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1. BBEOQEHUE

la3oaHanusatopsbl (MA) n razoaHanutnyeckme cuctemol (IC) "CeHcon" mogenu CL} ncnon-
HeHus 7031 — 3T0 3bPeKTNBHbIE U HafexHble Npubopbl. OHU He TPebyloT BMeLLaTesb-
CTBa NMepCcoHasna npwv 3KChlyaTauum, NPoCTbl B YCTAHOBKE U 0OCIY>KUBAHWM, MPU 3TOM
06ecneyrBaloT BbICOKME METPOSIOrMYeCcKue xapaktepuctuki. OgHako, Ytobbl 3Tu Kave-
CTBa NPOABWINCH B MOJIHON Mepe, nepes YCTaHOBKOW M NOAKJIOYEHNEM BHUMATENbHO
n3yuymTe PyKoBOACTBO MO 3KcnnyaTauuu!

A nTC"CeHcoOH" LOMKHbBI NPUMEHATLCA TONIbKO ANA Lienen 1 B yCI0BUAX, ONpeaenex-
HbIX B JaHHOM pyKoBofcTBe. Jllo6oe HeCaHKLMOHMPOBAHHOE M3MEHEHME UX KOHCTPYK-
LUN 1N OTAENbHbIX 1EMEHTOB, HEHaAIeXall N MOHTaX MOTYT NPUBECTM K Aerpagauumn
3aABJIEHHbIX METPOSIOMMYECKNX N IKCMITyaTaLMOHHbIX XapaKTepPUCTUK 1 CTaTb NPUUYNHON
OTKa3a Npoun3BoAuTeNa B rapaHTUMNHOM 06CyKMBaHWN.

[a3zoaHanutnueckaa cuctema "CeHcon-C[-7031-CM" cocTouT M3 rasoaHanmsartopa
"CeHcoH-CM-9001" (MHTennekTyanbHOro ceHcopHoro mogyna — MICM), mogyna Kommy-
Tauuy v TpaHcnaumm (MKT) n KomnnekTa BCnomMoraTenbHoro obopygnosaHus. la3oaHa-
nu3atop "CeHcoH-CM-9001" aBnAeTca CpeacTBOM U3MEPEHUn U BKoyeH B focypdap-
CTBEHHbIV pPeecTp CpeacTB U3MepeHuin. TOIbKO OH MOANEXNT Nepuoanyeckon noBepke
B Xofie aKcnyatauuu. Mpu 3ToM He TpebyeTca AeMOHTaX APYrX 3/1IEMEHTOB CUCTEMbI.
KoHcTpykuma IC obecneumBaeT NpocToTy 3ameHbl "CeHcoH-CM-9001". BaxHo, uto B I'C
nHtepderic "TokoBasa netna 4-20 MA" HocMT BCromoraTesibHbI (MHGOPMaLMOHHbIN)
XapaKkTep M He MOKeT MCNOofb30BaTbCA ANA nepefays MeTPONormyeckn 3Haunmmom
NHPopMaL L.

lazoaHanunsatopsbl "CeHcon" mogenun CLl ncnonHenma 7031 (nanee "CeHcoH-C1-7031")
KOHCTPYKTMBHO MOMHOCTbIO MAEHTUYHbI ra3oaHanutnyecknum cuctemam "CeHcoHn-Cl-
7031-CM" . Ta3zoaHanm3zatopbl "CeHcoH-C[1" BKntoueHbl B [0CynapCTBEHHbIN peecTp
CpefcTB M3MEPeHUN 1 nognexat nepoanyeckor NoBepKe Kak eAnHoe YCTPOWCTBO.
CooTBeTCcTBEHHO, UHTepdelc "TokoBas netna 4-20 MA" B 3Tnx npubopax ciyXnT ans
nepegayy MeTPONOrMYecKn 3HauMMon UHGopmaumm. VIHTenneKkTyanbHbli CEHCOPHbI
MOZyfb B COCTaBe 3TUX NPUOOPOB He ABMAETCA HE3aBUCKMbIM CPEACTBOM V3MEPEHMI
1 NOBEPKE HE MOANEXNT.

COOTBETCTBEHHO, A/ noTpebutens Bce pasnuuune mexgy A "CeHcoHn-Cl1" n coot-
BETCTBYIOLWUMM MM Fa30aHaNINTUYECKUM CUCTEMAM 3aKJIl0YaeTCA B MPYMEHEHW KaHana
"TokoBas netna 4-20 MA", 06beKTe NOBEPKM 1 KOMIJIEKTe CONPOBOANTENbHON fIOKYMEH-
Tayuu. MNoatomy B JaHHOM PYKOBOACTBE MO dKCMAyaTaLnm Mbl pacCMaTprBaeM OOHO-
BpemeHHo 1 [C"CeHcon-Ca-7031-CM", nTA "CeHcoH-Cl1-7031". na nx otnnyma B Ha3Ba-
Hue I'C pobasnaetca cypodukc "CM". [1nsa onpepeneHHOCTH onucbiBatoTcA nMeHHo I'C, Bce
N3MTOXEHHOE MONIHOCTbI OTHOCUTCA U K COOTBETCTBYIOLLMM Fra3oaHasnm3aTopam.
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2. HASBHAYEHUWE U NPUHL N PABOTbI

"CeHcoH-Cl" - 3TO CTaUMOHAPHbLIA OQHOKaHaNbHbIN NPUGOP ANsS HEMpPepPbIBHOrO

KOHTPOJNA KOHUEeHTpaLumy ra3a B pabouen 3oHe. OH ob6ecneyrBaeT BbICOKNN YPOBEHD

NPOTMBOABAPUIAHON 3aliUTbl B 30HAX, rAe BO3MOXHO MPEBbILIEHME KOHLUEeHTpauuun

roploYnx N TOKCMYHbBIX BELeCTB, a TakXe MpeBbllleHNe/CHUXeHNE KOHLeHTpaLumnm

Kucnopoga. PaboTa rasoaHannsatopa 0OCHOBaHa Ha HeMpPepbIBHOM NPeo6bpa3oBaHm

CMTHaNoB, NOCTyNaLWmX OT ra30uyBCTBUTENIbHbIX CEHCOPOB (4yBCTBUTESIbHbBIX 3Je-

MEHTOB), B LdppoBble 3HaUeHNA KOHLeHTpaLum ras3os. [lonyyeHHble 3HaYeHMA KOH-

LeHTpauumy TPaHCIMPYITCA BO BHEWHMe ceTu nepepaun nHdopmauum (umudposblie

1 aHanorosble) U/unmn otobpakatTca Ha LMPPOBOM MHAMKATOPE.

B 3aBMCcMMOCTM OT n3mepaemblx BelecTs, B A MCNONb3yOTCA ra3ouyBCTBUTENbHbIE

CEHCOopPbl, OCHOBAHHbIE Ha Pa3fINYHbIX MPUHLMMNAX Npeobpa3oBaHus:

+ MONYNpPOBOAHUKOBLIN — Ha afcopbumnmn razoobpasHoOro BelecTsa NOBEPXHOCTbIO
ra3oyyBCTBUTENIbHOIO CNOA CEHCOPA C M3MEHEHMEeM 3NeKTPUUYECKOoro ConpoTuns-
JIeHA 3TOro cros;

* JNEeKTPOXUMUYECKUIN — Ha BO3HNKHOBeHUM 3[]C Ha aneKkTpodax ceHcopa npu xu-
MUYECKOW peakLnn C M3MepAaeMbiM BELLLECTBOM;

+ TEePMOKaTalIMTUUYECKUN — Ha TEPMOXUMUYECKOW peakumn ropioyero BeliecTBa
C KMCNIOPOAOM BO3AyXa Ha MOBEPXHOCTW KaTanmM3aTopa YyBCTBUTENbHOrO 3re-
MeHTa C BblgenieHreM Tenna v M3MeHeHUeM 31IeKTPUYECKOro COMpoTUBIEHUA
CeHcopa;

+ OMTUYECKU — Ha usbmpaTesbHOM MOFJIOWEHMM Fa3aMun SHeprumn B MHPpakpac-
HOW, BUAMMOW 1 ynbTpaduroneToBon obnactax cnexkTpa;

+ TEPMOKOHAYKTOMETPUYECKUIN — Ha OCHOBE Pa3finymnA TensonpoBOAHOCTH BO34YX
N LueneBblX ra3os;

+  QOTOMOHMN3ALMOHHbIN — Ha OCHOBE U3MEPEHMA BENMUYNHBI MIOHHOTO TOKa npu ¢o-
TOVOHU3aUMUN aHaAN3NPYEMOro rasa.

3. BbIXOOHbIE CUTHAIJbI

* YHUOMLUMPOBAHHBIN aHaNOroBbl BbIXOAHOW curHan "TokoBadA netna 4-20 mA"
(kpome ncnonHeHun Ma un Ga);

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

4, OCOBEHHOCTU N NPEMMYLLECTBA

+ BUWA aHanM3Mpyemoro BellecTBa MOJIHOCTbIO onpefenaeTca NpUMeHeHneM KOH-
KpeTtHoro NCM. CMeHMB 3TOT MOAYJb, MOXHO M3MEHNTb onpeaenaemMbli ras. [pu
3TOM He TpebyeTca 3ameHATb BCio [C;

- noeepke B cocTaBe I'C nognexut tonbko NCM;
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+ BbICOKOHaJeXHas yaaponpoyHas B3pbiBo6e3onacHaa KOHCTPYKLUA;

+ KOpNycC M3 Hep»KaBelLlen ctanu;

+  KOHCTPYKLMA NCKIOYAeT BO3MOXHOCTb HeMpeaHaMepeHHbIX BO3AENCTBUI Ha U3Me-
puTenbHble O/I0KM NPV MOHTaXe Npubopa 1 NOAKIOUYEHNN SNEKTPUYECKKX Kabeneit;

+ BO3MOXHOCTb MHTErPaLUUM C CUCTEMON OTOOPaXXeHNA 1 YNpaBlieHNs BHELHUMM
yctpouncteamu MKUYC.

5.0BbJIACTb MPUMEHEHUA

IC "CeHcoH-Cl1-7031-CM" cocTtonT 13 mogynei BO B3PbIBO3aLULLEHHOM WCNOMHe-

HUK (d-obonouka). Obnactb NpumeHeHua I'C — B3pbIBOOMNaCHble 30HbI KnaccoB 0, 1 1 2,

B KOTOPbIX BO3MOXHO 06pa3oBaHMe WM NMOCTOAHHOE NPUCYTCTBME B3PbIBOOMACHbIX

ra3oBblX CMecei:

+ Ha NpeanpuATUAX XMMUYECKoN, AoObIBatoLEeN U METaNNYPruieckon NpoMmbILLIEHHO-
CTW, TAKOKPACOYHbIX MPOM3BOACTBaX, MPON3BOACTBAX YAOOPEHMI 1 NacTMace;

+ Ha CeNlbCKOX03ANCTBEHHbIX 0ObeKTax ((KNMBOTHOBOAUECKUNE GepMbl, XpaHUKMLLA CeNb-
CKOXO3ANCTBEHHOM NPOAYKLMW, SN1eBaTopbl 1 Ap.);

+ Ha NpeanpuATUAX NULLEBOW MPOMbILLAEHHOCTY;

+ B OUNUCTHbIX COOPYXKEHMAX;

+  Ha NpeanpuATUAX TOMIMBHO-3HEPreTUYECKOTO KOMIMJIEKCa, KOTENbHbIX;

+ B OOPTOBbIX CMCTEMAX MOPCKUX U PEYHbIX CY1OB;

+ Ha 06beKTax NPUOPeXHON 30HbI (HaNMBHbIE 3CTaKaAbl, MOPCKUE TEPMUHASbI U NP.);

+ BO MHOXECTBE APYruX NMPUIOXEHUN.

6. IHOOPMALMA ONA 3AKA3A

IC "CeHcoH-C[1-7031-CM"  BbinycKalTCA B Pa3fiNYHbIX BapuaHTaxX KOHCTPYKTMBHOIO
NCMOSNHEHNA.

O603HauyeHue npu 3aKkase:

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

L [LnuHa kabens, m (ecnuv HeT - cTaHaapTHaA 1,8 m)
Tun ceHcopa: Ol - ontuyeckuit, MM - nonynpoBoAHNKOBbIN,
TK - TepmoKaTanuTuyeckmi, X — 31eKTPOXUMNYECKUI

M3mepsemblii KOMMOHEHT 1 HoMep A1ana3oHa n3mepeHui (Tabn.1)

Mpri3Hak MoAyNbHON ra3oaHanuUTYeckon cuctemol. bes o6o3HaueHusn
CM un3penve noctaBnaeTca Kak efuHblii npubop (cmeHa ICM HegonycTuma)

—— T - TexHonornyeckoe NCNosHeHne

Mopgenb (7031, 7031-Ma unu 7031-Ga)

CBefleHNA O rana3oHax M3mMepeHus, KOHLEHTPaUUn 1 OTHOCUTESIbHOW MOrPeLLIHO-
¢t I'C "CeHcon-CL1" npviBeaeHbI B Tabn.1.



