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BesepgeHune

HacTosilee pyKOBOACTBO MO 3KCMAyaTauuu npeaHasHadyeHo A1A M3yyeHMA YCTPOWCTBA,
KOHCTPYKUMW, MpUHUMNA AENCTBMA W MNOpAAKa 3KCNyaTauuu rasoaHanamsaTopa CTalMOHapHOro
UrM-12M.

PYKOBOACTBO COAEPKMUT OCHOBHbIE TEXHMYECKME AaHHble, PEKOMEHAaUUN No NOAKMYEHWUIO,
TEXHUYECKOMY 0BCNYKMBAHUIO, @ TaKXKe Apyrve ceeaeHuns, Heobxoaumble AN NPaBUAbHOM 3KCNya-

Tauun, XPaHEHUA M PEMOHTA CTaLMOHApPHOro rasoaHanunsatopa UrM-12M.

BHumaHue!

la3oaHanmsaTop UFM-12M sBnseTcs B3pbiBOH6E30NACHBIM YCTPONCTBOM.

MpumeHseMble BUAbI B3PbIBO3aLLMTbI:

- obonoyka Tvna d (FOCT IEC 60079-1-2013);
- UcKpobe3onacHas aneKkTpmyeckas uenb (FOCT 31610.11-2014).

lModpobHoe onucaHue cpedcmas 83pbl8o3au,umel npusedéH 8 lNpunoxeHuu A.

BHMmaHue!

Mepen MOHTaXXOM U 3KcMyaTaumel rasoaHanunsatopa MIM-12M o3HaKombTecb
C AAHHbIM PYKOBOACTBOM MO 3KCMAAYyaTaLun.

3KcnayaTauma He B COOTBETCTBMM C TpeboBaHMAMW [AHHOMO PYKOBOACTBA
MOMET NPUBECTU K BbIXOAY ra3oaHaan3aTopa 13 CcTpoA.

BHMmaHue!

PekomeHa0BaHO nepeg nposeaeHnem onpoboBaHMA, Ha4aNOM 3KCnyaTaumm
npu BKAOYeHUU npubopa nocne ANUTENbHOrO XpaHEHMA NPOBECTU YCTAHOBKY
HYNA U rPagynpoBKY COrNacHoO HacToawemy P3.

lpagyMpoBKY Npubopa AONYCTUMO BbIMONHATL TO/IbKO NOC/IEe YCTaHOBKM HyA!

O603Ha4yeHne Npu 3aKase:

UIrM-12M-XX .
L_matepuran Kopnyca: A — aloOMUHNI

C—cranp
™n Kopnyca: 1 — kopnyc XD-IL cinbo XD-SIL,
B 3aBMCMMOCTM OT MaTepurana Kopnyca (Limatherm)
3 — kopnyc BAA-PCM-0-D (BanaH)

Mpumep 3anucu: UTM-12M-1C — eazoaHanuzamop cmauyuoHapHsili UITM-12M 8 cmasnbHOM Kopriyce
munal (XD-SIL).




BeepgeHune

MNepeyeHb COKpaLLEHMA U oNpeaeneHuni

ACYTI1 — aBTOMAaTM3MPOBAHHaA CMCTEMA YNPaBNEHUS TEXHONOTMYECKUM NPOLLECCOM;

A — rasoaHanmsaTop;

rc — ra3oBan CMecCb;

3urn —3anacHble YacTn, UHCTPYMEHTbI U NPUHAANENKHOCTH;

JIBM — NerkoBOCNAaMeHAILLMECA KNAKOCTb;

HKIP  — HUXHUI KOHUEHTPALMOHHbIN Npeaen pacnpocTpaHeHns niameHun™;
rrc — NOBEpPOYHAA razoBad CMech;

M4k — npegenbHo 40NYCTUMAA KOHUEeHTpauua;

MK — NepCoHaNbHbIN KOMMNbIOTEP;

no — nporpammHoe obecneyeHue;

rfc — nacnopr;

rnT6 — NpaBu/a TeXHUKK besonacHocTy;

331 — npaBuAna aKcnayaTauMm 31eKTPOYCTaHOBOK NoTpebuTtenei;
P3 — PYKOBOACTBO MO 3KCMAyaTaumu;

TO — TexHunyeckoe obcnyknsaHue.

padyuposka cpedcmes usmepeHull — MeTpPOJIorMyeckan onepaums, Npu NOMoLM KOTopon cpeacTso
N3MepeHN (Mepy UAn namepuTenbHbii NPMBopP) CHabKatoT WKANON UK rpasynpoBoYHON Tabanuen
(KpmBoMn).

Kanubposka cpedcme usmepeHuli — COBOKYNHOCTb onepaumin, BbINOJHAEMbIX C Lie/iblo  onpeaenieHns
N NoAaTBEpXKAeHMA AeNCTBUTENbHbBIX 3HAYEHUN METPOIOTMYECKMX XapaKTePUCTUK U (Man) npurogHo-
CTU K MPUMEHEHMNIO CPpeacTBa M3MEPEHUI, He NOAJEXKALLErO roCyAapCTBEHHOMY METPO0rMYECKOMY
KOHTPOAIO U HaA30py.

lMosepka cpedcms usmepeHuli — COBOKYNHOCTb onepaumi, BbINOIHAEMbIX B LLeNAX NOATBEPKAEHUA CO-

OoTBETCTBUNA CPeAcCTB M3MepeHVIl7I METPOZTIONMHYECKUM XapPaKTEPUCTUKAM.

* - 3HauyeHwus HKIP roptounx rasos yKkasaHbl B cooTBeTcTBUM ¢ TOCT 31610.20-1-2020. 3HayeHua HKMP ansa napos HedTe-
NPOAYKTOB YKa3aHbl B COOTBETCTBMM C HALMOHANbHbIMU CTaHAAPTaMM Ha HeTENPOAYKTbl KOHKPETHOTO BMAA.

MO A nmeeT BO3MOXKHOCTb OTOBPAXKEHUA pe3ybTaToB U3IMEPEHUI MO U3MEPUTENbHbIM KaHafam BPEeAHbIX ra3oB B
eAMHULAX U3MEPEHMI MacCcoBOMN KOHLEHTpaumm, mr/m3. MepecueT 3HaUEHUI coaep aHma onpeaeniemoro KOMNOHeHTa,
BbIPaXKEHHbIX B €AMHMLAX 06BbEMHO 40AWN, MAH Y, B @ANHMLIbI MACCOBOI KOHLLEHTpaLMmM, Mr/m3, BbINOAHAETCA aBToOMaTH-
yecku gna ycnosuit +20°C n 760 mm pT. cT.



OnuncaHune n pabota npubopa

1 OnucaHue n pabota npubopa

1.1 Ha3HauyeHue

1.1.1 Fa3oaHanusaTop crtauMoHapHbii UTM-12M (pganee — UFM-12M) npepgHasHayeH anAa
ABTOMATUYECKOTO, HEMPEPbIBHOFO U3MepPeHMA B OKpy)Kawuwen atmocdepe KOHUEHTPaALUM
B3PbIBOOMACHbIX Yr/1€BOA0POAHBIX FA30B, BOAOPO4A, ANOKCUAA yraepoaa, KUCA0poaa UAN TOKCUYHbIX
rasos (B 3aBMCMMOCTM OT MoaANUKaALMKN) B OKpYKatoLLel aTmocdepe.

B UTM-12M, B 3aBMCMMOCTM OT LLeZIEBOrO rasa, MOXET YCTaHaB/INMBATbCA OANH U3 Nepeyunc-
JIEHHbIX TUMOB ra30BbIX CEHCOPOB: ONTUYECKUN, INEKTPOXMMUNYECKUIA, GOTONOHU3ALNOHHDIN.

B coctaBe UTM-12M ponycKaetca npMmMeHeHMe TONIbKO B3pbiBOHE30MNacHbIX AaTYMKOB, KOTO-
pble obecneynBatoT UckpobesonacHoe NoAKAYEHME.

NUIM-12M nmeeT CBETOBYIO CUTHAIN3ALMIO U NepeaaeT U3MePUTENIbHYI0 MHGOPMALMIO BHELL-
HWUM ycTpoicTBam B BUAe undposoro curHana (RS-485 MODBUS® u HART), yHMOMLMPOBAHHOIO aHa-
JIOrOBOro CUrHa/a NOCTOAHHOIO TOKa (4 + 20) MA 1 nocpeacTBOM pene.

1.1.2 UTM-12M cooTBeTcTBYyeT TPebOoBaHMAM HOPMATUBHOM AOKYMEHTAUUM NPUBELEHHON B
Tabauue b.1 MpunoxkeHuns b.

CBeaeHUA O MNOAYYEHHbIX cepTUdMKATax U paspellnTeslbHON AOKYMEHTauuuM npuBeneHbl

cante dMU-Mpnbop - www.igm-pribor.ru.

1.2 O6nacTb NpuMmeHeHus

B3pbiBoonacHble 30HbI KnaccoB 1 1 2 no NOCT 31610.10-1-2022 kaTeropuii B3pbiBOOMACHbIX
cmecen lIA, 1IB, IIC no FOCT 31610.20-1-2020, cornacHO MapKUPOBKE B3PbIBO3aLLMUThI.
HedTAHble M ra3oBble MeCTOPOXKAEHMA, NMPOMbIWAEHHbIE NPeaNnPUATUA MO nepepaboTke
HedTH 1 rasa, razosble U HedTAHbIE XPAHUANLLA, XUMUYECKME NPOM3BOACTBA, IKONOTUYECKME CNYKObI
nT.M.
TunoBble 06BbEKTDI, TPebyoLME KOHTPOIA 3ara3oBaHHOCTU:
- 30Hbl Pa3rpysKkn/norpysKm cbipbs;
- XpaHWAWLLA CbipbA U FOTOBOW NPOAYKLUMU;
- HACOCHble CTaHLUWUK;
- KOMMPEeCCOopHble CTaHLUu;

- paboune 30HbI NPOMbILLNEHHbIX NPEANPUATUNA.


http://www.igm-pribor.ru/
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%BF%D1%80%D0%B8%D1%8F%D1%82%D0%B8%D0%B5

OnuncaHune n paborta npmubopa

1.3 KoHcTpyKuma 1 rabaputHble pasmepbl

1.3.1 BHewHwn BUA,
UIM-12M moxeT bbITb UICNONHEH B KOpMyce ABYX TUMNOB. BHeWwHMM B1uA Kopnycos npeacTas-

NeHbl Ha pUCYHKax 1 u 2.

PucyHok 1- UTM-12M B Kopnyce Tmna 1 PucyHok 2— UI'M-12M B Kopnyce Tmna 3

Tak ke UTM-12M moXeT OTAInYaTbCA N0 MaTepuany Kopnyca:
- anloMUHMEBDIN (pUCYHOK 3) maccoi He bonee 2,5 Kr;

- CTanbHOM (pucyHOK 4) maccoii He 6onee 3,5 Kr.

-2
B (CHs)
05503357

PucyHok 3— UTM-12M B antommHueBom PucyHoK 4— UTM-12M B cTanbHOM Kopnyce
Kopnyce

1.3.2 FabapuTHble pasmepbl

MabaputHble pazmepbl UTM-12M npeacTaBneHbl HA PUCYHKAxX 5 1 6. Bce pasamepbl yKazaHbl B MM.

MPBEN.413347.005-01P3 Bepcusa 1.8 19/04/2023
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Hu5 mw

15

PucyHoK 5 — MabapuTtHble pasmepbl UTM-12M (kopnyc Tmn 1)

%7 57

203

PucyHoK 6 — MabapuTtHble pasmepbl UTM-12M (kopnyc Tmn 3)



OnucaHne u pabota npubopa

1.3.3 KoHcTtpyKkuma UTM-12M
KoHcTpyKTUBHO UTM-12M BbINOAHEH B METaN/IMYECKOM KOPMNYCE C KPbILWKOM CO CMOTPOBbIM
OKHOM. [114 3aKa3a AOCTYMHbl MOAENN ra30aHaIn3aToOpPoOB B KOPNycax M3 allOMUHUA AN HEpPrKaBeto-
LLLen CTann ABYX TUNOB:
- Twn 1: kopnyca XD-IL (maTepuan: antomuHunin) nnbo XD-SIL (maTepman: HeprKaBetoLLas
CTa/b) NnpomnsBoacTBa KomnaHuu Limatherm S.A., Monbuwa;
- Twn 3: kopnyca BAA-PCN-0-D (matepuan: antomnumnin) npoussoactsa OAO «B3JTIAH»,
Poccus.
Kopnyca npnbopoB ocHalleHbl OTBEPCTUAMM ANA NpUCOeaMHEHMA B3PbiBO6E30NacHbIX Ka-
6enbHbIX BBOAOB M B3pblBOHOE30MNACHbIX 3ar/yLLIEK Pa3/IMYHbIX TUMOB.
Ha KpblWwKe Kopnyca nmeeTtca Npo3pavyHoe OKHO, KOTOpOoe N03BO/IAET BM3Ya/ibHO KOHTPOIN-
pOBaTb COCTOAHME CBETOANOAHOM N UMDPOBON MHAVKALNMN.
OnAa npefoTBpalleHMA OTKPYYMBAHMA KPbIWKU NPeayCMOTPEH CTOMOPHbIN BUHT. CTONOPHbIN
BUHT OTKPYYMBAETCA LWECTUTPAHHbBIM K/THO4YOM.
NUIM-12M, He3aBMCKMMO OT TMMNA YCTAHOB/IEHHOIO ra30BOr0 CEHCOPa U TMMNa Kopnyca, No GyHK-
LMOHA/IbHOMY Ha3HAY€eHMI0 MOXKET ObITb YCNOBHO pa3aenéH Ha 2 y3na (PUCYHOK 7):
- y3en obpaboTKy;
- y3e/ yCTaHOBKW CeHcopa.
Y3en yCTaHOBKU CeHCopa NpeAHa3HaveH ansa:
- pasmMeLleHuA ra3oBoro ceHcopa n obecneyeHuns ero uckpobesonacHoro NoAgKNOYEHUA
K npubopy;
- XPaHEeHMA MeTPONIOTMYECKUX KOIPOULMEHTOB M HACTPOEK;
- maTtemaTtuyeckom ob6paboTKM CMrHaNoB, NONy4YaeMblix OT ra30BOr0 CEHCOPA;
- BbIYUCNEHUA KOHLEHTPALLUM KOHTPOAMPYEMOrO rasa;
- nepefayn [OAHHbIX O PACYETHOM KOHUEHTPALMM KOHTPOSIMPYEMOro rasa B Yy3en
06paboTKu.
Y3en 06paboTku (PUCYHOK 8) NpeaHa3HavyeH ans:
- MOAKNOYEHUA BHELWHUX Kabene K UTM-12M;
- obecneyeHna HeoOXOAMMbIX YPOBHEN 3NEKTPOMUTAHUA ANA INEKTPOHHbIX nnat
rasoaHanmsartopa;
- $GOpPMMPOBAHUA CUTHANOB BbIXOAHbIX LMPPOBbLIX U AaHANOrOBbIX NHTEPHEICOB;

- NonyyYeHuA n 06paboTKM ynpaBAAIOLWLMX CUTHANOB OT BHELUHWUX YCTPOMCTB;
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- MHAMKAUMM 3HaYEeHUA M3MePEHHOMN KOHLUEHTPaUumM Ha gmucnnee.

UIM-12M B 3aBUCUMMOCTU OT TUMA KOHTPOJIMPYEMOTO ra3a MOXKET OCHALLLATbLCA ONTUYECKUM,

INEKTPOXUMUNYECKUM NN d)OTOVIOHVISaLI,VIOHHbIM rasoBbiMm CEHCOPOM.

BkntoueHne npnbopa ocywecTBASETCA aBTOMATUYECKM NpU nogadve nuTaHus. MNogaya npobobl

K razoomy ceHcopy UIM-12M B WTaTHOM peXXUMe OCYLLecTBASETCS NOCpPeacTBOM CBOOOAHOM

andodysnn. lonyckaetcs NpuHyanUTeNbHaA nogada npobbl yepes agantep MNIrC.

Y3EN
OGPAGOTKH

Y3EN
YCTAHOBKW CEHCOPA

}7

}7

| ®WNLTP - CETKA |——

e | (I

3ALLMUTHBIA —
KOXYX

—

d

PucyHoK 7 — OcHOBHOW PYHKLMOHANbHbIN cocTas UTM-12M

10
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KOoPnycC
FTASOAHAJINU3ATOPA

MOAaYNb
KOMMYTALIUK

MOaynb
MHAWKALIMN

KPbIWWKA KOPMYCA
FA30AHANTU3ATOPA

BUHT 3A3EMNEHMA

Y3ENn
YCTAHOBKW CEHCOPA

HEBBINAZAIOWME BMHTBI ®UKCALIMM
MOAYNA UHAMKALMK

CTOMOPHBIA BUHT
KPbILUKY KOPMYCA TA3OAHANW3ATOPA

PucyHoK 8 — ®yHKUMOHaNbHbIM cocTaB y3na 06paboTtku UTM-12M

1.3.4 OnuncaHue NMUEBON NaHeNU
Nnuesas naHenb CAYKUT aNA oTobparkeHns nHGopmaumm 06 namepaemon KOHUEHTpPaLmMK, a
TaKXXe pPEeXMMOB pPaboTbl M COCTOAHUIM NPEBbLIWEHUA YCTAHOBAEHHbIX MOPOroBblX 3HAYEeHUM
3arasoBaHHOCTM NOAb30BaTeN0. TaKKe Ha NMLUEBON NAaHeNAN YCTAHOBAEHbl MAarHUTHble AATYNKKN oNA
paboTbl c NnpMbopom BO B3pbIBOONACHOM 30HE 6€3 NpeKpaLeHNA Nnoaaun NUTAHKUA.
Ha nnuesoit naHenn UTM-12M pacnonoxeHbl (pUCyHOK 9):
- 30Ha MArHUTHOrO AaT4MKa YCTAHOBKM HYNA;
- 30HA MArHMTHOIO AaT4YMKa rPagynpPoOBKHU;
- CBETOAMOAHbIA MHANKATOP;
- MHAMKaTopHbIN ceeToamog «TPEBOTA»;
- uHAuKatopHbIn ceeToamos «AMATHOCTUKAY;
- MHAMKaTopHbIN ceeToamoa «MEPEAAYA JAHHbIX»;

- MHAMKaTOpHbIN cBeToamon « HOPMAY,

11
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CBETOAMOAHbIN
WHANKATOP
30HA MATHUTHOIO ,EI,AT‘-IVIKA’ 30HA MATHUTHOIO [JATHMKA
\ I/ o\ /
’ \ ’ \
] 1 ! ]
B 's|

\

A\ [N =N ¢

4 N ’

A\ . ‘ /.

!

WHONKATOPHbIN WHAONKATOPHbIN
CBETOAMON, CBETOAMNOL
«TPEBOTA» «HOPMA>»
WHONKATOPHbIV WHAONKATOPHbI
CBETOAMON CBETOAMNOA,

«ANATHOCTUKA» «MNEPEAAYA JAHHbIX>»

PucyHok 9— Jinuesasa naHeno UTM-12M

MNoapobHoe onucaHue nHamkauum UTM-12M npepacrasneHo B MpunoxeHun B.

1.3.5 OnuncaHue moayna KOMmyTaLnm
MogKkntoyeHne BHelwHUX uene NTM-12M npounsBoanUTCA K MOAYIHO0 KOMMYTaLWK, YCTaHOB-
NIeHHOM B y3n1e 06paboTku npmnbopa. BHewHMn Bua n GpyHKLMOHANbHOE Ha3HaYeHMe Knemm NoaKAK-
YeHMA BHELLHMX 3/IEKTPUYECKUX Lener npeacTaB/ieHbl Ha:
- pucyHKax 10-11 - gna UTM-12M, narotosneHHbix 4o anpena 2023r.;
- puUcyHKax 12-13 - gna UTM-12M, nsrotosneHHbIx ¢ anpena 2023r.;
B moayne kommyTtauum UTM-12M pacnonoxeHol:
- KAeMMbl No4a4vu NUTaHUS;
- KnemMmbl MHTepdenca TOKOBOM NeTnu;
- Knemmbl nHtepoerica RS-485;
- Knemmbl pene «lopor 1», «Mopor 2», «[AnarHocTUKa»;
- CbEMHbI KNEMMHUK C BUHTOBbIM MPUMKUMOM NOABOAUMbIX NPOBOAOB (PUcyHOK 8);
- 30Ha HACTPOMKM NapameTpoB MHTepdeinca TOKOBOWN NeTNU;
- pasbem nogkatoyeHua nckpobesonacHoro HART-nepexoaHWKa;
- pasbem NoAKAKYEHMA TMOKOro Wwaenda K Moay o NMHANKALUWK;

- 30Ha HACTPOMKM NapameTpoB MHTepdeica RS-485.
12
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KNEMMbl WMHTEP®ENCA KJIEMMbl PENE
RS-485 MEPBOIO MOPOrA

TOKOBOW METN

KNEMMbl WHTEP®ENCA
BTOPOIO MOPOIA

‘ KNEMMbI PESE ’

‘ KJIEMMbl NO4AYM ’

KJIEMMbI PEJIE
NMNTAHNA

«JUATHOCTUKA»
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PASSIVE

PucyHok 10 — DyHKUMOHANbHOE Ha3HAYEeHMNE KNEeMM NOAKAOYEHUA BHELHUX SNEKTPUYECKNX Lenen
UIM-12M, n3rotoBsieHHbIX Ao anpena 2023r.

MICNONCNONONCNONCORONONCRONEC)

RS-485 TERMINATION
LoAD

’

oN

1
Cemmmmm——

30HA HACTPOWMKU 30HA HACTPOWMKU

MAPAMETPOB MAPAMETPOB
WHTEPOENCA WHTEP®ENCA
TOKOBOW MNETAN RS-485
PA3BEM PA3BEM
NOAKMOYEHWS NOAKNKYEHNSA
MCKPOBE30MACHOIO MMMBKOrQ WIEAQA K
HART-MEPEXOAHWKA MOAYIIO MHAWMKALMU

PucyHok 11 — PacnonoskeHune n pyHKUMOHaNbHOE Ha3HaYyeHue nepekatoyaTeneit HacTpokKu napa-
MmeTpoB paboTbl MHTepdeicoB UTM-12M, nsrotosieHHbIx Ao anpensa 2023r.
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KNEMMbI PENE KNEMMbI PEJE
MEPBOI'O MNOPOrA BTOPOI'O NMOPOIA

‘ KJIEMMbl MHTEP®ENCA

‘ KNEMMbI PENE
TOKOBOW METNU

«OANAHOIHOCTUKA>»

KNEMMbI MOAAYN
NMNTAHUA

KINEMMbl VMHTEP®ENCA
RS-485

1
[l
[
’
1
[
[
’
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-
o
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LOOP|[CONNECT NET CL- HART [RS-485 TERMINATION
TYPE TO PWR2(-)] CONNECTOR LOAD

B

PucyHoK 12 — @yHKUMOHANbHOE HAa3HAYeHME KNeMM NOAKIOYEHNA BHELWHUX SNEKTPUYECKUX LLENEN
UIM-12M, nsrotoBsieHHbIX Cc anpena 2023r.

D i S N N N N
O O 0O O OO0 0o 0O o o o o

3 e e e e - -
LOOP|(CONNECT NET CL- “ HART #RS-485 TERMINATION®,
JCONNECTOR I'LoaD

30HA HACTPOWKM 30HA HACTPOWKM

MAPAMETPOB MAPAMETPOB
WHTEPOENCA WHTEPOENCA
TOKOBOW NETNU RS-485
PA3BEM PA3BEM
MNOAKIOYEHUS MOAK/IOYEHUSA
MCKPOBE30OMACHOIO MBKOrO LWIEN®A K
HART-MEPEXOAHUKA MOAYIO WMHAMKALMU

PucyHok 13 — PacnonoxeHune 1 pyHKLMOHAbHOE HAa3HAYeHWE NepeKkaodaTeNnen HacTPoMKM napa-
MeTpoB paboTbl MHTepdencos UTM-12M, nsrotoBneHHbIx ¢ anpensa 2023r.
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1.4 TexHUyeckme n MeETPOoNIorM4eCKne XapaKTepuctuku

1.4.1 TexHuyeckue xapakrepnctmkm MTM-12M npuseaeHbl B Tabnuue 1.

Tabnnua 1 — TexHuyeckme xapaktepnctukn UFM-12M

1 NAPAMETPbI 3JIEKTPONMUTAHUA

HanpsaxeHue nutaHua

oT 12 B oo 32 B (NOCTOSIHHbIM TOK)

MoTpebnaemas MoLLHOCTb, He 6onee:
-c oborpeBom ceHcopa
-6e3 oborpeBa ceHcopa

6 BT
1BT

2 KCNNYATAUNOHHBIE XAPAKTEPUCTUKU

MeTog npobooTbopa

AN DY3NOHHbIN

Paboyee nonoxeHune B NPOCTpPaHCTBE

npon3BoOJibHOE

Pexkum paboTbi

HenpepbIBHbIN

MapK1pOBKa B3pbIBO3aLLMUTbI:
-c oborpeBom ceHcopa
-6e3 oborpeBa ceHcopa

1Exdia lICT5 Gb X
1Ex dia ICT6 Gb X

CreneHb 3aWuTbl YenoBeKa OT MopaxeHua snekTpuyeckum | knacc lll
TOKOM
CTeneHb 3aLnTbl OT NPOHUKHOBEHMA BOAbI, Mbl/IM U NOCTOPOHHMX | IP 66/IP 68

TBEPAbIX YacTuLy

HacTpoiika

C NOMOLLLbIO MArHUTHOTO K/It04a,
RS-485, HART

Me»KnoBepoUHbIli MHTEPBAN:
-C ONTUYECKMM CEHCOPOM
-C 3/1IEKTPOXUMMNYECKUM UAN GOTOMOHM3ALNOHHBIMU CEHCOPOM

3 roaa
1lropa

Bpemsa nporpesa:

-npu TemnepaTtype Bbie muHyc 20°C

-npu TemnepaTtype HuKe 20°C onpeaenaeTca CKOPOCTbHO HarpeBsa
rasoBOro ceHcopa Ao paboyen TemnepaTtypbl

He 6onee 60 C
He meHee 60 ¢

3 BbIXOLHbIE UHTEP®ENCHI U UX XAPAKTEPUCTUKMU

TokoBas netns:

-MaKCMMaibHOE CONPOTUBNEHUNE HArPy3Kn 500 Om
-MaKCMMabHOEe HanpakeHne 48 B
(maccmBHbIN pexum)

RS-485:

-MaKCMMaibHOE YMCNo NPUBOPOB HA AMHUMN 256
-MaKcumanbHoe HanpaxeHue (Mexay nMHuaMmu A 1 B, a Takxe | +12 B
MeXY CUTHaNbHbIMW TNHUAMMU U 3eMNEN nHTepdelica)

Pene:

-MAKCMMA/NIbHOE KOMMYTUMPYEMOEe HanpaxeHne noctoAHHoro | 60 B
TOKa

-MaKCUMabHbIN KOMMYTUPYEMbIA MOCTOAHHbIN TOK 2A
-MAKCMMA/IbHOE KOMMYTUpPYyeMoe HanpaxeHne nepemeHHoro | 250 B
TOKa

-MaKCUMabHbIN KOMMYTUPYEMBIN NEePEMEHHbIN TOK 2A

15




OnuncaHune n pabota npubopa

4 NAPAMETPbI YCTOWYNBOCTU K BB

[vanasoH TemnepaTypbl OKpyKatoLLen cpeapl

o1 -60°C no +60°C

[dnanasoH atmochepHoro AaBieHUA

80-120 klMa

BnaskHocTb (6e3 obpasoBaHUs KOHAeHCcaTa):
-C ONTUYECKMM CEHCOPOM

-C 3/1EKTPOXMMMNYECKMM CEHCOPOM

-C GOTOMOHM3AUMOHHbIM CEHCOPOM

ot 0 80 100 %
ot 150096 %
ot08095%

Bubpauma B AnanasoHe 4acToT:
-C NONHbIM cmeLLeHnem 1 mm
-C aMNANUTYA0M yckopeHua 19,6 m/c? (2g)

10..30 Ty
31..150 Iy

PagnoyacToTHOE 31IeKTPOMArHUTHOE nose:
-U3/7ly4eHmne UCTOYHMKOB 06LWero NnpuMmeHeHuA
-usnyyeHme umdpoBbix pagnotenePpoHOB U Apyrux pa-
ANOYACTOTHbIX M3/TyHaAOLLUX YCTPOMCTB
HanpAxeHHOCTb 3/1eKTPOMArHUTHOTO NOAA

ot 80 go 1000 Mly,
o1 800 go 960 MTI'L n
ot1,4 006,00y

00 3 B/m

1.4.2 MeTponorunyeckume xapakrepuctukm NTM-12M npeactasneHsl B MpunoxeHum I.

1.5 Pecypcbl, CPOKM cNy»K6bl U rapaHTUN U3roToBUTENSA

1.5.1 U3rotoBuTeNnb rapaHTMpyeT cooTBeTcTBue [pubopa TpeboBaHUAM TEXHUYECKUX

ycnosuit MPBIM.413347.004TY npu cobnogeHun notpebutenem ycioBUM TPAHCNOPTUPOBAHMUA,

XPaHEHUA U SKCNAyaTaunn.

CpeaHunit cpok cny»bbl — 10 ner.

MpumeyaHue:
@

MNpu npoBeaeHUM KanuTa/JbHOrO pemoHTa (MeTon, NpoBeAeHMA PEeMOHTa -
1 dupmeHHbIN  cornacHo n. 2.4.11 TOCT 18332-2016) c nNOAHbIM

BOCCTAHOB/AEHWEM pecypca - CpeaHUN CPOK CNy»Kbbl npoanesaetca Ha 10 ner.

1.5.2 NapaHTUHbIN cpok lMpubopa — 24 mecAla C MOMEHTa NPOU3BOACTBA, HO He bonee

18 mecAues ¢ momeHTa BBoga Mpubopa B aKCNAyaTaumio.

Tabnnua 2 — NapaHTUIAHbBIN CPOK CeHCcopa

Tun ceHcopa FapaHTUUHBIA CPOK
. 24 mecAua c MOMEHTa NPOM3BOACTBA, HO He bosee
OnTnyeckum
18 mecauesB ¢ MOMeEHTa BBOAA B IKCN/IyaTaumio
INEKTPOXMMUYECKNIA 18 mecAaueB ¢ MOMEHTa NPOM3BOACTBA, HO He 6onee
CDOTOVIOHVI3aL|,V|0HHbIl3i 12 mecAaues C MOMEHTa BBOAA B SKCNyaTauuto
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OnuncaHune n paborta npmubopa

1.5.3 FapaHTMA COXpaHAETCA NPU YCAOBUM BbIMNOSHEHMA HOPM TEXHUYECKOTO 0bCNyKMBAHUA
npubopa, onucaHHbIX B HacToAwem P3. B TeyeHue rapaHTMMHOIO CpoKa M3roToBuTenb obsasyertca
YCTPaHATb  OOHapy)KeHHble  HEeUCNpPaBHOCTM nNpu  cobnogeHMn  notpebutenem  ycioBui
TPaHCNOPTUPOBAHUA, XPaHEHMA N SKCMyATALUN.

1.5.4 HecaHKUMOHMPOBAHHbIM A0CTYN BHYTPb Kopnyca lNpubopa morKeT nosneyb 3a coboi

noTepto NpaBa Ha FapaHTMﬁHOG 06C11y)+(MBaHMe CO CTOPOHDbI NPeANPUATUA-UITOTOBUTENA.

1.6 KomnneKTHOCTb

1.6.1 Tunosoi komnaekTt noctaskn NTM-12M npusegeH B Tabnuue 3.

Tabnuua 3 — TunosBoi KomnaeKT noctaskn UTM-12M

HaumeHoBaHue O6osHauenue Konuuectso
la30aHanu3aTop craumoHapHboii UTM-12M MPBMM.413347.005-01 1 W,
YnakoBKa 1 Wwr.
Macnopt MPBNM.413347.005-01MNC 1 wr.
CBuaeTenbCcTB O NOBEPKE 1 wr.
[ononHutenbHble akceccyapbl™
*- B cooTBeTCTBMM C NacnopTom Ha UTM-12M.
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1.6.2 JononHuntenbHble akceccyapbl ana UTM-12M

MarHuTHbIN Kntoy™®
[Onsa HacTpoMKM NpnbopoB B NOMEBLIX YCAOBUAX —
YCTaHOBKM HY/IA U FPaayMpPOBKMU.

Apantep MNrc*
[nsa HaCTPOMKK, NPOBEPKU 1 NOBEPKM NPUOOPOB C No-
MOLLbIO MOBEPOYHbIX ra30BbIX CMECEN.

KpoHwTeitH KpenieHua Ha Tpyby
MakcumanbHbI guameTp Tpybbl 38 Mm.

&

R ww\"

B3pbiBO3aLWMLLEHHAA 3arnyLWKa*

frmapodobHblii naBcaH-pTOpONNACTOBDIN
dunbTp
[ns ncnonb3osaHua NpUbBOPOB B YCNOBUAX MOBbILIEH-
HOWM BnaxHoctM(napa). dpdeKTMBHEE BCErO MCNO/b30-
BaTb B KOMMAEKTE C NPOTUBOAOKAEBOM HACALKOM.

KoXKyX 3aWUTHbI
JononHutenbsHo npeaoxpaHsaeT y3en npubopa ¢ gatym-
KOM OT y4apoB, MEXaHMUYECKMX NOBPEXKAEHMN, MoNaaa-
HNA KPYNHbIX 3anH3HEHMVI Ha OaT4yuUK.

o — g
o
.

(&

HART-nepexogHuK
[ns noaxntoueHMa KOMMYHMKATOP NPSMO BO B3PbIBO-
onacHoM 30He

|

Kosbipek
,ﬂ,/‘lﬂ 3aWKnThbIl I'lpVI60pOB, YCTaHOB/1IEHHbIX BHE NMOMelLlle-
HUI OT aTMOC¢eprIX 0CagKoB, neperpesa, a Takxe anAa
OTCYTCTBMA 6J1VIKOB/3aCBETKM CO/1HUQa Npn Haanynm nUH-
ANKaumu.

MpotuBoaoAeBan HacaaKa

MpenoTepalaeT nonagaHve Kanenb v CTPYH BoAbl, a
TaK¥Ke 3arpasHeHuit Ha y3en ¢ 4aT4nKom. JononHuTe b-
HOe CPeACTBO OT KOHAEHCAL MU Baru B COYETaHMM C
NaBcaH-GTOPONNACTOBbIM GUALTPOM.

CBeT03BYKOBOI curHanmsatop SMU-C3

I'Ipep,HasHaqu AnAa Bblga4yn CBETOBOro UM 3BYKOBOro
onoseweHna B COOTBEeTCTBMM C CUTHA/laMU  OT

ynpasAsoLWwero yCTpoiicTBa. Nmeet MOJHYIO
COBMECTMMOCTb co BCEMMU CTaLMOHAPHbIMMU
rasoaHanMsaTopamm, nsBewaTeNnamm NoKapHbIX

nnameHun «Bera» M MHbIMMU COBMECTUMbIMM anI60paMM.

*- BXOAWUT B KOMMNEKT NOCTaBKMU.

T
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1.7 Yctpoicteo u pabora

1.7.1 YnpoLwéHHbIN anropntm ¢yHKUMOHUpPoBaHUA UTM-12M npeacTtaBneH Ha pucyHke 14.

HAYANO
(nopgava nutaHus)

A
CAMOTECTUPOBAHWE
SNEKTPOHHbIX
MOAYNEW TMPUBOPA

CAMOTECTMPOBAHUE HET

MAY3A

3ABEPLLUEHO YCMNELWIHO

NPOIPEB
CEHCOPA

MAY3A

NPOrPEB
OKOHYEH

LMK W3MEPEHUS
(HAYAJIO)

onpocC
CEHCOPA

MONYYEHHBIE AAHHbIE

KOPPEKTHbI, HET

OLUMBOK HE BbISAB/IEHO

MHOWMKALNA KOHLIEHTPALIMA
HA ONCNNEE;

YCTAHOBKA 3HAYEHWSI TOKA
WHTEP®ECA TOKOBOW MET/IN
COIJIACHO W3MEPEHHOW
KOHLIEHTPALIMK;

KOMMYTALMA PEJIE MOPOrOBbIX
3HAYEHW COrTTACHO
W3MEPEHHOW KOHLIEHTPALIU

WMEETCS BXOASILWMMN

3AMPOC HA MEPEJAYY

AHHbBIX MO L®POBbLIM
WHTEPOENCAM

OBPABOTKA 3ArMPOCA (KOMAHADI);
OTMNPABKA OTBETA

HET

v

K KOHEL UMKNA )

PucyHok 14 — Anroputm dyHKUMOHUpPOBaHMA UTM-12M
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MHAWKALINA KOOA OLLUMBKU
HA OWCNNEE;

YCTAHOBKA 3HAYEHWSI TOKA
WHTEP®ENCA TOKOBOW
NETAN
HA YPOBEHb WHANKALINM
OLLUNBKN;

KOMMYTALMA PEJE
«JUNATHOCTUKA»

WMEETCS BXOASLWNIN
3AMPOC HA MEPEJAYY
OAHHBIX MO LN®POBbIM

VHTEP®ECAM

OBPABOTKA 3AMPOCA (KOMAHADbI);
OTMPABKA OTBETA
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1.7.2 UTM-12M umeeT nHTepdencbl ANA CBA3N C BHELIHEN annapaTypoi npuBeaéHHble B

Tabnuue 4.

Tabnunua 4 — iHTepdeiicbl A CBA3WN C BHELIHEN annapaTypom

# Tun HauvmeHoBaHue OcHOBHbIe NapameTpbl
1 | Undposon RS-485 MpoTokon obmeHa: MODBUS (RTU)
MaKcumanbHoe Ynucno npubopos 256
Ha NNHUW:
MaKkcnumanbHoe HanpAaxeHue: 112 B
(mexkay nmHuamn A n B, a Takxke
MeXay CUTHANbHbIMU IMHUAMMU U
3eMnén nHtepoeica)
*Ilo 3aka3y emecmo npomokona obmeHa MODBUS e npubope mozym 6bimb peasnu3osaHel
HecmaHdapme/e NpPpomokKosbl 06MEHO, cosmecmumele c cucmemamu pasnuyHslix I'lpOU3800U-
menel (OAO «AsaHzapd», AO «3nekmpoHcmaHdapm-npubop» u opyaue)
2 | Uudposoi HART NHTepdeiic: Bell 202 Current (1200, 8-0Odd-1)
MpoTokon obmeHa: | HART 6
*Haubosee nosnHvle u Hosble ghalinbl onucaHusa ycmpolicmea (HART DD-galinbi) docmynHel
0014 ckavusaHusa Ha calime www.igm-pribor.ru
3 | AHanorosblit | «TokoBas Tun: - AKTUBHaA
neTnsa» - naccuBHas (HacTpaumsa-
eTcA Nosb3oBaTesnem)
MakcmmanbHoe conpoTusne- He 6onee 500 Om
HMe Harpysku (npu paboTe npu-
60pa B aKTUBHOM pexume)
4 | AHanorosbli | Pene 3 pene: «[Mopor 1»; «Mopor 2»; « JuarHoCcTuKa».
CocToAHMe pene Npu pasnnyYHbIX pexkmmax pabotbl npubopa
MOTYT 6bITb HACTPOEHbI NPY NOMOLLU LMPPOBbIX MHTEPDEINCOB
cBA3M (Npw OTCYyTCTBMM NUTaHMA npubopa Bce pene paso-
MKHYTbI).
Harpy3ouyHas cnocobHOCTb KaxKaoro us pene:
. MaKcmanbHOe KOMMYTUPYEMOE HanpsAXKeHne 60 B
MOCTOAHHbIN TOK: " "
MaKcmanbHbI KOMMYTUPYEMbIA TOK 2A
. MaKcrmanbHOe KOMMYTUPYEMOe HanpaXeHue 250 B
I'IepemeHHbM TOK: < =
MaKcMManbHbIn KOMMYTUNPYEMbIN TOK 2A
5 | AHanoroBbit | MarHUTHbIe NHTepdenc npumeHAeTcA ANA YCTAHOBKU «HYNA» U rpagyu-
OATYMKMU POBKM YYBCTBMUTENbHOCTWU, @ TaKXKe HACTPOMKM MapameTpoB
pene BO B3PbIBOOMNACHOM 30He (6€3 OTKAHYEHUA NMUTAHMA U
CHATUA KPbIWKKM NprMbopa) Nnpy NOMOLLY MAarHUTHOIO KAtoYa.

MapameTpbl paboTbl ¢ UHTepdericamm NTM-12M onncaHbl B TPUNOKEHUAX K HACTOALLLEMY PY-
KOBOACTBY:
RS-485 (MODBUS RTU) — Npunoxexue [;
HART — MNpunoxxeHne E.
«TokoBasa netna» - [punoxeHne XK.
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1.8 MapkupoBKa u nnombuposaHue

1.8.1 MapkupoBka UTM-12M cogep*uUT tHpopmaumto o:
- npousBoguTtene;
- npubope;
- B3pblBOHE30NACHOCTY.
NHbopmauma o nponsBoguTeNe BKAOYAET B cebs 3apernMcTpupoBaHHbI TOBAaPHbIA 3HAK NPO-
nisogurens.

