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1. BBEAEHUE

lazoaHanm3zatopsl (MA) n razoaHanuTuyeckue cuctemsl (I'C) "CeHcoH" mogenn CB — 310
3¢ deKTUBHbIE 1 HafeXHble Mprbopbl. OHU He TPebyloT BMELIATENbCTBA NEPCOHana
npwv 3KcnyaTauumn, NPocTbl B YCTaHOBKE U OBCNYXMBaHUK, NpK 3TOM obecrneymnBaioT
BbICOK/E MeTposiornyeckne xapakrepuctukn. OgHako, 4tobbl 3T KayecTBa NpoABU-
NUCb B MOJIHOW Mepe, nepep YCTaHOBKOW U MOAKMUYEHNEM BHUMATENIbHO U3yuumTe
PykoBoactso no skcnnyataymun!

A n ITC "CeHCOH" fOMKHbI MPUMEHATBLCA TONbKO ANA Lenen 1 B yCI0BUAX, onpeae-
NEHHbIX B JAHHOM pyKoBogAcTBe. Jllo6oe HeCaHKLMOHUPOBAHHOE U3MEHEHME UX KOH-
CTPYKUUN 1 OTAENbHbIX 3/1IEMEHTOB, HEHAANEXKALUIN MOHTaX MOTYT NPUBECTU K Aerpa-
Jauny 3aABIEeHHbIX METPONOrMYeCcKUX 1 SKCMyaTaLMOHHbIX XapakTepUCTMK U CTaTb
NPUYMHON OTKa3a NPOMN3BOAUTENA B raPaHTUINHOM 06CNYXUBAHUN.

[a30aHannTMuyeckaa cuctema COCTOUT M3 rasoaHanusatopa "CeHcoH-CM-9001"
(UHTenneKTyanbHOro ceHcopHoro moayna — WICM), mopyna KommyTaumm n TpaHC-
naumm (MKT) u KomnnekTa BCrMoOMOraTeslbHOro obopyfaoBaHus. la3oaHanmM3aTop
"CeHcoH-CM-9001" n moagynb MKT ABnatoTca cpeAcTBamMmy U3MEPEHUIA U BKITOYEHDI
B [oCcyfapCTBeHHbIV peecTp CpeAcTB m3mepeHuin. [eprnogmnyeckon noBepke B Xoae
3KcnnyaTauuy nopnexut Tonbko "CeHcoH-CM-900". Mpu 3Tom He TpebyeTca feMOH-
TaX ApYrvx snemeHToB cuctembl. KoHcTpykuusa C obecneurBaeT NpocCTOTy 3aMeHbl
"CeHcoH-CM-9001". B cnyuyae npumeHeHus uHTepdelica "Tokoaa netna 4-20 mA"
nosepke (HezaBucmmo ot "CeHcoH-CM-9001") noanexut 1 mogynb MKT. Mpwn 3Tom B
60/IbLUNHCTBE C/lyYaeB ero IeMOHTaX He TpebyeTcs.

lazoaHanmzatopbl "CeHcoH" mopgenn CI wcnonHeHum 7032 wn 7033 (ganee
"CeHcoH-C1-7032" n "CeHcoH-C[-7033") KOHCTPYKTMBHO MOSIHOCTbIO WAEHTUYHbI
rasoaHanutnyecknm cuctemam "CeHcon-Cl-7032-CM" n "CeHcoH-C1-7033-CM", cooT-
BeTCTBEeHHO. la3oaHanu3atopbl "CeHcoH-CB" BKntoyeHbl B [oCyaapCTBEHHbIN peecTp
CpencTB U3MEPEHU 1 noafiexxaT NepoaMyYecKon NoBepKe Kak eduHoe YyCTPOMCTBO.
NHTenneKkTyanbHbIi CEHCOPHbIA Moaynb 1 mogynb MKT B cocTaBe 3TUX NpuboOpPoB He
ABNAIOTCA HE3aBNCMMbIMU CPEACTBAMU MU3MEPEHUI U MOBEPKE He noanexart.

Ona notpebutena sce pasnuune mexagy A "CeHcoH-CB" 1 cooTBeTCTBYOLWMMY UM
rasoaHanmMTMYeCcKUM CMCTEMaM 3aK/ioYaeTcs B 06beKTe NOBEPKM 11 KOMMEKTE COMPO-
BOAVTENbHOW fOKyMeHTauuun. [lo3ToMy B JaHHOM PYKOBOACTBE MO 3KCMyaTauum mMbl
paccmaTtpuaem ogHoBpemeHHo 1 ['C "CeHcoH-C1-7032-CM", "CeHcoH-C1-7033-CM" 1
I'A "CeHcoH-C[1-7032", "CeHcoH-C1-7033". [Ana ux otnnuma B Ha3BaHue [C gobasna-
etca cydodumke "CM". 1na onpeaeneHHOCTY ONUCBIBAOTCA MMeHHO 'C, BCe N3N0XKeHHOe
MOJTHOCTbI0 OTHOCUTCA U K COOTBETCTBYIOLLMM FrazoaHasnmn3atopam.
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2. HASBHAYEHUWE U NPUHL AN PABOTbI

"CeHcoH-C1" — 3TO CTaUMOHAPHbIA OAHOKaHabHbIN NPUOOP ANA HErnpepbiBHOrO

KOHTPOJIA KOHUEHTpaLumu rasa B pabouei 3oHe. OH ob6ecneyrBaeT BbICOKUA YPOBEHb

NPOTMBOABAPUIHON 3aliUTbl B 30HaX, re BO3MOXHO MPEBbILEHNE KOHLUEHTPaUmnn

roproyYnx N TOKCMUHbBIX BELLECTB, @ TakXe MpeBbllleHNe/CHUXEeHNEe KOHLeHTpaumnm

Kucnopopa. PaboTta rasoaHanmnsatopa oCHOBaHa Ha HernpepbIBHOM Npeobpa3oBaHnm

CYFHaNoB, NOCTYNAaLWKX OT ra304uyBCTBUTENIbHbIX CEHCOPOB (4yBCTBUTESNIbHbBIX 3Je-

MEHTOB), B LdpOBble 3HAUEHNA KOHLEHTPauum ra3os. [ofyyeHHble 3HaYeHNsA KOH-

LEeHTpaLumM TPAHCAMPYIOTCA BO BHeELWHMe ceTn nepepaun nHpopmaymm (Unpposble

1 aHanoroBble) U/unn oTobpakaloTcsl Ha LMPPOBOM MHAMKATOpPE.

