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m Fazoananmusartop "CeHcoH-CB-5031"

1. BBEAEHUE

lazoaHanmzatopsl (FA) n razoaHanutTnyeckne cuctemol (MC) "CeHcon" mogenn CB - ato
3¢ddeKTVBHbIE 1 HagexHble Npubopbl. OHKU He TPebytoT BMeLIaTeNnbCcTBa NePCcoHana npu
3KCMyaTalum, NpoCTbl B YCTAHOBKE 1 OOCITY»KMBAHMU, NPY 3TOM 06ecneurBatoT BbICOKME
METPOJIOrMyecKre XxapakTepnucTuk. OgHaKo, YToObl 3TV KauecTBa NPOSBUNCD B MOJTHOM
Mepe, Nepeq yCTaHOBKOW Y NMOAKIIIOYEHEM BHUMATENIbHO M3yynTe PYKOBOACTBO MO 3KC-
nnyatauun!

A n TC "CeHcOH" BOMXHbI MPUMEHATLCA TONbKO ANA LeNel U B YCI0BUSAX, onpeaenex-
HbIX B flaHHOM pYKOBOACTBe. Jlloboe HeCaHKLMOHNPOBAHHOE M3MEHEHNEe UX KOHCTPYK-
LMW 1 OTAENbHbIX 3NIEMEHTOB, HeHaANeXallunii MOHTaXK MOryT NPMUBECTM K Aerpafaumm
3asABNEHHbIX METPOSIOTMYECKIX W SKCMyaTaLOHHbIX XapakTepUCTUK U CTaTb NPUYNHON
OTKa3a Npou3BoAuTeNA B rapaHTUNHOM 06CYKMBaHUN.

la3oaHanutnyeckasa cuctema "CeHcoH-CB-5031-CM" coctouT K3 rasoaHanusatopa
"CeHcoH-CM-9001" (MHTennekTyanbHOro ceHcopHoro mogyna — CM), mogyna kommyTa-
unn, TpaHCALMK, nHaukaumm n ynpasnenua (MKTU) 1 komnnekta BCriomoratesibHoOro
obopynoBaHus. fazoaHanmsatop "CeHcoH-CM-9001" sBnseTCA CPencTBOM U3MEPEHUN 1
BK/toYueH B [oCcynapCTBEHHbBIN peecTp CPeacTB U3MepeHUit. ToIbKO OH MOANEXUT Nepuo-
[NYECKOW NoBepKe B xofe aKcryaTauuu. MNpu 3Tom He TpebyeTcs AEMOHTaX APYruxX ane-
MeHTOB cucTeMbl. KoHcTpyKkuma [C obecneurBaeT npocToTy 3ameHbl "CeHcoH-CM-9001"
BarkHO, uTo B ['C nHTepdelic "TokoBas netna 4-20 MA" HOCUT BCNOMoraTesibHbI (MHbOp-
MaLIMOHHbI) XapaKTep 1 He MOXeT MCMOoNb30BaTbCA AJ1A Nepefayn MEeTPOSTIOrMYeCckn 3Ha-
ymmon HGopmMaLmK.

la3oaHanmnsatopsbl "CeHcoH" mogenn CB ncnonHeHnsa 5031 (panee "CeHcoH-CB-5031")
KOHCTPYKTVBHO MONHOCTbIO NOEHTUYHBI razoaHanUTUYeCcKUM cucteMam
"CeHcoH-CB-5031-CM". TazoaHanu3atopbl "CeHcoH-CB" BKNoyeHbl B focyaapCTBEHHbIN
peecTp cpeacTB N3MEPEHMUI 1 NoanexaT Nepoanyeckon NoBepKe Kak eguHoe yCTpoi-
ctB0. COOTBETCTBEHHO, NHTepdelc "TokoBas netna 4-20 MA" B 3Tx npubopax Ciy>xut
AnA nepefayv METPOJSIOrMYECKN 3HaUMMoN nHoopmaumm. VIHTenneKTyanbHbIi CEHCOp-
HbI MOZYJIb B COCTaBE 3TUX MPMOOPOB He AIBMSETCA HE3aBCUMMbIM CPEACTBOM M3Mepe-
HUI 1 MOBEPKE HEe NOANEXNT.

Ona notpe6butena Bce pasnuume mexay A "CeHcoH-CB" 11 COOTBETCTBYIOLMMA UM
rasoaHaIMTUYECKM CMCTEMaM 3aKJtloyaeTcAa B NpMMeHeHWM KaHana "TokoBaa netns
4-20 MA", 06bEKTE MOBEPKM M KOMMJIEKTE COMPOBOAMNTENbHON fOKYMeHTauun. MNosatomy
B laHHOM PYKOBOZCTBE MO 3KCMyaTauMu Mbl paccmaTpuBaem ofHoBpemeHHo u ['C
"CeHcoH-CB-5031-CM", n TA"CeHcoH-CB-5031". [Ina ux otnnuma B Ha3BaHue ['C gobasnsa-
etca cyboukc "CM". Ina onpepeneHHOCTV onucbiBalOTCA MMeHHO I'C, BCce M3NoXKeHHOoe
MOMHOCTbIO OTHOCUTCA 1 K COOTBETCTBYIOLLMM Fra3oaHanv3aTopam.
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2. HASBHAYEHUE U NPUHLUWMMN PABOTDI
"CeHcoH-CB-5031" (puc.1) — 3TO CTauMOHapPHbI OAHOKAHANbHbIN Npubop Ans Henpe-
PbIBHOTO KOHTPOJsI KOHLIEHTpaLun ra3a B paboueri 3oHe. O651acTb €ro NpuMeHeHus —
B3PbIBOOMACHbIE 30HbI Kaccos 0, 1 1 2, B KOTOPbIX NPV HOPMaJIbHOW SKCnyaTaunm
3N1eKTpPoobopPyaOBaHUS U/ UMK B Cllyyae BO3HMKHOBEHUS aBapuvi BO3MOXXHO 06pa3o-
BaHMe B3PbIBOOMACHbIX ra30oBbix cMecei. OH obecneyrBaeT BbICOKUN YPOBEHb NPOTU-
BOABAPUHONM 3alMTbl B 30HaX, rAe BO3MOXHO MPEBbILLEHNE KOHLIEHTPALNN ropoYnX
N TOKCUYHbIX BELLECTB, @ TakXe MpeBbllleHNe/CHIKEHNE KOHLEHTPALUN KNCIOPOoAa.
PaboTa rasoaHanmsatopa OCHOBaHa Ha HEMpPepbIBHOM MpPeobpa3oBaHUU CUFHAMOB,
NOCTYNaoLWKMX C ra304yBCTBUTENbHbIX CEHCOPOB (YYBCTBUTENbHbIX 31E€MEHTOB), B Lnb-
poBble 3HaUEHNA KOHLEHTpaL MK ra3oB. [TonyyeHHble 3HauUeHNA KOHLEeHTpaLum TpaHc-
NUPYIOTCA BO BHELLHWe ceTu nepedaun nHbopmauum (Lmdposble 1 aHanorosble) U/vnm
oTOGpaaloTcs Ha LMbPOBOM UHAMKaTOpE.

B 3aBUCUMOCTM OT M3MepsAeMbIX BELLEeCTB, B ra3oaHann3aTtope NCnosb3yTcsa ra3o-
YyBCTBUTENbHbIE CEHCOPbI, OCHOBAHHbIE HA PA3/INYHbIX MPUHLMMAX U3MEPEHNS:

Puc.1. CeHcoH-CB-5031 8 Kopnyce u3 Hepxaserowel cmanu (a) u anromuHuesoo cniasa (6)



3.

lasoaHanusartop "CeHcoH-CB-5031"

NnonyrnpoBOAHMKOBbBIN — Ha aacopbLmMm ra3oobpa3HOro BellecTBa NOBEPXHOCTbIO
ra3ouyyBCTBUTENIbHOIO CJIOA CEHCOpPa C U3MEHEHMEM 3JIeKTPUYECKOro Conpo-
TVBEHMA 3TOrO CJos;

SNeKTPOXUMNYECKUI — Ha BO3HUKHOBeHUN D[C Ha aneKkTpodax ceHcopa npu
XUMWYECKOW peakuumn C n3sMmepsaemMbIM BELLECTBOM;

TepMOKaTaUTUUYECKUN — Ha TEPMOXMMUNYECKON peaKkLmy roptoyero BellecTsa
C KNCNOPOAOM BO3[lyXa Ha MOBEPXHOCTU KaTann3aTopa YyBCTBUTENbHOIO 3J1e-
MeHTa C BblAeNleHnem Tenna u U3MeHeHNeM 3JIEKTPNYECKOro CONpOTMBAEHMA
ceHcopa;

ONTUYEeCKUI — Ha n3bupaTenbHOM MOrNOLWEHUM ra3aMn 3Heprum B MHGpaKpac-
HOW, BUAMMON 1 ynbTpaduronetToBon obnacTax cnekTpa;
KOHOYKTOMETPUUYECKUIN — HA OCHOBE U3MEHEeHUsA TenaonpoBOLHOCTM Cpefbl B
3aBNCUMMOCTU OT KOHLUEHTpaLuum aHann3npyemoro rasa;

$OTOMOHM3ALMOHHBIV — Ha NPUHLUMNE CBETOBOW MOHM3aLMN aHanuTa c name-
peHVieM TOKa MOHU3NPOBAHHbIX MOHOB.

BbIXOAHbIE CUTHAIJIbI

BbixogHble curHanol I'C:

nokasaHusa unédposoro aucnnes (KOHLeHTpauus);

CBETOAMNOAHAA MHANKALUMA NPEBbILLEHNA NOPOroB KOHLEHTPAL N U UCPABHO-
CTV faTumnKa;

YHUOULMPOBAHHbIN aHanoroBbl BbIXOAHOW curHan "TokoBas netna 4-20 mA"c
coobuweHnamn o6 owmnbKax n NpeBbilEHNN Aiana3oHa U3MepeHnn;
umdposown curHan no npotokony HART (penu3 7.06)

umdposown curHan no npotokony MODBUS RTU no kaHany RS-485;

BbIXoAbl pene ("Cyxon KOHTAKT"), 3aMblKatowmeca npu oTCyTCTBUN SNEKTPONnu-
TaHUA N NPEeBbILIEHNN MOPOTroB KOHLeHTpaLuu;

BCTPOEHHOEe CBETO3BYKOBOE ycTponcTBo (C3Y) (onuua).

OCOBEHHOCTU N MPEMMYLLECTBA

nosepke noanexut tonbko NCM, BxogAawmim B COCTaB ra3oaHannTUyeckomn cu-
cTeMbl;

KOHCTPYKLMA WCKOYAaeT BO3MOXHOCTb HenpegHaMepeHHbIX BO3AeNCTBUN
Ha u3MepuTenbHble 6I0KM NPU MOHTaXe Npubopa N NOAKIOYEHUN INEKTPU-
yeckunx Kabenewn;

NOJIHbIN HAbOP LMPPOBLIX M AHANOrOBbIX KaHaNOB Nepeaaun AaHHbIX;
BO3MOXHOCTb YCTaHOBKMW NOPOroB cpabaTbiBaHUA, pexxMMoB paboTbl U Kanu-
6pPOBKY B MOMIEBbIX YCIOBUAX C MOMOLLbIO MAarHUTHOTO KJltoya.



PykoBoACTBO MO 3KcnnyaTauuy

5.MHOOPMALMA ANnA 3AKA3A

lasoaHanutuyeckune cncrtembl "CeHcoH-CB-5031-CM" BbinycKaloTCA B pa3fiMyHbIX Bapu-
aHTaX KOHCTPYKTUBHOIO mncrnonHeHua. B komnnekt nocrasku C "CeHcoH-CB-5031-CM"
MOTYT BXOAUTb B3pPblBO3aLUyLLiEHHble KabenbHble BBOAbI. KOHKPEeTHbIN T1M KabesnbHoro

BBO/a 3aBMICUT OT UCMOJIb3yeMbIX Kabenew 1 CornacoBbIBAeTCA NpU 3aKkase.
O603HaueHe nNpu 3aKase:

CeHcoH-CB-5031-Ex-T-C-CM-Ta3-[inanaszon-Tun_CM-C3Y-RELE-HART-ABI-M25-K6B

Tvn kabenbHOro BBOAA
(ecnu He cTaHAAPTHbIN)

Pe3bb6a kabenbHoro BBoga M25

ABI - c nogaepxKom
npotokona ABYC-CK3
PX - Hannune pasbema HART

L—— CP - Hannumne cunoBbIx pene
—— C3Y - Hannuune C3Y

Tuin ceHcopa: Ol - onTtnyeckuid, MM - NoNynpoBOLHNKOBBIN,
TK — TepmoKaTtanutuyeckuin, 3X — aneKTpOXUMUYECKn,
KM - koHayKkTomMeTpuiecknii, OU — GoTonoHU3aLNMOHHbIN

—— Howmep ananasoHa nsmepenuii (1, 2, 21, 3, 4, 41)
— VI3mepAembit KOMMOHEHT

Mpr3HaK MoAyNbHOW ra30aHanNTUYECKON CUCTEMDI.
bes 0603HaueHna CM n3genvie nocTaBnaeTcsa Kak
eaunHbIN Npubop (cmeHa MCM HefonycTMa)

C - Kopnyc 13 HepKaBetoLLen cTanmn

T - TexHoMOrMYeckoe UCnosHeHue (eCTb Kamepa AnA NPUHYANTENbHOrO BBOAA NPob)

Ga - B3pbiBo3awmTa ana OEx,
Ma - B3pbiBo3awuta ana PO (B 3Tom cnyyae kopnyc — Tonbko C)

Mpumep o0603HaueHMn:
CeHcoH-CB-5031-Ma-C-CM-CH4-41-TK-C3Y-CP-PX-M25

Cuctema razoaHanutnyeckaa CeHcoH-CB-5031-CM B ncnonHennm PO Ex,

B CTa/IbBHOM KOPMyCe, Ha MeTaH AnanasoHa 41, CEHCOP TEPMOKaTaIMTUYECKMIA.
Mpubop ocHaweH C3Y, ncnonHexuve ¢ cunosbiMu pene, HART-pazbemom,
npucoeauHnTenbHas pesbba repmoseofoB M25



lasoaHanusartop "CeHcoH-CB-5031"

. HAJIMNYUE CEPTUOUNKATOB

CBurpeTenbCcTBO 06 yTBEPXKAEHUY TUMNA CPEfCTB N3MEPEHUI.

CepTudurkaTbl 06 yTBEpXKAEHUY TUMNA CPefCTBa N3MepeHuil B pecnybnnkax bena-
pycb n KasaxcTaH.

CepTudurKkaTbl COOTBETCTBUA TPEOOBAHNAM TEXHNYECKOTO perfnaMeHTa TaMoXKeH-
Horo coto3a TP TC 012/2011 "O 6e3onacHocTy obopyaoBaHuA ans paboTbl BO
B3pblBOOMNACHbIX cpefax”.

Ceptndukat cootBeTcTBUA TPpeboBaHnaAm FOCT P 52319-2005 (M3K61010-1:2001)
nTrOCT P 51522.1-2011 (MK 61326-1:2005). Cuctema ceptudukaymm rOCT P.
Jeknapauna o cootBeTcTBUM TpeboBaHuAm TP TC 020/ 2011 "SnekTpomarHut-
HafA COBMECTUMOCTb TEXHNYECKUX CpesCcTB".

CepTudmkaT COOTBETCTBUA CUCTEMbI MeHe[KMeHTa KauyecTBa TpeboBaHMAM
FOCT P CO 9001-2015 (ISO 9001:2015).

CBMAeTenbCTBO O TMMOBOM O0f006peH POCCUNCKMM MOPCKM PErncTpom cyno-
xopctBa N219.07158.120.

MNMoppobHee CM. Ha caiTe Www.senson.ru

MEPbBI BE3SOMACHOCTU U CNELWUAJIbHbLIE YCNOBUA NPUMEHEHIUA
K paboTe ¢ 'C gonyckatoTca nvua, n3yumslume HacTosAwee PyKoBOACTBO MO 3KC-
nnyaTaumu, NpoLweALlle MHCTPYKTaX Mo TeXHUKe 6€30MacHOCTU U NMeloLL e KBa-
nudrKauMoHHYO rpynny no snekTpobesonacHoCcTn He Huxe 1.

MoHTa)x 1 aKcnnyaTauma cpefCcTB SHEeProcHabeHUA annapaTypbl AOKHbI COOT-
BETCTBOBaTb NpasBmnam 1 Hopmam "[MpaBun yCTpONCTBa 3N1€KTPOYCTaHOBOK".
Mpun pabote ¢ IC 4OMKHbI BbINOMHATLCA MEPONPUATMA NO TEXHUKE 6€30MacHOCTU
B COOTBETCTBUM C TpeboBaHuaMY "TpaBuUN TeXHUYECKOW SKCNyaTaLuy 3/1eKTpo-
YCTaHOBOK noTpebuteneit”, B Tom uncse . 3.4 "IneKTpoyCcTaHOBKYM BO B3PbIBOO-
NacHbIX 30Hax".

la30aHanuTNUYecKas cnucTema JOmKHa OblTb NOAKIOUYEHA K YCTPOMCTBY 3a3emie-
HUA.

Cnepyet obeperatb [C oT ygapoB mno Kopnycy, BUOpauum u mexaHWYeCcKmx

noBpexaeHuii. He fonyckaeTca nageHue npubopa ¢ BbICoTbl 6onee 1 M.

