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1 ®dyHKUMOHanbHas 6e30MacHOCTb

Cdoepa peiicTBua

O6nacTb NPUMEHEHUA

CooTBetcTBMe SIL

A66peBunaTtypbl U Tep-
MUHbI

1 ®dPyHKuMOHaNbHaA 6e30MacHOCTb
1.1 O6uwee

JaHHoe pyKoBOACTBO AENCTBYET A1 U3MEPUTENBbHBIX CUCTEM C
BMOPaLMOHHBIMW CUrHaIM3aTopamm NPeaenbHOro YpoBHA
VEGAWAVE cepun 60 co BCTPOEHHbIM 6/I0KOM 3/1EKTPOHUKM
WEGON:

VEGAWAVE 61, 62, 63

JelicTBUTENIbHbIE BEPCUM annapaTHOro U NporpamMmMHOro
obecneyeHus:

o CepuiiHblIi HOMEpP SNEKTPOHWUKK > 14642206
e [IporpammHoe o6ecneyeHre gatymka, Bepcua 1.00 u Bblwe

[JaHHaa namepuTenbHaa cuctema npuMeHnMa Aas CUrHaaMsaumm
npeaesibHOro YpoBHA MOPOLLUKOO6PA3HbIX MW FPaHyIMPOBaHHbIX
CbINy4YMX NPOAYKTOB NPW 0COGbIX TPEOGOBAHMAX 6GE30MACHOCTH,
Hanpumep:

B oaHoKaHanbHoM apxutekType (1001D) obecneumBaeTca ypoBeHb
COBOKYMNHOM 6e3onacHocTu Ao SIL2, a B MHOroKaHaibHoM
M36bITOYHOM apxuTeKType - fo SIL3.

MpumeyaHue:

Co cneunanbHOM 3aBOACKOM HACTPOMKOW M3MepUTEIbHAaA cuctema
MOET TaKKe NPUMEHATLCA AN1A 06HaPYHeHUA TBEPAbIX BELLECTB B
Boge (cM. "PyKoBOACTBO Mo aKcnyataumm").

CooTtBeTcTBue SIL noaTBepmaaeTca JoKyMeHTamu B MpuaoKeHnu.

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)
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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 COBOKYMHOW

Pemum pa6oTbl ¢ Pemum pa6oTbi ¢

6e3onacHocTn HU3KOW YacToTon BbICOKOW YacToToi
3anpocoB 3anpocoB
SIL PFD,yq 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 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 MpoeKkTupoBaHue

DyHKUUA 6e3onacHOCTM  DyHKLMUA 6E30NACHOCTM JaHHOW U3MEPUTENIbHOM CUCTEMbI COCTOMUT B
perucTpauum U curHanmsaumm CoCTOAHUS BUBPUPYIOLLErO 3/1IEMEHTA.

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

Be3onacHoe cocTtoAHue BesonacHoe cocTosiHWe 3aBUCUT OT pexunma pa60TbIZ

3awwura or 3awuTa oT cyxoro
nepenonHeHms ( xopa (pexum Min)
pexum Max)

Bu6pupytowmii anemeHT NMOKpPbIT He MOKpbIT
B 6€30MacHoOM
COCTOSIHUM

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

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

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

OnucaHue oWwn6oK BesonacHbIit 0TKa3 UMEeeT MeCTO, KOraa M3MepuTe bHas cuctema
6e3 3anpoca npouecca nNepexoauT B onpejeseHHoe 6esonacHoe
COCTOSIHWE WM COCTOSAHME OTHasa.

Ecan BHYTPEHHAA CUCTeMa UarHoCTUKK onpepenaeT OLLIM6Ky,
n3mMepuTesibHaa cuctema nepexogmuT B COCTOAHUE OTHasa.

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

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

Peum paboTbl C HU3-
KO YacToToi 3anpocoB

Pemum paboTbl C BbiCO-
KOI 4acToToi 3anpocoB

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

Ecnn aToro He nponcxoanT, TO COOTBETCTBYIOLME HYACTU CTENEHeMN
OTKa30B [0/IHbl 6blTb MPUCBOEHbI ONAaCHbLIM OTKa3aM. Tem cambim
MOTyYT 6bITb YXYALUEHbI YAC/0BbIE 3HAYeHUA B M. "HucioBblie
roKasaresin TeXHKn 6e30mnacHocT1".

