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1 ®dyHKUMOHaNbHas 6e30MacHOCTb

Cdoepa pgeiicTBua

O6nacTb NPUMEHEHHUA

CootBetctBMe SIL

A66peBuaTtypbl U Tep-
MWHDbI

1 ®dyHKUMOHaNbHaA 6e3onacHOCTb

1.1 O6uwee

JaHHoe pyKoBOACTBO AEUCTBYET A1 MU3MEPUTENbHBIX CUCTEM C
BMOpPALMOHHBIMK CUrHaM3aTopamu npegesibHoro yposHs VEGAVIB
cepun 60 co BCTPOEHHbIM 6/I0KOM 3/1eKTPOHUKKM VBBON:

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

[JeicTBuTeNnbHbIE BEPCUMKM annapaTtHoOro U nNporpaMmHoro
obecneyeHus:

o CepuiiHbIi HOMEp 3N1EKTPOHUKM > 14642206
e [IporpammHoe obecneyeHue gatymka, Bepcma 1.00 1 Bbille

[JaHHas namepuTenbHasa cuctema NpMMeEHUMA AJIA CUrHaamMsauum
npefeNbHOro ypoBHA NMOPOLLUKOOGPAa3HbIX MW IpaHyIMPOBaHHbIX
CbIMyYMX MPOAYKTOB MPU 0COObIX TPEGOBAHMAX 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/IbHasA cuctema
MOET TaKe NPUMeHATbCA ANnAa O6Hapy)KeHVIH TBepAblX BewecCcTB B
BoAe (cM. "PyKoBOACTBO no aKcryataymun").

CootBeTcTBue 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/eHHsM Mo

IEC 61508-4.

e |EC 61508 (nnm 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 COBOKYMHOW

Pemum pa6oTbl ¢ Pemum pa6oTbi ¢

6e3onacHocTn HU3KOW YacToTon BbICOKOW YacToToi
3anpocoB 3anpocoB
SIL PFD,,q 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

OTKa30yCTOM4YUBOCTDb annapaTHbIX CPeACTB

SFF
HFT =0
HFT =1
HFT = 2
< 60 %
He paspeLueHo
SIL1
SIL2
60 % ... <90 %
SIL1
SliL2
SIL3
90 % ... <99 %
SIL2
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1 ®dyHKUMOHaNbHas 6e30MacHOCTb

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

1.2 MpoekTuposaHue

DyHKUUA 6e3onacHoCTU  DyHKLMA 6GE30NACHOCTU JaHHOW U3MEPUTENIbHOM CUCTEMbI COCTOMUT B
perucTpauum U curHanmsaumm CoCTOAHUS BUBPUPYIOLLErO 3/1EMEHTA.

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

Be3onacHoe cocTtoAHue BesonacHoe cocTosiHWe 3aBUCUT OT pexunma pa60TbIZ

3awmra oT 3auwuTa oT cyxoro
nepenonHeHus ( xopa (pexum Min)
pexum Max)

Bu6pupytowmii anemeHT NOKpPbIT He MOKpbIT
B 6€30MacHoOM
COCTOSIHUM

BbIxogHOM TOK B 04 ...1mA 04 ...1mA
6€30nacHOM COCTOAHWUU

TOKOBBIV CUrHan <1mA <1mA
HeucnpasHocTK "fail
low"

TOKOBBIV CUrHan > 6,5 mA > 6,5 mA
HeuncnpasHocTK "fail
high"

OnucaHune oWwn6oK BesonacHbIlt 0TKa3 UMEeT MeCTO, KOraa M3MepuTe bHas cuctema
6e3 3anpoca npouecca nNepexoauT B onpejeseHHoe 6esonacHoe
COCTOSIHWE WM COCTOSAHME OTHAasa.

Ecan BHYTPEHHAA CUCTeMa UarHoCTUKK onpenenaeT OLLII/I6Ky,
n3mMepuTesibHaAa cuctema nepexogmuT B COCTOAHUE OTHasa.

OnacHblli HeoGHapyeHHbIM 0TKa3 (dangerous undetected failure)
MMeeT MecCTo, eC/IM M3MEpUTE/IbHAA CUCTEMA He MePexoauT B
onpepeneHHoe 6e3onacHoe COCTOAHWE MpKM 3anpoce npolecca.

