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From the Chair 
In the last six months, the aSCSa Committee has been 
very much preoccupied hosting the 2005 Workshop and 
identifying new activities for 2006 and beyond. 

From a content perspective, the 2005 Workshop held in 
August in Sydney was a resounding success. The 
attendance was somewhat disappointing. However the 
aSCSa managed a small profit due to the sponsorships. 
More details can be found on Page 3. 

This newsletter includes items on activities currently 
being undertaken by the aSCSa. These activities 
include competency certification for those associated 
with safety-related systems containing software; 
publication of guidance notes; the 2006 ANU-HISE 
course; and 2006 Workshop. 

Tony Cant and I each penned an article for the UK 
Safety-Critical Systems Club September 2005 
newsletter which may be of interest. These articles are 
included in this newsletter. 

Seasons greetings to all and I wish everyone a healthy 
and safe 2006. 

George Nikandros 
National Chairman 
 

Association Matters 
Annual General Meeting 
The 2005/06 Annual General Meeting was held on 
Thursday, 25 August 2005 in conjunction with the 2005 
Workshop at the Medina Grand Harbourside, Sydney. 

The meeting unanimously accepted the proposed and 
well advertised motion to change the name of the 
organisation from “Club” to “Association”. 

At the meeting a nomination was received from David 
Goedecke (Intergraph) to join the committee. As there 
was a committee vacancy, no elections were 
necessary. The meeting approved the nomination. 

The next AGM will be held in Melbourne on 31 August 
2006 in conjunction with the 11th Australian Workshop 
on Safety-Related Systems. 

Continues Page 2 
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ANU-HISE (University of York) Course 

Introduction to System Safety 
Engineering and Management 

Day 1 • Introduction and Safety Concepts 
• Development for Safety 
• Preliminary Hazard Identification & Case 

Study 
• Modelling Event Sequences 
• Case Study: Chemical Containment 

Fault Tree 
• Risk Assessment 

Day 2 • Functional Hazard Assessment 
• Case Study: ARP4761 WBS FHA 
• HAZOP 
• Case Study: Process Plant HAZOP 
• Systematic failure 
• Safety Integrity levels 

Day 3 • Safety Analysis techniques 1 
• Case Study:  AGV Fault Tree and FMEA 
• Safety Cases 1 
• Case Study: Safety Case Construction 
• Safety Cases 2 

Day 4 • Safety Analysis Techniques 2 
• Preliminary System Safety Assessment 
• Case Study: ARP 4761 WBS PSSA and 

SSA review 
• Common Cause Analysis 
• Safety case: Common Causes 
• Introduction to Software Safety 

Day 5 • Safety Management 
• Case Study:  AGV Safety Management 
• Human factors 
• Safety Culture 
• Conclusions 
• Bibliography 
• Glossary 

Australian National University 
3-7 April 2006 

Register Now! 
www.safety-club.org.au

Early bird discount available 
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Association Matters 
(continued) 
Constitution 
The constitution has been updated to reflect the change 
in name to Association. Some minor administrative 
changes were also made, the more significant one 
being the extension of the maximum permitted 
continuous tenure of the chairman from 3 to 5 years (to 
allow the current incumbent to continue as Chairman). 

Rob Worthington questioned the forcefulness of the 
Mission Statement. After numerous emails between 
committee members, the matter was formally discussed 
at the Committee Meeting held 24 October 2005. The 
committee voted to change the Mission Statement to: 

Raise the awareness of the engineering and 
wider community of the safety issues 
specific to software-intensive systems and 
to provide leadership and guidance. 

As this is a significant change, it needs to be accepted 
by the membership. The Constitution has been 
amended to show the change with an appropriate note. 
It is expected that this will be put to the members at the 
next Annual General Meeting. 

National Committee 
George Nikandros Chairman (QLD) 
Kevin Anderson Secretary (VIC) 
Chris Edwards Treasurer (ACT) 
Tony Cant Workshop Program Chair (SA) 
Clive Boughton Certification & Canberra 

Chapter Chairman (ACT) 
Robert Worthington (VIC) 
Peter Hartfield (VIC) 
Allan Coxson (VIC) 
Alex Moffatt (VIC) 
David Goedecke (VIC) 
Web Site www.safety-club.org.au
 

The term of the current committee expires 30 June 
2006. As per the constitution the 2006/07 chairman will 
be elected by the outgoing committee and all other 
committee positions are declared vacant. 

