ICS 13. 200 A
C 67

HES:

FEARAXMER X 1T iR #

AQ/T 3054-2015

®IFERHT (LOPA) &R SN

Guidelines for layer of protection analysis(LOPA)
€i ¢ty

2015-03-06 &% 2015-09-01 2

N A e ot S R A N = == 2= S U =S B &




doca 87T

www.docin.com




AQ/T3054—2015

T 1

B - 2 5 L I
O I R 2
L T . 3
T o < 1
TR S 4
T e T = P -
L0 LA R ottt e e e e e e g
O B = 3 s I e O P 10
M A O R ) LOPA R R . e 11
M B CEREMEW R LOPARERENL. ... e i i 12
Bi{ie C CREREMER ) DAZOP (R R G LOPAfE B RIEE .. i e 12
WEFE D OB AMERT ) BPCS Sl 1B IPL BUTTFARATL oo 14
B e R 3 e e e e 17
e P OB R ) MPRERAETD ALARP JEII . e 20
s G OB ) LOPA TR e 23



AQ/T3054—2015

=t

i

jijj

A f R BB GRIT 1.1-200087 H A HLIAZ B,

AprfEHEFE et~ BETELRERL.

A pritt 4 e e ot AR S R S e A R S (TC288/8C3) 170,

AbriE F AN, PEE ML T RO IR AT S &2 T ERITTTE . B A E i
A EAEEH TR 2.

Afpdt DERE e N HAGD . W, K AEFE.. CHE. sk FEE. T BE
W, yhAL. M.

II



AQ/T3054—2015

5l

DIt

A-J T LRSS R, MR iR SRR RS (BPCS). {REE AN
TTil. = {CEIIRE (SIF). PEAERY (L), BRAGEI S, T RSy REOREL RS g R
A, DUULRAP SRR T T R M TR TR B T2 E e, P2 B i e, feimd s
B7 Ll b B S B i AL e A SR e L R AT 2t (Layer of protection analysis, 1 FR LOPA)
e (EE PE a3 ot R ARl b, S — AT e A PE, TRt fr M el R Ak, HETAMZ
A H RN (T EF 2 Kl 2 AR R ] fE 520 . LOPA 2 —Fh 1 b 0 LR OF {132
Ao, M EMEAE TR . )0 R AT R L (TPL) S R S R A N R IR L R
[ A

A £ BT LOPA FEAFT) Tl Ay T HRA A AN R I Fam i fial . B0 M T LOPA 35y 5T L. #)
o= (RTINS B = ) o O <15 ! o A BN 8 W 8 R R s A T T | 3 e NS N 7 i o ] ol
AW A A DAl FF B LOPA $2 5 A5 T, [FIT A LOPA B AL AL PR 4b 5 B i



doca 87T

www.docin.com




AQ/T3054—2015

RIFBES T (LOPA) FHENA SN
1 SEH

Akt T H AR LOPA J7 ik IEARESK, (6 LOPA HAFET. iR 8] 5iFE. #
BT ATA L MOTARAP LEVR L L B A MU AR S B L LOPA JT5 71 LOPA f5 £RFR IS fE H 4.
AREE AT LA 2. B2, FENEREE (il NERESh.

2 RSEMSIHH

T4 SRR A SO T AN BT 2 T R LA 3 T S0, A0 L W A i T -F 2% 5
. AT AMMNYg | H I, HEdid (BI3EHIES Ty imH 4T,

GBT 211091 pff8 Tolkdinki 24 # RENTHRE TS 501 (o fe8t. 0 3. B, fF
{H S 5j

AQIT 3034 4k Tk T & w4 H s ik 5 |

3 ARE. ENFHEREIE
PEIARE . ESCHEAEIE TG T 40 .
A ARFFGTE X

T H|AEAIE SLEH] 7
3. 1.1

= scenario

nEEFHCARR G M —f e i esl. S GER bR EFWAER: P EHER.
3.1.2

FEEEHE initiating event

I e e H0 005 5
3.1.3

EE consequence

FAFETT RS W, — R Eal e — e e R,
3.1. 4

= E protection layer

Be 02 EH (B3 som) A HREH G W i ve & . RfeliTan.
3.1.5

M {42 independent protection layer

EUEEH I FLy ) B EREE E B ke, T HAEST T s M B e e 0T & . Beoliral.
3.1.6

RPESH layer of protection analysis

et S e A es AT A R D B B Ry KU HEAT s TR R —Fh R U
3.1.7

R R E probabil ity of failure on demand

REERA LR EAA T, A D E B R AETEN T BARTIHE R E .,
3.1.8

PUEEFE(L risk assessment

A LB A0 HT 1 2 e R PR T SR AR AT AT e, R T S e Rt .
3.1.9

L2 FTIhEE safety instrumented function

A TIER|I g2 O AT 22 e BIEACT N E2ThiEk.

T



AQ/T3054—2015
3. 1.10
kg E safety critical equipment
nf gl tadr BB (R AP TR ok, oSt F iy ks th A BREEMES T A “n R M
Y CFEAE 6 e
3. 1. 11
FEEERYNEHYE enabl ing event or condition
ARSI s R FE S, UEdtlgscigiat i, R Al F N Trd.
3.1.12
1R #E root cause
=N v SO E in 3 N MY B B ST ES BN i) LI e Sl D R 0 G
3.1.13
BEMNFTEY safety instrumented system

TASEI— P B LAR W m L IE N 2 R 5, F] dfeids . BRI N 2 oo TR O

1.14
Fh$P3EHE safeguard
n| {E WP TR an FAT A ) F A R R A AT i s . REIATE.
3.1.15
"R RES PR R as low as reasonably practicable
(LA AR EG N R ST, A RS S BT A T n AT R R < R Gefa{E ",

3.2 HHNEL

AprE A H R T ML L
S ARERAE(E A YRR IE

RIAG TFFFF T
ALARP Y ul e SRR AT R As low as reasonably practicable
BPCS SeAviE R 5 Basic process control sy stem
HAZOP (ST K R e i Hazard and operability study
IE G EET Initiating event
IPL HowiRin e Independent protection laycr
LOFA tadl Laycr of protection analy sis
P&ID T Y T Piping and instrumentation diagram
[ PFD Tk T R A S S BE Probability of failure on demand
[ SIF AR Satety instrumented function

SIL A T g o Safety mtegrity Jevel

SIS D T A Safety matrumented svstem

4 LOPA BEAIZfF

4.1 HAEfF

4.1.1 {F{MEr#r (LOPAY 2deifa T otraudke 1, it SN ETERE A, At i Bk
WM RS . HF TR IR T 2T L AR L B L Al ) b e dr o
4.1.2 LOPA EA&RFEE WM A, LS R,
a) 1t iHR] SR,
by A (IE) Wik
c) MAT{fRIP = (IPL) $#4h:
d) ByE i 5
e) PURrEAL S
f) RERREr S E L.
4.1.3 7C{EH LOPA EU. FEAC BAT S b dnddE:

2



AQ/T3054—2015
a) FFRE B MNF RS T,
by o B  HR T
¢ ) IE #i= il e Ak
d} IPL 2R st s (PED) AR SE 75k
e AL i e o A o ) i AR A
) 4rdrah WS A B o A R h SRR R

