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ARG A 1 % 4 RBOR SRR ks BT iR B Bh PR B ) \AATIER AT e i 1%
ARG, HAMSA BRI gL T 4 R G ] SIS EOR AT Bt

2 MEMsIAxH

N H A A P 2 S8 I S R 5 | TR BRAS STA AN T D ) SR e, v ER R 51 A S
A A% E AR R B R AR T AR SCfE s AN R 51 S, HsiiAs CEIFERTE i) &l T4
A

GB/T 7588.1 HiffHGE S L2 AN 1 #5r: FF BRI

GB/T 7588.2 HifHE 5w 2 &I 2 #5r: HEEER RN, THE AL

GB 16899 H ZhEiAiAl B S NATIEH3E 5 258 % 4

GB/T 20438.1 HLA/H T/ e T2 MR RA M DIRe A 135y —REEK

GB/T 20438.2 HLA/HL /A R T % M R R A M TR % A28 . WA/ T/ RS T4 4
FHIR R G EER

GB/T 20438.3 HL/S/HL1/A] 9 L 122 AH G RS D) RE 22 A 55380 73 AR Aok

GB/T 20438.4 HL/S/HLF/M dafE LT MR R A DR e A543 5. 8 SURMARNETH

GB/T 20438.5 S/ HL 7/ i i T 22 AR RG I ThRE L A5 5 B 0 o 8 22 4 e BEME S RV T v
K

GB/T 20438.6 S/ HL T/ Al 42 LT 22 A R R A M D e 22 A 55 616: GB T 20438.2 FIGB T 20438.3
1) . 5 FE

GB/T 20438.7H/S/HT/n] g fE LT L AR RG M DI RE 2 & B 780 5. BRI A

GB/T 24807 G Bl . EH BB E S NATIE 7= 5 R VAR HER S (GB/T 24807—2009, EN
12015:2004, IDT)

GB/T 24808 HIHEFZFHMS H SRR B 2 AT 5 RIS HEDTILE  (GB/T 24808 —2009,
EN 12016:2004, IDT)

GB/T 34040-2017 TMVIBAEPI2%-47FI-26 3 #i7): DIRE 224 I e 21 FH AL U ANAT ;g

GB/T 35850.1 Hiff. HBNEREAFIEH S AATIE L&A K TTRIER T REMMNHZE 1 3o Bk
(PESSRAL)

GB/T 35850.2 Hiffi HIEEEFI H S ANATIE LM S AT RFE f T RGN 252388 7 H shikth
FEZINITIE (PESSRAE)

TSG T7007 HAH Y it ae: L )

IEC 61784-3:2021 “LMVidEfE 2847 - 553870 Dhfe 22437 5 4k -18 F AU AT 47 B € X (Industrial
communication networks — Profiles —Part 3: Functional safety fieldbuses — General rules and profile
definitions)
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3 ANIBFENX

3.1 ARIBFENX

NHUARTEFNE & T A
3.1.1
THEERLBEITI functional safety communication profile
FSCP
S A I 2 AR A
3.1.2
DAL fieldbus
T AT HAR AR S N AR Tk B Sk B R R I E R &
3.1.3
AR RS fieldbus system
I S EIERE R SR RS
3.1.4
e R eI ERLZ functional safety fieldbuses
A fOEE T I B & DR B E REEA B 1 460 T — MR 2l B8Rl
AT IEC61158 Bl B2 ST AN SO BN EAE /2 E I, 1% GB/T20438 ZRSCHL %
AL A LB, #R NN i E = (SCL) T . ZailEE A E WK 1.

