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1. BBEQEHUE

lasoaHanuzatopsl (FA) u razoaHanutTuyeckne cuctembl (IC) "CeHcoH" mogenn CL - 310
3pPeKTVBHbIE U HafeXHble NpUbopbl. OHU He TPebyloT BMeLLaTeNIbCTBa NepCcoHana npu
3KCMyaTaumm, MPOCTbl B YCTAHOBKE U 0OCYKMBAaHMU, NPU 3TOM 06eCrneUunBatoT BbICOKME
METPONornyeckre xapaktepnuctnki. OgHako, YTobbl 3TV KauecTBa NPOABUANCH B MOSTHOW
Mepe, nepep YCTaHOBKOW 1 MOAKIIIOYEHNEM BHMMATENIbHO 13y4ymTe PyKOBOACTBO MO 3KC-
nnyartaymm!

A n T'C "CeHcoH" BOMKHbBI NPUMEHATLCA TONBbKO ANA Lefiell U B YCNIOBUAX, ONpeaeneH-
HbIX B JAHHOM PYyKOBOZACTBE. JIlo60e HeCaHKUMOHNPOBAHHOE VI3MEHEHME UX KOHCTPYK-
LN 1 OTAENbHBIX MIEMEHTOB, HEHAZJIEXKALUMIA MOHTaXK MOTYT NPUBECTU K Aerpajaummn
3aABNEHHbIX METPOJSIOMMYECKNX W SKCMIYyaTaLMOHHbIX XapaKTePUCTUK 1 CTaTb MPUYMNHON
OTKa3a NPOU3BOANTENA B rapaHTUHOM 06CYy>KMBaHNW.

[a30aHanUTMyecKkas cuctemMa COCTOUT U3 razoaHanmsatopa "CeHcoH-CM-9001" (uHTen-
NeKTyanbHOro ceHcopHoro mogynsa — ICM), mogyna kommyTaumm n TpaHcaaumm (MKT) n
KOMIJIEKTa BCMOMOraTefibHOro obopynoBaHus. laszoaHannzatop "CeHcoH-CM-9001" aBna-
€TCA CPeACTBOM M3MePEHUI 1 BKITIOUEH B [OCYAapCTBEHHbIN peecTp CpeacTs N3MepPEHWIA.
TonbKo OH NOANEXNT NEPUOANYECKON NMOBEPKE B XOAe 3KCnyaTaumu. MNpun 3Tom He Tpe-
6yeTcA eMOHTaX Jpyrux anemeHToB cuctembl. KoHcTpykuuma I'C obecneunsaeT NpocToTy
3ameHbl "CeHcoH-CM-9001". BaxHo, uto B I'C nHTepdeiic "TokoBas netnsa 4-20 MA" HocuT
BCMOMOraTesibHbI (MHGOPMaLMOHHDIN) XapaKTeP 1 He MOXKET MCMONb30BaTbCA AN Nepe-
Jaun MeTPONOrMYeCKM 3Ha4YMMON HGopMaLm.

lasoaHanuzatopbl "CeHcoH" mopenn CO  wcnonHeHun 7032 un 7033 (panee
"CeHcoH-C[1-7032" n "CeHcoH-C[1-7033") KOHCTPYKTVMBHO NOTHOCTbIO NAEHTUYHbI Fra30aHa-
nutndyeckum cuctemam "CeHcoH-CII-7032-CM" n "CeHcoH-C1-7033-CM", cOOTBETCTBEHHO.
lazoaHanmsatopbl "CeHcoH-CL1" BKNtoueHbl B [0CydapCTBEHHbIN peecTp CpeacTB M3me-
peHn N noanexar Nepofnyeckor noBepke Kak eanHoe ycTponcTtBo. COOTBETCTBEHHO,
nHTepoderic "Tokosasa netna 4-20 MA" B 3TUX Npubopax CNyXnUT ANsA nepefayn MeTposo-
rMYecky 3HauYMmon nHdopMaLmnn. MIHTeNNeKTyanbHbIN CEHCOPHbIV MOAYSb B COCTABE 3TUX
Np1OOPOB He ABNAETCA HE3aBMCUMbIM CPEACTBOM M3MEPEHUI 1 NOBEPKE HE MOOJIEXNT.

CooTBeTCTBEHHO, AnA noTpebuTtens Bce pasnuuve mexgy A "CeHcoH-CL1" n coot-
BETCTBYIOLMMM M ra30aHanUTUYECKM CUCTEMaM 3aK/oYaeTca B NPYMeHeHUr KaHana
"TokoBas netns 4-20 MA", 06beKTe MNOBEPKM 1 KOMIIEKTE CONMPOBOANTENbHOW JOKYMEH-
Tayuu. Nos3ToMy B JaHHOM PYyKOBOACTBE MO SKCrUlyaTaUMy Mbl PacCMaTPUBAEM OLHO-
BpemeHHo u 'C "CeHcoH-C[1-7032-CM", "CeHcoH-CH-7033-CM", n TA"CeHcoH-C-7032",
"CeHcoH-C[1-7033". [ina nx otnnuma B Ha3BaHue ['C gobasnaetca cydoduxc "CM". na onpe-
[eneHHOCTM ONUCbIBAOTCA UMeHHO ['C, BCe U3NOXKEHHOE MOMHOCTbI0 OTHOCUTCA U K COOT-
BETCTBYIOLLMM ra3oaHanv3aTtopam.




PyKkoBogCTBO No 3KcnnyaTauum H

2. HASBHAYEHUWE U NPUHLAN PABOTbI

"CeHcoH-C1" — 3TO CTaUWOHAPHbIA OAHOKaHaNbHbIN NPUOOP ANA HEernpepbIBHOrO

KOHTPOJIA KOHLEHTpaLmu rasa B pabouei 3oHe. OH obecneyriBaeT BbICOKUN YPOBEHD

NPOTMBOABAPUIHON 3aliUTbl B 30HAX, rAe BO3MOXHO MPEBbILEHNE KOHLEHTpaUun

roproyYnx N TOKCMUHbIX BELLECTB, @ TakXe MpeBbllleHNe/CHUXEeHNE KOHLeHTpaumnm

Kucnopopa. Pabota rasoaHanmnsatopa oCHOBaHa Ha HernpepbIBHOM Npeobpa3oBaHUm

CYFHANOoB, NOCTYNALWKMX OT ra304uyBCTBUTENIbHbIX CEHCOPOB (4YBCTBUTENbHbIX Je-

MEHTOB), B LUdpPOBble 3HaUEHNA KOHLEHTPauum ra3os. [ofyyeHHble 3HaYeHNA KOH-

LeHTpaLunn TPaHCIMPYIOTCA BO BHELWHME ceTn nepepayn nHpopmaumm (Uunpposble

1 aHaNoroBble) U/UNn oTobpa)kaloTcsi Ha UMPPOBOM MHAMKATOPE.

B 3aBMCMMOCTM OT U3MepsAemblx BellecTs, B [A NCNoNb3yoTcA ra3ouyBCTBUTENbHbIE

CEHCOpbl, OCHOBAHHbIE Ha Pa3fINYHbIX MPUHLMNAX Npeobpa3oBaHus:

+ MONYNpPOBOAHUKOBLIN — Ha afcopbumnm razoobpasHoOro BelecTBa NOBEPXHOCTbIO
ra3oyyBCTBUTENbHOIO CNOA CEHCOPA C M3MEHEHMEM 31eKTPMYECKOro ConpoTus-
JIeHnA 3TOro Cos;

+ 3NEeKTPOXUMMYECKUI — Ha BO3HNKHOBeHUM 3[0C Ha sneKTpodax ceHcopa npu xu-
MMWYECKOW peakumnmn C u3mepaemMbIM BELLECTBOM;

+ TepMOKaTalIMTUYECKUN — Ha TEPMOXUMMWYECKOW peakumu ropioyero BellecTsBa
C KUCNIOPOAOM BO3AyXa Ha MOBEPXHOCTU KaTanm3aTtopa YyBCTBUTENbHOMO 3fe-
MeHTa C BblAeNieHMeM Ternsla 1 U3MEHEHMEeM 3/IeKTPUYECKOro COMpPOTUBNEHUSA
CeHCopa;

« OMTUYECKN — Ha n3bupaTesibHOM MOTJIOWEHWM Fa3aMu SHEpPrun B UHPppakKpac-
HOW, BUAMMON 1 ynbTpadroneToBom 06nacTax cnekTpa;

+ TEPMOKOHAYKTOMETPUUYECKUI — Ha OCHOBE pa3nnyma TeNonNpoBOAHOCTM BO3yX
W LieNieBbIX ra3os;

+ QOTOMOHUN3ALMOHHBIN — HA OCHOBE U3MEPEHMA BEMUYUHBI MIOHHOTO TOKa npu ¢o-
TOVOHU3aLMUN aHATN3NPYEMOTO rasa.

3. BbIXOAHbIE CUTHAIJbI
+ YHUOULMPOBAHHbIN aHaNOroBbl BbIXOQHOW curHan "TokoBas netnsa 4-20 mA";
« undposoit curHan no npotokony MODBUS RTU no kaHany RS-485;

4, OCOBEHHOCTU U NMPEUMYLLECTBA

« BWA aHanM3MpyemMoro BeLlecTBa MOJIHOCTbIO onpefenaeTca NPUMeHeHNeM KOH-
KpeTHoro ICM. CMeHMB 3TOT MOAYSb, MOXKHO N3MEHUTb onpeaenaembin ras. MNpu
3TOM He TpebyeTca 3ameHATb Bcto [C;
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+ noBepke nognexunt Tonbko NCM, Bxoaawmin B COCTaB ra3oaHannTMYeckom cucre-
Mbl;

+  KOHCTPYKLUSA UCKITIOYAET BO3MOXHOCTb HernpeAHaMepeHHbIX BO34eNCTBUIA Ha U3-
MepuTeNibHble BIOKM MPU MOHTaXe Nprbopa 1 NOAKMNIOYEHNN SNTEKTPUYECKUX Ka-
6enen.

