] SHE O] QRG> X ALBIE QHHIAIZ|AL XS 7Fsek AFRlE o] 7] et HA £
At 34 YL 2317 BFer QI7F-7]4] (man—-machine) A|2E1S 2 FopH, SHE A B
oF A o] Apargh Qloj = Al H, X9 AF2] W g o Biiet njolflE & 4~ QlaL, E Q] -2 AR d
A& ool wE = JFUr) T2k {121t Al E WR[o)] flef 7 okl et B
D o] A AAFCE =o=Qlon, ok A5 AAH ] 44 B 295 &8 o5
(multiple protection layers) @ #2] A|lAH 2 ¢S ZI=dh= /o] 37 AFY 9] okdS ¢
Zege2 2 FHEHJFYT &2 S Bd B3} EF0] FFE JXo19 o] Ze|dY2E
HESLY, 37 2HY ol Al SFl-g& REsE7] Llol A} o B A E-8-E=A] 27 g .

=)
"
i

\l..

A A} A 9 A Ao wEH,

A A= AlA old7tell A i dojgyct, =4 5 7] 2350 A Ald sk AFAlE T 24kt on
L— (International Labour Organization) o] w23, vl 2781k Ut
B FEATE AT AfS) R A7 T Ao BaE dor, 3 A8, 7t D Haspst 5 34 Al

] 740097 o] LEARSO] S FHUH. o &AL A AA

S 91412 4 QlolE A0 Uehth A% TP A8l

I C LSS DCE]

A Al § B

;E

=b

% ZHE 204 9 9AE
GDPe] A 4%e] fgle, 2 S7bell iz 6%S 2HAUTY. o stagol it 54el Zo] Bk Akt oleid 33 A%
BAUA e 2EAAE AR EED 5 ST, FASAE o oo o U2 S AbgFhC) Edto|} =57} e AT SUE
o mat oft Q1 29 Aol whtigt HalE & 4 sk o
Yol AR, 8744 mahe A AAH o2 ShjE o] A15lo] 1%

1 oA 2 A 18] 4R 0 714 oA A 214 oA 13 & IFE FAWE 5 Ay
A LANAHN AL SRE | o] gt Arsl BEE
AUt mebA 7 Aol TRl A ANe R AK AL
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37 Aol QHIe BRE 44 2 23L s S8 meg 9

&l (alarm systems) @ HAF 2] (emergency shutdown) A]A8S A
Aot E U T1ev 37 EHEA HAEL TR R, B
AR 2 71 Wolok Gt ol wlo R @H FAS0
AsrEl s Fugt A o= AlojE= F9rF B Wy

o] ARE= A AR Y] A A AL FHEIL ZAEofof 7
U,

2 FolAe g ARt Lol o] 7 kel Hiet |
o] o|BA G E=A] 7]Esta, FAIAQ] 2 AR 14
H= AT 7T (risk assessment) of] thfl, T3 ths WS (multiple

St Y243 A (risk reduction) o] 7Hd-S AEgh

==

protection) &

Ut} obga] B 2o a9l gad A4 T Q7S B gl
= HA A Al A afety instrumented systems, SIS) ¥+ 71 @ A}

28 (s
P& YAIS 75 & BFES Yokogawa o] EF47} 9| Q oFallA]
g Pd-S S sly] 919k Al9] 28 9 T mEst &

SO AL B M 4 = A e

19764, o] 2o} Sevesooll Y= Edl 2 2vlE 34 stet
Hh-g 2] (reactor) 9] §h=o] A 07 Frfol= vigol, ohdn
(rupture disc) = ZFEA1A FE& WEPSUTH WS B = &35
2] ko, =Ado] 74k thol $A1S Rk W oFo] Edol E
Ho] F 1,800 ha®] B2 @ FAZ7]1L 220,000 ©]A+e] AlgtEol
Al FFE FUSUT o] AR 198249 F9 354 2kt EHHE
o thgh FH W2 SevesoH (Seveso Directive) = HrEF5H T}

