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BeepgeHune

HacTosiliee pyKOBOACTBO MO 3KChAyaTauuu npeaHasHadyeHo AN1A M3yyeHMA YCTPOWCTBA,
KOHCTPYKUMW, MpUHUMNA AENCTBMA W MNOpAAKa 3KCN/yaTauuu rasoaHanamsaTopa CTalMOHapHOro
UrM-12M.

PYKOBOACTBO COAEPKMT OCHOBHbIE TEXHMYECKME AaHHble, PEKOMEHAaUUN NOo NOAKIYEHWUIO,
TEXHUYECKOMY 0BCNYKMBAHUIO, @ TaKXKe Apyrve ceeaeHuns, Heobxoaumble AN NPaBUAbHOM 3KCNya-

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

BHumaHue!

la3oaHanmzaTop UFM-12M sBnseTcs B3pbiBOH6E30NACHbIM YCTPONCTBOM.

MpumeHseMble BUAbI B3PbIBO3aLLMTbI:

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

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

BHMmaHue!

Mepen MOHTaXXOM U 3KcMyaTaumel rasoaHanunsartopa MIM-12M o3HaKombTecb
C AAHHbIM PYKOBOACTBOM MO 3KCMNAyaTaUun.

3KcnayaTauma He B COOTBETCTBMM C TpeboBaHMAMWM [AHHOMO PYKOBOACTBA
MOMET NPUBECTU K BbIXOA4Y ra3oaHaan3aTopa 13 CTpoA.

BHMmaHue!

PekomeHa0BaHO nepe nposeaeHnem onpoboBaHMA, HA4aNOM 3KCyaTaumm
npu BKAOYeHUU npubopa nocne ANUTENbHOrO XpaHEHMA NPOBECTU YCTAHOBKY
HYNA U FPagynpoBKY COrNacHo Hactoawemy P3.

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

O603HauyeHne 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 — 2a30aHanu3amop cmayuoHapHelil MFM-12M e cmansHOM Kopnyce
munal (XD-SIL).




BeepgeHune

MNepeyeHb COKpaLLEHMA U onpeaeneHuni

ACYTI1 — aBTOMAaTM3MPOBAHHaA CMCTEMA YNPaBNEHUSA TEXHONOTMUYECKUM NPOLECCOM;

A — rasoaHanmsaTop;

rc — ra3oBan CMecCb;

3urn —3anacHble YacTn, UHCTPYMEHTbI U NPUHAANENKHOCTH;

JIBM — N1EerkoBOCMNAaMEHAIOLLMECA KNAKOCTb;

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

M4k — npegenbHo 40NYCTUMAA KOHUEHTpauusa;

MK — NepCoHaNbHbIN KOMNbIOTEP;

no — nporpammHoe obecneyeHue;

rfc — nacnopr;

rnT6 — NpaBu/a TeXHUKM besonacHocTy;

331 — npaBmna aKcnayaTauMn 31eKTPOYCTaHOBOK NoTpebuTenei;
P3 — PYKOBOACTBO MO 3KCMNAyaTaumu;

TO — TexHun4yeckoe obcnyknsaHme.

padyuposka cpedcmes usmepeHull — MeTpoiorMyeckan onepaums, Npu NOMoLM KOTOpoh cpeacTBo
NU3MepeHN (Mepy UAn nsmepuTenbHbii NPMBopP) CHabKatoT WKaNON UK rpasynpoBoYHON Tabanuen
(KpmsoMn).

Kanubposka cpedcme usmepeHuli — COBOKYNHOCTb onepaumin, BbINOJIHAEMbIX C Lie/iblo  onpeaenieHuns
N NoAaTBEpPXKAeHMA AeNCTBUTENbHbBIX 3HAYEHUN METPOIOTMYECKMX XapaKTePUCTUK U (Man) npurogHo-
CTU K MPUMEHEHMNIO CPeacTBa M3MEPEHUIA, HEe NOAJEKALLErO roCyAapCTBEHHOMY METPOI0rMYECKOMY
KOHTPOAIO U HaA30py.

lMosepka cpedcms usmepeHuli — COBOKYNHOCTb onepaumii, BbINOAHAEMbIX B LLeNAX NOATBEPKAEHUA CO-

OoTBETCTBUNA CPeAcCTB M3MepeHVIl7I METPOZTIONMMHYECKUM XapPaKTEPUCTUKAM.

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

MO A nmeeT BO3MOXKHOCTb OTOBPAXKeHUs pPe3ysbTaToB U3IMEPEHUIN MO U3MEPUTENbHBIM KaHaNam BpeaHbIX ra3oB B
eAMHMLAX U3MEPEHMI MaccoBOMN KOHLEHTpauum, mr/m3. MepecueT 3HaUEHUI coaepRaHma onpeaeniemoro KOMNOHeHTa,
BbIPaXKEHHbIX B €AMHMLAX 06BEMHO A0AWN, MAHY, B @ANHMLIbI MAacCOBOI KOHLLEHTpaLMm, Mr/m3, BbINOAHAETCA aBToMaTH-
yecku gna ycnosuit +20°C n 760 mm pT. CT.



OnuncaHune un pabota npubopa

1 OnucaHue n pabora npubopa

1.1 Ha3HauyeHue

1.1.1 Fa3oaHanusaTop craumoHapHbii UTM-12M (pganee — UFM-12M) npepgHasHayeH anAa
ABTOMATUYECKOTO, HEMPEPbIBHOFO U3MepPeHMA B OKpy)Kawuwen atmocdepe KOHUEHTPaALUM
B3PbIBOOMACHbIX YI/1€BOA0POAHbBIX FAa30B, BOAOPOAA, AMOKCUAA Yraepoaa, KUCA0poaa UM TOKCUYHbIX
rasos (B 3aBMCMMOCTM OT MOoANUKALMKN) B OKpYKatoLLel aTmocdepe.

B UTM-12M, B 3aBMCMMOCTM OT LLe/ZIEBOrO ras3a, MOXET YCTaHaB/AIMBATbCA OANH U3 Nepeyunc-
JIEHHbIX TUMOB ra30BbIX CEHCOPOB: ONTUYECKUN, INEKTPOXMMUNYECKUIA, GOTONOHMU3ALNOHHDIN.

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

UIM-12M nmeeT CBETOBYIO CUTHAIN3ALMIO U NepeaaeT U3MepPUTENIbHYI0 MHGOPMALMIO BHELL-
HUM ycTpoicTBam B BUAe undposoro curHana (RS-485 MODBUS® u HART), yHMOMLMPOBAHHOIO aHa-
JIOrOBOro CUrHa/a NOCTOAHHOTIO TOKa (4 + 20) MA 1 nocpeacTBOM pene.

1.1.2 UTM-12M cooTBeTcTBYyeT TPeHOBaHMAM HOPMATUBHOM AOKYMEHTAUUM NPUBELEHHON B

Tabnuue b.1 MpunoxkeHuns b.

1.2 O6bnactb npumeHeHunn

B3pbiBoOnacHble 30HbI Knaccos 1 1 2 no NOCT 31610.10-1-2022 KaTeropuit B3pbIBOOMACHbIX
cmecetit 1A, 11B, IIC no FTOCT 31610.20-1-2020, cornacHO MapKMpoBKe B3PbIBO3aLLUTBI.
HedTAHble M ras3oBble MeCTOPOXKAEHMA, NPOMbIWAEHHbIE NPeanpuATUA Mo nepepaboTke
HedTM 1 rasa, razosble N HedTAHbIE XPAaHUANULLA, XUMUYECKME NPOM3BOACTBA, IKONIOTUYECKME CNYKObl
nT.n.
Tunosble 06BbEKTbI, TpebytoLne KOHTPOA 3ara3o0BaHHOCTU:
- 30Hbl Pa3rpyskM/norpysKu cbipbs;
- XPaHMAULLA CbiPbA U TOTOBOM NPOAYKLWNM;
- HacoCHble CTaHLuK;
- KOMNPECCOpPHbIe CTaHUMW;

- paboyne 30HbI NPOMbILWAEHHbIX NPeanpPUATUN.


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 KoHCcTpyKuma 1 rabaputHble pasmepbl

1.3.1 BHewHwn BUA,
UIM-12M moxeT 6bITb UICNONHEH B KOpMyce ABYX TUMNOB. BHeWHMM B1UA Kopnycos npeacTas-

NeHbl Ha pUCYHKax 1 u 2.

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

Tak ke UTM-12M moXeT OTAIn4aTbCA N0 MaTepuany Kopnyca:
- aNloMUHMEBDLIN (pUCYHOK 3) maccon 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 FabapuTtHble pasmepbl

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



OnuncaHune un pabota npubopa

u5

188

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

134 57

PucyHoK 6 — MabaputHble pasmepbl UTM-12M (kopnyc Tmn 3)
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1.3.3 KoHcTtpyKkuma UTM-12M
KoHcTpyKTUBHO UTM-12M BbINOAHEH B METaN/IMYECKOM KOPMNYCE C KPbILWKOM CO CMOTPOBbIM
OKHOM. [1n1a 3aKa3a AOCTYMHblI MOAENN ra30aHaIn3aToOPOB B KOPMNyCcax U3 allOMUHUA AN HEprKaBeto-
LLLen CTaan ABYX TUNOB:
- Twn 1: kopnyca XD-IL (maTepuan: antomuHuit) nnbo XD-SIL (maTepman: HeprKaBetoLLas
CTa/b) NnpomnsBoacTBa KomnaHuu Limatherm S.A., Monbuwa;
- Twun 3: kopnyca BAA-PCMN-0-D (matepuan: antommnumnin) npoussoactsa OAO «B3JIAH»,
Poccus.
Kopnyca npnbopoB ocHaleHbl OTBEPCTUAMM ANA NPUCOeaUMHEHMA B3PblBO6E30NacHbIX Ka-
6enbHbIX BBOAOB M B3pblBOHOE30MNACHbIX 3ar/1yLLIEK Pa3/IMYHbIX TUMOB.
Ha KpblWwKe Kopnyca nmeeTtca Npo3pavyHoe OKHO, KOTOpoe N03BO/IAET BM3Ya/ibHO KOHTPOIN-
pOBaTb COCTOAHME CBETOANOAHOM N LMDPOBON MHAMKALNMN.
OnAa npefoTBpalleHMA OTKPYYMBAHMA KPbIWKKU NPeayCMOTPEH CTOMOPHbIN BUHT. CTONOPHbIN
BUHT OTKPYYMBAETCA LWECTUTPAHHbBIM K/THO4YOM.
NUIM-12M, He3aBMCMMO OT TMMA YCTAHOB/IEHHOIO ra30BOr0 CEHCOPa U TMMa Kopnyca, No GyHK-
LUMOHA/IbHOMY Ha3HAY€HMI0 MOXKET ObITb YCNOBHO pa3aenéH Ha 2 y3na (PUCYHOK 7):
- y3en obpaboTKy;
- y3e/ yCTaHOBKW CeHcopa.
Y3en yCTaHOBKWU CeHCOopa NpeAHa3HaveH ansa:
- pasMeLleHMA ra3oBoro ceHcopa n obecneyeHuns ero uckpobesonacHoro NogKNOYEeHUA
K npubopy;
- XPaHEeHMA MeTPONOTMYECKUX KOIPOULMEHTOB M HACTPOEK;
- maTtemaTtuyeckom ob6paboTKM CUrHaNoB, NONy4YaeMbiX OT ra30BOr0 CEHCOPA;
- BbIYUCNEHUA KOHLEHTPALLUM KOHTPOAMPYEMOrO rasa;
- nepefayn [OaHHbIX O PACYETHOM KOHUEHTPALMM KOHTPOAMPYEMOro rasa B Yy3en
06paboTKu.
Y3en 06paboTkM (PUCYHOK 8) NpeaHa3HavyeH ans:
- MOAKNOYEHUA BHELWHUX Kabenen K UTM-12M;
- obecneyeHna HeoOXOAMMbIX YPOBHEN 3NEKTPOMUTAHUA ANA INEKTPOHHbIX nnaT
rasoaHanMsartopa;
- $GOPMMPOBAHUA CUTHANOB BbIXOAHbIX LMPPOBbLIX U AaHANOTOBbIX MHTEPDENCOB;

- MnonyyYeHuA n 06paboTKM ynpaBAAOLWMX CUTHANOB OT BHELUHWUX YCTPOMCTB;
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- MHAMKAUMM 3HAaYEHUA U3MEPEHHON KOHLUEHTPauum Ha gmucnniee.
NUIM-12M B 3aBUCUMMOCTU OT TUMA KOHTPOJIMPYEMOTO ra3a MOXKET OCHALLLATbLCA ONTUYECKUM,
3/IEKTPOXUMMYECKMM UAN GOTOMOHU3ALMOHHBIM ra30BbliM CEHCOPOM.
BkntoyeHne npnbopa ocyLLecTBASEeTCA aBTOMATUYECKM Npu nogaye nutaHuaA. MNogadva npobol
K razopomy ceHcopy UIM-12M B WTaTHOM peXKUMEe OCYLLeCcTBASETCS NOCPeacTBOM CBOOOAHOM

anooysuun. lonyckaetca NpUHyANTENbHAA nogada Nnpobbl 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 NnMUEBON NAHeNU

Jlnuesas naHenb CAYKUT ANa oTobparkeHUs MHGopmMmaLmm 06 M3MepseMon KOHLUEHTPaLMK, a

TaKXXe pPEeXMMOB pPaboTbl M COCTOAHUIMA NPEBbIWEHUA YCTAHOBAEHHbIX MOPOroBblX 3HAYEHUM

3arasoBaHHOCTW NMOAb30BaTeNto. TaKXe Ha I'IVILI,GBOVI naHean yCtaHOB/1IEHblI MarHUTHblEe OAaTYUKWN ONA

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

- 30Ha MArHUTHOro AaT4nKa YCTaHOBKW HYANA;

30Ha MArHMTHOTO AaT4yMKa rpafynpoBKK;

- CBETOAMOAHbIN NHAMKATOP;

- WHAMKaTOpHbIN cBeToamon « TPEBOlAy;

- MHAMKaTOpHbIM ceeToanos « AJUATHOCTUKAY;

- MHAMKaATOpPHbIN cBeToanoa «MEPEAAYA JAHHbIX»;

- WHAMKaTopHbIN cBeToamon « 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 naHeno UTM-12M

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

1.3.5 OnuncaHue moayna KOMmyTaLnm
MogKkntoyeHne BHelwHUX uene NUTM-12M npounsBoanUTCA K MOAYIHO0 KOMMYTaLWK, YCTAaHOB-
NIeHHOM B y3/1e 06paboTKkM npnbopa. BHewHN Bua U GYHKUMOHAIbHOE Ha3HaYeHne KneMmm NoaKto-
YeHWA BHELWHWUX N1EKTPUYECKUX 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 Noaaun NuTaHus;
- KnemMmbl MHTepdenca TOKOBOM NeTau;

- Knemmbl UHTepodelica RS-485;

- Knemmbl pene «llopor 1», «Mopor 2», «[AnarHocTuKa»;

- CbEMHbI KNEMMHUK C BUHTOBbIM MPUMKNUMOM NOABOAUMbIX NPOBOAOB (PUcyHOK 8);
- 30Ha HACTPOMKM NapameTpoB MHTepdeinca TOKOBOW NeTNu;

- pasbem nogkatoyeHua nckpobesonacHoro HART-nepexoaHWKa;

- pasbem NoAKAKYEHMA TMOKOro Wwaenda K Moay o NHANKaLUWK;

- 30Ha HACTPOMKM NapameTpoB MHTepdeica RS-485.
12



OnuncaHune n paborta npmubopa
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PucyHok 10 — DyHKUMOHANbHOE Ha3HAYEHMNE KNEMM NOAKAOYEHUA BHELHUX SNEKTPUYECKNX Lenen
UIM-12M, n3rotoBsieHHbIX 8o 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 pyHKUMOHAbHOE Ha3HaYyeHue nepekatoyaTeneit HacTporkKu napa-
meTpoB paboTbl HTepdericos UTM-12M, nsrotosneHHbIx Ao anpensa 2023r.
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OnuncaHune un pabota npubopa

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

PucyHOK 12 — ®yHKUMOHANbHOE HAa3HAYeHe KNeMM NOAKAIOYEHNA 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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OnuncaHune n paborta npmubopa

1.4 TexHUyeckme n METPONIorM4YeCKne XapaKTepuctuku

1.4.1 TexHuyeckue xapaktepuctmkm MTM-12M npuseaeHsbl B Tabnuue 1.

Tabnnua 1 — TexHuyeckme xapaktepuctukn 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 XAPAKTEPUCTUKH

MeTog npobooTbopa

AN DY3NOHHbIN

Paboyee nonoxeHune B NPOCTpPaHCTBE

npoun3BoOJibHOE

Pexkum paboTbl

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/IK04a,
RS-485, HART

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

3 roaa
1lropa

Bpemsa nporpesa:

-npu TemnepaTtype Bbile mruHyc 20°C

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

He 6onee 60
He meHee 60 ¢

3 BbIXOLHbIE UHTEP®ENCHI U UX XAPAKTEPUCTUKMU

TokoBas netns:

-MaKCMMaibHOE CONPOTUBNEHUNE HArPy3Kn 500 Om
-MaKCMMabHOEe HanpakeHune 32B
(maccmBHbIN pexum)

RS-485:

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

Pene:

-MAKCMMA/NIbHOE KOMMYTMPYEMOEe HanpaxeHne noctoAHHoro | 60 B
TOKa

-MaKCUMabHbIN KOMMYTUPYEMbIN NOCTOAHHbIN TOK 2A
-MAKCMMA/IbHOE KOMMYTUpyemMoe HanpaxeHne nepemeHHoro | 250 B
TOKa

-MaKCUMabHbIN KOMMYTUPYEMBIN NEePEMEHHbIN TOK 2A

15




OnuncaHune un 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 ob6pa3oBaHUs KOHAeHcaTa):
-C ONTUYECKMM CEHCOPOM

-C 3/1IEKTPOXMMMNYECKMUM CEHCOPOM

-C GOTOMOHM3AUMOHHbIM CEHCOPOM

ot 0 80 100 %
ot 150096 %
ot08095%

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

10..30 Ty
31..150 Iy

PagnoyacToTHOE 31IeKTPOMarHMTHOE nose:
-U3/7ly4eHmne UCTOYHMKOB 06LWero NpumeHeHuA
-usnyyeHme umdpoBbix pagnotenePpoHoOB U Apyrux pa-
AMNOYACTOTHbIX 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 npeactasneHsbl B MpunoxeHum I.

1.5 Pecypcbl, CPOKM cNy>K6bl U rapaHTUN U3roToBUTENS

1.5.1 U3rotoBuTeNnb rapaHTMpyeT cooTseTcTBue [pubopa TpeboBaHUAM TEXHUYECKUX

ycnosuit MPBIM.413347.004TY npu cobnwogeHun notpebutenem ycioBUM TPAHCNOPTUPOBAHMUA,

XPaHEHMA U 3KCNayaTaLumu.
CpenHunit cpok cny»bbl — 10 nert.

MpumeyaHue:

Mpyn nNpoBefeHUN KanNWUTA/NIbHOTO PEMOHTa (MeTon NpoBeAeHMA PEeMOoHTa -
dvpMmeHHbIM  cornacHo n.  2.4.11 TOCT 18332-2016) ¢ MOJHbIM
BOCCTAaHOBNEHUEM pecypca - CpeaHNUIM CPokK cnyKbbl npoanesaetca Ha 10 ner.

1.5.2 CtaHAapTHbIM rapaHTUHBIN cpoK Mpubopa — 24 mecaua C MOMEHTa NPOU3BOACTBA, HO

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

rapaHTMﬁHblﬁ CPOK MOXeT 6bITb U3MEHEH MO COrNAacoBaHUIO C 3aKa3uyMKOM.

FapaHTUHBIN cpok Mpubopa ykasaH B nacnopTe.

Tabaunua 2 — FapaHTUIMHBIA CPOK CeHcopa

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

1.5.3 MapaHTMA COXpaHAETCA NPU YCAOBUW BbIMNOSHEHUA HOPM TEXHUYECKOTO 0bCNyKMBAHUA
npubopa, onucaHHbIX B HacToAwem P3. B TeyeHue rapaHTMMHOIO CpoKa M3roToBuTenb obsasyertca
YCTPaHATb  OOHapy)KeHHble  HEeUCnpPaBHOCTM nNpu  cobnogeHMn  notpebutenem  ycioBui
TPaHCNOPTUPOBAHUA, XPaHEHMA N SKCMyATaLUN.

1.5.4 HecaHKUMOHMPOBAHHbIM A0OCTYN BHYTPb Kopnyca lNpubopa morKeT nosneyb 3a coboi

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

1.6 KomnneKTHOCTb

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

Tabnuua 3 — TunosBoi KomnaeKkT noctaskn NTM-12M

HaumeHoBaHue O6osHaueHue Konuuectso
la30aHanu3sarTop craumoHapHboin UTM-12M MPBMM.413347.005-01 1 W,
YnakoBKa 1 Wwr.
Macnopt MPBNM.413347.005-01MNC 1 wr.
CBuaeTenbCTB 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 NOMEBLIX YCAOBUAX —
YCTaHOBKM HY/IA U FPaayMpPOBKMU.

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

/e

KpoHwTeiH KpenieHua Ha Tpyby
MakcumanbHbIi guameTp Tpybbl 38 Mm.

frmapodobHblii naBcaH-pTOPONNACTOBDIN
dunbTp
[ns ncnonb3osaHua NpUbBOPOB B YCNOBUAX MOBbILIEH-
HOWM BnaxHocTM(napa). dpdeKkTMBHEE BCErO MCNO/b30-
BaTb B KOMMAEKTE C NPOTUBOAOKAEBOM HAaCALKOM.

KoXKyX 3aWuUTHbI
JononHutenbsHo npeaoxpaHsaeT y3en npubopa ¢ gatum-
KOM OT y4apoB, MEXaHUUYECKMX NOBPEXKAEHMN, MONaaa-
HNA KPYNHbIX 3anH3HEHMVI Ha OaT4yUK.

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

Kosbipek
,ﬂ,/‘lﬂ 3aWunThbI anI60pOB, YCTaHOB/1IEHHbIX BHE NMOMelLle-
HUI OT aTMOC¢eprIX 0CagKoB, neperpesa, a TakXxe anAa
OTCYTCTBMA 6J1VIKOB/3aCBETKM CO/THUQa Npn Haanynm nUH-

OnKaumu.

B3pbiBO3aLWMLLEHHDbIA KabenbHblii BBOA®

MpotuBoaoAeBan HacaaKa

MpepoTepalaeT nonagaHve Kanenb v CTPYH BoAbl, a
TaK)Ke 3arpasHeHuit Ha y3en ¢ 4aT4nKom. JononHuTe b-
HOe CPpeACTBO OT KOHAEHCAL MM Baru B COYETaHMM C
NaBcaH-GTOPONNACTOBbIM GUALTPOM.

CBeT03BYKOBOI curHanmsarop SMU-C3

I'Ipep,HasHaqu Ana Bblga4yn CBETOBOro UM 3BYKOBOro
onoseweHna B COOTBETCTBMM C CUTHA/laMKU  OT

ynpasAsoLWwero yCTpoWicTBa. Nmeet MOHYIO
COBMECTMMOCTb co BCEMMU CTaLMOHAPHbIMMK
rasoaHanMsaTopamm, nsBeLaTeNaAmm NoKapHbIX

nnameHun «Bera» M MHBIMMU COBMECTUMbIMU anGOpaMM.

*- BXO4AWUT B KOMMNEKT NOCTaBKMU.

a,
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1.7 Yctpoicteo u pabora

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

PucyHok 14 — Anroputm dyHKUMOHUpPOBaHMA UTM-12M
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1.7.2 UTM-12M umeeT nHTepdencbl ANA CBA3N C BHELWIHEN annapaTypoi npuBeaéHHble B

Tabnuue 4.

Tabnunua 4 — iHTepdelicbl A CBA3WN C BHELHEN annapaTypon

# Tun HauvmeHoBaHue OcHOBHbIe NapameTpbl
1 | Undposon RS-485 MNpoTokon obmeHa: MODBUS (RTU)
MaKkcumanbHoe Ynucao npubopos 256
Ha NMHUW:
MaKkcnumanbHoe HanpAaxeHue: 112 B
(mexkay nuHuammn A n B, a Takxke
MeXay CUTHANbHbIMU IMHUAMU U
3eMnén nHtepoeiica)
*Ilo 3aka3y emecmo npomokona obmeHa MODBUS e npubope mozym 6bimb peasnu3osaHel
HecmaHdapme/e NpomokKosbl OEMEHG, cosmecmumele c cucmemamu pasanudHslix I'lpOU3800U-
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 galinbl onucaHusa ycmpolicmea (HART DD-ghalinsl) docmynHel
0014 cKka4usaHusa Ha calime
3 | AHanoroBbIn | «ToKoBas Tun: - AKTUBHaA
neTnsa» - naccuBHas (HacTpaumsa-
eTcA No/b3oBaTesnem)
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 pasnnyHbIX pexxmmax pabotol npubopa
MOTYT 6bITb HACTPOEHbI NPY NOMOLLYU LMPPOBbIX MHTEPDEINCOB
cBA3M (Npw OTCYyTCTBMM NMTaHMA npubopa Bce pene paso-
MKHYTbI).
Harpy3o4yHas cnocobHOCTb KaxKaoro us pene:
. MaKcmanbHOe KOMMYTUPYEMOE HanpsAXKeHne 60 B
MOCTOAHHbIN TOK: < "
MaKcmanbHbI KOMMYTUPYEMbIA TOK 2A
. MaKcrmanbHOe KOMMYTUPYEeMOe HanpaXeHue 250 B
I'IepemeHHbM TOK: < =
MaKcMManbHbIn KOMMYTUNPYEMbIN TOK 2A
5 | AHanoroBbit | MarHUTHbIe NHTepdenc npumeHAeTcA ANA YCTAHOBKU «HYNA» U rpagyu-
DATYMKMU POBKM YYBCTBMUTENbHOCTWU, @ TaKXKe HACTPOMKM MapamMeTpoB
pene BO B3PbIBOOMNACHOM 30He (6e3 OTKAKYEHUA NMUTAHMA U
CHATUA KPbIWKKM Nprubopa) Nnpy NOMOLLY MAarHUTHOTO KAtoMa.

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

1.8.1 MapkunpoBka UTM-12M cogepuUT uHpopmaumto o:
- npousBoguTtene;
- npubope;
- B3pblBOHE30NACHOCTY.
NHbopmauma o nponsBoguTeNe BKAOYAET B Cebs 3apernMcTpupoBaHHbIA TOBAaPHbIM 3HAK NPo-
nisogurens.

