[H[ EX @' @ 000 "HUUUT"

[a3oaHanu3atop "CeHCOH"
mopenb CB ncnonHeHune 5021
[a30aHanuTnyeckas cucrema
"CeHcoH-CB-5021-CM"

c rasoaHanunsatopom "CeHcoH-CM-9001"

PykoBopacTBO no akcnayarauuv

dily
000 "HUNUT"
Appec: Poccna, 123592, r. MockBa, BH. Tep. . MyHMLunanbHbln okpyr CTpornHo,
yn. Kynakosa, a. 20, ctp. 1J1, nomely. 1/3
Ten./dakc: (495) 788-44-50, (495) 788-44-42
WWW.Senson.ru
E-mail: info@senson.ru






PykoBogCTBO No aKcnyaTauum E

CopepxaHue
1. BBepeHune 4
2. HazHaueHue 1 npuHuuUn paboTsl 5
3. BEIXOOHDBIE CUTHAIDBI .evevvereererereereereesesenesessensesseseesessessessessesessensessesessensensesessensen 5
4. OcobeHHOCTU 1 NperMyLLecTBa 6
5. 06nacTtb npumeHeHuns 6
6. IHpopmauma ana 3akasa 7
7. Hannune ceptndurkatos 8
8. Mepbl NpoMmbILLNEHHON 6e30MacHOCTU 8
9. OCHOBHble TEXHNYECKNE W METPOSIOrNYECKME XapPAKTEPUCTUKMN.......u.ce.... 9
10. YcTponcTso 18
11. MNopagok paboTbl 21
12. YcTaHOBKa U NOAKOUYEHNE 25
13. HacTpouka n npoBepka 35
14. BO3MO>KHble HEVCNPABHOCTM U CMOCOObI UX YCTPAHEHNSA «..ouveeuneereeennens 41
15. MNpaBuna TpaHCNOPTUPOBaAHMA 1 XPaHEHNWA 42
16. KomnneKkT noctaBKku 43
17.TapaHTm NpeanpuATMA-N3roToBmTeNA 43
MpunoxeHue A. Cnctema KomaHz, ceTeBoro obmeHa
no npotokony MODBUS RTU Senson 45
MpunoxeHue b. KannbposKa ra3oaHan3aTopoB "CEHCOH" .....mmrnrrrenen. 50
b1. NoagkntoueHmne K Komnbiotepy. Cnctema KomaHa 50

b2. PekomeHAaLuUm No NpoBeAeHNIO KaJIMOpPOBKM 54




m Fazoananmusartop "CeHcoH-CB-5021"

1. BBEAEHUE

lazoaHanmsatopsbl (FA) n razoaHanutuyeckne cucrtemnbl (FC) "CeHcon" mogenn CB -
370 3¢ deKTUBHbIE 1 HageXHble Npubopbl. OHM He TpebyiloT BMellaTenbCTBa Nepco-
Hana npwu 3KCnyaTayum, NpocTbl B YCTAHOBKE 1 OOCIYXUBAHUU, MPU 3TOM obecne-
UMBAIOT BbICOKME METPOJIOrnYecKre xapaktepuctnku. OgHako, 4tobbl 3T KayecTBa
NPOABUANCL B MOJIHOW Mepe, nepen YCTAaHOBKOW W MOAKIYEHNEM BHUMATENIbHO
n3yumTe PykoBoAcCTBO Mo 3Kcnayatayum!

A 1 TC "CeHCOH" fJOMXKHbI NPUMEHATBLCA TONbKO ANA LeNell U B YCI0BUAX, onpe-
[eNneHHbIX B AaHHOM pykoBofcTse. Jllo6oe HeCaHKUMOHUPOBaHHOE M3MEHEHMe KX
KOHCTPYKUMN 1 OTAENbHbIX 3JIEMEHTOB, HeHajnexalni MOHTaXX MOryT NMpuBecTu
K fAerpagauunuv 3aaBneHHbIX METPONOrMUYeCKNX 1 SKCMNITyaTaLMOHHbIX XapaKTepPUCTUK
M CTaTb MPUYMHON OTKa3a Npon3BoAUTENA B FapaHTUIAHOM 06CNY>KMBaHUW.

[a3o0aHannTMyeckasa cuctema COCTOMT M3 rasoaHanusatopa "CeHcoH-CM-9001"
(MHTennekTyanbHoOro ceHcopHoro mogyna - VCM), mogyna KoMMyTauum 1 TpaHC-
nauum (MKT) n komnnekta BCroMoratefibHoro obopypoBaHuA. [a3oaHanusaTop
"CeHcoH-CM-9001" n mogynb MKT aBnatoTcA cpefcTBamum U3MEPEHUI U BKIIOYEHbI
B [ocygapCTBeHHbIN peecTp CpeAcTB namepeHun. Neprogunyeckon nosepke B Xxofe
3KCMyaTaumm Noanexxmt Tonbko "CeHcoH-CM-9001" MNMpu 3Tom He TpebyeTcsa AeMOH-
TaXk Apyrux anemeHToB cuctembl. KoHcTpykumna IC obecneymBaeT NpoCTOTY 3aMeHbI
"CeHcoH-CM-9001". B cnyuyae npumeHeHua nHtepdelica "Tokoaa netna 4-20 mA"
nosepke (HesaBncumo ot "CeHcoH-CM-900") nognexxkmTt u mogynb MKT. Mpu 3Tom B
60NbLUMHCTBE C/lyyaeB ero eMOoHTax He TpebyeTca.

lazoaHanmnsatopbl  "CeHcon" mogenn CB  wucnonHeHuma 5021  (ganee
"CeHcOH-CB-5021") KOHCTPYKTUBHO MOMHOCTbIO WMAEHTUUYHbI ra30aHanUTUUYeCKnM
cnctemam "CeHcoH-CB-5021-CM". TazoaHann3atopbl "CeHcoH-CB" BkntoueHbl B [ocy-
[apCTBEHHbIN peecTp CPeAcTB M3MEPEHUN U nognexaT Mepoaunyeckorn noBepke
KaK egMHoe yCcTpONCTBO. MHTennekTyanbHbI CEHCOPHbIN Moaynb 1 moaynb MKT B
COCTaBe 3TUX NPUOOPOB He ABNAITCA HE3ABMCMMbIMU CPeACTBAMY U3MEPEHUN U
noBepke He noanexart.

Ona notpebutens Bce pasnuune mexay A "CeHcoH-CB" n cooTBeTCTBYIOW MY
UM ra30aHaIUTUYECKNUM CUCTEMAM 3aK/TloYaeTcsl B OObeKTe MOBEPKM U KOMMIEKTe
COnpoBOAUTENIbHON AOKyMeHTauuu. [o3ToMy B AAHHOM PYKOBOACTBE MO 3KC-
nayataumm Mbl paccmatpuaem ofgHoBpemeHHo u [C "CeHcoH-CB-5021-CM", nu
lA"CeHcoH-CB-5021". Ona ux otnnuma B HasaHue IC pobaBnaetca cyddumkc "CM"
[ina onpepeneHHOCTY oNUCbIBalOTCA MMeHHO 'C, BCe U3N1I0KEeHHOe MOMHOCTbIO OTHO-
CUTCA N K COOTBETCTBYIOLLUM Fa3oaHanm3aTopam.
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2. HABHAYEHWE U NPUHLN PABOTDI

"CeHcoH-CB-5021" (punc.1) — 3TO CTauMOHapPHbI OAHOKAHAsbHbIN Npubop ana Henpe-

PbIBHOIO KOHTPOJA KOHLIEHTpaLuun rasa B pabouyeli 3oHe. O651acTb ero npuMeHeHus —

B3PbIBOOMACHbIE 30HbI KNaccoB 0, 1 1 2, B KOTOPbIX MPX HOPMasibHOWN 3KcnayaTaumnm

3N1eKTPoo6oPynOBaHUA U/VUNN B CllyYae BO3HUKHOBEHMA aBaprv BO3MOXHO obpaso-

BaHMe B3PbIBOOMACHbIX Fa30Bbix cMecell. OH obecneymBaeT BbICOKUI YPOBEHb MPOTU-

BOABapUINHON 3alL1Tbl B 30HaX, FAe BO3MOXHO MpeBbIeHe KOHLEHTPaLMmn ropoymx

N TOKCUYHbIX BeLeCcTB, a TakkKe NpeBbllleHNe/CHMKEHE KOHLEHTpaLUM Kuciopopaa.

Pabota rasoaHanusatopa OCHOBaHa Ha HeMpepbiBHOM Mpeobpa3oBaHUN CUTHasOoB,

MOCTyNalLWmMX C ra304yBCTBUTENbHbIX CEHCOPOB (YYBCTBUTENbHBIX 3/1IEMEHTOB), B LNd-

poBble 3HaYeHNA KOHLIeHTpaLun ra3os. [oflyyeHHble 3HaueHMA KOHLEeHTpaLny TpaHc-

NUPYIOTCA BO BHELLIHWE ceTu nepepaun nidopmauum (Lumdposbie 1 aHanorosble) U/mnm

oTobpaatoTcs Ha L poBOM UHANKATOPE.

B 3aBUMCUMOCTM OT M3MepsAeMbIX BELLECTB, B ra30aHann3aTtope Ncnosb3yTca raso-

YyBCTBUTEJIbHbIE CEHCOPbI, OCHOBaHHbIE Ha PA3/INYHbIX MPUHLMUMNAX U3MEPEHUS:

+ MNOJYNPOBOAHMKOBBIN — Ha afcopbuumn ra3oobpasHoro BelecTBa NOBEPXHOCTbIO
rasouyyBCTBUTE/IbHOTO CJIOA CEHCOpPa C U3MEHEHMEM 3JIeKTPUYECKOro Conpo-
TUBNEHWA 3TOrO CJI0A;

* JMEeKTPOXMMUYECKMA — Ha BO3HMKHOBeHN D[1C Ha aneKTpoaax ceHcopa npwu
XUMUYECKON peakumnm ¢ usMepsaeMbiM BeLLeCTBOM;

« TepMoOKaTaJUTUUYECKUN — Ha TEPMOXMMMNYECKON peaKLumn roployero BellecTsa
C KNCNOPOAOM BO3[lyXa Ha MOBEPXHOCTU KaTanm3aTopa YyBCTBUTENbHOIO 3e-
MeHTa C BblAeNieHnem Tensna u M3MeHeHMeM 3N1eKTPNYECKOro ConpoTrBAEHMA
ceHcopa;

+ OMNTUYECKM — Ha N36MpaTeNbHOM MOTNOWEeHNN razamm sHeprum B MHdpakpac-
HOW, BUAMMON 1 ynbTpaduronetoBol obnactax cnekTpa;

+ KOHOYKTOMETPUYECKMI — Ha OCHOBE NM3MEHEHMA TeMNoNpPOBOAHOCTU Cpeabl B
3aBUCMMOCTM OT KOHLEHTPaLMM aHaIN3npyemoro rasa;

+ GOTOMOHM3AUNOHHDBIA — Ha NPUHLMMNE CBETOBON MOHM3aLMM aHanmTa C usme-
peHrieM ToOKa MOHU3MPOBAHHbIX NOHOB.

w

BbIXOOHbIE CUTHADbI

BbixogHble curHanbl [C:

+ MoKasaHuAa yudposoro gucnnes (KOHUeHTpaLua);

+ CBeToAMOfHAA MHANKALUA NPEeBbILEHNA MOPOroB KOHLEHTPaL MM U NCNPaBHOCTHY
JaTuunka;

+  YHUPUUMPOBaHHbBIN aHaNoOroBbI BbIXOAHOW curHan "TokoBas netna 4-20 MA";

« undposon curHan no npotokony MODBUS RTU no kaHany RS-485 (B ceTeBbIX Ba-
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pUaHTax KOHCTPYKTUBHOIO UCMONTHEHMA);

BbIxoAbl pene ("Cyxon KOHTaKT"), 3amMmblKaloLWwmneca npm oTCyTCTBUM 3neKTponuTa-
HUA 1 NPEBbILEHNN MOPOTrOB KOHLUEHTpaUun (B Cilyyae KUCIopoaa — Npu CHMKe-
HUW KOHLUEHTPaLMK HMXKe JONYCTMMOro YPOBHA 1 ee NpeBbIWeHNN 3a4aHHOro Mno-
pora);

BbIXOA AN1A yNpaB/ieHMA BHELWHNM CBETO3BYKOCUTHANIbHbIM YCTPOCTBOM.

OCOBEHHOCTWU N MPENMYLLECTBA

B/ aHanu3npyemoro BellecTBa MOMHOCTbIO onpefensaeTca NpMMeHeHNeM KOH-
KpeTHoro ICM. CMeH1B 3TOT MOAYSb, MOXKHO M3MEHUTb onpeaensemblii ras. [Mpu
3TOM He TpebyeTcA 3aMeHATb BClo [C;

nosepke noanexxut Tonbko MCM, BxoasaLwMiA B COCTaB ra3oaHannTMUYeCcKom cucre-
Mbl;

KOHCTPYKUMA UCKITIOYAET BO3MOXKHOCTb HEMpPeAHaMepeHHbIX BO3AENCTBUIN Ha 13-
MepuTenibHble 6N10KM NPy MOHTaXe Nprbopa 1 NOAKIYEHNN INEKTPUYECKMX Ka-
Genen;

umdpoBana 1 CBETOAMOAHAA NHANKALMSA;

BO3MOXHOCTb YCTAHOBKIM MOPOroB CpabaTbiBaHWA 1 PEXMMOB PaboTbl B MOJIEBbIX
YCI0BUAX C MOMOLLbIO BCTPOEHHON KNaBmnaTypbl;

BO3MOXHOCTb YlaJIEHHOIO pa3MeLLeHNA U3MEPUTENTbBHOIO MOAYNA Ha Kabene anu-
Hon no 1,8 m;

OBJIACTb MPUMEHEHUA

I'C "CeHcoH-CB-5021-CM" cocTtonT 13 mogynen, KaxAabli U3 KOTOPbIX BblMycKaeTcA
BO B3pblBO3alyMLIeHHOM ucnofHeHun (d-obonouka). O6nactb npumeHeHusa C -
B3PbIBOOMACHbIE 30HbI KNAaccoB 1 1 2, B KOTOPbIX NPU HOPManbHON 3KCNyaTauum
3NeKTPOO6OPYAOBAHUA U/UNN B CJlyYae BO3HMKHOBEHUS aBapuy BO3MOXHO 0bpa3o-
BaHVe B3PbIBOOMACHbIX ra30BbIX CMecel:

B MeCTaxX YCTAaHOBKM TEXHONIOTMYeCcKkoro obopyaoBaHus B npouecce Aobbiuu, ne-
pepaboTKu, TPaHCMOPTUPOBKM 1 XpaHEHUS HEDTU 1 ras3a

Ha NpeanpusTUAX XMMUYECKON M MEeTaypruyeckon npoMmbllLAeHHOCTH, flako-
KpacouHbIX NPOM3BOACTBAX, MPOWN3BOACTBAX yAO6peHMIA U NnacTMace;

Ha CenbCKOXO3ANCTBEHHbIX 0ObeKkTax (KMBOTHOBOAUYECKMe depMmbl, XpaHUIMLIa
CenbCKOX03ANCTBEHHON NpoAyKLUMK, SneBaTopbl U Ap.);

Ha NpeanpPUATUAX NULLEBO NPOMbILINEHHOCTH;

B OUNCTHBIX COOPYKEHUAX;

Ha NPeanpPUATUAX TOMIMBHO-IHEPreTUYECKOro KOMMJIeKCca, KOTeNbHbIX;

B HOPTOBbLIX CUCTEMAX MOPCKUX 1 PEUYHBIX CYLOB;
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. Ha obObekTax ﬂpM6pe>KHOI;I 30HbI (Haﬂl/lBHbIe 3CTaKafbl, MOpCKMne TepMUHalbl
nnp.);
+ BO MHOXeCTBe APYrux NpuioKeHnn.

6. UHOOPMALMA ON1A 3AKA3A

la3oaHanutuyeckne cucrembl "CeHcoH-CB-5021-CM" BbinycKaloTcA B PasnnyHbIX
BapuaHTax KOHCTPYKTMBHOFO WCMONHEHMA. BO3MOXHa KOMOUHaLMA pasfnyHbIX
BapWaHTOB KOHCTPYKTMBHOIO NUCMOJIHEHUA.

O603HayeHve NpU 3aKase:

CeHcoH-CB-5021-T-C-CM-Ta3-[inanasoH-Tun_CM-B1-KAB-OU-C3Y-ABI-M25-KBB

L Tun KabenbHOro BBOAA

(ecnun He cTaHAAPTHDIN)
Pe3bba kKabenbHoro BBoga M25

ABT - c nogpepKon
npotokona ABYC-CK3
—— C3Y - Hannune C3Y

—— OMW - ncnonHeHe 6e3 NHAMKaTopa

L——— [nuHa kabens (M) BBIHOCHOrO AaTyrika

—— B[] - Hannuyme BbIHOCHOTO JaTuMKa

Tun ceHcopa: Ol — onTtuyeckuin, MMM - NoNynpoBOAHNKOBbIN,
TK - TepmoKaTanutuueckni, IX — 3neKTPOXUMUYECKIIA,
KM - KoHpykTOMeTpryeckmnii, DY — GoTONOHU3ALNOHHbIV
—— Howmep granasoHa nsmepenunii (1, 2, 21, 3, 4, 41)

—— W3mepAemblIi KOMNOHEHT

Mpr3HaK MOAYNbHOW Fra30aHaIUTNYECKON CUCTEMDI.
be3 o6o3HaueHna CM n3genune nocTaBnseTcs Kak
eauHbIi Nnpubop (cmeHa MICM HeponycTma)

C - KOpMyC 13 HepXaBeloLei cTanm

T - TexHoNoOrMyeckoe NCNonHeHme (eCTb Kamepa AnA NPUHYANTENbHOTO BBOAA NPo6)

Hanpumep CeHcoH-CB-5021-CM-H2-2-0OM-BA-C3Y - cuctema ans aHanm3sa Bogopopaa
B Anana3oHe 0-4% 06., C ONTUYECKNM CEHCOPOM, C BbIHOCHBIM M3MEPUTENIbHbI MOZY-
JIeM U CBETO3BYKOCUTHaNIbHbIM YCTPOMCTBOM.

