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1. BBEAEHUE

lazoaHanmzatopsl (FA) n rasoaHanutTnyeckune cuctemol (MC) "CeHcon" mogenn CB - 310
3¢bdeKTVBHbIE 1 HafexHble Npubopbl. OHKU He TPebytoT BMeLLaTeNnbCcTBa NepCcoHana npu
3KCMyaTalum, NpoCTbl B YCTAHOBKE 1 OOCITY»KMBAHMU, NPY 3TOM 06ecrneurBaioT BbICOKME
METPOJIOrMYecKrie XxapakTepncTuk. OgHaKo, YToObl 3TV KauecTBa NPOSBUINCD B MOJTHOM
Mepe, Nepeq yCTaHOBKOW M NMOAKIIYEHNEM BHUMATESIbHO M3yynTe PYKOBOACTBO MO 3KC-
nnyatauun!

A n TC "CeHcoH" BOMXHbI MPUMEHATLCA TONbKO ANA LeNel U B YCI0BUSAX, onpeaeneH-
HbIX B flaHHOM pYyKOBOACTBe. JTloboe HeCaHKLMOHNPOBAHHOE M3MEHEHNEe UX KOHCTPYK-
LMW 1 OTAENbHbIX 3NIEMEHTOB, HeHaANeXallnii MOHTaXX MOryT NPUBECTM K Aerpagaumm
3asABNEHHbIX METPOJSIOTMYECKIMX W SKCMyaTaLOHHbIX XapakTepUCTUK U CTaTb NPUYNHON
OTKa3a Npov3BoAnTeNA B rapaHTUNHOM 0O6CYKMBAHUN.

[a30aHanuTMyeckas cuctema cocTouT mu3 rasoaHanmsatopa "CeHcoH-CM-9001"
(MHTennekTyanbHoro ceHcopHoro mopyna — UCM), mogyna kommyTauuu, TpaHCiAUmm,
uHgukaumm (MKTU) n komnnekta BcriomoratenibHOro obopynoBaHus. FaszoaHanmsatop
"CeHcoH-CM-9001" ABnAeTca cpelCcTBOM M3MEPEHUN U BKIOYeH B [OCyAapCTBEHHbIN
peecTp cpeacTB n3MepeHuii. ToONbKO OH NMOANEXMT NePUOANYECKON NMOBEPKE B XOA4E IKC-
nnyatauuu. Mpy 3ToM He TpebyeTcs AeMOHTAX APYrMX 3J1eMEHTOB CUCTEMbI. KOHCTPYK-
una I'C obecneumsaet NpocToTy 3ameHbl "CeHcoH-CM-9001". BaxkHo, uto B I'C nHTepdeic
"TokoBas netna 4-20 MA" HOCUT BcriomoraTtenbHbIl (MHGOPMALMOHHBIN) XapakTep 1 He
MOXET UCMOJIb30BaTbCA AIA Nepefayn METPONOrMYeCKN 3HauMMo MHGopMaLmnn.

la3oaHanmzatopbl "CeHcon" mopenu CB wcnonHeHunn 5022 wn 5023 (panee
"CeHcoH-CB-5022" un "CeHcoH-CB-5023") KOHCTPYKTMBHO MOMHOCTbIO WAEHTUYHbI
razoaHanutnyeckum cmcremam "CeHcoH-CB-5022-CM" n "CeHcoH-CB-5023-CM", cooT-
BeTCTBeHHO. la3oaHanu3aTtopbl "CeHcoH-CB" BKntoueHbl B [oCydapCTBEHHbIV peecTp
CpPencTB M3MEpPeHUn 1 nognexar nepoanyeckor NoBepKe Kak efnHoe YCTPOWCTBO.
CooTBeTCTBEHHO, MHTepdelnc "TokoBasa netns 4-20 MA" B 3TUX Nprbopax Cy>XUT Ons
nepegauyn MeTPOSIOrMYecKy 3Haummown nHbopmaunn. VIHTenneKTyanbHbli CEHCOPHbIN
MOZy/ib B COCTaBe 3TVX NPUOOPOB He ABAAETCA HE3aBUCMMbIM CPELACTBOM V3MEPEHMN
1 NOBEpPKE He MOAJIEXNT.

Ona notpe6butena Bce pasnuume mexay A "CeHcoH-CB" 1 COOTBETCTBYIOLMMA UM
rasoaHanMTUYECKM CUCTEMAM 3aKJTIOYAETCA B MPUMeEHeHUM KaHana "Tokosasa netns 4-20
MA", 06beKTe NoOBEPKM 1 KOMMJIEKTE COMPOBOANTENbHON JOKYMeHTauuu. lNosTomy B AaH-
HOM PYKOBOACTBE MO 3KCMyaTauum Mbl paccmaTtpmuaem ogHoBpemeHHo 1 I'C "CeHcon-
CB-5022-CM", "CeHcoH-CB-5023-CM", n TA"CeHcoH-CB-5022" "CeHcoH-CB-5023". na nx
oTnnunA B HasBaHue C pobasnsaerca cyddukc "CM" [Ina onpegeneHHOCTV ONMUCbIBa-
toTcA UMeHHo I'C, Bce U3N0XKeHHOe NOJIHOCTbIO OTHOCUTCA U K COOTBETCTBYHIOLLMM ra3oa-
HanvsaTopam.
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2. HABHAYEHWE U NPUHLIAN PABOTDI

"CeHcoH-CB" - 3TO CTAUMOHAPHbIN OAHOKaHaNbHbIA NPUGOP AN HenpPepbIBHOrO

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

NPOTMBOABAPUIAHON 3aliUTbl B 30HAX, rAe BO3MOXHO MPEBbILIEHME KOHLUEeHTpauuun

roploYnx N TOKCMYHbBIX BELeCTB, a TakXe MpeBbllleHNe/CHUXeHNE KOHLeHTpaLumnm

Kucnopoga. PaboTa rasoaHannsatopa 0OCHOBaHa Ha HeMpPepbIBHOM NPeo6bpa3oBaHm

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

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

LeHTpauumy TPaHCIMPYITCA BO BHEWHMe ceTu nepepaun nHdopmauum (umudposblie

1 aHanorosble) U/unmn otobpakatTca Ha LMPPOBOM MHAMKATOPE.

B 3aBMCcMMOCTM OT n3mepaemblx BelecTs, B A MCNONb3yOTCA ra3ouyBCTBUTENbHbIE

CEHCOopPbl, OCHOBAHHbIE Ha Pa3fINYHbIX MPUHLMMNAX Npeobpa3oBaHus:

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

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

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

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

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

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

3. BbIXOOHbIE CUTHAJbI

« [Noka3zaHua yudposoro gucnnea (KOHUeHTpaLus)

« CBeToaMoaHaA MHAMKAUMUA MPEeBbIEHNA NOPOroB KOHLEHTPALUN U NCMPaBHO-
CTV paTymkKa

+ YHUOMUMPOBaHHDIA aHAaNOroBbIN BbIXoAHON curHan "Tokosas netna 4-20 mA" co
cny»eOHbIMW CMTHanamm

« Undposoit curHan no kaHany RS-485 (npotokon MODBUS RTU)

+ Bobixogbl pene ("cyxon KOHTaKT")

+  3BYKOBOW CMrHasn NpeBsbleHNsA Noporos
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4, OBJIACTb MPUMEHEHNA

I'C "CeHcoH-CB" coctouT 13 mogynen BO B3pbIBO3aLLMILEHHOM UCMONHEHN "MCKpObe-

30MacHas uenb" ypoBHs ia. Obnactb nprmMeHeHnA IC — B3pbIBOOMACHbIE 30HbI KNaccos 1

1 2, B KOTOPbIX NPV HOPMaJibHOW 3KCMlyaTaLum aneKTpoobopyaoBaHNsA U/Unn B Cliyyae

BO3HWKHOBEHWS aBapUM BO3MOXXHO 00pa3oBaHMe B3pbIBOOMACHbIX ra30BbIX CMECE:

+ B MecTax YCTaHOBKM TEXHONOMMYECKOro 060pyaoBaHUsi B npouecce fobblun, nepe-
pPaboTKM, TPAHCMOPTMPOBKM 1 XPaHEHNA MPUPOLAHOIO CbiPbS;

+ Ha NPeanpuATMAX XMMUYECKON U MeTarTypruyeckor NpoMbILLIEHHOCTM, NlakoKpa-
COYHbIX NPOU3BOACTBAX, MPON3BOACTBAX yA0OPEeHN 1 NnacTMacg;

+ Ha CeNlbCKOXO3ANCTBEHHbIX 0ObeKTax ((KNBOTHOBOAUYECKUE depMbl, XpaHUMLLA Ceflb-
CKOXO3ANCTBEHHOM NPOAYKLMN, SNeBaTopbl 1 Ap.);

+ Ha NpegnpuATMAX NULLEBON NPOMbILIAEHHOCTH;

+ B OUMCTHbIX COOPYKEHUSAX;

« Ha NpeanpuATAX TOMIMBHO-3HEPreTUYEeCKOro KOMIJIeKca, KOTENbHbIX;

+ B OOPTOBBIX CICTEMAX MOPCKUX U PEYHbIX CYAOB;

« Ha 06beKTax NPUBPeEXHON 30HbI (HaNMBHbIE 3CTaKadbl, MOPCKUE TEPMUHASIbI U NP.);

+  BO MHOXECTBE PYruX NMPUSIOXKEHUN.

5. MHOOPMALNA ONnA 3AKA3A
lazoaHanutuyeckme cuctembl "CeHcoH-CB-CM" BbinycKaloTcA B pa3fiMyHbIX BapraHTax
KOHCTPYKTMBHOTO MCMonHeHnaA (Tabn.1).
O603HaueHe Npwu 3aKase:
CeHcoH-CB-502x-Y-CM-G-S-OTB-KBB

Tun KabenbHoOro BBOAa
(ecnv He cTaHAAPTHbIN)

OTBepCTUE NOJ HECTaHAAPTHYIO pe3bby
KabenbHOro BBOAA
Tun ceHcopa: OMNM - onTuyeckuin, MM - NoNyNnpPoOBOAHNKOBBIN,
TK - TepmokaTanuTnyecknii, X — sneKTpOXNMUYECKNn
TM - TepmoKoHAyKTOMeTpuryecknin, U ~boToNOHN3aLMOHHbIN

—— li3mepAemblii KOMMOHEHT 1 HOMEp AMnanasoHa n3mepeHnii (Tabn.2)

Mpu3HaK ra3oaHanUTUYECKON CUCTEMBI (€CNIN CTb)

T - TexHONOrnyeckoe NCNonHeHne

WcnonHeHue (Tabn.1)

Mopgenb

Tvn rasoaHanusaTtopa

MeTponornueckne xapaktepuctuky I'C NMosIHOCTbIO ONPeAenstoTCA ra3oaHann3aTo-
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Ta6nuya 1. BapuaHmel KOHCMpPYKMueHo20 ucnosiHeHus "CeHcoH-CB"

Mopgenb | Oco6eHHOCTM

5022 MnacTnkoBsbIn Kopnyc

5023 MeTannuueckun kopnyc

5023-T MeTannnyeckumin Kopnyc, C HacagKow AnA NPYHYAUTENIbHOTO
npo6oot6opa

a) 6) B)

Puc.1. "CeHcoH-CB": ucnosiHeHus 5022 (a), 5023 (6) u 5023-T (8)
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Tabnuya 2. Memposnozauyeckue xapakmepucmuKu 2a3oaHanausamopos "CeHcoH-CB"

U3mepsaembin | lnana3soH [OnanasoH Mpepenbi | Kog gna
KOMMOHEHT n3mepeHnn nokasaHun &, % 3aKa3sa (G)
MonynpoBogHNKOBbIE, ONTUYECKNE, NTEKTPOXMUYECKIE,
TePMOKOHAYKTOMETpuYec-Kne n GoTonoHn3aLioHHbIe 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
AsoTa okcug 0,1-30 mr/m’ 0-30 mr/m’ *15 NO-2
(NO) 10-1000 mr/m? +10 NO-3
0,1-200 mr/m3 0-200 mr/m3 +15 NH3-2
AMMMaK (NH3)
10-1500 mr/m3 0-1500 mr/m3 +10 NH3-3
0,001-1 06. nona, % | 0-1 06. gona, % +15 H2-1
Bogopoa (H,) 0,01-4 06. gona, % | 0-4 06. gona, % +10 H2-2
1-100 06.n0n8,% | 0-100 06. nona, % | £5 H2-3
Bopopop
XJIOPUCTbIN 0,01-30 mr/m3 0-30 mr/m? +25 HCI-1
(HCl)
lenuin (He) 1-100 06. gons, % 0-100 06. gonsa, % | +20 He-1
0,01-1 06.g0ona,% | 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. pona, % +10 CH4-1
0-5 06. gonsa, % +10 CH4-2
MeTaH (CH,) 0,01-5 06. ponsa, %
0-100 %HKIMP +10 CH4-4
1-100 06. gons, % 0-100 06. gona, % | +5 CH4-3
MetaHon 3 3 . 3 )
(CH,OH) 0,1-30 mr/m 0-30 Mr/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 %HKIMP +10 C3H8-4
0,1-30 mr/m? 0-30 mr/m? +10 H2S-2
CepoBopopog
(HZS) 1-200 mr/m3 0-200 mr/m? +10 H2S-3
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N3mepsaembinn | lnanasoH OnanasoH Mpepenbi | Kog pna
KOMMOHEHT n3mepeHnin nokKasaHum &, % 3aKa3sa (GQ)

