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Ehb, Zbid MIL-STD-882C (235 <  dTH D, F-1 (2579 Hazardous
components (e.g., propellants, explosives, toxic substances, hazardous construction materials,
pressures, and other energy sources) (Z DV TIXEH N HIEMH TLEEMERHEA I TWVD A,
BT > AT A TIIIERE T EIEOZ LB HGE T 20 ERH D,

FEER DO BEBE 2 HD < AL AR EE (hazard) (2D Tik, BREOMFEFFA G238 H &
NTETWD, BEOLEMHEEOBBIT, ERFROBFKEDIEEN NI AT X
HHDTHDHZ LD 5, Human Factor 275 & L 7= Human Error X3 & 22 AL 2T
LNEBITLODH D,
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T

F—1 ARZ4IREE (hazard)

Design Hazard

Environmental constraints including the operating environments (Generic Hazard: common,
hazard to Equipment) (e.g., Sharp edge, drop, electrical shock, vibration, extreme

temperatures, noise, exposure to toxic substances, health hazards

Particular Hazard (inherent hazard to Equipment: Fault Hazard in the FMECA)

Hazardous components (e.g., propellants, explosives, toxic substances, hazardous construction|
materials, pressures, and other energy sources)

Safety related interfaces considerations among various elements of the system (e.g., material
compatibilities, electromagnetic interference, inadvertent activation, fire/explosive initiation,

and propagation, and hardware and software controls)

Interface Hazard (failure propagation hazard)

Operation Hazard

Operation Procedure Hazard
Emergency Procedure Hazard
Test Procedure Hazard Human Factor Hazard

Operation Support Equipment

Maintenance Maintenance Procedure Hazard
Hazard Diagnostics Procedure Hazard
Human Factor Hazard
Maintenance Support Equipment
Environmental Disaster Hazard
Hazard Typhoon, Lightning, Seismic, External Fire, Flood

Vandalism Hazard

Terrorism Hazard
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2. VAT LEREDE X T

AT NEEPETIR, kS 2T A DRGSR FEM O T THE S D REZEAMRHE 23k
L. BEHMLEE & OBIRICHBW T, B L R D70 DR, FHOKE, RERESY
ISHE L. BEETRH AR S (Hazard Analysis), 23S “TFA S5 s TR
DT CRF UL, FE i, FRES AR T, WAk o X FOkELRES
<Eandn, HERESICED, ZOVRAT AOFENTFENRL 2D, 22T, “&F
KRINDHEETFRE LT, HEEDHART HLE 2 BWRTITAR T (HFHSE sufferer
[TED LD 7 Risk BFFA LA, MEFEENBFRETHA L0 E S NOERT
b5, WEEEF I ZORERLETHD, o T EHILL > TRE D HDOTH D,
Political 72 & D TH %,

Risk F#FA OEAEIEAE T L CTLLORTHEIZ TS b O Tt < TR0 % Fik
AT TeDITE R b O Th 5, AL, ZeREIX, FIRERIRY OZEREEZ1T> T
b, EERIICEZVEDL LB ONAIWEOREIC OV GEmE T D) T L
TEOLNDHEDTHDH, B, Risk FFEEEIX, Tz e TEIIBER DL 2/
BEEMTEDLVOIHEDOL DTV, EL., BEROHE, EHEMO Y -
i3 5,

RSN HEETHE” & L TR T HE(ndividual Risk)& V27 T a7 57 A1
(Societal Risk)23d D, U AT 77 7 A VT T EHE & REHHIZIE R 2 fefh & L7-
F-N Curve Th b, SEUROHFNEL LRI DR AT AIFE LGN, VRIS
077 A NOFREL LA Dk ST LR,

(224 (Safety Level) D iEF
LA (Safety) DEFRIFLHE G XU A MFKEBFE L TH D, BRITMEILETHY
HETH D,
TR WIPFEOFRTHIMC LTV DT (LFE)