Ta6bnuya 1. Memponozuyeckue xapakmepucmuku 2a30aHanuzamopos "CeHcoH"

PykoBoACTBO MO 3KcnnyaTauum

Usmepsaembin | lnanasoH OnanasoH Mpepenbi | Kog gna
KOMMOHEHT n3mepeHunn nokKasaHumn &, % 3aKa3a (G)
MonynpoBogHNKOBbIE, ONTUYECKNE, SNTeKTPOXMUYECKIe,
TepPMOKOHAYKTOMeTpuueckne n ¢oToroHN3aLNOHHbIE CEHCOPbI
Asora guokcng | 0.1-30 mr/m® 0-30 mr/m? +15 NO2-2
(NO,) 10-500 mMr/m? 0-500 mr/m? +10 NO2-3
AsoTa okcug 0,1-30 mr/m? 0-30 mr/m? 15 NO-2
(NO) 10-1000 mr/m? 0-1000 mr/m? +10 NO-3
0,1-200 mr/m3 0-200 mr/m3 +15 NH3-2
AMMMaKk (NH3)
10-1500 mr/m? 0-1500 mr/m? +10 NH3-3
0,001-1 06. nona, % | 0-1 06. pona, % +15 H2-1
Bogopoa (H,) 0,01-4 06. gona, % | 0-4 06. pona, % +10 H2-2
1-100 06.gona,% | 0-100 06. nonAa, % | £5 H2-3
Bopopog
XNTOPUCTBIN 0,01-30 mr/m3 0-30 mr/m3 +25 HCI-1
(HCl)
lenui (He) 1-100 06. pons, % 0-100 06. nonsa, % | +20 He-1
0,01-1 06.gona,% | 0-1 06. gona, % +10 02-1
Kucnopog (O,) |0,1-30 06. gonAa, % | 0-30 06. gona, % +5 02-2
1-100 06. ponsa, % 0-100 06. nonsa, % | +1 02-3
0,001-1 06. nona, % | 0-1 06. nona, % +10 CH4-1
0-5 06. gona, % +10 CH4-2
MeTaH (CH,) 0,01-5 06. gonsa, %
0-100 %HKIP +10 CH4-4
1-100 06. pons, % 0-100 06. nonsa, % | +5 CH4-3
MetaHon B 3 - 3 )
(CH,OH) 0,1-30 mr/m 0-30 Mr/m +20 CH30H-1
0,001-1,7 06. nons, % | 0-1,7 06. gonsa, % +10 C3H8-1
MponaH (C3H8)
0,06-100 %HKI1P 0-100 %HKIP +10 C3H8-4
0,1-30 mr/m? 0-30 mr/m? +10 H2S-2
CepoBogopog
(H2S) 1-200 mr/m3 0-200 mr/m? +10 H2S-3

Pu
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U3mepsaembin | nana3soH [OnanasoH Mpepenbi | Kog gna
KOMMOHEHT n3mepeHnn nokKasaHumn &, % 3aKa3sa (G)
Cepbl quokeun 0,1-30 mr/m? 0-30 mr/m? +10 SO2-2
(50,) 1-300 mr/m3 0-300 mr/m3 +10 SO2-3
50-3000 mr/m? 0-3000 mr/m3 +25 CH-1
{é”fg oiqopo,qbl 0,05-1 06.gona,% | 0-1 06. pona, % +10 CH-2
2 10
5-100 %HKITP 0-100 %HKIP +10 CH-4
100-2000 mr/m3 0-2000 mr/m3 +20 CO2-1
XFM”OEKQ?AT(CO ) |001-506.00n,% |0-506.p00m,% |15 C02-2
2
1-100 06.nona,% | 0-100 06. gona, % | +10 C02-3
Yrnepopa 0,1-300 mr/m3 0-300 mr/m? +10 CO-2
okema (CO) 10-3000 Mr/m? 0-3000 mr/m? +10 Co-3
Eﬂogg)a”"”er”” 0,1-30 M/’ 0-30 mr/m® +25 H2CO-1
2
Xnop (CIZ) 0,1-30 mr/m? 0-30 mr/m? +10 Cl2-2
50-5000 mr/m? 0-5000 mr/m3 +25 C2H50H-1
(9CT al_j'%”H) 0,01-1,55 06. gons, % | 0-1,55 06. nons, % C2H50H-2
re 0,32-50 %HKIP 0-50 %HKMP + C2H50H-4
TepmoKaTanuTuyeckune ceHCopbl
0,01-2 06.gona, % | 0-2 06. gona, % +10 H2-21
Bopopoa (H,)
0,25-50 %HKIP 0-50 %HKIP +10 H2-41
0,01-2,506.00n9,% | 0-2,506.00n5,% | £10 CH4-21
MeTaH (CH4)
0,23-57 %HKIP 0-57 %HKIMP +10 CH4-41
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U3mepsaembin | nanasoH [OnanasoH Mpepenbi | Kog gna

KOMMOHEHT n3mepeHnn nokKasaHumn &, % 3aKa3sa (G)
0,001-0,85 06. 0-0,85 06. gons, % | +10 C3H8-11
nons, %

MponaH (C3H8)
0,06-50 %HKIP 0-50 %HKIP +10 C3H8-41
0,05-0,506.00n8,% | 0-0,5 06. gonsa, % +10 CH-21

Yrnesogopogbl

(-G 5-50 %HKMNP 0-50 %HKIP +10 CH-41
0,01-1,55 06. gons, % | 0-1,55 06. gona, % | £15 C2H50H-21

JTaHon

(GH0H) 0,32-50 %HKIP 0-50 %HKIP +15 C2H50H-41

*
6 — 0CHOBHASA OMHOCUMEbHASA nhoepewHoCmeo

7. OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKIN

Tvin n3mepuTenbHoOro nprbopa

la3oaHanmzartop "CeHcoH'

Martepwnan Kopnyca

Hep»aBetoLasa cTanb

MapKrpoBKa B3pbiBO3aLLYNTbI

basoBas mogenb

PB ExdIMb X

1Exd IICT6 Gb X

McnonHenne Ma
VicnonHeHne Ma-TK

PO Exial Ma

PO Ex db+db ia | Ma

McnonHeHnmne Ga
McnonHeHue Ga-TK

OExiallCT6 Ga

OEx db+db ia lICT6 Ga

CreneHb 3aWnTbl KOpMyca
no NOCT 14254-2015 (IEC 60529:2013)

IP66

TemnepaTypa OKpy»atoLen cpefpl

-60...+50°C

OTHOCUTENbHAA BNAXKHOCTb

30-95%, 6e3 KoHAeHcauuy Blnarv

[aBneHune Ot 80 no 104 klla
FabapwTbl, He bonee 50%50% 170 mm
Macca, He bonee 800Tr
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HaI'IpFl)KEHI/Ie SNIEKTPONNUTAHUA:

HomunHanbHoe 24 B NOCTOSIHHOIO TOKa

18-27 B noCTOAHHOIO TOKa

Inana3oH 12-27 B pns ucnonHenunn Ma, Ma-TK, Ga
n Ga-TK
1,3BT;
0,82 Bt npn 24 B gnAa ncnonHeHun Ma,
MoTpebnaemasa MOWHOCTb, He 6onee Ma-TK, Ga n Ga-TK;

0,35 BT € aneKTpoxmmmyeckmnmm ceHcopa-
MU (6e3 KaHana "TokoBas netns 4-20 mA")

BbixogHble curHanbi:

+ aHasoroBbil (KpOMe NCMONHEHWI
Ma, Ma-TK, Ga n Ga-TK)

+ undposon RS-485, npotokon MODBUS RTU

OnTnueckmne, NoNynpoBOLHUKOBbIE,
TepMOKaTalIMTUYECKIE, INEKTPOXUMUYE-
CKMe, TEPMOKOHIYKTOMETpuYeckume, GpoTo-
MNOHW3ALMNOHHbIE

CpenHuii cpok cny»k6bl ceHcopa o 3 net

"TokoBas netnsa 4-20 mA"

Tvinbl ceHcopoB

CpenHuii cpok cny»x6b1 TA 10 net

8. HAINYME CEPTUDUKATOB
CBuAeTeNnbCTBO 06 YTBEPXKAEHWM TUMA CPECTB M3MEPEHUN.
Ceptudukatbl 06 yTBEpPKAEHUM TWMNa CPEACTBA U3MEPEHNIA B pecnybnmkax benapycb
1 KaszaxcTaH.
CepTtudukatbl COOTBETCTBUA TPEOOBAHNAM TEXHNYECKOTO perfiameHTa TaMoXeHHOro
coto3a TP TC 012/2011 "O 6e30nacHoCT 060pyAoBaHWA A5t paboTbl BO B3pbiBOOMNAC-
HbIX cpepax".
Ceptudukat coorBeTcTBMA TPeboBaHuAM FOCT P 52319-2005 (M3K 61010-1:2001) n
FTOCT P 51522.1-2011 (M3K 61326-1:2005). Cuctema ceptudurkauum FrOCT P.
Jeknapauma o cootBetcTBUMM TpeboBaHuam TP TC 020/ 2011 "DnekTpomarHuT-
HaA COBMECTMMOCTb TEXHMUYECKUX CPencTB".
CeptTudurkat COOTBETCTBUA CUCTEMbl MEHELXMEHTa KauyecTBa TpeboBaHUAM
FOCT P CO 9001-2015 (ISO 9001:2015).
CBUAETeNbCTBO O TUMOBOM 0J06PeHUN POCCUNCKM MOPCKIM PErncTpoM CyLOXOA-
ctBa N219.07158.120.
MNMonpobHee CM. Ha caiTe Www.senson.ru
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9. MEPbI MPOMBbILWJIEHHOW BE3ONACHOCTU

« pabote ¢ I'C ponyckatTca nuua, n3yymsline HacToalee PykoBoACcTBO NO 3KC-
nnyatauuy, npoweawmne NHCTPYKTaXK Mo TexHuke 6e30MacHOCTM 1 MMewlme
KBanMPuUKaLmMOoHHyto rpynny no snekrpobesonacHoctn He Huxe lll, a Takxe go-
KYMeHTbl YCTaHOBNIeHHOro o6pa3sua focroptexHagsopa.

« MoHTax 1 3KcnnyaTauus CpeacTB SHEepProcHabXeHWs annapaTypbl JOMXKHbI CO-
OTBETCTBOBATb NpaBwiam 1 Hopmam "llpaBun yCTPONCTBaA 3NEKTPOYCTaHOBOK"
(ny3).

« Mpwu pa6oTe c TC fOMKHbBI BbIMOMHATLCA MEPONPUATUAA MO TEXHUKe 6e30nacHo-
CTV B COOTBETCTBUYU C TpeboBaHMAMM "TIpaBU TEXHAYECKON SKCMyaTaLum dnek-
TPOYCTaHOBOK noTpebuTteneit’, B Tom uncne rn. 3.4 "neKTpoycTaHOBKY BO B3pbl-
BOOMACHbIX 30Hax".

- Ta3oaHanuTMyecKkas cucTema JOJIKHA ObITb MOAK/IOUYEHA K YCTPOMCTBY 3a3emrie-
HUA.

Cnepyet obeperatb 'C oT ygapoB Mo Kopnycy, BUOpaUuWil U MexaHNUYeCKunx
nospexxaeHuii. He gonyckaeTcs nageHuve npubopa ¢ BbicOTbl 6onee 1 m.

Mpwn skcnnyaTaunm He gonycKanTe nonagaHuaA Nbiu, rPA3MN U Blarn B OTBEPCTUA
ANA [oCTyna BO3jyxa K ra3ouyBCTBUTENIbHOMY CEHCOpPY ra3oaHanmsaTtopa. Cnegyer
neprvognyeckn yganaTb 3arpAa3HeHnsa CTpyer CyXoro ckaToro Bo3ayxa.

Bo n3bexxaHuve Bbixofa U3 CTPOsi TEPMOKATASIUTUYECKIUX U MOSYNPOBOLHNKOBbIX CEH-
copoB KATETOPUYECKW 3ATMPELLAETCA nogaya Ha ceHCOpbl YACTOro MeTaHa, NponaHa,
OyTaHa 1 pyrvx roproUmnx rasos 1 NapoB C KOHLUeHTpauuen 6onee 100% HKIP.

He pekomeHayeTca 3KCnyaTMpoBaTh ra3oaHann3aTop npy KOHLEHTPALMUAX KOHTPO-
NMpyeMbIX ra30B, MPEBbILIAIOLLMX HOMUHAJIbHbIE AMaNa30Hbl M3MepeHus (Tabn.2).

3ANPEWAETCA skcnnyatauma IC ¢ NoOBpeXAeHHbIM KOPMyCOM, a TakKe WCMosb-
30BaTb B €e COCTaBe rasoaHanmM3aTop Nocsie NCTeyeHna CpoKa AeNCTBMA MnocienHemn

NnoBepKM.
3AMNPELWAETCA BckpbiBaTb Koprnyc [C BO B3pbIBOOMACHbIX 30HaxX 6e3 OTKoUYeHus

SNEKTPONUTaHUA.
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10. YCTPOUCTBO
Mpr6op "CeHcoH-CL1-7031" BbINOSIHEH MO MOAYSIbHOMY MPUHUMMY. KOHCTPYKTUBHO OH
cocTouT 13 (puc.1):
« MoZyna KommyTaumm n TpaHcnaumn MKT (MKT-3m);
+ VHTenneKkTyanbHoro ceHcopHoro mogyna (MICM) —rasoaHanmsatopa "CeHcoH-CM-9001"
Mopgynb MKT-3M ocHalleH Kopnycom 13 HeprkasetoLen ctanm (puc.1). OTcek ¢ anek-
TPOHHHOW YaCTblo MOZYNA 3a/IT rePMETU3MPYIOLLM KOMMAayHIOM.
Ona conpsXeHUA C WHTENNIEeKTYalbHbIM CEHCOPHbIM MOAYNEM CIYXKUT BHELIHUIA
pa3beM, 3aKpbiTbl 3aLMTHOWN KPbILIKOW C OrHenperpaantesibHON CEeTKOMN.

