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BeepgeHune

HacTosiliee pyKOBOACTBO MO 3KChAyaTauuu npeaHasHadyeHo AN1A M3yyeHMA YCTPOWCTBA,
KOHCTPYKUMW, MpUHUMNA AENCTBMA W MNOpAAKa 3KCN/yaTauuu rasoaHanamsaTopa CTalMOHapHOro
UrM-13M.

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

Tauun, XPaHEHUA M PEMOHTA CTaLMOHApPHOro rasoaHanunsatopa UrM-13M.

BHumaHue!

la3oaHanmszaTop UFM-13M sBnseTcs B3pbiBOH6E30NACHbIM YCTPONCTBOM.

MpumeHseMble BUAbI B3PbIBO3aLLMTbI:
- obonouka Tnuna d (FOCT IEC 60079-1-2013);
- UcKpobesonacHas anekTpuyeckas uenb (FOCT 31610.11-2014).

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

BHumaHue!

Mepen MOHTaXKOM M 3KcnayaTaumen rasoaHanmsatopa NMM-13M o3HaKoOMbTECH

C AaHHbIM PYKOBOACTBOM MO 3KCMAyaTaLUuu.
JKcnayataumMa He B COOTBETCTBUWM C TpeboBaHMAMM OAHHOrO PYKOBOACTBA
MOMKeT NPUBECTU K BbIXOAY razoaHannM3atopa 13 cTpos.

BHMmaHue!

PekomeHaoBaHO nepea nposeaeHMeM onpoboBaHUA, Hauya oM 3KCNAyaTauumn n

npu BKAOYeHUU npubopa nocsie ANUTENbHOro XpaHeHUA NPOBECTU YCTaHOBKY
HYNA U TPpaayMpPoBKY COrNacHoO HacTosAwemy P3.
MpagynpoBKY Npubopa AONYCTUMO BbIMONHATL TO/IbKO NOC/IEe YCTaHOBKM HyA!

O603Ha4YeHne Npu 3aKase:

UIrM-13M-XX
L_matepuan Kopnyca: A — aNtoOMUHU

C—cTanb
™n Kopnyca: 1 — kopnyc XD-IL nanb6o XD-SIL,
B 3aBMCMMOCTM OT maTepuana kopnyca (Limatherm)
3 — kopnyc BAA-PCIM-0-D (BanaH)

Mpumep 3anucu: UTM-13M-1C — eazoaHanuzamop cmauyuoHapHsili UITM-13M 8 cmasnbHOM Kopriyce
munal (XD-SIL).




BeepgeHune

MNepeyeHb COKpaLLEHMIA U onpeaeneHunin

ACYTI1 — aBTOMAaTM3MPOBAHHaA CMCTEMA YNPaBNEHNSA TEXHONOTMUYECKUM NPOLLECCOM;

A — rasoaHanmsaTop;

rc — ra3oBan CMecCb;

3urn —3anacHble YacTn, UHCTPYMEHTbI U NPUHAANENKHOCTH;

JIBM — N1EerkoBOCMNAaMEHAIOLLMECA KNAKOCTb;

HKIP  — HUXHUM KOHLEHTPALMOHHbIN Npeaen pacnpoCcTPaHEHUA NAAMEHU;
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 — MeTpPOIorMyeckan onepaums, Npu NOMoLM KOTOpon cpeacTBo
N3MepeHN (Mepy UAn smepuTenbHbli NPMBopP) CHabKatoT WKANON UK rpasynpoBoYHON Tabanuen
(KpmsoMn).

Kanubposka cpedcme usmepeHuli — COBOKYNHOCTb onepaumin, BbINOJHAEMbIX C Lle/iblo  onpeaesieHns
N NoAaTBEpPXKAEeHMA AeNCTBUTENbHbBIX 3HAYEHUN METPOIOTMYECKMX XapPaKTePUCTUK U (Man) npurogHo-
CTU K MPUMEHEHMNIO CPeacTBa U3MEPEHUIA, HEe NOAJEXKALLEro rocyAapCTBEHHOMY METPOI0rMYECKOMY
KOHTPOAIO U HaA30py.

lMosepka cpedcms usmepeHuli — COBOKYNHOCTb onepaumi, BbINOIHAEMbIX B LLe1AX NOATBEPKAEHUSA CO-

OoTBETCTBUNA CPeACTB M3MepeHVIl7I METPO/IONMMHYECKUM XapPaKTEPUCTUKAM.

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

MO A nmeeT BO3MOXKHOCTb OTOBPAXKeHUs pPe3ynbTaToB U3SMEPEHUI MO U3MEPUTENbHBIM KaHaNam BpeaHbIX ra3oB B
eAMHMLAX U3MEPEHMI MaccoBOMN KOHLEHTpauum, mr/m3. MepecueT 3HaUEHUIi coaep aHma onpeaeniemoro KOMNOHeHTa,
BbIPaXKEHHbIX B €AMHMLAX 06BEMHO 40AWU, 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 Na30aHanmsaTop craumoHapHbii UITM-13M (pnanee — UFM-13M) npegHasHayeH Ans
ABTOMATUYECKOTO, HEMPEPbIBHOFO U3MepPeHMA B OKpy)Kawuwen atmocdepe KOHUEHTPaALUM
B3PbIBOOMACHbIX YI/1EBOA0POAHbBIX FAa30B, BOAOPOAA, AMOKCUAA Yraepoaa, KUCA0opoaa UM TOKCUYHbBIX
rasos (B 3aBMCMMOCTM OT MOoANUKaALMKN) B OKpYKatoLLel aTmocdepe.

B UTM-13M, B 3aBMCMMOCTM OT LLEZIEBOrO rasa, MOXKeT YyCTaHaB/INBATbCA OANH U3 Nepeyunc-
JIEHHbIX TUMOB ra30BbIX CEHCOPOB: ONTUYECKUN, INEKTPOXMMUNYECKUIA, GOTONOHMN3ALNOHHDIN.

B coctaBe UTM-13M ponycKaetca npMMeHeHMe TONIbKO B3pbiBOHE30MNacHbIX AaTYMKOB, KOTO-
pble obecneynBatoT UckpobesonacHoe NoAKAYEHME.

NIM-13M nmeeT CBETOBYIO CUTHANIN3ALMIO U NepeaaeT U3MepUTEbHYI0 MHPOPMALMIO BHELL-
HUM yCTpoicTBam B Buge umdposoro curHana (RS-485 MODBUS® u HART), yHUOUUMPOBAHHOTO aHa-
JIOTOBOrO CUTHaNa NOCTOAHHOrO Toka (4 + 20) MA 1 nocpeacTsom perne.

1.1.2 UTM-13M cooTBeTcTBYET C TPebOBaHUAM HOPMATUBHOW AOKYMEHTALMWN NPUBELEHHOM

B Tabanue b.1 MNpunoxkenua b.

1.2 O6nacTb NnpuMmeHeHus

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

- paboune 30HbI NPOMbILLNEHHbIX NPEANPUATUN.


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 BHewHu BuA
UIM-13M moxeT bbITb UICNONHEH B KOpMyce ABYX TUMNOB. BHeWHMM BUA KopnycoB npeacTas-

NeHbl Ha pUCYHKax 1 u 2.

PucyHok 1- UTM-13M B Kopnyce Tnna 1 PucyHok 2— UI'M-13M B Kopnyce Tvna 3

TakK ke UITM-13M moXeT oTIn4aTbCA N0 MaTepuany Kopnyca:
- a/NlOMMHMEBBIN, Maccol He bonee 2,5 Kr (pUCYHOK 3);

- CTaNnbHOM, Maccoit He 6bonee 3,5 Kr (pMUcyHOK 4).

PucyHok 3— UTM-13M B antomnmHMeBOM PucyHok 4— UTM-13M B cTanbHOM Kopnyce
Kopnyce

1.3.2 TabapuTHble pa3mepbl

MabaputHble pazmepbl UTM-13M npeacTaBaeHbl HA PUCYHKAxX 5 1 6. Bce pasamepbl yKaszaHbl B MM.
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u5

188

PucyHoK 5 — MabaputHble pasmepbl UTM-13M (kopnyc Tmn 1)

134 57

PucyHoK 6 — MabaputHble pasmepbl UTM-13M (kopnyc Tmn 3)

1.3.3 KoHcTpyKkuma UTM-13M

KoHcTpykTnBHO UTM-13M BbINO/IHEH B METaN/IMYECKOM KOPMNYCE C KPbILWKOM CO CMOTPOBbIM
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OKHOM. 117 3aKa3a AOCTyNHbl MOAENN ra30aHA/IN3aTOPOB B KOPMyCax U3 allOMUHUA UIN HEPIKaBeto-
LLLen cTaan ABYX TUNOB:
- Twn 1: kopnyca XD-IL (maTepuan: antommnHuin) anbo XD-SIL (maTepman: HeprkageroLLas
CTa/b) NnpomnsBoacTBa KomnaHuu Limatherm S.A., Monbuwa;
- Twn 3: Kopnyca BAL-PCM-0-D (matepuan: antommnHnit) npomssoactsa OAO «BI/IAH»,
Poccua.
Kopnyca npnbopoB ocHalleHbl OTBEPCTUAMM ANA NPUCOeaMHEHMA B3PbiBO6E30NacHbIX Ka-
6enbHbIX BBOAOB M B3pblBO6E30MNACHbIX 3aryLweK pa3IMyHbIX TUMNOB.
Ha KpbiWwKe KOpnyca MMeeTca Npo3pavyHoe OKHO, KOTOPOE NO3BOAET BU3YasilbHO KOHTPOIN-
pOBaTb COCTOAHME CBETOANOAHOM N UMDPOBON MHAMKALNMN.
OnAa npefoTBpalleHMA OTKPYYMBAHMA KPbIWKKU NPeayCMOTPEH CTOMOPHbIN BUHT. CTONOPHbIN
BMHT OTKPYYMBAETCA LECTUIPAHHbBIM KJHOYOM.
NUIM-13M, He3aBMCMMO OT TMMA YCTAHOB/IEHHOIO ra30BOr0 CEHCOPa U TMMNa Kopnyca, No GyHK-
LMOHA/IbHOMY Ha3HAY€eHMI0 MOXKET ObITb YCNOBHO pa3aenéH Ha 2 y3na (PUCYHOK 7):
- y3en obpaboTKy;
- y3en yCTaHOBKM CeHcopa.
Y3en yCTaHOBKM CeHCopa NpeaHa3HavyeH Ana:
- pa3smMeLLeHMA ra3oBoro ceHcopa n obecneyeHus ero uckpobesonacHoro NogKNOYEeHUA
K npubopy;
- XPaHEeHMA MeTPONOTMYECKUX KOIPOULMEHTOB M HACTPOEK;
- matemaTtuyeckom ob6paboTKM CUrHaNoB, NONy4YaeMbix OT ra30BOr0 CEHCOPA;
- BblYMCNEHMA KOHLEHTPAUMN KOHTPOIMPYEMOTO rasa;
- nepefayn [OAHHbIX O PACYETHOM KOHUEHTPALMM KOHTPOMPYEMOro rasa B Yy3en
06paboTKu.
Y3en 06paboTkM (pUCYHOK 8) NnpeaHa3HayeH Ansa:
- MOAKNOYEHUA BHELWHUX Kabene K UTM-13M;
- obecneyeHna HeoOXOAMMbIX YPOBHEN 3NEKTPOMUTAHUA ANA 3INEKTPOHHbIX nnaT
razoaHan3aTopa;
- $GOPMMPOBAHUA CUTHANOB BbIXOAHbIX LMPPOBbLIX U aHANOTOBbIX MHTEPDENCOB;
- MoNyyYeHuA n 06paboTKM ynpaBAAIOLWMX CUTHANOB OT BHELUHWUX YCTPOMCTB;
- WMHAMKAUWM 3HAaYEeHUA N3MEPEHHOM KOHLLEHTPALLMKU Ha gucnee.

NUIM-13M B 3aBUCUMOCTU OT TUMA KOHTPOJIMPYEMOTO ra3a MOXeT OCHALLATbCA OMNTUYECKUM,
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INEKTPOXMMUNYECKUM NN d)OTOVIOHVI3aLI|VIOHHbIM rasoBbiM CEHCOPOM.

BkntoyeHune an6opa ocywecTBnAeTca aBToOMaTU4HeCKM Npn nogayvye nnTaHnA.

Mopaya npobbl K rasosomy ceHcopy UIM-13M B WTaTHOM peXUMe OCYyLLeCcTBAsSeTCS

nocpeacTsom csoboaHon anddysuun. Jonyckaetcs NpUHyAUTEeNbHAA nofdadva nNpobbl Yyepes aganTtep

nrc.