REBIFE(SCL)
I}] ﬁlé F_‘L‘_FH E(FAL)
N . — - IEC61158
REUFBL AR SE3E R (DLL) M
IR E (PhL)

B 1 R IA AL

3.1.5
FrE#; time stamp
B AR B [RE B
3.1.6
LB 3TEHE] 8 absolute time stamp
S — AN R I [B) RO IS TRI 8K . 124 JR I TR 00 I S 2 i — 2 £ 2 LA Y
[RJH: IEC62280:2014, 3.1.1, H1EHK]
3.1.7
HEXTEHE) B, relative time stamp
Z B8 — ™ SR A b S ] [ B TR) 3K
e W, SHMSHRNNETRR.
[RJR: IEC62280:2014, 3.1.43]
3.1.8
BEMEKITTHE active network element
A0 SV 2847 e 1) FR A YR AN/ B A DR 2L A X 24 e
Bl YRR A A
[RJR: IEC61918:2013, 3.1.2]
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3.1.9

A4 availability

H 3 RGUIEL5 € W] 18] PY R HH BT A & AN B RS T (s r=) rIg % .
3.1.10

EE4FEEIRITZE bit error probability

Fe

— AN LR RSO TE R 2R .
3.1.11
2 &iEIE black channel
AE—AEZ AT E RS RS, XL TR IE R K S GB/T 20438 #EAT BT
BRI .
e ARESCHIBERNEHE S XY RAGHE T S HIEERN RER.
3.1.12
Hf:i@iE white channel
B E FREAE RS, e B A SRR A To KM GB/T 20438 BEAT BT SEEUNISGIIE.
e 1ZE SCHIBIE RS S XY RAGH T S HIEERN RER.

3.1.13

4% bridge

TEHRE IR 2 2 NN B I R4
3.1.14

B{S1BIE communication channel

— NG RGN AL 2 B B R
3.1.15

BIE&Y% communication system

HIBE LR RIS TR AR, DL AV SL(GB/T 9387.1 I FH 2 ) A — /A~ i i A% 4 21l 55 — A
N
3.1.16

¥EFE connection

5 [F— B I P A IS ) 42 38 8

3.1.17
BIRTLEREE cyclic Redundancy Check
CRC

<fH> N\ — MR T IS B R P — AR BRI 1) T0 R FdE . H DR I A R
<HE>H T i 500 & 8 g
VAR SARSE R ARLYE “CRC ARRS” “CRC 254”7, LAKAFS (W1 CRC1 FICRC2) K E4RTUAR K .
2 WEFECERI3IAI[4].
3.1.18
$E1R error
THE . WIS & M E R S B e, PUE s B b OE (A B R R 2 .
k5. IEC61508-4:2010, 3.6.11]
SRR B B TR /AR T R, R/ B T T AN/ B s e 5 BE BT SRR .
FE2: R AR SRR B .
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19

SR explicit code

£ SPDU H sk bRt i i T2 A48 T A, 12 AR T A3 J7 Fi i E .

20

Pa KRS implicit code

T2 Ay, ATE SPDU WAL M (H &2 K IEJ7 FE52 77 35 2 0.

21

2 failure

DhRE R ICHAT — N ERIDRERIRE T2k, BThae s o B JE ok 7 XA N s AT,

[KiE: IEC61508-4:2010, 3.6.4, A5ik]

FE: RALTRESE B — MR (e BB/ B ) R SRR SCRERER) SRR .

22

tIPE fault

AT 5| ES Ty R B o IAT SR D RE IR BE T BRI BIR 22 L8 7 ) 53 IR

7 : IEC 60050-191:1991, 191-05-0158 X “#fa” 2 —FhLATCRE AT ER DI REARHENPRES, AN EAE TR 4k 5
Fotth e vh- X472 A1) 1 TG B8 A0 8 T4 B IR s 1T S B TE RE

[RVE: IEC61508-4:2010, 3.6.1, A&

.23

M7 K%L hash function

=B RREL B RALCT BB ) M B B NGB ) — AN N B
SN IR BEUT TR B YR

2030 WA R LI A BRI . RSB RIBRCRC,

[kJ5: IEC/TR 62210:2003, 4.1.12, H&4].

