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1 ®dyHKUMOHanbHas 6e30MacHOCTb

Cdoepa pgeiicTBua

O6nacTb NPUMEHEHHUA

CootBeTtctBMe SIL

A66peBuaTtypbl U Tep-
MWHDbI

1 ®yHKUMOHaNbHaA 6e3o0nNacHOCTb

1.1 O6uwee

JaHHoe pyKoBOACTBO AENCTBYET A1 U3MEPUTENBbHBIX CUCTEM C
BMOpPALMOHHBIMK CUrHanM3aTopamu npegesibHoro yposHsa VEGAVIB
cepur 60 co BCTPOEHHbIM GIOKOM 3/1IEKTPOHUKKM VBBOC:

VEGAVIB 61, 62, 63, 65, 66, 67

[JeicTBuTenbHbIE BEPCUMKM annapaTHoro U nNporpaMmHoro
obecneyeHus:

e CepuiiHbIi HOMEp 9N1EeKTPOHUKKM > 14215928
e [IporpammHoe obecneyeHue gatymka, Bepcma 1.03 1 Bbille

[JaHHas namepuTenbHasa cuctema NpMMeEHUMA AJIA CUrHaamMsauum
npefenbHOro ypoBHA NOPOLLUKOOGPAa3HbIX MW FPpaHyIMPOBaHHbIX
CbIMy4MX MPOAYKTOB MPU 0COObIX TPE6OBaHMAX 6E30NacHOCTH,
Hanpumep:

B opgHokaHanbHoM apxutekType (1001D) obecneyrBaeTca ypoBEHb
COBOKYMHOM 6e3onacHocTh Ao SIL2, a B MHOroKaHaIbHOM
M36bITOYHOM apxuTeKType - fo SIL3.

MpumeyaHue:

Co cneunanbHOM 3aBOACKOM HACTPOMKOW M3MepUTE/IbHaA cuctema
MOXET TaKxe NPUMeHATbCA ANnAa O6Hapy)KeHVIH TBepAblX BewecCcTB B
BoAe (cM. "PyKoBOACTBO no aKcryataymn").

CootBeTtcTBue SIL noaTeepaaeTca AOKYMeHTamu B [punoKeHuu.

SIL Safety Integrity Level

HFT Hardware Fault Tolerance

SFF Safe Failure Fraction

PFDayg Average Probability of dangerous Failure on Demand
PFH Probability of a dangerous Failure per Hour

FMEDA Failure Mode, Effects and Diagnostics Analysis

Asd Rate for safe detected failure

Asu Rate for safe undetected failure

Add Rate for dangerous detected failure

Adu Rate for dangerous undetected failure

DCs Diagnostic Coverage of safe failures; DCs = Asg/(Asa+Asu)

DCp Diagnostic Coverage of dangerous failures; DCp = Aga/(Aga+Adu)
FIT Failure In Time (1 FIT = 1 failure/10° h)
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1 ®yHKUuMOHaIbHaA 6e30nacHOCTb

MpuMeHUMble HOPMbI

Tpe6oBaHuA 6e3onac-
HoOCTH

MTBF Mean Time Between Failure
MTTF Mean Time To Failure
MTTR Mean Time To Repair

A66peBMaTypbl U TePMUHbI COOTBETCTBYIOT ONpeAe/IeHHUsM Mo
IEC 61508-4.

e |EC 61508 (nnn DIN EN)
— Functional safety of electrical/electronic/programmable
electronic safety-related systems

MpegenbHble 3Ha4YeHMA OTKas30B, B 3aBUCMMOCTH OT Knacca SIL
(IEC 61508-1, 7.6.2)

YpoBeHb COBOKYNHOW | Pewunm paboTbi ¢ Pemum pa6oTbi ¢
6e3onacHocTH HU3KOW YacToToin BbICOKOW YacToTOM1
3anpocoB 3anpocoB
SIL PFD.yg PFH
4 >10° ... <10* >10%... <108
3 >10% ... <10° >10% ... <107
2 >10% ... <10 2107 ... < 10°
1 >10% .. <10 >10° ... <10°

BesonacHOCTb annapaTHbIX CPeACTB A/ NOACUCTEM 6e30MacHOCTH
Tvna B (IEC 61508-2, 7.4.3)

