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PREFACE 
 

Professor Andrew Hopkins is considered one of the world’s foremost constructive critics on 
OH&S and world leading expert on major industrial accidents. He has written extensively on 
OH&S issues, including two books Lessons from Longford: The Esso Gas Plant Explosion 
and Safety, Culture and Risk (published by CCH Australia Limited, a Wolters Kluwer 
business), and has conducted lectures for organisations such as BHP, Shell, Conoco Phillips, 
the Offshore Petroleum Safety Conference, Origin Energy, Queensland Alumina, and the 
Australian Defence Force Academy. He was an expert witness at the Royal Commission into 
the causes of the fire at Esso’s gas plant at Longford in 1998 and in 2001 he was an expert 
member of a Board of Inquiry into the poisoning of F111 maintenance workers at Amberley 
Air Force Base.  
 
FutureMedia in conjunction with Professor Andrew Hopkins has developed this interactive 
training workshop, which is based on his extensive studies and research. The workshop will 
assist you and your organisation in assessing and uncovering potential risks and taking 
appropriate action.  
 
This Facilitators Guide forms part of an overall workshop developed by FutureMedia with 
substantial assistance from Colin Parkin, COVAL Risk Management Solutions and Paul 
Pascoe, Professional Safety Solutions. Both of whom possess considerable experience and 
have been endorsed by Professor Hopkins to develop the program. 
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TERMS AND CONDITIONS OF USE 
 

This guide is for informational purposes only and the workshop is not intended as a substitute 
for first hand knowledge of applicable acts/regulations and is for educational purposes only. 
Because of the possibility of human error, the publisher does not guarantee its accuracy, 
adequacy or completeness. FutureMedia is not responsible for any errors, omissions, 
misprinting or ambiguities contained herein or for the results obtained from use of such 
information. FutureMedia makes no representation or warranty as to the compliance of this 
program with any or all applicable laws in the purchasers’ jurisdiction. 
 
FutureMedia’s liability for any damages to the purchaser or to any other party shall not 
exceed the amount paid by the purchaser for the workshop. In no event shall Futuremedia be 
responsible for any indirect or consequential damages or loss of profits, even if Futuremedia 
has been advised of the possibility of such damage. Some territories/states do not allow the 
limitations or exclusion of liability for incidental or consequential damages, so the above 
limitations or exclusions may not apply to the purchaser. 
 
Nothing herein is to be regarded as indicating approval or disapproval of any specific product 
or practice. Users should verify the information through their own qualified professional 
advisers. FutureMedia believes that the advice and information herein is accurate and 
reliable but no warranty of accuracy or reliability is given and no responsibility arising in any 
other way whatsoever for errors or omissions (including responsibility to any person by 
reason of negligence) is accepted by FutureMedia. 
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WORKSHOP CONTENTS 
 
The Preventing Disaster: Learning from Longford Workshop consists of: 
 
DVD 
Professor Andrew Hopkins features in the DVD. It gives the Facilitator the option of viewing 
the program in two versions: 
 

 Interactive version with pauses for workshop activities. 
 

 Linear version with no pauses. 
 
 
Facilitators Guide 
This Facilitators Guide is provided to assist the presenter in conducting an effective program 
and consists of the following items: 

 Running Sheet – brief outline of suggested program. 

 Lesson Plan – detailed guidance and information for each session. 

 DVD Script – actual script of all words spoken on the DVD. 

 Forms – The following forms are provided to assist in the administration of the 
program: 

 Assessment Questionnaire 
 Assessment Questionnaire Answers 
 Attendance Sheet 
 Workshop Evaluation 
 Certificate of Attendance 

 
Facilitators Reference Material 
The Facilitators Reference Material will enable the facilitator to familiarise themselves in more 
detail with the various topics and issues raised in the program and consists of the following: 

 Articles 

 References 

 Web sites 
 
Participants Notes 
To allow the participants to follow the program and to record their own thoughts, observations 
and conclusions the participants notes are arranged to follow the video and consists of: 

 Summary of Key Points for each section 

 Activity for each section 

 Reference section 
 
PowerPoint Presentation 
Designed for use by the facilitator, the presentation consists of embedded video clips of the 
program, review slides of each element, workshop activities and illustrative slides. 

 

Andrew Hopkins’ Book: Lessons From Longford: The Esso Gas Plant Explosion 
Published by CCH Australia Limited, a Wolters Kluwer business, this book is useful as 
background reading for this workshop.  

SAMPLE
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USING THE WORKSHOP 
 
DVD 
The DVD component of this training workshop is not intended for use as a stand-alone 
training program and to obtain maximum benefit, the video should be used as part of a 
properly structured training process. 
 
Facilitators Guide 
The video program script is included in this Facilitators Guide to allow the presenter to fully 
research and develop examples specific to your own operation. 
 
Recommended time frames are provided however, the actual time taken to conduct the 
program by the Facilitator will be determined by: 

 which areas are seen as important to each organisation 

 whether other data specific to your own organisation is included in addition to, or 
instead of, the program format 

 
All information included in this Facilitators Guide may be copied and distributed within your 
organisation. Copyright requirements prohibit distribution outside your organisation. 
 
Facilitators Reference Material 
Facilitators should carefully familiarise themselves with the whole program including the 
Reference Material and prepare their own input accordingly.  
Note: The Facilitator should ensure they are familiar with the Safety Case concept and 
its application. 
 
Participant Notes/PowerPoint Presentation 
The process consists of the Facilitator playing the DVD, pausing at the indicated sections, 
conducting ‘learning’ sessions utilising the PowerPoint Slides and Participants Notes 
Activities. Alternatively, the Facilitator may run the PowerPoint slides with the embedded 
video clips. Participant Notes contain a summary of each Key element and a defined Activity 
exercise to re-enforce the learning. 
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RUNNING SHEET 
 
Timings are based on commencing at 09.00 and completion by 16.30. These are only 
provided as a guide and should be adjusted by the Facilitator as required and will depend 
on the group you are presenting to, the nature of work conducted and any organisational 
requirements. 
  