5. OBJIACTb MPUMEHEHUA

I'C "CeHcoH-C1-CM" cocTounT 13 Moaynel BO B3pblBO3aLUMLLEHHOM UCMOTHEHUN "NCKPO-

6e3onacHas Lenb" ypoBHsA ia. O6nactb nprMeHeHnA [C — B3pblBOOMNACHbIE 30HbI KNacCoB

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

yae BO3HMKHOBEHMSA aBapuii BO3MOXHO 00pa3oBaHMe B3PbIBOOMACHbIX Fra30BbIX CMeceii:

+ B MeCTax YCTaHOBKU TeXHONormyeckoro o6opynoBaHus B npouecce gobbluu, ne-
pepaboTKu, TPAHCNOPTUPOBKUN U XPaHeHUs HedTU 1 rasa;

+ Ha NpeanpuUATUAX XUMUYECKON U MeTannypruyeckor npoMbIWAEHHOCTH, NaKo-
KpacouHbIX MPON3BOACTBaX, MPON3BOACTBAX YAOOPEHUI 1 NacTMacc;

+ Ha CENbCKOXO35IICTBEHHbIX 0ObeKTax (KMBOTHOBOAYECKME pepmbl, XpaHUIuLa
CENbCKOXO03AMCTBEHHON NPOAYKLMW, 31eBATOPbI U ApP.);

+ Ha NpPeanpUATUAX NMULLEBOW MPOMbILIEHHOCTH;

+ B OUYMCTHbBIX COOPYXKEHUSIX;

+ Ha NpegnpusTUAX TOMJIMBHO-IHEPTreTUYECKOro KOMMEKCa, KOTEJTbHbIX;

+ B OOPTOBbIX CCTEMAX MOPCKUX 1 PEYHbIX CYA0B;

+ Ha 06beKTax NPUOpPEeXKHOI 30HbI (HaNMBHbIE 3CTaKabl, MOPCKME TePMIUHasbI U Np.);

+  BO MHOXECTBE pyrX NPUIOXKeHWN.

Ta6nuua 1. Bapuanmeli KOHCMpPYKMUBH020 ucnosHeHus "CeHcoH-C/]"
BapuaHTbi
Mopenb | KOHCTPYKTUBHOro OnwucaHue
NCMONHeHnA
7032 Het B nnactukosom Kopnyce
7033 Het B meTannuyeckom kopnyce
B meTtannuueckom Kopnyce, C IPUHYAUTENbHbIM
7033 01
npo6oot6opom
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a) 6) B)

Puc.1. "CeHcoH-C/]": ucnonHeHus 7032 (a), 7033 (6) u 7033-01 (s8)

6. MAHOOPMALIMA OJ1A 3AKA3A
lasoaHanmzatopsbl "CeHcoH-CA-CM" BbiMyCKaloTCA B Pa3fiMYHbIX BapriaHTax KOHCTPYK-
TUBHOTMO UCMOMHEHNWA (Tabn.1).

O603HaveHne Npu 3aKase:

CeHcoH-C1-703x-Y-CM-G-S
L Tun ceHcopa: Ol — onTnyeckuin, MMM - NonynpoBOAHNKOBbIN,
TK - TepmoKaTanutnueckmin, X — 3neKTpOXUMUYeCKni
TM - TepmoKkoHzyKTOMeTpulecknii, ®U —poTonoHn3aLnoHHbI

M3mepsAeMblii KOMMOHEHT 1 HOMep fMana3oHa n3mepeHuii (Tabn.2)

01 — TexHoOnornyeckoe NCrnonHeHne

WcnonHeHue (Tabn.1)

Mopenb

Tvn razoaHann3atopa

CBefleHUA O rana3oHax M3mMepeHus, KOHLEHTPaLUM 1 OTHOCUTENbHOW NOrpeLHo-
CTV razoaHanunsatopa "CeHcoH" npuBegeHbl B Tabn.2.
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Tabnuya 2. Memponozudeckue xapakmepucmuku 2a3oaHanu3amopos "CeHcoH"

U3mepsaembin | nanasoH OnanasoH Mpepenbi | Kog gna
KOMMOHEHT n3mepeHunn noKasaHumn &, % 3aKa3sa (G)
MonynpoBogHNKOBbIE, ONTUYECKNE, SNTeKTPOXMUYECKIe,
TePMOKOHAYKTOMETpurUeckue n oTonoHn3aLMoOHHbIE CEHCOPbI
Asota 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. gona, % | 0-1 06. gons, % +15 H2-1
Bopopog (H,) 0,01-4 06. gona, % | 0-4 06. gona, % +10 H2-2
1-100 06.nona, % | 0-100 06. nona, % | £5 H2-3
Bopopog
XMNOPUCTBIN 0,01-30 mr/m? 0-30 mr/m? +25 HCI-1
(HCl)
lenui (He) 1-100 06. pons, % 0-100 06. nonsa, % | +20 He-1
0,01-1 06.gona,% | 0-1 06. pona, % +10 02-1
Kucnopog (O,) |0,1-30 06.gonAa, % | 0-30 06. gonsa, % +5 02-2
1-100 06.n0na,% | 0-100 06. gona, % | +1 02-3
0,001-1 06. gona, % | 0-1 06. gonsa, % +10 CH4-1
0-5 06. gonsa, % +10 CH4-2
MeTaH (CH,) 0,01-5 06. gonsa, %
0-100 %HKIP +10 CH4-4
1-100 06. ponsa, % 0-100 06. nons, % | 5 CH4-3
MetaHon B 3 - 3 B
(CH,OH) 0,1-30 mr/m 0-30 mr/m +20 CH30H-1
0,001-1,7 06. nonsa, % | 0-1,7 06. gons, % +10 C3H8-1
MponaH (C3H8)
0,06-100 %HKI1P 0-100 %HKIP +10 C3H8-4
0,1-30 mr/m3 0-30 mr/m3 +10 H2S-2
CepoBogopog
(H5) 1-200 mr/n® 0-200 mr/m? +10 H25-3
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U3mepsaembin | nanasoH OnanasoH Mpepenbl | Kog gna
KOMMOHEHT n3mepeHnn nokKasaHumn &, % 3aKa3sa (G)
Cepbl ANOKeMa 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
{én_ecs o)p,opo,qbl 0,05-106.gon8a,% | 0-1 06. gonsa, % +10 CH-2
2 10
5-100 %HKIMP 0-100 %HKIP +10 CH-4
100-2000 mr/m3 0-2000 mr/m3 +20 CO2-1
z;noeKonm‘ga(co ) 0,01-5 06.gona, % | 0-5 06. gona, % +15 C02-2
2
1-100 06.nona,% | 0-100 06. gonda, % | £10 C0O2-3
Yrnepona 0,1-300 mr/m3 0-300 mr/m? +10 CO-2
okema (CO) 10-3000 Mr/m? 0-3000 mr/m? +10 Co-3
%028;1‘“”‘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?3 0-5000 mr/m3 +25 C2H50H-1
(3CT aI_T%“H) 0,01-1,55 06. gons, % | 0-1,55 06. nons, % C2H50H-2
°e 0,32-50 %HKMP | 0-50 %HKIP + C2H50H-4
TepmoKaTanuTnyeckne ceHcopbl
0,01-2 06.gona, % | 0-2 06. pona, % +10 H2-21
Bopopoa (H,)
0,25-50 %HKIP 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 %HKIP +10 CH4-41
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U3mepsaembin | Anana3soH [OnanasoH Mpepenbi | Kog gna
KOMMOHEHT n3mepeHnn nokKasaHumn &, % 3aKa3sa (G)
0,001-0,85 06. 0-0,85 06. gons, % | +10 C3H8-11
nons, %
MponaH (C3H8)
0,06-50 %HKIP 0-50 %HKIP +10 C3H8-41
0,05-0,5 06.00n8,% | 0-0,5 06. gonsa, % +10 CH-21
Yrnesogopogbl
Sty 5-50 %HKMNP 0-50 %HKIP +10 CH-41
0,01-1,55 06. gons, % | 0-1,55 06. gona, % | £15 C2H50H-21
JTaHon
(GH,0H) 0,32-50 %HKIP 0-50 %HKIP +15 C2H50H-41
"8 — 0CHOBHAS OMHOCUMeEsbHAS nozpewHocmeo
7. OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKHA
Mopenb
7032 7033
Tun n3mepuTenbHoOro " "
npn6opa [a3oaHanunsatop “CeHcoH
MaTtepuanbl kopnyca ABS-nnactuk ANIOMUHMEBbIN CMaB

MapkunpoBka
B3pPbIBO3aLYUTbI

1Exiad ICT4 Gb X

CreneHb 3awWmnTbl KOpyca
OT BHELUHUX BO3AENCTBUI

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

TemnepaTtypa
OKpy»KatoLLe cpeabl

-30...+50°C

-40...+50°C

OTHOCUTENbHaA BNAXXHOCTb

30-95%, 6e3 KoHAeHcaLuny Biaru

[aBneHne

OT180 o 104 klMa




PYKOBOACTBO no 3KcrjtyatTayun

Mogenb
7032 7033

FabapuTbl, He 6onee 110 X 135X 55 Mm 155 x135Xx60 MM
Macca, He 6onee 350r 750r
HanpseHune anekTponutaHusa:
HomuHanbHoe 24 B NOCTOAHHOIO TOKa
Inana3soH 18-27 B NOCTOAHHOrO TOKa
MoTpebnaemasn
3MeKTpuyeckas MmowHoctb, | 1,3 Bt
He 6onee
BbixofHble curHanbl:
+ aHanoroBbi "TokoBas netna 4-20 mA"
+ ymbposon RS-485, npotokon MODBUS RTU

OnTryeckune, NONyNpPOBOAHUKOBbIE,
Tunbl ceHcopoB TePMOKaTanMTUYECKNe, SNEKTPOXUMUNYECKIE, TEPMO-

KOHZYKTOMeTpuyeckre, GoTOMOHM3aLNOHHbIE
gerféu:p;/lam CPOK CNy»0bl flo 3 net
CpepnHuin cpok cnyx6bl IC 10 net

8. HAJINYUE CEPTUOUNKATOB
CBuAeTenbCTBO 06 YTBEPXKAEHWM TUMA CPELCTB M3MEPEHUIA.

« CepTtudukatbl 06 yTBEPKAEHMM THMNa CPEACTBA U3MEPEHU B pecnybnvkax benapycb
1 KaszaxcTaH.

