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JononHuTenbHble PYKOBOACTBA MO 3KCnyaTauuu

UHpopmauma:

OPTISWITCH 3100 C MOXeT uMeTb pas/itiHble UCMOSHEHMUA.
CocTaB JOKYMEHTaLUK, NOCTaBAAEMON BMECTE C NPUOOPOM,
3aBUCUT OT €ero UCMNosHeHus, cM. . "OnucaHue".

PyHoBoAcTBa No 3Kcn/yatauuu gnasa NnpuHapieHOCTEeN
M 3anacHbIX YacTewn

PexkomeHpauma:

[na obecneyeHna 6e30nacHOr0 MOHTaMa U aKcnyaraumm
OPTISWITCH 3100 C umetoTca pasnunyHblie NPUHaANEHHOCTH
W 3anacHble 4acTu C COOTBETCTBYIOWMMM PYKOBOACTBAMU MO
9KCNJIyaTaumu:

e PyKoBOACTBO MO 3KcnyaTauuu "b/10K 9/1€KTPOHUKU"

OPTISWITCH 3100 C - ¢ aBYyXnpoBOAHbIM BbIXOA0M 3
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1 O pyKoBoACTBe MO 3KcnyaTauuu

1.1 ®yHHUMA

JaHHoe pyKOBOACTBO COAEPHUT BCIO HEOGXOAUMYHO
MHpOPMaLMo ans B6bICTPOM HACTPOMKM M Ge30nacHoOM
aKcnyaTaumu. MNepes NycKOM B 3KcnyaTauuio
03HAKOMbTECH C U3/I0EHHBIMW 34ECh MHCTPYKLMAMM.

1.2 HasHa4vyeHue

JaHHoe pyKOBOACTBO NpefHasHa4yeHo TObKO s
0BY4YEHHOr0 M AOMYLIEHHOrO K paboTe ¢ NpMGOpPOM
nepcoHana. Mpu paboTe ¢ NpMBGOPOM MEPCOHAN AOMKEH
MMEeTb U UCNOJIHATb U3JI0OMEHHble 3eCb MHCTPYKLUUA.

1.3 HUcnosb3yemblie CUMBOJIbI

UHdopmauma, npumeyaHma, peKoMmeHaauum
CumBon 0603HaYaeT JOMNOAHUTENbHYIO MOME3HYI0
MHopMaLuto

OcTopoHHO: HecobniogeHne faHHOM MHCTPYKLUUK

MOMET MPUBECTU K HEMCMNPABHOCTM WK COOM0 B paboTe.
MNpeaynpewpeHue: HecobnogeHne gaHHOM MHCTPYKLUK
MOXET HaHECTW BPeA NepcoHany u/mam npuBectu K
NoBpeXAEHUIO Npubopa.

OnacHocTb: Hecob6iioaeHne AaHHOM MHCTPYKLMK MOXET
NPUBECTU K CEPbE3HOMY TPaBMUPOBAHWIO NepcoHana w/mam
paspyLueHuo npubopa.

NMprMmeHeHUe BO B3pPbIBOOMACHbIX 30HaxX
CumBon 0603HavaeT cnelmanbHble MHCTPYKUHK NO
NPUMEHEHUIO BO B3PbIBOOMACHbLIX 30HAX.

CnucoK
HeHymepoBaHHbIVM CMMCOK He nogpasymeBaeT
ONpeAeneHHoro nopaaKa AencTBUM.

JeicTBure
CTtpenka 0603Ha4YaeT OTAENbHOE AeNCTBUE.

MopaaoK aencTBuii
HymepoBaHHbIM CMMCOK noapasymeBaeT onpefeeHHbIN
nopAAoK AeNCTBUM.

OPTISWITCH 3100 C - ¢ ABYXnNpOBOAHbLIM BbIXOA0M
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B uensx 6esonacHocTu

2 B uenax 6e3onacHocTH

2.1 TpeboBaHuA K nepcoHany

Bce onucaHHble B AaHHOM pyKOBOACTBE AEWCTBUA LOHHbI
BbIMNOJIHATLCA TOJ/IbKO OGYYEHHbBIM MEPCOHANIOM, AOMYLLEHHbIM
K paboTe ¢ npubopoM. B Lensx 6e3onacHOCTH 1 cOBN0AEHUSA
rapaHTUHbIX 06A3aTeNbCTB No6ble AENCTBMA BHYTPU
npuéopa, NOMMMO OMMUCAHHBIX B JaHHOM PYKOBOACTBE, MOTYT
OCYLLECTBAATLCA TONbKO NEPCOHA/IOM U3rOTOBUTENS.

2.2 Hapnemawee npumeHeHHUe

OPTISWITCH 3100 C npegHasHayeH gasa curHaamvsaumm
NnpeaenbHOro YpoBHS.

XapaKkTepucTuKy obnacTtm npumeHenusa OPTISWITCH 3100 C
cMm. B . "OnmcaHue".

2.3 HenpaBunbHoe npumeHeHue

HeHapnexatllee nam HenpasuibHOE NMpUMEHeHWe npubopa
ABNAETCA NOTEHUMANIbHBIM MCTOYHUKOM OMACHOCTU U MOMET
NPUBECTU, HANPUMEP, K NEPEMNOSIHEHUIO EMKOCTU WU
NOBPEMAEHNIO KOMMOHEHTOB YCTAHOBKW U3-3a
HenpaBW/IbHOrO MOHTama WM HACTPOMKK.

2.4 O6uwue yKazaHuA no 6e3onacHoOCTH

OPTISWITCH 3100 C cooTBeTCTBYET COBPEMEHHBIM
TEXHUYECKMM TpeboBaHMAM K Hopmam 6esonacHocTu. lNpu
aKcnayaTaumm npmbopa Heo6xoanMO CTPOro cobawaaTe BCe
YCTaHOBJIEHHbIE TPE6OBAHMA K MOHTaXy M HOPMbl TEXHWUKU
6e30MacHOCTH, a TaKKe U3/0KEHHbIe B AJaHHOM PYKOBOACTBE
peKomeHaaumm no 6e3onacHoOCTy.

2.5 CooTBeTcTBUE TpeboBaHUAM NO
3/1eKTPOMarHUTHOM COBMECTUMOCTH

OPTISWITCH 3100 C cooTtBeTcTBYyeT TpeboBaHuam EMVG
(89/336/EWG) 1 NSR (73/23/EWG), a TaKkKe peKoMeHAaLmu
NAMUR NE 21.

[MoaTBepKaeHO cooTBEeTCTBUE Npmbopa cnepgyrowmnm
HopMam:

e EMVG:
—  MWanyyvenne EN 61326: 1997 (Hnacc B)

OPTISWITCH 3100 C - ¢ aBYyXnpoBOAHbIM BbIXOA0M 5
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— Bosgenctene EN 61326: 1997/A1: 1998
e NSR: EN 61010-1: 2001

2.6 CootBetctBME SIL

OPTISWITCH 3100 C cooTBeTCTBYET TPE6GOBAHMAM
dyHKUMOHanbHoM 6esonacHocTv no IEC 61508 (cm. n.
"®OyHKUMOHaIbHaA 6e30nacHOCTL").

2.7 Be3onacHocCTb ANA 30H Ex

[N npuMeHeHVs BO B3pbIBOOMACHbIX 30HAX cieayeT
cob/104aTh COOTBETCTBYOWME TPe6oBaHUA 1 paspeLLeHns, a
TaKMe Y4YUTbIBATbL COOTBETCTBYIOLME PpEeKOMEHAaLMUM
AAHHOTO PYKOBOACTBA MO 3KCMayaTauuu.

OPTISWITCH 3100 C - ¢ ABYXnNpOBOAHbLIM BbIXOA0M
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3 OnucaHue

3.1 HomnneKTHOCTb

HomnneKT nocTtaBxu B KOMMNJIEKT NOCTaBKM BXOAAT:

e CurHanunsatop yposHAa OPTISWITCH 3100 C
e JloKymeHTaumA:
— PyKoBOACTBO no aKcnayatauuu
—  WHcTpyKumA "LLiTeKepHbIVi pasbem 414
CUrHa/IM3aTopoB YPOBHA" - BapuaHT
— [pn Heob6xo0AMMOCTH, COOTBETCTBYIOLLNE
cepTudUKaThI.

CocTaBHble YacTh OPTISWITCH 3100 C cocTOWT U3 Cleaytowmx YacTem:

e HpbiwKa Kopnyca
Hopnyc ¢ 6/10KOM 31eKTPOHUKHM
e [lpucoeguHeHUe 1 BUOPUpPYHOLLAsA BUIKA

Puc. 1: OPTISWITCH 3100 C - ¢ n1acTMKOBbIM KOPITyCOM
1 Hpesiwka Kopnyca

2  Hopnyc ¢ 6710KOM 371€KTPOHMKM

3 [pucoegnHeHne

3.2 TMpuHuMN paboTbl

MpumeHeHune Bu6paunoHHbir curHannsatop OPTISWITCH 3100 C ¢
BMOPUPYIOLLIEN BUNKOW NpeAHasHavYeH Ana curHanmsaumm
NpeAeNbHOro YpoBHS.

Mpr6op NpUMEHUM B NOBbLIX OTPACAAX NMPOMbILLIEHHOCTH
NPEMMYLLECTBEHHO Ha CbIMy4YnX MPOAYKTaX.

OPTISWITCH 3100 C - ¢ aBYyXnpoBOAHbIM BbIXOA0M 7



OnucaHune

|KREIHNE|

MpuHUMN peiicTBuA

MutaHue

TUNUYHBIM NPUMEHEHWEM fIBSIAETCA 3aliMTa oT
nepenosiHeHWA uaun cyxoro xoga. bnarogapsa npoctoi u
HaZeXHOM uamepuTensHon cucteme, OPTISWITCH 3100 C
MO¥HO NMPUMEHSATb NPaKTUHECKN HE3ABUCUMO OT XMMUYECKUX
M HU3MYECKUX CBOMCTB NPOAYKTA.

Mpr6op paboTaeT TaKKe B YCNOBUAX CU/IbHBIX MOCTOPOHHUX
BUOpaUMi MM HEOAHOPOAHOCTU MPOAYKTA.

O6HapyHeHUe TBepAbIX BelecTB B BoAe

OPTISWITCH 3100 C MOXET UMeTb UCNOSHEHME ANA
ob6HapyeHuA TBepablX BEWeCTB B Boge. B atom cnydyae
BMOPMpYIOLLaA BUIKa ByaeT HacTpoeHa Ha NJIOTHOCTb BOAbI.
B BO3AyXe WM NpuW NOrpyMeHun B Bogy (MNoTHoCTb: 1 r/cm®)
OPTISWITCH 3100 C 6ygeT curHanMsMpoBaTb OTCYTCTBUE
npogyKTa. TO/IbKO NPY NOTpyeHUn B TBEPA0E BELLECTBO
(Hanpumep, Necok, Lwaam, rpasui 1 T.N.) AaTYYK BbIAACT
CUIHa/ O HAMYMK MPOAYKTA.

HoHTponb HeucnpaBHOCTEN
AneKTpoHnka OPTISWITCH 3100 C HenpepbIBHO
KOHTPO/AMPYET:

e [lpaBWILHOCTb YacTOThbl KoebaHui
e OO6pbIB LEnu K Nbe3onpueoay

Mpn 06HapyKeHNN yKasaHHbIX HapyLUEHUA 31EKTPOHMKA
AaTynKa BblAaeT Ha YyCTPOMCTBO DOPMMPOBAHMUA CUrHaNa
onpegeneHHbI TOKOBbIM CUrHan. Takxe KOHTPoanpyeTcA
COeAVHUTE/IbHAA IMHWA K BUOPUPYIOLLIEMY S/IEMEHTY.

HonebaHua BMGPUPYIOLLEN BUIKM BO36YHKAAKOTCA
NbEe303/IEKTPUHECKN HA ee MEXaHNYECKOW Pe30HaHCHOM
yactoTte npunba. 150 I'y. Mpu norpyeHun BUAKU B NPOAYKT
amnanTyga ee KosnebaHui U3MeHAeTcA. OTO U3MEHEHME
obpabaTbiBaeTCA BCTPOEHHOM 3/IEKTPOHUKOM U
npeobpasyeTca B KOMaHAy NepeKrItodeHus.

OPTISWITCH 3100 C ¢ gByxnpoBOAHOM 3/1E€KTPOHUKOM
MOHO MOAKJII0YATb K PasfiiHbIM YCTPOMCTBaM
dopmupoBaHuna curHana (cm. "TexHn4eckne faHHble").