Brok popmmpoBaHmMA curHana fJoseH COOTBETCTBOBaTL YPOBHIO SIL
MU3MEPUTEIbHOM Lienu.

Pexum paboTbl Ha pasgenutensHom ycunutene NAMUR cornacHo
IEC 60947-5-6 fonKeH 6biTb YCTAHOB/EH TaK, YTOObI €ro
NepeKoYaloLWmi BbIX04 NPy BXOAHOM ToKe < 1,2 mA npuHuman
6e30onacHoe COCTOsIHME.

Ecnu yacToTa 3anpocoB cocTaBnseT He 6onee 0fHOro pasa B rog, To
M3MepUTEe/IbHaA CUCTEMA KaK YacTb CUCTEMbI 6€30MacHOCTH A0/HHA
ObITb YyCTAHOB/IEHA B PEXMME "HU3KOM YacToTbl 3anpocos” ("low
demand mode" no |IEC 61508-4, 3.5.12).

Ecnn oTHOLeHWe 4acToTbl AMarHOCTUHECKMX NPOBEPOK CamoM
MU3MEpPUTENILHOW CUCTEMbI K YacToTe 3anpocoB npesbiwaeT 100, To
3Ty M3MEPUTEJIbHYIO CUCTEMY MOXHO paccmaTpuBaTtb Kak
UCTOJHAIOLLYI0 GYHKUMIO 6830MacHOCTU B peXnMe paboTbl C HU3KOM
yacTtoTon 3anpocos (IEC 61508-2, 7.4.3.2.5).

CooTBeTCTBYOWMM NapameTpom ABnAeTcA 3HaveHne PFD, g
(cpepHAa BepOATHOCTb OMACHOM OLUMOKKM NpuU 3anpoce). ITo
3Ha4YeHue 3aBUCUT OT UHTepBana Tproof MEKAY DYHKLMOHANBHBIMK
npoBepKamu 3alUTHOM YHKLMN.

Yucnosble 3HaYeHUA CM. B N. "[TokasaTesim TexHUKH 6e3onacHocTH".

Ecnu "Pemum paboTsl ¢ HU3KOH YacToTok 3anpocos" He
COOTBETCTBYET MMEIOLMMCA YCIOBUAM, TO U3MepUTEbHas cuctema
KaK 4acCTb CUCTeMbl 6€30MacHOCTM A0/HKHA BbiTb YCTAaHOB/EHA B
pexume "BbICOKOM YacToTbl 3anpocos” ( "high demand mode" no
IEC 61508-4, 3.5.12).

Bpems 0TKa30yCTOMYMBOCTHM BCEW CUCTEMBI MPU ITOM LOMKHO BbITb
60/blle CYMMapHOro BPeMEHW peaKLmMn UK CYyMMbl CPOKOB
[MarHOCTUYECKWUX NPOBEPOK BCEX KOMMOHEHTOB U3MEPUTENbHOM
uenu.

CooTBETCTBYIOWMM NapamMeTpoM sBAsETCA 3HaveHne PFH (vactoTa
0TKas30B).

Yucnosble 3HaYeHMsA CM. B M. "[Toka3aTtesin TeXHUKM 6e30nacHoOCTH".

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

O6lKne yKa3aHUsA U or-
paHu4eHuA

BnemeHTbl HaCTPOMKH

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

e MHoroKpaTHble OWKWOKK He paccmaTpuBaloTCs

e CpepHAs TemnepaTypa OKpyaloLlen cpefbl BO BpeMa paboThbl
coctasnset 40 °C (104 °F)

e OKpyawLme ycnoBnsa COOTBETCTBYIOT CPeAHUM
MPOMBbILLAEHHbIM YCOBUAM

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

e BpewmA peMoHTa (3amMeHbl M3MEPUTENbHOM CUCTEMbBI) MOCNe
6e30mnacHoro oTkasa cocTtaBnsaeT Bocemb 4acoB (MTTR = 8 h)