Ona nopgknioyeHna kabenem Heob6XOAMMO WCMONb30BaTb CepTUPULMPOBAH-
Hble B3pblBO3alWMLLEHHble KabenbHble BBOAbl. B KomnnekT noctaBkm [C "Ceh-
COoH-CB-5021- CM" moryT BXOAUTb B3pblBO3aLLMLleHHble KabenbHble BBOAbI. KOHKpeT-
Hbll TUN KabenbHOro BBOAA 3aBUCUT OT UCMOJIb3yeMbIX Kabenei 1 cornacosbiBaeTca
npu 3akase.
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7. HAIMYMUNE CEPTUOUKATOB

« CBMAETENbCTBO 06 YyTBEPXKAEHUMN TUMNA CPEACTB U3MEPEHNIA.

« CepTndukatbl 06 yTBEpKAEHUM THMA CPeACTBa N3MepeHun B pecnybnnkax bena-
pycb 1 KasaxcTaH.

« CepTndukatbl COOTBETCTBUA TPEOOBAHMAM TEXHNUYECKOTO PeriaMeHTa TaMOXeH-
Horo coto3a TP TC 012/2011 "O 6e3onacHocT obopyaoBaHus ansa paboTbl BO
B3pPbIBOOMACHbIX cpepax".

« CepTtudukat cootBetcTBMA TpeboBaHmaAm FOCT P 52319-2005 (M3K 61010-1:2001)
nTOCT P 51522.1-2011 (M3K 61326-1:2005). Cuctema ceptudukauum FrOCT P.

« [Jeknapauus o cootBetcTBUM TpeboBaHmAm TP TC 020/ 2011 "dnekTpomarHut-
HafA COBMECTMMOCTb TEXHUYECKNX CpeacTB".

« CepTndukat COOTBETCTBMA CUCTEMbl MEHEKMEHTa KauyecTBa TpeboBaHMAM
FOCT P MCO 9001-2015 (ISO 9001:2015).

« CBMAETENBCTBO O TMNOBOM O0f06peHUM POCCUMINCKM MOPCKM PEFrMCTPOM CYyAo-
xopacTta N219.07158.120.

MNoapobHee cM. Ha caliTe www.senson.ru

8. MEPbI MPOMbILWIEHHOW BE3OMNACHOCTU
« K pabote c I'C gonyckatotca nuua, n3ydymBline Hactosiuiee PyKOBOACTBO MO 3KC-
nayatauuu, npoluewmne MHCTPYKTaxX No TEXHUKEe 6€30MacHOCTY 1 NMeLL e KBa-

NNMPUKaLMOHHYI0 rpynny no snekTpobesonacHocT He Huxe lll, a TakKe JOKYMeH-

Tbl yCTaHOBNIEHHOTO 06pa3ua focropTexHagsopa.

« MoHTaXx 1 3KcnnyaTauma CpeacTB SHeProcHabXeHMA annapaTypbl JOMKHbI COOT-

BETCTBOBATb NpaBuaam 1 Hopmam "lpaBun ycTponcTBa 3neKTpoyctaHoBoK" (MY3).
« Mpwn pabote ¢ I'C gOMKHbI BbINOIHATLCA MEPOMNPUATHA MO TEXHMKe 6e30nacHOCTM

B COOTBETCTBUM C TpeboBaHUAMYN "lpaBun TEXHNYECKON SKCMyaTaLuy NeKTpo-

YyCTaHOBOK noTpebuTtenen”, B Tom uncie . 3.4 "DneKTpoyCcTaHOBKM BO B3PbIBOO-

NnacHbIX 30Hax".

- [a3oaHanuTMyeckasa cMcTeMa JOIKHA OblTb MOAKMOUYEHA K YCTPOMCTBY 3a3emrie-

HUA.

Cnepyet obeperatb [C 0T yaapoB no Kopnycy, BUOpauui 1 MEXaHNYECKNX MOBPEX-
OeHuin. He gonyckaeTcs nageHne npubopa ¢ BbicoTbl 6onee 1 M.

Mpwn akcnnyaTaymm He fgonycKanTe nonagaHusA Nbian, rPA3MN U Blarv B OTBEPCTUA
OnA JocTyna Bo3dyxa K ra3ouyyBCTBUMTENIbHOMY CEHCOpPY rasoaHanusatopa. Cnegyet
nepuoanyeckn yaanaTb 3arpA3HeHNsa CTPyern CyXoro C>Katoro Bo3ayxa.

Bo mn3bexxaHue BbIxofa N3 CTPOS TEPMOKATAIUTUUECKNX U MONYNPOBOAHUKOBbIX
ceHcopoB KATETOPUYECKW 3AMPELLAETCA nogaya Ha ceHCOpbl YNCTOrO MeTaHa,
nponaHa, 6yTaHa 1 Jpyrux ropoymnx ra3oB 1 napoB C KOHUeHTpauuen 6onee 100%
HKIIP.
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He peKkomeHpyeTca >3KcnnyaTMpoBaTb rasoaHanmMsaTop Mpu KOHLUEeHTpaumax
KOHTPONIMPYEMbIX Fa30B, MpPEBbIWAWMX HOMUHaNbHble AMana3oHbl M3MepeHus
(tabn.1-7).

3AMPEWAETCA skcnnyatayma [C ¢ noBpexgeHHbIM KOPMNYyCOM, a Tak»Xe UCMOoJb-
30BaTb B ee COCTaBe rasoaHanmsaTop nocje ncTeyeHns cpoka AencTBmnA nocnegHen
NoBepPKN.

3ANPELWAETCA BckpbiBaTh Kopnyc [C BO B3pbIBOOMACHbIX 30HAX 63 OTKoUeHUs
3NeKTPONUTaHUA.

9. OCHOBHbIE TEXHUYECKUE W METPOJIOTMYECKUE XAPAKTEPUCTUKN

Tun nsmepuTtenbHoro nprbopa

lasoaHanm3zatop "CeHcoH"

MaTtepumanbl Kopnyca:

+ mogynb MKUYC

ANOMUHMEBDBIN CraB
(onuma - Hep)kaBetoLan CTanb)

« mogynb MKT-3m

Hep»aBetoLwada ctanb

MapKI/I POBKa B3PbIBO3aLNTbI

1Exdb ICT6 Gb | 1Ex db IICT5 Gb

CTreneHb 3awWmnTbl KOpryca
OT BHELWHUX BO3AENCTBUN

IP66

TemnepaTypa OKpy»atoLLen cpefbl

-60...+50°C (anA 3NeKTPOXNMNYECKNX
CEHCOPOB — He Hmxe —40°C)

OTHOCKTENbHAA BNaXHOCTb

30-95%, 6e3 KoHAeHcauuy Bnarv

[aBneHne

OT180 o 104 klMa

FabapuTbl, He 6onee

150%261x105 mm (6e3 yueTa KabenbHbIX
BBOJOB 1 BHELLHMNX YCTPONCTB)

Macca, He 6onee

1,8 Kr

KabesnbHble BBOADI

[1Ba KabenbHbIX BBOAA,
npucoeanHuTenbHas pesbba M20x 1,5
(onuma - M25x1,5)
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Hal'lpﬂ)KEHl/Ie SJIEKTPpONNUTaHUA:

¢ HOMWHaNbHOe

24 B nocTosAHHOro ToKa

« [ManasoH

12-27 B nocTOAHHOrO TOKa

MoTpebnaemasn anekTpuyeckas
MOLLHOCTb, He 6onee

3,5BT1

BbixoaHble cMrHanol:

*  aHANoOroBbIn

"TokoBas netna 4-20 mA"

+ ymbposon

RS-485, npotokon MODBUS RTU

+  JNIEKTPOHHbIE pese "Cyxom KOHTaKT"

HopmanbHo-pa3omkHyTble ("Topor 17
n "Mopor 2") 150 mA, go 27 B (nocTonak-
HbI USIN NEePEeMEHHbI TOK)

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

YnpasneHue 3ByKOCUIHaNIbHbIM
YCTPONCTBOM

24 B

Tvinbl ceHCcopoOB

OnTuuyeckune, NONynpoBOAHVKOBbIE,
TepMOKaTaIMTUYECKE, INEKTPOXUMU-
yeckre, TEPMOKOHAYKTOMETPUYECKUE,
$OTOMOHM3aLMOHHbIEe

Bpems cpabatbiBaHusA curHanmnsaumu,

He 6onee 10c
CpenHuii cpok cny»xbbl ceHcopa o 3 net
CpepnHuii cpok cny»x6b1 I'C 10 net

Cop,epx(aH ne gparoueHHbIX MeTannoB

He copepunt
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CBefeHVA O Arana3oHax M3MepeHus, KOHLEHTPAUUN N OTHOCUTENbHOM MOrpPeLHOCTM
rasoaHanusartopa "CeHcoH" npuBeaeHbl B Tabsn. 1-8.
Ta6bnuya 1. Memponozuveckue xapakmepucmuku A ¢ s1eKmpoxuMmuyeckumu ceHcopamu

ﬂ"'a"a3°"'v Mpepenbl ponyckaemoin
R Homep n3mepeHuii OCHOBHOI1 NOrPeLIHOCTY
anana- MaccoBomn
KOMMOHEHT
30Ha | KOHUeHTpaummuwm | RO TR OTHOCK-
o6beMHoO fonn P ! TenbHom, %
ot 0 go 1 mr/m3 +20 -
2
Asorta griokeung (NO,) ¢B. 1 po 30 mr/m? - +15
3 ot 10 go 500 mr/m? - +10
ot 00 1,5 Mmr/m3 +20 -
2
Azota okcupg (NO) ¢B. 1,5 no 30 mr/m3 - +15
3 ot 10 go 1000 mr/m3 - +10
ot 0 oo 10 mr/m3 +20 -
2
3 ot 10 go 1500 mr/m3 - +10
2 oT1 0,01 no 4,0 % 06. - +10
Bonopoa (H,)
3 ot 1,00 no 100 % 06. - +5
ﬁf')éllt))poﬂ xnopucrein 2 o1 0,010 go 30 mr/m® - +25
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Ll,manasoHv Mpepenbl ponyckaemor
S nr R, Homep n3mMepeHui OCHOBHOI1 NOrPEeLIHOCTY
anana- MaccoBom
KOMMOHEHT
30Ha | KOHUeHTpauvmuwm| EER OTHOCU-
ob6bemMmHoIn gonn P ! TenbHomn, %
1 o1 0,01 oo 1,0 % o06. - +10
Kucnopog (0,) 2 |ot0,10 5o 30 % o6. - +5
3 ot 1,00 o 100 % 06. - +1
MetaHon (CH,OH) 2 ot 0,10 go 30 mr/m3 - +20
ot 0 go 5 mr/m3 +20 -
2
Ceposogopoa (H,S) B. 5 1o 30 mr/m? - *15
3 ot 1,0 o 200 mr/m3 - +10
ot 0 1o 5 mr/m? +20 -
2
Cepbl anokeug, (SO,) cB. 5 8o 30 mr/m? - +15
3 ot 1,0 go 300 mr/m3 - +10
ot 0 go 10 mr/m3 +15 -
2
Yrnepopga okcug (CO) cB. 10 1o 300 mr/m3 - +10
3 ot 10 go 3000 mr/m3 - +10
Qopmanbgerng, 3 3
(H2CO) 2 o1 0,10 go 30 Mr/m +25
Xnop (CL) 2 ot 0,10 go 30 mr/m? - +10
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Tabnuya 2. Memponozauveckue xapakmepucmuku ' A c onmuyeckumu ceHcopamu

[inanasoH Mpenenbl ponyckaemomnm
Onpepensembilii H:;vnnearf n3MepeHunit Maccooii | OCHOBHOW MOrpelHocTm
KOMMOHEHT p‘30Ha KOHLieHTpaLum nu p 3 T
o6bemMHoIn gonun aoconoTHOMN TenbHoI, %
2 otr0p0 1,4 % o6. +0,07 % 06. -
Bytan (CH, )
4 ot 0 go 100 % HKIIP +5 % HKIIP -
22 o1 0,01 oo 5,0 % 06. - +10
2 o1 0 0o 4,4 % o6. +0,22 % 06. -
MertaH (CH,)
4 ot 0 go 100 % HKIIP +5 % HKIIP -
3 ot 1,00 o 100 % 06. - +5
2 otr0p0 1,7 % o6. +0,09 % 06. -
[MponaH (C3H8) 4 o1 0 no 100 % HKIP +5 % HKIIP -
3 o1 1,00 o 100 % - +5
Cymma yrneso-
nopogos (C -C. ) _
BnepectleTezHam 4 o1 0 go 100 % HKIP +5 % HKIIP
CHyum CH,,
2 o1 0,01 o 1,55 % - +15
JTaHon (CZHSOH)
4 o1 0,32 no 50 % HKIP - +15
1 ot 0 o 2000 mr/m? +150 mr/m3 -
Yrnepopa 0 0 _
avokaug (CO,) 2 ot0005% +0,2 % 06.
3 ot 010 100 % +3 % 06. -
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Tabnuya 3. Memponozuveckue xapakmepucmuku A ¢ mepmokamanumuyeckumu ceHcopamu

Mpepenbl ponyckaemom
OCHOBHOW NOrpPeLLIHOCTH

. | Homep IOnana3oH
Onpepensaemblii .
nuvana- n3MepeHunin
KOMMOHEHT .
30Ha o6bemHol gonn
abconioTHOM | oTHOCUTENbHOW, %

21 o1 0p100,7 % 06. +0,07 % 06. -
byTtaH (C H, 0)

41 o1 0 o 50 % HKIP +5 % HKIIP -

21 o1 010 2,0 % 06. +0,2 % 06. -
Bonopoa (H,)

41 o1 0 go 50 % HKI1P +5 % HKIP -

21 o1 010 2,5 % o6. +0,22 % 06. -
MeTaH (CH4)

41 o1 0 o 57 % HKIP +5 % HKIIP -

21 ot 010 0,85 % 06. +0,09 % 06. -
MponaH (C3H8)

41 o1 0 go 50 % HKIP +5 % HKIIP -
Cymma yrneBo-
nopopos (C-C. ) 3
Bnepecqué Ham 41 o1 0 go 50 % HKIP +5 % HKIIP
CHuwmCH,,

21 o1 0,01 go 1,55 % 06. - +15
3tanon (CH,OH)

41 ot1 0,32 go 50 % HKIMP - +15
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Ta6bnuya 4. Memponozudeckue xapakmepucmuku ' A ¢ omouoHuU3ayuoHHbIMU CeHCopamu

[OnanasoH Mpeaenbi
AT T Homep I/I3Mep6HI1 " nonyCKaer)m
Anana- MaccoBoOW OCHOBHOW
KOMMOHEHT .
30Ha KOHLIeHTpayuuu, OTHOCUTEJIbHON
mr/m3 norpewHoctun, %
AMMMaKk (NH3) 1 o10,010 50 10 +25
Ceposopgopog (H,S) 1 o1 0,010 5o 3,0 +20
Cepbl guokeng (SO,) 1 010,010 80 3,0 *15
Tabnuya 5. Memponozuyeckue xapakmepucmuku A ¢ nolynpo8oOHUKO8bIMU CeHcopamu
OnanasoH Mpenens! .
. Homep . . Aonyckaemom
Onpepgensembii M3MepeHnl MaccoBom .
Avana- OCHOBHOW
KOMMOHEHT KOHLUEeHTpauum n .
30Ha . OTHOCUTEJIbHOW
ob6bemHom fonn o
norpewHocTu, %
21 oT1 0,01 8o 2,0 % o6.
Bopopog (H,) +10
41 ot 0,25 no 50 %HKIP
21 ot 0,01 no 2,5 % 06.
MeTaH (CH4) +10
41 ot 0,23 no 57 %HKIP
21 o1 0,01 5o 0,85 % 06.
MponaH (C3H8) +10
41 ot 0,60 o 50 %HKIP
Cymma 1 oT 50 go 3000 mr/m3 +25
yrneBofoponoB
(C-C,)eB
nepecuere Ha C,H, 41 0T 5,0 40 50 %HKITP +10
nnn C6H14)
1 oT 50 go 5000 mr/m3 +25
STaHon (CZHSOH) 21 o1 0,01 go 1,55 % o6.
+15
41 ot 0,32 no 50 % HKIP
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Ta6nuya 6. Memposnoauveckue xapakmepucmuku 'A c mepMoKOHOYKmMomMempu4yecKUMU ceHcopamu

Mpeaenbi
T Homep Ll,vlanasoHv nonyCKaer)m
anana- n3mepeHnin OCHOBHOW
KOMMOHEHT - .
30Ha o6bemHon gonu, % OTHOCUTENbHON
norpewHocTn, %
Bopopog (HZ) 3 ot 1,0 no 100 +5
lenun (He) 3 o1 1,0 no 100 +20
Yrnepopga auokcug (CO,) 3 ot 1,0 jo 100 +10
MNpumeyanusa:

+ Hopwmupylouiee 3HaueHne 4nA NprBeAEHHOW NOrpeLlHOCTY — BEPXHWIA Npeaen gua-

Nna3oHa m3mepeHvu7|;

+ [nana3oH nokasaHuin 4ns Bcex onpeaenaembiX KOMMNOHEHTOB HaunHaeTcs oT 0;
+ [lnana3oH BKNOUYAET HMKHEE U BePXHEee 3HaUeHMe, eCsiv He YKa3aHo UHOE;
+ 3HaueHua HKIMP - no NOCT 31610.20-1-2016/IEC 60079-20-1:2010;

- Bpemsa ycTtaHOBNEHMA NOKa3aHWI 418 NPOrpeToro 1 roToBoro K pabote npubopa T,

He 6onee 60 ¢, TQO Ana Kucrnopopa (02) He 6onee 30 ¢;

. I'pap,yl/lpOBKa razoaHannsaTtopa anAa nsmepeHna cogepKaHmna Cymmbl yrnesogopoios

NPOn3BOANTCA MO NPONaHy Uin No rekcaHy.

