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STPAE AIAHE OIE01 DJlEtal AlAECS otdE &9
SHIE Ot Ho2 2M=Z 24ots JIY0IC 242 22
FEHUES N&E 20t 49 =0 Olx=s ggS 24ots
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ZZHEQS HEEZE HY (control action
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2 2428t control structureE &A4&otld, control
structure22H 20l Mg = U= FF F Jels
S48t JI”0ICH. AIAES STAMP  (System Theoretic
Accident Model and Process))|Btel DEZ XMt ES
Ses £~ Jgse MO (Unsafe control action)&& L &0l
Eoloz XS,

01210l FMEASQL S Atst worksheetE 0/&3%t= HAZOP
JIY 0 FTAZ SASH 017 E2l 8HZ 242
(Event Tree Analysis), 2HMJt ZMst= OIHIE =]
OIS 2A6t= ECFA, &8 49 AXXQ =& PXE

_J'\_ o

M Z256t= safety case[7] S U
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2.2 Sg@g3

? HOM 2YE B2 20| flois 2AS Al AEE £
U Jlgse =E2 BTS00 JCH I et
NEOZEH 1 ZUE 2AMot)L, ZUEEH 1 AesS
T245t= )Y S N2 U8 28, SHs JtALD ACH 0l
Ol4st JIgE2 S&olM E46t0Xk ot =50l
ETHSEHCH. JHE X3 UEtUbE 2EE FMEARE FTAJDE M2
el 242 SH2=Z ot W& HOGHH FMEAQ
ZIUE FTAE Sol &g 246U, FTAY ZE
FMEAE &dlil consequenceE M Z4Aote 2EHO st
HARS0l UACHE]. O AW STPA 24 = UCASQ =ol
ENE FTAE Sdl o= SOl O AR L&
ETHEHCY.

[5] OIM= AIAE O Al SHEY 24 & HE0 2 X

ot e 24 Z, g MEE, oE IAY & A
JZ0 et =24 24001 CHoil Mot RCH otXIgH off &
=2liMe otdd 24 & HEN O =dE XFFD JUo
e =242 =HE 240 et A=01 2S00

2.1 ZUM &HE di2 Z0l | 240 HEE =
e 24 JIHsE2 st JIES0l ACH g JIgsE=2
Mg 9E, |8 S0 =34 X0IJt UCH Oetd =F A
J18te] hazard model2 ®loiM= 2 JIE0l CHol =elg
LRI UL 2 ==20AM= 0IE =23 oI <o 2
floiE =4 JIge WEFUH Oet 2 I 1X 2FE
ot A4 2BRE DItz HE 2 24 L HERE:S
HLGIRULH. 2]E 2ol AIEE JIg2 S+ SHE=s 2ol
MEE= YEHS MAStD AFEGHAUCH
3.1 JIge Fastd 22

FloiE 40 MEBEH= O JHs2 M2 2t9
oI SSES IJHNLD 2FEY = UL 2 ==20AM=
JgEEo 24 gEe ssEu Met 018 IA 5 +1 HK=Z2
FEFoIRUL 2 =20AMd ="8E 2FR= 2 JIHSS &S
FHS RAE FEE = U= JIELZ HOIU2H OIS
HECZ FASE COIHIO#S HLSIALH. <H 1>2 2
=Z0AM HeHote RhE 24 JIHY ER2 2F= treeS
AMNEdte JIB S, worksheet2 AIEdte JIB S, ClolpfQ&S
AMESte & %72 JI8, O 2 AMuele 24 % safety
case® &Lt

fault

Tree CHOIOIA® S AIEOt= JIE2 FTA, ETAZE 20
tree/event treeE 4ot f
JIEE0l oigstCt. Worksheet JlBtel EZ2FR=
HAZOP1t 20| worksheet table2 0/&5t= I8 =0l =5t
2 PHA (Preliminary Hazard Analysis), FHA (Fault Hazard
Analysis), SHA (System Hazard Analysis) S0l QUCh.
Cholol & 2R]&= fault treell2l CHOIHOEES AlEdl=
JIHE0l =0t RNAM ZYS STPARL OIHIE LZE2 S
24 J|-gol ECFA/STEP S0| aiY=IC.