3.1.24

Bk& hazard

RGN —FOIRSE— 2 5% &5 HARM SR, KA Tk G b A B o I 77 BER 5706 Ak
i
3.1.25

3.1

3.1

3.1

3.1

RIL message

M T ARG B A T )\ AT 5
[k : ISO/IEC 2382-16:1996, 16.02.01, H1&rk]
26

WL message sink

WE RGN —Ho, BN ESER
[>KJE: ISO/IEC 2382-16:1996, 16.02.03]
27

IR message source

WE RGN —Ho, BN AR
[>KJE: ISO/IEC 2382-16:1996, 16.02.02]
28

BRB%3N spurious trip

TeId FREL R 22 4 R4 5 R i 40

29
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=0 nuisance trip
ToH FER R .
e EIBE RS e Z4E) Wl s B AR IE R iR . Blan: BT S 80d 2 R E R 51 AT A SRR IR AR .

3.1.30

3.1

3. 1.

3.1

3.1

3.1

MEEZEL performance level

PL

BB, FH T T ) R G ae A DGR 4 A5 T T Ak A R BT L A ThRE I B
[R5 1SO13849-1:2006, 3.1.23]

31

TL4 redundancy

FFAE—A UL R I R T BRI T AR EERIA TS B o

[RVE: IEC61508-4:2010, 3.4.6, A&

32

A reliability

L EFAR R, W T4 Em R, t), B3RS HATERDGEMEE .
SE AR Bk ZRGETE N 3] 16 B T S A TR AT 2% R Th S RS «

FE2:RAE RN R TR BN SR A AT A B

JE3:1E MTBF B MTTF WAIBEPN, BE3IRGALL EFK M FHATE R RE RIS 2 T o

4 R S AR

[kiE: IEC TR 62059-11:2002, 3.17, Hf&ik]

33
FRAFEIRIIZE residual error probability
RP
— AR R R B SCL 22 4 15 il A I HH RO AR
34

BKRAEIEIRE residual error rate

SCL 22 4= Hi i A BN I H 7 AR A G2

35

XU risk

HH I R 5 2 0 T AR AL A .

E: WEITR S ILIEC 61508-5: 2010/ HiFkA.

[Rii: IEC61508-4:2010, 3.1.6; ISO/IEC TN 51:2014, 3.9, fA1&K]

3.1.36

R LIBISE safety communication layer

SCL

FEI I BN Z (FAL) 2 LRGBS 2, EERYE GB/T 20438 R (R B4 2 4 ALy i i A
BB A Tt
3.1.37

3.1

L4 ERE safety connection

A 2 A P G AT IS S 55 A B B
38

ZL¥IE safety data

A5 FH 22 4 DI AE 22 4 P 2% LAk i 1 580
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F ZABERARIMEEIEA S Mk, N RUERER g 2 et
3.1.39
L2153 safety device
s GB/T 20438 Wit H S Th g e Al 54T A %
3.1.40
L L INFE safety function
H E/E/PE ‘¢ AAH K R G sl H Al XURS PR AT i AT S () The, L H B9 7E T 24 kA2 e S 16 5 4
i, IARELIREF EUC B2 IR
[SKJE: IEC 61508-4:2010, & X 3.5.1, A15H]
3.1.41
LRETERMELN safety integrity level
SIL
b5 gz 4 SERENVEAE )V B AFDO L 1R B S (4 Pl BESR i 1 Bl o, e se MRS 4 A
TR IR SR, A RS 1 RS
71 FEIEC61508-1: 20101 F 2R3 HTE 1 4224 58 BV 5 4% 1) F A 2R 2%t (L TEC61508-4:2010713. 5. 17)
2 TR S T HUE IR E/E/PER AR RGN LA TN RER) & A e R R
FEISILAERSG. TR s AEN. “SILnZ2MRRG” (WAL, 2. 384) MIEMRRE RGBSk
4 STV SR IR B 2 A THREFITE TR R
[KJ5: TEC61508-4:2010, & X 3.5.8]
3.1.42
L2 1EHE safety measure
F T v] B BB A5 AR G I, 12 A8 R BT AT SE BT & GB/T 20438 223K .
GRS, HEE T R DU BT E RN 2 e e SN .
2 B ERR AN O R HEAES. 3FN5. 4 441,
3.1.43
%% PDU safety PDU
SPDU
B 22 4 iE E @ IE & i PDU.
1 SPDUR] BB AL & — A LA A AN [ G ) 45 R LA A BR B0 22 AU O BIAS, DU BRI AR AP36 43, 4l )5 41
THH R A LA o
SE2: TUARSCLAJ RESRBE A R [EIA SPDU FRAS LI N FL37 B £ i () A 7 B o
3.1.44
LZ2tHERNF safety-related application
9T LY SIL 25K, #R4E GB/T 20438 it HIREF .
3.1.45
REHKXERY safety-related system
R4 GB/T 20438 $WAT % 2T REMN R Gt

