ICS 25.040
N 10

e N RS 3R M E 5K b dE

GB/T 21109.3—2007/IEC 61511-3.:2003

EEIVTBLRENREZHNINERTE
EIMBT - WEEKRNLZETEE
FRHIEE

Functional safety—Safety instrumented systems for the process industry sector—
Part 3:Guidance for the determination of the required safety integrity levels

(IEC 61511-3:2003,1DT)

2007-10-11 &% 2007-12-01 X3

«fr *ﬁk%/\%@@%ﬁ%%%ﬁgﬁﬁﬁom\ﬁ % 7




k
Mm}

o
Y

W oW W W W W W W W N~ g

o ~ o W

GB/T 21109.3—2007/IEC 61511-3:2003

HiE - O S A S S SR Y S SRS R S
RiE o LRS- SO =~ ===
MBI e ——BfEr -

R - - e e e e e e e s e s e e e e
DEEER ISR, s e esivovunss s sinns s sonain Sesiss an o eSS A T O RS AR S s
e Lo AU FE R IGEBNEFH oveveeeervonosesmsmnemme e een e e eeees et es e e e s s s s st e e e
ﬁé%gﬁ Ceseiereshe see ses e s ase eEe ee e S s FEe S e S e e R S e Mee Baeaae Sas e A Ee aee She aassas sasensaas aua
RS FHZE A STRERE o vonorrreorsrsenrersissssastsensnsans sessonsusarsasn snsasnsanans sesssndsasss sssassssesrssstons
LRTRNTE -
ﬁém%ﬁ%l B X T ——
W%A@H%mﬁﬂ Aumpﬁﬁﬁmﬁﬂﬁﬁmmmmmmmmmmmmmmmmmmmmm

Mfsk BOEERHERR) EEETE -
Wit CCREBMEMR)  ZeRBEME -

M DOERHER S B2 BR 0% 4 S M P 3 BT B BB o vve oo
MR ECRRHERT) BB RN LB S R ek R - SSEE—

B sk FORERMEMESR) 4R 4P72 208 (LOPA)

B 1 GB/T 21109 fyEikHESR -

B2 SRR LAY R R BRI T B () IR i R R A - —

B3 RS REAE  —HGHE A oevereeeeene
B4 R RIS R B oo

B A1
A B.
& B.
i B.
A B.
A B.
& C.
 C.
E D.
B D.
Al E.
A E.
Kl F.1

—

DO = D = DN = U e W N

B5 ZEERRE FLLURAEHY/WBERPEMILMBRFERLSIORESR o

A1 ALARP

S MERARIENTTETIRERE covsescsanssinos sinsssian susmsiinka'ssios saisa sis ssossssanss s amssmsnsaius ana
SETEMRTETIR BN v v ermorserovainss ssssisssisnssssivarsmnsnnnannnn mnnannnns nassH NS ST ARRSS S Hs TSR SRR DS
B NE RS BRI BRI o oonnonsmsss ot ius s ons s e s e ss b i 5
HA SIL2 i SIS 22 EEM e -

. B T R TR 1
- 18
- 22
- 24

RATRRVENERENS -

w"irzE -
RLBEEERE -
PR P - 3 R -
AU P - SR BE B AR -

DIN V 19250 KB E—— A RARET I CHLFE E. 1) v e e
GB/T 21109.DIN V 19250 1 VDI/VDE 2180 Z LR ----wesvomvsnmmnnmaniis

{47 2 4047 (LOPA) 4R 45

=2 E=

W o WUl e W W NN N N

W D = =
o Oy o

~ Ul &= = N

10
12
12

14

27
29



GB/T 21109.3—2007/1IEC 61511-3.2003

# A.
£ A2
# B.
% C.
# C.
# D.
% D.
% D.
#E.
% F.
# F.
#* F.
# F.

1

fa—

W DY e e ) DN e DN

A S G B s
TR %6 20 19 e
HAZOP BEGELESR  -evvevveverveenns

i BB E R -
— B

TN R NI IE TIE B A srovmsosnronmnonsacnssonmrcmasonin oo a0 5 R AR RIS
K HAZOP S B AT R T LOPA BYELHE +oocorvmaosesarnsavsnsasasanss sasansiosnasissssss sssonsssasossonson
- 32

A L T
Fl&TgEHE -

LA 2 (LB fi ) $L 8 ) PFD,,, e

fnwg{zrﬁﬁatmgﬁcx%w ;8 RN A T SR

« 2P

17
17
19

28
31



GB/T 21109.3—2007/TIEC 61511-3.:2003

ik

Bl

GB/T 21109¢id # Tk SR & 2 N R AL W FRL L5 I =154
1A HERR E S REE VEAMERFE SR

——5 2 #84r.GB/T 21109. 1 B W% FI¥5 8 5

— /I WEE RN L LB FRAIEE.

AFB5rk GB/T 21109 #9585 3 #41, F[FRH 1EC 61511-3:2003¢ i 2 Tl SR 42 2R R G 82h)
fEZe BIWH - WMEERNLEZEESFROME) G . HETMHH, X IEC 61511-3:2003
T TR gAE B -

— M BR E B AR HERY AT F 3% GB/T 1. 1—2000 HFHE T A F 43 180 & 5

— R BICIEC 615117 Z £ ¥ H“GB/T 211097, “IEC 61511-1”#12k R “GB/T 21109. 17,

“IEC 61511-2"¥1 8 H“GB/T 21109. 2”,“IEC 61511-3"# &% J“GB/T 21109. 3”;

— NLEERFEHFRRE Z LB A“GB/T 211097;

— NGRS P RB RN R E S,

— % GB/T 1. 1—2000 #FiT 4 BEX.

AR5 BT AP R BB COBH% DUFER EVME % F B BORHER % .

AP EIE TG SR

ARomeE TSN EMEFREAERZRSAO,

A EEEF AN PR T AR ERE S ARSI . i A s bR B MARA R A
Pl JbREEEARERIEAE PREELHE SR WL P EEAER AR L& T 831k
N EBFFR BT EE 759 .

AR EFEREN - ETHFEE BE AL TR XA BN B E B2 W AR K
FRZhAS R . EER.

AER G A E W AE




GB/T 21109.3—2007/IEC 61511-3.2003

51

i

{14 # Tl (process industry sector) i, fIRIITWNR L LN L LENERRECHEMT 4.
MEMERER ‘ﬂﬂﬂ)ﬁi‘ﬁﬁ%k%ﬂ]ﬁﬁ BER Eﬁ%ﬁﬂ%f“ﬁ@l%ﬁb%ﬁ*ﬂﬁﬂ PEREK

GB/T 21109 {38 T
GB/T 21109 4% 5 M % %
B E AT AR RO T, Tyl 4 ‘ ik kéuiiﬁ%ﬁﬁ{#

TE K 25U IR
o — SR R 4,
B VS EIE JR A H

— b R W B AN DANGE ﬂﬁfﬂ*ﬁ#‘ﬁiﬂ@ﬁﬁﬂﬁﬂ?ﬁk%
T N Eﬁﬁﬁllﬂ?ﬁ‘%ﬁdﬁzﬂ&b‘}ﬁ* .

(JB/’I 21109 gzjjﬂzg iR, O R EES) ., XHHRES

MEFH TR EFL.

ZIL*%S%EE&@JTFB‘AWRL@%HF(H&RA)‘13%%?:]?841 SIL A 1R . X 25 A9 {5 B AR £
H— AT HERA MBI RN LR RN IZEE. RN BIFRIFHDRE LI L
Jr R P E AT —

TEGRSE Z 11, B BB — F GB/T 21109. 1 2t % 2 e B F % (SIL) WBLS MBI E k. A5
Ir BB R AR T LR A

Bz A REARFKEF ALARP MELERHEE.

Bfs B R —Fh RS ZR A SIL B9 2 8 AR A .

R C $R4E— 7P RISk o 2 BoR 9 SIL B9 %2 5 By ik i HEaE .

BiEsE D SR A A XUBS: P 5 R 0 S ZEOR B9 SIL 89 J5 ik M Bk .

BfsR £ R4 — 7o o e A R PR 3 DR S SR A9 SIL A9 7 3L B aR



GB/T 21109.3—2007/IEC 61511-3.:2003

M F OB —FEHEPESHT(LOPA) Fi: k%R SIL AR,
GB/T 21109 Ry {AHELR WA 1.

WS
HedE
I

W

R Bk eEk R,
e X fi?&_ﬂﬂ-ﬁﬁ‘ﬁ‘i) s SRt i
PeRE Haw

B

1

j

Einey

h_

B Paix
BRREANES LA ER —-— B3
AR L ERAR
BT A102
B A NS
o

B

j

 [wwm]

g A i R WK
RAEWERS REMURREK e
BB B et B _-__
#1135 « ;128

BiE
E s

AR REN T BB, fERER
3. WlIEfT M A1 A 19T

%13&"’%15% %1%“4}

EH
mi “:‘\ »
EENRRENSEITAED. &

AR, R
M16T~18%E s
rie

B2y

&
=
8
%
S

;

T SR A TRt
ACF B3R

I

|

B 1 GB/T 21109 fy&{kiELR



GB/T 21109.3—2007/IEC 61511-3:2003

Mt F R4 —fE R R4 (LOPA) FE R s BBk a9 SIL 9 7 B8R .
GB/T 21109 RUR{EHEZL W1 1.

HAREX
AYES| RSO

L

HUE R (B
Fit: O ol et A g D)

I

[ o i
Ak »L)(;fsﬂgﬁh
|
! B | g‘ig
BREREDESRLLER —-— B2
R 52 B KA
BORERIPE 108
Wik E
5

sy

_ ewl

LA R I R
EENERSE (W LANEREK 6
Rt B it B
HIE G 128 il
RiE
B

Ry

i

YA RN T R, HBER
. WRETRIZAH P9
T
B
31
mi (‘A »

Eatisi s

HEENRREMETNES. B
gt S 15
H16T~ 183 SR 14
[ $7e

PotEsy

g3k

]

o

AKF 3R
B3

e ey

&
=

o
il
=
bt
>
d

it
2

-

B 1 GB/T 21109 I R4KIELE



GB/T 21109.3—2007/IEC 61511-3:2003

ERIVIEBRZENRAGHDERE
E3FMIT-BEERNREZTEN
EFRHIEE

1 el

Aot T SUTAXNER:
B ) SR BE S RS 5 R 2 e BRI R, WA 3 25
— RV R B 5E . LR A
— EMCR L SRR R E TR ST A E T %, WH R BOH SR COB R DM E #l
Bisg F.
PR -
a) RTHRIPAR ARSI, ] — R AR 2 ) ek % B h B8 % 4 o ] ff i A
(i
b)  FE H AN BE AR X 28 AR 22 4 R A Rl e AR TR 4 5
) AR UH T E XELIRBERMEMURZ L IREN L e B F R ENITH IR G
DA A 9 7 2 5
d) AR ULH T AT FH R A 5 TSR AN 2 4 ST B A SF Y SR /B 5
e) AT AL LB FRBMET —MHESR , HIF A E Rk N BOR A L e BSR4
0 ASHS A3 A 0 i At DXL AR 32 9 25K A9 1] 5
Bf s B CLFR St DUBESR E RS F B T 45 Ffe B REYEJ7 3k, FF HoOb 7 U0 I S i J5 28 2 X
KB RAE T WAL, AT E T X e B SR DA G5 B A 2 T vk A — MBCJRUER (H O R 4R 4 S B Y
.
TE - A0 TS G8 70 25 B 57 o 4 RO TR O B L I A R 0 B SR P S BT IR G BERL .
B 13%m GB/T 21109 Wy B RHELR , I 46 AT E LML L LR AR TEE L 24 T M1EA .
B 2 g5 T XUBS R ik A B