(@]
CeHcoH-CM-9001

| =

O O

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

Puc.1. "CeHcon-C/[]-7031"
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Puc.2. [odkntoyeHue UuHMesnieKmyanbHo20 CeHCOPHO20 MOOY/IA
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WHTennekTyanbHbIl CEHCOPHbI MOAY/b HaxoauTcs B Kopnyce MKT-3m 1 o6e-
creymBaeT METPONIOrMYecKme XapakTepuUCTUKM ra3oaHanmsatopa. CeHCopHble
MOZYNN MOTYT OblTb Pa3fINYHbIX TUMOB:

« TepMoKaTanutTuyeckue (roptoyme rasbl);

« OnTUYecKkue (roptoume rasbl, AUOKCUA Yrepoaa);

+ 2MeKTpOXMmmyecKkne (TOKCUYHbIE rasbl, BOAOPOSA, KNCI0opOoa);

+  TEPMOKOHZYKTOMETpUYecKure (renni, MeTaH, BOgopoa);

+  ($OTOMOHM3aLMOHHbIe (CBepXMarble KOHLIEHTpaLun);

+ MONYNpOBOAHMKOBbIE (afikaHbl, CyMMa YrneBoAopoOAo0B, BOAOPOA, OKCUA yrie-
poga).

NCM nopgkntouatTtca K pasbemy moayna MKT-3m, reomeTpura KOTOPOro UCKII0O-
YyaeT BO3MOXHOCTb HEMPaBWUIbHOW YCTaHOBKM (purc.2). HaBnHUMBatlowWanca KpbiwkKa
3awmwaet UCM ot Bnaruy, Nbinv 1 MexaHn4Yeckux nospekaeHuin. BHumarue! 3akpy-
yueatlime 3aujUMmHY0 KpblWKY MOJIbKO pyKoU, He npusidaads ycunuli 018 3ams2u8aHus
pe3b608020 coeduHeHus!

"CeHcoH-C[1-7031" ocHauleHa Kabenem AnvHOM 1,8 M, NOAKMIOUYEHHbIM K 3MeK-
TpOoHHOWM YacTn MKT-3m. KoHLbl Kabena onpeccoBaHbl KabenbHbIMW HAKOHEYHMKAMMU
AviameTpoM o 1 MM 1 cHabXeHbl GBUPKOW € yKa3aHMeM LLBETOBON MapKnpoBKu. MNo3-
Tomy ana moHTaxka [C "CeHcoH-C[1-7031-CM" He06Xx0AMMO AOMNONIHUTEIbHOE KOM-
MyTaLMOHHOE YCTONCTBO (pacnpefenutenbHan KopobKa).

11. NIOPAOOK PABOTDI
I'C BKNOYaeTCA Npu nogaye Ha Hee Hanps>KeHUA NuTaHua 24 B. MNMpwn 3Tom BbINON-
HAETCA CTAaPTOBbIN TECT (ANMTENBHOCTBIO NopsAAKa 15 ¢), nocse yero npnbop aBTO-
MaTUYeCKU NepexoanT B pabounin pexrm. B 3aBUCMMOCTU OT TUMa CEHCOpPa, BbIXO[
Ha paboumnii U3MEPUTENbHDBIN PEXUM MOXET 3aHATb OT 15 ¢ o 10 MUH.

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

KoHueHTpauma TakXke TpaHCAMpyeTcA No aHanoroBomy KaHany "TokoBas neTna
4-20 mA" (Kpome ucnonHeHunin Ma, Ma-TK, Ga n Ga-TK). Mpwn 3Tom ToK | nponopuymnoHa-
NeH KOHUeHTpauum namepaemoro rasa u onpegensaerca no ¢opmyne

I=16ﬁ+4 [MA], roe

H™ L
C - M3mMepeHHOe 3HauyeHne KOHLEeHTpauuu,
C, v C_ — BEPXHUI N HWXKHWI Npefesibl WKasbl M3MePEHNA ra3oaHann3aTopa, yka-
3aHHble B nacnopte. KoHueHTpaunsa C, u Bbiwe cooteetctByeT 20 MA, C 11 Hike — 4 MA.
BbixogHol crrHan 0 MA 03HaYaeT HEMCMPABHOCTb Nprbopa.
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12. YCTAHOBKA M MOAKJTIOYEHUE

Bbi6op mecTa ycTaHOBKIN

MecTo yctaHoBKkuM I'C BbIOMpaloT B 3aBUCUMOCTH OT:

« TWMarasa;

+  BO3MOXHOIO MecTa YTeUK/ 1 CKOMIeHWA ra3a, cneumdukmn HanpasneHnsa OBUXeHNUA
BO3[YLUHbIX MOTOKOB;

+ yno6CTBa MOHTaXa 1 06CNyXrBaHuUsa npubopa.

la3oaHanM3aTopbl MOHTUPYIOT BOAM3M 30HbI BO3MOXHOIO ra3oOBblAeNeHUs.
BbicoTa ycTaHOBKM npmnbopa 3aBUCUT OT PU3NUYECKMX CBONCTB ra3oB 1 XapakTepa
paboTbl nepcoHana. Masbl Taxenee Bo3ayxa (Hanpumep, yrnekuUcnblin ras (COZ),
nponax (CH,), xnop (CIZ) n ap.) 6ynyTt ckannusatbca 6nvke K nony. Ansa Hux IC
YyCTaHaB/IMBAIOT Ha BbiCOTe He bonee 1,5 M oT nona. bonee nérkue rasol (Hanpumep,
Bopopoa (H,), metan (CH,) n ap.) 6yayT nogHumaTtbca Bepx. [na Hux I'C HyXHO
MOHTUpPOBaTb B BEPXHEN YacTu nomeweHua. [nAa ra3o., NNOTHOCTb KOTOPbIX
6nusKka K Bo3gyxy (Hanpumep, yrapHbiin ra3 CO), mecto pacnonoxeHnua I'C onpe-
Jenaetca HanpaBfieHMeM MOTOKOB BO3Ayxa. [1nAa KOHTPoONA TOKCUYHbIX raszos [C
pacnonaralT Ha YpOBHe OpPraHoOB AbIXaHUA YenoBeKa: ANna cuadALwero B onepartop-
Hon — 150 cm, B OCTanbHbIX NnoMeweHnax — 180 cm.

CnefyeT MUHMMU3NPOBATb 3aepPXKKy PacnpoCTpaHeHUA ra3oBbiX MpumMecen
OT WUCTOYHMKA A0 rasoaHanusatopa. AnAa 3Toro Heob6xoA4MMO yuyuTbiBaTb Creuu-
bVKY OBVXEHUA BO3AYLWHbIX MOTOKOB B KOHKPETHOM nomeweHun. MpuHyamtens-
HafA BEHTUNALMA AN CUCTEMA KOHAULMOHMPOBAHUA BO3yXa NOMHOCTbIO MEHAIOT
eCTeCTBEHHOE HamnpaBieHne NOTOKOB 1, CJlefoBaTeNibHO, ONTUMalnbHble MecTa pac-
nonoxenus 'C. Mpu NocTosHHO paboTaloLwen BbITAXHON BEHTUNALUKN, GOpMUpYyio-
e BO3AYLWHbIE MOTOKU CO CKOpOCTbio 6onee 0,1 M/c, BO3ayX C Npumecamm byaeT
nepemMelaTbCa K MeCTY BbITAXKYM MO KpaTyanwemy pacCTOAHUIO OT TOUKU YTeUKH,
He3aBUCMMO OT MJIOTHOCTM rasa.

Mpu moHTaxe C Heo6Xx0AMMO YUNTbIBATb €ro JOCTYMHOCTb AJ/1A TEXHUYECKOro obcny-
XKUBaHWA 1 NepnoaNYECKOl NOBEPKN.

BHumaHue! [pasunvHoe pasmeuwjeHue 2a30aHaiu3amopa — 3as102 e2o 3ggpekmus-
Hol pabomoi!
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Cxembl NOAKMIYEHNA U BCOMOraTe/ibHoe o6opyaoBaHue

Bo3Mo»HbI ABE OCHOBHbIE cxeMbl nogknyeHus IC (puc.3):

+ 3BE3[0W: KaXKJoe YCTPOWCTBO OTAENbHbIM Kabesiem CBA3aHO C MPYEeMHMKOM UH$Oop-
Mauuu (NynbT, NPOMbIWEHHbIA KOHTPOIEP, KOMMbIOTEP U T.MN.);

+ wnendom: HeCKONbKO YCTPONCTB NapasienbHO MNOAKMUYEHbI K Kabensam aneKkTponu-
TaHWUA 1 Nepefaun faHHbIX. Npu noagknoyeHnN Wwnendom HeO6XOANMO MCMONb30BaTb
pacnpegenuTenbHble KOPobku. Hanprmep, pacnpeaenvtensbHyo KOPoOKy BO B3pblBO-
6e3omnacHom ncnonHeHun MKNYC-01 (nogpobHee cm. www.senson.ru).

a) Ethernet, RS-485
| K komnblotepy
NcTouHmK - - NcTouHmk
nutaHus 24 B ’J:I | KoHuenTpatop (RS-485) nuTtaHns 24 B
Kabenb - bapbep
3N1eKTPO- nckpobesonacHoOCTM
nMTaHna —>
1 KaHana
4-20 mA
PacnpepenvTtenbHan
KopobKa

CurHanbHbIN

6) Kabenb (RS-485)
NcTouHnk
nuTaHua 24 B Ka6enb
3MEKTPO-
K nuTaHnA
omnbloTep Bapbep 1 KaHana PacnpepenntenbHasn
nckpobesonacHoctn  4-20 MA Kopo6Ka

RS-485 /

CurHanbHbIn
kabenb (RS-485)

Puc.3. OcHosHble cxembl nookodeHus [C: a) 38e300U, 6) winelihom
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IC "CeHcoH-Cl1-7031-CM" MOXeT nopKoUaTbCsl K CUCTEMaM OTOOPaXKeHMs UHPopMaLmm
1 ynpaBfieHVA BHELHUMM YCTPONCTBaMK. Hanpumep, K Mogyniam KOMMYyTaLmn, UHAMKaLMK,
conpseHus 1 ynpasneHus MKAYC n MKYC-02 Bo B3pbiBO6€30MacHOM UCMONHEHWN (prc4,
Tabn.2). 3T ycTporicTea nogkoyatotcs K MC "CeHcoH-Cl1-7031-CM" ¢ MOMOLLbO OTAENBHOO
KaHana nepegauv faHHbIx (uenb RS-232TX) no ogHomy nposogy.

Mogynb MKWYC no3sonset oTobpaxaTb M3MepeHHYI0 KOHLEHTPaLmio Ha LMdPOBOM MHAW-
KaTope. Kpome Toro, oHO Mo3BOJIAET 3aAaBaTb [Ba MOpora KOHLEHTPaLWK, Npu LOCTVXKEHUN
KOTOpPbIX CPabaTbiBaeT CUrHaNM3aLVs — Kak CBETOAVOAHAA Ha NMLEBON MaHenn Npubopa, Tak 1
BHELLHAA, yNpaBiaeman NoCPeACTBOM SIEKTPOHHbIX KIToUel "CyXoi KOHTaKT". YCTPOMCTBO Takxe
CHabXeHO CBETOAVOAHBIM MHAMKATOPOM HEMCNPABHOCTY AaTumKka 1 cpabaTbiBaloLLVIM OfHOBpe-
MEHHO C H/IM HOPMasbHO-3aMKHYTbIM persie ("CyXoW KOHTaKT"). 3To pene 3amblKaeTcsA 1 NPy OTCyT-
CTBMM 3NEKTPONMUTaHNA AaTumKka. [na BBOAA MOPOroBbiX 3HAYEHWI NpedyCcMOTpeHa BCTPOeHHas
KHormouHas knasuaTtypa. MKYC cHabXeH KOMMYTaLIOHHbIM MOAYNeM, MO3BONAOLLMM NOLKIIO-
yaTb "CeHcoH-CB-7031", a Takke BHELHVe Lienn NuTaHus, nHTepdeiica "Tokosas netns 4-20 mA'",
RS-485 1 BbIXOAb! TPEX SNEKTPOHHbIX KItouel "Cyxol KOHTAKT'". BO3MOXHO Takke MOAKMoYeH e
BHELUHEero yCTPONCTBa 3BYKOBOW CUrHanm3aLmm.

Mopgynb MKWYC-02 npepHa3HauyeH OnA ynpaBieHWA BHELWHUMWU YCTPOMCTBAMU
NOCPEeACTBOM SIEKTPOHHbIX Kitoyen "cyxon KOHTaKT". OH MOSIHOCTbI aHanornyeH
mogynio MKUYC, Ho He nmeeT nHpmkatopa. lNoporn ycTHaBAMBalOTCA Ha 3aBofe-
n3rotoBuTerne.