Y3EN i

OBPABOTKM [

Y3EN _
YCTAHOBKW CEHCOPA |

[ OMNbTP - CETKA |——

TAMKA ®UKCALWK =
OUNBTPA dl
. (& =
[ 3ALMTHBIA ——
KOXYX :

PucyHoK 7 — OcHOBHOW PYHKLMOHANbHbIN cocTas UTM-13M
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KornycC
FA3OAHAJTM3ATOPA

MOAYb
KOMMYTALIAN

MOAYNb
WHAVKALAK

KPbILLUKA KOPMYCA
FTASOAHAJTIN3ATOPA

BWUHT 3A3EMNEHWA

¥3EN
YCTAHOBKMK CEHCOPA

HEBBINALAIGUME BUHTHI @WKCALIMKA
MOOYNA MHOMKALMK

CTOMNOPHBIA BUHT
KPBILUKK KOPNYCA TASOAHANMIATORA

PucyHoK 8 — ®yHKUMOHaNbHbIM cocTaB y3na 06paboTtku UTM-13M

1.3.4 OnucaHue nMueBon NnaHenn

Nnuesas naHenb CAYKUT aNA oTobparkeHns nHdopmaumm o6 namepaemon KOHUEHTPaLmMK, a
TaKKe PEXMMOB pPaboTbl M COCTOAHMWA NPEBbILWEHNA YCTAHOB/IEHHbIX MOPOrOBbIX 3HAYEHWM
3ara3oBaHHOCTM NONb30BaTeNt0. TaKkKe Ha NMLEBON NaHEeNM YCTAHOBAEHbl MAarHUTHbIE AaTYMKKU ons
paboTbl c NPMH6OPOM BO B3PbIBOONACHOM 30HE 6€3 NpeKpaLLeHmA NoAaum NUTAHUA.

Ha nuuesoi naHenn MTM-13M pacnonoKeHbl (pUCyHOK 9):

30Ha MArHUTHOrO AATYMKA YCTAHOBKMU HYNA;

- 30Ha MarHWUTHOrO AaTYMKa rPagyMpoBKHU;

- MHAMKATOpPHbIM cBeToanoa « TPEBOlAx;

- MHAMKaTOpHbIM ceeToanos « JUATHOCTUKAY;

- MHAMKaATOpPHbIM cBeToanoa «MEPEAAYA JAHHbIX»;

- WHAMKaTopHbIN cBeToamoa « HOPMAY,

11
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30HA MATHUTHOIO OATHYWKA
YCTAHOBKW HYJIA

\ 30HA MATHUTHOIO OATHUKA
rPALYWNPOBKU

WHOWKATOPHbIN WHOWNKATOPHbIN
CBETOAMOA CBETOAMOA
«TPEBOIA» «HOPMA»
MHOMKATOPHbINA WHOMNKATOPHbIN
CBETOAMNOA, CBETOAMOA

«ANATHOCTUKA» «MEPEJAYA JAHHbIX»

PucyHok 9— Jlnuesaa naHeno UTM-13M
MNoapobHoe onncaHme nHanKaumm UTM-13M npeactasneHo B MpunoxeHun B.

1.3.5 OnucaHne moayna KommyTaLmm
MoakntoueHne BHewHMx uenet UTM-13M npomnsBogmTCAa K MOAY/IHO KOMMYTALMN, YCTAHOB-
NleHHoM B y3ne 06paboTkm npnbopa. BHelwHM BUA M GyHKLMOHaNbHOE Ha3HAYeHNe KNeEMM NOAKA0-
YeHWA BHELWHMX INEKTPUYECKMX Lenen NnpeacTaBaeHbl Ha:
- pucyHkax 10-11 - agna UTM-13M, nsrotosneHHbIx g0 anpena 2023r.;
- pucyHkax 12-13 — ana UTM-13M, nsrotosneHHbIx ¢ anpena 2023r.
B moayne kommyTaumm UTM-13M pacnonoxeHsbi:
- KJIeMMbl NOAa4Yu NUTaHUA;
- KNemmbl UHTepdelica TOKOBOM NeTnu;
- Knemmbl nHTepoeiica RS-485;
- Knemmbl pene «llopor 1», «lMopor 2», «[narHoCcTUKa»;
- CbeMHbIN KNEMMHUK C BUHTOBBIM NPUXMMOM NOABOAUMBIX NPoBOA0B (PUCYHOK 8);
- 30Ha HaCTPOWKM NapameTpoB MHTepdenca TOKOBOM NETAU;
- pas3bem noaxntoyeHusa nckpobesonacHoro HART-nepexogHuKa;
- pasbem NoAKAHYEHMA TMOKOro Wwaenda K Moay o NHANKALUWK;

- 30Ha HACTPOMKM NapameTpoB UHTepdeinca RS-485.

12



OnuncaHune n paborta npmubopa

KNEMMBbI PEJNE KJIEMMbI PENE
«MNOPOI" 1» «[MOPOI" 2»

KNEMMbl WHTEP®EWCA |

M KNEMMbI PENE
TOKOBOW TNET/IN

«ANATHOCTUKA»

KNEMMbl UHTEP®EWCA
RS-485

KNEMMbBI NMOJAYN
NMUTAHWA

RS-485
TERMINATION

PucyHok 10 — DyHKUMOHANbHOE Ha3HAYEHMNE KNEMM NOAKAOYEHUA BHELHUX SNEKTPUYECKNX Lenen
UIM-13M, n3rotoBsieHHbIX 4o anpena 2023r.

©@00©000©0 006 00

| S S— S— g S— S— S— S— S— S— S— m— S—

o

PASSIVE
<— LOOF TYF

PWR1=CLM
e |

PWRZ=CLM

/ _____________

30HA HACTPOWKU

sssssmsees?

30HA HACTPOWMKMU

MAPAMETPOB NAPAMETPOB
WHTEP®ENCA UHTEP®ENCA
TOKOBOW NETAU RS-485
PASBHEM Y3/A PASBEM
YCTAHOBKW rA30BOIo NOAKNIOYEHWA
CEHCOPA FMBKOIo LUMEM®A K

Moayno UHAWKALMK

PucyHok 11 — PacnonokeHune n pyHKLUMOHAbHOE Ha3HaYeHWe NepekatoyaTeneit HacTpPoMKKM napa-
meTpoB paboTbl HTepdeiicos UTM-13M, 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

«ONAHOTHOCTUKA»

‘ KNEMMbl MOJA4YM l

KNEMMbl MHTEP®EMCA
NMUTAHWA

RS-485

il T L L T pep—

e
oy

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

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

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

PucyHOK 12 — ®yHKUMOHANbHOE HAa3HAYeHe KNeMM NOAKAIOYEHNA BHELHNX 31EKTPUYECKUX Lenen
NIM-13M, nsrotosneHHbIx ¢ anpena 2023r.

|
ODODOOOOOOOOOI

FL Y T L X ¥ T LT =
#RS-485 TERMINATION®,
AD

R
[

[LOOP|[CONNECT NE
|TveE| TO PW

30HA HACTPOWMKW 30HA HACTPOWKM

NMAPAMETPOB NAPAMETPOB
WHTEP®ENCA WHTEP®EICA
TOKOBOW NETMN RS-485
PA3BEM PA3BEM
MOAKSIOYEHUSA NOAKIOYEHUS
WNCKPOBE3OMACHOIO rMBKOr0 LUNEN®A K

HART-NEPEXOOHWKA MoOAaynio MHAWKALIMA

PucyHokK 13 — PacnonokeHue un pyHKUMOHAIbHOE Ha3HavYeHMe nepekaovaTeneit HacTPOMKN napa-
MeTpoB paboTbl uHTepdericos UTM-13M, nsrotosseHHbIX ¢ anpensa 2023r.

14



OnuncaHune n paborta npmubopa

1.4 TexHUyeckme n MeETPONIorNM4YeCKne XapaKTepuctuku

1.4.1 TexHnuyeckme xapaktepuctukn UFM-13M npuseaeHsbl B Tabanue 1.

Tabnnua 1 — TexHuyeckme xapaktepuctukn UIFM-13M

1 NAPAMETPbI 3JIEKTPOMUTAHUA

HanpsaxeHue nutaHua

MoTpebnaeman MOLLHOCTb, He Bonee:

0,7 Bt

2 KCMNNYATAUNOHHBIE XAPAKTEPUCTUKU

MeTog npobooTbopa

AN DY3NOHHDIN

Paboyee nonoxeHue B NPOCTpPpaHCTBE

npon3BoOJibHOE

Pexkum paboTbl

HenpepbIBHbIN

MapK1pOBKa B3pbIBO3aLLUTDI

HUX TBEPAbIX YaCTUL,

CreneHb 3aWMTbl YenoBeKa OT MOPAXKEHUA 3neKTpuyeckum | Knacc lll
TOKOM
CTeneHb 3aLWMUTbl OT NPOHUKHOBEHMA BOAbI, NblAX U NOCTOPOH- | IP 66/ 67/ 68

pom

HacTpoiika C MOMOLLbIO MAarHUTHOTO K/tO4a,
RS-485, HART
Me»KnoBepoYHbIli MHTEPBAN:
-C ONTUYECKMM CEHCOPOM 2roga
-C 3NEKTPOXUMUYECKUM UAU GOTOMOHM3ALMOHHBIM CeHco- | 1 roa,

Bpems nporpesa npu Temnepatype Bbiwe MuHyc 40°C

He 6onee 60 C

3 BbIXOLHbIE UHTEPDENCHI U UX XAPAKTEPUCTUKMU

TokoBas netns:

-MaKCMManbHOE CONPOTUBNAEHUE HArPy3KK 500 Om

-MaKCMMaibHOe HanpAaXeHne (NaCCUBHbIN PeXNM) 32B
RS-485:

-MaKCMMaibHOE YMCNo NPUBOPOB HA ANHUN 256

-MaKCMMasibHOE HanpseHue (Mexay nAvHuamm A n B, a | 12 B
TaKKe MeXAay CUTHANbHbIMU IMHUAMM U 3eMNEN nHTepdelica)
Pene:

-MaKCMMa/ZIbHOE KOMMYTUPYEMOE HanpsKeHue nocTosAH- | 60 B
HOro TOKa

-MUHUMANIbHbIA KOMMYTUPYEMbIA MOCTOAHHbIN TOK 2A

-MaKCMMaNbHOE KOMMYTUPYEMOE HanpAXeHNE NepeMEH- 250 B
HOro TOKa

-MaKCUMabHbIN KOMMYTUPYEMBbIN NEePEMEHHbIN TOK 2A

4 NAPAMETPbI YCTOWYMBOCTU K BBD

[dvnana3oH TemnepaTypbl OKpYyKatoLLen cpesbl o1 -60°C po +60°C
[dnana3oH atmochepHOro gasneHua 80-120 kMNa
BnaxkHocTb (6e3 06pa3oBaHUA KOHAEHCaTa) [0 100 %
Bubpauyma B gManasoHe 4acToT:

-C NONHbIM CMeLeHnem 1 mm 10...30 'y,

-C aMNANUTYA0M yckopeHua 19,6 m/c? (2g) 31...150 I'y,
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OnuncaHune un pabota npubopa

PagunoyacToTHOE 3NeKTpOMarHMTHoe none:
-U31y4eHMEe UCTOYHMKOB 0OLLLErO NPUMEHEHUS ot 80 go 1000 Mly,
-n3nyyeHve umdposbix pagmotenedoHoB n apyrmux pagmo- | ot 800 go 960 MTL, un
YaCTOTHbIX U3/TyHaAOLLMX YCTPOMCTB o1 1,4006,0Ty
HanpaxeHHOCTb 9NeKTPOMArHMTHOro nNons [0 3 B/m

1.4.2 MeTponorunyeckue xapakrepnctnkn UFM-13M npepcrasneHsl B lMpunoxeHunu I

1.5 Pecypcbl, CpoKM cny»K6bl M rapaHTUN N3roToBUTENS

1.5.1 U3roToBuTeNnb rapaHTUpyeT cooTBeTcTBMe [lpnbopa TpeboBaHUAM TEXHUYECKUX
ycnosuit MPBM.413347.004TY npwn cobnogeHun notpebutenem ycnoBuMi TPAHCMOPTUPOBAHUA,
XPaHEHMA U 3KCNayaTaLmu.

CpenHunit cpok cny»bbl — 10 ner.

MpumeyaHue:
@

Mpu npoBeAeHMM KanuTaZbHOrO PEeMOHTa (MeTon NpoBeAeHMA PEeMOHTa -
1 dupmeHHbIN  cornacHo n. 2.4.11 TOCT 18332-2016) c nNOAHbIM

BOCCTaHOB/JIEHMEM Pecypca - CPeAHUI CPOK CNyXbbl Nnpoasiesaetcs Ha 10 nert.