M,




GB/T 21109.3—2007/IEC 61511-3.2003

oML

B
I Framap:
i 25 AR

2
HLBRBE R R4 i\\\
LB EHRES

A FLLWERE
B E

1101
HLBRR Y Rét

B REIESIEN M RN E
B e bl R 5
e s bl R 5

EH RGN
A B IR S
BUEAE GIEHE)

BERE

W — JJJ

B2 dEIPERMABRERESZEGINERFERE)

2 RiE.EXFEREIE
AR F M ARE € U5 L GB/T 21109. 12007 #9255 3 &,
3 REMRE=EE—M&IES

3.1 #iA
FERBTHARMABANE S ELTBEXRNEMBSHER. BEBTIERGFHRNE
A B A XUBS 43 B (H&RA) Jr gk B4 A .
3.2 #HEAREER
B XU e AR CHE W7 LA S8 st T LA E B ™ B 0 B ) 2 O T R A R 1 O 9 AR LR Gt 7R ¢
2 HBRKP T —EREB B RERFER. ERENRELLNECIHHLLIERABLRAELELLE
RMVER LR BEESOR, DEHXEREROES+oEE. i - ERRFSNRTFRE
GEIEZLHRKB K HORZRAXN FREEFFMOFEMENREER, BERRTFIANESHED.
A= (L 3) BB PSR BRI fE I 35 1F 9 330 A/ S I S AF 9 )5 2R
HHEATAKRNEZRROEN BBEEERFFFHNKOERME L. EREEMFEMAD
FU VRIS B4 R AT B I F A BT
— X EH L REENERE;
BL A S48 7 B9 R A B AE 5
—— LR AERNIE 5

1) FEWE A KBS FRC , R B E B M A iF KB . GB/T 20438, 5—2006 R DA F EH#HR T
HEFE ANELEMRBREENRG T LERE THEFE, . MIFRY S biEmR.
2) P, FERETNEERNERFARA T &R BFEHBEREAEME.



GB/T 21109.3—2007/IEC 61511-3.:2003

— Lk EFKHMEERD
— AR RO HE SRS N A XHER.
3.3 REURREENER
ZENERELIMNERLIEE, Lk B SRR B 2 RE , BB 022 £y KU Fie IR A #2 7
e 2 S VF R . B, ZAThEEE R S MR EAR X e, B Y FFRfkmARAEE.
— LR ARG (SIS)FH E A SIS (94 A 51 H AR 477 2 5 0T 5 30 06 22 44 UG B AIK .
AGWBAT AR L2 AmT LS. flw, AR TEIGEIBRERR, FREZE BT 1
L. YARBR— DL HARTE S0 NHERAMARIEE.
WFELZ LI EERBEELTREAESERIEEATESN.
3.4 RETEM
TR N LT R4 4L -
a) WUHEEERE,DEARAEENT SEHEIABAXNLETRBETS. HENEN
T 42 4 ST B PR SR R 09 S B AT 3K B A4 — > A BB ME A BE AR, Bk, B 87 0 TR 4
AMEBILFERREBHANM, TEFREYPHRLLER, OFREFHIURERKE
PIERME LT,
b) RELZLTBE NEERABELTSRAABAXNELTEREMRS. BRBIFRMER
FE 2 R G R RO A B S (B BT el B A o I DR TR AR A B A R RO R A X B R
Sy TMELATIM . £ SR R B 0 XS BN T R RO (I — > SIS B R BHE R TR B A E
. Bk, BT BU/N#E S, OFX B AR AR MR . R IR R LR
ML BT R B ST A — E BRI R A3 . Bb 4[] 28 B 4 B 70 4% 15 T 00 B 19 B0 AR i 42 fl
B BEYLR BT 43 B B BAR S HRE A RE R
X % 2 Ty RE RN AT o] GR 372 BT $ 3k A4 5 DRI o {1 0 20 43 -
—— 2 TNRE R R UM R A, 5 22 58 Bh 1L & B 35 R 4 S M L W R A 1A AU B SR 4 s A/
— R R EREE R E AR T ERAOERE.
P 3 6 T KRS PRI A — MR E S . AR R R
—H — R R A A — A E A R R 4 (BPCS) ;
—FTEHXH A RHEE;
—ZERP BRI
D PR RS
2) LENFRRY;
3) HHMBRERE.
e B3 R AR — A KRR . R B % 4 N R R G/ B e R R S B b S E A KRR
REAEFT A E R R F RS E MM AR, H SR ARER T S5E 3 FiRAR.
& 3 A 4 TR 8 & F R a0 F -
— B T B B R G R S A A 5L R 3 I R T A E Y R E R R A R
B . FEHE I XUR R 5 R4 S 1 K 2R PR E
— AR GEIRE 2 BARKE) AR LSS MK A E A ENREEEZRE.
—— RERR EARTSE BT3P RN REE AT EZ)E ZE R FE AR,
b AR R 2 5 e R AR B A S Y ARG R B (S R T R R A R A R IR . O T Bl IR X
EASBREMNREN LT RENA G IS, AR50 X al Uk A S ET — 2Rl
00 IR B A R R W L A 1 XU 4 91 2 3K B ) B IR KU BRI AK S . T AR —Fh s 25 XU B
BEEARBHAGHKLHAE. B 3 Fm N~ B R A& 535 B HLE /Y 787 U BT 20 22 49 XU R 1IK

3



GB/T 21109.3—2007/IEC 61511-3.:2003

RARK RVFREE R
A B PR MR A m
52 B B AR AR

| stesisEB N
A4 SISH (0 3041 RS fodigor Aot
PRE HIAR

| B 0 0R47 J2 A B A (IR ]

B3 PR — g

3.5 MEfnRsxwEY

FOr B R M e Bt 2 (] ) 2= B R R A . UK R FE A HLE 0 fE B B A AR R B R
R EER. XA RO A KU G R UK | Fo 3 UG JBR AR RV, WL 3) JEAT Al . e ifF KU 3
EEAHEMBGAEARMNEIE. KB R SIF HMARKRFEXRBME L SN TRETER — 1B
B, —BRET ARFXBRIFEE T 22 5 KSR s AC SIS I E 2B HEER.

HE: ATHRABGTUER A FHER TEFEREATHE.

Bl 3 A 4 Y T % 4 Th BETE 3k F 00 B A XU R AR BT A9 PE A

faBsgft

L
JESISFBL/ . 140 feir B
e U BEMAREE

l

SVESFIE & SVE s At E R 5 AR (Y A R A IE P A JE
SISHiBh /R E. ik
R ERSISKE TR

B4 REFMZLEEEEHNHER
3.6 REERMHSE

B RBRTHREWNERZEMHEMREPELLER(ZLIEMLLTEHEE R M HE.
GB/T 21109.1—2007 %5 9 |MH M T X L LERFPEH B EKR.

i &R R G A R 22 4 56 R 5o H0 B KUB: R 1K 18 it 43 i 22 4 5 88 PR R BT i T o8y o ik
FERIRG T 62 1 KR FEAG R LA —Fh BUE 5 28 2 A —Fr et K PE Ml . X 2607 =040 B #Rh
A B 2 PR ERUE P B LK BB SR CUBf 3 DLBE S E ffi 5 F).

3.7 REZEBNHESR
EROMET AL LR EURFR LT EUEFRIERRFR. TL2XEHEER 1 REK



GB/T 21109.3—2007/IEC 61511-3:2003

FR.
GB/T 21109.1—2007 MR 3 MR AMET 4 ML L EBHUHFRANR X BUEFRARKYUE.
AETHRASH T AT TAEEZERBHEREKXTH SIS, 75— AT LAEEEZBREZEAT K SIS,
He X FAAERBAERA T TR SIS i, Kot 89 % & 523 4 B BUR 7 BRI AT SIS 9 2 A 69 29 K 2

EOMMEEZBRFEEATIAEN SIS RE. XN ELTEEERES)NNMERLHEE, L
GB/T 21109. 1—2007 # 3. 2. 43,

x g A
g%éLﬁﬂ FA- e R ITHIRM |
L A A SE Pk SR K40 R
il =
i JESISTB /#
WERIE R bR j .
SR oAb R

a) X FrAISIF n:‘|> SIF
06 E A #1
B

b)  RRFEESIF
06 B LY
BT

J

SIF SIF
#1 82

) b
§ ;ﬁ’ﬁﬁ E:i> SIF SIF

XSISI B IR, WGB/T 21109. 1

E: AHRZIN.EEZEEERS SN LM KB (R GB/T 21109. 1—2007 4 9 %),
HS5 R2UREAR FREUREZEMHN/BERPENEMARFEREEZRNITE

3.8 EFMEERNREZTEBUFRNGE

BV MR ERNEEZBEFROTEAMRE . BF B~KF FRE THFEHELHE#
RAEAER . AR A &S BB TFEZHER, P aE:
BLF R R ARFREE
—RAEHYBHE;
XU o 1 R A AU BRI 5
AARETEARHZRMEEE.

— R TRENSEETRER.

fE—Se 3 F o, T AE IR R—Rb k. B MR E M B Hh A€ BT SIF ZoRi SIL. RJEXF
ARLE R 540 B0 T SIL 3 8% SIL 4 # SIF, i 7% JE P F 2 8 J7 th it — 45 40 4L, LUGE SE 4 6 b 35 g B
EORM LTk,




GB/T 21109.3—2007/IEC 61511-3:2003

M R A
CEFHER 3
ALARP 772 T KU B9 &

A1 Eiid

A B 7% 18 W] TR AE SO RUBS 0 50 BV SR R B h
A 5 8 5 A 1 0 T — 190
Pl fulf Y A Bt 5 b Bl s S U 2 B9 LA T S8 KL

Reducing Risk, Protectj ‘3}.' €, HSE, London, 2001 (ISBN 0]76 21

Yffshore safety cases, HSE, London, 19¢8 (re

& — I~ FREREL U (ALARP) ., ALARP
LB SFRAOFTE. MEE

0)

HSG 181) (ISBN 0

Assessment Principlgf
7176 1238 4)
Safety assessmenp pringfples fo 882043 5)
,1992 QSBNY 11 886368 1)

pn, London, 1998

Tolerability of rfsES«{gom nucl

The use of comgp ... in safet afety Corgmiss

(ISBN 0 7176 162087).

A.2 ALARP %

A.2.1 3|

3.2 Z4R T Pk 3

a) ELI-’*&J'E?'J P

b) KB /ANE

o KE4T R A Ao it — 5 B

1 BT AL 2 G

T )M, ALARP B A ALARP” i E 1~ 7K F
U SR — A~ KU o7 F P 8 - T ALARP Ji
], 3017 45 3 R 3 YR 0 7T A v LR ﬁﬁ%ﬁﬁ,'“r'ﬁ R AL T3 B A T
BZH AT RT ENE DN S KR Az (LE D),

A K2 b RS ING A r&%%nEEﬂEﬁFfT}-f@ﬁﬁﬁﬁ%xﬁﬂmu

A 17 0 KL o O 7 907 R 0 70 TPl e < T 12 37 A B A, 5 0 0T A K 1

faks .