NHdopmauma o npnbope BKkAtOUaeT B cebs:

HanmeHoBaHWe rasoaHanmsaTopa (MIM-12M);
- CepuiHbIN Homep npubopa;
- M3mMepAembli KOMNOHEHT (HaMMeHOBaHUE N XMMmmyeckaa popmyna);
- AMana3oH U3MepeHus;
- eAMHUUbI M3MepeHUs (COracHO 3aBOACKMM HACTPOIMKaMm);
- TemnepaTypHbIN AMana3oH 3KcnayaTaumm npnbopa;
- AMana3oH A0NYyCTUMbIX 3HAYEHUIN HaNpPAXKeHUA NMTaHua npubopa.
NHbopmauma o B3pbiBO6€30NaCHOCTN BKAKOYAET B cebs:
- YpOBeHb B3pbIBO3aLLUTbLI Npnbopa (1: B3pbiBobe3onacHoe ob6opyaoBaHue);
- BMAbl B3pbIBO3aLMTbI, TPUMEHAEMble B Npubope (B3pbiBOHENPOHMLaemaa 060104Ka
TMna d; cKpobesonacHas aNeKkTpuyeckan uens ia);
- rpynna anekTpoobopyaosaHus (IIC);
- TemnepaTtypHbIit Knacc (T5 nam T6 B 3aBUCMMOCTM OT MoanDUKALMK);
- YKasaHue 0 cneumanbHbIX YCNOBUAX Ana obecnedyeHna 6e30nacHOCTM NpW aKCNayaTa-
umnm (3Hak X) *
- npeaynpeauTtenbHaa Haanucb: "OTKpbIBATb, OTKAOYMB OT ceTun"
* - CneymanbHble TpeboBaHUA K 3KcNayaTaumm: Bo B3pblBOONACHbIX 30HAX 3anpeLaeTca oT-
KpblBaTb KPbIWKY KOpMyca ra3oaHannsaTopa 6e3 oTKAYEHUA NUTaHUA.
1.8.2 NnombuposaHue
MnombuposaHne UMM-12M npounsBoamuTCcA He CHUMaemMbimu Brpkamn. MecTo pacnonoxe-

HUWA NAOMbbI NpMBeAeHa Ha pUcyHKe 15.
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OnuncaHune n pabota npubopa

MecTo HaHeceHUA NAoMObI

PucyHok 15 — Cxema nNnombuUpoBKM OT HECAHKLMOHWMPOBAHHOIO A0CTyNa

1.9 YnaKoBKa

UIM-12M ynakoBbiBaeTCA B TPAHCMNOPTHYK Tapy 3aBoAa M3rotoButena c cobntogeHvem
TpeboBaHmin TOCT 23170-78. ConpoBoauTeNbHAA AOKYMEHTaLUMA NpuaaraeTca.

CpokK 3almThl 40 NepekoHcepsaunn — 1 roa,.

22
MPBN.413347.005-01P3 Bepcusa 1.8 19/04/2023



Mepbl 6e30nacHOCTMH

2 Mepbl 6e3onacHocTH

BHumaHue!

Bce paboTbl MO MOHTAXKy, AEMOHTA)Ky M TexXHWUYecKomy o0b6CayKuBaHuio,
CBA3AHHbIE CO CHATMEM KpPbILWKKM Kopnyca npubopa BO B3pbIBOOMACHbIX 30HAX
[OIKHbI MPOBOAUTHLCA TO/IbKO NMPW OTKAOYEHHOM NMUTAHUMN.

Mpu MOHTaXKe rasoaHanM3aToOpoOB BO B3PbIBOOMACHbIX 30HaX Heobxogumo
pyKoBoacTBoBaTbcA TpeboBaHuamu rnasbl 7.3 [paBun ycTpolcTea
3N1eKTPOYCTAaHOBOK («INEKTPOYyCTaHOBKM BO B3PbIBOONACHbIX 30HaX»).

BHumaHue!

K pabote c UITM-12M pgonycKatoTcsa nua, nsydymslume HacTosAllee P3 n npowea-
LUME MHCTPYKTAXK MO TeXHMKe 6e30nacHOCTH.

3anpeuwaeTca akcnayatuposaTtbe UTM-12M, ecnm Kopnyc UMeeT CU/IbHble MeXxa-
HUYECKME NOBPEKAEHNAM UIN NOABEPICA KOPPO3MKN 13-3a YEero HapyLleHa ero
L,e/IOCTHOCTb.

[octyn K BHyTpeHHUM Yactam UTM-12M pns BbINONHEHMA Kakux-nmbo pabot
OO0KEH OCYLLECTBAATLCA TO/IbKO 06YYEHHbIM NEPCOHAIOM.

MoHTaxX UITM-12M Ha ob6bekTe A0nXKeH NPOoBOAUTLCA B COOTBETCTBUM C TPebo-
BaHWAMM MPOEKTHOM AOKYMEHTaLMEN.
Mpn MOHTaXKe M 3KcnayaTaunnm HeobxoaMmo pyKoBOACTBOBATbCA TpeboBaHU-
AMM:
- rnasbl 3.4 MNpaBun 3KcnayaTauMM 3N1EKTPOYCTaHOBOK noTpebutenei
(Ma3n);
- MNpaBUAaMM TEXHUKM 6€30MaCHOCTU NPUM IKCNAyaTaLUmM 3N1EKTPOYyCTaHOo-
BOK notpebuteneit (MTB).

2.1 Nepepn nposegeHnem paboT MO MOHTaXy M nogkatoyeHmto UFM-12M Heobxogmmo npo-
BEPUTb OTCYTCTBME BHELUHWUX NOBPEKAEHWNI, COXPAHHOCTb NN1OMb, HaMYMe BCEX SNEMEHTOB Kpense-
HUA.

2.2 Kopnyc UTM-12M ponxeH 6biTb 3a3emneH. [na 3asemnenuna UIM-12M npeaycmoTpeH
60T 3a3emneHus.

2.3 OnucaHmne cpeacTB B3pbIBO3aLLUTbI NpuBeaeHbl B [punoxkeHun A.

2.4 PemoHTnposatb UTM-12M paspelleHO TONbKO NepcoHany npeanpuATUA U3rotoBuTens

nnn nnuam, ynosIHOMOYEHHbIM NpeanpuATUEM-N3roTtoBsnTENEM ONA NPOBEAEHNA PEMOHTHbIX pa60T.
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3 Ucnonb3oBaHUe NO Ha3HaYEeHUIO

3.1 YKasaHu1A no 3KcnayaTtaumum

3.1.1 3kcnayatnpoBatb UTM-12M Heob6x0AMMO B COOTBETCTBMMU C HACTOALLMM PYKOBOACTBOM
no sKcnayaTaumu.

3.1.2 NogkntoyeHue n otkntodeHne UTM-12M Heob6x0ANMMO BbINOJHATL TO/IbKO NOCAE OTKAO-
YyeHUA uenen NUTaHuA.

3.1.3 NogKkntoueHune uenen nutaHua n uenein nutepodencos UFM-12M gonKHO NpoBOAUTCA B
COOTBETCTBUMU CO cXemamu, npueeaéHHbIMK B pasgenax 3.5.3 n 3.5.4 HacToAwero pyKkoBoACTBa, Npu
3TOM HaNpPAXEeHWUA B LenAX He A0/IKHbI npeBbiwaTtb Um:

- anauenei nutanma Uy, = 32 B;

- anAa uenen nHtepdeinca «Tokosas netna» Un = 32 B;

- ana uenen nutepderica RS-485 MODBUS Un, = 12 B.
BHuMMmaHue!

MNpounssogutenb He HeCeT OTBETCTBEHHOCTU 3a BbIxog, 13 ctpoa UTM-12M mnnu
3a ywepb, BO3HUKLWIKUIA B pe3y/ibTaTe HenpaBuAbHOIO MW HENPeaAyCMOTPEHHOTO

HaCTOALLMM PYKOBOACTBOM MCNONb30BaHUA Npubopa.

3.2 dKcnayaTauMoHHbIe OrpaHnYeHus

3.2.1 YcnoBwua aKkcnayaTauum npuseaeHsl B Tabanue 1 HacTodAwero P3.

3.3 MoaroToBKa K pabore

3.3.1 NMocne pacnakosbiBaHnAa UTM-12M HeobxoauMMO NpOBEPUTb KOMMNEKTHOCTb, HAaNN4YMe
rapaHTUiHbIX NAomb, ybeauTbcA B OTCYTCTBUM  MEXAHWYECKMX  MNOBPEXAEHUM  Koprnyca
rasoaHanM3aTopa M MMEKLMUXCA B KOMMIEKTE B3PbIBO3AWMLLEHHbBIX 3/1E€MEHTOB (3araywek wu
KabenbHbIX BBOAOB).

Echrm UTM-12M  xpaHuncA npu OTpULATENbHbIX Temnepatypax, TO BO u3bexaHue
06pa3oBaHMA KOHAEHCATa Ha NevyaTHbIX NJaTax npubopa, nepen OTKPLITUEM KPbIWKKM Kopnyca
rasoaHanmsatopa, npubop TpebyeTca BblAepKaTb B HOPMAJIbHbIX YCIOBUAX HE MeHee 2 YaCoB.

3.3.2 Mpn HannuMM B KOMMAEKTE MNOCTAaBKU KabesbHbiX BBOAOB W B3PbIBO3ALLULLEHHbIX
3arnyLwek - yCTaHOBUTb UX B COOTBETCTBYIOLLME OTBEPCTUA B KOopnyce.

3.3.3 3anonHuTe rpady o Nnepenaye oTBETCTBEHHOMY /MLy B nacnopTe npubopa.
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MpumeuvaHume:

. ~

l MN3meHUTb 3aBOACKME HACTPOMKM Npubopa, npu HeoBXoAMMOCTU, BO3MOKHO
ncnosb3oBaB nporpammHoe obecnevenme (MO) "IGM Tool". NO "IGM Tool" u
PYKOBOACTBO NO/b30BaTENA NPUBEAEHDbI HA cCailTe - Www.igm-pribor.ru.
Ona ynobcTtBa, peKoOMeHAyeTca NPOM3BOAMTb HACTPOMKY Nepes, MOHTAXKOM
npubopa Ha obbeKTe.

3.4 MoHTax

3.4.1 Bbibop mecTa pasmelleHua

NIM-12M cnepyeT pacnonaratb B MecTtax C Haumbosbluel BEpPOATHOCTbIO MNOABNEHMUA
KOHTPOAMPYEMOTO ra3a, COrnacHO NPOEKTHOM AOKYMEHTALMN.

Mpu BbIBOpPE MecT pasmewleHna UTM-12M 6e3 ycTpoicTB NPUHYAUTENbHOM NoAaduun npobbl
cneayet yunTbiBaTb NJIOTHOCTb KOHTPO/IMPYEMOrO ra3a OTHOCUTENbHO OKpy:Katowen atmocdepsol. Ana
rasoB sierye Bo3Ayxa TpebyeTcA pa3mellaTb ra30aHaNM3aTopbl B BEPXHEM YaCTU KOHTPOAMPYyeMOW
30HbI, ONA a30B TAesnee BO3gyxa TpebyeTcA pa3mellaTb ra30aHaNM3aTOPbl B HUMKHEN 4acTu
33LLULLAEMOWN 30HbI.

NTM-12M coxpaHseT cBoto paboTocnocobHOCTb Npu Nt06OM NONOXKEHUM KOpMNyca, OAHAKO
pekomeHayeTcA pasmew,atb ra3soaHanmM3aTtop OTBEPCTMEM ra3oBOro CeHcopa CTPOro BHM3 AAaA
n3beraHMa BO3HUKHOBEHWUA BOAAHOM NAEHKU UAW Haneam Ha GUNbTpPax CEHCOopa, T.K. 3TO MOXKeT
npenAaTcTBOBaTb CBOOOAHON AMPPY3MM ra3a B CEHCOP W MNPUBOAUTb K CHUMKEHUIO CKOPOCTU
cpabaTtbiBaHUA npubopa. Mpwu yctaHoBke NTM-12M B mecTax, NoABep*KeHHbIX BbiNaAeHWI0 0CaAKOoB
pekomeHayeTca NPUMEHATb 3alUUTHbIE KO3bIPbKK, @ NPU HAIMYMN BEPOATHOCTU NOMagaHUA Kanesnb
BOAbl NMBO Apyrnx KUAKOCTEM Ha OUAbTPbI ra30BOrO0 CEHCOpa pPEeKOMeHAyeTcs npuMeHeHue

NPOTUBOAOKAEBbIX HACAAOK.

MpumeyaHue:

. .

1 Ko3bIpéK 1 NpOTMBOAOXKAEBAA HACafKa He ABNAETCA YACTbiO LUTATHOIMO KOM-
naeKTa NocTaBkM npubopa. [JononHUTEeNbHbIE ONUUN A0NAXHbI ObITb YKa3aHbl

Npu 3aKase ra3oaHanM3aTopos, IM60 MoryT 6bITb 3aKa3aHbl OTAENbHO OT OCHOB-

HOM NOCTaBKM.
TemnepaTypHble U BAAXHOCTHbIE YC/I0BUA 3KCNAyaTaUuM B MecTax ycTaHoBKU UTM-12M He

OOKHbI BbIXOAUTb 33 Npee/ibHble 3Ha4YeHMA TeEMNepaTypbl SKCNyaTaumMmn U npeaesbHble 3HauYeHu
OTHOCUTENIbHOW B/Ia*KHOCTW, YKa3aHHble B Tabauue 1 HacTtosawero P3.
Mo BO3MOHOCTU MeCTa YCTAaHOBKMU He A0/IKHbI ObiTb NOABEpPKeHbI BUbpaumam. Mpu HeBo3-

MOKHOCTU M36€eXKaTb BO3HUKHOBEHUSA BUOPaLUIA HECYLLMX KOHCTPYKLUMUI PEKOMEHAYETCA NPUMEHATb
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AONONHUTEIbHbIE Mepbl NO NPeAOTBPALLEHUIO Pa3BUHUMBAHMA BONTOB KpenneHUA npmubopa K Hecy-
el KOHCTPYKLMM B NpoL,ecce SKCNayaTaLuu.

PekomeHAyeTcA MO BO3MOMKHOCTM pa3melL,aTb ra30aHaIn3aTopbl B MecTax ¢ yaAobHbIMm AocTy-
MOM A1 er0 MOHTaXa M 06CNyKMBaHUA.

3.4.2 YcTaHOBKA Ha CTeHY (NnacTuHy)

YCTaHOBOYHbIE pPa3mepbl U MECTOMOJ/IOKEHME MOHTAXKHbIX OTBEPCTUM MPU KpenieHuu
ra3oaHa/nN3aToOpoB K CTeHEe yKa3aHbl Ha pPUCYHKax 16 u 17. MOHTa)K AO/MKEH BECTUCb BUHTAMU U
raikamum M6 (anemeHTbl Kpenexka He ABNAKTCA YacTblo LUTAaTHOW KOMMNIEKTauum npmubopa).

Mpw BbINOJIHEHUM MOHTaXKa ybeauTech, YTO KpenéxKHble BUHTbI JOIKHbIM 06pa3om 3aTAHYTbI.
Mpn BO3MOXHOCTM BO3HUKHOBEHMA BMOPAUMM HECyWel KOHCTPYKUUM OO0MKHbI MNPUMEHATbCA
[ONO/IHUTENIbHbIE MepPbl MO NPeAOTBPALLEHUIO PA3BMHUYMBAHWUA KPEMEXHbIX BMHTOB (Hanpumep,
npumeHeHne GpMKcaTopos pe3bbbl, CTOMOPHbIX Walb 1 T.n.).

UTM-12M ponxkeH ObiTb 3a3eMNEH NYTEM NMPUCOEINHEHUS NPOBOAA 3a3eMIEHUA K BUHTY

3a3emMieHnA Ha Kopnyce an6opa. BMHT 3a3emneHnAa nomevyeH 3HaKOM @

PUcyHOK 16 — YCTaHOBOYHbIE pa3Mepbl A1 MOHTaXKa ra30aHa/M3aTopoBs B Kopnyce Tvna 1

(Limatherm) Ha cTeHy. BHeLWHMI BUA CMOHTMPOBaHHOro npubopa.
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PucyHOK 17 — YCTaHOBOYHbIE pa3mepbl A1 MOHTaXa ra3oaHaIM3aTopoBs B Kopnyce TMna 3 (BanaH) Ha
CTeHy. BHeWHW1 BUg, CMOHTMPOBAHHOIO Npubopa

3.4.3 YcTaHOBKa Ha Tpyby

Ona yctaHoBkn UTM-12M Ha Tpyby pekomeHAyeTcA NPUMEHATb CNeLnanbHYO KPenéxKHYyo
CKOBY (He ABNAETCA YacTbto WTATHOM NOCTAaBKM Npmnbopa M MoXKeT ObITb 3aKa3aHa 40MNOJHUTENbHO).

LtaTHas ckoba KpenneHus razoaHanmsaTopa K Tpybe obecneymBaeT HaAEKHbIA M NPOCTON
MOHTaXx npmbopa K Tpybam anameTtpom ot 35 a0 68 mm. NabapuTHblie pasmepbl KPENEKHOM CKOObI 1
BHELWHWI BN, CMOHTMPOBAHHOIO Ha Tpyby npubopa npuseseHbl Ha pucyHKax 18 n 19.

Ona kpennenna UTM-12M K Tpybe aonyckaeTca NpMMeHeHne Apyrux cnocoboB MOHTaKa,
NmMbo NpUMeHeHMEe HelTaTHbIX CKOb.

UIM-12M ponkeH 6bITb 3a3eMNEH NYTEM NPUCOEAMHEHMA NPOBOAA 3a3EM/IEHUA K BUHTY 3a-

3eM1IeEHNA Ha Kopnyce I'Ipl/l60pa. BMHT 3a3emsieHnA nomedeH 3HaKOM @
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PucyHoK 18 — KpenéskHas ckoba 1 BHELIHWI BUA, CMOHTMPOBAHHOIO Ha Tpyby npubopa

(kopnyc TMn 1)
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PucyHok 19 — KpenékHan ckoba 1 BHeLWHWNI BUA CMOHTMPOBAHHOIo Ha Tpyby npubopa

(kopnyc T1n 3)
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3.4.4 MOHTax 3alWMTHOrO KO3blpbKa

3alNTHBIA KO3bIPEK NpeaHasHavyeH anda 3awmtbl kopnyca UTM-12M ot atmocdepHbIx ocaa-
KOB, CHUaeT BEPOATHOCTb GOPMUPOBAHUA HasleAN Ha y3/1e YCTaHOBKKU ceHcopa. Bua u rabaputHble
pa3mepbl ITM-12M cOBMECTHO C 3alLMTHbIM KO3bIpbKOM MpuBeAeHbl Ha pucyHke 20 (ana kopnyca
™na 1) n pucyHKe 21 (Kopnyc Tmna 3).

JnA ycTaHOBKM KO3blipbKa HEOHX0AMMO 0cNabuTb BUHTbI KpenaeHua UTM-12M v BBecTr nasbl
3aWMTHOrO KO3bipbKa MeXay Koprnycom npubopa u CTeHOM, Ha KOTOpylo 3akpennéH npubop (nnbo
MeXKay Koprnycom npubopa v NaowaaKon KpenéxHonm ckobbl npu kpenneHnn UFM-12M Ha Tpyby).
Mocne ycTaHOBKM KO3blpbKa TpebyeTca 3aTAHYTb BUHTbI KpenneHusa npnbopa. Kosbipék byaeT HaaéKHO
3aPUKCMPOBAH MeXAY MOHTAXKHON NOBEPXHOCTHIO U KOPMYCOM.

3alUNTHBIM KO3bIPEK HE ABNAETCA YaCTbto LUTAaTHOW NOCTaBKM NpMbopa U MOXKeT ObiTb 3aKa3aH

OTAEeNbHO. ,D,OI'IyCKaeTCH npMMmeHeHmne HeELWTAaTHbIX 3alUTHbIX KO3bIPbKOB.

o ——— [

273 278

215

L -
PucyHok 20 — NabapuTHble pasmepbl MTM-12M (Kopnyc TMn 1) COBMECTHO C YCTaHOBIEHHbIM

3aWHNTHBbIM KO3bIPbKOM

276 238

2

PucyHoK 21 — lNabapuTHble pasmepbl MTM-12M (Kopnyc TMn 3) COBMECTHO C YCTAaHOB/IEHHbIM
3aWMTHBIM KO3bIPbKOM
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3.4.5 MoHTax cBeTo3BYKOBOro curHanmsatopa SMN-C3

CeeTo3ByKOBOW curHanmsatop IMU-C3 npegHasHayeH ANA BblAauyM CBETOBbIX U 3BYKOBbIX
CUTHAN0B ONOBELLEHMA B COOTBETCTBUM C CUTHANIaMM OT YNPABAIOLLErO YCTPOMCTBA.

TexHWYecKne xapaKTepUCTUKM CBETOBOTO curHaamlatopa IMU-C3 npuseaeHsbl B Tabaumue 5.

Tabnunua 5 — TexHU4eckme xapaktepuctmkn SMUN-C3

HanmeHoBaHue napametpa 3HauyeHue
HanpaxeHune nutaHua, B ot 4,5 po 32
(nMTaHMe nopgaetca ot MA)
MNoTpebnsemas molHOCTb, He 6onee, BT
- AEKYPHbBIN pexum 0,1
- peXxmm TpeBoru 3,5
CseToBasA curHanmsauma’ KpacHas/»enTas/3eneHas
MaKcumasibHan rpOMKOCTb 3BYKOBOM CUrHanusauuu, ab, He meHee 110
MapK1POBKM B3PbIBO3ALLUTBI 1Exdia lICT6 Gb X
CteneHu 3alWnThl, obecneymaemble 060104Kamu IP66 /1P 68
YnpasneHue pexxmmom paboTbl SP1 / 3 AUCKPETHbIX IOrMYECKUNX

BX0/a

KeutnposaHme curHanos TpeBoru C NOMOLLBI0 MarHUTHOTO Katoya / SPI
[abapuTHble pasmepsbl (6€3 yyeTa npucoeguHuTeNnbHOro GpiaHua), Mm, He 6onee
- BbICOTa 115
- AnameTp 45
Macca, Kr, He 6onee
- B aIlOMUHNEBOM Kopnyce 0,6
- B CTa/IbHOM Kopnyce 1,0
MapameTpbl ycTOMYMBOCTU K BBD:
- TemnepaTypa OKpy»atouero Bosayxa, °C oT-60 po +75
- OTHOCUTEIbHAsA BIAXKHOCTb, % ot 0 go 100
- aTmocdepHoe gasneHue, KMa ot 80 go 120
- BMbpauua B ArManasoHe yactor, 'y,
a) C NONHbIM cMmeLLeHnem 1 mm 10...30
6) c amnanuTyaon yckoperua 19,6 m/c2 (2g) 31...150

* OnucaHue nHauKauum IMKN-C3 aHanorMyHo onucaHnio nHamkaumm A (MpunoxkeHue B).

[lnA ycTaHOBKM CBETO3BYKOBOTO CUMrHanm3atopa IMUN-C3 Heobxoammo:

- OTKA4YUTb A OT NUTaHUA,

- OTKPYTUTb KpbIWwKy Kopnyca A;

- CHATb MOAY/b UHAMKAUUKU, OTKPYTUB 2 HEBbINAAAOLWMX BUHTA;

- HaHecTW Ha pe3bby onoseLlaTenn cMasky (pekomeHayeTcs ncnoabzosatb TOM®/I0H XCK 240);

- BbIBMHTUTb B3pbIBO3aLUMLLEHHYIO 3arnyLKy u3 Kopnyca A 1 3aBecT NpoBO4a CBETO3BYKOBOIO
curHanmsartopa B Kopnyc l'A;

- BBWHTUTb CBETO3BYKOBOW CMUrHanM3atopa B Kopnyc A 1 3aTAHYTb C MOMOLLbIO KNHOYa;

- NPOBECTM MOHTAX COr/IAaCHO CXxeMe MoAKAtoUYeHUs (pUcyHok 22 — ans UTM-12M, nsrotosneH-
HbiX Ao anpensa 2023r., pucyHoK 23 — ana UTM-12M, nsrotosneHHbIx ¢ anpensa 2023r ). Mpwn
passeaeHun nMHUKN NuTaHma PWR1 K knemmam Tpex pene u K «nNatocy» CBETO3BYKOBOIO CUMHa-
In3aTtopa peKkoMeHayeTca NCNob30BaTb Knemmy Tuna Wago.
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ACTOUMHK MHTIHMA TCA ML Ao EALHYIO KNEMMY
12.328

THNa Wago ¢ NATEI0 3aMUMaMKH ANA Y06HOR paseoasn
MHME nUTaHnA PWR1.

MapsupoBKS NP BOAOE
CHETOIRYROBOrO ONOBEWATENR

PucyHok 22 — Cxema nogKknto4YeHNA CBETO3BYKOBOIo curHanmsatopa IMUN-C3 K
NIM-12M, nsrotosneHHbIM Ao anpenda 2023r.

PeKOMeHﬂyeTCR UCnonb3oBaTh AOMOMHUTENBHYH

knemmy Tvna Wago ¢ nsaTbio 3axumamu ans
McTo4HMK nuTaHns yAo6HON pa3BoaKM NIMHAW NUTaHUA
12..32B

= + KpacHbiin
\\ - YepHblin
\ 1 Benbiit
2 3eneHblit
F Cuhnuin

kA~~~ MapkipoBka nosoAoB
® @ 0O 0 O ® 6 6 @0 0O CBETO3BYKOBOIO CUrHanusatopa
LOOP|[CONNECT NETCL| _ HART [RS-485 TERMINATION
Ve To PWR2(-) CONNECTOR m‘An
)
KQ' o N
VW |[Tesscessces u
=N R Ik

PucyHok 23 — Cxema nogKknto4YeHnA CBETO3BYKOBOIo curHanmsaTtopa dMUN-C3 K

UIM-12M, nsrotosneHHbIM ¢ anpensa 2023r.

Mpumep BHewHero Bnga UIM-12M c noAakNtOYEeHHbIM CBETO3BYKOBbIM CMIHA/IM3aTOPOM
OMMU-C3 npeacrasneH Ha pUcyHke 24,
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PucyHok 24 — lNMpumep BHewHero suga UMM-12M ¢ nogKkntouYeHHbIM
CBETO3BYKOBbIM onoselatenem SMU-C3

3.5 NoaknoueHue nposoaos

BHumaHue!

Bce paboTbl MO MOHTaXKy W AEMOHTA)Ky, CBA3aHHblE CO CHATUEM KpPbILKK
Kopnyca npubopa BO B3pbIBOONACHbIX 30HAX A0/KHbI MPOBOAUTLCA TO/IbKO NpPU
OTK/IIOYEHHOM MUTAHUM.

BHumaHue!

Mpn NOAKAOYEHUM NPOBOAOB MPU HU3KUX TEMMEpPATypPax BO3MOXKHO pacTpec-
KMBaHWe M301aUMn Npu M3rnbe noaBoAMMbIX K ra3oaHanmnsaTopy nposoaos. B
Cny4Yae noBpeXAaeHua M3onauumn Tpebyetca yaanntb NoBpeXAEHHbIA y4acToK
nposoga NMbo NPUHATb Mepbl N0 AOMNO/HUTENIbHOW U301ALUM NOBPEKAEHHOTO
y4acTKa.

MpUHMMaKTEe BO BHUMaHUE PEKOMEHAALIMN MO MOHTaXy NPOU3BOAUTENEN Ka-
benen.

3.5.1 Ona nogkntoveHna UITM-12M no wuHTepdelicy TOKOBOW NeTauM — npenBapuTesibHO
CKOHOUTYpUPYITE HAacTPOMKK paboTbl MHTepdelica npubopa cornacHo:
- pUcyHKy 25 — ana UTM-12M, nsrotosneHHbIx Ao anpenda 2023r;
- PUCYHKY 26 — ana UTM-12M, nsrotoBseHHbIX ¢ anpena 2023r.
3.5.2 Ana nogkntodeHna WUIM-12M no wuHTepdericy RS-485 — HacTpoiTe napameTpbl
OKOHEYHOW HarpysKu CoriacHo:
- puUCyHKy 27 — ana UTM-12M, nsrotoBneHHbIX Ao anpena 2023r;
- puUcyHKy 28 — ana UTM-12M, nsrotosneHHbIx ¢ anpena 2023r.
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[cRcNcNoNcN-NoNoNcNoNoNcNC)

30HA HACTPOUKHN
NAPAMETPOB
NHTEPOENCA
TOKOBOW NET/IN

/" NEPEMBIYKA DS PABOTbI I
MHTEP®EACA TOKOBOW MET/IX MO
TPEXMPOBOAHOW CXEME

MONOXEHWE MEPEMbIYKW CJIEBA:
06wWwuit npoBoa MHTEpdEca TOKOBOW
neT/v rafibBaHUYeCKU 06beMHsAETCs C
Lenblo NUTaHUS, NpuxoasLLei Ha
knemmy PWRT1.

MOJIOXXEHUE MEPEMbIYKW CIMPABA:
06wWwuit npoBoA MHTEpdeca TOKOBOM
neT/v rafibBaHUYeCckn o6benHsAeTCs C
Lenbio NUTaHWs, NPUXOAsLLEN Ha
knemmy PWR2

/ MNEPEKJIIOYATEJIb PEXKUMA \

PABOTbl UHTEP®ENCA
TOKOBOW METNU

MONOXEHUE «ACTIVE»: NHTepdeitc
TOKOBOI NeTnu npuéopa paboTaeT B
aKTUBHOM PeXM1Me, T.e. Npuéop ABnseTcs
MCTOYHMKOM TOKa Ans uHTepdeinca
TOKOBOW NeTnn. [pyrne NCTOYHUKK TOKa B
Lienu nHTepodeiica He TpebyroTCs.
MpUEMHMK B flaHHOM CJly4ae AOoSKeH
pa6oTaTb B MacCUBHOM pexume.

MONOXXEHWUE «PASSIVE»: UHTepdeiic
TOKOBOI NeTNM npuéopa paboTaeT B
naccMBHOM pexuMe. B gaHHOM cnyyae
npuémMHas cTopoHa Jo/MKHa paboTaTb B
aKTUBHOM PEXVME U UMEeTb CO6CTBEHHDI
MCTOYHMK TOKa ANsl UHTepdelica.

o AN

PucyHok 25 — HacTpoiika napameTpos nHTepdeica Tokoson netaum ana UTM-12M,

{[LoOP|[CONNECT NET CL- A
i | TYPE TO PWR2(-)| |

M3roToBaeHHbIX A0 anpena 2023r.

WMHTEP®ENCA TOKOBOM MET/IN

30HA HACTPOUKHN
NAPAMETPOB
WHTEP$ENCA
TOKOBOW MET/IN

070 0 00O O0OOOOO O 00
e

[ «ACT.»

EI’IEPEKJ'IIOLJATEJ'Ib B MONOXEHUA

paﬁoTaeT B aKTUBHOM pexume, T.e.

Ons nHTepdeiica TOKOBOM NeTnu.
Jlpyrmne CTOYHMKM TOKa B Lienu

NnacCMBHOM pexunme.

paBoTaeT B NacCCMBHOM pexume. B
[laHHOM cnyyae NpuéMHasi CTopoHa

Ans uHTepdenca.

(HWXXHEE NMOJTIOXEHMUE MONI3YHKA):

WHTepdeiic TokoBoI neTnu npudopa

I'IpVI60p ABNAETCA UCTOYHUKOM TOKa

nHTepdeiica He TpebytoTes. NPUEMHUK
B lAaHHOM cnyy4ae [o/keH paboTaTh B

WHTepdeiic TokoBoI NeTnu npudopa

AO0MKHa paﬁOTaTb B aKTUBHOM pexume
1 UMeTb COBCTBEHHbI UCTOYHUK TOKA

MEPEKJTIOYATEJIb PEXXMUMA PABOTDI A NEPEKJTIOYATEJIb PABOTbI

WMHTEP®EMNCA TOKOBOM MET/IN

v | MMEPEKJTIOYATESTb B
= | MOJIOXEHUWN BKJTIOHEHO
1 | (BEPXHEE MONOXEHWUE

MON3YHKA):

Pa6oTa no TpexnpoBoAHOM
cxemMe B KOTOPOW NINHKSA
«PWR2(-)» sBnsieTcsi o6wnm
npoBoAOM

0 | MEPEKJIIOYATENb B
MOMOXEHWN BbIK/IIOYEHO
% | (HMXHEE NOMOXEHWE

3 MEPEKIIIOYATENb B MOSIOXEHNM MON3YHKA):
{1 «PASS.»
(BEPXHEE MOJIOXEHWE MON3YHKA): Pa6ota no

YeTbIPeXNpPoBO4HOI CXeMe B
KoTOpoW MHUsA «PWR2(-)»
ABNAETCA 06LLMM NPOBOJOM.

PucyHok 26 — HacTpoiika napameTpoB nHTepdeica Tokoson netaum ana UTM-12M,
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RS-485 TERMINATION
LOAD

ON

e mmmssssssss e ————

.........................................

PWR1=CL.

R

ONCNCNCNCNCNCNCNCNONONONE)

- MOAKJTIOYEHNE OKOHEYHOW HATMPY3KW JIMHUW CBA3N N
WHTEP®ENCA RS-485

30HA HACTPOVIKM [on] MEPEK/IIOYATE/Ib B MOJIOXXEHUM «On»
NAPAMETPOB (BEPXHEE MOJIOXXEHWE MOJI3YHKA):
WHTEP®ENCA

RS-485 K nnHum ceasmn nHtepdeiica RS-485 noakniovaercs

—J okoHeyHas Harpy3ka 120 Om

[on | MEPEK/IOYATE/Ib B MONNOXEHUN «Off»
H (HWXHEE NONTOXEHWE MON3YHKA):

OKOHeYHas Harpyska OTKJIlYeHa.

PucyHok 27 — MNoaKkntouyeHne OKOHEYHOW HArpysKn TMHUK cBAsu MHTepdeiica RS-485 ana UTM-12M,

M3roToB/AEHHbIX 40 anpena 2023r.

e S

“RS-485 TERMINATION 7

LOAD

L emmmmmmmmmmm——————————
e mmmmmmmmesses————————————

.

]
O 0O 00 0O OO0 OO0 O0OCQOo

LOOP|[CONNECT NET CL: HART 1! [RS-485 TERMINATIO!
TYP TO PWR2(-) CONNECTOR LOAD

@{ afe

e ————

NnoAaKIOYEHUE OKOHE‘-IHOﬁ HAIPY3KU
JIMHUN CBA3U UHTEP®EUCA RS-485

ov | MEPEKJIIOYATESb B MOJIOXEHWWN BKJTIOYEHO
" | (BEPXHEE MOJIOXEHWE MON3YHKA):

K nuHun cBssu nHtepderica RS-485 nogkniovaetcs
OKOHeyYHas Harpy3ska 120 Om

30HA HACTPOMKM
MAPAMETPOB
WHTEP®ENCA RS-485

o | MEPEKJTIOYATESIb B MOJIOXEHUW BbIKJTIOYEHO
(HWXHEE MONOXEHWE MONI3YHKA):

OKoHeyYHasi Harpyska OTKJ/IHoYeHa.
- /

PucyHoK 28 — MNoaKkntoveHne OKOHEYHOM HArpy3KM IMHUK cBA3K nHTepdenca RS-485 ana UTM-12M,

M3roToB/IEHHbIX C anpena 2023r.
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3.5.3 Cxembl peKoMeHA0BaHHbIX BAPUAHTOB NOAKNOUYEHNA NpUBeaeHb:

- Ha pucyHkax 3.1 - 3.15 MpunoxeHua 3 gna UTM-12M, nsrotosneHHbIx go anpens 2023r.;
- Ha pucyHkax 1.1 - 1.9 NMpunoxeHua N gna UTM-12M, nsrotosneHHbix ¢ anpena 2023r.

[na ynobctea nomcka Tpebyemoit Bam cxembl MoaKAOYEHUSA, BOCNONb3YMTECh TabaMuamm 6 n 7.

Tabnumua 6 — MepeyeHb peKoMeHA0BaHHbIX CXem noakatodeHnn ana UTM-12M,

M3roToB/EHHbIX A0 anpena 2023r

- Homep | Homep
UHTepdeiic YTOYHEHUA K TMNnam NoAKN0YEeHUsA
PUCYHKa | CTPaHULLbI
MNutaHne BapwuaHTbl noakAto4YeHne NpoBoA0B NUTAHKA Npmnbopa: 3.1 79
npubopa
TokoBas - AKTUBHbIN pexxmum paboTbl npnbopa 3.2 80
netna g_ % %
£ @ X| MaccuBHbIi pexum paboTbl Nprubopa 33 81
?a
c
06Wuii NPoBOA, - «KNAKC» NUTAHUA, 3.4 82
§ 2 | nogsenéH k knemme PWR1
2;,_ ucé 06WKit NPOBOA - KMUHYCY» (K3EMNIAY») NUTAHKUA, 3.5 83
- o noasenéH K knemme PWR1
g 5 06N NPOBOA, - KMUHYCY» («3eMa») NUTaHUA, 3.6 84
x % = S | nogsenéH Kk knemme PWR2
% o = 3 obLWwmit NpoBOA, - «NAKOC» NMUTAHUA, 3.7 85
@ g noasenéH K knemme PWR2
o 2 ”
2 o obLWwmit NpoBOoA, - «NAKC» NMUTAHUA, 3.8 86
X @© E © .
W S s 3 | noaseaéH kK knemme PWR1
e g X o "
=3 g© obLWwmit NpoBOoA, - «MUHYCY («3eMANA») NUTaHWUS, 3.9 87
s 2 noasenéH K knemme PWR1
Na] v
I3 06WKit NPOBOA - KMUHYCY» («3EMIAY) NUTAHMUA, 3.10 88
§ 8 | nogBeaéH k knemme PWR2
& S | 06Kt NPOBOA, - KM/IHOCH NUTAHUS, 3.11 89
noasenéH K knemme PWR2
HART MoakntoueHmne B3pbiBOOE30MNACHOIO NEPEXoaHMNKA 3.12 90
RS-485 MoaKnto4eHMe OKOHEYHOM HArpy3Ku 3.13 91
Pene 3.14 91
Mpumep cOBMECTHOro UCNob3oBaHMA MHTepdelicoB Nnpubopa 3.15 92
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Tabnnua 7 — MNepeyeHb peKoMeHA0BaHHbIX cXem noakatodeHnn ana UFM-12M,

M3roToBAeHHbIx ¢ anpena 2023r.

. Homep Homep
NHTepdeiic YTOYHEHUA K TUNAaM NOAKAIOYEHUA
PUCYHKa | CTpaHULbI

MutaHue BapuaHTbl NogKNOYeHMEe NPOBOAOB NUTaHMA Npubopa: n.1 93
npubopa
TokoBas YeTblipexnpoBogHaa cxema BKAKYEHUA n.2 94
neTna AKTUBHbIN pexmum paboTbl npubopa

YeTblipexnpoBogHaa cXxema BKAKYEeHUA n.3 95

MaccuBHbIN pexnm paboTbl Npnbopa

TpexnpoBogHaA cxema BKAOYEHUA n.4 96

AKTUBHbIN pexxmum paboTbl npnbopa

TpexnpoBogHaa cxema BKAOYEHUA n.5 97

MaccuBHbIN pexxnm paboTbl npubopa
HART MoakntoyeHne B3pbiBO6E30NaCHOro NepexoaHunKa n.6 98
RS-485 MoaKntoyeHne OKOHEYHOW Harpy3Ku n.7 99
Pene n.8 99
Mpumep COBMECTHOro MCNOb30BaHMA MHTepdelicoB npnbopa n.9 100

3.5.4 Anroputm noakntoyeHuma nposoaos K NTM-12M:

1) OcnabuTb CTONOPHBIV BUHT KPbILWKK Kopnyca.

2) OTBUHTMTDL KPbILWKY KOopnyca.

3) CHATb MOAYNb UHAUKAUMK, OTKPYTMB 2 HEBbINAAAOLWMX BUHTA. [JoNyCcKaeTcs He BbIHUMATb

13 pa3bEMOB MOAY/1IA KOMMYTALMMU U MOAYA UHAMKALMN COEAUHUTENbHbIN Wenod.

4) NMpousseaute KoHoUrypupoBaHMe WHTepdencoB npubopa, K KoTopbim byaer

OCyLlwecTBNATbCA NOAKNKOYEHUE!

ANs nogKknodeHua no nHtepdeiicy RS-485 yctaHoBuTe (ecnm TpebyeTca) OKOHEYHY
HarpysKky IMHUK — conpoTmuBieHne HomuHaiom 120 Om. (cm. pUCYHKK 27-28).