[onsa 6e3onacHbIX
OTKa30B

OTKa30yCTOMYUBOCTb annapaTHbIX CPeACcTB
SFF
HFT=0
HFT =1
HFT =2
<60 %

He paspeLLeHo
SIL1
SIL2

60 % ... <90 %
SIL1
SIL2
SIL3

90 % ... <99 %
SIL2
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1 ®dyHKUMOHanbHas 6e30MacHOCTb

DyHKUKNA 6e3onacHOCTH

Be3onacHoe cocTtoAHUe

OnucaHue oWHGOK

HoHdwurypauusa 610oKa

¢dhopmMUpoBaHMUA CUTHa-

na

SIL3
(SIL4)
>99 %
SIL3
(SIL4)
(SIL4)

1.2 MpoeKkTupoBaHue

DyHKUMA 6e30MACHOCTU fAHHOW U3MEPUTEIbHOM CUCTEMbI COCTOUT B
perucTpauum U curHanmsaumm CoCTOAHUS BUBPUPYIOLLErO 3/1IEMEHTA.

PasnunyatoTca aBa COCTOAHWUA "MOKPLIT" N "HE MOKPbLIT".

BesonacHoe cocTosHWe 3aBMCUT OT pexmnma paboTbi:

3awwura or
nepenonHeHms (
pexum Max)

3awura ot cyxoro
xopa (pexum Min)

Bu6pupytowmii anemeHT NMOKpPbIT He MOKpbIT
B 6€30MacHoOM

COCTOAHUN

BbixogHas uenb B 06eCcTo4EeHO 06eCTO4EHO

6€30nacHOM COCTOAHWUU

BesonacHbiM COCTOAHMEM NM3MEPUTESILHON CUCTEMbI ABNAETCA
pasbeAMHEHHOE COCTOAHME (MPUHLIMM TOKA MOKOSA):

e OnekTpoHuKa C: 6ECKOHTaKTHbIN NepeKoyaTelb OTKPbIT
® DneKTpoHWKa R: penelHbiv Bbixog 06ecToqeH
® DNIeKTPOHUKA T: TPAH3UCTOPHbIM BbIXOA, HENPOBOAALLNM

BesonacHbIM 0TKa3 MMeeT MecTo, Horga uameputesnibHaAa cuctema
6e3 3anpoca npouecca nepexoauT B onpegesieHHoe 6esonacHoe
COCTOAHME NN COCTOAHME OTKasa.

Ecnun BHYTpeHHAs cucTemMa AMarHoCTUKKU onpeaensieT OWnbKY,
M3MepuTe/IbHasA cucTeMa NepexoauT B COCTOSIHUE OTKasa.

OnacHbIi HeobHapyeHHbIM 0TKa3s (dangerous undetected failure)
MUMEeT MEeCTO, EC/IM USMEPUTENIbHAA CUCTEMA HE NEPEXOAUT B
onpegeneHHoe 6e3onacHoe COCTOAHWE MU 3anpoce npolecca.

BAoK dopMMpoBaHKa curHana AomKeH obpabaTbiBaTh BbIXOAHYO
Lenb U3MEPUTENIbHOM CUCTEMbI MO MPUHLMMY TOKA MOKOS.

Bnok popmmpoBaHmna curHana fJosieH CoOoTBeTCTBOBaTL YpoBHIO SIL
N3MepUTEsIbHON Lienu.
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1 ®yHKUuMOHaIbHaA 6e30nacHOCTb

Pemum paboTbl C HU3-
KOW YacToTol 3anpocoB

Pemum paboTbl ¢ BbiCO-
KOW 4acToTOM 3anpocos

Ecnn yactoTa 3anpocos cocTaBaseT He 60/1ee OAHOro pasa B rof, To
M3MepUTeNbHaA CUCTEMA KaK YacTb CMCTEMbl 6€30MacHOCTU JOKHA
6blTb yCTAHOB/IEHA B PEXMME "HWU3KOM YacToTbl 3anpocos” (“low
demand mode" no IEC 61508-4, 3.5.12).

Ecnu oTHoLeHWe 4acToTbl AMarHOCTUHECKUX NPOBEPOK camom
WU3MEepUTE/NbHOM CUCTEMBI K YacToTe 3anpocoB npesbiwaeT 100, To
3Ty U3MEPUTESIbHYIO CUCTEMY MOMHO paccMaTpuBaTb KaK
MCMONHSAIOLLYIO YHKLMIO 6€30MacHOCTU B PEXUME paboTbl C HU3KOM
yacTtoTon 3anpocos (IEC 61508-2, 7.4.3.2.5).