0,1-30 mr/m? 0-30 mr/m3 +10 S0O2-2
Cepbl grokcng
(50,) 1-300 mr/m3 0-300 mr/m3 +10 SO2-3

50-3000 mr/m3 0-3000 mr/m? +25 CH-1
Yrnesogopone! 0,05-1 06.nona,% | 0-1 06. gpons, % +10 CH-2
(Cz_cw)

5-100 %HKIP 0-100 %HKIP +10 CH-4

100-2000 mr/m3 0-2000 mr/m3 +20 CO2-1
Yrnepoga _ . )
avoKcug (CO)) 0,01-506. gonAa, % | 0-5 06. gona, % +15 CO2-2

1-100 06.gona,% | 0-100 06. gona, % | £10 CO2-3

0,1-300 mr/m? 0-300 mr/m? +10 CO-2
Yrnepoga
okema (CO) 10-3000 Mr/m? 0-3000 mr/m? +10 CO-3
®opmanbaerng N 3 . 3 )
(HZCO) 0,1-30 mr/m 0-30 mr/m +25 H2CO-1
Xnop (CIZ) 0,1-30 mr/m? 0-30 mr/m? +10 Cl2-2

50-5000 mr/m3 0-5000 mr/m3 +25 C2H50H-1
?g?j‘%”H) 0,01-1,55 06. gons, % | 01,55 06. nons, % C2H50H-2

re 0,32-50 %HKIP 0-50 %HKIP + C2H50H-4

TepmoKaTanuTyeckne CeHCopbl

0,01-2 06.nona,% | 0-2 06. nons, % +10 H2-21
Bogopoa (H,)

0,25-50 %HKIMP 0-50 %HKIMP +10 H2-41

0,01-2,506.10n9,% | 0-2,506.00n8,% | £10 CH4-21
MeTaH (CH4)

0,23-57 %HKIMP 0-57 %HKIMP +10 CH4-41
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U3mepsaembin | nana3soH [OnanasoH Mpepenbi | Kog gna

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

MponaH (CH,)
0,06-50 %HKIP 0-50 %HKIP +10 C3H8-41
0,05-0,5 06.00n8,% | 0-0,5 06. gonsa, % +10 CH-21

Yrnesogopogbl

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

JTaHon

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

6 — 0CHoBHAS OMHOCUMEbHASA noepewHoCmeo

pom "CeHcoH-CM-9001". CBegeHMA O Anana3oHax 3MepPeHNs, KOHLEHTPaL MK 1 OTHOCK-

MapameTp “CeHcoH-CB-5022" “CeHcoH-CB-5023"
Tun nsmepuTenbHOro nprbopa A "CeHcoH"
Matepumanbl Kopnyca Mnactnk Metann
MapKknpoBKa B3pblBO3aLNTbI 1ExiadICT4 Gb X
CreneHb 3aWmTbl Kopnyca P66
OT BHELLHVX BO34ENCTBUI
Temnepartypa _ 0 _ 0
OKpYaloLLel Cpeabi 30..450°C 40..+50°C

OTHOCKTENbHAA BNaXHOCTb 30-95%, 6e3 KoHAeHcauUy BRarv

[aBneHne 80-104 klla
labapuTbl, He 6onee 130%x 144 X 55 mm 155 x 13060 Mmm
Macca, He 6onee 450r 750r

HanmeeHVle SNIEKTPONNUTaHUA:

¢ HOMWHaJIbHOE 24 B nOCTOAHHOrO TOKa

18-27 B noctoAHHOro TOKa

2,5BT1

«  [nanasoH

MoTpebrsemas snekTpryecKas
MOLLHOCTb, He 6ornee
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BbIXO}J,H ble CUTHaJ1bl:

+ aHanorosbii

"TokoBasi netna 4-20 mA"

« undposon

RS-485, npotokon MODBUS RTU

+ JNIEKTPOHHbIe pene "cyxon
KOHTaKT"

HopmanbHo-pa3zomkHyTble ("Mopor 1 n "Mo-
por 2") 150 mA, o 100 B (MOCTOAHHbIN 1K
nepemMeHHbI TOK)

HopmanbHo-3amkHyTOe ("HeuncnpaBHocTb")
150 MA, 60 B (NOCTOAHHDIN N NepeMeHHbIN
TOK)

Tvinbl ceHcopoB

OnTryeckmne, NoNynpPoOBOAHNKOBbIE,
TepMOKaTaIMTUYECKNE, STEKTPOXMMUYECKNE,
TEPMOKOHIYKTOMETPUYECKIE,
$OTOVOHM3aLMOHHbIEe

Bpemsa cpabaTbiBaHuA

cuUrHanmsaumm, He bonee 10c
CpepHuin cpok cny»bbl ceHcopa [o 3 net
CpepnHuii cpok cny»k6bl npnbopa | 10 net

TeSIbHOWM MOrpeLHOCT razoaHanmn3atopoB "CeHcoH" NprBeaeHbI B Tab. 2.

6. OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKN

7.HANMMYME CEPTUDOUKATOB

«  CBUAETeNbCTBO 06 YTBEPKAEHUU TUMA CPEACTB U3MEPEHWIA.
« CepTnduKaTbl 06 yTBEPXKAEHNM TNA CPeLCTBA N3MEPeHUii B pecnybnukax benapycb

1 KasaxcTaH.

« CepTudurKaTbl COOTBETCTBUA TPEOOBAHUAM TEXHUYECKOTO pernameHTa TaMOXeHHOro
coto3a TP TC 012/2011 "O 6e3onacHocTn obopynoBaHmaA AnA paboTbl BO B3pblBOOMac-

HbIX cpeax".

« CepTtudukat cootBeTcTBUA TpeboBaHmam MOCT P 52319-2005 (MK 61010-1:2001) n
FOCT P 51522.1-2011 (M3K 61326-1:2005). Cuctema ceptudumkauymum FOCT P.
[eknapauma o cootBeTcTBMM TpeboBaHusm TP TC 020/ 2011 "dnekTpomarHur-

HaA COBMECTMMOCTb TEXHMUYECKUX CPencTB".
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« CepTndumkaT COOTBETCTBMA CUCTEMbl MEHeXMeHTa KauecTBa TpeboBaHUAM
FOCT P ICO 9001-2015 (ISO 9001:2015).

« CBUAEeTeNnbCTBO O TUMOBOM OJ0OPEeHUN POCCUNCKM MOPCKM PErncTpoM CyLOXOA-
ctBa N219.07158.120.
MNMonpobHee CM. Ha caiTe Www.senson.ru

8. MEPbI MPOMbILWIEHHOW BE3ONACHOCTU

« K pabote ¢ IC gonyckatoTca nuua, n3yymsLive HacToslee PyKoBogCTBO NO 3KC-
nnyatayum, npowegwmne NHCTPYKTaK No TexHuke 6e30MacHOCTM 1 mmeroLme
KBanuduKaLUoHHYIo rpynny no snektpobesonacHocTn He Huxe lll, a Takxe fo-
KYMeHTbl yCTaHOBNeHHoro obpasua focroptexHagsopa.

« MoHTax 1 3KcnnyaTauma CpefCcTB SHeProcHabXeHnA [OMKHbI COOTBETCTBOBaTb
npasunam n Hopmam "lMpaBun ycTponcTea anekTpoyctaHoBokK" ([M1Y3).

« MNpwn pabote ¢ ob6opynoBaHnem "CeHCOH" [OMXKHbI BbIMONHATLCA MeponpuUATHSA
no TexHuke 6e30MacHOCTV B COOTBETCTBUM C TpeboBaHuAMU "MpaBun TexHu-
YecKol 3KCMyaTauum 3MeKTPOYCTaHOBOK noTpebuTtenein’, B Tom uncne . 3.4
"INeKTPOyCTaHOBKU BO B3PbIBOOMACHbIX 30HaX".

« O6opynoBaHMe fONKHO ObITb NOAKIOYEHO K YCTPONCTBAM 3a3eMIIEHUSA.
CnepyeT obeperatb npubopbl OT YyAapoB No Kopnycy, BUOpauunin n mexaHuye-

CKMX noBpexaeHuin. He ponyckaetca nageHue npubopa c BbicoTbl 6onee 1 m.

Mpwn akcnnyaTaunm He gonyckanTe nonagaHuA Nbln, FPA3N U Blarn B OTBEPCTUA
ONnA JocTyna BO3Ayxa K ra3ouyBCcTBMTeNbHOMY ceHcopy. CnegyeT nepmoanyecku
yOanATb 3arpA3HeHNA CTPyen CyXoro c>Katoro Bo3fyxa.

Bo n3bexaHue Bbixofla U3 CTPOs TEPMOKaTaIUTUYECKUX U NMONYNPOBOLHUKOBbIX CEH-
copoB KATETOPUYECKWM 3ATMPELLAETCA nogaya Ha CeHCOPbI YMCTOro MeTaHa, NPonaxa,
OyTaHa 1 pyrvx roproumnx rasos 1 NapoB C KOHUeHTpauuen 6onee 100% HKIIP.

He pekomeHayeTcA 3KCNIyaTMpOBaTh ra3oaHann3aTop Npv KOHLEHTPaLMAX KOHTPO-
NMpYyeMbIX ra30B, MPEBbILIAIOLLX HOMUHAJIbHbIE AMaNa30Hbl M3MepeHus (Tabn.2).

3AMNPELWAETCA skcnnyaTaumsa o6opyaoBaHUs C MOBPEXAEHHbIM KOPMYCOM, a TakXKe
rasoaHann3aTopoB NocC/e NCTEeYEHNA CPOKa JeCTBNA MOBEPKI.

3AMNPEWAETCA BcKpbiBaTb KOPMYC BO B3PbIBOOMACHbIX 30HaX 6€3 OTKM0YEHA SneK-
TPONUTaHKUA.
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9.YCTPOMNCTBO

'C "CeHcoH-CB-CM" ncnonHermna 5022 1 5023 BbiNONHEHa NO MOAYNbHOMY MPUHLAMY.

KOHCTPYKTMBHO OHa COCTOMUT U3 (punc.2):

«  MOZyNA KOMMyTaLmK, TpaHCnALMKM, nHanKauum (MKTW);

+  VHTenneKTyanbHoro ceHcopHoro moayna (MCM) ( B rasoaHanuThyeckom cucreme — ra-
30aHanu3atopa "CeHcoH-CM-9001").

Mogynb MKTU pa3melleH B MeTanIMYeckom mbo nnacTnkoBoM Kopnyce (1abn.3).

BHyTpwm Kopnyca pa3melLeHbl TP OCHOBHbIX 3/IEKTPOHHbIX Moaynsa (purc.3):

+  MPOLECCOPHbIN MOaYb,
«  MOZynb KOMMyTaL MK,
+  MOZynb MHAVKaLUW 1 yNpaBneHus.

Mopynb kommyTauum obecrneumBaeT COMPSKEHUE C WHTENNIEKTYanbHbIM CEHCOpP-
HbIM MopynemM. OH cHabxeH NMOOo 3alWMTHON KPbILWKOK, NMnbo (B ucnonHeHnn 5023-01)
YCTPOWCTBOM NPUHYAUTENIbHOFO NpobooTHopa.

Mogynb MHAMKauMM 1 ynpaBieHUsa COOEPXKUT KHOMKM ANA YNpaBfieHa pexnmamu

-CB- ~ MKTN ncm
CeHcoH-CB-502x-CM Cencon-CM-9001

Mogaynb MKTU

HasBaHuve aHanuta

WHTennekTyanbHbIv
CEHCOPHbI MOAY b

/ CeHcoH-CM-9001 \ |

NoA 3aWMTHON KPbILKON

a) 6)

Puc.2. "CeHcoH-CB-5022" (a) u "CeHcoH-CB-5023" (6)
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Mogzynb nHamKaumm
1 ynpaBieHus

MpoueccopHbIi Moayb

KommyTaLMOHHbIN MoAyb

3almMTHaA KpblLKa

Puc.3. OcHosHele y3el "CeHcoH-CB" ucnonHeruti 5022 u 5023

paboTbl NPrbOoPa, a TakKe NHANKATOP AJIA OTOOPAKEHNA N3MEPEHHOW KOHLEHTpAUMK,
npegynpeXXaeHnin o HEMCMPABHOCTAX 1 MPEBbILLEHNM 33aHHbIX MOPOroB KOHLEHTPALWK.

WHTenneKTyanbHbili ceHCOPHbIN Moaynb ("CeHcoH-CM-9001") obecneunBaeT meTpo-
NOrnyeckre XapakTepUCTKY rasoaHanu3satopa. CeHcopbl MOTYT ObITb Pa3NYHbIX TUMOB:

Puc.4. ModknoyeHue uHMesIeKmyanbHO20 CEHCOPHO20 MOOYJIA
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Ta6nuya 3. BapuaHmel KOHCMPYKMUBHO20 ucnosiHeHuA "CeHcoH-CB"

McnonHeHune Tun mogyna MKTU npoGElgl:Gopa Kopnyc
5022 MKTU-1n Lnddy3noHHbIN Mnactuk
5023 MKTU-1m Lndody3noHHbIN MeTann

5023-01 MKTU-1m MprHYgUTENbHBIN MeTtann

« TepMoKaTanuTuyeckue (roptoune rasbl);
+ OnTUYecKue (roproune rasbl, AUOKCUA yrnepogaa);
*  3M1IeKTPOXMMUYECKUe (TOKCMYHbIE ra3bl, BOAOPOL, K1Copon);
+  TEPMOKOHZYKTOMETpUYECcKre (rennii, MeTaH, BOJOpoa);
+  $OTOMOHM3aLMOHHbIe (CBepXMasible KOHLIEHTPaLMN);
+ MONYNPOBOAHMNKOBbIE (afIkaHbl, CyMMa YrneBOJOPOAOB, BOAOPOA, OKCUA YINepoAa).
NCM nogkntoyatoTca K BHeLHeMy pasbemy mogyna MKTW, reomeTpusa KOTOPOro nckto-
yaeT BO3MOXHOCTb HENPaBWIIbHOW YCTaHOBKM (purc.4). Kpbilwka 3awmwaet UICM ot Bnaru,
MbIAIN 1 MEXaHNYECKNX NMOBPEXAEHWN.
BuumaHue! 3akpyqueatime 3auyumHyto KpblWKYy moJibKO pyKoU, He npusazas ycu-
Ul 0219 3ams2usaHus pe3b608020 coeOuHeHUs!

