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m FazoaHanusatop ctaumnoHapHbiin "CeHcoH-CL1"

1. BBEAEHUE
lazoaHanmsatop (FA) "CeHcoH" ucnonHeHne CO (B pganbHenhwem "CeHcoH-CA") -
3 DEKTUBHBIN 1N HageXHbIN Npubop. OH He TpebyeT BMelLaTeNbCTBa NEPCOHaNa npu
3KCnyaTaummn, NpocT B YCTaHOBKE U 0OCNYXUBAHUK, NPU 3TOM obecrneymBaeT BbiCO-
Kne meTponornyeckme xapakrepuctnkm. OgHako, 4Tobbl 3TN KayecTBa MPOABUINCH
B MOIHOW Mepe, Nepef YCTaHOBKOW 1 NOAK/IOYEHeM ra3oaHanm3saTopa BHMMaTeNIbHO
n3yumte PykoBoacTBO No aKcnyataymun!

la3oaHanmn3zatop "CeHCOH" goMmKeH NPUMEHATLCA TONbKO ANA Lenen 1 B yC/I0BUSAX,
onpefeneHHbIX B JAHHOM PYKOBOACTBE. J1lob0oe HECAaHKLNOHUPOBAHHOE V3MEHEHUE
KOHCTPYKLMW ra3oaHannsaTopa 1 oTAeNbHbIX Er0 3/1IEMEHTOB, HEHaAeXallnii MOHTaX
MOTYT NPUBECTU K Aerpafjauny 3aaBneHHbIX METPONOrMYeCcKUX 1 SKCryaTaLMoHHbIX
XapaKTepUCTUKUN 1 CTaTb MPUYMHON OTKa3a B rapaHTUNHOM 06CYX1BaHMM NPOU3BO-
anTens.

2. HA3HAYEHUE N NPUHLUWN PABOTDI

lA "CeHcoH-CI" — 3TO CTaUMOHapHbIA OAHOKaHaNbHbI NPMOOP ANA HenpepbIBHOMO
KOHTPONA KOHLLeHTpaLuum rasa B paboyein 3oHe. OH obecrneymBaeT BbICOKNA YPOBEHb
NPOTNBOAaBapUNHOW 3alUMTbl B 30HaX, FAe BO3MOXHO MpeBblleHNe KOHLeHTpaumm
ropYMX M TOKCUYHbBIX BELLECTB, @ Tak»Ke NpeBbILeHVe/CHUKEHNE KOHLLeHTPaL UM KUc-
nopoga.

Pa6oTa razoaHanu3aTopa OCHOBaHa Ha HeMpPepbIBHOM NPeobpa3oBaHNmM CUrHAMOB,
MOCTYMNaLWMX C ra304yBCTBUTENIbHbBIX CEHCOPOB (4yBCTBUTENIbHbIX S1EMEHTOB), B LNd-
poBble 3HaueHWA KOHLeHTpaLuy ra3os. [onyyeHHble 3HaYeHNA KOHLeHTPaLMy TpaHC-
NNPYIOTCA BO BHELWHMeE ceTu nepefayun uHdopmauum (LndppoBble 1 aHanorosble).

B 3aBMCMMOCTU OT M3MepAeMbIX BellecTB, B ra3oaHann3aTope NCnosnb3ylTca raso-
UyBCTBMTENbHbIE CEHCOPbI, OCHOBaHHbIE Ha Pa3/INUYHbIX NPUHLMNaX Npeobpa3oBaHuA:
+ MONYyNPOBOLHMKOBbIA — Ha agcopbunm ra3oobpa3HOro BelecTBa NOBEPXHOCTHIO

ra3ouyyBCTBUTENIbHOIO C/IOSA CEHCOPA C M3MEHEHMEM NeKTPUYECKOrO CONPOTUBIIE-

HMA 3TOro CJI0S;

+  3NeKTPOXUMMUYECKNI — Ha BO3HNKHOBeHMUM D[1C Ha a1eKTpoAax ceHcopa Npw XMMu-
yeckom peakLun C M3MepAeMblM BeLLeCTBOM;
+ TEpPMOKATalINTUYECKNA — Ha TEPMOXUMUYECKOW peaKkuun ropryero BellecTBa

C KNCJIOPOAOM BO3[yXa Ha MOBEPXHOCTU KaTanmn3aTopa YyBCTBUTENbHOMO Sf1eMeHTa

C BblJeNeHneM Tenna v U3MeHEHNEM SMIEKTPUYECKOTO COMPOTMBNEHUA CEHCOPa;

+  ONTUYECKUI — Ha N36MpaTesIbHOM MOIOLEHNN ra3ammn SHePrM B MHPpPaKpacHoOM,

BMANMON 1 ynbTpaduonetoBoi obnactax cnekrpa.
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3. BbIXOOHbIE CUTHAIJbI

BbIxoAHble curHanbl razoaHanmMsartopa:
* YHUPMUMPOBAHHbIA aHaNOroBbIN BbIXOAHOW curHan "TokoBas netna 4-20 mA";
« unodposon curHan no npotokony MODBUS RTU no kaHany RS-485.

4. OCOBEHHOCTU N NPEMMYLLECTBA

+ MOAYJibHOEe NMOCTPOEHME,

+ KOHCTPYKLUMA UCK/OYaeT BO3MOXHOCTb HernpeAHAaMepeHHbIX BO34eNCTBUN
Ha U3MepuTesbHble BJIOKU MPY MOHTaXKe Nprbopa N NOAKIIOYEHUN INEKTPU-
yeckux Kabenemn;

+ WHTeNnneKkTyasbHble NU3MepUTesbHble CEHCOPHbIe MOAYNN;

+ nepepayva AaHHbix no npotokony MODBUS RTU (RS-485);

« unHTepdenc "Tokorana netna 4-20 mA".

5. OBJIACTb MPUMEHEHWNA

lazoaHanusatopbl "CeHcoH-CA" BbiNycKaloTCA BO B3PbIBO3ALWNLEHHOM UCMON-

HeHun. B3pbiBO3awmTa obecneumBaeTca UckpobesonacHbiMU Lenamm (i-Lenb).

O6nactb NnpumeHeHus A — B3pblBoOOMacHbIe 30HbI KNAaccoB 1 1 2, B KOTOPbIX NpK

HOPMasbHOW 3KCMNyaTaumnmy 31eKTpoobopyaoBaHUS /UK B Cllydae BO3SHUKHO-

BEHMA aBapuum BO3MOXHO 06pa3oBaHMe B3PbIBOOMACHbIX Fa30BbIX CMeceli:

+ B MecCTax yCTaHOBKM TeXHOJIornyeckoro obopynosaHusa B npotecce gobbiuu,
nepepaboTku, TPAaHCMOPTUPOBKY N XpaHeHUa HedTU 1 rasa:
+ Ha 6ypoBbix 1 fob6biBatowmx nnatdopmax,
+ Ha MnepekauyrBawLWmX CTaHUUAX MarncTpanbHbIX HedpTe- 1 ra3onNpoOBOLOB,
+ Yy pe3epByapoB XpaHeHUs HeDTU 1 HePTENPOAYKTOB, CKMKEHHOTO rasa;

« Ha NpeanpuATUAX XVMUYECKON 1 MeTanlypruiyeckon NpoMblIeHHOCTH, Na-
KOKpaCOYHbIX NPON3BOACTBAX, MPOM3BOACTBAX yAOOPEHUI 1N NiacTMace;

+ Ha CeNbCKOXO3ANCTBEHHbIX 0ObEKTax (KMBOTHOBOAYECKUE GpepMbl, XpaHUIN-
LA CenbCKOX03ANCTBEHHOW NPOAYKLMK, 31eBaTOPbI U Ap.);

+ Ha NpeanpuATUSAX MULWEBON MNPOMbIWIEHHOCTHY;

+ B OUUCTHbIX COOPYKEHUAX;

+ Ha NpeanpuATUAX TOMIMBHO-IHEPTeTMYECKOr0 KOMMJIEKCa, KOTENbHbIX;

+ B OOPTOBbLIX CMCTEMAX MOPCKMX U PEUYHbIX CY[0OB;

+ Ha oO6beKTax NpPUOPEKHOI 30HbI (HaNMBHbIE 3CTakaabl, MOPCKME TeEPMUHAbI
nnp.);

+ BO MHOXeCTBE APYrux NPUnoXeHUn.
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6. UHOOPMALIMA ANA 3AKA3A

lazoaHanmsatopbl "CeHcoH-CA" BbINyCKalOTCA B PasNUYHbIX BapuaHTax KOHCTPYKTUB-

HOro NCnoJiHeHuA.
O603HavyeHne Npu 3aKase:

CeHcoH-C1-703x-Y-G

L M3mepsaemblii KOMNOHEHT (Tabn.2)

01 - TexHoNoOrM4Yeckoe NCrNoIHeHne

Mogenb (Tabn.1)

VicnonHeHwne

Twun razoaHan n3aTtopa

Tabnuya 1. BapuaHmel KOHCMPYKMUBHO20 UCNOJIHeHUs 2d3odHanuzamopos "CeHcoH-CA"
BapuaHTbi .
Mopenb | KOHCTPYKTUBHOro Eguzmanwbm OnuncaHue
NCMONIHEHNA P
[a3oaHanmnsaTop B
7032 Het TLBA.413737.032 MNACTUKOBOM KOpryce
[a3oaHanmnsaTop B
7033 Het TLBA.413737.033 MeTanINUeckom Kopryce
[a3oaHanmsaTop B
7033 01 TLBA.413737.033-01 | META/VINH4ECKOM kOPMyCE,
C MPVIHYAUTENbHbBIM
npo600T6opOoM
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Puc.1. [azoaHanuzamopei "CeHcoH-C/": modenu 7032 (a), 7033 (6) u 7033-01 (8)

CBEAEHI/IH O Anana3oHaX namMmepeHunA, KOHUeHTpaunum n OTHOCUTENbHON norpeLwHo-
CTU razoaHanusatopa "CeHcoH" NpuBefeHbl B Tabn.2.

Ta6bnuya 2. Juana3oHel usmepeHuli u npeoesibi OCHOBHOU OMHOCUMeNbHOlU nozpewHocmu
I'A "CeHcoH-CB"

Mpepenbi
. [nana3oH nsmepeHunn, OCHOBHOM Kop ana
N3mepsaembin .
KOHLIEHTpaL s N3MepAeMoro | OTHOCUTENIbHOM | 3aKa3a
KOMMOHEHT
KOMIMOHEHTa NorpewHocTn (G)
8, %
0,01-10 mr/m3 +25
(AI\TST;"‘ Avokcna 0,1-30 mr/m* +15 NO2
’ 10-500 mr/m? +10
0,01-5 mr/m3 +25
AzoTa okcupg (NO) 0,1-30 mr/m3 +15 NO
10-1000 mr/m? +10
0,01-10 mr/m3 +25
Ammuak (NH,) 0,1-200 mr/m3 +15 NH3
10-1500 mr/m3 +10
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Mpeaenbi
. [nanasoH nsmepeHuni, OCHOBHOW Kop pna
N3mepaembin .
KOHLIeHTpaLs U3MepAemMoro | OTHOCUTENbHONM | 3aKasa
KOMMOHEHT
KOMMOHEHTa norpewHocTun (G)
8, %
0,001-1 06. gonsa, % +15
Bogopoa (H,) 0,01-4 06. gons, % +10 H2
1-100 06 pons, % +5
Bopopon _ 3
xnopucTbiii (HCI) 0,01-30 Mmr/m +25 HCl
lenuin (He) 1-100 06. gons, % +20 He
0,01-1 06. gonsa, % +10
Kucnopog (O,) 0,1-30 06. gons, % +5 02
1-100 06. gona, % +1
0,001-1 06. gona, % +10
MeTaH (CH,) 0,01-5 06. gons, % +10 CH4
1-100 06. gonsa, % +5
MetaHon (CH,OH) 0,1-30 mr/m3 +20 CH30H
MponaH (C,H,) 0,001-2 06. gons, % +10 C3H8
0,01-3 mr/m? +20
Ceposogopoga (H,S) | 0,1-30 mr/m3 +10 H2S
1-200 mr/m3 +10
0,01-3 mr/m3 +15
Cepbl grokcng (SOZ) SO2
0,1-30 mr/m3 +10
Yrnesopoponbl 50-3000 mr/m3 +25 H
(-G, 0,05-1 06. gons, % +10
100-2000 mr/m3 +20
yrnepopa AMoKCMA | 01_5 66, nons, % +15 co2
(CO,)
1-100 06. gonsa, % +10
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Mpepenbi
. [nana3oH nsmepeHunn, OCHOBHOW Kop pna
N3mepsaembin .
KOHLIeHTpaLusa N3MepsAemMoro | OTHOCUTENIbHOM | 3aKa3a
KOMMOHEHT
KOMMOHEHTA norpeLwwHocTun (GQ)
8, %
0,01-10 mr/m3 +20
Yrnepoga okcng _ 3
(CO) 0,1-300 mr/m +10 co
10-3000 mr/m3 +10
Oopmanbaerng : 3
(HZCO) 0,1-30 mr/m +25 H2CO
0,01-3 mr/m? +20
Xnop (CL) Cl2
0,1-30 mr/m? +10
3taHon (C,H,OH) 50-5000 mr/m? +25 C2H50H