NHdopmauma o npubope BKAtOUaeT B cebs:

HanmeHoBaHWe rasoaHanmsaTopa (MIM-12M);
- CepuiHbIN Homep npubopa;
- M3mMepAembli KOMNOHEHT (HaMMeHOBaHUeE N XMmmyeckaa popmyna);
- AMana3oH U3MepeHus;
- eAMHUUbI M3MepeHUs (COracHO 3aBOACKMM HACTPOIMKam);
- TemnepaTypHbIN AMana3oH 3KcnayaTaumm npnbopa;
- AMana3oH A0NYyCTUMbIX 3HAYEHUIN HaNpPAXKeHUA NMTaHUA npubopa.
NHbopmauma o B3pbiBO6E€30NaCHOCTN BKAKOYAET B cebs:
- ypoBeHb B3pblBO3aLMTbl Npubopa (1: B3pbiBobesonacHoe 06opyaoBaHue);
- BMAbl B3pbIBO3aLMTbI, TPUMEHAEMble B Npubope (B3pbiBOHENPOHMLUaemana 060104Ka
TMna d; cKpobesonacHas aNeKkTpuyeckan uensb ia);
- rpynna anekTpoobopyaosaHus (IIC);
- TemnepaTtypHbIit Knacc (T5 nam T6 B 3aBUCMMOCTM OT MoanbUKaLUK);
- YKasaHue 0 cneumanbHbIX YCNOBUAX Ana obecnedyeHna 6e30nacHOCTM Npu aKCNayaTa-
umnm (3Hak X) *
- npeaynpeauTtenbHaa Haanucb: "OTKpbIBATb, OTKAOYMB OT ceTun"
* - CneymanbHble TpeboBaHUA K 3KcNayaTaumu: Bo B3pbIBOONACHbIX 30HAX 3anpeLaeTca oT-
KpblBaTb KPbILWKY KOpnyca ra3oaHannsaTopa 6e3 oTKAYEHUA NUTaHKA.
1.8.2 NnombuposaHue
MnhombuposaHne UMM-12M npomnsBoamuTcAa He CHUMaemMbimu Bupkamn. MecTo pacnonoxe-

HWA NNoMbbI NpMBeAeHa Ha puUcyHKe 15.
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MecTo HaHeceHUA NAoMObI

PucyHok 15 — Cxema nNombUpoBKM OT HECAHKLMOHNPOBAHHOIO A0CTyNa

1.9 YnaKoBKa

UIM-12M ynakoBbiBaeTCA B TPAHCMNOPTHYK Tapy 3aBoAa M3rotoButena c cobnogeHvem
TpeboBaHmin TOCT 23170-78. ConpoBoauTeNbHan AOKYMEHTaUMsa NpuaaraeTca.

CpoK 3almThl 40 NepekoHcepsaunn — 1 roa,.
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Mepbl 6e3o0nacHOCTMH

2 Mepbl 6e3onacHocTH

BHumaHue!

Bce paboTbl MO MOHTAXKy, AEMOHTA)Ky M TexXHUYecKomy o0b6CayKuBaHuIo,
CBA3AHHbIE CO CHATMEM KPbILWKK Kopnyca npubopa BO B3pbIBOOMACHbIX 30HAX
AOIKHbI MPOBOAUTHCA TONIbKO NMPWU OTKAOYEHHOM NMUTAHUMN.

Mpu MOHTaXKe rasoaHanM3aToOpoOB BO B3PbIBOOMACHbIX 30HaX Heobxogumo
pyKoBoacTtBoBaTbcA TpeboBaHuamu rnasbl 7.3 [paBun ycTpokcTea
3N1eKTPOYCTAaHOBOK («NEKTPOYyCTaHOBKM BO B3PbIBOONACHbIX 30HaX»).

BHumaHue!

K pabote c UITM-12M pgonycKatoTcsa AnLa, nsydymslume HacToAllee P3 n npowea-
LUME MHCTPYKTAXK NO TeXHMKe 6e30nacHoOCTH.

3anpeuwaeTca akcnayatuposaTtbe UTM-12M, ecnmn Kopnyc UMeeT CU/IbHblE MeXa-
HUYECKME NOBPEKAEHNAM UIN NOABEPICA KOPPO3MKU N3-3a YEero HapyLeHa ero
L,e/IOCTHOCTb.

[octyn K BHyTpeHHUM Yactam UTM-12M pns BbINOAHEHMA Kakux-nmbo pabot
OO0/IKEH OCYLLECTBAATLCA TOIbKO 06YYEHHbIM NEPCOHAIOM.

MoHTaxk UITM-12M Ha 0bbekTe A0aXeH NPoBOAUTLCA B COOTBETCTBUM C TPebo-
BaHUAMM MPOEKTHOM AOKYMEHTaLMEN.
Mpu MOHTaXKe M 3KcnayaTaunm HeobxoaMmo pyKoBOACTBOBATbLCA TpeboBaHU-
AMM:
- rnasbl 3.4 MMpaBun 3KcnayaTauMM 3N1EKTPOYCTAaHOBOK noTpebutenei
(Ma3n);
- NpaBUAaMM TEXHUKM 6€30MaCHOCTU NPUM IKCNAyaTaLUmM 3N1EeKTPOyCTaHo-
BOK notpebuteneit (MTB).

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

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

2.3 OnucaHue cpeacTs B3pbIBO3aLWMTbI NpuBeaeHsbl B [TpunoxeHum A.

2.4 PemoHTnposatb UTM-12M paspelleHO TONbKO NepcoHany npeanpuATUA U3rotoBuTens

nWnn nnuam, ynosIHOMOYEHHbIM NpeanpunATUEM-N3rotosmnTeNem gaAa nposeaeHnAa peMOHTHbIX pa60T.
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3 Ucnonb3oBaHUe NO Ha3HAYEeHUIo

3.1 YKasaHu1A no 3KcnayaTtauum

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

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

3.1.3 NogKkntoueHune uenen nutaHua n uenein nutepdencos UFM-12M gonKHO NpoBOAUTCA B
COOTBETCTBUU CO cXxemamu, npueeaéHHbIMK B pasgenax 3.5.3 n 3.5.4 HacToAwero pyKoBoACTBa, Npu
3TOM HaNpPAXeHWUA B LenAX He A0/IKHbI npeBbiwaTtb Um:

- anauenei nutanma Uy = 32 B;

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

- ana uenen nutepdetica RS-485 MODBUS U, = 12 B.
BHMMmaHue!

MpounssoguTenb He HeCceT OTBETCTBEHHOCTU 3a Bbixog, 13 ctpoa UTM-12M mnnu
3a ywepb, BO3HUKLIKUIA B pe3y/ibTaTe HeNnpaBuAbHOIO MW HENPeAYyCMOTPEHHOTO

HaCTOALLMM PYKOBOACTBOM MCNONb30BaHUA Npubopa.

3.2 dKcnayaTauMoOHHbIe OrpaHnYeHus

3.2.1 YcnoBua aKkcnayaTauum npusegeHsl B Tabanue 1 HacTodAwero P3.

3.3 NMoaroToBKa K pabore

3.3.1 NMocne pacnakosbiBaHnAa UTM-12M HeobxoauMMO NpOBEPUTb KOMMNEKTHOCTb, HAaNN4Me
rapaHTUiHbIX NAomb, ybeauTbCcA B OTCYTCTBUM  MEXAHMYECKMX MNOBPEXAEHUN  Koprnyca
rasoaHanM3aTopa M MMEKLMXCA B KOMMJIEKTE B3PbIBO3AWMLLEHHbBIX 3/1E€MEHTOB (3araywek W
KabenbHbIX BBOAOB).

Echm UTM-12M  xpaHuncA npu OTpUUATENbHbIX Temnepatypax, TO BO u3bexaHue
06pa3oBaHMA KOHAEHCATa Ha MNevyaTHbIX 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 nepenaye oTBETCTBEHHOMY /MLy B nacnopTe npubopa.
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MpumeyvaHue:

N3meHUTb 3aBOACKME HACTPOMKM npubopa, npu HeobxoaumocTw,
BO3MOKHO MCMOAb30BaB nporpammHoe obecnedyenme (MNO) "IGM Tool".

Ona ynobcTBa, peKoOMeHAyeTca NPOM3BOAMTb HACTPOMKY Nepes, MOHTAXKOM
npubopa Ha obbeKTe.

3.4 MoHTax

3.4.1 Bbibop mecTa pasmelleHua

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

Mpu BbIBOpPE MecT pasmewleHna UTM-12M 6e3 ycTpoiicTB NPUHYAUTENbHOM Noaayuun npobbl
cneayet yunTbiBaTb NJIOTHOCTb KOHTPO/IMPYEMOrO ra3a OTHOCUTENbHO OKpy:Katolen atmocdepsol. Ana
rasoB sierye Bo3ayxa TpebyeTcA pasmellaTb ra3o0aHanM3aTopbl B BEPXHEM YaCTU KOHTPOAMPYyeMOW
30HbI, ONA a30B TAXesnee BO3gyxa TpebyeTcA pa3mellaTb ra30aHaANM3aATOPbl B HUMKHEN 4acTu
33LLULLAEMOWN 30HbI.

NTM-12M coxpaHseT cBoto paboTocnocobHOCTb Npu Nt0HOM NONOXKEHUM KOpMNyca, OAHAKO
pekomeHayeTcAa pasmel,atb ra3’oaHasnmM3aTtop OTBEPCTMEM ra30BOro CeHcopa CTPOro BHM3 JAaA
n3beraHMa BO3HUKHOBEHWUA BOAAHOM NNEHKU MAW Hanean Ha GUNbTpax CEHCOopa, T.K. 3TO MOXKeT
npenAaTcTBOBaTb CBOOOAHOM AMPPY3MM ra3a B CEHCOP WU MNPUBOAUTb K CHUMKEHUIO CKOPOCTU
cpabaTtbiBaHUA npubopa. Mpwu yctaHoBke NTM-12M B mecTax, NoABep*KeHHbIX BbiNageHWI0 0CaAKoB
pekomeHayeTca NPUMEHATb 3alUUTHbIE KO3bIPbKK, @ NPU HAIMYMN BEPOATHOCTU NOMagaHUA Kanesnb
BOAbl NMBO Apyrnx KUAKOCTEM Ha OUALTPbI Fa30BOrO0 CEHCOpa pPEeKOMeHAyeTcs MnpUMeHeHue
NPOTMBOAOXKAEBbLIX HACAAOK.

MpumeyaHue:

Ko3bIp€K M NpOoTUBOAOXKAEBAA HacaAKa He ABAAETCA YacCTblo LITAaTHOrO KOM-
nieKTa nocrtaBkm npubopa. JONoNAHUTE/IbHbIE ONUMU A0KHbI ObITb yKa3aHbl
Npw 3aKase ra3oaHanM3aTopos, MO0 MOryT ObITb 3aKa3aHbl OTAENbHO OT OCHOB-

HOM NOCTaBKM.
TemnepaTypHble N BAAXKHOCTHbIE YC/I0BUA 3KCNAyaTaunM B mecTax ycTaHoBKU UTM-12M He

OOMKHbI BbIXOAUTb 3@ Npeie/ibHble 3Ha4YeHMA TeEMNepaTypbl SKCNyaTaumMm U npeaesibHble 3Ha4YeHui
OTHOCUTENIbHOW B/Ia*KHOCTW, YKa3aHHble B Tabanue 1 HacTtosAwero P3.
Mo BO3MOHOCTU MECTa YCTAaHOBKMU He A0/IKHbI ObiTb NOABEpPKeHbl BUbpaumam. Mpu HeBo3-

MOKHOCTU M36€eXKaTb BO3HUKHOBEHUA BUOPaLUIA HECYLLMX KOHCTPYKLMUI PpEKOMEHAYEeTCA NPUMEHATb
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AONONHUTEIbHbIE Mepbl NO NPeAOTBPALLEHUIO Pa3BUHUMBAHMA BONTOB KpenaeHuA npubopa K Hecy-
el KOHCTPYKLMM B NpoLecce SKCNayaTaLmu.

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

3.4.2 YcTaHOBKA Ha CTeHY (NnacTuHy)

YCTaHOBOYHbIE pPa3mepbl U MECTOMOJ/IOKEHME MOHTAXKHbIX OTBEPCTUM MPU KpenseHuu
ra3oaHa/an3aToOpoB K CTeHe yKa3aHbl HAa pPUCYHKax 16 u 17. MOHTa)K AO/KEH BECTUCb BMHTaAMU U
raikamum M6 (anemeHTbl Kpenexka He ABNAKTCA YacTblo LUTAaTHOW KOMMNEKTauum npmubopa).

MpwW BbINOJIHEHNUM MOHTaXKa ybeanTech, YTO KpenéxKHble BUHTbI JOIKHbIM 06pa3om 3aTAHYTbI.
Mpn BO3MOXHOCTM BO3HUKHOBEHMA BMOPAUMM HeECyWel KOHCTPYKUUM OO0MKHbI NPUMEHATbCA
[ONOJIHUTENbHbIE MepPbl MO NPeAOTBPALLEHUIO PA3BMHUYMBAHUA KPEMEXHbIX BMHTOB (Hanpumep,
npumeHeHne GpMKcaTopoB pe3bbbl, CTOMOPHbIX Wakib 1 T.n.).

UTM-12M ponxkeH ObiTb 3a3eMNEH NYTEM NMPUCOEINHEHUS NPOBOAA 3a3eM/IEHUA K BUHTY

3a3emMiIeHnA Ha Kopnyce an6opa. BMHT 3a3emaeHnAa nomevyeH 3HaKOM

PUcyHOK 16 — YCTaHOBOYHbIE pa3Mepbl A1 MOHTaXKa ra30aHaM3aTopoBs B Kopnyce Tvna 1

(Limatherm) Ha cTeHy. BHeLWHMI BUA CMOHTMPOBaHHOro npubopa.
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S W

-85

ot -

|~

PucyHOK 17 — YCTaHOBOYHbIE pa3Mepbl A1 MOHTaXa ra3oaHaIM3aTopoB B Kopnyce TMna 3 (BanaH) Ha
CTeHy. BHeWwHW1 BUg, CMOHTMPOBAHHOIO Npubopa

3.4.3 YcTaHOBKa Ha Tpyby

Ona yctaHoBkn UTM-12M Ha Tpyby pekomeHAyeTcA NPUMEHATb CNeLnanbHY0 KPenéxKHYyo
CKOBY (He ABNAETCA YacTbto WTATHOM NOCTaBKM Npmnbopa M MoXKeT ObITb 3aKa3aHa 40MOJHUTENbHO).

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 NpMMeHeHue Apyrux cnocoboB MOHTaKa,
nmMbo NpMMeHeHMe 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 BHELLHWI BUA CMOHTMPOBAHHOro Ha Tpyby npmubopa

(kopnyc T1n 1)

] 18
Uit & OGN 15 _m==s ==
it & BN 127 -
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PucyHok 19 — KpenékHan ckoba 1 BHEeLWHWNI BUA CMOHTMPOBAHHOIo Ha Tpyby npubopa

(kopnyc T1n 3)
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3.4.4 MOHTax 3aWMTHOrO KO3blpbKa

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

JnA ycTaHOBKM KO3blipbKa HEOHX0AMMO 0cNabuTb BUHTbI KpenaeHusa UTM-12M 1 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 HagéKHo
3aPUKCMPOBAH MeEXAY MOHTAXKHON NOBEPXHOCTHIO U KOPMYCOM.

3alUNTHBIN KO3bIPEK HE ABNAETCA YaCTbto LUTAaTHOW NOCTAaBKM NpMbopa U MOXKeT ObiTb 3aKa3aH

OTAEeNbHO. ,D,OI'IyCKaeTCH npMMmeHeHmne HeELWTAaTHbIX 3alUTHbIX KO3blIPbKOB.

T — [ ————

273

25

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

3aWHNTHBIM 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 IMWN-C3 npegHasHayeH ANA BblAauM CBETOBbIX U 3BYKOBbIX
CUTHAN0B ONOBELLEHMA B COOTBETCTBUM C CUTHANIaMM OT YNPABAAIOLLErO YCTPOMCTBA.

TexHUYeCcKne xapaKTepUCTUKM CBETOBOTO cMrHaam3satopa IMU-C3 npuseaeHsbl B Tabaumue 5.

Tabnunua 5 — TexHU4eckme xapaktepuctmkn SMN-C3

HanmeHoBaHue napametpa 3HauyeHue
HanpaxeHne nutaHua, B ot 4,5 po 32
(nMTaHme nopgaetca ot MA)
MNoTpebnsemas moLwHOCTb, 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 3awWnThl, obecneymaemble 060104Kamu IP66 /1P 68
YnpasneHue pexxmmom paboTol SPI / 3 AUCKPETHbIX IOrMYECKUNX

BX0/a

KeutnposaHme curHanos TpeBorm C NOMOLLBI0 MarHUTHOTO KAatoya / SPI
[abapuTHble pasmepsbl (6€3 yyeTa npucoeguHUTeNbHOTO GaHLa), Mm, He Bonee
- BblCOTa 115
- AnameTp 45
Macca, Kr, He 6onee
- B alOMUHNEBOM Kopnyce 0,6
- B CTa/IbHOM Kopnyce 1,0
MapameTpbl ycTOMYMBOCTU K BBOD:
- TemnepaTypa OKpy»atouiero Bosayxa, °C oT-60 po +75
- OTHOCUTE/IbHAsA BIAXKHOCTb, % ot 0 go 100
- aTmocdepHoe gasneHue, KMa ot 80 go 120
- BMbpauua B ArManasoHe yactor, 'y,
a) C NONHbIM cmeLLeHnem 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 CUrHanm3atopa IMUN-C3 Heobxoammo:

- OTKAO4YUTb [A OT NUTaHUA,

- OTKPYTUTb KpbIWKy Kopnyca A;

- CHATb MOAY/b UHAMKAUUKM, OTKPYTMB 2 HEBbINAAAOWMX BUHTA;

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

- BbIBMHTUTb B3pbIBO3aLUMLLEHHYIO 3arayLKy U3 Kopnyca A 1 3aBecT NpoBOJa CBETO3BYKOBOIO
curHanmsartopa B Kopnyc l'A;

- BBWHTWUTb CBETO3BYKOBOW CMUrHanM3atopa B kKopnyc A 1 3aTAHYTb C MOMOLLbIO KNHOYa;

- NPOBECTM MOHTAX COM/IAaCHO CXxeMe MoAKAtoUYeHUs (pUcyHok 22 — ans UTM-12M, nsrotosneH-
HbiX Ao anpensa 2023r., pucyHoK 23 — ana UTM-12M, nsrotosneHHbIx ¢ anpensa 2023r ). Mpwu
passeaeHun NMHUKN NuTaHma PWR1 K knemmam Tpex pene u K «nNatocy» CBETO3BYKOBOIO CUMHa-
nn3aTopa pekomeHayeTca Ucnonb3oBaTb Knemmy Tvna Wago.
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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 CBETO3BYKOBOro curHanmsaTtopa SMUN-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 IMUN-C3 K

UIM-12M, nsrotosneHHbIMm ¢ anpensa 2023r.

Mpumep BHewHero Bnga UIM-12M c noAkNtOYEHHbIM CBETO3BYKOBbIM CMIHA/IM3aTOPOM

OMMW-C3 npeacrasneH Ha pUcyHke 24,
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PucyHok 24 — lNMpumep BHewHero suga UM-12M ¢ nogKkntoYeHHbIM
CBETO3BYKOBbIM onoselatenem SMU-C3

3.5 NoakntoueHue nposoaos

BHumaHue!

Bce paboTbl MO MOHTaXKy M AEMOHTa)Ky, CBA3aHHblE CO CHATUEM KpPbILKK
Kopnyca npubopa Bo B3pbIBOONACHbIX 30HAX A0/KHbI MPOBOAUTLCA TO/IbKO NPU
OTK/IIOYEHHOM MUTAHUM.

BHumaHue!

Mpn NOAKNOYEHUM NPOBOAOB MPU HU3KUX TEMMEpPATypPax BO3MOXKHO pacTpec-
KMBaHWe M301auMn Npu M3rnbe noasoAMMbIX K ra3oaHannsaTopy nposoaos. B
cnyyYae noBpeXaeHus M3onauumn Tpebyetca yaanntb NoBpeXAEHHbIA y4acToK
nposoga NMbo NPUHATbL Mepbl N0 AOMNOHUTENIbHOW U301ALUM NOBPEKAEHHOTO
y4yacTKa.

MpUHMMaKTEe BO BHUMaHUE PEKOMEHAALMN MO MOHTaXy NPOU3BoOAUTENEN Ka-
benen.

3.5.1 Ona nogkntoveHma UITM-12M no wuHTepdelicy TOKOBOW NeTauM — npenBapuTesibHO
CKOHOUTYpUPYITE HAacTPOMKM 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:
- pucyHKy 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 napameTpoB 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 netam ana UTM-12M,
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(ONORONORORCRORORONCONONONE)
) -
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30HA HACTPOMUKK
NAPAMETPOB
WHTEP®QENCA
RS-485

PucyHok 27 — MNoaKkntoueHne OKOHEYHOW HArpysKn AMHUK 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 INHKUK cBA3M nHTepdenca RS-485 ana UTM-12M,
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3.5.3 Cxembl peKoMeHA0BaHHbIX BAPUAHTOB NOAKNOYEHNA NpuBeaeHbl:

- Ha pucyHkax 3.1 - 3.15 lMpunoxeHua 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 MoaKAO4EHUS, BOCNOAb3yTECh TabaMuamm 6 n 7.

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

M3roToB/IEHHbIX A0 anpena 2023r

- Homep | Homep
UHTepdeiic YTOYHEHUA K TMNam NoAKN0YEeHUsA
PUCYHKa | CTPpaHULLbI
MNutaHne BapwuaHTbl noaKAto4YeHne NpoBoA0B NUTAHKA Npmnbopa: 3.1 79
npubopa
TokoBas - AKTUBHbIN pexxmum paboTbl npnbopa 3.2 80
netna g_ % %
£ @ X| MaccuBHbIN pexum paboTbl Nprubopa 33 81
P a
c
06Wuii NPoBOA, - «KNAKC» NUTAHUA, 3.4 82
§ 2 | nogseaéH k knemme PWR1
2;,_ ucé 06WKit NPOBOA - KMUHYCY» (K3EMNIAY») NUTAHKUA, 3.5 83
- o nogsenéH K knemme PWR1
g 5 06N NPOBOA, - KMUHYCY» («3emAa») NUTaHuA, 3.6 84
x % = S | nogsenéH Kk knemme PWR2
% o = 3 obLWwmit NpoBOoA, - «NAKC» NMUTAHUA, 3.7 85
@ g noasenéH K knemme PWR2
o 2 ”
2 o obLWwmit NpoBOoA, - «NAKOC» NMUTAHUA, 3.8 86
X @© E © .
W S s 3 | noaseaéH kK knemme PWR1
e g X o ~
=3 g© obLWmit NpoBOA, - «MUHYCY («3eMANA») NUTAHUS, 3.9 87
s 2 noasenéH K knemme PWR1
Na] v
I3 06WKit NPOBOA - KMUHYCY» (K3EMNIAY») NUTAHKUA, 3.10 88
§ 8 | nogBeaéH k knemme PWR2
& S | 06Kt NPOBOA, - KM/IKOCH NUTAHUS, 3.11 89
nogsenéH K knemme PWR2
HART MNMoakntoueHne B3pbiBOOE30NACHOIO NEPEXoAHMKA 3.12 90
RS-485 MoaKnto4eHne 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 noaxatodeHnn ana UFM-12M,

M3roToBaeHHbIx ¢ anpena 2023r.

. Homep Homep
NHTepdeiic YTOYHEHMA K TMUMaM NOAKAIOYEHUA
PUCYHKa | CTpaHULbI

MutaHue BapuaHTbl NogKkNoYeHMe NPOBOAOB NUTaHMA Npubopa: n.1 93
npubopa
TokoBas YeTblipexnpoBogHaa cxema BKAKYEeHUA n.2 94
neTna AKTUBHbIN pexxmum paboTbl npnbopa

YeTblipexnpoBogHaa cXema BKAKYEeHUA n.3 95

MaccuBHbIN pexnm paboTbl Nnpnbopa

TpexnpoBogHaA cxema BKAOYEHUA n.4 96

AKTUBHbIN pexxmum paboTbl npnbopa

TpexnpoBoAHaA cxema BK/IIOYEHUA n.5 97

MaccuBHbIN pexxnm paboTbl npubopa
HART MoakntoyeHne 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 noakntoveHuma nposoaos K NTM-12M:

1) OcnabuTb CTONOPHBIV BUHT KPbILWKK Kopnyca.

2) OTBUHTMTDL KPbILWKY KOopnyca.

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

13 pa3bEMOB MOAY/1IA KOMMYTALMM U MOAYA UHAMKALUN COEAUHUTENbHbIN Wenod.

4) NMpousseaute KoOHOUrypupoBaHMe WHTepdencoB npubopa, K KoTopbim byaer

OCyLlLecTBNATbCA NOAKNKOYHEHUE!

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

ONA NOAKNOYEHUA NO UHTepdelicy TOKOBOM NeTan BbibepuTe N yCTaHOBUTE TPEX NN
YeTbIPEXMNPOBOAHYHO CXEMY, a TaKXKe aKTUBHbIN UM NACCUBHbIN pPeXMUM paboTbl (cm.
PUCYHKM 25-26).

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

Ecnn wnHTepdelnc TOKOBOM NETAM He MCMO/b3YeTCs, PEKOMEHAYETCA OCTaBWUTb

nepekatoyaTenb B NosioKeHune «Passiver.

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

3a4YMCTKY BHYTPEHHUX KUA Kabena Ha Heobxogumyr anuHy. Mpu noasoake Kabena K npubopy

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

6) MogKknoumMTe npoBoAa NWUTAHMA rasoaHanM3aTopa W nNpoBoda MHTepdenca K
COOTBETCTBYIOWMM KnemMmmam pasbeéma XS3. KnemMHUKM pasbéma XS3 CbEMHbIE U UMEKOT BUHTOBOE
KpensieHne No4BOANMMOro NPOBOAHMKA. [lonycTMMOE ceveHme NPOBOAHMKA AN HALEXKHON PUKcaLnm
B KN1eMMmHuKe: ot 0,5 mm? Ao 2,5 Mm?2.