Safety : Freedom from those conditions that can cause death, injury, occupational illness, or

damage to or loss of equipment or property, or damage to the environment

(MIL-STD-882C)
B L9 b OIX Originality # EEA LD HDThH D, TNRTOICHET AT LD
RAMS #i#& Td % EN50126 (IEC62278) it a FE L T\ A Z L & ERLEDOFJEN
fFAET 52 R0 D, (MMNABMOMHBITIKREST S THA I,

EN50126:

Safety: Freedom from unacceptable risk of Harm (f& %)
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WEEIHFRETE DLV AZITE VR, MR TH D,

Hazard: A physical situation with a potential for human injury

Hazard Analysis |3 E 72T N RICR > TEB OV ZEDERETIHEL TVWD,

BATE, WIEIZBIFRZRV,

IEC62278

Safety: Freedom from unacceptable risk of Harm (f& %)

WEEVPHFETED IV RTIIHAVRRY, #RTHD,

Hazard: A physical situation with a potential for human injury and/or damage to the
environment

Hazard Analysis|Z 55 L BREEGEEN X RIZR > TB IV ZEDERETFBE LTS,
BATE, WIEIZBIFRZRV,

MIL-STD-882C

Safety: Freedom from those conditions that can cause death, injury, occupational illness, or damage to

or loss of equipment or property, or damage to the environment

Hazard: A condition that is prerequisite to a mishap (G : Accident>Mishap>Incident)

ZaME Risk TREOLND, ZITANONLLEMITIHFAEY A7 TRO LS, Risk
CIIWEORELHEZR LD, —EFTWI) & “BETFHR ThHo,
ZIFANGNDHE S M Risk ZHEEPBEMETEAL0EI0TH 5,

VAT DR G A B E O BE S TH D, T, FEDTFF SN
TV DONWTUILREERRBD LN TS Z LIk D, vry MHEBFMIZON
“C @ Hazard Analysis % UL FIZ/R77,

FeTt. BSOS ED X 9T DL A D) (mission profile) Z HET D MLENH D,
[t /7 > | @ Mission Profile)

(1) =7y MERED B IS mA~ DB H)

(2) Wk w r v s OSGEITREE. B EAIDOTEN

(3) #T LT IEH O ITRREL, B A O ETTIESE)

(4) FEST ([ E A i i)

(5) EHEAT — 2 2 oypfe - FRBSHERE. FRBSSEHIHIHE T 1k, Fa D

6) FETZ =7V 7 53HE - RREEHED . FPRBK R IHE A IR fR IR
(7) 1 By fE - RRISHERS . R RF I IHE s 1k FR-m A

(8) BAHIERES

(9) TSyt
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(FRfIE 5 #f L)
3. Wk AT MIFR S D R

W E LTV D2, FHRE. M, S ICx U CiIingEis, FHE. ik, goEkk
EEBIDOERR D D, T LTINS, BENICER SRR ISR T DIEERH 5, Fl 21X, B
B mEN AR, WBAE, MR, TR SEAEETH D, T IRRERIIICEE
O bDOThHD, TIZ, HERERBEEROHAL, k3R OBRIER ZIUTER 5,
ik v AT DO ERHIA R

kY AT | EBIER S IS EEbray 57 eSS AWk

FHH | THE WS | BlEY. &R AR, e esls | FTHEEEORE
Wlzepk | Wiastk By, mEd A, TR el | e E RS OBE
fifia iiais | HEREE | THPE. BIEY. mES AR, ik | B RBCEE OBUE
OS] /SIERES HBE. BIEY). mET AR, 7 LlE | B sEE OBE

AL S R T b DT A EE

IR ARG E it ze Jm A AGER AT
Safety Case
Fe[EHL I Railway Regulations BORPRRB LA 7
1994
A A 2 A 0D A 2 PRIRGE T
ERZ200 LEREE FHEARZR S T EITEw
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4. WEY AT LIBIT HRELRIRAE & FHik

