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Abstract: In the recent years, there were many major accidents happened in our hazardous
chemicals company. So, it is one challenge for our chemical company how to prevent major
accidents. This paper is that the major hazards are analyzed from physical barrier, process barrier
and people barrier using barrier theory on the view of process safety management based on HAZOP
analysis and its limitation for operational plant, and each barrier is evaluated and classified of “fully
failure”, “part failure” and “very good” three categories, and dynamically illustrated in the system
according to company operation on site. So, the management leaders can dynamically monitor the
hazards which cause major process accidents, know about each safety barrier status and whole
company safety situation.

Keywords: process safety; major accident; barrier analysis; hazardous chemicals

WAk, WEFE Tk A3 8 1 E K T2 2RHBOAN &L, 112013 F4
A A o B B RS E . 2015 AEAR RN B PX RIEFH L. 2015 4F H I
LPG BRIEFH WSS . G TRATE ZCELR P E S —E R AR Seti T2 /a3
5ua[#EY: (HAZard and OPerability analysis, HAZOP) , {HJ&faE



EEETE%E G

www.gdhse.com IS Erznzzas

HAZOP 7pMrifi 2t b, bt E et MV ESCRE N L2 22 E 8, %
1] [ N s e o A S92

1. TE%4efN

HiER

KA ] Rg
B 1 TZRE5RZEHX5]

TEgaRM TR 2 e R, EATHR R L) e R 2 4 i) B EE A AR
gy, EWE XA, B 1 s B2 e SEER 0 E P ABJ A
TEZaEHHRREE2™RESZ, EMUELEILDANS, AAfE)
HERAR T ZRGAT . ERKENRT . BN AFEE . EEAHE AR
B R S B JE R, TR RSO & — DI 1. T2 R e FH
AR R AR E AT B, B, 0T A7 ki, inssxt T2 G
I U B T ) ol B K 2 ) R A R AR )



RERITERE ﬁ

www.gdhse.com

¢

i‘! c\ EEEIEL S

. Incident= i

K 2 HEEAs A R

gt 2, “F7 ARMEENGRIT, “HH7 B koR. BIEE
RN ROGT. JATTHE B “TBRE TR N CFRIBER” , BRI T
TIRZHENR A, BTN 2 2B B P e “HRBR” We? X T4
Wz A PR IsAT kUL, B e EHE B i R ML, RAEL R
Ak, WUnl TR 2 2 TAR S| “HRmR” .

2. HAZOP 43#7

2.1 HAZOP 43 #r & /v



www.gdhse.com M

'S EEEZIERS

HAZOP j2 AT T 2 faH /W AR B E k2 — . HAZOP 43Hr 2 —Fh
THOR T ZERIE . T2 fE R R VR 1 in) 8 1 2 1 e AT 751k HAZOP J5 ik
I — 5] 3 (i E e/ WK B E/ RIS , A~ T2
HEAE AT E MU ARG EE, REMMRGEHPHR T2 RE R I ET
H ] BEATAE 3 3 A B AR M) BRI ,  HPEAL BT R 22 A it 15 2 % A
&Y, R R, D R EUR 2 AR e B . HAZOP J7i:
XA L8 RS Gt 5 AT e T A A

VoA (A

TnE ki (R -

3 HAZOP 471

W LA BT (L ) R AR R E TR Z . — A T
P Za T E AR, FEE:

a) HE&BEA L2tk (L2, shisd. #iRs);

b) FAMFEEH RS (DCS, PLC);

c) MBPRABREAE RN TAN;

d) Z4EERG (ESD, FSC) ;

e) LIPS (AR BEI) ;

£ ) Wi (HEiE. BER%) ;

g) L] A B R R R ST



RERTE %L <

www.gdhse.com

2.2 HAZOP 73¥145 &

L HAZOP 73#fr,  JATTRT B R U] H e B 1) — > L 20 a H 0 N Y %
EREit, AP R S B AR ARG WEIRBF RN L, 16
A A H 2 A it

R 1 HAZOP ST RE

DEVIATION POSSIBLE CAUSES CONSEQUENCES SAFEGUARDS R B REC# | RECOMMENDATIONS
LES EEEE =2 WA Heit e HEUAE
T Iy e ERELAOEDE FERE BEEIVIIb IR faE e

FATEE  [HV1151ERAE = a5, BEEEAL PALL1152/1152 R8 raE

R OE R, F LD100ACIEER EZ310T
:&JEIZ\)\D%;I@%EE, T 5 e » TAHHI S4sEOBRBURRTA S
HV1 1SS R I TR ) %g%&ifﬁ_ﬁ”ﬂmgﬂ 2. THHHI443 (SP+ [l R ngg%ﬁﬁfﬁ*?@%@
Lao0giHRRDTIIEC) 558 |20C) AR AR
iR aLR 14008iETHEE ) 315TC
F_REREEOGAGE, F
E&EEJ\D%;'%%E%’ = |1 Tam1 445
HV11BHEERAE X A B fE ] %g{f&éﬂi(ﬁf”@mgﬂ 2. TAHH1445 (SP+ (LMY £ R9
140018 HAEDT315TC) S5 20C)
BRI
1.PAHI15S
e R
SRR —UNESEER S o8 o [ERR ) TrRaots
4.PSE1154
R1{ | BUAZECHEfPAHHL158H)
Brdi {8