1.5.2 MapaHTUiiHbIN cpok Mpubopa — 24 mecsua ¢ MOMEHTa NPOM3BOACTBA, HO He bonee
18 mecAaues ¢ MomeHTa BBoga Mpubopa B aKcNayaTaumio.

Tabnunua 2 — FapaHTUIMHBIA CPOK CeHcopa

Tun ceHcopa FapaHTUUHBIA CPOK
. 24 mecAua c MOMEHTa NPOM3BOACTBA, HO He bosee
OnTnyeckumn
18 mecAueB ¢ MOMeHTa BBOAA B 3KCN/IyaTauuto
INEKTPOXMMUYECKNU 18 mecAaueB ¢ MOMeEHTa NPOM3BOACTBA, HO He bonee
CDOTOVIOHVI3aL|,V|0HHbIl3i 12 mecAaues C MOMEHTa BBOAA B SKCNyaTauuto

1.5.3 TapaHTUA coxpaHAEeTCA NPU YCI0BUM BbINONHEHMUA HOPM TEXHMYECKOTOo 0b6CNyKMBAHUA
npmnbopa, onMcaHHbIX B HacToAwem P3.

B TeyeHWe rapaHTUMHOrO CPOKa W3roTOBUTENb 00A3yeTCcA YCTPaHATb OOHapyKeHHble
HeMcnpaBHOCTM npu cobaogeHun noTpebutenem ycnoBUIM TPAHCNOPTUPOBAHUA, XPaHEHUA W
aKcnayaTaumu.

1.5.4 HecaHKUMOHMPOBaHHbIN JOCTYN BHYTPb Kopnyca Mpubopa moxKeT nosneyb 3a cobom

noTepto NpaBa Ha rapaHTUIMHOE 06CNYKMBAHME CO CTOPOHbI NPeaNPUATUA-U3TOTOBUTENA.
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OnuncaHune n paborta npmubopa

1.6 KomnnaeKTHOCTb

1.6.1 Tunoson KomnaeKkT noctaskn UFM-13M npuseseH B Tabauvue 3.

Tabnunua 3 — Tunosoi KomnaeKkTt noctaskn MTM-13M

HammeHoBaHMe Ob6osHaueHue Kosnmnuectso
a30aHanm3aTop cTaumoHapHbii UTM-13M MPBMM.413347.004-01 1 Wwr.
YnakoBKa 1 wr.
Macnopt MPBN.413347.004-01MC 1 wr.
CBnAaeTenbCTB O NOBEPKE 1 wr.

[ononHutenbHble akceccyapbl™®

*- B cooTBeTCTBMMU C nacnoptom Ha UTM-13M.
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OnuncaHune un pabota npubopa

1.6.2 JononHuTenbHble akceccyapbl ana UTM-13M

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

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

2y .
S0 Ny |
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.
P pe
.' - ...‘__
9

t:;
g |
HART-nepexogHuK

[ns noaxntouyeHMa KOMMYHMKATOP NPSMO BO B3PbIBO-
onacHoM 30He

Kosbipek
,ﬂ,/‘lﬂ 3aWKnThbI anI60pOB, YCTaHOB/1IEHHbIX BHE NMOmMmelLle-
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

naameHun «Bera» M MHBIMU COBMECTUMbIMM anI60paMM.

*- BXO4AWUT B KOMMNEKT NOCTaBKMU.

a,
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OnuncaHune n paborta npmubopa

1.7 Yctpoicteo u pabora

1.7.1 YNpoWwEHHbIN anropntm ¢yHKUMoHnpoBanma UFM-13M npepctaBneH Ha pucyHke 14.

HAYANO
(nopgava nuTaHus)

A
CAMOTECTUPOBAHWE
SNEKTPOHHbIX
MOAYNEW TMPUBOPA

CAMOTECTMPOBAHUE HET

MAY3A

3ABEPLUEHO YCMELWIHO

NPOIPEB
CEHCOPA

MAY3A

NPOrPEB
OKOHYEH

LMK WU3MEPEHMS
(HAYAIIO)

onpocC
CEHCOPA

MONYYEHHBIE AAHHbIE

KOPPEKTHbI, HET

OLUMBOK HE BbISAB/IEHO

MHOWMKALNA KOHLIEHTPALIMA
HA ONCNNEE;

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

KOMMYTALMA PEJIE MOPOroBbIX
3HAYEHW COITTACHO
W3MEPEHHOW KOHLIEHTPALIU

WMEETCS BXOASILLMMA

3AMPOC HA MEPEJAYY

AHHbBIX MO L®POBbLIM
WHTEPOENCAM

OBPABOTKA 3ArMPOCA (KOMAHADI);
OTMNPABKA OTBETA

HET

v

K KOHEL, UMKNA )

PucyHok 14 — Anroputm ¢pyHKunoHmposaHma UTM-13M
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MHAVKALINA KOOA OLLINBKU
HA OWCNNEE;

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

KOMMYTALNA PEJE
«JNATHOCTUKA»

WMEETCS BXOASLWNIN
3AMPOC HA MEPEJAYY
OAHHBIX MO LIM®POBbIM

VHTEPOECAM

OBPABOTKA 3AMPOCA (KOMAHADbI);
OTMPABKA OTBETA




OnuncaHune un pabota npubopa

1.7.2 ITM-13M umeeT nHTepdencobl AN CBA3M C BHELWHEN annapaTtypon npuseaéEHHbIe B

Tabnuue 4.

Tabnunua 4 — iHTepdeicbl A CBA3WN C BHELIHEN annapaTypou

# 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:
. MaKcrmanbHOe 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 MapameTpoB
pene BO B3PbIBOOMNACHOM 30He (6e3 OTKAKYEHWUA NUTAHMA U
CHATUA KPbIWKKM Nprubopa) Nnpy NOMOLLY MAarHUTHOTO KAtoMa.

MapameTpbl paboTbl ¢ UHTepdericamm NTM-13M onncaHbl B NPUNOKEHUAX K HACTOALLLEMY pY-
KOBOACTBY:
RS-485 (MODBUS RTU) — Npunoxexwne [;
HART — MNpunoxxeHne E.
«TokoBasa netna» - [punoxkeHne XK.
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OnucaHne u pabota npubopa

1.8 MapkupoBKa u nnombuposaHue

1.8.1 Mapkuposka UTM-13M conepKUT MHGOPMaLUIO O:
- npousBoguTtene;
- npubope;
- B3pblBOHE30NACHOCTY.
NHbopmaLma o nponsBoguTeNe BKAOYAET B cebs 3aperMcTpupoBaHHbI TOBapPHbI 3HAK NPOo-
nisogurens.

NHdopmauma o npnbope BKkAtOUaeT B cebs:

HanmeHoBaHWe rasoaHanmsaTopa (MIM-13M);
- CepuiHbIN Homep npubopa;
- M3MepAemblii KOMMNOHEHT;
- AMana3oH U3MepeHus;
- eAMHMUUbI M3MepeHUs (COracHO 3aBOACKMM HACTPOIMKam);
- TemnepaTypHbIN AMana3oH 3KcnayaTaumm npnbopa;
- AManas3oH A0NYCTUMbIX 3HAYEHUIN HaNPAXKEeHUA NMTaHUA npubopa.
NHbopmauma o B3pbiBO6E€30NaCHOCTN BKAKOYAET B cebs:
- ypoBeHb B3pblBO3aLMTbl Npubopa (1: B3pbiBobesonacHoe 06opyaoBaHue);
- BMAbl B3pbIBO3aLWMTbI, TPUMeEHAeMble B Npubope (B3pbiBOHENPOHMLAaemMan 060104Ka
TMna d; cKpobesonacHas 3NeKkTpuyeckan uens ia);
- rpynna anekTpoobopyaosaHus (IIC);
- TemnepaTtypHbIit Knacc (T5 nam T6 B 3aBUCMMOCTM OT MoanDUKALUK);
- YKasaHue 0 cneumanbHbIX YCNOBUAX ANa obecnedyeHna 6e30nacHOCTM Npu aKCNayaTa-
umm (3Hak X) *
- npeaynpeauTtenbHaa Haanucb: "OTKpbIBATb, OTKAOYMB OT ceTun"
* - CneymanbHble TpeboBaHUA K 3KcNayaTaumu: Bo B3pblBOOMNACHbIX 30HaX 3anpeLaeTca oT-
KpbIBaTb KPbILWKY KOpnyca ra3oaHannsaTopa 6e3 oTKAYEeHUA NUTaHUA.
1.8.2 NnombupoBaHue
MnombuposaHmne UTM-13M npomnsBoAUTCA HE CHMUMaeMbiMK BUpKamu. MecTo pacnonoxe-

HUWA N1oMbbl NpMBeAeHa Ha puUcyHKe 15.
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MecTo HaHeceHUA NAoMObI

PucyHok 15 — Cxema nnombupoBKKM OT HECAHKLMOHUPOBAHHOIO A0CTynNa

1.9 YnaKoBKa

MIM-13M ynakoBbiBaeTCA B TPAHCMNOPTHYK Tapy 3aBoAa M3rotoButena c cobnogeHvem
TpeboBaHmin TOCT 23170-78. ConpoBoauTeNbHanA AOKYMEHTaLUMsa NpuaaraeTca.

CpoK 3almThl 40 NepekoHcepsaunn — 1 roa,.
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Mepbl 6e30nacHOCTMH

2 Mepbl 6e3onacHocTH

BHumaHue!

Bce paboTbl MO MOHTAXKy, AEMOHTA)Ky M TexXHUYecKomy o0b6CayKuBaHuIo,
CBA3AHHbIE CO CHATMEM KPbILWKK Kopnyca npubopa BO B3pbIBOOMACHbIX 30HAX

A0/1KHbl NPOBOANUTLCA TOJZIbKO NPU OTKNHOYEHHOM NMUTAHUMN.

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

BHumaHue!

K pabote c UITM-13M pgonycKatoTcsa nua, nsydymslume HacToAllee P3 n npowea-
LUME MHCTPYKTAXK NO TeXHMKe 6e30nacHOCTH.

3anpeuwaeTca akcnayatuposaTbe UTM-13M, ecnm Kopnyc MUMeeT CU/IbHblE MeXa-
HUYEeCKME NOBPEKAEHNAM UIN NOABEPICA KOPPO3UKN N3-3a YEero HapyLeHa ero
L,e/IOCTHOCTb.

[octyn K BHyTpeHHUM Yactam UTM-13M pns BbINONHEHMA Kakux-nmbo pabot
OO0/IKEH OCYLLECTBAATLCA TOIbKO 06YYEHHbIM NEPCOHAIOM.

MoHTaxk UITM-13M Ha 0b6bekTe A0nXKeH NPOoBOAUTLCA B COOTBETCTBUM C TPebo-
BaHUAMM MPOEKTHOM AOKYMEHTaLMEN.
Mpn MOHTaXKe M 3KcnayaTaunm HeobxoaMmo pyKoBOACTBOBATbCA TpeboBaHM-
AMM:
- rnasbl 3.4 MpaBun 3KcnayaTauMM 3N1EKTPOYCTaHOBOK noTpebutenei
(Ma3n);
- NpaBUAaMM TEXHUKM 6€30MaCHOCTU NPUM IKCNAyaTaLUmM 3N1EeKTPOyCTaHo-
BOK notpebuteneit (MTB).

2.1 Nepepn nposegeHnem paboT Mo MOHTaXy M nogkatoyeHmto MFM-13M Heobxogmmo npo-
BEPUTb OTCYTCTBME BHELUHWUX NOBPEKAEHWNI, COXPAHHOCTb NNOMb, HaMYMe BCEX SNEMEHTOB Kpense-
HUA.

2.2 Kopnyc UTM-13M ponxkeH 6biTb 3a3emneH. [na 3asemnenuna UFM-13M npeaycmoTtpeH
60T 3a3emneHus.

2.3 OnucaHme cpeacTB B3pbIBO3aLWUTbI NpuBeaeHbl B [punoxkeHun A.

2.4 PemoHTnposatb UTM-13M paspelleHO TONbKO NepcoHany npeanpuATUA U3rotToBuTens

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 3kcnnyatmposatb UTM-13M Heob6xo0aMMO B COOTBETCTBUM C HACTOALLMM PYKOBOACTBOM
no sKcnayaTaumu.