CooTBeTCTBYIOWMM NapamMmeTpoM ABAAETCA 3HaveHne PFDy g
(cpeaHssa BEpOATHOCTb OMACHOM OLIMGKKM Npu 3anpoce). 3To
3HaYeHWe 3aBUCUT OT UHTepBasna Tpyoor MEHAY QYHKLMOHANBHBIMM
NpoBepKamK1 3aLUTHON DYHKLUMK.

Yucnosble 3HaYeHUsA CM. B M. "lToka3aTtesin TeEXHUKM 6e30nacHoCTH".

Ecnn "Pemum paboTel ¢ HU3KOH YacToToN 3anpocoB" He
COOTBETCTBYET UMEIOLMMCA YCI0BUAM, TO U3MEPUTENIbHAA CUCTEMA
KaK 4acTb CUCTeMbl 6€30MacHOCTM A0/IHKHA OblTb YCTaHOB/IEHA B
pexume "BbiCOKOM YacToThbl 3anpocos” ( "high demand mode" no
IEC 61508-4, 3.5.12).

BpemA 0TKa30yCcTOMYMBOCTM BCEM CUCTEMBI NMPU 3TOM JOIHKHO ObiTh
60/1bLlEe CYMMApPHOro BPEMEHU peakunm Uan CyMmbl CPOKOB
[MarHoCTUYECKMX NPOBEPOK BCEX KOMMOHEHTOB U3MEPUTESIbHOM
uenu.

CooTBeTCTBYIOWMM NapameTpom AsnAeTca 3HavyeHne PFH (vactoTta
OTKa30B).

YucnoBble 3HaYeHWs CM. B M. "[Toka3aTesin TexHUKN 6e30nacHoCTH".

JonyweHusa Mpwu BbinosHeHMN FMEDA 6b11 y4TeHbl cnegytowe OCHOBHbIE
YCNOBUA:
e YacToTa O0TKa30B ABNAETCA MOCTOAHHOM, MEXaHWUHECKUIA M3HOC
feTanei He paccmaTpusaeTca
e YacToTa O0TKa30B M3-3a BHELUHEro MCTOYHUKA NMUTaHWUA He
BK/lOYAETCA B pacyeT
e MHorokparHble oWMBKKU He paccmaTpuBatoTcA
e CpepHAA TemnepaTypa OKpyMHalwwen cpefbl BO Bpema paboTbl
coctasnset 40 °C (104 °F)
o  OHpymarwoLpe ycnoB1a COOTBETCTBYIOT CPefHNUM
NPOMBILLIEHHBIM YC/IOBUAM
o CpoK cnyw6bl geTaner coctasnsAet oT 8 go 12 net (IEC 61508-2,
7.4.7.4, npumeyaHue 3)
e BpewmA peMoHTa (3amMeHbl M3MEPUTE/IbHOM CUCTEMbI) MoCcne
6e30nacHoro oTkasa cocTtaBnsaeT BoceMb 4acoB (MTTR = 8 h)
e Bnok popmmpoBaHuA curHana obpabaTbiBaeT BbIXOAHYIO Liemnb
N3MepUTE/IbHOM CUCTEMbI MO NMPUHLMMY TOKA NOKOA
6 VEGAVIB cepun 60 ¢ - 6eCKOHTaKTHbIN NepeKaoyaTeb
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1 ®dyHKUMOHanbHas 6e30MacHOCTb

O6lKne yKa3aHUsa U or-
paHu4eHusA

dnemeHTbl HACTPOMKH

MoHTax “ YyCTaHOBHKa

Pa6oTta u Heucnpas-
HOCTb

e YTOGbI pearMpoBaTb Ha ONacHble 06HapyXKUBaEMbIe OTKa3bl,
WHTepBaJ1 onpoca NOAKIOHEHHOrO YCTPOMCTBA YNpaBAeHUA U
hopmMUpoBaHKUA cMrHana coctasnfeT MaKe. 1 yac

e Mmerowme KOMMyHUKaLMOHHbIE MHTepdechl (Hanpumep: HART,
I2C) He MCnoNb3YITCA ANA Nepefadv peneBaHTHbIX Ans
6€30MacHOCTU AaHHbIX

VlsmepMTeanaﬂ cucTtema gosixHa yctaHaBmBaTbCA
COOTBETCTBEHHO NPUMEHEHUIO C Y4eTOM AaBsieHndA, TemnepaTtypbl,
NNIOTHOCTU U XUMWYECKUX CBOMCTB cpeapbl.

