LENT9Y

Incident investigation from an industry’s
perspective

Zero incidents by Learning from Incidents

Willem Peuscher — Board
12 December 2018 member Tripod Foundation

EU

WWW .energyinst.org

@Energylnstitute gy Institute



LENT9Y

Willem Peuscher’s background

- From Incident investigation->
Learning from incident(s).

- Considerations for discussions
around selection of incident
Investigations techniques




Willem Peuscher’s > ener
background \J institute gy

Willem@safetyleadersfoundation.com
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Chemical, Upstream, Energy Institute 2013 Preventing (fatal)
Central office and field incidents at the
operatlons HSE workplace

Board member and
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Life-Saving Rules Learning from |nC|dents
Serious gaming
animations for workforce .




What does industry want
from investigations?

Why to investigate incidents?

Generative
‘HSE’ is how we do business around

here

Proactive
‘Safety leadership and values drive
continuous improvement”

Calculative
‘We have systems in place to
manage all hazards’

‘Saftey is important. We do a lot
every time we have an accident’

Pathological
‘Who cares as long as we're not
caught’

You do all the effort to arrive at zero incidents in future

LENT9Y

Pathological — who is to blame,
compliance with law?

Reactive —what went wrong and
how

Calculative — why did it happen?

Pro-actice — What are
behaviourial learnings for leaders

Generative — continuous
organisational learning, always
alert.

Thursday 6 July 3



Example of incident P o ener
\d institute gy
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What are the questions @ ener
you have as \d msmufegy

Investigator?

Viewing this example — what are the questions you would have as investigator?
And what are the questions you have as leader of an organisation?

What happened?

How it happened?

Why it happened?

What are the learnings?

For whom are the learnings?
How to sustain the learnings?

Thursday 6 July 5



Example of incident . N
Eensay

What happened till 0:40 sec

IOGP incident #7583
Fatalities: 1

Region: Europe
Country: Germany
Location: Onshore
Year: 2006

Production May/June 2018 Amsterdam

Copyright animations: Safety Leaders Foundation
Copyright icons: IOGP

Language versi nglish

Animation by: v oenbrinkhuis.com

Further queries to info@safetyleadersfoundation.com

Thursday 6 July 2017 6
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What are the questions > ener
you have as \d institute gy

Investigator?

Viewing this example — what are the questions you would have as investigator?
And what are the questions you have as leader of an organisation?

Method to investigate

Worker

What happened? - chronology at height
How it happened? — ‘causal’
Why it happened? — ‘root causes’

What are the learnings? Ball

valve

pressure

For whom are the learnings? release

How to sustain the learnings?

Thursday 6 July 8



Example of incident . N
Eensay

How it happened from 0:40 sec

IOGP incident #7583
Fatalities: 1

Region: Europe
Country: Germany
Location: Onshore
Year: 2006

Production May/June 2018 Amsterdam

Copyright animations: Safety Leaders Foundation
Copyright icons: IOGP

Language version: English

Animation by: www.jeroenbrinkhuis.com

Further queries to info@safetyleadersfoundation.com

Thursday 6 July 2017 9
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Learning from Workers | Can it happen to me?
incident: what should

ner
\(.‘ ﬁshs gy
Will | be fired if | make a

fault

investigation answer?

Can | refuse to do a job if
is seems risky

supervisors Concern about victim and
family and colleagues

How to set the right
conditions so the worker
can do job safe?

How to prevent re-
occurrence for in the
future

Concern about victim and
family and colleagues

| cut budget and we got
cheaper labourers. Did
that have an impact?

Is our safety culture right?




Learning from
incident: what should
Investigation answer3%

-J et +e+Egy

know the right way of
working and know what
can go wrong

Know what effects the

behaviour of workers

and then set the right
work conditions

Set the right culture and
organisation



Investigation technique t0 g = s energy

facilitate various level E e N institore
questions s | 1 | Actions by Ball valve: Did workers _know
) i about residual pressure in ball
hat yeii PEOpIE In the valves? Were they suspicious if
field handle is in closed position; Did
Chronology they feel OK to ask about residual
pressure?