ﬂpm SKCnayaTaymnnm He ﬂOI'IyCKthTe nonagaHnA Nblnn, rPA3N N BNarn B OTBEpPCTUA

ANnA 0OoCTyna BO34yXa K ra3ovyyBCTBUTESIbHOMY CEHCOPY ra3oaHanm3aTtopa. CHEﬂ,YET
nepunognyeckn yoanAatb 3arpA3HeHnA CprEVI CyXOro CKaTtoro sospgyxa.

Bo nsbexaHue BbIXO4a U3 CTPOA TEPMOKATATUTUNYECKNX N MONYyNPOBOAHNKOBbIX

CEHCOpPOB KaTeropuyecku sanpelwjaeTca rmnofjaya Ha CEHCOpbl YNCTOro MeTaHa,
nponaHa, byTaHa 1 Apyrux ropoymx rasoB 1 NapoB C KoHUeHTpauuel 6onee 100%
HKITP.



PykoBogCTBO No aKcnyaTauum n

He pekomeHgyeTca 3KCNNyaTMpOoBaTh ra3oaHann3aTop nNpu KOHLEHTPaLMAX KOHTPO-
NMpyeMblX ra3oB, MPeBbILIAIOLLMX HOMUHASbHbIE AMana3oHbl M3MepeHus (tabn.1-7).

3anpelyaeTcsa SKCNIyaTUPOBaTh U3eNve C NOBPEXAEHHbIM KOPMYCOM.

3anpelyaeTca BCKpbIBAaTb KOPMYC M3enuni B 6a30BOM UCMONHEHNN (C MapKUPOBKOM
B3pbiBo3awuTbl PB Ex db [ia Ma] I Mb n 1Ex db [ia Ga] IICT6 Gb) Bo B3pbiBOONACHbIX 30HaX
6e3 OTK/IoUYEHMA dneKTponuTaHusa. OfHaKo JOMYCKAEeTCs CHYMATb 3aLUMTHYIO KPbILLIKY
CEHCOpPHbIX Mogynein n nponsBoanTb 3ameHy VICM "CeHcoH-CM-9001" 6e3 oTKntoUueHus
3M1eKTPONUTaHUA, MOCKOMbKY U3AeNnnsa CHabXeHbl BCTPOEHHbIM 6apbepoM rcKpobeso-
MacHOCTY, YTo NoaTBepxaaeT Ex-mapknpoBkKa.

la3oaHanmnzatopbl CeHcoH-CB-5031-Ga n -Ga-TK B Kopnyce 13 antoM1UHNEBOro CrlaBa
MOTYT NPVMEHATLCA TONbKO NPU NpeAoTBpaLLeH NoTpebutenem TpeHUa Unn coyaa-
peHus feTanei, Bnekylmx obpasoBaHne GpPUKLNOHHBIX NCKP.

8. OCHOBHbIE TEXHUYECKWUE N METPOJIOTMYECKUE XAPAKTEPUCTUKU

Tun n3mepuTenbHOro Nprbopa

la3oaHanmnzatop "CeHcoH"

Martepwnan Kopnyca:

«  ANIOMUHMEBDIN CM/aB
+ HepxaBetowas ctanb

MapKrpoBKa B3pblBO3aLMUTbI:

ba3oBoe ncnonHeHue

PB Ex db [ia Ma] | Mb
1Ex db [ia Ga] IICT6 Gb

VicnonHeHne Ma

VicnonHeHnune Ga-TK

PO Exial Ma
VicnonHenne Ma-TK .
KOPMyc — TOJIbKO Hep>KaBeloLlasn cTalb POExdb+dbialMa
VicnonHeHnune Ga OExia lICT6 Ga

OEx db+db ia IICT6 Ga

CreneHb 3awWmnTbl KOpryca
no MOCT 14254-2015 (IEC 60529:2013)

IP66/IP67

Temnepatypa OKpy»KatoLiein cpefbl

-60...4+50°C (anA 3n1eKTPOXNMNYECKNX
CeHCopoB — He HMxe —40°C)

OTHOCHTENbHAA BNaXHOCTb

30-95%, 6e3 KoHAeHcauu Biarv

[aBneHne OT180 oo 104 klMa
FabapuTbl, (63 yuyeTa KabenbHbIX
BBOJOB 1 3arnyuiek), He 6onee 140x230x106 Mm
Macca, He 6onee, B Kopnyce:

* 13 aJIlOMUHMEBOrO CrJiaBa 18001

+ 13 HepXKaBelLLen cTanm 3100r




m FazoaHanuzatop "CeHcoH-CB-5031"

KabenbHble BBOAbI

2, npucoeanHnTeNbHasa pesbba M20x 1,5
(onuma - M25x1,5)

HanmeeHme SJIeKTPpONMTaHUA, NOCTOA

HHbIN TOK:

HOMWHalbHOE

24 B (12 B ans ucnonHeHns Ma, Ma-TK)

AnanasoH

10-32 B (10-16 gns ucnonHeHnsa Ma, Ma-TK)

MoTpebnsemas sneKkTpryecKas
MOLLHOCTb, He 6ornee

2,5BT

BbixoaHble curHanbi:

aHanoroBsbIi

"TokoBas netnsa 4-20 mA"

undposoi

HART v. 7.06

RS-485, npotokon MODBUS RTU

DNEeKTPOHHbIE pene “Cyxom KOHTaKT”:

cnaboTouHble

HopmanbHo-pa3omkHyTble ("Mopor 17
n "Mopor 2") 150 mA, o 100 B (nocToAHHbIN
VN NepeMEHHbIN TOK)

HopmanbHo-3amkHyTOe ("HencnpaBHocTb")
150 mA, 60 B (NOCTOAHHDBIN MNN NepemeH-
HbI TOK)

cunoBble (onuusa)

MakcmanbHoe HanpskeHune (NocToaHHoe/
nepemeHHoe): 220/ 250 B. MakcnmanbHbIN
TOK 2 A, HOMMHasIbHaA MOLHOCTb KOMMYTa-
umnm 62,5 Bt (makcmym 150 BT)

Tunbl ceHcopoB

OnTunuyecKune, NoNynpoOBOAHNKOBbIE,
TepMOKaTanUTUYeCcKre, SNeKTpoxmmmnye-
CKMe, KOHJYKTOMETPUYeCKue,
$OTOMOHM3aLMOHHbIEe

Bpemsa cpabaTbiBaHMA CUTHANU3aLuu,

He 6onee 10¢c
CpefHuii CpoK cy»6bl ceHcopa [o 3 net
CpepnHuii cpok cny»x6b1 I'C 10 net

CopeprkaHue aparoleHHbIX MeTanos

He copepxunt
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CBefleHNA 0O Mana3soHax U3MepeHus, KOHLEHTPaUMW 1 OTHOCUTENIbHON MOrPeLIHOCTM
rasoaHanusartopa "CeHcoH" npuBeaeHbl B Tabsn. 1-8.

Tabnuya 1. Memponozauyeckue xapakmepucmuku A ¢ 371eKmpoxXuMuyecKuMu ceHcopamu

AvanasoH ) Mpepenbl gonyckaemoin
T Homep | nsmepenui OCHOBHOI1 NOrPELIHOCTY
Anana- | MaccoBoW
KOMMOHEHT
30Ha KOHLeHTpauym um | EETE T OTHOCK-
o6beMHoOI fonn P ! TenbHomn, %
ot 0 go 1 mr/m3 +20 -
2
Asorta griokeng (NO,) ¢B. 1 o 30 mr/m3 - +15
3 ot 10 go 500 mr/m? - +10
ot 0o 1,5 mr/m3 +20 -
2
Azota okcupg (NO) ¢B. 1,5 no 30 mr/m3 - +15
3 ot 10 go 1000 mr/m3 - +10
ot 0 go 10 mr/m? +20 -
2
3 oT 10 go 1500 mr/m3 - +10
2 oT1 0,10 no 4,0 % 06. - +10
Bonopoa (H,)
3 ot 1,00 no 100 % 06. - +5
?I_?glc))po,q xnopucrein 2 o1 0,010 go 30 mr/m® - +25
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AvnanasoH 3 Mpepenbl ponyckaemor
T Homep | nsmepenun OCHOBHOI1 NOrPeLIHOCTY
Anana- | MaccoBoW
KOMMOHEHT
30Ha KOHUeHTpauum mam | EEAE TR OTHOCK-
o6beMHON flonn P ! TenbHom, %
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

[nanazo Mpeaenbl gonyckaemou
OnpegensiemMbiii :::I:: n3mepeHuin maccopoy | OCHOBHOM NOrpewHocTH
KOMMOHEHT 30Ha KOHL[,EHTpvaLWII/I wnn 6 . | otHOCKH-
ob6bemHoI gonu abconioTHoun TenbHoM, %
2 ot 00 1,4 % 06. +0,07 % 06. -
byTaH (C4H10)
4 o1 0 1o 100 % HKIP +5 % HKIP -
22 oT1 0,01 go 5,0 % 06. - +10
2 ot 0 10 4,4 % 06. +0,22 % 06. -
MeTaH (CH4)
4 o1 0 1o 100 % HKIP +5 % HKIP -
3 ot 1,00 o 100 % 06. - +5
2 ot 010 1,7 % 06. +0,09 % 06. -
MponaH (C3H8) 4 o1 0 1o 100 % HKIP +5 % HKIMP -
3 o1 1,00 o 100 % - +5

Cymma yrneBo-

popopos (C-C ) _
Bnepecquez Ham 4 o1 0 no 100 % HKIP +5 % HKIIP

C3H8 nwn C6H14

2 o10,01 00 1,55% - +15
STaHoN (CZHSOH)

4 oT1 0,32 go 50 % HKIP - +15

1 ot 0 8o 2000 mr/m? +150 mr/m3 -
Yrnepona 2 |ot0p05% +0,2 % 06. -

avokcng (CO,)

3 ot 010 100 % +3 % 06. -
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Tabnuya 3. Memponozuveckue xapakmepucmuku A ¢ mepmokamanumuyeckumu ceHcopamu

Mpepenbl ponyckaemon

OCHOBHOW MOrpeLHoCcT

Onpepgensemblii Homep | inanasoH

Anana- I/I3Mep8HI/II7I

KOMTOHEHT 30Ha |06beMHoOl gonu
abconioTHoM | oTHOoCcUTenbHOM, %
21 o1 0710 0,7 % 06. +0,07 % 06. -
bytaH (C H, 0)
41 o1 0 go 50 % HKIP +5 % HKIIP -
21 o1 010 2,0 % o06. +0,2 % 06. -
Bonopoa (H,)

41 ot 0 go 50 % HKIMP +5 % HKIP -

21 o1 0 1o 2,5 % o6. +0,22 % 06. -

MeTaH (CH4)
41 o1 0 no 57 % HKIP +5 % HKIIP -

21 ot 0 1o 0,85 % 06. +0,09 % 06. -

MponaH (C3H8)
41 ot 0 go 50 % HKIP +5 % HKIP -

Cymma yrneBo-

popopos (C-C, ) 3
Bnepecquez Ham 41 o1 0 go 50 % HKIP +5 % HKIP

C3H8 Wnm CGH14

21 o1 0,01 go 1,55 % 06. - +15

3tanon (CH,OH)
41 |o10,32 po 50 % HKIP - %15




PYKOBOACTBO no 3KcnnyaTaynn

Ta6bnuya 4. Memponozudeckue xapakmepucmuku ' A ¢ omouoHuU3ayuoHHbIMU CeHCopamu

Ownana3oH Mpepenbi
Onpenenaembiii Homep vn3mepe|-|1/|v| p,onycxaevmom
Anana- MaccoBoOm OCHOBHOVW
KOMMOHEHT .
30Ha KOHLIeHTpayuuu, OTHOCUTENIbHON
mr/m3 norpewHocTu, %
AMMMaK (NHS) 1 o1 0,010 o 10 +25
Ceposopgopoa (H.,S) 1 o1 0,010 no 3,0 +20
Cepbl grokcng (SOZ) 1 o1 0,010 5o 3,0 +15

Tabnuya 5. Memponozuyeckue xapakmepucmuku A ¢ nolynpo8oOHUKO8bIMU CeHcopamu

Mpepenbi
OnanasoH .
. Homep . . Jonyckaemonm
Onpepensembiin N3MepEeHNN MacCcoBOM -
huvana- OCHOBHOW
KOMMOHEHT KOHLIeHTpauuu n .
30Ha . OTHOCUTENIbHON
o6bemHon gonu
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 o1 0,60 0o 50 %HKIMP
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

Mpepenbi
T Homep [OnanasoH ) p,onyCKaevmom
anana- n3mepeHnn OCHOBHOM
KOMMOHEHT . .
30Ha o6bemHon gonun, % OTHOCUTEJIbHOW
norpewHocTu, %
Bopopog (HZ) 3 ot 1,0 no 100 +5
lenun (He) 3 o1 1,0 no 100 +20
Yrnepopga auokcua (CO,) 3 ot 1,0 no 100 +10
MpumeyaHus:

HopMleyrow,ee 3HaveHne anAa I'IpI/IBe,D,EHHOIZ NOrpewHoOCTN — BerHI/IVI npenen ana-

na3oHa u3mepeHui;

[rana3oH NokasaHui ans Bcex onpenensieMblXx KOMMNOHEHTOB HauMHaeTcs ot O;

[nana3oH BK/IOYaAET HKHEE 1 BepxHee 3HayeHne, eCyi He YKa3aHO NHOE;

3HauveHuns HKIMP - no TOCT 30852.19-2002;

Bpems ycTaHOB/IEHMA NMOKa3aHWI /1A NPOrpeToro 1 rotoBoro K pabote npubopa T,
He 6onee 60 ¢, T90 AnA Kncnopopga (02) He 6onee 30 ¢;
[papyvpoBKa rasoaHannsartopa s M3MepeHus cofep aHna CyMMbl yrieBogopoaoB

NPOn3BOANTCA MO NPOoNaHy Uin No rekcaHy.

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

Bnusiowme paktopbl, B npegenax paboumnx Tun cencopa

YCNOBUI 3KCnyaTauunm 3X TK. M. TKC on. ou
M3meHeHne TemnepaTtypbl cpefbl Ha 10 °C 0,5 0,3 0,5
N3meHeHMe aTmochepHOro aasneHns Ha 3,3 Klla 0,2 0,2 0,5
VI3meHeHne Bna*KHOCTV razoBom cmecn Ha 10% OTH. 0,5 0,2 0,1
BnusHme He namepsieMbix KOMMOHEHTOB (Ta61.8) 1,5 1,5 1,5
BnnaHne nepemeHHOro coctaBa CyMMmbl 3 20 20
yrnesogopogos (ot C, go 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 copepXaHne He M3MepsAeMbIX KOMMOHEHTOB, Mr/m3
Kanan (ans H, - 06. gona %)
n3mepeHus
NO, |NO NH, |HC |CHOH |HS [H,,% SO, |Cl,
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 - -
Cco - - - - - - 0,001 - -
H,CO - - - - - 0,1 2 - -
cl, 0,1 - - - - - 2 - -
C,H,OH - - - - - - 0,01 - -
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9. YCTPOUCTBO

"CeHcoH-CB-5031" BbINOMIHEH MO MOAYIbHOMY MPUHLMMY. KOHCTPYKTMBHO OHa COCTOMUT
n3:

+  VHTennekTyanbHoro ceHcopHoro moayna (MICM) - razoaHanusatopa "CeHcoH-CM-9001",
+  MOAyNnA KOMMyTaumu, TpaHcnAaumm nHankaumm MKTU-2 (pnc.2);

+  [ONOMHWTENbHOro o6opyfoBaHMA.

Mopynb MKTU-2 DNEKTPOHHbIN MOAYb
B coctaBe MKTU-2

Puc.2. "CeHcoH-CB-5031-CM"

WHTenneKkTyanbHblli CEHCOPHbIN Mogynb (ra3oaHanusatop "CeHcoH-CM-9001") obe-
crneuymBaeT MeTposnornyeckne xapaktepuctmku FC. MICM moryT 6biTb pasfivyHbIX TUMOB,
Hanpumep:

« TepMoKaTanuTuyeckure (roptoure rasbl);
+ OnTUYeckKue (roproune rasbl, LUOKCUA yrneposa);
+  JIEKTPOXMMMYECKUE (TOKCUYHbIE ra3bl, BOAOPOA, KUCIOPOA);
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+  MOJYNPOBOAHMKOBbIE (anKaHbl, CyMMa Yr1ieBOAOPOLAOB, BOLOPOA, OKCUA Yriiepoaa);
+  TEPMOKOHIYKTOMETpMYeckne (rasbl C TeNIONPOBOAHOCTbIO, OTINYHONM OT a3oTa — re-

NI, BOJOPOS, MeTaH 1 ap.);
«  $OTOMOHM3aLUMOHHbIE (CBEpPXMasible KOHLIEHTpaLun).

NCM nopkniovatoTca K pasbemMy WHTepdercHOro Mofyns, KOHCTPYKLMA KOTOPOro
NCKNIOYaeT BO3MOXKHOCTb HEMpPaBUIIbHOWM YCTaHOBKM (purc.3).

HaBrHUMBaIOLWAACS KpbIlKa CO BCTPOEHHOW CeTKon 1 ¢unbTpoMm obecneunBaeT
3alLMTy CEeHCopa OT BNaru, Nbiv 1 MeXaHNYeCKnX NoBpeXaeHni.

BHumaHue! 3akpy4ueatime 3aujumHyro KpblWKY moJibKO pyKol, He npusiazas ycunuu
011 3ams2ueaHusi pe3b608020 coeOUHeHus!

