analysis of incident and accident tendencies; 
(e) any  other malter the regulation of which  may  he  necessary  or  desirable in the opinion of the 

standarb; 

Regulator to achieve  or promote the objecis of this Pari of this A d  
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:- 

With the  abovementioned  few  items  legislated in the act  it is quite obvious that the RSR 
activities can not be  “switched on”. The  RSR in person or office is not yet in existence. It 
however provides the  empowerment for the hrther development  of the RSR  It is also 
considered that these few concepts creates an extremely  powerful1  base for a hture RSR  with 
muscle to regulate railway  safety. 

The way forward is seen as .- 

0 Phase one ’- Establishment 
0 Phase two .- Growthldevelopment . Phase three .- Implementation 

The time frame for the project  will  be 24 to 30 months 

ESTABIdSFlMENT 

The starting blocks are of multiple  origin  all leading to  the planned eventual successful 
establishment of the RSR. 

Flowline one :- 

e Identify the detailed activities that  will be necessary to implement  and operate the 
RSR  in the initial  phases. 

Write job profiles from the identified activities, evaluate and determine the “value”  of 
each  defined job. 

. Design  employment and/or buy in service contracts. 

0 Advertise and interview  candidates  and  select individuals suitable for employment or 
for service contracts. 

Flowline two :- 

Identify cost drivers such as salaries, office accommodation and equipment, transport, 
auxiliaries and budget 

Get budgeted hnds approved 
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Flowline three :- 

0 Develop the work  processes  and  procedures  that  will  have to be  applied/followed  by 
the RSR employees  and/or  contractors. 

Develop training material  New  appointees  will  not  automatically know what to do, 
and to get a newly  appointed  team of people to work on a new task is in  it’s  own a 
formidable  task 

0 Develop the supporting  documentation  that  will  be  used  in the processes  and 
procedures.  The RSR will  need documentation to, for  example, give notice of an audit 
or investigation  Ways must be  designed to deal  with the formalities in a way that 
reflects the RSRs position and that will in no uncertain  way express the need for the 
required  action. 

GROWTH/DEVELOPMENT 

Again,  as  with the fnst phase it  is clear  that a number of issues require development 
simultaneously 

Flowline one :- 

Negotiate  with other Government  departments to clear out exactly  how the RSR will 
fit  into the legislative  scenario  NDoT and the National Department of Labour 
(NDoL) both  legislates  safety.  NDoT  focus  on  land transport operations and NDoL on 
employee  health  and  safety  It  is  obvious  that there will be overlaps and  even clashes 
in interrests - as far as it  is  possible these need to  be identified  and  cleared. 

Flowline two :- 

Negotiate  with  all other railway  asset  owners  and operators and  educate  them on the 
role of the RSR and  on  what  will  be  expected of them  The  small operators i.e the 
owner of one locomotive or a small siding owner are bound to find the RSR 
problematic  if they are not coached  before  hand Up  to  this stage the interrest 
displayed by the smaller  roleplayers  have  been dissappointing They  argue  that  rail 
operations are not  their  core  business  and thus warrants little attention. 

Flowline three :- 

0 Continue  and complete training of newly  appointed employees and  initiate the 
involvement of these  employees in the RSR development processes. 
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I“ENTATTON 

0 Increase the execution of RSR activities.  Employees  should  by  now  be more 
competent. 

Eventually move to full “switch  on”  This  is the stage where the RSR ofice should 
have enough momentum to continue  without  “crutches”  provided  by the Task  Team. 

. Initiate the processes to generate  income  through RSR activities  in  order to move the 
RSR from the  NDoT  budget to a selfsustained  agency of NDoT This  facet  opens up 
a new scenario but it is hoped that the RSR will  by now  be  firmly  in  position  and  will 
have the abilities to do  further  development  inhouse. 

CONCLlTSlON :- 

The  Team working on this  task  consulted  with a number of overseas governments and 
railways where RSR’s or similar  positions are operational.  Most of those consulted can talk 
on the execution of RSR tasks  but  very  little  advice  could  be  obtained on how best to 
establish the RSR, starting from zero. 

It is the intention to continue to consult with established RSR’s. Ideas as to who  will be the 
best to talk to will be  appreciated.  It  is  recognised  that the process have at least two sides - 
that  of the RSR that will  have to apply the legislation  and the other side i s .  the rail  industry 
that  must  respond by delivering  as  the act requires 

I thank you. 

Johan de Villiers 
Senior Manager - Rail  Risk and Quality 
Room  712,  Umjantshi  House - Spoornet  Head Office, 
30 Wolmarans Street, Johannesburg, 2001 
Private Bag X47, Johannesburg, 2000 
Telephone +27  11 773-7176 (B) 
Fax  +27  11 773-8968 
Cell 0832860076 
E-Mail Johand5@Transnet co za 
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Issues  paper for debate In plenaw sesslon 'A' 

THE  ROLE OF GOVERNMENT REGULATION 

There are many ways in which  Governments  have sought historically to regulate and 
supervise railways in their own  countries. 

Governments may seek to: 

a)  set  standards 

b)  investigate  accidents 

c) Anyestigate complaints 

d) check  compliance by inspection 

e) license  operators 

9 impose  operational  restrictions 

g)  register  competent personnel 

h)  promote public safety by campaigning 

i)  run the railways  itself 

j) enforce relevant health  and  safety law 

............ and so on 

To achieve some  or all of these,  they  may  set up different bodies, including 
regulatory bodies. 

There are some  significantly  different  models in existence in different countries, for 
example: 

a) "Regulation" is separated from independent accident investigation by 

b)  all/most  governmental  safety  functions are brigaded into a single 

c) Government  simply  charge the railway companies to run  the railway 

government  agency 

regulatory body 

with no external regulation  as  such. 

In most cases it  is implicit (at  least) that the prime responsibility for safety rests  with 
the company running the railway but the growing trend to fragment railways (in 
particular to separate  infrastructure  control  from train operation) and to regulate for 
risks inevitably leads to some kind of division of responsibilities in practice. 



Issues for debate: 

What  is  the  optimum  balance  for  allocation  of 
responsibilities? 

does governmental  regulation  add  value  with  respect to 
the proper  control  of  risk?  and, if so, in  what  ways? 

what do  railway  companies/operators  look  for  in  a  safety 
regulator? 

what  do  railway safety  regulators look for  in the approach 
of  railway  companies/operators to regulation? 

what  is  the  role/function/value of formal  enforcement or 
the  seeking of judicial penalties  (eg  by  prosecution). 

does  separation  of  functions  in  different  organisations 
bring  conflict or inefficiency - or  greater  accountability  and 
focus 
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THE  SAFETY  IMPLICATIONS OF GROWTH IN THE RAILWAY INDUSTRY' 

By  Victor Coleman, HM  Chief  Inspector of Railways, 
Health and Safety Executive, Rose Court, 2 Southwark 

Bridge, London, SEI 9HS, UK. 

Abstract 

After  a period of relative  decline,  railways in Britain and in many 
other  parts of the world  are  growing  again. The paper describes 
some of the potential  safety  implications of growth - both  the 
threats and opportunities - and will outline what the author 
considers  to be key  aspects of programmes to ensure that threats 
remain unrealised and opportunities are seized. It is concluded 
that  growth is  to be  welcomed  but that it has to  be a properly 
managed  process. 

Growth  and Chanqe -fundamentals 

1 Growth  is  merely  one  manifestation of change. And change is inevitable. It is 
not  something  to  be  frightened  of. In fact it seems likely that stagnation is just as 
likely  to  bring  safety  problems as  change.  And if change is inevitable, then growth 
appears  to  offer  many  advantages  over decline or stagnation. 

2 Any  process of change  brings  risks - the key issue is  to ensure that such risks 
are  managed  and  controlled. 

1 Paper to be  presented at the 1999  International  Rallway  Safety Conference, Alberta, Canada. 19 - 
22 October 1999 
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Growth  and  chanqe  -the  British exDerience in  the 1990s 

3 In 1990 it would have been easy to describe the  mainline railways in Britain. 
It was, essentially, all owned and operated by British Railways (BR). They owned 
and operated all the Infrastructure (track,  trains, stations, signalling, workshops, 
communications, power distribution etc) and they also designed (and, through a 
subsidiary company) built rolling stock.  Some rolling stock was procured from 
independent suppliers and there were significant fleets of privately owned freight 
wagons but BR  was virtually as near as one could imagine to providing a monopoly, 
and oligarchical, railway service. Which is not to say that it had a stagnant 
management structure. Reorganisations were endemic and  the shortcomings in 
managing such changes were heavily criticised in  the  judicial inquiry report following 
the major train accident at Clapham Junction in 1998 (a collision,resulting  in 35 
deaths). And if one  were  to characterise BRs prime task  in  its  final years it was to 
manage decline .c .. and ensure that degradation was, at least, graceful! 

4 In 1992  the British Government decided to privatise the  main railway network 
- Annex 1 describes the present structure - the BR  monolith  has spawned, in all, 
nearly 100 different "daughter" organisations! 

-. 

5 In more recent years the utilisation of the railways has increased at a 
significant rate - bucking the theory that this was directly linked to changes to Gross 
Domestic Product! Passenger kilometres were up 7% in 1997/98  and freight tonne 
kilometres rose by 12%. In the first 6 months of 1998/99 freight traffic grew by 16% 
and the largest freight company operating in Britain, EWS - a subsidiary of 
Wisconsin Central Transportation,  aims to treble its  business  in  10 years. The 
Railway Forum (a "ginger group" for the railway industry in  Britain) expects: 

m 1950 new passenger coaches in service by 2002 . investment of f20bn (US $32billion) over 5 years in 

. fl bn (US $1.6bn) spent on refurbishing stations by 2001 . by 2002 half of the passenger fleet  will be either new or 

. to continue running 1000 additional services a day 

Britain's railways 

refurbished 

. a new high-speed link from London to the 'Channel 
Tunnel . introduction of high-speed tilting trains 

and so on. 

6 So change is inevitable and, for us in Britain at least, continuous. It is 
undeniably  a major challenge. 
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The Nature of Growth 

7 For the purposes  of  this  paper, I propose  to  treat  “growth”  as: 

1 getting BIGGER 
* getting  better . or  simply  “maturing” 

What are the Threats associated with  Growth 

8 1 start looking  at  threats  by  considering an example  which  seeks to answer 
the  question “does  more  traffic  without  any  increase in capacity lead to more risk?”. 
In  a  dense  network  such  an  increase  would  appear to lead,  inevitably, to a  situation 
where trains approach  signals at danger  more  often. If one  were to postulate (as 
many have in the  past)  that  there is a  direct  relationship  between the number  of 
times  drivers  approach  signals at danger  and  the  number passed at danger  then 
growth might be  said to increase  the  chance of signals being passed at danger 
(SPADs). Even if one  does  not  subscribe  to  the  theory  that  there  may be a fixed 
probability  (overall) of  passing  a  signal  at  danger  this is certainly  a valid factor in my 
experience. 

9 Nor is  it just  the  increasing  likelihood of passing  a signal at  danger - a  denser 
network  will  tend  to  increase  the  chance of coming  into collision with another train if 
a train  runs  through  the  ”overlap” at a  signal. 

10 Other  specific  threats  from  growth  may  include: 

. less  separation  of  track  workers from trains . in  degraded  modes - conditions can deteriorate more 
rapidly 

9 potentially  faster build up of congestion at stations . more  people to evacuate . possible  knock-on  effects  of  road  safety  and congestion 
(eg level crossings  which  rarely open to road traffic) 

I am  sure that others  can  imagine  many  more! 

11 On an organisational  level,  change  generally can overwhelm weak 
organisations.  The  pressures  on  people  can  build and bring conflicting  messages 
about  priorities.  This  can  lead  to  corners  being cut and nothing being left in reserve 
for  the  unexpected  (the  unexpected  is, of course, one of life’s great  certainties!). In 
short,  growth - or more  accurately  unmanaged growth - makes  the whole system 
less  forgiving of failures,  and  failures  may be more likely to  be punished. 
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Growth - the ooportunities 

12 Growth is certainly  not all about  increasing  risk - it also brings  many 
opportunities: 

. growth,  and  the  anticipatlon  of  growth,  drives  the 
need/desire/commitment  to  improve  capacity  and 
systems 

control  eg -the West  Coast  Main  Line  project in Britain is 
driven  by  “growth”  but  the  planned  introduction of 
transmission  based  signalling not only  offers  greater 
capacitykpeeds but  also  Automatic  Train  Protection 
(ATP) - almost  as  a  by-product 

8 growth  in  railways  implies  less growth in road traffic? (- 

. investment  canlshould  lead to improvements in risk 

.e, .. 
+ arguable at least!) . it provides  opportunities  for  organisations to review and 

re-invent  themselves - against a positive outlook for the 
future  (which is at  least  more  encouraging than change 
driven by  decline!) 

Ensurina Growth is aood! 

13 My  view  is that  growth of railways is good,  for  example: 

. travelling  by  rail  is 15 times  safer  than  travelling by car in 
Britain based  on  distance  travelled (and 5 times safer 
than  travelling  by  bus or coach on the  same basis) 

passenger-kilometre 

carbon  dioxide  than  moving it by  road 

safely  by  train as a  passenger! 

. a high speed  train  uses  only  half the energy of a  car  per 

. moving a tonne of freight  by rail produces 80% less 

. a  motorist  can  have  one  or two beers  and still travel 

and so on! 
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14 The potential negative effects will only be realised if positive and effective 
steps are not taken. The key processes are familiar to  anyone who has  had  to 
manage change.. It is  essential that the processes involved in securing growth are: 

. UNDERSTOOD . ASSESSED . MANAGED . MONITORED 

, REVIEWED 

15 So what needs to be  understood? Not  just the growth  in  the  business but its 
consequences in terms of risk, and taking into account all the relevant ramifications 
of growth. Also  the processes involved in driving growth and in managing possible 
adverse consenuences. 

16 Assessment of causes and effects builds understanding and  together these 
provide the basis of management of  the process and potential problems. 

17 The aim, in risk management terms, is to neutralise as many  risk  factors as 
possible and, where they cannot be so neutralised, to mitigate  the  adverse effects. 
If one can  keep overall risk exposure steady in a growing industry, individual risk will 
effectively fall. This needs to be the minimum goal - in railways (as  in  aviation)  the 
public see the gross harm (in,  say, overall numbers of casualties or  incidents) rather 
than individual risk exposure  as being the prime concern. So, growing railways 
to  do  better. 

Requlatory  Resuirements 

18 Key changes to British law and regulatory requirements were  made to deal 
with the major change to the railway industry on the  break-up  and privatisation of 
BR. The safety case regime, established by the Railways (Safety Case) Regulations 
1994, emerged as a  result of recommendations contained in a major report, 
"Ensuring Safety on Britain's Railways" (ESOBR) which  was  submitted to the 
Secretary of State for Transport by our Health and Safety Commission. This report 
developed proposals for ensuring safety following the liberalisation of access to and 
privatisation of British railways and the way forward was  accepted by the 
Government and Parliament. Certain principles were set  out  in  that  document as 
governing the establishment of a framework of control for railway safety during this 
perlod of major change and  subsequently. These principles were: 

any system which emerges must not lead  to  any  diminution of current 
safety standards. It should, as far as possible, facilitate any necessary 
improvement of those standards. It  should be practical  and  able to 
deliver appropriate and effective control of risk; 
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the prime responsibility for ensuring safety on the railway must rest 
with the  party (or parties) who has (have) control (but this responsibility 
is limited to the extent that they actually have, OF ought  to exercise, 
that control); 

the degree of  statutory control shall be the mlnlmum consistent with 
the need to ensure adequate and cost effective levels of control of risk 
and to secure public  confidence; . any arrangement should be demonstrably fair to  all parties involved; 
and 

legislation pertaining to railway safety should be administered by a 
single, independent safety regulator, the Health and Safety Executive 
(HSE) -o f  which HM Railway Inspectorate (HMRI) is a part. 

19 Other principles were derived which governed the development of new 
regulatory arrangements: 

safety systems on the railway must address technical, operational and 

duties and responsibilities (of organisations and individuals) must be 

. within the limits of their control, the infrastructure controllers will bear 

organisational issues; 

adequately defined; 

primary responsibility for the co-ordination of  measures  to control risk 
on the railway; and 

there must be effective co-ordination and co-operation between all 
parties and individuals. 

20 It was accepted that HSElHMRl would continue to enforce the baslc 
protective legislation - which covers all aspects of railway safety - by means of 
planned programmes of inspection and investigation involving all parties operating 
on the railway  network.  Any new proposals were  intended to concentrate on the 
need to establish whether a new operator or organsation (or one  who  intends to 
work  a  significantly different operation), whether operating trains or stations, has the 
will, capabilities, organisation and systems to operate safely right from  the start. It 
was proposed that each railway undertaking should produce a railway safety case 
(RSC) which would set out the undertaking’s policy, risk assessment, safety 
management  system, maintenance and operational arrangements (in so far as they 
relate to health and safety issues) - Annex 2 is a summary of the required contents 
of a Railway Safety case. It was  also proposed that the  RSC  of  each operator  and 
infrastructure controller should be subject to a “validation” process  (to  verify the likely 
effectiveness of the  RSC) undertaken by a second or third  party  before  operations 
on the railway could commence. 
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21 ESOBR considered that it was appropriate that an infrastructure controller 
should undertake the validation of the RSC of operators who wished to  run train 
services or stations on the network controlled by that body. It was deemed essential 
that the infrastructure controller should be in a position to satisfy himself that those 
who were to operate on its  network would do so safely. However, this proposed 
validation procedure needed  to itself be  Subject  to scrutiny and acceptance by HSE 
“as the independent safety regulatory body”. In practice this was  to  be done as part 
of a  wider validation of the infrastructure controller’s RSC by HSE. It was an 
essential feature of the new legislation that each railway undertaking was  to be 
required to work in accordance with the agreed RSC  and  that significant 
modifications would themselves need to be subject to a level of scrutiny similar to 
the original “validation”. 

22 Given the vital importance of managing safety at the  very numerous 
interfaces which now exist on  Britain’s railways it was  a very clear recommendation 
that the arrangements between parties should recognise a need  for operators to 
comply with- tEe reasonable directions of the infrastructure controller as regards 
safety on the railway system,  and the need for the infrastructure controller to monitor 
(and audit) the performance of operators and compliance with  relevant RSCs. 
HSE’s view is that such arrangements do not detract from  the  HMRl  role  as  the 
operational part of  the single safety regulator, they do, however, require the 
infrastructure controller to ensure that the risk imported onto  their railway network is 
acceptable and they are required to monitor that  the safety criteria that  they define 
are being met by train operators and other duty-holders on their network. The 
functions and responsibilities set out by the specific legal requirements  enable  the 
infrastructure controller to meet its responsibilities under the  law generally. 

23 The processes established to deal with the new railway industry structure also 
enable the consequences of growth to be managed. In particular, the regulatory 
requirements of British law  would require (in dealing with growth) railway operators 
to: 

. review and revise risk assessments 

, review and revise safety cases 

, apply rigorous change management processes 

* take advantage of any opportunities to  improve  control of 
risk . monitor and review 
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The Safety Experience 

24 So what  has  been  the  safety  outcome  of all this  change  and  growth? In 
general  the  British  railway  industry  has  maintained  the  downward trend in risk 
exposure. In spite  of  the  growth  reported  above  the  numbers  of  train  accidents fell in 
the  year  1998/99  and  the  numbers  of  such  accidents on or  affecting  passenger  lines 
were  at  record  lows in the  last 3 years.  Last  year,  for  the  first  year  since 
privatisation, no passengers  on  a train were  killed in any train accident. This  is not 
to say  that  everything is as  encouraging.- for example  incidents  caused by malicious 
action  are  an  increasing  concern,  and  infrastucture  maintenance still does not 
deliver  what  we all want.  Mostly  this  is  growth  independent but at least one area  of 
failure  concerned  the  inability  of  the  infrastructure  controller to take  adequately  into 
account  increased  usage on parts  of the network when devising and managing 
maintenance  activity. 

Conclusions 
-c -- 

25 Change  may  be  inevitable - accidents  are  not! 

26 Growth, like all change,  presents  challenges  and  needs  careful  consideration 
of  process  and  potential  consequences. It also  needs  sound  management so that 
beneficial  effects are realised  and  negative  ones  avoided. 

Version 2.0 - August 1999 

Page 8 



ANNEX 1 
Railway  Privatisation in Britain - how BR  transmogrified into a series of new 

organisations 

A I  In the run up to  the start of the privatisation process BR was subject to very 
slgnificant restructuring to create  an organisation the parts of  which  could migrate 
into fully independent vested entities which would transfer, progressively, to private 
sector control. Railtrack plc became the owner and controller of the former BR 
infrastructure. 

A2 Those responsible for maintenance and renewal of infrastructure were broken 
up into organisations working under vary many separate contracts which have now 
all  been incorporated into larger structures and associated with  companies active in 
other parts of the constructionlcontracting industry. 

A3 Train and station operations were allocated to 25 separate  train operating 
companies (TOCs) who were subject to bids from  those who wished to operate the 
TOCs under franchises granted by the British Government's Office  of Passenger 
Rail Franchising (OPRAF). 

A4 The passenger rolling stock passed into the ownership of 3 rolling stock 
companies (ROSCOs). 

A5 Different freight companies were created (and endowed with BRs wagon 
fleet) and there have been further changes since with most  freight  now being carried 
by English, Welsh and Scottish Railways and Freightliner (now joined by another 
small new entrant freight company). 

A6 Various other BR central design, technical support, research and 
management organisations were transformed into independent  consultancies which 
have themselves now entered the private sector (eg British Rail  Research  is now a 
part of another recently privatised company AEA Technology Ltd - itself formally part 
of the UK Atomic Energy Authority). New train  equipment  supply companies 
(TESCOs) were also created. 

A7 In additlon, there were, and remain, very many freight wagons owned by 
'private owners' which continue to  be hauled by freight  train operators. Build and 
maintenance of these has continued to be contracted out and, in addition, there is 
increasing use across the whole of the industry of  other contractors (eg  for vehicle 
maintenance, design work, project management etc.). 

A8 Moreover there remains a relatively small, but  far  from  negligible,  passenger 
charter and specialist excursion train market (eg the  Orient  Express operation) and 
there is inter-running with trains of other operators (eg  London  Underground  Ltd) 
who are infrastructure controllers and train and station operators in  their  own right. 

.- ~ 
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ANNEX 2 

The Contents of a Railway Safety case 

The particulars2 to be included in a safety case are set out in schedules to  the 

Railways (Safety Cases) Regulations and can  be summarised as follows: 

i 

ii 

iii 

iv 
.e 1..3 

V 

vi 

vii 

viii 

IX 

X 

xi 

the name and address of  the duty-holder 

a  description of the operation 

a general description of premises, plant intended to  be used.. 

particulars of any technical specifications, and procedures or 

arrangements relating to operations or maintenance ... insofar 

as they affect the health  and safety of persons. 

a  statement of the general policy of  the duty-holder with  respect 

to the health and safety of persons affected by  the operation ... 
including the health and safety objectives he intends to achieve 

... 
a  statement of the significant findings of ... risk assessment ... 
particulars to demonstate that  the management system of  the 

duty holder  is adequate to ensure that  the relevant statutory 

provisiond will ... be complied with ... 
particulars to demonstrate that  there is an adequate 

organisation for carrying out the policy (as at 5 above)  and 

adequate arrangements for ensuring the competence of 

employees ... 
particulars of adequate arrangements for passing information ... 

arrangements for consulting employees 

particulars to demonstrate that the duty-holder has  established 

adequate arrangements for investigating accidents and  other 

incidents which could endanger persons, for co-ordinating such 

investigations with (and for participating in) the investigations 

carried out  by other railway operators . .  

2 adapted from schedules to the Railways (Safety Case) Regulations 1994 
Page 10 



xii 

xiii 

xiv 

xv 

xvi 

xvii 

T ... 
I_ 

arrangements  for  managing  work  carried  out  by  people  who  are 

not  employees  of  the  duty-holder but who  carry out work in 

relation  to  premises  or  plant  which  the  duty-holder  owns  or 

controls  (eg  contractors). 

procedures for dealing  with  accidents  and  emergencies  or  other 

incidents  which  could  endanger  persons. 

(for  station  safety  cases)  procedures  and  arrangements  relating 

to  movement,  over-crowding  and  evacuation  of  people in 

stations. 

safety  procedures  relating  to  design and procurement of 

premises  and  plant. 

arrangements for audit,  and  audit  reports. 

arrangements  to  achieve  co-operation between the various 

industry  parties. 

In addition,  each  safety  case  for an infrastructure  controller must contain particulars 

of  arrangements  for  scrutinising  any  safety  cases  of train and station operators 

submitted to hrm and  the  criteria  to  be  used in relation to acceptance - also the 

arrangements  for  ensuring that such  train  and station operators follow the 

procedures  and  arrangement  in their respective  safety  cases. 

End. 

H!banffpap.lwp 
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JR East has steadily  improved its safety level through various plans including  "First 
Safety Investment Plan  (5-year plan)" and "Basic  Safety  Plan (5-year plan)". It is also 
a  fact, however, that some accidents still occur resulting  in  the  death and injury of 
customers and employees. (See Separate  Sheet 1) 

In  order to fulfill its growing social duty and to  satisfy  its  customers'  expanding 
expectations,  JR East has an important role  to build up  a safer railway operating  system 
and to improve the quality of train operation. 

To accomplish these goals, JR East has started the five-year plan, "Safety  Plan 21," for 
the  five years of  fiscal 1999 to fiscal 2003. 

"Safety Plan 21" is to  respond appropriately to  the  changing  view of the  customer, to the 
progress of technology, and to  a  drastic  change in the  employee  configuration. This 
plan is also to permeate an independent spirit through JR East  under  the  current 
situation that corporate actions  coming  from  the  company's  own  responsibility  are 
strongly desired. 

Therefore, for the 21st  century, JR East responds  to  the trust and the  expectation of 
customers and employees. JR East works hard to accomplish  ZERO  accidents  which 
cause customers' death and injury and employees'  death,  focusing on  the  following  four 
main points. (See Separate  Sheet 2) 

Olntensive installation of safety facdities 

ORaismg the level of safety - the preventlon of serious  accidents, and the 

accomplishment of the steady train-running  with no delay 

OAppropriate response to various  kinds of changes 

ORebuilding a  safety  culture 
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1. Future  Safety  Measures 

(1) Intensive  installation of safety facilities (See Separate  Sheet 3) 

The planned installation of safety  facilities  conducted  until  now  has  greatly contributed 
to  the improvement of safety.  Considering  the  possibility  and  the seriousness of the 
accidents, JR East systematically  improves  safety facilities to accomplish ZERO 
accidents  which  cause  customers’  death  and  injury and employees’  death or which  are 
liable for JR East itself. In making  the  installation  plan, JR East  has a perspective 
which encompasses all the sections of JR East.  This perspective is based on the 
analysis of the current system  of  train operations and maintenance  works. 

0 Upgrade of conventional measures 

-Complete  installation of train collision prevention  measures- 

Things to be done are: 
- completion  of ATS-P phase-IV  installation 
- installation of a new  function of  speed  verification  into  the lines with  ATS-SN 
- further installation of an ATS-SN  device  which  prevents wrong departure 

@ New measures 

-Guarantee of safety during maintenance work - 

JR East  takes some measures to prevent  accidents resulting from  mistakes during 
maintenance  work and  to  prevent labor accldents (the ones caused by train-hitting) of 
employees including cooperatlng-companys’  employees 

-Prevention of the mis-operation of train  doors  and  the customers’  being caught 
between doors 

JR East  takes intensive measures,  including  technological development, to  prevent  mis- 
operation of train  doors at a place  with no platform and to prevent customers  from being 
caught  between  doors. 
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-Measures which hadn’t  been considered for systematization. 

With reviewed  work  and  technological  development,  JR  East  takes  measures to prevent 
the following things: 
- excess of  train  speed in a section  where  speed is temporarily  limited 
- unexpected  movement of  parked  cars 
- mis-operation of the  lever  which  operates a level-crossing manually 

@ Measures  to  prevent  accidents  concerning  the  maintenance of rolling stock  and 

infrastructure 

JR East takes  measures  to  prevent  axle  breakage,  the falling off  of rolling stock parts, 
gauge expansion,  non-lowering of crossing  gates,  and  wrong  signaling. 

@ Measures  to  prevent  accidents at station  platforms and at level-crossings 

Station platforms  and  level-crossings  are  unique areas to  train  operation because they 
are  related to the  human factors of passengers  and car drivers. In order to guarantee 
safety at a platform,  JR  East  promotes  current  measures to prevent passenger-falling and 
train-hitting at a platform. JR East  also studies a new  measure to protect passengers at 
a platform  effectively. In order to guarantee safety at a level-crossing, JR East is 
further installing a detector  to  detect obstruction at a level-crossing. In addition, JR 
East installs thicker crossing gates  and  European crossing gates to  improve  the ability of 
a level-crossing to protect.  Monitoring  cameras are also  installed  into level-crossings 
to  watch  for  illegal  crossers  and to report  them  to  the  police.  Furthermore, through the 
regular  campaigns concerning platforms and level-crossmgs, JR  East  tries  to acquire the 
understandmg and the  cooperatlon from its  customers and the  publlc. 

@ Measures to prevent accidents caused by natural  disasters 

To prevent  accidents  caused by natural disasters, JR East studies accurate operation in 
accordance  with  rainfall,  and  is  developing a new detection system for landslides and 
wash & delve  of a bridge  pier.  JR  East also takes extra preventative measures for 
important  lines. 
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(2) Raising  the level of safety - the  prevention of serious  accidents, and the 
accomplishment of the  steady  train-running with no delay - 

JR East has  always  considered safety a  top priority. When an accident occurs  and  the 
train running  isn’t in order, the train operation depends more on human ability because 
unusual instruction and information must be processed properly and immediately. 
This may result in human errors, according  to  data  collected  from past accidents. 
Therefore, it  is essential to prevent accidents by doing  properly  the  basic  actions,  such 
as preventing  the malfunction of rolling stock and ground facilities and stopping  trains 
immediately in  a dangerous situation at a platform or at a crossing. The prevention of 
accidents by  basic  actions achieves the minimum disorder of train  operation,  which 
leads to steady train operation and consequently  makes the safety level higher. With 
the  growing  customer expectation, JR East needs to make  train  operation as  steady  as 
possible. In order to improve the safety level, it is  vital  for JR East  to keep steady  train 
operation as  well  as to prevent serious accidents. 

(3) Appropriate  response to various  kinds of changes 

0 Reformation of train  operation  system 

*Train  operation system  with no  station employee 

It should be  considered that shunting  work at a  station  is to be rearranged,  that  a  large 
part of train operation  becomes  automatic, and that many  station  employees who deal 
with  signaling become older and the number of them is  getting  smaller.  Taking  those 
sjtuatlons into account, JR  East tries to achieve a tram operatlon  system with no statlon 
employee. The measures to  be taken are: 
- further installation of CTC and PRC 
- having a large station controlled by a  central operation center  through CTC 

- reviewing various kinds of work and reconstructmg them 
- technological development 

*Provision of  information  for  train  crews 

Much information related to the safety of train operation is currently  based on the 
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crews’  ability to memorize. Therefore, the method of transmitting information  is 
unskillful, and the reliability of the information itself may not be  very high. Taking 
these  facts  into account and considering the human factor of train crews, JR East is 
developing  a new system which  effectively  provides train crews fixed  information 
(signal  positions, etc.) and changing  information (instruction from an  operation  center, 
etc.), creating  a higher level of safety. 

* Measures to respond  to  the  increasingly  important  role of the  dispatcher 

The  future role of dispatchers in a central  operation center has become more important 
because of the  qualitative change in operation management and the  expansive 
installation of ATOS system. Therefore,  JR  East improves the  train  operation 
management  in the following ways. 
- rearrangement of the  dispatcher  organization 
- upgrade of dispatcher facilities 
- personnel education 
- improvement of the ability to deal with  any  troubles 
- review  of driving instruction 

0 Training of young  employees 

With the increasing number of young employees hired in  the Heisei era (1989-), JR 
East strives  to train the young  employees who  will have important  roles  in  their  future 
work. The measures to be taken are: 
- appropriate training and understanding  for each individual 
- education of the social discipline as a  member of society 
- improvement of the support system and communication 
- creation of a life cycle 
- improvement of the quality of educating and training 

@ Inheritance of veterans’ skill, and  response  to new  technologies 

A  mass retirement of veteran  employees  is  to  come soon. Since  the  veterans  have  a  lot 
of special skills earned by their own experience, it has  become a critical and urgent 
issue  for the younger generation to inherit veterans’  skill and know-how. To solve  this 
issue, it is necessary to focus on basic  principles of railway  facilities  which  maintain 
safety operation, and on basic technologies  unique  to railway. JR East extracts  the 
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special skill  and know-how that need to be inherited, and improves the  training  and 
educating  system  for inheritance. JR East also installs actively computerized 
equipment and maintenance-free facilities. Furthermore, JR East supports  a  challenge 
to acquire  the certification of IS0 9000 Series. 

JR East  works on systematizing Shinkansen maintenance  work and on establishing  a 
medium-term plan concerning the safety  for  cooperating companies. 

@I Safety  concerning  freight trains of JR  Freight 

As for  the  safety of freight trains, JR East keeps  demanding that JR Freight should  take 
measures  to prevent serious troubles of parts (axles, bearings, etc.) unique to a  freight 
car and that JR Freight should install the ATS-P system  into their cars. JR East  also 
promotes  the  cease of entrusting and being  entrusted  concerning train crews  and cars. 

(4) Rebuilding a safety culture 

0 proper  understanding of  accidents 

It is  important to recognize again that the proper  understanding of accidents  is  the  first 
step  to  create  a  measure to prevent re-occurrence of the accidents. Therefore, it is 
fundamental  to create a  safety culture in  every  working  place in JR East. 

0 In order to determine the cause of an accident properly, it is important  not  only  to 
focus on the result of the accident but also to improve the ability to  analyze 
background factors resulting in the accident from the aspects of related facilities,  the 
handling by employees, education, train~ng, rules and so on. 
0 It is also essential to ensure that the stressed  determinatlon of the cause doesn't 

result in a loss of awareness  concerning the importance of employees' duties. 

@ Independent safety-seeking  activities of each  employee  (Challenge  Safety 

activities, etc.) 

It must be recognized that no matter how  many  measures  are  taken  for  railway  facilities, 
the prevention of accidents depends  ultimately on people  who  use  those  facilities.  It is 
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essential  for each employee to follow basic actlons properly and to improve  the 
recognition of safety. 
Ten  years have passed since Challenge Safety activities started, and great  disparities 
have  emerged among CS activities in JR East. There  are many problems  such  as 
mannerism, self-satisfaction, non-participation of some members, and inappropriate 
selection  of the theme. In order to overcome  these problems, it is necessary to take  the 
CS activity as a long-term one and to keep  making  an effort to  create new approaches. 



Y, c I 0 0 .- 
Y o  

n 
r( 

... ri 
a 

V 
F 
3 rn 

Y 
Q) 

I/) 
2 

y1 
2 
0 
L m > 
.- 

Q) 
Y 

2 
s 
m a 
Y 

a 
Ql 
L 

u m 

.- F 
y1 m 

F .- 



[Overview of “Safety Plan 21 - Safety Policy for the 21st Century -” [Separate Sheet 

I 
- 

.Upgrade of conventional  measures (to be  completed 
. Complete  installation of train  collision f. Completion 01 ATS-I’ phax-IV installatlo ’ Installation of a new function of speed verification into  the lmes wlth ATS-SN 

preventlon measures I. Further in\tallat~on of a s  ATS-SN devlce which prevents wrong  departure  ,etc. 
.New measures (to be  started) 

. Guarantee of safety during maintenance work 

of train  operation and ’ Protectmg sccI~on\ whcrc  maintenance  work  is conducted, hy  promoting  the equipment which short-cncuits a track circuit 

. Prevention of the mis-operatlon of train  doors - Buildmg a hdckup \ystcm for the wrong  opening  of  doors 
Accidents wtuch c a m e  cus1omers’ . Prevention of the customers’ being caught  between doors - Building of drastic measures including technological development 
death and Injury and  employees’ . Measures to prevent the excess of  train speed in a section where  speed is tcnlporarily  limited, to prevent unexpected  movement of parked  cars,  and to prevent mis-operation of the 
death  or w h s h  are  lrable for JR lever which operates a level-crossing manually , etc. 

Measures  to  prevent  accidents  concerning  the  maintenance of rolling  stock and  infrastructure 

Measures  to  prevent  accidents at station  platforms  and  at level-crossings 
. Prevention of axle breakage, the  falling off 01 rolling \lock parts, gauge c x p a n w m .  non-lowerlng of crossing gates, wrong slgnallng, elc 

. Further  installation of train-emergency-stop-warning devices into a platfon . Improvement of the abihty of a crosslng to protect, including thicker crossing gates . Campaigns, 

=Measures  to  prevent  accidents  caused  by 

. Guarantee of safety bv executing basic actions and other basic rules 

I the prevention of serious  accidents, 

and  the accomplishment of the 

. .  - 
n 
n . Removal of factors that affect transport  stability, including serious accidents and mal-function of rolling stock and ground facilities 

steady train-running with no delay . Prevention of accidents caused  hy  human  operation during troubles - a period  when  train operation greatly depends on human ability to pay attention 
- 

a 

. .  e . Further mstallation of PRC and CTC . having a large station controlled by a central operatlon  center  through CTC 
. Reviewing various  ktnds of  work and reconstructing them . Technological development, etc. 

0 Provision of information for train crews 

0 Adaptat lon  to   the  increasingly  important  role of the dispatcher 
I . Creating a system  which provides train crews fixed information  (signal  positions, etc) and changing information  (instruction from an operation center, etc.) 

e . Rearrangement of the  dispatcher organization . Upgrade of dispatcher facilities . Improvement of the ability to deal  with  any  troubles ,elc. 
.Training of young  employees 
0 Appropnate training and further understanding for  each individual OEducation of the social  discipline as a member of society 
0 Improvement of the suppon system and communication Ohprovement of education, instruction, and  training  concerning  the baslc of safety ,etc. 

0 Extraction of the special sk~U that need to be tnhented  OPreparatron of an educating and uainlng  system In order to teach  the  baslc  mechanlsm  of f a n l i t m  and technolog~es  unlque to railways 
0 Promotmn  of  cornputenzed equipment and rnamtenance-free fanllties OA challenge IO acquire  the  certification of IS0 9000 series 
0 Establishment of a medmm-term plan wncemmg the safety  for  cooperating  companies , etc 

0 Continued  demand for the installation of ATS-P and for  the  measures lo improve the safety level, and the  cease of entrusting  and being entrusted  concerning tram crews 

.Inheritance of veterans’ skill, and  response to new  technologies 

Safety  concerning  freight  trains of JR Freight 

.Proper understanding of accidents 
ORe-recognition that the “proper understandmg of accidents” is the fust step to create  a  measure to prevent reoccwence of the accidents 

OMaking sure that the  stressed delermtnatlon of the  cause doesn‘t result in a loss of awaeness concerning  the imponance of employees‘ duties. , etc. 
Creating  a safety culture to  Olmprovement of the ability to analyze, In order to determine  the cause of the accident properly 

promote  measures  for  safety 
.Independent safely-seeking  activities of each  employee  (“Challenge  Safety” activities, etc.) , and  upgrading  education  and  training  systems 



Upgrade of 

-onventional 

Measures 

- 

New 
measures 

to be 
started 

r 

L 

Future  Intensive Measures for the Safety 
- Railway accidents which cause customers' dcath and injury and  employees' death - 

Railway  accidents liable for JR East Itself 
i 

of t ra in   operat ion  and  malntenance  work  systems I 

*Completion of ATS-P phase-IV installation 
* : Measures already taken 

. Installation of a new  function of speed verification into  the  lines  with 

of  an ATS-SN device which prevents wrong departure 
tram drivers from driving with the ATS-switch turned-off 

OPrevention of accidents  resulting  from  mistakes  during  the  procedure 
to  start  and  to  endmaintenance  work 

*Furihcr installatlon of the malntenance work management system of ATOS . Devclopment and lnstallation of the "malntenance work management system' 
(for major lines which ATOS system haven't been installed) and thl 
"supporting  system  for  the  procedure to reserve an area for  maintenance  work' 

.Guarantee of safety (for local lines) 
durlng  malntenance  work 
-Reformation toward 

OPrevention of mistakes  related to the  use of maintenance  cars 
*Study of realization that, like other train cars, large maintenance cars run short 
cutting of track circuits . Preparation of "ATS for  maintenance car 'I (Into ATOS sections, etc.) 

OProtection  of  maintenance  work  sections, etC. 

jrlnstallatlon of the train protection device into backhoes 

*Improvement of "the manual for the prevention of accidents  involving  train 
hitting of human being" for all divisions including Marketing and Transport 6 
Rolllng Stock divisions 

. Promotion of the use of the  device  which short-cuts track circuits 

OPrevention of accidents  involving  train-hitting of human  being 

*Promotion of a portable radio receiver which warns train-approaching 

. Start  of  installation of the facility, which  confirms  that  train  is  stoppin; 
within a designated  section at a platform  to  prevent  mis-operating of trail 

*Replacement of old train cars with new ones (rolling stocks, such as  Series 20 

f Dcvclopmcnt and installation of low-cost safety devices to detect object 

doors,  into  major  lines in the Tokyo metropolitan  area 

being caught between doors and 217, wlth devices that detect objects  caught between doors) 

including technologlcal caught bctwecn doors 

. Study of thc systematization of work related to train-running with limite 
speed (discussions, notiflcations, signal confirmations, etc.) 

and the color of temporary signals 

confirmation of signal indlcation 

. Executlon of the test for the Improvement of visibility concerning the shap 

. Study and installation of a  backup  system using ATS transponders for th 

train speed in a  section where 

%-Prevention of unexpected 
movement of parked cars. 
-Prevention of mis-operation 
of the lever which  operates  a 
level-crossing manually 
-Study of future train 

operation at a  station- 

. Study of limited measures, including  the elimination of some work, in th 
situation that  the uncontrolled movement of cars occurs only in  a area wit 

. Study of a  system which deals with operation of the lever which operates 
downward gradient. 

level-crossing manually and  with other works simultaneously, because th 
lever for manual operating of a level-crossing is operated  during  manu; 

. Promotion of the discussion results  from  the "study committee on the vlsion c 
signaling  and  shunting work, which may make operators confused. 

train overation at stations in the future" 

[Separate Sheet 3) 

Measures \ I  
related to the 
maintenance 

of rolling  stock 
a n d  

infrastructure 
(Including 

Shinkansen) 

d 

Crossings 

against 
natural 

disasters 

+Axle  breakage and 
the  falling off of 
rolling stock parts 

*Gauge expansion 
*wrong signaling 
*Nan-lowering of 

crossing gates 

OEmphasis on the  management  system  for 
safety by improving  the  management of data 
concerning  maintenance in each division 
(including  Shinkansen) and by reviewing 
manuals on safety, etc. 

multl-check the facilities  in  many  aspects 
and to handle  troubles immediately and 
appropriately, when new systems  and 

ODevelopment of various  kinds of sensors, 
technologies  are installed 

simulators, etc, and  the promotion of 
computerized crossing controller and H-type 
train detector  for levelcrossinzs 

OPreparation of organized  structure to 

c 
related to the 

human 
factors of 

"customers" 
and the 
"public" 

OSteady promotion of measures to prevent 

.Promotion of conventional  measures to prevent 
customers  from  contacting  trains  and falling at 
platforms, and the  study of the  measures to 
protect  customers on a platform more  effectively 
such as the installation of a fence into  a platform 

crossings  to  protect 

obstruction at a  level-crossing into the Tokyo 

accidents at station platforms 

*Measures to prevent' 
customers from 
contacting  trains and 
falling at platforms .Further installatlon of the  detectors which detect 

DFurther  improvement of the  ability of 

*Measures to prevent metropolitan area. 
accidents at level- 
crossings 

'Further installation of thicker  crossing gates, and 
the installation of European  crossing gates 

with monitoring  cameras  and to report them to 
the p o k e  

OPromotion of campaigns  through a year, etc. 

J .Promotion of the way  to watch  for illegal crossers 

.Promotion of campams  concerning  platforms and 
level-crossings to acquire  the  understanding  and 
the  cooperatlon of its customers  and  the  public 

- 
h 

OImprovement of the  prediction  and  detection 
technique 

+Promotion of .Acquisition of information on the  exact  amount 
measures to prevent of rainfall (and the  review of regulated  values) 
accidents caused by 
natural disasters 

'Analysis of wash & delve and rock slide 

OPromotion of extra  preventative  measures for 
.Development of detection  systems , etc. 

important  lines 
'Intensive  promotion for the  Chuo line and other 
major lines in the Tokyo metropolitan area 

phenomena 
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William Sydney Casley 

B~l l  is a professlonal engineer whose career rn public  service  has  spanned some 47 years 
within  the Australian Railway Industry HIS career has involved  some 40 years  with  the  NSW 
Government  Railways,  commencing  as  an  Apprentice  Rail  Car  Builder  and  progresslng  through  a 
number  of  senior  executlve  positions,  lncludlng  Works  Manager,  Chief  Production  Manager, 
Assistant  General  Manager  Workshops  and  Chief  Mechanical  Engineer.  This  was  followed  by 
some 7 years  with  the NSW Department  of  Transport  as  Executlve  Director  of  the  Department's 
Railway  and  Transport  Safety  Divlsions. 

Over  the 7 years prior  to  his  retirement  from  the  Department, B~ll has  been  at  the  forefront  in  the 
establishment  of  Rail  Safety  Legislation  and  rail  safety  regulatory  practices  within  Australia 

Bill's  extensive  knowledge  and  depth  of  experience  in  the  Rail  Industry  led  In  1992  to  him  being 
seconded  from  State  Rail  to  the  Department  of  Transport  to  the  comprehensive  role  of  formulating 
and  establishlng  major  new  legislation to ensure  that all railways  within  NSW  were  operated 
safely  This  new  leglslation, the NSW  Rail  Safety  Act  1993,  established  a  significant  landmark in 
the  operation of  railways in NSW  and  has  served  as  a  national  benchmark for  similar  legislation  in 
every  other  jurisdlction  in  Australia 

In February  1999,  Bill  established  Bill  Casley  Consultants  Pty  Ltd,  with  the  aim of providing  a 
service to the  rad  industry  in  relation  to  rail  safety.  A  princrpal  client  of  the  company has  been  the 
Speedrail  Group  Pty  Ltd  in  relation  to  its  proposal to construct  and  operate  Australia's  first  very 
fast  train between  Sydney  and  Canberra  Amongst the  tasks  associated  with  this  group  has  been 
the  establishment  a  suite  of  railway  safety  princrples  for  the  proposed  high-speed  railway  and  the 
development of Speedrall's  Safety  Management  Plan.  This  plan is armed at identifying  the 
significant  safety  risks  associated  with  the  proposed  railway  together  with  specifying  the  action 
Speedrail  will  employ  to  address  these  risks. 
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Paper for presentation  at  the  Tenth  International  Rail Safety Conference, 
Banff, CANADA 

19-22 October  1999 

OVERVIEW OF SAFETY CONSIDERATIONS 

FOR THE CONSTRUCTION AND OPERATION 

OF THE HTGH SPEED LINE 

SYDNEY TO CANBERRA 

ABSTRACT 

The  Australian  Commonwealth  Government  announced in August 1998 the selection of 
the “Speedrail  Group” as the  preferred  proponent to construct  and operate Australia’s 

kilometres  between  Sydney  and  Canberra.  The  Speedrail  timetable  will be based  upon a 
first very high-speed  railway. The railway  will  operate  over  a  distance of some 270 

45 minute  interval  service.  Services  will  operate from 0600 to midnight, 7 days  a week, 
365 days  per  year. The service  will  comprise 48 trains a  day (24 each way), with an 
average  interval of 45 minutes.  The  journey  time for express trains between  Sydney 
and  Canberra  will  be  less  than 85 minutes. 

The new  service is scheduled  to  commence  in 2005. The  railway  consists of two 
distinct  parts,  one  part  consisting of infrastructure  shared  with  other  railway  operators  in 
the Sydney  suburban  network (52km) and the remainder being new  high speed 
infrastructure  (designed for operating  speeds of up to 350 kmh) from the edge of 
Sydney  to  Canberra. 

The initial  operating  speeds  on the line  will be up to a  maximum  of 160 kmlh in the 
Sydney  suburban  network  and up  to 320 kmlh on  the  new inhstructure. 

The purpose  of this paper is to  highlight  a  range  of safety considerations  that have been 
taken  into  account as part of  Speedrail’s  process to develop  a safety management  plan 
for inclusion in its application  for  accreditation, for the high speed  railway,  under  the 
New  South  Wales  Rail Safety Act. 

W. S. Casley 
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SAFETY CONSIDERATIONS 

FOR THE CONSTRUCTION AND OPERATION OF THE HIGH SPEED LINE 

SYDNEY TO CANBERRA 

1. INTRODUCTION 
The Australian  Commonwealth 
Government  announced  in  August  1998 
the  selection  of the Speedrail  Group F‘ty 
Ltd  (Speedrail) as the  preferred 
proponent to construct  and  operate 
Australia’s fist very  high-speed 
railway. 

The purpose of this paper  is to highlight 
a range of  safety  considerations  that 
have  been  taken  into  account as part  of 
Speedrail’s process to develop  a  safety 
management  plan for inclusion in its 
application for accreditation,  for  the 
high  speed  railway,  under  the  New 
South  Wales Rail Safety  Act. 

In  developing its safety  considerations 
Speedrail  recognises  its  responsibility to 
comply  with  regulatory  safety 
requirements. 

The paper is set  out  to  give  the  reader  a 
general  overview  of  the  safety 
considerations  and  some  of  the 
outcomes  Speedrail  will  employ to 
ensure  the  safe  construction, 
maintenance  and  operation  of its high 
speed  railway.  In this regard  the  paper 
is  set  out  in  sections  which  reflect  areas 
for  safety  consideration.  Within  each 
section  is  a  short  description  of  the 
outcomes  Speedrail  intends to apply to 
address  the  issue. 

It should be noted  the  paper’s  contents 
are  not  intended to be  an  exhaustive  list 
of  safety  considerations  nor  do  they 
appear  in  the  paper in any  precise  order 
of  priority. The intent  is  to  provide an 
overview of the progress  achieved to 
date  in  addressing  the  safety  issues 

involved in Speedrail’s  high  speed 
railway. 

The Speedrail  project is aimed at 
providing  a  high  speed  rail  service 
between  Sydney  and  Canberra, to be 
operated  over  a  distance  of  some 270 
kilometres  and  serving  centres  along its 
route. 

The railway  will  consist  of  two  distinct 
parts: 

(0 

(ii) 

Sydney Entry, consisting 
generally of Rail  Access 
Corporation’s  (RAC) 
hfrastmcture shared  with other 
railway  operators  in the Sydney 
suburban  network (50 kms), and 

The High Speed Line (HSL) 
being  a  new  high  speed 
infrastructure  (designed for 
operating  speeds  of  up to 350 
km/h) from the edge of Sydney 
(Macarthur) to Canberra 
(220kms). 

A  commercially  viable  rail  service, in 
successful  competition  with  other 
transport  modes in the  corridor,  requires 
the  shortest  possible  journey  times. This 
will  be  provided  by  TGV  trains. 

The TGV has an  outstanding  record of 
commercial  service,  with  routine 
operations  in  several  countries at 300 
km/h. Since 1981  over 500 million 
passengers have been  carried  safely 
more  than 1 billion kilometres. 

TGV technology has room for growth, 
with  a 350 k m h  train currently  under 
development. A TGV has achieved a 
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speed on trials of  515 kmh including 
multiple runs above 400 kmh. 

To achieve the necessary  journey  times 
utilising TGV trains, a  new  rail 
infrastructure  must be  provided  from 
Canberra to  the edge of  Sydney.  The 
existing  railway  between  Sydney  and 
Canberra has a very  poor  alignment  and 
it is not  economically  feasible to 
upgrade it for a  commercially  viable 
high  speed  passenger  service. 

Within the Sydney  suburban  network, 
the trains will use existing  tracks,  or 
additional track laid  within  an  existing 
route  corridor.  Speedrail's  trains are 
fully  compatible with  the  RAC's  track, 
electrical supply and  signalling  systems 
of  the  Sydney  suburban  network,  having 
dual  power and signalling  systems. 