29 %, QI%=9] Bhopalell = & A5A 34 (v 3F5 34
O] ZH3JAD oA A FE] B5A wWF o]AaAloRdO]E (methyl
isocyanate) 7} & EA5ULH 4] F AR 2, oF 38009
o] Abgstar 500,0007 o)/} AltEel 7] #AIE A oH, 5t
o Fd GAVE ot Al R 715 E G U ofo] t-&5te, nl=
AF] o B A% (Occupational Safety and Health Administration,
OSHA) 2 19924 ¢f] 57 ok 2] (Process Safety Management,
PSM) 4= A B5 Ut PSM-2 318t 4 H-f AFYALE stol=
1A 919 e BE o] Yot = o= FAA e A g YT
B 12 149 14712] 8 845 BolFUr

H 1 OSHA/PSM| 147FX| Q£

®71A44 727

3% 98 =4 9317 2] 31744
)22 4t 10#73 2
@A o] ADART 24
Gus &# (12413 AS 2 -
O=Z 94 (137748 =5 A4t

(1HgA Hd

, Seveso A

Bhopal Abaze]l oigt A} Harxfe] ojgt ghgo =
I 214 2 2012

& 5 H 2A WEEAEUT (19961 Seveso
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H g
report) S ZAE 97} Ys5Uh Seveso 11 A TE o]F J=
2 A S AL $1E B2l # (Control of Industrial Major
Accident Hazards Regulations (CIMAH) & =|#|5taL, St AL
219 #2774 (Control of Major Accident Hazards Regulations
(COMAH) & A P5U T
I3 12 S Afaze] ti-gsto] WE, 1774, 18]l [EC 61508
9 IEC 615113 22 =4 FFo] o/ FA WL Y=AE BolsY
o} Yokogawa®l 4 AGAFER 71% S Jide] 543 19809
olg = ANdel Folsh gsUTh Yokogawa EAR= 1997d o] <F
7 T AFY (safety business) o] HolE o], &7 ohdsta &
Z 7l @ Ao A& o7 Hrojsghs o)

1976 1984 oo
Sel‘(els"' BT";EI‘ Fire and explosion at
e aly India Piper Alpha offshore oilrig
1984 1992 2015
1952A CIMAH PSM L3 2012l Cou
vz [ oot | oty B |
Laws and regulations
1989 1996 1999 IE§061O;1 2010 2016
DIN ISA S84 || IEC 61508 Process industry IEC 61508 IEC 61511
(Germany] US  J{Furctondsay || Fyncionl sy ) ((20d edion)] | (2nd eciion)
Standards

L ] 1 1 | |
1970 1980 1990 2000 2010 2020

3211 ST AL 0|2 JHEE ME, 7

0
a
FEl

PSM, Seveso III 217 & COMAH®] 4] 84+ 20089 7 A]
A8 7 7]+ (OECD, Organization for Economic Cooperation
and Development) 7} '3 gF 2}8} ARl o iS5 913F oFA A1k 2=
(Safety Performance Indicators for Chemical Accident Prevention)
ot 3Rt o] QlFUTh ol 4, 3 718 2 A AHRlE
g AR R2A, YR ARYACA, o Bar, Bf ghA|eke] =, 11
2|31 AFal, OFAFARAL (near—misses) B 7]} “Sh5 Ao tfgt B
ofl 245 A HO o5 HoiFUH?Y,

T 2 | FoF ok Alo]A (Safety Case) 7} F5-2 WAL 9
o] _1\:_;/\15 _E_z% }\]/\E—ﬂo] o};qé}\:}%
SHE °“4‘jr A4 2 dste]
‘43]'(4) ok 71] ] 2 QO