Mopynb MKTU-2 pa3melueH BO B3pbIBO3aLMLILEHHON MeTannmMyeckon obonouke
C 3aBMHUYMBAIOLLENCS KPbIWKOW. KpblllKa CHabXeHa repMeT3nNpOBaHHbIM CTEKSIAHHbBIM
OKHOM. Kopnyc MOXeT ObITb BbINOMHEH U HEPXKaBeLLeln CTanu nMbo 13 antoM1HUEBOTO
cnnaea.

Puc.3. [MooknroueHue MCM ("CeHcoH-CM-9001")
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- ®

4-20Gnd 24 B \

/ TepmuHaTtop
Pene Pene Pene
Uil I'Iopor Mopor Heuncnp

Pa3zbem nogknoyeHua

NCM "CeHcoH-CM-9001"
Pazbem nogknioueHus Pazbem nogksoueHus

KoHHeKkTopa HART-komMyHMKaTOopa sy

Puc.4. SnekmpoHHbit MOOy/Tb

BHyTpu Kopnyca pa3melleH Hepa3bopHbIA IMEKTPOHHBIA MOZYSb B MacTUKOBOM
KOXKyxe. Ha ero HmxHel NOBEPXHOCTN HAaXOAATCA COeAMHUTENIbHbIE pa3beMbl ANA NOA-
KNIOYEHNA BHELHMX nHTepdeincos: "TokoBasa netna 4-20 MA", RS-485, Tpy napbl BbIXo-
[LOB "CyXOW KOHTaKT" (3NIeKTPOHHbIE KJt0UM), a TakKe KOHHeKTopbl nogkntoyeHma NCM
M [OMOSHUTENbHBIX YCTPOUTCTB (pa3bem HART-KOMMyHMKaTopa M CBETO3BYKOBOE
YCTPONCTBO) (pnc.4).

Ha BepxHel NoBepXHOCTW 3NEKTPOHHOrO MOAYNA PacrnonaralTca MarHUTOUYYBCTBU-
TeJibHble JaTUMKM 4N1A YNPaBieHUs pexrMamn paboTbl Nprubopa NocpeacTBOM MarHUT-
HOTrO K/oYa, a TakXKe MHAMKATOPbl A/ 0TOOpaXKeHNA U3MePEHHON KOHLeHTpauumm, npea-
YNPeKAEHUN O HEMCNPABHOCTAX U MPEBbILLEHWI 3aAaHHbIX MOPOroB KOHLEHTPaLUN.

10. NTOPAOOK PABOTDI

I'C BKNOYaeTCA Npu nogaye Ha Hee HanpsXXeHWA NuTaHuA 24 B. MNpur 3Tom BbINonHAETCA
CTapTOBBIN TECT ANA NPOBEPKM CUCTEM MHAMKALWN, NOC/e Yero npubop aBTomaTnyecku
nepexoaut B pabounii pexkum (OCHOBHOE COCTOsIHME). B 3aBUCMMOCTY OT TMNa CEHCOPa,
BbIXO[ Ha Pabouunii U3MEPUTENbHBIN PEXIM NMOCTE ASIUTENIbHOIO OTCYTCTBMA NEKTPO-
MUTaHUA MOXeT 3aHATb OT 15 ¢ go 10 MuH.
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KoHueHTpauma oTobparkaeTca Ha UHAMKATOPe B eMHULAX M3MEePEHUS, YKa3aHHbIX
Ha nuueBOl NaHenu 1 B nacrnopte npubopa. KoHUeHTpauus TakxKe TpaHCIMpyeTca
no aHanoroBomy KaHany "TokoBaa netna 4-20 mA". lNpu 3Tom ToK | nponopumoHaneH
KOHLIEHTpaLuUn U3MepAeMOoro ra3a 1 onpegensaercsi no dpopmyne

1216 4 4wy,
C,—C

H L

roe

C - TeKyLMe NOKa3aHNA KOHLEHTPaUMn Ha NHAMKaTope,

C,, 1 C — BEPXHWUI 1 HVXKHWI NPefesibl WKasbl U3MePEeHNA rasoaHany3aTopa, ykasaH-
Hble B nacrniopte. KoHueHTpaums C, 1 Bbiwe cooteeTcTBYeT 20 MA, C 11 HYKe — 4 MA.

BbixogHowm curHan 2 MA o3HavaeT HencnpaBHocTb MICM, 0 MA — HencnpaBHOCTb BCEro
npubopa.

Kpome Toro, B npubope npesycmMoTpeHa Aiga LdpoBbIx KaHasa nepeayuv MHbopmaLmum:
+ M0 KaHany "Tokosasa netna" no npotokony HART;
« 1o ceTeBOMy UHTepoelicy RS-485 no npotokony MODBUS RTU.

Cucrema HAVKaUnn

Cuctema HAMKaL My BKIOYaeT (puc.5):

« yeTblpexpaspAaHbIA 8-CerMeHTHbIN MHAMKATOP, NOCTOAHHO OTOGpaX<arwWwun n3me-
peHHble 3HaYeHNA KOHUeHTpaLuuy;

+ yeTblpe CMrHanbHbIX CBETOAMOAA:

+ 3eneHbin — "TnTaHme" — ropuT NPY NOAKIYEHNN SNEKTPONUTAHUSA;

+ XKenTtbii — "HemcnpaBHOCTb" — CEHCOP HencnpaBeH (OTCYTCTBYET);

+ ABa KpacHbix ("Mopor 1" n "Mopor 2") — npeBbllweHne 3afaHHbIX YPOBHEN KOHLEeH-

Tpauuw.

B cnyuae HencnpaBHocTM VICM BKNtOYaeTCA XeNTblll CBETOQNOL B PeXKUMe MUTraHuA
(1 Ty). Mpwu 3TOM Ha MHAMKATOpe BbicBeuMBaeTcA coobuieHre Err. HencnpaBHOCTb ceH-
copa ngeHTuduLmMpyeTca no OTCYTCTBUIO OT HEro cMrHana B TeyeHue 30 c. B cnyyae npe-
BbILLEHWA Npefena 0TobparkeHUs (KOTOPbIVi MOXKET ObITb BbILLE Npefena N3MepeHI) Ha
NHAMKaTope oTobpaxaeTca coobLleHre 06 ownbke Err9.

Mpwn JoCTUXKEHNM 3aaHHbIX MOPOroB KOHLEHTPALUN HAaUMHAOT MUraTb CBETOAMOAbI
"Mopor 1" n "Mopor 2" (c yactoton 1 M'u). MHAUKaLMA NpeBbILLEHNA NOPOroB OTKIIOYa-
eTcA, KorAa n3MepeHHoe 3HayeHre KOHLeHTPpaumm CTaHOBUTCA Ha 5% HXe Noporosoro.

MpeaycmoTpeH cneumanbHblil peXxnm BKIOYEHUA aBapuiiHon curHanusauuu O,
MmaBHbIM 06pa3oM, OH NpeAHa3HauYeH AnA N3MepeHna KOHLEHTPaLMK KNCNopoaa B BO3-
ayxe. B pexvime O, nHgukatop "lMopor 1" BKIOUAETCSA, KOTAA KOHLEHTPALWA CTaHOBUTCA
HWXE nopora 1 (1 OTKNoYaeTcs, KOr4a OHa HauMHaeT npeBbiwaTb nopor 1 Ha 5%).
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Mopor 1 Mopor 1
HeuncnpaBHocTb MuTaHne KoHueHTpauma Huxe nopora 1,

YacToe muranue (2 ) Mutanve (pa3 B 2 ¢)

. [
[Avicnnen / CEMCOH CB-5031
]

Llenesoi ras
" eAVHNLA N3MepeHNs

6)

KHonku ynpaenexus
nocpeACcTBOM MarHUTHOTO Killoya

Puc.5. Cpedcmea uHoukayuu u ynpassnerus [C "CeHcoH-CB-5031"(a),
0CobeHHOCMU UHOUKAuuu 8 pexxume 0, (6)

B pexunme O2 ceetoauon "Mopor 1" muraet ¢ BaBoe 6onbLiel yactoTol (2 My) (pnc.56).
NHankaTtop "Mopor 2" cpabaTtbiBaeT Npu NPEBbIWEHUN NOpora 2, Kak U B 06bIYHOM
pexxrnme n3mepeHus.

VIHOMKaTOpOM BKIIIOUEHHOTO pexuma O, CyKUT 3eneHblii CBETOANOA, MUratoLui
pa3 B 5 c. Ecnn ucnonb3yeTtca CBETO3BYKOBOE YCTPOMCTBO, OAHOBPEMEHHO C PEXNMOM
O, pekoMeHAYETCA MPUMEHATb PEXVIM 3BYKOBOW CUTHANM3aumu 3 (CM. HUXe).

MpenycmoTpeHa cucTema OTKITIYEHNA MHANKALMY (SKO-PEXUM) ANA CHUXEHUSA SHep-
ronotpebneHns IC. Mpun 3ToM BO3MOXHbI iBa SKO-peXxnmMa:

« JKO-pexum 1 — MHAMKaUUA OTKIIIOYEHa, TOIbKO eC/in He MPOUCXOAUT NPEBbILLEHNA

NMOPOroB NN aBapUNHbIX COObITUIA;

*  3KO-PeXuM 2 - NHANKALMUA OTKMOUEHa MOCTOAHHO.

B aKo-pexurme nio60oro Buaa MHAMKaLMA BKIOYAETCA, eC/iv NOAHECTU K 30HaM ynpas-
NeHnA NprbopPOoM MarHUTHbLIN Kitod. OHa aBTOMATUYECKN OTKJTI0UYaeTCA Nocsie 3aBepLue-
HUA MaHUNYNALNA NOCPEACTBOM MarHUTHOrO Kiioya yepes 5 MUHYT.
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YnpaBneHune BHEWHUMU YCTPONCTBaMN
I'C ocHalleHa TpemsA 3MEeKTPOHHbBIMI KNoYaMuy TUNa "Cyxom KOHTaKT".

OneKTpoHHble Ktoun "Pene 1" n "Pene 2" 3amMblKaloTCA OAHOBPEMEHHO CO cpabaTbiBa-
Huem nHankatopos "Mopor 1" n "Mopor 2", COOTBETCTBEHHO.

DNeKTPOHHbIN Koy "HencnpaBHOCTL" pa3mMblKaeTcA Npu UCMpPaBHOWM paboTte npu-
60pa, 3aMbIKaeTca Mpu cpabaTbiBaHUM MHAMKaTOpa "HenmcnpaBHOCTL', a Takxe npu
OTKJIIOYEHUN SNIEKTPONUTAHWA ra30aHaANIUTUYECKON CUCTEMDI.

B 6a3o0Boi1 koHburypaumm I'C ocHaweHa cnaboToUYHbIMK pene (NEKTPOHHbBIMU KITto-
Yamn) C MaKCMMasbHbIM HanpskeHnem KommyTauum 100 B (gna knioua "Hewncnpas-
HocTb" — 60 B) n Tokom o 150 MA. OgHako nNpefycCMOTPEH BapuaHT KOHCTPYKTUBHOIO
WCMONHEHUA C CUNTOBLIMU 3N1eKTPOMEXaHNYECKMM perfie C MaKCMMalnbHbIM Hamnpse-
Huem KommyTaumm go 220/250 B nocToAaHHOro/nepemMeHHoro Toka 1 MakCMmasbHbIM
TOoKOoM 0 2 A.

Mpuobpetas 'C c aneKTpoMexaHNYECKMM penie, He0OX0AVMO MOMHUTb, YTO:

+ CnaboToYHbIE pene OTCYTCTBYIOT;
+ 006Las MOLWHOCTb NOTPebeHNa Nprbopa Npu ABYX BKIIOYEHHbIX Pesle BbIpacTaeT Ha

400 MBT (npwv HanpsXXeHUn NuTaHuA 24 B);

+ pene NMeloT OrpaHNYeHre Ha MOLHOCTb KOMMyTauun (puc. 6).

B

Y 300
200

HanpsxeHve

50
40
30 — PekomMeH[0BaHHbI fnana3oH

20

10
0,1 02 0,5 1 2 5 10
MocTosAHHbIN TOK, A

Puc.6. ﬂOﬂnyT'IUMGFI MOWHOCMb KOMMymauyuu cusiosblx pesie



m FazoaHanuzatop "CeHcoH-CB-5031"

CBeTO3BYKOBOE YCTPONCTBO
OnuroHanbHO BO3MOXHO McronHeHne [C co BCTPOEHHbIM CBETO3BYKOBbIM YCTPOM-
ctBom C3Y-01 (purc.7). OHO NprcoefmHAETCA K O4HOMY 13 MeCT NOAKINYeHNs Kabenb-
HbIx BBOZOB. C3Y BKtoYaeTca ofgHOBpPemMeHHO co ceeTtogunonamu "Mopor 1" n "Mopor 2",
BO3MOXHbI YeTbipe pexkrMa CBETO3BYKOBOW CUrHANM3aLmm:

0 - C3Y OTKNIOYEHO;

1 — C3Y BKtoYaeTca Npu 4OCTUXKEeHUM nopora 1;

2 — C3Y BKtovaeTcAa Npu JOCTMXKEHMN nopora 2;

3 - C3Y BKJoYaeTCcA Npu AOCTVXEHUM 1 nopora 1, n nopora 2 (Heobxoaumo Ansi
pexnma 02).

m
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Puc.7.TC co caemo3sykoseim ycmpoucmeom C3Y-01
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11. YCTAHOBKA U NOAKTIOYEHUE

PasmelueHne

I'C Heo6xoaMMO pacnosnarath TaK, YTobbl HTepdencHbI Moaynb ¢ ICM 6bi1 HanpaBneH
BEPTMKaNIbHO BHU3 (P1C.8). DTO NpenATCTBYET NonagaHnio Bnaru, Nbiain 1 NOCTOPOHHMUX
npeameToB Ha GUNbTP razoaHanusatopa. Hambonee npocToli cNocob MoHTaxa — Kpe-
nneHne K CTeHe C MOMOLLbIO OTBEPCTUN Ha dnaHLe Nprbopa, CornacHo purc.8.
MomHume: npasuneHoe pasmeweHue I'C — 3an02 ee 3gppekmusHoli pabomoi!

Bbi6op mecTa ycTaHOBKIU

MecTto yctaHoBku 'C BbIGMpaloT B 3aBUCMMOCTHA OT:

« TWNarasa;

+ BO3MOXHOIFO MeCTa YTEeUKUN 1 CKOMNeHNA ra3a, cneundurKkn HanpaBneHns ABUKEHMNSA
BO3[YLUHbIX MOTOKOB;

«  BUAUMOCTU nHAMKaTopa I'C gna nepcoHana;

« ynobcTBa MOHTaKa 1 06CyXnBaHUsA Npubopa.

MopTbl KabenbHbIX BBOAOB
M20x1,5

©7,5,3 oTB.

MecTo
3a3emneHus

102

M4

o,

SN

229

e —— (2;136
\

118
‘ |
|

106 (96*%)

¢ ©

145 (201%) *c pasbemom HART-komMyHMKaTOpa
**B CTanbHOM Kopnyce

Puc.8. [abapumHeili yepmex [C "CeHcoH-CB-5031-CM"
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I'C MOHTUPYIOT B6AN3M 30HbI BO3MOXHOFO ra3oBblgenieHns. BoicoTa yCcTaHOBKMU
nprbopa 3aBUCUT OT GPM3NYECKNX CBONCTB Fa30B U XxapaKTepa paboTbl mepcoHana.
lasbl TAXenee Bosfyxa (Hanpumep, yrnekucnoii ras (CO,), nponat (CH,), xnop (Cl)
n gp.) 6yayT ckannusatbca 6nuxe K nony. Ana Hux [C ycTaHaBNMBalOT Ha BblcOTe
He 6onee 1,5 M oT nona. bonee nerkue rasol (Hanprumep, BOJOPOL (Hz), mMeTaH (CH4)
n ap.) 6yayt nogHumatbca BBepx. AnAa Hux IC HY>XHO MOHTMPOBaTb B BepXHeNn
YyacTu nomeuleHuA. na ra3o., MIOTHOCTb KOTOPbIX 61M3Ka K BO3yXy (Hanpumep,
yrapHbin raz CO), mecto pacnonoxeHuna [C onpegenaetca HanpaBieHVEM NOTO-
KOB BO3Aayxa. [1na KOHTpona TOKCUYHbIX razos [C pacnonaratoT Ha ypoBHe OpraHoB
AblXaHVA yenoBeKa: Anda cnaawero B onepatopHon — 150 cm, B OCTaNbHbIX MoMeLle-
HMAx — 180 cm.

CnegyeT MVHMMM3MPOBATb 3aflepPXKKy pPacnpoCTpaHeHMA ra3oBbIX Npumecen
OT NCTOYHIKa A0 ra3oaHanu3aTopa. [1ns 3Toro He06XOAUMO YUUTbIBATL Creunduxy asu-
MeHMA BO3AYLLHbIX MOTOKOB B KOHKPETHOM nomelleHun. MNpuHyanTenbHaa BeHTURALNA
WS CUCTEMA KOHANLIMIOHUPOBAHUA BO3AYyXa NOMHOCTbIO MEHAIOT eCTeCTBEHHOE Hanpas-
neHve NOTOKOB U, Clef0BaTe/IbHO, ONTMMasibHble MeCTa PacrnonoXeHna ra3oaHann3aro-
poB. Mpy NOCTOAHHO paboTaloLLen BbITAXKHOW BEHTUNALUN, GopMUpyIoLLell BO3AYLLHbIE
MOTOKM CO CKOPOCTbio 6onee 0,1 M/c, BO3AyX C NpumMecaAmn ByfeT nepemMeLlaTbCa K MecTy
BbITAXKWN MO KpaTyaremy pacCTOAHMIO OT TOYKM YTeUKM, He3aBUCMMO OT MIOTHOCTY
rasa.