10. MOPAOOK PABOTDbI
['C BKNoUaeTCAa Npur nogaye Ha Hee HanpsKkeHUA NuTaHnA 24 B. [Mpr 5Tom BbINONHAEGTCA CTap-
TOBbI TECT A/1A NPOBEPKM cUCTEM MHAMKaLmK (18 ¢), mocse yero Npubop aBTOMATUYECKU
nepexoawnT B pabounii pexxrm (OCHOBHOE COCTOsHME). B 3aBMCUMOCTY OT TVNa CEHCOPA, BbIXOS,
Ha pabounii U3MePUTENBHDBIN PEXKNM MOXET 3aHATb OT 15 c Ao 10 MUH.

KoHueHTpauma otobparkaeTca Ha UHAMKATOpe B efMHULAX M3MePEHUs, YKa3aHHbIX
Ha NMLEBON NaHenu 1 B NacnopTe razoaHanmsartopa (puc.2).

KoHueHTpauma Takxe TpaHCAMpPYeTCA MO aHanoroBoMmy KaHany "TokoBas netna
4-20 mA". Tpwn 3ToM TOK | NponopuUnOHaneH KOHLEeHTpaL M N3MepAeMoro rasa u onpe-
Jensetca no popmyrne

ﬂ +4 [MA], rge

C - TeKyLyMe NOKa3aHUA KOHLEHTPaLMmM Ha MHANKaTOpe,

C, 1 C — BEPXHWI V1 HYXKHWI NPefesibl LKasbl M3MEPEHVIA ra30aHaANIN3aTOPa, YKas3aH-
Hble B macropTe. KoHueHTpaumm C 1 Huxe cooteetcTyeT 4 MA, C, — 20 MA, B Cilyyae
npesbiweHna C, 3Ha4eHne ToKa cocTaBnifAeT 22 MA.

BbixogHol curHan 2 mA o3HauvaeT oTka3 ICM, 0 MA - HencnpaBHOCTb Npurbopa.
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3HaueHMe KOHUEHTpauuu TakKe nepepaercs Mo ceTeBomy WHTepdelicy RS-485
no npotokony MODBUS RTU.

Cncrema HAUKaunn
CucteMa MHAKMKaL MK BKIOYAET (prc.5):
« yYyeTblpexpa3psAanHbI 8-CErMEHTHbI UHAUKATOP, MOCTOAHHO OTObpakalowuii n3me-
peHHble 3HaueHMA KoHUeHTpauuu. IHpopmauma obHoBRAETCA C nepuoiom 4 ¢;
« yeTblpe CUTrHaNbHbIX CBETOAMOAA:
+ 3eneHbin - "MTaHme" — ropuT NPYU NOAKMYEHNN SNEKTPONUTAHWSA;
+ XKenTtbii — "HemncnpaBHOCTb" — cUrHanm3auma HemcnpasHocTy (oTcyTcTBmA) ICM;
+ [ABa KpacHbix — "Mopor 1" n "Mopor 2" - npeBbileHne 3ajaHHbIX YPOBHEN KOHLEeH-
Tpauuw.

B cnyuae HencnpasHocT ICM BKNtOUaeTCA XenTblll CBETOANOA B PEXKMME MUTAHUA.
Mpu 3ToM Ha MHAMKaTOpe BbiCBeuMBaeTcA coobueHune Err. HemcnpaBHOCTb ceHcopa
naeHTMMLMpyeTCA No OTCYTCTBUIO OT HEro cMrHana B TeyeHue 30 c.

Mpun DocTKeHK 3a4aHHbIX MOPOroB KOHLEHTPALUN HAaUMHAOT MUraTb CBETOAMOADbI
"Mopor 1" n "Mopor 2" (c yactoton 1 Mu). MHAUKaLMA NpeBbILLEHNA NOPOroB OTKIOYa-
eTCA, Koraa u3MepeHHoe 3HaYeHVe KOHLEHTPaLMM CTaHOBUTCA Ha 5% HXKe Noporosoro.

MpegycmoTpeH cneumasnbHbIN PEXUM BKITIOYEHVA aBapuiiHON curHanusauun O,
MMaBHbIM 06pa3oM, OH NpefHa3HaueH AnA U3MePEHNA KOHLEHTPaLUM KACIOPOoaa B BO3-
ayxe. B pexxume O, nngukatop "Mopor 1" BKNOUAETCA, KOrAa KOHLEHTPaLMsA CTaHOBUTCA

KHonouHan
KnaBmaTypa
Mutanne
Mopor 1 Mopor 2

] ]

l‘lopor\ + . .

i he

[ ]

Bbi6op -

7
HeuncnpaBHocTb

Puc.5. Modynb uHOUKayuu u ynpagneHus
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HWXE ypoBHs "lMopor 1 (1 oTKNouaeTca, Korga oHa HauMHaeT npeBbiwatb nopor 1 Ha 5%).
Mpw 3Tom cBeToamog "Mopor 1" muraeT ¢ BaBoe 60sbluelt Yactotom (2 ).

B pexxnme O, nHaukatop "Mopor 2" cpabatbiBaeT Npu NpeBbieHnn Nopora 2, Kak v B
06bIYHOM pexnme n3mepeHus. MprU3HaKoM BKIIOYEHHOTO pexunma O, CIyXUT 3eeHbil
cBeToavod, Muraowmii pas B 2 ¢ (punc.6). OLHOBPEMEHHO C 3TUM PEXMMOM PEKOMEHY-

KoHueHTpauus Huxe nopora 1,
yactoe muraHue (2 ) Mopor 1 Mopor 2

o od -

Mopor i.{% . .

[ 7 N

Bbi6op E MuTtaHne
~~ (pa3B20)

Puc.6. OcobeHHocmu uHOuKayuu 8 pexume O,

eTCA MPUMEHATb PEXIMM 3BYKOBOI CUTHaNm3aumm 3 (CM. HuXe).

YnpaBneHune BHEWHUMN YCTPOCTBaMN
Mogaynb MKTU ocHalleH TpeMsa 31eKTPOHHbIMM KloYamm TMMa "CyXom KOHTaKT".
OnekTpoHHble Kntoun "Pene 1" n "Pene 2", HOpManbHO-Pa3oOMKHYTble, 3amblKatoTcA
OfHOBPEMEHHO CO cpabatbiBaHueM mHAauKatopos "Mopor 1" u "lMopor 2", cooTBeT-
CTBEHHO.
DNEeKTPOHHbIN KNty "HencnpaBHOCTL" ABNAETCA HOPMabHO-3aMKHYTbiIM. OH pa3mbl-
KaeTca Npuv UcnpaBHol paboTe Nprbopa, 3aMbIKaeTcsa Npu cpabaTbiBaHUN MHAMKATOPA
"HencnpaBHOCTL', a TakXKe NP OTKIIIOUYEHNN SNEKTPONUTAHUA ra3oaHanmnsaTopa.

3ByKOBasA curHanmsayua
IC ocHalyeHa BCTPOEHHbIM 3BYKOCUTHaJIbHbIM YCTPONCTBOM. 3BYKOBas CUrHanM3auus
BKJllOUaeTCA OgHOBpeMeHHO ¢ ceeTogmogamu “lMopor 1" n "Mopor 2". Bo3MOXHbl YeTbipe
pexunma 3ByKOBOW CMrHanm3aumnu:

0 — 3ByKOBas CUrHanm3aLma oTKIIoYeHa;

1 - 3ByKOBas CUrHanm3auma BKAYaeTca Npu JOCTMKeHnr nopora 1;

2 — 3ByKOBaA CUrHanM3auma BKIOYAETCA NPy AOCTUKEHUN MOpora 2;

3 - 3ByKOBasA curHanmsauma ana pexxuma O,. Biouaetca npm foctmkeHn v noporal,
1 nopora 2.
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11. YCTAHOBKA U NOAKNTIOYEHUE

PasmelueHne radoaHannsaTtopa

la30aHanm3aTop HeobXOAMMO pacronaratb TaK, UTobbl UHTepdENCHbIN Mogynb ¢ UCM
6biN1 HarpaBneH BePTUKabHO BHM3. ITO NPenATCTBYeT NonafjaHunio BAaru, Mol 1 NocTo-
POHHUX NpeaMeToB Ha GUNLTP razoaHanusaTopa. Hanbonee NpPocToi cnocob MoHTaxa —
KperneHue K CTEHe C MOMOLLbIO OTBEPCTUI Ha dnaHLe Nprbopa, CornacHo puc. 7 v 8.

BHumaHue! [MpasunvHoe pasmeuweHue 2a3zoaHanumu4ekoll cucmembl — 3aj02 ee

3¢ppekmusHol pabomel!
115+0,5
/\
7~
— N—~
145
55
130+0,5
~[® @ ]
2‘ - § o ]
i & -
0
@ 1 N
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& ]
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LT 171
I 7
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Puc.7. [abapumHell yepmexx "CeHcoH-CB-5022"
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124,5%0,5

155

142+0,5

o
Eary|

@ 4 oTB. @5

Puc.8. fabapumneiti yepmexx "CeHcoH-CB-5023"
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a) Ethernet, RS-485
| K komnbloTepy
NcTouHmnk NcTouHunk
nuTamus 24 B KoHueHTpatop (RS-485) nUTaHWs 24 B

- bapbep
Kabenb NcKpobesonacHoOCTU
aneKTpo-
nTaHua
1 KaHana
4-20 MA

CUrHanbHbIN

RS-485
6) Komnbiotep kabens ( )

PacnpepenutenbHas
KopobKa

CUrHanbHbIn
kabenb (RS-485)

bapbep
NCKPO-
6e3onacHoCTU

McTouHunk
nutaHua 24 B

Puc.9. OcHosHble cxembl noOkmodeHus 'C: a) 3ee300U, 6) winelihom ¢ pacnpedenumers-
HbIMU KOpOOKamu

Bbi6op mecTa ycTaHOBKIU

MecTo yctaHoBKku I'C BbIOVpaloT B 3aBUCUMOCTH OT:

+ TuNarasa;

+ BO3MOXHOIFO MecTa yTeUKM 1 CKOMNEeHUsA ras3a, cneyndukn HanpasneHns ABUKEHNSA
BO3[YLLUHbIX MOTOKOB;

«  BMAUMOCTU UHAMKaTopa I'C ona nepcoHana;

« ynoOcTBa MOHTaXa 1 06CyXnBaHUA npubopa.
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IC MOHTMpPYT BO6MN3MN 30HbI BO3MOXHOFO ra3oBblfeNieHns. BbicoTa yCcTaHOBKM
nprbopa 3aBMCUT OT GU3NYECKUX CBONCTB ra3oB 1 XapaKTepa paboTbl nepcoHana.
[a3bl TAXKEeNee BO3Ayxa (Hanpumep, yrnekucnbii ras (COZ), nponaH (C3H8), Xnop (CIZ)
n ap.) byoyT ckannueatbCs 6nvKe K nony. Ina Hux I'C ycTaHaBAMBalOT Ha BbICOTE He
6onee 1,5 m ot nona. bonee nérkune rasol (Hanpumep sogopoa (H,), meta (CH,) n ap.)
6yayT NoAHMMaTbCA BBepX. [ns HUx IC HY>KHO MOHTUPOBATb B BEPXHEN YacTu nome-
weHua. [Ina ra3o., NIOTHOCTb KOTOPbIX 6/IM3Ka K BO3AyXy (Hanpumep, yrapHblii ra3
CO), mecTo pacnonoxeHusa I'C onpepenaeTca HanpaBneHneM NOTOKOB Bo3fyxa. [na
KOHTPO/A TOKCMYHbIX ra3os ['C pacnonaraloT Ha YpOBHe OpraHoB AbIXxaHWA YenoBekKa:
Ana cngawero B onepatopHon — 150 cm, B ocTanbHbIX NnoMeweHnax — 180 cm.

CnegyeT MMHMMM3NPOBATb 3afepPXKy pPacnpoCTpaHeHWsA ras3oBbIX MpuUmecen
OT NCTOYHVKa [0 ra3oaHanu3atopa. [1na 31oro Heo6xoAMMO yunTbIBaTb cneunduKy aBu-
»KEHMA BO3AYLLHbIX MOTOKOB B KOHKPETHOM MomMelyeHuu. [NpruHyanTensHaa BeHTURALnA
UNn cucTemMa KOHAMLMOHNPOBAHNA BO3AyXa MOMHOCTbIO MEHAIOT eCTECTBEHHOE Hanpas-
NeHune NOTOKOB U, CIeA0BaTeNIbHO, ONTMMAJIbHbIE MeCTa PAaCMOIOXKEHMA ra3oaHannsaTo-
poB. [Mpy NOCTOSIHHO paboTaloLLEel BbITSXXHON BEHTUNALMM, GOPMUPYIOLLE BO3AYLUHbIE
MOTOKM CO CKOPOCTbto 6onee 0,1 M/c, BO3AyX C NpumecsiMu ByAeT nepemelaTbCs K MecTy
BbITAXKKWN MO KpaTyallLleMy PacCTOSHMIO OT TOUKU YTeUKW, HE3aBUCMMO OT MAIOTHOCTY
rasa.