__|Q|_

ol



914 B7} (RISK ASSESSMENT)

ISO/IEC 7}o]& 512 obA BZ AEe 95t mxeluch o
Pl A QA (safety)& 2 (risk) BHe ol Apgste], it

of5Y 4 gl g A3 2R e g1 (freedom from risk which is not
tolerable)” 2F11 A oJstn], WolEd &= gl= Yol “Arg]e] |AY
I E 7|e R Fol7] Aol A Fl 8= AE ST eE Hogt
L]l:]-@

AAg Hrhe e ZHEE AAsk= d QoA 7 T4
WE AfFof o) FaHYTt

Ao, 22 & o] A7gof A £
9 (hazards) 7 274 (operability) 4 (HAZOP) 7} 22 24 v
= Argste] 919349 (hazards) & AEGO =M o] BA sHH ALIL7}
A=A E BEe] U A S5 J3FS Aol Y
A7 A%t 618 7Fe TS Zaohe A9, e AE o
< BAAE 7IRIC & 99 39, A, od, Bv fARUTE 11
2= 919 Brte] AAE Holgun”
’ Hazard list T
]
‘deﬂ;?ls;jion ’ Hazard |d:nt\f|ca!|on ‘ aiezji;ggf

l Event (incident) ‘

I

1
Likelihood of occurrence i
’ (probabillty) ‘ ’ Consequences (impact) Risk 4
| | calculation
i
’ Risk magnitude (risk level) ‘
i
’ Risk tolerance setting ‘ Risk
assessment
’ Risk response policy ‘
= o =107
212 9I3 "ot ™R
%13111_41 o= 5]}1 7}3:%} _?461& 73145].7] sll]zs—ﬂ “@-ﬁ;ﬂ oz A

5o W2 4= (as low as reasonably practicable, ALARP)” ©]
a?% o] AFLHUTHY. 18 304 B vle} 7o), b1l 5]
9] (tolerance) ofl TafiA] Al 7H2] G o] A of=o] 5H . olsh
TAAE (ol o A4 B=, 91 TR, Aol =g ARS)
o] Aolof] LAzl =02 sta AtTe] Hln, Aut U 93 SF

AR (& 2). 78 7ha?t 1S wHeto] QlolA 71919
229 JA 9} AFY] HE9] sto|tatel Hat ol 2o AHE] (27}
g z)9]) o] 2 1 ™ ar} LUt o2 Sof, A7 HE 9
9 (individual risk per annum, IRPA) 3 T75}to], =+ B4 eHd4
(Health and Safety Executive, HSE) = “&]-& 75t 99 (I3} I A

olo] AA) o] AeFS 107°/9, “HAZ 48 7F53” A (12} 11T AF
ol o] ZA) 9o Ate 10/ 902 AAPEULY.

m]o r]o

U

H

ol

o,
rx
2
2,
>
o
2
e
il
=,
|m
2o
X,

g,
Mo
o2
o

I C LSS DCE]

| extraordinary circumstances

Unacceptable \

Risk cannot be justified except in
region

SuJa2uU0d

|BJ2I100S pUE SYsSl [enpIApul Buisealou)

Risk is tolerable only if:

(a) further risk reduction is
impracticable, or if its cost is
grossly disproportionate to the
improvement gained and

(b) society desires the benefit of the
activity given the associated risk

Tolerable region 1

Level of residual risk regarded as
negligible and further measures to
reduce risk not usually required.
No need for detailed working to
demonstrate ALARP

Broadly acceptable 1l
region

Negligible risk  Risk class

* Compiled from IEC 61511-3 ed. 2.0. Copyright © 2016 IEC, Geneva, Switzerland. www.iec.ch