7. OCHOBHbIE TEXHUYECKWE XAPAKTEPUCTUKIA

Mopenb
7032 7033
Tun n3amepuTtenbHOro “ "
npu6opa la3oaHanmn3zatop “CeHCOH
MaTtepuanbl Kopnyca ABS-nnactuk AnoMUHMEBBIN CrnaB
Mapkuposka 1Exia d IICT4 Gb X

B3pbiBO3aLlThbI

CreneHb 3aWnThbl
Kopnyca

OT BHELIHNX
BO3JENCTBUN

no NOCT 14254-2015
(IEC 60529:2013)

IP66
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TemnepaTtypa _ o B .
OKpYy>KaloLLeil cpeabl 30...4+50°C 40..+50°C

g);:"cz%ﬁgwaﬂ 1o 95%, 6e3 KoHAeHcauuy Bnaru

[aBneHne OT184 go 120 klMa

FabapuTbl, He 6onee 115%x 136X 55 Mmm 155 x130x60 Mmm
Macca, He 6onee 350r 750r

Hanps>keHune anekTponutaHusa:

HomuHanbHoe 24 B NOCTOAHHOrO TOKa
[Onana3soH 18-27 B nOCTOAHHOrO TOKa
MoTpebnsemasn

3MleKTpuyeckan 1,3 Bt

MOLLHOCTb, He boree

BbixoaHble curHanbi:

+ aHanoroBbIn "TokoBas netnA 4-20 mA"

+ undposon RS-485, npotokon MODBUS RTU
OnTnueckmne, NONynpoBOLHUKOBbIE,

Tunbl ceHcopoB TepMOKaTanuTnyecKkume,
3NeKTPOXMMUYecKme

CpenHu1i CpoK Ciy»Obl

o3 ner
ceHcopa A

CpenHuii cpok cny6b1 TA | 10 net

8. HAJINYUE CEPTUDOUKATOB

1. CepTudukat cooTBeTCTBMA TPEOOBAHNAM TEXHUYECKOTO pernameHTa TaMoXKeHHOro
coto3a TP TC012/2011 "O 6e3onacHocT o6opynoBaHKA Ans paboTbl BO B3pbiBOONac-
HbIX cpepax".

2. Ceptnudukar cootBetctBUA TpeboBaHuam [OCT 12.2.091-2012 (IEC 61010-1:2001)
nTOCT P M3K 61326-1-2014. Cpok genctaua ¢ 13.09.2017 r.no 12.09.2020 .
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. Deknapauwus o cootBetctBun EASC (EBpasnincknimn sSKOHOMUYECKIUI COt03).
4. CBnaeTenbCTBO O BHeCceHUN B [0CyAapCTBEHHbIN peecTp CPeACTB U3MEPEHMN.

9. MEPbI MPOMBILLNTEHHOM BE3OMNACHOCTU

« KpaboTe c razoaHanm3aTtopom AonyckalTca n1ua, M3yuymslume HacToswee Pyko-
BOZCTBO MO 3KCMflyaTayuu, Npowefwne NHCTPYKTaXK No TeXHNKe 6e30MacHOCTU
1 nmetowme KBanmduKaLMoHHY rpynny no anekTpobesonacHocTn He Huxke I,
a TakXKe fJOKYMeHTbl yCTaHOBIeHHOro obpasua locroprexHagsopa.

« MoHTax 1 3KcnnyaTayma cpefcTB SHeprocHabXeHWa annapaTypbl JOMXKHbI CO-
OTBETCTBOBAaTb NpaBuiam 1 Hopmam "llpaBun yCTPONCTBa 3NeKTPOyCTaHOBOK"
(nys).

« Tpwn paboTe ¢ razoaHanM3aTopoM AOSKHbI BbINOAHATLCA MEPONPUATIA NO TEX-
HUKe 6e30MacHOCTU B COOTBETCTBUM C TpeboBaHusamu "lMpaBun skcnayatauuu
3N1eKTPOoyCcTaHOBOK noTpebutenein” (M33M), B Tom uncne rn. 3.4 "SnekTpoycTta-
HOBKM BO B3pbIBOOMAaCHbIX 30Hax" "MpaBun TexHUKy 6€30MacHOCTU NPU SKCMY-
aTauuu 3NeKTPoyCTaHOBOK notpebutenen” (MTH).

« TA"CeHcoH-CB-5021" ponxeH 6bITb NOAK/IOUEH K YCTPONCTBY 3a3€MEHUSA.
Cnepyet obeperatb A OT ygapoB Mo Kopnycy, BUOpauuil U MexaHNYeCKnx

noBpexgeHuin. He gponyckaeTtcsa nageHvie npubopa c BbICOTbl 6onee 1 m.

Mpwn akcnnyaTaymm He gonyckanTe nonagaHuaA Nbiin, FPA3N U BNaru B OTBEPCTUA

ONA [ocTyna BO3Jyxa K ra3ouyBCTBUTENIbHOMY CEHCOpyY razoaHanmnsaTtopa. Cnegyet

nepuoamnyeckn yaanaTb 3arpAa3HeHna CTpyen Cyxoro cxaToro Bosfyxa.

Bo nsbexaHue Bbixoda 13 CTPOA TEPMOKATANIUTUUECKUX U NOSTYNPOBOAHVKOBBIX CEH-
copoB KATETOPUYECKWM 3AMPELLAETCA nogaya Ha ceHCOpbl YACTOro MeTaHa, NponaHa,
OyTaHa 1 pyrvx roproumnx rasos 1 NapoB C KOHUeHTpauuen 6onee 100% HKIP.

He pPeKkomMeHAyeTCA SKCNNyaTUpOBaTb ra3oaHann3aTop Npur KOHUEHTpauAX KOHTPO-
JINpyeMbiX ra3os, NnpeBbilWaloWnX HOMUHallbHblE ANaNa30Hbl U3MEPEHUA (Ta6ﬂ.2).

3AMPELLAETCA >skcnnyaTauma rasoaHanm3aTopoB C MOBPEXAEHHbIM KOPMyCcoM,
a Tak)Ke nocne ncteyeHna Cpoka AencTBmA NocsieHen rocyaapCTBEHHOM NOBEPKU.

3AMPELWAETCA BcKkpblBaTh KOPMNyC Nprbopa BO B3PbIBOOMACHbIX 30Hax 6e3 oTK/to-
YeHVA 3NeKTPONUTaHUA.
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10. YCTPOMCTBO rA30AHAJIU3ATOPA
lazoaHannsatop "CeHcoH-CL1" BbINOAHEH MO MOAYNbHOMY MPUHUMNY. KOHCTPYK-
TMBHO OH COCTOMT U3 (punc.2):

CeHcon-C1-703x MKT

7 N 7 )

5@ Sl eq ® MCM CM-9001

>
Il

=)
+

1
[ T ] I 7

Puc.2. [azoaHanuzamop "CeHcoH-CA": modenu 7031 (a), 7032 (6) u 7033 (8)
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Tabnuya 3. BapuaHmel KOHCMPYKMUBHO20 UCNOJIHeHUs 2a3odHanuzamopos "CeHcoH-C/"

OeunmanbHbiin

Mopgenb HOMEp Tun npo6ooT60pa Kopnyc
Ca-7032 TLIBA.413737.032 Onddy3noHHbIN Mnactuk
CA-7033 TUBA.413737.033 OndPy3mMoHHbIN

ANIOMUHNEBBIN CMlaB
CA-7033-01 | TLIBA.413737.033-01 MpuHyanTenbHbINA

«  MoAynsa KommyTauuum u TpaHcnayum (MKT-xx);
+  WHTeNNeKTyaNnbHOro ceHcopHoro moaynsa (MCM) Tmna CM-9001.

Mogenwn rasoanHanusatopoB "CeHcoH-C1" pa3nuuatoTca TMNOm Kopnyca 1 BUAOM
npo6ootbopa (tabn. 3, puc.1, 2).

Mopgynb MKT pa3melyeH B MeTannnyeckom nnbo nnacTmkoBom Kopnyce (puc.2).

Ona conpaXeHnAa C MHTENNEKTyanbHbIM CEHCOPHbIM MOAYNEM CAYXUT BHELIHUN
pa3bem, 3aKPbITbI 3aLNUTHOWN KPbILWKOW.

MHTennekTyanbHbIi CEHCOPHbIN MoAynb obecrneynBaeT MeTpPoONiOrMyeckne
XapaKTepuCcTMKM razoaHanusatopa. CeHCopHble MoAynu MOryT ObiTb PasfivuHbIX
TWMOB:

+ TepMmoKaTanuTmyeckue (roptoune rasbl);

« onTM4yecKue (roproume rasbl, ANOKCUA yrnepona);

+ 3/IeKTPOXMMUYECKME (TOKCUYHbIE ra3bl, BOAOPOL, Kucnopon);

+ MONyNpOBOAHMKOBbIE (anKkaHbl, CyMMa YrneBofOpPOA0B, BOAOPOA, OKCUA Yyrnepoaa).

NCM nopknioualoTca K BHewHemy pasbemy moayna MKT, reomeTtpua Kotoporo
NCKoYaeT BO3MOXHOCTb HeNpaBmMIbHOWM YyCTaHOBKM (purc.3).

HaBuHumBalowanaca Kpblwka 3awniwaet MCM oT Baaru, nbianm U mexaHM4eckux
NOBPEXAEHWUN.

11. NOPAOOK PABOTbDI

[a30aHanmn3aTop BKOYAETCA MPU NoJaye Ha Hero HanpsXXeHna NutaHma 24 B. Mpu stom
BbIMOJIHAETCA CTapPTOBbIV TecT (Nopsagka 15 ¢), nocrne yero npnbop aBToMaTMYeCKn nepe-
XOAUT B pabouniin pexum. B 3aBUCMMOCTM OT TMNa CEHCOPA, BbIXOA Ha pabounii nsmepu-
TeNbHbIN PeXUM MOXKeT 3aHATb oT 15 ¢ 4o 10 MuH.
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Puc.3. [loOkntoueHue UHMesIeKMyaibHO20 CEHCOPHO20 MOOY/IA

M3mepeHHOe 3HaueHMe KOHLEeHTpauma TPaHCIMPYeTCA MO aHalioroBOMy KaHany
"TokoBas netna 4-20 mA". [pn 3ToM ToK | NponopLUMOHaneH KOHLEeHTpauum nmepse-
MOrO rasa v onpegensaetca no dopmyrne

I=16%+4 [MA], roe

H™~L
C - n3mepeHHoe 3HayeHve KOHLeHTpauuu,
C,, v C_ — BEPXHUI U HUXXHWIA NPEAENbl WKasbl N3MEPEHUs ra30aHanmM3aTopa, ykasaH-
Hble B nacrniopte. KoHueHTpaums C, 1 Bbiwe cooteeTcTBYeT 20 MA, C 11 HIKe — 4 MA.
BbixogHow crHan 0 MA 03HauyaeT HeMcnpaBHOCTb Nprbopa.