e YCTpOWCTBO (POPMUPOBAHUA CUrHAJIA MOXET MHTEPNPeTUpPOBaTh
oTKasbl "fail low" v "fail high" KaK HeMcnpaBHOCTM U BblAasaTb
COOTBETCTBYIOLWME CUTHASIbI

e YTO6bI pearMpoBaTtb Ha OnacHble 06HapyXKUBaEMble OTKa3bl,
WHTepBaJ1 onpoca NOAKIOHEHHOrO YCTPOMCTBA YNpaBaeHUA 1
hopmMHpOBaHUA CMrHasia cocTasfeT MaKe. 1 yac

e Mmerowme KOMMyHUKaLMOHHbIE MHTepdenchl (Hanpumep: HART,
I2C) He MCMoNb3YITCA ANA Nepefaqn pPeneBaHTHbIX Ans
6€30MacHOCTU AaHHbIX

MsmepMTeanaﬂ cuctema AonxKHa yctaHaBmBaTbCA
COOTBETCTBEHHO NPUMEHEHUIO C y4eTOM JaBneHUA, TemneparTypbl,
NNIOTHOCTU U XUMMYECKNX CBOMCTB cpeabl.

CobntogatoTca cneunduyeckne 4na 4aHHOro NpUMeHeHus
npefenbHble 3Ha4YeHus. He paspeluaeTcs BbIXOAUTb 3a npeaesbl
crneuudunKaumii, cogepxallmxca B PyKOBOACTBE MO 3KCnyaTauuu.

Mpu NPUMEHEHWM ANA 3aLUWTbI OT CyXOro XoZa [OJIHHO COBI0AATLCA
cnegytoulee:

e [lpepoTBpallaTh HaaWMNaHue NpPoayKTa Ha BUGPUPYIOLLYIO
cucTemy (BO3MOMKHO, NOTpebytoTcA 60/1ee KOPOTKUE MHTEPBasIbl
MeXAY KOHTPOJIbHbIMK NPOBEKpaMM)

e McnonHeHWe ¢ BUNKOW: NpeaoTBpalLaTh pasMep YacTuy,
npogykrta > 15 mm (0.6 in)

1.3 YKasaHuA No HacTpouKe

MOCKONbKY YCNIOBUA MOHTaXa OKasblBAIOT BAUAHWE HA
(YyHKUMOHaNbHY0 6€30MacHOCTb M3MEPUTESIbHOM CUCTEMB,
371EMEHTbI HACTPOMKW JOMHKHbBI GbITb YCTAHOB/IEHBI B COOTBETCTBUM C
NPUMEHEHUEM.

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

cDyHKLWIM 3/IeMEeHTOB HaCTpOlZKI/I onucaHbl B pyKoBOACTBE MO
SKcnyatauuun.
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1 ®yHKUuMOHaIbHaA 6e30nacHOCTb

MoHTax “ yCcTaHOBKa

Pa6oTa 1 Heucnpas-
HOCTb

O6ocHOBaHuWe

1.4 HavanbHaa ycTaHOBKa

TpebyeTca BbINOMHATbL COAepHalumMeca B pyKOBOACTBE MO
3KcnyaTaunm peKoMeHAaLMM Mo MOHTAXY WU NOAKJIIOYEHMIO.

Mpu NycKe B 9KCnyaTaumio pEKOMEHAYETCA NOCPEACTBOM NEPBOro
3anosIHeHWsl NPOBEPUTL BYHKLMIO 6€30MaCHOCTMU.

1.5 Pa6ouee cocToAHWE U COCTOAHUE OTKa3a

Bo Bpems aKcryataumm He paspeluaeTcs U3MEHATb YCTaHOBOYHbIE
3/1EMEHTbI M YCTAHOB/IEHHbIE NapameTpbl.

Mpu U3MeHeHUsX BO BpemMs paboTbl JOMHHA COBMOAATLCA QYHKLUMA
6e30MacHoOCTH.

Bo3momHble coobLyeHus 06 owmnbKax onucaHbl B PyKOBOACTBE MO
3KcnyaTauum.

