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m FasoaHanuTnyeckas cuctema "CeHcon-CB-5031-CM"

1. BBEAEHUE

FasoaHanutnueckas cuctema (MC) "CeHcoH-CB-5031-CM" — 3bPeKTUBHBIN 1 HAOEXHbIV
Npubop, NOCTPOEHHDIN Ha OCHOBE ra3oaHanmsatopa "CeHcoH" ucnonHeHma CM moaenu
9001 (B manbHermwem — "CeHcoH-CM-9001"). OHa He TpebyeT BMeLLIaTe/IbCTBa NepCcoHarna
npy 3KCMyaTauum, NpocTa B YCTAHOBKE U OOCIYXXMBaHMW, MpPY 3TOM obecrneymBaeT
BbICOKME METPOJIOrMYecKre XxapakTepucTki, OfHAKO, YTObObl 3TU KauecTBa NPOABUINCD
B MOJIHOV Mepe, nepef YCTAaHOBKOW 1 MOAKTIOYEHEM Fra30aHANIUTUYECKON CUCTEMbI BHU-
MaTefIbHO 13yunTe PyKoBOACTBO NO 3KCnyaTauum!

[a30aHanuTNyeckaa cucTeMa COCTOMT M3 rasoaHanm3atopa "CeHcoH-CM-9001"
(MHTennekTyanbHOro ceHcopHoro mogynsa — VICM), mogyna KommyTaumm, TpaHCnALmK,
nHgukauum (MKTU) n komnnekTta BCcnomoraTtesibHOro obopynoBaHus. lazoaHanusatop
"CeHcoH-CM-9001" aBnAeTcA cpefCcTBOM N3MEPEHNIA, TONBbKO OH MOAJEXNUT nepuognye-
CKoW noBepke B xofe skcnnyatauum IC. Mpwm 3Tom He TpebyeTca femoHTax Bcet [C. KoH-
cTpykuma 'C obecneurBaeTt npocToTy 3ameHbl ICM.

la3oaHanuTnyeckan cucteMa "CeHCOH" fOMKHA NPUMEHATHCA TONbKO ANA Lenen 1 B
YCJI0BUAX, ONpeAesieHHbIX B JaHHOM PYKOBOACTBE. JIlo60e HeCaHKLMOHPOBAHHOE N3Me-
HeHUe ee KOHCTPYKLMMW 1 OTAENbHbIX 3/1IEMEHTOB, HEHAZNEXALLNN MOHTaX MOTYT NpuBe-
CTW K gerpagaumm 3asaBneHHbIX METPOSIOrMYECKNX Y SKCMTyaTaLMOHHbIX XapakTepucTmK
U CTaTb MPUYMHON OTKa3a Npov3BOAWTENS B rapaHTUNHOM 06Cy>KUBaHUN.

2.TA3OAHAJTN3ATOP NN TABOAHAJTIUTUYECKAA CUCTEMA?
la30aHanMTMyecKkme cucteMbl Ha OCHOBe raszoaHanmsatopoB "CeHcoH-CM-9001" obna-
[aloT PALOM HEOCMOPUMbIX NPENMYLLECTB MO CPAaBHEHWIO C TPAAMLMNOHHBIMA ra3oaHa-
nu3atopamu. OgHaKo rasoaHanUTUYeckasa cucteMa MoXeT ObiTb MOCTaBneHa U B BUfe
efMHoro npubopa - razoaHanmsatopa "CeHcoH-CB-5031", B Kotopom "CM-9001" pac-
CMaTPUBAIOTCA KaK WHTENNeKTyasnbHble CeHCOpHble mogynu. Obnactb OencTBusi BCexX
ceptudurkatoB "CeHCOH" 1 onmcaHue Tuna CPefcTB N3MEPEHUI OXBaTbIBAaET KaK rasoa-
HanuzaTopbl "CeHcoH-CM-9001" Tak 1 "CeHcoH-CB-5031" MpuobpeTas razoaHanvsaTop
"CeHcoH-CB-5031" nnu rasoaHanutnyeckyto cuctemy "CeHcoH-CB-5031-CM", nonb3oBa-
Tenb MOyYaeT OAHO 1 TO e YCTPONCTBO. Pa3nnune nuviib B TOM, YTO B MEPBOM Cllyyae
MOBEPKeE 1 3aMeHe MOANEXUT BeCb NPUOOP, a BO BTOPOM — TONIbKO MOZYJIb ra3oaHanusa-
Topa "CeHcoH-CM-9001". COOTBETCTBEHHO, M3MEHUTCA U KOMIMJIEKT COMPOBOAUNTENBHOW
JOKyMeHTaumun. EanHcTBeHHan orosopka — B [C KaHan "Tokosasa netna 4-20 MA" HocuT
BCMOMOraTesibHbI XapakTep, MOCKONbKY He MOANEXNT NOBepKe.

MoaToMy B JaHHOM PyKOBOACTBE MO 3KCMiyaTauum Mbl paccMaTpriBaemM OfHO-
BPEeMEHHO U rasoaHanutmyeckyt cuctemy "CeHcoH-CB-5031-CM", n raszoaHanmsatop
"CeHcoH-CB-5031". Bce nx pa3nuuune - B fobasneHnn cypdurkca "CM" 1, COOTBETCTBEHHO,
Habop HeobXxoanMbIX AENCTBUIA NPU NOBepKe.
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3. HASBHAYEHUE U NPUHLUWMMN PABOTDI
I'C "CeHcoH-CB-5031-CM" (puc.1) — 3TO CTauMOHAPHbIN OOHOKaHanbHbI Npubop anAa
HenpepbIBHOrO KOHTPOJs KOHLIEHTPaLun rasa B paboyenn 3oHe. O61acTb NprMeHeHNA
['C - B3pbIBOONACHbIE 30HbI KNaccoB 0, 1 1 2, B KOTOPbIX NPV HOPMaNbHOW 3KCMya-
Tayuy 3N1eKTPoo6opyaoBaAHUA /NN B CJllyyae BO3SHUKHOBEHWA aBapuy BO3MOXHO
obpa3oBaHMe B3PbIBOOMACHbIX Fa3oBbix cmecell. OH obecneynBaeT BbICOKUN YpoO-
BEHb NPOTNBOABAPUIHON 3aLLWTbl B 30HaX, A€ BO3MOXHO MpeBblLUeHNe KOHLeHTpaLmm
roploUnX 1 TOKCMYHbIX BELLeCTB, a TakxKe NpeBbllleHe/CHIKEHNE KOHLEHTPpaLmmn Knc-
nopoga. Pabota razoaHanmsatopa OCHOBaHa Ha HenpepbIBHOM Npeobpa3oBaHWK CUT-
HanoB, MOCTYNaLWMX C ra304yBCTBUTENbHbIX CEHCOPOB (YYBCTBUTENbHbIX /IEMEHTOB),
B LUMbpoBble 3HaUEHMA KOHLEHTpauuy ra3oB. [lonyyeHHble 3HaYeHMA KOHLeHTpaLmm
TPaHCNIMPYIOTCA BO BHELLIHWE ceTy nepefayun nHdopmauum (Undposble 1 aHanorosble)
n/vnn otobpaxatoTca Ha UMGPOBOM MHAMKATOPE.

B 3aBMCMMOCTM OT M3MepAeMbIX BELEeCTB, B ra30aHanM3aTope 1CrnoJsb3ylTca ra3o-
YyBCTBUTENbHbIE CEHCOPbI, OCHOBaHHbIE Ha PAa3/INYHbIX NPUHLMNAX NU3MEPEHMA:

Puc.1. [azoaHanumuyeckas cucmema CeHcoH-CB-5031 8 kopnyce u3 Hepaseroujeli
cmanu (a) u anoMmuHUe8o20 cnsiasa (6)



4.

lMasoaHanutnyeckas cucrema "CeHcoH-CB-5031-CM"

NnoNynpoBOLHNKOBBIN — Ha afcopbLmMm ra3oobpa3HOro BellecTBa NOBEPXHOCTbIO
ra3ouyBCTBUTEIbHOIO CJIOSA CEHCOpPa C U3MEHEHMEM 3JIeKTPUUYECKOro Conpo-
TVBMEHMA 3TOrO CJos;

SNEeKTPOXUMNYECKUIN — Ha BO3HUKHOBeHUN D[C Ha aneKTpodax ceHcopa npu
XUMWNYECKOW peaKkuun C n3MepsAemMbIM BELLECTBOM;

TepMOKaTaNUTUUYEeCKUN — Ha TEPMOXMMUNYECKON peaKkLmn roptoyero BellecTsa
C KNCNOPOAOM BO3[lyXa Ha MOBEPXHOCTU KaTann3aTopa YyBCTBUTENbHOrO 3Je-
MeHTa C BblAeNieHnem Tenna u M3sMeHeHMeM 3N1eKTPNYECKOro ConpoTMUBAEHMA
ceHcopa;

OnTUYeCKUI — Ha n3bupaTenbHOM MOTNOLWEHUM ra3aMn 3Heprum B MHGpaKpac-
HOW, BUAMMON 1 ynbTpaduronetToBon obnacTax cnekTpa;
KOHOYKTOMETPUYECKUI — Ha OCHOBE U3MeHEHWsA TenaonpoBOLHOCTM Cpefbl B
3aBNCUMMOCTUN OT KOHLUEHTpaLUum aHan3npyemoro rasa;

$OTOMOHM3ALMOHHBIN — Ha NPUHLMMNE CBETOBOW MOHM3aLMN aHannTa C n3me-
peHVieM TOKa MOHU3NPOBAHHbIX NOHOB.

BbIXOAHbIE CUTHAIJbI

BbixogHble curHanol I'C:

nokasaHusa undpoBoro gucnnes (KOHLeHTpaUus);

CBETOAMOAHAA NHAMKALUMA NPEBbILEHNA NOPOroB KOHLEHTPaL N U UCMPAaBHO-
CTV faTumnKa;

YHUOULMPOBAHHbIN aHanoroBbl BbIXOAHOW curHan "TokoBas netna 4-20 mA"c
coobuweHnamn o6 owmnbKax n NpeBbiLEHNN Aiana3oHa U3MepeHn;
umdposown curHan no npotokony HART (penu3 7.06)

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

BbIxoAbl pene ("Cyxon KOHTaKT"), 3aMblKatowwmeca npu oTCyTCTBUN SNeKTPONnu-
TaHUA N NPEBbILEHNN NMOPOTroB KOHLEeHTpaLuu;

BCTPOEHHOE CBETO3BYKOBOE ycTponcTBo (C3Y) (onuwua).

OCOBEHHOCTU M MPEMMYLLECTBA

rocygapcTtBeHHo nosepke nognexut tonbko NCM, BxogAwmin B coctas ra3o-
AHANNTNYECKOW CUCTEMDbI;

KOHCTPYKLMA WCKIIOYAaeT BO3MOXHOCTb HenpegHaMepeHHbIX BO3AeNCTBUN
Ha U3MepuTesnbHble 6I0KM NPU MOHTaXe Npubopa N NOAKIOYEHUN INEKTPU-
yeckmx Kabenewn;

NOJIHbIN HAbOP UMPPOBLIX M AHANIOrOBbIX KaHaNOB Nepeaaun AaHHbIX;
BO3MOXHOCTb YCTaHOBKW NOPOroB cpabaTbiBaHUA, pexMMoB paboTbl U Kanu-
6pPOBKY B MOJIEBbIX YCJIOBUAX C MOMOLLbIO MarHUTHOTO Kiltoya.
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7. MHOOPMALUNA ONA 3AKA3A

lasoaHanutuyeckme cncrtembl "CeHcoH-CB-5031-CM" BbinycKatloTcA B pa3fiMuHbIX Bapu-

aHTax KOHCTPYKTMBHOIO mMcnosiHeHus (1abn. 1). B komnnekT noctasku IC "CeHcoH-CB-

5031-CM" moryT BXoAauTb B3pblBO3aLLyLLEHHble KabenbHble BBOAbl. KOHKPETHbIN TvM

KabesnibHOro BBOJA 3aBUCUT OT UCMOJIb3yeMblX Kabenel 1 CornacoBbiBaeTCA Npu 3aKase.
MeTponornyeckne  xapaktepuctukn [C  nonHocTbio  onpegensatotca VCM

"CeHcoH-CM-9001". CBegeHMA 0 Anana3oHax U3MepPeHUs, KOHLEHTPaL MM Y OTHOCUTENb-

HOW NOrpeLHOCTM ra3oaHanm3aTopa "CeHCoH" nprBeaeHbl B Tab.2.
O603HaueHune Npu 3aKkase:

CeHcoH-CB-5031-Y-CM-G-S

Tun ceHcopa: Ol - ontnyeckni, MM - NonynpoBOAHUKOBbIN,
TK — TepMoKaTanutnyecknin, X — 3neKTPOXUMMNYECKNIA,
KM - koHpykToMeTpuyecknin, Ol — $oToroHM3aLNOHHbBIN

M3mepAaembii KOMMOHEHT 1 HOMep Anana3oHa
n3mepeHuii (tabn.3)

Mpu3Hak MoAynbHONM ra30aHaNINTUYECKOWN CUCTEMDI.
Be3 o603HaueHna CM n3pgenve noctaBnsaeTcs Kak
eflvHbIN Nprbop (cmeHa ICM HeponycTma)

BapuaHTbl KOHCTPYKTUBHOIO MCMOIHEHMA 1 onuuy (M. Tabnunuy).
YKasblBaloTcA nepeyncieHmem, Hanpumep, -Ma-C-1 nnu -2-4

Mpumep o603HaveHnA: CeHcoH-CB-5031-Ma-C-1-CM-CH4-2-0I1 - cuctema rasoaHanutnyeckas
CeHcoH-CB-5031 gna paboTbl B 30He ¢ Knaccom B3pbiBo3awuTbl Ma (PO), B Kopnyce 13 HepkaBetoLen
cTanu, c pasbemom AnsA nogkatoueHns HART-kommyHuKaTopa

Tabnuya 1. BapuaHmel KOHCMpPYKMueHo20 ucnosiHeHus uonyuu I'C "CeHcoH-CB-5031-CM"

OnucaHue Kop ana 3akasa (Y)
ba3zoBas mopgenb Het

McnonHeHwne ¢ B3pbiBO3awuTon ypoBHa Ga Ga

McnonHeHwme ¢ B3pblBO3awwmTon ypoBHa Ma Ma

WcnonHeHwne B Kopriyce 13 HepKaBeloLwen ctanm C

BcTpoeHHbI pa3bem ana nogkntoueHma HART- 1

KOMMYHMKaTopa

C cunoBbIMK pene Tuna “cyxon KOHTaKT” 2

Co BCTPOEHHbIM CBETO3BYKOBbIM yCTpOVICTBOM

Fa30aHanUTUYECKas CUCTEMA C BHELHUM UCTOYHNKOM
6ecnepeboriHoro nuTaHus “CeHcoH UBIM-01"
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Ta6bnuya 2. JuanasoHsi usmepeHuli U npedesibl 0CHOBHOU OMHOCUMesIbHOU No2pewiHocCmu
2a3zoaHanuszamopos "CeHcoH"

Mpenenbi
. [nana3soH nsmepeHuni, OCHOBHOW
U3mepsaembiin . | Kog ona
KOHLIEHTpaLusa N3MepsaemMoro | OTHOCUTEsIbHOM
KOMMOHEHT 3aKa3sa (G)
KOMMOHEHTA NnorpeLwwHocTn
8, %
0,01-10 mr/m3 +25 NO2-1
Asota amokena B 3 + B
(NO,) 0,1-30 mr/m +15 NO2-2
10-500 mr/m? +10 NO2-3
0,01-5 mr/m3 +25 NO-1
Asorta okcnpg (NO) 0,1-30 mr/m? +15 NO-2
10-1000 mr/m? +10 NO-3
0,01-10 mr/m3 +25 NH3-1
Ammuak (NH,) 0,1-200 mr/m3 +15 NH3-2
10-1500 mr/m3 +10 NH3-3
0,001-1 06. nonsa, % +15 H2-1
Bopopon (H,) 0,01-4 06. pons, % +10 H2-2
1-100 06 pons, % +5 H2-3
Bopopon _ 3 B}
XnopucTBiii (HCI) 0,01-30 mr/m +25 HCI-1
lenuin (He) 1-100 06. gonsa, % +20 He-1
0,01-1 06. nons, % =10 02-1
Kucnopog (O,) 0,1-30 06. gons, % +5 02-2
1-100 06. gonsa, % +1 02-3
0,001-1 06. gona, % +10 CH4-1
MeTaH (CH,) 0,01-5 06. gons, % +10 CH4-2
1-100 06. gona, % +5 CH4-3
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Mpeaenbi
. [nanasoH nsmepeHuni, OCHOBHOW

N3mepaembin . | Kog ona

KOHLIEHTpaLmsa N3MepsaemMoro | OTHOCUTENIbHOM
KOMMOHEHT 3aKa3sa (G)

KOMMOHEHTA norpeLwHocTn

8, %

MetaHon (CH,OH) 0,1-30 mr/m3 +20 CH30H-1
MponaH (CH,) 0,001-2 06. gonsa, % +10 C3H8-1

0,01-3 mr/m? +20 H2S-1
Ceposogopoa (H,S) | 0,1-30 mr/m® +10 H2S-2

1-200 mr/m3 +10 H2S-3

0,01-3 mr/m? +15 SO2-1
Cepbl grokeng (SO,)

0,1-30 mr/m3 +10 SO2-2

_ 3 _

Yrnesogopons 50-3000 mr/m +25 CH-1
(C-Co) 0,05-1 06. gons, % +10 CH-2

100-2000 mr/m3 +20 CO2-1
yrnepoma AMoKCMA | 01_5 66, nons, % +15 C02-2
(COZ) r 7

1-100 06. gonsa, % +10 CO2-3

0,01-10 mr/m3 +20 CO-1
Yrnepopga okcug _ 3 -
(CO) 0,1-300 mr/m +10 CO-2

10-3000 mr/m3 +10 CO-3
Qopmanbgerng 3 3 )
(H.CO) 0,1-30 mr/m +25 H2CO-1

0,01-3 mr/m? +20 Cl2-1
Xnop (CL)

0,1-30 mr/m? +10 Cl2-2

50-5000 mr/m3 +25 C2H50H-1
JTaHon (CZHSOH)

0,01-3 06. gons, % +15 C2H50H-2
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8. OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKU

Tun n3meputenbHoro npubopa

la3oaHanmnsatop "CeHcoH"

MaTepuan kopnyca:

ANIOMWHWEBbBIN CMJ1aB
HeprkaBetoLyan cTanb

MapKunpoBKa B3pbIBO3aLLUTHI:

ba3oBoe ncnonHeHue

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

VicnonHeHne Ma
VicnonHenne Ma-TK

PO Exial Ma
PO Ex db+dbial Ma

VcnonHeHve Ga
VcnonHeHue Ga-TK

OExia llICT6 Ga
OEx db+dbia ICT6 Ga

CreneHb 3alWuTbl KOpnyca
no NOCT 14254-2015 (IEC 60529:2013)

IP66/1P67

TemnepaTtypa
OKpy»KatoLLer cpeabl

-60...+50°C

OTHOCKTENbHAA BNaXHOCTb

[1o 95%, 6e3 KoHAeHcaLuun Bnaru

[aBneHne

OT184 go 120 k[Ma

FabapuTbl, (63 yueTa KabenbHbiX BBOLOB

1 3arnyLek), He 6onee 140x230x106 mm
Macca, He 6onee:
+ B KOpMyce U3 aloM1HNEBOTO 1800 1
cnnaea
+ B KOpMyce 13 HeprKaBeloLern cTanu 3100r

KabenbHble BBOADI

2, npucoefviHUTeNbHasA pe3bba
M20x 1,5 (onumsa — M25x 1,5)

Hal'lpﬂ)KEHI/Ie SJIEKTPONNTAaHUA, NOCTOAHHDI

" TOK:

HOMWHallbHOEe

24 B (12 B pna ncnonHenms Ma)

[VanasoH

10-32 B (10-16 gna ucnonHeHuns Ma)
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MoTpebnaemas snekTpuyeckas
MOLLHOCTb, He boree

2,5BT

BbixoaHble curHanol:

« aHanoroBbIi

"TokoBas netnsa 4-20 mA"

+ undposon

HART v. 7.06

RS-485, npotokon MODBUS RTU

DneKTPOHHbIe pene “CyXon KOHTaKT":

« cnaboToyHble

HopmanbHo-pa3omkHyTble ("MMopor 17
n "Mopor 2") 150 MA, go 100 B (nocTosH-
HbI AN NEePEMEHHbIN TOK)

HopmanbHo-3amkHyTOE ("Hencnpas-
HocTb") 150 MA, 60 B (MOCTOAHHDIN NnK
nepemMeHHbIN TOK)

« cunoBble (onuusa)

MakcumanbHoe HanpsxeHue (no-
cTosiHHOe/nepemeHHoe): 220/ 250 B.
MakcmmanbHbI TOK 2 A, HOMUHaIbHaA
MOLLHOCTb KOMMYyTaLmu 62,5 BT (makcu-
mym 150 BT)

Tvinbl ceHcopoB

OnTrnyeckmne, NoNynpoBOLHUKOBDIE,
TePMOKaTaNUTUUYECKNE, SNEKTPOXMMU-
yeckue, KOHOYKTOMETPUYECKUE,

$OTOMOHM3aLMOHHbIEe
Bpemsa cpabaTtbiBaHUA CUrHanM3aumm, 10¢
He 6onee
CpenHuii cpok cny»x6bl ceHcopa o 3 net
CpenHuii cpok cny»x6b1 I'C 10 net
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9. HAJINYUE CEPTUOUNKATOB

1. CepTudukat COOTBETCTBMA TPEHOBAHUAM TEXHUYECKOTO perfiameHTa TaMoXKeHHOro
coto3a TP TC 012/2011 "O 6e30nacHocT 060pyAoBaHWA Ans paboTbl BO B3pbiBOOMNAC-
HbIX cpepax".

