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1 ®dyHKUMOHaNbHas 6e30MacHOCTb

Cdoepa pgeiicTBua

O6nacTb NPUMEHEHUA

CooTBetcTBMe SIL

A66peBunaTtypbl U Tep-
MWHbI

1 ®dyHKuMOHanbHaA 6e30MacHOCTb
1.1 O6uwee

JaHHoe pyKoBOACTBO AEUCTBYET A1 MU3MEPUTENbHBIX CUCTEM C
BMOPALMOHHBIMW CUrHaIM3aTopamm NPeaenbHOro YpoBHA
VEGAWAVE cepun 60 co BCTPOEHHbIM 6/1I0KOM 3/1EKTPOHUKM
WEG0Z:

VEGAWAVE 61, 62, 63

JelicTBUTeNbHbIE BEPCUM annapaTHOro U NporpamMmMHOro
obecneyeHus:

o CepuiiHbIii HOMEpP NEKTPOHWUKK > 14215176
e [lporpammHoe obecneyeHne aaTtynka, sepcua 1.03 v Bbiwe

JaHHaa namepuTenbHaa cuctema npuMeHnuMa Aas CUrHaaMsaumm
npeaesibHOro YpoBHA MOPOLLUKOO6PA3HbIX MW FPaHyIMPOBaHHbIX
CbIMy4MX MPOAYKTOB MPU 0COBbIX TPEe6OBaHMAX 6E30NacHOCTH,
Hanpumep:

B oaHoKaHanbHoM apxutekType (1001D) o6ecneumBaeTca ypoBeHb
COBOKyMHOM 6e3onacHocTh Ao SIL2, a B MHOroKaHaIbHOM
M36bITOYHOM apxuTeKType - fo SIL3.

MpumeyaHue:

Co cneunanbHOM 3aBOACKOM HACTPOMKOW M3MepUTEIbHaA cuctema
MOET TaKKe NPUMEHATLCA AN1A 06HapYyHeHA TBEPAbIX BELLECTB B
Boge (cM. "PyKoBOACTBO Mo aKcnyataumum").

CooTtBeTcTBue SIL noaTBepmaaeTca JoKyMeHTamu B MpuaoxeHnu.

SIL Safety Integrity Level

HFT Hardware Fault Tolerance

SFF Safe Failure Fraction

PFDavg 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; DCgs = Asg/(Asa+Asu)

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

VEGAWAVE cepun 60 © - AByXNPOBOAHbIN 3



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

DyYHKUUA 6e3onacHoCTM  DyHKLMA 6E30NACHOCTM 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 12,5 ... 23,5 mA 2,3...11,5mA
6e3onacHoM
COCTOSIHUM, eCU
nepekstoyaTenb
pexvma paboTbl Ha
JaTynKe yCTaHOBMIEH Ha
"max."

BbIxogHOM TOK B 2,3...11,5mA 12,5 ... 23,5 mA
6e3onacHoM
COCTOSIHWUW, eCn
nepeksoyaTenb
pexvma paboTbl Ha
[JaTynKe yCTaHOBMIEH Ha

min

TOKOBbIN CUrHanN <2,3mA <2,3mA
HeucnpasHocTK "fail
low"

TOKOBBIN CUrHaN > 23,5 mA > 23,5 mA
HeucnpasHocTK "fail
high"

OnucaHue oWUGOK BesonacHbIi 0TKa3 MMeeT MecTo, Horga usmeputenbHaAa cuctema
6e3 3anpoca npouecca nepexoauT B onpepesieHHoe 6e3onacHoe
COCTOAAHME NN COCTOAHME OTKa3a.
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1 ®yHKUuMOHaIbHaA 6e30nacHOCTb

HoHdurypauusa 610Ka
¢dopmUpoBaHMUA CUrHa-
na

Pexum paboTbl C HU3-
KOW 4acToTOW 3anpocos

Pemum paboTbl C BbiCO-
KO YacToToi 3anpocoB

Ecnu BHYTPEHHSsA cuUCTema AMarHoCTUKU OMnpeaensieT OWuGKY,
M3MepUTE/IbHAs CUCTEMA NEPEXOAUT B COCTOSIHUE OTKa3a.

