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A Safety thinking: From Safety-I to Safety-II

A RCA and the underlying accidents models

A FRAM and the underlying principles

A FRAM modelling and analysis

FUNCTIONAL
RESONANCE
ANALYSIS
METHOD

MODELLING COMPLEX
SOCIO-TECH® TEMS

RCA = Root Cause Analysis

FRAM = Functional Resonance Analysis Method
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From Safety-I to Safety-ll

The Will | Technical| Human
of God | failures | failures

Safety Complex
Culture | Systems

Safety |
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Safety I. Learning from things going wrong

ASafety is a state where O6noth

A The goal is to prevent things from going wrong
4
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Safety I. Learning from things going wrong

Assumptions
I Linear system

I The system can be decomposed in components with well-defined

relations

I When something goes wrong there is a cause; a component that

malfunctioned or stopped working

i People are o6componentso

Find causes
RCA FMEA
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RCA and the Underlying Model

Organizational Influences

Unsafe Supervision
Preconditions

Unsafe
Acts
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Accident per million work hours
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Safety Il: Learning fro things going right

A Safety is not something we are, but something we do
A The goal is to succeed under varying conditions
A Everyday work are the basis of learning

A Learning can happen all the time

25-5-2016 Region Syddanma rkj




A WY 42 Il A
Safety Il: Learning from things going right

A Assumptions:
I Complex system

I The system consists of functions that interact and depend on each

other; sometimes unexpectedly 9

I The adjustments of everyday work ensures normally an effective
and safe functioning of the system but can sometimes lead to an

unexpected and unwanted results functioning normally

Understand and explain variability

FRAM Q@
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OThe right

1. An action is
chosen to fit the
current situation

4. In hindsight, 3. An action leading to
the ocorrec unexpected outcomes, Is
action is identified cl assi fied as
25-5-2016 R . S dd k
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2. An action leading to
the expected outcome, Is
seen as an correct action




FRAM and the Underlying Model

FRAM builds the model of the actual work
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Learning from both things going right and wrong
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Every method is a filter

RCA

Learning Things that go wrong
System Linear
Model Domino/Swiss Cheese

Key to improve Incidents

Focus Finding causes
People Risky component
Safety Thinking Safety-I

25-5-2016

WYLFIWYF = What You Look For Is What You Find QOU

FRAM

Things that go right

Complex
No model T Modelbuilding

Everyday work
Describing &n
Resource

Safety-ll

Region Syddanmarkj




FRAM and the Underlying Principles

1. The Principle of Equivalence of

i FRAM:
successes and failures FUNCTIONAeL
RESONANCE
2. The Principles of Approximate ﬂg-ﬁ.'ig'.')s

Adjustments SOCIO-TECHNICAL SYSTEMS
3. The Principles of Emergence

4. The Principles of Functional
Resonance
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1. Equivalence

The approximate
adjustments are the
reason why everyday
work is safe and effective

A Individuals and organizations must adjust to the current
conditions in everything they do

A Because time, information and resources always are finite,
the adjustments will always be approximate

The approximate
adjustments are the
reason why things
sometimes go wrong
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2. Approximate Adjustments
ETTO = Efficiency-Thoroughness-Trade-Off
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Thoroughness Efficiency
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Definitions

Thoroughness

A An activity is carried out
only if the individual or
organization is confident
that the necessary and
sufficient conditions for it
exist so that the activity
will achieve its objective
and not create unwanted
outcome

Efficiency

A An activity is carried out
with the amount of
resources sufficient to
achieve its objective
(good enough to be
accepted)
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Definitions

Thoroughness Efficiency

A An activity is carried out A An activity is carried out
only if the individual or with the amount of
organization is confident resources sufficient to
that the necnccan: ‘~ctive
suffic  People are expected to be 18

| both efficient and thorough at

w the same time
ana rnuw .
outcome

!

Adjustments
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ETTOINg
AﬁLooks fineo P Adjustments
AfNo really importanto
AﬁNormaIIy OK, no need to chec
Afdl ove done it mildl otiom
AAWill be checked I ne e
AAThis way is much 0
AfANo time/ no resourt do i
Afwe always do it i 7 way o0
AfiwWe must get this [ (&
AAdMust be ready in | %’
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ETTOINng

Work-as-imagined

25-5-2016

WAI |

< Work-as-done

WAD
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Example 1: WAI versus WAD

Work-as-imagined
A The GP reads the full text
of the CT-scan test result

Work-as-done

A The GP reads only the
headings of the CT-scan
test result, saving time for
other patients

A A habit shown to be
effective and giving the

right result most of the
time

25-5-2016
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Al WY 42 I A
Example 1: WAI versus WAD

Work-as-imagined Work-as-done
A The physicians at the A The physicians at the
Spine Centre assess the Spine Centre normally
CT-scan during pre- only assess the referral
admission of the GP and the age of 22
the patient, not the CT-
scans

A A habit shown to be
effective and giving the
right result most of the
time
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3. Emergence

explain them are transient (short-lived)

25-5-2016

AOutcomes are fiemergento becau

A Outcomes cannot be traced back, because causes
represent a pattern that existed at one point in time
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4. Functional Resonance

The merged The increased
Variability of one || variability of what || variability of one
persons work all the others do | persons work

Functional resonance is the alternative to cause
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