4.2 e EEHL

4.2 1 FLidFEEFSr L TR, /A LOPA:

a) S LG YRR, R D AR AN

b 4 5 2 b = 1) OB 2 DL A 28 it B o A T Db 2 R AR 17 B K

¢) T INAE (SIF) [ e s i ik (SIL):

d) M2 el fe i 2 S T A Tl T A RS B

e) Mk LOPA [t HEZE.
4.2.2 LOPA NHIHLZ LHS B, Z0HEHEFHSD s A RS, v 51 E R kit e 5 R
{fr.
4.2.3 LOPA M)W HIH LUK EIENE:

a) LOPA A IHBIRE Mian R i 1 B, LOPA M ICEIAAT L de T 52 R G R T4 A ik B 3 s Bt &
BMERAPE, (NG S A S B e R S T TR A

b) H{EH LOPA R, R b &M bl A R AT st LSS T He -

1) e SRt BB ) i A (6]

23 Fe AR (1) AL e A

c) LOPA B —Hpiifei fyiks, Hi-EE 10 A b 5 KR (e i {8 -

4.3 EHE

4.3.1 LOPA H—~/NH0a. LOPA /MH R G nl 3B FAR T- BT AR
a) i,
h) iﬂﬁr{ﬁ:
dy BFIEAR;
el LEZMNA;
A I il [
g {82 | R,
hy e LEEN).
4.3.2 RETE, WESRLEDF ARSI LOPA;
ad | R IR T
by BEE L Hu &AL,
e AN RS R,
d) AL AR,
e) HARL Tl 1 TR,
4.3.3 % LOPA F4T HAZOP 4145 8, LOPA /MH A D ECR G485 HAZOP 4 e e .

5 HEINAETFiE

5.1 MRl BU T BT

a) BN R WE B IE B R R IO
by Mihid— IE SECA M MJE R, 2 E SHM—FRMR, N2 R
¢) B Lo TR fEhE L B, ML SR LD

5.2 IgsilAlSE AR
5.2.1 IR T EEarEiE, Wit



AQ/T3054—2015
a) e HAZOP 43 & T 15 3 i i 55 58,
by SRH] AQIT 3034 1 [VBY T 208 5 i #h T it AT s F A B i A5
c) FHHobTE R
e) WA{LRINEER &8 R,
) HA e A0 &G 30
5.2 2 ZF|H HAZOP 204 &5 Bk LOPA B, WA 2B {a B o0 R & 2 C.
5.2 3 P EEBEE G FE A 8 RET LOPA B, CEANER S E A r e BT R R, O iR
AT I 3 G 2 S 2GR A A R .

5.3 R

5.3. 1 HAH s Eel i B 7y Bt 0 R = B AT AR R D S PR &G W i il
frvnik.

5,32 HMEIREFEMAEUI. ARiE. Mok, FEHEEENE.

6 IIESFHERA

6.1 IE —HUtdfGohbEi . st A m ik, Hibrk W 2.

Fz2 IEHER
| S vt ke AN e
a) FHI R EE R InfES| T
T RO R )
o . SR
o s T el s | D ks st
%ﬁ#ﬁ“?“ﬁﬁﬂgﬁj L) a) Btk
L} o= 2t 20 JE i iy B b) ' RAR
Ak ot e 3) MR TRRST o) Kl ek i
owr i woe | REERRE
£ AT o) AR RN AL
{5 FRE
dd Al e

6.2 fEREE IE Y, ROERELUT i
a) ‘AR RN &, Gtz 08 5 R EE:
b BEECEEA R O BARR S S, W AR TR e AR Ge e . L T e AR
7 ] A
¢ ) ALUSRECHIMR A COnssillANses® 0. A #F R ul i gg S A = E D IE.

7 JRIL{RIFEITE

7.1 IPL 5z 5

L TAMVRIPEE N IPL IF, WAL FEARESR,

13 dharF IE 8% 4 R LT

2) TR P HE IPL.

b) B

1) e 0 e o ) 2 44

20 FEATECAIRINI N, g8 AL P e R

3) R HEYIFEA, TR e R H A E R AT A

4 il Bl PFD Y E K.

S IRt o B T o il U L e U NGl = i e S 0 = G =

d) A . S& BERT. B, SRS SEN S AT E AT, LR




AQ/T3054—2015
{5t 2 IPL gt .
ed Al AN, MWCARTHENS A, ORI e, LHEWHEF S0 . fd. dide. JEd Az
iTiGE e 22T IPL I E K.
7.2 At ARk R E AT A IPL Bk
£ T A olle AR (PR L R AR 2 TPL [ TR WL 3% 3.



AQ/T3054—2015

F3 Tl RBEFRIPEEED IPL BIE K
. fih ikt . <) 1l A TPL B
il W RER T
Y e i L
. o | AT BASBE T | o s s | Eeio L
ol o= L gal A R PR L —E X : HERD Bl o R
Rl | ot RS SR e i g | BRI SR RFRIT | o) g pii e
T IPL. ! R ) SARET, TEAC Mg, IR —R)
IPL..
BECS WL — AT 1) BPCS [F % IPL i L DL | B
FRIK = MEEN: A —BPCS [ G (L HH (SIS) {E4E
IPL: AR, IE(E I, R,
1) AR THTE A T
BPCS 2 ATHFEE I MR £ 0 | A & 88 5 4 30 11 —BPCS WA E 5 R IE KM
H g2 A M B RS, 3T | TEETEHIELN, Bl IE 2) Al ASHEFH, SR IPLIVERIL, | o
v | ALWUNG RLECORAAE A D A | Bl . o R AT Z At BPCS HAEd MIPL.BPCS [ 0 o
o Comear | 74 ARG, AR (2 ks, Wil | Sl MRPSSERRER oty el e e | TIPLEREE PR
o SOl CABIE A RIEA. s, | AR e R 3 | T & D méﬁ%ﬁwﬁmm%
SBATE HIN EE AT TEEAL | Jl 8FE A GL R R 3) 2 BPCSALLLR TR ICHTE SRR A | T )
e FL (S A b R BT WRBUT AR, AR RS L AREA |
B PR A A b (e B LU A

3y EWEAE: rEe
BT B BCE A
R iR,

ALESFN A G B AN A

R R N N R T

1)

o3

2) BT ARG &, RS
BRESR (1A 2%

FEfE A R RERE T ST 20 T30 - B R |

CRARM | Hoe LA R TSR, B | SR FETEA | Cocmn o | . P T
HERARE | L SR ARET o | Sl WILE D20 | emmm st S A RIS | 3) S B, R AT
. A BE R, GG PR A R TPL R (04T S I I T
s a a E,ff-%
43 HRAE At b o7 RSB W) b ] -
5) PRfEA D BRI SRS
e s AR £ E e A f A A R

AT I;ig *}“ritl ﬁf“g%ﬁ; S LRI SIF e | 1) (i SILL L} SIF ¢(£Z0ME FARSET BPCS;

(SR ) I,f;a;'.n&m? 2 g ae gy | OE LALET BPCS. SIL [ 2) (L FEThHE SIL2; 2y SIF AOERAR. BEit. . RR3G. dideOR

BEHATITA AR, B —E
H SIL.,

aréfal W GBI 21109,

3 #{UFEIGE SIL3.