3.2 TFESFNYEREIE

FHFES ARG E G T A S

BSC: —#E#I%f # i iE (BinarySymmetricChannel)

CP: #1517 M (Communication Profile)[IEC 61784-1]

CPF: #1547 MU (Communication Profile Family)[IEC 61784-1]
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CRCAEA TUR IR L (Cyclic RedundancyCheck)

DLL: %4558 2 (Data Link Layer)[GB/T 9387.1]

EMC: H {25 1 (Electromagnetic Compatibility)

EMI: 81 Tt (ElectromagneticInterference)

EUC: %2$% 15 %% (EquipmentUnderControl)[IEC 61508-4:2010]

E/E/PE:HS/HT/7] 4w #2 HE 7 (Electrical/Electronic/Programmable Electronic)[IEC 61508-4:2010]

FAL:33% 2. 2% N F /2 (Fieldbus Application Layer)[IEC 61158-5]

FIT: 2k 250 18] (45 T4 /N 107 72 20)(FailurelnTime(equals 10 failure perhour))

FS:TIfE % 4=(FunctionalSafety)

FSCP: Tifig % 41815 17 #l(FunctionalSafetyCommunicationProfile)

IACS: Tk 3 3hfb 4% 2 St (Industrial Automation andControlSystem)

MTBF: ~¥-3% %k & [a] f i (8] (MeanTimeBetweenFailures)

MTTF: “F-#4 2k i [8](Mean Time To Failure)

NSR: JE%42#H % (Non Safety Related)

PDU: WM #. 7T (Protocol Data Unit)[GB/T 9387.1]

P,: LLAHFES R ME 2 (Biterrorprobability)

PES: 1] 4w £ L T & 4 (Programmable Electronic System)[1EC 61508-4:2010]

PFD: % 3K i} ~F 13 f& [ 2% 20 M % (AverageProbabilityofdangerousFailureonDemand)
[TEC 61508-4:2010]

PFH: 4 /) I ~F 35 6 [Kx 2k 208 2 (Averagefrequencyofdangerousfailure [h™' ]perhour)
[IEC 61508-4:2010]

PhL: ¥ )Z(Physical Layer)[ISO 13849-1]

PL: MBS 2] (PerformanceLevel)

PLC: 1] 4mf2i% 4%l %% (Programmable Logic Controller)

RP: 584557 M (Residual ErrorProbability)

SCL: % 421817 JZ (SafetyCommunicationLayer)

SIL: % 4= 5 #1254 (Safety Integrity Level)[IEC 61508-4:2010]

SIS: % 4 3 F i (Safety Instrumented Systems)

SL: 15 B %4544 (Security Level)[IEC 62443]

SMS:f5 B % 4% H & i (Security Management System)

SPDU: ‘% 4: PDU(SafetyPDU)

SR: ‘Z4AH I (SafetyRelated)

4 EREX

4.1 EAKREER

4.1.1 RETHRD R

M5 GB/T20438, M7 M ¥ 22 4 iRt « X L8222y w] Aoy il B0 BN 22 4 D B 5 I RO
PRI RS- AR IEIE-PES- 2 Al S lIE - T39) o

A PRI RGA S PAT Z BRI . ORI RS, HERE R e ThRER) % A IE(E IE1E
I —ANZHERE 5 ) H A5 SIL (9K PFH ELGIANE 1%, vk, Beitohig 4@ Em oK 2).
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REINEE
1215 1218
EE EE
RS T PES T HITES

