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- RELERIMIE safety requirement specification

—-ﬁlﬁ*#ﬂﬁé@%ﬁé*ﬁ%%%%ﬁ%fh TR EXK.,
iE: ZRBTATFIFHF.

— ZLTNEERRATBL 3.5.9);

—Re2TEHERMBE 3.5.10),

3.5.9
RETHEEERHTE safety function requirement specification

—HEANE , BEXEHRAELNEPRITH L LSWEER.
L XTHAREREERMARHN —B (KL ERST R 3.5.8), A5 HEXLMXEARLNERTHELIIRE
HIRB 4l .
2. RERFRMERKRLIE N HAXE HEE A ZEBE ST A EK.
3.5.10

LETEHENRITE  safety integrity requirement specification -

—FMEARE , BRELZEMXARGEUNEBRNTHELSENE2 T EHEREK.

X THRUREZLBERAEN - (X2 BHEN2, 1 3.5.8).

3.95. 11
REHXEY safety-related software

EXEHXRRETHTELAZETEREKE,
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3.5.12
| 24E43X  mode of operation
RAMEREHEAN TR . BERERFENARTE AT A TIPRFZ—:
—  ERERER.EXHERAFT A EL2HXRER B BRAETERMOARARTEF-KAAK

T AR AR,
— B ERBREEER AXFHFEXT - REMXRLE

KT8k il .
L RERREEMRAENRENEELEREERH L LMXRE.
2B T RERMANHERRES B THLLHR AL B IRRAE 3.5.13 FEX.

3.5.13

BELKYE target failure measure
X FEeRBEHERERINTHBAERENRZER, AENTIRHIL—:
—HRERBTEOT N PR BRI RERBIEREZD .
BN EREENBERCI TR ERZESZRIERETD;

W BREHEBEELE GB/T 20438.1—2006 A3 2 M13E 3 1450,
3.5. 14

HNER X EPE{K necessary risk reduction
NRIEARE S RVFRAR, il E/E/PE REHRXRL. ﬁi&ﬁ*ﬁé*ﬁ%%%%ﬂ%ﬁﬁmﬁﬂﬁﬁﬁﬁﬁ

% B B DA RS FE A
3.6 ME.X{|WMEIR
3.6.1

P fault
DT EE B T AT ESR NI BERI BE D FR R B R BB T O 5 IR DL
% . IEV 191-05-01 & X “ME" & —# X N BT E R BE R R IE AR A, O & 35 T By vh 4 37 8 oAb 31 R 1947 30 B )
B EEE NSRS EENSEILEREED. BHE 4,
[1SO/IEC 2382-14-01-10]]
3.6.2

FBERE 4 fault avoidance
TEReMERG RGBSR B B b Ry 4 8 A4 BB i A RO ORI LR

3.6.3

HFEMR E fault tolerance

A R RS IR L T, ShEE S n ke AT — N B R Th BRI BE T
L IEV 191-15-05 e XANIEFRBHE, L 3. 6. 1 E.
[ISO/IEC 2382-14-04-06 ]

3.6.4

L failure

e HIT— N E RN L.
1.5 IEV 191-04-01 EXHR.HEMT E.
[ISO/IEC 2382-14-01-11]

¥ 2:GB/T 20438 #1 IEVS0(19DH , MEHRBWALRENLE 4.

H 3 N THRSENGITERFLENIIR. HBESBANTIRACHREINE. JETHHHARERR.
4N EMNNEBRFRXEREHN (EESSEEF), N 3.6.5 7 3.6.6,

13

—IKEX

JeE—

BREERNBPRRTEBE
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L (i—1) FU i % i—1 &%

