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m Fazoananusartop "CeHcoH-CB-5021"

1. BBEAEHUE

lazoaHanmzatopsl (FA) n razoaHanuTnuyeckue cuctembl (MC) "CeHcoH" mogenn CB - 310
3¢bdeKTVBHbIE 1 HafexHble Npubopbl. OHKU He TPebytoT BMeLLaTeNnbCTBa NepCcoHana npu
3KCMyaTaLum, NpoCTbl B YCTAHOBKE 1 OOCITYKMBaHWM, NPU 3TOM 06eCrneunBatoT BbICOKME
METPOJIOrMYecKre XxapakTepncTuk. OgHaKo, YTobbl 3TV KauecTBa NPOSBUINCD B MOJTHOM
Mepe, Nepep yCTaHOBKOWM 1 NOAKIIOYEHEM BHMATENIbHO M3y4ymTe PyKOBOACTBO MO 3KC-
nnyatauun!

A n TC "CeHcoH" BOMXHbI MPUMEHATLCA TONbKO AN LeNei U B YCI0BUAX, onpeaenieH-
HbIX B flaHHOM pyKoBoAcTBe. Jlloboe HeCaHKLMOHMPOBAHHOE M3MEHEHME UX KOHCTPYK-
LMW 1 OTAENbHbIX 3IEMEHTOB, HeHaANeXalluMili MOHTaXK MOryT NPUBECTM K Aerpajaumm
3asABNIEHHbIX METPOJIOTMYECKIX W SKCMyaTaLOHHbIX XapakTepUCTUK U CTaTb NPUYNHON
OTKa3a Npou3BoAuTeNA B rapaHTUNHOM 06CNYKMBaHUN.

lasoaHanuTnyeckasa cuctema "CeHcoH-CB-5021-CM" coctouT M3 rasoaHanusatopa
"CeHcoH-CM-9001" (uHTennekTyanbHOro ceHcopHoro mogynsa — ICM), mogyna kommyTa-
LK, TpaHCNALMKY, MHAMKauum n ynpaeneHns (MKWYC), nitepdericHoro mogyns (MKT-3m)
M KOMMJeKTa BCrMoOMoraTtenbHoro obopynoBaHus. [azoaHanusatop "CeHcoH-CM-9001"
ABNAETCA CPEACTBOM M3MEPEHUI 1 BKOYEH B [OCyAapCTBEHHbIN peecTp CpeacTB nme-
peHunin. ToNbKO OH NOAMIEXNT NeproaNYeCcKon MoBepKe B Xode SKCnyaTaumu. [Npu 3Tom He
TpebyeTcA AEMOHTaX APYrUX 31eMeHTOB cucTeMbl. KoHcTpyKuma IC obecneyriBaeT npo-
cToTy 3ameHbl "CeHcoH-CM-9001". BaxHo, uto B C uHTepderic "Tokosaa netna 4-20 mA"
HOCUT BCMIOMOTaTeNbHbIN (MHOPMaLMOHHBIN) XapaKTep 1 He MOXET UCMONb30BaTbCA ANA
nepefauv METPONOrMYECKM 3HauMom nHbopmaLmnn.

la3oaHanmnzatopsbl "CeHcoH" mogenu CB ncnonHeHna 5021 (ganee "CeHcoH-CB-5021")
KOHCTPYKTVMBHO MOSIHOCTbIO MAEHTWMYHbI razoaHanutnyeckmum cuctemam "CeHcoH-CB-
5021-CM". TazoaHanu3aTtopbl "CeHcoH-CB" BKnoueHbl B [OCyAapCTBEHHbIN peecTp
CPeacTB M3MEpPeHUn 1 nognexar Nepoauyeckon NoBepKe Kak efnHoe YCTPOMCTBO.
CooTBeTCTBEeHHO, MHTepdenc "TokoBas netns 4-20 MA" B 3TUX Nprbopax Cy>KUT Ons
nepegayn MeTPOJSIOrMYecky 3Haummon nHbopmaumn. VIHTennekTyanbHbIi CEHCOPHbIN
MOZyfb B COCTaBe 3TUX NPUOOPOB He ABMAETCA HE3aBUCKMbIM CPEACTBOM V3MEPEHMN
1 NOBEpPKe He MOAJIeXNT.

Ona notpebutensa Bce pasnuume mexay A "CeHcoH-CB" 1 COOTBETCTBYIOLMMA UM
rasoaHaIMTUYECKM CUCTEMaM 3aKJlloyaeTcAa B MPUMeHeHUn KaHana "TokoBas netnA
4-20 MA", 06bEKTE MOBEPKM M KOMMJIEKTE COMPOBOANTENbBHON fOKYMeHTauun. MNosatomy
B lAHHOM PYKOBOZCTBE MO 3KCMayaTauMu Mbl paccmaTpuBaem ofHoBpemeHHo u I'C
"CeHcoH-CB-5021-CM", n TA"CeHcoH-CB-5021". [Ina ux otnnuma B Ha3BaHue I'C gobasnsa-
etca cyboukc "CM". [Ina onpeneneHHOCTU onucbiBaoTcA nMeHHO I'C, Bce M3N0oXKeHHOoe
MOMHOCTbIO OTHOCUTCA 1 K COOTBETCTBYIOLLMM Fa3oaHanv3aTopam.
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2. HABHAYEHWE U NPUHLN PABOTDI

"CeHcoH-CB" - 3TO CTauMOHAPHbIN OAHOKAHaNbHLIA NPUGOP ANA HEnpepbIBHOrO

KOHTPOJNA KOHLeHTpaLumy rasa B pabouei 3oHe. OH obecneyriBaeT BbICOKAIN YPOBEHb

NPOTMBOABAPUIHON 3alNTbl B 30HaX, rAe BO3MOXHO MPEBbILEHNE KOHLEHTpaumnun

roploYnX 1N TOKCMUHbBIX BELLeCTB, @ TakXe MpeBbllleHNe/CHUXKeHNE KOHLeHTpaLumnm

Kucnopoga. PaboTa rasoaHanusatopa oCHOBaHa Ha HeMpepbIBHOM NPeobpa3oBaHm

CMTHaNoB, NOCTyNaLWmX OT ra3ouyBCTBUTENIbHbIX CEHCOPOB (Y4YBCTBUTENbHbIX 3Je-

MEHTOB), B LdppoBble 3HaUeHNA KOHLeHTpaLuum rasos. [lonyyeHHble 3HaYeHMA KOH-

LeHTpaunmy TPaHCIMPYIOTCA BO BHEWHMe ceTu nepepaun nHdopmauum (undposblie

1 aHanorosble) U/unmn otobpakatTca Ha ULMPPOBOM MHAMKATOPE.

B 3aBMCMMOCTM OT U3Mepsembix BellecTs, B [A NCNONb3yoTcA ra3ouyBCTBUTENbHbIE

CEHCOpbl, OCHOBAHHbIE Ha Pa3fINYHbIX MPUHLMNAX Npeobpa3oBaHus:

+ MONYNpPOBOAHUKOBLIN — Ha afcopbumnmn razoobpasHoOro BelecTBa NOBEPXHOCTbIO
rasouyBCTBUTENIbHOIO CJIOA CEHCOpPA C U3MEHEHUEM 3NEeKTPUYECKOro CONpoTUB-
NeHuns 3TOro cfos;

+  JNIEKTPOXMMUYECKUN — Ha BO3HUKHOBeHUN S[]C Ha aneKTpoaax ceHcopa Npu Xu-
MUYECKOW peakLnn C MU3MepAeMbIM BELLECTBOM;

+ TEePMOKaTalIMTUUYECKUIN — Ha TEPMOXUMUYECKOW peakumn ropioyero BeliecTBa
C KMCNIOPOAOM BO3AyXa Ha MOBEPXHOCTW KaTanm3aTtopa YyBCTBUTENbHOrO ne-
MeHTa C BblgenieHVeM Tenna U M3MeHEHUEM 3M1eKTPUYECKOro COMpoTUBIEHUA
ceHcopa;

« OMTUYECKU — Ha u3bmpaTeslbHOM MOTJIOWEHMM Fa3aMmn SHeprum B MHPpakpac-
HOW, BUAMMOWM 1 ynbTpaduroneToBon obnactax cnexkTpa;

+ TEPMOKOHAYKTOMETPUYECKUI — Ha OCHOBE Pa3nnyma TenonpoBOAHOCTM BO3yX
W LienieBblX ra3os;

+ QOTOUOHMN3ALMOHHbBIN — HA OCHOBE U3MEPEHMA BENMUYNHBbI MIOHHOTO TOKa npu ¢o-
TOMOHM3aLMN aHaNN3MPyeMoro rasa.

3. BbIXOOHbIE CUTHAJbI
BbixogHble curHanbl IC:

+ noKa3aHuAa ymdposoro gucnnes (KOHUeHTpauua);

+ CBETOAMOAHAA MHAWKaUMUA NPEeBbIEHNA MOPOroB KOHLUEHTPALMN N NCNPaBHO-
CTV AATUKnKa;

+ YHUPUUMUPOBAHHBIV aHANOroBbIN BbIXOAHOWM curHan "TokoBasa netna 4-20 mA";

« uyndposoi curHan no npotokony MODBUS RTU no kaHany RS-485 (B ceTeBbix
BapMaHTaxX KOHCTPYKTUBHOIO MCMOMHEHNA);

+ BbIxoAbl pene ("cyxon KOHTaKT"), 3amblKalowWwmeca npu oTCYTCTBMU dNeKTponuTa-
HMA N NPEBbIEHNN MOPOroB KOHLEHTpauum (B cnyyae KUCnopoga — Npu CHuKe-
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lasoaHanusartop "CeHcoH-CB-5021"

HUW KOHLUEHTPaLMW HUXKe LOMYCTUMOrO YPOBHA 1 ee MpeBblleHnN 3aaHHOro
nopora);
BbIXOA 717 YyNPaBAeHUA BHELWHUM CBETO3BYKOCUTHAIbHBbIM YCTPOMCTBOM.

OCOBEHHOCTU U NPEMMYLLECTBA

BN aHaIM3MPYyeMOro BellecTBa NOSIHOCTbIO onpefenaeTca NPUMeHEeHNEM KOH-
KpeTtHoro NCM. CMeHMB 3TOT MOAYSb, MOXHO M3MEHNTb onpeaenaemMbli ras. [pu
3TOM He TpebyeTcAa 3aMmeHATb BClo [C;

nosepke noanexnt Tonbko NCM, BXoaALWNIN B COCTaB ra3oaHannUTUUYeCKon cu-
CTeMbl;

KOHCTPYKUMA WCKIOYaeT BO3MOXHOCTb HenpefHaMepeHHbIX BO34eNCTBUN
Ha n3mepuTtesibHble 610KM NPU MOHTa)ke Npnbopa 1 NOAKIIOYEHUN SNeKTpuYe-
CKUX Kabenen;

undpoBad N CBETOANOAHAA MHANKALNSA;

BO3MOXHOCTb YCTaHOBKM MOPOroB cpabaTbiBaHNA U pPeXrnMoB paboTbl B none-
BbIX YCNIOBUAX C MOMOLLbIO BCTPOEHHOW KnaBuaTypbl;

BO3MOXHOCTb Y[aNeHHOro pa3smelleHnsa M3MepuTesibHOrO MOAYNA Ha Kabene
annHowm go 1,8 m;

OBJIACTb MPUMEHEHWA

I'C "CeHcoH-CB-5021-CM" cocTouT 13 MOAyNnen, Kax<Abl U3 KOTOPbIX BbiMyCKaeTcA BO
B3pPblBO3aLULLEHHOM UCNoNHeHn (d-ob6onouka). Obnactb npumeHeHua I'C — B3pbIBO-
onacHble 30Hbl KNaccoB 1 1 2, B KOTOPbIX MPY HOPMaNbHOW SKCMyaTaLmm 3neKTpoobo-
pyZLoBaHWA 1/1Unn B cJlyYae BO3HUKHOBEHUSA aBapun BO3MOXXHO 06pa3oBaHme B3PbIBOO-
MacHbIX ra30BblX CMecel:

B MECTax YCTAaHOBKMN TEXHONOTMYeckoro obopynoBaHusa B npouecce fobblun, nepe-
PaboTKN, TPAHCMOPTUPOBKU 1 XpaHeHUA HedTU 1 ra3a

Ha NpeanpuATUAX XUMUYECKON 1 MeTaslypruyeckor npoMbILIEHHOCTH, JTAKOKPa-
COYHbIX NPOU3BOACTBAX, MPON3BOACTBAX YAOOPEHU 1 NNAaCcTMACC;

Ha CeNIbCKOXO03ANCTBEHHbIX 06beKTax (KMBOTHOBOAUECKUE HepPMbI, XPaHWNLLA CEJlb-
CKOXO03AMCTBEHHOW NPOAYKLMU, S1EBATOPbI U Ap.);

Ha NpPeanpPUATHAX NYLLEBOWN NMPOMBILIIEHHOCTH;

B OYMCTHBIX COOPYKEHUAX;

Ha NpenPUATUAX TOMJIMBHO-IHEPreTUYECKOrO KOMMEKCa, KOTENbHbIX;

B GOPTOBbIX CMCTEMAX MOPCKIX M PEUYHBIX CYLOB;

Ha 0ObeKTax MPUOPEXHON 30HbI (HaNMBHbIE 3CTaKafbl, MOPCKUE TEPMUHAMbI U NP.);
BO MHOXECTBE APYr1X NMPUIoXeHWU.
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6. MTHOOPMALIMA ONA 3AKA3A
lasoaHanutuyeckme cncrtembl "CeHcoH-CB-5021-CM" BbiNycKaloTcA B pa3fiMuHbIX Bapu-
aHTax KOHCTPYKTUBHOIO UCMOMNHEHNA.