HoHdurypauua 61oka Ecnv nameputenbHana cuctema BblAaeT BbIXOAHOM TOKOBbIV CUrHan
¢dopmMupoBaHUA CUTHa- "fail low" vnw "fail high", To 3TO LOMKHO NPOUCXOAUTD U3-3a UMEIOLLEN
na MeCTO HeWUCrnpaBHOCTH.
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1 ®yHKUuMOHaIbHaA 6e30nacHOCTb

Pexum paboTbl C HU3-
KO YacToToil 3anpocoB

Peum paboTbl C BbiCO-
KOI 4acToToi 3anpocoB

YcTpoicTBo hoOpMUPOBAHWUA CUrHAIA MO3TOMY [OIHKHO
MHTEPNPEeTMPOBaTb TaKMe TOKOBbIE 3HAYEHWA KaK HEMCNPaBHOCTb U
BblaBaTb COOTBETCTBYIOLMIA CUrHA.

Ecnn aToro He NpomncxoanT, TO COOTBETCTBYIOLME HYACTU CTENEHeMN
OTKa30B [0/IHbl 6blTb MPUCBOEHbI ONAaCHbIM OTKa3am. Tem cambim
MOTyYT 6bITb YXYALUEHbI YAC/0BbIE 3HAYeHUA B 1. "HucioBblie
roKasaresin TeXHKn 6e30mnacHocT1".

Brnok popmmpoBaHmMA curHana fJoeH COOTBETCTBOBaTL YPOBHIO SIL
U3MEPUTESIbHOM Lienu.

Pexum paboTbl Ha pasgenutensHom ycunutene NAMUR cornacHo
IEC 60947-5-6 fonKeH 6biTb YCTAHOB/EH TaK, YTOObI €ro
NepeKoYaloLWmi BbIXO4 NPy BXOAHOM ToKe < 1,2 mA npuHuman
6e30nacHoe COCTOsIHME.

Ecnu yacToTa 3anpocoB cocTaBnseT He 6onee ofHOro pasa B rog, To
M3MepUTEe/IbHaA CUCTEMA KaK YacTb CUCTEMbl 6€30MacHOCTH A0HHA
6bITb YyCTAHOB/IEHA B PEXMME "HU3KOM 4acToTbl 3anpocos” ("low
demand mode" no |IEC 61508-4, 3.5.12).

Ecnn oTHOLeHWe 4acToTbl AMarHOCTUHECKMX NPOBEPOK CamoM
MU3MEpPUTENILHOM CUCTEMbI K YacToTe 3anpocoB npesbiwaeT 100, To
3Ty U3MEPUTEJIbHYIO CUCTEMY MOXHO paccmaTpuBaTtb Kak
MCTOJHAIOLLYI0 GYHKLMIO 6830MacHOCTU B peXnMe paboTbl C HU3KOM
yacTtoTon 3anpocos (IEC 61508-2, 7.4.3.2.5).

CooTBeTCTBYOWMM NapameTpom ABAAeTCA 3HaueHne PFD, g
(cpepHAa BEpOATHOCTb OMACHOM OLUMOKKM NpuU 3anpoce). ITo
3Ha4YeHue 3aBUCUT OT UHTepBana Tproor MEKAY DYHKLUMOHANBHBIMK
npoBepKamu 3alUTHON DYHKLMN.

Yucnosble 3Ha4YeHWA CM. B N. "[TokasaTesim TexHUKM 6e3onacHocTH".

Ecnu "Pemum paboTbl ¢ HU3KOH YacToTo 3anpocos" He
COOTBETCTBYET MMEIOLMMCA YCIOBUAM, TO U3MEepUTEbHas cuctema
KaK 4acTb CUCTeMbl 6€30MacHOCTM A0/HKHA BblTb YCTAHOB/EHA B
pexume "BbICOKOM YacToTbl 3anpocos” ( "high demand mode" no
IEC 61508-4, 3.5.12).

