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21 URDER 2
What is Risk? Definition from ISO 31000

The classical definition of risk

Risk: a combination of the probability and scope of the consequences.

R &G, BREEROBEAEHETHD (2002)

— ISO risk management vocabulary, zoo2

More precisely, after Kaplan and Garrick, we ask:
» What can go wrong? SELWARBRWAIREELH BN ?
CODBWATBEME IR E DZEA ?
LWL WEE, LD L) HER

& How likely is it to go wrong?

& If it does go wrong, what are the consequences?

Further reading: Kaplan & Garrick (1984), On the quantitative definition of risk, Risk Analysis 1:1
ENGINEERING
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2.1 UZU&(ZI: ? Page-15
What is Risk? Definition from ISO 31000

Classical definition and financial risks

Risk = set of triples ( scenario;. p;. consequence, )

be expressed in monetary units), can be converted into an expected
loss.

Risk is then the mathematical expectation of the total loss. 1) 2 4 3. BEEXRLBLONMTET
HY., BREPFELFEINZ2HEEZS >
E(loss) = Zp,- x consequence; TYRY @j(lj\%gﬁéﬁ

For financial risks (where consequences can be all uncontroversially
« Expected Loss

This definition also works when
some consequences are positive |
e ——

ENGINEERING 15
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2.2 URIDIRIAIMER 2 Page-16
What is Risk? Definition from ISO 31000

Classical definition and safety risks

Place each scenario in your organization’s risk matrix, according to its
probability and level of consequences.

Examine whether the sum of possible outcomes is acceptable.
FROBIY P TS EHEDKEIZI TR

L. ZOESIBYVRITEVI7REZAN

T, RATEDZDNTERLOHDEHTE

catmuophi M. W

v YRo= bURIDTZ 25T (BH1F) BN
(ffBH) ZRVRMEINZ AR LEDTH S
-

Frequency

very infrequent infrequent fairly frequent frequent very frequent

Consequence

For safety risks, all consequences "

aenegative ]
B receeptable

Reduce risks as low as reasonably practicable

- Acceptable

ENGINEERING

16
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2.3 FTIUVWURIBEZ L 2 URAINARTI A MR 2 Page-17
What is Risk? Definition from ISO 31000

A new definition of risk *

L 4
Risk: the effect of uncertainty on an organization’s ability to meet V

s bt RES MO BEERAEN CRIET | oo Y ok Begative Risk:

B3 ~NT (2018)

An effect is a deviation from what was cxpcctcd,« %2% & u:\ ,HH?:{F é ﬂf: HDOH 6 @ﬁﬂ% @’|JI \'\

which can be positive or negative.

a

Safety risks are generally negative (losses, deaths, s -
- | AL EA A~ ST -
pollution). Financial risks may be positive. This R2ICHET2URTIL E/Jt* =HIIR
definition is relevant for safety, financial risks, HICEWT ﬁﬁ%{ﬁ“’(“ﬁ) YN EZ?% X
strategic risks, project risks. 713 ﬁ%% AN i%’éﬁb\% )

17
ENGINEERING
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2.3 FiLWURIEEZLEE 2 URIIRI A MR 2 Page-18
What is Risk Management? Definition from ISO 31000

A new definition of risk
Aa \
The organization establishes its

— objectives: at time ¢, it wants to '
objective O o
be at position 0.
-
' It establishes an action plan to
) A move from its current position to
. 4 position O.
' 4
! B VLS HDIE, WD ETICZ DIRAEIC M
start ' « BAHDEWD BEREZITD
* . [BFREIt0—t1 TObjective0ICFE L 7=\ \
.
0} ' time
L)
Figure adapted from slides by Prof. G. Motet (INSA Toulouse) g 18
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2.3 FRIUDWUARIBEZ L 2 URINRTI A PER 2 Page-19
What is Risk Management? Definition from ISO 31000

A new definition of risk
‘I| v <

R4 72\

“,._---""""*".'-"-'.,. The risk management activity
;" "‘-_ consists of trying to anticipate °
.. * o and looking out for deviations
...",'"'A """""" ® from the plan, and implementing

' corrective actions so that the

organization’s objectives are

reached despite the unexpected

perturbations.

TREEMDBEEIE. (IBOICELET S L WS BREERTERWLT
EEBW®RT D, INHYRITHY ., BIEZERDATEEME I T 5 T HE

7, EROFETHB LV T LITRD,
VR T X FDEEIE, FTEL > DO®EZ AL, BRL. 2
EREZ#HL D &,
Figure adapted from slides by Prof. G. Motet (INSA Toulouse) ! K 19

ENGINEERING
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2.4 BERALESNIEURIIART AL N OLA Page-20

Vv Uz A N TOvREFE. URITER AN (YRIEBE-Y Z75H8—>Y 2 75T
) & U RIXIIG, ECERAIER R VR & O fE S B
DR IO EICIEZ. QU RIEE, QURI7TA47, QURITEDRE, @2 ) PT I
TE.OFERDEE. ®@URIHEHF QURIREELH S

High

i | Scope, Context, Criteria — @

= g

2 | Risk Assessment @

© —

g : 2

il Risk Identification 2 o

& i i ] o

[¥] H = ua .