O603HaueHe nNpu 3aKase:

CeHcoH-CB-502x-CM-Y-G-S

L Tun ceHcopa: Ol - onTtuyeckuin, MM - NONYNPOBOAHNKOBbBIN,
TK - TepmoKaTanutuueckuii, 3X — 3n1eKTpoXUMUYECKUiA,
TM - TepMmoKoHAYKTOMeTpUYecKunii, DU - GOTONOHMN3aLMOHHBI
M3mepsAembli KOMNOHEHT
1 HOMep frana3oHa u3MepeHunin (Tabn.1)

01 - TexHoNOrNMYeckoe NCNosIHeHne

Mpu3sHak I'C (ecnu TpebyeTca)

BapuraHT KOHCTPYKTUBHOIO NCMONHEHWA:
01 — ¢ BBIHOCHBIM M3MepUTENIbHbIM Moaynem; 02 — 6e3 HAMKaTof

Mogenb

Tvn rasoaHanusartopa

[na nogknioueHns Kabenen He06XoAMMO UCMOJb30BaTb CePTUGULIMPOBAHHbIE B3Pbl-
BO3allMLieHHble KabenbHble BBOAbl. B KomnnekT noctaBku C "CeHcoH-CB-5021-CM"
MOTYT BXOAUTb B3PbIBO3aLLYMLLEHHbIE KabebHble BBOAbI. KOHKPETHbIV TVM KabenbHOro
BBOJA 3aBUCUT OT UCMOMb3yeMbIX Kabenei 1 cornacoBbiBaeTCA NPy 3aKase.

MeTponorunyeckre xapaktepuctnkm FC NOMHOCTbIO ONpefenAlTCcA rasoaHannsaTo-
pom "CeHcoH-CM-9001". CBegeHuA O Anana3oHax M3MepeHUs, KOHLUEHTpauum n OTHO-
CUTeNbHOW NOrpeLwHOCTN ra3oaHanmsatopa "CeHCoR" npuBeaeHbl B Tabn.2.

Tabnuya 1. Memponozuyeckue xapakmepucmuku 2azoaHanauzamopos "CeHcoH-CB"

U3mepsaembin | InanasoH Onana3oH Mpepenbi | Kog gna
KOMMOHEHT n3MepeHunin nokasaHuin &%, % 3aKasa (Q)

MonynpoBogHNKOBbIE, ONTUYECKNE, NTeKTPOXMUYeCKIe,
TePMOKOHAYKTOMeTpurUec-Kme n GoTonoHn3aLIoHHbIe CEHCOPbI

Asota guokcug | 0.1-30 mr/m® 0-30 mr/m? 15 NO2-2
(NO,) 10-500 mr/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




n FazoaHanusatop "CeHcoH-CB-5021"

U3mepsaembin | Anana3soH [OnanasoH Mpepenbi | Kog gna
KOMMOHEHT n3mepeHnn nokKasaHumn &, % 3aKa3sa (G)
0,001-1 06. nona, % | 0-1 06. gona, % +15 H2-1
Bogopoa (H,) 0,01-4 06. gonsa, % | 0-4 06. gons, % +10 H2-2
1-100 06.nona,% | 0-100 06. gona, % | £5 H2-3
Bopopop
XJIOPUCTbIN 0,01-30 mr/m3 0-30 mr/m? +25 HCI-1
(HCh
lenuin (He) 1-100 06. gonsa, % 0-100 06. gonsa, % | +20 He-1
0,01-1 06.gona,% | 0-1 06. gona, % +10 02-1
Kucnopoa (0,) | 0,1-30 06. gons, % | 0-30 06. gons, % +5 02-2
1-100 06. pons, % 0-100 06. nonsa, % | +1 02-3
0,001-1 06. nona, % | 0-1 06. gona, % +10 CH4-1
0-5 06. gons, % +10 CH4-2
MeTaH (CH,) 0,01-5 06. ponsa, %
0-100 %HKIP +10 CH4-4
1-100 06.nona,% | 0-100 06. nona, % | 5 CH4-3
MetaHon 3 3 . 3 )
(CH,OH) 0,1-30 mr/m 0-30 Mmr/m +20 CH30H-1
0,001-1,7 06. nonga, % | 0-1,7 06. gons, % +10 C3H8-1
MponaH (C,H,)
0,06-100 %HKIMP 0-100 %HKIP +10 C3H8-4
0,1-30 mr/m? 0-30 mr/m? +10 H2S-2
CepoBopopog
(H25) 1-200 mr/m3 0-200 mr/m? +10 H2S-3
0,1-30 mr/m3 0-30 mr/m3 +10 S0O2-2
Cepbl guoKcug,
(50,) 1-300 mr/m? 0-300 mr/m3 +10 S0O2-3
50-3000 mr/m? 0-3000 mr/m3 +25 CH-1
YrnesopopoAel 0,05-1 06.g0ona,% | 0-1 06. gona, % +10 CH-2
(Cz_cm)
5-100 %HKIP 0-100 %HKIP +10 CH-4
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U3mepsaembin | nanasoH OnanasoH Mpepenbl | Kog gna
KOMMOHEHT n3mepeHnn nokKasaHumn &, % 3aKa3sa (G)
100-2000 mr/m3 0-2000 mr/m3 +20 CO2-1
Yrnepopna _ _ _
avokcua (CO)) 0,01-506. gonsa, % | 0-5 06. gona, % +15 CO2-2
1-100 06.nona,% | 0-100 06. gonsa, % | £10 C02-3
0,1-300 mr/m3 0-300 mr/m3 +10 CO-2
Yrnepopa
okema (CO) 10-3000 Mr/m? 0-3000 mMr/m? +10 Co-3
®opmanbaerng _ 3 . 3 )
(H,CO) 0,1-30 mr/m 0-30 Mr/m +25 H2CO-1
Xnop (CL) 0,1-30 mr/m? 0-30 mr/m3 +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. fons, % C2H50H-2
re 0,32-50 %HKMP 0-50 %HKMP + C2H50H-4
TepMmoKaTanuTnyeckme CeHCopbl
0,01-2 06.gonsa, % | 0-2 06. gona, % +10 H2-21
Bonopoa (H,)
0,25-50 %HKIMP 0-50 %HKIMP +10 H2-41
0,01-2,506.00n9,% | 0-2,506.00n8,% | +10 CH4-21
MeTaH (CH4)
0,23-57 %HKIP 0-57 %HKMP +10 CH4-41
0,001-0,85 06. 0-0,85 06. gons, % | £10 C3H8-11
nons, %
MponaH (C3HS)
0,06-50 %HKIP 0-50 %HKMP +10 C3H8-41
0,05-0,506.00n8,% | 0-0,5 06. gonsa, % +10 CH-21
Yrnesogopogbl
(-G 5-50 %HKMNP 0-50 %HKIP +10 CH-41
0,01-1,55 06. gons, % | 0-1,55 06. gona, % | £15 C2H50H-21
JTaHon
(GH,0H) 0,32-50 %HKIP 0-50 %HKMP +15 C2H50H-41

*
6 — 0CHOBHASA OMHOCUMEIbHASA noepewHoCmMeo
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7. OCHOBHbIE TEXHUYECKWUE XAPAKTEPUCTUKU

Tvn n3meputenbHoro npunbopa

la3oaHanmnszatop "CeHcoH"

Matepuans! Kopnyca:

AnOMNHMEBDBIN CNNaB
(moaynb MKNYC);

+ HeprkaBelowan CcTanb
(mogynb MKT-3m)

MapKupoBKa B3pbiBO3aLL/TbI

1Exd IICT6 Gb X

CreneHb 3awWmnTbl KOpnyca
OT BHELLHWX BO3AENCTBUN

IP66

TemnepaTypa oKkpy»xatoLieli cpefbl

-60...+50°C

OTHOCKTENbHAA BNaXHOCTb

30-95%, 6e3 KoHAeHcauny Bnarv

[aBneHne

OT180 no 104 kla

FabapwTbl, He bonee

150%261x105 Mm (6e3 yyeTa KabenbHbIX
BBOJOB 1 BHELLHMX YCTPOWNCTB)

Macca, He 6onee

1,8 kr

KabenbHble BBOADI

[1Ba KabenbHbIX BBOAA,
nogcoeanHuTesbHasa pe3bba M20x 1,5

HanmeeHme SJIEKTPONNTAHUA:

¢ HOMWHaNbHOe

24 B nocTosAHHOro ToKa

. [mnanasoH

18-27 B nocTtoAHHOro TOKa

MoTpebnaemasn sanekTpuyecKas
MOLLHOCTb, He bornee

2,5B1

BbixoaHble curHanbl:

+ aHanoroBbIi

"TokoBas netnsa 4-20 mA"

« ymbposon

RS-485, npotokon MODBUS RTU




PYKOBOACTBO no 3KcnmiyaTaynn

+ JNIeKTPOHHbIe pese "Cyxomn KOHTaKT"

HopmanbHo-pa3omkHyTble ("Mopor 1°,
n "Mopor 2") 150 MA, go 27 B (nocTtosaH-
HbIV U NepPeMEHHbIN TOK)

HopmanbHo-3amkHyTOe ("Hewncnpas-
HocTb") 150 MA, 27 B (MOCTOAHHbBIN 1N
nepemMeHHbI TOK)

YnpaBsneHue 3ByKOCUTHaNbHbIM
YCTPONCTBOM

24B

Tunbl ceHcopoB

OnTunyeckune, NONyNpPOBOAHNKOBbIE,
TePMOKATaIMTUYECKNE, SNTEKTPOXNMU-
uecKkmne, TePMOKOHAYKTOMETPUYECKNE,
$OTOMOHM3aLMOHHbIEe

BPEMH Cpa6aTbIBaHVIﬂ CUrHannsauumm,

He 6onee 10¢c
CpenHuin cpok cny»kbbl ceHcopa [o 3 net
CpenHuii cpok cny»6bl I'C 10 net

8. HAJINYUNE CEPTUOUKATOB

CBueTenbCcTBO 06 YTBEPXKAEHWM THMA CPELCTB M3MEePEHUIA.

Ceptudurkatbl 06 yTBEPXKAEHMM THMNa CPefCTBa U3MepeHnin B pecnybnmkax benapycb
1 KasaxcTaH.

CepTudurkatbl COOTBETCTBUA TPEHOBAHNAM TEXHUUYECKOTO perfiameHTa TaMoXKeHHOro
coto3a TP TC 012/2011 "O 6e3onacHocTn 060opyaoBaHKA Ans paboTbl BO B3pbIBOOMAC-
HbIX cpepax".

Ceptudukat coorBeTcTBMA TpeboBaHuAM FOCT P 52319-2005 (M3K 61010-1:2001) n
FOCT P 51522.1-2011 (M3K 61326-1:2005). Cuctema ceptudukauumm FOCT P.
Jeknapauma o cootBeTcTBUM TpeboBaHuam TP TC 020/ 2011 "DnekTpomarHuT-
Hasi COBMECTUMOCTb TEXHNYECKNX CpefCcTB".

CepTudurkaT COOTBETCTBUA CUCTEMbl MEHELKMEHTA
FOCT P CO 9001-2015 (ISO 9001:2015).

CBMAeTeNnbCTBO O TUMOBOM 0f06PeHUN POCCUNCKM MOPCKM PerucTpoM CyfoXoa-
ctBa N°19.07158.120.