Tabnuya 7. JononiHumesbHbie No2pewHocmu usmepeHut, 8 001X 0m 0CHOBHOU nozpewHocmu

Bnusowme $pakTopbl, B npegenax paboumnx

Twun ceHcopa

yCNoBUI SKCMTyaTaumm 3X | TK,Nm,TKC | o, ou
MN3meHeHwne Temnepatypbl cpedbl Ha 10 °C 0,5 0,3 0,5
N3meHeHMe aTmochepHOro aaeneHns Ha 3,3 Klla 0,2 0,2 0,5
VI3meHeHne Bna*KHOCTV razoBomn cmecn Ha 10% OTH. 0,5 0,2 0,1
BnusHme He n3amepsieMbix KOMMOHEHTOB (Ta611.8) 1,5 1,5 1,5
BnusHue nepemeHHOro coctaBa Cymmbl _ 20 20
yrnesogopogos (ot C, o C, ) ¢ !
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HopmanbHble ycnoBusa nsmepeHun
TemnepaTypa okpyxatoLen cpeabl, °C 20+5
OTHOCUTENbHAA BAAXXHOCTb, % 30-80
ATmocdepHoe faBneHue, Klla 96,0-104,6
Tabnuya 8. [MpedenbHoe codepxkaHue 8 aHaausupyemoli cpede He u3mMepsieMbIX KOMNOHEeHMOo8
MpeaenbHoe copepaHne He M3MepsAeMbIX KOMMOHEHTOB, Mr/Mm3
Kanan (ans H, - 06. sons %)
n3mepeHus
NO, | NO | NH, | HCl | CH,OH | HS | H,,% | SO, c,
NO, - - - - - 10 - 100 0,5
NO 10 - - - - 10 - 10 -
NH, 10 10 - - - 10 2 10 3
0, - - - - - - 2 - -
CH, - - - - - - 0,1 - -
CH,OH - - - - - 10 - - -
CH, - - - - - - 0,1 - -
H,S 3 3 20 5 1 - 2 - 0,5
SO, 10 10 - - - 10 2 - -
CcOo - - - - - - 0,001 - -
H,CO - - - - - 0,1 2 - -
cl, 0,1 - - - - - 2 - -
C,H,OH - - - - - - 0,01 - -
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10. YCTPOUCTBO

"CeHCOH-CB-5021" BbINOIHEH MO MOAYbHOMY MPUHLMMY. KOHCTPYKTUBHO OH COCTOUT U3:

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

+ uHTepdercHoro mogyna (MKT-3m),

+  MOAyNnA KOMMyTauuu, UHAMKaumu, ynpasneHna n conpsxkernuna (MKNYC) (puc.1).

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

.

NHTepdeicHbIn moaynb
MKT-3m
C IHTeNNeKTyabHbIM

CeHCOpH bIM MOﬂyﬂeM
/ CeHcoH-CM-9001

Puc.1. "CeHcoH-CB-5021" 8 6azosom uchosiHeHuU (a) u ucnosiHeHue 6e3 uHoukamopa (6)
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/ NHTepelncHbIn mogynb

Konbuo
3a3emseHmns

Rl
Dopmansaerna
CH,0 Mr/M

Mopynb MKYC

Puc.2. icnonHeHue "CeHcoH-CB-5021" ¢ 8bIHOCHbIM U3MepumesibHbIM MOOyiem

Puc.3. [MooknroueHue MCM ("CeHcoH-CM-9001")
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Hannune n KoHdurypauma mogynen 3aBUCUT OT BapraHTa KOHCTPYKTUBHOIO NCMON-
HeHus.

WHTepdericHbIn Mmoaynb BbINOSHEH B KOPMYyce U3 HepKaBetoLlen ctanu. B Hem pasme-
LLAETCA UHTENIEKTYANbHbIN CEHCOPHbI MOAYSTb C Fa304yBCTBUTE/IbHBIM S/1IEMEHTOM.

B 3aBMCUMMOCTM OT BapmaHTa KOHCTPYKTUBHOIO UCMONHEHMSA, NHTEPOENCHBI Moay b
MOXeT ObITb BKpy4YeH HemnocpeacTBeHHO B Kopnyc MKUYC nnn nogknioyatbca K Hemy
kabenem anviHol 1,8 M yepes KabenbHbIV BBOS (pUC.2).

WHTenneKTyanbHbIli CEHCOPHDbIN Moaynb (razoaHanu3atop "CeHcoH-CM-9001") obe-
crneymBaeT MeTponornyeckme xapakrepuctkm [C. ICM MoryT 6bITb pasfiMyHbIX TUMOB:

+ TepMoKaTanuTuyeckue (roptoune rasbi);

+ onTnyeckue (roptoyme rasbl, AMOKCUA Yrnepoaa);

+  2MEeKTPOXUMUYECKME (TOKCUYHDIE Fa3bl, BOAOPOA, KUCI0poa);

+  TEPMOKOHZYKTOMETpUYECKre (rennii, MeTaH, BOJOpoa);

+  POTOMOHU3ALMOHHbIE (CBepXMarble KOHLEHTpaLun);

+  MONYNPOBOAHUKOBbIE (afIKaHbl, CyMMa YrNeBOLOPOAOB, BOAOPOA, OKCUA YINepoaa).

NCM nopgkntovatoTca K pasbemMy MHTEPGENCHOro Moay s, reOMETPUA KOTOPOTO UCKITHO-
YaeT BO3MOXKHOCTb HEMpPaBW/IbHOM YCTaHOBKM (puc.3).

HaBrHuUmMBatoLWanaca KpbllKa C OrHeNperpaanTeNibHOM CETKOM obecneyrBaeT B3pbIBO-
HernpoHuULaemMmocTb 060n104KkN nHTepdercHoro moayna ¢ VICM, a Takxe 3aluTy ceHcopa
OT Bnaru, Nbifi 1 MEXaHWYECKNX NOBPEXAeHUN. BHumaHue! 3akpy4usatime 3auwjumnyro
KpbIWKY MOJIbKO pyKoU, He npusiazas ycunuti 0719 3ams2uedHus pe3b608020 coeduHeHus!

Mopgynb MKUYC pa3melleH BO B3pblBO3aLULLEHHOW MeTanmyeckon obonouke
C 3aBMHUYMBAIOLLENCS KPbIWKON. KpbllKa CHabKeHa repMeTU3NPOBaHHbBIM CTEKJIAHHbBIM
OKHOM.

BHyTpum Kopnyca pa3meLleHbl TPY 3NeKTPOHHbIX Moayna (pnc.4):

+ MPOLIECCOPHbIN MOAYb;
«  MOAy/nb KOMMyTaLuu;
«  MOAynb MHAMKaLUN 1 yNpaBieHunA.

Modyne kommyTaumm B coctae MKMNYC ocHalleH KOMMYTaLMOHHBIMU pa3bemamu
TuNa "pa3pbiBHas Konogka". OHM o6ecrneunBatoT nogktoueHe Kabens SneKTponuTaHna
n nHtepderica "4-20 MA", Tpex nNap BbIXOLOB "CYXOW KOHTaKT" (3NeKTPOHHbIe Kiouu) Ans
NOAK/MIOYEHUs BHELLHUX YCTPOWCTB, a Takxe UHTepderica RS-485. ina pabotbl B cetu
RS-485 nmpepycmoTpeHa CbemHasA Mnepemblyka AfAa MOAKMOYEHNA TePMUHUPYIOLWEro
pe3uctopa (120 Om).

MoOynb uHOUKayuu u ynpassaeHus COREPXWUT KHOMKM ANA YNPaBneHna pexrmamm
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Mopynb nHaMKaummn n ynpasneHms

MpoueccopHbIn mogynb

Mogynb KommyTaumm

Puc.4. SnekmpoHHsie modynu MKUYC

paboTbl Nprbopa, a TakKe NHAMKATOP A1 OTOOPAXKeHNA N3MEPEHHOIN KOHLIEHTpaLuy,
npeaynpeKaeHnin 0 HENCMPABHOCTAX M NPEBbIWEHNM 3ajaHHbIX MOPOroB KOHLEHTPa-
L.

Bo3morkHo ncnonHeHme 'C "CeHcoH-CB-5021-CM" 6e3 mogyna uHaMKaumu 1 ynpasne-
HUA (cnonHeHna CB-5021-02) ans CHMXeHMA obLero sHepronoTpebneHus npubopa.
B 3TOM Cnyyae nnnioMMHaTop Ha KpbILWKe Kopryca OTCYTCTBYeT.

11. NOPAQOK PABOTDI
I'C BKNOYaeTCA Npu nogaye Ha Hee HanpskeHUA NUTaHUA (24 B). MNpu 3Tom BbINONHA-
eTCA CTapTOBbIN TECT ANA NPOBEPKU CUCTEM MHAUKAUUW ONUTENbHOCTbIO 18 ¢, nocne
yero npubop aBTOMATUYECKU nepexoauT B paboumnin pexkrm (OCHOBHOE COCTOSHUE).
B 3aBMCUMMOCTU OT TWMa CEHCOPA, BbIXOA4 HA PAaboUMin N3MEPUTENBHBIN PEXM MOXET
3aHATb OT 15 ¢ A0 10 MUH.

KoHueHTpauma oTobparkaeTca Ha UHAMKATOPE B eAMHULAX M3MEPEHUS, YKa3aHHbIX
Ha Nn1ueBoW MaHenu 1 B nacnopte npubopa (puc.5).

KoHueHTpauma Takke TpaHCIMPYeTCA MO aHanoroBomy KaHany "TokoBasa netns
4-20 mA". MNpu 3TOM TOK | NponopunoHaneH KOHLUEHTpaLM N3MepAeMoro rasa 1 onpe-
Zensetca no dopmyne (C-C)

|=16——= +4 [MA]
HO-L , rae
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MKWUyC
novor 1 @ @ nopor2

ooas

MetaH CH4 , % 06.

O

HewncnpaBHocTb MutaHne

LleneBow ras
1 efViHMLa U3MepeHns

KHonouHasA knaBmatypa

Puc.5. Modyns uHOUKayuu u ynpagsaeHus

C - TeKyLMe NOKa3aHUA KOHLEHTPaLUUM Ha NHAMKATOPE,

C,, v C_ — BEPXHUI 1 HYUXXHWIA NPeAeNbl WKasbl M3MepPeHNA ra30aHanm3aTopa, ykasaH-
Hble B nacnopre. KoHueHTpauua C, 1 Bbilwe cooTtseTcTByeT 20 MA, C 11 HIKe — 4 MA.

BbixogHow crHan 0 MA 03HauyaeT HeMcrnpaBHOCTb Nprbopa.

Momumo KaHana "TokoBas NeTnA', KOHLEHTPALWA TakKe NepefaeTca no ceTeBoMy UHTEp-
deiicy RS-485 no npotokony MODBUS RTU.

Cuctema HgMKauun
CucrteMa MHAMKaLMmM BKtoYaeT (puc.5):
« YyeTblpexpaspsafHbll 8-CEerMeHTHbIN MHAMKATOP, MOCTOSIHHO OTobpaatowmnin rs-
MepEeHHbIe 3HaYeHUs KoHUeHTpauuu. IHpopmaunsi obHOBAsETCA C Nepuoaom 4 ¢;
+ yeTblpe CUTHaNbHbIX CBeTOAMOAA:
+ 3eneHblln — "MnTaHre" — ropuT NPY NOAKNIOYEHUN INEKTPONUTAHWA;
« XenTbli — "HencnpaBHOCTb" — CUTHaNU3aUmnA HEMCNPABHOCTN (OTCYTCTBUA) CEH-
copa;
+ [ABa KpacHbix ("Mopor 1" n "Mopor 2") — npeBblleHne 3afaHHbIX YPOBHEN KOH-
LeHTpauumn.
B cnyuae HencnpasHocTn MICM BKNtoUuaeTca XKenTbll CBETOANOA B PeXMMe MUra-
HuA (1 Tu). Mpw 3ToM Ha MHAMKATOpe BbicBeumBaeTca coobueHne Err. Heucnpas-
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HOCTb ceHcopa naeHTMdMLpPYeTCA MO OTCYTCTBUIO OT HEFO CMrHana B TeueHue 30 c.

Mpu goCTUKEHNN 3alaHHbIX MOPOrOB KOHLIEHTPaL MY HauYMHAT MUraTb CBETOANU-
ogbl "MMopor 1" n "Mopor 2" (¢ yactoTon 1 Iy). MHAMKaUMA NpeBbIlEHNA NOPOroB
OTKJ/I0YaeTCA, Korga n3mepeHHoe 3HauyeHre KOHLeHTpaLuum CTaHOBUTCA Ha 5% Huxe
NopoOroBoro.

MpepycmoTpeH cneunanbHblil PEXUM BKIIOYEHNA aBapuinHon curHanusauum O,
[MaBHbIM 06pPa30oM, OH MpeAHa3HauYeH AN N3MEePEeHUs KOHLEHTpauumn Kuciopopa
B Bo3ayxe. B pexume O, unankatop "Mopor 1" BKNOYaeTca, Korga KoHUeHTpauus
ctaHoBuTcA HUPKE nopora 1 (1 oTKknouaeTcs, Koraa oHa HaunHaeT npeBbllaTh Nopor
1 Ha 5%).

B pexume O, ceetoguopg "lMopor 1" muraet ¢ Basoe 6onbluen yactoton (2 )
(puc.6). MHankatop "Mopor 2" cpabaTbiBaeT Npu NPEBbIWLEHUN MOpPOra 2, Kak U B
06bIYHOM peXume N3MepeHus.

ViHAKaTOpoM BKIIOYEHHOTO pexrma O, CITY>KUT 3eNeHblii CBETOAUOA, MUTaoLWwnii
pa3 B 5 c. OLHOBPEMEHHO C 3TVM PEXUMOM PEKOMEHAYETCA MPUMEHATb PEXNM 3BY-
KOBOW CUrHanm3auum 3 (CM. HUXe).

YnpaBneHue BHEWHNMN YCTPONCTBaMMN

I'C ocHaleHa TpeMms 31eKTPOHHbIMU KIToYaMy TUMa "CyXOn KOHTAKT". DNeKTPOHHble

kntoum "Pene 1" n "Pene 2" — HOpManbHO-PA3OMKHYTble, OHM 3aMblKaloTCA OAHOBpe-

MEHHO co cpabaTbiBaHMeM UHAKKaTopoB "Mopor 1" n "Mopor 2", COOTBETCTBEHHO.
DNeKTPOHHbIN KoYy "HencnpaBHOCTb" — HOPManbHO-3aMKHYTbI. OH pa3mbiKa-

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

Mutanue (pa3 B 5 ¢)

Puc.6. OcobeHHoCcMu UHOUKaUUU 8 pexxume 0,
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eTcA nNpu ncnpasHol paboTe npubopa, 3amblkaeTcsa Npu cpabaTblBaHUWM UHAWKA-
Topa "HencnpaBHOCTbL", a TakXe NPW OTKOYEHUM SNEKTPONUTAHUA ra3oaHaNnTm-
YyecKom CUCTeMbI.

CBeTO3BYKOBas cMrHanusauyuns
OnuroHanbHO BO3MOXKHO ncnosnHeHne [C co BCTPOEHHbIM CBETO3BYKOCUTHaIbHbIM
ycTponictBom C3Y-01 (puc.7). OHO npucoeamnHAETCA K OQHOMY M3 MeCT nogktoye-
HUA KabenbHbix BBOAoB. C3Y BK/OYaeTCss OAHOBPEMEHHO CO cBeToamoaamm "Mopor
1 n Mopor 2". BO3MOXHbl YeTbIpe peXXnma 3ByKOBOI CMIHanm3auum:

0 - 3ByKOBas CUTHanM3auma oTKIUYEHa;

1 - 3ByKOBaA CMrHanmM3auus BKoYaeTca npy JOCTVKeHUN nopora 1;

2 — 3ByKOBas CUTHanM3auma BKIOUYAETCA NPY JOCTUXKEHMM nopora 2;

3 - 3ByKOBas curHanusauma ana pexuma O,. Bkniouyaetca npu AOCTXKEHUN
v nopora 1, n nopora 2.

Puc.7. "CeHcoH-CB-5021" co caemo3sykoseim ycmpoticmeom C3Y-01
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12. YCTAHOBKA U NOAKTIOYEHUE
PasmelueHne
la30aHanmM3aTop Heob6XOAMMO pacnonaratb TaK, UTobbl MHTepdencHbIN mogynb ¢ ICM
6bln HanpaBneH BePTNKanbHO BHM3 (p1C.8). DTO MPenATCTBYET NonagaHWio Baru, Nbiim
1 NOCTOPOHHMX NpeaMeToB Ha GUbTP rasoaHanmsatopa. Hanbonee npocton cnocob
MOHTaKa — KpernseHue K CTeHe C MOMOLLbIo OTBepCTUIA Ha dnaHue npubopa, cornacHo
puc.8 1 9. BoIHOCHOI MHTEPdENCHBIN MOAY b KPEMnUTCA Ha KPOHLUTENHE 1 TaKXKe pac-
nosiaraeTca BePTMKaNbHO, KPbILWKOW BHU3 (pnc.9).

MomHume: npasunvHoe pazmeweHue ['C - 3an10z ee 3¢h¢pekmusHoli pabomoi!
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Puc.8. [abapumHelili yepmex "CeHcoH-CB-5021"
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Bbi6op mecTa ycTaHOBKM

MecTo yctaHoBKM IC BbIGUpPAtOT B 3a-

BMICUMOCTH OT:

+ Tunarasa;

+ BO3MOXHOIO MecTa YTeUYKM K CKO-
nneHuna rasa, cneynPrkn HanpasJse-
HWA [BVXEHMNA BO3AYLLUHbIX MOTOKOB;

+  BMAMMOCTY UHAUKaTopa I'C ana nep-
coHana;

+ ynoOCTBa MOHTaxa 1 06CnyKMBaHMsA
npubopa.

