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== (Safe design knowledge and capability) StH&7= X|Alat =22 E 2 ict
HACA 2] #BH0| QAL 0| Qe BE A0 XAt s welstn Mg
*X|AF o2t H-EE, fleld ete| ZXt, MEZoHY =X Sof Chet ofsiE 2lo|

= (Information transfer) QtEMAH = AS0f| O|=SICt
HE Hapgol 2t chAlof gtel ARES ZHoll QoM HAt faly Thajol ot HEo| 2uxol

251 EAhE A Sy ZXolnk

= =

BAMHAME| 2t S

- HENY A MR OlgElE figd 248 M -2Hldhs X0 2HHo(H, HMEe| Tk
124510{0F 2

o

HIEHLUTA ' QP AA Pk (Szymberski, ‘97) >

Conceptual Design

Detailed Engineering
Procurement

Production
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= Risk Analysis
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= Risk Evaluation
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Design Risk : Product Risk : Post-market Assessment
. . . Finished | Exporter .
Design Raw material | Manufacturing P / Retail |Consumers
Goods Importer
Pre-market Risk Assessment : Compliance : | Market Surve|llance
(KM CHHR) ©  Risk
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US CPSCe| 281 Hytet 22| 4
Hazard Risk Analysis  Risk Assessment Actions to Ensuring Evaluate
Identificaton ———— and Reduce Risk  Compliance Results
——  Riskof That Prioritization
Probability of Hazard —_— Education Market/Port Trends
Data Hazard Occurring That Comparing Coregive Surveillance  pata Analysis
Collection Occurrence Often with Risk to Acitterns Testing and
Consznience Conslhitence ACCCerﬁtearti)amty Standards & Certiication
a a Regulations CPSC Testing
Development
RISK ASSESSMENT RISK MANAGEMENT
o J

* Technical-product?te] Qsis =,

=
SIS BB HiHE O HoHE Q)

Technical-product /& (SI6H) A

= Hazard and Operability Study

sS40 et ags B0Elds EAYE &4

= Event Tree Analysis

EYYAQ OJYO|Lt 2Tt U2 RE WHE= ADENE F71oh= AEHH 7[Ee2 M
Diagrama 2, 27| N2 RE SEAANX|O| A B SEEAIS Thet

= Fault Tree Analysis
S Atof el elo] El= FX[O| Ol DI 2R d40f Lidot Zets HEASle =AY
B Diagrams A, R0 2TAL g0 YA S Tt

= Fault Mode Effects Analysis

IR THAAHO] O FEFE DX 718 E40k= 7|1Ye2 F201M THIS Fo1sto] 87
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Preliminary hazard analysis, Human reliability analysis S0|
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< Product Risk Assessment Principles (OECD workshop, ‘12, &&=

Artdo| A& Cho| S3X17F SUSH (N BIP|HE AFBY 22, st
(Consistency) S o= UOJOF B}, (MEN (&M "It HEtdo| 52)

]| s Ed2 E5, 2ae 37, tEX2 s etk
(Transparency) (714, 7HolEs HEM 2 50| ALE H|<2|)

Mol 2| 7o 2 MEL HHE BE QASS DaEfoljof SiCt
(Completeness) (B AlLfR|2, AREX}, H2fd, Bl NES))

Soiugol ZEAK RN T Aol it ety

(Communicates 2l - SEHOf ST

uncertainties) (799 SbA|, JFEAR MEO| HAM . X
TYsrx FRo| 2K SIEHs W= st 2ofef TR
(Evidence based) HZ2e =L, 7z, gs A 2 S of

SRz e
(Addresses vulnerable
sub-populations)

= flEd gotel 74

HAHS! EIHE {8l fleld Eote tefet 24 (EAhS2 795

ot
Qe B4, ARy SEWIIR TE
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< Product Risk Assessment elements (OECD workshop, ‘16, 28