3.1.2 NoakntoyeHmne un oTkNtodeHne UTM-13M Heob6Xx0AMMO BbINOHATb TO/IbKO NOC/E OTK/IO-
YyeHUA uenen NUTaHuA.

3.1.3 MNoakntoyeHne Lenen NUTaHMA u uenen nutepdeicos NMM-13M ponxHoO npoBoaMTCA B
COOTBETCTBUU CO cXemamu, npueeaéHHbIMK B pasgenax 3.5.3 n 3.5.4 HacToAwero pyKkoBoACTBa, Npu
9TOM HanNpPAXeHWA B LEenAX He A0/IKHbI npeBbiwaTtb Um:

- anauenei nutanma Uy, = 32 B;

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

- ona uenen nutepderica RS-485 MODBUS Un, = 12 B.
BHMMmaHue!

Mpounssogutenb He HeceT OTBETCTBEHHOCTU 3a BbIxog, 13 ctpoa UTM-13M mnnu
3a ywepb, BO3HUKLIKUIA B pe3y/ibTaTe HeNnpaBuAbHOIO MW HENPeAyCMOTPEHHOTO

HaCTOALLMM PYKOBOACTBOM MCNONb30BaHUA Npubopa.

3.2 dKcnayaTauMoHHbIe OrpaHnYeHus

3.2.1 YcnoBuA aKkcnayaTaumm npmseaeHbl B Tabanue 1 Hactoswero P3.

3.3 MoaroToBKa K pabote

3.3.1 Nocne pacnakosbiBaHmAa UTM-13M HeobxoAMMO NPOBEPUTb KOMMNEKTHOCTb, HAaAN4YMe
rapaHTUiHbIX NAomb, ybeanTbCcA B OTCYTCTBUM  MEXAHMYECKMX MNOBPEXAEHWN  Koprnyca
rasoaHanM3aTopa M MMEKLMXCA B KOMMIEKTE B3PbIBO3AWMLLEHHbBIX 3/1E€MEHTOB (3araywek W
KabenbHbIX BBOAOB).

Echrv UTM-13M  xpaHuacA npu OTpULATENbHbIX Temnepatypax, TO BO u3bexaHue
06pa3oBaHMA KOHAEHCATa Ha NevyaTHbIX NJaTtax npubopa, nepen OTKPLITUEM KPbIWKKM Kopnyca
rasoaHanusatopa, npubop TpebyeTcaA BblAepKaTb B HOPMAJIbHbIX YCIOBUAX HE MeHee 2 YaCoB.

3.3.2 Mpn HanMuMM B KOMMJIEKTE MOCTaBKM KabesibHbIX BBOAOB M B3PbIBO3ALMLLEHHbIX
3arnyLekK - yCTaHOBUTb UX B COOTBETCTBYIOLLME OTBEPCTMA B KOpMycCe.

3.3.3 3anonHuTe rpady o Nnepesaye OTBETCTBEHHOMY UL B NacnopTte npubopa.
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MpumeyvaHue:

. ~

l MN3meHUTb 3aBOACKME HACTPOMKM Npubopa, npu HeoBXOAMMOCTU, BO3MOXKHO
ncnosb3oBaB nporpammHoe obecnevenme (M0O) "IGM Tool".
[na ypobctBa, peKomeHAayeTcs NPOU3BOAUTL HACTPOWMKY nepens MOHTaXKOM
npubopa Ha obbeKTe.

3.4 MoHTax

3.4.1 Bbibop mecTa pasmelLeHns

NIM-13M cnepyetr pacnonaratb B MecTtax C Haumbosbluelr BEpOATHOCTbIO MNOABAEHUA
KOHTPO/IMPYEMOTO Fa3a, COr1aCHO NPOEKTHOM AOKYMEHTALUMN.

Mpu Bbibope mecT pasmelueHns UFM-13M 6e3 ycTpONCTB NPUHYANTENBHON NogauM Npobbl
cnegyeT yunTbiBaTb NIOTHOCTb KOHTPOAMPYEMOTO ra3a OTHOCUTENbHO OKpyKatowen atmocdepsbl. Ans
razos sierye Bo3ayxa TpebyercA pasmew,atb ra3oaHaAM3aTopbl B BEPXHEM 4aCTU KOHTPONMPYyeMOW
30Hbl; ANA ra3oB TAXKenee Bo3gyxa TpebyeTca pasmellaTb ra30aHaNM3aToOpbl B HUMKHEMN YacTu
3allMLLaEeMOM 30HbI.

NIM-13M coxpaHseT cBOoo paboTocnocobHOCTb NpU I06OM NONOXKEHUU KOoprnyca, 0AHaKo
pekomeHayeTcA pasmewatb ra3oaHasnM3aTtop OTBEpPCTMEeM ras3oBOro CeHcopa CTPOro BHU3 AnA
nsberaHMa BO3HMKHOBEHMA BOAAHON MNEHKM UM Haneau Ha GUAbTPaxX CeHcopa, T.K. 3TO MOXKeT
npenAaTcTBOBaTb CBOOOAHOM AMPPY3MM ra3a B CEHCOP WU MNPUBOAUTb K CHUMNKEHUIO CKOPOCTU
cpabaTtbiBaHUA npubopa. Mpu ycraHoBke NTM-13M B mecTax, noaBep*KeHHbIX BbiNageHMI0 0CaaKoB
pekomeHayeTcA NPUMEHATb 3alUTHbIE KO3bIPbKK, @ NPU HAAUYUK BEPOATHOCTU NOMNASaHMA Kanenb
BOAbl MO0 ApYyrnx KMAKocTeh Ha GUAbTPblI FAa30BOr0 CEHCOpPa PEKOMEHAYEeTCs NpUMEHEHUe

NPOTUBOAOMKAEBbLIX HACAAOK.

MpumeyvaHue:

. .

l Ko3bIipéK 1 NpOTMBOAOXKAEBAA HAacafKa He ABNAETCA YacCTbio LITAaTHOIMO KOM-
naeKTa noctasku npmbopa. JonoaHUTENbHbIE ONUMU A0MKHbI 6bITb yKa3aHbl

Nnpu 3aka3se razaoaHann3aTopos, MB0o MoryT ObiTb 3aKa3aHbl OTAE/IbHO OT OCHOB-
HOM NOCTaBKMU.

TemnepaTypHble U BAAXKHOCTHbIE YC/I0BUA 3KCMAyaTaLnM B mecTtax yCcTaHoBKN UITM-13M He
OONKHbI BbIXOAMTb 3@ NpenebHble 3HAYEHNA TEMMNEPATYPbI IKCNyaTauuM U NpesenbHble 3HaYEHUI
OTHOCUTENbHOM BAA*KHOCTW, YKasaHHble B Tabauue 1 HacTtoawero P3.

Mo BO3MOKHOCTM MeCTa YCTAaHOBKM He A0/IKHbI ObiTb NoABepKeHbl BUbpaumam. Mpu HeBo3-

MOXHOCTU M36exKaTb BOSHUKHOBEHMA BUOPALMIA HECYLLMX KOHCTPYKLUMIA PEKOMEHAYeTCa NPUMEHATb
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AONONHUTEIbHbIE Mepbl NO NPeAOTBPALLEHUIO Pa3BUHUMBAHMA BONTOB KpenneHuA npubopa K Hecy-
e KOHCTPYKLUMKU B NpoLecce sKcnayaTaumu.

PekomeHAyeTcA MO BOSMOMKHOCTM pa3melL,aTb ra30aHaIn3aTopbl B MecTax ¢ yaA0bHbIM AocTy-
NMOM 1A ero MOHTaXa 1 06cnyKMBaHMS.

3.4.2 YcTaHOBKA Ha CTeHy (NaacTuHy)

YCTaHOBOYHbIE pPa3mepbl M MECTOMNONOXMKEHME MOHTAXKHbIX OTBEPCTUA MNpPU KpenieHuu
ra3anaHa/M3aTopoB K CTEHE YKas3aHbl Ha pUCYHKax 16 1M 17. MOHTaX O0NKEeH BECTUCb BMHTAMU M
raikamum M6 (anemeHTbl Kpenexka He ABNAKTCA YacTblo LUTAaTHOW KOMMN/EKTauum npmubopa).

Mpw BbINOSIHEHMM MOHTaXKa ybeaunTech, YTO KpenéXKHble BUHTbI A0/1KHbIM 06pa3oM 3aTAHYTbI.
Mpn BO3MOXHOCTU BO3HUKHOBEHMA BMOPAUMM HeECyLWeh KOHCTPYKUMM OO0MKHbI NPUMEHATbCA
AOMNONHUTENIbHbIE Mepbl MO NPeAO0TBPALLEHMIO Pa3BMHUYMBAHUA KPENEéXKHbIX BWHTOB (Hanpumep,
npumeHeHne GpMKcaTopos pe3bbbl, CTONOPHbIX Wakb 1 T.n.).

UTM-13M ponkeH ObiTb 3a3eMNEH NYTEM NMPUCOEINHEHUS NPOBOAA 3a3eM/IEHUA K BUHTY

3a3emMieHnA Ha Kopnyce an6opa. BMHT 3a3emaeHnAa nomevyeH 3HaKOM @

PUcyHOK 16 — YCTaHOBOYHbIE pa3Mepbl A9 MOHTaXKa ra30aHaM3aTopoBs B Kopnyce Tvna 1

(Limatherm) Ha cTeHy. BHeLWHWI BUA, CMOHTMPOBAHHOIO npubopa.
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PucyHOK 17 — YCTaHOBOYHbIE pa3mMepbl A1 MOHTaXKa ra3oaHaIM3aTopoBs B Kopnyce TMna 3 (BanaH) Ha
CTeHy. BHewWwH BUg CMOHTMPOBAHHOIo npnbopa

3.4.3 YcTaHOBKa Ha Tpyby

Ona yctaHoBkn UTM-13M Ha Tpyby pekomeHAyeTcA NPUMEHATb CNEeLNaNbHYO KPenéxKHYyo
CKOBY (He ABNAETCA YacTbto WTAaTHOM NOCTaBKM Npnbopa M MoXKeT ObITb 3aKa3aHa 40MNOJHUTENbHO).

LLtaTHas ckoba KpenneHus razoaHanmnsaTopa K Tpybe obecneumBaeT HaAEXHbIA M NPOCTOM
MOHTaXx npmbopa K Tpybam anameTtpom ot 35 ao 68 mm. NabaputHbie pasmepbl KPENEKHOM CKOObI U
BHELWHWI BN, CMOHTMPOBAHHOIO Ha Tpyby npubopa npuseseHbl Ha pucyHKax 18 n 19.

Ona kpenneHua UTM-13M Kk Tpybe gonyckaetca NpUMeEHeHMe ApYrux cnocoboB MOHTAXa,
nmMbo NpMMeHeHMe HelTaTHbIX CKob.

UIM-13M ponkeH 6bITb 3a3eMNEH NYTEM NPUCOEAMHEHMA NPOBOAA 3a3EM/IEHUA K BUHTY 3a-

3eM1IEHNA Ha Kopnyce rlle6opa. BWHT 3a3emsieHnA nomeyeH 3HaKOM @
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PucyHok 18 — Kpené»kHasa ckoba 1 BHELHWI BUA, CMOHTMPOBAHHOIO Ha Tpyby npubopa

(kopnyc Tun 1)
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PucyHok 19 — Kpené»Haa ckoba 1 BHeLWHWI BUA, CMOHTUPOBAHHOIO Ha Tpyby npubopa

(kopnyc Tun 3)
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3.4.4 MoHTaX 3alWUTHOrO KO3blpbKa

3alNTHBIA KO3bIPEK NpeaHasHavyeH anda 3awmtbl Kopnyca UTM-13M ot atmocdepHbIx ocaa-
KOB, CHUKAeT BEPOATHOCTb GOPMUPOBAHUA HANeAMN Ha y3/e YCTAaHOBKM ceHcopa. Bug n rabaputHble
pa3mepbl ITM-13M cOBMECTHO C 3alLMTHbIM KO3bIpbKOM MNpuBeAeHbl Ha pucyHke 20 (ana kopnyca
™na 1) n pucyHKke 21 (Kopnyc Tvna 3).

JnA ycTaHOBKM KO3blpbKa HEOHBX0AMMO 0CNabuTb BUHTbI KpenaeHua NTM-13M v BBecTM nasbl
3aWMTHOrO KO3blpbKa MeXay Kopnycom npubopa u CTeHOM, Ha KOTOpyto 3akpennéH npubop (nnbo
MeXKay Koprnycom npubopa v NaowanKon KpenéxHonm ckobbl npu kpenneHnn UIM-13M Ha Tpyby).
Mocne ycTaHOBKM KO3blpbKa TpebyeTca 3aTAHYTb BUHTbI KpenneHusa npnbopa. Kosbipék byaet HaaéKHO
3aPUKCMPOBAH MeXAY MOHTAXKHON NOBEPXHOCTHIO U KOPMYCOM.