The  initial  rolling  stock  for  Speedrail's 
high  speed  railway  has been designed to 
operate  at the maximum  permissible 
speed in the Sydney  suburban  network 
(160 kmh) and  up to 320 kmh on 
dedicated  infrastructure  from  the  edge 
of  Sydney to Canberra. 

Speedrail's civil infrastructure  will be 
built to accommodate  350 kmh trains. 

2. KEY FEATURES OF THE 
PROPOSED HIGH SPEED 
SERVICE 
The journey time  from  Sydney 
Terminal to Canberra  for  express trains 
will  be less  than  1 hour  and 25 minutes. 
This journey time is comparable  with 
air when  accesdegress,  check-in  and 
waiting times are taken  into  account. 
The service  will be frequent, with  a  trip 
every 45 minutes  &om 0600 until 
midnight. 

In  the  Sydney  Entry area, Speedrail 
trains will run at  the maximum 

permissible  speed  allowed  by the 
infrastructure  of  the  suburban  network. 

Speedrail's  Sydney  Terminal  will  be at 
Central  Station.  Services  will  travel  via 
the New Southern  Railway, due for 
completion  May 2000, and  will be able 
to pick  up  passengers to and  from 
Canberra at the domestic  and 
international  terminals at Sydney 
airport.  The  Canberra  terminal  will be 
located  at  Canberra Airport, which  will 
become  the  major  transport hub for 
Canberra  and the surrounding  region. 

On  the  HSL,  two  intermediate stations 
will  be  provided,  one  in the Southern 
Highlands  District  and one serving 
Goulburn (a major rural centre). 

The  initial  service  frequency can be 
accommodated  with  the new high  speed 
line  built  substantially as a  single track. 

The  easement  will  allow for any  later 
enhancement of the line  required to 
meet  growth  in traffic. 

The HSL will  have no level  crossings. 
The  right-of-way  will be fenced,  with 
overpasses and underpasses to provide 
access  across the line for vehicles, 
people  and  animals. 

On the HSL,  platforms at intermediate 
stations  will be placed  alongside  loop 
lines,  allowing  non-stopping trains to 
overtake trains stopped  in the platfoms, 
via the  main lime. 

An advanced  automatic train control 
system,  integral  with  in-cab  signalling, 
will  be  provided on the  HSL, similar to 
that  currently  used  by TGVs in Europe. 

3. NSW RAIL SAFETY ACT 
The New  South  Wales Rail Safety Act 
was  proclaimed on the 21 September 
1993  with the object to promote the  safe 
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construction,  operation  and  maintenance 
of railways  within  New  South  Wales. 

The Act  applies  to  all  railways 
operating  in  NSW  with a track  gauge  of 
600- or  more  and the owner  of  any 
railway  infrastructure  and  the  operator 
of  any  rolling  stock  within  the  state 
must be accredited  under the Act for 
these  purposes. 

The Act  does  not  lay  down  prescriptive 
or universally  applicable  safety 
standards  for  an  accreditation  under this 
Act.  Rather  the  Act  provides  that  the 
primary  emphasis is to be on the 
development  and  enforcement  of 
railway  safety  standards  proposed  by 
the  owners  and  operators  and  examined 
and  agreed  by  the  regulating  authority 
(in  NSW,  the  Transport  Safety  Bureau). 

This approach  is  designed to ensure 
safety  standards  and  practices  will 
match  the  need  for  each  individual 
railway. 

A  railway  owner  or  operator seeking an 
accreditation is required to submit to the 
regulator an application  which  details 
how  the  proposed  railway is to function 
safely. In this  regard,  among  the 
information to be  provided is an 
identification  of  the  significant  safety 
risks  associated  with  the  proposal;  the 
proposed  safety  standards;  systems  and 
management  plans;  information 
regarding  management  and  financial 
capabilities;  the  infrastructure; rolliig 
stock  and  other  equipment to be used; 
staffiig; and  organisational  structures. 

In  particular  the  application is to contain 
a  comprehensive  safety  management 
plan  that  identifies the significant 
potential  safety  risks  associated  with the 
proposed  railway  and  specifies  the 
systems,  audits,  expertise  and  resources 
the  applicant  will  employ to address 
these risks. In this regard  Speedrail is 

currently  developing its safety 
management  plan. This development is 
utilising  the  safety  considerations 
contained  in this paper  and  Speedrail's 
document Railway Safety Principles. 

Speedrail's  document Railway Safety 
Principles will  be  one  of  a  suite of 
documents  which  will set out  the 
relevant  principles,  codes  of  practice 
and/or  standards  that have been 
accepted in relation to Speedrail's 
accreditation,  under the NSW Rail 
Safety  Act. 

4.  AUSTRALIAN STANDARD 
AS4292: Railway  safety  management 
This standard  was  prepared to establish 
a  uniform  set  of  safety  standards to 
simplify  the  development of railway 
safety  management  systems in Australia 
and to facilitate  the  safety  accreditation 
of railway  industry  participants 
throughout  the  nation.  Accordingly 
AS4292 aims to ensure  that  railways 
take appropriate  action to limit the risk 
of  injury to persons or damage to 
property, to acceptable  levels. 

Whilst  AS4292  was  prepared  prior to 
the  decision for the  Speedrail  project to 
proceed, its general  principles are still 
relevant.  Consequently, the 
development of Speedrail's  safety 
management  plan  will be undertaken 
with due  cognition of the safety 
standards  described  in  AS4292. 

5. MANAGEMENT POLICY AND 

Speedrail  recognises that positive 
measures  will be required to develop a 
culture in which  safety has appropriate 
emphasis.  Accordingly Speedrail is 
developing a suite of documents that 
will  describe its relevant  policies, 
principles,  standards, codes of practice 
and procedures  that will be applied 

STRUCTURE 
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across  the  organisation to ensure  the 
objective  of  safely  constructing, 
maintaining  and  operating  the  high 
speed  railway is achieved. 

Speedrail  will  put in place  systems  to 
ensure staff engaged  in  activities 
affecting  railway  safety  have: 

The physical  and  mental  fitness to 
do the  work 
An adequate sense of  responsibility 
to  be  entrusted to do the work 
The necessary  capacity  including 
communication  and  technical  skills, 
and  knowledge to perform  the  work. 

Senior  management  will  review  safety 
perfomance regularly. 

The management  review  will: . 

c o d i  by safety audits that  the 
requirements of Speedrail's  safety 

followed 
documentation  are  being  correctly 

the  effectiveness of the  safety 
documentation 
consider  and  where  necessary  act 
upon  reports  of  action  programs 
implemented to deal  with  specific 
situations 

for  hazard  or risk reduction 
review  progress  in  achieving targets 

review investigations  into 
hazardous  incidents 
review the  record of frequency of 
occurrence of hazardous  incidents 
consider  the  effectiveness  and 
adequacy of  safety  systems  in 
general. 

The proposed  management  structure  for 
Speedrail  is shown in Appendix 3. 

The Safety  Manager is the nominated 
manager  responsible for ensuring the 
continuing  compliance  with  Speedrail's 
safety  documentation  and  their 
continuing  effectiveness through a 
safety  audit  system. 

The safety  responsibilities  of staff, sub- 
contractors  and  others  identified as 
having  railway  safety  responsibilities 
will  be  documented. 

6. HAZARD INDENTIFICATION 
Speedrail  recognises that in its 
operation  of  the HSL situations may 
arise where  undesired or unexpected 
outcomes  could  impact  significantly  on 
the  safety  of its railway.  A risk 
management  process has been 
established to analyse  and  evaluate  the 
risks as a  precursor to establishing 
relevant reductiodcontrol mechanisms. 

Initially  a  qualitative  approach  will be 
used to identify  significant  potential 
risks on  the HSL. In this regard  a 
hazard  identification  workshop  was 
conducted  involving a range  of 
stakeholders  influenced by the project. 
Participants  included  representatives 
from: 

Speedrail  Group 
Rail  Access  Corporation 
State  Rail  Authority 
Maintenance  Contractors 
Qantas  Ainvays 
Australian  Capital Temtory 
Agencies  including  emergency 
services 

NSW  Agencies  including  transport 
safety  and  emergency services 

The findings of this initial  workshop 
identified  some 193 risks spread  over  a 
wide  spectrum of original  and  residual 
risk  situations. 

The top five risks were perceived as: 

Suicides 
Negligence of staff to carry  out 

Trespassers taking short-cuts  across 

Passenger trip/fall on  platform 

procedures 

high  speed line 
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Stafflack of  skill -unsafe practices 
Speedrail  recognises  that  further  studies 
will  be  necessary to formally  identify 
the  risk  profile  of  the HSL. Amongst 
these  studies  will be a  principle  task of 
establishing  provisions  for  dealing  with 
original risks such as collisions  and 
derailments,  etc. 

It is considered  the  existing  TGV 
provisions  established  for  operations in 
Europe  are an appropriate  benchmark 
upon  which to base  Speedrail's  actions. 

7. RAILWAY  SAFETY 
PRINCIPLES 
An important  aspect  of  the  Speedrail 
Group's  safety  policy is a  recognition of 
the  need to establish  appropriate  railway 
safety  principles by  which the 
construction,  maintenance  and  operation 
of  the  high  speed  railway is to be 
achieved. In this regard  Speedrail has 
established  a  document RaiZway Safety 
Principles to achieve this aim. 

Speedrail's Railway Safely Principles 
are  intended to give  advice,  by  clearly 
defining  the  railway  safety  principles 
that  Speedrail  will  established as 
minimum  safety  standards  for  the 
design,  construction,  maintenance  and 
operation  of  the  High  Speed  Line, 
Sydney  to  Canberra. 

Railway  Safety  Principles as a 
document  covers  the types of 
operational  systems,  infrastructure or 
rolling  stock  that  Speedrail  will use in 
its  activities. It should  be  noted  the 
principles  apply  to  the  finished 
infrastructure  or  rolling  stock  but  not to 
the  processes  of  designing  or  building 
such  assets. 
Regarding  operations  on  the  Sydney 
Entry  sector,  Speedrail's  relevant 
accreditation  for this sector  will be 
predicated  on  a  satisfactory 
demonstration  that as an  accredited 

operator  it  will  achieve  compliance  with 
the  relevant  sections  of  the  accreditation 
previously  granted  by the Department 
of  Transport to the  Rail  Access 
Corporation.  In this regard it is 
envisaged  that  there  will  be  no  conflict 
between  the  principles  contained in 
Speedrail's  document Railway Safety 
Principles and  any  requirements 
attached  to  Speedrail's  accreditation as 
an  operator on the  Sydney  Entry  sector. 

8. LEVEL OF SAFETY TO BE 
ACHIEVED 
Due consideration  has  been given to 
implementing the railway  safety 
principles in a way that  ensures  that all 
intolerable risks have been e l i i t e d  
and  that  all  remaining  risks have been 
reduced  to be as low as reasonably 
practicable. In this regard  Speedrail 
intends  to  achieve a level of safety for 
its activities  that is at least as good as 
existing  established  high  speed rail 
systems  with  proven  performance. 

In  addition to considering  the risks that 
may arise during  the  various  operating 
conditions of the  railway,  Speedrail has 
also  taken  into  consideration the risks 
that  may  arise  from  outside, as well as 
from  within its railway  system. 

9. EMERGENCY SITUATIONS 
Speedrail's  emergency  procedures  plan 
will  consider  both life threatening  and 
non-life  threatening  situations. 
The  emergency  plan  will  delineate the 
responsibilities  assigned to responding 
personnel  for  the  supervision, 
correction,  or  alleviation of the 
emergency. 

The following types of  emergency  will 
be considered as requiring  the  invoking 
of a  relevant  emergency  procedure  plan: 

First aid or  medical  attention 
required  by  passengers. 
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First aid or  medical  attention 
required  by  Speedrail  staff  or 
contractors working on  the 
Speedrail  system. 
Disabled or stalled  trains  under 
adverse  conditions. 
Evacuation of  passengers  from  a 
train  under  adverse  conditions 
Collision  or  derailment  of  rolling 
stock. 
Vandalism  affecting  the  safety  and 
security of the  railway. 
Fire  or  a  smoke  condition  on  a  train. 
Fire  or a smoke  condition  on  any 
part  of the Speedrail  system 
Fire or smoke  condition  adjoining  or 
adjacent to the  Speedrail  system  that 
threatens  the  system or disrupts 
service. 
Serious  flooding of the  system. 
Loss of electric  traction 
infrastructure  resulting in a stalled 
train(9 
Structural  collapse  or  imminent 
collapse  of  the  infrastructure  that 
threatens  the system. 
Any discharge of  flammable,  toxic 
or irritating  materials  into  the 
Speedrail  system  that  threatens 
people or the system. 
Extreme  weather  conditions  causing 
disruption  of  services. 
Natural  disasters  which  threaten the 
system or disrupt  services. 

Speedrail staff will  be  trained to enable 
them  to be conversant  with  relevant 
aspects  of the emergency  plan to enable 
them  to  function  efficiently in an 
emergency. 

If  an  incident  occurs  that  affects  or is 
likely  to  affect  the  normal  operation  of 
the HSL, it will be  the  responsibility of 
Speedrail staff with  knowledge of the 
incident to inform the  Operations 
Superintendent  at  the  OCC. 

10. SECURITY 
It  is  Speedrail’s  goal to achieve the 
highest  practical  level  of  security  for all 
aspects  of its operations. 

Speedrail  recognises  that  the  profile  of 
this  new  high  speed  railway  may  make 
it  vulnerable to a  range  of  anti-social 
behaviour  likely to be centred  around 
acts  of  trespassing. 

In this regard  Speedrail  will  develop  a 
security  program  aimed  at  establishing 
effective  security  measures to reduce 
the  potential for crime  and  improve 
passenger  security. 

Speedrail  recognises  that the 
development  of the HSL provides  an 
ideal  situation  whereby  the design of its 
infrastructure  can  reduce  opportunities 
for  criminal  behaviour  and  reduce  fears 
for the passenger. 

11. COMPETENCY OF STAFF 
Speedrail  will  establish  a  program to 
ensure  all staff are  adequately  trained 
and  qualified to competently  safely 
perform  their  respective  duties. 

An appropriate  monitoring  process  will 
be  established to ensure an adequate 
assessment  of  competence is maintained 
amongst  its staff  engaged in railway 
safety  work. 

Appropriate  competency  records  will  be 
maintained 

12. COMMUNICATION -STAFF 
Speedrail will institute  a  document 
control  system to ensure  relevant staff 
are able to receive  appropriate and 
current  documents  and  data. Changes to 
documents and data  will be identified 
and  recorded. 
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A  follow-up  mechanism  will  also  be 
instituted to establish  that staff 
understand  the  instructions  which are 
relevant to their  function.  Where 
deficiencies are uncovered  relating to 
individual staff, appropriate  remedial 
action  will  be  instituted  without  delay. 

13 MEDICAL  STANDARDS 
Speedrail  will  establish  medical  fitness 
standards  for staf f  involved in the 
construction,  maintenance  and  operation 
of its HSL. 

Relevant confdential records  will  be 
maintained of the staffs health  and 
fitness. 

14. DRUGS AND ALCOHOL 
Speedrail  will  establish  a  firm  policy 
regarding  a  “no-use  policy” of these  and 
similar  substances by its own staff and 
the staff of  any  contractor  required to 
carry  out  safety  critical  work  on  behalf 
of  Speedrail. 

It  will  be  a  condition  of  employment  for 
Speedrail staff to  voluntarily  agree to 
undertake  random  tests  for  drugs andor 
alcohol  when  called  upon in terms of 
the  policy. 

15. CONTRACT 

Speedrail  has  contracted  with  Leighton 
Alstom  Construction  Consortium 
(LACC)  to  procure the design  and 
construction  of  the  high  speed  line  and 
the  supply  of  rolling  stock. 

Speedrail  will  require  LACC to warrant 
to it that  the  design,  constmction and 
supply  of  infrastructure,  equipment  and 
trains  will be fit to allow  operation  of 
the  high  speed  rail  service  at  the 
designated  performance  levels. 

MANAGEMENT 

SNCF/SYSTRA  (French  Railways) has 
been  engaged as an  overview  consultant 
to provide  high  level  design  overview 
advice to ensure  that  technical  proposals 
comply  with  the  performance 
specifications. SYSTRA has  substantial 
expertise  in this regard fiom its 
involvement in the  design  of  very  high 
speed  rail  systems  in  Europe and 
elsewhere. 

16. PURCHASING 
Speedrail’s  management  system will 
incorporate the relevant system 
elements  of  AS/NZS IS0 9001:1994, 
“Quality  Systems.. .”. 
F’urchasing  procedures will be adopted 
to ensure,  amongst  other  things, that 
railway  safety  requirements  are  clearly 
communicated to subcontractors and 
taken into account in the evaluation  and 
selection  of  subcontractors. 

These procedures  will include 
maintaining  records  of  subcontractors  in 
relation  to,  amongst  other things, 
railway  safety  requirements  and  railway 
safety  performance  appraisals. 

17. INFRASTRUCTURE 
The HSL is designed in accordance  with 
proven  International  Standards which 
call for higher  standards  than those 
normally  applied  for  passenger services 
in  Australia. 

This requirement is borne  out of  the 
stringent geometric  and  dynamic 
performance  criteria  necessary for the 
operation  of  Speedrail’s  high  speed 
railway. 

Maintenance of the  infrastructure will 
be carried  out  in  accordance with 
proven  maintenance  policies and 
practices  that have served  the existing 
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European  TGV operations successllly 
since 1981. 

A diagram of the route of the HSL is 
attached as Appendix 1. 

18. THETRACK 
The track  proposed for the HSL is 
designed  utilising existing proven  TGV 
technology. 

The following criteria has been  applied 
to the  design of the track of the HSL: 

minimum  radius of curvature for 
alignment: 
desirable  value - 6250m  radii 
limiting  value - 5556m  radii 

track centres for main line  double 
tracks - 4.3m 

design of the alignment: 
maximum  gradients  used in the 

desirable  value - 2.5% 
limitingvalue - 3.5% 
exceptional  value - 3.7% 

vertical  curves: 
recommended - 25,000m 
standard  minimum - 21,000m 
exceptional - 19,000m. 
turnouts for normal use  on  the  HSL 
are  based  on  relevant  UIC  codes and 
are l i i t ed  to 3  designs: 
type tg - 1/65  (Speed  rating 230 

type tg - 1/21  (Speed  rating 100 

type tg - 1/15  (Speed  rating 80 

station  tracks  will  be  on  straight 
track  throughout their length,  with  a 
maximum  gradient of 0.15%. 
yard  and  depot tracks for  stabling 
and maintenance the high  speed 
train sets will  be  designed  on the 
basis of minimum radius of 25Om 
and a minimum  distance  between 
track  centres of 3.8m. 

- 

M) 

M) 

M) 

A typical  cross  section of the track is 
shown in  Appendix  4. 

19. UNWANTED INTRUSION AND 
UNAUTHORISED ACCESS 
The  entire  route  will be closed to public 
access  by  means of fences. 

Overpasses  and underpasses will 
provide  access across the line for 
vehicles,  people  and  animals. 

There  will  be inbvsion detectors to 
control  any  access to lineside signalling 
equipment  technical rooms and the 
power  supply  substations. 

No access  will  be permitted to the 
critical  safety  zone along the alignment 
when the services are in full operation, 
unless such access complies with 
approved  authorisation protocols. 

A single multi-functional  operation 
control  centre  (OCC) is to be  provided. 
Amongst its functions will be the 
requirement that it monitor intruders 
and take appropriate action to deal  with 
these intruders. 

Earthworks  have been designed to 
minimise the effect of rock  and 
mudslides. In areas of potential 

mining,  detectors linked to the OCC 
subsidence due to underground coal 

will be provided. 

Detectors  will  be  provided near and on 
over-bridges to detect vehicle intrusions 
on the l i e .  

Appropriate lineside access roads  will 
be  provided for the maintenance of the 
HSL  and its equipment. Controlled 
access gates will be provided at 
strategic locations to enable 
maintenance and emergency staff to 
gain access to the safety zone. In these 
situations, access will be controlled by 
the OCC Supervisor, utilising 
established  protocols. 
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20. CLEARANCES 
All  wayside  equipment  and  structures 
will  comply  with  the  infrastructure 
clearance  gauge.  The  positioning  of 
Electric  Traction  Infrastructure 
equipment is in accordance  with 
European  Standard  EN-  50122 

Wherever  practical,  line  side  equipment 
will be located  such  that  normal 
maintenance can be  carried out  without 
the  need for additional  measures to 
protect  personnel or  disturb  train  normal 
services. 

Should  a train be  stopped  on  the  HSL 
and it is necessary to evacuate 
passengers,  provision  has  been  made  for 
egress by the train's external  doors to be 
controlled. The locking  control  permits 
either  the right or  left  hand  side  of  the 
train  doors to be  unlocked so that 
passengers  disembark  on  the safe side 
of the  train. 

On  the  HSL the requirements  of  UIC 
gauge  standard  UIC 505 will  be  applied. 

On the  Sydney  Entry,  Speedrail's 
kinematic  envelope  at  all  times is less 
than  that  which  applies to RAC's 
maximum wide electric  rolling  stock 
gauge.  Consequently,  Speedrail's 
rolliig stock  will be  compatible  with 
RAC's requirements. 

21. INFRASTRUCTURE 
LOCATION  IDENTIFICATION 
An identification  system is to  be 
implemented  whereby  all  structures  and 
facilities  on  the HSL  will  be  readily 
identifiable for location  purposes. This 
is essential  to  ensure  correct 
identification  of  a  location,  particularly 
in emergency situations. 

22. EARTHWORKS AND 
STRUCTURES 
The  design  for  railway  bridges  on the 
HSL is in conformity  with  UIC  code 
776-2R. 

The  design for overbridges  on  the  HSL 
is in  conformity  with NSW  and  ACT 
Government  standards for road 
overbridge  structures. 
There are two locations on the HSL 
where  it  will  be  appropriate to place  the 
HSL alignment  in  tunnel.  These  tunnels 
will  have  a  minimum  cross-sectional 
area  of 75 square metres to ensure 
aerodynamic  stability and  passenger 
comfort  under  operational  speeds. 

On the Sydney  Entry  there  will  be one 
location  where  tunnelling  will  be 
provided as part of the  system to 
provide  Speedrail  with  suitable access 
to the  suburban  network.  These 
facilities  will  conform to the RAC's 
standards for tunnels. 

Diagrams  of  typical  structures  are 
attached as Appendix  5 

23. MINE SUBSIDENCE 
The HSL traverses  the  Southern NSW 
coal  deposits  over  some 80 kms of the 
corridor  between  Campbelltown  and 
Berrima. 

The depth of these coal  deposits  varies 
between  approximately  700  metres  at 
the  Campbelltown  end to approximately 
100 metres at Berrima 

Speedrail  recognises  the  necessity to 
develop a strategy to address the risk of 
mine  subsidence  impacting  operations 
on the HSL. 
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The primary  objective  of  its  strategy to 
ensure that Speedrail  can  operate  the 
system at a safe, continuous  level  of 
high-speed  service  with  potential 
interruptions  caused by  mining 
subsidence  being  limited as follows: 

Minimisation of  occurrences  of 
mine  subsidence. 
Speed  restrictions. 
Remediation works. 

The strategy to  achieve this comprises 
six  main  streams: 

a mining regime, which  provides 
predictions of  likely  times  coal 
reserves may  be  extracted. 
route selection, adjustments to 
minimise  the  length of the 
alignment  exposed to mining 
activities. 
movement, the object  of this stream 
is to  be able  to  determine  with 
confidence,  in  advance,  when 
movements will  occur  which  require 
the  imposition of speed  restrictions 
and  remedial  action  to  the HSL. 
design, th is stream  will  provide 
solutions  for  the  civil  infrastructure, 
which  can  accommodate  the 
movements,  which  may  occur. 
remediation, this stream  will  ensure 
that  remediation  back to the in- 
tolerance  configuration  will  be 
carried  out  both  expeditiously  and  in 
a  timely manner.  Key  elements  will 
be  the  provision  of  detection  devices 
and the positioning  of  rapid 
response  maintenance  equipment 
adjacent  to  potential  movement 
sites. 
expert opinion from  the  coal 
industry will  be  used  by  Speedrail to 
address  the  areas of mining  regime, 
predicted  movements,  design,  and 
remediation. 

24. STRUCTURAL INTEGRITY OF 

The  car-body  structure  and  bogies are 
designed  to  withstand  train  loads  under 
normal  operation. 

The cars  are  designed  with  a  proven 
crashworthiness,  with  high  compressive 
strengths  in  areas  occupied  by 
passengers  and  crew. 

The  power car at each end of the  train 
provides  protection  against  both  front 
and  rear  end  collisions. 

The articulated  design  of the train  with 

to maintain  the  integrity  of the rake in 
coaches  sharing  bogies  has been proven 

the event of a  derailment. 

A  typical  diagram of TGV vehicles is 
attached as Appendix 2. 

TRAINS 

25. TRAIN INTERIORS 
Windows are designed  according to 
UIC  standards.  There  are  four 
emergency  exit  windows  per  trailer. 

Safety  labels,  warning  and  pictograms 
are  provided to indicate to passengers 
the  emergency  devices. 

The trains  will  carry  emergency  and 
protection  equipment  such as: first  aid 
equipment,  megaphones,  portable  lights 
and two ladders,  one at each  end  of  the 
train. 

The power  supply of lighting is backed 
up by batteries. These batteries  provide 
for around 90 minutes of emergency 
lighting,  fitted in each  passenger  car. 

Sharp edges and comers and points are 
avoided  in the train interior. 

Coolants  used in electrical  equipment 
are of low toxicity,  low  flammability 
and  provide for a safe environment. 
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26. FIRE PREVENTION ON 
TRAINS 
Speedrail’s  TGV  trains  are  compliant 
with  the  Fire  and  Smoke  Standard  for 
French  high  speed  lines. 

Speedrail  will  enforce  a “no smoking” 
policy  for  all  passengers. 

Over-temperature  sensors  are  provided 
in  the  electrical  traction  equipment 
cases of  the  power  cars. 

Hand-held  fire  extinguishing  equipment 
will be provided  in  each  power  car  cab. 

Reactions to fire,  toxic  and  opacity 
fumes emitted  during  combustion  of  the 
materials  has  been  taken  into  account. 
The materials  used are selected  in 
compliance  with the standard 
NFF16101  and  will be applied as 
previously  applied  on existing TGVs. 

Fire alarms are reported to the  Driver’s 
cab  with  audible  and visual information 
to the  driver.  The  location  of  the  fire  is 
displayed on the  on  board  computer. 

Overheating  sensors  are  installed  in  the 
zones  of  the  train  set in which fire is 
most  likely to occur. These are:  power 
battery  chargers  in  trailers,  electrical 
power  cabinets,  inverters in trailers, 
battery  chargers  in  trailers,  the  motor 
blocks,  the  auxiliary  block  and  the  main 
transformer  in  the  power-cars. 

Detection  of fire in a  power  car  will 
lead  to  the  following  actions.  The 
ventilation  will  be  stopped  and  the 
power  circuit  isolated in the  affected 
area,  and  the  main  circuit-breaker is 
opened. 

Each  passenger MT is fitted  with 
portable  fire  fighting  equipment. 

Doors  and  walls  are  designed to l i t  
the spread  of  smoke. 

27. TRAINS - ACCESSEGRESS 
External  doors  are  of  sliding  plug 
design  and  have  door  closing  interlocks. 
The  doors  will be fitted  with an  obstacle 
detection  system to alert  the  conductor 
if any  door is not  properly  closed.  The 
doors cannot be opened  by  the 
passengers  during  a  journey,  except  for 
emergency  evacuation. 

Should  the  train  become  stopped on the 
main  line  and it is necessary to evacuate 
passengers  by  disembarking fiom the 
train,  the  locking  control  of the doors is 
individual for the right  and  the left side 
of the train in order to make  sure  that 
passengers  disembark  on  the safe side 
of the train. 

Each  passenger car is fitted  with  means 
of  emergency  egress  either  via  the  doors 
(in the event of a door  mechanism 
failure) or selected  windows if the doors 
cannot  be  used. 

28. TRAIN COMMUNICATIONS 
The  train is equipped  with  backup 
batteries to provide  power to the  vital 
equipment in case  of  failure of the  high 
voltage  equipment.  Vital  equipment 
consists of: 

Train to ground radio 
Communication  system  train 

On-board  public  address 
Emergency  lighting. 

The  communication  system  includes  a 
radio  between the operating  power-car 
and the OCC. 

Each  passenger car is fitted with 
appropriate  communications systems to 
enable the train driver and  the  on-board 
crew to control  incidents  and  direct 
activities  or  any  required  evacuation. 

The communication  system  includes 
intercoms to enable the crew  members 

master/  driver 
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to communicate  with each  other  in the 
train. 

The  communication  system  also 
includes  a public address  system  which 
enables  the crew to  communicate  with 
the  passengers. 

A passenger alm will  be  provided. 
Each  trailer has two  alarm  signal 
handles,  located  at  each  end of the 
passenger  compartments.  Passengers 
can  also use the talk-back  modules of 
the  passenger-Train  Master  intercoms. 
The  alarm is transmitted  to  the  driver’s 
cab so that the crew,  Train  Master  and 
the  driver can initiate  appropriate 
action. 

29. SPEED  REGULATION 
The  emergency  brake  command 
incorporates  fail-safe  functions. The 
mechanical brake complies  with  UIC 
standards. 

The  trainsets are equipped  with  parking 
brakes to prevent them  from  unintended 
moves,  when  parked. The brake  force 
complies  with UIC standard. 

The  main train brake  pipe  cannot be 
easily  and  involuntary  disconnected  by 
passengers. 

The  emergency  brake  system is 
designed to ensure safe  operation  at all 
speeds  up to the maximum  operating 
speed  under  all  Speedrail  alignment 
gradient  and for the  adhesion 
conditions. 

The  trains  will be  fitted  with  in-cab 

braking  system  and  a  train  driver’s 
signalling and ATP equipment,  a  proven 

vigilance  device. 

The braking system does not 
incorporate  components  which  could be 
harmful or emit poisonous  substance. 

The tachometry  provided  on  the  TGV 
trains is of  a  proven  design. 

30. TRAINS -RUNNING GEAR 
Bogies  are of a  proven  design.  They  are 
equipped  with  instability  sensors. 
Detection  of  instability  between  rail  and 
bogie is transmitted as an  audible  and 
visible  alarm  into  the  driver’s  cab.  They 
are  designed to ensure safe  operation 
when  there is an air leakage  in  the 
suspension. 

The  wheelhail  interface of Speedrail’s 
rolling  stock is compatible  with RAC’s 
requirements on the Sydney  Entry. 

Should the secondary  suspension 
become  deflated an alarm is reported to 
the  train  driver to enable an  appropriate 
speed  reduction to be applied. 

31. TRAINS - COMPATIBILITY 
WITH  SIGNALLING 

An Electro-Magnetic  Compatibility 
control  plan  will be implemented to 
ensure that the  system  operates  safely 
due to external  and  internal  influence  of 
EMI and has no  unplanned 
electromagnetic  interference  with the 
environment. 

Electrical  and  electronic  equipment 
include  proven  safety  design  protection 
which  prevent  overloading  and short 
circuiting  and  provide  insulation to 
minimise the risk of electrocution. 

32. TRAINS - COMPATIBILITY 
WITH  INFRASTRUCTURE 

On the Sydney  Entry,  Speedrail’s TGV 
trains are compatible  with RACs 
structure  gauge (as defined in RAC’s 
document C2100). 
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On the HSL sector,  Speedrail's TGV 
trains  are  compatible  with the UIC high 
speed  train  structure  gauge. 

33. TRAINS - COMPATIBILITY 
WITH ELECTRIC  TRACTION 
INFRASTRUCTURE 
The trains are  compatible  with  the 
electric  traction  infrastructure.  Refer to 
section 32 above. 

A  portable  overhead  cantenary  system 
earthing  rod  for  emergency use is 
provided  on  each  train  set. 

34. n W A Y  CONTROL 
SYSTEM 
The HSL's signalling  system is designed 
for safe operation  up to a maximum 
operational  speed  of 350 km/h. 

The core signalling  system is comprised 
of  existing, safe and  proven  signalling 
components  which  are  used  by  the  high 
speed  railways  in  Europe. 

It is designed to act  according  to  a  fail- 
safe  behaviour (it.  any failure  that  may 
affect  safety  shall  lead the affected 
equipment to a  more  restrictive  state 
which ensures safety)  which  can  be 
obtained by different  principles (e.g. 
majority  voting,  back-proving, 
information  encoding or intrinsic 
safety). The core  signalling  system is 
capable  of  real-time  receiving  and 
processing  the  information from the 
warning and  protection  systems in order 
to take adequate  action (e.g. trigger 
automatically  the  braking  system  or 
alarm  the OCC). 

A  multiplexed  and  encoded  data l i i  is 
provided  for  transmission  of  vital 
interlocking  data. The signalling  system 
architecture  includes an Automatic 
Train Control  System (ATC) which is 
currently successllly employed 

extensively  in  Europe. This fail-safe 
system  provides  for  safe  speed  control 
and train  stopping  distance  control. 

The ATC  automatically  controls  the 
speed  of  the  train to avoid  over-speed, 

train  collisions.  It  includes the ATP to 
over-running of signals  and  prevent 

prevent  driver  made  accidents  by  over- 
speed or over-running of signals. The 
driver  may be authorized to run on  sight 
to a  maximum  speed  of 30 !un/h. 
The ATP is positively  interfaced  with 
the  braking  system of the  trainsets.  In- 
cab  signalling  provides  independence 
fiom poor  weather  conditions  or 
reduced  visibility  on the main line of 
the HSL. 

The signalling  system  provides  a turn 
back  capability  on the main line. In this 
case, the driver  must  move to the rear 
power-car  and  initialize  it as the leading 
power  car. The driver  may  then,  when 
authorised, run "on-sight"  until  the  next 
marker. 
Safety  critical  items or functions  will be 
continuously  monitored.  Any  train 
control  command fiom the  OCC is 
processed  through the safety  check of 
the  interlocking  system  which  will  not 
allow  conflicting routes to be set. 
Warning  and  protection  systems 
transmit an alarm to OCC or 
automatically  request  ATP to activate 
the  emergency  braking  system. 

The signalling  system  architecture 
includes  Solid  State  Interlocking (SSI). 
The SSI system  carries  out the fail-safe 
processing  and  control  of the various 
fixed  systems  on the route  (for  example, 
point  machines  and  lineside  signals). 

The signalling  system  architecture 
includes  Train  Location  facility. The 
train detection  will be accomplished by 
a  system  based  on  track  circuits on the 
main  line. 
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Wayside hot box  detectors  are  provided 
at  approximately  every 30 kms along 
the  line to monitor  any  extreme 
temperature  changes  in  the  axle  boxes 
of  each train  during  its  journey on the 
high  speed  line. These wayside  hot  box 
detectors are connected  with the OCC. 
In  case of a detection of a  hot box, a 
visible  and audible alarm is transmitted 
to  the  OCC. 

Anemometers  will  be  provided  in 
critical  areas along the  route to detect 
side  wind  speeds.  Appropriate  alarms 
will  enable the OCC to take  corrective 
action. 

Workers’ protection  devices  will be 
installed at strategic  locations.  When 
activated  they  protect  the  affected  track 
fiom  a  train  entrance  or  by  applying  a 
speed  restriction. 

35. OPERATING  CONDITIONS 
In its  choice  and  design  of  the 
operational  systems;  construction  and/or 
maintenance  standards;  procedures for 
infrastructure  and/or  rolling  stock, 
Speedrail  not  only  depends  on  the  safety 
principles  expressed in its document 
Railway Sa$@ Principles, but  also  on 
the operational  requirements  of the 
railway  for  which  Speedrail  holds an 
accreditation. 

This has  meant  that  in  assessing  the 
suitability  of  any  proposed  safety 
measures  or  arrangements  Speedrail has 
taken  into  account: 
(i)  normal  operating  conditions, 

including  the  aerodynamic  effect  of 
the  train, 

(ii)  degraded  conditions  where  any 
component  or  part  of the railway 
system has failed; 

(iii)  foreseeable  abnormal  conditions to 
which  the  railway  system may  be 
subjected; 

(iv)  emergency  situations; 

(v) interfaces  with  other  railway 
owners,  operators  and  utility 

(vi)  foreseeable 
services;  and 

environmental 
conditions to which  the  operational 
systems,  infrastructure  or  rolling 
stock  may be subjected. This 
includes  temperature  extremes, 
wind, rain, hail,  snow,  ice,  flood, 
reduced  visibility,  land  subsidence, 
earthquake,  etc. 

36.SAFEWORKING SYSTEM ON 

Safeworking  systems play an  important 
role  in  maintaining the safety  and 
integrity of a  railway  system. The 
safeworking  system is designed to 
ensure staff  are provided  with 

to safely  and  efficiently  carry out the 
appropriate  instruction to enable  them 

relevant  duties  of their position. 

Speedrail  will develop and maintain an 
effective  safeworking  system  for 
operations  upon its HSL. In general  the 
safeworking  system  will  provide 
instruction  regarding the policies  and 
basis  of the system, station 
management,  signalling,  train  working, 
engineering  work,  emergencies  and 
special  working  associated  with the 
HSL. 

THE HIGH SPEED LINE 

37. OPERATIONAL CONTROL 
CENTRE 
A single  multi-functional  operation 
control centre will be provided. The 
operation  control centre will  control all 
train  movements over the high speed 
line  and  monitor the power  supply, 
intruder  and fire alarms (in signalling 
technical  rooms and power  supply 

CCTV  from stations, train radio and 
substations), anemometer sensors, 

trespasser  reports. This control  centre 
will  therefore house the functions of 
Central Traffic Control, Traction  Power 
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Control  and  Major  Incident  Control 
Centre. 

Direct  telephone  lines  (with  voice 
recording and  monitoring hctions) are 
provided  in  the  OCC  for  supervision, 
operation,  emergency  management  and 
disaster  prevention  purposes. The 
following  functions  shall  be  provided: 

connection to operation  telephone 
(traffk control) 
connection to maintenance 
telephones  (wayside  equipment  and 
equipment  rooms); 
connection to emergency  telephones 
(wayside  and  platforms); 

0 connection  to  radio  system. 

Power  supply to signalling  and 
communication  equipment  used  for  the 
safe  operation of the  railway is designed 
to mitigate  the  effects  of  a  single  loss of 
the  feed  AC  supply. 

The vital  control  system’s  power  supply 
will be provided  with  alternative 
sources of supply. 

Any vital  train  control  command  from 
the  OCC  passes  through the solid  state 
interlocking. 

The  OCC is not a  vital  system. Safe 
speed  control  and  train  stopping 
distance  control  to  protect  trains  against 
over-speed  derailment  or train collision 
is enforced by the  Track  Circuits,  the 
Solid  State  Interlocking  and  the 
Automatic  Train  Control. 

The primary  role  of  the  OCC is in 
traffk management. It plays  an 
important  role  in  the  management of 
emergency  situations. 

The control  centre’s  vital  functions  will 
be  protected by  way of  duplication  or 
redundancy so that  no  single  equipment 
failure is capable  of  completely 
disabling  the centre. 

The OCC  becomes  a  strategic  centre for 
the management  of  degraded  modes  of 
operation  by  application  of  relevant 
procedures. Its functions  are as follows: 

it  assigns  a  permanent  identification 
number to each  train  set  put  into 
service. 
it  automatically  sets  routes  from 
predefined  timetables,  corrects 
departure  times to match  timetables, 
detects  deviations from schedule, 
identifies  conflicts  and  informs the 
operator of them. 

0 it  remotely  controls the 
interlockings  and  therefore  creates 
automatically  or  manually  routes, 
and it sends  instructions to the 
interlocking  system.  Nevertheless, 
the  instruction is safely  checked  by 
the  interlocking  system  and is 
implemented  only  when safe 
conditions  are  achieved. 

38. STATIONS 
New  stations  will be provided  on the 
HSL at  the  terminus  at  Canberra  and 
intermediate  stations at Goulbum  and 
Southern  Highlands. 

The terminus  at  Canberra is to be 
developed as a  component of the airport 
master  plan. This will  facilitate  the 
interlining  between  different  transport 
modes. 

The intermediate  stations  will  consist  of 
an  island  platform  with two platform 
faces,  one  serving an up-loop  and  the 
other  a  down-loop. 
The  main  line  will be used to provide  a 
through line to enable  non-stopping 
trains to pass a  stopping train safely. 

Access to the island  platforms  will be 
by overhead  pedestrian  walkways. 
Suitable  “easy access’’  and stair 
facilities will be provided. 
All  new station platforms  will be on 
straight  track  throughout their length, 
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with  minimum  stepping  distances 
between  the train and  platform  edge. 

Passenger  assistance call  points  will  be 
provided  with  direct  access  to  the  OCC. 
Additionally station public  address 
systems  will be controllable  by  either 
local  station staf f  or the  OCC dependent 
on  whether the circumstances are 
routine or of an emergency  nature. 

The  existing  stations  at  Sydney 
Terminal,  Domestic  and  International 
airports  will  provide  interchange to 
other  transport  modes.  The  Sydney 
airport  stations are on  the  New  Southern 
Railway  which is scheduled to enter 
service in mid 2000. 

The  facilities at the  Sydney  Terminal 
will  be extensively  renovated to ensure 
they  provide  appropriate  amenities for 
the  travelling  public. 

39. STABLING AREAS 
While the OCC  controls  train  operations 
of  the  entire HSL, control  by OCC of 
the  stabling  yards,  workshops  and 
maintenance bases is  limited  to  the 
reception  and  departure  tracks. 

A limited  number of lineside  signals 
will be provided  for  shunting  purposes 
in  the  main  depot  area  and  at  stations to 
facilitate  train  movements.  These 
movements  will  he  controlled  by  Local 
Traffic  Control  (LTC). 
Dragging  detection  systems  are to be 
installed  between  the  train  maintenance 
facilities  and the main  line  in  order to 
prevent  a  train  with  a  hanging  part  from 
entering  the  main  line  of the HSL. 
These  devices  are  linked  to  the 
signalling  system to stop  a  train. 

40. ELECTRIC TRACTION 
INFRASTRUCTURE 
Speedrail’s  electric 
infrashucture  supports  a  25kv  AC 

traction 

system  and  will  be  installed in 
accordance  with  European  Standard EN 
50122. 

There is to be  a  double  neutral  section 
between  the  1500V  DC  on  Sydney 
Entry  and the 25kV  AC on the  HSL. 
One  section is earthed, the other is 
earthed  through  a  diode.  Trains  will 
pass  the  section  with  all  pantographs 
lowered. This is to preclude  contact 
between  1,5kV DC and  25kV  AC. 

An Electro-Magnetic  Compatibility 
control  plan  will  be  implemented to 
ensure  that the system  operates  safely 
without  detrimental  electromagnetic 
interference. 

Power  supply  connection  interlocking is 
provided,  where  necessary, for the 
protection  of  the  operation  and 
maintenance  staff. 

The  overhead  line  equipment is 
installed to a  safety  proven  European 
system.  It  will  have  the  capacity to be 
operated  under  designated  maximum 
operating  wind  speed  conditions. 

41. OPERATIONS ON THE 

All  Speedrail’s  railway  operations  upon 
the MC’s  network will be in 
compliance  with  RAC’s  safeworking 
requirements. The staff will  also be in 
possession of the necessary  competency 
to perform  duties  upon RAC‘s 
inhstructure, where  necessary. 

SYDNEY  ENTRY 

Safety  Considerations - Sydney to Canbena High Speed Line 19 



42. CONCLUSION 
The development of Speedrail’s safety management  plan is an important  element in the 
success of the Speedrail  Project.  When  con-joined with the Railway Safety Principles 
document  they will provide  a  suitable  benchmark for future High  Speed  Operations in 
Australia. 

Although the Sydney-Canberra high speed  rail service must and will  succeed 
commercially on a  stand  alone  basis, the Sydney-Canberra link is seen as the first stage 
in introducing high speed  rail to south-eastem  Australia. The infrastructure and 
technology  used for the Sydney-Canberra  link  will  be suitable for extensions to 
Melbourne  and Brisbane with commercially  viable journey times. 
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ROUTE OF THE HSL APPENDIX 1 



TYPICAL  TGV  DIAGRAM  APPENDIX 2 

I (POUER-CAR 1) 

1 221 50 

(TRAILER 1 - 28 BUSIMSS CLASS + 2 H + 4 TIP-Up SEATS) 

I 

I (TRAILER 2 - 23 BUSINESS CLASS + 24 ECONOMY CLASS + 1 TIP-UP SEAT) 

I 
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Implementation of a new traffic safety ORGANIZATION 

1. INTRODUCTION 

Sweden is a sparsely populated country with a population of some 9 million people on  an  area of 

450 000 sqkms. It is characterized of long distances, urbanization and of  big differences in 

climate conditions. 

Sweden is highly industrialized. The traditional industry branches are ores, steelworks and steel 

manufacturing (especially car and  truck  manufacturing)  and manufacturing based on vast 

forestry. All these heavy branches give  an  important base for rail transport over long distances-in 

domestic relations and &om Sweden to  the  European continent and overseas. However, the rail 

transport is exposed to a strong competition fiom sea and  road transport. 

In the three main  urban  areas- Stockholm, Gothenburg  and  Malmo- commuter trains create 

important public transport systems, and  between these three areas and in some other middle 

distance relations there is a competitive passenger traffic with trains with a rather high speed  (up 

to 200 km/h) 

The rail network-almost completely possessed by the State- consists of some 10000 km of route 

length. 75% of the route length is electrified,  and some 15% are double or four tracked lines. All 

railway lines In the State network are of  standard  gauge, 1435 mm. 

2. SWEDISH TRANSPORTATION POLICY DECISION 1988 

Based on the Government bill "Transport policy  for the 1990s", the Swedish Parliament decided 

in 1988 on a new  transport  and  environmental policy. This treated the future organization and 

financing of all  transport sectors, and  it  related especially to the principles of socioeconomic 

evaluation, responsibility for transport costs, the relation to and influence upon environment and 

end energy and  the  need for public transport for everybody. 
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2.1 The road model 

One  goal of the proposal was  to  create  equal competition conditions between road  and rail 

transport.  Road transport (freight and passenger  by  buses  and coaches) was evidently subsided, 

because lorries and buses did  not  pay taxes enough to cover the costs they caused society. Thus 

they  did  not pay what they should for road investments and maintenance, for environmental 

disadvantages  and for  the consequences of accidents. 

The proposal was to split of  the  Swedish State Railway into a public service enterprise- new SJ- 

and a State Rail Administration, Banverket  (BV), responsible mainly for the infrastructure. The 

investment programs were to be decided  on socioeconomic criteria. The train operators should 

pay  charges for using the tracks.  Those  charges  should be calculated on criteria corresponding to 

the road tax calculation. 

2.2 The planning process 

In  order  to  upgrade the railway infrastructure substantially the investment and maintenance of  the 

track  system (including equipment  for  energy distribution, catenaries, signaling and 

telecommunication systems) was  to be evaluated  and  decided  on the total socioeconomic impact 

to society. Thus, investment planning was also  to safeguard regional influence and the protection 

of the  environment. Besides being responsible for  the rail maintenance and necessary renewal, 

BV  was  to  plan for and implement a modem railway system, performing more train capacity, 

higher  speeds, higher axle loads,  increased safety, less noise impact etc. BV was to decide 

priorities  between investments in  the  trunk  system as well as design and construct the new 

projects. 

The planning work within BV  should result in a proposal to the Government on a 1 0-year 

investment  plan. This plan is  actualized  every 4" year, but it is always looking 10 years ahead. 

The Government approves the  plan. The intention is that the Parliament will allow grants yearly 

to BV  for financing the projects in the  plan. 
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2.2 Experiences ofthe split in 1988 

The new transport policy and  the more open  model of planning and decisions led to an increasing 

interest from the politicians to invest in the  railway infrastructure. E g in 1995 the investment 

amount was about 10 times the amount in 1988,  and  it remains in a rather high but decreasing 

level. 

Some major projects during the 90s are: 

- Upgrading to 200 kmm on several main lines 

- Double tracking on the West Coast Main  line Gothenburg-Malmo and on  parts of the Northern 

line Stockholm-Gavle-hge. 

- Partly new lines combined with upgrading and double tracking around the lake Malaren close 

to Stockholm 

- Capacity increasment for  the commuter train systems in Stockholm, Gothenburg, Malmo and 

Norrkoping. 

- Railway to Arlanda airport (in cooperation with a private consortium) 

- Upgrading for 25 t axle load  on major parts  of the main lines, 30 t on  the Iron Ore Line between 

Lulei and Narvik in Norway. 

- Expansion of CTC and  radio systems 

Last,  but not least,  the  new bridge and  tunnel  link  "Oresund link" between Malmo and 

Copenhagen has to be mentioned. 

3. FURTHER  DEREGULATION 

Due to the politlcal course in EU and in Sweden, there was decided on forthgoing liberalization 

of rail transport. Further competition within  the railway sector was a guideline. The access rules 

had to be changed. The remaining parts of  monopoly for SJ should be minimized. SJ should be 

considered as an  operator  among others. 
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In  the years 1995-1998 several  decisions to revise the rail  transport policy were taken. The main 

results are: 

Passenger  traffic 

- SJ still  has the traffic right  for  commercial  long  distance  passenger traffic. SJ keeps this right as 

long as  they want to operate. If the traffic is not  profitable  for SJ, they are not obliged to operate 

it, and  another operator might  get  the  access. 

- The county transport authorities  has the traffic  right  within  each  county  (and sometimes also in 

neighbor counties). They may  operate  their  trains  themselves  or  purchase the traffic from any 

licensed train operator. 

- State purchased traffic (for regional  welfare  reasons)  might be purchased  from any licensed 

operator. A new State authority  has  been  introduced  for purchasing non-profitable long distance 

traffic and making necessary  coordination  between  county traffic systems. 

Freight  traffic 

- The  right to operate freight  traffic  is  open to any  licensed operator. 

Charges for  using  the  infrastructure. 

The principles of the road  model are still  valid.  However, better knowledge on the impact on 

society of  different transport modes,  has  caused a modernization of the infrastructure charging 

system. The new charges should  correspond to the socioeconomic margin cost for operating 

trains. The total level of rail  infrastructure  fees have been  reduced ca 75%, while road taxes for 

trucks and buses  have  increased  slightly. 

Increased  importance of the roll of the National Rail  Administration  (Banverket) 

The National Rail Administration  is the central management authority in matters related to 

railways. The Administration is instructed  by the Parliament and the Government to promote the 

development of the railways, to operate  and manage the State railway infrastructure, to manage 

track  allocation and safety matters  for  rail  traffic  and to promote environmentally appropriate 

railway traffic. 
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Track affoeation and  traffic control 

The responsibility for  track allocation, timetable  establishment  and  traffic control is now 

organized in a new unit  within the National  Rail Administration. It is  called the Swedish Rail 

Traffic Administration, and it is independent  from  other parts ofBV in the sense that it acts as an 

arbitrator when BV and the railway  undertakings operating on the state owned infrastructure 

cannot  agree upon the  timetabeling  and  distribution of time allocated  for train operation and  for 

track  work. 

Common facilities 

It  shall  be possible to use the common facilities on competitively  neutral and non-discriminating 

terms. Therefore there is a  program for transferring some facilities from SJ to BV; e g freight 

tracks  to terminals, and  for giving rules providing  different operators traffic on SJ-owned 

stations. 

4. WHAT HAPPENED WITHIN THE COMPANIES 

The transportation policy decision 1988 led,  as mentioned earlier, to a split of the national 

railway  into one public  service enterprise- new SJ- and  a State Rail Administration, (BV). 

Due to several  reasons, the infrastructure company  was  for example not ready to take over the 

responsibility  partly  due to lack of competence in traffic related matters, the traffic control 

organization  remained  within SJ. 

After  the division, the two parts  evolved in different  ways. The new SJ recruited new top 

management  from  the  private industry but  remained in  its strong centralized organization. Most 

of the competence  concerning traffic and  traffic  safety questions had stayed within SJ, and the 

responsibility to maintain  the traffic safety  rule  book  and safety regulations was handled by the 

old  safety staff of SJ. The evolution of the  safety regulations was governed mainly by demands 

fiom the own  organization  and  from the Rail Inspectorate due to accidents and incidents. 

BV applied  a  decentralized approach with  clear  aims and a strong delegation of responsibility to 

the regions. This was necessary in order to  manage the great amount of investment they had  to 



handle. The big investments caused a rapid  change s in technology. This made it necessary for 

the personnel of  BV to understand the function of the safety equipment and signaling systems, 

but there sometimes was a lack  of  understanding of  the traffic processes and the old safety 

regulations. New technique that  didn’t fully mach the old safety rulebook, or which couldn’t be 

fully used due to the old rules, was sometimes introduced. 

