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TE A oy 2 1 JxT?’Ffﬁ'Jﬁf;"L-ﬂﬂﬁ#é LT WL T R A E RO RGE RN AR AR R R A
Al R R A AR A R L R R T2 0% o0 {F B ol R AR A A S A Y
— BT 09 ASIC . BL T MUSe A b i 71 ol s 0% o 8%, 3 eh B hn 19 2 38 52 355 8 ASIC,
] 1 T ST A Je) BY R AR b e Y b PR AR A AR EoCHF GE G EE D B B R 170 B,
3 2 FE VR A A CRRR R L R B TP R AR B 1 v 2R T 0 A B AR B A Y s SR R S
(VHDL. Verilog) ¥ 0% 1% 3035 .
fail 3 b By 3 AL A A E RAMLROM . EEPROM 5§ FLASH N ), S5 51 8000 4 /% 6% B WA 0 2 1F % A9
oo A el e B 2T R T2 A T L E o] R B R R B AR TR Y R &ﬁﬁiﬁi'fﬁ'f}ﬂ?-FEJF&T’I*TIHH“FH!E..I’F-Jﬁ*u.Fl’:J:l:LJJkJ[;T-F
(AR T2 &S = i it
BT R IT Y ASIC: BLHC [ B0 FE Y 72 8 3L AR 5 & (dn AND. OR. Flip-Flop. Latch) F gL ASIC, fu 45 2 4
JEAREEMO RS M FE Gl EEHES THEMN S RIS ey, 28543 E a8 D) §E fet
FIRFPE RO E R By . XU SR R Wah i & TR W PO A, Boh AR T RSEAT o0f /
T EG A2k .
[T B 2 00 S G Y A SE B0 B oC Y RE DG L i B O AT A [A] R o 4R EE o R R O T . D BB A ol e i i
AR L2 [ A FE 6 B (B2t . BT R LT3 T HOCH) ASIC. HAG B A6 BR i i B 2 fA e iY B e
IR (TES S i E AW
—— B T 4 2 1) B 91 (FPGAD < b o 42 Al el [ L 0 — o ol T 35 42 4 2 A% 0 1 i B 7 20 B R 22 18] @ i 42 1L B AT
R RE Y R RERE L i TR SR T 1 (0 SRR LR AR S B ] AT R 5T e W — U PE T 4R R FPGAS,
Ay 45 T 12 4 25 R (PLD) < b 22 e B B RIS 2l (0 - Ut ol s Al |l n BB BR oo O 22) SR MEH &
i —— I BT AND 2% OR el LI Be S AT o . b AR A 54 L 7E [R) A0 AL R T b PLD
R m] SOOI Y R R AT R R Y R e PR R ALY PLD A PAL. GAL. PML. (E)EPLD. PLA. PLS.
B 4% 0T & B 0 B8R 1T (CPLD) o — Vi i B AT 22580 PLD M, ol o7 4 32 09 5% 58 PF Ccrossbar) M3 4% . AF
LHAF MR, o] H AR B O o] 4 ) (EPROM 8 EEPROM) ,

l

3.3 Rg-BH

3.3.1
R 4mTEB F &S programmable electronic syslem-PE system
HF A ak 2T AR B Rk W B G L E 2 b A I A e YA e e
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HOWLE 2,

E . PES UZ5nE 2 a) o E 2 by EEIE GB/T 20438 th PES {¢ EUC fH4E O v By A [6] T 88 85 AT 25 19
BB TR A PR PES hul g fl e A AEAE T 24, M 2 o Fax B A EA 2 i 4 B
F R PES, 1B 2 d) FnH A 0H 0] 4 e T80 (D XGEE ) B PES.H 4k B — - & B 2h 11—~ i 4% .
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|
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L AR
L (feBE)
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h) BHETTHER
FRE BB PESCE]
H— 1 REBAERRER

F i EMA R —1 PES)

3.3.2

BS/BT/AIRERTERS
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AR ET
(BEE)

R 1D A S8
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PEL

PEZ
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¢) REESBEANEZEMN
AREETREMNET
PES( 10 % HE 1% & 75 7 7] 4%
)
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AT

PE1
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PEZ

O

d) RENAHERFHAITE
EE RSN ELTHY
B4 PES(RIEMAA T HIE
B8 F i 18 H AL BY — 1~ PES)

electrical/electronic/programmable electronic system; E/E/PE system

BT AR/ BT/l g 7 (E/E/PE) % 8 B9 fE i L (R 47 2l 0 R 80 58 R e b Fr Ay 1y
A G A% R R At A AR B R S R {5 B AR L LA B PR T e R Al i o 2 L] 3D,

E/E/PE REEM7EH

WA

A-D B ERER
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slolole

MABE
(B3 )
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3.3.3
EUC#H & % EUC control system

i 1 4 ] o R R (0 B AE A A0 E A 5 T AR (S S EUC # i oy X AR RS
i . EUC 5 il 3 5060 40 i A5 & f e 24 oo i .

