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aSCSa announces inaugural 
research award winner 

The aSCSa Chairman 
announced the inaugural 
winner of the aSCSa 
Research Award at the 
2009 Annual General 
Meeting held in August at 
the Canberra Convention 
Centre. 

The award of a plaque and 
$5000 was made to 
Squadron Leader Derek 

Reinhardt for research being undertaken as apart of a 
part-time self-funded PhD under the guidance of Prof 
John McDermid, University of York, UK. 

The Research 

There are numerous limitations with current 
approaches for dependable systems. Today 
certification of the dependability of a software-based 
system typically relies more on assessments of the 
process used to develop the system than on the 
properties of the system itself. There are quite a 
number of standards for the development of software, 
with an equally prolific number of related standards for 
system safety, software assurance and software 
safety. While these standards vary in their details, most 
adopt a similar approach to dealing with safety – by 
recommending or prescribing development processes 
and methods to be used to achieve different “levels” of 
integrity and safety. However, the effectiveness of 
these standards is often questioned. For example, do 
higher integrity levels produce safer software? Why is it 
that the standards disagree with each other? 

Derek's research hypothesises that it is feasible to 
develop a product evidence-based approach for 
demonstrating the safety of software for aircraft 
avionics systems, and that it is possible to defensibly 
reason as to the extent and sufficiency of evidence 
produced. 

Furthermore the research hypothesises that it is 
possible to set evidence-based requirements such that 
it simplifies (through removing ambiguity) the interface 
between suppliers and assessors or regulators. 

The conceptual framework is intended to be applied to 
real and constructed examples from Australian 
Defence Derek's research intends to provide a 
conceptual framework for determining and expressing 
the claims, relationships and dependencies that can be 
inferred from different software evidence types, and the 
assurance of these claims. 

The conceptual framework is intended to be applied to 
real and constructed examples from Australian 

Defence Force acquisition and modification 
developments. General principles shall be derived from 
the examples such that it is possible to set evidence-
based requirements for certification of software in 
safety critical aircraft systems. 

The aSCSa Research Award is an annual award and 
the aSCSa encourages those who are undertaking or 
applying research in relation to safety and/or mission 
critical systems to apply for the award. The closing 
date for the 2010 award is 30 April 2010. 
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conference with the inaugural Improving Systems 
and Software Engineering Conference (ISSEC) held 
at the Canberra Convention Centre during the week of 
10-12 August 2009. ISSEC itself was co-located with 
6th Annual Project Management Australia Conference 
(PMOZ). 

According
400 delegates to the PMoz/ISSEC conference, 120 
were ISSEC delegates. Feedback from the conference 
was a disappointing 26 responses. 

The conference program was arran
day commenced with a plenary session for PMOZ and 
ISSEC, four parallel sessions for PMOZ and five 
parallel sessions for ISSEC, one being a workshops 
session. The conference also included pre-conference 
workshops; there were four pre-conference ISSEC 
workshops, one of which was hosted by the aSCSa. 

There was no “aSCSa” stream as such; the papers th
would normally be delivered under the aSCSa banner 
were allocated under various session themes and 
arranged such that those with a safety/mission critical 
interest could attend all presentations. The delegate 
feedback was very supportive of this approach. 

So what was the contribution from aSCSa? 

The aSCSa contributed seven presenta
being a keynote and a pre-conference workshop. 

Because of the broad nature of the ISSEC PM e
the aSCSa opted for a keynote speaker to present a 
topic that would have wide appeal to the conference 
delegates. The aSCSa offered Felix Redmill as their 
keynote speaker. The title of Felix’s keynote 
presentation was “Bringing risk-based approaches to 
software development projects”. 

 

www.railsafetyconference.com.au 

http://www.issec.com.au/�
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Since the last newsletter the aSCSa Committee has 
been very much preoccupied with ISSEC 2009 and 
planning events for 2010. 

The aSCSa has again been invited to participate in 
ISSEC

rom the Chair 
 news item in the Los Angeles Times (repri

 wsletter) demonstrates how lessons lea
revious incidents are soon forgotten. 
ritten about Therac 25, a com

m
een
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ix people between June 1985 and Janua
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The Los Angeles Times article relates to 
and Drug Administration alert is
concerning CT scans for som
since February 2008 being at eight times the expected 
dose. The overdose was due to operator overriding of 
the in-built treatment programs. 

According to the manufacturer, the CT machine was not 
defective. However a machine that allows users to 
customise the in-built treatment programs such
excessive radiation doses result, certainly indicates that 
there has been some serious omission. 

