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1. BBEQEHUE

lasoaHanusatopsl (FA) u razoaHanutuyeckne cuctembl (IC) "CeHcoH" mogenn C[] - 310
3dPeKTVBHDBIE N HafieXHble NPUbopbl. OHKM He TPebyloT BMeLLaTeNIbCTBa NepcoHana npu
3KCMyaTaumm, MPOCTbl B YCTAHOBKE 1 0BCYKMBaHUU, NPY 3TOM 06eCneUnBaloT BbICOKME
METPONOrnyeckre xapaktepnucTnku. OgHako, YTobbl 3TV KauyecTBa NPOABUANCH B MOJSTHOW
Mepe, nepeq yCTaHOBKOWN 1 MOAKIYEHeM BHUMATENbHO M3y4ymTe PYKOBOACTBO MO SKC-
nnayataymm!

A n T'C "CeHCcoH" BOMKHbBI NPUMEHATLCA TONBbKO ANA Lefiel 1 B YCNIOBUAX, ONpeaeneH-
HbIX B JAHHOM PYKOBOZACTBE. J1lo60e HECaHKUMOHNPOBAHHOE V3MEHEHME X KOHCTPYK-
LU 1 OTAENbHBIX SN1EMEHTOB, HEHAZIEXKALUMI MOHTaXK MOTYT NMPUBECTU K Aerpajaunu
3aABNIEHHbIX METPONOIMYECKMX M IKCMNITyaTaLMOHHbBIX XapakKTepUCTUK 1 CTaTb NPUYNHON
OTKasa NPOV3BOANTENA B rapaHTUHOM 0OCY>KMBaHNW.

[a30aHanUTMyecKkas cuctemMa COCTOUT 13 razoaHanmsatopa "CeHcoH-CM-9001" (uHTen-
NEeKTyanbHOro ceHcopHoro mogynsa — ICM), mogyna kommyTaumm n TpaHcaaumm (MKT) n
KOMIJIeKTa BCMOMOraTenibHOro obopynoBaHus. lazoaHanmzatop "CeHcoH-CM-9001" aBna-
€TCA CPeACTBOM M3MePEHUI 1 BKITtOUEH B [OCYAapCTBEHHDIN peecTp CPeacTs N3MepPEHNI.
TonbKo OH NOANEXNT NEPUOANYECKON NOBEPKE B XOAe 3KcnnyaTauuu. MNpn s3Tom He Tpe-
6yeTcA JeMOHTax JpYyrux snemeHToB cuctembl. KoHcTpykuuma I'C obecneunBaeT NpocToTy
3ameHbl "CeHcoH-CM-9001". BaxkHo, uto B I'C nHTepdeiic "TokoBas netnsa 4-20 MA" HocuT
BCrioMoraTesibHbIl (MHPOPMaLMOHHBIN) XapaKTep 1 He MOXET UCMONb30BaTbCA ANA nepe-
Jaun MeTPONOrMYeCKM 3Ha4YMMON HGopmMaLmm.

lazoaHanuzatopbl "CeHcoH" mopenn CO wucnonHeHun 7032 wn 7033 (pganee
"CeHcoH-C[1-7032" n "CeHcoH-C[1-7033") KOHCTPYKTMBHO NOSIHOCTbIO NAEHTUYHbI Fa30aHa-
nutndyeckum cuctemam "CeHcoH-CII-7032-CM" 1 "CeHcoHn-C1-7033-CM", cOOTBETCTBEHHO.
lazoaHanmsatopbl "CeHcoH-CL1" BKAoueHbl B [0CyfapCTBEHHbIN peecTp CpeacTB M3me-
peHUI 1 noanexar Nepofnyeckor NoBepKke Kak earHoe ycTponcTBo. COOTBETCTBEHHO,
nHtepdeiic "TokoBas netns 4-20 MA" B 3TUX Npubopax CIy>KUT As nepegadn MeTposio-
rMYecKy 3HaYMMon NHGopMaLK. MIHTENNEKTYaNnbHbIA CEHCOPHbI MOAY/b B COCTABE 3TUX
NPUOOPOB He ABNAETCA HE3aBMCHMMbIM CPEACTBOM M3MEPEHWI 1 MOBEPKE HE MOAJIENT.

CooTBETCTBEHHO, AnA noTpebuTtensa Bce pasnunune mexay A "CeHcoH-CLl" n coot-
BETCTBYIOLMMIM UM ra30aHaIMTUYECKUM CUCTEMaM 3aK/TIOYaeTcAa B NMPUMEHEHUN KaHana
"TokoBas netns 4-20 MA", 06beKTe MOBEPKM 1 KOMIJIEKTE CONPOBOANTENbHOW AOKYMEH-
Tayuu. No3ToMy B JaHHOM PYKOBOACTBE MO 3KCMUlyaTaLUMu Mbl PacCMaTPUBAEM OLHO-
BpemeHHO n [C "CeHcoH-CL1-7032-CM", "CeHcon-C-7033-CM", n TA"CeHcon-C-7032",
"CeHcoH-C[1-7033". Ina nx otnnuma B Ha3BaHwue ['C gobasnaeTca cydoduxc "CM". Ina onpe-
[eNeHHOCTM ONUCbIBAOTCA MMeHHO C, BCe 13N10XKeHHOE MOSIHOCTbI OTHOCUTCA U K COOT-
BETCTBYIOLLYMM ra3oaHanm3aTopam.
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2. HASBHAYEHUWE N NPUHL N PABOTbI

"CeHcoH-C1" — 3TO CTaUWOHAPHbIA OAHOKaHabHbIN NPUOGOP ANA HEMnpPepbIBHOrO

KOHTPOJIA KOHUEHTpaLumu rasa B pabouei 3oHe. OH ob6ecneyriBaeT BbICOKN YPOBEHD

NPOTMBOABAPUIAHON 3alUUTbl B 30HaX, rAe BO3MOXHO MPEeBbILIEHME KOHLUEHTpaumnn

roproYnx N TOKCMUHbBIX BELLEeCTB, @ TaKXe MpeBbllleHNe/CHUXeHNEe KOHLeHTpaLumnm

Kmncnopopa. Pabota rasoaHanmnsatopa oCHOBaHa Ha HernpepbIBHOM Npeobpa3oBaHunm

CYFHANoB, NOCTYNALWKX OT ra304yBCTBUTENIbHbIX CEHCOPOB (4yBCTBUTENIbHbIX 3Jle-

MEHTOB), B LUNGPOBbIe 3HaUeHNA KOHLUEHTpaLun ra3os. [onyyeHHble 3HaYEHUA KOH-

LeHTpaummy TPaHCIMPYITCA BO BHEWHMe ceTu nepepaun nHdopmaumm (umdposbie

1 aHanorosble) N/ unmn otobpaxatTca Ha LMGPOBOM MHAUKATOpPE.