L () FU L () FU

L (i+1) FU L (+1) FU L (i+1) FU L (i+1) FU

L (i+1) FU L (+1) FU

(L=ﬁ: =1, 2, 3%: m=%ﬁ%‘$—ﬁ)
a) — I IRERITTRAS b) i KT A

¢) GB/T 20438 Rl ISO/IEC 2382-14 KM &4 d) IEC 60050 (191) B K

E 1R, — IR EEE— I ESERNAREN . /MR TME—TSHEERAITT. £ BP,— TR
B A Bu i R AZBRNELTH - PMER(EERERERREMEED I BINR AN SERE R L, W
HEESIEZEERATHRM . EREEHAT RS, EXHRETEFEFRTERNINEUL D). { 53T
FERITEHXFFPREFSFHTRIN i— 1 ROBETPH —THRE OB IR EWATRETIEZX A
i—1 FIEER L) — KKK .
k2. ERXTMTERAEWRET . A—I EYERE XIHAIEEEE—T  FUMEBRATH—-TRECFRE LIRS
RERERBABZAN FEETRESEER i —1 KERTHENIER. “EiE X755 GB/T 20438
ISO/IEC 2382-14p ¥ " S HEAGRAEMNREAEAF T, 0 O FFR, 5 TEC 60050191 iy “B "ML &,
BREATHRENG. M OHFR., “FIRAETE IEC 60050191 hFRG“H BE”, {2 7 GB/T 20438 1 ISO/IEC
2382-14 P /WHE X,
3 HFEERT . —PMRER—MEHRTHIABEFMMAERFERREI SR, HARHAREEIIE. R,
— MEGFEFIAREISEERARERRWBR T RE M RAREXI RS ERNS T .
B4 KIER

3.6.5

FEHLiE 44 random hardware failure

TERE {45, B — R B LA AL BB B L 7T B8 7= A 1Y 3R BE LI 8] H BLAY R 3L
1l EERBE P EEURREREAFES VLR, EX B TERRE B BE Z G, X s 58 0] 8 #] & 2

%G| RGN E, NTTHEESIFSE A& LT 5L 693 3R, (H 72 A 7 30 49 BF 6] (R FE AL AY /] ) 242
H KR |
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2. BEMLKROR R GEAY R R EE R S h VLR 14 2620 9 B0 R S5 50 B0 R (R LAt & 38 A9 2 BE) °T R & SR 0 A
BB BRERM—ERFERFH T AERERAGIRNARRNENA BB RLR R IHER.

gl

3.6.6

Rk Systematic failure

R B E RS, RAEMH SRR &SR R O XE R ETBRE . B T HEH
B X FP 2R 3

T 1LNEHEFPRAMER. TR R RRE.

2 BEHEURBEHAUSERARL.
[IEV 191-04-91]

—‘féﬁiﬂ?ﬁ
R BRI VI E VR VR TES

— KRBT,
% 4.7E GB/T 20438 P, EEMEXZR MR MF A ANENBEHRBMAGL R 3.6.4 1 3.6.5).

3.6.7

B %% dangerous failure

FREMRXAGL TEENCRBIERDERENHRE.
i BERTEREFBRTRAENEELW . EHRBRLUENSBEREH T ERNEARBRIS 2

BRERRFERTERE.

p—

3.6.8

R safe failure

AN BT ESHXRGENL TFTHEAEN R FERITGERSH LR

I BERSTHREREFAENEEEH:ENRE RN ELEHERET . 1T HEBHF RV BLaFHE
R,

3.6.9

X% dependent failure

HBRAREERNIEEHNMIEHFNERGBERHOHATRBRER.
., P(2OREMA ZHHE{NY.P(A and B >PA)XPBEBEINEHE AMB ARHXE.

3.6.10

HEEFEE%KIE common cause failure ,

— RS EE-IRENELESENER, ELEBRERINET RS B8 E R B RRL
MM RBRGEEKRL .
3.6.11

iR error

FHEE TR B 0 (A A S O U IR b E B R A 2 2.
¥ KA IEV 191-05-24 MEXNEAEIEE.
3.6.12
AAEIR  human error
1% mistake

SIRAFME SR AR ERASE.
78 IEV 191-05-25 Ry EERE BN T “RHE".

[1SO/IEC 2382-14 -01-09]

3.7 HEw A&
3.7.1
22 EG I safety lifecycle |
FEMXRALHSBPFALTOEMES, XEFEHREEN-TTROEEN BT R, E2H
12
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i) E/E/PE R4&M ARG IR T EMLRSK, u&%ﬁﬂm‘?‘ﬁ%ﬁﬁﬁﬁ%tﬁﬁﬁﬁmﬂﬁ — BB E] N
1. “HRHEH . BNENE2E TR AREEER,HE GB/T 20438 FELHBZR“TIRBH"X 1T &,
¥ 2; GB/T 20438 i FHMN T 24 AR L GB/T 20438, 1—2006 A9 2. 3 fi 4,

3.7.2

SG £ B software lifecycle
MEFTT ia 1 BB sk -k At R BIE FTE B0 .
FL—THENRFEGRAHEEER AR ML ER CEMBREHE.
F 2. X REHITEP . A HHFITB.

