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C) BRREETECIL 7S

(d)

6 ¢ i S F 4 isit CUI
RS R T EE DR R Y

EREHE MAE R RIPRE T T UG oy DA L him kTR kiR
ASTM-E2775-16 *LFET A SFEA NI ER ~ ¢ REKREFLAE 2 8
AL EAETE L # B R RE- I H B R R 2R AR
FIRRER & (ASTM, 2017) o 8 SRk B K™ w085y 3 A S L ik ek &
RO EPRER20EE > AT FRIPHRPIER S FATEFDR O AL
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AT RIT R EERMEL B E AL G X K ¢ AR

15



)qli REBEREBE SN N . e
e ERER SR EMREF TR RBI 2 e
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LKA RSB U 5 R R RIUELT 4 47 R E RIFFER -
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l’g_&ég\,%gl—r COHVEYEATPRESIF R EFRL ST AT Pl
Fo Mg (FCU) % 5508 6 F B 2 81Tk WH¥ 6 16 7R &
ﬁ&ﬁj%@%%%ﬁaﬁnﬂ?%S%maﬁﬁﬂﬁﬁﬁﬁﬁiﬁ%!’&
A2 il R E & U RSk ot S SV Y W

REREREN T umesmn
SHENSRAREN 26401

Health status

Sensor 1003 B Sensor 1005 &8l Sensor 1007
Min Wall

Sensor D Tg Thirew! i s aiate
(mm)
1001 PAU001-372 975 [ [ ]
1002 PAUOOL-103 977 ] @@ <]
1003 PAUOO2O73 983 @ @ &
1004 PAUO02015 979 = (o]
1005 PAU003-503 973 @ & &
1006 PAU003-469 974 = = -
1007 PAU003-283 981 (@] @ @

The colour coding refers to the following statuses:
@ = Good, ® = Warning, @ = Alarm
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24518 4 A M CMLEL > ¥ & 783 % 14 CML 43k
3. 7 ¥ s i 3] 100% Coverage of the CMLs
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SEFIREEE R T MG ARl e BT KL HFRTEALR AT F R
AAFRF A~ FRLIALF AR T 5 ooTiRPE AP IF A o
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A brief discussion on the role of safety critical tasks in
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pe

ﬂk}

Ptz it R EmLs: L8 £ 2T flAzA £ (Sklet, 2006) - &
FR T H s g AR EG R AT E R AL TR o X K
BPEEBEFIH T A ETE LT AT (T AL PSME ) 12
57 WARE B E > FEF A5 4P X o 4o Bhopal disaster i = #4 #cq
A= 50 5 ARV E o MAR L E9 RE £ (Palazzietal,2015) -
Flixborough disaster (Venart,2004) - i =7 28 % 7= » ¥ 24 2% & f4 cfe
¥ >#% % ~ BP Texas refinery explosion (Saleh etal., 2014) » =7 15 4
F= 180 A % AR L Yt 131_45 c AL L FMPSM ¥ & £ FB
FEp N F pTcE EWmE > F 224 (Process safety management of
highly hazardous chemicals) ° H @ R F & & (18 » & K23 F 4p W
LA 0 4ot BT 1999 # S E < F & p T B4 ) (Control of Major
Accident Hazards, COMAH ) ~ #74c 3 3t 2017 & g # £ < 5 T 2% %5 i (] ( Major
Hazard Installations, MHI) © &% @378 E % > 2 2 pF > 5 2 B OSHA
PSM 2 if » 2 = flfe % 232 R T F oy > Z ARehlfe® 252 4 o
BEGE L p ﬁﬁﬁ{?ﬁl‘f % %2 PSM % & -

PSMi2 i ]2 2 4 > R A b3 T548%  Ligiv @2 E A 3
R o Bl > 83§ = F F A 5 PSM %oy 4 hbl 4%+ (Causal
factors) - #p ¥ ¢ F M BELF ) _mIE B ooCrawl & A FIAZHE - L v 3 F_ %
A A 4 »xfri# ik (Crawl and Louvar, 1990) - m ASME (2008) 3 & i
4} ARk ARE o ¥ b WA F 2 CCPS 4 # M ¥ 1 a5 o
¥ A R FlY F o4 dg$ (Wintleetal., 2006 ; CCPS., 2018a) - IOGP
A APIRP 754 #l42% > % »cdg i > »> 2020 # 3 & >3k 2014 & 7] 2020 &
HEHPSM Er > T RBR CHED B 1 MR PSM ¥ Bl 4E 7+ o %
BRI METFFY 5T BEREZEFLT M (IOGP,2020) - Fif<
Rk P RGIe  ok T B EE S BT AN D% 2 MK K (Safety
Critical Equipment, SCE) » & &-2& 3% & 4 ip & > 0 B ic 59 8¢ ¥ '8 X PSM ¥

