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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);
- UcKkpobesonacHas anekTpmyeckas uenb (FOCT 31610.11-2014).

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

BHMmaHue!

Mepen MOHTaXXOM U 3KcnyaTaumel rasoaHanunsartopa MMM-12M o3HaKombTecb

C AaHHbIM PYKOBOACTBOM MO 3KCMAyaTaLum.
dKcnayataumMa He B COOTBETCTBUM C TpeboBaHMAMM [AHHOIO PYKOBOACTBA
MOKET NPUBECTMU K BbIXOAY razoaHamM3aTopa 13 cTpos.

BHMmaHue!

PekomeHaoBaHO nepea nposeaeHMeM onpoboBaHUA, Hauya oM 3KCMyaTauumn n

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:

UrM-12M-XX .
L_marepuan kopnyca: A — alloOMUHU A

C—cTanb
TMn Kopnyca: 1 — kopnyc XD-IL ainbo XD-SIL,
B 3aBMCMMOCTM OT MaTepurana kopnyca (Limatherm)
3 — kopnyc BAA-PCM-0-D (BanaH)

Mpumep 3anucu: NMM-12M-1C — 2a30aHaau3amop cmayuoHapHelil UFM-12M e cmansHOM Kopnyce
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 ra3oBasd CMech;

M4k — npegenbHo 40NYCTUMAA KOHUEeHTpauusa;

MK — NepCoHaNbHbIN KOMMNbIOTEP;

no — nporpammHoe obecneyeHue;

rfc — nacnopr;

rnT6 — NpaBuia TeXHUKM besonacHocTy;

331 — npaBuAna aKcnayaTauMn 31eKTPOYCTaHOBOK NoTpebuTenei;
P3 — PYKOBOACTBO MO 3KCMAAyaTaumu;

TO — TexHu4yeckoe 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  onpeaesieHns
N NoAaTBEpPXKAEeHMA AeNCTBUTENbHbBIX 3HAYEHUN METPOIOTMYECKMX XapaKTepPUCTUK U (Man) npurogHo-
CTU K MPUMEHEHUIO CPpeacTBa M3MEPEHUI, HEe NOAJEKALLErO rocyAapCTBEHHOMY METPO0rMYECKOMY
KOHTPOAIO U HaA30py.

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

OTBETCTBUNA CPEeACTB M3MepeHVIl7I METPO/IONMHYECKUM XapPaKTEPUCTUKAM.

* - 3HauyeHus HKIP roptounx rasos yKkasaHbl B cooTBeTcTBUM ¢ TOCT 31610.20-1-2020. 3HayeHua HKMNP ana napos HedTe-
NPOAYKTOB YKa3aHbl B COOTBETCTBUMN C HALMOHA/IbHbIMW CTaHAAPTaMMU Ha HehTENPOAYKTbl KOHKPETHOrO BUAA.

MO A nmeeT BO3MOXKHOCTb OTOBPAXKEHUs Pe3ysbTaToB U3IMEPEHUIN MO U3MEPUTENbHBIM KaHaNam BpeaHbIX ra3oB B
eAMHNLAX U3MEPEHMI MaCcCcoBOMN KOHLEHTpauum, mr/m3. MepecueT 3HaUEHUI coaep aHma onpeaeniemoro KOMMNOHeHTa,
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 M3MepPeHMA 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 LLe/IEBOrO ras3a, MOXET YCTaHaB/ANMBATbCA OAUH U3 Nepeyunc-
JIEHHbIX TUMOB ra30BbIX CEHCOPOB: ONTUYECKUN, INEKTPOXMMUNYECKUIA, GOTONOHU3ALNOHHDIN.

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

UIM-12M nmeeT CBETOBYIO CUTHAIN3ALMIO U NepeaaeT U3MePUTENIbHYI0 MHGOPMALMIO BHELL-
HUM 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 TPebHOBaHMAM HOPMATUBHOM AOKYMEHTALUM NPUBELEHHON B
Tabauue b.1 MpunoxkeHuns b.

CBeaeHNA O MNOYYEHHbIX cepTUdMKATaX U paspellnTeslbHON AOKYMEHTauuuM npuBeneHbl

cante dMMU-Mpunbop - www.igm-pribor.ru.

1.2 O6nacTb NpuMmeHeHus

B3pbiBoonacHble 30HbI KnaccoB 1 1 2 no NOCT 31610.10-1-2022 kaTeropuii B3pbiIBOONACHbIX
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 06bEKTDI, TPebyoLLME KOHTPOIA 3ara3oBaHHOCTU:
- 30Hbl Pa3rpysKkn/norpysKm cbipbs;
- XpaHWAULLA CblipbA U FOTOBOWM NPOAYKLUMU;
- HACOCHble CTaHUWUK;
- KOMMPEeCCopHble 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.

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.

MPBMN.413347.005-01P3 Bepcusa 1.12 17/07/2024
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u5

188

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

134 57

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 (pPUCYHOK 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 3HAYEHMA NU3MEPEHHOWN KOHLUEHTpauum Ha gmucnniee.
UIM-12M B 3aBUCUMMOCTU OT TUMA KOHTPOJIMPYEMOTO ra3a MOXKET OCHALLLATbLCA ONTUYECKUM,
3/IEKTPOXUMMUYECKMM UAN GOTOMOHU3ALMOHHBIM ra30BbliM CEHCOPOM.
BkntoueHne npnbopa ocyLLecTBASETCA aBTOMATUYECKM NpY nogaye nutaHua. MNogadva npobol
K razoomy ceHcopy UIM-12M B WTaTHOM peXXUMe OCYLLecTBASETCS NOCpPeacTBOM CBOOOAHOM

anooysun. lonyckaetca NpUHyANTENbHAA noaada Npobbl yepes agantep MIC.

Y3ENn
OBPABOTKH

Y3EN
YCTAHOBKW CEHCOPA FANKA DUKCALIMK
DPUBTPA

KOMYX

_ Y
[ 3ALIWTHBIN &““ﬁ-—ﬂf‘j

PucyHoK 7 — OcHOBHOW PYHKLMOHANbHbIN cocTas UTM-12M

10
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‘ KOPMYC ‘
FA30AHANU3ATOPA

Moavnb
KOMMYTALIMA

MOAYNb
NHAWMKALVK

KPbILWLWKA- KOPMYCA
FTA3B0AHANMU3ATOPA

BMHT - 3A3EMNEHMA

¥3EN
YCTAHOBKM CEHCOPA

HEBHINAAAOUIME BUHTHL OUKCALIAY
MOAYNA WHAWKALMIA

CTOMOPHBIA BUHT
KPBILLKKW  KOPMYCA FASOAHANWIATOPA

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

1.3.4 OnuncaHue NMUEBON NaHeNU

Jlnuesas naHenb CAYKUT ANa oTobparkeHUs MHbopmaLmm 06 M3MepseMon KOHUEHTPALMK, a

TaKXXe pPEeXMMOB pPaboTbl M COCTOAHUIM NPEBbLIWEHUA YCTAHOBAEHHbIX MOPOroBblX 3HAYEeHUM

3arasoBaHHOCTM NMOAb30BaTeNto. TaKXe Ha I'IVILI,GBOVI naHean yCtaHOB/1IEHblI MarHUTHblIEe OAaTYUKUN ONA

paboTbl ¢ NpMbopOom BO B3pbIBOONACHOM 30He 6e3 npeKpalleHns nogadym NMTaHus.
Ha nnuesoit naHenn UTM-12M pacnonoxeHbl (pUCyHOK 9):

- 30Ha MArHUTHOro AaT4nKa YCTaHOBKWU HYNA;

30Ha MArHMTHOTO AaT4yMKa rpafynpoOBKK;

- CBETOAMOAHbIN NHAMKATOP;

- WHAMKaTOpHbIN cBeToamon « TPEBOTAy;

- MHAMKaTOopHbIM cBeToanos « AUATHOCTUKAY;

- MHAMKaATOpPHbIM cBeToanoa «MEPEOAAYA JAHHbIX»;

- WHAMKaTopHbIN cBeToamoa « HOPMAY,

11
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‘ CBETOAMOOHbIN

MHOWKATOP
30HA MATHUTHOIO E.A'I"-MKA‘ 30HA MAMHWUTHOIO OATYWMKA
A
g} S|
\ Vi \
< : m :
MHﬂHKATDPHbIM MH,[[MKATOPHbIIﬁ

CBETOAMOA CBETOAMOA
«TPEBOIA» «HOPMA»

MHﬂMKATOPHbIM IAH,EI,MKATOPHbII/I

CBETOAMOA CBETOOMOL
«AUATHOCTUKA» «EPEAAYA AAHHbIX»

PucyHok 9—- ﬂMLI,eBaﬂ naHen 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 y3/1e 06paboTKkM npubopa. BHewHN Bua N GYHKUMOHAIbHOE Ha3HaAYeHne KneMm NoaKto-
YeHWA BHELHWUX /1EKTPUYECKUX Lener npeacTaB/eHbl 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:

KNeMMbl Nogaun NuTaHus;
- KnemMmbl MHTepdenca TOKOBOM NeTnu;

- Knemmbl UHTepodelica 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



OnuncaHune n paborta npmubopa

’KJ’IEMMI:I MHTEPGJEF!CA‘ KJIEMMbI PENE ‘
RS-485 MEPBOIO MoOPOTA

‘ KNEMMbl WHTEP®ENCA ‘

T KNEMMbI PENE
TOKOBOW NET/IN

BTOPOIro MOPOrA

I KNEMMbI NMOAAYM ’

KJIEMMbI PENE
NMATAHWA

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

S ICRCONCRONCNCONORONCORORORCRE)

I]I]I]I]I]I]DDDD[
nnnnnknnnn

30HA HACTPOWKMK 30HA HACTPOWMKMU

NAPAMETPOB NAPAMETPOB
WHTEP®ENACA WHTEPO®ENCA
TOKOBOW NETNU RS-485
PA3BEM PA3BEM
NOAKNIOYEHWA NOAKNIOYEHUA
MCKPOBE3OMACHOIO MMBKOrO LWINEA®A K

HART-NMEPEXOAHUKA Moaynio WHAWKALWMA

PucyHok 11 — PacnonoskeHune n pyHKUMOHaNbHOE Ha3HaYyeHue nepekatoyaTeneit HacTpokKu napa-
meTpoB paboTbl HTepdeiricoB UTM-12M, nsrotosneHHbIx go anpensa 2023r.
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KNEMMbI PENE | KNEMMbIl PENE ‘
MEPBOrO NOPOrA BTOPOIO NOPOrA

l KNEMMbl UHTEP®ENCA

‘ KNEMMbl PENE ‘
TOKOBOW METNU

«ANAHOTHOCTUKA=»

‘ KNEMMbl MOJA4YM l

KNEMMbl MHTEP®EMCA
NMUTAHWA

RS-485

il T L L T pep—

e
oy

--------- mmmmn? -

D
0O 0 0 0 0 0 0C 0O 0 0 O 0 O

|Lc1u|5'icuwhcr NET CL-|  HART [RE-285 TERMINATION
| Tvee|| TO PWRI(-} CONNECTOR LOAD |

PucyHOK 12 — ®yHKUMOHANbHOE HAa3HAYeHMe KNeMM NOAKNAIOYEHNA BHELHNX 31EKTPUYECKUX Lenen
NUIM-12M, nsrotosneHHbIx ¢ anpena 2023r.

|
ODODOOOOOOOOOI

S A 3 FL Y T L X ¥ T LT =
[LOOP|[CONNECT NET CL-| R #RS-485 TERMINATION
|TveE| ! lLoan

30HA HACTPOWMKW 30HA HACTPOWKM

NMAPAMETPOB NAPAMETPOB
MHTEP®ENCA WHTEPOENCA
TOKOBOW NETMN RS-485
PA3BLEM PA3BEM
NOAKKOYEHWNA NOAKNMHOYEHWA
WMCKPOBE3OINACHOIo FMBKOro LWNEA®A K

HART-NEPEXOOHWKA MoOAaynio MHAWKALIMA

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

1Exdbia IICT5 Gb X
1Ex dbia IICT6 Gb X

CreneHb 3aWuTbl YenoBeKa OT MopaxeHua snekTpuyeckum | knacc lll
TOKOM
CTeneHb 3aLMUTbl OT NPOHUKHOBEHMA BOAbI, Nbl/IM M NOCTOPOHHUX | IP 66/ 67/ 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 32B
(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 CtaHAapTHbIM rapaHTUHLINA cpoK Mpubopa — 24 mecaua C MOMEHTa NPOU3BOACTBA, HO

He 6onee 18 mecAaues c momeHTa BBoAa Mpnbopa B aKcnayaTaumto.

rapaHTMﬁHblﬁ CPOK MOXeT 6bITb U3MEHEH MO COrNAacoOBAHUIO C 3aKa34yMKOM.

FapaHTUHBIN cpok Mpubopa ykasaH B nacnopTe.

Tabnunua 2 — FapaHTUIMHBIA CPOK CeHcopa

Tun ceHcopa FapaHTUUHBIA CPOK
. 24 mecAaua c MOMEHTa NPOM3BOACTBA, HO He bosee
OnTnyeckum
18 mecaueB ¢ MOMeEHTa BBOAA B 3KCMAyaTaUmIo
INEKTPOXUMUYECKUN 18 mecAaueB ¢ MOMEHTa NPOM3BOACTBA, HO He 6onee
CDOTOVIOHVI3aL|,V|0HHbIl3i 12 mecAaues C MOMEHTa BBOAA B SKCNAyaTauuto
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OnuncaHune n paborta npmubopa

1.5.3 FapaHTMA COXpaHAETCA NPU YCAOBUW BbINOSHEHUA HOPM TEXHUYECKOTO 0bCnyKMBAHUA
npubopa, onucaHHbIX B HactoAwem P3. B TeyeHue rapaHTUMMHOIO 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 HacTponKkm NpnbopoB B NONEBLIX YCAOBUAX —
YCTaHOBKM HY/IA U FPaayMpPOBKMU.

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

2y .
S0 Ny |
e | .

KpoHwTeitH KpenieHua Ha Tpyby
MakcumanbHbI guameTp Tpybbl 38 Mm.

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.
P pe
.' - ...‘__
9

t:;
g |
HART-nepexogHuK

[ns noaxntoueHMa KOMMYHMKATOP NPSMO BO B3PbIBO-
onacHoM 30He

Kosbipek
,ﬂ,/‘lﬂ 3aWKnThbIl anI60pOB, YCTaHOB/1IEHHbIX BHE NOMelLle-
HUI OT aTMOC¢eprIX 0CagKoB, neperpesa, a Takxe anAa
OTCYTCTBMA 6J1VIKOB/3aCBETKM CO/1HUQa Npn Haanynm nUH-

ONKaumu.

B3pbiBO3aLWMLLEHHDbIA KabenbHblii BBOA™

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
rasoaHannsaTopamm, nsBewaTeNnamm NoKapHbIX

nnameHun «Bera» M MHBIMMU COBMECTUMbIMM anGOpaMM.

*- BXOAWUT B KOMMNEKT NOCTaBKMU.

a,
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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

3ABEPLUEHO YCMELWIHO

NPOIPEB
CEHCOPA

MAY3A

NPOrPEB
OKOHYEH

LMK WU3MEPEHMS
(HAYAIIO)

onpocC
CEHCOPA

MONYYEHHBIE AAHHbIE

KOPPEKTHbI, HET

OLUMBOK HE BbISAB/IEHO

MHOWMKALNA KOHLIEHTPALIMA
HA ONCNNEE;

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

KOMMYTALMA PEJIE MOPOroBbIX
3HAYEHW COITTACHO
W3MEPEHHOW KOHLIEHTPALIU

WMEETCS BXOASILLMMA

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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MHAVKALINA KOOA OLLINBKU
HA OWCNNEE;

YCTAHOBKA 3HAYEHWSI TOKA
WHTEP®ENCA TOKOBOW
NETAN
HA YPOBEHb WHAMKALINM
OLLUWNBKN;

KOMMYTALNA PEJE
«JNATHOCTUKA»

WMEETCS BXOASLWNIN
3AMPOC HA MEPEJAYY
OAHHBIX MO LIM®POBbIM

VHTEPOECAM

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 CBA3N C BHELHEN annapaTypon

# 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 nHtepoeiica)
*Ilo 3aka3y emecmo npomokona obmeHa MODBUS e npubope mozym 6bimb peasnu3osaHel
HecmaHdapme/e NpPpomokKosbl 06MEHO, cosmecmumele c cucmemamu pasnuyHslix I'IpOU3800U-
menel (OAO «AsaHzapd», AO «3nekmpoHcmaHdapm-npubop» u opyaue)
2 | Uudposoi HART NHTepdeiic: Bell 202 Current (1200, 8-0Odd-1)
MpoTokon obmeHa: | HART 7.7
*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).
Harpy3o4yHas cnocobHOCTb KaxKaoro us pene:
. MaKcnmanbHOe 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 ¢ UHTEepdericamm NTM-12M onncaHbl B NPUNOKEHUAX 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 (B3pbiBOHENPOHMLUaemana 060104Ka
TMna d; cKpobesonacHas 3NeKTpuyeckan uensb ia);
- rpynna anekTpoobopyaosaHus (IIC);
- TemnepaTtypHbIit Knacc (T5 nam T6 B 3aBUCMMOCTM OT MoanDUKALMK);
- YKasaHue 0 cneumanbHbIX YCNOBUAX Ana obecnedyeHna 6e30nacHOCTM NpW aKCNayaTa-
umnm (3HakK 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
MnhombuposaHne UMM-12M npounsBoamuTCcA He CHUMaemMbimu Brpkamn. MecTo pacnonoxe-

HUWA NAoMbbI NpMBeAeHa Ha pUcyHKe 15.
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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,.
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Mepbl 6e3o0nacHOCTMH

2 Mepbl 6e3onacHocTH

BHumaHue!

Bce paboTbl MO MOHTAXKy, AEMOHTA)Ky M TexXHWUYecKomy o0b6CayKuBaHuio,
CBA3AHHbIE CO CHATMEM KpPbILWKKM Kopnyca npubopa BO B3pbIBOOMACHbIX 30HAX

A0/1KHbl NPOBOAUTLCA TOJZIbKO NPU OTKAKOYEHHOM 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 MeXa-
HUYECKME NOBpPEXKAEHNAM UIN NOABEPICA KOPPO3MKN N3-3a YEero HapyLeHa 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 0b6bekTe A0nXKeH NPOoBOAUTLCA B COOTBETCTBUM C TPebo-
BaHWAMM MPOEKTHOM AOKYMEHTaLMEN.
Mpu MOHTaxKe M 3KcnayaTaunnm HeobxoaMmo pyKoBOACTBOBATbCA TpeboBaHU-
AMM:
- rnasbl 3.4 MpaBun 3KcnayaTauMW 3N1EKTPOYCTaHOBOK noTpebutenei
(Ma3n);
- NpaBUAaMM TEXHUKM 6€30MaCHOCTU NPM IKCNAyaTaLUmM 3N1EKTPOYyCTaHOo-
BOK notpebutenei (MTB).