IC MOHTMpPYIOT BOG/AM3M 30HbI BO3-
MOXHOrO  ra3oBbigeneHusa. BbicoTa
YCTaHOBKM Mprbopa 3aBucnT oT ¢Gusu-
YecKMX CBOWCTB ra3oB U XapaKkTepa
paboTbl nepcoHana. [a3bl TAxenee
BO3dyXa (Hanpumep, Yrnekucnbii ras
(COZ), npona (C3H8), Xnop (CIZ) n ap.)
6ynyT cKannuaTtbca 6nuxke K nony. Ana
Hux C ycTaHaBnMBalOT Ha BblCOTE He
6onee 1,5 m ot nona. bonee nerkue rasnl
(Hanpumep, Bogopoa (Hz), MeTaH (CH4)
n ap.) 6yoyT nogHMmaTbcA BBEpX. [ns
HuX [C HYy>XHO MOHTMpPOBaTb B BepX-
Helm vactm nomeleHna. [nAa rasos,
NNOTHOCTb KOTOPbIX 6nM3Kka K BO3AyXy
(Hanpumep, yrapHbii raz CO), mecTo
pacnonoxenna [C  onpegensetca
HanpaBfieHMeM MOTOKOB BO3Ayxa. [nAa
KOHTpONA TOKCUYHbIX rasos C pacno-
naraloT Ha YpPOBHe OpraHoB AblXaHuA
yesioBeKa: Ana CMAALLero B onepaTop-
Hon — 150 cm, B OCTaslbHbIX MoMelle-
HuAx — 180 cm.

CnegyeT MUHUMN3MPOBaTb 3a4ePXKKY
pacnpocTpaHeHna ra3oBbIX NpUMecen

38
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Puc.9. [abapumHeblli 4epmex 8bIHOCHO20
usmepumesibHO20 MOOy/A



PykoBoACTBO MO 3KcnnyaTauuy

OT UCTOYHMKA A0 ra3oaHanusatopa. [na 3Toro HeobxoaMMo yumTbiBaTb crielnduky
OBUXKEHNA BO3JYLUHbIX MOTOKOB B KOHKPETHOM nomelleHun. MNpuHygntenbHaa BeHTU-
NAUMA AN CMCTeMa KOHAMLMOHNPOBAHUA BO3yXa NOIHOCTbIO MEHAIOT eCTECTBEHHOE
HanpaBsJieHVe NOTOKOB U, C/leAoBaTeNIbHO, ONTUMaJIbHble MeCTa PaCMosIoXKeHNA rasoa-
Hann3aTopoB. [py NOCTOSIHHO paboTaloLLe BbITAXHOW BEHTUAALUN, GOPMUPYIOLLEN
BO3AYLUHblE MOTOKU CO CKOPOCTbio bornee 0,1 M/c, BO3AYyx C Npumecamu byaeTt nepeme-
LATbCA K MECTY BbITAXKM MO KpaTyanLiemy pacCTOAHMIO OT TOUYKM YTEYKNM, HE3aBUCMMO
OT MNIOTHOCTN rasa.

NHankatop TC pomkeH 6biTb Xopowo BuAeH paboTalowemy nepcoHany. Ecnm ato
HEeBO3MOXHO, He0OX0MMO MCMOSb30BaTb BHELLUHIOIO CBETOBYIO 1 3BYKOBYIO CUrHanun3a-
uuio. FC no3BonAeT Kak HeMmocpeaCTBEHHO MOAKMOYaTb NCMONHUTENbHbIE YCTPONCTBA
(HanpAMmyto K NopTam TUMNa "Cyxol KOHTaKT" 1Mbo uepes pene), Tak U UCMONb30BaTb ceTe-
Bble MCNOJHUTENbHbIEe YCTPONCTBa (ynpasnaemble no npotokony MODBUS).

Mpu moHTaxe obopynoBaHuA [C HeOOXOAMMO YUMTbIBaTb €r0 AOCTYNMHOCTb NS TeX-
HMYeCKoro o6CnyKMBaHUA 1 NepUoMYeckol MoBepPKU rasoaHanmsartopa .

CxemMbl nogKnyYeHns

Bo3MoXHbI ABE OCHOBHbIe cxeMbl nogkntoyeHus IC (puc.10):

« 3BE3[0W: KaXK[oe YCTPONCTBO OTAENbHbIM Kabeniem CBA3aHO C MPUEMHMKOM UHGOP-
Mauuu (NynbT, NPOMbILWAEHHbIV KOHTPOJIEP, KOMMbIOTEP U T.M.);

+  WNendom: HeCKOJSIbKO YCTPOMCTB NapannesibHO NoAgKMoUYeHbl K Kabenam anekTponu-
TaHWA 1 Nepefaun AaHHbIX.
Mpwn nogknoueHn Wnendom BO3MOXKHbI iBa BapuaHTa:

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

« TMOAKJ/IIOYEHME C MOMOLLbIO BHELLHEN pacnpenenmTesisHON KOpooKu.

MoHTaXx aneKkTpokabenen
I'C coegmMHAIOT C UICTOYHUKOM NMUTAHNA W BHELLHMMMW YCTPONCTBAMU KOHTPOJIA MO KaHany
"TokoBas netns 4-20 MA" c noMolLbio Kabensa ceueHnem ot 0,35 10 2,5 MM?, C BHELUHUMU
UCMONHNUTENTbHbIMM 1 CETEBBIMM YCTPOMCTBaMU — Kabenem ceueHmem ot 0,35 go 1,5 mm2,
[na nopkntoyeHMA K TOKOBOMY Bbixogy "4-20 MA" pekomeHAyeTcA MUCMOoNb30BaTb
3KpaHVPOBaHHbIV MefHbI NPOBOA ceyeHrem 1,5 Mm2.
Mpw napannenbHOM NOAKMOYEHUN TPy NMbl NPUOopPOoB No KaHany RS-485 (coeanHeHne
B Wend) pekomeHIyem MCNosib30BaTh [Ba HE3aBUCUMbIX Kabena: SKpaHMPOBAHHbIN
Kabesb C ceueHmem Xunbl oT 1,5 fo 2,5 MM? — ANA SNeKTponuTaHnA NprMbopoB, 1 3Kpa-
HMPOBaHHYO BUTYIO Napy — AN nonydyeHus umdbposoin nidopmaumm no RS-485. OgHako
JONyCTUMO MpUMEHeHMe KOMOWMHMPOBAHHOrO Kabens, Hanpumep, KYB 6x0,35-100.
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Ethernet, RS-485
K komnblotepy
McTouHnk P
nutaHva 24 B —= | KoHueHTpaTtop (RS-485) | ~— Lranis 24 B
Kabenb
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nuTaHna ———>|
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4-20 MA
a) 5
CUrHanbHbI
Kabenb (RS-485)
NcTouHmk
nutaHua 24 B KomnbioTep
6)
McTOYHNK 3
nuTaHua 24 B /Cvmosom Kabenb Eég’é%i}%;’lVlTEHbHaﬂ
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CUrHanbHbIN
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KoMOUHMPOBAHHbI
Kabenb

Puc.10. OcHogHble cxembl noOKodeHus I'C: a) 38e300U, 6) wielihom ¢ KOMOUHUPOBAHHbBIM
kabenem, 8) wielihom ¢ pacnpeoesiumesibHbIMU KOPOOKAMU.




PykoBogCTBO No aKcnyaTauum m

BHumaHwue! DKpaH Kabensa 3a3eMnATb TONIbKO CO CTOPOHbI KOHTposniepa (Komnbio-
Tepa).
MpoknagKy kabens cnefyeT BECTM MO BO3MOXXHOCTU Ha YAaNeHUM OT CUITOBOM MieK-
TPONPOBOAKMN.
MomMHMTe, NPV MOAKIIIUEHNN INEKTPUUYECKUX Kabenen HeobXoaMmMo PyKOBOACTBO-
BaTbCA:
+ [lpaBrnamm ycTponcTBa 3NEKTPOYCTaHOBOK (MY3) rn. 7.3;
+ [paBrvnamu sKcnyaTaLmm 31eKTPOyCTaHOBOK notpebutenen (M33M1), B Tom uncne
. 3.4 "OneKTpOyCTaHOBKM BO B3PbIBOOMACHbIX 30HaX";
+ [paBunamm TexHMKM 6€30MacHOCTM NP SKCNyaTaLlny SNeKTPOyCTaHOBOK NoTpe6u-
Tenen" (MTB);
«  VHCcTpyKumel No MOHTaXy 311eKTpoobopy0BaHUsA, CUNOBbLIX U OCBETUTESNIbHbIX CETeN
B3pbIBOOMNACHbIX 30H BCH 332-74/ MMCC CCCP.

MopAapok nogkntoveHnA

Ona nopknioueHna I'C He TpebyeTcs crnewLmanbHbIl MIHCTPYMEHT, KpOMe OTBEPTKM C MJIo-

CK/M Wwnvuem wmpuHon 2-3 mMm. [Mpn moHTaxe C He gonyckanTe nonagaHusa BHYTPb

BNarv M NOCTOPOHHMX NpeameToB!

1. V3BneknTe 060pyaoOBaHUE N3 TPAHCMOPTUPOBOYHOW Tapbl, YoeanTecb B KOMMEKT-
HOCTM MOCTaBKW, B OTCYTCTBMM BUANMbIX NoBpexaeHuin. Ikcnnyatayma IC "CeHcoH"
C MeXaHNYeCKMMM MOBPEXOEHUAMY KOPMNYCa, Pa3beMHbIX U Pe3bO0BbIX COeAUHEHWIA
1 T.4. HegonycTumal

2. YctaHoBuTe [C B BbIGPaHHOM MeCTe, UCMOoJb3yA PeKoMeHaL MM No pasmelleHmio. na
MOHTa<a NCMoNb3ynTe TpY KPeneXXHbIX 3/1eMeHTa AMameTpom 6 MM (Lypynbl v Ap.).

3. OTKpyTUTe KpbiwKy Kopnyca mogyna MKUYC, Bpalyada ee npoTvB YaCOBOW CTPENKN
(pnc.11).

4. OTKpyTUTE ABa BUHTA C HAaKaTHbIMU FONIOBKaMU, akKKypaTHO CHUMUTE MPOLIECCOPHbIN
N UHOMKATOPHbIA MOAYNb (OHM COeAUHEHbl Apyr C APYroM B HEpPa3bopHbIA GIOK).
OTkntoYaTb Kabenb, COeAUHAIOLWMI NPOLECCOPHBIN U KOMMYTALMOHHbBIA MOZYIb, He
TpebyeTcs.

5. BBeguTe CWUOBbIE U CUTHASIbHblE Kabenu yepes ycTaHOBJIEHHbIE KabesbHble BBO-

abl. MHOrOXuMnbHble NPOBOAA Kabena AOMKHbI ObiTb NpefBapuUTeNbHO pasgenaHbl
N onpeccoBaHbl KabenbHbIMM HaKOHeYHKamK Tiuna HLLBW 0.34-8 unu aHanornyHbl-
MU (B 3aBUCUMOCTMK OT CeuyeHnsa NpoBofoB). [innHa BBegeHHbIX B Kopnyc I'C nposo-
[10B lofKHa ObITb 4OCTAaTOYHON ANA YAOOHbIX MaHUNYNALMA U NOAKIIOUEHMA K Ka-
6enbHbIM KOJIO4KaM.

6. OTcoefMHUTE KabeNbHYI0 YaCTb Pa3pbIBHbIX KONOLOK, YCTAHOB/IEHHbIX Ha KOMMYyTa-

LUMOHHOM nnate. MNoaknounTte Kabenn B COOTBETCTBUN C MAaPKUPOBKOW Ha NiiaTte 1 Ha
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pnC.12 1 NPOYHO 3aKpyTUTE OTBEPTKOI GUKCHPYIOLLME BUHTbI KAaGeNbHbIX KOTOLOK.

7. YcTaHOBWTE KabenibHble KONOLAKM B KOHHEKTOPbI, yoeanTech B TOM, UTO 3aLUesiku 3a-
dukcnpoBanu pasbem. BoiTaHUTE M3NMLWKK Kabena HapyKy yepes KabenbHble BBO-
[bl, 3aKpYTUTE GUKCHPYIOLLYIO FaiKy Ha KabenbHbiX BBOAAX AN repmeTv3auum co-
efVHeHMA.

8. B cnyyae paboTbl C BBIHOCHBIM MHTepdencHbIM Mogynem MKT-3m, ecniv B Xofe MOHTa-

dopmanbaerng
CH,0 mr/wm’ ;

Puc.11. Mopsadok pazbopku MKNYC
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»Ka Heo6X0AMMO ero oTK/IYeHUs oT Nprbopa:

+ OTCoeAuHUTe ero KabenbHyto Konogky (X201, cm. puc.12-13);

+  PacKpyTUTE BUHTbI KONIOAKMU, N3BNeKUTe Kabernb;

+ yCTaHOBWTE BbIHOCHOW NHTepdencHbI Mogynb MKT-3m B Tpebyemoe mecTo ¢ no-
MOLLIbIO KPOHLUTEMHA U KperneXXHOW rankn. [1na MOHTaka KpOHLUTENHA NCMONb3yin-
Te KpenexHble 31eMeHTbl AUaMETPOM 4 MM;

+ MOAKIOYMTE NPOBOJ, 3a3eMEHMA K KOMbLY 3a3eMJIeHNA MHTepdEeNCHOro Moayns.
PekomeHayeM KoHel, NPOBOAA 3a3eM/eHNA, MOAKIOYaeMOro K npubopy, onpec-
COBaTb KabenbHbIM HAKOHEYHWKOM C KPYTJibIM OTBEPCTUEM NOA BUHT M4;

+ BBeauTe Kabenb oT MHTepdericHoro moayna B kopnyc MKNYC, nogkniouunTe K Ko-
nofKe COrnacHo LBETOBOW MapKMpPOBKe Ha Kabene v o603HaYeHUAMUN Ha nnate
KOMMYTaLNOHHOro moayns (Ha puc.13);

+ YCTaHOBWTE KONOAKY B KOHHEKTOP.

9. Tpwu paboTe c ceTeBbIMU BapraHTaMy KOHCTPYKTUBHOIO ucnonHeHusa I'C, ecnn He-

06Xx0AMMO OTKMOUNTBL/MOAKNIOUNTE TEPMUHUPYIOLWMIA pe3nuctop (B 3aBUCMMOCTM
OT KOHOUrypaLumn cetu), CHUMUTE/YCTaHOBUTE HAa KOMMYTALIMIOHHOW MaTe nepe-
MbIUKy B nosugutio JT (cm. prc.12).

10. Ecnu B npoLuecce MOHTaXa Kabesib NpoLecCopHOro Moy st Gbll OTKIIIOUEH, MOAKIIO-
yrTe ero K KOMMyTaLMIOHHOMY Moayio. B niobom cnyuae ybeanTech, Uto Npu MOHTa-
e pa3beMbl COEAUHUTENIBHOTO Kabens He BbILLM U3 CBOVIX FHE3A.

11. Mpwn HeobxoaUMOCTY NofKtounTe BHelwHee C3Y K pa3bemMy Ha NpPoLecCopHOM Mo-
ayne (puc.14).

Pazbem cetn
3MeKTPONnUTaHnsA
n nHtepdeica

"TokoBas netna

4-20 mA"
Paszbem nogkntoyeHmsa
pene

Pazbem

nHTepdencHoro

mogayns

Pazbem 5 Paszbem npoueccopHoro

nHTepdeiicHoro mMoZyns

mogayns

Mepembluka NogKIUYEHNA
TEPMUHVPYIOLLEro pe3ncTopa

Puc.12. Modyne Kommymauyuu
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Puc.13. Cxema nookstoyeHus C "CeHcoH-CB-5021"-CM. Ligem npogsodos Mmoxem 6bimb UHbIM,

CM. MapKupo8Ky Ha bupke Ha Kabesie U 8 nacnopme npubopa
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12. YcTaHOBUTE Ha MECTO NPOLIECCOPHbIN MOAY b, 3adUKCUPYITE €r0 BUHTaMU.

13. 3aBMHTWTE KpPbILLKY Nprbopa.

14. Y6egutecb METOAOM BM3yasibHOrO OCMOTPA, UTO 3nemMeHTbl ['C, oTBevatoLLe 3a B3pbi-
BO6GE30MacHOCTb, He NoBpeXaeHbl (pnc.15).

15. MogkntoumTe NpoBog 3a3emnenus K kopnycy 'C, cornacHo puc.8.

16. MogaviTte anekTponuTaHue (24 B). Mpubop BOMAET B PEXMM aBTOTECTA AJINTENTbHOCTbIO
18 ¢ (nocnepoBaTeNibHO BKJIHOYAIOTCA CBETOAMOADI, 3BYKOBas CUrHanvsauua (npy Hanw-
umn), B KaXKAOM pa3psaje CBETOAMOAHOro MHAnKaTopa otobpaatoTca umopbl ot 0
10 9). o ero 3aBepLUEHNI 3aroOpPUTCA 3e/1eHbll CBETOANOL, 1 Yepe3 5-90 ¢ HauHeTcA
oTobpakeHne 3HaueHNn KOHLeHTpaLun LeneBoro rasa. EquHnubl nsmepeHus n tmn
rasa ykasaHbl Nog UHAMKATOPOM Ha nuueson naHenn mogyna MKUYC n B nacnopTte
razoaHanunsatopa "CeHcoH-CM-9001",

17. AnAa npepoTepalleHna HeCaHKLUNOHMPOBAHHOMO BCKPbITMA Kopnyca Moy MKT-3m
n MKMNYC Heobxoanmo onioMburpoBaTb.

18.PekomeHayeM yCTaHOBUTb Ha KOpMyC mMoayns, B KOTOpoM pasmelleH VICM, 3Hak
"CeHcoH-CM-9001" ¢ yKa3aHueM CepuiiHOro Homepa, NpuBeAeHHOro B nacnopTe.
[InAa 3TOro MOXKHO BOCMOMb30BATbCA ITUKETKON C CEPUNHBIM HOMEPOM, BXOAALLEN
B KOMMEKT MOCTaBKM razoaHanmsatopa "CeHcoH-CM-9001", nmbo nogsecHown 6up-
KOW — MAIOMOOI NNAaCcTUKOBOV HOMEPHOM.