MNMoppobHee cMm. Ha caliTe www.senson.ru

KauyecTBa TpeboBaHUAM
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9. MEPbI MPOMBILWNTIEHHO BE3OMNACHOCTU

« K pabote ¢ I'C gonyckatoTcs nuua, n3yymBLive HacTosiliee PyKoBogCTBO MO 3KC-
nnyatayuu, npoweawmne NHCTPYKTaXK NO TexHnke 6e30MacHOCTU 1 umeroLme
KBanMPpuKaLumMoHHyto rpynny no snektpobesonacHocTn He Huxe lll, a Takxe go-
KYMeHTbl YCTaHOBNeHHOro o6pasua focroptexHagsopa.

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

« MNpwu pabote c IC OMKHbI BbIMOMHATLCA MEPONPUATHA MO TEXHNKe 6e30MacHo-
CTV B COOTBETCTBUY C TpeboBaHMAMM "TIpaBUN TEXHNYECKON SKCMTyaTaL My dMeK-
TPOYCTaHOBOK noTpebuTteneit’, B Tom yncne . 3.4 "SneKTpoyCcTaHOBKM BO B3pPbl-
BOOMAacCHbIX 30Hax".

- Ta3oaHanuTMyeckas cMcTema JOJIKHA ObITb MOAKI/IOUEHA K YCTPONCTBY 3a3emiie-
HUA.

Cnepyet obeperatb C oT ygapoB no Kopnycy, BMOpauuii 1 MeXaHUYecKux

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

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

ONnAa JocTyna BO3Ayxa K ra3o4yBCTBMTE/IbHOMY CEHCOpPY ra3oaHannsaTtopa. Cnegyer

neprognyeckn yoanaTb 3arpA3HeHUsA CTpyemn CyXoro ckaToro Bo3ayxa.

Bo nsbexaHvie Bbixoda 13 CTPOA TEPMOKATANTUTNYECKNX U NMOJTYNPOBOAHMKOBbIX CEH-
copoB KATETOPUYECKWM 3ATMPELLAETCA nogaya Ha CEHCOPbI YMCTOro MeTaHa, NPOoMaHxa,
OyTaHa 1 pyrvx roproUmnx rasos 1 NapoB C KOHUeHTpauuen 6onee 100% HKIP.

He pekomeHayeTcA 3KCNyaTMpOBaTh ra3oaHann3aTop Npu KOHLUEHTPaLMAX KOHTPO-
NMpYyeMbIX ra30B, MPEBbILIAIOLLMX HOMUHAJIbHBIE AMaNa30Hbl M3MepeHus (Tabn.2).

3AMPELWAETCA skcnnyatauma [C ¢ noBpeXAeHHbIM KOPMYyCOM, a TakKe UCMosb-
30BaTb B e€e COCTaBe ra3oaHanu3aTop Mocjie UCTeYeHMA CPOKa AelCTBUA NocneaHen
MoBepKW.

3AMPELWAETCA BckpbiBaTb Koprnyc [C BO B3pbIBOOMACHbIX 30Hax 6e3 OTKoUYeHUs
3MEeKTPONUTAHNA.
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10. YCTPOUCTBO

"CeHcoH-CB-5021" BbIMOIHEH NO MOAYNbHOMY MPUHLMMY. KOHCTPYKTVBHO OH COCTOUT U3:

+ VHTenneKkTyanbHoro ceHcopHoro moayna (MCM) ( B cnyuae I'C - ra3oaHanusaTtopa
"CeHcoH-CM-9001"),

+ uHTepdencHoro mogyna (MKT-3m),

+  MOAyNnA KOMMyTaUuu, UHANKaLMK, ynpasneHna n conpsxenuna (MKNYC) (puc.1).

CeHcoH-CB-5021-CM MKWNYC MKT-3m Nncm
CeHcoH-CM-9001

.

NHTepdeicHbIn moaynb
MKT-3m
C IHTeNNeKTyabHbIM

CeHCOPHbIM Moaynem
/ CeHcoH-CM-9001

Puc.1. "CeHcoH-CB-5021" 8 6azosom uchosiHeHUU (a) u ucnosiHeHue 6e3 uHOUkamopa
"CeHcoH-CB-5021-02" (6)
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NHTepencHbIi Mogynb

Konbuo
3a3emsieHmns

Mogynb MKNYC

Puc.2. icnonHeHue "CeHcoH-CB-5021-01" ¢ 8bIHOCHbIM U3MepumesioHbIM MoOysieM

Puc.3. [MooknoueHue CM ("CeHcoH-CM-9001")
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Tabnuya 2. BapuaHmel KOHCMpyKmueHo20 ucnosiHeHus 'C "CeHcoH-CB-5021-CM"

UHTepdencHbin WHpukatop :
R MoAynb 1 WITIOMUHATOP e
CB-5021 BcTpoeHHbIn Ectb Ectb Ectb
CB-5021-01 BbiHOCHOWM Ectb Ectb Ectb
CB-5021-02 .
(6e3 MHaMKaTopa) BcTpoeHHbIn Het Ectb Ectb

Hannuve n KoHourypaums mogynen 3aBUCUT OT BapuaHTa KOHCTPYKTVBHOIO UCMON-
HeHuA (Tabn.2.).

NHTepdericHbI moaynb BbINOMHEH B KOPMNYyCe U3 HepXkaBeloLlen cTanu. B Hem pasme-
LLL@eTCA UHTENNEKTYaNbHbIN CEHCOPHbI MOAYSb C Fa304yBCTBUTENIbHBIM S/1IEMEHTOM.

B 3aBMCMMOCTV OT BapuaHTa KOHCTPYKTUBHOIO WUCMOMHEHUA, NHTEPPENCHBIA MOAYb
MOXET ObITb BKPYyYEH HemocpeacTBeHHO B Kopnyc MKUYC nnn nogknioyatbcsa K Hemy
kabenem gnviHon 1,8 M yepes KabenbHbIN BBOSA (prc.2).

WHTennekTyanbHblli CEHCOPHbIN Mogynb (razoaHanmsatop "CeHcoH-CM-9001") obe-
cneyvBaeT MeTposornyeckue xapaktepuctnkm IC. ICM moryT 6biTb pa3fiMyHbIX TUMOB:

+ TepMoKaTanuTuyeckue (roptoume rasbl);

+ onTnyeckue (roptoyme rasbl, AMOKCUA Yrnepoaa);

+  2NEeKTPOXUMUYECKME (TOKCUYHDBIE Fa3bl, BOLOPOZ, KUCIOPOL);

+  TEPMOKOHZYKTOMETpUYecKure (renni, MeTaH, BOJopon);

+  (pOTOMOHU3ALMOHHbIE (CBEPXMarible KOHLEHTPaLUN);

+ MONYNPOBOAHUKOBbIE (aJIKaHbl, CyMMa YrneBof0pPOA0B, BOQOPOL, OKCUA YIiepoaa).

NCM nopgkntoyatoTca K pasbemMy MHTepdencHOro Moayns, reoMeTpus KOToporo UCKIIHo-
YaeT BO3MOXKHOCTb HEMPABWUIbHON YCTAaHOBKM (puc.3).

HaBuHuUMBatoLWasACs KpbilKa C OrHemnperpagnTesibHOM CETKOM 0becneurBaeT B3pblBO-
HenpPoHMLIAEMOCTb 06010UKK NHTepdercHoro moaynsa ¢ MCM, a Take 3amTy ceHcopa
OT BRaru, Nbiav 1 MEXaHWYECKNX NOBPeXaeHnn. BHUmaHue! 3akpydusatime 3aujumryio
KpbIWKY MOJ1bKO pyKoU, He npusiazas ycusuli 0/18 3amsA2uedHus pe3s608020 coeduHeHuUs!

Moagynb MKUYC pa3melleH BO B3pblBO3aLULEHHOW MeTanamyeckon oborouke
C 3aBMHUYMBAIOLLENCS KPbIWKON. KpbllwKa CHabKeHa repMeTU3nNpOBaHHbIM CTEKJIAHHbBIM
OKHOM.

BHyTpum Kopnyca pa3meLleHbl TPy SNeKTPOHHbIX Moayna (pnc.4):

+ NPOLECCOPHbIN MOAYb;
+  MOAynb KOMMyTaLWy;
«  MOAynb MHAMKaLUW 1 yNpaBneHus.
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Mogynb VHAUKALMW 1 yNpaBieHns

[poueccopHbI Moaynb

Mogynb KommyTauum

Puc.4. SnekmpoHHsie modynu MKNYC

Moodyne kommyTaumm B coctase MKUYC ocHalleH KOMMYTaLUOHHbBIMK pa3beMami
Tuna "pa3pbiBHasA konoaka" OHM obecneumBatloT NOAKNOUEHNE Kabena snekTponuTa-
HUA 1 nHTepdelica "4-20 MA", Tpex nap BbIXOAOB "CyXO KOHTaKT" (371eKTPOHHbIE KITtouL)
NA NOAKMOYEHUA BHELIHUX YCTPOWCTB, a Takke UHTepdelica RS-485. [ina paboTbl B
cet RS-485 npepycMoTpeHa CbeMHasA nepemMbluka ANnA NOAKIOUEHUA TEPMUHUPYIO-
wero pesuctopa (120 Om).

Modyne uHOUKayuu u ynpassieHuss COOEPXUT KHOMKN AJ1A YNPaBNeHUa peXxmmamu
paboTbl Nprbopa, a TakkKe MHAMKATOP ANA OTOOPaKeHWs U3MEPEHHOW KOHLIEHTPALUH,
npeaynpeXXaeHnin 0 HeMCNPABHOCTAX U NPEBbILLEHNN 3aAaHHbIX MOPOroB KOHLEHTPaLWK.

Bo3morHo ncnonHeHue I'C "CeHcoH-CB-5021-CM" 6e3 moayns MHAVMKaUWUW 1 ynpas-
neHus (ncnonHeHust CB-5021-02) ansa cHMKeHWA o6Lwero aHepronoTpebneHus npubopa.
B 3TOM cnyyae unnioMMHaTOP Ha KPbILWKe Kopryca OTCYTCTBYET.

11. NOPAQOK PABOTDI

I'C BKNtOYaeTCcA Npu nogaye Ha Hee HanpskeHUA NuTaHua (24 B). MNpwy 3Tom BbINONHA-
€TCA CTapTOBbIV TeCT ANA NPOBEPKM CUCTEM UHAMKALMMK AnuTenbHoCTblo 18 ¢, nocne
yero npubop aBTOMATUYECKU MepexoauT B paboumnin pexnm (OCHOBHOe COCTOAHME).
B 3aBMCUMMOCTM OT TVNa CEHCOPa, BbIXOA4 HA PAabOUN N3MEPUTENbHBIN PEXM MOXET
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MKWyC
noror 1 @ @ nopor2

0ors

MetaH CH4 , % 06.

O

HewncnpaBHocTb MutaHne

LleneBow ras
1 efViHMLa U3MepeHus

KHonouHasA knaBmatypa

Puc.5. Modyns uHOUKayuu u ynpagsaeHus

3aHATb OT 15 ¢ A0 10 MUH.

KoHueHTpauusa otobpaxaeTca Ha MHAMKATOpe B eAMHMLAX N3MEPEHMSA, YKa3aHHbIX
Ha NMLUeBOW NaHenu 1 B nacnopTe npnbopa (puc.5).

KoHueHTpauma Takke TpaHCIMPYeTcA MO aHanoroBomy KaHany "TokoBasa netns
4-20 mA". MNpu 3TOM TOK | NponopunoHaneH KOHLEHTpaLM N3MepAemMoro rasa 1 onpe-
Zensetca no popmyne

—_

I=16ﬂ+4[MA],
C,-C

roe H L

C - TekyLUMe NoKa3aHMA KOHLIEHTPaLUKN Ha MHANKaTOpe,

C,, 1 C_ - BEPXHUI 1 H/XKHNI NPefesibl LWKaJibl U3MEPEHVA ra30aHany3aTopa, yKkasaH-
Hble B nacrnopre. KoHueHTpauusa C, n Bbiwe cooTtseTcTByeT 20 MA, C 11 Huke — 4 MA.

BbixofHoW crrHan 0 MA 03HayaeT HencnpaBHOCTL Nprbopa.

Momymo KaHana "TokoBasA MeTNA', KOHLEHTPALMA TakxKe NepeaaeTcsa No ceTeBOMy UHTEp-
dericy RS-485 no npotokony MODBUS RTU.

