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FIIPLC) .

4.5.10 @k

WM S 5 T8 S DA 5%, AR 00T #RROR FAL MR ZE R o Hh 00 e i e s 3 B FR oR
fafstha (DU) w] DU AL B f 7 8% e o R fa et (DD) o fbAh, BN 25 8 Y] 51 I S5 ik 22 4 2
ZUAH 5 10082 IR A 0 S P ) S

4.5.11 BiTHEAE EHMAE RIS

BANE RS IMEAR NAE (PFD) RGN 5 #E . BAERKLT, XE e %
WA A R RS R (DU) ALEUE IS E, WA BEfesds. WAL Wi, 7R ERE
fRlkes .

T2t ) A 0 A 00 280 P s P PR IR S o FEAL AL TR Wl (PFD) (EHIN, NiZ75 FEIX AN
R ) 7 o Vi

X ] B R 4% 7 AR R (PFD) B HH 24 K B REHI o

RERGHIER

FEA SAFUE IR BE IS D0 T, PR AE 22 3 A7 S S IR (SAT) 22 JE kAT o I SRS Sl P BRI,
VR P N R N AT o B AT FIZES N B RLEEAT ER

HIZGIERICR

AR E R B S DU 2 A

——IaAT/fE R AT A E IR FT (HazOp) (1% &0 fa S P 25
—— LR TAER;

— G BARSHCR;




5.1

5.2

5.3
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—— R R E R B . GRS M AR (PAT) FE IR (P&T), IR HTH A (PAT) T2 WAEKE
(P&ID) ) ;

—— T/ BRSO (e A e EE SRR (STL) AR

—— At % 75 W (PFD) 26, GG H A, 52 A2 W 7041 (FMEDA) B

—— KRG (SIS) Rl

——IIRe IR

—— S E DI REAN ORI 2 2 R I
—— IR

—— AN R G 1 2 DRI R
—— 4RI

—— B AR S RAE R BT

— M ERAS 5E A,

—— W Berh Tl A o RIERAE %

5 EMEIT

:E'\)n\“

SESFEHE R P A AT 55 HB N 22 4 R EAE N 2 4R 5L it

E1TRAE] A FE BRI

A5 79 HER) (PFD) H BLEEE T 5 SCHOMARA] FG o IR, NI seilala]fg, ok Had st Eis it
K&,

K56 B 1 S AE A I 5 F o 8 DR S PE AN A B0 AR e iH &1, X AT BRI T AN[E] (13 AT B BRI 52 P 1y
BCn: JE S B o

A ZGIRE T AR KA 12 50 R G- HAT A8 N5 A S HAt AT 25 dH 47 B AT, 2 ILIEC 61511 —
1:2016%15.2.1~5.2.3,

ARG TR AT 5 S AT 55 e T I0AE, A&l R o HoAR (PAT) &4t

BITHHSCHERIIC R
5.3.1 =

VR A EAE N GO B 1T R R AV BE A BIARAF D 3, FvTRIAVE 3 2645 48 51 Bk AT
ERAMK (W5, 2), 2= WLIEC 61511,

Xt D NAE LT ER
5.3.2 #IPIRIER
HeP AL TR (ML RIER) KR T 7 AN 18] (8] B N BT IO AR W IRIR 2 DA E LT
RS, AT
—— 3 B B 5
——33 H AR VE 25 K
Y4 T BN (PFD) (. BBk T4, 5. TrR Ul %€ IMTTR, T34 4E 5 FrS2 I 18] (MTTR) A g K.
5.3.3 {flieS+H

RIS (WL 4. 7) HEAT FIRE 3G R AE TR S B Ui B .
5.3.4 TiEieH

1E5. 2F 3 A H A 2 2/ DB A DL 2R
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5.4

5.5

5.6
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——SE BRI AN AE S AR

——Z 5B TAEN R4,

—— BRI G B

——E 2B LA R G ARE A2 R IR

—— BRI PTIR R 5 (. MR S5 . ZRTIRE ) ;