B 3aBMCMMOCTM OT U3MepsAeMblx BeLlecTs, B [A NCNonb3yoTcA ra3ouyBCTBUTENbHbIE

CEHCOopbl, OCHOBAHHbIE Ha Pa3fIMYHbIX MPUHLMNAx Npeobpa3oBaHus:

+ MONYNpPOBOAHUKOBLIN — Ha afcopbumnm razoo6pasHoOro BelecTsa NOBEPXHOCTbIO
ra3oyyBCTBUTENIbHOIO CNOA CEHCOPA C M3MEHEHMEeM 3NeKTPUUYECKOro ConpoTus-
JIeHMA 3TOro Cros;

* 3NEeKTPOXUMUYECKNI — Ha BO3HNKHOBeHUM 3[C Ha sneKkTpodax ceHcopa npu xu-
MMWYECKOW peakumnmn C n3mepaemMbiM BELLECTBOM;

+ TepMOKaTalIMTUYECKUN — Ha TEPMOXUMUYECKOW peaKumn ropioyero BellecTBa
C KMUCNIOPOAOM BO34yXa Ha MOBEPXHOCTU KaTanm3aTtopa UYyBCTBUTENbHOMO 3fie-
MeHTa C BblAeNeHneM Tensa N U3MEHEHMEeM 3SIeKTPUYECKOro COMpPOTUBNEHUSA
CeHCopa;

« ONTUYECKN — Ha u3buMpaTesibHOM MOTJIOWEHMM Fa3aMu SHEPrun B UHPpaKpac-
HOW, BUAMMOWN U1 yNnbTpadroneToBo 061acTax CNeKkTpa;

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

+ QOTOUOHMN3ALMOHHbBIN — Ha OCHOBE U3MEPEHMA BENMUYNHBI MIOHHOTO TOKa npu ¢o-
TOVOHU3aLMN aHATN3NPYEMOTO rasa.

3. BbIXOOHbIE CUTHAIJbI
+ YHUOULMPOBAHHbIN aHaNOroBbl BbIXOAHOW curHan "TokoBas netnsa 4-20 mA";
« umndposoii curHan no npotokony MODBUS RTU no kaHany RS-485.

4. OCOBEHHOCTU N NPEMMYLUECTBA

«  BMWA aHaNU3MPYeMOro BeLecTBa NOSIHOCTbIO ONpefenaeTca NPUMEHEHNEM KOHKPET-
Horo ICM. CMeHMB 3TOT MOAYJ1b, MOXHO M3MeHUTb onpeaenaemblit ras. lNpu sTom He
TpebyeTcA 3ameHATb Bcto [C;
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+ noBepke nognexunt Tonbko VICM, Bxoaslume B COCTaB ra3oaHannTNYeCcKom cMctembl (B
cnyyae nprviMeHeHWA KaHana TokoBas netna 4-20 mA — n mogynb MKT);

+  KOHCTPYKLMA UCKITIOYAET BO3MOXHOCTb HEMpefHaMepeHHbIX BO3AENCTBUI Ha N3Me-
puTenbHble O/I0KM NPV MOHTaXe Npubopa 1 NOAKIIOUYEHNN NEKTPUYECKKX Kabenei.

5.0BJIACTb MPUMEHEHNWA

I'C "CeHcoH-C1-CM" cocTonT 13 Moaysei BO B3pblBO3aLUMLLEHHOM UCMOSTHEHUN "NCKPO-

6e3onacHas Lenb" ypoBHs ia. 06nacTb NnpruMeHeHnA [C — B3pblBOOMACHbIE 30HbI K1AaCCOB

1 1 2, B KOTOPbIX NPU HOPMasibHOW 3KCMNyaTaummn anekTpoobopyaoBaHna U/unu B ciy-

Yyae BO3HWMKHOBEHWS aBapuv BO3MOXKHO 06pa3oBaHMe B3PbIBOOMACHbIX ra30BbIX CMeCel:

+ B MecCTax YCTaHOBKU TeXHONormyeckoro o6opyaoBaHusa B npouecce fobbluu, ne-
pepaboTKu, TPAHCNOPTUPOBKUN U XPaHEHUS HEPTU 1 rasa;

« Ha NpeanpuUATMAX XUMUYECKON U MeTannypruyeckor NpOoMbIWAeHHOCTH, NaKo-
KpacouHbIX MPON3BOACTBaX, MPON3BOACTBAX yAOOpeHM 1 NnacTmace;

+ Ha CenbCKOXO3SNCTBEHHbIX 06beKTax (KMBOTHOBoAUYeCKne depmbl, XpaHUULLa
CeNbCKOX03ANCTBEHHOW NpoAyKLUum, 3nesaTopbl 1 ap.);

+  BO MHOXECTBE ApYruX NPUIOXKEHWN.

6. IHOOPMALMA ONA 3AKA3A
lasoaHanm3zatopsbl "CeHcoH-CA-CM" BbiNycKaloTCcA B Pa3fnMYHbIX BapuaHTaX KOHCTPYK-
TUBHOTO UcnosiHeHuA (puc.1). O603HaueHne Npu 3aKase:

CeHcoH-C1-703x-Y-CM-G-S-OTB-KbB

Tun KabenbHOro BBOAA
(ecnu He cTaHZAPTHBbIN)

OTBepcTMe NoA HeCTaHgapTHYIO pe3bby
KabenbHOro BBofja
Tun ceHcopa: OMN — onTuueckui, MM - NonynpoBoAHNKOBbIN,
TK - TepmoKkaTanutuyecknii, IX — 31eKTPOXUMNYECKII
TM - TepmokoHayKToMeTpudecknin, OU[] ~GoTOMOHMN3aLMOHHDII

—— VI3mepsemblii KOMMOHEHT 1 HOMep Anana3oHa n3MepeHunit (Tabn.1-7)

Mpu3HaK razoaHanUTMYeCKom CUCTEMbI (€CNN eCTb)

T - TeXHONOrMYeCcKoe NCMoNIHeHNe
WcnonHeHue: 2 - B NiacTMKOBOM Kopryce,
3 - B MeTannmnyeckom Koprnyce

Mopenb

Tun rasoaHanmsatopa
MNMpumep o603HaueHus: CeHcoH-CL1-7032-CM-CH4-41-TK
Cuctema razoaHanutnyeckasa CeHcoH-CL1-7031-CM,

Ha MeTaH jnana3oHa 41, ceHCop TepPMOKaTaIUTUYECKIIA.
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a) 6) B)

Puc.1. "CeHcoH-C/]": ucnonHerus 7032 (a), 7033 (6) u 7033-T (8)

7. HANMNYUNE CEPTUOUKATOB

«  CBraeTenbCcTBO 00 YTBEPXKAEHNY THMa CPeACTB U3MEPEHUIA.