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

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

2.3 OnucaHmne cpeacTB B3pbIBO3aLLUTbI NpuBeaeHsbl B [punoxkeHun A.

2.4 PemoHTnposatb UTM-12M paspelleHO TONbKO NepcoHany npeanpuATUA U3rotToBuTens

nnn nnuam, ynosIHOMOYEHHbIM NpeanpuATUEM-N3rotosnTeNEM ONA NPOoBEAEHNA PEMOHTHbIX pa60T.
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3 Ucnonb3oBaHUe NO Ha3HaYEeHUIO

3.1 YKasaHu1A nNo 3KcnayaTtaumum

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

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

3.1.3 NogKkntoueHune uenen nutaHua n uenein nutepdencos UFM-12M gonKHO NpoBOANTCA B
COOTBETCTBUU CO CXemamu, npueeaéHHbIMK B pasgenax 3.5.3 n 3.5.4 HacToAwero pyKkoBoACTBa, Npu
3TOM HaNpPAXEeHWA B LEenAX 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 Heob6XoAMMOCTU, BO3MOKHO
ncnosb3oBaB nporpammHoe obecnevenme (MO) "IGM Tool". NO "IGM Tool" u
PYKOBOACTBO NO/Nb30BaTENA NPUBEAEHDbI HA CailTe - Www.igm-pribor.ru.
Ona ynobcTtBa, peKoOMeHAyeTca NPOM3BOAUTb 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 BOSMOMKHOCTM 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 3a3eM/IEHUA 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)

] 18
Uit & OGN 15 _m==s ==
it & BN 127 -
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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.

T — [ ————

273
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L L
PucyHok 20 — NabapuTHble pasmepbl MTM-12M (Kopnyc TMn 1) COBMECTHO C YCTaHOBIEHHbIM

3aWHNTHBbIM KO3bIPbKOM

2%

PucyHoK 21 — lNabapuTHble pasmepbl MTM-12M (Kopnyc TMn 3) COBMECTHO C YCTAaHOB/IEHHbIM
3aWMTHBIM KO3bIPbKOM
29
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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 paboTol SPI / 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 KpbIWKy Kopnyca A;

- CHATb MOAY/b UHAMKAUWUKU, 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 «nNatcy» CBETO3BYKOBOrO CUMHa-
n3aTopa pekomeHayeTca Ucrnonb3oBaTb Knemmy Tvna Wago.

30



Mcnonb3oBaHMe NO HAa3HaAYeHULo

FACTOU MM PHTENMARA TCR A ENBHYID KAEMMY
12.328 Tuna Wago C NATEI0 3aMUMa M N3 YL06HO passomxu

i stHmse nuTamms PWRL

/ I 1

Mapxiponka npoBoa0n
CHETORBYRODOrD ONOBEWATENA

PucyHok 22 — Cxema nogKknto4YeHNA CBETO3BYKOBOIo curHanmsatopa IMUN-C3 K

NIM-12M, nsrotosneHHbIM Ao anpenda 2023r.

PerkomeHayeTca MCNoNL30BaTE AONOMHWTENEHYI
Knemuy TMna Wago € nATLI0 3amuMmami 4ns
WeToyHme nuTanua YAOGHOA PA3BOAKM NUHUN NUTAHUA

12..328B

+ KpacHeli
= Yepusii
1 Benwi
2 Jenewein
F Cunmit

MapxWpoBKa NOBOKOB
CBETOIBYKOBOTO CUrHanMaaTopa

PucyHok 23 — Cxema nogKknto4YeHnA CBETO3BYKOBOro curHanmsatopa IMU-C3 K

UIM-12M, nsrotosneHHbIMm ¢ 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/IKHbI MPOBOAUTLCA TO/IbKO NPU
OTK/IIOYEHHOM MUTAHUM.

BHumaHue!

Mpy NOAKNOYEHUN NPOBOAOB MPU HU3KUX TEMNepaTypax BO3MOXKHO pacTpec-
KMBaHME U30/1AUMKN NPU U3rnbe NoABOAMMbIX K ra30aHaM3aTopy NpoBoAos. 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 NeTnuM — npenBapuTesibHO
CKOHOUTYpUPYITE HAcTPOMKK 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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30HA HACTPOMKMK
NAPAMETPOB
WHTEPDEWCA

TOKOBOW NETAW

/" NEPEMbIYKAANA PABOTHI [/  NEPEKMIOYATENb PEXKUMA

WHTEP®EWCA TOKOBOW NETNU NO
TPEXMPOBOAHON CXEME

MNONOMEHWE NEPEMBIYMKK CNEBA:
06wmit nposof UHTepdeica TOKOBOK
NeTNu ranbBaHUYEcKn 0B LEAUHAETCA C
LienbHo NUTaHUA, NPUXOAALLEN Ha
Knemmy PWR1.

MNONOXEHWE NEPEMbIYKIA CMPABA:
06wWwmit nposog UHTepdeica TOKOBOA
NeTNN raNbBaHUYEcKn 06 bEAUHABTCH C
LensH NUTaHWA, NPUXOAALLEN Ha
Knemmy PWR2

PABOTbl UHTEP®EWCA
TOKOBOW METAWU

MONOXEHWUE «ACTIVE»: WHTepdeic
TOKOBO#M NeTnu npubopa paboTaet B
aKTUBHOM pemuMe, T.e. Npubop ABNAeTCH
WCTOYHWKOM TOKa Ans uHTepdenca
ToKoBOW NeTnu. [lpyrie MCTOUHUKKN TOKa B
uenu uHTepdeiica He TpebytoTcs.
MpUEMHMK B [@HHOM CnydYae QOMMeH
paboTaTb B NAaCCHBHOM DPEXUME.

MONOMEHWE «PASSIVE»: UHTepdeiic
TOKOBO#M NeTnu npubopa paéoTaeT B
rnaccueHoM pexume. B gaHHOM crnydyae
npuémHas CTOPOHa AoMXHa paboTaTts B
AKTUBHOM PEXUME W UMETb COBCTBEHHbIN
MCTOYHUK TOKa ans MHTepdeiica.

/N

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

¢/ |LOOP| CONNECT NET CL-
i TYPE TO PWR2(-) 1}

M3roToBaeHHbIX A0 anpena 2023r.

30HA HACTPOWMKMW
MNAPAMETPOB
WHTEPSEWCA

TOKOBOW METAM

WHTEP®ENCA TOKOBOW MET/IN
= NEPEK/OYATENb B NOMOXEHWAK

«ACT.»

pafoTaeT B aKTUBHOM PeXMMe, T.€.
npuBop ABNAETCA MCTOYHUKOM TOKA
ANA wHTepdhenca TOKOBOH NeTnu.
Jpyrue UCTOYHMKKW TOKA B LiENW

NacCUBHOM pEXMME.

| MEPEKNIOHATENE B MONOXEHMK
«PASS.»

paBoTaeT B naccuBHOM pexume. B
[aHHOM CNyyae NpuéMHas cTopoHa

Ons uHTepdeica.

p.

NEPEKNIOYATENb PEXXMMA PABOTbI h MEPEKJTIOYATEND PABOTBI

(HH)II(HEE MNONOXEHWE NON3YHKA):
WuTeptbeic TokoBoid neTnu npubopa

wHTepdheiica He TpebyiloTcA, NPUEMHMK
B flaHHOM cny4ae fonsed pafoTaTe B

(BEPXHEE MONOXEHME MON3YHKA):

WuTepdeiic TokoBo NneTnu npubopa

OOMKHa paﬁmarb B aKTHBHOM pexumMe
M MMETb COBCTBEHHBIR MCTOMHUK TOKa

WHTEP®EMACA TOKOBOW NETAMW

MEPEKNIOYATESNL B
MONOXEHWUK BKNIOYEHO
(BEPXHEE NMONOXEHWE
MON3YHKA):

PaBoTa no TpexnpoBOQHOM
CXEME B KOTOPOA NUHWS
«PWR2(-)» aBnaeTca obmm
nNpoBOAOM

r MEPEKJIOYATENb B
[~ |MONOXEHUM BBIKMNIOYEHO
[ % | (HMXHEE NONOXEHVE

L NON3YHKA):

PaboTa no
4eThIPeXNPOBOAHON CXEME B
KOTOPOM nMHWA «PWR2(-)»
ABNAETCA 0GLUM NPOBOAOM,

st

PucyHok 26 — HacTpoiika napameTpoB nHTepdeica Tokoson netaum ana UTM-12M,
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(ONORONORORCRORORONCONONONE)
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30HA HACTPOMUKK
NAPAMETPOB
WHTEP®QENCA
RS-485

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

! RS-485 TERMINATION
LOAD

ON

4 NOAKTOYEHME OKOHEHHQﬂ HATPY3KW NMHWK CBA3KW N
WHTEP®EWCA RS-485

NEPEKOYATENE B NONOMEHWK «On»
(BEPXHEE MONOMXEHWE MON3YHKA):

Ul K nMHUKM CBR3M MHTepdeica RS-485 noaknodasTca
OKOHEYHan Harpy3ska 120 Om

oN

[on ] NEPEKMNOYATENE B NONOXEHMKW «Off»
(HWAHEE NONOXEHWE MON3YHKA):

OKoHEYHARA Harpyska OTKNIYEHa.

s

M3roToB/IEHHbIX A0 anpena 2023r.

i
OOOODOOODOOQ"O|
|

L0 [GOMMELT NET CL
|Tvee | T PRATY] €

~
‘.../I - ]

o 11305 TERMENATION
LOAn

deedheanaa

30HA HACTPOVKU
MAPAMETPOB
WHTEP®EMCA RS-485

\

NOAKNIOYEHUE OI(OHE'-lHQﬁ HAIPY3KH
JINHUN CBA3WN UHTEP®ENCA RS-485

MEPEK/TIOYATENb B MOJIOXEHWW BKITIOHEHO
(BEPXHEE MOJMIOXEHWE MON3YHKA):

K nuHumn cessu nHTepdeinca RS-485 nogkniovaeTcs
OKOHeYyHas Harpyaka 120 Om

MNEPEKTIOYATESb B MOJNTOXEHWK BbIKJTIOHEHO
(HWXHEE NONOXEHWUE MON3YHKA):

OkoHeyHas Harpyaka oTKM4YeHa.

~

/

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

M3roToBJIEHHbIX C anpens 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

TpexnpoBoAHaA cxema BK/IIOYEHUA n.5 97

MaccuBHbIN pexxnm paboTbl npubopa
HART MoaknoyeHne B3pbiBOHE30NaCHOro NepexoaHunKa n.6 98
RS-485 MoaKntoYeHne OKOHEYHOM 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 UHAWKAUMK, 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 uHtepdeiicy RS-485 yctaHoBuTe (ecnum 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 GpMUaAbTPA 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 npoBeaeHMem onpoboBaHMA, YCTAaHOBKM HYAA U/UAN TPaaynpOBKN pe-
KOMeHAyeTCcA NOCTaBUTb B M3BECTHOCTb NepcoHan paboyeit cmeHbl 0 NpoOBOAM-

MbIX paboTax, a TaKXKe Npu BO3MOXKHOCTU NepeBecTu npubop B cucteme ACYTI
B pPeXKMM «06CayKMBaHME». B NPOTMBHOM C/lyyae paboTbl MO rpadyvpoBKe 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 O4YUCTKM 3a-

NpeLLaeTca MCNoab30oBaTb CNUPTLI, pacTBopuTenn n apyrue JIBX, Tak Kak 310
MOMKET NPUBECTU K BbIXOAY W3 CTPOA YYBCTBUTE/IbHbIX 3/1€MEHTOB ra30BbiX
CeHcopoB. [N AaHHbIX TUMOB CEHCOPOB B KAYeCTBE CPEACTBA OYUCTKM KOpnyca
[ONYCKaeTCA NPUMEHATb YMCTYIO0 BOAY UAWN Mbl/IbHbIA 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 ycTaHOBNAEH 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 FA30BbIMM CEHCOPAMM 3anpeLiaeTca WUCNONb30BaHWE B KayecTBe CpeacTs
OYMCTKM CNUPTOB M Npoumnx pacteoputenen u JIBXK Bo nsberkaHne BbiXxoaa M3 CTPOS YYBCTBUTE/bHbIX
DATYUNKOB.

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

4) Ybegutecb B OTCYTCTBMM CNeAO0B KOHAEHCAUMW Ha BHYTPEHHEW NOBEPXHOCTM CTeKNa
KpblWwKn kopnyca UTM-12M. Mpu HanMunum KOHAEHCaTa OTKPYTUTE KPbIWKYy npubopa u ypanute
KOHAEHCAT CYXON BETOLWbI MOCNAEe YEro OCMOTPUTE PasbEMHblE COEANHEHMA HA NpPeaMeT Hannyma
OKWUCNAa UM KOPPO3KUK. B cnyyae BbisBNEHMA CNefoB OKMCIA MW KOPPO3UU Pa3bEMHbIX COeANHEHW
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 NPOTUBOAOXKAEBYIO HAacagKy B Cayvyae e€ Hanuuyus),
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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). JaHHyo npoueaypy A0MNycKaeTcs NPoOn3BOAUTb
6e3 OTKAOYEHUA NUTaHMA NPUBOopa, T.K. LENOCTHOCTb B3PbIBO3aALMLWEHHOM 060104KM TUNa d npwm
YKa3aHHbIX AeCTBUAX HE HapyLllaeTcs.

6) OTKPYTUTb 3aWMTHBIN KOXKYX (MNM NPOTMBOAOMKAEBYIO HAacaAKy B CNydyae eé Hanmuua) u
OCMOTPETb ero U3HyTpu. ECnm oTBEPCTUA KOXKYXa 3aNOIHEHbI TPA3bI0 MAKN FPA3b MMEETCA BHYTPU, TO
HeobXxoAMMO MPOMbITb KOMYX BOAOW A0 YCTPAaHEHUA 3arpaAsHeHUs. 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!

Mpu 3ameHe 31eKTPOXMMUYECKUX U GOTOMOHU3ALMOHHBIX Fa30BbiX CEHCOPOB
TpebyeTca obeperatb MX OT BO3AEUCTBMA CMUPTOB, PAacTBOPUTENEN M MPOUNX

arpeccuBHbIX CPeJ, a TaK¥Ke OT ra3oB M NapoB, CKAOHHbIX K 06pa3oBaHMIO NOAN-
MEpPHbIX NNEHOK. PaboTbl N0 CMeHe rasoBOro ceHcopa TpebyeTca NpoBoAUTL B
XOPOLLO NPOBETPMBAEMOM MOMELLEHUMN.

4.3.1 NepeyeHb Tpebyemoro 060pyA0BaHNA N MHCTPYMEHTOB:
- Habop OTBEPTOK;
- KOMMJIEKT CMEHHbIX GUNLTPOB;
- BeTowWb, Boaa (echm TpebyeTca AONONHUTENbHAA YACTKA 3aLLUUTHOTO PUNBTPA-CETKM);

- Ta30Bbll CEHCOP A8 3aMEHbI.

GUAbTP - CETRA |—

e
’/‘"_\_""-. Y
_ i o PAOWAATOR |
TATKA SVKCALIN { J - HATPEBATENA I
L ounLTRA | Cﬁ?ﬂl\l CEHCOPA ]
- — \\\ =
= -,
M i DAAHEL

= BWHTB! KPENMEHWA |
£ MPHIAMHOTD |
; SNAHLA ]

A) B)
PucyHok 29:

A) PacnonorkeHue yacren 3aWMTHOro GMUAbTPA ra30BOro CEHCOPa
B) PacnonorkeHune yactei NpmM CMeHe ra3oBoro ceHcopa

MpumeyaHue:

PagwnaTtop HarpesaTesia CeHcoOpa yCTaHaB/MBAETCA TONbKO B I'Ipl/l60pb| C Hanu-

juud @

ymMem onuumn oborpesa CEHCOPA, 8 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 cpen, a TakKXKe OT ra3osB U NapoB, CK/IOHHbIX K o6pasoBaHmo nonu-

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, XpaHEHUIO, TPAHCNOPTUPOBaHMUIO U pa3bopke OT-
paboTaBLIEro 3N1eKTPOTEXHNUYECKOTO U 3NEKTPOHHOTO 060pYA0BaHUSA, 33 UCKAIO-
YeHMeM PTYTbCOAEPIKALLMUX YCTPOMUCTB U NPUBOPOB.»).

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 B3pblBo3awuThl 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 TEXHUYECKUX CPEACTB 3/1eKTPOMArHUTHaA. 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. TpeboBaHUA U MeTOAbl UCMbITaHMUI

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 PALMOYACTOTHLIMW SNEKTPOMArHUTHBIMM Noaamu. Tpe-
60BaHUA M MeTOoAbl UCMbITAHUM

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

DNIeKTPOMArHMTHanA COBMECTUMOCTb. YacTb 4-8. MeToabl UCNbITaHUIA U n3mepeHuit. 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 YCTONYMBOCTb K UMMYIbCHOMY MarHUTHOMY MO0

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

DNeKTpoMarHuTHaa coemectumoctb (IMC). YacTb 4-12. MeToapl 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
3/1EKTPOMArHUTHON 3MUCCUM ANA MPOMbILLIEHHbIX 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 HaNPAXKEHWUA Ha BXOAHOM MOpTE 31eKTPONMTaHuMA Nno-
CTOAHHOTO TOKa

CTOMKOCTb K BHELUHUM aKTOpam

rOCT 14254-2015
(IEC 60529:2013)

CTeneHu 3awmThl, obecnevmsaemble 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 YAaCTM BO34EMCTBMA KAMMATUUYECKMX GAaKTOPOB BHELLHEN cpeabl

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

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

Cucrema ctaHgapTos 6esonacHocTi Tpyaa. ObopyaosaHme nponssoacteeHHoe. 06-
wme TpeboBaHUA HesonacHoOCTU

roCT 12.2.007.0-75

Cucrema ctaHgapTos 6e3onacHocTH Tpyaa. M3aenuns anektporexHuyeckue. Obuime
TpeboBaHus 6esonacHocTH

MeTponorua/ npoune Tpe6oBaHMA K rasoaHaansaTopam

FOCT 8.578-2014

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

roCT 13320-81

[a30aHann3aTopbl NPOMbILL/IEHHbIE aBTOMATUYECKUE. O6LLI,VIe TeXHn4yeckme ycnosma

FOCT 27540-87

CurHanmsaTopbl FOPHOYMX ra30B M NAPOB TEPMOXMMUYECKME. O6UJ,VIE TeXHN4Yeckmne
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

FOCT 26828-86

N3penmsa malwnMHOCTPOEHUA N NpnbopocTpoeHua. MapKMpoBKa

rOCT 30668-2000

N3penms anekTPoOHHOM TeEXHUKN. 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 MNPOAYKLMM 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 %

56



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;"” 36D | 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 % HKNP (o1 0 go 0,35 %)* 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, (o
(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 man? 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? 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 Aoctyn | 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 HeuncnpaBHoOCTM 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 Heobxo04MMO 3anncaTb HOBblE 3HAYEHMA B COOTBETCTBYIOLLME NOAA pernctpa. MNpuyém 3anucb
BE/IMUYMH, OT/IMYHBIX OT YKa3aHHbIX, HE NPUBOAUT K U3MEHEHMIO 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
3 nan 1 MpeBbiweH Anana3oH n3mepeHnsa
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 NOKa3aHUA 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 MMeIOT OrpaHMYeHHOoe YMCN0 UMKNoB 3anucu (300000).
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MpunoxxeHue E

Mpotokon o6mena HART UTM-12M

Uutepdoeiic: Bell 202 Current (1200, 8-Odd-1).
MpotoKkon: HART 7.7.
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 agpeca

7 YTeHne KoHOUrypaLmMmn TOKOBOIO BbIX0Aa

8 YTeHune Knacca guHaMnYeCKMUX 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 ob 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.
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K.2.1 Heobxoanmoe obopyaoBaHue:
- MK obopynosaHHbIt mogynem nHtepderica 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,
’K.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 MNoKasaHua TB. 3anucaTb AaHHoe 3HaveHue (MKA*10) B permnctp Nol8
(Hanpumep, 4.15 MA cooTBeTcTBYOT Uncay 0415). MokasaHua TB Ao0NKHbI 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). NoKasaHUA A0NKHbI ObITb =
20 MA;

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

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

CLEMHBIR
HNEMMHWE

B3PbIBOBE3OMACHAS 30HA

K MCTOYHUKY
MUTAHWA

B panHom npumepe uens «PWR1» nogknioyeHa K
NOMOKUTENBHOMY NMOMKOCY MCTOYHUKAE MWTAHMA;

uens «PWR2» nogknioyeHa K oTPULAETENBHOMY NONKOCY
(#3eMNes) MCTOUHMKA NUTAHMA.

lasoaHanmsatop MIM-12M vmeeT 3alUMTHBIA ANOAHLIA
MOCT Ha BXO4e Lenei nuTadna. Takum obpasom npubop
He YYBCTBUTENEH K NepemMeHe NonspHOCTH NMTAaHWUA.