J2I3 ALARP 7o) 7|8t5t 518 Jts 2

94 53
= GAL | FqT | AeT | BARE
A 2 v | geds
7Fsd =5
(Likely) I I I il
g0l 7Fst
(Probable) I I i I
s
(Possible) I 11 i I
L o] s]ursh

e I 1 il 1
(Remote)
a4
g1-& (mprobable) I i il m
EENET
(Incredible) il I il I

o3 935 2% (MULTIPLE PROTECTION
MEASURES) & 53 8|23 74

u|= 818}t 35H3] (American Institute of Chemical Engineers,
AIChE) ¢ 3F5} 574 < AlE] (Center of Chemical Process Safety,
CCPS) = 5H W2 AT (independent protection layer, IPL) & Zﬂ
orgi=d)| o2 QI ZEHE AAE iR Al AR 7HEsl=

A A @ ol BAASUSY. 17 4k Az 53

IPL1elA] IPL877}7<H He ASS HolFUth i oS0 78

7t Heet, ot ReFo] ARLE WS ] SHte ofAD

T AFYH o ﬂIPLOﬂ et A Ay

B [PLIZ 247 st wedo] Qlsyh 34 A Al Hfstal
P A8 229 Fe B0l FHE 294 s £ =5
o, AbAQl £} 9 205 ARgSt] Ao =y oS
Faskhdt. ge] AA Ao, S 59 =" 2] el
A 2| skg-& Aestal, Wi ]9 M 5| FAA vE
£ ZAE FgUTh Al el ARkl Aol w2t 5ol
Aste 7] Wzofl I F24de fAls] flel 4] B gsol g
G il
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B Aol QHIT SUE 47 9 29E BASH) A3t 2 g

B [PL2E 7] 57 Alo] A28 (BPCS) YUth. shte] trA <l
o7} BAF Alof A 2"l (distributed control system, DCS) Ut}

2 3748E AAA O 2 dRH R fASHAL o

o
>
[>
o,

A R,

" 34 ool Wl PLIE A Weka, A U
A, 278lo] 5502 AYstel P AOT BTGES An
Uk

m eglo] Al we] e 4 9 79, PLAC] SIS 4502 &
AE=g

| Fofl ARLE oAy Th BHegt

4] AL ofifels A WE (Pressure relief

alves) 0 kg3t (¢ uptu e di scs) IPL59] sidst, 919 &4

A (liquid dikes) 2 IPL6°| 5f
g ‘4 E}.

m [PL7 9 [PL8L HA tf& Ago= [PL7S

WE e Ay
A Zolnl, IPL8E BAE 0] APAE 54

a
=
=4t

( IPL8 Community emergency response )

( IPL7 Plant emergency response )

( IPL6 Physical protection (liquid dike) h

(~  IPL5 Physical protection (pressure relief valve) )

" IPL4 Safety instrumented system (SIS) N\

IPL3 Critical alarm and operator intervention

IPL2 Basic process control system

[ IPL1 Process design j

WS A5 E471H (The layer of protection analysis, LOPA) =
IPLOI 27] A (initiating events) ©] WY HIEE dup} Hol £

rlr

2] B7fol= Hl ARGEUTE 117 59] Adehe] gl A9A 2
dl (Swiss cheese model) oA 3t T7= %7] AFA] IPL
TR AL HIETE EolEE AS HolEytt ool A
A (event tree analysis) & IPLo]| 9]5fl ZHaH AFA W% (b
L 27] AFA 9HA) HIE 2 7} [Pl Aujjo] S 2 Zale] ALre
= HolFUth

5 2243 (residual risk) 7} 5
=t vkl 22 g A7} Aet /‘L_
I} Z10f whet SISefl @ EE okd 7
SIL) o] A7tk

i N <DV b
;o LU l_g %,
Ir HE L

)

*
N

Fed 735, el B
234 744, SISl BaA

J 4= (safety integrity level,

> NIO
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IPL1: success

Initiating events ‘ IPL2: success

‘ ‘ IPL3: success

IPL1: failure
IPL2: failure | Residual risk

IPL3: failure (Considered safe if it is acceptable)