Membership 
Membership renewal notices for 2005/06 were issued in 
July 2005. To date the number of renewal payments 
received have been somewhat disappointing, although 
not unexpected as many became members to attain 
discounts for events. 

The 2005 Workshop attracted a small number of new 
members. 

An update on member numbers will be provided in a 
future newsletter. 

Continues Page 3 

11th Australian Workshop 
Melbourne, 31 August – 01 September 2006  

Eden on the Park, 6 Queens Road 

MELBOURNE VIC 

CALL FOR PAPERS 

The Australian Safety Critical Systems Association announces 
its 11th National Workshop on Safety Related Systems.  The 
2006 workshop will be held in Melbourne and will have a 
software architecture theme. 

Critical functions e.g. safety, security, mission success and 
financial transactions are often entrusted to software intensive 
systems. Software architecture is the key to whether such 
systems can really be trusted. 

As with previous successful Workshops in Adelaide 2002, 
Brisbane 2004, and Sydney 2005, there will be a number of 
international Keynote Speakers. 

Important Dates 
 Abstract: 10th March 2006 (text, rtf, MS-Word, pdf) 
 Submission: 28th April 2006 (rtf, MS-Word, pdf) 
 Notification of acceptance: 9th June 2006 
 Camera-ready copy: 14th July 2006 (pdf only) 

For paper format details see www.crpit.com. 

Questions? More Information? 

Dr Tony Cant (Program Chair) 
Trusted Computer Systems Group 
Information Networks Division 
Defence Science and Technology Organisation 
PO Box 1500, Edinburgh SA 5111 Australia 
Phone: +61 8 8259 6700, Fax: +61 8 8259 5589 
Mobile: (0412) 348 367, 
Email: Tony.Cant@dsto.defence.gov.au  

Mr Kevin Anderson (Workshop Chair) 
Kevin J. Anderson & Associates 
218 Danks Street 
Albert Park VIC 3000 Australia 
Tel/Fax:  +61 (0)3 9699 3493 
Mobile: (0412) 297 822   
 Email: kan80206@bigpond.net.au

Contents 
From the Chair 1 
Association Matters 1 
2006 Workshop 3 
Event Report – 2005 Workshop 3 
Article – Revision of Def (Aust) 5679 4 
Bulletin Boards 5 
Certification 6 
Policies & Guidelines 6 
Education & Training 6 
Article – Appetite for Risk 6 
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2006 Workshop 
Once again the aSCSa will be hosting a workshop 
along the same lines as the acclaimed workshops of 
Adelaide (2002), Brisbane (2004) and Sydney (2005). 

The 2006 (11th) workshop - to be held 31 August & 01 
September 2006, at Eden on the Park, Melbourne – will 
have a software architecture theme. The two day 
programme will include four invited internationally-
renowned speakers: 

Following on its success in Sydney, the programme will 
include a dinner function on the Thursday evening. This 
will be an excellent opportunity to network in a relaxed 
atmosphere. 

See advert on Page 2. 

Event Report – 2005 
Workshop 
The 2005 Australian Workshop on Safety Critical 
Systems was held in Sydney on 25-26 August 2005 at 
the Medina Grand Harbourside. This was the 10th such 
workshop. 

The two-day workshop had two safety assurance 
themes; tools and standards. The programme included 
four invited international renowned speakers: 

• Ron Bell – Ron heads the Electrical and Control 
Systems Group, within the UK Health & Safety 
Executive.  

• Viv Hamilton – Viv is one of the three authors of 
the new UK Defence Standard 00-56. 

• Connie Heitmeyer – Head of the Software 
Engineering, USA Naval Research Laboratory’s 
(NRL) Centre for High Assurance Computer 
Systems. 

• Rod Chapman - products manager at Praxis 
Critical Systems. 

Attendance at the workshop was relatively typical at 38. 

The workshop content was its usual excellence. There 
is lot of effort required to put together such a quality 
event. For this we thank the Program Chair, Tony Cant. 

For the first time, the workshop included a dinner and 
an evening activity – a harbour cruise. Both events 
were very well received. 

From a profitability perspective, the event made a small 
profit. This in large part is due to the generosity of the 
event sponsors, Invensys Rail Systems Australia (now 
Westinghouse Rail Systems Australia), Airservices 
Australia, and the Australian Defence Materiel 
Organisation. 