2. Ceptudukar cootBeTcTBMA TpeboBaHuam FTOCT 12.2.091-2012 (IEC 61010-1:2001)
n FOCT P M2K 61326-1-2014.

3. Oeknapauusa o cootseTcTtBUM EASC (EBpasnnckuin SKOHOMMYECKNIA COK3).

4. CBupeTenbCcTBO O BHeCeHUU B [0CyAapCTBEHHbIN PeecTp CpefcTB M3MepeHU.

10. MEPbI MPOMBILWJTIEHHOW BE3OMACHOCTU

« K pabote ¢ I'C gonyckatoTca nuua, n3yymsLive HacTosllee PyKoBoCTBO MO 3KC-
nnyatayuu, npowegwmne NHCTPYKTaK No TexHuke 6e30MmacHOCTM 1 umeroLme
KBanMdKaLNOHHYIO rpynmny no snekTpobesonacHocTn He Huxe lll.

« MoHTax 1 3KcnnyaTauua CpencTB SHepProcHabXeHns annapaTypbl JOMXKHbI CO-
OTBETCTBOBATb NpaBuiam 1 Hopmam "[MpaBun yCTPOMCTBa 3N1E€KTPOYCTaHOBOK'".

« TMpwu pa6oTte c IC OMKHBI BbIMOHATLCA MEPONPUATUA MO TEXHUKe 6e30MacHOo-
CTU B COOTBETCTBUU C TpeboBaHUAMY "TpaBun TeXHNYECKOW SKCInyaTaLnun 3nekx-
TPOYCTaHOBOK NoTpebuTeneit’, B Tom yncsne ri. 3.4 "IneKTpoycTaHOBKM BO B3pbl-
BOOMACHbIX 30Hax".

- [a3oaHannTMueckasa cMcTema JoSKHa ObITb MOAK/IOUEHa K YCTPONCTBY 3a3emie-
HUA.

Cnepyet obeperatb C oT ygapoB no Kopnycy, BMOpauuin 1 MexaHUYecKux
nospexxpaeHuin. He gonyckaeTca nageHve nprubopa c BbicOTbl 6onee 1 m.

Mpwn akcnnyaTaunm He gonyckanTe nonagaHuA Nbin, FPA3N 1 BNaru B 0TBEpCTMA
ONnA JocTyna BO3Ayxa K ra3o4yyBCTBMTE/IbHOMY CEHCOpPY ra3oaHannsaTtopa. Cnegyer
neprvognyeckn yganaTb 3arpAa3HeHnaA CTpyemn CyXoro ckaToro Bo3ayxa.

Bo n3bexaHvie Bbixoda 13 CTPOSA TEPMOKATANIUTNYECKNX U NMOJTYNPOBOAHVKOBbIX CEH-
copoB KATETOPNYECKW 3ATPELLAETCA nogaya Ha CEHCOPbI YNCTOrO MeTaHa, MponaHa,
OyTaHa 1 A pyrix roploUmnx rasos 1 NapoB C KOHUeHTpauwmen 6onee 100% HKIP.

He pekomeHpyeTca 3KCNnyaTMpOBaTh ra3oaHann3atop nNpu KOHLEHTPaLMAX KOHTPO-
NNPYEMbIX ra30B, NMPEBbILIAILMX HOMVHaNbHbIE fana3oHbl n3mMepeHua (Tabn.2).

3AMPELLAETCA skcnnyatauma C ¢ noBpexAeHHbIM KOPNYCOM, a TakXe MCMonb30-

BaTb B ee COCTaBe razoaHanm3aTop nocne ncreyeHna Cpoka AencTBrA NOCNeaHeln rocy-

[apCTBEHHOWN MOBEPKMN.
3AMPELWAETCA BckpbiBaTb Kopnyc [C BO B3pbIBOOMACHbIX 30Hax 6e3 oTKoUYeHUs

SNEKTPONUTaHUA.
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10. YCTPOMNCTBO rA30AHANTUTUYECKON CUCTEMbI

I'C "CeHcoH-CB-5031-CM" BbiNonHeHa MO MOAYNIbHOMY NMPUHLMMY. KOHCTPYKTMBHO OHa
COCTOUT 13:

+  VHTenneKkTyanbHoro ceHcopHoro moayna (MCM) — razoaHanmnsatopa "CeHcoH-CM-9001",
+  MOAyNA KOMMyTauuu, TpaHcnAaummn nHankaumm MKTU-2 (pnc.2);

+ [OMofHuTeNbHOro obopyaoBaHus.

Mopynb MKTU-2 DNEeKTPOHHbBIN MOAYb
B coctaBe MKTU-2

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

WHTenneKkTyanbHblli CEHCOPHbIN Mogynb (ra3oaHanusatop "CeHcoH-CM-9001") obe-
cneuymBaeT MeTposnornyeckne xapaktepuctmku FC. UICM moryT GbiTb pasnnyHbIX TUMOB,
Hanpumep:

« TepMoKaTanuTuyeckure (roptoure rasbl);
+ OnTUYecKue (roproune rasbl, LUOKCUA yrneposa);
+  3IEKTPOXMMMYECKNE (TOKCUYHbIE ra3bl, BOAOPOA, KNUCIOPOA);



m FasoaHanuTnyeckas cuctema "CeHcon-CB-5031-CM"

+  MOJIYyNPOBOAHVKOBbIE (anKaHbl, CyMMa YrieBOAOPOLAOB, BOLOPOL, OKCUA Yriiepoaa);
+  TEPMOKOHIYKTOMETpMYecKne (rasbl C TENIONPOBOAHOCTLIO, OTINYHONM OT a3oTa — re-

NI, BOJOPOS, MeTaH 1 Ap.);
+  ($OTOMOHM3ALUMOHHbIE.

NCM nopkniovatloTca K pasbemMy MHTEpPPencHOro Momyns, KOHCTPYKLUA KOTOPOro
NCKNIoYaeT BO3MOXKHOCTb HEMpPaBUIIbHOWM YCTaHOBKM (purc.3).

HaBrHUMBalOLWAACS KpbIlKa CO BCTPOEHHOW CeTKon 1 ¢unbTpoM obecneunBaeT
3alLMTy CeHcopa OT BRaru, Nbv 1 MeXaHNYEeCKMX NOBPEXAEHUIA.

BHumaHue! 3akpy4usatime 3aujumHyr KpbIWKY moJibKO pyKol, He npusazas ycunuu
0711 3ams2ueaHusi pe3b608020 coeduHeHus!

Mopynb MKTU-2 pa3melleH BO B3pbIBO3aLLMLILEHHON MeTannuyeckon obonouke
C 3aBMHUYMBAIOLLENCS KPbIWKOWN. KpbllKa cCHabXeHa repMeTr3npOoOBaHHbIM CTEKJIAHHbBIM
OKHOM. Kopnyc MOXeT 6bITb BbINOMHEH U HEPXKaBeLLeln CTanu 11Mbo 13 antoMNHUEBOTO
cnnaea.

Puc.3. [MooknoueHue CM ("CeHcoH-CM-9001")
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4-20Gnd 24 B "'\

f TepmuHatop
Pene Pene Pene

| f im I'Io?or I'Iogor Hewncnp

| A Fei~608 B

Pa3zbem nogknoyeHua

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

KoHHeKkTopa HART-komMyHMKaTOpa sy

Puc.4. SnekmpoHHbit MOOY/Tb

BHYTpu Kopnyca pa3melleH Hepa3bopHbIV 3MEKTPOHHBIA MOZYMb B MIacTUKOBOM
KOXKyxe. Ha ero HmHel NOBEPXHOCTN HaXOAATCA COeAMNHUTENIbHbIE pa3beMbl ANA NOA-
KNIOYEHNA BHELHWX nHTepdeincos: "TokoBasa netna 4-20 MA", RS-485, Tpu napbl BbIXo-
[LOB "CyXOW KOHTaKT" (3/1eKTPOHHbIE KJ1t0UM), a TakKe KOHHeKTopbl nogkntoyeHma NCM
W [OMONHUTENbHBIX YCTPOUTCTB (pa3bem HART-KOMMyHMKaTopa M CBETO3BYKOBOE
YyCTPONCTBO) (pnc.4).

Ha BepxHel NoBepXHOCTW 3NEKTPOHHOrO MOAYNA PacrnonaralTca MarHUTOUYYBCTBU-
TeJibHble JaTUMKK 4f1A YNPaBIeHUs pexknMamn paboTbl Mprubopa NoCcpeacTBOM MarHuUT-
HOrO K/oYa, a TakXKe MHAMKATOPbI A1 0OTOOpaXeHNA N3MepPeHHON KOHLeHTpaumu, npea-
YAPEKAEHUN O HEMCNPABHOCTAX U MPEBbILLEHWI 3aAaHHbIX MOPOroB KOHLEHTPaLUUN.

11. NOPAOOK PABOTbDI

['C BKNOYaeTCA Npu nogaye Ha Hee HaNPAXeHWA NuTaHuA 24 B. MNpur 3TomM BbINONHAETCA
CTapTOBBIN TECT ANA NPOBEPKM CUCTEM MHAMKALWNY, NOC/e Yero npubop aBTomMmaTnyecku
nepexogut B pabounin pexkrm (OCHOBHOE COCTOsIHME). B 3aBUCMMOCTIM OT TMNa CeHCOopa,
BbIXO[ Ha Pabouunin U3MePUTENbHBIN PEXMM NMOCTE AUTENIbHOMO OTCYTCTBUA NEKTPO-
MUTaHUA MOXeT 3aHATb OT 15 ¢ go 10 MuH.
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KoHLeHTpauma oTobparkaeTca Ha UHAMKATOpe B efVHULAX N3MePEHMS, YKa3aHHbIX
Ha nuueBOl MaHenu 1 B nacrnopte npubopa. KoHueHTpauus TakxKe TpaHCIMpyeTca
no aHanoroBomy KaHany "TokoBaa netna 4-20 mA". Npu 3Tom ToK | nponopumoHaneH
KOHLIEHTpaLumn u3MepsaeMoro rasa 1 onpegensaercs no ¢opmyne

1216 4 4 way,
C,—C

H L

roe

C - TeKkyLMe NOKa3aHNA KOHLEHTPaUMn Ha HAMKaTope,

C,, 1 C — BEPXHUI 1 H/XKHWIA MPefesibl WKabl U3MEPEHVA ra30aHann3aTopa, yKkasaH-
Hble B nacrniopte. KoHueHTpaums C, 1 Bbiwe cooteeTcTBYeT 20 MA, C 11 HUKe — 4 MA.

BbixogHowm curHan 2 MA o3HavaeT HencnpaBHocTb MICM, 0 MA — HencnpaBHOCTb BCEro
npubopa. Tok 22 MA 03HavaeT, UTo n3MepsiemMasi BeNMUYMHa NPEBbLICUIA BEPXHWUI Npegen
wKanbl nsmepenun C,.

Kpome Toro, B npubope npefycmoTpeHa AiBa LindpoBbIx KaHasa nepegayv MHGopmaLmu:
+ MO KaHany "TokoBas netna" no nportokony HART;
+ no ceteBoMy nHTepdency RS-485 no npotokony MODBUS RTU.

Cuctema nHagnKauuv

Cuctema nHAMKaL My BKIoYaeT (puc.5):

+ yeTblpexpa3pAdHbIA 8-CEerMeHTHbIA MHANKATOP, MOCTOAHHO OTOOpakaloWwunii n3me-
peHHble 3HaYeHMA KOHUeHTpaLuu;

+ yeTblpe CMrHanbHbIX CBeTOAMOAA:

+ 3eneHbil — "TnTaHme" — ropuT NPU NOAKUYEHNN SNEKTPONUTAHWSA;

+ XKenTbi — "HeuncnpaBHOCTL" — CUrHanM3aUma HeMCNPaBHOCTY (OTCYTCTBUA) CEHCO-

pa;

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

Tpauuw.

B cnyuae HencnpaBHocTn ICM BKAOUYAeTCA XenTbll CBETOAMOA B PeXXMMe MUraHus
(1 Ty). Mpwu 3TOM Ha NHAMKATOpe BbicBeuMBaeTcA coobuieHre Err. HencnpaBHOCTb ceH-
copa naeHTMdULMpPYyeTca No OTCYTCTBUIO OT HEro CMrHana B TeveHune 30 c.

Mpwn JoCcTUXKEHNM 3aaHHbIX MOPOroB KOHLEHTPALUN HAauUMHAOT MUraTb CBETOAMOADI
"Mopor 1" n "Mopor 2" (c yactoton 1 lu). MHAMKaUMA NPEBbILLEHNA MOPOroB OTKIIOYa-
eTCA, KOrAa n3MepeHHOoe 3HaYeHne KOHLeHTPaLmm CTaHOBUTCA Ha 5% HXKe Noporosoro.

MpeaycmoTpeH cneumanbHblil peXxnum BKIOYEHUS aBapuiiHon curHanusauuu O,.
MmaBHbIM 06pa3oM, OH NpeAHa3HauYeH AnsA N3MepeHna KOHLEHTPaLK KNCNOPOaa B BO3-
ayxe. B pexvme O, nHgukatop "lMopor 1" BKIOUAETCA, KOTAA KOHLEHTPALVA CTaHOBUTCA
HWXE nopora 1 (1 oTKNoYaeTcs, Korga oHa HaumMHaeT npeBbiwaTtb nopor 1 Ha 5%).
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Mopor 1 Mopor 1

HewncnpasHocTb MuTtaHne

2
CEHUOH cB-5031 Oucnnen

Llenesoii ras
M efnHMLA U3MepeHua

a)
KHonku ynpasneHus
nocpeacTBOM MarHUTHOTO Kitoya
KoHueHTpauma Huxe nopora 1,
yacToe muranue (2 My) MuTatne (pa3 B 5 ¢)
6)

Puc.5. Cpedcmea uHoukayuu u ynpasnerus [C "CeHcoH-CB-5031"(a),
ocobeHHocmu uHOukayuu e pexume O, (6)
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B pexunme O2 ceeTtoauop "Mopor 1" muraeT ¢ BaBoe 6osbluelt YactoTtom (2 Ny) (prnc.56).
NHaunkaTtop "Mopor 2" cpabaTtbiBaeT Npu NPEBbIWEHNN NMopora 2, Kak U B 0ObIYHOM
pexume n3mepeHus.

MHOMKaTOPOM BKNIOYEHHOTO peXmnma O2 CNYXWUT 3eNeHbll CBETOAMOA, MUraloLwmnm
pa3 B 5 ¢. Ecnn ucnonb3yeTtca CBETO3BYKOBOE YCTPONCTBO, OAHOBPEMEHHO C PEXNMOM
O, pekoMeHAYeTCA MPYMEHATb PEXKMM 3BYKOBOW CUrHanm3auum 3 (CM. HUxe).

MNpenycMmoTpeHa cncTema OTKITIUYEHUA MHANKALMY (SKO-PEXUM) ANA CHUXKEHUSA SHep-
ronoTpebnenus I'C. Mpn 3TOM BO3MOXHbI Ba IKO-peXMUMA:

3KO-pexnm 1 — MHANKaUMA OTK/IOYEHA, TONbKO eC/iv He MPOUCXOAUT MpPeBbIeHNA
NMOPOroB WM aBaPUINHbBIX COOLITUIA;

3KO-PeXnM 2 - UHAMKaLMA OTKNI0YEHa NOCTOAHHO.

B aKo-pexunme nio6oro Buaa UHAMKALMA BKIOYAETCSA, eC/iv NOAHECTU K 30HaM ynpas-
NneHnsA NPprboPOM MarHUTHbIN Kntou. OHa aBTOMaTUYECKM OTKITIOYaeTCA Nocse 3aBeplue-
HUA MaHUNYNALUA NOCPEACTBOM MarHUTHOrO Kiioya yepes 5 MUHYT.

YnpaBneHune BHELWWHMMU YCTPONCTBaMN
I'C ocHalyeHa Tpems 3NEeKTPOHHBIMI KNoYaMuy TUMna "Cyxom KOHTaKT".

OnekTpoHHble Kntoun "Penie 1" 1 "Pene 2" 3aMblKaloTcA OQHOBPEMEHHO CO cpabaTbiBa-
Huem nHarkatopos "Mopor 1" n "Mopor 2", COOTBETCTBEHHO.

DNEeKTPOHHbIN Koy "HencnpaBHOCTL" pa3MblKaeTca Npu UCMpaBHOW paboTte npu-

B

Y 300
200

HanpsxeHve

50
40
30

PekomMeH[0BaHHbI fnana3oH

20

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

Puc.6. ﬂOﬂnyT'IUMGFI MOWHOCMb KOMMymauyuu cusiosblx pesie
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60pa, 3amblKaeTca npu cpabaTbiBaHUN MHAMKaTOpa "HemcnpaBHOCTL', a Takxe npu
OTKJTIOUEHUI SNEKTPONUTAHMA Fra30aHaAIUTUYECKON CUCTEMbI.

B 6a3oBoin koHburypaumm I'C ocHalleHa cnaboTouHbIMK pesie (3NEKTPOHHBIMU KITto-
Yamu) C MaKCMManbHbIM HanpsxeHnem kommyTaumm 100 B (gna knioua "Heucnpas-
HocTb" — 60 B) n Tokom go 150 MA. OgHako NpefycMOTPEH BapuaHT KOHCTPYKTUBHOIO
WCMONTHEHUA C CUNIOBbIMU 3neKTpomexaHuyeckmummn pene ("CeHcoH-CB-5031-02", cm.
Tabn.1) ¢ MakcMMasnbHbIM HampsXeHWeM KommyTauum go 220/250 B nocTtosiHHOro/
nepemMeHHOro ToKa 1 MakCMMasbHbIM TOKOM Ao 2 A.