OnacHblIi Heo6HapyeHHbIM 0TKas (dangerous undetected failure)
MMeeT MEeCTO, €C/IM U3MepUTEIbHaA CUCTEMA He NepexoanT B
onpejesieHHoe 6e30MacHoOe COCTOAHWE NpK 3anpoce npolecca.

Ecnn nsmeputenbHas cuctema BblaeT BbIXOAHOM TOKOBbIV CUrHaN
“fail low" wnw "fail high", To 3TO JO/KHO NPOUCXOANUTL U3-3a UMEIOLLEN
MECTO HEeuCrnpaBHOCTMU.

YCTpoicTBO hOPMUPOBAHUSA CUrHANA NO3TOMY LOJIHKHO
MHTEPNPEeTUPOBaTb TaKWe TOKOBbIE 3HAYEHUA KaK HEWUCMPABHOCTb U
BbllaBaTb COOTBETCTBYIOLMMA CUrHAJI.

Ecnun aToro He NpoucxoauT, TO COOTBETCTBYIOLLME YACTU CTENEHEN
OTKa30B J0/1¥Hbl 6blTb MPUCBOEHbI OMAacHbIM OTKasam. Tem cambim
MOTYT 6bITb YXYZLUEHbl YUCIOBbIE 3HAYEHWA B TN. "YucioBbie
roKasarte/im TeXHUKU 6e30rnacHocTh".

Bnok dopmrpoBaHus curHana fJoKeH COOTBETCTBOBATL YpOBHIO SIL
N3MepUTEsIbHON Lienu.

Ecnv pna dopmmpoBanua curHana npUMEHAETCA YCTPOMUCTBO

y
VEGATOR 636, nepekntoyaresib pexunma paboTbl Ha faTynKe
[OMKeH 6blTb YCTAHOB/EH Ha "max.".

Ecnv yactoTta 3anpocos cocTasnfeT He 601ee 0AHOro pasa B rof, To
n3MepuTesIbHasA cUCTeMa KaK YacTb CUCTEMbl 6830MacHOCTH AOKHA
6blTb YCTAHOB/IEHA B PEXMME "HU3KOM YacToTbl 3anpocos" (“low
demand mode" no |IEC 61508-4, 3.5.12).

Ecnn oTHOLEHWe YacToTbl AMarHOCTUHECKMX NPOBEPOK CamoM
M3MepUTENIbHOM CUCTEMBI K YacToTe 3anpocos npesbiwaeT 100, To
3Ty UBMEPUTESIbHYIO CUCTEMY MOXHO paccMaTpuBaTtb Kak
UCMONHALLYI0 DYHKLUMIO 6€30MaCHOCTU B peXMME paboTbl C HU3KOM
yacTtoTon 3anpocos (IEC 61508-2, 7.4.3.2.5).

CooTBeTCTBYIOWMM NapaMmeTpom AB/AeTca 3HaveHne PFD, g
(cpepHssA BEpPOATHOCTb OMacHOM OLMGKKM Npu 3anpoce). 3To
3HaYeHWe 3aBUCUT OT UHTepBaNa Tproor MEHAY QYHKLUMOHANBHBIMM
npoBepKammn 3aLUTHON PYHKLMK.

YucnoBble 3HaYeHWs CM. B M. "[Toka3aTtesin TexXHUKM 6e30nacHoOCTH".

Ecnu "Pemum paboTel ¢ HU3KOH YacToTok 3anpocoB" He
COOTBETCTBYET MMEIOLMMCA YCIOBUSM, TO USMEPUTENIbHAA cUCcTEMA
KaK 4acTb CUCTEMbl 6e30MacHOCTH AO/IKHA ObiTb YCTaHOB/IEHA B
pexume "BbICOKOM YacToTbl 3anpocos” ( "high demand mode" no
IEC 61508-4, 3.5.12).

Bpemsa 0TKasoyCcTOMYMBOCTM BCEM CUCTEMBI NMPU 9TOM JO/TIHHO ObITh
60/1bLle CYMMAPHOrO BPEMEHW peaKunn Uan CyMMbl CPOKOB
OMarHOCTUYECKMX MPOBEPOK BCEX KOMMOHEHTOB M3MEPUTENbHOM
uenu.
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1 ®dyHKUMOHaNbHas 6e30MacHOCTb

JAonyweHunsa

O6LKre yka3aHuA U or-
paHuyYeHusa

AnemeHTbl HaCTPOMKH

CooTBeTCTBYIOWMM NapameTpom AsnAeTca sHavyeHne PFH (vactota
OTKa30B).

