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1.BBEOQEHUE

lazoaHanmsatopsbl (FA) n rasoaHanutnyeckne cuctemol (IC) "CerncoH" mogenn CII -
370 3¢ deKTUBHbIE 1 HageXHble Npubopbl. OHM He TpebyloT BMellaTenbCTBa Nepco-
Hana npwu 3KCnayaTayum, NpocTbl B YCTAHOBKE 1 0OCNYXUBaHUU, MpU 3ToM obecne-
UMBAIOT BbICOKME METPOJSIOrMYecKre XxapakTepuctnku. OgHako, 4tobbl 3TN KavecTBa
NPOABUANCL B MOJIHOW Mepe, nepen YCTAaHOBKOW W MOAK/OYEHNEM BHUMATENIbHO
n3yumTe PykoBoacTBO no skcnayatayum!

A 1 IT'C "CeHCOH" JOMKHbI NPUMEHATLCA TONbKO ANA Lefell U B YCNOBUSAX, onpe-
[eNeHHbIX B AaHHOM pykoBofcTse. Jllo6oe HeCaHKUMOHUPOBaHHOE M3MEHEHMNe KX
KOHCTPYKUMN 1 OTAENbHbIX 3JIEMEHTOB, HeHajnexalni MOHTaXX MOTryT NMpuBecTu
K gerpagaunuv 3aaBneHHbIX METPONOTMUYECKUX 1 SKCMyaTalMOHHbIX XapaKTepUCTUK
M CTaTb NPUYMHON OTKa3a NPOmn3BOAUTENA B FapaHTUIAHOM 06CNYKMBaHWN.

[a3oaHannTMyeckasa cuctema COCTOUT M3 rasoaHanmsatopa "CeHcoH-CM-9001"
(MHTennekTyanbHoro ceHcopHoro mogyna - WCM), mogyna KoMMmyTauumm v TpaHC-
nAauum (MKT) n komnnekTa BCroMoraTteNibHOro obopypoBaHuA. [a3oaHanmsaTop
"CeHcoH-CM-9001" n mogynb MKT aBnaoTCA CpefcTBamm U3MEPEHUIA U BKIIOYEHbI
B [oCcyQapCTBEHHbIN peecTp CpeAcTB nsmepeHun. Neprognyeckon nosepke B xoae
3KCNyaTaumnm nognexmT Tonbko "CeHcoH-CM-900" Mpu 3Tom He TpebyeTca AeMOH-
TaX ApYrux anemeHToB cuctemMbl. KoHcTpyKuuma I'C obecneyrBaeT NpoCTOTY 3aMeHbI
"CeHcoH-CM-9001". B cnyuyae npumeHeHna nHtepdelica "Tokoaa netna 4-20 mA"
nosepke (HesaBmcmmo oT "CeHcoH-CM-9001") nognexnt n mogynb MKT. Mpwn 3Tom B
60NbLUMHCTBE C/lyyaeB ero eMOHTax He TpebyeTca.

lazoaHanmsatopbl  "CeHcoHn" mogenn CI  wcnonHewma 7031  (ganee
"CeHcoH-C1-7031") KOHCTPYKTUBHO MOMHOCTbIO WAEHTUYHbI ra3oaHanuTUUYeCKUM
cuctemam "CeHcoH-C1-7031-CM". Ta3oaHanu3atopbl "CeHcoH-Cl1" BKntoyeHbl B [ocy-
[apCTBEHHbIN peecTp CPeAcTB U3MEPEHU U NognexaT Nepofunyeckoln noBepke
KaK eguHoe yCcTponcTBO. MHTennekTyanbHbI CEHCOPHbIN Moaynb 1 mogynb MKT B
COCTaBe 3TMX NPUOOPOB He ABNAITCA HE3ABMCMMbIMU CPEeACTBAMY U3MEPEHUN 1
noBepke He nogsexar.

Ona notpebutens Bce pasnuuve mexay A "CeHcoH-CA" n COOTBETCTBYIOLWMMY
UM ra30aHaIUTUUYECKUM CUCTEMAM 3aKJloYaeTcsl B OOBbEKTE MOBEPKM U KOMMEKTE
COnpoBOAUTENIbHON AOKyMeHTauuu. [o3ToMy B AAHHOM PYKOBOACTBE MO 3KC-
nayataumm Mbl paccmatpuBaem opgHoBpemeHHo u [C "CeHcon-CO-7031-CM", wu
lA"CeHcoH-C1-7031" [na nx otnnumA B Ha3BaHue [C gobasnaertca cydodukc "CM"
[na onpepgeneHHOCTM ONUCbIBaOTCA MMeHHO 'C, BCe N3N10KeHHOe MOHOCTbIO OTHO-
CUTCA N K COOTBETCTBYIOLLMM Fra3oaHanm3atopam.
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2. HASBHAYEHUWE U NPUHL T PABOTbI

"CeHcoH-Cl" - 3TO CTaUMOHAPHbLIA OQHOKaHaNbHbIN NPUGOP ANS HEMpPepbIBHOrO

KOHTPOJNA KOHUEeHTpaLumy rasa B pabouei 3oHe. OH obecneurBaeT BbICOKNIA YPOBEHb

NPOTVMBOABAPUIHON 3alNTbl B 30HaX, rAe BO3MOXHO MpPEBbILEHNE KOHLUEeHTpaumnn

roploYnx N TOKCMUHbBIX BELeCTB, a TakXe MpeBbllleHNe/CHUXKEeHNE KOHLeHTpaumnm

Kucnopoga. PaboTa rasoaHannsaTtopa 0OCHOBaHa Ha HeMpepbIBHOM Npeo6bpa3oBaHm

CMTHaNoB, NOCTyNaLWmX OT ra3ouyBCTBUTENIbHbIX CEHCOPOB (Y4yBCTBUTESIbHbBIX 3Je-

MEHTOB), B LdpoBble 3HaUeHNA KOHLeHTpaLum ra3os. [lonyyeHHble 3HaYeHMA KOH-

LeHTpauum TPaHCIMPYITCA BO BHEWHWe ceTu nepepaun nHdopmaumm (umdposblie

1 aHanorosble) u/unmn otobpakatTca Ha LMPPOBOM MHAMKATOPE.

B 3aBMCMMOCTN OT U3MepsAeMblx BeLlecTs, B [A NCNONb3yoTcA ra3ouyBCTBUTENbHbIE

CEHCOopbl, OCHOBAHHbIE Ha Pa3fIMYHbIX MPUHLMNAx Npeobpa3oBaHus:

+ MONYNpPOBOAHWUKOBLIN — Ha afcopbumnm razoob6pasHoOro BelecTBa NOBEPXHOCTbIO
rasouyBCTBUTENIBHOIO CJIOA CEHCOpPA C M3MEHEHMEM 3N1eKTPUYECKOro CONpoOTUB-
NeHUs 3TOro cos;

+  JNIEKTPOXMMUYECKUN — Ha BO3HUKHOBeHUN S[]C Ha aNeKTpoaax ceHcopa Npu Xu-
MUYECKOW peakLnn C MU3MepAeMbliM BELLECTBOM;

+ TEPMOKATaMTUYECKM/ — Ha TEPMOXUMMUYECKOW peakunu ropryero BellecTsa
C KMCNIOPOAOM BO3AyXa Ha MOBEPXHOCTW KaTann3aTopa YyBCTBUTENbHOrO re-
MEeHTa C BblgeNnieHreM Tenna v M3MeHEeHWEeM 3N1IeKTPUYECKOro COMpoTUBIEHNA
ceHcopa;

+ OMTUYECKU — Ha usbmpaTesbHOM MOrJIOWEHMM Fa3aMmn SHeprum B MHPpakpac-
HOW, BUAMMOW 1 ynbTpaduroneToBon obnactax cnexkTpa;

+ TEPMOKOHAYKTOMETPMYECKUI — Ha OCHOBE Pa3nnyma TenaonpoBOLHOCTM BO3yX
W LieNieBblX ra3os;

+ GOTOMOHMN3ALMOHHDBIN — Ha OCHOBE U3MEPEHMA BENMUYNHBI MIOHHOTO TOKa npu ¢o-
TOMOHM3aLUMN aHaNN3MPYyeMOoro rasa.

3. BbIXOOHbIE CUTHAIJbI

* YHUOMLMPOBAHHbIN aHaNOroBbl BbIXOAHOW curHan "TokosasA netnda 4-20 mA"
(kpome ncnonHeHunn Ma u Ga);

« umndposon curHan no npotokony MODBUS RTU no kaHany RS-485.

4, OCOBEHHOCTU N NMPEMMYLLUECTBA

+ BUWA aHanNM3Mpyemoro BellecTBa MOJIHOCTbIO onNpefenaeTca NpUMeHeHeM KOH-
KpeTHoro ICM. CMeHV1B 3TOT MOy b, MOXHO M3MeHUTb onpeaensembli ras. Mpwu
3TOM He TpebyeTca 3ameHATb Bcio [C;

- nosepke B cocTaBe I'C nognexut tonbko NCM;



lasoaHanusartop "CeHcoH-C1-7031"

BbICOKOHafie)KHas yaaponpoyHas B3pbiBo6e30onacHaa KOHCTPYKLMA;

KOpnyc U3 HepaBetLlel cTanu;

KOHCTPYKLUA UCKITIOYaeT BO3MOXKHOCTb HenpegHaMepeHHbIX BO3AENCTBUN Ha U3Me-
puTenbHble O/I0KM NPV MOHTaXe Npubopa 1 NOAKIIOUYEHNN NEKTPUYECKKX Kabeneit;
BO3MOXHOCTb MHTErpaLmm ¢ CUCTEMON OTOOPaKeHMA 1 YNPaBneHNsa BHELWHUMM
ycTponcteamn MKNYC.

5.O0BJIACTb MPUMEHEHNWA

IC "CeHcon-CL1-7031-CM" cocTtouT 13 mogynen BO B3PbIBO3ALMLLEHHOM WCNOMHe-
Hun (d-obonouka). O6nactb NpumeHeHua I'C — B3pblBOOMNaCHble 30HbI KnaccoB 0, 11 2,
B KOTOPbIX BO3MOXHO 06pa3oBaHMe WM MOCTOAHHOE NPUCYTCTBME B3PbIBOOMACHbBIX
ra3oBblX CMecein:

Ha NpeanpUATAAX XMMUYECKON, OObIBAIOLEN 1 MeTanypruyeckon nNpombILLIeHHO-
CTW, TAKOKPACOYHbIX MPOM3BOACTBaX, MPON3BOACTBAX YAOOPEHMI 1 NacTMace;

Ha CeNlbCKOX03ANCTBEHHbIX 06beKTax (KMBOTHOBOAUECKME hepMbl, XPaHWNLLA Ceflb-
CKOXO3ANCTBEHHOM NPOAYKLMW, SN1eBaTopbl 1 Ap.);

Ha NpeanpPUATUAX NMLLEBOV NPOMBbILLIEHHOCTY;

B OUYMCTHBIX COOPYXKEHUAX;

Ha NpeanpPUATUAX TOMNJIMBHO-IHEPreTMYECKOro KOMMEKCa, KOTeTbHbIX;

B OOPTOBbIX CUCTEMAX MOPCKMX U PEYHbIX CYLOB;

Ha o6beKTax NPMOpPeXHON 30HbI (HaNMBHbIE 3CTaKabl, MOPCKME TEPMUHANbI 1 MNP.);
BO MHOXeCTBe APYrnX NPUNOKEHWI.

6. MTHOOPMALMA ONA 3AKA3A

I'C "CeHcoH-Cl1-7031-CM" BbinycKalTCA B PasfNUYHbIX BapuaHTaX KOHCTPYKTMBHOIO
NCMOSHEHNA.

O603HaueHMe Npu 3aKase:

CeHcoH-CA1-7031-T-CM-G-S-L

L LnuHa kabens, m (ecnv HeT - cTaHaapTHasA 1,8 m)
Tun ceHcopa: Ol - ontuyeckui, MM - nonynpoBoAHNKOBbIN,
TK - TepMmoKaTanutnyeckmi, X — 31eKTPOXUMNYECKUIA

M3mepsiemblii KOMMOHEHT 1 HoMep Anana3oHa n3mepeHui (Tabn.1-7)

Mpri3Hak MoAynbHON ra3oaHanuTNYeckon cuctembl. bes o6o3HaueHun
CM n3pgenvie noctaBnAeTca Kak eAnHbIn npubop (cmeHa MCM HeponycTma)

—— T - TexHOMOrM4YecKoe UCMOosHEHVE
Mopgenb (7031, 7031-Ma unu 7031-Ga)

Mpumep o603HaueHuns: CeHCOH-C1-7031-CM-H2-21-TK-5. Cucrema rasoaHanmtuyeckas
Ha Bofopog, AnanasoH ot 0 o 2 % 06. [ONU, C TEPMOKATAIMTUYECKIIM CEHCOPOM, AnvHa Kabens 5 m
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7. HAJIMYNE CEPTUOUKATOB
CBnAeTenbCcTBO 06 YyTBEPXKAEHUMN TUNA CPELCTB U3MEPEHU.

CepTndukatbl 06 yTBEpKAEHUM TMNa CPeLCTBa N3MepeHUn B pecnybnukax bena-
pycb 1 KasaxcraH.

« CepTudukatbl COOTBETCTBUA TPEOOBAHMAM TEXHNYECKOTO periaMmeHTa TaMOXeH-
Horo coto3a TP TC 012/2011 "O 6e30omacHoCcT 060pyAoBaHUA Anst paboTbl BO
B3pbIBOOMACHbIX cpefax”.

« CepTtudukar cootBetcTBmA TpeboBaHmam FOCT P 52319-2005 (MK 61010-1:2001)
nFOCT P 51522.1-2011 (M3K 61326-1:2005). Cuctema ceptudukaumm rOCT P.

« [Jeknapauusa o cootBetcTBUM TpeboBaHmAm TP TC 020/ 2011 "dneKTpomarHut-
Haf COBMeCTMMOCTb TEXHUYECKNX cpecTB".

« CepTndukat coOTBETCTBUA CUCTEMbl MEHeAXMeHTa KauyecTBa TpeboBaHUAM
FOCT P MCO 9001-2015 (ISO 9001:2015).