The decisions in 1996 brought new changes. 

When the State railway infrastructure was opened to other traffic companies besides SJ it was 

necessary to create a neutral, non-discriminatory body for track allocation and traffic control. The 

Rail Traffic Administration, T,  was  formed with new  management recruited from BV and SJ. 

After a short time the Traffk Administration  took over the entire traffic control organization 

from SJ (approximately 1100 persons, mostly train dispatchers), without any organizational 

changes. This made the differences in organization and safety philosophy between SJ and BV 

clear to us, working in the Traffic Administration. 

Within SJ, the traffic control organization  had been made a body of it’s own, though it, in many 

aspects had  remained under the  management of the strong central staffs  of SJ. The traffic safety 

awareness  among the personnel was high, but  it was a rule-based knowledge depending on 

detailed information and instructions from the safety staff. 

Till now  the safety staff of SJ had managed the traffic safety rule book and safety regulations. 

Now  the responsibility for these regulations was transferred to the director general for BV. 

5. THE PROBLEMS WE, THE RAIL TRAFFIC ADMINISTRATION, ARE FACING 

TODAY 

Today the  Traffic Administration is facing several difficulties that has to  be solved in order to 

create a rational, safe and modem organization that can meet the demands from the changing 

railway market: 
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- As a result of the organizational  heritage  from SJ the traffic  control organization has  too  few 

employees with management  competence  in the regional  organization. This resulting m 

difficulties when communicating new requirements  and  goals. 

- Most of the overall  traffic safety competence  concerning traffic and traffic control  was  placed 

in the central safety staff of SJ and  stayed there when the traffic control organization  was 

transferred to T. 

- The traffic safety rule book  and  safety  regulations were written for a situation with one traffic 

operator, and  that  operator wrote it.  This  has  led  to  a  mix of safety rules and operational 

practice and  confusion about roles and  responsibilities. 

- The traffic safety rule  book and safety  regulations are extremely detailed and hasn’t kept up 

pace with the technical  and  organizational  development. 

- Drivers and  people  working  out  in  track  (as  well as, sometimes, the traffic safety rule book) 

tend to overestimate the train dispatchers possibilities to control the situation out in the track. 

- The  liberalization of the railway market  has  led  to  a  need for further regulation. 

- Many of the tools for traffic control  are  integrated with SJ’s IT-systems. This makes  it 

difficult to handle  other operators efficiently. 

6. WHAT  HAVE WE DONE AND WHAT ARE WE  DOING 

This new  situatlon  within the Swedish railways does not only give us problems; it also creates 

new  possibilities to new solutions and  will  hopefully  lead to a  more rational, safe and modem 

organization of the whole railway system. We are just  in the beginning of the process to solve 

our problems and some of the examples of  what  we,  in the Rail Traffic Administration are doing 

are: 
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- Education of personnel 
- Technique, closer contact  with  the  technical  departments of BV has led  to  new, 

additional training for train  dispatchers  and  safety  instructors. 
- Roll and responsibility 

- System  for safety audits and  feedback to the organization 

- New  IT-systems 
- Non-discriminating, makes it possible  for us to treat all operators in a  neutral  way, 

also  makes it possible for us to  construct better and  more efficient systems. 
- Better man-machine interface,  closer  contact with the technical departments of BV 

will hopehlly make this possible 
- 

- New  safety  rulebook, BV has the responsibility  for the overall  rulebook; the Rail Traffic 

Administration  will handle the  rules  concerning our internal  work. That covers approximately 

30 % of today’s rulebook. Some  of the key  words  for the work are: 
- User-friendly 

Based on modem technique and organization 
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1. Introduction 

London Underground Ltd (LUL) operates an urban railway rapid transit system over some 
400 route kilometres serving over 270 stations. Over 40% of the route is within tunnels 
which are constructed by either ‘cut-and-cover’ or deep level tube boring. In 98/99 61 
million train kilometres were run and 866 million passenger journeys made. Annual 
passenger journeys on the system have increased by 100 million since 1994/95. 

The first ‘cut-and-cover’ sectlons of what was to become London Underground  were 
constructed in the 1860’s. The first tube section was constructed in the 1890’s. The early 
1900’s saw the construction of further tube lines, and in the following decades the extension 
of the lines to London suburbs. 

Although there  are modern parts of the network, notably the extension to  the Jubilee Line 
which is undergoing phased opening  in  the second half of 1999, much of the London 
Underground network is old and requires considerable maintenance and improvement 
investment 

In order to provide this long term  investment  the UK Government has decided that a Pubhc- 
Private Partnershlp (PPP) will be formed. For this Partnership, London Underground 

upgrade companies, and a new LU public sector operator. The  Infrastructure companies 
Limited will be restructured into three private sector Infrastructure maintenance and 

have contracts to maintain and improve these assets 
will have long leases of the Underground’s  fixed and moveable operational assets, and will 

In preparation for this London Underground has been going through a major organisational 
restructuring programme. The intention  has been to establish shadow organisations wlthin 

undertaken prior to the letting of Infrastructure contracts. This paper describes the 
LUL so that a measure of testing the effectiveness of the future  arrangements could be 

approach taken by LUL to assure Itself that safety risks during and following the 
organisational change have been identified and suitably controlled. 

2. LuL’s Approach to the Safety  Review of Change 

LUL as a vertically integrated controller of railway infrastructure and a train and station 
operator can undertake its operations only on the basis that it has a Safety Case accepted by 
HM Railway Inspectorate (HMRI). The Regulations laying down this requirement also 
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require any changes which would render the Safety Case materially different from the  last 
version to be accepted by the HMRI before the change is made. 

The Health, Safety & Environmental (HSE) Management System in place in LUL contains 
a specific Directive and Code of Practice on the safety  review  and control of change This 
addresses all aspects of change including operational, engineering, and organisational and 
management changes. Where the failure to adequately conceive, plan, or implement a 
change could introduce safety risks there is a requirement for a case for safety to  be 
prepared. Cases for safety provide the safety justification for a change by presenting the 
findings of the safety risk assessment  and any conditions which must be met to assure safety 
durmg or after the implementation of the change. 

For the more significant changes, which are identified through a structured categorisation of 
potential safety significance, an internal peer review body of suitably competent and 
representative senior managers reviews the case for safety and identifies any concerns 
affectmg the acceptability of  the  case.  Only when LUL has assured itself of the case for 
safety will a change be submitted to HMRI for its acceptance where required. 

3. Specific Approach to Safety Review of the PPP Organisational Change 

3.1 Organisational Safety Review Team 

The existing safety review and change control processes established within the HSE 
Management System provided a sound  basis for the safety validation of the design and 
implementation of the new organisational arrangements. However, the Boards of LUL and 
its parent body, London Transport, decided to set up a specific senior management peer 
review team. The  terms of  reference  of  this Organisational Safety Revlew Team included: 

a) rewewing the cases for safety  developed  by the organisational design teams, to Include 
consideration of 

ii) the interfaces within and between the new organisations, 
i) the new organisational structures, 

iii)  the transition to the new organisation, and 
IV) the resources available to the new organisations. 

b)  maintaining a watching brief to ensure that risks are controlled during transition, 

c) reviewing and slgning off the  revised LUL Safety Case for submission to HMRI, 

d) having powers to send back to the organisational deslgn teams any issue whxh it  deemed 
unacceptable from a safety point of view. 

The Review Team is chaired by the LT Head of Safety and includes senior members  from 
the Operational, Engineermg, and Safety functrons of LUL who have experience  in 
carrying out such  peer reviews. The Team also includes a member from a private  sector 
organisation external to LT/LUL who has wide experience in safety risk matters across a 
range of industries, and who has knowledge of the experience of the privatisation of the 

based on a desire to bring to the  team: 
National railway m the UK. The decision to include an experienced external member was 
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a) a questioning of the LUL perspective of  the  way risks are currently shaped and 
controlled, 

b) a wider understanding of private sector culture, and 

c) a wider perspectwe on the issues presented by major contractor interfaces. 

Our experience has  been that the external member  has provided a valuable input to the 
Review Team. 

3.2 Interaction between the Organisational  Design Teams and the Review Team 

The established principle in  LUL is that it is the responsibility of those proposing change to 
assess the safety risks and make the case for safety. However, in recognition of the wide 

with the design teams from the outset. In particular: 
ranging scope of the  planned  Company reorganisation, the Review Team worked closely 

a) Joint workshops were held to identify the expectations of the Review Team and the 
support needed  by the design teams. 

b) The Review Team organised a design team seminar given by a leading UK expert on 
Designing for Human and Organisational Factors. 

c)  Joint exercises were held where the practical application of proposed new 

tested by running through Table-Top scenarios. 
arrangements in areas such as Assurance, Incident Management, and Access were 

As a result of the early involvement of the Review Team it was recognised that there was 
no overall safety co-ordination of  the various teams looking at various aspects of the design 
of the new organisations. As a result of the Review Team’s recommendation, a senior 
manager with a background in  safety leadershrp was appointed to provide this overall co- 
ordmation. 

In general  the Review Team considers the proposals from the Design Teams in panel 
sessions where written cases for safety are presented and discussed. Typically cases are 
initially accepted subject to a number of caveats which must be addressed by the design 
teams. These caveats are formally minuted and entered on to an Issues Register.  These  are 
closed out, depending on the nature of the  Issues, by a re-submission to  the Review Team 
of the whole case, or a report back on the resolution of the issues raised,  or  by a member of 
the Review Team visiting parts of the busmess to talk to individuals affected or to examine 
documents 

4. Managers’ Safety Responsibilities 

As one example of the many issues that have arisen from the design work and the revlew of 
the proposals for the new organisations; a key  issue has been to understand the managerial 
responsibilities for essential critical duties and functions which currently shape and control 
safety risks on the LUL system, and to map these across the new interfaces of the new 
organisations. 
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In a mature organisation like  LUL, these responsibilities have evolved over time and are 

Job  Descriptions, but have been  passed down as part of  the  succession of new managers to 
comprehensive. However, not  all  the responsibilities are clearly recorded, for example in 

the posts At a time of  maJor  organisational change, involvmg eventually a disaggregation 
of one organisation into four working under contractual arrangements, it was felt that a 
clear mapping of safety responsibilities  was essential 

Fortunately, LUL has a well  developed Quantitative Risk  Assessment (QRA) model of its 
major accident risks. The QRA consists  of extensive fault and event trees which give a 
structured representation of  what prevents initiating events which  could lead to an accident, 
what protects against those events  should  they occur, and  what mitigating actions control 
the consequences. 

Work has been carried out to map top level accountabilities against all the risk  controls 
within the QRA, and to assign responsibilities for the key management actions required to 

the successful execution of  these responsibilities have been  identified. This work, together 
implement these controls. As part of this the key dependencles on the actlons of others for 

with the identification of the  safety responsibilities of particular managers with regard to 
particular aspects of the HSE management system such as Standards and Assurance, has 
provided a systematic mapping of senior managers’ safety responsibilities. This will 
provide the basis for them to cascade the risk mapping of  safety responsibilities to those 
managers to whom they delegate. 

5. Status of the Design and Review 

At the time of writing this paper, cases for safety for a wide range of the aspects of the 
transition to the new organisational structures and arrangements and shadow running of the 
new structures are well developed As  an illustration, these have covered aspects such as: 

1) 

ii) 
iii) 
iv) 

v) 

vi) 

vii) 
vlii) 

ix) 

Arrangements for ensuring competent back-filling resources for those seconded to 
organlsational design teams or undertaking roles as designate managers in the new 
organisations. 
Allocation of infrastructure and assets to the three Infrastructure organisations. 
Structure of the Infrastructure and Operating organisations and their key interfaces. 
Allocation of scarce resources within the new Organisations and the trading 
agreementslconttactual arrangements associated with this. 
Provision of Safety Leadership training to designate Directors and senior  managers 
in the new organisations. 
Corporate Governance structures and the allocation of safety accountabilities and 

Safety Assurance arrangements. 
responsibilities (see the  discussion  in Section 4). 

Safety arrangements within the PPP contractual framework including matters  such 
as. 

b) Safety Agreement, 
a) Safety Case regimes for the Infrastructure companies, 

c) Regime for Standards in the PPP, 
d) Remedies for contractual default. 
Review of the resources and budgets for the new organisations at the 
commencement of  the  shadow running period. 
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The  LUL Railway Safety Case has  been rewritten to reflect the new structures and 
arrangements. This will be reviewed by  the  Review  Team before bemg sent to the LTlLUL 
Boards for approval. Acceptance of this revised Safety Case by the regulatory authorities is 
required before the changes can be implemented 

6. Conclusion 

The work to restructure LUL has  been a mammoth undertaking in a relatively short  space 
of time. The apphcation of LUL's Safety Review processes and the  need to satisfy the 
Review Team of the case for safety has placed burdens on the design teams to demonstrate 
that the potentzal safety risks arising from the change have been identified and that the new 
arrangements proposed will ensure that safety  risks are managed to a level which is as low 
as reasonably practicable. The number of issues  which have been identified as requiring 
resolution provide evidence that the structured approach adopted has been worthwhile 
Further,  the consideration of safety as the design develops (and the early identification of 
the issues this allows) rather than as a back-end  review has also helped to manage the  risk 
to the overall programme from safety concerns. 

I hope, by the time of presenting this paper to the Conference, to report that we have made 
the case for safety for the start of the shadow running of the new organisations to the 
satisfaction of both LUL and it's Regulators. 
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Background 

Girald 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 
coordination,  development  and technical consistency. 

He is presently Deputy  Director  of the Department in charge of the engineering, maintenance 
and validation of signalling,  ATO/ATP/ATS,  and energy supply equipments of the RATP 
network. 

Gtrald 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). 
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A New Approach to Risk Management at the RATP 

In 1996,  the RAP was confronted with  several serious incidents, fortunately without loss of life, 
but  nevertheless sufficiently recurrent  to be of  concern to  the company's General Management. A 
group of experts was then formed to examine the causes of these incidents and propose measwes to 
prevent their recurrence. 

The conclusions  of this working party were remitted to the General Management in December 
1997. 

Despite its maxim,  taken from Virgil's  Georgics: "Felix qui rerum potuit cognoscere causas" 
(Happy is he who can know the cause of things), the group pinpointed several weak points in the 
company, arising from the drawbacks of the experimental  method  and the oral tradition, the lack of 
a  system  approach  and  non-transparency  of  responsibility. 

Five main  recommendations were made: 

- adoption of a  risk management approach, 
- an approach  of  a  processes in its entirety, 
- systematic  substitution  of  a written culture for the present, mainly  oral, culture, 
- adaptation  of training methods and  tools for those involved, 
-more intensive  integration of a  quality  approach  in daily activity. 

On the basis  of  these observations, the RATP Chairman and Managing Director created  a General 
Delegation for System  Risk  Management  (Delegation Gh&ale la Maitrise des Risques Systtme : 
DGMRS) directly answerable to himself, to implement the working party's recommendations. This 
delegation is composed of representatives  from each of the company's main operational sectors. 

1 

mailto:Gerald.Chwchil@mp.fr


The DGMRS is essentially a  structure  for guidance and for inspiring ideas, the main missions of 
which  are: 

- promoting  and developing the  risk  control culture in the  company,  concentrating on improving 
interfaces  and initiating new forms  of training action; 
- deciding on measures to be adopted  after examining system risks, in concertation with the 
operational  and  maintenance  sectors. These are mainly in  the form  of  recommendations on 
interfaces  having an impact on safety; 
- intervening, at the request of the  operational  Departments or the General  Management, to  cany 
out  specific inquiries on railway  safety  matters, and making indepth analyses  of the critical events 
occurring on RATP networks. 

There is nothing particularly original in this change of  organisation within the company when it is 
compared  with that of  other  large rail transportation companies. It merely confirms that railway 
safety must be one of General  Management's major concerns,  and that all management levels in  the 
company  must make every effort to  achieve  and pay particular  heed to safety, for in this area more 
than in any other, nothing is ever  accomplished once and for all. 

In what  follows, I will not go into all the action which has been undertaken following this change 
of  approach by  the RATP, but merely cite three concrete examples which offer particular features. 

Risk management and << learning  from experience x 

Ifthe oral tradition is  to be supplanted  hy  a written one and a risk management approach is to  be 
encouraged,  then each significant new project or change in existing structures and usages must 
provide for a  preliminary  risk  analysis,  first for the project as a whole, and then for each technical 
development. 

This  document,  which is added  to as the project advances, constitutes a fundamental component of 
the  "safety  log". 

At the  end  of the project,  the  study, in which every identified  risk is clearly covered by constructive 
solutions or operating or maintenance requirements, constitutes the elementary risk analysis of the 
new or  modified  system. 

The intention  of the company is for this document not to end  up in a  cupboard when the project 
structure  moves into  the operational  structure phase, but that it become the true "safety  log". One 
solution  for avoiding relegation is to  add to  it with (( learning  from experience P. 

Practically  speaking, the Department  of Electrical Equipment and Systems in charge of system 
studies  and  safety  in  railway  systems, has  set up the practice of bimestrial <(learning from 
expenence )) reviews, operating on this principle. 

Every two months, major incidents in the network are analysed, and a maximum of three to five 
recommendations are derived from them  and  introduced into  the elementary risk analyses 
concerned. 

The elementary risk analysis thus becomes  a living, well-thumbed reference document. 
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Information and training 

As early  as  1996,  the RAP decided to place its know-how  and  experience into an in-house  guide. 
This relatively  voluminous  guide,  which  started  off  in  a  single  volume, soon spread to two. The 
first  contains  operating  safety  policy  in  design,  realisation,  operation  and  maintenance. The second 
is a collection of methods  and  tools,  including a description,  advice,  and  examples of applications. 
The latter  also  contains  basic  internal  and  external  statistical  data. 

Some  of  the  difficulties  of this guide,  common to all documentary  approaches  of this nature, are its 
dissemination  and its updating.  The  remedy  found  by  the DGMRS is digital  diffusion  via the 
company's  Intranet  network.  Our  Intranet  site is currently  being  created. It should  allow  virtually all 
employees  in the company  to be reached,  and  will be capable  of  meeting  employees'  specific  needs 
by  making  available  high-performance  navigation  tools. 

This tool is designed  above  all  for  management. A more  educational  approach  was  adopted  for 
operating  and  maintenance  staff,  based on a  simple,  mnemotechnical  approach. The support 
selected is comparable to the Ten Commandments  in its form  and  finality,  offering  a  simple, 
unambiguous  message  placing  responsibility  where  it  belongs. 

Two  examples  of this are: 

"I shall  comply  with  procedures  scrupulously'' 
"When I check  the  results  of  my  action, I shall  never must the  person who has carried it out, 
especially  if that person was  me". 

Each  of  these  commandments  will be illustrated  by a small film based on a true experience, or a 
cartoon strip or any  other  modern  support  for  communication;  and  will be tools  for  training  courses 
to be organised  for  the  various  categories  of  staff. 

In addition to the  guide, a similar  training  scheme  will be set  up for management,  completing  the 
"ten commandments"  with  the  general  principles  behind  them. 

Two examples  of this are: 
"Any activity  having an impact on safety  must  be  identified  clearly". 
'Wo safety  equipment  shall be modified  on the  initiative  of  units  in  charge of realisation  and 
maintenance  alone". 

Indicators and Benchmarking 

Management  of  risky  situations is much  easier  where  it is possible to anticipate  them.  However, it 
is very  difficult to obtain  a  relevant  indicator to meet these needs  in  railway  technology, for such 
events  are  rare. 

To  endeavour to progress in this area, the  RATP  began a research  project  early  1999, in association 
with  the  Ecole  Nationale  Sup6rieure  des  Mines (a higher  engineeriog  school) in PARIS. The 
subject  of this research is how to define an indicator of the  degree of danger. 
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The indicator is based on follow-up  of  changes  in  a  number  of  precursors  (near-misses)  selected  for 
their  relevance, the ease  with  which  they  can  be  followed up and  the  accurate  representation  of the 
different  parts  of  a  transportation  system  (technology,  men,  environment).  Examples  of  precursors 
are: 

- excess  speed, 
- signals  passed  at  danger, 
- recurrence, 
- fires starting, 
-track, rollimg stock and  fixed  installation  incidents. 

Each indicator is tracked  monthly,  whatever the season,  for  ease of comparison.  The range of 
indicator  variation is divided  into  three  segments: 

- a lower  range  corresponding  to  the  desired  operating  mode. This is the  requirement  range. 
- a middle  range  corresponding to an  operating  mode  requiring  particular  attention. This is known 
as  the  vigilance  range. 
- an upper range which  corresponds to an  operating  mode  giving rise to concern. It is the alert 
range. 

Each indicator is normed.  Value 1 is the  limit  between the lower  and  middle  ranges. A threshold z 
specific to each  indicator  is  the  limit  between the middle  and  upper  ranges. Value z is determined 
using  previous  observations  according to a statistical  approach  which  does  not  concern us here. 

Where the indicator for  one  month  crosses  threshold  value z, the various  players  in  the  company 
are alerted because this shows  that  the  chain  leading to an accident is building up. Therefore, it is 
time to act. 

We  plan later on to  calculate  the  sliding  indicators  over  the  longer  term, to reveal  imperceptible 
trends.  The  following  diagram  gives  an  example  of  the  complete  indicator  for  February  1999 in the 
Metro  network. 

- 2 8 %  

S p e e d  

*Track inc ident  
+13% 

M ktro 
- z value - 1 YalUe --month value 
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This indicator is now  in operation and has  already  shown its worth. A real application has been 
developed on the RER (RATP regional  express pen-urban network), as can be seen in the next 
diagram: 

Ferroviaue 

Th is  tool is well  tolerated  by the operating  managers who use it as a local management aid, which 
is one  of the goals  sought. 

Once the indicator is operational, it will constitute part of a  benchmark  used by other networks. 

Meanwhile,  more immediate action has  been  undertaken at company level. This is the creation of 
an international network  of  correspondents for railway safety, communicating via INTERNET. The 
idea is this: 

- to involve a  maximum number of networks, 
- to involve those people really concerned, 
-to work on very short questionnaires (under  1 page) 
- to work quickly due to digital exchanges, 
- to go into questions in more depth where necessary with the networks concerned, 
- not to become  tied down by the administrative constraints of  already existing associations such as 
the UIC or the UITP. 

The data base of corespondents is cwently being built up ffom a  hard core of the eight largest 
metro networks in the  world (COMET) and could be extended to  the networks participating in this 
conference. 

5 



1999 BANFF 

19 October - 22 October 1999 
Banff Springs  Hotel, Banff  National Park, Alberta, Canada 

Paper 9915 

Jim  Shultz 

CSX  Transportation's  New  Compact  with 
Employees: 

How  we  are  changing  safety  culture 



Blographical Profile 

James T. Schultz 
Vice President and Chief Safety Officer 
CSX Transportation 
Jacksonville,  Florida 

Date of Employment by CSX (or  predecessor): October, 1997 
Date of  Birth: February 13, 1949 
Place  of  Birth: Columbus, Ohio 

Education: Arizona State Unlversity, B.S., Polltlcal Science, 1972 
Webster University, M.A., Public Administration, 1976 
Unlversity of Southern California, postgraduate studies in Public Administration, 1977 

Employment  before C S X  

1979 to 1980 Manufacturing Manager, Procter and Gamble 
1972 to 1979 F4 Phantom Jet Fighter Pllot; Security Operations Officer, USAF, Overseas 

1980 to 1986 Director-Special Projects, Chicago and North Western Railway 
Trainmaster, Chicago and North Westem Railway 
System SafetyIRules Officer, Chicago and North Western Railway 

1986 to 1998 Railroad Safety Inspector (Operating Practices), Federal Railroad Administratlon, 
Los Angeles and Chicago 
Railroad Safety Specialist (Operating Practices), Federal Railroad Admmistration, 
Washington DC, HQ 
Dlvlslon Chlef-Operating Practices, Federal Railroad Admlnistratlon, Washington DC, HQ 
Staff Dlrector-Operating Practices, Federal Railroad Administration, Washmgton DC, HQ 
Reglonal Admlnistrator-FRA Western Reglon, Federal Railroad Administration, HQ at Sacramento,  Ca. 
Associate Administrator for Safety, Federal Railroad Admlnlstration, Washmgton DC, HQ (SES) 

Chronology of CSX Employment: 
1997 to  present Vice Presldent and Chief Safety Officer,  CSX Transportation, Jacksonvllle 

AwardslHonors: Former member  of U. S. Senlor Executlve  Servlce; Governor's Award for Leadersh~p; Academic Flrst Honors; 

tramng; U. S Jaycees "Outstanding Young Man of America"; Graduation Speaker and Member of Federal Executive Institute 
USAF Security Officer of the Year; Who's Who Among Students  in Colleges and Universities; Top 10% graduate-USAF jet pllot 

Team Awards: Secretary's Silver  Medal. 
Class 217; FRA Superlor Performance  Awards: FRA Administrator's Special Recognltlon Awards, FRA  Superior Performance 

Business, Civic  and  Professional Affiliations: Board of Direcfors: Jacksonville Urban League, Prevent Blindness of Florida: 
Member: Federal Executive lnstltute Alumni Association 

Family: Wlfe-Constance,  Son-Jason, Daughters-Lisa and Erin 

8/99 TRANSPORTATION 



“CSX Transportation’s  New  Compact  with  Employees: 
How We Are  Changing  Safety  Culture” 

by 

Vice President and Chief Safety Officer 
CSX Transportation 
JaCkSOnVille, Florida 

1999 International Rail safety Conference 
Banff Springs, Alberta, Canada 

October 21,1999 

James T. Schultz 

A LONG HISTORY OF ACHIEVEMENT 

The railroad industry has an impressive record of safety 
improvements. Numbers  and the severity of injuries,  deaths, and 
train collisions  have  decreased a t  significant rates in the past decade. 
But that isn‘t enough. Zero tolerance for any  casualty is our  ultimate 
benchmark. unfortunately, all the easy fixes have been  made. we 
need to find new and better ways to  continue to improve safety in 
the coming years. 

A t  CSXT we  have  launched a new era of cooperation within our 
railroad team. our managers,  our  labor leaders, and  our  employees 
are  collectively  engaged to  find ways to work better together  on 
common ground issues like safety, service,  and quality of work life 
enhancements. 

A NEW WAY OF THINKING ABOUT EACH OTHER 

CSXT’s roots go back 172 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 first railroads were built, labor-management 
relations in the industry have been characterized by tension and 
mistrust. Now, as the industry strives to capture new opportunities 
for growth, railroad employees,  labor union leaders, and rail 
management,  have joined  together a t  CSX Transportation in a new 
spirit of cooperation. 

we call it our “New Compact with Employees.” This Isn’t just 
another theory, catchy phrase, or  management restructuring. It is 
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we tackled, with today's  union  driven safety programs as an 
outgrowth. While we are a t  the very  early stages of these  employee 
based programs,  we are confident that with time, we will see 
significant progress toward our  goal of becoming a "zero tolerance" 
railroad. 

A DRAMATIC FIRST STEP 

In one bold step, CSXT and  labor  organizations representing a 
majority of our  employees  broke away from outdated policies  and 
inaugurated a 21st century  approach to employee  performance. On 
~ u l y  I, 1998, CSXT, the United  Transportation  Union  and the 
Brotherhood  of Locomotive  Engineers  became the first in the nation 
to  jointly develop  and implement a new  policy that replaces former 
railroad  disciplinary  procedure. 

The new "Individual Development and Personal Accountability 
Policy" has moved the company from a unilateral  approach to one of 
partnership with the operating craft organizations.  Positive 
corrective action - not punishment - is the cornerstone of the 
flew policy. 

A minor rules infraction is now addressed jointly by the local 
CSXT manager  and the union  local  chairman. Repeated minor 
offenses  and first-time serious rules violations are handled through 
non-punitive methods, such as "Incident Review  Committees"  and 
"Time-out sessions.  Only in cases of continued serious  offenses or 
egregious  rules  violations will the new  policy require formal hearings 
under the terms of the applicable collective  bargaining  agreement. 

our  other labor  organizations  have  since joined  the ranks of 
supporters of this new  collaborative  approach, which has been 
attracting attention nationwide, both inside  and outside the rail 
industry. This singular action has removed fear of  reporting safety 
concerns,  and removed  Dotential for a perception of "intimidation" 
not  to report. 

A COMPREHENSIVE  APPROACH 

Although the Individual  Development  and  Personal 
Accountability  Policy is a major element of  the New compact, many 
other initiatives also are helping establish the New Compact all 
across the railroad. Here  are a few of many examples: 
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Labor/Management  selection Panels - In another first for the rail 
industry, CSXT is providing rail  labor with a voice in the selection 
of employees for certain  management promotions and  positions, 
demonstrating the railroad's commitment to making  labor 
organizations  partners in business  and safety decisions. 

Quality of work Life - The CAT is studying innovative ways of 
addressing quality-of-life issues,  such as manpower  planning, 
excessive  absenteeism,  crew  management, work-rest issues and 
days off. 

Customer  Service Improvement - Craft  employees  are part of a 
culture-change  team that has resulted in improved service for 
Tropicana North America,  which ships fresh  orange juice on CSXT 
from Florida to the Northeast  and  Midwest in  unit trains. 

Dress for Effectiveness - CSXT has adopted a railroadwide policy 
of business  casual dress. This "dress for effectiveness" policy is 
designed t o  reduce an  image of autocratic  management, 
encourage open communication,  and eliminate visual  barriers 
between managers  and craft employees. 

Operational  Testing  Program - With participation from labor 
organizations  and the FRA, CSXT has revised its operational testing 
program. The new program shifts emphasis from discipline to 
training and development with labor helping design the follow 
UP. 

A NEW RAILROAD FOR A NEW  CENTURY 

Preparing a company with cultural roots in the early 19th 
century for  the 21st century is a formidable task - one that 
requires  courage  and commitment. CSXT, our employees  and  labor 
organizations are demonstrating that courage  and commitment by 
embracing the New  Compact. By reinventing our company's culture 
in a spirit  of trust and  teamwork,  we are ensuring that our railroad 
will continue t o  be a major contributor to the American  economy 
for many generations to come.  And safety will be our cornerstone. 

Voices of Change: What Some Are Saying About Us ... 
o "within the industry, Csx has forged ahead on the issue of 

empowering employees  while other railroads have roroceeded 
more  cautiously.  'The  language being used by CSX and  other 
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railroads is similar, but the difference is CSX is applying it,” says 
James Brunkenhoefer, national legislative director  for  the United 
Transportation Union in Washington, D.C.”  The Wall StreetJourna!, 
Florida Journal, April 7, 1999. 

o “I’ve  never seen anything like this in my 20 years” with  the 
railroad. Robert Cobb, conductor and UTU local chairman, 
Montgomery, Ala. The wall Street Journal, Florida Journal, April 7, 
1999. 

o “The new policy is nonadversarial and allows employees to  learn 
from  their mistakes ... rather  than disciplining them and sending 
them  home. instead of being  tailored to  the ‘problem’ 7 or 2 
percent, this policy is geared to  the 98 or 99 percent who do a 
goodjob.” Traffic world, November 2, 1998. 

o “There is  risk in my calling for  a New  Compact.  There is always risk 
when you paddle into unexplored waters. And I don’t have the 
answer - the silver bullet  that will  end our long  history of 
conflict.  But I know that this is a  unique  period in which all parties 
are willing to  take  these risks. Let’s not  let this moment pass us 
by.“ Alvin R. ”Pete” Carpenter, Vice Chairman, CSX, and former 
President and CEO, CSX Transportation, in a published message t o  
employees. 

“Today we begin writing  the  first  words  in a new book about  how 
labor and management should work together on the railroad of 
the 27st century  in  a  partnership of mutual respect  and 
accountability. Every operating  employee on CSXT literally begins 
his or her  working life  today  with a fresh start  at a carrier that is 
asking them to participate in creating the best working 
environment on an American railroad in history. This is an 
opportunity  we  intend t o  seize and turn  into a success.“  Charles L. 
Little,  International President, United Transportation  Union, a t  a 
news conference announcing new discipline  policy. 

o ”SENSE provides information  about safety issues and  a  flow-back 
mechanism to ensure that workers are  kept  informed  about 
resolving those issues. From the enthusiasm that I’ve seen, there 
is genuine  buy-in at  all levels.  Workers now have the  ability t o  call 
attention to unsafe conditions, t o  inventory the  property  for 
unsafe conditions, and t o  have them fixed.” Clarence Monin, 
former International President, Brotherhood of Locomotive 
Engineers, in CSXToday employee newspaper. 
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o “The  company is asking for and accepting  my advice. Imagine 
that.” Randy Hall, Engineer,  Tampa, Fla., member of Tropicana 
service improvement team. 

o “This new policy will serve as the industry benchmark helping all of 
us achieve  our  collective goal of zero tolerance (for injuries). This 
policy is in keeping with the spirit of the partnership established 
among CSXT management, railroad labor and the FRA.“ JOlene M. 
Molitoris, administrator of the Federal  Railroad Administration, a t  
a news  conference  announcing  new CSXT discipline  policy. 

CONCLUSION 

The labor-management  leadership team a t  CSXT recognizes 
that while we  have a good start,  we have a long way to  go with our 
new compact to achieve  our  goals as a company. ThOSe goals-  zero 
casualties, premier customer service,  company growth, and 
continually increasing  franchise  value to our  shareholders, are within 
our  reach if we do it together. we are committed to  this course  and 
believe it will be our competitive advantage in the 2Ist Century. 

________________________________________---- 
Paper delivered by James T. Schultz, VP and  Chief  Safety  Officer,  CSXT,  October 21,1999 
Banff Springs, Alberta,  Canada -- 1999 International Rail Safety  Conference 
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SUMMARY 

This  paper outlines an eight-step  pyramid  safety  model for linking employee 
engagement to safety  performance.  It  should be understood  that the important goal of 
railway safety must be promoted  by two different  efforts: the reduction of accidents 
and  the protection of life, property  and the environment. 

DEFINITION OF CONCEPTS: 

EMPLOYEE  ENGAGEMENT 
According to Kim and Mouborge  (1998)  Employee  Engagement means 
involving individuals in  decisions  that  affect  them by both asking for their 
input and allowing them to  refute the merits of one another’s ideas and 
assumptions. 

THE HUMAN ASSETS  APPROACH 

It means explicitly teaching  employees  desired values and behaviours. It is 
about empowering people to act as the CEO  would,  and then rewarding  them 
when they do.  (Farkas  et al. 1996). 

EMOTIONAL  INTELLIGENCE 

Emotional Intelligence refers  to the capacity of recognising our own feelings 
and those of others, to motivate  ourselves,  and to manage emotions well in  our 
relationships.  (Goleman,  1998). 

SAFETY 

According  to Bird (1996)  safety is defined as control of accidental  loss. 

INTRODUCTION 

In  this  paper  we share an eight-step  pyramid  model  that  can be used by organisational 
leaders  to  improve safety in their  organisations.  We describe the components of each 
step  and  how  to manage the  process. This model is flexible and  concrete. Checklists 
are  provided for easy  application  and  adaptation.  (See Appendix A). 

BACKGROUND 

The  democratisation of South  Africa in 1994 had a major impact on many 
organisations and Spoomet is  no  exception. Managers are angry.  Employees 
disenchanted. Turnover is high.  Morale is low. Accidents have escalated  to  levels 
unimaginable. Leaders are  frustrated.  Management  had to deal with three change - 
resistant  personalities. 
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“ Any successful organisation  has  three  change  resistant  personalities”  writes 
Friedman. “You have  Barons  who  perceive  change  as  risk  to their fiefdoms  and , 

personal importance. You have  Creationist  who  feels  comfortable  with  things as they 
are  and distrust evolution. And  you have  Romantics,  who  hark  back  to  some 
imagined Camelot, when  every  subject in the  kingdom was prosperous” 

Following two years of  research,  we  developed  an  “eight-step  pyramid  safety  model” 
that  we have successfully  implemented  in  our  organisation. 

THE RESEARCH FRAMEWORK 

We  conducted  a  qualitative  research  study  on  the  best  methods  and  practices  for 
engaging employees to safety  performance in an  ever-changing  environment.  Using  a 
formal  and verbal survey  format, we interviewed  and  studied  over  five  change  efforts 
in  our  company.  We also  conducted  an  in  depth  analysis  on  leadership. 

We used a human assets  approach.  Simply put, this approach  means  that  safety is 
managed for success through  people  policies,  programs  and  principles (Farkas, 1998). 
It  means that people are to be more  precise,  employees  are  taught  desired  values  and 
behaviours. The philosophy  behind this approach is: Give  a little responsibility;  get  a 
little  back,  but give a  lot,  and  people  soar.  It’s  management  by  letting  go.  Live  and 
let  live. 

There  are  a  lot of companies  which  attempt  to  motivate  people  by  paying  them  a  lot.  I 
don’t  dismiss this method’s  efficiency,  but  people  are  likewise  motivated  when  they 
enjoy  coming to work,  when  they  like  the  people  they  work  with,  and  when  they  are  a 
part of a caring environment  with  a  sense of belonging and  ownership. 

Keeping  people  happy  and  caring  about  them has another positive impact  on  the 
organisation,  it  creates  “synergy”  between  divisions,  the  kind  of  co-operation  that  gets 
people  to  talk, share information,  and  hold  hands in times  of  trials. 

In  companies  without  integrity as a  core  value,  politics  and  manipulation thrive and 
creativity  evaporates.  It is important to know the human  beings  behind  “human  asset 
management”. We must  not  only be interested in  careers  but  in  families,  personal 
problems  and  personal  interests.  The more you  know  people the more  you  can  help 
people  achieve the happiness  and motivation  that  keep  the circle alive. 

The  human assets management  approach comes down to trust  development  and 
empowerment. It is a  system  that disseminates certain,  explicit values and  then 
rewards  those who embrace  them, building an  organisation  in which everyone 
demonstrates  predictable,  acceptable behaviour (Farkas, 1995). 
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In many  organisations  safety  is  in  “neutral zone.” A neutral zone is a  nowhere 
between two somewheres. The eight-step  safety  model  outlines  eight  successful 
factors  that must be  co-ordinated,  balanced  and  tracked  in  any  safety  change  effort. 

The  model  pays  attention  to  change.  Change is hard.  It  often  requires  groups  and 
individuals to abandon  the  experiences,  beliefs,  and  values  that  have  guided  their 
careers  for many years. 

Research had shown  that  discipline  collapse is always  a  problem  in  any  changing 
society. This was a  serious  “disease”  that  warranted our attention. The causes  of 
discipline  collapse  were  the  following:  rebellion,  anger,  the  pain  of  divestiture, 
incompetence,  resistance,  poorly  defined  regulations  and  disengagement. 
Disengagement is a  cause  for  concern  because  without  employee  engagement  safety 
performance  will  suffer  and  therefore  perish. 

There  are  many  change  theories; the most  classic  being Kurt Lewin’s  unfreezing, 
moving,  refreezing  (Cummings  and  Worley,  1993: PP 27). The human  assets 
approach by Farkas  et al (1996)  was  found  to be appropriate  in our research. This 
approach  promotes  an  environment  of  honesty  in  which  people  feel  confident  and 
trust  one  another. This environment  promotes  risk-taking  problem - solving and 
creativity, which results  in  employees  who  work  hard  and  stay with the  company for a 
long  time.  These  employees,  experienced  and  motivated,  naturally  improve  the 
company’s  operations,  and  create  success.  Success  leads  to  happiness,  which  leads 
back  to integrity and  safety  performance. 

THE PYRAMID SAFETY MODEL 

Reward  Syste 

Intellectual 

Safety  counselling 

Safety  communicahon  and  training 

/ \ 
/ Safety  Teamwork \ 

/ Achve participation  by  organised  labour 

Safety  Leadership  by  Top  Management \ 
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The pyramid Safety Model  consists  of eight steps: 

1. 
2. 
3. 
4. 
5 .  
6 .  
I .  

8. 

Enact the role of safety  leadership 
Active participation by  organised labour 
Nurture safety  teamwork 
Develop training and communication  system 
Safety counselling 
Intellectual and  emotional  recognition 
Develop  a  reward  system  that  would  pay for safety  performance and safety 
results and, 
Like a reverse gear,  measure  and monitor how the system  works. 

These steps are meant to engage  your  employees. To get the safety wheels in motion, 
all the eight “gears”  must be fully  engaged. 

1. SAFETY LEADERSHIP BY TOP MANAGEMENT 

If you want to accomplish  anything  effective, start at the top. As Rose Hanington 
aptly put it “You cannot  sweep the stairs by starting at the bottom  and working your 
way  up.”  Leadership is the skill  that  must be mastered if you  want to play “above  the 
safety hoop.” There is an acute need for leadership  in  safety  management.  Leaders 
must  demonstrate  their  commitment  to safety. It is also  important  to develop safety 
leadership  in  middle  management  and supervisory levels. It is  a  truism that safety is 
over-managed by underled.  Leading skills are different  &om managing skills. 
Managing  Involves  planning,  organising,  controlling,  and  doing. Leading involves 
visioning,  aligning,  empowering  others  and  constancy of purpose. 

What  kind  of  leader  do we need in Safety Management?  A philosopher called  Isaiah 
Berlin  talked of the  difference  between  “hedgehogs  and  foxes” among human 
population.  Hedgehogs  move  people  around like pieces on the chessboard without 
taking into  account the human  consequences. Foxes take the individual needs of 
people  into  account.  We  definitely  need  safety  “foxes”  not safety “hedgehogs”.  We 
can only play  above the safety  hoop if and only if we have leaders with Emotional 
Intelligence,  (Sunter,  1999). 

Research  and  practice  show  that there are five activities that leaders must engage  in. 
(Neuschel,  1998) 

+:* SHOW THE WAY 

The leader must be  involved in shaping and articulating the safety mission of the 
organisation. He must articulate it clearly and convincingly and inspiringly, 
identify  the  ongoing  tasks  necessary  to achieve the mission, and discipline the 
organisation to always  concentrate on those tasks (Neuschel,  1998). 
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Leaders fiom that safety cannot  be  assumed  but  must be displayed. They  must  be 
safety torchbearers and  the  protectors of the flame should its brightness be 
endangered 

Q MOTIVATING THE ORGANISATION 

The leader must generate excitement ‘’turn people  on.” He must generate passion. 
As Tom Peters warned “programs fail because of systems without  passion or 
passion without systems.”  One  may, safely say those safety programs fall because 
of  leaders  without  passion. 

Q BEING THE AMBASSADOR 

The leader must  represent his people  and  must be beyond  blemish. He must bring 
joy and pride to his people. The leader speaks for the troops.  When things go 
wrong he must take collective  responsibility. 

*:* COPING WITH THE STRATEGIC 

He  needs to be conceptual and  imaginative, coupling his vision with actions and 
pragmatism. Develop strategic goals, which incorporate safety goals and 
objectives. 

*:* DEVELOPING NEW LEADERS 

He  must ensure that people are coached. He must provide them with resources to 
do  the  work. Measuring results  by giving feedback. People appreciate two things: 
positive  feedback (a pat  on the shoulder).  Secondly, negative feedback with 
guidance. The worst thing you can do to  an individual is to refuse him feedback. 

David Goode, Chief executive Officer of Norfolk Southern Corporation believes 
that six leadership  characteristics have been most critical in his own career. 

1. Generating  loyalty  in  one’s followers. 
2. Making  a total commitment to the company. 
3. Being, and being perceived  to be, completely fair. 
4. Demonstrating great  trust  in your managers. 
5 .  Developing an in-depth  understanding of the business and the capacity to 

6. Emphasizing that  it  is  important never to be a  “phony.” 
use that knowledge and  experience in making the right choices. 
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2. ACTIVE PARTICIPATION BY ORGANISED LABOUR 

Social responsibility goals  are  increasingly  becoming  important.  Health  and  Safety 
have  emerged as important  goals  for  many  organisations.  Today,  corporate 
citizenship is a  mainstream  corporate  issue  that  has  permeated  the  boardroom  and  the 
shop  floor. 

Spoomet is a  highly  unionised  environment, so before  management  embarks on any 
major  program  organised  labour  must be on board. The buy in  of trade  unions is very 
important in safety management. 

Workers perceive management  initiative in a  negative  light.  Employees  are  always 
a h i d  of losing their  jobs, so any  management  initiative is linked to  job loses. 
Organised Labour is an important  stakeholder in any  company  initiative. 

If  there is any discord  between  labour and management  safety  would suf€er. As 
Nyerere once put it “When  two  elephants  fight  the grass suffers”. Management  and 
labour  must  work  together  for  the  collective  good of safety. 

The  safety  pyramid  will  collapse  if  organised  labour is not  involved  in  safety. In 
other  words  organised  labour  is  a  pivot on which  everything  rotates. 

3. TEAMWORK FOR SAFETY 

“None of us are as  smart  as  all of us” - Japanese  proverb.  The  days of “silos”  or 
functional groups doing  their own thing with  a few  managers  trying to coerce some 
co-ordinators are gone. It is  ongoing, face to  face,  spirited  teamwork  that  propels 
safety,  customer  service and  competitive  advantage  in  the  service  sector.  John  Doer 
threw  down the gauntlet  with  characteristic  fervour: “In the  world  today  there is 
plenty  of  technology,  plenty of entrepreneurs,  plenty of money,  plenty of venture 
capital.  What is in  short  supply  are  teams”. 

Spoomet has created  co-operative  team  relationships  throughout the organisation (The 
SHE  Fomm). The team  model  empowers  individuals to create  excellent  relationships. 
If  our  attitude  towards our colleagues is helpful,  fiiendly  and  courteous,  therefore, 
safety  will  improve and the  company  can  project  this  image  outside to the  customer. 

4. SAFETY COMMUNICATION AND TRAINING 

Training  and  communication  are  essential  for  creating  a  safety  environment. This 
encourages  teamwork,  and  builds trust between  employees  and  supervisors. 
Experience has taught  us  that  in  any  changing  environment  rumour is the fast 
traveller.  Good  communication is good  business.  Good  communication can help ease 
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the pain of change.  The  most  successful  communication  strategy  include  the 
following: 

+:* A clear statement  of  commitment  by  top  management 
*:* A  developed  communication  policy 

*:* Mechanisms  are in place to continually  monitor  the  views  and  perceptions  from 

0 Stakeholder  leaderships  has (this includes  management  and  organised  labour) 

*:* The  communication  system  should  undergo  regular  evaluation to prove its worth. 

At Spoomet we have  found  that  it  was  impossible to expect  employee to perform 
safety, if they  were not  excellently  equipped  or  adequately  trained. A number  of 
organisations  think  that  Safety  Training is a  waste of the company’s  financial 
resources.  Training  should be an ongoing  process  for  all  employees to keep  up to date 
with  all the day to day  developments. If we want  employees to solve safety  problems 
on  the spot without  consulting  their  managers  or supervisors, we need to train  them. 
Managers  and  supervisors  also  need to be trained  in  order to effectively  deal  with 
employees  themselves,  their  needs  and  expectations. 

I have to sound  a  warning  in  good  faith  that  the  involvement  of  employees  without 
education  can  be  counterproductive.  Open  Book  Management  or  Business  Literacy is 
a  vital  tool.  At  Spoomet we have  started  ABET  (Adult  Basic  Education  and  Training) 
to  address  this  issue. If we want  employees to think  and  act  like  owners,  then we 
must  treat  our  employees  like owners. As we move  toward the next  millennium, 
companies  that  would  adopt OBM (Open  Book  Management)  would  have  a 
competitive  advantage  over  those  who  are still conservative.  Schuster  (1998)  urges 
companies  to  “..assume  a  fiduciary  responsibility to its employees.. .”. 

Training is a  very  broad  concept.  There is technical  training  and  Emotional 
Intelligence  training. The former is easier  compared to the latter. 

Learning  an  emotional  competence is a  titanic  labour. We must  learn to approach 
people in a  positive  way  instead of avoiding  them, to listen  better,  to give feedback in 
a  skillful  manner.  Goleman  (1998)  warned  that  one  mistake  “made by organisations 
is trying to instill  an  emotional  competence  like  service  orientation,  using  the same 
technique  that  effectively  teach  how  to  create  a  business  plan”.  Goleman (1998) 
further  drew  a  line of separation  between  Procedural  Knowledge  and  Declarative 
Knowledge.  Declarative  Knowledge is about  knowing  a  concept  and its technical 
details  whereas  procedural  knowledge is being  able to put  concepts  and details into 
practice. 

’ *:* Milepost and  successes  are  communicated  regularly 

the rest of  the  organisation  (communication is NOT just downward) 

been  contracted  to do some safety  communication 
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Emotional Intelligence training emphasises flexibility, integrity, and interpersonal 
skills. According to  Goleman (1998) the following are the examples of Emotional 
competence training: 

.:. .:. .:. .:. .:. .:. .:. .:. 
.X. .:. .:. .:. 
5. 

Assess the job 
Assess the individual 
Make change self-directed 
Prevent relapses 
Deliver assessment with care 
Give performance feedback 
Encourage practice 
Arrange modules 
Arrange support 
Reinforce change 
Motivate 
Evaluate 

SAFETY  COUNSELLING 

Our employees need support. In a number of organisations coaching takes priority 
over counselling. Any safety program must provide for personal counselling services. 
Recreational facilitles and  programs  for offjob hours. 

This might seem like a money wasting exercise, but at the end of  the day it pays some 
dividends.  A large number of our employees are working under severe stress. For 
example, shift work employees miss out on a normal family life, so they need support 
in this  area. 

Some of the employees  have  seen their colleagues being involved in fatal accidents. 
This is a  very traumatic experience  indeed. Human beings are not machines they are 
affected by their surrounding. It is up to employers to build a safety hedge around 
their employees. 

At  Spoornet  we haye also witnessed the pain of divestiture. Many employees lost the 
power  they previously had  due  to Affirmative Action. The only support Spoomet 
could give to all employees in this regard was an organised strategic diversity 
management  program. Counselling like training should be an ongoing process. 

6. INTELLECTUAL AND EMOTIONAL RECOGNITION 

If we  claim  that people are our  greatest assets, we must treat them with emotional and 
intellectual  recognition in decision-making process. When people feel recognised for 
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their intellectual and  emotional  worth, they demonstrate  a willingness to act the new 
role demanded of  them as safety  employees. 

If you want people to share  their howledge and expertise you  have to make them 
realise that their knowledge  and  expertise  are  valued  and  worthwhile. People 
fundamentally do not  accept  but  reject  when  others pay no  respect to their intellectual 
worth. “Fair process make  people  feel  treated  with politeness and  respect and hence 
makes then fill recognised as dignified  human  beings, it makes them committed” 
(Kima Mauborgne, 1998) 

Schmidt and Finnigan offer the following  seven principles for recognition and 
rewards (1992, p 255): 

1. 
2. 
3. 

4. 
5 .  
6 .  

7. 

I. 

Place emphasis on success  rather than failure 
Deliver recognition in an  open  and  publicised  way 
Deliver recognition in a  personal  and  honest  manner  that is appropriate to the 
employee. 
Tailor recognition and  reward  to the unique  needs of the people involved. 
Pay attention to timing 
Strive for a  clean,  unambiguous,  and well -communicated “line of sight”  between 
achievement  and  reward. 
Above all, recognize  recognition,  that  is,  recognize the people who recognize 
others for doing  what  is  best  for safety. 

Such as system encourages  new  behaviour  and behaviours and includes a range 
of non-monetary  recognition  activities:  coffee  mugs,  caps,  T-shirts, Trophies, 
team recognition days,  congratulatory  notes,  personal  achievement, presentations, 
cash prizes safety  lunches  and  dinners. 

REWARD SYSTEM 

We sometimes fall into the  trap of rewarding  people for good behaviour not for the 
right  behaviour.  We  also  reward  people for performance not for the results. The fact 
is you  may  perform but still not  produce  desired  results. 

Ehrbar (1998) observed  that  many  operating  managers are gifted with  great ingenuity, 
and all of them have  an  intense  desire  to  succeed. How can we harness that ingenuity 
and  degree  and  direct it in  ways  that maximise the success of both the individual and 
the enterprise as  far as safety performance is concerned? 

People do what  you  reward  them  for  doing,  not  what  you exhort them to do. Ehrbar 
(1998) argues “Base incentives on higher operating margins, and  you will get higher 
operating  margins. Pay people for safety, and  you’ll get safety. If you want higher 
margins,  you  must  pay  for  higher  margins. If you want safety, pay for safety. 