« CepTudurkatbl COOTBETCTBUA TPEOOBAHNAM TEXHUUYECKOTO periameHTa TaMoXKeHHOro
coto3a TP TC 012/2011 "O 6e3onacHoCTN 060opyAoBaHMA Ast paboTbl BO B3pbIBOOMAC-
HbIX cpefax".

« CepTtudukat cootBeTcTBUA TpeboBaHmAam MOCT P 52319-2005 (M3K 61010-1:2001) n
FOCT P 51522.1-2011 (M3K 61326-1:2005). Cuctema ceptudmkauymm FOCT P.

« [Jeknapauma o cootBeTcTBMM TpeboBaHuAm TP TC 020/ 2011 "SnekTpomMarHuT-
HaA COBMECTMMOCTb TEXHMYECKUX CPepcTB".
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« CepTudurkat COOTBETCTBUA CUCTEMbl MEHEIXMEHTA KauyecTBa TpeboBaHUAM
FOCT P ICO 9001-2015 (ISO 9001:2015).

« CBMAEeTenbCTBO O TUMOBOM OL0OPEeHUN POCCUNCKM MOPCKM PErncTpom CyoXoa-
ctBa N219.07158.120.
MNMoppobHee cM. Ha caliTe Www.senson.ru

9. MEPbI MPOMBILLNTEHHO BE3OMNACHOCTU

« K pabote ¢ IC gonyckatoTcs nuua, n3yymsLive HacTosiliee PyKoBogCTBO MO 3KC-
nnyatayuy, npoweawmne NHCTPYKTaXK MO TexHWKe 6e30MacHOCTU 1 umMeroLme
KBanMPpuUKaLmMoHHyto rpynny no snektpobesonacHocTn He Huxe lll, a Takxe go-
KYMeHTbl YCTaHOBNeHHOro o6pasua focroptexHagsopa.

« MoHTax 1 3KcnnyaTauma cpedcTB SHEProcHabXeHna annapaTypbl 4OKHbI CO-
OTBETCTBOBATb NpaBwiam 1 Hopmam "llpaBun yCTPONCTBa 3NEKTPOYyCTaHOBOK"
(ny3).

« Mpwu paboTte c IC fOMKHbI BbIMOMHATLCA MEPONPUATHA MO TEXHNKE 6e30MacHo-
CTV B COOTBETCTBUYU C TpeboBaHMAMM "TIpaBUN TEXHNYECKON SKCMTyaTaL My dMeK-
TPOYCTaHOBOK noTpebuTteneit’, B Tom yncne . 3.4 "SneKTpoyCcTaHOBKM BO B3pPbl-
BOOMAacCHbIX 30Hax".

- la3oaHanuTMyeckas cMcTema JoJIKHA ObITb MOAKI/IOUEHA K YCTPONCTBY 3a3emiie-
HUA.

Cnepyet obeperatb C oT ygapoB no Kopnycy, BMOpauuii 1 MexXaHUYecKux

nospexgeHuii. He gonyckaeTcs nageHvie nprubopa ¢ BbicoTbl 6onee 1 m.

Mpwu s3KkcnnyaTaunm He gonycKanTe nonagaHusA Nbin, FPA3X 1 BNaru B 0TBEpCTUA

ONnAa JocTyna BO3Ayxa K ra304yBCTBUTE/IbHOMY CEHCOPY ra3oaHannsaTtopa. Cnegyer

neprvognyeckn yoanaTb 3arpAa3HeHnsA CTpyern CyXoro ckaToro Bo3ayxa.

Bo nsbexaHvie Bbixoda 13 CTPOA TEPMOKATANTUTNYECKNX U NMOJTYNPOBOAHVKOBbIX CEH-
copoB KATETOPUYECKWM 3ATMPELLAETCA nogaya Ha CEHCOPbI YMCTOro MeTaHa, NPOoMaHa,
OyTaHa 1 pyrix roproUmnx rasos 1 NapoB C KOHUeHTpauumen 6onee 100% HKIP.

He pekomeHgyetca skcnnyaTrpoBatb [C Npu KOHUEHTPALMAX KOHTPOIMPYEMbIX
rasoB, NPEBbILIAKLLMX HOMUHAJbHbIE AMANa30Hbl U3MepeHus (Tabn.2).

3AMPELWAETCA skcnnyatauma [C ¢ noBpeXAeHHbIM KOPMYyCOM, a TakKe UCMosb-
30BaTb B ee COCTaBe ra3oaHanu3aTop Mocjie UCTeYEeHMA CPOKa AelCTBUA nocneaHei
MoBepKW.

3AMPELWAETCA BckpbiBaTb Kopnyc [C BO B3pbIBOOMACHbIX 30Hax 6e3 OTKoUYeHUs
3MEeKTPONUTAHNA.
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10. YCTPOUCTBO
Mpubop "CeHcoH-CA" BbINOMHEH NO MOAYAbHOMY MPUHUMNY. KOHCTPYKTMBHO OH
cocTounT 13 (puc.2):

CeHcon-C]-703x-CM MKT ncm
- ~ - N CeHcoH CM-9001
‘49' @ @ ‘d}' $ @® @ q}
& ® ®) & & E) @) )2
[ 1T T
[j”Ij ( JC 7

Puc.2. "CeHcoH-C/]-7032" (a) u " CeHcoH-C/l]- 7033" (6)
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Ta6bnuya 3. Bapuaumeol KOHCMPYKMUBHO20 ucnosiHeHus rc "CeHcoH-
Mopgenb Tun npo6ooT60opa Kopnyc
CO-7032 OndPy3noHHbI Mnactuk
CO-7033 Onddy3noHHbIN
ANOMUHKEBBIN CMNaB
C1-7033-01 MpuHyanTenbHbIN

« Moaynsa KommyTauum u TpaHcnaunm (MKT-xx);
+  MHTenneKTyanbHoro ceHcopHoro moaynsa (MCM) — razoaHanuzatopa "CeHcoH CM-9001"
Mopenu "CeHcoH-C[1" pasnuualoTcsa TMNOM Kopryca M BMAOM npo6ooTbopa
(tabn.3, puc.1, 2).
Mopgynb MKT pa3melyeH B MeTaninyeckom nnbo nnacTmkoBom Kopnyce (puc.2).
Ona conps)XeHnsa C NHTENNEKTYaNbHbIM CEHCOPHbIM MOAYNEM CIYXUT BHELIHUN
pa3bem, 3aKpbITbI 3aLNUTHOWN KPbILWKOWN.
MHTennekTyanbHbI CEHCOPHbIN MoAynb obecneynBaeT MeTponiormyeckune
xapakTepuctukn [C. CeHCopHble MOy MOTYT ObiTb Pa3MUHbIX TUMOB:
+ TepMoKaTanuTuyeckue (roptoume rasbi);
+ onTnyecKue (roptoyme rasbl, AMOKCUA Yrnepoaa);
+  DIEKTPOXMMMYECKUE (TOKCUYHbIE ra3bl, BOOOPOA, KNCIOPOA);
+  TEPMOKOHZYKTOMETpUYECKME (renni, MeTaH, BOJopoa);
+  $OTOMOHM3aALMOHHbIE (CBEpPXMasible KOHLLEHTpauum);
+ MONYNPOBOAHUKOBbIE (a/IKaHbl, CYMMa YrneBof0POA0B, BOAOPOL, OKCUA YIiepoaa).
NCM nogknioyatloTca K BHewHemy pasbemy moayna MKT, reometpua KoTtoporo
NCKIIOYaeT BO3MOXXHOCTb HEMPaBUIIbHOW YCTaHOBKM (purc.3).

HaBrHumBatowanca kpblwka 3awmiwaer ACM oT Bnaru, nbinn 1 mexaHUYeCKmx
nospexaeHnn. BHumaxue! 3akpydueatime 3auyumHylo KpblWKYy MOJIbKO pyKoU, He
npunazas ycunui 014 3amsA2ueaHus pe3b608020 coeouHeHUA!

11. NOPAOOK PABOTbDI

['C BKNOYaeTCA Npy Nojave Ha Hero HanpskeHuA nutaHuAa 24 B. Mpu 3Tom BbINONHA-
eTCcA CTapToBbIN TecT (nopagka 15 ¢), nocne Yero NprMbop aBTOMATUYECKM MEePexonuT
B pabounii pexxum. B 3aBUCMOCTM OT TMMA CEHCOPa, BbIXOA Ha paboumnin u3meputesb-
HbI PEXMM MOXeT 3aHATb oT 15 c o 10 muH.
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Puc.3. [loOkntoueHue UHMesnIeKMyabHO20 CEHCOPHO20 MOOY/IA

M3mepeHHOe 3HaueHMe KOHLEeHTpauma TPaHCIMPYeTCA MO aHasioroBOMy KaHany
"TokoBas netna 4-20 mA". lMpn 3Tom ToK | NponopLUMOoHaneH KOHLEHTpaLmn nimepse-
MOTO ra3a v onpepfensercs no ¢opmyne

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

H L

C - n3MepeHHOe 3HaueHne KOHLeHTpaumu,

C, 1 C_— BEPXHUI N HUXKHUIA NPEAENbl WKAbl N3MEPEHNA ra30aHaNN3aTopa, yKasaH-
Hble B nacrniopte. KoHueHTpaums C, n Bbiwe cootseTcTByeT 20 MA, C 11 HuKe — 4 MA.