3.3.4

544
7F—

3.3.5

architecture

A 2 46 P R AR R R 2 P R A E B

Rk software module
P R A ol R 7 B R £, 3 HoE S 2R A A B AR

3.3.6

GBS

channel

WAL AT TR E 2 HRER) 2~ H At

241

P 3 T8 OB OUGE B AL E R H A M E TR S AU T A R Th BE 0 a8 dB R B B AL

ZAE ] AN A A SR R - REA T (AR AR e R 2 ) .

3.3.7

M diversity
AT — 2R ITHE M A R 5 1% .
iE T HIAS [E) ) 7 3 S A Rl i T H iR A o aA B 2 A

3. RG-REHE

3.4.1

14

ZEHEKXEREL safety-related system
Fir 4 i 25 G0 L i 2 DA 19 I K

AT ZoR By & A T E 2 DL S Rl R 4F EUC B9 %2 404K % JF H

—— A E S A E/E/PE %2425 R 40, H Al KBS B3 (IR bl — ke . Al 0% 55 B0 2R A9 % 4 DI e I

it 1

it 2:

iE 3.

i Y2 B
AR L AR REAY R G0 B P 4 M OC R GE L T S Gl AU I R I A Bl — i L 50 S Y AU R G R

L3 BT SR A el A E KRS . WL GB/T 20438.5—2017 A9t A,

A FH O 4008 £ A I B T G S0 B TR 0 T O SR BGE M 09 sh 4R BLE I EUC M A fE AR E . £k
REMRICHAU T T a8l g kb, RETHEATE R & C - ThEe ) b & 8, (5 irdig o2 09 & 4 H ¢ &
Ae 0] SR H [ B AE 70k B SR AT 9 KB L B AR O R B — MR R A b DGR ) R B RIE A R OGR4
E4

AR Fgenl LU EUC FEf R G i 21 pl ol . o o] A4 s f /et as 5 EUC 4. [P el 8 EUC
2 il 7= 40 (A ] B8 A8 22 o i A S 0% B ON R S0 5l B ) RS VE e T S e O RS T L
IR IR B ER AV e BEE A

i 4 A RG]

ix 5.

it 6.

ix 7

ay  FHT B 1k G e S A e B A 08 R 5 — Bk Fr e 4 oy BE 0] 3Bk G5 495 oF g4 14 & )
by R ek a2 ), B e T A o T S I T AL
¢)  [EIRF BT ) F b sl fE4H & .

Aaf SN R RGN B, AonT LUK B o] 2 5 8 % B A B L 0 R4 J2 diO 6 B AT
4ol . alaE o n) g 7 L 5 BT = e sl

2 OC R A AT L e DR B 09 4l R O L IO0E LD B SR IR S5 CUn e i) [ IR e A% S8 i L HL A A A
E R A M R R E A MRS .

LML RGE AT A T Z 0T ARG AL A0 RS A T TSR A e T R R B
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3.4.2
HAi X G PE{EFEHE  other risk reduction measure
Al E/E/PE 4240 3¢ 7 40 JF 55 H A F HLEUR A [ fiy AU B3 0 55 o 42 43 it
2545 - Mk AR R — e L DAL s IR 4

3.4.3
REZ E/E/PELZEHXEZS low complexity E/E/PE safety-related system
E/E/PE L2 Z25 (WL 3.2.13 1 3.4.1) ., Hrfp .

CAR & 6 € 1 B SRR ST i R A R

HE 5C =0 E TE SRR T RGBT R .

5 P N A TR S S T | e s o T T T

BB . AL FE— - EOL A PR A A OC L ] BE b S 2 B0 H T [a) A 8% ] — 1 32 ik 2 ofe U BT el B R IR () R A
i AMEE A E/E/PE 4 B4

3.4.4
F &% subsystem
AR RGBT ISR, 7 RSN fE s KRR BCL I ae M B e . Ak i G S K
S 3.6.7Ca)
3.4.5
A element
T RGN —# 4 th A2 — TR LT T — s 2 A A2 e Thik .
1. — R ] A A R R
i 2. LR PR R AL AR o] R AR A RO
3.4.6
L%  redundancy
T AT — P E RIS TRARAFEEM S AEZ T M.
[T GB/T 17215.911]
2561 . T HE S0 AF DA 0 g A 56 47 902 T e
FE 1 TUAY TR AT SR CFE A e [R) S 1R PN o BB IE B0 04 M ) ol T TR Cf R I R] 0 AT S BB R ME ) |
th ] 3 1) {2 2003 33HE A 22 0 S T R sh fE vk
E 2. E XAE TEVI91-15-01 th AR5 %%
iF 3. JCAT Al REE I &Y Chot or active) " CRF AT TU Az Wi R I 32 1) . F5 HLAY (cold or stand-by) ™ (7 [7] — B 8] F 47 —
AT et RS 1 (mixed) " CFF [B) — B 18] — 4~ 3 JL A4~ T iz 11 f— 2 JLA~ T fe Hl) .