JAnanasoH HanpsameHua NnuTaHuA cMm. B N."TexHuyeckue
AaHHbie" B " lNMpuaoxeHnn".

OPTISWITCH 3100 C - ¢ ABYXnNpOBOAHbLIM BbIXOA0M
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OnucaHune

YnaxkoBKa

Temneparypa XxpaHeHUA U
TPaHCNOPTUPOBKU

3.3 Hactpoiika

3aBopacKanA ycTaHOBKa COOTBETCTBYET MIOTHOCTM NMPOAYKTA
>0,02 r/cm®. Tpn HEOBXOAUMOCTM AAaTYMK MOMHO HACTPOUTL
A1 POAYKTOB C MeHbLUeH NAoTHoCTbIo >0,008 r/cm®.

Ha 6/10Ke 9N1eKTPOHUKM HaxopATcA cnepgywuwme MHOMKaTopbl
1 nepexKavaTenu:

e (CBETOBOM MHAMKATOP COCTOAHUSA NEPEKIIIOHEHUS
(3eneHbli/KpacHbIn)

e [loTeHUMOMETP A/1A HACTPOMKM Ha NAOTHOCTbL NPOAYKTa

e [lepeknoyaTenb PEXUMOB A1 BbIGopa BbIXOLHOTO TOKa

3.4 XpaHeHue U TpaHCNOPTUPOBKa

Mpubop nocTaBnAeTcA B yNaKOBKEe, KOTopas npu
TPaHCMOPTUPOBKE 06ecneyMBaeT ero 3awuTy B
cooTtBeTcTBMM ¢ DIN EN 55439.

YnakoBKa npu6opa B CTaHAAPTHOM UCMOIHEHUU COCTOMUT U3
3KOJIOTMYECKM YUCTOrO W noagatoLierocsi nepepaboTre
KapToHa. YyBCTBUTE/IbHbBIN 3/IEMEHT 4OMOHUTE/IbHO
3alMLLEH KapTOHHbIM YexaoM. [/ ynaKoBKM Npu6opos B
crneuuanbHOM UCMOJIHEHUM TaKKe NPUMEHseTCs
MEHOMO/IMITUACH W MOAMUITUIEHOBASA MJIEHKA, KOTOPbIE
MOMHO YTWU/IM3UPOBATL Ha CrieLuasibHbIX
nepepabaTtbiBaloLWMX NPeAnpPUATUAX.

e TemnepaTypa XpaHeHus U TPaHCMOPTHUPOBKMU: CM.
“MpunoxeHue - TexHnyeckne fgaHHble - YCnoBusa
OKpyatoLlen cpegpl"

e OTHOCUTeNbHaA BNamHoOCTb 20 ... 85 %

OPTISWITCH 3100 C - ¢ aBYyXnpoBOAHbIM BbIXOA0M 9
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To4Ka nepeKnto4eHnsa

HapyxHana Bnara

MepemeleHue npubopa

[aBneHune/Baryym

4 MoHTam
4.1 O6wue ykasaHusA

OPTISWITCH 3100 C MoxeT MOHTMpOBaTbCA B 1I060M
nonoxeHuu. Mpu aToMm BUBPUPYIOWNIK SNEMEHT AOJIHKEH
HaxoAMTbCA Ha BbICOTE e/laeMON TOYKM NEPEKITIOYEHMA.

Mcnonb3oBaTb peKoMeHayembin kKabenb (cM. " lograoveHne
K UCTOYHUKY NMUTaHMA ") N Tyro 3aTAHYTb KabebHbI BBOA,.

Ana sawmtel OPTISWITCH 3100 C oT nonagaHua Bnaru
PEKOMEHAYETCA COEAUHNTESbHBIN Kabenb nepes KabebHbIM
BBO/ZIOM HanpaBWTb BHW3, YTOObLI Bfara oT AOXKAS UAn
KOHJeHcaTta Morfia ¢ Hero cTekatb. JJaHHble peKoMeHzauum
NPUMEHUMbI NMPU MOHTAXKE Ha OTKPbITOM BO3AyXe, B
NOMELLLEHNAX C NOBbILIEHHOM BAAXHOCTbIO (Hanpumep, Tam,
rae OCyLecTB/AETCA OYMCTKA), a TaKKe Ha eMKOCTAX C
oxnamAeHNeM UAn NOAOrPEeBOM.

Puc. 2: Mepbl npoTus nonagaHvs Baarv

MNpu nepemelyeHnn OPTISWITCH 3100 C Henb3s gepraTtb
3a BUOPUPYIOLMI 371eMeHT. B npoTMBHOM Cnyyae AaTyvK
MOMET ObITb NMOBPEXAEH NOJ BECOM npubopa (0COGEHHO B
cnyyae GnaHUeBOro NPUCOEAMHEHUA UN YAJIMHEHUSA).

3awuTHbIN Yexon cnepgyet CHMMaTb TOJIbKO
HenocpeacTBeHHO nepen MOHTaxOM.

Ha eMKOCTAX C MOHWMEHHBbIM MM U3BLITOYHLIM AABEHUEM
cnepyeT ynIoTHUTL NpucoeamHeHe. MaTepuan ynioTHeHuA
AOJIHEH BblTb CTOMKMM K MU3MepsAemMor cpese U TemnepaType
npouecca.

10
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MoHTax

O6pauieHne ¢ npu6opom

A

NaTtpy60K

3arpy3o4Hoe oTBepcTue

FOpU30HTaNbHbIA MOHTaXK

MaKcrmanbHoe fonyCcTUMOE AaBAEHWE CM. B .
"TexHnveckne gaHHble" B "llpunoxeHnn" nam Ha TMNOBOM
WWSIbAUKE AaTymKa.

BunbpaumoHHbI curHanMsaTop YpoBHA ABNAETCA
N3MepuTEe/IbHbIM NMPUBGOPOM M TpebyeT COOTBETCTBYIOLLErO
obpalueHuna. IckpuBneHne BUOBPUPYIOLLEro aneMeHTa
NpUBEAET K NOBPEXAEHMIO npubopa.

BHumaHue!

Kopnyc npu6opa He paspeluaeTca ncnosib3oBaTb AN
3aBopayunBaHuA pe3bObl! B NpoTMBHOM cayvyae MOMKeT ObiTb
noBpeeHa BpallaTesibHaa MexaHuKa Kopnyca.

[ns 3aBopaymBaHuA pe3bbbl CledyeT UCMo/b30BaTh
HaXOAALWMICA Haj, Hel LLIeCTUrPaHHKK.

4.2 PexkomeHpauMUU NO MOHTaMy

Bubpupyowmin anemMeHT JoMKeH CBO60AHO BbICTYnaTh B
€MKOCTb, YTOObl Ha HEM HE HaKanAnBascA 0CafoK NPoAyKTa.
MoaTomy AnA MoHTaxa npubopa He peKoMeHayeTcA
MCMNo/b30BaTh NaTPyOKM (0COBEHHO Ha NPOAYKTaX, CKIOHHbIX
K Ha/IMNaHuio).

Mpr6op cnepyeT MOHTMPOBATb B TAKOM MeCTe, rae
BMBpUpPYIOLLAn BWUIKA He BYAET BbiCTynaTb NPAMO B MOTOK
NPOAYKTa MpW 3arnosHEHNU eMKocTU. Ecnv npmubop Hesb3s
CMOHTMpOBaTb TaK, YTOGbl BUIKA HE nonajana B NOTOK
NPOAYKTa, TO Haj BWIKOW WKW Nepes Hel HeoBXOaNMO
YCTaHOBWUTbL NPEAOXPaHUTENbHbIN LLUTOK.

YcTaHoBKa NpefoXpaHUTE/IbHOTO WKTKa Hag BUGPUPYIOLMM
3/1eMeHTOM WK Nepes HUM - CM. puC. (a).

Ha abpasunBHbIX NPOAYKTaX LMTOK PEKOMeHayeTcA
MOHTMPOBATb, KaK NoKasaHo Ha puc. (b). Ha BOrHYyTOM LIMTKe
obpasyeTcA HapoCT NPOAYKTa, KOTOPbLIM NpenAaTcTByeT
abpasnMBHOMY M3HOCY LUMTKA.

Onsa pocTuHeHnAa Hambonee TOYHOM TOUYKM MEPER/IOYEHMUSA
OPTISWITCH 3100 C MO¥HO MOHTMpOBaTb B
rOpU30HTa/IbHOM MOMIOKEHUN. Ecnun npu aTom cmelleHne
TOYKM NEPEKIIIOYEHUA JONYCKAETCA NULLb B Npefenax oaHoro
caHTUMeTpa, TO peKomeHgyeTca yctaHoBuTb OPTISWITCH
3100 C ¢ Hak1oHOM npuba. B 20°, 4TOOLI MCKIOUYUTD
HaKoMIeHMe NPOoAYKTa Ha AaTyMKe.

OPTISWITCH 3100 C - ¢ aBYyXnpoBOAHbIM BbIXOA0M 11
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BTeKawowmii NpoayKT

TeuyeHue npopayKkta

Puc. 3: [0pH30HTa/IbHBIN MOHTAaM

a  [pesoxpaHUTe IbHbIN LYMTOK

b BOrHyTblki MpesoXpaHUTE IbHbIN LYMTOK A/ abpasuBHbIX ChiMyqdnx
MPOAYKTOB

[ns npepynpemaeHns oWMB0YHON CUrHann3aumm
OPTISWITCH 3100 C cnepyeT MOHTMPOBaTb B TAKOM MeCTe
Ha emkocTwH, rae OPTISWITCH 3100 C He 6yaeT nonagatb B
NOTOK MPOAYKTA, T.€. HE B 30HE AEMCTBUA 3arpy304HbIX
OTBEPCTUM, MELLasoK 1 T.M.

Jns MUHMMKM3aL MK CONPOTUB/IEHUSA, OKa3blBAEMOrO
BMGpMpytowen Bunkon OPTISWITCH 3100 C Teyenuto
NpoAyKTa, NJIOCKOCTU BUIKMW AO/HKHbI pacrofaraTbes
napannenbHO HanpaBAEHWUIO TEYEHUS NPOAYKTA.

12
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MoHTax

Jlunkue NPOAYKTbI

3alWmTHbIN oTpamarenb

&

e

Puc. 4: OpreHTaymsa BUGPUPYIOLLEN BUIKM OTHOCHUTE/IbHO TEYEHMSA NMPOAYKTa
1 MapkuposKra Ha pe3b60BOM MPUCOEANHEHNN
2  HanpasneHne TeyeHusa

MpKY ropu3oHTaNbHOM MOHTAXKe Ha JIMMKUX NPOAYKTax
NMOBEPXHOCTU BU/IKM AOJIHHbI ObITb PACMOJIOHKEHDI
BEPTUKA/IBHO, YTO MO3BOAET YMEHbLUNTb HAKOMJIEHNE
npoAyKTa Ha BunKe. Mpu pe3bboBOM MCMNONHEHMU
OpPMEHTALMIO BU/IKM MPU 3aBOpavyMBaHUM pe3bObl MOKHO
KOHTPO/IMpOBaTb N0 MeTKe Ha wecTurpaHHuke. Korga npwm
3aBopaYMBaHUM pe3bbbl LWECTUIPAHHUK Npubopa cAfeT Ha
YNNOTHEHWE, Pe3bby MOXHO 3aTAHYTb €Lle Ha NONBUTKA.
OTOro AoCTaTo4HO, YTOObI BU/IKA NpUHANa HeobxoamMmMmoe
NOJIOEHHE.

Mpun dhnaHLeBOM UCNONHEHUW BUNKY CleayeT OpUEeHTUPOBaTb
no oTBEpCTUAM BO (iaHue.

S Ono 2

Puc. 5: [OpH3OHTa/IbHBIN MOHTaM - MapKUPOBKa
1 MapKupoBKa Ha pe3b60BOM MPHUCOEAMHEHMN CBEPXY

Mpyu NPUMEHEHWU B NECKOYIOBUTENSAX MW OTCTOMHUKAX LA
rpy6bIX 0CaIkOB BUGPUPYIOLLMIA 3NEMEHT HEOBXOAUMO
3alUMTUTL OT NOBPEMHAEHWSA C NMOMOLLBIO OTpamaress.

