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1 A3bIK JOKyMeHTaLmK

1 A3bIK AOKYMeHTauuu

DE Das vorliegende Safety Manual fir Funktionale Sicherheit ist verfugbar in den Sprachen
Deutsch, Englisch, Franzésisch und Russisch.

EN The current Safety Manual for Functional Safety is available in German, English, French and
Russian language.

FR Le présent Safety Manual de sécurité fonctionnelle est disponible dans les langues suivantes:
allemand, anglais, francais et russe.

RU [aHHoe pyKoBoaCTBO No yHKLMOHaNbHOM 6e3onacHocTh Safety Manual nmeeTcsa Ha Hemel-

KOM, @HIIMIMCKOM, (PPAHLY3CKOM U1 PYCCHOM A3bIKax.
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2 Cdepa pevicteus

2 Cdepa penctBUA

2.1 MWcnonHeHue ycTpoiicTBa

JaHHoe pyroBoACTBO No 6e30MacHOCTM AeNCTBYET AN1A
CUrHaINM3aTopPOoB NpeAe/bHOro ypoBH:A

VEGASWING 61 c kBanmduraumen SIL
VEGASWING 63 c kBanudurraumen SIL
BNOK 3NEeKTPOHUKM:

e NAMUR (IEC 60947-5-6)

2.2 O6nacTb NpUMeHeHUS

JaT4nK MOMKET NPUMEHATLCA A1 CUrHAIM3aLUKU YPOBHA

Ha HUIOKOCTAX B CBA3AHHbIX C 6€30MaCHOCTHIO CUCTEMAX, B

cooTBeTcTBUM ¢ IEC 61508, B perknmax pabdoTtsl low demand mode

(c HM3KoM YacToTOM 3anpocoB) unu high demand mode (C BbICOKOM

4acTOTOM 3anpocoB):

e [lo SIL2 B ogHOKaHa/IbHOM apXUTEKType

e [lo SIL3 B MHOroKaHabHOM apXMTEKTYpe (cucTemaTuyecKas
npurogHocTb SC3)

[N15 Bblgaum U3MepeHHbIX 3HAaYeHMI MOTYT UCMO/b30BaTLCSA
cnegytowme uHTepdeico:

o ToKoBblI Bbixog NAMUR 1,2/2,1 mA

2.3 CootBetctBME SIL

CootBeTtcTBMe SIL 6b110 OLEHEHO HE3ABMCUMOWM OpraHu3aumen
exida Certification S.A. no IEC 61508."

" YpocToBepsioLMe JOKYMEHTbI CM. B [PUIOKEHUH.
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3 MpoekTupoBaHve

3 [lpoeKTupoBaHue

3.1 dyHKUuMA 6Ge30nacHOCTH

DyHKuMA 6e30nacHOCTU  [11A KOHTPOJIS OLHOO Npefena YPOoBHS AATUMK, Yepes COCTOAHMS
"BUGPUPYIOLLMI SIEMEHT HE MOKPLIT" UNW "BUOPUPYIOLYMI 5/1eMEHT
MOKPBIT", OBHAPYKMBAET NPEAE/bHBIA YPOBEHb, 3aaHHbIN
MOHTAMHOM NO3uLMen gaTumKa.

OGHapyHeHHOe COCTOSIHWE CUrHaIM3UPYETCA Ha BbIxoae KaK "ToK
<1,2mA" van "Tox > 2,1 mA".

3.2 bBbe3onacHoe cocToAHUE

Be3onacHoe cocToaHue BesonacHoe cocTosiHME BbIXOAHOIO CUrHana ABAseTca
HE3aBMUCUMbIM OT YCTAaHOB/IEHHOIO Ha AaT4yMKe pexunma pa6OTbI.

Pexum pa6oTtbl 3awuTa ot nepenon- | 3awura oT cyxo-
HeHuA ro xopa
(Peunm paboTbl (Pexum paboTbl
max.) min.)
BuGpupytoLwmii anemeHT MOKPbIT He NOKpbIT
BbixogHOM TOK 0,4...1mA 0,4...1mA
CurHanbl OTKasa npu B03MOM¥Hble TOKM HEMCNPaBHOCTHU:

HapyLeHNn DYHKLUK o <1mA ("fail low")

e >6,5mA (“fail high")