- =
2

« Identifying the product

(D Hazard Identification » Understanding the use of the product

+ Scenario development

Risk Analysi
@ Risk Analysis « Probability of harm occurring
+ Risk estimation

Risk Evaluation
® « Risk evaluation

PIEE MM E MBS0l =E5= 2R Tirt
2 OFL[E} 250 F{2fAIS0 LM =

« Severity of injury and potential health effects

9| AHIXHALZA)
TEdglo sict
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It Llst, el SF
= 2|5l (Hazard)
Ife(Harm)*E OF7[Sh= EAXQl fele= msh 21 f[Hef 22!
* QIR (B SO HA- A
Hazard(gl2l) Harm(Z2}) ) Risk(Z2Ie] ME)
A T2l oI, 2HQI mlel [l =& (E5=)
= floiel /4
71X LfoH, b IBH(EREXIR! B), D RIBH(EZHEXC! D), oFtH Lol W= (01dS)a
Qlsh, A2 PP SO S 4 U
< Qe HIoF ™S, 1ISO 10377 7|BF 5 >
“Product” CHA “Use Condition” CiiAf “Use” CH&
Hazard Identification Consideration of Exposure Analysis
Use Condition
- Product (size, shape, - home/office (un)intended user
model & surface) ) - indoor/outdoor ( - Foreseeable use/misuse
- Hazards(chemical, - fixed/moveable - Frequency/duration of use

physical, fire etc,.) - sunlight/dust - behaviour in incident

v
Injury Scenario
A 4

A 4
Determine the Severity Determine the Probability
v

WV
WV

Risk Evaluation
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Product & System Description 7|

== Product & System Description

fledet B2l A2 FA & 8ol 71y

— O O
= 5M model
Man(2/&), Machine(7|7]-ZH]), Medium(FH -2 2tH), Mission(7]s), Management
(2YHIA)2 57X 222| Idat 2 E failing factorg HY

- Lo thet gt flelds HEX2Z 245k AAIXe 71|

= SHELL model

Software, Hardware, Environment, LivewareZ &
LESE LR M R -EU

QIZkat 7 7|A| A% &

- QIZto] Y7 8l A H0iM BREIE 01 HE
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S| TS OB 24
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- (Objective Risk) AH|XO| R[S FHY 4 U= A2 (D accident statistics@t

@ Exposure estimatesZ &

- (Accident statistics) HZFX E4|H 0|
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|gksto] XIE2| fied e 1Y
- (Exposure estimates) QA 2811 ==

7
= HEC| aHAF =5 Y

- (Subjective Risk) AH|X[O| /&S S &~ U= RO 2 @D Psychometric Approach2t
@ Usage-Centered ApproachZ +&

i
I

- (Psychometric Approach) 82 S AH|X} 2 HEE £t ¢
- (Usage-Centered Approach) AH[XIRF HIE 7te] HE WSS S5t ey 7Y
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= Failure Modes Method
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== Checklists Method
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= Qualitative Analysis with Risk Scenarios
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- fleld =F0]| Chsl I 7N Ao 2 ZutE 2kl -siMeh 5= U= T
Risk Matrix Absolute ph Risk Map
HICoL AlZbMof CHSH HAE  ChMo| S fige4e]  SEE %A Aolo] i
247)9 SEIHH+E BA Fo4s 24

o= HOJ4 2lX} (Folding Chair) : TO| 4| QK[| ALSLHFOY|A £712{0] ZpARt0|t 2= (SO
X|X|tH) Afojoff 7]0f £7t2f SH 8! HEHO| 2y

o4 Q|xt

LAy : &712 B, T

= - AFBAPT} OIXtS B, A U B0l (its) DHE
- EH2 2Pl £8) SR 2D S20|(EE XIX/) 220
= £7140] Njl F — T Y Fe

AFEXPF B2 SEHOIA RR2S T XIS O|SotALt

= =
£712{0) 422 SHO|(EE XIX|KH)F20) 27120
721 22 > 28 % Het

o ALIZIQ0] W2t 54 QuTf 24 29, 42h U HIES ME0i0) HBXOR A

7_| [=NKe)
S, HEO| 1Y 52 ABFECR B

<Pl I AR* RAPEX RAG Assessment Guidelines for Consumer Products, ‘07>

: Severity of . Overall

Person unfolds the chair, grips seat close to the corner by mistake(Person Minor oinching of finger | sight_ Unfolding the chair
inattentive/distracted), finger gets caught between seat and backrest inor pinching of finger 9 Gripping the seat at comers :  1/5,000