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

MKWNYC

BHewwHune

MKNYC-01 M
yCTpoWcTBa

Kabenb ot nopta pene

Puc.4. Cxembl nookmoyeHus C "CeHcoH-Cl]-7031-CM" k modynam MKUYC
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Tabnuya 2. BcnomozamersnbHoe o6opydosaHue uHOUKayuu, CU2HAIU3ayuu u ynpasseHus eHel-
Humu ycmpoticmeamu 01 I'C "CeHcoH-C]-7031-CM"

HasBaHue OnuncaHwue

MKKNYC Mogynb KommyTaunn, VHAMKaLMK, yrpasBieHna u CONPAXeHns.
Kopnyc — meTann, ¢ UnntoM1MHaTOPOM.

B3pbiBo3alymTa — d-obonouka.

Bo3mo»KHO noaKnoyeHne BHELHero yCTponcTaa
CBETO3BYKOBOW curHanu3aumm C3Y-01

MKWYC-01 PacnpepenuTenbHas kopobka (3neKTponuTaHue, MHTeppencol
"TokoBas netna 4-20 mA", RS-485).

Kopnyc — metann, 6e3 nnniommHaTopa.

B3pbiBo3awuTta — d-o60nouka

MKWNYC-02 Mogaynb KommyTaLmK, yNpaBAeHUA 1 CONPAXKEHUA.
AnHanornyen MKUYC, He HeT nHamKaTopa
Kopnyc — meTann, 6e3 nnnommHatopa.

MNMoapobHee 06 yCTPONCTBE N NpUMeHeHUN Mopyneln cemenctea MKUYC cm. B aKc-
nayaTaunoHHON JOKyMeHTaumm Ha cuctemy "CeHcoH-CB-5021-CM" (gocTynHa Ha cainTe
WWW.senson.ru).

MoHTaXx aneKkTpokabenen
I'C ocHalweHa Kabenem AnvHOM 1,8 M C MHOTOXWAbHBIMU MELHbIMU NPOBOJAMY Ceye-
Hvem 0,35 Mm% OH nNpefHa3HayeH 1A NOAKYEHNA K KOMMYTaLMOHHOMY YCTPOMCTBY
(pacnpepenuTtenbHoli Kopobke). C NomoLLbio KOMMYyTaLOHHOro ycTpoictea [C coepu-
HAIOT C UCTOYHNKOM MUTAHWUA 1 BHELLHMMM YCTPOMCTBaMM KOHTPONA No KaHany "TokoBas
netna 4-20 mA" ¢ nomoLbto Kabena ceyeHnem 0,35 4o 2,5 MM?, C BHELLUHUMUW NUCMONHU-
TeNIbHbIMY 11 CETEBbIMM YCTPONCTBaMU — Kabenem ceyeHmem ot 0,35 go 1,5 mm2

[na nogknioyeHna K TOKoBOMYy Bbixogy 4-20 MA peKkomeHAyeTCA NCMonb30BaTh dKpa-
HVMPOBaHHbIV MeAHbIV NPOBOA ceyeHrem 1,5 MM

Mpw NnapannenbHOM NOAKIOYEHNY FPYNMbl TPMOOPOB Mo KaHany RS-485 (coeau-
HeHue B WwWnerd) peKomeHZyeM NCNosb30BaTb ABa HE3aBUCKMMbIX Kabensa: sKpaHu-
POBaHHbIN Kabenb ¢ ceyeHnem xubl oT 1,5 0o 2,5 Mm? — ona snekTponuTaHuA nNpu-
60pOB, 1 SKPaHMPOBaHHYIO BUTYIO Napy — A nonyyeHns unudposoin nHGopmaLmm
no RS-485. OgHako [onyCcTUMO NprYIMeHeHre KOMOVHMPOBAHHOTO Kabens, Hanpumep,
KYB 6x0,35-100.
BHumaHue! dKpaH Kabens 3a3emMnaTb TOJIbKO CO CTOPOHbI KOHTposuiepa (Komnblo-
Tepa).
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MpoknagKy kabens cnefyet BECTV MO BO3MOXXHOCTU Ha YAaNEeHUM OT CUNTOBOM eK-
TPOMNPOBOAKMN.

Mogynu I'C "CeHcon-CI-7031-CM" umetoT B3pbIBO3aLMTy BuAa "B3PbIBOHENPOHMLIA-
emas obonouka" (d-ob6onouka). OHM He TpebyroT 06A3aTeNIbHOTO NOAKMIOUYEHUS K UCKPO-
6e3onacHbiM Lensam. OaHaKo Mbl HACTOSATENTbHO PEKOMEHAYEM 3aLUMLLATD CUOBbIE LIENK
I'C 6apbepom rcKkpobesonacHocT, Hanpumep BU-Exia-130-24. OH rapaHTMpPOBAHHO
NpefoTBPATUT NOBPEXAEHME BalUMX YCTPOWCTB MpY OWMOKaX MOHTaXka U BO3HUKHO-
BEHUN NPobneM B CETAX INEKTPONUTAHUA (MMMYNbCHbIe MOMEXU, NonajaHne BbICOKOro
HanpsXeHna n ap.).

lMomMHMTe, NPV NOAKNIOYEHNN SNeKTPUYeCKUx Kabenem HeobXoAMMO PYKOBOLCTBO-
BaTbCA:

+ [lpaBrvnamm yCTpoONCTBa 3NeKTPOYCTaHOBOK (MY3) rn. 7.3;

« [paBrnamu sKkcnnyataumy 3neKTPOyCTaHOBOK notpebutenen (M3301), B Tom yncne
rn.3.4 "OneKTpoyCTaHOBKM BO B3PbIBOOMACHbIX 30Hax";

+ TpaBrnamu TexHMKM 6€30MaCHOCTY NPV SKCMTyaTaLny NEKTPOYCTaHOBOK NOTPeOu-

Tenen" (MTBH);

«  VHCTpyKUmel Mo MOHTaXy 311eKTpo06opyA0BaHMS, CUMOBbLIX M OCBETUTESNIbHBIX CETEN

B3pblBOONacHbIX 30H BCH 332-74/ MMCC CCCP.

Mopapok nogknoyeHun

'C "CeHcoH-CM1-7031-CM" npegHa3HaueHa Ans NOAKIIYEHUA C MOMOLLbIO BHELLHEN pacnpe-

ZenutenbHo KopobKu. [Mpr MoHTaXe He TpebyeTca AOCTyn KO BHYTPEHHUM y3/1am nprbopa.

Mpunbop cHabxeH nprcoefMHeHHbIM Kabenem fnvHon 1,8 M. KoHubl kabens onpeccoBaHbl

KabenbHbIMV HAKOHEYHVKaMV L1 MOHTaXa B KIIEMMHYHO KOMOAKY MOZ, BUHT MO0 Nog, 3aXK1M,

paccunTaHHy0 AN MOHTaXa NPOBOLOB NIOLLAbio ceYeHNA He MeHee 1 MM?. 111 MOHTa<a BO

B3PbIBOOMACHbIX 30HaX HEOOXOAVMO MCMOJIb30BaTh TOSLKO CEPTUDULIMPOBAHHDBIE B3PbIBO3a-

LMLLIEHHbIE KOMMYTALMOHHbIE YCTPONCTBA, Hanpumep, MKNYC-01. Mopagok nogknoyeHus:

1. W3BnekuTe [C U3 TPAHCMOPTUPOBOYHOM Tapbl, y6eauTeCh B KOMMIEKTHOCTU NMOCTaBKM, B OT-
CYTCTBUW BUAVMbIX MOBpexxaeHn. dkcnnyaTtauma [C "CeHCoH" ¢ MeXaHMYECK MU MOBPEX-
JEHVISIMM KOPHYCa, Pa3beMHbIX U pe3b00BbIX COeAUHEHNI 1 T.4. HegonycTma!

2. BblbepuiTe MmecTo ycTaHOBKM ['C, MCMosb3ys peKoMeHAALMM Mo pasMeLLeHuto.

3. YcraHosuTe ['C B BblIbpaHHOM MecTe. [C HeoOXoAMMO pacronarate TaK, YToobl UHTepelc-
HbI Mogynb ¢ ICM 6bin HanpaBneH BepTUKarbHO BHM3. OTO NPENATCTBYET nonagaHuto
BNary, Nbiav 1 NOCTOPOHHUX NPeaMeToB Ha GUNbTP razoaHanu3atopa. Hanbonee npocrton
CNocob MOHTaXa — KpenneHuve K CTeHe Ha KPOHLLTeHe (purc.5).

4. [InAa MOHTa»a MCMOMb3yNTe BXOAALMIA B KOMIMIEKT MOCTaBKN KPOHLUTEMH U KPENEeXHYH0
raviky. [ins ycTaHOBKM KPOHLUTEHA HEOOXOAUMbI YeTbIpe KperexHbIX 3neMeHTa (Lypynbl
1 Np.) GUamMeTPOM 4 MM.
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Puc.5. fabapumneiti yepmexx "CeHcoH-C/]-7031"
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5. MogknounTe NPOBOA 3a3eMJieHNA K KOnbly 3a3emneHna (cm. puc.5). Pekomen-
Lyem npoBoJ 3a3eMJIeEHNs ONpeccoBaTb KabenbHbIM HAKOHEUHUKOM C KPYI/biM
OTBEPCTUEM MOA BUHT.

6. Moaknounte Kabenb cornacHo cxeme NOAKNIOYEHNA (PUC.6) K BHELUIHEMY KOMMY-
TaLVIOHHOMY yCTponcTBY. LiBeToBas MapkupoBKa npoBoAoB Kabens, yKkazaHHas B
CcXeMe NMOoAKIYeHUA, MOXET M3MEHATLCA, MO3TOMY OHa NPUBOAUTCA B MacrnopTe
npubopa 1 Ha 6MpKe HeEMOCPEACTBEHHO Ha Kaberne.

7. NMopkniounTe BHelWHMe Kabenn K KOMMYTaLMOHHOMY YCTPONCTBY (pacnpenenu-
TeNbHOW Kopobke).

8. MMopanTe anekTponutaHue (24 B). Mpubop BOAET B peXKMM aBTOTECTa ANIUTENbHO-
cTbto okono 15 c. Mo ero 3aBepweHnn, yepes 5-90 ¢ IC HayHeT TpaHCIMPOBATb MO
KaHanam "TokoBas netna 4-20 mA" n RS-485 3HaueHne KOHLEHTpaLMN LieneBoro
rasa. EQuH1Ubl namepeHuns 1 TN rasa yKasaHbl Ha NOBEePXHOCTU Npubopa 1 B na-
cnoprTe rasoaHanm3sartopa.

9. [nAa npepoTBpaleHMAa HeCaHKLMOHWPOBAHHOIO BCKPbLITUA Kopmyca MoAynb
MKT-3m Heob6xoQumMo onyiomoupoBaThb.

10. PekomeHayem ycTaHOBUTb Ha Kopnyc mogyna MKT-3m, B Kotopom pa3smetyeH NCM,
3HaK "CeHcoH-CM-9001" c yKasaHMeM cepuiiHOro HoMepa, NPUBeAEeHHOro B Nacrnop-
Te. [1nA 3TOro MOXHO BOCMO/b30BaTbCA STUKETKOM C CEPUMHBIM HOMEPOM, BXOAALLEN
B KOMMJIEKT NOCTaBKK razoaHanmsatopa "CeHcoH-CM-9001".

Baw npu6op nonHocmeto 20moe k pabome!

"CeHcon-C1-7031"
Cxema 3neKTpryeckas coeViHEHUI

(kpome ucnonHeHunn Ma, Ma-TK, Ga n Ga-TK)
K mopynio MKYC (ecnu Tpebyetcsa)

RS485 A Kentbin I E— WnHa
RS485 B 3eneHbln N E— } RS-485

L — — — — — — — — — o *LiBeT npoBOAa MOXET ObITb UHbIM,
OH YKa3aH Ha crieymanbHom bupke

RS232TX | Cepobini

Mogynb MKT-3m |
Kabenb |
Llene LiseT npoBoga* |
+24V Po3oBbiii r
= | } Kabenb nuTaHuA
GND KopuuHesblit ——
4-20 Benbiin ! MpriemHuK 4-20 MA
|
[

- - - — — — — — —

Puc.6. Cxema nooksnroueHus "CeHcoH-C/]-7031"
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13. BO3BMOXHbIE HEUCITPABHOCTIU U CNMNOCOBbI X YCTPAHEHUA
O6opynosaHue 'C "CeHCOH" AOCTAaTOYHO BbICOKOHaAeXHo. MNpy Hagnexalem cobnio-
[eHVV NpaBun 3KCNayaTaummn, TPaHCNOPTUPOBKU 1 XPaHEHUA HEMCNPaBHOCTU ManoBe-
poAaTHbI. Ecnn »ke oTKas npousoluen, OH C MakCMManbHOWM BEPOATHOCTbIO OOYC/IOBNEH
OLHOW 13 [BYX MPUYVH: HAPYLLUEHMEM 3MIeKTPUYECKNX KOHTAaKTOB B Pa3beMHbIX COeau-
HEHUAX 1 BbIXOLOM M3 CTPOA UYyBCTBUTESNIbHbIX 3/IEMEHTOB. B nepBom criyyae ¢ Heuc-
NMPaBHOCTbIO MOXET CMPABUTbCSA MOJIb30BaTeSb, BO BCEX OCTAJIbHbIX — HEOHXOANUMO BMe-
LIATENbCTBO CEPBUCHBIX CITYXO.