OPTISWITCH 3100 C - ¢ aBYyXnpoBOAHbIM BbIXOA0M 13



MoHTax

|KRDHNE|

Puc. 6: 3awmTHbIN oTpamartesb

14
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MopKntoveHune K UCTOYHMKY NUTaHUA

TexHuKa 6e3onacHOCTU

Mepbl 6e3onacHocTn
AanAa 30H Ex

Bbi6op nutaHua

Bbi6op coefMHUTE/ILHOrO Ka-

6ensa

CoeAWHUTE NIbHbIN
Kabenb gnAa 30H Ex

3

©®

3

5 nop,umoquMe K UCTOYHURY NHUTaAHUA
5.1 MMoproTtoBKa K NOAKNIOYEHUIO

YKasaHus No TexHWKe 6e30nacHOCTU NPU NOAKIIOHEHNN:
e [loakno4aTb TONBKO MPWU OTCYTCTBUM HamnpAXeEHWUA

[na npumeHeHWA BO B3PbIBOONACHbIX 30Hax cieayet
yunTbiBaTb COOTBETCTBYHOLLME HOPMbI U TpeboBaHuA K
AaTyMKamMm U UCTOYHUHKaM NMUTaHUA.

MoaKNYeEHUE K MUTAHUIO OCYLLLECTBNSAETCA COrlacHO
npuBeAEHHbIM HUMKEe cxemaM. [pu aTom cnegyeT cobnogaTb
o6Lwue TpeboBaHmA K anexkTponposogke. OPTISWITCH 3100
C ponkeH 6biTb coeaunHeH ¢ "semnei" emKkoctn (PA) wuan, B
cJlydae NnacTMKOBOM EMKOCTU, C B/MKaniLLMM NOTEHLMANIOM
"semnun". na aToro Ha Koprnyce AatynKka Mexay KabenbHbIMK
BBOJAMU MMEETCA KJieMMa 3a3eMneHus. Takoe coeiMHEHWE
CNYHWWT ANA OTBOAA 3NEKTPOCTATMHECKUX pa3psagos. Mpu
NOAK/OYEHMM JaTYMKOB BO B3PbIBO3ALLMLLEHHOM
MCMOJIHEHUN HEOGXOAMMO cobNAaTL COOTBETCTBYIOWME
TpeboBaHMA U HOPMbI /151 B3PbIBOOMACHBIX 30H.

HanpsaxeHne nuTaHua - cM. "TexHUYeCcKMne faHHble" B
MpunoxeHuu.

OPTISWITCH 3100 C nogxto4aeTca ¢ NOMOLLbO
CTaHAAapTHOro Kabens KPyraoro Ce4eHus C BHELLHUM
avameTtpom 5 ... 9 MM, obecneymBatowmm adbdexT
YNNOTHEHWA KabenbHOro BBOAA.

Mpy NOAKMIOYEHWM C NMOMOLLBIO Kabensa ¢ ApyruM AMameTpoMm
WM CEYEHUEM ClieflyeT 3aMeHWUTb YINJIOTHEHWE WU
MCMoNb30BaThb NOAXOAALMIA KabesbHbIM BBOA,

Ana OPTISWITCH 3100 C BO B3pbIBOOMACHbLIX 30HaX
MCMoNb30BaTb TONBbKO paspelleHHble KabesibHble BBOAbI.

[ns npUMeHeHWs1 BO B3pbIBOOMACHbIX 30HaxX cneayet
co60aaTh COOTBETCTBYIOLWME HOPMbI MOHTaMKA.

5.2 lNopAapoK nogxaoYeHUsa

KpbIwKy npn6opa BO B3pbIBO3ALWMLLEHHOM UCMOJTHEHUN
MOHO OTKpPbIBaTb TOJIbKO MPU OTCYTCTBUWM B3PbIBOONACHOM
aTMmocdepbl.

OPTISWITCH 3100 C - ¢ aBYyXnpoBOAHbIM BbIXOA0M 15



MopKntoveHne K MCTOYHUKY NUTAHWUA

|KF\'DHNE|

BbinonHWTL cneaytollee:

1
2
3

OTBUHTUTL KpbILWKY Kopnyca.
OcnabuTb ranky KabenbHoOro ssoga.

Ypanutb npmba. 10 cM 06KnagKkmn Kabensa, KoHLbI
NPOBOAOB 3a4YUCTUTb NpMOA. HA 1 CM.

BcTaBuTb Kabenb B NPUBOp Hepes KabesbHbli BBOA.

OTKPbITb KOHTaKTbl, NPUMOAHSB Pbl4aXKKM OTBEPTHOM (CM.
pUC. HUKeE).

BcTaBWTb KOHLbI NPOBOAOB B KOHTAKTbl B COOTBETCTBUM
CO CXEMOW MOAKJIIOYEHMS.

3aKpbITb KOHTaKTbl, HAXaB Ha PblYarKK, NPU 3TOM
[LO/THKEH B6bITb C/IbILIEH LLEHOK NPYHMHbI KOHTaKTa.
Cnerka noTsiHyB 3a NpoBoAa, NPOBEPUTb HAAEHHOCTb UX
3aKpEenJIEHNA B KOHTaKTax.

Tyro 3aTaHyTb raky KabesibHOro BBOAA, YN/IOTHUTE/IbHOE
KOJIbLLO AONHKHO MOMHOCTbIO 06seratb Kabesb.

10 lMNpu HEO6XOAMMOCTH, BbINOAHWUTL NOBTOPHYKO HACTPOMKY.
11 3aBWHTUTb KpPbILWKY Kopnyca.
ONEKTPUYECKOE NOAK/IIOYEHWNE BbINOJHEHO.

Puc. 7: Mopkmoyenmne: warv 5 n 6
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MopKntoveHune K UCTOYHMKY NUTaHUA

3

O6wuit BUA Kopnyca

OTceK S/IEKTPOHURU U noa-
RIl04eHnA

5.3 Cxembl nogKAO4YEeHUA (O4HOKaMepHbIi
Kopnyc)

PUCYHKM 1 CXeMbl HUKE OEeNCTBUTENbHbI A8 npubopos 6e3
B3pbIBO3aLUMTHI, @ TaKHKe 1A NprbopoB B ncnoaHeHmn EEx d.

Puc. 8: OpHOKaMepHbI¥ KOpyc U3 pasiMdyHbIX MaTepnaios
IMnactuk (He gna EEx d)

AntoMuHnid

Hepagerowaa crans (He ana EEx d)

PunbTp 414 BbipaBHMBaHUA AaBieHus (He ana EEx d)

NN =

1
5
+ - min ax
2
00
4
3

Puc. 9: OTceK 9/1eKTPOHMKN U MOAK/IIOYEHUA

[loTeHyMOMeTP A/11 HACTPOKKU TOYKM NEPEK/TIOYEHMA (3aKPbITbIH)
DIL-neperntoyatesib 4115 BbI6Opa pemuma paboTsl

Hnemma 3azemnenms

CoeaMHNTE IbHbIE KIEMMbI

WHanKaTop cocTosHusA

[$ 5 NIV NI

OPTISWITCH 3100 C - ¢ aBYyXnpoBOAHbIM BbIXOA0M 17



MoAKYEHNE K UCTOYHWKY NUTaHUA |KRDHNE|

Cxema NogHKA0YeHUA

[ns nofKnoYeHUs K yCTponcTBy GOpMMPOBaHMA CUrHanNa.
MuTaHve paTyMKa OCyLLecTBAAETCA OT MOAK/IOYEHHOrO
yCTpoKcTBa OPMUPOBAHMA cUrHana (CM. "TexHudecKkune
AaHHble" B MNprnoKeHun).

JaHHbIli nprMep NoaKNoYeHNA JeUCTBUTENIEH ANA BCEX
YHWBEPCa/IbHbIX YCTPOMCTB hOPMUPOBAHWUA CUrHaNa.

Horpga neperntoyatens perumma paéotel OPTISWITCH 3100
C npasuibHO ycTaHoBeH Ha "max”, Ha OPTISWITCH 3100 C
ropuT MHAMKATOP.

® KpacHbI - €CN BUOPUPYIOLLIMIA INIEMEHT MOKPLIT
NPOAYKTOM

® 3e/eHblf - €C/IM BUOPUPYIOLLIMIM 3/1EMEHT HE MOKPbIT
NPOAYKTOM

CM. pyKOBOACTBO MO SKCMJlyatauum ycTponcTea

dopmupoBaHuna curHana. MNMoaxoaawme ycTpomcTea
dbopmMHpoBaHUA cUrHana - cMm. "TexHUYecKue AaHHble".

\ 2 /

Puc. 10: Cxema nogK/o4eHns
1 [utaHue

18
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MycK B aKcnayaTauumio

HasHauyeHune/HoHpUrypauma

6 TlycK B aKcnnyaTtauuio

6.1 O6uimMe yKazaHusA

Lindpbl B CKOBKax COOTBETCTBYIOT 0603HAYEHUAMM Ha
CNepyoLWnxX Aanee pUCyHKax.

Ha 6/10Ke aneKTPOHUKM HaxopATCA cnepgywuwme MHOUKaTopbl
1 nepexKavaTenu:

e [loTeHUMOMEeTp A1A HACTPOMKM TOUKM neperatoydeHuna (1)
e [lepexntoyaTens pexmmoB paboTsl - min/max (2)
o WHankaTtop coctoaHuA (5)

MpumeyaHue:

PexkomeHnpyeTtca nepeg HacTpoinkon OPTISWITCH 3100 C
YCTaHOBUTb peXmM paboTbl. MNpu cnonb3oBaHWM yCcTponcTea
(hOpMUPOBaHMA cUrHasa nepex/oyaTelb PEXMMOB PaboThl
(2) Ha OPTISWITCH 3100 C 06bI4HO ycTaHaBAMBaeTCA Ha
pexuM max.

Pexum paboTbl BbIGUPaAETCS C NOMOLLbIO NeperaoyaTens
PEMUMOB Ha yCTPOMCTBE hOPMUPOBaHUA CUrHaNa.

Ecnv noTom nepekaounTb 0aMH U3 ABYX NepertoyaTenen, To
M3MEHUTCA NeperoYatoWniA BbIX0A, YTO NOBAUAET Ha
paboTy NOAK/IIOYEHHbIX YCTPOMCTB.

OPTISWITCH 3100 C - ¢ aBYyXnpoBOAHbIM BbIXOA0M 19



MycK B aKcnayaTauumio

|KRDHNE|

HacTpoiika ToYKM nepekto-
yeHua (1)

MepekntoyaTtesib penMmos (2)

6.2 OnemeHTbl HACTPOMKMU

e~y
@

Puc. 11: brok anekTpoHuku VB 60Z - ABYXNPOBOAHBIN BbIXO4
lMoTeHuMOMETP A/1A HACTPOVKU TOYKU NEPEK/IIOYEHUA
DIL-nepexntoyatesib 418 Bbibopa pexrma paboTsl
Hnemma 3asemneHmns

CoeanHUTE IbHbIE K/IeMMbI

WHanKaTop cocToAaHmA

GO A W=

C nomoLLbI0 NOTEHLMOMETPA MOXHO HACTPOUTb TOYKY
NeperIlodeHMs Ha NPOAYKT. ToYKa NepeK/toYeHUs
yCTaHOB/IEHA Ha 3aBOAE, U U3MEHATb €€ MOXKHO TOJIbKO B
KpawmHuX clyvasx.

MoTteHunomeTp OPTISWITCH 3100 C ycTaHoBAN€EH Ha 3aBofe
B LeHTpasibHoe nonoxeHnue (>0,02 r/cm®). 4ns o4eHb nerkux
CbINy4MX NPOAYKTOB MOMXHO MOBbLICUTbL YYBCTBUTENBHOCTb
OPTISWITCH 3100 C, noBepHyB NOTEHLMOMETP A0 ynopa
Bneso (>0,008 r/cm®).

,U,aHHbIe 3Ha4YeHuUAa He p,eﬁCTBMTeJ'IbeI ana I'IpVIGOpOB B
MUcnosHeHnn gna 06Hapy)+(eHMF| TBepAbiX BeWeCTB B BoAE.
TouKa NepeKNoyYeHnsa TaKoro npubéopa ycTaHoBAEHA Ha
3aBOAE U HE MOMET ObITb M3MEHEHaA.

C nomolublo nepektoyaTens permMMmoB paboTbl (min/max)
yCTaHaB/IMBAETCA BbIXOAHOM TOK.

Mpu ncnonb3oBaHWM ycTponcTBa hOPMUPOBaHNA CUrHana
nepexsoyaTe/lb PEHUMOB Ha AaTinKe 0BbIYHO
ycTaHaB/AMBaETCA Ha max.