8T B AR F 9 UK IR R B 22 oSt 11> XL I8 K T 76 9% B9 i A= i 1 P 4R 15 A9
Ak, FHE S XFHT&%]&E’EB‘JFH?ELWﬁﬁJE‘HﬂEH MHIA R RRVFRY”. KB B, 8T R
RERERKRA) B E . RN E SRS KB AN EC HEEE — 1 “ALARPH
v, S o

18T A F KA KB K FBOA R R IR REE, BHE AR D RIE— BB, XA KIREZ &
1 K e KR A R IR AT K2 Fi s R M B . e E B2 KR P AR EAE L
YERUEW] ALARP, {HA AR FE 5 AT R KUS FEFF 73X — K F .

K AR PE S E BB B ARES , AT fE ] ALARP &, AL 2. 2 8 T —F0 8 T B XK B e Jr
o (BfFs C R T —Fh i 8 45 2 fE B Y 20 2 XU FE IR A9 2 2 B 3%, B 5% D A S E W filad 75 o
k. TEPRE, BRIkl 46 ALARP (98EE.)

{4 il ALARP J e, B2 3E B 60 R B A B9 BRI AR 224 BOF SO0 1L



GB/T 21109.3—2007/IEC 61511-3:2003

AT DK BrdRfEdR R, R

I ASRERBA N B A B

{UFE PRI T, AR

HYFI

a) BB EE AT

II A HARAG R
AR, JFH

b) 1 E N IS KB LT
liabrr=ikii dis] RN

Jevr IR

BB EEEREE

Rk

I B KR KA R
BE T, A E R R
i i B — R . T
I AT P PR 4 ST fEHAEWIALARP.
(HEA.1
HFEA. 2)

] AR ) AR

B A1 RiFRKEF ALARP
A.2.2 REREBRF

TR ALARP JEI, A b BRI S M R AR O BE R R S SRR E B AL P =4 KL X E
S 7 ok A 3 AH O 1 25 (N2 A B 2 R 7 A XU A R 32 R B9 R e A 2 [8) B T LR R — BUE
W HAT .

fE% 1% ALARP &0l o XSG FR AT HTE R S AR ZEER. £ A1 BERIRT
WEERAMERN 3MAKRERCL I IDH M. £ A 246 ALARP 81L& 8 A 555
TR, BETE A LN 4 MRKEERWE - MEFRAGTHR. XBEEFHELFRHAERD
28 it LB B RS b e B A KU . R T AL L, B SRR F -

— KB T 4 FATEZ KR

— R SR I 4 F ALARP X8

— R FRMAA T E Bz KSR .

PR FERTE DL EE ol PR, N B MM S BUATE T H R Hwf — LU TERA LK
R, BRUERENICER —~MEFEIF BAERTPEHENESER., Flan,R A1 el el —DEFR 45
ERKFI0W/F, HBWmERESH - AL, A/ 2 AT E O F ™ Em LR .

TE A 52 LV RS B ARG > B AR 95 M o 5 I a0 B st C~ B¢ F o fli 4 09— Fh O Bk il g R % 42
e e e IEER .

KA1 EHRREEHNTH

’ LK % 4
L e P H SR B 5 AN R 72 W 105 5
e e 1 I I I
T hE I 1 - I I
T he I I I I
/N BE o I I I I
A AT I I I I
i B 1 I In I




GB/T 21109.3—2007/1IEC 61511-3:2003

FAGED

mE

B 55 9

KRG R

HaER

AR ER GIE L 3:u)eE o

L AEESHE | ~XMEFRINOBERLE A 2,
2. ARBE G | KBS 20 11 A0 KUBS S48 I R 47 40 3R 19 S BRI 5 B0 A 56, 3F 3 gk AR W) 8B L AT B S5 19

SEhRBLE . b, B AR E R U R R T B S A — I B T A 1 D % 3 B O BV

2 REEZNRE

TR 55

I %

I

/“'ﬁ\ﬁ

I 4

Bk .

st AN
S i 254 0 A 1 15 5 5 78 BN B R AN R 1 7
| \\\

fE 0 5 » UL B 5% B~




GB/T 21109.3—2007/IEC 61511-3:2003

M R B
(E R R)
FEEHNE

B.1 #ik

AMRIEAR T LR -FEERTENENRHELLTRESFHR. YERTEAEMEHET XA
E FRVF KB B A 3 O (I — 4 S RS R A BEAR KT 1 I/100 4F).

A SFHFAE I — AT AU TR —REN . X T TESE R EFARHRN T E:

CONTINI,LS. ,Benchmark Exercise on Major Hazard Analysis,Commission of European Commu-
nities, 1992,

B.2 5GB/T21108. 1THI&F &%

A B 5% B9 GA B AR o 1 0R — > B AR SR i AE BT R a9 IR & A B, R Hh E X Se ) REAY SIL.
o R IR AR -

1) W ENE S R ;

2)  PRAT R SE I 0 RS 43T LA PE A BT B RS 5

3) WERTEEESINEE;

4) HERENEIESGRTE;

i AR R,

5) WiEREERK—4 SIF;

6) ®izE SIF Br&aYy SIL,

B 1BW RN E S HAR. B2 PR REEST. 53 2 0 AU 43 47 i SR o s i
PURELUUR AW R LSBT EWENRFER. SEF4PPEILEZLYELELSRPEZE.
BER—MURLLIEEES PO ULTEW R —F SILCGE 6 PHUMEBRBMB T .

2% B SRR DU — e B U PEAS B AR AW 2 GB/T 21109 # HAR . 38 3k — A~ 1 50 9 75 1 3
VLR .

B.3 =%

NEFEAEZBREENENEHOLELMERMNER -EFELE B. ). o FEH 6940 #8 —
MEA S RES RS (BPCS) LB, BPCS Wik AWM AR R HFE S IFER WA EE. THM TRk
RYGHRE a)— P ISLIE SRR AR, F TR i R B 5 1 RURBGE M ahfE A b R A & b)
— MR R ERER KM HFL T A TLESERGEEXHER. RPZBHNSEA
TG B — WA o, B A MR R R RS . ARG PRI RS SE SiF I
HIE# BT 2% RARAE , B A o A 25 B be R G e R 3.

¥ IRURGENEFATHTRE - I BERNER . AEL LA RPERNBEAR.

B.3.1 FBZRLBHHRKE

BT R Tl IR i — A A B SRR R B 16 R A b E ST W 9 i R & 4 B AR KO (R R
B . e Al LLE A E R E B AR AL A R BUR KA R A 24 it F L S w3 1A R
TERELERILFHIREAFRHEAFTENL, dBLZLHRKFEHTF-IEB. T A/ RFE 1T
. B SRR — AR A, BRAE A B AU AR R X — AL A S FF . ZEULEI R B P R BB
HESPHIGHER BRI ELLBRRERN FEREENTESF 107,



GB/T 21109.3—2007/1EC 61511-3.2003

L

PL
PAH
LT
LCV

BPCS

B I ) R R P2 (BP SRR L R R X D

) w4
7 4 o 1

EEGBEHRA

B.3.2 GRS
Rix BT R ERSTUHEER BENdERERLEER THMY TEARS .5 23

VAR AT RE A A A9 W AE SE B R F (RS ) o 3 wT DA i 58 FH AT JLAR AE PEROR SE B

—RERF;
—REE;
— R

——HAZOP # 9% ;

B B.1

— RBEXTE R H;

—HR .

B2 L P 0 — R 1) B AR S FE I A AT R AR (HAZOP 58 43 87 o & B 0 7T 88 4 43 A7 (
BF ) AT 88 5E H PFAG S B T R fE R, LA K vl fE 1 3 ik B8 7 B RE O 9 R B wT R A R R L

% 2 B8 EXE B. 1 s fildr — I HAZOP 98, XFh HAZOP BF 5% 447 4 H bx B FE A5 12

VIR BB B AE P EERFES. R B1ERT MR EHE HAZOP lIZ5 R,

Ry E (PL)

RENAREAGHNENETRS

HRpe

HAZOP BHREME RN T — T BET R TR FH SRR EAFEH —KBER. ZE-1M5IRFE
o REFEATANTRERENWE, EFTRSE—TERFNF. A I ERHET - KE@H HAZOP
g1 B i » B B0 PR IR RO B A HoA 5 A F AR A S AR R A A B A AL R AN
KK . X T AL R ], A A R 0

# B.1 HAZOPHRZ R
T 1 2 i) = LR ik
FH | MWL BPCS %4 5 I 1 R — |
— B IE IDNr-1: i BB F b D REBERBPE | FHEFE
2) SMEAK 2)  #Bh (deluge) R4 BROTR
— I% /6 i it BPCS 4% WA KL e R — —
= % 18] = BHXLHER i =

10



GB/T 21109.3—2007/IEC 61511-3:2003

B.3.3 ¥EFERESHEAR

o A AU ) — > VA R e X ¥ A o R D S AR B A R Y AU AT W A Rk 5E R
9. g5 5AT FHOR 5 E B (9 % 4 ThE K HLAHT 6 89 SIL, AT #1252 7 KUBS PRI B — A AT 2 89 K OF .
E T 1A = 225 R v AT R B s R 2 s B 9 ok B B PRl . A 4 AN BB #E HAZOP 7 5% o 72
AT .

D WELERER;

2) WELEEWUAE;

Rl #LBHUTATRP I EBNFAELEG4R. EAE SIS HMEANELHERE SMBRE
I 15 s R 1 B R
H2 HHASERENERATRALN I HAENE.

3 WhEs RFA;

) HENFIRFHRE R FOE R

5) I B sk BE s E R G 4 BT \Markov BB B ES | A H UM R A B ERAE

A R A S

6) BCE KGRI RATE;

D HATAE KGR FFNER;

8) HFER (A EINFHAY 5 RS ) 5 AL B 5 B i B 3 A S A KUK .

KOMEBRGERE:

— % 5 2 TR A 56 A9 FE B 0 KUBE A — T R E AR TR

— R T

—— BT 4 2R G X e IR R A1 ) B R

—— R KBS FER B — 1 AT Z KR BN L2 e iR A

— Akt ) o AR KBS [  fR OB B %R

FERBEARAREREFEEB L, CREMEEEN B ARSE MIFLL . AR AER R E EBOLT
ANHRFER ALl EEA B — R s T RO B AN AL LR G M HER R
SEBEREHF A ES I RE - M ETAREERS.

X F Ui s Bl 5 i HAZOP WF RN — 5| R FAFUR B E, & A 18 36 58 B i i i 3%
TERTRE. I 2 ¥E R AT Z P 6l T O B R0 i B 3 10 A6 R HE A7 5 B A 53 RON J R AT 8 T VR AL
RS HEH. XA FTEEAREARERRFHMNELLIIENR M EEN REME.