YucnoBble 3HaYeHWs CM. B . "[Toka3aTesim TexHUKM 6e30nacHocTH".

Mpw BbinosHEHMN FMEDA 6b11 y4TeHbl cnegytowye OCHOBHbIE
YCNOBUSA:

e YacToTa OTKa30B ABNAETCA NOCTOAHHOM, MEXaHNUYECKMM M3HOC
feTanei He paccmaTpuBaeTca

e YacToTa O0TKa30B M3-3a BHELUHEro MCTOYHUKA NMUTaHUA He
BK/IOYAETCA B pacyeT

e MHorokparHble oWMBKKU He paccmaTpuBatoTcA

e CpepHAs TemnepaTypa OKpyxarLlen cpefbl BO BpeMAa paboThbl
coctasnset 40 °C (104 °F)

o OKpymaKLime ycnosusa COOTBETCTBYIOT CPeAHUM
NPOMBILLAEHHBIM YC/IOBUAM

e Cpok cny6bl getanen coctasnsaet ot 8 go 12 net (IEC 61508-2,
7.4.7.4, npyumeyaHue 3)

e BpewmA peMoHTa (3amMeHbl M3MEPUTE/IbHOM CUCTEMbI) Mocne
6e30nacHoro oTKasa coctaBnsaeT Bocemb 4acoB (MTTR = 8 h)

e YCTpOMCTBO DOPMMPOBAHUA CUTHANA MOXET MHTEPNPETUPOBATL
oTKasbl "fail low" v "fail high" KaK HeMcnpasBHOCTM M BblAasaTb
COOTBETCTBYIOLLME CUrHAIbI

e YTO6bl pearnpoBaTb Ha onacHble 06HapyXMBaeMble OTKasbl,
WHTepBaJ1 onpoca NOAKNOYEHHOro YCTPOMCTBA YNpaBneH1a 1
(hopMUpOBaHUA CUrHana cocTaBiAaeT MaKe. 1 yac

e Mmerowme KOMMyHUKaLMOHHbIE MHTepdenchl (Hanpumep: HART,
I2C) He UCMONbL3YIOTCA ANA Nepefadv peseBaHTHbIX Ans
6€30MacHOCTU AaHHbIX

M3mepuTenbHaa cuctema fosKHa yCTaHaB/MBaTbCA
COOTBETCTBEHHO NPUMEHEHUIO C Yy4EeTOM AaBiIeHUA, TeMmnepaTypbl,
NJIOTHOCTU N XMMWYECKUX CBOMCTB cpegpbl.

Co6ntogatotca cneunduyeckre oM aHHOrO NPUMEHEHWs
npefenbHble 3HaYeHua. He paspeluaeTcsa BbIXOAWTb 3a Npejesbi
creumduKaLmii, COAepPKaLLMXCA B PYKOBOACTBE MO SKCI/lyaTaumm.

Mpy NPUMEHEHUN AN 3alWMTbI OT CYXOro Xo4a AOMKHO cobntoaaTbes
cnepyoulee:

e [lpepoTBpalwarb HaMNaHWe NPOAYKTa Ha BUGPUPYIOLLYIO
cuctemy (BO3MOMHO, NoTpebytoTcA 601ee KOPOTKUE MHTEpBasbl
ME Y KOHTPOJIbHbIMU NPOBEKPaMM)

e McnonHeHuwe ¢ BUIKOW: NpeAoTBpaLLaTh pasMep YacTuy,
npogykta > 15 mm (0.6 in)

1.3 YRasaHuA No HacTpoMKe

MOoCKONbKY YC/OBUA MOHTama OKasblBaloT B/MAHWE Ha
(YHKUMOHaNbHY0 6830MacHOCTb M3MEPUTESIbHOM CUCTEMB,
971EMEHTbI HACTPOMKHM JONHKHbI GbITh YCTAHOB/IEHLI B COOTBETCTBUM C
NPUMEHEHUEM.