7) AKKYpaTHO YNOXMUTE WM3NULIKN 3a4YMLLEHHDbIX NPOBOAOB B KOpNyc npubopa M 3aTAHUTE
ynAoTHUTENN KabenbHOro BBOAA.

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

9) 3aKpyTUTe KpbILLKY Kopnyca.

10) 3aTAHMTE CTONOPHbLIN BUHT KPbILWKK KOpnyca.

3.5.5 [leMOHTaxK NpoBOAOB cneayeT Npou3BoauTb B 06paTHOM Nocien0BaTebHOCTMY.

3.6 BknioueHue 1 akcnayatauma

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

umn. Ona BKAOYEHUA ra3oaHann3aTopa NoAanTe Ha Hero NnuTaHue.
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4 TexHu4yeckoe obcny>kKmuBaHue

4.1 O6bwme yKasaHua

4.1.1 TexHnuyeckoe obcnyxumeaHue (TO) npoBoAuTCA C LeNblo obecneyeHMAa HOPMaNbHOM
paboTtbl UTM-12M B TeyeHMne ero cpoka aKkcnayaTauum. TO AONKHO NPOBOAUTLCA NOATOTOB/IEHHbIMM
MuamMmu, 3HalWMMKW nNpasuaa TexXHMKM 6e3onacHocTM npu paboTe € 3/1EeKTPOyCTaHOBKamMU M
N3y4mMBLLUMMM HacToAlee PI.

4.1.2 TexHN4ecKoe 0b6CNyKMBaHME CUCTEMbI BK/IOYAET:

OCMOTp BHewwHero coctoAHna UTM-12M;
- OYMUCTKA 3aWUTHOro GuUaAbTPa ra30BOro CEHCOPA;
- onpobosaHue paboTbl Npm nomoum noaadn MIC (FCNe2 cornacHO MeTOAMKE NOBEPKU
npubopa);
- YCTAHOBKY Hy/Nsi U rpalyupoOBKY YyBCTBUTE/IbHOCTM (ecnun TpebyeTca no pesynbraTam
onpoboBaHuA).
MepuoanyHocTb NpoBeaeHua TO - He pexxe 1 pasa B 12 mecsaueB (pekomeHayeTcs NpoBOANUTb
TO 1 pa3 B 6 mecAueB AMb0 Yale Npu sKCnayaTaumm npubopa B yC1I0BUAX NOBbILLIEHHOW 3aMNbINEHHOCTH
nmMbo ecan npubop nepuoaMyecku noaBepraeTcs BO3AENCTBUMAM arpPeccuBHbIX XUAKoOCTeW u/munum

napos)

BHumaHue!

Bce paboTbl No TEXHUYECKOMY 06CNYKMBAHUIO, CBA3AHHbIE CO CHATUEM KPbILLKK
Kopnyca npubopa BO B3PbIBOONACHbIX 30HAX A0/KHbI MPOBOAUTLCA TO/IbKO NpPU

OTK/TIOYEHHOM MUTAHUN.

BHumaHue!

Mepen nposeaeHMem onpoboBaHMA, YCTAHOBKM HYAA U/UAK FPagyUpPOBKU pe-
KOMEeHAYeTCA NOCTaBUTb B M3BECTHOCTb NepcoHan paboyeit cmeHbl 0 NPOBOAMK-
MbIX paboTax, a TaKXKe Npu BO3MOXKHOCTU NepeBecTu npubop B cucteme ACYTI
B peXXum «obcnykunBaHue». B npotMBHoM cnyyae paboTbl N0 rpagyMpoBKe Npu-

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

Ona mopenerr UTM-12M  Cc  yCTaHOBAEHHbIMU  3NEKTPOXMMUYECKUMU U
$OTOMOHN3ALMOHHBIMW FA30BbIMM CEHCOPAMM B KayecTBe CpeaCTB OYUCTKM 3a-
npeLaeTca UCNoAb30BaTb CNUPTLI, pacTBopuTenn u apyrue JIBXK, Tak Kak ato
MOXET MPUBECTU K BbIXOAY M3 CTPOA UYYBCTBUTE/NIbHbIX 3N1€MEHTOB ra30BbIX
ceHcopoB. [1na AaHHbIX TUNOB CEHCOPOB B KayecTBe CpeacTBa OYUCTKM Kopnyca
AOMNYCKAETCA NPUMEHATb YNCTYHO BOAY MM MblIbHbIN PacTBop.

Ona mopenennt UTM-12M ¢ ycTaHOBAEHHBIMU ONTUYECKMMM Fa30BbIMU CEHCO-
pamu JoNycKaeTcA NPUMEHEHME CIMPTOB M PACTBOPUTENEN B KAYECTBE CPeaCTB
OYUCTKM OT 3arpA3HEHMI NPU YCNOBUM TOTO, YTO AaHHbIE CPEACTBA OYMUCTKM He
nonaayT Ha 3alWnTHble GUNBbTPbLI UM ONTUYECKMUIA FA30BbIA CEHCOP.

4.2 MopAapoK TeXHUYECKoro obcnyxnsaHus

TexHuyeckoe  obcayxusaHue WUIM-12M  cnegyeT  BbINOAHATbL B chaeayloulei
nocnen0BaTeNbHOCTU:

1) Y6eautecb, 4to UIM-12M ycTaHOBNEH B COOTBETCTBUWM C TPeOOBAHUSAMM HACTOALLETO
PYKOBOACTBA M TpebOBaHMAMM MPOEKTHOW AOKYMEHTALMM HA CUCTEMY KOHTPOJA 3ara3oBaHHOCTU
KOHTpOAnpyemoro obbekTa.

2) Ounctute Kopnyc UIM-12M OT mblAM M NPOYUX 3arpsisHEHWUIN, UCMOJIb3yA BeTOLLb,
CMOYEHHYIO 4YMCTOM BOAOM. B cnyyae cunbHbIX 3arpsA3HEHU AN OYMCTKM PeKoMeHAayeTcs
MCMONb30BaTb Mbl/IbHbIN pactBop. Ana UIM-12M c ycTaHOBAEHHbIMW 3NEKTPOXUMUYECKUMU W
$GOTOMOHN3ALMOHHBIMW FA30BbIMM CEHCOPAMM 3anpeLlaeTca WUCNONb30BaHWE B KayecTBe CpeacTs
OYUCTKM CMUPTOB M NPOUMX pacTeopuTtenei n JIBX Bo usbexxkaHme BbIXxoga U3 CTPOA YyBCTBUTE/bHbIX
DATYUNKOB.

3) OcmoTtpute Kopnyc. Ecam kopnyc WUIM-12M nopaBeprca CUAbHbIM - MeXaHUYECKUM
NoBPEXAEHUAM NN KOPPO3UKN N3-33 Yero HapyLleHa ero LefoCTHOCTb UM FrepPMEeTUYHOCTb, TpebyeTca
3aMEeHUTb ra30aHann3aTop M3 TeEXHOIOrMYecKoro pesepsa (3MN).

4) Ybegutecb B OTCYTCTBMM CNeAO0B KOHAEHCAUMW Ha BHYTPEHHEW NOBEPXHOCTM CTeKNa
KpblwKn kKopnyca UTM-12M. Mpu Hanuunm KOHAEHcaTa OTKPYTUTE KPbIWKYy npubopa u ypanute
KOHAEHCAT CYXON BETOLWbI MOCNAEe Yero OCMOTPUTE PasbEMHblE COEAUHEHMA HA NpPeaMeT Haanyuma
OKMC/Ia UM KOPPO3KuK. B cnyyae BbIABNEHMA CNeA0B OKMCAA MW KOPPO3UKN PA3bEMHbBIX COEAMHEHNN
TpebyeTcA 3aMeHUTb rasnaHanM3aTop M3 TexHonormyeckoro pesepsa (3UM). Hannume KoHpeHcaTa
BHYTPM KOpMyca MOXKeT CBUAETEIbCTBOBATb O HEMO/IHOM 3aTAXKKe KabenbHOro BBoOAa.

5) OcmoTpuTe 3alUUTHBIA KOXKYX (MM NPOTUBOAOMNAEBYIO HAacaAKy B Cayvyae e€ Hanuuus),
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3aLLMLLAIOLWLNIA Y3€en ra30BOro CEHCOpPa ra3oaHannsatopa. Ecamn 3aWmTHbIA KoXKyX NOABEPrca CUNbHbIM
MEXaHUYECKMM MOBPEXAEHUAM UAN KOPPO3UWM M3-33 YEro HapylleHa ero LLenoCTHOCTb, Tpebyetcs
3aMEeHUTb ero 13 TexHonornyeckoro pesepsa (3UM). AaHHyo npoueaypy A0MNycKaeTcs NPoOn3BOAUTb
6e3 OTKAYEHUA NUTaHMA NPUBOopa, T.K. LENOCTHOCTb B3PbIBO3aALLMLWEHHOM 060104KM TUNa d npwm
YKa3aHHbIX AeCTBUAX HE HapyLlaeTcs.

6) OTKPYTUTb 3aWMTHBIN KOXKYX (MNM NPOTMBOAOMKAEBYIO HAacaAKy B CNydyae e€ Hanmuua) u
OCMOTPETb ero U3HyTpU. ECn 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 HapYyLLAeTCs.

7) OcmoTpeTb y3en ceHcopa. Ecnm dpunbTp-ceTka 3arpAsHEH, TO HEOHXOAMMO OTKPYTUTb ramky
duKcaumm punbTpa M NPOMbITb GUNLTP-CETKY BOAOM NMbBO NpoayTb CKaTbiM BO3Ayxom. B cnyyae
BbIAB/IEHNA CNeA0B KOPPO3UN GUNBTPA-CTEKM UAM HEBO3IMOXKHOCTU €ro NOJIHOM OYUCTKM, TpebyeTtca
3amMeHUTb OUNbTP-CETKY M3 TexHonoruyeckoro pesepsa (3UM). daHHyto npoueaypy Aonyckaetcs
npousBoauTb 6e3 OTKAOYEHUS NUTAHMA NpMbopa, T.K. LE/SIOCTHOCTb B3PbIBO3aWMIWEHHONW 060104KM
TMNa d NpY yKa3aHHbIX AEACTBUAX HE HapyLlaeTcA.

8) MNocne ocmoTpa y3na ceHCopa 3aKPYTUTE 3aLLUTHbBIN KOXKYX 06paTHO.

9) OcmoTpuTe 3aBOACKME WNAbAbI HA NPeaAMEeT UX LEeNOCTHOCTU 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 3arfylWKU cnegyeT NOATAHYTb, MCNOAb3yA COOTBETCTBYHOLLUN
MHCTPYMeHT. Ecnm KabenbHbli BBOA WAM 3arayllka MOABEPrAMCb CUAbHbIM  MeEXaHUYEeCKUM
NoBpPEXKAEHUAM AN KOPPO3UM, U3-33 YEro HapYLLEHA ero UenoCTHOCTb AU HEBO3MOXHA NOATAMKKA,
3aMeHUTe NOBPEXKAEHHbIN 31EMEHT U3 TEXHOIOTMYecKoro pesepsa (3MM).

11) OcmoTpuTe KpenexkHble geTtanu, pukcupyowme UIM-12M K Hecylleh KOHCTPYKUUM Ha
npegmMmeT MX LEeNOCTHOCTWU, a TaKKe npoBepbTe MX 3aTAXKy. OcnabneHHble 3/1eMeHTbl KpenseHusa
HeobxoaMMO MNoATAHYTb, UCNOJIb3yA COOTBETCTBYHOLLMA UHCTPYMEHT. ECnnM anemeHTbl KpenexHbix
AeTaneln noABepranucb KOPPO3nUN UAN UMEIOT MEXaHMYECKME NOBPEXAEHMA - TpebyeTca nx 3ameHa 13
TexHonormyeckoro pesepsa (3MN).

12) OcmoTpuTEe MapKUPOBKY 3a3emneHus Kopnyca UFM-12M Ha npeameT eé LenoCTHOCTU U

yuTaemoctTu. Ecanm MapKMpoBKa 3a3eM/eHMs OTCYTCTBYeT WM MoBpexaeHa - Tpebyetca eé
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BOCCTaHOBUTb, MCNO/b3yA STUKETKY 3a3eMJIEHUA U3 TEXHOI0rMYecKoro pesepsa (3UM).
13) Y6eantecb B Han4mMe HaAEKHOIo 3a3eMIeHNA Kopnyca, ANA 3TOro:

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

- NpoBepbTe 3aTAXKY BUHTA 3a3eMeHns. Ecam BUHT ocnabneH, To ero o6xoanMmMo NoATsAHYTb,
MCNONb3yA COOTBETCTBYIOWMMA UHCTPYMEHT. [loABeprHyTble KOPPO3UM  WUAN  MEXaHUYECKUM
NoOBPEXAEHUAM KOHTAKTHblE 3/1leMeHTbl TpebyeTca 3aMeHnTb U3 cocTasa 3UMM;

- OCMOTpMUTE NPOBOA 3a3eM/IeHMA OT KOpPMyca ra3oaHaan3aTopa A0 WKHbI 3a3eMAEHUA HA
npegmet ero uenoctHoctu. Mpun obHapyKeHMn obpbiBa NPOBOAA 3a3eMIEHUA U HAPYLUEHUA €ero
3aLWUTHOM M30AALUUM — 3aMEHNTE AaHHbIN NPOBOA,.

PekomeHayeTcA NOKpbIBaTb MecTa coeAMHEeHMA NPOBOAA 3a3eMNEHNA C BUHTOM 3a3eM/IeHMA Kopryca
NITM-12M 1 BUHTOM KPENNEHUA K LUMHE 3a3eMEHNA KOHCUCTEHTHOM CMA3KoM 41A CHUXKEHUA BANAHUA
NOroAHbIX YCNOBMI Ha HAAEXKHOCTb KOHTAKTa.

14) Nocne nposBeaeHne TO peKomeHAYeTCA MPOBECTU FPaAyUPOBKY «HYIA» U MPOBEPKY
Kannbposku npnbopa nytém nogaum tectosoi MIC. bonee noapobHO METOANKY rPafYUPOBKU KHYNAN
M METOAMKY TPasyMpPoOBKM OTKAMKA HA KOHUEHTpauuto cmotpute B [punoxeHum K Hacroawero

pyKoBOACTBA.

4.3 3ameHa rasoBoro ceHcopa

MpumeyaHue:

NUIM-12M B cocTaBe C 3/IEKTPOXMMMUYECKMMU Fa30BbIMK CEHCopamn TpebyioT
nepruoaMyYecKkon 3aMeHbl CEHCOPA, T.K. INEKTPOXMMMUYECKMNE Fa30Bble CEHCOPDI
MMEIOT OrPaHUYEHHbIN Pecypc MCMO/Nb30BaHMA, a TaKKe NoABEPKEHbI OTPaB-
JIEHUIO» NPU NPEBbLIWEHNN AMaNa30oHa USMEPEHUSA UIN BO3AENCTBMA CUPTOB U
APYrux arpeccuBHbIX NAapoB U ra3os.

NTM-12M B coctaBe ¢ $OTOMOHU3ALMOHHBIMU CEHCOpPaMK TpebytoT nepmoau-
4yeckoro obcny*KMBaHMUA CEHCOpPa — OYWUCTKM SIaMM UAU CMEHbI 3IEKTPOAHbIX
¢dunbTpos. O6cnyKMBaHMe cnesyeT NPOU3BOAUTL C NEPUOANYHOCTBIO, YKA3aH-
HOM NPOWU3BOAMUTENAMM YCTAHOB/IEHHbIX FA30BbIX CEHCOpPOB MBO Npu notepe
YyBCTBMTENBHOCTU NOC/E BO3AEMNCTBMA HA CEHCOP ra3oB U MapoB, CKAOHHLIX K
06pa30BaHMIO NONIMMEPHbIX MEHOK.

UIM-12M B cocTaBe C ONTMYECKMMW T[a30BbIMW CEHCOPaMWU He TpebytoT
ob6cnyKnMBaHUA ceHcopa, T.K. BONbLUYIO YacTb BO3AENCTBUI ceHcop cnocobeH
KOMMNeHCMpoBaTb PU3NKOI CBOEl PaboTbl U MaTeMaTUYECKMMK anropuUTMamu.
3ameHa ONTMYECKOro ra3oBOro ceHcopa TpebyeTca TONbKO B C/ly4ae BbIXO4A ero

13 CTpoOA.
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BHumaHue!

MpY 3ameHe 3NEKTPOXMMUYECKUX U GOTOMOHM3ALMOHHDBIX ra30BbIX CEHCOPOB
TpebyeTca obeperatb MX OT BO3AEUCTBMA CMUPTOB, PAacTBOPUTENEN M NMPOUNX
arpeccuBHbIX CPeJ, a TaK¥Ke OT ra3oB M NapoB, CKAOHHbIX K 06pa3oBaHMIO NOAN-
MEpPHbIX NNAEHOK. PaboTbl NO CMeHe rasoBOro ceHcopa TpebyeTca NpoBoAUTL B

XOPOLLO NPOBETPMBAEMOM MOMELLEHUMN.

4.3.1 NepeyeHb Tpebyemoro 060pyA0BaHNA N UHCTPYMEHTOB:
- Habop OTBEPTOK;

- KOMMJIEKT CMEHHbIX PUNbTPOB;

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

- Ta30BbllA 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 yacten 3aWMTHOro GMAbTPA ra30BOro CEHCOpa
B) PacnonorkeHune yactei NpyM CMeHe ra3oBoro ceHcopa

MpumeyaHue:

ymMem onuumn oborpesa CEHCOPA, 8 UMEHHO:

c 04.2023 r.).

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

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

- I'IpM60pr C INEKTPOXUMUNYECKUM NN ONTUYHECKMUM CEHCOPOM (VI3I'OTOBﬂeHHbIe
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4.3.2 ANropuUTMm CHATUA ra30BOro CeHcopa:

1) Y6eputech, 4To razoaHann3aTop obecToyeH.

2) OTBepHUTE raiiky KpenaeHusa 3aWmTHOro GpuabTpa — CETKM.

3) BblHbTe GUNbTP-ceTKY. MNpn HaANYMK ero 3arpA3HEHU NPOMONTE ero B BOAE M HaCyXo Bbl-
TpUTe BeTowblo. [Py HAaNMUYUKU CUNBbHBIX 3arPA3HEHUA GUAbTPaA — CETKM A0MNYCKAETCA NPOMbITb €ro
pacTBOPUTENAMU MU CNUPTOM (AaHHble paboTbl TpebyeTca NPOBOAUTL BAA/IM OT FA30BOr0 CEHCOPa,
KOTOpPbIN NAaHMPYETCA YyCTaHaB/AMBaTb B ra30aHaN3aTop), NOCae Yero NPOMOIMTE ero NPOTOYHOM BO-
A0 1 BblaepKnte GUAbTP YMCTOM BoAe He MeHee 15 MUHYT.

4) OTBepHUTE 3 BMHTA KpPENNEHUA NPUKMMHOIO dpnaHua.

5) CHMmUKTE npuxUMHON dnaHel,

6) CHUMKUTe paguaTop HarpesaTtens ceHcopa (Tonbko ans moaeneit UTM-12M c oborpesom
ceHcopa. Y moaenei b6es oborpesa ceHcopa AaHHas AeTab OTCYTCTBYET).

7) CHMMUTE CTapbli ra3oBbi CEHCOP. YTUAM3AUUIO SNEKTPOXMMUYECKUX CEHCOPOB KUCNO-
poAa M TOKCUYHbIX ra30B HEOOXOAMMO NPOBOAUTL IKOOrMYECcKM Be3onacHbIM cnocobom B COOTBET-
CTBMM C MECTHbIMM HOPMATUBHbIMW aKTaMM N0 OpraHu3aummn cbopa/yaaneHms OTXOAO0B M 3aKOHOAA-
TeNbCTBOM 06 OXpaHe OKpyKatoLLen cpeapbl.

Mpu HeobxoammocTn nposecTn obcnymBaHne GOTOMOHMA3ALMOHHOIO CEeHCopa — BbINOJ-
HUTE AaHHYK OMepaunio B COOTBETCTBMM C PEKOMEHAAUMAMM Npon3BoauTeNna ceHcopa. Mpu pabote
pPeKOMeEHAYETCA N0/Ib30BATLCA TO/IbKO OPUTMHANIbHBIMW MaTEPUATAMM M 3aMACHBIMU YacTAMMK, Npeso-
CTaBNIEHHbIMW MPOM3BOAUTENIEM FA30BOr0 CEHCOPA NN 0ULMANBHBIM AUCTPUOBIOTOPOM.

4.3.3 AnropuTm yCTaHOBKM ra3oBOro CeHcopa:

1) YcTtaHoBMTE HOBbIN (MAK Npoweawmnii 06CNyKMBaHME) ra30BbI CEHCOP B NOCaZ04YHOE Me-
cTo UTM-12M. PacnonoxeHne KOHTaKTHbIX BbIBOAOB CEHCOPOB UCK/AOYaeT BO3MOXHOCTb HENpaBuib-
HOWM YCTAHOBKM.

2) Ecnv npon3BOAMTCA 3aMeHa 3/1eKTPOXMMMYECKOrO ra3oBOro CEHCopa, TO npou3BeauTe
YCTAHOBKY paZAnaTopa HarpesaTens Ha KOpnyc ra3oBOro cCeHcopa.

3) YcTaHoBUTE NpUsKMMHOW pnaHed,

4) HaxkuBuTe TpW BUHTA KpenaeHuna 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 Mx OT BO3AENCTBUA CNUPTOB, PACTBOPUTENEN U NPOUNX
arpeccuBHbIX Cpes, a TaKKe OT ra3oB U MapoB, CKNOHHbIX K 06pa3oBaHMIO NON-

MEPHbIX NNEHOK.

4.4.1 PaboTbl No o4ncTKe GMALTPOB FA30BOrO CEHCOPA AOMYCKAeTcas NPomM3BOAUTbL MO MecTy
ycTtaHoBKM UTM-12M 6e3 ero oTkato4eHMA 1 AeMoHTaxa. PaboTbl, npoBogMmble Npu o4ncTke Guib-
TPOB, He HapyLWwatoT BUA, 1 cnocobbl obecneveHns B3pbIBO3aLLUTbI ra30aHaAn3aTopa.

4.4.2 NepeyeHb Tpebyemoro o6o0pya0BaHMA N UHCTPYMEHTOB:

BETOLWb, BOAQ;
- WETKa 4N MeXaHMYEeCKOM OYUCTKM C MeSIKUM BOPCOM (A0MNycKaeTcs NpMMEHEHME Xy-
[OYKECTBEHHbIX KUCTOYEK C KECTKMM BOPCOM);
- 3anacHou GpuUNbTP-ceTKa (NP HEBO3MOXKHOCTU OYMCTKM 3arpA3HEeHUI);
- CMeHHbIt ¢pToponnactoBbit GUAbTP-membpaHa ra3oBoro ceHcopa (ecamn ¢Toponna-
cToBble GUABTP FA30BOTO CEHCOPA TaKMKe 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 OYMCTKM/3aMeHbI 3aLLNUTHbIX GUNLTPOB:
1) OTBepHUTE raiKy KpenaeHuA 3aWmnTHOro GUbTPa — CETKY;
2) BblHbTe GunbTP-ceTKyY. Mpn HaNMYMKM ero 3arpAasHeHn NPOMONTE ero B BOAE W HacyXo Bbl-
TpuTe BETOLWbIO. [1pM HANMUYUM CUNBHDBIX 3arPA3HEHUI GUNBTPA — CETKM J0NYCKAETCA NPOMBbITb ero pac-
TBOPUTENAMMU MW CNUPTOM (AaHHble paboTbl TpebyeTca NPoBOAMTL BAA/IM OT FA30BOr0 CEHCOPA, KOTO-
pbIY NNaHUPYeTCA yCTaHaBAMBATb B ra30aHann3aTop), Nocae Yero NPOMOMNTe ero MPOTOYHOM BOAOWN M
BblaepXKuTE GUNLTP YNCTOM BOAE He MeHee 15 MUHYT;
MpY HEBO3MOXHOCTU OYUCTKN PUNbTPA-CETKM 3aMEHUTE €ro Ha HOBbIW;
3) Ecnm pToponnactosbiii GUAbTP rA30BOro CEHCOPA NPUCYTCTBYET U NOABEPICA 3arPA3SHEHMIO
— 3aMeHUTe ero CMeHHbIM GUNbTPOM. Mpu HEOBXOAMMOCTU CHATUA FA30BOrO CEHCOpPa ANA 3aMeHb
¢dTOpOonnacToBoro MembpaHHoOro GuMabLTPA — PYKOBOACTBYMTECH YKa3aHMAMM N.4.3 «3ameHa rasoBoro
ceHcopay;
4) Yb6eaunTecb, 4TO 3aWUTHbIN GUNLTP-CETKA NMOSIHOCTHIO BbICOX MOC/AE OYUCTKM U YCTAHOBUTE
ero Ha MecTo;

5) 3aBepHUTE raitky KpenieHua 3aWmTHOro GuabTpa-ceTKu.
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5 TpaHcnopTupoBaHue U XpaHeHue

5.1 TpaHcnopTupoBaHue

5.1.1 TpaHcnoptuposaHme UIM-12M B ynakoBKe npeanpuATUA-U3roTOBUTENA O0NYCKaeTcA
NpPoOu3BOAUTLCA aBMA, KENEe3HOAOPOMKHbIM, BOAHbIM, aBTOMOOWAbHbBIM WAM MHLIM BUAAMM
TPAHCMOpPTa B 3aKPbITbIX TPAHCMOPTHbLIX CPEACTBAX, A TAKXKe B repMeTM3MPOBaHHbIX OTCEKAX CaMO/1eTOB
B COOTBETCTBMM C MpPaBUAAMM MEPEBO3KU rPYy30B, AEWUCTBYIOLWMMM Ha COOTBETCTBYIOLLEM BUAE
TpaHcnopTa.

5.1.2 ITM-12M B npouecce TPAHCNOPTUPOBKM B TPAHCMOPTHOM Tape 3aBOAaA - U3rOTOBUTENA
COXPAHAKT CBOWN XapaKTEPMUCTMKU NOCNE BO3AENCTBUA HA HUX CNEeAYIOLWMX KAMMATUYECKNX PaKTOPOB:

- TemnepaTypa OKpyKawuero Bosgyxa: ot -60°C go +60°C;
- OTHOCUTEeNbHanA BNaX¥KHOCTb Bo3ayxa: oT 0% a0 100% 6e3 KoHaeHcaLuu.