Hazard,” Accident SR/ NN i 2E B A 7SR AT
FHEE

Common Design Hazard | #2857 T BRET Bea T Bea T

e HEE I I
Accident Hh g Bk FE-REAE iR, . kK

HEERABL i AT A AR R AR R
Hazardous Equipment =T A ALBRB

KT
Accident PNEB K S PR ok S P 2k S5 P kS5

e il
Operation Hazard [/ EREUN BiEbe, &k B R7 4

PREHEA BRAS H
(CReE 2 TN ERey
Accident BB -l 2 Ze i 52 (I FeHxAE
JEE T 5| B fE 22

Maintenance Hazard RSN | SRR | = R e RS R HE i
Accident J&E JEES J&E J&E
Environmental Hazard FHT 7Y ELAU B R, B
Accident (IS RE-REAL | BE, LR idt, EE
Environmental Hazard | %% W . HE W, FERL. HIE
Accident 127 H o B HorRiE . kS
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5.

R MHET

WEIZBIT DMEOERFHIIEFERE ThH o7, BLIFT vy ARV =y
DB LV BEFEERE TN,

Wik o AT MR D FEE OJLKIZRELL O & B TIX20,
FHHEE(F) & FHMWEREN)ZR L LOTERINL TS, 5TV ) &

&

V271X

I

EPHE THDH, VAT E T DITIIHEEOMEINFHIERE 2 FIf 200
{ATAVIDIEL L 70 D, BRI FHI T E OJLKRES Ik & F O3B 2D 73
KTDHEEOREREELELTWVD, BEY AT LT L DM, log (FN) ~r—Cxlog(N) &

RoTW3B,

T—HZ O THRAEICE T DR BRE] Rk 443 A
(IR hzes (R hEEBERESMEES)RAR ; kRN

1.00E+01 1.00E+01 o
1945 - 1986 1945 - 1986
1.00E400 1.00E+00 |
Frequency (event>N} Per Frequency (eventN) Per
Year Year
100E01 100501 | -
E \
1.00E-02 - 1.00E-02 \ il
1.00E+01 1.008+02 "‘ﬁ‘“@\ - LO0Ew 1.00E301 1008402 1006403 1.00E404
i ~
Number of Fatalities, N . Number of Fatalities, N
2
o] — A E] (oA 3 =z i g A ce 2
5. 1—5 EyEICHRE3SERHEO VX7 Ta 77 1IL 5. 1—6 EABEICRE ISR X770 710
1.00E+401
E 1.00E+01 f
fow
1945 - 1986 1945 - 1986
1.00E+00 | 1.00E+00 h
; - Y
Frequency (event>N) Per Frequency (event=N) Per
Year " Year I
A
1.00E-01 | # 1.00E-01 # >,
F A \
A a LA
3
B A\
A
1.00E-02 NI
1.00E-02 1.00E+01 1.00E+02 W.OUEROS - 1.00E+04
1.00E+01 1.00E+02 1.00E+03 1.00E+04 Number of Fatalities, N 1 \
Number of Fatalities, N . 2)
o ®5. 1—7 FiEROU A TO 77N
5. 1—4 FHFECRUZEBEEROUAZTOIFAN
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6. TERITE Y A2 B

ARFEYEDBEAT R

N FRE NEBICT DRI AL AR<FEE<HEBL LTEDOLND,
I FOBEIZ X D,

NIV S AT B BATS OFIFE BTV, FABIUE, ZHIUTEREIRZ
ThD, o THEVAZ L LTUIRBEMZ D, FBEITHES AT AILVE
FOFREEH TS, WEEIT, FDOV AT AIOWTHFIEZ =T TEBY Ak
PEIZOWTHERAZHF LT\ D, 22T, 3F& Risk LiX, #EE sufferer NEFRT
HEEIBRTIARLST HEH I ED X 57 Risk bEFA LRV, BERE CHE
ZBEMEIPDERTH D, - T, HIZEL>TERDEDTHD, Political 2%
DTHD, 2D LITFHEHKEICR T DEERBROERSEN DR THEITED
WTWAZ D BFPATED, 22T, EEBNIIA—FE2525b0ThHb, A
PEFIX 2 IR TH 5,

REMEEORE LEEHETME (BT ERD)