R
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1‘%}7;1 B i1 #m% >¢ .« (Centerof Chemical Process Safety, CCPS ) #¢
% > B 4% % ( Safety Critical Equipment, SCE ) %_# % “Equipment, the
malfunction or failure of which could cause or contribute to a major incident, or the
purpose of which is to prevent a major incident or mitigate its effects” - ¥4p M
% 3 # i (malfunction) & % - z(fallure) gimFsErEwpT (MAH) »
R E AT R AT A EFROERALT NI E SRR MR H AR
BPREATENEERER | @ B RS COMAH %8 7 £ 4p k 2% (CCPS,,
2016) o fpEp F ~ T FRE (2022) % ;;Jec* FHiwmildh 0 SCE &% e 5 o

FEWE 2R e a2 nivE > T KR A SRR AT

% (Inspection, Test and Preventive Maintenance, ITPM ) § 5 ‘a3 iT 5 o & #3t
FoA4 2 IFLd g iy g 12k s Computerized Maintenance Management
System,CMMS) #a 2w HF 3 (4o R3]~ L 4 AR ~ 28 FF - 15
AeERE) - 3 e ¥ FEXE L HF = (on-goingintegrity) - ¥ -
S PIET E R Foadp il (Ao T4 PR FRA THABERFIEE)
BEAH A2 LR A HE DM TR TR -
I XAMEEBRTRE I

R E R Rt € 0 €& % >4k Eir (Safety Critical Task, SCT) % “A
SCT is a task where human factors could cause, or contribute to, a major accident,
or fail to reduce the effect of one, including during: operational tasks; prevention and
detection; control and mitigation, and emergency response.” (Energy institute,
2020) o A2 gL TS EREERER S FREES MAH & ER7 ED
MAH 2 {5 % 48R o> & HZ TR B F & F T fi % > Mativ ¥ (Safety
Critical Activity, SCA) - 12 ¥ 1}’@%&*’ A HE A S miE- P SCT 2 SCA -

21 e

T EUAREARY T slAtE XA F R TR E S TS 2T
(SCT) ;@ § ¢ A Ml (TH 3 (Mg EREAT gL ) Rl
SEPMEETEITE (SCA) - BH|k#m rO0H ~z flfe@ L% SCT; a B
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W e f R TR F AR R 4 5 SCA- ST 455 5 SCT;
M 47 B XV-1234 » 148 4o b 4ro J‘ﬁ"‘]‘; € & SCA -
22 W #§

AT R MR G R i B A R T R 2 AR R
2M4EEE (SCT) 5@ g ¢ i Matmaiz 453 (§ 55020
F) o R T 5 E 2MaiTE (SCA) » 7 B'GRF DA KA @R KA
MUE GRS TSR R RS ITPM g A B s o s 0 R B
GG R TEAP 2 AR (TR ERFPRR2IHI) L% 2

BEEE (SCA) « Bk #1208 RELAERY X 2R 1z K Bl §
%%ﬁﬁ@4°ﬁ%*ﬁ%@ﬁﬁ%iiiwﬁ%Eﬁiﬁﬂéﬂiﬁ%ﬁ’
ﬁi#%&ﬁﬂﬂ“oﬁﬂﬂ“{%i%%i%°é%ﬂﬂ“*@ﬁi%&’
dok L T S e B PR A RS ¢ 1 B 0 R D
foo B EREH > T L SCT

Yoo RpER WAL 2T P T AL >4 E 5 ( Safety Critical
Task, SCT) % “Safety Critical Tasks are activities essential to activate or maintain
the barriers that are intended to be in place against the MAEs.” o @ #-3% T & & *
R E P TE TR R AR ITE Bt 2K P> TR
{7 e4p F&Hﬁﬁ ViR E B EE (ITPM) £ 1% o 513 chB BT L4047 8
B¢ - i¥ 5 g B (Prevention barrier) & 1 & fi ( Mitigation barrier) - @

A BB R P it S MAH 4 4 507 i B2 8 f3 MAH 4 4 1 ehjik
EARR o B 100 E L6 o RF 2 M AT - B4F bowtie B 2T E
MERE S DM TR MEE RS T MBS L (T BRSO LA
BB A e 2MeEEIE-
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Initial Prevention Top Mitigation
: . Consequence
event barrier event barrier

. LOPC
. Lossof
hazard

threat

control

Consequence

Gk 2R

protective

fr

FEHAEHEA S FE
2 s

N

RINEEN T F P T

m— ™ ™ ™
deviation H H H
Steel Operator tasks Process control Process
containment (unit start-up system and over-

envelope Procedure) operator pressure

=) response during start
-up
Start-up H H
procedure Il Il

not followsd Procedure Training and Active
J regular review - competence supervision
for clarity, ease Program during Start-up
of use, current

i)