3HaueHMe KOHLEHTpauumM Takke nepepaeTca no ceTeBoMy UHTepdeicy RS-485
no npotokony MODBUS.
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12. YCTAHOBKA N NOAKJTIOYEHUE TA3SOAHAJIN3ATOPA

PasmeweHne radoaHanan3atopa

A HeobXxoaUMO pacnonaratb Tak, UToobl HTepdencHbIi Moaynb ¢ MICM 6bi1 Hanpas-
NleH BEPTUKANbHO BHM3. DTO NPenATCTBYET NONafaHWIo BAaru, Nbisiv 1 MOCTOPOHHUX
npenmMeToB Ha GunbTP razoaHanmsatopa. Hanbonee NnpocTon cnocob MoHTaxa — Kpe-
nneHve K CTeHe C MOMOLL b OTBEPCTMI Ha dnaHLe npubdopa cornacHo puc.4 u 5.

BHumaHue! lpasunbHoe pasmeuweHue 2a3oaHaau3amopa — 3asioz e2o 3¢p¢pekmus-
Holi pabomol!

Bbi6op mecTa

yCTaHOBKM rasoaHanmnsaTtopa

MecTo ycTaHOBKM A BbIGMPALOT B 3aBUCHMOCTU OT:

.+ TWnarasa;

+ BO3MOMHOIO MecTa YyTeUKMU U CKOMSIEHUA ra3a, cneundukn HanpasneHnsa gBKe-
HMA BO3AYLUHbIX MOTOKOB;

« ypo6cTBa MOHTaXKa 1 06CnynBaHmua npruobopa,
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Puc.4. fabapumHeiti yepmexx 2azoaHanuszamopa "CeHcoH-C/]-7032"



m Fa3oaHanu3atop cTaumoHapHbii "CeHcon-Ca1"

124,5+0,5

58+0,5

155

/f @ ©\\
< <P

142+0,5
A
"%
—\0 O)

@ 4 otB. @5

Puc.5. labapumHelili yepmexx 2azoaHanuzamopa "CeHcoH-C/J-7033"




PykoBOoACTBO N0 3KCNyaTaumu

la30aHanM3aTopbl MOHTMPYIOT BOMM3U 30HbI BO3MOXHOIO ra3oBblgeneHus. BoicoTa
YCTaHOBKM Npubopa 3aBUCUT OT Gpr3MYeCKMX CBONCTB ra3oB 1 Xxapaktepa paboTbl nep-
coHana. [a3bl TAXkenee Bo3gyxa (Hanpumep, yrnekucsbli ras (COZ), nponax (C3H8), Xnop
(CL) v np.) GyayT ckannmBaTbca Gnvxe K nony. [ina Hux A yCTaHaBIMBAIOT Ha BbICOTE
He 6onee 1,5 m oT nona. bonee nérkune rasbl (Hanpumep, sBogopog (H,), metan (CH,)
1 ap.) 6yoyT nogHUMaTbCst BBEPX. s HUX A HY>KHO MOHTVMPOBaTb B BEPXHEN YacTu
nomeLlyeHus. 1as ra3os, MNIOTHOCTb KOTOPbIX 6/1M3Ka K BO3AyXY (Hanpumep, yrapHbii
raz CO), mecto pacnonoxeHuna A onpepenaeTca HanpasieHVEM MOTOKOB BO3ayxa.
[InAa KOHTpoNA TOKCUYHbIX ra3oB A pacnonarailoT Ha YPOBHE OpraHoOB AblXxaHWA Yeno-
BeKa: AnA cmgauero B onepatopHom — 150 cm, B ocTanbHbix nomelieHnax — 180 cm.

CnepyeT MUHMMM3NPOBATb 33aAEPXKKY pPacnpoCTpaHeHWA ra3oBbIX MNpUMecen
OT WCTOYHMKA [0 rasoaHanusaTtopa. [Jna 3Toro Heob6xoAuMMO Y4uuTbIBaTb cChew-
NOUKY ABUKEHUA BO3AYLUHbIX MOTOKOB B KOHKPETHOM nomelieHun. MpuHyamtens-
Hafa BEHTUNALMA UAM CUCTEMA KOHAULMOHNPOBAHNA BO3AYXa NOMHOCTbIO MEHAIT
ecTeCcTBEHHOE HanpaB/ieHe NOTOKOB U, CliefoBaTeIbHO, ONTUMalbHble MecTa pac-
MOJIOXKEHNA ra3oaHanM3atopos. [py NOCTOAHHO paboTalollel BbITAXHOW BEHTU-
nAauum, popmupyiollen BO3AyLIHbIE MOTOKM CO CKOpocTbio 6onee 0,1 m/c, BO3gyx
Cc npumecamu OyfeT nepemMeLlaTbCsa K MECTY BbITSXKKM MO KpaTyanwemy pacCTOAHUIO
OT TOUKN YyTEeUKN, HE3aBUCMMO OT MIOTHOCTY rasa.

Mpn moHTaxke TA HeOOXOAUMO YyUMTbIBATb €ro AOCTYMNHOCTb AJ1 TEXHUYECKOTO
06CnyX1BaHMA 1 NEPUOANYECKON MOBEPKN.

Cxembl nogknw4vyeHmA

Bo3MoKHbl ABE OCHOBHblE CXeMbl NOAKIOYEHMA rasoaHanmnsaTopa (puc.6):

+ 3Be3[0W: KaXKAoe yCTPOMCTBO OTAeNbHbIM Kabenem CBA3aHO C MPUEMHUKOM WH-
dopmaLmm (NynbT, NPOMbBILAEHHbIV KOHTPOJIEP, KOMMbIOTEP U T.M.;

+ Wwnendom: HeCKONbKO YCTPOWCTB MapassiefibHO MoAKMUeHbl K Kabenam anek-
TpONMTaHUA U Nepefaun AaHHbiX. [py nofgknyeHnn wnendpom HeobxoaMMbI
BHELUHWe pacnpefennTesibHbie KOPOOKu.

Mpwn nio6om cnocobe noaknoyeHNa cnepyeT NPUMeHATb 6apbepbl CKpobeso-
nacHoctu, Hanpumep bW-Exia-130-24, ycTaHOBIEHHbIE NOC/Ae NCTOYHUKA NUTAaHUA

BHE B3PbIBOOMACHbIX 30H.

MoHTaX aneKTpoKabenein
la3oaHanmMsatop CcoefnHAIOT C UCTOYHUKOM MUTAHUA N BHELHUMUW YCTPOMCTBaMU
KOHTpons no KaHany "TokoBas netna 4-20 MA" c nomolLbio Kabena ceyeHmem ot 0,35
[0 2,5 MM?, C BHELWHUMW UCMONIHUTENbHBIMU U CETEBBIMY YCTPONCTBAMU — Kabenem
ceyeHunem ot 0,35 go 1,5 mm2.
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a) Ethernet, RS-485

VicTouHnk
nuTakna 24 B ’D KonuenTpatop (RS-485)

K komnbtotepy

MCTOUYHUK
nutaHna 24 B

Kabenb
3NeKTpo-
nnTaHNs
Vi Karana E?legggesonamocm
4-20 A
CrrHanbHbIn
Kabenb (RS-485)
6) Komnblotep
NcTouHnk
nuTaHuA 24 B
bapbep
MCKpobe3onacHoCTU
RS-485 PacnpepenutenbHas Cunoson
Kabenb

/ KopobKa

Cmnﬁﬁ
Kabenb (RS-485)

Puc.6. OcHogHble cxeMbl NOOKITIOYEHUS 2d30aHAIU3AMOPO8: a) 38e300U, 6) witelihom
€ pacnpedenumerbHbIMU KOPOOKamu



PyKkoBogCTBO No 3KcnnyaTauum m

OnAa nogknoouyeHns K TOKOBOMY Bbixogy 4-20 MA pekoMeHAyeTCA NCMOob30BaTh
3KpaHMPOBaHHbLIV MeAHbIN NpoBog ceyeHnem 1,5 mm2,

Mpwy napannenbHOM NOAKUYEHUN Fpynnbl NprbopoB no kaHany RS-485 (coepun-
HeHve B Wneliid) peKoMeHAYyeM MCMNob30BaTb [Ba HE3aBMNCUMbIX Kabens: sKkpaHu-
POBaHHbIN Kabesnb ¢ ceyeHrem xubl oT 1,5 o 2,5 MM? — ANa aNeKTPONUTaHUA Npu-
60pPOB, 1 SKPAHNPOBAHHYIO BUTYIO Mapy — A NonyYeHus unppoBon uHbopmaymm
no RS-485. OfgHaKo JONyCTUMO NMPUMEHEHE KOMOUHUPOBAHHOTO Kabens, Mpu 3TomM
enaTeslbHO 3KPaHUPOBaTb CUMTHasibHble Lenu. BHMMaHue! 3kpaH Kabens 3asem-
NATb TONIbKO CO CTOPOHbI KOHTposepa (KkomnbloTepa).

MpoknagKy kabena cnepyeT BeCTV MO BO3MOXHOCTW Ha yAasieHUn OT CUIOBON
3NeKTPONPOBOAKN.

lazoaHanusatopsbl "CeHcoH-CA" mogenun 7032 1 7033 nmeloT B3pblBO3aLMTy BUAA
"nckpobesonacHaa uenb ypoBHA ia". [ogknouaTb 3TU ra3oaHannM3aTtopbl MOXXHO
TONbKO K 371eKTpobe3onacHbiM Lensam. CooTBETCTBEHHO, Lenu nuTaHusa 1 "TokoBas
netna 4-20 MA" fOMXHbl 6bITb 3aLMLEeHbl HapbepoM NCKPOOE30MNacHOCTW, Hanpu-
mep BU-Exia-130-24, ycTaHOBIEHHbIM B B3pblBOGE30MaCcHOM 30He.

lMoMHWTE, NPU NOAKIIOUEHNN dNEKTPUUYECKUX Kabenen HeoOGXOAMMO PYKOBOA-
CTBOBATbCA:

+ [lpaBnnamm ycTponcTea anekTpoyctaHoBok ([Y3) rn. 7.3;
« [TpaBunamu aKcnnyaTauum 31eKTPOYCTaHOBOK noTpebutenen (M33M1), B T.u. rn.3.4

"IneKTPOoyCTaHOBKM BO B3PbIBOOMACHbIX 30HaX";

« [lpaBunamu TexHMKN 6€30MacHOCTM MPU SKCMyaTaluumn 31eKTPOYCTaHOBOK Mo-

Tpebutenen" (MTH);

« WHCTpyKLMen no MOHTaxy 31eKTpoobopyaoBaHUA, CUNOBbIX Y OCBETUTESNIbHbIX
ceTel B3pbiBOONacHbIx 30H BCH 332-74/ MMCC CCCP.

MopAapoK nogknoveHus

Ona nopgkntoyeHmsa TA He TpebyeTcAa cneumanbHbI MHCTPYMEHT, KPOMe OTBEPTOK —

KpecTtoBon 1 C nnockum wnuuem. MNpu moHTaxe MA He gonyckante nonagaHusa

BHYTpPb Bflarv U1 NOCTOPOHHUX NpeaMeToB!