MpuobpeTan IC ¢ 3neKTpoOMeXaHNYECKUMY pene, HEOOXOAUMO MOMHWTb, YTO:

+ cnaboTouHble pene OTCYTCTBYIOT;
+ 06Lan MoLHOCTb NoTpebneHna Nprbdopa Npu ABYX BKIIOYEHHbIX Pene BblpacTaeT Ha

400 mBrT;

+ pene MMetT OrpaHnYeHne Ha MOLLHOCTb KOMMYyTauuu (puc. 6).

CBeTO3BYKOBOE YCTPONCTBO
OnuroHanbHO BO3MOXHO McnonHeHe [C co BCTPOEHHbIM CBETO3BYKOBbIM YCTPOM-
ctBom C3Y-01 (purc.7). OHO NprUCOeMHAETCS K O4HOMY 13 MeCT NOAKIYeHUs Kabesb-
HbIx BBOAOB. C3Y BKNtoYaeTcsa ogHOBpPeMeHHO co ceetoanonamu "Mopor 1" n "Mopor 2",
Bo3MOXHbI YeTbipe pexrMa CBETO3BYKOBOW CUTHaNM3aLnm:

0 - C3Y oTKknoYeHo;

1 - C3Y BKnoyaeTca npu JocTmKeHnn nopora 1;

2 — C3Y BKtoyaeTcAa Npu JOCTMXKEHUN Nopora 2;

3 — C3Y BKJIlOYaeTCcA Npu JOCTUKEHMUM 1 nopora 1, 1 nopora 2 (Heobxogmmo AnA
pexrma 02).

ol

ALLLLLAN

Puc.7. Ceemo3ssykosoe ycmpoticmeo C3Y-01
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12. YCTAHOBKA 1 MOAKJTIOYEHUE

PasmeleHne

I'C Heob6XOAMMO pacnonaratb TaK, YTo6bl HTepdeNcHbI Moaynb ¢ ICM 6bin HanpasneH
BEPTUKaNbHO BHU3 (p1C.8). 3TO NpenATCTBYeT NonagaHuio Baru, Nbuiv 1 MOCTOPOHHUX
npeameToB Ha GUNLTP rasoaHanmsaTopa. Hanbonee NpocToi cnocob MoHTaXKa — Kpe-
nneHne K CTeHe C NOMOLLbIo OTBePCTUIA Ha dnaHLe npnbopa, CornacHo puc.8.
MomHume: npasuneHoe pasmeweHue I'C — 3an02 ee 3ghpekmuesHol pabomoi!

Bbi6op mecTa ycTaHOBKIU

MecTto yctaHoBkM ['C BbIGMpaloT B 3aBUCMMOCTHA OT:

« TWNarasa;

+ BO3MOXHOFO MeCTa YTEeUKU 1 CKOMNeHNA ra3a, cneundurKkm HanpaBneHns ABUKEHMNSA
BO3[YLUHbIX MOTOKOB;

«  BUAUMOCTU nHAMKaTopa I'C gna nepcoHana;

« ypobcTBa MOHTaXKa 1 06CyXnBaHUA npubopa.

MopTbl KabenbHbIX BBOAOB
M20x1,5

7,5, 3 oTB.

MecTo
3a3emneHus

102

M4

Ty (@
\

SN

229

e —— (2;136
\

118
‘ |
|

106 (96*%)

¢ o

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

Puc.8. [abapumHeili yepmex [C "CeHcoH-CB-5031-CM"



PyKkoBogCTBO No 3KcnnyaTauum m

I'C MOHTUPYIOT B6AN3U 30HbI BO3MOXHOIO ra3oBblgeneHuns. Boicota ycTaHOBKMU
nprbopa 3aBUCUT OT GM3NYECKNX CBONCTB Fa30B U XxapaKTepa paboTbl mepcoHana.
lasbl TAXenee Bosfyxa (Hanpumep, yrnekucnbii ras (CO,), nponat (C,H,), xnop (Cl)
n pp.) 6ypyT ckannusatbca 6numxe K nony. Ana Hux [C ycTaHaBnMBaloT Ha BblCOTe
He 6onee 1,5 M oT nona. bonee nerkue rasol (HanprUMep, BOJOPOL, (Hz), MeTaH (CH4)
n ap.) 6yayt nogHumatbca BBepx. AnA Hux IC HY>XHO MOHTMPOBaTb B BepXHeMn
YyacTu nomeuieHuA. na razo., NIOTHOCTb KOTOPbIX 611M3Ka K BO3yXy (Hanpumep,
yrapHbin raz CO), mecto pacnonoxeHua IC onpepgendeTca HanpaBneHWeM NOTO-
KOB BO3Ayxa. [1nA KOHTPONA TOKCMYHbIX ra3oB [C pacnonaraloT Ha YpOBHe OpraHoB
[bIXaHWsA YyesnioBeKa: ANns cupgsuiero B onepatopHon — 150 cm, B ocTanbHbIX NoMelle-
HMAX — 180 cm.

CnepyeT MUHUMM3MPOBATb 3afEPXKKY PACMPOCTPAHEHNA [a30BbIX MpUMecen
OT NCTOYHVKa [0 ra3oaHanm3aTopa. [1ns 3Toro He06XOAUMO YUUTbIBATb CrelnduKy asu-
MeHMA BO3AYLLHbIX MOTOKOB B KOHKPETHOM nomeLleHun. MNpuHyantenbHaa BeHTURALNA
WM CUCTEMA KOHANLIMIOHUPOBAHWA BO3AYyXa NMOMHOCTbIO MEHAIOT eCTeCTBEHHOE Hanpas-
neHvie MOTOKOB U, CIef0BaTe/IbHO, ONTVMaslbHble MeCTa PacronoXeHna ra3oaHanmn3aro-
poB. Mpy NOCTOAHHO paboTaloLLen BbITAXKHOW BEHTUAALMUK, GopMMpytoLLell BO3AYLIHbIe
NMOTOKM CO CKOPOCTbio 6onee 0,1 M/c, BO3AyX C NpumMecaAmn ByfieT nepemeLlaTbCsa K MecTy
BbITAXKKM MO KpaTyallleMy pacCTOAHMIO OT TOUKU YTeUKWU, HE3aBUCMMO OT MSIOTHOCTM
rasa.

Nugukatop TC pomkeH GbiTb xopowo BuaeH paboTatolwemy nepcoHany. Ecnn 3to
HEBO3MOXHO, HEOHXOAMMO UCMONb30BaTh BHELLHIOK CBETOBYIO 1 3BYKOBYIO CUrHanmn3a-
uuto. 'C No3BONAET Kak HEMOCPEACTBEHHO MOAKOUYaTb UCMOMHUTENIbHbIE YCTPOICTBA
(HanpsAMyto K MopTaM TrMa "Cyxol KOHTaKT" Nnbo yepes pene), Tak U UCMoNib30BaTh CeTe-
Bble NCMOJSIHNTENbHbIE YCTPONCTBa (yrnpasnaemble no npotokony MODBUS RTU).

Mpy MoHTaxe obopyrnoBaHuA [C HeO6XOAMMO YyUnTbIBaTb €ro JOCTYMHOCTb AJis TEX-
HMYeCKoro obCNyXMBaHUA 1 NEPUOANYECKON MOBEPKM ra3oaHanmsaTtopa .

Cxembl nogKyYeHns

Bo3Mo»KHbI IBE OCHOBHbIE CXeMbl nogknoveHns MNC:

+ 3BE3[0W: KaXk[oe YCTPOWCTBO OTAENbHbIM Kabenem cBA3aHO C NpUeMHUKOM nHbop-
MaLuu (NynbT, NPOMBILAEHHbIN KOHTPOSIEP, KOMMNbIOTEp 1 T.N.);

+  Wnendpom: HeCKONIbKO YCTPONCTB NapasnienbHO NOAKIUYEHbI K Kabenam anekTponu-
TaHWA 1 Nepefayn JaHHbIX, MOCPeACTBOM MOHTaXXHbIX KOPOOOK (prc.9).

MoHTax anekTpoKabener
C CcoeaNHAIT C NICTOYHNKOM NMTaHUA N BHELWHNMW yCTpOVICTBaMI/I KOHTPONA Mo KaHany
"TokoBasa netnsa 4-20 MA", B TakKXe C BHeWHUMU NCNOJIHUTENbHbIMN N CeTeBbiIMA
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WNcTouHmk

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

KomnbioTep
CurHanbHbIn
Kabenb

KoMOUHMpOBaHHbIi
Kabenb

Puc.9. Cxema nooknroueHua IC winelighom ¢ pacnpedesumesibHoIMU KOPpOOKamu

ycTpoicTBaMu Kabenem ceyeHvem ot 0,2 go 2,5 mm% Bbibop nnowapun ceveHus
Kabena 3aBMCUT OT ANVHbI JIMHUM N HArpy3Kky (B ciydyae MOAKUYEHUA BHELWHUX
YCTPOWCTB).

Mpy napannenbHOM MOAKIOUEHMU TPYMMbl NpPubopoB no KaHany RS-485 (coepw-
HeHVe B lWeind) peKkoMeHAyem WCMosb30BaTb ABa HE3aBUCUMbIX Kabens: Kabesb
C CeYeHVeM XWuibl Ao 2,5 MM? — Ans NeKTPONuUTaHusA MNprOOPOB, U IKPaHUPOBAH-
Hyl0O BUTYI0 Mapy — AnA nonyyeHua umébposor uHPopmaumm no RS-485. OpHako
JONYCTUMO MNPUMEHeEHNe KOMOMHMPOBAHHOTO Kabens, Hanpumep, KYB 6x0,35-100.
BHumaHwme! DKpaH KabenA 3a3eMnATb TONIbKO CO CTOPOHbI KOHTpoJUiepa (KoMMnbloTepa).

Mopgynb I'C "CeHcoH-CB-5031-CM" MKTWU-2 nmeet B3pbIBO3aLNTy BUAa "B3PbIBO-
HenpoHuuaemas o6osiouka" v He TpebyeT BHELIHNX YCTPONCTB MCKPOHe30nacHOCTH.
OfHaKO Mbl HaCTOATENbHO peKoMeHAyeM 3awuwaTtb cunosble uenu C Gapbepom
ncKkpobesonacHocTu, Hanpumep bU-Exia-130-24. OH rapaHTMpPOBaHHO NpeaoTBpa-
TUT NOBPEXAEHNE BALIVX YCTPOWCTB NPM OWMNOKax MOHTaa U BO3SHUKHOBEHUN NPO-
651emM B CETAX INEKTPONUTAHUA (MMMYSIbCHbIe MOMeXK, NMonajaHne BbICOKOro Hanps-
KEHnA 1 ap.).

MoMHUTe, NPU NOAKIIOYEHNN INEKTPUUYECKUX Kabenein HEOOXOAUMO PYKOBOA-
CTBOBATbCA:

« [paBunamm ycTpoicTBa anekTpoycTtaHoBoK (MY3) rn. 7.3;

« [MpaBunamum skcnnyaTaumm sneKTpoycTaHOBOK notpebuteneii (M3311), B ToM unc-
ne rn. 3.4 "OneKTPOYCTaHOBKM BO B3PbIBOOMACHbIX 30HaX";

« [MpaBunamm TexHWKM 6e30MacHOCTM MPU SKCMyaTauumn 3eKTPOyCTaHOBOK Mo-

Tpebutenen" (MTH);

« WVHCTpyKLMen no MOHTaXy 31eKTpoobopyaoBaHUA, CUNOBLIX U OCBETUTENbHbIX
ceTen B3pbIBOONacHbIx 30H BCH 332-74/ MMCC CCCP.
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PacueT annHbl KabenbHOM NNHUN

MakcrmarnbHo fonyctmasn AfivHa KabenbHoW NMHUKM onpepenseTca pagom GakTopos.
[nuHa KabenbHoW nHUK RS-485 He MoXeT npeBbiwaTtb 1200 M. MakcMmanbHasa anvHa
Kabens aneKTPONUTaHUs AOMKHA OblTb TAKOBOW, YTOObI HaMNPSXKEHNE Ha KIleMMaXx J1eK-
TponutaHua IC He 6b1n10 HUKe 12 B. Mpr 3TOM He06X0ANMO NMOMHUTb, UTO C MOHVKEHNEM
HanpsXeHNa MUTAHWA MPOMNOPALMOHANIbHO BbIPACTAaeT TOK MOTPebneHns 1 nageHue
HanpsXeHNA Ha OMMYECKOM COMPOTUBIEHUN Kabens. B obLem cnydae, Ans OLeHKN MaK-
CMMaJibHO [OMYCTUMOTO COMPOTUBIIEHNA JIMHWAW SNIEKTPOMUTAHUA R MOXHO BOCMOSb-
30BaTbCcA Gopmynom Rmax = Umm(Uo - Umin)/P, roe UO — HanpsaXXeHne NCTOYHMKA NUTaHuA,
U . — MUH/ManbHO [ONYCTMOE Hanpsx)eHne NUTaH1A Ha Knemmax npubopa, P — mak-
CMMaJibHasA MOWHOCTb NoTpebneHns npubopa. 3Hasa R, HeTpyaHO onpeaenmtb Tpebye-
MOe ceyeHrie U/ MakcMMasbHYH ANUHY KabeslbHOM NIHUK, BOCMONb30BaBLUNCH COOT-
HolleHuem L = Rrnax / (2p), rae L — pnvHa KabenbHOM NMHUK, P — MOrOHHOE CONPOTUBIIEHNE
kabena (Om/Km), 3aBucsLLee OT ceyeHVs. 3HaYeHNe NOrOHHOro CONPOTUBIIEHNA YKa3blBa-
eTCsi MPOoV3BOANUTENSIMU Kabenei.

Hanpumep, ncnonb3yeTca WCTOUYHUK MUTaHUA C HanpsxeHnem 24 B, makcumanb-
Hasi MOLWHOCTb noTpebnenns C 2,5 BT ¥ MUHMMANbHO [OMYCTUMOE HAMpsXeHue
nuTaHna 12 B. Torga MakcvManbHOe COMPOTMBIEHVE KabenbHOW JIMHUU COCTaBUT
12x(24 - 12) /2,5 = 57,6 Om. JonycTtum, Tpebyemas afivHa KabenbHON AMHUN — 1 KM.
Torpa NOroHHoe COnPOTUBIIEHNE MELHOWN Wbl Kabens AOMKHO cocTaBnAaTb 28,8 Om.
MakcrmmanbHoe conpoTMBIEHNE MHOTOMPOBOIOYHON »KWJbl Knacca 3 rmbkoro Kabena
HOMMWHanbHbIM cevyeHnem 0,75 mm? coctasndaeT 25,5 Om (cornacHo MOCT 22483-2012).
CnepoBaTesibHO, Takol Kabenlb MOXHO 1CMNOJb30BaTh ANna nutaHus C.

Mopapok noakntoyeHnA

[insa nogknioueHna I'C He TpebyeTcs crneLyranbHbIl MIHCTPYMEHT, KPOMe OTBEPTKU C Milo-

CKUM (LUMPUHOW 2-3 MM) 1 KpecToobpasHbIM HaKOHEUYHUKOM. Mpu moHTaxe 'C He gony-

CKalTe nonafaHuna BHyTPb Baru 1 NOCTOPOHHNX NpeaMeToB!

1. V3BneknTe 060pPYynOBaHME U3 TPAHCMIOPTUPOBOYHOW Tapbl, YOoeanTeCh B KOMMIEKT-
HOCTM MOCTaBKW, B OTCYTCTBMM BUANMbBIX noBpexaeHui. Ikcnnyatauma IC "CeHcoH"
C MEXaHVNYECKNMI MOBPEXAEHUSIMU KOPMYCa, Pa3beMHbIX 1 pe3bb0BbIX COeAVHEHWI
1 T.4. HegonycTma!

2. YctaHoBuTe ['C B BbIGpaHHOM MeCTe, UCMOoNb3yA PeKoMeHAaL MM no pasmelleHmio. [ina
MOHTa<a NCMonb3ynTe TPY KPENEXKHbIX dN1eMeHTa AameTpoM 6 MM (LLypynbl 1 Ap.).

3. OTKpyTUTe KpbIKY Kopnyca moayna MKTW-2, Bpaluan ee npoTMB YacOBOW CTPENKN
(pnc.10).

4. OTKpyTUTE C NOMOLLbIO OTBEPTKM AiBa BUHTA M4, akKypaTHO N3BNIeKNTE N1EKTPOHHbIN
mMopaysb.
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1. OTKpyTUTE
1 CHAMUTE
KPbILLKY

2. OTKkpyTUTE
2 BUHTa KpenneHua
3NEeKTPOHHOro MofynA

3. /i3BnekwnTe 3neKTPOHHbI MOAYIb,
oTcoefiuHNTe KabenbHble KONOAKM

Puc.10. lNopsadok paz6opku MKTU-2
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. MpucoegnHunTe (ecnn TpebyeTtca) KabenbHbI BBOAbI.

6. Ecnn B KomnnekT noctaBkn Bxoaut C3Y nubo pasbem nogkniouveHua HART-
KOMMYHMVKaTOpPa, YCTAHOBUTE NX N NMOJKIIUNTE K SNEKTPOHHOMY MOZYSIHO cornac-
HO puc.11.

7. BBeguTe cunoBble 1 CUTHANbHblE Kabenu yepes yCTaHOBIEHHble KabenbHble BBO-
abl. MHOroXunbHble npoBofda Kabensa fosKHbl ObITb NpeABapuUTENbHO pa3fena-
Hbl 1 ONPECCoBaHbl KabenbHbIMU HaKOHeUYHUKamu Tuna HLLBW 0.34-8 nnu aHano-
FMYHbIMU (B 3aBUCMMOCTM OT CeYeHNsA NPOoBOAOB). [inrHa BBefeHHbIx B Kopnyc ['C
NPOBOOB A0JIKHa OblTb AOCTAaTOYHON ANA YAOOHbBIX MaHUMYNALUA U NOAKoYe-
HUA K KabenbHbIM KONoAKaM.

8. OTcoeanHnTe KabenbHy0 YacTb Pa3pbiBHbIX KONOAOK, YCTAHOBMIEHHbIX Ha HUX-
Hell YacTu 3NeKTPOHHOTro Moayna. MNoakniounTte Kabeny B COOTBETCTBUUN C MapKu-
pPOBKOW Ha nnate u Ha puc.11, 12 1 NPOYHO 3aKpyTUTe OTBEPTKON PuKcmpyrolre
BVHTbI KabeNbHbIX KONOMOK.

9. YctaHOBUTe KabesibHble KONOAKM B KOHHEKTOPbI, ybeamuTecb B TOM, UTO 3aLlenku
3aduKcupoBany pasbemM. YCTaHOBUTE 3/1EKTPOHHbBIN MOAY/b Ha CTOWMKKY, BbITA-
HYB U3MINLLKKN Kabensa Hapy»Ky yepes KabenbHble BBOAbI. 3aKpyTUTE BUHTbI Kpe-
MieHUs 3NeKTPOHHOro Moayns u GUKCPYIOLME TallKy Ha KabenbHbIX BBOJAX
OnA repMmeTr3aunm CoOeAnUHEHNA.

10.MoaknoumnTe NPoBOA 3a3eMNieHUs K Npubopy (cm. puc.8). PekomeHagyem KoHel

npoBoJa 3a3em/ieHuns, NoAKoYaemMoro K nprubopy, onpeccoBaTb KabelbHbIM

HaKOHEYHMKOM C KpYribiM OoTBepCTMEM NOA BUHT M4.

or O

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

0,0/00/00/0.0/000
DMAANA AN

NCMm

HART-
pasbem

00
a3y

Puc.11. PacnonoxeHue pa3semos Hd 3J71EKMPOHHOM 6/10ke
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ONeKTPOHHbIN MOAY/b

XR4 Cvinosble uenu

Llenb KonTakt
4-20 1
GND 2
+24V 3

XR3 Pene ("Cyxoi KOHTaKT")

U - "CeHcoHn-CB-5031-CM"

Cxema 3neKTpuyeckan coeuHeHnin

(BKMOYAA CUTHASbHbBIN

I

I

I

‘ } Kabenb nutaHua
|

| nposog «4-20 MA»)
I

I

|

I
|
I
|
I
|
I
I m <
enb OHTaKT
‘ Mcnonnurensioe 1
|  —— Y

| noPOT 1 ! | } YCTPOWCTBO C

MOPOT 1 2 EE— |_BHEIHNM NUTaHvem |
‘ —— MOPOT 2 3 —‘—V}I‘____‘I
‘ Lnoporz 4 .
| iHEMCI’IP 5 —‘—V}'—____-|
| HEWCTP 6 E— s L — — — — 4
I I
| XR5 RS-485 |
| Llenb KoHTakT |
| RS485 A 1 ‘ Winka
| RS485 B 2 ‘ RS-485
I Jm |
| TepmuHUpyoWKii pesncTop |
| Llenb KoHTakT T |
\ ! ! K !