Timing Title 
08.30 Administration 

09.00 Opening 

 Introduction: Preventing Disaster – Learning from Longford 

09.30 Lesson One: Systematic Hazard Identification  

 Activity 1 

09.50 Lesson Two: Corporate Safety Function 

 Activity 2 

10.15 Break 

10.30 Lesson Three: Government Legislation 

 Activity 3 

10.50 Lesson Four: Auditing 

 Activity 4 

11.15 Lesson Five: Reporting System 

 Activity 5 

11.45 Lesson Six: Reliance on LTIFR 

 Activity 6 

12.15 Lesson Seven: Front Line technical support 

 Activity 7 

12.45 Break 

13.45 Lesson Eight: Alarm System design 

 Activity 8 

14.15 Lesson Nine: Management of change 

 Activity 9 

15.00 Lesson Ten: Communication between shifts 

 Activity 10 

15.15 Break 

15.30 Lesson Eleven: Maintenance cut backs 

 Activity 11 

15.45 Interconnection & Single Supply 

16.00 Action Plans 

 Activity 12 

 Conclusion 

16.30 Close 
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LESSON PLAN 
 

Timing Session Explain Reinforce/Activity 
08.30 Administration Room check - ensure set up is for Group work. 

Available to meet participants on arrival 
Attendance sheet 
Display PPT Slide No1 as background 

 

PPT SLIDE No 1 

9.00 Introduction Formal Welcome 
Emergency procedures for the venue (Add venue slide here if available) 
Venue facilities – toilets, tea/coffee, other 
Mobile phones – off/silent 
Natural breaks 
Participants Notes 
Assessment Questionnaire at conclusion of workshop 

 

PPT SLIDE No 2 

 DVD Play DVD until “Pause for Workshop Activity”.                                                                       PPT SLIDE No 3 
 
 

09.30 1. THE HAZARD 
IDENTIFICATION 
FACTOR 

Legislation/due diligence models/OHSMS all require the identification of hazards (and 
management of them). The rigour used in conducting this process will ultimately 
determine the level of risk of an operation. (This is part of Corporate Governance in 
having minds focussed on the likely risks) 
 
The Royal Commission paid a lot of attention to this particular failure. 
 
A major hazard is generally associated with the potential for fire, explosion or 
dispersion of toxic chemicals and usually involves release of material from 
containment detrimental to people and the environment.  
Major hazard facilities have to be operated to a very high safety standard, which 
requires state of the art techniques and management practices to prevent any major 
disasters affecting employees, the community and the environment at large.  
 

PPT SLIDE No 4 

 

  Turn to Participants Notes ACTIVITY 1 
Create Groups 
In your groups identify what formal processes need to be in place to identify major 
hazards and indicate how these processes can be reviewed. 
Spokesperson to present summary 
Summarise requirements: 
 
In order to implement a system of controls for major hazards successfully, management 

ACTIVITY 1- Participant Notes 
PPT SLIDE No 5 
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Timing Session Explain Reinforce/Activity 
must identify the following:  

 What explosive, flammable or toxic substances in the facility constitute a 
major hazard?  

 Which system failures or operational malfunctions can cause abnormal 
conditions leading to a major accident?  

and 

 What can be done to prevent operational malfunctions and system failures?  

 Should a major accident occur, what are the consequences of an explosion, fire 
or toxic release for the employees, surrounding community, the plant and the 
environment?  

 What can be done to mitigate the consequences of an accident? 
 
Ensure the groups identify the following: 

 HAZOP 

 Failure Mode Analysis 

 Review of Incident records 

 Review of procedures/work instructions 

 Consultation 

 Legislation review 
 
Review of the processes would be through a rigorous audit – this will be covered later in 
the workshop. 
 

 DVD Play DVD until “Pause for Workshop Activity”.                                                                       PPT SLIDE No 6 
 
 

 2. THE CORPORATE 
SAFETY 
DEPARTMENT 
FACTOR 

Specific guidelines had been written into the HAZOP process. 
There was no follow through to ensure compliance with this directive. 
You may or may not have a Corporate Safety Department, however the issue here is 
how do you ensure major hazards have been identified and are being managed? (Again 
this is part of Corporate Governance in having minds focussed on the likely risks) 
 

PPT SLIDE No 7 
 

  Turn to Participants Notes ACTIVITY 2 
Individually: What are your Corporate requirements for managing major hazards? 
Invite discussion  
Ensure the following points are covered: 

 Accountability/Responsibility defined 

 Regular assessments and reports 

 Third party audits of department operation 
 

ACTIVITY 2- Participant Notes 
PPT SLIDE No 8 
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Timing Session Explain Reinforce/Activity 
10.15 Break Morning tea - commence again in 15 minutes. 

 
PPT SLIDE No 9 SAMPLE
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Timing Session Explain Reinforce/Activity 
10.30 DVD Play DVD until “Pause for Workshop Activity”.                                                                       PPT SLIDE No 10 

 

 3. THE GOVERNMENT 
LEGISLATION 
FACTOR 

Self regulation 
Safety Case (for hazardous plant) 
Offshore Oil & Gas adopted in1993 
NOHSC developed model in 1996 
Enacted in Victoria following Longford 
 
Requires a very well-resourced regulator to scrutinise a safety case effectively 

 

PPT SLIDE No 11 

 
 

  Turn to Participants Notes ACTIVITY 3 
Group discussion: 
Is a Safety Case regime operating in your State? 
Discuss: Should all businesses have to make a safety case? 
WA adopted prior to Longford 
Qld drafting 
 

ACTIVITY 3- Participant Notes 
PPT SLIDE No 12 
 

10.50 DVD Play DVD until “Pause for Workshop Activity”.                                                                       PPT SLIDE No 13 
 

 4. THE AUDITING 
FACTOR 

The (EXXON) audit failed to pick up the fact that ESSO had not hazoped Gas Plant One 
– the Royal Commission was very critical of the audit process. 
“….there was really something wrong with the audit methodology” 
Audits basically telling management good news stories. 
From Piper Alpha, Brian Appleton, “There is always news on Safety and some of it will 
be bad news. Continuous good news… you worry”.   
 