1. i3BnekuTe razoaHann3atop M3 TPAHCMOPTUPOBOYHON Tapbl, ybeantecb B KOM-
NAEKTHOCTM NOCTAaBKM, B OTCYTCTBUY BUAUMbIX MOBPEXAEHUN. dKcnnyaTtayma A
"CeHCOH" C MEXaHUYECKMMU NOBPEXAEHUAMN KOPMYyCa, Pa3beMHbIX U pe3b60BbIX
coeuHeHUN 1 T.4 HegonycTumal

2. YcraHoBuTe A B BbIGpaHHOM MeCTe, UCMOMNb3ysa peKoOMeHJaLnm No pa3MeLleHuto.
[na moHTaxa Mcnonb3ynTe YyeTbipe KPenexxHbiX dnemeHTa (Wypynbl 1 Np.) ua-
MeTpom 4 MM.

3. OTKpyTu1Te YeTbipe BUHTa N CHUMUTE KpbIWKY Kopnyca moayna MKT (puc.7).



la3oaHanu3artop ctaymoHapHbin "CeHcoH-CL"

n RS-485

nep6MbIHKa nogkn4yeHnA

KabenbHbili BBOJ,

Pazbem ICM

Konogka uenen anekTponutaHums,
nHTepdeicos "Tokosada netna 4-20 mA"

CeHcon-C1-7033

CeHcon-C[1-7032 TEPMUHUPYIOLLEro pe3ncTopa \
4 coooos () O
— a
RS485 B 0 O O o
RS485 A o
RS232 TX o
4-20 RS485 A
GND RS485 B
X g =]

+24v 1+vee [ O * +24v

26ND | © O | GND

3™ |0

sr o] O 4-20

Pazbvem ICM

Pasbem cnnoBbix Lenen n nHtepdencos

Pazbem ICM

Puc.7. KommymauuoHHele snemeHmol: modesns 7032 (cresa), modens 7033 (cnpasa)




PyKkoBogCTBO No 3KcnnyaTauum m

Mopynb MKT-1n  "CeHcon-C[1-7032"

BHewHwe uenn

Lenb

KoHTakT

+24V

GND

4-20

} Kabenb nutaHus

RS485 A

RS485 B

Mopynb MKT-2m "CeHcon-C/1-7033"

BHewHe uenn

Llenb

KoHTakT

RS485 A

} Kabenb RS-485

RS485 B

} Kabenb RS-485

+24V

4-20

GND

} Kabenb nutaHus

Puc.8. Cxema nooknrouerus A "CeHcon-C/l]" mooenu 7032 u 7033

4, BBegute CUMOBbIE U CUTHANbHble Kabenu yepe3 YCTAHOB/IEHHble KabesnbHble
BBOZbl. MHOrOXWnbHble NPoBOAa Kabena [omKHbl ObITb NpeaBapuUTeNbHO pas-
JenaHbl U onpeccoBaHbl KabenbHbIMK HakoHeYyHKamu Tuna HLWBW 0,34-8 unu
aHanormyHbIMK (B 3aBUCUCMOCTM OT MAoLlaan cevyeHna Nnposofos). [invHa Bee-
ZeHHbIX B Kopnyc A NpoBofOB AOMKHA ObITb JOCTAaTOYHON ANA YAOOHbIX MaHW-
NynALNA 1 NOAKNIOYEHNA K KabeNlbHbIM KONOAKaM.

5. OtcoepnHuTe KabenbHY0 YaCTb pa3pbliBHON KONIOAKM BHELWHMX Lenei. Mogkniounte
Kabenu B COOTBETCTBUM C MAaPKMPOBKON Ha nnaTe (pUc.7) 1 Ha cxeme NoaKItoUYeHnn
(punc.8). MpoyuHo 3aKkpyTUTe OTBEPTKONM GUKCHpPYIOLLME BUHTbI KabeNbHbIX KONIOAOK.
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A=

Puc.9. YemaHoska kabesbHoU Ko/100KU

6. YcTaHOBUTE KabenbHYO KONOAKY B KOHHEKTOPbI, ybeamTecb B TOM, YTO 3alien-
K1 3adprKcupoBanm pasbem (prc.9). BoITAHUTE N3NULWIKKN Kabena HapyXy yepes
KabenbHbI BBOJ, 3aKpyTMTe GUKCMPYIOLLYIO FallKy Ha KabenbHbiX BBOZAX (€Cnu
eCTb) ANA repMmeTUsay CoeAUHEHNA.

7. Ecnn Heo6XxoAuMO OTKNIOUMTL/MOAKNIOUNTL TEPMUHUPYIOLWKIA pe3ncTop (B 3a-
BYCUMOCTU OT KOHUrypaLmm cetn), CHAMUTe/yCTaHOBNUTE NEPEMbIUKY B MO3U-
yuto JT (cm. puc.7).

8. YcTaHOBMTE Ha MeCTO KpbILWKY Nprbopa, y6eansLNCh B TOM, UTO repMeTu3npyto-
LWan NpoKajKka He MOoBPeXAeHa M HaXoAUTCA B Na3y KPbIWKK. Pa3pbiB repmeTu-

3MpyloLent NPoKNagKy fOMKeH 6bITb HanpaBieH BHU3!

9. MopanTe anekTponuTaHue (24 B). Mprbop BoMAET B peXnm aBTOoTECTa ANNTENb-
HOCTbto okosio 15 c. lNo ero 3aBepweHun, yepes 5-90 c rasoaHanmnsatop HayHeT
TpaHCMpoBaTb Mo KaHanam "TokoBadA netna 4-20 MA" n RS-485 3HaueHne KOH-
LeHTpauuun ueneBoro rasa. EquHuLbl n3amepeHusa v Tmn rasa ykasaHbl Ha nuvue-
BOV NMOBEPXHOCTM 1 B nacnopTe npubopa.

10.4nA npepoTBpalleHna HeCaHKLMOHMPOBAHHOIO BCKPbITUA KOpnyca ra3oaHanu-
3aTopa, Np1M6op HeobxoaMMO ONIOMOMPOBATD.

Baw npu6op nonHocmeto 20mos k pabome!



PyKkoBogCTBO No 3KcnnyaTauum E

13. BO3MOHbIE HEMCIMTPABHOCTIU U CNOCOBbI X YCTPAHEHUA

lazoaHanm3satop "CeHCoH" — BbICOKOHaAEXHbIN Npubop. MNpun Haanexallem cobnoaeHnmn
npaBu KCMyaTauun, TPAHCMOPTUPOBKM 1 XPaHEHWUs HEMCNPABHOCTN MAflOBEPOSATHbI.
Ecnn e 0OTKa3 mpou3olles, OH C MaKCUMabHON BEPOATHOCTbIO OOYCNOBJIEH OAHOM
U3 ABYX MPUUYUH: HapyLIEHNEM 3NIEKTPUUYECKUX KOHTAKTOB B Pa3beMHbIX COEAUHEHUAX
1 BbIXO[IOM U3 CTPOSA YYBCTBUTENbHbIX 3/1IEMEHTOB. B nepBom cryyae ¢ HeNCNpPaBHOCTbIO
MOXET CMpaBUTbCS MOJIb30BaTeSlb, BO BCEX OCTaJ/IbHbIX — HEOHXOAVMO BMELIATENIbCTBO

CepBUCHbIX Cﬂy)K6.

Ta6bnuya 4. Cnoco6el nokanusayuu HeKoOmopbiX 803MOXHbIX HeucnpaeHocmeﬁ

HevncnpaBHOCTb

Cnocob ycTpaHeHus

HeT crHanos HU no ogHomy
N3 UHTEpdercos

MpoBepbTe NOAAPHOCTb MNOAKIIOYEHNSA
Kabens anekTponuTaHua

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

HPOBepre NpaBUJIbHOCTb NOAKNIOYEHUA
npoBoda K KabenbHo Konogke

Mpnbop BbigaeT coobuieHve “HeT
Jatumka”

MpoBepbTe NogKtoyeHve kKabensa MCM
K MPOLIeCCOPHOMY MOAYSIO, a TaKxe
mogzyna ICM K BHelLHeMy pasbemy
rasoaHanmsaropa

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

MpoBepbTe NPaBUIbLHOCTb (MONAPHOCTD)
noaknoyeHma nposoaos RS-485
raszoaHanmsaTtopa K BHellHeMy
yCcTponcTBy (KomnbtoTepy). Ecnn

A nogknoYaeTca K KOMNbloTepy,
ybefmTech, UTO KOPPEKTHbI HACTPONKU
AparBepa nepexogHuka RS-485-USB n
npasuibHO ykazaH COM-nopt (cm. n.18
PykoBogcTBa no akcnnyataumm)

B criyyae HEBO3MOMKHOCTY JIOKanM30BaTh U yCTPaHWUTb HemcnpasHocTb, OBPALLLAN-
TECb B CEPBVCHYHO CJTY?KBY npeanpuATA-n3roToBUTENA UM B aBTOPU30BAHHbIN cep-

BUCHbIN LleHTp!
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14. NPABUJTIA TPAHCMOPTUPOBAHWA U XPAHEHUA

TpaHcnopTMpoBaHMe ynakKoBaHHbIX ra30aHaNN3aTOPOB MOXET NMPOU3BOAUTLCA
BCEMU BMaMU TpaHCNopTa 6€3 orpaHnYeHns pacCcToaHUA, CKOPOCTU U BbICOTbI.
YcnoBusa TpaHCNOPTUPOBAHUA B YaCTW BO3AENCTBUA KIMMATUYECKX GpaKTOPOB
OOJIKHbI cooTBeTCcTBOBaTb pa3sgeny 10 ycnosuam 3 TOCT 15150.

Mpn nepeBO3Ke OTKPbLITbIM TPAHCMNOPTOM ra3oaHanM3aTopbl B YMNakoBKe
JOJIKHbBI ObITb 3aLMLEHbl OT BO3AENCTBUA aTMOCHEPHbBIX OCAAKOB.

Mpu TpaHCNOPTUPOBaAHUM AOMXKHblI COOMIOAATHCA MpaBuia NepPeBO30K, Ael-
CTBYIOLIME Ha TPAHCMNOPTe COOTBETCTBYOLWEro BuAa.

YcnoBua XpaHeHUA rasoaHanmsatopa [OJIXKHbl COOTBETCTBOBATb YC/IOBUAM
XpaHeHMA B 3aKpbITbiX HeoTannueaembix nomeweHuax (FOCT 15150-69, pas-
nen 10, ycnoBua xpaHeHusa 3).

B okpyalowwem BO3Qyxe He OOMKHO CcofepaTbCA KOPPO3NOHHO-aKTUBHbIX
rasoB 1 Napos.

B 3MHee BpeMsA BCKPbITME TPAaHCMOPTHbIX ALWMKOB JONXKHO NMPOU3BOANTLCA
TOJIbKO NOC/Ie UX BbIAEPXKM B TeueHne 2 4 B CYXOM OTaniMBaeMoM MoMeLLeHNN.

15. KOMIJIEKT MOCTABKU
1. Fa3o0aHann3aTop;
2.MacnopT;
3. PykoBoACTBO MO 3KCMNyaTauuu;
4. YnakoBKa;
5. lononHuTenbHble NpUHaANeXHOCTM (Mo BbIOOPY 3aKa3umKa):
5.1. Apantep nutaHusa 24 B, 6 BT;
5.2. [loBepoyHaAa HacagKa-aganTep;
5.3. MpeobpazoBaTenb MHTepderica RS-485-USB ana ceasu c MK;
5.4.MpeobpazoBaTenb MHTepoerica UART-USB ana ceasu c MNK;
5.5. bapbep uckpobesonacHocTy BA-Exia-130-24.

I'Ipl/lmeanme: Mo »enaHuio 3aKasurka KOMMEKT 3aKa3a MOXET OblTb M3MEHEH UM
AONOJIHEH.