=I5 LOPAL| 7

SIS9 75 ¢ B2E

SISE AR o2 QP 229 wiA|uf o 2 AlA, =2 of
A7) (logic solvers) B & @4 (of: dFofolg]) 2 FA4HYTh
SISE ot} o)4de] ebA A% 715 (safety instrumented functions,
SIF) ©] QaL, 7} SIF= 27/dstaat sk SILe] whet 913 737 520
ke oA EotE A Al 2891 BPCSe} tHE Ut LOPAE )
L] SIL g W gy h

T 32 25 a7 A A o] e Wt ZE (average
probability of dangerous failure on demand, PFDavg) ¥} SIL 7+ A
£ BoAFUT, PFDavg?] A4+ aid SILe] oJsf drht e $]
e EY & U=AE AuFY. SILo] =245 ] 22 PFDavg
Zag Ut F 32 W2 a7 HEZS 7Pgska §lgel fost
AL RFH 715 8782 A 13] o]stiy.

rulm

I 3SIL 1t PFDavg
wo grpc
SIL
PFDavg Ad AL BH
4 > 107 to (10 > 10,000 to < 100,000
3 > 10"t (107 > 1,000 to < 10,000
2 > 1070 <107 > 100 to < 1,000
1 > 1070 (10" > 10to < 100

SILE 2/dsted, sIse] A 2 292 F 714 715 S &
F 5 gt mF 02 [EC 615087 57 At) Hopd EFO = [EC
615112 FafloF gk, 19 6 9 72 IEC 615087 IEC 61511 A
olo] PAE HolFUTh IEC 615082 SIS H4&2] AlzdA 4 ¥
# Al A= 0, [EC 615112 ol2igt +95-& Aot SISE
TEShE AHAF B AILE SR Aol A8y



Process sector
Safety instrumented
systems (SIS

Manufacturers and
suppliers of devices

SIS designers,
integrators, and users

IEC 61508 IEC 61511

* Compiled from IEC 61511-1 ed. 2.0 Copyright © 2016 IEC, Geneva, Switzerland. www.iec.ch

116 IEC 6150812 IEC 615112 2+A"

Process sector
Safety instrumented
systems (SIS)

Hard Software and
ardware application programs

Developing new || Using prioruse || Using hardware Developing Developing Developing
hardware devices | | hardware devices and i

assessed (system) program using program using
according software full variability | | limited variability or

to IEC 61508 languages fixed programming

languages

IEC 61508 || IEC 61511 IEC 61511 ||IEC 61508-3| |IEC 61508-3|| IEC 61511

* Compiled from IEC 61511-1 ed. 2.0 Copyright © 2016 IEC, Geneva, Switzerland. www.iec.ch
217 IEC 615082} IEC 615112] A5 ZHA

Yokogawat= 20051¢] SIL 3 9152 B2 ProSafe-RSE &4
A5 @7 Ax) e} ste] EJX/EJA Al7]= AFd (differential
pressure)/2 Hd47], ADMAG AXR 24 7] 437, YTA 2%
%1471, TDLS8000 =47 7HH tho] L & #o]] 7kA EA47|= B
A dislf SIL 2 15 (0]F 3olAE= SIL 3 91%) & S5
t}. o]+ IEC 615080l thgt AHdo] A|32} Q15 7]k ool A3
P2 oyt 5 7] oliAl= AFe] Tt a7 AR
ZEoF AU (E =9, H8F9] stedlo] 1dgoM =&
PFDavgZ} & 39] tj/d SIL ‘HH“’" Eolof AHth. o]e} HEo],
TEQJo] i mRAA B A 22]9] ] A AFl0] BFo] £
Fofjof .