3alUNTHBIN KO3bIPEK HE ABNAETCA YaCTbto WITAaTHOW NOCTaBKM NpMbopa n MoKeT bbiTb 3aKasaH

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

273 23

25

N

PucyHok 20 — lNabapuTHble pasmepbl UTM-13M (Kopnyc Tun 1) coBMecTHO € YCTaHOBIEHHbIM

3alWNTHbIM KO3blIPpbKOM

276

i

PucyHok 21 — NabapuTHble pasmepbl UTM-13M (Kopnyc TMn 3) COBMECTHO C YCTAaHOB/IEHHbIM

3aWNTHBbIM KO3bIPbKOM
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3.4.5 MoHTax cBeTO3BYKOBOro curHanmsatopa SMU-C3

CBeTO3BYKOBOW CUrHanmsatop dMU-C3 npegHasHayeH ANA BblAayM CBETOBbIX M 3BYKOBbIX

CUrHanos onoseweHnA B COOTBETCTBUU C CUTHAZIAMU OT ynpaBaAloLWero YCTpOVICTBa.

TexHUYeCcKne xapaKTepPUCTUKMU CBETOBOTO cUrHanmsatopa IMU-C3 npuseaeHsbl B Tabaumue 5.

Tabnunua 5 — TexHU4eckme xapaktepuctmkn SMUN-C3

HaumeHoBaHue napametpa 3HaueHue
HanpsaxeHne nutaHusa, B ot 4,5 po 32
(nMTaHMe nopgaetca ot MA)
MNoTtpebnseman molwHOCTb, He 6bonee, BT
- OEXYPHbIN pexum 0,1
- peXXum TpeBoru 3,5
CseToBas curHanmsauma’ KpacHas/»Kentasn/3eneHas
MaKcrMmanbHas rPOMKOCTb 3BYKOBOM CUrHanusaumu, ab, He meHee 110
MapKMPOBKM B3PbIBO3ALUTbI 1Ex dia lICT6 Gb X
CteneHu 3alnThbl, obecneymsaemble 060/104KamMu IP66/IP 68
YnpaBneHue pexxnmom paboTbl SPI / 3 AUCKPETHbIX IOrMYECKUX

BX0/a

KBUTMpPOBaHWE CUTHANO0B TPEBOMM

C MOMOLLLbIO MarHUTHOro Kntoua / SPI

labaputHble pasmepsbl (6e3 yyeta npucoegmHuUTeNnbHoOro GpaaHua), Mm, He 6onee

- BbICOTa 115

- Anametp 45
Macca, Kr, He 6onee

- B allOMUHNEBOM Kopnyce 0,6

- B CTa/IbHOM Kopnyce 1,0
MapameTpbl ycTonMumMBocTU K BBO:

- TemnepaTtypa OKpyKatouiero Bosayxa, °C ot -60 go +75
- OTHOCUTENbHAA BNAXKHOCTb, % ot 0 o 100
- aTmocdepHoe gasneHue, Kla ot 80 go 120
- BUb6pauma B gManasoHe vactoT, Iy,

a) C NONHbIM cmelleHnem 1 mm 10...30

6) c amnanTyaon yckoperua 19,6 m/c2 (2g) 31...150

* OnucaHue nHauKauum IMUN-C3 aHanorMyHo onmcaHuio nHagmKkaumm A (MpunoxkeHue B).

[na yCcTaHOBKM CBETO3BYKOBOro cMrHanaunsatopa IMU-C3 Heobxoammo:

- OTKAo4YUTb A OT NUTaHUA;

- OTKPYTUTb KPbIWKY Kopnyca lMA;

- CHATb MOAYNb MHAUKAUMU, OTKPYTUB 2 HEBbINAAAOWMX BUHTA;

- HaHecTW Ha pe3bby onoBsellaTens cMmasky (pekomeHayeTcs ucnonbsosatb TOM®/TIOH XCK 240);

- BbIBUHTUTb B3PbIBO3aLMLLEHHYIO 3ar1yLWKY M3 Kopnyca [A 1 3aBecTV NpoBOAa CBETO3BYKOBOIO

CUrHanusatopa B kopnyc lA;

- BBMHTWUTb CBETO3BYKOBOW CMrHanM3aTopa B Kopnyc A 1 3aTAHYTb C NOMOLLLbIO KNtOYa;

- NPOBECTU MOHTaK COrNacHo cxeme noAkatoUYeHusn (pPUcyHoK 22 — ana UTM-13M n3rotoBaeHHbIxX

Ao anpens 2023r., pucyHok 23 — ana UTM-13M usroToBneHHbIx ¢ anpens 2023r ). Npu pa3se-

AEHUN IMHUM NUTaHmMAa PWR1 K Knemmam Tpex pene u K «Nacy» CBETO3BYKOBOMO CUrHanAmn3a-

TOpa peKoMeHAyeTca MCNoab30BaTb Knemmy Tuna Wago.
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[ PesomeEHayeToR HINOALIORATE ACNGAHUTENLHYIG KAEMAMY
12326 Tuna Wago ¢ naTeso ANA yaobHok

P stH nMTamEs PWRL

Mapumpanka Rpokogon
CHETOIBYROROMD ONOBEWATENA

PucyHok 22 — Cxema NoAKIO4YeHMA CBETO3BYKOBOroO curHanmsatopa dMU-C3 K

UIM-13M, nsrotossieHHbIM Ao anpena 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 nogKknto4eHNA CBETO3BYKOBOro curHanmsatopa SMUM-C3 K

UIM-13M, nsrotosneHHbIMm ¢ anpensa 2023r.

Mpumep BHewHero Bnga UIM-13M c noAKNtOYEHHbIM CBETO3BYKOBbIM CMIHA/IM3aTOPOM

OMMU-C3 npeacrasneH Ha puUcyHkKe 24,
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PucyHok 24 — lNMpumep BHewHero suga MM-13M ¢ nogKAtoUYEeHHbIM

CBETO3BYKOBbIM onoselatenem SMU-C3

3.5 MogkntoueHmne NnpoBoJoB

BHumaHue!

Bce paboTbl MO MOHTaXKy M [AEMOHTa)Ky, CBA3aHHble CO CHATUEM KpPbILLKK
Kopnyca npubopa Bo B3pbIBOONACHbIX 30HAX A0/KHbI MPOBOANTLCA TO/IbKO NpPU
OTK/IIOYEHHOM MUTAHUM.

BHumaHue!

Mpy NOAKNOYEHUN NPOBOAOB MPU HU3KUX TEMNepaTypax BO3MOXKHO pacTpec-
KMBaHME U30/1AUMKN NPU U3rnbe NoABOAMMbIX K ra30aHan3aTopy NpoBoaos. B

CNy4ae NoBpeXAEHUA M30aAuMK TpebyeTca yaanuTb NoBpPeXKAEHHbINA y4acToK
nposoAa NMbo NPUHATbL Mepbl MO AONOJHUTENbHON U301ALUN NOBPEXAEHHOIO
y4acTKa.

MpUHMMaNTe BO BHUMAHME PEKOMEHAALMN MO MOHTAXy Npomn3BoAnTENen Ka-

6enen.
3.5.1 Ana nogkntoveHna K UTM-13M no mHTepdeiicy TOKOBOM NeTAn — npeasapuTesibHO
CKOHOUTYpUpPYITE HAacTPOMKM paboTbl MHTepdelica npubopa cornacHo:
- pUcyHKy 25 — ana UTM-13M, nsrotosneHHbIx Ao anpenda 2023r;
- PUCYHKY 26 — ana UTM-13M, nsrotoBsieHHbIX ¢ anpena 2023r.
3.5.2 Ana nogkntodeHna K UMM-13M no uHTepdeicy RS-485 — HacTpoite napameTpbl
OKOHEYHOW HarpysKu CoriacHo:
- pUCYHRy 27— ana UTM-13M, usrotosneHHbIx Ao anpena 2023r;
- puCcyHKy 28 — ana UTM-13M, nsrotoBseHHbIX ¢ anpena 2023r.
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30HA HACTPOWKMW
MNAPAMETPOB
WHTEP@EWCA

TOKOBOW NET/IM

PASSIVE ACTIVE
- LOOP TYPE—»
o ———— ~

MEPEMBIMKA A5 PABOTE MHTEPOERCA R
TOKOBOW METNM NO TPEXMPOBOOHOM CXEME

([ o)
NONOKEHWE NEPEMBIHKIA CREBA: O6wmi nposog
MHTEphERCca TOKOBOR NETNH I K1

3 MNEPEKMKIYATENE PEXMMA PABOTHI

WHTEPQEACA TOKOBOW NETAM

NONOMEHWE «ACTIVE»: WHTepdeinc Tokosoi
neTan npubopa padoTaeT B BKTHBHOM PENHMME, T.&.
NpUBop SENAETCH HCTOMHMKOM TOKa ANA kHTepdedca

0fbeAMHABTCA C LUENLID MATAHHA, NPUX0AALIEN Ha
KneMMy PWR1,

(= )
NMONOKEHWE MEPEMEIYKK CNPABA: OBwwmi nposoa
uHTEpheica TOKOBOR NETAH ranbBEaHWYECK
OBLEAMHARTCA € UENELI0 NATAHWA, NPUXOLRLLER Ha

W NeTnK, Jpyrve HCTOMHWUKK TOKE 8 Leni
wHTepdeica He TpebGywToA, MNpUEMHWK B 03HHOM
cAyHae JoNKeH pasoTaTh B NACCHBHOM PEXHME,

NONOMEHWE «PASSIVE=! WuTepdelic TokoBol
netad npriopa paGoTacT B NACCHBHOM pexuMe. B
NAHHOM Cny4ae NpMEMHAR CTOPOHAE AonxHa paboTatk
B BKTHBHOM DEXHME W KMETE COBCTBEHHEIR NCTOYHWK
ToOKa ANA uHTepdedica.

knemmy PWR2Z

PucyHok 25 — HacTpoiika napameTpoB uHTepdelica TokoBol netam ana UFM-13M,

30HA HACTPOMKMK
NAPAMETPOB
MHTEP®EWNCA
TOKOBOW NMETNA

M3roToB/aeHHbIX 40 anpena 2023r.

* LOOP|| CONNECT NET CL-
TYPE TO PWR2(-)

.__'_'_;!I,*

2

WHTEP®ENACA TOKOBOW MET/IN

= NEPEKMTIOYATENE B NONOXEHWUA
[ «ACT.»

(HI-‘I)II(HEE MONOXEHWUE MON3YHKA):

WMuTepcheic TokoBoid neTnu npuBopa
pafoTaeT B aKTUBHOM PeXMMe, T.e.
npuBop ABARETCH MCTOMHUKOM TOKa
ANA wHTepdhenca TOKOBOH NETNM.
Jpyrine UCTOYHMKK TOKA B LiENK
uHTepdeiica He TpebyoTca. MNpUEMHUK
B laHHOM cry4ae foskeH paboTaTh B
NaccUBHOM PeXUME.

| NEPEKIOYATENE B MONOXEHUK

|| «PASS.»

- (BEPXHEE MONOXEHWE MON3YHKA):

WMuTepdeic Tokoeoin netnu npubopa
paBoTaeT B naccMBHOM pexume, B
[aHHOM cnydyae npuémHas cTopoHa
AonxHa paboTaTb B aKTMBHOM pexume
M MMETH COBCTBEHHBIA MCTOYHUK TOKA
Ons uHTepdeica.

NEPEKNIOYATENb PEXXMMA PAEOTDI h MEPEKJTIOYATEND PABOTBI

WHTEP®EMACA TOKOBOM NETNKN

MEPEKNIOYATESNL B
MONOXEHWUK BKNIOYEHO
(BEPXHEE NMONOXEHWE
MON3YHKA):

PaboTa no TpexnpoBogHOR
CXEME B KOTOPOA NUHWS
«PWR2(-)» aBnaeTca obmm
nNpoBOAOM

\ |MEPEKJTIOYATENL B
NONOXEHWW BbIKMIOHEHO
(HWXHEE MONOXEHWE
NON3YHKA):

PaGoTa rno
4eThIPeXNPOBOAHON CXEME B
KOTOPOM nMHWA «PWR2(-)»
ABNAETCA OGLWM NPOBOAOM,

PucyHOK 26 — HacTpoiika napameTpoB nHTepdeica TokoBon netamn ans UTM-13M,
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RS-485
TERMINATION
LOAD

ON | ON
mf

PEPOOOOEOEO®EEOE O

( NOAKOYEHWME OKOHEYHOW HAMPY3KW NNUHWK csﬂsu—\
WHTEPGENCA RS-485

an NEPEKMOHATE/NE B MOMOMEHUKW «On»
_ (BEPXHEE NONOXEHWE MON3YHKA):
30HA HACTPOWKK

MAPAMETPOB K nuHmnK ceasu neTepdelica RS-485 nogkniodaercs
WHTEP®ENCA L—J okoHeuHas Harpyzka 120 Om

RS5-485

[or | MEPEKNHOYATENE B NONOMEHWKW «Off»
:| (HWXHEE NONOMEHWE MON3YHKA):
|

OxoHeuHan Har PYy3Ka oTKNHYeHa.