MABILA MATHEBULA 10 



.The EVA bonus plan works very  well.  Simply  put,  EVA  (Economic Value Added) is 
a  measure of corporate  performance  that  differs  from  most others by including a 
charge against  profit for the cost of all the capital  a  company  employs. 

EVA bonuses  make  employees think like and  act  like  owners.  It is at the risk nature 
of variable  pay  that makes employees truly sensitive to shareholders  needs.  EVA is a 
tool that  converts  employees  into  value  change  agents. For example, an accident is a 
value destroyer  and  may  lead  into  a  negative  EVA,  which  will eventually aMect EVA 
bonuses. EVA  rewards  employees for results not only for performance. 

8. MEASUREMENT 

“Measurers should  be  selected  to best represent  all the factors that lead to improved 
customer, operational, and financial  performance .. and to provide a clear basis for 
aligning all  activities with the  company’s  goals”  1998  Malcolm Baldrige National 
Quality Award  criteria for performance  Excellence. 

It is said  that  “that which is measured gets done”. It is impossible to manage what 
you cannot  measure.  Management  without  measurement is like playing tennis with 
the net  down.  Measurement  is there to lift up the safety net. 

Measurement  ensures  continuous  empowerment. The emphasis should be placed  on 
process control  rather than inspection  at the end. 

The following tools can be used in measurement: 

6 employee  surveys 
*:* problem solving 
*:* the frequency  rate 
*:* team  process 
*:* the severity  rate 
*:* check lists 
Q flowcharts 
*3 pareto  charts 
*:+ statistical tools 
*:* cause  and  effect  diagram 
*:* “mirror”  Analysis - comparable  measurers 

Employees must be involved in developing measures by which they will monitor their 
performance. 
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RESULTS 

The  culture of management  concerning  safety  has  changed.  Top  management  have 
recently committed themselves  to  Responsible  Care.  It  is  now  apparent  that  employee 
motivation,  employee  participation in decision-making  and the recognition of 
employees served as an  added  benefit as far as safety is concerned.  Safety is a 
marathon  not  a spirit. Leaders  are  currently  being  trained  in  Emotional  Intelligence. 
Plans  are  underway  to  train  every  employee  in  Emotional  Intelligence.  In  addition 
organised labour is also on board. 

CONCLUSION 

The aim of the study was  to  develop  a  picture  of  how to link  employee  engagement to 
safety performance and  to  provide  input  for  strategic  planning. The eight-step 
pyramid  model  works  like  the  gears  of  a  motor  vehicle.  When  all the gears  are  fully 
engaged safety  performance  will be accelerated. It calls for Emotional  Intelligence on 
the  part of the leadership.  It  all  calls  for  commitment on each  and  every  employee. 
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7 SPWRNET 

APPENDIX A 

ISSUE 
Safety Leadership: 

Organised Labour: 

Safety Teamwork 

Safety Communication 
and Training: 

Safety Counselling: 

Intellectual and  Emotion 
Recognition Monitonng: 

Reward  systems: 
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STANDARD RATING (0 -10) 

TERM RATINGS 

1. Unacceptable Performance  0-2 

2. Below Average 3-4 

3. FaidAcceptable 5-6 

4. Above AverageIGood  7-8 

5. OutstandingExcellent 9-10 
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Psychological Aspects of Rail Safety 

All production environments of industry are fraught with danger. 

The environment  created by the operation and maintenance of a railway is possibly the 

most dangerous of  all. The product (a  train)  is  out in the open, continually moving, 

incapable of instant response and totally uncompromising It 1s invincible - shows  no 

mercy. 

A railway is  operated and maintained by human  beings - ‘pieces of machinery’ who are 

unique entities, dynamic objects in a constant  state  of flux. All have  their own individual 

perceptions of a train. Some view it with indifference, some  view it with  horror,  some 

feel a positive affinity with it - they love it. 

A train and a human being, then, are a marked mismatch  in  functioning.  Yet, the 

operation and maintenance of a railway requires that they constantly interact with each 

other  Thus friction occurs and a very dangerous physlcal and psychological environment 

results. 

Within this working relationship human beings build the trains, control  their  movement 

and maintain the  tracks on which they run. Human beings  are  both  the  instigators  and the 

receivers m the working relationship. When carrying out these two  roles they need to be 

constantly aware  of the merciless nature of a train and of human vulnerability in relation 

to It. Implicit in  every thought and every action taken needs to be the passion  to  preserve 

the lives of those  who work and travel on the railways. 

SAFETY must be the cornerstone of a railway’s purpose - the  fundamental  foundation of 

its function. It must underpin every aspect of the environment - both physical and 

psychological - m which a railway’s operation  is carried out. It must  be  intrinsic  in the 

thinking and behaviour  of all who work in  that environment. 
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Psycholoeical  Aspects of Rail  Safety 

In the current economic  climate,  the  primacy  of  safety  is  being  very  seriously challenged 

by misguided quests for  economic  success.  Unfortunately,  the drive for efficiency,  and 

ultimately economic success,  is  often  being  interpreted as simply cutting workforce 

numbers rather than  improving  work  practices. 

True ‘efficiency’ is maximising  the  productivity  of  the  workforce. It is finding the right 

people  in the right numbers  using  the  right  work  practices  in the right frame of mind to 

deliver  the best product.  Only this form  of  efficiency  will  result  in long-term, sustainable, 

economic success. And,  it  will  only  be  achieved  in  any  form  of  industry if it is grounded 

in  SAFETY. 

People determine SAFETY.  They create and  maintain both the physical and 

psychological aspects of  the  working  environment.  They  carry out the operation of the 

organisation.  Every  single  person  contributing  to  the function of the organisation has a 

vital  part  to play In determining  whether  the  operation  and its surrounding environment is 

a safe one. It is the  nuances and subtleties of the  moment-by-moment thinking and 

behaviour of every  player  which  set  the  ground  rules for and ultimately elicit a safe 

operation. 

The  management  team is responsible  for setting the parameters, designing the 

infrastructure  and  developing,  monitoring  and  maintaining  the overall function of the 

organisation.  It is vital  that  every  member of the  team  keeps  SAFETY  at  the core of  every 

decision made and  every  actlon  taken.  Each  needs  to  constantly  work  at ensuring that the 

perceptlons on which hisher thoughts  and actions are  based are clear and  practical - in 

touch  with the realities  of  the  operating environment. Each needs to get out ‘in the field’ 

very  regularly,  ‘stand in the  shoes’ of the operatodengineer and listen to the workforce. 

Each  needs to address  how  he  functions  within  himself  and clarify the  personal value he 

places on human  life - being  constantly  aware that his own standards will  be implicit in 

his  management  of  the  workforce.  Collectively,  the management team sets the example 

for  the  organisation’s  thinking  and  hehaviour. 
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Psychological Aspects of Rail Safety 

If the organisation  has clear, simple  parameters  and  goals,  members of the management 

team are  emotionally  mature,  responsible, objective, logical, systematic and  thorough 

within  themselves  and positwe, constructive  and  communicative  in their style,  then  the 

organisation will have  the  predisposition  to be a safe one.  The  workforce  will  feel  valued 

and be actively  involved - and  ultimately take ownership of their own safety. 

Responsibility for the  day-to-day  activity  on  the  track  lies  with the operators. The 

presence  of  certain characteristics in their thinking and  behaviour  can make a  significant 

difference to their own safety and that  of their fellows. These characteristics are: 

vigilance: focus; systematisation; thoroughness - with  an  eye for detail;  a desire and the 

capacity to  get  things  right exactlv; clear, rigorous  communication; spatial skills; 

problem- solving skills; - overall, the adoption of a  very  professional  approach.  They 

need  to be able  to take pride m a job well done 

Responsibility  for the building and maintenance of the  track  lies  with  the  engineering staff 

and contractors.  Again, the presence  of certain characteristics in their thinking and 

behaviour  can  make  a significant difference  to  their  own  safety and that of their fellows. 

These characteristics are' vigilance:  clear awareness of  the  total  working environment; 

the  desire and  capacity to follow the rules; team  work;  the desire and  capacity to get 

things right;  responsibility for self. Again,  they  need  to be able  to take pride in a job well 

done. 

For  a  safe  operation  on  a safe track  both operators and engineers need  to respect, to value 

and  to  listen  to  each  other - acknowledging that the railway needs both parties in order to 

exist. From  an overall  organisational  viewpoint,  all the members of these two groups 

need to  be  ready to contribute and  to change - if  a safe railway is to be run in the  current 

economic  climate. 
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Psychological  Aspects of Rail Safety 

Every member  of the railway workforce - whether working at the ‘cliff-face’ or ‘behind 

the scenes’ - influences the quahty of the organisational environment and thus  determmes 

the place  of  safety in  It. Members of  the workforce who are stable, mature, realistic 

(don’t make assumptions), confident in their self-knowledge, respect  and  value 

themselves,  take responsibility for themselves, who are disciplined, think  with  exactitude, 

have awareness of what they don’t know and accept the parameters of  their  own  expertise, 

who respect their fellows, listen to them and communicate with them,  and,  above  all, 

highly value  human life and have an unswerving commltment to  its  preservation - these 

people will  build a safe operation functioning  in a safe  environment.  People  whose 

thoughts and actions do not reflect these qualities will stunt  the  growth  of  safety  or, even 

worse, destroy it. 

The overall aim  of the organisation regarding safety should be that every member  of the 

workforce be actively involved in its promotion, take ownership of  it  for the organisation 

- and ultimately take ownership of it for themselves. 

Two key starting points to introduce and promote the aforementioned  qualities  into  the 

organisation are Selection and Training. 

Areas which need addressing during selection are. job analysis  and job specification;  the 

search for sound raw material which is trainable; testing  for  intelligence,  verbal and 

numerical skills, spatial skills, problem-solving skills; assessment of safety awareness and 

personality characteristics; interviewing. 

Issues which need addressing during the formal induction stage of training are: delivery 

in the  form  of ‘education’ (not instruction); the active  involvement of participants  in  the 

process; the  presentation  of material such  that it can be synthesized  and  thus  owned;  the 

focus of  content bemg on work behaviour; the level at which training 1s pitched being  the 

lowest common denominator of its participants. 
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PsychoIogicaI Aspects of Rail Safety 

Issues which  need  addressing  during  the  supervision  stage of training are: there  be a 

formal probationary  period  completed  with certification; mentors  be  properly trained; they 

give clear, specific parameters; they understand  modelling  and  are rigorous in their 

performance of it;  and  that all aspects of supervision be thorough  and consistent in their 

practice. 

Members of a workforce who are  chosen  for their aptitude for safety  and  comprehensively 

trained in its  application  will  develop and maintain  safe  policies  and practices for both the 

physical and psychological  aspects of the  environment  in  which  they  work. If the 

organisation is a good  safety  ‘housekeeper’  of this environment then incumbents and new 

employees  together  will  build  an  even  stronger  organisation FOUNDED ON SAFETY. 

VALUE + VIGILANCE = VICTORY  FOR  SAFETY 
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1, Introduction 

Since  privatization of the former  JNR and start of the new railway company, we, 
East Japan Railway Workers’ Union (JREU), have aimed to establish a  “Safety 
Philosophy” and spread it to our workplaces, cooperating with  the management 
because  we recognized that safety should be given a priority over any  other  things. 
A  symbolic expression of our philosophy is “Do not pursue responsibilities  but 
investigate the cause of accidents”. Holding up our idea and  standing by front-line 
workers  at the workplace, we have campaigned to create  workplaces  in  which 
workers  can  work more safely and discuss safety issues. 

Twelve years has passed since the new JR started business, and it has been  going 
better  than was forecast at the beginning, and  accidents  have decreased steadily. 
However, despite the accident reduction, all workers at workplaces could not put 
our safety philosophy into practice or sometimes they misunderstood and behaved 
wrongly. As trade union leaders we had to insist on our policy and 
countermeasures  to the management and at the  same time we had to discuss  with 
our union  members  to overcome the problems. 

I would like to talk about my theme, “Promotion of spread of union’s safety 
philosophy”, giving two accident example cases. 

2, To tell a lie  cannot  lead to investigation of causes 

At 20:02 on 12 October 1997 at Otsuki Station on the  Chuo line, which is in 
Yamanashi Prefecture, 90km north-west of Tokyo,  a  shunting  electric  train 
collided with an express train  that  was  passing the station  at  the  speed  of 100 
km/h. Lots  of passengers were injured but miraculously, there  was no loss of lives 
despite a very serious accident. 

We  were shocked by this unbelievable accident because we could not suppose 
that two signals of adjoining tracks, which crossed each  other  showed,  “green” 
light at the same time. Even if a train driver operated wrongly, a  train must be 
halted and installed and  functioning safety facilities  should  prevent  an  accident. 



We assumed only two causes: breakdown of safety facilities or a mistake by 
drivers. 

The main  cause of the collision was that the driver who operated the  shunting train 
failed to see the “red” signal and what was worse, he had turned off the main 
switch  of  the  Automatic  Train Stop, ATS that would protect against driver’s fault. 

We recognized there were several background factors, for examples, driver- 
training  system:  its  education contents, cumculum  and duration and  the  working 
system  at  the workplace. We reviewed and discussed these factors  in union 
meetings of all of our branches at workplaces. 

However,  for our investigation the biggest trouble was  that  the train driver 
involved  in  the accident had not reported that after turning off the main switch of 
the ATS  he drove the train. Just after the accident it was turned on. As a result, we 
had to begin  the investigation supposing the cause was breakdown of safety 
equipment or facilities. Much time was wasted and people  were confused because 
of his false report. 

We could understand his confused mind. It is natural for a human being  after 
causing  a  serious accident; he trembled and he might think he intended to shirk  his 
responsibility.  Some of the leaders of JREU went to  the accident site immediately 
and encouraged the trembling driver. We also told him to tell the  truth  first,  then 
we could move to take further action to protect him. 

Just after the accident he told us directly he turned off the  switch of the ATS. 
However, when investigation began he insisted thoroughly that  he  had never 
turned off. We, as trade  union leaders, talked with him and  his  parents  for  a  long 
time. We persuaded them, “It is no use regretting to  cause the accident. There 
might be your responsibility but  tell  the truth. Otherwise,  we  cannot take proper 
measures. We will do our  best to protect you.” However, he could not tell the  truth 
to us. 

We discussed this accident case at all our branches at workplaces to learn lessons. 
We recognized problems through the discussions: for  examples,  one of young 
members said that  in his workplace there is not a  good mood and  circumstances 
such  that when he felt unrest at his work he could consult one of his  seniors or 
colleagues. Another said when he made a small mistake, we call  it “Sogai”, or 
obstruction, so in his  work  he could hardly report the real truth. 

Talking about this from  the union leaders’ side,  there was a  problem in tackling 
accident-preventive measures or accidents themselves as well.  This  was 



exaggerated to  say,  we believed that to protect our union members involved in the 
accident meant not to ask about their responsibilities. 

Since the  start of the new JR business we had established a corporation culture on 
safety, “Do not pursue responsibilities but investigate the cause of accidents”, as 
our philosophy. It was right, but without awareness we might mislead our 
members, saying “If you cause an accident the union prevents you from  pursuing 
responsibilities”. Therefore, some leaders of the union had acted wrongly. 

In other words,  to prevent accidents we should clear the  facts  and investigate 
causes, tell  the  truth on the accident, then we should propose  proper preventive 
measures. However,  we could not. We were asked our  stance on tackling railway 
safety. 

What was more, a  bad atmosphere and circumstances ruled the  union  and 
management in  workplaces;  for examples, never tell the truth, do not report 
“sogai” or incidents,  and say, ”Let’s forgive and forgive.” 

3, You cannot  prevent  fatal  accidents as far  as  you  take  priority  over 
only  your work 

At 0:14 on 21 February 1999, in the middle of Tokyo on  the  Yamanote Freight 
line, a tragic  fatal accident to track-facility maintenance workers  occurred.  Five 
workers from  a subcontracted company walking on the tracks  were hit by a train 
coming behind  them  and were killed at once. 

At  the work  site  where the accident occurred there  were  neither  any  employees nor 
any supervisors  from  the JR  East Company or contracted companies’ that had a 
direct contract  with the JR East Company. Victimized workers  were  from the 
second and third subcontracted companies. I would like to  say “Really sorry”, and 
to cry “Never  again  such  a  tragic accident”. 

There were several causes  for this accident.  One of the causes  that  led  to  the 
accident was that  without completing established procedures,  workers  got  into the 
tracks. Furthermore, before starting work  they had not done  a  series of several 
agreed procedures. 

This fatal accident to subcontracted track facility  maintenance  workers  was  caused 
by contracted companies directly but we thought we, a union, had  responsibilities 
for their deaths because the maintenance work was ordered by the  JR East 
Company and the accident occurred at a  work  site  controlled by JR East  Company. 
The subcontracted workers  who  were killed by the accident could  have  been our 
union members. From our point of view, “Safety issue  takes  precedence  over  any 



other  matters”, we started discussion with our management on preventive 
measures and brought the issue to our union members. One of  my colleagues 
attending this conference reports details of this accident; so, I am telling briefly 
about  what  did  we discuss in our organization. 

After  the  occurrence of this accident we set up a “Joint Working Committee”  with 
the  management and discussed several times what the work on the tracks  should 
be or how to improve it. As a result, we agreed that before everything, basically, 
we did not work on tracks with only a watcher’s attention but did it after railway 
track  closure,  blocking  trains from coming  into the maintenance area to keep 
safety. 

However,  a typical voice from our union members at  a  work  site was: “ If we 
work by keeping  above agreement, construction work will be overdue.” Surely it 
will. Before the accident we worked on tracks relying on a train watcher’s 
attention  and  using intervals between trains, but after  the accident using  track 
closure  that  takes time to  follow the necessary procedures. We cannot work  as 
smoothly as before. By this accident five  were killed at once. Since  the  new JR 
started,  in 12 years a total of 106 people had been killed by accidents. Facing  such 
serious  facts,  we questioned our stance radically. Which you choose  safety or 
work efficiency? We had to review how to protect workers’ lives. 

It is a contradiction that as leaders of the union we talk about safety in  the union 
meetings  but  as foremen or employees in workplace we worry about delay to  the 
work and give priority to work rather than keeping  safety. We recognize that this 
problem is in our mind and should be overcome. 

4, How JREU have reacted 

JREU has a “Policy Forum” every November. This is a union conference. About 
20 organizations qualified for the local competitions  from  sales,  maintenance,  train 
operation,  office  staff and other work sections present policies on working  systems 
and safety measures. Contents of the Forum become  better  and  better  year by year 
and policies presented at the conference have a practical influence on the 
company. For our union movement it has become one of the important regular 
events. 

In the  Forum held  in the year that the Otsuki Station  accident occurred, which I 
mentioned in the second section,  opinions and policies presented by 
representatives focused on this accident. 

One of the representatives said that we insisted, “Do not pursue  responsibilities 
but investigate causes of accidents,  but  we  had  to  be  clear  that  we  were 



responsible for the accident when we caused it. Considering our responsibilities, 
we needed to  discuss and investigate causes.” He said that our struggle  to 
investigate  causes included individual responsibility. His suggestion showed us the 
way  we  should  break through our contradiction barrier. We recognized that  the 
union might speak  to the company not to pursue responsibilities ... to reduce 
responsibilities.  Therefore, we had not been  able  to do enough on investigation of 
accidents. The other representative said, “Union leaders should  suggest that a 
member  who  committed accidents repeatedly should stop  working  as  a driver and 
transfer  to  another  proper job in the railway.” This opinion also impressed 
participants. 

We stood at a  starting point to develop our discussion on safety at the Policy 
Forum in 1997. 

Nevertheless, in one  of train depots an incident occurred. While a  maintenance 
worker  was  inspecting rolling stock marked by a sign, “Do Not  Move Train”, a 
driver  started  checking his train, tested electricity and moved the  train  for  a  short 
distance. Although fortunately, the maintenance worker was not  hurt the union 
branch, which  the maintenance worker  belonged to regarded it as  serious, 
informed its  members about the incident and brought the issue to  the other  branch 
that  the  concerned  driver belonged to. However, the driver’s branch reacted; 
“There was no casualty and  no delay of trains, so why has the  maintenance  branch 
enlarged the problem? Shut your mouth and no one will know. That’s it. It is 
nonsense for a union to report its member.” 

Eventually, we agreed that if we ignored this incident the  same  one could occur 
again. It could be a fatal accident and might kill our colleague. We  should pull the 
small accident buds off. So, we should be honest. Until we reached the conclusion, 
we bad made every effort to discuss this seriously. At the same  time  it  was a 
struggle against managers  who did not want  to break  the  status quo. 

Talking about the  fatal accident to  maintenance workers which I mentioned in 
section three, we have been working to learn lessons. We had a  meeting  gathering 
union leaders from all maintenance workplaces last June. They  have various 
opinions on the accident. Some of them  were  similar  to  the  company’s and the 
others were ones from pride of their craftsmanship that put priority on accurate 
work that sometimes ignored safety. 

However, through the discussion we  cleared our insistence: our basic  stance is to 
protect our union member’s lives. In other  words, We become  neither murderer 
nor the  dead.  We  should abandon the consciousness  that we always  give 
precedence to given work, ignoring safety. As a result, if the work  cannot be done 
on time this will be all right. 



We of course will pursue the creation of safer circumstances. We  do not hesitate to 
do essential  work that is related to operational safety. First, we are  creating  safety 
measures  with  determination. In order to reform the policy we will even work  to 
remove obstacles that may have accumulated through the long history of railway. 

5, Conclusion:  Without  struggling we cannot  establish  a  safety  culture 
and  environment 

We are proud of our safety philosophy that has been created by union and 
management. Its symbolic words, “Do not pursuit responsibilities  but  investigate 
causes”, are still right. 

Although  we,  as human beings, sometime proceed back  and  forth,  we  should go 
back to our  starting point and need to review. Keeping safety is an eternal problem 
for us to develop. 

The  words, “Do not pursue responsibilities, but investigate causes” are not only a 
motto for accident investigation, but also  a  warning of bureaucracy. It is said that 
an organization always  becomes bureaucratic. In general,  as  an organization 
becomes  bigger and bigger,  the management intends  to  control  workers  without 
considering the situation of the people working in the  bottom.  The  words of this 
philosophy have a meaning that is antithesis of bureaucracy  as well. 

We have been  aiming  for  union and management to learn lessons  from  workers at 
the work site, and the company should put the lessons  to  practical use in safety 
measures. Top-down management cannot make a  good  corporate  culture  because 
that kind  of management cannot take opinions from  workers at the  work  site  who 
have the  wisdom  to prevent accidents. 

Our aim is  to establish a corporate culture of “Safety First” in all our workplaces. 
We will been  struggling  for creating a  safer railway system and happiness  for our 
members and their families. I declare, “Keeping safety is an  unyielding struggle.” 
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1 7  

RAIL SAFETY  WORKER TRAINING, 
ASSESSMENT,  AND COMPLIANCE 

AN AUSTRALIAN PERSPECTIVE 

About National Rail 

National Rail Corporation Limited was incorporated In 1991 and began 
operating commercial interstate rail freight  operations  in 1993. Its 
shareholders are the Australian Federal  Government and the  State 
Governments of New South Wales and Victoria. 

Natlonal Rail’s mission IS to provide  competitive,  profitable and commercially 
sustainable rail freight transport services in the context of an Australian 
economy  competmg in the world market place. 

An important element of the vision of National Rad also demands  the 
development of a Company culture that is customer  focused, quality driven 
and safety conscious. National Rail’s  long term commercial viability is  reliant 
on achieving  the Company vision. 

National Rail is Australia’s major Interstate rail freight  carrier  provldlng a 
service to each Mainland State and Territory  Capital City and major regional 
Industrial centres 

The  Company provldes such services  over the AustralIan transcontinental rail 
network that utlllses approximately 8,000 route  kilometres of track, and 
operates approximately 350  freight train services per week (a map of the 
Natlonal Rail AustralIan network IS attached  in the presentatlon shde  copy). 

The  Company  is not a  common  carrier, and does  not undertake direct 
passenger or commuter train services.  However,  the  Company  does  provide  a 
hook and pull service as a contractor  (locomotives  and  crew)  to  two  other 

These services include the Indian Paclflc, The Ghan, and the new Great South 
accredited operators providing long haul interstate  passenger train services. 

Paclflc Orient Express. 

National Rail undertakes this task with a multi skilled workforce of 1211 
employees. The total number of employees are in  two  categories, 1081 under 
an Enterprlse Agreement, and 130 under contract. The Company  has  a  two 
union coverage (85%) of the workforce. 
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2.2 

2.3 

3. 

3.1 

3.2 

3.3 

4. 

4.1 

Cultural  Change  in  Australian  Rail  Industry 

The modem era of rail industry  workplace  leaming in Australia  continues to 
raise many new challenges that  were  unheard of five years  ago.  Whether it is 
advances In locomotive computer  technology or the desire to Introduce 
nationally conslstent safeworkmg  systems and technical  standards,  today’s 
workplace requires a never ending  cycle of leaming and discovery. 

With the commercialisation and now privatlsation of the Australian rail 
industry, the break up of the  former  State  Government  owned rail monopolies 
has enabled the introductlon of many new rail operators. This changed rail 
environment has introduced competition and brought  long  overdue  challenge 
to  all aspects of existing industry work practises. 

New  rad safety regulatory approaches that separate track ownership  from  rad 
safety regulation have seen the adoption of more  ngorous  and transparent 
approaches to safety. Safety  management  is  now  focused on risk  analysis, 
strategic response, risk mmgation,  and  performance  auditing. 

Competency  Standards  Development 

A key element of the Australian rail industry  safety  management  focus  is the 
traming and development  of  safety  critlcal  staff.  This  aspect  has been vital in 
transforming what was traditionally  a  knowledge  based “off job” training 
culture  to  one of acceptance and implementation of competency  based “on 
job” training. 

The development of competency  standards  provides  for  the “consistent 
application of skills and knowledge to workplace standards across a full 
range of conditions”. Competencies can be used as the  basis  for  many rail 
safety worker training and assessment  activities. 

Competency  standards were developed  wlthin  National Rail following  a 
Federal Government training  policy  initiative  and  unlon  support. The 
competency  standards  provide mult~-skilling, improved work practices, 
workplace training, basis for  pay,  competency  based  classification  structure 
(built into Enterprise Agreement), and Improved levels of safety. 

Rail  Safety Worker Training 

Natlonal  Rad has implemented  a  comprehensive  competency  based  trainmg 
and development system  to  support  the  skills  development of all  its rail safety 
workers 

3 
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4.2 

4.3 

4.4 

4.5 

4.6 

O n  job training: 

Competency  trammg in National Rail is  supported by an Enterprise 
Agreement and has a major focus on developing  a  range of core  competencies 
across the organisation, and speclfic  speclalist  competencies  within  the 
approprlate  employment streams. 

The emphasis is on the development of a  team based culture and the 
application of skills and knowledge to defined  performance  standards to 
ensure  a  safe and productlve  workplace.  Achievement of competencies  allows 
employees  to  progress through the  agreed  career  structures. 

The trainmg system  for the development of rail safety worker competency in 
National Rad involves the following  key  elements: 

Off job training: Specifically designed  National  Rail  program, or 
an external  program  designed by an appropriate 
network track owner  such as the  NSW  Rail 
Access  Corporation. 

Structured  training  in the workplace and 
supported by an on-the-job  workbook.  Also 
facilitated by a  qualified on-the-job trainer  such 
as a  Locomotive  Driver  Trainer,  qualified to 
Workplace  Trainer  Category 2 level, or 
equivalent. 

Competency  Application: Practical  application and practice  m  the 
workplace whde  under  appropriate  supervision, 
to  develop  competency over the  full  range 
workplace  conditlons. 

Competency  Assessment:  Conducted by National Rail tramed  workplace 
competency  assessors, or in some  cases  such as 
safeworking re-certification and  Driver  route 
knowledge,  approved  assessors  from  other 
accredlted  owners  and/or  operators. 

Once approved by the Natlonal Rail  Training  and  Development  Manager, 
National Rail training  courses  become  readily  available  to all sites  and  depots 
and are conducted in accordance with the  plans and priorities of line 
management and local work teams.  Rail  safety  worker  training is also 
provlded In  accordance with the requirements of the rail safety  regulators and, 
in the case of safeworkmg, to the  (minimum)  content  standard  as  provided by 
the various track network owners. 

Training plans and schedules are developed at the local depot,  terminal and 
regional levels according to the  business  and rail safety  accreditation  needs. 
Plans are also  developed  to deal with  the  skill  requirements and  career  path 
plans of indlvldual rail safety  workers  consistent  with  the  National  Rail 
employee enterprise agreement. 
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4.1 

5. 

5.1 

5.2 

6. 

6.1 

6.2 

6.3 

It 1s the  respons~bility of local line  management  to  organise  the conduct of 
tralning  programs including the procurement of appropriate  course  facilitators 
and allocation  of “on job” trainers. 

Training  Curricula  Standardisation 

The  Training Course Resource Package  provides  a  standard  format  for  all 
National  Rail training courses ensurlng consistency in  presentation and 
qual~ty. The  training course resource  package  contains. 

5.1.1 Tralnmg and Development in National  Rail 

5.1.2 Course Information 

5.1.3 Presentatlon Guide 

5.1.4 Participants Handbook 

5.1.5 On-the-job workbook 

There  is  a  defined  process  for the design  and  development of the  National  Rail 
Training  Course Resource Package  that  includes the involvement of 
appropriate Subject experts, advisers and stakeholders,  and  final “sign off‘ by 
the  most  senior manager with responsibility  for  the  subject  covered by the 
course. 

Rail  Safety  Worker  Training  Assessment 

The track network owners have traditionally  controlled  all rail safety  worker 
training  assessment in the Australian environment. This restrictive “off job” 
knowledge  based assessment model  consisted of “multi-choice” written 
question and answer methodology However, thls process  reduced  the 
effectiveness of the learning and only  assessed  subject  knowledge not safety 
worker  competence. 

National Rall, with the assistance  and  encouragement of the rail safety 
regulators in each  State, has pioneered the  development  and  implementation of 
true competency based “on J O ~ ”  rail safety  worker  tralning  assessment in 
many safety  critlcal  subject areas. 

This  fundamental  change from the  traditional  knowledge  based  systems of the 
past has  enabled the rail operators  to take control of and  manage their  own 
assessment of safety crltical competencies,  while  maintaining  adherence  to the 
minimum  technical standard content as established by  the  track  network 
owner. 
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6.5 

6.6 

6.7 

6.8 

6.9 

6.10 

6.1 1 

Rail safety worker assessment and responsibility wlthin National Rail is 
divided Into two key areas: 

Training Assessment: To determine if employees  have 
satisfactorily completed the  requirements 
of the stmctured off-the-Job training 
course and the requlrements of the 
structured on-the-job traming. 

Competency  assessment: To determine if employees have 
achleved the required levels of 
competence In the workplace. 

The training assessment process In all courses, is the combined responslbility 
of both the qualified National Rail “off job”  trainer  and “on job” trainer in 
order  to assess the satisfactory completion of the trainlng requlrements. 

Training assessment tools used include  exercises, written tests, 
demonstrations, projects and on job workbooks. Trainlng  assessment  results 
are recorded in the employee  Competency  Achievement  Record  (CAR) book 
and are available to line management. 

The competency assessment of employees to National Rail standards  is  the 
responsib~lity of the trained and qualified Workplace Assessor. 

Employees request assessment when they  have  achieved the required levels of 
competence  following an approprlate penod  of practical applicatlon in the 
workplace.  Workplace Assessors must consult wlth all appropriate technical, 
specialist and personal advisers. 

Speclflc assessment criteria  are  detalled in the appropriate assessor guldes and 
Competency Achievement Record Books and the National Rall Human 
Resource Management System  (HRMS).  Assessment results are  recorded in 
the employee Competency Achievement  Record  (CAR)  book  and at 
appropnate tmes the local Slte  Training  Committees  moderate  assessments  to 
ensure consistency and quality of the  assessment. The traming assessment 
results are also available to line management  as required. 

All training course assessment processes,  criteria  and  tools  are  detalled  wlthin 
each Trainmg Course Resource  Package, and relate  directly  to the knowledge 
and sklll  components of the defined competencies  and  the  specified  learnmg 
outcomes for each trainmg course. 

National Rail has developed safety critical  performance  “Check Lists” for  use 
by the workplace assessors “on job” when assessing  the key safety 
competencies including but not restricted to  the  following: 

6.1 1.1 Locomotive Dnver: Train and locomotive  Management. 
Safeworking d e s  and procedures. 
Route  Knowledge. 
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7. 

7.1 

7.2 

7.3 

7.4 

7.5 

7.6 

6.1 1.2 Termlnal Operator. Operatlon of  load  llftlng  equipment. 
Tram  brake  examination and fault  fixing. 
Shunting  and  marshalling. 

Safety Compliance Audit 

National  Rail’s approach to safety  compliance audit IS one of continuous 
quality improvement involving all levels of the  company  including  employee 
based risk  commlttees. 

Compliance audm are necessary for  National Rail to demonstrate  evidence of 
thorough lndependent  assessment and compliance  to  agreed  standards 
mcluding the Australian Standard AS 4292, Rallway Safety  Management, and 
Federal Occupational Health and  Safety  legislation. 

In addition,  evidence must be provided  to  demonstrate  that  appropriate 
management systems and procedures have been established  to  manage the 
Company’s  safety  risks,  and that these  systems  and  procedures  are  being 
followed. 

The  compllance  audits also provide the  focus  for  continuous  improvement, 
together with ensurmg that the  National  Rail  satlsfies both its  corporate  due 
dlligence  requirements and statutory  obhgations. 

Rail safety  compliance audits are  conducted  usmg  competent  internal and 
external quality auditors.  This  process  involves the use of Company  employee 
based “Risk Commlttees” at local depot  level,  Company  Safety  and  Risk 
Management professlonals  for  a  Company  wide  perspectlve,  and  thjrd  party 
external auditors  for an annual Independent  audit  review. The various  levels 
of the audit  process are as follows: 

7.5.1 Local depot or terminal risk committee  audits. 

7.5.2 Regional based Company audits. 

7.5.3 Corporate  annual  compllance audit. 

7.5.4 Corporate  process of unannounced  safety  spot  audits 

7.5.5 External rad safety  regulator  annual  compliance audit. 

All compliance audlt  results  regardless of level require  the  development and 
implementation of appropriate risk mitigation  action  plans to  address  any 
identified areas of non-compliance. 

7 
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9. 

9.1 

9.2 

Rail  Safety  Worker  Compliance 

Within the management of general safety compliance audit (as  discussed  in 
section 7), rail safety worker compliance is monitored  and  maintained 
throughout the company at each level. 

This  process I S  aided through the use of employee  safety  critical  performance 
“check lists” administered by competent  workplace  assessors  following the 
inltial acquisition of competencies or at regular  intervals of competency 
recertification. Agreed action plans  are  developed and implemented with any 
rall safety  worker  that may be identified as needing remedial correctlve  action. 

In relation to  Locomotive  Driver  compliance,  regular  locomotive  data  logger 
downloads  are  also conducted to  analyse and monitor  performance  against 
agreed route and operating  standards. 

All rail safety incidents and accidents  are  investigated  through the company 
developed “System Safety Accident Investigation”  (SSAI)  process. This  SSAI 
process is based upon the principle of “no fault no blame”, and is  a  useful  tool 
to  monitor  safety  worker  compllance  across  a  range of activities following an 
incldent. 

However,  the  major factor in all  aspects of Natlonal Rail’s management of rail 
safety  worker  compliance  is  based  upon  employee  ‘performance 
management” rather than the more traditional “discipline” approach  adopted 
in generatlons of now disbanded Australian  State  Government  owned rail 
authoritles. National Rail does  not  have an employee  dlsclpllne  policy 

Ultimately the  success of rail safety  workplace  learning and compliance  is  not 
high technology, it  is the level of trust,  respect, and cooperation  existing in  an 
organisational safety and business  environment.  Without  this, the  many  cycles 
of innovation, knowledge enhancement, and employee  ownershtp and 
empowerment  that  have been stimulated will grind  to  a  halt. 

Conclusion 

Since the disaggregation of the Australian rail industry In recent years, many 
gains have been made in standardisation and harmomsation of the  industry. 
However, there  remains much to  be  done  to  provide greater  productivity, 
efficiency, and  further reduction in the level of safety risk. 

Flgures released recently (27/7/99) by  the Australasian  Railway  Associatlon 
show that rail is by far the safest mode of transport in Australia. It  is  seven 
times safer than road transport and  the  annual  cost of rail accidents to the 
community is just 1 % of the total cost of road  accidents. 
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9.3 Rail safety  worker training, assessment, and compliance  are  key  elements In 
providing and maintaining  a  safe  rail  industry  environment. To achieve  this, 
organisations  must  be prepared to  create  safe  workplace  cultures that are  more 
self sustaining  and  allow  Individuals  to  have  more  cholce in how  and  when 
they learn, whlle  also ensurmg that  agreed  business  prioritles  and  expectations 
are  met. 

9.4 Part of the  solutlon In meeting future safety  needs is  to realise  that  safety 
learning  does  much more than just  satlsfy  bottom  line  outcomes, it most 
importantly,  adds meaning and  value  to  people’s  lives. If organisations  can 
achieve  this  cultural change they  will  be  better  positioned to confront  and 
manage  the  new,  while  dealing  with  the  struggles of the  past. 

9.5 While  there IS always much more  to  be done,  National  Rall  has  achieved 
significant  success in implementing  a  changed  workplace  culture in which 
safety comes before schedule. 

Safety is National Rail’s first priority 
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About National 
Rail... 

Our  company... 

1993 
- Established 1991, operational 

- Shareholders are: - Australian Federal 
Government 
NSW Government - Victorian Government 

- Elimination of annual rail  freight 
operating loss of $320111 

- On track to privatisation 

About National 
Rail... 

Our business ... 
- Over 600,000 containers 

- SteelLink 

- General freightIExpress 
- Hook & pull passenger 

- $480m annual revenue 
- Pay access to a national 

moved each year 

- Bulk 

services 

network 
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About National 
Rail... 

Our customers... 

*)BHP *BHP (24%) 

*Toll (14%) 

*FCL (12%) 

* *K&S ( 7%) 

61% 
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About National 
Rail... 

Our  customers... 

- Product  areas  in: 
Steel 
Intermodal containers 
Shipping  containers - Industrial products  (eg 
minerals) 
Hook & Pull  contract 
passenger  services 

About National 
Rail... 

Our workforce ... 
- 1211 employees 
- 1081 under an Enterprise 

- 130 under  contract 
- Two union  coverage (85%) 

Agreement 

of workforce 
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About National 
Rail.. . 

I Our competlto rs... 
- Road transport 
- Coastal shipping 
- State Government rail 

- Private companies 
operators 

operating on rail - eg: 
TNT, SCr, Toll Transport 

Competency 
Standards 
Development 

Competency - 
the consistent application of 
skills  and  knowledge to 
workplace  standards across  a 
full range  of  conditions. 

Competencies can be used as 
the basis for many 
Rail Safety Worker Training and 
Assessment activities. 



Driver 3 Cornpetenc 

Core Competencies 
C3.4 Facllitate team problem  solving 
C3.5 Facllitate team communlcation 

General Competencies 
C4.0 Manage  specific  prole& 

Specialist Competencies 
D3.0 Check and test locomotive 

D3.1 Perform  locomotive brake valve 

D3.2 Perform locomotweltrain operations 

control systems 

tests 
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Example:  Driver 3 
Specialist  Competency D3.1 
Perform  locomotive brake valve 
tests 

Elements of Competence 
D3.1.1 Prepare  locomotive  for test 
D3.1.2 Inspect & test locomotive  brake valve 

operations 

Performance Criteria (D3.1.1) 
* Locomotive  is  secured  as  per NR procedures 
* NR OH&S procedures,  requirements and 

complied wlth prior to test 
relevant regulations are identified  and 

Evidence 
Knowledge of locomotwe brake systems etc 
Ability to correctly interpret instructions etc 

Competency 
Standards 
Development - why? 

Driven originally by  unions  and 
Government training policy 
Multi-skilling and improved 
work practices 
Workforce training 
Basis for pay 
Competency-based 
classification  structure  is  a key 

Agreement 
component of Enterprise 

Improved safety 
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Competency 
Standards 
Development - 
how? 

Process Mapping (1993) 
- Functional  analysis  by 

taskforces  (managers, 
operators,  unions) 

developed for different 

- Competency  standards 
operator groups 

incorporate quality principles 
- Validation process by 

consultants 
- Broad  consultation 
- Incorporation into EA 

b - Competency  standards 

I 
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Competency 
Application 
- Recruitment & 
Selection 

Benefits 
- Targets precise  selection 

criteria  for the position 
- Promotes  consistency  and 

fairness 
- Consistent with 

behavioural  based  selection 

Problems 
- Can limit tailoring of 

criteria to specific 
situations 
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Competency I 
Application 
- Work Design 

Benefits 
- Standards  of  performance 

built into work design 
- Clarity in role definitions 

Problems 
- I f  built into an employee's 

contract,  changes  may  be 
problematic 

Competency 
Application 
- Performance  Management 

Benefits 
- Consistency, fairness 
- Objective assessment of 

performance  against 
prescribed  standards 

performance  standards 
- Incorporation of 

- Conducted on-job 
- Reduced safety  risk 
- Lower  costs 
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Competency 
Application 
- Performance Management 

EA employees assessed in the 
workplace by  trained 
assessors  as they achieve 
competency standards 
Contract staff assessed by 
managers or  by peers and 
subordinates as part of the 
Performance Review 
360 degree performance 
feedback systems can  be 
based on competency 
standards 

Competency  Application 
i - Remuneration 

Pay currently  linked to  
competency attainment  and 
application for EA employees 

Not  linked to  salary increases 
for  contract  staff 
(Management) 
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Competency 
Application 
- Remuneration 

Benefits 
- Pay related to competency 

qualifications 
not "grades" of paper 

I Problems 
- Can promote a "training 

for training's sake" 
mentality 

Competency  Application - Cultural change 

Competency  standards define 

cultural change 
behaviours required to  achieve 

, promotes corporate values 

I - Provides a structured 

I approach to managing safety 
worker compliance 

Promotes safety culture 



Competency 
Application 
- Cultural  Change 

Benefits 
- Alignment of desired 

behaviours with corporate 
values 

- Consistency of required 

company 
behaviours  across the 

- Integration of HR Systems 

Problems 
- Change in competency 

standards must  be 
reflected in  all HR Systems 

Competency 
Application 
- Training  Design - Used for  precise definition of 

Benefits 
the desired training outcomes 

- Efficiency in rail safety 
worker training and 
assessment  design 

1997 Employer of the Year 
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Competency  Application 
- Promotion &Succession Planning 

Can be used to identify job 
skills  and  corporate 
competencies needed to 
maintain  competitive 
advantage 

Benefits 
- Improved planning  and 

work design 

Problems 
- Focus must  include 

qualitative  judgements 

Competency 
Application 
- Risk Management 

Used for  reducing  risk  exposure  by 
improving safety  performance in 
rail safety  workers 
Benefits 
- Reduction in overall  safety 

- Highly  skilled and  competent 

- Safety regulator compliance 

incidents 

workforce 

Problems 
- Maintaining focus  on  safety 

critical assessments 
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Competency 
Standards 
- Future Directions: 

Simplification of standards 

Building competency 
documentation 

standards into  the on-line HR 
systems 

I 
Establishing  consistency 

- between EA and contract staff 
in performance  management 
Base salary to be linked with 
technical competencies, 
bonuses linked to performance 

Competency  Standards 
- Issues 

Management understanding of the 
system at all levels is critical 
Management and employee 
involvement in developing 
competency and assessment 
standards 
Keep it simple - don’t build a 
bureaucracy 
Remuneration for competency 
application and performance 
(targets / performance review) 
Safety critical 
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Competency 
Assessment 

Performance  checklists: 
- Safety  critical 
- Train  management 
- Safeworking I route 

knowledge  management 

Supervisor interviews 

Performance against 
locomotive data logger 
analysis  (includes fuel usage) 

Safety  incident  reports 

------- 
Safety 
Compliance 
- Rail safety  regulators 

- Annual top down  safety 

- Safety  inspections 
- Rail safety  accident / 

audit 

incident  investigations 

Track network owners 
- Safety  inspections for 

compliance to agreed 
network standards 
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Safety 
Compliance 

National Rail internal process: 
- Competency  assessment 
- Annual safety compliance 

audit (external) 
- Corporate spot safeh 

inspections 
- Regional 1 depot  audit 

process 
- System Safety Accident 

Investigation (SSAI) 
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Rail  Safety 
Worker  Training 
Outcomes: 

Competent safety workers 

Employee ownership 

Improved workplace  culture 

Cost savings 

Improved safety 

Safety compliance 

Safety is National 
Rail's  First 
Priority 

A workplace 
culture in 
which safety 
comes 
before 
schedule 
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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  to  work  out of the B M W 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. 
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Railway Culture - Breaking the Mold 
The Railway industry in Canada - an  industry  founded  on the vital  mission of linking  a  nation 
from sea to sea. A culture  that  has  transcended the challenges of time. 

Throughout time, from the initial steps to the web-like  spread across the nation,  Railways 
have  maintained  that safety  was  important.  However, the history books record the cost of 
human lives lost in constructing the first  trans-continental  railway in Canada. 

Thousands of railway  workers,  suffered  serious  injury or lost their lives,  building the 
"Canadian Dream".These were  tragic  losses of human  lives, each  with their dreams,  desires, 
and love of life  that  we all share.  Although  this  occurred  long ago and  many  things have 
changed, some issues remain. As we  move into a new  century, we now have departments 
responsible  not  for  safety and  health,  but rather for "Risk  Management".  What  exactly is risk 
management? Does it  not  parallel  some of the same safety concerns of  the 1800's? 

Risk  management  purports  that  all  aspects of safety,  including  personal  safety,  have  a cost 
associated. The costs of  a  lost  time  injury, the cost of a  death, the cost of a  derailment, these 
are all associated  with  risk  management.  Risk  management  allows us to relate the issues of 
worker accidents and  fatalities as an  economic figure on a  balance sheet. 

What  makes  risk  management  palatable? 

The new "global  economy",  the  invisible  hand of the new  market  place,  is the new "National 
Dream".  This  new  market  place  concept  is  often  used to explain  away  virtually  all  things that 
can go wrong  with  safety. It can water down our responsibilities for human  life that we all 
share.  In the past  it was the need to build a  transcontinental  railway. In  the present, perhaps 
it is more  related to the health ofthe bottom  line. 

I submit that Corporations are minimizing the human  side of safety,  and  if there were no 
economic costs to Corporations for injury  and  deaths,  "exposed  workers"  would  be the 
answer to the global  economy  and to maintaining our competitiveness. 

So how do we regain the concept  that  human  life is of the highest  value? This "global 
economy" is a  relatively  new  part of the culture,  yet the concept is firmly  entrenched  in the 
current  management of virtually  every corporation in the world. Management spends too 
much  time on the current quarter  balance  sheet  and  not enough time in areas that could 
enhance  safety, both personal  and  operational. 

Obviously,  one answer to the question  posed  would be to ensure there are severe economic 
penalties  associated  with all accidents,  especially  personal  injury  and operational accidents. 
This will not  likely  happen. So I believe  this  agenda  must  be  pushed by workers and their 
organizations  Organized  Labour  must take a more aggressive role in putting the human side 
of personal  injuries  and  operational  deficiencies  back to  the forefront, back to making 



employers more accountable.  We  must  ensure  that  such  issues  have  a  high  profile, attracting 
resources and finding that  support  appropriate  preventative  actions. Also, we must use new 
and innovative ways to make senior management more  accountable  for  injuries  and  especially 
workplace deaths. Never  being one  to miss an  opportunity, I will take a  minute to  do so now. 
(slides) 

Labour must work cooperatively to change the focus of the economics  of the "Global 
Economy" back to human  values.  At  every  meeting I attend of our Union, there  is a  minute of 
silence to remember  those  that  have paid the ultimate  price for their jobs. How many 
executives  in the Corporate  Boardroom  demonstrate  a  similar  compassion for their 
employees? 

Safety  must also be a  priority for unions  at  collective  bargaining.  One wonders why there 
would  be  opposition to this  concept from  any  employers,  yet  we  have  experienced  difficulty  in 
this regard. 

The industly has evolved over the years.  Generation after generation of family working for 
the Railway.  Father to son, and  yes,  it  has  been  a  primarily  male  dominated  industry &om its' 
inception. This is vitally important as the  male ego has  played  a  very important role in the 
culture I am attempting to describe. 

The generation after  generation of worker  passing  skills  and  knowledge from old to young has 
created  a very insulated  environment.  Little,  if  any, outside education or training was done. 
Generally  training in the industry  was,  and, to a great degree,  continues to  be done one on 
one on the job. Formal  training  if  offered was developed  and  conducted  "in  house",  each 
railway  using  their  own  employees to train other employees  utilizing  training packages that 
were also developed  "in  house". 

Railway workers, at  least in Canada,  have  maintained  much  pride  in their work and  a  very 
strong "can do" attitude has  existed in the  industry for many years. To the workers, no 
challenge is too great and  ways are always  found to  get the job done. This attitude is 
reasonable when one  considers the conditions in the late 1800's and  early 1900's. There was 
little or no  communication  ability,  and  limited outside resources available. Problems needed 
to be  solved at the local  level as much  as  possible. Even though technology  has  changed, the 
culture  passed on  from worker to worker  has to a great degree survived  and often flourished. 
One  need  only to observe  what occurs at a derailment to see this "can  do" attitude at its best. 
Obviously, this is an attitude that the industry  has encouraged, perhaps subconsciously, but 
not  surprisingly  would  wish to maintain.  Unions in Canada, ours included, shake our heads in 
amazement  that  such an attitude exists in an  industry that has gone through massive  layoffs, 
affecting  workers'  quality of life, wages and working conditions. In my  mind this shows how 
deeply rooted this  culture  is in the industry.  The  only  explanation  is that workers in the 
industry  have a culture of facing  challenges  and  they  enjoy  facing those challenges  head on 
and  with  pride  and  determination. 
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Some of  you,  me  included,  think  that  this  "can do" attitude is  a good thing. In regards to 
safety  however, it  is,  and I  hate to use  an  economic  term  in  regards to safety,  but I shall,  it  is a 
liability. I have seen first hand how  this  "can do" attitude impacts on safety.  Railway workers 
when facing  challenges will  innovate,  create,  and  do  whatever is  necessary to meet those 
challenges.  Unfortunately  safety is  often  an afterthought. 

For example,  during  a  derailment  when  time  pressures  and  long hours of service are the norm, 
we all know  how  things are done  there.  However, the culture  requires the unspoken to 
remain so. 

I recall my first days  on the railway  as a  labourer  on an extra  gang. Like most  rail workers I 
started there and  learned  on  the job and moved through  various  classifications,  with little 
formal  training.  There were 20 young men,  yes  all  men,  and one old foreman who I think was 
born on a motorcar. There was a  derailment  nearby  and  we  were  called to work there as we 
were the  closest  crew. A ballast  car  was  lifted by a mobile  crane,  and we brought  rails over to 
be placed  under the car. Our  mentor,  teacher,  and  grief  maker, the foreman  told us to stand 
back while he went  under  the  car,  which  was  suspended in a  sling at  one end,  and started 
putting spikes in the rail  with  a 4 pound  hammer. He used a 4 Ib. hammer as there was little 
room and to spike on the inside  he  had to lay between the rails. I noticed that when the crew 
responsible for the crane saw  what  he  had  planned  their  eyes  glazed  over,  not  noticing what 
was occurring, at least  that's  what  they  could  say  later. That crew took that opportunity for a 
break and  left. It wasn't until later I realized  why  they  were doing this. Well,  let  me tell you 
our gang  had  a  hard time when there was a 60 year  old  man,  climbing around under the car in 
dirt and creosote to drive spikes. So another  part of the culture kicked in, the male ego, as 
well  as  a  desire to help our older  mentor, and we were all working under, in  and around this 
suspended  rail  car. The foreman  never  objected, he had  already  told us to stand  back, so he 
was covered,  and  understandably  accepted the help  with  some  relief.  When we were finished 
and all out  from  under the car the foreman  went to get the crane operator and  crew, who were 
not  part of our  "gang" to lower  that end  of the car onto the repaired track. 

So what  was  learned  by 20 young  railway  workers, of which  many  went onto hrther  jobs on 
the Railway? 

.If you  have a  problem find a way to solve it with the tools and equipment you  have 

.If it looks  safe  and  you  think  its  safe go ahead and do it  even if  you know there is a risk. 