3.3 Heo6xopumble ycnoBUA ANA IKCNyaTaLum

YKa3aHUA U orpaHu4YeHua e [lpvMeHeHUe N3MepUTENbHON CUCTEMbI JOIKHO
COOTBETCTBOBATb YC/IOBUAM NMPUMEHEHUSA C Y4ETOM [aB/IEHUS,
Temneparypbl, NIOTHOCTU U XUMUYECKUX CBOMCTB CPEApbI.
JonHbI BbIAEPKMBATLCA FPaHuLLbl YCII0BUM NMPUMEHEHUS.

e CneuudurKaumm No AaHHbIM PyKOBOACTBA MO SKCMJlyaTaumu,
0C06eHHO TOKOBas Harpy3Ka BbIXOAHOM Lienu, JOIKHbI
BblZlepHMBATBLCA B HA3BaHHbIX Npeaenax.

e [Ipy NpUMEHEHUM KaK 3aLyTbl OT CYXOro XoAa cneayet
npefoTBpallaTh HaKoMNJIEHWE OCcajKa cpefbl Ha BUGPUPYIOLLEN
cucTemMe (BO3MOMKHO, YTO TPEBYIOTCA YMEHbBLUEHHbIE MHTEPBAIbI
mexay nposepkamu (Proof Test Interval)).

e [lo/mKHbI ObITb NPUHATBI BO BHUMAaHWE YKa3aHWs B 1.
"TexHnyecKne noxasartesim 6ezonacHocti", n. "ononHuTeIbHble
cBefjeHHnA".

o Bce cocTaBHble YacTV U3MEPUTESIBHOW LIeNKU JOJTHKHbI
COOTBETCTBOBATb MPEAYCMOTPEHHOMY YPOBHIO MOJIHOTI
6e3onacHocTtu "Safety Integrity Level (SIL)".
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4 TexHWYeCKMe noKasaTtenn 6e3onacHoOCTH

4 TexHUYecKMe NoKasaTtesnn 6e3onacHoOCTU

4.1

NMokxa3saTtenu cootB. IEC 61508

MNokasarennb

3HaveHue

Safety Integrity Level

SIL2 B ofHOKaHa/IbHOM apXUTEKTYpe
SIL3 B MHOroKaHasIbHOM apXuUTeKType?

YCTOMYMBOCTb K OTKa3am arn-
naparHbIX CPeACTB

HFT=0

Tun ycTpovictBa

Typ A

Pexum paboTbi

Low demand mode, High demand mode

SFF

>60 %

MTBF = MTTF + MTTR®

3,76 x 10°4 (429 neT)

Bpewms peakumn Ha olwnbKy? |<1,5¢
UHTEHCMBHOCTb OTKa30B
AS ADD ADU }\H AL AAD AAU
126 FIT OFIT 45 FIT 9FIT 9FIT OFIT 5FIT
PFD,6 0,038 x 102 (T1=1rop)
PFD, 0,108 x 102 (T1 =5 neT)
PFD, 0,197 x 102 (T1=10ner)
PFH 0,045 x 101/

OxBaT NPU KOHTPOJIbLHOM

nposepke (PTC)

OcrTatowmeca UHTEHCUBHOCTH OT-
Bup npoBepKHU® | Ka30B ONacHbIX HEOGHAPYHEHHBIX PTC
OTHa3oB
Mposepka 1 22FIT 52 %
MpoBepka 2 2FIT 97 %

4.2 TokKa3sarenu cootB. ISO 13849-1

CornacHo ISO 13849-1 (6e30nacHOCTb MaLUMH), U3 TEXHUHECKMX
noKasarener 6e30nacHOCTM MPOU3BOAATCA CefyloLne

nokasaresniun:®

Mokasarennb 3HaveHue
MTTFd 1812 net
DC 29 %

Performance Level

4,50 x 10 1/4 (cooTBeTCTBYET "€")

L n

Br/touas oWMBKH, Nexallme

£

CTW.
Cwm. n. "HoHTponbHasa nposep

e g

Bo3MOoMHa 0BHOPOAHAA M36LITOYHOCTb.

BHe npefesnoB hyHKLMM 6e30MacHOCTH.

BpeMH Mexay HacTynjieHmem CO6bITUA U Bbl,qa‘-leﬁ CUrHana HeucrnpasHO-

Ka"

ISO 13849-1 He 6bIn NpeaMETOM CepTUDUKALIMKM YyCTPOMCTBA.
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4 TexHWYeCKMe noKkasartenn 6e30nacHoOCTH

OnpepgeneHne UHTEHCUB-
HOCTEM OTHa3oB

JAonywenna FMEDA

Pacuet PFD,

HoHdurypauus 651oka
¢popmMmupoBaHUA curHana

MHorokaHasnbHaA apxu-
TEeKTypa

4.3 [ononHuTenbHble CBeAeHUA

MHTEHCHBHOCTM OTKA30B YCTPOMCTBA pacCHUTaHbl MOCPEACTBOM
FMEDA no IEC 61508. B ocHoBe pacyeToB /ieaT MHTEHCUBHOCTH
OTKa30B KOHCTPYKTMBHbIX aneMeHToB no SN 29500 co cneayowmmm
JaHHbIMMU.