35 ZEENLTeRTEMH

3.5.1

ZE2INEE safety function

PR Y AE B 2R 1 O 9 Bl s it EUC 192 2R3 th E/E/PE %2440 5C 78 4t sl H: Al KUK B A%
fi It S5 B Y T E

Bl - 24 D RE A ) R4

—— TR BRI PR AT By T HE - AF R — b 52 sh Fr o DR f B AR Cln G fe L) 5
A T B A7 R B D HE CIN B Ak ik R wh) .

3.5.2

B LZLINEE  overall safety function

B E A fE B S 1 SR sl PR EUC % R3S m 7% .

11

Download From http://bbs.infoeach.com



Download From http://bbs.infoeach.com

GB/T 20438.4—2017/1EC 61508-4.2010

3.5.3
HERZFINEE element safety function
HY 21 P P A 2 A B RE Ay — 3 4 (UL 3.5.1),
3.5.4
ZETEM safety integrity
KL F IS ] B N FTRILZE B S5 1F B 3 42 bl O 28 G0 LD 0 7 BLZE Y 42 = D HE A2 .
i 1 HAEst R T O R A R I AR R PR AT A 1Y 4 A T HE A T S AL E R A A N SR R AT
E 2. AT 4 P ERTEMESFHL 3.5.8),
3. FEE R e Y TS AT S ECE e AR A 0 S I PR LR 4 S RO 2R ek g ) L T BB R gk
BOF T HOR RO TR S R s, FEUES RYAY Je gl U H R Bl AL T 4 2k AL 0] LA AR I 2R SR T Y
TR B R E SRR R AEETE R EM B FER A HEE S EELIETIF 2 A6
iy it Ak Hon] 2 1 B A K .
F 4 EEE T SO 35D MRS MR S EPECW 3.5.6) Y.
5 A LE A EEMERSENATE SR T ML IEV 191-12-01 W SEFEME 3L,
3.5.5
HELZETEM software safety integrity
B o | SRS (Ve e o v e o AT 7 R =) A S T s @ S Wl B S I 5 o S S B O 15
3.5.6
RGeS EME  systematic safety integrity
AR ARG KB 5 ER RROE 0T ) &R G S RO TRy
G R GTE A B R R AN BE Ik 5 R n) Ak 0 g A R AR R
3.5.7
BHERZELTEM hardware safety integrity
B o (= S Vol o vl < e o R [ 0 s @ Wl 1 V1 0 R 6 e S 7
i AW A fE e B R A SR B L B L e R s S A R RS A AL BARAUEA KA N
2 B0 TG B0 5 0T 25 000 2 0 A R A s 1 e R A BE SR . 2 R R IR A8 4 T N R 4R 0 g I B 0 T ol S
S ELEHCEPERS S THEHE —TSESEL
3.5.8
RETREMES  salety integrity level; SIL
— PP E Y SRR (U ] RETF I Z —) X W S B E R A E e TR 4 SR Y.
W E g 1 RN,
F 1. POl A g B SR AT 0 B AR S E (WL 3.5.1T)FF GB/T 20438.1-2017 AYF 2 M5 3 ML,
2. eSS THESESY E/E/PE R4 HARG RN S BT R,
3 EeREESERSILIIFERSE . FREE HFdooH g EEE, MUSILn EEMHEXESEL " (n=1.2.3. DM
Wi B R B PR AR & s A AR ] o W TERE S .
3.5.9
RGHERE S systematic capability
M — A 2 A A S e 4 TR A R E R B B XS R GE B 2 R A U RE L EHAF RS BR GEE 4 00
MEVETG 2 HLE /Y SIL K 0y ¥4 BE Ay B B CGRZR i SC1~SC4) .
i1 Fge ke Sy eh T e e R i ER A0 P R 0Y SR ok e (UL GB/T 20438.2 1 GB/T 20438.3).
2. WIS RGP AL e F A0 R0 R . bedn— - £H {5 0k Ay B0 R, W RS R R S AL,
21 {7 phy B {1 00 A0 {1 g g D T S L R R 0 R LR
FE 3 Y R AT S I A T M0 B E A B R EE M e LR SCN M ESEEEE S
TG SIL N IRt 2 s e w e .
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3.5.10