CBMAETENbCTBO O TUMOBOM 0f06peHUM POCCMIACKMM MOPCKUM PErMCTPOM CYAO-
xopcTta N219.07158.120.
MoapobHee CM. Ha canTe www.senson.ru

8. MEPbI MPOMBbILLIEHHOW BE3OMNACHOCTU

« pabote ¢ I'C gonyckaloTca nmua, M3ydymBluMe HacTosAlee PyKoBogCTBO MO 3KC-
nnyatayuu, npoweawmne NHCTPYKTaXK Mo TexHuke 6e30MacHOCTM 1 MMeLlme
KBanuduKaLuUoHHYIo rpynny no snektpobesonacHocTn He HuXe lll, a Takxe fo-
KYMeHTbl yCTaHOBNeHHoro obpasua focroptexHagsopa.

« MoHTax 1 3KcnnyaTauua cpefcTB SHeprocHabxeHnsa annapaTypbl JOMXKHbI CO-

OTBETCTBOBAaTb NpaBuiam 1 Hopmam "lpaBun yCTPONCTBaA 3NeKTPOyCTaHOBOK"
(nys).
Mpn pa6oTe ¢ I'C JONXHbI BbINOMAHATLCA MEpPONpuUATUA NO TexHuKe 6Gesonac-
HOCTM B COOTBETCTBUM C TpeboBaHMsAMU "TlpaBUN TeXHUYECKON SKCnayaTauum
3N1eKTPOYCTaHOBOK noTpebuTteneit”, B Tom uncne . 3.4 "SneKTpoyCcTaHOBKM BO
B3PbIBOOMACHbIX 30Hax".

- Ta3oaHanuTMyecKas cMcTema JoJKHA ObITb MOAK/IOUEHA K YCTPOMCTBY 3a3emrie-
HUA.

9. CNEUMAJIbHbIE YCJTOBUA MPUMEHEHUA

Cnepyet obeperatb [C oT ygapoB no Kopnycy, BMOpauuini M MexaHMU4yecKmnx
nospexpaeHun. He ponyckaetca nageHve npubopa c BbicoTbl 6onee 1 m.

Mpu akcnayaTaumm He fonyckanTe nonafaHUA NbUn, FPA3M U BRarvu B oTBEPCTUA
ANnA AoCTyna Bo3jyXa K ra3ouyBCTBMTEIbHOMY CEHCOpPY razoaHanusartopa. Cnepyet
nepvoanyeckn yaanatb 3arpA3HEHNA CTPyel CyXOro CXaToro Bo3ayxa.
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Bo nsbexaHue BbIxofa 13 CTPos TePMOKaTaIUTUYECKUX U MONTYNPOBOAHNKOBbIX
ceHcopoB KATETOPUYECKW 3ANPELWAETCA nogaya Ha CEHCOPbI YACTOTO MeTaHa,
nponaHa, byTaHa 1 4pyrux ropioyrx ra3oB 1 NapoB C KOHUeHTpaLyuel 6onee 100%
HKIP.

He pekomeHayeTcAa 3KcCniyaTupoBaTb rasoaHann3aTtop Mpu KOHUEHTpauuax
KOHTPONMpPYEMbIX Fa30B, MPEeBblWAKLWNX HOMUHANbHbIE AMana3oHbl M3MepeHUs
(tTabn.1-8).

3ANPELWAETCA skcnnyatauma 'C c noBpeXgeHHbIM KOPMNYCOM, a Tak»Ke UCNoJib-
30BaTb B ee COCTaBe rasoaHanM3aTop nocsie uCTeyeHna Cpoka AencTemA nocnea-
Hel NoBEepKMU.

3AMNPELAETCA sckpbiBaTb Kopnyc 'C BO B3pblBOOMACHbIX 30Hax 6e3 oTkntouve-
HMA SNeKTPONUTaHMUA.

3HaK X B MapKupoBKe B3pblBO3aLLUTbl O3HauaeT, UTo CBOOOAHbIN KOHel, Kabens
rasoaHanmsaTopa JO/KeH KOMMYTUPOBATbCA BO B3PbIBO3aLMLLEHHbBIX MOHTa»KHbIX
Kopobkax nnbo B 6e30nacHon 30He.

10. OCHOBHbIE TEXHUYECKUE N METPOJIOTMYECKUE XAPAKTEPUCTUKI

TexHuYecKue xapakmepucmuku

Tun n3meputenbHoro npubopa

lazoaHanmzatop "CeHcoH"

Martepwnan Kopnyca

Hep>KaBe|ou4aﬂ CTanb

Ma PKMpPOBKa B3PbIBO3aLUTbI

basoBas mogenb

1Exdb IICT6 Gb X
PB Ex db I Mb X

VicnonHeHne Ma

PO Exial Ma X

VicnonHeHve Ga

OExiallCT6 Ga X

CreneHb 3aWwnThl KOpnyca
no FOCT 14254-2015 (IEC 60529:2013)

IP66/ 1P67

TemnepaTypa oKpy»atoLen cpepbl

-60...+50°C (gnA aneKTPOXNMNYECKNX
CeHCopoB — He Hmxe —40°C)
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OTHOCHTENbHAA BNAaXXHOCTb

30-95%, 6e3 KoHAeHcaLn Braru

[aBneHne OT1 80 go 104 klMa
labapuTbl, He bonee, C yueToM 50%50 % 200 MM
MOHTa)KHOMO KPOHLUTENHA

Macca, He 6onee 800Tr

Hanps>keHune anekTponutaHusa:

HomMuHanbHoe

24 B nOCTOAHHOrO TOKa

[Ownana3oH

18-27 B nocTtosHHOro TOKa
12-27 B pns ucnonHexHnn Ma n Ga

MNoTpebnaemana MOWHOCTb, He 6onee

1,3 BT;

0,82 Bt gna ncnonHeHun Ma n Ga;

0,35 BT ¢ aneKTpoOXMMmnYeCcKMm ceHcopa-
M (6e3 KaHana "TokoBasa netns 4-20 mA")

BbIXO,qH blé CTHaJ1bl:

+ aHANOroBbIN (KPOME NCMOMHEHUN
Ma n Ga)

"TokoBas netnsa 4-20 mA"

« undposon

RS-485, npotokon MODBUS RTU

Tunbl ceHcopoB

OnTuyeckue, noslynpoBOAHNKOBDbIE,
TepMoKaTallnTnyeckmne, anekKTpoxmmmye-
CKne, TepMOKOHAYKTOMETprYeckune, (I)OTO-
MNOHN3aUNOHHbIE

CpenHuii cpok cny»kbbl ceHcopa

o 3 net

CpenHuii cpok cny»x6bl TA

10 net

CopepraHume gparoLeHHbIX MeTannos

He copgepxut
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UckpobezonacHvie napamempol

Lenb nutaHuna:

MakcumanbHas BHYTPEHHAA €MKOCTb Ci, n®

15

MakcumanbHasa BHYTPEHHAA MHAYKTUBHOCTb L, MKIH

0,1

MakcrmanbHoe BxogHoe
HanpsixeHve U, B.

MakcrmanbHbI BXOAHOM TOK Ii, MA

VicnonHeHne Ma

WcnonHeHune Ga

27 130 130
24 173 173
18 2100 440
16 3300 685
12 3300 3300
CurHanbHasA uenb:

MakcumanbHoe BxofiHoe HanpsixeHve U, B 16
MakcumanbHbI BXogHOM TOK |, MA 220
MakcnmanbHas BxogHast MOLHOCTb Pi, Bt 3,5
MakcumarnbHas BHyTpeHH:AA emkocTb C, nd 75
MakcumanbHas BHyTPEHHAA HAYKTUBHOCTb L, MKIH 0,1
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CBefeHVA O Arana3oHax M3MepeHus, KOHLEHTPAUUN N OTHOCUTENbHOM MOrpPeLHOCTM
rasoaHanusartopa "CeHcoH" npuBeaeHbl B Tabsn. 1-8.
Ta6bnuya 1. Memponozuveckue xapakmepucmuku A ¢ s1eKmpoxuMmuyeckumu ceHcopamu

ﬂ"'a"a3°"'v Mpepenbl ponyckaemoin
R Homep n3mepeHuii OCHOBHOI1 NOrPeLIHOCTY
anana- MaccoBomn
KOMMOHEHT
30Ha | KOHUeHTpaummuwm | RO TR OTHOCK-
o6beMHoO fonn P ! TenbHom, %
ot 0 go 1 mr/m3 +20 -
2
Asorta griokeung (NO,) ¢B. 1 po 30 mr/m? - +15
3 ot 10 go 500 mr/m? - +10
ot 00 1,5 Mmr/m3 +20 -
2
Azota okcupg (NO) ¢B. 1,5 no 30 mr/m3 - +15
3 ot 10 go 1000 mr/m3 - +10
ot 0 oo 10 mr/m3 +20 -
2
3 ot 10 go 1500 mr/m3 - +10
2 oT1 0,01 no 4,0 % 06. - +10
Bonopoa (H,)
3 ot 1,00 no 100 % 06. - +5
ﬁf')éllt))poﬂ xnopucrein 2 o1 0,010 go 30 mr/m® - +25
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Ll,manasoHv Mpepenbl ponyckaemor
S nr R, Homep n3mMepeHui OCHOBHOI1 NOrPEeLIHOCTY
anana- MaccoBom
KOMMOHEHT
30Ha | KOHUeHTpauvmuwm| EER OTHOCU-
ob6bemMmHoIn gonn P ! TenbHomn, %
1 o1 0,01 oo 1,0 % o06. - +10
Kucnopog (0,) 2 |ot0,10 5o 30 % o6. - +5
3 ot 1,00 o 100 % 06. - +1
MetaHon (CH,OH) 2 ot 0,10 go 30 mr/m3 - +20
ot 0 go 5 mr/m3 +20 -
2
Ceposogopoa (H,S) B. 5 1o 30 mr/m? - *15
3 ot 1,0 o 200 mr/m3 - +10
ot 0 1o 5 mr/m? +20 -
2
Cepbl anokeug, (SO,) cB. 5 8o 30 mr/m? - +15
3 ot 1,0 go 300 mr/m3 - +10
ot 0 go 10 mr/m3 +15 -
2
Yrnepopga okcug (CO) cB. 10 1o 300 mr/m3 - +10
3 ot 10 go 3000 mr/m3 - +10
Qopmanbgerng, 3 3
(H2CO) 2 o1 0,10 go 30 Mr/m +25
Xnop (CL) 2 ot 0,10 go 30 mr/m? - +10
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Tabnuya 2. Memponozauveckue xapakmepucmuku ' A c onmuyeckumu ceHcopamu

[inanasoH Mpenenbl ponyckaemomnm
Onpepensembilii H:;vnnearf n3MepeHunit Maccooii | OCHOBHOW MOrpelHocTm
KOMMOHEHT p‘30Ha KOHLieHTpaLum nu p 3 T
o6bemMHoIn gonun aoconoTHOMN TenbHoI, %
2 otr0p0 1,4 % o6. +0,07 % 06. -
Bytan (CH, )
4 ot 0 go 100 % HKIIP +5 % HKIIP -
22 o1 0,01 oo 5,0 % 06. - +10
2 o1 0 0o 4,4 % o6. +0,22 % 06. -
MertaH (CH,)
4 ot 0 go 100 % HKIIP +5 % HKIIP -
3 ot 1,00 o 100 % 06. - +5
2 otr0p0 1,7 % o6. +0,09 % 06. -
[MponaH (C3H8) 4 o1 0 no 100 % HKIP +5 % HKIIP -
3 o1 1,00 o 100 % - +5
Cymma yrneso-
nopogos (C -C. ) _
BnepectleTezHam 4 o1 0 go 100 % HKIP +5 % HKIIP
CHyum CH,,
2 o1 0,01 o 1,55 % - +15
JTaHon (CZHSOH)
4 o1 0,32 no 50 % HKIP - +15
1 ot 0 o 2000 mr/m? +150 mr/m3 -
Yrnepopa 0 0 _
avokaug (CO,) 2 ot0005% +0,2 % 06.
3 ot 010 100 % +3 % 06. -
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Tabnuya 3. Memponozuveckue xapakmepucmuku A ¢ mepmokamanumuyeckumu ceHcopamu

Mpepenbl ponyckaemom
OCHOBHOW NOrpPeLLIHOCTH

. | Homep IOnana3oH
Onpepensaemblii .
nuvana- n3MepeHunin
KOMMOHEHT .
30Ha o6bemHol gonn
abconioTHOM | oTHOCUTENbHOW, %

21 o1 0p100,7 % 06. +0,07 % 06. -
byTtaH (C H, 0)

41 o1 0 o 50 % HKIP +5 % HKIIP -

21 o1 010 2,0 % 06. +0,2 % 06. -
Bonopoa (H,)

41 o1 0 go 50 % HKI1P +5 % HKIP -

21 o1 010 2,5 % o6. +0,22 % 06. -
MeTaH (CH4)

41 o1 0 o 57 % HKIP +5 % HKIIP -

21 ot 010 0,85 % 06. +0,09 % 06. -
MponaH (C3H8)

41 o1 0 go 50 % HKIP +5 % HKIIP -
Cymma yrneBo-
nopopos (C-C. ) 3
Bnepecqué Ham 41 o1 0 go 50 % HKIP +5 % HKIIP
CHuwmCH,,

21 o1 0,01 go 1,55 % 06. - +15
3tanon (CH,OH)

41 ot1 0,32 go 50 % HKIMP - +15




PYKOBOACTBO no 3KcnnyaTaynn

Ta6bnuya 4. Memponozudeckue xapakmepucmuku ' A ¢ omouoHuU3ayuoHHbIMU CeHCopamu

[OnanasoH Mpeaenbi
AT T Homep I/I3Mep6HI1 " nonyCKaer)m
Anana- MaccoBoOW OCHOBHOW
KOMMOHEHT .
30Ha KOHLIeHTpayuuu, OTHOCUTEJIbHON
mr/m3 norpewHoctun, %
AMMMaKk (NH3) 1 o10,010 50 10 +25
Ceposopgopog (H,S) 1 o1 0,010 5o 3,0 +20
Cepbl guokeng (SO,) 1 010,010 80 3,0 *15
Tabnuya 5. Memponozuyeckue xapakmepucmuku A ¢ nolynpo8oOHUKO8bIMU CeHcopamu
OnanasoH Mpenens! .
. Homep . . Aonyckaemom
Onpepgensembii M3MepeHnl MaccoBom .
Avana- OCHOBHOW
KOMMOHEHT KOHLUEeHTpauum n .
30Ha . OTHOCUTEJIbHOW
ob6bemHom fonn o
norpewHocTu, %
21 oT1 0,01 8o 2,0 % o6.
Bopopog (H,) +10
41 ot 0,25 no 50 %HKIP
21 ot 0,01 no 2,5 % 06.
MeTaH (CH4) +10
41 ot 0,23 no 57 %HKIP
21 o1 0,01 5o 0,85 % 06.
MponaH (C3H8) +10
41 ot 0,60 o 50 %HKIP
Cymma 1 oT 50 go 3000 mr/m3 +25
yrneBofoponoB
(C-C,)eB
nepecuere Ha C,H, 41 0T 5,0 40 50 %HKITP +10
nnn C6H14)
1 oT 50 go 5000 mr/m3 +25
STaHon (CZHSOH) 21 o1 0,01 go 1,55 % o6.
+15
41 ot 0,32 no 50 % HKIP
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Ta6nuya 6. Memposnoauveckue xapakmepucmuku 'A c mepMoKOHOYKmMomMempu4yecKUMU ceHcopamu