M F P AE GR/T 21109 BT XS EIT.

R4 26 TPL 3R,

3y MEHEER. &
FIFRFRIT 0 A, LY
it Rt o R v
i, Wil E
Hale # fidh /2 23] IPL
[P

f




AQ/T3054—2015

PROEEE Te W R

PR GRCAR I At TP

1) L4,
20 M

1y hAEFogm s I HA iR =

23 (EAE AT BRI TSR ELrh N PFD I
Jig 5 R L e B AT PR VAT B ) B G 5
. M. s S840 -FREIEA PFD LAY

s s A A
AT e, S RN {5 o top e L
e 4) TN 1) SR A TPL R, R iR
MR G TT BRI IT R T, R
LOPA S BHif 7 4.
1 KRS ARUEEE
CU RS R IR
GRSV, SRS R
=,
2) $EEEM R, Bk,
B e W R AR
3) BT E S ERE hi
R RIS, RN (9 MESEC NG I E YL S
MOR LI BERE (BB L | AT e o R R | 5 1y fharFigs - i HAbiipe =
s Sty | BORRT B0, WRUR AP AT R R, RITEL | 4 SRR SO0 WA | 20 ERLRKE. EREREN PED I,
s R A i B L B | R R AUR M | T LNG MR bl 54 W75 1 RS B AT BT Al e RN 5y
| AR I KR BB, | MR R AN | 50 RN, IR, B | . . A LR EIE A PRD HEAT
BB ER R S R | M B JT ) Bk AR YR KR | L.

oy

60 BRI Bl I A
PRt MG . KEHEE. &
BRI . fatk RS,

To Biithdgisifi: SRR R,
R R

81 oAb, & iEER S AL
W A R

1) FgE R
p=1 O]

FHE RS DGy,
A e S R E .

FEAARFERMA . L) KOS, #
AT e T O O T

FEEh T el




AQ/T3054—2015
7.3 AE b IPL BG4S e

% A4 IPL BP e i % 4,

Fz 4 BEDNES IPL BORRIFIENE

RERGL W
Y FIRGIE EMTRITARIZIM PFD M, FEGERMEE, FASTES AL PL.
T R ARTEH PFD N, Sk G ea el R, P ETES A TPL.
1L R A R | 1L o B O T T M e TPL ) PED, G T B W Ko 90 B3 1 Beari il TPL B PFD.
H4 BT AT R S IPL B PFD-.
s Z A W R IPL ) PFD.
ban B (1 5 AT IPL, i r] BeAiri Wi TR 20 b BE M or o 1 P G o W a2 LPL 1)
PFD.
Ko KA R TIRER A1 R 23T 8 M R M B . RO R, &
S Al Bl S5 W] 2 IPL (9, WURT 4 M4k % IPL.

8 HREETER

8.1

8.1,

8. 1.

B R 5 vt B
1 bR R e T ML (1)

£ = ' x| PFD , = f x PFD | x PFD , % - x FFD

A
FE— MBI i SR C R, WL /a

F—— WG R, AN fa

PFDy— T4 38§ AN B E R © 224 TPL (19 PFD.

2 EHEIHLAEN, "TREGE S LRERTE T, LR (2 ~& (6):

a) TreAEREF el A0
P U H PFD |

:‘-QEF': )
i — e Bl R R A,

by AR k= AR RFRAEAR F MM AN 5 R S B 1k

1) R T A

!

f'rF“' = _,i"rJ e '[H PFD 3= P,
J'-l'-:l:l:':
2) NG IO .
}Irﬁn’ P =f1"':{.|;1_l[ PFI}HJHP[;H-F‘_.r
J'-l'l:l:lj:
30 g A S AT A
j,.ffm maey j.}r % ln PED ”jx ph_ <P %P
K
Py—— N2l T A

(1}

iy

(53



AQ/T3054—2015
4) R FoEtesem, ARGERME GRS IOMGFE IR, S EmARE IR, A5
TE s

)
Wk

7" =1 < (] PFD ,yx P, x P, (6)
fml

8.2  AEGEA KA A= IPL 1) PFD
8.2 1 WIAES R EARA R IPL /) PED 4035 o] 520
al Frdesi] Edd
by Ak by R S AR
¢) FEokubiiat. EANERAHT (FMEDAY RIdkE 48T (FTA) “LAUEUE .
dy Hoftln) 2l =

8.2. 2 MEFFEFNERIN, Mo bl 2R,
a) Mot R AR ) A A1 AR (0 3 P i T e —
by JRFER R EEGE I AT Ik G e ae A C e g A o
¢ ) LR B s g Feata By A0 s M e AL AT E ] R RE A

d) U AT B A, o) AR b ) H A & R A TS 1E
e) AR RGN T s R E R
8.2.3 TRAMT LE A2 4TS F1 4R IPL (1 PFD R SRR seBr ) iZ {7 ARS8 %) Ar A 4l 4a0k PFD (152 -

a) i‘nﬁﬁé&hﬁ{ﬁ?ﬁﬁﬁ CReRR/ENEE . (MR L 255 N, REARE LT HE BAs 17 I T8 A SRt A 2 4 i
AT,

b) TS . Pk s B R IR L2 45 1) PFD I, B L st Erig 4T3 s v a] (il LA S 4
. Wol. AeZdiirEE@E= o PFD 4TI IE;

¢) A IE AR IPL #) PFD 2 W= E.

9 REITE SR

9.1 AP RGBT A RIS T RS Rl (U i R b Pt AP R B T
AT BTN, b L R U B M 17 2 L % P

9.2 MR E MK T T MG T, G TR T ALARP R, o 907 5 bR B ) T
2 RFK, ALARP RT3 KU RS2 LI 3 B

10 LOPA 3%

10.1 LOPA 71530, A pl LOPA I3RS . LOPA o # =0l R TR 0] 2 W G,
10,2 LOPA 4 FOadn BT s
a) bEm) s B E i,
by ARl L e
¢ ) TE B M4 F1 TPL 1) PFD;
d) L8 IPL #1F IPL (FATF A5 &5 3
e) o Lu B RBG R 4l
£ S0 AL b it 2R R II A 8l T o SRR B
g) WRE L, BT ARA AT A ST ) B H &L
b AT AT A () By B 0 A 72 1L A2 A e Al 1 A 3
iy ot ERAENTA IR R, W10, BB LORIE Bt S S 2 CBERSTITT RN 5 s
iy AT LR SR
10.3  LOPA #{5 W R/ EH b M EE SN . 35 LOPA A AR e — B E W, WD SER A .