o

H 1 X8 480 2 ol 24 Jlge 28
Classification Description Technique
Tree diagram Tree EEH2 CIOIHHA&E FTA, ETA, CCA

Olgste 24 J1Y
Worksheet Worksheet table2 0I&3dt= FMEA, HAZOP,
24 1Y PHA, Etc.
Diagram STPA -
ECFA/STEP: Event chart& -
Olsote J1g
Other O 9 ALzl 24 Checklist, What-if,

Etc.

Safety case Safety case -




Gs22 JIEH AlLi2l2 24 2=

= checklist, what-if
analysis, scenario analysis® 20| ZE Xl o=
A

AT

JbsolXgr, ZA22 Eof oY AIAEQ oEH QeSS
HESID UesXl 22 Fc= 2A2E Jpte Jge=z
AAHSIALCE. OtXIY 2 =2 safety case= CHE JlH€H=U el
NEHO ZAZ o= JlgS OtLIX2 2 Z0HE &2E&
=3 A2 HHoll safety demonstration, argument S2
HE3dl= JIH0IE2 2F0 Z&otACH

Seze 2 230 odikole JIHES AIHE 242
Soll 24 QASZ FHSOIALH AIHE2 fdes 249
INESLY] Oe= &S & olst He=z FMEAE
item/componentl D& REREH I ZUYUE =2Aoi=E
JIg01Jl &0l XMS(cause) 2201 AEZEOl SCh BHAH
FTA= failure/accident2 &&EE= top-event2FH 1
2olg =2I¥oZ =24Aste JIHH0IIl R0 Z(result)
2201 AIEE0l & = UL

Cause Result

Tree diagram
Basic (Middle)

(FTa) Accident
event event
(€TA) Initial Pivetal A eeid
event event
Worksheet - Causal factor

- Secondary
cause
_w Cause
~ “~

P ~
- - .
Item =  Failure = »=  Effect 5 Hazard/Risk
Funetion/eurpose +Immerdate efect
- Funetion| - Fallur -
- Component “Devaten ool - Bysamact
- Parameter i
STPA
Accident/Hazard Safety constraints Control structure
Cause - uca
STEP/ECFA Evant sacuence
Event - Event - Event > Event

Checklist, what-if analysis, scenario analysis

Question analysis

Safety Case
Goal

Strategy

"= Solution (Evidence)

8 2 J189 2J0 E &3 ol ad

<Odg 2> 2 J|ggz ANEE 249 Az &=
ol 249 gEl Oel ZaEol RAs2 =&
ol 1gez =48t O0ICH Tree diagram0l =ot=
FTASl &2 accident (top event)EH Z2H0l HAEC =
event® basic event2 FAHLIMH, ETAS &2 FTA%t= Eal
ZJ| M2 (initial event)22E accidentdt = WA
OlEZ  RHECE. Worksheet 232 JIEES &R

l2doez  iteml=ZFH failure,

Aot HEe=2 MMM, 2

effect, hazard/risk&
J180l et 240l

HstE = USS Z &t UL
3.2 JIgo A& &N =24

F=MH 24 (traceability analysis)= A2ZEN Y Al
LTAED OE FAHZ2S 2HE Fodte A2z QPAE
HAHOF CIXQl, F8 SHE HA #agol FEEIAU=EX
S0lotHLE, 2H HOAE Sofl LRPAES dHES =g
BIAE £ UTE o= 240ICH 2 =20AHde =24
40 JE2 fdls 249 &L J|gd¥z TEHe R4AES
2H0fl item/componentE JIELZ FH HHE E4Hote HS
F=HY Jletel E240|2t stih.