Ta6bnuya 3. Cnoco6el nokanusayuu HEeKOmMopbiX 803MOXKHbIX HeucnpaeHocmeG

HencnpaBHocTb

Cnocob ycTpaHeHus

HeT crHanos HU no ogHomy
13 UHTEpdercos

MpoBepbTe NONAPHOCTb NOAKIOYEHUA
Kabens anekTponnTaHusa

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

MpoBepbTe NpaBMIbHOCTb
noAknyeHus nposopa “4-20” so
BHeLLHel KOMMYTaLMOHHON KOpobKe

Mpubop BblgaeT coobuieHve “HeTt
Jatumka”

MNposepste nogkntoveHne VICM K pasbemy
mogyna MKT-3m

Ectb curHan (ot 4 no 20 MA) B KaHane
"TokoBasi neTnaA 4-20", HO HeT obmeHa no
KaHany RS-485

MNpoBepbTe NPaBUIbHOCTL (MONIAPHOCTD)
nogkntoyeHma nposogos RS-485 kK
BHELUHeMy YCTPOMNCTBY (KOMMbioTepy).
Ecnun I'C nogkniovaeTca K KOMMbloTepy,
ybefunTechb, UTO KOPPEKTHbI HACTPONKM
JpariBepa nepexogHuka RS-485-USB

1 npaBunbHO ykazaH COM-nopT (cm.
npunoxeHue b)

B cilyyae HEBO3MOXHOCTM JIOKaIM30BaTb U YCTPaHUTb HeucrnpasHocTb, OBPALLAN-
TECb B CEPBVICHYIO CJTY?KBY npeanpuATrA-n3roToBUTENA U B aBTOPU30BAHHbIN Cep-
BUCHBIN LieHTp!
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14. MPABUNA TPAHCINOPTUPOBAHUA U XPAHEHUA

TpaHcnopTMpoBaHMe ynakoBaHHOW annapatypbl [C MoOXXeT npou3BOAUTbLCA
BCEMM BAaMU TpaHCNopTa 6€3 orpaHnYeHnsa PacCTOAHUA, CKOPOCTU U BbICOTbI.
YcnoBua TPaHCMNOPTUPOBAHMA B YAaCTy BO3AENCTBUA KNMMATUUYECKMX GaKTOPOB
OOMKHbI cooTBeTCcTBOBaTb pa3sgeny 10 ycnosuam 3 TOCT 15150-69.

Mpu NnepeBo3Ke OTKPbLITbIM TPAHCMOPTOM NPUOOPbLI B yNaKoBKe AOMMKHbI ObITb
3alKMLeHbl OT BO3eNCTBUA aTMOCHEPHbIX OCaKOB.

Mpw TpaHCNOPTUPOBaHUM [OMXKHbI cO6M0OAATLCA NMpaBuia NepeBo3oK, Aeln-
CTBYIOLLME Ha TPaHCNOpTe COOTBETCTBYOLLErO BUAA.

YcnoBus XpaHeHUs [OJMKHbl COOTBETCTBOBATb YC/IOBMAM XPaHEHUsA B 3aKpbl-
TbiX HeoTannmeaembix nomeweHunax (TOCT 15150-69, pasgen 10, ycnosua xpa-
HeHuAa 3).

B oKkpyxalollem BO3oyxe He AOSKHO COAepaTbCA KOPPO3MOHHO-aKTUBHbIX
rasoB 1 Napos..

B 3uMHee BpemMsa BCKpPbITUE TPAHCMOPTHbLIX ALNKOB AOIXKHO NMPON3BOAUTLCA
TONbKO MOCJIE NX BbIAEPKKM B TEUEHME 2 Y B CYXOM OTanjMBaeMoM NOMELLEHWUN.

15. KOMIMJIEKT MOCTABKU

1. B cnyuae razoananutmnyeckomn cnctemol — A "CeHcoH-CM-9001" n mogynb MKT-3m;

2. B cnyuae razoaHanusartopa - A "CeHcon-C1-7031"

3. MNacnopTt Ha razoaHanmnsaTop;

4. PykoBOACTBO MO 3KCMNyaTaumu;

5. YnakoBKa;

5. KpoHLWTEeNH, KpeneXHas ralika, Wwanba, KonbLo 3a3eM/eHNS;

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

6.1. Agantep nutaHua 24 B;

6.2. [NloBepoyHan HacagKka-aganTep;

6.3. MpeobpasoBaTenb HTepdelica RS-485-USB ana ceasum c MK;

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

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

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

MpumeuaHme: Mo enaHUo 3aKasurka KOMMIEKT 3aka3a MOXET OblTb U3MEHEH UK
[OMOJHEH.
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16. TAPAHTU NPEQNPUNATNA-U3TOTOBUTENA
MpeanpuATMe-N3roToBUTENb FapaHTUPYeT cooTBeTCTBUe obopyrnoBaHua C "CeHcoH"
TpeboBaHUAM TeXHUYECKKX ycnoBuin TY 26.51.53-002-17182181-2017.

MpeanpuaTMe-N3roToBUTENb rapaHTUpyeT paboTy obopyaoBaHus C npu cobnio-
[EHVW YCNOBMI 3KCITyaTaluy NnoTpebutesiem, a TakKe YCNTOBMI TPaHCMOPTPOBaHNKA
N XpaHeHMA.

Cpok cnyx6bl 06opyaoBaHusa IC Npu cobOAEHNN N3NTOKEHHbBIX B HACTOALLEM [OKY-
MeHTe NpaBu SKCJlyaTaumm, TPaHCNOPTUPOBAHUA N XPaHEHWSA, @ Tak»Ke Npu CBOeBpe-
MEHHOW 3aMeHe ra3oBbIX CEHCOPOB U PAaCXOAHbIX MaTepranos coctasnsAeT 10 neT.

B nacnopTte yKasaH OpMeHTUPOBOYHbBIN CPOK CNYObl ra3oBoro ceHcopa. Heobxoau-
MOCTb 3aMeHbl CeHCOopa onpefenaeTca Npu oYepefHoN NpoBepke paboTocnocobHOCTM
UV Npu NoBepkKe.

FapaHTUINHBIN CpoK cnyx6bl o6opynoBaHma IC (B TOM yncne ceHCOpoB) coCTaBnsAeT
12 MecALeB CO AHA NpoJaxu.

lapaHTUNHBIN CPOK XxpaHeHua [C — 9 mecALEeB C MOMEHTa U3rOTOB/IEHMA.

B TeueHme rapaHTWIHOIO CpoKa MNpeanpuATUe-U3roToBUTeNb 00s3yeTcs 6e3B03-
MEe3[HO YCTPaHATb BbisiBNIEHHble AedeKTbl UM 3aMeHATb BbllleAlne 13 CTPOA YacTu
nm6o Becb NPUBOP, C/IM OH HE MOXKET ObITb MCMPAaBIIEH Ha NPeANPUATUN-U3rOTOBUTENE.
Mocne 3aBeplieHVA rapaHTUIHOrO nepuofa NpeanpuATUe-N3roToBUTeNlb obecneun-
BaeT NOCTrapaHTUINHOE CEPBUCHOE 06CNYKMBAHNE.

lapaHTUIHble 06A3aTeNbCTBa NPeKpaLLaoTCca:

+  Npu 06HapYXeHUN MeXxaHNYeCKMX NoBPexXAeHN Nprnbdopa,
+ NPV HaNMYUKN BOAbI, FPA3M, MOCTOPOHHUX NPEAMETOB 1 HACEKOMbIX BHYTPU KOPMYCOB

MOAyNeln ra3oaHanuTUYeCcKom CUCTEMD,

+ NPW HECAHKLNOHVPOBAHHOM M3MEHEHUN KOHCTPYKLMUM MO0 HacTpoeK nprnbopa,
+ MPU CHXXEHWW YyBCTBUTENBHOCTM CEHCOPOB B pe3yribTaTe paboThl B Cpefe Helorny-

CTUMO BbICOKMNX KOHLEHTPALUIN aKTVBHbIX ra3oB.

BocctaHoBneHne yTepAHHOro nacnopta Ha rasoaHanm3atop "CeHcoH-CM-9001"
1 OTMETOK MOBEPKM NPOBOAMNTCA 32 AOMOSIHUTENbHYIO NaTy.

MpepnpuaTne-n3rotToBnTeNb

000 "HANUT"

Appec: Poccus, 123592, r. MockBa, yn. Kynakosa, 20, ctp.1T,
nom. XIV, a7. 3, kom. 10, 11, 52-57

Ten./: (495) 7884450,

Qakc (495) 7884442

Web: http://www.senson.ru

E-mail: info@senson.ru



MpunoxeHue A. Cuctema komaHg MODBUS RTU m

NPUNTOXEHUE A.
CUCTEMA KOMAH[ CETEBOIO ObBMEHA
MO NMPOTOKOJ1TY MODBUS RTU SENSON

MapameTtpbl pusnyeckonm cpeabl nepegavn:

KaHan RS-485, ckopocTb o6meHa 9600 6oa, popmat nocbiniku npy obmeHe no COM-
nopTy: 8 6uT, 63 KOHTPOs YeTHOCTY, 1 cTon-6UT (8N1).

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

MakcumanbHO foNyCcTMMOe YNCIO YCTPOMCTB B CeTU — 64.

Ncnonb3yemble KomaHAbl: 0x06 — 3anucb, 0x04 — uteHne perncTtpos, 0x11 — yTeHune
cepuinHoro (naeHTMdrKaLoOHHOro) HoMepa YCTPOWCTBA. 3eCh 1 fanee NMeHa KOMaH[
NPUBOJATCA B LUECTHaALATEPUYHON cMCTEMbI cuncneHmns (npedukc 0x).

MopsafoK 3anncy AaHHbIX B PEFUCTP: CHavana cTapwnii 6ainT, 3aTem mnaawmii 6ainT.
MpepycTtaHoOBNeHHbIN (3aBogCcKon) agpec — 247

Ta6nuya A1. Cucmema komaHo o6meHa no npomokosiy MODBUS RTU Senson.
3HayeHuA adpecos u umeH KOMAaHO npusedeHbl 8 WecmHadyamepu4Hol cucmeme

Appec Yncno
MapameTp HavanbHoro | KomaHpa | peruct- | Tun g:a"!ec:::‘"b'e
peructpa poB

CeTeBoW agpec 0x06 :

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

Homep 0x04 KoTopble

aHanuTa B 0x03E8 (uTeHue) 8 char copepart

Tabnuue CAS CTPOKOBYIO
KOHCTaHTy 13 16
CYIMBOJIOB
CyuTbiBatoTCA
3 pernctpa,

OTOpbIX
[ata 0 0x04 . Bk
x03F0 3 uint16 | copepkaTtca

M3roToBMeHunA (4teHwne) B bopmare uint16
uncno, mecsay
nrog
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Apnpec Yucno
NapameTp HauanbHoro | Komanga | peruct- | Tun ‘E::l}’ec::ﬂ"""'e
perunctpa poB
CumTbiBatoTCA
2 pernctpa,
B KOTOPbIX
copeparca
KOHLIeHTpauua
KoHueHTpauumsa 0x04 rasa B popmate
(n3mepseman | OxO3F4 (yterne) | 2 float32 | float 32. Mnaawwe
BeSINYNHa) [1Ba 6anita
copeparca
B MITaLLem
peructpe,
cTaplve —
B CTapLuem
CumTbiBatoTCcA
4 pernctpa,
EanHnua OxO3FA 0x04 4 char zg;c;pble
p><at
n3mepeHus (uTeHne) CTPOKOBYIO
KOHCTaHTy 13 8
CYIMBOJIOB
CumnTbiBatoTCA
3anyck aBTo- lgT%tleorbv:ngos,
Iilc BT: chlec:lg/rlo copepxar B cebe
Cnmermadnk KoHCTalTE
(npeHTndUMKa- b
LUMOHHOE Han- | 0x04 N3 YeTbIpéx
X041A 12 char perncrpos,
MeHOBaHune (uteHne)
MNno, Homep Kaxkaas
Bepcum MO M3 KOTOPbIX
1 unédpoBon copepunT no 8
naeHTndunKa- cumsonos (CF,
Top MO) CN, CI - ISMSM;
00000206;

02685202)
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Appec Yuncno
MapameTtp HauyanbHoro | KomaHpga | peruct- | Tun g::z::n;"b'e
perncrtpa poB
HuxHAs CynTbiBaeTcs
rpaHmua 0x04 . 3HayeHune,
Jvana3oHa 0x0458 (yTeHune) 2 uint32 YMHOEHHOe
N3MeHeHuA Ha 1000
BepxHsan CunTtbiBaeTcA
rpaHuua 0x04 . 3HayeHune,
anana3oHa 0x045A (uTeHwue) 2 uint32 YMHOeHHOoe
N3MeHeHunA Ha 1000
CynTbiBaeTcsa
KOf Tna ycTpoun-
- . cTBa (1 6anT),
CepuitHbIi HeT 0x11 uint16 NPU3HaK BKJoYe-
Homep (IS) uint32 Hust (1 6aiT)
IS ceHcopHoro
mogzyna (4 6anTa)

Mopmat KoMaHbl U3MeHeHWA agpeca ycTpoincTea (0x06)

3anpoc
HasHaueHue Pa3smep nons Copepxumoe
Appec ycTponcTaa 1 6ant 1-63, 65-247 pec.
Mimst KomaHgbl 1 6ant 0x06
Appec pernctpa 2 6aiiTa 0x2007
HoBbi agpec 2 baniTa 1-63, 65-247 pec.
CRC 2 6aiiTa