Baw npu6op nonHocmsio 20mose K pabome!

Pasbem noaknioyeHua
3BYKOBOIO YCTPOWCTBa

Puc. 14. PacnonoxeHue paswsema NOOK/II0YeHUS 38yKOCU2HATbHO20 yCMpoUicmea Ha NPoYeccop-
HOoM ModyJie
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Mopaynb MKT-3m Mopgynb MKNYC

Kopnyc, matepuran — HepaBetolas cTanb
CBOGOAHDIN BHYTPEHHWI
06bem — He 6onee 32 cm?

"B3pbiB"

Pe3bba M20 x 1.5 12 BTKOB
CepTnduLMPOBaHHbIV FEPMOBBOJ
nn6o 3arnywKa

"B3pbiB" KomnayHg nonnypetaHoBbIi
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"B3pbIB" Pe3bba

60nee 10 BUTKOB|\ \

i

140+0,5

"B3pbiB"

T
CeTKa TKaHas, %’ ‘

HepXaBetowan cTalb, 2w

"B3pbiB" LLaiba cTanbHas \ L//./

3anpecoBaHHas £ !
[InnHa nyTn yTeuku \ "B3pbiB"
He meHee 9 MM Pe3b6a M20 x1.5 12 BUTKOB
H iy CepTMLMPOBaHHbBI FepMOBBOS
(Npu Heobx0AMMOCTM)

"B3pbiB" 3040,5

Pe3bb6a 10 BUTKOB

"B3pbiB"

Crekno TonwnHom 10 mm,
BblJePXKMBaeT yap B COOTBETCTBUU
C FOCT IEC 60079-1-2011. ===
CTeKn0 ynaoTHEHO Pe3rHOBOW
MPOKNAAKON U MPUXKATO rankomn.
[nviHa nyTu yTeykm 6onee 21 MM

Knema 3azemneHus

—

Puc.15. SnemeHmel 83pbigo3awumel muna "83pbleoHenpoHuyaemas obosnouka" mooysneli
MKT-3m u MKWYC
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13. HACTPOWKA M MPOBEPKA
Hacmpoliky u nposepky I'C Mo»Ho nposooume
MoJIbKO 80 83pble06e30nacHbIx 30Hax!
[ina HacTporikn IC, TeCTMPOBaHUA perne 1 NPOBEPKIM 3aaHHbIX PEXUMOB PaboTbl NpeaHa3Ha-
UeHa KHOMOYHasA K/laBraTypa, pa3meLLeHHas Ha MHAVKATOPHOM Mogyre (puc.4).

[Ona ynpaeneHua npegHasHaveHbl yeTbipe KHomku — MNMOPOT, BbIBOP, "+" n "-". Bo3MoXxHO
[Ba TMMa HaXkaTuA Ha KHOMKW:

«  KOpoTKoe (06blYHOE, MeHee 5 ¢), Ha p1MCyHKax 0603HayaeTcA 3Ha4YKOM

«  QMTeNbHOE (HaXkaTb U yAepXKUBaTb KHOMKY 5 ¢), 0603HaYaeTcA 3HaYKOM @WC

Ecnn cneumwanbHO He oroBopeHa HEOOXOAUMOCTb AIUTENbHOTO HaxaTua ("Haxxkmute u
yAepmBanTe"), B TeKCTe peub NAET O KOPOTKOM HaXKaTUM ("HaXKMUTe KHOMKY...").

B npubope peann3oBaHbl TpY pexunma yrpaBeHysa: KOHTPOSb MOPOroB, BBOS, YCTAaHOBOK,
TecT pene.

— OCHOBHOE COCTOAHME |

U v \ 2
| Kontponb noporos | | Tect | | Bsoaycranosok |

OcHoBHoe cocTosAHue C (pabounin pexrm) — n3MepeHue, Ha UHAMKATope OTobpa-
»KaeTca KoHueHTpauusA. 'C Bo3BpallaeTca B OCHOBHOE COCTOAHME aBTOMATUUYECKK, ecnu
B TeueHye 30 C He HaxrManu KHonku. Mepexop B NoOON 13 TPeX PeXxnMOB yrpaBneHus
NPONCXoJNT TONbKO 13 OCHOBHOIO COCTOAHUSA.

KoHTponb noporos
Pexxvm npegHa3HaveH Ansi NpoCcMOTPa 3aaHHbIX MOPOroB cpabaTbiBaHM.

HaxmuTe kHomKy NMOPOT. HauHeT muraTb cBeTogmop "Mopor 1', Ha MHAMKaTope oTobpa-
3UTCA 3HayeHre nopora 1. Yepes 3 c HauHeT muraTb cBeToauog "lMNopor 2", Ha nHgmKaTope
0TO6pa3mnTCA 3HaueHme nopora 2. Yepes 3 c npubop BepHeTcsa B OCHOBHOE COCTOSHNE.

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

T OcHoOBHOE COCTOAHUE 3¢ 3¢ ‘
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Tect
Pexxum "TecT" npegHasHayeH AnA KOHTPONA pene 1 3ByKOBOW CUTHanu3aymu.

BHumaHue! leped Ha4yanom pabomel 8 pexxume "Tecm" y6edumecob, Ymo K 2aso-
aHanumuyeckol cucmeme He NOOKJIIOYeHbl UCNOJIHUME/IbHble MexaHU3Mbl, NPou3-
80JIbHOE BKJ1I0HeHUEe/OMKJIl0YeHUEe KOmOopbIX MOXem npusecmu K Hexxes1amesibHbIM

nocnedcmeuam!

Onanepexopa B pexmum "Tect"
B OCHOBHOM COCTOAHUU HaX- Ocrosoe cocTostue |
MUTE N yaepXnBamTe 5 ¢ KHOMNKY noror1 @ @ nororz

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

NMoKasaHus, KpoMe TOUKMU.
MocnenoBaTenbHO HAXKMUMAsA KHOMKM 5c
MOPOTI, BbIBOP n "+", ¢ nomowbto
Tectepa  COMPOTUMBAIEHWS  MpO- [:TW
BepbTe (aKT 3amblkaHuUA Tpex
nopor1 . . norpor 2
pene. Tectep HeOGXOAMMO MOAKIIO-

yaTb K MpoBoAaMm, CoeAVHEHHbIM O @

c Konogkowm X203 pene (cm. puc.12,

1 3) ( noor 1 @) ® noporz\
KHonka TMOPOI 3ambikaeT 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 @ @ rororz )

"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 @) @ nopor
6 3 —.’-ﬂ :
oTo pa>Kae"Tc"ﬂ . O j‘/ )
KHonka "-" BkniouaeT 3ymmep. Ha \_ ) Hencnpasrocts
WHAUKaTope oTobpaxkaeTtcs 4. -

noeor1 . . noporzx

Bbixop 13 pexuma "Tect" — no gnm-
TenbHoMy (5 €) HaXkaTuo KHonmKkn "+"
NI no nctevenune 30 ¢, ecnn B 3TOT
nepuop He HAaXMMANUCb HUKaKne
KHOMKW.
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O
-
e

.

€




PykoBoACTBO MO 3KcnnyaTauuy

BBop ycTaHOBOK

Pexxum BBOfa yCTaHOBOK MpefHa3HauyeH AnA KBannduumpoBaHHbIX MOJb30-
BaTesell N cneynanucToB cny»6 TeXHMUYeCcKol NoaAepKu, YNomTHOMOYEHHbIX
MpounsBogutenem. He usameHanTe yctaHoBKM 6e3 060CHOBaHHOW Heobxoau-
mocTu! Bce pakTbl NI3MEHEHUSA YCTAHOBOK COXPaHAKTCA B SHEProHe3aBUCMMON
namATn npubopa 1 MoryT 6bITb cuMTaHbl MponsBoauTenem.

B pexunme "BBof ycTaHOBOK" peanv3oBaHO Tpy nogpexkuma — "YctaHoBKa nopora 1'
"YctaHoBKa nopora 2" n"YctaHoBKa pexkrma 3ymmepa'”. B nogpexnme "YctaHoBka nopora 1"
npefycMOTpeHO BKIloUeHVe/BbiKoUyeHne pexuma O..

Pexknmbl "YctaHoBKa nopora 1% "YctaHoBKa nopora 2" n "YcTaHOBKa pexuma
3ymMmepa" nepeksoyaloTca nocsiefoBaTeNibHO, nocse yero npubop Bo3Bpalla-
etca B OCHOBHOe cocTosAHMe. Ecnu He HaKnmaTb KHOMKK B TeyeHue 30 ¢, npubop
aBTOMaTuyecky Bo3Bpalaetca B OCHOBHOe COCTOAHME, He 3aNOMMHan Hecoxpa-
HEeHHble 3HaueHus.

OcHoBHoe cocToAHMe |
[

|

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

YcraHoBKa 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 ctapwunmn
pa3pag undpoBoro NHANKaTopa.

noror1@  @mnoror2 nopon* @ ropor2
ofj57e| §° | oot W

2. YcTaHOBUMTE 3HAUYEHME MUTAIOLLErO pa3pAaga KHoMKamm "+" n
[na BBOA@/OTMEHbI JECATUYHON TOYKM B JAHHOM paspAde HaXmuTe U yaepuBante 5 ¢
KHonKy BblBOP.

. 4
nopor 1% @ roror 2 nopor 1* @ roror2
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3. MepenguTe K cnegytowemy paspagy kHonkou BbIBOP n yctaHoBMTe ero 3HaueHue.

nopor* @no
oL 05

POI 2

® U

nopor* @ roror2
SEVIEL
y

MoBTOpWTE 3TY NpoLeaypy AN BCEX pPa3psAAoB.

I10POF

©)

@}5

@rnoror2

)

nopor* @rnoror2
o D0} ®

T E
T E

I'Iepe6op Pa3pAnoB MPONCXOAUT LNKNMNYeCKN — Bbl BCErAa MOXeTe BEPHYTbCA K npe-

AbiAylemy paspsagy.

nopor * @roror2
ER

O

U

nopor* @noror2
S

e

4. YcTaHOBMB Hy»KHOe 3HayeHue nopora 1, HaxmuTe KHomnKky [MOPOI. HauHeT muratb

BeCb MHAONKATOP.

nopor * @roror2

O)E

SH00

&

noror %’\A nopor 2
of D}

[lnA coxpaHeHVA B SHEProHe3aBMCUMON MaMATW BBELEHHOro 3HauyeHWa HaXxmuTe
KHoMKy "+". Mpnbop coxpaHUT BBEAEHHOE 3HAUYeHUe 1 NepengeT B pexkum "YcTaHOBKa

nopora 2"

nopor *M nopor 2

Ol

@

000

noror 1 @ *‘IOPOI’Z

opn]e

CoxpaHsem
BBE/IEHHOE
3HaueHue

[na nepexopa 6e3 coxpaHeHUA K pexumy "YcTaHOBKa mopora 2" HaKMuUTe KHOMKY
MOPOT (nnwn BbIBOP, "-").

nopor %’\A! nopor 2

O

I'Iopor

nopor 1 @ *—loporz
Sk

He coxpaHaem
BBefleHHOoe
3HayeHwve
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YctaHoBKa nopora 2
Pexxnm "YcTaHOBKa nopora 2" conpoBoXxaaeTca MuraHem ceetoguoga "lMopor 2" Ycta-
HOBKa 3HaueHWA nopora 2 NosIHOCTbIO aHANOMMYHa YCTaHOBKe nopora 1.

INo 3aBepLUEeHNI0 YCTAHOBKM NMOpora 2 Nprbop NePEXOANT B pexKnM "YcTaHOBKa 3yMmmepa”.

nopor 1 @ gjﬁ;noporz + noeor 1 @ @ ropor 2
o5 oo
" = | I

YcTtaHoBKa 3ymmepa “
Homep Pexvm 3ymmepa (3ByKOBOW CUTHanM3auum) oTobpakaeTca Ha WHAMKaTope
B Buge P 0 (1-3) n conpoBoXxaeTcs MUraHMeM XenToro cBeToamosa.

MpepycmoTpeHo veTbipe pexnma cpabaTtbiBaHMA 3ymmepa:

0 — 3ByKOBas CUrHanM3aumsa oTKIoYeHa;

1 — 3ByKOBasi CMrHanM3aLus BKYAeTCs Npu AOCTUXKEHUM nopora 1;

2 — 3ByKOBasA CUrHaNM3aLmna BKIIOYaeTcAa Npu AOCTUKEHUN nopora 2;

3 - 3ByKOBas curHanmsauua B pexkmme O,. 3yMMep BKITIOUAETCA NMPU AOCTUKEHNMN KaK
nopora 1, Tak 1 nopora 2.
1. YcTaHOBWTE peXnm 3ymmepa KHonkamm "+" un

, 3aTem Haxkmute MNOPOI.

noror1 @  @noror2 n0Por1q .noporz

O/:/%% O olp 7 e
S ) ~
T [Z 77;\"

2. [Ina coxpaHeHnA BBEAEHHOrO 3HaUYeHMA HaxkmmTe "+,

noPor 1 Q\Aﬂ.nopor 2 noPor 1 . .nopor 2

- - + CoxpaHAaem

O Z BBefleHHOoe

u;/D 3 < ® “ O U /HE ® 3HaueHve
[Z AN

AJ71A BbIxoAa 6e3 3anoMUHaHNA — NIo0YI0 APYTyo KHOMKY.
noPor 1 Q\A .noporz I'Iopor noror1@  @noror2 He coxparsiem
—~ 77 BblGop BBeAeHHOe
ol J e O|] |HI|® | sasenme
= = -

Mocne yctaHoBKM pexnma 3ymmepa IC nepexoaut 8 OCHOBHOE COCTOsHYE.
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BkntoueHune/otknoueHmne pexuma O,
B npubope npeaycmoTpeH creumanbHbI pexkiM aBapuiiHon curHanmsaunn O,. OH oTHoCUTCA
K cpabaTbiBaHMIO MO 3HauyeHuo nopora 1. B 3Tom pexvime aBapuinHOE COCTOsIHME BKIIOYAETCH,
ecnu KoHueHTpauma HAXKE 3HaueHns nopora 1. iHgukatop "Mopor 2" 1 COOTBETCTBYOLWMIA eMy
3NEKTPOHHBIN KITioY CpabaTbiBatOT NPy MPEBbILLIEHUM MOPOra 2, Kak B 0ObIYHOM PexuMe.

Yto6bl BKAOUUTL pexnm O,, BonanTe B pexum "YcTaHoBka nopora 1" (8 OCHOBHOM
COCTOAHUN HaXkaB 1 yaeprkmBas 5 ¢ kKHonky [OPOI). B pexunme "YctaHoBKa nopora 1"
HaXXMUTe 1 yaep»KuBanTe B TeyeHue 5 ¢ kHonky MOPOT.

/~ ™\ 4 7 A
NnoPor 1 ‘ ‘nOPor 2 nopor 1* ‘nopor 2
/NI

JEEL |

- J - J

- : N
nopor 1;* @roror2
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Ha nHpgukaTope nosiensetca coobuleHne "O2 ?" HaxaB KHOMKY "+", NOATBEPAUTE BKJIIO-
yeHue IaHHOTO peXxnma.
a p 2ry

noPor 1 ‘ ‘nor’orz noror% ‘noporz

oz He| & | ens)e

W

L

Ana BbiknoueHnA pexmma O, Heo6X0ANMO BOMTN B PEXMM €ro YCTAHOBKM, KaK Onu-
non

CaHO BblllE, N HaXXaTb KHOMKY
2Ty

nopor*/ ?noporz nopor 1) @nopor2
olfc yie olljOs|e

Mocne BKoUYeHNA/BbIKNIOYEHNA pexrma O, Nprbop BO3BPaLLAeTCA B pexum "YcTa-
HoBKa nopora 1"

Mpu BKknoyeHHom pexume O, ceetoguop "Mopor 1" v ycTaHaBnvBaemblii pas-
pAn Ha UHAMKaTope B pexume "YcTaHoBKa mopora 1" muraloT ¢ BABoe Gonbluei
yacTtoTom (2 y). Janee BCe AeCTBMA BbIMOHATCA, KAK B 0ObIYHOM peXxunme.




PykoBogCTBO No aKcnyaTauum m

Mpwn BKOUeHHOM pexnme O, 1 pexume 3BYKOBOW CMrHanm3aumu 3 symmep Oyaet
CpabaTbiBaTb KaK MPU CHUXXEHUN KOHLEHTPaL MK HUXKe nopora 1, Tak 1 npu npeBsbllle-
HWW nopora 2.

B peXxvime n3MepeHnin BKNOUYEHHbI pexxiim O, MHAMLMPYETCA peaKMM MUraH1em (pas
B 5 C) 3eneHoro ceetoguoga "lMutaHne". MNpu CHMXKEHNN KOHLEHTPaUMn H1Xe nopora 1
csetoguog "Mopor 1" 6yget MuraTb € y4BOEHHOW YacToToM (2 ).

14. BO3MOKHbIE HEUCIMTPABHOCTU N CNMNOCOBbI X YCTPAHEHUA

O6opyposaHume IC "CeHCOH" LOCTAaTOYHO BbICOKOHaAexHO. Mpu Hagnexalyem cobnto-
[EeHVV NpaBun 3KCNayaTaummn, TPaHCNMOPTUPOBKN 1 XPaHEHUA HEMCNPaBHOCTU ManoBe-
poAaTHbI. Ecnn »ke oTKas npousoluen, OH C MakCMManbHOWM BEPOATHOCTbIO O6YC/IOBNEH
OLHOW 13 BYX MPUYMH: HAapPYLLUEHMNEM 3M1IeKTPUYECKUX KOHTAKTOB B Pa3beMHbIX COeau-
HEHUAX 1 BbIXOLOM M3 CTPOA UYyBCTBUTENIbHbIX 3/1EMEHTOB. B nepBom cnyyae ¢ Heuc-
NPaBHOCTbIO MOXET CMPABUTbCA MOJIb30BaTeSb, BO BCEX OCTAJIbHbIX — HEOOXOANUMO BMe-

LaTeNIbCTBO CEPBUCHbIX CJ'Iy)K6.