Hi e 3 i

gl g 5

I § 2

e : <

H H 2 x :

g = = Retentign Hedge

5 F

o

'—
. — Low
[ Recording & Reporting | Small The severity of Hazard ~ Large
General Flowchart of Risk Management Process; 1ISO31000 Four treatments of Risks 20
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2.4 ERALENREVRIRRIAS NI OEAR

v UXIEEIZ. MENICY R ZBWHTEZE. £ L Tinventory sheetd & 5 AR T—ERICE

HysZL

V B EBHBOY R TTT A b,

THZET, BB EDLESBYRZIZEBMLTWSDOLDH D

”:::-mn

Scope, Context, eria

Risk Assessment

,,,,,,,,,,,,,,,,,,,,
| :
; Risk Identification :
| :
‘ :
| [ |
| ,
‘ :
‘ :

[k Trestment

Communication & Consult:

Recording & Reporting

General Flowchart of Risk Management Process; 1ISO31000

21
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Appendix 2: Sample Risk Register

Page-21

COEENREZ— T, BERZEECPEBEDY R E—F

21
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Page-22

V TEEBRERICOVTE, BFIROERFICEOSVWTEROREEEZERT LI 0'H 5,
vV EBLRELEBIRIANT, EEMTAREAEBIEI T2 v/ nREERLEEzALTY

R EEEHT S

ion

Risk Assessment

| Communication & Consultati

22

/s:uam:mext, Criteria

Risk Identification

Risk Treatment
Recording & Reporting

General Flowchart of Risk Management Process; 1ISO31000

Monitoring & Review

R=Pi X Cj Q)

RIZURJE PIZBEROREIY NPT EC IFEDAREE

Costs (C)
i

|
Avoided

""" ' 7 N S damage
v “
TN =4 Totslcosts 7 N\
! e .~ Costs of measures
3‘ S a J
: e PRt S
: . . Costs of damage: : N
e : | Residual risk
B Ry R, Security
Security optimum [Reduction of risk (R}]

Integrated Risk management (PIARC 2003)

N
N

11
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2.4 BERAEESNIEURIIARIAS N OLA

Page-23

vV URIZFHEIR, o CORABRSINIY R T7HERICY X 7EZ AL, DY

RIDHFRTZE B,

Ry

WERTHRTE 2. FFATELVWHLZTES S

v U R FHEA AT RE R IFRMEL IR B O FHER Z FR Y %o

V BEINEZITRTOYRZBERICOWTY RVFFHMAEERE L.

FHEEEET 2,

v FHEOEWNWY X VEEANL Y X IWEKEZILEL, FTEOHNEER L AN O, WREALD U X
IWERYRVHEICINE S EFTRYIRT
Appendix 3: Sample Risk Treatment Plan
e ———————
B — -~ b e | e J—. ety 2 r-:"” \ s
g- very large “"‘""'::/ o ;ﬁ’::; ﬁ g;.‘: . :::::::
5 ‘EZ' = SRS e RS RS
- Unacceptable -
B Acceptable
23
23
2.5 URVFHEICHITBVAIRE (HEHRE) & Page-24

What degree or risks can you take?

Option A : Safety, Risk
ré;ggi?g H|ghCOSt WLV VWO OO Cost
[ECeEse Low Risk %
gé&fﬁ“é e [Ex. Hydrant @ 10m interval]
Option B :
Safety, [Cost Medium Cost ¢ (oG
Medium Risk @ @ @
[Ex. Hydrant @ 100m interval]
Low Cost (2
High Risk &S
[Ex. Hydrant @ 1000m interval]
Low Risk -—
Low High

24

12
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2.5 YAVFHEICHEFIVRAIRE (HEHNRE) &3 Page-25

J&Am R, BERICLXYVREBELENATWCEHD
V IVRIVSREESZEHLY R 7HMIIREESI AR ITNIE. EEFAIZE L W

Design Hight Before
TSUNAMI

This change in levee hméhtisnotdueto a change in the
predicted tsunami height, but to a change in the risk
acceptance of the affected population

25

2.6 UAZFHEEA#DRIBL Page-26

DR OIFRAEYVZA IR AV MOV ICEE LAATEZSE,. U ZIA
Y hUIROBELEWS ZEIZHRD

Classical definition and safety risks

U R 7 FHBEE TSN ERIC
Place each scenario in your organization’s risk matrix, according to its ) \;j% F5HD (SN %@j{‘f E/‘j BHEDT
probability and level of consequences. &7z Uy

Examine whether the sum of possible outcomes is acceptable.