E AT LD AT
SHEBLD Y AL IR SN, AT AR

HPRZDIRY oZefEn S WIS — —r — — — — e — o — . — . —
BERE CTHR (FHOEBNSARNLAUL) mmm e e e e e e e e m

ALARP: As Low As Reasonably Acceptable
RO HFMEIIUT DL SIC L TEHER 2O - FHEROEBEETH 5,
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ANH OB FHMmITEm~ 100 ETH S, Hb,

FAp I & 5 Individual Risk= 107 fatalities /(person x year).
WoT, A—H—%3DFF T,

Ftin % H> X 720 Individual Risk= 1073 fatalities /(person x year).
ZDBRFITHESE,

Public: 10~ fatalities /(person x year): System 751 & OF|E & F52 L TR0,
Passenger: 10 fatalities /(person x year) : System 7> G A8 &2 F2 LT\ 5,
Stuff: 1073 fatalities /(person x year) : NZZRFHZ M L | A 21T T\ D,
I DEZFTEBRNR LTZDIX NASA LIRTDOXKEZEDOFEH Y ¥ Th b, (AFSC DH 1-6)
BB C THSRC 237 ¥ 7= Safety Targets(Individual Risk) % LA F 12773,
BRI =10 FFEFIFEE L TRE N km)=2.4x10* /4 (XI5 172km/hr)
PEEBIL LT ER=2.5x10"* 4 (AARDOEGHFET 2.0x10*,4)
INRIETZR=2.5x10° /4F (TEEBITHED 0.1 £%)

U A7 7m 7 7 A (Societal Risk) DFFAMEDOH] & L THEERBINEEDLE 2 LL FIZRT,
fH. L. Y: Frequency of X or more Fatalities
X: Number of Fatalities

-1
-2 ALARP(As Low As Reasonably Practicable)
LogY ..
_3 X X X 3¢ %o,
X
-4
- BRRELK
1 2 3

Log X
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AR U A 7 HLE

BANDY R 7 (FHHERE) 2y b FHEERE IR fi A ZSIEREATT]
JEROAE RS « A% 10° (per 1{E# or hr) 10Y per hr 10 ?per hr 10 °per hr
X 10 ®per hr 10 ®per hr 10 ®per hr
=== 10° (per 1{F¥5 or hr) 10 “per hr 10 “per hr 10 "per hr
fh=m U 27 BETEED 2y b TR ERE IR FE A B

JEIAERS - AR

10° (per 14E¥% or hr)

3.0:10° (1 f£%5 or hr)

e

10° (1 &% or hr)

kR - FH

10" (per 14£% or hr)

WIZepEE 12 1.5-10" (1 /&5 or hr)

JrEFE OIETHEE

=

e Y A FEE

il

=

IS F RO

HRV A7 BEIIETFENR—ABETEHEOT, —BRUITITEI IR, RIS,
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Probability of Occurrence

PR U A T BAED ]
AFSC DH 1-6

Limits of Risk Acceptability

II

Hazard Category (MIL-STD-882)

v

Probability of Occurrence 1%, & 2 RFIZI51T DR AEMRL VT 1 R H7ZY OBETH D, -11F 10 DEKTH 5,

EN50126 (Practice in Germany)
TRENAEADY R
LIZ 10" DERTH 5,

F4iy D Fatalities/(person x year)iX 102 THH0 56,
# D% T ® Minimum Endogenous Mortality (£357>L 1>,

3
4 ===

Fatalities/(person x year) -5

FELER x 107 6
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7. WES AT LDV

System Safety @ HEEIX, [RE, CEE, FOERVBEE LW &, fE, FEF. BUFEROMENBEZDNZWZ & TR

EnEbiienwz b, Thb,
/7y DU AT ERED H KR %2 LLFIZRT,

(1) fRmmEE L BIERE (R 0BERY) © Rk O B AR E

(2) BB Z EHIZE - U > S 1399 [EBRE], b ASE IR XN, Bl IR DO BE,
() WuE, 7—R¥, HETZ7 =7 V7 1 BOETROEBER [EEE]