—— I A RS P 22 5

——3& I B I A T 2% 5

—— RGUEYE 5 BICARATEREN FEOR BN A I ) A S RAIE 4 R

5.3.5 HEHIEICE

FRRIBATHE HDMAC SR, IR A BAE A B R G0 5. 3. 44 T e BSOS N 2
FROCRE B 200 2R

— R E IR, FERALEL |

——HERIN CAne BAETERE)

— R (k. %4

—— BRI (BENL, REHD

—— R R (e T2, BheiG, REE MR, BRI

—— RS (A W S AHE D .

e R EMRELE

FEFFEEUE IR MR ST, SR RO A P IR AR N AN RE 7 B8R (PAT) L 5K 2 [AJEAT
PRGN T IERA R A R AR 22

(5
5.5.1 IREDHEA (PAT) RGEHIER

Bl RGGAFE LG, Ll RGPS v] BEA S B B 8 iR U AT IR E 1% L e R
GUETFREEN TR EXFET, #%FHWEME (PFD) EHSE T, XEWRETRAE/FAT
TR LA e B (SIL) 3 28hnifE. MEABEVPAGIT, RERH SRR 235 24 KRG MR 0 &
Gt NSO BRI S AT RS N L, FRAE D6 B RS O AT E I

UFEAEASBE AL : LR L B A [F) () & 1, XN IB 2, IR 2, I 0@ TR AR
o i3 PR 22 4 R G AT AR R A (P TR, D P R AR A

WA T RARHETEC 61508,  JUJ A 4 g 2 14 £ B 35 A

5.5.2 ST ZMIEK

FEXT IR T2 (22 A ER 1)) S50 p AR AT B 25O, REPPAG A S Hn 22 43l AT E IR 32
Wi o R A5 RN AN 22 e A 22 R R R G, JF BLIEIR A it N IR .

1L BITREFE 5N
5.6.1 {FIEEIT

12 1L AT AR IR AL AR B L T o B — T AR W AR R HR (PAT) R G115 1EIBAT
5.6.2 EHEEN

HEHAIA S T YIRS, RS TIEERA SE), RAR Bl A (H5.5.2) .
5.7 RN

— PSS A BRI 2 A A SRR AR AR, N R LA R AR A A ) AR R
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Mt & A
(ERHE)
S ERIRIETNE

AR T H R B RRAE 2 4 it Hh A8 P ) 0 M S B AR AR R PR R AR 2SR, AR IE
PEH R TR L WA ARG Ik o S S5 55 AR S LTI, A R o0l 5 5 I A 55 (K s oo

a0 H A&
HAME (Organization check)

1

—_ e e e e e e e e

1

2

2.

.1

DO U W

Ol & W DN —

. 6.
language)
IMTAHE R INYE (Manufacturer specifications on analyser)

1

M /FCA (Type/Version)
MEVEHE. £&Es (Measurement range, sensor)
RS (Serial no.)
filif: (Hardware rev. no.)
BAF (Software rev. no.)
Y (Documentation)
VRYRRAS (Documentation version number)
FRfEFEE (Comprehensibility)
1E#aYE (Correctness)
SEHE (Completeness)
F4HE S %S EEM 224 i8] (Operating and safety instructions in the local

JF% 2 WIEC 61508 f{SIL28%SIL3 (Development pursuant to IEC 61 508 SIL2 or SIL3)

2.2 EMCZWIEC 61326-3-1/1EC 61326-3-2( EMC assured pursuant to IEC 61 326-3-1 / IEC
61 326-3-2

2.3 AREKMMER (Failure rate DU)

2.4 RKRIHFER (Failure rate DD)

2.5 Failure rate SU

2.6 Failure rate SD

2.7 MEIHEERTER B 151t B s I E S (EC design pattern test certificate for measuring
function)

2.