Bpems 0TKa30yCTOMYMBOCTHM BCEW CUCTEMBI NMPU 3TOM AOKHO BbITh
60/blle CYMMapHOro BPeMEHW peaKLmn UK CYyMMbl CPOKOB
[MarHOCTUYECKWUX NPOBEPOK BCEX KOMMOHEHTOB MU3MEPUTENbHOM
uenu.

CooTBETCTBYIOWMM NapamMeTpoM sBAseTcA 3HaveHne PFH (vactoTa
0TKas0B).

Yucnosble 3HaYeHMs CM. B M. "[Toka3aTtesin TeXHUKM 6e30nacHoCTH".

AonyweHua Mpw BbinoNHEHMN FMEDA 6b111 y4TeHbl cnegytowme OCHOBHbIE
YCNOBUA:
e YacToTa 0TKa30B fABNAETCA NOCTOAHHOM, MEXaHWUYECKUIM M3HOC
feTanen He paccmaTpuBaeTcsa
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1 ®dyHKUMOHaNbHas 6e30MacHOCTb

O61lKe yRa3aHUsA U or-
paHu4eHuA

BnemeHTbl HaCTPOMKH

e YacToTa OTKa30B M3-3a BHELUHEro MCTOYHUKA NMUTaHWA He
BK/IIOYaeTCA B pacyeT

e MHoroKpaTHble OWKWOKK He paccmaTpuBaloTCs

e CpepHAA TemnepaTypa OKpyHawoLlwen cpeabl BO Bpema paboTbl
coctasnset 40 °C (104 °F)

e OKpyawLime ycnoBnsa COOTBETCTBYIOT CPeAHUM
MPOMBbILLAEHHbIM YCOBUAM

e CpoK cnyw6bl aeTaner coctasnsAet oT 8 go 12 net (IEC 61508-2,
7.4.7.4, npumeyaHune 3)

e BpewmA peMoHTa (3amMeHbl M3MEPUTENBbHOM CUCTEMBI) MOCNe
6e30nacHoro oTkasa cocTtaBnsaeT BoceMb YacoB (MTTR = 8 h)

e YCTpOWCTBO (POPMUPOBAHUA CUrHAIA MOXET MHTEPNpPeTUpPoBaTh
oTKasbl "fail low" v "fail high" KaK HeMcnpaBHOCTM 1 BblAasaTb
COOTBETCTBYIOLWME CUTHASIbI

e YTO6bI pearMpoBaTtb Ha OnacHble 06HapyXKUBaEMbIe OTKa3bl,
WHTepBaJ1 onpoca NOAKIOHEHHOrO YCTPOMCTBA YNpaBAeHUA U
hopMUpOBaHUA CMrHasia cocTasfaeT MaKe. 1 yac

e Mmerowme KOMMyHUKaLMOHHbIE MHTepdenchl (Hanpumep: HART,
I2C) He 1Cnob3yTCA ANA Nepefadv peneBaHTHbIX Ans
6€30MacHOCTU AaHHbIX

MsmepMTeanaﬂ cuctema gonxHa yctaHaBamBaTbCA
COOTBETCTBEHHO NPUMEHEHUIO C y4eTOM JaBlieHUA, TeMmneparTypbl,
NNIOTHOCTU U XUMUYECKUX CBOMCTB cpeapbl.

CobntogaioTca cneunduyeckne 4na 4aHHOro NpUMeHeHus
npefenbHble 3Ha4YeHusA. He paspeluaeTcs BbIXOAUTL 3a npeaesbl
crneundunKaumii, cogepxallmxca B PyKOBOACTBE MO 3KCnyaTauuu.

Mpy NPUMEHEHWM ANA 3aLWTbI OT CYXOro XoZa JAOJIHKHO COBI0AaTLCA
cnegytoulee:

e [lpepoTBpallaTh HaaWMNaHWe NpPoayKTa Ha BUGPUPYIOLLYIO
cuctemy (BO3MOMKHO, NOTpebytoTcA 601ee KOPOTKUE MHTEPBaIbl
MeXAY KOHTPOJIbHbIMK NPOBEKpaMM)

e McnonHeHWe ¢ BUIKOW: NpeaoTBpalLaTh pasMep YacTuy,
npogykta > 15 mm (0.6 in)