Yokogawat= SISO] T A=A FAF S A 9] = (A
ARE) RS v O R SIL Q15 A2 B 7|8 A EE BRer, of
Aol d 2 IS JRdste, 7} SIF @hjollA] SILE EAdoh |
Fyrh

IEC 6150801%19} 2ol [EC 61511%= 6}5%]01 e

B mlo ;

o

T o1
H
=
o

EN i
g
i
@)
&
s
N
kR
oW
lo
fu)
ox M
%)
=
oE
:L
)
2
%0,
i
. ©
ol
]_.
o)
w
é
e
i

e i nHN'

4
T 921 B8 1) W Tl BHOID 480 29 24E
% 0

sfgom, Sis marsd] ged Aasel Bg

71'%s JZ o] tiFHIEC 615119 &7 AgRS 119 8of| LiE}
A SIS 9Fd =37 Mol AA gyt SIS oHd £ F7E
124 “9194 2 919 B7P e 894 “SiAl (Decommissioning)”
72 BA syt 87k @Al 8= 2742 9, 10, 1194
oA SR FggUch 434 “SISe] AA 2 Ao efA]

rl

ol

o,

Ko

Aol Qg BRE A 2 2GS B Slet mel9ia

Rl

Yokogawai= 715 P& Aot ¥ AAHS FEHOR FH|ghY
o} ohE dAA = AFA F ThE 24 S0l T Ao Al
Yt} Yokogawas 20174¢ o] 2|4 7Hs-¢F SIS &54 (Sustainable
SIS solution) = AlFskL YFU o] 742 9 371 74

% B HA B (o SISO FAAY fA1E A% T AR & 1$J
She SAAQ AB|A, AlAF B 2 EQ0] 37]2] HES A

Yet.

-
(=)
-
N

Hazard and risk assessment n

A Allocation of safety functions to protection layers

R 2 e

Safety requirement

specification for the SIS Design and
other means to
Design and engineering reduce risk

of the SIS

¥ ¥

I Installation, commissioning, and validation ‘

$

Operation and maintenance ‘

$

Modification ‘

$

Decommissioning

|
i
i
‘ I development of
|
i
i
|
|

uonesyUaA

Bunipne pue ‘quUaWSSasse
Kjejes [euonouny ‘Ajajes |euonouny Jo Juswabeuepy

Buluue|d pue ainyonuys 8|0Akosy| Alojes

* Compiled from IEC 61511-1 ed. 2.0 Copyright © 2016 IEC, Geneva, Switzerland. www.iec.ch

218 oFH 2 712 Bl

ATl 93t b4 A9
47 AAGE e BMEONA WSt oFe) HlolHE &g 5
AtH= 7S A FolEUTE 1Y AlA 2 sheEkE 5
FE3 glolHE AE QIEYl (oT) < Eaf AA7EO 2 Alo]H] 37t
of ZHFHULE onjA] Q4] Z2A X o] A, zkdo] A7 &
Al 710 g Fall vlhlofe] BAo] o A% S S48 A
o o] h

sot Q17 Yok o) SAH A 2t B olel 9T 9
FIAAE AVE I GF SUH YRS AL AR,
1l

2= 2] Alo] Tt

Yokogawat= ZHE 29 A9 AT E 42 B
ookt £24E et Ald AlES S5 ShsUth dlg Bl
+9 A4 $150 Yokogawa 1-5-2] 4948 [oT (loT) & $IgH 41
Al QT Sushi Sensor®t AFE AR T Az ZHE Agte] A4 A
A5 o] AAERE EE dige] dlolHE Sl o) A& AA
S, PID Alof tAl BWE 98 HHo}she Al st

AE FAYH.

J9 9% i Ho] ghobx= A dScte 54 B4 Ad

ALY i mAQ ol E HolFUth Af AAE Y S7FY 4

Hj e A= FAlo] Ertmsto] AIZE 71 fA] B4 (time—based
maintenance, TBM) & F7]2 0 & £33t} 124 o] HHS
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BE50] APHE FAS A 4 glon, wjie] =3a% JAd%
WAz folo] FAagUrh mhebA 2= E1 glolE & 207 914

AZEe] LA~ HlolE Yl B £/ HlolEE gt T
Al HlolBle} Ho] gFolx]= @] PAE mddsto, 39
AAE FASRE o, B gfob o] 19 A &SRS UH. ¢