October 28, 2009 saw the release of an independent 
review of the UK RAF Nimrod crash on September 02, 
2009 in Afghanistan, killing all twelve on board. This 
independent review was comm
Ministry of Defence following the RAF Board of Inquiry 
and the Coroner’s Inquiry. The findings are most 
disturbing in the no holds barred report. How could 
such a critical identified hazard be left open and a 
safety case issued supporting the aircraft’s 
airworthiness? An article based on ex
resultant report has been included in this newsletter. 

The Nimrod crash demonstrates the consequences of 
performing retrospective safety cases. The aircraft had 
provided safe service for some 40 years and, although 
not explicitly stated, there independent review suggests 
that the safety case project was under pressure to 
certify the aircraft’s airworthiness because the aircraft 
was an important RAF resource. 

 2010. 

Seasons greetings to all and I wish everyone a healthy 
and safe 2010. 

George Nikandros 
National Chairman 

 

Association Matters 
Annual General Meeting 
The 2009/10 Annual General Meeting was held on 
Tuesday, 11 August 2009 at ISSEC 2009 at the 
Canberra Convention Centre. There were 10 aSCSa 
members and 3 guests in attendance. 

At the meeting the continuing 2008/09 committee was 

nues the longstanding 

will be held in conjunction with next 
e on Safety-Related Systems. 

re-elected. The retirements of Rob Worthington and 
Derek Goedecke created two vacancies. Rob Weaver 
had nominated prior to the AGM and was duly elected; 
Rob’s election conti
representation from Airservices Australia. Derek 
Reinhardt nominated from the floor to fill the remaining 
vacancy and was duly elected. Derek brings a 
regulatory defence perspective to the committee. 

The next AGM 
Australian Conferenc

Constitution 
The aSCSa June 09 Newsletter detailed a number of 

largely to ACS 
port. 

were unanimously 

changes to the aSCSa Constitution, due 
providing membership administration sup

The amendments as proposed 
accepted at the 2009 AGM. 

Membership 

Membership renewal notices for 2009/10 to be issued 
in December 2009. 

There are currently 126 members, 51 financial and 75 
non-financial. 

National Committee 
George Nikandros Chairman (QLD) 

Kevin Anderson Secretary (VIC) 

Chris Edwards Treasurer (ACT) 

Tony Cant Conference Program Chair (SA) 

Clive Boughton Certification & Canberra Chapter 
Chairman (ACT) 

www.safety-club.org.au

Robert Weaver (ACT) 

BJ Martin (ACT) 

Allan Coxson (VIC) 

Tariq Mahmood (VIC) 

(VIC) Derek Reinhardt 

Web Site  

stitution the 2010/11 chairman will 
be elected by the outgoing committee and all other 
committee positions are declared vacant. 

The term of the current committee expires 30 June 
2010. As per the con
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The conference 

Delegate participation and satisfaction for the safety 
themed presentations was good. There were five 
presentation themes for ISSEC alone; the average 
number of participants, 37 was more that than 20% o
th
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The safety-themed presentations were well received; 
73% of the feedback indicated a good or better rating 
and 7% a poor rating. 
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ISSEC provided the aSCSa with an opportunity to raise 
its profile; there were certainly a number of interested 
visitors to the aSCSa table in the exhibitor’s area who 
had never previously heard of the aSCSa.  

The aSCSa certainly contributed to the success of 
ISSEC. Whether aSCSa has benefited in terms of 
profile and membership growth from ISSEC has yet to 
be determined. Financially the aSCSa made a 
substantial loss by participating in ISSEC 2009; that 
said, the world economic conditions were
many organisations curtailed their 
participation and sponsorship. 

 such that 
conference 

 

Joint Events 
The aSCSa co-hosted two technical prese
events in A

ntation 
ugust with the Risk Engineering Society 

(RES), one in Melbourne and the other in Brisbane. 

The aSCSa provided the presenter, Felix Redmill, and 
RES the venue and arranged catering. Felix presented 
a shortened version of his ISSEC workshop 
presentation “What makes software suitable for high-
integrity applications?” 

The attendance for the Melbourne event was a 
disappointing 12; the attendance for the Brisbane event 
was a respectable 30. 

 

Sponsorships 

be provided 

The aSCSa being a non profit organisation welcomes 
sponsorships to support and expand the activities and 
events of the organisation. Details will soon 
on the aSCSa website. In the interim, contact a 
committee member 

The aSCSa is receptive to sponsorship proposals. 

