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Safety : the state of not being dangerous or harmful (Merriam-Webster’s Dictionary)
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o QHEQ| 3 MICH (AP QL 213 )

Age of safety management I 11111

, age of humanactor | [{[I{III1 1]
a 0000ttt OO ARG
| —

/ 1850 / 1900 / \ 2000 \
1769 2011
Industrial 1893 1931 . . 196|1 SFAOF ™AL
Revolution Railroad Safety Industrial accident Fault tree

1979

Prevention analysis

Appliance Act Three Miles
IT Revoluti Island
evolution 1986
Challenger
Chernobyl

Three ages of safety (after Hale and Hovden, 1998)
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*based partly on Hollnagel (2012)
Age of Technology
Age of Human Factors
Age of Complex Sociotechnical Systems
EMEA MEAD
STAMP
CSE/CWA AcciMap
Action Variance
Root Cause
Research Analysis HRA CREAM ERAM
he
Pre-World War Il 1950’sand 1960’s  1970’s and 1980’s 1990’s 2000— 2013+
Domino Tavistock HF, Safety Cognitive Engineering Resilience
Model Institute London Engineering and Decision Making Cagineoring
HFES Technical Group
Revolution Systems Safety bt Hollnagel,
Decision Maki Soots &
o5 Leveson
Cognitive Systems (NDM)
FMEA = Failure Modes and Effects Analysis
Key: MEAD = l.l‘u:«m Analysis and Design Engineering (Risp)
CSE = Cognitive § Enginee
Traditions CWA = Co'm':c'\;:‘:’ww " R Rasmussen’s Risk
HRA = Human Reliability Analysis S Tak Management
ODAM = (zational Design and Manage ment Group Model
Key Studies STAMP =:::m-1hoa-ti: Accident Modelling IEA Committes
and Processes
M” CREAM = C ive Reliability € Analysis Method
m-mo?mdm-::w.w Hendrick (ODAM)




System complexity

Accident model

Epidemiciogical model|  Systemic model
(Multiple Iatent factors | (Emergent variabiity )

Era of resillence

The s i

Era of vulnorabaty

hnical ogans!

UNBNDODated

Era of human errors | "0 shustions
The insae n I“IW:
Era of technology Mo BOCHO-SoChwncnl
Yos Akt 3 P S OO

(R o b IO O
CPwavukrgt
e Havtarsd (Joeret a2 I a2 WTG  Tonos eanttelusne
= x - h 4 . 4 >
1960 1980 20
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LONG-TERM MEMORY
We constantly maintain information in working memory for its immediate use,
but we also need a mechanism for storing information and retrievina it at later
times. This mechanism is termed long-term m
Learning is the processing of storing inforn

and when _ are designed rto
this as inst | issue we will

Long-term nguished by w

general kn >fer to as seme ts,
which we | ory.

Psycholog en two types ¢ ) the
past, and t memory is me

occurred in the past, like an accident or inCide: .« uc uicvvurnpruve. 1+ 1TuopLLL V€
memory represents the requirement to remember to dosomething in the future,
like bringing a particular book to the office or meetingsomeone at a place and
time.

[Wikens]
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“Human Errors are
Consequences not Causes”

-James Reason




- J. Reason?| AQ|AX|= 2 H

I
w -_“:\:‘\")ﬂ 24
REASON'S Defences 3 Accidemt = Unforgiving
MODEL e R - Environment
Unsafe Ad“ AT Hazardous State,
Preconditions Substance,
Window Situation etc.
Line Management of Opportunity
Decision Makers Error Tendencies
Fallible Memory
T Cognitive Limitations
‘ / 5 : ; rif“;".;l':"ts / Reliance on Rules etc.
Unsafe Conditions

Error Inducing
Environment (PIF)

Latent Unsafe Conditions \

Overload
Poor procedures
Inadequate training
Low motivation etc.
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Safety Management System [ A| AR 7]

1.A|AEIO| 2t ?

SE (System Engineering)O| 20| A d 2| ot " A AE]"
(ISO / IEC / IEEE SoA = Ajel / A.8)
- e Argshe "RRo R A HA

L 4

-4 2x2 95, 94 BHoIH ABHoR gHSoA|w o] &5t

T A5= Q@ A, Sub-system, Assembly 7} E3H=
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