Mpeaenbi
T Homep Ll,vlanasoHv nonyCKaer)m
anana- n3mepeHnin OCHOBHOW
KOMMOHEHT - .
30Ha o6bemHon gonu, % OTHOCUTENbHON
norpewHocTn, %
Bopopog (HZ) 3 ot 1,0 no 100 +5
lenun (He) 3 o1 1,0 no 100 +20
Yrnepopga auokcug (CO,) 3 ot 1,0 jo 100 +10
MNpumeyanusa:

+ Hopwmupylouiee 3HaueHne 4nA NprBeAEHHOW NOrpeLlHOCTY — BEPXHWIA Npeaen gua-

Nna3oHa m3mepeHvu7|;

+ [nana3oH nokasaHuin 4ns Bcex onpeaenaembiX KOMMNOHEHTOB HaunHaeTcs oT 0;
+ [lnana3oH BKNOUYAET HMKHEE U BePXHEee 3HaUeHMe, eCsiv He YKa3aHo UHOE;
+ 3HaueHua HKIMP - no NOCT 31610.20-1-2016/IEC 60079-20-1:2010;

- Bpemsa ycTtaHOBNEHMA NOKa3aHWI 418 NPOrpeToro 1 roToBoro K pabote npubopa T,

He 6onee 60 ¢, TQO Ana Kucrnopopa (02) He 6onee 30 ¢;

. I'pap,yl/lpOBKa razoaHannsaTtopa anAa nsmepeHna cogepKaHmna Cymmbl yrnesogopoios

NPOn3BOANTCA MO NPONaHy Uin No rekcaHy.

Tabnuya 7. JononiHumesbHbie No2pewHocmu usmepeHut, 8 001X 0m 0CHOBHOU nozpewHocmu

Bnusowme $pakTopbl, B npegenax paboumnx

Twun ceHcopa

yCNoBUI SKCMTyaTaumm 3X | TK,Nm,TKC | o, ou
MN3meHeHwne Temnepatypbl cpedbl Ha 10 °C 0,5 0,3 0,5
N3meHeHMe aTmochepHOro aaeneHns Ha 3,3 Klla 0,2 0,2 0,5
VI3meHeHne Bna*KHOCTV razoBomn cmecn Ha 10% OTH. 0,5 0,2 0,1
BnusHme He n3amepsieMbix KOMMOHEHTOB (Ta611.8) 1,5 1,5 1,5
BnusHue nepemeHHOro coctaBa Cymmbl _ 20 20
yrnesogopogos (ot C, o C, ) ¢ !




PykoBoacTBO Nno aKkcnayataymnm

HopmanbHble ycnoBusa nsmepeHun
TemnepaTypa okpyxatoLen cpeabl, °C 20+5
OTHOCUTENbHAA BAAXXHOCTb, % 30-80
ATmocdepHoe faBneHue, Klla 96,0-104,6
Tabnuya 8. [MpedenbHoe codepxkaHue 8 aHaausupyemoli cpede He u3mMepsieMbIX KOMNOHEeHMOo8
MpeaenbHoe copepaHne He M3MepsAeMbIX KOMMOHEHTOB, Mr/Mm3
Kanan (ans H, - 06. sons %)
n3mepeHus
NO, | NO | NH, | HCl | CH,OH | HS | H,,% | SO, c,
NO, - - - - - 10 - 100 0,5
NO 10 - - - - 10 - 10 -
NH, 10 10 - - - 10 2 10 3
0, - - - - - - 2 - -
CH, - - - - - - 0,1 - -
CH,OH - - - - - 10 - - -
CH, - - - - - - 0,1 - -
H,S 3 3 20 5 1 - 2 - 0,5
SO, 10 10 - - - 10 2 - -
CcOo - - - - - - 0,001 - -
H,CO - - - - - 0,1 2 - -
cl, 0,1 - - - - - 2 - -
C,H,OH - - - - - - 0,01 - -
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11.YCTPOUCTBO
Mpr6op "CeHcoH-CL1-7031" BbINOHEH MO MOAYNILHOMY NPUHLMMY. KOHCTPYKTUBHO OH
cocTouT U3 (purc.1):
« MoZyna KommyTaumu n TpaHcnaumumn MKT (MKT-3m);
+ VHTenneKTyanbHoro ceHcopHoro mogyns (MICM) —rasoaHanmsatopa "CeHcoH-CM-9001"
Mopgynb MKT-3M ocHalleH Kopnycom 13 HeprkaBetowen ctanm (puc.1). OTcek ¢ anek-
TPOHHHOW YaCTbl0 MOAYNA 3a/IT rePMETU3MPYIOLLMM KOMMAYHLOM.
Ona conpsXeHUA C WHTENNIEKTYalbHbIM CEHCOPHbIM MOAYNIEM CIYXKUT BHELIHUN
pa3beM, 3aKpbiTbl 3aLMTHON KPbILIKOW C OrHenperpagntesibHoON CEeTKOMN.

(@]
CeHcoH-CM-9001

+

@) @)

CeHcoH-C[1-70310-CM MKT-3m

Puc.1. "CeHcoH-C/[]-7031"
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Puc.2. [oOkntoyeHue UuHMesneKmyanbHo20 CeHCOPHO20 MOOY/IA
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WNHTennekTyanbHbIl CEHCOPHbI MOAY/b HaxoauTcs B Kopnyce MKT-3m 1 ob6e-
creymBaeT METPONIOTMYeCcKMe XapaKTepUCTUKM ra3oaHanmsaTopa. CeHCOpHble
MOAYN MOTYT OblTb PA3/IMUYHbBIX TUMOB:

« TepMoKaTanutTuyeckue (roptoyme rasbl);

« onTMyeckue (roptoyme rasbl, LUOKCUA YIepoaa);

+ 2MeKTpOoXmMmmyecKkme (TOKCMYHbIE rasbl, BOAOPOSA, KNCI0opoa);

+  TEPMOKOHZYKTOMETpUYecKre (renni, MeTaH, BOgopoa);

+  HOTOMOHM3aLMOHHbIe (CBepXMarnble KOHLEHTpaLun);

+ MONYNpOBOAHMKOBbIE (afikaHbl, CyMMa YrneBoAopoAoB, BOAOPOA, OKCUA yrie-
pogaa).

NCM nopgkniouatoTca K pasbemy moayna MKT-3m, reomeTpura KOTOPOro UCKIIo-
YyaeT BO3MOXHOCTb HEMPaBWUIbHOW YCTaHOBKM (purc.2). HaBrHUMBalowWanca KpbiwkKa
3awmuwaet MCM oT Bnaru, nbiiv 1 MeXaHNYECKUX NOBpeXAeHUn. BHumaHue! 3akpy-
yuealime 3aWjUMHY0 KpblWKY MOJIbKO pyKoU, He npusideads ycuauli 018 3ams2ueaHus
pe3b608020 coeduHeHus!

"CeHcoH-C[1-7031" ocHalweHa Kabenem anuHonm 1,8 M, MOAKMIOUYEHHBIM K 3J1eK-
TpoHHOM YacTn MKT-3m. KoHLbl Kabena onpeccoBaHbl KabenbHbIMU HAKOHEYHMKAMMU
AviameTpoM o 1 MM 1 cHabXeHbl BUPKOW € yKasaHMeM LLBETOBON MapKnpoBKu. MNo3-
ToMy Ana moHTtaxka IC "CeHcoH-C-7031-CM" HeobxoANMMO AOMONHUTENIbBHOE KOM-
MyTaLMOHHOE YCTONCTBO (pacnpepenutenbHaa KopobKa).

12. NIOPAOOK PABOTDI

I'C BKNtoyaeTcsa Npu nogaye Ha Hee HanpsAXXeHUA NuTaHuA 24 B. lMpwn 3TOM BbINoON-
HAETCA CTaPTOBbIN TECT (ANMTENBHOCTbIO NopsAAKa 15 ¢), nocne yero npnbop aBTo-
MaTUYeCKU NepexoanT B pabounin pexxrm. B 3aBUCMMOCTI OT TUMa CEHCOpPa, BbIXOS
Ha paboumnin N3MePUTENTbHbIN PEXNM MOXKET 3aHATb OoT 15 ¢ 1o 10 MUH.

3HaueHMe KOHLIeHTpaUMM Takxe nepepaetca nNo ceteBomy uHTepdency RS-485
no npotokony MODBUS.

KoHueHTpaumA TpaHCAMpyeTcA M NO aHanoroBomy KaHany "TokoBaa netnsA
4-20 mA" (kpome ncnonHeHnim Ma, Ma-TK, Ga n Ga-TK). Mpwn 3Tom ToK | nponopuymnoHa-
NeH KOHLUEeHTpaLumm n3mepsaemoro rasa v onpegensaetca no popmyne

I=16@+4 [MA], roe

H L

C - n3mepeHHOe 3HaueHne KOHLeHTpauuu,

C, v C_ - BEPXHUI N HWXKHWI Npefesibl WKasbl M3MEePEHA ra30aHanns3aTopa, yka-
3aHHble B nacnopte. KoHueHTpauua C, v Bbiwe cootBeTcTBYET 20 MA, C, 11 HIXKe — 4 MA.

BbixoaHol crHan 0 MA 03HavyaeT HeNCMPaBHOCTb Nprbopa.
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13. YCTAHOBKA VI NMOAKTIOYEHUE

Bbi6op mecTa ycTaHOBKIU

MecTto yctaHoBku 'C BbIGMpaloT B 3aBUCMMOCTHA OT:

« TWNarasa;

+ BO3MOXKHOIFO MeCTa YTeUKUN 1 CKOMNeHNA ra3a, cneundurKkn HanpaBneHns ABUKEHMNSA
BO3[YLUHbIX MOTOKOB;

+ ynobcTBa MOHTaxa 1 06cny»KnBaHua nprbopa.

[a30aHanM3aTopbl MOHTUPYIOT BOAU3M 30HbI BO3MOXHOMO ra30BblgeNEHNS.
BbicoTa ycTaHOBKM Npmnbopa 3aBMCUT OT PU3NYECKMX CBONCTB ra3oB 1 XapakTepa
paboTbl nepcoHana. Masbl Taxenee Bo3ayxa (Hanpumep, yrnekuUCnblin ras (COZ),
nponax (CH,), xnop (CIZ) n ap.) 6ynyTt ckannusatbca 6nvxe K nony. Ansa Hux IC
yCTaHaBIMBAIOT Ha BbiCcOTe He bonee 1,5 M oT nona. bonee nérkue rasol (Hanpumep,
Boaopoa (H,), metan (CH,) n ap.) 6yayT nogHumaTtbca BBepx. [na Hux I'C HyXHO
MOHTUpPOBaTb B BEPXHEN YyacTh nomeweHuAa. [nAa ra3oB, NNOTHOCTb KOTOPbIX
6nun3Kka K Bo3ayxy (Hanpumep, yrapHbin ra3 CO), mecto pacnonoxeHnua I'C onpe-
JenaetcAa HanpaBfieHMeM MOTOKOB BO3Ayxa. [1nAa KOHTPoNA TOKCUYHbIX raszos [C
pacnonaraloT Ha YpOBHe OpPraHoB AbIXaHUA YenoBeKa: ANnAa cupasALero B onepartop-
HoM — 150 cm, B OCTanbHbIX NnoMeweHnax — 180 cm.

CnegyeT MUHMMU3NPOBATb 3aJepPXKKy pPacnpoCTpPaHeHWA ra3oBbiX Mpumecen
OT WCTOYHMKA [0 rasoaHanusaTtopa. [nsa 3Toro HeoOGXOAMMO YUUTbIBATb Crheuu-
bVKyY OBVMXEHUA BO3AYLWHbIX MOTOKOB B KOHKPETHOM nomeweHun. NMpuHyamtens-
Hafa BEHTUNALMA AN CUCTEMA KOHAULMOHMPOBAHUA BO3AyXa NOMHOCTbIO MEHAIOT
€CTeCTBEHHOE HamnpaBieHne NOTOKOB U1, CJlefoBaTeNibHO, ONTUManbHble MecTa pac-
nonoxenus C. Mpu nocTosHHO paboTatoLen BbITAXHON BeHTUNAUUKN, GopMupyo-
el BO3JyLIHbIe MOTOKM CO CKOPOCTbIo 6onee 0,1 M/c, BO3AYX C npumecAmn bypet
nepemMelaTbCa K MeCTY BbITAXKYM MO KpaTyanwemy pacCTOAHUIO OT TOYKU YTeUKH,
He3aBUCMMO OT MNJIOTHOCTM rasa.

Mpu moHTaxe C Heo6x0AMMO YUNTbIBATb €ro JOCTYMHOCTb AJ/1A TEXHUYECKOoro obcny-
>KMBaHWA 1 NeEPUOJNYECKON NOBEPKM.