16. TAPAHTUU NPEANPUNATUA-U3TOTOBUTENA

MpepnpuATUe-N3roToBUTENb rapaHTMpyeT COOTBETCTBME CTaLlMOHAaPHOTO ra3oaHasnmsa-

Topa "CeHcoH" TpeboBaHMAM TeXHUYEeCKMX ycnosuin TY 26.51.53-002-17182181-2017.
Mpepnpuatne-n3rotoBuTenb rapaHTupyet paboty A npu cobnogeHnmn ycnosumn

3KCnyaTauum notpebutenem, a Takke yCJI0BUN TPAaHCMOPTUPOBaHUA U XPaHEHUS.
Cpok cnyx6bl TA npu cobniofeHNN N3MOKEHHbIX B HACTOSALEM [AOKYMEHTe npasus



PyKkoBogCTBO No 3KcnnyaTauum B

3KCnnyaTaumm, TPAHCNOPTUPOBAHWA U XPaHEHMS, a TaKXKe NPY CBOEBPEMEHHOWN 3aMeHe
rasoBbIX CEHCOPOB M PACXOAHbIX MaTepranos coctaBnaeT 10 ner.

B macnoprte yKa3saH OpYEeHTUPOBOYHbIN CPOK Ciy»KObl ra30BOro ceHcopa. Heobxoau-
MOCTb 3aMeHbl CEHCOpa onpefensaeTca Npu ouepenHon NpoBepke PaboToCcnoco6HOCTM
WA NPY roCrnoBepkKe.

FapaHTUINHBIA CPOK cNy0bl A (B TOM UMCiie CEHCOPOB) cocTaBasieT 12 MecsAUeB CO
[HA NpoJaku.

[apaHTMHbBIN CpOK XpaHeHua A — 9 mecALEeB C MOMEHTa N3rOTOBNEHUA.

B TeueHve rapaHTUAHOro CpoKa NpeanpuATMe-u3roToBmTenb obasyetca 6e3B03-
Me3[HO YCTpPaHATb BblABMEHHble AedeKTbl AN 3aMeHATb BbillefLmre U3 CTPOsA YacTu
nn6o Becb NPUOOP, €C/IN OH He MOXET ObITb MCNPaBeH Ha NPeANnPUATUN-U3roTOBMTENE.
Mocne 3aBepLUeHVA rapaHTUHOrO nepuofa npeanpuATve-n3roToBuUTeNb obecneun-
BaeT NoCTrapaHTUIHOe CepBUCHOE OBCIYKNBaHMe.

FapaHTUIHble 06s3aTeNbCTBA NPEKPALLATCS:

+ NPV OOHAPYKEHUN MeXaHUYECKMX MOBPEeXAeHN Nprnbopa,

+  MPW HaNN4MKM BOAbI, FPA3K, MOCTOPOHHMX NPEAMETOB 11 HACEKOMbIX BHYTpU Kopnyca A,
* NPV U3MEHEHNN KOHCTPYKUMU [A N HECAaHKLUMOHNPOBAHHOM U3MEHEHMN HAaCTPOEK;

+ NPW CHYXEHUWN YyBCTBUTENIBHOCTM CEHCOPOB B pe3yfbTate paboTbl B cpeae Hefony-

CTUMO BbICOKUX KOHLEHTPAaLUIA akTUBHbIX Fa30B.

BoccTaHoBneHMe yTepAHHOro nacnopta Ha A n OTMETOK roCnoBepKM NPOBOANTCA
3a JONOMIHUTENbHYIO Nnarty.
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NPUNTOXEHME A.
CUCTEMA KOMAH CETEBOIO ObBMEHA TA3OAHAJIN3ATOPOB "CEHCOH"
MO NMPOTOKOJ1TY MODBUS RTU

MapameTpbl pnsnuyeckon cpeabl nepepauu:

KaHan RS-485, ckopocTb obmeHa 9600 6oa, dopmaTt nocbku npu oomeHe no COM-
nopTty: 8 6uUT, 63 KOHTPOs YeTHOCTK, 1 cTon-6UT (8N1).

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

MakcumanbHO foNyCTMMOE YNCTIO YCTPOMCTB B CETU — 64,

Wcnonb3yemble KomaHabl: 0x06 — 3anucb, 0x04 — uyteHume pernctpos, 0x11 — yteHne
cepuinHoro (naeHTUdrKaLOHHOro) HoMepa YCTPOWCTBA. 34eCh 1 fanee MMeHa KOMaH[
NPUBOAATCA B LIECTHaALATEPUYHON cucTeMbl cuncneHmns (npedukc 0x).

MopsAfoK 3anncy AaHHbIX B PEFUCTP: CHavana cTapwmii 6anT, 3atem maagwmi 6anT.

Ta6nuya A1. Cucmema komaHO o6meHa no npomokosty MODBUS RTU Senson.
3HayeHus adpecos u UMeH KOMAHO npugedeHbl 8 WiecmHaoyamepu4Hol cucmeme

Appec Yncno
MapameTp HayanbHoro | KomaHpa | peruct- | Tun ,;J,::!ec;lr:ﬂmue
perucrtpa poB
CeTteBOW agpec 0x06 :
yCTpOMCTBa 0x07d7 (3anMcb) 1 uint 1-63, 65-247 pec.
CumTbiBatoTCA
8 perncTtpos,
KOTopble
FCOAJ'S?Ha”MTa 0x03ES8 ?J(Toetme) 8 char copepkat
CTPOKOBYIO
KOHCTaHTy 13 16
CMBOJIOB
CumnTbiBatoTCA
3 perncTpa,
Hata 0x04 B KOTOPbIX
n3rotosnenusa | 0xO3F0 (UTeHue) 3 uint16 | copepatca
DS B popmarte uint16
yncno, mecay,
nrog




MpunoxeHue A. Cuctema komaHg MODBUS RTU

Appec Yucno
Napametp HauyanbHoro | Komanpa | perucr- | Tun g‘::!:::ﬂ”"'e
peructpa pos
CumTbiBatoTcA
2 perncTpa,
B KOTOPbIX
copepxartcsa
KOHLIeHTpauumsa
KoHueHTpauusn 0x04 rasa B popmate
(n3mepsaemas 0x03F4 (uTeHme) 2 float32 | float 32. Mnaawwe
BeSINYNHa) [1Ba 6ailta
copeparca
B MJ1agLiem
perucTpe,
cTapluve —
B CTapLuem
CunTbiBatoTCA
4 perucTtpa,
EonHuua 0x04 KoTopble
0x03FA 4 char copepxat
n3mepeHus (uTeHne) CTPOKOBYIO
KOHCTaHTy 13 8
C/IMBOJIOB
CumTbiBatoTCA
3anyck aBTo- 12 pernctpos,
KoTopble
TecTa v cuu-
TbiBaHUE ero cofepxat B cebe
pe3ynbrTaTtoB TPW CTPOKOBbIX
oo 3 eTIpEX
LIMOHHOE Hau- 0x04
0x041A 12 char perncrpos,
MeHOBaHue (uteHme) Kook ras
MO, Homep a
Bepcum MO M3 KOTOPbIX
1 undpoBon copepXuT no 8
naeHTnduKa- cumsonos (CF,
Top MMO) CN, CI - ISMSM;
P 00000206;

02685202)
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Appec Yncno
MapameTtp HauvanbHoro | KomaHpga | peruct- | Tun .g::z::mnble
perncrtpa poB
HuxHAas CynTbiBaeTcs
rpaHmua 0x04 . 3HayeHune,
Jvana3oHa 0x0458 (yTeHune) 2 uint32 YMHOEHHOoe
n3meHeHus (CL) Ha 1000
Ee;):aﬂ: CyunTbiBaeTcsa
,qu)/lanal_;}OHa 0x045A 0x04 2 uint32 3HadeHne,
A3MEHEHS (uTeHue) YMHOXeHHOe
Ha 1000
(CH)
CyunTbiBalOT
~ Kof Tna ycTpou-
Biriiast uintts | €821 pervcrp),
HOro Homepa HeT 0x11 uint16 Hﬁﬂ (1 peructp)
(ID) ycTpoit- char ID ceHcopHOro I
crea moaynsa (8 cumso-
noB, 4 perucrpa)

(Dopmat KoMaHbl U3MeHeHWA agpeca ycTponcTea (0x06)

3anpoc
HasHaueHune Pasmep nona Copepxumoe
Appec ycTponcTaa 1 6ant 1-63, 65-247 pec.
Mims komaHgbl 1 6ant 0x06
Appec pernctpa 2 6aiiTa 0x07d7
HoBbI agpec 2 banTa 1-63, 65-247 pec.
CRC 2 6aiiTa

Omeem
HasHauyeHue Pasmep nonsa Cogepxunmoe
Appec ycTponcTaa 1 6anT Appec obpalleHus
Mma KomaHAbl 1 6ant 0x06
Appec peructpa 2 6anTa 0x07d7
CRC 2 6arita




MpunoxeHne A. Cucrema komaHg MODBUS RTU m

®opmaT KOMaHfbl YTEHUE N3 HECKOSbKIMX MOCNefoBaTebHbIX pernctpos (0x04)

3anpoc
Ha3sHaueHune Pa3mep nons Copepxumoe
Anpec ycTponcTaa 1 6anTt 1-63, 65-247 pec.
ImAa KomaHabl 1 6anT 0x04
Agpec nepBoro perucrtpa 2 6anTa Cm. Tabn.A1
Yucno pernctpos 2 6anTa N (cm. Tabn.A1)
CRC 2 6anTa

Omeem
Ha3sHauyeHue Pasmep nonsa Copepumoe
Anpec ycTponcTea 1 6anT Appec obpalleHun
Mma KomaHAbl 1 6ant 0x04
Yumcno 6ant 1 6ant 2N

Copepxumoe
3HaueHun cunTbiBaeMblx permctpos | 2N GanT CUNTbIBaEMbIX
perncTpos

CRC 2 6aiTa

®opmat KomaHgbl 3anpoca ID yctporctsa (0x11)

3anpoc
HasHaueHue Pa3smep nons Copepxumoe
Anpec ycTponcTaa 1 6ant 1-63, 65-247 pec.
Vimst KoMaHAbl 1 6ant 0x11
CRC 2 6anTa
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Omeem
MNMone Ha3sHaueHune Pasmep nona Copepxumoe
0 Anpec yctponctea | 16aint 1-63, 65-247 pec.
1 Mma komaHgbl 1 6ant Oox11
0x0A (CymmapHoe
2 Yucno 6ant 1 6anT yncno 6anTos
B nonsx 3-5)
3 Kog ycTponicta 1 6anT 0x01
®nar BKNtoYeHUA . OxFF (BKn.) nnu
4 ceHcopa 16aiT 0x00 (oTKn.)
ID ceHcopHoOro
. . moaynsa (npwu ero
5 ID yctpoiicTea 8 bawnT OTCYTCTBIN ~ NO
sens)
6 CRC 2 6anTa

Coo6ueHunsa 06 ownbKax

0x1 - HepgoMyCTMMbIN HOMeP GYHKLMN
0x2 - HepoOMyCTUMBbIN agpeca permcTpa
0x3 — HegonyCTMble 3HaYeHNA JaHHbIX

0x4 — HeT JaTurKa (BaTurK He Ncnonb3yeTca)

0x8 — ownbKa KOHTPOJSt YETHOCTY AaHHbIX darna (ans GyHKuuin 0x14, 0x15)
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NPUNOXEHUE b.
KAJINBPOBKA CTALLMOHAPHbIX TA3OAHAJIN3ATOPOB "CEHCOH"

PekomeHpyeTcAa neproguyeckn (B 3aBUCMMOCTU OT KOHKPETHbIX YC/IOBUIA PaboTbl)
B VIHTEPBaJie MeXay NoBepKamy MPOU3BOAMTb MPOBEPKY paboTtocnocobHocT A nyTem
Mofauy Ha CEHCOp ra3oBOW CMEeCK C KOHLEHTpauuen rasa B npefenax yKa3aHHOro
B MAcnopTe Anarna3oHa N3mMepeHus.

b1. NTOAKJTIOYMEHUE K KOMIbIOTEPY. CACTEMA KOMAH/[,

Bbnarogapa mopynbHOWM apXxuTekType, npu KannbpoBKe rasoaHanusatopoB "CeH-
COH" AOCTaTOYHO paboTaTb TOMbKO C WHTENNEKTyaNbHbIMA CEHCOPHbIMU MOZYNAMMU,
MOCKOJIbKY MeTpOormyeckmne xapakrepuctmku onpepenawTca umeHHo WCM. Bos-
MO>HO [1Ba BapuaHTa kannbposku NCM — B coctae npunbopa u otaenbHo. OfHako pas-
NNYKA 3aKJTHYAOTCA TOMBbKO B CNOCobe NOAKMOUYEHUA K KOMMbIOTEPY.

