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oll

A=Y olg oFd 2] (ESM : Engineering Safety Management)

| 2~8]l Al 71EF WSt bdet e s RbEa Ao b S F st
A= o]s obd 2] (ESM) System

ESMell th&k AAA el EAste W

2 (Error)

AZR AANA olgsto] Folo] A2l Abgoly s dod F e 4G
ETA(Event Tree Analysis)

Aee Hx: A7 2 o dojgd + de S HE AAES deete

R A )

>

als
ik

255

117 (Failure)

A 2=gl A, 71E Wt AZE o] o', wAE Adtolut o 2(L )9
A3

A% (Fault)

qHE dod = e A=d AFE, Ve Wbste] 2%

Astx #A(FTA : Fault Tree Analysis)

54 235 Fdtes o] 4 =94 23S Fdete W@ dgE )
1FR= g3 B4 (FMEA : Failure Mode Effects Analysis)

o FEo Az RE TAREU A xEle] Efo] A A oz
A el 2 A7t #Ed w P8 AE Felste 3A
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(15) 1gr= 537
Analysis)
FMEA°IM 1 &ate] AWE/AA L F71eh= FMEAS] st S 2

(16) 1% (Group)

Foll #ofd A= Jo

(17) 98 8 4 (Hazard)

AtLE Y de 24, v A A

(18) 918 84 Y= (Hazard Log)

AlEl A FE 71ER Bste] b EA Fol TotE AAd P sy FAH AL
4

5a

AW = EA(FMECA : Failure Mode Effects and Criticality

il
Mo
o

it
N
e
ol
_,d

al an, EAdE &4 A 2t
(19) 934 4 (HAZAN : Hazard Analysis)
(20) 918 24 A HYMHAZID : Hazard Identification)
(21) 1€ 84 9 7 (HAZOP : Hazard Operability)
AA G oA Blojd EE oy} Qbxoluy} Y 7Fedol A= vhgAeA]
235 Totslr] flste] A Alof(guide words)E ©] &8t = AT
(22) B YA =€ (IMS : Integrated Management System)
(23) 24 A (Incident)
H) A E Ao a1l B EA| 2 ALz Fhe] AlLE Ao|at st A L 4 = A
(24) 71EA A Al ~8 AEQAGHISRP : Infrastructure System Review Panel)
(25) T2 AE #2]2H(PM : Project Manager)
ZRAES HAAHoR A E AR ZRAE F7|Ee A E PU(ZZAE
b Ak gl e = A do] U=
(26) ZTR2AE AT AH(PSM : Project Safety Manager)
ZZAE Qhde #Hlo] o, BE bHdAY w4V E S T
(27) 2= = (Reliability)
ol Folx AbEet Foxl 21 telA a7HE Vles FAL F Ae

Q>
(&
n{u

]

(28) 22~ (Risk)
& A 7S AT 1 gae] Aol zdt
(29) 2122 A (Risk Analysis)
Fol A4 a5l ols) wATE avel Fsan WAE dlske p2H Iy

K

(30) <+ (Safety)
& F e Y237 = BF
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(31) eFA%al
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g
S
C
3
2
=B

(32) <+4d ™ 7H(Safety

>
w
»
D
0
0
=
]
=
\y

(33) +d A AN Safety Audit)
A

t
ol

(o]
2

(34) etd = (Safety Authority)
b A"l A, 7IEF o] Wstrh bk, Au|ze Agtstal, B
TAA e Adte et AL
(35) ) A 7)< A (Safety Case)
A, A, 71 Aol dig Wkt kd axie] H-gts
F3s Fst] A7 A, T, PR AR TlEA
(36) ¢+d = A (Safety Certificate)
Al2=dll AE, 71EE AFS WSHE S 7keE S A ol
(37) <t Ao (Safety Control)