2. 3 HAZOP 437 = BR

FRATIE ST 6 T2 % A IELEHEAT HAZOP 4307, R RENNT T2 2% ek itk
AR TR, AR R I TN T AEARIEAT B A 77 2 B R UATAE LR P95 THT Y

) 2 -

1) HAZOP BTk & R 5K AT 70 A, Rl Ol e K286, 0
ZUREEBN S, WRGE & Wt B BU st N ORIERT, X AL
B E ERAE N SR UL LR M . MR X1



Ll

www.gdhse.com UG Erzezzas

2) (BN T AR A AR e MR E, AT A SRV E MO AL
REEEG AR F R E T ORI AERE? RIE R E A IR
Bt 453, IR e TSR X R BT . 1624
HIgedr . deAiete, F 5 BOFE 5 it 2 BEE I ] A HERS T2 2%
Mo W RAEHM

3. FT HAZOP I FRR “BIA” #EEH
3.1 E:T HAZOP 1524047

TV A RS S ARAER Y T Al TRESOR N, ToikAa S 4= 4
MR R A, A R 22 4 AR U UK S e B R R+ B IR . T
HAZOP HIBike “zhas" % aF B ARG A s 1T ir B T2 % e #
Y. EHTIER IS AT BAEH B R T2 ZaH ik, 28R, oF
fitis EHIARGE DY AR 73, A s Tl T TR E M E R A
Gio AGUARTE XSS B A A =\ RN, H HAZOP 23 A A% iR R I S R
KRR A AREATIASE, KA A m] el — B AR E ey SR
RILELEHMGERHEATIE— B



RERLERE '
www.gdhse.com S

LPG

N = 54kl B =g
AN HHH Rz
SN Tak :w;H:]“‘E“E
S EE | £S5 | P r% Ll .-

f
ey
223

B 5 LPG BREE K 57 & 43 A7
K] 5 & LPG EREER 0 dT B 4T LPG B FER i, SEORAEMIRK fGER
FAHWNEBE . AN RS, Min JERIEE A S R B K. RLE
A K o FE T LA o A S B R A 38, 5128 AT e R B BIURE € T B S 1
JERE LA FERR: [N, BEXNTRE—GRE AN H R R NMIZRE
PR B 5E R o 1T B A SRS S A 0 A SR A 3, (RIS B 25 PR R Bk R
TR e HE PR SREE R

3.2 FT HAZOP KGRk “ M%7 404

I 1 d

RBRLTFEUMRD ﬁgﬂ+ﬂﬂiﬁ BLTFRIFKS

B 6 T HAZOP B RBEIRA S



RERT £24 ﬁ 5

www.gdhse.com

BEXTRE— A AE P R AR AL T AR BB R B IR A A T R R
S MR I RET, RGhied “WERE” . “RIEBESNESRE” M 4R
It SE =S BEREs A MR B ek BRRE, RSB “ AR
AR LR RIREER] T L RO C MR SR AR, X T
ANpERE, MRYEFERESATIRE, Ry 7 =F, Wik 6 Mk 2 fror.
R 2 REREP LR

- T
St BB T RS
e BB TIEAT B

FEFT HAZOP Ry BEfe “zhas” BB A, WRIEL~ BT &
—ABERERPIRSHEAT VAN ER. W TEIFRE . £ AR EHN 228 H
Kk, W PLEZ RGN AL B TR 2 F R S EE K L ZE L e H
HE R BEAT A A, ShaS R T AL AR — 2 5 B (R IR AT il B AR 1Y) 22 4
BATIE DL

3.3 ET HAZOP KRk “3h&” 5

XF 2% bz 4 B AR L 08 2 I fe A i 2B P Ak, a4 S RO S EOR
AR HRREE R L T ORI AR ? RIAE— A Al AE BB B AT
T ARG HAZOP 70, W& 1 AeWHEN LR, WIRA T ERA s
PR/ TN RAX LRI FR B BEAT S i, e B HI4EP . ek, e
PEfE it = BEAE I T O HER T 2R3 B R AEHEH. ARG Y, MR
I H A A PN R RRAPIRS AR ZE R, ZH ML AP 3 N S
“CORZBIBERE” B R BRI AT AESVE EE, ANl 7, AT ORAIE B P
BITE R IS RE” BPIRES, B E RS R A



RERLEZRE

www.gdhse.com

AN B
 s— -
) ‘ - /) . 5-‘
p -4

B 7 FHT HAZOP kR “#has” BH

4 NG5

HAT, BATE SO T PR il — RV ZORIEAT HAZOP 73 #fr. X T4
A= T bR UL, 7E S0 HAZOP 43 b7 (1) J il Lk A7 B 15 (1 VP A FH 9 3
AMEREUERET 1A b AR 77 2 BB AR [ 2 is AT RS, i HLAE R BAFR S All it
TR ZEEH, RIEEAREERTE 2 2H .



RERLEZRE

www.gdhse.com

1S

BREEN T ZEBEAERAFAREIVNELZLZELANRERNAE, FERTRESATEEES T
(HAZOP), #&mBHEE (SIL) . BRI (QRA) . BITMBETLZ %45 (OPS) . T
CREFGNMHSERMFZE LZ AR EENQHSEE MRS . BHl, REZMRARSHNELE. LE. F5

MBI BF I AE.

A

MEFELEMFR, KARERZRAFAKR:
&)

7 NY
RERUTZEENERAF

FHl: 18611947316

Q Q:121438347

Blog: blog.sina.com.cn/hsse
E-mail: Service@gdhse.com
www.gdhse.com

) - BEET
\ ="
Jbg, LT
g& A% L # R
w12 WA e
BE mm O5
P01 %ne R4 2EEE L*:j:ﬂ?ﬁ
e~ T B Efgg :
™ =
=7 FER o A
& &
-7 g % _,J;ﬁ!jﬂ: it
.