Tabnuya 9. Cnocobbl 10KAAU3ayUU HEKOMOPbLIX 803MOXHbIX HeucnpasHocmet

HevcnpaBHOCTb

Cnocob ycTpaHeHus

Mpr6op He BKNOYAETCS, HE ropuT
WHAWUKATOP, Y HET CUTHANOB HU
no ofHOMY 13 UHTepdeiicoB

[poBepbTe NOAAPHOCTb NOAKAYEHNA
Kabens 3neKTPOonUTaHs, NOAKIoYeHne
NPOBOAOB B Pa3pbIBHOM KOJIOAKE
NUTaHNA, NPaBUIbHOCTb GrKcaLmm
pa3beMHbIX YacTe Pa3pbIBHOW KONOAKN

PaboTaeT ungunkaTop, npnbop

BEPHO pearnpyeT Ha U3MeHeHne
KOHLIEHTpaLWW, HO HET CUrHana B
KaHane "TokoBas netna 4-20 mA"

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

PaboTaeT unaunkaTop, npnbop

BEPHO pearnpyeT Ha U3MEHEHe
KOHLIEHTpaLun, eCTb CUTHas B KaHane
"TokoBadA netna", Ho HeT obMeHa

no kaHany RS-485

MpoBepbTe NONAPHOCTb NOAKIOYEHNA
NPOBOLOB CUrHaNbHOro Kabensa

K konogke RS-485, kK konogke
NHTepdecHOro Moayns, a Takxe
Hannure KOHTaKToB B HUX. [poBepbTe
NPaBUIbHOCTb GUKCaLUUN Pa3beMHbIX
yacTen pa3pbIBHOWN KONOJKMN
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HewncnpaBHoCTb

Cnocob ycTpaHeHus

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

MpoBepbTe NPaBUIbHOCTb NOAKIIIOUYEHMSA
NPOBOAOB K KONoAKe MHTePhENCHOro
MoAy”Ns, HAAEXHOCTb GprKcaLmm 3Tor
Konogku. MNpoBepbTe NoaKtoueHne
Kabesisi, CoeIMHAIOLLEro KOMMYTaLMOHHDIN
1 MPOLIECCOPHbIN MOZYN

Ha nnueBon NaHenu ropuT XenTbii
cBeToamon, Ha nHamkatope — Err, Ho
ecTb curHan (ot 4 go 20 mA) no KaHany
"TokoBas netna 4-20"

MNpoBepbTe NPaBUIbHOCTb MOAKTIOYEHNA
npoBofja K KoHTakTy RS232 TX konogkm
UHTepdencHoro moayns

CpabaTblBaeT UHAMKATOP NPEBbILLEHMS
rnopora, Ho He cpabaTbiBaeT 3ByKOBas
cuUrHanmsauua (ecnu ecTb)

MpoBepbTe PEXMM BKJTHOUYEHMWSA 3BYKOBOW
CUTHANM3aunK, a Takxe NoNIAPHOCTb

Y MPaBUIbHOCTb NMOAKOUEHUA
3BYKOBOIO CUrHaNIbHOIO YCTPOCTBA"

HeBepHo cpabaTbiBaloT UHAVKATOPbI
MpeBblLLEeHVA MOPOroB

MpoBepbTe NPaBUbHOCTb YCTAHOBKM
MOPOroBbIX 3HAYEHUIA"

MpumeyaHue: * — moJsibko 0/15 Cep8UCHbIX CITYXO6.

B cnyvyae  HEBO3MOXKHOCTU

JloOKannm3oBatb 1"

YCTPaHUTb

OBPALLIAVITECb B CEPBUCHYIO CJITYXKBY npeanpuAaTUA-U3rOTOBUTENSA UK B aBTOPU30-

BaHHbIV CEPBUCHbIN LieHTp!

15. MPABUJTIA TPAHCIMOPTUPOBAHUA N XPAHEHUA

HencnpaBHOCTb,

TpaHcnopTMpoBaHMe ynakoBaHHOW annapatypbl [C MOXKeT npou3BOAUTLCA
BCEMU BMAaMM TpaHCNopTa 6€3 orpaHnYeHna PacCTOAHMA, CKOPOCTU 1 BbICOTHI.
YcnoBuA TpaHCNOPTUPOBAHMUA B YaCTW BO3AENCTBUA KNMMATUYeCKUX GpakTOpoB
OOJKHbI cooTBeTcTBOBaTb pa3sgeny 10 ycnosuam 3 TOCT 15150-69.

Mpn NnepeBo3Ke OTKPbITbHIM TPAHCMOPTOM NPUOOPbLI B yNaKoBKe AOMMKHbI ObITb
3alKMLeHbl OT BO3eNCTBUA aTMOCHEPHbIX OCaKOB.

Mpw TpaHCNOPTUPOBaHUM [OMXKHbI cO6MOAATLCA MpaBuna NepeBo3oK, AeNn-
CTBYlOLLME Ha TPaHCNOPTe COOTBETCTBYIOLLENO BUAA.
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YcnoBuA XpaHeHUs [OMKHbl COOTBETCTBOBATb YC/IOBMAM XpPaHeHUs B 3aKpbl-
TbiIX HeoTannmBaembix nomeweHmnax (TOCT 15150-69, pasgen 10, ycnoBua xpa-
HeHuAa 3).

B okpyxatowem Bo3gyxe He AOMKHO COAEpPKaTbCA KOPPO3MOHHO-aKTUBHbIX
rasoB 1 Napos.

B 3MMHee BpemA BCKpPbITUE TPAHCMOPTHbLIX ALWMKOB AOJIKHO NPOU3BOAUTHLCA
TOJNIbKO MOCJIe NX BbIAEPKKM B TeUEHME 2 4 B CYXOM OTanjiMBaeMoM NOMeELLEHUN.

16. KOMIMJIEKT MOCTABKU

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

2. B cnyyvae razoaHanusatopa — A "CeHcoH-CB-5021"

3. MNacnopt Ha razoaHanmnsaTop;

4. PykoBOACTBO MO 3KCMyaTaLmu;

5. YnakoBKa;

6. KpoHwTenH ana moHTaxa MICM Ha cTeHy, rarika ana KpenieHusa Ha KPOHLUTENH,
wanba n KonbLo 3a3emneHuns (tonbko ana "CeHcoH-CB-5021-BH");

7. DononHuTeNbHbIE NPUHAAJIEXXHOCTU (MO BbIOOPY 3aKa3umKa):

7.1. ApanTtep nuTtaHuA 24 B;

7.2.[loBepoyHana Hacagka-aganrtep;

7.3. MNpeobpazoaTtenb nHTepderica RS-485-USB ana ceasum c MNK;

7.4. Hacagka TexHonornyeckas HI-7;

7.5. KomnnekT KpenneHna ra3oaHan3aTopoB YHMBEPCaNbHbIW;

7.6. KabenbHble BBOAbI;

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

Mo »kenaHWo 3aKa3uymKka KOMMIIEKT 3aKa3a MOXET ObITb MU3MEHEH VN JOMOJTHEH.

17.TAPAHTUU NPEOANPUATUA-U3TOTOBUTEJIA
MpeanpuaTue-n3roToBUTENb FrapaHTUPYeT COOTBETCTBME 0bopyaoBaHus MC "CeHcoH"
TpeboBaHUAM TeXHNYEeCKMX ycrnoBuin TY 26.51.53-002-17182181-2017.

MpegnpuATMe-N3roToBUTENb rapaHTUpyeT paboTy obopyaoBaHus C npu cobnio-
AeHUN YCNOBWIA SKCMNITyaTauum NoTpebutenem, a Takke YCIoBWiA TPaHCMOPTUPOBAHNA
N XpaHeHMs.

Cpok cnyx6bl 060pyaosaHus I'C npu cobnofeHnr N3N0XKEHHbIX B HACTOALLEM JOKY-
MEHTE MPaBWUN 3KCMyaTaLmmn, TPAHCNOPTUPOBAHUA U XPaHEHUS, @ TaKXe Npu CBOEB-
peMeHHOW 3aMeHe ra3oBblX CEHCOPOB M PACXO4HbIX MaTepuanos coctasnset 10 feT.

B nacrnopTe yKasaH OpUEHTMPOBOYHbIV CPOK Cy»KObl ra30Boro ceHcopa. Heobxo-
OVMOCTb 3aMeHbl CeHCOpa onpefenseTca nNpy oyepesHoi Nnpoeepke paboTocnocob-
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HOCTW UNK B XO4e NOBEePKMU.

FapaHTUINHBIN CPOK Cnyx6bl obopynoBaHusa IC coctaBnseT 24 mecsua Co AHA NPo-
[axu (B COOTBETCTBUY C OTMETKOW B NacrnopTe npubopa) 6e3 yueta ceHCOpoB. [apaHTuii-
HbI CPOK CNY»Obl CEHCOPOB — 12 MecALeB CO AHs NpoAaku. APaAHTUIHBINA CPOK XpaHe-
HuA [C — 9 mecALeB CO AHA NpoJaxu.

B TeueHve rapaHTUMHOIrO CpPOKa NpeanpusTie-u3roToBuTenb 06na3yeTca 6e3B03-
ME3[HO YCTPaHATb BbliBNIEHHble AedeKTbl UM 3aMeHATb BbllleAlwmne 13 CTPOoA YacTu
nmb0o BeCb NPMOOP, eCIN OH HE MOXKET ObITb MCMPaBAEH HA NPEeANPUATUN-U3TOTOBUTENE.
MNMocne 3aBeplieHNA rapaHTUNHOrO nepuopa NpeanpuATUe-U3roToBuUTeNb obecneun-
BaeT NocTrapaHTUIHOE CEPBUCHOE OBCNYXKMBaHMe.

lapaHTUIHble 06A3aTeNbCTBa NpPeKpaLLaTCca:

+  Npu 06HapPYXeHUN MeXaHNYEeCKMX NOBPeXAeHN Nprnbopa,
+  MPW HaNNUYMKM BOAbI, FPA3M, MOCTOPOHHUX NPEeAMETOB 1 HACEKOMbIX BHYTPUW KOPMYCOB

MopAy”el ra3oaHanuTUYeCcKon CUCTEMbI,

+  NPUW HECAHKLMOHVPOBAHHOM M3MEHEHUN KOHCTPYKLMUM MO0 HacTpoeK nprnbopa,
« MPU CHXXEHWW YyBCTBUTENIbHOCTM CEHCOPOB B pe3yfibTaTe PaboTbl B Cpefe Heporny-

CTUMO BbICOKUX KOHLEHTPAaLUI akTUBHbIX Fa30B.

BoccTaHoBRNEHMe yTepAHHOro macnopTa Ha ra3oaHanmM3aTop M OTMETOK O MoBepke
NPOBOAUTCA 3a AOMNOMHUTENbHYIO MAaTY.

MpeanpuaTne-n3roToBUTENb

000 "HANUT"

Appec: Poccunsa, 123592, r. MockBa, BH. Tep. I. MyHuLmnanbHbii okpyr CTpormHo,
yn. Kynakosa, g. 20, ctp. 1J1, nomews. 1/3

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

MapameTpbl pnsnyeckon cpeabl nepesauu:

KaHan RS-485, ckopocTb obmeHa 9600 6oa, dopmaT nocbiku npu oomeHe no COM-
nopTty: 8 6uUT, 63 KOHTPOs YeTHOCTY, 1 cTon-6mT (8N1).

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

MakcumanbHO [onyCcTMMOE YNCTIO YCTPOMCTB B CETU — 64,

Mcnonb3yemble KomaHabl: 0x06 — 3anncb, 0x04 — uyteHue pernctpos, 0x11 — yteHne
cepuinHoro (naeHTMdrKaLoHHOro) HoMepa YCTPOWCTBA. 34eCh 1 fanee MMeHa KOMaH[
NPUBOAATCA B LUECTHaALATEPUYHON cMCTEMbI cuncneHmns (npedukc 0x).

MopsafoK 3anncy AaHHbIX B PEFUCTP: CHavana cTapwmii 6anT, 3atem maaawmii 6ainT.
MpepycTtaHoBNeHHbIN (3aBogCKoN) agpec — 247

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

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

CeTeBoW agpec 0x06 :

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

Homep 0x04 KoTopble

aHanuTa B 0x03E8 (uTeHme) 8 char copgeprkat

Tabnuue CAS CTPOKOBYIO
KOHCTaHTy 13 16
CYIMBOJIOB
CyuTbiBatoTCA
3 pernctpa,

OTOPbIX
[JaTa 0 0x04 . Bk
x03FO0 3 uint16 | copgep»kartca

N3roToBeHus (yTeHwue) B bopmare uint16
uncno, mecsay
W rog,
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Appec Yucno
MapameTp HayanbHoro | KomaHpga | peruct- | Tun g‘::z:::;"b'e
peructpa poB
CumTbiBatoTCA
2 perncTpa,
B KOTOPbIX
copepxartcs
KOHLIeHTpauusa
KoHueHTpauus 0x04 rasa B popmarte
(n3mepsaemas 0x03F4 (uTeHue) 2 float32 | float 32.epBble
BeNIUYnHa) Mnagwwe gBa
6aiTa cogepkaTtca
B NepBoOM
perucTpe,
cTaplume — BO
BTOPOM
CunTbiBatoTCA
4 perucTtpa,
Epvrnua 0X03FA 0x04 4 char | conepa
p><at
n3MepeHns (yTeHwue) CTpOKOBYIO
KOHCTaHTy 13 8
C/IMBOJIOB
CumTbiBatoTCA
3anyck agTo- 16 peructpos,
e Conepar s cede
pe3ybTaToB TPY CTPOKOBbIX
(npeHTNdUKa- ;2':(;1':“3'
UnMoHHOe Ham- | 0x04 pex
x041A 12 char perncrpos,
MeHOBaHne (uTeHwue) Karkan
Nno, Homep
Bepcun M0 N3 KOTOPbIX
1 L poBoON copgepXxuT no 8
npeHTdMKa- cumBonos (CF,
Top MO) CN, CI - ISMSM;
00000206;

02685202)
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Appec Yncno
Mapametp HauyanbHoro | KomaHpa | peruct- | Tun g::‘}':::;"b'e
perncrtpa poB
HuxxHAs CynTbiBaeTca
rpaHmua 0x04 . 3HayeHune,
Jvana3oHa 0x0458 (yTeHmne) 2 uint32 YMHOEHHOe
N3MeHeHuA Ha 1000
BepxHsasn CunTtbiBaeTcA
rpaHuua 0x04 . 3HayeHune,
anana3oHa 0x045A (uTeHwue) 2 uint32 YMHOeHHOoe
N3MeHeHuA Ha 1000
CyunTbiBaeTcsa
KOf TMna ycTpou-
- . cTBa (1 6anT),
CepuitHblin HeT 0x11 u!nt16 Npu3sHaK BKtoYe-
Homep (IS) uint32 st (1 GauT)
IS ceHcopHoro
mogzynsa (4 6anTa)

(Dopmat KoMaHbl U3MeHeHWA agpeca ycTponcTea (0x06)

3anpoc
Ha3HaueHune Pasmep nona Copepxumoe
Appec ycTponcTaa 1 6ant 1-63, 65-247 pec.
Mima KomaHgbl 1 6ant 0x06
Appec pernctpa 2 6aiiTa 0x2007
HoBbI agpec 2 banTa 1-63, 65-247 pec.
CRC 2 6aiiTa

Omeem
Ha3sHauyeHue Pasmep nonsa Copep»unmoe
Appec ycTponcTaa 1 6anT Appec obpalleHus
MIma 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 Pasmep nons Copepxumoe
Anpec ycTponcTaa 1 6ant 1-63, 65-247 pec.
ImAa KomaHabl 1 6anT 0x04
Agpec nepBoro perucrpa 2 6anTa Cm. Tabn.A1l
Yucno pernctpos 2 6anTa N (cm. Tabn.A1)
CRC 2 6anTa
Omeem
Ha3HaueHune Pasmep nons Copepxumoe
Anpec ycTponctsa 1 6ant Appec obpaleHun
MIma KomaHAbl 1 6ant 0x04
Yumcno 6ant 1 6ant 2N
Copepxumoe
3HauyeHus cunTbiBaeMblx permctpos | 2N GanT CUNTbIBaEMbIX
perncTpos
CRC 2 6anTa

®opmaT KoMaHAbl 3aMpoca CepuNHOro Homepa yctporcTaa (0x11)

3anpoc
HasHaueHue Pasmep nons Copepxumoe
Anpec ycTponctsa 1 6ant 1-63, 65-247 pec.
Vimst KOMaHAbl 1 6anT 0x11

CRC

2 banTa
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Omeem

MNMone Ha3HaueHune Pasmep nona Copepxumoe

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

1 Mma komaHgabl 1 6anT Ox11
0x06 (CymmapHoe

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

. . Kop Tvna
3 Tvn ycTponicTBa 1 6ant YCTPOICTBa
@nar BKNOYEHNA . OxFF (BKkn.) nnu

4 ceHcopa 1 6aiit 0x00 (oTKn.)
CepuiiHbI HOMep
CEHCOpHOro

5 CepuiiHbii Homep | 4 GanTa mogaynsa B popmate
uint32 (0, ecnu
HeT)

6 CRC 2 6anTa

Coo6LeHuna 06 ownbkax (HeT B mogenax 5021, 7031, 7032 n 7051)

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

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

03 (illegal data) - copep»xaHue 3anncbiBaeMbIX faHHbIX HE COOTBETCTBYET TEKYLLEMY
COCTOsIHUIO NpUbOopPa;

05 (acknowledge) — KoMaHAa NpUHATa K WCMOMHEHUIO, XOCT [JOJIKEH MOBTOPUTb
KOMaHZy AN1A noslyyeHnsa pesynbTaTa;

06 (device busy) - koMaHZa He MOXeT ObITb UCMONHEH], T.K. NPUOOP BbIMOMHAET
npeablayLLyo KOMaHzy.
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NPUNTOXEHUE b.
KAJINBPOBKA TA30AHAJIN3ATOPOB "CEHCOH"

PekomeHpyeTcAa neproguyeckn (B 3aBUCMMOCTU OT KOHKPETHbIX YC/IOBUIA PaboTbl)
B VIHTEPBaJie MeXay NoBepKaMy MPOU3BOAMTb MPOBEPKY paboTtocnocobHocT A nyTem
nofauy Ha CEHCOp ra3oBOW CMecu C KOHLEHTpauuen rasa B npefenax ykasaHHOro
B MACnopTe Anana3oHa N3mMepeHus.

b1. NTOAKTIOYMEHUE K KOMIMbIOTEPY. CACTEMA KOMAH/[,

Bbnarogapa mopynbHOW apxvTeKType, Npu Kanubposke razoaHanusatopos "CeHcoH"
[O0CTaTOUYHO paboTaTb TONbKO C UHTENNEKTyalbHbIMY CEHCOPHbIMU Mogynamu (UCM),
npegcTaBnswoWmmMm coboi rasoaHanusatop "CeHcoH-CM-9001". MeTponoruyeckue
XapakTepUCTKK onpegensaTca umeHHo ICM. Bo3MoXKHO ABa BapuaHTa KannbpoBKu
NCM - B cocTaBe npubopa (cuctembl) U oTaenbHo. OfHAKoO pasnnumnsa 3aklovaroTcs
TOJIbKO B CMOCO6E NOAKIIIUYEHMSA K KOMMbIOTEPY.