=N ZHeE <O 20 UEY 2 Q@Asg JIEC=
M2AGH 2 o+ AL 2 =2R0AMe 0E 2 =82
S45ILCH A HME Jl2 A8 2H  (basic usage
relation)2 & JI& HAR0AMN FMEA2E FTAE E22AH=
Ar8dtE 20 22 =X ZAOoICH t8Sezes Jlx =X
2 (basic trace relation)2 T 24 2 8 T=T =
2t QAS0 U6l item/componentE JIELZ =& HAAHE
=45t FHS0ICH Worksheet, STPARF 20| item &=0|
HESIH HoZE FRE Y =2 AME6IH FTAS
basic eventet &0l YGEGHH HYHXN Y= ZR=
AEROCZ Clie FEE EE0 dZBE "8Eg = Ul
FIECZ Slie 0IEA 2019 FHLEE 22 HEEotn
QULH NZ TE JIgs &8s A 24N 22 failure,
Z2 hazard, 22 W& HALRE dAZdte =X A OICH
<H 2>= ofg A 2H9 L2000 et H0ICH
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Relation between (from - to)

Description

{1) Basic event — (2) Failure Failure equivalent trace

(1) Basic event - {2) [tem Component related trace

{1) Accident — (2) Hazard/Risk Accident equivalent trace

{2) Item — {3} contral structure Basic component trace

{2) Effect/Hazard — {3) UCA/state variable Failure relation

(2) Failure/effect/hazard - (4) Event Failure event equivalent contents traceability

{4) Event — (5) questicn Question extraction traceabil ity

2 (Hazard/Risk) -> 1 (Accident)

1x

1 (Accident)?t HE8) A 2 (Hazard/Risk) 2] &

°
il
1 (Accident)2t TEHA 2 (Failure) 2] 2L 24

2 (Failure) -> 1 {Accident)

2 (Failure) -= 4 (Event) 4 (Event)2] initial ¥ 2 (Failure)] 2= 22 24 715

2 (Hazard/Riskj can help to identify the hazard for 3

2 (Hazard/Risk) - 3 {Accident/Hazard) (Accident/Hazard)

3.3 Hazard model2 MEI2E!

ol =24 JIHSS afstEl ol gy 1O o2
SHE R2EE o) fI NEZ2ge2 Os <8 3> 20
<dg 3>= S3.1&2 oo UEdE 2 248
BtECZ Aol 249 20 & =8 2AAHE 2EE o=
He = DIEIZ2EO0ICH HEZ2Z22 JlE 240 OE Z2AA
ZAHARH =& 2AMK 25 HESStD UCH

<8 3> (a)= s =4 Z2UE (b)= <O 2>0A
StAMEZ HEE 245 22 24 UES, (o) 24 RAS9
=X 2AAHE 2EE ot=E U, a8 3>9
HEt2ES 2ol s 242 ZWHE HEGHLD, F=H
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Element Description

FMEA STPA

Hazard UCA Same contents

Failure mode Cause (event) Same item traceability

ltem Cause (Event) Implicit item traceability
i 5. 22 2 &% o7
2 =2R0de [t 24 Zne SuFel ol o
B Sxg 9d ST 2us HMOSIND. e e
Chgst fai: 24 Jgss REgEstd 1O 22AHE
B | HAIGHECE 018 <ol 2 ==20Me CYs ol 24
JlgEs 94y, gl XA F&sctn FH O OZHAHE
MAIGIRCE Ol Ol8di =& 20 s 28 ¥ HEs
20I5HH & £ A0 A WA =SS0 2 Ae=R
JICHEHTE, &= J1ge HZ ZAHOUAM support HES 22X
(b) HA tech‘r‘\ique 712 oA o2 (c) HA technique =% 2t DEt2 & & J:” 9" }\I ﬁ % j:” % 0“ I:H él- D_ a:‘ % E é}‘ 3._" E % 0“ EH 6H
HRE XEe AH=OoIt
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