NCM coenunHsaoTcAa ¢ KOMMbloTepom Yepe3 nociegoBaTenbHbin nopt UART (COM-
nopT). na peanv3auum JaHHOTO PeXXrMa B COBPEMEHHbIX KOMMbIOTepax yaobHee Bcero
BOCMOMb30BaTbCA CTaHAAPTHbIMU nepexofgHnkamu UART-USB.

B razoaHanuzatopax "CeHcoH-CB-5021" n "CeHcoH-CB-5022" HeobXxoaMmo 13Beyb
NCM u3 npubopa, oTKPYTUB 3alUTHYIO KpbiwKy. MCM fomKeH NOoAKIoUYaTbCsa K KOM-
nblotepy yepes nepexogHuk USB-UART, kak noka3aHo Ha puc.b1. Ha ICM Heobxognmo
nopatb HanpaxeHue 3,0-3,4 B. Mbl pekomeHgyem nutatb MICM oT 0TAE1bHOrO NCTOY-

NHTennekTyanbHbIv
NcTouHnk CEHCOPHbI MOAYSb
nuTaHuA
Lol 68
3B

L. Rx

UART-USB :|
- Tx

Puc.b1. [TookntodeHue UHMesIeKmyasbHbIX CeHCOPHbIX MOOysiell K KoMNbiomepy
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HWKa 3neKTponuTaHmsa, a He ot USB-nopTa KomnbloTepa. [locnegHnin obnagaeTt Hepo-
CTAaTOYHOW MOLLHOCTbBIO, UTO MOXKET NOBJeYb OLWMOKMN KannbpoBKM.

Ona KanubpoBkM 1 HacTponkn MCM Mbl peKomeHAyem BOCMONb30BaTbCA Kanu-
6poBouHbIM nynbToM MK-01, noctaBnsembim [poussoguTenem.

Ilna mopenen razoaHann3aTopoB ¢ BbixogoM RS-485 (Bce razoaHanusatopbl "CeH-
coH" ucnonHennsa CJH, a Takxe "CeHcoH-CB-5031-02" n "CeHcoH-CB-5023") kanu-
6pPOBKY MOXHO NMPOK3BOANTb Kak u3Bnekasa MCM 13 npubopa (onucaHo Bblle), Tak
n 6e3 n3eneyeHna NCM. [ins 3toro Heobxogumo noaknountb TA K KommbloTepy
no kaHany RS-485, Kak yka3aHo B npeAblayLmx pasgenax gaHHoro Pykosonctea no
3KcnnyaTtaumu, Ucnonb3ya nobon JOCTYNHbIN Ha pbiHKe nepexodHunk RS-485-USB
(MoxeT nocTtaBnATbcA MNpomnssoguTenem nNo 3anpocy Kak onuua).

Mpu niobom rM3 ABYXx onucaHHbIXx cnocoboB nogknoveHus VICM ponxeH 6biTb
CBAA3aH C KOMMbIOTEPOM B pexunme BupTtyanbsHoro COM-noprTa. [MapameTpbl NOAKNI0-
yeHus: pexum 8 6ut, 1 cton-6mT, 6e3 KoOHTponA YyeTHocTM (8N1), ckopocTb oOMeHa
9600 6uT/C.

NHbopmaumnoHHbii obmeH ¢ CM BepeTca komaHgamu B ASCll-koge, nostomy
AN KanubpOoBKM MOXKHO BOCMOJSIb30BaTbCA JIIOOON [OCTYMHOW TEPMUHANBbHOWN NpPo-
rpammon (Hanpumep, CBOH6OAHO pacnpocTpaHsaemas nporpamma Terminal, JocTynHa
Ha canTe https://sites.google.com/site/terminalbpp).

2. O6wume cBefeHUNA O CUCTEME KOMaHA KannbpoBKU 1 KOHTponA
B rasoaHanusatopax "CeHCOH" mcnonb3yetca YHUPUUMPOBAHHAA CUCTEMA KOMaHA,.
O6LWnIM B KOMaHHOW NOCbIIKA
@InstrName_ <Arg1>, ...,<ArgN> CR LF
roe @ — npedukc;
InstrName — ms KomaHgbl (4 cumBona);
_ —3HaK npobena;
<Arg1>, ...,<ArgN> — BO3MOXHble aprymeHTbl KOMaHfbl;
CR u LF - noctoukc, ABa cmBona ("Bo3Bpart kapeTkun" 1 "nepesog cTpoku', 0xD
1 OXA B LIeCTHagLaTepUYHoOM cucteme cumcneruns, 13 n 10 — B gecATUUYHON).
MpeduKc 1 NOCTPMKC 06PamMAAIOT by KoMaHay. st ynobcTBa Mbl Oyaem 3anmcbiBaTb
cumBonibl noctdukca CR LF Kak #13#10 (Kak B pAge TepMUHanbHbIX nporpamm). Hanpumep,
KOMaH/1a YTeHA AaHHbIX 3anucbiBaeTcs Kak @RRDT#13#10.
B KauecTBe fecATMUHOro pasgenuTensa UCNonb3yeTca Touka. Bce n3mepeHHble 3HayeHuA
1 BBOAMMbIE YMCIIOBble MapaMeTpbl 3anucbiBatoTcA B popmate C GUKCMPOBaHHON TOUKON.
[NepBbilt apryMeHT oTfeneH oT UMeHV KoMaHzpbl Npobenom, Bce nocneayioLme — 3ansaTon,
6e3 npobena.
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Buabl nmeH KomaHg
KomaHzbl 1enaTca Ha KOMaHZbl YTeHMA, 3an1cK 1 KOMaHAabI-NpoLieaypbl (KanmbpoBka).
[na yteHNA JaHHbIX NCNONb3YOTCA KOMaHab! Buaa @RRxx#13#10, rge Xx — nMA 3anpaLum-
BaeMoro napameTpa (Hanpumep, DT).
Ha Hero ycTpoincTtBo otBevaeT komaHgom @RAxx <Arg1>, ...,.<ArgN>,
roe <Arg1>, ...,<ArgN> - 3anpoLueHHbIe MapamMeTPbl (MX MOXET ObITb HECKOSBbKO).
Ona 3anucm napameTpoB Npu KannbpoBKe NCNONb3YTCA KOMaHAbl BUAa
@WCxx <PwC><Arg1>,[<Arg2>,<Arg2>...]#13#10,
roe PwC - KannbpoBOYHbI Naposb (coobuiaeTca NPon3BoAUTENEM).
B cnyuae ycnewHowm 3anmucmn ycTponNCTBO OTBEYaeT KOMaHAoM
@RAxx <Arg1>,[<Arg2>,<Arg2>...].

Mpumep. 3anucb BepxHero npeaena namepenuii (5% o6. gpons)
@WCC2 5#13#10
OtBeT @RAC2 5.
MpoBepunTb 3HAUEHME STOFO NapaMeTpPa MOXKHO B JTI0601 MOMEHT KOMaHAOM
@RRC2#13#10
B otBeT nonyunte @RAC2 5.

OnAa npouepyp KanubpoBKM NCNONb3YOTCA KOMaHAbI BUA
@CSxx <PwC><Arg1>,[<Arg2>,<Arg2>...1#13#10
B cnyuae ycnewHoro npoxoxaeHnsa KOMaHAbl yCTPONCTBO OTBETUT
@RAyy <Arg1>,

roe yy — umsa napameTpa (MoXKeT OTIMYaTbCA OT XX).

B cnyyae ownbKM ycTponcTBO BbIAACT KOMaHAy ownbKy Bnaa
@ERzz,
rae zz — Kog owmnbKu.

BHumaHue! lpu kanubpoeke u pabome no yugpposomy uHmepgelicy usbezalime
nocel/1lame 00Ho8peMeHHO 08e KOMAHObI! He oTnpaBnaAiiTe KOMaHbl Yalle, Yem pa3 B
1 ¢. B cyiyuyae HenpoxoxaeHUs KoMaHAbl MPOCTO MOBTOPUTE ee OTNPABKY vepes 1 c.

3. YcTaHOBKa coegnHeHnA

« Nopkniounte A nnn Tonbko MICM, Kak onucaHo B n.1. lNpepBaputenbHo yb6enn-
TeCb B TOM, UTO Ha KOMMblOTepe yCTaHOBNEHbl HeobxoauMblie panBepbl nepe-
xopgHuKa RS-485-USB (nnn UART-USB). OHn BXOZAT B KOMNIEKT MOCTaBKN nepe-
XOLHWUKOB 1 BCerpga AOCTYMHbI Ha CaliTe UX NPOU3BOAUTENEN;
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% flcreruep yopodrs
[i Korcone O@ficTeve By  Crpaska
-+ B8 2 Al=na

B Jzh OVD 1 CO-ROM JAcoBosl B
& i Guardant dongles

923 IDE ATA/ATAP] KOHTPONNEpE:

H SCS M RAID KOHTROANEDE!

& User-mode block device

@ 1 BuaeoananTepel

B et [MCKOBDIE YCTDOWCTEA

), 3oyroe0e, BMGEO M I PoBSE YCTPORCTRS
i HnasaTypel

o

- CooAcTna: XR21B1411 USE UART (COMB X
- ey o: (cova) 21
B G KoHTROMNept! YHABEPCANEH0N NOCNE0BaTesHM Wil LISB Ocuwwa  Port Settings Inpenaep | Coememien |
& MorsaTope!
57 Mt M yramsmoupse yoTpoicTEa
-, ropru comaLP) —
' XR21B1411 USB UART (COMS8)
y MoCNeNoBaTensHLE NPT (COM1) Diata bits: |8 'I
+ s Nooueccoos!
[ Paiity: [None ~|
‘ MpogunK obcpyateaKKi | Stop bits: ﬁ
‘ Flow control: INone vI
i oK | OrHMena I IMpHHEE
- | I+ FS-485 Advnced | Restore Detauts |
‘ ™ Wide Moda
| ¥ LowLatancy Mode (50000 ~| (bpsandless)
|

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

onpepennte Homep COM-nopTa, COOTBETCTBYIOLIErOo MOAKIYEHHOMY nepe-
xoAHuUKy. Ha komnbtotepax ¢ OC Windows Bocnonb3ynTech Asis 3TOro BKIagKom
OncneTtyep yctponcTs (puc.b2);

B C/lyyae nogkoyeHunsa no nHtepdency RS-485 B okHe CBONCTBa YCTPOMCTBA He
3abygbTe BKIOUNTb pexknm RS-485 (ecnu Takasa onuus ectb) (cm. puc.b2);
3anycTute TepMUHaNbHY NporpamMmMy (Hanprumep, CBOGOLHO pacrnpoCTpaHAemyio
nporpammy Terminal, focTynHa Ha caiite https://sites.google.com/site/terminalbpp
), NPOBEepPUB NPaBUIbHOCTb HACTPOEK MNapaMeTPOB OOMeHa;

npoBepbTe YCTaHOBJIEHHOE NOAKIYeHWe, OTNpaBMB KoMaHay @RROO0#13#10. Mpu-
60p pomkeH otBeTUTb @TEST-OK.
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4. O6wWuMe HACTPOIKN
Mepen Hauyanom KannbpoBKK NpoBepbTe 0bLme HacTponkm NCM.
Mpwu npon3BoacTBe 1 KannubpoBske B A 3anuncbiBaloTCA Criefyolne aHHble:

MapameTp KomaHpa uteHus
Kog npegnpuATnA-N3rotoBuTena @RRIM#13#10
CepuiiHbI HOMep @RRIS#13#10
[aTa nsrotoBneHmsn @RRDS#13#10
[aTta KannbpoBKM N 3aMeHbl @RRCD#13#10
ﬁgisgnpffeegiesmoro KOMMOHeHTa @RRCA#13#10
Tvn ceHcopa @RRKS#13#10
EanHuua namepenuna @RRUT#13#10

MNMocnenoBaTeNnbHO CUMTATE 3T 3HAUEHWA U CPaBHUTE KX C AAHHbIMU B MacrnopTe
npubopa. B cnyyae pacxokaeHus 3HaueHWIn 06paTMTeCh K NPou3BoguTenio!

b2. PEKOMEHAOALWW MO NPOBEAEHUIO KAJIUBPOBKN

1. ba3oBas npoueaypa KaNMOPOBKN YyBCTBUTENIBHOCTU MO NOBEPOYHbIM
ra3soBbiM cMecAM

EQvHCTBEHHDBIN cnocob npoBepKy NpPaBuibHOCTY GYHKUMOHMPOBaHMA TA — namepeHus
B Cpefe rasa U3BeCTHOM KOHLEeHTpaumn. na Kaxaoro rasa ncnosb3yeTca CBON UCTOYHUK
nosepoyHon rasoson cmecn (MIC). Takne M3mepeHUa JOMKHbI NPOU3BOAUTLCA B HOP-
MasbHbIX KNMMaTU4eckmx ycnosuax (temnepatypa 2015 °C, gasneHune 760+30 mm pT.CT,
BIaXHOCTb 60+5%) 1 Npun OTCYTCTBUM B aTMOCPepe KOHTponrpyembix ra3os. [epes Hava-
nom paboTbl [A BblAEPXKIMBAOT B HOPMaJibHbIX YCII0BUAX He MeHee 1 u. lNopagok npose-
[leHns1 KanmbpoBKy 3aBrcUT OT Tna MICM. CHauana paccMoTpum oOLLyto Ansi BCEX TUMOB
npouenypy Kanmbposku (6a3oByto npoLenypy), a 3atem — cneumdpryeckme 0Co6eHHOCTM
Kanmbposku Kaxgoro tina MCM.

IMI'C Ha ra3o4yBCTBUTESNbHbIN CEHCOP NOAAETCA Uepes CreumanbHyto HacaaKy — aganTep
ana nogaum raso.. Ee noctaBnaeT npegnpuatue-usrotosutenb M no 3akasy nonb3osa-
Teneli. [lonyckaeTca NprMeHeHne Apyrnx Hacaflok C 3aMKHYTbIM obbemom 1-10 cm® Hag
OTBEPCTUAMM CEHCOpPA, 0becneymBaloLWX ABVKEHME ra3a Mo KacaTenbHOW K BXOLHOMY
OTBEPCTMIO CeHcopa. Kak npaBuio, Takne HaCcagKku AOMKHbI MMETb LWTYLEep AN1A nojayun
MNIC 1 ogHO NN HeCKONbKO OTBEPCTUI ANA BbiXoda rasa.

KoHueHTpauuto MNIC kenatenbHo BblbupaTb B 1,25-1,5 pas3a 6onblie 3agaHHOro
rnopora KOHLEeHTpauuy s AaHHOro rasa 1 obbekTa (4ns aHanM3aTopoB KUCIopoda —
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PotameTp

lmbkunin Tpybonposog

PerynﬂTop AaBneHnA

[a30Baa Hacagka
3anopHbI KpaH
3anopHbI BEHTUSb

Tectupyemoe
YCTPOWCTBO

bannon c NIrc

Pernctpupytowiee
YCTPOWCTBO

N

Puc.b3. CmeH0 0713 pabomel ¢ HeondcHeIMU 2d3amu, 6e3 8bimaxHbIX ycmpolicma
U 3aWUmHsIX cucmem

6onblle BEPXHErO 1 MeHbLUe HUKHero), Ho He MeHee 0,1 1 He 6onee 0,75 OT MakcMyMa

Anana3oHa n3MepeHus.

Mpexpge Bcero, 3aduKcmpyiite HauyanbHble (poHOBbIe) NoKazaHWA. OHY JONXKHbBI ObITb
HyneBbIMU (KpOMe KaHasnoB notpebneHus Kucnopoga). Mpn Heo6XoanMOoCTH, BOCMOSb-

3yTeCb reHepaToOPOM UMCTOrO BO34yXa.

Mocne nofauv ra3oBoli CMeCu Ha NpeaBapuTeNIbHO BKITIOUEHHbIN NPU6op AoXan-
TeCb CTabunusauny nokasaHui (He meHee 5 MuH). Pa3HrUa mMexay nacnopTHbIMU
3HaYeHUAMU KoHUeHTpaumu MNIC n nokasaHusmu A fonxHa 6bITb MeHbLLE OTHOCK-
TENbHOW NMOTPEeLHOCTY, yKa3aHHOoN B Tab.2 PykoBoACTBa No 3KchayaTauuu. B npo-

TUBHOM CJly4ae HeEOOGXOAUMO NPOBECTY NMOBTOPHYIO HACTPOIKY/KannubpoBky lA.

Mocne npekpalyeHna nogaun MFC Ha ceHCop CHYMMTE ra3oBylo HacafKy v 3aduK-

CMpyNTe BO3BPAT MNOKa3aHUM K HyneBbIM (GOHOBbIM) 3HaUYEHUAM.

Bonee nogpo6bHo ycnosua kannbposku, nctouHnkm MNIC n cnoco6sl nogaum MNrc
Ha YyBCTBUTENbHbIN 3n1eMeHT onuncaHbl B MeTofnKe NoBepKM rasoaHann3atopos

"CeHcoH" (MMM 205-21-2017).
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PotameTp

Mm6knin Tpybonposog,

PerynsTop 3anopHbIN KpaH

[laBneHus

[a3o0Bas Hacagka

3anopHbI BEHTWU/b

MqgCl,

Tectnpyemoe
YCTPOWCTBO

Bbannon c NIrc

Pernctpupytouiee
YCTPOWCTBO

Puc.b4. CmeHO 0515 pabomel ¢ N0sIynpO8OOHUKOBbIMU 0aMYUKAMU

2. KannbpoBoUHble CTEHADI

[ns KanMbpoBKU peKOMEHAYEM MCMONb30BaTb CreLranbHble CTeHAbI.

CreHpg 1 (puc.b3) npegHasHaueH afs paboTbl C HEOMACHBIMU Fa3aMu, XMMUYECKINA
COCTaB U KOHLIEHTPaLUsi KOTOPbIX He TpebyeT NCNoNb30BaHWsA CMELMANbHbBIX BbITSXHbIX
YCTPOWCTB 1 3aWmnTHbIX cncteM. KoHueHTpauua Takux razos B MNIC Huke HKIP n Hke
pa3oBbix MAK gna pabounx 30H. CTeHA UCMONb3yeTca ANA KanubpoBKM MprbopoB
C 2NEKTPOXMMMNYECKMMM, TEPMOKATAIUTAYECKMU N ONTUYECKMU ceHcopamn. OCHOB-
Hble pabounie rasbl — C€o,,CO,CH,, C3H8, CH, O,.

CreHp 2 (pnc.b4) npepHasHaueH Ansa paboTbl C NONYNPOBOAHUKOBLIMU AaTUMKaAMU.

Pabouvie rasbi — H,, CO,CH,, CH,.

OH aHanoruyeH cteHay 1, 3a UCKNoYeHneM:

+  HaNMuMA CUCTEMbl YBNAXKHEHNA BO3AYXa;
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PerucTpuipytollee ycTponcTeo

N

Puc.b5. CmeHO 0115 pabomel C onAcHbIMU 2A3aMuU

« Kanubposka nposoautcs no asym MNIC — MrC1 v Mrc 2. Mrc3 ncnonb3yeTtca Afis KOH-

Tpons.

MIC yBnaHaTCA NocpeacTBOM 6apboTnpoBaHNs Yepes cocyh (CknsiHKa Opekcens)
C HacblWeHHbIM pacTopom conert (MgCl,, NaCl).

CreHp 3 (pvic.b5) npeaHa3HaueH gns paboTbl C onacHbIMK razamu. OH OPUEHTMPOBAH
Ha A ¢ aneKkTpoxMMmnyecknmm ceHcopamm. Paboume rasoi — HC, H.S, CIZ, NH3, SO, CH,0,
MepKanTaHbl.

B kauecTBe nctouHumka MNCncnonb3yeTca reHepaTop razoBbix cmecen "Mukporas-OM"
COBMECTHO C reHepaTopoM UYMCTOro Bo3ayxa NMbo ¢ GanfioHOM C YMCTbIM BO34YXOM.
Pabouee MecTo [ONMXKHO 6bITb 060PYAOBAHO BbITAXHBIM LIKAaPOM.
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3. Nopsapok 6a30Bo KAaNNOGPOBKMN
KannbpoBKy cnegyeT npov3BoAWTb MO ABYM 3HauyeHUsaM KoHueHTpauum MIC (C
C1 = CI'II'C1 n C2 = CI’]I’CZ’ I'Ipl/l'vleM CI’]I’C1 < CI'IFCZ'

B obwem cnyuae, C ., = 0. B cnyyae nonynposogHukosbix ICM C ., # 0.

nrc)

nrci

1. Kanubposame no MNIC1

Mogkniounte Nprnbop K nctouHnky MNIC1 (B ciyyae NonynpoBOAHVIKOBOrO CEHCOPa UK
ecnn B atmMocdepe nabopaTopun MOXKET cofepxaTbCA LieneBon ras). KoHueHTpauma
Mrc1 C1 He ponxHa npeBbiWwath 1/3 OT HUXHEro npefena n3MeHeHNin CeHCopa.
Y6enutecb B cTabunbHOCTU MOKa3aHU nprubopa, nepuogmyeckn (He meHee 10 pas
nHTepBanom 5 c) nopgaeaa komaHgy @RRDT#13#10. UICM BepHeT M3MepeHHY KOH-
ueHTpaumnio KomaHgon @RADT <C>. Pa3bpoc 3HaueHUn KoHueHTpauumn C He JomKeH
OT/INYaTbCA 6onee YeM Ha NOrPELIHOCTb U3MEHEHNSA, YKa3aHHY1o B Tabn.2 PykoBogcTBa
no 3KCnyaTauumm.

Korga 3HaueHuWs cTabunusmpyotca, nofante KOMaHay

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

Mpu KannbpoBKe MO HyNEBOW KOHLIEHTPaLUM LIeNIEBOTO ra3a nofante KOMaHay

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

MNpoBepbTe onpegensaemylo KoHUeHTpaumio KomaHgon @RRDT#13#10. 3HaueHne KOH-
ueHTpaumm C He omKHO oTnnyatbca oT C1 6onblue Yyem Ha NOrPELIHOCTb N3MEHEHUS,
yKa3aHHyl1o B Tabn.2.

2. Kanubposamo no I1rc2

Mogkniounte nprnbop K mctouHuky MIC2. KoHueHTpauma MIC2 C2 ponxHa ObiTb He
MeHee 2/3 oT BepxHero npegena u3MeHeHui ceHcopa.