3.7.3

MEEIE configuration management

HNTEHRETENRTENELwRANEdBPRIFESEMTENE B IE— 1 HLPHRRE
PR EL I .
H:HUEREEHEAgS R GB/T 20438, 7—2006 §y C. 5. 24,
3.7.4

458 impact analysis
HE—TREFH—TNERFHFHR TR ZRGE P HBI R T4 U LK RE - R WH A
&3l

o GB/T 20438, 7—2006 @4 C. 5. 23,
3.8 REBR/IIEL
3.8.1

iF verification

 ERRERRRERIEEEEAEERCLHA.

Tk 1.3k A1 1S0 8402 #y 52 L HAR@IFE.

¥ 2:GB/T 20438, RiFRIEER XWE LA BT (B K E/E/PES Mk ) S4B B 317 840 71/ 3

REFEVED . FFEERENBAN . HERBHRESTENEHHMEKX.
B4 TS S .

—AREFENBEMERTNMBN,. ZEXFBEHNRERA . MHERAL CEAERE X4 a R R OCE)
BT R
B H .
—XF iR P R IE LRIE R E TR TE TE;
—XREARTB AP HRE—EGRNEBESETERN K HATIHEN R LRIEFRARZRAETRE

—ETE.

3.8.2
1A validation

Ak EMRERERIEERIEARE P ETMHHERERERCEWE.
¥ 1:5| 8 1SO 8402, B FEIG I,
¥ 2:7F GB/T 20438 v/ 3 AT E
— gk 28 (R GB/T 20438.1—2006 B 2);
——E/E/PES BiA (I GB/T 20438.1—2006 B 3);
—— %A (R GB/T 20438. 1—2006 | 4).
T3 BAR—-—TMEAE RN AR AR AR 2 ENE R ARV L LERMENTES, LB EFHRINE
RERHRUEZRIEEMEE YT ERIEARGEBERGFLL2ETRATE,

3.8.3
hek=2 £i¥{ functional safety assessment

B AE L RBIEERAN - E4 E/E/PE XX AR . IR E2HEXREBPEBR
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B PR IR RN INEE 2,
3.8.4
e £ T4 functional safety audit
SRR EHMIEEZEEREANAGRETA BT H B TR EBAE B NHITRE 4
R |
R EFEETUEANRELTEMN T,
3.8.5 |
¥ I& MK  proof test
UK ESHERERNWEANENR, ALENTIERERE R ENRSHER LEEER
HIRZS
HRBIRNENERETEERE S EERESWECBRE, MEREWRAESBER - AL EXNFA R R
1T 100% Bk, Sohr EREKR M E/E/PE R SMERLGS . #1T 1000 R MUHAE S ENHERREN—
A BAf. EOMEE E/E/PESE2ERMEMNBERTH LR LMERITRRE. WREH 2 BHEE, W AX
B EE SRR,

3.8.0
1’} Ef B  diagnostic coverage

17 B 2 BT R BUO B AR fE R R BB R R o .
EIVﬁXMT TR EARKER

ZEEER;

B R BB R

Atuml_ﬁﬂﬁf‘ﬁ&%ﬁﬂﬁﬁug

2 M ARLHNERANBAEBAMEREELHESER. FINERSN/REBREN/RREXTHRHFL
ZHEERR.

N3 RLLNEERRAER 2L NWEHEER, XFEAIARESVNATFHEAXTEIZHUATSEN KL
18 {4 ok R e T 2 TS BR BE {4k R B R eI FR R AR 40

3.8.7
ZETi B ks diagnostic test interval
E— A E2METLHBESNLSH ARG S, RIS 1T 8978 E 0 B A 8] B
3.8.8
B UBIE)  detected
BEHA revealed
EAEHR) overt
SR, BN R AR BER TH (R &R A A TR 806l o 7 RIER A
B,
26 . XEEFABTEIBNHEMSHBINEI.
3.8.9
FHE B A undetected
*IBEERY unrevealed
ABRER] covert
S %, B EIGR  R ETiR RE R T8 iR & R A T ) 208 i IR W BRER 2 BLAY.