VEGAWAVE cepun 60 © - AByXNPOBOAHbIN 7



1 ®yHKUuMOHaIbHaA 6e30nacHOCTb

MoHTaM U ycTaHOBKa

Pa6oTa 1 Heucnpas-
HOCTb

O6ocHoBaHuWe

e [loTeHUMOMETpP ANA HACTPOMKKU TOYKM NEPEKIIIOYEHNA
e DlL-nepeknoyarenb pemMmMoB paboTbl

DYHKLMW 971EMEHTOB HACTPOWMKM OMMUCaHbl B PYKOBOACTBE MO
SKCMyaTaLUmm.

1.4 HavanbHaf ycTaHOBKa

Tpe6yeTCF| BbINO/IHATb CoAepxalimeca B pyKoBoACTBE NO
3KcnyaTaunn pekomeHgaumm no MOHTaxy U NOAKNHYEHUIO.

Mpu nycKe B 3KCMyaTaumio PEKOMEHAYeTCA NOCPeACTBOM NepBoro
3anoJ/IHeHWs1 NPOBEPUTbL GYHKLIMIO 6e30MacHOCTH.

1.5 Pa6ouee cocToAHWE U COCTOAHUE OTKa3a

Bo Bpems aKcnnyaTtauum He paspellaeTcs U3MEHsTb YCTaHOBOYHbIE
3/IEMEHTbI U YCTaHOB/IEHHbIE NapameTpbl.

Mpy n3meHeHUax BO BpeMs paboTbl fosKHa cobnoaaTecs QyHKUMA
6e30MacHoOCTH.

Bo3momHble coobLyeHuA 06 oKnbKax onucaHbl B pyKOBOACTBE MO
aKcnayaTaumu.

Mpu o6Hapy#eHn OLMBOK 1AM COoobLLEHMAX 06 owmnbKax paboTa
BCEN U3MEpPUTENBbHOWM CUCTEMbI JOJIKHA BbITb OCTAHOB/IEHE, @
6e30nacHOCTb MpoLecca JO/MKHA NOAAEPHKUBATLCA APYrMMU
mMepamu.

MopAAOK 3aMeHbl 3EKTPOHUKKM NPOCT M OMNUCaH B PYKOBOACTBE MO
sKcnnyaTaumu. MNpu aToM cnegyeTt cobM0aaTh yKasaHusa no
napamMeTpUpOBaHUIO U HaYa/IbHOM YCTaHOBKE.

Ecnu n3s-3a obHapyHeHHOM OLWMOKK HEOBXOoAMMA 3aMeHa
SNEKTPOHUKM MM BCETO JaTynKa, 06 3TOM HYMHO COOGLWUTb
W3roTOBUTENIO (BMECTE C OMUCAHNEM OLUMOKM).

1.6 MNepuopunyeckana pyHKUMOHaNbHAA NpoBepKa

MepunoanyecKkas NnpoBepKa CAYHUT ANA NPOBEPKU PYHKLMM
6€e30MacHOCTU 1 BbIIB/IEHNA HEOOHaPYHMBAEMbIX ONACHbIX OLUMGOK.
Pa60oTocnoco6HOCTb M3MEPUTE/IBHOM CUCTEMBI O/IKHA NPOBEPATLCA
Yyepes onpepesieHHble NPOMEHKYTKU BpemeHW. OTBETCTBEHHOCTb 3a
BbIGOP BMAA NPOBEPKU NIEXUT Ha NnLE, SKCMIyaTUpytoLwem
obopyaoBaH1e. BpeMeHHble MHTepBasbl MEX Ay NPOBEpPKaMu
yCTaHaB/IMBaOTCA C y4eToM 3HaveHuss PFD,,g B COOTBETCTBUM C
Tabnvuen u guarpammon B n. "flokasaresim TeXHNKU 6e30nacHoCcTH"

Mpu BbICOKOM YacToTe 3anpocos, cornacHo IEC 61508,
nepuoanyecKan GyHKLMOHaIbHasA NPOBEpKa He
npegycmatpusaeTcs. [lokasaTenbCTBOM paboToCnoCO6HOCTH
M3MepUTENIbHOM CUCTEMbI ABNAETCA YacToe obpalleHne K HeM.
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1 ®dyHKUMOHaNbHas 6e30MacHOCTb

BbinosHeHne

dyHKUMOHaNbHasA Npo-
BepKa B perume pabo-

Tbl "3awmra oT
nepenosiHeHna"

OfHaKo Npu ABYXHAHAbHOM apXUTEKType ANA NOATBEpHAeHUs
M36bITOYHOrO AEMCTBUA €CTb CMbIC/ NPOBOAUTL NEPUOAMYECKYIO
(yHKLMOHAbHYIO0 NPOBEPKY Yepes onpefesieHHbIE MPOMEHYTKM
BPEMEHU.