Risk and Reliability Associates (R2A) did much of the 
organisation of the workshop. The aSCSa is grateful for 
R2A’s contribution without which the event would not 
have been as successful. 

In order to improve the workshop, survey forms were 
issued to all attendees. The committee received 23 
responses. The feedback is summarised in Figure 1. 

The results show that the event well met the 
expectations of the attendees. 
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Figure 1:  Workshop Delegate Feedback  

[Rating range is from 1 (poor) to 5 (excellent)] 

The papers for the workshop will be made available 
through the ACS Conferences in Research and 
Practice in Information Technology website 
(http://crpit.com/) as Volume 55. 

Hard copies will be distributed to workshop attendees 
and financial members who did not attend. 

Association Matters 
(continued) 
Website 
Some progress at last. Through the generosity of The 
Australian National University (ANU), the aSCSa now 
has a repository for the larger type resources e.g. 
PowerPoint® presentations accumulated to date. 

Through the efforts of Clive Boughton, all resources for 
which the aSCSa has permission to publish have now 
been loaded on to the ANU repository. In the near 
future we will be providing links to these resources from 
the Association’s website. Initially these links will be 
from within other pages. In the near future we hope to 
provide a resources page which will make all available 
resources more accessible. 

Included in these resources are most of the more 
recent speaker presentations. 

Profile within the ACS 
Some gains have been made in raising the profile of the 
aSCSa within the ACS. An article titled Interested in 
safety critical systems? was published in 
August/September 2005 edition of Information Age. In 
case you missed it, it is on Page 70. 

The ACS Webmaster was requested to provide a link to 
the aSCSa website on the “Related Societies and ACS 
Groups” under the ACS Contacts page. This link has 
now been provided. The direct web page link is 
www.acs.org.au/about_acs/relsocs.htm. 
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Revision of Australian Defence Standard Def (Aust) 5679 
 

Written for Safety Systems – The 
(UK) Safety-Critical Systems Club 
Newsletter, Volume 15, Number 1, 
September 2005. 

Author:  Tony Cant, DSTO 

Introduction 
The Australian Defence Standard 
Def (Aust) 5679, entitled “The 
Procurement of Computer-Based 
Safety-Critical Systems”, describes 
procedures and practices to be 
carried out during system 
development that are intended to 
provide sufficient assurance of 
system safety. It was written by the 
Defence Science and Technology 
Organisation (DSTO) in response 
to what were perceived as 
deficiencies in extant military and 
civilian safety standards, following 
extensive consultation with 
government, industry and 
academic experts, both within 
Australia and overseas. Def (Aust) 
5679 was originally published by 
the former Army Engineering 
Agency (AEA) in August 1998. 

Def (Aust) 5679 has been applied 
to a number of Defence projects 
within Australia. 

In 2001, the Defence Materiel 
Organisation (DMO) contracted the 
Software Verification Research 
Centre (SVRC) of the University of 
Queensland to provide support and 
advice on safety management to 
DMO projects, to review 
international safety standards, and 
to carry out a critical review of Def 
(Aust) 5679. This project (called 
‘DefSafe’) resulted in several 
technical studies on Def (Aust) 
5679, comparing it to international 
safety standards, and highlighting 
areas where the standard needed 
improvement. 

The revision process 
The Standardisation Branch of the 
DMO has formed a Standardisation 
Working Group to guide the further 
development of Def (Aust) 5679, 
with support from Invensys Rail 
Systems Australia under a contract 
established in June 2004. The 
working group consists of 
representatives from the DMO, 
DSTO and Invensys, as well as 
Australian Defence technical 
regulatory authorities.  

The revision of Def (Aust) 5679 is 
being carried out against the 
background of a major paradigm 
shift in military safety standards: 
the move to goal-based standards. 
These are standards that focus on 
broad requirements to be placed 
on developers, and are not 
prescriptive about the methods and 
tools that should be used during 
system development. This trend 
began in the USA under the 
umbrella of acquisition reform, 
which was motivated by the need 
to place responsibility for systems 
(including safety) with defence 
contractors. Acquisition reform also 
involved the replacement of military 
standards by civilian ones where 
possible. Thus, for example, MIL-
STD 882C (DoD Standard Practice 
for System Safety) evolved into a 
new version (MIL-STD 882D) that 
focused on broad requirements for 
system safety and did not mandate 
a particular process for achieving 
these requirements (although some 
guidance was provided in a non-
normative annex to the standard). 