HHERETEEZELLR software safety integrity level
WA RGN ST . AP A 2L R R G0 T R G H WAl o7 .
i SIL FR B 2B AR JF AR ZRFR BRI 3l T RS ALF 0 FEE . ST AU — B A
SIL. {HJZ2 1 A A" SIL n A 8C0F", He S SO 3 B0 (R 1~ 4 225 ) AT &L BI Y G ) 25 1R 48 s
R EH F A 0 e TR E Y SR g F A, CRCE ) 1 P2 = DN REAS 2 /T H JCAY 52 G014 2 ACh LB i 2 4
3.5.11
E/E/PE R%Z 2R MSE E/E/PE system safety requirements specification
{045 & e M Hofd 50 3R F R G oR A .
3.5.12
E/E/PE RG L2 EEEKRMTE E/E/PE system safety functions requirements specification
BT R GO EINI TR L 2T HEE R BT .
F 1 XA MR E/E/PE R LB RME N GB/T 2043812017 A9 7.10 F1 7.10.2.6 YAy — P (&£ & ThEET
30 A B 0E A MR O B 0 0 2 B BT (09 48 4 T B R B A1V .
2, HEREH A M Rk 2ol M vl H S0 TR B LB B L 4 AR A SRk
3.5.13
E/E/PE R4 R 2 T H M ERKME E/E/PE system safety integrity requirements specification
BLIG A O R GL A E AN T Y 2 D HE iy 42 2 58 PR R Y HILTE
. XA HGE R E/E/PE £ ERAVE (N GB/T 20438.1-—2017 A 7.10 F1 7.10.2.7) f) — ¥ 43 (5 4 58 $ 4k &6
.
3.5.14
E/E/PE Z241&iT ERK M52 E/E/PE system design requirements specification
MTRZGEMAEAE. &% E/E/PE MM C RS ERNHE.
3.5.15
ZE X  safety-related software
TR GRG0 L A T RE r B F
3.5.16
IZ{THE3. mode of operation
ERHRRGE BT A Z—.
—— R R B A A EOR B A A TR EUC 3 ARLE &2 2 R 22 2 ThEE L 3 B2 R Y 551 3 A K
TSI
i E/E/PE LML RG RELRBAX EUC i EUC #H R24 =8 m ., ME E/E/PE &4 25 A N
frg e aiig  MATHEME EUC #E A RS0 GB/T 20438.2—2017 19 7.4.6 ).,
—— e 2R K EUC 52 AU &2 RS A2 2 D Ge A0 5 2K I A AT F B 282K a9 # 32K F
R
—— SRR E 2R EUC RIFTFELZ 2R ERIEF 2T —n.
3.5.17
Bk E target failure measure
42 5 B M B OR GK B Y fE P A G AR H AR LR UE N T A M APz — .
—— I HETE R I G R 2% 20 (1) - H TR O TR S R ie B 20
—— (e R R R AR L O T e BEOR el i S an T R D
. Bir i O EEAAE GB/T 2043812017 (942 2 fIE 3 iy,
3.5.18
AEFXEFE{R  necessary risk reduction
A AR UEAS 2 o] RS B E/E/PE %4248 3¢ R Go A/ 50 Al JAUPS: B AT A s S B A IAURE: P IR
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3.6 WE.ZuMmix(AE 4

3.6.1

HrPE  fault

n| e 7 B ) BE F T IAT Z R U BE AY RE 7 BRI Bk Ok Ay S HOR I
[GB/T 5271.14, 14-01-10]

i IEV 101-05-01 58 3 Sl B J2 — R DL FE GE A BT Sk Th fig R 45 00 (9 4 78 L A 4 4% 710 B 7 o 40 ol 1 {3 %) 0 7
ah W8] 09 JCRE Jy ol AF APt IR a b - A W JERE . PR A0 R WL 4,

Lii—1)FU
L{aiFud LinkFL
Li+DFU  L{r+1FU Lir+1FU L+ 15FU
L{i+1FU L{+1FU L{f+1jF[: Lii+1)FUJ
(L=, =1,2,3 %, FU=T)RESTT)
— I hEER THE R
E&k () BE# (i—1)
i x."'
iy e
— i
| s | - i
| wm |

¢) 3B GB/T 20438 #1 GB/T 5271.14 B9 =

E L O R TG R T ENE — M Z R R g — EE TR b sE T, R TRERT
] E 2 AR 2 T RE B 0T 1 B RO COR 20 10 6 09 08 ol R 25 L As 2 OF 5k A, W Rl BE S 30 — DB SR o Y AR R,
EERUE HHE ACCFUIRE BECRBER I T ER AN EE (L b, (OB IEER AP E BRI EN G- B
IhEE B TT [ B HE s WA 2 1 ol 4R L 00 mT BE S 0K — G

E 2. AR APREE S B — R O R X0 B AT gl P i — 2 GO e A FAREE 85 RS E DB A oo iy SR A ]
EERG—DESER TR HMER. X7CEE X5 T GB/T 20438 f GB/T 527114 [ * i & 1Y) 1
A2 1K B O HD IR ER Y L N o) By s L R E HJE GB/T 2900.13 rp iy il e, 3 5155 i 1 5 Bk a5 no 5
i dyFras . “FURETE GB/T 2900.13 vl s % . (H7E GB/T 20438 1 GB/T 5271.14 ik H & L.

5 S PR (EE R 1 U R 3 R T N S e B o (1 RPN = s I T R i At v s 1 = S e G T

=40 FEe(i—1)
“ g x 7 “F" RFE
FR
ﬂ:ll-# T
RH T EA
BB
U3 40 19 W =R
28 (1) B8 (i—1)
N e
KA
Aol 1
KA - REEH
SAEH

d) 3B IEC 600500191 W &

1) 22 S g B oo i R .