PPT SLIDE No 14 
 
 

  Turn to Participants Notes ACTIVITY 4 
How to ensure audits are rigorous and communicated.  
What are the impediments? – Discuss as a group 
Comment: 
No general safety-system auditing can guarantee safety. 
“A rigorous audit needs to examine the hazard identification strategy and make some 
effort to seek out hazards which may have been missed, so as to be able to make a 
judgement about how effectively hazard identification and control is being carried out. 
Auditors need to go into the field looking for unrecognised hazards.” A Hopkins 
This indicates Auditors need to be of a professional standard – though not regulated, 
there are various bodies established to certify to a standard. In other words it is the 
quality of the audit, which is crucial for major hazard management. 
 

ACTIVITY 4- Participant Notes 
PPT SLIDE No 15 
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Timing Session Explain Reinforce/Activity 
11.15 DVD Play DVD until “Pause for Workshop Activity”.                                                                       PPT SLIDE No 16 

 

 5. THE REPORTING 
SYSTEMS FACTOR 

The failure to respond to warnings was really a very crucial contributing factor to this 
accident.  Why was it ignored?   
The reason it was ignored was that Esso’s reporting systems was basically used to 
report lost time injuries, or things, which might cause a lost time injury. 
And End of Shift reporting - safety related information was recorded but not read by 
management. 
 

PPT SLIDE No 17 

 

  Turn to Participants Notes ACTIVITY 5 
What & how is information reported? 
How is it escalated? 
 
Group discussion with spokesperson to summarise from each group. 
 
Comment, for consideration: 
Escalation potential of process upsets needs identifying 
Is the system viewed as a means for disaster prevention? 
Feedback is essential 
Facilitator to emphasise Specify the kind of things, which are warnings and require 
reporting. 
 

ACTIVITY 5- Participant Notes 

PPT SLIDE No 18 

 

11.45 DVD Play DVD until “Pause for Workshop Activity”.                                                                       PPT SLIDE No 19 
 

 6. THE LOST TIME 
INJURY FREQUENCY 
FACTOR 

It is important to drive your LTI down as close to zero as you can, but you need to be 
aware that this is telling you nothing about how well you are managing your major 
hazards. 
Reporting the number of hours worked without a lost time injury puts enormous pressure 
on workers not to spoil the tally by reporting an injury and the greater the number of 
hours free of injury the greater the pressure not to report. 
Lost time injury frequency rate is actually the wrong measure of safety in a hazardous 
industry. 
We need to find measurements, which relate to how well we are managing major 
hazards and not be side tracked by lost time injuries.   
  

PPT SLIDE No 20 

 

  Turn to Participants Notes ACTIVITY 6 
What High Severity, Low Frequency incidents are likely in your workplace? 
What processes can you implement to detect these incidents? 
What measures can be used to signify how well major hazards are being managed? 
 
Discuss the ‘processes’ and ‘measures’ identified. 

ACTIVITY 6- Participant Notes 
PPT SLIDE No 21 
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Timing Session Explain Reinforce/Activity 
Comment: 
From the Nuclear industry 
Number of unplanned shutdowns (automatic, precautionary, emergency) 
Number of times other safety systems have been automatically activated 
Number of significant events 
Number of forced outages 
 

12.15 DVD Play DVD until “Pause for Workshop Activity”.                                                                        PPT SLIDE No 22 
 

 7. THE TECHNICAL 
SUPPORT FACTOR 

Operators had no one that they could turn to on an easy basis for advice. 
Raises the issue of redundancy. 
In the normal cause of events if you are a safety conscious organisation and concerned 
with high reliability, you have to be willing to tolerate a degree of staffing redundancy of 
this type. 
Analyses of disasters in complex technological environments routinely reveal that workers 
were not doing what the system designers intended them to do but were following 
procedures, which they had improvised for themselves. (Private knowledge) 
 
There’s an issue of poor change management also. Esso hadn’t properly thought through 
the consequences of moving its engineers but this will be discussed in a later session. 
 

PPT SLIDE No 23 
 

 

  Turn to Participants Notes ACTIVITY 7 
Discuss in groups 
What is the ‘private knowledge’ in your organisation? 
What technical support is provided for your operations people and identify the key aspects 
of the process: On site/off site, communications available – phone, email, meetings, 
reports, training 
 
Review from each group the presence of ‘private knowledge’ and technical support. 

ACTIVITY 7- Participant Notes 
PPT SLIDE No 24 
 
 

12.45 Break Lunch break - commence in 1 hour 
 

PPT SLIDE No 25 
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Timing Session Explain Reinforce/Activity 
13.45 DVD Play DVD until “Pause for Workshop Activity”.                                                                       PPT SLIDE No 26 

 

 8. THE ALARM 
SYSTEM FACTOR 

The plant was being operated routinely in alarm mode. 
There was no distinction between critical and non-critical alarms. 
Alarm flooding is a wide spread problem all around the world and it’s something which 
has contributed to more than one major accident. 
(Note: For participants with no alarm system consider the processes of handling 
emergencies) 

PPT SLIDE No 27 

 

  Turn to Participants Notes ACTIVITY 8 
What alarm flooding occurs in your organisation? 
What remedial actions are required? 
Comment: 
Systems evolve overtime and poor change management will contribute to the potential of 
alarm flooding. 
As a minimum critical/non critical alarms need to be distinguished. 
 

ACTIVITY 8- Participant Notes 

PPT SLIDE No 28 
 

14.15 DVD Play DVD until “Pause for Workshop Activity”.                                                                       PPT SLIDE No 29 

 

 9. THE MANAGEMENT 
OF CHANGE FACTOR 

The system evolved, and as a result it was now necessary to operate outside of some of 
the original design parameters. 
They hadn’t redesigned the control systems, they hadn’t redesigned the alarm system to 
take account of the situation and that’s why the situation was so chaotic 
A further factor which contributed to the tolerance of alarms was poor supervision which 
allowed operators develop their own priorities. 
 
OH&S Legislation generally requires a risk management approach in consultation with 
affected parties whenever a change is being considered. 
 