More recently, the UK MoD has 
published DefStan 00-56 Issue 3 
(Safety Management 
Requirements for Defence 
Systems). This is a goal-based 
standard that starts from a number 
of high-level principles, and 
amplifies these into requirements 
on system developers. It is very 
much less prescriptive than the 
previous issue of standard, and 
was produced following wide 
consultation. One major change is 
that safety integrity levels (SILs), 
although used in earlier versions, 
are no longer mandated by the 
standard (however, some guidance 
on the use of safety integrity 
requirements – to define the 
variation of the degree of rigour of 
system analysis with potential 
safety risk – is provided in Annex 
C). 

Def (Aust) 5679 is also based on 
fundamental safety principles. 
However, safety critical systems 
engineering is still in its infancy and 
– in the author’s opinion – the time 
is not yet ripe for a purely goal-
based safety standard. Also, it will 
take some time to determine 
whether or not the adoption of 
goal-based standards is 
successful. Thus it is not intended 

that Def (Aust) 5679 follow 
overseas trends and become 
purely goal-based. The challenge 
is to make the standard generic (so 
that it applies to as many systems 
as possible), practical (with a clear 
description of the requirements on 
developers and evaluators) and 
effective (in that application of the 
standard will provide sufficient 
assurance). 

Structure of Def (Aust) 5679 Def 
(Aust) 5679 is a system level 
standard that provides detailed 
requirements and guidance on the 
structure of the Safety Case for a 
safety-critical system. It focuses on 
assurance activities: these are 
system development and analysis 
activities that provide evidence that 
the system meets its safety 
requirements. The main 
mechanism for structuring the 
safety case is to require a 
component level-design 
(components may be implemented 
using software, hardware or human 
operators). Key stages of the 
safety case are as follows: 

 Preliminary hazard analysis 
defines the system boundary 
and aims to identify all possible 
accidents, and their severities. 
System hazards are top-level 
states or events of the system 
from which an accident could 
conceivably result – possibly 
involving a further chain of 
events external to the system. 
Each system hazard 
corresponds to a system safety 
requirement (SSR), which 
requires that the hazard should 
not occur. To each SSR we 
assign – depending on the 
accident severity and the role of 
external factors – one of six 
levels of trust (LOTs). The LOT 
is a measure of the assurance 
required that the SSR is met by 
the system. 

 System hazard analysis derives 
component safety requirements 
(CSRs) for each component of 
the system. The next stage 
(called Safety Integrity 
Assessment) assigns – 
depending on the LOT of the 
parent SSR and on any 
protective measures used in 
system design (such as 
interlocks) – one of six Safety 
Integrity Levels (SILs) to each 
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CSR. Detailed guidance is 
provided on the various kinds of 
protective measures, and how 
SILs can be reduced by their 
use. 

 Component design assurance 
and component implementation 
assurance provide detailed 
evidence that the design and 
implementation of a given 
component will meet its CSRs. 
The amount of evidence 
depends on the SIL, and 
reflects how much effort is to be 
put into system development, 
testing, analysis and verification 
activities to show that a given 
CSR is met. Formal methods 
(i.e. design modelling, formal 
specification of requirements, 
and design and code 
verification) are mandated for 
the highest SILs. 

Def (Aust) 5679 requires that an 
independent system safety 
evaluation be carried out to assess 
the technical validity of the safety 
case. The evaluation is carried out 
in well-defined stages, after each of 
the safety case activities described 
above. The results of evaluation 
then feed back into system and 
safety case development. It is 
important to avoid the extreme 
situations where, on the one hand, 
system safety evaluators become 
part of the development process 
(and thus compromise 
independence) and, on the other 
hand, evaluation is done only at the 
very end of development (this 
could be very costly if a safety 
issue is not addressed in the safety 
case, and could have been picked 
up by the evaluator). 

Def (Aust) 5679 also provides 
guidance on the procurement of 
non-development systems: these 
are systems already developed 
overseas for other defence 
customers. They may need to be 
modified to suit the needs of the 
Australian Department of Defence. 
Also they may have been 
developed in accordance with an 
international safety standard or 
(possibly) not in accordance with 
any safety standard. Convincing 
evidence may be difficult to elicit, 
and such systems can present 
great challenges for procurement. 