 

Research Award 
In 2007, the aSCSa 
launched a Research Award 
for all Australia citizens 
undertaking research  

The intention was to 
improve Australia’s skills 
and knowledge base in 
safety critical systems. 

Applications for 2010 close 
30 April. Application forms 
are available from the 
aSCSa website. 
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ISSEC - 2010 
Following on the success of ISSEC 2009, ISSEC 2010 

he conference will take place during the week of 23-26 
llocated with PMOZ, 
gram and Portfolio 

gram, nor the 

losely follow 

nd promote the 
afety/mission critical stream theme. 

urther details will be provided when known. 

If you have interest in submitting a p r please contact 
an aSCSa committee member

has been announced. 

T
August 2010 in Brisbane and be co
Australia’s Premier Project, Pro
Management Conference. 

No announcements have yet been made as to the call 
for papers, the outline of the event pro
venue. 

It is expected that the event program will c
the ISSEC 2009 program. 

The aSCSa has agreed to participate a
s

F

ape
. 

 

Training Courses 

 

Introduction to System Safety 

For the 6th consecutive year, the aSCSa in conjunction 
the Australian National University will be running the 

 day introductory University of York course is 

n 
m Safety 

orkload 

mbines traditional 
s and case studies 
. 

Formative Feedback 

Formative feedback is given in the form of answers to 
questions st y 
demon here 

fety

design, including risk, basic 
 types of hazard and safety 
employed within a control 

s associated with achieving and 
suring safety;  

nd assurance of 

e, students will be able to: 

es within the lifecycle, including their 

approach to certification in 

 Introduction and Concepts (Introduction to 

cident and incident analysis; 
Introduction to system safety lifecycles; 

entification; Basic risk 

ility (Overview of analysis 

 (Strategies and priorities 

; 
tionship between maintenance and 

highly successful Introduction to System Safety 
developed and delivered by the University of York.  

This five
offered as graduate coursework by the ANU College of 
Engineering and Computer Science and to industry 
through the aSCSa. 

Prerequisite knowledge 

There are no prerequisites for this course. A
introductory book such as Aircraft Syste
(Kritzinger, 2006) before hand may be helpful to look at 
prior to the course. 

W

The teaching for this module co
lectures with a number of exercise
which will be tackled in small groups

 in class, comments from case 
strators, model answers for case studies w

ud

available and individual written feedback on the 
assessment paper. 

Description 
This module provides an introduction to system sa  

a

engineering. It is intended to provide a basic 
understanding of safety processes and of certification 
which are required by all engineers. This module is an 

introduction to the principles of system safety and 
dependability by 
terminology, and the main
assessment techniques 
system development project. This module therefore 
aims to provide: 

 An awareness of the primary concepts and 
range of issue
as

 An understanding of the role of safety analysis 
techniques in achievement a
safety;  

 An initial ability to apply key safety analysis 
techniques. 

Learning Outcomes 

of this modulOn completion 

 Understand (safety) risk, and the factors 
influencing perception and acceptability of risk;  

 Be able to give definitions of safety-related 
terminology, and discuss how the use of 
terminology varies between countries and 
industrial sectors;  

 Have an understanding of typical control 
system safety lifecycles, and the roles of the 
major groups of safety and dependability 
techniqu
roles in driving and evaluating designs and 
design alternatives;  

 Understand the 
domains such as civil aerospace, and the role 
of safety analysis techniques in certification. 

Content 

accidents, hazards and risk; Formal definitions of 
terminology; Ac

Preliminary Hazard Id
concepts; Role of safety process in certification.)  

 Safety Requirements (Types of safety 
requirement, including derived requirements; 
Setting of safety requirements, including role of 
FFA; Systematic Failure and DALs; Introduction to 
dependability and dependability data; Reliability, 
availability and dispatchability.)  

 Analysis of Dependab
techniques (FMEA, FMECA, FTA, common cause 
analysis); FMECA for mechanical elements, and 
links to safety cases; Role of Markov analysis; 
Preliminary System Safety Assessment (PSSA) 
process.)  

 Design to Achieve Safety
for controlling risk; Technical approaches to 
controlling risk such as fault tolerance; Value and 
drawbacks of different classes of architecture
Rela
avail bility.)  

 Management of Safety (Safety Cases: safety 
argument and evidence; Certification processes 

http://www.issec.com.au/�
http://www.anu.edu.au/�


 

and practices; Safety management overview; 
Overview of continued airworthiness issues.) 