1.3 YKasaHuA No HacTpouKe

MoCKONbKY YCNI0BUA MOHTaXa OKasblBAIOT BAMUAHWE HA
(YHKLUMOHaNbHY0 6€30MacHOCTb M3MEPUTESIbHON CUCTEMB,
371EMEHTbI HACTPOMKW JOMHKHbBI BbITb YCTAHOB/IEHBI B COOTBETCTBUM C
NPUMEHEHUEM.

e [loTeHUMOMETP ANA HACTPOMKMU TOUKM NEPErIIYEHNA
e DIL-nepekntoyarenb pexnMmos paboThbl

cDyHKLWIM 3/IeMeHTOB HaCTpOlZKI/I onucaHbl B pyKoBOACTBE MO
SKcnyatauuu.
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1 ®yHKUuMOHaIbHaA 6e30nacHOCTb

MoHTax “ yCcTaHOBKa

Pa6oTa 1 Heucnpas-
HOCTb

O6ocHOBaHuWe

1.4 HavanbHaa ycTaHOBKa

TpebyeTca BbINOMHATL COAepmalumMeca B pyKOBOACTBE MO
3KcnyaTaunm peKoMeHAaLMmM No MOHTaXy WM NOAKJIIOYEHMIO.

Mpu NycKe B aKCnyaTaumio pEKOMEHAYETCA NOCPEACTBOM NEPBOro
3anosIHeHWs NPOBEPUTL DYHKLMIO 6€30MaCHOCTMU.

1.5 Pa6ouee cocToAHME U COCTOAHUE OTHa3a

Bo Bpems aKcryataumm He paspeluaeTcs U3MEHATb YCTaHOBOYHbIE
3/71EMEHTbI M YCTAHOB/IEHHbIE NapameTpbl.

Mpu U3MeHeHUsX BO Bpems paboTbl JOMHKHA COBMOAATLCA QYHKLMSA
6e30MacHoOCTH.

Bo3momHble coobLyeHus 06 olmnbKax onucaHbl B pyKOBOACTBE MO
aKcnyaTauum.

Mpu o6HapyeHUn OLLIMBOK MM COOBLLEHMAX 06 owmnbKax paboTa
BCEWN M3MEPUTENIbHOM CUCTEMbBI JO/IHA ObITb OCTAHOB/IEHA, a
6e30MacHOCTb NpoLuecca Ao/KHA NOAAEPKUBATLCA APYTMMU
Mepamu.

MopAfOK 3aMeHbl 9NEKTPOHUKK NPOCT M ONWUCaH B PYKOBOACTBE MO
aKcnayaTaumun. Mpu aToM cnegyeT cobaaaTh yKasaHus no
napaMeTpUpPOBaHMIO U HaYaIbHOM YCTaHOBKE.

Ecnn ns-3a obHapyeHHOM OWMBKN Heobxoauma 3aMeHa
SNEKTPOHUKM USIW BCETO JaTynKa, 06 3TOM HYMHHO COOGLUTb
W3roTOBUTENIO (BMECTE C OMMUCAHNEM OLUMOKM).

1.6 MNepuopuyeckana pyHKUMOHANbHAA NpoBepKa

Mepuroanyeckas NpoBepKa CAYHKUT ANA NPOBEPKU (PYHKLMM
6€30MacHOCTU U BbIIBJIEHNA HEOOHAPYHMBAEMbIX ONACHbIX OLUMGOK.
Pa60ToCnoco6HOCTb M3MEPUTEIBHOM CUCTEMbI A0/TIHHA NPOBEPATLCA
yepes onpeaeneHHble NPOMEXYTHN BpeMeHn. OTBETCTBEHHOCTb 3a
BbIGOP BUAA NPOBEPKU JIEKUT Ha NWLE, SKCMAyaTUPYIOLWEM
o6opynoBaHue. BpeMeHHble MHTEPBasIbI MEXAY NPOBEPKaMU
ycTaHaB/MBaKTCA € y4eToM 3HaveHnsa PFD,,g B COOTBETCTBUM C
Tabnvuen v guarpammon B n. “flokasaresm TexHKU 6e30nacHoCcTH"