Issues 
There are certain key aspects of 
Def (Aust) 5679 that differentiate it 
from some other safety standards. 

Many of these have posed 
challenges for the revision process, 
and have been debated at length. 
Some of these are discussed 
below. 

The assurance levels demanded 
by safety standards range 
considerably: from the lowest level 
(such as MIL-STD 882), through 
intermediate levels (such as IEC 
61508 and RTCA DO-178B), to 
very high levels (such as the 
original version of the UK DefStan 
00-55, which contained extremely 
demanding requirements for 
safety-critical software). For Def 
(Aust) 5679, we have chosen an 
assurance level that we believe is 
high enough to give confidence in 
system safety, but not so high as to 
place unreasonable demands on 
developers. This amounts to 
making a judgment about what 
best practice should be. 

Def (Aust) 5679 does not use risk 
tolerability criteria. In particular, it 
does not invoke the ALARP (as low 
as is reasonably practicable) 
principle so familiar in the UK 
context through the Health and 
Safety at Work Act. The ALARP 
principle states that there is a 
region of risk between strictly 
acceptable and strictly 
unacceptable levels where risks 
should be reduced where 
practicable. ALARP is intimately 
bound up with issues such as cost 
estimation, how to measure risk 
and what weight to give to risk 
reduction activities, and is 
problematic for software. Def (Aust) 
5679 makes no use of it and, as a 
consequence, does not allow the 
acceptance of specific risk levels 
by a higher authority. 

A related issue is that Def (Aust) 
5679 is not intended to be tailored. 
The processes described in it are 
mandatory. Many standards do 
allow for tailoring: developers or 
procurement agencies may decide 
to lower assurance requirements; 
they may decide to use their own 
risk tolerability criteria; they may 
decide not to use an independent 
evaluator, and so on. The ability to 
tailor standards is easily abused. In 
the author’s opinion, tailoring is 
inappropriate. It is not permitted in 
Def (Aust) 5679. 

Def (Aust) 5679 makes only limited 
use of probabilities. They are 
permitted only when assessing the 
chance of external events as 

contributions to accident 
sequences (and may then be used 
as a basis for reducing LOTs). 
However, the use of numerical 
probabilities for system hazards in 
computer-based systems is 
prohibited by the standard. 

It is clear that reliable hardware 
components should be used in 
safety-critical systems. Such 
components must also be 
combined together in a reliable 
way, so that random hardware 
failures do not contribute to system 
hazards. It is a subtle and not 
always easily appreciated point 
that reliability – while it is a highly 
desirable property of the system – 
does not actually constitute 
evidence that the system is safe. 
The main options for incorporating 
reliability in Def (Aust) 5679 are 
either to associate reliability targets 
with SSRs and flow reliability 
targets top-down through all the 
system design stages, or else to 
synthesise reliability estimates 
bottom-up in a separate stage 
following final implementation. The 
former seems to place undue 
constraints on design choices and 
also to risk confusion between 
assurance and reliability 
engineering activities. The latter 
seems to place too low a priority on 
reliability considerations during 
design. In our view, the latter 
option is preferable as it is of great 
importance that failure rates not be 
equated with assurance levels. 

The next step 
The intention is to issue the revised 
version of Def (Aust) 5679 in 
September 2005 for review and 
comment by the international 
safety community. For further 
information, contact the author of 
this article. 

------------------------- 

Bulletin Boards 
ACM Risk Forum On Risks To The 
Public In Computers and Related 
Systems – 
http://catless.ncl.ac.uk/Risks. 

Safety-Critical Mailing List Forum 
hosted by the University of York. 
Need to join using the form located 
at 
www.cs.york.ac.uk/hise/text/sclist/f
orm.php for access. 
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Certification 
At the ACS CS&SE Board Meeting held 18 July 2005, 
the board’s director Assoc Prof Karl Reed proposed 
that the aSCSa should take on a certification role on 
behalf of the ACS for those associated with safety-
related systems. 

This suggestion arose due to the inability of CMACS to 
fund the development and delivery of a module in 
relation to safety-related systems as the aSCSa 
Committee had been pursuing for some years. 

Competency Certification is no trivial matter. The 
aSCSa Committee discussed the issue at its 24 
October Committee Meeting. It was agreed that some 
type of certification would be useful if it was supported 
by the ACS and hence agreed to research the matter. 