NCM coepumHATCA C KOMMbIOTEPOM uYepe3 nocnenoBatenbHbin nopt UART
(COM-nopT). ins peanvizauum JAaHHOTO PEXUMa B COBPEMEHHbIX KOMMbOTEPaxX yaobHee
BCEro BOCMOb30BaTbCA CTaHAAPTHbIMK NepexogHnkam UART-USB.

B rasoaHanmsatopax W rasoaHanmTyeckmx cuctemax 6e3s BHelHero KaHana RS-485
Heobxoanmo m3Bneub ICM u3 nprbopa, OTKPYTMB 3aLimTHY0 KpbIwKy. ICM gomxeH
nogkoyaTbca K KoMmnbloTepy yepes nepexogHuk USB-UART, kak noka3aHo Ha puc b1.

BEE >\

A +3,3B —‘ < O Rx
00000+ UART-USB :|
@) ©0 | Gu\" T
- + 000 Rx

Puc.b1. [MoOKoueHUe UHMenIeKmyanbHbiX CeHCOPHbIX MOOY el K KoMnblomepy
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Ha VICM Heobxopgumo nopgatb HanpsxeHue 3,3 B. Mbl pekomeHgyem nutaTb CM
OT OTAENbHOIO NCTOUYHUKA SNEKTPONUTaHNA. Ansa focTuxKeHna TpebyemMbix METPOO-
rMUYeCcKmX XapaKTePUCTUK NPY KannbpoBKe OH AosKeH obnafaTb BpeMeHeM OTKIIMKaA
Ha Hanps)eHue nop Harpy3koi He 6onee 100 MKC 1 obecneurBaTb OTKIOHEHUE
BXOZIHOTO HaMps>KeHWA NoA Harpyskou He 6onee 15 mB. UCM Heobxoanmo noaknoyaTth
K BHELLUHeMY NCTOYHUKY Kabenem ceyeHnem He meHee 0,2 MM? 1 AnnHOM Jo 15 cm.

Ona kKanmbposKky 1 HacTponkn MCM mbl pekomeHayeM BOCMOMb30BaTbCA Kanu-
6poBouHbIM nynbToM MNK-01, noctaBnsembim MponssoguTenem.

[na mopenen ra3oaHan3aTopoB U razoaHaINTUYECKUX CUCTEM C BbIxogoMm RS-485
KannbpoBKY MOXKHO Mpoun3BoauTb Kak nssnekaa CM 13 npmnbopa (onncaHo Bbiwe),
Tak 1 6e3 nssneyeHna NCM. [1na storo Heobxoammo nopknountb MA K KOMMbloTepy
no KaHany RS-485, Kak yka3aHo B npeablaylinx pasgenax gaHHoro PykoBoacTtea no
3KCnAyaTaumm, UCnonb3ys Nbor AOCTYMNHbIA Ha pbiHKe nepexofHuk RS-485-USB
(MoxeT noctaBnATbCA NpomnssognTenem nNo 3anpocy Kak onuuma).

Mpu niobom r3 ABYX onucaHHbIX cnocobos nopgknoveHus NCM ponxeH 6biTb
CBfi3aH C KOMMbIOTEPOM B pexunme BupTyanbHoro COM-noprTa. [MapameTpbl nogkto-
yeHus: pexum 8 6ut, 1 cton-6uT, 6e3 KoHTponA YeTHocTh (8N1), ckopoCTb oOMeHa
9600 6uT/c. NHdopmaumnoHHbIt obmeH ¢ MCM Bepetca komaHgamu B ASClI-kone,
NMo3TOMY A1l KaIMBPOBKU MOXKHO BOCMOJIb30BATbLCA JIDOON AOCTYNHON TEPMUHANb-
HOW Mporpammon (Hanpumep, cBOOOAHO pacnpocTpaHsaemas nporpamma Terminal,
[OCTynHa Ha cainTe https://sites.google.com/site/terminalbpp nnn www.senson.ru).

2. O6wume cBefeHNA O cMcTeMe KOMaHg, KanmbpoBKN 11 KOHTPONA
B rasoaHanmszatopax "CeHcoH" ucnonb3yetca yHUPMLMPOBaAHHAA CMCTEMA KOMaHA.
O6LWNI BUI KOMaHOHOW NOCbIIKN
@InstrName_ <Arg1>, ...,<ArgN> CR LF
roe @ — npedukc; InstrName — nms KomaHzabl (4 cumBona); _ — 3Hak npobena;
<Arg1>, ...,<ArgN> - BO3MOXHble aprymeHTbl KoMmaHabl; CR n LF — noctduKc,
ABa cumBona ("Bo3Bpat KapeTkn" 1 "nepesog ctpokm', 0xD 1 OxA B wecTHagLaTe-
pyYHONM cnucteme cuncnenmnsa, 13 n 10 — B fecAaTUUHoON).

MpeduKc 1 NOCTPMKC 06PamAAIOT Ntodyto KoMaHay. st ynobcTBa Mbl Oyaem 3anmcbiBaTb
cumBonbl noctdukca CR LF kak #013#010 (kak B pAae TepMUHAMbHbIX MPOrpamMm, B TOM Ynicne
Terminal). Hanpumep, komaHaa UTeHUA faHHbIX 3anMcbiBaeTcA kak @RRDT#013#010.

B KauecTtBe fecATMUHOro pasgenuTensa UCNonb3yeTca Touka. Bce n3mepeHHble 3HaueHnA
1 BBOAVMbIE YMCSIOBbIE MapaMeTpPbl 3anmncbiBatoTcA B dopmaTe C GUKCMPOBAHHON TOUKOM.
lNepBbilt aprymMeHT OTfeNeH OT UMEHM KOMaHAbl Npobenom, Bce nocseayoLme — 3andTow, 6e3
npobena.
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Buabl nmeH KOMaHg,
KomaHzpbl 1enaTca Ha KoMaHZpbl YTeHMs, 3an1cK 11 KOMaHAbl-npoLeaypbl (KanvbpoBka).
[na uyTeHnA gaHHbIX NCMONb3yOTCA KoMaHab! Braa @RRxx#013#010, rge xx — uma 3anpa-

LUMBaEeMOro napameTpa (Hanpumep, AN 3anpoca KOHLEHTPaum Kcnonb3ayeTca napametp DT).

YcTponcTBo oTBeyaeT KoMaHaom @RAxx <Arg1>, ...,<ArgN>,
rae <Arg1>, ...,<ArgN> — 3anpoLleHHble MapameTpbl (MX MOXKET OblTb HECKONBbKO).
Hanpumep, otBeT Ha 3anpoc KoHueHTpaumm @RRDT#013#010: @RADT 2.35
[nA 3anucym napameTpoB Npu KannbpoBKe NCNob3ylTCA KOMaHAbl BUAA
@WCxx <PwC><Arg1>,[<Arg2>,<Arg2>...]#013#010,
roe PwC - KannbpoBOYHbI Naposb (coobuaeTca NponsBoaUTENEM).
B cnyuae ycnewHowm 3anmucu ycTponcTBO OTBeYaeT KOMaHAoM
@RAxx <Arg1>,[<Arg2>,<Arg2>...].

Mpumep. 3anucb BepxHero npeaena namepenuin (5% o6. gonsa), naponb 0000
@WCCH 0000,5#013#010
OTBeT @RACH 5.
MpoBeprTb 3HAUEHMNE 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 — umsa napameTpa (MoXKeT OT/IMYaTbCA OT XX).

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

nocellame 00Ho8peMeHHO 08e KOMAHObI! He oTnpaBnaAiiTe KOMaHbl Yalle, Yem pa3 B
1 ¢. B cylyyae HenpoxoXxaeHUs KoMaHAabl MOBTOPUTe ee OTNPaBKy Yepes 1 c. MomHuTe,
YTO YMCIIO LUKIOB 3anucu/yaasnieHns B SHeProHe3aBMCUMY0 NaMATb OrpaHNYeHo!

3.

YcTtaHOBKa coeguHeHunsa

Mopkntoumnte TA nnu Tonbko MCM, Kak onucaHo B n.1. MNpepBaputenbHo ybenn-
TeCcb B TOM, UTO Ha KOMMbloTepe yCTaHOBNEHbl HeobxoauMblie ApanBepbl nepe-
xopaHuka RS-485-USB (nnn UART-USB). OHM BXOQAT B KOMNAEKT NOCTaBKU nepe-
XOLHWUKOB 1 BCerpa AOCTYMHbI Ha CaliTe X NPOn3BOAUTENEN;
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E S AvicneTuep yCTponcTB ‘7 i —[olx|

{| KoHconb [elicTeve Bua  Crpaeka

7 | B E A =na
<% DVD 11 CD-ROM AMCKOBOZE! B
18 Guardant dongles

§ IDE ATA/ATAPI KOHTPOANEPE

= SCSI 1 RAID KOHTpOANEpLI
= User-modle block device

BuaeocaganTepbl
s [IMCKOBLIE YCTPOICTBA
- @), 38yKOBbIE, BAEO W WUTPOBLIE YCTPOICTBA

& Knagmatypel CeoVicTBa: XR21B1411 USB UART (COMB) 3 2 x|
KomnstoTep
KOHTpOMNeps! YHUBEPCANEHOI MOC/IeA0BATENBHOIA WiHb! USB Osume Port Settings IﬂpﬁﬁBEp | Caenemu]
MOHUTOPE!
B 1) M 1 WHble yKaseiBaroLMe YCTpolicTea
£ % MopTel (COM U LPT) Bits per second:
# XR21B1411 USB UART (COM8
’;} MocneaosaTenbHeIA MopT (COM1) Data bits: |8 v
+1- %88 Mboleccopt!
‘ ‘ Parity: |None A
‘ MpogUaW 060pyYRoEaHUA Stop bits: lﬁ
‘ Flow control: |None v
‘ OK | OTMeHa | Mpumer
[v RS-485 Advanced... | Restore Defaults |

[~ Wide Mode

‘ ¥ Low Latency Mode 50000 ~ | (bps and 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-
xofAHuUKy. Ha komnbtotepax ¢ OC Windows Bocnonb3ynTechb Ans 3TOro BKIagKom
Oncnetyep yctponcTs (puc.b2);

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

+ 3anycTUTe TepMKHaNbHYI0 Mporpammy (Hanpumep, cBOOOAHO PaCNpPOCTPAHAEMYIO
nporpammy Terminal, focTynHa Ha caiiTe https://sites.google.com/site/terminalbpp
W WWW.SENSON.rU ), NPOBEPUB MNPaBUIbHOCTb HACTPOEK MNapaMeTpoB 0OMeHa;

+ MpoBepbTe YCTaHOBNEHHOE MOAKMIYEHNe, oTnpaBuB KomaHay @RRO0#013#010.
Mpun6op gonxeH otBeTUTb @TEST-OK.
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4. O6wWuMe HACTPOIKN
Mepen Hayanom KannbpoBKM NpoBepbTe 0bLme HacTponkm NCM.
Mpwu nponsBoacTee 1 Kannubposke B A 3anucbiBaloTcA criefyolne faHHble:

MapameTp KomaHpa uteHus
Kog npegnpuATUA-N3rotoBuTeNA @RRIM#013#010
CepuiiHbI HoOMep @RRIS#013#010

[laTa n3roToBneHmn @RRDS#013#010
[aTta KannbpoBKM N 3aMeHbl @RRCD#013#010
ﬁgi:gnplffeeg\%moro KOMMOHeHTa @RRCA#013#010
Tvn ceHcopa @RRKS#013#010
EanHnua namepenmnn @RRUT#013#010

MocnenoBaTenbHO CUMTaliTe 3T 3HAUEHWA U CPABHUTE MX C AAHHbIMM B nacriopTe
npubopa. B cnyyae pacxoxaeHust 3HaueHnin 06paTMTeCh K MpousBoguTenio!

b2. PEKOMEHOALWW MO NPOBEAEHNIO KATMBPOBKU

1. ba3soBas npoueaypa KanMbpoBKN YyBCTBUTENIbHOCTU MO NOBEPOYHbIM ra-
30BbIM CMeCcAM

EQvHCTBEHHDBIN cnocob npoBepKy NpaBuibHOCTU GyHKUMOHMPOBaHUA A — namepeHus
B Cpefe rasa U3BeCTHOM KOHLEeHTpaumn. [1na Kaxgoro rasa ncnosnb3yeTca CBON UCTOYHUK
nosepoyHon rasoson cmecn (MIC). Takne namepeHnA SOMKHbI NPON3BOAUTLCA B HOpP-
MasbHbIX KNMMaTU4eckmx ycnosuax (temnepatypa 2015 °C, gasneHune 760+30 mm pT.CT,
BIaXHOCTb 60+5%) 1 Npu OTCYTCTBUM B aTMOCdepe KOHTponrpyembIx ra3oB. [Nepen Haua-
nom paboTbl [A BblAEPXKIMBAOT B HOPMaJibHbIX YCII0BUAX He MeHee 1 u. Mopagok npose-
[leHus1 KanmbpoBKy 3aBrcUT OT Tuna MICM. CHayana paccMoTpum o6LLyto Anisi BCEX TUMOB
npouenypy kanmbposku (6a3oByto npoLeaypy), a 3atem — creumdryeckne 0Co6eHHOCTM
Kanmbposku Kaxgoro tina MCM.

IMI'C Ha ra3o4yBCTBUTESbHbIN CEHCOP NOAAETCA Yepes CreumanbHyto HacaaKy — aganTtep
ana nogaum rasos. Ee noctaBnaeT npegnpuAtne-usrotosutens MA no 3akasy nonb3osa-
Teneli. [lonyckaeTca NpYMeHeHne Apyrnx Hacaflok C 3aMKHYTbIM obbemom 1-10 cv® Hag
OTBEPCTUAMM CEHCOPA, ObecneymBalroLLMX ABMKEHNE ra3a No KacaTerlbHOM K BXOLHOMY
OTBEPCTMIO CeHcopa. Kak npaBuio, Takne HaCcagKku AOSIKHbI UMETb LWTyLep AA nogayun
MNIC 1 ogHO NNM HECKOMNbKO OTBEPCTUI ANA Bbixoda rasa.

KoHueHTpauuio MNIC xenatenbHo Bblbupatb B 1,25-1,5 pa3a 6onble 3agaHHOro
ropora KOHLUEeHTpauuy aia AaHHOro rasa u obbekTa (4ns aHanm3aTopoB KNCIopoga —
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PotameTp

lmbkunin Tpybonposos

PerynﬂTop AaBneHnA

[a30Baa Hacagka

3anopHbI KpaH

3anopHbI BEHTUSb
Tectupyemoe
YCTPOWCTBO

bannon c NIrc

Pernctpupytowiee
YCTPOWCTBO

N

Puc.b3. CmeHO 0719 pabomesi ¢ HEONACHLIMU 2a3amMu, 6e3 8bIMXKHbIX ycmpolicmea
U 3aWUmHbIX cucmem

6onblle BEPXHErO 1 MeHbLUe HIKHEro), Ho He MeHee 0,1 1 He 6onee 0,75 OoT MakcMyMa
AnanasoHa n3mMepeHus.

Mpexpe Bcero, 3adpuKcmpyinTe HauyanbHble (GOHOBbLIE) NOKa3aHMA B YUNCTOM BO3[yXe.
OHUV JOMmKHbI 6bITb HYNEBbIMU (KPOMe KaHanoB KUcnopofa 1 yrnekucoro rasa). Mpu
HeobXoANMOCTY, BOCMNONb3yATECh FEHEepPaTOPOM UMCTOrO BO3AyXa W BbIMOHUTE Kanu-
OGPOBKY Hy”s.

Mocne nofauv ra3oBol CMeCK Ha NpeaBapuUTeNIbHO BKITIOUEHHbIN NPU60p AoXaAN-
TeCb CTabunusauuy NokKasaHun (He meHee 5 MUH). PazHuUa MeXay NacnopTHbIMU
3HaYeHUAMU KoHUeHTpaumu MNIC n nokasaHusmu A fonkHa 6bITb MeHbLUE OTHOCK-
TENbHOW NMOTPELHOCTY, yKa3aHHoW B Tabn.2 PykoBofAcTBa No akcnyaTauuu. B npo-
TUBHOM CJly4yae HeobGXOoAMMO MPOBECTM MOBTOPHYK HACTPOWKY/Kannbposky TA.
MNMocne npekpaweHna nogaum MNIC Ha ceHCOp CHUMMUTE ra3oBYl0 HacagKy U 3apuk-
CMpYyNTe BO3BPAT NOKa3aHUM K HyneBbiM (POHOBbIM) 3HaUEeHUAM.