BHumaHue! lpasunvHoe pasmeuwjeHue 2a3oaHaiuzamopa — 3as02 e2o 3gpgpekmus-
Hol pabomoi!
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Cxembl NOAKMIOYEHNA U BCOMoraTesibHoe o6opyaoBaHue

Bo3MOXHbI fBe OCHOBHble cxeMbl nogkatoueHus IC (puc.3):

+ 3BE3[0W: KaXKoe YCTPOWCTBO OTAENbHbIM Kabesniem CBsA3aHO C MPUEMHMKOM UH$Op-
Mauuuy (NynbT, TPOMbIWEHHbIA KOHTPOEP, KOMMbIOTEP U T.MN.);

+ wnendom: HECKONbKO YCTPONCTB NapasienbHO NOAKMYEHbl K Kabenam anekTponu-
TaHWUA 1 Nepedaun JaHHbIX. Npu noagknoyeHnN Wwnendom HeO6XOAUMO UCNONb30BaTb
pacnpegenuTenbHble KOpPobku. Hanprmep, pacnpegenvtensbHyo KOPoOKy BO B3pblBO-
6e3omnacHoM ncrnonHeHun MKUYC-01 (nogpobHee cm. www.senson.ru).

a) Ethernet, RS-485

K Komnbiotepy

NcTouHunk .
nuTaHus 24 B Kontponnep

Kabenb
3MeKTpo-

nuraHma ———————>
1 KaHana

4-20 MA

PacnpepenutenbHasn
KOpOobKa

6) bapbepbl

NcKpobesonacHoCTh

(mna ncnonHeHnn

Ma n Ga) Kabernb

SJIEKTPO-

MCTOYHMK
nutaHna 24 B

Komnblotep nnTaHnA

RS-485 /

CurHanbHbIN
kabenb (RS-485)

Puc.3. OcHogHble cxembl nooktodeHus [C: a) 38e300U, 6) winelihom
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C "CeHcoH-Cl1-7031-CM" MOXeET NopKoUaTbCsl K CUCTEMaM OTOOPaXKeHWs UHPopMaLmm
1 ynpaBneHVAa BHELHUMM YCTPOMCTBaMK. Hanpumep, K Mogynam KOMMYyTaumn, NHAMKaLMK,
conpspkeHus 1 ynpaeneHus MKNYC n MKYC-02 Bo B3pblBOGE30MacHOM VCMONIHEHNM (prC4,
Tabn.9). 3T ycTporicTea nogkioyatotca K MC "CeHcoH-Cl1-7031-CM" ¢ MOMOLLbIO OTAENBHOIO
KaHana nepegauv faHHbIxX (LUenb RS-232TX) no ogHomy nposogy.

Mogynb MKWYC nosBonseT otobpakaTb M3MEPEHHYI0 KOHLIEHTPaLMIO Ha LdpoBOM MHAM-
KaTope. Kpome Toro, oHO Mo3BoJAET 3adaBaTb [jBa NOPOra KOHLEHTPaLWK, NpU LOCTXKEHUN
KOTOpPbIX CPabaTbiBaeT CUrHANM3aLVA — KaK CBETOAVOAHAA Ha NMLEBON NMaHenn Npubopa, Tak 1
BHELLHAA, yNpaBfeman NOCPeACTBOM IEKTPOHHbIX KITtoUel "CyXo KOHTaKT". YCTPOMCTBO Takxe
CHabXeHO CBETOAVOAHBIM MHAMKATOPOM HEMCNPaBHOCTY AaTumka 1 cpabaTbiBaloLLVIM OfHOBPe-
MEHHO C H/IM HOPMasbHO-3aMKHYTbIM persie ("CyXoi KOHTaKT"). 3To pene 3amblKaeTcsA 1 Npu OTCyT-
CTBMM 3NEKTPONMUTaHNA AaTumKka. [na BBOAA MOPOroBbiX 3HAUYEHWI NpefyCcMOTpeHa BCTPOeHHas
KHomouHas knasuaTtypa. MKYC cHabXeH KOMMYTaLIOHHbIM MOAYNeM, MO3BOAAIOLLMM NOLKIIO-
yaTb "CeHcoH-CB-7031", a Takke BHeLLHWE Lienu NuTaHus, HTepdelica "Tokoeas netns 4-20 mA",
RS-485 1 BbIxOAbl TPEX SNEKTPOHHbIX KItouel "Cyxol KOHTaKT'". BO3MOXHO Takke MoAKoyeH e
BHELLHEero yCTPONCTBa 3BYKOBOW CUrHanm3aLmm.

Mopgynb MKWYC-02 npepHa3HayeH ONnA ynpaBieHWA BHELWHUMWU YCTPOMCTBAMU
NOCPEeACTBOM SIEKTPOHHbIX Kitoyen "cyxol KOHTaKT". OH MOJIHOCTbIO aHanornyeH
mogynio MKUYC, Ho He mmeeT nHamkatopa. lNoporn ycTHaBAMBalOTCA Ha 3aBofe-
n3rotoBuTene.

Kabenb
3MeKTPONUTaHUA 1 KaHana
"TokoBasa netna 4-20 mA"

MKNYC BHewHmne

MKNYC-01 M
yCTpoWcTBa

Kabenb ot nopta pene

Puc.4. Cxembl nodkntoyeHus I'C "CeHcoH-C/f]-7031-CM" k modynam MKUYC
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Ta6nuya 9. BcnomozamesbHoe 060pydosaHue UHOUKAYUU, CU2HAZIU3AYUU U ynpasieHuUs eHeul-
Humu ycmpoticmeamu 011 I'C "CeHcoH-CJ-7031-CM"

HasBaHue OnuncaHwue

MKWNYC Mogynb KommyTaumnn, MHAMKaLMK, yrpasBnaeHna n CONPAXeHns.
Kopnyc — meTann, ¢ nAnloMMHATOPOM.

B3pbiBo3awwmTa — d-obonouka.

Bo3MOXKHO nogKntoyeHne BHeLHero yCTponcTaa
CBETO3BYKOBOW curHanmsaumm C3Y-01

MKWYC-01 PacnpepenutenbHas KOpobKa (3neKTponuTaHne, MHTephENCDI
"TokoBas netna 4-20 mA", RS-485).

Kopnyc - metann, 6e3 nnntommnHaTopa.

B3pbiBo3awmTa — d-ob6onouka

MNMoapobHee 06 ycTpolcTBEe N NpUMeHeHUN Mogyneln cemenctea MKUYC cm. B 3Kc-
nnayaTaynoHHON JOKyMeHTaumm Ha cuctemy "CeHcoH-CB-5021-CM" (gocTyrnHa Ha canTte
www.senson.ru).

MoHTaXx aneKkTpokabenen

I'C ocHaleHa Kabenem anviHoN 1,8 M C MHOTOXWU/bHBIMU MELHBIMU NPOBOAAMYU Ceye-
Hvem 0,35 Mm% OH NpeaHa3HayeH na NOoAKYEeHNA K KOMMYTaLMOHHOMY YCTPOWCTBY
(pacnpepenuTtenbHoli Kopobke). C nomoLLbio KOMMyTaLOHHOro ycTpoictea [C coepu-
HAIOT C UCTOYHNKOM MUTAHUA 1 BHELLHMMM YCTPOMCTBaMM KOHTPOA No KaHany "TokoBas
netna 4-20 mA" c nomoubto Kabena ceyeHnem 0,35 go 2,5 MM?, C BHELLUHUMUW UCTMONHU-
TeSIbHbIMY 1 CeTEBbIMU YCTPOMCTBAMU — Kabenem ceueHriem ot 0,35 go 1,5 mm2

[na nogknioyeHna K TOKOBOMY Bbixofy 4-20 MA peKkomeHAyeTCA NCronb30BaTh 3Kpa-
HUPOBAHHbIN MeAHbIV NpoBoA ceveHrem 1,5 Mm2,

Mpw napannenbHOM NOAKIOYEHNY FPYNMbl IPMO0POB Mo KaHany RS-485 (coeau-
HeHue B Wneld) peKoMeHZyeM 1CMOoIb30BaTh ABA HE3ABUCKMbIX Kabens: sKpaHu-
POBaHHbIN Kabesb ¢ ceyeHreM Xunbl 0T 1,5 o 2,5 MM? — ANA SNeKTponuTaHUA Npu-
6OPOB, 1 IKPaHNPOBaHHYIO BUTYIO Mapy — AJ1s NonyyYeHns LudpoBoin nHGopmMaLlmm
no RS-485. OgHako 4oNyCTUMO NpYIMeHeHVe KOMOVHMPOBAHHOTO Kabens, Hanpumep,
KYB 6x0,35-100.

BHumaHue! DKpaH Kabens 3a3emMnATb TOJIbKO CO CTOPOHbI KOHTposulepa (Komnblo-
Tepa).

MpoknanKy kabensa cnepyet BeCTV MO BO3MOXKHOCTM Ha yAaneHny oT CUNIOBON dMekK-
TPOMPOBOAKMN.



PykoBogCTBO No aKcnyaTauum B

Mogynu I'C "CeHcon-CI-7031-CM" umetoT B3pbIBO3aLLMTy BUAa "B3PbIBOHENPOHMLIA-
emas obonouka" (d-obonouka). OHY He TpebytoT 06A3aTeNIbHOTO NOAKMOUYEHUSA K UCKPO-
6e3onacHbIM Lenam. OgHaKo Mbl HACTOSATENbHO PEKOMEHAYEM 3aLLUMLLATb CUIOBbIE Lienu
I'C 6apbepom nckpobesonacHoct, Hanpumep BU-Exia-130-24. OH rapaHTMpPOBAHHO
npeaoTBPATVT MNOBPEXAEHWE BalIMX YCTPOWCTB MPY OLIMOKAX MOHTaXa M BO3HUKHO-
BEHVV NPOO6SIeM B CETAX INEKTPONUTAHUA (MMMNYNIbCHblE MOMEXW, MoMNajlaHre BbICOKOTO
Hanps)KeHnA n ap.).

MomMHWTe, NPV MNOAKIIIOUEHNN IEKTPUUYECKUX Kabeneil HeobXoAMMO PYKOBOACTBO-
BaTbCs:

+ [lpaBrnamm yCTponcTBa aNeKTpoyCcTaHoBOK (MY3) rn. 7.3;

« [lpaBunamu sKkcnnyaTauuy 3neKTPoyCcTaHOBOK notpebutenen (M3301), B Tom yncne
rn.3.4 "OneKTpoyCTaHOBKM BO B3PbIBOOMNACHbIX 30Hax";

+ [paBrnamu TexHMKM 6€30MacHOCTM NP SKCNyaTaLlmy SNeKTPOyCTaHOBOK NoTpe6u-

Tenen" (MTB);

«  VHCTpyKUmel o MOHTaXy 311eKTpo060opya0BaHUs, CUNOBbIX U OCBETUTESNIbHbIX CETEN

B3pbIBOOMNaCHbIX 30H BCH 332-74/ MMCC CCCP.

MopApgok noagKnYeHnA

I'C "CeHcoH-Cl1-7031-CM" npepHa3HayeHa AnA NOAKMIOYEHNA C MOMOLLbIO BHELUHEN

pacnpepenutenbHON KOpobku. Mpn MoHTaxe He TpebyeTcAa AOCTYN KO BHYTPEHHUM

y3nam npubopa.

Mpubop cHabxeH NnpucoeanHeHHbIM Kabenem anunHon 1,8 M. KoHubl Kabensa onpecco-

BaHbl KabeNbHbIMV HAKOHEYHNKaMM AJ1A MOHTa<a B KIIEMMHY0 KOJTOAKY Nof BUHT 6o

noA 3aXMMm, pPacCUMTaHHYIO ONA MOHTa)ka NPOBOAOB MOLWAAbI0 CEYEHUA He MeHee

1 Mm% [1na MOHTa)a BO B3PbIBOOMACHbIX 30HaX HEOOXOAVMO UCMONb30BaTb TOJIbKO

cepTndrLMpPOBaHHbIe B3PbIBO3aLLMLIEHHbIE KOMMYTALMOHHbIE YCTPOWCTBA, Hanpwu-

mep, MKUYC-01. MopAagok nogkntoyeHns:

1. N3Bnekunte IC U3 TPAHCNOPTUPOBOYHON Tapbl, ybeanTeCb B KOMMIEKTHOCTU NMOCTABKY,
B OTCYTCTBMM BUAUMbIX NoBpexaeHnin. dkcnnyatauma [C "CeHCoH" ¢ MexaHnyecKmmm
NMOBPEXAEHUAMY KOPMYCa, Pa3beMHbIX U pe3b00BbIX COeAVHEHWI 1 T.4. HefonycTMa!

2. BbibepuTe mecTo ycTaHoBKM 'C, UCMONb3ys pekoMeHAaUnn No pa3meLLeHmIo.

3. YctaHoBuTe C B BblbpaHHOM MecTe. [C HeobxoaMMO pacnonaratb Tak, YToObl WH-
TepdelicHbIn mogynb ¢ UICM 6bin HanpaeieH BePTUKaNbHO BHMU3. OTO NpenATCTByeT
nonagaHuvto Bnaru, Mbiiv U NOCTOPOHHKX NPeAMeToB Ha GULTP rasoaHanusaTopa.
Hanbonee npocToi cnocob MOoHTa)a — KpernsieHne K CTeHe Ha KPoHLWTelHe (puc.5).

4. [InAa MOHTa)ka MCNONb3yNTe BXOAALMI B KOMMIEKT MOCTaBKN KPOHLUTENH U Kpenex-
HyI0 raky. [Ina yCTaHOBKM KPOHLLUTEeNHa HEOOXOAUMbI YeTbipe KpenexHbIX d/1eMeHTa
(wypynbl 1 Np.) AnameTpom 4 Mm.
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PykoBoACTBO MO 3KcnnyaTauuy

5. MogkniounTe NPoBOJ 3a3eMIeHUA K KOMbLy 3a3eMneHuns (CMm. puc.5). Pekomengyem
NpoBOA 3a3eMJiIeHUs onpeccoBaTb KabenbHbIM HAKOHEYHUKOM C KpYriibiM OTBEp-
CTVeM NOopJ BUHT.

6. MopknioumTe Kabenb COMMACHO Cxeme MOAKIYeHUs (prC.6) K BHELWHEMY KOMMY-
TaLUMOHHOMY YCTPOMNCTBY. LIBeTOBasA MapKMpoBKa NPOBOAOB Kabess, yKa3aHHas B
CXeme MOAKIIOUYEHUSA, MOXKET N3MEHATbCA, MO3TOMY OHa NMPUBOAMTCA B nacrnopre
npubopa 1 Ha GUpKe HEMOCPEACTBEHHO Ha Kaberne.

7. MogknioumnTe BHeLWHME Kabenun K KOMMYyTaLMOHHOMY YCTPONCTBY (pacnpeaenuTenb-
HOW KOpOoOKe).

8. MMopanTe anekTponuTaHue (24 B). Mpnbop BOMAET B peXnM aBTOTECTA AJINTENbHO-
cTbto okono 15 c. Mo ero 3aBepieHnn, Yepes 5-90 ¢ [C HauHeT TpaHCAMPOBATb MO
KaHanam "TokoBasa netnA 4-20 MA" n RS-485 3HaueHMe KOHUEeHTpaumnn LeneBoro
rasa. EQuHmubl n3mepeHna 1 TN rasa yKkasaHbl Ha NOBEPXHOCTU Npubopa 1 B na-
criopTe razoaHanu3aTtopa.