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

3HaueHMe KOHUeHTpauMu TakKe nepepaetcs Mo ceteBomy WUHTepdelicy RS-485
no npotokony MODBUS.
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12. YCTAHOBKA U NOAKTIOYEHUE

PasmeweHne radoaHanan3atopa

Mpubop HeobxoAMMO pacronaratb Tak, YTobbl MHTepdencHbIi mogynb ¢ ICM 6bin
HanpaBeJieH BepPTMKanbHO BHK3. DTO MPEenATCTBYET NonajaHuto Baru, nbiim 1 nocto-
POHHUX NpeaMeToB Ha GUbLTP rasoaHanmsatopa. Hanbonee npocToit cnoco6 MoH-
Ta)ka — KpenseHne K cTeHe C MOMOLLbIO OTBepPCTUI Ha dpnaHue npnbopa cornacHo
puc4n 5.

BHumaHue! lpasunbHoe pasmeweHue 2a30aHanu3amopa — 3asuoz e2o 3gh¢pekmus-
Holi pabomol!

Bbi6op mecTa yCcTaHOBKIM ra3oaHanTMyeckom cucTembl

MecTo yctaHoBKM C BbIGMPAIOT B 3aBUCUMOCTU OT:

.+ TWnarasa;

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

« ypo6cTBa MOHTaXKa 1 06CnynBaHmua npruobopa,

5
4 oTB.
| SO
95,5
i N
Q|3
— 3] Y e
Qe 0%
-

Puc.4. fabapumHeiti yepmexx "CeHcoH-C/]-7033"
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Puc.5. fabapumneili yepmexx "CeHcoH-C/-7033"
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I'C MOHTUMPYIOT B6/IM3U 30HbI BO3MOXHOIO ra3oBblaeneHus. BbicoTa ycTaHOBKM npu-
60pa 3aBUCUT OT GU3NYECKNX CBOWCTB ra3oB U XapakTepa paboTbl nepcoHana. Masbl
TAXKenee Bo3dyxa (Hanpumep, YrneKncnbii ras (COZ), nponax (C3H8), xnop (CIZ) n ap.)
OynyT ckannvBaTbca 6nvxe K nony. Ina Hux I'C ycTaHaBnMBalOT Ha BbiCOTe He Gornee
1,5 m oT nona. bonee nérkme rasbl (Hanpumep, Boaopoa (H,), metan (CH,) n ap.) 6yayT
nogHMmaTbcA BBepx. Ana Hux I'C Hy>KHO MOHTMPOBATb B BEPXHEN YacTn NOMeELLEeHNA.
[lnsA ra3oB, NIOTHOCTb KOTOPbIX 6511M3Ka K BO3ayXYy (Hanpumep, yrapHbiii ra3 CO), mecto
pacnonoxeHuna 'C onpepenaeTca HanpaBfeHMemM MOTOKOB BO3ayxa. [nAa KoHTponsA
TOKCMYHbIX ra3os [C pacrnonaraioT Ha YpOBHE OpPraHoB AblXxaHUA YenoBeKka: AnAa cuan-
wero B onepatopHou — 150 cm, B ocTanbHbIX nomeleHuax — 180 cm.

CnepyeT MUHMMM3NPOBATb 33aAEPXKKY pPacnpoCTpaHeHWA ra3oBbIX MNpUMecen
OT UCTOYHMKa [0 razoaHanusaTtopa. [1na aToro Heo6xoAUMO yumnTbiBaTb cneunduxy
OBVKEHMNA BO3YLWHbIX MOTOKOB B KOHKPETHOM nomeweHuu. NprHyanTenbHas BeH-
TUNALMA NN CUCTeMa KOHOAVLMOHMPOBAHUA BO3AyXa MOJIHOCTbIO MEHAIT ecTe-
CTBEHHOEe HanpaBsJfieHVe MOTOKOB U, C/iefoBaTefibHO, ONTMMalbHble MecTa pacno-
noxeHus I'C. Mpy NOCTOAHHO paboTaloLLe BbITAXHON BEHTUAALUKN, GOPMUpPYIOLLEN
BO3AYLUHblE NMOTOKM CO CKOPOCTbio 6onee 0,1 M/c, BO3AyX C npumecamu bynet nepe-
MeLLaTbCA K MECTY BbITAXKKUN MO KpaTyalweMy pacCTOAHMIO OT TOUYKM YyTEYKM, He3a-
BUCMMO OT NJIOTHOCTM rasa.

Mpn moHTaxe C HeO6XOAMMO YUMUTbIBATb €ro AOCTYMNHOCTb AA TEXHNUYECKOro
06CnyX1BaHMA 1 NEPUOANYECKON MOBEPKN.

Cxembl nogknw4vyeHmA

Bo3MOXHbI Be OCHOBHble cxeMbl nogkntoveHua NC (punc.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.

Mpu no6om cnocobe NOAKAYEeHUA cnefyeT NpUMeHATb 6apbepbl NCKpobeso-
nacHoctu, Hanpumep bW-Exia-130-24, ycTaHOBIEHHbIE NOC/Ae NCTOYHUKA NUTAaHUA

BHe B3PbIBOOMACHbIX 30H.

MoHTaX aneKTpoKabenein

IC coefuHAIT C UCTOYHUKOM MUTAHWA W BHELWHVMW YCTPOWCTBaAMM KOHTPONA
no kaHany "Tokosas netna 4-20 MA" c nomolLbio Kabena ceueHrem oT 0,35 10 2,5 Mm?,
C BHELWHVMY UCMONMHUTENbHBIMU U CEeTEBbIMU YCTPONCTBaMM — Kabenem ceuyeHnem
o1 0,35 8o 1,5 mm2.
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a) Ethernet, RS-485

VictouHmk
nuTakna 24 B ’D KoHueHTpatop (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. OcHosHble cxembl nodkstoueHus I'C: a) 36e300U, 6) winelihom ¢ pacnpedenumeris-
HbIMU KOpObKamu
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OnAa nogknoouyeHns K TOKOBOMY Bbixogy 4-20 MA pekoMeHAyeTCA NCMOob30BaTh
3KpaHMPOBaHHbLIV MeAHbIN NpoBog ceyeHnem 1,5 mm2,

Mpyv napannenbHOM  MOAK/OYEHUM  rpynnbl  NpubOpPOB MO KaHany
RS-485 (coeguHeHue B wneliid) pekomeHZyeM WCMNONb30BaTb [Ba He3a-
BUCUMbBIX Kabena: >SKpaHWPOBaHHbIN Kabenb ¢ ceyeHuem xwunbl ot 1,5
go 2,5 mMM? — pns 3MeKTponuMTaHust NpubopoB, M SKPAHUPOBAHHYK BUTYIO
napy - Ana nonydyeHua uudposon uHopmaumm no RS-485. OpgHako pony-
CTUMO MpUMeHeHne KomOuHMpoBaHHOro Kabensa, Hanpumep, KYB 6x0,35-100.
BHumaHue! KpaH Kabens 3a3eMiATb TONIbKO CO CTOPOHbI KOHTpoJiepa (KoMmnbloTepa).

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

Mogynu I'C "CeHcoH-CA-CM" mogenn 7032 n 7033 nmeloT B3pbIBO3aLNTY BUAA
"nckpobesonacHaa uenb ypoBHA ia". lMNogknouaTb 3T MOAYNN MOXKHO TONIbKO K
3neKkTpobesonacHbiM Lenam. COOTBETCTBEHHO, Lenu nutaHua 1 "TokoBaa neTna
4-20 MA" poOMmKHblI ObiTb 3alMUEeHbl 6GapbepoM UCKpPobe3onacHOCTU, Hanpumep
BW-Exia-130-24, ycTaHOBNEHHbIM B B3pblBOOE30MAaCHO 30He.

MoMHWTE, NPU NOAKIIOUYEHNN SNEKTPUUYECKUX Kabenen HeobOXOAMMO PyKOBOA-
CTBOBATbCA:

+ [lpaBnnamm ycTponcTea anekTpoyctaHoBok (MY3) rn. 7.3;
« TpaBunamu aKcnnyaTauum 31eKTPOyCTaHOBOK noTpebutenen (M33M1), B T.U. rn.3.4

"IneKTPoyCTaHOBKM BO B3PbIBOOMACHbIX 30HaX";

« [lpaBunamu TexHMKN 6€30MacHOCTM MpPU SKCMayaTauumn 31eKTPOyCTaHOBOK Mo-

Tpebutenen" (MTB);

« WHCTpyKLMen no MOHTa)y 3nekTpoobopyaoBaHUA, CUNOBbIX Y OCBETUTESNIbHbIX
ceTel B3pbiBOONacHbIX 30H BCH 332-74/ MMCC CCCP.

MopAapoK nogknoveHus

Ona nopkntoyeHma I'C He TpebyeTcA cneumanbHbIl MIHCTPYMEHT, KDOMe OTBEPTOK —

KpecToBoW U C naockum wnuuem. Mpu moHTaxe IC He ponyckanWTe nonagaHusA

BHYTpPb Bflarv U1 NOCTOPOHHUX NpeaMeToB!

1. N3Bnekute I'C N3 TpaHCNOPTMPOBOYHON Tapbl, yoeauTecb B KOMMAIEKTHOCTA MO-
CTaBKU, B OTCYTCTBMU BUAUMbBIX NOBpexaeHui. dkcnnyatayma [C "CeHcoH" ¢ me-
XaHNYECKUMU MOBPEXAEHUAMUN KOPMYCa, Pa3beMHbIX U pe3bOOBbIX COeAUHEHN
W T.4 HegonycTuma!