PPT SLIDE No 30 

 

  Turn to Participants Notes ACTIVITY 9 
In groups: 
What are the components of a “Management of Change” Policy? 
Statement of intent 
Who it will affect 
Resources available 
Responsibilities 
Review responses 
 

ACTIVITY 9- Participant Notes 
PPT SLIDE No 31 

 

15.00 DVD Play DVD until “Pause for Workshop Activity”.                                                                      PPT SLIDE No 32 
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Timing Session Explain Reinforce/Activity 
10. THE 
COMMUNICATION 
BETWEEN SHIFTS 
FACTOR 

The previous shift was aware of a critical alarm and had set the bypass valve 
accordingly, but there was no communication between the two shifts and the oncoming 
shifts didn’t understand this and simply adjusted the valve to maximise production. 
 
Discuss shift changeover – ensure the following are raised 
Verbal information 
Written information 
Time allowed 
Tug of war issues 
 

PPT SLIDE No 33 

 

  Turn to Participants Notes ACTIVITY 10 
Develop a plan to determine safety critical information in your operation. 
(How will you determine safety critical information?) 
Comment: The plan should cover: Identifying Experts/Reports, Reviewing existing 
arrangements Facilitating discussions, Arranging formal HAZOP/FMA activities. 
 
Draft a reporting process – Group activity 
Comment: Safety critical information must escalate and reach key decision makers 
 

ACTIVITY 10- Participant Notes 
PPT SLIDE No 34 
 

15.15 Break Afternoon tea- commence again in 15 minutes 
 

PPT SLIDE No 35 

15.30 DVD Play DVD until “Pause for Workshop Activity”.                                                                       PPT SLIDE No 36 
 

 11. THE 
MAINTENANCE COST 
CUTS FACTOR 

Maintenance priorities are only an issue if there is a maintenance backlog 
There was a maintenance backlog because of cost cutting. 
The problem was the valve was not understood to be safety critical.  It was merely a 
process matter, which would not in the normal course of events lead to in a lost time 
injury. 
Ask ‘Is maintenance valued as protecting the business risk or is it seen as a cost?’ 

 

PPT SLIDE No 37 

 

  Turn to Participants Notes ACTIVITY 11 
Discuss: 
What process do you have in place to manage the maintenance workload and how do 
you manage the backlog? 
Routine /breakdown, History/analysis 
 
Identify safety critical events, which are currently process related. 
 

ACTIVITY 11- Participant Notes 
PPT SLIDE No 38 

 

15.45 DVD Play DVD                                                                                                                                  PPT SLIDE No 39 
 

 INTERCONNECTION & Interconnection and Single Supply are the final two issues from Longford to complete the PPT SLIDE No 40 

SAMPLE
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Timing Session Explain Reinforce/Activity 
SINGLE SUPPLY story. 

Andrew’s key point from this is there are multiple points of intervention which arise from 
the ‘but for’ process. 
Restate a number of the intervention points 
 

 
PPT SLIDE No 41 
 
PPT SLIDE No 42 

16.00 Action Plans Having covered the lessons from Longford in the workshop it is imperative you develop 
an ACTION PLAN for yourself and your organisation. 
 
Turn to Participants Notes ACTIVITY 12 
Review each of the eleven activities and together with any other key points collate into 
an ACTION PLAN 
 

 
 
 
ACTIVITY 12- Participant Notes 
PPT SLIDE No 43 

 Assessment To complete the workshop and issue a certificate of attendance the participants need to 
complete an assessment questionnaire. 
 

PPT SLIDE No 44 
Handout questionnaire 

16.30 Close Conclusion of workshop 
Request participants complete the Workshop Evaluation Form 
Thank the participants for their involvement and indicate if issues or questions develop as a consequence of the workshop 
then you are only a phone call  
away.  
Display concluding slide. 
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DVD SCRIPT 
 
The script is provided to assist the facilitator in customising the program to suit their 
environment. Where an ACTIVITY is scheduled for the participants, this is highlighted. 
The causal diagram supplied separately should also be referenced when reading this text 
as the bolded numbers represent points on the diagram. 
Note: PR: Presenter, AH: Andrew Hopkins 
 
Introduction  
 
PR: Until September 1998 Melbourne, the second largest city in Australia, had all of its gas supplied by one 
plant, the Esso gas plant at  Longford  in South Eastern Victoria.  It consisted of three gas plants which 
process gas from wells in Bass Strait, as well as a plant which processes crude oil from other Bass Strait 
wells. On the 25

th
 of September 1998 Gas Plant One at Longford exploded, causing the death of two 

operators and injuries to eight others. For two weeks after the blast, Victorians were without gas causing 
financial hardship for small and large businesses alike, and disrupting the lives of all of Melbourne’s residents. 
The cost of the crisis was estimated to be $A1.3 billion. 
 
The Government of Victoria held a Royal Commission into this accident- This is the most powerful form of 
legal inquiry possible in Australia. In July 2001 Esso was fined a record $A2 million in the Victorian Supreme 
Court after being found guilty of 11 charges under the Victorian Occupational Heath and Safety Act.   
 
An expert witness at the inquiry was sociologist Andrew Hopkins, from the Australian National University. 
Andrew Hopkins’ work involves the study of accidents, their organisational and cultural causes. He is 
recognised as a world authority on the subject and his book, Lessons from Longford, is the most 
comprehensive analysis of this disaster. 
 
AH:  What we discover when we look at the causes of accidents is that they are very similar across a wide 
range of industries. The things that go wrong in the petroleum industry- - are also the things that go wrong in 
the coal mining industry, in the construction industry...and so on. 
It means we can transfer lessons from one industry to another. And that is what we propose to do in this 
program. While we are looking at what happened at Longford- and the Lessons that emerge- we need to 
constantly keep in mind how these lessons can also apply to other industries- and other  organisations, such 
as yours. 
  