« Ceptdukatbl 06 yTBEpKAEHNM TUMNA CPefCTBa U3MePeHUn B pecnybnukax benapycb
n KasaxcraH.

« CeptnduKaTtbl COOTBETCTBUA TPEOOBaHMAM TEXHUYECKOTO perfiameHTa TaMOXXeHHOro
cotoza TP TC 012/2011 "O 6e3onacHocTr 06opynoBaHMA AnA PaboTbl BO B3pbIBOOMac-
HbIX cpepax”.

« Ceptuoukar cootBetctBmA TpebosaHuam MOCT P 52319-2005 (M3K 61010-1:2001) n
FOCT P 51522.1-2011 (M3K 61326-1:2005). Cuctema ceptudurkaumm FNOCT P.

« [Jeknapauua o cootBeTcTBUM TpeboBaHuam TP TC 020/ 2011 "SnekTpomarHuT-
HaA COBMECTMMOCTb TEXHUYECKUX CPeacTB".

CepTnduKaT COOTBETCTBUA CUCTEMbI MEHeIXMEeHTa KauyecTBa TpeboBaHMAM
FOCT P ICO 9001-2015 (ISO 9001:2015).

« CBYAETENbCTBO O TUMOBOM Of0OPEHNM POCCHMINCKMM MOPCKUM PErmcTpoM CYAoOXOn-
ctBa N219.07158.120.

MNMoapobHee cm. Ha caiiTe www.senson.ru

8. MEPbl MPOMbILLUNTEHHO BE3OMNACHOCTU

« K pabore ¢ I'C gonyckatotca nunua, n3yurBlune HacTosALee PyKOBOACTBO MO SKCMyaTa-
Lyu, NpoLuefLuve NHCTPYKTaX No TexHMKe 6e30MmacHoCTV 1 nMeroLme Keanudukaum-
OHHY!I0 rpymnny no aneKkTpobe3onacHOCTN He HUKe lll, a TakKe JOKYMEHTbI YCTaHOBIEH-
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Horo obpas3ua locroptexHagsopa.

« MoHTaX 1 3KcnnyaTauma CpeacTs SHEProcHabXeHNA annapaTtypbl JOMKHbI COOTBET-
CTBOBaTb NpaBumiam 1 Hopmam "lpaBun yCTPONCTBa aneKTpoycTaHoBoK" (MY3).

« Tpwu pabote c [C JOMKHbI BBINONHATLCA MEPOMNPUATAA MO TEXHMKE 6E30MacHOCTM B CO-
OTBETCTBUYM C TpeboBaHuAMY "MMpaBmi TEXHNYECKON SKCMTyaTaLmm SNeKTPOYyCTaHOBOK
noTtpebutenein’, B Tom uncne . 3.4 "DneKTpoyCcTaHOBKY BO B3PbIBOOMACHbIX 30HAX".

+ Ta3oaHanuTnyeckasa cuctema fosKHa OblTb NOAKIIOUYEHA K YCTPONCTBY 3a3eMIIEHNUA.
CnepyeT obeperatb I'C OT yAapoB Mo Koprnycy, BUBPALMIA 1 MEXaHNUYECKUX MOBPEXAe-

HWIA. He gonyckaeTca nageHve nprbopa ¢ BbicoTbl 6onee 1 m.

Mpw aKkcnnyaTauumn He gonyckanTe NonagaHMA Nbiau, rpAasn U BRaru B OTBEPCTMA AN
[OCTyna BO3[yxa K ra3ouyBCTBUTEIbHOMY CEHCOpPY rasoaHanusartopa. Cnegyet nepvoau-
YecKM yganaTb 3arpA3HeHNA CTpyel CyxXoro CKaToro Bo3ayxa.

Bo mn3bexaHue BbiIxofa U3 CTPOA TEPMOKATaUTUYECKMX 1 MOSTYNPOBOAHNKOBBIX CEH-
copoB KATETOPNYECKW 3AIMPELLAETCA nogaya Ha CEHCOPbI YACTOrO MeTaHa, MPOmnaHa,
OyTaHa v Lpyrux roproUmx ra3oB U NMapoB C KOHLeHTpaumeln 6onee 100% HKIMP.

He pekomeHpgyeTca skcnnyatnpoBatb [C npy KOHLEHTPaLUAX KOHTPOIMPYEMbIX Fa30B,
MPEeBbILIALLNX HOMUHAJbHBIE AMAna3oHbl U3MepeHust (Tabn.1-7).

3AMNPELWAETCA skcnnyatauma I'C ¢ noBpexaeHHbIM KOPNyCcoM, a Tak»Ke UCMosb30BaThb
B €e COCTaBe ra3oaHanmn3aTop nocsie UCTeYeHUs CPoKa AeCTBUA NOC/IeAHEN MOBEPKN.

3AMPELLAETCA BcKpbiBaTb Kopryc I'C BO B3pblBOOMACHbBIX 30HaxX 6e3 OTKJoUYeHUs
3MeKTpOonUTaHnA.

9. OCHOBHbIE TEXHUYECKWUE N METPOJIOTMYECKE XAPAKTEPUCTUKN

NcnonHeHwne
MapameTpbl

7032 7033

Tvin n3mepuTenbHOro
P la3oaHanmnsatop “CeHcon”

npubopa
MaTtepunanb! Kopnyca Mnactmnk ANIOMUHMEBBIN CMNaB
Mapkupogka 1Exia d IICT4 Gb X

B3pPblBO3aLUNTDbI

CreneHb 3awWmnTbl KOpryca
OT BHELLHWX BO3AENCTBUN IP66 no NOCT 14254-2015 (IEC 60529:2013)
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UcnonHeHne
MapameTpbl
7032 7033
-60...+50°C (ana sanekTpo-
Temnepatypa ~30..4+50°C XVMUYECKMX CEHCOPOB —
OKpYy»KatoLLen cpebl He HKe —40°C)

OTHOCUTENbHAA BRaXXHOCTb | 30-95%, 6e3 KoHAeHcauUn Bnaru

[aBneHne OT180 o 104 klMa
labapuThbl, He 6onee 110 X 135X 55 Mm 155 x135Xx60 Mm
Macca, He 6onee 350r 750Tr