2. YcraHoBuTe ['C B BbIOpaHHOM MecCTe, NCMONb3ysa peKoOMeHaL My 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).
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KabenbHbili BBOA

Pazbem ICM
Konopka Lenen anekTponuTaHus,

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

ﬂepeMbNKa noaknwyeHmA

Vcnonnenme 7032 TePMUHUPYIOLLEro pe3uncTopa \ VlcnonHenme 7033
4 pooooz () O
— o
RS485 B 0 O O o O O
RS485 A o .
RS232 TX o H
4-20 RS485 A i
GND RS485B | LS
+24v e ol +24V | %8
-Vee
2w | & O . GND | w3l O
H-AF NG 4-20 | e
- 1 X O
Pazbem ICM /
Pazbem NICM

Pa3bem cnnoBbix Lenew n nHTepdeicos

Puc.7. KommymauyuoHHele 31emeHmel: uchosiHeHue 7032 (cnesa), ucnonHeHue 7033 (cnpasa)
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Mopgynb MKT-1n  "CeHcoH-C[1-7032-CM"

BHewHwe uenn

Lenb KoHTakT
+24V 1

GND
4-20

} Kabenb nutaHus

RS485 A
RS485 B

} Kabenb RS-485

Mopgynb MKT-2m "CeHcoH-C/1-7033-CM"

BHewHe uenn

Llenb KoHTaKkT
RS485 A 1
RS485 B
+24V

} Kabenb RS-485

} Kabenb nutaHus

Puc.8. Cxema nooksnrouerHus IC "CeHcor-C/]-CM" mooenu 7032 u 7033

4, BBeanTe CUMOBblE U CUTHANbHble Kabenu yepes YCTAaHOB/IEHHble KabesnbHble
BBOAbl. MHOTFOXU/bHblE MPOBOAA Kabensa JOMXKHbl OblTb NpeABapUTEIbHO pas-
JenaHbl U onpeccoBaHbl KabenbHbIMM HakoHeYyHUKamu Tuna HLWBW 0,34-8 unu
aHaNoOrnMyHbIMK (B 3aBUCUCMOCTM OT Niowaan ceyeHna nposogos). [InuHa Bee-
ZeHHbIx B Kopnyc 'C npoBooB AoMKHa ObITb JOCTAaTOYHONM ANA YAOOGHbIX MaHW-
NynALUA 1 NOAKNIOYEHNA K KabeNlbHbIM KONOAKaM.

5. OtcoepnHuTe KabesbHYt0 YacTb pa3pbiBHONW Konoakm "BHewHre uenun'. Mogknounte
Kabenv B COOTBETCTBUM C MapPKMPOBKOI Ha nnaTe (pUc.7) 1 Ha cxeme NoaKIoUYeHus
(punc.8). MpoyuHo 3aKkpyTHTe OTBEPTKON GUKCHPYIOLLUE BUHTbI KabeNlbHbIX KONIOAOK.

6. YcTaHOBUTE KabenbHYO KONOAKY B KOHHEKTOPbI, ybeanTecb B TOM, YTO 3alyen-
K1 3adprKcupoBanm pasbem (pnc.9). BoITAHUTE M3NMWKN Kabens HapyxXy yepes
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Puc.9. YemaHoska kabesbHoU Ko/100KU

KabenbHbIN BBOA, 3aKpyTUTE GUKCMPYIOLLYIO raky Ha KabenbHbiXx BBOZAX (ecnu
eCTb) AnA repmeTUsaLnm coeguHeHNnA.

7. Ecnun Heob6xopMMO OTKMIOUMTB/NOAKMIOUYUTD TEPMUHUPYIOLWKIA pe3ncTop (B 3a-
BUCUMOCTU OT KOHUrypaLmm cetn), CHAMUTe/yCTaHOBUTE NEePEMbIUKY B MO3U-
umto JT (cm. puc.7).

8. YcTaHOBMTE Ha MeCTO KpbILWKY Nprnbopa, y6eansLwnChb B TOM, YUTO repMeTU3npyto-
LWan NpokKaika He MoBpeXAeHa M HaxoAUTCA B Nasy KpbIWKK. Pa3pbiB repmeTu-

3MpyloLent NPoKNagKy AoMKeH 6bITb HanpaBeH BHU3!

9. MopanTe anekTponuTaHue (24 B). Mpunbop BoMAeT B peXXnm aBToTeCTa ANUTENb-
HOCTbto okono 15 c. Mo ero 3aBepweHun, yepes 5-90 ¢ IC HaYHeT TpaHCANPO-
BaTb Mo KaHanam "TokoBasA netna 4-20 mA" n RS-485 3HayeHne KOHUEHTpauumn
uenesoro rasa. EqMHMLbl M3MepeHnsa 1 TUN ras3a ykKasaHbl Ha NMLEBOM NOBepX-
HOCTM 1 B MacnopTe ra3oaHanusartopa.

10.Ana npefoTBpaLleHNss HECAHKLMOHMPOBAHHOTO BCKPbITUA Kopnyca I'C, nprubop
Heo6XxoAVMO OMnNIOMOMPOBaTh.

11.PekomeHayeM yCTaHOBUTb Ha KOpMyC MoAyns, B KOTopom pa3smelyeH VICM, 3Hak
"CeHcoH-CM-9001" ¢ yKka3aHMeM CepuMHOro Homepa, NprBEeAEHHOro B nacrnopTe.
[nA 3Toro MoXHO BOCMONb30BaTbCA STUKETKON C CEPUAHBIM HOMEPOM, BXOAALLEN
B KOMMJIEKT NOCTaBKW ra3oaHanusaTtopa "CeHcoH-CM-9001", nnbo noasecHomn bup-
KOW — NIoMOoI NNacTUKOBO HOMEPHOIA.

Baw npu6op nonHocmeto 2c0mos kK pabome!
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13. BO3SMOHbIE HEMCITPABHOCTU U CNOCOBbI UX YCTPAHEHUA
Mpu Hagnexallem cobnoaeH NPaBW SKCMyaTaLym, TPAHCMOPTUPOBKM U XpaHEHUs
HencnpaBHocTM C "CeHCcoH" ManoBeposTHbI. ECnn e 0TKa3 NpousoLLen, OH C Makcu-
MasnbHO BEPOATHOCTbIO OOYCNIOBIEH OAHOW 13 ABYX MPUUMH: HApPYLIEHUEM SEKTPYU-
UECKMX KOHTAKTOB B PA3beMHbIX COEAUHEHUAX U BbIXOLOM M3 CTPOA UYBCTBUTENIbHbIX
21IeMeHTOB. B nepBoM ciyyae ¢ HEMCMPaBHOCTbIO MOXET CNPaBUTbCSA NOMb30BaTeb, BO
BCEX OCTaJIbHbIX — HEOOXOAVMO BMELLATENIbCTBO CEPBUCHDIX CIYXO.

Tabnuya 4. Cnoco6el nokanusayuu HeKoOmopbiX 803MOXHbIX HeucnpaeHocmeﬁ

HeuncnpaBHoCTb

Cnocob ycTpaHeHus

HeT crHanos Hu no ogHomy
N3 UHTEepdercos

MpoBepbTe NOAAPHOCTb NOAKIIOYEHNSA
Kabens aneKkTponuTaHua

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

I'IpOBepre npPaBWJIbHOCTb NOAKNIOYEHNA
npoBoda K KabenbHo Konogke

Mpwrbop BblgaeT coobuieHme “HeT
Jatumka”

MpoBepbTe NoaktoueHve kabena MCM K
NPOLIeCCOPHOMY MOAYIIO, @ TaKXKe Moay”A
NCM K BHeLwHeMy pa3bemy

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

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

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

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

BUCHbIN LieHTp!




PyKkoBogCTBO No 3KcnnyaTauum B

14. NPABUJIA TPAHCINMOPTUPOBAHWUA N XPAHEHUA

TpaHcnopTMpoBaHMe YynakoBaHHoOWM annapatypbl [C MoOXeT NpPOM3BOAUTLCA
BCEMW BMAAMM TPaAHCNOPTA 6€3 orpaHNYeHnss PacCTOAHUA, CKOPOCTU U BbICOTHI.
YcnoBusi TpaHCNOPTUPOBAHUA B YaCTU BO3AENCTBUA KIMMaTUYECKNX GaKTOpOB
OOJIKHbI cooTBeTCcTBOBaTb pa3sgeny 10 ycnosuam 3 TOCT 15150-69.

Mpu NepeBo3Ke OTKPbLITbIM TPAHCMOPTOM NPUHOPbLI B yNAaKOBKE AOXKHbI ObITb
3alUMLLEeHbl OT BO3AENCTBUA aTMOCPEPHbIX OCaAKOB.

Mpu TpaHCNOPTUPOBaAHUM AOMXKHblI COOMIOAATHCA MpaBuia NepPeBO30K, Ael-
CTBYIOLIME Ha TPAHCMOPTE COOTBETCTBYOLWEro BUAaA.

YcnoBunA XpaHeHUA [OMKHbl COOTBETCTBOBATb YCNIOBMAM XPaHEHUA B 3aKpbl-
TbiIX HeoTannmBaemMblix nomeweHnax (TOCT 15150-69, pasgen 10, ycnosua xpa-
HeHuAa 3).

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

B 3MMHee BpemMs BCKPbITUE TPAHCMOPTHbBIX ALWNKOB AOJIXKHO NMPON3BOAUTLCA
TOJNIbKO MOCJIe NX BbIAEPXKKN B TeYeHne 2 4 B CYXOM OTarnjMBaeMoM NOMeLLeHUN.