9. [nAa npepoTBpalleHNA HeCaHKLMOHMPOBAHHOIO BCKPbITUA Kopryca MoAyfb
MKT-3m Heob6xoaumo oniomburpoBaThb.

10. PekomeHayem ycTaHOBUTb Ha Kopnyc mogyna MKT-3m, B KoTopom pasmelteH VICM,
3HaK "CeHcoH-CM-9001" ¢ yKka3aHMeM CepuUMHOro HoMepa, NPMBeAEeHHOro B na-
cnopTe. JnA 3TOro MOXHO BOCMOJIb30BaTbCA 3TUKETKON C CEPUNHBIM HOMEPOM,
BXOAALLEN B KOMMNEKT NOCTaBKM razoaHanm3sartopa "CeHcoH-CM-9001",

Baw npu6op nonHocmeto 20mo8 K pabome!

"CeHcoH-C[1-7031"
Cxema aneKkTpuyeckan coeguHeHnin

" Mogynb MKT-3m

|
Kabenb |
Llenb User nposopa’| |
+24V Po3oBbiN 1
= | } Kabenb nutaHua
GND KopunyHeBbIn I
4-20 Benbii MprieMHUK 4-20 MA
|

(Kpome ncnonHeHuin Ma, Ga)

RS232TX | Cepubiit T Kmogynio MKNYC (ecnu Tpebyetcs)

RS485 A XKentbin T } UnHa
RS485 B 3eneHbin T RS-485
L = — = = B *LiBeT npoBoAa MOXET ObITb MHbIM,

OH YKa3aH Ha cneumanbHoOm 6|/|pKe

Puc.6. Cxema nooknroueHus "CeHcoH-C/]-7031"
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14. BO3BMOXHbIE HEUCITPABHOCTIU U CNMOCOBbI UX YCTPAHEHUA
O6opynosaHuve I'C "CeHCOH" JOCTAaTOYHO BbICOKOHaAeXHO. MNpy Hagnexalem cobnio-
OeHUN NpaBua dKCNyaTauum, TPAHCMNOPTUPOBKN U XPaHEHUA HENCMPABHOCTY ManoBe-
poAaTHbI. ECnn »ke oTKas npousoluen, OH C MakCMManbHOWN BEPOATHOCTbIO OBYC/IOBNEH
OLHOW 13 BYX MPUYMH: HAapYLLUEHMEM 3M1IeKTPUYECKUX KOHTAKTOB B Pa3beMHbIX COeau-
HEHUAX 1 BbIXOLOM M3 CTPOA UYyBCTBUTENIbHbIX 3NIEMEHTOB. B nepBom cnyyae ¢ Heuc-
NPaBHOCTbIO MOXET CMPABUTbCA MOJIb30BaTeSb, BO BCEX OCTAJIbHbIX — HEOOXOANUMO BMe-
LIATENbCTBO CEPBUCHBIX CITYXO.

Ta6nuya 10. Cnocobbl IOKANU3AUUU HEKOMOPbIX 803MOXHbIX HeucnpaeHocmel

HencnpasHocTb Cnocob ycTpaHeHus
HeT crHanos HU no ogHomy MpoBepbTe NOAAPHOCTb NOAKIIOYEHNA
13 HTEepderncos Kabensa anekTponuTaHua

MpoBepbTe NPaBUNbHOCTb

HeT curH KaHane “TokoBas netnA
€T cnriiana g kaHane “lokosas netn nogknioyeHus nposoaa “4-20" o

4-20 mA BHELUHEeW KOMMYTaLYIOHHOW KOpobke
Mpubop BblgaeT coobuieHve “HeTt MNpoBepbre nogkntoveHve ICM K pazbemy
Jatumka” mogzyna MKT-3m

MNpoBepbTe NPaBUIbLHOCTL (MONIAPHOCTD)
noakntoyeHna nposogos RS-485 K
BHELLHEMY YCTPOWCTBY (KOMMbloTepy).
Ecnun I'C nogkniovaeTca K KOMMbloTepy,
ybefmTechb, UTO KOPPEKTHbI HACTPONKU
AparBepa nepexogHuka RS-485-USB

1 npaBuibHO yka3aH COM-nopt (cm.
npwnoxeHue b)

Ectb curHan (ot 4 no 20 MA) B KaHane
"TokoBas netnsa 4-20" Ho HeT o6bMeHa Mo
kaHany RS-485

B cnyuae HEBO3MOXHOCTY JIOKANN30BaTb 1 YCTPaHUTb HencnpaBHocTb, OBPALLAIA-
TECb B CEPBVICHYIO CJTY?KBY npeanpuATrA-n3roToBuUTeNA U B aBTOPU30BAHHbIN Cep-
BUCHBIN LieHTp!
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15. MPABUNA TPAHCNOPTUPOBAHUA U XPAHEHUA

TpaHcnopTMpoBaHMe ynakoBaHHOW annapatypbl [C MOXKeT npou3BOAUTbLCA
BCEMU BMAaMU TPaHCNopTa 6€3 orpaHnYeHnsa PacCTOAHUA, CKOPOCTU U BbICOTbI.
YcnoBua TPaHCMOPTUPOBAHMA B YAaCTW BO3AENCTBUA KNMMATUUYECKMX GaKTOPOB
OOMMKHbI cooTBeTCcTBOBaTb pa3sgeny 10 ycnosuam 3 TOCT 15150-69.

Mpn NnepeBo3Ke OTKPbITbIM TPAHCMOPTOM NPUOOPbLI B yNakoBKe AOMMKHbI ObITb
3alyKMLeHbl OT BO34eNCTBUA aTMOCHEPHbIX OCaAKOB.

Mpn TpaHCNOPTUPOBaHUM [OMXKHbI CO6MOAATLCA NMpaBuna NepeBo3oK, Aeln-
CTBYlOLLME Ha TPaHCNOpPTe COOTBETCTBYIOLLENO BUAA.

YcnoBus XpaHeHns [OJKHbl COOTBETCTBOBATb YC/IOBUAM XPaHeHUs B 3aKpbl-
TbiIX HeoTannmBaembix nomeweHmnax (TOCT 15150-69, pasgen 10, ycnosua xpa-
HeHuAa 3).

B oKkpyallem BO3gyxe He OOMKHO COAepXaTbCA KOPPO3NMOHHO-aKTUBHbIX
rasoB 1 Napos..

B 3MMHee Bpema BCKpPbITUE TPAHCMOPTHbLIX ALNKOB AOIKHO NMPON3BOAUTHLCA
TONIbKO MOCJIe NX BbIAEPXKKM B TeUEHME 2 4 B CYXOM OTanjiMBaeMoM NOMeELLEHUN.

16. KOMIMJIEKT MOCTABKU

1. B cnyvae razoananutnyeckomn cncteml — A "CeHcoH-CM-9001" n mogynb MKT-3m;

2. B cnyuae razoaHanu3satopa - A "CeHcon-C[1-7031"

3. MNacnopTt Ha razoaHanmnsaTop;

4. PykoBOACTBO MO 3KCMNyaTaumu;

5. YnakoBKa;

5. KpoHLWTeNH, KpeneXkHas ralika, Wwainba, KonbLo 3a3eM/eHNs;

6. [lononHuTeNbHble NPUHAANEXHOCTM (MO BbIOOPY 3aKa3umKa):

6.1. Apantep nuTtaHmA 24 B;

6.2. [NloBepoyHan HacagKka-aganTtep;

6.3. lMpeobpazoBaTenb HTepdelica RS-485-USB ana ceaswm c MK;

6.4. MpeobpasoBaTenb nHTepderica UART-USB ana ceasum c MNK;

6.5. bapbep uckpobesonacHoctn bA-Exia-130-24;

6.6. Kabenb anektpuyeckun KYB 6x0,35-100.

MpumeuaHme: MNo xenaHMo 3aKasurka KOMMIEKT 3aka3a MOXET OblTb U3MEHEH UK
[OMOJHEH.
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17.TAPAHTUN NPEQANPUNATNA-U3TOTOBUTENA
MpennpuaTre-n3roToBUTENb rAPaHTMPYET COOTBETCTBUE 060pyaoBaHuaA [C "CeHcoR" Tpe-
60BaHVIAM TeXHUYecKux ycnosuii TY 26.51.53-002-17182181-2017.

MpennprsATe-M3rotToBUTENb rapaHTpyeT paboty obopynosaHusa IC npu cobnogeHnm
YCJTOBUIA SKCTUTyaTaLMm MOTPeOUTeNEM, a TakXKe YCIIOBUI TPAHCMOPTUPOBAHMS U XPaHEHNS.

Cpok cnyx6bl 06opynoBaHus C npy cOO6MIOAEHNN N3NTOKEHHBIX B HACTOALLEM [1OKY-
MEHTEe NpaBW KCNJyaTalUnm, TPAHCMOPTUPOBAHUA N XPaHEHUS, a TaKXe Npu CBOeBpe-
MEHHOI 3aMeHe ra30BbIX CEHCOPOB Y PACcXOfHbIX MaTepuanos coctaBnaeT 10 ner.

B nacnoprte yka3aH OpMEeHTMPOBOYHbBIA CPOK Cy»KObl ra3oBoro ceHcopa. Heobxoau-
MOCTb 3aMeHbl CEHCOpa onpefenaeTca Npu ovyepeHor NpoBepke paboTocnocobHOCTM
WAV NPV NOBepKe.

FapaHTWIAHBIN CpOK ciyx6bl 06opynoBaHusa I'C cocTaBnaeT 24 MecALa CO HA NPOLaXM
(B COOTBETCTBMM C OTMETKOW B nacropte npubopa) 6e3 yueta ceHCOpoB. [apaHTUMHDIN
CPOK CIy>k6bl CEHCOPOB — 12 MecsALeB o AHA NPOAAXKU. fapaHTUIAHbIN CPOK xpaHeHus IC
— 9 MecAUeB CO AHA NPOoaAXKN.

B TeueHue rapaHTUINHOIO CpOKa NpesnpUaTUe-N3roToBUTesNb 06A3yeTcs 6e3B03ME3HO
YCTPaAHATb BblsiBNIEHHbIEe AedeKTbl UV 3aMeHsATb BbilefLLNe 13 CTPOA YacTu nnbo Becb
npubop, ecii OH He MOXeT ObITb MCMPABMEH HA NpeanpuATMU-usrotosutene. Mocne
3aBEPLUEHUNS FapPaHTUINHOMO Neprofa NpeanpuATie-U3roToBrUTeb 0becneyrBaeT NocTra-
paHTUIHOE CepBMCHOE 06CNyKMBaHNe.

[apaHTWIiHble 06A3aTeNbCTBa NPeKpaLLaloTCa:

+ Npu 0BHapPYXeHN MexaHNYeCKrX NoBpeXxaeHNI Npubopa,
+ MPW HaNMuUKM BOAbl, FPA3N, MOCTOPOHHNX MPEAMETOB N HACEKOMbIX BHYTPU KOPMyCcoB

MogZynen ra3oaHanuTUUYeCKom CUCTEMbI,

+  NPU HeCaHKLNOHNPOBAHHOM M3MEHeHMM KOHCTPYKLMK MO0 HacTpoek npubopa,
+  NPU CHUXKEHV YYBCTBUTENIbHOCTY CEHCOPOB B pe3ynbTaTe paboTbl B cpefie HeJonyCTu-

MO BbICOKMX KOHLIEHTPALMI aKTUBHbIX Fa30B.

BoccTaHoBREHWe yTepAHHOMO nacnopTa Ha razoaHanmsartop "CeHcoH-CM-9001" n otme-
TOK NMOBEPKM NPOBOAMNTCA 3a AOMONHUTENbHYIO MNaTy.

MpepnpuaTne-nsrotToBmTeNb

00O "HANNT"

Appec: Poccunsa, 123592, r. MockBa, BH. Tep. I. MyHuLmnanbHbI okpyr CTpormHo,
yn. Kynakosa, g. 20, ctp. 1J1, nomews. 1/3

Ten./: (495) 7884450,

(dakc (495) 7884442

Web: http://www.senson.ru

E-mail: info@senson.ru
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NPUNTOXEHUE A.
CUCTEMA KOMAH[ CETEBOIO ObBMEHA
MO NMPOTOKOJ1TY MODBUS RTU SENSON

MapameTpbl pnsnyeckon cpeabl nepesauu:

KaHan RS-485, ckopocTb obmeHa 9600 6oa, dopmaT nocbiku npu oomeHe no COM-
nopTty: 8 6uUT, 63 KOHTPOs YeTHOCTY, 1 cTon-6mT (8N1).

Bo3moxHble ceTeBble agpeca ycTponcTs: 1-63, 65-247.

MakcumanbHO [onyCcTMMOE YNCTIO YCTPOMCTB B CETU — 64,

Mcnonb3yemble KomaHabl: 0x06 — 3anncb, 0x04 — uyteHue pernctpos, 0x11 — yteHne
cepuinHoro (naeHTMdrKaLoHHOro) HoMepa YCTPOWCTBA. 34eCh 1 fanee MMeHa KOMaH[
NPUBOAATCA B LUECTHaALATEPUYHON cMCTEMbI cuncneHmns (npedukc 0x).