MoNApPHOCTL NUTaHWA CNeayeT y4YMToIBaTL
MCKITIIDYUTENBHO B CNYy4Yae NOAKNIOYEHUA
rasoaHanusaTopa K Lenam uHTepdeiica TOKOBOH NeTnu no
TPEXNPOBOAHON CXEME.

B cnyyae nogknioyeHna npuBopa K Uenam WHTepdeica
TOKOBOW NETNK No TPEXNPOBOOHOM CXeMe yYuTbiBanTe
nonoxeHwe NepeMbiyki X1 Ang npaeunLHoro ebiGopa
obwero nposoga.

CBEMHbIM
KAEMMHHE

B3PbIBOBE3OMNACHAA 30HA

K MCTOYHHUKY !
NUTAHWA !

A

B panHom npumepe uens «PWR1» nogkniovyeHa K
OTPMLIATENEHOMY NONKOCY («3eMNe») MCTOYHMKAE NUTAHKUA,
uenb «PWR2» nogkNoueHa K NonoKMTeNnsHoOMY NoMocy
WMCTOMHUKA NUTAHWA.

A

lasoaHanuaatop MIM-12M vmeeT 3alMTHBIA AWOOHLIA
MOCT Ha Bxofe uenel nutadua. Takwm obpasom npubop
He YYBCTBUTENEH K NepemMeHe NoNspPHOCTH NMTaHWUA,

MonApHOCTL MUTaHWA CNeayeT y4YuTbIBaTL
MCKITIDYUTENBHO B CNYYae NOAKNYEHNA
razoaHann3aTopa K Lensam MHTepdeiica TOKOBOI NeTnv no
TPEXNPOBOAHON CXEMe,

B cnyyae nogxnoyeHna npueopa K uenam wHtepdeica
TOKOBOWR NeTNW No TPEXNPOBOAHOM CXeMe yuuThiBanTe
NONMmKEHWEe NEPeMbIYKIA X1 ANA NPaBUIbHOTO BbIGOPa
oblero npoeoaa.

PucyHokK 3.1 — BapunaHTbl NOAKAKOYEHMA HAaNPAXKEHNA NUTAHKUA



B3PbIBOOMACHAA 30HA

B3PbIBOBE3OMACHAA 30HA

-~

ANA PABOTHI
M0 HETBIPEXMPOBOAHOM

(CXEVE - YATMTE NEPEMbIMKY)

YCTAHOBWTE MEPEKNMIOHATENL =

PEAAMA PABOTBI

WHTEPGEUCA TOKCBOM

META B NONOKEHWE
«ACTIVEw

i W LNnA AaHHOR CXeMbl NOLKNYEHWA
> [PWAL] K MCTO4HMKY | £\ NpWBOPa NONAPHOCTE NOAKMIOHEHHS
— [PWRZ] NUTAHUA ! HanpAKEHUA NUTAHUA He BaXHA
_______________________ o =
i :": —_-d'_“_‘ (4...20 MA) : j‘k Mpw paGote untepdenca ToKOBOR
—» (a2 : neTnu NpUEopPa B aKTMBHOM pexumMe

——————————————————————— HanpaeneHue TOKE B LEnu
TOKOBOW NETNM - OT Knemmei CLT K
wnemme CL2

(T.e. noTesuman kKnemmel CL1 sbiwe,

yem CL2).

BO3MOXHBIE CXEMbI NOAKNHOYEHUA K HHIEPGEﬁCY
TOKOBOW NET/IM BO B3PbIBOBE30OMNACHOW 30HE:

i

BapuaHT 1 WamepuTens
(amnepmep)
[EE)- - -—»

MakcumansHbIR HoMUHan \
conpoTUEneHns R cymmapko c
CONPOTUBAEHUEM TMHKMW CBA3W C

% ra3oaHann3aTopoM He [O/KeH

npeebiwats 500 Om.
BapuauTt 2 E 0
Hamepurens

~  (monwTmeTp)

[z} - -—>

BO3MOXHBIE CXEMbl MNOAKNIOYEHUA K WHTEP®EACY HART BO B3PbIBOBE3OMACHO 30HE:

+/A\<~

m HomuHan wWyHT-pesucTopa RmA He meHee 250 Om.

CyMmapHoe CONpOTWBNEHWE NMHMW CBR3W C NOCNEf0BaTENbHO
BKMNOYEHHLIMKW aMNEPMETPOM U pe3ucTopoM R, - He Gonee 500 Om.

[onyckaeTcA MCNoNb3IoBaHWe BCTPOEHHOND  WYHT-peancTopa
HART-kOMMYyHWKaTOpa BMECTO peaucTopa Ry,

HomuHan peauctopa R - He mexee 250 Om.

CyMMapHOe CONPOTHENEHWE NUHWK CBA3M W peaucTopa R - He
Gonee 500 Om.

BcTpoeHHbIR WYHT-pe3ncTop HART-KOMMYHWKATOPa JONMEH GbiTh
oTknioyeH. MapannensHoe nogknioveHue HART-KOMMYHMKaTOpa ¢
HEOTKMIOHEHHBIM WYHT-PESNCTOPOM K MIMEPHTENBHOMY
pe3ucTopy R NpUBERET K M3MEHEHMAM NOKa3aHWi uHTepdeiica
TOKOBOW NETNMW, PACCYMTEHHBIX HA OCHOBE AAHHbIX
W3MERWUTENBHOTD BONETMETPAE.

HamepuTe, Ei
{a:':lepue:; of
Bapuant 3 [‘I— W
| [
L |
[Ez)- - - —» I;‘__
KOMMYHUKATOP
Wamepurens
(BOnBTMETD)
s 11
(&l - -—> [rR] f ]
|
BapwanT 4
|_J
HART
(o2 - -— KOMMYHUKATOP
Hamepurens
(soneTMETp)
E@-
[ELL]- = ==y !I}-—'
4 | (m)
BapuaHnTt 5 | g
|
L
HART
E—— | KOMMYHUKATOP

&Ii HomwuHan wyHT-pesuctopa Ry, - He mexee 250 Om.
" CyMMapHOe CONPOTMBNEHWME NMHUM CBASH C NOCNEADBATENLHO
BKIIOYEHHEIMK peaucTopamu R u R, - He Bonee 500 Om,

,[LQH)’CKEETCH WCNONbL30BaHWE BCTROEHHOMD  WYHT-pe3ncTopa
HART-koMMyHUKaTopa BMecTo peaucTapa Ry,

PucyHok 3.2 — MNoakntoueHne no nHTepdercy TokoBoM NetTaun. YeTblpEXNPOBOAHANA CXeMa, aKTUBHbIM

peXnm paboTbl npubopa

MPBMN.413347.005-01P3 Bepcusa 1.12 17/07/2024
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B3PbIBOOMACHAA 30HA B3PbLIBOBE3OMACHAA 30HA

-

7 ] [lns ASHHOR Cxembl NOQKNYEHHR
- [PWRL] K MCTOMHUKY '

] = NpuBopa NoNAPHOCTL NOAKNIOYEHUS
- [PWAz) MUTAHNA RMRPDS D

7 HaNPAKEHUA NUTaHWA He BaXHa
\_
i -
s i
i > €] 14,20 ma) ] A Mpu paGote NpuBopa B NACCHBHOM
~ . AL i pexuMe (MepekniotaTent pexuMa

----------------------- patoThl MHTEpdeRca TOKOBOR NeTNK
YCTAHOBNEH B NONOMEHWE
«PASSIVE»} nonspHocTe
NOAKNHYEHNA BHEWHWX LIenei K
knemmant CLT u CL2 He umeeT
IHAYEHUA,

BO3MOMHBIE CXEMbl NOQKNHOYEHWUA K HHIEPOE“CY
TOKOBOW MET/IN BO B3PbLIBOBE3OMACHOW 30HE:

— (A
| Q)

HamepuTens
BapuanT 1 {aunama'rp) Eﬂ:::(mu:
LN1A PABOTHI s il |
M0 HETRIPEXNPOBOIHOR
CHEME - YOATMTE NEPEMBINKY|
W3MEPHUTENb
(BONBTMETP)
. T o i MarCUMaNsHBIA HOMUHEN
conpoTMENEHUA R
. onpeaenfeTca HOMUHaNBHBIM
YCTAHOBWTE NEPERTICMATE s [Ei]- - -— | R | HAMPSAKEHMEM MCTOMHIKE
METIM B NONOMEHE B 2 | COMPOTUBAEHWEM NTHUHUK
RN apHanT \ CBA3M C rasoaHanusaTopom.
~ v . | McTousnk
S ! (- - -—>

a0 ———(AY

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

HamepuTens
{amnepmeTp) MakcHMankHoe CyMMapHOe CONPOTHBNEHWE NMHUN CBA3K C
NOCNefoBaTeNbHO BKAKYEHHBIMKW aMNEPMETPOM W DESUCTOPOM
, R, AONXHO ONpefenATbCA NCXOAR M3 NapamMeTpPoB UCTOHHMKA
Bapuaut 3 ¥ HanprmeHWA.
| JonyckaeTca MCNoNb30BaHWE BCTPOBHHOMD LWYHT-pesMcTopa
j HART-kOMMYHUKaTOpPa BMECTO pezucTopa Ry,
HMCTouHuK \
HanpAXMeHua
L2 |- o HART
KOMMYHWUKATOP
Wamepwutens
(BonETMETD) & HomuHan peanctopa R - He mexee 250 Om.
\Y} BecTpoeHHbIR WyHT-peancTop HART-KOMMYHMKaTORa AONMEH BbITh
M oTkmodeH, NapannensHoe nogknodeHme HART-KOMMYHUKaTOPA K
3 M3IMEPMTENBHOMY peaucTopy R npueeaéT K MaMEeHEHWAM
@il - -—> LR II | | | NoKa3aHui WHTepdelica TOKOBOA NETNMW, pacCUMTaHHbIX Ha OCHOBE
r ASHHBIX U3MEPUTENBHONO BONLTMETPA.
BapuanTt 4 | J
HeTounnk L
HanpAMeHuA HART
[S2)se— KOMMYHUKATOP
HamepuTens
(eonsTMeTp) _
i Homunan wyHT-peanctopa Ry, - He Mexee 250 Om.
([@z)---—» | R | S— MakcumanbHoe cyMMapHOe CONPOTUBAEHUE NWHWK CBR3W ©
| nocneaoBateNbHO BKAKOYEHHBIMKU pesucTopami R v R, AomkHo
E 7—| ONPeAenaTECA CXOAR M3 NAPaMETPOR MCTOYHMKE HaNPAMEHKUA,
L | JonyckaeTcA MCNonb3oBaHKe BCTPOEHHOTO  LWYHT-pE3UCTOpa
Bapwaut 5 | R j HART-KoMMyHUKaTOpE BMECTO pesucTopa Ry,
L]
HeTounnk HART
[ET]- - » = e P RHEHNR ] KOMMYHWKATOP

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

pexunm paboTbl Npubopa
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B3PbIBOOMACHAA 30HA B3PbIBOBE3OMACHAA 30HA

e

i == 1 B faHHOoN cxeme BRMOYEHrn 0BLLyMM
,+= [PWR1] K MCTOYHMKY ' NPOBCAOM NHTaHWA

—- [FWez| MWTAHWA ! ra30aHaNM3aToPa U OTPHLETENbHEIM
--------------------- NpoBOAOM WHTEpGeRca TOKOBORA
e - NeTnM ABNASTCA NMHWA «PWR 1=,

Lpe [ET] (4...20 MA) i ABNAOWAACA «NHOCOMS»
----------------------- NUTAKIWErD HaNPAKEHNA
razcaHanu3aTopa. J

7

A Mpw paBoTe WHTepdeRca TOKOBON

neTnu npuiopa B
TPEXNPOBOOHOM AKTWBHOM
PEXMME HaMNpaBieHHe TOKA B
UENKH TOKOBOW NETAM - OT KNEMMBbE
CLT k knemme PWR1
(T.e. noTeHUMan Knemmsl CLT Bbiwe,
“eM MoTeHUWan Knemmel PWRT).

BO3MOXHBIE CXEMbI MOAKTHOYEHUA K WHTEP®EACY

mﬁ%‘ TOKOBOW MET/IM BO B3PbLIBOGE3OMACHOMW 30HE:

N [ @ - -—>
. . e
JAAN S, BapuanTt 1 MepHTent
,,,/ CHEMHEIR P (amnepmeTp)
me%g EEBGT Icl;lgME . e KITEMMHIK
KOTOPGWA TAHWAR «PWR1n [(PWR]- - -—>
ABMAETCA OBLMM MPOBOAOM
YCTAHOBWTE MEPEMBINKY B
TIEBOE MTOJIOMKEHVE
cl---—>

MarcuMansHbii HoMUHEN )
CONPOTHEAEHWA R CyMMapHD ©
CONPOTUBNEHWEM NIMHUKA CBA3M C

YCT.&HS&H{';‘EMF;EI;B(HEO;ATEHI: ra30aHaNM3aToOpaOM He [OMKEH
WHTEPGEACA TOKOBOH BpepriaTe: S0 DN
MIETAK B NOMOKEHWE Bapwanut 2
*ACTIVEs | P Hamepurens
\ £ = (sonsTMeTp)
S 3 (FwRi]- - -—>

- “(AY-

%
}\J Q HomuHan wyHT-peauctopa Ry, - He mMeHee 250 Om. |
WamepuTens Na
(aMnepMeTp) CyMMapHOe CONpPOTMENEHWE NWHMW CBA3M C NOCNEAOBaTENBHO
BKNIOYEHHEIMW AMNEPMETPOM U pe3ucTopom R, - He 6onee 500 Om,
BapuaHT 3 1 Ll JlonyckKaeTca UCNons30BaHWe BCTPOEHHOTO  LUYHT-pe3ncTopa
E—] HART-KOMMYHMKaTOPa BMECTO peanctopa Ry,
|L [ b2
|
[PWRL]- - - —> HART
KOMMYHWKATOP
Wameputens "4 Homunan peauctopa R - He mMeHee 250 Om. |
(BonETMETD) .él
CymMMapHoe conpoTUBNEHWE NMHWK CBA3K 1 peaucTopa R - He
- V = Gonee 500 Om.
M 7
1 BeTpoeHHsii WyHT-peaucTop HART-KOMMYHUKETOPE AONKEH BbITh
[Ea]- - ~— > 'r |} ! oTkmo4eH. MapannensHoe nogknioyeHue HART-koMMyHUKkaTopa ©
= HEOTHKMHOUEHHBIM LUYHT-PEIUCTOPOM K M3MEDUTENLHOMY
| | peancTopy R NpMBEAET K M3MEHEHUAM NOKAsaHWi HTepdeica
BapuanT 4 | | TOKOBOW NETNMW, PACCHMTAHHBIX HA OCHOBE JaHHbIX
-'_TMJ \ W3MEPHTENLHOMO BONBTMETPA.
s KOMMYHHKATOP
Hameputens
{BonsTMeETP)
Vv -

BKNMKYEHHBIMK pe3ucTopami R w R, - He Bonee 500 Om.

B = T HomuHan wyHT-peaucTopa Ry, - He meHee 250 Om.
€] - ~—> —] CymMmMapHoe conpoTUBAEHHE NUHWK CBA3K C NOCNeoBaTENbHO

- =
f | | JAonyckaeTcA MCnonb3oBaHne BOCTPOEHHOTO WYHT-PE3NCTOpa
! HART-koMMYHWKaTOpa BMeCTO peancTtopa Ry, )
BapuaHnt 5 | [ ~
-
[—
HART
[ - e —— | KOMMYHUKATOP

PucyHoK 3.4 — MoakntodeHre no nHtepdeicy TokoBOM NeTaun. TPEXNPOBOAHAA CXeMa, aKTUBHbIV

pexunm paboTbl nprubopa. O6WKit NpoBOAg — «KNAKC» NUTAHUA, NOABEAEHHDbIN K Knemme «PWR1»
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B3PbIBOOMACHAA 30HA B3PbLIBOBE3OMACHAA 30HA

B naHHON cxeme BRAKYEHUA DBLIMM

i [
A i E [FWRL] K WMCTOUHMKY | APOBOROM NUTAHWA
s > [PWEZ] MHTAHMA ! ra3anaHann3aTopa n OTPNLETeNbHBIM
Fa nNpoeonoM WHTepheRca TOKOBOH
e e R L R : NETAN ABNARETCA NWHWA «PWR1x,
7~ i [E3] (4...20 MA) [ ABNAKILLAACH «MUHYCOM»
---------------------- (+3eMNEns) NUTaIoWero
Hanp razoaHanMaaTopa.

& Mpw patoTe uHTepteica TOKOBON

NeTnK NpHGopa B
TPEXMPOBOAHOM AKTHBHOM
PEXWME HanpaBneHwe Toka B
Lenu TOKOBOW NeTnu - 0T KNemMMbl
CL1 k knemme PWR1
(7.e. noTeHuMan knemmbl CL1 Bbiwe,
yem NoTeHuMan knemms PWR1).