4



1k

AQ/T3054—2015
11 LOPA BERELESE

1.1 HA LOPA 4rth &5 WA AT IR i T A0 2L R EE 4 LOPA $ 113 A4 BRAL AU AT =h U et all ik
%Ii;: o

11.2 LOPA BUFRITRIArHT s Wrl {24000 H A .



AQ/T3054—2015
B A
(FRETEM )
LOPA BEXIEF
LOPA ZEAFRITWE A1 Fias, 4
a) B R iRA ST, LOPA BRI e o brit b iR s . ot A n U Mo
By A e L R SR P S TR, AR D B A SR M T AT T
b Ak TR, . Ee. EEF RS R, LOPA —R HEERFF— MR, RISHEE S TR,
IE SEAEEE . i3 fr SO A AT A R
¢ ) IPL 4. VEELA IR R B2 00 IPL (U S0E LOPA #2000 P 75
d) S anE . R R TE SEH IPL (1) PED SRAE Y80t 80, ale s 3= MUEs
e) TR, fEH RS, MRS TR S, M T AR R R . 2R G, EE R
b} ~e) HEIFTAT M08 4 C B,
) AT &, LOPA S-H7 5t Blom . A3 S B0 BG4 B A < 1 0L B3R AT B . R 3 LOPA
BOFRIT R APHT 25 Yt 4740 .

B M B Y
LA
IEAf A,
IPLiTAY '+ At
¢ A
R ik

v

MY 5 e

- -~

T
T
.t
H""\-\.,\_L ___.-"- e,
- - - -

-
.-'"-

.-'"- Ay . T H'\-\._ o =l "
< MBrefdEZT —e< EHERE? >
-, - s o
e _.-""-. H.H"-\. -~
HHH - - -

e - . -

-, ___.-" "'\-\.H -~

1 7 I &

A g TR BRI e ‘ ‘ B BRI T ‘
EA1 GFRAHOEAER

11



AQ/T3054—2015

BiF B
(EREM
LOPA 52 FA B #L

AT
.--"+'“““-~._
.--__i_..-' .-\-\""\-\..___\_\_
- _ -, Eas -
< Hi TRy ;ﬁﬁ LOPATHH]
“-u-a-._\___\_\__h. ---_i___.-'.-'
L
¥
- P R I e L
< T MBS L R WhsEBTAAT RAPL
R AR A I
'h_x_ _.-"'f.-- t
.____._--.-" .-\-\-""\-\.__H-- . -..-I_ff -\"'\-\.\_M
«.1':’ FIE - 2 et | G T B — </ A sk |- E R | x_’*.. TR
H"'a. — HH"'“H
oy
..-f"-.-r _— I H.H"H &
{.f‘&'.:zrﬂui:e;;ﬂfiﬁifﬁ:“a_ﬂ"-‘ SRR HRN > =guAlll;
T MEEARIUHERGEY T
h._f,,,.ﬂ--"" + -
f______f“"'ﬁ-.,\\% L
(=1 - .-H"'\-\._
LT ﬂﬂ']'-mnmmw > ~
> - -
l R _f.x*’f IPLAIPFD EAhA ¢ ::——ﬂ Y
—r G RLREA TR
e L, [ LA
‘ A R B B o
f et T
i I+l I*
' B T #.HBLFTJ‘V
L 4 Y Y
Pkl T RT3, FERLAT
LR S L3 LOPASHT) ¢ Bt |0 Mo

EB.1 LOPA BYRZFHATHN
HE B E e ) SRR AERT T, BLE2 B3 A, GAE AR 4 AN EHERAER
e



AQ/T3054—2015

MiE C
(R E)
HAZOP 225 LOPA EEX A

HAZOPH EL LOP AT LOPASRIT F S e
= - 15 7Y T
i | - M I T T
l —>| 1 o L s ‘ i
A 5 | > TR 4 | EdRE
A B ] d T
Bm
T e 2 - IPL .
R HLIPL L% i IPLEIPFD
b I

HAZOP 4 7U50 10 A TrPL ‘

l

Tl B TR 0 A }_, it fie 1;%5-?&#

i 4

' ---"'-.
4L o e

ol L I | .'l\j”_

-_F__'_,..-- -

% = N | T
o M T =
. ’F-f___ﬂ-
— e
1 "

Fo-Ek

E C.1 HAZOP (285 LOPA {(EMBYRE



AQ/T3054—2015

MiE D
CEREME
BPCS % -~EIFE{EA IPL AT A

D.1 [E— BPCS Z~Thae@EE{EA IPL BEE A E

D.1.1 FER v, HFE - BPCS B EZAIMAEREE, I IPL 8O ATE ] ik A 30U B.
D.1.2 J7ik Afit— 004 BPCS MIERIE, N EMATICF A FIE S GIR T BPCS [WI3% 8 03K -
R JY BPCS. RLiFHE A~ IPL, OMRACT IE B4R {E RS,

D.1.3 75ik BAHE A~ BPCS [RIt sl Eofy vTRERAL o el B BB on R 4k, iy BPCS 3248475
WANAEERIEIT. BPCS B PFD L BPCS HIESH &M PFD /KM M. HiE B
SLVFR - BPCS & ~EL LR IPL. QIE D1 Bras, F~ BPCS [FIis AR R BY IS4 68 . s ix
AR E R N —H R T IPL MEE TR, ik A M AirHe—MEEEY IPL, i B AIFHE
|P|EgEATE A [F] B B IPL.

fleadis | BEHAT G 1
BPCSIE
A
| () |
& mdE 2 | | mE A e 2

D.1 Fl—ifs THERF— BPCS [BiFFEHIZAE KO
D.2 REl—imm= T, [Fl— BPCS Z-TIheEEIFERER{EN IPL BYEK

D.21 [E 458 TF. [ -BPCS HBA-ThGenl B[R] 114 IPL I8, Rige:

a) BPCS EAIse#Meihmits, Willfes BPCS HfE. HalilfE BN N RS E

CIRE =8 o

b) BPCS [H]REoh (£ A% S B e T ot E BPCS RIS R BTt op B B 10 Sl b7 0 .
D.2. 2 4R fEESRANIT o Sig P It E IPL (A 3 A T TE B —d# 4, 1) 2 A~ [0] B A R £
MEATPL. WP D2 B, BPCS InlBg 1 Fln|Bg 2 #4ER R (LM, £ murr, M-~ BPCS
Bl 8% EEAE A — 1 IPL. |HHF, WRBSAI o (S AR M fE A mmhi ) Tt P4 BPCS
0|4, A GX M BPCS |n[Es ik L e fE 5 —~ TPL.

AEFHAT IO ‘

_ BPCSIE
T m .
B 1 I fo il
= L ey

EeE AT o 2 ‘

El D.2 [E—i#HJTHFEMIEA) BPCS EI5E
D.2.3 JLEEMPHRRw A R FO9E s BPCS MBS A [FIRfER TPL. IfE D3 fras, il
2 IPL BT e o, Wiml B (IR ER A4t A | 13258~ F 1~ R&84Tmf: 10 7]
BSE A IPL. WSS ARl mlis p st (fREREE DS | 2R B 82 —Hil | 2~ kT
Jufl 4y Wadblls @i giE A IPL. A2, R RSN FEES D-IAF 2—~iEE
PRl —=Fiill 1m0 AT oot 20 . WAl AGEIE Ny IPL, BEOMEI R 1 ALZE ATl ],

14



Tl A
finAF
feir B BPCSIBAT T
Hlds CHtED
etk C
finN 2
Lk D

AQ/T3054—2015

SSETID N I W ad 2 S R E vt o

E D 3 (HERG=THESN/HiHEARN
D.2.4 N TE A¥%F BPCS IZ8FrmIas o, t—HIEgEGE L IPL M PT-H R, &Rl—EE . E
S IPL {15 BPCS |0l A AE e 2 A~ 1% D4 Fr, 8 4 4~ Inli& 5 B2 635 5T IPL 4k,
EAEM 7 B, 5e BEPAIRIM A IPL.