Teaching Materials 

Copies of all lecture slides, case studies and exercises 
will be provided. 

Recommended Books 

Rating Author Title 
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Publisher Year 

 D. Kritzinger Aircraft System 
Safety 

Woodhead 2006 

 JD Andrews 

TR Moss 

Reliability and 
Risk Assessment 

Professional 
Engineering 
Publishing 

2006 

 C.A.  
Ericson II 

Hazard Analysis 
Techniques for 
System Safety 

Wiley 2006 

 FAA System Safety 
Handbook 

FAA on web 2007 

 Nureg Fault Tree 
Handbook 

Nureg 1973 

 

Interested in this course? 

The course has been popular since its launch in 2005. 

 

 

he venue for this course will be at the Australian 

 
 

advise the date. 

The full course fee will be $3080 (incl. $280 GST) per 
participant.  For those registering early (date to be 
determined) a discounted fee of $2530 (incl. $230 GST) 
per participant will apply. A discounted fee is available 
to aSCSa members and students. Members and 
students are also offered a discounted early-bird fee. 
The member / student rate also applies for group 
bookings (3 or more). 

Registration will open as soon as the course date is 
known. Please contact an aSCSa committee member if 
you are interested in attending the 2010 course. 

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

T
National University, Canberra. 

This course is expected to be offered during the autumn
in 2010, most likely April 2010. The ANU has yet to

  

 

System Safety Engineering Master Class 

Engineering Education Australia (EEA), on behalf of 
Engineers Australia in partnership with AMOG 

ing, 
, 
d 

software safety management, are brought to life by 
detailed case studies, practical trouble shooting and 
real life worked examples. 

For details of future courses see EEA webs

Consulting, offer a System Safety Engineering. This five 
day intensive master class delivers the critical aspects 
of system safety engineering and management. The 
key delivery areas of system safety engineer
development and maintenance of the safety case
hazard identification/analysis and risk reduction, an

ite. 

 

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

e Safety-Critical Mailing List Forum hosted by th
University of York. Need to join using the form located 
at www.cs.york.ac.uk/hise/text/sclist/form.php for 
access. 

Hospital error leads to 
radiation overdoses 
After Cedars-Sinai reset a CT scan machine in 
February 2008, more than 200 brain scans on potential 
stroke patients were performed at eight times the 

ource:  Alan Zarembo, The Los Angeles Times 
ate:  October 13, 2009 

-me-cedars13-

normal dose of radiation, the hospital says. 

S
D

http://www.latimes.com/news/local/la
2009oct13,0,1200257.story 

Scores of radiation overdoses at Cedars-Sinai Medical 
Center have been traced to a single cause: a mistake 
the hospital made resetting a CT scanner. 

Doctors believed it would provide them more 
useful data to analyze disruptions in the flow of blood to 
brain tissue. 

That meant resetting the machine to override the pre-
programmed instructions that came with the scanner 
when it was installed. 

Hospital officials said Monday that the error occurred in 
February 2008, when the hospital began using a new 
protocol for a specialized type of scan used to diagnose 
strokes. 
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"There was a misunderstanding about an e
default setting applied by the machine . . . ," 
the renowned Los Angeles hospital said
statement that provided no other details 

mbedded 
officials at 

 in a written 
about how the 

 the new 
 dose was essentially locked in. 

 as a CT 
ose. 

. 

 inform them of the mistake. Only then, 

 of the skin. 

DMO releases new safety 

error occurred. "As a result, the use of this protocol 
resulted in a higher than expected amount of radiation." 

The dose of radiation was eight times what it should 
have been. 

Once the scanner was programmed with
instructions, the higher
Each patient who got the procedure -- known
brain perfusion scan -- was subjected to the overd

The machine was used for other types of scans but the 
reset error affected only the potential stroke patients, 
said Richard Elbaum, a hospital spokesman

The error went unnoticed for the next 18 months, until 
this August, when a stroke patient informed the hospital 
that he had begun losing his hair after a scan. 

When the hospital reviewed its records, it found -- and 
contacted -- 206 people who had received the 
overdoses to
Elbaum said, did the hospital learn that about 40% of 
them had suffered patchy hair loss. Many also 
experienced reddening

 
FDA Alert Notice (page 1) 

 

engineering for defence 
systems standard 
The Australian Defence Materiel Organisation released 
a new version, Issue 2 of DEF(AUST) 5679. 