2 2
[ 120 0m = \
| I
! XR2 CeHcopHbIN Mmoaynb ! Pazbem ICM
‘ Llenb KoHTtakTt ‘ KoHTakT Llenb
‘ +3B 1Vec ‘ Vcc +3B
[ GND 2Gnd | Gnd GND
| Rx 3Rx } Tx Tx
| Tx 4Tx f Rx Rx
I I
I I
\ XR7 C3Y [ 3y
| Lenb KoHTakT | KoHTakT Llenb
| BUZ 1 . 1 BUZ
| GND 2 I 2 GND
I I
I |
| XR6 HART-pasbem | Pazvem ICM
| Llenb KoHTtakTt | KoHTtakTt Lenb

HART 1 ‘ 1 HART K HART-
! GND 2 2 GND KOMMYHUKaTopy

Puc.12. Cxema nodkstoyeHus I'C "CeHcoH-CB-5031-CM"
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11. Ecnv Heob6xoQnmo OTKIOUNTL/MOAKUNTD TEPMUHMPYOLNIA Pe3NCTOP, CHUMU-
Te/yCTaHOBUTE NepembluKy B nosuumio JT (cm. puc.11).

12.Ecnu B npoLecce MOHTaxa Kabenb NogKnioYeHUs CEHCOPHOro Moayns Obi OTKIO-
yeH, nopknoumnTe ero. B nobom cnyyae ybeguTech, UTO NPV MOHTaXe pa3bem Co-
eVHNTENbHOIO Kabensa He Bblles 13 CBOEro rHespaa.

13.3aBUHTMTE KPbILLKY Npurbopa.

14.Ybenntecb METOAOM BM3yaSlbHOFO OCMOTPA, YTO 3nemeHTbl [C, oTBevatwme
3a B3pblB06E30MaCcHOCTb, He MoBpeXxAaeHbl (prc.13, 14).

15.MNopanTe anekTponutaHue (24 B). Mpunbop BonaeT B pexum aBToTecTa. o ero 3a-
BEPLUEHNN 3aropuTcA 3efieHbll ceBeToanog, 1 yepe3 5-90 ¢ HauHeTcA oTobpa-
XeHne 3HaYeHU KoHLUeHTpaumu uenesoro rasa. EguHnubl nameperHuna n tmun

Bpsib” Bapsib”
Peswda M20x15 12 bumkab Pesvoa MZ20x15 12 bumkal

LepmupuyupobanHas 3azywka Lepmupuyuypobasnasg saz/yuka
Inpu Headxadumacmu)

m Bapsibodesonackas yens ia

\
M |
i

Knerma 3a3emnenus
- Bpsib” ] |
KormnayHd nosuypemanobsii
Bpwit” =
Pessoa M20x15
o I N = i
Bapsi”
Kormnayra nomuypemanobsii

Bapwib”
4 E Lmexno monuyurou 10 M
buidepxubaem yadap b coombemcmbuy
c [OCT IEC 60079-1-2071
Bapsibodesonackas wens ia _— Lmexio yrnomneno pesunobal
1POKAacKaU U APUXamo 2aukol.
LnuHa nymu ymeqxy donee 21 mm

Bapsit”
Pesvia 10 bumkab*

|
| Bapslb” llavda cmanwHasg —
6b16 * i f
q} sanpeccobsibaeras 4 & f

; . Bpwil”
_Bapelf”Cemka meang Pessia M95 9 bumab
Hepxabewuas cmans 2 wim Konmwyo pesuroboe ynnomwumensHoe

* [ns ucnomerus TEx d

Puc.13. InemeHmeol 83peigo3aujumel Modyna MKTU-2 ¢ pazeemom HART-komMmyHUKamopa
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"B3pbis”

Pespba M20x1.5 12 sutkos
CeprudnynpoBarHas 3arsyuna
(rpu HeobxogumocT)

"B3pb1s"
KomnayHg nonnyperaHosbii

1aCHAA LErb ia

Pesbba M20x1.5 12 sutkos
CeprudnyupoBarHas 3arnyiKa

Komnayry nonunyperaHosbivi ~

_Knemwva sasemnering Z
"B3pbis”
Pe3s6a M20x1.5 = z
12 ButKOB e
"B3pbis”
Komnayrg nomyperanossiii
"B3pbi8”
"Bpois” Crexsno romuyurori 10 mm
Pesbba 10 ButkoB™ BbIAEPKUBAET YAaP B COOTBETCTBMN
cOCTIEC 60079-1-2011.
B3ppisobesonacHas yens ia—" CTeK10 yryoTHeHo pe3nHoBos
[IPOKNGAKON 1 IPUKATO [AVIKOU.
"B3pbis” lllaviba cTanbHasn Lmmta nytu yreydxu 6onee 21 mm
3anpeccoBbizaeman™
"B3pbis” Cerxa TaHas
HepxaBeloLyas crasb 2 wr* al 4
N "B3pbis”
"B3pbis” Peszpba M95 9 sutkos
Pesbba M32x1.5 9 sutkos Konbujo pesnroBoe yrnotHutesnsHoe

Puc.14. Snemermel 83pbigoawumel modysnsa MKTU-2
co ceemossyko8biM ycmpoticmeom C3Y-01

rasa ykasaHbl Noj MHAMKATOPOM Ha /TMLLeBOW NaHenu 1 B nacnopTe rasoaHann3aTo-
pa "CeHcoH-CM-9001".

16. Ana npefoTBpalLeHnA HeCaHKLMOHMPOBAHHOMO JOCTYNa KPbILWKY CEHCOPHOro Mo-
ayna MKTU-2 xenatenbHo onnombunpoBaTb.

17.PekomeHAyem yCTaHOBUTb 3almTHYIO KpbiwKy VICM 3HakK "CeHcoH-CM-9001" ¢ yKa-
3aHKeM CEPUNHOIO HOMepa, NPVBEAEHHOTO B MacrnopTe. [11A 3TOro MOXHO BOCMOSb-
30BaTbCA STUKETKON C CEPUNHBIM HOMEPOM, BXOAALLEN B KOMMIEKT MOCTaBKM rasoa-
HanusaTopa "CeHcoH-CM-9001", nnbo nofBecHO 6UPKOI — NIOMOOI NNAaCTUKOBOM
HOMepHO. Baw npu6op nosnHocmeto 20mos K pabome!
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13. HACTPOWKA N KAJIMBPOBKA C MOMOLLbIO MATHUTHOIO KJTIOYA
Insa Hactpoikn 1 Kanmbposku C, TeCTMpOBaHUA pene U MPOBEPKU 3aflaHHbIX PEXUMOB
paboTbl NpefHa3HaueH MarHUTHbIN Kitod. [peaycMoTpeHbl TpU "KHOMKU" — 30HbI, K KOTOPbIM
HeoOXOANMO MOAHECTV MArHWUTHbIN Kntod:  TTOPOT, BbIBOP 1 "OK/+". [danee ansa KpaTKoOCTU
Mbl GyZIeEM rOBOPUTH "HaXKaTvie KHOMKW', Mofpa3yMeBas, UTo K 3aflaHHOW 30He MOAHOCUTCA Mar-
HUTHBIN Kitod. O6paTiTe BHUMaHME: "HaxaTue" MPONCXOANT, KOTAa MAarHUTHDIN Koy yaans-
€TCA OT COOTBETCTBYIOLLIEV 30HbI (T.. KIOY HY>KHO NMOAHECTV 1 YOpaTh). Koria MarHUTHbIN Kitoy
HaxoAmMTCA B 30He cpabaTbliBaHWs, 3e1eHbli cBeToguop BKJT HaumMHaeT yacto Murathb.
Bo3MoXHO [1Ba TUMa BO3AENCTBUA KNOUOM Ha KHOMKMU:

+  KOpOTKoe (06bl4HOE, MOAHECTU KoY MeHee YyeM Ha 2 ¢), 0603HavYaeTcA 3HaUKOM @
@ 2c
e pnuTeNnibHoe (I'IOFlHeCTI/I nypepxneatb KJlO4 HE MEeHee 20), 0603HaYaeTCA 3HAUKOM %

Ecnn cneuranbHo He oroBopeHa HEOOXOAUMOCTb ANINTENBHOIO yaepMaHua ("HaxmuTe 1
yaepxmBanTe"), B TeKCTe peyb NAET O KOPOTKOM BO3LAENCTBUM ("HaXKMMTe KHOMKY...").

B npubope peann3oBaHbl YeTbIpe PexkriMa YNpPaB/IEHUSA: KOHTPOJb MOPOroB, BBOA YCTaHO-
BOK, TECT pere 1 KannbpoBKa.

OcHoBHOe cocToAHNe |

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 aBTOMaTHyYe-
CKU, ecnu B TeueHe 30 C He HAaXKMManM KHOMKM (KpoMe pexrMa KanrnbpoBKY, rae Taim-
ayT cocTaBnsieT 6 MuH). Mepexon B N0OON 13 TPEX PEXKUMOB YMNPABIEHUS MPOUCXOANT
TONbKO 13 OCHOBHOIO COCTOAHNA.

KoHTponb noporos

nopor 1 @ (Onoror2 nopor1 () @ roror2

nopor1 () (Onoror 2

IEEARS 5@ " [5(®
T OCHOBHOE COCTOsIHIE 3¢ 3c ‘
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Pexxum npefHa3HaueH [is MPOCMOTPa 3aflaHHbIX MOPOroB cpabaTtbiBaHWA. HaxmuTte
kHonky MOPOT. Bkntountcs cBetoauog "Mopor 1", Ha nHAMKaTope 0ToOpasnTCs 3HaYeHne
nopora 1. Yepes 3 ¢ Bkntountcs cBetogmog "Mopor 2", Ha MHANKaTope OTObPa3UTCA 3Ha-
yeHme nopora 2. Yepes 3 ¢ nprbop BepHeTcA B OCHOBHOE cocTosHME. MOXHO yCKOpUTb
nepexo Mexay oTobpa)keHNAMM 3HaueHKI Noporos, Haxkumas MNOPOT.

Tecr

Pexxnm "TecT" npefHa3HayeH Ana KOHTPonA pene.

BHumaHue! [leped Hayanom pabomei 8 pexxume "Tecm" y6edumecs, ymo k 'C He noo-
KJlloYeHbl UcnoJIHUmeJsibHble MexaHuU3Mbl, NPou380J1bHoe cpabambieaHue KOMopbix

HexesniamesbHo!
Onanepexopna B pexxkum "Tect" noror1 O O"°"°”W OcHoBHOE cocTosiHMe
B OCHOBHOM COCTOAHUMN HaX- U /L/E/ .J
MuTe n yagepxuante 2 ¢ "OK/+".
Ha wuHpukatope otobpasutca MP. Q)
MocnenoBaTeNibHO HAXKMMas  KHOMKM “
MOPOT, BbIBOP n "OK/+", ¢ nomo- .
TecToBbIN pexum
Wbl TecTepa npoBepbTe aKT noror1 () (Q mororz
3amblkaHnA Tpex pene wun C3Y. HFI .J
Tectep HeobxoAuMMO MoOAKOYATbL
K Konogkam pene (cm. puc.11). (" norori O Orovorz )
KHonka TOPOI 3ambikaeT pene ®
"Mopor 1" Ha 3 c. Mpw 3ToM Ha NHAW- N\ L [IP | ) o T
KaTope oTobpaxaetcs [P 1.
(" noror1(0) Onovorz\
OnutenbHoe yaepusaHune
MOPOT (2 ¢) sknouaet C3Y. Boiknio- @, 2¢ [IF 4Hl® [ [ﬂf
ueHme - nobas KHoMKa. N J
e I
KHonka BbIBOP 3ambikaeT pene noror1 Q) Qroeorz
"Mopor 2" Ha 3 c¢. Ha mHpuKaTOope /7Fl E o ~
otobpasaetca MP 2. _ _JMopor 2
KHonka "OK/+" 3ambikaeT pene fno,,o,,o Onmrﬂ
"HencnpaBHocTb" Ha 3 c. Ha nHauka- OKF+
o6 s F | [P @[>
Tope oTobpakaeTcs . L Voo
OK/+

Bbixog 13 pexuma "Tect" — no anu-
TENbHOMY (2 C) HaXaTulo KHOMKK
"OK/+" UJTN uwepes 30 ¢ nocne Haxa-
VA NI0OON KHOMKM.

=)
N
o

o
o
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BBop ycTaHOBOK

JaHHbIl pexxum npedHA3Ha4YeH 01 KeanugpuyuposaHHbIX hosib3osamerieli u cne-
yuanucmos cayx 6 mexHuyeckoli nNo0OepXKu, ynosiHomMo4eHHbix [Ipou3sodu-
menem 'C. He usmeHalime ycmaHoeKu 6e3 o60cHo8aHHoli Heo6xodumocmu! Bce
¢akmel usmMeHeHUs YCMAHOBOK COXPAHAIOMCA 8 3Hep2oHe3asucumoli namamu
npu6opa, Mo2zym 66ime cqyumadel [I[pouzgodumesiem U cmame Npu4UHOU omkasa
8 2apaHmuliHoM obcnyxusaHuu.

B pexume "BBog ycTaHOBOK" MOXKHO 3ajaTb YeTbipe NapameTpa — nopor 1, nopor 2,
pexnm paboTbl C3Y 1 3Ko-peXxnm. HacTporika KaXaoro 13 H1UX BbIMOJIHAETCA NOCNeao-
BaTeNbHO, NOC/ie Yyero rasoaHanu3aTop Bo3BpalaetTca B OCHOBHOe COCTOAHMeE.
Ecnun He HaxXmnmaTtb KHOMKK B TeyeHne 30 ¢, Nnpubop aBTOMaTMUYECKN BO3BpPaLla-
etca B OCHOBHOE COCTOAHME, He 3aNOMMHAnA HECOXPAaHEHHbIe 3HaUYeHUs.

OCHOBHOE COCTOAHME |

A A A A
- 30c 30c 30c
" h : :

YcTaHoBKa .| YcraHoBka N YcTaHoBKa | YcraHoBka
nopora 1 "l nopora2 pexuma C3Y "l ako-pexuma

! 1

| Bkn/oTkn O, |

YctaHoBKa nopora 1
B OCHOBHOM COCTOAHMM HaxKMUTe 1 yaepxurBaiTe 2 ¢ KHonKy MOPOT. NMpubop nepeit-
JeT B pexunm "YcTtaHoBKa nopora 1." HauHeT muratb ceetogunog "Mopor 1" n ctapwnn
pa3pag undpoBoro nHAnKaTopa.

noror1 (") (Onoror 2 Fopor nopor 1* (Onorpor 2

0iH7e) g | DO05)e ]Sy

2. YcTaHOBWTE 3HauyeHMe Murawowero paspaga kKHonkom "OK/+". [Ona  BBO-
[a/OTMeHbl [ECATUYHOM TOUKM B [aHHOM pa3psiie Haxmute W yaepKuBante 2 C
KHonKy BbIBOP.

W
noeor 1* (Onoror 2 noror 1* (Onoror 2
W

¥
05| &
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3. Mepengnte K cnegytowemy paspagy kHornkou BbIBOP n yctaHoBMTe ero 3HaueHue.

NOPOT norpor 2 nOPOr norpor 2
# O O
opsle | W %JE ® T

MoBTopUTE 3Ty NpoLefypy ANsA BCEX pa3psAAoB.

nopor 1* nopor 2 nopor * nopor 2
* O » O

Gi5e) O noye

Mepe6op pa3pAaoB NPOUCXOANT LMKINYECKN — Bbl BCETAA MOXEeTe BEPHYTbCA K rnpe-
Abinylemy paspsgy.

nopon* (Onoror 2 nopor* (Onoror 2
Oi)e ‘o0)e |

4. YcTaHOBUB HY»HOe 3HayeHue nopora 1, HaxxmuTte KHonKky [MOPOI. HauHeT muratb
BeCb MHAMKAaTOP.

nopor 1% (Onoror 2 nopor %MQEOPOF 2
Qw
aope| ¥ DDU o

[lns coxpaHeHVsa B SHEProHe3aBMCUMON MaMATV BBELEHHOrO 3HaueHWa HaXxmuTe
KHomMKy "OK/+" Mprnbop coxpaHUT BBeAeHHOe 3HauyeHve 1 nepenger B pexum "Ycra-
HOBKa nopora 2"

nopor%M nopor 2 nopor1 () *loporz
; ‘ CoxpaHsem

e | ¥ CO00]® | e

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

noporl%;,\/L nopor 2 nopor1 () %oporz He coxpaHsem

SI00e CO]|® | seavere




PyKkoBogCTBO No 3KcnnyaTauum E

BknioueHune/oTknoueHve pexunma O,
B rasoaHanusatope npeaycMoTpeH crelyanbHblii PEXXUM aBapuinHon curHanusauum O,.
B 3TOM pexunme nHaukatop "Mopor 1" 1 COOTBETCTBYIOLLEE eMy perie BKIYalTCA, eC/v
KOHLeHTpauus onyckaetca HUXKE nopora 1. MiHgukatop "Mopor 2" cpabaTbiBatoT npu
MPeBbILEHNIN Nopora 2, Kak B 06bIYUHOM pexrme.

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

=
(noror1 O Onopor) C‘IOPOH* Qnopor?
v

7 50} [ons)e

o J
(- & N (- W2
nopor % (Onorpor 2 nopor 1*\ (Onoror 2

Jogsle | ¥ 2 e

J -

-

J

-

Ha uHankatope nosensetca coobuieHne "O2 ?" HaxaB kHonky "OK/+", noaTtBepauTe
BK/IOYEHUNE [@aHHOTO PeXXMMa.

norpor - noPor 2
% O

0o e |

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

Ana BoiknoueHna pexmma O, Heo6X0[MMO BOMTN B PEXKIM €ro YCTAHOBKM, KaK Onu-
caHo Bblwe. Ha uHankatope otobpasntca HOP? Haxmute kHonky "OK/+', pexum O,
OTKJTIOUUTCS, U NPUOOP BepHETCA B pexnm "YcTaHOBKa nopora 1"

nomr% (Onopor 2
[ons|e

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

Mpu BKmoueHHom pexume O, ceetoguon "lMopor 1" n ycTaHaBnMBaembli pas-
pAg Ha WHAUKaTOpe B pexume "YcTaHoBKa nopora 1" muratloT ¢ BABoe 6Gosbluel
yactoToi (2 y). Janee Bce [eCTBUA BbINOMHAOTCA, Kak B 0ObIUHOM peXxume.

B OCHOBHOM COCTOAHUN BKOUYEHHbIN pexnm O, MHANLMPYETCA KpaTKOBpPeMeH-

2
HbIM OTKNIloUeHneMm pa3 B 2 C 3efieHoro ceetoguopna "Mutanue". NMpu CHUXEHUN KOH-

W

W\
"
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LeHTpauumn Huxke nopora 1 ceetoamon "Mopor 1" 6yget Muratb € y4BOEHHOW YacTo-
Ton (2 Iu).

YcTtaHoBKa nopora 2

Pexkum "YcTaHOBKa nopora 2" conpoBoxaeTca muraHnem ceetoguopa "lMopor 2" Ycta-
HOBKa 3HayeHuVs Mopora 2 NofHOCTbIO aHaNIorMyHa yctaHoBKe nopora 1. Mo 3aBepLue-
HUII0 YCTaHOBKM Mopora 2 Nprbop nepexogut B pexum "YctaHoBKa pexkima C3Y".