20
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MycK B aKcnayaTauumio

UHpuKaTop coctoAHuA (5)

Mpn aTOM Henaembii pexnm paboTbl B COOTBETCTBUMU C
"®yHKUMOHaIbHOM Tab/muyer" (max - cUrHannsaums
MaKCMMyMa WKW 3alymTa OT NepenosiHeHMs, min -
CUrHanmMsauusa MUHMMYMa WM 3alumTta OT CyXOro XoZ4a)
BbIGMPAETCA C MOMOLLBIO NEPEKOYATENA PEXUMOB Ha
ycTponcTBe hOPMUPOBaHUA CUrHana.

AnA ynpaBneHua NpUMEHAOTCA Caeayolwme 3Ha4YeHus:

o Pexum min.
— BuGpupytoLwmMit aNeMeEHT He NOKPbLIT NPOAYKTOM -
16 mA £1 mA
— BubpupyloWmi 91eMEHT NOKPLIT NPOAYKTOM - 8 mA
+1 mA
o Pexunm max.
— BubpupyOWMn 31EMEHT HE MOKPbIT NPOAYKTOM - 8 mA
+1 mA
— BuGpupytoLLmMit 31eMEHT NOKPLIT NPOAYKTOM - 16 mA +
1 mA

CeeToBOM MHONKaTOP COCTOAHUA NEeperioYeHnA:

e 3e/ieHbit = 8 mA
® KpacHbit = 16 mA
® KpacHbI (MUraeT) = HEeMCNpaBHOCTL (<2,3 MA)

6.3 Ta6bauua pyHHUMI

CurHanusarop ypoBHA OPTISWITCH 3100 C
B Tabnuue HUKe npuBefeHbl COCTOAHUA NEPEK/IIOYEHNA B
3aBMCMMOCTH OT YCTAHOBJ/IEHHOrO pexmma paboTbl U YPOBHSA.

Pexum paboTbl Ha paT- YpoBeHb CurHanbHbIA TOK Aatun- | UHAMKaTOp COCTOAHMA
YUuKe Ka AaTynKa
max. 8 mA
3awuTa OT nepenoNHeHns o
,/Q\,
3e/1eHbIn
max. npuen. 16 mA
3awmTa oT nepenosiHeHns NP
,/Q\,
KpacHbIH
min. npuén. 8 mA
3awuTa oT cyxoro xoga o
,/Q\,
3e/1eHbIn

OPTISWITCH 3100 C - ¢ aBYyXnpoBOAHbIM BbIXOA0M 21



MycK B aKcnayaTauumio

|KF\'DHNE|

Pexum paboTbl Ha paT- | YpoBeHb CurHanbHbI TOK gatun- | UHAMKaTop cocToAHMA
4YuKe Ka AaTynKa
min. npuén. 16 mA
3awuTa oT cyxoro xoga o,
0
KpacHbIin
Curnan HeMcnpasHoOCTH 0600 <2,3 mA
(Pexum paboTbl min./max.) N
,,O,,
s } AN
KpacHblit MuraeT

CurHanusarop ypoBHA OPTISWITCH 3100 C c
yCcTpoMcTBOM (hOpMUpPOBAHUA CUrHana

B Tabnuue HUKe npuBefeHbl COCTOAHUS NEPERIOYEHUS B
3aBUCUMOCTU OT YCTAHOBIEHHOIO pexXnma pa6OTbI
yCTpomcTBa GOPMUPOBAHNUA CUrHANA N YPOBHSA.

1

MpumeyaHue:
MNepekntoyatens pexnmon padoTel OPTISWITCH 3100 C npu
3TOM [0/IHEH ObITb YCTaHOB/EH Ha "max.".

Pemum pa6oTbl Ha | YpoBeHb CWrHanbHbIA TOK UHpukaTtop coctoAa- | UHAMKaTop co-
ycTpoicTBe popmMu- AaTyvKka HWA paTynKa CTOAHUA YCTPOW-
poBaHWA curHana cTBa (popmupoBa-
HUA curHana
Perxum pabotbl A npu6.. 8 mA
3awuTa ot nepenon- NP NP
HeHWA ’,QC ?QC
3e/eHbli
Pexum paboTbl A npu6A. 16 mA
3awuTa oT nepenon- NG
HeHnA pey @)
KpacHbI
Perxum paboTbl B npu6a. 16 mA
3awpTa oT cyxoro NP NP
xopa pey pey
KpacHbIH
" [Moaxoasiwme ycTponcTea GOPMUPOBaHMA CUrHana cM. B M. "TexHn4yecKkune
faHHble
22 OPTISWITCH 3100 C - ¢ ABYXnNpOBOAHbLIM BbIXOA0M

122090-NY-55662



29955-RU-060221

|KREIHNE|

MycK B aKcnayaTauumio

Pexum paboTbl Ha | YpoBeHb CurHanbHbIA TOK WHpukaTop coctoAa- | UHAMKaTop co-
ycTpolictee hopmu- AaTyMKa HUA faT4yMKa CTOAHMWA YCTPOK-
poBaHMA cUrHana cTBa popmupoBa-
HUA CUrHana
Pexum paboTtbl B npu6.. 8 mA
3awumTa oT cyxoro NV
xoga N o
3e/eHbIN

CurHan HeucnpasHoO- 060N <2,3 mA
cTn NV
(Pexunm pa6oTbl A/B) *;(‘);* O

7 N

|

KpacHbIM MuraeT

OPTISWITCH 3100 C - ¢ aBYyXnpoBOAHbIM BbIXOA0M

23



O6cnyumBaHWeE U yCTpaHEHWE HEMCNPABHOCTEN

|KREIHNE|

7 O6cnyHuBaHUe U yCTpaHEHue
HeucnpaBHOCTEMN

7.1 O6cnyxuBaHue

Mpu HopmanbHoW akcnayaTtaumn OPTISWITCH 3100 C He
TpebyeT 0co60oro o6CNyHMBaHUA.

7.2 YcTpaHeHue HeucnpaBHOCTEMN

MpoBepka curHana nepeknio- 2 OPTISWITCH 3100 C CUTHaIN3UPYeET MNOrpyKeHUe B
4YeHuA NPOAYKT 6€3 NOrpyXeHns B NPOAYKT (3awmTa oT
nepenosiHeHns)

? OPTISWITCH 3100 C CUrHann3upyeT obHaxeHue, Korga
9IEKTPOA, MOTPYHEH B NPOAYKT (3awuTa OT Cyxoro xoaa)

® C/MWKOM HU3KOEe HanpAxeHune nuTaHnA

- PoOBEPUTL HAMPAMEHUE NUTAHUA

® [ledeKTHbIM 6JIOK 3N1EKTPOHUKM

- MNepefBrHYTL NepekroyaTeNlb PEXUMOB (Mmin/max).
Ecnv nocne aToro coctofaHue NepexsyaeTcs, a npu
BO3BpaTe B NPaBW/bHBIA PEXUM OLUMOKA
NMOBTOPSAETCA, TO BEPOATHO MEXAHWYECKOEe
nospexaeHue npmudopa. OTnpaBuTb NPUGOP Ha
PEMOHT.

- MNepepBuHYTb NepekouaTeNb pewmnmos. Ecam nocne
3TOrO COCTOAHME HE MEPEKIIYAETCA, TO HEeUCTpaBHa
3NEKTPOHMKA NPUBOPa. 3aMEHWUTb G/IOK 3/IEKTPOHMUKN.

= MNpoBepuTb, He MPOU3OLLIO U HAJIMNaHWe NPOoAYyKTa
Ha BUGPUPYIOLLMIA 3/1EMEHT U, NPU HEeOBXOAUMOCTH,
O4YUCTUTb

® Henopxoaslee MeCTO MOHTara

9 YcTaHoBWUTb NPpMBOP B TAKOM MECTE, M4E B EMKOCTU HE
o6pa3yeTCF| MepTBOﬁ 30Hbl NN HacbIn

> MpoBepuTb, He KacaeTca i BUBPUPYIOLLLEro
aNeMeHTa Ha/MMNWKnin Ha NaTpyboK NPoAyKT

® YCTaHOBNEH HEBEPHbIM PEXUM paboThbl

- Mepexntoyarens pemmmos Ha OPTISWITCH 3100 C
yCTaHOBUTb Ha "max". MpaBu/bHbIN pexnm paboTbl
YyCTaHOBUTb Ha YCTPOMCTBE POPMMPOBAHMA CUrHaNa
(A: 3awmTa OT nepenosiHeHus; B: 3awmTa OT Cyxoro

X0pa).

24
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? Mwuraet KpacHbIit MHAMKATOP
® DJIeKTPOHMKa onpeaennaa HeMcnpaBHOCTb
—> 3aMeHUTb YCTPOMCTBO UM OTMPABUTL Er0 Ha PEMOHT

7.3 3ameHa 6J710Ha 3/IEGKTPOHUKH

Bce 610KM 91eKTPOHUKKM ogHOro Tunosoro psaga VB60
ABNAKTCA B3anMMO3aMeHAEe MbIMU. |_|pVI MNCNO/1b30BaHNUN
HOBOro 6/10Ka 3/IEKTPOHWKN C APYrMM BbIXOLOM CUrHana
COOTBETCTBYIOLLEE PYKOBOACTBO MO 3KCMIyaTauumv MOXHO
cKavaTtb 4yepe3 UHTepHeT ¢ caiTa GUPMbI-M3roTOBUTENS.

MOXHO OTKpbIBaTb TOJIbKO MPKU OTCYyTCTBUU B3prBOOI'IaCHOl‘;1

@ HpbIWKy nprbopa Bo B3pbIBO3ALMLLEHHOM UCMOTHEHUN
aTmocdepbl.

BbinonHuTh cnepytowee:

OTKNOYUTDL NUTAHKE.

OTBMHTUTB KPbILWKY Kopmyca.

C nomMoLLbO OTBEPTKU MOAHATbL PblH4aXKU KOHTAKTOB.
BbIHYTb NpoBOAA U3 KOHTAKTOB.

g b~ W N =

C nomoLublo 0TBEPTKU (KpecToobpasHon T10 mau
NJIOCKOM 4) 0cnabutb 06a KPEneHbIX BUHTA.

Puc. 12: KpenemHble BUHTbI
1 BJIOK 371eKTPOHMKM
2  HpenemHble BUHTbI (2 LWT.)

6 BbiHyTb CTapblit 610K 3/1€KTPOHWUKM

OPTISWITCH 3100 C - ¢ aBYyXnpoBOAHbIM BbIXOA0M 25



O6cnyHmBaH1e U yCTpaHeHWe HencnpaBHOCTeN |KRDHNE|

o

7 HoBbli 610K 3N1EKTPOHWMKM CPaABHWTbL CO CTapbiM. Tunosas
Tab/M4Ka HOBOro 6/10Ka fO/IHHa COOTBETCTBOBaTh
TUMNOBOW Tab/MYKe CcTaporo 6/10Ka, Npexae Bcero AnA
YCTPOWCTB BO B3PbIBOOMACHbIX 30HAX.

8 CpaBHUTb YCTAHOBKM 060MX GJIOKOB. YCTaHOBKM HOBOrO
6/710Ka JO/MHHBI ObITb TAKMMU e, KaK Ha cTapom 6J10Ke.

NUHdopmauun:

He cnegyeT noBopauvBaTb KOpnyc npu 3aMeHe

3IEKTPOHUKU, NHa4Ye LUTeKep 31eKTPOHHOro 610Ka MOXeT
OKasaTbCA B HenpaBW/IbHOM MOJIOEHUN.

9 AKKypaTHO BCTaBWTb HOBbI GJIOK 3/IEKTPOHUKM. LLITekep
6/10Ka [O/MIKEH 3aHATb NPaBUIbHOE MOJIOHKEHME.

10 C nomoublo oTBEPTKK (KpecToobpasHom T10 mnnam
NJ0CKON 4) 3aTAHYTb 06a KPenemHbIX BUHTA.

11 BcTaBuTb KOHLbI MPOBOAOB B KOHTAKTbl B COOTBETCTBMMU
CO CXEMOW NOAK/IOYEHUS.

12 3aKpblTb KOHTaKTbl, HAXaB Ha PblYaMKK, NPU 3TOM
[OJIHEH ObITb C/bILEH LWEYOK NPYHUHbI KOHTaKTa.

13 Cnerxa noTsHyB 3a NPOBOAA, NPOBEPUTbL HAZEHHOCTb MX
3aKpen/IEHNs] B KOHTaKTax.

14 TNpoBepwuTb, 3aTAHyTa /M raiKa KabenbHOro BBoja.
YNNOTHUTENIbHOE KOMbLO AOJIKHO NOSIHOCTLIO obnieratb
Kabenb.

15 3aBWHTUTL KPbILWKY KOpmyca.
3ameHa 6/10Ka 9NEKTPOHMKM NponsBeaeHa.