15. KOMIJIEKT MOCTABKU

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

2. B cnyyvae rasoaHanusatopa - A "CeHcoH-C1-703x"

3. MNacnopT Ha razoaHanu3aTop;

4. PykoBOACTBO MO 3KCMyaTaLuu;

5. YnakoBKa;

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

6.1. Agantep nutaHua 24 B;

6.2. [loBepoyHada Hacagka-aganTep;

6.3. MpeobpasoBaTenb MHTepdelica RS-485-USB ansa ceasu c MK;

6.4. MNpeobpazosatenb uHtepoerica UART-USB gna casm ¢ MK;

6.5. bapbep nuckpobesonacHocTn BA-Exia-130-24;

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

6.7. MynbT Kannubposkm MK-01.

MprimeyaHme: Mo XenaHWIo 3aKasurKka KOMIMIEKT 3aKa3a MOXET ObITb M3MEHEH W
[OMNOJTHEH.

16. TAPAHTUU NPEQANPUNATUA-U3TOTOBUTENA

MpennpuATUe-N3roToBUTENb rapaHTUpyeT cooTtBeTcTBUe obopypoBaHua [C "CeHcoH"

TpeboBaHMAM TexHUYeckux ycnosuia TY 26.51.53-002-17182181-2017.
MpepnpuaTMe-N3roToBUTENb rapaHTMpyet paboty obopyposaHusa [C npu cobnto-
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LEeHVM YCNOBUI 3KCnyaTaumy notpeduteniem, a TakxKe yC/oBUI TPaHCNOPTUPOBaHNA
N XpaHeHus.

Cpok cnyx6bl 06opypoBaHua [C npu cobnogeHnn N3NOXKEHHbIX B HACTOALLEM [LOKY-
MeHTe NpaBu SKCrTyaTauum, TPAaHCMOPTUPOBAHNA N XPaHEHMS, a TakXKe Npu CBOeBpe-
MEHHOU 3aMeHe ra3oBbIX CEHCOPOB 1 PacxoAHbIX MaTepuranos coctasnsAet 10 net.

B macnopte yKa3aH OpYEeHTUPOBOYHbIN CPOK Ciy»KObl ra30BOro ceHcopa. Heobxoau-
MOCTb 3aMeHbl CEHCOPa ONpefensAeTcs NPy oYepefHON NPoBepPKe PaboToCcnoCcobHOCTM
Uy Npu NoBepkKe.

FapaHTUIMHBIA CPOK cNyx6bl 06opynoBaHmA C (B TOM uncne ceHCOpOB) COCTaBnAeT
12 mecAueB CO AHA NPofaku.

lapaHTUHbBIN CpoK XpaHeHua C — 9 mecALEB C MOMEHTa U3rOTOBMIEHMA.

B TeueHve rapaHTUMHOro CpoKa NpeanpuATMe-u3roToBmTenb obasyetca 6e3B03-
Me3[HO YCTPaHATb BblABMeHHble fedeKTbl AN 3aMeHATb Bbillefle U3 CTPOs YacTu
nnb0o BeCb NPMOOP, eC/IN OH HEe MOXKET ObITb NCMPaB/eH Ha NPeANPUATUN-N3rOTOBUTENE.
Mocne 3aBepLUeHVA FrapaHTUHOrO nepuofa nNpeanpuaTre-n3roToBUTeNb obecneun-
BAET NOCTrapaHTUIHOE CEPBUCHOE OOCIYKNBaHMeE.,

FapaHTUIHbIe 06s13aTeNbCTBA NMPEKPALLAIOTCS:

« NPV O6HAPYKEHUN MEXaHUYECKMX MOBPEXAEHN Nprnbopa,
«  MPW HaNMYMmM BoAbl, FPA3N, MOCTOPOHHMX MPEeAMETOB U HACEKOMbIX BHYTPY KOPMYyCOB

MOAYNen ra3oaHanUTUYeCckon CUCTEMBI,

+ NPV HECAaHKLMOHNPOBAHHOM N3MEHEHUUN KOHCTPYKLUK MO0 HacTpoek npubopa,
+ TPV CHYXXEHNW YyBCTBUTENIbHOCTY CEHCOPOB B pe3ynbTaTe paboTbl B cpefe Hepomny-

CTVIMO BbICOKMX KOHLIEHTPALMIA aKTUBHbIX Fra30B.

BoccTaHOBNEHME YyTepAHHOrO MacnopTta Ha ra3oaHann3aTop M OTMETOK O NMOBepKe
NPOBOAMTCA 3a LONONHUTENbHYIO MNaTY.

MpepnpuaTne-nsrotosuTenb

000 "HNnuUT"

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

Ten./: (495) 7884450,

Web: http://www.senson.ru

E-mail: info@senson.ru



MpunoxeHue A. Cuctema komaHg MODBUS RTU

NPUNTOXEHME A.
CUCTEMA KOMAH CETEBOIO OBMEHA
MO NMPOTOKOJ1TY MODBUS RTU SENSON

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.
MpepycTtaHoBNeHHbIN (3aBogCKoN) agpec — 247

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

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

CeTeBoW agpec 0x06 :

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

Homep 0x04 KoTopble

aHanuTa B 0x03E8 (uTeHme) 8 char copgeprkat

Tabnuue CAS CTPOKOBYIO
KOHCTaHTYy 13 16
CYIMBOJIOB
CyuTbiBatoTCA
3 pernctpa,

OTOPbIX
[JaTa 0 0x04 . Bk
x03FO0 3 uint16 | cogeprkatca

N3roToBfeHns (yTeHue) B bopmare uint16
uncno, mecsay,
Vi roA,
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Anpec Yucno
NapameTp HauanbHoro | Komanga | peruct- | Tun g‘::!:::ﬂ”"'e
peructpa pos
CumTbiBatoTcA
2 perucrpa,
B KOTOPbIX
copepxartcsa
KOHLIeHTpauumsa
KoHueHTpaumsa 0x04 rasa B popmate
(n3mepseman | Ox03F4 (yterne) | 2 float32 | float 32. Mnaawwe
BeSINYNHa) [1Ba 6anita
copepartca
B MaLLEM
perucrtpe,
cTapluve —
B CTapLuem
CunTbiBatoTCA
4 perncrtpa,
EanHnua OXO3FA 0x04 4 char zg;zpb'e
pxat
n3mepeHns (uteHue) CTPOKOBYIO
KOHCTaHTy 13 8
CYIMBOJIOB
CumTbiBatoTCA
3anyck aBTo- lgT%TOrSngos,
Iilc BT: Hll/l/lgqevrlo cofepxat B cebe
pe3ynbraToB TPUY CTPOKOBbIX
(npeHTUPrKa- ;?:ceTTaan?'l
LMOHHOE Han- | 0x04 péx
X041A 12 char perncrpos,
MeHOBaHme (uTeHwue) Kaxkaas
MO, Homep
Bepcum MO M3 KOTOPbIX
1 undpoBon copepXxunT no 8
naeHtTnduKa- cumsonos (CF,
Top MO) CN, Cl - ISMSM;
00000206;

02685202)
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Appec Yncno
MapameTtp HauvanbHoro | KomaHpga | peruct- | Tun .g::z::n;nble
perncrtpa poB
HuxHAas CynTbiBaeTcs
rpaHmua 0x04 . 3HayeHune,
Jvana3oHa 0x0458 (yTeHune) 2 uint32 YMHOEHHOoe
N3MeHeHMA Ha 1000
BepxHsan CunTtbiBaeTcA
rpaHuua 0x04 . 3HayeHune,
anana3oHa 0x045A (uTeHwue) 2 uint32 YMHOeHHOoe
N3MeHeHuA Ha 1000
CyunTbiBaeTcsa
KOf Tna ycTpou-
- . cTBa (1 6anT),
CepuitHblin HeT 0x11 u!nt16 Npu3HaK BKtoYe-
Homep (IS) uint32 HuA (1 6auT)
IS ceHcopHoro
mogzyna (4 6anTa)

(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 0x2007
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
Agpec peructpa 2 6anTa 0x2007
CRC 2 6arita
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®opmaT KOMaHbl YTEHUA N3 HECKONbKIMX MOCNefoBaTeNbHbIX 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 KoMaHAbl 3aMpoca CepuNHOro Homepa yctponcTaa (0x11)

3anpoc
HasHaueHue Pa3smep nons Copepxumoe
Anpec ycTponcTaa 1 6ant 1-63, 65-247 pec.
Vimst KoMaHAbl 1 6ant 0x11
CRC 2 6anTa




MpunoxeHue A. Cuctema komaHg MODBUS RTU n

Omeem

MNMone Ha3sHaueHune Pasmep nona Copepxumoe

0 Anpec yctponctea | 16aint 1-63, 65-247 pec.

1 Mma komaHgbl 1 6ant Oox11
0x06 (CymmapHoe

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

. . Kop Tvna
3 Tvn ycTponcTea 1 6anTt YCTPOiCTBa
Onar BKOYEHNA . OxFF (BKn.) nnu

4 ceHcopa 1 6ar 0x00 (oTKn.)
CepuiHbI HOMep
CEHCOopHOro

5 CepuiiHbii Homep | 4 GainTa mogayns B popmate
uint32 (0, ecnu
HeT)

6 CRC 2 6anTa

Coo6LeHna 06 ownbkax (HeT B mogenax 5021, 7031 n 7032)

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

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

03 (illegal data) - copepxaHue 3anncbiBaeMbIX faHHbIX HE COOTBETCTBYET TEKYLLEMY
COCTOsIHUIO NpUbOopPa;

05 (acknowledge) — KomMaHAa NpUHATa K WCMOMHEHUIO, XOCT JOJIKEH MOBTOPUTb
KOMaHZy /1A noslyYeHnsa pesynbTaTa;

06 (device busy) - koMaHZa He MOXeT ObITb UCMONHEH], T.K. NPUOOP BbIMOMHAET
npeablayLLyo KOMaHzy.
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NPUNOXEHUE b.
KAJINBPOBKA TA30AHAJIN3ATOPOB "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 mopynbHOW apxuTeKkType, Npu Kanubposke razoaHanusatopos "CeHcoH"
[l0CTaTO4YHO paboTaTb TONbKO C UHTENNEKTyasbHbIMY CEHCOPHbIMU Mogynamu (MCM),
npepcTaBnsoWwmmm coboli raszoaHanmsatop "CeHcoH-CM-9001". MeTponoruyeckue
XapakTepUCTKK onpegensattca nmeHHo ICM. Bo3MoXKHO ABa BapuaHTa KannbpoBKu
NCM - B cocTaBe npubopa (cuctembl) U oTaenbHo. OQHAKO pasnnumnsa 3akovaroTcs
TOJIbKO B CMOCO6E NOAKIIIUYEHMSA K KOMMbIOTEPY.