SRR O] GEAF AL R (AE MR AR T P L bl s T R R 1 A SR A — A~ 1

3.6.2

A B 36t

fault avoidance

B4 RREE

TE % A O A 40 28 2 1 i T 300 B9 A A0 B B (o 1] 0 AR ORI LAk 9 5] Al

3.6.3

A PS4

fault tolerance

e 0 B s E R TS O T S RE o dk sr N T — N E R U B RV RE T .
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| GB/T 5271.14. 14-04-06
iE . 7EIEV 191-15-05 vy OO0 B 7o B . WL 3.6, 1" W A TR 0 7
3.6.4
S failure
IR RICIAT — - SR Dh RE A RE 1 B9 2% 1k s gE oC LAAE 2R 89 KB AT
1 AARER T IEV 191-04-01 (B0 1 i T B00F 20800 55 i A 2 i - B0 B g PR Rl
FE 2. E 4R GB/T 20438 1 GB/T 2900.13 b e fn 2 &gy 6 & .
iE 3. R AT B R Y T EE LAHERR FF o 0997 SR L R B G p AT O M SE RS T HE . X S AT A A I B Sk Al
i 4 SRR L CFE b B R SR 0y (FE 6B R S ) L WL 3.6.5 1 3.6.6.
3.6.5
MALEH % random hardware failure
P RE o o ey — 7 2 LR B 9 2 AL 7 77 A 00 L 26 B T ) B
E 1 AEFFhIT R A AR LA AS T S A 0 R AR HL L A 2R ST T AR AS [ B R 2 S e L B Tl ) i
P 25 5| T K s MR L WO (B R 28 o0 1 B O 5 S LA nl T 0L A oK AR L (TR ANl T Y A ) C B E PIL RS ) )
iE 2. B HLAE 2 RO B Sk AR (UL 3.6.6) 019 T B e B P 6 £ ol S B0y £ g e (al ik Sl Y BE )
af LA 5 B RS R Ak (H R S R A O RS WR TE  [R He R S R RS | RS Y R A O A W AN B S O b
Feilikab b, QU iR . oy BL A3 O A g | 1 &R e 5 R RT L S B AT 1 oK G Tk L (B0 & St R Al
B B G R ACR A BN T A gtk Atk L B R S R MR SR A A s i OIC  RT AR
3.6.6
AR R  systematic failure
T DR ) 2R 80 LA R e o A A B AR L SO B M e I E AT B S AT eI RETH
UiV
[IEV 191-04-91 |
GV U8 IE 1 A i AN 4 2 Gl E TG T B R AR A
iE 2. S TG R R LA s R AL
iE 3 F G e R Wy I T A A DL AE B b iy Ak R
A BRI .
BE A it S B BT
AR A A
iE A FEAHE A A A b OG0 0 S R o S B LR R R R 345 N R R R AL
3.6.7
Bl % dangerous failure
X AT 22 A T REAT 22 W i) 2] 1 Fn /ol 2 0 FN /28 40 i S sl HE
a)  TEZRETPH AL % 4= Dh R 9 P AT CER I L 8l & BlUde = o fig 2 A GE S =0 DA E EUC #E A
fe s 5 7 7 fi [ AR 45 5 B
b)  FERAE 2RI 4 2 T EE 1L 8 PhAT A #E R .
3.6.8
RAEHLF  safle failure
T AT E DA R A B RGN/ B RSy AL
a)  SFHECLAINEEMARSIE M EUCE H 3040 A SR 35 5 R 78 s 1
by M 4 Ty HE AY R sh FE M Nl EUC (el Ho— 5B 45 i#E A sl 5 48 AR 25 B0 %
3.6.9
fHX %% dependent failure
HOE R AN HE om0 5 R B A 0 37 91 iy J0 2% 1F S 32 A o] B R ALY O
F: Y PA and B)=P A X P(BIB M A-H{F A 1B A RH %R,
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3.6.10

H[E 5% common cause failure

fE 210 10 R G B — D22 A 5 B0 5 R W A~ sl 22 A~ b 37 i G (8] 2 &80, IO 2 B0 R G8 k /L
ity — R AL
3.6.11

fRZE error

PSR UL IR R 5 Y R A EE L UE R ECEe B IE e A (R E A E R

(& TEV 191-05-24]
3.6.12

M igix  soft-error

BOs A AS TR B9 72 1k AR 202 Wy e

V1 CHECRT IR AR O BB sk Y R R B R AR

2. BCRE IR OTAE AR AR Al A VBT O S RO B b R b R B b R R A A R AR A b L A AR R

BATE 45 . Q0 Mo g 1 A 0% 75 2 A

i 3. BORS IR EBERT 03 BT S B e AR IR A
3.6.13

LXK %% no part failure

A RAT % 4 DR A L 2 G B

£ LREMAMT SFF avitH.
3.6.14

& no effect failure

AT Z 2T RERY A H AR BB A J4Z 5200 2 2= T fiE .