K
noror1 () A%moporz (%) noror1 (D) (Onopor2 —
=~ 1 +
ofL5/][]je o340 | %
) 7

)

YcTaHoBKa pexxnma C3Y
MpenycMoTpeHo YeTbipe pexnma cpabaTbiBaHUsA CBETO3BYKOBOrO ycTpoicTaa (C3Y):

0 — cBeTO3BYKOBasA CUrHaNM3aLMsA OTKIIOUEHa;

1 - CBETO3BYKOBaA CUrHaNM3aUma BKOYaeTCA Npy JOCTUXKeHMM nopora 1;

2 — CBETO3BYKOBasA CMrHanm3aLuusa BKIYaeTCA Npu AOCTVXEHUM nopora 2;

3 - CBeTO3BYKOBasA CUrHanM3auma BKIIOYAETCA NPU OOCTUXKEHUM Kak nopora 1, Tak
n nopora 2 (akTyasnbHo B pexume O,).

Homep pexxmma C3Y otobparkaeTcsi Ha uHgmKkaTtope B Buae C3Y0 (1-3) n conpoBoxaa-
€TCA MUraHNeM >XenToro CBeTOANOAA.
1. 3apanTe pexum C3Y kHonkon "OK/+", 3atem HaxkmuTe MNOPOT.

noror1(0)  (Onopor2 HOPOH,QFJL,QPOPOH
o[ % | °[353e

2. [InA coxpaHeHnsa BBeAEHHOTo 3HaueHuss HaxkmuTe "OK/+", ona Bbixoga 6e3 3anomMurHa-
Hua — BbIBOP, gna Bo3Bpata B pexum yctaHosku C3Y - NOPOT.

CoxpaHsem

BBeJeHHOe
nopor17@r\AQn0Por2 W 3naveHme noror1(0)  (Onopor2
- [Z - ,,X \;

BbiGop) He coxpaHaem
BBeAeHHOe
3HaueHue

Mocne yctaHoBKY pexnma C3Y Nprbop Nepexout K yCTaHOBKE SKO-peXmnMa.




PyKkoBogCTBO No 3KcnnyaTauum B

DKO-peXnm

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

0 — 5KO-peXnm OTKITIOYEH;

1 — peXxum 3KOHOMUW;

2 — PEXUM NOSTHOTO OTKIOYEHNA NHANKALUN.

Ecnn yctaHOBNEH peXxnM 3KOHOMUM 1, MHANKATOP MOCTOAHHO BbiKtoYeH. OH BKJItO-
yaeTcA B CJiyyae NPUMEHEHMA MAarHUTHOIO KOJoYa, MPEBbIWEHUA NOPOra UK NoAB-
neHus coobleHnsa 06 aBapun. IHaMKaTop oCcTaeTcA BKOYEHHbIM B TeUYeHrEe 5 MUHYT,
nocsie yero aBTomaTM4yecKkun BbikovaeTca. B stom pexunme csetogunog "lMutaHue" Kpa-
TKOBPEMEHHO BK/IOYAETCA pas B 2 ¢, CneunanbHoro otobpaxerus pexnma O, He npea-
YCMOTpPEHO.

B pexunme skoHOMUK 2 BCA UHAMKaUUS B pabouyem pexxkrmme NMOCTOAHHO OTKIIO-
yeHa. OHa BKJIIOYaeTCA TOJIbKO MpPY HacTponKe/KannbpoBKe C MpUMeHeHnemM mar-
HUTHOrO Kntoya. Korga HacTolika 3aBepuwaeTtca 1 npubop nepexogut B OCHOBHOEe
COCTOAHME, Yepes 5 MUHYT MHAKKALUUA BbiK/loYyaeTcA. Takon pexkMM No3BONAeT CHU-
3UTb pabouee sHepronoTpebneHune NC npumepHo Ha 120 MBT.

Homep 3Ko-pexuma npu ycTaHOBKe OTOOpa)kaeTcs Ha WHAMKATOpe B BUAe
ECOO0 (1, 2) n conpoBoOXKAaeTCA MUTAHUEM XKENTOro CBETOAMOA.

1. 3apanTte Homep 3Ko-pexxnma KHonkown "OK/+", 3aTem HaxxmunTte MNOPOT.

noror1(0)  (Onoror2 noror1(0)  (Onopor2

FCOO® FLODe

2. [Ina coxpaHeHus BBeAEHHOro 3HaueHust Haxkmute "OK/+", ons Bbixoga 6€3 3anomMuHa-
HuA — BbIBOP, ana Bo3BpaTta K ycTaHOBKe 3Ko-pexkmma — [TOPOT.

CoxpaHsem
BBEAEHHOe PO 1 Horora

rioror 1,Qr %Jonporz “ 3HaueHune O O

FED E - He coxpaHsem D H’E

BBEEeHHOe
3HaueHune OcHOBHOe cocTosiHne
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Kannbposka
BHumaHue! Pexxum kanubposku npedHA3Ha4yeH UCK/IOYUMesIbHO 018 K8aiupuyupo-
8AHHbIX CNEYUAIUCMOB8 Cep8UCHbIX YeHMpPOB8, yNnoJIHOMOYeHHbIX hpouzsodumesnem!

KannbpoBka BO3MOXHa MO HyNIeBOV KOHLIEHTpaLsa LeneBoro rasa ("Kanvéposka 0") u
no noeepoyHol rasoBor cmecy ("Kannbposka MIC"). MNMpuuem KOHLEHTpaLus nNoBepou-
How rasoson cmecn (MIC) gomkHa cocTaBnATb He MeHee 30% OT BEpXHEero AvanasoHa
M3MepeHUs razoaHanusaTopa. [Jns faTuMka KUCIOpOAa MCMOMb3yeTcs KannbpoBKa Mo
aTMochepHOMyY MO0 YMCTOMY BO3LYXY, Fae KOHLEHTpauua Kucnopopa coctasnaeT 20,9%.
"Kannbposka 0" BO3MOXHa, eCin n3mepsaemas Nprbopom KOHLEHTPaLMA He NpeBbILlaeT
10% BepxHero npegena mamepeHuin. "Kanmbposka MIC" Bo3amMOXHa, ecnin n3mepaemoe
3HaueHVie KOHLEHTPaL MK He OTIYaeTCA OT 3aaHHoOM KoHueHTpauun MNIC 6onee yem Ha
50%. B npoT1BHOM Clyyae CEHCOP CYUTAETCA HEUCTPABHbIM Y MOANEXMNT 3aMeHe.

[nsa exoda 8 pexxum kanubposku B8 OCHOBHOM COCTOSIHUUN HaXKMUTE U yaepXuBanTe
BbIBOP (puc.15). [lanee Heo6xoanmo BBECTU Naporb. [Naponb coobliaeTca npov3Boau-
TefleM UCKJTIUYMTENBHO YNOTHOMOYEHHbIM M CEPBUCHBIM LieHTpaMm. [pu BBoae napons
KHonka "OK/+" ncnonb3yetca gna ycTaHOBKM 3HaueHus paspsaga, BbIbOP — ana nepe-
xofa mexxgy paspsagamu. Beega naponb, HaxmuTe [TOPOT.

e A
nopor1 (")  (O)nopor2 Be6op noeor1 ()  (Onoror2
@ 2c A OK/+
JlH7e ) [IFPF)®
- 1% %
N J
/nopon O Qnoporz\ /nopon O Qnoporz\
S PG T e
. J . J
~ N\
/nopor1 O Onoporz\ nopor1 (") (Onoror 2
N4 OK/+ 7
= 2 =2 —
ey RG il g
N J (S J

nopor1 (") (Onoror 2 [nopon O Qnoporz\ h——
WV -P
|97 @ SCEO)®| O
A . .
Maponb BepHbIN \_ Y

Mocne npaBunbHOro BBOAA Mapons BKIOUYAETCA PeXUM KanmbpoBku. MNogpexmmbl
"Kannbposka 0", "Kannbposka MNIC" n MmeHio Bbixoda U3 peXkuma KanmbpoBKM nepeknio-
YatoTca KHonkow MNOPOT.



PykoBOoACTBO N0 3KCNyaTaumu

nopor 1 nopor 2 nopor 1 nopor 2
O O © © Mopor

EE: L YCep|e | I

noror1 ()  (C)nopor2 noror1 ()  (C)nopor2

[reje| UUEA|®

Maponb BepHbIi

Bosspart
B OCHOBHOe
cocTosHue

MNepexop k
w Kanubposke 0

Ana exoda e pexxum "Kanubposka 0" npu otobpaxeHun YCt0 Haxmute "OK/+". Ha
MHAMKaTope oTobpasnTcs 3HaueHme Kanubposky 0000 (20.90 gns kKucnopopda). Haxmute
"OK/+", HauHeT oTobparkaTbCA M3MepsieMasi KOHLeHTpauusa. Ybeautecb, uto oHa aen-
CTBUTENIbHO 65113Ka K 0 (K 20,9 ana kucnopopga). O Tom, UTo nsmepsaemas KOHLEHTpaLma
HaxoAWTCA B JOMYCTUMOM AMana3oHe, CBUAETENbCTBYET MUMaHMe KenToro CBeToamoaa.

OK/+

noeor 1 () (Onoror 2 noror 1 @ (Onoror 2 noror 1 @ (Onopor2
P~

SCEDe & ik

i -

BbinonHuTe KannbpoBky, Haxkas "OK/+". [1na oTka3a oT kannbposky HaxmuTe NMOPOT.

B cnyuae ycneluHow KanmbpoBKy Ha MHAMKaTope Ha 2 ¢ otobpasutca YCI1. Mpu stom nprbop
ocTaHeTcs B pexkume "Kanubposka 0" 1 MPOLOMKUT NOKa3blBaTb M3MepAeMyto KOHLEHTpaLuio.
[ins nosTopHOI Kanmbposku 0 HaxmmTe "OK/+". [ina BbIxoaa U3 3Toro pexkuima Haxxkmute MOPOT.

noror 1 @ (Onoror 2 noror 1 @ (Onoror 2 noror 1 @ (Onopor 2

e | &\ [ Orie ) [ done)

Mocne Bbixoda 13 pexuma "Kannbposka 0" cneayet pexum "Kanubposka no IC".
[na BxogHa B Hero Haxkmute "OK/+". OTKa3 oT kannbposku MI'C — kHonka MNOPOT.

nopor1 ()  (Onoporz BeiGop

noeor1 () @ noror2

/7/,[ ‘ “ 3 EU ® Bsopa 3HaueHua MIC
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B pexume "Kanunbposka MNIC" BBegute KoHueHTpauuio mucnonbyemomn MIC (nnm
NOATBEPANTb paHee COXpPaHeHHOoe 3HaveHne). BBog 3HaueHma MI'C nonHoOCTbIo aHano-
rmyeH BBOAY nopora: ¢ nomouibio BbIBOP Bbibupaem paspsag, kHonkon "OK/+" 3apaem
Tpebyemoe 3HaueHre, fecATUYHAA TOUKa B TEKYLLEM pa3psane BBOAUTCA ANMTENIbHbIM
yaepxaHuem BbIBOP. 3agaB 3HaueHue MNI'C, Haxmute NMOPOI n nogreepaute "OK/+"
Mpubop, aHanornyHo Kannbposke 0, nepengeT B pexum kanubposku MNIC. [na otkasa
ot yctaHoBku [MTC HaxmuTe NMOPOI - Bbl NepenaeTe B Hauano pexnma yctaHoskm MMC.

-OK/+
| K kannbposke
nopor1 (), @nopor2

UE%% ® “ g ® Bbixog
! N A2

“ K BBOAY 3HaueHua MIrc

nopor1 (") @ noror2

MNomHuTe, KoHueHTpauwua MIC gomkHa cocTaBnATb He MeHee 30% OT BepxHel rpa-
HULbI AMana3oHa N3MepeHnsa 4aHHOIO AaTuMKa, HO U He NpeBbiwaTh ee. B npoTnBHoOM
cnyyae BBOA 3HaueHwus MIC HeBO3MOXeH: NMpu NMomnbITKe BBOAA OyfeT BblaaHO coobue-
Hue 06 owwnobke Er05 1 npennoXkeHo NOBTOPHO 3aAaTb 3HaUYaeHMe.,

Beepna 3HaueHue MIC (unu noatBepanB coxpaHeHHoe) Knasuwen "OK/+", Bbl nepeit-
[eTe HeMoCpeACTBEHHO K KannbpoBske. [py 3TOM Ha UHAMKaTope oTobparkaeTcA 3Have-
HU1e n3mepaemoi KoHueHTpauuu. NMoagas Tpebyemyio MI'C, nogoxanTe He MeHee 3 MUH
n ybegutecb B CTabUnbHOCTM M3MepsAeMblX 3HaueHui. [ocne yero nposeanTe Kanu-
6poBKy, HaxaB "OK/+". B cnyyae ycneluHom KanmbpoBKn Ha MHAMKaTope Ha 2 ¢ oTobpa-
3utca YCI. Mpwv 3Tom Nprbop ocTaHeTcA B pexnme Kannbposku MNMIC u npogonkut oto-
6GpakaTb M3MepPAEMYIO KOHLIeHTpaLuuio. [1na noBTOpHON KannbposKn HaxmuTe "OK/+"

nopor1 ()  @noror2 noror1 ()  @norpor2 nopor1 ()  @nopor2

BEL g Tel| [ ooge

[lns BbIxoAa 13 pexkmma KannbpoBky B OCHOBHOe cocTosiHne HaxkmuTte MOPOT 1 nog-
TBepauTe KHonkon "OK/+". [InA Bo3Bpata B pexum "Kannbposka 0" HaxxmuTte MOPOT.

Bosspar

B OCHOBHOe

nopor1())  ()nopor2 % cocToRMme

e
“ U L/ e fopor)  Mepexon K
“ Kanubposke 0

T

y

noror1 (")  @noror2
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Puc.15. MeHto kanubposku
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B cnyuyae HeBepHbIX AeNCTBMI B XO4e npoLeayp KannmbpoBku nprubop BbigaeT coob-
LeHnA 06 owmnbKax:

Er0] Mpu kanubpoBke 0 M3MEpPEHHOE 3HaueHVEe KOHLIEHTPaLuu COCTaBUIIO
6onee 10% ananasoHa U3MepeHni;

Er02 B pexume "Kannbposka MIC" n3mepeHHOEe 3HauyeHMe KOHLIeHTpauuu
6onee yem Ha 50% oTNMYaAETCA OT KOHLEHTpaumy ncnonb3yemon MNrc;

Er03 NCM BepHyn coobuyeHmne 06 owmnbke KannbpoBKm

Er04 NCM He oTBeYaeT Ha KOMaHAy KanmbpoBKN

Er05 MonbiTka BBOAa HeBepHOro 3HaveHus MIC (meHee yem 30% oOT Amana-
30Ha U3MepeHNin)

14. BO3MO>KHbIE HEMCMPABHOCTU U CMOCOBbI UX YCTPAHEHUA

Fa3oaHanmzatop "CeHCOH" — BbICOKOHAAEXHbIV npubop. Mpur Hagnexatlem cobnogeHm
npaBwi 3KCyaTauum, TPaHCNOPTUPOBKM Y XPAaHEHUA HEUCNPABHOCTU MasloBEPOATHbI.
Ecnn e OTKa3 mpou3owes, OH C MaKCMManbHOW BEPOATHOCTbIO O6YCNOBIIEH OHON
13 OBYX MPUYMH: HapyLLEHEM 3MIEKTPUYECKMX KOHTAKTOB B Pa3beMHbIX COeAHEHUAX
1 BbIXO[OM 13 CTPOA YyBCTBUTENbHbIX 3/IEMEHTOB. B nepBom cyyae ¢ HEMCNPABHOCTbIO
MOXET CMpPaBUTbCS MOJSIb30BATESb, BO BCEX OCTaJIbHbIX — HEOHXOAVMO BMeLIaTeIbCTBO

Tabnuya 4. Cnocobbl I0KanU3ayuU HeKOMOPbIX 803MOXHbIX HeucnpasHocmel

HeuncnpaBHocTb Cnocob ycTpaHeHusA

I'IpOBepre NOJIAPHOCTb NOAKKYEHNA

Mprbop He BKOYAETCS, HE ropuT Kabens 3neKTPOonUTaHWs, NOAKoUYeHNe
WHAWUKATOP, Y HET CUTHANOB HU NPOBOAOB B Pa3pbIBHON KonogKke
Mo ofHOMY 13 UHTepdericoB NUTaHWsA, MPaBUIBbHOCTb GUKcaLmm

pa3beMHbIX YacTe Pa3pbIBHOW KONOAKM

Y6enuTtecb B HanvumMy ToKa B KaHase
“TokoBas netna”. [py He06Xo0AMMOCTH
3aMKHUWTE TOKOBYIO JIHUIO MEXAY
BbiBoAamun Gnd n 4-20 pe3ncTopom ¢
conpotumeneHmem 250-600 Om.

PaboTaeT uHgunkaTop, nprubop
BEPHO pearnpyeT Ha U3MeHeHe
KOHLIeHTpaLuu, HO HEeT CBA3M MO
npotokony HART




PYKOBOHCTBO no 3KcnmiyaTaynn

HeuncnpaBHocTb

Cnocob ycTpaHeHuA

PaboTaeT uHarKatop, npubop

BEPHO pearnpyeT Ha U3MeHeHe
KOHLEHTpaLuK, eCTb CUrHan B KaHasne
"TokoBas neTtnA', HO HeT 0bMeHa

no kaHany RS-485

MpoBepbTe NOAAPHOCTb NOAKMOUYEHUS
NPOBOAOB CUFHaNIbHOTO KabensA
K konogke RS-485

Ha nuiueBon naHenn ropuT XenTbin
cBeToAMon, Ha nHgnkatope — Err, HO
ecTb curHan (ot 4 go 20 mA) no KaHany
"TokoBasna netna 4-20"

[MpoBepbTe nogkntoyeHve pasbema NCM
K 2neKTpoHHOMY mogynto. CHumMmTe
3aLUNTHYIO KPbILLKY 1 NpoBepbTe
npaBuNbHOCTb nogkntoveHnsa NCM k
nHTepdericHomy moaynio. Yéenutech B
ncnpasHoctn ICM

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

MpoBepbTe pexnm BrnoveHna C3Y

HeBepHo cpabaTbiBalOT NHAMKATOPDI
NpeBblWEeHVs MOPOroB

MpoBepbTe NPaBUAbHOCTb YCTAHOBKM
MOPOroBbIX 3HAYEHNIA"

CEepBUCHbIX Cy»6. HekoTopble BO3MOXHble HEUCMPABHOCTY NPVBEAEHDI B Tab.4.

B cnyyae HeBO3MOXHOCTU

BaHHbIV CEPBUCHbIN LIeHTP!

nokanusoBaTb MU
OBPALLAVTECb B CEPBUCHYIO CJTYXKBY npeanpuaTyis-n3roTOBATENA UAKN B aBTOPU30-

YCTpaHUTb

15. MPABWJIA TPAHCIMOPTUPOBAHWUA N XPAHEHUA

HEeNncnpaBHOCTb,

TpaHcnopTupoBaHMe YyMaKoOBaHHbIX ra30aHann3aTOPOB MOXET MPOU3BOAUTbLCA
BCEMU BMOAMM TpaHCNopTa 6e3 orpaHUYeHns PacCcTOAHMsA, CKOPOCTM U BbICOTHI.
YcnoBusa TPaHCMOPTMPOBAHUS B YaCTU BO3AENCTBUS KNMMATUYECKMX (aKTOPOB
DOJKHbI COOTBETCTBOBATL pasgeny 10 ycnosuam 3 FTOCT 15150-69.

Mpu NnepeBoO3Ke OTKPbITbIM TPAHCMOPTOM ra30aHan3aTopbl B yNakOBKe JOKHbI
ObITb 3aLWWMLLEHbl OT BO3AENCTBMA aTMOCHEPHbIX OCafKOB.

