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The Safety

Examples of hazards and associated potential damage

Type of hazard Example of hazard Damage or prejudice

Physical Knife Cut on skin
Chemical Asbestos Cancer
Biological SARS-CoV-2 CovID 19
Source of energy Electricity Electrocution
Environment Slippery floor Injury

Practical Work at great high Death
Psychosocial Authoritarian Depression
Meteorological Thunderstorm Lightning Strike

1 AR e T AT (5 2 s 1
(=) ZRMREE © RS S IHEN LR - B S R AR R B B R
STAGHFERE » I P 2T 2 4 il i P2 B EU B A% (probability) 52 8 25 14
(severity) » PUEZERREE 2 HHY -
=~ 2R e (Safety Risk Management) ¢
(—) JEbaiR o Ry Tk © &4 (frequent) ~ {#FH (occasional) ~ {EHHZR (low frequency) ~ K

a] §E(improbable) K il *F Effi(extremely unlikely)

Probability Signification

Likely to occur many times (has

Frequent occurred frequently) e
ool Likely to occur sometimes (has not 4
occurred frequently)
Unlikely to occur, but possible (has
low frequency occurred rarely) 3
Very unlikely to occur (not known to
improbable have occurred) 2
t ly unlikely It is almost inconceivable that the event 1

would occur



& 2.\ B B R AR R
(=) BEEMIR Ty B h gk« S8 (catastrophic) ~ f&f#(dangerous) ~ BZEE (major) ~ & (minor)
BARe AT 220 (negligible)

Catastrophic ﬁmﬂﬁwmwmm A

Significant reduction in safety margins, physical distress, or workload such that it
is not certain that my operators will be able to perform their tasks accurately or
Dangerous completely B
Significant damage to equipment
Serious injury

Significant reduction in safety margins, reduction in the ability of operators to
cope with adverse working conditions due to increased workload or conditions
Major that compromise their efficiency (5
Serious incident
Persons injured

Nuisance

Operating limits D
Use of emergency procedures

Minor incident

Minor
Negligible Little impact E

3. JE\b e B g B PR S el R

(=) REpEbgEaIE - MRS AR REEEZ 0 AIRIRE B0 BiAE

(intolerable) ~ B & (tolerable) Kz 0] #57 (acceptable) °

Safety Risk Severity
Probability Cafasgmp"fc Dang;mus Mzgor Mfgor Neg.?ib!e
Frequent
Occasional
Low frequency
Improbable

Extremely unlikely
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=~ AA ~ 48N ZE (Human & Organisational Factors)

(—) $HBCUEH R B FR TR N B - (BRI SEERAY IR S EAERE - 404
XAbJE iR RE (Pathological) ~ #¢Eh(Reactive) & B {5 (Bureaucratic) F & i Sk » 223
&8 Ry (Proactive) S 42 7 J7(Generative) F IEEI DAL » BHESULE S SEERET AR
By TIEE S LA S5 R (LAY AEAR -

Stages of evolution
C

Bureaucratic

Pathological

[l 5. dHA LI
(=) ARHNZ(Human FactoniEFk © ANRNZRBESFHAESEIANTR > HpEa A
Foghian o shai A E oy oy BFREGEE R - fE0HE B
> NRRZEIRZESZAT RR A2 H ~ SRR T ATiERL

%S -
__ Word | Intentional or not
Error unintentional To be performant
Violation Intentional Succee.cl Ir!g In the
mission
Indiscipline Intentional Personal motivation
Sabotage Intentional Damage the organization

[&6. 1T Ry ITER



Y~ SH&S T MTAEBowtie Model)
(—) JRAN - FEEET IEHASE B4 (Undesired Bvent){® » TR ENTTRE OBEGEF -
FEIL A (Barriers) 28 ~ (EIEBUREE FHHTHAE -
(=) HAy:
|~ ZeeFRlE BN IE & A R R MYIEE -
2~ PN EA SRR S A
3~ THMGIRIEE SRS R IR A -
(=) 815 « ZeRENDIRE S M I RIMIEREL > REILIAER - IR
AR R (2R ~ BB A TENR &

-ﬂ-\ﬂ-

&l 7. BRIENERPR
(M) 733 AR LR B - mIbr Ryd &M ~ A\ R RS - 3 IR BOR

SRERVESSE] TR AR R IR BRI A
IR R 5 4 -
(F0) &HfE

—_

R - SRR R FT FR 2 2 TRE
I AEEHEER RS BRI -
* DU/ ¢ RS AR A

[\

(U8

4~ {RAEVEFTRITE © FEMTR R RS 2 R

n

+ SEIRFE] © ERFENBEST B TR ELAE -



Bow-Tie Model Principles

Prevention Barriers Protection Barriers
Mitigation
Barriers
Recovery
Barriers

Likelihood Potential Severity

8. WEEITIETRE

7 ~ SHEEL 43477£(SHELL Model) :

SRM Models & Tools

SHELL Model

9. SHELL MODEL 7~ E [l



(—) #RAG(Software) * BEAE(EEIRS ~ fadaR ~ NEHE(ET RIREIRIE Tl -
(=) BEEG(Hardware) © SEHUEHEN ~ JERT - HRES - MEARER - EUCHT - BN0AM - TERAM
CBIETE - ARSI TERGE -
(=) BHi(Environment) * KR ~ BG40 ~ IR - SIERT AT ~ SHBIES AT » 5
b~ BTRBIRRAHSCES -

(P9) ANNNZ Liveware) © FllI9R ~ &8k ~ RIEH ~ REE ~ BRIk ~ BERGRIR SO

(71) AARZELiveware) © BLEZ A BHBIAKEZEHENEEZ A -

7N~ FUEE A4 Fishbone Model) * &5 & & T30Z 2 > AEAH SM ~ 3P&E = 3M&P 57
e E IR RN =B AR S s
AT

SRM Models & Tools >

Methods  Materials

3P&E \ \
People Equipment Effect
\ N\ s / /

FISHBONE Model - ISHIKAWA Model - Cause and effect diagram

Effect

/ / Machine Machine People
Policies Procedures \ \
/ / / Effect

Material Medium  Methods
(Environment)
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Swiss Cheese Model (James REASON)

Defences
Acts \
Preconditions \

Supervision \ =4 .

" Latent failures
Organizational -~

Influences T
. \
< - -

/ Latent failures

Active failures
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SMs

Safety Management System

Therefore, it appeared Necessary to adopt a new approach:
Implementation of safety management systems
Performance-based approach

3-step process:

jeved; :
. Definition of the level of safety to be achiev agreed objectves (n partculr oo and

: - Iil “uo" of the necessary Safety conditions to reach the
i res f né A
: rf i f me:
)' ormance aehleved and proposal of comective asul ecessary.

= ification of the safety Pé