7.4 PemOHT npubopa
an HeO6X0ﬂ,MMOCTM PEeMOHTa caenatb cneaytoulee:

BnaHK Bo3BpaTa MOMHO CKayaTb C Halen AoMallHen
cTpaHuubl B MHTepHeTe hitp://www.krohne-mar.com/
fileadmin/media-lounge/PDF-Download/Specimen_e.pdf.

3anonHeHue Takoro 61aHKa obecneymBaeT HEOH6XOANMYIO
MHOPMaLMIO, YTO NO3BOJIAET 3HAYUTE/IbHO COKPATUTb CPOKU
pemoHTa.

e PacneyaTaTtb W 3anoaHUTb 6/1aHK ANs Kawaoro npubopa
e [IpnbOp OYUCTUTL M yNaKoBaTb A/1A TPaHCMOPTUPOBKU
o [IpUNoKWTbL 3anoNHEHHbIM BGnaHK
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JeMoHTar

8 [demoHTam
8.1 MMopAapok gemoHTaKa

BHumaHue!

Mpy HanM4MKM onacHbIX paboynx yCnoBuUM (gaBneHue,
BbICOKasA Temnepartypa, arpeCCuBHbIE WM AJOBUTbIE
NPOAYKTbI) AEMOHTaX npubopa cnegyeT BbINOAHATb C YHETOM
COOTBETCTBYIOLMX HOPM TEXHUKM 6e30MacHOCTH.

Onsa pemoHTarKa npubopa BbINOJHUTL AENCTBUA, ONUCAHHbIE
B rN. "MoHTam" v "ogHMo4eHne K UICTOYHUKY MMTaHUA", B
obpaTHOM nopsagKe.

HpbIWwKy npnbopa BO B3pbIBO3AWMLLEHHOM UCMOTHEHUN
MOHO OTKpPbIBaTb TOJIbKO NPK OTCYTCTBUWU B3PbIBOONACHOM
aTmocadepsbl.

8.2 Ytunusauus

Mpnbop cocTomT M3 nepepabaTbiBaeMbix MaTepuasos.
HoHcTpyKuUmA nprbopa no3BosAeT JerKo OTAeNNUTb
SJIEKTPOHHbIN 610K.

AuvpexktuBa WEEE 2002/96/EG

JaHHoe yCcTpOoWCTBO HE NOANEHMUT AEUCTBUIO JUPEKTUBDI
WEEE 2002/96/EG 1 COOTBETCTBYIOLLMX 3aKOHOB (Hamp., B
FepmaHuu - aTo 3aKoH ElektroG). na ytunusauum
YCTPOMCTBO C/ieayeT HanpaBAATb NPAMO Ha
crneumnannsnpoBaHHoOEe NpeanpuUaTUe, MUHYA KOMMYHasbHbIe
NYHKTbI c6opa Mycopa, KOTopble, B COOTBETCTBUM C
OvperTtneort WEEE, moryT Mcnonb3oBaTbCA TOMBKO AN1A
YTUIN3aUMM NPOAYKTOB JIMHHOMO NOTPEBEHUS.

YTunusauma B COOTBETCTBMM C YCTaHOB/1I€HHbIMU
Tpe6OBaHMHMM UCKNKOYaeT HeratuBHble NocneacTsua anA
4yenoBseKa 1 OprH{aIOU.LeVI cpeabl 1 NO3BONIAET NOBTOPHO
Mcnosb3oBaTb LeHHble MaTepuarsbl.

Matepuanbi: cm. "TexHndecKue gaHHble"

Mpy HEBO3MOMXKHOCTM yTUAN3MPOBaTb NpUbop
CaMOCTOATE/IbHO, O6palamTecb K USrOTOBUTESIO.
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Cdepa peiictBua

MpumeHeHune

dyHKUUA 6e30NacHOCTU

MpumeHUMble HOPMbI

Tpe6oBaHMA 6e3onacHOCTU

9 dyHKUMOHaNbHaA 6e30NacHOCTb
9.1 O6wue yKasaHusA

JaHHoe pyKoBoacCTBO Mo 6€30NacHOCTU AENCTBUTESNBHO ANA
MU3MEpPUTESIbHbIX CUCTEM, COCTOALLMX U3 BUOGPALMOHHOMO
curHanunsatopa ypoBHsa OPTISWITCH 3100 C u BCTpoeHHOro
610Ka aneKTpoHUKM VBB0Z. MNMpmnbop COOTBETCTBYET
nogcucteme tuna B.

lMporpammHoe o6ecneyveHne gaTymMKa LOTHKHO MMETb BEPCUIO
He meHee 1.03 nau BbllLe.

[aHHas nameputensHaa cuctema npuMeHnMa ans
CUrHanM3aummn NpeaesbHOro YPOBHA NOPOLKOO6PA3HbIX MK
rpaHy/IMPOBaHHbIX CbIMy4YMX MPOAYKTOB MPW 0COBbIX
Tpe6oBaHWsAX 6e30MacHOCTH, HanpuMep:

o Pexum paboTbl "max" anAa 3awuTbl OT NepPenoIHeHus
o Pexum paboTbl "min" anAa 3awmTbl OT CyXOro xoga

na o6omx perxmmon paboTbl AaHHasa U3MepuTebHas
cuctema attectoBaHa no IEC 61508-2 Ha cooTBeTCTBUE
cnepyrowum TpeboBaHUAM:

e SIL2 npu apxuteKkType 1001D (0ogHOKaHanbHOE
MUCMNOJIHEHWE)

e SIL3 npu apxutekType 1002D (aByxKaHasbHOe/
M36bITOYHOE MUCMOJIHEHHE)

Co cneuunanbHOM 3aBOACKOM YCTAHOBKOM JaHHasA cuctema
NpYMEHUMa TaKke A7 06HapyHeHUA TBEPAbIX BELWECTB B
BoZe (cM. "PyKOBOACTBO MO aKcnyaTauuun®).

®yHKUMA 6e30NacHOCTM AaHHOM CMCTEMbI 3aK/I04aeTCA B
onpefeneHnn n CUrHannsaunm cocToAHNA BUOpUpYIoLWEro
anemeHTa. besonacHoe COCTOAHME 3aBUCUT OT pexnma
paboTh:

o B pemmme pabotbl "max": cocTosaHWe "MOKpbIT"
o B pexume paboTbl "'min": cocToAHne "obHaeH"
e |EC 61508-1, -2, -4

— Functional safety of electrical/electronic/programmable
electronic systems

MNpenenbHble 3Ha4eHWA OTKa30B, B 3aBUCMMOCTH OT Hiacca
SIL (IEC 61508-1, 7.6.2)
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O6LlKe yka3aHUA U OrpaHu-

YyeHuA

YpoBeHb 6e3onac-
HOCTH

Pexum paboTbl ¢ HU3-
KOW 4YacToTol 3anpo-

Peum paboTbi ¢
BbICOKOW YacToToi

coB 3anpocos
SIL PFDayq PFH
4 >=10"° go <10 >=10"° go <10
3 >=10" po <102 >=10"® po <107
2 >=10"° po <102 >=107 po <10®

>=102 pgo <10

>=10"® go <10°®

BesonacHocTb annapaTtHbIX CPeAcTB ANA MOACUCTEM
6e3onacHocTh TMna B (IEC 61508-2, 7.4.3)

[AonAa 6e3onacHbIX OTKaso-
OTKa30B ycTon4u-
BOCTb anna-
paTHbIX
cpeacTs
SFF HFT =0 HFT =1 HFT =2
<60 % He paspelueHo SILA1 SiL2
60 % po <90 % SIL1 SiL2 SIL3
90 % po <99 % SIL2 SIL3 (SIL4)
>=99 % SIL3 (SIL4) (SIL4)

9.2 T[poeKTupoBaHue

e Cucrtema posikHa 6bITb YCTAHOBJIEHA B COOTBETCTBUU C

npuMmeHeHneMm

e [lo/mKHbl CO6MMI0AATLCA NpeaesibHble 3HaYeHus,
YCTaHOB/IEHHbIE ANS AAHHOIO NPUMEHEHMS
e ToKOBasA HarpysKa BbIXOAHOM Lienu Ao/KHA 6biTh B

29955-RU-060221

npegenax, CoOOTBETCTBYIOLWMX AaHHbIM B "PyKoBoacTBe Mo
aKcnayaTauuun”.

e YcTaHOBKa paspeluaeTca TOJIbKO Ha cpefax, K KOTopbIM
mMaTepuasibl BUGPUPYIOLLEN CUCTEMbI UMEIOT AOCTATOYHYIO
XUMUYECKYIO CTOMKOCTb

Mpu ycTaHOBKe AN1A 3alUMTbl OT CyXOro xoJa Heo6XxoanumMo
UCKIIOYNUTDL Criedytollee:

e HanvnaHuwe npofyKTa Ha BUGPUPYIOLLEN CUCTEME
(oTctopa MeHbLUME MHTEPBasIbl MEXIY NMPOBEPKaMM)
e Pasmep 3epHa npogyKta > 15 MM
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JonyuweHua

Peum paboTbl C HU3KOW Ya-
CTOTO# 3anpocoB

MNpw BbinonHeHun FMEDA (Failure Mode, Effects and
Diagnostics Analysis) 6binmn caenaHbl cnegytolime
JONyLIeHnA:

YacToTa 0TKa30B ABAA€TCA NOCTOAHHOM, MeXaHUYEeCKNM
M3HOC AeTasier He paccmaTtpuBaeTcs

YacTtoTa 0TKa30B M3-3a BHELUHETO UCTOYHMKA NMUTAHWA He
BKJ/IOYAETCA B pacyeT

MHOroKpaTHble OLIMOKK HEe paccMaTpuBaloTCA

CpepHaa TemnepaTypa OKpyXatoLlen cpefbl BO BPeMA
paboTbl coctasnaeT +40°C

OKpyKatoLme ycaoB1A COOTBETCTBYIOT CPEAHUM
NPOMBILLIEHHBIM YC/TIOBUAM

CpoK cny6bl getanen coctaBnsaeT ot 8 go 12 net (IEC
61508-2, 7.4.7.4, npumeyaHune 3)

YCTponcTBO hOPMMPOBAHNA CUrHANA MOMXET
MHTepnpeTupoBaTb cayyam "fail low" n "fail high" kak
HEMCNPaBHOCTb M BblAaBaTb COOTBETCTBYIOLMI CUTHAN
CBA3b Yepes WHHHbIM MHTepdeic IIC ncnonbayetca gns
3aBOACKOM YCTAHOBKWU W A1 CEPBUCHBIX Lienient

Bpemsa pemoHTa (3amMmeHbl UBMEPUTENIbHOM CUCTEMBI)
nocne 6e3onacHom OWMBKN COCTaBAAET BOCEMb YacoB
(MTTR =8 h)

B perume paboTbl C HU3KOM HaCcTOTOM 3anpocoB BpPeEMSA
peaKuum NOAKIOYEHHOMO YCTPOMCTBA YNPaBAeHUA U
(hOPMMPOBaHNA CUrHasIa Ha OnacHylo obHapyXnBaemyio
OLWNBKY coCcTaBAeT MaKc. 14ac

Ecnn yactoTa 3anpocoB cocTaBAAeT He 60/1ee OfHOro pasa B
ros, TO U3MEpPUTENIbHAA CUCTEMA KaK YacTb CUCTEMBI
6e30nacHOCTW A0/KHA OblTb YCTAHOB/EHA B PEXUME
"HM3KOM YacToTbl 3anpocoB" ("low demand mode" no

IEC 61508-4, 3.5.12).

Ecnn oTHOWeEHMe 4acToTbl AUArHOCTUYECKUX MPOBEPOK
camol U3MepUTENbHOM CUCTEMBI K YacTOTe 3anpocoB
npesbiwaeT 100, TO 3Ty USMEPUTESIbHYIO CUCTEMY MOXHO
paccmaTpvBaTb Kak MCMOMHALYIO PyHKLUMI0O 6€30nacHOCTH
B pexume paboTbl C HU3KOM YaCTOTON 3anpocoB

(IEC 61508-2, 7.4.3.2.5).

CooTBeTCTBYOWMM NapameTpoM ABNAETCA 3HaveHne PFD,,q
(cpenHAsa BEpOATHOCTb ONacHOM OLWMOKM Npu 3anpoce). 3To
3Ha4YeHWe 3aBUCUT OT UHTepBana Tpyoor MEKAY
(YHKLMOHANbHBIMM NMPOBEPKAMU 3aLUUTHON DYHKLNW.