Mpwn TpaHCNOPTUPOBAHUM AOMKHbI COOMOAATLCA MpaBuia NepPeBO30K, AeN-
CTBYIOLLME HA TPAHCMOPTe COOTBETCTBYIOLLErO BMaA.

YcnoBumA XxpaHeHna ra3oaHanunsatopa AoJIKHbl COOTBETCTBOBATb YC/IOBUAM Xpa-
HEHUA B 3aKpbITbiIX HeoTannmneaembix nomeweHuax (FOCT 15150-69, pasgen 10,
yCnoBUsA xpaHeHua 3). B okpy»Katolem BO3yxe He JOJIKHO CoAepKaTbCsl KOPPO-
31IOHHO-aKTVBHbIX Fa30B 1 NMapoB.
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B 3umHee Bpems BCKpbITME TPAHCMOPTHLIX SLUKOB [OMIXKHO MPOU3BOAUTLCA
TOMbKO MOCJIE VX BbIAEPXKKU B TeUeHMe 2 4 B CYXOM OTamnjvMBaeMoOM NMOMeLLEeHNN.

16. KOMITIEKT MOCTABKU

1. Ta3oaHanuTM4yeckasa cucTema;

2. Koy MarHuUTHbIN;

3. MNacnopT;

4. PykoBOACTBO MO 3KCMnyaTauuu;
5. YnakoBkKa;

6.

JononHutenbHble NPUHAANEXHOCTH (MO BbIOOPY 3aKa3umka):
« KabenbHble BBOADbI
« bnok nutaHna 24 B
« Ounbtpbl BO3ayWwHble ®B-7031 (KomnnekT 5 wr.)
«  OunbTpbl BNaxHoctu BJ1-7031(komnnekT 3 WT.)
- [peobpazosatenb nHTepdeica RS-485-USB
« Nynbt nporpammnposanus MK-01
+ Ko3sbipeK 3aWmnTHbIN
« [nacTnHa KpenexHas yHnBepcanbHas
« bapbep nckpobesonacHoctn bU-Exia-130-24
- bapbep nckpobesonacHoctu bU-Exia-3A-16
« CBeTo3ByKOBOeE yCcTponcTeo C3Y-01
« Pa3bvem nogknioueHna HART-kommyHMKaTopa
MprmeyvaHue: Mo XenaHUI 3aKa3zuyrka KOMIMIEKT 3aKa3a MOXET OblTb M3MeHeH
WAV OMOJIHEH.

17.TAPAHTUU NPEOANPUATUA-U3TOTOBUTEJIA

MpepnpuATne-n3roToBUTENb rapaHTupyeTt COOTBETCTBUE cTauunoHap-
HOro rasoaHanu3atopa "CeHCOH" TpebOBaHMAM  TEXHUYECKUX  YCIIOBUN
TY 26.51.53-002-17182181-2017. NpepnpuaTne-n3rotToB1MTeb rapaHTUpyeT paboTy
A npu cobniopeHny yCnoBuiA SKCNyaTaumm notpebutenem, a TakKe YCIOBUN
TPaHCNOPTMPOBAHNA U XPaHEHNSA.

Cpok cny»k6bl ra3oaHanm3aTopa npv Cob10AeHNN U3NTOKEHHbIX B HACTOALLEM JOKYMEHTe
NpaBuUn 3KCrlyaTaumy, TPaHCMOPTUPOBAHNA M XPAHEHMS, @ TakKe NpU CBOEBPEMEHHON
3aMeHe ra3oBblX CEHCOPOB 1 PAaCcXOAHbIX MaTepuranos coctaBnsAeT 10 net. B nacnopre yka-
3aH OPUEHTVPOBOYHBIN CPOK CITy»KObl FA30BOr0 CeHcopa. HeobxoanmMocTb 3ameHbl CeHcopa
onpeaensaeTcs Npy oYepenHoOM NPOBePKe PaboTOCMOCOOHOCTY UM NMPY FOCMOBEPKE.

FapaHTUIHBIN CPOK cNyx06bl A (B TOM UMCiie CEHCOPOB) cocTaBseT 12 mecsALEeB Co
[OHA NPOoJaXMu.



PyKkoBogCTBO No 3KcnnyaTauum m

[apaHTUMHBIN CPOK XpaHeHuaA [A - 9 mecAueB C MOMEHTa N3roTOBNEHUA.

B TeueHure rapaHTUNHOrO CpoKa NpenpusaTMe-n3roToBUTeNb 06s3yeTca 6e3B03-
ME3[HO YCTPaHATb BbiABNEHHble AedeKTbl U 3aMeHsATb BbilleLne N3 CTPOSA YacTu
nnbo Becb Nprbop, eciv OH He MOXeT ObITb MCMpPaB/ieH Ha NPeanpPUATUN-U3roTOo-
BuTene. Nocne 3aBepLieHna rapaHTMIHOIO Nepuoaa NpeanpuaTMe-n3roToBUTeNb
obecneymBaeT NOCTrapaHTUNHOE CEPBUCHOE 0OCNYyKMBaHMe.

lapaHTUHbIe 0bA3aTeNbCTBa NpeKpaLlaTCa:

« Npu 0GHAPYXEeHNM MeXaHNYECKIMX MOBPEXAEHUN Npubopa,

« NPV HaNIMYMU BOZAbI, FPs3M, MOCTOPOHHMX NPESMETOB U HACEKOMbIX BHYTPUW KOp-
nyca ra3oaHanm3artopa,

+ MpPU HECAHKLVIOHNPOBAHHOM N3MEHEHUN KOHCTPYKL MK MO0 HacTpoek npubopa,

« MPU CHUXXEHUM YYBCTBUTENTIBHOCTU CEHCOPOB B pe3yrbTaTe paboTbl B cpefie Hefo-

NMyCTUMO BbICOKMX KOHLIEHTPALMI aKTUBHbIX ra3os.

BoccTaHOBNEHMe yTepAHHOro macnopTa Ha rasoaHanmM3aTop U OTMETOK rocno-
BEPKU MPOBOAMTCA 3a AOMONHUTENIbHYIO MNaTy.



m FazoaHanusatop "CeHcoH"

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

MapameTpbl pnsnuyeckon cpeabl nepepauu:

KaHan RS-485, ckopocTb obmeHa 9600 6oa, dopmaTt nocbku npu oomeHe no COM-
nopTty: 8 6uUT, 63 KOHTPOs YeTHOCTK, 1 cTon-6UT (8N1).

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

MakcumanbHO foNyCTMMOE YNCTIO YCTPOMCTB B CETU — 64,

Wcnonb3yemble KomaHabl: 0x06 — 3anucb, 0x04 — uyteHume pernctpos, 0x11 — yteHne
cepuinHoro (naeHTUdrKaLOHHOro) HoMepa YCTPOWCTBA. 34eCh 1 fanee MMeHa KOMaH[
NPUBOAATCA B LIECTHaALATEPUYHON cucTeMbl cuncneHmns (npedukc 0x).

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

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

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

CeTeBoW agpec 0x06 :

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

Homep 0x04 KoTopble

aHanuTa B 0x03E8 (uTeHme) 8 char copgeprkat

Tabnuue CAS CTPOKOBYIO
KOHCTaHTYy 13 16
CYIMBOJIOB
CyuTbiBatoTCA
3 pernctpa,

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

N3roToBfeHns (yTeHue) B bopmare uint16
uncno, mecsay,
Vi roA,
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Appec Yucno
Napametp HauyanbHoro | Komanpa | perucr- | Tun g‘::!:::ﬂ”"'e
peructpa pos
CumTbiBatoTcA
2 perncTpa,
B KOTOPbIX
copepxartcsa
KOHLIeHTpauumsa
KoHueHTpauusn 0x04 rasa B popmate
(n3mepsaemas 0x03F4 (uTeHme) 2 float32 | float 32. Mnaawwe
BeSINYNHa) [1Ba 6ailta
copeparca
B MJ1agLiem
perucTpe,
cTapluve —
B CTapLuem
CunTbiBatoTCA
4 perucTtpa,
EonHuua 0x04 KoTopble
0x03FA 4 char copepxat
n3mepeHus (uTeHne) CTPOKOBYIO
KOHCTaHTy 13 8
C/IMBOJIOB
CumTbiBatoTCA
3anyck aBTo- 16 perncTpos,
KoTopble
TecTa v cuu-
TbiBaHUE ero cofepxat B cebe
pe3ynbrTaTtoB TPW CTPOKOBbIX
oo 3 eTIpEX
LIMOHHOE Hau- 0x04
0x041A 12 char perncrpos,
MeHOBaHue (uteHme) Kook ras
MO, Homep a
Bepcum MO M3 KOTOPbIX
1 undpoBon copepXuT no 8
naeHTnduKa- cumsonos (CF,
Top MMO) CN, CI - ISMSM;
P 00000206;

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

(Dopmat KoMaHbl U3MeHeHWA agpeca ycTponcTea (0x06)

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

Omeem
HasHauyeHue Pasmep nonsa Cogepxunmoe
Appec ycTponcTaa 1 6anT Appec obpalleHus
Mma KomaHAbl 1 6ant 0x06
Agpec peructpa 2 6anTa 0x2007
CRC 2 6arita
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®opmaT KOMaHbl YTEHUA N3 HECKONbKIMX MOCNefoBaTeNbHbIX pernctpos (0x04)

3anpoc
Ha3sHaueHune Pa3mep nons Copepxumoe
ALpec ycTponcTea 1 6anTt 1-63, 65-247 pec.
ImAa KomaHabl 1 6anT 0x04
Agpec nepBoro perucrtpa 2 6anTa Cm. Tabn.A1
Yucno pernctpos 2 6anTa N (cm. Tabn.A1)
CRC 2 6anTa
Omeem
Ha3sHauyeHue Pasmep nonsa Copepumoe
Anpec ycTponcTea 1 6anT Appec obpalleHun
Mma KomaHAbl 1 6ant 0x04
Yumcno 6ant 1 6ant 2N
Copepxumoe
3HaueHun cunTbiBaeMblx permctpos | 2N GanT CUNTbIBaEMbIX
perncTpos
CRC 2 6aiTa

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

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

MNMone Ha3sHaueHune Pasmep nona Copepxumoe

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

1 Mma komaHgbl 1 6ant Oox11
0x06 (CymmapHoe

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

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

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

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

6 CRC 2 6anTa

Coo6LeHna 06 ownbKax

COCTOAHMIO NPUBOPa;

KOMaHAy ona nojiyyeHumaA pesynbraTta,;

BaemMaA AJINHa AaHHbIX HE COOTBETCTBYET oXxungaemon;

01 (illegal function) — Hen3BeCTHbIN Kof KOMaHAbI (OTNMYHBIN oT 04h, 06h, 10h);
02 (illegal address) — Hen3BeCTHbIN agpec perncTpa nnm 3anpallBaemas/3anmcbl-

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

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

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

PekomeHpyeTcAa neproguyeckn (B 3aBUCMMOCTU OT KOHKPETHbIX YC/IOBUIA PaboTbl)
B VIHTEPBaJie MeXay NoBepKamy MPOU3BOAMTb MPOBEPKY paboTtocnocobHocT A nyTem
Mofauy Ha CEHCOp ra3oBOW CMEeCK C KOHLEHTpauuen rasa B npefenax yKa3aHHOro
B MAcnopTe Anarna3oHa N3mMepeHus.

b1. NTOAKJTIOYMEHUE K KOMIbIOTEPY. CACTEMA KOMAH/[,

Bbnarogapa mopynbHOW apxuTeKkType, Npu Kanubposke razoaHanusatopos "CeHcoH"
[l0CTaTO4YHO paboTaTb TONbKO C UHTENNEKTyasbHbIMY CEHCOPHbIMU Mogynamu (MCM),
npepcTaBnsoWwmmm coboli raszoaHanmsatop "CeHcoH-CM-9001". MeTponoruyeckue
XapakTepUCTKK onpegensattca nmeHHo ICM. Bo3MoXKHO ABa BapuaHTa KannbpoBKu
NCM - B cocTaBe npubopa (cuctembl) U oTaenbHo. OQHAKO pasnnumnsa 3akovaroTcs
TOJIbKO B CMOCO6E NOAKIIIUYEHMSA K KOMMbIOTEPY.

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

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

-
0000 Tx

¢ TX@
O

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

Puc.b1. [TookntodeHue UHMesIeKmyasbHbIX CeHCOPHbIX MOOysiell K KoMNbiomepy
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HuK USB-UART, Kak nokasaHo Ha puc.b1. Ha ICM Heobxofgrmo nopatb HanpsiKeHue
3,3 B. Mbl pekomeHgyem nutatb ICM OT OTAENbHOrO MCTOYHMKA /1EKTPONUTAHNUA.
Ona poctukeHns TpebyemblX METPOSIOrMYECKUX XapaKTepucTuK npu Kanmbposke
OH foJKeH 06nagaTb BpEMEHEM OTK/IMKA Ha HanpsiKeHne nofj Harpy3Kkom He 6onee
100 MKC 1 06ecrneunBaTb OTKIIOHEHWE BXOAHOIO HamNpPsi>KeHWsA Mo Harpy3Kou He 6onee
15 mMB. ICM Heo6x0oaMMo MOAKIoUaTh K BHELIHEMY UCTOUYHMKY Kabesriem ceyeHrem He
MeHee 0,2 MM? 1 AIHOM Ao 15 cm.

Ona KanubpoBKK 1 HacTponkn MCM Mbl peKoMeHAyem BOCMOb30BaTbCA Kanu-
6poBouHbIM nynbToM [MK-01, noctaBnaembim MNponssogutenem.

[na mopenen ra3oaHan3aTopoB U ra3oaHaINTUYECKNX CUCTEM C Bbixogom RS-485
KannbpoBKY MOXKHO Mpoun3BoauTb Kak n3snekaa MCM 13 npnbopa (onncaHo Bbiwe),
Tak 1 6e3 nssneyerHna NCM. [ina atoro Heobxoammo noaknountb MA K KOMMbloTepy
no KaHany RS-485, Kak yka3aHo B npefblaylimnx pasgenax gaHHoro PykoBoacTtea no
3KCnayaTaumm, UCnonb3ys Nbo AOCTYMNHbIA Ha pbiHKe nepexogHuk RS-485-USB
(MoxeT noctaBnaTbcA MNpomnsBognTenem no 3anpocy Kak onuumsa).

Mpu nobom K3 ABYyX OMMCAHHbIX cnocoboB noakntoyeHna NCM ponxkeH 6biTb
CBAA3aH C KOMMbIOTEPOM B pexunme BupTyanbsHoro COM-noprTa. [MapameTpbl NOAKII0-
yeHus: pexum 8 6ut, 1 cton-6ut, 6e3 KoHTponA YyeTHocTn (8N1), ckopocTb 06MeHa
9600 6u1T/c. MHPopmaumoHHbIi o6MeH ¢ ICM Bepetca komaHgaamu B ASClI-Kkoge,
NMo3TOMY A1l KaIMbPOBKU MOXKHO BOCMO/Ib30BaTbCA NOOON AOCTYNHON TEPMUHAMb-
HOW Nporpammol (Hanpumep, CBOBGOAHO pacnpocTpaHsaemas nporpamma Terminal,
OOCTYMHa Ha canTe.

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

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

B KauecTBe gecATMUHOro pasgenvTensa UCnonb3yeTca Touka. Bce n3mepeHHble 3HaueHnA
1 BBOAMMbIE UYMCIOBbIE MapaMeTpbl 3anuncbiBaoTcs B dopmaTe C GUKCMPOBAHHON TOUKOM.
lNepBbil aprymMeHT oTAeNeH OT UMEHV KOMaHAbl Npobenom, Bce nocseayoLme — 3anaToi, 6e3
npobena.
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Buabl nmeH KomaHg
KomaHzbl 1enaTca Ha KOMaHZbl YTeHMA, 3an1cK 1 KOMaHAabI-NpoLieaypbl (KanmbpoBka).
[na yTeHnA AaHHbIX NCMONb3yOTCA KoMaHab! Braa @RRxx#013#010, rge xx — uma 3anpa-
LUMBaeMOro napameTpa (Hanprmep, A1 3anpoca KOHLEeHTpaum ucnosnb3yetca napameTp DT).
YcTponcTBO oTBevaeT KoMaHaom @RAxx <Arg1>, ...,<ArgN>,
rae <Arg1>, ...,<ArgN> — 3anpoLleHHble MapameTpbl (MX MOXET OblTb HECKONBbKO).
Hanpumep, otBeT Ha 3anpoc KoHueHTpaumm @RRDT#013#010: @RADT 2.35
Ona 3anucm napameTpoB Npu KannbpoBKe NCNOMb3YTCA KOMaHAbl BUAa
@WCxx <PwC><Arg1>,[<Arg2>,<Arg2>...]#013#010,
roe PwC - KannbpoBOYHbI Naposb (coobuiaeTca NponsBoAUTENEM).
B cnyuae ycnewHowm 3anmucmn ycTponCTBO OTBEYaeT KOMaHAoM
@RAxx <Arg1>,[<Arg2>,<Arg2>...].

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

B otBeT nonyunte @RACH 5.

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

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

B cnyyae ownbKM ycTponcTBO BbIAACT KOMaHAy ownbKy Bnaa
@ERzz,

roe zz — Kog owmnbKu.

Buumanue! lMpu kanubposke u pabome no yugpposomy uHmepgpelicy usbezatime
nocsi1ame 00Ho8peMeHHO 08e KOMAHObI! He oTnpaBnAnTe KOMaHAbl Yalle, YeM pas B
1 ¢. B cnyyae HenpoxoxaeHUsi KoMaH[bl MOBTOPUTE ee OTNpaBKy vepes 1 ¢. MloMHuTe,
YTO YNCNIO LUMKIOB 3anncu/yaaneHuns B SHEProHe3aBUCMMYH NaMATb OrpaHMYeHo!