DEF(AUST) 5679 differs from generic system safety 
standards like IEC 61508 which prescribe the 
development process; DEF(AUST) 5679 prescribes the 
process for developing the safety case. 

The aim of this Standard is to promote, within the 
Department of Defence, a uniform approach to safety 
engineering that: 

 integrates safety management with system-
wide safety; 

 specifies a level of rigour for system 
development and analysis that is appropriate 
to the critical 

 nature of system components; and 

 is not overly prescriptive about engineering 
processes and methods to be used. 

DEF(AUST)5679 Issue 2 provides requirements and 
guidance, both for safety management and for the 
safety engineering processes that:  

 provide assurance that the system will operate 
safely in its intended environment; and  

eived dangers from the system.  

uch processes result in a safety case: this involves 
 

in 
 

e. 

 are appropriately rigorous relative to the 
perc

S
reasoned argument, based on evidence, for safety of
the system. The safety case as described 
DEF(AUST)5679 consists of three phases: hazard
analysis, safety architecture and design assuranc

 

 

http://www.fda.gov/MedicalDevices/Safety/AlertsandNotices/uc
m185898.htm 

 

http://www.fda.gov/default.htm�


 

DEF(AUST)10679 is the new companion handbook to 
the self contained DEF(AUST)5679 Issu
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e 2. 

lled the 

 System Safety Evaluation Plan  

 Hazard Analysis Report  

 Safety Architecture Report  

 Design Assurance Reports  

 Safety Case Summaries  

 Review and Evaluation Reports  

The Guidance Material also includes the following 
Issues Guidance Papers:  

 Advice to Project Offices  

 Tools and Techniques for Safety Architecture  

 Tools and Techniques for Design Assurance  

 Non-Development Items  

The best way to use the Guidance Material is to 
download it as a zip file (20mb), unpack the file to a 
directory on your machine, and open the file 
DefAust10679.pdf. This file links to all the other files 
that make up the Guidance Material. Also the cross-
references will then work correctly. The recourses ar
available at the Defence Material Organisation’

ebsite:  www.defence.gov.au/dmo/

DEF(AUST)10679 contains a detailed Case Study 
illustrating the use of DEF(AUST)5679 Issue 2 on a 
realistic (but fictitious) Defence System, ca
Phased Array Radar Target Illumination (PARTI) 
System. The Case Study includes the key deliverables 
required by DEF(AUST)5679:  

 System Safety Management Plan  

e 
s 

w  (Expand "Industry 
Resources" on the left-hand menu and choose 
"Publications", and scroll down to "Standards" on this 
page). 

Loss of Nimrod XV230 – 
Afghanistan, 02 September 
2006 
The following paragraphs are taken from
form the independent review announ

 the Report 
ced by the 

 Ministry of Defence 
r this independent 
 Board of Inquiry 
as commissioned 

w into the 
of Nimrod XV230 in 

Secretary of State for Defence, UK
on 04 December 2007. The trigger fo
review was the findings of the RAF
Report. Charles Haddon-Cave QC w
on 13 December 2007 to conduct a revie
wider issues surrounding the loss 
Afghanistan on 2 September 2006. 

Source:  The Nimrod Review, 28 October 2009, London: The 
Stationery Office, © Crown Copyright 2009. http://www.nimrod-
review.org.uk/ 

On 2 September 2006, RAF Nimrod XV230 was on a 

 
, 

raft and the death of 
ll crew complement 

routine mission over Helmand Province in Southern 
Afghanistan in support of NATO and Afghani ground
forces when she suffered a catastrophic mid-air fire
leading to the total loss of the airc
all those on board. XV230 had a fu
of 12 on board, together with two mission specialists. 

 

 

XV230 had taken off from the Deployed Operational
Base (DOB

 
) at 09:13 hours that morning. All went 

crew immediately 

he RAF Board of Inquiry conducted a seven-month 
inquiry and, despite the absence of physical evidence, 
was able to determine that the most probable physical 
causes of the fire and explosion were: 

(1) Fuel source: The escape of fuel during Air-to-Air 
Refuelling, or a leak from a fuel coupling or pipe, led to 
an accumulation of fuel within the No. 7 Tank Dry Bay; 
alternatively, although of a lower probability, a hot air 
leak damaging fuel system seals.  

(2) Ignition source: Ignition of that fuel by the Cross 
Feed/SCP1 duct. 