BO3SMOXHBIE CXEMbl MOAK/MOYEHNA K UHTEPOENCY
TOKOBOW METNW BO B3PbIBOBE3OMNACHOW 30HE:

[ai]---—>
Ah : B T 1 [l’!amepumn)
CBEMHEIM % aMnepmeTp|
_ [LNA PABOTEI N0 / | KNEMMHME |
TPEXMPOBOAHON CXEME, B e
KOTOPOW fIMHNA «PWRT» [FWRL]- - -—>
(ABNAETCA OBLUMM NPOBOOOM
TEBOE NONOMEHVE
- ==l - <

MaKcuMansHLIA HoMUHanN
conpoTHEneHrsA R cymmapHo o
CONPOTUBNEHWEM NWHWW CBA3KW C
ras0aHanu3aTopoM He OonMeH

. npesslwate 500 Om. )
Bapuant 2 E 0
Hsmepurens

~  (BonsTMeTp)

| YCTAHOBWTE NMEPEKTEIMATENE -

PERWMA PAEOTEI
MHTEPDEACA TOKOBOW
MNETNW B NONOWEHWE
L «ACTIVE»

rd
v ¢ -

BO3MOMXHBIE CXEMbl NMOAKMHOYMEHNMA K MHTEPOEACY HART BO B3PbIBOBE3OMACHOW 30HE:

EE)- - -—> +/E<‘_

| A
>\_/ m Homunan wywt-peauctopa Ry, - He meree 250 Om. |
Hameputens
{amifme-rp] f CymMapHoe CONpOTUBNEHWE NAHWA CBA3W C NOCNEfOBATENLHO |
BKNKOYEHHBIMW BMNEPMETPOM W peaucTopom R, - He Gonee 500 Om.
Bapuaut 3 | 11 [onyckaeTca MCNoNb3oBaHWe BCTPOEHHOTO WYHT-pe3dcTopa
[I W HART-komMMyHUKaToOpa BMecTo pesucTopa Ry,
| lr |
LJ
[(PwaL]- - -—> HART
KOMMYHUKATOP

Wameputens

i Homunan peauctopa R - He menee 250 Om. R
(BONBTMETP)

CymMmMapHoe conpoTUBNEHWE NMHMKM CBAZW W peancTopa R - He

+>y/ = Gonee 500 Om.

BCTpoeHHbIR WyHT-peancTop HART-KOMMYHUKATOPa AON#EH BbITh
(el - -— R oTknodeH. NapannensHoe noakmoveHne HART-KoMMyHUKaTOpa ©

HEOTKHOMEHHBIM LYHT-PE3UCTOPOM K M3MEepUTENbHOMY

peavcTopy R NpUBEAET K M3MEHEHMAM NOKA3aHWIA WHTepdelica
BapwanT 4 TOKOBOW NETNW, PACCYNTAHHBIX HA OCHOBE AaHHbLIX

pTe \_ M3MEPMTENBHOTD BONbTMETPA. J
(ERT)- - -—>, KOMMYHUKATOP

Wameputens
(soneTMmeTp) ;

1 HomMuHan wywT-pesvetopa Ry, - He MeHee 250 Om.

CymMMapHOe CONPOTUBNEHME NMHUM CBA3W C NOCNEf0BaTENBHO
BKNKOYEHHLIMK peaucTopami R 1 R, - He Gonee 500 Om.

JonycKaeTcs MCNoNbIOBaHWe BCTPOEHHOMD WYHT-pE3ucTopa
HART-koMMyHUKaTOpa BMECTD peaucTopa R,

BapwanT 5

HART
P | KOMMYHUKATOP

PucyHok 3.5 — MNoagkntoyeHne no nHTepdericy TokoBon NeTan. TpEXNPOBOAHAN CXeMa, aKTUBHbI
pexum paboTtbl npubopa. O6wmit NPOBOA — KMUHYC» (K3EMAA») NUTAHUA, NOABEAEHHDBIN K Knemme

«PWR1».
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B3PbIBOOMACHASA 30HA

B3PbIBOBE3OMNACHAA 30HA

"""""""""""" 1, B naHHOR cxeme BKNOYSHWA OBLLMM

K MCTOuHMKY | | A4\ NPOBOAOM NMTAHMA

MUTAHWA ! ra3oaHannaaTopa W oTpULATENBHEIM
npoeofom HTephedca ToKOBOR
MNEeTni ABNASTCA NUHKUA «PWR2»,

_ \NA PAEOTH! N0

TPEXMPOBOOHOM CXEME, B
| KOTOPOM NAHWA «PWRZ:
|ABNAETCA OELLWM MPOBOLOM

| YCTAHOBWTE NEPEKIIHATEMD
PEMMMA PAEOTI
WHTEPDEACA TOKOBOW
METAW B NOMOKEHUE
L SACTIVEs

[ ChEMHBI -
|_KMEMMHIK

L (@] (4...20 mA) i

ABNAIOLAACA «MUHYCOM»
(*3E8MNER=) NUTaWErD
rasoat

p Topa.

Mpw padote wHTepdeiica TOKOBOR
neTnu npuiopa B
TPEXMNPOBOOHOM AKTUEHOM
PEXMWME wanpaenexuwe ToKa B
Lieni TOKOBOW NETAM - 0T KNEMMEI
CL1 k knemme PWR2
(T.e. noTeHUMan knemmbl CL1 Bbllwe,
yem NoTeHLMan knemmsl PWR2).

BO3MOMHbLIE CXEMbI MOAKMHOYEHWA K WMHTEP®ENCY
TOKOBO#W MET/IN BO B3PbIBOBE3OMNACHOW 30HE:

HamepuTens
BapuanT 1 {aunee!;uerp}
-t i -

MakcumManbHblid HoMKUHaN

LI\ conpotuenenin R cymmapo ¢
CONPOTUBNEHHEM NMHMKM CBAIN C
ra3naHanu3aTopoM He ADMMeH
npeesiwats 500 Owm,

BapuanT 2
Wameputens
= (eonsTMeTp)

BO3MOXHBIE CXEMbl MOAK/MHOYEHUA K MHTEP®EWCY HART BO B3PbIBOBE3OMACHOW 30HE:

oo
LA

A O I
Hamepurens 3
{amnepmeTp) H
BapwauTt 3 [__
L
WAz - > ART
KOMMYHWKATOP
[ WamepuTens
(BonbTMeETP)
AV ) i
el - -—> [r -—
|
BapwuauT 4 \
(EWEg - = ==’ KOMMYHUKATOP
Wamepurens
{BoneTMETD)

%
& Homunan wynT-peauctopa Ry, - He menee 250 Om.

CyMMapHOe COMPOTUBNEHUE NUHWKW CBA3W C NOCNefoBaTenkHo
BKMOYEHHBIMK aMNEPMETPOM W peancTopoM R, -He Gonee 500 Om.

JonyckaeTcA MCNoNb3oBaHe BECTPOEHHOMD  LWYHT-pE3MCTopa
HART-koMMyHWKaTOpa BMECTO peanctopa Ry,

J

HomuHan peaucTopa R - He meHee 250 OmM.

CymMmMapHoe conpoTUBIEHWE NMHUK CBASKW W peaucTopa R - He
Gonee 500 Om.

BCTpoeHHbIR WyHT-pe3ucTop HART-KOMMYHUKaTOPa AonMeH BblTh
oTrnoyed. MapannensHoe nogkaoyesne HART-KoMMyHUKaTopa ©
HEOTKMHOUYEHHBIM WYHT-PE3UCTOPOM K M3MEPUTENLHOMY
peaucTopy R NpuBeET K MAMEHEHUAM NOKa3aHWA WHTepdeica
TOKOBOW NETNM, PACCHNTAHHBIX Ha OCHOBE JaHHbIX
M3MEPUTENLHOID BONbTMETPA.

e
J

T R ——

Bapuant 5

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

L
HART
KOMMYHWKATOP

HomuHan wyHT-peauctopa Ry, - He meHee 250 Om.

CymMmMapHoe conpoTUBIEHWE NIMHWKM CBA3K C NocnefoBaTensLHo
BKAIOHEHHBIMK peaucTopami R 1 R, - He Bonee 500 Om.

[onyckaeTcA MCNONB30BAHWE BCTPOEHHOTD  WYHT-PEIUCTOPA
HART-KOMMYHWKaTOPa BMECTO pesucTtopa Ry,

pexxum paboTtbl npubopa. O6Wwuit NPoBOA — KMUHYC» («3EeMAA») NUTAHMA, NOABEAEHHDBIN K Knemme

«PWR2».
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B3PLIBOOMNACHAA 30HA B3PbIBOBE3OMACHAA 30HA

-

B AaHHOA CXEME BKNHIYEHMA OOLIMM
MPOBOAOM MUTaHWA
FA308HANM2ATOPE M OTPULATENEHBIM
nNpoBOAOM MHTEpdERCa TOKDBOR
NETNW ABNAETCA NUHUA «PWR2»,
ABNAOLAACA sNIHOCOM»
AMTAIOWErD HANPAXKEHHA
razoaHanusaTopa.

A MNpw paBoTte uHTepdenca TOKOBOR

netnu npuéopa e
TPEXMPOBOAHOM AKTMBHOM
PEMWUME HanpaBneHwe Toka B
LENK TOKOBOM NETNK - OT KNEMMBbI
CL1 & knemme PWR2
(7.2, noTeHywWan knemmel CL1 Bbiwe,
yem noTeHuran knemmel PWR2).

BO3MOXHBLIE CXEMbl NOAKTHOYEHNA K II‘IH:!'EPOEFICY
TOKOBOW MET/IA BO B3PbIBOBE3OMNACHOW 30HE:

(@] - -3

BapwuauT 1 Wameputens
ChEMHBIR P (amnepmerp)
JiNA PABCTEI NO KNEMMHWK
TPEXNPOBOAHON CXEME, B e
KOTOPOM NIMHUA «PWR2s [PwRz]- - -—>
ABMAETCA OSUMM MPOBOOOM
YCTAHOBMTE NEPEMbIMKY B
OPABOE NONOMEHVE
" e MakcuMmansHBIR HoMWUHaN
CONpOTUENEHWA R cymmapHo ©
1 CONPOTHBNEHMEM NWHWW CBA3M C
YCTAHOBUTE NEPEKMIOUATENE | - R— — ras0aHanM3aTOpoOM HE AOMMEH
PEMAMA PASOTLL npesbiwats 500 Om
WHTEPDGEMCA TOKDBOA i olacrotsrere e Ml £ R o
FIETNK B NONEKEHWE
*ACTIVEs | | s Wamepurens
3 7 pet
" (BONBETMETP)
b # [Pwaz]- - -—3

BO3MOXHbLIE CXEMbl MOAK/HOYEHMA K MHTEP®EACY HART BO B3PbIBOBE3OMNACHOW 30HE:

+/E{'_

>\/ HomuHan wyHT-peanctopa Ry, - He menee 250 Om,
Wameputens 3
(amnepmeTp) -4 CymMapHoe ConpoTUENEHWE MUHUM CBASW C NOCNEe[oBaTENLHO
BKMIOHEHHBIMW 8MNEPMETPOM W peancTopomM R, - He Gonee 500 Om.
Bapuant 3 — AonyckaeTe MCnoNb3osaHue BCTPOSHHOTO  WYHT-pesncTopa
[| | HART-kommMyHMKaTopa BmecTo peancTopa Ry,
[
L
PWRZ |- = = =3 ﬁm;
KOMMYHUKATOP
' ™
WamepuTens Homudan peauctopa R - He menee 250 Om.
(BonsTMETD)
CymMmMapHoe cCONnpoTUBNEHKE NMHWK CBA3W 1 peancTopa R - He
+>\/ o l_ Gonee 500 Om.
— BeTpoeHHsId WwyHT-peaucTop HART-KOMMYHWKaTOPa AONXEH BTk
el - -—» II R II | oTrno4eH. MapannensHoe nogrnioveHe HART-KoMMYyHUKaTOpa ©
HEOTKMIOYEHHBIM LUYHT-PE3MCTOPOM K M3MEDHUTENBHOMY
[ | peaucTopy R NpuBefET K M3IMEHEHUAM NMOKazaHWil MHTepdedca
Bapuant 4 | | TOKOBOW NETNMW, PACCUMTAHHBIX HA OCHOBE AAHHBIX
';m— W3MEPHTENEHOMO BONBTMETPA.
[EmE)- <= KOMMYHUKATOP
Wameputens
(sonbTMeTp) _

BapwuaHT 5
.
HART
KOMMYHUKATOP

I ——

HomMuHan wyHT-peauctopa Ry, - He MeHee 250 Om.

CyMmMapHOe CONPOTMENEHUE NMHWK CBA3W C NOCNEA0BATENLHO
BK/IOYEHHEIMK pe3ucTopami R U R, - He Bonee 500 Om.

[lonyckaeTcA MCNonb3oBaHWE BCTPOEHHOTO  LWYHT-pe3ncTopa
HART-koMMYyHWKaTOpa BEMeCTo peancTopa Ry,

PucyHok 3.7 — MNoagkntoueHne no nHTepdericy TokoBon NeTan. TpEXNPOBOAHANA CXeMa, aKTUBHbI

pexnm paboTbl Npubopa. O6WMIt NPOBOA, — «NAKOC» NUTAHUA, NOABEAEHHbIN K Knemme « PWR2»
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B3PbIBOOMACHAA 30HA

B3PbIBOBE3OMACHAA 30HA

o

%
[ B faHHoN cxeme BRMOoYeHrs 0GLLymm

PWRL] K MCTOYHMKY |

Yy

NPOoBOAOM NUTAHWA

7

FwrZ| MWATAHUA |

razoaHanv3aTopa W oTpMuaTenbHbiM
NPoECAOM MHTEpheRCE TOKDBOW
neTnu ABNAETCA NUHUA «PWR1»,

ANA PAROTEI MO
TPEXTPOBOLHON CXEME. B
KOTOPOM TIMHIAR «PWR1»

ABNAETCA OELMM NPOEOAOM
YCTAHOBWTE MEPEMBINKY B
TEBOE NOMOEHVE

—
| YCTAHOBWTE NEPEKMIOYATENL 3 —
PEMMMA PABOTEI
WHTEPDEMCA TOKOBOW
MIETAK B NOMOKEHWE
«PASSIVEs |
g E,

€l - -— /A{

7,

7
/ ChEMHEIR
KNEMMHKE

\
1
[}
1
T
T
1
[}
1
[}
[}
]
[}
1
1
[}
1
[}
]
[}
1
[}
[}
1
[}
1
1
1
[}
[}
1
[}
]
1
1
[}
1
1
[}
[}
1
1
[}
1
[}
1
[}
1
1
1

WamepuTens
(amnepmerp)
BapwanTt 3
HeTounuk
HaNpPAMEHUA
[FWRL]- - - —> HART
KOMMYHWKATOP
Wameputens
(mnhvn/ﬂ%

V) i
> —{ R} !
BapuanT 4 | ||

HeTounuk |_ J
HANPAMEHNR HART
s KOMMYHHKATOP
Wameputens

(monbTMeTp)

o T

Bapuaut 5 |
L
WeTounnk HART
[FWEL- - -—> Usab il KOMMYHUKATOP

ABNAOWAACH «NAKCOM» NUTAIOWErD
HanpAMEeHUA rasoaHanuaaTopa. J

Mpw paBoTe MHTepdeRca TOKOBON
NeTnu npuéopa B
TPEXMPOBOAHOM MACCHUBHOM
PEXMME nonspHocTe
NOAKNOYEHWA BHEWHKAX uEFPEﬁ K
knemmam CLT u PWRT He umeeT
IHBYEHMA.

' BO3MOXHBIE CXEMbl NOAK/THOMEHUA K WHTEP®ENACY |
TOKOBO# METNIW BO B3PbIBOBE3OMACHOW 30HE:

S @
: " W,
Bapuant 1 {amnepmeTp) HANPAMEHHA
FURL - -
Wamepurens
(sonbTMeTR)
i MaKcHMansHbIR HOMUHEN
conpoTheneHua R
onpefenseTch HOMUHANBHEIM
- - - — E HENPAKEHMEM HCTOUHUKE
HaNPAKEHWA W
CONPOTHBAEHWEM NHHIK
Bapwanut 2 CBA3W C ra30aHanM3aTopoM.
Herounnk
[(PWRI]- - - —>

%
Q HomuHan wyHT-peanctopa Ry, - He mMeHee 250 Om.

MakcumantHoe CcyMMapHOoe CONpPoTHBNEHWE IMHUW CBAZK C
nocnefoeaTenbHo BKNIOYEHHBEIMKA aMNePMETROM W PEZUCTOROM
Rw AONKHO ONpejenATbCA MCXOOA M3 NapaMeTpoB MCTOYHKMKA
HanpaAXeHus.

[onyckaeTca Mcnonb3oBaHue BCTDOEHHOTD WYHT-pe3ncTopa
HART-KoMMYyHUKaTOpa BMeCTO peaucTtopa Ry,

- .

HomuHan peauctopa R - He meree 250 Om. 1
BeTpoeHHbl# WyHT-peaucTop HART-KOMMYyHWKaTOpa AONMKEH BbiTh
oTknoYeH, NMapannensHoe rnogkniodedie HART-KOMMYHUKATOPE K
M3MEpUTENEHOMY pesncTopy R NpUBEAET K M3MEHEHWAM
noKa3aHui MHTep@eica TOKOBOW NeTNK, PacCYUTaHHbIX Ha OCHOBE
[AaHHBIX M3MEPHTENEHOD BONBTMETPA.

T HomuHan wyHT-peaucTopa Ry, - He meHee 250 Om.

MakcumanbHoe CyMMapHoe CONPOTUBNEHNE NUHUK CBA3K C
nocnefoBaTenbHO BKNKOYEHHBIMK PE3UCTOpAMK Ru Rw AOMHHD
ONpeaenATeCA MCXOAA M3 NapaMeTPoB MCTOHHUKE HaNpARXEHWA,

ﬂOl’IYCKﬂE’I’Cﬂ WCNONBE30BaHWe BCTPOBHHOMND WYHT-pe3ncTopa
HART-KOMMYHWKaTOPa BMECTO peancTopa Ry,

PucyHok 3.8 — MoakntoyeHme no nHtepdeincy TokoBol neTnun. TpéxnpoBoaHasa cXxema, NaCcCUBHbIN

pexunm paboTbl nprubopa. O6wWKit NpoBoAg — «KNAKC» NUTAHUA, NOABEAEHHDbIN K Knemme «PWR1»
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ANA PAEOTEI 110
TPEXMPOBOAHON CXEME,E
KOTOPOW NMHAA sPWRT«

ﬂBnHEYCR OELLIHM I“IF'UﬁOJlDM

| YCTAHOBWTE MEPEKIOUATEN
PEXMMA PABOTH

MHTEPDENCA TOKOBOW

METAA B NONOMEHWE

B3PbLIBOOMACHASA 30HA

B3PbIBOBE3OMNACHAA 30HA

B [aHHOM CXeMe BKIFOHEHWA oBLLIWMM

% Co
> K MCTOYHWUKY | NPOBOAOM NUTEHHA

= NUTAHWA i rascaHantaaTtopa i oTpULATENEHEIM

_______________________ neTnu ABNASTCA NUHWUA «PWRT:,

NPOBOAOM MHTEPHERCE TOKOBOW

ChEMHKIM
HITEMMHIK

s [ewE---—>

' ABNALWEACA «MWUHYCOM2
(«3EMNEN*) NUTAIOWETD
Hanj r TOpa.

i Mpw pafote uHTepdeiica Tokosoi
| neTnu npuéopa 8
TPEXMPOBOOHOM NMACCHBHOM
PEXWMME nonspHocTe
NOAKMOYEHUSA BHELHMK Lienei K
wknemmam CLT u PWRT He umeer
FHAYEHUA.