W W W W W W W WD DN DNDDNDDND DD DD

N O O &= W DN~

S w N~ O

5

FRFHIIEE (Permissible humidity)

IIEIE EVEH (Ambient temperature range)
B R Anbient temperature effect
HFEEEVEE (Process temperature range)
TFEEE R (Process temperature effect)
I FEE 7375 (Process pressure range)

T FEE 780 (Process pressure effect)
YRS (Effect of vibrations)

AP L (Maintenance appraisal)

%1t (Design)

BHMP %24 (Occupational safety)

BAEPE (Operability)

TR E NN ERGE /] (Capacity for resetting to default settings)
HESH (Locking of parameterizing)

W& ES (Failure signal)

R 4ER{ES (Service request signal)

12
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3.8 MR%1ES (Service signal)

3.9 43 (Maintenance outlay)

3.1 0 43" K1F (Maintenance friendliness)

3.1 1 HERZXHE PR B & A B B E 11 PP (Experienced data about manufacturer’ s devices
subject to this appraisal)

4 BiiEEML (Explosion protection appraisal)

4.1 BSHAhIEE HEEE ) (Interlinking capability with other Ex—devices)

4.2 FEUEH/FVETF MR E SR (Requirements in inspection certificates/operating manuals

4.3 R (Labelling of the device)

4.4 BRHEBOTE B SR8 I A G R AE BT R T AT S HE A ] (EC design pattern test
certificate and manufacturer’s declaration of conformity with regard to explosion
protection)

5 MEFEAEVETEAL (Material compatibility appraisal)

5.1 f&&2% (Sensor)

5.2 BRIy (PGALRES . HMAF "W E " 4) Containment (except sensors, elastomers and
“windows”)

5.3 Y ME (Optical windows)

5.4 %H (Seals)

6 *4 (Inspections)

6.1 EMCZ WLIEC 61326-3-1/1EC 61326-3-2, ¥ &4 ThREMIHFHE VT4 (EMC testing pursuant to
IEC 61 326-3-1 , IEC 61 326-3-2, Evaluation of faults with regard to safety function
triggering)

6.2 2R ZE RIS Pk I i B KA ZE IR ¥ iE 1T VAl . Linearity error — appraisal on the
basis of a selected substance with regard to the max. deviation and max. hysteresis.

6.3 ToolFMNI[A] (t 90 — step response time)

6.4 55 KFEMW (Signal attenuation at max. load)

EIA. 1 PCT2 AR 224t (SIS) W/ M A A A AR A2 7 () Ut B o

BEA. 1 REMRERL (SIS) P ERLR I TERF

| |

o

P
iy

Pt

Pt

13
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Mt % B
(ERHE)
FMEDA - Z&iFEcH ORI

KIB. 1n] T R G s R HrBOR (PAT) RSV AE Wb « RS 5 ey (] bR & . kA RE
BrisoR (PAT) RGERIBELE, ATRES 51— Lt — 2D EPFDIN S 4L

| PATIfH | Q5551 |
Hof —/NPATIE I8 B 4E & I 18] ClRs i 1) 7 &2 I 72
&, h)
fBE | Wk | W R ]| 2 A2 TR
) R | #F £ E & | m|{NO1 |NO2 |NO3 |NO4
[h] 1T 11 O R f& K
(h] (%] o
GAEMNFER| 8760 4 100 4T FIA.01 | FIA.02 | FIAO3 | & M
4 (SIS) KR | B | B | 2
A K A 1 Wit
PAT R 4L H T8 168 0.5 90 4o X | 1.2%104 | 1.2*104 | 5.8%10°5 | 3.8*10°
[ B % [h]
BT & & | 24 24 720 | 168
PATR G i | 24 0. 05 50 I (0
(1358 43 [ 51 % {)ﬂﬂ
(1 35 AR i
HE 5] Flh]

NO.1 NO.2 NO.3 NO.4

K| KNPATIEIER) | K | RRFEK | KRE
B O ThRewAeEM| o K| W [1/t
P R KRR | (D, S] X
5 A
1 SR D FGE R RNTE | 1. 2¢10 X
2 KRR 1= D BATAR 5. 8%10 X
3 VA H i D BITALR 1. 2%10 X
4 KAE AR D BT 2. 310
5 KEETE B | D BT 2. 310
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Mi & C
(R

PFD —#{ERT 8] S HUNE

X Tk E FMEDAF 4 — MEE R, #N R A B AR =R . A2 X 7 R R I &z (DU) i
R ) LA 21 G RS (DD) i o PEDAEL AR & AN B4 22 Gt B . R AT v m] UG 2 LA AS R AR 3
IR o ARAILRIER: (DU b ARSI A B REAT VS (B, e 4 A 2 P A I 2 (0 i b)) , )
RPN B 1 fE R (DD) iRy S A — k.