MpoBepKy cnefyeT BbINOMHATL TaK, YTOObI OHA NOATBEPHKAANA
yHKUMIO 6e30MacHOCTU BO B3aUMOLENCTBMM BCEX KOMMOHEHTOB.
OTO MOXKHO 06ecneynTb NyTEM JOCTUKEHUA Nopora cpabaTbiBaHUsA
npu 3anosIHEHMN EMKOCTU. Ecin 3anonHeHne eMKOCTU [0 YPOBHSA
cpabaTbiBaHMA He ABNAETCA YA0OHbIM, TO cpabaTbiBaHWe
M3MepMTe}1bHOVI CUCTEeMbl MOXHO BbI3BaTb NyTeM MOAE/IMPOBaHNA
YPOBHA WAu GU3NYECKOro uaMepuTenbHoro addeKTa.

MpuMeHseMblE METOAB! M CNOCOGHI MPOBEPKM JOHKHbBI BbiTb YKa3aHbI
W OXapaKTepu3oBaHbl MO CTeneHu npurogHocTh. Cama npoBepKa
[l0/1}Ha 6bITb 3a40KYMEHTUpOBaHa.

Mpy oTpuuaTenbLHOM pesysibTare NPoBEPKU paboTa Beew
M3MEpPUTE/IbHOM CUCTEMBI AOMKHA BbiTb OCTAHOB/IEHA, @
6e30MacHOCTb MpoLecca A0IKHA NOAAEPHMBATLCA APYTYMM
Mepamu.

Mpu pByxKaHanbHOM apxuTekType (1002D) AaHHblEe yKa3aHWA
[O/IHHbI BbINO/IHATLCA OTAENBHO ANA KaXMKAOro KaHana.

PYHKLOHa/IbHOCTb U3MEPUTENIbHOM CUCTEMBI, UCMOJIb3YeMOW AN1A
3alMTLl OT NEePENOIHEHWSA, NOATBEPHAAETCH NPOCTOM
YHKUMOHAIBHOM NPOBEPKOM, KOTOPAsA MOMET BbINOJHATLCA U
KOHTPONMPOBATLCA BPYYHYIO WM MOCPEACTBOM MOAKIOHEHHOM
CUCTEMbI YNpaBaeHNs.

[JaHHasa GyHKLMOHaNbHas NpoBepKa NPOBOAWTCA NyTeM pasMblKaHWA
Kabens MMTaHWA He MEHee YeM Ha fBe CEeKYHZbI, MoC/e Yero sanycK
TOKOBOTO BbIXOZA NMPOUCXOAWT B CreLMasibHOM PeXMME, KOTOPbIM
HY}HO 3anpPOTOKOMPOBATb.

Mopagoe NpoBepKW NOAPOGHO ONUcaH B PyKOBOACTBE MO
3KCnyaTaumm.

TecToBaA KHOMKa Ha ychoﬁcTBe ¢0pMMpOBaHMﬂ CUrHana:

Mpun ncnonbL3oBaHMKM NOAKIIOYEHHOrO YCTPOMCTBA POPMUPOBAHUA
CUrHana ¢ TeCTOBOM KHOMKOW, yNOMAHYTaA PyHKLMOHabHAA
NPOBEPKa MOMET BbINOHATLCA NPOCTO NyTEM HaMaTHA 3TOM
TECTOBOW KHOMKW. [prMeHnmMble ycTpoincTea (OPpMUPOBaHNSA
CuUrHana cMm. B . "TexHnyecKne [aHHbie" B PyKOBOACTBE MO
3KcnayaTaumu.