Cucrtema HgnMKaummn

Cuctema nHAVKaumm BKtoYaeT (prc.5):

« yeTblpexpaspAaHbIA 8-CerMeHTHbI MHAMKATOP, NMOCTOSSHHO OToOpakatowmin n3me-
peHHble 3HaueHnA KoHUeHTpauun. idopmauma obHoBnseTcA ¢ nepuogom 4 ¢;
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+ YeTblpe CUTHaNbHbIX CBETOANOAA:

+ 3eneHblln — "TlnTaHme" — ropuT NPU NOAKNOUYEHNN SNEKTPONUTAHWSA;

+ XKenTtbli — "HeuncnpaBHOCTL" — CUrHanM3auma HEMCNPaBHOCTY (OTCYTCTBUSA) CEHCO-

pa;

+ ABa KpacHbix ("Mopor 1" n "Mopor 2") — npeBblleHre 3afaHHbIX YPOBHEN KOHLIEH-

Tpauuu.

B cnyuae HemcnpaBHocTn ICM BKOUYAETCA XeNTbll CBETOAMOL, B PeXMe MUraHus
(1 Tu). Mpw 3TOM Ha MHAMKaTOpPe BbiCBeYMBaeTcsa coobuieHme Err. HencnpaBHOCTb ceH-
copa naeHTMGULMpPYeTCA No OTCYTCTBUIO OT HEro curHana B TedeHme 30 c.

Mpwn gocTukeHn 3aAaHHbIX MOPOroB KOHLEHTPALUN HauMHAOT MUraTb CBETOAMOADI
"Mopor 1" n "Mopor 2" (c yactoton 1 'y). MHANKaumnA NpeBbILEeHA NOPOroB OTK/IOYa-
eTCA, Koraa u3MepeHHoe 3HayeHVe KOHLeHTPaLmmn CTaHOBUTCA Ha 5% HXKe Noporosoro.

MpeasycmoTpeH cneumanbHbI PeXxnuM BKOYEHUA aBapuiiHon curHanusauun O,.
[maBHbIM 06pa30oM, OH NpeAHa3HaYeH AN N3MepPeHNA KOHLEHTPALMK KNCI0POoaa B BO3-
ayxe. B pexume O, nHaukatop "lMopor 1" BKIOUAETCA, KOTAA KOHLEHTPALVA CTaHOBUTCA
HWXE nopora 1 (1 OTKNOYaeTCs, KOrAa OHa HauMHaeT NpeBbiwaTb nopor 1 Ha 5%).

B pexume O, ceeToguon "Mopor 1" muraet ¢ Basoe 6onblueit yactoton (2 M) (puc.6).
NHavkatop "Mopor 2" cpabatbiBaeT Npy NPEeBbILEHMN MOPOra 2, Kak 1 B OObIYHOM
pexume n3mepeHus.

VIHOMKATOPOM BKJTIOUEHHOTO pexuma O, CyKUT 3eneHbli CBETOANOA, MUraloLui
pa3 B 5 c. OQHOBPEMEHHO C 3TUM PEXMMOM PEKOMEHAYETCA MPUMEHATb PEXNM 3BYKO-
BOW curHanu3auum 3 (Cm. HUXKe).

KoHueHTpauuma
HuXe nopora 1,
yactoe muranue (2 'y)

Mutanue (pa3 B 5 ¢)

Puc.6. OcobeHHOoCMU UHOUKAUUU 8 pexxume 0,
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YnpaBneHune BHEWHUMU YCTPOCTBaMN
I'C ocHaleHa TpemMA 3NeKTPOHHbIMU K/loYaMU TUMA "CYyXOM KOHTAKT". DNeKTPOHHble
kntoun "Pene 1" n "Pene 2" — HOpManbHO-Pa3OMKHYTble, OHM 3aMbIKalOTCA OL4HOBPEMEHHO
co cpabaTbiBaHUeM nHaMKaTopos "Mopor 1" u "Mopor 2", CooTBETCTBEHHO.
DNEeKTPOHHbIN Koy "HencnpaBHOCTL" — HOPManbHO-3aMKHYTbIN. OH pa3mbiKa-
eTcsl NPu UcnpaBHoOM paboTe Npubopa, 3amblKaeTca Npu cpabaTbiBaHUW MHAWKA-
Topa "HencnpaBHOCTbL', a TakKe Mpu OTKOUYEHUN SNEKTPONUTAaHNA ra3oaHannTum-
YecKomn CUCTEMbI.

3ByKoBasa curHanusauma
OnunoHanbHO BO3MOXHO ncnonHeHmne C co BCTPOEHHbIM 3BYKOCUTHATbHbIM YCTPO-
ctBoM C3Y-01 (purc.7). OHO NnprcoennHAETCA K OfHOMY M3 MeCT nofKtoveHns kabenb-
Hbix BBOAOB. C3Y BKNtoUYaeTCAa ogHOBPEMeHHO co ceeToguogamu "Mopor 1 n Mopor 2",
Bo3MOXHbI YeTbipe pexrma 3ByKOBOW CUrHann3auunmn:

0 - 3ByKOBas CUrHanM3aLma OTKITIOYEHa;

1 - 3ByKOBas CMrHanu3auma BKYaeTCA Npy JOCTUKeHMM nopora 1;

2 - 3ByKOBas CUrHanM3aLma BKJIOYaeTCA NPy JOCTUXKEHMM NOpora 2;

3 - 3ByKOBaAa curHanusauma ana pexuma O,. BknoyaeTcAa npyu [OCTUXKEHUM
nnopora 1, nopora 2.

#42

Puc.7. "CeHcoH-CB-5021" co caemo3sykoseim ycmpoticmeom C3Y-01
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12. YCTAHOBKA U NOAKTIOYEHUE
PasmeleHne
la30aHanmM3aTop HeOOGXOAMMO pacronaratb Tak, YTobbl MHTepdencHbIn moaynb ¢ ICM
6bln HaNpaBneH BePTKanbHO BHK3 (p1C.8). DTO MPenATCTBYET NonagaHuWio Baru, Nbiim
1 NOCTOPOHHMX NpeaMeToB Ha GUbTP rasoaHanmsatopa. Hanbonee npocton cnocob
MOHTa)Ka — KperneHue K CTeHe C MOMOLLbIo OTBepCTUIA Ha dnaHue npubopa, cornacHo
puc.8 1 9. BoIHOCHOI MHTEPdENCHBIN MOAY/b KPEMnUTCA Ha KPOHLUTEHE 1 TaKXe pac-
nosiaraeTca BePTMKaNbHO, KPbILWKOW BHU3 (pnc.9).

MomHume: npasunvHoe pazmeweHue ['C — 3an10z ee 3¢h¢pekmusHoli pabomoi!

g - 7,5, 3 oTB.
| e
M 1
f N\ sennein {[(0)
o —
. w4
Jéz W
2
|
118
|
‘ 105
|
\
(3 @
149+1,5

Puc.8. [abapumHeili yepmex "CeHcoH-CB-5021"
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Bbi6op mecTa ycTaHOBKM

MecTo yctaHoBKM I'C BbIGUpPAtOT B 3a-

BVMICUMOCTH OT:

.+ Tunarasa;

+ BO3MOXHOIO MecCTa YTeYKM K CKO-
nneHna rasa, cneynPrkn Hanpasse-
HWA [BVIXXEHMNA BO3AYLLUHbIX MOTOKOB;

+  BMAMMOCTY UHAMKaTopa I'C ana nep-
CoHana;

+ ynoOCTBa MOHTaxa 1 06CnyKMBaHWA
npubopa.

C MOHTMpPYIOT B6AM3M 30HbI BO3-
MOXHOrO  rasoBbifeneHusa. BbicoTa
YCTaHOBKM Mpurbopa 3aBucMT oT ¢Gpusu-
YecKMX CBOWCTB ra3oB U XapaKTepa
paboTbl nepcoHana. [a3bl TAxenee
BOo3dyXa (Hanpumep, Yrnekucnbii ras
(COZ), npona (C3H8), Xnop (CIZ) n ap.)
6ynyT ckannuaTtbca 6nvxe K nony. Ans
Hux C ycTaHaBnMBalOT Ha BblCOTE He
6onee 1,5 m ot nona. bonee nerkue rasnl
(Hanpumep, Bogopoa (Hz), MeTaH (CH4)
n gp.) 6yoyT nogHMMaTbcA BBepX. [ns
HuX [C HY>XHO MOHTMpPOBaTb B BepX-
Helm yact nomeljeHnda. [nAa rasos,
MNOTHOCTb KOTOPbIX 6aM3Ka K BO3AyXy
(Hanpumep, yrapHbii raz CO), mecTo
pacnonoxeHna [C  onpegensetca
HanpaBfieHneM MOTOKOB BO3Ayxa. [nAa
KOHTpONA TOKCUYHbIX rasos [C pacno-
naraloT Ha YpPOBHe OpraHoB AblXaHuWA
yenioBeKa: 1A cMasaLlero B onepaTop-
Hon — 150 cm, B OCTaslbHbIX MoMelle-
HuAx — 180 cm.

CnegyeT MUHMN3MPOBaTb 3aePXKKY
pacnpocTpaHeHna ra3oBbIX NpUMecein

38

25
Q 4 oTB.

170
158

Puc.9. [abapumHelli 4epmex 8bIHOCHO20
usmepumesibHO20 MOOyA
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OT UCTOYHMKA [0 ra3oaHanusatopa. [na 3Toro Heob6xoaMMO yunTbiBaTb crielnduky
OBUXKEHNA BO3JYLUHbIX MOTOKOB B KOHKPETHOM nomelleHun. MNpuHygntenbHaa BeHTU-
NAUMA NN CUCTEMA KOHANLMOHNPOBAHNA BO3yXa NOIHOCTbIO MEHAIOT eCTECTBEHHOE
HanpaBsJieHVe NOTOKOB U, C/leAoBaTeNbHO, ONTUMaJIbHble MeCTa PacroIoXKeHNA rasoa-
Hann3aTopoB. [py NOCTOSIHHO paboTaloLLe BbITAXHOW BEHTUAALUN, GOPMUpPYIOLLEN
BO3AYLUHblE MOTOKU CO CKOPOCTbio bonee 0,1 M/c, BO3AYyx C Npumecammn byaeTt nepeme-
LATbCA K MECTY BbITAXKM MO KpaTyainLiemy pacCTOAHMIO OT TOUKN YTEYKM, He3aBNCMMO
OT M/IOTHOCTN rasa.

NHomkatop TC pomkeH 6biTb Xopowo BuieH paboTatoliemy nepcoHany. Ecnm ato
HEeBO3MOXHO, He0OXOVMO MCMONb30BaTb BHELLIHIOI CBETOBYIO 1 3BYKOBYIO CUrHanun3a-
uuio. FC no3BonAeT Kak HeMoCpPeACTBEHHO MOAKMOYaTb NCMONHUTENbHbIE YCTPONCTBA
(HanpAMmyto K NopTam TUMa "Cyxol KOHTaKT" 1IMbo uepes pene), Tak U MCMONb30BaTh ceTe-
Bble MCNONHUTENbHbIE YCTPOWNCTBa (ynpasnaemble no npotokony MODBUS).

Mpu moHTaxe obopynoBaHua [C HeOOXOAMMO YUMTbIBaTb €r0 AOCTYNMHOCTb NS Tex-
HMYeCKOro o0CNy>KUBaHWsA 1 NePUOANYECKON NOBEPKM razoaHann3aTopa .

CxemMbl nogKnyeHns

Bo3MOXHbI ABE OCHOBHbIe cxeMbl nogkatoyeHus IC (puc.10):

« 3BE3[0W: KaXK[oe YCTPOWCTBO OTAENbHbIM Kabesiem CBA3AHO C MPreMHMKOM UHGOp-
MaLuu (NysbT, NPOMbILNIEHHbIA KOHTPOSIEP, KOMMbIOTEP U T.N.);

+  WNenpom: HeCKOJIbKO YCTPOMCTB NapannesibHO NOAKMoUYEeHbl K Kabenam snekTponu-
TaHWA 1 Nepefayn AaHHbIX.
Mpwn noaknoueHnn Wnendom BO3MOXKHbI fiBa BapraHTa:

+ TMOAK/IOYEHNE C NOMOLLbIO KOMOMHMPOBAHHOIO Kabens (Coaep»KMT CUIOoBbIE U CUT-
HaNbHble Lenwu);

« TMOAKJII0OYEHME C MOMOLLbIO BHELLHEN pacnpeaenmTesisHON KOPooKu.