YucnoBble 3Ha4YeHUA cM. B . "[loKazaTes/m TEXHUKU
6e3onacHocTH".
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PeXum paboTbl C BbICOKOW
4YacToToil 3anpocoB

BesonacHoe cocTosHUe U
onucaHue OWUO6OK

Ecnun "Pexum paboTsl ¢ HU3HOK 4acTOTOM 3anpocoB” He
COOTBETCTBYET UMEIOLLMMCS YCAOBUAM, TO UBMEPUTE/bHAA
CUCTEMA KaK 4acTb CUCTEMbI 6E30MacHOCTM AOMKHA OblTh
yCTaHOBJIEHA B peXUME "BbICOKOM YacToTbl 3anpocos” ( "high
demand mode" no IEC 61508-4, 3.5.12).

Bpems OTHa30yCTOi;1‘-WIBOCTM BCEN CUCTEMbI npu aTomMm
OOJIHKHO 6bITb 60/1blle CYMMapHOro BPEMEHU peakunn nam
CyMMbl CPOHOB ANarHOCTU4YEeCKMX NMPOBEPOK BCEX
KOMMOHEHTOB M3MepVITeJ'IbHOl7I uenu.

Co0TBETCTBYIOLMM NapameTpoMm sBfseTcA 3HavyeHne PFH
(4acToTa OTKa30B).

Yucnosble 3Ha4YeHUs cM. B N. "[lokasaTtesm TeXHUKHU
6esonacHocTn".

BesonacHas owwnbKa (safe failure) umeeT mecTto, ecnm
namepuTesbHasa cuctema 6e3 3anpoca npouecca
neper/loyaeTca B 3agaHHoe 6e30nacHoe COCTOSHUE WK
BblJaeT TOKOBbIA curHan HencnpasHocTk "fail Low" naun "Fail
High".

Ecnun BHYTpeHHsAA cucTemMa AMarHoCTUKWM OGHapywmBaeT
OLLUMOKY, TO BblJAETCA TOKOBbIVA CUrHa HEUCNPaBHOCTH

< 2,3 mA.

OnacHasa HeobHapyeHHas ownbKa (dangerous undetected
failure) meeT mecTo, ecnm namepuTenbHaa cucTema npu
3anpoce npouecca He Nepex/loyaeTca H1 B 3ajaHHoe
6e30MacHoe COCTOAHWE, HA B PEHUM HEWUCNPABHOCTMU.

MepexnovaTeb peXMMOB PaboTbl Ha AaTYMKe CTOUT Ha
Ilmaxll

MpumeHeHue pnA 3a- MpumeHeHue ana

WUTbI OT NepenosiHe- | 3awuTbl OT CyXoro

HUA xopa

BesonacHoe cocTosaHue "noKpbIT" "He NOKpbIT"
BbixogHOM TOK B 6€3- 12,5 mA ... 23,5 mA 2,3mA ... 11,5 mA
OnacHOM COCTOAHUM

TOKOBbIM cUrHaN Heuc- <2,3mA <2,3mA
npasHocTh "Fail Low"

TOKOBbIM CUrHaN Heuc- > 23,5 mA > 23,5 mA
npasHocTu "Fail High"
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KoHdurypauusa 610Kka dop-

MUpOBaHUA CUTrHana

MoHTax 1 yCTaHOBKa

MepeknioyaTenb pexMmMoB paGOTbI Ha paTtyuKe CTOUT Ha
n H n
min

MpumeHeHue gna 3a- MpumeHeHue pna
WMTbI OT NepenosiHe- | 3awWwuTbl OT Cyxoro
HKUA xopa

BesonacHoe cocToaHWe "NOKpbIT" "He NoKpbIT"

BbIXxogHOM TOK B 6e3- 2,3mA ... 11,5 mA 12,56 mA ... 23,56 mA

OnacHOM COCTOAHMU

TOKOBbIV CUrHaN Heuc- <2,3mA <2,3mA
npasHocTh "Fail Low"
TOKOBbIN CUrHaN Heuc- > 23,5 mA > 23,5 mA

npasHocTh "Fail High"

Ecnv nameputenbHaa cucteMa BblAaeT TOKOBbIN CUIHaN
< 2,3 mA (Fail Low) namn > 23,5 mA (Fail High), To Takon
BbIXOA, O/MKEH 06pabaTbiBaTbCA KaK HEMCMPABHOCTb.

YCTPOMCTBO POPMMPOBAHNUA CUrHa A MOSTOMY AOHKHO
MHTEepPNPeTUPOBaTb TaKWe TOKOBble 3HAYEHUs KaK
HEeWUCMNpaBHOCTb U BblAaBaTb COOTBETCTBYIOLMIA CUTHA.

Ecnun aToro He NpomncxoauT, TO AO/IHKHbI ObITb BblAENEHDI
COOTBETCTBYIOLLME A0/IM ONAaCHbIX 0TKa30B. M3-3a aToro
MOTYT YXYAWMWTLCA 3HAYEHUA, yKasaHHble B M. "Yucnosble
rnokasaTe/in TEXHUKN 6e3onacHocTH".

Bnok dhopmmMpoBaHUA curHana fOMKeH COOTBETCTBOBATL
ypoBHIO SIL M3MepUTENBHON LiENMU.

Mpu npymeHeHun ycTponcTBa GopmMupoBaHmsa curHana SU
501 (Ex) nepexntoyaTens pexmMmoB paboTbl Ha AaT4nKe
AOMKeEH 6bITb ycTaHoBNeH Ha "max”. SU 501 (Ex) ponxeH
paboTaTb Mo NPUHLMNY TOKa MOKOS.

9.3 lyck B akcnayarauuio

YcnoBuA yCTaHOBKM BAMAIOT HA 6€30MacHOCTb
n3mepuTesibHoM cuctembl. CnegyeT cobaoaatb
CopepHalumMeca B PyKOBOACTBE MO JKCNyaTauum
peKoMeHAaLuMM Mo MOHTaXy M yctaHoBKe. OcobeHHO
HEO6X0AMMO MPaBWJIbHO YCTAHOBUTL PEXUM paboTbl (min/
max).
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DyHKUMOHaNbHaA 6e30nNacHOCTb

9.4 Paboyee cocTOoAHWE U COCTOAHMUE OTKa3a

® JNIeMeHTbl YCTaHOBKM He [0JIHbI U3MEHATLCA BO BPEMS
paboTbl

e [lpu 3MeHeHUsX BO BpeMsi paboThbl JO/HKHA COBM0aaTbLCs
dyHKUMA 6e30nacHOCTH

e Coo06LeHMA 06 OLWKMBKax AOIHHbI ObITb ONUCaHbl B
PYKOBOACTBE MO 3KCnyaTauum

e [Ipy o6HapyHEHNUM OLLIMBOK UM COOBLLIEHNAX 06 OLIMOKax
paboTa BCEV U3MEPUTENIbHOM CUCTEMBI A0JIKHA ObiTb
OCTaHoBJIeHa, a 6e30nNacHOCTb npouecca A0MKHA
NnoaAepHMBaTbCA ApYrMMU Mepamu

e 3ameHa 3/IEKTPOHUKM MOMET ObITb JIEFKO NPOM3BELEHA U
JOKHa 6bITb OnncaHa B PyKOBOACTBE MO 3KCrJyataumm

e Ecnu 13-3a 06HapyHEHHOM OLWMOKM HeobxoaMMa 3aMeHa
SNIEKTPOHWMKU UK BCETO AAaTYMKa, 06 3TOM HYHHO
COOBLMTb U3rOTOBUTESIO (BMECTE C OMUCAHMEM OLLUMOKM)

9.5 lNepuopguyecKaa pyHKUMOHANbHAA NpoBepKa

MNepuoanyeckan dyHKUMOHaNbHAA NPOBEPKA CAYKUT ANs
NPOBEPKU YHKLMN 6€30NaCHOCTU W BbISIBIEHUSA
HEOBHapPYHEHHbIX OMacHbIX OWMBOK. PaboTocnocobHOCTb
NU3MEPUTEIbHOM CUCTEMbI AOJIKHA NPOBEPATHLCA Yepes
COOTBETCTBYIOLLME NPOMEMYTKN BPEMEHM.

Cnoco6 npoBepKM BbIGMPAET cam Mo/b3oBaTe b, BpeMeHHble
WHTEpPBa/ibl MEXKAY NPOBEPKAMM YCTAHABAMBAKOTCA C YYETOM
3Ha4eHus PFD,,g B COOTBETCTBUM C TabMLEH 1 AnarpamMmmoi
B n. " loKasaTenm TEXHUKM 6e3onacHoCTH".

Mpwn BbICOKOM YacToTe 3anpocos, cornacHo IEC 61508,
nepuoguyecKkas QyHKUMOHaIbHAA NPOBEpPKa He
npegycmatpuBaeTtca. [lokasaTe/IbCTBOM
paboToCNOCOBHOCTU N3MEPUTENIBHON CUCTEMbBI ABAAETCA
yactoe obpalleHne K Hel. OgHaKo Npy ABYXKaHa/bHOM
apXUTEKTYpe A/1A NOATBEPHAEHUA U3BbITOYHOrO AENCTBUA
€CTb CMbIC/1 MPOBOAUTb NEPUOANYECKYIO DYHKLMOHANBbHYHO
NPOBEPKY Yepe3 OnpeaeneHHbIE NMPOMEKYTHU BPEMEHM.

MpoBepKy creayeT BbINOMHATL TaK, YTO6bl OHA
NoATBEPHAaNa GyHKLMIO 6830MacHOCTY BO B3aUMOAENUCTBUM
BCEX KOMIMOHEHTOB.

3T0 MOMHO 06€CneuunTb NyTeM AOCTUHEHUS nopora
cpabaTbiBaHWsA Npy 3ano/iHeHUM eMKocTU. Ecnn 3anonHeHve
EMKOCTHM [0 YPOBHS cpabaTbiBaHWs He ABASETCS YA06HbIM, TO
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NMepuopunyeckana pyHKLUO-
HaNbHaA NpoBepKa npu npu-
MeHeHUU U3MepUuTeIbHOM
cUCTeMbl ANA 3aluTbl OT ne-
penosiHeHuA.

cpabaTblBaHWE U3MEPUTENBHOM CUCTEMbI MOMXHO BbI3BaTb
nyTem MoAe/IMpoBaHWA YPOBHA WU QU3UYECKUX
U3MEpPUTENbHBIX aPDEKTOB.

JomxHa 6bITb onMcaHa MeTofmMKa NPOBEPKMU U
oxapaKTepusoBaHa NPUrogHOCTb NMPUMEHAEMbIX METOAOB U
cnoco6oB. Cama npoBepKa A0/HKHa OblTb
3a/l0KYMEHTMpPOBaHa.

Mpu oTpuuaTesbHOM pesynbTate NPoBEPKM paboTa Bcen
M3MEepUTESIbHOM CUCTEMbI JOJIKHA BbITb OCTAHOB/IEHA, a
6e30MacHOCTb Mpouecca AoNKHa NOAAEPHMBaTLCA APYrMMU
Mepamu.

Mpy aByxKaHanbHOM apxuTekType 1002D faHHble yKasaHWs
[O/HHbI BbINOMHATLCA OTAE/BHO 1A KamA0ro KaHana.

DYHKLOHANBbHOCTb M3MEPUTENIBHOW CUCTEMBI, UCMOJIb3YEMOM
ANA 3alWMTbl OT NEPenosIHEHUA, NOATBEPKAAETCA NPOCTON
(YHKLMOHANbHOM NPOBEPKOMN, KOTOpas MOXET BbINOAHATLCA
N KOHTPO/IMPOBATLCA BPYYHYIO WM NOCPEACTBOM
NOAKJIIOYEHHOM CUCTEMbI YNpaB/IeHuUA.

DyHKUMOHA/IbHaA NPOBEPKAa NPOM3BOAUTCA MyTEM
npepbIBaHMA JIMHUU MUTaHWA NO KparHen Mepe Ha 2 CeK. C
BbINOJIHEHWEM NOC/AeAyIoLEeln NpoLieAypbl COr1acHo
PYKOBOACTBY MO SKCrlyatauym.

Mpu BLINONHEHWM MPOBEPKM TaKUM CMOCOBOM HEOBXOANMO
cneguTb 3a TeM, YTOObl BUOPUPYIOLWMIM NEMEHT He Obin
MOrPyEeH B NPOAYKT.

MNpn 06paboTKe curHana Yepes CUCTEMY ynpaB/eHUA
HEeOo6X0AMMO KOHTPOAMPOBAaTb U JOKYMEHTMPOBaTb Npouecc
M3MEHEeHUs1 3HaYeHWI ToKa.