NCM coeaumHsaoTCcA ¢ KOMMbloTepoM Yepe3 nocsegoBaTenbHbin nopt UART (COM-
nopT). InA peanv3auum JaHHOTO PeX1Ma B COBPEMEHHbIX KOMMbIOTEpPaX yaobHee BCero
BOCNOJIb30BaTbCA CTaHAAPTHbIMK nepexofHnkamu UART-USB.

B rasoaHanmsatopax M rasoaHanmTyeckmx crctemax 6e3 BHellHero KaHana RS-485
("CeHcoH-CB-5021", "CeHcoH-CB-5022") Heobxoammo n3sneyb CM 13 nprbopa, oTkpy-
TUB 3aWNTHYO KpblwKy. ICM gomKkeH MOAKMYaTbCA K KOMMbIOTEPY Yepes nepexos-

-
0000 Tx

¢ TX@
O

n +3,3B 7 Rx
00000+ UART-USB ]
O © e Gnd—A\Z "6 Tx
- + 000 Rx

Puc.b1. [TookntodeHue UHMesIeKmyasbHbIX CeHCOPHbIX MOOysiell K KoMNbiomepy
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HuK USB-UART, Kak nokasaHo Ha puc.b1. Ha ICM Heobxofgnmo nopatb HanpsiKeHue
3,3 B. Mbl pekomeHgyem nutatb ICM OT OTAENBbHOIO MCTOYHMKA /1EKTPONUTAHNUA.
Ona poctukeHns TpebyembiX METPOSIONMUYECKUX XapaKTepucTuK npu Kanmbposke
OH foJKeH 06nagaTb BpEMEHEM OTK/IMKA Ha HanpsiXKeHune nof Harpy3kowm He 6onee
100 MKC 1 06ecrneunBaTb OTKIIOHEHWE BXOAHOIO HaNpPsi>KeHWsA Mo Harpy3Kom He 6onee
15 mMB. ICM Heo6x0oaMMo MOAKIoUaTh K BHELIHEMY UCTOUYHMKY Kabesriem ceyeHrem He
MeHee 0,2 MM? 1 AInHOM Ao 15 cm.

Ona KanmbpoBKK 1 HacTpokn MCM Mbl peKomMeHAyem BOCMO/b30BaTbCA Kanu-
6poBouHbIM nynbToMm [MK-01, noctaBnaembim MNponssogutenem.

[na mopenei ra3oaHan3aTopoB U ra3oaHaINTUYECKNX CUCTEM C Bbixodom RS-485
KannbpoBKy MOXKHO Mpoun3BoauTb Kak n3snekaa MCM 13 npmnbopa (onncaHo Bbiwe),
Tak 1 6e3 nssneyeHna NCM. [ina atoro Heobxoammo noaknountb A K KOMMbloTepy
no KaHany RS-485, Kak yka3aHo B npefblayLlmnx pasgenax gaHHoro PykoBoacTtea no
3KCnayaTaumm, UCnonb3ys Nbo AOCTYMNHbIA Ha pbiHKe nepexogHuk RS-485-USB
(MoxeT noctaBnAaTbCA MNpomnsBognTenem no 3anpocy Kak onuumsa).

Mpu niobom M3 ABYX onucaHHbIX cnocoboB nopgkmoveHus VCM ponxeH 6biTb
CBAI3aH C KOMMbIOTEPOM B pexume BupTyanbHoro COM-noprTa. [MapameTpbl NOAKII0-
yeHus: pexum 8 6ut, 1 cTton-6uT, 6e3 KoHTponA YyeTHocTh (8N1), ckopocTb obMeHa
9600 6uT/c. UHPopmaLmoHHbI obmeH ¢ MCM BepeTca komaHaamu B ASCll-koge,
No3TOMY A1 KaJIMGPOBKU MOXKHO BOCMOJIb30BaTbCA JIOOON AOCTYNHON TEPMUHAMb-
HOW Mporpammoi (Hanpumep, cBOOOAHO pacnpocTpaHsemas nporpamMmma Terminal,
JOCTynHa Ha canTe https://sites.google.com/site/terminalbpp unn www.senson.ru).

2. O6wpme cBefeHNA O cMcTeMe KOMaHg KannbpoBKN 11 KOHTPONA
B rasoaHanmzaTtopax "CeHcoH" ucnonb3yetca yHUPMLMPOBAHHAA CMCTEMA KOMaHA.
O6LwWNI BN KOMaHOHOW NOCbUIKA
@InstrName_ <Arg1>, ...,<ArgN> CR LF
roe @ — npedukc; InstrName — nms KomaHzbl (4 cumBona); _ — 3Hak npobena;
<Arg1>, ...,<ArgN> - BO3MOXHble aprymeHTbl KoMaHabl; CR n LF — nocTtduKc,
ABa cumBona ("Bo3Bpat KapeTku" 1 "nepesog ctpokm', 0xD 1 OxA B wecTHagLaTe-
puyHon cnucteme cuncnenus, 13 n 10 - B AeCATUYHON).

MpeduKc 1 NOCTPMKC 06pamAAIOT Nodyo KoMaHay. st ynobcTBa Mbl Oyaem 3anmcbiBaTb
cumBonibl noctdmrca CR LF kak #013#010 (kak B pAze TepMUHAMbHbBIX MPOrpamm, B TOM Ynicne
Terminal). Hanprmep, KomaHaa UTeHVA AaHHbIX 3anucbiBaeTca kak @RRDT#013#010.

B KauecTBe gecATMUHOro pasgenuTensa UCNonb3yeTca Touka. Bce n3mepeHHble 3HaueHuA
1 BBOAMMbIE UYMCSIOBbIE MapaMeTpbl 3anucbiBaoTcs B dopmaTe C GUKCMPOBAHHONM TOUKOM.
lNepBbil aprymMeHT oTAeNEeH OT UMEHM KOMaHAbl Npobenom, Bce nocseayoLme — 3anaToi, 6e3
npobena.
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Buabl nmeH KOMaHg,
KomaHzbl 1enaTca Ha KOMaHZbl YTeHMA, 3an1cK 1 KOMaHAabI-NpoLieaypbl (KanmbpoBka).
[na yTeHnA AaHHbIX NCMONb3yOTCA KoMaHab! Braa @RRxx#013#010, rge xx — uma 3anpa-

LUMBaEeMOro napameTpa (HanpumMep, A 3anpoca KOHLEHTPaum Kcnosnb3ayeTca napametp DT).

YcTponcTBO oTBevaeT KoMaHaom @RAxx <Arg1>, ...,<ArgN>,
rae <Arg1>, ...,<ArgN> — 3anpoLleHHble MapameTpbl (MX MOXET OblTb HECKONBbKO).
Hanpumep, otBeT Ha 3anpoc KoHueHTpaumm @RRDT#013#010: @RADT 2.35
Ona 3anucm napameTpoB Npu KannbpoBKe NCNOMb3YTCA KOMaHAbl BUAa
@WCxx <PwC><Arg1>,[<Arg2>,<Arg2>...]#013#010,
roe PwC - KannbpoBOYHbI Naposb (coobuiaeTca NponsBoAUTENEM).
B cnyuae ycnewHowm 3anmucmn ycTponCTBO OTBEYaeT KOMaHAoM
@RAxx <Arg1>,[<Arg2>,<Arg2>...].

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

B otBeT nonyunte @RACH 5.

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

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

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

nocel1lame o0Ho8peMeHHO 08e KOMAHObI! He oTnpaBnaAiiTe KOMaHbl Yalle, Yem pa3 B
1 ¢. B cylyyae HenpoxoxaeHUs KomMaHabl MOBTOPUTe ee OTNPaBKy yepes 1 c. omHuTe,
YTO YMCIO LMKIOB 3anucu/yaasnieHns B SHEProHe3aBMCUMY0 NamMATb OrpaHUYeHo!

3.