ONA NOAKNIOYEHUA NO UHTepdelicy TOKOBOM NeTNn BbibepuTe N yCTAaHOBUTE TPEX NN
YeTbIPEXNPOBOAHYHO CXEMY, a TaKXKe aKTUBHbIN UM NACCUBHbIN pPeXMM paboTbl (cm.
PUCYHKM 25-26).

B cnyuyae Bblbopa aKTUMBHOIO perknma (Npubop ABNAETCA UCTOYHMKOM TOKa ANA
NHTepdeica Tokosol netan); B cnyyae Bbibopa NacCMBHOMO pexkMma (MCTOYHMK TOKa
UHTepdenca TOKOBOM NETNIM HAXOAUTCA HA CTOPOHE NPUEMHMKA MHPOpPMaLLUN).

Ecnn wnHTepdenc TOKOBOM NETAM He MCMO/b3YeTCs, PEKOMEHAYETCA OCTaBWUTb

nepekntoyaTenb B NosioKeHune «Passiver.

5) 3aBeante Kabenb BHYTPb Kopnyca npubopa 4yepes KabenbHbln BBOA. [pousseauTte

3a4YMCTKY BHYTPEHHMUX XUN Kabena Ha Heobxoammyio gnauvHy. Mpu nopsoake kKabena kK npubopy

pekomeHayeTcA caenatb NeTI0 AN «NPOBUCaHME» NOABOAMMOro Kabena nepes KabesbHbIM BBOAOM
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BO M3b6exaHne noaTeKaHUA BoAbl K Kopnycy npubopa no noBepxHOCTU Kabena.

6) MogKntoumMTe nNpoBOAa MNWUTAHMA rasoaHa/M3aTopa W npoBoda MHTepdenca K
COOTBETCTBYIOWMM KaemMmmam pasbéma XS3. KnemMHUKM pasbéma XS3 CbEMHbIE U UMEKOT BUHTOBOE
KpenJieHne NogBoANMMOro NPoBOAHMKA. [lonycTMMOe ceveHme NPOBOAHMKA AN HALEXKHON PUKCcaLnm
B KN1eMMHuKe: ot 0,5 mm? A0 2,5 Mm?2.

7) AKKYpaTHO YNOXMUTE M3NULIKM 3a4YMLLEHHDbIX NPOBOAOB B KOpNyc npubopa M 3aTAHUTE
ynAoTHUTENN KabenbHOro BBOAA.

8) YcTtaHOBWUTE Ha MECTO MOAY/b MHANKALMU U 3aTAHUTE 2 HEBbINAAAIOLWNX BUHTA.

9) 3aKpyTUTe KpbILLKY Kopnyca.

10) 3aTAHMTE CTONOPHbLIN BUHT KPbILWKK KOpnyca.

3.5.5 [leMOHTa*K NpoBOAOB cneayeT Npou3BoauTbL B 06paTHOM Nocien0BaTebHOCTMY.

3.6 BknioueHue 1 akcnayatauuma

Nocne moHTaXa NPOBOAOB M 3aKPbITUA KPbILWKW KOPMyCa ra3oaHanm3aTop rotos K aKcnayaTa-

umn. Ona BKAOYEHWUA ra3oaHann3aTopa NoAanTe Ha Hero NnuTaHue.
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4 TexHu4eckoe ob6cny>KmuBaHue

4.1 O6bwme yKasaHua

4.1.1 TexHnuyeckoe obcnyxumeaHue (TO) npoBoAuTCA C LeNblo obecnevyeHMAa HOPMaNbHOM
paboTtbl UTM-12M B TeyeHMne ero cpoka aKkcnayaTauum. TO AONXKHO NPOBOAUTHLCA NOATOTOB/IEHHbIMM
MuamMmu, 3HalWMMKW Npasuaa TeXHUMKM 6e3onacHocTM npu paboTe € 3/1eKTPOyCTaHOBKamMu M
U3y4mMBLLUMMM HacToAlee PI.

4.1.2 TexHn4ecKoe 0b6CNyKMBaHME CUCTEMbI BK/IOYAET:

OCMOTp BHewwHero coctoAHmna UTM-12M;
- OYMUCTKA 3aWUTHOro GpuUabTPa ra30BOro CEHCOPa;
- onpobosaHue paboTbl Npm nomoum noaaun MIC (FCNe2 cornacHO MeTOAMKE NOBEPKU
npubopa);
- YCTAHOBKY Hy/Nsi U rpalyupoOBKY YyBCTBUTE/IbHOCTM (ecnun TpebyeTca no pesynbraTam
onpoboBaHuA).
MepunoanyHocTb NposeaeHua TO - He pexke 1 pasa B 12 mecsaueB (pekomeHayeTcs NpoBOANUTb
TO 1 pa3 B 6 mecAueB AMb0 Yale Npu sKcnayaTaumm npubopa B yC/I0BUAX NOBbILLIEHHOM 3aMNbINEHHOCTH
nmbo ecan npubop nepuoaMyecku noasepraeTcs BO3AENCTBUMAM arPeccuBHbIX XUAKoCTeW u/munum

napos)

BHumaHue!

Bce paboTbl N0 TEXHUYECKOMY 06CNYKMBAHUIO, CBA3AHHbIE CO CHATUEM KPbILLKK
Kopnyca npubopa Bo B3pbIBOONACHbIX 30HAX A0/XKHbI MPOBOAUTLCA TO/IbKO NpPU

OTK/TIOYEHHOM MUTAHUN.

BHumaHue!

Mepen nposeaeHnem onpoboBaHMA, YCTAHOBKM HYAA U/WUAK FPagyUpPOBKKU pe-
KOMEHAYEeTCA NOCTaBUTb B M3BECTHOCTb NepcoHan paboyeit cmeHbl 0 NPOBOAMK-
MbIX paboTax, a TaKXKe Npu BO3MOXKHOCTU NepeBecTu npubop B cucteme ACYTI
B peXXum «obcnyxkunBaHue». B npotMBHoOM cnyyae paboTbl N0 rpagyMpoBKe Npu-

6opa MoryT NpMBOAMUTL K CPaboTKam CUCTEM 3aLLMTHON aBTOMATUKM.
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BHumaHue!

Ona mopenerr UTM-12M  C  yCTaHOBAEHHbIMU  3NEKTPOXMMUYECKUMU U
$OTOMOHN3ALMOHHBIMW FA30BbIMM CEHCOPAMM B KayecTBe CPeaCTB OYUCTKM 3a-
npelaeTca UCNoNb30BaTb CNUPTLI, pacTBopuTenn u apyrmue JIBXK, Tak Kak ato
MOXET MPUBECTU K BbIXOAY M3 CTPOA UYYBCTBUTE/IbHbIX 3N1€MEHTOB ra30BbIX
ceHcopoB. [1na AaHHbIX TUNOB CEHCOPOB B KayecTBe CpeacTBa OYUCTKM Kopnyca
AOMNYCKAETCA NPUMEHATb YNCTYHO BOAY UM MblIbHbIN pacTBop.

Ona mopenenn UTM-12M ¢ ycTaHOBAEHHBIMU ONTUYECKMMM Fa30BbIMU CEHCO-
pamu JonycKaeTcA NPUMEHEHME CIMPTOB M PACTBOPUTENEN B KAYECTBE CPeaCTB
OYUCTKM OT 3arpA3HEHUI NPU YCNOBUM TOTO, YTO AaHHbIE CPEACTBA OYMUCTKM He
nonaayT Ha 3alWnTHble GUNBLTPbLI UM ONTUYECKMIA FA30BbIA CEHCOP.

4.2 MopAapoK TeXHUYECcKoro obcnyxnsaHmsa

TexHuyeckoe  obcayxusaHue  WUIM-12M  cnegyeT  BbINOAHATL B caeayloulei
nocnen0BaTeNbHOCTU:

1) Y6eautecb, 4to UIM-12M yCcTaHOBNAEH B COOTBETCTBUWM C TPeOOBAHUSAMM HACTOALLETO
PYKOBOACTBA M TpebOBaHMAMM MPOEKTHOW AOKYMEHTAUMM HA CUCTEMY KOHTPOJIA 3ara3oBaHHOCTU
KOHTpOAMpyemoro obbekTa.

2) Ounctute Kopnyc UITM-12M OT mblAM M NPOUUX 3arpsisHEHWUIN, MUCMOJIb3yA BeTOLLb,
CMOYEHHYIO 4YMCTOM BOAOM. B cnyyae cunbHbIX 3arpsA3HEHU ANA OYMCTKM PeKoMeHAayeTcs
MCMONb30BaTb Mbl/IbHbIN pactBop. Ana UIM-12M ¢ ycTaHOBAEHHbIMW 3NEKTPOXUMUYECKUMU W
$GOTOMOHN3ALMOHHBIMW TA30BbIMM CEHCOPAMM 3anpeLlaeTca WUCNONb30BaHWE B KayecTBe CpeacTs
OYMCTKM CNUPTOB M Npoumnx pacteoputenen u JIBX Bo nsberkaHne BbiXxoaa M3 CTPOS YYBCTBUTE/bHbIX
DATYUNKOB.

3) OcmoTpute Kopnyc. Ecnm kopnyc UIMM-12M nopageprca CU/IbHbIM - MeXaHUYEeCKUM
NoBPEXAEHNAM NN KOPPO3UKN N3-33 Yero HapyLleHa ero LefoCTHOCTb UM FTepPMEeTUYHOCTb, TpebyeTca
3aMeHUTb ra3oaHann3aTop 13 TexHosornyeckoro pesepsa (3UMN).

4) Ybegutecb B OTCYTCTBMM CNeAOB KOHAEHCALUMW Ha BHYTPEHHEW NOBEPXHOCTM CTeKNa
KpblwKn kopnyca UTM-12M. Mpu Hanuunum KOHAEHCaTa OTKPYTUTE KPbIWKYy npubopa u ypanute
KOHAEHCAT CYXON BETOLWbI NOCNAEe YEero OCMOTPUTE PasbEMHblE COEAUHEHMA HA NpPeaMeT Haanyma
OKWUCNA UK KOPPO3KUK. B cnyyae BbisBAEHMA CNefoB OKMCIA MW KOPPO3UWN Pa3bEMHbBIX COeaANHEHW
TpebyeTcA 3aMeHUTb rasoaHanM3aTop M3 TexHonormyeckoro pesepsa (3UM). Hannume KoHpeHcaTa
BHYTPM KOpMyca MOXKeT CBUAETE/IbCTBOBATb O HEMO/IHOM 3aTAXKKe KabenbHOro BBoAa.

5) OcmoTpuTe 3alUUTHBIA KOXKYX (MM NPOTUBOAOMKAEBYHO HAacagKy B Cayvyae e€ Hanuuusa),
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3aLLMLLAIOLLINIA Y3€en ra30BOro CEHCOpPa ra3oaHannsatopa. Ecamn 3aWmTHbIA KoXKyX NOABEPrca CUNbHbIM
MEXaHUYECKMM MOBPEXAEHUAM UAN KOPPO3UWM M3-33 YEro HapylleHa ero LLenoCTHOCTb, Tpebyetcs
3aMEeHUTb ero 13 TexHonornyeckoro pesepsa (3UM). AaHHyo npoueaypy A0MNycKaeTcs NPoOU3BOAUTb
6e3 OTKAOYEHUA NUTaHMA NPUBOopa, T.K. LENOCTHOCTb B3PbIBO3aALMLWEHHOM 060104KM TUNa d npwm
YKa3aHHbIX AeCTBUAX HE HapyLllaeTcs.

6) OTKPYTUTb 3aWMUTHBIN KOXKYX (MM NPOTMBOAOMKAEBYIO HAcaAKy B CNyyYae eé Hanmuua) u
OCMOTPETb ero U3HyTpu. ECnm oTBEPCTUA KOXKYXa 3aNOIHEHbI TPA3bI0 MAKN FPA3b MMEETCA BHYTPU, TO
HeobXxoAMMO MPOMbITb KOMKYX BOAOW A0 YCTPAaHEHUA 3arpasHeHUs. ECnm 3alMTHbBIN KOXKYX U3HYTPU
nogBeprca Kopposuu, TpebyeTcs 3ameHUTb ero M3 TexHosnormyeckoro pesepsa (3UM). OaHHyto
npoueaypy AonycKaerca npousBoanTb 6e3 OTKAYEeHUs NUTaHus npubopa, T.K. LEeNOCTHOCTb
B3PbIBO3ALLMLLEHHON 060104KM TUNA d NPU YKa3aHHbIX AEeMACTBMAX He HapyLLaeTCs.

7) OcmoTpeTb y3en ceHcopa. Ecnm dpunbTp-ceTka 3arpAsHEH, TO HEOHXOAMMO OTKPYTUTb ramKy
duKcaummn unbTpa M NPOMbITb GUNLTP-CETKY BOAOM NMbBO NpoayTb CKaTbiM BO3Ayxom. B cnyyae
BbIAB/IEHNA CNeA0B KOPPO3UN GUNBTPA-CTEKM UAM HEBO3MOXKHOCTU €ro NOJIHOM OYUCTKM, TpebyeTca
3amMeHUTb OUAbTP-CETKY M3 TexHonornyeckoro pesepsa (3UM). daHHyto npoueaypy Aonyckaetcs
npousBoauTb 6e3 OTKAOYEHUS NUTAHMA NpMbopa, T.K. Le/IOCTHOCTb B3PbIBO3aLWMLIWEHHONW 060104KK
TMNa d NpY yKa3aHHbIX AEACTBUAX HE HapyLlaeTcA.

8) MNocne ocmoTpa y3na CeHCOopa 3aKPYTUTE 3aLLUTHbIN KOXKYX 06paTHO.

9) OcmoTpuTe 3aBOACKME WNAbAbI HA NPeaAMEeT UX LEeN0CTHOCTU U YuTaemocTu. Ecam wnnbg,
nospexaeH, TpebyeTca 3aMeHUTb ero U3 TexHonormyeckoro pesepsa (3UN).

10) MNpoBepbTe 3aTAMKKY B3PbIBO3ALUMLLIEHHbIX KabenbHbiX BBOAOB M 3arnywek UITM-12M.
OcnabneHHble KabenbHble BBOAbl WM 3arfylWKW cnegyeT NOATAHYTb, MCNOAb3yA COOTBETCTBYIOLLUI
MHCTpYMeHT. Ecnm KabenbHblA BBOA WAM  3arayllka MOABEPrAMCb CUAbHbIM  MEXaHUYEeCKUM
NoBpPEXKAEHUAM NN KOPPO3UM, U3-33 YEro HapYLLEHA ero UenoCTHOCTb AU HEBO3MOXHA NOATAXKKA,
3aMeHUTe NOBPEXKAEHHbIN 31EMEHT U3 TEXHO/IOTMYecKoro pesepsa (3MM).

11) OcmoTpuTe KpenexkHble aeTtanu, pukcupyowme UIM-12M K Hecylehn KOHCTPYKUUM Ha
npegmMmeT MX LEeNOCTHOCTWU, a TaKKe npoBepbTe MX 3aTAXKYy. OcnabneHHble 371eMeHTbl KpenseHusa
HeobxoaMMO MNOoATAHYTb, UCNO/Ib3yA COOTBETCTBYHOLLMA UHCTPYMEHT. ECnM anemeHTbl KpenexHbix
AeTanein noaABepranucb KOPPo3nn UAN UMEKOT MEXaHMYECKME NoBpeXAeHMA - TpebyeTca nx 3ameHa 13
TexHonormyeckoro pesepsa (3MN).

12) OcmoTpuTEe MapKUPOBKY 3a3emneHun Kopnyca UFM-12M Ha npeameT eé LenoCTHOCTU U

yuTaemoctTu. Ecanm MapKMpoBKa 3a3eMieHMs OTCYTCTBYeT WAM noBpexaeHa - Tpebyetca eé
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BOCCTaHOBUTb, MCMO/b3yA STUKETKY 3a3eMJIEHUA U3 TEXHOI0rMYecKoro pesepsa (3UM).
13) Y6eantecb B Han4mMe HaAEKHOIO 3a3eMIeHNA Kopnyca, ANA 3TOro:

- ybepguTechb, YTO NPOBOJ, 3a3EMIEHMA HAXOAUTCA B KOHTAKTE C KOPMYCOM ra3oaHann3aTopa;

- NpoBepbTe 3aTAXKY BUHTA 3a3eMeHns. Ecam BUHT ocnabneH, To ero o6xoanmMo NoATAHYTb,
MCNONb3yA COOTBETCTBYIOWMA UHCTPYMEHT. [loABEprHyTble KOPPO3UM  WAN  MEXaHUYECKUM
NoOBPEXAEHUAM KOHTAKTHblE 3/1leMeHTbl TpebyeTca 3aMeHnTb U3 cocTasa 3UIM;

- OCMOTpMUTE NPOBOA 3a3eMIeHMA OT KOpPMyca rasoaHaan3aTopa A0 WKHbI 3a3eMAEHUA HA
npegmet ero uenoctHoctu. Mpun obHapyKeHMn obpbiBa NPOBOAA 3a3eMIEHUA U HAPYLUEHUA €ro
3aLWUTHOM M30AAUUM — 3aMEHNTE AAHHbIN NPOBOA,.

PekomeHayeTcA NOKpbIBaTb MecTa coeAMHEeHMA NPOBOAA 3a3eMNEeHNA C BUHTOM 3a3eM/IeHMA Kopryca
NITM-12M 1 BUHTOM KPENNEHUA K LUNHE 3a3eMAEHNA KOHCUCTEHTHOM CMA3KoM 41A CHUXKEHMUA BANAHUA
NOroAHbIX YCNOBUI Ha HAAEXKHOCTb KOHTAKTa.

14) Nocne nposeaeHne TO peKomeHAYeTCA MNPOBECTU FPaAyUPOBKY «HYIA» U MPOBEPKY
Kannbposku npubopa nytém nogaum tectosoit MIC. bonee noapobHO METOANKY rPafYUPOBKU KHYNAN
M METOAMKY TPasyvpPOoOBKU OTKAMKA HA KOHUEHTpauuto cmotpute B [punoxeHum K Hacroawero

pyKoBOACTBA.

4.3 3ameHa ra3oBoro ceHcopa

MpumeyaHue:
® NUIM-12M B cocTaBe C 3/IEKTPOXMMMUYECKMMU Fa30BbIMW CEHCOopamu TpebyioT
1 nepruogMyYecKom 3aMeHbl CEHCOPA, T.K. INEKTPOXMMMUYECKMNE Fa30Bble CEHCOPDI
MMEIOT OrPaHUYEHHbIN PeCcYpPC MCMO/Ib30BaHMA, a TaKKe NoABepPKEHbI «OTPaB-

NeHUIO» MPU NPEBbILLIEHUM AMana3oHa U3MePEeHUsa UAN BO3AENCTBMA CUPTOB U
APYrUX arpeccuBHbIX MApOB M ra3os.

NITM-12M B coctaBe ¢ $OTOMOHU3ALMOHHBIMU CEHCOpPaMK TpebytoT nepmoau-
4yeckoro obcny*KMBaHMA CEHCOpPa — OYUCTKM SIaMM UAU CMEHbI 3IEKTPOAHbIX
¢dunbTpos. O6cnyKMBaHMe cnesyeT NPOU3BOAUTL C NEPUOANYHOCTLIO, YKA3aH-
HOM NPOWU3BOAMUTENAMM YCTAHOB/IEHHbIX FA30BbIX CEHCOPOB MBO Npu notepe
YyBCTBMTENBHOCTU NOC/E BO3AEMNCTBMA HAa CEHCOP ra30B U MapoB, CKAOHHLIX K
06pa30BaHMIO NONMMEPHbIX MEHOK.

UIM-12M B cocTaBe C ONTMYECKMMW T[a30BbIMW CEHCOPaMWU He TpebytoT
obcnyXMBaHUA ceHcopa, T.K. 60/blyO YacTb BO3AENCTBMIA CEHCOP cnocobeH
KOMNeHcnpoBaTb PU3NKOM cBOEM PaboTbl U MaTEMATUYECKMMM anropuTMamMu.
3ameHa onNTUYEeCcKOoro ra3oBOro ceHcopa TpebyeTca TONbKO B C/yYae BbIXOAa ero

13 CTpoA.
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BHumaHue!

Mpn 3aMeHe 3/1eKTPOXUMMYECKUX U GOTOMOHN3ALMOHHBIX Fa30BbiX CEHCOPOB
TpebyeTca obeperatb MX OT BO3AEUCTBMA CMUPTOB, PAacTBOPUTENEN M MPOUNX
arpeccMBHbIX CPeJ, a TaK¥Ke OT ra3oB M NapoB, CKAOHHbIX K 06pa3oBaHMIO NOAN-
MEepPHbIX NNAEHOK. PaboTbl N0 cMeHe rasoBoro ceHcopa TpebyeTca NpoBoAUTL B
XOPOLO NPOBETPUBAEMOM NOMELLEHUN.

4.3.1 NepeyeHb Tpebyemoro 060pyA0BaHNA N MHCTPYMEHTOB:

- Habop

- Komnn

OTBEPTOK;

€KT CMEeHHbIX GUNbTPOB;

- BeTowWb, Boaa (echm TpebyeTca AONONHUTENbHAA YACTKA 3aLLUUTHOTO PUNBTPA-CETKM);

- ra3oBb

DUIBTP - GETKA If
TARKA OUKCALK
DUNbTPA

—_—— /
3ALMTHGIHA N o
KOXYX T B

IN CEHCOP ANA 3aMEHbI.

CEHCOP

PAOWATOP
HATPEBATENA
CEHCOPA

=
! NPUKAMHON
PIIAHEL

e L \\
i // .- ) ™
WS \
\ (. ) = T/
\\: — - /"‘f/

~. o A

T BMHTLI KPEMIEHNSA
MPHXMMHOIO
©ONAHLA

PucyHok 29:

A) PacnonorkeHue yacren 3aWMTHOro GMUAbTPA ra30BOro CEHCOPa

juud @

B) PacnonorkeHune yactei NpmM CMeHe ra3oBoro ceHcopa

MpumeyaHue:

Pagmatop HarpeBaTensa ceHcopa YCTaHAaB/AMBAETCA TOIbKO B Npubopbl ¢ Hanu-
ynem onummn oborpesa CeHCOPA, 3 UMEHHO:

- NpMBOPbI C 3NEKTPOXMMUYECKUM CEHCOPOM (M3roToBaeHHble A0 04.2023r.);

- NPUB0OPbI C INEKTPOXUMMUYECKMM WU ONTUYECKMM CEHCOPOM (M3roTOB/IEHHbIE
c 04.2023 r.).
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4.3.2 ANropuUTMm CHATUA ra30BOro CeHcopa:

1) Y6eputech, 4To razoaHan3aTop obecToyeH.

2) OTBepHUTe raliky KpenaeHua 3aWmTHOro GuabTPa — CETKM.

3) BblHbTe GUNbTP-ceTKY. MNpn HaANUMK ero 3arpA3HEeHUI NPOMONTE ero B BOAE M HaCyXo Bbl-
TpUTe BeTowblo. [Py HAaNMUYUKN CUNBbHBIX 3arPA3HEHUA GUAbTPA — CETKM A0MNYCKAETCA NPOMbITb €ro
pacTBOPUTENAMM MU CNUPTOM (AaHHble paboTbl TpebyeTca NPOBOAUTL BAA/IM OT FA30BOr0 CEHCOPa,
KOTOpPbIN NAaHMPYETCA YyCTaHaB/AMBaTb B ra30aHaM3aTop), NOCae Yero NPOMOKMTE ero NPOTOYHOM BO-
A0 1 BblaepKunte GUAbTP YMCTOM BoAe He MeHee 15 MUHYT.

4) OTBepHUTE 3 BMHTA KPeNNEeHUA NPUKMMHOIO dpnaHua.

5) CHMmuKTE NnpuxRUMHON dnaHel,

6) CHMUMKUTe paguaTop HarpesaTtens ceHcopa (Tonbko ans moaeneit UTM-12M c oborpesom
ceHcopa. Y moaenei bes oborpesa ceHcopa AaHHasA AeTasb OTCYTCTBYET).

7) CHMMUTE CTapbli ra3oBbi CEHCOP. YTUAM3AUMUIO INEKTPOXMMUYECKUX CEHCOPOB KUCNO-
poAa M TOKCUYHbIX ra30B HEOBXOAMMO NPOBOAUTL IKOOrMYEcKM Be3onacHbIM cnocobom B cOOTBET-
CTBMM C MECTHbIMM HOPMATUBHbIMW aKTaMM NO OpraHu3aummn cbopa/yaaneHma OTXOA4O0B M 3aKOHOAA-
TeNbCTBOM 06 OXpaHe OKpyKatoLLen cpeabl.

Mpu HeobxoammocTn nposecTn obcnyKmBaHne GOTOMOHMA3ALMOHHOIO CEHCopa — BbIMOJ-
HUTE AaHHYK OMepaunio B COOTBETCTBMM C PEKOMEHAAUMAMM Npon3BoanTeNna ceHcopa. MNpu paboTe
peKOMeEHAYETCA N0/Ib30BATLCA TO/IbKO OPUTMHANIbHBIMW MAaTEPUATAMM M 3aMACHBIMU YacTAMMK, Npeso-
CTaBNIEHHbIMW MPOM3BOAUTENIEM FA30BOr0 CEHCOPA NN 0dULMANBHBIM AUCTPUOBIOTOPOM.

4.3.3 AnropuTm yCTaHOBKM ra3oBOro CeHcopa:

1) YcTtaHoBMTE HOBbIN (MAK Npoweawmnii 06CNyKMBaHME) ra30BbIM CEHCOP B NOCAZ04YHOE Me-
cTo UTM-12M. PacnonoxeHne KOHTaKTHbIX BbIBOAOB CEHCOPOB UCK/OYaeT BO3MOXHOCTb HENpasuib-
HOW YCTAHOBKM.

2) Ecnv npon3BOAMTCA 3aMeHa 3/1eKTPOXMMMYECKOrO ra3oBOro CEHCopa, TO Npou3BeauTe
YCTAHOBKY paZAnaTopa HarpesaTens Ha KOpMyc rasoBOro cCeHcopa.

3) YcTaHoBUTE NpUMKMMHOW pnaHel,

4) HaxkusuTe TPy BUHTA KpenaeHna NpUKMMHOro GpiaHua.

5) 3aTAHUTE BMHTbI KpenaeHua NpUKMMHOro GraHua. PekomeHayeTca nocaenoBaTeNbHO 3a-
TAHYTb BUHTbI, @ 3aTEM NPOBEPUTb 3ATANKKY.

6) YcTaHOBMTE 3aWWMTHLIA PUABTP-CETKY M MPUKMUTE €ro rakom KpenaeHuA 3alUTHOro

dunbTpa.
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4.4 OunctKa 3awmuTHOro puabTpa rasoBOro ceHcopa

BHumaHue!

Mpu 3ameHe 3N1eKTPOXMMUYECKUX U GOTOMOHU3ALMOHHBIX Fa30BbiX CEHCOPOB
TpebyetcAa obeperaTb X OT BO3AENCTBUA CNUPTOB, PACTBOPUTENEN U NPOUNX
arpeccuBHbIX Cpea, a TaKKe OT ra3oB U MapoB, CKNOHHbIX K 06pa3oBaHMIO NON-

MEPHbIX NNEHOK.

4.4.1 PaboTbl No o4ncTKe GMALTPOB FA30BOrO CEHCOPA AOMYCKaeTcsas NpomM3BOAUTb MO MecTy
ycTtaHoBKM UTM-12M 6e3 ero oTkao4eHMA U AeMoHTaxa. PaboTbl, npoBogMmble Npu o4ncTKe GUib-
TPOB, He HapyLWwatoT BUA, 1 cnocobbl obecneveHns B3pbIBO3aLLUTbI ra30aHaAn3aTopa.

4.4.2 MNepeyeHb Tpebyemoro 060pya0BaHMA N UHCTPYMEHTOB:

BETOLWb, BOAQ;
- WETKa 419 MeXaHMYEeCKOM OYUCTKM C MeSIKUM BOPCOM (A0MNycKaeTcs NpMMEHEHME Xy-
[OYKECTBEHHbIX KUCTOYEK C KECTKMM BOPCOM);
- 3anacHou GpuUNbTP-ceTKa (NP HEBO3MOXKHOCTU OUMCTKM 3arpA3HEeHUI);
- CMeHHbIt ¢pToponnacToBbit GUAbTP-membpaHa ra3oBoro ceHcopa (ecamn ¢Toponna-
cToBble GUABTP FA30BOTO CEHCOPA TaK}Ke NOABEPrcA 3arpA3HEHMIO).
4.4.3 Mpun 3ameHe ra3oBoro CEHCopa M OYUCTKe 3aWMTHOro GuabTpa PYKOBOACTBYMTECH CXe-
MOW, NpuBeAEHHOM HA pUcyHKe 29 (cm. n.4.3 «3ameHa ra3oBoro ceHcopay).
4.4.4 ANropuTM OYMCTKK/3aMeHbI 3aLLNUTHbIX GUNLTPOB:
1) OTBepHUTE raiKy KpenaeHuA 3aWmnTHOro GUbTPa — CETKY;
2) BblHbTe GunbTP-ceTKY. MpKn HaMYMKM ero 3arpasHeHn NPOMONTE ero B BOAE W HacyXo Bbl-
TpUTe BETOLWbIO. [1pM HANMUYUM CUNBHDBIX 3arpPA3HEHUI GUNBTPA — CETKM J0NYCKAETCA NPOMBbITb ero pac-
TBOPUTENAMMU MW CNUPTOM (AaHHble paboTbl TpebyeTca NPoBOAMTL BAA/IM OT FA30BOr0 CEHCOPA, KOTO-
pbI/ NNaHMPYeTCA yCTaHaBAMBATb B ra30aHann3aTop), Nocae Yero NPOMOMNTe ero MPOTOYHOM BOAOWN U
BblaepXKuTE GUNLTP YNCTOM BOAE He MeHee 15 MUHYT;
MpY HEBO3MOXHOCTU OYUCTKN PUNbTPA-CETKM 3aMEHUTE €ro Ha HOBbIW;
3) Ecnm pToponnactosbiii GUAbTP FrA30BOro CEHCOPA NPUCYTCTBYET U NOABEPICA 3arPA3SHEHMIO
— 3aMeHUTe ero CMeHHbIM ¢GUNbTPOM. Mpn HEOBXOAMMOCTU CHATUA FA30BOrO CEHCOpPa A/A 3aMeHb
dTOpOnNacToBoro MembpaHHoOro GmMabLTPA — PYKOBOACTBYMTECH YKa3aHMAMM N.4.3 «3ameHa rasoBoro
ceHcopay;
4) Yb6enuntecb, 4TO 3aWMUTHbIN GUNLTP-CETKA NOJIHOCTbIO BbICOX MOCAE OYUCTKM U YCTAHOBUTE
ero Ha MecTo;

5) 3aBepHUTE raiky KpenieHua 3aWmTHOro GuabTpa-ceTKu.
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5 TpaHcnopTupoBaHUe U XpaHeHue

5.1 TpaHcnopTupoBaHue

5.1.1 TpaHcnoptuposaHme UMM-12M B ynakoBKe npeanpuUATUA-U3roTOBUTENA L0NYCKaeTcA
NpPoOu3BOAUTLCA aBMA, KENEe3HOAOPOMKHbIM, BOAHbIM, aBTOMOOWABbHbBIM WAWM MHLIM BUAAMM
TPaHCNOPTa B 3aKPbITbIX TPAHCMOPTHbIX CPEACTBAX, a TAKXKe B repMeTU3NPOBAHHbIX OTCEKaX CAaMONETOB
B COOTBETCTBMM C MpPaBUAAMM MEPEBO3KU TPY30B, AEUCTBYIOLWMMM HaA COOTBETCTBYHIOLLEM BUAE
TpaHcnopTa.

5.1.2 ITM-12M B npouecce TPAaHCNOPTUPOBKM B TPAHCMOPTHOM Tape 3aBOAa - U3rOTOBUTENA
COXPAHAKT CBOWN XapaKTEPMUCTMKU NOCNE BO3AENCTBUA HA HUX CNeAYIOLWMX KAMMATUYECKNX PaKTOPOB:

- TemnepaTypa OKpyxawuero Bosgyxa: ot -60°C go +60°C;

- OTHOCUTEeNbHanA BNaX¥KHOCTb Bo3ayxa: oT 0% Ao 100% 6e3 KoHaeHcaLuu.

MpumeuvaHue:
® Ona mogenen ¢ yCTaHOBAEHHbIMM 3NEKTPOXMMUYECKMMUM CEHCOPAMKN HEe PEKO-
l MEHAYETCA HAaXoXAeHUE NPU TeMnepaTypax HUKe MuHyc 20°C, a TaK»Ke npu oT-
HOCUTENbHOM BAAXKHOCTM HMKe 20% 1 Bbile 85% aarke B npoLecce TpaHCnop-

TUPOBKMW.

Mpyn HEBO3MOXKHOCTM COBNIOAEHUA [AHHbBIX YCNOBUI Nepes, BKAKYEHUEM
NUIM-12M pna ctabrunmsaumm XMMUYeCKUX NPOLLECCOB B 3N1EKTPO/IUTE ra3oBOro
ceHcopa Tpebyetca Bblaepkatb npubop npu Temnepatype ot natoc 10°C go
natoc 35°C M OTHOCUTENbHOM BNAXKHOCTM BO3ayxa oT 20% no 85% He meHee
24 yacos.

5.1.3 UITM-12M B TPaHCNOPTHOM Tape COXPAHAOT CBOW XapaKTEPUCTUKM NOCAEe BO3AENCTBUA
Ha HUX CNeayoWwmx MexaHnyecknx GakTopos:
- cuHycoupaanbHasa Bubpauwmsa (rpynna ucnonHenma F2 TOCT P 52931-2008);
- eAVHWYHbIe yaapbl ¢ yckopeHuem ao 30 g.
5.1.4 Bo BpemA NOrpy3o4yHO-pas3rpy3oyHbix paboT u TpaHcnoptuposaHua, UMM-12M B
yNaKoBKe He Q[AO0/KHbl NOABEpraTtbCA Pe3KMM yaapam, BO3LAENCTBMIO ATMOCPEPHbLIX OCAAKOB,

pacTBopuTenei, NPOUYNX arPeCCUBHbBIX }KUAKOCTEN U NApPOB.

5.2 XpaHeHue

5.2.1 ITM-12M wu 3KkcnayaTauMOHHAA AOKYMEHTAUMA YNOXKEH B JIOXKEMEHT U3 BCMEHEHHOTO

MBX. JloxkemeHT nomelLLéH B KOPOOKY 13 KapToHa. KapToHHAA KopobKa ¢ ra3oaHanM3aTopoOM OK/leeHa
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NONANITUIEHOBOM IEHTON C INMKMUM C/IOEM.

5.2.2 ITM-12M B ynaKoBKe NpeanpuAaTUA-U3roToBMUTENSA PEKOMEHAYETCA XPaHUTb Ha CKNaAax
NOCTaBLMKA U NoTpebutena B ycnoBuAx xpaHeHUA He Huxe 3 no FOCT 15150-69. Mpu xpaHeHuUn
NIM-12M un ynakoBKy cneayeTt obeperaTb OT NONagaHUA BOAbI, a TaKXKe BO34ENCTBUA pacTBOpUTENEN
N NPOYMUX arPeCcCUBHbIX *KUAKOCTEN N NAPOB.

5.2.3 PaccTtosiHue mexay oTonuTeNbHbIMK yCTpoihcTBaMmu xpaHuanw, 1 UTM-12M pgonxkHo

6bITb He meHee 0,5 m.

MpumeuvaHue:

@
Mpwn xpaHeHnn UTM-12M cnepgyeT yumTbiBaTb, YTO PEKOMEHAOBAaHHbIE YCNOBUA
l XpaHeHMA OTAMYALOTCA B 3aBMCUMOCTU OT TUNA YCTaHOB/IEHHOIO ra3oBOro CeH-

copa. Hanbonee noasepkeHbl BANAHUIO BHelwwHel cpeabl LTM-12M B cocTaBe
C 9N1EKTPOXMMMUYECKMMM CEHCOPAMM.

5.2.4 PeKomeHa0BaHHble ycnosua xpaHeHua UTM-12M npuseaeHbl B Tabauue 8.

Tabnunua 8 — Ycnosus xpaHeHunsa UTM-12M

YcTaHOBAEHHbINU TUN OTHOCUTENIbHAA BNAXKHOCTb, %
Temnepartypa, °C
rasoBoro ceHcopa (6e3 o6pa3oBaHMA KOHAEHCaTA)
OnTnyeckui ot 0 oo 100
— ot -60 po +60
dOTOMOHM3ALUMOHHbIN ot 0 go 100
DNEeKTPOXMMUYECKNIA o1 -20 po +50 ot 20 po 85
MpumeyaHus:

1) He ponyckaetcs xpaHeHne UIM-12M (He3aBMCMMO OT TUNA YCTaHOB/JIEHHOrO ra3oBOro
ceHcopa) npu TemnepaTtypax Bbiwe +60°C 1 Huxe -60°C;

2) OonyckaeTca xpaHeHne UTM-12M ¢ yCTaHOBAEHHbIM 3/IEKTPOXMMMUYECKMM Fa30BbIM CEH-
copom npu Temnepatypax Huxe -20°C (Ho He Huxke -60°C). Mpu 3ToM cesyeT yunTbiBaTb, YTO B S/1EK-
TPOXMMUYECKOM ra30BOM CEHCOPE BO3MOMXKHO 3aMep3aHNEe INEKTPONTA;

3) B cnyyae xpaHeHua UTM-12M c ycTaHOB/NIEHHbIM 3/1EKTPOXMMUYECKMM Fa30BbIM CEHCO-
poOM Npu TemnepaTtypax Huxe -20°C, nepen BKAoYeHNEeM TpebyeTtca BoigepKate UTM-12M npu Tem-

nepaType Bbiwe +10°C He meHee 24 4acos.

5.2.5Mo wucteyeHun cpoka 3awmtbl 6e3 nepekoHcepBauum WUIM-12M [onxKHbl 6bITb

nepekoHCepBUpPOBaHbI.
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BpEMS.

47

5.3 KoHcepBauua n nepesopg Ha XxpaHeHue

5.3.1 KoHcepBauus BbINONHAETCA Nepes, BbiIBOAOM NpMbopa 13 aKcnayaTauum Ha ANuTeNbHoe

5.3.2 MNopsanoK KoHcepBaumu:

CHMMMUTE NpmMbOop CO LWTATHOrO MecTa U NepemecTuTe B OTaNJMBaemoe nomewieHue. B
nomeuleHue, rae byget NpoBoAUTLCSA KOHCEPBALMA AOMKHbI OTCYTCTBOBATb Napbl pac-
TBOPUTENEN M NPOYMX arPeCCUBHbIX BELLECTB;

BblaepxuTe Npmbop npu temnepatype ot natoc 10°C go natoc 35°C He meHee 12 yacos;
OYMUCTUTE BHELLUHIOK NOBEPXHOCTb Kopnyca Nnpubopa oT 3arpAsHeHui. s 0YMCTKM no-
BEPXHOCTU PEKOMEHAYETCA MPUMEHATb CyXyto BeTOWb. MpU CUAbHbBIX 3arpA3HEeHUAX
ouncTUTE Kopnyc npnbopa NP1 NOMOLLM MbIIbHOTO PAacTBOPA, 3aTEM BbITEPEB CMOYEH-
HOM B YMCTOW BOAe BeTOWNbIO. MpocywmnTte npubop Nocne O4YUCTKMU BHELIHEN NOBepX-
HOCTW KOpNyca;

OTKPOMTE KPbILKY KOopnyca Nnpnbopa 1 Cyxoi BETOLWbIO YA3ANTE 3arpA3HeHmMna U Mblb
BHYTPU Kopnyca. [pu HanuumMm BHYTPU KOpMyca BAarM MAM KOHAEHcaTa Npocywunte
npubop;

CMakbTe pe3bby KpbILWKK KOpNyca ra3oaHan3aTopa aHTUPPUKLUMOHHOM CMa3Koi. Pe-
KOMEHAYETCA MCNONb30BaTb 414 3TUX Liener NpUMeHAeMYI0 NPy NPOM3BOACTBE ra3o-
aHanusatopos cmasky TOM®/I0OH XCK-240;

3aKpoiiTe KpbIWKY npnbopa n nomectmute NprMbop B 3aBOACKYIO YNakoBKY. Ecnm 3aBog-
CKaA YNaKOBKa He COXpaHWNacb, MOMeCTUTe NPUBOpP B KAPTOHHYH KOPObOKY noaxoan-
Lero pasmepa 1 ynioTHUTe NtobbiM HaNONHUTENEM, HE HAaKaN/IMBAKOLLMM BAAry B Npo-
Lecce xpaHeHuA (B KaYecTBe HAMOJIHUTENA MOXKHO MCNO/Ib30BATb JINCTbl CMATOM BO-
WEHOM yNnakoBOYHOM BymarM mam BO3AYLHO-NYy3blpbKOBasA NAEHKa). HanonHuteno
OONXKEH NPenATCTBOBaTb CBOOOAHOMY NepemelLeHNIo Npubopa BHYTPU YNaKOBOYHOM
KOPOOKKN Npn NepeHOCKe U XpaHeHUu;

3aKpoiiTe KOPOOKY M OKNenTe CKoTYEM;

XpaHuTe Nnpnbop, NpoLeaLwmnii KOHCEPBALMIO B YCIOBUAX aHANOTUYHbIX YKa3aHHbIM B

pasagene «XPAHEHUE».