The committee is seeking assistance for this 
endeavour. Anyone interested in contributing should 
contact the Chairman. 

Education & Training 
The success of the ANU-HISE 40hr Introduction to 
System Safety Engineering and Management course 
has encouraged the aSCSa and the ANU to offer it 
again in April 2006 (see Page 1 advert). Those wishing 
to participate should contact the aSCSa Secretary or 
Clive Boughton at the ANU. 

Policies & Guidelines 
To address meeting the intent of its proposed new 
mission statement, the aSCSa Committee agreed at the 
24 October 2005 Committee Meeting to publish 
policies, guidelines, and information/position papers in 
relation to safety-related systems containing software. 

As an example, one document being developed relates 
to the use of the C Language for safety-related 
applications. 

Anyone interested in providing input to the development 
of such documents should contact a member of the 
Committee. 

Appetite for Risk 
 

Written for Safety Systems – The 
(UK) Safety-Critical Systems Club 
Newsletter, Volume 15, Number 1, 
September 2005. 

Author:  G. Nikandros, aSCSa 

Risk management is about 
identifying and controlling risk, 
whether that is safety-related, 
environmental, commercial, legal, 
or reputation. The issue remains 
however as to how much control is 
adequate. While the ALARP 
Principle gives some guidance 
there remains the expectation by 
some that no harm should actually 
ever occur. 

A business exists as long as the 
business remains commercially 
(financially) viable. The pressures 
of competition, and in the case of 
public transport, government 
pressures to minimise costs, have 
an impact on how an organisation 
estimates and controls the safety 
risks of their endeavour. Frequently 
occurring events with the potential 
for harm are usually well 
understood and appropriately 
controlled, at least by reputable 
organisations. This is not usually 
so for the rarer and usually more 
catastrophic events; it is these 
events that make media headlines 
and initiate public inquiries. 

Public transport is very much 
influenced by government. Either 

the government owns the transport 
provider or pays for the service to 
be provided. Government is usually 
also the regulator of these 
industries. The following are 
extracts for legislation governing 
rail transport in the Australian 
states of Queensland and New 
South Wales: 

Key objectives of a GOC (Government 
Owned Corporation) under 
corporatisation 

(1) Under corporatisation the key 
objectives of a GOC are to be 
commercially successful in the 
conduct of its activities and 
efficient in the delivery of its 
community service obligations. 

(2) The commercial success and 
efficiency of a GOC are to be 
measured against its financial 
and non-financial performance 
targets. 

Queensland Government 
GOC Act 1993 

(1) The principal objectives of 
RailCorp are: 

(a) to deliver safe and reliable 
railway passenger services in 
New South Wales in an 
efficient, effective and 
financially responsible manner, 
and 

(b) to ensure that the part of the 
NSW rail network vested in or 
owned by RailCorp enables 
safe and reliable railway 
passenger and freight services 

to be provided in an efficient, 
effective and financially 
responsible manner. 

New South Wales Transport 
Administration Amendment (Rail 

Agencies) Act 2003 No96. 

It is clear from these legislation 
extracts, that there needs to be 
some trade-off between safety and 
financial performance. In Australia, 
public transport services are 
nowadays the subject of 
performance agreements, where 
failure to achieve the agreed 
minimum level of service results in 
financial penalty by way of 
reduction in the government 
subsidy. Such performance 
agreements typically cover the 
broad areas of profitability, service 
availability and safety. However 
because data concerning 
profitability and availability 
performance is constantly 
available, the focus is usually on 
these. Safety-related data, 
particularly relating to significant 
events is much scarcer due to their 
rarity, and therefore safety 
performance cannot be measured 
with any certainty over normal 
business reporting cycles. 

In Australia, it is the responsibility 
of the service provider to determine 
the adequacy of their safety risk 
controls. The adequacy of the 
controls depends on the 
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organisation’s appetite for risk 
which is very much influenced by 
the imposed short-term 
performance targets. 

However when accidents occur, 
there are the inquiries which 
inevitably make recommendations 
without necessarily considering the 
impact of those recommendations 
on the business or the role of the 
prevailing legislation in the 
accident. However there is usually 
no legal requirement to implement 
these recommendations. 

On August 12, 1991 a near miss 
occurred at Sydney’s Kingsford 
Smith airport. According to the 
official investigation report by the 
then Bureau of Air Safety 
Investigation (BASI), now the 
Australian Transport Safety Bureau 
(ATSB), this could very easily have 
been one of the world’s worst 
aviation accidents. 