FE 1. E L, 0 R e A RIS B 2 e U R L BT LU 4 R Y e AR VAT sk

ik 2. TRem kAN T SFF it
3.6.15

ZERWTEL safe failure fraction; SFF

G H I H RIS YE . OB 2 0 RCR N E R I BT 2 fa B Ok 0RO B e R RCR N
PR REZCRZ L., AT .

SFF=(2 A5+ 2 A i 2/ C2 A 5000 224 nte F 204 e )
R R T — A BURBCR  WACTRE
SFF=(2As+ 2Aps) /(2As+ 2Apa+ 2Ap,)

3.6.16

LW failure rate

— AR (A TR R RSO WA SR ) VB A () de FRIZ R0 e 22 )k &k Ak
FUE LT AE L+ de T AR RO 3

L BUE R AG) BRI e de ] B SRR S ITHEER LS AT SRR R BCCRD 0~ N R B R R0 A R ) %

1 i i . - , : IRty 1
‘tﬂi‘ﬁﬁ‘HFFH’E':.‘.T—'I:?{:H:RH]=EJ{[;[—Jil{r]dr ). Ez“]m”]ﬁﬁﬁﬁf{fﬁ:iujz_f i R()°

i 2 OB R FEAH E ST AR S0 e i fh Bl A R i B A A AE A A A IR CBP AR S 2 R AT — AT
WA RARIVESFTER A=A,

T

iE 3 EEERELO.TIN A BFEHE AL T fiJMer)f’T AR RBCE G F A EEA R TR E 1D

i

B R ) B nf i 5 of 78 X — 1) a) 2 4 @) S By A =2 CE) PFH. GB/T 20438.6—2017 BB =% B) .
i 4. T e A B — T R R R
16

Download From http://bbs.infoeach.com



Download From http://bbs.infoeach.com

GB/T 20438.4—2017/1EC 61508-4.2010

ES: VIR BRSEMNRAF AR W, Ak Y R RE AR Pk s B, i HL R A Ay JRRTE E LA GO
SR BAE T I RE AL AL RIS T REJAE ., S5iE 3 B2 5%8 AR LB R R AT
TN T R .
3.6.17
E R B LLEEZE probability of dangerous failure on demand; PFD
M EUC 8§ EUC # R& 40 & 2RI AT iE & T REM) E/E/PE % 4 M 3¢ & 48 1) & 4 A
(W GB/T 2900.13),
1 (B A T H R IR GB/T 2900.13) 248 — A4~ 00 76 B2 R Y S0 30 98 I 0l 2 A9 48 0 T . 78 25 5 09 B (8] 80 R &5 58
ST AL TS EREAR SRR, BN H U #oR.,
i 2. (R o] Ik S0 A ¢ 20 Z 002 B 0 Ras G fr SR 20 B¢, B A T A SR I — 68 T AE . 1 4n 7k
LERBR F E/E/PE LM X R0 THE,
3. DA B, S E 2 BB S W E/E/PE E 2 C RSN PFD EH — MBI IE M2 £ R . 7E—
A A A R R A BRI ek — R A S e R e 3 o e e R
3.6.18

ERAM R A FEMIHE average probability of dangerous failure on demand; PFD,,,
E/E/PE ‘&t ARG A EUC st EUC #2174t & ) 2R P0A7 BLE & 4 DR 09 V- 29 A ] H %
(I GB/T 2900.13).
F 1 A ERTE AR ey e TN ERER AT FEE R Ule, o [0
iF 2. MR R GEw PFD fI PFD,, « B b WK 3600 8 55 2 21 aY = B i 3 A9 1 6 2 S0 o 32 R OR 36 00 6t 0 4 4
SR A B SR B JSE A ECR AR A, S — 1~ S A R A DGO B H S B R AR Ay (O FoR VT S
ARG AR SCTT B I E R R A s (] y ) .
i 3. AR E DAY SRR A A fi A ek R ) E A A AT R IR AR T AT H b AR B I L
3.6.19
BN EEEWEHME average frequency of a dangerous failure per hour; PFH
—A~ E/E/PE %M & RGUAE— 45 5 (R ] J5 W9 P8 P07 A0 5 22 4 D e I A9 £ B 2 RICT g 80 %2
1 GB/T 20438 ANHEAE A AEE 4 /B fa i 2 Rl pt 8L 32 HL (T 48 O B g i PFH. 58 A] PFH By o5 A9 2 0 2
“fa b g AR L "
iF 2. MBS MESR CPEH & TC 20 0 22 2008 B V- {0 T BR OB e i il i ) w () /an . AHH PFH 5
P RCRIRIE (W GB/T 20438.6—2017 &Yl B).
F3: ME/E/PERZEMAERR ERANES2E . PFH BAREHLATIREMSE F(T)=1—R ()8 (W bl k%
)L MR RO L RSN PFH FR A HA oT FfE UGO 35T (R LAY PFDY . fE55 —F i Bl
F.PFH GRS T FOT)/T 1/ MTTF. {65 —fpF T 4 1/MTRF,
iE 4. 5 E/E/PE &M R {8 5 BE N P42 & 0y o4& 8 25 A m IR 2 e Sy 8 AL mT DU R 3
R TR PFH 894455 .
3.6.20
T Z 2B process safety time
M EUC 8t EUC 2l R 40w 9| A e 18 B 35 F 09 R 20 E . B R HAEAE EUC g B 55 1 & 2 T
W0 01 A B B0 A 58 B 2z 18] £ 1) 18] 8] B
3.6.21
PR E BB mean time to restoration ; MTTR
iR B R & T e
. MTTR .45 .
—F 00 S Y IF (R Cad 5
—— G HEAE a2k 2 B E] Ch) s R
Ak 1& 09 A7 %I [R] Cod 5 F