YTunusauna

6 YTunmsaums

BHumaHue!

Mpu ytmnausaumm WUICM-12M cnepyeTr pyKoBOACTBOBATbCA TpeboBaHMAMMU
FOCT 55102-2012 («PecypcocbepexkeHune. ObpalleHne ¢ oTxogamu. Pykosoa-
CTBO no 6e3onacHomy cbopy, XpaHeHUo, TPAHCNOPTUPOBAHMIO U pa3bopKe OT-
paboTaBLIEro 3/1eKTPOTEXHUYECKOTO M 3/IEKTPOHHOro 060pyA0BaHUSA, 38 UCKAIO-
YeHWeM PTYTbCoAEPKALUMX YCTPOUCTB M NPUOBOPOB.»).

TaKXe cneayeT pyKoBOACTBOBATLCA APYTMMU MECTHbIMM/PErMoHanbHbIMUN HOP-

MaMun N npasuiamum nNpun X Haanvmn.

6.1 Uudopmauua o cogepKaHUM AParoueHHbIX MeTannos

lasoaHanmsatop UTM-12M He3aBUCMMO OT MOAENN U TUMNA YCTAHOBAEHHOIO ra3oBOro CeH-

COpa He COAEPKUT AParoLeHHbIX MeTaNNO0B.

6.2 UHdopmauma 0 pTYTbCOoAEPIKALMX MaTepruanax U KOMNOHEHTaxX

la3oaHanmsatop UTM-12M He3aBUCMMO OT MOAENN U TUMA YCTAHOBAEHHOIO ra30BOroO CeH-
COpa He COAEPKUT PTYTb U/UAN PTYTbCOAEPKALLUX KOMMNOHEHTOB.

Mopaenu razoaHanunsatopos UIM-12M B cocTaBe C YCTAaHOB/IEHHbIMWU ONTUYECKUMU U PO-
TOMOHWU3ALMOHHbIMW CEHCOPAMM He CoAepPKaT BpeaHbIX, TOKCUYHbIX, CAMOBOCMN/IAMEHAIOLWMXCA, KaH-
LepPOreHHbIX U MHbIX OMACHbIX ANA OKPYKAIOLWLEN cpebl M 340P0BbA YE/I0BEKA BELLECTB U KOMMOHEH-
ToB. [laHHble MOoAMPUKALMM ra30aHAIM3ATOPOB OTHOCATCA K V KNaccy onacHOCTM OTXO40B (MpaKkTuye-
CKM HeonacHble 0TX0Abl) U MOTYT HbITb NepeAaHbl Ha YyTUAM3aLUMIO 6e3 4ONONHUTEIbHOW NOATOTOBKM.

Moaundukaummn razoaHanmnsatopos NIM-12M B cocTaBe C 3INEKTPOXMMUYECKMMU Fa30BbIMMU
CEeHCopaMu coaep KaT B CBOEM COCTaBe KUCNOTbl U/uUan cBUHel,. PekomeHayeTca nepeq nepeaayeit Ha
YTUANU3aLMIO NPOUN3BECTU YaaANEHUE SNEKTPOXMMUYECKOrO ra3oBoro ceHcopa. Nocne yganeHma anek-
TPOXMMMYECKOTO ra30BOro ceHcopa Npmnbop OTHOCUTCA K V K/laccy OMacHOCTU OTX0A0B (MpaKTUYeCcKu
HeonacHble 0TXoAbl).

CHATbIE 3N1EKTPOXMMUYECKNE CEHCOPbI CoAepyKaT B CBOEM COCTaBe KUCNOTbl U/UNK CBUHEL, U
AO/IKHbI ObITb YTUAN3NPOBAHbI COrNAcHO TpeboBaHMAM NPOMU3BOAUTENEN CEHCOPOB MW COTNACHO Tpe-
6oBaHMAM 0bpalLeHmnam c oTxogamu Il Knacca onacHOCTU OTXOA0B (YMEPEHHO ONacHbIEe), eCAU HE YKa-

3aHO MHoe.
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MpunoxxeHue b

MNepeyeHb HOPMATUBHOM AOKYMEHTaLUN

Tabnuua 6.1 — MNepeyeHb HOpMaTUBHOM AoKyMeHTauun UTM-12M

0O603HayeHue HA,

| HanmeHosaHue HA

CTaHAaPTbl TAMOXKEHHOTO COl03a

TP TC012/2011

TexHU4YecKnn pernameHT TamoxkeHHoro coto3a "0 6esonacHocTM obopyaoBaHUA Ans
paboTbl BO B3pbIBOONACHbIX cpedax”

TP TC 020/2011

TexHUYeCcKMUn pernameHT TaMoXKeHHOro coto3a "I1eKTpomMarHMTHas COBMECTUMOCTb
TeXHMYEeCKuMx cpeacTs”.

B3pbiBo6e30nacHoOCTb

FOCT 31610.0-2019
(IEC 60079-0:2017)

B3pbiBoonacHble cpeabl. YacTb 0. O6opyaosaHme. Obwue TpebosaHua (c MonpaBKoi)

FOCT 31610.10-2012
(IEC 60079-10:2002)

dnekTpoobopyaoBaHUe 414 B3pbIBOONACHbIX razoBbix cpea. Yactb 10. Knaccudpukaums
B3PbIBOOMNACHbIX 30H

FOCT 31610.10-1-2022
(IEC 60079-10-1:2020)

B3pbiBoonacHble cpeabl. YacTb 10-1. Knaccudukaumsa 3oH. BapbiBoonacHble ra3oBble
cpeapl

FOCT 31610.10-2-2017
(IEC 60079-10-2:2015)

B3pbiBoonacHble cpeabl. YacTb 10-2. KnaccudpuKkauma 3oH. BapbiBoonacHblie nblaeBble
cpeapl

fOCT 31610.11-2014
(IEC 60079-11:2011)

B3pbiBoonacHble cpeabl. YacTb 11. ObopyaoBaHMe C BUAOM B3PbIiBO3aLLUTbI MCKpobes-
onacHas 3/1eKTpUYecKan Lenb «i»

rOCT 31610.18-2016
(IEC 60079-18:2014)

B3pbiBoonacHble cpeabl. YacTb 18. O6opyaoBaHME C BUAOM B3PbIBO3aLLMTbI KTEPMETU-
3aUMA KOMMNAYHAOM «m»

rOCT 31610.26-2016
(IEC 60079-26:2014)

B3pbiBoonacHble cpeapl. YacTb 26. O6opyaoBaHME C YPOBHEM B3PbIBO3aLLNTLI 060pY-
aoBaHua Ga

rOCT 31610.28-2017
(IEC 60079-28:2015)

B3pbiBoonacHble cpeabl. YacTb 28. 3awuTa 060pyA0BaHUA U NepeaatoLmx CUCTEM, UC-
NONb3YIOLLMX ONTUYECKOE U3/TyYeHUe

rOCT IEC 60079-1-2013
(IEC 60079-1:2013)

B3pbiBoonacHble cpeabl. YacTb 1. ObopyaoBaHue ¢ BUAOM B3PbIBO3aLLMUTbI B3PbIBOHE-
npoHuuaemble 060104KM «d»

FOCT IEC 60079-14-2011
(IEC 61000-14:2007)

B3pbiBoonacHble cpeabl. YacTb 14. MpoeKkTnpoBaHMe, BbIOOP M MOHTA)K 3/1€KTPOYCTa-
HOBOK

IOCT IEC 60079-29-1-2013
(IEC 60079-29-1:2013)

B3pbiBoonacHble cpeabl. YacTb 29-1. Na3oaHanmnsatopbl. TpeboBaHUA K 3KCNAyaTauu-
OHHbIM XapaKTepUCTUKAM ra30aHaNM3aToOPOB ropoYmX rasos

rOCT IEC 60079-29-2-2013
(IEC 60079-29-2:2013)

B3pbiBoonacHble cpeabl. YacTb 29-2. NazoaHanmnsatopbl. TpeboBaHMA K BbIGOPY, MOH-
TaXXy, NPUMEHEHMIO U TEXHWUYECKOMY 0BCNYKMBaAHUIO rA30aHANN3ATOPOB rOPHOYNX ra-
30B M KMCAopoaa

OCT IEC 60079-29-3-2013
(IEC 60079-29-3:2013)

B3pbiBoonacHble cpeabl. YacTb 29- 3. a30aHanM3aTopbl. PyKoBoACTBO NO PyHKLMO-
Ha/ibHOW 6€30NacHOCTU CTaLMOHAPHbIX FA30aHANUTUYECKUX CUCTEM

rOCT 31442-2011
(EN 50303:2000)

O6opygaoBaHue rpynnsi |, ypoBeHb B3pblBO3awuTsl Ma, A8 NPUMEHEHMSA B cpese,
OMacHOW No BOCM/IaMEHEHWIO PYAHWYHOIO rasa U/uUan yroabHOM Mblin

FOCT 31613-2012

dneKTpocTaTUyeckasa nckpobesonacHocTb. Obwme TexHU4eckmne TpeboBaHMA N me-
TOAbI UCMbITaHUN

INeKTPOMarHMTHaA COBMeCTUMOCTb

FOCT P M3K 61326-1-2014
(IEC 61326-1:2012)

O6opyaoBaHMe 31eKTpUYEcKoe 418 U3MepPeHUA, ynpasaeHma u 1abopaTopHOro npu-
MeHeHuA. TpeboBaHUA INEeKTPOMArHMTHoOM coBmecTumocTtu. Yactb 1. O6wme Tpebosa-
HUA

FOCT 30804.4.2-2013
(IEC 61000-4-2: 2008)

CoBMECTMMOCTb TEXHWYECKUX CPEACTB 3/IeKTPOMArHUTHaA. YCTOMYMBOCTb K 3/1EKTPO-
CTaTUYECKMM pa3spsagam. TpeboBaHUA U MeTOAbl UCMbITAHUI

FOCT 30804.4.3-2013
(IEC 61000-4-3: 2006)

CoBMECTMMOCTb TEXHUYECKUX CPEACTB 3/1eKTPOMArHUTHaA. YCTOMYMBOCTb K pagmnoda-
CTOTHOMY 3/1EKTPOMArHUTHOMY nosto. TpeboBaHMA U MeTOAbl UCMIbITaHMI

FOCT 30804.4.4-2013
(IEC 61000-4-4: 2004)

CoBMeCTMMOCTb TEXHUYECKMX CPeACTB /IeKTPOMArHUTHaA. YCTOMUYMBOCTb K HaHOCe-
KYHOHbIM MUMNYIbCHbIM MOMEXaM. TpE6OBaHMF| M MeToabl nCnbITaHUM

IOCT IEC 61000-4-5-2017
(IEC 61000-4-5:2014)

JNeKTpoMarHuTHaa coBmectumoctb (IMC). YacTb 4-5. MeTogbl UCNbITAHWUA U U3MeEpe-
HWI. UcnblTaHWe Ha YCTOMYMBOCTDL K BbIOBPOCY HanpaAXKeHUs
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0603HauyeHne HA

HanmeHoBaHue HJ,

FOCT P 51317.4.6-99

COBMECTUMOCTb TEXHWUYECKUX CPEACTB 3/1eKTPOMArHUTHaA. YCTOMUMBOCTb K KOHAYKTUB-
HbIM NOMeXaM, HaBeAEeHHbIM PALMOYACTOTHLIMWU SNEKTPOMArHUTHBIMM Noaamu. Tpe-
60BaHUA M MeToAbl UCMbITAHUM

rOCT IEC 61000-4-8-2013
(IEC 61000-4-8:2013)

DNIeKTPOMArHMTHanA COBMECTUMOCTb. YacTb 4-8. MeToabl UCNbITaHUIA U U3mepeHuit. Uc-
NbiTaHMA Ha YCTOMYMBOCTb K MAarHUTHOMY MOJI0 MPOMbILLAIEHHOM YacTOThbI

rOCT IEC 61000-4-9-2013
(IEC 61000-4-9:2001)

DNIeKTPOMArHMTHanA COBMECTUMOCTb. YacTb 4-9. MeToabl UCNbITaHWUIA U U3mepeHuit. Uc-
NbiTaHWA Ha YCTOMYMBOCTb K UMMYIbCHOMY MarHUTHOMY MO0

FOCT IEC 61000-4-12-2016
(IEC 61000-4-12:2006)

DNeKTPpoMarHuTHaa coemectumoctb (IMC). YacTb 4-12. MeToapbl UCMbITAHUIA U U3Me-
peHuit. UcnblTaHWe Ha YCTOMYMBOCTb K 3BEHALLEN BOJIHE

FOCT IEC 61000-6-4-2016
(IEC 61000-6-4:2011)

DNeKTpoMarHuTHaa coemectMmocTtb (IMC). YacTb 6-4. O6uime cTaHaapTbl. CTaHaapT
371EKTPOMArHUTHON IMUCCUM ANA MPOMbILLEHHbIX 06CTaHOBOK

IOCT IEC 61000-4-29-2016
(IEC 61000-4-29:2000)

DNeKTpoMarHuTHaa coBmectumoctb (IMC). YacTb 4-29. MeToapl UCTbITaHUIA U U3Me-
peHunit. UcnbiTaHWA Ha YCTOMUYMBOCTD K MPOBAAM HaMpPAXKEHWUA, KPAaTKOBPEMEHHbIM
npepbIBAHUAM N U3MEHEHUAM HaNPAXKEHUA Ha BXOAHOM NOpTe 31eKTPONUTaHMA No-
CTOAHHOTO TOKa

CTOMKOCTb K BHELUHUM aKTOpam

rOCT 14254-2015
(IEC 60529:2013)

CTeneHu 3awmThl, obecnedmsaemble obonoukamu (Kog IP)

FOCT 15150-69

MaLuHbl, NPUBOPLI U Apyrue TEXHUYECKME U3aenmsa. McnonHeHna ana pasandHbix
KAMMATUYECKUX PaliOHOB. KaTeropuu, ycnoBus akcnayaTauumn, XpaHeHUa U TpaHcnop-
TUPOBAHMA B YACTM BO34EMCTBMA KAMMATUUYECKMX GAaKTOPOB BHELLHEN cpesbl

rOCT 28213-89
(M3K 68-2-27-87)

OCHOBHble MeTOoAbl UCMbITaHWUI Ha Bo3gelcTBMe BHeWHMX dpaKkTopoB. YacTtb 2. UcnbiTa-
HuA. UcnbiTaHne Ea n pykoBoacteo: OAMHOYHBLIN yaap

rocCT 9.014-78

EanHan cuctema 3almThl OT KOPPO3UK M cTapeHusa. BpemeHHas NpoTUBOKOPPO3UOH-
HaA 3awmTa nsgenuin. Obwme TpeboBaHUs

be3onacHOCTb TpyAa

rOCT 12.1.005-88

Cuctema ctaHgapToB 6e3onacHocTM Tpyaa. Obuwme caHUTapHO-TMrMeHNYeCcKue Tpebo-
BaHWA K BO34yXy paboyei 30HbI

NoCT 12.2.003-91

Cuctema ctaHgapTos 6esonacHocTi Tpyaa. ObopyaoBaHue nponssoacteeHHoe. 06-
wme TpeboBaHUA HesonacHoOCTU

roCT 12.2.007.0-75

Cucrema ctaHgapTos 6e3onacHocTM Tpyaa. M3aenuns anektporexHuyeckue. Obuime
TpeboBaHus 6esonacHocTH

MeTponorua/ npoune Tpe6oBaHMA K rasoaHaansaTopam

FOCT 8.578-2014

I'CU FocyaapcTBeHHan NOBEPOYHAN CXeMa U3MEepPEHUI copepiKaHna KOMMNOHEHTOB B
rasoBbIX cpesax

roCT 13320-81

[a30aHann3aTopbl NPOMbILL/IEHHbIE aBTOMATUYECKUe. O6LLI,VIe TeXHn4yeckmne ycnosma

FOCT 27540-87

CurHanmsaTopbl FOPHOYMX ra30B M NAPOB TEPMOXMMUYECKME. O6UJ,VIE TeXHN4Yyeckmne
ycnosua

rOCT P 52931-2008

MprbOpPbI KOHTPOANA U PEryMpPoBaHNA TEXHONOTMYECKMX NpoLeccoB. O6ume TexHuye-
CKMe ycnoBus

rOCT 26.011-80

CpefcTBa U3MepeHnin U aBToMaTn3aunn. CUrHabl TOKa U HaNpsAXKeHUA dNeKTpUYeckme
HenpepbiBHbIE BXOAHbIE U BbIXOAHbIE

rOCT 18332-2016

CucTema TeXHUYECKOTo 06CNYKMBAHNA U PEMOHTA TEXHUKWU. TEPMUHbI U onpeaeneHus

MapameTpbl M CBOMCTBA BeLLECTB

rOCT 31610.20-1-2020

B3pbiBoonacHble cpeapl. YacTb 20-1. XapaKTepUCTUKM BELWLECTB ANA Kaaccudukaumnm
rasa v napa. Metogbl UCMbITAHUIN U AaHHble

rOCT 31610.20-2-2017

B3pbiBoonacHble cpeabl. YacTb 20-2. XapaKTepuUCTMKM maTtepuanos. Metogbl Ucnbita-
HUI roptoyelt Nbian

Tapa/Ynakoeka/MapKupoBKa

FOCT 23170-78

YnakoBKa Ana nsgenuii mawmHoctpoeHmsa. Obwme TpeboBaHuA.

FOCT 14192-96

MapKunpoBsKa rpysos

rOCT 26828-86

N3penmsa malwnMHOCTPOEHUA N NpnbopocTpoeHua. MapKMpoBKa

rOCT 30668-2000

N3penms anekTPoHHOM TEXHUKN. MapKUpoBKa

FOCT P 50460-92

3HaK coOTBETCTBMA NPU 0b6A3aTeNbHOM cepTudUKaummn. dopma, pasmepbl U TEXHUYE-

CKue TpeboBaHuA
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0603HauyeHne HA

HanmeHoBaHue HJ,

Pa3Hoe

FOCT P 15.301-2016

Cuctema paspaboTKM 1 NOCTAHOBKM NPOAYKLMM Ha NPOM3BOACTBO. MpoAyKLMA Npons-
BOACTBEHHO-TEXHUYECKOro HasHavyeHus. Mopaaok paspaboTKM M MOCTAHOBKM NPOAYK-
UMM Ha NPOU3BOACTBO

FOCT 55102-2012

PecypcocbepexxkeHune. ObpalleHne ¢ oTxogamm
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OnucaHue nHamukaumm UrM-12M
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Mpunoxenune I

MeTtponorunyeckmne xapakrepuctuku UrM-12m

Tabnumua .1 - OCHOBHble MeTPOJIorMYeckue xapaktepuctnkm UM-12m

Mpepen ponyckaemon Mpeaen
OCHOBHOW AonycKae-
norpewwHocTu MOro Bpe-
Onpepense- o > =
b AnanasoH usmepeHunii o6bemHol foan | abcontoTHOM, MeHM
onpeaensieMoro KOMNOHEHTa ob6bemHasn yCTaHoB-
KOMMOHEHT OTHOCK-
aons onpe- . | neHuna no-
TeNbHOM o
Aenaemoro KasaHuii
KOMMOHEHTa To,9, C
JNIeKTPOXMMUYECKME AATUMKM
Kucnopog (02) | ot 0 go 30% +0,5% - 20
ot 0 oT 0 go 15 maHBrAatoy. | £1,5 man - 20
£0 50 maH! cB. 15 0o 50 man? - +10%
o1 0 210 o1 0 £o 40 maH! BKAtoY. | £4 manHt - 20
OKena, 500 mnn cB. 40 go 500 maH? - +10 %
yrnepoaa (CO) | - 10 o1 0 10 40 maH BKAtoY. | +4 man? - 20
2000 man cB. 40 40 2000 mant - +10 %
ot 0 A0 ot 0 £o 50 maHBKAtoy. | £5 mant - 20
5000 maH cB. 50 g0 5000 mnH? - +10%
o1 0 210 ot0 a0 1 maHtBratou. | £0,2 mant - 20
10 mnnt c8. 1 80 10 mant - +20 %
Cer:)(:)Boﬂ|c)|:)oﬂ| ot 0 no ot0 4o 7,5 MﬂH'l BK/11OM. i1,5 N\nH>1 - 30
(H2S) 100 man cB. 7,5 40 100 maH? - +20 %
o1 0 210 o1 0 8o 15 maH! Bkatou. | £3 mant -
12) 25
2000 mnH cB. 15 g0 2000 mnH? - +20%
ot 0 g0 ot 0 a0 1 mant Bkatou. | 20,2 manH? - &0
10 mant2 cs. 1 00 10 man? - +20 %
ot 0 g0 ot 0 80 5 maH! BKatou. | 21,0 maH? -
Xnop (Cl 120
nop (Cla) 50 mant? 8.5 00 50 maH? - +20 %
ot 0 g0 ot 0 go 10 maH Bkatou. | +1,0 man? - 30
200 man12 cB. 2 00 200 maH? - +20 %
ot 0 g0 o1 0 g0 1 maHBKAtOY. +0,1 man? - 20
10 mant2 cs. 1 00 10 man? - +20 %
T ot 0 g0 ot 0 80 10 manBKAOY. | 2 maH? - 20
MaHNCTBIN 30 mant2 cB. 10 go 30 man? - +20 %
BOZOPOL, T "
ot 0o o1 0 8o 10 mnH " BKAKOY. | 2 MAH -
(HCN) 12 - 120
50 mnH cB. 5 oo 50 mnH - 120%
ot 0 go ot 0 g0 10 manBKAtoY. | £2 manH? - 10
100 man12 cB. 5 00 100 maH? - +20 %
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Npeaen aonyckaemoi NMpeaen
ocHoBHoM ¥ ponyckae-
Onpegense- ) ) norpewwHocTu Moro Bpe-
b1i OuanasoH usmepeHuii o6bemHol gonn | abconioTHOIA, MeHU
KOMNOHEHT onpeaensieMoro KOMNOHEeHTa obbemHasn orHocy. | YETaHOB-
pononpe- | L | newwa no-
Aenaemoro Ka3aHuit
KOMMNOHEHTAa To,9, €
ot 0 no ot 0 g0 10 mant BKaou. | £2 mant - "
100 maH? cB. 10 po 100 man? - 20%
ot 0 no ot 0 40 20 mant BKAoY. | £4 mant -
Ammmar (NHs) | 550 ce. 20 70 300 mMaH-? A 20% |
ot 0 0 ot 0 go 30 maHt BKkAtoY. | +6 maH? - €0
1000 maH1? | cB. 30 go 1000 maH? - +20 %
ot 0 g0 o1 0 80 2,5 man! Bratou. | +0,5 man? - 30
[okena, cepsi 20 man? cB. 2,5 10 20 manH? - +20 %
(503) o1 0 40 ot 0 go 50 maH! Bkatou. | +10 man? -
5000 mani2) | €8 50 Ao 2000 MAH? ] 20 % 40
BK/THOY.
ot 0 no ot 0 go 10 man?t BKA. 2 mant - "
250 mant? Cs. 10 o 250 mnH? - +20%
OKcupg a3oTa ot 0 go 100 mnH? i
(NO) ot 0 fo BK/IHOU. £20 man i -
2000 mant? | cB. 100 fo 2000 maH™t ] 20 %
BKJIIOU.
ot 0 0 ot 000 1 mantBraoy. | +0,2 man? - 30
30 maH? cB. 1 g0 30 maH? - +20 %
Anokeng, ot 0 go 100 mnH? i
asota (NO3) ot 0 go BKJIHOM. £20 man? i 60
2000 maH? cB. 100 go 2000 maH* ] £20 %
BK/THOY.
ot0802%2 | 0o10p02% +0,1 % - 60
Boopoa (H2) cl)g(())op'nc/\)m-rl 2 | 07040 1000 maH? +20 maH? - 70
dTop (F2) cl)TMiﬂg ) ot 0101 mnHtekaoy. | £0,04 man?t | - 80
ApcuH (AsHs) cl)TMiﬂg ) ot 0101 mnnt +0,06 MaH?! | - 30
ot 0 go ot 0 go 0,3 man?! Bkatou. | +0,06 man?t | - 30
Pochm (PHs) 5mant? cB. 0,3 40 5 man? - +20 %
ot 0 no ot 0 g0 10 mant BKatou. | £2 mant - &0
1000 man? | cB. 10 go 1000 maH™ - +20%
MoHocunaH ot 0 go ot 0 80 5 maH BKAtoOu. +1 man? - 60
(SiHa4) 50 mant2 cB. 5 A0 50 maHt - +20%
Xnoposogao- ot 0 0 ot 0 80 2 maH! BKkAoY. | £0,4 man?t €0
pog, (HCl) 30 mant2 cB. 2 80 30 maH? +20 %
dToposoao- ot 0 0 ot 0 g0 2 maH! BkAatoy. | +0,4 man? 90
pog, (HF) 10 mnn? cB. 2 o 10 man? - +20 %
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Npeaen aonyckaemoi NMpeaen
ocHoBHoM ¥ Aonyckae-
norpewwHocTu Moro Bpe-
Onpepense- - - =
bt AnanasoH usmepeHunii o6vemHol 0onmn | abcontoTHOM, MeHU
onpeaensieMoro KOMNOHEHTa ob6bemHasn yCTaHoB-
KOMMOHEHT OTHOCH-
aons onpe- . | neHuna no-
TeNbHOMU o
Aenaemoro Ka3aHuit
KOMMOHEHTA To,9, €
ﬁzzfj(zg/g:)no- TTMOnﬁi ) ot 040 1 mnn? +0,15 mant | - 120
MeTtunmep- 010 80
KanTaH 10 man12) ot 0 f0 10 maH™ +2 MH? - 40
(CHsSH)
O30H (03) S,TZC.; TA?‘IH'l 2) ot 0 10 0,25 maH? +0,04 mnH? - 60
ot 0 g0 ot 000 1 mantBraoy. | 0,2 man? -
bpom (Brz) 5 mnH? cB. 105 mnu? - +20% >0
dopmanbae- |ot0pa0 ot 080 1 maHt BKkAtou. | 20,2 manH? - 20
rng (CH20) 10 man? cB. 1 00 10 man? - +20 %
?;:Qg‘;i:ﬂ; i; (I\)/\i':'l ) ot 0 a0 14 man? +0,4 mnH?t - 90
dtnneHokeng | ot 0 go ot 0 g0 10 manlBKAtoY. | £2 Ml - 150
(C2H40) 100 maH? cB. 1 8o 100 maH?t - +20%
ot 0 no ot 0 g0 10 manlBKatoy. | £2 man? -
munent (CaHa) |3 00 pawt ce. 10 A0 100 man? - 20% | %0
MeTaHon ot 0 g0 ot 0 80 20 maH 1 BKAKOY. | 2 maH? - 200
(CHs0H) 200 mnH? cB. 20 80 200 maH*? - +20%
3TaHoN ot 0 g0 OT0 g0 20 MmaHtBKAtOY. | 2 MaH™? - 30
(C2H60) 200 mnn? Cs. 20 o0 200 mnH? - +20 %
OnTuuyeckme AaTinKn
ot0p801,5% ot0p801,5% 0,1 % - 5
o ot 0 go 2,0 % BKAtOM. 0,1 % -
,s,;l::c(zgzy)me— ot0p802,5% .2,0102.5% - S 5
oT0 405 % o1 0 o 2,0 % BKAtOM. +0,1% - 5
¢8.2,0005% - 5%
ot000100% | ot 0 oo 60 % HKIMP
MponaH (CsHg) | HKMP (o1 0 4o | BKAtOY. +3 % HROP ) 5
1,7 %%) ¢B.60 A0 100 % HKIMP - +5%
o1 0 oo 2 % BKAtOM. 10,1% -
oT0 A0 100 % S 0100 % - £5 % 20
MeTaH (CHa) ot 000100% | ot 0 mo 60 % HKIMP 10,13 % (13
HKMP (ot 0 go | BKAtOU. % HKMP) i 5
4,4 %3) cB. 60 go 100 % HKMNP - 5%
ot000100% | ot O go 60 % HKIMP
3taH (C2He) HKMP (o7 0 go | BKAtOY. 3% HKAP | - 5
2,4 %)) cB. 60 go 100 % HKMNP - 5%
H-Texcar ot 080100% | ot 0 no 60 % HKIMP +3 9% HKMP i
(CeHia) HK|_|P3(OT 0 a0 | BKAtOM. 15
1,0 %3) cB.60 10 100 % HKMNP - +5%
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Mpepen ponyckaemon Mpepen
ocHoBHoM ¥ Aonyckae-
Onbedense NorpeLHoCcTU MOro Bpe-
pmﬂlﬁ [Awnana3oH nsmepeHut ob6vemHoit aoan | abcontoTHOM, MeHU
onpeaenaemoro KOMNOHEHTa o6bemHan YCTaHOB-
KOMMOHEHT ons onpe- OTHOCH- | e ho-
2enﬂemoro WAL KasaHui
KOMMNOHEHTa To,9, C
ot000100% | ot O 8o 60 % HKIP
- £3 % HKNP | -
I(-ICBIH;;' HKMP (o1 0 o | BKAtOU. 3% 5
* 1,4%%) ¢8.60 8o 100 % HKMP - +5 %
o, o,
W306yTaH ot000100% | ot O 8o 60 % HKIP +3 % HKMP i
(CaHo) HKMP (o1 0 o | BKAtOU. 5
4o 1,3 %3) ¢8.60 20 100 % HKMP - +5 %
ot000100% | ot O oo 60 % HKIMP
3 % HKIMP -
MeHTaH (CsH12) | HKMP (o1 0 go | BKAtou. ? 15
1,1 %) ¢8.60 f0 100 % HKMP - +5 %
9 % HKIMP
Mponunex oTr080100% | ot 08060 % +3 9% HKMP i
(CsHe) HKMP (o1 0 4o | BKAtOY. 5
3o 2,0 %) ¢8.60 20 100 % HKMP - +5 %
MeTaHon 0
HKMP %)% 5% HKMP | - 1
(CHOH) oTt08050% (ot 0 oo 3 %) 5% 5
Tonyon
(meTunben- o1 0 g0 50 % HKIMP (o1 0 80 0,5 %) 15 % HKMNP - 15
30/, C7Hs)
B)
TUNEHOKCNA | 47 0 10 50 % HKMP (0T 0 20 1,3 %)?) £5% HKNP | - 15
(C2H40)
ot 000100 | ot 0 oo 60 % HKIMP BKkAtou. | £3 % HKIMP -
Benson (CeéHs) | % HKMP (ot o 15
- +5 O
04012 %) ¢B.60 oo 100 % HKMP 5%
AueToH
0 50 % HKIMP 0 1,25 %) 5 % HKIMP - 5
((CHs)>CO) ot 0 g0 6 (ot 0 no 1,25 %) 6
ot 080100 | ot 0 go 60 % HKIP BKkAtou. | £3 % HKIP -
3tuned (C2H4) | % HKMP (ot o 5
- +5 O
02023 %) ¢B.60 o0 100 % HKMP 5%
H-okran 0T 0 50 50 % HKMP (0T 0 A0 0,4 %) £5% HKMP | - 35
(CsH1s)
dTaHonN o
HKMP 1,55 %) 5% HKMP | -
(CHsOH) oTr08050% (ot 0 po 1,55 %) 5% 5
MeTuntpeTby-
I:A”T%E;"” 6P | 0 20 50 % HKMP (01 0 40 0,75 %) £59%HKMP | - 35
CH3CO(CH3)3
% HKIMP
H-FenTaH 01040100 | 010 p060% 13 % HKIP -
(CoHe) % HKMP (ot | BKAtOY. 15
e 000 1,1%)? | cB.60 go 100 % HKMNP - +5 %
HownaH (CoH2) | oT 0 go 50 % HKIMP (o1 0 go 0,35 %) +5 % HKMP - 35
NekaH (C1oH22) | o1 0 mo 50 % HKMNP (o1 0 go 0,35 %)3 15 % HKMNP - 35
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Mpeaen aonyckaemoin Mpeaen
ocHoBHoM ¥ Aonyckae-
norpeLwHocTn MOro Bpe-
Onpepense- - - =
b [vnana3oH nsmepeHuit o6vemHoi gonu | abconoTHOM, MeHHU
onpeaeniemoro KOMNOHEHTa obbemHan yCTaHOB-
KOMMOHEHT OTHOCHK-
Aons onpe- . | NeHusa no-
TenbHOM o
Aenaemoro Ka3aHui
KOMMOHEHTa To,9, C
ot0a00100 | ot 0pmo 60 % HKNP
+3 % HKMP -
Ctupon (CsHs) | % HKMP (o1 | BKAOY. ° 35
0.801,1%)% | cB.60 no 100 % HKIMP - +5%
dTunauetTar
(CH3COOCH,C | o1 0 g0 50 % HKNP (o1 0 go 1,1 %) 15 % HKMNP - 35
Hs)
beH3uH aBTO-
MOOUNbHbIN
no ot 0 go 50 % HKMNP 15 % HKMNP - 35
FOCT P 51313-
99
Tonaueo gu-
Cocrsos. | oT0A0509% HKNP +5 9% HKMP | - 35
2013
KepocuH no
FOCT P 52050- | ot 0 mo 50 % HKNP +5 % HKMP - 35
2006
Yant-cnuput
no ot 0 go 50 % HKMP 5 % HKIMP - 35
rOCT 3134-78
Tonnneo gnA
pPeaKTUBHbIX
ABuratenen o1 0 go 50 % HKMP 5 % HKIMP - 35
no FOCT
10227-86
beH3unH aBua-
LMOHHbIM MO ot 0 o 50 % HKIP 15 % HKIMP - 35
rOCT 1012-72
beH3nH HeaTun-
JINPOBAHHbIN 0 +E o i
16 TOCT P oT 0 go 50 % HKIMP +5 % HKMP 35
51866-2002
+5 % HKMP
1-6yTeH(CsHs) | oT 0 4o 50 % HKMP (o7 0 go 0,7 %)? (+0 (")7 %) - 5
Ty, (o
+5 0
(uc“m%';ema” 0T 0 80 50 % HKIP (07 0 A0 0,7 %)* (‘fo/(");';r)”) . 15
5 Iy, ()
+5 0
(LLC”E“1°)F KA1 010 80 50 % HKIIP) (0T 0 A0 0,6 %) (‘fo/(") :;';P . 15
6 2 Iy, (J
N306yTHneH 0 o/\3) +5 % HKIMP
(-CaHs) ot 0 1o 50 % HKIMP (ot 0 oo 0,8 %) (£0,08 %) 15
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Mpeaen ponyckaemoi MNpeaen
ocHoBHoM ¥ Aonyckae-
NorpeLHoCcTU MOro Bpe-
Onpepense- ” & =
b [Omnana3oH nsmepeHuit o6bemHoit gonm | abconloTHOM, MeHU
KOMNOHEHT onpepenaemoro KOMNOHeHTa o6bemHan oTHOCH yCTaHOB-
ponaonpe- | _ - o NeHua no-
aensaemoro KasaHui
KOMMNOHEHTa To,9, C
+5 0
r'ciil';;m”e” 0T 0 20 50 % HKMP (0T 0 A0 0,85 %) (‘fo/("):;;'; - 15
+5 0
?g:':jf“”“ ot 0 80 50 % HKIIP (01 0 A0 0,5 %) (‘fo/(");';r)”) . 35
+5 0
(Eg;::gj;”” 0T 0 40 50 % HKIP (o1 0 40 0,6 %) (_fo/g: ;)';P - 35
1,3-6yTagmeH
+5 0
(anBuHKA) oT 0 oo 100 % HKMP (ot 0 go 1,4 %) (_4_50/:);';?') - 15
Ty, (0
(CaHe)
1,2-pnxnop- 0 3) 15 % HKMP
srah (CoHaCls) ot 0 10 50 % HKMP (o7 0 o 3,1 %) (0,31 %) - 35
UMETUNCY/b- 5 % HKMNP
g'mp, (CszgH) o1 0 g0 50 % HKMP (o1 0 no 1,1 %) (iO,Oll %) - 35
- +5 0
(lc::ij)eH 0T 0 50 50 % HKMP (0T 0 A0 0,6 %) (‘fo/(") :;';P - 35
- +5 0
(lcny:g:?n 0T 0 50 50% HKP (o7 0 40 0,7 %)? (‘fo/(");';r)”) - 35
+5 0
ey A | o0 0 50 % HKNP (or 0 40 1,8 %) 085 | >
+5 0
I(_I,Cmgm;anponaH o1 0 10 50 % HKMP (o1 0 ao 1,2 %) (_fo/olg;f;_lp - 35
AnsTnnosbin 0 o/\3) +5 % HKIMP
sbup (CaH100) ot 0 1o 50 % HKMP (ot 0 go 0,85 %) (£0,085 %) 35
MponuneHoK- 0 0/\3) +5 % HKIMP
ena (CsHe0) ot 0 10 50 % HKMP (ot 0 go 0,95 %) (£0,095 %) 35
XnopbeHson o o/ \3) +5 % HKMNP
(CeHsCl) ot 0 10 50 % HKMP (o7 0 go 0,65 %) (£0,065 %) 35
2-MmeTnn-2-
+5 0
nponaHon o1 0 g0 50 % HKIMP (o1 0 8o 0,9 %) (_fo/:):;I;P -
(C4H100) - ?
2-6yTaHOH
+5 0
(MeTtunatun- o1 0 g0 50 % HKIMP (o1 0 8o 0,9 %) (_fo/:):;I;P - 35
KeToH) (C4HsO) R
Mapel
HedTenpoayk- | ot 0 go 50 % HKMP 15 % HKIMP - 35
ToB?
Cymma
yrneesogopo- o1 0 o 50 % HKIP 15 % HKIMP - 35
nos?
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NMpepen ponyckaemoi NMpeaen
ocHoBHoM ¥ Aonyckae-
norpewwHocTu Moro Bpe-
Onpepense- - - =
bt AnanasoH usmepeHunii o6vemHol 0onmn | abcontoTHOM, MeHU
onpeaenaemoro KOMMOHeHTa ob6bemHasn yCTaHoB-
KOMMOHEHT OTHOCK-
aons onpe- . | neHna no-
TeNbHOM o
Aenaemoro Ka3aHuit
KOMMNOHEHTAa To,9, €
DOTOMOHM3ALMOHHbIE AaTYNKM
ot 0 no ot 0401 mnut +0,2 maH? - o
7 mant cB. 18007 mant - +20%
ot 0 no ot 0 g0 10 mant 2 mant -
berson (CsHo) | 100 mant? [ cs. 10 4o 100 mAn™ - 20% |2
ot 0 oo ot 0 go 100 maH? + 20 man? - 55
1000 mant? | cB. 100 go 1000 maH?t - +20 %
ot 0 o ot 0 80 0,5 man? +0,1 man? - 55
YKcycHas kuc- | 20 man cB. 0,580 20 mnH? - 120%
nota (C2H402) | ot 0 go ot 0 80 0,5 man? +0,1 man? - 25
200 mant cB. 0,5 10 200 maH? - +20%
ot 0 g0 ot 0100,1 mant +0,02 MaH?t | -
2 maHt cB.0,1 g0 2 mnH1? - +20%
ot 0 0 ot 0101 mant +0,2 maH?
N306yTHNEH 20 mant cs. 1 0020 maH? - +20 %
(2-MeTtunnpo- | ot 0 go ot 0 80 10 man? +2 MaH? - 55
nex) 200 mnn? cB. 10 8o 200 maH*? - +20%
[i-CaHs] ot 0 g0 ot 0 go 50 mant +10 man? -
2000 mnH?t cB. 50 g0 2000 mnH? - +20%
ot 0 no ot 0 go 100 mnH? +20 mant -
10000 mnH? cs. 100 go 10000 mant | - +20%
o-Kecunon ot 0 0 ot 0101 man? +0,2 man?! -
(aumetunben- | 10 mau? ot 140 10 mant - +20 % 55
301) ot 0 oo ot 0 go 10 man? +2 mant -
[CeHa(CH3)2] 100 manH? o1 10 go 100 man? - +20 %
ot 0 g0 ot 0 go 0,05 mnH* +0,01 man?t | -
Apcnk (Ashs) 5 mnH? cB. 0,05 g0 5 man? - +20 % 25
ot 0 g0 ot 0100,1 mant +0,02 MaH?t | -
®ocour (PHs) 5 mnH? cB.0,1 g0 5 mnH? - +20% 25
HadTtanuH ot 0 go ot 040 1 mnnt +0,2 maH? - 55
(C10Hsg) 7 mant c8.1 807 mant - +20 %
ot 0 0 ot 0 go 0,05 maH* +0,01 man?t | - 55
Tpuxnopatn- | 0,5 man? cB. 0,05 80 0,5 mnH? - +20 %
neH (C2HCI3) ot 0 g0 ot 040 1 mnnt +0,2 maH? - o
5mant? cB. 1005 mant - +20 %
H-TekcaH ot 0 go ot 0 80 10 man? +2 maH? - o
(CeH14) 150 maH? cB. 10 po 150 man? - +20%
H-ByTaH ot 0 go ot 0 80 10 man? +2 maH? - 55
(CaH10) 700 man?t cB. 10 go 700 man? - +20 %
MN306yTaH ot 0 go ot 0 80 10 man? +2 MaH? - 55
(CaH10) 130 man? cs. 10 go 130 man? - +20 %
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Npeaen aonyckaemoi NMpeaen
ocHoBHoM ¥ ponyckae-
norpewwHocTu Moro Bpe-
Onpepense- ” & =
b1i OuanasoH usmepeHuii o6bemHol gonn | abconioTHOIA, MeHU
onpeaensieMoro KOMNOHEeHTa obbemHasn yCTaHoB-
KOMMNOHEHT OTHOCH-
aons onpe- . | neHna no-
TeNbHOMU o
Aenaemoro Ka3aHuit
KOMMNOHEHTAa To,9, €
MeHTaH ot 0 g0 ot 0 10 10 mnn? +2 maH? - o
(CsH1y) 150 maH? cB. 10 o 150 mnn? - +20%
Mponunex ot 0 g0 ot 0 10 10 mnn? +2 maH? - o
(CsHs) 200 mant cB. 10 no 200 mnu? - +20%
3TuneHokeng, | ot 0 oo ot 010 0,5 mnH? +0,1 man? - 55
(C2H40) 30 man? 8. 0,5 0 30 maH? - +20 %
AueToH ot 0 oo ot 0 go 10 man? +2 mant - 55
((CH3).CO) 200 maH?t cB. 10 oo 200 mnn? - +20%
ot 0 no ot 0 8o 10 mant 2 mant -
mune (C2Ha) 180 manH? cB. 10 o 180 mnu? - +20% 25
ot 0 no ot 0 8o 10 mant 2 mant -
Oxran (CgHas) 400 mnnt cB. 10 o 400 mnu? - +20% 25
ot 0 0 ot 0 go 0,05 mnH*? +0,01 man?t | -
1,5 mant cs. 0,05 no 1,5 man? - +20 %
deHon ot 0 0 ot 010 1 man? +0,2 maH? - 55
(CsHsOH) 15 mant? cs. 1 00 15 maH? - +20 %
ot 0 g0 ot 0 80 10 mnn? +2 maH? -
150 mant2 c8. 1 g0 150 man? - +20 %
H-TenTaH ot 0 go ot 0 10 10 mnn? +2 maH? - o
(C7H16) 400 mnnt cB. 10 o 400 mnn? - +20%
3Tunauerar ot 0 g0 ot 0 no 0,05 maH? +0,01 maH?t | - 55
(C4Hs02) 8 MnH? cs. 0,05 oo 8 man? - +20 %
BeH3unH aBTo- ot 0 80 10 mnn? +2 man?t -
MOBUNbHbIN ot 0 o ’5
(no u3obytn- | 2000 man? cB. 10 80 2000 mnn? - +20%
Neny)
Tonnuso au- ot 0 80 10 mnn? +2 man?t -
3enbHoe (no ot 0 Ao 25
2000 mnH? cB. 10 o 2000 mnH? - +20%
n306yTUNEHY)
KepocuH ot 0 go 10 man? +2 maH? -
(no nsobyTu- or 0 Ao 25
2000 mnH? cB. 10 80 2000 mnn? - +20 %
JieHy)
Yaut-cnuput ot 0 go 10 mau? +2 maH? -
(no nsobyTu- or 0 Ao 25
2000 maH? cB. 10 80 2000 mnn? - +20 %
JieHy)
n-byTtaHon ot 0 go ot 0801 mnn? +0,2 maH? - 55
(C4Hs0OH) 7 mnH? cB. 1 g0 7 man? - +20%
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NMpepen ponyckaemoi Npepen
ocHoBHoM ¥ Aonyckae-
norpewwHocTu Moro Bpe-
Onpepense- - - =
bt [nana3oH nsmepeHunii o6bemHoi fonn | abcontoTHOI, MeHU
onpeaenaemoro KOMMOHeHTa ob6bemHasn yCTaHOB-
KOMMOHEHT OTHOCK-
[ona onpe- . | NeHunsa no-
TeNbHOM o
Aenaemoro Ka3aHuit
KOMMNOHEHTAa To,9, €
ot 0 g0 ot 0 g0 0,01 maH* +0,002 maH?t | - o
1 mant cs. 0,01 go 1 man? - +20 %
3TnnbeHson ot 0 g0 ot 040 1 mnnt +0,2 maH? - o
(CsH10) 100 mant2 cB. 1 80 100 man? - +20%
ot 0 0 ot 0 go 100 maH? + 20 man? - 55
1000 maHt? | cB. 100 go 1000 maH?t - +20 %
ot 0 oo ot 0 80 0,5 man? +0,1 man? - 55
5 MnH? cB. 0,5 0o 5 maH? - +20 %
ot 0 g0 ot 010 0,5 mnnt +0,1 man? -
Crupon (CsHs) 50 maH? cB. 0,5 go 50 man? - +20% 25
ot 0 no ot 0 go 100 mnx? +20 mant - o
500 man1? cB. 100 o 500 man? - +20%
OKcmp a3oTa ot 0 g0 ot 0 80 0,5 mant +0,1 man? - 55
(NO) 10 man? cB. 0,5 go 10 man? - +20 %
MeTtunmep- ot 0100,1 man? +0,02 maH?t | -
KanTaH or0 'a'?l 1 0 25
(CHaSH) 1 mnH c8.0,1 go 1 mnH - 120%
ot 0 0 ot 0 a0 0,5 man? +0,1 man? - 55
3 maH? cB. 0,5 g0 3 mnH? - +20%
Bununxnopug, | ot 0 go ot 0 80 4 mnn? +2 maH? - o
(C2HsC) 30 mant2 cB. 2 80 30 maH? - +20%
ot 0 no ot 0 go 100 mnH? +20 mant - o
300 mant? cs. 100 go 300 maH? - +20 %
ot 0 0 ot 010 2 man?t +0,4 man?
H-Nponunaue- | 5 man? cB. 2 no 10 maH? - +20 5c
TaT (CsH1002) | oT 0 go ot 0105 mant +2 manl -
50 maH? cB. 5 10 50 maH? - +20
dnuxnop- ot 010 0,5 mnnt 10,1 mnH-1 -
rMAapviH or 0 p,o_l 4 25
(CsHsC1o) 10 maH ¢B. 0,5 go 10 maH - 120
N, N-gumetu- ot 010 0,5 mnnt +0,1 man? -
nauetammg, ot 0 g0 100
(mopdonun) 5 maut ¢8.0,5 8o 5 man? - +20
(C4aH9NO)
Xnopucrbii ot 010 0,2 maH? +0,01 man?t | -
6eH3nn or0 'a'?l 4 40
(C/HCl) 1 mnH cB.0,2 go 1 mnH - 120
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Mpepen ponyckaemoi Npepen
ocHoBHoM ¥ Aonyckae-
norpewwHocTu MOro Bpe-
Onpepense- ” & =
b1i [nana3oH usmepeHunii o06veMHoM AoAn | abcontoTHOM, MeHU
onpeaensieMoro KOMMNOHeHTa obbemHasn yCTaHOB-
KOMMOHEHT OTHOCK-
[ona onpe- . | NeHunsa no-
TeNbHOM o
Benfaemoro Ka3aHuit
KOMMNOHEHTa To,9, C
O] - 0 0,1 1 +0,02 1 -
B::;dzzl}:;/:o o1 0 40 ot 040 0,1 MAH ,02 MAH o
1 mnnt c8.0,1 go 1 man? - +20
(CsHe02) A
ot 0 g0 ot 0102 maH? +0,4 man?! -
20 mant2 cB. 2 80 20 maH? - +20
3TaHon ot 0 go ot 0 10 10 mnn? +2 maH? - 40
(C2HsOH) 200 mnn? cB. 10 80 200 mnH? - +20
ot 0 0 ot 0 go 100 mnH? + 20 man? -
2000 mnH?t cB. 100 go 2000 mnH? - +20
2-AmMuHo3Ta- | ot 0 mo ot 010 0,2 maH? +0,04 mnn? - 100
Hon (CoH7NO) | 5 man? cB.0,2 oo 5 mnH? - +20
ot 0 g0 ot 0101 mnn? +0,2 maH? -
Anatnnamnt 10 man? cB. 1 g0 10 mnH? - 120 100
(CaH11N) ot 0 g0 ot 0 go 10 mau? +2 maH? -
100 manH? cB. 10 8o 100 mnH? - +20
ot 0 0 ot 010 2 man? +0,4 man? -
10 mant? cB. 2 g0 10 max? - +20
T C/H 40
onyon (C7He) ot 0 g0 ot 040 10 mnn? +2 man? -
100 mnn? cs. 10 go 100 man? - +20
M ot 0 g0 ot 0 0 0,25 manH? +0,05 maH?t | -
OHOSTaHO 5 mnH? cs. 0,25 o 5 man? - +20%
NaMmuH x] =) 120
ot 0 go ot 0 400,25 maH 10,05 mnH -
(C2HsNO) . -
50 mnH cB. 0,25 oo 50 mnH - 120%