B 3aBMCMMOCTM OT U3MepsAeMblx BeLlecTs, B [A NCNoNnb3yoTcA ra3ouyBCTBUTENbHbIE

CEHCOopPbl, OCHOBAHHbIE Ha Pa3fINYHbIX MPUHLMMNAX Npeobpa3oBaHus:

« MONYNPOBOAHUKOBLIN — Ha afcopbumnm razoobpasHoOro BelecTsa NOBEPXHOCTbIO
ra3oyyBCTBUTENIbHOIO CNOA CEHCOPA C M3MEHEHMEeM 3NeKTPUYECKOro ConpoTuns-
JIeH1A 3TOro Cros;

* 3NEeKTPOXUMUYECKNI — Ha BO3HMKHOBeHUM 3[C Ha aneKkTpodax ceHcopa npu xu-
MMWYECKOW peakuumn C MU3mepaemMbIM BELLECTBOM;

+ TEePMOKaTalIMTUYECKUN — Ha TEPMOXUMUYECKOW peakumn ropioyero BellecTBa
C KUCNIOPOAOM BO3AyXa Ha MOBEPXHOCTU KaTanm3aTtopa UYyBCTBUTENbHOMO 3fie-
MeHTa C BblAefieHVeM Tensla Y U3MEHEHMEeM 3SIeKTPUYECKOro COMpPOTUBNEHUSA
CceHcopa;

+ ONTUYECKUN — Ha M36MpaTesbHOM MOTMNOWEHUM ra3amun SHeprum B UH$pakKpac-
HOW, BUAMMOW 1 ynbTpaduoneToBon obnactax cnekTpa;

+ TEPMOKOHAYKTOMETPMUYECKUN — Ha OCHOBE Pa3nunyma TenaonpoBOLHOCTM BO3yX
W LieflieBbIX ra3os;

+  GOTOMOHM3ALNOHHDBIN — HA OCHOBE U3MEePEHUA BENNYNHbI MIOHHOTO ToKa npu ¢o-
TOVOHU3aLMUN aHAN3NPYEMOTO rasa.

3. BbIXOAHbIE CUTHAIJbI
+ YHUPULMPOBAHHbIN aHaNOroBbl BbIXOAHOW curHan "Tokosas netnsa 4-20 mA";
« undposoli curHan no npotokony MODBUS RTU no kaHany RS-485;

4, OCOBEHHOCTU U NMPEUMYLLECTBA

+ BWA aHanM3MpyeMoro BellecTBa MOJMIHOCTbIO onpefenaeTcad NPUMeHeHNeM KOH-
KpetHoro NICM. CMeHMB 3TOT MOAYSb, MOXKHO N3MEHUTb onpeaenaembi ras. Mpwu
3TOM He TpebyeTca 3ameHATb BCto ['C;
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noeepke nognexunt Tonbko NCM, Bxoasawmin B COCTaB ra3oaHaInTUYeCckonm cucre-
Mbl;

KOHCTPYKLUA NCKNIOYAET BO3MOXHOCTb HenpegHamepeHHbIX BO34eNCTBUA Ha 13-
MepuTeNibHble BIOKM MPU MOHTaXKe Nprbopa 1 NOAKNIOYEHNN SNTEKTPUYECKUX Ka-
6enen.

5. ObJIACTb MPUMEHEHNWA

I'C "CeHcon-C1-CM" cocTouT 13 MoAy et BO B3PblBO3aLUMLLEHHOM UCMOTHEHNN "NCKPO-
6e3onacHas Lenb" ypoBHsA ia. O6nactb nprMeHeHnA [C — B3pbIBOOMNACHbIE 30HbI KNacCoB
1 1 2, B KOTOPbIX NPU HOPMasibHOW 3KCMNyaTaLmmn snekTpoobopyaoBaHna U/unu B ciy-
yae BO3HMKHOBEHMSA aBapu BO3MOXHO 00pa3oBaHMe B3PbIBOOMACHbIX ra30BbiX CMeceii:

B MeCTax YCTaHOBKU TEXHONOrMYyeckoro obopynoBaHua B npouecce fobbium, ne-
pepaboTKu, TPAHCNOPTUPOBKU U XPaHEHUSI HEPTU 1 rasa;

Ha MPeanpuUATUAX XMMUYECKON 1 MeTanyprmyeckoin NpoMbILAEHHOCTH, NaKo-
KpacouHbIX MPON3BOACTBAX, MPOU3BOACTBAX YAOOPEHM 1 NiacTMace;

Ha CeNbCKOXO3ANCTBEHHbIX 0ObeKTax (KMBOTHOBOAYECKME pepmbl, XpaHUIuLIa
CENbCKOX035IICTBEHHON NPOAYKLMW, 371eBATOPbI U ApP.);

Ha NPeanpPUATUSX NMULLEBO NPOMbILIIEHHOCTH;

B OUMCTHBIX COOPYKEHUAX;

Ha NPeanPUATUAX TOMJIMBHO-IHEPTETUYECKOTO KOMMIEKCa, KOTEJIbHbIX;

B GOPTOBbIX CMCTEMAX MOPCKIX M PEUYHBIX CYAOB;

Ha 06beKTax MPUOPEXHON 30HbI (HAaNMBHbIE 3CTaKafbl, MOPCKME TEPMUHASbI U MP.);
BO MHOXECTBE APYrUX NMPUSIOKEHWIA.

Ta6bnuya 1. BapuaHmel KOHCMpPYKMUBHo20 ucnosiHeHus "CeHcoH-C/]"

Mogenb OnuncaHwue
7032 B nnactukoBom Kopnyce
7033 B meTannuyeckom kopnyce

B meTannuyeckom Kopnyce, C Haca,qK0|7| ANA NPUHYOUTENbHOIO

7033-T npo6ooTt6opa
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a) 6) B)

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

6. IHOOPMALMA ONA 3AKA3A
lasoaHanmzatopsbl "CeHcoH-CA-CM" BbiMycKaloTcA B Pa3fiMYHbIX BapuaHTax KOHCTPYK-
TUBHOMO UCMOMHEHNWA (Tabn.1).

O603HaueHne Npu 3aKase:

CeHCOH-CAI-703x-Y-CM-G-S-OTB-KEB 1, .6cnomoro ssona

(ecnu He cTaHZAPTHbIN)

OTBepcTMe Nnof HecTaHAAPTHYO pe3bby
KabenbHoro BBoAa
Tun ceHcopa: Ol — ontnyecknid, MMM - NonynNpoBOAHNKOBbIN,
TK - TepmokaTanuTnyeckumin, X — 3n1eKTPOXMMUYECKUI
TM - TepmokoHayKToMeTpuyeckuin, ® —~poTonoHn3aumMoHHbIN

—— lI3mMepsemblii KOMMOHEHT N HOMEP AManasoHa 3MepeHnin (tabn.2)

I'Ipv|3HaK razoaHanMTUUYeCKon cucTembl (Cnm ecTb)

T — TexHonornyeckoe NCNosiHeHne

WcnonHeHue (Tabn.1)

Mopenb

Tun rasoaHanmsaTtopa

CBefleHNA O Arana3oHax n3mMepeHus, KOHLEHTPaLUM 1 OTHOCUTENbHOW MOrpeLIHo-
CTV razoaHanusatopa "CeHcoH" npuBegeHbl B Tabn.2.
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Tabnuya 2. Memponozuyeckue xapakmepucmuku 2a3oaHanu3zamopos "CeHcoH"