Bce uncnoBble 3Ha4eHUA OTHOCATCA K CPefHen Temnepartype

OKpyHartoLLen cpeapl Bo Bpems akcnayatauum 40 °C (104 °F). Ana

60/1e€ BbICOKMX TEMMNEpaTyp 3HAYEHWA [ONKHbI KOPPEKTUPOBATLCS:

o [1na anutenbHOM TeMnepaTypbl akcnayarauum > 50 °C (122 °F), ¢
KoadduuneHTom 1,3

o [1na anutenbHOM TeMnepaTypsbl akcnayarauum > 60 °C (140 °F), ¢
KoadduuneHTom 2,5

AHanornyHble KOahULUEHTbI LeNCTBUTENbHBI, EC/IN CNeayeT
OXMAATb YacTbIX KoNebaHui TeMnepaTypbl.

® VIHTEHCMBHOCTM OTKA30B NOCTOAHHbIE. [Py 3TOM AOHKEH
YUUTbIBATLCA NOSIE3HbIM CPOK CAYHObI KOHCTPYKTUBHbIX
anemeHToB cornacHo IEC 61508-2.

® MHOXeCTBEHHbIE OTKa3bl HE Y4YUTbIBAIOTCA.

M3HOC MEXaHWYECKMX YacTen He yunTbIBaeTcs.

® WHTEHCMBHOCTM OTKA30B BHELLUHUX UCTOYHMKOB MUTaHWSA B
pacyeT He BK/IIoYatoTCs.

o OKpyatoLme yCioBus COOTBETCTBYIOT CPeLHUM
NPOMBbILLIEHHbBIM YCIOBUAM.

MpuBeaeHHble Bbile 3Ha4YeHusa anis PFD,
apxuTeKTypbl 1001 chepytoLmMm obpasom:

OblM paccymTaHbl ans

PTC x Aoux T1 (1=PTC) x Aou x LT
PFDave = T S— + Aoo x MTTR + —

Mcnonb3oBaHHble napameTpbl:

e T1 =Proof Test Interval
e PTC=90%

e LT=10neT

e MTTR=24h

MoaKNoYeHHbBIV 610K ynpaBaeHWa u 06paboTKM CUrHana fOMKEH
UMEeTb Cnefytolye CBOMCTBa:

e CurHanbl 0TKa3a M3MepUTEIbHON CUCTEMbI OLLEHMBAIOTCA MO
MPUHLMMY TOKa NOKOA.

o CurHanbl "fail low" v "fail high"wHTepnpeTupytoTca Kak
HeWncnpaBHOCTb, BC/IEACTBUE YEro AOIKHO NPUHUMATBLCA
6e3onacHoe cocTosHwme!

B MHOM cnyyae, COOTBETCTBYOLLME AO/IM MHTEHCUBHOCTEN OTKA30B
[OJTHHbI BbITb NMPUCBOEHbI OMaCHbLIM OTKa3aM 1 MPOM3BEAEH HOBbIN
pacyeT 3HaYeHWU, yKasaHHbIX B . " TexHMYeCcKHue noxkasaresim
6esonacHocTm"|

Ha ocHoBaHWK cuUcTemMaTU4ecKom npurogHocTu SC3, faHHoe
YCTPOMCTBO MOET MCMOIb30BATLCA TAKKE C OLHOPOAHbIM
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4 TexHWYeCKMe noKasaTtenn 6e3onacHoOCTH

pesepBUMPOBaHUEM B MHOTOKaHa/IbHbIX CUCTEMAX A0 YPOBHS
NoJIHOTLI 6e3onacHocTh SIL3.

PacyeT TeXHUYECKMX NOKasaTesielt 6e30MacHOCTU AOIHEH
NMPOU3BOAUTLCA CELManbHO A BbIGPaHHOW CTPYKTYPbI
W3MEPUTENBHOM LIENM Ha OCHOBAHWM YKa3aHHbIX UHTEHCUBHOCTEMN
0TKa30B. [Py 3TOM JONMHKEH YUUTbIBATLCHA NPUMEHUMbIN haKTop
o6bLer npuymHbl (common cause factor, CCF) (cm. IEC 61508-6,
MpunoxeHue D).
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5 MycK B aKcnayaraumio

MoHTaX 1 yCTaHOBKa

dNieMeHTbl HaCTPOMKKU

CnepyeT NpUHATbL @
BO BHUMaHue!