Mpn 06paboTKe cUrHana Yepes NoAKIYEHHOE YCTPOMCTBO
hopMHpOBaHMA CUrHaNa NEPUOANYECKYIO YHKLMOHAIbHYIO
NPOBEPKY MOXHO NPOU3BOAUTL NMYTEM HaKaTUA TECTOBOM
KHOMKM Ha yCTpPOMCTBE hOPMUPOBaHWA cuUrHana.
JanbHelwyio nHdopmaumio CM. B pyKOBOACTBE MO
9KCMnlyaTaumm ycTponcTea opMMpPOBaHUA curHana.
Moaxoaswme ycTporncTea GOpMUPOBAHUA CUIHaNa CM. B. M.
"TexHU4yecKkne faHHble".
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DyHKUMOHaNbHaA 6e30nNacHOCTb

9.6 [lNoKa3saTesn TeXHUKU 6e30MacHOCTH

YacToTa 0TKa30B 3/IEKTPOHUKM U BUOPUPYIOLLEN CUCTEMDI
onpegpensietca no IEC 61508 nocpeactesom FMEDA. B ocHOBY
pacyeToB MONOMHKEHbI 3HAYEHUA YaCTOTbl OTKA30B 3/1IEMEHTOB
KOHCTpYKLMKn no SN 29500. Bce 4ncnosble 3Ha4YeHMA farTca
OTHOCUTEJ/IbHO TemnepaTypbl OKpYyMatLlen cpefbl BO BpeMs
pa6oTbl +40°C. B pacyeTe TaKKe y4TeHbl yKasaHus,
N3N0M¥EHHble B N. "[lpoeKkTnpoBaHue".

3awura oT nepenosiHeHUa Mepexntoyatens pexmMmoB paboTbl CTOUT Ha "max”
Asd 49 FIT safe detected failure (1 FIT = oTkas/10°h)
Asu 387 FIT safe undetected failure
Add 163 FIT dangerous detected failure
Adu 18 FIT dangerous undetected failure
SFF >97 % [Jons 6e3onacHbIX 0TKA308B
DCsg 1% [unarHocTnyecks cteneHb NOKpbITUA DCg = Agg/(Asq +
Asu)
DCp 90 % [unarHocTnyecka cteneHb NOKpbITUA DCp = Agg/(Agq +

)\du)

MepeknoyaTenb peMMOB paboTbl CTOMT Ha "min”

Asd 39 FIT safe detected failure

Asu 373 FIT | safe undetected failure

Add 168 FIT dangerous detected failure

Adu 36 FIT dangerous undetected failure

SFF > 94 % [Jona 6e3onacHbix 0TKa30B

DCs 9 % [OunarHocTnyecka cteneHb NOKpbITUA DCg = Agg/(Asq +
Asu)

DCp 82 % [JwnarHocTuyecks cteneHb NoKpbITHA DCp = Agg/(Agq +
Aqu)

3awura oT cyxoro xoaa Mepekxntoyarenb pexmMmoB paboTbl CTOUT Ha "max”

Asa 39 FIT safe detected failure

Asu 352 FIT safe undetected failure

Add 182 FIT dangerous detected failure

Adu 43 FIT dangerous undetected failure

SFF > 93 % [Jons 6e3onacHbIX 0TKA30B

OPTISWITCH 3100 C - ¢ aBYyXnpoBOAHbIM BbIXOA0M
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O6wme cBepeHUsa

ApxuteKktypa 1001D - 3awura
OT nepenoJsiIHeHUuA

DCs 10 % [AnarHocTryecks cteneHb NOKPbITUA DCs = Agg/(Asq +
)\SU)
DCp 81 % [unarHoctnyecks cteneHb NoKpbITUA DCp = Agg/(Agg +

}\du)

MepekntoyaTenb pexnumoB paboTbl CTOMT Ha "min”

Asd 45 FIT safe detected failure

Asu 361 FIT safe undetected failure

Add 173 FIT dangerous detected failure

Adu 37 FIT dangerous undetected failure

SFF > 94 % Jonsa 6e3onacHbIX OTKA30B

DCs 1% [unarHoctnyecks cteneHb NOoKpbITUA DCg = Agg/(Asq +
Asw)

DCp 82 % [unarHoctnyecka cteneHb NoKpbITUA DCp = Agg/(Agg +
Adu)

T amarvocrun BPEMA AMArHOCTUYECKOW NPOBEPKM 100 cek.

MTBF = MTTF + MTTR 1,59x10% h

MakKc. Bpema UCrnob30BaHUA U3MEPUTE/IbHONM CUCTe- npuén. 10 net

Mbl ANA PYHKLMKM 6e30MacHOCTM

OpHOKaHanbHaA apXUTEKTypa
SIL2 (Safety Integrity Level)

HFT = 0 (Hardware Fault Tolerance)

MepekntoyaTenb pexnmMoB paboTbl CTOMT Ha "max”

PFD,yq

Throof = 1 TOA < 0,008 x 102
Teroot = 5 NET < 0,039 x 102
Teroot = 10 NET < 0,077 x 102
PFH [1/h] <1,8 x 10%h

MepeknoyaTenb pexmMMoB paboTbl CTOUT HaA "min”

PFD,,q

Teroot = 1 704 < 0,016 x 102
Throot = 5 NET < 0,078 x 102
Teroof = 10 neT < 0,156 x 102
PFH [1/h] <3,6 x 10%h
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DyHKUMOHaNbHaA 6e30nNacHOCTb

ApxuteKktypa 1001D - 3awuTa
OT cyxoro xopa

ApxuTteKktypa 1002D - 3awura
OT nepenosiHeHUa

SIL2 (Safety Integrity Level)
HFT = 0 (Hardware Fault Tolerance)

MepeKknoyaTenb pemnMoB paboTbl CTOUT Ha "max”

PFD.yg
TProo' =1 roa < 0,019 x 10-2
Teroot = 5 NET < 0,093 x 102
Teroot = 10 neT < 0,186 x 102
PFH [1/h] <4,3x10%h

Mepexntoyatens pexmmos paboTbl CTOUT Ha "min”

PFD.yg
Trroot = 1 TOA < 0,016 x 102
Tproot = 5 €T < 0,081 x 102
Throot = 10 nET < 0,162 x 102
PFH [1/h] <3,7x10%h

[ByxHaHanbHaA apXUTEKTypa

3pecb Aaetca npuMep YCTaHOBKU M3MEPUTESIbHON CUCTEMbI B
[BYXKaHa/IbHON apXUTeKType AnA NPUMEHEHUA C YPOBHEM
SIL3. MNpu aByxKaHaNbHOM apXUTEKTYPE CneayeT yuuTbiBaTbh
nokasaresib 06Liei NpuinHbl 0TKasoB = 10 % (Hanxyawun
cnyyan).

Ecnu ycTpoiicTBa ycTaHaB/MBalOTCA B UHOW
(MHOroKaHaIbHOM) apXUTEKTYpPE, TO 3HAYEHUA HYHKHO
pacuunTbIBaTb Ha OCHOBE AaHHbIX BbILLIE 3HAYEHWI YaCTOTbI
OTHA30B CrneuuanbHo AJist BbIGPaHHOrO NPUMEHEHWS.

SIL3 (Safety Integrity Level)
HFT = 1 (Hardware Fault Tolerance)

MepekntoyaTens pexumoB paboTbl CTOMT Ha "max”

PFD.yg
Trroot = 1 TOA < 0,007 x 10
Teroof = 5 NET < 0,036 x 10°®
Teroof = 10 NET < 0,073 x 103
PFH [1/h] <1,8x10%h

MepeknoyaTens pemMoB paboTbl CTOMT Ha "min”

PFD.yg
Throof = 1 FOA <0,015x 103
Throot = 5 €T < 0,076 x 10
Teroof = 10 neT < 0,153 x 10

OPTISWITCH 3100 C - ¢ aBYyXnpoBOAHbIM BbIXOA0M
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ApxuteKrtypa 1002D - 3awuta
OT CyXOro xopa

BpemeHHaﬂ 3aBUCUMOCTb
PFD,yq

‘ PFH [1/h] ‘ <2,0x10%hn |

SIL3 (Safety Integrity Level)
HFT = 1 (Hardware Fault Tolerance)

MepekntoyaTenb pexmmoB paboTbl CTOUT Ha "max”

PFD,yq
Throot = 1 704 <0,018 x 10
Throof = 5 €T < 0,091 x 103
Throot = 10 n€T <0,184 x 10
PFH [1/h] <2,3x10%h

MepeknoyaTenb pexmMMoB paboTbl CTOUT Ha "min"

PFD,q
Throot = 1 TOA < 0,016 x 10
Throof = 5 NEeT < 0,079 x 103
Throof = 10 NET < 0,160 x 103
PFH [1/h] <2,1x10%h

B npeaenax 10 net 3aBucMMoCTb PFD, g OT BpemMeHn paboTbl
npubauKaeTca K IMHEMHON. [JJaHHble Bblle 3HaYeHus
[eNCTBUTE/IbHbI 417 BPEMEHHOMO MHTepBana Tprgof, MO
MCTEYEHNM KOTOPOro A0/KHA NPOBOAUTLCA NepuoanyecKasn
(hyHKUMOHaNbHAA NpoBepKa.

APFDg,q

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

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

() E—
@

»

|
|
|
|
|
| |
I I
T T
1 5 10 TProof

Puc. 13: BpemeHHas 3aBucumocTb PFD,, 2
PFD,g =0

PFD,,, Yepes 1 rog

PFD,,, Yepes 5 net

PFD,,q yepes 10 net

L NVRLVEEN

2 Yucnosble 3HAYEHWA CM. B TabauLe Bbile.
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MpunoxeHne

10 MpwunoxeHue

10.1 TexHU4YeCKUe paHHble

O6wue cBepeHUsA

Matepunan 316L cooTBeTCTBYET HepaBetowen ctanun 1.4404 nnam 1.4435

KoHTaKTWpyloLMe ¢ NPOAYKTOM MaTepuasbl

— Pe3bboBoe npucoegmHeHue

— ®MnaHueBoe NpUcoegMHEHNE

— YnnotHeHue

— Bwubpupytowas suaka

— YanvuHuTenbHaa TpybKa g 43 Mm

316L
316L
Klingersil C-4400
316L
316L

Matepuanbl He KOHTaKTUPYIOWMX C NPOAYKTOM AeTanen

— Hopnyc

—  YNnoTHWUTENbHOE KOJbLO MEXAY
KOPMYCOM M KPbILIKOM Kopnyca

—  Hnemma 3asemnenua

Bec

— € NJIacTUKOBbLIM KOPMNyCcoM

—  C aJIIOMMHMEBBIM KOPMYCOM

— C KOpMyCcOM W3 HepPIKaBEeoLLEN
cTanm

Makc. 60KoBan HarpysKa

Mnactnk PBT (nonuacTtep), aloMUHUA C
NMOPOLLUKOBbIM NMOKPbLITUEM, HEPX. CTanb 316L

NBR (Kopnyc U3 Hepr. CTasu), CUIMKOH
(Kopnyc 13 nnacTuka/antoMmHKUA)

316L

1500 r
1950 r
2300 r

600 H (Boosnb K 6GOKOBOM NOBEPXHOCTU BUJIKM)

BbIxoAHblE XapaKTepPUCTURU

Bbixog

MNpumeHnmoe yCcTponcTBO
(popmupoBaHUA cUrHana
BbixogHol curHan

— Pemum min.

—  Pexum max.

[ByXnpoBOAHbIN BbIXOA,
SU 501 Ex

Bunbpupyrowmii anemMeHT He NOKpPbIT
nNpoayKToM - 16 mA +1 mA

Br6pupyowmin aneMeHT NOKPbIT MPOAYKTOM -
8 mA 1 mA

BubpupyioLwmii aneMeHT He NOKpPbIT
NpoAyKToM - 8 mA +1 mA
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CuvrHan HemMcnpaBHOCTH

Perunmbl paboThbl (NepeKraoyaemble)
Bpewmsa nHTerpauum
npy NOrpyHeHnn

npy o6HaMKeHUH

BubpupyoLWwmii 91eMEHT NOKPLIT NPOAYKTOM -
16 mA +1 mA

<2,3mA

min/max

npmbén. 0,5 cek.
npuén. 1 cek.

