SAFETY GUIDELINE FOR RISK ASSESSMENT AND RISK EVALUATION PROCESS
NOTICE: This translation is a REFERENCE COPY ONLY. If differences should exist between the English version

and a translation in any language, the English version is the official and authoritative version.
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3.3 & Qt™ 7t0| E2}QI2 FTA(Fault Tree Analysis), ETA(Event Tree Analysis), HAZOP(Hazard and Operability
Studies), FMEA(Failure Mode Effect Analysis) 52| 5§78 @24 ot 22 A YSIX| §¥=CF d2{Lt o3t
HYS0| EMSHY CHE XM S 25| CHROX| L USS 2178t

NOTE 3: 28 YH 2 = H& 7ts¢t Y/ 29 JHot = XM= E HSTH.

34 YHIO HEEI= 2 IFd Bt 7IE0 sk M= SEMIS14 £ 0|8 A.

4.1 SEMI #zF & PHY Z}0/E 2} 2/ (SEMI Standards and Safety Guidelines)

SEMI 82 — HF=H| M| = ZH|o| 2tg, 2 & oH™ 70| =22l

SEMI S14 — BH=H| K| = FH| 2| 2txf ol d E7t & s} b 71o| E2tel

FO|: Hr FAE ZREHMQSt Q8 EH ZE BM= A EHES 7[FL 2 oL
5 80f

5.1 &9/ (Definitions)

5.1.1 22/ (controls) — RN R0l =S FEOH= AS YALE | st= +E

512 RHAEHL20 £F (exposure to a hazard) — =22 O|0|E = U=HIEA| O1H A2 OtH)
Tl aQlo| EXot= e

5.1.3 & EIE (frequency of exposure) — =t XL ZHH| 7t (R Q10| &&= Sl

5.1.4 Z£& (harm) — ALl HZ S SHK|= AMHH R0|L} O3 = TH|, =S = 28 2| m3Y.

5.1.5 RAHHERE (hazard) — =& Y 7ts30| Y= =4,

5.1.6 ZfO[EAFO/ZF (lifecycle) — 7H'E SA O H 7|0 O|2= FH| =2 TH +=3.

5.1.7 Z}& 8 (likelihood) — =4 L0 Of &f Bz, AUtX O = H|g2 HA|(O: A7H MM, S8 7|2,
NOTE4: 7tsd 18§82 25 10 @l Ct.

5.1.8 A2+ (maintenance) — HH| 2| o 2& A E FXIE T AZ2H E=HA2H &=,

5.1.9 JHZ (modification) — MZ2 R I0ILL 2l ES FLY = A= TH[Q BHE.

51.10 7 P/ E (residual risk) — AX|LIO Y, 478 S 2 2l 22| o]l = 5O e g d.

5.1.11 Y/ (risk) — N2Z4= U 7tsHo
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tsd 182 75 10| 2l ECt

NOTE 5: /&4 7

5.1.12 A EE Z7F (risk assessment) — 2H, 8=, AL, & SOf| o X| A0t S otH| 20F H7t CHaf
MHo] S AlL2IQ NS SHoHE AL S84 BIlls 770l 85 L 5 2, fojgiHac
sh0l 9 98 AHO| By ECH
5.1.13 P/ FE (visk estimation) — A= 7h5d S TSI £7 g HHE HdE o=
A.
5.1.14 A4 ZE (risk evaluation) — &8 HA2| HRE S HTSt= HAL
5.1.15 FEE F2 (risk reduction) — B L2 B RS2 TR HF= AL
5.1.16 &H/ (service) — 1 YHIE o & SEHIZ & Z2|2= HAZH &3,
5.1.17 &ZE (severity) — T H QI M2[g Otot 240 HE
NOTE 6: 4= AE2 75 1 0f ZolE L}
Xt
6.1 Bt 7}O/|EEF2I (General Guidelines)
6.1.1 A8 12 2dd 7t 8 22| i gel 8+ BXE 2o =Lt
6.12 ?l&d H7rE & ot theh FHol MY f|dels =25t HES OF otit f|dd Eot=

A A =7100 2ol 2A 2bg EA O /I O] E8HOf SHCt.
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Prepare
(see 6.2)

Determination of the
[ » use and limits of the
equipment (see 6.3)

(see 6.4)

i RISK
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Risk estimation i
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| Hazard identification
I
I
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Implement (see 6.5)

risk T —_————
reduction

(See 6.7)

Les

Risk
evaluation:
eduction needed?
(see 6.6)