Omeem
HasHaueHne Pasmep nonsa Copepmmoe
Appec ycTponcTaa 1 6anTt Apnpec obpatleHus
imAa KomaHabl 1 6anT 0x06
Appec peructpa 2 6anTa 0x2007
CRC 2 6ariTta
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®opMaT KOMaHbl YTEHUA N3 HECKOJbKIMX NOCNefoBaTeNbHbIX pernctpos (0x04)

3anpoc
HasHaueHue Pa3smep nons Copepxumoe
ALpec ycTponcTaa 1 6ant 1-63, 65-247 fec.
imAa komaHabl 1 6anT 0x04
Agpec nepBoro perncrtpa 2 6anTa Cm. Tabn.A1l
Yuncno pernctpos 2 6ainTa N (cm. Tabn.A1)
CRC 2 6anTa
Omeem
Ha3sHauyeHue Pasmep nona Copepxumoe
Anpec ycTponcTsa 1 6ant Appec obpalleHun
Mmsa KomaHAbl 1 6ant 0x04
Yumcno 6ant 1 6ant 2N
Copepxunmoe
3HauyeHus cunTbiBaeMbIx pernctpos | 2N GanT CUNTbIBaEMbIX
pervucTpos

CRC

2 banTa

®opmaT KoMaHAbl 3anpoca CepUNHOro Homepa yctporicTaa (0x11)

3anpoc
Ha3sHaueHue Pasmep nons Copgepxumoe
Appec ycTponcTBa 1 6anTt 1-63, 65-247 pec.
Vimsi KOMaHAbl 1 6ant 0x11
CRC 2 6anTa
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Omeem

Mone Ha3HauyeHune Pasmep nonsa Copepxumoe

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

1 Nma komaHAbl 1 6ant Oox11
0x06 (CymmapHoe

2 Yucno 6ant 1 6anTt yncno 6arToB
B nonaAx 3-5)

. . Kop Tvna
3 Tun ycTponcTsa 1 6ant yCTpolicTBa
@nar BKOYEHNA . OxFF (Bkn.) unn

4 ceHcopa 1 6aii 0x00 (oTKn.)
CepuiHbIi HOMep
CEHCOpPHOro

5 CepuiiHbili Homep | 4 6anTa mogayns B popmate
uint32 (0, ecnu
HeT)

6 CRC 2 6anita

Coob6ueHna o6 owmnbkax (HetT B mogenax 5021, 7031 n 7032)

01 (illegal function) — Hen3BeCTHbI KOF KOMaHAbl (OTANYHbBIA oT 04h, 06h, 10h);

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

03 (illegal data) - copepx*aHue 3anncbiBaeMbIX faHHbIX HE COOTBETCTBYET TEKYLLEMY
COCTOsIHUIO NpUbOopPa;

05 (acknowledge) — KoMaHAa NpUHATa K WCMOMHEHUIO, XOCT JOJIKEH MOBTOPUTb
KOMaHfy 4f1A noslyYeHnsa pesynbTaTa;

06 (device busy) - koMaHZa He MOXeT ObITb UCMONHEH], T.K. NPUOOP BbIMOMHAET
npegblayLLyo KOMaHzy.
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NPUNOXEHUE b.
KAJINBPOBKA TA30AHAJIN3ATOPOB "CEHCOH"

PekomeHpyeTcAa nepuoguyeckn (B 3aBUCMMOCTU OT KOHKPETHbIX YC/IOBUIA PaboTbl)
B VIHTEPBaJie MeXay NoBepKamy MPOU3BOAMTb MPOBEPKY paboTtocnocobHocT A nyTem
Mofaum Ha CEeHCOp ra3oBOM CMEeCM C KOHLEHTpauuen rasa B npepenax ykasaHHOro
B MacrnopTe Anana3oHa n3mepeHus.

b1. NTOAKNMIOYEHUE K KOMIMbIOTEPY. CACTEMA KOMAH[,

Bbnarogapa mofynbHOW apxvTeKType, Npu Kanubposke razoaHanusatopos "CeHcoH"
[0CTaTOYHO paboTaTb TONbKO C UHTENNEKTYyallbHbIMY CEHCOPHbIMU Mogynamu (MCM),
npegcTaBnswowmmMm coboir rasoaHanusatop "CeHcoH-CM-9001". MeTponoruyeckue
XapaKTepucTukm onpeaensotca umeHHo NCM. Bo3amMoXXHO ABa BapuaHTa KanmbpoBKU
NCM - B cocTaBe npubopa (cuctembl) U oTaenbHo. OgHAKO pasnnumnsa 3akiovatoTcs
TOJIbKO B CNOCO6E NOAKMIOUYEHUS K KOMIbIOTEPY.

NCM coepuHaloTcA ¢ KOMNbloTepom yepe3 nocsiegoBatenibHbii nopt UART (COM-
nopT). InsA peanv3auum JaHHOTO PeXrMa B COBPEMEHHbIX KOMMbIOTEpPaXx yaobHee Bcero
BOCMOJIb30BaTbCA CTaHAapTHbIMM NepexogHukamu UART-USB.

B rasoaHanu3atopax 1 razoaHanuTyeckmx cmctemax 6e3 BHelHero KaHana RS-485
("CeHcoH-CB-5021", "CeHcoH-CB-5022") Heobxoammo n3eneyb CM 13 nprbopa, oTKpy-
TUB 3alWmMTHYI0 KpbiwKy. ICM gomkeH noaknioyaTbCA K KOMMblOTepy yepes nepexop-

BEE >\n

A +3,3B —‘ Bl Rx
00000+ UART-USB :|
O © e Gnd —AZS "6 Tx
- + 000 Rx

Puc.b1. [MookntoueHUe UHMesnIeKmMyasnabHbiX CeHCOPHbIX MOOY el K KoMnblomepy
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HuK USB-UART, Kak nokasaHo Ha puc.b1. Ha ICM Heobxofgrmo nopatb HanpsiKeHue
3,3 B. Mbl pekomeHgyem nutatb ICM OT OTAENbHOrO MCTOYHMKA SNEKTPONUTaHUA.
Ona poctukeHns TpebyembiX MEeTPOSIOrMUYECKUX XapaKTepucTuK npu Kanmbposke
OH foJKeH 06nagaTb BpEMEHEM OTK/IMKA Ha HanpsiXKeHue nof Harpy3Kkou He 6onee
100 MKC 1 06ecrneunBaTb OTKIIOHEHWE BXOAHOTO HaNPs>KeHWA Mo Harpy3Kou He 6onee
15 mMB. ICM Heo6xoAuMOo MOAKIoUATh K BHELIHEMY UCTOUYHUKY Kabesiem ceuyeHrem He
MeHee 0,2 MM? 1 AIHOM Ao 15 cm.

Ona KanmbpoBKK 1 HacTponkn MCM Mbl peKomeHAyem BOCMO/b30BaTbCA Kanu-
6poBouHbIM NynbToM [MK-01, noctaBnaembim MNponssogutenem.

[na mopenen ra3oaHann3aTopoB U ra3oaHaINTUYECKNX CUCTEM C BbIxodom RS-485
KannbpoBKY MOXHO Npon3BoanTb Kak nssnekaa MCM us npnbopa (onucaHo Bbiwwe),
TaK 1 6e3 n3eneyerma NCM. insa storo Heobxoaumo nogknounTb A K KoMnbloTepy
no KaHany RS-485, Kak yka3aHo B npeablayLlinx pasgenax gaHHoro PykoBopacTtea no
3KCnyaTaumm, Ucnonb3ys NoboM AOCTYMNHbIA Ha pbiHKe nepexogHuk RS-485-USB
(MoxeT noctaBnATbCA MNpomnsBognTenem nNo 3anpocy Kak onuua).

Mpu niobom K3 ABYX onucaHHbIX cnocoboB nopgknoveHus NCM ponxeH ObiTb
CBfA3aH C KOMMbIOTEPOM B pexunme BupTyanbHoro COM-noprTa. [MapameTpbl nogkto-
yeHus: pexum 8 6ut, 1 cTton-6uTt, 6e3 KoHTponA YeTHocTn (8N1), ckopocCTb oOMeHa
9600 6uT/c. UHPopmaLmoHHbIn obmeH ¢ UICM BepeTca komaHaamu B ASCll-koge,
NMo3TOMYy A1 KaJIMGPOBKU MOXKHO BOCMOJIb30BaTbLCA JIDOOIN AOCTYNHON TePMUHANb-
HOW Mporpammon (Hanpumep, cBOOOAHO pacnpocTpaHsaemasn nporpamma Terminal,
[oCTynHa Ha cawnTe https://sites.google.com/site/terminalbpp nnn www.senson.ru).

2. O6wWwpme cBefEeHNA O cUcTeMe KOMaHg KanmbpoBKN 1 KOHTPONA
B rasoaHanmszatopax "CeHcoH" ucnonb3yetca YHUPMLMPOBAHHAA CMCTEMA KOMaHA.
O6LwWnI BN KOMaHOHOW NOCbUIKA
@InstrName_ <Arg1>, ...,<ArgN> CR LF
roe @ - npedukc; InstrName — nms KomaHzabl (4 cumBona); _ — 3Hak npobena;
<Arg1>, ...,<ArgN> — BO3MOXHble aprymeHTbl KomaHabl; CR 1 LF - noctdukc,
ABa cumBona ("Bo3Bpat KapeTku" 1 "nepesog ctpokm', 0xD 1 OxA B lwiecTHagLaTe-
puyHon cucteme cuncnenus, 13 n 10 - B feCATUYHON).

MpeduKc 1 NOCTPMKC 06pamnAIoT Nobyto KoMaHay. st ynobcTBa Mbl Byaem 3anmcbiBaTb
cumBonbl noctdukca CR LF kak #013#010 (kak B psAae TepMUHAMBbHBIX MPOrpamMm, B TOM Yncne
Terminal). Hanprmep, KomaHaa UTeHVA AaHHbIX 3an1cbiBaeTcs kak @RRDT#013#010.

B KauecTBe fecATMUYHOrO pa3genuTena UCNonb3yeTca Touka. Bce n3mepeHHble 3HaueHnA
1 BBOAMMbIE YMCSIOBbIE MapaMeTpbl 3anucbiBatoTcs B dopmaTe C GUKCMPOBAHHON TOUKOM.
lMepBbil aprymeHT oTAeNneH OT UMEHM KOMaHAbl Npobenom, Bce nocseayoLme — 3ansTow, 6e3
npobena.
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Buabl nmeH KOMaHg,
KomaHgp! fienstca Ha KoMaHfbl YTEHUSA, 3an1Cy U KOMaHZbl-npoLieaypb! (KanmbpoBka).
[na uyteHnA faHHbIX NCMONb3yOTCA KOMaHab! Braa @RRxx#013#010, rge xx — uma 3anpa-

LUVBAEMOrO NapameTpa (Hanprmep, 4J1s 3arnpoca KOHLIEHTpauy ucrnosnb3yetca napametp DT).

YcTponcTBO oTBeYaeT KoMaHAom @RAxx <Arg1>, ...,<ArgN>,
rae <Arg1>, ...,<ArgN> — 3anpoLLeHHble MapameTpbl (MX MOXKET OblTb HECKOBKO).
Hanpumep, oTBeT Ha 3anpoc KoHueHTpaunm @RRDT#013#010: @RADT 2.35
[nA 3anucy napameTpoB Npu KannbpoBKe NCNOoMb3ylTCA KOMaHAbl BUAA
@WCxx <PwC><Arg1>,[<Arg2>,<Arg2>...]#013#010,
roe PwC - KannbpoBOYHbI Naposb (cooblaeTca NponsBogUTENEM).
B cnyuae ycnewHowm 3anncu yCTponcTBO OTBeYaeT KOMaHAoM
@RAxx <Arg1>,[<Arg2>,<Arg2>...].

Mpumep. 3anncb BepxHero npeaena namepenuin (5% o6. gonsd), naponb 0000
@WCCH 0000,5#013#010
OteeT @RACH 5.
MpoBepnTb 3HaYeHUe 3TOro NapameTpa MOXHO B SO0 MOMEHT KOMaHAOW
@RRCH#013#010

B otBeT nonyunte @RACH 5.

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

roe yy — uma napametpa (MoXKeT OTAmyaTbCaA OT XX).

B cnyuae owmnbKM yCTPOMCTBO BbIAACT KOMaHAY OWMOKMN BUAa
@ERzz,
roe zz - Ko oWwnoKu.
Buumanue! lMpu kanubposke u pabome no yugpposomy uHmepgpelicy usbezatime

nocellame 00Ho8peMeHHO 08e KOMAaHObI! He oTnpaBnaAiiTe KOMaHAbl Yalle, Yem pa3 B
1 . B cylyyae HenpoxoXaeHNa KoOMaHbl MOBTOPUTe ee OTNpaBKy Yepes 1 c. MomHuTe,
YTO YMCIIO LMKIOB 3anucu/yaasnieHns B SHEProHe3aBMCUMY0 NaMATb OrpaHnYeHo!