CobntogatoTca cneunduyeckne 4na 4aHHOro NpUMeHeHus
npeaesibHble 3HadYeHus. He paspeluaeTca BbIXOAWUTL 3a Npeaesbl
cneumbuKaLuii, CoaepHalLmMxca B PYKOBOACTBE MO 3KCMyaTauuu.

Mpy NPUMEHEHWM ANA 3aLWTbI OT CYXOro XoZa [OJIHHO COB0AATLCSA
cnegyouiee:

e [IpepoTBpallaTh HaMNaHWe NPOAYKTa Ha BUGPUPYIOLLYIO
cucTemy (BO3MOMHO, NOTpebytoTcA 60siee KOPOTKNE MHTEepBabI
MEXAY KOHTPOJIbHbIMM NMPOBEKPaMM)

e licnosHeHWe ¢ BUIKOM: NpefoTepaLlaTb pasmep YacTul,
npogykta > 15 mm (0.6 in)

1.3 YKasaHuA No HacTpouKe

MocKoNbKy yCNoBMA MOHTaXKa OKasblBaloT BAMAHWE Ha
(YHKUMOHaNBHYI0 6€30MacHOCTb USMEPUTEIbHON CUCTEMBI,
3/IEMEHTbI HACTPOMKU LOMHHbBI ObITb YCTAHOBEHBI B COOTBETCTBUM C
NPUMEHEHUEM.

e [loTeHUMOMETP ANA HACTPOMKMU TOUKM NEPEKII0YEHNA
e DIL-nepeknioyarenb pexnMmos paboThbl

DYHKLMN 31EMEHTOB HACTPOMKKN ONMcaHbl B PYKOBOACTBE MO
JKCMyaTaLumu.

1.4 Ha4yanbHaA ycTaHOBKa

TpebyeTca BbINOMHATbL COAEPHKALLMECA B PYKOBOACTBE MO
3KCMAyaTaumMu peKoMeHZauMn MO MOHTaXY U NOAKIOYEHUIO.

Mpy NycKe B SKCMyaTaumio PEKOMEHAYETCA NOCPeACTBOM NepBoro
3ano/IHeHWs NPOBEPUTL DYHKLMIO 6E30MacHOCTH.

1.5 Pa6Gouee cocTofAHME U COCTOAHUE OTKa3a

Bo Bpems JHCNnyaTaumMn He paspellaeTca U3SMeHATb YyCTaHOBOYHbIE
3/IEMEHTbI U YCTAHOB/IEHHbIE NapamMeTpbl.

Mpn nameHeHUAX BO BpeMA paboTbl AOMKHA cobaoaaTbea QyHKLUMA
6e30nacHOCTy.
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1 ®yHKUuMOHaIbHaA 6e30nacHOCTb

O6ocHoBaHue

BbinosHeHue

Bo3momHble coobLyeHusA 06 owmnbKax onucaHbl B pyKOBOACTBE MO
aKcnyaTaumn.

Mpu 06HapyKeHUN OLLIMBOK MM COOBLLEHMAX 06 owmMbKax paboTa
BCEN N3MepUTENbHOM CUCTEMBI JOIKHA ObITb OCTaHOB/IEH], @
6e30nacHOCTb MpoLecca JO/IKHA NOAAEPHKUBATLCA APYrMMU
Mepamu.

MopAAOK 3aMeHbl 3/IEKTPOHUKKM NPOCT M OMNUCaH B PYKOBOACTBE MO
aKcnayaTaumun. Mpu aTom cnegyeT co6a04aTh yKa3aHua no
napameTpMpoOBaHUIO U Ha4Ya/IbHOM YCTaHOBKE.

Ecnun ns-3a obHapyxeHHOM OWMGKN HeobXxoauma 3aMeHa
9/IEKTPOHUKM UM BCETO AaTyMKa, 06 9TOM HYHO COOBLUMTD
W3roTOBUTENIO (BMECTE C OMMCAHNEM OLUMOKM).