MpumeyvaHue:

Ona mogenen ¢ yCTaHOBAEHHbIMU INEKTPOXMMUYECKMMUM CEHCOPAMMN HE PEKO-
MEHAYETCA HAaXoXAeHUE NPU TeMnepaTypax HUKe MuHyc 20°C, a TaK»Ke npu oT-
HOCUTENbHOM BAAXKHOCTM HMXKe 20% 1 Bbie 85% Aarke B npouecce TpaHCnop-
TUPOBKM.

Mpyn HEBO3MOXKHOCTM COBNIOAEHMA [AHHbBIX YCNAOBUI Nepes, BKAKYEHUEM
NUIM-12M pna ctabmuamsaumm XMMmMYeCKUX NPOLLECCOB B 31€KTPO/IUTE ra3oBOro
ceHcopa Tpebyetca Bblaepkatb npubop npu Temnepatype ot natoc 10°C go
natoc 35°C M OTHOCMTENbHOM BNAXKHOCTM BO3ayxa oT 20% po 85% He meHee
24 yacos.

5.1.3 UITM-12M B TPaHCNOPTHOM Tape COXPAHAOT CBOW XapaKTEPUCTUKMU NOCAE BO3AENCTBUA
Ha HUX CNeayoWwmx MexaHnyeckmx 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 [O0/KHbl NOoABEpraTtbCA Pe3KMM yaapam, BO3LAEUCTBUMIO ATMOCPEPHbLIX OCAAKOB,

pacTBopuTenel, NPOUYNX arPeCCUBHbBIX *KUAKOCTEN U NAPOB.

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 ¢ ra30aHanM3aTopoOM OK/leeHa
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NONANITUIEHOBOM IEHTON C INMKUM C/IOEM.

5.2.2 ITM-12M B ynaKoBKe NpeanpuaTUA-U3roTOBMUTENSA PEKOMEHAYETCA XPaHUTb Ha CKNaaax
NOCTaBLMKA U NoTpebutena B ycnoBuAx xpaHeHUA He Huxe 3 no FOCT 15150-69. Mpu xpaHeHuUn
NIM-12M un ynakoBKy cneayet obeperaTb OT NONafaHUA BOAbI, @ TaKXKe BO34ENCTBUA pacTBOpUTENEN
N NPOYUX arPeCcCUBHDIX *KUAKOCTEN N NAPOB.

5.2.3 PaccTtosiHue mexay oTonuTeNbHbIMK yCTpoihcTBamu xpaHuanw, 1 UTM-12M pgonxkHo
6bITb He meHee 0,5 m.

MpumeyvaHue:

Mpwn xpaHeHnn UTM-12M cnegyeT y4nTbiBaTb, YTO PEKOMEHAOBaHHbIE YCNOBUA
XpaHeHMA OTAMYALOTCA B 3aBMCUMOCTU OT TUNA YCTaHOBJIEHHOIO ra3oBoOro CeH-
copa. Hanbonee noaseprkeHbl BANAHUIO BHelwwHel cpeabl MTM-12M B cocTaBe
C 9NEKTPOXMMMUYECKMMM CEHCOPAMM.

5.2.4 PeKomeHA0BaHHble ycnosua xpaHeHua UTM-12M npuseaeHbl B Tabauue 8.

Tabaunua 8 — Ycnosus xpaHeHunsa UTM-12M

YcTaHOBAEHHbINU TUN OTHOCUTENIbHAA BNAXKHOCTb, %
Temnepartypa, °C
rasoBoro ceHcopa (6e3 o6pasoBaHMA KOHAEHCaTA)
OnTnyeckui ot 0 oo 100
— ot -60 po +60
dOTOMOHM3ALUMOHHbIN ot 0 go 100
DNEeKTPOXMMUYECKUIA o1 -20 go +50 ot 20 no 85
MpumeyaHus:

1) He ponyckaetcs xpaHeHne UIM-12M (He3aBMCMMO OT TUNA YCTaHOBJIEHHOrO ra3oBOro
ceHcopa) npu TemnepaTtypax Boiwe +60°C 1 Huxe -60°C;

2) OQonyckaeTca xpaHeHne UTM-12M ¢ ycTaHOBAEHHbIM 3/IEKTPOXMMMYECKMM Fa30BbIM CEH-
copom npu Temnepatypax Huxe -20°C (Ho He Huxke -60°C). Mpu 3ToM cesyeT yunTbiBaTb, YTO B S/1EK-
TPOXMMUWYECKOM ra30BOM CEHCOPE BO3MOMXKHO 3aMep3aHNe 3NEKTPONNTA;

3) B cnyyae xpaHeHua UTM-12M c ycTaHOB/NIEHHbIM 3/1EKTPOXMMUYECKMM Fa30BbIM CEHCO-
poOM Npu TemnepaTypax Huxe -20°C, nepen BKAoYeHNeM 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

nepexkoHCcepBUpPOBaHbI.
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BpEMS.
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5.3 KoHcepBauusa n nepesopg Ha XxpaHeHue

5.3.1 KoHcepBauus BbINONHAETCA Nepes, BbiIBOAOM NpMbopa 13 aKcnayaTauum Ha 4NuTeNbHoe

5.3.2 MNopAanoK KoHcepBaLUmn:

CHMMMUTE NpmMbop CO LWTATHOrO MecTa U NepemecTmTe B OTanJiMBaemoe nomelleHue. 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 npubopa oT 3arpAsHeHui. s 0YMCTKM no-
BEPXHOCTU PEKOMEHAYETCA NMPUMEHATb CyXyto BeTOWb. MpKU CUNbHbIX 3arpA3HEeHUAX
oYnCTUTE Kopnyc Nnpnbopa NP1 NOMOLLM MbIIbHOTO PAacTBOPA, 3aTEM BbITEPEB CMOYEH-
HOM B YMCTOW BOAe BeTOWNbIO. MpocywmnTte npubop Nocae O4YUCTKM BHELIHEN NOBeEpPX-
HOCTW KOpnyca;

OTKPOMTE KPbILWKY KOopnyca Nnpnbopa 1 Cyxoi BETOLbIO YA3AUTE 3arpa3HeHmna U Mblb
BHYTPW Kopnyca. Mpu HanuumMm BHYTPM KOpMyca BAarM UAM KoHAEHcaTa Npocywunte
npubop;

CMakbTe pe3bby KpbILWKK KOpNyca ra3oaHan3aTopa aHTUPPUKLUMOHHOM cMa3Koi. Pe-
KOMEHAYETCA MCNONb30BaTb 414 3TUX Liener NpuMeHAeMy0 NPy NPoOM3BOACTBE ra3o-
aHanusatopos cmasky TOM®/I0OH XCK-240;

3aKpoiiTe KpbIWKY npubopa n nomectute NnprMbop B 3aBOACKYIO YNaKoBKY. Ecam 3aBog-
CKaA YMaKoOBKa He COXpaHWNacb, MOMeCTUTe NPUBOpP B KAPTOHHYHK KOPODOKY noaxoan-
Lero pasamepa 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 BO3AYLIHO-NYy3blpbKOBasA NAEHKa). HanonHuteno
OONXKEH NPenATCTBOBaTb CBOOOAHOMY NepemelLeHnto Npubopa BHYTPU YNaKOBOUYHOM
KOPOOKKN Npn NepeHOoCKe U XpaHeHUu;

3aKpoiiTe KOPOOKY M OKNenTe CKoTYEM;

XpaHuTe Nnpnbop, NpoweaLwmnii KOHCEPBALMIO B YCIOBUAX aHANOTUYHbIX YKa3aHHbIM B

pasaene «XPAHEHUE».



YTunusauna

6 YTunmsaums

BHumaHue!

Mpu ytmnausaumm WUIM-12M cnepyeT pyKoBOACTBOBATbCA TpeboBaHMAMM
FOCT 55102-2012 («PecypcocbepexkeHune. ObpalleHne ¢ oTxogdamu. Pykosoa-
CTBO no 6e3onacHomy cbopy, XpaHeHUto, TPAHCNOPTUPOBAHMIO U pa3bopKe OT-
paboTaBLIEro 3/1eKTPOTEXHUYECKOTO M 3/IeKTPOHHOro 060pyA0BaHUSA, 38 UCKAIO-
YeHWeM PTYTbCoAEPKALUMX YCTPOUCTB M NPUOBOPOB.»).

TaKxe cneayeT pyKoBOACTBOBATLCA APYTMMU MECTHbIMM/PErMoHaNbHbIMMN HOP-

MaMun N npasuaamum nNpn X Haanvnn.

6.1 Uudopmauma o cogepKaHUM AParoueHHbIX MeTannos

lfasoaHanmsatop UTM-12M He3aBUCMMO OT MOAENN U TUMA YCTAHOBAEHHOIO ra3oBOro CeH-

COpa He COAEPKUT ApParoLeHHbIX MeTaNN0B.

6.2 UHdopmauma 0 PTYTbCOAEPIKALMX MaTepruanax U KOMNOHEHTaxX

lfa3oaHanmsatop MTM-12M He3aBUCMMO OT MOAENN U TUMA YCTAHOBAEHHOIO ra30BOro CeH-
COpa He COAEPKUT PTYTb U/UAN PTYTbCOAEPHKALLUX KOMMNOHEHTOB.

Mopaenu razoaHanunsatopos UIM-12M B cocTaBe C YCTaHOB/IEHHbIMWU ONTUYECKUMU U PO-
TOMOHWU3AUMOHHbIMW CEHCOPAMM He coaepKaT BpeaHbIX, TOKCUYHbIX, CAMOBOCMN/IAMEHAOWMXCA, KaH-
LepPOreHHbIX U MHbIX OMACHbIX ANA OKPY)KAIOLLEN cpebl U 340P0BbA YE/I0BEKA BELLECTB U KOMMOHEH-
TOB. [laHHble MOoAMPUKALMM ra30aHAIN3ATOPOB OTHOCATCA K V Knaccy onacHOCTM OTXO40B (MpaKkTuye-
CKM HeonacHble 0TX0Abl) U MOTYT 6bITb NepeAaHbl Ha yTUAM3aUMIO 6e3 4ONONHUTEIbHOM NOATOTOBKM.

Moaundukaummn razoaHanmnsatopos NIM-12M B cocTaBe C 3INEKTPOXMMUYECKMMU Fa30BbIMMU
CEeHCOpaMu coaep KaT B CBOEM COCTaBe KUCNOTbI U/uUan cBUHel,. PekomeHayeTca nepen nepeaayent Ha
YTUAMU3aLMIO NPOUN3BECTU YAANEHUE SINEKTPOXMMUYECKOrO ra3oBoro ceHcopa. Nocne yganeHma anek-
TPOXMMMUYECKOTO ra30BOro ceHcopa Npmnbop OTHOCUTCA K V K/laccy OMacHOCTU OTX0A0B (MpaKTUYeCKu
HeonacHble 0TXoAbl).

CHATbIE 3N1EKTPOXMMUYECKNE CEHCOPbI CoAepyKaT B CBOEM COCTaBe KUCNOTbl U/UNK CBUHEL, U
AOIKHbI 6bITb YTUAN3NPOBAHbI COrNAcHO TpeboBaHMAM NPOU3BOAUTENEN CEHCOPOB MW COTNACHO Tpe-
6oBaHMAM 0bpalLeHmam c oTxogamu Il Knacca onacHOCTU OTXOA0B (YMEPEHHO ONacHbIE), ECAU HE YKa-

3aHO MHoe.
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MpunoxxeHue b

MNepeyeHb HOPMATUBHOK AOKYMEHTaLUN

Tabnuua 6.1 — MNepeyeHb HOpMaTUBHOM AoKyMeHTaumun UTM-12M

0O603HaueHue 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

TexHUYecKnUn pernameHT TaMoXKeHHOro coto3a "I1eKTpomMarHMTHas COBMeCTUMOCTb
TeXHUYEeCcKux cpeacTs".

B3pbiBo6e3onacHoOCTb

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

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

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

dnekTpoobopyaoBaHUe 414 B3pbIBOONACHbIX razoBbix cpea. Yactb 10. Knaccudpukaums
B3PbIBOONACHbIX 30H

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

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

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

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

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

B3pbiBoonacHble cpeabl. YacTb 11. ObopyaoBaHMe C BUAOM B3PbIiBO3aLLUTbI MCKpobes-
onacHas a/1eKTpUYecKan Luenb «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. 06opyaoBaHME C YPOBHEM B3PbIBO3aLLNTLI 060pY-
noBaHua Ga

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

B3pbiBoonacHble cpeabl. YacTb 28. 3awuTa 060pyA0BaHUA U Nepesaromx 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 MOHTAXK 3/1€KTPOYCTa-
HOBOK

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

B3pbiBoonacHblie 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 0BCYKMBaAHUIO rAa30aHAIN3ATOPOB rOPHOYMNX ra-
30B M KMCAopoaa

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

B3pbiBoonacHble cpeabl. YacTb 29- 3. [a30aHanm3aTopbl. PyKoBoACTBO MO PpyHKLMO-
Ha/sibHOW 6€30NacHOCTU CTaLMOHAPHbIX FA30aHANUTUYECKUX CUCTEM

rOCT 31442-2011
(EN 50303:2000)

O6opyaoBaHue rpynnsi |, ypoBeHb B3pblBO3awuThl Ma, A8 NPUMEHEHMUSA B cpese,
OMacHOW No BOCM/IaMEHEHWIO PYAHWYHOTO rasa U/uUan yroabHOM Mblin

FOCT 31613-2012

dneKTpocTaTUyeckasa nckpobesonacHocTb. Obwme TexHUYeckmne TpeboBaHUA N me-
TOAbI UCMbITaHUN

INeKTPOMarHMTHaA COBMeCTUMOCTb

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

O6opyaoBaHMe 31eKTpUYEcKoe 419 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 pa3psagam. TpeboBaHUA U MeTOAbl UCMbITAHUI

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

CoBMECTMMOCTb TEXHUYECKUX CPEACTB 3/IeKTPOMArHUTHanA. YCTOMYMBOCTb K pagmnoda-
CTOTHOMY 3/1EKTPOMArHMTHOMY nosto. TpeboBaHMA U MeTOAbl UCMbITaHM

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

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

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

JNeKTpoMarHuTHaa coBmectumoctb (IMC). YacTb 4-5. MeTogbl UCNbITAHUIA U U3MEpe-
HWI. UcnblTaHWe Ha YCTOMYMBOCTDL K BbIBPOCY 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 SNEKTPOMArHUTHBIMMK Noaamu. Tpe-
60BaHUA M MeToAbl UCMbITaHUM

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

DNIeKTPOMArHMTHanA COBMECTUMOCTb. YacTb 4-8. MeToabl UCNbITaHMIA U U3mepeHuit. Uc-
NbiTaHWA Ha YCTOMYMBOCTb K MAarHUTHOMY MO0 MPOMbILLAIEHHOM YacTOThbI

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

DNIeKTPOMArHMTHanA COBMeCTUMOCTb. YacTb 4-9. MeToabl UCNbITaHMIA 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 coemectMmoctb (IMC). YacTb 6-4. O6uwime cTaHgapTbl. CTaHaapT
3/1EKTPOMArHMTHON IMUCCUM ANA NPOMbILLEHHbIX 06CTaHOBOK

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

DNeKTpoMarHnTHaa coBmectumocTtb (IMC). YacTb 4-29. MeToapl UCMbITaHUIA U U3Me-
peHunit. UcnbiTaHWA Ha YCTOMUYMBOCTD K MPOBAaM HaMpPAXKEHWUA, KPAaTKOBPEMEHHbIM
npepbIBAHUAM N U3MEHEHUAM HaNPAXKEHUA Ha BXOAHOM NOpTE 31EeKTPONMTaHMA No-
CTOAHHOTO TOKa

CTOMKOCTb K BHELUHUM daKTOpam

rOCT 14254-2015
(IEC 60529:2013)

CTteneHu 3awmThl, obecnevmsaembie obonoukamu (Kog IP)

FOCT 15150-69

MaLuHbl, NPUBOPLI U Apyrue TEXHUYECKME U3aenmsa. McnonHeHna ana pasandHbix
KAMMATUYECKUX PaltiOHOB. KaTeropuu, ycnoBus akcnayaTauumn, XpaHeHUa U TpaHCnop-
TUPOBAHMA B YAaCTM BO34ENCTBMA KAMMATUUYECKMX GaKTOPOB BHELLHEN cpeabl

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

OCHOBHble MeTOAbl UCMbITaHWUI Ha Bo3gelcTBMe BHeWHMX ¢paKkTopoB. YacTb 2. UcnbiTa-
HuA. UcnbiTaHne Ea n pykoBoacteo: OAMHOYHBLIN yaap

rocCT 9.014-78

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

be3onacHOCTb TpyAa

rOCT 12.1.005-88

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

roCT 12.2.003-91

Cucrema ctaHgapTos 6esonacHocTi Tpyaa. ObopyaosaHue nponssoacteeHHoe. 06-
wme TpeboBaHUA He3onacHoOCTU

roCT 12.2.007.0-75

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

MeTponorua/ npoune Tpe6oBaHMA K rasoaHaansaTopam

FOCT 8.578-2014

I'CU FocyaapcTBeHHan NOBEPOYHAN CXeMa U3MepPEeHUI copepiKaHna KOMMNOHEHTOB B
rasoBbIX cpesax

roCT 13320-81

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

FOCT 27540-87

CurHanmsaTopbl rOPHOYMX ra30B M NApPOB TEPMOXMMUYECKME. O6UJ,VIE TeXHN4Yyeckmne
ycnosua

rOCT P 52931-2008

MprbOPbI KOHTPOANA U PEryMPOBaHNA TEXHONOTMYECKMX NpoLeccoB. O6ume TexHuye-
CKMe ycnoBus

roCT 26.011-80

CpefcTBa U3MepeHnin U aBToMaTU3aunn. CUrHanbl TOKa U HaNPAXKeHUA dNEeKTpUYecKme
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 maTepunanos. 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

N3penms mawnMHOCTPOEHUA N NpubopocTpoeHua. MapKnpoBKa

rOCT 30668-2000

N3penms anekTPoHHOM 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 NPOAYKLMM Ha NPOM3BOACTBO. MpoAyKLMA Npous-
BOACTBEHHO-TEXHUYECKOro HasHavyeHus. Mopaaok paspaboTKM M MOCTAHOBKM NPOAYK-
UMM Ha NPOU3BOACTBO

FOCT 55102-2012

PecypcocbepexxkeHune. ObpalleHne ¢ oTxogamm
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Mpunoxenune I