BB X BT 25 1A T R T B A9 AR Rk A T B R B
14
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3.8.10

X AR independent person

58K E/E/PES WS B EeEamRBERERBRPHEIEXLFAAMNEFENAT.HX
MEDRELSTFMETARNA.
3.8. 11

X EE7 independent department

H5EER .E/E/PES SR EEEmRABMFERBRPOEIER, F AR K
MEBIREL 2T E T ARERIT, |
3.8.12

TTXxAHL independent organisation -

SEAR . E/E/PES MEBGNZ2EmABFERRPHED LR, HFEAMHEEAT,EHX
MBI L 2T BA RN A S,
3.8.13

ZhiE animation

RERGE(BARAENE—-EEZN/PDONHE, UBRARITANETE®REE, FlUEH T&E 38N E
RADRRAERTHRRER,

E:HTEALIEEANTSRET AR BT UEEANIMRZAEREERBERE.
3.8.14

BI%x K, dynamic testing
FH & S 3 35 89 5 NPT AR 0 (B0 BRAE BE 1 LR BH B E SR 8947 A TR LA SR ESRFT N RIA
T,

E B SEHRESTHEEL, EHEAERITRE.
3.8.15

WX IZHE test harness

EHRrBE R R G E M RENRENERE ., BB F N A TES, BB R GERE
A0 AR B JF & b B9 B 1 s BE 4 1) B 1 30 558 3098 SR W B B IR G

E: M RERTEEFEN A EARESNEBIEI XSGR EREFANANXNHESIA LT EINERIB

RE&.

W
\h
{3&%
s
\!
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g % X B

17 IEC 61131-3:1993 wIHmEEHEE F 3 -HBIEF.

2] IEC 61151:1992 #{X2S S EESENBAMBKEMIRERRS WiAAE.

371 ISO/IEC 2382-1.1993 {28 ¥ AR &L 51 &F{ 4 ERRIE.

47 ISO 9000-3:1991 EESEMERRIEGE 83 30 AT R R 04 30 07 6 A
ISO 9001 B35 H.

[5] ANSI/ISA 584:1996 MBI &K E{FERGHIL.
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zh#H (animation) 3.8.13
ZEEH (QTCHILECTUTE)  rresrevsnvessncsrooransesnearnoceanssnssrnaressssrnssnnssarsarnasssessssssoassssassssssssaenssss 3.3, 5
T IE (channel) ceeceercrcirieiii i iiiiiicciciiiiieitisetstsasicerstesetsenssvstctistssessreersssnsessessesnsncansas 3 3 8
;QEEE yeﬁ(cgmmgn cause failure) seesesereecioiiiiieiiiiiaiiiiietitiiiticeinenitarressssrrasoscecansesses 3 6. 10
it B & 3 (configuration management)
jﬁﬁﬁﬁﬂg(covert) T Y IY I I
£5 B B2 3 (dangerous failure) «es+eseeessssesrenossensnntieesneisisceectaenraesenonss

FE 32 52 35 (dependent failtire) eeseseeseserssesusesneaneiesestaienteseesesees sresrensane e serereaeeeaeneees
K T B B (detected) «rrrerecrrercceariammiiiii it et ittt sasasssrc s vt staessotrsocttssenstcotrcroncses
LB & % % (diagnostic coverage)

2 Wi JA] B (diagnostic test interval) seerersrereeiaiinniin it iiiesisis e ian e

ﬁ]ﬁﬂﬂﬂiﬁ(dyuamic testing) e s b deumseee Tl R U s A e BB Bes e e IS PEsIeIET BRIIIISIIIASTIIRSIA RIS SR ans 3 8' 14
8 S./8B /7 HmEBRF(E/E/PE) (electrical /electronic/programmable electronic(E/E/PE))