B.3.4 HBESTERMIKESDH

T HRERINNGIEFMHNERBRATRMEZE. BB 2 F R DR NRERRRT
EEHPNBELAMERATRMN — LB, TURNFH IEREE, R TEASBEEWNRS
(BPCS) R E M A KT EMREB 1. BR8BEMERNT RS BPCS R EEOE M.
BPCS J AR PAT AT % 4 Bl , 15 I 2 280 ] 4 (i 7F SR A C T xd SIS e 38 m . I itk , ol §E ) BPCS
af 7= A % SIS S /DAY B R . R AT A B AL, X e T LR — A N E TS A SR 107!
R,

— B 15| R F R A SEE, 5T 6 A SRR A AT R 2 R R R R L B0 R Iz A4 AR B 51k AL
A, Ze ARG MERE R AT R BEE v B B A A B BOHE P 0E A T R v AR R Y T 3R AR
XAHIT E, T REEBIE G HER AR EEERERLA O/ KB RetkiE. BB 2ERT
FEMETHR FAREREBEMNREG R. FREBEENSER . OB IFMFINZEFE M b X
THMY R EEE R, €8 B.3 1, 01N T 5 Mk 34, GR35 A A M B REELE
MER. FHER 1 ARERN, BT SRAM. A, SR 2 1 4 RS BT IR BB
28, WPIANEF RS REAN. HANBRI I MS, HAEMFAETE IXI0 ~1X10 HE

11



GB/T 21109.3—2007/IEC 61511-3.:2003

30 Bl 2Z 18] 5 I8 1e] SR 85 B B .
. BREEB3IFHESMHFFRBE A, A REEE R EEQUME: Al SR MMEZ MBRS 240
FZE 0. 1/48),

0. 1/

-

| |

AR (kKD BPCSTfie 3%
[=]
Z%X O wrnn
/\ s
£

BPCS%2
B B.2 758 IENSER

A

BLTE R B2 8 3 R % 1B R IR 4E 1 BPCS AL 15 B85 R R 3L [F] R B R R R v . X AP 3 [
FRHERMTRSHIRE RAEERMNAAMEN R EY SO R EREEREK. #-PHEESLA
process industry view of IEC 61508”,Dr A. G. King,IEE Computing and Control Engineering Journal,
February 2000, Institution of Electrical Engineers, London, 2000,

AR b S AL ] iz
1. & 2| , 8X107%/
e T AE B R4 2
0.9 T 2. WP ERBBIBPERS T, 8X1073/4
HE ’
10!
107/% 3. FEIEHET, 9X107/%
10~
IS ; e
1 £i% 4. WP ERMEBIRERE D, 9X1073/4E
10~ :

; 5. FICEREETD, 1X107%/4
107

EB3 RFHNERLZGHABREY
B.3.5 A#EREBHRAENEH®
T BT, T FE 2 8 A WS 9 22 4 H AR K F R - (8] 30 58 BR RO BR A9 SR BOR A R A LK T B4
107, REAEE B.3 F A MM BER IR A SR G R, A 0ERER 3 s mRRFERDZ2
H#KFLLF.
B.3.6 EHHEMRPEREXE

FEHVLE— SIS FEHA—-MIRLLWRHBTREZA . B BHMBEARAGRIE. AT ALK
12



GB/T 21109.3—2007/1IEC 61511-3:2003

AR BRIA—THMHZE2BIHRPEUT RAAHELR%E. W B 4RHTRAHRPER
g, MAEFRIRFHAABRENERESF. NE B4 TER. S ENHRBESRFT.T
et 7 A .

K B. 4 g BB MR S 0 0 R A BUR R BT, R fE R S 0F 4 #0758 BRBE RO B BT
RAETLLBKFFUESNLEERKFREEE. FLLE, AREREY RN SN T
L 9X107*, Bk o7 o 6 R A0 50 RIS o 1K I B A T A7 PR EAT 9 AG . ISR %2 42 B A5 B AE i T 1 FRBE R AL
90 J 17 7 A A RIS o 80 A /0 o IR AT A AR 15 HE (B ) 3 FG 7 30 XL o U A8 3 AS 22— 7l e I UG 114
AT R. BABHHAMIAE SIS RiFEER 2L BirKF, Bt ERLE SIS PLH - MUERE
ST RER By 1k 8 R0 5 SR ) R B BB

WIERE | RAeEREM | fFPEL | RE2 BEAER

0.9
1. ARREIMERLS T

0.9 0.9 B
2. BEBREERE D, 8X1073/4

0.9
3. FHEIBPERZE S, 8X107°/4F

107!
0.9 10°*

4. FB/REOFREEIFED, 9X107%/4

5. RBEBBERSETD. 9X107V/4
6. FERBIMPERZE D, 9X107Y/4

0.9

107!
107!

1. BB REOFRIRBIRED, 1X107Y/4E
107!

E B4 EFARARPENRESRH
B.3.7 EFRAMNEKRZLIIEERERE

HEHEAEARANRPESISBREREREEAEEAD LS B, BRERTHRELEHFA.
L, NE B4 w5 H ] PR B R B IR A B BURCERAE 19X 107 CIF 3R 4 FIE 3 7 AR Z D .
AT BB KM BHE, B R SIS 3B — M # Y SIL 2 (NRE2NEELLT L L4 HiRKF.
FRMNREL2NGERLE B. 5. i BALEN{CRZLIREHAT M. B9 SIF 8O ERE
BT . X—E K HRRBE— SIL 2 ) SIF f8 7 42 4t Fir 25K 5 KUK B IR i 2 BB ik 3] %2 42 B brok
V. EERBELHKFEZEA#TT SIF MR . 6, B iEZ LR loo2 414
WHEM ZELHANENMERE LESERES T ERREN. 2R R0 T M e
FHLIR .

TE: loo2 BBEF it BE A 12 AR AP AE R 2% — M5 Sk 4P LT 2.

i SIL 2 UREZLDIREHEEHEBESBEENFEBRRMNAEREI RN, B.5 &R THM
ZEEIFREFAEBENFHER. EWkE R, RMUCR L LITNGEM PEAE AT[E SIL 2 2k -2,
VA A AR AT R O A B PR AR 2R K TR 4F 1077, BB W %24 H bm K - 1) BF 858 988 1 6 338
(FER A7 WEEZAEREBIEF 1.9X107° K TEF 10 HELHiF.

NETE R, AR AT R B R IR E M SIL (URE 2 FEREE LS T gEdE. HFH, B
ARAP AR B 2 (8] LA K [R] BPCS A3 A% 8% 2 2k 280 22 (1] A 47 76 75 7 i 2 ] Jiet TR 2R 28

X b 3t [5] J R 2k R AT 2 BUAR 4 Th B 1 K B A 5k S80E 3 S8 2 0, O B o (A XU B B 4 K
#H—H{F B[ &% “A process industry view of IEC 61508”,Dr A. G. King, IEE Computing and Con-

trol Engineering Journal, February 2000, Institution of Electrical Engineers, LLondon, 2000,
13



GB/T 21109.3—2007/1IEC 61511-3:2003

EIEE | RERWERN | et RPE b EFUIEE S

L L. REHERERE D, 8X10-Y/4

0.9 . = 2. ARHBBBERGE S, 9X107/4F
. 3. BBEIBERS D, 8X1075/4

107!

4. ABIBOIBBBIFEE D, 9X1075/4

. ARHEIBPERET. 1X107 /4
R EIMEE R G, 9X1075/4

- BRREOFRIBEIEE T, 1X1075/4

14



GB/T 21109.3—2007/IEC 61511-3.2003

M % C
CHE R B %)
ReREEZ

C.1 3|5

A6 A5 1R A, SRR TG 12 M o BT T 0 B 3 A 7 2 TPt A B ) 6 B 6 B A 2 F B
PEAF AN T A R B (AT IR ) o R ol S - PEINGE B 2 5 T i /b 5 5 8
B ARG T o B 1L T A e o 1 412 0 TN o 7 N 108 5 1 A T 0 8 T i
Ry 9 5 I 7 5 5 T P 3 IS T o 7102 PN 0 NGO I A . i A
TR A BT ORI 2% & R R i — A XN . XUk 5 SRR &
i e e R Sy % 2 €55 19 % i S , ENGSE J00 NP B4 3 2% 15 T de
SRR R ER :

te st BT o Al — -
0/ o8 4 s 4 e 3 R

1 g X\ B i AR P E AR B
K 19 T fil

= §

HC1 R¥PE
RIPEMMESET 3T ELEE:
D — AR E AR/ S B AR € R AR U R AT 6 i sl i A R
B2l 1B

2)  —AME R (PL) W T FMEN .
—— F /AT A SE B RUBE B 10 4%

R EA LU T R

o HH—PLHERITARNGIERBE—MEENERFHNER. b TEZHREATHE
FEFA—ERFEF, BEAFHEREFTH 1 PLRE 31shE.

15



GB/T 21109.3—2007/IEC 61511-3.2003

ﬁ?lh BRMSILAELR
3 1 1
2 1 1 2 1 2 g
1 1 2 1 2 ¥ 3t 38 3
faldfFaTaRtE | € G = 1€ & # & i &
Eaie Gl PR L D]
R P R

B e
a3 G N T A h REIE AN B A 1 UK A B LR B SR IR . Db T R AIE RS L A SEME B B (L D
b A 3 Gy (XA 22 A T BEIE A B KRR S R 2 B R AR . R M NS L D
© AW B L SIS R
d B ARE A SIL 4 1B
BC2 REREHETH
PL #9550 45 TR SR FTA PL, RS IA SIS @ PL.
f B 1R A R BEVE . A RAEfT PL B & A4 B AR A9 AT REYE. WA RAE C. 1.
fEb PR B SR FEAHXA . WAMRNEC 2.

C.5 —fmE

D BirdREL  HIRFR;

2) WA RS (F i HAZOP 850 LA BB A %0 i fa B 3 14

3) AR BIAEAE A 7 BB B SL R S B ORI T R SR R T AR 5
4) R FREE AT RS AR F R R TR

5) RHIBMAH PL. X84 PL TGRS £ ol REHE A REAR R 10 £%;

6) i FRARNE %4 HARF R L, RH R BT/ E MR SIS /972
7)  MHE C.2 g% SIL.

YE: P BVEAG R E 22 (8] 9 A S HE RO T B AE 0L OF G LR I8 4 9 R AR REBIRUD.




GB/T 21109.3—2007/IEC 61511-3:2003

B % D
(B RHER R)
MEBRNLEZTEUFR —FERTE - RENREE

AL GB/T 20438. 5—2006 #9 D. 4w i ¢ AU B 5 B A9 58 AR O 2R Rl . AR B SRfat 1 i 8
PIE#ES TR T MRE.

AMFHERTHATHENRZLTEN L EBESFRORENNEE . R MYt
B X FR 7 B AL L o R R A R ARG O A LR B R A R R E — MR R 2T RER K
LR ER.

WIEFER T 228, X S RO F R T %4 00ER R G0 R R AT HI B Y £ KPR Ol 9 75 IR
Mg AN —HPEFE- ISR REEEFNXLESHAGERRESELANRL LN L LR
HER. ZESH.

— FRVE X R AT S A AN

— R KB IFMHER.

fEfe RUETENIRERIARE TR T 6 KB B J7 % F G o 2 MR B R R 2R . A%
) H B R BRI TR .

AHRARI AR R TEKITE . E#E T GB/T 20438, 5—2006 fY1E] D. 1 938 F KU B 5 A
AR T A — T REE. e . 45 T R B ESRE R T B R PR A .

D.2 MEBEZSEZE

DR B SRR A A 5 O SR A i 5 A9 P AR BE A 4L (L GB/T 21109, 12007 fi950 3 %),
SR TR U, R R AT 4 125 BR 3

—REERREEERO;

— T R R X AT BEER) () 5

A KRR DL R BE R (P) 5

— ERBEEIHEMONRLEDEAFENTR T 8F KA LRERHKE (W).

LN EATREEEEEXTRIEAN 1KLL L5 B F R, NEH B SR R
B R AR S . XS R KRS T R AR A4S S R B SRS AR S MU R 3R . X400 T ARAEE
XU Fop I 280 Ao VP S T 75 B4R R AL IR, BT BB I8 4 R e e M F AR S B SR MWL .
EA—ITHIT. 28 W HEHREXRRAELTETHRREFGN T8 EERIFARESLIAR,
FH—-FFREFBEREBREOHT , &R W, . IR T8 R f7F R BT 8 K 6 #
EHEN B EH T REFRER, ETHEILMOH—LESH. FRED. 1.