Usmepsaembin | lnanasoH OnanasoH Mpepenbl | Kog gna
KOMMOHEHT n3mepeHnn nokKasaHun &, % 3aKa3a (G)
MonynpoBogHNKOBbIE, ONTUYECKNE, NTeKTPOXMUYECKIe,
TePMOKOHAYKTOMeTpuyeckne n ¢oToroHN3aLMOHHbIE 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
A3oTa 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
AMMMaK (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.nona,% | 0-100 06. nona, % | £5 H2-3
Bopopog
XJOPUCTbIN 0,01-30 mr/m? 0-30 mr/m? +25 HCl-1
(HCI)
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. pons, % 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. gons, % +10 C3H8-1
MponaH (C3H8)
0,06-100 %HKIP 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
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U3mepsaembin | nanasoH [OnanasoH Mpepenbi | Kog gna
KOMMOHEHT n3mepeHnn nokKasaHumn &, % 3aKa3sa (G)
Cepbl anoKena 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
(CEEOfOPORY 1 0,05-106. g0n8,% | 0-106.p0nA,% | £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
z;noeKﬂaﬂa(co ) 0,01-5 06.gona, % | 0-5 06. gona, % +15 C02-2
2
1-100 06.nona,% | 0-100 06. gonda, % | £10 C02-3
0,1-300 mr/m3 0-300 mr/m? +10 CO-2
Yrnepopga
okema (CO) 10-3000 Mr/m? 0-3000 mMr/m? +10 Co-3
%028;"”"”‘3“"” 0,1-30 mr/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. fons, % C2H50H-2
1 0,32-50 %HKIP 0-50 %HKMP + C2H50H-4
TepmoKaTanuTuyeckune ceHCopbl
0,01-2 06.gona, % | 0-2 06. pona, % +10 H2-21
Bopopoga (H,)
0,25-50 %HKIMP 0-50 %HKIP +10 H2-41
0,01-2,506.00n89,% | 0-2,5 06. gonsa, % +10 CH4-21
MeTaH (CH4)
0,23-57 %HKIP 0-57 %HKIMP +10 CH4-41
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U3mepsaembin | nana3soH [OnanasoH Mpepenbi | Kog gna
KOMMOHEHT n3mepeHnn nokKasaHumn &, % 3aKa3sa (G)
0,001-0,85 06. 0-0,85 06. gons, % | £10 C3H8-11
nons, %
MponaH (CH,)
0,06-50 %HKIP 0-50 %HKIP +10 C3H8-41
0,05-0,5 06.00n8,% | 0-0,5 06. gonsa, % +10 CH-21
Yrnesogopogbl
(€Co 5-50 %HKIP 0-50 %HKIMP +10 CH-41
0,01-1,55 06. gons,% | 0-1,55 06. gona, % | £15 C2H50H-21
JTaHon
(GH0H) 0,32-50 %HKIMP 0-50 %HKIP +15 C2H50H-41
"8 — 0CHOBHAS OMHOCUMEsTbHAS nozpewHoCcMeo
7. OCHOBHbIE TEXHUYECKNE XAPAKTEPUCTUKA
Mopenb
7032 7033

Tun n3mepuTenbHOro
npubopa

[a3oaHanmnsatop “CeHcon”

Matepunanbl kopryca

Mnactuk

ANIOMUHMEBDIN CMaB

MapkurpoBka
B3PbIBO3aLYUTbI

1Exiad ICT4 Gb X

CreneHb 3awWmTbl KOpyca
OT BHELLHWX BO3AENCTBUN

IP66 no FOCT 14254-2015 (IEC 60529:2013)

Temnepatypa
OKpy»KaltoLLe cpeabl

-30..4+50°C

-40...+50°C

OTHOCUTENbHAA BNaXKHOCTb

30-95%, 6e3 KoHAeHcaLuny Biaru

[aBneHne

OT1 80 go 104 klMa




PykoBoACTBO MO 3KcnnyaTauum m

Mopgenb
7032 7033

FabapuTbl, He bonee 110 X 135X 55 Mmm 155 X 135X 60 Mm
Macca, He 6onee 350r 750r
HanpsxeHune anekTponutaHusa:
HomuHanbHoe 24 B NOCTOAHHOIO TOKa
[Inana3soH 18-27 B nOCTOAHHOrO TOKa
Motpebnsaemasn
aneKTpuyeckaa mowHoctb, | 1,3 Bt
He 6ornee
BbixoaHble curHanbl:
+ aHanoroBbIn "TokoBas netna 4-20 mA"
+ undposon RS-485, npotokon MODBUS RTU

OnTryeckune, NONYyNPOBOAHUKOBbIE,
Tunbl ceHcopoB TePMOKaTaMTUYECKIE, SNEKTPOXNMMYECKME, TEPMO-

KOHZYKTOMeTpuyeckre, GoTonoHM3aLnoHHble
CpenHuin cpok cny»<obl [lo 3 net
ceHcopa
CpepnHuin cpok cnyx6b1 IC 10 net

8. HAJIMNYUE CEPTUOUNKATOB

« CBupeTenbCcTBO 06 YTBEPXKAEHWM TUMA CPEACTB M3MEPEHUN.

« CepTtudukatbl 06 yTBEPKAEHMM THMNA CPELCTBA M3MEPEHU B pecnybnvkax benapycb
1 KaszaxcTaH.

« CepTudurkatbl COOTBETCTBUA TPEOOBAHUAM TEXHUUYECKOTO periameHTa TaMOXKeHHOro
coto3a TP TC 012/2011 "O 6e3onacHocTn 060pyaoBaHMA Ans paboTbl BO B3pbIBOOMAC-
HbIX cpeax".

« CepTtudukat cootseTcTBUA TpeboBaHmam MOCT P 52319-2005 (MK 61010-1:2001) n
FOCT P 51522.1-2011 (M3K 61326-1:2005). Cuctema ceptudukauymm FrOCT P.

« [Jeknapauma o cootBeTcTBMM TpeboBaHuam TP TC 020/ 2011 "SnekTpomarHuT-
HaA COBMECTMMOCTb TEXHMYECKNX CpencTB”.
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i CepTVI(I)I/IKaT COOTBETCTBUA CUNCTEMbI MeHeOXMeHTa KaydecCTBa Tpe6OBaHVIF|M
FOCT P ICO 9001-2015 (ISO 9001:2015).

« CBUAETeNbCTBO O TUMOBOM 0J0OPEeHUN POCCUNCKM MOPCKIM PErncTpoM CyLOXOA-
ctBa N219.07158.120.
MNMonpobHee CM. Ha caiTe Www.senson.ru

9. MEPbI MPOMBILLJIEHHO BE3OMNACHOCTU

« K pabote ¢ I'C gonyckatoTcs nuua, n3yymBLive HacTosillee PyKoBogCTBO MO 3KC-
nnyataumu, npowegwmne NHCTPYKTaX Mo TexHUKe 6e3omnacHOCTU ¥ MMelowme
KBanMPuUKaLumMoHHyto rpynny no snektpobesonacHoctn He Huxe lll, a Takxe go-
KYMeHTbl yCTaHOBJIeHHOro obpasua locropTexHaasopa.

« MoHTax 1 aKcniyaTauusa CpeAcTB dHeprocHabx eHma annapaTtypbl JOMKHbI CO-
OTBETCTBOBATb NpaBuiam 1 Hopmam "lpaBun yCTPONCTBa 3NEKTPOYyCTaHOBOK"
(ny3).

« Mpwu pa6oTe c IC OMKHbI BbIMONHATLCA MEPONPUATUA MO TEXHUKe 6e30mnacHo-
CTV B COOTBETCTBUY C TpeboBaHUAMM "TIpaBUN TEXHNYECKON SKCMTyaTaL My dMeK-
TPOYCTaHOBOK noTpebuTteneir”, B Tom uncne rn. 3.4 "SneKTpoyCcTaHOBKY BO B3pPbl-
BOOMACHbIX 30Hax".

- Tla3oaHanuTUyeckasa cuctema AoSXKHa ObITb NOAKIOYEHA K YCTPOMCTBY 3a3emie-
HUA.

Cnepyet obeperatb IC oT ygapoB no Kopnycy, BMOpauuii M MexaHU4yecKux

noBpexgneHuin. He gonyckaetca nageHve npubopa c BbICOTbI 60nee 1 M.

Mpwn 3KkcnnyaTaunm He gonycKanTe nonagaHusA Nbin, rPA3U U Blarn B OTBEPCTUA

ANA [oCTyna BO3Ayxa K ra3o4yyBCTBUTE/IbHOMY CEHCOPY rasoaHanmnsaTtopa. Cnegyet

nepuoanyecKkn yaanaTb 3arpA3HeHna CTpyen Cyxoro Catoro Bosfyxa.