1.6 Tlepuopnyeckaa PpyHKLUOHaA/IbHAA NpPoOBepKa

Mepuroanyeckas NnpoBepKa CAYHKUT ANA NPOBEPKU PYHKLMM
6€30MacHOCTU 1 BbIIB/IEHWNA HEOOHaPYHMBAEMbIX ONACHbIX OLUMGOK.
Pa60ToCcnoco6HOCTb M3MEPUTENIBHOM CUCTEMbI A0/TIHHA NPOBEPATLCA
yepes onpeaesieHHbIe NPOMEYTKM BpeMeHU. OTBETCTBEHHOCTb 3a
BbIGOP BUAA NPOBEPKU JIEKUT Ha NWLE, SKCNAyaTUPYOLWEM
o6opynoBaHue. BpeMeHHble MHTEpPBasIbl MEXAY NpoBEpKamMm
yCTaHaB/IMBaKTCA € y4eToM 3HaveHnsa PFD,,g B COOTBETCTBUM C
Tabnvuen v guarpammon B n. "flokasartesm TexHKH 6e30nacHoCcTH"

Mpu BbICOKOW YacToTe 3anpocos., cornacHo IEC 61508,
nepuoanyeckas GyHKUMOHaIbHaA NpoBepKa He
npegycmartpusaeTtca. [lokasaTtenscTBoM paboTocnoco6HOCTH
N3MEepUTENbHOM CUCTEMBI ABAETCA YacToe obpalleHre K Hew.
OpHaKo NMpy ABYXKaHa/IbHOM apXUTEKTYpe ANA NOATBEPHAESHUA
M36bITOYHOrO AENCTBUA €CTb CMbIC/ NPOBOAUTL NEPUOANHECKYIO
(DYHKLMOHATbHYIO MPOBEPKY Yepes OnpeaeseHHbIe NMPOMEHYTHM
BpPEMEHMU.

MpoBepKy cnepyeT BbINOMHATL TaK, YTOObI OHA NMOATBEpPHAANa
(YHKLUMIO 6830MacHOCTU BO B3aUMOJENCTBMN BCEX KOMMOHEHTOB.
3TO MOXHO obecneynTb NyTeM JOCTUKEHUA nopora cpabarbiBaHWA
npy 3anosIHeHNM eMKOCTU. Ecnin 3anonHeHne eMKOCTH [0 YPOBHA
cpabaTbiBaHUA He ABNAETCA yA06HbIM, TO cpabaTbiBaH1e
N3MepUTE/IbHON CUCTEMbI MOXKHO BbI3BaTb MyTEM MOAEIMPOBAHMA
YPOBHA WK (PU3UYECKOro U3MEepUTE/IbHOro addeKTa.

anMeHﬂeMble MeTOAbI M CNOCco6bI NPOBEPKU AO/THKHbI 6bITb YKasaHbl
M OXapaKTepmn3oBaHbl NO CTeNneHU NPUrogHOCTH. Cama npoeepKa
AO0NHHa 6bITb 3aj0KyMeHTHpoBaHa.

Mpu oTpuuaTensHOM pesynbTaTe NPOBepPKW paboTa Bcen
M3MEepUTENbHOM CUCTEMBI JO/TKHA ObITb OCTAHOB/IEHA, a
6e30nacHOCTb MpoLecca JO/KHA NOAAEPHKUBATLCA APYrMMU
mMepamu.
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1 ®dyHKUMOHanbHas 6e30MacHOCTb

OcHoBaHuA

CpoK nosb3oBaHuUA

YactoTta oTKasos

Bpemsa peaKuuu Ha
OLIUGKY

Cneuuduyeckue yncna

Mpu pByxKaHabHOM apxuTekType (1002D) AaHHble yKa3aHus
[LONI¥HbI BbINO/IHATLCA OTAE/BHO ANA KaXAOro KaHana.

1.7 ToKa3saTesn TeXHUKU 6e3onacHOCTH

3Ha4eHuA 4acTOTbl OTKA30B 3/IEKTPOHMKN, MEXAHUYECKMX YacTen
JaTynKa 1 npucoegmHeHus onpegeneHsl nocpeactsom FMEDA B
cooTBeTcTBUM ¢ |IEC 61508. PacyeT ocHOBaH Ha 3HAYEHUSAX 4acToTbl
0TKa30B KOHCTPYKTMBHbIX asiemMeHToB no SN 29500. Bce uncnosble
3HaYeHWA faHbl OTHOCUTENIbHO CPeAHEN TeMnepaTypbl OKpyHatoLen
cpepbl 40 °C (104 °F).

