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— Chemical Information Sheet 6, "Better alarm handling”, HSE, 2000

- HSG 48, "Reducing error and influencing behavior”, 1999

- M L Bransby & J Jenkinson, "The management of alarm systems, CRR
166", HSE, 1998

- JEC 61511 Functional Safety - Safety Instrumented Systems for the
process industry sector, First Edition, 2003

- IEC 61508 Functional Safety of electrical/electric/programmable electronic
safety-related systems, Edition 2.0, 2010

- KOSHA Code, W3 A5 &4 71l &3k A3, 2012

- KOSHA Guide, tAF23 5w (SIL)e] Aol &gk =3, 2012
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2. 49

3. 39

(1) o] AFNA AMEH= &0 o= vt 2

(7h) “AFA ) 2~¥ (Instrumented control system)’o]lg} &8 FAWME @ AHE 7+
A= 5o 9&ae 335= d7](Electrical), A AH Electronic) <&

Y A #FA] 22"l (Programmable electronic system) 5o &3kt
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(L) “StAAFGA 2=dl”ol e} g2 s} o]de] QA AIA 7] 5 (Safety instrumented
function)& ©o]dst7] 93] AlEst= AGA2ES dobn, detdo =z A&

(Sensor), 2234 7] (Logic solver), #& 8 4(Final element)= -/ ¥ T},
2

(th) “274 (Logging)"olet 32 Bad Ay} & 5o 4T o4 22 #ds

AAs 7FA 07 Ao 7|EsE= AL i)
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(Actuator) & &3 =52, dHd & T3 &4
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(2) " ot A A A ~ 8l (Safety instrumented system)o] UuHkE
process control system)¥} #8]¥ i 5HH o2 Fedd 4 Q)
SASTORE AA-HT & AT,

(3) AAFGA 2" ] 7])se b o g Lo dEaSs T dAE 5 A

D g3 gole]l =71AA v (Initiation) WA

(4) FHAAZGAI 28-S 1 7159 SRR we o o] 7HAE FEE
O StA759 ZEol S7=He WIEZE 1ddd 13] mRkQl A5, A7 Low
demand mode)o] 2}aL gttt
@ tA7159 Aso] a7y = HE7F 1de] 13] o]l A5 11873 (High
demand mode)o] 2}aL gttt
@ ¢ 7]59 AEol Aot A B dHE 2dstAY vE HadA

& AEA AL st A9E A5 (Continuous mode) o] 2kl gho,

AA A 2~elo] W Aslo]of s+ 3+ 2

(5) A2 73 (Low demand mode)¥ 7% <t
S (Safety integrity level, SIL)2 <¥% 1>
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<¥# 1> SIL ¥+F
SIL JF AEeT A 1ZTE 2] 23 (Risk) #aA4
(PFDavg) (Risk reduction factor)
SIL 4 < 10 > 10*
SIL 3 > 10" to < 107° 10° ~ 10°
SIL 2 > 107 to < 107 10 ~ 10°
SIL 1 > 107 to < 10! 10 ~ 107

“gel T&; ARE Fxed, AA4H7LE 7Ivte® FAdA 245k SIL9 #
To AAst7] A& 28d AMEE KOSHA Code WMo A7l &3 7+
AdE A3

= =2 =

o =

il = 1 T

o] et 53] Hit s aTA G E(PFDavg)E thaol wel gt
O A9 (Diagnostic Coverage)

FAAGN 2L SIL GAME 2 )5 JBe §AT - 9l

@ HAFEAEF7] (Proof Test Interval)

@ AFAAHY (Proof Test Coverage)

2]

®
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#]4* (Common Cause Factor)

® dt=9¢o] 133 &% (Hardware Fault Tolerance)

@ A9 Ane BE Ausk ol Aseta, AN Ak dn, ot
AFHE B A% A4 AT F ook drb
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(2) 293 A9 2dAZ AHE FET 4 Ay o & 9] High alarm $ High-high

(1) ARS) $HEE A4shs 715} 4342 B33 shn mE A2 v 59

SHA 2 g3kolof Fth.