MoHTaX aneKkTpokabenei
I'C coeanHAIOT C UICTOYHUKOM NUTAHWA 1 BHELLHUMMN YCTPONCTBAMU KOHTPOA MO KaHany
"TokoBas netns 4-20 MA" c noMoLbio Kabens ceyeHnem ot 0,35 40 2,5 MM?, C BHELUHUMU
UCMONHUTENbHBIMM 1 CETEBBIMM YCTPOMCTBaMU — Kabenem ceveHmem ot 0,35 go 1,5 mm2,
[nAa nopkntoyeHMA K TOKOBOMY Bbixogy "4-20 MA" pekomeHAyeTcA UCMONb30BaTb
3KpaHVPOBaHHbIV MefHbI NPoBOA ceyeHrem 1,5 Mm2.
Mpw napannenbHOM NOAKMOYEHUN Py bl NPUOopPOoB no KaHany RS-485 (coegnHeHne
B Wend) pekomeHayem MCNoNb30BaTh ABa HE3aBUCUMbIX Kabensa: SKpaHMPOBAHHbIN
Kabesnb C ceyeHmem xunbl oT 1,5 fo 2,5 MM? — ANA 3neKTponuTaHuAa Npubopos, 1 3Kpa-
HMPOBaHHYO BUTYIO Napy — AN nonyyeHus Lumdbposon nHdopmaumm no RS-485. OgHako
JONYyCTUMO MpUMEHEHME KOMOMHMpPOBAHHOIO Kabens, Hanpumep, KYB 6x0,35-100.



PyKkoBogCTBO No 3KcnnyaTauum B

McTouHnK
nuTaHuA 24 B —

Ethernet, RS-485

K komnbloTtepy

McTouHnK

-

| KoHuerTpatop (RS-485) | nuTaHua 24 B

Kabenb
3M1eKTpo-
nUTaHNA ——
1 KaHana

4-20 MA

a)

NcTouHmk
nuTaHua 24 B

CUrHanbHbIN
Kabenb (RS-485)

KomnbloTtep

6)

McTOYHNK
nuTaHuA 24 B

1/

CunoBsoli kabenb

PacnpepenutenbHas

KOpO6K<’:/

RS-485

KomnbloTtep

B)

CUrHanbHbIN

Kabenb

KOMBUWHVPOBaHHbI
Kabenb

Puc.10. OcHogHble cxembl noOK/odeHus I'C: a) 38e300U, 6) witelihom ¢ KOMOUHUPOBAHHbBIM
kabenem, 8) wielighom ¢ pacnpeoesiumesibHbIMU KOPOOKAMU.
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BHumaHue! DKpaH Kabensa 3a3eMnATb TOJNIbKO CO CTOPOHbI KOHTponnepa (Komnblo-
Tepa).
MpoknagKy kabens cnefyeT BECTU MO BO3MOXXHOCTU Ha yAaNleHUM OT CUITOBOM MeK-
TPONPOBOAKMN.
MomMHMTe, NPV MOAKIMIOUEHNM INEKTPUYECKUX Kabene HeobXoaMmMoO PYyKOBOACTBO-
BaTbCA:
+ [lpaBrnamu ycTponcTBa 3NeKTPOYCTaHOBOK (MY3) rn. 7.3;
« [TpaBunamm 3KcnlyaTaumy 3NeKTPOoyCTaHOBOK noTtpebutenen (M33M1), B ToM yncie
. 3.4 "OneKTpOyCTaHOBKM BO B3PbIBOOMACHbIX 30HaX";
+ [paBunamu TexHMKM 6€30MacHOCTM NP SKCNTyaTaLlmy SNeKTPOyCTaHOBOK NoTpebu-
Tenen" (MTH);
«  VHCcTpyKumel o MOHTaXy 311eKTpoo6opy0BaHMsA, CUMNOBbLIX U OCBETUTESNIbHBIX CETeN
B3pbIBOOMNACHbIX 30H BCH 332-74/ MMCC CCCP.

MopAapok nogkntoveHna

Ona nopknioueHna I'C He TpebyeTcs cnelmanbHbI MHCTPYMEHT, KPOMe OTBEPTKM C MJio-

CK/M Wwnvuem wmpuHon 2-3 mm. Mpn moHTaxe C He gonyckamTe nonagaHuA BHYTPb

BNarv M NOCTOPOHHMX NpeameToB!

1. Vi3BneknTe 060pyaoOBaHUE N3 TPAHCMOPTUPOBOYHOW Tapbl, YOeauTecb B KOMMIEKT-
HOCTM MOCTaBKW, B OTCYTCTBMM BUANMbBIX noBpexxaeHuin. Ikcnnyatauma IC "CeHcoH"
C MeXaHNYeCKMMM NOBPEXAEHUAMY KOPMNYCa, Pa3beMHbIX U Pe3bO0BbIX COeAUHEHWIA
1 T.4. Hegonyctumal

2. YctaHoBuTe [C B BbIGPaHHOM MeCTe, UCMOoNb3yA PeKOMeHAaL MM No pasmelleHuio. ina
MOHTaKa NCMONb3ynTe TPY KPeneXXHbIX d/1eMeHTa AnameTpom 6 Mm (LWypynbl 1 Ap.).

3. OTKpyTUTe KpbilwKy Kopnyca moayna MKUYC, Bpaliaa ee npoTnB YaCOBOW CTPENKN
(pnc.11).

4. OTKpyTUTE AiBa BUHTA C HAaKaTHbIMU FONIOBKaMU, akKypaTHO CHUMUTE MPOLIECCOPHbIN
N UHIOMKATOPHbBIA MOAYNb (OHW COeAUHEHbI APYr C APYroM B HepPa3bopHbIA OOK).
OTkntoYaTb Kabenb, COeAUHAIOLLMI NMPOLLECCOPHbIN U KOMMYTALMOHHbBINA MOZYIb, He
TpebyeTcs.

5. BBepuTe CWOBblE N CUTHAlIbHblE Kabenu yepes ycTaHOBJIEHHblE KabesbHble BBO-
Abl. MHOroXubHble NPoBofa Kabens AO/MKHbI ObiTb NpeABapuUTENbHO pa3aenaHbl
N onpeccoBaHbl KabenbHbIMK HaKOHeYHKamm Tiuna HLLBW 0.34-8 unu aHanornyHbl-
MM (B 3aBUCUMOCTM OT CeueHnsa NpoBofoB). invHa BBeAeHHbIX B Kopnyc I'C npoBo-
[l0B JofKHa ObITb AOCTAaTOYHON ANA YAOOHbIX MaHUNYAALMIA U MNOAKIIOUEHWA K Ka-
6enbHbIM KOJIOAKaM.

6. OTcoefMHUTE KabeNbHYI0 YacTb Pa3pbIBHbIX KONOLOK, YCTAHOBEHHbIX Ha KOMMYTa-
LUMOoHHoM nnate. MNoagknounTte Kabenn B COOTBETCTBUMN C MAPKUPOBKOW Ha NiaTe 1 Ha
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puc.12 1 NPOYHO 3aKpyTUTE OTBEPTKON GUKCHPYIOLLME BUHTbI KabenbHbIX KONIOAOK.
7. YcTtaHOBUWTe KabenbHble KONOLKM B KOHHEKTOPbI, y6eanTech B TOM, YTO 3aLlesiky 3a-
dukcnpoBanu pasbem. BoiTaHUTe M3NMWKK Kabena HapyKy yepes KabenbHble BBO-
[bl, 3aKpyTUTEe GUKCHPYIOLLYIO FaiKy Ha KabenbHbiX BBOAAX As repmeTr3auum co-
eVHeHUA.
8. B cnyyae paboTbl C BBIHOCHBIM MHTepdencHbIM Moaynem MKT-3m, ecniv B Xofe MOHTa-

o M
. "‘q y

Puc.11. Mopsadok pazbopku MKNYC
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»Ka He06X0AMMO ero OTK/YeHUs OT Nprbopa:

+ OTCoepAuHUTe ero KabenbHyto Konoaky (X201, cm. puc.12-13);

+  PacKpyTUTe BUHTbI KONIOAKMU, N3BNEeKUTe Kabernb;

+ yCTaHOBWTE BbIHOCHOW NHTepdelcHbI Mogynb MKT-3m B Tpebyemoe mecTo ¢ no-
MOLLIbIO KPOHLUTEMHA U KPeneXXHOW rankn. [InA MoHTa)ka KpOHLWTENHa NCMOMb3yin-
Te KpenexHble 3/IeMeHTbl AUaMETPOM 4 MM;

+ MOAK/IOYMTE NPOBOJ, 3a3eMIIEHNA K KOMbLY 3a3eMJIeHNA MHTephEiCHOro MoaynA.
PekomeHayeM KoHel, NPOBOAA 3a3eM/IeHNA, MOAKNIOYAaEMOro K npubopy, onpec-
COBaTb KabenbHbIM HAKOHEYHNKOM C KPYTJibIM OTBEPCTUEM MOA BUHT M4;

« BBeauTe Kabenb OT nHTepdericHoro moayna B kopnyc MKMNYC, nogkntounte K Ko-
nofKe COrnacHoO LiBETOBOW MapKMpOBKe Ha Kabene n 0603HaYeHUAMU Ha nnate
KOMMYTaLWOHHOro moayns (Ha puc.13);

¢ YCTaHOBWTE KONOAKY B KOHHEKTOP.

9. Tpwu paboTe c ceTeBbIMM BapraHTaMN KOHCTPYKTMBHOIO ncrnonHeHua I'C, ecnn He-

06Xx0AMMO OTKMOUNTL/MOAKMOUNTE TEPMUHUPYIOLWMIA pe3nucTop (B 3aBUCMMOCTU

OT KOHOUrypaLuumn cetu), CHUMUTE/YCTaHOBUTE HAa KOMMYTALIMIOHHOW Mate nepe-

MbIUKy B nosugutio JT (cm. prc.12).

10. Ecnu B npoLecce MOHTaXa Kabesib NpoLeccopHOro Moayssi Gbil OTKIIIOUEH, MOAKIO-
yrTe ero K KOMMyTaLUVMIOHHOMY Moayto. B niobom cnyuae ybeanTech, Uto Npu MOHTa-
e pa3beMbl COEAUHUTENIBHOTO Kabensi He BbILLW U3 CBOVIX FTHE3A.

.Mpun HeobxoarMocTy NogknounTe BHewHee C3Y K pa3bemMy Ha NPOLLECCOPHOM MO-
ayne (puc.14).

1

—_

Pazbem cetn
3MeKTPONnUTaHnsA
n nHTepdeica

"ToKoBas netna

4-20 mA"
Pasbem nogknioueHms
pene

Pazbem

nHTepdencHoro

mogayns

Pazbem § Pa3zbem npoueccopHoro

UHTepdeiicHoro mMoZyns

mogzyns

Mepembluka NOLKIOUYEHUA
TEPMUHVPYIOLLEro pe3ncTopa

Puc.12. Modynbe Kommymauuu
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} Kabenb nutaHus

MpuemHunk 4-20 mA

} Kabenb nuTtaHusa

r I/IRHHVE‘leoe_ 1
> } YCTPOWICTBO C
- BHELUHUM NUTaHNeM
> J | Prewmmmmanmem
» r — — — — 1
>} L — — — — 4
> r— — — — 1
>} L - — — — 4
Iy |
Mogynb MKT-3m
| [Kabeno |
| LiseT npoBoga* Llenb |
Po3oBbIi +24V
i KopuyHeBbiii GND |
Benbiii 4-20
}—= Cepeiit RS232TX ||
Kentbin RS485 A
| 3enenin Rs4858 | |
L - - - - - — Jd
WnHa
RS-485

| X202 Cunosble uenun
| Lenb KoHTaKkT
1
| +24V
+24V 24V 2
I 220 4-20 3
| ,— GND 4
| GND GND 5
|
| X203 Pene ("Cyxoi KOHTaKT")
| Llenb KoHTakT
——| MOPOT 1 1
| L MOPOT 1 2
—| MNOPOT 2 3
l L MOPOI 2 4
| HEWCNP 5
| e :
|
|
| X201
NHTepdeiicHbIn Mogynb
| Sav Llenb KoHTaKT
| + 24V 1
GND GND 2
[ 220 3
| RS232TX 4
RS485 A 5
l RS485 B 6
|
|
—— RS485 A 7
| L {Rs485 B 8
|
J201
I TepmuHupytowmin peauctop
e e [fom
I [rsassA
RS485 A 2
| 120 Om

T
e:l
.ﬁ

Puc.13. Cxema nookstoueHus C "CeHcoH-CB-5021"-CM. Ligem npogsodos moxem 6bimb UHbIM,

CM. MapKupo8Ky Ha bupke Ha Kabesie u 8 nacnopme npubopa
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12. YcTaHOBUTE Ha MECTO NPOLLECCOPHbIN MOAYb, 3adUKCUPYITE €r0 BUHTaMU.