YcTtaHOBKa coeguHeHunsa

MNopkntounte TA nnu Tonbko MCM, Kak onucaHo B n.1. MNpepBaputenbHo ybenun-
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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=4 LenIeTuep YETpoRcTS 3 __;_,EI_ﬁ_I

|| Kowcoms O Bun Crpasca |
rrmEaem a=na |
B Jzh OVD 1 CO-ROM JAcoBosl ;l

% J Guardant dongles

5 IDE ATA/ATAP] koHTRONNSpE!

#H SCS1 1 RAID KOHTPONNEDE

& User-mode block device

41 B Bugeoapanepel

B et [IICKOBLIE YCTDOWCTEA

& @), 3eyroete, BIAE0 W ITPoBSE YCTPOICTES
i InasaType:

- (CooacToa: XR21B1411 USE UART (COME X
KoMreaTep # ( ) _?J_‘
B G KOHTROMNEpt! YHABEPCANEH0N NMOCNE0BaTeMsHM WiHsl LISB Oguwe Port Settings !npenaap | Coememie |
& MorsaTopet
57 Mottt M yramsmoupe yoTpOicTEA
-, ropru comaLP) C— &
' XR21B1411 USB UART (COMS8)
¥ NocnepoeaTensrslt nopT (COMI) Databits: [3 |
+ S8 Moousccoos!
| Pasity: |Mone -
‘ Mpogunu obcpyaneania I Swpbiss 1 =]
‘ Flow control: INune vl
i oK | OrHena I fMptmer
- | [+ FS-485 Advanced | Restore Detauts |
‘ ™ Wide Mode
| [ Low Latancy Moda 50000 | (bpsandless)
|

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

- onpepenute Homep COM-nopTa, COOTBETCTBYKOLWEro MOAKIOYEHHOMY Mnepe-
xoAHuUKy. Ha komnbtoTepax ¢ OC Windows Bocnonb3yinTecb AnA 3TOro BKIagKom
OncneTtyep yctponcTs (puc.b2);

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

+ 3anycTute TepMUHaNbHY MporpamMmMy (Hanprumep, CBOGOLHO pacrnpoCTpaHAemyio
nporpammy Terminal, focTynHa Ha caiite https://sites.google.com/site/terminalbpp
UV WWW.SENSON.rU ), NPOBEPUB MPaBUIbHOCTb HACTPOEK MNapaMeTpoB 0OMeHa;

+ MpoBepbTe YCTAHOBMEHHOE MOAKMIYeHNe, oTnpasnB KomaHay @RRO0#013#010.
Mpun6op gonxeH 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#013#010

CepuiiHbI HOMep @RRIS#013#010

[aTa nsrotoBneHmsn @RRDS#013#010
[aTta KannbpoBKM N 3aMeHbl @RRCD#013#010
5gi§gnp:£:21esmoro KOMMOHeHTa @RRCA#013#010
Tvn ceHcopa @RRKS#013#010
EanHuua namepenuna @RRUT#013#010

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
Arana3oHa n3mepeHus.

Mpexpge Bcero, 3aduKcmpyiite HauyanbHble (poHOBbIe) NoKazaHWA. OHY JONXKHbBI ObITb
HyneBbIMW (KpOMe KaHanoB noTpebneHus Kucnopopga). MNpn Heo6XoaMMOCTH, BOCMONb-
3yTeCb reHepaToOpPOM YMCTOro BO3AyXa.

Mocne nofaum ra3oBo CMeCu Ha NpeABapUTESIbHO BKITIOUYEHHbIN Nprbop 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-
TVBHOM CJlyYyae Heo6XoANMO NMPOBECTU MOBTOPHYIO HACTPOIKY/KannbpoBsky lA.

Mocne npekpaleHna nogaum MIC Ha ceHCOp CHUMUTE ra3oBYI0 HacafKy 1 3apuk-
CMpyNTe BO3BPAT MNOKa3aHUM K HyneBbIM (GOHOBbIM) 3HaUYEHUAM.

Bonee nogpo6bHo ycnosua kannbposku, nctouHnkm MNIC n cnoco6sl nogaum MNrc
Ha YyBCTBUTENbHbIN 31EMEHT onucaHbl B MeToanke noBepKM rasoaHanvM3aTopos
"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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leHepaTop TM6KM TPY6ONPOBOA
ra3oBbIX

cmecen W 6 6

[a30Bas Hacagka
PerynﬂTop AaBneHunA

Tectnpyemoe
YCTPOWNCTBO

3anopHbI BEHTWIb

bannoH c Bo3gyxom

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 npeBbiWwatb 1/3 OT HUXHEro nNpefena n3MepeHun ceHcopa.
Y6enutecb B cTabunbHOCTU MOKa3aHU nprubopa, nepuogmyeckn (He meHee 10 pas
NHTepBanom 5 ¢) nogasaa KomaHgy @RRDT#013#010. UCM BepHeT n3MepeHHYo KOH-
ueHTpaumnio KomaHgon @RADT <C>. Pa3bpoc 3HaueHUn KoHueHTpauumn C He JomKeH
OT/INYaTbCA 6onee YeM Ha NOrPeLIHOCTb U3MEPEHNA, yKa3aHHYo 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 onpegenaemyto KOHUeHTpauuio komaHgon @RRDT#013#010. 3HaueHme KOH-
ueHTpaumm C He fomKkHO oTnnyatbca oT C1 6onblue Yem Ha NOrpeLHOCTb 3MepPeHHUs,
yKa3aHHyl1o B Tabn.2.

2. Kanubposamo no I1rc2

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

Y6eautecb B CTabMNbHOCTM MOKasaHMin npubopa, neproanyeckn (He meHee 10 pas ¢
MHTepBanom 5 ¢) nogaaa KoMaHgy @RRDT#013#010. UCM BepHeT M3MepEeHHY KOH-
ueHTpauunio KomaHgon @RADT <C>. Pa3bpoc 3HaueHun KoHueHTpauumn C He JomKeH
OT/IYaTbCA Gonee YeM Ha MOrPELUHOCTb U3MEPEHNS, YKa3aHHY10 B Tabn.2 PykoBoacTBa
no 3KCnyaTauumu.

Korga 3HaueHWsA KOHLEHTpaUMn CTabunmnsnpyoTcs, nofanTe KoMaHay

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

MNpoBepbTe onpepensemyto KoHueHTpaunio komaHgon @RRDT#013#010. 3HaueHne KOH-
ueHTpauymm C He gOMKHO oTAMYaTbcA oT C2 Gonblue YeM Ha NOTrPeLHOCTb N3MEPEHNS,
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 KoHLUeHTpauuto komaHzont @RRDT#013#010. Y6eanTecb, YTo M3MepeHHOe
3HaueHVe He OT/INYaeTCA OT NacnopTHOro 3HayeHus MIC 6onblue Yem Ha MOrPeLIHOCTb
n3MepeHun, ykazaHHyto 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
noBepku komaHgon @WCCD <PwC>,<dd:mm:yy>#013#010,

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 HarpesaTesb kKomaHgon @WRWH 0#013#010 (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 COMPOTMBIIEHME HAarpeBaTens KomaHao @CSRO<PwC>,<T>#013#010,
roe T — u3MepeHHasa TemnepaTypa okpyxatoulen cpegbl. Nprnbop BepHeT 3Haye-
HMe COMpPOTMBEHUA HarpeBaTesIbHOro 3fleMeHTa B /1ab0pPaTOPHbIX YCIIOBUAX
RO (Om) nocbinkon @RARO <R0O>. ConpoTtumsneHne RO JONXKHO HAaXOAUTbCA B UH-
Tepsasne oT 8 go 20 Om, B 3aBUCMMOCTM OT TuMna ceHcopa. Ecnn ectb comHeHuA
B TOM, UTO HarpeBaTesib OCTblJl, MOXKHO MOBTOPUTb KannbpoBKy yepe3 10-15 c.
3HaveHue RO B 3TOM clyyae fOMKHO 6bITb He 60Jible NpeablayLero;

« BKJOUYUTb HarpesaTenb komaHgon @WCWH <PwC>,1#013#010 (WH = 1);

- ybegmutecb nocpencTsom KomaHabl @RRTH#013#010, uto yctaHoBUnacb Tpeby-
emas Temnepatypa HarpesaTena (450+1°C unn nHas, ykasaHHaa B nacnopre).

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 paHHOM dpopmyne B napameTpax R n S egnHMLbl U3MepeHUA KOHUeHTpauum (ea.)

LOMXHbl coBNagatb (Hanpumep, ppm). 3HaueHne napameTpa S JOMKHO OblTb Npu-

BefeHo K MKA (ea./MKA, Hanpumep, ppm/MKA).

2. BbinonHnTe HaCTPOWKY Ko3dduLmeHTa ycmneHmnsa BCTPOEHHOro TpaHCUMnegaHc-

Horo ycunutens. [ina storo:

« MpoBepbTe TeKyllee 3HauyeHuWe KodadoduUMeHTa ycuneHuda, MnojaB KoMaHZy
@RRRG#013#010. 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

14

35

120

2
3
4
5
6
7

350

+ 3apaiiTte K0O3PpULMEHT ycruneHus Ky komaHgon @WCRG <PwC>,<RG>#013#010.

3. YcTaHOBUTE CMeLLeHne BHYTPEHHEro Hyns ycunutens. Heobxoanmo, utoObl BepxHUi
npefen AvanasoHa n3mMepeHns KoHueHTpauumn C_ He mpeBblwas AranasoHa WKasbl
ALIM. Mo ymonuaHuto, TOYKa BHYTPEHHEro HynA ycunutensa cootBeTcTByeT 50% Hanpsa-
eHua nutaHma UCM, T.e. VCC = 1,5 B. OgHako OHa MOXeT 6bITb CMeLLeHa [0 YPOBHEN
20%V _n67%V,_. Y6epautechb, 4TO NPV MaKCUMasbHOWM KOHLEHTpaL MK He npousonaert

npesblweHnsa wkanbl ALIM:

- nposepbTe, uto C XS X Ky x10%< 1,5 B (pa3amepHoOCTb C.. [ealnS[en/mkAl);

+ €C/IN 3TO COOTHOLLIEHNEe He BbINMONHAETCA, HEOOXOAUMO CMECTUTb TOUKY BHYTPEHHErO
HynA yCunuTens, BOCNosb3oBaBWwncb komaHaon @WCIZ <PwC>,<1Z >#013#010. Ecnn
3TOro He fOCTaTOUYHO, HEOOXOAMMO CHU3UTb KOIPOULIMEHT yCneHus Ky.

4. BbinonHuTb 6a30BYI0 KanOPOBKY YyBCTBUTENIbHOCTM MO NMOBEPOYHbIM ra30BbIM CMECAM.

3HayeHwue IZ

CmeLleHne HanpsXeHNA BHYTPEeHHero
HYNA yCUNNTENA OTHOCUTESIbHO
Hanpsa)keHnA nutaHuA (Vcc = 3 B)

1 (o ymonuaHuio)

50% (1,5 B)

0

20% (0,6 B)

2

67% (2,1 B)
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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
N1eMEHT 3N1EeMEHT

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.