1) B HOpManbHbIX YCNOBUAX U3MEPEHUMN.
2) UamepuTenbHble KaHanbl He MOTYT b6bITb NpUMeHeHbl g5 KoHTponsa MNAK B Bo3ayxe pabouel
30Hbl, TONbKO AN KOHTPOAA aBAPUIHbIX BbIGPOCOB.
3) 3HaueHua HKIMP roptoumx razos ykasaHbl B cootseTcTBun ¢ FTOCT P M3K 60079-20-1-2011.

4) 3HaueHus HKMP ana napos HedpTeNPOAYKTOB YKa3aHbl B COOTBETCTBUM C HALLMOHA/IbHbIMM CTaH-
AapTamu Ha HedpTenpoAyKTbl KOHKPETHOrO BUAA.
MporpammHoe obecneyeHne razoaHann3aTopa MMeeT BO3MOXKHOCTb 0TOBpakeHMA pe3ynbTaTos
N3MepeHN NO U3MepPUTEIbHbIM KaHa/laM BpegHbIX ra30B B eANHULLAX U3MEPEHUI MACCOBOM KOH-
ueHTpaumm, mr/m3. MepecyeT 3HaYEHUI cogepiKaHMa onpeaenaeMoro KOMMNOHEHTa, BbIPAXKeHHbIX
B eAMHMLAX 06BEMHOMN 401, MAH L, B @AMHMLbI MaCCOBOM KOHUEHTpauun, mr/m3, BbinonHsaeTcs
aBTOMaTM4yecku ans ycnosum +20°C n 760 mm pT. CT.
5) OonyckaeTcA nocTaBKa ra30aHaNM3aToOPOB C AMana3soHOM U3MEPEHUI C BEPXHEN rpaHuLein, oT-
NMyatoLLelica oT NnpuBeAeHHOM B Tabavue AnsA COOTBETCTBYHOLLENO ONPeAeNieMOro KOMMNOHEHTA],
HO He npeBblwatoLLelt ee. Mpeaenbl [ONYCKAEMON OCHOBHOM abCONOTHON M OTHOCUTENIBHOM MO-
rPEeLWHOCTN ANA TaKOrO AMana30oHa AOMKHbI COOTBETCTBOBATb YKa3aHHbIM B Tabanue ana 6aunxaii-
wero 6onbliero AnanasoHa U3MepeHuUi.
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Tabnuua .2 — Npeaensl 4ONYCKAaeMOW BapuaLMmn U 4ONOAHUTENbHOM norpewHoctn UTM-12M

HauvmeHoBaHMe XxapaKTepUCTUKU

3HaueHue

Mpeaen gonyckaemol BapuauuM NOKasaHMN MOrPewHoCTU, B A0AsSX OT npe-
Aena Aonyckaemon OCHOBHOM NOrpeLHoCTH

0,5

Mpepensbl ONycKkaemoi 4ONOAHUTENIbHOM NOTPELIHOCTN OT U3MEHEHUA Temne-
paTypbl OKpy»KatoLwen cpeabl OT HOPManbHOM Ha Kaxable 10°C, B fonAx oT npe-
Aena Aonyckaemom OCHOBHOM MOrpeLHOCTM ANA ra30aHaIN3aToOPOB C 31EKTPOo-
XUMUYECKUM CEHCOPOM

Mpepenbl 4oNycKaemoit 4ONOAHUTENbHOM NOTPELIHOCTN OT U3MEHEHUA Temne-
paTypbl OKpY*Katowen cpegbl OT HOPMA/IbHOM, B A0NAX OT Npeaena AonycKae-
MO OCHOBHOW NOrPeLwHOCTN ANA ra30aHaIM3aToOPOB C ONTUYECKMM CEHCOPOM:
-07-10 po +15 °C BkAtou. n cB. +25 no +40 °C

- 07 -40 go -10 °C BKAtou. U cB. +40 go +60 °C

- o7 -60 o -40 °C BKAtOu.

2,0
4,0
16,0

Mpeaensl 4ONYCKaeMO A0MNONHUTENbHOW NOTPELIHOCTU OT USMEHEHUA Temne-
paTypbl OKpY»KatoLLel cpeabl OT HOPpManbHOM Ha Kaxkable 10 °C, B 4onax oT npe-
[lena AonycKaemol OCHOBHOM NOrpeLlHoCT! A4 ra3oaHann3aTopos C
$OTOMOHN3ALMOHHbBIM CEHCOPOM

Mpepenbl AOoNycKaemol AONOSHUTENbHON NOrPELHOCTU OT U3MEHEHUA OTHO-
CUTENIbHOM BNAXKHOCTM OKpPYrKaloLWen cpeabl OT HOPManbHOM B AMana3oHe A0
98 % (6e3 KoHaeHcauum) Ha Kaxkaple 10 %, B oNAX OT Npeaena AonycKaemomn
OCHOBHOM NOrpPeLHOCTH

HopmanbHble ycnoBUS U3MEPEHWNIA:

- TeMnepaTtypa oKpyxatowei cpeapl, °C
- OTHOCUTENIbHAA BNAXKHOCTb, %

- aTMocdepHoe aasneHue, Kla

ot +15 go +25
ot 30 go 80
100+3,3
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MpunoxeHue [

MpotoKkon o6meHa RS-485 (MODBUS RTU)

Untepddeiic: RS-485.
Hactpoiiku (no ymonyanuio): 19200 6oa, 8 — Even — 1.
MpoTtokon: MODBUS RTU ¢ nogaep:Koi cneayowmx KOMaHAa,:
- yTeHue u3 npubopa. Kog komaHabl 03 (Read Holding Registers);
- 3anucb cnosa B nNpubop. Koa komaHabl 06 (Write Single Register).
Peructpbl npubopa: 16-t1 paspagHbie (cm. Tabanuy 4.1).

Tabnuua A.1 — Pernctpbl npubopa (16-T1 paspsaHbie)

per:pra pgﬂ::;a OnucaHue Doctyn | Tun
1 0 Aapec npmbopa / HacTpoiku nHtepdeiica Yrt/3n | word
2 1 CepuitHbiii Ne npubopa (cT.4.) Yr word
3 2 CepwiHbIn N2 npubopa (mn.4.) yr word
4 3 N3mepaemblii ra3 yr word
5 4 Hactpoiikn / CoctossHue npubopa Yt/3n | word
6 5 Ko HencnpaBHoOCTM Npubopa yr word
7 6 KoHueHTpauma, %06 / %HKMNP / ppm Yrt/3n | word
8 7 Temnepatypa, °C Yr int
9 8 [nanasoH NokasaHMi No KOHUEHTpauumn, %o6. yr word
10 9 CurHanunsaumMoHHbIi 114 nopor No KoHUeHTpauum, % Yrt/3n | word
11 10 CuUrHanmnsauMoHHbIM 214 NOPOr NO KOHLUEeHTpauuu, % Yt/3n | word
12 11 KoHueHTpauunsa ana MmarHMTHOro macltabuposaHuma, % Yrt/3n | word
13 12 FMcTepesnc nokasaHum, % Yr/3n | word
14 13 nanasoH cbpoca NoKasaHMM KOHUEHTPaLUumM B HoMb, % Yt/3n | word
15 14 Bpemsa paboTbl (cT.4.), C Yr word
16 15 Bpems paboTbl (Mn.4.), ¢ yr word
17 16 Bepcusa MO Yr word
18 17 KoHTponbHaa cymma MN3Y nporpammebl yr word
19 18 3Ha4yeHmne TOKOBOro Bbixoaa, MA*100 Yr/3n | word
20 19 MutaHne, mB Yyt word
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Peructp 1:
15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0

Appec Crton 6ut Maputet CkopocTb

Appec: ot 1 no 247.

Cron 6ut: 1-—o0auH cTon 6uT;
2 — nBa cTton buTa.

Maputer: 0-—Het (None);
1 — HeyeTHbIN (Odd);
2 —yeTHbIN (Even).

CkopocTb o6meHa no KaHany RS-485: 1 -1200 6opa;

2 — 2400 60p;
3 -4800 6op;
4 —9600 60p;
5-19200 60a;
6 — 38400 60p;
7 —57600 604,

[na nsmeHeHua agpeca npubopa, KoanyecTsa cTon 6UT, NPOBEPKMU YETHOCTU UAN CKOPOCTH
obmeHa Heob6xo04MMO 3anncaTb HOBbIE 3HAYEHMA B COOTBETCTBYIOLLME NOAA pernctpa. MNpuyém 3anucb
BE/IMYUH, OT/IMYHBIX OT YKa3aHHbIX, HE NPUBOAUT K U3MEHEHUIO COAEPKMMOrO COOTBETCTBYHOLLNX MNO-
nei peructpa. Mocne oTKAOYEHUA NUTAHWA, HACTPONKM MHTEpPECca CoXpaHatoTcA.

Peructp 2:
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Ne npubopa (cTapLuan YacTb)

Pernctp 3:
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Ne npubopa (Mnaawasn YacTb)

Peructp 4:
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Mas

3HauyeHus permcTtpa 4 onucaHsbl B Tabaunue 1.2.
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Tabnnua A.2 — Tunbl rasos

Kop ana 3anucu B peructp rasa ras
01 MeTaH
02 MponaH
04 JTaH
05 bytaH
06 N306yTaH
07 MNeHTaH
08 UnKknoneHTaH
09 leKcaH
10 LUnknorekcaH
11 dTuneH
12 MeTaHon
13 lentaH
14 MponuneH
15 dTaHoN
16 Tonyon
17 beH3on
18 3TnnbeHson
19 AueToH
20 MN-Kcunon
21 O-Kcunon
22 M3onponaHon
33 Anstonamso
39 bytnnauetar
40 bytagueH-1,3
41 lekceH-1
42 byteH-1
43 N30byTnneH
44 beH3nH 51313-99
45 KepocuH 52050-06
48 M3oneHTaH

Pernctp 5:
15 14 | 13 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
nn {pa|P2|PL| Wwm | Oebnk | CP | T® | bak | Crapt | Amnan | N2 | N1 Ow

3Ha4yeHus permuctpa 5 onncaHbl B Tabaumue 4.3.
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Tabnuua 4.3 — Pnaru coctosHUA

1

Pernctp 6:

Ne 6uTa ®nar 3HaueHue OnucaHue
COCTOAHMUA

1 Mpun6

0 ow pnbop HeucnpaseH
0 Mpubop ucnpaseH

1 n1 1 MpeBblWeH NepBblit NOPOr MO KOHUEHTPaLmm
0 He npesbiweH

) 2 1 MpeBblWeH BTOPOM NOPOTr MO KOHLEHTpaLMn
0 He npesbiweH
1 MpesblWweH gManasoH UamepeHuns

3 Onan L 4 P
0 He npesbiweH
1 Mporpes npubopa

4 Cra

TapT 0 Pabounit pexxum

1 MNoKa3zaHua npmbopa 3a6N10KMpPOBaAHDI

5 bnk
0 He 3a6n10KMpoBaHbI

6 To 1 TOK aHanoroBoro BbiIxoAa GpUKCMPOBaAH
0 He ¢umkcuposaH

7 cp 1 CneumanbHbI PEXUM BKIOUYEH (pene OTKAKYEHbI)
0 BblkntoueH
1 PyyHas neb610KMpPOBKA NOKa3aHM

8 Oebnk Y A P
0 ABTOMaTUYeECKaA
1 PeXXum mmTaumm NoKasaHUI BKAKOYEH

9 Nm
0 BbikntoueH

10 p1 1 Pene nepsoro nopora HOPMasibHO 3aMKHYTO
0 PasomKHyTO

11 P2 1 Pene BTOpOro nopora HOPMaabHO 3aMKHYTO
0 PasomkHyTO

12 PAl 1 Pene AnMarHOCTUKM HOPMANbHO 3aMKHYTO
0 PasomkHyTO

13 nn 1 PeXKMm NoHUKeHHOro aHepronoTpebaeHus
0 CTaHOAPTHbIN peXUM

Mpumep 3anucu perncrpa 5:
L ]

But 10 =0/ 1 (0x0000 / 0x0400) nepekntoyaeT HaCTPOMKK pene nopora 1.
But 11 =0/ 1 (0x0000 / 0x0800) nepeKkatoyaeT HaCTPOMKM pene nopora 2.
But 12 =0/ 1 (0x0000 / 0x1000) nepeKkatoyHaeT HaCTPOMKM pene AMarHOCTUKM.

But 8 =0/ 1 (0x0000 / 0x0100) BKAOYAET aBTOMATUYECKYIO / PyYHYIO AeBI0KNPOBKY.

15 | 14

13 | 12 | 11

10 9

O3Y | EE | ToK ont

a1 | n3y

Mut

3HauyeHus perucTtpa 6 onucaHbl B Tabaunue 1.4.
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Tabaunuya A.4 — dnarn HencnpasBHOCTM Npmnbopa

Ne 6uta ®nar 3HaueHue OnucaHue
COCTOAHUA
1 MNoHM¥KeHHOe NuTaHue
0 MNnt
0 Hopma
1 OwwnbKa nHTepdeinca c 4aTYMKOM
1 w1
0 Hopma
1 3arpAasHeHue ONTUKM AaTYUKaA
2 ont
0 Hopma
1 ToKoBbIN BbixoA TpebyeT HaCTPOMKM
4 Tok
0 Hopma
1 Cboit B namaATK KoHCcTaHT MK
5 EE
0 Hopma
1 Cboit B onepaTuBHoOli namatu MK
6 o3y
0 Hopma
1 Cb6ou B M3Y MK
7 n3y
0 Hopma
1 OwwnbKa B AaHHbIX AaTYMKa
8 a1
0 Hopma

Tabnnua A.5 — Koa, otobparkaemblii Ha AMcniee razoaHanmsaTopa

Hem:;’;:locm T | wa ont TOK EE o3y n3y a1

nuT 001 003 005 011 021 041 081 101
w1 002 012 022 042 082

ont 004 014 024 044 084 104

TOK 010 030 050 090 110

EE 020 060 0A0 120

o3y 040 0Co 140

N3y 080 180

a1 100

Peructp 7:

15 | 14 | 13 [ 12 | 11 | 10 | 9 8 7 6 5 4 2

KoHueHTpauma, % HKMNP * 10, %06 * 100 ppm
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3anucb B peructp 7:

3HauyeHue OnucaHue
OxAAAA YcTaHoBKa Hyna npubopa
0xBBBB YcTaHOBKa 3aBOACKMX MaclITabupyrowmx KoadpuumneHTos
NUCTMHHAA KOHUEHTpauma lpagyvnposka npubopa

Pernctp 8:

15 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0

3HaK TemnepaTtypa, °C * 100

Pernctp 9:

15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0

[nana3oH NokasaHWi No KoHLeHTpaumm, %06 * 100 ppm

Peructp 10:

15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0

Mopor N2l no KoHueHTpaumu (< Mopor Ne2), % oTH * 10

MN3meHeHWe aAnanasoHa OCyLLECTBAAETCA 3aNUCbIO B PErMCTP HOBOM BeNUYUHBI (B % OTH * 10).

Peructp 11:

15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0

Mopor N22 no KoHueHTpaumm (< 100,0), % oTtH * 10

MN3meHeHWe gMana3oHa OCyLLEeCTBAAETCA 3aMNMCbio B PErUCTP HOBOW BENUYUHbI (B % OTH * 10).

MpumeuvaHue:
® Y
1 MNMoporu yctaHoBneHHble No ymondanuio 10% mn 30 % oTH.
Perncrp 12:

15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0

KoHueHTpauusa Ana marHMTHOro maclTabupoBaHus, % oTH * 10

Perncrp 13:

15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0

IcTepesnc nokasaHui (< 3,0), % otH * 10

Peructp 14:

15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0

Mopor, HUXe KOTOPOro NOKa3aHWA No KOHUEHTpaumu byayT Hynesbimu, % oTH * 10
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Peructp 15:

15 14 13 12 11 10 9 8 7 6 5 4
Bpemsa paboTbl (cTapLuas 4acTb), CEKYHAbI
Perncrp 16:
15 14 13 12 11 10 9 8 7 6 5 4
Bpemsa paboTbl (MnaaLwan 4acTb), CEKYHAbI
Perncrp 19:
15 14 13 12 11 10 9 8 7 6 5 4

3Ha4yeHme TOKoBOro Bbixoaa, mA*100

3anucbio HOBbIX 3HAYEHWUI MPOU3BOANTCA KOPPEKTUPOBKA 3HAYeHU 1 MA, 4 MA, 20 MA TOKo-

BOrO BbIX0/a.

Peructp 20:

15 | 14

13

12

11

10

9 8 7 6

HanpsaxeHue nutaHma, mB

BHumaHue!

Pernctpbl MMeoT OrpaHMYEeHHOoe YMCNo UMKNoB 3anucu (300000).
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MpunoxxeHue E

Mpotokon o6mena HART UTM-12M

Uutepdoeiic: Bell 202 Current (1200, 8-Odd-1).
MpoTtokon: HART 6.2.
Tabnumua E.1 - CNnMcok KomaHg,

Homep
KOMaHAbl

OnuncaHue KOMaHAbl

YHueepcanvHbie KOMAHObI

0 YteHne naeHtTudmnKaTopa yCTpOMCTBa

1 YTeHne OCHOBHOM NepemeHHOM

2 YTeHne 3Ha4YeHUA TOKOBOFO BbIXOAa

3 YTeHne 3Ha4YeHUA TOKOBOTO BbIXO4a U 4X NnepemMeHHbIX

6 3anmncb KOPOTKOro agapeca

7 YTeHne KoHOUrypaLMmn TOKOBOrO BbIX0Aa

8 YTeHune Knacca guHaMMYeCKUX nepemMeHHbIX

9 YTeHue nepemeHHbIX C UX CTaTyCcoOM

11 YTeHne naeHTMPUKaTopa ycTpomcTea, NPUBA3aHHOTO K Tary
12 YteHune coobuieHusn

13 YTeHune Tara, onnucaHma Tara n Aatbl

14 YteHne nHpopmaLmm 06 0OCHOBHOM NepemeHHOM

15 YteHne nHpopmaumm o6 yctpoiictee

16 YTeHne okoH4YaTenbHOro cbopoyHoro Homepa

17 3anucb coobuleHuns

18 3anucb Tara, onnucaHua, aaTtbl

19 3anuncb cbopoYHOro Homepa

20 YTeHne gAMHHOrO Tara

21 YTeHne ngeHTMPUKaTopa yCcTpomncTea, NPUBA3aHHOMO K AJIMHHOMY Tary
22 3anmMcb ANANMHHOrO Tara

PacnpocmpaHEéHHble KOMAHObI

33 YTeHne nepemeHHbIX YCTPOMCTBA

38 C6poc dpnara nepeKoHPUrypaumm

40 BoiTn / BbINTU U3 pexnuma GUKCMPOBAHHOIO TOKa

42 MNepe3anyck MK ycTpoicTsa

43 YCTaHOBUTb HY/Ib OCHOBHOM nepemeHHon (0 NnoKasaHui)

44 YcTaHOBKa ef. U3SMepeHNA OCHOBHOM NepeMeHHo M

48 YTeHne AONONHUTENbHOM MHPOPMALMK O COCTOAHMM Npmbopa
54 YteHne nHpopmaLmm o nepemeHHbIX npnbopa

59 YCTaHOBUTb KOAIMYECTBO Npeambyn B oTBeTE

60 YTeHne aHaNoroBoro KaHasna v NpoLeHTa AnanasoHa

62 YTeHne aHaNorosbIX KaHaA0B

63 YteHne nHbopmaumnm o6 aHaNoOroBom KaHane

66 BoiiTi / BbINTM U3 pexkuma GUKCMPOBAHHOIO aHaI0roBOro BbIX04a
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IIpooonsicenue mabauyot E.1

Homep
OnucaHue KOMaHAbl
KOMaHADbI
76 YteHne buta 6NOKMPOBKN YCTPOMCTBA
80 YTeHue rpaaynpoBOYHbIX TOYEK
81 YTeHue A0oNyCTUMbIX FPaAyMPOBOYHbIX AMana3oHOB
82 YcTaHOBKa rpafyMpOoBOYHbIX TOYEK (FrpaayMpoBKa NOKa3aHWM)
83 Cbpoc rpaaynpoBoYHOM TOYKM (cOpOC rpaaynpoBKNn)

CneyuanbHbie KOMAHObI

128 YTeHne BepCcumn cneumanbHbiX KOMaHA

129 YTeHune HacTpoekK npm6opa:03HaquMﬂ €I,I'IF| MarHUTHOWM rpagynpoBKK, NOpo-
ros, rmcTepesnca NoKasaHmim n HyneBom 30HbI

130 3anucb HacTpoek npm6opa:v3|-|aquMﬂ p,vnﬂ MarHUTHOW rpaZgynpoBKK, MOPO-
ros, rmcTepesnca NoOKasaHmim n HyneBom 30HbI

131 YTeHune HacTpoeK pene

132 3anncb HACTpoOEK pene: pene nopora 1, pene nopora 2, pene AMarHOCTUKM

133 YTeHue TMNa rasa (M3mepseman KOMMNOHEHTa)

134 YcTaHOBKa HOBOM M3MepAeMOi KOMMOHEHTbI U3 6MbanoTeKkn rasos

OTBeT Ha KomaHAay 48:

baiit 0 baiut 1
71/6|5]| 4 3 2 1 0 7 6 5 4 3 2 1 0
PO | P2 | P1 | Um | Aebnk | CP | T® | bnk |Crapt|Anan| N2 ni Ow
baut 2 baut 3
7 6 5 4 2 1 0 7 6 5 4 2 1 0
A1 | N3y | O3y | EE | Tok Ont | W1 MNnt
baut 4 bant 5
7 6 5 4 3 2 1 0 7 6 5 4 2 1 0
0 0 0 0 0 0 0 0 0
baut 6 bant 7
7 6 5 4 3 2 1 0 7 6 5 4 2 1 0
0 0 0 0 O [DVA|MR| O 0 0 0 0 0 0 0

3HauyeHus oTBeTa Ha KomaHAay 48 onucaHbl B Tabaumue E.2

Tabnuua E.2 - OTBeT Ha KomaHAay 48

bainT O
®nar
Ne 6uTta 3HauyeHue OnucaHue
COCTOAHMUA
1 PyyHaa neb610KMPOBKa NOKa3aHUM
0 Nebnk y A P
0 ABTOMaTHYecKan
1 Pexxmm mutaumm noKasaHMM BKAOYEH
1 nm 0 BbikntoueH
0 Hopma
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lMpodonxmeHue mabauyel E.2

bait O
®dnar
Ne 6uta 3HaueHue OnucaHue
COCTOAHUA
) p1 1 Pene nepsoro nopora HOPMasibHO 3aMKHYTO
0 PasomKHyTO
3 P2 1 Pene BTOpOro nopora HOPMaabHO 3aMKHYTO
0 PasomkHyTO
4 pAl 1 Pene AMarHOCTUKM HOPMaNbHO 3aMKHYTO
0 PasomkHyTO
5 nn 1 PeXKMm NoHUKEeHHOro aHepronoTpebaeHus
0 CTaHOAPTHbIN peXUM
baiit 1
®dnar
Ne 6uta 3HaueHue OnucaHue
COCTOAHUA
1 Mpubop Heucnpase
0 ow pubop HeucnpaseH
0 Mpubop ucnpaseH
1 n1 1 MpeBbieH NepBbIN NOPOF NO KOHLLEHTPAL MK
0 He npesbiweH
5 2 1 MpeBblleH BTOPOM NOPOr NO KOHLLEHTPAL MK
0 He npesbiweH
3 nan 1 MpeBblWweH Anana3oH nsmepeHus
0 He npesbiweH
1 Mporpes npubopa
4 Crapt
P 0 Pabounit pexxum
1 MokasaHma Nnpnbopa 3a610KMPOBaAHDI
5 bak
0 He 3a610KMpoOBaHbI
6 T0 1 ToOK aHanorosoro Bbixoaa GUKCMpPoOBaH
0 He ¢umkcmnposaH
CneumanbHbI peXUM BK/OUYEH (pene oTKAo-
1
7 cp YeHbl)
0 BbikntoyeH
baiit 2
®dnar
Ne 6uta 3HaueHue OnucaHue
COCTOSIHUA
1 OwwnbKa B AaHHbIX AaTYMKA
0 a1 A a
0 Hopma
baiit 3
®dnar
Ne 6uta 3HaueHue OnucaHue
COCTOAHUA
1 NMoHMKeHHOEe NnTaHne
0 Mut
0 Hopma
1 i1 1 Owwnbka nHTepdenca c JaTYNKOM
0 Hopma
5 ont 1 3arpAasHeHWe ONTUKK AATYMKA
0 Hopma
4 Tox 1 ToKoBbI BbIX0o4 TpebyeT HacTpPoOMKu
0 Hopma
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lpodonmeHue mabauyoel E.2

baiit 3
®dnar
Ne 6uta 3HaueHue OnucaHue
coCTOAHMA
1 C6oit B namATh KOHCTaHT MK
5 EE
0 Hopma
6 03y 1 Cb6oit B onepaTuBHOM namatn MK
0 Hopma
1 C6oi B M3Y MK
7 n3y
0 Hopma

MR - Maintenance Required (cm Common Table 17, Extended Device Status Information).

DVA - Device Variable Alert (cm Common Table 17, Extended Device Status Information).
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MpunoxeHue XK

NHTepdeiic «TOKoBasA neTaa»

.1 HomunHanbHasa ctatmueckas GyHKUUA npeobpa3oBaHus.

[nsa BbiBOAa MHGOPMALMM MO TOKOBOM NETNe HOMUHANbHAA cTaTUYeckana PyHKuuA npeobpa-

30BaHMA npeacrtaBsieHa 3aBUCUMMOCTbIO CUJ/1bl SNEKTPUYECKOIO TOKA BbIXOAHOIO CUrHaNa OT KOHUEHTpPAa-

Unn onpegenaemoro KOMnoHeHTa:

S 44, (K1)

lom = 16 oo
roe:

lom — BbIXOAHOM TOK, MA;

Ci — U3mepeHHan KoHUeHTpauua, % ob;

Cmax — MAaKCUMaIbHOE 3HAYeHNe 06 BbEMHOM aoanonpenenaemoro KoMmnoHeHTa, COoTBETCTBY-

touLee BbIXogHOMY TOKY 20 MA.

PacueT n3amepeHHOM KOHUEHTPaL MM NpoBoAUTCA NO dopmyne:

c="ll (.2)

K

roe:
| — BbIXOAHOW TOK ra30aHa/IM3aToPa B TOUKE NPOBEPKM (MA);
lo — HaYaNbHbIN BbIXOAHOW TOK ra3oaHannsaTopa 4 mA;

K — KO3pdunumeHT npeobpa3oBaHma:

16 MA
K=————, (¥.3)

Cmax_ Cmin
rge:
Cmax — MaKCMMabHasA KOHUEeHTpauuna Anana3doHa NamepeHusa,

Cmin = 0 — MMHMMaNbHaA KOHLEHTPaUMA AMana3oHa U3MEPEHUS.

XK.2 MHCTPYKUMA NO HACTpoOiiKe CUrHanoB uHTepdeiica «KTOKOBasA NeTaa» ¢ NOMOLLbIO

npotokona Modbus RTU.

77

K.2.1 Heobxoanmoe obopyaoBaHue:
- MK obopynosaHHbIi mogynem nHtepoerica RS-232 nan USB;
- 610K NUTaHus;
- MyNbTUMETP (MUAAMamnepmeTp);

- npeobpasosaTtenb nHTepdeiica RS-232 / RS-485 nnam USB / RS-485.



’K.2.2 Heobxogmmble MHCTPYMEHTbI U MaTepuansbl:
- MO c noagaepxKom npotokona MODBUS gna MK,
’.2.3 OnucaHune npoueaypbl
Mpeanaraetca cneayowan NocAef0BaTENbHOCTb AENCTBUIA:
- NOAKNYUTb NUTaHWE K Npubopy;
- nogKnwuuTb Bbixod, RS-485 ceHcopa yepe3 npeobpa3oBaTenib K COOTBETCTBYOLLEMY
nopty MK. TOKOBbIN BbIXOA NOAKAKOYUYUTL K Harpyske;
- 3anyctutb MNO. Halitn agpec npnbopa;
- nepeKkalyYnTb NPMOopP B pexmMm MMmmuTaumm 3anucbto B pernctp Ned sHayeHuns 0x0200.
lNoKasaHuA No KoHueHTpauuu = 0;
- U3MepuTb nNoKasaHua TB. 3anucaTb AaHHoe 3HadveHue (MKA*10) B permnctp Nol8
(Hanpumep, 4.15 MA cooTBeTcTBYOT Uncay 0415). MokasaHuna TB A0NKHbI ObiTb = 4 MA;
- 3anucatb B permctp Ne6 3HaueHMe, paBHOE MAaKCUMA/IbHOM N3MePAEMON ra3oaHanm-
3aTOPOM KOHUeHTpaumu. NokasaHnA No KoHUeHTpaumn 0999;
- M3MepuTb NoKasaHuAa TB. 3anucatb AaHHOe 3Ha4YeHune B pernctp Ne18 ToKoBOro Bbli-
xoaa (Hanpumep, 20.10 MA cooTseTcTBYtOT Yncay 2010). NoKasaHUsA A0MKHbI ObITb =
20 MA;

- nepeKknounTb Nprbop B paboumin pexkmm 3anucbio B pernctp Ne4 sHaveHma 0x0000.
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MpunoxxeHue 3

Cxembl noaknouyeHua UFM-12M, nsrotoBneHHbIx Ao anpensa 2023r.

= — ~

/ \

B3PbIBOOMACHASA 30HA

B3PbIBOBE3OIMACHASA 30HA

e

i

CbEMHBIN
KNEMMHVK

P el el ~

B3PbIBOOINACHASA 30HA

K UCTOYHUKY
MUTAHUA

B paHHoM npumepe uenb «PWRT» nogkntoyeHa K
NONOXUTENIbHOMY MOJKOCY UCTOYHUKA MUTaHUS;

uenb «<PWR2» nofgkntoyeHa K oTpuLuaTeibHOMY Noocy
(«3emne») UCTOYHMKA NUTaHUS.

[azoaHanuaatop UM-12M nmMeeT 3alUTHbIV ANOAHbIN
MOCT Ha Bxoge Lienei nutaHus. Takum o6pa3omM npubop
He YyBCTBUTE/NIEH K NepeMeHe NoNAPHOCTN NUTaHUS.

MonApHOCTb NUTaHWA cneayeT yunTbiBaTb
UCKJTIOYMTENIbHO B CNy4ae NMofKNoYeHNs
rasoaHanusaTopa K Lensam uHtepdeiica TOKOBOM NeTam no
TPEXNPOBOAHON CXEMe.

B cnyyae nogkntoyeHus npubopa K Lensam uHtepdeiica
TOKOBOW MET/IN NO TPEXNPOBOLHOM CXEME yunTbiBanTe
nonoxeHvie nepemMblyku X1 Ans NnpaBuIbHOro Bbibopa
o6Lero npoBoAa.

B3PbIBOBE3OINACHAA 30HA

K UCTOYHUKY
MUTAHNA

B naHHoM npumepe uenb «PWR1» nogkntoyeHa K
oTpuuaTenbHOMY Nosntocy («3emne») UCTOYHUKA NUTaHUS;
uenb «PWR2» nogkntoyeHa K nonoXxuTenibHOMy nosocy
MUCTOYHWUKA MUTaHUS.

A

[a3oaHanusatop UFM-12M umeeT 3almUTHbIN AUOAHbIN
MOCT Ha BXxoge Lienei nutaHus. Takum o6pa3omM npuéop
He YYBCTBUTE/IEH K NepeMeHe NoNAPHOCTN NUTaHUS.