MopsafoK 3anncy AaHHbIX B PEFUCTP: CHavana cTapwmii 6anT, 3atem maaawmii 6ainT.
MpepycTtaHoBNeHHbIN (3aBogCKoN) agpec — 247

Tabnuya A1. Cucmema komaHo o6meHa no npomokosry MODBUS RTU Senson.
3HayeHus adpecos u UMeH KOMAHO npugedeHbl 8 wWieCmHaoyamepu4Holi cucmeme

Appec Yncno
Mapametp HayanbHoro | KomaHpa | peruct- | Tun f‘:a"!ec::;"b'e
perucrtpa poB

CeTeBoW agpec 0x06 :

yCTpONCTBa 0x2007 (3anuch) 1 uint 1-63, 65-247 pec.
CyunTbiBatoTCA
8 pernctpos,

Homep 0x04 KoTopble

aHanuTa B 0x03E8 (uTeHme) 8 char copgeprkat

Tabnuue CAS CTPOKOBYIO
KOHCTaHTy 13 16
CYIMBOJIOB
CyuTbiBatoTCA
3 pernctpa,

OTOPbIX
[JaTa 0 0x04 . Bk
x03FO0 3 uint16 | copgep»kartca

N3roToBeHus (yTeHwue) B bopmare uint16
uncno, mecsay
W rog,
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Appec Yucno
MapameTp HayanbHoro | KomaHpga | peruct- | Tun g‘::z:::;"b'e
peructpa poB
CumTbiBatoTCA
2 perncTpa,
B KOTOPbIX
copepxartcs
KOHLIeHTpauusa
KoHueHTpauus 0x04 rasa B popmarte
(n3mepsaemas 0x03F4 (uTeHue) 2 float32 | float 32.epBble
BeNIUYnHa) Mnagwwe gBa
6aiTa cogepkaTtca
B NepBoOM
perucTpe,
cTaplume — BO
BTOPOM
CunTbiBatoTCA
4 perucTtpa,
Epvrnua 0X03FA 0x04 4 char | conepa
p><at
n3MepeHns (yTeHwue) CTpOKOBYIO
KOHCTaHTy 13 8
C/IMBOJIOB
CumTbiBatoTCA
3anyck agTo- 16 peructpos,
e Conepar s cede
pe3ybTaToB TPY CTPOKOBbIX
(npeHTNdUKa- ;2':(;1':“3'
UnMoHHOe Ham- | 0x04 pex
x041A 12 char perncrpos,
MeHOBaHne (uTeHwue) Karkan
Nno, Homep
Bepcun M0 N3 KOTOPbIX
1 L poBoON copgepXxuT no 8
npeHTdMKa- cumBonos (CF,
Top MO) CN, CI - ISMSM;
00000206;

02685202)
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Appec Yncno
Mapametp HauyanbHoro | KomaHpa | peruct- | Tun g::‘}':::;"b'e
perncrtpa poB
HuxxHAs CynTbiBaeTca
rpaHmua 0x04 . 3HayeHune,
Jvana3oHa 0x0458 (yTeHmne) 2 uint32 YMHOEHHOe
N3MeHeHuA Ha 1000
BepxHsasn CunTtbiBaeTcA
rpaHuua 0x04 . 3HayeHune,
anana3oHa 0x045A (uTeHwue) 2 uint32 YMHOeHHOoe
N3MeHeHuA Ha 1000
CyunTbiBaeTcsa
KOf TMna ycTpou-
- . cTBa (1 6anT),
CepuitHblin HeT 0x11 u!nt16 Npu3sHaK BKtoYe-
Homep (IS) uint32 st (1 GauT)
IS ceHcopHoro
mogzynsa (4 6anTa)

(Dopmat KoMaHbl U3MeHeHWA agpeca ycTponcTea (0x06)

3anpoc
Ha3HaueHune Pasmep nona Copepxumoe
Appec ycTponcTaa 1 6ant 1-63, 65-247 pec.
Mima KomaHgbl 1 6ant 0x06
Appec pernctpa 2 6aiiTa 0x2007
HoBbI agpec 2 banTa 1-63, 65-247 pec.
CRC 2 6aiiTa

Omeem
Ha3sHauyeHue Pasmep nonsa Copep»unmoe
Appec ycTponcTaa 1 6anT Appec obpalleHus
MIma KomaHAbl 1 6ant 0x06
Agpec peructpa 2 6anTa 0x2007
CRC 2 6ariTa
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®opmaT KOMaHbl YTEHUA N3 HECKONbKIMX MOCNefoBaTeNbHbIX pernctpos (0x04)

3anpoc
Ha3sHaueHune Pasmep nons Copepxumoe
Anpec ycTponcTaa 1 6ant 1-63, 65-247 pec.
ImAa KomaHabl 1 6anT 0x04
Agpec nepBoro perucrpa 2 6anTa Cm. Tabn.A1l
Yucno pernctpos 2 6anTa N (cm. Tabn.A1)
CRC 2 6anTa
Omeem
Ha3HaueHune Pasmep nons Copepxumoe
Anpec ycTponctsa 1 6ant Appec obpaleHun
MIma KomaHAbl 1 6ant 0x04
Yumcno 6ant 1 6ant 2N
Copepxumoe
3HauyeHus cunTbiBaeMblx permctpos | 2N GanT CUNTbIBaEMbIX
perncTpos
CRC 2 6anTa

®opmaT KoMaHAbl 3aMpoca CepuNHOro Homepa yctporcTaa (0x11)

3anpoc
HasHaueHue Pasmep nons Copepxumoe
Anpec ycTponctsa 1 6ant 1-63, 65-247 pec.
Vimst KOMaHAbl 1 6anT 0x11

CRC

2 banTa
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Omeem

MNMone Ha3HaueHune Pasmep nona Copepxumoe

0 Anpec yctponctea | 1 6aint 1-63, 65-247 nec.

1 Mma komaHgabl 1 6anT Ox11
0x06 (CymmapHoe

2 Yucno 6ant 1 6anT yncno banTos
B nonsax 3-5)

. . Kop Tvna
3 Tvn ycTponicTBa 1 6ant YCTPOICTBa
@nar BKNOYEHNA . OxFF (BKkn.) nnu

4 ceHcopa 1 6aiit 0x00 (oTKn.)
CepuiiHbI HOMep
CEHCOpHOro

5 CepuiiHbii Homep | 4 GanTa mogaynsa B popmate
uint32 (0, ecnu
HeT)

6 CRC 2 6anTa

Coo6LeHuna 06 ownbkax (HeT B mogenax 5021, 7031, 7032 n 7051)

01 (illegal function) — Hen3BeCTHbIN Kof KOMaHAbI (OTNMYHBIN oT 04h, 06h, 10h);

02 (illegal address) — Hen3BeCTHbIN agpec perncTpa nnm 3anpalliBaemas/3anmcbl-
BaeMas JJIMHa JaHHbIX He COOTBETCTBYET OXKMNAEMOI;

03 (illegal data) - copep»xaHue 3anncbiBaeMbIX faHHbIX HE COOTBETCTBYET TEKYLLEMY
COCTOsIHUIO NpUbOopPa;

05 (acknowledge) — KoMaHAa NpUHATa K WCMOMHEHUIO, XOCT [JOJIKEH MOBTOPUTb
KOMaHZy AN1A noslyyeHnsa pesynbTaTa;

06 (device busy) - koMaHZa He MOXeT ObITb UCMONHEH], T.K. NPUOOP BbIMOMHAET
npeablayLLyo KOMaHzy.




m FazoaHanusatop "CeHcoH"

NPUNTOXEHUE b.
KAJINBPOBKA TA30AHAJIN3ATOPOB "CEHCOH"

PekomeHpyeTcAa neproguyeckn (B 3aBUCMMOCTU OT KOHKPETHbIX YC/IOBUIA PaboTbl)
B VIHTEPBaJie MeXay NoBepKaMy MPOU3BOAMTb MPOBEPKY paboTtocnocobHocT A nyTem
nofauy Ha CEHCOp ra3oBOW CMecu C KOHLEHTpauuen rasa B npefenax ykasaHHOro
B MACnopTe Anana3oHa N3mMepeHus.

b1. NTOAKTIOYMEHUE K KOMIMbIOTEPY. CACTEMA KOMAH/[,

Bbnarogapa mopynbHOW apxvTeKType, Npu Kanubposke razoaHanusatopos "CeHcoH"
[O0CTaTOUYHO paboTaTb TONbKO C UHTENNEKTyalbHbIMY CEHCOPHbIMU Mogynamu (UCM),
npegcTaBnswoWmmMm coboi rasoaHanusatop "CeHcoH-CM-9001". MeTponoruyeckue
XapakTepUCTKK onpegensaTca umeHHo ICM. Bo3MoXKHO ABa BapuaHTa KannbpoBKu
NCM - B cocTaBe npubopa (cuctembl) U oTaenbHo. OfHAKoO pasnnumnsa 3aklovaroTcs
TOJIbKO B CMOCO6E NOAKIIIUYEHMSA K KOMMbIOTEPY.

NCM coepumHATCA C KOMMbIOTEPOM uYepe3 nocnenoBatenbHbin nopt UART
(COM-nopT). ins peanvizauum JAaHHOTO PEXUMa B COBPEMEHHbIX KOMMbOTEPaxX yaobHee
BCEro BOCMOb30BaTbCA CTaHAAPTHbIMK NepexogHnkam UART-USB.

B rasoaHanmsatopax W rasoaHanmTyeckmx cuctemax 6e3s BHelHero KaHana RS-485
Heobxoanmo m3Bneub ICM u3 nprbopa, OTKPYTMB 3aLimTHY0 KpbIwKy. ICM gomxeH
nogkoyaTbca K KoMmnbloTepy yepes nepexogHuk USB-UART, kak noka3aHo Ha puc b1.

BEE >\

A +3,3B —‘ < O Rx
00000+ UART-USB :|
@) ©0 | Gu\" T
- + 000 Rx

Puc.b1. [MoOKoueHUe UHMenIeKmyanbHbiX CeHCOPHbIX MOOY el K KoMnblomepy
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Ha VICM Heobxopgumo nopgatb HanpsxeHue 3,3 B. Mbl pekomeHgyem nutaTb CM
OT OTAENbHOIO NCTOUYHUKA SNEKTPONUTaHNA. Ansa focTuxKeHna TpebyemMbix METPOO-
rMUYeCcKmX XapaKTePUCTUK NPY KannbpoBKe OH AosKeH obnafaTb BpeMeHeM OTKIIMKaA
Ha Hanps)eHue nop Harpy3koi He 6onee 100 MKC 1 obecneurBaTb OTKIOHEHUE
BXOZIHOTO HaMps>KeHWA NoA Harpyskou He 6onee 15 mB. UCM Heobxoanmo noaknoyaTth
K BHELLUHeMY NCTOYHUKY Kabenem ceyeHnem He meHee 0,2 MM? 1 AnnHOM Jo 15 cm.

Ona kKanmbposKky 1 HacTponkn MCM mbl pekomeHayeM BOCMOMb30BaTbCA Kanu-
6poBouHbIM nynbToM MNK-01, noctaBnsembim MponssoguTenem.

[na mopenen ra3oaHan3aTopoB U razoaHaINTUYECKUX CUCTEM C BbIxogoMm RS-485
KannbpoBKY MOXKHO Mpoun3BoauTb Kak nssnekaa CM 13 npmnbopa (onncaHo Bbiwe),
Tak 1 6e3 nssneyeHna NCM. [1na storo Heobxoammo nopknountb MA K KOMMbloTepy
no KaHany RS-485, Kak yka3aHo B npeablaylinx pasgenax gaHHoro PykoBoacTtea no
3KCnAyaTaumm, UCnonb3ys Nbor AOCTYMNHbIA Ha pbiHKe nepexofHuk RS-485-USB
(MoxeT noctaBnATbCA NpomnssognTenem nNo 3anpocy Kak onuuma).

Mpu niobom r3 ABYX onucaHHbIX cnocobos nopgknoveHus NCM ponxeH 6biTb
CBfi3aH C KOMMbIOTEPOM B pexunme BupTyanbHoro COM-noprTa. [MapameTpbl nogkto-
yeHus: pexum 8 6ut, 1 cton-6uT, 6e3 KoHTponA YeTHocTh (8N1), ckopoCTb oOMeHa
9600 6uT/c. NHdopmaumnoHHbIt obmeH ¢ MCM Bepetca komaHgamu B ASClI-kone,
NMo3TOMY A1l KaIMBPOBKU MOXKHO BOCMOJIb30BATbLCA JIDOON AOCTYNHON TEPMUHANb-
HOW Mporpammon (Hanpumep, cBOOOAHO pacnpocTpaHsaemas nporpamma Terminal,
[OCTynHa Ha cainTe https://sites.google.com/site/terminalbpp nnn www.senson.ru).

2. O6wume cBefeHNA O cMcTeMe KOMaHg, KanmbpoBKN 11 KOHTPONA
B rasoaHanmszatopax "CeHcoH" ucnonb3yetca yHUPMLMPOBaAHHAA CMCTEMA KOMaHA.
O6LWNI BUI KOMaHOHOW NOCbIIKN
@InstrName_ <Arg1>, ...,<ArgN> CR LF
roe @ — npedukc; InstrName — nms KomaHzabl (4 cumBona); _ — 3Hak npobena;
<Arg1>, ...,<ArgN> - BO3MOXHble aprymeHTbl KoMmaHabl; CR n LF — noctduKc,
ABa cumBona ("Bo3Bpat KapeTkn" 1 "nepesog ctpokm', 0xD 1 OxA B wecTHagLaTe-
pyYHONM cnucteme cuncnenmnsa, 13 n 10 — B fecAaTUUHoON).

MpeduKc 1 NOCTPMKC 06PamAAIOT Ntodyto KoMaHay. st ynobcTBa Mbl Oyaem 3anmcbiBaTb
cumBonbl noctdukca CR LF kak #013#010 (kak B pAae TepMUHAMbHbIX MPOrpamMm, B TOM Ynicne
Terminal). Hanpumep, komaHaa UTeHUA faHHbIX 3anMcbiBaeTcA kak @RRDT#013#010.

B KauecTtBe fecATMUHOro pasgenuTensa UCNonb3yeTca Touka. Bce n3mepeHHble 3HaueHnA
1 BBOAVMbIE YMCSIOBbIE MapaMeTpPbl 3anmncbiBatoTcA B dopmaTe C GUKCMPOBAHHON TOUKOM.
lNepBbilt aprymMeHT OTfeNeH OT UMEHM KOMaHAbl Npobenom, Bce nocseayoLme — 3andTow, 6e3
npobena.
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Buabl nmeH KOMaHg,
KomaHzpbl 1enaTca Ha KoMaHZpbl YTeHMs, 3an1cK 11 KOMaHAbl-npoLeaypbl (KanvbpoBka).
[na uyTeHnA gaHHbIX NCMONb3yOTCA KoMaHab! Braa @RRxx#013#010, rge xx — uma 3anpa-

LUMBaEeMOro napameTpa (Hanpumep, AN 3anpoca KOHLEHTPaum Kcnonb3ayeTca napametp DT).

YcTponcTBo oTBeyaeT KoMaHaom @RAxx <Arg1>, ...,<ArgN>,
rae <Arg1>, ...,<ArgN> — 3anpoLleHHble MapameTpbl (MX MOXKET OblTb HECKONBbKO).
Hanpumep, otBeT Ha 3anpoc KoHueHTpaumm @RRDT#013#010: @RADT 2.35
[nA 3anucym napameTpoB Npu KannbpoBKe NCNob3ylTCA KOMaHAbl BUAA
@WCxx <PwC><Arg1>,[<Arg2>,<Arg2>...]#013#010,
roe PwC - KannbpoBOYHbI Naposb (coobuaeTca NponsBoaUTENEM).
B cnyuae ycnewHowm 3anmucu ycTponcTBO OTBeYaeT KOMaHAoM
@RAxx <Arg1>,[<Arg2>,<Arg2>...].