HanpsxeHune anekTponutaHusa:

HomuHanbHoe 24 B NOCTOAHHOrO TOKa
[Onana3soH 12-27 B NOCTOAHHOrO TOKa
Motpebnaemasn

aneKkTpuyeckaa mowHoctb, | 1,3 BT

He 6onee

BbIXO,qH blé CUTHaJ1bl:

+ aHanorosbii "TokoBas netna 4-20 mA"

+ undposon RS-485, npotokon MODBUS RTU

OnTuyeckue, nonynpoBogHUKOBbIE,
Tunbl CeHCOopoB TepMOoKaTannTnyeckne, asneKTpoxmmnieckmne, Tepmo-
KOHOYKTOMEeTpuyeckune, d)OTOVIOHI/BaLl,I/IOHHbIe

CpenHuin cpok cny»obl

o3 net
CeHcopa A

CpepnHuin cpok cny»x6b1 IC 10 net

CopeprkaHuie AparoLeHHbIX

H KUT
MeTaNnoB € coaep
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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

Mpenenbl ponyckaemomnm

Home OnanasoH 5
Onpepensembilii p,manar: n3MepeHunit Maccooii | OCHOBHOW MOrpelHocTm
KOMMOHEHT s0Ha 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 (C,H,) 4 ot 0 go 100 % HKIP +5 % HKIP -

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 go 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
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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:

+ Hopmupytowee 3HaueHve 4na npyBedeHHON NOrPeLHOCTU — BepXHUI nNpeaen guna-
nasoHa n3mepeHui;

+ [Inana3oH nokasaHui A4na Bcex onpegensaemMbiXx KOMMNOHEHTOB HaunHaeTcA oT 0;

+ [rnana3oH BKOYaeT HMXKHee 1 BepXHee 3HauYeHne, eCiin He YKa3aHo UHOE;

+ 3HauyeHuA HKIP - no FTOCT 31610.20-1-2016/1EC 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 ¢;

+ [papynpoBKa razoaHanmnsatopa Ajsa n3mMepeHnsa coaepxaHna CyMMbl yrneBoAopo0B
NPOW3BOANTCA NO NPOMaHy WK NO rekcaHy.

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

Bnusowme $pakTopbl, B npegenax paboumnx [T GE e

yCJI0BUIA SKCRyaTaumn

3X | TK NN, TKC | on, ®oun

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

Bnuanve nepemMeHHOro coctaBsa CyMmbl

yrnesogopopos (o1 C, a0 C, ) - 2,0 2,0
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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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10. YCTPOUCTBO
Mpubop "CeHcoH-CA" BbINOSHEH NO MOAYAbHOMY MPUHUMMY. KOHCTPYKTMBHO OH
cocTounT 13 (puc.2):

CeHcoH-C1-703x-CM MKT NCM
CeHcoH CM-9001
3 ) @ > % (€] ® PS
i = -
¢le 0% ¢l o/ ¥
I1
[ JC 7 I J

Puc.2. "CeHcoH-C/]-7032" (a) u " CeHcoH-C/J]- 7033" (6)



m Fazoananusartop "CeHcoH-C1"

Ta6bnuya 9. BapuaHmel npo6oom6opa 2azoanHanuzamopos "CeHcoH-C[]"

Mopgenb Tun npo6ooT60opa Kopnyc
CO-7032 Onddy3noHHbI Mnactuk
CO-7033 Onddy3noHHbIN

ANIOMUHMEBbIN CMJ1aB
Ca-7033-T MpuHyanTenbHbIN

« Moayna KommyTauum u TpaHcnaunm (MKT-xx);
+  WHTenneKTyanbHoro ceHcopHoro moayns (MCM) — razoaHanuzatopa "CeHcoH CM-9001"
Mogenu "CeHcoH-C[1" pasnuualoTcs TMNOM Kopryca 1 BMAOM npo6ooTbopa
(tabn.9, puc.1, 2).
Mogynb MKT pa3melyeH B MeTaninyeckom nmbo nnactnkoBom kopnyce (puc.2).
Ona conps)XeHnsa C NHTENNIEKTYaNbHbIM CEHCOPHbIM MOAYNEM CIYXUT BHELIHUN
pa3bem, 3aKpbITbI 3aLNUTHOW KPbILKOW.
MHTennekTyanbHbI CEHCOPHbIA MoAynb obecrneynBaeT MeTpoNiormyeckne
xapakTepuctukn [C. CeHCcopHble MOy MOTYT ObiTb Pa3fNYHbIX TUMOB:
« TepMoKaTanuTuyeckue (roptoume rasbi);
+ onTnyeckue (roptoume rasbl, AMOKCUA yrnepoaa);
+  DIEKTPOXMMUMYECKUE (TOKCMYHDIE ra3bl, BOAOPOA, KNCIOPOL);
+  TEPMOKOHZYKTOMETpUYECKE (rennii, MeTaH, BOJopoa);
+  ($OTOMOHM3aALMOHHbIE (CBEpXMasible KOHLEeHTpauum);
+  MONYNPOBOAHUKOBbIE (afIKaHbl, CYMMa YrneBO40OPOA0B, BOAOPOA, OKCUA YrNepoaa).
NCM nogknioyatloTca K BHewHemy pasbemy moayna MKT, reomeTpua KoToporo
NCKIIOYaeT BO3MOXXHOCTb HEMPaBUIIbHOW YyCTaHOBKM (purc.3).

HaBrHumBalowanca kpbiwka 3awmiwaer ACM oT Bnaru, nbinn 1 mexaHUYeCcKmx
nospexaeHnn. BHumaxue! 3akpyqueatime 3awumryro KpblWKy MoOJIbKO pyKoU, He
npunazas ycunuii 015 3amsAaueaHus pe3o608020 coeduHeHUs!

11. NOPAOOK PABOTbDI

['C BKNOYaEeTCA Npy Nogave Ha Hero Hanps)keHuA nuTaHuA 24 B. Mpu 3Tom BbINONHA-
eTCcA CTapToBbIN TecT (nopagka 15 ¢), nocne Yero NprMbop aBTOMATUYECKM MEPEXOAUT
B pabounii pexxum. B 3aBUCMOCTM OT TMMA CEHCOPa, BbIXOA Ha paboumnin n3meputesb-
HbI PEXMM MOXET 3aHATb oT 15 ¢ o 10 muH.
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Puc.3. [loOknoueHue UHMesIeKMyabHO20 CEHCOPHO20 MOOY/IA

M3mepeHHOe 3HaueHMe KOHLEeHTpauma TPaHCIMPYeTCA MO aHalioroBoMy KaHany
"TokoBas netna 4-20 mA". lMpn 3Tom ToK | NponopuMoHaneH KOHLEHTpauum nimepse-
MOTO ra3a v onpegensercsi no dopmyne

C-C
I=16u+4 [MA], roe

H L

C - n3MepeHHOe 3HaueHne KOHLEeHTpauuu,

C, 1 C_ — BEPXHWI N HUXKHUI NPEAESbl WKabl N3MEPEHNA ra30aHaNn3aTopa, yKasaH-
Hble B nacrnopte. KoHueHTpaums C, n Bbiwe cootseTcTByeT 20 MA, C 11 HUKe — 4 MA.