1/5000  Acceptable

Person unfolds the chair, grips seat at the side by mistake(Person inattentive/ Unfolding the chair

1
or oinehing of 1 " , ’
distracted), finger gets caught between seat and link e i el g | - St | e e ooy WaERD | o | Asie

Person unfolds the chair, chair is clamped, Person tries to push down the seat and Unfolding the chair 1

grips seat close to the corner by mistake(Person inattentive/distracted), finger gets Fracture of finger Slight  Chair clamps : 11,000 1/50,000  Acceptable
caught between seat and backrest Gripping the seat at comers :  1/50

Person unfolds the chair, chair is clamped, Person tries to push down the seat and Unfolding the chair 1

grips seat at the side by mistake(Person inattentive/distracted), finger gets caught Fracture of finger Slight  Chair clamps : 113 1/50,000  Acceptable
between seat and link Gripping the seat at the side :  1/50

Person is sitting on chair, wants to move the chair and tries to lift it by gripping a:‘;f 3‘"92:'; § 1 B

the chair at the rear part of the seat, finger gets caught between seat and backrest Loss of finger Moderate S i at rear part : s 1120 Moderate

Finger gets caught : 1110
o . . PR . Sitting on chair : 1
Person is sitting on chair, wants to move the chair and tries to lift it by gripping e s

he chair at thy h h link Loss of fi M 112 M
the chair at the rear part of the seat, finger gets caught between seat and lini 0ss of finger oderate o at e part ¢ e /120 oderate

Finger gets caught : 1110

THEsOD el fEk +5 F 71 B2 ATl(E)Z NES ks He
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X HFLZ, 2 UM E HMBZ 2 0f =etE0f ME2| Plziy 2EI=X2 O YIS ool S
CHEXCZ HZO| S TS| Mshs A2 2/tSOHIT, HIE0IM Y + Us fIgrES 78
Jtstt Yel2 My -2efoh=t =4

JE7H ZH(Low~High)o 2 B2IZH0] et S ASHOR M8 4 9

M

- UR2EM, 18 (5

<Y &Y XX >
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]
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HENL =7

Pletd 249 MH/MZ ° ° =
MZ g, 2 o o °
=o|(Zq;) 23 ) ) [

I 22| =X|_HHEA &

+ Design for minimum hazard (= Design it out)

« Provide safety devices (=Guard)

« Provide warning devices (=Warn)

- Control with procedures and training (HIZ71& S0 £
- Accept remaining residual hazards

x Control with procedures and training2t Accept remaining residual hazards= A|AH]

Z2HE E= A2 SO Hglet HE fEeR & A7oM= Helet

Het, X2

- 2e fd
{Iyzt2|= D Changes to the design of the product, @ Protective measures, 3 Information

and warnings for use2| =2 1
- HZe| A M floh fIgd XHIE HMASHY, fI-QA0] Tt #Ha| AX], 2[R QA0)| CHEE ARSAL

HEHZY 202 Xg

Protective

Risk in Product Design Change Information
Measures
- 91Ele4 H7 - CERAER - Zojgn -

(Design it out) (Guard) (Warn)
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Approach to Safety Design

o HEHA2 HES H2E Sh= Passivell AFEXIE CHA 2 2 SH= Active MeasureZ &2
- (Passive Measure) MZ2| 2ol thiot M7, &te| 9! CHHIE Soll MIE XS] () &A HES