Mpumep. 3anucb BepxHero npeaena namepenuin (5% o6. gonsa), naponb 0000
@WCCH 0000,5#013#010
OTBeT @RACH 5.
MpoBeprTb 3HAUEHMNE STOTO NAPaMETPA MOXKHO B JT060 MOMEHT KOMaHAOM
@RRCH#013#010

B otBeT nonyunte @RACH 5.

OnAa npouepyp KanubpoBKM NCNONb3YOTCA KOMaHAbI BUA
@CSxx <PwC><Arg1>,[<Arg2>,<Arg2>...]1#013#010
B cnyuae ycnewHoro npoxoxaeHnsa KOMaHAbl yCTPONCTBO OTBETUT
@RAyy <Arg1>,

roe yy — umsa napameTpa (MoXKeT OT/IMYaTbCA OT XX).

B cnyyae ownbkm ycTponcTBO BbIAACT KOMaHAy OWnNOKM Braa
@ERzz,
roe zz — Kog owmnbKu.
Buumanue! lMpu kanubposke u pabome no yugpposomy uHmepgpelicy usbezatime

nocellame 00Ho8peMeHHO 08e KOMAHObI! He oTnpaBnaAiiTe KOMaHbl Yalle, Yem pa3 B
1 ¢. B cylyyae HenpoxoXxaeHUs KoMaHAabl MOBTOPUTe ee OTNPaBKy Yepes 1 c. MomHuTe,
YTO YMCIIO LUKIOB 3anucu/yaasnieHns B SHeProHe3aBMCUMY0 NaMATb OrpaHNYeHo!

3.

YcTtaHOBKa coeguHeHunsa

Mopkntoumnte TA nnu Tonbko MCM, Kak onucaHo B n.1. MNpepBaputenbHo ybenn-
TeCcb B TOM, UTO Ha KOMMbloTepe yCTaHOBNEHbl HeobxoauMblie ApanBepbl nepe-
xopaHuka RS-485-USB (nnn UART-USB). OHM BXOQAT B KOMNAEKT NOCTaBKU nepe-
XOLHWUKOB 1 BCerpa AOCTYMHbI Ha CaliTe X NPOn3BOAUTENEN;
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E S AvicneTuep yCTponcTB ‘7 i —[olx|

{| KoHconb [elicTeve Bua  Crpaeka

7 | B E A =na
<% DVD 11 CD-ROM AMCKOBOZE! B
18 Guardant dongles

§ IDE ATA/ATAPI KOHTPOANEPE

= SCSI 1 RAID KOHTpOANEpLI
= User-modle block device

BuaeocaganTepbl
s [IMCKOBLIE YCTPOICTBA
- @), 38yKOBbIE, BAEO W WUTPOBLIE YCTPOICTBA

& Knagmatypel CeoVicTBa: XR21B1411 USB UART (COMB) 3 2 x|
KomnstoTep
KOHTpOMNeps! YHUBEPCANEHOI MOC/IeA0BATENBHOIA WiHb! USB Osume Port Settings IﬂpﬁﬁBEp | Caenemu]
MOHUTOPE!
B 1) M 1 WHble yKaseiBaroLMe YCTpolicTea
£ % MopTel (COM U LPT) Bits per second:
# XR21B1411 USB UART (COM8
’;} MocneaosaTenbHeIA MopT (COM1) Data bits: |8 v
+1- %88 Mboleccopt!
‘ ‘ Parity: |None A
‘ MpogUaW 060pyYRoEaHUA Stop bits: lﬁ
‘ Flow control: |None v
‘ OK | OTMeHa | Mpumer
[v RS-485 Advanced... | Restore Defaults |

[~ Wide Mode

‘ ¥ Low Latency Mode 50000 ~ | (bps and less)
|
|
|

Puc.b2. Onpedenerue Homepa COM-nopma Ha eknadke [Jucnemuep ycmpoticma u ycma-
Ho8Ka pexxuma RS-485

- onpepenute Homep COM-nopTa, COOTBETCTBYKOLWEro MOAK/IOYEHHOMY nepe-
xofAHuUKy. Ha komnbtotepax ¢ OC Windows Bocnonb3ynTechb Ans 3TOro BKIagKom
Oncnetyep yctponcTs (puc.b2);

+ B C/lyyae nogknoyeHuna no uHtepoericy RS-485 B okHe CBOIMCTBA YCTPOWMCTBA He
3abygbTe BKIOUNTb pexknm RS-485 (ecnu Takasa onuus ecTb) (cm. puc.b2);

+ 3anycTUTe TepMKHaNbHYI0 Mporpammy (Hanpumep, cBOOOAHO PaCNpPOCTPAHAEMYIO
nporpammy Terminal, focTynHa Ha caiiTe https://sites.google.com/site/terminalbpp
W WWW.SENSON.rU ), NPOBEPUB MNPaBUIbHOCTb HACTPOEK MNapaMeTpoB 0OMeHa;

+ MpoBepbTe YCTaHOBNEHHOE MOAKMIYEHNe, oTnpaBuB KomaHay @RRO0#013#010.
Mpun6op gonxeH otBeTUTb @TEST-OK.
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4. O6wWuMe HACTPOIKN
Mepen Hayanom KannbpoBKM NpoBepbTe 0bLme HacTponkm NCM.
Mpwu nponsBoacTee 1 Kannubposke B A 3anucbiBaloTcA criefyolne faHHble:

MapameTp KomaHpa uteHus
Kog npegnpuATUA-N3rotoBuTeNA @RRIM#013#010
CepuiiHbI HoOMep @RRIS#013#010

[laTa n3roToBneHmn @RRDS#013#010
[aTta KannbpoBKM N 3aMeHbl @RRCD#013#010
ﬁgi:gnplffeeg\%moro KOMMOHeHTa @RRCA#013#010
Tvn ceHcopa @RRKS#013#010
EanHnua namepenmnn @RRUT#013#010

MocnenoBaTenbHO CUMTaliTe 3T 3HAUEHWA U CPABHUTE MX C AAHHbIMM B nacriopTe
npubopa. B cnyyae pacxoxaeHust 3HaueHnin 06paTMTeCh K MpousBoguTenio!

b2. PEKOMEHOALWW MO NPOBEAEHNIO KATMBPOBKU

1. ba3soBas npoueaypa KanMbpoBKN YyBCTBUTENIbHOCTU MO NOBEPOYHbIM ra-
30BbIM CMeCcAM

EQvHCTBEHHDBIN cnocob npoBepKy NpaBuibHOCTU GyHKUMOHMPOBaHUA A — namepeHus
B Cpefe rasa U3BeCTHOM KOHLEeHTpaumn. [1na Kaxgoro rasa ncnosnb3yeTca CBON UCTOYHUK
nosepoyHon rasoson cmecn (MIC). Takne namepeHnA SOMKHbI NPON3BOAUTLCA B HOpP-
MasbHbIX KNMMaTU4eckmx ycnosuax (temnepatypa 2015 °C, gasneHune 760+30 mm pT.CT,
BIaXHOCTb 60+5%) 1 Npu OTCYTCTBUM B aTMOCdepe KOHTponrpyembIx ra3oB. [Nepen Haua-
nom paboTbl [A BblAEPXKIMBAOT B HOPMaJibHbIX YCII0BUAX He MeHee 1 u. Mopagok npose-
[leHus1 KanmbpoBKy 3aBrcUT OT Tuna MICM. CHayana paccMoTpum o6LLyto Anisi BCEX TUMOB
npouenypy kanmbposku (6a3oByto npoLeaypy), a 3atem — creumdryeckne 0Co6eHHOCTM
Kanmbposku Kaxgoro tina MCM.

IMI'C Ha ra3o4yBCTBUTESbHbIN CEHCOP NOAAETCA Yepes CreumanbHyto HacaaKy — aganTtep
ana nogaum rasos. Ee noctaBnaeT npegnpuAtne-usrotosutens MA no 3akasy nonb3osa-
Teneli. [lonyckaeTca NpYMeHeHne Apyrnx Hacaflok C 3aMKHYTbIM obbemom 1-10 cv® Hag
OTBEPCTUAMM CEHCOPA, ObecneymBalroLLMX ABMKEHNE ra3a No KacaTerlbHOM K BXOLHOMY
OTBEPCTMIO CeHcopa. Kak npaBuio, Takne HaCcagKku AOSIKHbI UMETb LWTyLep AA nogayun
MNIC 1 ogHO NNM HECKOMNbKO OTBEPCTUI ANA Bbixoda rasa.

KoHueHTpauuio MNIC xenatenbHo Bblbupatb B 1,25-1,5 pa3a 6onble 3agaHHOro
ropora KOHLUEeHTpauuy aia AaHHOro rasa u obbekTa (4ns aHanm3aTopoB KNCIopoga —
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PotameTp

lmbkunin Tpybonposos

PerynﬂTop AaBneHnA

[a30Baa Hacagka

3anopHbI KpaH

3anopHbI BEHTUSb
Tectupyemoe
YCTPOWCTBO

bannon c NIrc

Pernctpupytowiee
YCTPOWCTBO

N

Puc.b3. CmeHO 0719 pabomesi ¢ HEONACHLIMU 2a3amMu, 6e3 8bIMXKHbIX ycmpolicmea
U 3aWUmHbIX cucmem

6onblle BEPXHErO 1 MeHbLUe HIKHEro), Ho He MeHee 0,1 1 He 6onee 0,75 OoT MakcMyMa
AnanasoHa n3mMepeHus.

Mpexpe Bcero, 3adpuKcmpyinTe HauyanbHble (GOHOBbLIE) NOKa3aHMA B YUNCTOM BO3[yXe.
OHUV JOMmKHbI 6bITb HYNEBbIMU (KPOMe KaHanoB KUcnopofa 1 yrnekucoro rasa). Mpu
HeobXoANMOCTY, BOCMNONb3yATECh FEHEepPaTOPOM UMCTOrO BO3AyXa W BbIMOHUTE Kanu-
OGPOBKY Hy”s.

Mocne nofauv ra3oBol CMeCK Ha NpeaBapuUTeNIbHO BKITIOUEHHbIN NPU60p AoXaAN-
TeCb CTabunusauuy NokKasaHun (He meHee 5 MUH). PazHuUa MeXay NacnopTHbIMU
3HaYeHUAMU KoHUeHTpaumu MNIC n nokasaHusmu A fonkHa 6bITb MeHbLUE OTHOCK-
TENbHOW NMOTPELHOCTY, yKa3aHHoW B Tabn.2 PykoBofAcTBa No akcnyaTauuu. B npo-
TUBHOM CJly4yae HeobGXOoAMMO MPOBECTM MOBTOPHYK HACTPOWKY/Kannbposky TA.
MNMocne npekpaweHna nogaum MNIC Ha ceHCOp CHUMMUTE ra3oBYl0 HacagKy U 3apuk-
CMpYyNTe BO3BPAT NOKa3aHUM K HyneBbiM (POHOBbIM) 3HaUEeHUAM.

Bonee nogpobHo ycnosua kannbposku, nctouHnkm MNIrC n cnoco6sl nogaum MNrc
Ha YyBCTBUTENbHbIN 31EMEHT onucaHbl B MeTognke noBepKM rasoaHanvM3aTopos
"CeHcoRn".
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Potametp MM6KUI TpyGonposos

PerynsTop 3anopHbIN KpaH

[laBneHns

[a3oBas Hacagka

3arnopHbI BEHTWUIb

MqgCl,

Tectnpyemoe
YCTPOWNCTBO

Bbannon c NIrc

Pernctpupytowiee
YCTPOWCTBO

Puc.b4. CmeHO 0515 pabomel ¢ N0sIyNnpOBOOHUKOBbIMU 0AMYUKAMU

2. KannbpoBoYHble CTEHADI

[ns KanmbpoBKU peKOMEHAYEM MCMOMNb30BaTb CreLranbHble CTeHAbI.

CreHp 1 (puc.b3) npegHasHaueH OnA pPaboTbl C HEOMACHBIMU ra3amu, XUMUYECKN
COCTaB U KOHLIEHTPaLUsi KOTOPbIX He TpebyeT NCNoNb30BaHWsA CMELMANbHbBIX BbITSXHbIX
YCTPOWCTB 1 3aWmUTHbIX cncteM. KoHueHTpauua Takux ra3os B MNIC Huxe HKIP n Huxe
pa3oBbix MAK gna paboumx 30H. CTeHA UCMONb3yeTca ANA KanubpoBKM MpubOpoB
C 2N1eKTPOXMMNYECKMMIN, TEPMOKATaNIUTUYECKMMN U ONTUYECKUMU ceHcopamun. OCHOB-
Hble pabounie rasbl — Co,,CO,CH,, C3H8, CH, O,.

CreHp 2 (puc.b4) npepgHasHaueH ana paboTbl C NONYNPOBOLHMKOBLIMUK JaTUMKaMU.
Pabouuvie rasbl — H,, Co, CH4, C3HS. OH aHanorvnueH cteHay 1, 3a UCKNIOYEHNEM Hannuna
cucTembl yBRaxHeHMs Bo3gyxa. [1C yBnaxHAlTCA nocpenacTsoM 6ap6boTnpoBaHus

yepes cocyp (cknaHka [lpekcens) C HacCblWeHHbIM PacTBOPOM COSei (MgCIZ, NaCl).
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leHepaTop Tmbkuii Tpy6onposos
ra3oBbIX

cmecen W 6 6

[a30Bas Hacagka
PerynﬂTop AaBneHunA

Tectnpyemoe
YCTPOWNCTBO

3anopHbI BEHTWIb

bannoH c Bo3gyxom

PerucTpuipytollee ycTpoincTeo

N

Puc.b5. CmeHO 0118 pabomel € onACHbIMU 2a3amMu

CreHp 3 (pwuc.b5) npenHasHaueH ana paboTbl ¢ onacHbIMK razamu. OH OpUEHTUPO-
BaH Ha A c aneKTpoXMMnyecknmmn ceHcopamm. Pabouue rasel — HCI, H.S, Cl, NH,, SO,
CH,O, mepkanTaHbl. B kauecTtse ncrtouHuka MNIC ncnonb3yercs reHepaTop rasoBbix cMe-
cein "Mukporaz-OM" cOBMECTHO C reHepaTopOM YMCTOro BO3AyxXa JIMbO ¢ GanoHOM C
UnCTbIM BO3ayXoM. Pabouee MecTo fOMKHO ObiTb 060PYAOBaHO BbITAKHbBIM LUKAhOM.