Nugukatop TC pomkeH GbiTb xopolwo BuaeH paboTatolwemy nepcoHany. Ecnm ato
HEBO3MOXHO, HEOHXOAMMO UCMONb30BaTh BHELLHIOK CBETOBYHO 1 3BYKOBYIO CUFHanmn3a-
yuio. [C no3BonAeT Kak HeNoOCpeaCTBEHHO MOAKIOYATb NCMONMHUTENbHbIE YCTPONCTBA
(HanpAMmyIo K MOpTaM TrMa "Cyxol KOHTaKT" nnbo yepes pene), Tak U UCMONb30BaTh CeTe-
Bble NCMOJSHNUTENbHbIE YCTPONCTBa (yrnpaBnsaemble no npotokony MODBUS RTU).

Mpy MoHTaxe obopyrnoBaHuA [C HeO6XOANMO yUnTbIBaTb €ro JOCTYMHOCTb AJ1s TEX-
HMYeCKoro obCNyXMBaHUA 1 NEPUOANYECKON MOBEPKM ra3zoaHanmsartopa .

Cxembl nogKryYeHns

Bo3Mo»KHbI IBE OCHOBHbIE CXeMbl nogkntoveHns MNC:

+ 3BE3[0W: KaXK[oe YCTPOWCTBO OTAeNbHbIM Kabenem cBA3aHO C NPUEMHUKOM nHbOp-
MaLuu (NynbT, NPOMbILAEHHbIN KOHTPOSIIEP, KOMMNbIOTEp 1 T.N.);

+  Wnendpom: HeCKONIbKO YCTPONCTB NapasnienbHoO NOAKIUYEHbI K Kabenam sanekTponu-
TaHWA 1 Nepeaaun gaHHbIX, NOCPeACTBOM MOHTaXXHbIX KOPOOOK (prc.9).

MoHTax aneKkTpoKabenen
C coeanHAIT C NICTOYHNUKOM NNTaHUA N BHELLHNMU yCTpOMCTBaMM KOHTPOJ1A NO KaHany
"TokoBasa netna 4-20 MA", B TaKXe C BHeWHUMU NCNONTHUTENNbHbIMN N CeTeBbiMIN
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WNcTouHmk

nuTaHuA 24 B CunoBsoi kabenb PacnpepenutenbHasa
\ Kopob6Ka /
RS-485

KomnbioTep
CurHanbHbIn
Kabenb

KoM6UHMpOBaHHbIi
Kabenb

Puc.9. Cxema noodknroueHua IC winelighom ¢ pacnpedesiumersibHoIMU KOPpOOKamu

ycTpocTBaMu Kabenem ceyeHvem ot 0,2 po 2,5 mm% Bbibop nnowapn ceveHus
Kabens 3aBWCUT OT ANVHbI JIMHUM N HArpy3Ky (B ciydyae MOAKIUYEHUA BHELWHUX
YCTPOWCTB).

Mpy napannenbHOM MOAKOYEHMM TPynnbl NpubopoB no KaHany RS-485 (coepu-
HeHVe B wWreind) peKkomMeHAyem MCMosib30BaTb ABa HE3aBUCUMbIX Kabens: Kabesb
C CevyeHueMm Xwuibl fo 2,5 MM? — AN NeKTPONuUTaHuA MprbOpPOB, U SKPaHUPOBAH-
HylO BUTYO Mapy - Ana nonydyeHua uméposor uHdopmaumm no RS-485. OpHako
JOMyCTMMO MpUMeHeHre KOMOVHMpPOBaHHOrO Kabensa, Hanpumep, KYB 6x0,35-100.
BHumaHwme! DKpaH Kabens 3a3eMnATb TONbKO CO CTOPOHbI KOHTpoJIepa (KoMmnbloTepa).

Mopgynb I'C "CeHcoH-CB-5031-CM" MKTW-2 nmeeT B3pbiBO3aLWNTy BMAa "B3PbIBO-
HenpoHuuaemasa obonouka" u He TpebyeT BHELWHUX YCTPONCTB UcKpobesonacHo-
cTu. NMoMHUTe, NPY NOAKMIOYEHUN dN1eKTPUUYECKUX Kabenen Heo6XxoaumMo pyKkoBog-
CTBOBAaTbCA:

« [paBnnamm ycTponcTea anekTpoyctaHoBoK ([1Y3) rn. 7.3;

« [paBunamu 3KcnnyaTaymm 3N1eKTPOYCTaHOBOK noTpebutenent (M33M), B TOM ymc-
ne rn. 3.4 "OneKTPOyCTaHOBKM BO B3PbIBOOMACHbIX 30HaX";

« [paBunammu TexHWKM 6e30MacHOCTM MPU KCMIyaTauum 31eKTPOYCTaHOBOK Mo-

Tpebutenen" (MTB);

« WNHcTpyKumen no MOHTaxy 31eKTpoobopynoBaHUA, CUAOBbIX U OCBETUTENbHbIX
ceTen B3pbiBOONacHbIX 30H BCH 332-74/ MMCC CCCP.

PacueTt AnnHbl KabenbHON NUHNUN

MakcumanbHo fonycTMmMas AnvHa KabenbHOW NHWMK onpepensaeTca pagom dakrto-
poB. [JnnHa KabenbHom NuHMM RS-485 He MoxeT npeBbiwatb 1200 M. MakcumanbHas
ANVIHA Kabena aN1eKTponuTaHnA OoJIKHa OblTb TAKOBOW, UTOObI HAaMpPsiXKeHVe Ha Knem-
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Max anekTponuTaHua FC He Obiio HuXKe 12 B. Mpu 3ToM HEOOXOAMMO MOMHUTL, YTO
C MOHMXKEHVEM HaNpsXKeHUs NMUTaHKA NPOoNopaLUnoHanbHO BblpacTaeT TOK NoTpebne-
HUA 1 NajeHre HaNpPs>KeHNs Ha OMUYECKOM COMpOTMBNeHUN Kabens. B obwem cny-
Yyae, 4NA OLUeHKM MaKCMMasbHO JOMNYCTUMOrO CONPOTUBNEHUA NNHWN SNIEKTPONUTaHMA
R,.. MOXHO Bocnosb3oBatbeca opmynon R =U_ (U - U )/P, rae U — Hanpsaxe-
HWe NCTOYHMKA NMuTaHuA, U . — MUHMMAsbHO AOMYCTMOE HanpsXXeHne NUTaHuA Ha
Knemmax npu6opa, P — MakcumanbHas MOWHOCTb NoTpebnenua npubopa. 3Haa R
HeTPYAHO onpefennTb TpebyeMoe ceueHne U/ MakcMasbHyo AfIMHY KabenbHON
JIMHUW, BOCMNOJIb30BaBLINCb COOTHOLWEHMEM L = Rmax/ (2p), roe L — pnvHa KabenbHom
JIHWW, P — MOFTOHHOE conpoTurBneHmne Kabensa (OM/KMm), 3aBucALLee OT ceveHus. 3Have-
HMe MOrOHHOro CONPOTMBNIEHUNA YKa3blBaeTCA NPOM3BOAUTENAMY Kabenei.
Hanpumep, ncnonb3yerca UCTOUYHUK NUTAHMA C HanpsaxeHnem 24 B, makcmmanb-
Has MoOLWHOCTb notpebnerua IC 2,5 BT 1 MUHMMaNbHO AOMNYCTMMOE HanpsXeHue
nutaHus 12 B. Torga MakcvMManbHOe COMPOTUBIIEHME KabenbHOW JIMHUW COCTaBUT
12%(24 - 12) /2,5 = 57,6 Om. Jonyctum, Tpebyemas anvHa KabenbHOW NUHUN — 1 KM.
Torga NOroHHoe ConpoTUBEHNE MeOHON Wbl Kabensa fOMKHO coCcTaBnAaTb 28,8 Om.
MakcrmanbHoe ConpoTHBIIEHIE MHOTOMPOBOJIOYHOW XWJTbl KNacca 3 rmbkoro Kabens
HOMUHaNbHbIM ceueHnem 0,75 mm? coctaBnaeT 25,5 Om (cornacHo FOCT 22483-2012).
CnepoBatesibHO, TaKoW Kabeslb MOXHO MCMOoNb30BaTb AnsA nuTaHua I'C.

’

MopAapoK noaknoveHnA

[na nopknioueHna I'C He TpebyeTca cnelranbHbI MIHCTPYMEHT, KpOMe OTBEPTKM C Nilo-

CKUM (LUMPUHOI 2-3 MM) U KpecToobpasHbIM HakoHeUHUKOM. MNpu moHTaxe 'C He gony-

CKalTe nonafgaHunA BHyTPb BAarn 1 NOCTOPOHHNX NpeamMmeTos!

1. V3BneknTe 0bopynoBaHme U3 TPAHCMOPTUPOBOYHOW Tapbl, y6eamTecb B KOMMEKT-
HOCTM MOCTaBKW, B OTCYTCTBMM BUANMbIX noBpexxaeHni. Ikcnnyatauma IC "CeHcoH"
C MEXaHNYECKMY MOBPEXAEHUSIMUN KOPMYCa, Pa3beMHbIX 1 pe3bO0BbIX COeAVHEHWI
1 T.4. HegonycTuma!

2. YctaHoBuTe [C B BbIGPaHHOM MeCTe, UCMOoJb3ysA PEKOMEHZALMM MO pa3melleHmio. [ns
MOHTa<a NCMonb3ynTe TPY KPEMEXKHbIX dNIEMEHTa ANaMeTPOM 6 MM (LLypynbl 1 gp.).

3. OTKpyTUTe KpbIWKY Kopnyca moayna MKTW-2, Bpalyan ee NpoTMB YacOBOWN CTPENKM
(pnc.10).

4. OTKpyTUTE C MOMOLLbI0 OTBEPTKM ABa BUHTa M4, akKypaTHO M3BIEKNTE 3/1IeKTPOHHbIN
MoAysb.

5. NpucoennHuTe (ecnu Tpebyetcs) KabenbHbI BBOAbI.

6. Ecnm B komnnekT noctaBku Bxoaut C3Y nmnbo pasbvem nopkntodyeHma HART-
KOMMYHUKATOPa, YCTAHOBUTE MX U MOJKNIOUMTE K NIEKTPOHHOMY MOZYIO0 COrMacHO
puc.11.
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3
CEHCOH CB-5031

9
CEHCOH CB-5031

Il

1. OTKpyTUTE
N CHAMUTE
KPbILLIKY

2. OTkpyTUTE
2 BUHTa KpenneHua
3N1EeKTPOHHOrO MofynA

3. /i3BnekwnTe 3neKTPOHHbI MOAYIb,
oTcoefiuHNTe KaberbHble KONOAKM

Puc.10. lNopsadok paz6opku MKTU-2
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7. BBepuTe cunoBble U CUTHaNbHble Kabenun yepes ycTaHOBNEHHble KabenbHble BBO-
Ibl. MHOroXunbHble npoeofa Kabena AomKHbI ObITb NpeABapuUTeNibHO pa3fena-
Hbl U ONpeccoBaHbl KabenbHbIMU HakoHeYHKamu Tuna HLLUBW 0.34-8 unu aHano-
rMYHbIMU (B 3aBUCMMOCTM OT CeYeHMnA NpoBoaoB). [invHa BBefeHHbIx B Kopnyc ['C
NMPOBOZOB AOJIXHa OblTb [OCTAaTOUYHON ANA YAOOHbBIX MaHVUMYNAUUNA U NOAKIoYe-
HUA K KabeNbHbIM KONoAKaM.

8. OTcoeanHUTe KabenbHYI YacTb Pa3pbiBHbIX KOMOAOK, YCTAHOBJIEHHbIX Ha HUX-
Hel YacTu 3NeKTPOHHOro moayna. MogkntounTe Kabeny B COOTBETCTBMM C MapKK-
pOBKOW Ha nnate 1 Ha puc.11, 12 1 NPOYHO 3aKPyTUTE OTBEPTKOM PUKCMpyoLme
BVHTbI KabeNbHbIX KONOAOK.

9. YctaHOoBUTe KabenbHble KONOAKM B KOHHEKTOPbI, ybeanTecb B TOM, YTO 3allenKku
3admKcMpoBanm pasbem. YCTaHOBUTE 3NEKTPOHHbIN MOAY/b Ha CTOWKM, BbITA-
HYB U3NNLLKKN Kabena HapyXXy yepe3 KabenbHble BBOAbI. 3aKpyTUTE BUHTbI Kpe-
NieHnA 3N1eKTPOHHOro Moayna u GukcrpyloLwmne rankm Ha KabenbHblX BBOaX
OnA repmeTr3aunn COeUHEeHNA.

10.MogkntoumTe NpoBOA 3a3eMyieHUs K npubopy (cm. puc.8). PekomeHayem KoHell
npoBoJa 3a3emyieHuns, NOAK/IoYaemMoro K nprubopy, onpeccoBaTb KabenbHbIM
HaKOHEYHNKOM C KpyrfibiMm oTBepcTMem nog BuHT M4.

11. Ecnv Heob6XxoQUMO OTKIOUNTL/MOAKUNTD TEPMUHMPYIOLNIA PE3NCTOP, CHUMU-
Te/yCTaHOBUTE NepembluKy B no3uumio JT (cm. puc.11).

12. Ecnu B npoLecce MOHTaKa Kabesib MOAKM0YeHNs CEHCOPHOTO MOAYA Obln OTKIO-
yeH, nogknoumTe ero. B niobom cnyuae ybepmTech, UTO NPU MOHTa)e pa3bem Co-
eVHNTENbHOro Kabena He Bbillen 13 CBOero rHespaa.

or O

® A B Mopor 1 MMopor2 Heucnp 4-20 Gnd +24 ®

0,0/00/00/0.0/000
DAAN AN

00
a3y

NCMm

HART-
pasbem

Puc.11. PacnonoxeHue pazsemos Ha 31eKmpoHHOM 6710Ke
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F— = = = = = = = = = = = = = - "CeHcoHn-CB-5031-CM" .
‘ 3J'ISKTPOHHbIVI Mogaynb ‘ Cxema aNneKTpuyeckasa coeguHeHnn
| XR4 Cvnosble uenwu |
| Llenb KoHTtakTt |
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I GND 2 | (BKNIOYAA CUTHaNbHbIN
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‘ MOPOT 1 7 —‘> MWcnonnuTensHoe L
| 1 | } YCTPOWCTBO C
MOoPOT 1 2 R |_BHEIHNM NUTaHVemM |
I = T _—
— MOPOT 2 3 r "
‘ Lnoporz 4 —*—>}|______|
| iHEMCI’IP 5 —‘—V}'—____-|
| HEWCTP 6 EE— s L — — — — 4
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| Lenb KoHTakTt |
| RS485 A 1 7‘ Winka
| RS485 B 2 7‘ RS-485
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| I
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Puc.12. Cxema nodktoyeHus I'C "CeHcoH-CB-5031-CM"
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13.3aBUHTITE KPbILLKY Nprbopa.

14.Y6epmtecb MeTO[OM BU3yasllbHOrO OCMOTPa, 4To 3nemMeHTbl [C, oTBevawoLme
3a B3pblBO6E30MACHOCTb, He NoBpexaeHbl (puc.13, 14).

15.MopawnTe anekTponuTtaHue (24 B). Mpubop BoMAaeT B pexkum aBToTecTa. 1o ero 3a-
BEPLUEHUNN 3aropuUTCA 3eNleHbll cBeToamoa, 1 yepes 5-90 ¢ HauHeTcs oTobpa-
XeHue 3HaUYeHU KOHLUEeHTpauumn uenesoro rasa. EquHmnubl nsmepeHuna n tun
rasa ykasaHbl nofi MIHAMKAaTOPOM Ha NMLIEBO NaHeNn 1 B NacrnopTe ra3oaHaam3aro-
pa "CeHcoH-CM-9001".

16. lna npefoTBpalleHns HeCaHKLMOHUPOBAHHOIO JOCTYMa KPbILLKY CEHCOPHOro Mo-
ayna MKTU-2 xenatenbHO onioMoupoBaTth.