NHpukaTtop I'C gomkeH ObiTb XOpoLlO BMAEH paboTatolemy nepcoHany. Ecnm sto
HEBO3MOXHO, He0OXOAMMO MCMNOJIb30BaTb BHELLUHIOIO CBETOBYIO 1 3BYKOBYIO CUIHanm3a-
unio. FC no3BonAeT Kak HemocpeACcTBEHHO MOAKNIOYATb NCMONHUTENbHbIE YCTPOWCTBA
(HanpAMmyto K NopTam TUMa "Cyxol KOHTaKT" Inbo uepes pene), Tak U UCMOSIb30BaTh ceTe-
Bble MCNOJHUTENbHbIE YCTPOWNCTBa (ynpasnaemble no npotokony MODBUS).

Mpu moHTaxe obopyrnoBaHuA [C HeoOXOAMMO YUMTbIBaTb €ro AOCTYNHOCTb ANA Tex-
HMYeCKoro obCnyKMBaHUA 1 NepPUONYECcKol MOBEPKU razoaHanmsatopa.

CxemMbl nogKnoUyeHns

Bo3mokHbI ABe OCHOBHbIe cxeMbl nogkntoyeHus C (prc.9):

«  3BE3[0W: KaXK[oe YCTPONCTBO OTAENbHbIM Kabesiem CBA3aHO C NPYEMHVKOM UH$Oop-
Mauuu (NynbT, TPOMbILWAEHHbIA KOHTPOMIEP, KOMMNbIOTEP U T.M.);

+  WNendpom: HECKONIbKO YCTPOWCTB MapasiefibHO MOAKIUEeHbl K Kabento nepepaun
OaHHbIX. Mpr nogknioyeHnm wneridomM HeobXoanMbl BHELIHME pacnpeaenuTenbHble
KOPOOKM.

Mpn nobom cnocobe nopkntoyeHNa cnefyeT NPUMeHATb 6apbepbl UCKpobe3onac-

HocTu, Hanpumep BU-Exia-130-24, ycTaHOBNEHHbIe NOC/Ie NCTOYHUKA(OB) MUTaHNA BHe

B3PbIBOOMACHbIX 30H.
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MoHTa) aneKkTpokabenen

I'C coegmnHAIOT C UCTOYHNKOM MUTAHMA Y BHELIHMMM YCTPONCTBaMM KOHTPOJIA NO KaHany
"TokoBas netna 4-20 MA" ¢ nomolLblo Kabensa ceyeHmnem ot 0,35 A0 2,5 MM?, C BHELLHUMM
WCMOSHUTESNIbHbIMM 11 CETEBBIMM YCTPOCTBaMU — Kabeniem ceueHrem ot 0,35 fo 1,5 mm2,

[na nogKnouyeHnsa K TOKOBOMY Bbixofy 4-20 MA pekoMeHIYyeTCA NCMONb30BaTh dKpa-
HWPOBAHHbIV MeAHbIV MPoBOf ceyeHrem 1,5 Mm2,

Mpwv napannenbHOM NOAKOUYEHMM FPYNMbl NPMO0POB Mo KaHany RS-485 (coeanHeHne
B LWend) pekomeHayeM MCMosib30BaTh ABa HE3aBUCUMbIX Kabena: SKpaHMpPOBaHHbIN
Kabenb c ceyeHnem xunbl oT 1,5 fo 2,5 MM? — ANA sNeKTponuTaHuA NprMbopoB, 1 3Kpa-
HMPOBaHHYO BUTYIO Napy — ANA nonyyeHus umudposon nHdopmaumm no RS-485. OgHako
[ONyCTUMO NpUMeHeHre KOMOMHUpoBaHHOro Kabensa, Hanpumep KYB 6x0,35-100.
BHumaHue! DKpaH Kabens 3a3eMnATb TONbKO CO CTOPOHbI KOHTpoJIepa (KoMnbloTepa).

MpoknagKy kabens cneflyeT BECTU MO BO3MOXXHOCTU Ha YAaNEeHUM OT CUITOBOM eK-
TPONPOBOAKMN.

Bce mopynu, Bxogawme B coctaB I'C "CeHcoH-CB-CM" ncnonHenun 5022 n 5023, nmetot
B3PblBO3aLUTY BUAA "NcKpobe3sonacHas Lenb" ypoBHs ia. lMogknouaTte Takoe obopyno-
BaHME MOXHO TOJIbKO K 3neKkTpobe3onacHbiM LensmM. COOTBETCTBEHHO, Lieny NMUTaHUSA
n "TokoBas netnsa 4-20 MA" JOMXKHbI ObITb 3alyLLeHbl 6apbepom UCKpPobHe3onacHoOCTH,
Hanpumep bU-Exia-130-24, ycTaHOBMEHHbIM B B3pblBOOE30MaCHON 30HE.

MoMHUTe, NpY NOAKIOUYEHUN SNEKTPUYECKNX Kabeneli He0OXOANMO PYKOBOACTBOBATHCA:
+ [lpaBrnamm yCTponCcTBa aNeKTpoyCcTaHoBOK (MY3) rn. 7.3;

« [paBunamu sKcnnyaTaumMm 31eKTpoycTaHOBOK moTpebutenen (M33M1), B T.u. rn.3.4

"INeKTpOoyCTaHOBKM BO B3PbIBOOMACHbIX 30HaX";

+ [paBrnamu TexHMKM 6€30MacHOCTM NP SKCMyaTaLlmy SNeKTPOYyCTaHOBOK NoTpe6u-

Tenen" (MTH);

«  VHCcTpyKUmel o MOHTaXy 311eKTpo0o6opyf0BaHMS, CUNOBbIX M OCBETUTESNIbHBIX CETEN

B3pbIBOOMNaCHbIX 30H BCH 332-74/ MMCC CCCP.

MopAapok nogkntoyeHn

Ona nogknioyeHus "CeHcoH-CB" He TpebyeTca cneumanbHbl UHCTPYMEHT, KpoMe OTBep-

TOK — KPeCTOBOW 1 C MAOCKUM wWwuuem. [Npn MoHTaxe He fonycKaliTe nonafaHna BHYTPb

nNpu6opoB BNarv 1 NOCTOPOHHUX NpeaMeToB!

1. N3BneKkunTe razoaHanmn3atop 13 TPaHCNOPTMPOBOYHON Tapbl, yoeamTecb B KOMMIEKT-
HOCTM MOCTaBKW, B OTCYTCTBMM BUANMbIX noBpexxaeHni. Ikcnnyatauma IC "CeHcoH"
C MexaHNYeCKNMIY NMOBPEXAEHUAMMN KOPMNYCa, Pa3beMHbIX 1 pe3bO0BbIX COeIHEHWI
1 T.4. HegonycTrmal

2. YcraHosuTe ['C B BbIGpaHHOM MeCTe, UCMOMb3yA peKoMeHaaLumy no pasmelleHuto. ns
MOHTaXa NCNOJb3yNTe YeTbipe KpenexHbIX Sf1eMeHTa (LLypyrnbl 1 Ap.) AUaMeTPoM 4 MM.
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CeHcoH-CB-5023

Mepembluka nogknoyeHns

KabenbHble BBOAbI C

3ymmep

Konopka X1 uener anektponutaHua
Y BHELLHUX MHTepdencoB

Pasbem mopyna

eHcoH-CB-5022

RS485A
RS485B
+28V

[Mepembluka nogkntoyeHUA

Pasbem 3ymmepa X5

TePMUHUMPYIOWero pesnctopa VHANKaLUn TEPMUHUPYIOLLEro pesnctopa
O ®) (
oo
oo
® O
O@ o+ JT O D) .
nopcr@ o = E o noror @ @+ E
BbIEOP S x S BE0P ] [ -
RS485 A s Hevcne 57 rsass a s
RS485 B MoPor1
T +2av | O norPOr2  wfo O)| Rs4858
™ O nopor24_| O) +24v
GND || O norori  S© § o9l oo
4-20 |9, Be) HEMCnP T -
- - o 4209 i E
\ S GND
+Vee

=l
Pasbem ICM X4

Pa3bem 3ymmepa X5

Pazbem pene X2

Pasbem cunoBbix Lenemn
1 nHTepoeincos X1

Pazbem NCM X4

Puc.10. KommymayuorHbie snemeHmel: CB-5023 (cnesa), CB-5022 (cnpasa)
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. OTKpyTUTE YeTbipe BUHTa U CHUMUTE KPbILLKY Kopryca.

BBepute cunoBble 1 CUrHanbHble Kabenu yepes yCcTaHOBMIEHHbIe KabesibHble BBO-
Abl. MHOrOXunbHble NpoBoAa Kabensa fomMKHbl OblTb NpeaBaAPUTENBHO pPa3aenaHbl
1 OMpeccoBaHbl KabenbHbIMM HakKoHeUYHKamu Tiuna HLLBW 0.34-8 unu aHanornyHbl-
MU (B 3aBMCMMOCTI OT NioWwaam ceyeHus nposoaoB). [innHa BBefeHHbIX B Kopnyc [C
NMPOBOLOB AO/MKHA ObITb JOCTAaTOUHON ANA YAOOHbBIX MAaHVNYAALMIA U NOAKMIOYEHNA
K KabenbHbIM KOIOAKaM.

OTcoeanHuTe KabenbHYy0 YacTb pa3pbiBHbIX KONOAOK. MoakounTe Kabeny B COOT-
BETCTBUM C MAaPKMPOBKOW Ha nnaTe (pnc.10) n cxemoi noakntoyeHua (puc.11), npou-
HO 3aKpyTuTE OTBEPTKOW GUKCMpYIoLMe BUHTbI KabeNbHbIX KONOMOK.

YctaHoBUTe KabesibHble KONOAKM B KOHHEKTOPbI, ybeamTech B TOM, UTO 3alLenku 3a-
bukcnpoBanu pasbem. BoiTaHUTe n3NnLWKK Kabena HapyKy yepes KabenbHble BBO-
Obl, 3aKpyTUTe GUKCMpPYIOLLYIO Faiky Ha KabenbHbIx BBOAAX (eCnv ecTb) Ana repme-
TU3aUnn CoeNHEHNA.

Ecnn Heo6xoaMMo OTKNOUNTL/MOAKIIUNTE TEPMUHNPYOLLUIA Pe3ncTop (B 3aBUCK-

Mogynb MKTU-1n, MKTU-1m

|

|

I X1 Cunosble uenu

' Lenb KoHTakT
: RS485 A 1

| RS485 B
| +24V

| GND

| 4-20
|

|

|

|

|

|

|

|

|

|

} Kabenb RS-485

vibhlw|N

— } Kabenb nuTaHus

X2 Pene ("Cyxoi KOHTaKT")
Lenb KoHTaKkTt

-
VcnonHuTtenbHoe
} | ycTpolicTBo €

I_BHELLIHI/IM nMUTaHNEM

r- - — —

MNOPOI 1 1

MOPOT 1

— .
[ orors ;
. :

HEWCTIP
HEWCIP

roar
[
|
[
[
L4 oL —

Puc.11. Cxema nodkstoueHus "CeHcoH-CB" ucnonHeHuti 5022 u 5023
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10.

11.

12.

MOCTU OT KOHGUrypaLum ceTu), CHUMUTE/yCTaHOBUTE NepembluKy B no3uuumio JT (cm.
puc. 10).

Y6egutech, UTo pasbembl Mogyna nHankauuu, UCM, 3ymmepa nogkntoyerst (puc.10).
MopanTe anekTponuTaHue (24 B). Mpubop BOMAET B pexnM aBTOTECTA ANUTENb-
HOCTblo 18 ¢ — nocnefgoBaTeNbHO BKJOYAKOTCA CBETOAMOAbI, 3BYKOBaA CUTHANN-
3aUKA, B KaXKAOM pa3psae CBETOAMOAHOIO UHAMKATOpA oTobpaatoTca undpbl
o1 0 go 9. Mo 3aBeplUeHN aBTOTECTa 3aropuUTCA 3eMeHblli CBETOAMOA, U Yepes
5-90 ¢ rasoaHanu3aTop HayHeT oTobpaXkaTb 3HaUYeHMe KOHLEeHTpaUnmn LeneBoro
rasa. EQUHMUbI M3MepeHnAa 1 TN ras3a yKasaHbl Nog MHAUKATOPOM Ha NMLEBON
naHenu n B nacnopte npubopa.

YcTaHOBWTE Ha MeCTO KpbILKY Nprnbopa, ybeanBLKCh B TOM, UTO repMeTr3npyoLLas
NpokKnajka He MOBPeXAeHa Y HAaXOAMTCA B Ma3dy KpbIWKW. Pa3pbiB repmeTusmpyto-
e NpoKnaaKn fosmkeH ObiTb HanpasBneH BHU3!

Jna npepoTBpalLeHna HeCAaHKLMOHNPOBAHHOIO BCKPBITUA KOpryca oniomoupyiTe
npuobop.