Like most accidents, there was not a single cause that made the Longford disaster happen. The diagram that 
we are about to see may seem complex at first glance-. But we will go step by step through the diagram to 
uncover the causes of the accident. We start with the physical accident sequence. At this level we are going to 
identify the physical causes of the accident, together with the immediate actions of operators that contributed 
to the accident. Above that are the organisational causes of this accident. Above that are corporate level 
causes. Above that are government and regulatory level causes. And above that are society level causes. 
 
Accidents are often attributed to mistakes made by front line operators.. But we want to move beyond this to 
an understanding of why those mistakes were made.  Most decent accident analyses go beyond the individual 
level to the organisational level. But the interesting thing about accident analysis is that there is a very strong 
tendency for blame to come to rest wherever you stop your analysis. And if you stop at the organisational level 
there is a tendency to blame the managers who are responsible for that part of the organisation where the 
failure occurs. 
 
So my argument is we need to go beyond that level; we need to understand that managers in an organisation 
are operating in a context just as much as are the front line workers. And we need to understand the context 
in which they operate if we are to understand the accident. So we need to go to the corporate level and 
beyond the corporate to the government and regulatory level and beyond that to the societal level. If we want 
to understand why things are occurring we need to understand the entire context in which people are making 
decisions. 
Let’s start with the physical accident sequence. 
 

SAMPLE
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PR: The accident occurred just after midday on a Friday. The accident sequence began about 16 hours 
earlier. About 8 o’clock the previous night plant operators made a mistake when they incorrectly operated a 
bypass valve.  The result of that mistake was that condensate began to overflow into parts of the gas 
processing system where it shouldn’t have been. This was essentially a process upset which the operators 
were not aware of and didn’t manage. It developed over the next several hours until the next morning about 8 
o’clock. Then some warm oil pumps closed down automatically, basically as a safety precaution. These 
pumps tripped out because the process upset had got to the point where the system was now in some danger 
 
The plant used processes of heating and cooling, and with the warm oil heating pumps having closed down, 
the cooling processes were now out of control and the parts of the plant began to cool down, and down, and 
down to the point where a couple of large metal heat exchangers, 14 tonne heat exchangers were down to 
minus 48 degrees Celsius, which was way below their design temperature.. Frost was forming on the exterior 
of these vessels. Leaks were occurring. And they now were now brittle with cold.   
 
AH: This was very unusual. And the operators were perplexed by all of this.  What should they have done? 
What they should have done was close down the system and allow it to thaw out. The metal was now brittle 
with cold and therefore highly dangerous. But they were unaware of this. They were concerned about the 
leaks. They summoned a maintenance worker to come and tension the bolts. They thought maybe the 
leakage was because the tension was incorrect. The maintenance worker discovered that the tension was 
correct. That wasn’t the problem. And meanwhile the operators were trying to get those warm oil pumps 
going. And four hours after the pumps had closed down, tripped out, they got them going again. So here was 
the second crucial mistake by the operators. They re-introduced warm oil into a brittle cold vessel. If you pour 
boiling water into a cold glass, it is likely to crack. Metal which has become brittle with cold behaves in the 
same way. The metal vessel shattered catastrophically. 
 
A vast amount of condensate went everywhere, rolled down an alley way, found an ignition source and caught 
fire. The fire then spread back at the operators and burnt them in a disastrous way. So here then we have two 
operator errors. There were some others, but these two in yellow are the key ones that were brought out in the 
Royal Commission. And the last one clearly is critical. That was the one that triggered the explosion. 
 
The Royal Commission was deeply disturbed by the fact that the workers were quite unaware of the danger 
they were in, unaware that they were standing around a bomb that would go off at any moment. The 
Commission took the view that there was a systematic training failure here.  It concluded that lack of training 
was, in their words “the real cause”. But we shouldn’t stop there. We need to ask: Why weren’t these workers 
properly trained? Why was there no training and in particular why was there no training about what to do when 
warm oil pumps fail? The answer is there were no current procedures to be trained in. So now we’re beginning 
to move to the organisational level of this analysis.  The story so far is unique to Esso. But from now on you 
will find parallels in other organisations. 
 

1. THE HAZARD IDENTIFICATION FACTOR 

There were no procedures as to what to do in these circumstances and hence there was no training. No 
training because there was no procedures to be trained in.  
But why were there no procedures? 
 
The answer is that ESSO had failed to identify the hazards of cold temperature embrittlement in that part of 
the plant. ESSO and EXXON, the parent company, were well aware of the issue of embrittlement in general. 
But they weren’t aware that it could occur at this part of the plant. Now, why not?  
Well the standard hazard identification procedure in a plant like this is called the “hazop”, the hazard and 
operability study. 
There were three gas plants on site. ESSO had hazoped two of them but had had not hazoped Gas Plant 
One, which was the plant where the accident occurred. So failure to Hazop Gas Plant One was the key factor 
here.  
The Royal Commission paid a lot of attention on this particular failure. If you want to talk about root causes, 
that would be a root cause. I don’t talk about root causes because as you can see by now I believe there are   
a multitude of causes. But certainly this was a pretty crucial failure. 
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PAUSE FOR WORKSHOP ACTIVITY 

 

Had Gas Plant One been hazoped they would have identified the hazard at that part of the plant. They would 
then put in place procedures, and this accident would not have occurred. Why was the hazop not done? 
 
PR: Hazop had been planned about three years earlier. But hazop would have cost about $70,000 and it was 
deferred essentially because the company was seeking to contain costs.  Cost cutting by ESSO was a crucial 
factor in the decision to defer that hazop. It was deferred for one year. The company argued that the 
resources that would be spent on the hazop could be better spent elsewhere. Thereafter the matter was 
simply off the agenda and never raised again. 
 
AH: ESSO is operating in the world market and subject to all kinds of competitive forces. Cost cutting is 
something which inevitably goes on in these organisations. You have to understand that organisations are 
driven in that direction by imperatives which are largely beyond their control. 
 

2. THE CORPORATE SAFETY DEPARMENT FACTOR 
 
There is another reason as to why this hazop was not done. I see this really as a control failure by EXXON, 
the parent company. The point is that EXXON was very concerned about the issue of cold temperature 
embrittlement. EXXON had had a series of failures in plant around the world, cold temperature brittle failures. 
Some of them had resulted in the release of gas but none of them had resulted in an explosion as far as I 
know. So Exxon had written into its HAZOP guidelines the need to be particularly aware of the dangers of cold 
temperature. 
 