[SIL|

[SIL|

5 Tlyck B aKcnayartauuio

5.1 O6uwee

TpebyeTcsa BbINOMHATL COAEPHALLMECH B PYKOBOACTBE MO
9KCnyaTaunm peKoMeHaaunmn No MOHTaKy W NOAK/IIOYEHUIO.

MycK B aKCnyaTaumio JOMHEH BbINOJIHATLCA NPU YCAOBUAX
npouecca.

5.2 YKasaHuA No HacTPOMKe

HacTpoeyHble aneMeHTbl JOJIKHbI 6bITb YCTAHOB/EHbI B
COOTBETCTBMM C NPELYCMOTPEHHON yHKLMEN 6E30MacHOCTH:

e [lon3yHKOBbIV NepeKoYaTeNb A8 NepPeKIYEHNA Peruma
paboTbl (min./max.)

o [lon3yHKOBbIM NepeKoYaTe b A8 NeperIYHeHns
4yBCTBUTENIbHOCTH

CDyHKLI,VIVI 3/IeMEeHTOB HaCTpOI7II-(VI onucaHbl B pyKOBOACTBE Mo
SKCnayaTtauunun.

Bo BpemsA BbINONHEHMA YCTaHOBOK PYHKLMA 6€30MacHOCTH A0HKHA
paccmaTpuBaTbCA KaK HeHaaewHasn!

Mpu HEOBXOAUMOCTH, JOHKHBI NPEANPUHUMATLCS APYre Mepbl As
noafepanus GyHKLUMM 6e30MacHOCTH.

B oTHOWeHWK 3aepPHKun BKJIOYEHUSA/BbIK/IIOYEHUS OONKHa
CO6J1PO,CI,aTbCF| COornacoBaHHOCTb CYMMbI BCEX 3ajepPHer
nepeKx/ito4eHnaA OT JaT4MKa 40 UCNOJIHUTE/IbHOro 3/1eMeHTa C
BpemeHeMm 6e3onacHocTu npouecca!

YCTPOMCTBO AOHKHO ObITb 3aLLMLLEHO OT C/Ty4ariHOM Un
HECaHKLMOHWPOBaAHHOM HACTPOMKHM!

VEGASWING 61, 63 « NAMUR



6 [lnarHocTvKa v cepsuc

BHyTpeHHAA guarHo-
CTHHa

3ameHa 3/IeKTPOHUKHU

6 [warHocTuKa v cepBuUC

6.1 TloBepeHue Npu OTHase

YCTPOMCTBO NOCTOAAHHO KOHTPOIMPYETCA BHYTPEHHEW
[MarHocTM4yecKomn cuctemoi. Mpu 06HapyHeHNU QYHKLMOHAbHOIO
¢60f, COOTBETCTBYIOLLME BbIXOLHbIE CUrHAJbI MPUHUMAIOT
6e3onacHoe CoCTosiHWeE (CM. pa3g. "besonacHoe cocToAaHMe").

Bpems peaKuum Ha OLMBKY AaHO B . " TeXxHMYeCcKne noxKasaresim
6e3onacHocTH".

lMpu ycTaHOBNEHHbIX OTKAa3ax BCA M3MepUTENbHAA cMcTeMa JOIKHa
6bITb BblBEAEHA M3 PabOThl, @ 6e30MnacHoe COCTOAHWE npouecca
[ONTKHO NOAAEPHKMBATLCA APYTMMU MEpaMM.

O noABEHNM ONACHOIO HEOGHAPYKEHHOrO OTKa3a ciefyeT
COOBLLMTb NPON3BOAMTESIO (C NPUIOKEHNEM OMUCAHWUSA OLLMOKM).

6.2 PemoHT

COOTBeTCTByI'OLLl,aFl npoueaypa onncaHa B pykoBoAcTBe Nno
JHCN/1yaTauuu. Cne,qyeT cobn 04aTb yKasaHuaA no HavasibHOM
yCTaHOBKe.