PekomeHayem yCTaHOBWUTb Ha KOPMyC MOAyNdA, B KOTOpPoM pasmelleH VICM, 3Hak
"CeHcoH-CM-9001" ¢ yKa3aHMeM CepuiiHOro HOMepa, NPVBEAEHHOrO B MacrnopTe.
[na 3TOro MOXXHO BOCMOJNIb30BaTbCA STUKETKOW C CEPUMHBIM HOMEPOM, BXOAALLEN
B KOMMJEKT NOCTaBKM razoaHanmsatopa "CeHcoH-CM-9001",

Baw npu6op nosHocmoto 20moe K pabome!
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12. HACTPOWVKA U KAJINBPOBKA

[lna HacTpoWikM Nprbopa, TeCTUPOBaHMS pene 1 Kanmbposku MICM npegHasHaueHa KHOMou-
HaA KraBuaTypa, pasMelleHHasd Ha mMogyne MHAvKaumu (prc.5). [na ynpaBneHua ciy»kat
yeTblpe KHomnKu: NMOPOT, BbIBOP, "+" 1 "-" BO3MOXHO ABa T1MNa HaMaTunA Ha KHOMKM:

+ KOpOTKOe (06bluHOE, MeHee 2 C), Ha PUCYHKax 0603HaYaeTCs 3HauUKoM @

«  [NnTenbHOoE (HaXaTb U yaepmBaTb KHOMKY 2 ¢), 0603HaYaeTcA 3HaUKOM @%26

Ecnn cneunanbHO He OroBopeHa HEOOXOAUMOCTb [JIUTENIBHOrO Haxatusa ("Haxxmute 1
yAepxmBanTe") , B TeKCTe peub NAET O KOPOTKOM HAXKaTUW ("HaXKMUTe KHOMKY...").

B npribope peanrizoBaHbl YeTbIpe pPexima YrnpaBieHrs: KOHTPOSb NOPOroB, BBOA YCTaHO-
BOK, TECT pefe 1 KannbpoBKa.

OcHoBHOe cocToAHNEe |

Mopor Bui6op)
| KoHTponb noporos | | Tect | | BBop yctaHOBOK | | KannbpoBka |

l l | J

OCHOBHOE COCTOAHME YCTPONCTBA (pabounii pexnm) — M3MepeHne, Ha MHAMKaTope
oTobpaxkaeTca KoHuUeHTpauus. Mprnbop Bo3BpallaeTcs B OCHOBHOE COCTOAHME aBTOMaTK-
yecku, ecniv B TeueHue 30 C He HaXKMManu KHOMKKY (Kpome pexknma KannmbpoBsKuY, rae Tanm-
ayT coctaBnsaet 10 muH). MNepexog B Nt06OI 13 TPEX PEXUMOB YNpaBieHNA NPONCXOLNT
TONbKO 13 OCHOBHOIO COCTOSAHNA.

KoHTponb noporos

Pexxvm npepHasHaueH AnA MPOCMOTPa 3afaHHbIX MOPOroB cpabaTtbiBaHMA. Haxmute
kHonky MOPOT. Bkntountca ceetoguog, "Mopor 1", Ha MHgMKaTope 0TOOPa3nTCA 3HaYeHne
nopora 1. Yepes 3 c Bkntouutca ceetoamog "Mopor 2", Ha HAMKaTope 0To6Pa3nUTCA 3Ha-
yeHue nopora 2. Yepes 3 ¢ npnbop BepHeTcs B OCHOBHOE cocTOoAHKE. MOXHO YCKOPUTD
nepexo Mexay oTo6paXeHUAMM 3HaUeHNIA NOPOroB, Haxknumas MNMOPOT.

noror1 ()  @noror2

noror1(0)  (Onopor2 noror1@  (Onoror2

0 2le P o [ole [ e

T OCHOBHOE cocTosiHME 3¢ 3c |
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Tect
Pexxum "TecT" npegHasHayeH anA KOHTPONA pene 1 3ByKOBOro YCTPONCTBA.

BHumaHue! lMeped Hayanom pabomel 8 pexxume "Tecm" y6edumecs, Umo K npubopy
He NOOKJII0YeHbl UCNOJIHUMe TbHble MeXaHU3Mbl, CpabameléaHue KOmMopbix Hexenad-

mesibHo!
OCHOBHOE COCTOAHMEe

Ona nepexopaa
B pexum "Tect" B OCHOBHOM noror1 () (O mopor2
COCTOSIHUVW HaXkMUTe 1 yaep- U /L/E o |
KUBanTe 2 C KHoOMKy "+" .

Ha wHavkatope oTobpasmtcs

[P. TlocnepoBaTtenbHO HaXkmMmas 2¢c
kHonku MOPOT, BbIBOP, "+"n"-",

C MOMOLLbIO TeCTepa NPOBepbTE Tecr

baKkT 3ambiKaHUA Tpex pene u woror1 () () oror

cpabaTtbiBaHusA 3Y. TecTep Heob-
XOAMMO MOAKMYaTb K Konog-
Kam pene (cm. puc.11).

KHonka TMOPOI  3ambikaeT
pene "Mopor 1" Ha 3 c. MNpwn 3ToM
Ha WHAMKaTope oTobOpaxaeTcs
ne1.

KHonka BbIBOP  3ambikaeT
pene "Mopor 2" Ha 3 c¢. Ha nHgun-
KaTope otobparkaetcs NP 2.

KHonka "+" 3amblkaeT pene
"HencnpaBHocTb" Ha 3 c¢. Ha
nHAMKaTope otobpaxaetca MNP 3.

KHonka "-" BKnouyaeT 3ymmep.
Ha wHpnkatope oTobparkaeTtca
P 4.

Bbixog 13 pexunma "Tect" npo-
N3BOANUTCA NO ANUTeNbHOMY (2 C)
HaxaTuto KHonkn "+" UJTN yepe3
10 ¢ nocne Haxatus nobon
KHOMKM.

( nopor 1 O O nopor 2 h

P 1]® [z

Mopor 1

-
\

( nopor1 O O norpor 2 )

e

Mopor 2

( nopror1 O O nopor 2 h

P 3 >

\_ ) HeuncnpaBHocTb

( noror1 O O norpor 2 h

GEIIF

J

CNe Be =

l
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BBop ycTaHOBOK
JaHHbil pexxum npedHasHavyeH 071 K8A/UGUUUPOBAHHbIX hoJsib3ogameriell U cne-
yuaauUCMo8 ynoJIHOMOYeHHbIX C/IYX6 mexHudeckoli noddepXxku. He u3smeHalime
ycmaHosku 6e3 060cHosaHHoU Heobxooumocmu! Bce ¢hakmel usmeHeHUA ycmaHo-
80K COXpAHAIOMCA 8 3Hep2oHe3asucumol namamu npubopa, mo2ym 6b6ime cHUMAHbI
lMpoussodumenem u cmame npu4UHOU OMKA3a 8 2APAHMUUHOM 06C/TYKUBAHUU.

B pexume "BBop yCcTaHOBOK" MOXHO 3afaTb Tpy MapameTpa - nopor 1, nopor 2

N pexrm paboTbl 3ymmepa. HacTpolika KaxZoro 13 HUX BbIMONIHAETCA Moc/efoBa-
TeNIbHO, NMOCNe Yero rasoaHanusatop Bo3BpalwaetrcA B OCHOBHOE COCTOAHMeE.
Ecnn He HaKumaTb KHOMKK B TeueHmne 30 ¢ Mb6O HaxkaTb U yaepKMBaTb KHOMKY

-", npnbop aBTOMaTMUYeCKMN Bo3BpaLlaeTcd B OCHOBHOE COCTOsIHME, He 3anomMu-
Haf HeCOXpaHEeHHble 3HaUeH W .

OCHOBHOE coCcToAHMe |

?m ?m

| yCTaHOBKa nopora 1 | YctaHoeka nopora 2 ——| YctaHoska symmepa |

YctaHoBKa nopora 1
B OcHOBHOM COCTOAHMM HaxKMUTe 1 yaepxurBaiTe 2 ¢ KHonKy MOPOT. NMpubop nepeit-
JeT B pexunm "YctaHoBKa nopora 1." HayHet muratb ceetogmog "Mopor 1" n ctapwunin
pa3psag undpoBoro nHAnKaTopa.

nopor1(C)  (Onorpor2 noror ty-  (Onoror2

EEL [o0s)e |55 %

2. YCTaHOBWTE 3HayeHMe Murawouwero paspaga KHonkamu "+" wn "= [nAa
BBOAQ [AECATVYHOM TOYKM B [AaHHOM paspsade HaXMUTE U yaepKuBante 2 ¢
KHonKy BbIBOP.

noror -  (Onopor2 noror t@y-  (Onopor2

oos)e Bos)e
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3. Mepengnte K cnepytowemy paspagy kHonkou BbIBOP n yctaHoBMTe ero 3HaueHue.

nopor @@ (Oropor2 noor 1@ Onororz)
ocle | & fsle | & &

MoBTopUTE 3TY NpoLesypy AN BCEX pa3psAAos.

nopor t@y-  (Onoror 2 nopor t@=  (Onoror2
O5)e | & e | &%

Mepebop pa3pAgoB NPOUCXOANT LIMKIUYECKU — Bbl BCErAa MOXKeTe BEPHYTbCA K rnpe-
Abinywemy paspsgy.

oror 1@ Ororor
i s | 5%

4. YcTaHOBUB HYXHOe 3HayeHue nopora 1, HaxxmuTte KHonky [MOPOI. HauHeT muratb
BeCb MHAMKAaTOP.

nopor o=  (Onoror2 nopor 1@y (Onopor2

bone] o ool

[lns coxpaHeHVs B SHEProHe3aBMCUMON MaMATW BBELEHHOrO 3HauyeHUs HaxmuTe
KHOMKy "+". [pnbop coxpaHUT BBEAEHHOE 3HAYEHME 1 NepenseT B pexum "YcTaHOBKa
nopora 2",

noror1 noror 2
C @ CoxpaHsem

MOPOT 1 Q (Onoror 2 "
IO = HO0|® | Seseve

[na nepexopa 6e3 coxpaHeHUA K pexumy "YcTaHOBKa mopora 2" HaKMmuTe KHOMKY
BbIBOP. Yto6bl BepHYTbCA B pexim "YcTaHoBKa nopora 1", HaxmuTe kKHonky NMOPOT.

noPor 1 . (Onoror 2 noror1(0) —@nopor2 He coxpaHsem

/HUU ® BBeAeHHOEe

EBUU L 3HayeHune
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BknioueHune/oTknioueHve pexuma O,
B rasoaHanusatope npeaycMoTpeH creLuanbHblii PEXXUM aBapuinHoOn curHanusauum O,
B 3TOM pexunme nHpgukatop "Mopor 1" 1 COOTBETCTBYIOLLEE eMy pesie BKIYaKTCA, eC/v
KoHLUeHTpauus onyckaetca HUXKE nopora 1. MiHaukatop "Mopor 2" cpabaTbiBatoT npu
MPeBbILEHNIN Nopora 2, Kak B 06bIYUHOM pexrme.

Yto6bl BKAOUMTL pexum O,, BonamTe B pexum "YctaHoeka nopora 1" (8 OcHOB-
HOM COCTOAHUN Ha)aB 1 yaep»unaan 2 ¢ kKHornKy [MOPOI). 3atem B pexume "YcTaHOBKa
nopora 1" HaxmuTe n yaepxmsanTte 2 ¢ kHonky NOPOT.

~ N\ ~ N\
noPoOr1 norPor 2 MOPOT 1 . OHOPorz
© O
[H7|® ] §° [ijas|e
N\ . Y, . . J

(moror 1 9 Onopor; (noor 1 9 Onopor?

[oos|e| W O e

. J - J

Ha nHpgukaTope nosiBnsietca coobuieHre "0O2 ?" Haxas KHonKy "+", noaTBepauUTe BKIIO-
YyeHue JaHHOro pexnma.

2y

nopor i@ (Onopor2 nopor 1@ / (Onoror 2
02 e 05|

Ansa oTKasa ot ycTtaHoBKM pexuma O, HaxmuTe no6yio ApYryto KHOMKY, 1 Bbl BEpHe-
Tecb B pexum "YctaHoBKa Mopora 1"

Ana oTknoyeHna pexrima O, HeOOXOANMO BOMTN B PEXKMM €ro yCTaHOBKM, KaK Onu-
caHo Bbiwe. Ha nHankatope otobpasntca HOP? Haxxmute KHOMKy "+, pexxnum O, oTKI0-
YnTCA, N NPUOOP BEPHETCS B peXkim "YcTaHoBKa nopora 1"

noPor 1 (Onoror2 noror ¢ (Onoror2
MTSHHA L@ G (05 |®

[na oTkasa oT BbIK/IloUeHMA pexuma O, HaxmuTe N6yl [pYrylo KHOMKY.

Mpy BKoueHHOM pexume O, ceeTtoanoa "lMopor 1" v ycTaHaBnMBaemblin pas-
pAg Ha WHAUKaTOpe B pexume "YcTaHoBKa nopora 1" muratoT ¢ BABoe 6Gosbluer
yactotol (2 'y). [lanee Bce AeNCTBUSA BbIMOHAIOTCS, Kak B OObIYHOM peXxume.

B OCHOBHOM COCTOAHMU BKIIOYEHHDBIN peXxnm O, HANLMPYETCA KPaTKOBPEMeH-
HbIM MUraHuem 3eneHoro csetognoga "lMutanue". TPy CHUXKEHUN KOHLUEHTpauun
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Huxe nopora 1 ceetoguopg "Mopor 1" 6yaeT Myratb € yABOEHHON YacTtoTon (2 ).

YcTaHOBKa nopora 2

Pexxnm "YcTaHOBKa nopora 2" conpoBoxgaeTca MmuraHnem ceetoguopa "lMopor 2" Ycra-
HOBKa 3HaueHusA nopora 2 NOSIHOCTbIO aHalorMyHa ycTaHoBKe nopora 1. Mo 3aBeplue-
HIII0 YCTaHOBKM Nopora 2 nprbop nepexoauT B pexumm "YcTaHoBKa pexirima 3Y".