A e AAte R Aade BAStE AARE TEYSE
ytt, o]5 55 L9A4+= 24 718 54 B4 (condition—based
maintenance, CBM) 2 Zgsto] Ao 48] B WA E 5P 4
A gt ek £ Aol S HAe F0 €9 (o £ 79D

o

Displays predicted trends for
10, 20, and 30 days ahead

719 i #0] QfOFX|= &0l CHE AI2| O &

l:l

[ EHEL BT AFol Faoto] ?_7J TEAFE 7]E AL
e tﬂxﬂo}ﬂ‘% 11%5}7] FlehA= AlS] 4 (53] H4) & Al
2 Hrista, SWE g B0 o5 AR A2
Fct. o‘ioﬂ/ﬂ 7§Zﬂ 94 (Ministry of Economy, Trade and
Industry, METI) ©] 913+ 7F =9]5 &3] 2020¢] “ZHE oFAA
2Ok AL A=) 7t 7} ]EE} & RtE= Eﬂ é‘ﬁ?—‘ﬂ%’iﬁ"“ﬂr =

Eo 988 ST 9 AT c}“

=0 =2

°ﬂ %5401 °1"‘4E‘r EH 3 HE 757@8 Aztel|A "*71
SIS = QP HARS Ho} 7)€} ek So] Al A|AH ] ~r71'%143}
AL A 2FE SISE thAllsh7] §19t Z10] obduet. BhA] el A SILE
AL A 25le] e8] 7% bR EEO] o Aol QA
et

IEC 61511-& ZHE 9] oA of tsf] F=A oz Melx
E &f70] oM Aol A% SUdUh B vl=4Q

WJ
gl

7 gt S99 AYAEL ol2RE B o,
Hgel e T YIS TEPEU BE T, B

9 714l Ales S Welst sl 7)) nelg
A28 EF0T 271H Tl AL SehA, Selt G B
W] AL ofBA BT AIA e} H5F ot Bag
Uk,
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IPL8 I Community emergency |
IPL7 I Plant emergency response |
Physical protection
IPL6 | (e.g., liquid dikes) |
Physical protection
IPL5 | (e.g., pressure relief valves) |
Safety instrumented system Emergency
\PL4 (SIS) \ shutdown
, AJ
Critical alarm Emergency
IPL3 Operator intervention \. operation
/ \ Use of Al
Basic process control Normal « Detection and diagnosis of
IPL2 system (BPCS) operation (€= early signs of abnormality
* Optimization of operation
LN . M?inte"ance « Prediction of pipe wall thickness
IPL1 Process deslgn (Equipment abnormality) =1 + Pipeline image diagnosis
equipment design  (Equipment deterioration, etc.) « Equipment deterioration diagnosis

AP TN ALRE |2 SAIQ] &8

3 B} (risk assessment) of H&ll, =St o}
multiple protecnon) B A g V\Oﬂ sl goFsfA A4

3 oG 3 BAEY] 4 2 29 et A e

9} a :LEZ} AL QI A AE] o] P FAI

n{m T
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D N,
£

oX
é
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_,d
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=
)
%
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=
N
8_"4
4>
0,
r
2

Aol 2

Fele =A ol i AEE THck EAsk= © tis]
A A71714 9193 (International Electrotechnical Commission,
[EC, Aldtel] 25 A7) 7} 21dstA sleta] 41 d dish AAte
B} IECol| thet B AAIRE A H = YAl E (https://www.iec.
ch) & x| A7) vt E3 2 ARlaiEe] 23 FH
gk BE A2 [ECOl| §low, [EC7F RE H2E BR3rh
T 2 A= gt BE Y2 2 29 AR A gloH, [EC
+ & 20 [EC AE7} Uehvhe JH B 2 20 e 191 of
S ol thgh e doll oA e ol A& 21 2] g5t
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