17.PekomenayeM yCTaHOBUTDb 3aLnTHY0 KpbllwKy VICM 3Hak "CeHcoH-CM-9001" ¢ yKa-

Bapsib” Bapsib”

\FEJMH M20x15 12 bumkab Pessia M20x15 12 bumkob
6 Lepmuguyupobanas 3aemywka

Inpu Headxadumacmy)

m Bapsibodesonacras yens ia

\
Al | |
Bl

L

Knerma 3asemnernus
- Bpsib” ] |
KormnayHd nosuypemanobsiu
Bpwit” =
Pessoa MZ20x15
© O) BT\ e i
Bapsi”
KormnayHa nomuypemanobsii

Bapwil”
Bapsib” 4 E Cmexrno momyurad 10 1
Pesoa 10 bumkab * bridepxubaem ydap b coombemcmbuy
c [OCT IEC 60079-1-2011
Bapsibodesonackas wems ia _— Lmexio yrnomheno peaurobol
ApoKAABKOL U RPUXaMO 2aUKOL
Lnura nymu ymedxy donee 21 mm

|
| Bapslb” llavda cmanwHasg —
6v10: * i f
q} sanpeccobsibaeras 4 & Hf

) . Bpwil”
_Bapelf”Cemka mkanag Pessia M95 9 bumab
Hepxabewuas cmans 2 wm Koo pesuwoboe yniomwume/sHoe

* [ng ucnomerua TEx d

Puc.13. 3nemeHmel 83peigo3aujumel modyna MKTU-2 ¢ pazsemom HART-komMmyHUKamopa
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Bpsi” Baub”
Pesia MZ0x15 11 umkad L -
Komnayrd nomuypemarobsii

Bapeib”
Pessta M20x15 12 bumkob
Lepmuguiupobanas saziywka

Knerma 3asemnenus Z,

Bpsi” »
Pezsia M20XT5 N\ = 2
12 bumwab

Bapwb”
Komnaywd nouypemarobsiy
Bpsi”
Nckpodesonackas uens @ Bapuit” Cmexno momyurod 10 My
Peavia 10 bumkob* \ Buidepxubaem ydap b coombemembuy
c [OCT IEC 60079-1-2011
Bpuibodesonackas uens ia__— Lmexno ynnomweno pesuHobod
npoKAackau U npUXamo 2aukou
‘ Bapuib” Uaida cmanshas Lnura nymu ymesky donee 21 my
sanpeccabsibaeras
Bapsi” Lemra mranas —
Hepxabewwas cmans 2 wm* H
]{L Bapsib”
Pessia M95 9 bumkol

Bpsi”
Peswda Mi2x15 9 bumkab Konwuo pesuroboe ynomuumensHoe

Puc.14. Snemermel 83pbigozawumel moodyssa MKTU-2
€o ceemo38ykosbiM ycmpoticmeom C3Y-01

3aHMEeM CepuitHOro Homepa, NpMBeAeHHOro B NacnopTe. 1151 3TOro MOXHO BOCMNOSb-
30BaTbCA STUKETKOW C CEPUNHBIM HOMEPOM, BXOAALLEN B KOMIMAEKT NOCTaBKW rasoa-
Hanusatopa "CeHcoH-CM-9001", nnbo noaBecHon 6upKoN — NIomM60oI NNaCcTUKOBOM

HOMEPHOM.
Baww npu6op NonHOCTbIO FOTOB K paboTe!
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12. HACTPOWVKA N KAJIMBPOBKA C MOMOLLbIO MATHUTHOIO KJTIOYA
[ins HaCTPOIiKM 1 KannbPOBKIM NPKOOPa, TECTUPOBAHUA Pesie 1 MPOBEPKI 3aZlaHHbIX PEXKUMOB
paboTbl NpeAHa3HauYeH MarHUTHBIN Kitou. [peaycMoTpeHbl TpU "KHOMKK'" — 30HbI, K KOTOPbIM
HeoOXOANMO MOAHECTV MarHWUTHbIN Kntod:  TTOPOT, BbIBOP 1 "OK/+". [danee ansa KpaTkoCTu
Mbl GyZIeM rOBOPUTH "HaXKaTvie KHOMKW', Mofpa3yMeBas, UTo K 3aZlaHHOW 30He MOAHOCUTCA Mar-
HUTHBIN Ktod. O6paTriTe BHUMaHME: "HaxaTune" NpONCXOAUT, KOTAa MAarHWUTHbIN KIioy yaans-
€TCA OT COOTBETCTBYHOLLIEV 30HbI (T.. KIoY HY>KHO NMOAHECTU U YBpaTh). Korfa MarHUTHbIN Kitoy
HaxoAmMTCs B 30He cpabaTbliBaHWs, 3eM1eHbli cBeToanop BKJT HaumMHaeT yacto Murathb.
Bo3Mo«HO [1Ba TUMa BO3AENCTBUA KNOUOM Ha KHOMKU:

+  KOpOTKoe (06bl4HOE, MOAHECTUN KoY MeHee YyeM Ha 2 ¢), 0603HavYaeTcA 3HaUKOM @
@ 2c
e pnuTesibHoOe (I'IO,ElHeCTI/I nypepxneatb KJitO4 HE MeHee 20), 00603HaYaeTCA 3HAUKOM %

Ecnn cneuranbHo He oroBopeHa HEOOXOAUMOCTb ASIUTENBHOIO yaepMaHua ("HaxmuTe 1
yaepmBalnTe"), B TeKCTe peub NAET O KOPOTKOM BO3LENCTBUM ("HaMMTe KHOMKY...").

B npubope peann3oBaHbl YeTbIpe pexkriMa YNpPaB/IEHNSA: KOHTPOJb MOPOrOB, BBOA YCTaHO-
BOK, TECT pee 1 KannbpoBKa.

OcHoBHOe cocToAHNEe |

OK/+ Mopor
E %2 c 0%2 c %2 c
| KoHTponb noporos | | Tect | | BBop ycTaHOBOK | | Kannbposka |

l l | J

OcHoBHoe cocTosiHue 'C (pabounii peXkum) — UsMepeHne, Ha HAMKaTope oTobpaKa-
eTcA KOoHLUeHTpauua. [azoaHann3aTop Bo3BpaLlaeTca B OCHOBHOE COCTOSAHME aBTOMaTHye-
CKU, ecnu B TeueHMe 30 C He HAaXXMManU KHOMKM (KpoMe pexrMa KanvnbpoBKY, rae Taim-
ayT cocTaBnsieT 6 MuH). Mepexop B N0OON 13 TPEX PEXUMOB YNPABNEHUS MPOUCXOANT
TONbKO 13 OCHOBHOIO COCTOAHNA.

KoHTponb noporos

noror 1 norpor 2 nopor 1 nopPor 2 norpor 1 norpor 2
© O ® O c e
RS [5|® [T [5|®
T OCHOBHOE COCTOAHNE 3¢ 3¢ |
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Pexxum npefHa3HaueH [is MPOCMOTPa 3aflaHHbIX MOPOroB cpabaTtbiBaHWA. Haxmute
kHonky MOPOT. Bkntountcs cBetoamog "Mopor 1", Ha nHAMKaTope 0ToOpasnTCs 3HaYeHne
nopora 1. Yepes 3 ¢ Bktountcst cBetogmog "Mopor 2", Ha MHANKaTope OTObPa3UTCA 3Ha-
yeHme nopora 2. Yepes 3 ¢ nprbop BepHeTcA B OCHOBHOE cOCTOsAHME. MOXHO yCKOPUTb
nepexo Mexzay oTo6paXeHUAMM 3HaUeHNIA NOPOroB, Haxkrmas MNMOPOT.

Tect

Pexxnm "TecT" npefHa3HayeH Ana KOHTPONA pene.

BHumaHue! [leped Hayanom pabomel 8 pexkume "Tecm" y6edumecs, ymo K I'C He noo-
KJlloYeHbl UCcnoJIHUMeJsibHble MexaHU3Mbl, NPpou380JibHoe cpabambieaHue KOMopbix
HexesniamesnbHo!

D‘J'Iﬂ nepexona B pE}KVIM "TeCT" OCHOBHOE COCTOsIHVE

B OCHOBHOM COCTOSIHUWN HaX- noror1 (- (Q nororz
MuTe n yagepxupante 2 ¢ "OK/+". U /L/E Y
Ha wHaukaTtope otobpasutcsa TP :

[

MocnegoBaTeNbHO HaXXMMaa KHOMKM
MOPQOTI, BbIBOP n "OK/+", ¢ nomo- >
Wbio TecTepa nposepbTe daKT

3amblkaHnA Tpex pene wun C3Y. Teor

Tectep HeobxoaMmo nopknYaTh noror1 () O moror:
K Konogkam pene (cm. puc.11).

KHonka TOPOI 3ambikaeT pene NID ®
"Mopor 1" Ha 3 c. [Mpn 3TOM Ha UHZK-

KaTope oTobpaxaetca NP 1. (" noror1 ) O rovorz )
OnutenbHoe yAepXuBaHue /7/D / o
MOPOr (2 c) sknouaet C3Y. Bbiknto- ‘“ L ) Mopor1

yeHuve — Mobas KHomMkKa. - ~
KHonka BbIBOP 3ambikaet pene noror1 Q) (Qroeor

"Mopor 2" Ha 3 c. Ha nHAankatope /7/:] E ® | -

oTobpaxaetca [P 2. “ \_ ) Mopor2

KHonka "OK/+" 3ambikaeT pene
"HeuncnpasHocTb" Ha 3 ¢. Ha nHgunka-
Tope oTobpaxkaetca [P 3.

Bbixog n3 pexuma "Tect" — no anu-
TenbHOMY (2 C€) HaXaTuilo KHOMKW
"OK/+" I/I)JI'II/I yepes 30 ¢ nocne Haxa- _(%@
TVA OO0 KHOMKM.

( norpor1 O o I'IOPOFZ\

Ry =

Y, HeucnpasHocTb

'
f:
s

o
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BBop ycTaHOBOK

JaHHbIl pexxum npedHA3Ha4YeH 0718 KeaaugpuyupoeaHHbIX hosib3osamerieli U cne-
yuanucmos cayx 6 mexHuyeckoli No0OepXKKu, ynoJIHoMo4YeHHbix [lpou3zsodu-
menem 'C. He usmeHsalime ycmaHoeKku 6e3 o60cHosaHHoU Heo6xodumocmu! Bce
¢aKkmel usmeHeHUs YCMAHOBOK COXPAHAIOMCA 8 3Hep2oHe3asucumoli hamamu
npu6opa, mo2zym 66ime cqyumadel [I[pouzsodumesiem U cmame NpUu4UHOU omkasa
8 2apaHmuliHoM obcnyxusaHuu.

B pexume "BBop ycTaHOBOK" MOXKHO 3aiaTb YeTbipe napameTpa — nopor 1, nopor 2,
pexnm paboTbl C3Y 1 3Ko-peXxnm. HacTporika KaXaoro 13 H1UX BbIMOJIHAETCA NOCneno-
BaTeNbHO, NOC/ie Yyero rasoaHanu3aTop Bo3BpalaeTca B OCHOBHOe COCTOAHMeE.
Ecnun He HaxXmnmaTtb KHOMKK B TeyeHue 30 ¢, Nnpubop aBTOMaTMUYECKU BO3BpaLla-
etca B OCHOBHOE COCTOAHME, He 3aNOMMNHAA HeCOXPaHEHHble 3HaueHus.

| OCHOBHOE coCTosAHKE |
: 3 Y 3 Y
Mopor ! : : :
30c¢ 30c¢ 30c¢
& : : 2
v H : H :

YcTaHoBKa | YcrtaHoBka N YcTaHoBKa YcTaHOBKa
nopora 1 "l nopora2 pexunma C3Y 3KO-peXxnma

! 1

| Bkn/oTkn O, |

v

YctaHoBKa nopora 1

1. B OCHOBHOM COCTOAHUN HAaXXMUTe 1 yaep»kusaliTe 2 c kHonky MNOPOT. MNpnbop nepeii-
JeT B pexunm "YctaHoBKa nopora 1." HauHet muratb ceetogmog "Mopor 1" n ctapwuni
pa3pag undpoBoro nHAnKaTopa.

nopor1 ()  (Onoror2 Fomor noror ty-  (Onorpor2

0/47)e| @ | °oos)e

2. YCTaHOBWTE 3HauyeHMe Murawowero paspaga kKHonkom "OK/+". [nAa BBO-
Ja [EecATVYHOM TOUKM B [aHHOM paspsade Haxmute U ygepkuBanmte 2 ¢
KHonKy BbIBOP.

MOPOT 1 noror 2 noPOT 1 noror 2
® O ® O

His|® Hos|®

N
.3
A}




PykoBoACTBO MO 3KcnnyaTauuy

3. Mepengnte K cnepytowemy paspagy kHonkou BbIBOP n yctaHoBMTe ero 3HaueHue.

nopor t@)-  (Onoror 2

Hos|®

U

nopor @y (Onoror2

iLis|®

MoBTopUTE 3Ty NpoLefypy ANs BCEX Pa3psAAoB.

noror @ (Onoror 2

D5 ®

)

nopor @y (Onoror2

IOOLR®

U

U

Mepe6op pa3pAgoB NPOUCXOANT LMKINYECKN — Bbl BCErAa MOXKeTe BEPHYTbCA K Mnpe-

AbiAyuiemy paspsagy.

nopor t@)-  (Onoror2

IOOLR®

o

nopor t@y-  (Onoror2

e, e

U

4. YcTaHOBUB HYXHOe 3HayeHue nopora 1, HaxxmuTe KHonky [MOPOI. HauHeT muratb

BeCb MHAONKATOP.

nopor @y (QOnoror2

o, e

U

noror 1= (Onoror 2

OOLse

[lns coxpaHeHVsa B SHEProHe3aBMCUMON MaMATW BBELEHHOrO 3HaueHUA HaXxmuTe
KHomMKy "OK/+" Mprnbop coxpaHUT BBeAEeHHOe 3HauyeHue 1 nepenget B pexum "YcTa-

HOBKa nopora 2"

noror 1@ (Onoror 2

IHOze

U

nopor1(0) @noror2

cih)e

CoxpaHsem
BBE/IEHHOE
3HaueHue

[na nepexopa 6e3 coxpaHeHUA K pexumy "YcTaHoBKa mopora 2" HaKMuTe KHOMKY
BbIBOP. Ecnn HaxaTb kKHonKy MOPOT, Bbl BepHeTech B pexkum "YcTaHoBKa nopora 1"

noPor 1 . Onoporz

ol

noeor1(0) @noror2

cigr) e

He coxpaHsaem
BBefleHHOe
3HauyeHune
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BknioueHune/oTknoueHve pexunma O,
B rasoaHanusatope npeaycMoTpeH crelyanbHblii PEXXUM aBapuinHon curHanmusauum O,
B 3TOM pexunme nHaukatop "Mopor 1" 1 COOTBETCTBYIOLLIEE eMy pesie BKIYaTCA, eCnv
KoHLUeHTpauua onyckaetca HUXE nopora 1. MiHgukatop "Mopor 2" cpabaTbiBaloT npu
MPEeBbILIEHNIN NOpora 2, Kak B 06bIYUHOM pexrme.

Yto6bl BKAOUMTL pexum O,, BonamTe B pexum "YctaHoeka nopora 1" (8 OcHOB-
HOM COCTOAHUN Ha)aB 1 yaep»unaaa 2 ¢ kHornKy MOPOI). 3atem B pexunme "YcTaHOBKa
nopora 1" HaxmuTe 1 ygepxunBanTe 2 ¢ kKHonky NMOPOT.

(moror 1 O Onopor? - fnopon. Onopor;
.opor

OHZ® ] W Hoos|®

\ : J - : J

fnopon. Onopor? (nopon. Onoporz\
P,2c

Jors|e | e 02 55

. J - J

Ha uHankatope nosensetca coobueHne "O2 ?" HaxaB kHonky "OK/+", noaTtBepauTe
BKJ/IIOYEHUNE [L@aHHOTO pPeXKMMa.
21y

nopor 1--7/ (Onopor 2

02 e U uis|e

noror @)  (Onopor2

Ans oTkasa ot yctaHoBKYM pexknma O, HaxmuTe kHonky MOPOT nn6o BbIBOP, v Bbl Bep-
HeTecb B pexunm "YcTaHoBKa Nopora 1"

Ana otknoueHna pexrma O, HeOOXOAMMO BONTN B PEXMM €ro yCTaHOBKM, KaK onu-
caHo Bblwe. Ha nHankatope otobpasntca HOP? Haxmute kHonky "OK/+", pexum O,
OTKJTIOUUTCS, Y NPUOOP BepHeTCA B pexnm "YcTaHOBKa nopora 1"

noPor 1 (Onoror 2 - nopor - (Onoror 2
OK/+

“EOHARL® | U ogs|e

[ns oTkasa ot BbikNtoueHns pexnma O, HaxmuTe "MOPOI™ nnwn "BbIBOP".

Mpu BKnoueHHom pexume O, ceetoamon "lMopor 1" n ycTaHaBnMBaemblii pas-
pAg Ha WHAWKaTope B peume "YcTaHoBKa nopora 1" muratoT ¢ BABoe 6Gosbluel
yactoToi (2 y). Janee Bce [eliCTBUA BbINOMHAIOTCA, Kak B 0ObIUHOM peXxume.

B OCHOBHOM COCTOAHUN BKOUYEHHbIN pexnm O, MHANLMPYETCA KpaTKoOBpPeMeH-

2
HbIM OTKJIloUeHneMm pa3 B 2 ¢ 3efieHoro ceetognona "Mutanune”. NMpu CHUXEHUN KOoH-
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LueHTpauum Huxe nopora 1 ceetoamon "Mopor 1" 6yget muratb € YABOEHHOW YacTo-
Ton (2 Iu).

YcTtaHoBKa nopora 2

Pexxnm "YcTaHoBKa nopora 2" conpoBoXxaaeTca MuraHmem ceetoguopa "lMopor 2" Ycta-
HOBKa 3HayeHuWs nopora 2 NMofHOCTbIO aHaNorMyHa yctaHoBKe nopora 1. Mo 3aBepLue-
HIII0 YCTaHOBKM Mopora 2 Nprbop nepexoaut B pexum "YctaHoBKa pexrima C3Y".

nopor1(0) .’nomrz %) noror1(0)  (Qnopor2
'

G50 [0 | %

%

YcTaHoBKa pexxnma C3Y
MpenycMoTpeHO YeTbipe pexnma cpabaTbiBaHUs CBETO3BYKOBOrO ycTpoicTtaa (C3Y):

0 — cBeTO3BYKOBas CUrHaNM3aLmsa OTKIIOUEHa;

1 - CBETO3BYKOBasA CUrHaNM3aLMaA BKIOYAETCA NPY AOCTUXKEHUN nopora 1;

2 — CBETO3BYKOBasA CMrHanm3auus BKIOYaeTCA Npu AOCTUXEHUM nopora 2;

3 - CBeTO3BYKOBasA CUrHanmM3auma BKIOYAETCA NPU JOCTUXKEHWM Kak nopora 1, Tak
n nopora 2 (akTyasnbHo B pexume O,).