(4) 7oy 2z 20 NBHIR
(5) U RZFEE

a. BIEBI(BIRE, B OMBODFE, b, 71y 7T Z(B)D R
c. AEWHEOIEHEIIORRE, d. Bl i EERXIROBRE

e. FRDIEERRALL) DR E

f. RABENLH E TOREICHIT 5% TR LEGETUR O A

(Hazard Map)
g Ty I AU RAEBOHA
h. 55 2 By D REUE PR 92 AR DV i oy iRt it

U 27 [BlEED T RIZI T DESENAN A2 DL T IR,
1) UV AZREKROERE

(2) U A7 IEABHE DRI

(3) VU AT DOFERM

AN LA, HiEkiaE BRI oV CiEilig nsE e

()

ST

AT

.................................................

*Ti!
E%L%?‘E%kﬁ\\

!

F—A LT YT bz
(BRI 5 5 1A 2)
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7.1 RE, R, FERORZ MR
LEXR & OBEENENLIE MIL-STD-882C |27k &4 TV %, System Safety (% Risk TE O D, FA 5%, Risk B OB ST, LL
TOXHICEHIND,

Priority Risk 53R AR HR
1 Hazard OFgZ% Hazard Cause DR %
2 P E Tz E—T7 WEPEZIRZDHBDOGEIL, BERAVBBELLRNVEIITT D,
3 OB LR R LR R (EHHEED reset | L TRIHAH THM S 4v, REBEEHL TIE R reset R 2 FL 97, ARUIERRIZ AR L5720 ]
4 R IR WEFFR, 7 =— e —7 B
5 R EILRBGIE | RS, BTN, R, REEEER . fEh AR BRI

T, WERO THFEHE LT, MR OBERFAZDR2 b 5,
L5515 #8 % (Single Failure Point for System Reliability) : 2 TR, ABDOM}L : IEFEREZEHTITNE. ABOFEE 2 TE
[Fail Safe] : #BEFFAMEC & D NBD%4 & E MO MR, [Fail Operative (Fail Safe Operation) : #BEFFAMEIC K % full JE MO RE(R:
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HE S AT LIRS 5 EH e Fig & UL F IR,
Biigs S AT LB D EE AR

2oy b FHEERE R 2% A 7S RN
TERHN | WABEE ET. KK FREARK ZEE e, VR, KK JERE, BAFE. TRV, MEEZE. K| BIRR. dRFE. e, KK
FHE SRR~ DR RTE I X 2 80 RAEE R -RE, FIERMEE | RE-REFE KA, AIDERIES
W L B BB B S MR Y
S RUELA~? fire ball 12X % kKT X 2 JEDF RAEE,
JE 0 M35 Y
WIS X p00E FRERMSE, REFET
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HEY AT MIBWNTE BN TWNA L EOWE S DL FIZ TR,
ks AT MZBIT L%

HRMEMEIR D ITE 7oy b FHEERE IREG At 7S RN
1 | Hazard Cause fRZ | BIFM OB 28T 5, AR B - BB T D AR B - A B AR AT D R o~ b
A NFHBEIIMEE SR O H 28T 5, L RR AR E
TR R E I NWTF & & hET % A

IR AR R 2 D

2 | #kES LA FIEAvE e A m@stsk (EES | MIZ2IT nam s, 71715 PAZEX [ DR E &
%) BT EZ2I3mET B, ATS (Fz—Wt-77%EH)
R AR SRR E B R E
I BHuE - R ARuEER () | BEFARG
/RN o 31 g
W EY Tk B v ER (EERE)
3| SO R FEAFIEEERE D TUEAL (3 %H) Auto-pilot FETT OJRHI, AHFMZ I | ATC (JURAL)
RHBRE R 2L it 2= 1l BT D, REAT BN LR G
L PR N 2 FL A 1T S R e S 2 T LI RRE TUFARY RTL—F
HEHOTUEA L—X& — JIEZE. Auto-pilot | EHUEIMRA
TUFAFXY RTL—% U — L —F Uik IR R AR AR
EHUE B A EHEERA R AR A
B B 2 O RE HiEE A
7=VT" V=T E JEL TR A
NG ARES 1 AT — K