Mpu o6HapyeHUn OLLIMBOK MM COOBLLEHMAX 06 owmnbKax paboTa
BCEWN M3MEPUTENIbHOM CUCTEMbI JO/MHA ObITb OCTAHOB/IEHA, a
6e30MacHOCTb NpoLuecca AoKHA 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 USIN BCETO JaTynKa, 06 3TOM HYMHHO COOGLUTb
W3roTOBUTENIO (BMECTE C OMMUCAHNEM OLUMOKM).

1.6 MNepuopuyeckana pyHKUMOHaNbHAA NpoBepKa

Mepuroanyeckas NpoBepKa CAYHKUT AN1A NPOBEPKU (PYHKLMM
6e30nacHOCTH U BbIAABJIEHMSA HeOﬁHapy}-KVlBaeMbIX ornacHbIX OLLIMGOK.
Pa60ToCnoco6HOCTb M3MEPUTEIbHOM CUCTEMbI A0/TIHHA NPOBEPATLCA
yepes onpeaeneHHble NPOMEXYTHM BpeMeHn. OTBETCTBEHHOCTb 3a
BbIGOP BMAA NMPOBEPKU JIEKUT Ha NWLE, SKCMAyaTUPYIOLWEM
o6opynoBaHue. BpeMeHHble MHTEpPBasIbl MEXAY NPOBEPKaMU
ycTaHaB/MBaKTCA € y4eToM 3HaveHnsa PFD,,g B COOTBETCTBUM C
Tabnvuen v guarpammon B n. “flokasaresm TexHKU 6e30nacHoCcTH"

Mpu BbICOKOW YacToTe 3anpocos, cornacHo IEC 61508,
nepuoanyecKan GyHKLMOHaIbHasA NPOBEpKa He
npeaycmaTpusaeTca. JJokasaTesbcTBOM paboToOCNOCOGHOCTH
M3MepUTE/IbHON CUCTEMbI ABNAETCA YacToe obpalleHne K Hen.
OpHaKo Npu ABYyXKaHa/bHOM apXUTEKType A5 NOATBEPHAEHUA
M36bITOYHOrO AENCTBUA €CTb CMbIC/T NPOBOAUTL MEPUOANHECKYIO
(YHKLMOHAIbHYIO MPOBEPKY Yepes OnpeaeeHHbIe MPOMEHYTHN
BPEMEHM.

VEGAWAVE cepuu 60 ¢ - NAMUR

1€S01 1-NY-99€¢cE



32366-RU-110531

1 ®dyHKUMOHanbHas 6e30MacHOCTb

BbinosHeHne

dyHKLUMOHabHasA Npo-
BepKa B pelume pabo-

Tbl "3awmra oT
nepenosiHeHna"

MDyHKLMOHaIbHaA npo-
BepKa NOAKIOYEHHbIX

yCTPOHCTB

MposepKy cnepyeT BbINOAHATL TaK, YTOObI OHa NOATBEPHAANa
yHKUMIO 6e30MacHOCTU BO B3aUMOLENCTBMM BCEX KOMMOHEHTOB.
OTO MOXKHO 06ecneymTb NyTEM JOCTUKEHUA Nopora cpabaTbiBaHWsA
npu 3anoJIHEHNN eMKOCTK. Ecan 3anosiHeHne eMKOCTH [0 YPOBHA
cpabaTbiBaHMA He ABNAETCA YA0OHbIM, TO cpabaTbiBaHue
N3MepUTENbHOW CUCTEMbBI MOMHO BbI3BaTb NyTeM MOAEMPOBaHMA
YPOBHA WK PU3UYECKOro U3MEepUTEe/IbHOro addeKTa.

MprMeHsAeMbIE METOABI U CrOCOBbI MPOBEPKM AOJIHKHbI 6bITb YKa3aHbl
1 OXapaKTepu30oBaHbl No CTeneHun npurogHocT. Cama nposepKa
[O/HHA BbiTb 3a0KYMEHTMPOBaHa.