. /

PucyHok 27 — MNoaKkntoyeHne OKOHEYHOWM HArpysKn AMHUK cBAsu MHTepdeiica RS-485 ana UTM-13M,

M3roToBaeHHbIX A0 anpena 2023r.

/RS-485 TERMINATION
LOAD

0y

i i e Vs
e o0 o Qe o0 o0 Qo

J femana TERNMTNATION Y
LoAn

NoAKNKYEHUE OKOHE'-IHQﬁ HAIPY3KW
JINHUKN CBA3U MHTEP®EMCA RS-485

MEPEKJIIOHATESIb B MOJIOXKEHWUA BKJIHOHYEHO
(BEPXHEE MOJIOXEHWE MOJTI3YHKA):

K nuHum ceasuv untepdpeiica RS-485 nogkniovaetcs
oKoHeuyHas Harpyska 120 Om

30HA HACTPOWKU
NMAPAMETPOB
WHTEP®EMNCA RS-485

NEPEKJTIOYATENIb B MOJIOXKEHWUA BbIKJTIOYEHO
(HWXHEE NOJIOXEHME MON3YHKA):

OkoHe4Has HarpysKa oTKYeHa.

A" o

PucyHoK 28 — MNoaKkntoveHne OKOHEYHOM HArpy3KM IMHKUK cBA3M uHTepdeinca RS-485 ana UTM-13M,

M3roToBJIEHHbIX C anpens 2023r.
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3.5.3 Cxembl peKOMEeHAO0BAHHbIX BAPUAHTOB NOAKAOYEHMA NPUBEAEHDI:

- Ha pucyHkax 3.1 - 3.15 Mpunoxerunsa 3 ana UTM-13M, nsrotosneHHbix go anpens 2023r.;

- Ha pucyHkax N.1 - 1.9 NMpunoxenuna N gna UTM-13M, nsrotosneHHbIx c anpena 2023r.

[na ynobctea nomcka Tpebyemoit Bam cxembl MoaKAOYEHUSA, BOCNONb3YTECh TabaMuammn 6 n 7.

Tabnumua 6 — MepeyeHb CXem peKOMeHA0BaHHbIX cXxeM noakadeHnn ana UTM-13M,

M3roToB/NEHHbIX A0 anpena 2023r

- Homep | Homep
UHTepdeiic YTOYHEHUA K TMNam NoAKNI0YEeHUA
PUCYHKa | CTpaHULLbI
MNutaHne BapwuaHTbl noakAto4YeHne NpoBoA0B NUTAHUA Npmnbopa: 3.1 77
npubopa
TokoBas < AKTUBHbIN pexxmum paboTbl npnbopa 3.2 78
netna © S
I3
o T
[an]
o @
2 3 v
.E o MaccuBHbIN pexnm paboTbl Npnbopa 3.3 79
32
5 3
I
& 06Wuii NPoBOA, - «KNJAKC» NUTAHUA, 3.4 80
2 . | nogsenéH k knemme PWR1
2 Q. v
; S 06Wuit NPOBOA - KMUHYCY» («3EMIAY) NUTAHKUA, 3.5 81
8 S | noaBeaéH K knemme PWR1
’§ T | obwumii NPoBOA, - KXMUHYC» («3emMAA») NUTaHKA, 3.6 82
= £ | 5 |nogsead PWR2
5 5 OBEAEH K Knemme
$ZI te) 6L
g 7 E obLWwmit NpoBOoA, - «NAKOC» NMUTAHUA, 3.7 83
@ g < noasenéH K Knemme PWR2
o 2 ”
2 o obLWwmit NpoBOoA, - «NAKOC» NMUTAHUA, 3.8 84
X @© E © .
W S s 3 | noasBeaéH kK knemme PWR1
e g X o ~
=3 Qo obWwmit NpoBOoA, - «MUHYCY («3eMANA») NUTaHWUS, 3.9 85
S 2 | noABeAéH K knemme PWR1
Na] v
I3 06WKit NPOBOA - KMUHYC» («3EMNIAY) NUTAHKUA, 3.10 86
S O | noaseagéH Kk knemme PWR2
O
& S | 06Kt NPOBOA, - KM/IKOCH NUTAHUS, 3.11 87
nogsenéH K knemme PWR2
HART MoakntoueHne B3pbiBOOE30NACHOIO NEPeEXoaHMKa 3.12 88
RS-485 MoaKntoyeHne OKOHEYHOM Harpy3Ku 3.13 89
Pene 3.14 89
Mpumep cOBMECTHOro UCNob3oBaHMA MHTepdelicoB Nnpubopa 3.15 90
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Tabnnua 7 — MNepeyeHb peKoMeHA0BaHHbIX cXxem noaxatodeHnn ana UFM-13M,

M3roToBaeHHbIX ¢ anpena 2023r.

. Homep Homep
NHTepdeiic YTOYHEHMA K TMUMaM NOAKAIOYEHUA
PUCYHKa | CTPaHULbI

MutaHue BapuaHTbl NogKkNoYeHMe NPOBOAOB NUTaHMA Npubopa: n.1 91
npubopa
ToKoBas YeTblpexnpoBogHaa cCxema BKAOYEHUA n.2 92
neTna AKTUBHbIN pexxmum paboTbl npnbopa

YeTblpexnpoBogHaa cxema BKAOYEHUA n.3 93

MaccuBHbIN pexnm paboTbl Nnpnbopa

TpexnpoBogHaA cxema BKAOYEHUA n.4 94

AKTUBHbIN pexxmum paboTbl npnbopa

TpexnpoBoAHaA cxema BK/IIOYEHUA n.5 95

MaccuBHbIN pexxnm paboTbl npubopa
HART MoakntoyeHne B3pbiBOHE30NaCHOro NepexoaHunKa n.6 96
RS-485 MoaKntoyeHne OKOHEYHOM Harpy3Ku n.7 97
Pene n.8 97
Mpumep COBMECTHOro MCNOb30BaHMA MHTepdelicoB npnbopa n.9 98

3.5.4 MopagoK noakntoyeHma nposoaos K NTM-13M:

1) OcnabuTb CTONOPHBIV BUHT KPbILWKK Kopnyca.

2) OTBUHTMTDL KPbILWKY KOopnyca.

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

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

4) NMpousseaute KOHoUrypupoBaHMe WHTepdericoB npubopa, K KoTopbim  byaer

OCYLWecCTBNATbCA NOAKNOYEHUE!

ANs nogKkaodeHua no uHtepdeiicy RS-485 yctaHoBuTe (ecnm TpebyeTcs) OKOHEYHYHo
HarpysKy JIMHUN — CONPOTMBAEHME HOMUHaNOM 120 Om. (cm. pucyHKM OwmnbKa! Uc-
TOUYHMUK CCbUIKU He HallgeH.-28).

ONA NOAKNI0YEHUA NO UHTepdelicy TOKOBOM NeTAn BbibepuTe M yCTaHOBUTE TPEX AN
YETbIPEXMPOBOAHYIO CXEMY, @ TaKXKe aKTUBHbIN UM NACCUBHbINA pPeXXUM paboTbl (Ccm.
PUCYHKN 25-27).

B cnyyae BblbOpa aKTMBHOrO pexknma (Npubop sABNAETCA UCTOYHMKOM TOKa ANs
nHTepdeinca TokoBoM netnun); B cnyyae Bbibopa NACCUBHOTO penMma (MCTOYHMK TOKa
NHTepdeinca TOKOBOWM NETIN HAXOAMUTCA Ha CTOPOHE NPUEMHMKA MHPOPMaLUN).

Echv uHTepdenic TOKOBOM NeTAM He MCNONb3yeTcA, PEeKOMeHAYeTCA OCTaBUTb

nepekayaTesib B N0ON1I0XKEHNE «Passiven.

5) 3aBeante Kabenb BHYTPb Kopnyca npubopa 4yepes KabenbHbli BBOA. [pomsBeauTe

3aUNCTKY BHYTPEHHUX WA Kabena Ha Heobxogumyio aauHy. Mpu nopBoake Kabena K npubopy
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pekomeHAayeTcA caenatb NeTA0 UAK «NPOBUCAHME» NOABOANMOro Kabensa nepes KabenbHbIM BBOAOM
BO M3b6eKaHne noaTeKaHuA BoAbl K Kopnycy npubopa no noBepxHOCTU Kabens.

6) MogKknouMTe npoBoAa NWUTaHMA TrasoaHanusaTopa W nposoda UHTepdeica K
COOTBETCTBYIOWMM KieMMam pasbeéma XS3. KnemmMmHUKKM pasbéma XS3 CbEMHbIE U UMEIOT BUHTOBOE
KpenseHne NnoaBOANMOro NPOBOAHMKA. [lonycTMMoe ceyeHMe NPOBOAHMKA ANA HaaEéXKHON PpUKcaumm
B KnemmHuke: ot 0,5 mm? 1o 2,5 mm>.

7) AKKYpaTHO YNOXMUTE M3NULIKN 3a4YMLLEHHDbIX NPOBOAOB B KOpNyc npubopa u 3aTAHUTE
YyNAOTHUTENU KabenbHOro BBOAA.

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

9) 3aKpyTuTe KpbIWKY Kopnyca.

10) 3aTAHMTE CTOMOPHbLIN BMHT KPbILKK KOpMyca.

3.5.5 [lemOHTax NpoBOAOB c/ieayeT NPon3BoAnTb B 06paTHOM NocieaoBaTeIbHOCTU.

3.6 BKkaroueHue n akcnayaTauuma

Mocne MOHTaXKa NPOBOAOB M 3aKPLITUA KPbILWKKW KOpMNyca ra3oaHaM3aTop roToB K aKcnayaTa-

umun. na BKAKOYEHUA rasoaHaansaTopa HOAaﬁTe Ha HEro nuTaHue.
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4 TexHu4yeckoe obcny>kKmuBaHue

4.1 O6bwme yKasaHua

4.1.1 TexHuyeckoe obcnykusaHue (TO) npoBoguTCca € Uenbio obecrnevyeHUs HOPMaAbHOM
paboTtbl LTM-13M B TeyeHMne ero cpoka aKkcnayaTauum. TO AONXKHO NPOBOAUTHLCA NOATOTOB/IEHHBIMM
MuamMmK, 3HalWMMKW nNpasuaa TexXHMKM 6e3onacHocTM npu paboTe € 3/1eKTPOoyCcTaHOBKamMu W
U3y4mMBLLUMMM HacToAlee PI.

4.1.2 TexHU4ecKkoe 06CNyKMBaHNE CUCTEMbI BKAOYAET:

OCMOTp BHewwHero coctoAHna UTM-13M;
- OYMUCTKA 3alWMUTHOro GpuUaAbTPa ra30BOro CEHCOPa;
- onpobosaHue paboTbl Npm nomoum noaaun MIC (FCNe2 cornacHO MeTOAMKE NOBEPKU
npubopa);
- YCTAHOBKY Hy/Nsi U rpaflyupoOBKY YyBCTBUTE/IbHOCTM (ecnun TpebyeTca no pesynbraTam
onpoboBaHuA).
MepuoanyHocTb NpoBeaeHua TO - He pexe 1 pasa B 12 mecsaues (pekomeHayeTcs NpoBOAUTb
TO 1 pa3 B 6 mecAueB AMb0 Yale Npu 3KcnayaTaumm npubopa B yC1I0BUAX NOBbILLIEHHOM 3aMbINEHHOCTH
nmbo ecan npubop nepuoaMyecku noasepraeTcs BO3AENCTBUMAM arpPeccuBHbIX XUAKoOCTeW u/munum

napos)

BHumaHue!

Bce paboTbl N0 TEXHUYECKOMY 0BCNYKMBAHWIO, CBA3AHHbIE CO CHATMEM KPbILIKK
Kopnyca npubopa Bo B3pbIBOONACHbIX 30HAX A0/KHbI MPOBOAUTLCA TO/IbKO NpPU
OTK/IIOYEHHOM MUTAHUM.

BHumaHue!