Mpu BbICOKOWM YacToTe 3anpocos, cornacHo IEC 61508,
nepuoanyecKan MyHKLMOHaIbHasA NPOBEpKa He
npeaycmaTpusaeTca. JJokasaTesbcTBOM paboToOCNOCOGHOCTH
M3MepUTE/IbHON CUCTEMBI ABNAETCA YacToe obpalleHne K Hen.
OpHaKo npu AByXKaHa/IbHOM apXUTEKType A5 NOATBEPHAEHNA
M36bITOYHOrO AENCTBUA €CTb CMbIC/T NPOBOAUTL MEPUOANHECKYIO
(YHKLMOHAIbHYIO MPOBEPKY Yepes OnpeaeeHHbIe MPOMEHYTHM
BPEMEHM.
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1 ®dyHKUMOHaNbHas 6e30MacHOCTb

BbinosHeHne

®DyHKLUOHaIbHaA Npo-
BepKa B pexume pabo-
Tbl "3awmTa oT
nepenosiHeHna"

®DyHKLMOHaIbHaA npo-
BepKa NOAKOYEHHbIX
yCTPOHCTB

MpoBepKy cnepyeT BbINOMHATL TaK, YTOObI OHA NOATBEPHAANa
yHKUMIO 6e30NacHOCTU BO B3aUMOLENCTBMM BCEX KOMMOHEHTOB.
OTO MOXKHO 06ecneymTb NyTEM JOCTUKEHUA Nopora cpabaTbiBaHUsA
npu 3anoJIHEHNN eMKOCTK. Ecan 3anosiHeHne eMKOCTH [0 YPOBHA
cpabaTbiBaHMA He ABNAETCA YA0OHbIM, TO cpabaTbiBaHue
N3MEepUTENIbHOWM CUCTEMbI MOYHO BbI3BaTb NyTeM MOAEMPOBaHMA
YPOBHA WK PU3UYECKOro U3MEepUTEeIbHOro addeKTa.

MprMeHsAeMbIe METOABI M CrOCO6bI MPOBEPKM AOJIHHbI 6bITb YKa3aHbI
1 OXapaKTepu30BaHbl No CTeNeH npurogHocT. Cama npoBepKa
[O/HHA BbiTb 3a,0KYMEHTMPOBaHa.

Mpy oTpuLaTENLHOM pesysibTare NPoBEPKU paboTa Beei
U3MEPUTE/IbHOM CUCTEMBI A0/IHHA BbiTh OCTAHOB/IEHA, a
6€30MacHOCTb MPOLLECca A0/IHHA NOALEPHMBATLCA APYTVMM
Mepamu.

Mpu pByxKaHanbHoM apxuTekType (1002D) AaHHblEe yKa3aHWA
[LO/THHbI BbINOIHATECA OTAE/IBbHO AR KamOoro KaHana.

DYHKLOHANBHOCTb U3MEPUTENIbHOM CUCTEMBI, UCMOIb3YEMON AiA
3alMThbI OT NEePENOSIHEHWS, NOATBEPHKAAETCH NPOCTOM
(YHKUMOHAIBHOM NMPOBEPKOM, KOTOPAsA MOMET BbINOJHATLCA U
KOHTPOMPOBATLCA BPYYHYIO WM MOCPEACTBOM MOAKIOHEHHOM
CUCTEMbI YNPaB/IEeHUs.

[JaHHasn GyHKLMOHabHas NpoBEPKa NPOBOAUTCA NyTEM pa3MblKaHUA
Kabens NUTaHWA He MEHEE YeM Ha [iBe CEKYHAbI, MOC/Ie Yero 3anycK
TOKOBOTO BbIXOZAa NMPOUCXOAWT B CMELMaIbHOM PEXUME, KOTOPbIN
HY}KHO 3anpOTOKOAMPOBATb.

Mopagoe NpoBepKW NOAPOGHO ONUcaH B PyKOBOACTBE MO
3KcnIyaTaumm.

KHonKka mopenupoBaHuA:

Hamatnem KHOMKW MoAeMpoBaHns MoAenmpyeTcAa pasmbiKaHue
Kabensa Mexay AaTiMHOM U 6710KOM popMHpoBaHua curHana.