17

Download From http://bbs.infoeach.com



Download From http://bbs.infoeach.com

GB/T 20438.4—2017/1EC 61508-4.2010

7C P E 18 AT R A ECdD
(b) BYH BB E] R () R ES deat ] . (o B9 BRI AR (b A &S demd ], () B9 H SR I a2 (o) A9 &5 et [a]
3.6.22
E4EE Rt B] mean repair time; MRT
T 19 1) 3% {4 2 & 1 i)

. MRT 5% MTTR AR (b, Ced FICd) (WL 3.6.21),
3.7 =aqEBED

3.7.1

e EE]  safety lifecycle

A KE OC R G S B D BT T A Bl L X SR B I H Y BEEB BT UL 2R A M E/E/PE
A A DG R 20 R Al RGBS, a8 A1 46 It 455 1k (e FH DRy 1l vy b i ) 19T

FE T PRSI R A e i R X A RS TR R A AR A R R A e )

i 2 TRl A A B BRI GB/T 20438.1—2017 W[5 2,18 3 FiE 4.
3.7.2

HEEmBEH  software lifecycle

MR T vy B 280 A 7k AR 12 3 ) B9 3% 3 .

i 1. — - SR AR A i RS0 R T R B B R e B 0t o B L R B B L 40 e B B B i B B

i 2. BT ARESEfT e (BA] LA AT s .
3.7.3

BEHEE®E configuration management

G0 A A R e LT A A R ORI LA ] 53 ST A 1 AR B R 45 TR A A ) BH A R o
PERTRT 8 W4

. AT A A Y L GB/T 20438.7—2017 #Y C.5.24,
3.7.4

B EHEEZ configuration baseline

LA AT B A% 1 AR 8 i o A A P A B AL B Ay RS VRIS L as A B SO L SCR LTS
B LA RH AR A A A B & S AR s A G S P A ARAE &R g, KL T O A A i JF & T ALY
(IS
3.7.5

2447  impact analysis

Wi 2 — 4~ RGeS T BE BOC A e 2R A X 12 7 e v H A D BE B G DA R H A F& e 7 A R i 1)
sl

i BFM NI GB/T 20438.7—2017 19 C.5.23,

3.8 HEIMEHEMIESK

3.8.1
M UE  verification
18 ook o A B (it 2 U IE 4 G S R e B R S i 2
(M 1SO 840256 % 2.7.4]]
5 S 1 1 s S T e o el 13 e e =i 0 2 7 N O D S DR 5 5 B9 o B v 0 5 £ o 1 e ol 1 L
alg {00 i 55 ik BH 5 ) L oCRE L BT FL A R S A L H R TR i B B R AT O i Y R R R
BEG) B0 0F I 8h 0 4E
—— N ARIEAT & B ELAY A R R L B B BEOY B R A L6 ELER T O BT AT 2 4 e R I B BE Y SO R AT
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3.8.2
Failk validation
A o A R A 2L E 4h SR I B At — L 7 s 0 o o R B E
(&2 1SO 8402, 58 ¥ 2.18]
i AR PR 3 AR B,
—— MR A (W GB/T 20438.1—2017 A A 2);
E/E/PE &4 ik (W GB/T 20438.1—2017 #y % 3);
A # AN (R GB/T 20438.1—2017 A 4),
i 2 B0 A R BH BT R A 2 e FH OC R 0 AR T T A I T L 0 R B0 A RO TE A9 E Bh . Bl o P i A B R
A T2 AL B 00 il 418 RS A 00 07 325 2 ik B PR 2 PR e e R I
3.8.3
INEE L £ 1M  functional safety assessment
i ok A A I 4 Sl B W — A 2 E/E/PE & 4 A G & ST A/ ol H Al RS R e S B0 0 T
3.8.4
INBELZ £ W4 functional safety audit
AP oy A A DA E AT O T 0 HE Y Dy B A 4 R 1 HRE O S A RO AT O I b A
B R H By
i THHE g A W AT LIAE M D RE A A v A 09— & A
3.8.5
I8 Ml proof test
St B P )3 FH LA 0“2 4 A OC 2 50 D A B 00 B 9 %, 7 U Bl o M R R s R R B T
1A AT v ol PR I (R R S (W) LA R T e
E 2. KO B A P B T AR A MO . ZE S BR A BR T RS A% B/E/PE % &4 RS 1004
PR AR AR RS . XATE . 20U BT E EIEE . E/E/PE L e SR LR
B2 /U A vt (1B B o415 U g 15T U 1 It O = B -4 £ I T I i o T
PIIERR{E E/E/PE %2 4= FH JC 2 S0 4% (5 A5 i ] 500 509 1], oA 0 b 246 0004 00 8 00 B bk 15 B o RICHIE 288 m] W AN 3
iF 3. IR — W SE . FEMERT RN E/E/PE %2 4 M ¢ R S0 RE w0 or 5 PR . Ar Wl R b .
{4 EUC 2145 0lek E/E/PE %44 3¢ 5 G0 5 BB 4 5 4 Z oK A i s 41 68 b ga i 4k 457 252 5 R ] 200 AN 0.
i 4. e fei it ] CESE/PE 42 4 0 3¢ & G0 o) G800 o1 elg 400 A fE W) N s AR R . (AR EUC 2 {F ek ff
T At S5 200 i IR i A AR B 0 MT TR % T STL B 3155 1) L Z2 W
3.8.6
ZHEZ®E diagnostic coverage
DC
3k A 3 7E 212 W i s I 2 ) 1E B8 e o B, e B R R0 B HR R F 1) i B R AR PR LSS
[ V& SRR
1 ERRAGEW M SR EH T AOTEM NP DC Eori2 W 8 55 530 L4 o 38 B 0 21 1 15 B 2R R FR L A b R
o) i I 2R
DC= Ao/ 2 A bl
i 2. %o SUTUAHE B or e i Ry 0N aE L
19