3. YcTaHOBKa coegnHeHnA

« Nopkniounte A nnn Tonbko MICM, Kak onucaHo B n.1. lNpepBaputenbHo yb6enn-
TeCb B TOM, UTO Ha KOMMblOTepe yCTaHOBNEHbl HeobxoauMblie panBepbl nepe-
xopgHuKa RS-485-USB (nnn UART-USB). OHn BXOZAT B KOMNIEKT MOCTaBKN nepe-
XOLHWUKOB 1 BCerpga AOCTYMHbI Ha CaliTe UX NPOU3BOAUTENEN;
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¥ Nocnepoeatensrsst nopT (COMI) Detabits: [3 |
+ 48 Moousccoos!
[ Pasity. [None -~
‘ [ | e —
‘ Flow control: INone vI
i oK | OrHeHa I et
I+ RS-4E5 Addvanced. | Aestore Defauls |
™ Wide Moda
[ LowLatency Mode  |50000 ~| (ops and less)
i
|

o

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

onpepennte Homep COM-nopTa, COOTBETCTBYIOLEro MOAKIYEHHOMY nepe-
xofAHuUKy. Ha komnbtoTepax ¢ OC Windows Bocnonb3ynTechb AnA 3TOro BKIagKom
OncneTtyep yctponcTs (puc.b2);

+ B C/lyyae nofknoyeHua no nuHtepoericy RS-485 B okHe CBOIMCTBA YCTPOWMCTBA He
3abygbTe BKIOUNTb pexknm RS-485 (ecnu Takasa onuus ectb) (cm. puc.b2);
3anycTute TepMUHaNbHY NporpamMmy (HanprmMep, CBOGOAHO pacrnpoCTpaHAemyio
nporpammy Terminal, goctynHa HacanTte https://sites.google.com/site/
terminalbpp ), NpoBgWB NPaBUILHOCTb HACTPOEK NapameTPoB 0OMeHa;

npoBepbTe YCTaHOBJIEHHOE MOAKIUYeHMe, OTNpaBMB KomaHgy @RRO0#013#010.
Mpur6op gonxeH otBeTUTb @TEST-OK.
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4. O6wWuMe HACTPOIKN
Mepen Hauyanom KannbpoBKK NpoBepbTe 0bLme HacTponkn NCM.
Mpwu npon3BoacTBe 1 KannubpoBske B A 3anuncbiBaloTCA criefyoLne faHHble:

MapameTp KomaHpa uteHusa
Kog npegnpuATnA-n3rotoButena @RRIM#013#010

CepuiiHbI HoOMep @RRIS#013#010

[laTa n3roToBneHmn @RRDS#013#010
[aTta KannbpoBKM N 3aMeHbl @RRCD#013#010
ﬁgi:gnpffeegiesmoro KOMMOHEHTa @RRCA#013#010
Tvn ceHcopa @RRKS#013#010
EanHnua namepenunsa @RRUT#013#010

MocnenoBaTenbHO CUMTAlTE 3T 3HAYEHUA U CPaBHUTE KX C AAHHbIMK B MacrnopTe
npubopa. B cnyyae pacxokaeHus 3HaueHWin 06paTMTeCh K NpousBoguTenio!

b2. PEKOMEHAOALWW MO NPOBEAEHUIO KAJIUBPOBKN

1. ba3oBas npoueaypa KaNMOPOBKN YyBCTBUTENIBHOCTU MO NOBEPOYHbIM
ra3oBblM cMecAM

EQvHCTBEHHDBIN cnocob npoBepKy NpaBuibHOCTY GYHKUMOHMPOBaHMA TA — namepeHus
B Cpefe rasa U3BeCTHOM KOHLeHTpaumn. na Kaxaoro rasa ncnosb3yeTca CBON UCTOYHUK
nosepoyHon rasoson cmecn (MIC). Takne M3mepeHUa JOMKHbI NPOU3BOAUTLCA B HOP-
MasbHbIX KNMMaTU4eckmx ycnosuax (temnepatypa 2015 °C, gasneHue 760+30 mm pT.CT,
BIaXHOCTb 60+5%) 1 Npun OTCYTCTBUM B aTMOCPepe KOHTponrpyembix ra3os. [epes Hava-
nom paboTbl [A BblAEPXKIMBAOT B HOPMaJibHbIX YCII0BUAX He MeHee 1 u. TNopagok npose-
[leHVsi KanmbpoBKy 3aBrcUT OT Tuna MICM. CHayana paccMoTpum oOLLyto Ansi BCEX TUMOB
npouenypy Kanmbposku (6a3oByto npoLenypy), a 3atem — cneumdpryeckme 0Co6eHHOCTM
Kanmbposku Kaxgoro tina MCM.

IMI'C Ha ra3ouyBCTBUTESIbHbIN CEHCOP NOJAETCA Uepes CreumanbHyto HacaaKy — aganTtep
ana nogaum raso.. Ee noctaBnaeT npegnpuatue-usrotosutenb M no 3akasy nonb3osa-
Teneli. [lonyckaeTca NpyMeHeHne Apyrnx Hacaflok C 3aMKHYTbIM obbemom 1-10 cm® Hag
OTBEPCTUAMM CEHCOpPa, 0becneymBaloLWMX ABMKEHME ra3a Mo KacaTenbHOW K BXOLHOMY
OTBEPCTMIO CeHcopa. Kak npaBuio, Takne HaCcagKku AOMKHbI UMETb LWTYyLep AN1A nojayun
MNIC 1 ogHO NN HeCKONbKO OTBEPCTUI ANA BbiXoda rasa.

KoHueHTpauuio MNIC kenatenbHo BblbupaTb B 1,25-1,5 pas3a 6onble 3agaHHOro
ropora KOHLUEeHTpauun s AaHHOro rasa 1 obbekTa (4ns aHann3aTopoB KUCIopoga —
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PotameTp

lmbkunin Tpybonposog

PerynﬂTop AaBneHnA

[a30Baa Hacagka
3anopHbI KpaH
3anopHbI BEHTWIb

Tectupyemoe
YCTPOWCTBO

bannon c NIrc

Pernctpupytowiee
YCTPOWCTBO

N

Puc.b3. CmeH0 0713 pabomel ¢ HeondcHeIMU 2d3amu, 6e3 8bimaxHbIX ycmpolicma
U 3aWUmHsIX cucmem

6onblle BEPXHErO 1 MeHbLUe HUKHero), Ho He MeHee 0,1 1 He 6onee 0,75 OT MakcMyMa
Arana3oHa n3mepeHus.

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

Mocne nofaum ra3oBo CMeCu Ha NpeABapUTESIbHO BKITIOUYEHHbIN Nprbop AoXan-
TeCb CTabunusauny nokasaHui (He meHee 5 MuH). Pa3HrUa mMexay nacnopTHbIMU
3HaYeHUAMU KoHUeHTpaumu MNIC n nokasaHusmu A fonxHa 6bITb MeHbLLE OTHOCK-
TENbHOW NMOTPEeLHOCTY, yKa3aHHOoN B Tab.2 PykoBoACTBa No 3KchayaTauuu. B npo-
TVBHOM CJlyYyae Heo6XoANMO NMPOBECTU MOBTOPHYIO HACTPOIKY/KannbpoBsky lA.

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

Bonee nogpo6bHo ycnosua kannbposku, nctouHnkm MNIC n cnoco6sl nogaum MNrc
Ha YyBCTBUTENbHbIN 31EMEHT onucaHbl B MeToanke noBepKM rasoaHanvM3aTopos
"CeHcoH" (MMM 205-21-2017).
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PotameTp

Mm6knin Tpybonposog,

PerynsTop 3anopHbIN KpaH

[laBneHus

[a3o0Bas Hacagka

3anopHbI BEHTWU/b

MqgCl,

Tectnpyemoe
YCTPOWCTBO

Bbannon c NIrc

Pernctpupytouiee
YCTPOWCTBO

Puc.b4. CmeHO 0515 pabomel ¢ N0sIynpO8OOHUKOBbIMU 0aMYUKAMU

2. KannbpoBoUHble CTEHADI

[ns KanMbpoBKU peKOMEHAYEM MCMONb30BaTb CreLranbHble CTeHAbI.

CreHpg 1 (puc.b3) npegHasHaueH afs paboTbl C HEOMACHBIMU Fa3aMu, XMMUYECKINA
COCTaB U KOHLIEHTPaLUsi KOTOPbIX He TpebyeT NCNoNb30BaHWsA CMELMANbHbBIX BbITSXHbIX
YCTPOWCTB 1 3aWmnTHbIX cncteM. KoHueHTpauua Takux razos B MNIC Huke HKIP n Hke
pa3oBbix MAK gna pabounx 30H. CTeHA UCMONb3yeTca ANA KanubpoBKM MprbopoB
C 2NEKTPOXMMMNYECKMMM, TEPMOKATAIUTAYECKMU N ONTUYECKMU ceHcopamn. OCHOB-
Hble pabounie rasbl — C€o,,CO,CH,, C3H8, CH, O,.

CreHp 2 (pnc.b4) npepHasHaueH Ansa paboTbl C NONYNPOBOAHUKOBLIMU AaTUMKaAMU.

Pabouvie rasbi — H,, CO,CH,, CH,.

OH aHanoruyeH cteHay 1, 3a UCKNoYeHneM:

+  HaNMuMA CUCTEMbl YBNAXKHEHNA BO3AYXa;
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leHepaTop TM6KM TPY6ONPOBOA
ra3oBbIX

cmecen W 6 6

[a30Bas Hacagka
PerynﬂTop AaBneHunA

Tectnpyemoe
YCTPOWNCTBO

3anopHbI BEHTWIb

bannoH c Bo3gyxom

PerucTpuipytollee ycTponcTeo

N

Puc.b5. CmeHO 0115 pabomel C onAcHbIMU 2A3aMuU

« Kanubposka nposoautcs no asym MNIC — MrC1 v Mrc 2. Mrc3 ncnonb3yeTtca Afis KOH-

Tpons.

MIC yBnaHaTCA NocpeacTBOM 6apboTnpoBaHNs Yepes cocyh (CknsiHKa Opekcens)
C HacblWeHHbIM pacTopom conert (MgCl,, NaCl).

CreHp 3 (pvic.b5) npeaHa3HaueH gns paboTbl C onacHbIMK razamu. OH OPUEHTMPOBAH
Ha A ¢ aneKkTpoxMMmnyecknmm ceHcopamm. Paboume rasoi — HC, H.S, CIZ, NH3, SO, CH,0,
MepKanTaHbl.

B kauecTBe nctouHumka MNCncnonb3yeTca reHepaTop razoBbix cmecen "Mukporas-OM"
COBMECTHO C reHepaTopoM UYMCTOro Bo3ayxa NMbo ¢ GanfioHOM C YMCTbIM BO34YXOM.
Pabouee MecTo [ONMXKHO 6bITb 060PYAOBAHO BbITAXHBIM LIKAaPOM.
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3. Nopsapok 6a30Bo KAaNNOGPOBKMN
KannbpoBKy cnegyeT npov3BoAWTb MO ABYM 3HauyeHUsaM KoHueHTpauum MIC (C
C1 = CI'II'C1 n C2 = CI’]I’CZ’ I'Ipl/l'vleM CI’]I’C1 < CI'IFCZ'

B obwem cnyuae, C ., = 0. B cnyyae nonynposogHukosbix ICM C ., # 0.

nrc):

nrci

1. Kanubposame no MNIC1

Mogkniounte Nprnbop K nctouHnky MNIC1 (B ciyyae NonynpoBOAHVIKOBOrO CEHCOPa UK
ecnn B atmMocdepe nabopaTopun MOXKET cofepxaTbCA LieneBon ras). KoHueHTpauma
Mrc1 C1 He ponxHa npeBbiWwatb 1/3 OT HUXHEro nNpefena n3MepeHun ceHcopa.
Y6enutecb B cTabunbHOCTU MOKa3aHU nprubopa, nepuogmyeckn (He meHee 10 pas
NHTepBanom 5 ¢) nogasaa KomaHgy @RRDT#013#010. UCM BepHeT n3MepeHHYo KOH-
ueHTpaumnio KomaHgon @RADT <C>. Pa3bpoc 3HaueHUn KoHueHTpauumn C He JomKeH
OT/INYaTbCA 6onee YeM Ha NOrPeLIHOCTb U3MEPEHNA, yKa3aHHYo B Tabn.2 PykoBogcTBa
no 3KCnyaTauumm.

Korga 3HaueHuWs cTabunusmpyotca, nofante KOMaHay

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

Mpu KannbpoBKe MO HyNEBOW KOHLIEHTPaLUM LIeNIEBOTO ra3a nofante KOMaHay

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

MNpoBepbTe onpegenaemyto KOHUeHTpauuio komaHgon @RRDT#013#010. 3HaueHme KOH-
ueHTpaumm C He fomKkHO oTnnyatbca oT C1 6onblue Yem Ha NOrpeLHOCTb 3MepPeHHUs,
yKa3aHHyl1o B Tabn.2.

2. Kanubposamo no I1rc2

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

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

Korga 3HaueHWsA KOHLEHTpaUMn CTabunmnsnpyoTcs, nofanTe KoMaHay

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

MNpoBepbTe onpepensemyto KoHueHTpaunio komaHgon @RRDT#013#010. 3HaueHne KOH-
ueHTpauymm C He gOMKHO oTAMYaTbcA oT C2 Gonblue YeM Ha NOTrPeLHOCTb N3MEPEHNS,
yKa3aHHy1o B Tabn.2.

3. 3a0amb 2paHuybl WKanbl usmepeHus
HacTpoiika Heobxoarma ansa paboTbl uHTepdelica "TokoBas netna 4-20 mA".
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Komanpgon @WCCL <PwC>,<CL>#013#010 3anucaTb HW)KHeEe 3HauyeHue [manasoHa
N3MepPEeHNs KOHLEeHTpaLMm CL (cooTBeTcTBYET 4 MA).

Komangon @WCCH <PwC>,<CH>#013#010 3anucaTb BepxHee 3HauyeHue Arana3oHa
N3MepPEHNS KOHLEHTPaLm CH (cooTBeTcTBYET 20 MA).

4. lMposepums pabomy c HosbIMU Kanubposxkamu
MopanTe MNIC c nusBectHom koHueHTpaumen C (C1<C<C2).
N3mepbTe KoHLUeHTpauuto komaHzont @RRDT#013#010. Y6eanTecb, YTo M3MepeHHOe
3HaueHVe He OT/INYaeTCA OT NacnopTHOro 3HayeHus MIC 6onblue Yem Ha MOrPeLIHOCTb
n3MepeHun, ykazaHHyto B Tabn.2.
Ecnn kannbpoBka npoBoauTcA B cocTaBe npubopa, ybeautecb, uto cuna Toka |
B nHTepdence "TokoBaa netna 4-20 MA" COOTBETCTBYET 3HAUEHMIO, BbIUMCIAEMOMY
no dopmyne

1216 4 4 g,

Cc,—C

H L

Mo 3aBepLueHNN KanrMbpoBKU B paMKax npoueaypbl MOBEPKN YCTAaHOBUTE JaTy
noBepku komaHgon @WCCD <PwC>,<dd:mm:yy>#013#010,

roe dd — yncno, mm — mMecsu, yy — nocnegHue gese unopbl roga NnpoBefeHus
Kannbposku (Hanpumep, 22:08:17 - 22 aBrycta 2017 roga).

4. Cneundunyeckue ocobeHHocTU Kannbposku MCM pasnnyHbIX TUMOB
Mbl paccmoTpenu 6as3oBble MPUHUKUMBI KannbposBku, obwumne ans scex NCM.
OpHako nopaaok Kannéposkn MCM 3aBUCUT OT ero Tuna:
« nonynpoBogHukosbii MICM;
« anekTpoxmmmnyeckunin NCM;
+ TepMmoKaTanutunyeckunm NCM;
« ontuyecknnn (MIPEX nnu Dynament) NCM.
[lna KaXporo 13 HUX NpeaycMOTPeHa CBOA NpoLleaypa Kannbposku, B fobasne-
Hue K 6a30BOW.

Kann6poBka nonynpoBogHukoBbix UCM

1. OTKanubpynTe HarpeBaTesb CEHCOpa:

+  OTK/OUUTb HarpesaTesb kKomaHgon @WRWH 0#013#010 (WH = 0);

« onpefenuTb TeMnepaTypy OKpy»KatoLiel cpefibl B MecTe NpoBeAeHnsA Kannbpos-
K/ C MOMOLLbIO TepMOMeETpa € TouHoCTbio Ao 0,5°C;

+ Bblgepxatb ICM npun Temnepatype okpyxatowein cpeabl (T = 20+3°C) He meHee
2 MUH;
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+  OTKaNnbpoBaTb COMPOTMBIIEHME HAarpeBaTens KomaHao @CSRO<PwC>,<T>#013#010,
roe T — u3mepeHHasa TemnepaTypa oKkpyxatoulein cpegbl. Nprnbop BepHeT 3Haye-
HMe COMpPOTMBIIEHUA HarpeBaTesIbHOro 3fleMeHTa B /1ab0pPaTOPHbIX YCII0BUAX
RO (Om) nocbinkon @RARO <R0O>. ConpoTtusneHne RO JONXKHO HAXOAUTbCA B UH-
Tepsasne oT 8 go 20 Om, B 3aBUCMMOCTM OT Tuna ceHcopa. Ecnn ectb comHeHuA
B TOM, UTO HarpeBaTesib OCTblJl, MOXKHO MOBTOPUTb KannbpoBKy yepe3 10-15 c.
3HavyeHune RO B 3TOM ciyyae fOMKHO 6bITb He 6osible NpeablayLero;

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

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

2. BbinonHuTe 6a3oByto KannbpoBKY UYyBCTBUTENIbHOCTU MO MOBEPOYHbBIM Fa30BbIM

cmecAMm.

BaxHo:

Cpyrcy BOIKHA OTNIMYATBLCA OT 0.

C,rc, He pomxHa npesbiwatb 50% HKIP gna uenesoro rasa (Hanpumep, He 6onee
2,2% 06. gonu Ans MeTaHa).

KanubpoBska anektpoxummnuyeckux MICM

Mpu kannbposke snekTpoxummnuecknx NCM Hebxopgmmo 3afaTb [ABa OCHOBHbIX
napametpa - Ko3dPULUNEHT ycuneHna TpaHCUMNEe[aHCHOTO YCUNNTENA U CMeLLeHne
Toukm 0.

1. Onpenenute He06XOAMMbIN KOIDOULMEHT yCUNeHus.

B macnopTe KaXAoro 3neKTpOXMMMUYECKOro CEeHCOopa YKa3blBaloT TOYHOCTb U3Me-
HeHua (pa3peweHune, resolution) R [ppm] w© uyyBCTBUTENbHOCTb (sensitivity)
S [MKA/ppm]. BoluncnuTe 3HayeHne Toka, COOTBETCTBYHOLLErO eAuHKLE pa3peLlleHmns
I, = RXS. 3TOT napameTp, yMHOXeHHbIN Ha KO3GOULMEHT ycuneHns Ky TpaHCcumne-
[aHCHOrO yCUNNTENA, OMMKEH B 4 pa3a NpeBbIllaTb HanpaXeHne, COOTBETCTBYOLLEe
epamHnye wkanbl AL ceHcopHoro mogyna (745 MkB).

KoadpdpuuneHT ycuneHnsa moxHo onpeaenutb no Gopmyne K, min = (2980 [mMKB] / (RxS).

B paHHOM dpopmyne B NnapameTpax R n S eanHMLblI U3MepeHUA KOHUeHTpauun (ea.)

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

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

2. BoinonHnTe HaCTPONKY KoadduLmeHTa ycmneHnsa BCTPOEHHOTo TpaHCUMnegaHc-

Horo ycunutens. [ina storo:

+ MpoBepbTe TeKyllee 3HauyeHuWe KoddoduUMeHTa ycuneHudA, MofaB KoMaHZy
@RRRG#013#010. CeHcop BepHeT napameTp RG B komaHae @RARG <RG>.
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3Tomy napameTpy COOTBETCTBYET KO3GOULNEHT yCuneHus:

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

2 35

3 7

4 14

5 35

6 120

7 350

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

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

npegen AvanasoHa v3mepeHus KoHueHTpauun C  He MpeBbllas 41anasoHa LWKasbl

ALIM. Mo ymonuaHuto, TOYKa BHYTPEHHEro HynA ycunutensa cootBeTcTByeT 50% Hanpsa-

eHua nutaHma UCM, T.e. VCC = 1,5 B. OgHako OHa MOXeT 6bITb CMeLLeHa [0 YPOBHEN

20%V _n67%V,_. Y6epautechb, 4TO NPV MaKCUMasbHOWM KOHLEHTpaL MK He npousonaert

npesblweHnsa wkanbl ALIM:

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

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

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

CmellieHMe HanpaXXeHNA BHYTPEHHero
3HayeHue I1Z HYNA ycunurtensa oTHOCUTENbHO
Hanpsa)keHnA nutaHuA (Vcc = 3 B)

1 (o ymonuaHuio) 50% (1,5 B)

0 20% (0,6 B)

2 67% (2,1 B)
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Kann6poska TepmokaTtanutnueckux ICM

1. N3Bnekute n3 NCM 4yBCTBUTENbHBIN 3MEeMEHT (TepMOKaTaNUTUYECKUI CEHCOP).
C nomoLblo omMmmeTpa ybeamTecb, YTo 3HAUYEHUs COMPOTUBIIEHNA OMOPHOIO U M3Me-
PUTENIbHOTO 3JIEMEHTOB CEHCOPA B XONOAHOM COCTOSIHMM He pasfinyatotcst 6onee yem
Ha 10% u HaxopATca B guanasoHe 8-15 Om. B ctaHpapTHOM Kopnyce TepMoKaTtanu-
TMYECKOro CEeHCOpa BbIBOAbI OMOPHOrO M M3MEPUTENbHOFO 3/IEMEHTA PACMOSIOXKEHDI
CornacHo cxeme (BMA CO CTOPOHbI BbIBOAOB):

OnopHbIii M3meputenbHbii

SMeMeHT SN1eMeHT

N

2. BoinonHuTe 6a30Byto KannbposKy YyBcTBUTENIbHOCTY o MIC.

Kann6poska ontuyeckux UICM

1. Bknounte CEHCOPHbI MOAY/b U BbIAEPXKNTE €ro BO BKJIIOYEHHOM COCTOSHUMN He
MeHee 10 MUH.

2. BoinonHuTe 6a30Byto KannbposKy YyBcTBUTENIbHOCTH o MIC.
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NMPUTOKEHUE B.