10
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7 KoHTposbHas nposepKa

MocTtaHoBKa Lenun

MoproroBKa

He6e3onacHoe
cocToAHue / A \

ycTpoiicTBa

YcnoBua

MNpoueaypa

Omupaaemblit pesynbrar

7 HoHTponbHaAa npoBepKa

7.1 O6uwee

[na o6HapyHeHNsa BO3MOMHHbIX ONACHbIX HEOOHAPYHEHHbIX
O0TKa30B, PyHKLUMA 6€30NacHOCTU J0HHA NPOBEPATLCA
Yyepes COOTBETCTBYIOLLME MPOMEHYTKM BPEMEHW NOCPEACTBOM
KOHTPO/IbHOW NPOBEPKU. BbiGop B1Aa NpoBepKu ABNAETCA
OTBETCTBEHHOCTbIO /1L, SKCMIYaTUPYIOLLEErO YCTPOMCTBO.
BpemeHHble nHTepBanbl MeXay NpoBepKaMu BbibMparoTes,
PYKOBOACTBYsCb TpebyeMol cpeHen BEPOSTHOCTBIO OMacHbIX
owKn60oK no 3anpocy PFD, . (cm. r. "TexHuyecKne noxasarenm
6esonacHocTn").

AVG (

[nsi LOKYMEHTUPOBaHUA 3TOM NMPOBEPKM MOXKET UCMO/Ib30BaTLCA
thopma NpoToKoNa NPOBEPKH, NMOKa3aHHas B MpUIOHKEHUH.

Ecnu ofjHa 13 NpoBEpOK NPOTeKaeT oTpuLaTesbHO, TO BCS
u3mepuTEbHAA cUCTeMa JOJIHHA BbITh BbiBEAeHa U3 paboThl,
a 6e3onacHoe cocTosiH1e NPoLEecca JOIHHO NOALEPHMBATLCSA
APYruMu Mepamu.

I'IpM MHOrOKaHabHOM APXUTEKTYypPeEe 3TO A0JIHHHO BbINOJIHATLCA
OTAE/IbHO AN1A Ka4oro KaHana.

® YCTaHOBUTb (PYHKLMIO 6€30MaCHOCTU (PEXMM PaboTbl, TOHKM
NepeKItoHeHNs)

e [Ipn HEO6XOAMMOCTH, YCTPOUCTBO YAAINTL M3 6e30MnacHom Lenm
W noafepmBaTh hyHKLMIO 6€30MacHOCTU MHBIMKW CpesicTBaMm

BHumaHue!

Bo BpemsA GyHKUMOHaNbHOro TecTa dyHKLMA 6€30NacHOCTM JOMKHA
paccmatpuBatbCa Kak HebesonacHasn. CnefyeT yunTbiBaTb, HTO
(YHKLMOHA/IbHbIV TECT OKa3blBaeT B/MAHWE Ha NOAKJ/IIOHYEHHbIE
ycTpoKcTaa.

Mpv HEOBXOAMMOCTH, [ONHKHBI NPeANPUHUMATLCS Apyrue Mepbl AN1s
noafepmaHus hyHKLUMKM 6e30MacHoCTU.

Mocne 3aBepLueHns QyHKLMOHAILHOIO TeCcTa [OIKHO BbiTh
BOCCTaHOB/IEHO COCTOSIHWE, ONpeAeneHHoe AN GYHKLMK
©6€30MacHOCTM.

7.2 MpoBepKa 1 - 6e3 3anoJHeHUA/ONOPOHHEHUA
WNK AeMOHTaXa AaTtuuKa

® YCTPOMCTBO MOXET OCTaBaTbCA B CMOHTMPOBAHHOM COCTOSHUM.
e BbIxo4HOM cUrHan COOTBETCTBYET YPOBHIO (MOKPLITHIN MU
HEMOKPbITbIN BUOPUPYIOLLMIA SNIEMEHT).

1. BbINOAHUTBL Nepe3anycK (HamaTb TECTOBYIO KHOMKY Ha AaTynKe
WK yCTPOMCTBE hOPMMPOBAHUSA CUIHAA MW BbIK/IOYAUTD U
CHOBA BKJIIOYUTb YCTPOMCTBO).