Bo n3bexxaHue Bbixofa U3 CTPOsi TEPMOKATASIMTUYECKIX U MOMYNPOBOLHUKOBBIX CEH-
copoB KATETOPUYECKIW 3ATMPELLAETCA nogaya Ha CEHCOPbI YACTOrO MeTaHa, NPonaHa,
OyTaHa 1 pyrvx roproUmnx rasos 1 NapoB C KOHLUeHTpauuen 6onee 100% HKIIP.

He pekomeHgyetca skcnnyaTvpoBatb [C Npu KOHUEHTPALMAX KOHTPOIMPYEMbIX
rasoB, NPEBbILIAKLLMX HOMUHAJbHbIE MANa30Hbl U3MepeHus (Tabn.2).

3AMNPEWAETCA skcnnyatauma [C ¢ NOBpeXKAeHHbIM KOPMYCOM, a TakXKe MCNosb-
30BaTb B €e COCTaBe radoaHanmnsaTop Mnocie UCTeYeHUa CpoKa AeNCTBUA MocnegHen
NoBepPKMU.

3AMPELWAETCA BckpbiBaTb Koprnyc [C BO B3pbIBOOMACHbIX 30HaX 6e3 OTKoUYeHUs
SNEKTPONUTaHUA.
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10. YCTPOWNCTBO
Mpubop "CeHcoH-CA" BbINOSHEH NO MOAYNbHOMY MPUHLMMY. KOHCTPYKTMBHO OH
cocTouT 13 (puc.2):

CeHcoH-C[]-703x-CM MKT ncm
d;. ® ® {b_ d;- ® @) {b— CeHcoH CM-9001
§ = +
& ® ®) )2 & ® @) )2
11
. J”I J I 7

Puc.2. "CeHcoH-C/]-7032" (a) u " CeHcoH-CJ]- 7033" (6)
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Ta6nuya 3. BapuaHmel npo6oom6opa 2azoaHanuzamopos "CeHcoH-Cl]"

Mopgenb Tun npo6ooT60pa Kopnyc
CO-7032 Onddy3noHHbIN Mnactmk
CO-7033 Onddy3noHHbIN

ANIOMUHMEBbIN CMJ1aB
CA-7033-T MpuHyanTenbHbIN

«  Moayna KommyTauum u TpaHcnaunm (MKT-xx);
« WHTenneKTyanbHoro ceHcopHoro moaynsa (MCM) — razoaHanuzatopa "CeHcoH CM-9001"
Mopenu "CeHcoH-C[1" pasnuualoTcs TMNOM Kopryca 1M BMAOM npo6ooTbopa
(tabn.3, puc.1, 2).
Mogynb MKT pa3melyeH B meTaninyeckom nmbo nnactnkoBom kopnyce (puc.2).
[nAa conpaXeHWA C MHTENNEeKTyallbHbIM CEHCOPHbIM MOAYNEM CIYXUT BHELWHNN
pa3bem, 3aKpbITbI 3aLNUTHOW KPbILWKOW.
WHTennekTyanbHbIli CEHCOPHbIN Mofynb obecneuyrBaeT MeTPONOrnyeckme
xapakTepuctuku [C. CeHCcopHble MOy MOTYT ObiTb Pa3fMUHbIX TUMOB:
+ TepMoKaTanuTuyeckue (roptoume rasbi);
+ onTnyeckue (roptoume rasbl, AMOKCUI YrNepoaa);
+  371IeKTPOXMUYECKUE (TOKCUYHbIE Fa3bl, BOLOPOL, KACIopos);
+  TePMOKOHOYKTOMEeTpUYecKue (refini, MeTaH, BOLOPOL);
+  (OTOMOHM3aLMOHHbIE (CBEpPXMasible KOHLIEHTPALUN);
+ MONYNpPOBOAHUKOBbIE (aJIKaHbl, CyMMa YrNeBO4OPOAOB, BOQOPOA, OKCUA YINiepoaa).
NCM nogknioyatloTca K BHewHemy pasbemy moayna MKT, reomeTpua KoToporo
NCKIIOYAET BO3MOXXHOCTb HEMPABUSIbHOW YCTaHOBKM (purc.3).

HaBrHumBatowanca kpbiwka 3awmiwaetr ACM oT Bnaru, nbian 1 mexaHWYeCcKmx
nospexaeHnn. BHumaxue! 3akpyqusatime 3auwyumryro KpblWKy MOJIbKO pyKoU, He
npunazas ycunuii 015 3amsaueaHus pe3b608020 coeduHeHus!

11. NOPAOOK PABOTDI

['C BKNOYaeTCA Npu Nogave Ha Hero Hanps)keHuA nuTaHuA 24 B. [Mpu 3Tom BbINONHA-
eTcA CTapToBbIN TecT (MopAaka 15 ¢), nocne yero npmbop aBTOMATMYECKM NepexonmnT
B pabounii pexnm. B 3aBNCUMOCTI OT TUMa CeHCOopa, BbIXOA Ha pabounii n3mepuTenb-
HbI PeXMUM MOXeT 3aHATb OT 15 ¢ 4o 10 MUH.
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Puc.3. [odknoyeHue UHMesIeKmyanbHO20 CEHCOPHO20 MOOYJIA

M3mepeHHOe 3HaueHMe KOHLeHTpauma TPaHCIMPYeTCA MO aHalioroBOMy KaHany
"TokoBas netna 4-20 mA". [pn 3ToM ToK | NpoNopLUMOHaneH KOHLEeHTpauum nmepse-
MOFO rasa v onpegensetca no dopmyrse

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

H L

C - n3MepeHHOe 3HaueHne KOHLEeHTpauuu,

C, 1 C_ — BEPXHWI N HUXKHUI NPEAEsbl WKabl 3MEPEHVA ra30aHaNn3aTopa, yKasaH-
Hble B nacrniopTe. KoHueHTpaums C, n Bbiwe cooteeTcTByeT 20 MA, C 11 HUKe — 4 MA.

BbixogHow curHan 0 MA (2 MA B cnyyae ucnonHeHna 7033) o3HayaeT HeMCNpPaBHOCTb
npubopa.

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

PasmelieHne radoaHanaunsaTtopa

Mprbop HeobXxoaMMO pacrnonaratb TakK, YTobbl UHTepdelcHbI Mmoaynb ¢ ICM 6bin
HanpaBeJieH BepPTMKanbHO BHM3. DTO NPEenATCTBYET NonajaHuio Bnaru, nbiin 1 nocto-
POHHUX NpeAMeToB Ha GUIILTP rasoaHanmsatopa. Hanbonee npocton cnocob MoH-
TaXa — KpernyeHne K CTeHe C MOMOLLblo OTBepCTUA Ha ¢naHue nprnbopa cornacHo
puc4n 5.

BHumaHue! lpasunbHoe pasmeweHue 2a30aHanU3amopa — 3asnoz e2o 3gpgpekmus-
Holi pabomoi!

Bbi6op mecTa yCTaHOBKYM ra3oaHanuTMyeckom cucTembl

MecTo yctaHoBku ['C BbIOMPALOT B 3aBUCMOCTY OT:

« TWMarasa;

+ BO3MOXHOTFO MeCTa YTeUKM N CKOMSIeHUsA rasa, cneundukn HanpasneHnsa OBuxXe-
HWUA BO3AYLIHbIX MOTOKOB;

+ ypoO6CTBa MOHTaxKa 1 06cnyKrBaHua npubopa,

@5
4 oTB.