.Other  workers will help you "keep the silence" - if I  didn't  see  it it didn't  happen 

.Derailments and emergencies may require  you to throw the rules out  the window to get the 

.Experienced  workers know what to do and how to  do it - follow their lead. 

At  that  time I had less  than 60 days on the Railway.  Today, there is no way you  would  have 
seen me under  that car and  I  would  have  insisted  no one go under it. The worst of it is, I 
know,  as  do many of you,  that  this type of  thing  happens  fairly  regularly. The  code of silence 

track  open ASAP 
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however, prevents us from ever  "really"  knowing.  This  truly  terrifies  me.  Even  today, if1 had 
not  been out  of the  industry  for 12 years I would  still  be  doing  such  things. My attitude has 
only  changed  because I can  now see this  culture  from the outside. 

In my  mind this "can  do"  attitude  needs  to  be  changed or controlled to ensure a safe 
workplace for both  personal  and  operational  safety. In Canada we have an opportunity  that 
would have been  inconceivable  in our past. For the first  time in  railway  history, at least in 
Canada and likely the US, a  second  generation of workers have  had no opportunity for work 
on the railways.  Our  membership,  like  others  in North America  have  an average age in the 
mid 40's and  the majority of workers will be  leaving in the next ten years or so. With  this  new 
workforce we have  an opportunity to avoid the on job training  which leads to some of the 
unfavourable  aspects  of the culture, and  yet reinforce  favourable  aspects. Never before,  and 
likely  never  again will  we  be  given  an  opportunity to change the culture in the industry in 
positive ways. These  new workers need to have  training  on  safety,  health, workplace 
conditions, and railway  safety  in  a more formal  and  focused  manner. This is not to say that 
inside industry training and development  of  educational  packages  by the industry is antiquated. 
Rather, I think that the people  creating  these  programs need to be  broad  based  and  must 
include expertise from outside the industry. 

When one speaks of  culture, the ideas of  community  and  family  immediately come to mind. 
Workers  in the railway  industry, have worked together, grown up together, and  until  recently 
lived  in the same community  for  many  years. A natural  result of this is a sense of community, 
but I would  submit,  it  is  even deeper than that. I believe  a true sense of  family exists even 
today in the industry.  In many circumstances this sense of family transcends the traditional 
barriers of labour and  management.  Again,  like the "can do" attitude this is a good thing.  Yet 
it  has far reaching  impacts  on  safety. Family looks out for family  and this is  especially 
entrenched in the culture at least in Canada.  Railway workers as a part of their culture will do 
many things to cover  up  for  mistakes  that may be  made.  This  has  been condoned and 
encouraged both tacitly  and  subliminally  by workers in the industry. I would  hazard  a guess 
and state that this  aspect of the culture even goes up the ladder in management. For example, 
I know of situations  where operating rules  have  been  violated but went unreported as there 
were no injuries and  management  could  not find out about it in other ways. This underground 
non-reporting, I would suspect, is  higher  than  most of us would care to imagine  and there is 
but one way to find out. However, to do so we  must  remove  yet another cultural barrier. 

The  last  negative  aspect  of  Railway  culture  that I have  been able to think of is the discipline 
system. North American  Railways,  and I suspect other railways throughout the world, 
modeled  themselves  after the military, in both structure and organization. In  the 1800's this 
made  sense  if you  consider the labour  relations  environment at the time. Unfortunately, this 
militaristic  management  style  also  became  part of the culture.  While there are many  in the 
industry who will say  we  have  changed, I respectfully  submit that you  only think you  have 
changed  it, at least in North  America.  Rule  and  safety  infractions  mean  discipline,  nothing 
more  nothing  less.  Notwithstanding the efforts  of some railways in that regard, the idea of 
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workers is  still the same.  Most  railways in North America  investigate operational errors in a 
very militaristic  manner.  Affected  employees are called  in for a "statement". They are sat 
down in an  office and asked  questions  put  forward by their supervisor. The questions and 
answers are recorded  and  the  employee  has  an  opportunity to say  something  generally at  the 
end. Following the investigation  discipline  is  assessed  if the employee is found to be at fault 
by management.  Such  discipline can be and  generally  is  grieved. 

Rule and safety  infractions  are  errors by the  employee. Errors in judgment or performance. 
We need to accept the fact that we  all  make mistakes  and  will continue to do so. There must 
be a  dramatic shift in the current  attitude to worker error in the Railway Industry. A good 
start would be to adopt the principle that no worker should be disciplined for any reported 
safety infiactions. We  must  start  allowing workers to learn from their mistakes in  ways other 
than discipline  and  the threat ofjob loss. Otherwise  we encourage the continued non- 
reporting at  every  opportunity.  How  else can we really  determine how safe this industry is? 

The Railway  industry has a  culture of its own. A proud and determined group of workers 
make up this culture. However,  it  must  be  changed in order to enhance safety and this will 
not happen without concerted effort.  Economics and the "Global Economy" is a force unlike 
any we  have ever faced  before,  but so is human  will.  One wonders which will win out. 
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John is a mechanical engineer who  trained  and  worked  with resource company BHP  for 27 years 
before joining the Transport  Safety Bureau 6 months  ago.  During his time with  BHP, John 
worked  in many engineering,  maintenance,  contract  management, operations management  and 
safety management roles. 

In 1993, when part of John's role  was  managing  a  steelworks  railway, John became the fust 
private owner/operator to  be accredited  under the then newly proclaimed NSW Rail Safety  Act. 

The Transport Safety Bureau  has  responsibilities  for  rail,  bus,  taxi and marine safety in New 
South Wales. Since his appointment, John has been  leading the Bureau in a  systematic, 
consultative approach to safety  improvement with a strong focus on the wellbeing of people. 
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I. INTRODUCTION 

JR East has been  making  efforts to build safer railway systems and 
corporation culture in  which employees themselves think about 
safety and try to achieve it. 
The most important safety target  in  railway industry is  'no accidents 
causing fatalities of passengers  and employees'. It has been 
unchanged from Japanese  National Railways to JR East, but the 
approach to realize it has  quite changed. In the time of  the national 
company, only the top managers  fixed safety plans and the  front line 
employees were just expected to follow managers' instructions and 
act on rules. But now, we think it  of great importance to trust and 
respect initiative of front line employees, who support railway safety, 
detecting and covering a flaw of the system, and to hold the  policy  to 
raise safety through reducing employee's mental and physical 
workload. In other words, the policy  of overemphasis on discipline 
and rules and  overestimation of the effect of hard punishment for 
accident causation have been completely replaced by the new 
principle that respect employees' initiative and motivation. This 
change  gave the opportunity for employees' discovery that safety 
level  would never be  improved  as  long as  the front line  employees 
did  not  think  and  act  by themselves, even if many rules were made. 
This recognition of each employee also improved safety attitude and 
work motivation. 
"Challenge Safety Activities" (CS Activities) are  the  typical ones to 
realize the above principle, which started in 1988 with a slogan  of 
"all employees' participation". These are aimed to reform our safety 
culture  through  front line employees' thinking, discussing, and taking 
actions  for 'safety'. As a result, we think we  have  fairly  succeeded  in 

2 



building the corporate  culture  in  which  members of our company 
fiom the top management to front  line employees share the process 
to identi@ safety issues. 
A policy with regard to capital  investment has also changed. In the 
national company, equipment  investment  had to be weighted toward 
transport capacity reinforcement, modernization of the systems, and 
rationalization of the  organization, with the result that  the investment 
for safety, the effect of which  was  hard to find compared with its cost 
was apt  to be put  aside. This policy  was, we can say, forced mainly 
due to  the serious  financial deficit of  the  company. After 
privatization, we  think we should,  and we can give high priority on 
safety investment. 
The brief history of the safety projects is followed. 
1988 Start Challenge Safety Activities (CS Activities) all at once in 

the company 
1988 Start General Inspection of Safety (main contents are 

discussions with executives including our president and front 
line employees. We have 17th times this year.) 

research and  development realizing safety as the total 
railway systems.) 

1989Establish General  Training Center in every branch office 
(main purpose  is the progress of employee’s knowledge and 
skills.) 

1989Draw up a safety  investment plan accounting for 200 billion 
yen in total over five years 

1990Hold Railway Safety Symposium and International  Railway 
Safety Conference 

1994Draw up Basic Safety Plan over five years 

1989Establish Safety Research Laboratory (main duties are 
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1999Draw up Safety Plan 21 over five years (next version of 
Basic Safety Plan) 

In this way we have continuously  tried for progress of safety, placing 
it as  the central matter of the management. As a result, the number of 
the accidents has drastically decreased  from 376 in 1987  of our 
establishment to 136 in 1998,  which shows the safety level  has  been 
improved steadily. 
But we have not  accomplished  our safety goal of exterminating fatal 
accidents yet,  and activities from the new point of view are, 
therefore, required  in order to step a higher level of safety.  We  think 
it important at first to know the exact views and consciousness of  the 
front line employees and identi@ the new safety policies based on 
them. 
In 1992, Safety Research Laboratory  made "follow-up survey  for CS 
Activities" to comprehend employee's evaluation of  the activities 
carried out so far,  and  proposed the next objectives of  them. In 1998, 
we again made a questionnaire survey named "Try for Further 
Safety" to all  the employees in  order to sum up  their opinions of  what 
they have done  in the activities, what they think about the present 
situation of  our company's safety,  and what is needed for further 
safety. 

11. SUBJECTS AND METHOD OF THE SURVEY 

The survey can be broadly divided into the following. 
1) Action to hallenge Safety activities and its effect 
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What  is your perception  of how Challenge Safety activities (CS 
activities) are conducted  and what changes they are bringing about 
in the workplace and employees themselves? 
2) Safety climate in a workplace 
How steadily do you  think  he  workplace climate that respects safety 
has been progressed, and  what  will  be  needed to raise them higher? 
3) Toward further improvement  of  JR  East safety 
What matters do you consider to be important in hrther improving 
safety at JR East? 

Questionnaires were distributed to all the employees of our company 
except those in head office  and  on loan to other companies, and 
collected by June 1 , 1998. The  number ofdistributed was 66,365, and 
collected was 5 1,127, that is, the response rate  was 77%. 
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111. RESULTS 

The following is an outline  of  the  results of this research. 
3.1 Action to hallenge Safety activities and its effect 
Two-thirds of employees engage  in CS activities ery  actively  or 
ather actively The ratio of these two choices increased almost 6%, 
compared with the result of the 1992 survey, which suggests that 
employees has taken more  action  in the workplace. (Fig. 3.1) 