Ball valve: was it normal practice
COI’]dItIOI’]S set byto check all pipework before
issuing Permit to Work? Were
) superwsors workers who isolated the piping
competent about trapped
energy?; Did supervisor validate
conditions in the field? Was there

time pressure;
Ball valve: was time to prepare

| | Organisational for the Turnaround enough?; was

How
Causal

Why

! L aspects and supervisor able to spend enough
time in the field? was the culture
ROOt Causes cultures by to do all work safely? Was
|eader3 competence assurance part of

contractor bid/selection?




Learning from

Incidents- other .(genergy

) Toolbox dependent Institfute
important aspects e ot incent: Facte N

type of incident: Facts
fining, timelines, what if
tables, is/is not tables,
ladder of inference,
interviews, causal trees,
event trees, ect etc.

NTS, ACCIDENTS AND EVENTS

&

sich of potential improvements in each LFl step

~ A df ( 3 1 )
e | . . | Recommendations | Broader .
> <. | Reporting —> Investigation > ; i . Change Evaluation
emw o and actions | learning

y \ J N AN

AY Ay

Actions leading to

effective change
motivate improved If change has not fective, additional actions requiret

reporting
Figure 1.1: LFI process model

Have Learning From

Standardise in company Incidents process

Standardise in company

Thursday 6 July 14



Example of Learning energy

from incidents process \4 institute
for employees

who is involved, what can
| do differently, how can
we set the right
preconditions

relevant LFI )
Watch ) summarise
selected and sent . . Discuss and Learn .
during team session learning
to teams

Thursday 6 July 15



Most successful example energy
of Learning from \‘ institute

Incidents in industr

Examples of repeated fatalities in Shell 1998-2008 Life-Saving Rules

anv olati
ore

bef wark Obtain Obtain
Work with a begi d us authorisation autherisation Protect yourself
lid work Conduct gas  the specified befor: before overridin, gainst a fall
permit when tests when  life protecting tering r disabling ‘when working at
¢ e &
v
1 2 3 4 5 6
7 8 9 10 n 12
N -~ F'S ~ F'S a~
D t walk Do not smoks No alcohel While driving, do Wear your Follow prescribed
outside drugs while not use your seat belt Journey
pended load designated working or  phe and do not Management PI;
(] =] =

PO

_ _ If you choose to break the rules,
isolation seat belt use YOU choose not to work for Shell

®O®O S
@

75% reduction in fatal incidents in 3 years time, >90% after 10 years
Zero incidents by Learning from Incidents is possible!

Thursday 6 July 16
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Back up slides




Some suggestions for energy

reviewing investigation \d institute
reports

Incident investigation methods should clarify what happened and how. There are many tools to help to
visualise and create a structure

Incident analysis methods should help to clarify why it happened. There are limited amount of tools to help.
Notes:

It is not the man who reported the incident or had the incident who is to blame. He was probably the last man
who prevented the incident from happening, but when he made an error the incident happened. There were
many before him in the line of control who made errors. (Hind sight bias - easy to blame afterwards)

All victims left home before work, with the intention to return home.

Focus on behaviour of these workers and investigate backwards on how that behaviour was cultivated in the
organisation by direct supervisors, leaders and top management.

There are many people who have a stake in the incident causation, from minutes before the incident to months
and maybe years before the incident happened.

For industry serious incidents: there should always be a management system which analysed serious incidents

including single type of fatalities. These systems use measures and controls to prevent the incidents to happen.

These control were less effective, often due to human action. The key to improve is the understanding of why

people acted as they acted Thusday6duy 18



_ @snemy

he only way to find out how and

why things happened: try to find

out why people acted as they
acted.
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Investigation

Recommendations
Actions

Validation of
hypothesis

Incident
reporting

Investigation

Fact finding Analysis .
reporting

No

More facts needed

Figure 11: Investigation

Thursday 6 July 2017 20



) _ ) . Reference:
Incident investigation

i Energy Institute: link
techniques and

LENT9Y

analysis techniques

Table A2: Analysis methods features

Training Paper-based or Retrospective Used in Generates Complete Provides Includes checklists | Comments
required software analysis of petroleum graphical content method for solutions or flow diagrams
incident reports industry (e.g. timeline) incident analysis
Paper Software