[na 6onee BbicoKoM cpeaHer Temnepatypbl 60 °C (140 °F) 3HayeHus
4aCTOTbl OTKA30B A0/IHHbI YMHOXATLCA Ha SMMUPUYECKUI
KO3(DULMEHT 2,5. AHANOMMYHBIN KOIDDULMEHT AENCTBYET NpU
BEPOATHOCTM YacTbIX TeMMepaTypHbIX KonebaHui.

PacyeTbl OCHOBbIBaIOTCA HA PEKOMEHAALMAX, U3/IOKEHHDBIX B 1.
"lMpoexTupoBaHHe".

Yepes 8 - 12 neT 3Ha4€HMA YaCTOTbl OTKA30B SNEKTPOHHbIX
3/IEMEHTOB YBE/NMYMBAIOTCA, U3-3a Yero yxyALwWwalTca NPOn3BOAHbIE
OT HuX 3HadeHuns PFD n PFH (IEC 61508-2, 7.4.7.4, MpumeyaHwe 3).

3awmra oT
nepenonHeHma (
pexunm Max)

3awura ot cyxoro
xopa (pexum Min)

s 0FIT 0FIT
Asu 506 FIT 481 FIT
Aaa 124 FIT 135 FIT
A 41 FIT 56 FIT
DCs 0% 0%
DCp 75 % 71 %

MTBF = MTTF + MTTR

1,45 x 10° yac

1,45 x 10° yac

[MTenbHOCTb AMarHOCTUHECKOM NPOBEPKM < 100 ceK.
OpHoKaHanbHaA apxutekTypa (1001D)

SIL SIL2

HFT 0

Tun ycTpowicTtea Tun B

VEGAVIB cepun 60 ® - 6eCKOHTaKTHbIV NepeKkatoyaTesb



1 ®yHKUuMOHaIbHaA 6e30nacHOCTb

BpemeHHaﬂ 3aBUCHU-

mocTb PFD,yg

Cneuuduyeckue yncna

3awwura oT
nepenosHeHua (
pexunm Max)

3auwuTa oT cyxoro
xopa (pexum Min)

SFF 94 % 92 %
PFDayg

Throof = 1 TOA < 0,018 x 102 < 0,024 x 102
Throof = 5 NET < 0,089 x 102 < 0,122 x 102
Teroof = 10 €T <0,178 x 102 < 0,243 x 102

PFH

< 0,041 x 10%/4ac

< 0,056 x 10%/4ac

B npeaenax 10 net 3aBncumocTb PFD,,g OT BpeMeHn paboTbl
npubanKaeTca K IMHeNHOW. [laHHble Bbille 3HA4YeHUsA
[EeNCTBUTESbHbI A1 BPEMEHHOMO MHTepBana Tpyoof, MO MCTEYEHMHU
KOTOPOro A0/KHA NPOBOAUTLCA Nepuoanyeckas QyHKLMOHaIbHaA
npoBepKa.

APFDayg

@ ,,,,,,,,,,,,,,,,,,,,,,,,,

@ ,,,,,,,,,,,,,,,

() ——
@

Puc. 1: UameHeHne PFD g BO BpeMeHu (41C/I0Bbie 3Ha4eHUs CM. B Tabamuax
BblILLIE)

PFDayy =0

PFD,,4 4epe3 1 rog

PFD,,4 4epe3 5 net

PFD,,, 4epes 10 net

AWM=

MHorokaHanbHasa apxXuTeKTypa

I'IpM yCTaHOBKe M3MepVITe}'IbHOI7I CUCTEMbI B MHOrOKaHasIbHOM
APXUTEKTYpe YUCNoBble 3Ha4eHnA 6e3onacHoCTH Bbl6paHHOI7I
CTPYKTYpPbI M3MepVITeJ1bHOVI uenun paccy1TbiBaloTCA NOCpPeaCTBOM
npuBeAeHHbIX Bbllle 3HaYeHWM YacTOTbl OTKA30B CneLuaibHO AA
Bbl6paHHOFO NpUMEHEeHUA.