MeTtponorunyeckmne xapakrepuctuku UrM-12m

Tabnumua .1 - OCHOBHble MeTPOoJIorMYeckue xapaktepuctnkm UM-12m

Mpepen ponyckaemon Mpeaen
OCHOBHOW AonycKae-
NorpewwHocT MOro Bpe-
Onpepense- o > =
b AnanasoH usmepeHuii o6bemHol 2oan | abcontoTHOM, MeHMU
onpeaensieMoro KOMNOHEHTa ob6bemHasn yCTaHoB-
KOMMOHEHT OTHOCK-
aons onpe- . | neHuna no-
TeNbHOM o
Aenaemoro KasaHuii
KOMMOHEHTa To,9, C
JNIeKTPOXUMMYECKME AATUUKM
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 oo 50 man? - +10%
o1 0 210 o1 0 £0 40 maH! BKAtoY. | £4 man? - 20
OKena, 500 mnH™ cB. 40 go 500 maH? - +10 %
yrnepoaa (CO) | - 10 o1 0 00 40 maH BKAtou. | +4 mant - 20
2000 man cB. 40 40 2000 mant - +10 %
ot 0 A0 ot 0 £o 50 maHBrAtoy. | £5 mant - 20
5000 maH cB. 50 g0 5000 mnH? - +10%
o1 0 210 ot 00 1 maHtBratou. | £0,2 mant - 20
10 mant 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 M - +20 %
o1 0 210 o1 0 8o 15 maHt 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 mant? 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 80 10 mnH " BKAKOY. | 2 MAH -
(HCN) 12 - 120
50 mnH cB. 5 oo 50 mnH - 120%
ot 0 go ot 0 g0 10 manlBKtoy. | £2 man? - 10
100 man12 cB. 5 00 100 maH? - +20 %
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Npeaen aonyckaemoi NMpeaen
ocHoBHoM ¥ ponyckae-
Onpegense- ) ) NorpewwHocTu Moro Bpe-
bii Ouana3oH usmepeHuii o6bemHom gonn | abcontoTHOIA, MeHU
KOMNOHEHT onpeaensieMoro KOMNOHEHTa obbemHasn orHocy. | YETaHOB-
ponaonpe- | 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 g0 20 mant BKAoY. | £4 mant -
Ammma (NHs) | 550 ce. 20 70 300 MaH-? A 20% |
ot 0 0 ot 0 go 30 maHt BkAtoY. | +6 man? - €0
1000 maH1? | cB. 30 go 1000 maH? - +20 %
ot 0 g0 ot 0 8o 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 man1? Cs. 10 o 250 mnH? - +20%
OKcupg a3oTa ot 0 go 100 maH? i
(NO) ot 0 fo BK/IHOU. £20 man i -
2000 mant? | cB. 100 fo 2000 maH™t ] 420 %
BKJIIOU.
ot 0 0 ot 000 1 mantBraoy. | +0,2 man? - 30
30 manH? cB. 1 g0 30 maH? - +20 %
Anokeng, ot 0 go 100 mnH? i
asota (NO3) ot 0 go BK/IHOM. £20 man? i 60
2000 mnaH? cB. 100 go 2000 maH* ] £20 %
BK/THOY.
ot0802%2 | 0o10p02% +0,1 % - 60
Boopoa (H2) cl)g(())op'nc/\)m-rl 2 | 070401000 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?! BkAatou. | +0,06 man?t | - 30
Pochm (PHs) 5mant? cB. 0,3 40 5 man? - +20 %
ot 0 no ot 0 g0 10 mant Bkaou. | £2 mant - &0
1000 man? | cB. 10 go 1000 maH™ - +20%
MoHocunaH ot 0 go ot 0 80 5 maH BKAtOY. +1 man? - 60
(SiHa4) 50 mant2 cB. 5 A0 50 maH?t - +20%
Xnoposoao- ot 0 0 ot 0 g0 2 maH! BKkAoY. | +0,4 man? €0
pop, (HCI) 30 mant2 cB. 2 80 30 maH? +20 %
dToposoao- ot 0 0 ot 0 80 2 maH! BkAoY. | +0,4 man?t 90
pog, (HF) 10 mnn? cB. 2 o 10 man? - +20 %
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NMpeaen aonyckaemoi NMpeaen
ocHoBHoM ¥ ponyckae-
NorpewwHocTu MOro Bpe-
Onpepense- - - =
bt AnanasoH usmepeHunii o6vemHol 0onmn | abcontoTHOM, MeHU
onpeaensieMoro KOMNOHEHTa ob6bemHasn yCTaHoB-
KOMMOHEHT OTHOCH-
aons onpe- . | neHna no-
TeNbHOMU o
Aenaemoro Ka3aHuit
KOMMNOHEHTA To,9, €
ﬁzzf)(zg/g:)no- TTMOHﬂ'i ) ot 040 1 mnn? +0,15 mant | - 120
MeTtunmep- 010 80
KanTaH 10 M2 ot 0 g0 10 maH™ +2 MaH? - 40
(CHsSH)
O30H (03) S,TZC.; T/&H'l 2) ot 0 10 0,25 maH? +0,04 mnH? - 60
ot 0 g0 ot 000 1 mantBkaoy. | 0,2 man? -
bpom (Brz) 5 mnH? cB. 105 mnu? - +20 % >0
dopmanbae- |ot0pa0 ot 080 1 maHt Bkatou. | 20,2 maH? - 20
rng, (CH20) 10 man? cB. 1 00 10 man? - +20%
?;:Qg‘j_i:i;; i; (n)/\i':‘l ) ot 0 a0 14 man? +0,4 mnH?t - 90
dtnneHokeng | ot 0 go ot 0 g0 10 manlBKAtoY. | £2 manH? - 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 et 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 MaHtBKAtOY. | 2 MaH? - 30
(C2H60) 200 mnn? Cs. 20 o0 200 mnH? - +20 %
OnTuuyeckne AaTinKn
ot0p801,5% ot0p801,5% 0,1 % - 5
o o1 0 go 2,0 % BKAtOM. 0,1 % -
,s,;l::c(zgzy)me— ot0p802,5% . 2,0 1025 % - S 5
oT0 405 % o1 0 o 2,0 % BKAtOM. +0,1% - 5
cB.2,0005% - 5%
ot000100% | ot 0 no 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
HKIMP (ot 0 go | BKAtOU. % HKMP) i 5
4,4 %3) cB. 60 go 100 % HKMNP - +5 %
ot000100% | ot 0 oo 60 % HKIMP
3taH (C2He) HKMP (o7 0 go | BKAtOY. 3% HKAP - - 5
2,4 %) cB. 60 g0 100 % HKMNP - +5 %
H-Texcar ot 080100% | ot 0 no 60 % HKIMP +3 9% HKMP i
(CeHia) HKl_IPS(OT 0 a0 | BKAtOM. 15
1,0 %3) cB.60 10 100 % HKMNP - +5%
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Mpepgen ponyckaemon Mpepen
ocHoBHoM ¥ Aonyckae-
Onbedense NOrpeLHoCcTU MOro Bpe-
pmﬂlﬁ JAwnana3oH nsmepeHut ob6vemHoit aoan | abcontoTHOM, MeHU
onpeaenaemoro KOMNOHEHTa o6bemHan YCTaHOB-
KOMMOHEHT ons onpe- OTHOCH- | e ho-
2enﬂemoro WAL KasaHui
KOMMNOHEHTa To,9, C
ot000100% | ot 0 8o 60 % HKIP
- £3 % HKNP | -
I(-ICBIH;;' HKMP (o1 0 o | BKAtOU. 3% 5
N 1,4%%) ¢8.60 8o 100 % HKMP - +5 %
o, o,
N306yTaH ot000100% | ot 0 8o 60 % HKIP +3 % HKMP i
(CaHo) HKMP (o1 0 o | BKAtOU. 5
4o 1,3 %3) ¢8.60 10 100 % HKMP - +5 %
otr000100% | ot O oo 60 % HKIMP
3 % HKIMP -
MeHTaH (CsH1a) | 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 % HKIP 0 1,25 %) 15 % HKIMP - 5
((CHs)>CO) ot 0 g0 6 (ot 0 no 1,25 %) 6
ot 00100 | ot 0 go 60 % HKIP BKkAtou. | £3 % HKIP -
3tuned (C2H4) | % HKMP (ot o 5
- +5 O
02023 %) ¢B.60 g0 100 % HKMP 5%
H-okran 0T 0 20 50 % HKMP (0T 0 A0 0,4 %) £5%HKMP | - 35
(CsH1s)
dTaHonN o
HKMP 1,55 %) 5% HKMP | -
(CHsOH) oTr08050% (ot 0 po 1,55 %) 5% 5
MeTuntpeTby-
I:A”T%E;"” 6P | 0 20 50 % HKMP (01 0 40 0,75 %) £59%HKMP | - 35
CH3CO(CH3)3
% HKIMP
H-FenTaH 01040100 | 010 p060% 13 % HKIP -
(CoHe) % HKMP (ot | BKAtOY. 15
e 010 1,1%)? | cB.60 go 100 % HKMNP - +5 %
HownaH (CoH2) | oT 0 go 50 % HKIMP (o1 0 go 0,35 %)? +5 % HKMP - 35
NekaH (CioH22) | o1 0 mo 50 % HKMNP (o1 0 go 0,35 %)3 15 % HKMNP - 35
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Mpeaen aonyckaemoiu Mpepen
ocHoBHoM ¥ Aonyckae-
norpeLwHocTn MOro Bpe-
Onpepense- - - =
bt [vnana3oH nsmepeHuit o6vemHoi gonu | abconoTHOM, MeHU
onpeaenaiemoro KOMNOHEHTa obbemHan yCTaHOB-
KOMMOHEHT OTHOCHK-
Aons onpe- . | NeHusa no-
TenbHOM o
Aenaemoro Ka3aHui
KOMMOHEHTa To,9, C
ot0a00100 | or0pmo 60 % HKNMP
+3 % HKMP -
Ctupon (CsHs) | % HKMP (o1 | BKAOM. ° 35
0.801,1%)% | cB.60 no 100 % HKIMP - +5%
dTunauetar
(CH3COOCH,C | o1 0 g0 50 % HKMP (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. | oT0A050% HKNP +5 9% HKMP | - 35
2013
KepocuH no
FOCT P 52050- | ot 0 mo 50 % HKNP +5 % HKMP - 35
2006
Yant-cnuput
no o1 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 4+ 0 i
16 TOCT P oT 0 go 50 % HKIMP +5 % HKMP 35
51866-2002
+5 % HKMP
1-6yTeH(CsHs) | oT 0 o 50 % HKMP (o1 0 go 0,7 %)? (+0 (")7 %) - 5
Ty, (o
+5 0
(uc“m%';ema” 0T 0 80 50 % HKIIP (0T 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 4onnm | 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 (o7 0 A0 0,85 %) (‘fo/("):;;'; - 15
+5 0
?g:':jf“”“ ot 0 80 50 % HKIP (07 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
(anBmHUA) oT 0 oo 100 % HKIMP (ot 0 go 1,4 %) (_4_50/:);';?') - 15
Ty, (0
(CaHe)
1,2-pnxnop- 0 3) 15 % HKMP
stah (CoHaCls) ot 0 10 50 % HKMP (o7 0 o 3,1 %) (0,31 %) - 35
UMETUCY/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
AnaTnnosbii 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 (o1 0 go 0,95 %) (£0,095 %) 35
XnopbeHson o o/ \3) +5 % HKMNP
(CeHsCl) ot 0 10 50 % HKMP (o7 0 oo 0,65 %) (£0,065 %) 35
2-MmeTnn-2-
+5 0
nponaHon o1 0 g0 50 % HKIMP (o1 0 80 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
yrneBsogopo- o1 0 o 50 % HKIP 15 % HKIMP - 35
nos?
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Mpepen ponyckaemoi NMpeaen
ocHoBHoM ¥ ponyckae-
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 mnnt +0,2 maH? - o
7 mant cB. 18007 mant - +20%
ot 0 no ot 0 g0 10 mant 2 mant -
berson (CsHo) | 100 mant? [ cs. 10 4o 100 manT - 20% |2
ot 0 oo ot 0 go 100 mnH? + 20 man? - 55
1000 maHt? | 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 mnn? - 120%
nota (C2H402) | ot 0 go ot 0 80 0,5 man? +0,1 man? - 25
200 mant cB. 0,5 80 200 maH? - +20%
ot 0 g0 ot 0100,1 mant +0,02 MaH?t | -
2 mant 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 man? cB. 10 8o 200 maH*? - +20%
[i-CaHs] ot 0 g0 ot 0 go 50 mant +10 man? -
2000 maH? cB. 50 g0 2000 mnH? - +20%
ot 0 no ot 0 go 100 mnH? +20 mant -
10000 mnH? cB. 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 maH? 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 c8.1 007 mant - +20 %
ot 0 0 ot 0 go 0,05 max* +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 mnn? cs. 10 go 130 man? - +20 %
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Npeaen aonyckaemoi NMpeaen
ocHoBHoM ¥ ponyckae-
NorpewwHocTu Moro Bpe-
Onpepense- ” & =
bii Ouana3oH usmepeHuii o6bemHom gonn | abcontoTHOIA, MeHU
onpeaensieMoro KOMNOHEHTa 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 mnnu? - +20%
Mponunex ot 0 g0 ot 0 10 10 mnn? +2 maH? - o
(CsHs) 200 mant cB. 10 po 200 mnu? - +20%
3TuneHokens, | ot 0 oo ot 000 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 no 200 mnn? - +20%
ot 0 no ot 0 g0 10 man? 2 mant -
mune (C2Ha) 180 manH? cB. 10 o 180 mnn? - +20% 25
ot 0 no ot 0 80 10 man? 2 mant -
Oxran (CsHas) 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 o 1,5 man? - +20 %
deHon ot 0 0 ot 0101 man? +0,2 maH? - 55
(CsHsOH) 15 mant? cs. 1 40 15 man? - +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 po 400 mnnu? - +20%
3Tunauerar ot 0 g0 ot 0 no 0,05 man? +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 mnaH?t cB. 10 o 2000 mnH? - +20%
n306yTUNEHY)
KepocuH ot 0 go 10 man? +2 maH? -
(no nsobyTu- or 0 Ao 25
2000 mnaH? cB. 10 80 2000 mnn? - +20 %
JieHy)
Yaut-cnuput ot 0 go 10 man? +2 maH? -
(no nsobyTu- or 0 Ao 25
2000 mnaH? cB. 10 80 2000 mnn? - +20 %
JieHy)
n-byTtaHon ot 0 go ot 080 1 man? +0,2 man? - 55
(C4aHs0OH) 7 mnH? cB. 1 g0 7 man? - +20%
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Mpepen ponyckaemoi Npepen
ocHoBHoM ¥ ponyckae-
NorpewwHocTu Moro Bpe-
Onpepense- - - =
bt [nana3oH nsmepeHunit o6bemHoi fonn | abcontoTHOI, MeHU
onpeaenaemoro KOMMOHeHTa ob6bemHasn yCTaHOB-
KOMMOHEHT OTHOCK-
[ona onpe- . | NeHunsa no-
TeNbHOM o
Aenfaemoro 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 man? - 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 0 0,5 man? +0,1 man? - 55
5 MnH? cB. 0,5 0o 5 maH? - +20 %
ot 0 g0 ot 0 10 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 0 0,5 man? +0,1 man? - 55
3 mnHt? cB. 0,5 g0 3 mnH1? - +20%
Bununxnopug, | ot 0 go ot 0 80 4 mnn? +2 maH? - o
(C2HsCl) 30 mant2 cB. 2 8o 30 man? - +20%
ot 0 no ot 0 go 100 mnH? +20 mant - o
300 man1? cs. 100 go 300 maH? - +20 %
ot 0 0 ot 010 2 man?t +0,4 man?
H-Nponunaue- | 5 man? cB. 2 10 10 maH? - +20 5c
TaT (CsH1002) | oT 0 go ot 0105 mant +2 manl -
50 maH? cB. 5 10 50 mnH? - +20
dnuxnop- ot 0 10 0,5 mnu? 10,1 mnH-1 -
rMAapviH or 0 p,o_l 4 25
(CsHsC1o) 10 maH ¢B. 0,5 0o 10 maH - 120
N, N-gumetu- ot 010 0,5 mnut +0,1 man? -
nauetammg, ot 0 g0 100
(mopdonun) 5 maut ¢B.0,5 8o 5 man? - +20
(C4aH9NO)
Xnopucrtbiin ot 010 0,2 maH? +0,01 man?t | -
6eH3nn or0 'a'?l 4 40
(C/HCl) 1 mnH cB.0,2 po 1 mnH - 120
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Mpepen ponyckaemoi Npepen
ocHoBHoM ¥ Aonyckae-
NorpewwHocTu MOro Bpe-
Onpepense- ” & =
bii [nana3oH usmepeHuii 06veMHoOM A0AN | abCoNtOTHOM, MeHU
onpeaensieMmoro KOMMNOHeHTa obbemHasn yCTaHOB-
KOMMOHEHT OTHOCK-
[ona onpe- . | neHunsa no-
TeNbHOM o
Benaemoro Ka3aHuit
KOMMNOHEHTa To,9, C
O] - 0 0,1 1 +0,02 1 -
B::;dzzl}:;/:o o1 0 40 ot 010 0,1 MAH ,02 MAH o
1 mnnt c8.0,1 oo 1 man? - +20
(CsHe02) A
ot 0 g0 ot 0102 maH? +0,4 mnn?! -
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 maH? cB. 100 go 2000 mnH? - +20
2-AmMuHo3Ta- | ot 0 mo ot 010 0,2 maH? +0,04 man? - 100
Hon (CoH7NO) | 5 man? cB.0,2 oo 5 mnH? - +20
ot 0 g0 ot 0101 mnH? +0,2 maH? -
AnatnnamnH 10 man? cB. 1 80 10 maH? - 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 no 10 man? - +20
T C/H 40
onyon (C7He) ot 0 g0 ot 0 40 10 man? +2 man? -
100 mnn? . 10 go 100 man? - +20
M ot 0 g0 ot 0 10 0,25 manH? +0,05 maH?t | -
OHOSTaHO 5 mnH? cs. 0,25 o 5 man? - +20%
NaMuH x] =) 120
ot 0 go ot 0 400,25 maH 10,05 mnH -
(C2H/NO) . -
50 mnH cB. 0,25 oo 50 mnH - 120%

1) B HOpManbHbIX YCNOBUAX U3MEPEHUMN.
2) UamepuTenbHble KaHanbl He MOTYT ObITb NpUMeHeHbl g5 KoHTponsa NAK B Bo3ayxe pabouel
30Hbl, TONbKO AN KOHTPOAA aBAPUIHbIX BbIGPOCOB.
3) 3HaueHwma 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 3HaYEHWI cogepiKaHMA onpeaenaeMoro KOMMNOHEHTa, BbIPAXKeHHbIX
B eAMHMLAX 06BEMHOMN 401, MAH L, B @AMHMLIbI MaCCOBOM KOHUEHTpauuu, mr/m3, BbinonHsaeTcs
aBTOMaTMYecku ansa ycnosum +20°C n 760 mm pT. CT.
5) OonyckaeTcA nocTaBKa ra30aHaNM3aToOPOB C AMana3soHOM U3MEPEHUI C BEPXHEN rpaHuLeln, oT-
NMyatoLLerica oT NnpuBeAeHHOM B Tabavue AnsA COOTBETCTBYHOLLErO ONpPeAenieMOro KOMMNOHEHTa,
HO He npeBblwatoLLeit ee. Mpeaenbl [ONYCKAEMON OCHOBHOM abCONOTHON M OTHOCUTENIBHOM MO-
rPEeLWHOCTN ANA TaKOro AMana3oHa AOMKHbI COOTBETCTBOBATb YKa3aHHbIM B Tabanue ana 6aunxaii-
wero 6onbliero AnanasoHa U3MepeHuUN.
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Tabnuua .2 — Npeaensl 4ONYCKAaEMOW BapuaLmMmn n 4ONOAHUTENbHOM norpewHoctn UTM-12M

HanvmeHoBaHMe XxapaKTepUCTUKU

3HaueHue

Mpeaen gonyckaemol BapuauuM NOKasaHMM MOrPewHoCTn, B A0AsSX OT npe-
Aena Aonyckaemon OCHOBHOM NOrpeLHoCTH

0,5

Mpepensbl oNyckaemoi 4ONOAHUTENIbHOM NOTPELIHOCTN OT U3MEHEHUA Temne-
paTypbl OKpy»Katowen cpesbl OT HOPManbHOM Ha Kaxable 10°C, B fonAx oT npe-
Aena Aonyckaemom OCHOBHOM MNOrpeLHOCTM ANA ra30aHaIN3aToOPOoB C 31eKTPOo-
XUMUYECKUM CEHCOPOM

Mpepenbl 4ONycKaeMmoit 4ONONHUTENbHOM NOTPELIHOCTN OT U3MEHEHUA Temne-
paTypbl OKpY*Katowen cpeabl OT HOPMAIbHOM, B 40NAX OT Npeaena AonycKae-
MO OCHOBHOW NOrPeLwHOCTN ANA ra30aHaIM3aToOPOB C ONTUYECKMM CEHCOPOM:
-07-10 po +15 °C BkAtou. m ¢cB. +25 no +40 °C

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

- o7 -60 o -40 °C BKAtOu.

2,0
4,0
16,0

Mpeaensl 4ONYCKaeMoi A0NONHUTENIbHOW 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 foNyckaemol AO0NOJHUTENbHON 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 NOrPeLIHOCTH

HopmanbHble yc10BUS 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 c 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).

Tabnnua .1 — Pernctpbl npubopa (16-T1 paspsaaHbie)

per:pra pgﬂ::;a OnucaHue Aoctyn | Tun
1 0 Aapec npubopa / HacTpoiku nHtepdeiica Yrt/3n | word
2 1 CepuitHbiii Ne npubopa (cT.4.) Yr word
3 2 CepwitHbIn N2 npubopa (mn.4.) yr word
4 3 N3mepaemblii ra3 yr word
5 4 Hactpoiikn / CocTtossHue npubopa Yt/3n | word
6 5 Ko HeuncnpaBHOCTM Npubopa yr word
7 6 KoHueHTpauma, %06 / %HKMNP / ppm Yrt/3n | word
8 7 Temnepatypa, °C Yr int
9 8 [nanasoH NokasaHM No KOHUEHTpauumn, %o6. yr word
10 9 CurHanunsaumMoHHbIi 114 nopor No KoHUeHTpauum, % Yrt/3n | word
11 10 CUrHanmnsaumMoHHbIM 214 NOPOr MO KOHLUEeHTpauuu, % Yt/3n | word
12 11 KoHueHTpauunsa ana MmarHMTHOro macltabuposaHua, % Yrt/3n | word
13 12 FMcTepesnc nokasaHum, % Yr/3n | word
14 13 nanasoH cbpoca NoKasaHM 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 nporpammesl yr word
19 18 3Ha4yeHne TOKOBOro Bbixoaa, MA*100 Yr/3n | word
20 19 MutaHue, 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 604;
6 — 38400 60p;
7 —57600 604,

[na nsmeHeHua agpeca npubopa, Koanyectsa cton 6UT, NPOBEPKMU YETHOCTU UAN CKOPOCTH
obmeHa Heob6xo4MMO 3anncaTb HOBbIE 3HAYEHMA B COOTBETCTBYIOLLME NOAA pernctpa. MNpuyém sanucb
BE/IMUYMH, OT/INYHBIX OT YKa3aHHbIX, HE NPUBOAUT K U3MEHEHUIO COAEPKMMOrO COOTBETCTBYHOLLNX MO-
new peructpa. Mocne oTKAOYEHUA NUTAHUA, HACTPONKM MHTEpECca 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 (MnaaLwan YacTb)

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

Mas

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

Kop, ana 3anucu B pernuctp rasa ras
01 MeTaH
02 MponaH
04 JTaH
05 bytaH
06 N306yTaH
07 MNeHTaH
08 UnKknoneHTaH
09 leKcaH
10 LnknorekcaH
11 dTuneH
12 MeTaHon
13 lentaH
14 MponuneH
15 dTaHoN
16 Tonyon
17 beH3on
18 3TnunbeHson
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|PlL| 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

Ne 6uTa ®nar 3HaueHue OnucaHue
COCTOAIHUA
0 Ow 1 Mpubop HencnpaseH
0 Mpubop ucnpaseH
1 n1 1 MpeBblWeH NepBbli 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
4 Crapr 1 I'Iporpet\al npubopa
0 Pabounit pexxum
1 MNMoKa3zaHuAa npmbopa 3ab10KMpPOBaHbI
5 bnk
0 He 3a6n10KMpoBaHbI
6 To 1 ToK aHa/10roBoro Bbixoaa GUKCMpPOBaH
0 He ¢umkcuposaH
7 cp 1 CneumanbHbI PEXUM BKIOUYEH (pene OTKAKYEHbI)
0 BbikntoueH
3 e6nk 1 PyyHas nebi10KMpPOBKa NOKa3aHMM
0 ABTOMaTU4YeCKan
1 PeXXum muTaumm NoKasaHUI BKAKOYEH
9 Nm
0 BbikntoyeH
10 p1 1 Pene nepsoro nopora HOPMasibHO 3aMKHYTO
0 PasomKHyTO
11 P2 1 Pene BTOporo nopora HOPManabHO 3aMKHYTO
0 PasomkHyTO
12 pAl 1 Pene AMarHOCTUKM HOPMaNbHO 3aMKHYTO
0 PasomkHyTO
13 nn 1 PeXKMm NoHUKeHHOro aHepronoTpebaeHus
0 CTaHOAPTHbIN peXnMm
Mpumep 3anucu perncrpa 5:
But 8 =0/ 1 (0x0000 / 0x0100) BKAOYAET aBTOMATUYECKYIO / PyYHYIO AeBI0KNPOBKY.
But 10 =0/ 1 (0x0000 / 0x0400) nepekntoyaeT HaCTPOMKK pene nopora 1.
But 11 =0/ 1 (0x0000 / 0x0800) nepeKatoyaeT HaCTPOMKKM pene nopora 2.
But 12 =0/ 1 (0x0000 / 0x1000) nepeKatoyaeT HaCTPOMKM pene ANarHOCTUKM.
Pernctp 6:
15 (14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
A1 | N3y | O3y | EE | Tok Ont | W1 | Nut

3HauyeHus perucTtpa 6 onucaHsbl 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 nHTepdeica c 4aTYMKOM
1 w1
0 Hopma
1 3arpAsHeHue ONTUKM AaTYUKaA
2 ont
0 Hopma
1 ToKoBblIi 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 gMchiee 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 0AO 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
NCTMHHAA 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 NokasaHui No KoHLUeHTpauum, %o6 * 100 ppm

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

Mopor N2l no kKoHueHTpaumn (< 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 KoHueHTpaumu (< 100,0), % oTtH * 10

MN3meHeHWe gMana3oHa OCyLEeCTBASETCA 3aMNMCbio B PErUCTP HOBOW BENYUHbI (B % OTH * 10).

MpumeyvaHue:

MNMoporun 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 maclTabmupoBaHus, % oTH * 10

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

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

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

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

71




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 ToKoBOoro Bbixoaa, mA*100

3anucbio HOBbIX 3HAYEHWUIM MPON3BOANTCA 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 OrpaHMYEeHHOE YMCNo UMKAoB 3anucu (300000).
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MpunoxxeHue E

MpoTtokon o6meHa HART UTM-12M

Uutepdoeiic: Bell 202 Current (1200, 8-Odd-1).
MpotoKkon: HART 7.7.
Tabnumua E.1 - CNnMcok KomaHg,

Homep
KOMaHAbI

OnuncaHuMe KOMmaHAbl

YHueepcanvHbie KOMAHObI

0 YteHne naeHtTudmnKaTopa yCTpomcTBa

1 YTeHne OCHOBHOM NepemMeHHOM

2 YTeHne 3Ha4YeHUA TOKOBOrO BbIXOAa

3 YTeHne 3Ha4YeHUA TOKOBOTO BbIXO4a U 4X NepemMeHHbIX

6 3anmncb KOPOTKOro agpeca

7 YTeHne KoHOUrypaLMmn TOKOBOIO BbIXOAa

8 YTeHune Knacca guHaMnYeCKUX nepemMeHHbIX

9 YTeHue nepemeHHbIX C UX CTaTyCcoOM

11 YTeHne naeHTMPuUKaTopa ycTpomncTea, NPUBA3aHHOTO K Tary
12 YteHune coobuieHua

13 YTeHune Tara, onnucaHma Tara n Aatbl

14 YteHne nHpopmaLmm 06 0OCHOBHOM NepemeHHOM

15 YteHne nHpopmaumm o6 yctpoiictee

16 YTeHne okoH4YaTenbHOro cbopoyHoro Homepa

17 3anucb coobleHuns

18 3anucb Tara, onnucaHua, aatbl

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 dnara nepeKoHPUrypaumm

40 BoiTn / BbINTU U3 pexknuma GUKCMPOBAHHOIO TOKa

42 MNepe3anyck MK ycTpoicTea

43 YCTaHOBUTb HY/Ib OCHOBHOM nepemeHHon (0 NnoKasaHui)

44 YcTaHOBKa ef. U3SMepeHnA OCHOBHOM NepeMeHHoM

48 YTeHne AONONHUTENbHOM MHPOPMALMK O COCTOAHMM Npmbopa
54 YteHne nHpopmaLmm o nepemMeHHbIX npubopa

59 YCTaHOBUTb KOAIMYECTBO Npeambyn B oTBeTE

60 YTeHne aHaNoroBoro KaHana v NpoLeHTa AnanasoHa

62 YTeHne aHaNorosbIX KaHaA0B

63 YteHne nHbopmaumnm o6 aHaNoOroBom KaHane

66 BoiiTi / BbINTM U3 pexkuma GUKCMPOBAHHOIO aHaI0roBOro Bbixo4a
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IIpooonsicenue mabauyot E.1

Homep
OnuncaHue KOMaHAbl
KOMaHADbI
76 YteHne buta 6NOKMPOBKM YCTPOMCTBA
80 YTeHue rpaaynpoBOYHbIX TOYEK
81 YTeHue A0oNyCTUMbIX FPaAyMPOBOYHbIX AMana3oOHOB
82 YcTaHOBKa rpafyMpoBOYHbIX TOYEK (FrpaayMpoBKa NOKa3aHWM)
83 Cbpoc rpaaynpoBoYHOM TOYKM (cOpOC rpaaynpoBKNn)

CneyuanbHbie KOMAHObI

128 YTeHne Bepcumn cneumanbHbiX KOMaHA

129 YTeHune HacTpoek npm6opa:03HaquMﬂ €I,I'IF| MarHUTHOM rpagynpoBKK, Nopo-
ros, rMcTepesnca NoKasaHmi n HyneBoM 30HbI

130 3anucb HacTpoek npm6opa:v3|-|aquMﬂ p,vnﬂ MarHUTHOW rpagympoBKK, MOPO-
ros, rmcrepesnca NOKasaHuim n HyneBom 30HbI

131 YTeHune HacTpoeK pene

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

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 neb610KMpPOBKa 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 peXnMm
baiit 1
®dnar
Ne 6uta 3HaueHue OnucaHue
COCTOAHUA
1 Mpubop Heucnpase
0 ow pubop HeucnpaseH
0 Mpubop ucnpaseH
1 n1 1 MpeBbiWeH NepBbIi NOPOF NO KOHLLEHTPAL MK
0 He npesbiweH
5 2 1 MpeBbllleH 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 MokasaHmAa Nnpnbopa 3a610KMPOBaAHDI
5 bak
0 He 3a610KMpoOBaHbI
6 T0 1 ToOK aHanorosoro Bbixoaa GUKCMpPoOBaH
0 He ¢ukcmnposaH
CneumanbHbI peXUM BK/IOUYEH (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 NMoHMXKeHHOEe NnTaHne
0 Mut
0 Hopma
1 i1 1 Owwnbka nHTepdenca c JaT4MKoOm
0 Hopma
5 ont 1 3arpAasHeHWe ONTUKK aTYMKA
0 Hopma
4 Tox 1 ToKoBbI BbIX0O4 TpebyeT HacTPoOMKu
0 Hopma
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lpodonmeHue mabauyoel E.2

baiit 3
®dnar
Ne 6uta 3HaueHue OnucaHue
coCTOAHMA
1 C6oit B namATM 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

UHTepdeiic «TOKoBasA neTaa»

.1 HomuHanbHasa ctatmueckas GyHKUUA npeobpa3oBaHus.

[nsa BbiBOAa MHGOPMALMKM MO TOKOBOM NeTNe HOMUHANbHAA CcTaTUYeckana PyHKumuA npeobpa-

30BaHNA npencrtaBsieHa 3aBUCUMMOCTbIO CUJ/1bl SNEKTPUYECKOIO TOKa BbIXOAHOIO CUrHaNa OT KOHUEHTpPAa-

Unn onpegenaemoro KOMnoHeHTa:

S o+4, (K1)

lyom = 16 oo
roe:

lhom — BbIXOAHOM TOK, MA;

Ci — U3mepeHHan KoHUeHTpauua, % ob;

Cmax — MAKCUMaIbHOE 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/IM3aToOPa B TOUKE NPOBEPKM (MA);
lo — HaYaNbHbIN BbIXOAHOW TOK ra3oaHannsaTopa 4 mA;

K — KO3pdunumeHT npeobpa3oBaHma:

16 MA
K=——"7, (¥.3)

Cmax_ Cmin
roge:
Cmax — MaKCMMabHasn KOHUEeHTpauuna Anana3doHa NamepeHusa,

Cmin = 0 — MMHMMaNbHaA KOHLEHTPaLMA AMana3oHa U3MEPEHMUS.

XK.2 MHCTPYKLUMA NO HACTpoOiiKe CUrHanoB uHTepdeiica «KTOKOBaA NeTaa» ¢ NOMOLLbIO

npotokona Modbus RTU.
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K.2.1 Heobxoanmoe obopyaoBaHue:
- MK obopynosaHHbIt mogynem nHtepoerica RS-232 nan USB;
- 610K NUTaHus;
- MyAbTUMETP (MUAAMaMNepMmeTp);

- npeobpasosaTtenb nHtepderica RS-232 / RS-485 nnm USB / RS-485.