1 1 1

A

2
fifn i = 2

4

&I 2

AL 7O ]

BPCSIE T

& IHEE 3

hlEE (s

T ERAT T 2

fEEhAR 4

EARA T 3

S T 4

D.4 #E[EHH T BPCS ThEEEMEAEA IPL A E XM E

D.2.5 HfH BPCS [0l [PL 4107 PED, AFLT 1107,
D.2.6 FERAT O RUENIMEIIE (Wla. SR BE1EE ) sli—REylsaEE, B— R EE
A CREATS RS . 70 HErh, AAs8e A nmir (65404 IPL, BEAEuEE &0 )5 mar H B
N AT TPL B R B
D.2.7 IE BRfLHET /2 BPCS B AR, RlF—lgsth, mHH 1 4~ BPCS ME{E# IPL. R
NV RFTUR 1B, AEHH 0N G 4T 2hi BPCS 8% 444 1PL.

D.3 RE—##HmT. [F—BPCS ZIisEEIREFAMEN IPL BEEEFIA REXK

D.3. 1 MEEL BTSRRI
a) 77k BAHIE BPCS i FRE 2500 PFD r BPCS [BIU6 HE= 0410 PFD /W2 ey, WA

IS £ =41 DE VST DI B - it e Wi i B E s € SRR

1) BPCS MBI M it o, LM, BEMITITME. A S0 SE i L e dUE.
20 FhlaE R I A

3) k. ey RIThEE R
4) (EE. FEMUERTEE (P&ID). [FlERE. FriEiail e,
5) Wi BPCS, HEATHAFHE M. JFRIRE S0 BPCS #IfE .
b oI L 1 A A

) T AL R EUR S BPOS [ 4 17 (1 TR R

2) FEFMEAE, FERIE BPCS 32 TS PED HURM L
30 B AL R BAR OGS (BT AR

4) A e e o i

FRl=F

5) fH £ 10 BPCS [HIEEEN R —E 5 FI924 TPL 19508t 1Hh .
D.3.2 X4 AT

a) i NG RHEYS

1) HW T A AR o B ah, AR 2 Bl e AR AL 0T T



AQ/T3054—2015

2) THALER DT BPCS 402 T i A fh oy i1

30 TTAFEETLIN IPL B 2 S 40 3.

SRR R N = S = |51 T T

1) A BPCS FHitlds B0 LGN PFD AALSE &5 =y vhiik;

23 AU PR RE AR AR W R A B, ST R AR AR £ BPCS B IPL Y%k

3 B IAT 2 BPCS R R &AL 2 5 AT ) SEdE T,

) WA HT AN B DR REIM AL BL BSR4 ¥ BPCS RIS {F N IPL I, =M T A i

16



iR E
CERMEMM R
ES vk

#FE. 1 |E BEFEREE

AQ/T3054—2015

IE T Y
T T ey ok 10 —1ir
B 18 3 Y R A — 100m — 4 T Y 107~ 1"
Trekatrda (1020 45)MEE ) — 100m 107"~ 10
5 R Aoy S 0 —10°
P AR TRES
K Sl S e 10— 10
B TR (PR, ISR R ) 107 1
LR i (=g [k O~ 10k
Til; 10 1
AR TT A 10— 1477
AR L=107
o A IR [
JED g e AR O 110
BPCS {3 #2500 w8 5 L~ 110
|7 AR S L~
AN FIEREE R ([ it [
DR PR RS it (i

LOTO (BUE 3T TEoeid L% 1 F00r ] .oh T )

107~ 107 R

(R R IS AT T B T B e ol A
BEdlk. AEF)

1O = L0,

17



AQ/T3054—2015
FTE 2 FOTFHR IE MBS

A3 IE MiZE (fa)
VRIADIEE e e L

2) 7 EIlE

" N T LA 10

$ 4) He [ I T g 7107

50 2R TR e Eale

60 TR BRE Bl

7 AEELS AN R A {E B

P 1) M IR MR I ESE

o 20 H Al T A 1107

Al 30 RS R R = e (BLEVE? L 10"

i 43 LR BN B (BLEVE) SR

i 50 FEELL (=50 mmo R EalE

o 1) FHR Bk
] 20 |

T 30 LTI Bl

i 3 W\, L LTETE L) o 1107
1) JHag (F - og e g T
- 20 AR TG L) [

:; 30 5 A A i (s ) [ 107

% 4) MEREEEREE I KO [ 107

'ﬁ; 59 5% (=150 mm?} B nelas [ 107

o 61 O (=150 mm) BIE R R 1A 10"

70 BIE i 10

8) AR R I #1607

T 1) ATibaciE LB (L s & o 3 ) A 107

o [2) MERTNS (R m ) <107

iz 3 BEFELEANFRRGL (LOTO) e ST X 10

g | D IR T F et Fe i Com BRI T2 107
YR [ 2Y T T HRETR (4. IRE) l

1) FEARL (6t ia-Efk PAlR

2) R BRI

Pl 1) Bl RANEALCERe R Eha 1= 10!
ﬁ D EERANEG LR l

b SR R B

60 RS R0 RSN L 10!

Ty LA A R Bk T T Eals

x# | 1) BPCS CRALLERHFRHD PIREIAL T

. 1) R 10

w20 PRRERKCK X

g4 30 AREl KR 107

% o aEEEaEn I

1%



FE 3 {LTITkBLE |PL B PFD

AQ/T3054—2015

i, BE
IPL ClE e LTS e 0 BT AR . 7o S 17 feri i 4 PFD
) T RATIRIEND
AR iR ] O SOEMEEA T, 8RB T S e T A A L= — 1= 107"
BPCS WY TE A9, BPCS {1234 —F IPL L=l — 1= 147+
AETIEh. = 10 min o]
TR | 0-—T1#10)
y . A AL BPCS B
- - ﬁﬂ-" 7 [ . "
REECTAR | Jeow tywi e, 5 | b R 1x10°
o A0mnin 00 g B (4]
K i1a), @ 40mn . -
R et
e T AR SIL =1 <] % (]
el | wesEdEEsIL Y | BGRT 21109 > 10 ~<1x 10
A (¥ FINEE SIL 3 =l —~<1x107
7o i — 1= L
o B A AR TR 4 P R R L
55 4 Efﬂﬁllﬁﬁﬁﬁmm‘ B . I S T s T 10 1 103
. .lll-lm E:-n " = 1es B .._ 'l:-!--. 4 -
. im:m%’-ﬁﬁﬁmﬁ TS TTT0T Al M T s T B 10— 1x10°
T4 3 AL 7 1L [ 2 ~1= 107
HARRPERE | X3RS /B IER AR, HEENC. 55 SR A A0 N ] [ 10r=~1=10"
AR EE@EE& PR E, BMIBEERERRR P02 1 x 10
N i, ! M. AR S, RPN 1Ll i i IE q 4
PRI | e o A R TR s K L0~ ~1x10
T 2 L T R A L=t —~1= 10~

14




AQ/T3054—2015

IR F
CERNEM S
PG R AEFD ALARP [0
F.1 RUBGHRAE
FF o B EERAE AMEREE )