13. 3aBMHTWTE KPbILLKY Nprbopa.

14. Y6egutecb MeTOAOM BM3yasibHOrO OCMOTPA, YTO 3iemMeHTbl ['C, oTBevatoLLe 3a B3pbi-
BOOE30MacHOCTb, He NoBpeXxaeHbl (pnc.15).

15. MogkntoumTe NpoBog 3a3emrneHus K kopnycy ['C, cornacHo puc.8.

16. MogaviTte anekTponuTaHue (24 B). Mpubop BOMAET B PEXMM aBTOTECTA AJINTENTbHOCTbIO
18 ¢ (nocnepoBaTeNlbHO BKIIHOYAIOTCA CBETOAMOADI, 3BYKOBas CUrHanm3auua (npy Hanw-
umn), B KaXKAOM pa3psaje CBETOAMOAHOro MHAMKaTopa otobpaatoTca umopbl ot 0
10 9). o ero 3aBepLUEHNIN 3aroOpPUTCA 3eM1eHbll CBETOANOL, 1 Yepe3 5-90 ¢ HauHeTcA
oTobpakeHne 3HaueHNn KOHLLeHTpaLun LeneBoro rasa. EquHuubl nsmepeHus n mn
rasa ykasaHbl Nog UHANKATOPOM Ha nuueson naHenn mogyna MKUYC n B nacnopTte
razoaHanunsatopa "CeHcoH-CM-9001",

17. AnAa npepoTepalleHna HeCaHKLUMOHNPOBAHHOMO BCKPbITMA Kopnyca Moy MKT-3m
n MKMYC Heobxoamnmo onioMbunpoBaTb.

18.PekomeHyeM YCTaHOBWUTb Ha KOPMyC moayns, B KoTopom pasmelyeH VCM, 3Hak
"CeHcoH-CM-9001" ¢ yKa3aHMeMm CepuiiHOro Homepa, NpVBeAEHHOro B nacrnopTe.
[InAa 3TOro MOXKHO BOCMOJMIb30BATbCA ITUKETKOW C CEPUNHBIM HOMEPOM, BXOAALLEN
B KOMM/EeKT MOCTaBKM razoaHanmsatopa "CeHcoH-CM-9001", nmbo nopsecHown 6up-
KOW — MAIOMOOI NNAacTUKOBOV HOMEPHOM.

Baw npu6op nonHocmsto 20mose K pabome!

Pazbem nogknioyeHus
3BYKOBOIO YCTPOWCTBA

Puc. 14. PacnonoxeHue pasvema NOOK/II0YeHUS 38yKOCU2HAIbHO20 yCMpoUcmaa Ha Npoyeccop-
HOM MoOyJie
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Mopynb MKT-3m

Kopnyc, maTepuan — HepxaBetoLas
CBOGOAHDIN BHYTPEHHWI
06bem — He 6onee 32 cm?

"B3pbIB" Pe3bba

60nee 10 BUTKOB|\

"B3pbiB"
CeTKa TKaHas,
HeprKaBetoLas cTasb, 2 WT.

"B3pbiB" LLaiba cTanbHas

"B3pbIB" KomnayHpg nonnypetaHoBbIl
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140+0,5

3anpecoBaHHan
[dnunHa nyTn yteukn
He MeHee 9 MM

"B3pbis"

Pe3bb6a 10 BUTKOB

8+1

30£0,5

"B3pbiB"

Mopgynb MKNYC

"B3pbiB"

Pe3bba M20 x 1.5 12 BUTKOB

CepTndULMPOBAHHbIV FePMOBBOJ

nn6o 3arnywka

"B3pbiB"

Pe3bba M20 x1.5 12 BUTKOB

CepTdnLMPOBaHHbIV repMOBBOA

(npun Heob6x0AMMOCTM)

Crekno TonuwmHom 10 mm,

BblePXMBaeT yaap B COOTBETCTBUN ‘
cOCT IEC 60079-1-2011.
CTeK/10 YnaoTHEHO Pe3rHOBOW
MPOKNAAKON U MPUKATO rankomn.
[nviHa nyTv yTeykm 6onee 21 MM

Knema 3azemneHus

—

Puc.15. SnemerHmel 83pbigo3awumel muna "83pbleoHenpoHuyaemas obosouka" mooysneli
MKT-3m u MKWYC
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13. HACTPOMKA M MPOBEPKA
Hacmpoliky u nposepky I'C Mo»HO nposooume
MoJIbKO 80 83pble06e3onacHbix 30Hax!
[ina HacTporikn IC, TeCTMPOBaHUA pere 1 NPOBEPKI 3aaHHbIX PEXUMOB PaboTbl NpeaHa3Ha-
yeHa KHOMOYHasA KNaBraTypa, pa3MeLLieHHas Ha MHAVKATOPHOM Mogyrie (puc.4).

[na ynpaeneHua npegHasHayeHbl vetbipe KHomku — MNMOPOT, BbIBOP, "+" n "-". Bo3MoXxHO
[Ba TMMa HaXkaTuA Ha KHOMKW:

«  KOpoTKoe (06blYHOE, MeHee 5 ¢), Ha p1UCyHKax 0603HayaeTca 3HaYKOM

«  [QJMTeNbHOE (HaXkaTb U yAepXKUBaTb KHOMKY 5 ¢), 0603HaYaeTcA 3HaUKOM @“56

Ecnn cneumwanbHoO He oroBopeHa HEOOXOANMOCTb AIUTENbHOTO HaxaTus ("Haxmute u
yaepmBanTe"), B TeKCTe peub MAET O KOPOTKOM HaXKaTui ("HaXKMuTe KHOMKY...").

B npubope peann3oBaHbl TpY pexunma yrpaBeHrs: KOHTPOSb MOPOroB, BBOL, YCTAaHOBOK,

TecT pere.
— OCHOBHOE COCTOAHME |
U v v
| Kontponb noporos | | Tect | | BsoaycraHosok |

OcHoBHoe cocTosAHMe C (pabounin pexrm) — n3MepeHue, Ha UHAMKaTope oTobpa-
»KaeTca KoHueHTpaumsa. IC Bo3BpallaeTca B OCHOBHOE COCTOAHME aBTOMATUUYECKN, ecnu
B TeueHye 30 C He HaxrManu KHonku. Mepexopn B NoOON 13 Tpex PeXxnMoB yrpaBieHus
NPONCXOZNT TONbKO 13 OCHOBHOIO COCTOAHUSA.

KoHTponb noporos
Pexxvm npegHa3HaveH Anst NpoCcMOTPa 3ajaHHbIX MOPOroB cpabaTbiBaHM.

HaxmuTe kHomKy NMOPOT. HauHeT muraTb cBeTogmop "Mopor 1", Ha MHAMKaTope oTobpa-
3UTCA 3HayeHre nopora 1. Yepes 3 c HauHeT muraTb cBeToauog "MNopor 2" Ha nHgmKaTope
oTob6pa3nTcA 3HaueHne nopora 2. Yepes 3 c npubop BepHeTcd B OCHOBHOE COCTOSAHME.,

noror1@  @norpor:2 nopon% @ rorpor2 nopor 1 @ *loporz
ofj IHZ|®| < | ©| [5|®[1° [5®

T OcHoOBHOE COCTOAHNE 3c 3¢ ‘




PyKkoBogCTBO No 3KcnnyaTauum m

Tect
Pexxum "TecT" npegHa3HayeH Ana KOHTPONA pene 1 3ByKOBOW CUrHanu3aymu.

BHumaHue! lMeped Hayanom pabomesl 8 pexxume "Tecm" y6edumecs, Ymo K 2d3o-
aHanumudyeckoli cucmeme He NOOKJII0YeHbl UCNOJIHUMEIbHble MeXaHU3Mbl, NPou3-
80JIbHOE BKJ1I0YeHUE/OMKJ/Il0HeHUEe KOmOopbIX MOXKem npusecmu K Hexkes1amesibHbIM
nocnedcmeausam!

Ona nepexopa B pexmum "Tect"

B OCHOBHOM COCTOAHUU Hax- OcHoBHOe CocTOsHMe
MUTE N yaepXKnBamTe 5 C KHOMKY noror1 @ @ nororz

+"
Ha wHavkatope wcyesHyT Bce © ﬂ /L/E ®

NMoKasaHus, Kpome TOUKM.
MocnenoBaTebHO HAXKUMAsA KHOMKM 5c
MOPOTI, BbIBOP n "+", ¢ nomouwbto
Tectepa  COMPOTUMBAIEHUS  MpoO- [:TW
BepbTe (aKT 3amblkaHuUA Tpex
nopor1 . . norpor 2
pene. Tectep HeEOGXOAMMO MOAKIIIO-

]

yaTb K MpoBoAaMm, CoefVHEHHbIM O @

c Konogkowm X203 pene (cm. puc.12,

1 3) ( noror 1 @) ® noporz\
KHonka [TMOPOI 3amblkaeT pene Tlopor o ®

n n _ G

[Mopor 1" Ha 3 c. [pwn 3TOM Ha nHAN \“ L / ) —’nopo”

KaTope oTtobpaxaetcs 1.
Knonka BbIBOP 3amblkaeT pene (" noror1 @ @ roror2 )

"Mopor 2" Ha 3 c. Ha nHauKaTope oTo- o E P
GparkaeTca 2. % L - Jiopor 2
KHonka "+" 3ambikaeT pene "Heunc- - ~
npaBHOCTL" Ha 3 . Ha mHpgukatope noror1 @) @ ropor
6 3 —.’-ﬂ :
oTo pa>Kae"Tc"ﬂ . O 5/ )
KHonka "-" BKniouaeT 3ymmep. Ha \_ ) Hencnpasrocts
WHAUKaTope oTobpaxaeTcs 4. -

noror1 . . nOPOFZN

Bbixop 13 pexuma "Tect" — no gnm-
TenbHoMy (5 €) HaXKaTMo KHoMKn "+"
I no nctevenme 30 ¢, ecnn B 3TOT
nepuop He HaXMMANUCb HUKaKne
KHOMKW.

- ;
O
~C
e

.
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BBop ycTaHOBOK

Pexxum BBOopa yCTaHOBOK MpefHa3HauyeH AnA KBannduumpoBaHHbIX MOJIb30-
BaTenen N cneynanucToB cny»6 TeXHMUYeCcKol nogaepKu, YNoaHOMOYEHHbIX
MpounsBogntenem. He usmeHanTe yctaHoBKM 6e3 060CHOBaHHOII Heobxoau-
mocTun! Bce pakTbl NI3MEHEHUSA YCTAHOBOK COXPaHAITCA B SHEProHe3aBUCMON
namATn npubopa n MoryT 6bITb cuMTaHbl MponsBoauTenem.

B pexunme "BBop ycTaHOBOK" peanv3oBaHO Tpy nogpexkmuma — "YctaHoBKa nopora 1"
"YctaHoBKa nopora 2" n"YctaHoBKa pexxrma 3ymmepa”. B nogpexnme "YctaHoBka nopora 1"
npefycMoTpeHO BKIloUeHVe/BbiKoyeHne pexuma O..

Pexknmbl "YcTaHoBKa nopora 1% "YctaHoBKa nopora 2" n "YcTaHOBKa pexuma
3ymMmepa" nepeksoyaloTca nocsefoBaTenibHO, nocse vero npubop Bo3Bpalla-
etca B OCHOBHOe cocTosAHMe. Ecnu He Ha)KnmaTb KHOMKK B TeyeHue 30 ¢, npubop
aBTOMaTuyecky Bo3Bpalaetca B OCHOBHOe COCTOAHME, He 3aNoOMMHan Hecoxpa-
HEeHHble 3HaueHus.

OcHoBHoe cocToAHMe |
[

|

| YcraHoska nopora 1 |—— YctaHoBka nopora 2 |——{ YctaHoska 3ymmepa |

YctaHoBKa nopora 1

1. B OCHOBHOM COCTOAHUN HaxMKTe 1 yaep:kusaliTe 5 ¢ kHonky MNOPOT. Mpnbop nepeii-
beT B pexum "YctaHoBKa nopora 1." HauHeT muratb ceetoguog "Mopor 1" n ctapumi
pa3pag undpoBoro NHANKaTopa.

noror1@  @mnopor2 nopon* @ ropor2
mrde) T |0 BT

2. YcTaHOBUWTE 3HAUYEHME MUTAIOLLErO pa3pafa KHonkaMm "+" n
[na BBOAA/OTMEHbI JECATUYHOM TOYKM B JAHHOM paspAde HaXmuTe U yaepuBante 5 ¢
KHonKy BblBOP.