95,5

55
60
7

82

133
A
—Z
AN
—

/G—

@

@
&

Puc.4. l[abapumHubili yepmex "CeHcoH-C/-7032"
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Puc.5. [abapumHsii yepmex "CeHcoH-C/]-7033"
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IC MOHTUpPYIOT BONM3M 30HBI BO3MOXHOTO ra3oBblaenieHna. BbolcoTa ycTaHOBKM
npunbopa 3aBUCUT OT GM3NYECKMX CBOCTB ra3oB U XapaKTepa paboTbl nepcoHana.
la3bl TAXKeNnee Bo3ayxa (Hanpumep, yrnekncnbin ras (COZ), nponaH (C3H8), xnop (CIZ)
n gp.) 6yoyT ckanameatbcA 6nuvke K nony. Ons Hux I'C ycTaHaBAUBAlOT HA BbICOTE
He 6onee 1,5 m ot nona. bonee nérkue rasbl (Hanpumep, sogopoa (H,), metan (CH,))
n ap.) 6ygyT nogHumaTtbcs BBepX. [Ona Hux IC Hy>XHO MOHTUPOBaATb B BEpPXHEN
yacTu nomeuleHua. [1na ra3os, MIOTHOCTb KOTOPbIX 611M3Ka K BO34yXy (Hanpumep,
yrapHbili raz CO), mecto pacnonoxeHus C onpepenseTca HanpaBfieHMeM NOTO-
KOB BO3Ayxa. [1na KOHTponA ToKcMuHbIX ra3os [C pacnonaraloT Ha ypoOBHe OpraHoB
OblXaHMA yenoBeKa: onAa cupawero B onepatopHon — 150 cm, B ocTanbHbIX NomMe-
weHmax — 180 cm.

CnegyeT MUHMMM3NPOBATb 3afepPXKKy pPacnpoCTpaHEeHUA ra3oBbIX MpuMecen
OT UCTOYHUKa A0 raszoaHanmsatopa. [Ins 3Toro Heob6XxOAMMO YyuMUTbIBaTb cCneuu-
dVKY ABUKEHMA BO3[YLIHbIX MOTOKOB B KOHKPETHOM nomelyeHuun. MNpuHyantens-
Hafa BEHTUNALNA UNM CUCTEMA KOHAWLUWOHUPOBAHNA BO3AYXa NMOMHOCTbIO MEHAIOT
ecTeCcTBEHHOE HarnpaB/eHre NOTOKOB U, C/iefoBaTeIbHO, ONTMMaJIbHble MecTa pac-
nonoxeHus [C. Mpn NOCTOAHHO paboTatoLlell BbITAXHON BEHTUNSALUYN, GOPMUPYIO-
e BO3AYLWHbIE MOTOKU CO CKOpOCTblo 6onee 0,1 M/c, BO3AyX C NpuMecammn 6yaeT
nepemelyaTbCa K MECTY BbITAXKN MO KpaTyanlleMy pacCTOAHUIO OT TOUKU YTeUKH,
He3aBMCUMO OT MJIOTHOCTH ra3a.

Mpn moHTaxe FC Heo6xoAMMO YUMTbIBaTb €ro AOCTYMHOCTb ANA TEXHUYECKOro
06CNy>KMBaHNA U NEPUOAMNYECKON NOBEPKMN.

MoHTax anekTpokabenern
IC coefVHAT C MCTOYHUKOM MUTAHWA U BHEWHUMMK YCTPONCTBAMM KOHTPONSA
no KaHany "TokoBaa netns 4-20 mA" c nomouwblo Kabena ceyeHuem ot 0,35
[0 2,5 MM?, C BHELLUHUMM UCMONTHATENIbHBIMU 1 CETEBBIMM YCTPOMCTBAMU — Kabenem
ceyeHunem ot 0,35 no 1,5 mm2,

Ona nogknioyeHnsa K TOKOBOMY Bbixogy 4-20 MA peKomMeHAyeTcA MCNonb30BaTh
3KPAHUPOBAHHbIV MefHbI NpoBof ceyeHrem 1,5 mm?2,

Mpn napannenbHOM MNOAK/YEHUM  TFpynnbl  NpubopoB NO  KaHany
RS-485 (coepunHeHve B wnend) pekoMeHAyem WUCMONb30OBaTb ABa He3a-
BUCUMbIX Kabena: >3KpaHMpPOBaHHbIN Kabenb C ceyeHnmem xunbl ot 1,5
4o 2,5 MM? - pgnA 3n1eKTponuTaHuA nNpuOOpPOB, U SKPAHMPOBAHHYK BUTYIO
napy — ana nonyyeHua umdbposon uHbopmaumm no RS-485. OpgHako pony-
CTUMO NpUMEeHeHne KOMOUHMpOBaHHOro Kabens, Hanpumep, KYB 6x0,35-100.
BHuMmaHue! DkpaH Kabensa 3a3emMnATb TONbKO CO CTOPOHbI KOHTponnepa (Kom-
nbioTepa).
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Mpoknagky kabena cnepgyeT BeCTU MO BO3MOMXHOCTM Ha yAaNeHUM OT CMIOBOMN
3N1eKTPOMNPOBOLKMN.

Mopynun I'C "CeHcoH-CA-CM" mopenun 7032 n 7033 umetloT B3pblBO3alnTy Braa
"uckpobesonacHasa Lenb YpoBHsA ia". NogKnUYaTbh 3TM MOAYNN MOXKHO TOJIbKO K
snekTpobesonacHbiM uensim. COOTBETCTBEHHO, Lenu NuTaHuA 1 "TokoBaa neTtnd
4-20 MA" pOMmKHbI ObITb 3alyMlleHbl GapPbepPOM UCKPOOE30MacHOCTH, Hanpumep
BbW-Exia-130-24, ycTaHOBNEHHbIM B B3pblBOOE30MacHO 30He.

lMoMHWTE, NPU MOAK/IOUYEHNN INEKTPUUYECKMX Kabenei Heo6XOAMMO PYKOBOA-
CTBOBATbCA:

+ [MpaBunamn ycTponcTea anekTpoycTaHoBoK (MMY3) rn. 7.3;

- [lpaBunamun sKcnnyatauuu 3neKTPOYCTaHOBOK noTpebutenen (M33M), B Tu.
rn.3.4 "OneKTpoyCTaHOBKN BO B3PbIBOOMACHbIX 30HaX";

« [lpaBunamun TexHMKM 6€30MacHOCTY NPU SKCNyaTaunmn 31eKTPoyCcTaHOBOK Mo-

Tpebutenen" (MTB);

« VHCcTpyKuMen no MOHTaxy 31eKTpoo6opynoBaHMA, CUIOBbIX U OCBETUTENbHbIX
ceTeln B3pbiBOOMacHbIX 30H BCH 332-74/ MMCC CCCP.

MopAapok nogKn4veHns

Ona noakntoueHns I'C He TpebyeTcA cneymanbHbll UIHCTPYMEHT, KPOMe OTBEPTOK —

KpecToBoln 1 € naockum wnuuem. Mpn moHTaxke IC He gonyckanTe nmonajaHuA

BHYTPb Bflarn 1 NOCTOPOHHUX NpeameTos!

1. N3BnekuTe IC N3 TPAHCNOPTMPOBOYHOW Tapbl, ybeanTecb B KOMMIEKTHOCTU MNO-
CTaBKM, B OTCYTCTBMW BUANMbBIX NoBpexaeHuin. dkcnnyaTtauma [C "CeHcoR" ¢ me-
XaHMYECKMMW NOBPEeXAeHNAMY KOPMyca, pa3beMHbIX 1 pe3b00BbIX COeANHEeH N
1 1.0 HegonycTumal

2. YctaHoBute IC B BbIGpaHHOM MecCTe, UCMOJMb3ysa peKoMeHZauuy no pasmelye-

HUI0. 1A MOHTaXa NCNONb3ynTe YeTbipe KpenexHbixX 3nemeHTa (wypynbl 1 np.)
AviameTpoMm 4 MMm.