HACTPOWMKA U KAIUBPOBKA NPU MOMOLLU HART-KOMMYHUKATOPA

B I'C "CeHcoH" peanusoBaH npotokon HART Bepcun 7.06. 3ToT npoTokon obecneunsaet
obmeH no kaHany "TokoBas netniA 4-20 MA" co ckopocTbto 1200 6oa. Drsnyecknii ypoBeHb
npoTtokona HART ocHoBaH Ha ctaHzapTe Bell 202, npennoxeHHom B 1976 rogy Kopro-

a)

la3oaHanmsatop
248 248 McTouHnK
Gnd Gnd nutaHua

MNpremHnK
aHanoroeoro
curHana 4-20 mA

HART-
KOMMYHMKaTop
6)
la3oaHanusatop
248 248 WNcTouHuk
Gnd Gnd nuTaHma
250 Om
4-20 —]  }

HART-

KOMMYHMKaTop
B)
[a3oaHanu3atop
248 WcTouHuk
Gnd nuTaHua
HART-
KOMMYHMKaTop

Puc.B1. BapuaHmei nookmodeHus HART-kommyHUKamopa



PYKOBOACTBO no 3KcnmiyaTaynn

pauvien Bell Systems gns nepepaum
JaHHbIX MO TefledOHHbIM JIMHUAM.
B ocHoBe npoTokonia o6mMeHa nexuT
MeTO[ [1BYXYaCTOTHOWN MaHUMNYyALUN
(1200 'y —"1" 2200 Ny - "0").

[na cBA3M C razoaHann3aTtopom
no npotokony HART Heobxogum  Puc.B2. Pazsem nodknwoyeHus HART-
HART-koMmMyHUKaTop nubo nHOe  KOMMYyHuKamopd
YCTPOWCTBO, BbiMosHAKOLWEe PYyHK-
umn Master B cetn HART (Hanpumep, cneunanm3vpoBaHHbIN MPOMbILLAEHHbIN
KoHTponnep nu6o HART-moaem 1 nepcoHanbHbI KOMMbIOTEP C COOTBETCTBYHO-
WMM nporpaMmHbiMm obecneyeHnem). HART-npoToKon Mo3BONAET CUMTbIBATLCA
M3MepeHHble 3HaYeHUA KOHUEeHTpauuu, Nnpon3BoANTb HAaCTPOMKY NOPOroB cpa-
6aTbiBaHMA 1 KanubpoBaTb rasoaHanusaTtop. TakKe BO3MOMXHbI peXUMbl TeCTu-
poBaHuA KaHana "TokoBaa netna 4-20 MA", rasoaHanmusatopa u Apyrme BO3MOX-
HocTu. MonHbIN Habop mogaepxmBaembix KomaHg HART-npoTokona npusefeH
B Mpunoxenwun I.

B I'C npepgycmoTpeHa BO3MOXKHOCTb YCTaHOBKM MOPOroB U KanubpoBKU nocpes-
ctBom HART-kommyHMKaTopa. Bo B3pbiBOGE30MaCHON 30HE KOMMYHUKATOP MOXHO
NoAKIYaTh K MHTepdelicy "TokoBas netnsa 4-20 MA" B o601 Touke. [Npu 3TOM B TMHUK
[OMKEH TeUb TOK, YTO MPOWCXOAUT, €CNN K JIMHWAW MOAKIIOYEHO ellje OAHO Mnpuem-
HOe yCTPOWCTBO, Hanpumep, Komnbiotep ¢ HART-mogemom nrMbo nNpruemMHMK curHana
"TokoBas netna 4-20 mA" (puc.B1 a). B npotmneBHOM ciiyuae mexay nuHuamm "4-20 mA"
1 "3emna" HeobXoAMMO YCTaHOBUTb pe3ncTop conpoTtusneHem 250-500 Om — Hanpu-
Mep, HermocpeaCcTBEHHO Ha BXOAHbIX KOHHEKTOpax KOMMYyHuKaTtopa (puc.B1 6) mnnu
Ha pa3beMe B 3NIEKTPOHHOM 6510Ke nprbopa (prc.B1 B).

Ecnn KoMMyHMKaTOp noOAKMoYaeTcA BO B3PbIBOOMACHOW 30HE, ero BXOA-
Hble Lenu JOJKHbl COOTBETCTBOBATb TpeboBaHUAM K MCKpobe3onacHbIM Lenam
KaTeropuu ia. na pa6otbl ¢ HART-KOMMyH/KaTOpamu BO B3PbIBOOMACHOW 30He
IC ponkHa 6bITb OCHalLEeHa ONUUOHANbHBIM pa3dbeMom (puc.B2). Takon pasbem
dbopmMupyeT Ha BbiIxoge MCKpobesonacHylo Lenb Kateropuu ia. [na ynobcTtsa
noaknoyeHua B komnnekte ¢ [C ¢ pazbemom HART-KOMMyHMKaTOpa NoCTaBnA-
eTcA cneumnanbHblll Kabenb AnsA ynobcTBa NOAKNOYEHNA KOMMYHUKATOPOB 601b-
WMHCTBa npowusBoauTenein. be3 cneyuanbHoz2o passema nodknawoyeHue HART-
KOMMYHUKamopa 8 ondacHotli 30He Hedonycmumo!

Ona kanun6posku IC "CeHcoH-CB-5031" B HART-KOMMYyHUKaTOp HEob6xonnmo
3anucatb DDL-onncaHne npubopa "CeHcoH-CB-5031". [1nA 3TOro BoCnosb3yntecb
PYKOBOACTBOM MO 3Kcnnyataumm Bawero HART-KoMMyHMKaTopa 1 peKkomeHaaum-
amyu ero npoussoautena. ®amn DDL-onucaHuAa [oCTyneH Ha cante. ru nub6o
no 3anpocy.
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PyKkoBogCTBO No 3KcnnyaTauum B

PABOTA C HART-KOMMYHUKATOPOM
Mogkntounte HART-KomMmyHuKaTop K TC. ins sToro nmbo nog-

n " n n @ Q m
KnounTe KOMMyHUKaTOp Mexay nposogamu "4-20" n "3emna oncentration sensor:SENSON
(pvic. B1), nubo BoCMonb3yiTeCh CreuranbHbIM PasbeMOM - —_—
1 kabenem. Ecnn Ha nuHum "4-20" HeT Apyrux yCTpOWCTB, ee 2RV Looh eurene 4053 mA
HeOoOXOAVMO Harpy3uTb Pe3nCTOPOM C CONpoTHBeHMeM 250- 2R ety

500 Om. Crpyktypa meHio HART-KOMMyHMKaTopa npriBefeHa
Ha puc. B3.

Bknounte KOMMYHMKaTOp W BbIMOAHUTE Mpolenypy
coeavHenua 'C. Mocne coefrHEHUA Ha SKpaHe KOMMYHMKaTopa 0To6pasmnTca usmeps-
emas KoHueHTpauusa (napameTp PV) n BennumHa Toka B nuHun 4-20 (PV Loop current).

C nomoLybto HART-KOMMYHIMKaTOPa MOXHO BbINOSHATL ClIeAyHoLLe YCTaHOBKY:

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

+ 3afaBaTb KOPOTKYI0 MeTKy (Tag) — naeHTudmKaTop ANMHON L0 8 CUMBONOB;

+ 3afaBaTtb ANIMHHYO MeTKy (Long tag) — nugeHTndmKatop AnMHON Ao 16 CUMBONOB
+ 3afaBsaTb coobleHve (Message) 32 cimBona;

+  YCTaHOBWTb MOPOrk cpabaTbiBaHS;

+  BbINOMHUTb KaNOPOBKY Nprbopa.

BynbTe BHMMaTenbHbI! V3MeHATb NoOble HACTPOWKI NPrOopa MOryT TONbKO KBanmduLmpo-
BaHHble CNeLManuCTbl, aBTOPK30BaHHble Npor3soamTenem. HecaHKLMOHNPOBaHHOE 1 HEKBa-
NMPMLMPOBAHHOE U3MEHEHVIE HACTPOEK MOXKET MPUBECTY K HEKOPPEKTHOW paboTe IC 1 paxe
K BbIxogy ee u3 ctposl!

HasHauenwue Polling ID
Cetb HART npegnonaraet BO3MOXHOCTb MOAKIOUEHUA MO LndpoBOMY KaHany fo 16 gatuu-
KOB (avanasoH agpecos 0-63, B 6oniee paHHUX Bepcusx npoTokona — 0-15). B cetn MoxeT 6bITb
TONbKO OfMH AATUMK, NepeaaloLLniA AaHHbIE NO aHanoroBoMy KaHany, ero Polling ID = 0. Mpw
YCTaHOBKeE APYroro 3HaueHA afpeca Onpoca TOKOBbIN BbIXOL aBTOMATMYECKM YCTaHaBNMBAETCA
Ha ypoBHe 4 MA 1 He n3meHseTcA B xofe namepennii! MsHauanbHo Bo Bcex C "CeHcoH" ycTaHOB-
neH Polling ID =0.

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

0.001 volts °
4099 mA 2 Loop current made Enabled

ITag SENSON
4 Long tag RPN
5 Message TR,




m FasoaHanuTnuyeckas cucrema "CeHcon-CB-5031-CM"

oncentration sensor:SENSON
Basic setup

1 *Poll addr 0
2 Loop current maode Enabled
3 Tag SENSON

4 Long tag NN
5 Message nnNINIMN.

yluifulp
DOCOE
nim|

O6paT|/|Te BH/MaHWMeE, YTO NPpU N3MEHEHUN Poll adr cBsi3b ¢ KOMMYHUKATOPOM MOXET Npepbl-
BaTbCA — HeO6XO)J.VIMO 3aHOBO BbIMOMHUTD Npoueaypy NOAKIIOYEHUA.

HasHauyeHwue Tag, Long Tag n Message
B meHto Basic setup BbibeprTe COOTBETCTBYIOLLME CTPOKMU, BHECUTE N3MEHEHWA 1 COXPaHUTE
HOBbIe 3Ha4YeHNA

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

oncentration sensor:SENSON oncentration sensor: SENSON
Device setup Detailed setup

1 Basic satup 1 Sensors. 1 Concentration sensor
2 Diag/ Service 2 Dulput condition 2 Max dev vars
3 Detalled sewp 3 Device information

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

&
oncentration sensor:SENSON
oncentration sensor
1 Concentration 0.007 vol%s - 1 Thieshold 1 0,500 volts
2 Unit vol% X 2 Threshold 1 maode Excess

3 Sensor information 3 Thrashold 2 5999.000 vol'

4 Sensor
5 Sensor trim

i[ulp 4 Thrashold 2 mede Excess

I:[I[.._

Ona nopora 1 MOXHO 3agaBaTb pexum cpa6aT|>|Bava — C diy4dae npeBbllWeHNA



PyKkoBogCTBO No 3KcnnyaTauum -

(Excess) nnu B Korga usmepeHHoe 3HauyeHue HmxKe nopora
(Decline). 3HaueHune Decline cooTBeTcTBYET pexumy O2.

Kann6poska
Ona KannebpoBKu razoaHanmsaTtopa nepenaute
B MeHo Sensor trim (Device Setup - 3.Detailed

setup — 1.Sensors — 1.Concentration sensor — 5. Sensor
trim) 1 BbIGepUTE HYXKHYIO TOUKY KanMOPOBKY — HUXKHIOKW
(Lower point trim) 1160 BepxHioto (Upper point trim).

oncentration sensor:SENSON

WARN-Loop should be removed from
automatic control

oncentration sensor: SENSON
oncentration sensor

1 Concentration 0.007 vol% 1 Lowar point trim
2 Unit vol%

2 Upper point trim
3 Sensor Informatien 3 Sensor trim points
4 Sensor thresholds

5 Sensor trim

MocnenytoT npegynpexpatolme cooblieHuns: "TOKoBas NeTna JOMKHA ObiTb BbIKIIO-
UeHa M3 KOHTypa aBTOMATMYECKOrO ynpaBieHusa" (B pexume KannbpOBKU U3MepEHUs
OCTaHABNMBAIOTCS), "MPON30OIAET U3MEHEHVE KAaNNOPOBKIA",

AN,
HYYy
oncentration sensor: SENSON oncentration sensor: SENSON
Select id dev var sensor 1o trim (PV)

3aTem noaTBepaunTe BbIGOP NepBUYHON NepeMeHHO PV (n3mepsemblin napameTp). Mprbop
0TOOPa3nNT MHGOPMALIMIOHHOE OKHO C COODLLEHMEM O JOMYCTYMOM [1arna3oHe KOHLEHTPaLMIA

oncentration sensor: SENSON
Apply input betesen 0 and 2, = Enter concentration value (0.007 vol')
previous wim = .03,

Process value is 0.007 vol%. Press OK when 0

tvjulifole

xdl-u?llmk“[J "

stabla.
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MrC (Apply input between 0 and 3.2), o KoHueHTpauuy MNIC npy npeapiayLLein Kanmbposke
(previos trim) 1 0 TeKyLLLeM 3HAUEHNU N3MEPSAEMOI KOHLeHTpauumu (Process value is...). Mopaiite
MIC (Wnn yncTbIA BO3OYX B Cllyyae KanvbpoBku 0), AOKAMTECH CTAOVNIU3ALMUM U3MEPSEMOTO
3HAYEHUA KOHUEHTpauun 1 Haxkmmte OK. B OTKpbIBLUEMCA OKHe BBEAWTE 3HAUYEHUE KOHLIEH-
Tpauwmu MNIC (gna unictoro Bo3ayxa — 0 nmbo 20,9 B cyyae AaTumka Ha KUCIOPOA) Y HaXKMuUTe
ENTER. B cnyyae ycnelwHoro 3aBepLueHns KanMbpoBKM NMOABUTCA HaNOMMHaHVe 0 Heobxoau-
MOCTV BKJTIOUUTb TOKOBBII BbIXOL, B KOHTYP aBTOMAT1UYECKOTO YNpPaBNeHys 1 Nprubop BepHeTCs
B MEHIO KanmbpoBOoK Sensor trim.

B meHto Sensor trim JOCTYNHO AnarHOCTUYECKOe MeHIO Sensor trim poins. B Hem oTtobparka-
t0TCA JOMYCTMMble MapaMeTpbl KanMbpPOBKY, @ UMEHHO:

1. HvXHAA Touka KanmbpoBKu — Lower trim

2. BepxHsis Touka Kanmbposku — Upper trim

3. MNMoppepx1Baemble TOUKM KanmbpOBKU (HVKHSS 1 BepPXHAA) — Trim support

4. EQMHULA M3MepeHs ToueK Kannbposky — Trim unit

5. MuHMManbHoe 3HaueHre HPKHEN TOUKM KanmnbpoBKM —
Min lower trim

6. MaKcrmarnbHoe 3HaueHe HKHEN TOUKY KanbpoBKIy — ] ox0 vork [
Max lower trim 3Tim sugport - Lower and Upper ""&;d

7. MuHMManbHoe 3HauyeHne BepxHell TOUKM KannmbpoBKi — i 0ty
Min upper trim T frede

8. MaKcrmanbHOoe 3HaueHne BePXHEN TOUKM KaGPOBKM — RS . "‘;":lv
Max upper trim =i

9. MuHMManbHasA pasH1La MeXAY TOUKaMM KannbpoBKM —

Min trim diff

MPOBEPKA BbIXOOA "TOKOBAA NETNA"

[nAa TecTMpoBaHMA aHaIOroBON NHUK Nepefayn "TokoBas netna 4-20 MA" npefycMoTpeHa
BO3MOXHOCTb YCTaHOBKM 33/laHHOTO 3HauyeHWUsA TOKa B JaHHOM KaHane. [inA 3toro 3angute
B MeHto Loop test (Device Setup — 2.Diag/Service — 3.Loop test). B oTKpbiBLLUEMCA MEHIO, NOCNe
OKHa npegynpexaeHus, BbibepuTe Tpebyemoe 3HaueHe Toka (4 MA, 20 MA mbo nNpoun3Bosb-
Hoe) n HaxkmmTe ENTER.

Mpw BbIXOAE U3 LAaHHOTO MEHIO NMPUGOP BEPHETCH K OObIUHBIN PEXKUM PabOTbI.

4 Dovice reset




PyKkoBogCTBO No 3KcnnyaTauum m

NMPUNOMEHUET.
MPOTOKOJ1 HART. MEPEYEHb NOAAEPKUBAEMbIX KOMAH[,

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

Kop HasHaueHwue Kop HasHaueHune
KOMaHpAbl KOMaHAbl
0 YteHune npeHtndmkatopa 14 YteHune nHpopmaumm
YCTPONCTBa 0 AaTuuKke
1 YTeHune KOHUeHTpauum 15 YteHune nepemeHHbIxX
1 eAVHNLbI U3MepPeHust npubopa
YTeHne 3HaueHns Toka 16 H b 7 6
2 B KaHane 4-20 (amA n s OMep GUHATbHOM COOPKA
npoLieHTax AnanasoHa)
3 YTeHMe 3HaueHNsA TOKOBOFO 17 3anunce coobleHNs
BbIXOAA 1 KOHLEHTPAL MK
18 3anncb MeTKM,
6 3anucb agpeca onpoca Aeckpuntopa n AaTbl
YteHune apgpeca onpoca 19 3anucb Homepa
7 N KOHPUTrypaLum TOKOBOro drHanbHoOM c6opKM
BbIXoAa
8 Hreue Thna 20 YTteHne 4nMHHON METKMN
JVHaMMYeCKNX
nepemMeHHbIX
o | Urerue nepementbix c ux Hrenvte upekTUdUKaTOpa
CTaTycom 21 yerp g o
C 3aJaHHON OJINHHON
MeTKOM
YteHune npgeHtndmkatopa
11 YCTPOWCTBA C 3afiaHHOMN
METKOU 22 3anucb ANMHHON METKM
12 YteHune coobuieHuns
. 38 Cépoc dpnara usmeHeHus
KOoHUrypauum
YTteHne meTKu,
aeckpuntopa (Homep
13 ananuta B Tabnuite CAS) 48 Yr1eHune AOMOJNHNTENbHbIX
W gatbl CTaTyCOB YCTPOWNCTBA




FasoaHanuTnyeckas cuctema "CeHcon-CB-5031-CM"

KomaHObI 06we20 npumeHeHuUs KomaHObl, no0depueaemole moneko I'C "CeHcoH"
Kop HasHaueHne Kop HasHaueHune
KOMaHAbl KOMaHAbl

40 3apaTb pexum 128 3anpoc nopora
PUKCUPOBAHHOTO TOKa 129 YcTtaHoBKa nopora

41 CamopnarocTnka 30 3anpoc pexuma nopora
yCTPONCTBa pocp P

42 C6poc ycTpoiicTea 131 YcTaHOBKa pexnma

nopora

43 Kannbpogka 0

59 3anuncb Yyncna npeamoéyn
B OTBeTE

78 ArpervpoBaHune KomaHz
yTeHua

80 YTteHre KannbpoBOUHbIX
KOHLIeHTpaLmmn

81 YrteHune rpaHnyHbIX

YCNIOBUWI KanubpoBKu
(onycTMbIX AnanasoHoB
KoHueHTpauun MIC)

82 Kanunbpoeka

83 Bo3BpaTt KanmbpoBOYHbIX
3HAYEHUN K 3aBOACKMM
yCTaHOBKaMm