BbixogHow curHan 0 MA (2 MA B cnyyae ucnonHeHua 7033) o3HayaeT HeMCNPaBHOCTb
npubopa.

3HaueHMe KOHUeHTpauumn TakKe nepepaercs Mo ceTeBomy WHTepdelicy RS-485
no npotokony MODBUS.
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12. YCTAHOBKA U NMOAKNIOYEHUE

PasmelieHne radoaHanunsaTtopa

Mprbop HeobXoAMMO pacrnonaratb TaK, YTobbl UHTepdelcHbI Mmoaynb ¢ ICM 6bin
HanpaBeJieH BepTMKanbHO BHK3. DTO MPEenATCTBYET NonajaHuio Bnaru, nbiim 1 nocto-
POHHVX NpeamMeToB Ha GUNLTP rasoaHanmsatopa. Hanbonee npocToil cNoco6 MoH-
TaXka — KpenyeHne K CTeHe C NMOMOLLblo OTBepCTUA Ha ¢naHue nprnbopa cornacHo
puc4ns.

BHumaHue! lpasunbHoe pasmeweHue 2a30aHanu3amopa — 3asuoz e2o 3gpgpekmus-
Holi pabomol!

Bbi6op mecTa yCcTaHOBKIM ra3oaHanTMyeckom cucTembl

MecTo ycTtaHoBKM C BbIGMPAOT B 3aBUCUMOCTU OT:

+ TuNarasa;

+ BO3MOXHOIO MecCTa YTeUKM M CKOMJIeHNA rasa, cneunduKkin HanpaeneHns aBuxe-
HUA BO3AYLUHbIX MOTOKOB;

+ ypob6CTBa MOHTaxa 1 0bcnyKunaHma nprubopa,

1094
954 , 55

60
<P
RN
L1

136

Puc.4. fabapum~Heiti yepmexx "CeHcoH-C/]-7032"
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Puc.5. fabapumneili yepmex "CeHcoH-C/-7033"
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IC MOHTUPYIOT BONM3M 30HbI BO3MOXHOTIO ra3oBblaenieHna. BbicoTa ycTaHOBKM
npnbopa 3aBUCUT OT GPM3NYECKMX CBOCTB ra3oB U XapakTepa paboTbl nepcoHana.
la3bl TAXKeNnee Bo3ayxa (Hanpumep, yrnekncnbin ras (COZ), nponaH (CBHS), Xnop (CIZ)
n gp.) 6yoyT ckannmeatbcA 6nuvke K nony. Onsa Hux I'C ycTaHaBAUBAOT HA BbICOTE
He 6onee 1,5 m ot nona. bonee nérkue rasbl (Hanpumep, sogopoa (H,), metan (CH,))
n gp.) 6ygyT nogHumatbca BBepX. [Ona Hux IC Hy>XHO MOHTUPOBaTb B BEpPXHEN
YyacTu nomeuleHus. [1ns ra3o., MIOTHOCTb KOTOPbIX 6/IM3Ka K BO3ayxy (Hanpumep,
yrapHbili raz CO), mecto pacnonoxeHusa C onpepenseTca HanpaBfeHUeM MNOTO-
KOB BOo3AyXxa. [1na KOHTponA TOKcMUHbIX ra3os [C pacnonaraloT Ha ypoBHe OpraHoB
AblXaHMA YenoBeKa: AnAa cmpauwero B onepatopHon — 150 cm, B oCTasbHbIX Nome-
weHmax — 180 cm.

CnegyeT MUHMMM3NPOBATb 3aAepPXKKy pPacnpoCTpaHeHUA ra3oBbIX MpuMecen
OT WUCTOYHUKa A0 raszoaHanmsatopa. [Ins 3Toro Heob6XxoAMMO yumUTbiBaTb cneuu-
dVKY ABUKEHMA BO3JYLIHbIX MOTOKOB B KOHKPETHOM nomelyeHuun. MpuHyantens-
Hafa BEHTUNALNA UM CUCTEMA KOHAWLWOHUPOBAHMNA BO3AYXa NOMHOCTbIO MEHAIOT
ecTecTBEHHOE HamnpaBeHre NOTOKOB U, C/IefoBaTeIbHO, ONTMMaJIbHble MecTa pac-
nonoxeHus [C. Mpn NOCTOAHHO paboTatoLlell BbITAXHON BEHTUNALUN, GOPMUpPYIO-
LWen BO3AYLWHbIe MOTOKU CO CKOpoCTblo 6onee 0,1 M/c, BO3AyX C NpuMecaAmmn 6yaeT
nepemelaTbCa K MECTY BbITAXKN MO KpaTyanlleMy pacCTOAHUIO OT TOUKU YTeUKH,
He3aBMCUMO OT MJIOTHOCTH rasa.

Mpn moHTaxe FC Heo6Xx0AUMO YUMTbIBaTb €ro AOCTYMHOCTb ANA TEXHUYECKOro
06CNy>KMBaHNA U NEPUOAMNYECKON NOBEPKMN.