M T LEY L) T B e (a0
of = B S AR R g iy BERT VROM O ) 13 107 Edl:
fof = B S A AUs B AT VROM Gk ) | = 14" 1107
o [ el LE 242 Jg HSE (LAY R B ) ESLE ESlE
ot [ e EAI 52412 )7 HSE | #73f/T 1< 33 4" 3107
o [E 7 A AL B3l 110"
LT S PR kT 1107 110"
it (g 1310 -
s CHEf O S 107 110
S IE (EEE R DA 13 10 110"
WEFT (Hk el Al S 107
mEA 1 =0 110
Y CGETEMCEEE) 110 FalE

20




F=F.2

JRL B 1A 2B

AQ/T3054—2015

4
%
7
3
e
@
2
1
1o 10’ -1 107410 103104 105107 IR 1~107!
el £ (fay
R Ti]
& 5T
i: T PR AT 4
e BAECTEI N ALTAAT R
BTG STHURATE
#F 3 BEREMSEFE
S GES
HA R A7 i Ei A
‘ AL, A R _ R I O3 77 T 5
1) ERE Y e 5 b HIS BT |
. ! T VY. \ FITACETEEE] | K. BR. afFkE
2| R T L o MR R A | B
; T, B | o BRFM BB | ALERER, BUTE
o ERR ) o BURAER RITARRIL G S0 VAR |, Av i (A E S R
| - — — THAEW, e,
1-2 AFET kR | o ERNE, BRI |,
T TR S ISl Al E T RCES DAl ﬁ%ﬂaﬁitﬂmﬁ
TR, 50 Em
o sasame o L, SRR ENHSE |
N L BURBEN Wi, Rt s ey | R
I

Z1



AQ/T3054—2015

F.2 ALARP RN

F.2.1 ALARP Il

ALARP [EMFRTT MBI AR S M s H T, 33 B 3 il BB -SMol fr i A <&
A FEAY(L ", FEH ALARP R, RS IEA] 45 A

a) AOEESR MRS . TR4Adrit F2 opdg e B iR e B R . PR, PR AR RS,
[ e M il T

(oD v o N < P i iy S e el I N e o e P A ol A a0 S | (O PR
A R0l LT

Y EHFTR ARG T, d# RS RT

23 e OB i 5 1) A a0 5 T e AR AL B P ke 7 (R MY 2

¢) FTiZaTEZ R R IR, TEAGEHE F.2 IR ImRbs K. TR b, 3842 KL K 2] 28R
By, MRAESG AT E R R A .

VPRI BRI A, AFEL. £ s
QHrEEEAES F, E—a R BEE Al
I B A Ay Bl R LB Bl 1Y =
DA T ) i 1B B A
[T i

R R A (A B (R A

...
i S
B B B B B

|:|:|-;|:|:|-;|:|:|-;|:|:|-;|:|:|-;|:|:|-;|:|:|-;|:|:|-
S
VI LI LI LT LI LTI

SN

Bl F.1 ALARP [N
ALARP G WFEAE A RO AT R T, U PG PR E] « IS mTaaL ™, e RO - P R i o 17
O AU B DL B AN RS ROEGER) i RS AR O ) /), IR T ALARPIRN, W BT
Feg BB ) A, A A ) AT AU
G TR G b PR T DA L B, I IR A A AT S B, T e T 3 T 4 52 R 70
TP 32 nHa52 A PR [ iy, A5 2L — 3B B A B, (B D B 1) DL B R T 1 — K
3,

F.2.2 wHEEz KT
fR3% ALARP S0, o] 5 KR 2K 58 0 U B S Bty F iz o e S ) L i o ek



AQ/T3054—2015
bR 6
CERMEM S
LOPA =19

i G 05 Y] B L2500 R A bR | R B LOPA SRl () |1 i T 280 ok 2Efr T i
fo. H TR . AR a0 F I R TR FERET ) LOPA b 88 i f b i 3

G.1 IFChkdifeinin

G.1.1 T2k

Wil P&ID WFE Gl AR Al 4 n) 25 B {Layer of Protection Analysis—Simplified Process Risk
Assessmenth. A2 L[] [ T 2 F 0l IF Sttt A F Db 82 iE T-401. F o sPEE ST E. Fok
e PP AT A AT EE I B (LIC-90) #], LIC-90 fadllfademdfr, Ml 8 Wi i® (LV-90) #ifil
{7, TF SRS R L2 LIC [A[e S PRaR B E A D S s (LAH-90) . R sE N

e, iy
%ﬂ k] B

BEPCS

(B

I
|
|
I
INTEEF 7 2t L
: T-441 n [
|
|
|
I
|
|

L I—%
i)

tLV-80
; - | —] |

/\).I-‘ai?l.i. ﬁ | |
| »-d I o .j,;

| e

| I B4

G 1 ECREREER

G. 1.2 Lysilyl ik

FMaTHEE T ) HAZOP i el T ERE i@ T-401 (1) HAZOP i & WE
G.l. WS R 903 F.3, WS LOPA G008 . AR a4 1 5 8 0 F CBC e bR i i
Bk VRS, SEONIAH AR, AN, FRESN S.

23



AQ/T3054—2015

6 (R RER N
Tv # sk

LRI R i

Qb I8 L T HE 2K i
10y il (R 4)

RENTR R, TE R AT

50 Bhek IREMEBEEANIFESIN 45t (15 {58
ViE HE 77 )
60 IR R

F G 1 IFCOEEIPEHE T-401 HAZOP 534
e i i o W i
R T HE Lv-90 DU ot e "
Bl LIC Sk, B A St 1y WU, T e RUZZ—1 B8, T
g e AR AR AR AR ST (R S) o . T-A01 & 98 47 B £ 7 At
| M| ) g monme Tao | 2) HICBIERYF R R
T h
] | T EET RN TA0L | ERR: ATHETGNM, MR AR, 47
B T A e R EHEA F L FEh iR
3 T e B
) | TN, TOANGE K | A A R KR R S BURD K
. (R 7 s, A 2 B R
1 b 0O e e e o A S B ok SR A o S ke R
5 s | aldr (LD TEE BRI, TR AT K K
23 ittt €y BT AR R LR T ) (WL R
-'“’_IFF: Wi ﬁ“f Wi - )
6 pe | TR | searr o nsnia 9200 0w R PR U 88 T B
ORI | RTINS, K | AR ENR ), Bl R 7K v £
7 = A=E (B4
1} R
2} i A
111§Z?£?fﬁ} BETY N SO AT
O S R E E’ﬁfﬂﬁiigﬁT -
3 fE R PR T A A
W FE il ¥ 7ok B ASTE RO s, wieID L .
o | g | 5 AE o, AR R AT R e, it | ey