At that time the runway 
configuration at Sydney Airport 
consisted of two runways which 
intersected each other with air 
traffic control services provided by 
the then Civil Aviation Authority 
established to operate as an 
Australian Government GOC in 
1988; although not corporatised, it 
did have a government appointed 
board. Due to the need to cater for 
increasingly greater air 
movements, a system which 
enabled simultaneous runway 
operations namely SIMOPS had 
been introduced. Under SIMOPS 
aircraft are cleared to land 
simultaneously on crossing 
runways without any consideration 
of the relative position of the 
aircraft involved. It assumes that 
one aircraft will stop prior to the 
runway intersection. This 
contrasted with the established 
intersecting runway procedures 
where one aircraft has to be first 
stopped short of the intersection, 
before the other aircraft is cleared 
to land or commence takeoff. 

The incident involved three aircraft; 
an Ansett Airbus A320 carrying 110 
persons landing on the cross 
runway; a Thai Airways DC-10 
carrying 185 persons which had 
landed on the main runway and 
rolling towards the intersection; and 
a Qantas B747 carrying 372 
persons holding on a taxiway near 
the runway intersection, waiting for 
the A320 to land. 

According to the BASI report, the 
captain of the A320 judged that the 
DC-10 might not stop before the 
intersection of the runways. He 
elected to initiate a go-around from 
a low height above the runway. At 
their closest point, the A320 and 
the DC-10 were only separated 
vertically by 11 (± 2) metres and 
horizontally by some 33 (± 20) 
metres. 

SIMOPS was only ever intended to 
be used at busy times and only 
when Australian aircraft were 
involved and were aware of the 
procedure. In this incident there 
was a non-Australian aircraft 
involved (if fact the pilot of the DC-
10 had never before flown into 
Sydney), the airport was not busy; 
about 20 movements an hour, 
much lower than the peak 50 
movements per hour. 

So why was SIMOPS in operation 
at the time? After all SIMOPS was 
a much riskier operation, although 
apparently deemed tolerable when 
balanced against the economic 
imperative of improving traffic flow. 
The report is however silent on 
how the decision was made to 
activate and suspend SIMOPS. It is 
however understood that it was 
basically at the discretion of air 
traffic controllers who apparently 
received a higher pay rate when 
SIMOPS was in use. According to 
the official report, the air traffic 
controllers felt that there was an 
expectation for SIMOPS regardless 
of movement rates. This is despite 
there being a number of SIMOPS 
incidents where aircraft failed to 
stop short of the runway 
intersection during the previous 2 
years. 

On 31 January 2003 at 
approximately 7:14 am local time, a 
four car suburban multiple unit 
passenger train operated by the 
then State Rail Authority, NSW 
(SRA, now RailCorp), left the track 
at speed and overturned 
approximately 1.9 kilometres south 
of Waterfall railway station. The 
train driver and six passengers 
were killed. The train guard and the 
remaining 41 passengers suffered 
injuries ranging from minor to 
severe. According to the 
subsequent inquiry, the train was 
travelling at approximately 117 
km/h as it entered the curve with a 
posted speed limit of 60km/h. The 
inquiry concluded that the condition 
of the track and associated 

infrastructure and any mechanical 
malfunction of the train could be 
excluded as possible causes. So 
too could deliberate or reckless 
behaviour on the part of the train 
driver. 

So why was the train speeding? 
The only plausible conclusion is 
that the driver suffered some 
incapacitation, although the cause 
of that incapacitation is 
inconclusive. The driver’s post-
mortem examination revealed that 
he had a 90% blockage of the left 
anterior descending coronary 
artery. The preponderance of 
medical evidence strongly 
suggests that the driver had 
suffered an incapacitating cardiac 
event. 

However the train was equipped 
with a functioning deadman system 
which should have prevented the 
accident. The deadman system on 
that type of train was designed to 
stop the train unless the train driver 
maintained continuous pressure on 
either a spring-loaded hand control 
or a foot pedal. The foot pedal was 
designed so that if too much or too 
little pressure was applied, the 
train’s emergency brakes would be 
applied. 