OHpy:Katowme ycnosus

Temnepatypa OKpyHawLLein cpeabl Ha
Kopnyce

Temnepatypa XpaHeHus 1
TPaHCMNOPTMPOBKM

-40 ... +80°C

-40 ... +80°C

Pa6ouune ycnoBusa

Uamepsieman BennuMHa
[Jasnexune npouecca

MpeaenbHbI YpOBEHb ChiNy4YMX NPOAYKTOB
-1 ... 16 6ap/-100 ... 1600 KMNa

@k
16 bar.
(232psi) !
_.6barl . 1:
(87psi) !
. = = | . >
-50°C 0°C 50°C  100°C  150°C  200°C  250°C
(-58°F)  (82°F) (122°F) (212°F) (302°F) (392°F) (482°F)
Puc. 14: [laBneHne npoyecca - Temnepatypa npoayKra
1 Temnepatypa npogyKra
2  [asnenne npoyecca
OPTISWITCH 3100 C (HepraBetowian -50 ... +150°C
ctanb 316L)
TemnepaTypa npouecca (Temnepartypa -50 ... +250°C

pe3bbbl nan hnaHua), ¢
TemnepaTypHOM BCTABKOM (BapuaHT)
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@
0 -
T 0 T T T T -
sorc %P 50°C  100°C 150°C  200°C  250°C
(-58°F) (122°F)  (212°F)  (302°F) (392°F) (482°F)
L_-40°C : | . |
(-40°F)

Puc. 15: Temnepatypa oKpymarowesi cpeabl - Temnepatypa npogyKTa
1 Temnepatypa npoayKTa

2  Temnepatypa OKpyaroLer cpesbl

3 TewmnepaTypHas 30Ha C TeMnepaTypHOH BCTaBKOM

MnoTHOCTL
—  CcTaHAapTHO >0,02 r/cm®
—  NOCPEeACTBOM HaCTPOMKM >0,008 r/cm®

3neH'rp0|\nexaHmecu ue faHHble

Ha6enbHbi BBOA/pasbem 3
— OpHoKamepHbIM Kopnyc e 1x KabenbHbI BBOA M20x1,5 (Kabenb @
5 ... 9 mm), 1x 3arnywka M20x1,5
nnu:

e 1x Konna4voK Y2 NPT, 1x 3arnywka Y2 NPT
Wnu:

e 1x pasbem (B 3aBMCMMOCTM OT
ucnoJsiHenusa), 1x sarnywka M20x1,5

MpyHHUHHBbIE HOHTaKTbI AN npoBoga cedeHvem 1,5 mm?

AnemeHTbl HACTPOIKKU

MepeKnoyaTesb PEHUMOB paboThl
- min CurHanmsaums MMHUMa/IbHOTO YPOBHS WK
3awmTa oT Cyxoro xoga

- maxX CurHannsaumsa maKCMmanbHOro YPOBHA 1In
3auuTa OT nepenosiHeHnA

3 B 3aBucumocTv oT ucnonHenuna: M12x1, no DIN 43650, Harting, Amphenol-
Tuchel, 7/8" FF.
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MutaHue

HanpsameHne nutaHua

10 ... 36 V DC (4epe3 ycTpomcTBo
hopmMMpOoBaHuNA curHana)

3awuTa

HnmMmaTtuyeckoe UcrnosHeHWe
KaTteropusa nepeHanpsmeHun
Knacc sawuthbl

IP 66/IP 67
1]l
Il

Bupg, B3pbiBO3aWMTbI 4

ATEX I 1G, 1/2G, 2G EEx ia IIC T69
ATEX I1 1G, 1/2G, 2G EEx ia IIC T6 + ATEX Il 1/2 D IP66 T

ATEX Il 1/2G, 2G EEx d [IC T6

ATEX 111/2D IP66 T ©

4)
5)
6)

CM. COOTBETCTBYIOLLYIO AOKYMEHTaLMIO.
TONbKO C 9NEKTPOHUKOM "Z"
TemnepatypHble AaHHble CM. B COOTBETCTBYIOLLEN AOKYMEHTauum
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10.2 Pasmepbl

OPTISWITCH 3100 C?

~69mm ~ 116mm
~ 69mm 23 o
(223032")  |g 77mm @l z3717/mcn “ ;gzt)mm
(3 152"} (8 152) (3 5h6)
7 oVUS S 2 oYo § 7 oUS o

117mm
(4 3954")
(431/64")

112mm
(4 13/32")

M20x1,5/ M20x1,5/ M20x1,5/

NPT g Yo NPT :‘ Ye NPT

Puc. 16: BapuaHTbl Kopnyca

1 [lnacTuKoBbivi Kopryc

2  Hopnyc n3 HepaBserowei crtanm
3  AsomMuHMeBbIN Kopriyc

7 Bce pasmepbl B MuAIMMETpax (gtonmax)
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'(11%p4")

G1LA

2 43mm (1 11/15")

220mm (8 21/32")

150mm (5 29/32")

Puc. 17: OPTISWITCH 3100 C ¢ pe3b6oBbiM npucoesmHeHmem G1%A
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3  34mm (1 11/35")
S
£
£
2
Puc. 18: TemnepatypHasa BcTaBKa
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10.3 CepTuduKatbl

3aaBneHue o cooTrBeTcTBUM SIL

Konformitdtserkldrung

declaration of conformity
Déclaration de conformiteé
IEC 61508 / IEC 61511

KROHNE S.A.5.
Les Ors
26103 ROMANS

France
erklart als Hersteller, dass die Vibrationsgrenzschalter

declares as manufacturer, that the vibrating level switches
déclare en tant que fabricant que les détecteurs vibrants

OPTISWITCH 3100 C, 3200 C, 3300 C
mit [ with / avec VB60C / ...R/..T/..N/..Z (Ex)

Set,

entsprechend der IEC 61508 fir den Einsatz in sichert
geeignet sind. Die Sicherheitstechnische Kennzahlen sowie die S|chameutsh|nwelse im
Safety Manual sind zu beachten.
(siehe entsprechende Betriebsanleitung, Kapitel ,Funktionale Sicherheit”)

according to IEC 61508 are suitable for safety instrumented systems (SIS). The safety
related characteristics as well as the instructions of the safety manual must be considered.
(see corresponding operating instruction, chapter “Functional Safety”)

conviennent a une utilisation dans les systémes de sécurité instrumentés suivant la norme
IEC 61508. Les caractéristiques techniques relatives a la sécurité ainsi que les consignes de
sécurité stipulées dans le Safety Manual sont & respecter.
(voir la notice technigue de mise en service au chapitre ,Sécurité fonctionnella”)

Romans, 21.10.2005
KROHNE 5.A.5.

o %«/

Dr. Flarian Stengele
Geschafisfiihrer
Managing Director
Directeur général

Puc. 19: SaaBneHne o coorBetcTBum SIL
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3anaBneHue o coorBetcTtBun CE

Ce€

Konformitatserklarung

Declaration of conformity
Déclaration de conformité

KROHNE

Krohne S.A.8.
L Ors B 04
F-16103 Romans Cedex

erklart in alleiniger Verantwortung, daft das Produkt / declare under
our sole responsibility that our product / déclare sous sa seule
responsabilité que le produit

OPTISWITCH 3100 C, OPTISWITCH 3200 C, OPTISWITCH 3300 C,
mit Relaisausgang / with relay output / avec sortie relais (VB60R)
mit T i 1 with i output / avec sortie transistor (VBE0T)
mit ilei g | with t ire output | avec sortie bifilaire (VBG0Z)

auf das sich diese Erklarung bezieht, mit den folgenden Normen

Ubereinstimmt / to which this declaration relates is in conformity

with the following standards / auquel se référe cette déclaration
est conforme aux normes

Emission / Emission / Emission — EN 61326 - 1997 (Klasse B)
Immission / Susceptibility / Immission — EN 61326 © 1997 / A1 1998
EN 61010 -1 : 2001

gemaf den Bestimmungen der Richtlinien / following the provision
of Directives / conformément aux dispositions des Directives

T3/23 EWG
89/336 EWG

[ 2 = 1
Q< ]
07.07.2004 J e au Jézu A
7

iV./pp PO Florian Stengele

Puc. 20: 3asiBnerHune o cootsetctamn CE
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3aBopcHoW cepTUdUKaT

Manufacturer declaration  no. 24653

Mesars. Krohne 5.A.5.
Les Ors BP 58
F-26103 Romans Cedex
declares that the Compact vibrating level switch from types OPTISWITCH 3000 C, 3100 C, 3200 C, 3300 C
with two-wire output

in accordance with DIN/EN G0079-14/2004 paragraph 5.2.3 item ¢ 1
and when used comecily under the condition that the operator follows the mstructions in the documents listed:
- Mounting and operating instructions in the Operating Instructions manual

Data and i of this
Installation regulations

are suitable for use in Zone 2
The max. surface temperature increase” during operation is 40K,

‘With an ambient temperature of 70°C on the housing and a process temperature of 70°C, the max. surface temperature” is
110°C during operation,

Measures 1o maintain the expiosion protection during operation:

- This declaration i only applicable if OPTISWITCH is operated within the stated electrical threshold values.

- Permissible operating voltages: 10...36Y DC (via the signal condiioning instrument)

- The instrument must be installed and operated in such a way that no danger of ignition is expected due to elecirostatic
charge (depanding of the version, the process fitting, the plastic coated probe part or the housing are made of electrically
nan-conductive plastic).

The avaitability, the perfect quality and the comect position of the seal between the lower part of the housing and the cover
must be ensured, the cover must ba screwed on tightly.

- IFthe instrument is operated with open cover or if the switchipotentiometer is used, make sure thal there is no explosive
almosphers

= Make sure that the cable entry is fight and strain-relieved: the outer diameter of the connection cable must be adapted to
the cable entry; the pressure screw of the cable entry must be tightened carefully.

- Free openings for cable and cable entries must be covered tightly.

- OPTISWITCH must be mounted in such a way that contact of the sensor to the vessel wall can be excluded by taking
vessel installations and flow conditions in the vessel into account.

- The surface temperature must not exceed the ignition of the 1 explosi

"Single compeneant in the instrument
This instrument was judged by a person meeting the requirements acc. to DIN/EN 60079-14,

Krohne S5.A.5,
Romans Cedex, den 31.05.05

o 5%«/

1V, Stengele

Puc. 21: 3aBogcKov cepTugmKat

OPTISWITCH 3100 C - ¢ ABYyXnpOBOAHbIM BbIXOLOM

122090-NY-55662



29955-RU-060221

|KREIHNE|

MpunoxeHne

OPTISWITCH 3100 C - ¢ aBYyXnpoBOAHbIM BbIXOA0M

49



MpunoxeHne

|KF\'DHNE|

50

OPTISWITCH 3100 C - ¢ ABYXnNpOBOAHbLIM BbIXOA0M

122090-NY-55662



29955-RU-060221

|KREIHNE|

MpunoxeHne

OPTISWITCH 3100 C - ¢ aBYyXnpoBOAHbIM BbIXOA0M

51



Anderungen vorbehalten

29955-RU-060221



	Содержание
	1 О руководстве по эксплуатации
	1.1 Функция
	1.2 Назначение
	1.3 Используемые символы
	2 В целях безопасности
	2.1 Требования к персоналу
	2.2 Надлежащее применение
	2.3 Неправильное применение
	2.4 Общие указания по безопасности
	2.5 Соответствие требованиям по электромагнитной совместимости
	2.6 Соответствие SIL
	3 Описание  
	3.1 Комплектность
	3.2 Принцип работы
	3.3 Настройка 
	3.3 Настройка 
	3.4 Хранение и транспортировка
	4 Монтаж
	4.1 Общие указания
	4.2 Рекомендации по монтажу
	5 Подключение к источнику питания
	5.1 Подготовка к подключению
	5.2 Порядок подключения
	5.3 Схемы подключения (однокамерный корпус)
	5.3 Схемы подключения (однокамерный корпус)
	6 Пуск в эксплуатацию
	6.1 Общие указания  
	6.2 Элементы настройки 
	6.2 Элементы настройки 
	6.3 Таблица функций
	7 Обслуживание и устранение неисправностей
	7.1 Обслуживание
	7.2 Устранение неисправностей
	7.3 Замена блока электроники
	7.4 Ремонт прибора
	8 Демонтаж  
	8.1 Порядок демонтажа
	8.2 Утилизация
	9 Функциональная безопасность
	9.1 Общие указания  
	9.2 Проектирование
	9.3 Пуск в эксплуатацию
	9.4 Рабочее состояние и состояние отказа
	9.4 Рабочее состояние и состояние отказа
	9.5 Периодическая функциональная проверка
	9.6 Показатели техники безопасности
	9.6 Показатели техники безопасности
	10 Приложение
	10.1 Технические данные
	10.2 Размеры
	10.3 Сертификаты