’K.2.2 Heobxogmmble MHCTPYMEHTbI U MaTepuansbl:
- MO c noagaep:xKom npotokona MODBUS gna NK.
’K.2.3 OnucaHune npoueaypbl
Mpeanaraetca cnegyowan Nocae0BaTENbHOCTb AENCTBUIA:
- MOAKNOYUTb NUTaHMeE K Npubopy;
- nogKnuuTb Bbixod, RS-485 ceHcopa yepe3 npeobpa3oBaTenib K COOTBETCTBYOLLEMY
nopty MK. TOKOBbIN BbIXOA NOAKAKOYUYUTL K Harpyske;
- 3anyctutb MNO. Halitn agpec npnbopa;
- NepeKknynTb NPMbop B peXKMM MMUTALUKM 3anucbio B pernctp Ne4d 3HadyeHmns 0x0200.
lNoKasaHuA No KoHueHTpauuu = 0;
- U3MepuTb noKasaHua TB. 3anucaTb AaHHOe 3HaveHue (MKA*10) B permnctp Nol8
(Hanpumep, 4.15 MA cooTBeTcTBYOT Uncay 0415). MokasaHuna TB A0NKHbI ObiTb = 4 MA;
- 3anucatb B permctp Ne6 3HayeHMe, paBHOE MAaKCUMA/IbHOM N3MePAEMON ra3oaHanm-
3aTOPOM KOHUEeHTpaumu. NokasaHnA No KoHUeHTpaummn 0999;
- M3MepuTb NoKasaHuAa TB. 3anucatb AaHHOe 3Ha4YeHune B pernctp N218 ToOKOBOro Bbli-
xoaa (Hanpumep, 20.10 MA cooTseTcTBYtOT Yncay 2010). NoKasaHUsA A0MKHbI ObITb =
20 MA;

- nepeKknunTb Nprbop B paboumin pexkmm 3anucbto B pernctp Ne4 sHaueHma 0x0000.
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MpunoxxeHue 3

Cxembl nogknouyeHua UFM-12M, nsrotosneHHbIX 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



 —

ANA PABOTHI
M0 HETBIPEXMPOBOAHOM

(CXEVE - YATMTE NEPEMbIMKY)

YCTAHOBWTE NMEPEKITIOMATEN b f-

B3PbIBOOMACHAA 30HA

B3PbIBOBE3OMACHAA 30HA

»[PWRL| K HCTO'-IHMK!I: 4&

» [Pwni] NWTAHUA
o

=
LNnA AaHHOR CXeMbl NOLKNYEHWA
NpMBOPE NOARPHOCTE NOAKNIOHEHHA
HaNPAMEHWA MUTIHWA HE BaMHA

=

PEAAMA PABOTHI
WHTEP®EACA TOKOBOW
NETNA B MOMIKEHWE

wACTIVEr

é : —‘E—Z':I““'m MA) ' A\

Mpw paGote untepdenca ToKOBOR
neTnu Npubopa & akTHBHOM peXume
HarnpasNeHue TOKa B LEenu
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
Wamepurens

~  (monwTmeTp)
EE)- -—

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

+/A\<~

HamepuTe, Ei
{a:':lepue:; of
BapuanTt 3 [‘I_ _'1
|
L |
s I;‘__
KOMMYHUKATOP
Wamepurens
(BOnBTMETD)
S Ll
|
BapwanT 4
|_J
HART
) ~=— KOMMYHWKATOP
Hamepurens
(soneTMETp)

m HomuHan wWyHT-pesucTopa Ru,A 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

Bonee 500 Om.

BcTpoeHHbIR WYHT-pe3ncTop HART-KOMMYHWKATOPa JONMEH GbiTh
oTknoYed. MNapannensHoe nogkniovyede HART-KOMMYHUKaTOpa ©
HEOTKAKHEHHBIM LYHT-PESNCTOPOM K M3MEpMTENbHOMY
pe3ucTopy R NpUBERET K M3MEHEHMAM NOKa3aHWi uHTepdeiica
TOKOBOW NETNMW, PACCYMTEHHBIX HA OCHOBE AAHHbIX

L W3IMEDWTENBHOMD BONBTMETPA.

;

Bapuant 5

= - - — —e ]

—

T
KOMMYHUKATOP

HomwuHan wyHT-pesuctopa Ry, - He mexee 250 Om.

Cymmapnae CONPOTHUENEHKWE NUHWKW CBA3KW C NOCNefoBaTeNLHD
BKMIOYEHHBIMW peamcTopamu R v R, - e 6onee 500 Om,

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

PucyHok 3.2 — MNoakntoueHne no nHTepdercy TokoBon Netaun. YeTblpEXNPOBOAHASA CXeMa, aKTUBHbIM

peXnm paboTbl Nnpubopa
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B3PbIBOOMACHAA 30HA

B3PbLIBOBE3OMACHAA 30HA

[na faHHOR CxeMbl NOGKAKYEHWA

NpHE0pa NoNAPHOCTL NOAKNIIYEHWA

HaNPAMKEHWA MUTIHWA HE BaWHa

- [ci1]

(4...20 mA)

LNA PABOThI
M0 HETRIPEXNPOBOIHOR

CHEME - YOANWUTE NEPEMBIMKY

YCTAHOBMWTE MEPEKNICHATE N
PEMUMA PABOTHI
MHTEPGEACA TOKOBOR

«PASSIVE»

FIETAN B MONOKEHWE

T

= 1 %e)
HamepuTens
(amnepmeTp)
Bapuwaut 3
HcTounmk
HanpAXMeHua
ez - -—> HART
KOMMYHWUKATOP
Wamepwutens
(monsTMeTp)
) .
(e Tr |
e - -—> LR | |_|r
BapuanTt 4 | J
HeTounmk L
HanpAMeHuA HART
[S2)se— KOMMYHUKATOP
HamepuTens
(eonsTMeTp) _
(e [R] —

E T—IH

Bapuant 5 — j

[
O s
MHeTounmk HART

[ET]- - » = e P RHEHNR ] KOMMYHWKATOP

+ [c2 pexUME (Nepexrnio-aTent pemumMa
patoThl MHTEpdeRca TOKOBOR NeTNK
YCTAHOBNEH B NONOMEHWE
«PASSIVE»} nonspHocTe
NOAKNHMEHWA BHELWHMK LIENei K
knemmant CLT u CL2 He umeeT
3HAYEHHA,

: [
] A Mpw pafiote npuiopa B NACCMBHOM

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

@ @
HamepuTens HeTounnk
BapuanT 1 (amnepmerp) HaNpAXeHHA
1€z — I
W3MEPHUTENb
(BONBTMETP)
o 7t MaKCUMansHBIR HOMUHEN
conpoTMENEHUA R
onpeaenfeTca HOMUHaNBHBIM
(et - ~—>" | R | HANPSUKEHMEM MCTOMHIKE
HaNpAMEHWA 1
| COMPOTUBAEHWEM NTHUHUK
Bapwaut 2 L CBA3N C ra30aHann3aTopom.
| McTousnk
&zZ)---—

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

MakCcUMansHOe CyMMapHOE CONPOTHENEHWE TMHUW CBA3K C
NocnefoBaTenbHO BKAKYEHHBIMKW aMNEpMETROM W DEIUCTOROM
R, AONXHO ONpefenATbCcA NCXOAR M3 NapamMeTpPoB UCTOHHMKE
HaNPAMEHWA.

[onycKaeTcA MCNONb30BaHME BCTPOBHHOMD  LUYHT-DE3UCTOpa
HART-koMMyHUKaTopa BMecTo peauctopa Ry,

:t HomuHan peancTopa R - He MeHee 250 Om.

BecTpoeHHbIR WyHT-peancTop HART-KOMMYHMKaTORa AONMEH BbITh
oTkmodeH, MapannensHoe nogrnoyedne HART-KOMMYHUKETOPE K
M3MEPMTENBHOMY peaucTopy R npuBeaéT K WIMEHEHMAM
noKa3aHuid MHTepheRca TOKOBOR NETNM, PACCYUTAHHBIX Ha OCHOBE
ASHHBIX U3MEPUTENBHONO BONLTMETPA.

A Homunan wyHT-peanctopa Ry, - He Mexee 250 Om.

MakcumanbHoe cyMMapHOe CONPOTUBAEHUE NWHWK CBR3W ©
nocnefoeaTteNnbHo BKNKYEHHBIMW pe3ucTopaMi R w R, nonsHo
ONpeaenaTeCH MCXOAR W3 NapaMeTpoB MCTONHWKS HanpPrKeHWa,

JonyckaeTcA UCNonb30BaHKE BCTPOEHHOTO  WYHT-pE3MCTOPa
HART-KoMMyHUKaTOpE BMECTO pesucTopa Ry,

PucyHok 3.3 — lNoakntoueHme no nHtepdeincy TokoBo neTaun. YeTbipExnpoBoaHan cXema, NacCUBHbIN

pexnm paboTbl npubopa
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B3PbIBOOMACHAA 30HA B3PbIBOBE3OMACHAA 30HA

e

[F Sugpems=tol 1 B faHHON cxeme BIMOYeHus obLmm
T [PWR1] K MCTOYHMKY ' NPOBCAOM NHTaHWA

~— [PWR2| NUTAHWA ! ras0aHanu3aTopa u OTpUUaTenbHbIM
---------------------- NpoBOAOM WHTEpGeRca TOKOBORA
e - NeTnM ABNASTCA NMHWA «PWR 1=,

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

7

A Mpw paBoTe WHTepdeRca TOKOBON

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

BO3MOXHLIE CXEMbBI NOAKNHOYEHMA K WHTEP®ENCY
TOKOBOW MET/IN BO B3PbLIBOGE3OMACHOW 30HE:

\
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

e [ &l -—>
: 7, 3
/1N 7 — BapmanT 1 mepuTent
A ,,»/ CHEMHEIR P (amnepmeTp)
T " | e
KOTOPOM TAHKA «PWR» (FwRi)- - -—>
ABNAETCH DELMM NPOBOOOM
YCTAHOBWTE NEPEMBINKY B =
TIEBOE NONIOPKERAE
R
— s MarcuMansHbii HoMUHEN )
A conpoTheneHna R CyMmapHo ¢
h COMPOTUBNEHWEM NHHUK CBA3N ©
-VCT-“HPOS'“(LEMFAE';W@;ATE”" — 1 FA30EHANWIATOPOM HE AOMMEH
HTEBDERC AAEGTOKOBM npeesiwate 500 Om.
TIETIM B MOACMEHWE Bapsast 2
*ACTIVEs | P Hamepurens
g - = (sonsTMeTp)
. — ! - - -—>

BO3MOXHBIE CXEMbl NMOAK/MOYEHUA K WHTEP®ENCY HART BO B3PbLIBOBE3OMNACHOW 30HE:

€l - -— +/A\<'_

}\J KA 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 Ll JlonyckKaeTca UCNons30BaHWe BCTPOEHHOTO  LUYHT-pe3ncTopa
E—] HART-KOMMYHMKaTOPa BMECTO peanctopa Ry,
I 3
L
[PWRL]- - - —> HART
KOMMYHWKATOP
Wameputens "4 Homunan peauctopa R - He MeHee 250 Om. |
(BonETMETD) él
CymMMapHoe conpoTUBNEHWE NMHWK CBA3K 1 peaucTopa R - He
+>3/ = Gonee 500 Om.
o
1 BeTpoeHHsii WyHT-peaucTop HART-KOMMYHUKETOPE AONKEH BbITh
[Ea]- - ~— > 'R II L ! oTkmo4eH. MapannensHoe nogknioyeHue HART-koMMyHUKkaTopa ©
HEOTHKMHOUEHHBIM LUYHT-PEIUCTOPOM K M3MEDUTENLHOMY
| | peamctopy R NpuBeaET K MaMeHeHUAM nokazaHnil uuTepheica
BapuanT 4 | | TOKOBOW NETNMW, PACCHMTAHHBIX HA OCHOBE JaHHbIX
-m \ M3MEPUTENBHOMO BONLTMETPA.
s KOMMYHHKATOP
Hameputens

{BonsTMeETP)

—_TQ_ | t HomuHan wyHT-peaucTopa Ry, - He meHee 250 Om.
€] - ~—> CymMmMapHoe conpoTUBAEHHE NUHWK CBA3K C NOCNeoBaTENbHO

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

JAonyckaeTcA MCnonb3oBaHne BOCTPOEHHOTO WYHT-PE3NCTOpa
HART-koMMYHWKaTOpa BMeCTO peancTtopa Ry,

BapuauTt 5 7 £
HART
(PR - e | KOMMYHUKATOP

PucyHoK 3.4 — MoakntoyeHre no nHtepdency TokoBoM neTnun. TPEXNPOBOAHAA CXeMa, aKTUBHbIV

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



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 — MNoagkntoueHne no nHTepdericy TokoBon NeTan. TpEXNPOBOAHANA CXeMa, aKTUBHbI
pexum paboTbl npubopa. O6Wwmit NPoBOA — KMUHYC» (K3EMAA») NUTAHUA, NOABEAEHHDBIN K Knemme

«PWR1».
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5l PAB

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

¥ET

| YCTAHOBWTE NEPEKIIHATEMD
PEXMMA PABOTHI
WHTEPDEACA TOKOBOW
METNW B NOMOHKEHWE

L SACTIVEs

B3PbIBOOMACHASA 30HA

B3PbIBOBE3OMNACHAA 30HA

i i
- (PWRL| K WCTOYHHUKY

NMWTAHWA

B faHHOM CxemMe BKNHOYSHUA 0BLLIMM
nposoaoM MUTEHWA
ra3zoaHanuaaTopa W OTpUUaTENEHEIM
npoeofom HTephedca ToKOBOR
MNEeTni ABNASTCA NUHKUA «PWR2»,
ABNAKILAACH «MUHYCOMD»
(«3eMNER=) NUTROWETD
rasoat

p Topa.

Mpw padote wHTepdeiica TOKOBOR
neTnu npuiopa B
TPEXMNPOBOOHOM AKTUEHOM
PEXWME Hanpaenexue Toka B
Lieni TOKOBOW NETAM - 0T KNEMMEI
CL1 k knemme PWR2

(T.e. noTeHUMan knemmbl CL1 Bbllwe,
yem NoTeHLMan knemmsl PWR2).

no

N ? HWameputens
[ CHEMHBIA Bapuant 1 (amnepmeTp)
| KNEMMHME

[Em]- - -—

BO3MOMHbLIE CXEMbI MOAKMHOYEHWA K HHIEPGDEﬁCY
TOKOBOWM NMETNWN BO B3PbIBOBE3OMNACHOW 30HE:

‘MaKcHMansHbIi HoMUHan 0

CONPOTUB/EHKA R CYMMAapHD ¢
CONPOTUBNEHHEM NMHMKM CBAIN C
ra3naHanu3aTopoM He ADMMeH
npees|warte 500 Om,

Wameputens
= (eonsTMeTp)

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

7
T Homunan wynT-peauctopa Ry, - He menee 250 Om.

CyMMapHOe CONPOTUENEHUE NUHWKW CEASM C NOCNEfOBAaTeNLHO
BKMOYEHHBIMK aMNEPMETPOM W peancTopoM R, -He Gonee 500 Om.

— JonyckaeTcA MCNoNb3oBaHe BECTPOEHHOMD  LWYHT-pE3MCTopa

HART-koMMYyHWKaTOPa BMECTO peaucTopa Ry,

HomuHan peaucTopa R - He meHee 250 OmM.

CymMmMapHoe conpoTUBIEHWE NMHUK CBASKW W peaucTopa R - He

I Gonee 500 Om.

W3IMEPUTENEHOMD BONbTMETRA.

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

- -— L @ - .
Hamepurens El
{amnepmeTp) IEI
BapwauTt 3 . [ " J
L
[ewez]- - -— T
KOMMYHWKATOP
[ WamepuTens
(BonbTMeETP)
BapwuauT 4 \ |
PWERZ |- - -—3.

Wamepurens
(sonsTmeTp)

ART
KOMMYHWKATOP

e
J

T R ——

Bapuant 5

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,

RT
KOMMYHUKATOP

«PWR2».

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

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

leeccecccceceg

\ Bapians 1 Mamepurent
& B ChEMHBIR P (amnepmerp)
JiNA PABCTEI NO KNEMMHMWK
TPEXMPOROOHON CXEME, B e
KOTOPOM NIMHUA «PWR2s [PwRz]- - -—>

ABNAETCA OELWM NPOBOOOM

YCTAHOBUTE NEPEMbINKY B

NPABOE MOMOMKEHNE

MakcuMmansHBIR HoMWUHaN
CONpOTUENEHWA R cymmapHo ©
CONPOTHBNEHMEM NWHWW CBA3M C

YCTAHPOE»M(L'EMILEPEKngAEﬂb i rasoaHannaaTopoMm He [OMmMeH
WHTEPGEACA TOKOBOV npespiwat 500 Om. s
FIETNA B NMONCHKEHAME

AACTIVEs L Bapwaut 2 S
N 74 ~ (eonsTmeTp)
L S|

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

oS

U HomuHan wyHT-peanctopa Ry, - He menee 250 Om,
Wameputens 3
(amnepmeTp) o CymMapHog CONpoTUBNEHME NUHWKW CBA3K C NOCNeNOoBaTENbHO
BKMIOHEHHBIMW 8MNEPMETPOM W peancTopomM R, - He Gonee 500 Om.
Bapumaur 3 — [onyckaeTca MCnonb3oBaHue BCTPOEHHOTO LWYHT-peancTopa
[ | HART-kommMyHMKaTopa BmecTo peancTopa Ry,
[
L
W
PWRZ |- = = =3 HART
KOMMYHUKATOP
1 2 5
WamepuTens i Homudan peauctopa R - He menee 250 Om.
(BonsTMETD)
CymmMapHoe conpoTUBNEHUE NUHWK CBA3N U peancTopa R - He
_'_}\/_ l_ Gonee 500 Om.
— BeTpoeHHsId WwyHT-peaucTop HART-KOMMYHWKaTOPa AONXEH BTk
el - -—» II R II | oTrno4eH. MapannensHoe nogrnioveHe HART-KoMMYyHUKaTOpa ©
f HEOTKMOYEHHBIM LWYHT-PE3NCTOPOM K M3MEPUTENBHOMY
[ | peaucTopy R NpuBefET K M3IMEHEHUAM NMOKazaHWil MHTepdedca
Bapuant 4 | | TOKOBOW NETNMW, PACCUMTAHHBIX HA OCHOBE AAHHBIX
IL‘A_RT W3MepHTENBHOMO BONbTMETPA.
[EmE)- <= KOMMYHUKATOP
Wameputens
(sonsTMeTp)
+®_ i HomMuHan wyHT-peauctopa Ry, - He MeHee 250 Om.
[&a}- - -—> CymMmapHoe conpoTUBNEHUE NMHWK CBA3W C NocnefoBaTenkHo
Fan BK/IOYEHHEIMK pe3ucTopami R U R, - He Bonee 500 Om.
ua W [lonyckaeTcA MCNonb3oBaHWE BCTPOEHHOTO  LWYHT-pe3ncTopa
) HART-koMMYyHWKaTOpa BEMeCTo peancTopa Ry,
BapuauTt 5 |
.
HART
Dy ] KOMMYHUKATOP

PucyHok 3.7 — NoagkntoueHne no nHTepdericy TokoBon NetTan. TpEXNPOBOAHANA CXeMa, aKTUBHbI

peXnm paboTbl Npubopa. O6WMIt NPOBOA — «NAKOC» NUTAHUA, NOABEAEHHDbIN K Knemme « PWR2»



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»,

7,

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{

WamepuTens
(amnepmerp)
BapwanTt 3
HeTounuk
HaNPAMKEHUA
[FWRL]- - - —> HART
KOMMYHUKATOP
Wameputens
(BonETMETD)

-} |

BapuanT 4 |
HeTouHuk |_ i
HanpAMeHns HART
s KOMMYHHKATOP
Wameputens

(monbTMeTp)

o T

Bapuaut 5

|
L
HeTounmk HART
[FWEL- - -—> Usab il KOMMYHUKATOP

/,
/ CHEMHBI
e KMEMMHUK

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,

- .
Q 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 — MoakntoyeHre no nHtepdeincy TokoBol neTnun. TpéxnpoBoaHasa CXxema, NacCUBHbIN

pexunm paboTbl nprubopa. O6wWKit NpoBOg — «KNAKC» NUTAHUA, NOABEAEHHDbIN K Knemme «PWR1»
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B3PbLIBOOMACHASA 30HA B3PbIBOBE3OMNACHAA 30HA

- [ B [aHHOM CXeMe BKIFOHEHWA oBLLIWMM
¥ K MCTOUYHMKY | MPOBOAGM NUTEHUSA

T+ NUTAHWA i rascaHantaaTtopa i oTpULATENEHEIM
"""""""""""" MPOBOAOM WHTEPHERCE TOKOBOH
----------------------- neTnu ABNASTCA NUHWUA «PWRT:,

H ABNAOLLEACA «MUHYCOMS»
(«3EMNEN*) NUTAIOWETD

Hang 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:

ChEMHEIN
ANA PAEOTEI 110 HITEMMHUK
TPEXMPOBOAHON CXEME,E
KOTOPOW NMHAA sPWRT«

ﬂBnHEYCR OELLIHM I"IF'UGOJIDM

Wameputens
(BonsTMETP)

MakcHManeHeIi HoMUHaD
conpoTuenenna R
onpegenAseTcA HOMWHaNBHEIM

[YRTAHOTE HEFERTRE AT LI [EL1] ey HaNpAKEHUeM MCTOMHMKE
PE)KM&.\ il 7 HANPAMEHUA 1
T’\Fgr-f-ﬁfa ﬁ;ﬂg::{gﬂagE T COMPOTUBNEHMEM TTUHWN
L PASSIVEs ) P! CBA3V C TA30aHANUZATOPOM.
. /A WeTounnk
‘. S 0| [wE--—

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

—>> ~
i HomuHan wyHT-peauctopa Ry, - He Menee 250 OM. |
Msuupme.m;
(amnepmerp) MakcMManbHOR CyMMapHOe CONPOTMBIEHHE NUHUK CBR3N C

nocneaoeartensHO BKNKOYEHHBIMK aMNEPMETDOM W DE3MCTOPOM
R, ACMKHO ONPpefenaTLCA UCXOAA M3 NapaMeTPoBR MCTOYHWKE

BapwanT 3 HENPAMEHUA,

[onyckaeTcA MCNONb30BaHWe BCTPOEHHOMO  WYHT-pe3ncTopa
HART-koMMyHWKaTOpa BMECTO peanctopa Ry,

J
MeTounnk ||
HanpaMeHua
[PWRL |- = -—> LHE'F
KOMMYHWKATOP
Wamepurens
(eonbTMETP) A Homunan peaucTopa R - He menee 250 Om.
/G? BeTpoeHH bl WyHT-pesncTop HART-KOMMYHUKaTOPa A0N#eH BhiTh
>\_/ _J_. = oTknodeH. MapannensHoe nogrniodedine HART-kOMMyHUKaTOpa K
M3MEepUTENEHOMY PE3NCTOPY R NPUBEAET K M3MEHEHWAM
[Eql- - -—> 'I R 'I ] noKasaHWid uHTepheiica TOKOBOW NETNW, PACCYNTAHHbIX Ha OCHOBE
L A@HHBIX M3MEPUTENLHOTO BONLTMETPE. )
|
BapuanTt 4 T L_
McTounnk -
HanpamMeHua HART
(Ewki)-- - —>> KOMMYHUKATOP
Wamepurens
(eonsTMmeTp)
| b
HomuHan wyHT-pesncTopa Ry, - He mexee 250 Om. |
Eil---—> Maxcmanbuoe CYMMapPHOE CONPOTHBNEHWE NUHKW CBA3K C
nocneaoBaTensHo BKAKYEHHBIMKY peaucTopamu R u R, aomxHo
OnNpefenaTLCA UCXOAA U3 NapaMeTPOR UCTOUHWKE HANPAXEHUA.
JonyckaeTca MCNonb3oBaHMe BCTPOBHHOTD WYHT-PE3MCTOpa
BapuaHT 5 | HART-koMMyHWKaTopa BMecTo pe3ucTopa Ry, )
1
HeTounmk HART
HANPRKEHIER KOMMYHWKATOP

[PwRL]- - - —3

PucyHok 3.9 — MNoakntoueHne no nHTepderncy ToKkoBoM netTan. TpEXNPoBOAHAN CXxeMa, NacCUBHbIN
pexum paboTtbl npubopa. O6Wwmit NPoBOA — KMUHYC» («3EeMAA») NUTAHUA, NOABEAEHHDBIN K Knemme

«PWR1»
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WHWA «PWRZs
|RBNAETCH OBLUWM NPOBOOOM

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»,

CHEMHEIN
|_KNEMMHKME |

_ LUNA PABOTEL N0
TPEXMPOBOAHOW CXEME, B
KOTOPOW

NONOHEHWE

YCTAHOBWTE MEPERIIOMATENL
PEXMMA FABOTEI
WHTEPGEACA TOKDBOW
METNA B NONOKEHWE

AENAIOWAACH (MUHYCOM»
{x3eMNEn) NUTAOWErD
HanpsXeHUA rasoaHanuaaTopa.

Mpw padoTte wHTepdeica TOKOBOR
netnu npubopa &
TPEXI‘IPOBDAHDM MNACCHBHOM
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

conpoTuenexna R
ONPERENAETCA HOMUHANBHBIM
HANDSKEHWEM MCTOUHMKE
HanpAMEHHA 1
CONPOTHRAGHHEM NTMHAM
Bapuant 2 L CBA3W C Fa30aHANHIATOPOM.

fi MaKCUMANEHEIR HOMWHAN

ED--—>

HcTounnk

[PWRZ]- - - —>>

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

el - -—> @
Wamepurens
(amnepmerp)
Bapwant 3 E—I_*J
MeTounmi 0 | |
HANPRMEHHS | J
PWRZ |= = = =3¢ ﬁn}
KOMMYHWHKATOP
Hamepurens
(nnnam;rﬂ{l
[ T
fel- - > LR | N
BapuaHT 4 | J
MHeTounmi L_.
HANPAMEHUA HART
[Ewez]: - - KOMMYHWKATOP

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 |
oTkAoyeH. MNapannencHoe nogkntoyenre HART-KOMMYyHUKaTopa K |
M3MEPUTENBHOMY pe3ncTopy R NPUBEJET K MIMEHEHNAM |
NoKa3aHui WHTepdeica TOKOBO! NeTNM, PACCYUTaHHbIX HA OCHOBE |

AaHHBIX HAMEPUTENBHOMD BONBTMETPAE, J

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,

PucyHok 3.10 — MNoakntoueHne no nHTepdeincy TOKoBOM nNetaun. TPEXNPoBOAHAN CXeMa, NaCCUBHbIN
pexxmum paboTtbl npubopa. O6Wwmit NPoBOA — KMUHYC» («3EeMAA») NUTAHUA, NOABEAEHHDBIN K Knemme

«PWR2»
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B3PbIBOOMACHAA 30HA B3PbIBOBE3OMACHAA 30HA

- [ B faHHoN cxeme BRMOoYeHrs 0GLymm

7 —® [PWRL] K NCTOUHWKY | NPOBOAOM NHTaHUA
- Ty > [EWRZ] MWTAHWA | rB30aHANM3ATOPA U OTPHUATENbHEIM

NPoECAOM MHTEPHERCE TOKOBOW
NeTNK ABNASTCA NUHKA «PWRZ=,
ABNAOWAACA «NNIOCOM» NUTAIOWEro
HanpAMEHWA razoaHanuaaTopa. J

Mpw paBoTe MHTepdeRca TOKOBON
NeTnu npuéopa B
TPEXMPOBOAHOM MACCHUBHOM
PEXMME nonspHocTe
NOAKNOYEHWUA BHEWHKAX uEFPEﬁ K
knemmam CLT u PWR2Z He umeeT
IHBYEHMA.