2. TlpuBecTu B gencTeure nepekodaresb Min./Max. Ha gaTymke

ana 1: BbIXOQHOM CUrHan COOTBETCTBYET YPOBHIO 3aM0/IHEHUSA
anA 2: BbIXOAHOM CUrHan U3MEHSIET COCTOsIHME

VEGASWING 61, 63 « NAMUR

11



7 KoHTponbHas nposepxa

OxBaT NpoBepPKHU

Ycnosua

Mpoueaypa

Omupaemblit pe3ynstar

OxBaT NpoBepKU

Cwm. TexHu4YecKme rnoxkasaresim 6e30nacHoCcT1

7.3 MposepKa 2 - ¢c 3anonHeHUem/
OMNOPOHHEHUEM UJIN AEMOHTAKOM AaTyMKa

e AnbTepHaTMBa 1:yCTPOMCTBO OCTAETCA B CMOHTUPOBAHHOM
COCTOSIHUM W eCTb BO3MOXHOCTb BbI3BaTb CMEHY COCTOAAHWUM
"BUBPUPYIOLMET S/IEMEHT HE MOKPbIT"/"BUBPUPYIOLLME S/1IEMEHT
MOKPbLIT" NOCPEACTBOM 3aMOIHEHUSA UM OMOPOKHEHUS EMKOCTMU.

e AnbTepHaTMBa 2: yCTPOMCTBO AEMOHTMPOBAHO U €CTb
BO3MOMHOCTb BbI3BaTb CMEHY COCTOSAHWUI "BUOPUPYIOLLMI
3/IEMEHT He MOKPLIT"/"BUGPUPYIOLLMI SNIEMEHT MOKPLIT"
OMyCKaHNEM B UCXOLHbIV NPOAYKT.

® BbIXO4HOWM CUrHan COOTBETCTBYET YPOBHIO (MOKPLITHIV MK
HEMOKPbITbIN BUOPUPYIOLLIMIA INEMEHT).

BbINOMHUTL 3aMoNHEHWE UM OMOPOKHEHWE O TOYKM
Neper/IYEHNS UK NOTPY3UTb AaT4UK B OPUrMHASIbHBIM
3ano/HALWMIA NPOAYKT M OLEHUTb COOTBETCTBYIOLLEE COCTOAHNE
NepeK/oYeHNA MyTeM U3MEPEHUA TOoKa.

ToKOBOE 3Ha4YeH1e BbIXOLHOrO CUrHaia CooTBEeTCTBYeT
M3MEHEHHOMY YpOBHI0 3anonHeHus (0,4 ... 1,0 mA nam
2,2...6,5mA)

Cwm. TexHu4ecKme noxkasartesim 6e30nacHoCT1

12
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8 [llpunomeHue A - [I[pOTOKON NPOBEPKU

UpeHTUdUKauma

Ddupma/lpoBepsioLee AnLo

TEI ycTaHOBKW/yCTpOMCTBa

TETl mecTa nsmepenus

Tun yctpoictea/Kop 3aKkasa

CepwiiHbIii HOMep ycTpolcTBa

[laTa HayasibHOM yCTaHOBKU

[Jata nocnegHen npoBepKn
PYHKLUUK

OcHoBaHHWe NpoBepPKU

O6beM NpoBEpPKU

(...) |HavanbHasa yctaHoBKa
(...) |HoHTponbHas npoBepka

(. . ) Bes 3anonHeHna eMKocTu nam AeMOHTaxa gar-
YUKa
()

C 3anosiHeHeM eMKOCTU UK [EMOHTaMKOM
JartyvKa

Perum pabotbl

YyBCTBUTE/IbHOCTb

(...) |3awmTa oT NnepenonHeHus
(...) |3awmTa ot cyxoro xoga

(...) |=0,7 r/cm® (0.025 lbs/in®)
(...) |20,5r/cm®(0.018 Ibs/in®)

Pe3ynbTaT NnpoBepKU

Llar npoBep- | YpoBeHb
KK

Oxupaemoe uame- | leiicTBUTENIbHOE PeaynbTart npoBepKU
pEeHHOe 3HayeHWe | 3HauyeHue

MoarBepxaeHue

[Jara:

Moanuceb:

VEGASWING 61, 63 « NAMUR
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9 MpunoxeHue B - OnpeaeneHnst NOHATUIA

9 TMpunoxeHue B - OnpepgeneHna NOHATUM

A66peBHaTypbl

SIL

Safety Integrity Level (SIL1, SIL2, SIL3, SIL4)

SC

Systematic Capability (SC1, SC2, SC3, SC4)

HFT

Hardware Fault Tolerance

SFF

Safe Failure Fraction

PFD

AVG

Average Probability of dangerous Failure on Demand

PFH

Average frequency of a dangerous failure per hour (Ed.2)

FMEDA

Failure Mode, Effects and Diagnostics Analysis

FIT

Failure In Time (1 FIT = 1 failure/10° h)

1%}
o

Rate for safe detected failure

7]
c

Rate for safe undetected failure

%

As =2+ Ay,

=]
<]