22 HkKumamoto, H, 1996, AHXFHII, A6l 2GR 5 AR R BRI R 2= WA C. 1

Uppi(t) = m(l — e (D) & L

AT R 06 fe B, 2L 1 2 e
UDUi(t) =1- e_)‘it =~ Ait

Ai

HAEAEAN R AR I 8] 5 ZHL AR 5% AR 2R R T
W i I A ) S T8 127 30 ) 00 458 8 A 3 ] B e

FEMARE] B8 (PTL) Sf AR R I G (DU i fs i 2k e #4743 H AN

Ai+ig
nC. 2:

ORI B I AERE (DD MR i R A M A —E, DR o AhAT] 5 Ik ] g T8 5% LA (€. 3.
Upp = Zi U pp,i

ARl B TR AR, B TR RGUR AR AE -

A AN R e B (PTI1AIPTI2, PTI1 = 1J&= 168 h, PTI2 = 14F= 8760 h), AJfE<:
TR A5 R A R TP A B A

Bk, A7 A R R0 S R s

PR AR SR A XC. 4

_71 _g1l _~1
Apy,pr11 = 10 7? Apu.pr12 = 10 Sﬁ: App =10 7Z M=1/51/h  —ememeeeee (C.4)
N A

Hﬂ-IETJ ’ h UDD = ﬂ

ADD
1 5X107 1X107 1X108 6.1X107
2 5x107 2x107 2x10°8 7.2X107
3 5x107 3x107 3x108 8.3X107
168 5x107 0 1.68X 10 1
169 5x107 1X107 1.69X10° 2.29X 10
170 5x107 2x107 1.70X 106 2.40X 10
8759 5x107 2,3X10° 8.759 X105 9.039 X105
8760 5x107 2,4X10°¢ 0 1

15
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T SR AE I () AN BEAG I 3] 4= 358 i fs: (PTC < 100%) , W) S AE A J5 46 2 S5 0 () AE SR R R Rt Ja , F
RRAME R WA BNt 2.
X T 2B R, AN TR ITEA &R A RS0 R U
TEIXJ51H, 2% HkGabriel, T., 2010:
Uzo01(t) = Ucna(t)
U1o002(t) = Ucna(t) Uenz(t)
U1003(t) = Ucha(t) Uch2(t) Uens(t)
U2003(t) = (Ucn1(t) Ucna(t))+(Uch2(t) Uenz(t))+(Ucha(t) Uena(t))-2(Uch1(t) Uena(t) Uena(t))

AN R W 5 | ) B R ZRAE LA S ¢.5.
PFDyoon = ﬁz Uptoon (D) eeeeeeeee e, (C.5)

MRG0 2 A I H R 1 T SRR (PFD) S LS IR IR R R 51 RS I s, SR, X Feige i —
fi b REIE 51 %, iR RS, WA C.6.
PFDbeta - ﬁ X ﬁfonax UlOOl(t) ............................................ (C6)
B ARG R E L AKCT.

PFDpAT=PFDMOONTPFDpeta - vvveeeeeee e (C.7)
i Bk b IR AT HERf I 8 1% T SRR (PFD) , 8N, Al B TR SR R

16




GB/Z XXXXX—XXXX/IEC TR 63176:2019

SE

[1] 1ECTR 61813:2011 On-line analyser systems — Guide to design and installation

[2] 1EC TR 61832:2015 Design and installation of on-line analyser systems — Guide to technical enquiry
and bid evaluation

[3] IEC TR 62010:2016 Analyser system — Maintenance management

[4] 1EC61285:2015 Industrial-process control — Safety of analyser houses

[5] Kumamoto,H.,Heniey, E.,1996: Probabilistic Risk Assessment ang Management for Engineers and
Scientists, IEEE Press

[6] Gabriel, T., 2010: Generic Construction of Availability Calculation Model for Safety Loops in Process
Industry, Dissertation Technische Universitat Kaiserslautern (University of Kaiserslautern

17