Homep pexunma C3Y otobpaxaeTca Ha nHagmkatope B Buge C3Y0 (1-3).
1. 3apanTe pexum C3Y kHonkown "OK/+", 3aTem HaxkmuTe MNOPOT.
2. [InA coxpaHeHnA BBeAEHHOIO 3HauYeHUs HaxkmuTte "OK/+", ona Bbixopa 6e3 3anoMumHa-

noror1 nopor 2 nopor1 noPor 2
o O o_0O

B L EEE

Hua — BbIBOP, gna Bo3BpaTta B pexum yctaHoBku C3Y - NOPOT.

CoxpaHsem
BBeJeHHOE
noror1(0)  (Onoror2 “ 3HaYeHMe noror1(0)  (Qnopor2

[ F57}® ELLTH®

BbiGop) He coxpaHsaem
BBEfleHHOE
3HaueHve

Mocne yctaHoBKM pexnma C3Y nprbop nepexoaut K yCTaHOBKE SKO-peXxmnMa.

AN
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DKO-peXnm

PeXXnm 3KOHOMWUWN SHepPrun (3Ko-pexmnm) npegHasHauyeH ANA  CHUKEHUA MOLLHOCTK
notpebneHna 3a cUYeT OTK/IOUYEHMA NHAMKATOPA. BO3MOXHO ABa COCTOAHUS peXnma
3KOHOMMMK:

0 — 5KO-peXnm OTKIIIOYEH;

1 — peXxmm 3KOHOMUW;

2 — PeXUM NONTHOTO OTKIIOYEHNA NHANKALUN.

Ecnn yctaHOBNEH peXxnM SKOHOMMUM 1, MHANKATOP MOCTOAHHO BbIKtoYeH. OH BKJItO-
yaeTcA B C/iyyae NPUMEHEHMA MAarHUTHOIO KOJoYa, MPeBbIEHUA NOPOra Uan NoAB-
neHus coobleHnsa 06 aBapuun. IHaMKaTop OCTaeTcA BKIIOUEHHbIM B TeUYEHNEe 5 MUHYT,
nocse yero aBTomaTUYeCKn BbiKovaeTca. B stom pexnme csetoguopg "MutaHue" Kpa-
TKOBPEMEHHO BK/IOYAETCA pa3 B 2 ¢, CreunanbHoro otobpaxerus pexnma O, He npea-
YCMOTpPEHO.

B pexnme aKkoHOMMYK 2 BCA UHAMKaAUUSA B pabouem peXkrme MOCTOAHHO OTKIIK-
yeHa. OHa BKJIIOYaEeTCA TOJIbKO MPW HacTpoWKe/KannbpoBKe C MpUMeHeHnemM mar-
HUTHOrO Kitoya. Korga HacTolika 3aBepuwaeTtca 1 npubop nepexogut B OCHOBHOe
COCTOAHME, Yepes 5 MUHYT MHAMKALUA BbiK/oYyaeTcA. Takon peXkuM No3BonAeT CHU-
3UTb pabouee sHepronoTpebneHue NC npumepHo Ha 120 MBT.

Homep 3Ko-pexuma npu ycTaHOBKE OTOOpa)kaeTcs Ha WHAUKATOpe B BUAE
ECOO0 (1,2).

1. 3apanTe Homep 3Ko-pexxnma KHonkown "OK/+", 3aTem HaxxmuTte MNOPOT.

noror1(0)  (Onoror2 noror1(O)  (Onoror2

ELOH® | ELOZH®) O

2. [InA coxpaHeHus BBeAEHHOro 3HaueHust Haxkmute "OK/+", ona Bbixoga 6€3 3anomMmuHa-
HuA — BbIBOP, gna Bo3BpaTta K ycTaHOBKe 3Ko-pexkmma — [OPOT.

CoxpaHsem

BBEIEHHOE
noror1 ()  (Onopor2 noror1 ()  (Qnopor2
“ 3HaueHve

= [H-)®

He coxpansiem
BBEAEHHOE
3HaueHVe OcHOBHOE cocToAHNE
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Kann6poBka
BHumaHue! Pexxum kanubpoeku npeOHA3HAYeH UCK/II0YUMesbHO 01 Keaupuyupo-
B8AHHbIX cheyuasiucmoas!

KanubpoBka nprbopa ¢ KnaBuaTypbl BO3MOXHa MO HYNIEBOV KOHLIEHTpaLsA LieIeBoro
rasa ("Kanunéposka 0") 1 no noBepoyHol razoeoi cmecu ("Kanubposka MNrC"). datumk Kuc-
NopoAa MOXHO KannbpoBaTb TOMbKO MO BO3AYXY WM a30THO-KUCJIOPOAHOW CMecH, rae
KoHLeHTpauma O, cocTasnaeT 20,9%. B cyyae COMHEHWI B UMCTOTE OKpY»KatoLern aTMoC-
depbl BOCNONb3yNTeCh UCTOYHNKOM YMCTOrO BO3ayXa!

YcnoBuna BbiNoIHEHUA KannbpoBKu

KannbpoBKa BO3MOXHa, eCnn BbIMOMHAKTCA onpepenieHHble TpeboBaHWA. Tak, KOH-
ueHTpauua MNIC B HUXHeN (C1) N BepXHeWn (Cz) TOUKaX KaMbpoBKMN AOMKHbI HAXOAUTHCS
B Npefenax AnanasoHa nsmepernii: C < C , < C. 3pecb C 1 C, — HUXKHAA 1 BepXHAA
rPaHyLa AMana3oHa M3MepeHus, cooTBeTcTBeHHO. Kak npaeuno, C = 0. [ockonbky ans
KanuOpOBKY B HIXKHEN TOUKe UCMOSb3yeTca uncTbin Bo3ayx, C, = 0.

PasHuLa Mexay 3HaUEHUAMY HXKHEN 1 BEPXHEN TOUKe KanOpPOBKY He AOMKHbI ObITh
meHee 10% ot guanasoHa nsmeperuin: C, > 0,1C,. B pexxume "Kanmbposka 0" nsmepsaemoe
npr6opOoMm 3HayeHne He AOMKHO oTmyaTbea ot 0 (C,) Gonee yem Ha 20% OT AnanasoHa
n3mepenun (C). B pexxume "Kannbposka MI'C" koHueHTpauma MIC (C,) moxeT oTanyaTbea
OT M3MepPAEMOro 3HaueHnA He bonee yem Ha 50%.

B xofe npoueayp KanmbpoBKy MOTyT BbIBOAUTHCA COOOLLEHNA 06 OLWIMOKaX:

YcnoBue Ownbka Kop
(cyyetomC =0mnC =0) ownbKn
"Kanu6poska MMC": C, > C, 3HaueHue MIC Bbllwe MaKCMManbHO AoMy- Er0]
CTUMOTO
C,<0,1C, Cnvwkom mano 3Hadvenue MNIC (C) Er03
"Kanmbposka 0": C > 0,2C M3mepaemana KOHLEHTpauma mnpeBbiaeT
" " ” Er04
Kannbposka MIC": C > 1,5C, | MakcmanbHO AOMyCTAMYO
"Kanubposka 0": C < -0,2C, | /i3mepsemasa KOHLEHTpaLua HUXe MUHI- Er05
"Kannbposka MNrc": C < 0,5C2 MasibHO JOMYyCTMMON
KannbpoBka He BbIMoOSIHEHA (BHYTPEHHSASA
Er06
olwmnbKa ceHcopa)
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Pexxum KannbpoBKu

Ana exoda e pexum kanubposku B OCHOBHOM COCTOSIHUM HaXXMWTe U yaepKuBaiTe
BbIBOP (puc.15). fanee Heob6xoamMmo BBeCTY Naporb. MNMaponb coobulaetcs nponssogu-
TesieM UCKJTUYMTENBHO YNOTHOMOYEHHbIM MM CEPBUCHBIM LieHTpam. pu BBoge napons
KHonka "OK/+" ncnonb3yetca ana ycTaHOBKM 3HaueHus paspsaga, BbIbOP — ana nepe-

xoda mexxgy paspsagamu. Beega naponb, HaxmuTe [TOPOT.

fnopono Onopor?
@ 2
O1HC)% ) v
N\ _J
(nopon O Onopor?
Xl hg G
N\ _J
Gopor1 O Onopor?
OK/+
Zatelbg G
N\ _J

nopor1(C)  (Onopor2
EEZ LIRS

Maponb BepHbIN

Mocne npaBWIbHOrO BBOAA MapOJs BKIIUAETCA PEXUM KanubpoBKu. Mogpexxnmbl
"Kanubposka 0", "Kannbposka MNMC" 1 MeHIo BbIxoda 13 peXK1Ma KaJIMOpPOBKU Mepekito-

yatotca kHonkow MOPOT.

nopor1(0) (Onoror2

[IAP)®

nopor1(0) @) nopor?

/___ [

Gopor 10 O nopor?

B

- J

(|10Por1 @) Onopor?

SLEL)®

- J

nopor1(0)  (Onopor2 nopor1(C)  (Onopor2

73 |

Maponb BepHbIN

Mopor

SCEL)®)

U

nopor1(0) (Onoror2 nopor 1 (0) (Onoror2

Bosspat
OK/+ B OCHOBHOE
cocTosHMne
UUEA)®

[rCie|

Mopor

)

Mepexop K
Kanmbposke 0
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Ana exoda e pexxum "Kanubposka 0" npu otobpaxeHun YCt0 HaxmuTe "OK/+" Ha
MHAMKaTope 0Tobpa3nTca 3HaueHne Kannbposkm 0000 (20.90 ana Kucnopoaa) u 3aro-
putcs nHaukatop Mopor 1. Haxxkmute "OK/+", HauHeT oTobpaxaTbCs n3mepsemas KOH-
ueHTpauusa. YoeauTecb, YTo OHa AencTBUTENbHO 6nm3ka K 0 (kK 20,9 ans Kucnopopa).
O TOM, UTO M3MepsAemMas KOHLEHTpaUUA HaxoAUTCA B AOMYCTUMOM Auana3soHe, CBUAe-
TeNIbCTBYET MUraHUe XeToro ceetoamona. BoinonHrTe KanmbpoBsky, Haxkas "OK/+". [na
OTKasa oT KannbpoBku HaxkmuTe MOPOT.,

nopor1(0)  (Onoror2 noror1@  (Onopor2 noror1 @  (Onoror2

SLEOQN®) I | *U00® | =

T ®

BHymaHpe! XoTs B pexume "Kannbposka 0" 3HaueHwe NIC He BBOAUTCA, HapyLUEHVIE YCIIOBUI
KasMOPOBKM BO3MOXKHO: Hanpyrmep, Mo KakMM-TO NprimHam 3HaueHvie C, 0Ka3anochb CMWIKOM
6nm3Ko ot C,. B 3ToM ciyuae eNTbiii CBETOAVOA MUraTb He GyaeT, 1 Npu NOMbITKe BbINOAHNUTL
KanmbpoBKy nossuTca coobLueHne 06 owmbke (Er01-Er03). AHanornyHo, coobueHune o6
owmnbke (Er04, Er05) noaABWTCA 1 NP NOMbITKE BbIMNOMHUTb KaMOPOBKY, ECNTN N3Mepsi-
eMas KOHLIeHTpaLmA OKaXKeTcA BHe JONyCTMMOro fuana3oHa.

B cnyuae ycneluHoi KanvmbpoBKy Ha MHAVIKaTope Ha 2 ¢ otobpasutca YCI. Mpu 3tom nprbop
ocTaHeTcA B pexxvme "Kanmbposka 0" 1 MpoaomKmT NokasbiBaTb N3MePAEMYIO KOHLIEHTPaLMIO.
[na nosTopHoii Kanmbposk 0 HaxmuTe "OK/+". [inA Bbixoga 13 3Toro pexxuma Haxxmute MOPOT.

nopor 1 @ (Onoror2 noror1 @ (Onoror2 nopor1 @ (QOnoror2

5e

G grrle ooale |

Pexxum "Kanubpoeka no MIC" cnegyeT nocne BbixoAa U3 pexnmMa "Kanubposka 0"
Ina Bxopa B Hero HaxkmuTe "OK/+". MNpwn 3Tom 3aroputca nHgmkatop Mopor 2. OTkas ot
kanunbposku MIC - kHornka MNMOPOT.

noror1 ()  (Qnoror:2 - nopor1()  @noror2
/7/‘[ o “ ® Beop 3HaueHua MIC “

B pexume "Kannbposka MNIC" BBegute KoHUeHTpauuio mcnonbyemoin MIC (nnm
NOATBEPANTb paHee COXpPaHeHHOoe 3HayeHune). BBog 3HaueHua MNI'C nonHOCTbIO aHano-
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rmyeH Beofy nopora: ¢ nomolbto BbIBOP Bbibrpaem paspsg, kHonkon "OK/+" 3agaem
Tpebyemoe 3HaueHue, feCATMYHAsS TOUYKA B TEKYLLEM pa3psaie BBOAUTCA ANMTENIbHbIM
yaepxaHuem BblBOP. 3apaB 3HaueHwme MNI'C, HaxmuTe NMOPOT n noaTteepante "OK/+"
Mpubop nepenget B pexum kanmbposku MNIC. Onsa otkasa ot yctaHoBKU MNIC HaxmuTe
MOPOI - Bbl NepergeTe B Hayano pexnma yctaHosku MIC.

K kannbposke
(Mopor) nopor1(C)  @noror2
UEEL/ (Y I'I UEE [_/ ° Bbixon

T
“ K BBOAY 3HaueHna MIC

nopor1 () @ noror2

MNomHuTe, KoHUeHTpauua MIC gomxHa cocTaBnATb He MeHee 10% OT BepxHel rpa-
HULbI Anana3oHa N3MepeHusa 4aHHOro AaTuMKa, HO U He NpeBbIWwaTh ee. B npoTnBHOM
cnyyae BBopA 3HaueHus MIC HEBO3MOXeH: NP NonbITKe BBOAA byaeT BbljaHO coobLe-
Hue 06 ownbke (Er01-Er03) 1 NnpeanoxeHo NOBTOPHO 3aJaTb 3HaYaeHuMe.

noror1(Q)  @noror2 noror1 ()  @nopor2 noror1 ()  @nopor2

Z3H)® | " gCrie | c54|®

Bepsa 3HaueHwme IMIC (nnn noaTBepAnB coxpaHeHHoe) Knasuwen "OK/+", Bbl nepen-
[leTe HEMOCPeACTBEHHO K KanubpoBske. [Mpy 3TOM Ha UHAMKATOpe oTobparkaeTcsA 3Have-
Hue n3MepsaemMon KoHueHTpauuu. NMoaas Tpebyemyto MI'C, nogoxanTte He MeHee 3 MUH
n ybegntecb B CTabMnbHOCTU M3MepsieMblX 3HaveHWI. [locne yero nposeanTe Kanu-
6poBKy, HaxaB "OK/+". B cnyuyae ycnelHon KannbpoBKY Ha MHAMKATOpe Ha 2 ¢ 0Tobpa-
3utcs YCI. Mpw 3Tom npubop ocTaHeTcs B pexkmume Kanmbposku MNIC v npogomkut oTo-
OGparkaTb M3MepPAEMYIO0 KOHLIeHTpauuto. [na NoBTOPHOM KanmbpoBKu HaxxmuTte "OK/+"

[ns BbIxoda u3 pexxkuma KannbposBky B OCHOBHOe cocTosiHMe HaxkmuTte MOPOT n nog-
TBepamTe KHonkon "OK/+". [Insa Bo3Bpata B pexum "Kannbposka 0" HaxxmuTte [MOPOT.