MonAapHOCTb NUTaHWA cneayeT yunTbiBaTb
UCKNIOYMTENBHO B Cly4ae NOAKIHOYEHNA
rasoaHanusaTopa K Lensam uHtepdeiica TOKOBOM NeTan no
TPEXNPOBOAHON CXeme.

B cnyyae nogkntoyeHus npubopa K Lensm uHtepdeiica
TOKOBOW MET/IN NO TPEXNPOBOAHOM CXEME y4nTbiBaNTe
nosnoXxeHve nepeMbluku X1 ans npaBubHOro BbiGopa
o6Lero npoBoAa.

PucyHokK 3.1 — BapunaHTbl NOAKAKOYEHMA HAaNPAXKEHNA NUTAHKUA



B3PbIBOBE3OMACHAA 30HA

[na naHHoM cXxeMbl MOAKNHOYEHUSA

]
% [PWR1] K WUCTOYHMKY ! npvbopa NonsipHOCTb NOAKIHOUEHUS
>
p —> NUTAHUA ! Hanps>KeHWs MUTaHWUS He Ba)KHa

Mpu paboTe UHTepdeiica TOKOBOM
neTnu npuéopa B akTUBHOM pexume
HanpaBJieHWe ToKa B Lenu
TOKOBOW NeTNu - oT Knemmbl CL1T k
knemme CL2

(T.€. noTeHuMan knemmbl CL1 Bbliwe,
yem CL2).

g BO3MOXXHbIE CXEMbl MOAK/TIOYEHUSA K VIHIEP(DEVICY A
TOKOBOM NET/IN BO B3PbIBOBE3OMACHOWU 3O0HE:

BapuaHT 1 WUsmeputenn
A (amnepmeTp)
LA PABOTBI -
M0 YETbIPEXTPOBOJHOW cL2 —
CXEME - YAAJITE MEPEMBIYKY

MakcumanbHbli HOMUHan
conpoTueneHusi R cymmapHo ¢
COMPOTUBNEHUEM JINHWN CBSA3N C
ra3oaHann3aTopoM He JOSKeH

¥ npesbiwaTth 500 OM.
BapuaHT 2 IEI
«ACTIVE» WUsmeputenn

= (BonbTMeTp)
\ - 7| —>>—l—,

YCTAHOBUTE MEPEKJTIOYATES b
PEXXMMA PABOTbI
VHTEP®ENCA TOKOBOM
MNETX B MONOXEHWE

CL1]- - -—> +/A\<,_ 1

M A HomuHan wyHT-peanctopa R, - He MeHee 250 OM.
Usmeputenn 3|
(amnepmeTp) (-4 CymMMmapHoe COMpoTUBAEHUE NIUHWUKU CBA3W C MNOC/eA0BaTeNIbHO

BKJ/IOYEHHbIMU @aMNEPMETPOM U pe3nUCcTopoMm R, -He 6onee 500 OM.

BapuauT 3 1 JlonyckaeTca UCnonb3oBaHne BCTPOEHHOIO  LUYHT-pe3uncTopa
HART-koMMyHMKaTOpa BMecTo peaucTtopa Ry,.

CL2]- = ==

HART
KOMMYHWUKATOP
WUameputens HomwuHan peaucTopa R - He MeHee 250 Om.
(BOnbTMETP)
CyMMmapHOe ConpoTUBAEHWUE NNHUK CBA3K 1 pe3ucTopa R - He
+>¥/_ 6onee 500 Om.
BCTpOEeHHbIit WyHT-pe3nctop HART-KOMMYHUMKaTOpa LOSIXKEH 6bITb
[ei]- - -—> R oTK/toveH. MapannenbHoe nogkntoyeHne HART-KoMMyHuKaTopa ¢

HEOTK/IHOUEHHDBIM LLYHT-PE3UCTOPOM K U3MEPUTENbHOMY
pesucTopy R NnpuBeAET K UBMEHEHWSIM MOKa3aHuii UHTepdeiica
BapuaHT 4 TOKOBOW MET/IN, PaCCYUTAHHbIX Ha OCHOBE AlaHHbIX
MN3MEPUTENBHOIO BOMLTMETpA.

HART
ez} --—> KOMMYHUKATOP
Usmeputenn
(BonbTMETP)
"'Q' @ HomwuHan wyHT-pesuncTtopa Ry, - He MeHee 250 Om.
fea)- - -—> . CyMMmapHOe ConpoTUBNEHUE NNHUW CBA3KU C NOCNe0BaTeNbHO
BKJIHOUEHHbIMYU pe3ancTopamu R u R, - He 6onee 500 OM.
f JlonyckaeTca ncnonb3oBaHMe BCTPOEHHOIO  LUYHT-pe3uncTopa
HART-komMMyHuMKaTOpa BMeCTO pesucTopa Ry,.
BapuaHT 5
HART
@) - - KOMMYHWUKATOP
AN /

PucyHok 3.2 — MogKntoyeHne no nHtepdency ToKoBom netan. YeTblpEXNpoBoAHaAA CXeMa, aKTUBHbIN

peXxum paboTbl Npnbopa
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B3PbIBOOIMNACHAA 30HA B3PbIBOBE3OMACHAA 30HA

i [1nA LaHHOM CXeMbI NOAKIIOYEHMS
> K WCTOUYHUKY | npu6opa NONAPHOCTb NOAKIIOYEHNS
> NUTAHKA ' HaNPSXKEHUS MUTaHNS He BaXKHa

MNpu pa6oTe npuéopa B NaCCUBHOM
pexxme (nepeksiioyatesb peXxuma
pa6oTbl UHTEpGeica TOKOBOM NETIN
YCTaHOBJIEH B NOJIOXeHWe
«PASSIVE») nonsipHocTb
NOAKIIFOUEHNSA BHELLHNX Lieneit K
knemmam CL1 n CL2 He umeeT
3HaYeHus.

\
1

1

1

T

1

1

1

1

1

1

1

1

1

1

1

1

1

i

[ =——
: ’ BO3MOXXHbIE CXEMbl MOAK/THOYEHUA K UHTEP®EUCY
1 TOKOBOWM MET/IN BO B3PbIBOBE3OMNACHOWU 30OHE:
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|

)

@@ R 1 W3ameputenn UCTOYHNK
? P ( P) HanpshkeHusa
CbEMHbIV |
ANA PABOTI KEMMHUK
M0 YETLIPEXNPOBOAHOM
CXEME'Y% IUTE NEPEMbIYKY ] U3MEPUTENb
(BONIbTMETP)
o MaKkcuManbHbIi HOMUHaN
conpotusneHusi R
onpesenseTca HOMUHabHbIM
YCTAHOBUTE MEPEK/IOYATE b (e - -—> [ R | HanpsXXeHUeM UCTOYHMKA
PEXWUMA PABOTbI HanpsHKEHNs 1
mgg%zmgmﬁgng%ggﬁg B ) COMPOTUBNEHNEM JUHUM
apuaHT
<PASSIVE» P! CBfI3U C ra30aHaIN3aTopoMm.
| WUcTounnk
N L 2>

BO3MOXXHbIE CXEMbl MOAK/TIOYEHUS K MHTEP®EWCY HART BO B3PbIBOBE3OMNACHOW 3OHE:

CL1]- - - —> /A\{ !
@ Homunan wyHT-peauctopa Ry, - He MeHee 250 Om.
Wameputenn
(amnepmeTp) MakcumanbHoe cyMMapHoe COnpoTUBIIEHNE IMHUM CBA3N C
nocneAoBaTesibHO BKKOYEHHbIMY aMNepMeTPOM U Pe3UCTOPOM
R, AOMKHO ONpeaenaTbCA UCXOAS U3 NapaMeTPoB UCTOYHMKA
BapuaHT 3 HanpsxXeHus.
JlonyckaeTcs UCnonb3oBaHUe BCTPOGHHOIO  LUYHT-pesncTopa
HART-koMMyHuHKaTOpa BMecTo pe3ncTopa Ry,.
WcTounnk
HanpsXeHus |
azl---—> HART
KOMMYHUKATOP
WUsmeputenn
(sonbTMerp) A Homunan pesncTopa R - He MeHee 250 Om.
V BcTpoeHHblii WwyHT-pe3uctop HART-KOMMyHUKaTOpa LOMIXKEH 6bITb
>\_/ oTkntoveH. NapannenbHoe nogxntoyeHne HART-KoMMyHMKaTOpa K
n3MepuTesibHOMY pe3ncTopy R npuBeAET K M3MeHEHUsIM

- - -—> || R nokasaHui uHTepdeiica TOKOBOW NETNIN, PaCCYUTaHHbIX Ha OCHOBE
[aHHbIX U3MEepUTENIbHOTO BONIbTMETPA.

BapuaHT 4 @

WUcTounuk
HanpsXeHus HART
fe2)---—> KOMMYHUKATOP
Wameputenn
(BonbTMeETp)
A HomuHan wyHT-pesnctopa R, - He MeHee 250 OM.

(€l - -—> |I| MakcumMasnbHoOe CyMMapHOe COMPOTUBIIEHNE JIMHUM CBSI3U C
nocneaoBaTesibHO BKNKOYEHHbIMU peanuctopaMu R u R, [OMKHO
onpeAensTbCA UCXOAS U3 NapaMeTPOB UCTOYHUKA HaMpPsXKEHNS.
JlonyckaeTcsi UCMoNb30BaHUE BCTPOEHHOIO  LUYHT-pe3ncTopa

BapuaHTt 5 HART-kOMMyHuKaTOpa BMecTo pesncTopa Ry,.

1
UcTouHnk @ HART
[€E)- - -—>>— HONPAKeHUA T KOMMYHUKATOP
‘\‘ /

PucyHok 3.3 — lNoakntoueHme no nHtepdeincy TokoBoi neTaun. YeTbipExnpoBoagHan cxema, NacCUBHbIN

pexum paboTbl Npnbopa
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B3PbIBOOMACHAA 30HA

B3PbIBOBE3OMACHASA 30HA

o
> (PWRL)

B AaHHOW cxeme BKIoUYEeHUs 06LUM

K MCTOMHMKY !

NpoBOAOM NMUTaHUA

MUTAHUA i

» [Pwr2]

razoaHanusaTtopa u oTpuLaTebHbIM
NpoBOAOM MHTepdeiica TOKOBOMN
netnu sensetcs NuHUA «<PWR1»,

A

Q7181 PABOTBI M0
TPEXMPOBOLHOM CXEME, B
KOTOPOM JIMHUS <PWRT»
SBNAETCS OBLLVM MPOBOZIOM
YCTAHOBUTE NEPEMBIYKY B
TIEBOE NOJIOXKEHVE

A

YCTAHOBWTE NEPEK/TIOYATESb
PEXVMA PABOTbI
VHTEPOEVICA TOKOBOW
METAN B NONOXEHVE
«ACTIVE»

BO3MOXHbIE CXEMbl MOAK/IIOYEHUSI K UHTEP®ENCY HART BO B3PbIBOBE3OIMACHOW 30HE:

ABNAOWAACA «MJIKOCOM»
nuTaroLWero Hanps>XeHua
rasoaHanusaTopa.

A Mpu pa6oTe uHTepdeiica TOKOBOW

netn1 npuéopa B
TPEXMPOBOAHOM AKTWMBHOM
PEXXMME HanpaBneHue Toka B
Lienu TOKOBO# NETNHU - OT KNIeMMbl
CL1 k knemme PWR1
(T.e. noTeHuman knemmbl CL1 Bbilwe,
4yeM noTeHumMan knemmbl PWR1).

BO3MOXXHbIE CXEMbl MOAKJIIOYEHWA K MHIEP¢EVIC¥
TOKOBOW MNET/IN BO B3PbIBOBE3OMNACHOWU 30HE:

Bapuant 1 WUsmeputenn
(amnepmertp)

MakcumanbHbIil HoMUHan
A conpoTuenexus R cymmapHo ¢
COMPOTUB/EHNEM NINHUN CBA3M C
+ rasoaHanmM3aTopoMm He [OMKeH

npesbiwatb 500 OM.

BapuaHT 2 H 0

WUsmeputenn
~ (BonbTMmeTp)

(Wi - - —>

A HomuHan wyHT-peauctopa Ry, - He MeHee 250 Om.

CyMMapHoe COMpoTUBNEHUE NIUHUM CBSI3U C MOCNEeAoBaTeNlbHO
BKJ1HOYEHHbIMU aMNepMeTPOM U peanucTopoM R, - He 6osiee 500 OMm.

[lonyckaeTca Ucnonb3oBaHne BCTPOEHHOTO  LYHT-pe3ncTopa
HART-koMMyHuKaTOpa BMecTo pesucTtopa R,

HomwuHan pesuctopa R - He MeHee 250 Om.

CyMMapHoe ConpoTUBIIEHUE NMHWM CBSA3W U peaucTopa R - He
6onee 500 Om.

BcTpoeHHbIi WwyHT-peancTop HART-KoMMyHUKaTOpa [OSIXKEH 6biTbh
oTkntoveH. MNapannenbHoe nogkntoyeHne HART-koMMyHMKaTopa ¢
HEOTK/OYEHHbIM LUYHT-PE3UCTOPOM K U3MEpUTENBHOMY
pesuncTopy R NpuMBeAET K UBMEHEHNUIM NoKa3aHUi uHTepdelica
TOKOBOW NET/N, paCCUUTaHHbIX Ha OCHOBE AaHHbIX
N3MEepUTENbHOTO BONIbTMETPA.

TONE
[eir) }\Aj ‘
WUameputenn 3|
(amnepmetp) o
BapuaHT 3
(ewRi)- - -—> HART
KOMMYHUKATOP
WUameputenn
(BonbTMeTp)
B\a
() - -—> || R
BapuaHT 4
HART
(EWRi]- - - —> KOMMYHMUKATOP
WUsmeputenn
(BonbTMeETP)
Y
3
|Z¢:|
BapuaHTt 5
HART
KOMMYHUKATOP

e —

A HomuHan wyHT-peanctopa Ry, - He MeHee 250 Om.

CyMMapHoe ConpoTUBEeHWNE NMHUN CBA3M C NocsefjoBaTeNIbHO
BKJ1tOYEHHbIMU pe3ucTtopamu R 1 R, - He 6onee 500 OM.

JlonyckaeTca UCNonb3oBaHWe BCTPOEHHOO  LYHT-pe3ncTopa
HART-koMMyHMKaTOpa BMeCTo pesuctopa Ry,.

PucyHoK 3.4 — NoakntoyeHne no nHtepdelicy TokoBon netnum. TpéxnpoBogHan cxema, akTUBHbIN

pexunm paboTbl nprubopa. O6wWKit NpoBoAg — «KNAKC» NUTAHUA, NOABEAEHHDbIN K Knemme «PWR1»



B3PbIBOOIMACHAA 30HA B3PbIBOBE3OMNACHAA 30HA

B AaHHOWM CXeMe BKJTHOYEHUSA 06LWMUM

= ]
Vs : E K VUCTOYHMKY ! NPOBOAOM NUTaHNS
- > NMUTAHKNA ' rasoaHanusaTopa 1 oTpuLaTenbHbIM

NPOBOAOM UHTepderica TOKOBOW
netnu sensetcsa NuHusa «<PWR1»,
ABNSAIOLLAACH <MUHYCOM»
(«3eMnéii») NuTaroLero
HanpsKeHUsi razoaHanuaaropa.

A Mpu paboTe uHTepdeiica TOKOBO

neTnu npuéopa B
TPEXMPOBOAHOM AKTUBHOM
PEXXMME HanpaBneHue Toka B
Lienu TOKOBO NETAIN - OT K/IeMMbl
CL1 k knemme PWR1
(T.e. noTeHumran knemMmbl CL1 Bbiwwe,
YyeM noTeHuman knemmbl PWR1).

BO3MOXXHbIE CXEMbl MOAK/TFOYEHUSA K UHTEP®EACY
TOKOBOW MET/IN BO B3PbIBOBE3OMACHOW 30HE:

>>—‘

cLi]- - -

A BapuaHT 1 W3meputens
(amnepmeTp)
_L1nA PABOTHI 10
TPEXMPOBOAHOM CXEME, B
KOTOPOW! JINHUA «PWRT» [PWR1]- - - —>"

SIBNIAETCA OBLLMM MPOBOAOM
YCTAHOBUTE NEPEMbIYKY B
JNIEBOE MOJIOXXEHWE

A

YCTAHOBWTE NEPEK/IIOHATENb
PEXXMMA PABOTbI
VHTEPOEVICA TOKOBOM
MET/IX B MOSIOXEHWE
«ACTIVE»

[ - - —>>—p

MakcumanbHblit HOMUHaN

conpoTuneHus R cymmapHo ¢

COMPOTUBAEHNEM NINHUM CBSI3U C
. rasoaHann3aTopoM He AOKEH

npesbiwatb 500 Om.
BapuaHT 2 H o
WU3meputenn

~ (sonbTmeTp)

O

. S | - - —>

BO3MOXXHbIE CXEMbl MOAK/TFOYEHUSA K UHTEP®EACY HART BO B3PbIBOGE3OMNACHOW 3OHE:

- --—> +@_ ‘

C HomuHan wyHT-pesucTtopa Ry, - He MeHee 250 Om.
Wsmeputenn 3|
(amnepmerp) (-4 CymMmapHoOe COMpoTUBMIEHWE NNHUM CBA3W C NOCNeAoBaTeNbHO

BKJTHOYEHHbIMU aMNepMEeTPOM U pe3nctopom R, - He 6onee 500 OM.

BapuaHT 3 | JlonyckaeTca Ncnonb3oBaHne BCTPOEHHOTO  LLYHT-pe3ncTopa
HART-KOMMyHUKaTOpa BMeCTO pesuctopa R,

HART
KOMMYHUKATOP

U3meputens HomuHan pesnctopa R - He MeHee 250 Om.
(BONbTMETP)
CyMMapHoOe ConpoTUB/IeHNE MHAK CBS3W U peanucTopa R - He

+>\\-I/_ 6onee 500 Om.

BCTpoeHHbIN WyHT-peancTop HART-KOMMYHUKaTOPa JOMKEH ObITb
(eti)- - %H*E— oTKNtoYeH. MapannenbHoe noakntoveHne HART-KOMMyHUKaTopa ¢

HEOTKJTHOYEHHbIM LUYHT-PE3UCTOPOM K USMEPUTENbHOMY
pesucTtopy R npuBeféT K 3MeHeHUAM nokasaHuil nHTepdeiica
BapuauT 4 TOKOBOW MET/N, paCCUMTaHHbIX HAa OCHOBE AiaHHbIX
MN3MepUTeNbHOro BobTMETpa.

HART
[PWRI]- - - —>" KOMMYHMKATOP

WUsmeputenn
(BOnbTMETP)
+@v_ & HomwuHan wyHT-pe3anctopa Ry - He MeHee 250 Om.
fe)- - - —>> . CyMMapHoe ConpoTUBIEHWE NIMHUM CBA3M C MNOCNeA0BaTeNIbHO
BKJIHOUEHHbIMM pe3ucTopamu R u R, - He 6onee 500 OM.
za JonyckaeTca ucnonb3oBaHne BCTPOEHHOMO  LLYHT-pe3ncTopa
HART-koMMmyHuMKaTOpa BMecTo peauctopa Ry,
BapuaHT 5
HART
wRi)-—>>— | KOMMYHUKATOP
AN /

PucyHok 3.5 — MogKntoueHne no nHtepdeincy TOKoBoM NeTin. TPEXNPOBOAHAA CXEMA, AKTUBHbIM
pexunm paboTbl Nnprubopa. 06Kt NPOBOA — KMUHYC» (K3eMAA») NUTAHMA, NOABEAEHHDBIN K K1emme

«PWR1».
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B3PbIBOOMACHASA 30HA

B3PbIBOBE3OMNACHAA 30HA

Ty K MCTOUHMKY !

L1191 PABOTbI M0
TPEXMPOBOJHOW CXEME, B
KOTOPOW JIMHWSA PWR3Z»
ABNSETCA OBLUMM MPOBOLOM
YCTAHOBUTE NEPEMbIYKY B
TIPABOE MONOXKEHVIE

A

YCTAHOBWUTE MEPEKJTIOYATE/Tb
PEXXUMA PABOTbI
WHTEP®EMCA TOKOBOM
METNA B NMONOXEHWE
«ACTIVE»

—> MUTAHUA I

" BO3MOXHBIE CXEMbI NOAK/TIOMEHUA K VHTEPQENCY \

B flaHHOI1 cXeme BKJII0YeHUs 06LLMM
NpoBOAOM NUTaHUA
razoaHanuaaTopa 1 oTpuLaTeNbHbIM
NpOBOAOM UHTepdeiica TOKOBOA
netnu asnsetca MnHua «PWR2»,
ABNAOLLAACH <MUHYCOM»
(«3eMnéit») nuTatoLLero
HanpsKeHUs razoaHanuaaTopa.

Mpwu pa6oTe nHTepdeiica TOKOBON
netnv npuéopa B
TPEXMPOBOJHOM AKTWUBHOM
PEXXMME HanpaBneHue Toka B
Lienu TOKOBO# NET/IM - OT KNIeMMbI
CL1 k knemme PWR2

(T.e. moTeHunan knemmbl CL1 Bblwwe,
4YeM noTeHuuan knemMmbl PWR2).

TOKOBOW MET/IN BO B3PbIBOBE3OMNMACHOW 30HE:

CL1
BapuaHT 1

BapuaHT 2 H o
WUsmeputenn

~ (BonbTmeTtp)

oWzl - -—>

WUsmeputenn
(amnepmeTp)

MakcuMarnbHblit HOMUHanN
conpoTusneHnsi R cymmapHo ¢
COMPOTUB/IEHUEM JIMHUM CBA3N C
ra30aHann3aTopoM He [OMKEH
npesbiwaTtb 500 OMm.

@ HomuHan wyHT-peauctopa Ry, - He MeHee 250 OMm.

CyMMapHoOe COMpOTUBJIEHWE JIMHUM CBSI3W C MOCNefoBaTesIbHO
BKJIKOYEHHBIMU aMNePMETPOM 1 peancTopoM R, - He 6onee 500 OM.

JlonyckaeTcs MCNOsb30BaHUE BCTPOEHHOMO  LIYHT-pe3ncTopa
HART-koMMyHMKaTOpa BMeCTO pesucTtopa Ry,.

A HomuHan pesuctopa R - He meHee 250 OMm.

CyMMapHoe ConpoTUB/EeHWe IMHUM CBA3K U peaucTopa R - He

6onee 500 Om.

BcTpoeHHblit WwyHT-peanctop HART-KOMMYHMKaTOpa JOMKeH GbiTb
oTKntoueH. MNapannenbHoe noaxntoyeHne HART-KOMMyHKUKaTopa ¢
HEOTKJ/TOYEHHbIM LIYHT-PE3MCTOPOM K M3MepUTENIbHOMY
pesucTopy R npuBeféT K UsMeHeHUAM nokasaHuil uHTepdeinca
TOKOBOIA NET/IN, PAaCCYNTaHHbIX Ha OCHOBE AaHHbIX

n3MepuTeNbHOro BosibTMeTpa.

’ +®_
CL1
WUsmeputenn
(amnepmeTp)
BapuaHT 3
[(PwWR2]- - -—> HART
KOMMYHUKATOP
WUsmeputenn
(BOnbTMETP)

‘ ) ]

BapuaHT 4
HART
[ewRz]- - - —> KOMMYHWKATOP

WUsmeputens

(BonbTMeETP)

‘ +@ -

3
o
BapuaHTt 5
HART
KOMMYHUKATOP

PucyHok 3.6 — MogKntoueHne no nHTeppency TOKoBoM netTan. TPEXNPOBOAHAA CXEMA, AKTUBHbIN

A HomuHan wyHT-pesucTopa Ry, - He MeHee 250 Om.

CyMMapHOe COMpOTUBIIEHNE JIMHUM CBSI3U C NOC/IeA0BaTeNIbHO
BK/IOYEHHbIMM pesucTopamu R u R, - He 6onee 500 Om.

JlonyckaeTcs MICMNO/b30BaHUE BCTPOEHHOMO  LIYHT-pe3ncTopa
HART-koMMyHMKaTOpa BMecTo pe3ucTtopa Ry,.

peXmnm paboTbl Npubopa. O6LWMI NPOBOA — KMUHYCY» («3EMAAY) NUTaHMA, NOABEAEHHbIN K Knemme

«PWR2».
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B3PbIBOBE3OMNMACHAA 30HA

‘~m K MCTOUHMKY |

B faHHOI cXxeMe BKNIOYEHUSA 06LLmUM

npoBOAOM NMUTaHUA

g [(PWR2] MUTAHMUA i rasoaHanuaaropa 1 oTpuLaTenbHbIM

nNpoBOAOM MHTepdeinca TOKOBO
netnu asnsetca nnHua «PWR2»,

ANs PABOTHI MO
TPEXNPOBOAHON CXEME, B
KOTOPOW JIMHIA (PWR2»
ABAETCA OBLUMM NPOBOAOM
YCTAHOBUTE NEPEMbIYKY B
MPABOE MOJIOXXEHVE

A

YCTAHOBUTE NEPEK/IIOYATEb
PEXXMMA PABOTbI
VHTEP®EVICA TOKOBOVI
METNA B NMONOXEHWE
«ACTIVE»

e
B

CL1]- = = —> ‘
WUsmeputennb 3|
(amnepmeTp) o
BapuanT 3
[(PwR2]- - -—> HART
KOMMYHUKATOP
Usmeputenn
(BonbTMeETp)
B\a
fea)---—> R
BapuanT 4
HART
[EwR2)- - -—> KOMMYHUKATOP
WUsmeputenn
(BOnbTMETP)
CL1]- - - —>
BapuaHT 5
HART
KOMMYHUKATOP

T —

ABNAKOLWAACA «MNJIOCOM»
nuTaroLero Hanps>XxeHnsa
rasoaHanusaropa.

A Mpu pa6oTe HTepdeiica TOKOBON
neTnv npuéopa B
TPEXMPOBOAHOM AKTUBHOM
PEXWUME HanpaBneHue Toka B
Lienu TOKOBOW NET/IN - OT KNEMMbI
CL1 k knemme PWR2
(7.e. noTeHuman knemmbl CL1 BbliLe,
YeM noTeHunan knemmbl PWR2).

" BO3MOHBIE CXEMbl MOAK/TIOYEHNA K NHTEPOEACY \

TOKOBOW MET/IN BO B3PbIBOBE3ONACHOW 30OHE:

BapuaHT 1 WUsmeputenn
(amnepmetp)
MakcumanbHbIi HOMUHan
conpoTusneHus R cymmapHo ¢
COMpOTUBNEHWNEM NIUHUMN CBA3M C
+ ra3oaHanu3aTopoM He AO0/KeH

npesbiwatb 500 OM.
Bapwuant 2 H 0
WUsmeputenn

~ (eonbTmeTp)
—

BO3MOXXHbIE CXEMbl MOAK/HOYEHUA K UHTEP®EACY HART BO B3PbIBOBE3OIMACHOW 30OHE:

A HomuHan wyHT-peauctopa Ry, - He MeHee 250 OMm.

CymMMapHoe COMpOTUBNEHUE NIMHWUM CBA3U C NOCNeA0BaTeNbHO
BKJTHOYEHHbIMU aMMepMeTPOM U pe3ncTopoM R, -He 6onee 500 OM.

[lonyckaeTcs UCMONb30BaHUE BCTPOEHHOIO  LLYHT-pe3ncTopa
HART-koMMyH1KaTOpa BMeCTO pesucTtopa Ry,.

HomuHan peauctopa R - He MeHee 250 Om.

CymMMapHoe conpoTUBNEHNe NMHUK CBA3K 1 peanctopa R - He
6onee 500 Om.

BcTpoeHHblit WwyHT-peanctop HART-KOMMyHMKaTOpa fOMKeH 6bITb
oTkntoveH. MapannenbHoe nogkntoveHne HART-koMMyHuKaTopa ¢
HEOTKJTOUEHHDBIM LLYHT-PE3UCTOPOM K U3MEPUTENbHOMY
peaucTopy R npvBef&T K USMEHEHUAM nokasaHuin uHTepderica
TOKOBOW METNN, paCCUNTaHHbIX Ha OCHOBE JlaHHbIX
N3MEepPUTENbHOro BOSbTMETpA.

A HomuHan wyHT-pesucTopa Ry, - He meHee 250 Om.

CyMMapHOe COMpPOTUBIIEHWE NIMHWM CBA3U C NOCNe0BaTeNbHO
BKJIIOYEHHbIMU pe3nctopamu R u R, - He 6onee 500 OM.

[lonyckaeTcs UCMONb30BaHUE BCTPOEHHOIO  LLYHT-pe3ncTopa
HART-KkOMMyH1KaTOpa BMeCTO pesucTtopa Ry,.

PucyHok 3.7 — MogKntoueHne no nHtepdeincy TOKoBom NeTin. TPEXNPOBOAHAA CXEMA, AKTUBHbIM

pexum paboTbl npmubopa. O6Wwuii NPoBOA — «NAKOC» NUTAHWUSA, NOABEAEHHbIN K Knemme «PWR2»



B3PbIBOOMACHAA 30HA

B3PbIBOBE3OMACHASA 30HA

B AaHHOI cxeme BKoYEeHUs 06LWnUM

i
— [PWR1] K UCTOYHWKY |

nNpoBOAOM NMUTaHUA

—» (Pwr2] MUTAHUA '

rasoaHanusartopa u oTpuLaTesibHbIM
NpOBOAOM UHTepdeiica TOKOBOM
netnu ansetca nuHusa «<PWR1»,

| ]
'4'2'4%0;'4%%'4'4%'&%

A

ANA PABOTbI M0
TPEXNPOBOAHOW CXEME, B
KOTOPOW JIMNHUA «PWR1»
ABNAETCA OBLUMM NMPOBOAOM
YCTAHOBWTE MNEPEMbIYKY B
JIEBOE MOJIOXXEHWE

A

YCTAHOBWTE NEPEK/TIOYATESb
PEXVMA PABOTbI
VHTEPOEVICA TOKOBOW
METAN B NONOXEHVE
«PASSIVE»

CbEMHbIN
KNEMMHUWK

ABNAOWAACA «NIOCOM» NUTaroLwWwero
HanpsaXeHusa razoaHanusartopa.

Mpu pa6oTe uHTepdeica TOKOBOW
neTsin npuéopa B
TPEXMPOBOJHOM MACCMBHOM
PEXXMME nonspHoCTb
NOAK/IOYEHUSI BHELHUX Lienen K
knemmam CL1 n PWR1 He umeet
3HayeHus.

 BO3MOXXHBIE CXEMbl NOAK/IFOYEHUS K MHTEPOEACY

TOKOBOW MET/IN BO B3PbIBOGE3OMNACHOW 3O0HE:

S @ |
Wsmeputenn
BapuaHT 1 (amnepmeTp) @ HcToumK
WUsmeputenn
(BonbTMETP)
MakcumanbHbIil HoMUHan
conpoTuenexusi R
onpeaenseTcs HOMUHaNbHbIM
fea)- - -—> HanpsKeHMeM UCTOYHUKA
HanpsbkeHus n
COMpOTUBIEHNEM JIMHUM
BapwuanT 2 CBSI31 C ra30aHanu3aTopom.
WUcTounnk

BO3MOXXHbIE CXEMbl MOAKMIOYEHUA K MHTEP®EACY HART BO B3PbIBOGE3OIMACHOW 30HE:

@ HomuHan wyHT-peauctopa Ry, - He MeHee 250 Om.

MakcumanbHoe cyMMapHOe CONpOTUBIEHWE IMHUK CBA3U C
nocneaoBartesibHO BK/IKOYEHHbIMU aMNepMeTPOM U PE3UCTOPOM
R, AOMKHO onpeaenaTbCA UCXOASA U3 NapaMeTPOB UCTOYHMKA
Hanps>keHua.

[lonyckaeTcs UCMONb30BaHNE BCTPOEHHOTO  LLYHT-pe3ncTopa
HART-koMMyHuKaTOpa BMecTo pesucTtopa R,

A Homunan peanctopa R - He MeHee 250 OMm.

BcTpoeHHbIit WwyHT-peancTop HART-KOMMyHUKaTOpa JOSIXKEH 6bITb
oTkNtoveH. NMapannenbHoe nogkntoveHne HART-koMMyHMKaTopa K
n3MepuTenbHOMY pe3nctopy R npuBeaéTt K 3MeHeHnam
nokasaHui uHTepderica TOKOBOW NETNM, PACCYMTaHHbIX Ha OCHOBE
JlaHHbIX U3MEPUTENbHOrO BONLTMETPA.

Mamepm'enb
(amnepmeTp)
BapuaHT 3
WUcTounuk @
HanpsKeHus
KOMMYHVIKATOP
WUameputenn
(BonbTMeTp)
- I
e - -—> L R |
BapuaHT 4 T
WUcTounuk
HanpsKeHus HART
(ewRi]- - -—> KOMMYHUKATOP
WUsmeputenn
(Bonb‘r@
BapuaHTt 5 +7
WUcTounmuk HART
(PWRL]- - -—> Hafpwerma KOMMYHUKATOP

A HomuHan wyHT-peanctopa Ry, - He MeHee 250 Om.

MakcumanbHoe CyMMapHoe CONpoTUBIIEHNE JIMHUN CBA3K C
nocnepoBaTeNibHO BKJTHOYEHHbIMM pe3uctopamu R u R, fomkHO
onpeaenaTbCca nCxoas U3 napaMeTpoB UCTOYHMKA HANPsXKeHUs.

[lonyckaeTtca UCnonb3oBaHe BCTPOEHHOO  LYHT-pe3ncTopa
HART-koMMyHKKaTOpa BMecTo pesuctopa Ry,.

PucyHok 3.8 — NoakntoyeHne no nHtepdelicy Tokoon netam. TpéxnpoBogHas cxema, NacCUBHbIN

pexunm paboTbl nprubopa. O6wWKit NpoBoAg — «KNAKC» NUTAHUA, NOABEAEHHDbIN K Knemme «PWR1»
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B3PbIBOOMNACHAA 30HA

B3PbIBOBE3OIMNMACHASA 30HA

B AaHHOM CXeMe BKIHOYEHUS 06LLIMM

NpOBOAOM NUTaHUA

rasoaHanusaropa 1 oTpuLaTeNbHbIM
npoBoAOM MHTepdeiica TOKOBOW
netnu aensetca nnHua «<PWR1»,

CbEMHbIV
NS PABOTHI MO KNEMMHWK
TPEXNPOBOAHOW CXEME, B
KOTOPOW JINHUS PWR1»
ABMAETCA OBLLMM NPOBOAOM
YCTAHOBUTE MEPEMbIYKY B
TIEBOE NOJIOXKEHVE

YCTAHOBMTE NEPEKJTIOHATESb
PEXWUMA PABOTbI
WHTEP®EVICA TOKOBOM
METAN B MONOXEHWE

«PASSIVE»

_7

ABNAKOWAACA «<MUHYCOM»
(«3eMnéi») nuTaroLero
HanpsaXeHua rasoaHanusaropa.

Mpw pa6oTe uHTepdeiica TOKOBOM
netnu npuéopa B
TPEXMNPOBOAHOM MACCWBHOM
PEXXMME nonspHocTb
MOAKJIIOYEHUSA BHELUHUX Lienei K
knemmam CL1 n PWRT He umeet
3HaYeHus.

A

BO3MOXXHbIE CXEMbl NMOAK/TOYEHUSA K VIHIEP!DEVICY A
TOKOBOWM MET/IN BO B3PbIBOBE3OMNACHON 30OHE:

s —

W3meputenn WUcTounmnk
BapuaHT 1 (amnepmeTp) HanpsKeHus
WUsmeputenn
(BonbTmeTp)
MakcumanbHbIn HOMUHaN
conpotusnexuns R
onpefenseTca HOMUHaNbHbIM
[ea)- - 'Q/%:zilil <‘v HarnpsbKeHMeM UCTOYHMKA
HanpsHKeHus 1
COMPOTUB/IEHUEM JIMHUM
BapuaHT 2 CBA3M C ra30aHann3aTopom.
WUcTounnk

- (Y
= A
WUsmeputenn
(amnepmeTp)
|
BapuaHT 3 ‘
WUcTounnk
HanpsXXeHus
[PWR1]- - - —>" HART
KOMMYHUKATOP
WUsmeputenn
(aonbm;%
i N
BapuaHT 4
WUcTounuk
HanpsXeHns HART
[PWRi]- - -—> KOMMYHMKATOP
WUsmeputenn
(BonbTMeTp)
- >>@|I|
BapuaHT 5 +_
UcTouHuk HART
[PWRL)- - -—> Hanpsxkenns KOMMYHUKATOP

BO3MOXHbIE CXEMbI MOAKMIOYEHUS K MHTEP®ENACY HART BO B3PbIBOBE3OMNACHOW 3O0HE:

@ HomuHan wyHT-pesuctopa Ry, - He MeHee 250 Om.

MakcumManbHoe CyMMapHOe COMPOTUBIEHWE IUHUN CBSA3N C
nocneAoBaTesbHO BKKOYEHHbIMU aMNEPMETPOM U PE3UCTOPOM
R, AOMKHO OMpefieNnsTbCA UCXOAs U3 NapamMeTpoB UCTOYHWKA
HanpsiXeHus:.

JlonyckaeTcs MCnoNb3oBaHWe BCTPOEHHOIO  LUYHT-pe3ncTopa
HART-komMMmyHuKaTOpa BMecTo peauctopa Ry.

HomuHan pesucTopa R - He MeHee 250 Om.

BCTpoeHHbIN WyHT-pe3ncTop HART-KOMMYHMUKATOPa [O/MKeH 6biTh
OoTKMtoYeH. MapannenbHoe nogkatoyeHmne HART-koMMyHuKaTopa K
n3MepuTenbHOMY pesuctopy R npuBeagT K U3MeHeHNaM
nokasaHui nHTepdeiica TOKOBOIN NETNN, paCCUMTaHHbIX Ha OCHOBe
[laHHbIX U3MEpUTENbHOrO BONbTMETpa.

HomuHan wyHT-pesunctopa Ry, - He MeHee 250 OM.

MakcuManbHoe cyMMapHoe COMpoTUBIIEHNE JIMHWUMN CBA3KU C
nocnefoBaTeNbHO BKJIOYEHHbIMK pe3ancTopamu R u R, AomKHO
onpefenaTbCA UCXoAa U3 NnapaMmeTpoB UCTOYHUKA HaNPsKeHUs.

[lonyckaeTcs MCnonb3oBaHMe BCTPOEHHOIO  LUYHT-pe3ncTopa
HART-koMMyHuMKaTOpa BMecTo peauctopa Ry.

PucyHok 3.9 — MNoagkntoueHne no nHTepderncy TokoBon netTan. TpEXNPoBoAHAN CXeMa, NacCUBHbIN
pexnm paboTbl Nnprubopa. 06Kt NPOBOA — KMUHYC» (K3eMAA») NUTAHMUA, NOABEAEHHDBIN K K1emme

«PWR1»

87



B3PbIBOOMACHASA 30HA

B3PbIBOBE3OMNACHAA 30HA

B aaHHOM cxeMe BK/TOYEHUS 06LLUM

—» [PWR1] K MCTOYHMKY |

npoBOAOM NMUTaHUA

T—» (PWR2] MUTAHUA !

rasoaHanusaTtopa 1 oTpuLaTeNbHbIM
NpoBOAOM MHTepdeiica TOKOBOW
netnu aensetcs NuHus «PWR2»,

CbEMHbIN
NS PABOTbI NO KNEMMHUK
TPEXTIPOBOAHOW CXEME, B
KOTOPOV JIMHWNS «PWR2»
SBISETCA OBLVM NPOBOAOM
YCTAHOBMTE MEPEMbIYKY B
NPABOE MO/IOXEHVE

A

YCTAHOBWTE NEPEK/TIOYATE b
PEXXUMA PABOTbI
WHTEPOEVICA TOKOBOVI
METNA B MONOXEHVE

«PASSIVE»

(W) - -—>

ABNAWanca <KMMHYCOM»
(«3eMnéit») NuTaroLero
HanpsaXeHuAa razoaHannsaTopa.

Mpu paboTe uHTepdeiica TOKOBOM

/L i \ netn npu6opa B
TPEXNPOBOAHOM MACCVBHOM
PEXXMME nonspHocTb
MOAK/IIOUEHNS BHELLHNX Lieneit K
knemmam CLT n PWR2 He umeet
3HaYEHUs.

" BO3MOXXHbIE CXEMbl MOAK/TFOYEHUA K UHTEP®EWCY

TOKOBOW MET/IN BO B3PbIBOBE3OMNMACHOW 30HE:

(aS

fea]- - -—>
WU3meputenn HUcTouHnk
BapuaHT 1 P)

Wsmeputenn
(BonbTMETP)

@ MakcumasnbHbIi HOMUHaN
conpoTusneHnsa R
onpeaensieTca HOMUHaNbHbIM

[ed- - - ’ HanpsiXXeHNeM UCTOYHUKA
R HanpsKeHus 1

COMPOTUBNEHUEM NIUHWN

CBS31 C ra30aHanM3aTopoMm.