MoHTaXx anekTpokabenern
C coegMHAT C NUCTOYHMKOM MUTAHUA U BHEWHMMWU YCTPOMCTBAMW KOHTPONA
no KaHany "TokoBaa netns 4-20 mMA" c nomoublo Kabena ceyeHnem ot 0,35
[0 2,5 MM?, C BHELUHUMM UCMONTHUTENIbHBIMU 1 CETEBLIMM YCTPOMCTBAMU — Kabenem
ceyeHunem ot 0,35 po 1,5 Mm%

[na nogknioyeHNsa K TOKOBOMY Bbixofy 4-20 MA peKomMeHAyeTcA MCNonb30BaTb
3KPAHUPOBAHHDIV MeHbI NPoBOf ceyeHrem 1,5 Mm?2,

Mpn napannenbHOM  MNOAKYEHUM  TFpynnbl  NpubopoB NO  KaHany
RS-485 (coepunHeHve B wnend) pekoMeHAyem WUCMNONAb30OBaTb [ABa He3a-
BUCUMbIX Kabena: 3KpaHMpOBaHHbLIN Kabenb ¢ ceyeHmem xunbl ot 1,5
4o 2,5 MM? - pgnA 3neKTponuTaHuMAa nNpuOGOpPOB, U SKPAHMPOBAHHYK BUTYIO
napy — ana nonyyeHua uudbposon uHbopmaumm no RS-485. OpgHako pony-
CTUMO NpPUMEHeHne KOMOUHMpOBaHHOro Kabens, Hanpumep, KYB 6x0,35-100.
BHuMaHue! DKkpaH Kabensa 3a3emMnATb TONbKO CO CTOPOHbI KOHTponnepa (Kom-
nbloTepa).
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Mpoknagky kabena cnepgyeT BeCTU MO BO3MOXHOCTM Ha yAaneHUM OT CUIOBOMN
3/1eKTPONPOBOAKN.

Mopgynun I'C "CeHcoH-CA-CM" mogenun 7032 n 7033 nmetloT B3pblBO3alnTy BMAa
"nckpobesonacHaa Uenb ypoBHA ia". MoaknoyaTb 3T MOAYNN MOXHO TOMbKO K
anekTpobe3onacHbiM Lenam. COOTBETCTBEHHO, Lienu nuTaHua U "ToKoBas netns
4-20 MA" [OMmKHbI ObITb 3alyMUleHbl GapbepoOM UCKPOOE30MacHOCTH, HampuMmep
BbW-Exia-130-24, ycTaHOBNEHHbIM B B3pblBOOE30MacHOM 30He.

MoMHWTE, NPU MOAK/IOUYEHNN IEKTPUUYECKMX Kabenein Heo6XoAMMO PYKOBOA-
CTBOBATbCA:

+ [MpaBnnamu ycTponcTea anekTpoyctaHoBoK (MY3) rn. 7.3;

- [lpaBunammn sKcnnyatauuu 31eKTPOYCTaHOBOK noTtpebutenen (M33M), B T.u.
rn.3.4 "OneKTpoyCcTaHOBKN BO B3PbIBOOMACHbIX 30HaX";

« [lNpaBunamu TexHMKM 6e30MacHOCTY NPU SKCNyaTauumn 3NeKTPoyCcTaHOBOK Mo-

Tpebutenen" (MT6);

« VHCTpyKUuMen no MOHTaxy 3NeKTpoo6opynoBaHMWA, CUNOBbIX U OCBETUTENbHbIX
ceTeln B3pbiBOOMacHbIX 30H BCH 332-74/ MMCC CCCP.

MopAapok nogKn4yeHns

Ona noakntoueHns I'C He TpebyeTcA cneymanbHbIl UIHCTPYMEHT, KDOMe OTBEPTOK —

KpecTtoBon 1 ¢ naockum wnuuem. MNMpun moHTaxke C He gonyckanTe nonagaHuA

BHYTPb Bflarn n NoCTOPOHHUX NpeameTos!

1. N3BnekunTe [C N3 TPAHCNOPTMPOBOYHOW Tapbl, y6eanTecb B KOMMIEKTHOCTU MNo-
CTaBKW, B OTCYTCTBMW BUANMbBIX NoBpexaeHuin. dkcnnyaTtauma [C "CeHcoR" ¢ me-
XaHMYECKMMN NOBPEXAeHUAMY KOPMyca, pa3beMHbIX 1 pe3b00BbIX COefNHEH W
1 1.0 HegonycTumal

2. YctaHoBute I'C B BbIOpaHHOM MecCTe, UCMOMb3ya peKoMeHZauun no pasmelle-

HUI0. 1A MOHTaXa NCNONb3yNTe YeTbipe KpenexHblx 3nemeHTa (wypynbl 1 np.)
AviameTpoMm 4 MMm.

. OTKpyTWTe YeTbipe BUHTA U CHUMUTE KpbIWKy kKopnyca moayna MKT (puc.6).

4, BBepuTe CMNOBble U CUTHajbHble Kabenu yepe3 yCTaHOBNIEHHble KabesibHble
BBOAbl. MHOFOXW/bHbIE MPOBOAA Kabena [OMKHbI ObiTb NpeaBapuUTENbHO pas-
flenaHbl N ONpPeccoBaHbl KabeNbHbIMU HaKoHeuyHnKamu Tuna HWBW 0,34-8 unn
aHanornyHbIMu (B 3aBUCMCMOCTHM OT NJoLWaAN cevyeHna NpoBoAoBs). [inHa BBe-
OeHHbIx B Kopnyc 'C npoBofoB AOMKHa 6bITb 4OCTAaTOUYHON ANA YAOOHbIX MaHW-
NynAUUN 1N NOAKNIOUYEeHNA K KabenbHbIM KONOAKaM.

5. OtcoepnHuTe KabenbHyto YacTb pa3pbiBHOM KoNoaKK "BHewwHne Lenun". MoakntounTte
Kabenu B COOTBETCTBUM C MAapKMPOBKOW Ha nnaTe (pUC.6) 1 Ha cxeme NoaKioUYeHNs
(punc.7). MpoyHo 3aKkpyTHTe OTBEPTKONM GUKCHpPYIOLLME BUHTbI KabeNbHbIX KONIOAOK.

w
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MNMepembluka noakntoyeHna
TEePMUHUPYIOLLEro pe3ncTopa

KabenbHbill BBOJ,

Pazbem ICM

Konopka uenen anekTponuTtaHmsa,
nHTepderico "Tokoas netns 4-20 mA"
n RS-485

Puc.6. KommymauyuoHHble 31emeHmel

6. YcTaHOBUTe KabenbHY0 KONMOAKY B KOHHEKTOpbI, ybeamutecb B TOM, YTO 3alien-
Ku 3admKkcupoBanu pasbem (puc.8). BoITAHUTE N3NMWKK Kabensa HapyXXy yepes
KabenbHblll BBOJ, 3aKpyTUTE GUKCUPYIOLLYIO FaiKy Ha KabenbHbix BBOZax (ecnu
eCTb) ANnA repmeTnsaLunm CoOeguHeHus.

7. Ecnmn Heo6xoQuMO OTKAOUYMTL/MOAKMIOUNTD TEPMUHUPY WK pe3nctop (B 3a-
BYCUMOCTM OT KOHOUIypaUnmn cetun), CHUMUTe/yCTaHOBUTE NepemMblUKy B MO3U-
yuio JT (cm. puc.6).