Mepen npoBeaeHNeEM onpoboBaHMA, YCTAHOBKM HyNA U/UAN FPagyUpPOBKKU pe-
KOMEHZAYeTCA NoCTaBUTb B M3BECTHOCTb NepcoHan paboyei cmeHbl 0 NPOBOAU-

MbIX paboTax, a TaKkKe Npu BO3MOXKHOCTM nepesecty npmubop B cucteme ACYTIN
B peXkmm «obcnyknsaHme». B npotMBHOM cnyvae paboTbl MO rpasgynMpoBKe Npu-

60opa mMoryT NPMBOAUTL K CPabOTKaM CUCTEM 3aLLMTHON aBTOMATUKM.
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BHumaHue!

Ona mopenerr UTM-13M  C  yCTaHOBAEHHLIMU  3NEKTPOXMMUYECKUMU U
$OTOMOHN3ALMOHHBIMW FA30BbIMM CEHCOPAMM B KayecTBe CPeACTB OYUCTKM 3a-

NnpeLLaeTcsa MCNoab3oBaTb CNUPTLI, pacTBopuTenn u apyrue JIBX, Tak Kak 310
MOMKET NPUBECTU K BbIXOAY W3 CTPOA YYyBCTBUTE/IbHbIX 3/1E€MEHTOB ra30BbiX
CeHcopoB. [N AaHHbIX TUMOB CEHCOPOB B KAYeCTBE CPEACTBA OYMCTKM KOpnyca
[ONYCKaeTCA NPUMEHATb YMCTYIO0 BOAY UAWN Mbl/IbHbIA PacTBOp.

Ona mopenennt UTM-13M ¢ ycTaHOBNEHHBIMU ONTUYECKMMM Fa30BbIMU CEHCO-
pamu JonNycKaeTca NPUMEHEHME CIMPTOB M PACTBOPUTENEN B KAYECTBE CPeaCTB
OYUCTKM OT 3arpA3HEHMI NPU YCNOBUM TOTO, YTO AaHHbIE CPEACTBA OYMUCTKM He
nonaayT Ha 3alWnTHble GUNBLTPbLI UM ONTUYECKMIA FA30BbIA CEHCOP.

4.2 MopAapoK TeXHUYECKoro obcnyxnsaHus

TexHuyeckoe  obcayxusaHue WUIM-13M  cnegyeTr  BbINOAHATbL B chaeayloulei
nocnen0BaTeNbHOCTU:

1) Y6eautecb, 4to UIM-13M ycTaHOBNAEH B COOTBETCTBUW C TPeOOBAHUSAMM HACTOALLETO
PYKOBOACTBA M TpebOBaHMAMM MPOEKTHOW AOKYMEHTALMM HA CUCTEMY KOHTPOJA 3ara3oBaHHOCTU
KOHTpOAnpyemoro obbekTa.

2) Ounctute Kopnyc UIM-13M OT MblAM M NPOYMX 3arpsisHEHWUIN, UCMOJb3yA BeTOLLb,
CMOYEHHYIO 4YMCTOM BOAOM. B cnyyae cunbHbIX 3arpsA3HEHU ANA OYMCTKM PeKoMeHAayeTcs
MCMONb30BaTb Mbl/IbHbIN pactBop. Ana UIM-13M ¢ ycTaHOBAEHHbIMU 3NEKTPOXUMUYECKUMU W
$GOTOMOHN3ALMOHHBIMW FA30BbIMM CEHCOPAMM 3anpeLiaeTca MUCNONb30BaHWE B KayecTBe CpeacTs
OYMCTKM CNUPTOB M Npoumnx pacteoputenen u JIBXK Bo nsberkaHne BbiXxoaa M3 CTPOS YYBCTBUTE/bHbIX
DATYUNKOB.

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

4) Ybegutecb B OTCYTCTBMM CNeAO0B KOHAEHCALUMWM Ha BHYTPEHHEW NOBEPXHOCTM CTeKNa
KpblwKn kopnyca UTM-13M. Mpu Hanuunum KOHAEHCaTa OTKPYTUTE KPbIWKYy npubopa u ypanute
KOHAEHCAT CYXON BETOLWbI MOCNAEe Yero OCMOTPUTE PasbEMHblE COEAUHEHMA HA NpPeaMeT Haanyuma
OKWCNA UK KOPPO3KUK. B cnyyae BbisBNEHMA CNefoB OKMCIA MW KOPPO3UWU Pa3bEMHbIX COeaANHEHW
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€ Hanuuums),
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3aWMLLAOLLNIA y3eN ra30BOro CEHCOpa ra3oaHanm3atopa. Ecam 3awmnTHbIN KOXKYX NOABEPrcA CUbHBIM
MEXaHUYECKMM MOBPEXAEHUAM UAN KOPPO3UWM M3-33 YEro HapylleHa ero LLenoCTHOCTb, Tpebyetcs
3aMEHUTb ero u3 TexHonornyeckoro pesepsa (3UM). JaHHyo npoueaypy AONYCKaeTcs NpousBoAUTb
6e3 OTKAOYEHUA NUTaHMA NPUBOopa, T.K. LENOCTHOCTb B3PbIBO3aALWMLWEHHOW 060104KM TUNa d npwm
YKa3aHHbIX AeMCTBUAX HE HapyLllaeTcs.

6) OTKPYTUTb 3aWMUTHBIN KOXKYX (MNM NPOTMBOAOMKAEBYIO HAcaAKy B CNydYae eé Hanmuua) u
OCMOTPETb ero U3HyTpu. ECnn oTBEPCTUA KOXKYXa 3aNOIHEHbI TPA3bI0 MAKN FPA3b MMEETCA BHYTPU, TO
HeobXoAMMO MPOMbITb KOXYX BOAOM A0 YCTPAHEHUA 3arpAa3HeHuA. ECnv 3aWMTHBIN KOXKYX U3HYTPU
nogBeprca Kopposuu, TpebyeTcs 3ameHUTb ero M3 TexHosnormyeckoro pesepsa (3UM). OaHHyto
npoueaypy ALOMNyCKaeTcA Npou3BoauTb 6e3 OTKAYEeHMA NUTaHMA npubopa, T.K. LLENOCTHOCTb
B3PbIBO3ALLULLEHHON 060104KM TUNA d NPU YKa3aHHbIX A4EeMACTBMAX He HapYyLLAeTCs.

7) OcmoTpeTb y3en ceHcopa. Ecnm dpunbTp-ceTka 3arpAsHEH, TO HEOHXOAMMO OTKPYTUTb ramky
duKcaumm punbTpa M NPOMbITb GUABTP-CETKY BOAOM NMBO NPOAYTb CXKATbIM BO34YXOM.

B cnyyae BblABNEHUA CnefoB KOppo3nuu GUAbTPA-CTEKM UAM HEBO3MOXKHOCTU €ro MoJHOM
OYUCTKK, TpebyeTcAa 3ameHUTb GUABLTP-CETKY W3 TexHonormyeckoro pesepsa (3UM). [AdaHHyo
npoueaypy ALOMNyCKaeTcA Npous3BoaUTb 6e3 OTKAYEeHMA NUTaHMA npubopa, T.K. LEeNOCTHOCTb
B3PbIBO3ALLMLLEHHON 060104KM TUNA d NPU YKa3aHHbIX AEMACTBMAX HE HAPYLLAETCA.

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

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

10) MpoBepbTe 3aTAMKKY B3PbIBO3ALUMLLIEHHbIX KabenbHbiX BBOAOB M 3arnywek UITM-13M.
OcnabneHHble KabenbHble BBOAbl WM 3arfylWKW cnegyeT NOATAHYTb, MCNOAb3yA COOTBETCTBYIOLLUN
MHCTPYMeHT. Ecnm KabenbHbli BBOA WAM 3arayllka MOABEPrAMCb CUAbHLIM  MeEXaHUYEeCKUM
NoBpPEXKAEHUAM AU KOPPO3UM, U3-33 YEro HapYLLEHA ero UenoCTHOCTb AU HEBO3MOXHA NOATAMKKA,
3aMeHUTe NOBPEXKAEHHbIN 3N1EMEHT U3 TEXHO/IOTMYecKoro pesepsa (3MM).

11) OcmoTpuTe KpenexkHble getanu, pukcupyowme UIM-13M K Hecylwlehn KOHCTPYKUUM Ha
npegMmeT MX LEeNOCTHOCTWU, a TaKKe NnpoBepbTe MX 3aTAXKy. OcnabneHHble 3/1eMeHTbl KpenseHus
HeobxoaMMO MNOoATAHYTb, WUCNOJIb3yA COOTBETCTBYHOLWMA UHCTPYMEHT. EcnmM anemeHTbl KpenexHbix
AeTaneln NnoABepranucb KOPPO3nUN UAN UMEIOT MEXaHMYECKME NOBPEXAEHMA - TpebyeTca ux 3ameHa 13
TexHonormyeckoro pesepsa (3MN).

12) OcmoTpuTe MapKUPOBKY 3a3emneHun Kopnyca UFM-13M Ha npeameT eé LenoCTHOCTU U

yuTaemoctTu. EcanM MapKMpoBKa 3a3eM/IeHUs OTCYTCTBYeT WM MoBpexaeHa - Tpebyetca eé

40



TexHMnyeckoe O6Cﬂy>KMBaHMe

BOCCTaHOBUTb, MCNOb3yA STUKETKY 3a3eMJIEHUA U3 TEXHOI0rMYecKoro pesepsa (3UM).
13) Yb6eantecb B HaMYMe HaAEKHOIO 3a3eMIeHNA Kopnyca, ANA 3TOro:

- ybepguTechb, YTO NPOBOJ, 3a3EMIEHMA HAXOANTCA B KOHTAKTE C KOPMYCOM ra3oaHannsaTopa;

- NpoBepbTe 3aTAXKY BUHTA 3a3eMeHns. Ecam BUHT ocnabneH, To ero o6xoanmMo NoATsAHYTb,
MCNONb3yA COOTBETCTBYIOWMA UHCTPYMEHT. [loABEeprHyTble KOPPO3UM WU  MEXaHUYECKUM
NoOBPEXAEHUAM KOHTAKTHblE 3/1leMeHTbl TpebyeTca 3aMeHnTb U3 cocTasa 3UMM;

- OCMOTpMUTE NPOBOA 3a3eMeHMA OT KOpPMyca ra3oaHaan3aTopa A0 WKHbI 3a3eMAEHUA HA
npegmet ero LenoctHoctu. Mpun obHapyKeHMn obpbiBa NPOBOAA 3a3eMIEHUA U HAPYLUEHUA €ero
3aLWUTHOM M30NAUUM — 3aMEHNTE AaHHbIN NPOBOA,.

PekomeHayeTcA NOKPbIBaTb MeCTa COegMHEeHNA NPoBOAa 3a3eM/IeHMNA C BUHTOM 3a3eM1eHunA
Kopnyca UTM-13M 1 BUHTOM KpenAeHus K LUMHE 3a3eMNEHNA KOHCUCTEHTHOM CMA3KOM ANA CHUXKEHUA
B/INSIHUA NOTOAHbIX YCA0BUIM HA HAAEKHOCTb KOHTaKTa.

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

pyKoBOACTBA.

4.3 3ameHa rasoBoro ceHcopa

MpumeyaHue:
® MIM-13M B cocTaBe C 3/IEKTPOXMMMUYECKMMU Fa30BbIMK CEHCopamn TpebytoT
1 nepuogMyYecKon 3aMeHbl CEHCOPA, T.K. INEKTPOXMMMUYECKMNE Fa30Bble CEHCOPDI
MMEIOT OrPaHUYEHHbIN Pecypc MCMO/Ib30BaHMA, a TaKKe NoABEpPKEHbI «OTPaB-

NeHUIO» MPU NPEBbILLIEHUM AMana3oHa U3MePEHUs UKW BO3AENCTBMA CUPTOB U
APYrUX arpeccuBHbIX MapoOB M ra3os.

NTM-13M B coctaBe ¢ $OTOMOHU3ALMOHHBIMU CEHCOpPaMK TpebytoT nepruoau-
4yeckoro obcny»KMBaHMA CEHCOpPa — OYWUCTKM SIaMM UAU CMEHbI 3IEKTPOAHbIX
¢dunbTpos. O6cnyKMBaHMe cnesyeT NPOU3BOAUTL C NEPUOANYHOCTBIO, YKA3aH-
HOM NPOWU3BOAMUTENAMM YCTAHOB/IEHHbIX FA30BbIX CEHCOPOB MBO Npu notepe
YyBCTBMTENBHOCTU NOC/E BO3AEMNCTBMA HAa CEHCOP ra30B U MapoB, CKAOHHLIX K
06pa30BaHMIO NONIMMEPHbIX MIEHOK.