The main conclusions of the RAF Board of Inquiry have

according to plan until 11:11:33 when, some 1½ 
minutes after completion of Air-to-Air Refuelling (AAR) 
from a Tristar tanker, the crew were alerted that 
something was amiss by two almost simultaneous 
warnings: a fire warning in the bomb bay and a 
smoke/hydraulic mist warning in the elevator bay. At 
11:12:26 the aircraft depressurised. At 11:13:45 the 
camera operator reported “we have flames coming from 
the rear of the engines on the starboard side”. Upon 
receiving the first warning, the 
commenced emergency drills and at 11:14:10 
transmitted a MAYDAY whilst diverting to Kandahar 
airfield. 

At 11:16:54 the Nimrod was observed by a Harrier GR7 
pilot in a descent with flames emitting from the 
starboard wing root and the starboard aft fuselage. At 
11:17:39, the Harrier GR7 pilot reported that the aircraft 
had exploded, at what he believed to be 3000 feet 
above ground level, and he observed wreckage striking 
the ground. 

T

 
been confirmed by two leading agencies, the UK Air 
Accident Investigation Branch and the United States Air 
Force Safety Center. 

However the RAF Board of Inquiry found that a ‘Safety 
Case’ prepared in respect of the Nimrod MR1 and MR2 
aircraft between 2002 and 2005, the Nimrod Safety 
Case, contained a number of significant errors, but this 
was outside the RAF Board of Inquiry’s terms of 
reference. 

                                                      
1 The Cross-Feed duct was part of the original specification of 
every Nimrod MR1 and R1. The Supplementary Conditioning 
Pack (SCP) duct was added to the upgraded Nimrod MR2s. 
The combined duct is known as the Cross-Feed/SCP duct. 
The purpose of the Cross-Feed/SCP duct was to allow high 
pressure, high temperature (around 400oC+) “bleed-air” to be 
transferred between the engines and to the SCP. Depending 
primarily on the engines’ power settings, the Cross-Feed duct 
could contain hot bleed-air at up to 470°C during flight. 



 

 

Nimrod Review was announced on 13 December 2007, 
with the following broad Terms of Reference: 

“In light of the board of inquiry report: 

To examine the arrangements for assuring the 
airworthiness and safe operation of the Nimrod 

action; 

To assess where responsibility lies for any 
failures and what lessons are to be learned; 

To assess more broadly the process for 
compiling safety cases, taking account of best 
practice in the civilian and military world; 

And to make recommendations to the Secretary 
of State as soon as practicable, if necessary by 
way of interim report” 

Introduced Design Flaws 

Design flaws introduced at three stages played a crucial 
part in the loss of XV230. First, the original fitting of the 

d, 
th Air Refuelling 
m

Th d 
en n 
re 9 
re

Pr

Th g 
sig ntially relevant to XV230; in particular, the 
ru r 
20

Nimrod Safety Case 

The drawing up of a ‘Safety Case’, to identify, assess, 
 

 

 
 
 
 

Ni  
ca h 
ha afety Case 
had b n, 
th et 
pr o-
Ai n would have been identified 

 of XV230 in September 

ause it had successfully flown for 30 
ing up the Safety Case 

paperwork and ‘tick box’ exercise. 

s “Open” and 
e work was, in any event, riddled 
lysis and risk categorisation. The 

ges, which led to a 

such as safety and airworthiness. 

MR2 in the period from its introduction in 1979 to 
the accident on 2 September 2006, including 
hazard analysis, the safety case compiled in 
2005, maintenance arrangements, and 
responses to any earlier incidents which might 
have highlighted the risk and led to corrective 

Cross-Feed duct by Hawker Siddeley (later became 
British Aerospace) in about 1969; second, the addition 
of the SCP by British Aerospace in about 1979; thir

e fitting of the permanent Air-to-
odification by British Aerospace in about 1989. 

ese three design flaws were contrary to soun
gineering practice at the time and contrary to desig
gulations in force in 1969, 1979 and 198
spectively. 

evious Incidents 

ere were a number of previous incidents and warnin
ns pote

pture of the SCP duct in Nimrod XV227 in Novembe
04 should have been a “wake up call”. 

and mitigate potentially catastrophic hazards before
they could cause an accident, was mandated for 
military aircraft and other military platforms by
regulations introduced in September 2002. 