HeobXxoauMo y4nTbIBaTb COOTBETCTBYIOLMIA haKTOp O6LLEN NPUYMHBI
OTKa30B.
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2 lMpwunoxeHne

2 [lpwunomeHue

exida-

CERTIFICATION

B

%

CERTIFICATE

VEGA 100981C P0011 CO01.1

e
=]

exida Certification 5.A. hereby confirms that the

VEGAVIB / VEGAWAVE 60 Level Switch
OutputC,R T, N, Z
Product Version: See listing in assessment report

VEGA Grieshaber KG

Schiltach, Germany

ZERTIFIKAT ¥

|'II.

Has been assessed per the relevant requirements of

IEC 61508:2000

Parts 1 - 3, and meets requirements providing a level of integrity to

Systematic Integrity : SIL 3 Capable

Random Integrity:  SIL2 @ HFT=0
SIL 3 @ HFT=1

Safety function

The VEGAVIB / VEGAWAVE 60 will de-energize its output (CR,T.N) or set current (Z) to fail-safe
output when a level goes above (or below) the trip point within the safety accuracy.

Application Restrictions

The unit must be properly designed and validated in a Safety Instrumented Function per the
requirements in the Safety Manual.

Assessor Certifying Assessor
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Date: 11 Jan 2011

exida Certification SA, Nyon, Switze
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exida:

CERTIFICATION

Systematic Integrity: SIL 3 Capable

SIL 3 Capability
The product has met manufacturer design process requirements of Safety Integrity Level

(SIL) 3. These are intended to achieve sufficient integrity against systematic errors of design by
the manufacturer. A Safety Inst d Function (SIF} designed with this product must not
be used at a SIL level higher than the statement.

Random Integrity:  SIL2 @ HFT=0

SIL 3 @ HFT=1
Summary for the VEGAVIB / VEGAWAVE 60 Level Switch:
Typa B davice
VEC 61508 fallisre rates in FIT [=10%h]
Modal Fail-Safe state Ain Ay Ao Aoy
CMax/Hightrp Out De-energized 0 506 124 a
CMin / Low trip Out De-energized 0 a8l 15 56
A Max /High trip Qut De-enengized o 586 124 Fig
R/ Lo trip. Out De-gnergized o ses 135 Y]
T M/ High tip Qut De-enengized 0 487 124 30
T Min / Low trip Out De-energized 0 a6 135 40
I Max / High trip Out< 10mhA, 12 0 30 a7
N Min p Out<iOmA 6 155 366 52
Z Max (High :rlllp“ Uu-l > .|.2.5.mﬁ = 49 35? .'I lEl] 18
ZMin / Low trip o » o m a

Al failure rates are given in FIT =10"h

SIL Verification:

The Safety integrity Level (SIL) of an entire Safety Instrumented Function {SIF} must be verified
wia a calculation of PFH / PFD, considering the architecture, proof test interval, proof test
effectiveness, any automatic diagnostics, average repair time and the specific failure rates of all
products included in the SIF, Each subsystem must be checked to assure compliance with
minimum hardware fault tolerance (HFT) requirements.

The following documeants are mandatory part of this certificate:
WVEGA 03/05-08 RO0S V3R1 Assessment Report

Safety manuals VEGAVIB / VEGAWAVE 60, all with versions;
C:32002 /32363 R:32003 /32364 T:32004 / 32365

N: 32005 /32366 2:32006/ 32367

Thee holdier of this cenificate
fray use this mark.

exida Certification SA, Nyon, Switzerland
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Harta nevartu:

VEGA Grieshaber KG
Am Hohenstein 113
77761 Schiltach
Germany

Phone +49 78936 50-0
Fax +49 78936 50-201
E-mail: info@de.vega.com
www.vega.com

0 (€ &

Bca npueegeHHana 3gecb MHDOpPMaUMA O KOMMJIEKTHOCTU MOCTaBKM,
NPUMEHEHUN N YCNOBUAX SKCNyaTaunn gaTt4iMKoB U CUCTEM O6pa6OTKVI
CuUrHasia CooTBeTCTByeT (paKTUYECKUM AaHHbIM
Ha MOMEHT.

© VEGA Grieshaber KG, Schiltach/Germany 2011

B03MOM¥HbI UBMEHEHUA TEXHUYECKMX AAHHbIX 32002-RU-110531
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