=

vV BT TIE. VR OEEFHRARD, BEEWKL
72U RVIEREDHIMTS 5 2 D% W

v BREE FOMELN’BIFITEDLONEZDIE, ZDLD
BEHICEY £9, £ EY R EEFETNL D

W voecceprable D TIEA L

Reduce risks as low as reasonably practicable

I Acceptable

Frequency

fairly frequent | frequent

Consequence

26

26
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2.7 UAIDIZTIAY NMDNARTI A P AT LEDR R Page-27

V UZROTFPAVME SEIFRTRDAY N RTLAERE L, oSSR AT RIS A
b LTEE, HEed 2~
v ORAMEHmAEY KX B0, B - B EADFERANEATSEEZHNNE

A S
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N1\ TR B
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2.8 BBRADURIIALTIAI NEADER S Page-28
1. URVERADIERE

o EXADOBKRIIEBTETH, HEORKEHE
R=Pi XCj 1) KPixEDLIITERLKDE DI DD B

Wz Eh%n
ZZT, RIZFEXZEZER LI-HFEL L TD
YR, PUIEEDFRERER, CllIFEDKRE
X, ThAbLbLXELCEDGE CIIIRERERE 10%

30T @D EE BRI a0 SIS
(744 2. BIEBF D 2483 MRk 8)

Rj = Pi XQi-j X Cj )

Pl EZ RITT £ U RNORBOARE
HEE, Qi-jlERWIIC & 2 RIE]DREFAERE

S O SR

CilxZofmjICH 1T 2 HEIEIC & 2R FIBL we®=SF
A
\ 1980 1982 1984 1986 1588 1950 1992 1894 1556 1898 2000 2002 © *5&#65’;
FEOREMRIT, NDOREERLBENL [EmEE0 LRE 11 EBBTH| Fulsina B
MERICHBET 2L BRLYT <MD, ET/IE
TERWVWHEICFFEMROFHEICENRTD LW i
/ S=cC+ g0 E6.8

28
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2.8 BBRADURIIALTIAINEADERS Page-29
1. URVEARAROER (FEOREMRDEZS)

BRBELS LA EPINEES L, BEIC
Rj =Pi XQi-j X Cj ) BhoTRAMFEEIRE<AD

Pz EARIFT LS BRERORBILFEE
R, Qi-jlldxmilc L 2RIEjDFRIERAEHER
Cilkzoflmjlc BT 2 HEIC & 2R FIEL

FEICHER LD DEEE TS £ Qi-jlk
B AY, HRE L CEEABFERjIZ/NE L
AN

B Z ITRIEEENIC L V) RO REBERPINEL
SE 50 THNIE, FERAYICHRIER LR
(N—FX%) #E=mLQI-jZETIBRLNE
DRI IEREBIZIEHED

29

29
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BFEAD Y R <3 A A ELRE R CHHAEMWE

2. ' DRIIITZAY FDEKREFHEADEA
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5.9 e mEms
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3.1 BN EFICHITRFFEMOER Page-31

2. VRIEAAXDER (HEORKEESDEZSR)

MEXECEEI EMINIBEORFEEDERS
v SEREELGWEETAREARY OXEERR %

Cj = nDI+anD2+D3+D4 3) T2 ) ) i \
v HEOBRMRMEEKRET L., EEEFTFLALAEVLLD
T2, nEZSROEK A, D1ILEEEHA ICEE
FBK, D2IEERTICHE S HSRFEBE, V XRETEIHR. BEROGEFREEF L -EH
D3IBET B & L - BRI AL - WH0IE / H
%, DAIIKEFERIBEATH S, aldttaRA v ATREAPR Y S84k L THUR S
Bk EEBAOLEBINT Y RE ESTD AR mi-HlE L el
DIRER
g IS EE S ERIR D 5 bERRIREEFRIGOH
EERS ZEN EBES AR
| ERS 14.0% | &% 2.1%
| 3R 02% | 1&m 6.3%
| BRER 99% | MEEE 5.4%
NEFE 4.8% i 49.5%
mEREE 28% | A% 3.0%
T BRmZ/D 2.0%

31

3.1 P EFICHITBEFF T EOER Page-32
2. VRIVEKRADER (FEORKTIDEZR)

Cj =nDI1+anD2+D3+D4 3)

ZIT, niIZOBEOEM A, DIGEMAIMEER, D2LISEERTICMH S HRFEL, DIMBRT DAL LESE
AR - YRIEK, DAIKEERERTH D, aldHRRFBERLEFBROLEBINNT V% & 2720 DHRK

FEKE TEBN B SN DB5EDRERRDEER

V ZINENOERIFMILL THRET 2ERD. &N
NEE= Y2

v BEAIAEIBADL, HEEFBEARD2EMEREN

v RERRERATD2EERS NS A

32

32

16



2022/10/13

— —
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3.1 BiNFICHIFRETMOEA LDLIICERRZREITON
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