The Nimrod Safety Case was drawn up between 2001
and 2005 by BAE Systems (Phases 1 and 2) and the
MOD Nimrod Integrated Project Team (Third Phase),
with QinetiQ acting as independent advisor. The

mrod Safety Case represented the best opportunity to
pture the serious design flaws in the Nimrod whic
d lain dormant for years. If the Nimrod S

een drawn up with proper skill, care and attentio
e catastrophic fire risks to the Nimrod MR2 fle
esented by the Cross-Feed/SCP duct and the Air-t
r Refuelling modificatio

and dealt with, and the loss
2006 would have been avoided. 

Unfortunately, the Nimrod Safety Case was a 
lamentable job from start to finish. It was riddled with 
errors. It missed the key dangers. Its production is a 
story of incompetence, complacency, and cynicism. 
The best opportunity to prevent the accident to XV230 
was, tragically, lost. 

The Nimrod Safety Case process was fatally 
undermined by a general malaise: a widespread 
assumption by those involved that the Nimrod was ‘safe 
anyway’ (bec
years) and the task of draw
became essentially a 

Phases 1 and 2 of the Nimrod Safety Case were poorly 
planned, poorly managed and poorly executed, work 
was rushed and corners were cut. The end product was 
seriously defective with 40% of the hazard
30% “Unclassified”. Th
with errors of fact, ana
critical catastrophic fire hazard relating to the Cross-
Feed/SCP duct (Hazard H73) had not been properly 
assessed and, in fact, was one of those left “Open” and 
“Unclassified”. 

Organisational Causes 

Organisational causes played a major part in the loss of 
XV230. 

Huge organisational changes took place in the MOD in-
service support and airworthiness arrangements for 
Defence equipment and RAF aircraft in the years prior 
to the loss of XV230. 

The MOD suffered a sustained period of deep 
organisational trauma between 1998 and 2006, 
beginning with the 1998 Strategic Defence Review. 
Financial pressures and cuts drove a cascade of 
multifarious organisational chan
dilution of the airworthiness regime and culture within 
the MOD, and distraction from safety and airworthiness 
issues as the top priority. 

There was a shift in culture and priorities in the MOD 
towards ‘business’ and financial targets, at the expense 
of functional values 
The Defence Logistics Organisation, in particular, came 
under huge pressure. Its primary focus became 
delivering ‘change’ and the ‘change programme’ and 
achieving the ‘Strategic Goal’ of a 20% reduction in 
output costs in five years and other financial savings. 
Airworthiness was a victim of the process started by the 
1998 Strategic Defence Review. 

Conclusions 

Throughout its 40-year life, the Nimrod has very 
successfully and safely fulfilled a wide range of complex 
roles, including monitoring Soviet maritime activity and, 
more recently, in support of land conflicts. The Nimrod 
has been a British success story. 

Continues Page 9 
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Members of the aSCSa wishing to participate should 
register using the registration form with the aSCSa VIP 
code P10M04ASCSA. This affords members a 10% 
discount. 

 

Loss of Nimrod XV230 
(continued) 
How was it, therefore, that XV230 suffered a 
catastrophic failure on 2 September 2006 with the loss 
of 14 lives? 

This Report, explains the manner in which the 
conditions for a major catastrophic accident can be 
created by lurking weaknesses, errors and omissions 
sometimes set in train years apart. The history of the 
development of the Nimrod from the Comet and its 
subsequent modification to the MR2 and fitting of air-to-
air refuelling, show the insidious manner in which
several potential weaknesses can weave into a 
dangerous design over time. It is important to analyse 
and understand how such individual weaknesses can 
coalesce and have unforeseen ramifications far beyond 

their perceived significance when each is simply viewed 
in isolation. 

The seeds of the disaster which befell the XV230 in 
September 2006 lay in the Nimrod’s design and 
modifications decades before. 

The lessons to the learned from the loss of Nimrod 
XV230 are profound and wide-ranging. Many of the 
lessons to be learned are not new. The organisational 
causes of the loss of Nimrod XV230 echo other major 
accident cases. 

Those involved in Military Aviation Airworthiness would
benefit from an understanding of Accident Theory. 

 failure to adhere to basic Principles; 

(2) a Military Airworthiness System that is not fit 
for purpose; 

(3) a Safety Case regime which is ineffective and 
wasteful; 

eeds of 

eaknesses in the area of 

 

 

The shortcomings in the current airworthiness system in 
the MOD are manifold and include 

(1) a

(4) (an inadequate appreciation of the n
Aged Aircraft; 

(5) a series of w
Personnel; 

(6) an unsatisfactory relationship between the 
MOD and Industry; 

(7) an unacceptable Procurement process leading 
to serial delays and cost-overruns; and 

(8) a Safety Culture that has allowed ‘business’ to 
eclipse Airworthiness. 