+ noror1 () (Onopor2
5 35 7l | &

nopor1 () ,noporz
"

1501}

YcTaHoBKa pexunma 3y
MpenycMOTpeHo YeTbipe pexnma cpabaTtbiBaHMsA 3BYKOBOro ycTporicTaa (3Y):

0 - cBeTO3BYKOBas CMrHanm3aLma OTKIIOYEHa;

1 — CcBETO3BYKOBasA CUrHaNM3aLMaA BKOYAETCA NPY AOCTUXKEHMM nopora 1;

2 - CBETO3BYKOBas CUrHanv3auma BKJYaeTCA Npu JOCTVXKEHMM Nopora 2;

3 — CBETO3BYKOBasA CUTHaNM3aLuAa BKIIOYAETCA NpY AOCTUXKEHUN Kak nopora 1, Tak
1 nopora 2 (akTyanbHo B pexnme O,).

Homep pexuma 3Y otobparkaetcsa Ha MHAnKaTope B Buae 3Y0 (1-3).

1. 3apanTe pexum 3Y kHonkamu "+" nnum "-", 3atem Haxkmute MNOPOT.

nopor 1 nopor 2 norpor1 nopor 2
o O o_0O

35 Jje 74 Jje

2. ina coxpaHeHus BBEAEHHOIO 3HauyeHus HaxmuTe "+', ons Bbixoda 6e3 3amomMuHa-
HuA — BbIBOP, gna Bo3spata B pexunm yctaHoskm C3Y — INOPOT.

CoxpaHaem

BBefeHHoe
noror1 ()  (Onopor2 3HaueHVe

J4 7

noror1 ()  (Onopor2
He coxpaHsaem

BBeJeHHoe

3HayeHune OcHOBHOe cocToAHMe

Mocne yctaHoBKM pexima 3Y nprbop Bo3Bpallaetcad B OCHOBHOE COCTOAHME.
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Kann6poska ¢ knaBsmatypbl
BHumaHue! [JaHHbIl pexkum npeOHA3HAYeH UCK/IIYUMesibHO 019 K8aaugpuyuposaH-
HbIX cheyuasiucmoas!

Kanubposka c KnaBuaTypbl npegHa3HauyeHa TONbKO A KoppeKumu paboTbl ra3oa-
HanmM3aTopa, MO3TOMY BO3MOXHOCTU rPajyMpOBKU B 3TOM peXrMe orpaHunyeHbl. Kanu-
6poBKa Mprbopa C KNaBMaTypbl BO3MOXHa MO HYNEBOW KOHLEHTPaLWsA LeNeBOro rasa
("Kannbposka 0") n no noBepoyHoii razoBon cmecu ("Kanubposka MrC"). Jatumk Kuc-
nopofa MOXHO KanmbposaTb TONbKO MO BO3AYXY WM a30THO-KUC/IOPOJHOW CMecy, rae
KoHLeHTpauua O, coctasnaeT 20,9%. B cnyuae COMHEHWI B UMCTOTe OKpY»KaloLLern aTMOC-
depbl BOCNONb3yTeCb UCTOYHMKOM UMCTOro Bo3ayxal [InA HEKOTOpbIX aHaNWUTOB Kanu-
6poBKa Mo BO3[yXy HEBO3MOXHa (Hanpumep, ons COz), NCNONb3yNTe YACTbIN a30T.

YcnoBus BbiNoNHeHUA KannubpoBKu

KannbposKa BbINONHAETCA TONbKO NpW COONIOAEHUN ONpeaeneHHbIX YCTOBUIA:

1. KoHueHTpauma MNIC B HWXHEN (CO) 1 BepXHen (Cnrc) TOUKax KanmbpoBKW OO/MKHbI
HaxoAMTbCA B NpeAenax AnanasoHa nsmepennii: C < C < C, C n C, — HMXHAA 1 BEPX-
HAA rPaHNLA UANa3oHa N3MepeHUs, CooTBeTCTBeHHO. Kak npasuno, C =0un C =0.

2. PasHuua mexay 3HaUeHAMYN BEPXHEN U HUPKHEN TOUKM KannbpoBKM JOMKHA ObiTb
He meHee 10% oT ananasoHa usmepeHnii: |C ~ C | 2 0,1(C, - C).

3. B pexume "Kannbposka 0" nsamepsaemoe nprbopom 3HauyeHne KoHueHTpauum C He
AOSKHO NpeBsblwaTb 20% oT AnanasoHa namepeHnin: C < 0,2(C, - C).

4. B pexxume "Kanmbposka MIC" (1 npu kanubposke fatumka O,) n3amepsAemoe 3HadeHre
HEe MOXET OTNINuYaTbCA OT KoHueHTpauwum MNI'C 6onee yem Ha 50%: [C-C_ | < 0,5C. Ans
Kncnopopga Cnrc =20,9%.

B xope npoueayp KanubpoBKMY MOy T BbIBOAUTLCA COObLLeHNA 06 owmnbKax:
Ycnosue

(cyyetomC =0unC =0)

I'IFC|

OwunbKa Koa owmnbkun

3HaueHue TIC Bbllle MaKCUMANbHO

Kannbposka Mrc": . >C, HONYCTAMOrO Er01
Cnrc - C0 <0,1 CH Cnnwkom mano 3HauyeHwue MNIrc Er03
"Kanu6poska 0": C > 0,2C, M3mepaemasa KoHUeHTpauua MpeBbl- Er04

"Kanunbposka MIC": C > 1,5C | WAeT MaKCMManbHO [OMYCTMYIO

ViamepsaemMasi KOHLeHTpauma Huxe

o Er05
MUHUMaNbHO AOMYCTUMON

"Kanun6poska MIC": C< 0,5C

BHyTpeHHsA ownbKa ceHcopa | KanmbpoBKa He BbIMOJIHEHA Er06
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Pexxum KannbpoBKu

[nsa exoda 8 pexxum kanubposku 8 OCHOBHOM COCTOSIHUUN HAXXMUTE U yaepKunBanTe
BbIBOP (puc.15). [anee Heob6xoaMmo BBECTU Naporib. [aposnb coobuaeTca Npon3Boau-
Tenem UCKIKYNTENIbHO YNOHOMOYEHHbIM UM CEPBUCHBIM LieHTpaM. [Mpn BBOAe napons
KHoMKa "+" ncnonb3yeTtca AnA yCTaHOBKM 3HauyeHuA pa3paga, BbIBOP — ana nepexoga
mMexay paspagamu. Beega naponb, Haxxkmute NMOPOT.
(-

nopor1 () Onopor; noror1(0)  (Onoror2
C* )
SIEEGR S [P
GomnO Onopor? GomnO Onopor?
st e
N\ _J “ N\ ) %
GoponO Onopor) Gopor1o Onopor?
i
- _|@® - _|@®
S | = % q H )

nopor1 () (Onoror2 Gopon @) Onopor?

EE A SLEL)®

Maponb BepHbIn \_ Y,

Mocne npaBWnbHOrO BBOAA MAPOSs BKIOYAETCA PEXXUM KanvMbpoBKU U 3aropaetca
Xentblii cBeToamopa. Moapexnmbl "Kanmbposka 0", "Kannbposka MIC" 1 MeHio Bbixoda 13
pexunmMa KanmbpoBKy nepekstovatotca kHonko MOPOT. Ins Bo3BpaTtaT B OCHOBHOE COCTOS-
HIie Ha 6o cTagnm pexma KanmbpoBKa HaxkMuTe 1 yaep»KnBanTe KOHOMKY "-".

Mopor

SCEL)® ) &

nopor1 (D) (Onoror 2 nopor1 () (Onoror2

EE

Maponb BepHbIN

" Bo3sspat
nopor1 () (Onoror2 nopor 1 (0) (Onoror2 B OCHOBHOE
cocTosAHmne
freie| UUEF|®
Mopor)  Mepexog K

“ Kanubposke 0
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Ansa exooa e pexxum "Kanubpoeska 0" npu otobparkeHnn YCt0 Haxxmute "+". Ha nHgu-
KaTope nosBUTCA 3HauyeHune Kanunbposku 0000 (20.90 ana Kucnopoda) U 3aropuTtcs
nHankatop Mopor 1 (Mopor 2 gna O,). HaxmuTe "+, HaUHeT oTo6PaxaTbCa n3mepaemasn
KOHUeHTpauus. Yoeautecb, UTo oHa AeicTBUTeNbHO 6nn3Ka K 0 (K 20,9 ona Kucnopopa).
O TOM, UTO M3MepAEMas KOHLEHTPaLUMUA HaXoaUTCA B JONYCTMOM [Mana3oHe, cBuge-
TENIbCTBYET MUraHVE XKeNToro cBetogmona. BoinonHnte KannbpoBky, Haxas "+" [Ona
OTKa3a OT Kannbposku HaxkmuTe MOPOT.

noeor 1) (Onoror 2 nopor 1 @ (Onoror 2 nopor 1 @ (Onoror 2
+ +

LCED]e Don0e EG

T 5

BHumaHue! Xota B pexume "Kannbposka 0" 3HauyeHwue MITC He BBOAUTCA, HAapyLUEHNE YCIo-
BUI KaOPOBKI BO3MOXKHO: Hanpumep, 3HaueHmne C . 0Ka3anoch Cinwkom 6:13ko K C . B 3Tom
Cnyyae rnpw MorbITKE BbIMOMHUTD KanmbpoBKy NnoABMTcA coobLueHme o6 owwmbke Er03. Coob-
weHne 06 owwnbke (Er04, Er05) nNoABMTCA U NpW MOMbITKE BbIMOMHUTL KannbOpOBKY,
ecin namepaemas KOHLEeHTpaLumua oKa)keTcAa BHe AoMNyCTMOro Amnana3soHa. [pun stom
XKenTblli CBeTOANOA He ByneT MuraTb.

noror1@  (Onopor:2 nopor1@  (Onopor2 noror1@  (Onopor:2

onocle | S5 | ¢ orme || ¢ oonle | &

Mpu ycneluHol KanmbpoBKK Ha MHAMKaTOpe nocnefoBatenibHo otobpasutca CAL YCI. Mpu-
60p ocTaHeTcA B pexkume "Kannbposka 0" 1 MpoAomKIAT NMOKa3biBaTb M3MePsieMyto KOHLIEHTPa-
umito. [Ina NnoBTOPHOW KannbpoBKy HaxkmuTe "+". [N BbIXOAA 113 3TOro pexnma HaxmmTe NMOPOT,

Pexxum "Kanubpoeka no IMI'C" cnepyet nocne 3aBeplueHns pexnmMa "Kanmbposka 0"
[na Bxoga B Hero HaxmuTe "+". [pr 3ToM 3aroputca nHaukatop MNopor 2. OTKas oT Kanu-
6posku MI'C — kHonka MOPOT.

noror1) Ororora rororD) @) (7O (=
frrle fche| © © ©

Beopg 3HaueHua MIC

B pexume "Kannbposka MIC" BBeanTe KoHuUeHTpauuio ucnonblyemon MNIC (nnu
NOATBEPANTE PaHee COXpaHeHHoe 3HauveHue). Mpun BBoAe 3HaueHus MNIC ¢ nomoubio
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BbIBOP BblGUpaem paspag, KHonkamu "+" n 3aflaem Tpebyemoe 3HaueHue, geca-
TUYHaA TOYKa B TEKYLLEeM pa3pAane BBOAUTCA ANUTeNbHbIM yaepxaHnem BbIBOP. 3apas
3HauyeHwue MI'C, HaxmuTe NMOPOT 1 noaTeepauTte "+". Mprnbop nepengeT B pexxmm Kanu-
6posku MIC. OAnAa oTkasa ot yctaHoBKU MI'C HaxkmnTe MOPOT - Bbl BepHEeTeCh K BBOAY
3HaveHwns MNIC.

n
K kanubposke
nopor1 ()  @noporz noror1(0)  @nopor2

iotle| & | emcge| @

f
K BBOAY 3HaueHua M

MNMomHuTe, KoHueHTpauua MNMIC gonxHa coctaBnATb He meHee 10% OT BepxHew rpa-
HULbI Aana3oHa N3MepeHna 4aHHOTrO AaTunKa, HO U He NpeBbiwaTthb ee. B npotnsHom
cnyyae BBOA 3HaueHwus MIC HeBO3MOXeH: Mpu NonbITKe BBOAa OyfeT BblaaHO coobue-
Hue 06 owmnbke (Er01mnu Er03) n npeanoxeHo NOBTOPHO 3aAaTb 3HaUYaeHNe.

Beepnsa 3HaueHue MI'C (unn noaTBepAMB COXpaHEHHOE) KnaBuLen "+", Bbl NepengeTte
HenocpeacTBEHHO K KannbpoBke. Mpy 3TOM Ha MHAUKaTOpe oTobpaaeTcsA 3HaYeHue
n3mepsieMoi KoHueHTpauun. Mopas Tpebyemyto MIC, NOJoXKANTE HE MeHee 3 MUH 1 ybe-
AMTECb B CTAaOUNIBHOCTY M3MepseMblX 3HAUeHW. KenTblii CBETOAMOA [OJIXKEH MUraTb.
MpoBeanTe KanubpoBKy, HaxaB "+". B ciyyae ycnewHom KanmbpoBKM Ha UHAMKaTope
nocnepoBatesibHo oTobpasntca CAL YCI1. lMpurbop ocTaHeTcA B pexxmme KanmbpoBKu
MFC n npopomKknT oTobpakaTb M3MepAeMyto KOHLUeHTpauuo. [1na noBTOPHON Kanu-
6poBKM HaxMuTe "+, ona Bo3BpaTta K Beogy MIC — MOPOT.

noror1(C)  @nopor2 noror1(0)  @noror2 noror1(0)  @nopor2

cJH|® arle | JCUe

[lns Bbixoga B OCHOBHOE cocTosHME U3 pexkma "Kannbposka MIC" Haxxmute MOPOT,
oTobpasunTca coobuieHme "OUT?". MogTeepauTe Bbixod, HaxaB "+". [nA Bo3BpaTa B
pexum "Kannbposka 0" HaxxmuTe MNMOPOT.