. OTKpyTWTe YeTbipe BUHTA U CHUMUTE KpbIWKY Kopnyca moayna MKT (puc.6).

4. BBepuTe CMNOBble U CUTHajbHble Kabenun yepe3 yCcTaHOBJIEHHble KabesbHble
BBOAbl. MHOTFOXW/bHbIE MPOBOAA Kabena [OMKHbI ObITb NpeaBapuUTENIbHO pas-
JenaHbl 1 onpeccoBaHbl KabenbHbIMY HaKoHeYHKamu Tuna HLWBW 0,34-8 nnun
aHanorMyHbIMK (B 3aBMCUCMOCTI OT NJIOLWAAM CeYeHNA NPOBOAOB). [InnHa BBe-
LeHHbIx B Kopnyc C npoBOAOB J0JIXHa 6bITb 4OCTaTOUYHON ANA YAOOHbIX MaHU-
NynAUUN 1 NoAKNIoUeHNA K KabenbHbIM KONOAKaM.

5. OtcoegnHuTe KabenbHyI0 YacTb pa3pbiBHOM KonoakK "BHewwHme uenun". MoaknounTte
Kabenu B COOTBETCTBUM C MapPKMPOBKOW Ha nnaTe (PUC.6) 1 Ha cxeme NoaKioUeHns
(punc.7). MpoyHo 3aKpyTHTe OTBEPTKONM GUKCHPYIOLLME BUHTbI KabeNbHbIX KONIOAOK.

w
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KabenbHbili BBOJ,

Pa3zbem UICM
Konogka Lenei anekTponuTaHms,

nHTepdeincos "Tokosas netns 4-20 mA"
n RS-485

HGPEMbNKa noaknwyeHnA

McnonHeHne 7032

TEPMUHMPYIOLEro pe3ncTopa \

McnonHeHne 7033

Pazbem cunoBbix Lienein n nHTepdeicos

~ poooDs (O O
s 1=}
RS485 B 0 O O O O
RS485 A = -
RS232 TX 30
4-20 RS485 A 9
GND RS485 B o0
+ 24V X0 20 oy [0
1+ve [ @ * o
96| 0 O . E| GND @8 O
o
sr o] O 4-20 = O
Pazbem NICM b /I/I M
asbem

Puc.6. KommymauyuoHHele 3nemeHmel: uchosiHeHue 7032 (cnesa), ucnonHerue 7033 (cnpasa)
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Mopaynb MKT-1n  "CeHcoH-C[1-7032"

BHewHue uenn

Llenb

KoHTakT

+24V

4-20

} Kabenb nutaHms

RS485 A

RS485 B

} Kabenb RS-485

|
|
|
|
|
|
|
| GND
|
|
|
|
|
|

Mopaynb MKT-2m "CeHcoH-C/1-7033"

BHewHwe uenn

Llenb

KoHTaKT

RS485 A

RS485 B

} Kabenb RS-485

+24V

} Kabenb nutaHms

Puc.7. Cxema nookmoueHus 'C "CercoH-C/]" ucnonHeHus 7032 u 7033

6. YcTaHOBUTE KabeNbHY KONMOAKY B KOHHEKTOPbI, ybeanTecb B TOM, UTO 3alues-
K1 3apMKCUpoBany pasbem (prc.8). BoITAHUTE N3NMLWIKKN Kabens HapyXy yepes
KabenbHblli BBOZ, 3aKpyTUTe GUKCUPYIOLLYIO raliky Ha KabenbHbIX BBOZAxX (ecnu

€CTb) AN repmeTn3aLmnm CoegHeHus.

7. Ecnn Heo6xoAuMO OTKAOUYUTL/MOAKIIOUNTD TEPMUHMPYOLW I pe3ncTtop (B 3a-
BMCUMOCTM OT KOHbUrypaummn cetn), CHUMnUTe/yCcTaHOBUTE NepemMbluKy B NO3U-

yumio JT (cm. puc.6).

8. YcTaHOBUTE Ha MeCTO KpblWwKy npubopa, ybeamBLLMCD B TOM, YTO repMeTU3mnpy-
olwan NpoKiagka He NOBpeXeHa 1 HaXoAUTCA B Na3y KpbIWKK. Pa3pblB repme-
TU3MpPYloLWen NPOKIagKy AOKeH ObITb HanpasfieH BHU3!

9. MopanTte anekTponutaHue (24 B). Mpnbop BolaeT B peXxkum aBToTecTa AnunTenb-
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e

Puc.8. YemaHoska kabesibHoU Ko/100KU

HOCTbo okono 15 c. Mo ero 3aBepwerHun, yepes 5-90 ¢ NC HauHeT TpaHCAMPO-
BaTb Mo KaHanam "TokosaA netna 4-20 mA" n RS-485 3HaueHne KoHUEeHTpauum
uenesoro rasa. EQuHMUbl n3amepeHna n TN rasa ykasaHbl Ha NMLEBOWN NOBEPX-
HOCTW 1 B NacnopTe rasoaHanmsaTopa.

10.[na npefoTBpalleHna HeCaHKLMIOHUPOBAHHOTO BCKpbITUA Kopnyca I'C, npubop
Heob6xoAnMOo onJIoM61POBaTh.

11.PekomeHpyeM yCTaHOBUTb Ha KOPNYyC MOAYNA, B KOTOpoM pasmelyeH VICM, 3Hak
"CeHcoH-CM-9001" c yKka3aHneM CepuUnHOro HoMepa, MPUBEAEHHOro B nacnop-
Te. [1nA 3TOro MOXHO BOCMO/b30BaTbCA 3TUKETKON C CEPUNHBIM HOMEPOM, BXO-
OAllell B KOMMJIEKT NOCTaBKM rasoaHanunsaTtopa "CeHcoH-CM-9001", nnbo nog-
BECHOW GMpKOW — NTIOMOOW NNACTUKOBO HOMEPHOW.

Baw npu6op nonHocmeto 2comoe K pabome!
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13. BO3SMOHbIE HEMCITPABHOCTU U CNOCOBbI X YCTPAHEHUA

Mpu Hagnexallem cobnofeH NPaBWA SKCMyaTaLym, TPAHCMOPTUPOBKM U XpaHEHUs
HencnpaBHOCTU TC "CeHCOH" ManoBeposATHbI. ECnn e 0TKa3 Npou3oLLes, OH C MaKcu-
MasnbHO BEPOATHOCTbIO OBYCNIOBEH OAHOW 13 ABYX MPUUUH: HApYLIEHUEM DeKTPU-
UECKMX KOHTAKTOB B Pa3beMHbIX COEAUHEHUAX W BbIXOLOM M3 CTPOA YyBCTBUTESIbHbIX
3neMeHTOB. B nepBoM ciyyae ¢ HEMCMPaBHOCTbIO MOXET CNPaBUTLCA NOSb30BaTeNb, BO
BCEX OCTaJIbHbIX — HEOOXOAVMO BMELLATENIbCTBO CEPBUCHDIX CIYXO.