The review report makes recommendations to address 
shortcomings. 

 

Book Review 
Catalogue of Risks 
Natural, Techni

 

cal, Social and Health 

an edition published by Dirk 

nitions, theory, 
s. This 

 all the 

ology, nature, law and quality of 

xperienced a dramatic growth in 

Risks 

Proske, Dirk 
Original Germ
Proske Verlag, Dresden, 2004 

2008, XVI, 510 p. 272 illus., Hardcover 
 
ISBN: 978-3-540-79554-4Catalogue of 
Risks 

The review by Clifton A. Ericson II is from the Journal of 
System Safety, Volume 45, No. 5 Sep-Oct 2009. 

Catalogue of Risks is a jam-packed, 510-page 
encyclopaedia on risk, covering defi
concepts, risk tables and collected risk statistic
book presents risk from the definition through
factors that risk touches, such as mathematical 
methods, society techn
life, to name a few. 

The topic of risk has e
interest over the last few years, not only in the field of 
safety, but in other fields such as economics, sociology 



 

-------------------------------------------------------------------------- and politics. This book is an excellent attempt to cover 
all issues regarding ri
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sk. 

er, randomness, coupling, 

 major 

the concept of lost-life years) leads to 
uality-of-life parameters as measurements of risk. In 

eral this parameter permits comparison of the 
efficiency of all safety measures over the entire human 
society. 

This is a book t carefully 
digested in order  the full 
content. A list of s hows the depth 
of this book: 

 Risk conc

 Definition

 Risks and rred 

 Risk in 
rts etc.) 

 Various risk measures 

dge and viewpoints come to life. 

wth of the safety field. This 

  
RISK 2010Catalogue of Risks begins by discussing in detail terms 

such as risk, hazard, disast  
cohesion, indetermination and uncertainty. Then, 
disasters and risks are categorised into natural, 
technical, health and social risks, and then the

 

The Risk Engineering Society of En
has announced its biennial National 

gineers Australia 
Risk Engineering 

ent to be held at the Melbourne 

disasters in these categories are listed. Risk 
parameters are introduced to allow the objective Society Conference ev
description of risks. The explanation of risk parameters 
(such as mortalities, fatal accident rates, the family of F-
N curves and 

Cricket Ground Function Centre on 11 to 12 March 
2010. 

The conference theme is: 

DELIVERING MAJOR INITIATIVES 

The broad range of topics includes: 

 Infrastructure – transport, water, tunnels, 
major hazard facilities 

 Crisis – criticality, vulnerability, fire/security 
natural disasters 

 Regulation 

q
gen

hat should be slowly and 
 to grasp and comprehend
ome of the chapters s

epts 

s of risk 
 Case studies – lessons learned 

Registration for this event has not yet been announced. 
More details will hopefully be available soon on the 
Engineers Australia Events website page. 

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

 various disasters that have occu

different fields (geological, climatic, 
Aeolian, technology, health, spo

 Subjective risk judgement 

 Quality of life risk measures 

 Law and risk 

 A ship-bridge impact risk assessment example 

One of the amazing things about risk is just when you 
think you have a full grasp of the subject, new 
information, knowle
This book is one of those vehicles of knowledge on risk. 
One chapter I found enlightening was on risk and law. 
As delineated in this chapter, the inter-relationship 
between the two is very dependent and somewhat 
symbiotic. This law-risk relationship helps explain the 
sporadic, but necessary gro
chapter shows the gradual application and increase in 
safety through the development of safety regulations 
beginning in Europe 1342. 

This book was written for scientists, engineers, 
practitioners, academia, lecturers and students. It is a 
must read and should be on every safety engineer’s 
bookshelf. It is a useful resource for the accident-risk 
statistics in many fields, and provides insight into all the 
various aspects of risk. It should be required reading for 
anyone in the system safety discipline, and anyone who 
wants to know more about risk. It is not a “how to” 
manual, but a summation of contemporary thinking on 

the subject.  

 

 

Wishing to advertise a 
course or event? 

Contact aSCSa Secretary 
nderson @ 

 
Then place your advert here 

for $110.00 (incl. GST) 
 

kevin.a
hyderconsulting.com 

 

 

 

Risk 
Reliability 
Resilience 
Contact:   kevin.anderson@hyderconsulting.com  
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