#z D1 WEIKEES R
BH # Rk

BAERREFRTESEMOETA/AFEHEOAR. RARTES EAREANESE
OB o3 T T 24 BB o4 B AR 8 X ) AR B E
TE 224 f B 3 OB B P SR X o PRI AORE S . T L5 7 28 B A 0 B B X0
i Fl F | SRS E S EORTELEE. B45EERRREREAHTR S T HETEIFEN
FEMR. ML TREERMARATRESHTREEESEIRTLUE CER.

JZE S c

19



GB/T 21109.3—2007/1EC 61511-3.2003

#F D.1(&)
2 #o

MAERNUFELLDEARBEMNARAETBREFENCRRROBRE. ERRTHE
A fa B AR 28R A9 B R R A9 1 ST 7 3k DA B R R T

EFEENNRLLYEAFENTLT . BF RERREFORI. AL S

BERERHHEE | P

% 2 w
saas HEREAMAAREHMEHEENEERXREE. EEENENETHMARIFE.
D.3 KIE
BIESRMBE/MNINT

a) BT RARXF—FIrERR A M S8 I fE SIL A 2 BEAR 35 I 5 s 21T 2 WL A9 4 B 5

b) AT @R HA BRI EEAY SIL 56 2 5] i KU HE I L 325 58 B T At R U A LR 5

o) NTHESEEEFELEERRIE.

SRR P B E R XU S R E RS B . B T VA 7 7R B R R L O fo VF B 2 B R R Y
WRELMEMERM ZRENERM. BMSHHOIET —MEMERE . XHSEHS P ER TN,
AT A AR B R R AE B & 2 DD RE R BT A7 7E 9 KURE B — NS MG . TR E T X SIF RS (e
BER) — AR KU B R S 5 fe B A A 2 s B S ROCHGR K . % 8 5 5 E fE R A X
(9 FOVE IR » 9T 7 KU 2 300 & AR Se B S R 2 A Y G HK

25 18 RS PR f 6 T e T A B IR B 0 ol T B R A L R BEOR B AU AT K A R
FE M LA W71 J3E 25 18 A i 9 LIRS -

AR : R SO BB R R RAE XU . A — T ARV B R . MR —

kA BT A B9 fE R
—— e N E LA RBNEE — DR E SRR MR — RIS KU R3] 2 A4
SREARVFE — R E , 3F B B B — 25 PR AU i 76 1A 5 B AT A% JXUBS: AN A He 481 e A

40 SR o6 A (A XU A0 30 A S 10 SR AL » T A A B 38 T LA 0 A 3 e XL e I 68 4 P
SR SIS, BERA R FT 32 KU T B R 58, X 26 KUK AT ey At B BR 77 A (] 2 B 3 L KRR AR A
B

7% 18T KR R A B B R, — N AU R A 5 T B 1k — WO T B 3 A AR 9 . 5
1ot 439 o T 4R o8 IR IR » T 38 0 2 R0 S 4 A B O A BRE o B P DR B9 4 BE RS R AT 3R R
4 Bl 1k — YL T F T I 0 B BRA /N T BUE B BB R, BRI B I ER SR E S E.

— AT EZER RS KB AR N KBRS E T e F v ER . AT REBRE—E
ARG FHREX RN B — X R LA A — AR E AR RR. WA H
M RBPPREHMERORRAMA R F-N 20, 3F 5k FN il 25 81 5o 77 KRl 28, 38 7T 52 A%
VA BT 2 KUK 45 B OB A .

EMERNTSHEZHRATFE LRFE. KZHSHHAREE-NERGIW, £ TMFEL R
9 T SR A F B E B9 — DA ZOR WU H AR BE R AR AER Z |, WA/ W . €M
o, 3 TR — O R A ZREE, A W, 3 PR A REEHERERMEH W, 8125
N HLAE (Y 90 B AT B TN A XS — MR RE RN R R 2 RS BUE . O T RLIE R A, 1 4 B
ZHERS —MERETE . 5802 A O AY KU I LA 4 KBS a2 RS B9 05 K IEAT oE . R Ja
R A 0 L O AR S ) DAL o D A A IR I T Y XU R . A A AR S — R AE L A
SIL i WA B AT X P RCIE TR 8. X TR LM BRI S 0 FHA— BT EHT - RXHH T
o FERCIE R AR 5 24 2 B AR A0 T 40 A9 A B0 A A 4 S 1) TR 00 AR TE R JU A o X6 R 2 A 101 H

20



GB/T 21109.3—2007/1EC 61511-3:2003

Fz D.1(8D)
28 Ei: T

MABRRNUERLZLNRAY REVAREEREFENERRILASE. EBORTE
B fa B LA AT R R B A BB B R A T S T ik DA BOR IR R T3

EFEENNERLDEAFENHERT  BFERECREMHFORE. TEALHETES

BRERRRHESE | P

o 4 W
R AEREANFTARZGHARENREREREE. EERHNENGETHARTE.
D.3 KIE
BRIESBREAMT

a) BT HXE—-FrERRA NS N TfE SIL ¥4 4 BEAR R B 5 s 2517 2 T A9 4 i 5

b) N TR A HA R R A9 SIL 56 43 7 69 SKUREHE N , 375 iR 3] 1 oAl R U5 A9 KUR 5

o ANTHSEEELRERRIE.

UK P B B2 IE R 2 KU B S ORI R 72 . B AR T VA A 7E B9 i 72 U, 3F SR VR B 5 18 R A9
WRLE LM E RN TRENER, BISEEHET —MEANTEE  XHSEH S P ER e,
AT 7 A A B AT AR RE A B A DD RE I BT A7 16 B9 RURE B9 — S OFAG . TRBLEE T X SIF M{RIER
BER—A~BE R . XU [ JXUBS: 2 i B 4 S L4 ] 2 4 5 R R S R R TGRR Of .l 3 5% 18 R A 5
Y SR VE AR » 7T 4 57 XS 2 A 4 A0 2 4 ST R S R IR Y SR K

225 18 RRS: P A 2 L e, B R B R B 5 0k B ol 0 R R A 2R R KU AT DG A R
FE DA LA W A A1 B 2% 18 A i ) JRURS -

—MARE  E XN RBREZMNMEBFERNKE. BFEA - R RKE. K E—

kAR ERTR.

— SN E LA RBNEN - EEFELZOME . —BERICH 2 KR R 2 A5

SRESLIFI— B KAE I H E B — 20 W IR XU T 76 AR A 5 R A1 9 PRV AS % Ee 431 i A k.

A0SR AT 0 BT A AR RS I IR 80 2 B ) B8 AL U A B R 5 T LA 8 4 S % 3k o XL o K 98 40 B
S — SIS, B\ 5T 52 KUK B 1R 98, 1 25 VRS AT ¢ G Al J BB 7 A (] Jn B 5 L KOO R A
MR

4% 8 P e MR R B B B, — UM B A KX T B 1k — WA T FH B i a9 s A /9 eI . 3
ot 43 48 oh 4R v KU IR - T 3 0 6 0 2 A 5 R O A BRE o B8 R 0 D AR A 4 BE AR AR B T T B R
2Bl 1k — W FE T S OB B N R A/ T BE RO SR, BERA KB I RS SRR MR R A LAY

— AT EZERAESREEREL N KB ES TR F IR . RIFNLSKEBE 8§
RTUABEFHFRRLROMEB— XML E LA — MR REF - AMROEER. WHEER
2 AP E S HREFROXAME (A FN i), IFfR F-N il LA Ve KB il 2k, 3877 52 5%
A B HHARE R #IA.

EAEBNZREZMAFTEHE ERAE. KEHUSHAREE—MEBE @M, £ HFEdRE
Y T R A7 T BT AL 19— R BRI + ki S R ] R A T R = ), W AT A W) . 260
o, 3 FAE— DR R ZSRIEE, TR W, X TR A BRI REENERH W,.. H812%
— LA 995 AT BTN LA R — A E AR BL R 2 KRS BE . O T BCIE KUK B, B 45 T
ZRORE —MMEREEE . 58S B AR A RO W LA RS Fkt 2 U 59 77 AT iRl . TG
3B T A A T ) RGO A 9 DR B R B 9 KB R A . A AR A — R E N A
SIL i AR B AT X R AL IE TG 3. X TRMUM BRI H N THR —RNTEHT — KX AN T
fE . FEBLIE R, 24 2 B T 2 A AR B0 o 465 S 1) TR 20T E R TC 8 DU A o 250 A A 00 H

20



GB/T 21109.3—2007/1EC 61511-3.2003

Fz D.1(8D)
2 w R

MRABERNURELNERBCEBNHARESREFENERRIENOBE. EHRTE
B A SRS LART B 8% A9 B AW R A Ih S Oy 3k DL Bk B R T

EFRZENNREZLYEAFENFRLT BFREBRFHAORE. TELH ETES
FEREHANFARBGHERENRERRREE. 5 EHNENGTHABREPE.

BERRHOEE | P

BRE w

D.3 ®KIE

BIESEOEHWT:

a) AT HRXH—FINERER A S8 A GE SIL ¥FAh 2 BE AR 38 I A HF s E 47 2 WL A9 4 I 5

by AT @R A FANL FIEEEAY SIL FF& 23 6 i RURE kU , 325 5 3 7 Al e U A LR 5

© KNTHSHEF SRR,

DA B A R TE R 2 RS B S RORE RS 7. BHR T AN E B9 o B XU 9F fo VR 8 E % 8 P Y
WRZSRERN R TR ERM . SPSEEOE T —MEREE, XH S EA G P EAE,
A7 A TE B A B AE A 5 2 ) RE I BT A7 TE A KUK ) — S EAG . TRBLEIE T X SIF M fE (e
BERG—ABERL . UG BB 2 800 R E 4 A A R e R PE S QR BOR K . i & 185 R fE R A G
B FOVE IR » T 7 KU 2 B A AR A ST R R S R 2 [ Y S K

T 25 18 RS PR A A T e 2 490 0 B I ) 5 0 ol o 0T B R A L 2 R BEOR A AU AT K A K
FE M ELTT P A~ 1 35 A i B XU -

— MMERE AR BRE MR FEA R, BT R R, R E R

K A B A R fE KT
A KR SCH BB R R AR R A NS . — BEORIE A 2 KU B RE] 2 A4
SREARVFE— B KE I B H B — A5 R KU BT 76 1A -5 B AT A9 JXURS: AN Rl He o1l I

G SR 0 B A A IR A 300 A S 150 R AL, D) S R 1B 38 T A 4 70 A 3 o XL R e I 6 4
B — SIS, BEEA BT 32 KU T B AR 52, 3 2 UK AT iy A B BR 7= A (] 2 B 9 KOO R A
AR .

L% 8T KR B R A B B R, — DU R AT 5K T B 1k — IR - O 3 A% R A B o I . 58
1 43 TR 1R R AT TS B R 5 S A S A BRE B B R 0 TR A A BE R AR AT B R
4 By 1k — YL T F T 0 6 BRA /N T BUE B RCR A BEATACK B IR RS R RSB .