W W W W W W L W
Rl T A L LR
© ~1 B 00 ©W ~3 © W

13 34

+ 3.2.6

BS/BF/REBERTRELK(E/E/PES) (electrical/electronic/programmable electronic system
21 25 (EUC) (euipment under control(EUC))
B R (EITOT) vvrseceerrsenrnnrecotenacecieosotntcnsecsocnacacnsrsacsorssesasnsasssssessensansssstsasascansencnsseaseane 3 6 1]

ZI U AT B B (EUCCONTTO] SYStEM) treerrressseoreameariosorttmsioronioseriesmerterttotettosireeaes
5 & & K (EUC risk)

AN ER AR B K 1 i (External risk reduction facility)

e (failure) eerreserrmerreciiniieieiieitietetaniatsiarnateetneteissisacnrsisisetsaesssssrasensinsinoctssratenenas
BB (fault) seeerrvecerensenniancnnciansn.

BB B B (fault avoidance) cececessssessesnrirtstiersionioretsnscetastiescssisresnsssesssestsstsrencissresasesssse
W BE o175 B (fault tolerance)

I BE & 4> ({unctional safety)

THBE 22 4 1E4E (functional safety assesSSement) secesreeresermeemstimetuiuetiiiitie e sesoness

THEE 224 B 8% (functional safety audit) rreeessseeecesraeroms ettt it sss e
T &8 82 71 (functional unit)

T [ 22 £ B2 P (hardware safety INTEIity) «+eseeseeseesessessessessessessnsserarsaeeeessneseesessnenrsanens
%5 2%E (harm) _

S5 (hazard) «++eserereserrnsesnrsnreocensnonennssneorsasnsnssnnrens

£5 I8 B A (hazardOus EVENL) v« esesesersessarersnossvrennnonsrrsassoessessnsos

&K 15 (% (hazardous situation) ‘ ‘

Ajﬁ[%ﬁ(human ETT(IT ) ** #%* 00000 0sa0essuosreoneeaseesesssassossssesssstosrsesnsncsssssssscasssassaccccncsesenens 3 (§ ]2

%ﬂr@%ﬁ(impact analysis) PEA SR NS RN AR SN SR RS AR AP SRR SR SN SIS PR SES NS SRS FAD SR SR AR B IR BRI NGB h Bk B

&
oo
R

T A S o e A L S Sl D
O W DN = T =m0 O BN = e W R

&
—
IS
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mjﬁ%r](independent department) tee ottt eee nee ERD ENSE HEe S0P BRE EEE SU Y AU SEE PNS NS G SO0 S0 SNA NP SEI PSP RER EUS SO OO
» 3.8. 12

- 3.8. 10

X 37 2H 28 (independent organisation)

zmjﬁ{]}\(independent pEI‘SDH) B e e S B RS PES ERE EEE BN SO GRS A ABE GRS AR SRS ABS ST NS AEAE B RE B FES AR AR TR PN NS

ﬁﬁﬁﬂﬁ(.imited variability) o T I O T T TN T N N N R
: . 3.4.5

12 88 2 45 (locic system)

i M E/E/PE 4 WX R 4 (low-complexity E/E/PE safety-related system) «ssseeereceecescencances
+ 3.6.12

» 3.5.12
+ 3.3.6
- 3.95.14

Ho 2 (mistake) ceeseesreeresccertonioraanocnoaenes
FaEHI . (mode of operation)

it (module)

DA UBS B fIL (necessary risk reduction) sesereeeeerereccens.

HofhF R 224355 R 45 (other technology safety-related system) -ecececrereermscenenancnniacsansecnes
- ............................I.................... . 3.8.8

HH & 9 (Covert)

—ﬁr%EEa%(prggrammable eleCtrOnIC) srerrresrerssriterccrosrrsnnsssesccrcsncercrcsstansrestesrsrnsnasosrones

R FH F R4 (PES) (programmable electronic system(PES)) «cerecerrreeccaroenrrarcccaccnniinca..
- 3.8.5

ks B 3 (proot test)

ﬁﬁ;ﬁﬁ:%ﬁ(RandGm hardware failure) E NS PSS S DR GE Y BN AN E A N SN SRR AN SRS SR RN PR SR AP SN VA ERA AN

o 78 4 T B R Y32 ] (Reasonably foreseeable misuse) sesesesseesserererassineioninnmuiintnnaniieene.
-+ 3.3.10