Bonee nogpobHo ycnosua kannbposku, nctouHnkm MNIrC n cnoco6sl nogaum MNrc
Ha YyBCTBUTENbHbIN 31EMEHT onucaHbl B MeTognke noBepKM rasoaHanvM3aTopos
"CeHcoRn".
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Potametp MM6KUI TpyGonposos

PerynsTop 3anopHbIN KpaH

[laBneHns

[a3oBas Hacagka

3arnopHbI BEHTWUIb

MqgCl,

Tectnpyemoe
YCTPOWNCTBO

Bbannon c NIrc

Pernctpupytowiee
YCTPOWCTBO

Puc.b4. CmeHO 0515 pabomel ¢ N0sIyNnpOBOOHUKOBbIMU 0AMYUKAMU

2. KannbpoBoYHble CTEHADI

[ns KanmbpoBKU peKOMEHAYEM MCMOMNb30BaTb CreLranbHble CTeHAbI.

CreHp 1 (puc.b3) npegHasHaueH OnA pPaboTbl C HEOMACHBIMU ra3amu, XUMUYECKN
COCTaB U KOHLIEHTPaLUsi KOTOPbIX He TpebyeT NCNoNb30BaHWsA CMELMANbHbBIX BbITSXHbIX
YCTPOWCTB 1 3aWmUTHbIX cncteM. KoHueHTpauua Takux ra3os B MNIC Huxe HKIP n Huxe
pa3oBbix MAK gna paboumx 30H. CTeHA UCMONb3yeTca ANA KanubpoBKM MpubOpoB
C 2N1eKTPOXMMNYECKMMIN, TEPMOKATaNIUTUYECKMMN U ONTUYECKUMU ceHcopamun. OCHOB-
Hble pabounie rasbl — Co,,CO,CH,, C3H8, CH, O,.

CreHp 2 (puc.b4) npepgHasHaueH ana paboTbl C NONYNPOBOLHMKOBLIMUK JaTUMKaMU.
Pabouuvie rasbl — H,, Co, CH4, C3HS. OH aHanorvnueH cteHay 1, 3a UCKNIOYEHNEM Hannuna
cucTembl yBRaxHeHMs Bo3gyxa. [1C yBnaxHAlTCA nocpenacTsoM 6ap6boTnpoBaHus

yepes cocyp (cknaHka [lpekcens) C HacCblWeHHbIM PacTBOPOM COSei (MgCIZ, NaCl).
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leHepaTop Tmbkuii Tpy6onposos
ra3oBbIX

cmecen W 6 6

[a30Bas Hacagka
PerynﬂTop AaBneHunA

Tectnpyemoe
YCTPOWNCTBO

3anopHbI BEHTWIb

bannoH c Bo3gyxom

PerucTpuipytollee ycTpoincTeo

N

Puc.b5. CmeHO 0118 pabomel € onACHbIMU 2a3amMu

CreHp 3 (pwuc.b5) npenHasHaueH ana paboTbl ¢ onacHbIMK razamu. OH OpUEHTUPO-
BaH Ha A c aneKTpoXMMnyecknmmn ceHcopamm. Pabouue rasel — HCI, H.S, Cl, NH,, SO,
CH,O, mepkanTaHbl. B kauecTtse ncrtouHuka MNIC ncnonb3yercs reHepaTop rasoBbix cMe-
cein "Mukporaz-OM" cOBMECTHO C reHepaTopOM YMCTOro BO3AyxXa JIMbO ¢ GanoHOM C
UnCTbIM BO3ayXoM. Pabouee MecTo fOMKHO ObiTb 060PYAOBaHO BbITAKHbBIM LUKAhOM.

3. Nopsagok 6a3oBo KaNNOGPOBKMN
KannbpoBKy cnegyeT npov3BoAWTb MO ABYM 3HauYeHUAM KoHueHTpauumn MIC (G

1= Cnm nC2= Cnm. [na onpegeneHHOCTN, Nonaraem Crlrc1 < Cnrcz (Kpome Kmcnopoga).

B obuem cnyuae, C_ =0, gna kucnopoga — 20,9% 06.

nrc
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1. Kanubposams no NIC1

MopgkniounTte Nprbop K nctouHrky MNIC1 (ecnm B atmocdepe nabopatopuin MoXKeT cofep-
XaTbca ueneson ras). KoHueHTpauwma MICT C1 He gomkHa npeBbiwaTh 1/3 OT HMXHero
npegena n3mepeHuin ceHcopa.

Y6enuTecb B CTabUIbHOCTU MOKa3aHUI nNpubopa, neprognyeckn (He meHee 10 pas ¢
MHTEpBanom 5 ¢) nogaaa KoMaHgy @RRDT#013#010. UCM BepHeT U3MepPEHHYIO KOH-
ueHTpaumio kKomaHaon @RADT <C>. Pa36poc 3HaueHui KoHUeHTpaumm C He OO/mKeH
oTIYaTbCA Honee yem Ha AOMYCTVIMYIO MOFPELIHOCTb M3MepPeHUs, yKasaHHyto B Onuca-
HWKM TMNa cpeacTBa namepeHui "CeHcoH".

Korpa 3HaueHmA ctabunusmpytotca, nogante KOMaHay

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

Mpu KannbpoBKe NO HyNeBOW KOHLEHTPaLMK LIefIeBOro ra3a nofante KoMaHay

@CSC1 <PwC>,0#013#010, gna kncnopoga — @CSCT <PwC>,20.9#013#010.

MNpoBepbTe onpegenaemyio KOHUeHTpaunio komaHgorn @RRDT#013#010. 3HaueHre KOH-
ueHTpaumm C He gomKHO oTmMYaTbea oT C1 6onblue Yem Ha JONYyCTUMYHO MOrPeLHOCTb
N3MepeHUN.

2. Kanubposamo no Irc2

Mopkntounte npubop K nctouHmky MrC2. KoHuyeHtpauma MNIC2 C2 ponxHa 6biTb He
MeHee 2/3 oT BepXxHero npepena naMepeHuii CeHcopa.

Y6enutecb B cTabunbHOCTU MOKa3aHUI nprnbopa, nepuognyeckn (He meHee 10 pas ¢
NHTepBanom 5 ¢) nogasaa koMaHgy @RRDT#013#010. UCM BepHeT n3MepeHHYIo KOH-
ueHTpauunio KomaHgon @RADT <C>. Pa3bpoc 3HaueHUn KoHueHTpauumn C He JomKeH
oTInMYaTbcA 6onee yem Ha JONYTUMYIO NMOFPELIHOCTb U3MePeHUs.

Korga 3HaueHWs KOHLEeHTpaumy cTabnnusnpyotca, nofamnte KomaHay

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

MNpoBepbTe onpegensaemyio KOHUeHTpaunio komaHgon @RRDT#013#010. 3HaueHMe KOH-
ueHTpaumm C He JOMKHO OTMYaTbcA OT C2 H6oMblue Yem Ha JONyCTUMYHO MOrPeLHOCTb
n3MepeHus.

3. 3a0ame 2paHuybl WKanbi usMepeHus

HacTpolika Heobxofrma ansa paboTobl MHTepdeiica "TokoBas netns 4-20 mA".

Komangon @WCCL <PwC>,<CL>#013#010 3anucaTb HW)KHee 3HauyeHue AmanasoHa
nsmepeHuns KoHueHTpauum C (cootsetcTyeT 4 MA).

Komangon @WCCH <PwC>,<CH>#013#010 3anucaTb BepxHee 3HauyeHue [uana3oHa
N3MepPEHNA KOHLEHTpaL CH (cooTBeTcTBYET 20 MA).
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4. lMposepume pabomy ¢ HosbiMu Kanubposxkamu

Mopanite MNIC ¢ n3sectHom KoHueHTpaumen C (C1<C<C2).

M3mepbTe KOHUeHTpauuio KomaHaon @RRDT#013#010. Yoeautecb, UYTo M3MEpPEHHOE
3HayeHue He OTANYAETCA OT NacnopTHoro 3HayeHua MNIC 6onblue YeM Ha NOrpeLHOCTb
N3MepeHUn, yKkasaHHyto B Tabn.2.

Ecnn kannbpoBKa npoBoauTcA B cocTaBe npubopa, ybeautecb, Yto cuna Toka |
B nHTepdence "TokoBaa netna 4-20 MA" COOTBETCTBYeT 3HAUEHUIO, BbIUUCIAEMOMY
no ¢opmyne

=16 (c-C)

+4 [MA].

H L

Mo 3aBeplieHNN KanMbpPOBKU B paMKax npouefypbl NOBEPKN YyCTaHOBUTE fJaTy
nosepku komaHgon @WCCD <PwC>,<dd:mm:yy>#013#010,

roe dd — yncno, mm — mMecsAy, yy — nocnefHue ase unbpbl roga nposeneHns
Kannbposku (Hanpumep, 22:08:17 — 22 asrycta 2017 roga).

4. Cneuyndunyeckme ocobeHHocTU Kannbposku UCM pasnnyHbix TUNOB
Mbl paccmoTpenu 6a3oBble MPUHLUUMBLI KanubpoBku, oblwme ans Bcex VCM.
OpHako nopapok kannbposkn MCM 3aBucuT OT ero Tuna:
« nonynposogHunkosbin NCM;
« anekTpoxummnyecknin NCM;
« TepmokaTanutmnyecknm NCM;
« ontnyeckuinn (MIPEX nnu Dynament) UCM.
[na Kaxporo 13 HUX NpefycMoTpeHa CBOA Npoleaypa Kannbposku, B fobasne-
Hue K 6a30BOIA.

Kann6poBka nonynposogHukoBbix UCM

1. OTKanubpynTe HarpesaTesnb CeHcopa:

+  OTKJIIOUMTb HarpeBaTenb kKomaHgon @WRWH 0#013#010 (WH = 0);

+ onpenennTb TeMMepaTypy OKpy»KatoLieln cpefbl B MecTe NpoBefeHunsa Kanmbpos-
KM C MOMOLLbI0 TepMOMeTpa € TOYHOCTbIO Ao 0,5°C;

+ BblgepxaTb MICM npu TemnepaType okpyxatowen cpefbl (T = 20+3°C) He meHee
2 MUH;

+  OTKanMbpoBaTb CONPOTMBIIEHME HarpeBaTensa KomaHaon @CSRO<PwC>,<T>#013#010,
roe T — usmepeHHasa TemnepaTtypa okpy»katowen cpepbl. Npnbop BepHeT 3Ha-
YyeHune CONPOTUBIIEHUA HarpeBaTeibHOro 3/1eMeHTa B TabopaTopHbIX YyCNOBMAX
RO (Om) nocbinkon @RARO <R0>. ConpoTtnneHne RO JONXHO HaXoAUTbCA B UH-
Tepsane oT 8 fo 20 Om, B 3aBUCUMOCTU OT TUNa ceHcopa. Ecnn ectb comHeHUA
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B TOM, UTO HarpeBaTesib OCTblJl, MOKHO MOBTOPUTb KannbposKy uepe3 10-15 c.
3HaueHue RO B 3TOM cnyyae fONXKHO ObITb He 6onblie NpeabiayLero;
« BKNOUMTb HarpeBaTenb komaHgon @WCWH <PwC>,1#013#010 (WH = 1);
« ybeamtecb nocpeacTtBoM KomaHabl @RRTH#013#010, uto ycTaHOBUNach Tpeby-
emasn TemnepaTypa HarpesaTena (450+1°C unu nHas, ykasaHHana B nacnopre).
2. BoinonHuTe 6a30By0 KannbpoBKy YyBCTBUTENbHOCTA MO MOBEPOYHbIM Fa30BbIM
cMecAM.

BaxHo:
Circ, HE RomxHa npesblwatb 50% HKIP ana uenesoro rasa (Hanpumep, He Gonee
2,2% 06. gonu onsa metaHa).

Kanubposka anektpoxummyeckux MCM

Mpu kKannbpoBske anekTpoxnummnyecknx MICM HebxoamMo 3aaaTh ABa OCHOBHbIX Napame-
Tpa — KO3QOULMEHT ycueHNa TPaHCMMNe4aHCHOTO YCUNUTENS 1 CMeLLeHre TouKu 0.
1.3agante Heob6xoANMBbIN KO3GOULMEHT ycuneHus. B 3aBucumoctn ot mogenu ICM
"CeHcoH-CM-9001", 3T0 BO3MOXHO MO0 NpOorpaMMHO, TMH6O NOCPeACTBOM MasAHbIX
nepemblyeKk Ha MOBEPXHOCTU MOAYNA.

Ecnn mopenb gonyckaet nporpaMMHOe ynpasieHue, NpoBepbTe TeKyLlee 3HaYHne
KoapdurumneHTa ycmnenmsa, nogas komaHgy @RRRG#013#010. CeHcop BepHeT napa-
meTp RG B KomaHge @RARG <RG>.

YcuneHne:

nepemblUkuM He 3aMKHYTbl  137,6- 103
3aMKHyTa XT1 175-103
3aMKHYyTa XT2 37,6-10°
3aMKHYTbI XT1 1 XT2 7,5:-10%
MNoteHuynan anektpoga W oTHocutenbHo R:
nepemblyka XT3 He 3amMKHYyTa 0mB
nepemblyuka XT3 3aMKHyTa 300 mB

Puc.b6. Mepembiuku ynpaseHus ycuneHuem U NOmeHYuaaoM cMeujeHust
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Mpyn HeobX0AMMOCTH, 3afaiTe KOIGPULIMEHT ycunerna K KomaHgo
@WCRG <PwC>,<RG>#013#010.
DTOMy napamMeTpy COOTBETCTBYEeT KO3QOULMNEHT yCuneHuns:

3HaueHue RG KoadduumeHT ycunenus, x10°

1 2,75

3,5

7

14

120

2
3
4
5 35
6
7

350

B cnyyae oTcyTCTBMA BO3MOXHOCTU NPOrpaMMHOro ynpasneHus, Ko3ddruneHT ycune-
HUA 3aaeTcA YCTaHOBKOW nepemMblyek (purc.b6). )

2. B cnyuyae npumeHeHus ceHcopoB NO HEOOXOAUMO 3aJaTb CMeLLEHME paboyero aek-
TPOAa OTHOCUTENbHO OMOPHOro Ha ypoBHe 300 MB. [1na 3Toro 3aMKHUTE nepemblyky XT3.
3. MNpu Heo6x0ANMOCTH, B NPOrPaMMHO YNpaB/iAeMo MOAENN, MOXHO YCTaHOBUTb CMe-
LleHne BHYTPEHHEro HyNnA TpaHCMMMNeAaHCHOrO YCUNUTENA AA pacluMpeHns gUHaMU-
yeckoro gmana3oHa- Bmecto 0,5 Vcc [0 ypOBHeW O,2Vcc " 0,67Vcc. ra3oBbiM CMECAM.

CmeLueHre HanpsXeHna BHYyTPeHHero
3HauyeHue IZ HYNA yCUNUTENA OTHOCUTENbHO
Hanpsa)keHnA nutaHuA (Vcc = 3 B)

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

Kannbposka TepmokaTtanutnyecknx MICM

1. N3Bnekute n3 UCM uyBCTBUTENbHbIN 3NeMeHT (TepMOKaTainTUUYeCKUn CEeHCop).
C nomoLlpblo ommeTpa ybefmTech, UTO 3HaYEHUA COMPOTUBIIEHNA OMOPHOro U M3Me-
PUTENIbHOTO 3/1IEMEHTOB CEHCOpPa B XONOAHOM COCTOSIHMM He pasnuyatotcst 6onee yem
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Ha 10% u HaxopATca B guanasoHe 8-15 Om. B ctaHpapTHOM Kopnyce TepMoKaTtanu-
TMYECKOro CeHCopa BbIBOAbl OMOPHOrO U M3MEPUTENbHOINO 3JIEMEHTAa PaCMoOJIOXKEeHbl
COrnacHo cxeme (BMA CO CTOPOHbI BbIBOAOB):

OnopHbii N3mepurTenbHbin
anemMeHT anemeHT

2. BoinonHuTe 6a30Byto KannbposKy yyBcTBUTENIbHOCTY Mo MIC.

3. Mpn HeobXOAUMOCTN MOXKHO M3MEHUTb YCUSIEHUE BCTPOEHHOIO yCUNUTENA, Noaas
komaHgy @WCRG<PwC>,<RG>#013#010.

MapameTtp RG moxeT npuHMMaTb 3HaveHus 1, 2, 4, 8.

4. TepmoKaTanuTUyeckne Moy MoryT pabotaTb B LIMKIMYECKOM pexume. [pu 3Tom
OHW BKNOYaloTCA ¢ nepropom DZ cekyH Ha Bpema DC cekyHp. B cnyuyae DZ = DC mopgynu
paboTaloT B CTaLMOHapHOM pexrme. 3aaBaTh NapameTpbl LKNa MOXHO KOMaHAaMM
@WCDZ<PwC>,<Bpema unkna>#013#010 n

@WCDC<PwC>,<Bpems paboTbi>#013#010,

COOTBETCTBEHHO. 117 CUMTbIBaHNA NapaMeTPOB LiMKa BOCNO/b3yNTeCb KOMaHAAMM
@RRDZ#013#010 n @RRDZ#013#010, cOOTBETCTBEHHO.

Kann6poska ontnuecknx MICM

1. Bknounte CEHCOPHBI MOAYNb U BbIAEPXKWTE ero BO BKIIIOYEHHOM COCTOAHWUN He
MeHee 10 MUH.

2. BoinonHuTe 6a30Byto KannbposKy yyBcTBUTENbHOCTY Mo MIC.