That was right there in the hazop guidelines which ESSO Australia was suppose to be complying with. So 
there is EXXON acutely aware of the issue and having issued instructions to its subordinate companies to be 
on the look out for this, but not following through to ensure that ESSO Australia was complying with those 
guidelines or those directives. I think that’s a pretty crucial failure.  
 
We need to put this in the context that companies around the world in the late ‘80’s and early ‘90’s were busily 
reducing their safety expertise at head office in the belief that safety is better managed in a decentralised way.  
Now I would accept that safety is better managed in a decentralised way, when you are talking about run of 
the mill safety concerns. But the sorts of safety issues we are concerned about here I believe need to be 
controlled from head office. 
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3. THE GOVERNMENT LEGISLATION FACTOR 

Another factor leading to the failure to hazop Gas Plant One was the inadequate regulatory system.  This is a 
government failure, a government contribution to the accident. 
 
PR:  The regulatory regime in Victoria at the time was pretty much a self regulatory regime. The company was 
being regulated under the Victorian Occupation Health and Safety Act, which basically said to employers: it’s 
your responsibility to ensure the health and safety of your workforce and we will give you some guidance but 
fundamentally it’s up to you to decide how to do that. We’re not going to be inspecting you rigorously 
beforehand, but if something goes wrong we may come in after the event and prosecute you.  
 

AH: This played a significant role in allowing this accident to happen. The Royal Commission recommended 
the introduction of a safety case regime for a site such as Longford. And this now is happening around the 
country. The essence of the safety case regime is this – a case is made by the plant operator, by the 
employer, to the regulator to demonstrate how it is going to manage safety. 
 
PR: This case involves laying out for the regulator what are the company’s hazard identification procedures, 
what is its safety management system, what risk criteria it is using, and a variety of other things, and the 
regulator has to pass judgement on the safety case.  It has to say yes, good enough, or no, it’s not good 
enough. And if it’s not good enough, that means the company has to go back and do it again. It requires a 
very well-resourced regulator to scrutinise a safety case effectively and we haven’t had well resourced 
regulators in this country until this accident. 
 
 
AH: The point is that any company which presented a safety case to the regulator which did not involve 
hazoping a hazardous process plant would be told to go back and do it again. So had a regime like this been 
in place, Esso would have hazoped Gas Plant One and the chain of events which we have seen would not 
have got underway. 
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4. THE AUDITING FACTOR 

AH: A further factor contributing to this failure to hazop Gas Plant One was poor auditing. You can see now 
the way in which the failure to hazop is building up as a pretty important factor.. What do I mean by poor 
auditing? Victorian WorkCover had done an audit two years  before the accident. It was a small scale audit 
and wasn’t designed as a hazard identification audit and it certainly failed to pick up any of the problems which 
became obvious later. But EXXON itself had done a major audit of ESSO’s sites in Victoria, including the 
Longford site just a few months before the accident. It was an audit of ESSO’s safety management system, 
which they called OIMS, which stands for operations integrity management system. So this was a major audit 
of OIMS. And the finding of this audit were conveyed to the CEO of ESSO Australia. This was an audit which 
was essentially conveying the message to senior management that all was well at the Longford site and the 
other ESSO sites. 
 
The audit failed to pick up the fact that ESSO had not hazoped Gas Plant One. You would think that that 
would be something that a major audit would identify, but it hadn’t. And the Royal Commission was very 
critical of the audit process for this reason; The Commission’s opinion was that if an audit fails to pick up 
something as obvious as that, there is really something wrong with the audit methodology. 
 
This is a very widespread problem.  Very often after a major accident, we find that there were a number of 
obvious failures. And when we rake over the coals as it were, we find that there were audit reports prior to the 
accident which missed these failures and which essentially conveyed the message that all was well. One of 
the most famous examples is the Piper Alpha explosion on an oil platform off the coast of Scotland in 1988 in 
which 167 men were killed.  The inquiry found that prior audit reports had missed the things that became 
obvious at the inquiry and were basically telling management good news stories. One of the Piper Alpha 
inquiry members, Brian Appleton, made a comment about this.  I remember his words clearly “There is always 
news on Safety and some of it will be bad news. Continuous good news… you worry”.  I think that’s a very 
profound observation.  
 
My view is that any major audit which is essentially saying that all is well is failing in its responsibility because 
we know that all is not well, there are always problems in any large organisation and if the audit report is 
saying all is well, it simply means that the auditors haven’t tried hard enough, and haven’t been looking in the 
right places. 
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5. THE REPORTING SYSTEMS FACTOR 

PR: Esso’s incident reporting system also failed in a way that contributed to the accident. There had been a 
warning about a month prior to the accident that things were amiss, that there was something wrong in this 
part of the plant.  The warm oil pumps shut down for some reason. A heat exchanger got very cold. It wasn’t 
operating anywhere near full capacity  but it got very cold, ice formed on the exterior, leaks were occurring 
and operators were mystified They didn’t  understand what was going on but they got the warm oil pumps 
restarted before the vessel had become brittle cold. 
 
AH: This incident was not entered into Esso’s incident reporting system. And nothing was done about it.  Had 
it been reported it would have been analysed, the problem in this part of the plant would have been 
recognised and something would have been done about it. The failure to respond to this warning was really a 
very crucial contributing factor to this accident.  Why was it ignored?  Well, the reason it was ignored was that 
Esso’s reporting systems was basically used to report lost time injuries or things which might  cause a lost 
time injury. 
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AH: Lost time injuries are injuries that cause you to take a day off work, beyond the day in which the injury 
occurred.  Process upsets, such as cold temperature incidents were not reported into any incident reporting 
system.  How could that be possible? 
 

6. THE LOST TIME INJURY FREQUENCY FACTOR 
 
The answer is that Esso used the lost time injury rate as its primary measure of safety.  
 