Rate for dangerous detected failure

d
c

Rate for dangerous undetected failure

I

Rate for failure, who causes a high output current (> 21 mA)

-

Rate for failure, who causes a low output current (< 3.6 mA)

>

D

Rate for diagnostic failure (detected)

|| > | > | > > > >

Rate for diagnostic failure (undetected)

Diagnostic Coverage

Proof Test Coverage

Proof Test Interval

Useful Life Time

MTBF

Mean Time Between Failure

MTTF

Mean Time To Failure

MTTR

Mean Time To Restoration (Ed.2)

MRT

Mean Repair Time

MTTF

Mean Time To dangerous Failure (ISO 13849-1)

PL

Performance Level (ISO 13849-1)

14
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10 Mpwunoxerue C - CooTtBeTcTBME SIL

10 MpunoxeHue C - CoorBetrcTBUE SIL

SIL Declaration of conformity
Functional safety according to IEC 61508 / IEC 61511 / NE130

Vibrating level switch

VEGASWING 61, 63

NAMUR

VEGA Grieshaber KG hereby declares, in sole responsibility, that the instruments can be used for
level detection of liquids in a safety-related system according to IEC 61508:

« Upto SIL2 /HFT=0 in a single-channel architecture
+ Up to SIL3/ HFT=1 in a multiple-channel architecture

Level of Integrity to:
+ Systematic Capability: SC3 (SIL3 capable)
+ Random Capability: Type A Element

Safety-related characteristics "
ks %o Aou Aw A SFF PFDayve ? PTC1 PTC2
126 FIT 0FIT 45 FIT 9FIT SFIT 76% 0,038 x 107 52% 97%

"independently evaluated by exida as per |IEC 61508-2:2010
 calculated with T1= 1 year and PTC=00%

This declaration of conformity applies only in connection with the valid operating and safety
instructions manuals from VEGA.

VEGA Gneshi_aber KG Py IQ ﬂ,éj
Am Hohenstein 113

77761 Schiltach 07.03.2016 i.V. Thomas Deck
Germany Entwicklung / R&D

SIL_VEGASWING 61, 63 (N)
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10 Mpwunoxerue C - CootBeTcTBME SIL

exida

Failure Modes, Effects and Diagnostic Analysis

Project:
VEGASWING 61 / 63 with oscillator SWING EE0 N (Ex)

Level limit switch with two-wire NAMUR output
Applications with level limit detection in liquids (MIN / MAX detection)

Customer:

VEGA Grieshaber KG
Schiltach
Germany

Contract No..VEGA 03/4-04
Report No.: VEGA 03/4-04 R003
Version V2, Revision R1; August 20, 2015
Stephan Aschenbrenner

The document was prepared using bast effort. The authors make no warranty of any kind and shall not ba liable in
any event for incidental or consequential damages in connection with the application of the document.
© All rights on the format of this technical report reserved.
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10 Mpwunoxerue C - CooTtBeTcTBME SIL

exida

Management summary

This report summarizes the results of the hardware assessment carried out on the VEGASWING
61 /63 with oscillator SWING E60 N (Ex). The devices manufactured in the USA by the Ohmart
! VEGA Corporation camry the same name and are identically constructed under comparable
quality aspects. Table 1 gives an overview of the different configurations that exist,

The hardware assessment consists of a Failure Modes, Effects and Diagnostics Analysis
(FMEDA). A FMEDA is one of the steps taken to achieve functional safety assessment of a device
per IEC 61508. From the FMEDA, failure rates are determined and consequently the Safe Failure
Fraction (SFF) can be calculated for a subsystem. For full assessment purposes all requirements
of IEC 61508 must be considered.

Table 1: Overview of the considered variants
VEGASWING 61 Standard (fixed length)
VEGASWING 63 Tube version (variable length)

The different devices can be equipped with:
~  Fork-variants uncoated, coated, enamels
= High temperature version with temperature separator

For safety applications only the described variants of the VEGASWING 61 / 63 with oscillator
SWING EB0 N (Ex) have been considered. All other possible variants and configurations are not
covered by this report.

The failure modes used in this analysis are from the exida Electrical Component Reliability
Handbook (see [N2]). The failure rates used in this analysis are the basic failure rates from the
Siemens standard SN 28500 (see [N3]). This failure rate database is specified in the safety
requirements specification from VEGA Grieshaber KG for the VEGASWING 61 / 63 with oscillator
SWING EB0 N (Ex).

The VEGASWING 61 / 63 with oscillator SWING E60 N (Ex) can be considered to be Type A'
elements with a hardware fault tolerance of 0.