3. YcTaHOBKa coenHeHNnA

Mopkntounte A nnu Tonbko MCM, Kak onucaHo B n.1. MNpepBaputenbHo ybenun-
TeCb B TOM, UTO Ha KOMMblOTepe yCTaHOBNEHbl HeobxoauMble ApanBepbl nepe-
xopHuka RS-485-USB (nnn UART-USB). OHM BXO[AT B KOMMNAEKT NOCTaBKU nepe-
XOOHVKOB 1 BCerga AOCTYMHbI Ha caliTe UX Npoun3sBoauTenen;
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& DvcneTuep yeTpoiicTs

{| KoHconb [elicTeme Buag  Crpaeka

«» | mEFE 2% Alxna
<% DVD 11 CD-ROM AMCKOBOAE! A
18 Guardant dongles

§ IDE ATA/ATAPI KOHTpOANEpEI

_ o] x|

£ SCSI 1 RAID KOHTPOANEPL!

= User-modie block device

BuaeocapanTepbl

e [IVICKOBbIE YCTPOCTEA

@), 38yKOBLIe, BUACO W UrPOBLIE YCTPOMCTBA
3 KnaemaTypbl

CBoiicTBar XR21B1411 USB UART (COMB) E 20|

¥ KomnstoTep
KOHTponnepk! yH1BEpCankHOIA MoceA0BaTE bHOIA WiHb! USB Osuue Port Settings Iﬂpaﬁsep | Caenenm]

MOHUTOP!
) Mbllui 1 WHble YKassBaolLMe YCTPOicTea
B MopTel (COMULPT) Bits per second: -
,.%7( XR21B1411 USB UART (COM8
5 MocnepoBaTensHo MopT (COML) Databits: [8 i
+1-#8% Mpolleccopk!
‘ ‘ Parity: |None =
‘ MpocpHn 060pYADEEHHA Stop bits: lﬁ
’ Flav control: |None v
‘ OK | OTMeHa | Mpumer
[v RS-485 Advanced... | Restore Defaults: |

[~ Wide Mode

l ¥ Low Latency Mode 50000 ¥ | (bpsand 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-
xoaHuKy. Ha komnbloTepax ¢ OC Windows BOCnonb3ynTech AN 3TOro BKAaaKom
Ouncnetyep yctponcTts (puc.b2);

« B C/lyvyae nofknoyeHna no uHtepoericy RS-485 B okHe CBOIMCTBA YCTPOWNCTBA He
3abygbTe BKNOUNTb pexkmum RS-485 (ecnu Takasa onumsa ecTb) (cm. puc.b2);

+ 3anycTute TepMUHaNbHYK NporpamMmy (Hanpumep, CBOGOAHO pacrnpocTpaHAemyio
nporpammy Terminal, focTynHa Ha caiiTte https://sites.google.com/site/terminalbpp
UV WWW.SENSON.rU ), NPOBEepUB NPaBUIbHOCTb HACTPOEK MNapaMeTpoB 0OMeHa;

+ MpoBepbTe YCTAHOBMEHHOE MOAKMIoYeHNe, oTnpasBnB KomaHay @RRO0#013#010.
Mpun6op gonxeH otBeTUTb @TEST-OK.
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4. O6wWuMe HACTPOIKN
Mepen Hayanom KannbpoBKK NpoBepbTe 0bLme HacTponkm NCM.
Mpwu npon3BoacTee 1 KanubpoBske B A 3anuncbiBaloTCA Crieflyolne aHHble:

MNapameTtp KomaHpa uteHusa
Kog npegnpuATnA-N3rotoBnTensa @RRIM#013#010
CepuiiHbI HOMep @RRIS#013#010

[laTa n3rotoBneHmsn @RRDS#013#010
[aTta KannbpoBKM N 3aMeHbl @RRCD#013#010
5g,u+;>6nnp;§eegf/|\esmoro KOMMOHeHTa @RRCA#013#010
Tvn ceHcopa @RRKS#013#010
EanHuua namepenunn @RRUT#013#010

MNMocnenoBaTenbHO cUMTaliTe 3T 3HAaUEHUA U CPABHUTE MX C AAHHbIMM B nacriopTe
npubopa. B cnyyae pacxoxxaeHusi 3HaueHWin 06paTUTeCh K Mpou3BoguTenio!

b2. PEKOMEHOALWW MO NPOBEAEHNIO KATMBPOBKU

1. ba3oBas npoueaypa KannbpoBKN YYBCTBUTENIbHOCTY MO NOBEPOYHbIM
ra3soBbiM cMecAM

EAvHCTBEHHDBIN cnocob npoBepKy NpaBuibHOCTY GYHKUMOHMPOBaHUA A — namepeHus
B Cpefe rasa 13BeCTHOM KOHLeHTpaumn. [na Kaxaoro rasa ncnosb3yeTca CBON UCTOYHUK
nosepoyHon rasoson cmecn (MIC). Takne mMamepeHnA JOMKHbI NPONU3BOAUTLCA B HOpP-
MasbHbIX KNMMaTU4ecKmx ycnosuax (temnepatypa 2015 °C, gasneHune 760+30 mm pT.CT,
BIaXHOCTb 60+5%) 1 Npun OTCYTCTBUM B aTMOCdepe KOHTPOoNrpyembix ra3oB. lNepen Haua-
nom paboTbl [A BbIAEPXKIMBAOT B HOPMaJibHbIX YCII0BUAX He MeHee 1 u. Mopagok npose-
[leHns1 KanmbpoBKy 3aBUcUT oT Tna MICM. CHayana paccMoTpum obLLyto Asist BCEX TUMOB
npoueaypy Kannbposku (6a30Byto NpoLeaypy), a 3aTeM — cneyudryeckrie 0CO6eHHOCTM
Kanmbposku Kaxgoro tina MCM.

MNI'C Ha ra3ouyBCTBUTENbHbBIM CEHCOP MOAAETCA Yepes CreumanbHyo Hacagky — aganTtep
anAa nogaun rasoB. Ee noctaBnaeT npegnpuAtTne-nsrotosutenb A no 3akasy nosnb3oBa-
Tenen. [lonyckaetca npMmeHeHre Jpyrnx Hacaflok C 3aMKHYTbIM obbemom 1-10 cv® Hag
OTBEPCTUAMM CEHCOPA, ObecneymBaloLLMX ABMKEHME ra3a Mo KacaTerlbHOM K BXOLHOMY
OTBEPCTMIO CeHcopa. Kak npaBunio, Takne HacagKku AOSKHbI UMETb LWTyLep A1A nojayun
MNI'C v ogHO 1NN HECKONBKO OTBEPCTUIA AN1A BbIXOAa rasa.

KoHueHTpauuto MIC xenatenbHo BblOMpatb B 1,25-1,5 pa3a 6Gonblue 3agaHHOro
rnopora KOHLUEeHTpauuy s AaHHOro rasa u obbekTa (4ns aHanm3aTopoB KNCIopoga —
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PoTamerp Mmbkunin Tpybonposos

Pe rynaTop AaBneHuA

[a30Baa Hacagka
3anopHbIn KpaH
3anopHbIN BEHTUNb

Tectnpyemoe
yCTPOWCTBO

bannon c NIC

Pernctpupytoulee
YCTPOWCTBO

N

Puc.b3. CmeHO 0714 pabomel ¢ HeondcHeIMU 2d3amu, 6e3 8bImaXHbIX ycmpolicma
U 3aWUmHsIx cucmem

6onblle BEPXHETO 1 MeHbLUe HIKHEro), Ho He MeHee 0,1 1 He 6onee 0,75 OT MakcMyMa
Orana3oHa n3mepeHus.

Mpexpe Bcero, 3aduKcmpyiite HauyanbHble (poHOBbIE) NoKazaHWA. OHY JONXKHbI ObITb
HyneBbIMY (KpOMe KaHanoB noTpebneHus Kucnopopa). MNpy Heo6XoAUMOCTH, BOCMONb-
3yTeCb reHepaToOpPOM YMCTOro BO3AyXa.

MNMocne nofaum ra3oBo CMeCu Ha NpeaBapPUTENIbHO BKITIOUYEHHbIN Npubop foXan-
Tecb CTabunmsaymy nokasaHuin (He MeHee 5 MuH). Pa3HuLa mMexay nacnopTHbIMA
3HaYeHUAMU KoHUeHTpaumu MNIC n nokasaHusmu A gonkHa 6bITb MeHbLUE OTHOCK-
TeNbHOWN MOrpPeLHOCT, YKa3aHHO B Tabn.2 PykoBoAcTBa No 3KcnyaTauuu. B npo-
TUBHOM CJlyyae HeobX0oIMO NPOBECTU MOBTOPHYH HAaCTPOIKY/Kannbposky lA.

Mocne npekpaueHma nogaum MIC Ha ceHCOp CHUMUTE ra3oBYI0 HacaaKy 1 3adpuk-
CMpYyNTe BO3BPAT NOKa3aHUM K HyneBbiM (POHOBbIM) 3HaUEeHUAM.

Bonee noapo6Ho ycnosma KannbposkK, nctouHmkm MNIC n cnocobsl nopaum Mrc
Ha YyBCTBUTENbHbIN 3/1eMEHT OonucaHbl B MeTognke noBepKy rasoaHann3aTopos
"CeHcoH" (MM 205-21-2017).
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PotameTp

Tmbkunn Tpybonposos

PerynaTop 3anopHbIN KpaH

[aBneHus

[a3oBas Hacagka

3anopHbIVi BEHTUIb

Tectnpyemoe
YCTPOWNCTBO

MqgCl,

Bbannon c NIrc

Pernctpupytowiee
YCTPOWCTBO

Puc.b4. CmeHO 0515 pabomel ¢ N0syNnpOBOOHUKOBbIMU 0AMYUKAMU

2. KannbpoBoYHble CTEHADI

[ns KanMbpPOBKU pEKOMEHAYEM MCMOMNb30BaTb CreuranbHble CTEHAbI.

CreHpg 1 (puc.b3) npegHasHaueH Ajis paboTbl C HEOMACHBIMU Fa3aMu, XUMUYECKINA
COCTaB U KOHLIEHTPaLUsi KOTOPbIX He TpebyeT NCNoNb30BaHWsA CMELMANbHbIX BbITSXHbIX
YCTPOWNCTB 1 3aWwmUTHbIX cncteM. KoHueHTpauua Takux ra3os B INIC Huxe HKIP n Huxe
pa3oBbix MAK gnsa pabounx 30H. CTeHA UCMONb3yeTca ANA KanubpoBKM MprbopoB
C 2NEKTPOXMMMNYECKMMM, TEPMOKATAIUTAYECKMU N ONTUYECKMU ceHcopamn. OCHOB-
Hble paboune rasbl — COz, CO, CH4, C3H8, CH, Oz.

CreHp 2 (pnc.b4) npepHasHaueH ansa paboTbl C NONYNPOBOAHUKOBBLIMU AaTYMKAMU.

Pabouwne rasbl — H,, CO,CH,, CH,.

OH aHanorunyeH cteHay 1, 3a UCKNOYeHNeM:

+  HaNMuMA CUCTeMbl YBNAXKHEHNA BO3AYXa;
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leHepaTop Tmbknin Tpy6onposop
rasoBbIx

cmecen W 6 6

[a30Bas Hacagka
Pe rynaTop faBneHunA

Tectnpyemoe
YCTPOWNCTBO

3anopHbI BEHTWIb

bannoH c Bo3gyxom

PerucTpuipytolliee ycTponcTeo

N

Puc.b5. CmeHO 015 pabomel C oNACHbIMU 2A3aMU

« Kanubposka nposoautcs no asym MNIC — MrC1 v Mrc 2. Nrc3 ncnonb3yeTcsa afis KOH-

Tpons.

MIC yBna)HaATCA NocpeAcTBOM 6apboTUpPOBaHUsA Yepes cocya (cknsHKa Opekcens)
C HacbllWeHHbIM pacTBopom conert (MgCl,, NaCl).

CreHp 3 (pnc.b5) npegHasHaueH ana paboTbl ¢ onacHbIMK razamu. OH OPUEHTUPOBAH
Ha A ¢ aneKTpoxummnyecknmm ceHcopamm. Paboume rasol — HCl, H.S, Clz, NH3, SO, CH,0,
MepKanTaHbil.

B kauectBe nctouHmka NC ncnonb3yetcsa reHepaTop ra3oBbix cmecei "Mukporas-OM"
COBMECTHO C reHepaTopoM UYMCTOro Bo3ayxa NMbo ¢ GanfioHOM C YMCTbIM BO3[YXOM.
Pabouee MecTo [ONMXKHO 6bITb 060PYAOBAHO BbITAXHBIM LIKAaGOM.
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3. Mopsagok 6a30BoV KAaNNOGPOBKM
KannbpoBKy cnegyeT npov3BoAWTb MO ABYM 3HauyeHUsam KoHueHTpauum MIC (C
C1 = CFII'C] n C2 = CI’]FCZ’ I'Ipl/l'vleM CI’]FC1 < CI'IFCZ'

B obuwem cnyuae, C ., = 0. B cnyyae nonynposogHukoebix UCM C ., # 0.

I'II'C)

nrci

1. Kanubposame no NIC1

MogkniounTte Nprnbop K nctouHnky MNIC1 (B ciyyae NonynpoBOAHMKOBOIrO CEHCOpa UK
ecnin B atMocdhepe nabopaTopum MOXKET COAepKaTbCA LieNieBol ras). KoHueHTpayma
Mrc1 C1 He ponxHa npeBbiwath 1/3 OT HYXHEro nNpefesna n3mMepeHun ceHcopa.
Y6enntecb B CcTabunbHOCTM MOKa3aHMI nprnbopa, nepuognyeckn (He meHee 10 pas
MHTepBanom 5 ¢) nogasaa koMaHgy @RRDT#013#010. UCM BepHeT M3MepeHHYI0 KOH-
ueHTpauunio KomaHgon @RADT <C>. Pa36bpoc 3HaueHUn KoHueHTpauumn C He JomKeH
OT/INYaTbCA 6onee YeM Ha NOrPeLLIHOCTb U3MePeHNs, yKasaHHYyo B Tabn.2 PykoBoacTea
no 3KCnyaTauuu.