 
PR: The company was very successful at driving its LTI rate down to zero. They had gone at the time of the 
accident about five millions hours worked without a single lost time injury.    They had won industry awards for 
their lost time injury frequency rate. But there’s a fallacy here.  The LTI strategy fails to take account of a very 
fundamental, very important distinction. 
 
AH:  The distinction is between high frequency low severity incidents, such as slips trips and falls, and low 
frequency and high severity incidents such as fires and explosions. If you are determined to drive down your 
LTI rate this will lead you to focus on the trip hazards, if I may use that as a kind of short hand, because these 
are the hazards which are generating your LTI's on an annual basis.  But this leads you to become 
complacent about major hazards because the major hazards are not generating lost time injuries on an annual 
basis.  You go for years without a fire or explosion which causes lost time injuries- so if you’re focused on 
driving you LTI rate to zero you’ll be focusing on minor trip-type hazards and systematically ignoring major 
hazards.  I would argue that the lost time injury frequency rate is actually the wrong measure of safety in a 
hazardous industry. 
 
Think about the airline industry for a moment. No airline in its right mind is going to try to convince the 
travelling public of how safe it is by telling us about its LTI rate.  The LTI rate is largely generated by baggage 
handling incidents, stress problems and the like. As members of the travelling public we intuitively know that 
the LTI rate tells us nothing about the likelihood that an aircraft will crash.  
 
The point is really obvious in that context; it ought to be similarly obvious in any major hazard environment. If 
we are concerned about controlling major hazards, we need to find measurements which relate to how well 
we are managing major hazards and not be side tracked by lost time injuries.   It is important to drive your LTI 
down as close to zero as you can, but you need to be aware that this is telling you nothing about how well you 
are managing your major hazards. 
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7. THE TECHNICAL SUPPORT FACTOR 

Another factor which contributed to the explosion was the absence of engineers on site. 
 

PR: 
Until 1992 there had been fulltime engineers on site at Longford.  These were people who climbed over and 
under every pipe on the site, and were really familiar with all the operations. But in 1992 they were relocated 
to head office in Melbourne.  
 

AH:  The result was the operators on site, had no-one that they could turn to on an easy basis for advice.  
Had those engineers been there, the operators would have turned to them for advice on the day of the 
explosion and the engineers would have certainly have warned against re-introducing warm oil. 
 

PR: This raises the issue of redundancy. In the normal cause of events, engineers may appear to be 
redundant. But their expertise really comes into play when things are not normal; that’s when you need them.  
So, if you are a safety conscious organisation and concerned with high reliability, you have to be willing to 
tolerate a degree of staffing redundancy of this type. 
 

AH:  I think there’s an issue of poor change management here also.  Esso hadn’t properly thought through the 
consequences of re-moving its engineers. Some of the monitoring technology still involved ink recording on 
paper charts and the only way that the engineers in Melbourne could view this would be to come to Longford 
to see these charts.  There wasn’t adequate electronic information flow between Longford and Melbourne and 
Esso did not appear to recognise this. The transfer of engineers also raises the issue of how oral 
communication occurs. Esso assumed that the operators would ring the engineers in Melbourne if they had a 
problem. But think for a moment about the operators on the day in question. Their job is to manage the plant 
and they are aware they have a problem which they don’t understand but they are not aware that it’s a hazard, 
not aware that it is a dangerous situation. Their job is to keep the plant running, so they’ll only ring the 
engineers in Melbourne if they perceive a sense of real urgency about it, which they didn’t.  But, if they bump 
into the engineers on site, they are likely to say:  hey there’s something funny going on  here, do you have you 
any suggestions? That’s the way people communicate and I think ESSO failed to recognise this and failed to 
think through the consequences of removing their engineers. 
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AH: You can now see that the mistake made by the operators in reintroducing the warm oil must not be seen 
in isolation. Behind that mistake and contributing to it, was a whole host of factors at several different levels of 
the diagram.  
How about the other operator error, the one that began the accident sequence? Is there a similar set of factors 
leading to that mistake?  Well yes there was, starting with the fact that the plant was being operated routinely 
in alarm mode.   
 
PR: A daily event at the site was the constant unending number of alarms.  Many hundreds every day and 
one occasion they were counted, there were eight thousand alarms in one twelve hour shift. This is one every 
six seconds.  That was what was going on in the control room at the Longford site. 
 

8. THE ALARM SYSTEM FACTOR 

 
AH:  Now this is an impossible situation for those control room operators to be placed in. There is no way they 
can possibly cope with alarms coming in at that rate, they are impossible to monitor.  Furthermore, there was 
no distinction between critical and non-critical alarms. Had there been such a distinction it’s conceivable that 
they could monitor them and respond to them but there was no distinction of that nature and so the alarms 
completely lost their capacity to warn operators that things were now getting close to limits which they needed 
to manage.  They’d lost that function entirely. 
I thought when I first heard about this, that this was an unusual event.  I’ve since discovered no, alarm 
flooding is a wide spread problem all around the world and it’s something which has contributed to more than 
one major accident. 
It was the failure to respond to one particular alarm that lead to the incorrect operation of the bypass valve.   
This leads to the next question:  Why were they operating an alarm mode like this?  The answer, I believe, 
was poor design of the control system.  
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9. THE MANAGEMENT OF CHANGE FACTOR  
 
PR: The Longford site developed over time. First, gas plant one was established on site and then gas plants 
two and three were added Connecting pipes had been constructed later and this meant the process had been 
changed slightly.  So the system evolved, and as a result it was now necessary to operate outside of some of 
the original design parameters and in particular to operate at lower temperatures in certain circumstances 
 
AH: But they hadn’t redesigned the control systems, they hadn’t redesigned the alarm system to take account 
of that situation and that’s why the situation was so chaotic. So, I think that poor change management is a 
crucial issue here. If you redesign your process then of course you want to redesign your control system and 
that hadn’t happened. 
It’s probably also true that this chaotic situation was allowed to continue because of the absence of the 
engineers.  Had engineers been on site and been dealing with this situation on a daily basis, they would have 
been slowly redesigning the alarm system to make it more suitable for the changed conditions. 
 