3. Nopsagok 6a3oBo KaNNOGPOBKMN
KannbpoBKy cnegyeT npov3BoAWTb MO ABYM 3HauYeHUAM KoHueHTpauumn MIC (G

1= Cnm nC2= Cnm. [na onpegeneHHOCTN, Nonaraem Crlrc1 < Cnrcz (Kpome Kmcnopoga).

B obuem cnyuae, C_ =0, gna kucnopoga — 20,9% 06.

nrc
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1. Kanubposams no NIC1

MopgkniounTte Nprbop K nctouHrky MNIC1 (ecnm B atmocdepe nabopatopuin MoXKeT cofep-
XaTbca ueneson ras). KoHueHTpauwma MICT C1 He gomkHa npeBbiwaTh 1/3 OT HMXHero
npegena n3mepeHuin ceHcopa.

Y6enuTecb B CTabUIbHOCTU MOKa3aHUI nNpubopa, neprognyeckn (He meHee 10 pas ¢
MHTEpBanom 5 ¢) nogaaa KoMaHgy @RRDT#013#010. UCM BepHeT U3MepPEHHYIO KOH-
ueHTpaumio kKomaHaon @RADT <C>. Pa36poc 3HaueHui KoHUeHTpaumm C He OO/mKeH
oTIYaTbCA Honee yem Ha AOMYCTVIMYIO MOFPELIHOCTb M3MepPeHUs, yKasaHHyto B Onuca-
HWKM TMNa cpeacTBa namepeHui "CeHcoH".

Korpa 3HaueHmA ctabunusmpytotca, nogante KOMaHay

@CSC1 <PwC>,<C1>#013#010.

Mpu KannbpoBKe NO HyNeBOW KOHLEHTPaLMK LIefIeBOro ra3a nofante KoMaHay

@CSC1 <PwC>,0#013#010, gna kncnopoga — @CSCT <PwC>,20.9#013#010.

MNpoBepbTe onpegenaemyio KOHUeHTpaunio komaHgorn @RRDT#013#010. 3HaueHre KOH-
ueHTpaumm C He gomKHO oTmMYaTbea oT C1 6onblue Yem Ha JONYyCTUMYHO MOrPeLHOCTb
N3MepeHUN.

2. Kanubposamo no Irc2

Mopkntounte npubop K nctouHmky MrC2. KoHuyeHtpauma MNIC2 C2 ponxHa 6biTb He
MeHee 2/3 oT BepXxHero npepena naMepeHuii CeHcopa.

Y6enutecb B cTabunbHOCTU MOKa3aHUI nprnbopa, nepuognyeckn (He meHee 10 pas ¢
NHTepBanom 5 ¢) nogasaa koMaHgy @RRDT#013#010. UCM BepHeT n3MepeHHYIo KOH-
ueHTpauunio KomaHgon @RADT <C>. Pa3bpoc 3HaueHUn KoHueHTpauumn C He JomKeH
oTInMYaTbcA 6onee yem Ha JONYTUMYIO NMOFPELIHOCTb U3MePeHUs.

Korga 3HaueHWs KOHLEeHTpaumy cTabnnusnpyotca, nofamnte KomaHay

@CSC2 <PwC>,<C2>#013#010.

MNpoBepbTe onpegensaemyio KOHUeHTpaunio komaHgon @RRDT#013#010. 3HaueHMe KOH-
ueHTpaumm C He JOMKHO OTMYaTbcA OT C2 H6oMblue Yem Ha JONyCTUMYHO MOrPeLHOCTb
n3MepeHus.

3. 3a0ame 2paHuybl WKanbi usMepeHus

HacTpolika Heobxofrma ansa paboTobl MHTepdeiica "TokoBas netns 4-20 mA".

Komangon @WCCL <PwC>,<CL>#013#010 3anucaTb HW)KHee 3HauyeHue AmanasoHa
nsmepeHuns KoHueHTpauum C (cootsetcTyeT 4 MA).

Komangon @WCCH <PwC>,<CH>#013#010 3anucaTb BepxHee 3HauyeHue [uana3oHa
N3MepPEHNA KOHLEHTpaL CH (cooTBeTcTBYET 20 MA).
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4. lMposepume pabomy ¢ HosbiMu Kanubposxkamu

Mopanite MNIC ¢ n3sectHom KoHueHTpaumen C (C1<C<C2).

M3mepbTe KOHUeHTpauuio KomaHaon @RRDT#013#010. Yoeautecb, UYTo M3MEpPEHHOE
3HayeHue He OTANYAETCA OT NacnopTHoro 3HayeHua MNIC 6onblue YeM Ha NOrpeLHOCTb
N3MepeHUn, yKkasaHHyto B Tabn.2.

Ecnn kannbpoBKa npoBoauTcA B cocTaBe npubopa, ybeautecb, Yto cuna Toka |
B nHTepdence "TokoBaa netna 4-20 MA" COOTBETCTBYeT 3HAUEHUIO, BbIUUCIAEMOMY
no ¢opmyne

=16 (c-C)

+4 [MA].

H L

Mo 3aBeplieHNN KanMbpPOBKU B paMKax npouefypbl NOBEPKN YyCTaHOBUTE fJaTy
nosepku komaHgon @WCCD <PwC>,<dd:mm:yy>#013#010,

roe dd — yncno, mm — mMecsAy, yy — nocnefHue ase unbpbl roga nposeneHns
Kannbposku (Hanpumep, 22:08:17 — 22 asrycta 2017 roga).

4. Cneuyndunyeckme ocobeHHocTU Kannbposku UCM pasnnyHbix TUNOB
Mbl paccmoTpenu 6a3oBble MPUHLUUMBLI KanubpoBku, oblwme ans Bcex VCM.
OpHako nopapok kannbposkn MCM 3aBucuT OT ero Tuna:
« nonynposogHunkosbin NCM;
« anekTpoxummnyecknin NCM;
« TepmokaTanutmnyecknm NCM;
« ontnyeckuinn (MIPEX nnu Dynament) UCM.
[na Kaxporo 13 HUX NpefycMoTpeHa CBOA Npoleaypa Kannbposku, B fobasne-
Hue K 6a30BOIA.

Kann6poBka nonynposogHukoBbix UCM

1. OTKanubpynTe HarpesaTesnb CeHcopa:

+  OTKJIIOUMTb HarpeBaTenb kKomaHgon @WRWH 0#013#010 (WH = 0);

+ onpenennTb TeMMepaTypy OKpy»KatoLieln cpefbl B MecTe NpoBefeHunsa Kanmbpos-
KM C MOMOLLbI0 TepMOMeTpa € TOYHOCTbIO Ao 0,5°C;

+ BblgepxaTb MICM npu TemnepaType okpyxatowen cpefbl (T = 20+3°C) He meHee
2 MUH;

+  OTKanMbpoBaTb CONPOTMBIIEHME HarpeBaTensa KomaHaon @CSRO<PwC>,<T>#013#010,
roe T — usmepeHHasa TemnepaTtypa okpy»katowen cpepbl. Npnbop BepHeT 3Ha-
YyeHune CONPOTUBIIEHUA HarpeBaTeibHOro 3/1eMeHTa B TabopaTopHbIX YyCNOBMAX
RO (Om) nocbinkon @RARO <R0>. ConpoTtnneHne RO JONXHO HaXoAUTbCA B UH-
Tepsane oT 8 fo 20 Om, B 3aBUCUMOCTU OT TUNa ceHcopa. Ecnn ectb comHeHUA
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B TOM, UTO HarpeBaTesib OCTblJl, MOKHO MOBTOPUTb KannbposKy uepe3 10-15 c.
3HaueHue RO B 3TOM cnyyae fONXKHO ObITb He 6onblie NpeabiayLero;
« BKNOUMTb HarpeBaTenb komaHgon @WCWH <PwC>,1#013#010 (WH = 1);
« ybeamtecb nocpeacTtBoM KomaHabl @RRTH#013#010, uto ycTaHOBUNach Tpeby-
emasn TemnepaTypa HarpesaTena (450+1°C unu nHas, ykasaHHana B nacnopre).
2. BoinonHuTe 6a30By0 KannbpoBKy YyBCTBUTENbHOCTA MO MOBEPOYHbIM Fa30BbIM
cMecAM.

BaxHo:
Circ, HE RomxHa npesblwatb 50% HKIP ana uenesoro rasa (Hanpumep, He Gonee
2,2% 06. gonu onsa metaHa).

Kanubposka anektpoxummyeckux MCM

Mpu kKannbpoBske anekTpoxnummnyecknx MICM HebxoamMo 3aaaTh ABa OCHOBHbIX Napame-
Tpa — KO3QOULMEHT ycueHNa TPaHCMMNe4aHCHOTO YCUNUTENS 1 CMeLLeHre TouKu 0.
1.3agante Heob6xoANMBbIN KO3GOULMEHT ycuneHus. B 3aBucumoctn ot mogenu ICM
"CeHcoH-CM-9001", 3T0 BO3MOXHO MO0 NpOorpaMMHO, TMH6O NOCPeACTBOM MasAHbIX
nepemblyeKk Ha MOBEPXHOCTU MOAYNA.

Ecnn mopenb gonyckaet nporpaMMHOe ynpasieHue, NpoBepbTe TeKyLlee 3HaYHne
KoapdurumneHTa ycmnenmsa, nogas komaHgy @RRRG#013#010. CeHcop BepHeT napa-
meTp RG B KomaHge @RARG <RG>.

YcuneHne:

nepemblUkuM He 3aMKHYTbl  137,6- 103
3aMKHyTa XT1 175-103
3aMKHYyTa XT2 37,6-10°
3aMKHYTbI XT1 1 XT2 7,5:-10%
MNoteHuynan anektpoga W oTHocutenbHo R:
nepemblyka XT3 He 3amMKHYyTa 0mB
nepemblyuka XT3 3aMKHyTa 300 mB

Puc.b6. Mepembiuku ynpaseHus ycuneHuem U NOmeHYuaaoM cMeujeHust
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Mpyn HeobX0AMMOCTH, 3afaiTe KOIGPULIMEHT ycunerna K KomaHgo
@WCRG <PwC>,<RG>#013#010.
DTOMy napamMeTpy COOTBETCTBYEeT KO3QOULMNEHT yCuneHuns:

3HaueHue RG

KoadduumeHT ycunenus, x10°

1

2,75

3,5

7

14

35

120

2
3
4
5
6
7

350

B cnyyae oTcyTCTBMA BO3MOXHOCTU NPOrpaMMHOro ynpasneHus, Ko3ddruneHT ycune-
HUA 3aaeTcA YCTaHOBKOW nepemMblyek (purc.b6). )

2. B cnyuyae npumeHeHus ceHcopoB NO HEOOXOAUMO 3aJaTb CMeLLEHME paboyero aek-
TPOAa OTHOCUTENbHO OMOPHOro Ha ypoBHe 300 MB. [1na 3Toro 3aMKHUTE nepemblyky XT3.
3. MNpu Heo6x0ANMOCTH, B NPOrPaMMHO YNpaB/iAeMo MOAENN, MOXHO YCTaHOBUTb CMe-
LleHne BHYTPEHHEro HyNnA TpaHCMMMNeAaHCHOrO YCUNUTENA AA pacluMpeHns gUHaMU-
yeckoro gmana3oHa- Bmecto 0,5 Vcc [0 ypOBHeW O,2Vcc " 0,67Vcc. ra3oBbiM CMECAM.

3HayeHue IZ

CmeLueHre HanpsXeHna BHYyTPeHHero
HYNA yCUNUTENA OTHOCUTENbHO
Hanpsa)keHnA nutaHuA (Vcc = 3 B)

1 (no ymonyaHuio)

50% (1,5 B)

0

20% (0,6 B)

2

67% (2,1 B)

Kannbposka TepmokaTtanutnyecknx MICM

1. N3Bnekute n3 UCM uyBCTBUTENbHbIN 3NeMeHT (TepMOKaTainTUUYeCKUn CEeHCop).
C nomoLlpblo ommeTpa ybefmTech, UTO 3HaYEHUA COMPOTUBIIEHNA OMOPHOro U M3Me-
PUTENIbHOTO 3/1IEMEHTOB CEHCOpPa B XONOAHOM COCTOSIHMM He pasnuyatotcst 6onee yem
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Ha 10% u HaxopATca B guanasoHe 8-15 Om. B ctaHpapTHOM Kopnyce TepMoKaTtanu-
TMYECKOro CeHCopa BbIBOAbl OMOPHOrO U M3MEPUTENbHOINO 3JIEMEHTAa PaCMoOJIOXKEeHbl
COrnacHo cxeme (BMA CO CTOPOHbI BbIBOAOB):

OnopHbii N3mepurTenbHbin
anemMeHT anemeHT

2. BoinonHuTe 6a30Byto KannbposKy yyBcTBUTENIbHOCTY Mo MIC.

3. Mpn HeobXOAUMOCTN MOXKHO M3MEHUTb YCUSIEHUE BCTPOEHHOIO yCUNUTENA, Noaas
komaHgy @WCRG<PwC>,<RG>#013#010.

MapameTtp RG moxeT npuHMMaTb 3HaveHus 1, 2, 4, 8.

4. TepmoKaTanuTUyeckne Moy MoryT pabotaTb B LIMKIMYECKOM pexume. [pu 3Tom
OHW BKNOYaloTCA ¢ nepropom DZ cekyH Ha Bpema DC cekyHp. B cnyuyae DZ = DC mopgynu
paboTaloT B CTaLMOHapHOM pexrme. 3aaBaTh NapameTpbl LKNa MOXHO KOMaHAaMM
@WCDZ<PwC>,<Bpema unkna>#013#010 n

@WCDC<PwC>,<Bpems paboTbi>#013#010,

COOTBETCTBEHHO. 117 CUMTbIBaHNA NapaMeTPOB LiMKa BOCNO/b3yNTeCb KOMaHAAMM
@RRDZ#013#010 n @RRDZ#013#010, cOOTBETCTBEHHO.

Kann6poska ontnuecknx MICM

1. Bknounte CEHCOPHBI MOAYNb U BbIAEPXKWTE ero BO BKIIIOYEHHOM COCTOAHWUN He
MeHee 10 MUH.

2. BoinonHuTe 6a30Byto KannbposKy yyBcTBUTENbHOCTY Mo MIC.