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

Ko B U
/

|15
/ N
[ ChEMHBIR
e KMEMMHUK

(RS
e

Bapwanut 1

{anne'pue'rp] HEnNpAMEHHA

ANA PAROTEHI MO
TPEXMPORC CXEME,B
KOTOPOM JHMHWA «PWR2s

FABMAETCH OBLKMM NPOBCOOM
YCTAHOBWTE NEPEMBINKY B

IPABOE MONO)KEHNE Wamepurens

(sonsTMeTp)

i MaKcHMansHbIR HOMUHEN
conpoTheneHua R
ONPENenAeTCH HOMMHANLHEIM

| YCTAHOBMTE NEPEKTIOYATENG (&l - -— [RrT] HEMPAKEHNEM HCTOUHKKE
MH?EPCDE'\I:“!?:: Toa(ogoﬁl HENPAKEHWA 1
NETNK B MONOMEHWE B 2 CONPOTUBNEHHWEM NHUHKK
PASSIVE | ApHaNY. CBA3N C Fa30aHaNU3aToOpoM.
\ o MeTouHnK
Ve 7 L4 | - —>

€l - -— /A{

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

WamepuTens
(aMnepMeTp) MakcumansHoe CyMMapHOe CONPOTUBNEHNE NUHUKN CBA3M C
nocnefoeaTenbHo BKNIOYEHHBEIMKA aMNePMETROM W PEZUCTOROM
R, AONXHO ONpefenATLCA MCXOAA M3 NapaMeTpoB MCTOMHUKA
BapwanTt 3 HanpaxeHns.
[onyckaeTca Mcnonb3oBaHue BCTDOEHHOTD WYHT-pe3ncTopa
| HART-KoMMYyHUKaTOpa BMeCTO peaucTtopa Ry,
HeTounuk
HanpAKEHUA
[Fwez]- - -—> HART
KOMMYHWKATOP
Wameputens i i
(BOnLTMETD) i HomuHan peauctopa R - He meree 250 Om.
Vv . BeTpoeHHbl# WyHT-peaucTop HART-KOMMYyHWKaTOpa AONMKEH BbiTh
X/ L oTKMOYeH, MapannensHoe rogknioyerde HART-KOMMYHUKATOPa K
1 M3MepnTencHOMY pesncTopy R npuBeagr K nameHeHnam
&l - _.)}._J-_._..E. | NoKasaHui MHTepgeRca TOKOBOW NeTNW, PACCYMTAHHLIX Ha OCHOEE
ASHHBIX MAMEPUTENEHOMD BONBTMETPA.
BapuanT 4 | ||
HeTounuk |_ J
HaNpPANEHHS HAI
[EWRZ]- === KOMMYHUKATOP
Wameputens
(monbTMeTp)
T | s ]
| T HomuHan wyHT-peaucTopa Ry, - He meHee 250 Om.
@) - -—> MaKkcHManbHoe CYMMapHOE CONPOTUBNEHNE NUHUK CBRZM C
nocnefoBaTenbHO BKIKOYEHHBIMK peancTopamu R u R, AomkHO
E PRI, | OnNpefensaThCh HCXOAA M3 NapaMETPOR MCTONHKUKE HaNPAMEHKWA,
] | JonyckaeTca MCnonb3oBaHne BCTPOEHHOTO LWYHT-pesucTopa
BapuanT 5 ’r HART-KOMMYyHWKaTOpa BMEcTo peauctopa Ry,

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

PucyHok 3.11 — MoaxntodeHne no nHTepdency Tokosoi netnm. TpExnpoBoaHaa cxema, NacCUBHbIN

pexnm paboTbl npubopa. O6WMIN NPOBOA, — «NAKOC» NUTAHUA, NOABEAEHHDbIN K Knemme «PWR1»
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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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B3PbIBOOMACHASA 30HA \ B3PbIBOBE3OMACHASA 30HA
I 2
[ Tt T S R R ; B [lnA AaHHOR CXeMBI NOAKIHYEHUA
Vs T 'f:—:;] gu'.'rﬂ?";""“- /1N NpUEopa NONAPHOCTb NOAKMOYEHNS
2 : Rt e : HanNpAXEHUA NUTaHWA He BaXHa
T e e R ey
Lo (rsana) : Liens «RS-485 GND» sensetcst |
SRR SERE e RS SRS R I—\—p [REa83 GND) ! i
,'/ : > e : HeoBA3aTenbHON ANA NPUMEHEHWA,
= P B T R B P K WHTEP®EHCY | Ecnn noakmioyaeman annapatypa
_'____:1:::___L\ I RS-485 ' He TpebyeT COeANHEHUA C «3eMNEN»
11 3 R e e e e untepdeiica RS-485 - ocTasbTe
7 Sl Sy 2> -l Knemmy razoaHanusatopa «RS-485
g / _I GND» HenogKnHYeHHOMI.

I
|
]
|
1
]
i
1

oooccoccocced / |

1

ey ECNW TPEEYETCA
[ NOAKNKOSEHKME OKOHEYHOM
HATPY3KW NUHUA CBA3M
WHTEPDEMCA RS-485
MEPEBEAWTE NEPEKSTIOYATENb
B MONOKEHME «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 pemmmmmemeeeeeeao :

! i | % [PWR1] K MCTOYHHKY ' 1A AaHHOI CxemMbl NOQKMIOYEHUS

: 4 | b [FWRZ] TMHATAHMA ' npuBopa NoNapHOCTE NOAKIOYEHUS

I I e g S e ke i o R S i Haﬂpﬂ”{eH“ﬁnHTaH“ﬂHemﬂa

, ! ; i szt

I I - [ALARM 1 ] )

! ! i ; ANropuTM OTpaboTKu pene

! ? 5 h . : AB MOET BbITh HACTPOEH NpK

i i \ el : NOMOLLM UMDPOBbLIX

: : p T ; MHTeptheHCoR CBA3M.

| i - T L X lpu OTCYTCTBUN NUTaHNA

1 1 ! " rasoaHanusaTopa Bce TpW pene
' K WCMONHMTENBHBIM |

| ] ! ! YCTPOWCTBAM, ' BASOMKHYTD.

i | | YNPABNAEMbIM PENE | |

1 1

1 1

I 1

1 1

1 1

1 1

I |

1 1
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1 1

1 1

1 /1
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l 1

1 1
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1 1

I 1

1 1
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1 1
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1 : 1
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PucyHOK 3.14 — MoAKNto4YeHNEe BHELIHUX UCMOTHUTE/IbHbIX YCTPOMCTB K pese ra3oaHann3atopa



B3PbIBOOINACHAA 30HA B3PbIBOBE3OMNACHASA 30HA

K WCTOYHUKY
AUTAHNA

7

RS-485

1
i
K WCNONHWUTENbHbLIM :
YCTPONCTBAM, i

1

3
:

YNPAB/TAEMbIM PENE

m
B>
g
g

m
2
=
-

Jlna naHHon cxembl
noaKMYeHns npubopa
MONAPHOCTL NOAKNKOYEHKA
HanpAXeHuda NuTaHnA He Bamnaj

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



93

MpunoxxeHne U

Cxembl nogkntoveHua UrM-12M, nsrotoBneHHbIX ¢ anpensa 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 —NogkntodeHne HanpaxKeHna NUTaHuA



B3PbIBOOMACHAA 30HA

R GIK MCTouRnKY: | A1)

Yy

[pwea (1 NMATAHWA  ©

B3PbIBOBE3OMACHAA 30HA

JnA faHHOR CXeMbI NOAKNOHEHWA
npuBopa NoAAPHOCTE NOAKMICYEHUA
HANPAKEHWA MUTAHUA HE BaAKHA

MNpu paBoTe uuTepdieiica TOKOBOM
NEeTAn NpUBiopa 8 aKTUBEHOM pEXUME
HanpaeneHWe TOKa B UENH
TOKOBOW NETNN - OT Knemmbl CL- k
knemme CL+

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

¥CTAHOBWTE MEPEKNICHATENE
KIMA PAECTEI

WHTEPSEACA TOKOBOR METTA

B HYDKHEE TTQ/IOKEHVE «ACT »

A

(& - - —s———

BapuaHT 1 WamepuTens

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

(amnepmeTp)
CHEMHBIA
KIEMMHMK =l
il [EC)- - -— -
& MakcMMansHbIA HoMUHAN
‘k ConpoT Ry pHO ©

AR PABOTEI 00

YETLIPEXTPOBOAHON CXEME
YCTAHOBWTE NEPEKIIOHATEND

BbIKMOYEHD

+

I:CII'IPDTMEFIEHMEM NWHWK CBAZNA C
ra3caHanna3aTopoM He JoMKeH
npesbiwars 500 Om.

BapuanTt 2 E 0
Wameputens

~  (sonbTmeTp)

I [ O

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

(RS

-
N i HomuHan wyHT-peauctopa Ry, - He meHee 250 OM.
Hamepurens |
(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,
|| )
CL+ - %l\IRTl'J
KOMMYHWUKATOP
Hamepurens ( A HomuHan pesuctopa R - He meHee 250 Om.
(sonsTMeTR) |
M CyMMapHoe conpoTUBAEHWE NMHWK CBA3W U peaucTopa R - He
+>!/ - | Gonee 500 Om.
i 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
LHTnf i OCHOBEE QaHHbIX W3MEPHTENLHOTO BONETMETPA.
== KOMMYHHKATOP
Hameputens
(moneTMeTR)

Bapuaut 5

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

W CyMMapHoe ConpoTUBNEHHE NMHWKM CBASH C NOCNeAoBaTeNEHO
| BKNIOYEHHEIMKM peancTopamu R U R, - He Bonee 500 Om.

x| - — —————]

JonyckaeTcs UCnoNb30BaHWe BCTPOEHHOTO  WYHT-pe3ncTopa
" r HART-KoMMYHWKaTOpa BMeCTo peauctopa Ry.
[
[R—
HART
KOMMYHWKATOP

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

peXnm paboTbl Nnpubopa
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B3PbIBOOMNACHAA 30HA B3PbIBOBE3OMNACHAA 30HA
A ' [nA faHHoR cXemMbl NOAKNCYEHNS |
/ T @K MCTOUHHKY! npuBopa NoNAPHOCTE NOAKMKYEHUA
- - [pwr2 (-] IMTATAHUA } HANPAKEHWA MUTAHKA HE BakHa
. A
& 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
knemmam CL- w CL+ He umeet
IHAYEHWA, J
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
YCTAHDBMTE MEPEKTICHMATENE K%‘EWM:':K | -——
PEXIMA PAECTHI
WHTEPOENCA TOKOBOW METNM
E BEPXHEE NONCKEHWE —~ l’;ﬁiol;‘il"_ﬁrs#b
#PASS.0 ) | ( TP)
| -
I o MaKeHManbHbIA HOMKHEN
“ conpoTUsnexdns R
9 PABOTHI 1O . ONpEAenAeTCA HOMUHANBHEIM
QFFbIPJ&;‘TLPOBOﬂHOR CXEME [ [R | HanpAXeHHEM NCTOYHHKE
YCTAHO HATESTh HaNPFAXEHUA WU
B HIKHEE TiC = CONPOTHBNEHWEM MHAK
BLIKMOHEHD BapwanT 2 \_ CBA3W C raaoaHanMaaTopom.
o | Merounmnk
\\ ’1 [ O

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

T - —> A -
N i HomuHan wyHT-peauctopa Ry, - He meHee 250 OM.
Hamepurens |
(amnepmerp) MakcMManbHOE CyMMapHoe CONpoTHBNEHME NMHUK CEASK ©
nocnefosaTensHO BENKYEHHBIMK aMNEPMETPOM W PE3HCTOPOM
— 1 R, AOMKHO ONPefensiThen MCXOAA U3 NEPaMETPOE UCTOYHWKE
BapuauT 3 iy HanpsKeHua,
ﬁ_ | JonyckaeTca UCnoNb30BaHWe BCTPOSHHOTO LWYHT-peancTopa
j |’ L HART-koMMyHMKaTOpa BMecTo peauctopa Ry,
HcTounmnk | |
HANPAKEHHA
CL+ - --! %l\IRTl'J
KOMMYHUKATOP
Hamepurens fd
(eonbTMETR) A Homuxan peamctopa R - He meHee 250 Om.
/V( | BeTpoeHHBIR WYHT-peaucTop HART-KOMMYHHUKATOPa JoMmKeH
X/ | BbITe oTKNOYeH. [NapannensHoe nogknodere HART-
KOMMYHUKaTOpa K N3MepuTensHoMy peauctopy R npusener k
[E=]- - -—> R M3MEHEHWAM NOKasaHui MHTepdberica TOKOBON NETNK,
| L paccHMTaHHbIX Ha OCHOBE JaHHbIX H3MEPUTENLHOMD BONLTMETPA.
BapuauT 4 T | ||
Mﬂowlg{' L. |
HaNPAKEHNA HART
== KOMMYHHKATOP
Wameputens
(BoALTMETP)

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

[E---—» MakcuMansHoe cy pHOE ConpoT! TMHAW CBA3K ©
nocnefoBaTeNbHO BKNIOUYEHHBIMK peaMcTopamu R u R, fomsHo
Y ONpefenATECA MCXOLA W3 NapaMETPOR HCTOUHMKE HaNPAXEHWUA,
JonyckaeTcA MCNONL30BAHWE BCTPOEHHOTD  WUYHT-pe3MCTopa
Bapwant 5 f L HART-koMMmyHWKaTOpa BMeCTO peauctopa Ry,
|
(—
MHcTounnk HART
7 P I .. i 8] KOMMYHUKATOP

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

peXnm paboTbl Npubopa
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B3PbIBOOMACHAA 30HA B3PbIBOBE3OMNACHAA 30HA

r© Y
3 B faHHOR CXeMe BINIOYEHHA 0BLMM
- [PWRL (3] K NCTOMHUKY, npoBogom WHTepchelca TOKOBOW

» [ewR2 (-}] MTUTAHWA ' NeTnn ARNRETCA AMHKA «PWR2(-)s.
nUﬂHpHUC’Th NogKmnoYeEHKA
HaNPRAKEHWA MUTAHWA HE BawHal

& 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:

| oy ey
BapuanT 1 (‘::::_sz
ChEMHEIN
YCTAHOBWTE NEPEKIICMATEN — KTEMMEAK |
= FwRz{-)- - -
PEXMMA PABDTHI PR - >
WHTEPGENCA TOKOBOW NETINA —13
B HWHHEE NONCKEHWE «ACT» | | |
- ] [y F— _
———————— 1 I = & MaKcHMansHbIi HoMUHan
m ‘k ConpoT Ry pHO ©
I:CII'IPDTHEFIEH“EM NWHWK CBAZNA C
i EPABOTH 10 & i ra3oaHannaaTopoM He [OMKeH
KUTUPUﬂmnHHm «PWR2 npesbiwars 500 OmM.
ﬂﬂl-_—l'cﬂ WM MPOE BapmanT 2 "
3MepuTEnt
7 ~  (sonbTmeTp)
v L R - - —>

i N E f& HomuHan wyHT-peauctopa Ry, - He meHee 250 OM.

Hamepurens
(amnepmerp) CymmMapHoe CONPOTMBAEHHE MWHWW CBASW C NOCNEfOBETENLHO
BKMNIO4EHHBIMK aMNEPMETPOM 1 peancTopom R, - He Gonee 500 Om.
Bapwan 3 B L. JlonyeKaeTca CNoNb30BaHKe BCTPOBHHOTO  WYHT-pesncTopa
ﬁ | | HART-kommyHMKaTOpa BMeCTO peancTopa Ry,
g
1| | L
L
[FwREL] - - - — HART
KOMMYHUKATOP
Hameputens ( m Homuran peswctopa R - He meree 250 Om.
(sonsTMeTR) |

CyMMaDHOE CONPOTUBAEHWE NWHWKA CBRA3W W pe3ucTopa R - He

Gonee 500 Om.
L) |
BCcTpoeHHBIW WyHT-pesncTop HART-KoMMyHHKaTOpa A0NMKeH
[ - -—> R GbiTe oTKAOYeH. MapannensHoe nogkno4eHne HART-
KOMMYHUKETOPa C HEOTKAHYEHHBIM LWYHT-PE3UCTOPOM K
[ | M3MEpMTENbHOMY pesucTopy R NpuBefET K MSMEHEHNAM
BapuauT 4 | [ nokasaHuii MHTepdieiica TOKOBOK NETAK, PACCHUTaHHBIX HA
LHTnf i OCHOBEE QaHHbIX W3MEPHTENLHOTO BONETMETPA.
BRI} = KOMMYHHKATOP
Hameputens
(BonbTMETP)

*Q = A HomuHan wyHT-peaucTopa Ry, - He Menee 250 Om,
[e&]---—> E— CymMMapHoe conpoTUBAEHWE NWHWKA CBAZW C NOCNEA0BATENbHO
|

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

f JonyckaeTcs UCnoNb30BaHWe BCTPOEHHOTO  WYHT-pe3ncTopa
" ) | HART-KoMMYHWKaTOpa BMeCTo peauctopa Ry.
Bapuaut 5 r
[ |
[R—
HART
T T S KOMMYHWKATOP

PucyHok 1.4 — NoakntoveHne no nHtepdeicy TOKoBOM NeTaun. TpexnpoBoAHas Cxema, aKTUBHbIM

peXnm paboTbl npubopa



B3PbIBOOMACHAA 30HA B3Pb|BOEE30I’IACHAF| 30HA

B JaHHOR CXEME BKIIOYEHHSA oﬁu.gm.i

/ : P [PwRi (4)]K MCTOUHMKY! NpoBOAoM WHTepchelica TOKOBOMH
-~ —» [Fwaa -} MU TAHUA ! AeTNM ARNRETCA AuHUA «PWR2(-)»
i

MNoNAPHOCTE NOAKMKHEHWA
HaNPAKEHWA MUTAHWA He BamHal

& [Mpw paboTe MnTepd)eﬁca TOKOBOW
A netnu npréop
TPEKI‘IPOBO,&HOM MACCUBHOM
PEXWME nonspHocTe
MOAKMIOYEHHA BHELIHWX LENEH K
knemman CL+ 1 PWR2 (-) He umeer
IHAYEHWA.

BO3MOXHBIE CXEMbI NOAKNHOYEHUA K HHIEPWEIT!CY
TOKOBOW NETNIW BO B3PbIBOBE3OMNACHOW 30HE:

(€] - - —> A
B 1 Hameputens MCTOUHHK
oap T P) HanpAMEHHA
Hi
YCTAHOBMTE MERFEKMIDMATEN &WM:':K | | |EREE)---—>
PEMIAMA PABOTHI
WHTEPOENCA TOKOBOW METNAM
B BEPXHE MOMNOMEHKE «PASS » —
I Wameputens

A

PA,BOT‘%I no
BOOHOW CXEME, B

(BonbTMmeTp)
MakcumansHsIR HomMuHan
conpoTUsnexdns R
o onpefenfeTcd HOMHUHANBHEIM
&3] - -— [R | HaNpAXEHHEM MCTOYHHKE

HaNPAMXeEHHA 1
CONPOTHBNEHWEM NUHWK

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

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

1#]

MakcumanbHOE CyMMapHOE CONPOTUBNEHWE NWHWW CBASK C©
nocnenoBaTenbHO BKNYEHHBIMKA aMNEPMETPOM M PE3MCTODOM
! R, AOMKHO ONPefensiThen MCXOAA U3 NEPaMETPOE UCTOYHWKE

(amnepmerp)

-
N I & HomuHan wyHT-peauctopa Ry, - He meHee 250 OM.
Wameputens |

BapuanT 3 ity HanpAKeHWA.
ﬁ_| | JonyckaeTca UCnoNb30BaHWe BCTPOSHHOTO LWYHT-peancTopa
| |’ L HART-koMMyHMKaTOpa BMecTo peauctopa Ry,
MeTounnk | |
HanpsKeHnsA
KOMMYHUKATOP
Hamepurens fd
(eonbTMETR) A Homuxan peamctopa R - He meHee 250 Om.
/V( | BeTpoeHHBIR WYHT-peaucTop HART-KOMMYHHUKATOPa JoMmKeH
X/ | BbITe oTKNOYeH. [NapannensHoe nogknodere HART-
KOMMYHUKaTOpa K N3MepuTensHoMy peauctopy R npusener k
Gk |- = == R | M3MEHEHWAM NoKasaHui nHTepdieica TOKOBOR NETNW,
| L PacCHMTaHHbIX Ha OCHOBE [AaHHbIX U3MEPUTENBHOID BONbTMETPA. |
BapuauT 4 T | ||
MeTounm L__J
HanpRmeHna HART
[BWR3 - - - — KOMMYHHKATOP
Wameputens
(BoALTMETP)

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

[ex]---—> MakcuMankHoe CYMMapHOE CONPOTUBAEHHE IMHUW CBA3K C
nocnefcBaTensHo BKIOYEHHbIMK peauctopamu R u R, aonmkHo
) ONPeLENATLCA UCKOAA U3 NAPAMETPOB MCTOUHWMKA HANPAKEHMUS,
JlonyckaeTcs MCNoNb20BaHUe BCTPOEHHOTD LWYHT-PE3UCTopa
Bapuaut 5 r | HART-koMMyHUKaTOpa BMECTO peaucTopa Ry,
| i,
(R
HART
KOMMYHWKATOP

PucyHok WU.5 — MNoakntoueHne no nHTepdeincy TOoKoBoM netaun. TpexnpoBoaHas cxema, NacCUBHbIN

pexnm 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 NOAKAIOYEHUS

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
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PMCVHOK n8g - 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 nogkatoderme K UTM-12M no nHtepdencam TOKOBOM NETAH,

RS-485 v pene
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MpunoxeHue K

MarHuTHbIN nHTepdeiic

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

BHumaHue!

Mepen HayaNOM BbINOAHEHUA PaboT No rpaayMpoBKe Npmubopa NPU NOMOLLM
MarHMTHOro nHtepdeinca 6e3 oTKAYEHUA NPUbopa OT CUCTEMbI KOHTPOA 3a-
rasoBaHHOCTU PEKOMEHAYETCS MOCTaBUTb B M3BECTHOCTb NepcoHan paboueit
CMeHbI 0 NPOBOANMbIX paboTax, a TaKKe NP BOSMOMKHOCTM NepeBecty npnbop
B cucteme ACYTI B pexkum «obcnyknsaHme». B npoTMBHOM ciydae paboTbl no
rpaayvpoBKke Nnpubopa MoryT NpMBOAUTb K CPAabOTKam CUCTEM 3aLLUTHOM aBTO-
MaTUKM.

PaboTta ¢ MarHuUTHbIM WHTepdelcom Mo3BOAAET MO/Ab30BaTEN0 B3aMMOAENCTBOBATb C
npubopom BO B3pbIBOONACHOM 30HE 6€3 OTKAOYEHUA NUTAHUA M 6€3 NCNOIb30BaHMA A0POrOCTOALLMNX
NCKpobe3onacHbIX KOMMYHUKALMOHHbIX ycTponcTB (HART-KoMMyHUMKaTopoB, npeobpasoBatenem
nHTepdemnca RS-485 u 1.n.). MarHuTHbIN MHTepdelic Nnpnubopa No3BoNsSET NONL30BATENO NPOU3BOANTD
YCTAHOBKY «HYNA» U FPaAyMpPOBKY YyBCTBUTENbHOCTM Npubopa.

lasoaHanmszatop UIMM-12M obopynoBaH ABYMA MArHUTHbIMM AaTyMKamu. MarHutHble
OATYMKKM PaCnoNoXeHbl Ha moayne MHAMKauum npubopa, mecta MX PacnoNoXKeHus 0OO03HAYeHbI

CMMBOJIOM  Ha /IMUEeBOM NnaHenu (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, npeacraBieHHOMY 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 MOMOLLW MarHUTHOro nHtepdeica.

Mowarosasa MHCTPYKLMA NO nNpoueaype 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 4NA NpUMepa U MOFyT OTANYATLCA

OT YKa3aHHbIX.
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Tabnnuya K.1.1 — Nowarosasa MHCTP

KUnA YCTaHOBKU «KHYNA»

HOMEP LUATA

DENCTBME

UWHAUKALUA NMPUBOPA

YcTtaHoBMTe Ha npubop aaan-
Tep ana nogaum Mrc

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

MopainTte NOBEPOYHbIA Hyne-
Bon ras (FC Nel) cornacHo
MeToAMKe NOBEPKU

BbIxogHble cUrHanbl B COOT-
BETCTBMW CO 3HAYEHUEM W3-
MepPAEMON KOHLLeHTPaLUK

’4 B

MHr ?

(rc 1)

3 Joxautecb  cTabunusaumm
MOKa3saHMM Ha 3KpaHe npwu-
6opa (echn npubop nokasbl-

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

Havana nogaum Mrc)

Boiiamte 8 CMELMANBHbIN
PEXUM Hactpoiiku. [AnA
3TOro:

MoaHecuTe W yaepuBante
MarHUTHbIA CTUAYC K 30HEe
MarHMTHOroO [fJaTyMKa YycTa-
HOBKW HYNS;

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

Yaep»kuBaiiTe cTuayc Ao ne-
pexofa B CneuuanbHbi pe-
UM (OKoN0o 5 cerkyHAa)

3enéHbin WHAONKATOPHbIN
cBeTogmMop, noraweH

[oxautecb noABNEHUA Ha
CBETOAMOAHOM MHAMKATOpE

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

ENTbIN UHANKATOPHbIN cBE-
TOAMNOL HAYHET MUTaTb.
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HOMEP LUATA

DENCTBME

UWHAUKALUA NMPUBOPA

5

Yaanute MarHuUTHbIN CTUAYC
M3 30Hbl MarHMTHOrO AaT4MKa
YCTaHOBKM HyAA.