BO3MOXHBIE CXEMbl MOAK/MHOUYEHUA K MHTEP®EACY
TOKOBOW MET/IN BO B3PbIBOBE3OMNACHO 30HE:

Wameputens
(BonsTMETP)

MakcHManeHeIi HoMUHaD
conpoTuenenna R
onpegenAseTcA HOMWHaNBHEIM

(e - -—» HaNpRMEHUEM MCTOUHMKE
Haﬂpﬁﬂ(EHHﬂ "
CONPOTHUBEAEHWEM NMHUHWK
BapuanT 2 CBA3W C ra30aHanM3aTopoM. |
WeTounnk

BO3MOXHbIE CXEMbl MOAKMHOYEHUA K MHTEP®ERCY HART BO B3PbIBOBE3OMACHOWM 30HE:

HoTounmk
HaNPAMEHNA
nmn-~—+>————————E;

— ~
i HomuHan wyHT-peauctopa Ry, - He Menee 250 OM. |
Msuupme.m;
(amnepmerp) MakcumManbHoe CYMMapHOE CONPOTUBAEHWE NWHWW CBA3N C
NocnefoBaTensHO BKNHOYEHHBIMKY 8MMNEPMETPOM W PE3MCTOPOM
R, ACMKHO ONPefenaThea MCXOAA U3 NapaMETPOR MCTOUHWUKE
BapwanT 3 HENPAMEHUA,
JlonyckaeTcA MCNoNB30BaHWE BCTPOEHHOMD WYHT-pe3ncTopa
HART-koOMMYyHWKATOpa BMecTo peauctopa Ry, b
McTounmnk ||
HanpaMeHua
L_ﬂ
[PwRi]- - -—! HART
KOMMYHWKATOP
Wamepurens
(eonbTMETP) A Homunan peaucTopa R - He menee 250 Om.
/G? BeTpoeHHBIA WYHT-pe3ucTop HART-KOMMYHUKATOPa AoN#eH BbiTe
>\_/ _J_. = oTknodeH. MapannensHoe nogrniodedine HART-kOMMyHUKaTOpa K
M3MEepUTENEHOMY PE3NCTOPY R NPUBEAET K M3MEHEHWAM
= - -—> 'I R 'I ] NoKa3aHWit MHTEpdEeRCca TOKOBOW NETNM, PACCYMTAHHBIX Ha OCHOBE
|' L AaHHBIX U3MEPHTENEHOMD BONLTMETPA. )
[
BapuanTt 4 T L_
HeTounnk -
HanpamMeHua HART
(B - - - —3> KOMMYHUKATOP
Wamepurens
(eonsTMmeTp)
] p
HomuHan wyHT-pesncTopa Ry, - He mexee 250 Om. |
Eil---—> Maxcmanbuoe CYMMapPHOE CONPOTHBNEHWE NUHKW CBA3K C
nocnefoBaTentHo BRAKYEHHBIMKM peaucTopamu R W R, gonxHo
ONPefenaTLCA UCXOAA U3 NAPaMETPOR UCTOYHMKE HANPAMEHUA.
JlonyckaeTen Menonb3oBaHMe BCTPORHHOMO WYHT-pesncTopa
BapuaHT 5 HART-koMMyHWKaTopa BMecTo pe3ucTopa Ry,

l
HART

KOMMYHWUKATOP

PucyHok 3.9 — MNoagkntoueHne no nHTepderncy TokoBon netTan. TpEXNPoBoAHAN CXeMa, NacCUBHbIN

pexum paboTtbl npubopa. ObWwmit NPoBOA — KMUHYC» (K3EeMAA») NUTAHUA, NOABEAEHHDBIN K Knemme
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B3PbIBOOMACHAA 30HA

B3PbIBOBE3OMACHAA 30HA

B aaHHOR Cxeme BRNKYEHHA OOLMM

» [PWRL] K MCTOYHMKY |

NPOBOAOM MUTAHUA

—»(PwR2] MUTAHUA '

Ta30aHanM3aTopa ¥ OTPULaTENEHBIM
NPOBCAOM MHTEpdeica TOKOBOW
NETNW ABNAETCA NMHKA «PWR2»,

giggjhégééii@

'.:_g,‘_. ‘
e y/

_ LUNA PABOTEL N0
TPEXMPOBOAHOW CXEME, B

KOTOPOW JIMHWA «PWRZs
|RBNAETCH OBLUWM NPOBOOOM
NONOHEHWE

YCTAHOBWTE MEPERIIOMATENL
PEXMMA FABOTEI
WHTEPGEACA TOKDBOW
METNA B NONOKEHWE

AENAIOWAACH (MUHYCOM»
{x3eMNEn) NUTAOWErD
HanpsXeHUA rasoaHanuaaTopa.

Mpw padoTte wHTepdeica TOKOBOR
netnu npubopa &
TPEXMNPOBOAHOM MNACCHMBHOM
FPEXWME nonApHocTb
NOAKNOYEHHA BHELHWX Liene K
wknemmam CLT u PWR2 He umeet
IHAYEHUA,

BO3MOM(HbIE CXEMbl NOAKNHOYEHUA K VHTEPOENCY

TOKOBOW METNW BO B3PbIBOBE3OMACHOW 30HE:

(AS

[&i]- - -— 1
Bapwaut 1 etk
Hamepurens

conpoTuenedna R
ONPENENAETCA HOMMHANBHBIM |
HANDSKEHWEM MCTOUHMKE
HanpAMEHHA 1
CONPOTHRAGHHEM NTMHAM
Bapuant 2 L CBA3W C Fa30aHANHIATOPOM.

fi MaKCUMANEHEIR HOMWHAN

ED--—>

HcTounnk

[PwWRzZ]- - - —>>

BO3MOXHbIE CXEMbl NOAKMIOYEHNA K WHTEP®ECY HART BO B3PbIBOBE3OMACHOW 30HE:

el - -—> @
Wamepurens
(amnepmerp) E
Bapwant 3 E—I_*J
MeTounmi o | |
HANpRMKeHHs [ J
[(PWRZ |= = == ﬁlﬁ
KOMMYHHUKATOP
Hamepurens
(onsTMeTp)

C

|

BapuaHT 4
HcTounnk S
HanpAMEHHA HART
[ = KOMMYHUKATOP

BapwanTt 5 | |
L
A
KOMMYHUKATOP

[(PwRrz]- - -—>

i HomuHan wyHT-peanctopa Ry, - He meHee 250 Om.

MakcuMmansHoe CyMMapHoe CONPOTHBNEHWE IMHWK CBA3N C
nocnefoBaTenbHO BKNOYEHHBIMU BMNEPMETPOM M PEIUCTOPOM
R, AON#HO ONpEAenATLCA MCXOAA M3 NAPAMETPOB MCTOUHWKA
HENPAREHUA,

[lonyckaeTeA MCNONL30BaHWE BCTPOBHHOMD  WIYHT-peaucTopa
HART-koMMYyHUKaTOPa BMECTO peancTopa Ry,

A Homunan peauctopa R - He meHee 250 Om. |

BeTpoeHHBIR WYHT-peaucTop HART-KOMMYHHMKATOPa AOMKEH BbITh |
otknodeH. MNapannensHoe nogxnoyeHue HART-koMMyHMKaTOpa K |
W3MepMTENbHOMY pesucTopy R npuBeseT K M3MeHEHUAM |
NOoKa3aHWiA WHTepdeica TOKOBOH NETNK, PACCYMTAHHLIX HA OCHOBE |
AdHHBIX MEMEDWMTENBHOMD BONBTMETPAE. !

m HomuHan wyHT-peauctopa R, - He mexee 250 Om.

MakcumansHoe CyMMapHoe CONPoTMBNEHWE NMHWKA CBASK ¢
nocneqoBaTenbHO BKAKYEHHbDIMW DE3UCTOpamMin Rwn R' A0NHHD
onpenenaTeCH UCXOAA M3 NEPaMETPOE MCTOYHWKE HaNPAMKEHWA.

[onyckaeTcA UCMONb30BaHWe BCTPOBHHOMD  WYHT-peaucTopa
HART-koMMyHWKaTOpa BMecTo peanctopa Ry,

«PWR2»

MPBMN.413347.005-01P3 Bepcusa 1.12 17/07/2024

PucyHok 3.10 — MNoakntoueHne no nHTepdency TOKoBoM netan. TpEXNpPoBoAHAN CXxemMa, NacCUBHbIN

pexxum paboTtbl npubopa. O6Wwmit NPoBOA — KMUHYC» («3EeMAA») NUTAHUA, NOABEAEHHDBIN K Knemme

88



B3PbIBOOMACHAA 30HA

v

B3PbIBOBE3OMACHAA 30HA

[ B faHHoN cxeme BRMOoYeHrs 0GLymm

[PWRI] K MCTOUHMKY |

NPoBOAOM NUTaHWA

Y

PWR2 |

MUTAHWA |

ra30aHANM3ETOPa U OTPHUATENBHEIM
NPoECAOM MHTEPHERCE TOKOBOW
NeTNK ABNASTCA NUHKA «PWRZ=,

= i

7,

LA PABOTHI 110
TPEXNPOBOOHOM CHEME, B
KOTOPGIA TTAHWR «PWRZ

ABMAETCA OBLMM NPOBOAOM
YCTAHOBWTE NEPEMBINKY B
TIPABOE NONIOMEHNE

YCTAHOBTE NEPEKMIOYATENR
PEHMMA PABOTLI
WHTEPGEACA TOKOBOM
METNK B MONCXKEHWE

«PASSIVEs

WamepuTens
(amnepmeTp)
BapwanTt 3
HeTounuk
HaNpPAMEHUA
[Pwez]- - - —>
Wameputens
(ml'thM/ﬂ%
oL,
(o 1
[Eal- - -—>> [ R | L !
Bapuant 4 T l ||
narmnm"e':mn | <
HART
[PWRZ]- - - > KOMMYHWKATOP
Wameputens

(monbTMeTp)

—(V
S —l

;A

ey o

Bapuaut 5

|
||._
WeTounnk HART
[FWEE)- - -—> Usab il KOMMYHUKATOP

/,
/ CHEMHBI
st KMEMMHUK

ABNAIWAACA «NAKCOMS» NUTAIOWETD
HANPAXEHWA rasoaHanuaaTtopa. |

Mpw paBoTe MHTepdeRca TOKOBON
NeTnu npuéopa B
TPEXMPOBOAHOM MACCHUBHOM
PEXMME nonspHocTe
MOAKNDUYEHNA BHELHWX UENen K
knemmam CLT u PWR2Z He umeeT
IHBYEHMA.

A

" BOSMOYHBbIE CXEMbI NOoAKNHYEHUA K WHTEP®ENCY '
TOKOBOW MET/IN BO B3PbLIBOGE3OMACHOW 30HE:

S @
Wamer =
Bapuant 1 {amnepmeTp) HANPAMEHHA
FURZ - -
Wamepurens
(sonbTMeTR)
i MaKkcuMansHBEIR HoMUHAN
conpoTheneHua R
onpefenseTch HOMUHANBHEIM
- - - — E HENPAKEHMEM HCTOUHUKE
HaNPAMEHUA 1
CONPOTHBAEHWEM NHHIK
Bapunanr 2 CBAIN C ra30aHaNK3aTOPOM.
Herounnk
(FwRz]- - - —>

A

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

MakcumantHoe CcyMMapHOoe CONpPoTHBNEHWE IMHUW CBAZK C
nocnefoeaTenbHo BKNIOYEHHBEIMKA aMNePMETROM W PEZUCTOROM
Rw AONKHO ONpejenATbCA MCXOOA M3 NapaMeTpoB MCTOYHKMKA
HanpaAXeHus.

[onyckaeTca Mcnonb3oBaHue BCTDOEHHOTD WYHT-pe3ncTopa
HART-KoMMYyHUKaTOpa BMeCTO peaucTtopa Ry,

Y
HomuHan peauctopa R - He meree 250 Om. |

BeTpoeHHbl# WyHT-peaucTop HART-KOMMYyHWKaTOpa AONMKEH BbiTh
oTknoyeH, MapannensHoe nogknoyedue HART-KOMMYHUKaTOPE K
M3MEPNTENBHOMY PE3NCTOPY R NPUBEAET K N3MEHeHNAM
NoKa3aHui MHTepdeidca TOKOBOW NETNM, PACCUYMTAHHBIX HA OCHOBE
AaHHBIX M3MEPUTENEHOTD BONLTMETPA.

-

A

HomuHan wyHT-peaucTopa Ry, - He meHee 250 Om.

MakcumanbHoe CyMMapHoe CONPOTUBNEHNE NUHUK CBA3K C
nocnefoBaTenbHO BKNKOYEHHBIMK PE3UCTOpAMK Ru Rw AOMHHD
ONpeaenATeCA MCXOAA M3 NapaMeTPoB MCTOHHUKE HaNpARXEHWA,

ﬂOl’IYCKﬂE’I’Cﬂ WCNONBE30BaHWe BCTPOBHHOMND WYHT-pe3ncTopa
HART-KOMMYHWKaTOPa BMECTO peancTopa Ry,

PucyHok 3.11 — MoaxntodeHne no nHTepdency Tokosol netTnum. TpExnpoBoaHaa cxema, NacCUBHbIN
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B3PbIBOOIMNACHAA 30HA

B3PbIBOBE3OMACHbIN
HART - NEPEXOQHWUK

(HE BXOQWT B KOMIJIEKT NMOCTABKW)

DALOPODDLDDD

e PA3BEM MOOKNIOYEHUA
= S 1 ~r B3PbLIBOBE3OMACHOIO
T \‘ HART - MEPEXOOHWKA

HART
KOMMYHWUKATOP

A HoMuHan wyHT-peanctopa R, - He MeHee 250 OM.

JonyckaeTca MCNONb30BaHNE BCTPOEHHOTO  LUYHT-
peaunctopa HART-koMMYyHUKaTOpa BMecTo peauctopa R,

e e o Vi oV e e ot e i U L Sl ! i s P il i il

PucyHok 3.12 — MNoaxntoveHne B3pbiBobesonacHoro HART-nepexoaHWKa AN NOAKNIOYEHUA

KOMMYHWKATOPOB BO B3PbIBOOMNACHOM 30HE

N
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B3PLIBOOMACHAA 30HA \ B3PbIBOBE30OIMNACHAA 30HA
I ~
I [y (FWE] K WCTOYHMKY | ; f\ iR AaHHOR Cxembl NOAKHOUEHNA
7 D :“'.',ﬂﬂ;""“ 1 | I\ fpueopa nonsprocTs noakmioueHs
i : B oo et SR | HaNPAMEHWUA NUTEHWA He BaHa
I i s
= [R=tEA| : Llent «RS-485 GND» arnseTca )
raiataeheieatehaittatatahahanaion: e % ; HEOBA3ATENLHOM ANA NPUMEHEHUR,
T [=a5E] :
— — [ — = P i WimEsaeker | Ec/m noaknioyaeman annaparypa_
_-1::.._L_\ [ e ; He TPEeBYET COeANHEHMA C «3EMNEM»
N oo unTepdeiica RS-485 - ocTasbTe

Knemmy razoaHanusatopa «RS-485
GND» HenoaKnNHYeHHOM.

Coo000000000d
o
‘ll] e B

————————r ECNW TPEEYETCH
[ NOAKNKOSEHKME OKOHEYHOM
HAMPY3KW NMHWK CBA3M
WHTEPBEMCA RS-485
MEPEBEAMTE NEPEKIOHATEND
B MONOHEHWE «Ons.

ECN OKOHEYHAR HATPY3KA
HE TPEBYETCH - NEPEBEAWTE
MNEPEKIMIOHATENL B
MONCHEHWE «Offu.

LT TR L e st et s ey i e ey e ~

f A

: B3PbLIBOOMACHAA 30HA ! B3PbIBOBE3OMNACHAA 30HA

l 1 pemmmmmmmme oo .

! 7 | i [FWRL] K WCTOYHMKY [LnA AaHHOM CXeMbl NOAKMIOHYEHWS

: 4 | — [pwrz] MWUTAHWUA ' npuBopa NoNAPHOCTL NOAKHOYEHNA

I I e g S e ke i o R S i Hanpﬂ”{eH“ﬁﬁHTaH“ﬂ"emﬂa

, ! , e itz

| | - [ALARM I :

! ! i ; ANropuTM OTpaboTKu pene

! ? 5 h . : éﬁ MOET BbITh HACTPOEH NpK

i '8 \ s : NOMOLLM UMPPOBLIX

: : p o) ; MHTeptheHCoR CBA3M.

\ 7 - T - X lpu OTCYTCTBUN NUTaHNA

1 1 ! : rasoaHanuaatopa Bce Tph pene
' K WCMONHMTENBHBIM |

| E ] ! ! YCTPOWCTBAM, ' BASOMKHYTD.

| | | VMPABNAEMBIM PENE | |

1 l

1 1

I 1

| 1
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PucyHOK 3.14 — MoAKNtoUYeHNe BHELHUX UCMOTHUTE/IbHbIX YCTPOMCTB K pese ra3oaHann3aTopa
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B3PbIBOOINACHAA 30HA B3PbIBOBE3OMNACHASA 30HA
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7 - > NUTAHNS :
I T e
1 i
] (ew) (4...20 MA) i
i cLz] !
| st i ot U s R
L)

RS-485

1
i
K WCNONHWUTENbHbLIM :
YCTPONCTBAM, i

1

|
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YNPAB/TAEMbIM PENE

m
B>
g
g

m
2
=
-

Jlna naHHon cxembl
noaKMYeHns npubopa
MONAPHOCTL NOAKNKOYEHKA
HanpAXeHuda NuTaHnA He Bamuaj

ANropuTM OTPaboTKK pene
MOXeT BbiTb HacTpoeH Npu
NOMOLLM LUDPOBBIX
WHTepdeicoB cBA3N.

nEH OTCYTCTEBWM NUTAHUA
rasoadHanusatopa

BCe TpW pene pasoMKHYTbI.