Ta6bnuya 4. Cnoco6el nokanusayuu HeKoOmopbiX 803MOXKHbIX HeucnpaeHocmea

HewncnpaBHoOCTb Cnocob ycTpaHeHus

HeT curHanoB HY No ogHOMY MNpoBepbTe NOASAPHOCTb NOAKAOUYEHNS
N3 HTEepdercos Kabens anekTponunTaHusa

HeT curHana B KaHane “TokoBas neTtns MNpoBepbTe NPaBUIbHOCTb NOAKIOYEHUA
4-20 mA” NnpoBoAa K KabesibHOW Konoake

MpoBepbTe NoaktoueHve kabena MCM K
NpPOLIeCCOPHOMY MOAYITIO, a TaKkXe MOAyNA
NCM K BHellHeMy pa3bemy

Mpubop BblgaeT coobuieHve “HeTt
Jatumka”

MpoBepbTe NPaBUIbLHOCTL (MONIAPHOCTD)
nogknoyeHna nposogos RS-485 kK
BHELUHeMy YCTPONCTBY (KOMMbioTepy).
Ecnun I'C nogkniovaeTca K KOMMbloTepy,
ybenunTechb, UTo KOPPEKTHbI HACTPOMNKM
ApariBepa nepexogHuka RS-485-USB

1 NpaBunbHO ykazaH COM-nopT (cm.
MpunoxeHwe b)

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

B cnyuyae HEeBO3MOMXHOCTM JIOKanM30BaTb U yCTpaHUTb HeucrnpasHocTb, OBPALLAN-
TECb B CEPBVCHYIO CJTYXKBY npennpuATUA-U3roToBUTENA U B aBTOPU3OBaHHbIV cep-
BUCHbIN LieHTp!
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14. NPABUJTA TPAHCINMOPTUPOBAHWUA N XPAHEHUA

TpaHcnopTMpoBaHMe ymnakoBaHHOW annapatypbl [C MoXeT npou3BoAUTbLCA
BCEMW BMAAMM TPAHCNOPTA 6€3 orpaHNYeHnst PacCTOAHUSA, CKOPOCTU U BbICOTHI.
YcnoBuA TPaAaHCMNOPTMPOBAHUA B YAaCTU BO3AENCTBUA KIUMATUUYECKUX GaKTOPOB
OOJIKHbI cooTBeTcTBOBaThb pa3sgeny 10 ycnosuam 3 TOCT 15150-69.

Mpu NnepeBo3Ke OTKPbLITbIM TPAHCMOPTOM NPUHOPbLI B yNAaKOBKE AOJXKHbI ObITb
3alUMLLEHbl OT BO34ENCTBMUA aTMOCHEPHbBIX OCaKOB.

Mpu TpaHCMOPTUPOBAHUKM AOJIKHbI COOGMOAATbCA NMpaBuia NepeBo3okK, Aen-
CTBYIOLIME HA TPAHCMOPTE COOTBETCTBYOLWEro Buaa.

YcnoBua XpaHeHMA [OMXHbl COOTBETCTBOBATb YC/IOBUAM XPaHEHUA B 3aKpbl-
TbiIX HeoTannmeaemblix nomeweHunax (TOCT 15150-69, pasgen 10, ycnosua xpa-
HeHuAa 3).

B okpyxalolem BO34yxe He OOMKHO CcofepaTbCA KOPPO3NOHHO-aKTUBHbIX
rasoB 1 Napos.

B 3MHee BpemMA BCKPbITME TPAHCMOPTHbIX ALMKOB AO/IKHO NPON3BOAUTBLCA
TOJIbKO MOC/IE UX BblAepKKN B TeYeHne 2 4 B CYXOM OTaninBaeMom nomMeLleHnn.

15. KOMIMJIEKT MOCTABKW

1. B cnyyae razoaHanutnyeckom cmctembl — A "CeHcoH-CM-9001" n mogynb MKT-xx;

2. B cnyyae razoaHanusatopa — A "CeHcoH-C[1-703x"

3.MMacnopT Ha razoaHanm3aTtop;

4. PykoBOACTBO MO 3KCNyaTaumu;

5. YnakoBKa;

6. [lononHuTenbHble NPUHaANEXHOCTM (Mo BbIOOPY 3aKa3umKa):

6.1. Apantep nutaHuA 24 B;

6.2. [loBepoyHada Hacagka-aganTep;

6.3. lNpeobpazosatenb uHtepoderica RS-485-USB ana cesasm ¢ NK;

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

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

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

6.7. MynbT Kanubposkm MK-01.

MpumeuaHme: Mo KenaHuo 3aKa3umKka KOMMEKT 3aKa3a MOXeT ObITb U3MEHEH UK
[OMOJHEH.

16. TAPAHTUU NPEQANPUNATUNA-U3TOTOBUTENA

MpepnpuATUe-N3roToBUTENb rapaHTUpyeT cooTtBeTcTBUe obopynoBaHua [C "CeHcoH"

TpeboBaHUAM TexHUYecKux ycnosui TY 26.51.53-002-17182181-2017.
MpeanpuaTMe-N3roToBUTENb rapaHTUpyet paboty obopyposaHusa C npu cobnio-



PykoBogCTBO No aKcnyaTauum m

LEeHVM YCNOoBUI 3KCNyaTaumy notpedutesiem, a TakxKe yCoBUIA TPaHCMOPTUPOBaHNA
N XpaHeHus.

Cpok cnyx6bl 06opynoBaHusa [C npy co6M0aeHNN N3MTOXKEHHbIX B HACTOALLEM [JOKY-
MeHTe NpaBu SKCMyaTauum, TPAHCMOPTUPOBAHNA N XPaHEHMS, a TakXKe Npu CBoeBpe-
MEHHOU 3aMeHe ra3oBbIX CEHCOPOB 1 PacxoAHbIX MaTepuranos coctaBndAet 10 net.

B macnopTe yKa3aH OpYEHTUPOBOYHbIN CPOK Ciy»bbl ra30BOro ceHcopa. Heobxoau-
MOCTb 3aMeHbl CEHCOpa onpeaenaeTca Npy oyepesHoO NpoBepke paboTocnocobHOCTH
Uny Npu NoBepkKe.

FapaHTUIMHBIA CPOK cnyx6bl 06opynoBaHmA IC (B TOM uncne ceHCOpOB) COCTaBNAET
12 mecAueB CO AHA NPOJaXKu.

FapaHTUINHBIN CPOK XpaHeHUus [C — 9 MecALLEeB C MOMEHTA N3rOTOBJIEHNUA.

B TeueHve rapaHTUMHOrO CpoKa NpeanpuATMe-u3rotoBmTenb obasyetca 6e3B03-
Me3[HO YCTPaHATb BbiAB/IEHHble AedeKTbl AN 3aMeHATb Bblllefre 13 CTPosA YacTu
nn60o BeCb NPMOOP, eCNIN OH HE MOXKET ObITb MCMPaB/IEH Ha NPeANPUATUN-N3TOTOBUTENE.
Mocne 3aBepLUeHVA FapaHTUHONO nepuoja NpeanpuATUe-n3roToBuUTeNlb obecneun-
BAET NOCTrapaHTUIHOE CEPBUCHOE OOCyKMBaHMe.,

lapaHTUIHbIe 06s13aTeNbCTBA NMPEKPALLAIOTCS:

« NPV O6HaAPY>KEHUN MEXaHUYECKIX MOBPEXAEHN Nprnbopa,
«  MPU HaNNYMmM BoAbl, FPA3N, MOCTOPOHHMX MPEeAMETOB U HACEKOMBbIX BHY TP KOPMYCOB

MOAYyNen ra3oaHannUTNYeCckon CUCTeMbI,

+ NPV HECAaHKLMOHNPOBAHHOM N3MEHEHUUN KOHCTPYKLMKN 60 HacTpoek npubopa,
+ PV CHYXXEeHNW YyBCTBUTENIbHOCTM CEHCOPOB B pe3ynbTaTe paboThl B cpefe Hepomny-

CTVMIMO BbICOKMX KOHLIEHTPALMIA aKTUBHbIX Fra30B.