MpumeyaHue:
[JaHHasA npoBepKa MOMET BbINOJHATLCA TOJIbKO NPU HEMOKPLITOM
BMOPUPYIOLLEM 3/1IEMEHTE.

B perummax paboTbl ,max.“ 1 ,min.“ MOXHO nocpeacTBoM "KnaBuwum
MopeNIMpPoBaHUA" KOHTPOJIMPOBaTb PaboTOCNOCOGHOCTD
NOAKJIIOYEHHBIX YCTPOMUCTB. MOopAAOK TaKOM NPOBEPKU NOAPOGHO
OonucaH B PyKOBOACTBE MO JKCMAyaTaumu.

MpumeyaHue:
Mpw Takon NpoBepPKe HYMHHO y4nTbIBATb COCTOAHWE BUOPUPYIOLLErO
3NeMeHTa:

e Pexunm paboTbl "max.": BUOPUPYIOLWMI 3NEMEHT "He MoKpbIT"
e Pexum paboTbl "min.": BUGPUPYIOLWWIA dNEMEHT "MOKPLIT"
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1 ®yHKUuMOHaIbHaA 6e30nacHOCTb

OcHoBaHuA

CpOH nosib3oBaHUA

YacToTa OTHKa3oB

Bpemsa peaKuuu Ha
OLIUGKY

Cneuuduyeckme ymcna

1.7 ToKasaTesn TeXHUKU Be3onacHOCTH

3Ha4eHuA 4acTOTbl OTKA30B 3/IEKTPOHMKN, MEXAHUYECKUX YacTen
JaTynKa W npucoegmHeHuA onpegeneHbl nocpeactsom FMEDA B
cooTBeTcTBUM ¢ |IEC 61508. PacyeT ocHOBaH Ha 3Ha4YEHUSAX 4acToTbl
0TKa30B KOHCTPYKTMBHbIX anieMeHToB no SN 29500. Bce uncnosble
3HaYeHMA JaHbl OTHOCUTE/IBHO CPEAHEN TeMMepaTypbl OKpyKatoLLen
cpeppbl 40 °C (104 °F).

[ns 6onee BbicoKOM cpeaHer TemnepaTypbl 60 °C (140 °F) 3HaveHus
4aCTOTbl OTKA30B A0/IKHbI YMHOXATLCA Ha SMMUPUYECKUI
KoadUUMEHT 2,5. AHANOTMYHBIN KOIDHULIMEHT AENCTBYET NpU
BEPOATHOCTU YacCTbIX TEMMNEepPaTypPHbIX KOe6aHNM.

PacueTbl OCHOBbIBaIOTCA HA PEKOMEHAALMAX, U3NTOKEHHDBIX B 1.
"[MpoeKkTupoBaHHue".

Yepes 8 - 12 neT 3Ha4€HMA YaCTOTbl OTKA30B SNIEKTPOHHbIX
3/1EMEHTOB YBE/NYMBAIOTCA, U3-3a Yero yxyALwatTca NPOU3BOAHbIE
OT Hux 3HayeHuns PFD n PFH (IEC 61508-2, 7.4.7.4, MpumeyaHue 3).

3awwura oT 3auwuTa oT cyxoro
nepenonHeHms ( xopa (pexum Min)

pexum Max)

Asd 12 FIT 36 FIT

Asu 160 FIT 155 FIT

Ada 390 FIT 366 FIT

Adu 47 FIT 52 FIT

DCs 7 % 19 %

DCp 89 % 88 %

MTBF = MTTF + MTTR 1,56 x 10° vac 1,56 x 10° vac

[MTenbHOCTb AMarHOCTUHECKOM NPOBEPKM < 100 ceK.