Korga 3HaueHuWs cTabunusnpytotcs, nofanTe KoMaHay

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

Mpu KannbpPoBKe Mo HyNEBOW KOHLIEHTPALMV LIeSIEBOTO ra3a nofante KOMaHay

@CSC1 <PwC>,0#013#010.

MpoBepbTe onpegendemMyto KoOHUeHTpauuio komaHgon @RRDT#013#010. 3HaueHMe KOH-
ueHTpauum C He JomKHO oTnmnyaTtbca oT C1 6onblue Yem Ha NOrpeLHOCTb U3MEepPEeHHUs,
yKa3aHHyo B Tabn.2.

2. Kanubposamo no I1rc2

Mogkniounte nprnbop K mctouHuky MIC2. KoHueHtpauua MMC2 C2 gomxHa ObiTb He
MeHee 2/3 oT BepxHero npegesna usMepeHuii ceHcopa.

Y6eautecb B CTabWUNbHOCTY MOKa3aHU nNpubopa, neproanyeckn (He meHee 10 pas ¢
MHTEpBanom 5 ¢) nogaBaa koMaHgy @RRDT#013#010. UCM BepHeT U3MepPEHHYIO KOH-
ueHTpauunio KomaHgon @RADT <C>. Pa36poc 3HaueHun KoHueHTpauumn C He JOomKeH
OT/INYaTbCA Gonee YeM Ha MOrPELLIHOCTb U3MEPEHNS, YKa3aHHYo B Tabn.2 PykoBoacTBa
no 3KCnyaTauuu.

Korga 3HaueHnA KOHLeHTpaumy cTabunmnsnpyoTca, noganTe KOMaHay

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

MNpoBepbTe onpeaenaemyio KoHueHTpaumio komaHgo @RRDT#013#010. 3HaueHne KOH-
ueHTpaymm C He fOMKHO oTAMYaTbcA oT C2 Gonblue YeM Ha MOTrPeLHOCTb N3MepPEHNS,
yKa3aHHyto B Tabn.2.

3. 3a0ames epaHuybl WKanvi usmepeHus
HacTpolika Heobxoarma ansa pabotbl uHTepdelica "TokoBas netns 4-20 mA".
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Komanpgon @WCCL <PwC>,<CL>#013#010 3anmcaTb HW)KHeEe 3HauyeHue J[AmanasoHa
N3MepPEeHNs KOHLEHTpaL M CL (cooTBeTcTBYET 4 MA).

Komangon @WCCH <PwC>,<CH>#013#010 3anucaTb BepxHee 3HauyeHMe AMana3oHa
n3MepeHna KoHueHTpauum C, (cootsetcTayeT 20 MA).

4. lMMposepume pabomy ¢ Ho8bIMU Kanubposkamu

MopanTe MNIC c nsBectHom koHueHTpaumen C (C1<C<C2).

N3mepbTe KoHUeHTpauuto komaHgot @RRDT#013#010. Y6ennTtecb, UTo M3MepeHHOE
3HaueHVie He OT/INYaeTCA OT MacnopTHOro 3HayeHusA MIC 6onblue Yem Ha MOrPeLIHOCTb
n3MepeHun, ykazaHHyto B Tabn.2.

Ecnn kannbpoBka npoBoauTcA B cocTaBe npubopa, ybeautecb, uto cuna Toka |
B uHTepdence "TokoBaa netnsa 4-20 MA" COOTBETCTBYET 3HAUEHWUIO, BbIUMCIAEMOMY
no dopmyne

(C-C)

H L

=16 +4 [mA],

Mo 3aBepLieHMn KanmbpoBKKM B paMKax MpoLeaypbl NOBEPKU YCTaHOBUTE AaTy
nosepku komaHgon @WCCD <PwC>,<dd:mm:yy>#013#010,

raoe dd - yncno, mm - mecsAuy, yy — nocnefHue ase unmdpbl roga nposeneHns
Kannbposku (Hanpumep, 22:08:17 — 22 asrycTa 2017 roga).

4. Cneundunyeckne ocobeHHoCcTU KannbpoBku MCM pa3nnyHbIX TUMOB
Mbl paccmoTpenu 6a3oBble NMPUHUKUMBLI KannbposBkK, obwmne ans scex NCM.
OpnHako nopsagok kannbposkm MCM 3aBucKT oT ero Tina:
« nonynpoBogHukosbin MICM;
« anekTpoxmmmnyeckuinn NCM;
+ TepMoKaTanutunyeckunm NCM;
« ontuyecknn (MIPEX nnu Dynament) NCM.
[lna KaXporo 13 HUX NpefycMOTPeHa CBOA npoLleaypa Kannbposku, B fobasne-
Hue K 6a30BOI.

Kann6poBka nonynpoBogHukoBbix UCM

1. OTKanubpynTe HarpeBaTesb CEHCOpa:

« OTK/IOUMTb HarpesBaTtenb komaHgon @WRWH 0#013#010 (WH = 0);

« onpefenuTb TemMnepaTypy OKpy»KatoLlel cpefibl B MecTe NpoBeAaeHUsA Kannbpos-
KM C MOMOLLbIO TEPMOMETPaA € TOUHOCTbIo Ao 0,5°C;

+ Bblgepxatb ICM npwn Temnepatype okpyxatowein cpeabl (T = 20+3°C) He meHee
2 MUH;
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«  OTKaNMObpoOBaTb CONPOTMBIIEHME HarpeBaTeNs KoMaHaon @CSRO<PwC>,<T>#013#010,
roe T — u3MepeHHas TeMmnepaTypa oKkpyatoulein cpegbl. Nprnbop BepHeT 3Haye-
HMe COMPOTMBIIEHUA HArpeBaTesIbHOroO 3fIeMeHTa B /1ab0PaTOPHbIX YCIOBUAX
RO (Om) nocbinkon @RARO <R0O>. ConpoTtusneHne RO OMKHO HAXOAUTbCA B UH-
Tepsasne oT 8 go 20 Om, B 3aBUCMMOCTM OT TUMa ceHcopa. Ecnmn ectb comHeHuA
B TOM, UTO HarpeBaTesib OCTblJl, MOXKHO MOBTOPUTb KannbpoBKy yepe3 10-15 c.
3HavyeHue RO B 3TOM ciiyyae fOMKHO 6bITb He 6oJiblie NpeablayLLero;

« BK/IOUMTb HarpesaTtenb komaHgon @WCWH <PwC>,1#013#010 (WH = 1);

- ybeputecb nocpeacTtsom KomaHabl @RRTH#013#010, uTo ycTaHOBMNach Tpeby-
emas Temnepatypa HarpesaTena (450+1°C unm nHas, ykasaHHaa B nacnopTe).

2. BoinonHuTe 6a3oByto KannbpoBKY YyBCTBUTENIbHOCTM MO MOBEPOYHbLIM Fa3oBbiM

cmecAMm.

BaxHo:

Cpyrcy BOIKHA OTNIMYATBLCA OT 0.

Cpc, HE BOMKHa npesbiwatb 50% HKIP ana uenesoro rasa (Hanpumep, He 6ornee
2,2% 06. gonu AnA MeTaHa).

KanubpoBka anektpoxummnuyeckux MICM

Mpu kannbposke snekTpoxummnuecknx NCM Hebxopgmmo 3afaTb [ABa OCHOBHbIX
napametpa — Ko3dPULMNEHT ycuneHma TpaHCUMMNeJaHCHOTO YCUNNTENA U CMeLLeHmne
Toukm 0.

1. Onpepenute He06XOAMMbIN KOIDDULMEHT yCUNeHA.

B nacnopTe KaXAoro 3neKTPOXMMMUYECKOro CEeHCOpa YKa3blBaloT TOUHOCTb U3Me-
HeHua (paspelweHune, resolution) R [ppm] w© uyBCTBUTENbHOCTb (sensitivity)
S [MKA/ppm]. BoluncnuTe 3HaueHne ToKa, COOTBETCTBYIOLLEro eAnHMLE pa3peLlleHuns
I, = RXS. 3TOT napameTp, yMHOXeHHbIN Ha KO3GOULMEHT ycuneHns KyTpchvwme—
[aHCHOTO YyCUNNUTENA, [OMKEH B 4 pa3a NpeBblllaTh HaNnpsaXeHne, COOTBETCTBYOLLEe
eauHunue wkanbl ALM ceHcopHoro mopyna (745 MKB).

KoadpdpuuneHT ycuneHnsa moxHo onpeaenntb no Gopmyne K, min = (2980 [MKB] / (RXS).

B naHHOM dpopmyne B napameTpax R 1 S egnHMLbl U3MepeHUA KOHUeHTpauum (ea.)
[OMXHbl coBNajatb (Hanpumep, ppm). 3HaueHne napameTpa S JOMKHO OblTb Npu-
BefeHo K MKA (en./MKA, Hanpumep, ppm/mMKA).

2. BoinonHWTe HaCTpOWKY Ko3dduLmeHTa ycmneHnsa BCTPOEHHOro TpaHCMnegaHc-
Horo ycunutensa. ina storo:

« npoBepbTe TeKyllee 3HaueHue KoOd3PpPULMEHTa YyCUNeHUs, NOAAB KOMaHAay

@RRRG#013#010. CeHcop BepHeT napameTp RG B kKomaHae @RARG <RG>.



MpunoxeHue b. KannbposKa razoaHannsaTopa

JTOMy napamMeTpy COOTBEeTCTBYeT KO3OOULMNEHT ycuneHums:

3HaueHue RG KoadouumeHT ycunenns, x10°
1 2,75

2 35

3 7

4 14

5 35

6 120

7 350

+ 3apaiiTte K0O3PULMEHT ycuneHus Ky komaHgon @WCRG <PwC>,<RG>#013#010.

3. YcTaHOBUTE CMeLLeHne BHYTPEHHEro Hyns ycunutens. Heob6xoanmo, utobbl BepxHUi
npefen AvanasoHa n3mepeHus KoHueHTpauumn C  He mpeBblwas AranasoHa WKasbl
ALIM. Mo ymonuaHuio, TOYKa BHYTPEHHEro HynA ycunutensa cootseTcTByeT 50% Hanpsa-
»keHua nutaHma UCM, T.e. VCC = 1,5 B. OgHaKo oHa MOXeT ObITb CMelleHa A0 YPOBHel
20%V_n67%V,_. Y6eautech, UTO NPV MakCUMasIbHOM KOHLEHTpaLMX He npounsonaer

npesblweHna wkanbl ALTM:

- nposepbTe, uto C XS X Ky x10%< 1,5 B (pa3amepHOCTb C,.. lealnS[en./mkAl);

+ €C/IN 3TO COOTHOLLEHNE He BbINONHAETCA, HEOOXOANMO CMECTUTb TOUKY BHYTPEHHEro
HynA yCUnuTens, BOCNob3oBaBWwncb komaHaon @WCIZ <PwC>,<IZ >#013#010. Ecnun
3TOro He JOCTaTOUYHO, HEOOXOAMMO CHU3UTb KOIPULMEHT ycuneHus Ky.

4. BbInonHuTb 6a30BYI0 KaNMOPOBKY UyBCTBUTENIBHOCTM MO NMOBEPOYHbIM Fra30BbIM CMECAM.

3HayeHwue IZ

CmeLleHre HanpsaXeHNA BHYyTPeHHero
HYNA yCUINTENA OTHOCUTENIbHO
Hanps»keHnA nutaHuaA (Vcc = 3 B)

1 (no ymonyaHuio)

50% (1,5 B)

0

20% (0,6 B)

2

67% (2,1 B)




m FazoaHanusartop "CeHcoH"

Kann6poska TepmokaTtanutnyecknx AICM

1. N3Bnekute n3 NCM u4yBCTBUTENbHBIN 3NE€MEHT (TepMOKaTalMTUYECKUI CEHCOP).
C nomolpblo omMmmeTpa ybeamTecb, UTO 3HAUYEHUsl COMPOTUBIIEHNA OMOPHOIO 1 M3Me-
PUTENBHOTO 3/IEMEHTOB CEHCOPA B XONIOAHOM COCTOSIHUM He pa3nnyaloTca bonee yem
Ha 10% u HaxopATca B guanasoHe 8-15 Om. B ctaHpapTHOM Kopnyce TepmMoKaTtanu-
TUYECKOro CEeHCOpa BblBOAbI OMOPHOIO0 Y U3MEPUTENIbHOIO 3JIeMEHTa PaCMONOXKEHbI
COrnacHo cxeme (Brf CO CTOPOHbI BbIBOLOB):

OnopHblit M3meputenbHbii

>nemeHT m snemeHT
@\0,1)®
NS

2. BoinonHute 6a30Byto KanmbpoBKy YyBCTBUTENIbHOCTY Mo MITC.

Kann6poska ontuyeckux UICM

1. BKnounTe CEHCOPHbIM MOAYNb U BblAepXWUTe ero BO BK/IIOYEHHOM COCTOAHUN He
MeHee 10 MUH.

2. BbinonHute 6a30Byto KanMbpoBKy YyBCTBUTENIbHOCTY Mo MITC.