A further factor, which contributed to the tolerance of alarms, was poor supervision.   Because operators had 
been given no guidance on how to prioritise alarms, they had developed their own priorities. Naturally they 
prioritised the alarms which caused them the most work. These were not optimal priorities from a safety point 
of view, but they worked, at least until that fateful day in September 1998 
 
There’s another point here. If engineers had been on site, even if they hadn’t redesigned the alarm system, 
they would have provided an element of supervision that was missing at Longford, and they might have 
helped the operators develop a better system of alarm priorities.  So that is another unrecognised 
consequence of the removal of the engineers.  
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10. THE COMMUNICATION BETWEEN SHIFTS FACTOR 

 
Poor shift hand over was yet another contributing factor.  
 
PR: The bypass valve controlled the possibility of condensate overflow. It also controlled the rate of 
production. The shift that came on at eight o’clock the night before the explosion could see that this bypass 
valve was set in a position which did not maximise production;    so they reset it to maximise production.  They 
weren’t aware of why the valve was in the position it was in. In fact   the previous shift was aware of a critical 
alarm and had set the bypass valve accordingly, but there was not communication between the two shifts and 
the oncoming shifts didn’t understand this   and simply adjusted the valve to maximise production. 
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11. THE MAINTENANCE COST CUTS FACTOR 
 
Longford was a reasonably highly automated plant and there was an automatic valve that normally controlled 
the process. But it was out of order and maintenance had yet to fix it. 
 
AH: So we have to say poor maintenance priorities played a role.  Maintenance priorities are only an issue if 
there is a maintenance backlog and there was a maintenance backlog at Longford because Esso was cost 
cutting. So here again we see the influence of cost cutting. 
 
So what were the priorities in dealing with the maintenance backlog? The stated top priority was of course 
safety. Anything that was conceived to be a safety issue would get prompt attention.  The problem was that 
this valve was not understood to be safety critical.  It was merely a process matter which would not in the 
normal course of events lead to in a lost time injury. So here we have that focus on lost time injuries appearing 
again, distorting maintenance priorities.  
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PR: There were three gas plants on site, but the explosion at gas plant one lead to the closure of the whole 
site for two weeks. It forced the closure of the other two gas plants for two weeks. The reason the other two 
could not go on producing was that these three plant were inextricably interconnected. After the fire began in 
gas plant one, it continued to be fed by inventory from gas plants two and three for another fifty-three hours.  
Beyond that, it took them more than a week to completely isolate gas plant one from gas plants two and three, 
and get gas plants two and three back online safely. There were eight-five points where disconnections 
needed to be made. Esso had no plans for doing this, and they had to work out from scratch just what to do 
 
AH: What we have then is a failure to identify the hazards of interconnection. Now the reason this is such an 
extraordinary failure is that this was one of the very clear lessons from Piper Alpha. The fire on Piper Alpha 
was fed by fuel from two other platforms, and a critical lesson which emerged from this was need to be able to 
isolate one platform from another very quickly in case of an emergency.   ESSO had learnt that lesson in Bass 
Strait in relation to its off shore platforms, but it hadn’t transferred that lesson to its onshore gas processing 
plants. I would have thought that this was an elementary step of generalisation but they hadn’t taken that step. 
I would say that this is another failure by the parent company, Exxon.  Exxon would have learnt the lessons of 
Piper Alpha and I would have expected that they would enforce this learning on Esso, but they hadn’t 
 
Finally we have the closure of the site for two weeks, leading to the total loss of supply to the city of 
Melbourne.  Why was this?  The answer is that ESSO was the only supplier of gas into the city of Melbourne.   
One might argue that gas supply is an essential service and governments have an obligation to ensure 
diversity of supply and ensure backup supply.  Many people have made that argument, so here again, is a 
government level failure - the failure to ensure alternative supply.  The government has since rectified this and 
there are many more sources of supply into Melbourne now then there were in 1998. 
 
This diagram is incredibly complex and it’s easy to think that because matters are so complex, we could never 
hope to avoid an accident like this.  I want to say to you the opposite is the case.  Every one of these boxes in 
this diagram is an opportunity to avoid the accident.  Each of those arrows represents a necessary condition 
or if you like in other language a” but for” cause.  Necessary condition is something you’d be familiar with.  
“But for” cause is more of a legal terms, but also has an intuitive meaning which I want to draw on. 
But for poor auditing, the hazop would have been done and this chain of events would not have got underway.  
But for the fact the plant was operating in alarm mode this mistake wouldn’t have been made and so on.  You 
can say this about every one of boxes. There is one particular implication of this I want to mention.  Cost 
cutting is a major feature of this diagram. But cost cutting does not inevitably lead to disastrous outcomes. It 
will only do so in combinations with other things like poor change management. 
 
So, I think the message I want to leave you with is an optimistic one. There are many ways in which this 
accident could have been prevented.  Had any one of those boxes been different the accident would not have 
occurred.  What that suggests to us is that there are multiple points of intervention.  There are many, many 
places you can intervene to ensure that accidents like this don’t happen. 
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ASSESSMENT ANSWERS 
 

Question 1 What is the problem of using LTIF as a measure? 

 
Does not provide any insight in how major (high severity, low frequency) hazards are being managed. 
 

Question 2 What is the name of the legislation model to deal with major hazards? 

 
Safety Case 
 

 
Question 3 Complete this quote 
 
“There is always news on Safety and some of it will be bad news. Continuous good news… you worry 
 

Question 4 Describe three problems with alarm systems 
 
Alarm flooding 

No discrimination for critical safety alarms 

Process operating outside of design parameters 

Operators develop their own priorities 

 

Question 5 List four issues to be identified when dealing with major hazards 
 
1 Explosion 

 

2 Fire  

 

3 Toxic release 

 

4 System failure  

 

5 Operational mal-function 

 

Question 6 How does the typical Reporting System need to change? 

 
Warning signs to be reported 

Escalation process implemented 

Feedback to be provided for safety critical items 

Management to review, regularly 
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