Y6eautecb B CTabMNbHOCTM MOKasaHMin npubopa, neproanyeckn (He meHee 10 pas ¢
MHTepBanom 5 ¢) nopgasaA komaHay @RRDT#13#10. UICM BepHeT M3MepeHHY KOH-
ueHTpauunio KomaHgon @RADT <C>. Pa3bpoc 3HaueHun KoHueHTpauumn C He JomKeH
OT/IYaTbCA Gonee YeM Ha MOrPELUHOCTb U3MEHEHNSA, YKa3aHHY10 B Tabn.2 PykoBoacTBa
no 3KCnyaTauumu.

Korga 3HaueHWsA KOHLEHTpaUMn CTabunmnsnpyoTcs, nofanTe KoMaHay

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

MNpoBepbTe onpepenseMyto KOHLeHTpauumio komaHaon @RRDT#13#10. 3HaueHne KOH-
ueHTpaumm C He AOMKHO oTAnYaTbca oT C2 6osbLue YeM Ha NMOrPeLIHOCTb U3MEHEHNS,
yKa3aHHy1o B Tabn.2.

3. 3a0amb 2paHuybl WKanbl usmepeHus
HacTpoiika Heobxoarma ansa paboTbl uHTepdelica "TokoBas netna 4-20 mA".
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Komanpgon @WCCL <PwC>,<CL>#013#010 3anucaTb HW)KHeEe 3HauyeHue [manasoHa
N3MepPEeHNs KOHLEeHTpaLMm CL (cooTBeTcTBYET 4 MA).

Komangon @WCCH <PwC>,<CH>#013#010 3anucaTb BepxHee 3HauyeHue Arana3oHa
N3MepPEHNS KOHLEHTPaLm CH (cooTBeTcTBYET 20 MA).

4. lMposepums pabomy c HosbIMU Kanubposxkamu
MopanTe MNIC c nusBectHom koHueHTpaumen C (C1<C<C2).
N3mepbTe KOHUeHTpauuio koMaHao @RRDT#13#10. YbeguTech, YTo N3MEPEHHOE 3Ha-
UeHMe He OT/IMYaeTCA OT MmacrnopTHoro 3HayeHuA MIC Gonblue Yem Ha MOrPEeLHOCTb
N3MeHEeHNs, yKa3aHHyo B Tabn.2.
Ecnn kannbpoBka npoBoauTcA B cocTaBe npubopa, ybeautecb, uto cuna Toka |
B nHTepdence "TokoBaa netna 4-20 MA" COOTBETCTBYET 3HAUEHMIO, BbIUMCIAEMOMY
no dopmyne

1216 4 4 g,

Cc,—C

H L

Mo 3aBepLueHNN KanrMbpoBKU B paMKax npoueaypbl MOBEPKN YCTAaHOBUTE JaTy
noeepku komaHgon @WCCD <PwC>,<dd:mm:yy>#13#10,

roe dd — yncno, mm — mMecsu, yy — nocnegHue gese unopbl roga NnpoBefeHus
Kannbposku (Hanpumep, 22:08:17 - 22 aBrycta 2017 roga).

4. Cneundunyeckue ocobeHHocTU Kannbposku MCM pasnnyHbIX TUMOB
Mbl paccmoTpenu 6as3oBble MPUHUKUMBI KannbposBku, obwumne ans scex NCM.
OpHako nopaaok Kannéposkn MCM 3aBUCUT OT ero Tuna:
« nonynpoBogHukosbii MICM;
« anekTpoxmmmnyeckunin NCM;
+ TepMmoKaTanutunyeckunm NCM;
« ontuyecknnn (MIPEX nnu Dynament) NCM.
[lna KaXporo 13 HUX NpeaycMOTPeHa CBOA NpoLleaypa Kannbposku, B fobasne-
Hue K 6a30BOW.

Kann6poBka nonynpoBogHukoBbix UCM

1. OTKanubpynTe HarpeBaTesb CEHCOpa:

«  OTK/OUUTb HarpesaTesib KomaHaon @WRWH 0#13#10 (WH = 0);

« onpefenuTb TeMnepaTypy OKpy»KatoLiel cpefibl B MecTe NpoBeAeHnsA Kannbpos-
K/ C MOMOLLbIO TepMOMeETpa € TouHoCTbio Ao 0,5°C;

+ Bblgepxatb ICM npun Temnepatype okpyxatowein cpeabl (T = 20+3°C) He meHee
2 MUH;
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+ OTKannbpoBaTb CONPOTUBEHNE HarpeBaTena KomaHgon @CSRO <PwC>,<T>#13#10,
roe T — usmepeHHas TemnepaTtypa OKpy»Katwen cpegbl. [prnbop BepHeT 3Ha-
YyeHue CONPOTUBNIEHNS HAarpeBaTe/IbHOrO 3JIeMeHTa B 1ab0pPaTOPHbIX YCIIOBUAX
RO (Om) nocbinkon @RARO <R0>. ConpoTtuneHne RO JONXHO HaXOAUTbCA B UH-
Tepsasne oT 8 go 20 Om, B 3aBUCMMOCTM OT TUMa ceHcopa. Ecnn ectb comHeHuA
B TOM, UTO HarpeBaTesib OCTblJl, MOXKHO MOBTOPUTb KannbpoBKy yepe3 10-15 c.
3HauyeHuve RO B 3TOM cnyyae JOMKHO ObiTb He 6osblle NpefblayLWwero;

« BKJOUYUTb HarpeBaTenb kKomaHgon @WCWH <PwC>,1#13#10 (WH = 1);

- ybepguntecb nocpenctBomM KoMaHgbl @RRTH#13#10, uto ycTaHOoBUNach Tpebye-
MaA Temnepatypa HarpesaTena (450+1°C nnn nHasn, ykasaHHasa B nacnopTe).

2. BbinonHuTe 6a3oByto KannbpoBKY UYyBCTBUTENIbHOCTU MO MOBEPOYHbBIM Fa30BbIM

cmecAMm.

BaxHo:

Cpyrcy BOIKHA OTNIMYATBLCA OT 0.

Circ, HE pomxHa npesbiwatb 50% HKIP gna uenesoro rasa (Hanpumep, He 6onee
2,2% 06. gonu Ans MeTaHa).

KanubpoBska anektpoxummnuyeckux MICM

Mpu kannbposke snekTpoxummnuecknx NCM Hebxopgmmo 3afaTb [ABa OCHOBHbIX
napametpa — Ko3dPULUMNEHT ycuneHna TpaHCUMNEeLaHCHOTO yCUNNTENA U CMeLLeHre
Toukm 0.

1. Onpenenute He06XOAMMbIN KOIDOULMEHT yCUNeHuA.

B macnopTe KaXAoro 3neKTpoOXMMMUYECKOro CEeHCOpa YKa3blBaloT TOYHOCTb U3Me-
HeHua (pa3peweHune, resolution) R [ppm] w© uyyBCTBUTENbHOCTb (sensitivity)
S [MKA/ppm]. Boluncnute 3HayeHne ToKa, COOTBETCTBYIOLLErO eAuHKMLEe pa3peLleHmns
l, = RXS. 3TOT napameTp, yMHOXeHHbIN Ha KO3GOULMEHT ycuneHns Ky TpaHCcumne-
[aHCHOTO YyCMNUTENA, OMMKEH B 4 pa3a NpeBbIllaTb HanpaXeHne, COOTBETCTBYOLLEe
epgnHnye wkanbl AL ceHcopHoro mogyna (745 MkB).

KoadppuumeHT ycuneHnsa MoxHo onpeaenutb no opmyne K min = (2980 [mMKB] / (RxS).

B maHHOm ¢opmyne B nmapameTpax R m S eauHuuUbl M3MepeHUsA KOHUeHTpauuun

LOMXHbl coBNagatb (HanpumMep, ppm). 3HaueHre napameTpa S JOMXKHO ObiTb Npu-

BeAeHO K MKA (Hanpumep, ppm/MKA).

2. BbinonHnTe HaCTPOWKY Ko3dduLmeHTa ycmneHmnsa BCTPOEHHOro TpaHCUMnegaHc-

Horo ycunutens. [ina storo:

« MpoBepbTe TeKyllee 3HauyeHuWe KodadoduUMeHTa ycuneHuda, MnojaB KoMaHZy
@RRRG#13#10. CeHcop BepHeT napameTp RG B komaHae @RARG <RG>.
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3Tomy napameTpy COOTBETCTBYET KO3GOULNEHT yCuneHus:

3HaueHue RG KoadouumeHT ycunenns, x10°

1 2,75

3,5

7

35

120

2
3
4 14
5
6
7

350

+ 3apaiiTte K0O3PpULMEHT ycruneHus Ky komaHgon @WCRG <PwC>,<RG>#13#10.

3.3apaiTe cMeLleHre BHYTPeHHero Hyna ycunutens. Heo6xoarnmo, 4tobbl BepxHUii npe-
Aen AnanasoHa n3mepeHns KoHueHTpauun C _ He npesbllwan AvanasoHa wkanbl ALT.
Mo ymonuaHuo, ToOUKa BHYTPEHHErO HyNA YCUUTENA COOTBETCTBYET 50% HanpsaxeHuaA
nutanma NICM, T.e. VCC = 1,5 B. OgHaKo OHa MOXeT 6bITb CMeLleHa A0 ypoBHein 20% VCC "
67% V_ HanpsxkeHus nutaHus. Y6eamTecb, YTO NPU MAaKCUMAsIbHON KOHLUEHTPaLMy He
nponsongeTt npesbiweHnsa wkanbl ALMM:

+ NpOBepbTE, UTO Cmax X S X Ky <1,5[B];

+ €C/IN 3TO COOTHOLLEHNEe He BbINMONHAETCA, HEOOXOANUMO CMECTUTb TOUKY BHYTPEHHErO

HyNnA yCMnuTens, BOCNonb30BaBWnNCcb KomaHgon @WCIZ <PwC>,<IZ >#13#10.

CmelyeHre HanpaXKeHNA BHYTPEHHero
3HayveHwue IZ HYnA ycunuTtensa oTHOCUTENbHO
Hanps»xeHua nutaHua (Vcc = 3 B)

1 (no ymonyaHuio) 50% (1,5 B)
0 20% (0,6 B)
2 67% (2,1B)

4. BbinonHuTb 6a30BYI0 KanMOPOBKY YyBCTBUTENbHOCTM MO NMOBEPOYHbBIM Fa30BbIM CMECAM.
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Kann6poska TepmoKaTtanutnueckux ICM

1. N3Bnekute n3 NCM 4yBCTBUTENbHBIN 3NE€MEHT (TepMOKaTaNIMTUYECKUI CEHCOP).
C nomoLpblo omMmmeTpa ybeamTecb, UTo 3HAUYEHUs COMPOTUBIIEHNA OMOPHOIO U M3Me-
PUTENIbHOTO 3/IEMEHTOB CEHCOPA B XONOAHOM COCTOSIHMM He pasfinyatotcst 6onee yem
Ha 10% u HaxopATca B guanasoHe 8-15 Om. B ctaHpapTHOM Kopnyce TepMoKaTtanu-
TMYECKOro CEeHCOpa BbIBOAbI OMOPHOrO M M3MEPUTENbHOFO 3/IEMEHTA PACMOSIOXKEHDI
CornacHo cxeme (BMA CO CTOPOHbI BbIBOAOB):

OnopHbIii M3meputenbHbii

SMeMeHT SN1eMeHT

N

2. BoinonHuTe 6a30Byto KannbposKy yyBcTBUTENIbHOCTY Mo MIC.

Kann6poska ontuyeckux UICM

1. Bkntounte CEHCOpHbI MOAY/b U BbIAEPKNTE €ro BO BKJIIOYEHHOM COCTOSHUUN He
MeHee 10 MUH.

2. BoinonHuTe 6a30Byto KannbposKy yyBcTBUTENIbHOCTY Mo MIC.