B2 -JIFTAERNFHD A2 L2558 F B (Energy institute, 2020 )

KB g s ) 3% % e SCT - @ degradation control #1 7 e
@ ¥4 ESCT» g4 rifﬁ_ﬁil‘%"J Vo At R4S Tk B Eark
v e 4Ea & F o iu &> Degradation control ¥ 14 /L &g 2 SCT o

TR % 2 MAEEE (SCT) £- 4 5 gt 5 &iip MAHH 4
VIR MAH 2~ s B i &% DMK # a0 ST Tt 5
Fro— X PREAREEIESACT TR AR T AT S - T A% MM
b R EIRE MAH hB B > Jp i 2 o X 2 M ERZ N 2 R T
% B CCPS. (2018b) - Energy institute (2020) ~ Brazieretal. (2000) -~ Risktec
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N

>

o

S

~

o

©

10.

11.

12

13

14

15.

o1

AR ied (GFHIP fotdlt) o

% B fx#> (Line-up and start ) 5

i B fx#> (Line-up and start) %

Feds X i FER R BRE (o R BT )
AppE Bl (- &BEBEBE)

g R o

L @R R x| E (exothermic batch reactor) #4 -
ISP ERE EEOER = Vi

Bulk tank ## i Pl REH, -

= 08 AL

7 _Bulk tank f 3R ok el s R H A Rk

BAT iRk (LPG ¥ ~fitd (HS)) -

A AARE F4) ks (BPCS) & ®Edpen3 i o
HABRML FRAD Mo §ERFRFT > B AP IR
SRS

FHEFLX2H A DRIE AR >4 SIS~ FRIFPE (LB ER

o B A AR SR A RE Y
EIR ST RE TV £ BT RN
B g -

TR HUARBREF R OFI N (FREFIRY 2HaENY
BER2 AR DE LY i d ) o
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27.

28.

29.

30.

31.

32.

33.

34.

35.

ﬂﬁiiiﬁi%%%ﬁ\i—&@%ﬁﬁ°%i%%@Wﬁ%ﬁ
PFerg-de {7 TR AcE BB F L Suondk (') £ > M 4EmE
(communication) -

T E o~ e 35 (intrusive maintenance ) (4ot i3/ %
PHMAEORE  ERITE) o

AR X 2RERF /T L AT IR -

% > R4Eprd (safety-critical trips) itk & ot i Bl -
£ >R (PSV) /&% 2R (TSV) J}%"% °
R RIEE o

ik R R aEpE o

%%@%%ﬁﬂ$°

H 4 F) L o

#271% (Hottapping) -

il

Kpep 3 -

W BRI 2R

PE A TR H

EFENIF “,ﬁ% ( Quill insertion/removal ) -
PSV 4v TSV # & friplz# o

B4 & Bdw & ol

B (Trip) # it ¥ & foipl -
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2. EAFEMFNGEAR 2 F N R/ G

3. A FZEIFA TV RE W ek o

#J RP % 2R

® 3 - RFR LU B R BT R E S F B KSR
MR o Flpt v*@ﬁmJePL,aw £ L FR S ag,%;gmgﬁﬁﬁjaa
A E A (R A2 T2 5 - MEgd+F pdipecL Ay

RS

L
A Y T2 KK o V- 36 0%k # (R-1) ek A% (PSV-1a) ¢
i€ 2R (PSV-1b) &% up PR 2 hmBREE > 00 5% 2BAERAE o 7
PR R R E R RN R e PERT g N
WEPem ER o F AR A R R e R S 2R -
%Jﬁ$WiW’Hﬁﬁﬁﬁﬁﬁ’#%ﬁﬂﬁi$iwﬁgﬁ%’%%1
T RN ERED P AT RRE R GTFE W A R E

2

L

Cooling Water Out (10 gpm)

PSV-3

V=E1
PSV-4
f=d v-15
Vacuum
PSV-1b v-12
D-1 LC)==—=n
Pl
PSV-1a v-10 | V=ia

V-2
Monomer In =D i
¢ gpe) Cooling Water In Geis

V-4 fin
Steam DG P-2
(125 psig)

V-5
Cooling Water Out PSV-5 pcr-

R=1 ¥=3

Cooling Water In V-6 Nitrogen
(200 gpm) =D (100 psig)

V=T

PSv-2 V-8
Steam Trap Prediet
&P Base V=4 V-9

B3~ B &F R@lsz @fer4 B (Crawl and Louvar, 1990 )
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