'jﬁék(redundancy) et vee asecesene ses tes aseennuseoen ateaseanssesons e anene tE aedne s YL ats any e est e PRaans e
B 22 U3 B (revealed) eeeererermeorrerttiimmoeioiastiis ittt sttt ettt s b et s st e s s st e e
Tr 4B Bk (safe failure) oseeeereeceroromiiriieiioiiiiiiiiiitiiiiiiiieissnantcnanae e
24 RS (safe State) eevererreersrroreeneiettoiietiisianiiiiitiniaetatnaenienes

G2 A T BB (safety FUMCHION) «+esrsreeerssrsritonntnunsiosesteeare ot ses et bt sen sa s et bbs ten s ba e bbb et s nes
- 3.9.9

4T REE SR H1 ¥l (safety functions requirements specification)

ﬁé%%ﬁz(safety integrity) e vereen aee BEE B 580 600 006 Bas B b et s PR SN SUL AU SN OU BEU HCP OB ERE TR FOR DAV SO EEN S04
ﬁé%%ﬁi%ﬁ(SlL)(safﬂy integrity level (STLL) ) reerareerersecccirarentsscsccrccciscncnnncnnrissisronces

e iz e M T SR ML (safety integrity requirements spectfication) ececesscesscersesrceerorariinoniene:

24 He £y R B (salety lifecycle)

22 A Btk (safety-related SOfeware) «reseeesssrsessmrermrintieaie ittt it s e e

T4 K R4 (safety related system)
2 TSR P75 (safety requirements specification)
ﬁ{tl:(software) Vesssasereseesverence nee e

ﬁ#ézﬁ%%(software IifECYCIE) s e 65 e B A A B e AN SES PN A BUE B A SR SRS AU UGG RAN SR GNRBUE RPN PED BRSO NAR FAE TEe

A E R (software module)

ﬁ{*ﬁé%%ﬁz(software SﬂfEty integrity) CbE BN AT GEE SIS N BB E BN B FAN BT NS SPO PR SR FHE SRS R BT IV AN RS
ﬁ{#ﬁé%%ﬁi%’ﬁ(saﬁware safety integrity Jeve]) srresssssncicriarceinantactiitstaticaiiietasacncccrens
%%(System) e e s ERS G e BEE BEE NI PSRN E AAS A ST TP SR RS B AR IR NS AR RS NP EN R AN HEA TR RSN ANE NN SR NSNS SRR " e

45 K3 (system failure)
Z BB 5B (systematic safety integrity)

H b7 22 30 B (target failure Measure) «reeesesesessss e resens taneitanstusientastas st oresestne st sssses et ans
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3.4.4

3.4.2

3.2.5
3.3.2

3.6.9
3.1.11

3.8.8
3.1.95

- 3.6.8
- 3.1.10

3.1.8
3.5.1

3.5.2
3.5.6
3.5.10

- 3.7.1

3.5.11

AT A N S R
B O = ] W~ BN D 0O ke

-+ 3.8.13



M‘E%E(test harness) BEB BB SES BRG BOLBEG SSD BEDSUD BEG RS SOS EOS FEN DS BN B SUR BTN PN NAD AN NS HA e A RS BT RO NP B
fniq:m@(tolerable I'iSk) S e s ea a4 8o 8 RAR SR AR Ras eAs RS S BEs e e BES ASE EAR EBB BEE BEE Rs AP BEs EEE P00 SEE EO P P0E BES S0 BB ane

ﬂ&ﬁﬂﬂﬂ@]ﬁg(undetected) 5% oa® a4 BAs Bas e en 525 BEE CA RES e el BES 8BS San €95 BEE e s e DS SOE SES SUL S OE P00 S8S SO SN0 AR 2
*%ﬁﬂg(unrevea]ed) teesee sunsen nssana ey B uay bao s

iGN (validation)

ﬁ'ﬁE(verificatiDn) PED ST SN RIS SAA NS DOA SO GRS A RGN GG DO NEN NG NN DN ADD AG A DU RS HOd FEE BUN * U S SRS RS SEE B FEE BES
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