very actwe* rn s t h e r  actwe$ 0 not very actwey 

no actun .no answer 
I 

0.7 
I I I I I I 

0 %  20% 40% 60% 80% 100% 
~~~~~~~~~~ ~ 

Rg. 3.1: Employee action to  CS activlties 

Concerning ffect of CS activities more  than half employees think they ave more interest in safety through the activities, 
and ay more attention to  member action follows at the rate of 42%. In addition, it IS remarkable that  the  negative  answers 
of o change decreased and the posltive ones Increased instead, compared with the result in 1992. We  can  say  that  CS 
actlvities fix steadily m a  workplace and many employees feel the effect ofthem clearly. (Fig. 3.2) 
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Note: Three or fewer Items are asked to choose  out of eleven. 

Fig.3.2:  Effect  of CS activities 

Regarding resent workplace atmosphere 47% of the  employees  feel can speak  freely about anything or can  speak rather 
freely On the other hand, cannot  speak  freely  accounted for only  12%.  Compared with 1992, the rate of can speak freely 
goes  up  from  13% to 22%,  whlle  that of cannot speak freely  fell  from 22% to 12%, that shows a significant improvement 
in workplace atmosphere in the past five years.  (Fig. 3.3) 

1 DNo answer 
I I I I I I 

0% 20% 40% 60% 80% 100% 

Fig.3.3:  Present  workplace atmosphere 

On oints  managers should pay attention to for future development of CS activities there has been a remarkable decrease 
compared  with  1992 m negatlve  responses, such as do not know or o answer  with  a corresponding rise in the proportion 
of responses  whlch  actively point out future issues.  Particularly large Increases were seen in replies of would like more 
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respect  for  independent action would hke a clearer manual for procedures and would like proper recognition of 

understanding of the essence of CS activitles and greater motivation for more independent actlvities. The  next highest 
achievements  The  fact that the greatest response rate was espect for Independent action suggests employees deeper 

response  rates were accounted for by learer manual and roper recognltion whlch give  the suggestion of future issues 
relating to  guidance and support in CS activities. (Flg 3 4) 

_I 

0 10 20 30 40 % 

Note: Three OT fewer items are asked to choose out of seven. 

Fig 3.4: Points managers should pay attention to for future development of CS activitles 

3.2 Safety  climate in  a workplace 

About 60% of the employees feel  safety climate In a workplace has grown up alrly or little  while  less than 10% declined 
airly or lmle (Fig.3 5 )  

Flg. 3.5. Change of safety climate in  a workplace 

In response to a  question about easures for growlng up workplace safety  culture  numerous  employees placed importance 
on nhance technical education regarding new equipment ransfer experienced employees know-how to  subordinates  and 
nhance  education  for newly appointed employees Employees thii it important to enhance  practical  education in response 
to environmental changes in the  company, such as mechanizatlon and systematization ofwork, and  changes in composition 
of employee age. (Fig3.6) 
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Note: Three or fewer Items are asked to choose out of fifteen. 

Fig. 3 6 Measures for growmg up workplace safety  culture 
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As actions employees plan to  take  for growing up workplace safety culture, 63% chose dentify and pay attention to risky 
places and jobs and 53% eep mles and manuals which will be conducted just during thelr  main  job. On the  other hand, 
ngage actively in CS activities and so on and nhghten oneself by taking a correspondence course or obtain qualification on 
which they would spend the tune except their mam job  are just supported low. (Fig3.7) 

0 10 20 30 40 50 60 W 

Note: l k e e  or fewer items are asked to choose out of nine. 

Fig. 3.7: Employee actions for growing up workplace safety culture 
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3.3 Toward further improvement of JR East safety 

Concernmg  effectwe approaches to ralse the safety level of our company, ach employee  safety attitude and  nvestment  in 
safety measures which  we can say the fundamental safety principles of our company were  ranked far higher than the other 
choices. Measures pointed in the mlddle cover safety hardware systems that should he introduced with  high priority and 
safety software systems to raise our safety culture through enhancing employees motwation, both of which can be meant 
to  realm the principles. (Fig.3.8) 

0 5 10 15 20 25 30 35 40 45 
Ca 

Note' Three or fewer items are asked to  choose out of twenty-one. 

Ten  items given higher ratios are  shown m the figure. 

Fig. 3.8, Approaches to ralse the safety level of our company 
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Iv. EMPLOYEE VIEWS FOR PROGRESS OF SAFETY 

At  the  end  of the questionnaire,  we  asked the employees to give  a  suggestion  for further progress of our 
company  safety  in open answer.  Fifty  seven  percent ofthem, that  would  be  a  fairly high rate, stated their 
views  on the sheet. The following are just a slight part of them. 

"As safety systems are supplementary  measures, it is  necessary  for  each employee to strictly abide by 
basic  procedures and movements  with an awareness of safety". 

"A system  should  be put in  place to ensure  that the opinions  of  on-site employees are relayed to upper 
management without getting  lost  half-way". 

"Hazard information and  safety  opinions  brought to the JR East  management by not only employees but 
also  passengers should be  properly  treated.  Both  of  employee  safety  and  passenger safety should  be 
considered". 

"While  capital investment for  safety  systems is required, it is also important to educate staffto enable 
such systems to be fully utilized.  Training to deal with situations where the systems go down is 
particularly  needed". 

v. SUMMARY  AND FUTURE APPROACH 

With  more  than half of all  employees  actively  participating in them, evidence is that our CS activities 
are steadily spreading and  making  significant  contribution to rises in climate that respects safety 
Furthermore,  with as many  as 20% of  employees  sensing  a  change at workplace level rather than 
individual  level with ncreased sense of workplace  unity  and  etter  human relations in workplace it 
appears  that the CS activities are shifting  from the ncouragement  and xpansion stage to  the aturing one. 
Nevertheless, there are also  stronger  calls  for  espect for independent action learer manuals for 
procedure  and roper recognition of achievements 

Meanwhile,  ach employee safety  attitude  and nvestment in safety measures are viewed as vital in 
boosting  safety within the company,  pointing to a  recognition  that safety attitude by each employee 
combines  with specific safety  measures  to  support the basis of railway safety. 

Based  on these results, it will  be  important  with  regard to CS activities to provide support appropriate 
to  the  level  of workplace activity  for  their  continuation  and further development. Also important for 
improvement  of  safety of our company  will be the implementation  of measures according to the needs 
of the workplace, with afety  attitude by each  employee  and nvestment in safety measures as the two 
main  pillars. It will be essential for that  purpose to have sufficient discussion on he specific form of the 
goals  and aths to them and  clarify these with  employees. 

The results  of this survey were fully utilized  as basic data for the formulation of JR East new basic safety 
plan  (called  afety Plan 21 , and  a  condensed version presented to all the employees via a company's 
internal  publication. Since the implementation  of  safety  measures should be based upon workplace 
issues  and  employees  need,  we  will  make use of the results of this survey in compiling future issues to 
be  addressed. 
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1 INTRODUCTION 

This paper is a summary of  a  study  undertaken  for  Tranz  Rail  by the University of Otago  at 
the  Wellington SchoolofMedicine, SleepNakeResearchCentrebythe AssociateProfessor, 
Philippa  Gander, Dr Annette  Nesdale  and  Leigh  Signal.  The s u m m a r y  provides an  overview 
of  the  aims, methods, main  findings  and  conclusions of the study. 

2 AIMOFSTUDY 

The  main  aim of this study  was  to  assess  the  prevalence  and effects of shifts that are rostered 
to  exceed 10 hours (rostered  extended  shifts), as worked  by Tranz Rail’s locomotive 
engineers. Information was  also  gathered on other issues of concern  in  the current rosters, 
and on the health and job satisfaction of the  engineers  and the effects of shiftwork on their 
life  external ofwork. The  study was commissioned  by Tranz Rail, with the co-operation of 
the  Rail  and Maritime Transport  Union (RMTLJ). 

3 BACKGROUND 

At the  beginning of 1995,  a  roster  change was implemented that permitted  locomotive 
engineers  at  Tranz Rail to berostered for  duty  periods  that  exceed 10 hours (extended  shifts). 
InNovember 1997, Tranz  Rail  requested  that the Sleepmake Research Centre undertake an 
objective  review of the  effects of extended  shifts,  in  accordance with the agreement  reached 
with  the Rail and Maritime Union  at the time  rostered  extended shifts were  introduced. 

This change  represented  the  formal  introduction of occasional  rostered  extended shifts in a 
context  ofsomewhat  irregular  andunpredictable rosters (by comparisonwithclassical 2-shift 
or  3-shift systems in manufacturing,  for  example).  Previously  published studies on the 
effects of extended  working  hours  do  not  address this issue directly.  Typically,  they  focus 
on comparing stable rosters  of  8-hour  shifts with stable rosters of 10-hour or 12-hour  shifts. 

Theoretically,  extended  operations  have  the potential to reduce safety margins  because  they 
can  increase two known causes of engineer  fatigue, these being: 

1)  time-on  task  fatigue  can  accumulate  to higher levels by the end of an extended  work 
period,  particularly if the  workload is high  and opportunities for  breaks are limited; 
and 

2) extended work periods  reduce  the  time  available for all activities outside ofwork, and 
can  thus increase the  risk of engineers  not  obtaining enough sleep, leading to degraded 
alertness,  performance,  and  mood. 
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3) Extended night  shifts  might be expected to produce  particularly high levels of fatigue, 
as they also require  engineers to work  through the time of day when the physiological 
drive for sleep  is  strongest and performance  capacity is lowest. On the other  hand, 
extended shifts could  conceivably  reduce fatigue in some situations. For example, on 
the Tranz Alpine run, it is  possible  that  returning  to  Christchurch in the same day, 
rather than spending the night in  Greymouth,  could enable engineers to obtain better 
sleep if they have  good sleeping facilities  at  home. Engineer fatigue is a  recognised 
safety issue in rail  operations, and has been  identified as a  causal factor in a  number 
of major rail accidents. 

The potential effects of extended shifts on safety  and  health  could be expected to be modified 
by: 

9 

9 

P 

> 

4 

how often they  occur; 

whereabouts in the roster they occur, with respect to other demanding shifts, and with 
respect to opportunities  for rest and  recovery; 

attributes of individual  engineers  (age,  training,  etc);  and 

how much additional disruption extended shifts cause to the engineer’s life away from 
work. 

STUDY DESIGN 

It was agreed that the scope of the study would be limited to the Christchurch, Palmerston 
North, and Te Rapa centres, where rostered  extended shifts are most common. Ideally, to 
measure the effects of the introduction of rostered  extended shifts, relevant information 
would  be collected prior to the change and then the same information would be re-assessed 
at  a designated time after the change. In the present case, however, no systematic data 
collection was done before the introduction of rostered extended shifts. 

This was  addressed  in two ways: 

1) Timesheet data were examined for the six month period immediately before the 
introduction of  rostered  extended  shifts,  and  a six month period (at the same time of 
year) three years later. 

This permitted assessment of any changes  in: 

P how often  engineers  worked shifts longer than 10 hours; 
> the number of hours worked per  fortnight; 
P how often  engineers  worked on a  rostered day ofe 
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h the use of annual  leave; and 
> the use  of  sick  leave. 

2) A set of three  questionnaires were  designed  that  asked  engineers, people living with 
them,  and  Tranz  Rail  management  at  each  of the three  centres,  to  compare the effects 
of extended  and  normal  shifts  that  are currently worked. The engineers  at  each  centre 
were  asked  to  compare  four  specific  rostered  shifts  that  they  currently  work.  The 
people  living  with the engineers,  and  Tranz  Rail  management, were asked to compare 
shifts  longer  than  10 hours with  normal shifts, but particular  shifts were not specified 
(see footnote 1). 

The study also  provided an opportunity  to  assess  other issues of  concern in the current 
rosters,  to  evaluate  the  general  health and job satisfaction  of  the  engineers, and to  evaluate 
the  impact of shiftwork  on their lives  outside of work  on the people  living with them. The 
study  design  methods  were  reviewed and  approved  by  the  Canterbury,  Manawatu-Wanganui, 
Waikato  and  Wellington Regional Ethics  Committees. 

5 METHODS 

Payroll datawas gathered for the six months  immediately prior to  the  introduction of rostered 
extended  shifts (27 August 1994 - 25  February  1995)  and  paired  with payroll data for the 
equivalent six month  period three years  later (23 August 1997 - 21 February  1998). The 
payroll  data  was  used to assess  changes  in  work  patterns,  and  in the use of annual  leave  and 
sick  leave,  since the introduction of  rostered  extended shifts. The payroll  data  (shifts 
worked)  for  the  1997198  study  period  were  also  matched  to the rostered shifts for that  period, 
to  assess  how  well  current rostersreflect what is actually  working. The combined  databases 
were  developed  and  kept  at the Wellington  School ofMedicine, and  once the data sets were 
matched, allinformationthat couldidentify  individual  engineers  was  deleted.  Matched  data 
were  available for 158  engineers,  which  represented  90% of the current workforce at the 
three  centres. 

Three  questionnaires  were  developed,  in  consultation with engineers  at the three  centres  and 
representatives from Tranz Rail and  the RMTU: 

> one for  engineers; 
> one for  people  living with them;  and 
k one for  local Tranz Rail management. 

These  compared the effects of long and  normal shifts and night shifts that are currently 
worked.  Questionnaires, with stamped and addressed  return  envelopes, were mailed  to the 
engineers  at  their  home  address,  and  participation  was  voluntary  and  anonymous.  Completed 
questionnaires  were  received  from  126  engineers  (71%  response  rate),  together with 115 
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completed questionnaires from  the  people  living  with them. Completed management 
questionnaires were  received  from 12 operations  controllers,  terminal  managers,  and trainers 
(55% response rate). 

6.1 ROSTERED EXTENDED SHIFTS 

Prior to the introduction of rosfered extended  shifts, 12% of all shifts worked exceeded 10 
hours. Currently, 11% of shifts  are rostered to exceed 10 hours,  18% of shifts worked 
exceed  10 hours. There has been  no  increase in work  hours  overall, except in Christchurch, 
which has  had an average increase of 110 minutes per fortnight. There has been no change 
in the use of annual leave, but  there has been  an increase in the use of sick leave, despite the 
introduction of more restrictive sick  leave allowances. It is not possible to determine how 
much to this increase in the use  of sick leave is attributable to roster changes. 

Engineers were asked to comparethe effects ofrostered extended and normal night shifts and 
day shifts on: 

P fatigue  at the end of the shift; 

P nodding off in the cab  while  moving  and when parked; 

> covering sections of track  that  they  could  not  recall; 

P how  well they were driving the train by the end of the shift; and 

P how often the nodded off  driving  home after the shift. 

Rostered  extended night shifts were  rated as worst on all of these measures. Rostered 
extended  day shifts were rated as no  worse than normal night shifts, and normal days shifts 
were rated as best. People living  with  the engineers were  asked to rate the effects on the 
engineers' fatigue and irritability of long' and  normal  night shifts and day shifts. They gave 
the same  ranking of shifts as did the engineers. Respondents on the management 
questionnaire  reported that engineers  were more fatigued by the end of long night shifts than 
by the end of long day shifts. They also indicated receiving more complaints, and safety 
concerns  raised by engineers, about  long night shifts than  about long day shifts. 

' Long slnfts were defmed as slnfts exceeding 10 hours. Specific couplings  were not identified in the 
questionnaue  for  the people hving with  the  engmeers,  because  it  was  considered that they might not be 
sufficlently  faunllar  with this ternnnology.  Specific  coupllngs  were  not identified in the questionnaire for 

people to  whom this quesnonnaue could be  sent. 
Tranz Rail  management, so that  the  data from all  three  centres  could be pooled, since there  were only 22 
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Engineers were asked to  rate the effects ofrostered extended  and normal night shifts and  day 
shifts on their leisure activities  and  responsibilities at home. The people living with the 
engineers were asked companion  questions  about  how  long  and normal, night shifts and day 
shifts  affected them. Both  groups  identified  long shifts as interfering more than  normal 
shifts. The  people living with the engineers  reported that long night shifts were most 
disruptive. On the other hand, the engineers  found  that rostered extended day shifts 
interfered most with their  responsibilities  at  home, while rostered extended day shifts and 
rostered  extended night shifts  were  equally disruptive of their leisure activities. 

6.2 OTHER ASPECTS OF CURRENT ROSTERS 

Changes to the rosters at short notice  (shifts  brought  forward, or changes to longer shifts) 
were  reported by  the engineers to occur  about once a month on average. In contrast, they 
reported working an average of four  shifts in the preceding month that had run late. 
Comparison of the payroll and rostering  data for the 1997/98 study period confirmed that 
shifts, on average, ran five minutes  longer  than  was  allowed in the roster. The discrepancy 
was  greatest  at Palmerston North, where the average shift ran 12 minutes longer than that 
was  rostered. At Palmerston North, 26 couplings  were identified that ran  at least fortnightly 
and  that ran late at least 50% of the time. 

Engineers  worked on most  rostered  relief shifts (84%) and rostered standby shifts (75%). 
The  duration of the shifts worked  varied  greatly,  but on average, they were comparable to 
regular  rostered shifts (8-9 hours). In the 1997/98  study period, there were 46 days onwhich 
engineers started two shifts on the same day. Typically, this included an early shift, followed 
by  a  12-hour break during the day,  and  then anight shift. Engineers worked (on average) 1/5 
of their  rostered days off,  and no engineers  had  a  2-day break every week. Only half had a 
2-day  break every fortnight. 

The  engineers and the people  living  with them were asked to identify the hardest shift that 
the  engineer worked, and  to indicate why it was  hard. Most engineers (74%) identified 
specific shift couplings. Rostered  extended shifts accounted for 56% of the hardest 
couplings identifiedby Christchurch  engineers, 11 % ofthose  identifiedby PalmerstonNorth 
engineers,  and 24% of those  identified  by Te Rapa engineers.  Of the couplings identified 
by Palmerston North engineers, 54% were shifts that ran at least weekly and ran late at least 
50%  of the time. Sleep problems  predominated  among the engineers’ reasons for what 
makes  a shift hard (cited by 31%),  followed by fatigue (cited 18%), and issues of shift 
duration  and workload (each  cited by 12%). Most people living with the engineers (88%) 
identified  night and early shifts as being the hardest for the engineers, and concerns about 
sleep  predominated  among the reasons  given  (cited by 56%). 
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6.3 HEALTH AND  WELL-BEING OF THE ENGINEERS 

The engineers were  very  experienced  shiftworkers  (average age 46 years, average shiftwork 
experience 27 years).  Most (91%) weremarried, and 55%reported having dependants living 
with them. They  considered that they  received  a  high  level of support  at home, and this is 
borne out by the high  response rate on the questionnaire for people living with them (91%). 
Both groups rated  Shiftwork as causing moderate  problems  for their social life,  home-life, 
and personal relationships, with the problems  rated as worse by the engineers. 

The engineers reported  getting anormal amount of sleep on nights off, but were nevertheless 
sleepier than other  groups of men of similar  age,  and  appear to have a higher prevalence of 
risk factors of obstructive  sleep  apnoea  (a  common  sleep  disorder) than a random sample of 
Wellington men.  Night shift paralysis (freezing  momentarily on the  job when extremely 
tired) was reported to be  a regular occurrence  by 11% of engineers. One in four reported 
regular symptoms ofgastrointestinal upset, 5% reported  regular symptoms of cardiovascular 
illness, and 10% were  currently being treated  for  high  blood pressure. About half rated  their 
overall health as good  or  excellent.  However, 36% reported  that they rarely or never engage 
in  regular physical exercise. 

Overall, engineers were  not very satisfied with their rosters, over which they felt they had 
very little control. On the other hand, they  were  generally able to get annual leave and  lieu 
days when they  wanted  them. 

7 STUDY LIMITATIONS 

There have been  a  number of other changes  in the rosters, and  in working conditions, since 
the introduction of rostered extended  hours, which may have contributed to the observed 
increase in the use of sick leave.  The  number of extended shifts rostered and worked is 
knownreliably, fiomthe roster and payroll  data.  However, all the information on the effects 
of extended shifts comes  from  subjective  reports. Nevertheless, the findings overall are 
consistent and  plausible. 

8 CONCLUSIONS AND RECOMMENDATIONS 

Keeping in mind the study limitations, the following conclusions and recommendations are 
proposed. 



3) 

4) 

7) 

Prior to the introduction of rostered  extended  shifts,  12% of all shifts worked lasted 
longer than 10 hours. Currently,  11% of shifts are  rostered to exceed 10 hours, and 
18% of shifts worked exceed 10 hours. 

Rostered extended night  shifts  were  rated by the engineers as causing the most fatigue 
and reduction in driving  performance. The people living with the engineers, and  local 
Tranz Rail management  also  indicated  that  night shifts lasting then 10 hours were 
particularly challenging. 

Sleepiness during and  after  rostered  extended  night shifts is a potential safety concern. 

Rostered extended shifts  were  rated by the engineers as having a greater effect on life 
away from work than normal shifts. Similarly, shifts longer than 10 hours were rated 
by people living with the engineers as having  a  greater  effect than normal shifts. 

Rostered extended shifts are  not the only shifts that the engineers find challenging. 
Night work and late running are major  concerns. 

In the interest of better  planning  for  rosters, train controllers, and engineers, the 
rostered time of couplings  that  consistently run late should be reassessed. 

It is recommended that  engineers  have  a  2-day break at least once a fortnight, and 
preferably once a  week. 

Rostering two starts on the same  day  should  be  avoided as much as possible. 

Existing education programmes  for  fatigue  management, and the established 
procedures  for diagnosing and  treating  engineers with obstructive sleep apnoea,  need 
to be fully implemented and  widely publicised in the workforce. 

The need  for recurrent fatigue  management training should be investigated, and 
appropriate strategies implemented. 

Attention should be given  to  providing  engineers  with good information about diet, 
and to the food available to them  at  work. Opportunities and encouragement for 
engineers to be  more physically  active  would be expected to be beneficial. 
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W T A K A  TOYOSHIMA 

CHAIRPERSON,  TRACK,  ELECTRICITY AND CONSTRUCTION 
ENGINEERS’  ORGANIZATION 

EAST J A P A N  RAILWAY  WORKERS’  UNION 

Mr. Toyoshima is chairperson of  the tracks,  electricity  and  construction  engineers’ 
organization of the JREU and works as track  maintenance  engineer  in Haijima track 
maintenance  depot  in  the  suburbs  of Tokyo. 

However, since he  entered  the  former JNR in  1974  he  experienced  a  lot of things.  For 
example, he decided  three  times to change  different unions because of his belief, before 
privatization of the former JNR in 1986  he  was  sent  on  loan to a  motorcar  factory  and has 
seen  technological  innovation on his track  work.  He  overcame  these  hard and changing 
circumstances.  He  has  worked in railway  industry as an experienced  engineer. 

For  these 12 years,  109  rail  workers from both JR East  Company  and  contracted  companies 
died  by  accidents.  About  80% are fiom  track  maintenance,  electricity  and  construction 
workers.  Therefore,  in  general track maintenance  workers are sensitive about accidents  and 
preventive  measures. 

Just  before he was  elected as chairperson  in  1999,  a  fatal  accident  of the Yamate Freight  Line 
occurred. He discussed  preventive  measures  with his union  members  and made an effort  to 
investigate  cases. 

1974 joined JNR as a track maintenance  worker  and  entered National Railway 

1975  operated  a  heavy  machine,  multiple tie tamper  and  track motorcar 
1971  general  secretary of unions’  youth  department of his branch 
1986  sent  on  loan  to  a  motorcar  factory  and joined a  Track  Maintenance  Workers’ 

1989  worked as an operator of  heavy  machines in Haijima 
1994  was  elected  President of his branch 
1997  was  elected as secretary  general  of JREU track  maintenance,  electricity  and 

Union 

Union 

construction  engineers’  organization,  then in 1999 became  a  chairperson 



MASAKAZU  TAKAHASHI 

DIRECTOR, EDUCATION  DEPARTMENT 
EAST JAPAN RAILWAY WORKERS’ UNION 

Mr. Takahashi  was  appointed  director of the education  department in JREU headquarters in 
1999. He began  train  union  movement  in  1979  after  joining  National  Railway  Drivers’ 
Union.  When East Japan  Railway  Workers’  Union  formed  in  1987 he joined as a  secretray. 

He  prepared  for  the  International  Railway  Safety  Conference  1990  and  Asian  Railway  Safety 
Conference 1993 both  held in Tokyo, which  were  co-sponsored  by  union  and  management  of 
JR East. He has  taken  part in the IRSC since  1994. 
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Lessons  From  a  Fatal  Accident 
to  Subcontracted  Workers  on  Yamate  Freight  Line 

By Yutaka Toyoshima 
Chairperson 
Track, electricity and  construction  engineers 
Organization, JREU 

1, Introduction 

Accidents to maintenance  workers on tracks have been a common  problem of 
people concerned with safety. In Japan in  February 1999 five track workers were 
killed at once. I was  terribly  shocked  by such a number of victims.  For these years 
we have tried to keep  safety for track  workers  but  we  could not prevent the 
accident. After the accident  we  started  investigation to learn lessons. 

2, Facts of the  fatal accident and  problems 

The accident occurred at 0 1 4  on 21 February 1999 on the Yamate  Freight  Line 
between  Osaki  and  Ebisu Station. Five  workers were killed  by a temporary special 
train,  #9531, that came  from  Shinagawa  bound for Kobuchizawa.  They are from 
second  and third subcontracted  companies  which contracted with  Hoan  Kogyo Co. 
which was one of the subcontractors of the JR East  Company. Those workers were 
heading to the work site to prepare for changing communication cable and 
carrying  necessary  materials. This work should be done during the intervals 
between trains and  relying also on a train  watcher’s attention. 

On the same  day  in  the  morning, the head  of JR East Tokyo Branch, Yoshio 
Ishida,  had a press conference and apologized for the occurrence of the fatal 
accident. He  mentioned  about  causes briefly. First, the supervisor of this 
construction work came to work  late, no one checked if time tables were changed, 
and the supenisor forgot to ask for facsimile information from the JR East 
Company on that day. 

Media  reported  there  was a possibility of professional negligence causing death by 
misadventure.  Then this accident  became an object  of public concern. 

I discussed the problems of this accident  that took the lives of five people at once 
with my colleagues. We pointed  out  reasons: 



(1) A checking system for safety  had  not  been  established  between subcontracted 
companies and  JR  East  Company  and  also  there  was no clear  agreement 
between them. 

(2) Although JR East  Co.and  Hoan Kogyo Co.  had a previous  arrangement 
meeting using a “safety  arrangement  form”,  there  was no check about special 
train operation. In an  agreement  JR  East Co. should  have sent facsimile 
messages or  handed over a special  train  timetable to subcontractors two days 
before. 

(3) JR East Co. did  not  confirm  whether the subcontractor  had  received a facsimile 
timetable. The JR East signaling and  communication  depot concerning the 
contracted work  did  not check if subcontractor  and  second  and  third 
contractors had  an  arranged  meeting on that  day. 

we follow a basic rule, after confirming  latest  train  operation we should 
arrange safe-working procedures, then  start  work. 

(5) There was  the  possibility  that  workers  started working without being given 
safety information or with not  enough  information. 

(6) Also there was  doubt whether the watcher  was on duty with the position where 
JR East Co.  and the contractor agreed  before. 

(7) How complete was JR East Company’s  safety  control of subcontractors in the 
first place? 

(4) Subcontractor did  not  confirm the latest  timetable  with the concerned station. If 

These factors affecting  each  other  caused  the  accident. I supposed it inevitably 
occurred. To sum up, at first, regarding  relationship between JR East Co. and 
subcontractors, they  did  not  have  any  arranged  meetings to keep safety before 
starting work.  Second,  about the safety system of subcontractors, they started work 
without confirming  safety procedures. They  also  did  not follow necessary safety 
rules and procedures. Third, there  were  problems  between JR East Company and 
subcontractors regarding safety management as well  as between first 
subcontractors and second and  third  subcontractors. 

3, Lessons and problems to be solved 

Five workers from subcontracted companies lost their valuable lives. I think they 
scarificed for JR employees,  our  union  members.  They were not  our union 
members but we should investigate this accident as our own business. In other 
words, we were  responsible for five lost  lives. 

As I pointed out  in the previous section I have to say an important factor of this 
accident is structural. We have to reform the structural defect to prevent the same 
type  of  accident. 



In the last 12 years 108 people  died  by  accidents. 80 % of victims  were  from 
subcontractors. Someone said,  “They  died  because  they  didn’t follow safety rules 
and regulations,” but this is wrong.  For  those  years the union has been tackling 
safety issues and also promoting  efficiency  cooperating  with the management. We 
have  been deeply involved in safety  issues in East  Japan  Railway. Therefore, we 
have to review safety management  and  our  activities  in  workplaces to develop our 
safety system. 

Our members at the workplace  investigated the following factors: 
(1) Way  of contract: first  subcontractor  directly  gives  secondhhird subcontractors 

construction work that  JR  gives to the first  one; it is called  “Marunage”,  that 
pass along the same work,  leaving  it as original. In this  case the first 
subcontractor makes profits by being  intermediary JR and secondhhird 
subcontractors. JR East  Company  did  not  know  or  check who was  really 
responsible for the contract  work. 

(2) Situation of subcontracted  workers:  They  consist of  mostly seasonal workers 
and a boss controls his  followers. So, through  daily  work a boss orders and 
followers obey. It is difficult for workers to ask something to his boss.  We  had 
given silent approval to such relation  among  workers. 

enough  if safety procedures  or  safety rules were  kept  at  work sites. 
(3) Negligence  of safety system  and  procedures: JR East  Company  did  not check 

For  these years after an  accident  occurred  we  carried  out basic safety 
countermeasures, for examples,  keeping basic actions, following right  work 
procedures, making new  rules,  using  computers  and so on. However, regrettably, 
accidents  have occurred one after  another. 

Through accident investigation,  especially  the fatal accident to five workers, I 
learned  human lives are absolutely  valuable. Therefore, both  company  and union 
should  recognize “keeping safety  is  absolutely an essential subject to tackle”. Do 
not  punish people who were  involved  in the accident as a warning and do not take 
only apparent measures to escape responsibilities, or  we  cannot  proceed correctly 
and carefully. 

4, Conclusion 

Today,  in our workplaces,  from  March 1999 we started  new keeping safety 
procedures. That is, we  established a principle that we forbade works on tracks 
with  only  relying on a watcher’s  attention,  and we start working on tracks after 
railway  track closure. This  meant  works concerning track maintenance shifted 
from  day  work to night.  It  resulted  in reduction of quantity  and efficiency of work. 
At  that time employees in workplaces  tended to insist on priority for work rather 
than  safety. 



We discussed with our members again and  again  and concluded that keeping this 
principle protected our colleagues’ lives and  would produce a new  safety system. I 
believe that gradually, the atmosphere and circumstances in workplaces for 
keeping safety have been reformed. 

We will never compromise about keeping safety. Standing on the point  of  view, 
“to protect a colleague’s life is to protect  mine”, I will  make efforts to improve the 
safety system of our workplaces regarding  track maintenance, electricity  and 
construction sections. Then, based on these  activities, I would like to make a safer 
and  more reliable railway system in  the  next century. 
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Randy  has  successfully  completed  numerous  managerial,  academic and technical 
courses  provided by  Lampton  Collage,  Mount  Royal  College and Algonquin  College  as 
well as the  public sector's  senior  management training  programs.  Prior  to entering a 
career  with the public  sector  in  1982,  Randy  held  various trade and supervisory 
position  within  Canadian Pacific  Railway.  Between  1982 and 1990, Randy  held  regional 
and head  office  compliance  monitoring  positions  with the Canadian  Transport 
Commission and the National  Transportation  Agency of Canada. 

Randy  has  been  with the TSB since its creation in 1990 and has participated in 
numerous  railway  investigations.  He  was the Investigator In Charge of the TSBs 
investigation into the derailment of VIA Rail's cross country  passenger  train the 
"Canadian"  near  Biggar,  Saskatchewan in September of  1997. 
Randy is  currently the Manager of Head  Office  Investigation  Operations  with the 
Transportation  Safety  Board of Canada. This position  is  responsible  for  maintaining the 
operational  readiness of a team of railway  specialist  accident  investigators  in three 
railway  disciplines:  Locomotive  Operations,  Rolling  Stock  Equipment and TracWSignals 
infrastructure  along  with  maintaining a transitional  team of safety analysthvestigators. 
He was  a  member of the multi-modal  team that developed the Integrated  Safety 
Investigation  Methodology (ISIM) which  has  lead to the "Safety  Investigator" approach 
adopted by the TSB. 
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her MA in  psychology at Carleton  University.  She  joined the Canadian  Aviation  Safety 
Board  in  1985  as the English  editor of aviation  investigation reports and began her 
career  in  accident  investigation  in  1989,  participating  in the investigation of human 
factors  in  aviation  occurrences.  With the inception of the TSB in 1990, she joined the 
Human Performance  Division  as a  Human  Performance  Specialist,  a  position  which she 
currently  holds. As a Human Performance  Specialist,  Elizabeth has partiapated in the 
investigation of numerous occurrences in all modes and has been Group Chair of 
several  major  aviation  occurrences.  She  was a member of the multi-modal  team that 
developed the Integrated Safety  Investigation  Methodology  (ISIM) which has lead to 
the "Safety  Investigator"  approach  adopted  by the TSB. She  is  currently the project 
manager of the ISIM training  development and implementation  program. 
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Abstract 

The  Transportation  Safety Board  of  Canada (TSB) is a  multi-modal  accident 
investigative  body that has  only  one  mandate,  namely to advance  transportation  safety 
through the identification  and  analysis of safety  deficiencies.  Until  recently, the safety 
deficiency  identification  and  analysis  functions  were  carried out by two separate 
branches of the organization. As a  result of several  initiatives,  however, the TSB has 
now  amalgamated those functions.  Because  each of the functions  required  different 
skills  sets, it was  determined  that  a  methodology that integrated the two functions was 
needed  to  assist both investigators and safety  deficiency  analysts in following  a 
systematic  approach to occurrence  investigation.  Although there were several 
commercial investigation  methodologies  available  for  assisting  investigators, none was 
found that  adequately fulfilled the needs of the TSB. 

In 1998, a  methodology for  integrating the identification with the analysis and 
validation of safety  deficiencies  was  developed  in-house and presented to senior 
management at the TSB. The Integrated Safety Investigation  Methodology, known as 
ISIM, assists  investigators  in the identification and analysis of safety defiaenaes, 
focussing  attention on unsafe  acts and the unsafe  conditions that can result in those 
unsafe  acts, and then leading  investigators through a  process of analysis and 
validation of those  conditions  to  determine  their  assodated risks and the adequacy of 
their  defences. The TSB is  currently in a  transitional  process,  training  its  investigators 
and analysts in the use of ISIM. 

The  impetus  for the development of the methodology,  including  an  analysis of the 
needs of the investigators  and  analysts,  as  well  as  a  description of  ISIM wiU be 
discussed. 



The  TSB - Historic Perspective 

In 1990, the Canadian  Transportation  Accident  Investigation and Safety Board was 
formed.  Known  as the Transportation  Safety  Board (TSB), the Board is  a  multi-modal 
agency,  tasked  with  investigating  federally  regulated  marine,  rail,  pipeline and aviation 
occurrences.  To ensure fairness,  openness  and  independence in performing this 
function, the Government of Canada  has  provided the TSB with  legislation that 
separates the accident  investigation  function  from the regulation and enforcement 
functions of other government  agencies,  as  well  as  from  criminal and civil  proceedings. 
The TSB does not regulate,  it  does not enforce, it  does not assign  blame,  it  does not 
apportion  liability.  The  sole  purpose of TSB investigation  is to advance  safety through 
the  identification of safety  deficiencies  in the transportation  system. 

Approximately 4000 transportation-related  occurrences  are reported to  the TSB each 
year, a daunting number  for  an  agency  which  employs  a  staff of 220 full-time  persons, 
half  of whom are investigators.  Numbers  alone  require that the Board use its resources 
in  an  efficient and effective  way.  To that  end, the TSB focuses  on  investigating those 
occurrences that offer the greatest  potential  for  safety  pay-off, that is, those occurrences 
for  which there is the potential  to  advance  transportation  safety. 

TSB Operations 

In pursuing the Board’s mandate, TSB investigators  are  charged  with the responsibility 
of taking  a  systems  approach  to  investigation. This type of approach  focuses the 
investigation on the identification of latent  unsafe  conditions  residing in the 
transportation  system.  Once  unsafe  conditions  are  identified, they are  analysed to 
determine if they constitute  safety  deficiencies.  The  validated safety deficiencies  along 
with an argument for  change  are then communicated to  the authorities who can  best 
effect that change, such as the regulator or the rail industry.  The  goal of the 
communication  process  is  to  prepare  an  argument that is so compelling that the 
change  recommended  will  be  accepted. 

From the time of its  inception  in 1990 until  recently, two separate branches of the TSB 
fulfilled the  functions of safety  deficiency  identification and safety  deficiency  analysis, 
the  first  by the investigation  branch  and  the  latter  by the safety  analysis and 
communication  branch.  Investigators  identified what they perceived to be defiaenaes 
and then handed the defiaencies  over to  safety  analysts  for  analysis,  validation and 
communication.  This  bifurcation of the investigation  process  created  difficulties in 
workload and  in  timeliness  and  frustrations  developed in both branches and aaoss all 
modes. 

Through  a  number of TSB initiatives,  including  a strong united voice  from investigators 
and  analysts,  it  became  apparent that the TSB would  be  more  efficient and effective if 



these two functions  were  integrated. By combining the two functions into one, it was 
foreseen that, from the start, the focus of the investigation  would  be  on the 
identification  and  validation of safety defiaenaes. Therefore,  investigators and analysts 
would  become  "safety  investigators", no longer  distinguishable  from one another, and 
each  with the same roles  and  responsibilities  for  advancing  transportation  safety. 

TSB Integrated Safety  Investigation  Methodology 

Recognizing that TSB investigators  and  safety  analysts  utilized  different skill sets, it was 
determined that a  methodology  was  needed that combined the two functions and 
ensured that both skill sets  flourished.  Although there were  several commeraal 
investigation  methodologies  available  for  assisting  investigators in following  a 
systematic  approach to occurrence  investigation, none was  found that met the specific 
and  unique needs identified  by the TSB. 

In  late 1997, a team of peers  representing all branches of the TSB was  formed to 
develop  an  in-house  methodology  that  would  encompass all aspects of our 
investigation  process.  In 1998, the Integrated  Safety  Investigation  Methodology,  a 
comprehensive,  integrated  methodology  for the investigation and safety  analysis of 
transportation occurrences,  was  presented to senior  management at the TSB. Known 
as ISIM, the methodology  assists  investigators in all modes  in the identification and 
analysis of safety deficiencies,  focussing attention  on  unsafe  acts and  the unsafe 
conditions that can  result in those  unsafe  acts, and then leading  investigators through 
a  process of analysis  and  validation of those  conditions to determine  their assoaated 
risks and the adequacy of their  defences. 

ISIM 

The  goal of  ISIM  is  to ensure  that  both  investigation and safety  deficiency  analysis are 
integrated throughout the investigation  and that adequate communication  is provided 
to all stakeholders  and  interested  parties. The  methodology  comprises  eight  major 
components:  Occurrence  Assessment  Process,  Data  Collection  Process,  Occurrence 
Sequence of Events  Process, Integrated  Investigation  Process, Risk Assessment 
Process,  Defence  Analysis  Process,  Risk  Control Option Analysis  Process and Safety 
Communication  Process  (see  Figure 1). Each process has its own product and each 
product  feeds into the  next  process. While the products are important, it is the 
processes that provide the methodology  with its rigour as they bridge the gaps 
between the identification and the validation of an  unsafe  condition  as  a safety 
defiaency. 

Although the methodology  appears  linear in the figure, during an investigation, many 
of the processes  take  place at the same  time and some,  like data collection and 
communication,  are  on-going  throughout the investigation. A description of each of 



the ISIM major components follows. 

-8- High-Level ISIM Model 

Figure 1 - ISIM Major  Processes  and  Products 

Occurrence Assessment Process 

Many  accidents and incidents occur each  year.  Some  cases  immediately  proceed to an 
investigation due to the severity of the accident or the number of people  affected. 
Many  cases,  however, require an initial  assessment to determine whether the TSB 
should conduct  an  investigation  and, if so, how  extensive that investigation should be. 

The  occurrence  assessment  process  begins  with  receipt  by the TSB of notification of an 
occurrence  and is  followed  by a number of sub-processes andor considerations that 
allow the appropriate TSB managers  to  decide whether to launch  a full investigation  or 
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not. Included in this process is an assessment as to  whether  the potential to  advance 
transportation safety is great enough to  warrant  an investigation. Should the TSB 
decide to investigate, the following  processes would be carried out. 

Data Collection Process 

The purpose of the  data collection  process is to collect,  collate, and evaluate the  data 
associated with  the occurrence in order  to 
identify the occurrence events and their 
underlying factors. Data collection  is not a stage 
or phase of the investigation but a part of all 
investigation activities.  It provides the 
information needed  to analyse the occurrence; 
however, since occurrence analysis will 
invariably raise questions  and issues that 
require further  data collection, the process must 
be iterative. 

Embedded within the data collection process 
are a number of techniaues  and models to aid 

I 

investigators in the systematic gathering of I 
occurrence information, including the SHEL’ Figure 2 - SHEL Model 

model (Hawkins, 1987) which privides 
a framework for examining all aspects 
of the transportation  work system (see 
Figure 2) and Reason’s model of 
accident causation (Reason, 1990) . W W * o l  

which uses a production framework to 
show  how  humans contribute to the 
breakdown of complex,  interactive, and 
well-guarded transportation systems 
(see Figure 3). 

As data are collected, they are 
displayed in a graphic format using the 
Occurrence Sequence of Events 
Process  discussed below. 

-G9F-m-Y 

Figure 3 - Reason’s Model 

Each of the letters of the SHEL model represents a component of the work system: S - software; H - 
hardware; E - environment; L - Liveware 
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Occurrence  Sequence of Events -Identification and Display 

From the beginning of an  occurrence  investigation,  investigators will collect data that 
will  allow them to piece  together the sequence of events that led  to the occurrence. 
Each event  describes a single,  discrete  happening  or  action  step.  Essentially, the 
sequence of events is the "what" of any occurrence and often  represents the history of 
the trip. 

In addition to iden-g the  sequence of events,  investigators  are  required to display 
these  events as part of an  events and underlying  factors  diagram.  The  diagram  is  a  tool 
for  summarizing,  documenting and communicating the results of the investigation. It 
is  also a  useful  tool  for  determining  what  additional  information  must  be  collected and 
what  resources  are  required to do so. 

As events  are  identified,  investigators  examine  them  to  determine what, if any,  unsafe 
conditions underlie them.  The IIP, described  below, is  fundamental to this  analysis. 

Integrated Investigation Process (IP) 

The IIP is  a  process  that  represents the integration of all operational,  technical and 
human  factors  frameworks and techniques  used  by  investigators  to  assist in the 
identification of unsafe  acts and unsafe  conditions  underlying an event in the 
occurrence  sequence of events.  These  underlying  factors  may  be  indicative of systemic 
safety  deficiencies  that put the transportation  system at risk.  The IIP is applied and 
then  reapplied  until  the  point is reached  where  no further unsafe  acts/conditions  can 
be  identified  or  where  conditions  identified  are  beyond  control within the 
transportation  system.  It  is the repetitive  nature of the IIP that forces  investigators to 
look  beyond the actions and  decisions of the front-line  operator and into the latent 
unsafe  conditions  in the work  system  that  provided the opportunity for the 
expression of those actions. 

The IIP introduces  the  investigator to several  terms that are as important in their 
distinction  as they are in the role they played  in an  occurrence: . An unsafe  condition  is  situation or  condition that has the potential  to  initiate, 

exacerbate, or otherwise  facilitate  an  undesirable  event,  including  an  unsafe  act. 
An unsafe  act/deasion  is  an  error  (slip,  lapse,  or  mistake)  or  deliberate  deviation 
from  prescribed  operating  procedures  which, in the presence of a  potential 
unsafe  condition,  leads  to an occurrence  or  creates  occurrence  potential. 
An underlying  factor  is  an  unsafe  condition for which no further unsafe  acts or 
conditions  apply. An underlying factor  is the final unsafe  condition  identified. 

The IIP is  conducted  according  to the following  steps: 
Each  occurrence event  is examined  to determine whether the event is a  safety- 
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significant  event  worthy of further  investigation  and  analysis. 

has an  unsafe  condition  associated  with  it. 

to uncover  other  underlying  unsafe  acts  or  conditions. 

. Each  safety-si@cant  event  is  examined  to  determine if it is an unsafe  act  or if it 

All unsafe  acts  and/or  conditions  are  analysed  using  applicable  analysis methods 

The  process is reapplied  until the underlying  factors  have  been  identified. 
The  unsafe  acts/conditions  and  underlying  factors  are  displayed  graphically  on 
the events  and  underlying  factors  diagram. 

Once  investigators  have  reached  the  point  in  their  analysis  where they have  identified 
the underlying factors, they  are in a position to progress  those  factors to a  risk 
assessment.  Only  underlying  factors  and  occasionally  stand-alone  unsafe  conditions 
are  progressed to a risk  assessment.  Unsafe  acts are not. In the  context of a TSB 
investigation,  unsafe  acts  are  viewed  as  idiosyncratic  behaviour, the analysis of which 
facilitates the identification of unsafe  conditions.  Instituting  safety  action  on an 
individual’s  behaviour  would  only  serve  to  correct  or  mitigate that behaviour.  It is the 
elimination  or  mitigation of unsafe  conditions that best  serves transportation safety. 

The  next two processes in the methodology,  Risk  Assessment and Defence  Analysis, 
are  used to validate the underlying  factor  as  a  safety  deficiency. A safety  deficiency  is 
an  unsafe  condition/underlying  factor  with  risks  for  which the defences are less than 
adequate. 

Risk Assessment Process 

Once  underlying  factors  have  been  determined,  a  level of risk  for  each  factor  is 
assigned.  In ISIM, risk  is  defined  and  analysed in terms of two main  components: the 
probability  that the underlying factor will lead to an adverse  consequence(s) and the 
potential  severity of that adverse  consequence. 

To estimate  a  level of risk,  investigators  must  determine the probability of the 
underlying factor  leading to the adverse  consequence and the severity of that 
consequence.  Probability is assessed  over  time,  using  such  factors  as  occurrence 
history, the defences  in  place  to  protect  the  system, the number of personnel 
potentially  involved, the amount of equipment  or  kilometres of track that might have 
similar  defects, the adequacy  with  which  previously  identified  deficiencies have been 
addressed  and the frequency  and  duration that subjects  are  exposed  to the risk.  In 
determining the severity of the adverse  consequence,  investigators  are required to 
estimate the potential  impact of the  consequence  on  people,  property,  environment, 
and often  on  commercial  operations.  Based on the results of these two analyses, an 
estimated  level of risk is  assigned  to  an  underlying  factor  (see  Figure 4). 
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Probability of Adverse Consequences 

Figure 4 - Risk Matrix 

Defence Analysis 

A major  component of any  transportation  system  is the set of defences put in place to 
protect  people,  property,  and/or the environment.  Defences  can  be  divided into two 
categories:  physical and administrative.  Through  their  absence,  misuse,  poor  design,  or 
insufficiency,  defences  can  contribute to an  occurrence.  Thus, it is cruaal  to analyse the 
defences of the transportation  system  involved in an  occurrence  to  determine what 
role  they  played in causing  the  occurrence.  Less-than-adequate  defences  are those that 
are provided but not  made known to  users;  absent  or  not  provided; in place but not 
practical;  or not  functioning as intended. 

Safety Deficiency Validation 

At this  stage in the methodology,  investigators  combine the results of the Risk 
Assessment  Process and the Defence  Analysis to determine if the underlying factors 
constitute  safety defiaenaes. Validated  safety  deficiencies are then progressed to  the 
Risk  Control Option Analysis  for further examination. 

Risk Control Option  Analysis 

Once  the  safety  deficiencies  have  been  validated,  investigators  begin  to  devise 
strategies  to  eliminate  or  mitigate the risks  associated with the deficienaes.  There are 
normally  control options available  for any risk control  situation, although some will be 
more effective than others. In  formulating  strategies,  however,  investigators, must 
ensure that the full range of possible  control options is  considered and that the optimal 
trade-off  between  measures is made,  as a risk control  option  may be considered 
unacceptable  by  stakeholders if the cost of controlling the risk outweighs the benefits. 

I 



Conducting this analysis  facilitates  progression to  the Safety Communication Process, 
as investigators, having considered the options for  change, are in a better position to 
develop convincing arguments for reducing and/or eliminating safety deficiencies. 

Safety  Communication Process 

One of the  most important roles of the TSB is to communicate the safety deficiencies to 
stakeholders and the public. ISIM is a  rigorous process with  products that clearly 
idenidy  the  underlying safety  deficiencies.  Therefore, in its structure, ISIM provides a 
framework for developing a compelling safety  message. The effectiveness of the 
communication will ultimately determine the effectiveness of the risk control options to 
enhance the safety of transportation systems. 

Training 

In late 1998, the TSB contracted the development of an interactive multi-media-based 
ISIM training course. The 2 1/2day training course employs group discussion exercises, 
a computer-based tutorial to  provide participants with the knowledge  component of 
ISM,  and a generic case study exercise to develop skills in applying ISIM. The TSB is 
currently in the process of providing ISIM training to all investigators and analysts and 
looks forward to completing the transition of analysts and investigators to “Safety 
Investigators.” 

Conclusion 

In  1997, the TSB began the process to integrate the safety deficiency analysis function 
with the investigation function. To support this  integration and  to  ensure  that 
investigators and analysts acquired the skills of both functions, the TSB developed an 
integrated methodology and contracted the development of a multi-media-based ISIM 
training course. The training program was launched in late summer of 1999 and will be 
completed by year‘s end. Once investigators and analysts are  trained in ISIM, the TSB 
will have  reached its goal of having integrated occurrence investigations conducted by 
fully  qualified “TSB Safety Investigators”. 
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1. Introduction 

When  managing safety m a  changmg  world  the nature of the changes, and the  rate of  introductlon, 
requires  new responses to  new  challenges.  However,  there is a  need to ensure  proven  trad1tlonal  systems 
for  managlng  safety are mamtamed m a  controlled  manner  which  ensures overall safety standards are not 
compronnsed. 

This paper reviews the 17 rail mvestigahons  completed by the c o m s s l o n  over the last year wlth 
particular  regard  to how lessons  learnt may help in managmg safety into the new nullenmum. 

Each  occurrence IS summansed in Section  2,  and will be expanded upon as necessary usmg power point 
presentation. Following each summary key  underlymg mues which it is considered have  general 
apphcatlon  have  been  highlighted.  These key Issues are drawn  together in Section 3 and  some  messages 
to cany forward  Into the new  millennium are suggested. 

2. Occurrences  during the year 

2.1 98-103’, collision with transition  head 

A suburban  passenger semce collided  wlth  a translhon head  whlch  had  fallen  from the 
locomotwe cowcatcher.  Damage to the underside of the locomotwe resulted m a 3000 htre 
dlesel  fuel sp~llage. 

The cause of the colhsion  was  a transition head  becoming dlsplaced in transit due to Inadequate 
stowage details. 

Safety deficmcies idenhfied were: 

. The lack of  adequate  rnvestigatlon of the  work necessaly to convert overseas rolllng . The failure of  the  safety  system  to  prevent unauthonsed modlficatlon of rolling stock. 
stock  for New Zealand couplmg requrements. 

The  sultablllty of the  fixing  detad  for  stowage of transition heads on cowcatchers was Idennfied 
as  a safety issue. 

kev issue. . unauthorised modificatlons 

I These are the  occurrence numbers allocated  wluch  can  be used to  obtain a full copy of the  report If desired, or to 
access lnfomhon on the Comsslon’s website, www taic.org llz. 

\Uale3\#3data\word\rall\prrslul99 doc 12 August 19% page 1 of 7 
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2.2 Report 98-105, derailment due to  displaced load 

A dlsplaced stack  of  platform  contamers on an express frelght train struck a  through-truss 
bndge. As a  result of the  collwion  the  tram  parted, six wagons were derailed, and major damage 
to the bndge occurred  when  five  wagons  and vanous loads concertinaed. 

The cause of the colhslon was the  movement  of inadequately restrained stacked platform 
contamers. Safety  Issues  identlfied  were: 

. the serviceab1hty  and umfomty of  Integral mterlochng devlces fitted to platform . the standards for transporhng  stacked platform containers mntematlonally; and the 
containers; 

understanding  of and compliance  with requirements for transporting stacked platform 
contamers by rall. 

kev issues: . adequacy of standards and procedures 

Involved 
. lack  of  understandmg  of safety requirements by staff 

. unauthonsed modificatlons 

2.3 Report 98-106, collision with  displaced  load 

A passenger express struck a  displaced load on an express freight train whch was berthed in a 
passmg loop. There  were no mjuries. The passenger train suffered superficial damage to the 
locomotwe and carriages.  Safety deficiencies identified were: . the lack  of  appreclatlon  of correct load secunng requirements . insuffclent trainlng  of staff involved m loading . 

restrammg  devices. 
the lack  of  adequate standards and procedures to prevent the use of unsultable 

kev issues- . lack of understanding of safety requlrements by staff 
Involved . Insufficient trammg . f a h e  to detect repeated non-compliances 

2.4 Report 98-107, wrong  line running 

An express frelght  train  was  mistakenly  routed on to  the wrong mam. Th~s operatmg 
megulanty was not  responded  to appropnately and the tram was permitted to contmue runnmg 
m the down  dlrectmn on the up  mam. Safety issues identlfied were the traming and expenence 
of staff used  for rehef dutles in the signal box,  the acceptance by locomotwe mnnmg staff of 
mappropnate authonsatlon and the  potentla1  hazard to road traffic at level crossings dunng the 
wong h e   m m g  

kev issues . 
to carry out relief duties 
failure to mamtam the level of knowledge of staff requlred 

. lack of application of crew resource management principles . reluctance to report irregularibes 
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2.5 Report 98-108, collision between passenger carriages  and  the detached 
locomotive 

The carnages of  a vlntage steam  tram  ran  away  down  a  grade  and colhded wlth the locomotwe 
whlch had  been  detached  for  coalmg  during  a  scheduled stop. One mmor mjury occurred  to  a 
passenger as a  result  of  the  low-speed collision. 

with the rules, and  the sultablhty of  the  procedures for on theJob training of the volunbuy staff. 
Safety mues ldentlfied  were  the suitablllty of  the rules for detachment of engines, comphance 

key issues. . adequacy  of procedures . msufficient trainmg . failure to detect repeated non-compliances 

2.6 Report 98-109, near collision 

An express  frelght  tram  conveymg SIX empty  wagons was stopped by a  member  of the pubhc 
wawng a  torch Just ahead  of  a  mam line blockage  caused by wagons In an adjacent sldmng which 
had run away  and  derailed  foullng  the  main h e .  The safety issues identified were the lack of 
adequate standards and  procedures m place to protect the mam h e  from possible wagon 
runaways on steeply graded  sidmgs,  and the lack  of adequate procedures to identify recurring 
problems and initiate appropnate follow up  action. 

kev issues: . adequacy of procedures . pro-active follow up of minor operating 
irregulantles to avoid major lncldents or accldents 

2.7 Report 98-110, derailment 

An express  passenger train deralled at slow speed  when the rear of the up tram was routed  to  the 
down mam  when motonsed points  moved  under  the tram. There were no mqunes. 

Causal factors were  non-compllances  wrfh  Intended procedures for pomts operation. Safety 

monltonng. 
Issues Identified  were the suitabllity  of those procedures and the effectiveness of compliance 

kev issues. . adequacy  of procedures . fallure to detect repeated non-compllances 

2.8 Report 98-111, collision with  pedestrian 

A group  of  secondary  school  students  were crossmg a rail yard. A cyclist In the group 
dismounted to  cross the r a h ,  and  whlle  pushmg hls blcycle fell In front of a dlesel multlple unlt 
passenger  tram. The youth recewed senous InJunes requmng amputatlon of one leg. 

The safety  Issue ldentlfied was the establlshed trespass in the area, desplte the presence of  a 
pedestnan overbndge. 

kev issue: . established trespass being accepted as the n o m  

2.9 Report 98-112, log fall from wagon 

A number  of 3.7 m long logs  fell  from  a rake of loaded log wagons while being shunted 
folloulng an amval. 
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The loss of load  occurred  because  the  logs  were  not  adequately  restramed  by the cradle  supports 
at elther end. A safety issue  Identified  was  the  lack  of  suitable  procedures  for secunng 3.7 m 
logs on standard log wagons. 

kw Issue. . adequacy of procedures 

2.10 Report 98-114, near collision 

An on-track maintenance  group  had Just finlshed  packing  up  thelr two h1-rad vehlcles for off- 
traclang when  they  noticed a track evaluation car  approaching. The ganger  managed  to  contact 
the locomotlve  engineer  using  the  tram  control rad10 and the car was  brought to a stop clear of 
the hl-rall vehicles. The cause  of  the  near  colhsion was the  drawmg of a mamtenance 
occupation on the train control  diagram  approxlmately IO km south of Its actual location. The 
safety deficmcy Identified was the  lack  of  procedures  to ensure that  movements  and 
occupaaons were correctly plotted  on  the  train  control  dlagram. 

k w  Issue' . adequacy  of  procedures 

2.11 Report 98-115, runaway wagons 

An express frelght  tram  conveying 18 empty  coal  wagons was stopped  on the down  main 

mmutes after  the  locomotives had cut off,  the  wagons  started  moving  down the grade. In the 
adjacent to a marshalling  yard  to  allow  the  locomotlves  to be detached for s m c m g .  A few 

wammg tlme  for  road trafflc was  provlded. The safety issues idenhfied were non-complmce 
course of theu movement the wagons  crossed two protected level crossings where insufficient 

wth the existing rules for securing  detached  vehicles  and the prachce of leaving detached 
wagons on the  main h e .  

kev issue. . f ah re  to detect  repeated  non-compliances 

2.12 Report 98-116, derailment 

A passenger  tram compnsing 4 Electric  Mulhple  Umt cars derailed while negotiating a turnout 
from single  lme to double h e .  The 2 leading cars were derailed. There were no  iquries. A 
worn  swltch  rail on the  turnout  which  permitted 2 boges to be directed to the up  main as the 
remamder of the tram  followed  the  Intended  route to the down  main  caused the deradment. A 
safety Issue  identified  was  the  fallure  of  the inspection reglme to detect and correct the worn 
swltch before  it  reached derailment condition. 

kev issue . adequacy  of procedures 

2.13 Report 98-119, train movement while passenger  alighting 

The shdmg doors  on a commuter  tram  closed on a chlld m a pushchalr as the mother was 
endeavounng to Ilft the pushchar from  the  tram  to the platform at a planned stop. Whde 
attempts were  being  made  to  free the pushchalr  the  tram  moved  slowly forward before the doors 
were opened  sufficlently to allow  the pushchar to be freed. The safety Issues identlfied were 
the posslbdity  of  dlesel  multiple  units  being  able to move from rest wthout all doors being 
closed, and  the lack of compliance  with  procedures lald down for passenger safety. 

kev issue. . failure to detect repeated non-comphances 

2.14 Report 98-120, dragging brake  gear 

Dragging  brake  gear on a hlgh  speed  freight  wagon at the head of a passenger express train 
struck and  damaged  mam h e  turnouts The tram contmued for a further 26 km before the 



locomotwe engmeer  noted  track ballast bemg  thrown  up  by the draggmg  brake gear and stopped 
the tram. 

Draggmg brake  gear  had  the  potentla1  to  damage  faclng turnouts to the extent that the  pomts 

part of a  passenger  tram  had  a hlgh probablhty of leadmg to  a senous derallment. 
could move under a  tram  and  dlrect part of  the  tram  to  a dlfferent route. Any such dwerslon of 

fallure of the  safety  system  to  prevent or detect draggmg  brake gear creatmg a danger to crew 
Safety deficlencles idenhfied  were  the  Inadequacy  of the brake rodding safety straps and the 

and passenger safety. 
kev issue: . security of brake  roddmg 

2.15  Report  99-102,  track  warrant  overrun 

An express freight  overran its lmnt wthout a  vahd track warrant and contmued approxlmately 

obstructlon and once  the  overrun was dlscovered  a  valid warrant was Issued and a relief 
18 km Into the  next  sectlon  before  the error was reallsed. There was no opposing traffic or 

locomotwe engmeer  completed the remamder  of  the Journey. The overrun resulted from the 
locomotwe engineer  falling to recognise  the hnnt of h1s track warrant. 

kev issue: . lack  of apphcation of crew resource management 
principles 

2.16 Report  99-104,  train  departed while passengers were loading their gear into the 
van 

A passenger senice departed  from  a rural station while a scout party and an adult passenger 
were still loadmg  their  gear  Into the van. Three scouts were left on the platform and a fourth 
scout and the  adult  travelled  to the next statton in the unlit van. The scouts were at nsk as they 
elther ahghted from or attempted to board  the  moving  tram dunng departure. The guard was 

passenger safety pnor to  the  departure  of  the train. The safety Issue ldenhfied was the lack of 
unaware of  the  passengers’  presence m the  van. The mcldent occurred due to a fallure to ensure 

adequate procedures  to ensure passenger safety prior to gwmg nght of  way. 

k w  issue: . adequacy of procedures 

2.11 Report  99-106, fumes in passenger compartments, 

Due to partlally locked-on  brakes  on  the fifth car of the SIX-car consist of  an electnc multiple 
unlt  commuter semce, acnd fumes  given off from the compositlon brake blocks entered the 
three rear cars. The resulting strong smellmg  “haze” caused dwomfort and anxiety to 
passengers as  the  tram  passed  through two tunnels before stoppmg at the next statton. 

A safety mue ldentlfied was the  lack of appropriate trainmg and certlfication of part-tlme  tram 
staff m  respondmg to foreseeable  operatmg megulantles. 

kev Issue: . adequacy  of  trammg of part-tlme staff 

A feature of the year reviewed IS the  number  of  Incidents  Investigated  (1 6), compared to one accldent 
mvolvlng trespass. Th~s reflects  both  the inherent safety of rad transport m New Zealand and the 
Commlss1on’s desxe to  learn  from lncldents and  thus  avoid accidents. 

3. Key issues identified 

The  17 mvestlgatlons identified 28 key  Issues,  many of whlch were common to more than one 
mvestlgatlon. The key Issues  ldentlfied  can be grouped  under  7  mam headings: 



Adequacy of standards and procedures 

Adequacy of traming 

wbicb  identified  this issue 
Number of investigations 

11 

6 

Failure to detect repeated non-compliance 5 

Lack of applicatlon of crew resource  management 
princlples (mcludmg reluctance to report irregularities) 

4 

Accepted trespass 1 

Proactwe follow-up of mnor incldents to avoid posslble 1 
major Incidents or accidents 

Table 1 

It is Interesting to note that m 11 of the 17 investigations  an  observer  could be excused for concluding that 
tbe cause was human error, and that human error played a major part in a further four occurrences. 
Human behavlour IS fallible;  the  challenge to mvestlgators IS to  determme the underlymg factors which 
have weakened defences and resulted m too much reliance being placed on the human factor. 

It would be unwise to read too much into a small  sample  of 17 mvestigations. However, Table 1 does 
highlight the  part~cular importance of  specific aspects of safety systems and prompts the followmg 
“messages for the  millenmum”. 

3.1 Standards and Procedures 

This is an essential part of any safety system, and in New Zealand, as worldwide, it has received 
partlcular attentlon as rad transport has undergone radlcal changes, Including  major staff 
reductions, to remain competltwe and  vlable. 

There IS a continumg challenge to ensure that such documentatlon is sufficient, clearly 
presented,  and  disseminated to,  and  understood  by, those for whom I t  IS intended. 

The days  when it was sufficlent to have a rule or requlrement buned in a “user-unfnendly” 

made maJor  Improvements in this  area but further  improvements are still needed to ensure the 
document are gone. Rail operators in general,  and New Zealand operators in partlcular, have 

Increased  demands on the fewer  multl-skdled staff involved are supported by clear, conclse, 
unambiguous and available requirements. 

3.2 Training 

The understandmg ofJob requlrements IS linked dlrectly to trammng. Despite the strong 
commitment to trammng wlthm  the  New  Zealand rail Industry, adequacy of tralnmg features as a 
factor In 35% of the occurrences  mvestlgated.  As reorgamsatlons occur in the rall Industry 
worldwide,  and staff numbers reduce as operators “nght-size”, it is important to ensure that the 
demands  of  trammg, which may well  Increase  short-term, are recognlsed and addressed. 

3.3 Failure  to  detect  repeated nou-compliances 

This issue  was present m approximately 30% of cases mvestlgated. While non-compliance due 
to lapses  wlll always be a potentla1 weahess, repeated non-compliance may Indicate an 
underlying culture. There are a number  of reasons why repeated non-compliance may occur, 
includmg: . an  unnecessary  requlrement 
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. a necessary requirement  whlch is physically difficult or operationally restnctwe, and 

. a requirement that IS not understood 
therefore Ignored 

Repeated  non-compliance  has  the potential to  erode  the  confidence  of staff m the safety system, 
and  their role 1n particular, and  It 1s important that I t  IS detected and addressed at an early  stage. 

3.4 Lack of crew resource management training 

The manne and alr mdustnes have actwely promoted  forms  of crew resource management 
tramng for many years. The  rail  Industry does not appear to have embraced thls concept in a 

Natlonal Transportation Safety  Board  recommendatlons In the  USA. Specific traming that 
formal manner to the same extent, as evidenced by the  New  Zealand expenence and recent 

addresses: . crew proficiency, . situabonal awareness, . effectwe communication  and teamwork . strateaes for appropriately  challengmg and questionlng authonty, 

would  encourage  an  Interdependent safety culture and thus provlde more effective defences to 
posslble accidents. 

4. Conclusion 

By world standards, New Zealand IS a small,  Isolated  and self-sufficient rall system, relying heavily on 
conventional technology, but Incorporating innovatwe adaptatlons of new concepts to meet New Zealand 

people, in safe  and cost-effective operations. The messages I suggest for the new millennium relate to 
demands. Although  small, it is a recognlsed leader in  involvmg  and utlllsing its most  Important  resource, 

the continued need for organisatlonal commltment to support less staff as they face the challenge of 
operatmg safely Into the 21" century, be they in New  Zealand or elsewhere in the rail Industry. 
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INCIDENT REPORTING,  CLASSIFICATION AND LOGGING 

Introduction 

The  present  restructuring of Spoornet  creates  opportunities to redesign  many of the outdated 
processes 

All regional  offices  have  been  closed  and the management of Spoomet is  now  centralised  in 