<1% <1%

|
RETEEERPFH

B 2 ZE=BREFAREEN—ED

4.1.2 JBfFEERR

R SCAFASE P AR Ay B @ B 1 i MRy, SR SUFH SRA i 2 A B0 A S5 b I 37 1 2R 1 22
Ko AR RN 1 FH 2 @08 VA Th e 2 ATIBEAT . B A 45 H B Gt A [ (il PR A 2

TEARSCAE T, 22 A5 B IE A O MR S 2 4805 Z 0T 4G, EI0 R 2 A s 2 TR
(LB ALY BEIEE AR 200G E 2 WA .
4.1.3 ZATEem SR B]

LATNREM N A28 : 422 A ThRGEIE H AR IR BRI, WS B B B — A 2 Ak K
e (. B AeRE) BAE, Bl PUTE (Bl HIshas) AN RS T, mIRE
ISR

A Ty RE M B[R] BT SRR Dh R A IEAE AT FL AT .

25 E R E AR RIAG L RS E R A

X EADIREMER (BT & BAERME 5 I — AN BEBE S5 5 R ARSI 5

Bl 3 25t 1 — /N SRS R R il e 4 1) R SRR [ (1) 7 1 o

R4 ThREN R At jE]
| >
2EF| | BN || ®E | pES || z2 | | &5 HIEhE HIEhEE
KEME AL 3E i) 2] it pERI i B
| - > > > > »>| >

BT T £ THEEN KL A [E]
& 3 L2 IhEeN R ATE)LR R &R 4 =5l
4.2 REREEEER5SSIL

WHEA S, ThREZATIE(E RAMNIRMIIR R IRE. £ 1 At TERRERES SIL Z A HAL
R, URRETEE: ERELZEIEERAY, LB B HEEEN DT AT 1%.

1 R R AN B A — M E e S ThRem N (], DRIk, RPRIEL ) SPDU SREEZR. Al
AAEOL T #RR R HERFE SIL 1) PFH.
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F=1 SCL IF/NAIRAEIREA,S SIL AVHRAIX AR

RENEER LA FII3mE SCL R K A FH/NHERRERE
ERTREMHEMSIL
(PFH) AscL(Pe))
4 <107%h <107'%n
3 <107h <10
2 <10%h <107%h
1 <107/ <107/

4.3 BIEREENX

4.3.1 —f&ER

LN A REHBIE T X %20l 8RB &I 2 A SE O B X SRR R AL 7 AN [ Y
B 2 W AL . R T RS RN T R T RE R SE IR AE A . NIAE RS RGE vt AR T — ELAE

GB/T20438.

432 F 43.5 %% 7 —eogf, A7 H A pg R T,

T REORBIR RS R T IUR L ARER, 5G6B/T20438 i 2 m il fRHF — 2.

4.3.2 BR AEMNMRIC. BEMNZEENAE, TREEERER)

B 4 FroR R A VRO HA L I AR SRR . (U — B B 2 A 5 30

PN % 4185 RO IE AT, T B2 e 8dE - A A% 4 PDU. fERI ] — Bl 5 4l
AR — AN 224 PDU W1, X822 4 PDU #HATAS XM . /N H e 42 08 A5 2 0 0 3 1)
%45 PDU AT SO ARG AN 22 ke, JFEAT 52 OB . IS % il A5 SR A0 7 R AR O

Ve X AT B RE REEA/ BERA 2 FEE R S

REBEE |[4—» Z2BEEER

FAL

DLL

PhL

Jj B3
C———1—»

4.3.3 HERB (&4

L

B 4 1531 A

Kl 5 Fros IR B s — AT 245805 2 AR50 2 DR AR S B2 XU (LRI R 4t

T2 AR R 2T M A 2 25 74— %4 PDU, IR RIE BIAE R Bl B 2.
KB T PIAS % 4Tl AR I8 IE 14RO 5 ) 20 2 A T O 3R AT 58 R K

et 2 A AR S 5T AT DL AN R 2R




D/CEA 0060—2022

e R |l zomEER
FAL FAL
DLL DLL
PhL PhL
i1 B
C——1—»
L1
HB RIS R B 2 e
C——1—»
_—
5 455 B

4.3.4 BR CULRIRI. WHEBLNAENZEERFRE, REE)

K 6 Bl C R — DIl A2 UR TGN R — K R 5.