— T AR REERE L N KB H T REYE F VR . RIFNE SR E—E
PR AR EFHOREX RO B—X KB E A —FMiRSE - HKOEERR. IAFH
W RAPRERSHYEROXAMAE A FN 20 IFiR FN f & A8 5o KB il 28, 80 7 58 1%
BABEHH SRR E AN

FEAERITSHREZMATEE LARE. KERSEAREE - TEEGIN, E— T fFEd#E
F) T R SR T B ML AE B9 — A AF BEOR U B - o ) B R A R A S B 2 [m) U e T W) . 2640
H o 3 TR — D EOR R ZORE R, TR W X PR A BB R EREENER W, f8135
— L B V5 A B TR RN — R E RN ML R 2 KIS A, T RIERE B, B4 84
SHRE —MMERERE . 582 B OC R KUK ) A A XU A & URE 9 7 R TRl . RS
B T S R T S A RS o U e 9 XU B R T A A XU BRI . R B TR — R B Y
SIL i AR BT IR B IE TR B . X TR LA R0 » X T 410 — B AU 21T — WX FE Y T
o FEARCIE RS F2 o 24 25 B0 T A1F 30 AL A A 46 S 1) T PR 000 AR T T A o B X AR 2 A 301
(R E

20



GB/T 21109.3—2007/IEC 61511-3.2003

1 Xt 2 BORME AT , B 48 ik S {5 = Infaf 15 th 15 A

REMEESBERBEZ2TENALANBIEE BRI EREFEEN . BRMRBRET
AGRE R Rk 2,

— FR UL, B — 1 KU [ 3 % 1B SR A4 S JR AN SIS 22 8] AH ¢ 2 24 A9 7T RE A B R ERY , 2 R I T S B
SIS AR A fhit.

D.4 &8 SIL {E{&py/NE R B Fn2E 41

IR REATRER. B THELETERYE
fl\éﬂﬁ‘iﬁi ﬁi@.ﬁff:

177 % o

— A RBEEK;
— i S LR

NG — e e R 5 A 1 i - k2 1) % NG AN 1 7T B A B 10 52

P ook 8 B L A2 9 S B HE T . A
% TAEMEAMNTEREFEFEEN.

j@TV‘E&F%’Eﬁﬁ %])\Tﬁ‘ﬁ’& [ e ngnA'F, WRBIFA 2 BB St
. Eﬁtﬁ‘?ﬁ‘ﬁqﬂ SRR B R — "*E%‘-E‘J%fﬁﬁﬁ B o B SR BT 32 B 5050 # R A 2 LS i
BT, — D REMBAEEN DR, EZEREEEKR T 69 5UZ AR5 R0 85— .
ﬁ‘fiﬁﬁ,#fkﬁeﬁﬂﬁﬁlﬁﬁﬁﬂﬁ AERPF I I R B R 7 BB T B B A W
MERMATREMUR TR HAREAOME. EXFE T, BT RAERR TR BIIEAR &
FRREME S /o R o BOGETE (A TR it BB K MO0 5 il T3 20 TR A R 545, 4 A DL 4 f I ) BB
MR . SR AKYFEEFEXEFENEFEROFLT . BEARNBGERTRRES.

RL % B h T Z X F AR ST R &, & R SR 3 1R BE K SR A B3 . 2 40% 18 )
BRI RO .

HAH Bt (VM BREREFHBRR" (P ZEMNENREFEEN, LA A E TR —

FARGHHNBERE. Bt REAXERZEREL T RMEERN T RE, T P S EA KM L
21



GB/T 21109.3—2007/IEC 61511-3.:2003

fab - EE. RAERFERERSR SIS AW Z)E . I RIEI SRS LR AT, 4 5

M Pa

XF TR S AFRSHCRE T —LRE . 25 5 R IR IR 8 8RR 219 A5 A
ERAARKFY ., BHRNTHABRBERZHNEASEZE K, RX ) RE C 30739 38 2 8%

TREE T8 BT A .

B HOFA E LT HLE 6978 A B, A 06 2 688 T 01 4 7 3 00 0 i XIS, A 225K = A b T

R TIEEHAEMRE D. 1,

Wy W, W,
o ¥ . - o
Xy
P 1 a -
PR BRI Co |Fx |Ps X5
AT h 2 1 "
) — }———= 3 2 i
Fy Pa
ARLIHES] (6 e [ 17 &
SERRSEBLY, HEF o Ay S 4 3 2
= TR B T s [P
HMREHD ) .
B AB b 4 J
C=lR RSN - =REREK
PR FE RS R T Bk
W= B R ISIF R LI B S R 1 f R A o 'i0 A= R
ik
B D1 REHE EARR
xD.2 BRAREEKEERS
AL 250 STk & IE

I 3(®)] 1. EENETHTRERARGE

AW ¢ Cr | BEGE MIE TR FRRE.

W EMBREBERK THEEE S5 H 2, M Co.Cy.Ce 1 Co BN
MEHHARFEUEIMNER R G EENSHHNEREMEREER.
HEFET AR Cp | #iF 0.01~0.1

a] B Ak 1A B A [ R e By
. AIERBT R Cec | fiE>0.1~1.0

V=0.01 SMBAFYRLBRR

V=0.1 BN AETEYRAEER

V=0.5 ItR. MHFEAREFERE

e C, | LE>1.0

V=1 FE.ENFBUNIERE

22




F D.2(5)

GB/T 21109.3—2007/IEC 61511-3.:2003

R Z

big

B
[

& I (F)
EWEELE LIEME.REERKT
Y DX 3B o AR B [ R BERY LR E AT 3H . F
T 1 SRR R (L BE T 0L A [ i 9 Bk R
fe B X ) B[] BT A [ B, R 2
BA{E.
: o AE® TR E,

HRPRER Y S
409 ‘L
O
2,
2,
i
o
0.
BREW)
EFEER S 7 B . 4545
TR
AT BB R % [ fil -
HFMTA L BE. 52 W 5 v 3
EFRGNERM TR &, W
RAHE GB/T 21109 # it % il

fiE 7 9 M PEREYS R T 5 SIL 1 1P BE
HHEN.

Fa

W

ZE B KA

[

[

MU EHEREBEER

dRAFENAF 01

BREE

BEREEBT
[k 3=

3. W&E L,

RA Y 51 OU#R 2 B 5K A9 i 4R

8] f9 B [8] BE &8 i
EREUERLE

wAMTEREH
fER R EE.
RE, RiF AHEMK
e 1E /9 A B B O R
BN R E S E R
BEPHRET KB EA—ER &
M . W GB/T 21109, 1—2007
3.2.43.2,

6. D BB iE BT, K (8 85 R
10D | B4% B3 2 8 A &R a9 H i KR
LA HEN B BT KB BT A8
RFHBRRNEER.

1B~

EEIWMIFE AERE. WD 1~D.6,

b O AN I N o e S DS B T T R R b - D A S R e R I B g I e o A < 2

D.7 ZERREWFREMNERLTERRKEE

TE 2R B SR AT 7™ 3 49 SRS R 83 45 » 0 P68 RS T 7 FA 0 A8 Se B IR SR R B R, IT 0 e B
HERPRTUBRY RN TR EOEURE. RD.3 KU THETERNER. LR EY RN
ENBRESSTIBL) MMNEAX FERERGGLHBHERLGR. ITRMETEHRELE T8

R fL BAT AR RE B Z Y .

23




GB/T 21109.3—2007/1EC 61511-3:2003

D3 —BABFE
R 5% 59 P
Cr | SERBMBIFG R BIRRRE. B | — %2 R 8 SR AR
HABZURELFAMES T/ BT | MUROREARE S
OESS B0 F K 9 /L 7S e
Co | TEESEHEE A A 3 R E AR A B BEEEEHEERSREEGE BT HE
B AR EE A E S
Co | THERABRFERBEMNBRALS4EEL | INDEDBERENERHENARNE R
RRO 15 A S 69 2 o P 0 R G 7, 35 T B P B AT
Co | MERAEFHFERRSRMEEE | RARATRREET
AR 2 A 2 th B R A AT R B A7 R A 5 S A B R
T i 1 B A 7
BB A R 3 2 AR B )
4080 1 K 00 R

VA Je 0T R[] R T AT B9 D. 2 KR B B R R R A — R . TR, B T 5 A RS AR
F MO B A F 28 HRMRAT 280P MW, B8 X A % 4 )q 80 8 A R iR

Mg LR,
Wy W, Wy
a S e
Ca Az
Fy [P 1 # .
SRR A B g
T IT R A Ca ) — 2 1 a
L F B Py
> KT
Ce B X4
€ . 3 2 1
['B .ul\
ﬁmmm§ﬂ<g & Py S ,
RS, HF 4 S O 4
LT REEpTE Fy Pr
FMIRER) £ % ) \ ,
C=ERE% PR i
3 =EHHRELER
F=A4EH b= R —ASIF R R
P=@ SR BB 1. 2. 3. 4=%AREHSH
W={EBT% B AISIF A AR BT B84 R A fa B 9hF
R B

B D.2 KR FEHFEF

D.8 HFEREREREMWHRKERTE R X EE

T R R AT BT BUR B 0 0 T KU P vk i e e B SR R ECR, B RE S ®
SR I B 2K RO SR B B M R B AR . B R A S B AT AT A AN I A T A R I A A 7 Y A
{1 — BB A B35 43 T AT AT S8R AT 42 2K )5 SR 9 B SE B P SR . o T KU BB O 9 i 5 4
FREL S5 A Y T2 1 P S G i P BT 4R O ) AR B AT AR B . N R A S B K A K Y

24




GB/T 21109.3—2007/IEC 61511-3:2003

TEREFRN, —EEENGREBH Ci~Co. FESHAERFRM A B A GEA AR E.

RATHERPE— KB E A 3 — DO H TR HR A A . 8, d TAERH SR
MBS, BORRIER F 2% . HEZMERA TS P M W, B8 %E 3[R R %2 4 J5 5 B 6 i 2
T SCE—FE .

D.9 HZAHERFE—HIASHRAFTRUNEAT BEMRRPIENTERER

FEFZHAT N ERNEAMNERBRLZHBEFLEY. SHHESBRIUFHXNTENE
FREROFAAERRXFE. M TEEVMNS T PMARXE . TEAARBMTE. BEADEEEE®
SCRETESF R, B B8 AN SR A B 5R B 2 BB 2k R BT ¥ I 3 B9 Bir A AU 9 R B .



GB/T 21109.3—2007/IEC 61511-3.2003

M R E
(B P B 3R
BEERNRETBEUSL—ERLE - NEHE

E.1 #&
AW RET 6925  E AR A T

DIN V 19250,1994 :Control technology: Fundamental safety aspects to be considered for measure-
ment and control equipment

AR RMART -FHENRLZLDEN LT RESFRORNEE %, EE2-FEETE fH
WA S R MEA S BEG REHXREEZ AR, E - T NURELIENEL5T
BHFR.

WHEERTHEZSB XESHHAFEHA T HEZLURRELRBEATHM ERFHLOFE.
ME AP —HPEFE-ISH A GIEEFEN I ESHAGER, NTIRESRANELZLNRIO LS
RSN, KBS

— R VEXT AU BE T 4 T Al L AN

— RAREHAREEGEE.

DB B Jy ok Al e E T B AR BT R ey B 5 REFE T EHF BB RE > K8
.

A Bff st n T _E 3R Jr 8 (FE DIN V 19250 #1 VDI/VDE 2180 w48 1 4 38 ) 78 1 72 T oll #1014 40 5%
HE R, Z T EC A FIF O R EE A R T LR T Fr e, B E B TUV (R [ 4 1
HEBZOMAR T UMW EEEHLYREZ. KERATHE 1T RE2RENLLTRESFY;
HEIMEEZRRTHEMZLTBESFRZARNKER.

E.2 U RIeERBHIH

RS BREER RGP BT PREER LTS MEETER, Bk, BB RS A 4
RELFIL2E

—HEANBRERRE;

— I BERERS;

— R RESK.

NENEHOEMBERAERA LB ERNFHEZRERE LEFSHORM THEL HEE
R, R ZEEXRI g EFEMEIT U A AN R ER RENE S BT RS

EASBREMNRESATEL ERETHERARETL MiEfr. EaEMETREE RN
B ERA/S0E%. LA PN ELNRRERNZA . A RERH RGL TESEREZ P EH
PAMEM T RS, (—BATEARSMHZRELI BPCS.)