BoccTaHOBNEHME YyTEepPAHHOrO MacnopTa Ha razoaHann3aTop Y OTMETOK O NMoBepKe
NPOBOAMTCA 3a LOMNONHUTENbHYIO MNaTY.

Mpepnpuatne-nsrotoBnTenb

000 "HUnuUT"

Appec: Poccna, 123592, r. MockBa, yn. Kynakosa, 20, ctp.1T,
nom. X1V, aT. 3, kom. 10, 11, 52-57

Ten./: (495) 7884450,

Web: http://www.senson.ru

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

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 WecmHadoyamepu4Hol cucmeme

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

CeTeBoW agpec 0x06 :

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

Homep 0x04 KOoTOopble

aHanuTa B 0x03E8 (uTeHue) 8 char copepart

Tabnuue CAS CTPOKOBYIO
KOHCTaHTYy 13 16
CYIMBOJIOB
CyuTbiBatoTCA
3 pernctpa,

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

M3roToBMeHuA (4teHwne) B bopmare uint16
uncno, mecsay
nrog
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Apnpec Yucno
MapameTp HauanbHoro | KomaHpa | peruct- | Tun f::tYec::ﬂMble
perunctpa poB
CumnTbiBatoTCcA
2 pernctpa,
B KOTOPbIX
copepxarca
KOHLIeHTpauuma
KoHueHTpauwma 0x04 rasa B popmate
(n3mepseman | Ox03F4 (yterne) | 2 float32 | float 32. Mnaawwe
BeNINYMNHa) [1Ba 6anita
copeparca
B MSlagLiem
peructpe,
cTapluve —
B CTapLiem
CumTbiBatoTCcA
4 pernctpa,
KoTopble
omepennn | OO3FA [T |4 char | copepxar
CTPOKOBYIO
KOHCTaHTy 13 8
CYIMBOJIOB
CumTbiBatoTCA
3anyck aBTo- lgT%tleorbv:ngos,
Iilc BT: chlgl;vrlo copepxar B cebe
Unmermadnk KoHCTalTE
(npeHTMdNMKa- b
LMOHHOE Han- | 0x04 N3 YeTbIpéx
X041A 12 char perucrpos,
MeHOBaHue (uteHne)
MNno, Homep Kaxkaas
Bepcum MO M3 KOTOPbIX
1 undpoBon copepunT no 8
naeHTnduKa- 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)

Dopmat KoMaHbl U3MeHeHWA agpeca ycTponcTea (0x06)

3anpoc
HasHaueHune Pa3smep nons Copepxumoe
Appec ycTponcTaa 1 6ant 1-63, 65-247 pec.
Mimst KomaHAbl 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.A1
Yuncno pernctpos 2 6ainTa N (cm. Tabn.A1)
CRC 2 6anTa
Omeem
Ha3sHauyeHue Pasmep nona Copepxunmoe
Anpec ycTponcTsa 1 6ant Appec obpalyeHun
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 Copepxnmoe
Anpec ycTponcTsa 1 6ant 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

Coo6ueHuna o6 owmnbkax (HetT B mogenax 5021, 7031, 7032 n 7051)

COCTOAHMIO NPUBOPa;

KOMaHAy onaA nojsiyyeHmaA pesynbraTta;

BaemMaA AJINHa AaHHbIX HE COOTBETCTBYET oXxugaemon;

01 (illegal function) — Hen3BeCTHbI KOF KOMaHAbl (OTANYHbBIA oT 04h, 06h, 10h);
02 (illegal address) — Hen3BeCTHbIN agpec perncTpa nnn 3anpalliBaemas/3anmcbl-

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

05 (acknowledge) — KoMaHAa NpUHATa K WCMOMHEHUIO, XOCT JOJIKEH MOBTOPUTb

06 (device busy) - koMaHZa He MOXeT ObITb UCMONHEH], T.K. NPUOOP BbIMOMHAET
npeabiayLyo KoMaHay.
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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. [MooktoueHUe UHMesnIeKmyanbHbiX CeHCOPHbIX MOy 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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Bugbl 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, A1 3anpoca KOHLeHTpauy ucnonb3yetca 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
nocel1ame 00Ho8peMeHHO 08e KOMAaHObI! He oTnpaBnAiiTe KOMaHbl yallie, Yem pas3 B
1 ¢. B cnyyae HenpoxoXxaeHusa KoMaHabl NOBTOpUTE ee oTrnpaBKy vepes 1 c. MomHuTe,
UTO UMCNO LUMKIIOB 3anNucn/y[aneHns B SHEProHe3aBMCMMYI0 MaMATb OrpaHMyYeHo!

3. YcTaHOBKa coenHeHNnA

« Nopkniounte A nnn Tonbko VICM, Kak onucaHo B n.1. NpeaBaputenbHo yo6enu-
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 KOHTpOAEpE!

= User-modie block device

BuaeocapanTepbl

e [IVICKOBbIE YCTPOCTEA

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

CeoiicTBa: XR21B1411 USB UART (COMS) E 2 x|

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

MOHUTOP!
) Mbllui 1 WHble YKassBaolLMe YCTPOicTea
B MopTel (COMULPT) Bits per second: -
,.%/ XR21B1411 USB UART (COM8
- ,,ny MocnepogaTensHeIA MopT (COM1) Data bits: |8 A
+1-#8% Mpolleccopk!
‘ ‘ Parity: |None =
i ‘ Mpochunu 06opynosanis 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 AAHHbIMK B nacriopTte
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 ra3ouyBCTBUTENbHbIV CEHCOP MOAAETCA Yepes creumanbHyo Hacagky — aganTtep
anAa nogaun rasoB. Ee noctaBnaeT npegnpuAtTne-nsrotosutenb A no 3akasy nosnb3oBa-
Tenen. [lonyckaetca npMmeHeHre Jpyrnx Hacafiok 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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Potametp 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

Tmbkmn Tpybonposoa

PerynsaTop 3anopHbIN KpaH

[aBneHus

[a3oBas Hacagka

3anopHbIVi BEHTUTb

Tectnpyemoe
YCTPOWNCTBO

MqgCl,

Bbannon c NIrc

PernctpupytoLiee
YCTPOWCTBO

Puc.b4. CmeHO 0515 pabomel ¢ N0syNnpOBOOHUKOBbIMU 0AMYUKAMU

2. KannbpoBoYHble CTEHADI

[ns KanMbpOBKU pEKOMEHAYEM MCMOMb30BaTb CreuranbHble CTEHAbI.

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

CreHp 2 (pnc.b4) npepHasHaueH Ansa paboTbl C NONYNPOBOAHUKOBBLIMU AAaTUMKAMU.

Pabouwne rasbl — H,, CO, CH,, CH,.

OH aHanorunyeH cteHay 1, 3a UCKNOYeHneMm:

+  HaNMuMA CUCTEMbI 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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«  OTKaNMbpoBaTb 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 AOMKHa 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>.
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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

npegen AvanasoHa v3mepeHus KoHueHTpauum C  He NpeBblllas 41anasoHa LWKasbl

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.

CmelleHMe HanpAXKeHUA BHYTPEHHero
3HayeHue I1Z HYNA yCUnuTensa oTHOCUTENbHO
Hanps»keHnA nutaHuaA (Vcc = 3 B)

1 (no ymonyaHuio) 50% (1,5 B)

0 20% (0,6 B)

2 67% (2,1 B)
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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.