ARCA - APOLLO Root Cause v ' 4 4 v v ' s Described as a general problem solving

Analysis method

Black Bow Ties ' v v v

DORI - Defining Operational v Not an analysis method — describes how to

Readiness to Investigate conduct an investigation

ECFA — Events and Causal ' v Part of the MORT method but is often used

Analysis (Charting) and as a charting method in an

ECFA+ - Events and investigation/analysis to provide graphical

Conditional Factors Analysis depiction of incident

Fishbone diagram v 4 v Purely a method for graphically presenting
results; software systems available to help
draw

HERA - Human Error ' v v

Repository and Analysis

System

HERA-JANUS — Human Error 4 v v v v s

Reduction In ATM (Air Traffic

Management)

HFACS - The Human Factors v v v Classification system only — aviation based,

Analysis and Classification would need to adapt

System

HFAT — Human Factors v v s v v v v v v Can be applied to any type of behaviour and

Analysis Tools has been used as a proactive method in risk
assessment

HFIT - Human Factors v v ' v s v

Investigation Tool

HSYS - Human System ' ' v v ' Can be used for proactive analysis in risk

Interactions assessment

ICAM - Incident Cause 4 v ' ' 4 v v v s

Analysis Method

MEDA - the Maintenance v v v v 4 4 v Maintenance error; contains basic solutions

Error Decision Aid but relies on the user to identify definitive
improvements. There are examples, however
the userfinterviewee needs to really come up
with the definitive improvements; use other
tools with MEDA e.g. timeline, police Thursday 6 July 21
interview methods




Table A2 continued.

analysis techniques

Incident investigation
techniques and

Reference:

Energy Institute: link

)

ener

Institute

Training Paper-based or Retrospective Used in Generates Complete Provides Includes checklists | Comments
required software analysis of petroleum graphical content method for solutions or flow diagrams
incident reports industry (e.g. timeline) incident analysis
Paper Software
14. | MORT - Management ' ' ' v v ' ' v
Oversight and Risk Tree
15. | PEAT —the Procedural Event v v v 4 Flight crew error — can be adapted
Analysis Tool
16. PRISMA - Prevention and ' s v v s s s v Was designed for retrospective analysis and
Recovery Information System to collect and structure data on incidents
for Monitoring and Analysis
17. SCAT® - Systematic Cause v s v v s v v Provides an indication of 'areas for corrective
Analysis Technique action’ rather than ready-made solutions
18. | SOL - Safety through ' v ' ' ' v v The software version, Sol-VE includes a
Organisational Learning module for identifying corrective actions
19. | SOURCE™ — Seeking Out ' ' v v ' v Does not provide solutions but includes a
the Underlying Root Causes checklist to help develop solutions. Does not
of Events generate graphical content, but recommends
the use of fault trees or causal analysis
J
3 charting
20. | Step 4 v v v
21. Storybuilder ' v v s s Training useful but not essential. Specifically
for occupational incidents. Designed for use
in all industries
22. | TapRooT® ' v ' v ' ' v v v Solutions module available soon. Method
includes advanced interviewing techniques
for investigation
23. Kelvin Top-Set® ' ' v ' ' ' v
24. | TRACEr - Technique for ' v ' v Forms part of the HFAT methodology
Retrospective and Predictive
Analysis of Cognitive Errors
25. | Tripod Beta v v v v v s v Does not provide ready-made solutions but
leads the analysis back to basic risk factors
that form the key elements of improvements
26. WBA - Why Because v v v
Analysis
27. | 5Whys v v A simple method for exploring issues.
28. | Why tree v v

Thursday 6 July

gy
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Near misses with high

potential risk should .@_ nergy

be investigated
thoroughly

Example Consequences

Fatalities, major fire-explosion, gas leak E
D3
Permanent disability, fire, minor gas leak D| 9 13 18
C1 c2 s c4 c5
Lost time injury, RIDDOR reportable c| 4 7 17 19 20
B1 B2 B3 B4 BS
Medical treatment injury, minor fire B 2 5 8 15 16
Al A2 A3 Ad A5
First aid treatment, limited plant damage Al 1 3 6 1 12
1 2 3 4 5
Very Unlikely Possible  Likely Very
unlikely likely