PucyHok 3.15 — OgHoBpemeHHoe noakntodeHune K UTM-12M no nHtepdencam TOKOBOM NeTnu,

RS-485 v pene
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MpunoxxeHue U

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

B3PbIBOOMNACHASA 30HA B3PbIBOBE3OMACHAA 30HA

1
I
I
I e i DnA faHHoR CXemMbl NOAKMIONEHIA
i e [%12 ﬁ"".:,i:?;;""”- npuBopa NONAPHOCTE NOAKIHOYEHHA
' : > Rl 1 HaNpPAXEHWA NATAHWA HE BaXKHA
J
! r
bt p [RE-285 A 1 1
I =nh ] enb «RS-485 GND» AenAeTca
e — —1—p [R5-385 GND. ' -
' AZaTeNLHOR ANA NPUMEHEHUA,
f, tl"“ = : HeoBA3aTensHOW ANA NPUMEHEHW
— i K MHTEP®EHCY Ecnu noaknioyaeman annapatypa
! ! RS-485 ] He TpeByeT CORAMHEHNS C «3emnéi»
4l | mmmmmmmeose e nHTepdbeiica RS-485 - ocTaesTe
R KNemmy razoaHanusartopa «RS-485
~ ) GND» HENOAKNIOYEHHOR,
D) ™
! 1
k
1
1
[ \
| =
I ! |
f = / "
0000000000000 |/
-

" CHEMHBIR
KNEMMHIK

-

izt ECMM TPEBYETCA
i NOAKNOHYEHUE DKOHEYHOR
| HAMPY3KK NIMHAK CBA3K
MHTEPQEMCA RS-485
MEPEBELMTE NEPEXIIOHATEND
B BEPXHEE NONOMEHWE -
ww——weeenmToTIr) BEMOYEHD.
ECNK OKOHEYHAR HATPY3KA
HE TPEEYETCH - NEPEBEAWTE
MEPEKMIONATENE B HWKHEE
. NONOKEHKME - BEIKMIOHEHO. P

PucyHok U.1 —NoakntodyeHne HanpaxKeHna NUTaHuA



B3PbIBOOMACHAA 30HA

B3PbIBOBE3OMACHAA 30HA

-

JnA faHHOR CXeMbI NOAKNOHEHWA

7 1
7 = [PWRi ()] K MCTOMHMKY, npWBopa NONAPHOCTE NOAKMIOYEHHA
-~ —p [Fwe3 (-] INUTAHUA i HaNPAKEHWA MATAHKA HE BaXHa

i T e, 20 ma) : INpw paBoTe wiTepdeiica ToKOBOR
s — [eis] I netnu Npubopa B aKTUBEHOM PEXUME

e T HamnpaeneHWe TOKa B LEenu
TOKOBOW NETNN - OT Knemmbl CL- k
knemme CL+

(T.e. NOTEHLKHAN Knemmil CL-Bbile,
yem CL+).

BO3MOXHBIE CXEMbI NOAKNHOYEHUA K HHIEP@EﬁCY
TOKOBOW NETNIW BO B3PbIBOBE3OMNACHOW 30HE:

(& - - —s———

BapuanT 1 WamepuTens

( A (amnepmerp)
CHEMHBIA
YCTAHOBWTE MEPERIICHATENG KIEMMHIK e
KAMA PAECTEI
MWHTEPSENCA TOKOBOW METI
B HVIXHEE NONOAKEHWE «ACT.»
— ] =) --— .
MaKEHMAaNEHBIA HOMUHAN
& ConpoT Ry pHO C
EOHPDTHEFIEH“EM NWHWK CBAZNA C
qErmpﬂégpr::ao,q;IoEochME + ra3oaHann3aTopoM He [oKeH
YCTAHOBWTE MEPEKIOYATEND npesbiwarts 500 Om.
= BapwaHTt 2
—_ Wameputens
P ~ (soneTmeTp)
N —_— I [~

BO3MOXXHbIE CXEMbl MOAKMOYEHUA K WHTEP®ENCY HART BO B3PbIBOBE3OMACHOW 3OHE:

(RS

-
N i HomuuHan wyHT-peauctopa Ry, - He menee 250 Om.
Hamepurens E |

(amnepmerp) CymMmapHoe CONPOTHMEAEHWE NUHWKM CBASW C NOCNEOBaTENbHO
BKMNIO4EHHBIMK aMNEPMETPOM 1 peancTopom R, - He Gonee 500 Om.
BapuanT 3 ) = Jonyckaetca MCNONL30BAHWE BCTROBHHOTO  WYHT-pe3McTopa
ﬁ m HART-kommyHMKaTOpa BMeCTO peancTopa Ry,
| b
CLt B e — %“IRTI,J
KOMMYHWUKATOP
WamepuTens ( & Homuran pesuctopa R - He meree 250 Om.
(sonsTMeTR) |
M CyMMapHOE CONPOTHBNEHME NUHWUK CBA3K U peaucTopa R - He
+>!/ - | Gonee 500 Om.
BCcTpoeHHBIW WyHT-pesncTop HART-KoMMyHHKaTOpa A0NMKeH
[E=]- - -—> R GbiTe oTKAOYeH. MapannensHoe nogkno4eHne HART-
KOMMYHUKATOPA C HEOTKMOUYEHHBIM LWYHT-PEIUCTOPOM K
[ | M3MEPUTENBHOMY pe3ncTopy R NpUMBERET K M3MEHEHWAM
BapuauT 4 | | nokasaHuii MHTepdieiica TOKOBOK NETAK, PACCHUTaHHBIX HA
LHE; i OCHOBE OaHHbIX M3IMEPUTENEHOND BONETMETPA,
== KOMMYHHKATOP
Hameputens
(BonbTMETP)

¥ = HomuHan wyHT-peaucTopa Ry, - He Menee 250 Om,
E=]---—> S IF CymMMapHoe conpoTUBAEHWE NWHWKA CBAZW C NOCNEA0BATENbHO
|

BKNIOYEHHEIMKM peancTopamu R U R, - He Bonee 500 Om.

I;ﬂ E | JonyckaeTcs UCnoNb30BaHWe BCTPOEHHOTO  WYHT-pe3ncTopa
. ) HART-KoMMYHWKaTOpa BMeCTo peauctopa Ry.
Bapuaut 5 Ir
|
(—
HART
[y T A— KOMMYHUKATOP

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

peXnm paboTbl npubopa
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B3PbIBOOMACHASA 30HA B3PbIBOBE3OMACHAA 30HA
A i 1 s gaHHOR CxemMbl NOAKMOYEHHA |
/ T @K MCTOUHHKY! ‘L npuBopa NoNAPHOCTE NOAKMKYEHUA
- - [pwr2 (-] IMTATAHUA } HANPAKEHWA MUTAHKA HE BakHa
& MNpw paBoTe NpuBopa B NAcCUBHOM ]
'8 PEXUME (MEPEKNIOHaTENE PEXUMA
paloTsl MHTepdienca TOKOBOA NETNKH
- 11— ——— — yCTaHOEJ'IeH B NONOXEHWE
e — «PASSIVE») nonfpHocTe .
NOAKNKYEHHUA BHELIHWX LENed K
wnemmam CL- u CL+ He umeeT
IHAYEHWA,
BO3MOXHbLIE CXEMbl NOAKMHOMEHUA K WHTEP®EACY

&)

\
I
1
|
T
T
I
1
1
I
1
1
1
1
I
1
I
I
1
I
I
1
I
1 = ™
| TOKOBOW NETNIW BO B3PbIBOBE3OMNACHOW 30HE:
I
1
I
1
1
|
1
1
1
1
I
1
I
|
|
I
1
1
I
1
I
I
I
I
1

B 1 Hameputens MCTOUHHK
Eap T pMeTp) HanpAKeHHs
H
YCTAHOBMTE NEPEKTICHATENS &WM?& S
PEMIAMA PABOTHI
WHTEPSEICA TOKOBOWR METIW
B BEPXHEE NONCMEHWE l’?g}él"_ﬁr[!#b
WPASS. ) ( )
| .
T o MaKCHManbHBI HoMUHaN
“ conpoTUsnexdns R
q PABOTHI N0 o ONpEfenseTcA HOMUHANBHBIM
SETHEEXTEORO TN CXEME GE---—> [ R ] HaNPHXEHHUEM MCTOYHUK
YCTAHO TEPEKTIOUATEND HaNPAKEHUA U
v - CONPOTHENEHWEM NUHAK
BLIKMOHEHD BapwanT 2 \_ CBA3W C raaoaHanMaaTopom.
o | Merounmnk
\\ ’1 [ O

BO3MOXHBIE CXEMbI MOAKMIOMEHUA K WHTEP®EWACY HART BO B3PbIBOGE3OMACHOW 30HE:

- -—> w -
i HomuuHan wyHT-peauctopa Ry, - He menee 250 Om.

Hamepurens
(amnepmerp) MakcumanbHoe CYMMEPHOE CONPOTHBNEHWE NMHWW CBASK C
nocnefosaTensHO BENKYEHHBIMK aMNEPMETPOM W PE3HCTOPOM
—_— R, AOMKHO ONPefensiThen MCXOAA U3 NEPaMETPOE UCTOYHWKE

BapuauT 3 =3 HanpsKeHua,
ﬁ_m JonyckaeTcA MCNONLI0BAHWE BCTPOEHHOTO  LUYHT-pe3ncTopa
L HART-koMMyHMKaTOpa BMecTo peauctopa Ry,
HcTounmnk | |
HANPAKEHHA
= 4
KOMMYHWUKATOP
Hamepurens
(eonbTMETR) Homwuuan peauctopa R - He meHee 250 OMm.
/V( BeTpoeHHBIR WYHT-peaucTop HART-KOMMYHHUKATOPa JoMmKeH
X/ | BbITe oTKNOYeH. [NapannensHoe nogknodere HART-
I KOMMYHUKaTOpa K N3MepuTensHoMy peauctopy R npusener k
CL- |- = == R H3IMEHEHWAM NOKa3aHHUW MH'repd:eﬁca TOKOBOW NETAH,
| L pacc4MTaHHbIX Ha OCHOBE JaHHbIX H3MEPUTENLHOMD BONLTMETPE.
BapuanT 4 T | ||
HeTounmnk |
HanpRmeHna HART
== KOMMYHWKATOP
Wameputens
(BoALTMETP)

-

| A HomuHan wyHT-peauctopa Ry, - He Menee 250 Om,

[E---—» | R | MakcuMansHoe cy pHOE ConpoT! MMHAW CBA3K C
nocneaoEaTenbHO BRIIOYEHHBIMM peauctopamu R u R, fomkHo
N CNpeaenaATECA KCXOAA W3 NapaMeTPoB MCTOYHWKE HanpAXeHuna,
JlonyckaeTcs MCNonb30BaHWE BCTPOEHHOTO  WYHT-pe3ncTopa
Bapuaut 5 r L HART-koMMyHWMKaTOPa BMECTO peaucTopa Ry,
|
{I—
HeTounnk HART
(s ap—— P AR KOMMYHUKATOP

PucyHok U.3 — MNoakntoueHme no nHtepdeincy TOKoBoM NeTaun. YeTbIpEXNpPoBoAHANA CXema, NacCUBHbIN

peXnm paboTbl Npubopa
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B3PbIBOOMACHAA 30HA

B3PbIBOBE3OMNACHAA 30HA

~
B faHHOR CXeMe BINIOYEHHA 0BLMM

¥ [PwRi ()] K MCTOUHNKY, npoBogomM WHTepdheica TOKOBOR

- [ewra (-} | MTATAHWA

NeTNK ARNAETCA AMHWA «PWR2(-)».
nUﬂHpHUC’Th NogKmnoYeEHKA
HaNpAKEHWA MUTAHWA He Bamua!

ChEMHEIN

KIEMMHUE |
YCTAHOBWTE NEPEKMICMATENNL

PEXVMA PABOTHI
WHTEFDEMCA TOKOBOW NMETNW
B HYKHEE NONOKEHVIE ACT »

H PABOTRI MO
TPEXNPOBOCHON CXEME, B
KOTORON JAHWA sPWRZ
ABNAETCA OBLUMM POR
o

Hamepurens
(amnepmerp)

5

BapuauT 3 ( Py
)
D
[ |
KOMMYHWUKATOP
Hamepurens
{BonLTMETR)
BV I
E=]---—> R ]
BapuanT 4 || ||
L b
HART
BRI} = KOMMYHHKATOP
Hameputens
(BonbTMETP)

& Mpw patioTe naTepdeiica TOKOBOW
netm nputiopa 8
TPEXNPOBOOAHOM AKTWBHOM
PEXWME HanpaeneHue Toka B Uenu
TOKDBOW NETAKM - OT Knemmel CL+ K
knemme PWR2Z (-}
(T.e. NoTEHUHaN knemmel CL+ Bbilwe,

Hem noTeHuMan knemmel PWA2 (-)).

BO3MOXHbIE CXEMbI MOAKMIOYEHNA K MHTEP®ENCY
TOKOBOW NET/A BO B3PbIBOBE3ONACHOW 30HE:

[Eial- --—>
Bapuaut 1 HWameputens
(amnepmeTp)
FwRa(- - - —>
[eLa] - =
& MakcHManeHbI HOMUHAR
‘k ConpoT Ry pHO ©
I:CII'IPDTHEFIEHMEM NWHWK CBAZNA C
% ra3caHanna3aTopoM He JoMKeH
npesbiwars 500 Om.
BapuanTt 2 E o
Wameputens
~  (sonbTmeTp)
[PWRZ(-)|- = - —>

ri HomuuHan wyHT-peauctopa Ry, - He menee 250 Om.

CymmMapHoe CONPOTMBAEHHE MWHWW CBASW C NOCNEfOBETENLHO
BKMNIO4EHHBIMK aMNEPMETPOM 1 peancTopom R, - He Gonee 500 Om.

JonyckaeTes MENONL30BAHWE BETPOEHHOTO LWYHT-pesucTopa
HART-kommyHMKaTOpa BMeCTO peancTopa Ry,

( A HomuHan peswcTtopa R - He meree 250 Om.

CyMMapHOE CONPOTHBNEHME NUHWUK CBA3K U peaucTopa R - He
Gonee 500 Om.

BCcTpoeHHBIW WyHT-pesncTop HART-KoMMyHHKaTOpa A0NMKeH
GbiTe oTKAOYeH. MapannensHoe nogkno4eHne HART-
KOMMYHUKETORE C HEOTKNHOYEHHBIM WYHT-PEIUCTOPOM K
M3MEpMTENbHOMY pesucTopy R NpuBefET K MSMEHEHNAM
nokasaHuii MHTepdieiica TOKOBOK NETAK, PACCHUTaHHBIX HA

14 OCHOBE OaHHbIX U3MEDUTENEHOND BONETMETPA.

[R—
HART
KOMMYHWKATOP

PucyHok 1.4 — NoakntoueHne no nHtepdeicy TOKoBOM NeTaun. TpexnpoBoAHas cxema, aKTUBHbIM

A HomuHan wyHT-peaucTopa Ry, - He Menee 250 Om,

CymMMmapHoe conpoTHBNEHHE NIMHUM CBAZW C NOCNEA0BATENLHO
BKNIOYEHHEIMKM peancTopamu R U R, - He Bonee 500 Om.

JonyckaeTcs UCnoNb30BaHWe BCTPOEHHOTO  WYHT-pe3ncTopa
HART-KoMMYHWKaTOpa BMeCTo peauctopa Ry.

peXnm paboTbl npubopa
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B3PbIBOOMACHAA 30HA

B3PbIBOBE3OMACHAA 30HA

5
B faHHOR cxeme BKIOYEHHR oBLmMm
npoBogoM UHTEpchenca TOKOBOW
NETNH ARNAETCA NMHUA «PWR2Z(-)»
MonAPHOCTE NOAKNKOYEHUS
HaNPAXEHWA MUTAHKMA He Bamual

& Mpw pabote uatepdeica TOKOBOR

‘k neTau npubopa 8
TPEXNPOBOOHOM NMACCHMBHOM
PEXWMME nonspHocTs
MOAKMIOYEHHA BHELIHWX LENEH K
knemman CL+ 1 PWR2 (-) He umeer
3IHAYEHWA,

BO3MOXHBIE CXEMbI NOAKNHOYEHUA K HHIEPmEﬁCY
TOKOBOW NETNIW BO B3PbIBOBE3OMNACHOW 30HE:

(€] - - —> A
- 1 Hameputens WeTounnk
Eap T pMeTp) HanpAKeHHs
CHEMHEIM |
YCTAHOBMTE MERFEKMIDMATEN KIIEMMHMK | [PWRZ -]- - -—

PEMIAMA PABOTHI
WHTEPDEMCA TOKOBOWK NMETNW
B BEPXHE NONOKEHVE «PASS. »

A

Tpaﬂgaam@gﬁ Ic';c%uE. B

Wamepurens

(BonbTMmeTp)
MakcumansHsIR HomMuHan
conpoTUsnexdns R
. onpefenfeTcd HOMHUHANBHEIM
e [R | HaNpAXEHHEM MCTOYHHKE

HaNPAMXeEHHA 1
CONPOTHBNEHWEM NUHWK

BEPXHEE [ONOMEHME - BapmanT 2 \_ CBA3M C ra30aHanMaaTopom,
BEMIOYEHD / Merounmnk
\ 7| pwREL- - -—>

BO3MOXHBIE CXEMbI MOAKMIOMEHUA K WHTEP®EWACY HART BO B3PbIBOGE3OMACHOW 30HE:

) A -
N i HomuHan wyHT-peauctopa Ry, - He meHee 250 OM.
Hamepurens |
(amnepmerp) MakcMManbHOE CyMMapHoe CONpoTHBNEHME NMHUK CEASK ©
nocnefoBaTentHo BKIYEHHbIMKA aMNEPMETPOM W PE3NCTOPOM
— 1 R, AOMKHO ONPefensiThen MCXOAA U3 NEPaMETPOE UCTOYHWKE
BapuauT 3 iy HanpsKeHua,
ﬁ_ | OMYCKAaeTCA MCNONb30BaHKE BCTPOSHHOTD LUYHT-pesucTopa
J Y po YHT-p p
j | L HART-koMMyHMKaTOpa BMecTo peauctopa Ry,
MeTounnk | |
HanpsKeHnsA
KOMMYHUKATOP
Hamepurens fd
(eonbTMETR) A Homuxan peamctopa R - He meHee 250 Om.
/V( | BeTpoeHHbli WyHT-peaucTop HART-KoMMYHUKaTOPa JOMMEH
X/ | BbITe oTKNOYeH. [NapannensHoe nogknodere HART-
KOMMYHUKaTOpa K N3MepuTensHoMy peauctopy R npusener k
[EH]- - -—> R M3MEHEHWAM NOKasaHui MHTepdberica TOKOBON NETNK,
| L paccHMTaHHbIX HA OCHOBE AaHHEIX W3MEPUTENbHOrD BONbTMETPA.
BapuauT 4 T | ||
MeTounm L__J
HanpRmeHna HART
[BWR3 - - - — KOMMYHHKATOP
Wameputens
(BoALTMETP)

| A HomuHan wyHT-peauctopa Ry, - He Menee 250 Om,

[e]- - -——> MakcumansHoe cy pHOe conpoT NIMHWK CBA3M C
nocneoeaTensHO BKIKOYEeHHBIMK peaucTopamu R u R, 1omxHo
Oy ONpefenATECA MCXOAA U3 NapaMeTPoB HCTOHHWKE HanpAXEHKWA,
[onyckaeTca MCNoNb30BaHKe BCTPOEHHOMD  LIYHT-Pe3ncTopa
Bapwant 5 f L HART-koMMmyHWKaTOpa BMeCTO peauctopa Ry,
|
LI
HART
KOMMYHWKATOP

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

pexunm paboTbl Npubopa
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f B3PbIBOOMACHAS 30HA

HART - MEPEXOAHWUK

‘ B3PbIBOBE30MACHbIV
(HE BXOOWT B KOMMNEKT MOCTABKW)

———— PA3BLEM NoAKNKOYEHMA
e B3PbIBOBE30MACHOIO
T W HART - MEPEXOAHUKA

HART
KOMMYHWUKATOP

A HoMuHan WwyHT-pesuctopa Ry, - He MeHee 250 OM.