Download From http://bbs.infoeach.com



Download From http://bbs.infoeach.com

GB/T 20438.4—2017/1EC 61508-4.2010

3.8.7
i B FE  diagnostic test interval
E— O T2 W8 w5 200 % g o0 R a0 rb ke i s g 1E 77 0 oF £& 000525 109 18] B .
3.8.8
2 A detected
|EEH B revealed
EHER  overt
5508 4 AH 3 . B2 Wil st | G g i sl L $54E B1 A T ) Gn S RS A N T ) i O G R R AE R &
LI
HE (), 330 7 ) FH TR 0 58] Y bl BEE A ) 3 0 ok
i b i e A I 3 09 T B A — e e D B e IR B Y SR BT B sh B T B 09 A7 % 0 5 i el o 2R 3E O 22
2R
3.8.9
FHEMEIR  undetected
FIBER unrevealed
AHEAR  covert
56 A o< 12 Wil 1ot | A g 0] a8 | #4700 48] an B R A R N ) sl ok E E R AR &

LY.
891, 06 JE 20 ) D oA K6 0 )i IR 0 A A
3.8.10

{7 assessor
AT L VAN — A 2 A e gl &0, HT DL AN E/E/PE 42 4 #1 5¢ 3 4o Fi H Al PR BS: 9 TG 475 it 5

P4 Tl RE & 4.
F. W GB/T 20438.1—2017 &5 8§ &5,
3.8.11

M AR independent person

S5HARH E/E/PE F 80 0 ST Y 22 4 R I A 2 B B eb 09 B a0 JF oA R T 5T A
I RE % A VEAL sl i A A
3.8.12

MITERI]  independent department

X EARE (E/E/PE F S8R BCHE Y 2 4 A A TE A A R 2 B B 391 Bl s AR T e O L (B UM
HIrhe i v E N R .
3.8.13

T 4H4H  independent organization

A B 5l HA Jp 35 S X8R /) JE/E/PE 2 8e 89 5 8P 9 42 4 4 i 18 B0 %y 58 oy B b aY 6 80 7 ol 1Y
A IT AH SO Iy fiE & VA sl i A B9 ZH 21,
3.8.14

B animation

ARG (RGN R —H 2 B0 Has 1y, LU s Ractr vy E2m A, 6 an DLk 7 =0
8 7 G 1T 1Y e Ak e e BRI

T shm ] LS AT B AT A DA B g DR e AT R R R R A A
3.8.15

FZRMiX  dynamic testing

FH 2 B % 1 R0 32 92100 O 2T S0P AN/ sl 45 A Al 42 DA R BE By B2 R A7 2 A FR 78 DL R AR B R 17 ) A
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3.8.16

i A test harness

A = 0 00 T 45 0 P A AL R B B mT T A R BE D T A A 1 BCRE 1 a2 A 7 B 15 5 I o e
D 114 15 T

i I H e vl i g 45 ] 5 FH 1) A R 6 I 0 A A Y s il (B 3h b e A R R R AU {H ol A T T
3.8.17

BHEMELFM safety manual for compliant items

MR RS AL GB/T 20438 FRifE pY L8R B AT R B 2 42 = ThEe . 2 It S 4l - Th e & 2 LRy
IEEREN I
3.8.18

22{F FHUERH  proven in use
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