EREN - TEBRL S7HE ARE IR ENMIEZTRER EFRELH, IBRERASEHS
FifE. dREURGEHMELSBRL A— T AFSERENMESREARREIN LT THCGER
AT E R LS BRERRL) .

ZENRREUT B AR T M ERBERECRIPRED WA R - NMaR M4 .

MRAAFELZENRRAR  RETREALESBEARGT N - ERFH.

HEANBREWNAGMHE , BFHLENERENERERMN, X EERR R E LR F A

. WO AT EEBRERES TR BPCS MER ARG ER TEBLLIERE MERERR.
26



GB/T 21109.3—2007/IEC 61511-3.2003

E3 REBEMNSZEEE

REEETRESERFHNEREFAERIELNEE. ENBRAFELZLNRRTENG. 4
A& BPCS Ml R X BB LZ 2R ATERZRDMK.

AR GXEREE LM F IR ARERANHFEX.

AR T A H TR A A
) BRTE fe I DX 32K f) 430 5 0 5 A ) R R I [

— B E R S R A T REYE s A K

— R EMERREA B (EFTA B H AN KU R R R T MR T R4 R FH

MR — BRI AR HEER,

XEEETUT 4 PRS-

—RRHEANERO;

— B fE R X Y 43T 3R 5 4% R I [B] RO R AL ()

— R R R F A R AT RETE(P)

— AW RERMEW).

5T AR P A R e T RAE B — R £ I RE R & 2 SE B F RN, 7575 i ke U
TR S . RESHPNARSHE RGN AREAXORERNEHEE. YN0 THRIE
EREFEE R R KPR ZER AR, NFLELLTBUEFRESHAESROBE. fFh
—M 7, Z2E8W HEHRELRRELTFETRETHFGNE LY. EERFA-HFEHHF
P WA FBSER R BARE A EO T  BLe s W, o ZEsh B b, X B 8 B 3% 40 i of 0 0 9 & o 89
SERMEFRE R, BRI AR IRETH B S .

E 4 NMEEEE: ARRP

LR RS HSERREME E. 1 iR, SSRGS E 57 K 8K (C,<C,<C <
Co; Fy<<F,; Py<<P,; W, <W,<W,), BE 1HFZ2HPHNITRENEE. 1, BILLIVEEL B K RE
YRR EENEERN LN ER. ‘

< I <
. AL J

E.1 DIN V 19250 KB E

ARBRHPREED
27



GB/T 21109.3—2007/IEC 61511-3:2003

SHERLSNRARFTEHGHORKE N, ~EZBRECEAFENFZ BN LEMURRGEN B KE.
EREFPHECREEZAORYAEEAUERLSBRL £ TRRRSHFHHE,

/1 DIN 'V 19250 w334 ) Jr 2k v LA 2R ¢ 3 00 W] 36 i 30 180 58 XU » % 7 3 T AR 408 8 7 1) 2 0
EERFR. R FMN, ZREFRE TS T2 R 50 5 50H8 5 KU 8K, B — At
e » B3R B A L A9 B Bt B = 0 .

MR TR, A E MR AEAEBE R ERER AK 71 AK 8. B KUR: 2 A PR 2
AK 6 T 2 Lo 4 ] e B

X X SR AF PR, ol T AT BE IS 2 A JL 4 4 U R 4B & A Z5R, R4l VDI/VDE 2180, A 422K,

Bz 53 B P A~ DX«

PRV DX 8% 1. ] 3 55 A9 824 KU (SIL 1 #1 SIL 2)
RS X 8K, 2 . n] B 35 7988 & KU (SIL 3)
B E.1&/RTH4E DIN V 19250 HERERMARE KB Z EMHELER.

*E1 S5XEEEXHEBMEED
R B 5 P P
C | HARBHMEGE
C: | M ABRBAFERAALGE; —AFr | - CBETATARARGTH
BRO) . wg E G A T SR 8
B B i Bt 7 5 M A
C. | Fremm R e AT
L K K B RO | F | A ER N B IR R X B e 2. W ERERE L.
HEREHAORBE) | F, | 2EFAAKNEEEERER KRG
BEGRBHERNT | P | —m A TATE 3. HBHINEE.
fEHECP) A ERET L
MG R ARG AR B
R B ;

P,

JLF AT HE

—REREFEENEEWME
R REBERER ) ;
—HAER M ESBER (FIE
TR R, AR FBAfE
Ko 3 A R AR T B
fEAS ) 5

—fE R 3 Y R S (AT fE
A RE SR AE — R & T T fE
1) 26 A= 3 3ED 5

— EBRELEB(XHER AL
3 A R R Rl Bk
B AT BEAFEXFHER).

AUGE % A BB HE (W)

HAAMBELZENEHHTEERD AR

W e b o R Lok

w, | BTRBELR L 60 5 SRR A 3 HLX
I BCIR T e R A LK

. | BRI 0 B B REK 3

TR B L H Ak

4. W EH R Rl RS 8A W
I dE fo] % 4 U & & % (E/E/PE =
HA B A (8 40 & {1 7 51 5 KK e
RRMER TR T AHEREN S
[ZAETE

28



GB/T 21109.3—2007/IEC 61511-3:2003

GB/T 21109,DIN V 19250 #1 VDI/VDE 2180 Z [ #)x<Z& LK E. 2.
GB/T 21109 £%| DIN V 19250 VDI/VDEZ2180

[ Akl (
Ak2 A B 1
SIL1 ERK
L J Ak3
'l
l SIL2 Ak4
> < & $
AkS
\

B ¥
E.5 Eﬁﬁﬂﬁﬁﬂ%{ﬁ%

%ﬁfﬁﬁhﬁﬁ “94' [ s#fﬁ
R LA 4 FLBY TR 3 7]
(B8 1 B A RS L B

L Wil

55 PRES
v»‘”‘ohg

&



GB/T 21109.3—2007/IEC 61511-3:2003

GB/T 21109.DIN V 19250 1 VDI/VDE 2180 Z[EIfX & WE E. 2,
GB/T 21109 %] DIN V 19250 VDI/VDE2180

w
Ak2 HE X1
SIL1 ERR)
Ak3
w,
[ SiL2 I Ak4
@ Y <
SIL4

E5 ENARKRE ‘ft R %

o7 LA 75 A LS BT £ 4 i)

-

s
\p

&



GB/T 21109.3—2007/1IEC 61511-3.:2003

M H F
(BEFREHD
R E 44 (LOPA)

F.1 #iR

A AR T — R 4RI JZ 20 B (LOPA) B S R fa B 40 A TR 380 3 DA F& B 0 mT #8845 20
P CHAZOP B 58 5t #4806 & T 38k S0P 451 2 5t PR i i B sl ok 48 fe B i) 4 4P 2 3 8 B 1 R 3 1)
FERG . TR A AR A XS e ) S LA B 7 5 St — 2B B IR T 43 A7 B RS . a5 B S XL e
H AR — MU R % 2 Dy 68 (SIF) #9142 41X Fi B K, LOPA Jr 3% SR 9 i R 7 3 19 SIF )% 258
BAEFHSIL),

A RATERMYE MR . HERT FEN - REHE, KTEETTEANSEFE
IV 0 AR B — T T s

Guidelines for Safe Automation of Chemical Processes, American Institute of Chemical Engineers,
CCPS,345 East 47" Street,New York,NY 10017,1993,ISBN 0-8169-0554-1,

F.2 RIFBESH

GB/T 21109. 1 FEX ML LAEMAPTERER T — MU RLLIENRLTEEFR. X7
A LOPA BER T 1MHA L) ®—Fink, 2R/ AP R ERBE - MUERE LT
BEAY SIL. /LRI ALY -

— M H BN RARELSRORIER;

— AR AR TR

— i HEAR;

— o AR TR

— X F RS A 2SR CR/ RS

— R AT R .

TE/NA BB AR 32 d LOPA Jrkay 35l

LOPA i EH{5 B S A ST K M #4510 4 (HAZOP Bra) M S M EE+. R F. 1
T T RYZ 53T (LOPA) BT i s M e HAZOP i B eh B MBI Z R XK. B F. 1 kxR
THHT LOPA B— St BRI TEAR 0% 3R .

LOPA 434 T fa s AT W] 8 2 2 7575 22 SIF DA K G B a8 SIF frii ML w B SR,

F.3 ZWEH
#ERE F. 168, A\ HAZOP IR FrfE N ST EHE ARG R BEAS 1 5.
F.4 TEHEYH

REEXF. 2, TERMFHNS ., T - PEEFHREEEFR . BHM) JES) HE KHEHE
(E), EfTS AR F. 1 95 2 54,

30



GB/T 21109.3—2007/IEC 61511-3.2003

= F.1 J HAZOP S HeI A F LOPA g5

LOPA ERPER HAZOP fr G5 B

B EE

P EREFEEH

3 B B

30 % T B b EE

B4R | BARTRE

R 0 IR ﬁmﬁ%#ghx\\

# 1 10 11
L EEEH |
ek 5P
F.3 A gE
F.14.1 F.12

F.14.10

L | 107 | Bk
HE| 3l
"k K Ty

e

2 |zEm 108 B
B3 3l
'AK R

=

N
. RES

OPA) &

®F2 ¥WEHTFEREER
FEESR B8
B (M) 572 3R NG 0 30 18 TF 90 o B 0 840 S BR T 3 4 R A X 08 4B L A LS R I S E T R
I 1) ERGAAHH BB HTESIRFENARGT.
K 5 F  (E) FPERBERMTFESHER S ERERIG,
F.5 S|&ZEH

BF1E3FGIHMTRAEFHIATIRER. BRFEAAFE5IERHE,BENLELD 5] HxX

EEEMN.

31



GB/T 21109.3—2007/IEC 61511-3.2003

F.6 3|&ZAgEtE

FI1EASBEAT G| RERMTREEM. B ESH/F. RF.3 R R THAG EZFHEAT
fied:., EHES| KERTREER . /NMIMSE EEFEELN.
#F.3 SlEWEEN

L] BAHFRARARMEEREN - KA -RIVKE.
fi& A3 D EE A URF KB REG f<107%, /%
— = HETEBRENFRAREERRR.

EL fMFaAHRAREZEBREN —RKE—RINKK.
AR R T R B

1074 f<<1072, /4F
" — WU ERAFREABRERFHR; 4 o

M BERRE LR MRRA.
AE i & B A T AE T B A P9 B A ) — TR

A — R
1072 'y
# M ERE R IESAHEE
T S B R RO A 12
F.7 ®R¥FE

2R THBIIVHFEFEESHENEPEEL ., 8NP EESH —Hik &M/ S ohaE 5 H
e — B RPEARNEEREHRAHAR. BUSTEERTHIENRPETEER LR E
(IPL) (WL F. 9)

B F. 1 A58 5 3030 T F PR A —A 51 R FHE B REAR A& A= — 4> 5w S0 19 7T BB 1 /9 o R e it
XARHH IO FREFENTERENSS. YFBHERENFRNEREZ IR ES,IET
B 1k 3t 0 O R

BE 18550 TF—TREATRER RGEBPCS) ., WE Y5 &JFH % 4w, BPCS i) — 4~
0 [e] B T By kR R S & 4R, U A B 3EF PFD. MBS .

F 185 PR E —MENEHFREANREMARRER THABIMNGL. RF.45HT
R4 2B PFD, {8 .

£ F4 RPE@HER) #BY PFD,,

3 ia= PFD,.