JlonyckaeTcs MCNONbL30BaHNE BCTPOEHHOTO  LUYHT-
peauctopa HART-koMMyHUKaTopa BMecTo peaucTtopa Ry,

e e o Vi oV e e ot e i U L Sl ! i s P il i il

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

KOMMYHWKATOPOB BO B3PbIBOOMNACHOM 30HE

N
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B3PbIBOOMACHAA 30HA B3PbIBOBE3OMNACHAA 30HA

-

T it [ i HHOW CXEMEI TIOLKI HUA
= [PWRL (+}]| K MCTOYHUKY ! Ana a M OAKIHOHE

Vi npubopa NonfPHOCTEL NOAKHOHEHNS
» Wiz (] TMTAHNA
" g2 e g ' HaNPAXKEHUA NUTaHWA He BaxHa
I ohcogmnnaernmnimsy 1
bl [RE-385 A .
[Rs-a85 » : s Ds g
-\ (ascsss emo) i 5:55%2?&3&”& r?ﬁ:ﬁmm
: 4 [RS-a85 8 ! "
P! i mEsaEbeE | Ecnu nopksiouaemas annapatypa_
I REcARE ' He TpeByeT CoeAMHERMA C «3eMNEin

----------------------- unTepdeiica RS-485 - ocTasbTe
Knemmy rasoaHanusatopa «RS-485
GND» HenogKknYeHHONA.

—y ECIMW TPEBYETCA
[ MOAKTIOHEHWE OKOHEYHOR

HATPY3KW IAHWA CBA3M

I : WHTEPGENCA RS-485

NEPEBELWTE NEPEKITIOHATENbL

B BEPXHEE MOMOKEHVE -

BKIOHEHO,

ECIIM OKOHEYHAS HATPY3KA
HE TPEBYETCA - NEPEBEAMTE
TMEPEKSIOYATENb B HUXHEE
TONOKEHME - BEIKITIOHEHO.

T e e e e e T T T -~

f A

: B3PbIBOOMACHAA 30HA ! B3PbIBOBE3OIMNMACHAA 30HA

! ! pRESsmiisesiasiisosdsds i

! | P FWRL (+]] K MCTO4HMKY [ina naHHON CXeMbI NOOKNKHYEHNA

: /I_, 5 —p [PwR2 (-)] TMTAHWA Wl npwBopa NoNAPHOCTL NOAKMIOYEHNA

I I e T W b S 1 HanNpAXeHWA NMTaHWA He BaXHa

! | ‘o [ALARM T | RIS T

| | L [CALARM L Lo

! ! i i AnropuTm oTpaboTku pene

: 7 : T ) AS MoxeT GbITh HACTPOEH NpK

| ' | |G ) NOMOLLM UMDPOBbIX

: : p o] ; UHTepdencos cBA3N,

| / - T g ) MNpu OTCYTCTBMW NUTAHKA

I ! | i razoaHanuaartopa Bce TpW pene
! K MCNONHWUTENBHLIM |

| = i | ! YCTPOWCTBAM, ' BASOMKHYTHI.

| | | YAPABNAEMbIM PENE | |

1 [

I 1

I l

1 1
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1 1
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PMCVHOK n8 - MNogknoyeHne BHEWHMUX UCNONHUTENbHbIX YCTpOVICTB K pene rasoaHaam3atopa



B3PbIBOOINACHAA 30HA B3PbIBOBE3OMNACHASA 30HA

- K WCTOYHUKY i
» MUTAHWUA ‘

e

1
K WCNONMHWTENbHbIM -
YCTPONCTBAM, H
1
1

Yy

YNPAB/TAEMbIM PENE

RS-485

JlnA paHHOR CXeMbl
nogxknoyeHns npubopa
NONAPHOCTL NOAKMOYEHNA
HanpAXxeHnda NMTaHNA He BaXKHa P,

S EANERNY

. AnropuTm oTpaBoTku pene
MOXeT BbITb HacTpoeH an

MoMOLLM LMBPOBBIX
WHTepdeACcoB CBA3K.

nEH OTCYTCTEMM NUTAHWA
rasoadanusartropa

BCe TPpU pene pa3oMKHYThI.

@@@@@@@@@@@@gj

PucyHok U1.9 — OgHoBpemeHHOe nogkatodenme K UTM-12M no nHtepdenicam TOKOBOM NETAH,

RS-485 v pene
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MpunoxeHue K

MarHuTHbI nHTepdeiic

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

BHumaHue!

Mepen HayaNOM BbINOAHEHUA PaboT No rpagyMpoBKe Npubopa NpPU NOMOLLM
MarHuUTHOro nHtepdenca 6e3 oTKAYEHUA NPUbopPa OT CUCTEMbI KOHTPOIA 3a-

rasoBaHHOCTU PEKOMEHAYETCS MOCTaBUTb B M3BECTHOCTb NepcoHan pabouei
CMeHbI 0 NPOBOANMBIX paboTax, a TaKKe NP BOSMOXKHOCTM NepeBecTy Nnpndop
B cucteme ACYTI B pexkum «obcnyknsaHme». B npoTMBHOM ciyyae paboTbl no
rpaayvpoBKke Nnpubopa MoryT NpMBOAUTb K CPAabOTKam CUCTEM 3aLLUTHOM aBTO-
MaTUKMW.

PaboTta ¢ MarHuUTHbIM WHTepdelicom Mo3BOAAET MO/Ab30BaATENO B3aMMOAENCTBOBATb C
npubopom BO B3pbIBOONACHOM 30HE 6€3 OTKAOYEHUA NUTAHUA U 6€3 UCNOIb30BaHMA A0POrOCTOALLNX
MCKpobe3onacHbIX KOMMYHUKALUMOHHbIX ycTponcTB (HART-KomMMyHUMKaTopoB, npeobpasoBatenem
nHTepdemnca RS-485 u 1.n.). MarHuTHbIN MHTepdelic Npubopa No3BoNSET NONb30BATENO NPOU3BOANTD
YCTAHOBKY «HYNA» U FPaAynMpPOoBKY YyBCTBUTENbHOCTM Npubopa.

lasoaHanmzatop UIMM-12M obopynoBaH ABYyMA MArHUTHbIMM AaTyMKamu. MarHutHble
OATYMKKM PaCnoNoXKeHbl Ha moayne MHAMKauum npubopa, mecta MX PacnoNoXKeHUs 0OO03HAYeHbI

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

30HA MATHWUTHOIO OATUMKA py N 30HA MAFHUTHOIO JATUMKA
YCTAHOBKIW HYNS rPAZLYMPOBKM

A MarHUTHbIN AaTUMK YCTAHOBKU HYNsl UCNONbL3YeTCA Taloke ANna nepesoaa npubopa 8 CNELMANBHBIA PEXXUM

PucyHok K.1 - PacnonoxeHue marHUTHbIX 4aTYMKOB
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K.1.1 YcraHOBKa HyAA

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

[ e )

NogATe MOBEPOYHbIN
HYNEBOW A3

(FC N21 cornacHo METOAWMKM NOBEPKK)

'

AOXAATBCH YCTAHOBJIEHUA
MOKA3AHUW

y

BBECTW MPUBOP
B CNEUWMAJIbHbBIM PEXWM

NYTEM YAEPXAHMA MAMHWTHOIO
CTUAYCA B 30HE MACHWTHOIO
AATYUKA YCTAHOBKW HYNS A0
3AKUIAHWA KENTOrO
WHOWKATOPHOIQ CBETOOMOAA;

NOCNE NEPEXOOA NPUBOPA B
CMEUMANBHBIA PEXWUM - YEPATb
MAFHWTHBIA CTUMAYC M3 30HbI
MAFHUTHOIO JOATYMKA
YCTAHOBKKM HYNS

KPATKOBPEMEHHO MOAHECTU
MAMHUTHBIM CTUNYC K 30HE
MATHUTHOIO AATHWMKA
YCTAHOBKW HYNA.

(MPUBOP NPOW3BEAET YCTAHOBKY HY/IA)

r
AOXOATBECA BbIXOOA
NPUBOPA N3
CrNEUWATIBHOIO PEXWMMA,;

MPEKPATUTb MNOAAYY
NMOBEPOYHOW TA30BOW CMECHU

y

C cones )

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 Tabauvue K.1.1 npuseaeHsbl ANA NpUmepa U MOryT OTANYATLCA

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

’4 B

MHr ?

(rc 1)

3 Joxautecb  cTabunusaumm
MOKasaHMM Ha 3KpaHe npwu-
6opa (echn npubop nokasbl-

= S Te 1. Ba/l HONb, TO BbIXKAMUTE HE Me-
\ [ Lt kg Hee 1 MMUHYTbI C MOMEHTa
v ee e

Havana nogaum Mrc)

Boiiamte 8 CMELMANBHbIN
PEXUM Hactpoiikn. [AnAa
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

5

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

lpasynpoBKa YyBCTBUTENBHOCTU NPOBOAUTCA COrNACHO aAropuUTMy, NpeacTaBleHHOMY Ha

(e

h 4
MOAATb MOBEPOYHYIO

FA3S0BYHD CMECb
{FC N22 cornacHo METOAMKH NOBEPKH)

pucyHke K.1.2

h 4
AOCXKAATBCA YCTAHOBJIEHWA
MOKA3AHUN

h 4

BBECTW TMNPUBOP
B CNEUMANIBEHBIN PEXUM

NYTEM YAEPXAHWA MATHUTHOIO
CTUNYCA B 30HE MAFHUTHOMO
OATYUKA YCTAHOBKW HYNA 10
3ANUFAHUSA XENTOrO
WHOMKATOPHOIO CBETOAMOAA;

NOCNE NEPEXOLA NPWBOPA B
CNEUNANBHEIN PEXUM - YEPATDH
MAFHWUTHBIM CTUNYC W3 30HbI
MAFHWUTHOIO OATYMKA
YCTAHOBKW HYnA

h 4
KPATKCBPEMEHHO MOAHECTU
MATHWUTHbIA CTUNYC K 30HE
MAFHUTHOIo AOATYUKA
rPAAYUPOBKM.

(MPMBOP MPOW3BEAET MPAOYWPOBKY)

OOXOATBECA BbIXOOA
NPUBOPA U3
CNEUMANBHOIO PEXWUMA;

NPEKPATUTb MOAAYY
MOBEPOYHOW TA30BOM CMECWU

h 4

e

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

B3prBOOI'IaCHOl7I 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

ycTaHoB/ieHa B 50% Anana3oHa M3mepeHus 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

(rc 2)

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

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

*
5@
&

L
i —
—

Ll

==l

[oxautecb  cTtabunmsaumm
NOKasaHWN Ha 3KpaHe npwu-
6opa (He meHee 1 MUHYTbI C
MOMEHTa Hayana nogauu
nrc)

Boiiamte 8 CMELMANBHbIN
PEXXUM Hactpoiiku. [AnAa
3TOro:

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

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

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

3enéHbin WHAONKATOPHbIN
cBeTogmMop, noraweH

Joxautecb nNoOABNEHMA Ha
CBETOANOAHOM WHAMKaTOpe
Hagnucu  «SPEC». TMpubop
nepesenéH B CMNEUUAND-
HbIA PEXXUM

HKENTbI MIHANMKATOPHbBIN CBe-
TOAMOA HAYHET MUTaTb.

-l
."‘ln-
—

Yaanute MarHuUTHbIN CTUAYC
M3 30Hbl MAarHUTHOTO AaT4YMKA
YCTaHOBKMW HyAA.

EnTbin cBETOAMOA MUTAET C
yactoTtol 1 l'y; 3enéHbin UH-
AMKaTOpPHbIN cBeToaMon 3a-
ropuTCA KaK TOJIbKO MarHuT-
HbI CTUAYC BbINAET 3a npe-
Jenbl 30Hbl YyBCTBUTEJIbHO-
CTW MarHMTHOTO ZiaT4MKa.
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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
[ns paboTbl M HaBurauum No MeHi NpmMbopa He0H6X0AMMO NOAHECTU U/UAN yaepKaTb Mar-

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

PucyHok K.2.1 — Micnonb3oBaHWe MarHUTHOrO CTUAyca

YnpasneHue:

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

@ 1) YaepkaHue 3 cek. — BxoA/BbIX0A, U3 MEHI0
2) MNopHecTn KpaTKOBpeMeHHO — «Ha3aa/YmeHblueHne»
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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 razamm

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)

L]

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

MyHKT o
E Mokasanus HasHaueHMe HacTPOIKK
MeHI0 CBETOAMO4HOro MHAMKATOopa
1 — : : < - L2 — Hactpoliika Mopora 2

L]

2 - CALB — 'pagynpoBKa KOHLEHTpaumm
) —
L

3 - ZERO - I'pagynpoBKa HyAnA
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AlyHKT MokasaHusa HasHaueHue HacTPoOViKK
MEHIo CBETOAMOAHOrO MHAMKATOpa
4 - - - s INIT — cbpoc K 3aBOACKMM HacCTPOMKam
H |U H | U MpumevaHue: 3aBOACKME HaCTpolKkm npubopa
‘ ’ . [ ' ( npuseaeHbl B Tabnauue K.2.4.1
(’i f:). .:.. i C) )

5 a— — GAS — nepekntoyeHne mexay 40CTYNHbIMKW rasamm
[ m HH ] I [ U (N8 NpnbopOB Ha HECKO/IbKO ra3os)
| 3{

6 [_1 B - [ U . | | ADDR — nsmeHeHwue agpeca 8 MODBUS
[’ ‘C\ r)ddblt’;\'

7 o LHr2 — BKkAtoueHne/oTKA0YEHNE BNIOKMPOBKU
[ " _ pene 2 npu NpeBblWeHun nopora 2
L/—LJLJ

8 S e LHr1 — Bk/tOYEeHME/OTKNOUEHNE BOKUPOBKYU
{ " ‘I I pene 1 npu npesbiweHnn nopora 1
t—T;LL

9 —_— RELd — usmeHeHue coctoaHmMA
[ m H OMNArHOCTUYECKOro pene
[ J (HOpMmanbHO 3aMKHYTOE/ Pa3OMKHYTOE)

0 y

10 —_— REL2 — n3meHeHwue coctoaHuMA pene 2
[ } H H (HopmManbHO 3aMKHYTOE/Pa30MKHYTOE)

I

11 —_—— REL1 — n3ameHeHue coctoaHua pene 1

} H H (HopmanbHO 3aMKHYTOE/pPa3oMKHYTOE)
il
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MyHkT NMokasaHus
MEHIo CBETOAMOAHOTrO UHAMKATOpa

HasHaueHue HacTpoiIKkKu

12 3 - — HYST — HacTpoiika BeanynHbI ructepesnca

13 , - : L1 — HacTpoWKa BennymHbl Mopor 1

0
r

Ansa exoda 8 HacmpolKy: yaepKaTb @

Ana nepemeuweHuUs mexoy nyHKmMamu enepeo: noAHECTUN KPAaTKOBPEMEHHO K @

©

Ans nepemeujeHUA MeXOyY NyHKMAMU HA3d0: NOAHECTU KPAaTKOBPEMEHHO K ‘

A4 ebixo0a u3 HaCMpOoUKu/MeH: 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-

POBKM.
LHr1 [na RELA/ REL1/ REL2 - HopmanbHO
LHr2 3aMKHyTOe pene.

RELd

RELL Ana LHr1/LHr2 — oTkntoueHne 610KK-
REL2 POBKM.

[na RELA/ REL1/ REL2 - HopmanbHO

pPa3oMKHyTOe pene.

113



HanmeHoBaHue

NMokasaHua

- HasHaueHue
HaCTPOUKH CBETOAMO4HOrO UHAMKATOpaA

L1 YcTaHoBNEeHMEe HeobxoAMMOoro 4mc-

L2 [— } n n | [ ” JIOBOTO 3HaYeHUs
CABL ; D i _‘,\
ADDR [ ‘c u *lo[—
HYST

[—1 n | - m } Bbibop Kopaa rasa
GAS [ ‘ D = p d : U }
[_ ‘ , ‘ [ } - OKHO noATBEPKAEHNA AENCTBUA

Bce S —

— ——
: £
J

i

3 o

.