BapuaHT 2

WUcTounnk

BO3MOXXHbIE CXEMbl MOAK/TIOYEHUS K MHTEP®EWCY HART BO B3PbIBOBE3OMNACHOW 30HE:

A HomuHan wyHT-peauctopa Ry, - He MeHee 250 OM.

MakcuManbHoe CyMMapHOe CONpoTUBIIEHNE JIMHUMN CBA3KN C
nocnenoBaTesibHO BKKOYEHHbIMU aMNEPMETPOM U PE3NUCTOPOM
R, AOMKHO ONpeaensiTbCA UCXOAS U3 MapaMeTpPoB UCTOYHMKA
Hanps>xeHunsa.

JlonyckaeTcs UCNonb3oBaHUe BCTPOEGHHOMO  LUYHT-pe3ncTopa
HART-koMMyHuMKaTOpa BMecTo peauctopa Ry,

A HomuHan pesuctopa R - He MeHee 250 OM.

BcTpoeHHblii WyHT-pesncTop HART-KOMMYHUKaTOPa A0MKEH 6biTb
oTKtoYeH. MapannensHoe nogkntoyeHne HART-koMMyHMKaTopa K
n3MepuTenbHOMy pesanctopy R npueféT K USMeHeHUAM
nokasaHui MHTepderica TOKOBOW NET/IN, PaCCUUTAHHbIX Ha OCHOBE
AaHHbIX U3MEepPUTENIbHOIO BOSIbTMETPA.

CL1]- = = —>
Vl:mepwrem:
(amnepmeTp)
BapuaHT 3
WUcTounuk @
HanpsXeHus
[(PwR2]- - - —> HART
KOMMYHUKATOP
W3ameputenn
(BDHle?’Bl{
cL]- - —>>—«,—III—4>
BapuaHT 4
WUcTounuk
HanpsXeHus HART
(wR2J- - - —> KOMMYHUKATOP
WUsmeputenn
(somﬂ%
1
BapuaHTt 5 — |
I

WUcTounuk HART
HanpsxXeHusa KOMMYHUKATOP

(ewaz)- - - —>

A HomuHan wyHT-pe3uctopa Ry, - He MeHee 250 OMm.

MakcrMManbHoe cyMMapHOe CONpoTHBIIEHUE JIMHWM CBSI3N C
nocnefoBaTenbHO BKAOYEHHbIMU pe3uctopamu R u R, A0mMKHO
onpefenATbCa UCX0AA U3 NapaMeTpPOB UCTOYHUKA HaMPAXEHUs.

JlonyckaeTcs UCNoNb30BaHNe BCTPOEGHHOMO  LUYHT-pe3ncTopa
HART-koMMyHuMKaTOpa BMecTo pe3uctopa Ry,

«PWR2»

PucyHok 3.10 — MNoakntoueHne no nHTepdency TOKoBoM NetTaun. TpEXNPoBOAHAN CXemMa, NaCCUBHbIN

peXnm paboTbl Npubopa. O6LWMI NPOBOA — KMUHYCY» («3EeMAAY) NUTaHMA, NOABEAEHHbIN K Knemme
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B3PbIBOOMACHAA 30HA

B3PbIBOBE3OMACHASA 30HA

B AaHHOW cxeme BKOYEeHUs 06LWnUM

NpoBOAOM NUTaHUA

razoaHanusartopa u oTpuLaTebHbIM
NpoBOAOM MHTepdeiica TOKOBOMN
netnu sensetcs NuHUA «PWR2»,

ANA PABOTbI M0
TPEXNPOBOAHOW CXEME, B
KOTOPOW JINHUA «PWR2»
ABNAETCA OBLUMM NMPOBOAOM
YCTAHOBWUTE NEPEMbIYKY B
MPABOE MOJIOXXEHWNE

A

YCTAHOBWTE NEPEK/TIOYATESb
PEXVMA PABOTbI
VHTEPOEVICA TOKOBOW
METAN B NONOXEHVE
«PASSIVE»

/.

Mamepm'enb
(amnepmeTp)
BapuaHT 3
WUcTounuk @
HanpsKeHus
KOMMYHVIKATOP
WUameputenn
(BonbTMeTp)
- I
e - -—> L R |
BapuaHT 4 T
WUcTounuk
HanpsKeHus HART
(ewRz]- - - —> KOMMYHUKATOP
WUsmeputenn
(BonbTMETP)
BapuaHTt 5 +7
WUcTounmuk HART
(PWRZ]- - - —> Hafpwerma KOMMYHUKATOP

ABNAOWAACA «MIKOCOM» NUTaroLwero
HanpsaXXeHusa razoaHanusartopa.

Mpu pa6oTe uHTepdeica TOKOBOW
neTsin npuéopa B
TPEXMPOBOJHOM MACCMBHOM
PEXXMME nonspHoCTb
NOAK/IOYEHUSI BHELHUX Lienen K
knemmam CL1 n PWR2 He umeet
3HayeHus.

 BO3MOXXHBIE CXEMbl NOAK/IFOYEHUS K MHTEPOEACY

TOKOBOW MET/IN BO B3PbIBOGE3OMNACHOW 3O0HE:

V|3M9P"Te"b WUCTOYHUK
BapuaHT 1 (amnepmetp) @ HanpsHKeHus
WUsmeputenn
(sonbTmeTp)
MakcumanbHbIil HoMUHan
conpoTuenexusi R
onpesenseTcs HOMUHaNbHBIM
fea)- - -—> HanpsKeHMeM UCTOYHUKA
HanpsixxeHus 1
COMPOTUBEHNUEM INHUN
BapuaHT 2 CBSI3 C ra30aHaN3aToOPOM.
WUcTounnk

BO3MOXXHbIE CXEMbl MOAKMIOYEHUA K MHTEP®EACY HART BO B3PbIBOGE3OIMACHOW 30HE:

@ HomuHan wyHT-peauctopa Ry, - He MeHee 250 Om.

MakcumanbHoe cyMMapHOe CONpOTUBIEHWE IMHUK CBA3U C
nocneaoBartesibHO BK/IKOYEHHbIMU aMNepMeTPOM U PE3UCTOPOM
R, AOMKHO onpeaenaTbCA UCXOASA U3 NapaMeTPOB UCTOYHMKA
Hanps>keHua.

[lonyckaeTcs UCMONb30BaHNE BCTPOEHHOTO  LLYHT-pe3ncTopa
HART-koMMyHuKaTOpa BMecTo pesucTtopa R,

HomuHan peauctopa R - He MeHee 250 OMm.

BcTpoeHHbIit WwyHT-peancTop HART-KOMMyHUKaTOpa JOSIXKEH 6bITb
oTkNtoveH. NMapannenbHoe nogkntoveHne HART-koMMyHMKaTopa K
n3MepuTenbHOMY pe3nctopy R npuBeaéTt K 3MeHeHnam
nokasaHui uHTepderica TOKOBOW NETNM, PACCYMTaHHbIX Ha OCHOBE
JlaHHbIX U3MEPUTENbHOrO BONLTMETPA.

HomuHan wyHT-peanctopa Ry, - He MeHee 250 Om.

MakcumanbHoe CyMMapHoe CONpoTUBIIEHNE JIMHUN CBA3K C
nocnepoBaTeNibHO BKJTHOYEHHbIMM pe3uctopamu R u R, fomkHO
onpeaenaTbCca nCxoas U3 napaMeTpoB UCTOYHMKA HANPsXKeHUs.

[lonyckaeTtca UCnonb3oBaHe BCTPOEHHOO  LYHT-pe3ncTopa
HART-koMMyHKKaTOpa BMecTo pesuctopa Ry,.

PucyHok 3.11 — MoakntoveHme no nHTepdency Tokoson NetTan. TpPEXNPoBoAHAA CXeMa, MaCCUBHBbIM

pexnm paboTbl npubopa. O6WMIN NPoBOA, — «NAKOC» MUTAHUA, NOABEAEHHDbIN K Knemme « PWR1»
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B3PbIBOOIMNMACHAA 30HA

B3PbIBOGE30MACHbIN
HART - MEPEXOAHUK

(HE BXOOUT B KOMIMEKT MOCTABKW)

— PA3BEM MOOKIMOYEHNSA

o= B3PbIBOBE3OIMACHOIO
HART - MEPEXOQHUKA

HART
KOMMYHUKATOP

A HomuHan wyHT-pesncTopa Ry, - He MeHee 250 OmMm.

JlonyckaeTcs ucnonb3oBaHne BCTPOEHHOIO  LUYHT-
pesuctopa HART-KoMMyH1KaTopa BMecTo pe3nctopa Ry,

PucyHok 3.12 — MNoaxntoveHne B3pbiBobesonacHoro HART-nepexoaHWKa AN NOAKNIOYEHUA

KOMMYHWKATOPOB BO B3PbIBOOMNACHOM 30HE
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B3PbIBOOMACHASA 30HA B3PbIBOGE3OIMACHAA 30HA

K UCTOYHUKY
MUTAHNA

; [ns naHHON CxeMbl MOAKNOYEHUSA
i npvéopa NoNsPHOCTb NOAK/IIOYEHNS!
i HanpsKeHUst MMTaHWS He BaXKHa

Llenb «RS-485 GND» aiBnfaetca
Heo6A3aTeNbHON AN NPUMEHEHUS.

Ecnu nogkntoyaemas annapatypa
He TpeGyeT COeANHEHWS C «3eMNEN»
----------------------- nHTepdeiica RS-485 - ocTaBbTe
KNnemMmy rasoaHanusatopa «RS-485
GND» HeNnoAKNHOUYEHHON.

Q00

EC/IN TPEBYETCA .
NOAKIIOYEHUE OKOHEYHOW
HATPY3KU NMHUK CBA3U
WHTEP®ENCA RS-485
MEPEBEAWTE MNEPEK/IIOHATESb
B MONOXEHWE «On».

EC/TIM OKOHEYHAA HATPY3KA
HE TPEBYETCA - NEPEBEAUTE
MEPEKJIIOYATE/Tb B
MONOXXEHWE «Off».

e = = = ———————

T T T T T T T T T T T T T ~
’ \
! B3PbIBOOMNMACHASA 30HA ! B3PbIBOBE3OMACHASA 30HA
1 I Fmmmmmmmm—mmmo—mm-—mm - g
! / i —> K MCTOYHUKY ! [1ns naHHOM CXeMbl MOAKITIOYEHNS
: - " — MUTAHUSA ' npvoopa NosSPHOCTb NOAK/IHOYEHNs!
1 1 ::iiiiiiiiii:i:i:iii:ii‘ Hanpsi>KeHnsa NMTaHusA He BaKHa
| 1 . i
| | . '
! I ! i A 6
! L ' JIFOPUTM OTPaBOTKM pene
: / 1 i E MOXeT 6bITb HAaCTPOEH Npu
| e | g : NOMOLLY LMGPOBBIX
: : Ly ; MHTephencoB cBA3M.
| /( T > E Mpw oTcyTCTBUM NUTaHNA
|
: | AREEN : ! K MCMONHWTENbLHBIM | rasoaHanu3aTopa Bce Tpu pene
| h ! YCTPOWCTBAM, ' PasOMKHYTbI.
| ///— q | | YMPABNSIEMbIM PENE
I /— 1 fTTTTTTTTTTTomTTmTos
l 1
1 1
l 1
I 1
I 1
l 1
l 1
l 1
l 1
1 1
I 1
I 1
l 1
l 1
l 1
l 1
l 1
I . .
' ]
| KIEMMHUK | |
l 1
I 1
l 1
l 1
I 1
1 1
l 1
l 1
l 1
I 1
I 1
I 1
1 1
l 1
\ — !
N '

PucyHoK 3.14 — MNogKntoueHMe BHELHUX UCMOTHUTENbHBIX YCTPOMCTB K pesie ra3oaHamM3aTopa



B3PbIBOBE3OIMACHASA 30HA

L K UCTOYHUKY I
—p NUTAHMNA !

7

RS-485

l
1
1
i
K UCNOJIHUTE/IbHbIM |
YCTPOUCTBAM, H
1
1
1
1
1
!

YNPABJIAEMbIM PENE

\

1

1

1

1

1

1

T

.

1

1

1

1

1

T

1

1

1

1

1

I

1

.

1

1

1

1

I

1

1

: Lna naHHOM cxeMbl
| nogknodeHus npuéopa
| NONSIPHOCTb NOAKOYEHNUS
1 HanpsKeHUst NUTaHKs He BayKHa
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|

ANropuTM oTpaboTKu pene
MOXeT 6bITb HAaCTPOEH Npwu
noMoLuu LubpoBbIX

I
I
I
I
I
I
I
I
I nHTepdecoB CBA3MK.

BN NN 0)0)%,
o _ & o

= ;

Mpu oTCyTCTBUM NUTaAHUSA
rasoaHanusaropa

BCe Tpu pesie pa3OMKHYTbI.

PucyHok 3.15 — OaHoBpemeHHoe noakatoyeHmne kK UTM-12M no nHtepdelicam TOKOBOM NeTAu,

RS-485 v pene
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MpunoxxeHue U

Cxembl nogkntoveHua UrM-12M, nsrotoBneHHbIX ¢ anpena 2023r.

B3PbIBOOMACHAA 30HA

B3PbIBOBE3OIMACHASA 30HA

K UCTOYHMUKY
NUTAHUA

|

I

|

k

L

1

I

t

|

= ]
QO DDDDDDD

[N
\

CbEMHbIV
KNEMMHWK

A

EC/IM TPEBYETCA .
MNOAKNIOYEHWE OKOHEYHOWU
HATPY3KW JIMHWUWX CBA3N
WHTEP®ENCA RS-485

MEPEBEOWTE NEPEKJTIOYATESb

B BEPXHEE MOJIOXEHWE -
BKJTIOYEHO.

EC/NIN OKOHEYHAS HATPY3KA

HE TPEBYETCA - MEPEBEOUTE
MNEPEKJ/TIOYATE/Ib B HUXHEE
MONOXEHWE - BbIKJTIOYEHO.

NS naHHOM CXeMbl NOAKIIOYEHNS
npubopa NoNspHOCTb MOAKIOYEHNS
HanpsHKEHWS NMUTaHWS He Ba)KHa

Llenb «RS-485 GND» siBnsieTcs
Heobsi3aTeNIbHON 15t NIPUMEHEHUS.

Ecnu nopkniovaemas annapatypa
He TpebyeT coeiUHEHUS C «3eMNEN»
uHTepderica RS-485 - ocTaBbTe
KnemMmy rasoaHanunsatopa «RS-485
GND» HenogKto4YeHHO .

PucyHok U.1 — lMoakntoveHue HanpsaxKeHua NnuTaHnsa



B3PbIBOOIMACHASA 30HA B3PbIBOBE3OIMACHAA 30HA

[ns faHHOM CXeMbl NMOAKIIHOYEHUA

i ]
/ —> [EWRI(+))K MCTOUYHMKY, npuBopa NoNAPHOCTb MOAKIOYEHNS
e —» [PwRz (3] INTAHNA ' HaMPSXEHUS UTaHNS He BaXKHa
ettt ]
: |
> ) (4,20 mA) ' A Mpw pa6oTe uHTepdbeiica TOKOBOI
> I neTau npubopa B akTUBHOM pexume
e T HanpasfieHMe TOKa B Lenw
TOKOBOW MET/M - OT KnemMmbl CL- k
knemme CL+
(.. noTeHyman knemmbl CL-BblLue,
yeM CL+).

: BO3MOXXHbIE CXEMbl MOAK/TIOYEHUA K VIH:!'EPOEVICY\
TOKOBOM NET/IN BO B3PbIBOBE3ONACHOWN 30HE:

Cal

Wameputenn
(amnepmeTp)

BapuaHT 1

CbEMHbIN
YCTAHOBWTE MEPEKSTIO4ATESTb KIIEMMHMK
PEXVIMA PABOTbI

WHTEP®ECA TOKOBOW METSIA
B HVDKHEE MOSOXEHME «ACT.»

A

4151 PABOTbI 10
YETbIPEXMPOBOAHOW CXEME

CL-J- - = —>

conpoTueneHus R cymmapHo ¢
COMPOTUB/IEHNEM NINHUN CBSA3U C

@ MakcumanbHbIit HoMUHaN
+ rasoaHann3aTtopoM He [0JIKeH

g D S QP PR Y

YCTAHOBWTE NEPEKJTIOYATENb npeskitath 500 Om.
B HWKHEE MOJIOXXEHUE -
BbIKJIIOYEHO Bapuaut 2 W3meputenn
~ (BonbTMmeTp)
. I ! (e - B

--——>
' @ HoMunan wyHT-pesucTopa R, - He menee 250 Om.
Wameputenn 3
(amnepmeTp) [: CyMMapHoe COnpoTUBNEHME JIMHUM CBA3M C NOCNEeA0BaTEeNbHO
BKJIHOYEHHbIMW aMMNePMeTPOM 1 peancTopoM R, - He 6onee 500 Om.
Bapuaut 3 1 JlonyckaeTcsi UCNONIb30BaHWE BCTPOEHHOMO LYHT-pe3ncTopa
HART-koMMyHuKaTOpa BMecTo pesuctopa Ry,.
Ce)- o> HART
KOMMYHUKATOP
WUameputenn HomwuHan pesuctopa R - He meHee 250 OMm.
(BOnbTMETP)
CyMMapHoe ConpoTUBNEHWE IMHWK CBA3M U pe3nucTopa R - He
+>l’/_ Gonee 500 OM.
BCTpoeHHbIN WYHT-peancTop HART-KOMMYHWKaTOpa JOMKeH
fe)- - -—> R 6bITb OTK/OYEH. MapannenbHoe nogknoyeHne HART-
KOMMYHMKAaTOpPa C HEOTKJIFOUYEHHbIM LUYHT-PE3NCTOPOM K
n3mepuTenbHOMY pe3ncTopy R npuBefET K UsMeHeHUsaM
BapuaHT 4 nokasaHui MHTepdeiica TOKOBOM NET/IU, pacCUUTaHHbIX Ha
ART OCHOBE [laHHbIX U3MEPUTENLHOrO BOJSIbTMETPA.
fes)- - -—> KOMMYHUKATOP
W3meputenb
(BonbTMeTp)
AV )=
A HomwuHan wyHT-pe3suctopa Ry, - He meHee 250 Om.
- -—> R} CyMMapHoe conpoTUB/EHNE TUHIUN CBA3MN C NOCNe0BaTENbHO
BK/IOYEHHbIMY pe3ancTopammn R u R, - He 6onee 500 Om.
f JlonyckaeTcs uCnonb30BaHWe BCTPOEHHOTO  LWYHT-pe3ucTopa
HART-koMMyHuMKaTOpa BMecTo peaucTtopa Ry,.
BapuaHT 5
HART
KOMMYHUKATOP

CLt]- - - —» —m————————

PucyHoK U.2 — MoakntodeHne no nHtepdpency ToKoBom netin. YeTbipEXNnpoBoaHaAA CXeMa, aKTUBHbIN

peXxum paboTbl Npnbopa
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B3PbIBOOIMACHASA 30HA B3PbIBOBE3OIMACHAA 30HA

h ]
- [PWR1 (1)K MCTOYHMKY'!
—p [Pwr2 () JMIUTAHUA '

[ns [aHHOM CXeMbl MOAKIIHOYEHUA
npubopa NonsipHOCTb NOAKIOYEHNS
HanpsHKEHUs UTaHUS He BaXKHA

& Mpu paboTe npubopa B NaCCUBHOM
pexuvme (NepeknoyaTenb pexmma

pa6oTbl MHTepdheica TOKOBOW NeTn
YCTaHOBJIEH B MOJIOXEHWE
«PASSIVE») nonsipHoCTb
NOAKIIOYEHUSI BHELLHUX Lienei K
knemmam CL- n CL+ He umeet
3HaueHus.

\
1

1

1

T

1

1

1

1

1

1

1

1

1

1

1

1

1

1

|

1 N
: ( BO3MOXXHbIE CXEMbl MOAK/TIOYEHUA K VIH:!'EPOEVICY
1 TOKOBOM NET/IN BO B3PbIBOBE3ONACHOWN 30HE:
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

o (R
WU3meputenn UcTouHnk
BapuaHT 1 (amnepmetp) @ HanpsiKeHus
& CHEMHBI |
YCTAHOBMTE NEPEKJTIOYATESTb KIEMMHMK
PEXVMA PABOTBI
VHTEP®EVICA TOKOBOW NETJIN
B BEPXHEE MONIOKEHME VSMEPUTE/TH
PASS.» (BOSIbTMETP)
MakcuManbHbIN HOMUHaN
conpoTuenexns R
5 PAEOTbI [10 OnpeAensieTcs HOMUHaNbHbIM
HErbIP'%J(]rIPOBOJJ,HOM CXEME fe)---—> |I| HarnpsXeHneM UCTOYHWUKA
YCTAHOBMTE NEPEKJIIOYATESb HanpsXeHust u
B_HVKHEE NMONIOXEHWE - COMPOTUBAIEHNEM IMHUN
BbIK/IOYEHO BapuaHT 2 CBSI3W C ra30aHanM3aTopoMm.
UcTouHuk
. e

BO3MOXXHbIE CXEMbI MOAK/TFOYEHNA K MHTEP®EWCY HART BO B3PbIBOGE3OMACHOW 3OHE:

(¥
(A) !

A Homunan wyHT-pesucTopa R, - He menee 250 Om.
WUsmeputenn
(amnepmeTp) MakcumanbHoe cymMMapHoe ConpoTUBAeHNe NINHUN CBA3M C
nocnefoBaTeslbHO BKOYEHHbIMW aMMNEPMETPOM N Pe3UCTOPOM
R, BOMXHO ONpefensiTbCA UCXOAA U3 NapaMeTPOB UCTOUHMKA
BapuaHT 3 ‘ HanpsXeHus.
JlonyckaeTcs UCnonb30BaHWe BCTPOEGHHOMO LYHT-pesucTopa
HART-KoMMyHuMKaTOpa BMecTo peaucTtopa Ry,.
UcTounuk
HanpsXXeHus I
] - HART
KOMMYHUKATOP
WU3smeputenn
(sonbTMeTp) A HomuHan pesuctopa R - He MeHee 250 OMm.
v BcTpoeHHblit WwyHT-pesncTop HART-KOMMYHUKaTOpa A0MKeH
M 6bITb OTKNOYeH. [MapannenbHoe nogkntoyeHne HART-
KOMMYHMUKaTOpa K UsMepuTenbHOMY peanctopy R npuseféT k

) - -—> R M3MeHEHUAM NoKasaHu uHTepdeica TOKOBOW NETH,
pPaccyMTaHHbIX Ha OCHOBE [laHHbIX M3MEePUTENIbHOro BOJIbTMETPA.

BapwuaHT 4

UcTouHnk
HanpsxeHusa HART
fes)- - -—> KOMMYHUKATOP
WUameputens
(BonbTMETP)
A Homunan wyHT-pesuncTopa Ry, - He meHee 250 Om.

- —> E MaKcuManbHoe CyMMapHoe COMPOTUBIEHNE JIHNM CBA3M C
nocnefoBaTeslbHO BK/OYEHHbIMK pe3anctopamMu R u R, AomkHo
onpeaensiTbCA UCXOASA U3 NapaMeTPOB UCTOUHMKA HAMPSIKEHUS.
[lonyckaeTcsi UCNOMIb30BaHWe BCTPOEHHOMO LYHT-pe3ncTopa

BapuaHT 5 — | HART-koMMyHuKaTOpa BMecTo peaucTtopa Ry,.

1

WUcTounnk HART
G- - -—>> Hanpaxenua 7 KOMMYHUKATOP

PucyHok U.3 — MNoakntoueHme no nHtepdency TOoKkoBoM neTaun. YeTbIpEXNpPoBoAHANA CXxema, NacCUBHbIN

pexum paboTbl Nnpnbopa
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B3PbIBOOIMACHASA 30HA B3PbIBOBE3OIMACHAA 30HA

i B faHHOM cXeMe BK/OYEHUS 06WmM

e —> K MCTOUHMKY! NPOBOAOM MHTepcherica TOKOBOIA
p —> [PwR2 (-)] MTATAHUA : netnu sBnseTcs MmHus «<PWR2(-)».

I'Ionanocn. nogknyeHna
HanpaXeHus NuTaHua He BaXKHa!

A Mpwu paboTe uHTepdpeiica TokoBOM

netnm npudopa B
TPEXNPOBOJHOM AKTUBHOM
PEXWME HanpaBneHue Toka B Lienu
TOKOBOW MET/M - OT KNneMMbl CL+ k
Kknemme PWR2 (-)
(T.e. noTeHunan knemmbl CL+ Bbilwe,
4yeM noteHuuan knemMmbl PWR2 (-)).

! BO3MOXXHbIE CXEMbl NMOAK/TIOYEHUSA K VIH"!'EPOEVICV ‘
TOKOBOW MET/IN BO B3PbIBOGE3ONACHOWN 30HE:

BapuaHT 1 Wameputenn
(amnepmeTp)
-—>

—>>— —
MakcuManbHbIit HOMUHAN
conpoTueneHus R cymmapHo ¢
COMPOTUB/IEHNEM NINHUN CBSA3U C

|

YCTAHOBWTE MNEPEKJTIOYATE/Tb
PEXVUMA PABOTbI

WHTEP®EVICA TOKOBOW METJIN
B HVDKHEE MOJTOKEHVE «ACT.»

NSl PABOTBI 110
TPEXMPOBOSHOM CXEME, B
KOTOPOW JIHUS «<PWR2 (-)»

SBNAETCS OBLLIMM MPOBOJOM

YCTAHOBWTE MEPEKJTIOYATESIb
B_BEPXHEE MOJIOXXEHWE -
BKJIOYEHO

rasoaHann3aTtopoM He [0JIKeH

npesbiwatb 500 Om.
BapuaHT 2 H o
W3meputenn
(BonbTMeTp)
-—>

‘

CLt]- - -—> +/\<,_
&)

‘ @ HoMunan wyHT-pesucTopa R, - He menee 250 Om.
Wameputenn 3
(amnepmeTp) [: CyMMapHoe COnpoTUBNEHME JIMHUM CBA3M C NOCNEeA0BaTEeNbHO
BKJIHOYEHHbIMW aMMNePMeTPOM 1 peancTopoM R, - He 6onee 500 Om.
Bapuaut 3 | JlonyckaeTcsi UCNONIb30BaHWE BCTPOEHHOMO LYHT-pe3ncTopa
HART-koMMyHuKaTOpa BMecTo pesuctopa Ry,.
BWR2(-))- - -—> HART
KOMMYHUKATOP
WUameputenn HomwuHan pesuctopa R - He meHee 250 OMm.
(BOnbTMETP)

CyMMapHoe conpoTuBIeHUe JIMHUKN CBAI3K U pe3ucTopa R - He

+>l’/_ Gonee 500 OM.

BcTpoeHHblin WyHT-pesuctop HART-KoMMyHMKaTOpa JOMmKeH
o) - '%Fijim_' 6bITb OTK/OYEH. [apannenbHoe noaxnoyeHne HART-

KOMMYHMKAaTOpPa C HEOTKJIFOUYEHHbIM LUYHT-PE3NCTOPOM K
N3MepUTENbHOMY pe3anucTopy R NpuBefET K U3BMEHEHUAM
BapuaHT 4 nokasaHui MHTepdeiica TOKOBOM NET/IU, pacCUUTaHHbIX Ha
OCHOBE [laHHbIX U3MEPUTENLHOrO BOJSIbTMETPA.

HART
[PWR2(y)- - -—> KOMMYHMKATOP

WU3meputenn
(BonbTMeTp)

HomwuHan wyHT-pe3suctopa Ry, - He meHee 250 Om.

a?%z

CLr) - - —>>—— 3 CyMMmapHoe conpoTUBNEHWE SIMHAM CBA3YM C NocNef0BaTeNbHO
] BK/IOYEHHbIMY pe3ancTopammn R u R, - He 6onee 500 Om.
f \:| [lonyckaeTcsa ncnonb3osaHne BCTPOEHHOTO  LUYHT-pesncTopa
HART-koMMyHuMKaTOpa BMecTo peaucTtopa Ry,.
BapuaHT 5
HART
PR - > | KOMMYHMKATOP

PucyHoK U.4 — MogkntoueHne no nHtepdency TOKoBOM NeTin. TpexnpoBOAHAA CXeMA, AKTUBHbIN

peXxum paboTbl Npnbopa



B3PbIBOOIMACHASA 30HA B3PbIBOBE3OIMACHAA 30HA

o ] B faHHOM CXeme BKIIoUeHNs 0BLLMM
/ E E [PWR1 (+)JK MCTOYHMKY' NpoBOAOM UHTepdeica TOKOBOM
p —p [PwRz () JMATAHUA , netnu sensetcs nuHus «<PWR2(-)».

nOﬂﬂpHOCTb nogknyeHusa
HanpAXeHUs NTaHna He Ba)kHa!

Mpw paboTte wHTepd)eﬁca TOKOBOW
Y i \ netam npuGop:
TPEXI'IPOBO,EI,HOM MACCUBHOM
PEXWUME nonsipHoCTb
NOAKIIOYEHUSI BHELLHUX Lienei K
Kknemmam CL+ u PWR2 (-) He umeeT
3HaueHus.

” BO3MOXXHbIE CXEMbl MOAK/TIOYEHUA K VIHIEPOEVICY\
TOKOBOM NET/IN BO B3PbIBOBE3ONACHOWN 30HE:

CLt]- - - —> /A\<’

|
WU3meputenn UcTouHnk
BapuaHT 1 (amnepmeTp) @ HanpsxeHus

Wameputenn
(BonbTMeTp),
@7 MakcumanbHbIi HOMUHanN
A conpoTuenenus R

|

YCTAHOBWTE NEPEKJIOYATE/Tb
PEXVMA PABOTbI

WHTEP®EVICA TOKOBOW METII
B BEPXHE MNOJTOXXEHVE «PASS.»

sl PABOTI 110
TPEXNPOBOSIHOM CXEME, B

KOTOPOW JINHNA «PWR2 (-)»
ABJIAETCA OBLUWM MNPOBOOOM

onpefensieTcss HOMUHaNbHbIM
CLt)- - - —> o |I|—< HanpsiXeHWeM UCTOYHMKA

HanpsixeHns n

CONPOTUBIEHNEM NIUHUM

gD S (P Y

AHOBMTE NEPEKJIIOYATESb
ycg BgPXHEE HDHO)K'EOHVIE - Bapuant 2 CBSI31 C ra30aHanM3aTopoMm.
BK/IIOYEHO UCTOUHUK
N ! pwR2 () - - —>

BO3MOXXHbIE CXEMbI MOAK/TFOYEHNA K MHTEP®EWCY HART BO B3PbIBOGE3OMACHOW 3OHE:

CLt]- - -—>
A Homunan wyHT-pesucTopa R, - He menee 250 Om.
Msmepm’enb
(amnepmeTp) MakcumanbHoe cymMMapHoe ConpoTUBAeHNe NINHUN CBA3M C
nocnefoBaTeslbHO BKOYEHHbIMW aMMNEPMETPOM N Pe3UCTOPOM
‘ R, BOMXHO ONpefensiTbCA UCXOAA U3 NapaMeTPOB UCTOUHMKA
BapuaHT 3 ‘ HanpsXeHus.
JlonyckaeTcs UCnonb30BaHWe BCTPOEGHHOMO LYHT-pesucTopa
HART-KoMMyHuMKaTOpa BMecTo peaucTtopa Ry,.
UcTounuk
HanpsXXeHus
BWR2 () - -—> HART
KOMMYHUKATOP
WU3smeputenn
(sonbTMmetp) HomuHan peauctopa R - He MeHee 250 OM.
v . BcTpoeHHblit WwyHT-pesncTop HART-KOMMYHUKaTOpa A0MKeH
M 6bITb OTKNOYeH. [MapannenbHoe nogkntoyeHne HART-
KOMMYHMUKaTOpa K UsMepuTenbHOMY peanctopy R npuseféT k
CLt]- - - —>>—o N3MEeHeHWAM NokasaHui uHTepdelica TOKOBOW NeT/n,
pPaccyMTaHHbIX Ha OCHOBE [laHHbIX M3MEePUTENIbHOro BOJIbTMETPA.
BapwuaHT 4
UcTouHnk
HanpsxeHusa HART
(ewR2 ())- - - —> KOMMYHUKATOP
WUameputens
(BonbTMETP)
Qj ‘ A Homunan wyHT-pesuncTopa Ry, - He meHee 250 Om.
a)- - -—>>—u—|1]—: MakcumanbHoe CyMMapHoe COMpOTUBIIEHNE IMHUM CBASK C
] nocnefoBaTeslbHO BK/OYEHHbIMK pe3anctopamMu R u R, AomkHo
onpeaensiTbCA UCXOASA U3 NapaMeTPOB UCTOUHMKA HAMPSIKEHUS.
[lonyckaeTcsi UCNOMIb30BaHWe BCTPOEHHOMO LYHT-pe3ncTopa
BapuaHT 5 — | HART-koMMyHuKaTOpa BMecTo peaucTtopa Ry,.
WUcTounuk @ HART
PWRZ () - -—>" KOMMYHUKATOP

PucyHok WU.5 — MNoakntoueHne no nHTepdeincy TOKoBOM NeTaun. TpexnpoBoaHas cxema, NacCUBHbIN

pexum paboTbl Npnbopa
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B3PbIBOOIMNMACHAA 30HA

B3PbIBOBE30MACHbIN
HART - MEPEXOHUK

(HE BXOOMT B KOMIJIEKT NMOCTABKMW)

00000b2200000 +—{ Ru |—¢
\\ TN ]

— PA3BEM MOOKITIOYEHUA

o= B3PbIBOGE30OIMACHOIO
HART - MEPEXOOHWUKA

HART
KOMMYHUKATOP

A HomuHan wyHT-pesnctopa Ry, - He MeHee 250 Om.

JonyckaeTtcs ucrnonb3oBaHWe BCTPOEHHOIO  LUYHT-
peaucTtopa HART-KoMMyHUKaTOpa BMecTo pesuctopa R,

PucyHok U.6 — NoakntoyeHme B3pbiBobesonacHoro HART-nepexoaHMKa AN NOAKAOYEHUNS

KOMMYHWKATOPOB BO B3PbIBOOMNACHOM 30HE

e e e e e e e e e e o — — — — — — —— = —— — — — i — ———————————————————
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/ B3PbIBOOMACHASA 30HA B3PbIBOGE3OIMACHAA 30HA

K UCTOYHUKY

Jna naHHo cxeMbl NOAKIIOYEHUS

i
> 1
> i npubopa NoNspHOCTb NOAKIHOYEHUS
(r T el HaMPSIXEHWS: NUTaHUS He BaHA
| e,
> |
T ! enb «RS-485 GND» aBnsetca
e J - ' A L .
// |7 : ' Heoba3aTeNbHOW AN NPUMEHEHNUS.
[ | [Rs4s5) '
H— - —— 1! K WHTEPOENCY | Ecnu nogkntoyaemas annaparypa
[ RS-485 ! He TpeByeT CoeiuHEeHNA C «3eMNEN»

I ommmmmmmm e nHTepdeiica RS-485 - ocTaBbTe
KneMmy rasoaHanusartopa «RS-485
GND» HenogKYeHHO M.

EC/IM TPEBYETCA .
NOAKIIOHYEHUME OKOHEYHOW
HATPY3KW JIUHUA CBA3N
WHTEP®EMCA RS-485
MEPEBEOWTE MEPEK/IOYATENb
B BEPXHEE NOJIOXEHME -
BKJTIOHEHO.

ECNIN OKOHEYHAA HATPY3KA
HE TPEBYETCA - NMEPEBEAWNTE
MEPEKJIIOYATESTb B HUXHEE
MONOXEHWE - BbIKJIOYEHO.

e = = = ———————

T T T T T T T T T T T T T ~
’ \
! B3PbIBOOMNMACHASA 30HA ! B3PbIBOBE3OMACHASA 30HA
| [} Fo—=m=--m--—m-e-—m—- - g
! e ' —> K UCTOYHUKY | é [nst naHHON CXeMbl NOLKIIOYEHUA
: - " — MUTAHUSA ' npvbopa NonsipHOCTb NOAKIIHOYEHUS
1 1 ::iiiiiiiiii:i:i:iii:ii‘ Hanps>XeHUa NTaHnsA He BaXKHa
| 1 ! |
| I ' i
.
: ! , > ' Anroputm oTpaboTKu pene
| / | i< : MOXET 6bITb HACTPOEH Npu
| 4 | g : nomou UbpoBbIX
: / : Ly 1 UHTepencoB cBA3N.
| Ve T > i Mpu oTcyTCTBUM NUTaHKUA
: : ; K NCHOMHUTELHLIM ‘: rasoaHanusaTopa Bce Tpu pene
| h ! YCTPOWCTBAM, ' PasOMKHyTbI.
| | | YMPABNSIEMbIM PENE
l |
l 1
1 1
l 1
I 1
I 1
l 1
l 1
l 1
l 1
1 1
I 1
I 1
l 1
l 1
l 1
l 1
l 1
I 1
| '
: KIEMMHMK :
I 1
l 1
l 1
I 1
1 1
l 1
l 1
l 1
I 1
I 1
I 1
1 1
l 1
[ !
N '

PucyHok U.8 — NoaKntoueHne BHELHMX UCNOMHUTE/IbHbIX YCTPOMCTB K pesie rasoaHann3atopa



B3PbIBOOMNMACHAA 30HA B3PbIBOBE3OIMACHASA 30HA

> K UCTOUYHUKY I
» [(PWR2(-)] MUTAHUSA |

7

i I
: ;
" agmz] K VICMOJIHMTENBHBIM |
4 < YCTPOWCTBAM, !
/ g VAPAB/NSIEMbIM PEJIE
1
- —> I
s e S |
"y [Rs-a85A)] . !
(e > [RSassanp] K MIHTEPOENCY !
C 2> ; !
b o o o o o o o o e e e e e e e e e
I . . LN paHHOM CXeMbl
L T

noaKsIoueHns npuéopa
NONAPHOCTb NOAKIOYEHMA
HanNPSXEeHNA MUTaHNA He BaXKHa

Anroput™M oTpaboTku pene
MOXeT 6bITb HaCTPOeH Npu
nomoLuu L poBbIX
nHTepdpencoB cBA3MN.

ﬂpu OTCYTCTBUM NUTAHUA
rasoaHanusartopa

I
I
]
]
]
I
]
]
I
I
I
I
]
]
]
I
I
]
]
]
: BCe Tpu pene pa3sOMKHYTbI.
]
]
]
]
]
]
]
]
]
]
]
]
]
I
]
]
]
I
]
!

CbEMHbIN
KJTIEMMHUK

PucyHok 1.9 — OaHoBpemeHHoe noakatoyeHme K UTM-12M no uHtepdericam TOKOBOM NeT/N,

RS-485 v pene
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MpunoxeHue K

MarHuTHbI nHTepdeiic

K.1 OnucaHue paboTbl ¢ MarHUTHbIM HTepdeiicom gna moaeneit UTM-12M,
M3roToBJIeHHbIX go anpena 2023 r.

BHumaHue!

Mepea HayaNOM BbINOAHEHUA PaboT No rpagyMpoBKe Npmubopa NPU NOMOLLM
MarHuTHoro nHtepdenca 6e3 oTkaOYeHMA Npubopa OT CUCTEMbI KOHTPOIA 3a-
ra3oBaHHOCTM PEKOMEHAYeTCA MOCTAaBUTb B WM3BECTHOCTb MepcoHan pabouent
CMeHbI 0 NPOBOANMbIX paboTax, a TaKKe NP BOSMOXKHOCTM NepeBecTy Nnpnbop
B cucteme ACYTI B pexkum «obcnykmnsaHme». B npoTMBHOM ciyyae paboTbl no
rpaayvpoBKke Nnpubopa MoryT NpMBOAUTb K CPAabOTKam CUCTEM 3aLLUTHOM aBTO-

MaTUKW.

Pabota ¢ MarHUTHbIM MHTepdercom no3BONAAET MNO/b30BATENO B3aMMOLENCTBOBATL C
npnbopom BO B3pbIBOONACHOM 30He He3 OTKAOYEHMA NUTaHMA N 6e3 UCNOb30BaHUA LOPOTroCTOALLMX
NCKPOHE30NacHbIX KOMMYHMKALMOHHBIX YycTpolcte (HART-KomMyHMKaTOopoB, npeobpasoBaTtenei
nHtTepoenca RS-485 u 1.n.). MarHuTHbIM MHTepdeinc npubopa No3BoONAET NONb30BATENIO MPOMU3BOAUTD
YCTaHOBKY «HY/A» U rPagyMpOBKY YyBCTBUTENBHOCTU Npnbopa.

lasoaHanmzatop UIMM-12M obopynoBaH ABYyMA MArHUTHbIMM AaTyMKamu. MarHutHble
AATYMKM PacCnosioXKeHbl HA MoAyne WHAMKauuu npmbopa, mecTa MX PacrnofioKeHUA 0Ho3HayeHbl

CMMBO/IOM E Ha nuueBon naHenu (cm. pucyHke K.1)

30HA MATHWUTHOTO JATUMKA - ~ 30HA MATHWTHOTO JATYMKA
YCTAHOBKM HY/IS . FPALYVMPOBKM

A MarHMTHbII 4aTYMK YCTaHOBKM HY/S MCMOMbL3YETCA Takke ANns nepesoaa npuéopa B CNELIMANBHBIA PEXXUM

PucyHok K.1 - PacnonoxeHue marHUTHbIX 4aTYMKOB

101



K.1.1 YcraHOBKa HyAA

YCTaHOBKa HYNA MPOU3BOAUNTCA COrNAaCHO anropuTmy, npeactaBieHHOMY Ha pucyHke K.1.1

)

NOOATb I'IOEjEPOQHbIVI
HYJNEBOW TA3
(FC N21 cornacHO MeToAVNKHW NOBEPKH)

!