Mpy oTpuuaTenbLHOM pesysibTare NPoBEpPKU paboTa Beew
U3MEPUTE/IbHOM CUCTEMbI AO/IHHA BbiTh OCTAHOB/IEHA, a
6€30MacHOCTb MPOLLECca A0JIHHA NOALEPHMBATLCA APYTVMM
Mepamu.

Mpu pByxKaHanbHoM apxuTekType (1002D) AaHHblEe yKa3aHWA
[O/THKHbBI BbINOMHATLCA OTAE/IbHO A1 KA O0ro KaHana.

DYHKLOHANBHOCTb U3MEPUTENIbHOM CUCTEMBI, UCMOIb3YEMON A1A
3alMTLI OT NEePENOIHEHWS, NOATBEPHKAAETCH NPOCTOM
(YHKLMOHAIBHOM NPOBEPKOM, KOTOPAsA MOMET BbINOJHATLCA U
KOHTPO/MPOBATLCA BPYYHYIO WM MOCPEACTBOM MOAKIOHEHHOM
CUCTEMbI YNpaB/IeHUs.

[JaHHas GyHKLMOHaNbHas NpoBEPKa NPOBOAUTCA NyTEM pa3MblKaHUA
Kabens NUTaHWA He MEHeE YeM Ha [iBe CEKYHAbI, MOC/Ie Yero 3anycK
TOKOBOTO BbIXOZA NMPOUCXOAWT B CMELMaIbHOM PEXUME, KOTOPbIN
HY}HO 3anpOTOKOAMPOBATb.

Mopagoe NpoBepKW NOAPOGHO ONMcaH B PyKOBOACTBE MO
3KCnIyaTaumm.

KHonKka mopenupoBaHusA:

Hamatnem KHOMKW MOoAeMpoBaHns MoAenmpyeTca pasmbiKaHne
Kabensa Mexay AaTiMHOM U 6710KOM (popMHpoBaHua curHana.

MpumeyaHue:
[JaHHasa npoBepKa MOXET BbINOIHATLCA TOJIbKO NPU HEMOKPLITOM
BMOPUPYIOLLEM 3/1EMEHTE.

B perummax paboTbl ,max.“ 1 ,min.“ MOXHO nocpeacTBoM "KnaBuwum
MopeNMpPoBaHUA" KOHTPOJIMPOBaTb PaboTOCNOCOGHOCTD
NOAKJIIOYEHHBIX YCTPOMUCTB. MNOopAAOK TaKOM NPOBEPKU NOAPOGHO
OonucaH B PyKOBOACTBE MO 3KCMAyaTaumu.

MpumeyaHue:
Mpn Takon NpoBeEpPKe HYHHO y4nTbIBATb COCTOAHWE BUOPUPYIOLLErO
3NeMeHTa:

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

OcHoBaHuA

CpOH nosib3oBaHUA

YacToTta OTHa3oB

Bpemsa peaKuuu Ha
OLIUGKY

Cneuuduyeckme ymcna

1.7 ToKasaTesn TeXHUKU B6e3onacHOCTH

3Ha4eHuA 4acTOTbl OTKA30B 3/IEKTPOHMKN, MEXaHUYECKMX YacTen
JaTynKa W npucoeamHeHuA onpegeneHbl nocpegctsom FMEDA B
cooTBeTcTBUM ¢ |IEC 61508. PacyeT ocHOBaH Ha 3HaYEHUSAX 4acToTbl
0TKa30B KOHCTPYKTMBHbIX aniemMeHToB no SN 29500. Bce uncnosblie
3HaYeHMA JaHbl OTHOCUTE/IbHO CPEeAHEN TeMMepaTypbl OKpyKatoLLen
cpegpbl 40 °C (104 °F).

[ns 6onee BbicOKOM cpeaHer TemnepaTypbl 60 °C (140 °F) 3HaveHus
4aCTOTbl OTKA30B A0/IKHbI YMHOXATLCA Ha SMMUPUYECKUIA
KoadUUMEHT 2,5. AHANOTMYHBIN KOIDHULMEHT AENCTBYET NpU
BEPOATHOCTU YacCTbIX TEMMNepPaTypPHbIX KOJe6aHNN.