EOH A|>_Q_I|»O| O}'I-Ikcj% ‘Q_"I»_l;l_alJ— K-I:U:IH:H

* QeiNIt BT Passive measures HZQ| 715, ALBA S8 M 4 Q7| W2of, 2
#20]| H2E 4= 13
- (Active Measure) 0171, 434 S2 So AIRXIC| SHUSO| Tt Hsh HHS SE510]

o -
OIHYS BEol HRYY

* Z=O|AT M 50| Active Measure= Passive MeasureQ} Hgis10] M= =~ 912

= e HHHHA ; Design it out

HIZO| X ILQAE M (= ME)SH| st 474715 IR XHIE 8>, SR 27| JH AR

o

[Ye)
PR HALA = F2 UHARE (Parts) W ZEES(Assemblies)S LIMCZ &t HEL| QHHst
AMEUISHESE SHe= o

o= 1 T1—— o

s HAHEA ()

= A HABHT ; Material base

—
P47} El= EE, A% SO Cot 2 MM 7™z AXY thy|-#HFol| 7|2k QP87

rd

= 7| 7|5 HAMYA ; Technology & Function base

o o
HAE Pl ge4E Hofe + A= FIH 7157152 HEole 7|Y2E 7|&- 7|80

e ddo = S AAde MF2= Ndts J[Yez bR #go
7|gier P A
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= 2HE| A| AR
JHE B XSS M7 7H - H4f-H0| 2 £ oM AH|X HE2 7| SoIM 2t2lstr| 022
QAR 0|0f Chet 12{7t 2
- (Risk Transference) /2 ZH2|(X|7H) X7t SHLIC| RLAON CHE 2EQA 20| MO|-Hzto| 0|2
O = UAS

* Substituting (0], CHAl), Foregone benefits(Tt7] 0|23T) Remediation effort(d™:2) §9]
o0 92
T o MO

-

- (Risk Compensation) X2 2R440] =2 E|ACL Sl AFSAO| Befei2|of Qfoh QrEAfIT} drelst

= A

* Risk compensation theory : O{= =09 OFHAMO| SHE =l S0 = BEMXOI M2 BOt 4§ 52
VS S oItz O|Z(AHYEE, At 5)

* Risk homeostasis theory D QIZE2 A &2 ATME RHEE WSUCH= 0|ERE, WtM AH]
el Qi FE S RO S 5) ATHES oiCh= 0|2
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- Design it out &A9| HMFZOZ  F4M0f| Cf

- (27 7HH 2) AHEXte| F2
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+ Report on International Consumer Product Safety Risk Assessment Practices, OECD, ‘16

- Product Risk Assessment Practices of Regulatory Agencies, OECD, ‘16

- EU General Risk Assessment Methodology, EU Commission, ‘15

- HIZOHHEEIS Qs AlLIZ|Q 7|8He] 2|AT HIEI|¥ 9171 The Soc of Digital Policy & Management, ‘14
= 1SO 10377, Consumer product safety-Guidelines for suppliers, ‘13

- Consumer Product Safety Program Risk Assessment Framework, Consumer Product Safety
Directorate(Canada), 13

- YBIEEE Eot o= ME IEd EUF 28 JHLo)| 2ot 171, J Korean Soc Qual Manag. ‘13

+ ASEAN EEE Risk Assessment Guidelines, ASEAN, ‘12

- Human Factors and Ergonomics in Consumer Product Design, Waldemar Karwowski, ‘11

- Integration of Safety into The Design Process, U.S. Department of Energy, ‘08

« Risk Assessment Guidelines for Consumer Product, EU Commission, ‘07

« Risk Management in Product Development — Current Methods, International Design Conference, ‘06
- OFMISH HZES MAEH| Yot MEL HZEQ(E2A v Journal of the Ergonomics Society of Korea, ‘04
- Manufacturer’s Guide to Developing Consumer Product Instructions, CPSC, ‘03

« Risk Management Literature Survey, Delft University of Technology, ‘02

- System Safety-A Practical Guide for Planning, Managing, and Conducting System Safety
Programs, Joe Stephenson, ‘00

« System Safety Handbook, Chapter 3 : Principles of System Safety, Federal Aviation Administration, ‘00

- The Safety Hierarchy and its Role in Safety Decisions, Cognitive Ergonomics Laboratory
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