AOXOATbCH YCTAHOBJIEHWA
MOKA3AHUI

y

BBECTW MPUBOP
B CNEUMANBHBILN PEXUM

NYTEM YAEPXAHWA MATHUTHOIO
CTUNYCA B 30HE MATHUTHOIO
AATYUKA YCTAHOBKK HYNA A0
3AXWUIAHUA KENTOrO
WHAUKATOPHOIO CBETOAWOAA;

MOCNE NEPEXOAA MPWEOPA B
CI'!EL[MAJ'IbeIVI PEXWM - YBEPATb
MAFHUTHBIA CTUNYC W3 30HbI
MATHUTHOIO AOATYWMKA
YCTAHOBKW HyNns

y
KPATKOBPEMEHHO MOAHECTU
MATHUTHBIA CTWUIYC K 30HE
MATHUTHOIO AOATHUKA
YCTAHOBKW HYNA.

(NPUBOP NPOU3BEAET YCTAHOBKY HY/S1S)

y
AOXOATBCA BbIXOAA
NPUBEOPA N3
CrMEUMAJIBHOIO PEXWMA,;

MPEKPATUTL MNOAAYY
NOBEPOYHOW TA30BOM CMECHK

v

( wa

PucyHok K.1.1 - Anroputm yCTaHOBKM «HYAS» NPU MOMOLLN MarHUTHOro nHtepdeica.

Molwarosaa MHCTPYKLMA NO Npoueaype YCTAaHOBKU «HYNA» U COOTBETCTBYIOLLUE KAXKAOMY U3
PEKMMOB BbIXOAHbIE CUrHaNbl Npubopa npeactasneHbl B Tabaumue K.1.1. U306paxkeHna namepaembix

KOHUEHTpaunin Ha aucnnee npubopa B Tabamue K.1.1 npuseneHsbl 4nA NpUMepa U MOryT OTANMYaTbCA

OT YKa3aHHbIX.
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Tabnnuya K.1.1 — Nowarosasa UHCTP

KUunA YCTaHOBKU «KHYNA»

HOMEP LUATA

DENCTBME

UWHAUKALUA NMPUBOPA

YcTtaHoBMTe Ha npubop aaan-
Tep ana nogaum Mrc

BbIxogHble cUrHanbl B COOT-
BETCTBMWN CO 3HAYEHUEM W3-
MepPAEMOMN KOHLLEeHTPaLUK

MopainTte NOBEPOYHbIA Hyne-
Bou ras (FC Nel) cornacHo
MeTOoAMKe NOBEPKMU

BbIxogHble cUrHanbl B COOT-
BETCTBMW CO 3HAYEHUEM W3-
MepPAEMOMN KOHLLEeHTPaLUK

Hoxantecb  ctabunmsauum
MOKasaHMM Ha 3KpaHe npwu-
6opa (echn npubop nokasbl-
Ba/l HONb, TO BbIXKAMUTE HE Me-
Hee 1 MMWHYTbI C MOMEHTa

._ % Havana nogaum Mrc)
4 Boiiaute 8 CMELMAJIbHBIN
\ PEXXUM  Hactpoitkn. [na
/ A\ 3TOrO:

MoaHecuTe W yaepuBante
MarHUTHbIA CTUAYC K 30HEe
MarHMTHOro [pJaTyMKa YycTa-
HOBKW HYNS;

3enéHbin WHAONKATOPHbIN
cBeTogMo, NoracHeT B Mo-
MeHT 0BbHapy*KeHnAa MarHuT-
HOro nosA cTunyca.

Yaep»kuBaiiTe cTuayc Ao ne-
pexofa B CneuuanbHbi pe-
UM (OKoNo 5 cerkyHa)

3enéHbin WHAONKATOPHbIM
cBeTogmop, noraweH

[oxautecb noABNEHUA Ha
CBETOAMOAHOM MHAMKATOpE

Haanucu «SPEC». [Mpubop
nepesenéH B CMNMEUUAND-
HbIA PEXXUM

ENTbIN UHAMKATOPHbIN cBE-
TOAMNOL, HAYHET MUTaTb.
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HOMEP LUATA

DENCTBME

WHAUKALUA NMPUBOPA

=
T3
=

Yaanute MarHuUTHbIN CTUAYC
M3 30Hbl MarHMTHOrO AaT4MKa
YCTaHOBKMW HyAA.

EnTblt cBETOAMOA MUTAET C
yactoTtol 1 l'y; 3enéHbin UH-
AMKaTOpPHbIN cBeToaMoa 3a-
ropuTCA KaK TOJIbKO MarHuT-
HbIA CTUAYC BbINAET 3a npe-
OeNbl 30Hbl YYBCTBUTENbHO-
CTM MArHUTHOTO AATYMKa.

[na yCTaHOBKWM HyNA KpaTKo-
BPEMEHHO (NpPUMeEpPHO Ha
1 ceK) noaHecUTE MarHUTHbIN
CTUNYC K 30HE MarHUMTHOro
AAaTYMKA YCTAaHOBKU HYAA.

3enéHbin MHANKATOPHbIN
cBeTogMoA, NoracHeT B Mo-
MeHT 0bHapy*KeHMA MarHuT-
HOro noss cTuayca

Mpekpatute nogadvy nose-
POYHOro Hynesoro rasa. CHu-
MUTEe agantep AnA nojayu
MNrc n poxautecb BbIXoAa
npubopa M3 chneumanbHOro
pexuma. MNpnbop camocTosn-
TENbHO BbIMAET U3 CNeunanb-
HOro peXnma yepes 2 MUH..
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K.1.2 I'pagynpoBKa YyBCTBUTENIbHOCTU

lpagyMpOBKa YyBCTBUTEIBHOCTM MPOBOAMUTCA COrIACHO anropuTMy, NpeacTaBNeHHOMY Ha

pucyHke K.1.2
( HAYAJIO )

NOAATb MOBEPOYHYHO
FA30BYKQ CMECb

(FC N22 cornacHo METOAUKW NOBEPKH)

ACKAATBCA YCTAHOBJIEHWA
MOKA3AHWU

y

BBECTWU MPUBOP
B CNEUMANIBHBIM PEXKMM

NYTEM YAEPXKAHWA MATHUTHOMO
CTUNYCA B 30HE MAMHWTHOrO
JATYMKA YCTAHOBKW HYNA 0
3AKUFAHUA KENTOrO
WHAWKATOPHOIO CBETOJWOJA;

NOCNE NEPEXCAA NPUBOPA B
CI'IEIJ.VIAJ'IbH_JbIl‘/JI PEXXHM - YEPATb
MAFHWUTHbIM CTUNYC W3 30HbI
MATHUTHOIO AATHUKA
YCTAHOBKW HYNA

y
KPATKOBPEMEHHO MOAHECTK
MAMHWUTHBIA CTUNYC K 30HE
MATHUTHOMO AATHMKA
rPAOYUPOBKN.

(MPUBOP NMPOW3BEAET rPAAYVPOBKY)

JIOXIATECA BbIXOOA
MNPUBOPA U3
CMELMANBHOIO PEXUMA;

MPEKPATUTbL MNOAAYY
NCBEPOYHOW TA30BOMN CMECK

( KOHEL >

PucyHok K.1.2 - AnropuTm rpafyMpoOBKN YYBCTBUTENbHOCTM MO KOHLLEHTPaLUMN NPU NOMOLLN MArHUT-
Horo nHTepdelica
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BHumaHue!

PaboTbl no rpagaymposke npmbopa Npu NOMOLLUM MarHUTHOrO MHTepdelica He
TPebyloT CHATUA KpPbIWKK Kopnyca npubopa M MOryT nNpoBOAUTLCA BO
B3pPbIBOOMNACHOM 30He.

MowaroBasa MHCTPYKLMA NO npoueaype rpagynpoBKM YyBCTBUTENbHOCTM U COOTBETCTBYIOLWME
Ka*kAOMY M3 PEXKMMOB BbIXOAHbIE CMTHaNbl Npubopa npeacTasneHbl B Tabamue K.1.2. U306paxkeHuns
N3mepAeMblX KOHLEHTpaLMIi Ha gucnaee npubopa B Tabanue K.1.2 npuseaeHbl 4nA npumepa U MoryT

OT/INYATbCA OT YKA3aHHbIX.

BHumaHue!

KoHueHTpauua rasa ana rpagyMpoBKM 4YyBCTBUTENIbHOCTM npubopa npu no-
MOLLM MarHUTHOro nHTepdelica Npu NnocTaBke Npnbopa ¢ 3aBoAa-U3roToBUTENSA
ycTaHoBneHa B 50% ananasoHa uamepeHus npubopa.

MNonb3oBaTenb MOXET UIMEHUTb KOHUeHTpaumto MNIC anAa rpagynpoBKU MarHm-
TOM NPY NOMOLLM NporpammHoro obecneyeHms gna paboTbl ¢ npubopom yepes
umdposoit nHTepdeinc RS-485, nnbo noaxatoumsBINCL K npnbopy HART-kommy-
HUKATOPOM.

Tabnnua K.1.2 — MNowaroBasa MHCTPYKUUA FPaaynpPoOBKM YyBCTBUTENBHOCTHU
HOMEP LUATA JEWUCTBME UHOUKALIUA MPUBOPA

YctaHoBuTe Ha npmnbop agan- | BoixogHble CUrHaNbl B COOT-
Tep ana nogaum Mrc BETCTBMU CO 3HAYEeHUEem u3-
MepAeMOn KOHLUEHTpauum
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HOMEP LUATA

DENCTBME

WHAUKALUA NMPUBOPA

MNopaiTe NOBEpPOYHYIO raso-
Byto cmecb (FC Ne2) cornacHo
MeToAMKe NOBEPKU

BbIxogHble cUrHanbl B COOT-
BETCTBMWN CO 3HAYEHMEM W3-
MepPAEMOMN KOHLLEHTPaLUK

[oxautecb  cTtabunmsaumm
NOKasaHWN Ha 3KpaHe npwu-
6opa (He meHee 1 MUHYTbI C

— MOMEHTa Ha4ana noaayun
11211
g 1 .77 g nrc)
# 0
4 Boiigute B8 CMELUANBHBIA
Jp— PEXXUM Hactpoiiku. [AnAa
y 3TOrO:
AFM-12M ‘
—, iz ) v — "
1€ ) ©) MNogHecute u yaepxueaunTe | 3enNéHbin UHOUNKATOPHbIN
o oy

I,
— (oo

///

Y

~_

ATM-12M

o |

C
t‘.“@E T
\ O ®

l

MarHUTHbIN ctunyc K 30He
MarHUTHOro JAatynka YycCrta-
HOBKW HYANA;

cgetToamod noracHET B MoO-
MEHT O6Hapy)+(eHMF| MarHuT-
HOro nonAa ctuayca.

YaeprkuBaiiTe cTuayc Ao ne-
pexofa B CneuuanbHbi pe-
UM (OKoNo 5 cerkyHa)

3enéHbin WHAONKATOPHbIN
cBeTogmMop, noraweH

Joxautecb nNoOABNEHMA Ha
CBETOAMOOHOM WHAMKATOpe

HKENTbI MIHANMKATOPHbBIN CBe-
TOAMOA HAYHET MUTaTb.

."‘.' g/ Hagnucn «SPEC». Mpubop
S © /A nepesenéH B CMNEUUAND-
HbIA PEXXUM
Ypanute MarHuTHbIM cTunyc | HMEénTblt cBeTOAMOAL MUTAET C
M3 30Hbl MAarHUTHOTO AaT4ymnKa | yactoton 1 lNu; 3enéHblin UH-
5 YCTaHOBKW HYNA. AMKaTOpPHbIN cBeToaMon 3a-
rOpUTCA KaK TONbKO MarHuT-
HbI CTUAYC BbINAET 3a npe-
o Aenbl 30Hbl YYBCTBUTENbHO-
, Y "r' ’:;“_‘r‘ C CTM MarHUMTHOro AaTymKa.
o * . [N
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HOMEP LUATA

DENCTBME

WHAUKALUA NMPUBOPA

Ona rpagynmpoBKM MO KOH-
LEHTPaLMnN KPaTKOBPEMEHHO
(npumepHo Ha 1 cekyHAay)
nogHecuTe MarHWUTHbIA CTU-
NyC K 30He MArHMTHOro AaTt-
YMKa rPaZYyNPOBKM.

3enéHblii WHAMKATOPHbIM
cBeTOo4MOA, MOracHeT B MO-
MeHT 0bHapy*KeHUA MarHuT-
HOro nNosA cTuayca

MNpeKpaTuTe nogady nose-
poyYHo razosoi cmecu. CHu-
MUTE ajantep Aaa nogayu
MNrc n poxautecb BbIXoAa
npubopa M3 chneumanbHOro
pexxunma. MNpubop camocTon-
TeNbHO BbIAAET U3 Cneymanb-
HOFO perKnma yepes 2 MUH.
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K.2 OnucaHue pabotbl c MarHUTHbIM UHTeppencom gna mogenein UTM-12M,

M3roToBJIeHHbIX € anpensa 2023 r.

K.2.1 Hasurauma no meHio

Ona paboTbl U HaBMrauum No mMeHo Npubopa HeobxoAMMO NoAHECTU U/UAn yaepKaTb mar-

HUTHbIN CTUAYC B 30HE MarHUTHOTO AaTyMKa Nnpubopa (pmcyHoK K.2.1).

AFM-12IV

‘ S

AT

PucyHok K.2.1 — Micnonb3oBaHWe MarHUTHOrO CTUAyca

B @

YnpasneHue:

1) YnepxaHue 3 cek. — BBOJ, 3HaYeHUS
2) MoaHecTn KpaTKoBpemeHHO — «Bnepea/YsenmyeHune»

@ 1) YaepkaHue 3 cek. — BxoA/BbIX0A, U3 MEHI0
2) MMoAaHecTM KpaTKoBpeMeHHO — «Haszaa/YmeHblueHue»
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L2 - HacTpowka MNopora 2

©

CABL — I'pagyMpoBKa KOHLLEHTPaLum

C)

A

A

ZERO — 'papyvpoBKa HyAnA

C)

A

INIT— C6poc K 3aBOACKMM HacTpoliKam

e,

lo

GAS— lNepeKkntoyeHne mexKay AOCTYNHbIMWU rasamm

C)

A

3

ADDR — MameHeHMe agpeca MODBUS

)

A

LHr2 — bnokuposka pene 2

(C)

A 4

LHrl — bnoknpoBsKa pene 1

®

A

A

RELd — CocToAHMe AMarHoCTUYecKoro pene

C)

A 4

REL2 — CocTtoaHue pene 2

v

REL1- CocTtosAHMe pene 1

v

b

HYST— HacTpolika BefInunHbI rucTepesmnca

e,

L1 — HacTpoiika nopora 1

PucyHok K.2.2 — CTpyKTypa MeHto
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K.2.2 MeH10

Ona Bxopa B meHio [pubopa HeobXoAMMO yAep)KaTb MArHUTHbIA CTUAYC He MeHee

©

3 ceK B 30HEe MarHUTHOrO AaT4YMKa .
Mpw ycnewHom BXoAe Ha CBETOAMOAHOM UHAMKATOPE 0TO6PasnTbCA — NePBblA NYHKT MEHIO

«HacTpolika MNopora 2» (pucyHok K.2.3)

] o I
]

O O (@]

PucyHok K.2.3 — MNepsbiii NyHKT meHto Mpunbopa «Hactporika NMopora 2»

Ona Bbixoga w3 meHo [pubopa Heob6XoAMMO yaep:KaTb MarHUTHbIA CTUAYC He MeHee

©

3 ceK B 30He MarHUTHOro AaT4ynKka ‘
OCHOBHbIE HACTPOMKU MEHIO U UX HASHAYEHUE
OTtobpakeHne Ha CBETOAMOAHOM MHAMKATOPE OCHOBHbIX HACTPOEK MEHIO U MX Ha3zHayeHue
npeAacrtasseHbl B Tabauue K.2.2.1.

Tabnmua K.2.2.1 — OcHOBHbIE HaCTPOMKN MEHIO

IYHKE Mokasanua HasHaueHue HacTPOoIKK
MeHI0 CBETOANOA4HOro MHAMKATOpa
1 S B L2 — HacTtpoika Mopora 2
I
I
2 e T Sy I S — CALB — 'pagynpoBKa KOHLEHTpaumm
I I
e
3 e W — ZERO - I'pagynpoBKa HyAnA
N
LI
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L7l Mokasauus HasHauyeHue HacTpoiiKK
MEHIo CBETOAMOAHOrO MHAMKATOpa
4 : INIT — cbpoc K 3aBOACKMM HacCTPOMKam
‘ ‘ ‘ 'U U L |' U [lpumeyaHue: 3aBOACKME HACTPONKM npubopa
@, ) GO
‘ H " ” " u npuseseHbl B Tabamue K.2.4.1
o O o oA
5 _ —H Yy p— GAS — nepekntoyeHue mexay AOCTYNHbIMWU razamm
= |= HE % (N8 NpnbopOB Ha HECKO/IbKO ra3os)
O—OSO_O
6 N : ADDR — nameHeHune agpeca 8 MODBUS
o) O—O_O:
7 ‘ ‘ ' ’ ' ' U D—| LHr2 — BKkAtoueHne/oTKA0YEHNE BNIOKMPOBKU
pene 2 npu NpeBblWeHun nopora 2
N |
8 LHr1 — Bk/tOYEeHME/OTKNOUEHNE BOKUPOBKYU
= = HH % = pene 1 npu npesBbiweHnn nopora 1
O ) o o
9 e RELd — nsmeHeHue coctoaHuA
‘ ‘ U ' U l ] D ' AUarHocTnyecKkoro pene
@D @G 0 Iy,
‘ ‘ ' ' U ' ' ' (HopmanbHO 3aMKHYTOE/ pasoOMKHyTOE)
®) O—O—O—
10 - = - REL2 — nameHeHue coctonaHuna pene 2
H = % = ] % H (HopmManbHO 3aMKHYTOE/Pa30MKHYTOE)
®) O—O—O—
11 - REL1 — nsmeHeHue coctoaHua pene 1
H = % = ‘ ‘ = (HopmanbHO 3aMKHYTOE/Pa30OMKHYTOE)
O O—O—OL:

112



MyHkT NMokasaHus
MEHIo CBETOAMOAHOTrO UHAMKATOpa

HasHaueHue HacTpoiIKkKu

12 HYST — HacTpoliKa BeIYNHbI FTncTepesunca

|
N o |

e O O
13 ' ’ ' ‘ ’ L1 — HacTpoWKa BennymnHbl Mopor 1
O|—O 'O o ’

Ansa exoda 8 HacmpolKy: yaepKaTb @

Ana nepemeuweHuUs mexoy nyHKmMamu enepeo: noAHECTUN KPAaTKOBPEMEHHO K @

©

Ans nepemeujeHUA MeXOyY NyHKMAMU HA3d0: NOAHECTU KPAaTKOBPEMEHHO K ‘

And 8bix00a U3 HACMPOUKU/MeH0: yaepKaTb

ONMUCAHUE NOAMEHIO OCHOBHbIX HACTPOEK NMPUBOPA
OTobpaxeHne Ha CBETOAMOAHOM UHAMKATOPE NOAMEHIO OCHOBHbIX HAaCTPOEK M MX Ha3Haye-

HMe npeacTassieHbl B Tabanue K.2.2.

Tabnumua K.2.2 — NoaMeHI0 0CHOBHbIX HaCcTpPoeK

HaumeHoBaHue NMokasaHua Ha3HauyeHue

HacTPOWKH CBETOANOA4HOro MHAMKATOopa

[na LHr1/LHr2 — BkAoYeHne 610KK-

‘ ' ’U Ul ' ' POBKM.
LHr1 ‘ ' |-| |: |—' Ana RELd/ REL1/ REL2 - HopmanbHO
LHr2 o el g ammmm 3aMKHYTOE pene.
RELd
REL1 Ona LHrl/LHr2 — oTkntoueHne 610Ku-
REL2 \ J' ' POBKM.
G

J_
H

' ' ' [na RELA/ REL1/ REL2 - HopmanbHO
A

@)
I
@)
U
Q,
|
@)

pPa3oMKHyTOe pene.
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HanmeHoBaHue

NMokasaHua

- HasHaueHue
HaCTPOUKH CBETOAMO4HOrO UHAMKATOpaA
L1 YcTaHoBNEeHMEe HeobxoAMMOoro 4mc-
L2 ‘ ‘ |—| '—| ‘ | ‘ ’ JIOBOrO 3HaYeHuA
oo || LI
ADDR N Ve o ’
HYST
S |-” ' H ‘ Bbibop Kopaa rasa
B 0
(e @) o o
‘ : : ‘ H ‘ OKHO noAaTBEPKAEHNA AENCTBUA
Bce ‘ H—% H 5—:
o e) o O A
OwwnbKa/HencnpaBHOCTb
N
‘ ‘ ' U U U ‘ ’ [pumeyaHue: NepeyeHb BO3MOKHbIX
- D D
‘ ' U' ' ‘ ’ HeucnpaBHOCTel npuBeaeH B Tab-
(RN
_ - _ _ nnue K.2.5.1
K.2.3 Anroputmbl aeiicTsuii npu HacTpoiike npubopa
HACTPOWKA MOPOrFA 2

[na HacTpoliku Mopora 2 HeobXx0AMMO BOMTU B MeHI0 Npubopa —> BbIGpaTb HAaCTPOMKY «L2»

- yAaepxatb @ —>/[eCTBOBATb B COOTBETCTBMMU C a/ITOPUTMOM, NPUBEAEHHbBIM Ha pUCyHKe K.2.4.

114



L2

Ona rpagyvpoBKM KOHUEHTpauMmM HeobxoAMMo BOWTM B MeHo npubopa —-> BbibGpaThb

HacTpoiKy «CALB» = yaeprKaTb @ - AeicTBOBaThb B COOTBETCTBUMN C aITOPUTMOM, NPUBEAEHHbIM Ha

pucyHKe K.2.5.

PucyHok K.2.4 — Anroputm HacTpoiku Mopora 2

rPAOYNPOBKA KOHUEHTPALWA

[MoOHEeCTH K (Q) MogHecTH K (C)
YMEHbLUWTE YBENUYNTL
— Beoa 3Ha4YeHuA i
Hazan MoaTBepauTE
Yaep#aTte (O) Yaep#ate (C)
Her MoaTeep#aeHne Oa
Yaepwarte (Q) Yaep#atb (C)

C

CABL

MMogHeCTH K (O) MNogHecTH K (C)
YMEHBLLUMTE YBENUYUTE
— BeOO 3HAYEHWA —
Hasan MoaTEEpOMTE
Yaep#aTths (Q) Yaep#ats (C)
Het MNoaTeepxaeHne Oa
¥aep#aTte (O) Yaep#ate (C)

PucyHoK K.2.5 — Anroputm rpagympoBKU KOHLLEHTpaLUMK
rPAOYWUPOBKA HYNA

[na rpafayvpoBKM HyNa HeobxoaMMOo BOUTM B MeH0 npubopa = BbibpaTb HAaCTpoiKy «ZERO»

- yaeprKaTtb @ —>/[eiNCcTBOBaTb B COOTBETCTBUM C a/ITOPUTMOM, NPMBEAEHHBIM Ha pUCyHKe K.2.6.
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( ZERO )

TekylES NOKA3AHWE
KOHLEHTPALMN Na

HeT

Yaep#ath (O) QOHYNUTL? Yaep#atk (C)

PucyHOK K.2.6 — Anroputm rpagympoBKU HYNA

CEPOC MPUBOPA K 3ABOAICKUM HACTPOUKAM

Ana cbpoca npnbopa K 3aBOACKMM HAaCTpOMKam HeobxoaMMOo BOUTM B MeHto nprubopa = Bbl-

6paTb HacTpolKy «INIT» = yaepskaTb @ —>/[eiCcTBOBaTb B COOTBETCTBMM C aNTOPUTMOM, NPUBEAEH-

HbIM Ha puUcyHKe K.2.7.

( INIT )

Het MoATEEep#aEHHE Oa
Yaep#aTte (O) Yaep#ate (C)

PucyHok K.2.7 — Anroputm cbpoca npnbopa K 3aBOACKMM HaCTPOMKam

NEPEKNIOYEHUE MEXAY AOCTYNHbIMU TASAMU

[na nepekntoyeHuns rasa npubopa (Mpu HAAUYUU HECKO/bKUX 20308) HEOBXOAMMO BOWMTU B

MeHIo npubopa —> BbI6paTb HAcTPOIKy «GAS» = yaeprKaTtb @ —>AeicTBoBaTh B COOTBETCTBUM C an-

ropuTMOM, NPUBEAEHHbIM Ha pUCyHKe K.2.8.
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( GAS

MogHecTH K (O) MoaHecTH K (C)

MpenwecTBY OWMA CrneayoLwui

— Kog rasa —

Hazan MoaTeepauTe

Yaepxarts (O) Yaepxats (C)
Her MoATBEPHOEHHE Oa

Yaepxare (O) Yoep#wate (C)

PucyHok K.2.8 — Anroputm nepekntoyeHuna rasa
M3MEHEHUE AAPECA MODBUS

Ona wnameHeHuns agpeca MODBUS Heobxoaumo BOWTM B MeHio npubopa —> BblibpaTb

HacTpoiKy «ADDR» = yaep»aTb @ —>AencTBoBaTb B COOTBETCTBMU C aITOPUTMOM, NPUBEAEHHbIM

Ha pucyHke K.2.9.

( ADDR )

[MooHECTH K (O) MNogHecTH K (C)
YMEHbLIMTL YBENUYKUTL
— Beog 3Ha4YeHUA —
Hazan MoaTeepauTE
Yaep#aTte (O) Yaep#ate (C)
Het MNoaTeepHaEHne Oa
Yaepwarts (Q) Yaep#arb (C)

PucyHok K.2.9 — Anroputm nameHeHuna agpeca MODBUS
[dnana3oH yctaHoBKM agpeca MODBUS — ot 1 go 247.
B/IOKUPOBKA PEJIE 2 NPU NPEBbLILLEHUU NMOPOTA 2

[na 6NOKMPOBKKM pene 2 Npu NpesblleHnn nopora 2 npubopa HeobXoANMMO BOWTU B MEHIO

npubopa - BbibpaTb HACTPOMKY «LHr2» = yaepxaTtb @ —>/[e/CcTBOBATb B COOTBETCTBMM C aNrOpPUT-

MOM, NpuBeaeHHbIM Ha pucyHKe K.2.10.
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LHr2

Beog 3Ha4YeHUA

MoaHecTH K (C)

PucyHoK K.2.10 — AnropuTm BKAKOYEHUA/OTKNOYEHNA BNOKMPOBKM pene 2 Npu NPeBbILLEHUN

MogHecTH K (O)
LoCH
Hazan
Yaep#aTte (O)
Het
Yaepwarte (Q)

MNoateepxgeHue

nopora 2

UnLH
MoaTeepauTe
Yaep#ate (C)
Na
Yaep#atk (C)

B/IOKUPOBKA PEJIE 1 NPU NPEBbILLEHUAN NOPOTA 1

[na 6nokmpoBKM pene 1 npu npesbilweHnn nopora 1 npubopa HeobxoaMMO BOUTU B MEHIO

npubopa -> BbIbpaTb HACTPOMKY «LHrl» - yaepkatb @ —>/[eCTBOBATb B COOTBETCTBUWN C aNIFOPUT-

MOM, NpuBeAeHHbIM Ha pUcyHKe K.2.11.

(

LHr

MogHecTH K (O)

Beoqg 3HadveHus

MogHecTH K (C)

LoCH
Hazag
Yaepwarte (Q)
Het
Yaep#aTth (O)

PucyHok K.2.11 — Anroputm BKIOYEHMA/OTKAIOUYEHNS BNOKMPOBKK pene 1 npu npesbllleHnmn

MoaTeepHaeHHE

UnLH
MoaTeepauTe
Yaep#atk (C)
Oa
Yaep#ars (C)

noporal
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M3MEHEHUE COCTOAHUA ANATHOCTUYHECKOIO PEJIE

AnAa nameHeHMA COCTOAHUA AMArHOCTUYECKOro pene an6opa HeO6XO,CI,MMO BOWTU B MEHIO

npubopa - BbIbpaTb HacTpoiKy «RELA» = yaepKaTb @ —>AeACTBOBATb B COOTBETCTBUM C a/ITOPUT-

MOM, NPUBEAEHHbIM Ha PUCYHKe K.2.12.

( RELd )

MogHecTH K (O) MogHecT K (C)
LoCH UnLH
- Beof 3Ha4YeHnA -
Hasan MogTeepauTh
YAEpKaTe (O) Yaep#ate (C)
Het MoATeep#aeHHe na
Yoep#ats (O) Yaep#arts (C)

PucyHoK K.2.12 — AAropuTM M3MEHEHUA COCTOHUA ANArHoCcTnYeckoro pene npmubopa
MpMMeHEeHNe HaCTPOEK NPOUCXOAMUT NOCNE BbIXOAA U3 MEHIO.
U3MEHEHUE COCTOAHWUA PENIE 2

Ona nameHeHus coctonaHma pene 2 npubopa HeobxoAMMO BOUTM B MeHIo Npubopa = BblbpaTb

HacTponKky «REL2» = yaep:kaTb @ - AencTBOBaThb B COOTBETCTBUM C a/IFOPUTMOM, NPUBEAEHHbIM Ha

pucyHke K.2.13.

( REL2 )

[MooHeCTH K (D) MogHecTH K (C)
LoCH UnLH
— Beoa 3Ha4YeHWA i
Ha3zan MoaTeepauTe
Yaep#aTte (O) Yaep#ate (C)
Het MNoateepxgeHue Oa
Yaepwarts (Q) Yaep#arb (C)

PucyHok K.2.13 — Anroputm nsmeHeHUs cocToaHuma pene 2 npubopa
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MpUMeHeHWe HaCTPOEK NPOUCXOAUT NOC/E BbIXOAA N3 MEHHO.

M3MEHEHUE COCTOAHUA PENE 1

[na nameHeHuna coctoAaHuA pene 1 npubopa HeobxoanMmo BOMTM B MeHto npmnbopa = BblibpaTthb

HacTpolKy «REL1» - yaep»KaTb @ —>/eiCTBOBATb B COOTBETCTBUM C a/ITOPUTMOM, NPUBEAEHHbIM Ha

pucyHke K.2.14.

(

REL1

MogHecTH K (O)

MpuMeHeHWe HaCTPOEeK NPOUCXOAUT NOC/E BbIXOAA N3 MEHHO.

LoCH
Hazapn
Yaepwarte (Q)
Het
Yaep#aTth (O)

Beoqg 3HadveHus

MogHecTH K (C)

MoaTEEp#AEHHE

UnLH
MoaTeepauTe
Yaep#atk (C)
na
Yaep#atk (C)

PucyHok K.2.14 — Anroputm nameHeHus coctoaHua pene 1 npmnbopa

HACTPOMKA BEIMYUHBI TUCTEPE3UCA

[nAa HaCTPOMKM BeNNYMHBI TMcTepesnca npnbopa Heobxoammo BOMTU B MeH0 npubopa —> Bbli-

HpaTb HacTpoiKy «HYST» > yaepskaTb @ —>0eincTBoBaTh B COOTBETCTBMM C a/ITOPUTMOM, NPUBEAEH-

HbIM Ha pucyHKe K.2.15.

HYST

YMEHBLUMTE

rNogHecTH K (O)

Hazan

Het

Vaepath (0)

Beof 3Ha4YeHMA

MogTeepxocHUe

Vaepath (0)

MoaxecTn K (C)
YBENWYMTE
MoaTeepanTE
Yaepwarts (C)
Oa
Yaepwarts (C)

PucyHoK K.2.15 — Anroputm HaCTpOMKK 3HAYeHMA rncTepesunca
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HACTPOMKA MOPOrA 1

[na HacTpoWku MNopora 1 HeobxoAMMO BOMTM B MeHt0 Npubopa —> BbI6paTb HAaCTPOMKY «L1»

- yAepxaTtb @ —>eCTBOBATb B COOTBETCTBMMW C a/IFOPUTMOM, NPUBEAEHHbBIM Ha pUCYHKe K.2.16.

C - )

[MooHecTH K (O) MoaHecTH K (C)
YMEHbLUUTE YEENUYNTE
— B0 3HAYEHUA —
Hazan MogTeepouTL
Yaep#aTts (0) Yaep#athk (C)
Het MNoaTeepXaeHne na
Yaep#aTths (Q) Yaep#ats (C)

PucyHok K.2.16 — Anroputm HacTponKku Mopora 1

K.2.4 MapameTpbl 3aBOACKMX HACTPOEK MO YMOJIYAHUIO

Tabnumua K.2.4.1 — MNapameTpbl 3aBOACKMX HACTPOEK NO YMOYAHUIO

HanmeHoBaHue napametpa 0O603HauyeHue 3HayeHue
Mopor 2 L2 20%
Appec MODBUS ADDR 1
Bnokuposka pene 2 LHr2 OTKNOYEHO
bnokupoBKa pene 1 LHr1 OTKNOYEHO
CocToAaHMe gMarHoCTMYecKoro pene RELd HOPMaJIbHO 3aMKHYTO
CocToaHue pene 2 REL2 HOPMa/ZIbHO PAa30MKHYTO
CocTtoaHue pene 1 REL1 HOPMAaJIbHO PA30OMKHYTO
Mvctepesnc HYST 0%
Mopor 1 L1 10%
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K.2.5 MNepeyeHb BO3MOKHbIX OLLIMOOK, OrpaHMUYEeHUA U HeucnpaBHocTel

Tabnnua K.2.5.1 — MNepeyeHb BO3MOMKHbIX OLLUMOOK N HENCNPABHOCTEN

O603HaueHMe napameTpa

an'-IMHa BO3HUKHOBEHUA U MeTOoA YCTPAHEHUA

L2

YcTaHOBANEHO 3HaYeHMe npesbiwatowee MNopor 1

CABL

MokasaHuAa npmubopa pasHbl HyAt0. [IpoBeaeHMe rpaayMpPOBKU He-
BO3MOXHO, ec/i1 NoKa3aHuA npmbopa meHble 10 % oT npeaena

namepeHuna

ZERO

TeKyllee noKkasaHMs KoHUeHTpaumn Ha 10% bonblie npegena us-

mepeHunAa

INIT

BHyTpeHHsA owmnbKa npubopa. Heobxogmma AnarHocTMKa

GAS

1) Ecnv npubop HacTpoeH Ha onpeaeneHne TONbKO O4HOro
BeLlecTBa, TO U3MEeHeHne Homepa rasa HeBO3MOXHO

2) Ecnu nocne nepekntoveHUs HOMepPA rasa U CoOXpaHeHun
HacTpoek Npubop nepecTtan pearMpoBaTb Ha KOHLEHTPa-
LMI0, TO HEOBXOANMMO NEPEKNOYUTLCA 06PATHO U NpoBe-
pUTb Hannuune peakumun. Ecnm BocctTaHoBUANACH — 3HAUUT B
npubope nospeannacb 3anncb A8 KOHKPETHOro TMNa rasa.
Ecnv nocne Bo3BpaTa HacTpoek NpMbop HUYEro He NOKasbl-
BaeT, TO HeobxoaMMa AMArHOCTMKA, BO3MOXKHO NOBpeXKae-

HWe BHYTPEHHEeN NamATK.
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MpunoxeHune Ji

MepecuyeT 3HaueHU KOHLEHTpauuii rasos/napos, Kaanbpyemoix

no KpoccoBomy rasy (nponaxy)

3HayeHune KoHueHTpauum (B %HKIMP) uenesoro rasa, kaambpyemoro nogadveit MrcC nponaxa,

onpeaensaetca no popmyne:

Cusm. (%HKIIP) =

Cnrc'M-100%

(1.1
C1i00 ( )

raoe Cusm. — KOHUEHTpauma B % HKIMP, cooTBeTcTBYIOWAA noaaHHom MIC nponaHa;

Cnrc — KoHUeHTpauuma MI'C nponaHa, nsmepsiemas B 06 bEMHbIX A0NAX;

M — MmacwTabHbIn KoaddnumeHT (cm. Tabanuy /1.1);

C100 — KOHUEHTpauua Lenesoro rasa/napa, nsmepaemasn B 06bEMHbIX 40NAX, COOTBETCTBY!IO-

wan 100% HKMNP uenesoro rasa/napa (cm. Tabaunuy I.1).

[aHHble ANnA nepecyeTa KOHUEHTPALMIA LieNeBbiX ra3oB C KaAMB6pPOBKOM No nponaHy npuse-

AeHbl B Tabanue /1.1

Tabnuvua /1.1 — KoappuumeHTbl NnepecyeTa LenesbiX ra3oB ¢ KaMBPOBKOKM MO NponaHy

HWKHUIM KOHLUEeH-
MacLuTabHbli TPAUMOHHbIN

No Havmerosarine dopmyna KO3pOUUMEHT K npeaen CCbINIOYHbIN AOKYMEHT

LLeNeBoro KOMMOHEHTa

nponaHy BOCM/lAMEHEHMUA,
HKMP, % 06.

1 | NponaH C3Hg 1,0 1,7 FOCT 31610.20-1-2020
2 | JTaH CoHs 1,0 2,4 FOCT 31610.20-1-2020
3 | H-bytaH CaH1o 1,0 1,4 FOCT 31610.20-1-2020
4 | N306yTaH CaH1o 1,0 1,3 FOCT 31610.20-1-2020
5 | NeHTaH CsH1z 1,0 1,1 FOCT 31610.20-1-2020
6 | UuknoneHTaH CsHio 1,0 1,0 MOCT 31610.20-1-2020
7 | H-TekcaH CeH1a 1,0 1,0 FOCT 31610.20-1-2020
8 LnknoreKkcaH CeH1z 1,0 1,0 MOCT 31610.20-1-2020
9 | OTuneH CoHy 1,0 2,3 FOCT 31610.20-1-2020
10 | MeTaHon CH3OH 1,0 6,0 FOCT 31610.20-1-2020
11 | H-TenTaH C/Hs 1,0 0,85 FOCT 31610.20-1-2020
12 | NponuneH C3Hs 1,0 2,0 FOCT 31610.20-1-2020
13 | dTaHon C,HsOH 1,0 3,1 FOCT 31610.20-1-2020
14 | Tonyon (metunbeHson) C;/Hs 1,0 0,5 FOCT 31610.20-1-2020
15 | beHson CeHe 1,0 1,2 FOCT 31610.20-1-2020
16 | 9TnnbeHson CsH1o 1,0 0,8 FOCT 31610.20-1-2020
17 | AueToH (CHs).CO 1,0 2,5 FOCT 31610.20-1-2020
18 | N-Kcunon CeHa(CH3)2 1,0 0,9 FOCT 31610.20-1-2020
19 | O-Kcunon CeHa(CH3)2 1,0 1,0 FOCT 31610.20-1-2020
20 | M3onponaHon C3HsO 1,0 2,0 FOCT 31610.20-1-2020

Tonaueo gmnsenbHoe MOCT 31610.20-1-2020
211 1o roct 305-2013 0,72 0.6
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HanmeHoBaHue

MacwwTtabHblii

HUXHUIM KOHLUEeH-
TPALMOHHbIM

Ne LLeN1eBOrO KOMMOHEHTa dopmyna Ko3pPULMEHT K npegen CCbINOYHbBIN OKYMEHT
nponaHy BOCMN/JIaMEHEHUS,
HKNP, % o6.
22 | bytunayertat CgH1202 1,3 1,2 FOCT 31610.20-1-2020
23 1,3-bytagueH (gusu- CaHe 0,15 14 MOCT 31610.20-1-2020
HWA)
24 | 1-TekceH CeH12 1,0 1,2 Mo BCH 64-86
25 | 1-byteH CsHs 1,0 1,6 FOCT 31610.20-1-2020
26 | U306yTuneH i-C4Hs 1,0 1,6 FOCT 31610.20-1-2020
beH3nH MOCT 31610.20-1-2020
27 | aBTOMOBUAbHbIN MO -—- 1,0 1,4
FOCT P 51313-99
KepocuH no MOCT 31610.20-1-2020
28 | 1oCT P 52050-2006 08 0.7
29 | U3oneHTaH CsHiz 1,0 1,3 FOCT 31610.20-1-2020
30 | Napbl HedTENPOAYKTOB - 1,0 1,26 Mo BCH 64-86
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