8. YcTaHOBWTE Ha MeCTO KpbIWKY Npubopa, ybeanBlLIMCh B TOM, YTO FrepMeTM3npy-
IolWan NpoKnajaKka He NoBpeXKAeHa U HAXOAUTCA B Masy KpblWKN. Pa3pbiB repme-
TU3VpYOLW e NPOKNaaKN [OMKEH OblTb HanpaBieH BHU3!

9. MopanTte anekTponuTaHue (24 B). Mprbop BoMAeT B peXKnM aBTOTECTA ANUTENb-
HOCTbto okono 15 c. Mo ero 3aBepweHun, yepes 5-90 ¢ NC HayHeT TpaHcAMpo-
BaTb Mo KaHanam "TokoBaA netna 4-20 mA" n RS-485 3HaueHne KoHUEeHTpauumn
LueneBoro rasa. EguHMUbI n3amepeHna n TN rasa ykasaHbl Ha N1MLEBON NOBEPX-
HOCTW 1 B NacnopTe rasoaHanmsaTopa.

10.[nAa npefoTBpalleHNA HeCaHKLMOHUPOBAHHOTO BCKPbITUA Kopnyca I'C, npnbop
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BHewHwe uenn
Llenb KoHTakT
+24V 1
GND
4-20

} Kabenb nutaHusa

RS485 A
RS485 B

} Kabenb RS-485

Puc.7. Cxema nooknroueHus IC "CeHcoH-C/]" ucnonHeHus 7032 u 7033

HeobxoAUMOo onIomM6MpPoBaTh.

11.PekomeHpyem yCTaHOBMWTb Ha KOPNYyC MOAYNA, B KOTOpoM pa3metteH MCM, 3Hak
"CeHCOH-CM-9001" c yka3aHMeM CepUNHOro Homepa, NpUBeAEeHHOro B Nacnop-
Te. [1nA 3TOro MOXHO BOCMOJ/Ib30BaTbCA STUKETKON C CEPUNHBIM HOMEPOM, BXO-
Oslel B KOMMNJIEKT NocTaBKM ra3oaHanunsaTtopa "CeHcoH-CM-9001", nubo nopa-
BECHOW 6MpKOV — NTIOMOO NNACTUKOBO HOMEPHOW.

Baw npu6op nonHocmoeto 20moe K pabome!

e

Puc.8. YcemaHoska kabenbHoU KOI0OKU
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13. BO3MOHbIE HEMCITPABHOCTU U CNOCOBbI X YCTPAHEHUA
Mpu Hagnexallem cobnoaeHN NPaBWA SKCMyaTaLym, TPAHCMOPTUPOBKM U XpaHEHUs
HercnpaBHocTU TC "CeHCoH" ManoBeposTHbI. ECnn e 0TKas NpousoLLen, OH C Makcu-
MasnbHO BEPOATHOCTbIO OOYCNIOBIEH OAHOW 13 ABYX MPUUUH: HApyLIEHUEM SeKTPU-
UECKMX KOHTAKTOB B PAa3beMHbIX COEAUHEHUAX U BbIXOLOM U3 CTPOA YYBCTBUTESIbHbIX
2N1eMeHTOB. B nepBoM ciyyae ¢ HENCMPaBHOCTBIO MOXET CNPaBUTbCSA NOMb30BaTeb, BO
BCEX OCTasIbHbIX — HEOBXOAVMO BMELLATENbCTBO CEPBUCHDIX CYXO.

Ta6bnuya 9. Cnoco6el nokanusayuu HeKoOmopbiX 803MOXKHbIX HeucnpaeHocmea

HeuncnpaBHoOCTb

Cnocob ycTpaHeHus

HeT crHanos HU no ogHomy
N3 HTepdercos

MpoBepbTe NOAAPHOCTb NOAKIIOYEHNSA
Kabens anekTponuTaHua

HeT curHana B KaHane “TokoBas netns
4-20 mA”

I'IpOBepre NPaBIbHOCTb NOAKTIOYEHNA
npoBoda K KabenbHom KoJiogke

Mpwr6op BblgaeT coobuieHme “HeT
Jatumka”

MpoBepbTe NoakntoueHve kabena MCM K
NPOLeCCOPHOMY MOAYITIO, @ TaKXe MoAy A
NCM K BHellHeMy pa3bemy

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

MNpoBepbTe NPaBUIbLHOCTL (MONIAPHOCTD)
noakntoyeHna nposogos RS-485 K
BHELUHeMy YCTPOMNCTBY (KOMMbioTepy).
Ecnun I'C nogknioyaeTca K KOMMbloTepy,
ybefmnTechb, UTO KOPPEKTHbI HACTPONKU
ApariBepa nepexogHuka RS-485-USB

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

B cnyyae HEBO3MOMKHOCTY JIOKanM30BaTbh U YCTPaHWUTb HemcnpasHocTb, OBPALLLAN-
TECb B CEPBVCHYIO CJTYXKBY npennpuATUA-U3roToBUTENA UV B aBTOPU3OBaHHbIV cep-

BUCHbIN LieHTp!




PykoBoACTBO MO 3KcnnyaTauuy

14. NTPABUNA TPAHCINMOPTUPOBAHWA N XPAHEHWA
TpaHcnopTMpoBaHMe YynakoBaHHoOWM annapatypbl [C MoOXeT NpPOU3BOAUTLCA
BCEMW BMAAMM TPAHCNOPTA 6€3 orpaHNYeHunss PacCTOAHUA, CKOPOCTU U BbICOTHI.
YcnoBus TpaHCNOPTUPOBAHUA B YaCTU BO3AENCTBUA KIMMaTUUYECKNX GaKTOpOB
OOJKHbI cooTBeTcTBOBaThb pa3sgeny 10 ycnosuam 3 TOCT 15150-69.

Mpu NnepeBo3Ke OTKPbLITbBIM TPAHCMOPTOM NPUOBOPbLI B yNaKOBKE AOXKHbI ObITb
3alUMLLEHbl OT BO34EeNCTBMA aTMOCHEPHbBIX OCaKOB.

Mpn TpaHCNOPTUPOBaHUM AONXKHbl COO/IOAATHCA MpaBuila NepPeBO30K, Ael-
CTBYIOLLME Ha TPaAHCMOPTE COOTBETCTBYOLWEro BUAaA.