PacueTbl 0OCHOBbIBalOTCA HA PEKOMEHAALMAX, U3NTOKEHHDBIX B 1.
"[MpoeKkTupoBaHue".

Yepes 8 - 12 neT 3Ha4€HMA YaCTOTbl OTKA30B SNEKTPOHHbIX
3/1EMEHTOB YBE/NYMBAIOTCA, U3-3a Yero yxyALwalTca NPOn3BoAHbIE
OT Hux 3HayeHus PFD n PFH (IEC 61508-2, 7.4.7.4, MpumeyaHwe 3).

3awmra oT 3awuTa oT cyxoro
nepenonHeHma ( xopa (pexum Min)

pexunm 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 NPOBEPKHU < 100 ceK.

OpHoKaHanbHaA apxutekTypa (1001D)

SIL SIL2
HFT 0
Tun ycTpovictea Tun B
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1 ®dyHKUMOHanbHas 6e30MacHOCTb

BpemeHHasa 3aBucu-
MmocTb PFD,yq

Cneuuduyeckue uyncna

3awwura oT
nepenosHeHma (
pexunm Max)

3auuTa oT cyxoro
xopa (pexum Min)

SFF 92 % 91 %
PFDayg

Throof = 1 TOA < 0,021 x 102 <0,023x 102
Teroof = 5 16T < 0,104 x 102 <0,114 x 102
Teroof = 10 €T < 0,207 x 102 < 0,228 x 102

PFH

< 0,047 x 10%/4ac

< 0,052 x 10%/4ac

B npepenax 10 net 3aBncumocTb PFD,,g OT BpeMeHn paboTbl
npubanKaeTca K IMHEMHON. [JaHHble Bbile 3Ha4YeHUs
[EeNCTBUTESbHbI A1 BPEMEHHOMO MHTepBana Tpyoof, MO MCTEYEHMU
KOTOPOro [0J/I}KHa NPOBOAMTLCA NepuoanyecKan dyHKUMOHaNbHanA
npoBepKa.

APFDayg

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

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

() ——
@

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

PFD,,y =0

PFD,,4 4epe3 1 rog

PFD,,4 4epes 5 net

PFD,,4 4epe3 10 net

A WNh =

MHorokaHanbHasa apxuTeKTypa

I'IpM yCTaHOBKe M3MepVITeJ'IbHOI7I CUCTEMbI B MHOFOKaHa/IbHOM
APXUTEKTYpe YUCNOoBble 3Ha4eHUA 6e30nacHOCTH Bbl6paHH0I‘/II
CTPYKTYpbI M3MepVITeJ1bHOVI uenn paccy1TbiBaloTCA NOCpPeaCTBOM
npmuBeAeHHbIX Bbille 3Ha4YeHWM YacTOTbl OTKA30B CneLuaibHO AA
Bbl6paHHOFO NpUMEHeHUA.

HeobXxoaumMo y4mTbiBaTb COOTBETCTBYIOLMIA haKTOp O6LLEN NPUYMHBI
OTKa30B.

VEGAWAVE cepun 60 » - NAMUR 11
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exida-

CERTIFICATION

CERTIFICATE

VEGA 100981C PO011 CO01.1

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

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 (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

Date 11 Jan 2011

da Certification SA, Nyon, Swi
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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:  SIL 2 @ 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 A Ay LE Ay
CMax/Hightrp Out De-energized 0 506 124 a
CMin / Low trip Out De-energized 0 a8l 125 56
R Max /High trip Qut De-energized o 586 124 i
M/ Low trip. Out De-energized o ses 135 Y]
T Max | High trip Out De-energized 0 487 124 £
TMin / Law trip Qut De-energized 0 465 135 40
N Max / High trip Out< 1.0 mh 12 e 30 a7
NMin/lowtlp  Out<i0mA 36 155 366 52
F 4 M.!x..ingh lrlllpu Ou-l > lll2.5lm|k = 49 35? .'I .5.3 18
2 Min / Low tip ~ Outs ®» . m 4

All failure rates are given in FIT =10

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 documeants are mandatory part of this certificate:
WVEGA 03/05-08 ROOS V3R 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

Thie halder of this cenificate
fmay 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 32366-RU-110531
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