@)
)
&

I
[ ]

i_

.J:_ !

e

L]
DQ

OwwnbKa/HencnpaBHOCTb
[MpumeyaHue: MNepeyeHb BO3MOMKHbIX
HeucnpasBHOCTel npuBeaeH B Tab-

nnue K.2.5.1

K.2.3 Anroputmbl aeiicTsuii npu HacTpoiike npubopa

HACTPOMKA MOPOTA 2

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

- yAaepxatb @ —>/[eCTBOBATb B COOTBETCTBMMU C a/ITOPUTMOM, NPUBEAEHHbBIM Ha pUCyHKe K.2.4.
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L2

Ona rpagyvpoBKM KOHUEHTpauMmM HeobxoAMmMo 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 MeHI0 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 HAaCTpPOMKam He0bXoaMMO BOUTM B MeHIo 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 wnameHeHns agpeca MODBUS Heobxoaumo BOWTM B MeHio npubopa —> BblibpaTb

HacTpoiKy «ADDR» = yaep»aTb @ - AencTBOBaTb B COOTBETCTBMU C a/ITOPUTMOM, 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 COCTOAHMUA 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 PENE 2

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

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 TMCTepe3nca npnbopa Heobxoammo BOMTH B MeH0 npnbopa —> Bbl-

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)
YBENWYUTE
MoaTeEepanTE
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 MeHI0 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 MNapameTtpbl 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/IbHO PAa30OMKHYTO
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 meHblue 10 % oT npeaena

namepeHuna

ZERO

TeKyllee noKkasaHMs KoHUeHTpaumn Ha 10% bonblie npegena us-

mepeHuna

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 nospeannachb 3anNncb A8 KOHKPETHOro TUNa rasa.
Ecnm nocne Bo3BpaTa HacTpoek NpMbop HUYEro He NOKasbl-
BaeT, TO HeobxoaMMa AMArHOCTMKA, BO3MOXKHO NOBpeXKae-

HUe BHYTPEHHEeN NamATK.
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MpunoxeHune Ji
MNMepecuyet eaUHUL, U3MEPEHUA
nepecuyeT 3HaueHU KOHLUeHTpauuii ra3os/napos,

Kannbpyembix N0 KpoccoBomy rasy (nponaHy)

®OPMY/1bl NEPECYETA EANHUL, U3MEPEHMUA

[na roptoyumx razoB 1 Napos, 4719 KOTOPbIX M3BECTHO 3HAYEHME KOHLLEHTPALMWN HUKHETO KOH-
LEeHTPaLMOHHOro nopora pacnpoctpaHeHmna nnameHun (HKIMP), nepecyét mexKay KOHLEeHTpaunen Le-
JIeBOr0 KOMMNOHEHTA, BblPa*KEHHOM B NPOLLEHTax 06bEMHOM 40U (%06.) MU KOHUEHTpPaLMel Lenesoro

KOMMNOHEHTa, BblparkeHHOW B %HKIP onpeaensaetca no dopmynam 1.1 m /1.2,

_ Cop06.-100%

NepecyéT n3 % 06. B %HKMP: Copnxmp = e (n.1)
100
MepecuéT s %HKMP & % 06.: Copop. = CogHKIE C100 (N.2)
/000. 100%

roe

CoHKp — KOHUEHTPaUMA KomnoHeHTa B %HKIMP;

C%o6. — KOHLEHTpaLmMa KOMMOHEeHTa B 06bEMHbIX gonax (%06.);

Ci00 — KOHUEHTpaLMA KOMMNOHEHTa, BbipaXkeHHasa B 06bEMHbIX A0AX (%06.), cooTBeTCTBY-

towana 100%HKMNP (cm. Tabaunuy N1.1)

MepecyéT 3HaUeHU MeXay KOHLEHTPaLMEN LLeIeBOro KOMMNOHEHTA, BbipaXKeHHOM B NPOLLEH-
Tax 06BEMHOM f0nn (%06.) U KOHLEHTPaUNEN LLeNeBoro KOMMNOHEHTA, BbIPAa*KEHHON B MUIIMOHHbIX

ponsax (mnHl), onpeaenserca popmynamm /1.3 n 1.4

Cromn—1
4 159 0f.: —
NepecyéTt n3 maH™ B % 06.: Co06. 10 000 (n.3)
Mepecyér n3 % 06. 8 MAH™: Com—t = Copos. 10000  (11.4)
rae

Ciq—1 — KOHLEHTPaLUMsA LeNeBoro KOMMNOHEHTa B MAIIMOHHbIX A0NAX (MAH1);

Co%o6. — KOHLEHTpaLmMsa KOMMOHEHTa B 06bEMHbIX gonax (%06.);

MepecyéT 3HAYEHNIN MeXay KOHUEHTPAUMEN LeneBoro KOMMOHEHTA, BblParKeHHOM B MUAIN-
OHHbIX A0naX (MAH?) 1 MaccoBOM KOHUEHTPaLmen LeneBoro KOMMNOHEHTa, BblpaXXEHHON B Mr/m3,
onpeaensetca popmynamm /1.5 n /1.6.
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MpumeyaHue: ceHCopbl 2a30AHANU3AMOPOES U3MePAOM KOHUeHmMpayuro yesneso20 KOMNOHeHmMa,
OCHOBbIBAACL HaO 06BEMHOU KOHYeHmMpayuu yesneso2o0 KOMMOHeHMa 8 KOoHmpoaupyemoli ammo-
chepe. OmobpaxceHue usmepsaemoli 8eaAUYUHbI KOHYUeHMpayuu yeneeo20 KOMNOHeHMa 8 eOUHU-
yax maccoeoli KoHyeHmpayuu (m2/m?) npouzeodumcsa c nepec4émom cozanacHo gpopmyne J/1.5. Mpu
3Mom 8 WMamHO 8bINyCcKAaemMbiX 2a30aHAAU3AMOpPax pacyém maccoeoli KOHYyeHmMpayuu npou3eo-
dumcsa ¢ yuémom memnepamypsl, pasHoii 293,15°K (= 20°C), mo ecmob 6e3 yuéma peanvHoli mem-
nepamypol okpyxarouieli cpedol. Ecnu mpebyemca omobpaxceHue senu4uHbl Maccoeoli KOHYeH-
mpayuu, paccaumaHHoli ¢ y4émom peanvHoli memnepamypoel, mpebyemca akmusuposams OaH-
HyI0 onyuro 8 HACMpOUKax 2a30aHaAU3amopa.

M-C -1
MepecyéT us manHt 8 mr/m3: C 3 = — i — (Nn.5)
ME/M7 T 1000 R - L
P
Cpprju3 * 1000 R -%
Nepecyét us mr/m3 B man: Co-t = Y (N.6)
roe

3.
Cvir/m3 — MaccoBas KOHLEHTPALMA LieIeBOro KOMMNOHEHTa B Mr/m?;

C

M- monsipHas macca LeneBoro KomnoHeHTa (r/monb);

win—1 — KOHLEHTPaLMA LeneBoro KOMNOHeHTa B MUIMOHHBIX A0AAX (MAH™);
R- yHuBepcanbHas razosas nocrosHHas 8,314 Ax/(monbx°K);
T- abcontoTHas TemnepaTypa rasa, °K;

P— AaBneHuWe rasa, MNa.

PACYET KOHLEHTPALMIA MO KPOCCOBOMY TA3Y (MPOMAHY)

[insa uenesbix KOMNOHEHTOB, KANIMOPOBKA KOTOPbLIX MPOU3BOAMUTCSA MO rasy C KPOCC-3aBUCUMO-
cTbto (Mpumep: bymunauyemam (Kaaubposka no npornaHy)), SIKBUBANEHTHOE 3HAYEHME KOHLEHTPaLUn

no LeneBomMy KOMMNOHEHTY, onpegenseTtca no ¢opmyne /1.7:

Crrc
_ pocc
Cuen. - K , (fl.7)
Kpocc
rae
Cuen. — 9KBUBANEHTHOE 3HaYeHne KOHUEHTPaLUn No LeneBoMy KOMMNOHEHTY;
Crirc kpoce — KoHUeHTpauua MNIrC rasa, No KOTOPoMy NPoun3BOAUTCA KanMbpoBKa, 3meps-

emasn B 06bEMHbIX gonax (%06.);
Kxpoce — Kpocc-KoadpdpuumeHT, B 06bEMHbIX Aonax (cm. Tabaumuy /1.1).
CnpaBoYHble AaHHble ANs NepecyeTa KOHUEHTPALUM LeneBbix ra3os ¢ kKaanbposkown MO MPO-

MAHY npuseaeHbl B Tabauue /1.1,

124



MpumeyaHuma:
1. [lpueedéHHble 8 mabauye /1.1 daHHbIe A6AAI0MCA CNIPABOYHbIMU.
2. /[nsa 2a3oaHanuzamopos, evinyckaemoix nosxce 11.2023 2. uHghopmayusa o Kpocc-KoaghgpuyueH-
max u daHHble 018 nepecyéma eUHUY, usmepeHus npusedeHad 8 nacrnopme 2a3oaHanu3amopa,
U UMEHHO OHU G0AXCHbI UCMO0/6308aMbCA NPU pacyémax.

NMPUMEP Nel

[aHHble, nonyyaemble n3 Tabnuubl J1.1 BblAeNeHbl KPAacHbIM LBETOM; AaHHbIe, NO/yYaemble B pe-
3yNbTaTe pacyéTa BblaeNeHbl CUHUM LLBETOM.

UcxoaHble AaHHbIE:

a3o0aHanmsatop NUTM-12M,
LeneBoM KOMNOHEHT: MeHTaH (KannbpoBKa No nNponaxy);
Anana3oH namepeHuna: ot 0% HKIMP go 100%HKIMP;

Llenesoit komnoHeHT MIC: Mponak;
KoHueHTpauus uenesoro komnoHeHTa: 0.55% 06. (ocTtanbHoOe — a3oT).

TpebyeTca:

OnpeaenunTtb, YTO AO/IXKEH NOKa3aTb ra3oaHanM3aTop Npu nogade yKkasaHHowm Mrrc.

Pacuér:

1) No ¢popmyne /1.7 onpegensem KOHLUEHTPALMIO Le/IeBOro KOMMNOHEHTa ra3oaHanMsartopa, no-
nydyaemyto npu nogade MNIC ¢ rasom, MMerOLWMM KPOCC-3aBUCUMOCTb K LLeIeBOMY KOMIMOHEHTY:

C _ CHFC Kpocc 0;55 %06
e KKpocc 1,351

~ 0,4071 (%06.)

Kpocc-koadduumeHT onpeaensetca u3 Tabaunupl /1.1 AN Lenesoro KOMNOHEHTa rasoaHanu-
3aTopa (neHTaH) — B 4aHHOM npumepe 3To cTpoKa Ne5 Tabanupl /1.1,

2) TaK KaK razaoaHanu13aTtop HacTPOeH Ha oTobparkeHne namepaemoit KoHueHTpaumm B %HKIMP, a
KOHUeHTpauma NIC onpeaeneHa B % 06., onpeaenMm NoKasaHUA razoaHannsartopa no ¢op-
myne J1.1. c y4ETOM AaHHbIX O KOHUEHTPauumn, cootseTcTBytowen 100% HKIMP uenesoro Kom-

noHeHTa 13 Tabauubl /1.1

) _ Cypos.-100% _ 0,4071%06. - 100%
PHKIP = Cl0 1,1%06.

= 37,01 (%HKIIP)
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KoHLEeHTpaums LeneBoro KOMNoHeHTa, cootsetcTaytowas 100% HKMP (C100) onpenensetca
13 Tabnuupl /1.1 ana uenesBoro KOMMOHEHTA ra3oaHannsaTopa (NeHTaH) — B AaHHOM Npumepe 3TO
cTpoka Ne5 tabanupl N1.1.

PE3Y/IbTAT: npu nogaye ykasaHHou MI'C, ra3oaHanM3aTop A0/XKEH NOKasaTb KoHUeHTpauumto 37,01%.

I O6pamume sHUMaHUE, YMO OAHHbIE PACYEMbI He y4UMbIBAOM 102PewHOCMb U3MePEHUSA 2030aHA-

nAusamopa u nozpewHocms l1rC.

NMPUMEP Ne2

[aHHble, nonyyaemble 13 Tabaumupl /1.2 BblaeneHbl 3e/IEHbIM LLBETOM; AaHHbIE, Noy4Yaemble B pe-

3ynbTaTte pacqéTa BblaeneHbl CUHUM LUBETOM.

UcxoaHble AaHHblE:

Ma3oaHanmsatop UTM-12M,
LLleNeBOM KOMMOHEHT: MOHOOKCHA, yrnepoaa;
AvanasoH namepenusa: ot 0 mr/m3 go 582 mr/m3;

Llenesoi komnoHeHT MNIC: MoHooKcuAa, yrnepoaa;
KoHueHTpaumsa uenesoro KomnoHeHTta: 210 maH (octanbHoe — BO34yx 0060 YMCTbIN).

Mopaua MIC ocywecrtensaetca npu Temnepatype 20 rpaaycos Lenbcua (= 293,15°K) npu aasneHmnn
101,325 kMa.

Tpebyerca:

OnpepennTtb, YTO A0/IXKEH NOKA3aTb ra30aHaM3aToOp NpM nogadve yKasaHHowm MIC.

Pacuér:

1) Mo Tabnuue /1.2 onpegenm MoAPHYIO Maccy LeieBoro KOMMNOHEHTa (B AaHHOM cyyae —
MOHOOKcuaa yrnepoaa) M.
M = 28,01 2/morb.

2) Mo dopmyne J1.5 onpenensem mMaccoByr KOHLEHTPALMIO LLeNEBOr0 KOMMOHEHTAa ra3oaHanu-
3aTopa, nonyyaemyto npu nogaye MNrC c M3BeCTHOM KOHUEHTPALMEN LEeneBoro KOMNOHEHTa,
BbIPA*KEHHOW B MUIJIMOHHbIX AONAX:
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C

PE3Y/IbTAT: MNoka3aHusa rasoaHanmnsatopa npu nogaye MNIC c KOHUEHTPAUMEN LLeIeBOr0O KOMNOHEHTA

mr/m3 —

r

M- CMJIH_l _ 28’01(M0nb

) - 210 (mna™1)

Jx

=
293,15°K

1000 - R -% 1000 - 8,314(

MoJIbX°K

101325 T1la

244,54 (%)

— MOHOOKCKAa yrnepoaa, pasHoi 210 maH™ gonskHbl coctasuTb 244,54 mr/m3.

! O6pamume 8HUMAQAHUE, YMo O0aHHble pGC"IémbI He yYumeoblearom rnoepewHocms UusmepeHuUA 2a30aHa-

auzamopa u nozpewHocms [1IC.

Tabnuua /1.1 — KoadppurumneHTsl nepecyeTa LUenesbiX ra3oB ¢ KaAMOPOBKOM NO NponaHy

Ne | HaumeHoBaHMe LEeNeBOro KOMNOHEHTA dopmyna C100, % 06.4 | Kkpoce, % 06.4
1 | bytnnauetar CeH120 1,3 0,877
2 | 1,3-bytagueH CsHe 1,4 0,155
3 | H-bytaH CsH10 1,4 1,235
4 | U306yTaH i-CaH10 1,3 1,099
5 | NeHTaH CsH12 1,1 1,351
6 | H-TekcaH n-CeH12 1 1,538
7 | MeTtaHon CHsOH 6 0,426
8 | dtaHon CyHsOH 3,1 0,498
9 | AueToH CsHeO 2,5 0,171
10 BeH3nH aBTOMOb6UAbHbLIN No TOCT P . 14

51313-99 ’ 1,250

KepocuH
1 o rocT P 52050-2006 0.7 2,083
12 | Napbl HepTENPOAYKTOB - 1,26 1,000
13 | Tonamso ansenbHoe no NOCT 305-2013 - 2 0,604
14 | Hedpac - 1,4 1,514
15 | MTB> CsH1.0 1,6 1,206
16 | O-Kcunon CsH1o 1 1,587
17 | MponaH CsHs 1,7 1
18 | 31aH C2He 2,4 0,72
19 | UmMknoneHTaH CsH1o 1,4 1,00
20 | UnknorekcaH CeH12 1,2 1,29
21 | 3Tnnen CaH4 2,3 ---
22 | H-TenTaH n-CsH16 1,1 1,26
23 | NponuneH Cs3Hs 2 0,34
24 | Tonyon (metunbeHson) C7Hs 1 1,00
25 | beH3on CeHs 1,2 1,13
26 | 3TnnbeHson CsHio 1 1,25
27 | 1-TekceH CeH12 1,2 1,00
28 | 1-byteH CsHs 1,4 1,00
29 | U306yTnneH Cs4Hs 1,6 0,53
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Tabaunua /1.2 — MonapHble Maccbl LieneBbiXx KOMMNOHEHTOB

Ne | HammeHoBaHMe LEeNEeBOro KOMMNOHEHTA dopmyna MonspHblii Bec, r/monb
1 | Kncnopog (o)) 31,999
2 | Okeng yrnepopaa CO 28,01
3 | CepoBoaopos H,S 34,08
4 | Xnop Cly 70,91
5 | AMmunak NH3 17,03
6 | Anokcma cepbl SO, 64,06
7 | UnaHucTeli Bogopoa, HCN 27,03
8 | Okecnpg a3oTa NO 30

9 | Anokcua asoTa NO; 46
10 | Bogopog H> 2,016
11 | dT10p F2 38
12 | Xnoposoagopoz, HCI 36,46
13 | dTOpOBOAOPOA HF 20,01
14 | OTuAmepkKanTaH C2HsSH 62,13404
15 | OTuneHokcng, CoH4O 44,05
16 | MeTaHon CHsOH 32,04
17 | MeTunmepkanTaH CHsSH 48,11
18 | dopmanbgerng CH,O 30,03
19 | OTuneH CoHa 28
20 | Anokena yrnepoaa CO, 44,01
21 | 3TaHon C2Hs0H 46,07
22 | NponaH CsHs 44,097
23 | MeTaH CHg4 16,04
24 | 31aH CaHe 30,07
25 | H-lekcaH n-CsH12 86,18
26 | H-bytaH CsH1o 58,12
27 | U306yTaH i-CaH10 58,12
28 | MeHTaH CsH12 72,2
29 | NponuneH CsHs 42,08
30 | Tonyon (metTunbeHson) CsHs 92,14
31 | beH3on CeHe 78,11184
32 | AueToH CsHeO 58,0798
33 | H-okTaH CsHis 114,23
34 | Metnn-TpeTbyTNNOBDLIN 3PUpP CH3CO(CHs)3 88,15
35 | H-T'enTaH n-C7H16 100,21
36 | HoHaH CoHao 128,2551
37 | ekaH CioH22 142,3
38 | Ctupon CsHs 104,15
39 | 3Tnnauerar C4Hs02 88,1051
40 | 1-byteH CsqHs 56,11
41 | LUuknoneHTaH CsHio 70,1
42 | UnknorekcaH CeH12 84,2
43 | U306yTHneH (2-MeTunnponeH) i-CaHsg 56,1
44 | N3onpeH CsHs 68,12
45 | 1,3-bytagueH CsHs 54,09
46 | 1-lekceH CeH12 84,1608
47 | UuknonponaH CsHs 42,08
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Ne | HaumeHoBaHMe LEeNEeBOro KOMNOHEHTA dopmyna MonsapHblii Bec, r/monb
48 | AnaTtnnosblii adup CsH100 74,1
49 | 2-6yTaHOH (MeTUNITUNKETOH) C4HsO 72,12
50 | O-Kcnnon CsH1o 106,17
51 | HadTanuH CioHs 128,18
52 | OkTaH CsgHis 114,23
53 | ®eHon CsHsOH 94,11
54 | n-byTtaHon C4HoOH 74,1
55 | BuHuaxnopug, C2H3ClI 62,5
56 | H-lTponunaueTaT CsH1002 102,13
57 | SnuxnoprmugpwvH C3HsCIO 92,5
58 | N,N-gumeTtmnnauetamung (mopdonnH) C4HoNO 87,1
59 | 2-AMMHO3TaHOAN C2H7NO 61,8
60 | MoHO3TaHONAMWH C2H7NO 61,8
61 | ApcnH AsH3 77,95
62 | PocoduH PH3 34
63 | MoHocunaH SiHa 32,1
64 | KapboHunxnopug COCl; 98,92
65 | O30H O3 48
66 | bpom Br 159,808
67 | byTaH CsH1o 58,12
68 | H-OKTaH CsgHis 114,23
69 | UsonponeH CsHs 68,119
70 | 1,2-auxnopaTtaH C2H4Cly 98,96
71 | AumeTtnncynbduna, CoHsSH 62,13
72 | XnopbeHson CsHsCl 112,6
73 | YKCcycHaAa Kncnota CyH40, 60,1
74 | TpuxnopatuneH C2HCl3 131,38834
75 | SnuxnopruapuH C3HsCyo 92,5
76 | XnopucTblii beH3nn C7H/CI 126,5853
77 | dypdypunnoBbIn cNnpT CsHeO2 98,1
78 | NponaHon CsH70H 60,1
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