P AN 22 40385 J2 T A ) 1 22 4 00 7= AR 2 A 22 4 PDUL 18 A [ f i 1) R AS [ ) 41 S
¥ez4 PDUREIIMAMAZEL L. RETWAZEBEEEENRCE 2T %42
A I I BEAT 28 XS

ZeBRE e zemEE
FAL FAL
DLL DLL
PhL PhL
rJ1 B3 B3
11— 1—»
L1
6 R C

4.3.5 A DOLRIMIMZEERFE, BNMEENIZELENHE)

K 7 Frs BORE R D 38R — AN W% 4l 2 1 HAR 4 Z 1 R 5t

P AN 22 438 A5 J2 T M ) ¥ 22 4 00 7= AR 2 A 22 4 PDUL 1E AN [ g B 1) R AS [ 7 41 52
¥ 22 42 PDU RIE BRI DI B 46 b B0, W BLIEPIAS %2 40 PDU JEAE —MRCC AIAS R 7 BUt
1T RIE

KB TP %485 JR B SCE 3 0 285 2 S A I O HEAT 28 R -
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REBER |d—P RLBER
FAL
DLL
PhL
Jj B3 B3
11— 1—»
L1

E7 =8
4.4 BIFHEIR
4.41 —BfER
4428 449TTHUE T ATRERDE S EE R, ILIRAE AT ATE MR U0 I HE o i S AT

4.4.2 Wig
HFREES 57 NIRRT BRI SC T, AT RE SRR SO RIIR .
SEN: AR BSOS 1R TAT AT BR Ak FCEAS R G — AN IE W HAE, SR I AR AT By P 75 B S DA
MRS BRI, FLA S R SO 22
2 KEZHOEE RGHE S LN SRR S P R A, BRIk, 7R o T AR S M R 2 P 2 T, AR
X AR SLAKN “FER” .
FE3: SN AT o MR I I BGOSR, AR SRR AN B2 (i
4 WRM T2 MR SR B EHECSCEN (Fl: Fht KB, W7 REUENCRCE) IIFIRIC, fEiXR
RAEMEZE B o, AR SO 2 IR — D A0 B, T30S0 41 5 sl PRV BRI VA P R Skt s A SR A L 4
oy RATEEZIGERT . NS 42K
4.4.3 BHIEE
TSR MR, A5 I AR BB R SCAEAS ERf S [ i
FE1: AT/ S A B RRSUCEI, SR R I AR S0 T SR I R R IAIN, RIS T E A

TR AR
SE2: IR A P TURZ ORISR RS0, SR 2/ AT i B R R A Bl e
4.4.4 BEF
TR R ORI, (845 TUE 1 5 R 58 VR R ST SRER I PP 1) (940 B 283 IS TR Z25) 3

AL
e CHTT BN CRITT
2. WALk R AT ARSI T (IS H L. IR . B e 2R IR TRO) |, B A AT SO 41 Bt (491
00 0 B S G SO S TR A RS0
3 MBI RO, 0K AR FIVE A S R SR S R R TR SR R, XS B R 4 B R, T
NEAN IR EHER.
4.4.5 FE5k
HFAS R MEETHR, (8 — R CCEE s R g R .
4.4.6 ATEEZHIFERT
WO BT L AR EAR B, 0. TR R ERERR . IIETRR . TR,

B T AOE RO B RIS 2 55 A TR ST SO SR RORT (BIanAZ L. RIBF. B b e
11
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FIFO) .
4.4.7 FEA

HI TR BT, T — AR PO BOR S PO SRR SR (4R S
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