Bosspat
B OCHF:)BHOE
noror1(0)  @nopor2 noror1(0)  (Onoror2
coctoaHue

c5H(® | I UUEF® | G nepecons
‘“ KanMGpoBKe 0
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OCHOBHOE COCTOoAHNE Bbi6op Bsop napons OK/+ Boi6op
i G| Bmonnapon | (o) (@uteD
"

A 4

Her —
< Maponb BepeH?
Ha
l Kanubposka 0
CoobLyeHne]
-OK/+ 0000 -OK/+ Ycnosua kannbposku | Her |

— 2, (20.9) anA O -, BbINOMHEHbI? »| 06 ownbke

- 2

YC1.0

la
o
) x o

Taiim-ayT Vi3amepseman Er.06

10 MuH KOHLEeHTpayus 4@
o Kanvu6poska :
(Nopor) 2c

Kannbposka Mrc

nrc

A

»

OK/+ <
— 3| Bsop3HaueHus |¢
nrc
A
2
v
BsepneHHoe OK/+ /| Ycnosus Kanubposku | Het Erg;
< r.
out? 3Hauenue MIC BbINOJIHEHbI? Fros
Bbixo,
rven
la
(BbiGop) (Mopor)

N3mepsaemas

KOHUeHTpauyna
Tanm-ayT 10 MUH

- K

He Haxknmanu KHoMKun
30 c (kpome n3mepeHuin Kanu6poska 2¢
KOHLIEHTPaLMI B pexmmax v
KanMbpoBok) | YCI. | | Er.04 || Er.05 | | Er.06 |

Puc.15. MeHto kanubposku
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13. BO3MOKHbIE HEMCIMPABHOCTU U CMOCOBbI UX YCTPAHEHUA

la3oaHanm3atop "CeHCOH" — BbICOKOHAZEXHbI Nprbop. OfHAKO OTKasbl BO3MOXHbI,
HeKoTopble U3 HUX NpuBefeHbl B Tabn.8. OTKa3 ¢ MaKCMMasibHOW BEPOATHOCTbIO 00Y-
CNOBJIEH OAHOWM M3 ABYX MPUYMH: HapyLUEHWEM 3MeKTPUYECKMX KOHTAKTOB B pa3b-
€MHbIX COeVIHEHMNAX U BbIXOAOM M3 CTPOA UyBCTBUTESIbHbIX 3/1eMEeHTOB. B nmepsom

Tabnuya 8. Cnocobbl 10KaAnU3ayUU HEKOMOPbIX 803MOXHbIX HeucnpasHocmet

HeucnpasHocTb

Cnoco6 ycTpaHeHus

Mprb6op He BKMOYAETCSA, HE ropuT
WHAWUKATOP, Y HET CUTHANOB HU
no ofHOMY 13 UHTepdeiicoB

MpoBepbTe NOAAPHOCTb NOAKOYEHNA
Kabens 3neKTPOonuTaHs, NOAKIoYeHne
NPOBOAOB B Pa3pblBHOM KOJIOAKE
NUTaHWA, NPaBUIbHOCTb GrKcaLmm
pa3beMHbIX YacTe Pa3pbiBHOW KONOAKN

PaboTaeT ungunkaTop, npnbop
BEPHO pearnpyeT Ha U3MeHeHne
KOHLIEeHTPaLWK, HO HEeT CBA3M Mo
npotokony HART

Y6enuTtecb B HanMumMy ToKa B KaHase
“TokoBas netna”. [lpy HeobXxoAMMOCTH
3aMKHUWTE TOKOBYIO JIHUIO MEXAY
BbiBoAamun Gnd n 4-20 pe3ncTopom ¢
conpotumeneHmem 250-600 Om.

PaboTaeT uHgukaTop, Nprbop

BEPHO pearnpyeT Ha U3MeHeHwne
KOHLIeHTpaLuK, eCTb CUTHa B KaHase
"TokoBadA neTnsa", Ho HeT obMeHa

no kaHany RS-485

MpoBepbTe NOAPHOCTb NOAKIOUEHWSA
NPOBOAOB CUrHANIbHOTO Kabens
K Konogke RS-485

Ha nuueBo naHenn ropuT XenTbin
cBeTOAMnOf, Ha nHanKatope — Err, HO
ecTb curHan (ot 4 go 20 mA) no KaHany
"TokoBas netna 4-20"

MpoBepbTe nogkntoyeHne pasbema NCM
K 371eKTPOHHOMY Mogysto. CHUMMTe
3aLUUTHYIO KPbILKY U NpoBepbTe
npasunbHOCTb nogkntoyeHna NCM K
nHTepdelricHomy moaynio. Yoeautech B
ncnpasHoctn ICM

CpabaTblBaeT MHAMKATOP MPEBbIWEHNSA
nopora, Ho He cpabatbiBaeT C3Y (ecnu
ecTb)

MpoBepbTe pexnm BrnoveHna C3Y

HeBepHo cpabaTbiBalOT NHAMKATOPDI
NpeBblleHVs MOPOros

MpoBepbTe NPaBUAbHOCTb YCTAHOBKM
MOPOroBbIX 3HAUEHUIA"




PYKOBOACTBO no 3KcnnyaTaynn

IMpoBepbTe nogkntoyeHne pasbema NCM

Ha nuueBow naHeny roput XenTbii K 3N1eKTPOHHOMY Mogynto. CHUMmuTe
cBeTofmon, Ha nHankatope — Err, Ho 3aLYUTHYIO KPbILKY U NpoBepbTe

ecTb curHan (ot 4 go 20 mA) no KaHany npaBuAbHOCTb NogkntoyeHnsa NCM K
"TokoBas netna 4-20" nHTepdericHomy moaynio. Yéenuteco B

ncnpasHoctn NCM

CpabaTblBaeT MHAVKATOP NPEBbILLEHNSA
nopora, Ho He cpabatbiBaeT C3Y (ecnu MpoBepbTe pexnm BrnoveHna C3Y
ecTb)

HeBepHo cpabaTbiBaloT UHAUKATOPDI MpoBepbTe NPaBUAbHOCTb YCTAHOBKM
NpeBblLLEHVA MOPOroB MOPOroBbIX 3HAYEHUIA

MpumevaHme:  — mosbKo 0/15 Cep8UCHbIX CITYXO.

Cnyyae C HeMCnpaBHOCTbIO MOXKET CNPaBUTbCA MOMb30BaTeslb, BO BCEX OCTajlbHbIX —
OBPALLAVTECb B CEPBUCHYIO CJTYXKBY npeanpuaTis-M3roTOBATENA UAKN B aBTOPU30-
BaHHbIV CEPBUCHbIN LIeHTP!

14. MPABWJ1A TPAHCNOPTUPOBAHUA U XPAHEHUA

TpaHCcnopTUpOBaHMe YyNakOBaHHbIX ra3oaHannM3aToOpPOB MOXKET MPOU3BOAUTbLCA
BCEMV BMOAMU TpaHCNopTa 6e3 orpaHUYeHns PaccTOAHMUSA, CKOPOCTM U BbICOTHI.
YcnoBusa TPaHCMOPTMPOBAHUS B YaCTU BO3AENCTBUS KIMMATUYECKMX (AaKTOPOB
[OJIKHbI COOTBETCTBOBATb pasgeny 10 ycnosuam 3 TOCT 15150-69.

Mpn nepeBoO3Ke OTKPbITbIM TPAHCMOPTOM ra3oaHann3aTopbl B yNakoBKe JOMMKHbI
ObITb 3aLWMLLEHbl OT BO3AENCTBMA aTMOCHEPHbIX OCafKOB.

Mpn TPaHCMOPTMPOBAHUN OOMKHbI COGMIOAATLCS MpaBUa NMepeBO30K, Aeu-
CTBYIOLLME Ha TPAHCMOPTe COOTBETCTBYIOLEro BMAaA.

YcnoBunA XxpaHeHusa ra3oaHannsaTopa AOoJIKHbl COOTBETCTBOBATb YC/IOBUAM Xpa-
HEHUA B 3aKPbITbiX HeoTanameaembix nomeweHmnax (FMOCT 15150-69, paspen 10,
yCnoBusA xpaHeHua 3). B okpyxatolem Bo3yxe He JOMXKHO CofepKaTbCA KOPpPO-
31IOHHO-AaKTVBHbIX Fa30B 1 NMapoB.

B 3uMHee BpemA BCKpbITUE TPAHCMOPTHbLIX ALWMKOB AO/KHO MPOU3BOAUTLCA
TOJNbKO MOC/Ie UX BbIAEPKKU B TeUEHre 2 4 B CyXOM OTanjavMBaemMoM NOMeLLeHUN.
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15. KOMIUJIEKT MOCTABKU
1.B cnyyae razoananutnyeckon cnctembl — A "CeHcoH-CM-9001" n mogynb MKTU-2;
2. B cnyvae rasoananusatopa - A "CeHcoH-CB-5031"
3.Knoy MarHUTHbIN;
3.MacnopT;
4 PyKoBOACTBO MO 3KCnayaTauuu;
5.YnakoBKa;
6.[lononHUTeNbHbIE NPUHAANEXHOCTN (MO BbIOOPY 3aKa3umKa):
« KabenbHble BBOADbI
« bnok nutaHna 24 B
« Ounbtpbl BO3ayLWwHble PB-7031 (KomnnekT 5 Wwr.)
«  OunbTpbl BNaxHoct BJ1-7031(koMnnekT 3 Wwt.)
- [peobpazosatenb nHTepdeica RS-485-USB
« Nynbt nporpammuposanusa MK-01
+  Ko3blpekK 3awWwmnTHbIN
« [nacTnHa KpenexHas yHnBepcanbHas
« bapbep nckpobesonacHoctn bA-Exia-130-24
« bapbep nckpobesonacHoctu bU-Exia-3A-16
« CBeTo3ByKOBOe ycTponcTeo C3Y-01
« Pa3vem nogknioueHna HART-kommyHMKaTopa
Mo »enaHuto 3aKa3uyrKa KOMMIEKT 3aKa3a MOXET OblTb U3MEHEH W/ JOMOJTHEH.

16. TAPAHTUU NPEANPUATUA-U3TOTOBUTENA

MpennpuaTre-n3rotoBuTesb rapaHTupyet cootBeTcTBue IC "CeHcoH" TpeboBaHKAM
TexHunyeckux ycnosum TY 26.51.53-002-17182181-2017. lNpepnpuatre-n3rotosm-
Tenb rapaHTupyet paboty A npu cobniogeHnr ycnoBuin SKCnayaTaunm notpebure-
NieM, a TakXKe YCJIOBUIN TPAaHCMOPTUPOBAHNA U XPaHeHMA.

Cpok cny»k6bl ra3oaHanm3aTopa npv Cob/10AeHNN U3JI0KEHHDIX B HACTOSILLEM OKYMEHTe
NpaBwWi 3KCMyaTaumy, TPAHCMOPTMPOBAHNA U XPaHEHWSA, a TakKe Mpu CBOEBPEMEHHOM
3aMeHe ra3oBblX CEHCOPOB 1 PAaCcXOAHbIX MaTepuranos coctaBndAet 10 net. B nacnopre yka-
3aH OPUEHTVPOBOYHBIN CPOK CiTy»Obl FA30BOr0 ceHcopa. HeobxoanmMocCTb 3amMmeHbl CeHCopa
onpeaensaeTcs Npy oYepeaHOM NPOBEPKE PaboTOCMOCOOHOCTY Ui NPV MOBEPKE.

FapaHTUINHBIN CPOK Cny»6bl 0bopynoBaHusa IC cocTaBnseT 24 mecsua CO AHA NPo-
[axu (B COOTBETCTBMYM C OTMETKOW B MacrnopTe npubopa) 6e3 yueta ceHCOpoB. [apaHTuii-
HbI CPOK CNY»Obl CEHCOPOB — 12 MecALeB CO AHA Npoaaku. APaHTUIHBIN CPOK XpaHe-
HuA TC — 9 MmecALEeB CO AHA NPOAAXKMN.

B TeueHure rapaHTUNHOrO CPOKa NpenpusaTMe-n3roToBUTeNb 06s3yeTca 6e3B03-
ME3[IHO YCTPaHATb BbiABNEHHble AedeKTbl UM 3aMeHSATb BbllleLne N3 CTPOS YacTu
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nnbo Becb NprbOp, eciiv OH He MOXeT ObiTb UCMPABNEH Ha NPeanpPUATUN-U3FOTO-
BuTene. Mocne 3aBeplueHnsa rapaHTUNHOrO nepuoda NpeanpusaTue-n3roToBUTENb
obecneymBaeT NOCTrapaHTUNHOE CEPBUCHOE 0OCNYyKMBaHMe.
lapaHTUHbIe 0bA3aTeNbCTBa NPeKpaLlaTCa:
« Npu 0GHAPYXEHNY MEXaHNYECKIMX MOBPEXAEHUN Npubopa,
« NPV HaNIMYMU BOZAbI, FPA3M, MOCTOPOHHMX NPEAMETOB U HACEKOMbIX BHYTPU KOp-
nyca ra3oaHanusartopa,
+ MpPU HECAHKLUOHMPOBAHHOM V3MEHEHUN KOHCTPYKUUM NnbO HacTpoek npubo-
pa,
« MPU CHUXXEHUM YYBCTBUTENBHOCTU CEHCOPOB B pe3ynbTaTe paboTbl B cpefie Hepo-
NMyCTUMO BbICOKMX KOHLIEHTPALMI aKTUBHbIX ra3os.
BoccTaHOBREHME YTEPAHHOIO NAcNopTa Ha ra30aHann3aTop 1 OTMETOK CMOBEPKM
NpPOBOAUTCA 3a AOMONHUTENbHYIO NaTy.

17. NMPEOANPUNATUE-U3TOTOBUTEJIb

000 "HUNUT"

Appec: Poccunn, 123592, r. MockBa, yn. Kynakosa, 20, ctp.1l
nom. X1V, 371. 3, kom. 10, 11, 52-57

Ten./: (495) 7884450,

®akc (495) 7884442

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,




MNpunoxeHue A. Cuctema KOMaHg, ﬂ

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
6aliTa cogeprkatca
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




MNpunoxeHue A. Cuctema KOMaHg, E

®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 :|
O © O Gnd — Gngd R Tx
- + 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-
LUVMBaeMOro napameTpa (Hanprmep, AiA 3anpoca KOHLEHTpaum ucnosnb3yetca 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
noceiiame 00HO8peMeHHO 08e KOMAHObI! He oTnpaBnAnTe KOMaHAbl Yalle, YeM pas B
1 ¢. B cnyyae HenpoxoxAeHUsi KoMaH/bl MOBTOPUTE ee OTNpaBKy yepes 1 ¢. MoMHuTe,
YTO YNCJIO UMKIIOB 3anncu/yaaneHus B SHEProHe3aBUCMMYIO NaMATb OrpaHnyeHo!

3. YcTaHOBKa coegnHeHNnA

« Nopkniounte A nnn Tonbko MICM, Kak onucaHo B n.1. lNpeaBaputenbHo ybenu-
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 £ AvicnieTuep yCTpocTB j i = |E|| X|

{| 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 [I1ICKOBbIE YCTPOIACTBA

3BYKOBbIE, BUACO U UrPOBBIE YCTPOMCTEA

= Knasnatypel CroiicTa: XR21B1411 USB UART (COMS) 3 2 x|
: KomnstoTep 5
KOHTpOMNeps! YHUBEPCANEHOI MOC/IeA0BATENBHOIA WiHb! USB Osume Port Settings IﬂpﬁﬁBEp | Caenenuﬁ]
MOHUTOPE!
B 1) M 1 WHble yKaseiBaroLMe YCTpolicTea
£ % MopTel (COM U LPT) Bits per second:
ﬁ:,_‘f XR21B1411 USB UART (COM8
’;} MocneaosaTenbHeIA MopT (COM1) Data bits: |8 v
+1- %88 Mboleccopt!
‘ ‘ Parity: |None v
‘ Mpogn1 06opyaoEsHHa Stop its: 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. ba3oBas npoueaypa KaNMOPOBKN YyBCTBUTENBHOCTU MO NOBEPOYHbIM
ra3soBbiM cMecAM

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

35

120

2
3
4
5
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.

3HayeHue IZ

CmeLleHrie HanpsiXKeHNs BHYyTPEHHEro
HYNSl YCUAUTENA OTHOCUTENIbHO
Hanps»xeHna 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.
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NMPUNOKEHUE B. MPOTOKOJ1 HART

HACTPOWMKA U KAJIMBPOBKA NPU MOMOLLU HART-KOMMYHUKATOPA

B I'C "CeHcoH" peanusoBaH npotokon HART Bepcun 7.06. IToT NnpoToKon obecneunsaet
obmeH no kaHany "TokoBas netnA4-20 MA" co ckopocTbto 1200 6oa. Drsnyecknii ypoBeHb
npoTtokona HART ocHoBaH Ha ctaHfapTe Bell 202, npegnoxeHHom B 1976 rogy Koprno-

a)
[a30aHan n3atop

24B 24B MNcTouHuk
Gnd Gnd nutaHua

MNpremHnK
aHanoroeoro
curHana 4-20 mA

6)
la3oaHanusatop
248 248 WNcTouHuk
Gnd Gnd nuTaHwa
250 Om
4-20 — ] .

HART-
KOMMYHMKaTOp
B)

[a30aHan nsatop

248 WcTouHuk
Gnd nuTaHua

HART-
KOMMYHMKaTop

Puc.B1. BapuaHmei nookoyeHus HART-kommyHukamopa



PYKOBOACTBO no 3KcnnyaTaynn

pauven Bell Systems gns nepepauu
JaHHbIX MO TefledOHHbIM JIMHUAM.
B ocHoBe npoTokonia o6mMeHa nexnT
MeTOoA ABYXYACTOTHOWM MaHMMynALUN
(1200 'y —"1" 2200 My - "0").

[na cBA3M C razoaHannsaTtopom
no npotokony HART Heobxogum  Puc.B2. Pazsem nodknwoyeHus HART-
HART-koMMyHVKaTOop nnbo KMHOe  KOMMYyHUKamopd
YCTPOWCTBO, BbiMONHAKOLWEe PYyHK-
umn Master B cetn HART (Hanpumep, cneunanm3vpoBaHHbIN MPOMbILLAEHHbIN
KoHTponnep nu6o HART-moAem 1 nepcoHanbHbI KOMMNbIOTEP C COOTBETCTBYHO-
WMM nporpaMmHbiMm obecneyeHnem). HART-npoToKon Mo3BoMsAEeT CUMTbIBATHCA
M3MepeHHble 3HaYeHUA KOHUEeHTpauuu, Nnpon3BoANTb HAaCTPOMKY NOPOroB cpa-
6aTbiBaHMA U KannbpoBaTb razoaHanmsatop. TakKe BO3MOXHbI PeXUMbl TeCTU-
poBaHuA KaHana "TokoBaa netna 4-20 MA", rasoaHanusatopa 1 gpyrme BO3MOX-
HocTu. MonHbIN Habop nopgaepmBaembix KomaHg HART-npoTokona npusefeH
B MNpunoxeHun I.