Dead Man System
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2N O J7 1k vy b PR HLzeps i Bl
4 | FElp E R FBENAGIEEEO TR (3 %) H BB ke RE EHNEHIRA T
i HEB IR O FAE, 44 Block House | 717" W75 — TYFIIAT
[LE e PONCEL
TV HENE KL IR DOFRE BT O BT &
xf BB, 1T A R
AT
= kL b
5 | FEHESLKEIE | %5 Block House 7> D DY b o kb | HERT I K 2% FANT A RO T
FHAERIE R B O F S P HH 2 R - 7% EARBG 1L A R
I EFEZEOWATFIA BRI (EDAE T w HEHF T km
~Ja7° §o Auto-rotation Ffk B ERE, R R
R E
6 | HERERE EEICEZEEEE (ERE) HREAWEFE (PRBR) FRAWEFEE (TRBR) HRAWEFEE (TRBR)

LEMNKRIZV AT AR EFERICEBR LI LOT, VAT MEENEDNITLZENR O LD LD TH D,
T, BEMNKREEILT D & VAT A0 EIT, FICITEE L R DGA08 5 5,

Risk #FADEFEIEMEIR L CTEZLEOFHIZTD b O Tl TEZEMOEm % EMIIT ) mOICKLER LD TH D, b, 4

ZHEL L CRRERRY OZEEE AT TCHhM., RGN Z VEDA EEZ ONAWEDOREIZOWCEmETHEND Z &
TEDODONDLLEDTHD, > T, Risk FBREUELTHEE TENITLLEELBEBMTEX 3L WVWIHIHED LD TIZARV,
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TR L LB —2DIMINTH LH25, FEHRD reset & MFERPHEICTHRD K 9 723 A7 LTEEEE O vandalism (2% L
TR & 5§ 2 D,

FEHRITH CHIBIREL Y 7 DT, 2y 78y NABIOREBIENT-FICH D, T OEMEL 3 BHEET LMEBI TE 720
9o TVWDDICAEFETH D, Vandalism DR AZDE L HRWNETELWHRITE R, 3 BEIEOSEIFERICEF T
EEMUEA LB D7vd LAV, Vandalism (ZIEEEE O RIKRY, FEHBZRIETT G < D D0E LIV,

UK @ Railways Regulations 23 s LI RIFRIENE AT 2 L 2 28E L7 2 026 b ZOFENMA 2 5, IR PH OM#E - #5858 5T,
FHRR 22 R ISR S T2 012, FIKFHEICTZ > T DD Z 0B ICHANH 5 L )25, FiEER &
TN, FROKEICHDRRZHA LT LI ENERETH L, Eintd RECHDLFEE OEEES Ly, AT
D—ETIERNDTEN D,

Human Factor Engineering | ARJIHFRZ < F 72010, ARNCER S HBERE - PEREA oA L. AR & L CRLEW R < BERED H4H
TED L) ITHBICESRZRET T E Ch 5, L KEIX, TN AMZEHO—HE L TH->TWbHsZ eZEEbild, A
LA ARG 23 720, AICH AT &V I FRTIIZR VS, EERERE, IEFEEICIIAM L% & DD D OS5 MG
VETHHS I,

EERE, IEFHREOBEIZIIBREZES bOTH D, HlxiX, v oy MT EFIZBIT 2fESHEOIEL. BaEOMELZ —
BEOHIZRDEDL LD THDL Z LN LEAERIIMEDOTRRICH S, LbHRNIFERHEIZA ShRER 5720,

System Safety @ HIEIXZ 4 & AlEIR (B EHE) OMR TH D, FEH L EL LI L > SOHMOBEI, ZRLEFOLELDL
HEIETHTHA D, BT ~OWEMEFEHE L EBIEIETNDITTIEDH D E 0,
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72 R’E, FEE., FDEROMPEDHR
BiE s AT LD A[ENRMEE, HITa A FOMEIE(L (BRSO A) NAEE RS,

8. e
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