YcnoBunA XpaHeHWA [OMXHbl COOTBETCTBOBaTb YC/IOBMAM XpPaHEHUA B 3aKpbl-
TbiX HeoTannmeaemblix nomMmeweHnax (TOCT 15150-69, pasgen 10, ycnosua xpa-
HeHuAa 3).

B okpyxatowem BO3gyxe He JOJIKHO COAepaTbCA KOPPO3MOHHO-aKTUBHbBIX
rasoB 1 Napos.

B 3MMHee BpemMs BCKPbITUE TPAHCMOPTHbLIX ALWWKOB AO/IKHO NMPON3BOAUTbLCA
TOJNIbKO MOCJIe NX BbIAEP>KKM B TeUEHMe 2 4 B CYXOM OTarnjiMBaeMoM NOMeLLeHUN.

15. KOMIUJIEKT MOCTABKHN

1. B cnyuyae rasoaHanutnyeckon cuctembl — A "CeHcoH-CM-9001" 1 mopynb
MKT-xx;

2. B cnyuyae razoaHanunsatopa — A "CeHcoH-C[1-703x"

3. MMacnopT Ha razoaHanmnsaTtop;

4. PykoBOACTBO MO 3KCMnyaTaumu;

5. YnakoBKa;

6. [lononHuTenbHble NpUHaANeXHOCTN (No BbIGOPY 3aKa3umKa):

6.1. Agantep nutaHma 24 B;

6.2. [NoBepouHada HacafKa-aganTtep;

6.3. Mpeobpa3zoBatenb nHtepderica RS-485-USB ans ceszu c MK;

6.4. Npeobpasosatenb nuHTepdenica UART-USB ana ceasu ¢ MK;

6.5. bapbep nckpobesonacHoctn bU-Exia-130-24;

6.6. Kabenb anektpuueckunn KYB 6x0,35-100;

6.7. MynbT Kanubposkm MK-01.

MprmeuaHue: Mo KenaHUo 3aKa3umMka KOMMIEKT 3aka3a MOXeT ObiTb M3MeHeH
WA [OMOJNHEH.

16. TAPAHTUW NPEANPUATUNA-U3STOTOBUTEJIA
MpeanpuaTne-n3roToBUTENb rapaHTUpyeT cooTBeTcTBne obopypoBaHua IC "CeH-
CoH" TpeboBaHUAM TEXHUYECKUX ycnosuid TY 26.51.53-002-17182181-2017.
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MpennpuaTne-n3rotoBuTeNb rapaHTupyeT paboty obopynosaHua [C npu cobnio-
LEHVM YCNOBUI 3KCNyaTaumy notpedutesiem, a TakxKe yCroBMI TPaHCMOPTUPOBaHNA
N XpaHeHusl.

Cpok cnyx6bl 06opynoBaHusa [C npy cobnoaeHNN N3MTOXKEHHbIX B HACTOALLEM [JOKY-
MEHTe NpaBu SKCMyaTauum, TPAHCMOPTUPOBAHNA N XPaHEHMS, a TakXKe Npu CBoeBpe-
MEHHOU 3aMeHe ra3oBbIX CEHCOPOB 1 PacxoAHbIX MaTepuranos coctaBndAet 10 net.

B nacnopte yKa3aH OpUEHTMPOBOUHbI CPOK CIYKObl Fra30BOro ceHcopa. Heobxoau-
MOCTb 3aMeHbl CeHCOopa onpefenAeTca Npu oyepefHoON NpoBepKe paboTocnocobHOCTM
WA NpY NOoBepKe.

FapaHTUNHBIA CpoK cny6bl o6opynosaHua IC coctaBnaeT 24 mecAua co AHA NpPo-
Zaxu (B COOTBETCTBMM C OTMETKOM B NacrnopTe npunbopa) 6e3 yueta ceHcopoB. lapaHTuii-
HbI CPOK CNy»0bl CEHCOPOB — 12 MecALeB CO AiHA NpoAaku. apaHTUIAHBIN CPOK XpaHe-
HUA I'C — 9 mecALEeB CO [HA NPOLAXKM.

B TeueHve rapaHTUMHOrO CpoKa NpeanpuaTMe-u3roToBmTenb obasyetca 6e3B03-
Me3[HO YCTPaHATb BblAB/IEHHble AedeKTbl AN 3aMeHATb Bblllefle 13 CTPos YacTu
nn6o Becb NPUBOP, €CTIN OH HEe MOXET ObITb MCMPAaBIIEH Ha NPeANPUATUN-U3rOTOBUTENE.
Mocne 3aBepLUeHVA FapaHTUHOrO neproja NpeanpuATUe-N3roToBUTeNb obecneun-
BaeT NOCTrapaHTUNHOe CepPBUCHOE 06CNYKNBaHNe.

lapaHTWINHble 06sA3aTeNbCTBa NPeKpaLlaTCcA:

«  Npu 06HaPYXeHUN MEXaHNYECKUX MOBPEXAEHUI Npubopa,
+ NPV HaNMuUM BOAbI, rPA3U, MOCTOPOHHMX NPEAMETOB 1 HACEKOMbIX BHYTPU KOPMYCOB

Mozynen ra3oaHanMTUYeCcKom CUCTeMbI,

+ NPV HECAHKLMOHNPOBAHHOM N3MEHEHUUN KOHCTPYKLMKN 6O HacTpoek npubopa,
+ TPV CHYXXEeHNW YyBCTBUTENIbHOCTY CEHCOPOB B pe3ynbTaTe paboTbl B cpefie Hepgomny-

CTVIMO BbICOKMX KOHLIEHTPALMIA aKTUBHbIX ra30B.

BoccTaHOBNEHME YyTEPAHHOIO MacnopTa Ha ra3oaHann3aTop M OTMETOK O MOBEpKe
NPOBOAMTCA 3a LOMONHUTENbHYIO MaTy.

MpeanpuaTne-nsrotosmTeNb

00O "HNUUT"

Appec: Poccna, 123592, r. MockBa, BH. Tep. . MyHuumnanbHbii Ookpyr CTporunHo,
yn. Kynakosa, g. 20, ctp. 1J1, nomelwy. 1/3.

Ten./: (495) 7884450

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.
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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



MpunoxeHue b. KannbposKa razoaHannsaTopa B

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



MpunoxeHue b. Kanu6poBKa rasoaHanmsaTopa

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

120

2
3
4
5 35
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.

CmeLueHre HanpsXeHna BHYyTPeHHero
3HauyeHue IZ 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



m FazoaHanusatop "CeHcoH"

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.