Bosspat
noror1(0)  @nopor2 Hopor 1 ToPOr o B OCHOBHOE
o O W cocronnme
EE L/ . % UUE [j . MNopor
- P Mepexon K
“ Kanubposke 0
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< OCHOBHOE COCTOAHME >
)
Tanm-ayTt
30c %2 ¢
Kanu6poska 0
YC1.0 0000 3HaueHuA Het gg%?ﬂg:ge
—> (20.9) ans O, C,nC BepHbI? Er03
Kanu6poska 0
; (TopoD)| o
v (+ ) Kambposka0
/ M3mepaemas |YCI'I. |
OcHosHoe KOHLeHTpauua 5
€ocToAHve /" Tajim-ayT C
10 MyH
v
nrc
Kanu6poska Mrc
> Beop 3HaueHusa |g
Kann6poBka nrc
¥
nrc
7'y C—)
.-I'Io or 2c
.
N
BeepneHHoe w 3HaueHua Het CO606Lueg|/Ie
nrc '{C nC, . BepHbI? | > 06 ownbke
Sranenme " ~ore BEP Er.01Er.03
Aa
'
2 P
Ourz |« V3mepsiemast
3 OcHosHoe KOHUeHTpauus
bIxon COCTOAHMNE Taitm-ayT
10 MyH 2 1
€| Kanu6poska MIC
+
o
Scnoaos [Ero4 |[Eros | Eros |
COCTOAHME

Puc.15. MeHto kanubposku. [Jns eo3epama e OcHosHOe cocmosiHue yoepxxugatime "-"2 ¢




PykoBoACTBO MO 3KcnnyaTauum

13. BO3MOXHbIE HEMCINMPABHOCTU U CNMOCOBbI UX YCTPAHEHUA
Mpw Hagnexatlem cobnoaeHUN NPaBW SKCMyaTaluum, TPAHCMOPTUPOBKY U XPaHEHWS
HeuncnpaBHocTy C "CeHcOH" ManoBepoATHbI. Ecnin ke 0TKa3 npousolen, OH C Makcu-
MaJibHOV BEPOATHOCTbID OOYC/IOBIEH OAHOW U3 ABYX MPUUMH: HAPYLUEHNEM DNEKTPU-
YeCKMX KOHTAKTOB B Pa3beMHbIX COeAMHEHUAX U BbIXOAOM M3 CTPOSA UYYBCTBUTESbHbIX

Ta6nuya 4. Cnocobbl 10Kanu3ayuu HeKOMopPbIX 803MOXKHbIX HeucnpasHocmeli

HencnpaBHocTb

Cnocob ycTpaHeHus

He roput nHaukaTop, HET CUrHaNoB HY
no ogHoMmy 13 nHTepdencos

MNpoBepbTe NOAAPHOCTb NOAKIIOYEHNA
Kabena anekTponuTaHus,
NHTepENCHbIX MPOBOLOB B PAa3pbiBHOM
Konopgke

HeT curHana B KaHane "TokoBas netns
4-20 mA"

MpoBepbTe Hanmure KOHTaKTa NPoBoAa
"4-20" c pa3pblBHOW KONOAKOW pa3bemMa

PaboTaeT uHAMKaTOp, CTb CUrHaN B
KaHasne "TokoBas netna", HO HeT o6MeHa
no kaHany RS-485

MpoBepbTe NONAPHOCTb NOAKIIYEHUSA
NPOBOAOB CUTHANIbHOTO Kabens

K BblBOAaM pa3bema RS485 A n B,

a TaKXKe Hanmume KOHTAaKTOB C HAMM

Ha nuueBoi naHen MUraeT XKenTbli
cBeTOAMOf, Ha nHAMKaTope — Err, HeT
obmeHa no KaHanam 4-20 n RS-485

MpoBepbTe NoaktoueHme Kabena ICM k
MpoLiecCoOpHOMY MOAYIO (pasbeM X4) 1
nogkntoyeHne VICM K y351y KommyTaumm

He paboTaeT nHAMKaTop, HO eCTb CUrHan
(o7 4 no 20 mA) B KaHane "TokoBaA neTnsA
4-20" n 06meH no KaHany RS-485

MpoBepbTe nogknoyeHne
coeanHMTENbHOro Kabena mopayna
UHAVKaLn

CpabatblBaeT MHAMKATOP NpPeBbILLEHUA
nopora, Ho He cpabaTbiBaeT 3ByKOoBas
CUrHanmsauma

MpoBepbTe pexnm 3Y, a TakKe
noakKmnoyeHne 3ymmepa K pasbemy X5

HeBepHo cpabaTbiBaloT MHAMKATOPbI
npeBbILLIEeHNA MOPOros

MNpoBepbTe NPaBUIbHOCTb YCTAHOBKM
NMOPOroBbIX 3HaYeHUN*

MpriMeyaHue: * — mosibKo 0718 Cep8UCHbIX CITyXO.
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3N1eMeHTOB. B nepBom cnyyae c HeMCNPaBHOCTbIO MOXKET CNPABUTbCA NOSb30BaTesNb, BO
BCEX OCTalIbHbIX — HEOHXOAVMO BMELLATENbCTBO CEPBUCHBIX CITYXO.

B cnyuae HEeBO3MOMHOCTYM JIOKanM30BaTb 1 yCTpaHUTb HeucnpasHocTb, OBPALLAN-
TECb B CEPBUCHYIO CJTYXKBY npennpuATUA-U3roToBUTENA WY B aBTOPU3OBaHHbIV cep-
BUCHbIN LieHTp!

14. MPABUNA TPAHCINOPTUPOBAHUA U XPAHEHUA

TpaHcnopTMpoBaHMe ynakoBaHHOW annapaTtypbl [C MOXeT npom3BOAUTbLCA
BCEMU BMAaMU TpaHCNopTa 6€3 orpaHnYeHnsa PacCTOAHUA, CKOPOCTU U BbICOTbI.
YcnoBusA TpaHCNOPTUPOBaHUA B YaCT BO3AENCTBUA KIMMATUYECKNX GpAaKTOPOB
DOMKHbI COOTBETCTBOBaTb pa3sgeny 10 ycnosuam 3 TOCT 15150-69.

Mpu NnepeBo3Ke OTKPbLITBIM TPAHCMOPTOM NPUHGOPbLI B YyNAaKOBKE AOXKHbI ObITb
3alyMLLeHbl OT BO34ENCTBMA aTMOCHEPHbIX OCafKOB.

Mpu TpaHCNOPTUPOBaHUM [OSXKHbI COOMOAATLCA MpaBUia NepeBoO30K, AeN-
CTBYIOLIME Ha TPaHCMOPTe COOTBETCTBYOLWEro BuAa.

YcnoBua XpaHeHWA [OJIKHbl COOTBETCTBOBATb YCIIOBUAM XPaHEHMUA B 3aKpbl-
TbiX HeoTannmBaembix nomeweHmnax (TOCT 15150-69, pasgen 10, ycnosua xpa-
HeHuAa 3).

B okpyxatolwem BO3ayxe He AOMKHO COAEepPKaTbCA KOPPO3MOHHO-aKTUBHbIX
rasoB 1 Napos..

B 3MMHee BpemA BCKPbITUE TPAHCMOPTHbLIX AWMKOB AOJIKHO NPOM3BOAUTHLCA
TONIbKO MOCJIe NX BbIAEP>KKN B TeUeHMe 2 4 B CYXOM OTanjMBaeMoM NOMeLLeHUN.

15. KOMIJIEKT MOCTABKN

1. B cnyyae razoaHanutnyeckom cuctembl — MA "CeHcoH-CM-9001" n mogynb MKTA-xx;

2. B cnyyvae razoaHanu3sartopa - A "CeHcoH-CB-50xx"

3. MacnopT Ha razoaHanmnsaTop;

4. PykoBoACTBO MO 3KCnnyaTaumu;

5. ¥YnakoBkKa;

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

6.1. Apantep nutaHua 24 B;

6.2. [NloBepoyHan HacagKka-agantep;

6.3. MpeobpazoBaTenb HTepoelica RS-485-USB ans ceasu c MK;

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

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

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

6.7. MynbT Kannbposku MK-01.

I'Ipvlmeanme: Mo XenaHWo 3aKa3umKka KOMMIEKT 3aKa3a MOXKET ObiTb M3MEHEeH un
[IOMOJTHEH.
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16. TAPAHTUU NPEONPUATUA-U3TOTOBUTENIA

MpennpuATUe-N3roToBUTENb FaPaHTUPYET COOTBETCTBUE obopyrnoBaHua C "CeHcoH"

TpeboBaHUAM TeXHUYECKUX ycrnosuin TY 26.51.53-002-17182181-2017.
MpeanpuaTMe-N3roToBUTENb rapaHTUpyeT paboTy obopyaoBaHus 'C npu cobnio-

[EeHVV YCNOBMI 3KCITyaTaumy notpedutesiem, a TakKe yC/oBMIA TPaHCMOPTUPOBAHNA

N XpaHeHMs.

Cpok cnyx6bl 06opynoBaHusa IC npy cobnoaeHNN N3MTOXKEHHbBIX B HACTOALLEM [JOKY-

MEHTE NpaBw SKCJTyaTaumu, TPAHCMOPTUPOBAHUS U XPAHEHWS, @ TaKXKe Npu CBOEBpe-

MEHHOW 3aMeHe ra3oBblX CEHCOPOB M PACXOAHbIX MaTepuanos coctasnseT 10 neT.

B nacnopte yKa3aH OpVEHTUPOBOYHBIN CPOK CNTY»Obl ra30Boro ceHcopa. Heobxoau-

MOCTb 3aMeHbl CEHCOPa OnpefenAeTcs NPy oYepefHON NpPoBepPKe PaboToCnocoOHOCTM

UNV NPV MOBEpPKe.

FapaHTUIHBIN CPOK cNyx0bl 06opynoBaHusa IC (B TOM uncie CEHCOPOB) COCTaBsAET
12 mMmecALEeB CO AHA NpoJaxu. -

lapaHTUHbIN cpoK XpaHeHna [C — 9 MecALEB C MOMEHTA U3rOTOBMIEHWA.

B TeueHme rapaHTWIHOIO CpoKa MnpeanpuATUe-N3roToBUTeNlb 06s3yeTcs 6e3B03-
Me3[HO YCTPAHATb BbisiB/IEHHble AedeKTbl AN 3aMeHATb Bblllefe U3 CTPOs YacTu
nnbo Becb NPUBOP, €C/IM OH He MOXKET ObITb MCMPABIIEH Ha NPeANPUATUN-U3rOTOBUTENE.
Mocne 3aBepLUeHNA rapaHTUHOrO nepuoja npeanpuATve-n3roToBUTeNb obecneun- -
BAET NOCTrapaHTUIHOE CEPBUCHOE OOCNYXMBaHMeE.

lapaHTUIHble 06513aTe/IbCTBA NMPEKPALLATCA:

+  NpU 06HAPYXEHUN MEXaHUYECKMX MOBPEXAEHU Nprbopa,

«  MPU HaNMYUW BOAbI, FPS3Y, MOCTOPOHHUX NMPEAMETOB 1 HACEKOMbIX BHYTPY KOPMYCOB
MoZyneln ra3oaHaINTUYeCKom CUCTEMBI, -

+ MPU HECAHKLMOHNPOBAHHOM M3MEHEHUN KOHCTPYKLUM MO0 HAacTpoeK nprnbopa,

« MPU CHXKEHWW YYBCTBUTENIbHOCTM CEHCOPOB B pe3yribTaTe paboThbl B Cpefie Helony-
CTVIMO BbICOKMX KOHLIEHTPALMIA aKTUBHbIX ra30B. :
BoccTaHOBNEHME YyTEpsIHHOTO MacrnopTa Ha ra3oaHanM3aTop M OTMETOK O MOBEPKE

NPOBOAWTCA 3a JOMNOJIHUTENbHYIO MAaTy.

lMpepnpuaTne-nsrotToBnTeNb

000 "HANUT"

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

Ten./: (495) 7884450,

Web: http://www.senson.ru

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

MapameTtpbl pusnyeckonm cpeabl nepegavn:

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

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

MakcumanbHO foNyCcTMMOe YNCIO YCTPOMCTB B CeTU — 64.