OpHoKaHanbHaA apxutekTypa (1001D)

SIL SIL2
HFT 0
Tun ycTpowictea Tun B
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1 ®dyHKUMOHaNbHas 6e30MacHOCTb

BpemeHHasa 3aBucu-
mMocTb PFD,yg

Cneuuduyeckue yncna

3awwura or
nepenosHeHua (
pexunm Max)

3auuTa oT cyxoro
xopa (pexum Min)

SFF 92 % 91 %
PFDayg

Throof = 1 TOA < 0,021 x 102 <0,023x 102
Throof = 5 €T < 0,104 x 102 <0,114 x 102
Throof = 10 NET < 0,207 x 102 <0,228 x 102

PFH

< 0,047 x 10%/4ac

< 0,052 x 10%/4ac

B npeaenax 10 net 3aBuncumocTb PFD,,g OT BpeMeHn paboTbl
npubanKaeTca K IMHEMHON. [JaHHble Bbile 3Ha4YeHUs
[LENCTBUTESbHbI A1 BPEMEHHOMO MHTepBana Tpyoof, MO MCTEYEHMU
KOTOPOro [0J/I}KHa NPOBOAMTLCA NepuoanYecKan dyHKUMOHaNbHasA
npoBepKa.

APFDayg

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

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

() ——
@

Puc. 1: UameHeHne PFD g BO BpeMeHU (41C/10Bbie 3HAYeHUs CM. B Tabamuax
BblILLIE)

PFDa,g =0

PFD,,4 4epe3 1 rog

PFD,,4 4epes 5 net

PFD,,4 4epes 10 net

AWM=

MHorokaHanbHasa apxXuTeKTypa

I'IpM yCTaHOBKe M3MepVITeJ'IbHOI7I CUCTEMbI B MHOFOKaHa/IbHOM
APXUTEKTYpe YUCNOoBble 3Ha4YeHUA 6e30nacHoCTH Bbl6paHH0I‘/II
CTPYKTYpbI M3MepVITeJ1bHOVI uenn paccy1TbiBaloTCA NOCpPeaCTBOM
npuBefeHHbIX Bbille 3HaYeHWM YacTOTbl OTKA30B CneLuaibHO AiA
Bbl6paHHOFO NpUMEHEeHUA.

HeobXxoauMo y4uTbIBaTb COOTBETCTBYIOLMIA haKTOp O6LLEN NPUYMHBI
OTKa30B.
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exida:

CERTIFICATION

CERTIFICATE

VEGA 100981C P0011 C001.1

exida Certification S.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

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
SIL3 @ HFT=1

Safety function

The VEGAVIB / VEGAWAVE 60 will de-energize its output (C,R,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

Date: 11 Jan 2011

exida Certification SA, Nyon, Switzerland
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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 Instrumented Function (SIF) designed with this product must not
be used at a SIL level higher than the statement.

Random Integrity: ~ SIL2 @ HFT=0
SIL3 @ HFT=1

Summary for the VEGAVIB / VEGAWAVE 60 Level Switch:
Type B device
IEC 61508 failure rates in FIT [:=10/h]

Model Fail-Safe state Asp Asy Aoo Aoy
CMax / High trip Out De-energized 0 506 124 41
CMin/Low trip Out De-energized 0 481 135 56
RMax / High trip Out De-energized 0 586 124 27
RMin /Low trip Out De-energized 0 565 135 37
T Max / High trip Out De-energized 0 487 124 30
TMin/Low trip Out De-energized 0 466 135 40
N Max / High trip Out< 1.0mA 12 160 390 47
N Min / Low trip Out<1.0mA 36 155 366 52
Z Max / High trip Out>125mA 49 387 163 18
ZMin/Low trip Out<11.5mA 39 32 1,2 43

All 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
via 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 di are datory part of this certificate:
VEGA 03/05-08 R005 V3R1 Assessment Report

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

N: 32005 / 32366 Z:32006 / 32367

The holder of this certificate
may use this mark.

exida Certification SA, Nyon, Switzerland

info@exidacert.ch
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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 MHDOpMaUMA O KOMMJIEKTHOCTU MOCTaBKM,
NPUMEHEHUN N YCNOBUAX SKCNyaTaunn gaT4MKoB U CUCTEM O6pa6OTKVI
CuUrHasia CooTBeTCTByeT (paKTUYECKUM AaHHbIM
Ha MOMEHT.

© VEGA Grieshaber KG, Schiltach/Germany 2011

B03MOM¥HbI UBMEHEHUA TEXHUYECKMX AAHHbIX 32005-RU-110531
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