MpumeyaHue:
[JaHHas npoBepKa MOMET BbINOSIHATLCA TO/IbKO MPW HEMOKPbLITOM
BUOPUPYIOLLEM 3/1EMEHTE.
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1 ®yHKUuMOHaIbHaA 6e30nacHOCTb

BbinosHeHne

OcHoBaHuA

CpOH nosib3oBaHUA

YactoTa oTKa3oB

MposepKy cnepayeT BbINOMHATL TaK, YTOObI OHA NOATBEPHAANA
yHKUMIO 6e30NacHOCTU BO B3aUMOLENCTBMM BCEX KOMMOHEHTOB.
OTO MOXKHO 06ecneymTb NyTEM JOCTUKEHUA Mopora cpabaTbiBaHUsA
npw 3anosIHeHWN eMKOCTU. Ecnn 3anosHeHne eMKOCTH A0 YPOBHA
cpabaTbiBaHWA He ABNAETCA YA0OHbIM, TO cpabaTbiBaHWe
WN3MEPUTEIbHON CUCTEMbI MOXHO BbI3BaTb MyTEM MOAE/MPOBAHMA
YPOBHA WK (PU3UYECKOro U3MEepUTEIbHOro addeKTa.

MprMeHsAeMble METOABI M CrOCOBbI MPOBEPKM AOJIHKHbI 6bITb YKa3aHbI
1 OXapaKTepu3oBaHbl Mo CTENEHU NPUrogHocTh. Cama nposepKa
[O/IHHA BbiTb 3a0KYMEHTMPOBaHa.

Mpu oTpuuaTeNbLHOM pesysibTare NPoBEpPKU paboTa Beew
N3MEpUTE/ILHON CUCTEMbI JO/IHHA BbITb OCTAHOBJ/IEHA, a
6€30MacHOCTb MPOLLECCa A0JIHHA NOALEPHMBATLCA APYTVMM
mMepami.

Mpu pByxKaHanbHOM apxuTekType (1002D) AaHHbIEe yKa3aHWA
[O/THKHbBI BbINMOMHATLCA OTAE/IbHO A1A KaX[O0ro KaHana.

1.7 MNoKa3aTtenu TexHUKU 6e3onacHoOCTH

3HayeHMA YacTOTbl OTKA30B 3JIEKTPOHUKU, MEXAHUYECKUX YacTemn
JaTynKa 1 npucoeamHeHus onpegeneHsl nocpeactsom FMEDA B
cooTtBeTcTBUM C |IEC 61508. PacyeT 0CHOBaH Ha 3Ha4YeHUAX YacTOTbl
OTKA30B KOHCTPYKTUBHbIX 31emeHToB no SN 29500. Bece uncnoBbie
3HaYeHMA JaHbl OTHOCUTE/IbHO CPEefiHEN TemnepaTypbl OKpyKaroLen
cpeapbl 40 °C (104 °F).

[na 6onee BbicoKoM cpegHer TemnepaTypbl 60 °C (140 °F) 3HaveHns
4aCTOTbl OTKA30B A0/HHbI YMHOMATLCA Ha SMMUPUYECKHUI
KoadduUMeHT 2,5. AHaNOrMYHbIN KOIDMULMEHT AENCTBYET Npu
BEPOATHOCTM YaCTbIX TeMNepaTypHbIX KonebaHui.

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

Yepes 8 - 12 neT 3Ha4eHMA YaCTOTbl OTKA30B SNEKTPOHHbIX
9/IEMEHTOB YBE/IMYMBAIOTCA, U3-3a YEro yxyALalTcs NPon3BoAHbIE
OT HMX 3Ha4veHua PFD u PFH (IEC 61508-2, 7.4.7.4, MpumedaHue 3).

MepekrntoyaTenb pexmma paboTbl Ha JaTyMKe Ha "max."

3awwura oT 3awuTa oT cyxoro
nepenonHeHus ( xopa (pexum Min)
pexunm Max)
Asd 49 FIT 39 FIT
Asu 387 FIT 352 FIT
Add 163 FIT 182 FIT
Adu 18 FIT 43 FIT
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1 ®dyHKUMOHaNbHas 6e30MacHOCTb

Bpemsa peakuuun Ha
OLIUGHY

Cneuuduyeckue yncna

3awuTa oT 3auuTa oT cyxoro
nepenosHeHua ( xopa (pexum Min)
pexunm Max)
DCs 11 % 10 %
DCp 90 % 81 %

MTBF = MTTF + MTTR

1,59 x 10° yac

1,59 x 108 yac

Meperntoyatens pexunma paboTbl HA AaTYMKe Ha "min."