AQ/T3054—2015
G.1.3 IE Hail
AFIEESE IE 4 BPCS Wifrdsdl |l deil, RAEE B, Hdldnsz ki 1 X107 /a.
G.1.4 IPL {74
a) Pk Rl
— H R, Sraf By kg ) BLR S g v . I B o g, R R,
MR R AT MFRFEL. Bk sl IPL Ara BIER, 4
1y InREWAETafT, B KSR 3 7 o R O 38 3R
2 BE AL A TATAE oA Al (et 2 F0 IE;
30 WL ERF RO . AR AT ay ki
T A, MG B3 Bk IR PFD Y 1% 107,
b) BPCS L&A G 0e R AT 2
A G, AnRirsh A ERar it E, RN,
1) SFEEA LA RRTEEA, TER SO 5 e SR M BRRET, AR i Al T TR R 1 A
A AT ENBEA R 3R B A
20 BPCS yifrdsiflblig el (1B SRUFSA0Em A%, WA pEiRa e 4h A s Ui s B
g EEF . Eie, BPCS rAERMEIHERE TSI 5 BPCS B8, TREFE LT HRIP
=
¢) #4s
SEPEE LR e ekl R R A T, E, S, =24l RE IPL.
G. 1.5 lysdnsy[
BooEEN 1, AREEES 05, AN TEER 05, NFRESmER.
F= ! X PFDgye X Pig X Pey X Py
= (1x10') X (1%X107) X1X0.5%0.5
=2.5%10%a
=25 107 /a (O09%)
L
FE T G C R AR, BRI Ja
S — RS f R, AR a:
PFD g —F K21 PFD:

Pig ;ﬁf)ﬂm¢t
Po—— NI BLER R,
Po—— N AT

G.1.6  JABRiTAh !y sk

ST LIC 54, Vi WU A BT JORAD, e MR O, IR L IOHSRER S . #
fIl R R RAIEE T 2 X 107 Ja, HEAW )G R4 5 M 2X 107 /o, ()R F.2, HMSS 0 s Mg, TLK.
e adpcinllipile 3 Eagtp

St TR SIF, MR RIR bR R . A SIF SRR AT YA AR s,
g Al sr i e, WP G2 FEalior. ol B e, 1 SIF ICEOCGH S i i LV-90 A0
Fieklin i . oliR$E b RARBY AR5 R B sk, B8 % SIF B SIL. (=A@ ), H§E 1% SIF B FPD 4 1X
10° (SIL1Y. RF Tk, SIF R AEM 210 fa BEAET] 2% 10% /a. FFHEHERD, W TG
WAL S, MUEEN 2X 107 fa By, LRG| R, sk AESELACREUTED. B, Ak
WS R ARG T, PO T AR HLA AT 2 — 2D BRI M



AQ/T3054—2015

s, e
EP{] A TTAT

o

% s Y Ll
<bh nr a8
FEitisE
LY =50
|
|
i

T Uit L
T-401 y pemeest

S ——
r
w

RRY . W

TR | e |

T L B R ded ]
EHG 2 ECEEWERT (G IPL B

G.1.7 LOPA 33
A= LOPA iC % W# G.2.

26



FG6 2 LOPAIRER

AQ/T3054—2015

AT 3% B A Fn e
L ZH00 SHETEH I [HE0 5
S A et e

)
v | SR B AT R PL, AT
. g W LIC # a1 ik |G “10 : <10 | * - e —BPCS i 3560 k3 (IE) AR

R B i ok g | <0 R - A 3 i el R sl O i FETE Rl Rl EIRES 2 A D N S  San

MAME |5 mEx P i s 2. Gl ST FR ARG ST e ST SRR (0

KRB ' WA

5

*1_.2?' “1

27




AQ/T3054—2015
G.2 PVC R

G.2.1 TLTEffik
FEl G.3 AFE MM (VCM) =R E AL (PVCY 1TZNTE P&ID . i a4 n) 2

i, {Layer of Protection Analysis—Simplified Process Risk Assessment}. HIIFE N EEUE SR, K. i

& VCM. S AN ER AL 1 B — WS ARSI P R NI N . IEARE D22l (PSV) HIEHE,

PP AT L R e

L5

L

gilive R

T se R B2

M AT

S B T i

AT

1

}

11

;

SEM

W

.: Jir@ - —M3TFs (IR 1
o & BT AR ) BT
X GD—U FEI
@_ 7 > SIFA
57 -
7

D BFCSiA

G.3 PVC LEE 4 PLID E
G.2.2 InpEiRH L
fR AR O AT B e T A8, IS WA g R B3, ikilidT LOPA B 5. & G3 AL LF) LOPA
fnf. A 1 AEET . 38 R, SRR, RV AETTIIEI. it
Wrad, KRR A LV MINEET, FBRZESEN 5 46.

28



AQ/T3054—2015
G 3 LAY LOPA IS
g | CPHRRE, SRRNRR, RIGIETNOE | o o [ ARER—SEAMEREANE, PIHET
He. bR, REAY, SR, N M ILRE eds, I L. Wi, SHAmmT.
T DL A DL ) Tk, 0 S i (TS P e | BECS L B o, T oL BT, TLL

b 2

g O YRR e P | 7 G ' F P i M N 1 L VT [

L Wf_ﬁﬂ SEHFIFET ) e et . k. B, SfAIBET

b5 3 B (R, PR N R, 8. b T 7 T4 IE (A, BPCS #JE TR, #EIF I
o i . Wi, ﬁﬁi'?ﬁ@ﬁ_tq = s . it HETFE i T | B -

B 4 PR (B L), RN RN R, 5 8 A B e, PRERET VOM UK, i

ABHe. bR WE, SRR,
G.2.3 HMBHEMEE

Al E TE AR, RiRE B, HAEi®oh 1 <107 BRI RS IR RN 1Y B R
He AR N 0.5
G.2.4 TPL p¥4h

a) BPCS HUEEF A L]0 4T 2

S HK R, BPCS #-Z Bl mHOE, A RS idEHl. BPCS RS FUA G vy ol At TPL

13 BPCS 451 A B sy T IE AL i ff40 2

2 (N TREAEN AR INIE AN ATE), AR — e EEE .

30 H A R A R IR )

4) EEARNEATE, FWEMTSih, MEESE 52 ni it B i e B % .

W F A, {RIEL E3, % IPLIY PFD BL 1 x 107,

b) %=1

e R Bl o b R R RS e A i, (PR T g S R AR AE L I R R A F R — i, L RAE
S g O SHEIR) AT CUR] I AT, R o i i, &l i i R . A,
Y REETERE FEnESRsT. DB MUESERE M O E SR EES. YTE, R TERiE
Uty FF 4 IPL (1133, ®]{):4 IPL.

AT 4afi], #3403 E3, W )5i% PLIY PFD I 1 = 107,

¢) BDMIIRES (RIS

EAE |, BESHIRANREN IPL, A HAISE+ IE, S%HKRSE £ 01nit (5.
M55 o aRER LT A S L AR, e BEUE RV IR S R
G. 2.5 IS

W gy
U= X P X PFDgpcs X PFDpsy

— (1% 10 ) X0.5% (1X107) X1x10"
=5 107/

(LR ke, R, LRI,

A

FE——IEi (50 C B SER, BAATN fa;

F— I R g, B

P A

PFDgpcs BPCS 1S F1A G i qTa0 1 PFD:

PFEDpgy L E N PFD.
G.2.6 JAPETF S

Ve KO, SERFENE:, RESBETFNEIE., it . B, ST, ERZUN S
. FEWRAERAEE L §X107 fa. IEF BZ%H 5 AHIE 5X107 /a, BiAL F2, RERSG A RE:,
Tk MEEEEEOY R I E) .

b peE e — G B STF, S MR TR RS, IECE AT ) e T R AT ST e A e
2, [FFEERCE TR EMIESI. 1% SIF f08s WIE G4 FHeRiAr. R A b H A7 5 U 45 )
TLoe, G524 SIF (1 SIL. feAdr, @imi% SIF (19 FFD # 1107 (SIL1). & Tk, SIF ST
HEATEE M 52107 Ja BRGH] 5X 107 fa. BIETRF2, WT/EHREL 5, MEN SXI0 fa fSdtE, R
T AENE, AR ArE).