Figure 9: Risk matrix

Thursday 6 July 23



Incident causation o energy

model — widely used in W institute
Industry

Preventative barriers

Hazard

Mitigation barriers

o
Performance
influencing .
factors (e.g. level Immediate causes (e.g.
of supervision) human action/inaction)
systems, 2 =
leadership and Barriers fail due
culture) . .
People are to immediate
Environment is influenced by their Causes
created by the environment

organisation

Figure 2: Incident causation model

Learning from incidents, accidents and events manual Aug 2016 El Thursday 6 July 2017 24



Tripod Beta
1. List the events \denergy

institut

Pressure
on
dispatcher
to deliver
goods

Tired
driver
drives the
vehicle

Vehicle Driver
hits road

side

Vehicle
rolls over

injures his
back

Thursday 6 July 2017 25



Tripod Beta

2. Build the causation tree ‘energy
3. understand the \ institute

controls

Vehicle rolls over

hxs
]

Vehicle rolls over

Driver injures back
as a result of

vehicle rollover

Driver injures back
as a result of vehicle
rollover

Acts on

Driver

Driver Results in H

Seat belt restrains
driver

L

RefL Learning from incidents, accidents and events manual Aug 2016 El 2017 26



Tripod Beta
4. Understand the human .( energy

behaviour and conditioRg

o institute

Driver reacts
appropriately on
hitting windrow

Vebhicle rolls over

Driver injures back
as a result of

vehicle rollover

Many drivers
thought using a
| seat belt was not

S

Seat belt restrains
driver

Human behaviour:
Intentionally — types of violation
un-intentionally — slip, lapse, mistake

RefL Learning from incidents, accidents and events manual Aug 2016 El Thursday 6 July 2017 2

| Use of seat belts
not enforced




Tripod Beta

5. Understand underlying o energy

Causes overreaction of \‘ InStlTUTe

tired driver

Driver reacts
appropriately on
hitting windrow

Vehicle rolls over

Driver injures back
as a result of

vehicle rollover

Vehicle stability

HSE induction Many drivers
system failed to thought using a
confirm if objectives seat belt was not :
are achieved mandator Seat belt restrains
\ J i driver
Consequences _
management system Use of seat belts | | Driver did not wear

relating to rule not enforced = seat belt
violation not enforced

——

System failed to
promote positive
attitude towards
using seat belts

RefL Learning from incid: Thursday 6 July 2017 28



Tripod Beta
5. Understand underlying doenergy

causes W institute
What happened

|| soverreaction of
tired driver —

Driver reacts
appropriately on
hitting windrow

Why it happened AN
‘Root causes’

‘ Vehicle stability
s ] =

Driver

Vehicle rolls over g

................................. s

HSE induction i | Many drivers ////; | ™ \ ;
system failedto | | thought usinga | | §§\§§s\'\

confirm if objectives | £ seat belt was not

mandatory \@

Useof seatbelts |8 % | | Driver did not wear
not enforced 1 seat belt

Seat belt restrains
y driver

—

/1
il

|
|
|
|
|
|
|

using seat belts

TriRefttdreaming from incid 5

SR——



Human Behaviour

Ref Tripod beta user guide 2007

o energy

& institote
Human Behaviour
Unintended Intended
Actions Actions
| |
Slips Lapses Mistakes -
Basic error types
Unintended
Py . Memory Rule -based Situational
failures Knowledge - based Optimising
Exceptional
Thursday 6 July 2017 30



STICHTING SAFETY LEADERS FOUNDATION % ene

Acquire, develop, test, apply knowledge and technology for H, S, E improvements in occupational environments \‘ institute rgy

info @safetyleadersfoundation.com; info is ©

-------------------------------------------------------------------------------------------------------
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Leiden
Bowtie learning nuggets

> * .. o
accenture awvision
High performance. Delivered.
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