B I'C npepgycmoTpeHa BO3MOXKHOCTb YCTaHOBKM MOPOroB U KanubpoBKU nocpes-
ctBom HART-kKommyHMKaTopa. Bo B3pblBOGE30MACHON 30HE KOMMYHUKATOP MOXHO
NoAKIYaTh K MHTepdelicy "TokoBas netns 4-20 mA" B o601 Touke. [Npu 3TOM B TMHUK
JOMKEH TeUb TOK, UTO MPOUCXOAUT, €CNIN K JIMHWAM MOAKITIOYEHO ellje OAHO Mnpuem-
HOe yCTPOWCTBO, Hanpumep, Komnblotep ¢ HART-mogemom nMbo npremMHmK curHana
"TokoBas netna 4-20 mA" (puc.B1 a). B npotnBHOM ciiyuae mexxgy nuHuamn "4-20 mA"
1 "3emna" HeobXoAMMO YCTaHOBUTb pe3ncTop conpoTtusneHem 250-500 Om — Hanpu-
Mep, HeroCcpeaCcTBEHHO Ha BXOAHbIX KOHHEKTOpax KOMMYyHVKaTtopa (puc.B1 6) mnnu
Ha pa3beMme B 3NIEKTPOHHOM 611oKe nprbopa (prc.B1 B).

Ecnn KoMmyHMKaTOp mnoAknvyaeTca BO B3PbIBOOMACHOW 30HE, ero BXOA-
Hble Lenu JOMXHbl COOTBETCTBOBaTb TPeOOBaHUAM K MCKPobHe3onacHbIM Lienam
KaTeropuu ia. na pa6otbl ¢ HART-KOMMyH/KaTOpamun BO B3PbIBOOMACHOWN 30He
IC ponkHa 6bITb OCHAlLeHa ONUUOHANIbHBIM pa3beMoMm (puc.B2). Takon pasbem
dbopmMupyeT Ha BbiIxoge MCKpobesonacHylo Lenb Kateropuu ia. [na ynobcTtsa
noaknoyeHua B komnnekte ¢ [C ¢ pa3bemom HART-KOMMyHMKaTOpa NoCTaBnA-
eTcA cneumanbHblil Kabenb Ansa ynobcTBa NOAKNOYEHUA KOMMYHUKATOPOB 60/1b-
WHHCTBa npowusBoauTenei. be3 cneyuanbHoz2o pazvema nodknawoyeHue HART-
KOMMYHUKamopa 8 ondacHotli 30He Hedonycmumo!

Ona kanu6posky C "CeHcoH-CB-5031" B HART-KOMMYHUKaTOp Heobxoaumo
3anucaTtb DDL-onucaHune npunbopa "CeHcoH-CB-5031" [Ins 3TOro BOCNonb3ymnrech
PYKOBOACTBOM MO 3KcnnyaTaymm sawero HART-KoMMyHMKaTopa 1 pekoMeHgaum-
AaMmun ero npoussoautena. ®ann DDL-onncaHna JoCTyneH Ha canTe www.senson.ru
nn6o no 3anpocy.
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PykoBoACTBO MO 3KcnnyaTauuy

PABOTA C HART-KOMMYHUKATOPOM
Mogkntounte HART-KommyHuKaTop K IC. ins atoro nmbo nog-

&
KNloumTe KOMMYyHMKaTop mMexay nposofdamu "4-20" 1 "3emna"  Wiconcentration sensor:SENSON
(puc. B1), nubo BoCMOnb3yiiTech CneumanbHbiM pasbemom T ——
1 kabenem. Ecnn Ha nuHum "4-20" HeT Apyrux yCTpOWCTB, ee 2By Looprcurront 4059 mA

HeOoOXOAVMO Harpy3uTb Pe3nCTOPOM C COnpoTHBeHeM 250- Hieen.sotin
500 Om. Crpyktypa meHio HART-komMMyHMKaTopa nprBeaeHa
Ha puc. B3.

Bknounte KOMMYHMKATOp W BbIMOMHUTE Npoueasypy
coeavHeHua I'C. MNocne coeArHEHUA Ha SKpaHe KOMMYHMKaTopa 0To6pasnTca usmeps-
emas KoHueHTpauusa (napameTp PV) n BennumHa Toka B nvHmum 4-20 (PV Loop current).

C nomoLybto HART-KOMMYHIMKaTOPa MOXHO BbINOSHATb ClIeAyHoLLe YCTaHOBKN:

« Ha3Hauatb agpec B cet HART (Polling ID, Poll adr);

+ 3afaBaTb KOPOTKYIO MeTKy (Tag) — naeHTUdVKaTop ANVHONM A0 8 CUMBONOB;

+ 3afaBaTb JJIMHHYIO MeTKY (Long tag) — ngeHTudunKaTop AmHow oo 16 cimeonoB
+ 3afaBsatb coobleHvie (Message) 32 cimBona;

+  YCTaHOBWTb MOPOr cpabaTbiBaHS;

+  BbINONHUTb KaNMOPOBKY Nprbopa.

BynbTe BHUMaTeNbHbI! /3MeHATb Nobble HACTPOWKIM NPUbopa MOryT TONbKO KBanduumpo-
BaHHble CNeLManuCTbl, aBTOPK30BaHHble Npor3BoamTenem. HecaHKLMOHNPOBaHHOE 1 HEKBa-
NMPMLMPOBAHHOE U3MEHEHIE HACTPOEK MOXKET NMPUBECTY K HEKOPPEKTHOW paboTe IC n paxe
K BbIxogy ee u3 ctposl!

HasHauenwue Polling ID

Cetb HART npepnonaraet BO3MOXHOCTb MOAKIOUEHUA MO LdpPoBOMY KaHany 10 16 patuu-
KOB (avana3oH agpecos 0-63, B 6onee paHHUX Bepcusx npoTokona — 0-15). B ceTn MoXeT 6bITb
TONbKO OfMH AATUMK, NepeaaloLLniA AaHHbIE MO aHanoroBoMy KaHasy, ero Polling ID = 0. Mpwu
YCTaHOBKeE APYroro 3HaUeHVA apeca onpoca TOKOBbIN BbIXO[ aBTOMATUYECKM YCTaHaB/IMBAETCA
Ha ypoBHe 4 MA 11 He 13MeHAeTCA B xoAe n3mepeHnii! M3HauanbHo Bo Bcex IC"CeHcoH" ycTaHOB-
neH Polling ID =0.

[Ina ycraHosku Poll adr B meHto HART-kommyHUMKaTopa Bblbepute pasgen 4.Device Setup,
3aTem 1.Basic setup. B oTkpbiBLUEMCS MeHI0 BbibepuTe 1.Poll adr 1 3agalite Tpebyemoe 3HaueHue.
INo 3aBepweHun HaxxmmTe ENTER, a 3atem SEND.

By

Concentration sensor: SENSON [Concentration sensor: SENSON
Online Device setup

1PV 0.031 vol% 1 Basic setup 1 Poll addr 0
2 PV Loop current 4.099 mA 2 DiagiService 2 Loop current mode Enabled

3 Review 3 Detailed setup SENSON
4 Device setup 272222227227722.
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Concentratio?sensor:SENSON
Basic setup

1°Poll addr
2 Loop current mode Enabled

3 Tag SENSON
4lLong tag

O6paT|/|Te BH/MaHWME, YTO Npn N3MEHEHUIN Poll adr cBs3b ¢ KOMMYHVKATOPOM MOXKET NMpepbl-
BaTbCA — HeO6XO}ZlVIMO 3aHOBO BbIMONHUTD Npoueaypy NOAKIIOYEHNA.

HasHauyeHue Tag, Long Tag n Message
B meHto Basic setup BbibepriTe COOTBETCTBYIOLLME CTPOKMU, BHECUTE M3MEHEHWA 1 COXPaHUTE
HOBbIe 3Ha4YeHUA

YcTaHOBKa Noporos
B meHto Device Setup BbibepuTe pasgen 3.Detailed setup — 1.Sensors — 1.Concentration
sensor. 3atem BblbepuTe NyHKT 4.Sensor tresholds.

= H!
[Concentration sensor: SENSON Concentration sensor: SENSON
Device setup Detailed setup Sensors

1 Basic setup. 1 Sensors
2 Diag/Service 2 Output condition
3 Detailed setup 3 Device information

1 Concentration sensor
2 Max dev vars

B oTkpbiBwemca meHo Bblbepute Mopor 1 (Treshold 1) wnn Mopor 2 (Treshold 2)
1 3apanTe Tpebyemoe 3HauyeHue, HaxmunTe ENTER, a 3atem SEND.

& [B[X] ER
Concentration sensor: SENSON Concentration sensor: SENSON Concentration sensor:SENSON
Concentration sensor Threshold 1 Sensor thresholds

1 Concentration 0.007 vol% 0.500 vol% 1 “Threshold 1

2 Unit vol% 2 Threshold 1 mode

3 Sensor information 3 Threshold 2

4 Sensor thresholds T 4 Threshold 2 mode
5 Sensor trim

Ona nopora 1 MOXHO 3agaBaTb pexnum cpa6aTb|Bava — C diy4dae npeBbllWeHNA
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(Excess) nnu B Korga usmepeHHoe 3HauyeHue HmKe nopora
(Decline). 3HaueHune Decline cooTtBeTcTBYeT pexumy O2.

Kann6poska
Ona KannobpoBKun raszoaHanmusartopa nepengute
B MeHo Sensor trim (Device Setup - 3.Detailed

setup — 1.Sensors — 1.Concentration sensor — 5. Sensor
trim) v BbIGepuUTe HYXKHYIO TOUKY KanMOPOBKY — HVIKHIOK
(Lower point trim) n16o BepxHioto (Upper point trim).

HAY

Concentration sensor: SENSON

[Concentration sensor: SENSON [Concentration sensor:SENSON
[Concentration sensor Sensor trim

1 Concentration 0.007 vol% 1 Lower point trim
2 Unit vol% 2 Upper point trim

'WARN-Loop should be removed from
automatic control

3 Sensor information 3 Sensor trim points
4 Sensor thresholds
5 Sensor trim

MocnenytoT npegynpexpatolyme cooblieHuns: "ToKoBas NeTnis AOMKHA ObiTb BbIKIIIO-
UeHa M3 KOHTypa aBTOMATUYECKOro ynpasieHusa" (B pexume KannbpOBKU U3MePEHUs
OCTaHaABNMBAIOTCS), "MPON30OMAET U3MEHEHVE KAaNNOPOBKI",

3atem noaTBepauTe BbIGOP NepBUYHON NepeMeHHO PV (n3mepsaemblin napametp). Mprbop
0TOOPa3nNT MHOPMALIMIOHHOE OKHO C COODLLEHMEM O JOMYCTYMOM [AUaNa3oHe KOHLEHTPaLM

[Concentration sensor: SENSON

Apply input between Dand 3.2, 5] NOTE Loop may be retured to automatic
previous trim = 0.03. control

Process value is 0.007 vol%. Press OK when

stable.




Fazoananmusartop "CeHcoH-CB-5031"

MrC (Apply input between 0 and 3.2), o KoHueHTpauuy MNIC npy npeapiayLLen Kanmbposke
(previos trim) 1 0 TeKyLLieM 3HAUEHNU N3MEPSAEMON KOHLeHTpauumu (Process value is...). Mopaiite
MIC (Wnn YnCTbIN BO3AYX B Cllyyae KanibpoBkM 0), JOXKANTECH CTAOMIM3aALIMY N3MEPSIEMOTO
3HAYeHUA KOHUEeHTpauun 1 Haxxmmte OK. B OTKPbIBLUEMCA OKHE BBEAWTE 3HAUEHUE KOHLIEH-
Tpauwmu MNIC (gna uncroro Bo3ayxa — 0 nmbo 20,9 B ciyyae AaTumKa Ha KACIOPOA) Y HaXKMuUTe
ENTER. B cnyyae ycnelHoro 3aBepLueHUs KanvbpoBKM NOABUTCA HaNoMMHaHKe 0 Heobxoam-
MOCTV BKJTIOUUTb TOKOBBII BbIXOZ, B KOHTYP aBTOMAaTUYECKOrO YNpaBieHs 1 Npubop BepHeTcs
B MEHI0 KanmbpoBoK Sensor trim.

B meHto Sensor trim JOCTYNHO ArarHOCTUYECKOe MeHE0 Sensor trim poins. B Hem oTobpaka-
loTCA JOMYCTMMble MapaMeTpbl KanMbpPOBKY, @ UMEHHO:

1. HvXHAs Touka kanmbpoBKku — Lower trim
2. BepxHssa Touka Kanmbposku — Upper trim
3. MNMoppepx1Baemble TOUKM KaniMOPOBKM (HVKHSS U BepXHSASA) — Trim support
4. EQvHULA M3MepeHs ToueK Kannbposky — Trim unit
5. MuHUMarnbHoe 3HaUYeHNe HIPKHEN TOUKM KaMOpOBKM — HAp
Min lower trim Frainien e
6. MaKcrmarnbHoe 3HaUYeH e HKHEN TOUKM KaMbpoBKIy — ] = mj
Max lower trim e e
7. MuHuManbHoe 3HauyeHne BepxXHel TOUKY KannbpoBKm — M femerchn, DO |
Min upper trim (Gt o
8. MaKcrmanbHoe 3HaueHne BepPXHEN TOUKM KaiGPOBKM — o I'"f =
Max upper trim EXIT
9. MuHMManbHasA pasHMLIA MeXAY TOUKaMM KannbpoBKM —
Min trim diff

NMPOBEPKA BbIXOOA "TOKOBAA NETNA"
[nAa TecTMpoBaHMA aHaNoOroBoW NHUK Nepefaun "TokoBas neta 4-20 MA" npedycMOTpeHa
BO3MOXHOCTb YCTaHOBKM 3aflaHHOTO 3HauyeHUsA TOKa B JaHHOM KaHane. [inA 3Toro 3angute
B MeHto Loop test (Device Setup — 2.Diag/Service — 3.Loop test). B oTKpbiBLLUEMCA MEHIO, NOCIe
OKHa npegynpexzeHus, Bblbepute Tpebyemoe 3HaueHe Toka (4 MA, 20 MA nMbo npoun3sosb-
Hoe) n HaxxmuTe ENTER.
Mpw BbIXOAE U3 LaHHOTO MEHIO NMPUGOP BEPHETCH K OObIUHBIN PEXKUM PabOTbI.

Hi

[Concentration sensor: SENSON
Diag/Service
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NMPUNOMEHUET.
MPOTOKOJ1 HART. MEPEYEHDb MOAAEPXXUBAEMbIX KOMAHJ

YHueepcanbHble KOMAaHObI (0653amesibHble 0715 8cex ycmpoticme 8 cemu HART)

Kop HasHaueHune Kop HasHaueHune
KOMaHpAbl KOMaHpAbl
0 YrteHre ngeHTudrkatopa 14 YteHune nHpopmaumm
yCTpoWcTBa 0 JaTunke
1 YTteHre KOHUeHTpauum 15 YTeHre nepemMeHHbIX
N eAVHWLbI U3MepeHns npubopa
YteHue 3HaYeHNA TOKa .
D) B KaHane 4-20 (a MA 11 B 16 Homep ¢uHanbHom coopkn
npoLeHTax Arana3oHa)
3 UTeHure 3HaueHUs TOKOBOrO 17 3anunce coobleHNs
BbIXOA,A 1 KOHLEHTpaL K
18 3anucb mMeTKy,
6 3anucb agpeca onpoca Aeckpuntopa n AaTbl
YTeHne apgpeca onpoca 19 3anucb Homepa
7 1 KoHGUrypaLmm TOKOBOro ¢durHanbHol cbopKM
BbIxoza
YteHne Tuna .
8 MHAMAYECKIX 20 YTeHne ANNHHOW MEeTKU
nepemeHHbIX
9 UTeHue nepemeHHbIX C 1X ”gf”g;cﬁgg”gg'gg'ﬁ:r%a
CTaTycom 21 yerp g o
C 33JaHHON AJIHHOW
MeTKOM
YteHune npeHtndmkaTopa
11 YCTPOWCTBA C 3afiaHHOMN
METKOU 22 3anucb AJIIHHOM METKMN
12 YteHune coobuieHns
38 Cépoc dnara usmeHeHus
KoHbUrypauum
YteHne meTKuy,
eckpuntopa (Homep
1 A
3 aHanuTa B Tabnuue CAS) 48 ?:ae:'/éggoggng;gfgab"'b'x
1 patbl ycoByctp
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KomaHObl 06we2o0 npumeHeHuUs KomaHOb1, no0dep>xueaemole moneko I'C "CeHcoH"
Kop HasHaueHne Kop HasHaueHune

KOMaHAbl KOMaHAbl

40 3apaTb pexum 128 3anpoc nopora
($MKCUPOBAHHOMO ToKA 129 YcTaHOBKa nopora

ol CamopuarHocTika 30 3anpoc pexrma nopora
yCTPONCTBa pocp P

42 C6poc ycTpoiicTBa 131 YcTaHOBKa pexnma

nopora

43 Kann6pogka 0

59 3anucb uncna npeambyn
B OTBETE

78 ArpernpoBaHue KOMaHg
yTeHusA

80 YTeHmne KannbpoBOYHbIX
KOHUEeHTpauum

81 YTeHune rpaHnYHbIX

YCIIOBUWIA KanubpoBKu
(onycTMbIX ANana3oHoOB
KoHueHTpauwmin MIc)

82 Kannbposka

83 Bo3Bpat KanmbpoBOUHbIX
3HaUeHW K 3aBOACKUM
yCTaHOBKaMm