So why did if fail to prevent the 
accident? According to expert 
evidence presented to the inquiry, 
an incapacitated driver weighing 
more than 110 kilograms could, by 
the static weight of his legs, hold 
the foot pedal in the set position, 
thus preventing an emergency 
brake application. The train driver 
of the derailed train weighed 118 
kilograms at autopsy. According to 
the inquiry report, the SRA had 
apparently known of this limitation 
on this type of train for some 15 
years yet did nothing to redress 
this deficiency. 

The inquiry sums up safety 
management within SRA at the 
time of the accident as: 

A successful safety 
management system 
involves using a systematic 
process for managing risks 
and reducing them to an 
acceptable level. It is not 
disputed that, at the time of 
the Waterfall accident, the 
SRA and Rail Infrastructure 
Corporation (RIC) did not 
have an integrated safety 
management system. The 
dominant culture of the SRA 
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was not one of safety, but of 
on-time running. Whilst on-
time running is essential for a 
rail system, it is more likely to 
be achieved if the system is 
operating safely. 

This is a strong and damning 
finding. However, the notion that 
risks need to be reduced to an 
acceptable level, as opposed to 
ALARP is contrary to the prevailing 
legislation. However the inquiry 
report is silent on the contribution 
made by the legislative framework 
under which SRA operated. In fact 
the Waterfall report recommends 
that an Automatic Train Protection 
(ATP) system be installed, without 
any consideration of the prevailing 
legislation, nor any attempt to 
consider the practicability of such a 
system. ATP is known in the rail 
industry as a system that 
predicatively enforces speed and 
movement authority limits. 

Ironically, it is clear in the report 
that workplace health and safety 
was taken seriously. In fact it is this 
focus with workplace health and 
safety that influenced the 
introduction of the deadman’s 
pedal; the spring loaded twist grip 
hand control was seen as a source 
for repetitive strain injury. However, 
in providing the foot pedal, the SRA 
failed to understand the impact on 
the effectiveness of the deadman 
system. 

On 15 November 2004 at 2355hrs 
local time, a high speed diesel tilt 
train, operated by QR (Queensland 
Rail) derailed north of Berajondo 

According to the interim report 
released 16 February 2005 by the 
Australian Transport Safety Bureau 
(ATSB), the direct cause of the 
accident was excess speed. The 
train derailed on a curve with a 
posted speed of 60km/h. From the 
train’s data recorder, the speed of 
the train at the time of the 
derailment was 112km/h. There 
were 157 passengers and crew on 
board the train. No one was fatally 
injured; however, there were some 
significant injuries. 

Whilst officially the accident 
investigation is yet to identify the 
cause/s of the derailment, there 
has been much media speculation. 
One issue to emerge was that the 
section of track was equipped with 
an ATP system which would have 
prevented this accident had the 
train been equipped with it. A 
public statement from QR’s Chief 
Executive relating to ATP led to a 
satirical cartoon being published in 
The Courier Mail newspaper soon 
after the accident. 

The cartoon suggests that QR 
considered injuries to passengers 
and on-board services staff due to 
brake applications initiated by the 
ATP system as much more 
significant issue than derailment 
risks due to excess speed. 
However, it is the more frequent 
events that receive the most focus 
as these can be measured. The 
diesel tilt train had only been in 
service for some 17 months prior to 
the accident. There was however 
some 7 years of electric tilt train 
operation over the same route 

without any over-speed-related 
accident. 

It seems odd that harm arising from 
beverage spills as portrayed in the 
press was the only factor in 
deciding not to equip the tilt train 
with ATP. Hopefully the accident 
investigation will reveal other 
factors e.g. perhaps an underlying 
commercial or performance 
imperative. On June 17, 2005, 
QR’s CEO pre-empted the 
publication of the accident inquiry 
report by issuing a public statement 
that ATP will be fitted to all of QR’s 
tilt trains. 

Whenever trade-offs are made in 
controlling safety risk, there will 
inevitably be harmful accidents with 
the inevitable criticism. Where 
legislation mandates that trade-offs 
to be made by imposing short-term 
conflicting performance 
requirements, managers will be 
influenced, usually through bonus 
incentives, to focus on short-term 
results, hoping that no serious 
accident occurs during their tenure. 
Their appetite for risk is 
unfortunately influenced by the 
need to meet these short-term 
performance targets. 
Governments, in Australia at least, 
seem reluctant to mandate safety 
risk targets, leaving commercial 
organisations to self-regulate. 

 

 

 

 
The Courier Mail, November 22, 2004 
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