5 [ B 1.0X107!
ABPATREN (2 5IM AR 1.0X107*~1.0x10"*
AHRATREh (b FERRE T 0.5~1.0
45 B 3 1B e 1.0Xx107}
FARE N WE FUE L B ARSI E D B BB | 10 ERE AR FEAR KR AR ST W PR (B T L BB SRR
PR {H TR e ED
F.8 MimEE

BREETAILBRN BN EWSRAEN. HEF4.

—iME¥E;

—BECHE) s R
32



GB/T 21109.3—2007/IEC 61511-3.2003

— PRI Heakr.

BRI A AR R R P B REB IR mE A R . HETH
— Bl KB B A B OR B K R 5

—EF R

—RWEAR.

LOPA /N B 5E B A WU Z 946 2469 PED JHEEMIZIAE F. 1 595 6 5.

F.9 ¥3r&®PEAPL)

B F. 155 7 S5 T W 2 IPL HERI A PR P Z .

- Ry R PLFE—4 IPL AR .

—RER R K REFEM T H 69 X, B & /NEE 100 15
—— Rt Al AR AR & (0. 9 SUE R MR IhEE

— ERAUTEZESAL:

a) Ttk IPL Ryt Rk By 1L sl e — W 16 49 fE B 3 1 (] 2k 48 I B . LAY
Bl ZLRHARREARIONER. A TEHERBITESEAFA-LRESF, BEZ4
FFE FAR AT h—4 TPL 3R Ja 3h 34k .

b)  FILPE-IPL 25 O %0 /Y fE KA S A AR P E AR IR SLAY

o) AfEE. AT {E4E IPL BESRAT AT A AR L ThRE . ZE B0 hALEE T BVl R BN R G R MW
ik B

d)  ATHREYE B BT AR A BY T R B AR IhRE . A R G WA 5 0 LR i R b
E-3i0p

HA 5 T FIPE & — P i S P AT R 0 T 5 801 0 3 ) TR L8 4R 7 J= 24 T 0 26 O 2 S R 4
BX.

F.10 shiEp R4 aEts

IR TTREHECHE F. 155 4 FDRLURPE AR 0 PEDCE F. 155 5 51~ 7 51) B o 78 i o )
BT RERE . B oh B BB R N SO /4E  FE R F. 1 (0% 8 B,

A0 5 o ] 0 T B T A 28 0 327 0 2 0 A S 0 U 0 T R PL. (LR
VA3 T R — 2 B U

A 55 o ] 0 29 T A T A 2 7 5 0 o D 00 I A IR %
S 4UE R G (SIS R IR 2 2 B 8% R AT 42 4 0 I vk RSN . 1SR RS AT BT %
SRRSO U REEH I F. 1 36 TR o A0S PR T AR LR B A ST A AL R R
R o A o 6] 0 32 T A 20 R 2 L SR — A4 SIS,

F.11 SIF S¥#%%

WRFTE—F K SIF, W AT e 23 69 7 B M S 2069 2 7 o T BR LA A () 69 35 0 o] R Pk 51 B
I BYEFR . KT HER SIF B—4~ PFD,, #2kfE SIS M KEIFHEAR 9 Fid.

F.12 BREEHMTREY

25 8 ZIME 9 FIMBUEMR B AT H H O BmEBEE AT REHE, SRS 10 9. XMIHE—
H#EGTHE/DAR B SR EEHOEMACFCRBEFEG R TREEN L.

F.13 BHRE
I Ji 25 R AT 2 SR [R] A5 B i B A7 7 T R A 0 B SR 1 WA M SR F T BB R Il ke . i A, B AT

33



GB/T 21109.3—2007/IEC 61511-3:2003

51 A K KA A K YE B SR B9 C R S A rTRERE AR N, SF T TR T m A AL
— K R B KU = (B A 5 SR SRR 9 2 A 1 P R X (BRI BE 3D X (— A4
AT KA I BEHR) X (FE KK P il A 7 F R BEH) .
Ko RAFEYRBRHEMAEEEREFEEME FATEUATHR AKX
— A EYRBRERNBGERE =T A SRR CBREN I X (— 1T AKE
AR BB X (FERE B I IR B 15 3 BB
TR 53t & 2R % b FTR N /N R F6) 1R 48 24 K o ) R 3801 80 0T A0 32 S v )k T T SR
FUREEEEM,
7 I 3 2 > 37 75 B0 9 45 57 o i oK R T 0 5 X B R 4 F A BUKURS
MREWERE DT AR ZEWMBAN OBAAEN, LOPA gt e T . A, B RZEm A0
] B2 52k B FLA BUA B on s I B A KUK , a0 SR 7E 22 57 b RSB AT 5 £ £ B A 6 ool e A XU o 6
.

F.14 56l

T EGE A ERGRTE HAZOP $F 58 R B 3 — S ma FF 6 LOPA ki — 4 m i,
F 4.1 HmE4MTEYER

HAZOP SR — PRI E S RNEFHEERII—MiE. AEHRNEHEBHKI —185%
WA EMERAPRIEN T AFHNLER. SRS PHERARBRERENR WRFE—T
RAKBERAEREXNKHTREE. BHEmFHESFBESARKTESHGT, LOPA MFEREF. 2 &
FRCEESFR RN ER . BRI EE SRR FO1 S 1SR 2 5.
F.14.2 5|%FEH

HAZOP BFRFIH T B EA B 51 R IR , B 3% BE4F 19 %8 21K Hh B Fn B Rz 3 78 U8 il [ B& 2R L
XENFIREEGEHABRF. 1 8% 371,
F.14.3 S|&7aEH

T EATERKEFR 15 FakdE KK PHEFNEE . FH—F R, DR
10 FRAE—WEBHKPW NS, ERF 15 45 FEA 0.1 F4/4F. fEABEMT] L FRE R
BAREHFMERZOM MLIAEHIBHE LB LI EEHAEAHG.
F.14.4 ®RPEE&IT

HBRRXBEIAA MBS SR IFAEKEA - MH AL BRELEHE . 8 —1
BEERREXBAESRBRRSEHNERAREE. & TERNEEH, LOPA /NAME 7L UK TR R K
R REAR 10 £, HMCARE BB, B F. 15 5 FIRMEA 0.1 9 —MA.
F.14.5 BPCS

ERBLART, J R E . BPCS A — ¥ [ 8%, & al AR 45 5 5 2% o /9 I B2 98 59 5 A 3 525
Mk EPHER. YRS EER SR EHEMN,BPCSHEAMBIR NS LENER., HALBERL
LA IE @& He , BPCS & — MR E . BPCS £ — MR W §E A DCSUr Bl 2 R 50 3F H A 7= A RS
3o 3R B o [ B BB A3 & 7. EI LOPA /NGB SE 0.1 ) —4 PFD,, B XA F. 1
% 5 3 #Y BPCS T A 0. 1} BPCS 3#i5%,0. 1 ZHK AT .
F.14.6 RE

TERBNR BEAR A HIK 3 — MR 3R, B 3EHE T BPCS 895 — A [ #5 A F— 4K [\ T i
BEFE iy EE il 88 L. WA RSN AR B IRE, I ERBER TR XK ZER. HAM
BEEBEASREEMEBEARMN -1 BPCSEHR BT, HUEHBEFERE-TRIPE. A TERER
—HREZEHEH,LOPA /PR E PFD,, 4 0. 1 B 4H . HFEHEHEABF 1B 5 7IMMEES
R

34



GB/T 21109.3—2007/IEC 61511-3:2003

F.14.7 HmRE

B ETHEHAREXEZRE K. REERGEEHEIVIESEMEAPITEY. dBZLE
R BOR BT A AR BRAE A B A K S Sl R R R E R . IR R SR A2 BR U [al BLAE , LOPA /]
AT AE D8R b g A B RG RUBE PR AR 10 £, IR, ZE L L1 55 6 30 A BRF o ok 48 A JRU B A I — A R DA
0.1.

F.14.8 33 {R#EPL)

R #HEEAFERBN— RZ2 B, FRAAE RS H K b 7e s R Al B R =4S EE#.
TEEEM R HEFER S Z 5 N RIER A S 2R 5TER. %2 W a0 e T 3B it
Tt D ZF , 3 B TEE 47 i B A Al RE A Ae 8 85 A0 22 4 R 0D o 69\ R SR 30, B LA 2 4 PR L B R A 2
—AMRIZ . BAETRER AN — YA A I, 15 AR B AT B IR) A SR %R B A 4 i A O B
FE. H R4 B R — IPL (AN, B PIFER F. 138 7 394,34 PFD, 518 0. 01,

F.14.9 FiEfEHraEH

EEF. 1 &5 05%—H—FTREXRIIEHMBAE F. 15 8 5l haf9FE T fEHE T g, 4@ 8
BHRRK 1077,

F.14.10 SIS

PRAP 2 T A 1% Dol A A XL BT DA R R HE I . {H I B 7E BPCS M IE &% B2 — A IR
RIEAFIF AT HRE T DL AR BE M B R A B A 3K 75 M I B9 3852 . LOPA /N4 e 5 38 I — A~ b — S L T 56
M—AHEB I E R AR R EE RN ERN — R E R4 S A SIF. ¥t #Y SIF &
& F SIL 1 8K E, A M PFD,, % 0.01. {8 0.01 LA F. 15 9 7Y SIF E¥HFR T M.

55 8 FIREE 9 FIAHEM AT E B OB T RRE SR AXI0DBAEF. 1 /% 10 51,
F.14.11 T—4 SIF

BAE LOPA /NAZE RS 2 5] K vl BBt OB R # 28 YR [l B AR 380 . il 36 .3 feiffy e 452 1l B
KEH) AT REYE . JF7EE F.1 55 4 FHRIEA 0. 1,

MRV W 1] B R AR R, M B BOTRHERP R RE s SIS IKAFE. BiRm
R E R BPCS, LOPA /pHHE MR ATREEEN N 1 X107°, TTEWMBHF R ATREHERN 1 X
107°, XEC{EP AR F. 15 8 FIFEE 10 71,

LOPA /|N2H %5 4k 22 473X F 4347 B 3 HAZOP BF5E o i A 25 ) 00 I 25 B0 s 4b 38 52 4 1k

B J A R R s A [R) A B 9 7 4 R A T S A R 9 S 14 T R A R

FEA] h R 3 2 A A — W, AR 11X 107°, HEARESREIHEE T
FIE KRR 0. 1LIEMMBREHT , — AL TFREPEBESE 0. 1, B KK FEHBCA AR
T ERERE

KRPFERBATERR =FE BV ERBEHCBENFAHTREEE) X CKK SR
A

KR A B A R = (1. 1X107%) X 0. 5=5.5X10"*

MRS T XA ER A AR, I BAF B — PRERKRES T F e 24 H#i, Hik LOPA
MNAR THEC TR




Il

Il

21109. 3-2

007

foE AN R O R OH
x b M
HREIVHAEHREMRAGHNINGERE
FEIMWH - MEERWRLREEN
ELHIER
GB/T 21109. 3—2007/IEC 61511-3:2003

*

o E A5 HE ) B AL HORR K AT
EHEEMA=ERALE 16 5

HR B 4 75 - 100045
it www. spc. net. cn
B 1% . 68523946 68517548
dEFELELEESER R
BHHFEBIELH

*

Fr4 8801230 1/16 Eisk 2.75 F¥ 72 FF

20084E 1 A% —BR 20084E 1 A —KER

¥*

$E. 155066 » 1-30413 Efr 30.00 T

MANEZESE BRAMHETHOEGR
BEE SR
2648 #3% . (010)68533533

2007/1EC 61511-3.2003

GB/T 21109.3