No
END
Figure 1
fIg’d "Il S & K (Risk Assessment Flowchart)
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6.2.1 7t &Y, YH E= S0 tieh B X4t ZES A& AHHO0| B7HE 5K 0f ohot.
NOTE 7: 238 0l -8 S Qs M= S8 =H| 7t E5+H 0|t

622 AEXKO: AKX, FH| MM, AT AX|LIOf, £|FT ALERL, M 3 At B7HA}, #lHd B2t R =AL

623 Fgd 77| M.
624 HA A HEO|: EH AE 2™ Y=Y 0f) =T,

625 HILEHQ ZH.

b

6.3 &H/9 &&= X FA FHA[ (Define Use and Limits of the Equipment) — x| 222t ChS M2 10216} OF SHC}
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6.4 2 RLL 22/ (Hazard Identification) — ™
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6.5 #/&& +& (Risk Estimation)
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6.6 /84 & E (Risk Evaluation)
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6.7 9/8& F2 (Risk Reduction)
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NOTE 13: Of2ff ZE0f MA|&l ZA= = 2t 7t0| =212l O| o F&¢t Bl A2 E MSoHAT, 2 EMM B2
185X = et

I
8.1 SEMI #&F % OHY Z}0/ E 2} 2/ (SEMI Standards and Safety Guidelines)
SEMI S8 — BF=H| K| = FH| 2| eIzt Zf oHd 70| E 2t

8.2 O/ #E7Z(US Military Standards)"

MIL STD 1629A — 1% B = A 3 X|HE 24 (FMECA)

MIL STD 882D — A| A& OFH B &= 23

! United States Military Standards, Available through the Naval Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120-
5099, USA; Telephone:+1.215.697.3321.
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8.3 FA HAf7| = /28] #F (International Electrotechnical Commission Standards)>

IEC 60812 — A|AHEI AMZ|E 2A 7|8 - FMEA(Failure Mode and Effects Analysis) & Xt
IEC 61025 — FTA(Fault Tree Analysis)
IEC 61508-5 — M 7|/HA/Z 203 7t5 TR QHH 2HEA A|A IO 7|5 O .5 B O R4 =& 5 B9

of

8.4 ANSI £ (ANSI Standards)?

ANSI/RIA R15.06 — Industrial Robots and Robot Systems — Safety Requirements
ANSIBI1 TR3 — 9|8 H7I & IR d =54 -3 7| A 23A /gl 8, dE A F4710|E
8.5 ISO H T (ISO Standards)*

ISO 14121-1 — 7| A& 27 - @ "ot -1 2 #E

NOTE 14: ISO 14121-1 2 ISO O 2|3l 4 &[0 1SO 12100 0| S &I ALt

ISO/TR 141212 — 7| A&7 St - fldd Eot -2 2. M 88X X|H & L&l 0f
ISO 13849-1 — 7| A7 % — HOf A| ARl OHH 23 S5 1 F: 8t 24 A3
I1SO 12100 — 7| A& QHH — et A7 A% - g 7t A flgd =54

8.6 J/E} Z£Af (Other Documents)

SEMATECH #9202963A-ENG — FMEA (Failure Mode and Effects Analysis): Bt A &H| Aro| X|£H QI
|:||-7(-| O olo} 7|.o| C s

AIChE — 213t M| E IFo| /d 8L ZE X EE FHEUHR= R X BEE
BS 5760-5 — A|AHEL HH| S 2FO[ME|E n¥ BE Al Y XFE FM J7H0|E(FMEA X FMECA)’

Fo|: 2 A ZRE Mot QI8E BE M= 2N EHES 7IEL2 oL

% International Electrotechnical Commission, 3 rue de Varembé, Case Postale 131, CH-1211 Geneva 20, Switzerland; Telephone:
+41.22.919.02.11, Fax: +41.22.919.03.00, http://www.iec.ch

3 American National Standards Institute, 25 West 43™ Street, New York, NY 10036, USA; Telephone: +1.212.642.4900, Fax: +1.212.398.0023,
http://www.ansi.org

4 International Organization for Standardization, ISO Central Secretariat, 1, ch. de la Voie-Creuse, CP 56, CH-1211 Geneva 20, Switzerland;
Telephone: +41.22.749.01.11, Fax: +41.22.733.34.30, http://www.iso.org

> SEMATECH, 257 Fuller Road, Suite 2200, Albany, NY 12203, USA; Telephone: +1.518.649.1000, http://www.sematech.org
¢ American Institute of Chemical Engineers, 3 Park Ave, New York, NY 10016-5991, USA; http://www.aiche.org
7 British Standards institute, 389 Chiswick High Road, London W4 4AL, United Kingdom; http://www.bsi-global.com
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