(2) 2L JRE dAstolof AU, 7|E9] RS WAstooF o= G50l Al
A ARy 7)ol wel R $AEHE AAste]oF

(3) &40l FAE A} TR ARA LA A5 FASe] R Jurt 2
=
L

WA e

(2) ARt BASNAE Wl q@H AL FAgF v ddg el s G

T
(3) AR vhold 2(Bypass)® B 87t Y& Wol= wEA AR AR Wt 5
we F 2ARES stelof wrk.
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<HE 1> Apaate

1. 1989\ Phillips 66 A}aLAldl (W] Passadena)

(1) Atzd &) 27)¢ 29 2 A= 239 A ok 3008 Ak

ja7

(2) Abarz e Eelol el

Sl A wkg7lel ek AN A T Qg =l
=5 S7I% FHS o B |

o m, o2 Qs AHHOR A - Enro] WA Abx

rok

=

%].
(3) dxel Hdd A

Aol 287k YR Fob ¥4 W RE Age] Zust $3ths A AXEA 2

S =

2. 19941 Texaco G137 AFaAtdl (9= Milford Haven)

(1) A sl 269 4, o 438Ut vhe =0 &

(2) Abah e Azbek w92 FHF(Distillation) 2 <2 @ o] A (Alkylation) &7 5ol A]
1 & (Disturbance)©] WASIA L, FAH 2] oA do] R E&E = FHAHolA oF 20=9]
o3t EHo] Z# o] Yol = (Flare knock-out drum) ¥iZ&uj#ol A F+ZE5 A

e 222 S dAsian, = ol of 110 m Hol A el A
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3.2003d A7 %= kA Al xzEg AbaLAbE]

(1) Abarvlsf: 39 Ab%, 5% 4, &7 An] 53

@) A e B ES, & 3 fARE Sl FdskaL A
A Gl =7F dA el mdstd

A Sskel &1 Wl =2 4ol gL o
(3) dxel Bed A

1) W ol Mg AH o Aty ont Bt FEFA AAWBI FFFHA
1+

e
() o8 B AR 28e W TS oAGA stelok st=Al ds ARt
ol 23 WG ¥A Fate], AV vFEE AeR FA4H

4. 20061 BP A3 AlaAlg (9] = Texas)

(D) Aarylal: 71 F2 2 sz 1567 A, 1807 #4

(2) At L A7 RSG5 v A o] 4 3 A (Isomer unit) S 715 387] $18ke] A=A
S AASHE T "ol AXE AV e4E sz Qe YW Askd AATF g
FENA et EWENEE S8 EZ 9t (Blowdown) €712 o]FH Sl
o &S st v mALR st HAVE FAEHEA F7]FH(Vent)S S5
72 &AM F7]&5 o] DA Aarg]

(3) Aro] FAHE EAH
(7h) FAHS AFe7] dol BE ARE fEshe Aol Sube AIZF vt T

=]
.

(1)) &2 (Splitter) 49l thed 7 B (High level alarm)o] #&31#] o}, =)o 4

ZRATL AT B8 T 5 AN
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5. 20108 BP Deepwater Horizon Platform AFalAbd (7] = W A] =40}

(1) Abmslah: 119 Abe, 179 54 2 e

(2) AFTA 20 A (Well) 0. 25 ¥ A3 2}o] A (Drilling riser) 2 ©]% o™ 1ol
e7} <71 27 (Drilling rig) 2 T & A3ty o] Zwkal Abargl.

(3) dxel #ed A

(b vl ge] ofUAL FashA e Aol HelE ARE dgstel, 2xx

SHA| 2 AR7F Y Eol AZXA o= FARAEE B JHE FA5H,
B AFA} 3ol A 7 H S-o] 28] A] ol ~ 37 (Loudspeaker system)E ©]

(th Zwd Z7e0 U@ Ant B @ ARE A7 AL