. 4
nopor 1% @ roror2 nopor 1* @ roror2

\va ‘\Ww
o, ® of™ ®
N @ 5c =,
W - W
"] %
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3. MepengunTe K cnegytowemy paspagy kHonkou BbIBOP u yctaHoBMTe ero 3HaueHue.

nopor* @no
oL 05

POI 2

® U

nopor* @ roror2
o [5|e
y

MoBTOpWTE 3TY NpoLeaypy LA BCEX Pa3psAAoB.

I10POF

©)

@}5

@rnoror2

)

nopor* @rnoror2
ol D0 ®

T E
R

I'Iepe6op Pa3pAnoB NPONCXoAUT LNKNMYeCKM — Bbl BCErga MoXeTe BEPHYTbCA K npe-
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4. YcTaHOBMB Hy»KHOe 3HayeHue nopora 1, HaxmuTe KHonKky [MOPOI. HauHeT muratb

BeCb MHAONKATOP.
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[lna coxpaHeHVsa B SHEProHe3aBMCUMON MaMATW BBELEHHOrO 3HauyeHWs HaxmuTe
KHoMKy "+". [pnbop coxpaHUT BBEAEHHOE 3HAUYeHUe 1 NepengeT B pexxum "YcTaHOBKa
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MOPOT (nnu BbIBOP, "-").
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YctaHoBKa nopora 2
Pexxnm "YcTtaHOBKa nopora 2" conpoBoXxaaeTca MuraHem ceetoguoga "Mopor 2" Ycta-
HOBKa 3HaueHA nopora 2 NoSIHOCTbIO aHANOMMYHa YCTaHOBKe nopora 1.

lNo 3aBepLUEeHNI0 YCTAHOBKM NMopora 2 Nprbop NEPEXOANT B PeXKUM "YCTaHOBKa 3yMmepa”.

noror 1 @ gﬁ;noporz + noeor 1 @ @ ropor 2
offi5fe o 1 o)
" = | I

YcTtaHOBKa 3ymmepa %
Homep Pexvm 3ymmepa (3ByKOBOW CUTHanM3auum) oTobpakaeTca Ha WHAMKaTope
B Buge P 0 (1-3) n conpoBoxaeTcs MUraHMeM XenToro cBeTogmosa.

MpepycmoTpeHo ueTbipe pexnma cpabaTtbiBaHMA 3ymmepa:

0 — 3ByKOBas CUrHanM3aumsa oTKoYeHa;

1 - 3ByKOBasi CMrHanM3aLus BKIYAeTCs Npu AOCTUXKEHUM nopora 1;

2 — 3ByKOBasA CUrHaNM3aLma BKIIIOYaeTcAa Npu AOCTUKEHUN nopora 2;

3 - 3ByKOBasA curHanmsauua B pexxume O,. 3yMMep BKITIOUAETCA NPY AOCTUKEHNN KaK
nopora 1, Tak 1 nopora 2.
1. YcTaHOBWTE peXxnm 3ymmepa KHonkamm "+" n "', 3atem Haxxmute MOPOT.

noror1@  @noror2 nopor1q .noporz
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2. [Ina coxpaHeHUsA BBEAEHHOrO 3HaUYeHMA HaxxmmTe "+,
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415 BbIXoAa 6€3 3anoMUHaHKA — NioGYI0 APYryto KHOMKY.

noPor 1 Q\A .noporz ﬂopor noror1@  @mnoporz| . coxpaHsem
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Mocne yctaHoBKM pexirma 3ymmepa IC nepexogut 8 OCHOBHOE COCTOsHYE.
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BkntoueHune/otknoueHune pexuma O,
B npubope npeaycmoTpeH creumanbHbI pexkiM aBapuiiHon curHanmsaunn O,. OH oTHocUTCA
K cpabaTbiBaHMO MO 3HauYeHuo nopora 1. B 3Tom pexvime aBapuinHOe COCTOsIHME BKITOYAETCS,
ecnu KoHueHTpauma HAXKE 3HaueHra nopora 1. MiHgmkatop "Mopor 2" 1 COOTBETCTBYOLWMIA eMy
3NEKTPOHHBIN KITtoY CpabaTbiBatOT NPV MPEBbILLIEHUM MOPOra 2, Kak B 0ObIYHOM pexume.

Yto6bl BKAOUNTL pexnm O,, BonanTe B pexum "YctaHoBKa nopora 1" (8 OCHOBHOM
COCTOAHUN HaXxkaB 1 yaeprkmBas 5 ¢ kHonky [MOPOI). B pexnme "YctaHoBKka nopora 1"
HaXXMUTe 1 yaep»KmBainTe B TedeHune 5 ¢ KHonky MOPOT.
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Ha nHpgukaTope nosiensietca coobuieHne "O2 ?" HaxaB KHOMKY "+", NOATBEPAUTE BKJIIO-
YyeHue IaHHOTO peXxnma.
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Ana BbiknoueHnA pexnma O, Heo6X0ANMO BOMTN B PEXMM €ro YCTAHOBKM, KaK Onu-
non

CaHO BblllE, N HAaXXaTb KHOMKY
2Ty

nopor*/ ?noporz nopor 1) @nopor2
o2 yie oljjOs|e

Mocne BKNoYEHNA/BbIKNIOYEHNA pexrima O, Nprbop BO3BPaLLAeTCA B pexum "YcTa-
HoBKa nopora 1"

Mpu BKknoyeHHom pexume O, ceetoguop "Mopor 1" v ycTaHaBnvBaemblii pas-
pAn Ha MHAMKaTope B pexume "YcTaHoBKa mopora 1" muraloT ¢ BOBoe Gonbluei
yacTtoTom (2 y). Lanee BCe AeNCTBMA BbIMOMHATCA, KAK B 0ObIYHOM peXxunme.
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Mpwn BKoUeHHOM pexnme O, 1 pexume 3BYKOBOW CMrHanmsaumu 3 symmep Oypet
CpabaTbiBaTb KaK MPW CHUXXEHUN KOHLEHTPaLMK HUXKe nopora 1, Tak 1 npu npeBsbllle-
HMW nopora 2.

B peXxvime n3MepeHnin BKNOUYEHHbI pexim O, MHAMLMPYETCA PeaKMM MraH1em (pas
B 5 C) 3eneHoro ceetoguoga "MutaHme". MNpu CHMKEHNN KOHLEHTPaL MK HKe nopora 1
csetogumon "Mopor 1" 6ynet MuraTb C yABOEHHOW YacToToM (2 ).

14. BO3MOKHbIE HEUCIMTPABHOCTU N CNOCOBbI X YCTPAHEHUA
O6opyposaHue IC "CeHCOH" 1OCTAaTOYHO BbICOKOHaAeXHo. Mpu Hagnexallem cobnto-
[eHVV NpaBun 3KCNayaTaumm, TPaHCNMOPTUPOBKU 1 XPaHEHUA HEMCNPABHOCTU ManoBe-
poAaTHbI. Ecnn »ke oTKa3s npousoluen, OH C MakCMManbHOWM BepPOATHOCTbIO OBYC/IOBNEH
OLHOW 13 BYX MPUYVMH: HAapYLUEHMNEM 3M1eKTPUYECKUX KOHTAKTOB B Pa3beMHbIX COeau-
HEHUAX 1 BbIXOLOM K3 CTPOA UyBCTBUTENIbHbIX 3/1EMEHTOB. B nepBom cnyyae c Heuc-
NPaBHOCTbIO MOXET CMPABUTbCSA MOJSIb30BaTesb, BO BCEX OCTaJIbHbIX — HEOHXOANUMO BMe-
LIATENbCTBO CEPBUCHDBIX CITYXO.

Tabnuya 3. Cnocobbl I0KAAU3aYUU HEKOMOPbLIX 803MOXHbIX HeucnpasHocmel

HevcnpaBHOCTb

Cnocob ycTpaHeHus

Mprb6op He BKNOYAETCSA, HEe ropuT
WHAWUKATOP, Y HET CUTHANOB HU
no ofiHOMY 13 UHTepdeiicoB

MNpoBepbTe NOAAPHOCTb NOAKAYEHUA
Kabens 3neKTPOonNUTaHWs, NOAKOUYeHNe
NPOBOAOB B Pa3pbIBHOM KONTOAKE
NUTaHNA, NPaBUIbHOCTb GrKcaLmm
pa3beMHbIX YacTe Pa3pbiBHON KONOAKM

PaboTaeT uHgunkaTop, nprubop

BEPHO pearnpyeT Ha U3MeHeHne
KOHLIEHTpaLun, HO HET CTrHana B
KaHarne "TokoBas netna 4-20 mA"

MpoBepbTe nogkntoyeHne BoiBoga "4-20"
Ha Konopke nHTepdencHoro mogyna
W NUTaHMA

PaboTaeT uHaunkaTop, npnbop

BEPHO pearupyeT Ha U3MEHEeHe
KOHLIEHTpaLun, eCTb CUrHas B KaHane
"TokoBadA netna", Ho HeT obmeHa

no kaHany RS-485

MpoBepbTe NONAPHOCTbL NOAKIOYEHNA
NPOBOLOB CUrHaNbHOro Kabena

K konogke RS-485, kK konogke
NHTepdeNCcHOro Moayns, a Takxe
Hannure KOHTaKToOB B HUX. [poBepbTe
NPaBUIbHOCTb GUKCaLUKN Pa3beMHbIX
yacTen pa3pbliBHOWN KONOJKMN
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HencnpaBHoCTb Cnocob ycTpaHeHus

MpoBepbTe NPaBUIbHOCTb NOAKIIIOUYEHMSA
NPOBOAOB K KONoAKe MHTepheNcHOro
Mopy”ns, HAAEXHOCTb GprKcaLmm 3Tol
Konopku. lNpoBepbTe NoaKtoYeHNe
Kabessi, CoeJUHSIIOLLEro KOMMYTaLIMOHHDIN
1 MPOLIECCOPHbIN MOy

Ha nviLeBon naHenu roput »enTbii
cBeToamon, Ha nHaukatope — Err, HeT
obmeHa no kaHanam “4-20" n RS-485

Ha nuueBon naHen ropuT XXenTbii
cBeToamon, Ha nHamkatope — Err, Ho
ecTb curHan (ot 4 go 20 mA) no KaHany
"TokoBas netnsa 4-20"

MNpoBepbTe NPaBUNIbHOCTb MOAKMIOYEHNA
npoBofja K KoHTakTy RS$232 TX konogkm
UHTepdencHoro moayns

MpoBepbTe PEXMM BKJTHOUYEHMWA 3BYKOBOW
CUTHANM3aLUnK, a Takxe NoNIAPHOCTb

Y MPaBUIbHOCTb MOAKOUEHNA
3BYKOBOIO CUrHaNbHOIO YCTPOCTBA"

CpabaTblBaeT MHAMKATOP NPEBbILLEHMS
rnopora, Ho He cpabaTbiBaeT 3BYKOBas
curHanmsauua (ecnu ecTb)

HeBepHo cpabaTbiBaloT UHAVKATOPbI MpoBepbTe NPaBUNbHOCTb YCTAHOBKM
MpeBblLLEeHVA MOPOroB MOPOroBbIX 3HAYEHWNIA"

MpumeyaHme: * — moJsibko 0715 CepBUCHbIX CITYXO6.

B cnyyae HeBO3MOXHOCTM JIOKanu3oBaTb W YCTPaHWTb  HEUCMPABHOCTb,
OBPALLAWTECb B CEPBUCHYIO CITYXXBY npeanpuaTUA-U3rOTOBUTENSA UNW B aBTOPU30-
BaHHbIV CEPBUCHbIN LieHTp!

15. MPABUNTIA TPAHCINOPTUPOBAHUA U XPAHEHUA
TpaHcnopTMpoBaHMe ynakoBaHHOW annapatypbl [C MOXKeT npon3BOAUTLCA
BCEMU BMAaMM TpaHCNopTa 6€3 orpaHNYeHna PacCTOAHMNA, CKOPOCTU 1 BbICOTHI.
YcnoBuA TpaHCNOPTUPOBAHMUA B YaCTW BO3AENCTBUA KNMMATUYeCKUX GpaKTOpOB
DONXHbl cooTBeTCTBOBaTb pa3sgeny 10 ycnosuam 3 TOCT 15150-69.