3awwura or
nepenosiHeHuUA (
pexum Max)

3alwmTa oT cyxoro
xopa (pexum Min)

e 39 FIT 45 FIT
Asu 373 FIT 361 FIT
Aaa 168 FIT 173 FIT
Adu 36 FIT 37 FIT
DCs 9% 1 %
DCp 82 % 82 %

MTBF = MTTF + MTTR

1,59 x 10° yac

1,59 x 10° yac

[nnTenbHOCTb AMarHOCTUHECKOM npoBepKH

< 100 ceK.

OpHoKaHanbHaA apxutexkTypa (1001D)

SIL SIL2
HFT 0
Twvn ycTpowncTea Tvn B

MepekrntoyaTenb pexmma paboTbl Ha JaTyMKe Ha "max.”

3awmra or
nepenosHeHma (
pexum Max)

3awmTa oT cyxoro
xopa (pexum Min)

SFF 97 % 93 %
PFD.q

Tproot = 1 TOA < 0,008 x 102 < 0,019 x 102
Throof = 5 NET < 0,039 x 102 < 0,093 x 102
Teroof = 10 N1€T < 0,077 x 102 < 0,186 x 102

PFH

< 0,018 x 10%/uac

< 0,043 x 10%/4ac

Mepexntoyatens pexunma paboTbl HA AaT4MKe Ha "min."

VEGAWAVE cepun 60 © - AByXNPOBOAHbIN
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1 ®yHKUuMOHaIbHaA 6e30nacHOCTb

BpemeHHaﬂ 3aBUCHU-

mocTb PFD,y g

Cneuuduyeckue yncna

3awwura oT
nepenosiHeHua (
pexunm Max)

3auuTa oT cyxoro
xopa (pexum Min)

SFF 94 % 94 %
PFDayg

Throof = 1 TOA < 0,016 x 102 < 0,016 x 102
Throof = 5 NET < 0,078 x 102 < 0,081 x 102
Teroof = 10 €T < 0,156 x 102 < 0,162 x 102
PFH < 0,036 x 10%/4ac < 0,037 x 10%/4ac

B npeaenax 10 net 3aBncumocTb PFD,,g OT BpeMeHn paboTbl
npubanKaeTca K IMHeNHOW. [laHHble Bbille 3HAYeHUA
[LENCTBUTESbHbI A1 BPEMEHHOMO MHTepBana Tpyoof, MO MCTEYEHMU
KOTOPOro A0/KHAa NPOBOAWUTLCA NepuoanyecKkas QyHKLMOHaIbHaA
npoBepKa.

APFDayg

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

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

() ——
@

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

PFD,,g =0

PFD,,4 4epe3 1 rog

PFD,,4 4epes 5 net

PFD,,, 4epes 10 net

A W=

MHorokaHanbHasa apxuTeKTypa

I'IpM yCTaHOBKe MSMepMTeﬂbHOVI CUCTEMbI B MHOFOKaHaJIbHOM
APXUTEKTYpe YUCNOoBble 3Ha4YeHnA 6e3onacHoCTH Bbl6paHHOI7I
CTPYKTYpPbI M3MepVITeJ1bHOVI uenn paccy1TbiBaloTCA NOCpPeaCTBOM
npuBeaeHHbIX Bbllle 3HaYeHWIM YacTOTbl OTKA30B CneuyanbHO AA
Bbl6paHHOFO NpUMEHeHUA.

HeobXxoauMo y4YMTbIBaTb COOTBETCTBYIOLMIA haKTOp O6LLEN NPUYMHBI
OTKa30B.
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2 [lpwunomeHue

exida:

CERTIFICATION

a

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.
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Date: 11 Jan 2011

exida Certification SA, Nyon, Switzerland
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2 [pwunoxeHne

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 Aso Asy Aoo Aoy
CMax / High trip Out De-energized 0 506 124 a4
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 d 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.
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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 32367-RU-110531



	Содержание
	1 Функциональная безопасность
	1.1 Общее
	1.2 Проектирование
	1.3 Указания по настройке
	1.4 Начальная установка
	1.5 Рабочее состояние и состояние отказа
	1.6 Периодическая функциональная проверка
	1.7 Показатели техники безопасности

	2 Приложение