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

——

[na yCTaHOBKWM HYNA KpaTKo-
BPEMEHHO (NPUMeEpPHO Ha
1 ceK) noagHecUTE MarHUTHbIN
CTUNYC K 30HE MarHUMTHOro
AAaTYMKA YCTAaHOBKU HYAA.

3enéHbin WHAONKATOPHbIN
cBeTOo4MO4, NOracHeT B MoO-
MeHT 0BHapy*KeHnA MarHuT-
HOro noss cTuayca

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

lpafynpoBKa YyBCTBUTENBHOCTU NPOBOAUTCA COrNACHO aAroOpUTMy, 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 rpafyMpoBKN YYBCTBUTENbHOCTM MO KOHLLEHTPaLUMN NPY NOMOLLU MArHUT-
Horo nHTepdelica
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BHumaHue!

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

MowaroBasa MHCTPYKLMA NO npoueaype rpagynpoBKM YyBCTBUTENbHOCTM N COOTBETCTBYIOLWME
Ka*kOOMY M3 PEXKMMOB BbIXOAHbIE CMTHaNbl Npubopa npeacTasaeHbl B Tabamue K.1.2. U306paxkeHuns
N3mepAaeMblX KOHLEHTPaLMIi Ha gucnaee npubopa B Tabanue K.1.2 npmuseaeHbl 4na npumepa U MoryT

OT/INYATbCA OT YKA3aHHbIX.

BHumaHue!

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

MNonb3oBaTenb MOXET U3MEHUTb KOHUeHTpaumto NIC anAa rpagynpoBKU MarHm-
TOM NPY NOMOLLM NpOorpammHoro obecneyeHms gna paboTbl ¢ npubopom yepes
umdposoit nHTepdeinc RS-485, nnbo noaxntoumsBINCL K Npnbopy HART-kommy-
HUKATOPOM.

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

YctaHoBuTe Ha npmnbop agan- | BoixogHble CUrHaNbl B COOT-
Tep ana nogaum Mrc BEeTCTBMU CO 3HAYEeHUEem us3-
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 3HAYEHUEM W3-
MepPAEMOMN KOHLLEeHTPaLUK

*
5@
&

L
i —
—

Ll

==l

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

Boiiamte 8 CMELMANBHbIN
PEXXUM Hactpoiikn. [AnA
3TOro:

MoaHecuTe W yaepuBante
MarHUTHbIA CTUAYC K 30HEe
MarHMTHOroO [fJaTyMKa YycTa-
HOBKW HYNS;

3enéHbin WHAONKATOPHbIN
cBeTOo4MO4, NOracHeT B MoO-
MeHT O0BHapy*KeHnA MarHuT-
HOro nosA cTunyca.

YaeprkuBaiiTe cTuayc Ao ne-
pexofa B CneuuanbHbi pe-
UM (OKoN0o 5 cerkyHa)

3enéHbin WHAONKATOPHbIN
cBeTogmMop, noraweH

Joxantecb nNoABNEHMA Ha
CBETOANOAHOM WHAMKaTOpe
Hagnucu  «SPEC». TMpubop
nepesenéH B CMNMEUUAND-
HbIA PEXXUM

HKENTbI NIHANKATOPHbBIN CBe-
TOAMOA HAYHET MUTaTb.

-l
."‘ln-
—

Yaanute MarHuUTHbIN CTUAYC
M3 30Hbl MAarHUTHOTO AaT4YMKA
YCTaHOBKMW HyAA.

EénTbin cBETOAMOA MUTAET C
yactoTtol 1 l'y; 3enéHbin UH-
AMKaTOpPHbIN cBeToaMoa 3a-
ropuTCA KaK TOJIbKO MarHuT-
HbI CTUAYC BbINAET 3a npe-
Jenbl 30Hbl YYBCTBUTEJIbHO-
CTW MarHMTHOTO AaT4MKa.
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HOMEP LUATA

DENCTBME

UWHAUKALUA NMPUBOPA

Ona rpagynmpoBKM MO KOH-
LEHTPaLMnN KPAaTKOBPEMEHHO
(npumepHo Ha 1 cekyHAay)
nogHecuTe MarHWUTHbIA CTU-
NyC K 30He MarHMTHOro AaTt-
YMKa rPaZYNPOBKM.

3enéHblii WHAMKATOPHbIM
cBeTO4MO4, MOracHeT B MO-
MeHT 0bHapy*KeHMA MarHuT-
HOro nNosA cTuayca

MNpeKpaTuTe nogady nose-
poyYHoOI razosoit cmecu. CHu-
MUTE agantep Aaa nogayu
MNrc wn poxautecb BbIXoAa
npubopa M3 chneumanbHOro
pexxunma. MNpubop camocTosn-
TEeNbHO BbIAAET U3 Cneymanb-
HOFO peXKnma yepes 2 MUH.
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K.2 OnucaHue pabotbl c MarHUTHbIM UHTeppencom gna mogenein UTM-12M,
M3roToBJIeHHbIX € anpensa 2023 r.

K.2.1 Hasurauma no meHio
Ona paboTbl U HaBMrauum No meHo Npubopa HeobxoAMMO NoAHECTU U/UAK yaepKaTb mar-

HUTHbIN CTUAYC B 30HE MarHUTHOTO AaTyMKa npubopa (pucyHoK K.2.1).

PucyHok K.2.1 — Micnonb3oBaHWe MarHUTHOrO CTUAyca
YnpasneHue:

1) YaepkaHue 3 cek. — BxoA/BbIX0A U3 MEHIO
2) MNopHecTn KpaTKOBpeMeHHO — «Ha3aa/YmeHblueHne»

1) YnepraHue 3 cek. — BBOJ, 3HaYeHUS
2) MoaHecTn KpaTKoBpemeHHOo — «Bnepea/YsenmyeHune»
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L2 - HacTpowka MNopora 2

CABL — I'pagyMpoOBKa KOHLLEHTpaLum

A
A

ZERO — 'pagynpoBKa HyAnA

A

INIT— C6poc K 3aBOACKMM HacTpOliKam

' 1

GAS— lNepeKkntoyeHne mexay AOCTYNHbIMWU razamm

A

A

ADDR — M3ameHeHMe agpeca MODBUS

A

LHr2 — bhokuposka pene 2

A 4

LHrl — bnoknpoBsKa pene 1

A
y

RELd — CocToAHMe AMarHoCcTUYecKoro pene

A 4

REL2 — CocTtoaHue pene 2

\ 4

REL1- CocTtosAHMe pene 1

A
\ 4

HYST— HacTpolika BeIM4nHbI rucTepesunca

I

L1 — HacTpoiika nopora 1

PucyHok K.2.2 — CTpyKTypa MeHto
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K.2.2 MeHt0
Ona Bxopa B meHio [pubopa HeobXoAMMO yAep)KaTb MArHUTHbIA CTUAYC He MeHee
3 ceK B 30He MarHMTHOrO AaTyKnKa

Mpw ycnewHom BXoAe Ha CBETOAMOAHOM UHAMKATOPE 0TO6PasnTbCA — NePBbI MYHKT MEHIO

«HacTpoliika MNopora 2» (pucyHok K.2.3)

L]

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

Ona Bbixoga w3 meHio [lpubopa HeobxoAMmo yaepKaTb MarHWUTHbIA CTUAYC He MeHee
3 ceK B 30He MarHUMTHOro AaTyuMKa

OCHOBHbIE HACTPOMKU MEHIO U UX HASHAYEHUE
OTobpaxeHne Ha CBETOAMOAHOM MHAMKATOPE OCHOBHbIX HACTPOEK MEHI0 U X Ha3HayeHue

npeacrtasseHbl B Tabauue K.2.2.1.

Tabnumua K.2.2.1 — OcHOBHbIE HaCTPOMKN MEHIO

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

L]

2 - CALB — 'paaynpoBKa KOHLEHTpaumm
) —
L

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

5 a— — GAS — nepekntoyeHne mexay 40CTYMHbIMKW 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 — BKkAtoueHue/oTKA0YEHNE BIOKMPOBKU
[ " _ pene 2 npu NpeBblWeHun nopora 2
L/—LJLJ

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

9 —_— RELd — usmeHeHue coctoaHmMA
[ m H OMNArHOCTUYECKOro pene
[ J (HOpmanbHO 3aMKHYTO€E/ Pa3OMKHYTOE)

0 y

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

I

11 —_—— REL1 — n3ameHeHue coctoaHua pene 1

} H H (HopMmanbHO 3aMKHYTOE/pPa3oMKHYTOE)
il
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MyHKT NMokasaHus
MEHIo CBETOAMOAHOTrO MHAMKATOpA

HasHaueHue HacTpoiIiKku

12 3 - — HYST — HacTpoiika BeanynHbI rmctepesnca

13 , = - L1 — HacTpoWKa BennymHbl Mopor 1

0
r

Ansa exoda 8 HacmpolKy: yaepKaTb

Ana nepemeuweHuUs mexoy nyHKMamu enepeo: noAHECTUN KPAaTKOBPEMEHHO K

Ans nepemeujeHUA MeXOyY NyHKMAMU HAG3d0: NOAHECTN KPAaTKOBPEMEHHO K

A4 ebixo0a u3 HaCMpPOoUKU/MeH: yaepKaTb

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

HMe npeacTassieHbl B Tabanue K.2.2.

Tabnumua K.2.2 — NoaMeHI0 0CHOBHbIX HaCcTpPoeK

HaumeHoBaHue NMokasaHua Ha3HauyeHue

HacTPOMKU CBETOANOA4HOro MHAMKATOpA

[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.
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HanmeHoBaHue

NMokasaHua

- HasHaueHue
HacCTPOUKHU CBETOAMOLHOrO UHAMKATOpa

L1 YcTaHoOBNEeHMEe HeobxoAMMOoro 4mc-

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

[—1 n | - m } Bbibop Kopa 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 HAaCTPOMKY «L2»

- yAaepxaTtb

—>/[eCTBOBATb B COOTBETCTBMMU C a/iITOPUTMOM, NPUBEAEHHbBIM Ha pUCyHKe K.2.4.
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C 2 )

[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)

PucyHok K.2.4 — Anroputm HacTpoiku Mopora 2

rPAOAYUPOBKA KOHUEHTPALWA

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

HacTpoiKy «CALB» = yaeprKaTb - AeicTBOBaThb B COOTBETCTBUMN C a/ITOPUTMOM, NPUBEAEHHbIM Ha

pucyHKke K.2.5.

( 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 rpagymMpoBKU KOHLLEHTpaLUmK
rPAOYWUPOBKA HYNA

[na rpafayvpoBKM HyNa HeobxoaMMOo BOUTM B MeHI0 npubopa = BbibpaTb HAaCTpoiKy «ZERO»

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

TekylES NOKA3AHWE
KOHLEHTPALMN Na

HeT

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

PuUcyHOK K.2.6 — Anroputm rpagympoBKU HYNA

CEPOC MPUBOPA K 3ABOAICKUM HACTPOUKAM

Ana cbpoca npnbopa K 3aBOACKMM HAaCTpPOMKam He0bXoaMMO BOUTM B MeHto nprubopa = Bbl-

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

HbIM Ha puUcyHKe K.2.7.

( INIT )

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

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

NEPEKNIOYEHUE MEXAY AOCTYNHbIMU TASAMU

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

MeHIo npmubopa —> BbI6paTb HAacTPoOIKy «GAS» = yaeprKaTb —>[eicTBoBaTh B COOTBETCTBUM C an-

ropuTMOM, NPUBEAEHHbIM Ha pUCyHKe K.2.8.
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HacTpoiKky «ADDR» = yaep»atb

( GAS
MogHecTH K (O) MoaHecTH K (C)
MpenwecTBY OWMA CrneayoLwui
— Kog rasa —
Hazan MoaTeepauTe
Yaepxarts (O) Yaepxats (C)
Her MoATBEPHOEHHE Oa

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

Ha pucyHke K.2.9.

Yaepxare (O)

Yoep#wate (C)

PucyHok K.2.8 — Anroputm nepekntoveHuna rasa

M3MEHEHUE AJPECA MODBUS

—>/[eCTBOBATb B COOTBETCTBUM C aATOPUTMOM, NPUBELEHHbBIM

C

ADDR

Beog 3Ha4YeHUA

MoaxsecTH K (C)

PucyHok K.2.9 — Anroputm nameHeHuna agpeca MODBUS

MogHecTn K (O)
YMEHbLIMTL
Hazan
Yaep#aTte (O)
Het
Yaepwarts (Q)

MNoaTeepHaEHne

[dnana3oH yctaHoBKM agpeca MODBUS — ot 1 go 247.

npubopa - BbIbpaTb HACTPOMKY «LHr2» = yaepxaTtb

YBENUYKUTL
MoaTeepauTE
Yaep#ate (C)
Oa
Yaep#arb (C)

B/IOKUPOBKA PEJIE 2 NPU NPEBbILLEHNU NOPOTA 2

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

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

MOM, NpuBeAeHHbIM Ha puUcyHKe K.2.11.

npubopa - BbIbpaTb HACTPOIKY «LHrl» = yaepkatb

9AeﬁCTBOBaTb B COOTBETCTBUN C aNropuT-

(

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 npesbllleHnn

MoaTeepHaeHHE

noporal

UnLH
MoaTeepauTe
Yaep#atk (C)
Oa
Yaep#ars (C)
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M3MEHEHUE COCTOAHUA AUNATHOCTUHECKOIO PEJIE

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

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

MOM, NPUBEAEHHbIM Ha PUCYHKe K.2.12.

( RELd )

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

PucyHoK K.2.12 — AAropuTM M3MEHEHUA COCTOSHUA ANarHocTnyeckoro pene npmubopa
MpMMeHEeHNe HaCTPOEK NPOUCXOAMUT NOCNE BbIXOAA U3 MEHIO.
U3MEHEHUE COCTOAHWUA PENE 2

Ona nsmeHeHus coctonaHma pene 2 npubopa HeobxoANMMO BOUTM B MeHI0 Npubopa = BblbpaTb

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

pucyHke K.2.13.

( REL2 )

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

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

M3MEHEHUE COCTOAHUA PENE 1

[na nameHeHuma coctoAaHuA pene 1 npubopa HeobxoanMMo BONTM B MeHto npmnbopa = BblbpaTthb

HacTponKy «REL1» = yaeprKaTb

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
MogTeepoUTL
Yaep#atk (C)
na
Yaep#atk (C)

PucyHok K.2.14 — Anroputm nameHeHus coctoaHua pene 1 npmnbopa

HACTPOMKA BEIMYUHDBI TUCTEPE3UCA

9AeﬁCTBOBaTb B COOTBETCTBUU C a/ZITOPUTMOM, NpnUBeaAEHHbIM Ha

[na HaCTPOMKM BENNYMHBI TMCTepe3nca npnbopa Heobxoammo BOMTH B MeHI0 npubopa —> Bbl-

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

HbIM Ha pucyHKe K.2.15.

( HYST )

MogHecTw K (O) MogHecTu K (C)
YMEHBLUMTE YBEMUYHUTE
— Bsoj 3HaYeHNA —
Hazan MoaTeEepanTE
Yaep#athb (O) Yaepwarts (C)
Het MogTeepxocHUe Oa
Yaep#athb (O) Yaepwarts (C)

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

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

- yaepxaTtb - AencTBOBaTh B COOTBETCTBMU C aATOPUTMOM, NPMBEAEHHBIM 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 MapameTtpbl 3aBOACKMX HACTPOEK MO YMOJIYAHUIO

Tabnuua K.2.4.1 — MNapameTpbl 3aBOACKMX HACTPOEK MO YMOYAHUIO

HanmeHoBaHue napametpa 0O603HauyeHue 3HayeHue
Mopor 2 L2 20%
Appec MODBUS ADDR 1
Bbnokuposka pene 2 LHr2 OTKNOYEHO
bnokupoBKa pene 1 LHr1 OTKNOYEHO
CocToAaHMe gMarHoCTMYeCcKoro pene RELd HOPMaJIbHO 3aMKHYTO
CocToaHue pene 2 REL2 HOPMa/IbHO PAa30OMKHYTO
CocTtoaHue pene 1 REL1 HOPMaJIbHO PA30OMKHYTO
Mvctepesnc HYST 0%
Mopor 1 L1 10%
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K.2.5 MNepeyeHb BO3MOKHbIX OLLMOOK, OrpaHMUYEeHUA U HeucnpaBHocTel

Tabnnua K.2.5.1 — MNepeyeHb BO3MOMKHbIX OLLUMOOK N HENCNPABHOCTEN

O603HaueHMe napameTpa

an'-IMHa BO3HUKHOBEHUA U MeTOo YCTPAHEHUA

L2

YcTaHOBANEHO 3HaYeHMe npesbiwatowee MNopor 1

CABL

MokasaHuAa npmubopa pasHbl HyAt0. [IpoBeaeHMe rpaayMpPOBKU He-
BO3MOXXHO, ec/i1 NoKa3aHua npmbopa meHblue 10 % oT npeaena

namepeHuna

ZERO

TeKyllee noKkasaHUs KoHUeHTpaumn Ha 10% bonblie npegena us-

mepeHuna

INIT

BHyTpeHHsA ownbKa npubopa. Heobxogmma AnarHocTMKa

GAS

1) Ecnv npubop HacTpoeH Ha onpeaeneHne TONbKO O4HOIo
BeLlecTBa, TO U3MEeHeHne Homepa rasa HeBO3MOXHO

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

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

Kannbpyembix N0 KpoccoBomy rasy (nponaHy)

®OPMY/1bl NEPECYETA EANHUL, U3MEPEHMUA

[na roptoyumx razoB 1 Napos, 4719 KOTOPbIX M3BECTHO 3HAYEHME KOHLLEHTPALMMN HUKHETO KOH-
LEeHTPaLMOHHOro nopora pacnpoctpaHeHmna nnameHun (HKIMP), nepecyér mexKay KOHLEeHTpaunen ue-
JIeBOr0 KOMMNOHEHTA, BblPa*KEHHOM B NPOLLEHTaX 06bEMHOM 40U (%06.) U KOHUEHTpPaLUMeEN LLeNeBoro

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

_ Cop06.-100%

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

roe

CoHKp — KOHUEHTPaUMa KomnoHeHTa B %HKMP;

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

Ci00 — KOHUEHTpaLMA KOMMNOHEHTa, BbipaXkeHHasn B 06bEMHbIX Aonax (%06.), cooTBeTCTBY-

towaa 100%HKMNP (cm. Tabnaunuy N1.1)

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

ponsax (mnHl), onpeaenserca popmynamm /1.3 n 1.4

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

Ciq—1 — KOHLEHTPALMA LeNeBoro KOMMNOHEHTa B MAIIMOHHbIX A0AAX (MAH);

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

MepecyéT 3HAYEHNI MeXAy KOHUEHTPAUMEN LeNeBOro KOMMOHEHTA, BbIParKeHHOM B MUAIN-
OHHbIX A0naX (MAH?) M MaccoBOM KOHUEHTpaLMen LeneBoro KOMMOHEHTa, BblpaXXEHHON B Mr/m3,
onpeaensetca popmynamm /1.5 n /1.6.
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MpumeyaHue: ceHcopbl 2a30AHANU3AMOPOES U3MePAOM KOHUeHmMpayuro yesneso20 KOMNOHeHma,
O0CHOBbIBAACL HaO 06BEMHOU KOHYeHmMpayuu yesneso2o0 KOMMOHeHMa 8 KoHmpoaupyemol ammo-
chepe. OmobpaxceHue usmepsaemoli 8eaAUYUHbI KOHYUeHMpayuu yeneeo20 KOMNOoHeHMa 8 eOUHU-
yax maccoeoli KoHyeHmpayuu (m2/m?) npouzeodumcsa c nepec4émom cozanacHo gpopmyne J/1.5. Mpu
3Mom 8 WMamHo 8bINyCcKAemMbiX 2a30aHAAU3AMOopPax pacyém maccoeoli KOHYyeHmMpayuu npou3eo-
dumcsa ¢ yuémom memnepamypel, 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 memnepamypbl, 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
Cpprj3 * 1000 R -%
MNepecyét us mr/m3 8 man: Co—t = Y (n.6)
roe

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

C

M- monspHas 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— AaBneHue rasa, MNa.

PACYET KOHLEHTPALMIA MO KPOCCOBOMY TA3Y (MPOMAHY)

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

no LeneBomMy KOMMNOHEHTY, onpeaenseTtca no ¢opmyne /1.7:

Crrcx
_ pocc
Cuen. - K , (fl.7)
Kpocc
rae
Cuen. — 9KBUBANEHTHOE 3HaYeHne KOHUEHTPaLUM No LeneBoOMYy KOMMNOHEHTY;
Crirc kpoce — KoHUeHTpauua MNIC rasa, No KOTOPoMy NPon3BOAUTCA KanMbpPoBKa, U3Mmeps-

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

MAHY npuseaeHbl B Tabaumue /1.1,
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MpumeyaHuma:
1. [lpueedéHHble 8 mabauye /1.1 daHHbIe A6AAI0MCA CNIPABOYHbIMU.
2. /[nsa 2a3oaHanuzamopos, ebinyckaemoix nosxce 11.2023 2. uHghopmayusa o Kpocc-KoaghgpuyueH-
max u daHHble 018 nepecyéma eUHUY, usmepeHus npusedeHd 8 nacnopme 2a3oaHanU3amopa,
U UMEHHO OHU G0AXCHbI UCMO0/16308aMbCA NPU pacyémax.

NMPUMEP Nel

[aHHble, nonydyaemble n3 Tabnunubl J1.1 BbiAeneHbl KPAacHbIM LBETOM; AaHHbIe, NO/yYaemble B pe-
3yNbTaTe pacyéTa BblaeNeHbl CUHUM LLBETOM.

UcxoaHble AaHHbIE:

la3o0aHanmzatop NUTM-12M,
LeneBoM KOMNOHEHT: MeHTaH (KannbpoBKa No nNpomnaxy);
Anana3oH namepeHuna: ot 0% HKIMP go 100%HKIMP;

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

TpebyeTca:

OnpeaennTtb, YTO AO/IXKEH NOKa3aTb ra3oaHanM3aTop Npu nogade ykasaHHowm Mrc.

Pacuér:

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

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

~ 0,4071 (%06.)

Kpocc-koadduumeHT onpeaensertca us Tabaunupl /1.1 ana 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
KOoHUeHTpauma NIC onpeaeneHa B % 06., onpeaenMm NokKasaHUA razoaHanunsartopa 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 = c 0 1,1%06.

= 37,01 (%HKIIP)

125



KoHLEeHTpaums LeneBoro KOMNoHeHTa, cootsetcTaytowas 100% HKMP (C100) onpeaensetcs
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 102PewWHOCMb U3MEePEHUSA 2030aHA-

aAuzamopa u nozpewHocme [l1rC.

NMPUMEP Ne2

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

3ynbTaTte pacqéTa BblaeneHbl CUHUM LUBETOM.

UcxoaHble AaHHblE:

MasoaHanmsatop 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 ocyuwecrtensaetca npu Temnepatype 20 rpagycos Lenbcua (= 293,15°K) npu aasneHmnn
101,325 kMa.

Tpebyerca:

OnpepennTtb, YTO A0/XKEH NOKA3aTb ra30aHaM3aToOp NpM nogayve yKkasaHHowm MIC.

Pacuér:

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

2) Mo dopmyne J1.5 onpenensem mMaccoByro 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 LEeNeBOro KOMNOHEHTA

mr/m3 —

r

M- CMJIH_l _ 28’01(M0nb

) - 210 (maa™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 8HUMAHUE, YMO O0aHHble pGC"IémbI He yYumeoblearom rnoepewHocms usmepeHuUA 2a30aHa-

auzamopa u nozpewHocms [l1C.

Tabnuua /1.1 — KoadpdurumneHTsl 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-CsH12 1 1,538
7 | MeTtaHon CHsOH 6 0,426
8 | dtaHon CHsOH 3,1 0,498
9 | AueToH CsHeO 2,5 0,171
10 BeH3nH aBTOMOb6UIbHbLIN 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 | Xnoposogopoz, HCI 36,46
13 | dTOpOBOAOPOA HF 20,01
14 | OTuAmepkKanTaH CoHsSH 62,13404
15 | OTuneHokcmng 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 (meTunbeHson) 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-C7H1s6 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-bytaguveH 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 | AnaTtnnosbli adup CsH100 74,1
49 | 2-6yTaHOH (MeTUN3TUNKETOH) 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 | nuxnoprmugpwvH C3HsCIO 92,5
58 | N,N-gumeTtmnnauetamung (mopdonnH) C4HoNO 87,1
59 | 2-AMMHO3TaHON 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 | AumeTtnncynbdna, 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




	1 Описание и работа прибора
	1.1 Назначение
	1.2 Область применения
	1.3 Конструкция и габаритные размеры
	1.4 Технические и метрологические характеристики
	1.5 Ресурсы, сроки службы и гарантии изготовителя
	1.6 Комплектность
	1.7 Устройство и работа
	1.8 Маркировка и пломбирование
	1.9 Упаковка

	2 Меры безопасности
	3 Использование по назначению
	3.1 Указания по эксплуатации
	3.2 Эксплуатационные ограничения
	3.3 Подготовка к работе
	3.4 Монтаж
	3.5 Подключение проводов
	3.6 Включение и эксплуатация

	4 Техническое обслуживание
	4.1 Общие указания
	4.2 Порядок технического обслуживания
	4.3 Замена газового сенсора
	4.4 Очистка защитного фильтра газового сенсора

	5 Транспортирование и хранение
	5.1 Транспортирование
	5.2 Хранение
	5.3 Консервация и перевод на хранение

	6 Утилизация
	6.1 Информация о содержании драгоценных металлов
	6.2 Информация о ртутьсодержащих материалах и компонентах
	Приложение А Средства взрывозащиты ИГМ-12М
	Приложение Б Перечень нормативной документации
	Приложение В Описание индикации ИГМ-12М
	Приложение Г Метрологические характеристики ИГМ-12М
	Приложение Д Протокол обмена RS-485 (MODBUS RTU)
	Приложение Е Протокол обмена HART ИГМ-12М
	Приложение Ж Интерфейс «токовая петля»
	Приложение З Схемы подключения ИГМ-12М, изготовленных до апреля 2023г.
	Приложение И Схемы подключения ИГМ-12М, изготовленных с апреля 2023г.
	Приложение К Магнитный интерфейс
	Приложение Л Пересчет единиц измерения пересчет значений концентраций газов/паров,  калибруемых по кроссовому газу (пропану)