Mpu NnepeBo3Ke OTKPbITbIM TPAHCMOPTOM NPUOOPbI B yNaKoBKe AOMMXKHbI OblTb
3alKMLeHbl OT BO3eNCTBUA aTMOCHEPHbIX OCaZiKOB.

Mpn TpaHCNOPTUPOBaHUM [OMXKHbI CO6MOAATLCA NMpaBuna NepeBo3oK, Aeln-
CTBYlOLLME Ha TPaHCNOpPTe COOTBETCTBYIOLLENO BUAA.
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YcnoBuna xpaHeHUa [OMXHbl COOTBETCTBOBATb YC/IOBMAM XPaHEHUsA B 3aKpbl-
TbiIX HeoTannmBaemMblx nomeweHmnax (FTOCT 15150-69, pasgen 10, ycnoBua xpa-
HeHuAa 3).

B okpyxatowem Bo3gyxe He AOMXKHO COAEPKaTbCA KOPPO3MOHHO-aKTUBHbIX
rasoB 1 Napos.

B 3MMHee BpemA BCKpbITUE TPAHCMOPTHbLIX ALWMKOB AOJIKHO NPOU3BOAUTHCA
TONIbKO MOCJIe NX BbIAEPXKKM B TeYeHMe 2 4 B CYXOM OTanjiMBaeMoM NOMELLEHUN.

16. KOMIMJIEKT MOCTABKU

1. B cnyuae razoaHanutunueckom cuctembl — A "CeHcoH-CM-9001", mogynu MKUYC n
MKT-3m;

2. B cnyyvae razoaHanun3sartopa - A "CeHcoHn-CB-5021"

3. MNacnopT Ha razoaHanmnsaTop;

4. PykoBOACTBO MO 3KCMlyaTaumu;

5. YnakoBKa;

6. KpoHwTenH ana moHTaxa MCM Ha cTeHy, rarika ana KpenjeHusa Ha KPOHLUTENH,
wanba n KonbLo 3a3emnenuns (Tonbko ana "CeHcoH-CB-5021-02");

7. DononHuTeNbHbIE NPUHAAJIEXXHOCTU (MO BbIGOPY 3aKa3umKa):

7.1. Apantep nuTtaHuA 24 B;

7.2.[loBepoyHana Hacagka-agantep;

7.3. MNpeobpazoBaTtenb nHTepderica RS-485-USB ana ceasum c MK;

7.4. Hacagka TexHonornyeckas HI-7;

7.5. KomnnekT KpenneHnsa ra3oaHann3aTopoB YHMBEPCaNbHbIN;

7.6. KabenbHble BBOAbI;

7.7. Kabenb anektpuuecknin KYB 6x0,35-100.

lMo »kenaHmio 3aKa3urKa KOMMEKT 3aKa3a MOXeT OblTb U3MEHEH U JOMOJTHEH.

17.TAPAHTUU NPEOANPUATUA-U3TOTOBUTENIA
MpennpuATUe-N3roToBUTENb FaPaHTUPYET COOTBETCTBUE obopyrpoBaHua C "CeHcoH"
TpeboBaHMAM TeXHUYeCKux ycnosuia TY 26.51.53-002-17182181-2017.

MpennpuaATe-N3roToBUTENb rapaHTMpyeT paboTy obopypoBaHua TC npu cobnto-
LEHUN YCIOBUIA 3KCMyaTauum notpebutenem, a TakKe yClI0BUIA TPAHCMOPTUPOBaHNA
N XpaHeHus.

Cpok cnyx6bl 06opyaoBaHua [C npu cobnofeHnn N3N0XKEHHbIX B HACTOALLEM [JOKY-
MeHTe NpaBw SKCNyaTaumu, TPaHCNOPTUPOBAHUA N XPaHEHWSA, @ TaKXKe Npu CBoeBpe-
MEHHOW 3aMeHe ra3oBblX CEHCOPOB U PAaCcXofHbIX MaTepuanos coctasnset 10 neT.

B macnoprte yka3saH OpreHTUPOBOUHbIN CPOK Ciy»Obl razoBoro ceHcopa. Heobxoau-
MOCTb 3aMeHbl CEHCOpa onpefensaeTca Npu oYepefHoN NpPoBepKe PaboToCcnocoOHOCTH
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WS B XO4e NOBEPKMN.

FapaHTUIHBIN CpOK cnyx0bbl 06opynoBaHua IC (B TOM uncne CeHCOPOB) COCTaBNsAET
12 MecALEeB CO OHA NpoJaxu.

lapaHTUNHBIN CpoK XpaHeHnA [C — 9 MecALEB C MOMEHTA U3rOTOBJIEHNA.

B TeueHve rapaHTUMHOIrO CpPOKa NpeanpusaTie-u3roToBmTenb 06na3yeTca 6e3B03-
ME3[HO YCTPaHATb BbiAABNEHHble AedeKTbl UK 3aMeHATb BbilleAlwne 13 CTPos YyacTu
nm60o Becb NPUBOP, C/IM OH HE MOXKET ObITb MCMPaB/EH Ha NPeANPUATUN-U3rOTOBUTENE.
Mocne 3aBeplieHNs rapaHTUIHOrO neprofa NpeanpuATUe-N3roToBUTENb obecnedn-
BaeT NOCTrapaHTUINHOE CepBUNCHOE 06CTYXUBaHME.,

lapaHTUNHbIE 06A3aTENBCTBA NPEKPALLAITCA:

+  Npu 06HapPYXeHUN MeXaHNYeCKMX NoBpexXaeHN Nprnbopa,
+  MPW HaNMuYMKN BOAbI, FPA3M, MOCTOPOHHUX NPEAMETOB 1 HACEKOMbIX BHYTPYW KOPMYCOB

MOAynen ra3oaHanMTUYeCcKom CUCTEMD,

+ MPU HECAHKLVNOHVPOBAHHOM M3MEHEeHUN KOHCTPYKLMUM MO0 HacTpoeK nprbopa,
+ NPU CHXXEHWM YYyBCTBUTENIbHOCTM CEHCOPOB B pe3yribTaTe paboThl B Cpefie Hefory-

CTUMO BbICOKUX KOHLEHTPALUWIA akTUBHbIX Fa30B.

BoccTtaHOBNEHMe yTepAHHOro MacnopTa Ha ra3oaHanv3aTop M OTMETOK O MoBepKe
NPOBOAUTCA 32 AOMOSIHUTENIbHYIO NNaTy.

MpepnpuaTne-n3rotoBmTeNb

OO0 "HANUT"

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

Ten./: (495) 7884450,

Web: http://www.senson.ru

E-mail: info@senson.ru
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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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Appec Yucno
Napametp HauyanbHoro | Komanpa | perucr- | Tun g‘::!:::ﬂ”"'e
peructpa pos
CumTbiBatoTcA
2 perncTpa,
B KOTOPbIX
copepxartcsa
KOHLIeHTpauumsa
KoHueHTpauusn 0x04 rasa B popmate
(n3mepsaemas 0x03F4 (uTeHme) 2 float32 | float 32. Mnaawwe
BeSINYNHa) [1Ba 6ailta
copeparca
B MJ1agLiem
perucTpe,
cTapluve —
B CTapLuem
CunTbiBatoTCA
4 perucTtpa,
EonHuua 0x04 KoTopble
0x03FA 4 char copepxat
n3mepeHus (uTeHne) CTPOKOBYIO
KOHCTaHTy 13 8
C/IMBOJIOB
CumTbiBatoTCA
3anyck aBTo- 16 perncTpos,
KoTopble
TecTa v cuu-
TbiBaHUE ero cofepxat B cebe
pe3ynbrTaTtoB TPW CTPOKOBbIX
oo 3 eTIpEX
LIMOHHOE Hau- 0x04
0x041A 12 char perncrpos,
MeHOBaHue (uteHme) Kook ras
MO, Homep a
Bepcum MO M3 KOTOPbIX
1 undpoBon copepXuT no 8
naeHTnduKa- cumsonos (CF,
Top MMO) CN, CI - ISMSM;
P 00000206;

02685202)
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Appec Yncno
MapameTtp HauvanbHoro | KomaHpga | peruct- | Tun .g::z::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
ALpec ycTponcTea 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




m FazoaHanuzatop "CeHcoH"

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.



MpunoxeHue b. Kannbposka razoaHanusaTopa

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-
LUMBaeMOro napameTpa (Hanprmep, A1 3anpoca KOHLEeHTpaum ucnosnb3yetca 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
nocsi1ame 00Ho8peMeHHO 08e KOMAHObI! He oTnpaBnAnTe KOMaHAbl Yalle, YeM pas B
1 ¢. B cnyyae HenpoxoxaeHUsi KoMaH[bl MOBTOPUTE ee OTNpaBKy vepes 1 ¢. MloMHuTe,
YTO YNCNIO LUMKIOB 3anncu/yaaneHuns B SHEProHe3aBUCMMYH NaMATb OrpaHMYeHo!

3. YcTaHOBKa coegnHeHnA

« Nopkniounte A nnn Tonbko MICM, Kak onucaHo B n.1. lNpepBaputenbHo yb6enn-
TeCb B TOM, UTO Ha KOMMblOTepe yCTaHOBNEHbl HeobxoauMblie panBepbl nepe-
xopgHuKa RS-485-USB (nnn UART-USB). OHn BXOZAT B KOMNIEKT MOCTaBKN nepe-
XOLHWUKOB 1 BCerpga AOCTYMHbI Ha CaliTe UX NPOU3BOAUTENEN;
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- .2k DVD 1 CO-ROM ckoBoel E
& J Guardant dongles

553 IDE ATA/ATAP] koHTPONNepE:

#H SCS1 1 RAID KOHTRONNEDE

& User-mode block device

81 B Buneoapanmepel

-t [IACKOBLR YCTDOMCTEA

4 @), 3oyroene, BIAR0 M ITPOBSE YCTPOICTES

- inasaTypel

- (CoodcToa: XR21B1411 USE UART (CoME x
i KoMreoTep : ( ) _?J_!
B G KOHTPOMNEPE! YHABEPCANEHON NOCNS0BITENEH0N Wit LISE Ogwe Pon Settings Inpanaep | Coememie |
BT Mot M e yraneBaouse yoTPOlCTES
5, ropret Comu e C— g
' XR21B1411 USB UART (COM8)
¥ Nocnepoeatensrsst nopT (COMI) Detabits: [3 |
+ 48 Moousccoos!
| Pasity: |None -
‘ Mpoghny ofcpyaoEaHKA | S
‘ Flow control: INone vI
i oK | OrHeHa I et
[+ Fis-85 Advanced | Restore Detauts |
™ Wide Moda
[ LowLatency Mode  |50000 ~| (ops and less)
i

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

onpepennte Homep COM-nopTa, COOTBETCTBYIOLIErOo MOAKIYEHHOMY nepe-
xoAHuUKy. Ha komnbtoTepax ¢ OC Windows Bocnonb3yinTecb AnA 3TOro BKIagKom
OncneTtyep yctponcTs (puc.b2);

B C/lyyae nogkoyeHunsa no nHtepdency RS-485 B okHe CBONCTBa YCTPOMCTBA He
3abygbTe BKIOUNTb pexknm RS-485 (ecnu Takasa onuus ectb) (cm. puc.b2);
3anycTute TepMUHaNbHY NporpamMmMy (Hanprumep, CBOGOLHO pacrnpoCTpaHAemyio
nporpammy Terminal, focTynHa Ha caiite https://sites.google.com/site/terminalbpp
UV WWW.SENSON.rU ), NPOBEPUB MPaBUIbHOCTb HACTPOEK MNapaMeTpoB 0OMeHa;

npoBepbTe YCTaHOBJIEHHOE MOAKIUYeHMe, OTNpaBMB KomaHgy @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 BEHTWIb

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

2 35

3 7

4 14

5 35

6 120

7 350

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

3. YcTaHOBUTE CMeLLeHne BHYTPEHHEro Hyns ycunutens. Heobxoanmo, utoObl BepxHUi

npegen AvanasoHa v3mepeHus KoHueHTpauun C  He MpeBbllas 41anasoHa LWKasbl

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.

CmellieHMe HanpaXXeHNA BHYTPEHHero
3HayeHue I1Z HYNA ycunurtensa oTHOCUTENbHO
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

SMeMeHT SN1eMeHT

N

2. BoinonHuTe 6a30Byto KannbposKy yyBcTBUTENIbHOCTY Mo MIC.

Kann6poska ontuyeckux UICM

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

2. BoinonHuTe 6a30Byto KannbposKy yyBcTBUTENIbHOCTY Mo MIC.