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

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

Ta6nuya A1. Cucmema komaHo o6meHa no npomokosiy MODBUS RTU Senson.
3HayeHuA adpecos u umeH KOMAaHO npusedeHbl 8 WecmHadoyamepu4Hol cucmeme

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

CeTeBoW agpec 0x06 :

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

Homep 0x04 KOoTOopble

aHanuTa B 0x03E8 (uTeHue) 8 char copepart

Tabnuue CAS CTPOKOBYIO
KOHCTaHTYy 13 16
CYIMBOJIOB
CyuTbiBatoTCA
3 pernctpa,

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

M3roToBMeHuA (4teHwne) B bopmare uint16
uncno, mecsay
nrog




MpunoxeHue A. Cuctema komaHg MODBUS RTU

Apnpec Yucno
MapameTp HauanbHoro | KomaHpa | peruct- | Tun f::tYec::ﬂMble
perunctpa poB
CumnTbiBatoTCcA
2 pernctpa,
B KOTOPbIX
copepxarca
KOHLIeHTpauuma
KoHueHTpauwma 0x04 rasa B popmate
(n3mepseman | Ox03F4 (yterne) | 2 float32 | float 32. Mnaawwe
BeNINYMNHa) [1Ba 6anita
copeparca
B MSlagLiem
peructpe,
cTapluve —
B CTapLiem
CumTbiBatoTCcA
4 pernctpa,
KoTopble
omepennn | OO3FA [T |4 char | copepxar
CTPOKOBYIO
KOHCTaHTy 13 8
CYIMBOJIOB
CumTbiBatoTCA
3anyck aBTo- lgT%tleorbv:ngos,
Iilc BT: chlgl;vrlo copepxar B cebe
Unmermadnk KoHCTalTE
(npeHTMdNMKa- b
LMOHHOE Han- | 0x04 N3 YeTbIpéx
X041A 12 char perucrpos,
MeHOBaHue (uteHne)
MNno, Homep Kaxkaas
Bepcum MO M3 KOTOPbIX
1 undpoBon copepunT no 8
naeHTnduKa- cumsonos (CF,
Top MO) CN, CI - ISMSM;
00000206;

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

Dopmat KoMaHbl U3MeHeHWA agpeca ycTponcTea (0x06)

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

Omeem
HasHaueHne Pasmep nonsa Copepmmoe
Appec ycTponcTaa 1 6anTt Apnpec obpatleHus
imAa KomaHabl 1 6anT 0x06
Appec peructpa 2 6anTa 0x2007
CRC 2 6ariTta




MpunoxeHue A. Cuctema komaHg MODBUS RTU

®opMaT KOMaHbl YTEHUA N3 HECKOJbKIMX NOCNefoBaTeNbHbIX pernctpos (0x04)

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

CRC

2 banTa

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

3anpoc
Ha3sHaueHue Pasmep nons Copepxnmoe
Anpec ycTponcTsa 1 6ant 1-63, 65-247 pec.
Vimsi KOMaHAbl 1 6ant 0x11
CRC 2 6anTa
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Omeem

Mone Ha3HauyeHune Pasmep nonsa Copepxumoe

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

1 Nma komaHAbl 1 6ant Oox11
0x06 (CymmapHoe

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

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

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

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

6 CRC 2 6anita

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

COCTOAHMIO NPUBOPa;

KOMaHAy onaA nojsiyyeHmaA pesynbraTta;

BaemMaA AJINHa AaHHbIX HE COOTBETCTBYET oXxugaemon;

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

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

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

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

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

b1. NTOAKNMIOYEHUE K KOMIMbIOTEPY. CACTEMA KOMAH[,

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

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

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

BEE >\n

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

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

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

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

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

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

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

B KauecTBe fecATMUYHOrO pa3genuTena UCNonb3yeTca Touka. Bce n3mepeHHble 3HaueHnA
1 BBOAMMbIE YMCSIOBbIE MapaMeTpbl 3anucbiBatoTcs B dopmaTe C GUKCMPOBAHHON TOUKOM.
lMepBbil aprymeHT oTAeNneH OT UMEHM KOMaHAbl Npobenom, Bce nocseayoLme — 3ansTow, 6e3
npobena.



MpunoxeHue b. KannbposKa razoaHannsaTopa

Bugbl nmeH KomaHg
KomaHgp! fienstca Ha KoMaHfbl YTEHUSA, 3an1Cy U KOMaHZbl-npoLieaypb! (KanmbpoBka).
[na uyteHnA faHHbIX NCMONb3yOTCA KOMaHab! Braa @RRxx#013#010, rge xx — uma 3anpa-
LUVBaEMOro napameTpa (Hanprmep, A1 3anpoca KOHLeHTpauy ucnonb3yetca napameTp DT).
YcTponcTBO oTBeYaeT KoMaHAom @RAxx <Arg1>, ...,<ArgN>,
rae <Arg1>, ...,<ArgN> — 3anpoLLeHHble MapameTpbl (MX MOXKET OblTb HECKOBKO).
Hanpumep, oTBeT Ha 3anpoc KoHueHTpaunm @RRDT#013#010: @RADT 2.35
[nA 3anucy napameTpoB Npu KannbpoBKe NCNOoMb3ylTCA KOMaHAbl BUAA
@WCxx <PwC><Arg1>,[<Arg2>,<Arg2>...]#013#010,
roe PwC - KannbpoBOYHbI Naposb (cooblaeTca NponsBogUTENEM).
B cnyuae ycnewHowm 3anncu yCTponcTBO OTBeYaeT KOMaHAoM
@RAxx <Arg1>,[<Arg2>,<Arg2>...].

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

B otBeT nonyunte @RACH 5.

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

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

B cnyuae owmnbKM yCTPOMCTBO BbIAACT KOMaHAY OWMOKMN BUAa
@ERzz,

roe zz - Ko oWwnoKu.

Buumanue! lMpu kanubposke u pabome no yugpposomy uHmepgpelicy usbezatime
nocel1ame 00Ho8peMeHHO 08e KOMAaHObI! He oTnpaBnAiiTe KOMaHbl yallie, Yem pas3 B
1 ¢. B cnyyae HenpoxoXxaeHusa KoMaHabl NOBTOpUTE ee oTrnpaBKy vepes 1 c. MomHuTe,
UTO UMCNO LUMKIIOB 3anNucn/y[aneHns B SHEProHe3aBMCMMYI0 MaMATb OrpaHMyYeHo!

3. YcTaHOBKa coenHeHNnA

« Nopkniounte A nnn Tonbko VICM, Kak onucaHo B n.1. NpeaBaputenbHo yo6enu-
TeCb B TOM, UTO Ha KOMMblOTepe yCTaHOBNEHbl HeobxoauMble ApanBepbl nepe-
xopHuka RS-485-USB (nnn UART-USB). OHM BXO[AT B KOMMNAEKT NOCTaBKU nepe-
XOOHVKOB 1 BCerga AOCTYMHbI Ha caliTe UX Npoun3sBoauTenen;
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& DvcneTuep yeTpoiicTs

{| KoHconb [elicTeme Buag  Crpaeka

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

% IDE ATA/ATAPI KOHTpOANEpEI

_ o] x|

SCSI 1 RAID KOHTpOAEpE!

= User-modie block device

BuaeocapanTepbl

e [IVICKOBbIE YCTPOCTEA

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

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

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

MOHUTOP!
) Mbllui 1 WHble YKassBaolLMe YCTPOicTea
B MopTel (COMULPT) Bits per second: -
,.%/ XR21B1411 USB UART (COM8
- ,,ny MocnepogaTensHeIA MopT (COM1) Data bits: |8 A
+1-#8% Mpolleccopk!
‘ ‘ Parity: |None =
i ‘ Mpochunu 06opynosanis Stop bits: lﬁ
’ Flav control: |None v
‘ OK | OTMeHa | Mpumer
[v RS-485 Advanced... | Restore Defaults: |

[~ Wide Mode

l ¥ Low Latency Mode 50000 ¥ | (bpsand less)
|
|
|

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

- onpepenute Homep COM-nopTa, COOTBETCTBYKOLWEro MOAK/IOYEHHOMY nepe-
xoaHuKy. Ha komnbloTepax ¢ OC Windows BOCnonb3ynTech AN 3TOro BKAaaKom
Ouncnetyep yctponcTts (puc.b2);

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

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

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

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

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

MNMocnenoBaTenbHO CUMTaliTe 3T 3HAaUEHUA U CPABHUTE MX C AAHHbIMK B nacriopTte
npubopa. B cnyyae pacxoxxaeHusi 3HaueHWin 06paTUTeCh K Mpou3BoguTenio!

b2. PEKOMEHOALWW MO NPOBEAEHNIO KATMBPOBKU

1. ba3oBas npoueaypa KannbpoBKN YYBCTBUTENIbHOCTY MO NOBEPOYHbIM
ra3soBbiM cMecAM

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

MNI'C Ha ra3ouyBCTBUTENbHbIV CEHCOP MOAAETCA Yepes creumanbHyo Hacagky — aganTtep
anAa nogaun rasoB. Ee noctaBnaeT npegnpuAtTne-nsrotosutenb A no 3akasy nosnb3oBa-
Tenen. [lonyckaetca npMmeHeHre Jpyrnx Hacafiok C 3aMKHYTbIM obbemom 1-10 cv® Hag
OTBEPCTUAMM CEHCOPA, ObecneymBaloLLMX ABMKEHME ra3a Mo KacaTerlbHOM K BXOLHOMY
OTBEPCTMIO CeHcopa. Kak npaBunio, Takne HacagKku AOSKHbI UMETb LWTyLep A1A nojayun
MNI'C v ogHO 1NN HECKONBKO OTBEPCTUIA AN1A BbIXOAa rasa.

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

Pe rynaTop AaBneHuA

[a30Baa Hacagka
3anopHbIn KpaH
3anopHbIN BEHTUNb

Tectnpyemoe
yCTPOWCTBO

bannon c NIC

Pernctpupytoulee
YCTPOWCTBO

N

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

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

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

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

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

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

Tmbkmn Tpybonposoa

PerynsaTop 3anopHbIN KpaH

[aBneHus

[a3oBas Hacagka

3anopHbIVi BEHTUTb

Tectnpyemoe
YCTPOWNCTBO

MqgCl,

Bbannon c NIrc

PernctpupytoLiee
YCTPOWCTBO

Puc.b4. CmeHO 0515 pabomel ¢ N0syNnpOBOOHUKOBbIMU 0AMYUKAMU

2. KannbpoBoYHble CTEHADI

[ns KanMbpOBKU pEKOMEHAYEM MCMOMb30BaTb CreuranbHble CTEHAbI.

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

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

Pabouwne rasbl — H,, CO, CH,, CH,.

OH aHanorunyeH cteHay 1, 3a UCKNOYeHneMm:

+  HaNMuMA CUCTEMbI YBNAXKHEHNA BO3AYXa;
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leHepaTop Tmbknin Tpy6onposop
rasoBbIx

cmecen W 6 6

[a30Bas Hacagka
Pe rynaTop faBneHunA

Tectnpyemoe
YCTPOWNCTBO

3anopHbI BEHTWIb

bannoH c Bo3gyxom

PerucTpuipytolliee ycTponcTeo

N

Puc.b5. CmeHO 015 pabomel C oNACHbIMU 2A3aMU

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

Tpons.

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

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

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

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

I'II'C)

nrci

1. Kanubposame no NIC1

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

Korga 3HaueHuWs cTabunusnpytotcs, nofanTe KoMaHay

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

Mpu KannbpPoBKe Mo HyNEBOW KOHLIEHTPALMV LIeSIEBOTO ra3a nofante KOMaHay

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

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

2. Kanubposamo no I1rc2

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

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

Korga 3HaueHnA KOHLeHTpaumy cTabunmnsnpyoTca, noganTe KOMaHay

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

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

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

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

4. lMMposepume pabomy ¢ Ho8bIMU Kanubposkamu

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

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

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

(C-C)

H L

=16 +4 [mA],

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

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

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

Kann6poBka nonynpoBogHukoBbix UCM

1. OTKanubpynTe HarpeBaTesb CEHCOpa:

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

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

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

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

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

2. BoinonHuTe 6a3oByto KannbpoBKY YyBCTBUTENIbHOCTM MO MOBEPOYHbLIM Fa3oBbiM

cmecAMm.

BaxHo:

Cpyrcy BOIKHA OTNIMYATBLCA OT 0.

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

KanubpoBka anektpoxummnuyeckux MICM

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

1. Onpepenute He06XOAMMbIN KOIDDULMEHT yCUNeHA.

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

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

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

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

« npoBepbTe TeKyllee 3HaueHue KoOd3PpPULMEHTa YyCUNeHUs, NOAAB KOMaHAay

@RRRG#013#010. CeHcop BepHeT napameTp RG B kKomaHae @RARG <RG>.
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JTOMy napamMeTpy COOTBEeTCTBYeT KO3OOULMNEHT ycuneHums:

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

2 35

3 7

4 14

5 35

6 120

7 350

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

3. YcTaHOBUTE CMeLLeHne BHYTPEHHEro Hyns ycunutens. Heob6xoanmo, utobbl BepxHUi

npegen AvanasoHa v3mepeHus KoHueHTpauum C  He NpeBblllas 41anasoHa LWKasbl

ALIM. Mo ymonuaHuio, TOYKa BHYTPEHHEro HynA ycunutensa cootseTcTByeT 50% Hanpsa-

»keHua nutaHma UCM, T.e. VCC = 1,5 B. OgHaKo oHa MOXeT ObITb CMelleHa A0 YPOBHel

20%V_n67%V,_. Y6eautech, UTO NPV MakCUMasIbHOM KOHLEHTpaLMX He npounsonaer

npesblweHna wkanbl ALTM:

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

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

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

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

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

0 20% (0,6 B)

2 67% (2,1 B)
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Kann6poska TepmokaTtanutnyecknx AICM

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

OnopHblit M3meputenbHbii

>nemeHT m snemeHT
@\0,1)®
NS

2. BoinonHute 6a30Byto KanmbpoBKy YyBCTBUTENIbHOCTY Mo MITC.

Kann6poska ontuyeckux UICM

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

2. BbinonHute 6a30Byto KanMbpoBKy YyBCTBUTENIbHOCTY Mo MITC.