Johannesburg. The philosophy  is  centralised  planning  and  management  and  decentralised 
execution 

Many of Spoornet’s train control  systems are still controlled h m  a local control oftice. This 
lei3 the door open for local  decision  making  especially as far as incident  information 
management is concerned  Incidents  could be “hidden”  by  simply not reporting the happening 
A “Zero  tolerance”  approach  was  adopted that basically  said that no employee has the 
authority/right not to report an incident  irrespective of the type or nature of the incident, the 
consequence or who/what  caused it or who/what  were  involved. 

The Process:- Reaorting 

A Mainffame system  called  Rimas (Risk information  management  system)  was  developed  and 
is  presently  in the process of being  implemented. 

The  incident  might  happen  anywhere on the infrastructure (22 000 route Km’s and  yards)  and 
the train  driver or any other employee  will report it to the local  Yard  Planner or Centralised 
TrafEce  Control  office. 

The  basic  information  will  be  recorded  i.e.:- 

+ Trainno 
t Train  Driver  details or details of other involved  employees 
+ Place,  time, date 
+ Drivers  perception ofwhat happened 
t Warnings to other operatorddnvers 

This is  logged  directly on the first screen of the Rimas system 

The Joint  Operations Office (JOO) in  Johannesburg will receive all the first screen logged 
incidents 



Screen 

REGISTER  INCIDENT 

Incident Date : Time : 
Reported Date : Time : 

Route : x Zone : x OpsOfice: X 

Location : 

Env  Imp: - (YM) Hazmat ind- (Y/N) Act SYSection 24: - (YM) Alirt NO:- 
Train:  Wagon: Loco : Container : 

Reporter’s  Employee No : X 

Surname: x Tel no: 

Description : 

Press  ENTER To Register An Incident, Press PF3 To Exit 

Figure I 
On a  daily  basis the collected  information  is  presented to a group of knowledgeable  employees 
from  all the affected  disciplines.  They will view  and  decide on an immediate action plan  based 
on the information  collected  over  the  previous  24 hours. 

This group is  called the “Clearing  house”  and  they  decide  on:- 

+ Who will take immediate  action on every reported incident i.e. wagodaxle failure to the 
wagon maintenance  department etc etc (This is not  emergency  response action.) 

+ What  following  actions  might  be  necessary  in terms of further  investigations or more 
information  required  etc. 

+ What the longer  term  consequences from the incident  might  be  and how best to manage it 
and then to decide on the accountable party/parties to accept responsibility to execute the 
decisions. 

An experienced  “Clearing  house”  should be able to deal  with the 200 - 250 daily reports 
within 45 to 60 minutes. 

2 



Figure II shows the incident  reporting and capturing  process in a flow diagram form 

INCIDENT  REPORTINGKAPUTRING PROCESS 

A 
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The Process:- Classification and Logzing 

Once the “Clearing  house”  decided  on  responsibilities the classification  and  logging  process 
commences. 

Logging  is done &om read  only code  descriptions 

The  first  read-only  code  is the “Where” code It forces the decision  on one of fourteen 
options. 

Example- Where (did  this  incident  happen?) 

-.- - Branch  line 
- Loco  depot 
- Wagon  depot 
- Mainline 
- Hubom 
- etc 

Once the “Where”  code is selected  the  “Classification” codes screen comes up. 

Classification will include:- 
- collision 
- derailments 
- asset  damage 
- fire 
- delay 
- Customer  Service  Deviation 
- etc. 

The classification  screens are followed  by the “reason” codes 

Reason codes  might  be - 
- Animal(s) killed 
- Communication  failure 
- Signal failure 
- Staffdeviation 
- Operational  failure 
- Level crossing  equipment  failure 
- etc. 
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Reason  classifications are followed by the “Cause”  table 

Examples are:- 

- Hotaxle 
- Broken rail 
- Blown  signal  lamp 
- Broken OHT wire 
- etc. 

“Sub causes’’ are the last  read only  table - 

- Roller  bearing 
- overheating 
- lack of maintenance 

- sabotage/theff 
- wash-a-ways 

- etc. 

Examales of results from the svstem:- 

The straight l i e  process of _- 

Incident 3 classification 9 reason 3 cause + subcause  is  deviated from only in the case 
of a  collision  where  a  subscreen  “collision  with”  surfaces  and  requires the fill in of details of 
the second  party  involved in the collision 

Incident 3 classification + collision  with 3 reason 3 cause + subcause 

Figure III and IV are real  life  examples  chosen to illustrate the process  and the type of 
information  that  wiil be captured in the  logging of the detailed  information. 
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Fieure 111 

Example 1 - Incident description: 
Train 12345 was delayed at  Standerton 
for 45 minutes. C&W personnel  detected 
hot axle box and wagon 53345345 was 
removed and placed at the  Wagon  Mtce 
Depot for repairs. 

Figure IV 

Example 2 - Incident  description: 
Driver S. Peedy could not  stop loco SL3456 
on time, passed through a red signal at 
Grahamstown and collided with  a  stationary 
passenger train. No serious  damage or injuries 
caused and passenger train  departed on time. 
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Definitions:- 

From the above  descriptions  and  the  examples one can  conclude as follows.- 

-.- The  physical  location (!an point)(Where  can  also  mean . Main  line,  Yard,  Private 

Incident  classification  refers to the last  identifiable  happening  in the series of events  during the 
Sidmg,  etc.) 

Reason:-  The  identified  medium  that is involved in the cause of the incident. 
occurrence of  an  incident. 

Causes,- The element(s)  in the medium that  failed. 
Sub-cause:-  Clarification of the element(s)/failure(s). 
Collide  with  what:- clarificatioddescription of the 2d party  involved  in  a  collision 

0uestions:- 

Spoornet recently  participated  in  benchmarking  exercises of different  railways  from  all over 
the world. 

With  every one of these benchmarking  exercises it seems as if accidents  and  incidents are 
viewed  through dflerent pairs of glasses. It is only  with great difficulty that one can devise 
means to compare  information. 

We are living  in the “global  village” the nature, type and  accuracy of information as well as  the 
compatibility  of the content is  becoming more and  more  important  in the rail transport 
business. 

Is it not time  that  this  conference  influence the railway  industry to decide on a  standardized 
way of incident  classification? 

It should ease our mutual  understanding of each  other,  facilitate  companies  in  performance 
management  and  measurement  and  might  even  contribute to enhance  railway  business. 

Soecific auestions:- 

*:* Is the Spoornet  way of doing  incident  classification  in  line  with  what the more developed 
railways are doing? 

*:* Where can we  improve our system? 

0 What flaws  have  we,  not  knowing  any  better,  built  into the system 



e:. “cause” or “sub-cause”. It is  thus  not  necessary to dig  down to “sub-cause” on every 
incident The “dig  down”  process  is  expensive,  labour  intensive  and  time  consuming. It 
will be  nice to receive  advise on the  following - 

Is it acceptable  practice to define a specified few groups of incidents where analysist to the 
level of sub-causes are  required or 

Is it standard practice to examine every incident  in  depth 

Johan de ViUiers 
Senior  Manager - Raii Risk and Quality 
Room 712, Umjantshi House - Spoornet  Head Ofice, 
30  Wolmarans Street, Johannesburg,  20001 
Private Bag X47, Johannesburg, 2000 
Telephone : +2711773-7176 (B) 
Fax +2711773-8968 
Cell 0832860076 
E-Mail Johand5@,transnet co za 
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ABSTRACT 

The new 34-kilometre Auport Railway  for Hong Kong was brought into operation by the 
MTR Corporation, on time and within budget,  in the middle of 1998. The Auport Railway 
consists of two hes, the Airport Express Lme and the Tung  Chung Line, to conned the new 
Hong Kong  International Airport and the Tung  Chung new town with the existing transportation 
network  of Hong Kong. 

The total MTR network now comprises  four mass transit  railway  lines and a dedicated Airport 
Express line The overall route length of the system is 77.2 kilometres  and there are a total of 
44 stations  Passenger  numbers  per  weekday for the mass transit hes total over 2.3 millions, 
making the network one of the most densely utilised radway systems in the world. 

A comprehensive  process known as the MTR Project  System  Assurance  Process has been 
implemented to assure the operational  safety  and  reliability of all new  extensions. The key safety 
elements  of the  process  include defmed s a f i i  responsibilities,  systematic idenamtion, control, 
computer  logging  and tracking of  hazards, quantified risk  assessment, system safety  modelling  and 
a system safety  report  which  documents the case for operational  safety  for the new line. The 
process  also  enables the  Corporation to demonstrate the case for operational  safety to the Hong 
Kong  Railway  Inspectorate for its agreement  for  opening the  new hes to public  passenger service. 

This paper  first  describes the Project  System  Assurance  Process,  drawing  relevant  examples eom 
the newly completed Airport Radway  Project as appropriate. The paper  then outlines the lessons 
leamt  fiom  the m o r t  Railway  Project  and how the process w d  be  better  mtegrated into the 
project  management  of future new Extension Projects. 
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1. INTRODUCTION 

The Hong Kong MTR Corporation  was  established for the principal purpose of constructing 
and operating, on prudent  commercial  pnnciple,  a mass transit  railway system having regard to 
the reasonable public transport  requirements of Hong Kong. 

The Corporation currently  operates  five  railway lines The overall route length of the system is 
77 2 kjlometres and there are a total of 44 stations.  The three urban  lines  comprising the Kwun 
Tong  Line,  Tsuen  Wan  Line  and  Island Line commenced  service  between 1979 and 1989. The 
new 34-kilometre mort Railway,  which  consists of the Airport Express  Line (AEL) and the 
Tung  Chung Line (TCL), came into  operations in the middle of 1998. AEL is a dedicated high 
speed  service  linking  Central  District,  Western  Kowloon,  Tsing Yi and the new Hong Kong 
International Airport at Chek Lap  Kok. TCL is a  domestic mass transit  service  linking the 
Central  District,  Western  Kowloon,  Tsing Yi and Tung Chung on Lantau Island. Figme 1 
shows how the m 3 5 . 1  billion  Airport  Railway connects the Hong  Kong  International Airport 
and the  Tung  Chung  new t o m  with the existmg M”R urban  railway  network. 

TCL  and the other  three mass transit lines currently cany over 2.3 million  passengers per weekday, 
dahg it the most densely utiked urban railway m the world.  After one year of operation, AEL 
now carries about  30,000  passengers per day. This represents  about a third of the total n m b a  of 
people  travelling to and ffom the Hong  Kong  International Airport via all trimsport modes 
including cars. Trains on  both lines operate at 135 kmflnr, which is faster  than any existing modes of 
transport  available to date for  intra-city  transportation  in  Hong  Kong. In Juiy 1999 TCL and AEL 
achleved  train  service  reliabiities, whch are measured in terms  of  the  number of passengers carried 
for  each  passenger  delayed by 5  minutes  (for  TCL)  and 10 minutes (for AEL) or more, of around 
360.1  and  930.1  respectively. 

In order to m u r e  that the mort Railway is safe  and  reliable to operate, the Corporation 
implemted a Project System  Assurance  Process  during  the  43-month  design  and  construclion 
programme. The process consists of a senes of  logical tasks auning at the following  objectives: 

Suflident and adequate consderations  have been given to the reliability, availabii, 

Au risks have been  reduced to “As Low As Reasonably  Practicable” (ALARF’) [3]; 
Au requirements  of the Hong Kong  Railway  Inspectorate  have b e a  met,  and 
Cost  effective  reliability has been  achieved 

T h ~ s  paper will concentrate on the system safety  elements of the assurance process. The key 
safety  elements  include  defined  safety  responsibilities,  systematic  ldentilication,  control, 
computer  logging  and  tracking of hazards,  quantilied  risk  assessment, system safety modelling 
and  a  system  safely  report  which  demonstrates the case for operational safety for  the new line. 
These are further hscussed below 

maintamability  and  operational safety ofthe works  during the project  phase [1,2]; 
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2. THE MTR PROJECT SYSTEM ASSURANCE PROCESS 

2.1 Organisation  and  Arrangement 

The MTR Project Division has adopted  a  structured approach to safety m a g e m n t  
throughout the project  phase. The safety management 6amework Includes appropriate control 
processes, standards and  defined  safety  responsibihtles for key  project team members. The 
Safety  Responsibility  Statements are signed  by the Individuals  concerned to indicate their 

MTR Project System  Assurance  Plan  (called  System  Safety  Plan  in the Airport  Railway 
agreement and acceptance of the responslbdities for safety. The 6amework is set out in the 

project) and supplemented by Consultants’  and Contractors’ specific  Safety  and  Reliability 
Plans. 

The Corporate Safely  Committee,  chaired  by the Operations Director, maintains a strategic 
overview of the system  and  processes  throughout the project  phase. The routine examination 
of major safety Issues is conducted by one of its subcommittees, the Project Operational 
Safety Steering Committee  (POSSC).  POSSC is M e r  supported by two safety working 
groups, which  review  and approve all sl@cant hazards  and  their control measures identiiied 
for stations, depots, train, track and  infrastructures  during the project  phase. 

To ensure that the relevant interests of the Government departments are M y  addressed in the 
system  design  and the respective  approvals are obtained for construction  and  operations, the 
Safety  and  Security  Co-ordinating  Committee, the Trackside Flre Safety  Committee  and the 
Station Transport Integration  Committee  have  been  established to deal with safety, security 
and transport interchange  related  issues. 

During the Pre-operational and  Operational  phases, the MTR Operations  Division Safety 
Management  System [4l steps mto  place  to  manage the operational hazards carried over f?om 
the project  phase. 

2.2 System Assurance Related High Level Project  Documentation 

Bwlt on the Airport  Railway  experience,  future  MTR Extension Projects will have a  hierarchy 
of documents  that  define the safety  related  objectives  and reqwemnts of the new railway 
hes.  

(1) The Project  ObJectives  provides the top-level deh t lon  of  the new  railway beiig 
designed  and  bwlt. The Project Operational  Safety  Policy Statement gives  unequivocal 
commitment to safety of the Project  Dlrector. 

(2) The Service  Requirement  Document (SRD) details the operators’ requirements for 
public  passenger  service. It defines how the train service, depot, Operation Control 
Centre and  stations will operate safely  under normal and abnormal circumstances. It 
also sets out the operabonal performance standards in the form of a Customer Service 
Requirements  List. 
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(3) 

(4) 

2 3  

The Functional  Requirements  Manual (FRM) translates the service requirements into 
high  level reqwements of engineering  systems  and subsystem,  to enable further and 
more  detailed bctional specificatlons to be  developed The Manual contains a series 
of  functional  statements,  which  together constitute a description of the system and an 
explanation of how  it  meets the Service  Requirements. This Manual therefore provides 
to each  discipline  designer  a  context within which hu particular  design  activities are 
set. Specific requirements for safety ( A L A R P  and  human factors) and factors to be 
considered for reliability,  availabibty  and  mamtainability (RAM) are also spelt out in 
the F R M .  

The Design  Standards  Manual @SM) is organised by engineering  discipline  and 
contains  lists of International / National  /Industry  standards to be used in design. 
Standards,  design  requirements,  and  practices  specific to the MIR together with 
numeric data are also  provlded. This Manual  also  contains a list of the preferred 
techniques for use in different  stages of the project for hazard  identification, risk 
assessment  and RAM analysis. The database structure for the Hazard Registration 
System that forms the key of the hazard control process throughout the life cycle of 
the railway,  and  specific  information on the contents of system assurance plans  and 
system  assurance  demonstration plans are also  provided. 

The System Assurance Process 

The Project  System  Assurance Process ensures that the new  extensions, as delivered for public 
passenger  service,  meet the Project Objectives  and the performance  requirements set out in the 
SRM and FRh4 for  operational RAM and safety. 

The most  Important  mformation  in the management of system safety is the perceived hazards 
and their control  status. The mam hazard dormation flow through the Design,  Construction, 
Testing and  Operations stages is shown UI Figure 2. 

2.3.1 Design Stage 

The key  input UI this stage is the Project Desnition Documents  (Operational Service 
Objectives for the Airport  Railway)  and  specific  “strategic  design documents” such as the 
Station Fire Safety Report.  They form the  basis for formulation of  the safety  requirements of 
the Airport Railway  systems 

Based on the desgn standards  and  safety requxements given by MTR Corporation, the 
Detaled Design  Consultants for the radway  systems undertake Hazard Identification work 
(such as Design  Safety  Reviews) as an integral  part of theu design  activities  and provide 
details of potential  hazards. Where necessary they also propose mitigation features to reduce 
the r isks  to a level that  is As Low As Reasonably  Practicable. 

2.3.2  Construction  Stage 

The MTR Project  Managers  and  Construction Managers oversee the processes undertaken by 
the Contractors to ensure that they adequately address the detailed  design  issues,  and testing / 
commissioning  requirements during the commissioning stage. Each Contractor is required to 



submit a System Assurance  Plan  and  relevant  System  Assurance  Analyses for MTR to 
approve All Contractors are  required to address operational safety issues as well as ensuring 
that  the  construction  phase has  been safely controlled  They  must  review  all  relevant  hazards 
identfied by the Corporation, identify  new  hazards,  and  undertake  more  detailed  risk  analyses 
at  a  depth that is commensurate  with  the  complexity  of  their  systems  and the safety risks  posed 
by their  systems.  They  must also pay particular  attention to the  presence  and  mitigation of 
hazards  that may affect  the  operation  of the existing  railway  during the construction  and 
installation  phase  of  their systems. 

2.3.3 Commissioning 

The Commissioning  requirements are defined wth the  Contractors for each  contract. All 
safety related tests are identified to assure the  required  safety  performance of the systems and 
ther interfaces. As part of the  commissloning  activities, the Project  Managers  and 
Construction  Managers  veri@  the  effectiveness  of  the  hazard control measures  which are 
implemented as per  follow-up  actlons  on  residual  hazards  transferred to them  during the 
design  and construction  stage. The Project  System  Assurance Section would also collect 
sample  evidence of the implementation  of the tests and  checks  during the commissioning 
stage. 

During the final stage of commiss~oning, statutory  inspections  and testing are canied out with 
the statutory  authorities to ensure  compliance  with  local  requirements  and  relevant safety  
standards. The statutory authorities  conduct or attend the inspections of specific  systems  and 
equipment, for example, lift and  escalator,  smoke  extraction systeq water supply  system, fire 
services  installation,  stations and  ancillary  buildings etc. The authorities will  issue the relevant 
certificates  and  permits  upon  satisfactory  completion of such  inspections. 

2.3.4 T~ial Operations and Operational Phases 

During the Tnal Operations  of  the  Airport Railway, the  Operations  Division  was  responsible 
for the  overall  operating and engineerins  aspects  with  support &om the Project  Division  and 
Contractors.  Exercises  and  drills  were  undertaken  on various system  fadure  and  accident 
scenanos in order to confirm  the  performance  and  operations  of  key system and  hazard 
control  measures. The exercises  were  also  used to validate  the  effectiveness ofthe operational 
procedures  well  before  revenue  service  (public  passenger  service),  and to practise the co- 
ordination activit~es with  the  emergency  services  (for  search  and  rescue)  and the maintainer 
(for  servlce  recovery).  During  the  large-scale  evacuation  exercises,  information was collected 
&om the partlcipants on the effectiveness of public  announcements,  signage,  lighting,  actions 
of stfl,  personal feehgs, evacuation  envlronment  and  processes etc. 

At the opening of  the  railway to revenue semce, the Opermons D~vis~on assumes the  responsibility 
for managjng the operational  safety  of  the  railway as defined in the Operations  Safety  Management 
System 
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2.4 Systematic Identification and Control of Hazards 

A  systematic  Hazard  Identificatlon  and  Control Process IS applied throughout the design, 
construction and testmg  and  commissioning  stages by the MTR  Design Team, MTR 
Construction Team, MTR Operations Team, Detailed  Design  Consultants,  and Contractors 
during the various stages  of the project Formalised  hazard  Identification  techniques such as 
Prehminary Hazard Analysls  (PHA),  Hazard  and  Operability (HAZOP) studies and  Failure 
Modes, Effects and  Criticality  Analysis  (FMECA) are used  extensively to identlfL hazards that 
mght potentially  threaten the safety of st&  and  passengers  involved in the operations of  the 
new  railway. Th~s process  facilitates the production of a  comprehensive list of hazards. The 
hazards are categorised  accordmg their estimated  occurrence frequencies and the severity of 
their  consequences. There are four levels  of risk, and measures to control hazards that fall into 
the  hghest three levels of risk are considered in detad by the Safety  Working Groups. 

All hazards and their  resolutions are tracked by a database called the Project Hazard 
Registration System (HRS). This database has a standard structure so that the hazards 
requiring  on-going  control  and / or momtoring  during the Trial Operations and full Operations 
phase  can be transferred  directly into the  Operations HRS. The Project HRS records the 
causes,  effects  and  location of hazards and the status of the proposed mitigation  measures. In 
addition  it  identifies for each hazard  a  hazard  controller who is responsible for hazard 
mitigation.  Operations  and  maintenance  related  hazards are handed over to the Operations 
Division for them to develop  appropriate  procedures  and  measures. The Construction 
Managers are responsible for all  construction-related  hazards. 

The Hazard Identlfication  and Control Process is documented as a  drvlsional procedure [q. 
POSSC  and the Safety Committee periodically  audrt the Safety  Workmg Groups who  in turn 
audit the hazard  controllers to ensure that the procedure  is  effectively  unplemented. 

2.5 Quantitative Risk Assessment 

For specific  hazards  with  high  uncertainty or with  high  residual risks, Quantified Risk 
Assessments (QRA) are conducted by assessors wth m-depth knowledge of the equipment 
under  review to assess the risks more comprehensively A typical QRA comprises  fault tree 
and  event tree analyses  and  risk  modelling for the scenarios  under  assessment.  Relevant MTR 
experience, rules and procedures are referred to in the determination of accident sequences. 
Event occurrence rates are as far as possible  denved  &om M ” s  own database. Data sources, 
key assumptions and the sensitivity of the risk  ratlngs to changes  m  event  probabdities are all 
recorded m the analysis reports 

2.6 Overall System Safety ModeUing 

The System  Safety  Model (SSM) [6] was  used during the  course  of  the project to set safety 
targets for Contractors to meet with their  systems,  and to provide  a best estimate of the 
overall  risk  arising  from  accidents  occurring on the Airport Railway. The SSM took into 
account  proposed  safety  mitigation  features  and computed an  overall  cumulative residual 
individual  risk  for  various  exposed groups who  work or travel on the Airport Railway. The 
key stages of the modelling  work are as follows: 
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Developenmt  of  risk  criteria  based  on the risk targets  applied for  the rest  of  the  MTR 
systeq making allowances  for the differences m the type of usage  and  journey  length 
between the two systems. 

Identification  and  evaluation of malor hazards  which  may arise fiom  the operation and 
maintenance ofthe railway 

Estimation of the frequency with  which  accident-initiating  events  may  occur,  based on the 
identification  and  evaluation of hazards,  and the reliability  of the various  railway  systems. 

Estmtion of the possible  outcomes  of  accidents  which  remain  plausible,  even after the 
various  safeguards  built  into  the  design  and  operation  have been taken into account. 

Evaluation of the consequences for passengers,  members of staff  and the public for each 
posslble  outcome fiom the  postulated  accidents. 

Comparison  of the predicted  level of risk to passengers,  members  of  staff  and the public, 
with the risk  criteria  which  have  been  developed for the  railway  project. 

The SSM of the Airport Railway  predicted that the risk level for the Airport  Railway 
passengers  and  employees  compared  favorably  with the predetemined risk  criteria as well as 
the accident  rates  published by the Hong Kong G o v e m n t  for  other  modes of transport. 

2.7 System Safety  Report 

Although  not requred by the  law  in Hong Kong, the MTR Corporation  has  chosen to 
produce, in line \nth current  best railway  practice, a System  Safety  Report [7] for  each 
extension  project  at the end of  project  phase to support the safety  management  and operation 
of  the new  extension. The Auport Railway  System  Safety  Report  contained key information 
on the  system  descriptions,  overall  safety  management  organisation,  hazard  identification  and 
control,  risk  assessment  and  modelling,  and  overall  conclusion. The purposes of this  report are 
to provide “an init~al case of  system  safety  of the new lines”  up to  the handover of the new 
lines to the operator,  and to outlme  the  planned  safety  management tasks that are being 
undertaken  downstream by the  Operator. 

This report  has  been  proven to be  an  effective tool for  maintaining  an  overview of the 
readiness  of system (in terms o f  safety)  and for tracking  specific groups of issues during the 
commissioning  and Trial  Operatlon  phases. The process of preparing the report also 
strengthens  the  safety  culture and  awareness  amongst MTR st&, consultants,  contractors  and 
external  parties 

2.8 Railway Inspectorate Consultation and Railway  Inspections 

Again,  although not  required by law, the MTR Corporatlon  has  committed to the Government 
that no new  railway  facilities will be  open for  publlc  passenger service until  the  Chief 
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Inspecting  Officer of Railway  (usually known as the  IOR of the Hong Kong  Railway 
Inspectorate)  is  satisfied that the new  faclhtles are safe for the conveying of  passengers. 

The Corporation  has  chosen to demonstrate the case  for  the  Airport  Railway  operational 
safety  m  a  structured m e r ,  takjng  into  account  mtemational  best  practices The key steps to 
establish the case for  safety are summarised in  Figure 3. 

Firstly, the Corporation  had  put in  place  organisation  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 the arrangements  and 
significant  findings from the safety  analyses were  then  summarised  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 IOR Consultation  Meetings A set  of  IOR  Consultation  working 
papers was also produced to facilitate the discussions. 

The final stage was for the Inspectorate to conduct  a series of  on-site  Railway  Inspections to 
observe,  verify  and test  specific  safety  features  and  operational  arrangements,  with  reference 
to the issues  identilied fiom the System  Safety  Report  and in the Consultation Meetings. As 
mpections were  conducted a list of  improvement  actions  was  agreed  and  built up. The actions 
identified  were  divided  into two categories: 

A-  Actions to be  completed  before the facility  could be brought  into use 
B - Actions to be  completed as soon as posslble after opening  (timescale  agreed  between 
IOR and MTR) 

The Corporation  reported  progress and  completion of improvement  actions to IOR  on a 
regular  basis.  Upon the complehon  of all safety  work  by h4Tk the IOR reported his findings 
to  the Chief  Secretary  of  Administration  of  Hong  Kong S A R ,  expressing his opinion that the 
railway  is  safe  for  public  passenger  service. 

3. INTEGRATION OF SYSTEM  ASSURANCE INTO PROJECT 
MANAGEMENT 

The basic  phdosophy  of  safety  management  in  MTR 1s that the safety  responsibilities are with 
the “ h e  management” (these are persons  who  have the dmct control  over the work).  In the 
project phase,  these  are the Project  Managers, Design Managers  and  Construction  Managers 
who  manage the design  and  construction  processes  of the new  extensions. 

The s p e c ~ c  safety  and  reliability  requirements (known as the Speciiic System Assurance 
reqwemnts - SSAR) are specified  in the relevant  contract  documents. The SSAR lists clearly 
the  required analyses and assurmce tasks  that  must  be  conducted in the contract to ensure that 
the safety and  reliability  objectives are acheved. The requirements in  different contracts are 
commensurate  with the risk  involved. 



The consultants/contractors are reqwed to undertake  system  assurance  analysis as an ongoing 
process throughout  the design  and  development  phase. M e r  contract award system assurance 
st& and the relevant  discipline engineer revlew all submissions  received  &om consultants and 
contractors  that  contain  operational RAMS issues By managing the fulliUment of the 
contracts, the managers will be able to ensure  that the proper considerations  have been given 
to the system safety aspects  of  their  work. 

To nnprove the timing  of the necessary contract control,  milestones in W e  Extension 
Projects  will  also be linked to the completion of some of the analyses. This WIU ensure that 
system safety wiU be considered at the right stage of the project  and  improvement can be 
introduced at the most  cost-effective  way.  Periodically dunng the life of the contract, 
compliance audits of the contractors’  system  assurance  actimties are conducted to iden* 
weak areas and  improvement  opportunities. The audits  also  provide  a  mechanism to support 
the  relevant  milestone  payment. 

4. FUTURE DEVELOPMENT 

Despite the success of the Project  System  Assurance  Process  in managing the system safety of the 
Airport Railway, refinements and  improvements have been identified for implementation m futllre 
Extension  Projects. Some of  the more noticeable  improvements are: 

Enhancing the audit elements of the process so that awider range of design  consultants  and 
contractors will be audited to cover  both  their  hazard  control  work  and safety  analysis 
work; 
Conducting  periodic  m-house briehg for  project  team  members on the  rationale  and 
approach of the process, 
Integrating the safety and RAM analyses to optimjse the use of resources and to reduce 
costs; 
Involve  operators and  maintainers  at early design stages to ident@  and  resolve  operational 

Developing a  more  formal  control  fiamework  (by the software team) for software 
developmt, and 
Key safety issues  should be discussed with the Railway  Inspectorate  and other relevant 
Government  departments as early as possible to agree the principles  of the resolution 
methods. 

safety issues; 

CONCLUDING REMARKS 

The Project  System  Assurance  process is an effective tool for assuring system safety and 
demonstrating  the case for safety of MTR Extension  Projects. 

The lessons learnt fiom mort Railway  shall be used to further  improve the &cimcy  and 
effecnveness of the process for future MlX ExtensIan  Projects. 
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Head  of  Operating  Systems  Departement  of the Infrastructure 
Direction of SNCF : 
The Opirating System  Department is in  charge  of  the  conception  of  the  safety  system  of 
SNCF, including rules,  technical  installations,  and  human  role.  This  department  establishes 
the  functionnal  requirement  specifications  of  the new  (or  modified)  systems,  especially  those 
concerning  controLkommand,  writes  safety  rules  and  regulations,  and  defines the principles  of 
the  management of  safety  opirators.  It is also  in  charge  of  defining  the  safety  requirements 
concerning train op6rators  running on the  infrastructure.  The  department  manages  many  safety 
studies,  especially in  order  to  estimate the safety  level  of  the  new,  or  modified,  systems. 

Former missions assumed in SNCF : 

SNCF: 
1993  -1996 : Head of Traffic Management Deuartrnent of the  Infrastructure Direction of 

Responsible for daily  global  op&ationnal  traflic  management  of  SNCF. 

Responsible for the  global  regularity  level of the  circulations. 

Responsible for the  definition  of  the  global traflic management  system:  organisations,  tools, 
and  op6rators. 

1987 - 1993 : Head of Transuort Division (Ooerating  Traffic  Management)  in the  area of 
LILLE : 

Responsible for daily  regional  operationnal  traffic  management 

Responsible for regional  regularity  level. 

Responsible for the  definition  of  the  organisation  and  management  of infrastructure operators 
and  train  crew  (drivers)  establishments. 

Responsible for the  opening  to  traffic  of  the  North-Europe  LGV  beetween  PARIS  and  LILLE, 

regulations for drivers and  signalmen. 
and studies for EUROSTAR traffic  management,  especially  concerning  operational 

1983 -1985 : Technical Assistant of the Director of Congo/Odan Railwav  in Pointe- 
Noire: 
Implementation  of  a  new  method  of  objectifs-based  cooperation  beetween  France  and  Congo. 

Opening  to  traffic  of  a new portion  of  the  line  between  POINTE-NOIRE  and 
BRAZZAVILLE. 

1982 - 1985 : Manager of Paris-Nord Station f<< Gare  du Nord B) : 

Responsible for the  management  of the whole  station,  both for commercial  and  technical 
aspects. 

1977 - 1982 : 

Various  missions in the  area  of  PARIS-NORD,  including  three  years as safety  manager  in 
PARIS-NOD station  during the period  of the construction  and  opening to traffic of the new 
underground  station  for  interconnexion  between  SNCF  and  RATP. 

- 1976 : engaged  in  SNCF  (area  of  PARIS-NORD);  various periods of training. 
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RISK MANAGEMENT AS APPLIED TO  THE CARRIAGE 
OF DANGEROUS GOODS ON  SNCF 

Each year railways carry fens of millions of tonnes of  dangerous goods. Dangerous, 
or hazardous materials (hazmat) account for 15% of the French Railways' annual 
freight carriage. The railway mode is  safe and well-suited to carriage of hazardous 
materials on a large scale. However, hazmat transport is often  seen  as posing major 
risks for the environment and humans. Accidents often  have  a major negative 
impact on the carrier's image, the freight customer's image  and on government 
aufhorifies, since media handling of such accidents tends to focus  on assigning 
responsibility for  the event When that happens, all the  real or alleged shortcomings 
and responsibilities are widely exposed. 

This paper outlines the strategy developed by the  French Railways (SNCF) to 
improve the performance and safety of  these  carryings through an overall risk 
management approach, supplemented by specific actions conducted within various 
fields,  with the understanding that the  safe carriage of  dangerous goods benefits 
from the general safety arrangements provided for rail transport on the whole 

I - THE CHARACTERISTICS OF  HAZMAT  TRANSPORT  IN  FRANCE 

a) In terms of market share: 

In France, the rail  mode in 1998 carried roughly 18 mlllion tonnes of hazmat, 
representmg 6 4 billlon tonne-kllometres Thls compares wlth 20 million tonnes and 
6.8 blllion TK In 1990, and 24 mllllon tonnes carried and 7.4 billion TK In 1982. 

Railway  hazmat traffic represents about 35% of hazmat carriage by all modes, wlth 
road  havlng a 60% share and waterways handling the remaining 5%. 

SNCF  hazmat shipments represent about 15% of SNCF's total freight carriage, 
whether expressed in terms of T,  TKT or overall sales. 
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b) Type of hazardous  materials  carried bv rail: 

Goods are quahfied  as  "hazardous" or "dangerous" In accordance with the definitlon 
glven in  the RID (the regulatlons governlng the international carnage of dangerous 
goods by rail), whlch was put into application in France  in 1997 (such that It also 
applies  to domestic trafflc), by  a Ministenal Decree transposlng European Directlve 
96/49 on "approxlmation" of the laws of the  member states with regard to the 
transport of dangerous materlals by rail 

The RID expressly bans certam objects and materials from being transported and 
specifles the condltlons under which the other hazardous goods must be carried. 
Only those 3500 substances deslgnated in the RID'S alphabetical listtng of materials 
are  allowed  to  be transported Some collective headings authorise carriage of 
materlals not designated by name In the RID 

About half  of  all hazmat carrled by  rail in 1998 came under Class 3 (flammable 
liqulds), whereas gases (Class 2) account for about 20% of overall hazmat tonnage 
and oxidising substances (Class 5.1, malnly fertilisers) and corrosive substances 
(Class 8) each account  for 10% The rernalnder of the  tonnage carried is distributed 
between the other  classes, explosive substances and articles (Class 1) representing 
0 05% and radloactive materials (Class 7) about 0.5%. 

c) How  railwav  hazmat  transporf  proceeds: 

Two-thlrds of hazmat carrylngs are handled by block trams (full-tralnloads of trams 
made  up solely of wagons of the same  type): the last third  is handled by the wagon 
grouplng technique which conslsts In sorting wagons In the railway marshalling 
yards to form trams  going to different destinations, the wagons themselves coming 
from different freight  statlons 

Twenty-one marshalling yards are  used for grouplng (as compared wlth 28  in 1990 
and 40 In 1982), two  of  whlch are dedicated to combined transport 

The average number  of hazmat wagons marshalled by more or less automated 
means vanes, dependmg on the yard, from 10  to 200 wagons per working day. It 
represents about 3 to 15% of all wagons sorted 

In these yards there may also be a flow of trains passlng through for locomotive 
change whlch of course must be taken into account In the hazmat traffic handled by 
these stations. 

The SNCF network comprlses about 30,000 krn of track, most of which - except for 
the new high-speed hnes - IS accessible to freight t r a m  that could include hazmat 
wagons 
This network IS now the property of "Reseau Ferre de France (RFF)", a new 
establlshment created in 1997, and which assumes the  funding of all the 
maintenance and renewal of the Infrastructure components. 



II - THE RlSK ASSOCIATED N T H  HAZMATCARWGE BY RAIL: A SMALL ONE 

Avallable statlstics for France and more broadly for Europe show that the risk, I e 
the product of the frequency of events tlmes their serlousness, is  ob~ectively small It 
IS small, In fact, regardless of the transport mode. Serlousness is  appreciated from 
the angle of the consequences for the  populatlon, for the  natural environment and 
for operators worklng In the logistics chain  The seriousness can  be great; thls IS 

why emergency response procedures put in place or planned by  the natlonal 
governments or the European Unlon consider that a hazmat transport accldent may, 
possibly, take on  the proportions of a "major accident", given  the  potential  risks tied 
to the nature of the goods carried 

Each year, 250 events mvolve hazmat wagons On the average, less than 5 of them 
are deemed to  be rail-related hazmat transport accidents by  the Ministry of Transport 
and  it deserves to  be noted that less than 3 result In loss of confinement and 
therefore spills 

Casualties, fortunately, are very rare  There  have  been  no  deaths  over  the  period 
under conslderatlon, that IS, since 1982 Two or three events  each year are 
consldered to be accldents merely on grounds of the  substantlal  precautions taken, 
preventlvely, by  the government authorltles, such  as evacuations or confinements of 
populatlons or temporary closings of transport Infrastructures. 

All the other events, in other words 95%, are Incidents malnly  llmlted in scope to 
small leaks resulting from poor closings of valves or equipment failures. In some 
cases they are non-events recorded because of errors of evaluation  whlch reflect the 
difficult~es of making a diagnostic and the conslderable attention pald to hazmat 
transport. 

Analysis of mformatlon from the  fjeld  indicates that roughly 50% of the events are 
caused by failures of the rolling stock or at  least Its superstructure (packing, tank, 
container and the like), that 35% stem from  unsuitable  utilisatlon of the containers, 
since leaks come from Improperly closed components and 15% stem from system 
dysfunctlonlngs In the  ra~lway operatlon  proper 

The accuracy of the malfunctions analysls varles In reverse proportlon to the hazmat 
trafflc In the yard concerned 90% of hazmat transport events occur in the major 
statlons and In marshalling yards In partlcular. 

A certaln number of these events actually orlglnate  upstream of these yards, In the 
sites from whlch the shipment was dlspatched, where  the  problem  failed to be picked 
up during the check-llsting of fitness to go  on  llne  What  makes  the  frelght statlons 
where the anomalies are detected seem to be high rlsk areas IS more the frequency 
than the serlousness of the events. 

They deserve to  be commended on  the other hand for the  posltive  role they play in 
the way  of supervlsion to promote overall safety 
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In light of the crlterla establrshed by the risk assessment speclallsts, the major 
hazmat transport accident revealed by accident statlstlcs, irrespective of the 
transport mode In fact, can thus be placed In the  "rare or extremely rare events" 
category 

111 - THE  LEGAL CONTEXT:  GROWING GOVERNMENT DEMANDS 

a) A t  the level of France: 

The  trend of the French leglslatlve context reflects the  gradually growing awareness 
by  the  public  and the government of the special risk assoclated with hazardous 
materials and thelr transport 

The law of 1987 (Law 87-565 of 22/7/87) governlng the organlsation of civil safety 
and  the  preventlon of  major hazards covers the  specific  rlsk of hazmat transport 
through two types of  emergency actlon plans: the  emergency preparedness plan 
speciflc to hazmat transport (PSS-TMD) coverlng all  transport modes operating in  an 
admlnlstrative terrltory (the territory of a French deparfernent) and the speclflc 
emergency response plan (PPI) Intended to deal  wlth  the  hazards  arising  from  the 
existence of transit areas  and activities presentlng hazards or serlous 
inconvenlences. 

Both plans are drawn up  and governed by  the Departemenf Prefect (all 
deparfernenfs today have a PSS-TMD actlon plan). 

Paradoxically, new requlrements appeared at the  beginnmg of the 1990s even as 
the ObJeCtlVe data concernlng radway  hazmat transport showed that the latter was to 
a hlgh  standard and that the hazmat tonnage carrled  by rad  was continually 
shrlnklng 

b) At  the  international level: 

In parallel wlth these various French requlrements, the European Commission had 
envisaged at the beglnnlng of the 9Os, at the  request of several EC nations, to 
Include, because of the  "major rlsk" assoclated with  hazmat transport, certam rallway 
facllltles (marshalllng yards) and marltlme facllltles (harbours) in the scope of 
applicatlon of the new, so-called "Seveso" Dlrective, called Seveso 1 1 ,  that was then 
under scrutlny and which concerned  the control of hazards assoclated with major 
accidents lnvolvlng hazardous materials 
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SNCF consldered that  the Seveso II dlrectlve was not appropriate for railways and it 
emphaslsed to the Mlnlstrles concerned the actlons It had undertaken on its own to 
ensure safety In hazmat transport It took part In 1995 In the study that the 
lnternatlonal Union of Rallways (UIC) had agreed to carry out with  the European 
Commission (DG XI and DG VII) and the  natlonal government agencies pursuant to 
the "common positlon" adopted by the Councll of Mlnlsters of 22-23 June 1995. 

Fmally, marshallmg yards were deleted from the dlrectlve's scope of application. In 
counterpart, the Councll invlted  the Commlsslon to make proposals for ensuring a 
high level of safety concerning the preventlon of major hazards In harbours and 
rallway rnarshallmg yards 

The work done In thls perspective has served to highlight  the  fact that a railway 
marshallmg station and Its transport actlvlties  form an Integral part of the transport 
chain It underlined the Inadequacy of the term "temporary storage in transf' and 
the  better adequacy of the expresslon "stops necessltated  by the circumstances of 
the transport". 

The  latter expresslon IS In fact used In the framework drrectlve for the RID. 

Lastly, It was established that the measures set down In the  regulatory texts on  the 
safety of hazmat carriage by rad are  broadly equlvalent to those  prescribed by  the 
Seveso II dlrective, excludlng those requirements whlch  are  not applicable to 
transport. 

IV - THE POLICY PROMULGATED  BY SNCF 

I/ APPROACH TO  THE ISSUE 

In response to the pressure exerted by the government, SNCF gradually  built  up  the 
Internal resources allowlng It to answer the questions ralsed and to  work out a co- 
ordinated p o k y  in the hazmat fleld 

Its response was malnly emplrlcal It was based on glvlng answers - at least initially 
- on a case-by-case bass, slnce SNCF consldered that wagons transporting hazmat 
beneflted from the measures taken rn general  for  all rallway traffic The basic 
prlnclple of preventlon Indeed consists in deallng  wlth  the  risk at Its source by, 
among other things, reducing the  rlsks that could  lead to collisions or derallments. 

In  line with the law of 1987, the  first  concrete actlons taken were, beginning in 1990, 
to set up a "hazardous materials plan" (PMD) in the  27 yards designated  by name 

The maln Intent was to facllltate Intervention by  the emergency response agencles 
and detail the Internal organisatlon of the rallway sltes concerned, as  much from the 
standpolnt of an external alert  as from that of worker safety. 
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In parallel wlth this, the flrst "regional advlsors on hazardous mater~als"  were put in 
place In the SNCF regions These advlsors, of whlch there are now 13, operate 
throughout the  SNCF  regions Thelr designation has smce been changed to 
"hazmat transport experts" ("experts du TMD") and they may well be soon renamed 
"reglonal advlsors on safety" ("conselllers reglonaux a la securlt6"), under the terms 
and condltlons of appllcatlon of the Ministerial decree transposlng Into French law 
the European Directive 96/35, presently under discussion at SNCF 

In 1992, notlng the strategic value to SNCF of envlronmental Issues, the railway 
created an internal task  force on the environment, which has since been made to 
report to Strategic Management. 

Also ~n 1992, a hazmat safety commission (CSMD)  was  set up within SNCF's central 
management 

This  cornmission,  presently headed by the Infrastructure Director, works jointly with 
the other departments concerned (in particular the freight department) to deflne 
avenues of improvement for hazmat transport safety 

By 1994, the CSMDs work had allowed to construct a co-ordmated safety plan 
based on a general analysis of the hazmat transport risk - a general analysis that 
was arrived at on a consultative basis and presented to the  Ministries respectively of 
Transport, of the Intenor (Public Safety) and of the Envlronment. 

The analysis gave a detalled description of the consequences of a possible tank- 
wagon accldent accordlng to the hazardous substance ~nvolved The different types 
of accident selected by the staffs of the Mlnlstry of the Environment hinged, 
dependlng on the nature of the goods carrled, on the typlcal scenarios of UVCE 
(Unconfmed Vapour Cloud Explosion), of BLEVE (Bolllng  Llquid Expanded Vapour 
Exploslon), of discharge of toxlc gas and of so11 andlor water pollution 

21 THE 1994 ACTION PLAN 

The action plan implemented comprised the  following mam focuses: 

A - Prevention of accidents on line: 

- lmprovlng the quallty of mamtenance of way work, 

- strengthenlng the network of hotbox detectors, 

- reviewing the condltions of tank-wagon maintenance. 

B - Prevention of shuntinq accidents: 

- implementatlon of new local transport plans  for hazardous materials based on 

- launching of about  40 local studies in the context of SNCF's corporate plan to 

identiflcation of the hazards of each particular yard; 

assess  the rlsks locally, 



- tralnmg of personnel asslgned to the sites shlpplng mostly hazar 
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dous materlals 

C - Abatement of conseauential  hazards in the  event of an  accident: 

- tralnlng of the actors In carrylng out the PMDs and  understandlng the emergency 

- enhancmg the rellablllty of the lnformatlon provlded, 

- Increasing the Impact strength of tanks. 

scenarlos, 

31 CONTENT OF THE ACTIONS TAKEN FROM 1994 TO 1999 TO FULFIL THE MAIN ACTION 
FOCUSES DEFINED - SITUATION IN 1999 AND OUTLOOK 

A - Prevention of accidents on line: 

a) lmprovincl  maintenance of way quality: 

The malntenance standards for  certain  lines (UIC categories 7, 8, 9 non-passenger) 
run over substantially by trains carrying hazardous materlals were  the subject of 
examination In concert between the departments concerned (Freight and Ftxed Plant 
Engineering) On the bass of a hazard indicator  comblnlng  the magnltude and 
nature of the traffic carrred, the  potentlal seriousness of  the  consequences  and the 
environmental cnticahty, an  lnltlal classlficatlon of 32 secondary lines was made at 
end-1994 A plan was then drawn up, to Improve the hnes within a 3-year tlmeframe, 
at  a cost of FFr5 mllllon, by applymg new malntenance crlteria to all  the so-called 
"maln Ilnes",  that IS, those llnklng statlons The  plan in particular  called  for periodic 
track survey patrols and replacement of  a certain number of sleepers 

The list of line sectlons where these standards apply was updated in 1998, in 
accordance wlth RFF, to take Into account the  fluctuatlons In hazmat traffic 

In 1998, crlteria analogous to those selected for the  main  track sectlons were 
defined for certam servlce lines  used frequently by hazmat wagons on  the territory of 
major stations 

Statlons not selected for prlority  appllcatlon of the hazmat-speclflc crlteria continue 
to be accessible to hazmat trafflc 

Flnally, in 1999 the decwon was  taken to look  at  the  sltuatlon of prlvate sidings 
These w~l l  be treated on a case-by-case basis  through commerclal contracts setting 
out  the responslbilities and liabilities of the  parties Involved. 

b) StrenQthenins  the  network of hotbox detectors: 

In the context of Its problem prevention pol~cy of monltoring axles, SNCF has 
Installed a substantial network of hotbox detectors along Its trunk  routes 
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As part of the actlons taken to  helghten  the safety of hazmat transport it was declded 
In 1994 to add another 40 hotbox detectors In order to 

- cut back  the distance between 2 monltorrng points, In the drrectlon of  laden traln 

- speclfically protect the lines  leadmg to malor metropolitan  areas on those routes; 

- flll in the existlng grrd 

These detectors are "4th generation", meanlng that they  are designed to also detect 
applred brakes 

At end-1998, SNCF had In place 324 hotbox detectors, of which 76 on  new  llnes 

movements, on routes carrymg the densest hazmat trafflc, 

c)  Reviewinq  the  conditions  of  tank-waqons  maintenance: 

Pursuant to the priorltles laid down by SNCF's hazmat safety commissron (CSMD), it 
was declded In 1994 to introduce a preventwe  malntenance  operatlon named 
"special overhaul" ("revision speciale") for tank-wagons carrying dangerous 
substances. This special overhaul focusing malnly on safety covers all of the 
followrng items: wheelsets, body-to-bogle hnks, suspension. It is  applicable in 
speclalised maintenance shops and  carrled out on  the occaslon of RID-imposed 
lnspectlons (4-yearly tank Inspection) 

B - Prevention of shuntinq  accidents: 

a) Implementation of new local  action  plans for hazmaf  transport  based on 
identifying the risks in each vard  concerned - Local  studies: 

SNCF has  carried out 30-odd complete local  studles  covering  the operatlng 
condltlons of the indlvldual yards, the  nature of the  hazardous matenals handled or 
passmg through  and the sltes' speciflc envrronment 

Rlsk abatement measures were ldentlfled  and Implemented based on this detailed 
scrutiny, following completely decentrallsed procedures  adapted  to  the specific 
problems of each yard Each study was presented to the government authorities 
together wrth the hazmat action plan (PMD) derlved  dlrectly  from  the conclusions of 
the analyses The approach used  was  presented in 1996  on  the occasion of the 
Capetown seminar In  South Africa A reminder of the marn topics covered by these 
studies is  given In the appendix 

In addltlon  to this basic programme, there are another 30 sites (malor statlons other 
than yards and frontler statlons) for  whlch a slmplrfled approach has  been 
Implemented In order to modernrse the PMD when there  was  one  or to create a  PMD 
if there wasn't one 

The PMDs are brought up to date after every Important change affectlng the  yards 
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b)  Traininq of the personnel assiqned to the sites shippinq  mostlv  hazmat: 

The rallway declded In 1994 to Improve the tralnlng of Its personnel In charge of 
surveymg hazmat wagons before departure 

A specific t ranng module was developed for the purpose. 

Some twenty dlspatchlng statlons were mobillsed into a quality approach In 
partnership with customers 

C - Abatement of consequential hazards in the event of an accident: 

a)  Trainins  the actors in the  use  of PMDs and  understandina  emeraency 
scenarios: 

Yards havlng a PMD perlodically run emergency response  drllls  with  flre department 
representatives. This allows to test  the people, the techniques and  the 
organlsational aspects 

b) Enhancinq the reliabilitv of  the information  provided: 

The input grlds  to the NAW applicatlon software used for wagon trackmg and 
management were revlewed The procedures were slmpllfled and  the performances 
of the databases improved 

The creatlon In July 1993  of a body deslgnated  as PRESENCE FRET, reportlng to 
freight management, has contributed to the safety of hazmat transport. This body 
operates round-the-clock and uses the NAW system mentioned above. It attends to 
the  handllng of hazmat transport events  (both  lncldents  and accldents) at the 
request of the  reglonal control centres It IS responslble  for  advlsing  the "emergency 
staffs" of the consignor, reporting to the shipper, the  consignee  and the wagon 
owner It also  wrltes  up the lndlvidual event data sheets and  makes a monthly report 

c) lncreasinq the impact strenath  of  tanks: 

The questlon of  the possibillty of lmprovlng  the  protectlon  and  strength of tank 
bottoms was revlewed at length by SNCF, some wagons havlng hemispheric 
bottoms thinner than the main shell although  they  carry  particularly dangerous 
substances One case of leakage of methyl chlorlde  from a wagon of this type 
occurred in 1993 in the Aulnoye yard because of a shunting Impact 

The conclusion of these investlgatlons was that It IS not economically posslble to 
make such Improvement to exlstlng rolllng stock (cost of modifcations  and loss of 
payload due to added structural welght) 
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However, SNCF ratsed the matter before the UIC early In 1996 so that account 
would be  taken of hlgher strength destgn rules for new tank-wagons 

Yet even for new  wagons the economtc mpllcatlons just mentloned are heavy 

Lastly, discusslons are presently underway tn Germany on  the safety of hazmat 
transport under the aegls of the BMV. SNCF IS associated  with  this work whlch IS 
likely to amount to recommendatlons concernlng wagons' aptitude to resist shocks. 

4/ OTHER ACTIONS UNDERWAY 

Settincl up a real feedback of expertence wtth hazmat transport 

The Frelght Department  set  up, at  the start of 1999, a systematic feedback system 
on hazmat Incidents and accldents The organtsatton of the system relies on the 
valtdatton of the data collected, made by  the  regional hazmat experts, prlor to 
forwarding  the data to central operattons. 

Launchtnq of a study on the  relevance and feasibiltty of applylnq to hazmat transport 
an IS0 9000 and IS0 14000 type of standard 

SNCF declded early in 1999 to launch such a study in assoclation with  the Parts 
School of Mintng. 

The Idea IS to establlsh, from the  angle of qualtty, safety and the environment: 

- the  "broad equrvalenctes" between railway hazmat transport and  the various 

- the non-comparable aspects, 

- any shortcomtngs In the exlstlng system; 

- and the imposslbllities, tf such IS the case. 

From that basls, the  study would outl~ne the avenues of posslble Improvement as a 
functlon of  the vartous markets concerned and  the breakdown as between the 
Freight busmess and Infrastructure Management, and taking tnto account 

- the tlmescales and the resources to Implement; 

- and the benefits-to-costs ratto. 

standards, 



51 CONCLUSION 

Every year, rarlways  move milllons of tonnes of dangerous goods The rallway 
technrque IS safe and well-sulted to carrying bulk loads. Yet all such movements are 
the  source of envlronmental rlsk and can have a great adverse Impact on the 
company's image. 

We therefore need to contlnually prove our competence and the safety of  our 
operatlons to government and to public oplnlon This IS the  goal of the  policy whlch 
SNCF has  been followlng for many years In order to malntaln  its transport operations 
at a hlgh  level of quallty and safety. 



ANNOTATED  OUTLINE OF  SNCF  GUIDELINE 
ON HAZMAT  LOCAL SAFETY  STUDIES FOR  MARSHALLING  YARDS 

Volume 1 

PART 1: General presentation of the study 

SNCF and the transport of dangeroas goods Company envrronnrental polrcy Condrtrons for carryrng out and 
followrng up on a study Resrrrctrons concernmg commercrol data and the preventron of nrahcrous QCtS 
Presentatron of the srte  fi’anie. legacy, standrng r n  the local econonr.~, etc j 

PART 2: Environment of the site 

Urban and natural erwrronn~ent  The  envrronment IS consrdered both a source of rrsk and a vrctrm of a 
potentral hozrnat accrdent on the srte Geographrcal,  rneteorologrcal  and  geologrcal data Srte access 
Cornnrunrcatron paths, esrablrshnrent  recervrng thepublrc. nearby ptrblrc andprrvate nehvorks 

PART 3: Description of site activities and equipment 

Thrs IS a nratter of descrrbrng the  operntrons  carrred  out wrth respecr to haznrat wagonsfrom the trme they 
enter the srte to the trrne  when they leave the srte It I S  necessary to describe the equrpnrent  used In order to 
brrng to Izghf f n  the subsequent stages of the studv the level of safety and hazard preventron The detarled 
descnptron of the hozmat traflc, after havrng served to verrfy the need for a risk analysrs, allows to select the 
undesrrable events that should be studred m Part 5 and to define the resources to plan In Part 7 

PART 4: Overall safety  organisation 

A4ade up of three chapters, thrs part ams to descrrbe  the  exrstrng preventrve actrons and the best paths  for 
mrprovmg safety, m partrcular those defined rn the context of the General Haznrat Transport Study (1994) 
The first chopter presents ro,hjaJ safety rn general, the second, nrensures  spec& to dangerous goods 
transport, emphasrsrng that hozmo~ transport  benefiirsfrorn the measures taken for rarlway safety r n  general 
The thtrd chapter rleols w t h  the general orgamsatron for safety at the Srte under study 

PART 5: Study of undesirable events 

Based on haznrnt troflc rnforn~atror~ on the srte (characterrstrcs of the goods handled, number of empty and 

pollutron, toxic drscharge, j .  fronr a dererrmnrstrc (and I I I ~ X I ~ I I S I I @  standpornt, to assess therr potentral 
loaded wagons, rypes of hazard. erc). the undesrrable events to be sttrdred  are  rdentrfied @re,  explosron, 

consequences for  the  enwronnrent.  especrally in t e r m  of thew ronge oJefecr 

PART 6: Evaluation of the  risks and prevention  measures 

event The risk assessment IS bosed on ana/,vsrs of the hazmat corrrage events and “srg~~rficant“ events havrng 
ThrS portfirst  focuses on rdentfirnghung and descrrbrng  the causes thor nrrght brrng about an tmdesrrable 

occurred at the srte In recent e a r s  The  rrsks are drstrrbuted over the srdrngs  and analysed accordrng to 
varrous levels of carrsolr+ iivennes  for rnrprowng the preventron oJ darnage to lvagons are defined, as 
requrred 

PART I: Intervention in the event of a hazmat event 

As Its title rndrcores, thrs part concerns the studvrng of condrrrons of mrersentron In the event of a haznrat 

scheme ond, where approprrnte, to define enrergenc?, response swrenis 
event 11 takes Into accounr  the  conclusrons of the prevrous parts and arms essentrollv to rnrprove the alert 
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Measuring the Cost of Safety 

The cost of safety  can  be measured  in  many  different  ways. Of course  you 

can  measure cost for investing  in  safety devices, new  better  equipment, 

new  safer vehicles and  infrastructure,  better  education of your staff etc. 

The  question is how far would you go and  which costs are  relevant 

enough? 

Another  way of approaching cost for safety is to  measure  what  are the 

effects on  the society. If people get killed or seriously hurt this has a 

negative effect on the society. Instead of making money, supporting  your 

family and paying tax  the  same person  need  fincial help  to  get  cured  and 

people depending on him  must  get  support  from  elsewhere. 

The  business economics concept and the socio-economic concept are the 

two mainstream approaches to  measure  the  cost of safety. 

There  are different  methods of calculating  costs  either you use  the 

business economic  model or the socio-economic model. I will not  get  into 

detail but of course all  relevant  costs  have  to  be  taken  into  consideration. 

Very often we  do not know the  safety cost  explicitly. Also, in some  cases 

we do not  have enough data  to calculate the  safety  benefit of an 

investment.  There  might  be too few accidents  to  get you a statistical  value 

which  you  can  use in your  method of calculation. So, you might face a 

problem  where you do not know the  safety  cost  nor  the  benefit. 

This  is  due to  the fact that safety is a  well integrated  aspect  in  many of 

the  subsystems  within  the  railway as a whole. In  some  cases the safety 

cost of the  investment  can  be  identified  and  considered  to  be 100% safety 
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cost.  But,  in most cases an  investment  should  not  be  considered as a 

safety  investment solely. 

When  measuring or calculating the cost of safety it is very  often a matter 

of choice between two or more  different  solutions or situations. 

This might  make  things a little  bit  easier for  you to  calculate  the  costs. 

You do not  need to  get  the  nominal or absolute  value cost. Instead you  can 

settle on comparitions  between the options. Of course  you have  to  find  out 

what influences will the different  options will have on safety  and  the cost. 

I do  not  want  to  disappoint you but  in  most  cases it is not of any  value 

only to  calculate the cost of safety. In fact  safety  may  be a side effect only 

i.e. the most important  benefit  may  be  less  waiting  time for motorists on a 

level crossing which is  to  be replaced with a grade  separated  rail-road 

crossing. 

I n  Sweden when we calculate the socio-economic cost for a railway project 

we compare the  safety levels  between the  current  situation  and  the 

situation  after  the completion of the  railway project. Normally  there is 

more  than one option. The  safety conditions vary  from option to  option 

and very often we will have  to consider many  more  aspects than safety i.e. 

safety  and  environmental  considerations  sometimes  stand  against  each 

other.  In  such cases it  is  important  that you comply with the  minimum 

requirements for all the  important  aspects. Once the  minimum 

requirements  have been complied with it will be  the overall  best  solution 

that will be  be choosen. Usually,  safety will not  be  the critical  aspect. 

What you should do is to  calculate  the cost of investing  in a new 

subsystem (i.e. an  ATP system). You should  then  balance  the cost with all 

the benefit it  has on the railway  system as a whole. Safety is of course  one 
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aspect  but also effects on regularity,  travel  time (speed), flow  of goods 

(volumes  transported) etc. must  be accounted for in  your  calculation 

method. 

Hence, how to  calculate the safety cost turns  out  to be a problem of how to 

estimate  the total benefit  (including  safety) in  that  perticular project or 

subsystem. 

The  main  criteria  when yo want  to  increase or maximize  safety is to 

pinpoint  those projects which will give you the  maximum  overall  benfit  in 

relation  to  the  total cost. 

The  ”Butterfly Model” 

In  Sweden we do not  have (like in  some  other  countries)  safety  lavels fixed 

by the  authorities  and accepted by the society. 

We asked a consultance  company  which are experts in maritime  safety for 

help to  find a simple  method in  determining  the level of expendure  to 

meet  current  safety levels. The problem we  had  then  was  related  to  safety 

investment  and  other  safety  actions  regarding  tunnel  safety.  The  problem 

was  that we had very little  data on tunnel  accidents  and  the effects 

different safety  measures  have  had (or would have)  on  the outcome of a 

future  tunnel accident. 

The  consultants  presented to  us a model based on the current  situation in 

the  railway  system as a whole. What other  accidents did we  have? How 

ofien did they occur? The  accidents  and  their outcome were  plotted in a 

diagram.  Then the question  was  which  outcome of rail accidents  did  we 

live with  today and  at  what frequency? Also we  had  to  make a statement 
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regarding  safety  in  tunnels compared to  the  current  safety  level  in  the 

railway  system  as a whole.  We decided that  traveling  in  tunnels  should  be 

as  safe  as  rail  travel  in  general.  This axiom aimed at maintaing  the 

current risk level in  the  railway  system while minimizing  the costs. 

Different  accident  situations  were  identified. We then formed a "butterfly" 

model  consiting of a fault  tree  analysis combined with an event  tree 

analysis. By this we  could act  preventive  as well as minimizing  the 

outcome of an  accident. This gave us a number of variables  which could be 

modeled  from  situation to  situation. By modeling the most commonly high 

risk situations  and  the cost for actions  needed  to  reduce the risk level to  

that  stated in the axiom we eventually  ended up  with a standard  set of 

risk  reducing actions  beeing the  most cost effective. For  the  more complex 

tunnel projects we also  identified a number of complementary  safety 

actions if the remaining risk level after  using  the  standard set of safety 

measures still would  be too high. 

In  each  new  tunnel project the  actual risk level  will have t o  be  calculated 

and  measured  against  the  acceptable risk level stated  in  the axiom. 

The Example of a New  CTC System and the ATP  System 

Mr. Backman a t  The Royal Institute of Technology in  Stockholm,  Sweden 

has recently  made a study on the effects on investing  in a new CTC 

system  based on radio  communication. His study  showed that the new 

CTC system increased safety  but  unfortunately it was  not  statistically 

proven by how much. In fact the new  system  was  mainly  justified  by  other 

effects like  less cost  for train  dispatching  and a more  efficient  traffic 

control.  Apparently  this new CTC system could not  be  justified solely by 

its  safety  increasing benefits. 
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After a series of severe  rail accidents in  the  late  seventies we in Sweden 

developed  a new automatic  train control system which supervised the 

driver  preventing  trains from passing  signals at danger,  supervising  and 

if necessary controling the  actual speed limit.  The  system  was a success. 

Within a few years  time accident rates fell and we had no passengers 

killed or seriously hurt for several  years.  The  system now covers most of 

the  train milage and 75% of the network.  Since then we have  had a lot of 

discussions going on if we should  not  also  fit the  maintenance vehicles 

with  this ATP  system. It proved that  the cost were  much  higher  due  to a 

great  number of different  vehicles  which  all had  to  have  individual fixed 

installations  adjusted  separately for almost  every  single vehicle.  A 

costlbenefit  analysis  also showed that most of the  accidents  these  vehicles 

were involved in  had  not  been  prevented by the ATP-system.  Therefore 

only  some of the  maintenance vehicles  used for  hauling  maintenance 

trains were equiped with ATP. From what  we  can  see  the costs are now 

dropping  due  to  smaller ATP antennas  cheaper  and  easer  to install. This 

and  other cost reducing  aspects  may  make it worth  to  reconsider  the 

previous  made decision. 

Socio-Economic CostBenefit Model 

In Sweden we make  use of socio-economic models for calculating 

investment levels in  the  rail network. The  investment level is determined 

by the benefit the  investment will give to  the society. 

This  means  that  many  investments  are  carried  out by the  Swedish 

National Rail Adminstration  and do not  burden the train  operating 

companies.  The track  fees  are  set by the principle of marginal  costs  and 

thus only reflect the operational  excess  cost  generated by the train 
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operating companies.  The track fees do  not include interest charges for 

the investments beeing made in the  infrastructure. 

The calculation  models and methods to be used is presented in a 

calculation manual covering all railway  aspects like travelling time, 

accident  cost, value of a human life, business economics and  standard 

values for the use of different train  sets etc. 

When  we calulate the socio-economic benefit  for an investment we make 

use of the same  value  for a  human life irrespective if it  is  an investment in 

road or rail safety. This means that we are equally  willing to invest money 

to  save a human life in  a road or rail accident. You could argue  that this is 

good or that this does not  reflect the real world. In fact the situations are 

not  considered  equally  by a motorist or by the passenger onboard a  train. 

The  motorist thinks he has more of control  over the situation beeing able 

to  adjust his speed,  maneuvering out of a dangerous situation whilst the 

passenger on the train feels that  his life is  in  the  hands of the railway 

company and that he is not  beeing  able to  monitor nor take control of a 

dangerous situation. 

Can  Current Levels of Safety be Accredited to Expendure  Made? 

Is it worth the money already spent? Well, this is a question hard to 

answer.  The fact is that we do not have the total picture clear. As I said 

earlier safety is  a well integrated aspect in the railway system as a whole. 

Therefore it can  be hard to  find out what  is really a safety cost and  what 

is not. I will  give  you a few examples. The cost for constructing a bridge 

includes  not  only the cost for the  structure itself but also the  extra cost for 

the safety factor  used.  This safety factor is often  choosed with a very  high 

ambition. Think of it, would  you accept that a bridge would  collapse at  the 



same  rate  as we accept other  train accidents? Or, would you accept that 

the  structure of a station  building  sometimes  gave  up and  it collapsed? 

Probably  not,  not even if it showed that it cost a lot  to  construct  bridges 

and  buildings  the way we do i t  today. 

Nevertheless, we are most interested  in developing further  the models  for 

calculating safety costs and I think that even if it for  political reasons 

would be  hard to accept a higher  risk  in  an  area  which proved t o  be so to 

say over-safe compared with  other risks and  the money spent, it is  very 

important  that we get more knowledge so to  get a more  clear  picture of 

safety  investments. 

Expendure Needed to Meet Future Requirements 

The  Swedish  Parliament  have decided on a  vision  zero  applicable to  rail 

accidents.  This new approach  applies as a principle  to all transport modes. 

This is part of the Government transport policy for the  next 10 years.  The 

previous  transport policy meant that we got a separation  between 

infrastructure  managing  and  train  operation. We have also  created a 

partly  deregulated  rail  market with competition between rail freight 

companies  running on the  same  tracks. Now, we  see  more  and  more of 

private competition in  passenger  rail  transportation as well. 

This  indicates that political policies and a firm political determination is 

vital for the rail  transport  market. Political  objectives must  be  based on 

what is accepted by the  industry  and  what  can  be  obtained  with 

reasonable efforts. It is necessary that  the  fundamental conditions are  set 

by the politicians. Only from this platform the  market  actors  can  make 

success and by customer orientation  form a durable rail transport  market. 
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We have  not  yet developed a model for calculating future levels of safety 

investments  due  to  the new vision zero. I would like  to  point  out the 

difference between  a vision and  an objective. The objective beeing  more 

definite  whilst a vision is more of a state of mind. 