24



AQ/T3054—2015

g B il

PR B>

v - HERTRe (ML M,
VERIT AT Bl il

RS

HIEM AT

i B =

:

W13

i 1A

;

e

A Il

;

AT

P
SIFFE A

rl_"j BPCSAA

BG4 PVCIERPLIDE (20 IPLE)

G. 2.7 LOPA idZE

Ll

AFEF LOPA W " WFE G4 Fro.

Wiy

ikl

31323




FG6 4 LOPAIEETR

AQ/T3054—2015

I W 1418
LM IR R B4 5
NEE | PVC RV

kR
i S
i,
| et
TN
I i
B, 2t
FIBET

P RESAE
i AE W
T g e
[
. 2fA
FET

FrHlAR
TN

1210t

#rifkia
o | R
FRHI RMEES
FA R

0.5

BPCS [l b R e
AR, s I 3]

[ i [N
AL

110!

Vo d | {4

|yt

1 &
P &
Bl
WAL
2.1 1k
A BLAT

Tl

i L

TS A% 1
_'/T" SIF :
LA
R T
[ 35 d

SIF

Leliy?
CSILT

5107

i LK

LR TPL R L LA
TR

0 B T e * o 7
g (ol [ Gt =4 =8

—— AU AT A A
THE N, .

2 HEHREA T rEhA R
ALY TER A BRI R
|l AR,

B E RE e A
IPL. |5 HA0F IE,
SR EHT £ 2L
DT UEE = f  E  P y
g S AL GG T AR ¥ A K
RE, e FEE D
REAL

3l




AQ/T3054—2015
G.3 {HFEREnitp

G.3.1 LAk

INE AT A E e il P&ID FEWE G.5. EMES S R e ge, R
GO000Nm ™ he PV B He A 20MPa, RESREBE SR 1139kW, SRS ELEE AR 38TTRW,
H T In#dg . ear T InE 24 m w82 a1, S50 indtvs SEEa . f55ah. #vs R
Sy b e TN [ | i

B G5 mEaLRtEEMTAIMAPEL PID E

G.3.2 il
F ] HAZOP 47 # iR T 80 IFdE i) L Bp b, o Y ardh e F.3, Rt LOPA fUig 4.
G.5 AT N LOPA Bysr . A Bl s 2 Ak d aral . e 2 8 <0 e A e indtu e de ok,
by B P EGE B AR . FRERN 4 5.
Fz 6.7 @ik i 6 LOPA 1F5=
B 1 R RN R A s A A N s TG I IS N
B 2 | B (L e R e g, 1 TR (R o B0 AR K T
EAE IR R E RIS T EmIR.
G. 2.3  FIERTRLA
AL TE A8 D e i, A D R R, fRIE & B, JLREUITE R 1 = 107,
G.2. 4 IPL 5
PRETEETE iR SIF. ™ PT3108 fal B ELTIE il f&RT, SIF #@EEHEmLE 5 o0 H
XCV3II404A Al XCVI1L04B, [F)I1]8 2 3 85 a0 BEL U RIZ= T AT BB s, BRI [THALT, s
1B B R L SR R S R B 1 R EGE A O . 02, W iE SIF S A B e e f 30 R s L —
IMGHEEE, A TFRRGEAN R, BTEL, % SIF ASHEf: 4 TPL.
G.2.5 Wy siF e
B AR
£=151X10%

.



AQ/T3054—2015

FO IR MER C kA, B fa

' —IEi B LM, BN fa
G.2. 6 JEsyHh Sl

PREL TRV [ R e g kG, S R R P EUE R AOEN, FREEN 4 . REE
LBF A 1107 fa. WS P 4 FEE 1107 /8, T F.2, WEYSES0N K, ok, %F
HIEmTHEER AT

ArHT AR ERE R E E L HER LA My R SRS E ) SIF Al AT, R, 9
PSS TE T SIF ol fEA4 TPL. o M ATl By MU F i 22k, alsT % SIF 1) SIL. frA-fleh, wiT
i% SIF {Y FFD A 13X 107 (SILL). R/ F34t, SIF $Fei S 4= M 1107 /a BRGE 12107 fa. {7
W P2, A0 R 4, SEH 10007 a TR, MRS G, Al T AT B R A R T
FR I T AR TV 3 i i — 20 B LB
G.2.7 LOPAidstE

AEF LOPA 0 & WFE G.6 Hig.

33



AGQ/T3054—2015

FG6 6 LOPAIEET
INTIER: EEA I gE
LA I R i
ST A | fE M

34

it S W
SRR | s IR S L 454 PR 1 M
Ly 3 | I e 57 9 e I AIESE RN, 0 - B R IR
Dndvgg e, | ook, fPNER ) % o S - W Joiz g 0 L, L L= 10 " gl e o
| r oo | gee s | e | — | — — _ 1210 7 14 1 : = gIF 1310 B A B TR R BT IE
oA BRE T BE JobE T 77 SIF LS SIF fraf (SIL1) SIF 7R Al
AH <k B4 M, W i 4 SIF wJ i34 TPL

i i

k -;:.-;l -1'-?": -



AQ/T3054—2015

75 3
Dowell M A Layer of protection analysis for determunmg safety integrity level ISA Transactions, 1998 3731 155-165
CCPS. Layer of Protection Analysis—Simp lificd Process Risk Asscssment. New York: Amencan Institute of Chemical
Engineers, Center for Chemical Process Safety, 20401
CCPS, Gmdelmes for Safe Automation of Chemical Processes. New York:American Institute of Chemmical Engimeers, Center
for Chemical Process Safety, 1998
CCOPS, Guidelines for Safe and Reliable Instrumented Protective Svstems., New York:American Institute of Chemical
Engmeers. Center for Chermcal Process Safety, 2007
CCPS. Guidelines for hazard evaluation procedures (third edition). New York :American Institute of Chermical Bngineers,
Center [or Chemical Process Salety, 2008
IEC. Funclional salety—=Salely mstrumented sysiems [or the process indusity seclor International Elecirotechnical
Commission, 2003
Brdges BW, Clark T. Key 1ssues with implementing LOPA {layer of protection ananly sis}—perspective from one of the
origmators of LOPA, 5" Glabal con gress on process safety, 2008
Dowell M.A, Is it really an independent protection layer. 6" Global congress on process safety, 2010
Mumphy FW, Bridges W, Initiating events and indep endent pratection lay ers tor LOPA | a new CCPS guideline hook. AIChE
Spring Mational Meeting, 20049

[10H] Young (LG Crowe 5.G. Modifymg LOPA for improved performance. ASSE professional development conference and

cxposition, 2006