-3l 8k A3sH hazardous faults)S a9 ¢ Jd= A A

rln
T
2

o
ol
=
I
r (o3
2
ko
Ay
-
Y

(38) Safety Engineering

e AAT FAA sk 71ed PES 4 89A

(39) etAF7](Safety Lifecycle)
AT A2l g Al2d FU]8 AduEo] Sy d-dY F714< ESM
d5E

(40) <A A & (Safety Plan)
TR Jde A7 HHS FQlstr] A& FAHMoF & S AMgEY] "HY
AQlE AdAIskeE A

(41) obd ¥ & (Safety-related)
o'l F&o 5oy Adsol Abarel] dxsiAY AtE WA F s A
AS W, o] FHELS ¢t HHE

(42) ¢tA @ F-A} %k (Safety Requirements Specification)
A, Alz=gl drgu] ot obdd oz FuE7] 9 FHeor & SHUES
A A

(43) AR A5 (A 3T) @ SAG(S) : Safety Assurance Group(Signalling)

(44) AN 2=d¥l FAA 5 F(SIL : Systematic Integrity Level)
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2. A AF A=A
2.1 AxetdA
2.1.1 e+ A
(1) ARl A B3l s T4 &+ A
(2) Wot=d & gle g2a=zHFE P IEC)
(3) A7Fe] A = 7Ae EA F& A4S dele AR 22 AEHr /s A JIS)
2.1.2 A=A} kA
(1) A1=4
ofol”lo] Fojxl Zxistel A 89 7|3t Fol 874 7les 4T 7 Ae A4
(2) Fd4d
FA7Y o] AR SR Ho|(GER) HA e A
(3) A=A kel A
O AHAS Fr7= Adom 9 5 23 dES 2AA 3
@ AFHPE gAtEdE S FHRsE A5 A=
213 A s+
(1) AFEAIL S (AP 9] oF A &2 #57)
@O FARILSE AAALE AlQ]etar, Apaefel] o3t AMTELS ARG 29 A E&
@ FAAH S A9 SRS A ARe] & de FE2AL IAR aE
Abal T Ase gaart sval A H.
33 AR et Aol ofF Abas
Ak 91 (< 107°/h) At (<107 7/n)
o 500 L ARAL 500
ApE 2 17 T 7
HE Ao & 2,000 A % 7
=T 4 Edlel = 22
B &) 7] 3 1
SR ] 1
o 7
AL 125,000
(2) FAFRel |3 A9
O 478 A7 Aol AH == U= 10T AFLAE v &8 FAFR
(Fatality Accident Frequency Rate)E A 2]
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3 4. B%= 50km/h, A-52F 30km/h, &8 7] 500kn/h
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B A A5 2 Eaced
0.12 42 127
FAFR
1) (365) (1,104)
1.0x107"Y/h 1.5x107%/h 3.0x107%h
yR=13 ol 7| &
re/8l7l (1) (1,500) (300)
A aTEE
AbS FukelE 9E S8 (1 A 2EE 10~1009Hd0 13])7F AF3 A2l 7Sl A Ho}
B .
5 TS BustE dde
-2 B F8d 88
Zpkeg el 11077/ Al
e }‘ jM . 07/
A s 10773
o= ZEA 2 Aol 1107°/d Al ~E

(90% &2 99%°] NEF= 24)

3}st3 9 FAFR : 35
Alzdl ye] Al 9=

0.35

FR18E FEAI2E 110 /h
kel A28 1107Y/n
Z 1 o] HFALE: BLA} :10-6/u
s SRR .
NASA &7 Alo]-& FFH APdS L& 1107°/10n
AR o] 2+ 5 3|4 1 15053
NEgA e ngEY AAS 1G-S
NzFA e 1S (AHR)} MESH A5 34X 144 (7thA])
E 6. AR AHA e 7]
2w b= 3g&(h) A= g4 (h)
A5 A 4.6x107° 6.4x10""°
Az ol 1.5x10" % 1.4x10°1°
Micro Electronic System 10 °~10 ¢ 107
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