For the  future as well as for today the level of expendure  must  balance  the 

benefit of the expendure. I see no point in  finding a current  level of 

expendure  lasting also for future  requirements. I will  discuss this matter 

later  in my presentation. However, in some  cases  regarding  very 

expensive  projects it might  make  sense t o  invest in  subsystems  capable of 

tackling  future  demands  like  increased  axle load or  higher  speed.  This  is 

limited  to  parts of the railway  structure  like  bridges or subsystems  where 

the  marginal cost for afterwards  increasing  the  capability would be 

excessively high compared to  the  marginal cost  for a limited excess 

capabilty  built-in in  the subsystem. 

For a long period we have in Sweden developed a programme for  reducing 

rail-road  accidents. The  programme has ever  since it started  more  than 10 

years ago been  based on statistical  facts  and  the  outcome of rail-road 

accidents as well as on  cost for  different  measures.  The  programme has 

been  revised several  times  and  the  current objectives  (for the period  1997 

- 2007) are 

- Crossings on lines  with a  traffic flow product  over 800 should  be  fitted 

with  barriers before end of 2007. The  traffic flow product is  beeing 

calculated as  the average  number of cars  per  day  multiplied  with  the 

average  number of trains  per  day  multiplied  with the maximum 

permitted  train speed in k.p.h. 

- By the  year 2007 all  the  remaining open  crossings  on  double track 

lines  should  have been closed or  equipped  with  barriers. 
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- The number of open crossings shall be cut by 50 % compared with  the 

number of open  crossings existing in 1997  (1.900 crossings). 

- There has to  be  made a  separate cost benefit analysis for every 

crossing  on lines with train speeds  exceeding 190 k.p.h. 

There are  three levels of priorities in which order to  take action when 

carrying out this programme. 

In our plan for the period  1997-2007 we have made reservations for 900 

billion SEK regarding level  crossing safety. 

We have been quite successful so far in  our  risk reducing activities 

concerning  level  crossings.  Since we started back in 1988 the number of 

accidents have been  reduced by 66%. Ten years ago we had more than 100 

accidents per annum. Last year we had  less than 30. Also, the number of 

people  killed in rail-road accidents have decreased from 30 per annum to 

less than 10. 

When do You Stop at Assessing Your Risks? 

If  you have a safety level that must be  achieved than  it  is simple, provided 

that the cost is reasonable. 

In other cases I would say  that you never can stop assessing  risks. Of 

course there is a limit t o  assessing risks  in each and every  project or at a 

particular  situation,  but almost every situation  is unique and  therefore 

you have to come to an agreement with the shareholders of that perticular 

project. The conditions  connected to different projects also differs  from 

time to time. 
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Why is it like  this? Well, the  demand for safety  seems to  increase  over 

time. We want to  pay more to  have a safe  journey or live in a safe 

environment i.e. cars of today  have much  more  built-in safety devices than 

earlier  and  car  manufacturers now think  in  terms of safety technology. In 

fact  safety in  now being built-in  in the  structure of a car  already  from  the 

beginning. 

This  means that once a long-time set  up goal has  been  achieved you have 

to  think of the next step  to  and  make new calculations.  Quite  often the  top 

subject  changes due to what accidents occurs in  the society. I wish it was 

not this way  but  as you all know any  major  accident will have  influence on 

the  future actions.  The  feelings of the public will quite oRen challenge 

hard  facts  and figures. We can  see  that  there  are  also influences  between 

different  transportation modes i.e. regarding  tunnel  safety  (influences 

between  road  and  rail)  as well as international  influences from accidents 

abroad.  The world of today is  getting  more  and  more  international  and 

subject to  quick changes. 

However there  are some guidelines I can give you. The objective in  each 

and  every  situation should  be 

Keep it simple 

Use common sense 

Always broaden  your view when  calulating  the  safety cost - measure 

all  the effects (not only those  who will  influence  safety) 

After  all  (like  in  all decision making) you have  to  consider  more than 

just  the calculations  based on facts. 
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LIKE THE NATION it serves, the  Burlington Northem Santa Fe  Railway  Company is a 

melting  pot  of  people,  places,  practices  and  policies. In its 150 years of  service, BNSF has 

acquired, incorporated and  merged its way from 335 predecessor lines into one of the 

world’s  largest  rail  systems  with 34,000 route miles  in  28 U.S. states and two Canadian 

provinces. 44,000 members strong, BNSF is proud of its heritage and seeks to keep its 

constituents interested in  their  past  while  looking  forward to the future. 

As a corporate officer  for  the  former Santa Fe Railway  Company, I was given the 

opportunity to participate in  the  merger  process  with the Burlington Northern Railroad. 

In that  capacity I was fortunate to see the dos and don’ts of  “merging.”  Assigned to 

Labor  Relations I assisted in negotiating  merger  implementing agreements and the creation 

of  our  system  safety  and  discipline  policies. The overall  combination process was  a  safety 

success.  Today’s  railroad is significantly safer than its predecessors. The improving 

safety  trends of  the  former  were  successfully  bridged to the latter. Since that time I have 

followed  the  safety  concerns  of  other  merger  processes.  Following are my thoughts on 

how to get  there from here. 

“Safety is the  most  important  element. . .” our first  operating  rule  tells us. In modem 

railroading  this  applies not only to train  operations  but to the financial bottom line as well. 

“An unsafe  railroad is an  expensive  railroad.” This maxim becomes truer every  day  in  the 

U.S. Legislation,  regulation,  litigation,  productivity  and  morality all work to eliminate 

unsafe  practices,  policies  and  procedures.  Historically, the railroad industry has  been 

goaded  into  change. The predominate thinking was  that  change was not in the financial 

interest of  the  company.  Today,  with the flick  of the pen, regulators can change the 



playing  field. Labor agreements  alter  the corporate course; lawsuits  motivate. This 
confusing mixture of change,  mergers and divestitures presents an  excellent opportunity to 

improve the safety culture and process of rail  operations,  albeit an opportunity often 

missed in practice. 

Economics  (called by  many  names) is the  primary  driver  in mergers and  divestitures. 

Because  of its impact on shareholders,  employees  and  affiliates,  money matters are given 

primary, often absolute considefation. Other concern, such as safety,  may  suffer. We 

can count on the normal  platitudes  and  required ‘‘plans” but the final  effect is often “chase 

the buck”  (insert  slang  for  your  currency  here). This failure to elevate safety to its rightful 

position  in the merger  schematic will result in an “emperor’s new clothing”  methodology 

wherein  all the right  words are said  but  safety  and  performance suffer, oftentimes 

dramatically. 

The last two decades have seen a  substantial  increase  in  large-scale  railroad mergers and 

acquisitions  in the U.S. The 90’s have  turned to international  affiliations, etc. The news is 

full of accounts of “railroad  merger  meltdowns” in performance  and  safety. . .performance 

and safety. Strange how the two seem to go hand-in-hand. 

AGGREEMENTS,  POLICIES AND THE LAW 

There  exists  in U.S. railroad lore the idea  that  safety is non-negotiable.  Safety  must 

remain  a  policy rather than  an  agreement;  management prerogative not labor’s instrument. 

In practice, it is impossible  to separate safety for other issues. Virtually  all items have  a 

safety  component.  The  result is an industry  with numerous labor agreements that do have 

an  effect  upon  safety.  These  agreements vary wildly from property to property even 

between  locations on the same  railroad. This is often the result of previous mergers, 

acquisitions  and other affiliations. 
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Existing safety policies across the U.S. are  equally  varied  in  design. These policies  tend to 

reflect internal railroad  culture and necessary regulatory compliance.  Individual U.S. 

states, through their  indigenous  public  utilities  establishments also influence  policy.  Many 

railroads have separate policies that apply to specific portions of the operations and not 

others. 

American railroads often  show poor judgment  by  writing or rewriting operating and  safety 

rules after an accident or injury  regardless of cause. This may occur even when the pre- 

existing rule was sufficient. Perhaps this gives the illusion of  “doing  something.” 

Being an ancient industry  (by  American  standards) railroads have  been subject to a great 

amount of  legislation, so much, in fact, that substantial deregulation was needed in the 

past several decades to keep the industry  viable.  Having reaped the sucCesses  of that 

deregulation there exists today a strong movement  desiring the return of the industry to a 

higher degree of  regulation. It is said  jokingly (I think) among  some that this business just 

cannot stand prosperity. This large volume of law  and  regulation shapes railroad safety 

rules and practices. Problems in mergers and acquisitions prompted much of this 

legislation. 

Let us look at  a  few  hypothetical  merger  related  problems: 

By agreement, railroad  number 1 allows  its operating employees to wear any type of shoe 

they  please as long as the shoe meets a few broad  requirements. Anything beyond  a  tennis 

shoe will work. Railroad  number 2 requires  a boot that supports ankles (effectively 

eliminating  “cowboy” boots). Railroad  number 3 allows its employees to pick from a 

narrow list of specific boot types and  brands  only.  Railroad  number 4, like number 3, is 

very  picky  but has agreed to pay for one-half the  cost of the boots, once a year.  Railroad 

number 5,  like 3 and 4, is selective  but  picks up the entire tab for the boots twice a  year. 

AU five railroads  merge.  What shoe is acceptable on the merged railroad? The new 

management  team  wants option previously  held  by railroad number 2. Labor wants option 
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from  railroad  number 5. The result:  everybody  does  what  they  did before unless, by 

transfer, they work in territory of another of the former  railroads in which case the 

employee  feels  he  can  now be  governed  by  the  perceived  less  rigid standard but  in  fact is 

required by local management to continue  to  conform to his original  railroad’s  more 

restrictive policy  creating  a  “two-tiered’’  system  wherein  employees  have  different shoe 

requirements in the same location.  That  employee gets tired  of the run around  and goes 

back to his original  railroad  (now  a  division  of  the  merged  railroad). Local management at 

home tells him he again qualifies for  “home” treatment. The employee, because of his 

transfer, desires to adhere to the less  restrictive  rules of the division he just left,  after all, 

was not  that the approach of  management  at the last location? He appeals to Labor 

Relations.  Labor  representatives,  clinging to past  afiiliations,  refuse to negotiate a  new 

“shoe requirement”  and years later the  question of what  kind  of shoe the employee  must 

wear, who  pays  what,  when,  ends  up  in  front  of  a  labor  mediator  who is as confused as 

you  are. 

Railroads 1 and 2 both require the  wearing of eye protection by policy.  Railroad  number 2 

has an  agreement  permitting  the use of glasses  without side shields.  Railroad  number 1 

requires the  side  shields.  After  merger  what  happens? AU employees  carry  snap  on, snap 

off side shields  and  apply or remove  depending on where  they are working, etc. Have  we 

served to enhance  safety? 

Regulations in  one state provide  for  criminal  penalties for accidents  where  crewmembers 

allow  a  train to traverse a  specific  location  while not conforming to the railroad’s own 

train makeup  rules.  Railroad  number 1 operates through this state. After merging with 

railroad number 2 that does not operate in that state what  training requirements must  be 

met in order to allow  employees  from  railroad 2 to work on railroad l? Is pay for training 

provided  for  under  which  railroad’s  agreements if rates are different (they always are)? 

Under a  mediation  board  ruling  locomotives on railroad  number 1 require a desk for the 

conductor. Under  a  similar  board  ruling, locomotives on railroad  number 2 may substitute 
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a  metal  clipboard for a  desk.  Railroad  number 1 does  not  have to equip  their locomotives 

with air conditioning.  Railroad  number 2, by agreement,  does.  Number 1 chose to order 

its fleet without extended  range dynamic  brake.  Number 2 have  extended  range.  Which 

locomotive  must  be  used  on  any  given  train  in the month  of  May? 

It is easy to see how business  combinations  can  become  feudal states with  many  little 

fiefdoms, each replete with  their  ways  of  doing  things.  In  some U.S. mergers, this 
patchwork layout has been  allowed to remain. The idea is a "separate but equal" 

philosophy,  which  appears on the  surface to be  workable  but ignores the very root of 

many  safety concern: morale. 

MORALE 

As an operating  Superintendent, I learned  many  valuable  lessons. Safety is not an end 

unto  itself. So often in our industry  we  compartmentalize issues as though they had 

nothing to do with  anything else. When  meeting  with one of  my local chairman for the 

first time I  was  confronted  with  a  gentleman  wearing  a custom made  hat. The hat was a 

typical  American  baseball  cap  with four bilk each pointing  in  a  different direction (envision 

a  cap  with  a  bill  pointing  to  each  major  point  of the compass). One bill  had  imprinted the 

word  "PERFORMANCE."  Another  had  the  word "DISCIPLINE." "UNION adorned 

the  third  and "SAFETY" the last. As we spoke he  would stop me  and turn the cap with  a 

particular  bill  pointing  forward. "OK, now  we can talk about a  discipline  case;  wait, let 

me  put performance up front," then  we  talked about problems  with on-time departure of 

trains.  Near the end he whipped the "SAFETY" side to the front. With each  bill forward 

he  would  change his demeanor. (You can  imagine  what the "DISCIPLINE" biWface 

looked like.) What was  interesting  was his "who cares" look when he had the 

"SAFETY" bill forward. He believed  that  railroad  management thought of safety as 

Americans  think  of  automobile  hood  ornaments; pretty but not of  much use and  certainly 

not  integrated  into the other  aspects  of  business. My  challenge was immediately  apparent. 

I had  to  make a  universal  paradigm  change  elevating the importance of  safety on my 
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Division. Safety must  pervade every aspect  of  the operation. While that is another story 

for another time, the  ultimate result was  a  railroad  division  of over 1500 employees that 

went  over one year  without  a  single  Federal  Railroad  Administration reportable injury. 

Safety  must become a  mindset. That mindset  must  pervade the entire operation. It must 

permeate all decisions.  When  dealing  with  mergers  and divestitures the same system must 

rule. To do any less is to sacrifice  morale. 

It is oftentimes difficult  (especially for finance, accounting and labor relations) to 

understand the correlation between safety and morale, after all, we  pay  them 

appropriately.  Why  should  they  be  unhappy? Granted, money is an important part of the 

equation but there must also exist  a  personal interest. That interest is called  “safety.” 

You, the  employer,  really  do care about my well  being, not  just my  financial  health. If 

employees are satisfied  in  this matter before  a  business consolidation, why  would they not 

remain  satisfied after the combination as long as no “benefits” are taken away? 

I believe that answer is somewhat  along  the lines of the old proverb “the grass is always 

greener on the other side of the  fence.”  What  previously  sufficed  may now appear 

inadequate  based on “benefits”  observed on a  new affiliates territory. This may occur 

despite  the fact that  the other afliIiates think exactly the same thing about your 

organization on a  different  point. This leads to the Labor Relations officer’s worst 

nightmare:  “cherry  picking”  the best aspect  of  different agreements and attempting to 

negotiate a new  and better one  containing those enhanced  provisions. Fear of this process 

i s  so strong that supervisors may attempt to  artificially separate merged entities by keeping 

seniority and operating  practices separate. Now  we’ve reached the “cut off your nose to 

spite  your  face”  phase.  When  employees  see  the length to which  a  business  will go to 

prevent  elements  that  would, in the employee’s  minds, enhance safety, they become 

convjnced that their  safety is subordinate to cost; not the ideal environment to promote 

safety. 
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If we  have  successfully  compartmentalized  safety into something  completely separate from 

operations, we are now content to  move  forward  with our merger  implementation  plan. 

The  problem now facing us is why  we cannot  seem to get the operation back to pre- 

merger  levels in safety and  performance.  The  next steps will  invariably  be to blame  any 

one  of  a host of  possible scapegoats for our  problems.  Computers, locomotives, fleet size, 

competitors, weather. . .all can be  blamed. why is everyone surprised that personal 

injuries  and train accidents also increase in sync  with  performance degradation? 

Here is a personal maxim that I  believe  most  would agree with Safety is directly 

proportional to morale.  If  you  have  high  morale, you will  have good safety practices. The 

rub comes as we play with the word  “morale.” 

To digress, my greatest lifetime  disappointment is my  inability to write a book on ‘‘quality” 

(and earn a  fortune). As a  young corporate officer, I was trained as a quality facilitator. 

Later, as my employer changed quality  guru’s, I was retrained to the new mantras, so on 

and so forth.  I  have read all the great  quality books and  am  intensely jealous of the 

hundreds of  millions  of dollars  earned by  the quality experts that authored these books. In 

my attempts to  publish  I  run into writer’s  block  after the first sentence. I cannot seem to 

get past the quote of a very dear friend  who  said,  “do  unto others as you would  have  them 

do unto you.” There just  does not  seem  to be anything left to say after that. 

Morale,  to my  mind, is simply  the  fulfillment of the golden rule. Mergers and divestitures 

present  change.  Change  can  be  positive;  morale can be  maintained, even improved. 

THE PERFECT MERGER 

The  combining groups and the legal,  financial  and moral environment in which they occur 

determine  the  technical aspects of mergers. There are many that do  an excellent job of 

making  the  necessary adjustments to  make  a good merger from this standpoint. I am 

continually  amazed  at how resourceful many  railroad  officers can be in this arena. The 
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problem from the safety perspective  occurs  when  safety is relegated to an inferior, 

separate  role.  My  experience  with the Burlington Northern and Sante Fe merger was very 

positive. Because of significant  safety  problems  immediately  before  and after the 

combination, the merger team  was  acutely aware of the need to inculcate safety as the 

paramount directive. Mistakes  were  made,  but  overall, the process was smooth and safety 

improvement continued throughout.  From that experience I would like to offer  a  few 

general thoughts: 

1. Meticulously lay  out the  safety  practices and issues of  all  individual components of the 

merger. Categories might  include  personal protective equipment, operating and safety 

practices, training, labor  practices and agreements,  incentive  and  disincentive 

(discipline) processes, safety  devices, tools and compensation associated with any of 

the  above. The grass roots elements of labor and  management must be involved. 

Nothing is more damaging  than  royal edicts from the 33” floor about safety practices 

that people in the real world know are  foolish. Sounds absurd but many on the labor 

side  of the formula believe  this process to be the rule, not the exception. 

2. Evaluate the effectiveness  of each element  identified in step one. A good unbiased 

soul-searching look at  past  practices  with input from all sources may  eliminate or 

change items that are then  in  place  due to neglect, redundancy, tradition, past practice 

and  old Spanish custom.  Ideally,  accomplishing  this process before the business 

combination  will  help reduce the  “one-upmanship” process that occurs between 

groups after merger. Caution,  in the U.S., altering processes and  making changes 

before the fact for a  merger or proposed merger may be illegal.  Having  said that, steps 

one  and two are, in my opinion, good business practice irrespective of  plans to merge. 

3. Catalog legal requirements. Some nations have provisions allowing extraordinaq 

change  during  mergers.  Many  companies save this legal “ace-in-the-hole” to use with 

big-ticket items such as seniority consolidations and compensation, missing the 

opportunity to attach smaller riders such as personal protective equipment to these 

changes. Determine what regulatory barriers exist. List labor agreements and 

practices that must change to maximize merger potential. 
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4. At the legally  appropriate  time,  determine  safety  practices, processes and goals for the 

merged  company. These goals should  be  the  culmination  of steps one, two and three 

providing for as little  dramatic  change as possible  post-merger. It is hoped that 

dramatic  change  occurred  pre-merger and has  already  been  accepted  and incorporated 

into the culture of the  pre-merged  entities.  Again, legal considerations may prevent 

full realization of this step until  post-merger. An added caution for  corporate 

takeovers and  purchases:  I have seen  several serious safety  and operational 

meltdowns occur  when  the  predominate  entity  simply  imposes its “superior” system on 

its acquisition without  the  benefit of steps one, two and three. 

5. Create a  detailed  plan  in  which  the  previous steps are methodically  placed with 

appropriate actions  necessary to obtain  goals. 

6 .  Communicate  the  plan to every member  of every group that will affect change to 

insure that the  entire  plan is implemented. 

7. Establish an oversight  safety team tasked with insuring the implementation  of safety 

items and  practices  within  all  merger  processes. This team should consist of members 

from the every  level  of  the corporation. 

DIVESTITURES 

Most nations have  laws that govern business mergers and  divestitures. The thrust of those 

laws is designed  to  benefit  that  nation.  Safety is in everyone’s interest. Divestitures 

usually represent a  financial  decision of a  different sort. The gaining party is often of a 

lesser  financial  position  than  the  previous  owner or, is some cases; the previous owner is 

in  financial  peril. This may cause certain safety practices, such as the safety boot purchase 

plan  mentioned  earlier, to be  abandoned.  This tendency makes divestitures unpopular with 

labor and  working  groups. In the U.S.,  law  prescribes how and under what condition 

divestitures may  be  made. These divestitures often result in the creation of what is termed 

a  “short  line.” 
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I am not prepared to offer a  study on safety  of  American short lines. I believe  you will 

find  that despite reduced wages  and  benefits,  most  American short lines are very well 

operated  and  display good safety  records. My explanation for that success would center 

around the individualized  approach to employees, the family atmosphere of  many  of these 

businesses  and the overall satisfaction  of  employees  being treated fairly  by  employers 

(morale?). 

Being forthright and honest about  planned  divestitures  allows  effected employees to 

prepare for change. Holding your cards close to your  chest will offend everyone including 

those who remain with the divesting  company. 

Mergers  and divestitures can  be  accomplished without sacrificing  safety. In fact, several 

recent mergers have shown that the new corporation can actually arise safer than any of its 

components. Safety failures in mergers are the result of  planning around safety and a 

cavalier corporate attitude concerning  morale.  The  primary safeguard against this type of 

failure is the  initial embrace of  safety as the  cardinal tenet of operations for the new 

railroad  and complete safety consciousness in implementation  of merger change. 
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Synopsis: 

Safety  Standards  for  training of Train Drivers in Metrorail. 

Divisionalisation  of  Metrorail as a business unit with Transnet 
necessitated  the  establishment of unique  safety norms and standards 
for the training  of  Train  Drivers in Metrorail. This paper deals with 
procedures  and safety standards  used in the training of Train Drivers 
for Metrorail. 



SAFETY  STANDARDS IN REGARD OF  TRAINING OF TRAIN 
DRIVERS  FOR METRORAIL. 

Background: 

Until 1990 the commuting passenger  services  formed  an  integral  part  of the Spoomet rail transport 
division of Transnet. The  South  African  Rail  Commuter  Corporation  (SARCC) was then 
established  with the responsibility  to  ensure that commuter transport which has a totally different 
business focus, is managed  on  business  principles. The thrust behind this was mainly for business 
reasons  with the underlying  tone of political  change  in the country. South African Railway 
Commuter  Corporation  (SARCC)  obtains the necessary funds from the Government  to subsidise 
the commuter rail transport. 

Since 1994 the drive to  establish an independent  commuter rail business was launched. The 
ultimate  aim is  to privatise this mode  of  the  business. After a tedious and lengthy negotiation 
process an agreement was  reached with the stakeholders e.g. Politicians and Labour to establish an 
independent business unit  within  Transnet. On 1 Janwy 1996 Metrorail was established as an 
independent business unit  and  Rail  Operator  within  Transnet. Transnet is the legal entity for 
Metrorail  and the SARCC  the  other  legal entity and  also the owner of the assets. This brought 
about that a Metrorail Head  Office was formed  mainly  staffed  by  SARCC staff to ensure that the 
necessary policies and  guidelines  were in place needed for the safe operating of a commuter 
business  with  a business focus. 

Metrorail Mission statement : 

“We render a & effective,  efficient  and affordable rail commuter service and operate the 
public metropolitan rail system in partnership with aN stakeholders, with a total journey  focus, 
based  on commuter nee&. 

The importance of safety  to  ensure the continuous existence of the Company is a core of the 
Operations  and receives a  high  priority for decision making. 

However,  Metrorail  does  not  operate solely over the SARCC owned lines but shares a great part 
thereof  with Spoomet and  visa  versa.  Metrorail is the Operator  of the commuter service in four 
major  regions viz. Johannesburg,  Cape  Town, Pretoria and Durban. In  the other two regions Port 
Elizabeth  and East London  where  there is a commuter service, it is a  buy-in service. 



Safety Standards and Principles 

Taking cognisance of  the  abovementioned  Metrorail  entered  into an agreement with Spoomet 
regarding the  operational and safety  requirements. In order  to  ensure that the two parties could 
harmoniously co-exist  and  interface,  a  set  of  principles  for safe movement on rail (as  below) was 
drawn up: 

PRINCIPLES FOR SAFE MOVEMENT  ON RAIL (SMOR) 

PRINCIPLES APPLICABLE TO TRAIN  AND  SHUNTING  MOVEMENTS 

Before moving 
the track  must be defined 
the defined  track must be  clear 
issue / obtain authority 

Whilst moving 
adhere to  speed instructions 
adhere to  trackside and other  indicators 

stop 
at limit of movement 
when  and  where  scheduled 

Whilst stationary 
stand  clear  (not  foul) 
be  secured  (against  movement) 
be protected 

AUTHORITY 
shall be  issued  and  accepted  only  by  licensed  persons 
shall have  one meaning only 
shall  not  allow conflicting (following  or  opposmg)  movements 
holds good  until  executed or surrendered / withdrawn 
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COMMON TO MOVEMENT 
rolling stock must  be  serviceworthy 
infrastructure must  be  trainworthy 
authority to be issued,  accepted  and  handshaken 
h o w  location, extent  and  limitation 
consider feasibility of  execution 
have continual communication 

COMMON TO PERSONAL  BEHAVIOUR 
be alert, vigilant and  assess  surroundings 
responsibility cannot  be  shared 
be fit for duty 

COMMON TO ABNORMAL  CONDITIONS 
have a hierarchy of  fall-back  procedures 

These principles forms the  core  of  the  safety standards and procedures and are not time or 
technology bound. 

Train  Drivers: 

The business need for Train  Drivers created a new challenge as the appointment of commuter 
Train Drivers was  historically  done  from the most  experienced Train Drivers. This luxury was no 
longer available and Metrorail was  at the same time pressurised  to eliminate job reservation. This 
job was  a typical example  of job reservation during the  ”apartheid”  days. An agreement was 
reached  with Labour by Spoornet  that  the  minimum level of entry to this grade is four years 
“footplate” experience. This  meant  only  posts closely related to that of Train Driver were eligible 
for  appointment in this position.  Inherently the requirement  of this kind of experience relates to 
safety  standards. Reducing any  of these requires a  sound understanding of the inherent elements 
entrenched  in this long practised  method of succession  to the footplate. 

Introduction: 

Due  to  the  fact that Train  Drivers  are the final arbitrators of safety regarding the safe running of 
trains,  the minlmum of four (4) years of footplate experience was required as entry to this grade. 
Footplate experience was  considered as ‘on-the-job-experience’ which could  only be obtained by 
Drivers  Assistants’  experience. 



This requirement could  no longer be met  due  to  the  transformation  of Transnet whereby it became 
imperative to admit black Train Drivers  to this grade. Negotiations with Labour resulted in the 
requirement of four years footplate experience  to be reduced  to two (2) years. This resulted in  a 
gap being created as  far as the ‘on-the-job-experience’  was  concerned As stated above, safety is 
not negotiable especially in the Train  Driver’s  grade. 

The admittance of personnel with a  different job and  experiential  background created a gap with an 
element of safety being  inherent  thereof. 

The methods of training in  Metrorail  are  somewhat  different  from Spoornet in so far  as practical 
training is concerned due to the unavailability  of  a driving simulator for Metrorail. Practical 
training is done on  a  selected  open  line  where  specific  practical operational scenarios are simulated 
for training purposes. 

Safety standards for training of Train  Drivers  are  in  harmony  with Spoornet and visa versa due to 
the fact that both parties follow the  same  process  of accreditation of training material. The 
standards set for accreditation is uniform  for  Operators  on  the rail lines of Spoornet or the Rail 
Commuter Corporation. 

Training of Metro Train Drivers is done on  a  decentralised  manner by the four Metrorail regions. 
Functional training is the ultimate  responsibility of the particular manager (Train Operations) of 
the region. 

The Head Office  of  Metrorail  will  however  perform the role of external examiner and finally 
certify the successful  Train Drivers “in training” as Train Drivers. The Head offlce also monitors 
the training process ensuring high  standards  and alignment with other operators. All course 
material is centrally distributed from  Head  Office,  who are responsible for the maintenance of the 
training material  and the issuing new  or  amended instructions and rules to the regions. 

Training Programme: 

Modular training is used for the training of Metro Train Drivers. Furthermore there is a 
differentiated training  programme  to  provide for the filling of gap of different levels of 
on-the-job-experience.  Firstly  Train Assstants with footplate experience are catered for and  a 
more extensive course  whlch  includes  an  Induction  and bridging course was compiled for Metro 
Guards with no  “footplate”  experience  but  with some knowledge and exposure of the operational 
environment. The more intensive course  was  compiled  to provide for a person with no experience 
on  the footplate or no operational  experience. 



The Modular Trainlng Programme  consists of the  following  modules for train Assistants. 

Train  Working  Rules (Six Modules) 

The duration of these six  modules  are  approximately  forty (40) working days. On completion of 
this classroom training an  examination  will be written. 

Motor  Coach 5M2A (Five Modules) 

This theoretical part of the  training  covers the knowledge of the motive power used  by 
Metrorail applicable to Train  Drivers.  The duration of  the training is thirty (30) working 
days. An examination is  written  on this part of the  work. 

Vacuum Brake System (Two (2) Modules) 

This part covers the theoretical  part  of  the brake systems  for Metro Trains. The duration of 
this training is ten (10) working  days  after which an examination is taken. 

On all of  the  abovementioned  training modules the pass rate is an 80% average. However, 
a student will be afforded one more opportunity to  rewrite a paper should he fail. 

Training of Metro  Guards as Train  drivers 

Induction Course: 
Students are exposed to an induction  course  of  twenty (20) working days. This covers general 
issues  regarding the work  environment of Train Drivers.  Only test on First Aid  and Fire Fighting 
are  undertaken. 

Orientation  Course (Two Modules) 

The duration  of the course is twenty (20) working  days  and covers specific aspects of Train 
Drivers  duties. An examination is written on the course. 

Footplate (Twelve Weeks) 

After  successful  completion of the  aforementioned  course practical training is commenced on the 
footplate  under  the  supervision of the Section Manager.  On completion of this course, theoretical 
training  of the Train Working  Rules is commenced. On successful completion of the aforesaid 
course  the student will proceed  to  another six (6 )  weeks of “footplate” experience. Further training 
1s similar  to  that of a Train  Assistant as explained earlier  in this document. 

The same training programme is applicable to other applicants with a different work background 
than  Train Assistants or Metro  Guards. This has however  not been put to practise in Metrorail. 

(6 )  
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Historically the only  feeder to the  grade of Metro  Tram  Driver  was  from the Train DriverdTrain 
Assistants in Spoornet. This created  a  working  environment  and  safety standards that are  in 
harmony within the  industry in South Akita. When the  decision  was taken by Metrorail to create 
a  career path for other  grades in the  company,  this  stable  environment was disturbed. As can  be 
seen from the abovementioned  training  programme of Metro  Guards and other applicants, 
cognisance was  taken of these facts  and  the  necessary  precautions  were taken to fill the gap  and 
create stability and  hlgh  safety  standards in this critical  grade. 

Practical Training 

This is the area of  training  which  posed  the  greatest  challenge for the management of Metrorail to 
accomplish “footplate”  experience  without the luxury of a  simulator. Practical operational 
experience is provided on a  selected  line.  Train  Handling is included  in this course and there  are 
no specific time constraints on this training. 

A second phase of  practical training in  operational  circumstances is introduced after 
completion of supervised selected line training. This creates an opportunity to augment the 
competencies acquired  by  the  student  on  the  selected line. This phase has a time limit of 
eight (8)  weeks whereafter the student  will  be  evaluated  and  if successful, certified as  a 
Metro Train Driver. 

Metro Train Drivers 

Since embarking on  the  abovementioned training programme the following number ofMetro Train 
Drivers (Black) have  been  trained: 



Road Knowledge 

Road knowledge of  the  individual  Tram  Driver is required  regarding  the location of signals and 
other variables that  influence  safe  handling  of the train. The following examples are typical 
aspects that a Train Driver  encounters  during dnving. 

1. Station names 
2. Curves and  landmarks 
3. Signal and track side indicator  positions 
4. Gradients 
5. Uni or bi-directional lines 
6. Local instructions 
7. Methods of Train  Control. 

Although some of these aspects are  covered  in  the practical training constitutes such a vast 
number  of facts  to be  memorised  that a more  intensive programme of training is required. This can 
be facilitated by the use  of a dedicated  training  rail vehicle on the applicable line that is traversed 
by the student. This training is considered  crucial  and a 100% pass rate is required. 

CLOSING REMARKS 

Metrorail is  in the  process  of  introducing this type of training in order to fill any gap that might 
exist in the training programme. The success rate of training of Metrorail train Drivers appears to 
be of a high standard  and  only  three (3) serious transgressions have been reported since inception. 
The proposed road  knowledge  programme  could possibly provide the bridging required to fill the 
gap.  Uniform  safety standards are  utilised  by  Metrorail as a Business Unit of Transnet which also 
ensures that a working  environment  in  harmony with other rail operators is obtained. 
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TOWARDS SAFE NORMS IN TRAIN  CONTROL SYSTEMS 

1. INTRODUCTION 

This project IS currently  in  progress  in  SPOORNET. The aim of  this  discussion is to 
use this  forum  as  a  learning  experience  and  to  obtain  information from other  Railway 
companies  regarding  the  following: 

Are other Railway  companies  faced  with  similar  challenges? 
Do safe norms In terms  of  workload  for  Train  Control  Systems  or  Tram  Control 

Have  any  similar  studies  been  embarked  on? 
Are there any  suggestions  or  potential  pitfalls  that  should  be  borne  in  mind  when 

Officers  (TCO)  exist? 

conductmg  this  study? 

2. TRAIN CONTROL  SYSTEMS IN THE  SPOORNET  CONTEXT 

SPOORNET  utilizes  more  than  one  train  control  system. This is due to historical  and 
financial  considerations,  density  of  train  traffic  on  a  specific  section  and  the 
availability  of  affordable  technology. 

The  following  Train  Control  Systems are being used 

Train  Staff  and  Paper  ticket 

Van Schoor 

Radio  Tram  Orders 

Track  Warrant 

Colour  Lights 

3. THE MENTAL WORKLOAD ASSESSMENT PROJECT 

The  focus  of  the  mental  workload  assessment  project is on the  radio  train  orders  and 
track  warrant  train  control  systems. The eventual aim of  the  project is to  develop 
generic  criteria,  which  can serve as indications  of  mental  workload  and  that can be 
used to determine  safe  norms  for  train  control  officers. 

3.1 Definitions 

Mental  workload  falls  within the ambit  of  Ergonomics. A wide  view is that 
ergonomics is the  “study of human  abilities  and  characteristics  which  affect  the  design 
of  equipment,  systems  and jobs .... and  its aims are to improve  efficiency,  safety 
and....well-being  (Clark & Corlett, 1984). 



2 

Mental  workload is a  complex  concept  due  to  its  multifaceted  nature.  The  conditions 
for operator  overload  are  difficult  to  predict,  despite  the  importance  of  doing so for 
both  the  safety  of the operator  and  the  consequences  of  task  errors.  The  human 
subsystems  involved  include  the  perceptual,  neuromotor  and  biomechanical  ones,  in 
which  the  field  of  Ergonomics has  an  extensive  database  and  fairly  well  established 
prescriptions  for  successful  designs  or  remedies. But also  involved  are the more 
psychological  attributes  such as: motivation,  anticipation,  skill  and  fatigue.  These 
greatly  complicate the picture  and  often  bring  the  level  of  applied  workload 
technology  from  “good  standard  practice” to “an  erratic art” (Jex,  1981). 

Meister  (1985)  defines  mental  workload as follows: 
“Workload is (also)  the  operator‘s  internal  experience  of  difficulty  and 
discomfort, his recognition  that  he is expenencing  a  load  and his strategy to 
overcome  it.” 

This internal  experience  of  difficulty and  discomfort is the  foundation for the  stress 
created by  mental  workload. This stress is in most  cases,  and  especially in the case  of 
TCOs,  a  time  related  factor. In this regard  Meister  (1985)  makes  the  following 
enlightening  comments: 

“Workload is based on two concepts: 
Tasks must  be  performed in a  certain  length  of time, the  degree of workload is the 
percent of time  which  the  operator  actually  has to perform  those  tasks. This refers 
to  time  availability. 
The  operator  has  only  a  limited  capacity,  usually  conceptualized  in  terms of 
attention.  When the operator  must  perform  multiple  tasks  in  the same period,  there 
is competition  among  the  tasks  for his attention.  The  competition  “loads”  the 
operator.  This  refers to the  degree  of  loading  in  terms of attention-per-task  per 
operator.” 

The two train  control  systems  which is the focus of the  current  project,  will be 
discussed  separately: 

4. PROJECT 1: Radio  Train  Orders 

4.1 Problem statement 

A concern  was  raised  that  the  current  norm for radio  train  orders  was  not  based  on  a 
valid  mental  workload  assessment of the TCOs dealing  with  radio train orders. 

Currently  the  norm for the  number  of  radio  train  orders  that  should be handled  by the 
TCO  is  determined by means  of  a  formula  that  was  developed  a number of years  ago. 
As far as could  be  ascertained, no validation  studies were ever  made to prove the 
validity  of this method. 
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The  formula  currently used to calculate  the  maximum  workload  a  TCO  dealing  with 
radio  train orders should  handle  is: 

Number of Trains x Number of order stations calculated over a 24 hourperiod 
=I 00 hours 

workload for the TCO. 
If the ratio thus calculated  exceeds  100,  it  was  arbltrarily  considered to be  a  high 

In practice  however  the  calculated  number  often  exceeds 300 or  more  and  an 
experienced  operator can  then  still  handle  the  situation  comfortably. 

was  raised  regardlng  the  validity  of  the  formula,  i.e: 
On analyzing  this  formula,  some  issues  were  detected  that  supported  the  concern  that 

The fundamental  problem  with  the  current  method is that  it is calculated  over  a 
24-hour period and does not  consider the number  and  length  of shifts. A 24-hour 
period can consist  of  2  or 3 shifts. 

In the  different shifts there are different  operators  and the frequency of trains  over 
the shifts is not  evenly  distributed. 

The  norm of 100  for  a  heavy  workload  has  not  been  validated  in  any way as far as 
could be ascertained.  It is then  still  an  open  question  what  constitutes  a  heavy 
workload. 

It  also  seems  unlikely  that  all  the  relevant  factors  that  contribute  to  workload  have 
been  included in  the  method. 

No scientific proof  exists  that  the  current  method  criterion is valid  (meaning  that  it 
actually  measures  workload). 

4.2 Methodology 

4.2.1  Task Analysis 

A task  analysis of the  TCO job was done  by  means  of  task  observation. The following 
tasks/  activities  were identified 

Planning of the shift activities 
Plot  train  schedules  on train diagram 
Control  of  train  movements  by: Radio communication  with  train  drivers 

Monitors al other radio conversations 
Receives  request for a train order 
Makes  out  a  train  order 
Communicates  train  order  and  confirm 
Updates  train  diagram 
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Answers  telephone  calls 
Writes  reports 
Use  of  discretionary  time 

4.2.2  Time  Line  Analysis 

“Time  line  analysis  examines  the  temporal  relationship  among  tasks and the  duration 
of individual  tasks.”  (Meister, 1985) 

Time line  analysis  is  thus  a  method  of  monitoring  over  a  period of time,  e.g.  a shift, of 
how much  time is devoted to which  activities  in  a  particular  task.  The  time  line 
analysis is important  in  mental  workload  assessment  for  a  number  of  reasons: 

It  forces  the  analyst to break  down  a job in all its different  tasks  and  activities. 

It gives  an  indication  of how  much  time is devoted  to  a  particular  activity/ task. 

It  gives  an  indication  of  how  much  time  in  total has been  taken up  by the  task 
during  a  certain  period  of  work. 

The most  important value of a  time  line  analysis is that it gives  an  indication of 
tasks/  activities  that  simultaneously lay claim on the attention  of  the  operator. 

4.2.3  Proposed  elements  for  determining  workload  norms 

As stated  in  the  first  paragraph of this paper,  this is work  in  progress. 

The current  formuldmethod  consists  of  only  three  variables: 
The number of trains 
The number of train orders 
Over  a 24-hour period 

Based on  the  task  analysis  of  the  TCO  and  the  information  &om  the  time  line  analysis, 
it was concluded  that  the  following  elements be included in a  formula to determine 
TCO workload  and  norms: 

The number of trains authorized  per shift 
The number of train  order  stations 
The number of official telephone calls handled 
The TCO is expected  to use the  above  lnformation to make  a discretionary 
decision  to  optimize  the  productivity of the system,  manage  the  time of train 
personnel  to  adhere to legislation  and  to  optimize fuel consumption. 
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The number of train  order  stations  should be  weighed  by a difficulty factor, as 

There should be  a  weighing factor  for  the  particular shift that  the  operator  is 

The abnormalities (such as techcal problems  on  the  train)  that  the  TCO has to 

The method should  be  restricted  to the shift (8 or 12 hours)  the  TCO  was  worklng 

certain sections are  more  difficult  than  others 

working to accommodate  the  difficulties  imposed  by  certain types of shifts. 

absorb. 

and  not be calculated  over  a  24-hour  period. 

4.2.4 Proposed m e r  steps 

Complete time line  analysis  (TLA)  of  a  representative  number  of  radio  train  order 
centres and shifts. 
Obtain radio and  telephone  recordings  and  superimpose it on  the  TLA. 
Scrutinize the TLAs to  gain  information of the  loading of different  elements  and 
were bottlenecks tend  to  occur. 
Through  multi-criteria  decision  modeling  and expert analysis  weigh the different 
factors. 
Categorize  sections in  low,  medium  and  high  workload. 
Develop  method. 
Apply  method on  low,  medium  and  high  workload  sections to test  the 
discriminatory  ability  of  the  method. 
Validation  study  to  establish  valid  criteria  for  mental  workload. 

5. PROJFCT 2: Introduction of a Track  Warrant system on the Sishen- 
Saldanha  Line 

5.1 Problem  statement 

After  a  recent  accident,  when a motor  vehicle  trolley  collided  with the back of a  train, 
a  concern  was  raised  about  the  current  train  control  system  in use on this busy  line. 
The  method of train  control  is  a  combination  of  radio  authorizations  and  colour  light 
signals. 

The  Sishen-Saldanha  line  is 860 km long  and  is  South Afiica’s iron ore export line. 
Iron  ore is mined at  Sishen  and  then  transported  to  Saldanha,  the  harbour  from  where 
the  ore is exported.  It is a  single  track  with  12  passing  loops. The ore  train  consists  of 
200 wagons  and is over  2 km long.  Motor  trolley  vehicles  inspect  the  track for any 
damages,  such as broken  rail. The trolley is sent in after  the  train  and  follows on a 
separate  authority  behind the train. 
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5.2 Methodology 

5.2.1  Ergonomic  evaluation  of  the  train  control  centre 

An Ergonomist  performed  an  ergonomic  evaluation  of  the  centre  where the TCO 
performs his duties. The centre  also  accommodates  the  train  control  Co-ordinator, 
Train  Planner,  Data  Clerk and the  electrical  monitoring  personnel. The ergonomic 
evaluation  provides the task  context  for  the  mental  workload of the  TCO. 

Several  ergonomic  shortcomings  were  identified  which  could  contribute  to  the  mental 
workload of the TCO  and  therefore to his level  of  fatigue. 

5.2.2 Task  analysis 

A  task  analysis  was  performed  by  observation  of  the  TCO  over  a  period  of 6 hours. 
The  task  analysis  provides  the  task  content  for  the  mental  workload  assessment. 

The  following taskdactivities of the  TCO  were identified 
Updating of scheduled  train  and  maintenance  equipment  movements  on  the  line 
on  the  train  diagram. (One TCO is responsible  for  all  movements  over the total  of 
860 lan of track.) 
Issuing  of  authorities for train movements  by  radio. 
Controls motor vehicle  trolley  movements. 
Controlling of colour  light  signals  by  means  of  a  computer  for  all  train  crossings 

Monitors 3 maintenance  radios. 
Issuing of warnings to work  teams  and  train  drivers of any  perceived  hazardous 

Provides data clerk  with  relevant  information  about  train  movements. 
Solving of problems  such as: 

at  loops. 

situation. 

Delays  and  the  expected  consequences 
Accidents 
Small  technical  problems 

Answering  telephonic  enquiries. 

The  following  Task  Content  Stress  Factors  were  identified  and  are  construed to be 
risk factors  which  could  add to the TCOs level  of  stress  and  lead to increased  mental 
workload 

The  number of trains to be handled. 
A continuous high volume  of  work  over the major  part  of the shift in  which  the 
TCO has very  little  opportunity  to  do  anything else but to concentrate on his work. 
More  than one radio call coming in simultaneously. 
Radio  and  telephone  calls  coming in simultaneously. 
Trains  that are running  late  due to technical or operational  problems. 



Technical  problems  unrelated  to  the  task of the  TCO are  directed  at  him, as he is 
the only  person  in  contact  with  the  train  driver. 
The necessity  to  be  aware  of  the  risk  to  all  work  teams  on  the line and  to  warn 
them  in  time  of  any  dangerous  situations. This responsibility  adds to the  level  of 
stress. 
The continuous  switching  from  one  train  to  the  next. No opportunity  to  complete 
one task  and  then  concentrate  on  the  next. 
Train  drivers  getting  impatient  with  the  TCO  due  to  stresses he has to cope  with 
(such as being  delayed,  technical  problems). 

5.2.3 Proposed  further  steps 

The ergonomic  design  of  train  control  centres is a  priority.  The  following  aspects 
should be addressed in the  design: 

Noise in the  work  area 
Controlled  access to area 
The  ergonomic  outlay  of  the  work  area  such as height of desk,  chair,  light 
intensity,  temperature 
The  distance of the  visual  display  units  from  the  operator  should be at  the 
resting  position of binocular  convergence. 
Head sets for  telephones. 

The responsibility  that  the  TCO  carries  adds  to the mental  workload  and  available 
technology  should be used to assist  the  TCO.  The  following  are  part of the TCOs 
responsibilities:  High  density  of  train  traffic,  maintenance teams and  machines 
and  motor  trolleys. The activities of all these  groups are monitored  by  the  TCO 
and  separate  authorities  given  to  all  movements. The already heavy workload 
could  be  alleviated,  especially  the  stress  created  by the responsibility,  by  giving 
the TCO  some  assistance  in his decision-making. 
There  are  also  certain  environmental  factors  such as vandalism  and  the  high 
maintenance  cost  of  certain  systems  and  the  failure  of  train  control  systems  that 
emphasize  the  need  to  change  the  system. 

The Task  at  hand  for  the  Project  team  is: 
To  investigate  the  feasibility  of  introducing  a  track  warrant  system on this line  and 

To  determine  safe  norms  for TCOs working  with  track  warrant  in terns of mental 
then  to  develop  implementation  criteria 

workload. 

Closing comments 

The Project  team is in  the  process  of  developing  a  formula to determine safe norms 
for the  track  warrant  train  control  system. An invitation is extended to all delegates 
who have  dealt  with  similar  situations  or  who  might have embarked  on  similar 
investigations to attend the discussion  and  share  your  knowledge  and  experience  with 
us. 
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I  am  a  third  generation  railroader so railroad  safety  has  been  more to me than just 

an assigned task at  work. I can honestly say  no  matter  what  my job has been in this 

industry, safety was always  at the top.  I  have  enjoyed  some success in my safety 

endeavors. As a  railroad division superintendent  on  three  different divisions, two of the 

divisions were recognized as being the safest  and  third  division  had an improvement of 

their  safety record of 26%. While  president  of  a  midsize  railroad the injury frequency 

index  improved  from 8.0 to .9, during this time we  were recipients of two Harrimon 

Awards. As Vice President of Field Operations  for  CSXT  we  enjoyed the best safety 

record  ever on that  railroad. While as Vice  President for CSX Internodal the safety 

record improved more  than any other department  on the railroad. 

Now for the rest of the story.  During  all of this time  employees for whose safety I 

was responsible suffered  from broken bones, loss of limbs,  severe back injuries, cuts, 

bumps, bruises, and  loss  of life. Nothing in my  railroad  career has given me any more 

satisfaction and ,at the same time, more frustration,  than has the safe conduct of 

employees for whom I have  been  responsible. The goal  of  safety has to be the safe return 

home  of each and every employee after  each  and  every  tour of duty. Growing up in a 

railroad family, whose  father  and  grandfather  were in train service I never realized how 

important railroad safety  was to my  well  being.  My  father  worked 47 years without an 

injury. 

When  I  began  in this industry over  thirty  years ago there were 71 major railroads. 

Today  there are but eight. This fact alone  really symbolizes the many changes we have 

had  in our industry. I think it  is very safe to say that we are now a  “tech” industry. The 

difficulty in recent mergers points this out. We have changed locomotives from D.C. 
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current to A.C. current,  resulting  in  greater  locomotive  efficiency. Track gangs are now 

mechanized.  Labor  agreements allow two men  crews.  Deregulation allows railroads to 

do  their own pricing, to list just a few of  the  many  changes  in our industry. 

However, one fundamental that  has  not  changed is the understanding and 

application of safety  and  operating  rules.  While  we have greatly  improved on the amount 

and type of training we offer to employees  and  officers, the fact remains that  to have a 

safe,  injury free, railroad  operation  officers  and  employees  must  understand and comply 

with all safety and operating rules. 

This safety and operating rule  “knowledge” has to begin  at  the top. The operating 

officers have to be consistent  in their understanding of the rules.  They have to set an 

outstanding example in  their  compliance  with the rules. This safety and operating rule 

knowledge has to continue  through the rank  and  file. No rule  can  be compromised. That 

certainly includes insuring all injuries are reported.  While management has the 

responsibility to teach the rules,  labor  can  certainly be good  teachers, also. Labor can be 

good  teachers by challenging  management as to the understanding of safety and operating 

rules. An environment  that encourages a  good healthy discussion of safety and operating 

rules  will  pay great dividends. 

Obviously a  thorough  knowledge of the rules is only the beginning. How do we 

insure  a willingness to  comply with the rules? As previously mentioned management has 

to set the example. Management has to  be present  in the field  to observe and coach if 

necessary.  Management also has to occasionally “hide in the weeds” to insure rules are 

being  complied  with.  To those that  would argue this is unnecessary I would ask, don’t 
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you thii the fact that  on a highway  you  may  at  any  moment  encounter a patrolman with 

a radar  gun has something to do  with  speed  control? 

It is  how we handle the results of the observation  that is important.  First, when 

the employees are strictly  adhering to rules and  under  observation they should be 

commended for their  actions.  When  employees,  for  whatever  reason, choose not to 

comply with safety and  operating rules, then  what? 

The stock answer is that  discipline  has to ensue. I’m not sure we clearly 

understand the real meaning of discipline. 

Shortly after the  end of the Korean  War as a young  teenager I had a conversation 

with a Marine who had just returned  from  combat  duty there. I asked  him  why  he joined 

the Marine Corps. His  answer  was  that the discipline  was  such that you could depend on 

the person  on your left  and also on your  right.  That  thought  always stuck with me  and 

influenced  my  decision to join the Marine Corp after  college.  In  Vietnam I found that 

understanding of discipline  to be true. This is  what  we  want  in a railroad operating 

environment to be  able to depend  on the person to the left and  right of us. 

Discipline  has  many  meanings  according  to  Webster. It can mean “a rule  or 

system of rules  governing  conduct”,  or  it  can  mean  “to train or develop by instruction and 

exercise  especially  in self control”, or it  can also mean “to punish  or penalize for the 

sake of discipline”. Too often  we  only  think  of the last definition. All three definitions 

have an application in  our rules compliance,  to  “train” to “exercise” and  “penalize”. 

Training  begins the 1’‘ day of employment and continues until the last. Exercise is the 

day to day  compliance  of  safety  and  operating  rules. 
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When we must “penalize” for  rule  compliance  failure we must administer it  fairly 

and progressively and  not as a  retaliatory  measure.  To  be fair in administrating 

discipline, management  must  know  the  safety  and  operating  rules. The penalty part  of 

the process is not easy,  but it  is necessary in the event of  a  failure to comply with the 

rules. 

A disciplined  rules culture will  not  be  created  without strong leadership.  While 

management is ultimate  responsible  for  leadership, this can certainly be shared 

throughout the  ranks.  Many  employees  have  responsible jobs away from the railroad 

such as railroad  ie,  PTA,  church,  Little  League  etc.  Why  not utilize their talent. 

Sometime a  “born  again” sandhouse radical  will  see the light.  Certainly union leadership 

should be encouraged to lead  in  creating  a  rules  compliant  environment. 

The greatest  reward of a  safe  culture is the return each day of the employee  to his 

or her family. There  can  be  other  rewards such as recognizing individuals, shops, 

terminals, divisions  and railroads for  outstanding  safety. The safety program can not  be  a 

safety contest where the fear of losing jeopardizes the integrity of the effort. 

The ABCD  of  a successful safety  culture are as follows: 

Always Integrity 

Be Sincere 

Create Knowledge 

Do  Hard  Work 

Nothing I have  written  here today is  new.  It is merely remembering what has worked and 

what hasn’t worked in attempting to create  a rule compliant environment where each 

employee returns  safely  home  after  each  work day. That after all is our ultimate goal. 

4 



1999 BANFF 

19 October - 22 October 1999 
Banff Springs Hotel, Banff National Park, Alberta, Canada 

Paper 9938 

Jeff Moller 

Fatigue  Countermeasures  Programs on North 
American  Railroads 

A  brief  history 

2000 !niemailaIal Rail Safery conferace 
Publlsha 



a 

E 
4 
c! 
k 
0 

+ 

z 
c! 
0 

I 



COMMISSION OF INQUIRY 
HIMTOM BRAIN CQLLISION 

REPORT OF THE COMMISSIONER 
THE  HONOURABLE MR. JUSTICE RENE P. FOISY 

DECEMBER, 1986 



Figure 4.--Two photos of damage to the  locomotive of train G-38. 



Figure 6.--Postaccident photographs of train 818's lead  locomotive. 
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Ladies and Gentlemen, 

I know that many of you have been  hard at work at this conference 

for 2 days. 

But  it is my pleasure to formally  welcome you here. And I’m 

especially pleased your organizers decided we’d meet here in the 

Canadian Rockies - one of Canadian Pacific Hotel’s most 

outstanding facilities. 

I love these mountains. I’ve hiked and skied them for years and 

hope you will have opportunities to  do that, too. I’ve always been 

proud to know that the Canadian Pacific  Railway opened this 

beautifid region to  the world more than 100 years ago. 
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Sir William Van Home is  one of CPR‘s corporate heroes. He  was 

a  brilliant railway manager,  credited with  the rapid  completion of 

the CPR in the 1880s and,  as  an  amateur architect, he even  helped 

plan this hotel. “If we  can’t export the scenery,” he said, “we’ll 

import  the tourists.” 

1 hope  you glimpsed some of that scenery as you wound up the 

Bow River Valley on  Tuesday,  coming up from Calgary.  And I 

hope you enjoyed the  historical contrast between our vintage rail 

cars  and the electronic  and  leading-edge operating equipment  at 

our Intermodal  Facility  and Network Management Centre in 

Calgary. 

This is the Tenth International Rail Safety Conference and  let  me 

congratulate the Japan  East  Railway for  first suggesting these 

working conferences, with  everybody engaged, bringing something 

to the  table. It  is unique, for it allows safety professionals from our 
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railways to interact - to compare best practices - to learn and to 

enhance railway safety worldwide. 

This tenth conference  also marks some important firsts. We’re 

proud to have you  meeting in Canada for the first time.  We’re 

delighted to have  representatives from  the United States for the 

first time. And I’m very  pleased to see representatives of Canadian 

trades unions actively  participating for  the first time. 

I’m told there are  regulators,  accident investigators and rail 

company representatives from twelve countries here. And I 

understand that when you finish tomorrow, you’ll  have heard 30 

papers and 50 presenters. 

4 



Sadly, we’ve all been very  aware  of the absence of two of our 

British colleagues, Vic  Coleman  and Me1 Walter, preoccupied, of 

course, with the tragedy at Paddington Station, a fortnight ago. 

We  all  have  been  personally  impacted by the disaster scenes from 

London. Professionally, I know  that  rail passenger travel is  far 

safer than highway travel  and  equivalent to air safety. We know 

the statistics. But Paddington  will cause all of us to once again 

look at  not  only our own operating practices, but into our very 

heart and soul. 

We  know there will be a most rigorous review of British rail  safety 

practices and, we know  the  outcomes  will influence us all, world- 

wide, for we are all part of a public trust. And, I’m equally certain 

this organization will play  an  important role in disseminating 

recommendations  developed by our British colleagues. 
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Ours  is a 24 hours a  day  business,  seven  days  a  week,  all  year  around. 

How  do  we  manage  operator fatigue? For my money,  Australia  is  away 

ahead of the  pack  in  supplying  answers.  Thank  you,  Australia.  We’re 

listening,  carefully. 

People are people  and  can  have  lapses of attention.  They  can  make  errors. 

That’s  universal.  And  experience  tells us that this  factor  leads to incidents. 

Computers  may  be  carefully  calibrated.  But how do  we build  in  checks 

and  balances  on  the  people  side?  How  could  NASA  people  have  mixed  up 

metric  and  Imperial  measurements  and lost a mission  to  Mars? 

How  do  we  improve  worker  skills  and  knowledge  levels?  The  best  answer 

I know is to include  the  unions in solving  these  people  problems. In 

Canada,  I’m  proud to be  partnering  on  these  issues  with  unions  such as  the 

UTU,  the  BLE  and  BMWE. Listen  to  what they have to say. 
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It  isn’t enough for  us to know that  our  railways are far and away 

the safest means of ground  transportation. 

Or that railway jobs are safer than those in other heavy industries 

in North America. 

Or that the number of main  line derailments has been cut in half 

since 1984. It isn’t enough to know that there are now 300 times 

more  commercial  vehicle  accidents  per ton-kilometre on Canadian 

highways, compared  with  each single rail accident. 

We have to improve  and,  with  our unions’ active  support, 

Canada’s railways are investing more than $75 million a year on 

some 150,000 hours of safety-related employee  training. 
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Also, similar to what takes  place  in other jurisdictions, Canadian 

railway companies and  their  employees invest countless hours in a 

highly  successfil public information and education campaign, 

called Operation Lifesaver,  aimed at reducing the number of 

crossing  and trespassing accidents. None of us can rest until we’re 

certain all our workers -- and  our customers - and the general 

public can always go home  in  safety. 

The safety of workers on the tracks, for example, is a universal 

concern and I’m glad you’re  giving this  the  attention it deserves. 

Particularly given that today  we  must do more with less! But 

experience shows productivity  and safety are  not incompatible. 

Also, ours is a 24 hour a day  business, seven days a week, all year- 

round. So how we manage  operator fatigue is also  an issue. I 

understand that Australia is  way ahead of  the  pack  in  supplying 
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answers. Thank you, Australia.  We’re listening, carehlly - and 

learning. 

People are people and can have  lapses of attention. They can 

make errors. That’s  universal.  And experience tells us that this 

factor leads to incidents. Computers  may be carefully calibrated. 

But how do  we build in  checks  and balances on the people side? 

This was brought home to us when NASA mixed up metric and 

imperial measurements and lost a mission to Mars! 

How do we improve worker skills and knowledge levels? The 

best answer I know is to include the  unions  in  solving  these people 

problems. At CPR, we are proud to be partnering on these issues 

with unions such as the UTU,  the BLE and BMWE. We need to 

listen to what they have to say. 
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And finally, if Canada can bring something fresh to the table,  it’s 

perhaps  the  work we’ve  done  in developing our federal Railway 

Safety Act over  the last  decade. 

For many years, the safety  of  Canada’s federal railways was 

regulated under the Railway  Act. This  act was designed for the 

turn  of this century when  Canada’s railway system was rapidly 

expanding. 

At that time, much of  the  system was under construction to open 

up new territory and to  encourage settlement. Small companies, 

without adequate financial  reserves, built railway lines with 

uncertain revenue prospects. 

There was a strong temptation to cut corners  on construction and 

operating costs, and legislation was needed  to allow the 
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government of the day  to closely control these activities, for  the 

protection of the public and railway employees. 

Unfortunately, we lived with that regulatory system for  most  of 

this century - long past  the appropriate time. 

Then,  in 1989, our Railway Safety Act came into force. It tried to 

address the many changes that  had taken place  in  the Canadian rail 

transportation industry over the decades. It  was a great 

improvement but we weren’t finished with reforms. 

With the introduction of  the Canada Transportation Act  in 1996, 

the railway industry began to accelerate its restructuring process. 

In focusing more on their core  railway infiastructure, national 

carriers transferred thousands of kilometres of track  to  short line 

operators. 



Many  of these transferred rail lines now fall under the jurisdiction 

of the provinces in which  they  exclusively operate. In some 

provinces, safety monitoring over these provincial railways is 

being done under contract as a  result of federal-provincial 

agreements. 

In 1999 there  were fhrther amendments to the Railway Safety Act, 

to further enhance  the legislation and to make the railway system 

even safer. 

These amendments are designed to fully modernize the legislative 

and regulatory  framework of Canada’s rail transportation system. 

They make railways even  more responsible for managing their 

operations safely. At the same  time, the  general public and 

interested parties have a  greater say on issues of rail safety. All 

stakeholders now have  a  clear voice in rail safety. 
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With these overhauls of rail  transportation legislation, different 

legislation now exists  for  the  three distinct purposes. 

We have the Railway  Safety  Act, in which Transport Canada plays 

the  lead role in overseeing  safety in the industry  and  where the 

thrust is to simplify, update  and  improve  safety regulation. 

We have legislation for the Transportation Safety Board, an 

independent  accident  investigation agency for all federally 

regulated modes. 

And  we have the  Canadian  Transportation Agency, to provide the 

industry with greater freedom to act in the area of economic 

regulation. 
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The objectives, in amendment  after  amendment,  quite  simply  are to 

“ensure the  safe operation of railways.” 

Under this new federal  legislation,  the regulator focuses more  on 

outcomes and less  on  process.  The legislative body  will  not  tell  us 

how to operate safely - if we meet  our obligation to do so. 

Federal transport authorities,  one  could say, are passing some of 

their responsibilities on to the railways. We aren’t complaining. 

It means more work  but  it also means more direct input  on the 

safety rules governing  our  operations. In short, it means that we 

are a safer industry. 

Our  new Act streamlines the administrative process, broadens the 

consultation with labor and  clarifies the  powers of railway 

inspectors. 
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The most important new  concept introduced is  putting an 

obligation on railways to develop and implement a Safety 

Management System or SMS. 

This means developing a formal framework for integrating safety 

into day-to-day railway  operations. Safetv becomes an integrally 

managed issue. 

A company’s SMS must include safety goals  and performance 

targets, risk assessments, responsibilities and authorities, rules and 

procedures and monitoring  and evaluation processes. 

What’s really significant  is that when federal  regulators approve a 

company’s SMS, then the SMS can replace the  rules or regulations 

currently under the act. 



There must be checks  and  balances, of course. But the 

fundamental  principles  on  which  the regulation of railway  safety in 

Canada is based are  sound. 

There are  just four  of  these  principles. They can be summarized  as: 

1. promoting and  providing for the  safety of the public and 

personnel, and  the  protection  of property and environment, 

2. encouraging the  collaboration and participation of interested 

parties in improving  railway  safety; 

3. recognizing the  responsibility of railway companies in ensuring 

the safety of their  operations;  and 

4. facilitating a modern,  flexible  and efficient regulatory scheme 

that will ensure the  continuing enhancement of railway safety. 

Given the results in  other  industries, we  are certain that  our Safety 

Management  Systems will promote a stronger safety culture within 
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Canadian railways. We are confident we can demonstrate to 

workers, shareholders, and Canadians that we meet and often 

exceed all regulatory requirements. 

But we’re also mindful of the pitfalls, and that’s the  concluding 

image I want to leave with you. 

I think it was a British professor, James Reason, who studied 

corporate culture and  who thought of the  Swiss  cheese analogy. 

Imagine blocks of Emmenthal Swiss cheese, the  kind  with irregular 

holes in them, stacked side by  side. Most  of  the  time,  nothing can 

get through the holes, and go all the way fiom  one  side to the 

other. Just like our safety plans. 

But once in a long while, there  are just  enough  holes  in  our plans, 

lined up in just such a way as to enable a human  mistake  to  get 
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through. And, remember, 75 to 80 percent of accidents happen 

when someone makes a mistake. 

Our job is to work out how  can  we stack our safety plans so that 

even  a  moment of human inattention,  can’t get  through? 

That’s the challenge before every  one of  us every day. And that’s 

the challenge before this conference. 

I know you are addressing it as conscientiously as humanly 

possible. And  I’m sure that’s the spirit you  will  be  taking home 

with you. 

Ladies and  Gentlemen,  we  are  gathered in  some  of the most 

spectacular  mountain  scenery  in the world. 
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I hope  your time and the weather give you an opportunity to enjoy 

it -- and if not, please come back soon. 
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