For Type A components with a SFF of 60% to < 90% a hardware fault tolerance of 0 according to
table 2 of IEC 61508-2 is sufficient for SIL 2 (sub-) systems.

The qualitative analysis of the forks (see [D14]) has shown that only unspecified use of the forks
or incorrect installation can lead to an unintended system reaction. All other faults lead to a safe
state. Therefore a failure rate of the fork is not included in the calculation. However, the failure
rates of all other parts of the sensor system have been considered.

Assuming that a connected logic solver can detect both over-range (fail high) and under-range
(fail low), high and low failures can be classified as safe detected failures or dangerous detected
failures depending on whether the VEGASWING 61 / 63 with oscillator SWING EE0 N (Ex) are
working as "high level switches” or “low level switches”. For these applications the following tables
show how the above stated requirements are fulfilled.

1 Type A element: "Mon-complex” element (all failure modes are well defined); for details see 7.4.4.1.2 of

IEC 61508-2.
© exida.com GmbH VEGA 03-4-04 ROO3 V2ZR1; August 20, 2015
Stephan Aschanbrennar Page 2 of 4
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17



10 Mpwunoxerue C - CootBeTcTBME SIL

exida

Table 2; VEGASWING 6* N (MIN detection) - failure rates per IEC 61508:2010

Failure category SN29500 [FIT]

Fail Safe Detected (Aso) 0
Fall Safe Undetected (Asu) 126
Fail Dangerous Detected (Loo) 18

Fail Dangerous Detected (), detected by internal diagnostics 0

Fail Annunciation Detected (Lsp) , detected by internal diagnostics |0

Fail High (Lu), detected by safety logic solver 9

Fail Low (i), detected by safety logic solver) 9
Fail Dangerous Undetected (Aou) 45
Fail Annunciation Undetected (Jau) 5
No effect ]
No part 2
Total failure rate of the safety function (Arow) 188
Safe failure fraction (SFF) * ™%
DCo 29%
sILAC! SIL2 |

2 The sensor will need ta be evaluated to ine the overall Safe Failure Fraction. The number

listed is for reference only.
# SIL AC (architectural constraints) will need to be evaluated on sensor subsystem level. The indicated value if is for
reference only and means that the calculated values are within the range for hardware architectural constraints for the

corresponding SIL but does not imply all related |EC 61508 requirements are fulfilled.

© exida.com GmbH VEGA 03-4-04 RD03 V2R 1; August 20, 2015
Stephan Aschenbrennes Page 3 of 4
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exida

Table 3: VEGASWING 6* N (MAX detection) — failure rates per |[EC 61508:2010

Failure category SN29500 [FIT]

Fail Safe Detected (\so) [}
Fail Safe Undetected (Asu) 126
Fail Dangerous Detected (ioo) 18

Fail Dangerous Detected (i44), detected by internal diagnostics 0

Fail Annunciation Detected (Auo) , detected by internal diagnostics |0

Fail High (), detected by safety logic solver 9

Fail Low (A.), detected by safety logic solver) g8
Fail Dangerous Undetected (Lou) 43
Fail Annunciation Undetected (Aau) 5
No effect 72
Mo part 2
Total failure rate of the safety function (Avotw) 187
Safe failure fraction (SFF) * 77%
DCo 29%
siLac? SIL 2

The failure rates are valid for the useful life of the VEGASWING 61 / 63 with oscillator SWING
EB0 N (Ex) (see Appendix A) when operating as defined in the considered scenarios.

# The complete sensor subsystem will need to be evaluated to determine the averall Safe Failure Fraction. The number

lizted is for reference only.

7 8IL AC (architectural constraints) will need to be evaluated on sensor subsystem level. The indicated value if is for
reference only and means that the calculated valuas are within the range for | i ints for the

corresponding SIL but does not imply all related IEC 81508 requirements ars fulfilied.

© exida.com GmbH
Stephan Aschanbrennes

VEGA 03-4-04 RDO3 V2R 1; August 20, 2015

Page 4ol 4
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[ata nevatu:

Bcsa npueegeHHasa 3necb VIH(*)OpMaLI,VIH O KOMMJIEKTHOCTW NMOCTaBKK, NpUMeHeHUn

M yCrnoBuax akcniyartaumm JaTt4mkoB U cuctem 06pa6OTKVI curHana cooTBeTcTByeT
(*)aKTVI‘-'IeCKVIM AaHHbIM HA MOMEHT.

BO3MOXHbI M3MEHEeHWSA TEXHUYECKNX AaHHbIX C €
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