MIM-13M B cocTaBe C ONTMYECKMMW T[a30BbIMW CEHCOPaMWU He TpebytoT
obcnyXuMBaHUA ceHcopa, T.K. 60/blyO YacTb BO3AENCTBMIA CEHCOP cnocobeH
KOMNeHcnpoBaTb PU3NKOM cBOEM PaboTbl U MaTEMATUYECKMMM anropuTMamMu.
3ameHa onNTUYEeCcKOoro ra3oBOro ceHcopa TpebyeTca TONIbKO B C/lyYae BbIXOAa ero

13 CTpoA.
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BHumaHue!

Mpu 3ameHe 31eKTPOXMMUYECKUX N GOTOMOHU3ALMOHHBIX Fa30BbiX CEHCOPOB
TpebyeTca obeperatb MX OT BO3AENCTBMA CMUPTOB, PAacTBOPUTENEN M NPOUNX

arpeccMBHbIX CPeJ, a TaK¥Ke OT ra3oB M NapoB, CKAOHHbIX K 06pa3oBaHMIO NOAN-
MEpPHbIX NNAEHOK. PaboTbl NO CMeHe rasoBoOro ceHcopa TpebyeTca NpoBoAUTL B
XOPOLLO NPOBETPMBAEMOM MOMELLEHUM.

4.3.1 NepeyeHb Tpebyemoro 060pyf0BaHNA U UHCTPYMEHTOB:
- Habop OTBEPTOK;
- KOMMJIEKT CMEHHbIX GUNbTPOB;
- BeTOWb, BOAA (ecnu TpebyeTca AONONHUTENBHAA YMCTKA 3aWMUTHOIO GUNbTPA-CETKN);

- Ta30BbllA CEHCOP A8 3aMEHbI.

(AT - e —
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, CEHOOPA |
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: MPMICAMHOTO
,-l g SAHLLA 1
-

PucyHok 29:

A) PacnonokeHue yacTel 3alWmnTHOro puabLTPa ra3oBoro CeHcopa
B) PacnonorkeHune yacTei Npu cMeHe rasoBoro ceHcopa

MpumeyvaHue:

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

jud @

ypem onunun o6orpeBa CeHCopa, a UMEHHO:

- Np1bopbI C ONTUYECKMM CEHCOPOM (M3roToBneHHble c 04.2023 r.).
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4.3.2 CHATMe ra3oBOro ceHcopa:

1) Y6eputech, 4To razoaHan3aTop obecToyeH.

2) OTBepHUTE raiiky KpenaeHua 3aWmTHOro GuabTpa — CETKM.

3) U3Bnekute punbTp-ceTKy. MpMU HaNMUMK ero 3arpA3HEHUI NPOMOWNTE ero B Bo4e U HacyXo
BbITPUTE BETOWDbIO. [PU HANMUYUKN CUNBbHBIX 3arPA3HEHUI GUAbTPA — CETKN J,0NYCKAeTCA NPOMbITb €ro
pacTBOPUTENAMM MU CNUPTOM (JaHHble paboTbl TpebyeTca NPoBOAUTL BAA/IM OT FA30BOr0 CEHCOPA,
KOTOpPbIN NAaHMPYETCA YyCTaHaB/AMBaTb B ra30aHaNM3aTop), NOCAe Yero NPOMOMTE ero NPOTOYHOMN BO-
A0 1 BblaepKunte GUAbTP YUCTOM 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-13M ¢ oborpesom
ceHcopa. Y moaenei bes oborpesa ceHcopa AaHHas AeTab OTCYTCTBYET).

7) CHMMUTE CTapbli ra3oBbi CEHCOP. YTUAM3AUMUIO SNEKTPOXMMUYECKUX CEHCOPOB KUCNO-
poAa M TOKCUYHbIX ra30B HEOBXOAMMO NPOBOAUTL IKOOrMYecKM HesonacHbIM cnocobom B COOTBET-
CTBMM C MECTHbIMM HOPMATUBHbIMW aKTaMM NO OpraHu3aummn cbopa/yaaneHms OTXOAO0B M 3aKOHOAa-
TeNbCTBOM 06 OXpaHe OKpyKatoLLen cpeabl.

Mpu HeobxogmmocTn nposectn obcnyxkmBaHne GOTOMOHMA3ALMOHHOTO CEHCOpPA — BbINOA-
HUTE AaHHYK OMepaunio B COOTBETCTBMM C PEKOMEHAAUMAMM Npon3BoauTeNna ceHcopa. MNpu paboTe
peKOMEHAYETCA N0/Ib30BATLCA TO/IbKO OPUIMHANIbHBIMW MaTePUAIAMM U 3aNaCHbIMM YacTAMM, Npeso-
CTaB/IEHHbIMW MPOM3BOAUTENIEM FA30BOr0 CEHCOPA NN 0dULMANBbHBIM AUCTPUOBIOTOPOM.

4.3.3 YcTaHOBKa ra3oBoro ceHcopa:

1) YcTtaHoBMTE HOBbIN (MAK Npoweawmnii 06CNyKMBaHME) ra30BbI CEHCOP B MOCAZ04YHOE Me-
cto UTM-13M. PacnonoxeHne KOHTaKTHbIX BbIBOAOB CEHCOPOB UCKAKOYAET BO3MOXHOCTb HEMPaBub-
HOW YCTAHOBKM.

2) YcTaHoBUTE NPUKMMHON dnaHel,.

3) HaxusuTe TpM BUHTA KpenaeHUa NpUKMMHOro daaHua.

4) 3aTAHUTE BUHTbI KPENAeHUA NPUMKMMHOIO dpnaHua. PekomeHayeTca NnocneoBaTeslbHO 3a-
TAHYTb BUHTbI, @ 3aTEM NPOBEPUTb 3ATANKKY.

5) YcTaHOBWUTE 3alUUTHBIN PUABLTP-CETKY U MPUKMUTE €ro rakon KpenseHuA 3alUTHOro

dunbTpa.

43



TexHMnyeckoe O6Cﬂy>KMBaHMe

4.4 OunctKa 3awmuTHOro puabTpa rasoBOro ceHcopa

BHumaHue!

Mpu 3ameHe 3N1eKTPOXMMUYECKUX U GOTOMOHU3ALMOHHBIX Fa30BbiX CEHCOPOB
TpebyetcAa obeperaTb Mx OT BO3AENCTBUA CMUPTOB, PACTBOPUTENEN U NPOYNX

arpeccmMBHbIX cpen, a TakKXKe OT ra3osB U NapoB, CK/IOHHbIX K o6pasoBaHmo nonwu-

MEPHbIX NNEHOK.
4.4.1 PaboTbl N0 0YNCTKE GUNLTPOB ra30BOr0 CEHCOPA A0MYCKaeTcAa NPOM3BOANUTb NO MECTy

yctaHoBKM UTM-13M 6e3 ero oTkao4eHMA 1 AeMmoHTaxa. PaboTbl, npoBogMmble Npu o4ncTke Guib-
TPOB, He HapyLWwatoT BUA, 1 cnocobbl obecneveHns B3pbIBO3aLLUTbI ra30aHaAn3aTopa.

4.4.2 NepeyeHb Tpebyemoro 06opyaoBaHNA U UHCTPYMEHTOB:

BETOLWb, BOAQ;
- LWETKa 41 MeXaHMYEeCKOM OYUCTKM C MENIKMM BOPCOM (ZOMNYCKAeTCs NPUMEHEHME XY-
[OYKECTBEHHbIX KUCTOYEK C KECTKMM BOPCOM);
- 3anacHou GpUNbTp-ceTKa (NP HEBO3MOMXKHOCTU OYMCTKM 3arpA3HEHUI)
- CMeHHbI ¢ToponaacToBbit GuUAbTP-membpaHa ra3oBoro ceHcopa (ecamn ¢Toponna-
cToBble GUABTP FA30BOTO CEHCOPA TaKMKe NOABEPrcA 3arpA3HEHMIO).

4.4.3 Mpwn 3ameHe ra3oBoro CEHCoOPa MU OYUCTKE 3aLUUTHOTO GUNbTPA PYKOBOACTBYUTECH CXe-
MOW, NpuBeAEHHOM HA pUcyHKe 29 (cm. n.4.3 «3ameHa ra3oBoro ceHcopay).

4.4.4 OuyncTKa/3ameHa 3aWmUTHbIX GUAbTPOB:

1) OTBepHUTE raiKy KpenaeHuA 3aWmnTHOro GUbTPa — CETKY;

2) UsBnekute PpunbTp-ceTKy. Mpu HaNNYMK ero 3arpsisHEHUM NPOMOWTE ero B BOAE U HaCyXo
BbITPUTE BETOLWbIO. MPM HANNMYUKN CUNBHBIX 3arpA3HEHUN GUNbTPA — CETKM AO0MYCKAETCA NPOMbITb €ro
pPacTBOPUTENAMU MU CNUPTOM (JaHHble paboTbl TpebyeTca NPoBOAMUTL BAA/IM OT FA30BOr0 CEHCOPA,
KOTOpPbIN NAaHMpPYyeTCA yCTaHaBAMBaTb B ra30aHaM3aTop), Nocae Yero NpomMoiTe ero NPOTOYHOM BO-
A0MN 1 BblaepXuTe GUAbTP YNCTOM BOAEe He meHee 15 MUHYT.

MpY HEBO3MOXHOCTU OYNCTKN PUNbTPA-CETKM 3aMEHUTE €ro Ha HOBbIW;

3) Ecnm pToponnacTtoBbivi GUALTP FrA30BOro CEHCOPA NPUCYTCTBYET M NOABEPTCA 3arPA3HEHUIO
— 3aMeHUTe ero CMeHHbIM ¢GUNbTPOM. Mpn HEOBXOAMMOCTU CHATUA FA30BOrO CEHCOpPa A/1A 3aMeHbl
¢dTOponnacToBoro membpaHHoro GuabTPa — PYKOBOACTBYMTECH YKa3aHMAMM N.4.3 «3ameHa ra3oBoro
ceHcopay;

4) Yb6eaunTecb, Y4TO 3aWUTHbIN GUNLTP-CETKA NOSHOCTbIO BbICOX MOCAE OYUCTKU U YCTaHOBUTE
ero Ha MecTo;

5) 3aBepHUTE raiky KpenieHua 3aWmTHOro GuUabTpa-ceTKu.
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5 TpaHcnopTupoBaHue U XpaHeHue

5.1 TpaHcnopTupoBaHue

5.1.1 TpaHcnopTtuposaHne UIM-13M B ynakoske npeanpuATUA-U3roTOBUTENA A0NYCKaeTCcA
NPoOu3BOAUTLCA aBMA, KENe3HOAOPOXKHbIM, BOAHbIM, ABTOMOOWAbHBIM WAM WHbBIM BUAAMM
TPaHCNOPTa B 3aKPbITbIX TPAHCMOPTHbIX CPEACTBAX, a TAKXKe B repMeTU3NPOBAHHbIX OTCEKaX CAaMONETOB
B COOTBETCTBMM C MpPaBUAAMW MEPEBO3KU TPYy30B, AEWUCTBYIOLWMMM HA COOTBETCTBYIOLLEM BUAE
TpaHcnopTa.

5.1.2 UTM-13M B npouecce TPAHCNOPTUPOBKN B TPAHCMOPTHOM Tape 3aBOAA - U3rOTOBUTENSA
COXPAHAKT CBOWN XapaKTEPMUCTMKU NOCAE BO3AENCTBUA HA HUX CNeAYIOLWMX KAMMATUYECKNX PaKTOPOB:

- TemnepaTypa OKpyKawuero sosgyxa: ot -60°C go +60°C;

- OTHOCUTEeNbHanA BNaX¥KHOCTb Bo3ayxa: oT 0% a0 100% 6e3 KoHaeHcaLuu.

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

TUPOBKMW.

Mpn HEBO3MOXKHOCTM COBNIOAEHUA [AHHbBIX YCNAOBUI Nepes, BKAKYEHUEM
NIM-13M gna ctabmunmsaumm XMMmMYeCKUX NPOLLECCOB B 3N1E€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-13M B TpaHCMNOPTHOM Tape COXPaHAIT CBOU XapaKTEPUCTUKMN NOC/ie BO3AENCTBMA
Ha HUX CNeayoWwmx MexaHnyeckmx GakTopos:
- cuHycoupaanbHasa Bubpauwmsa (rpynna ucnonHenma F2 TOCT P 52931-2008);
- eAVHWYHbIe yaapbl ¢ yckopeHuem ao 30 g.
5.1.4 Bo Bpems NOrpy3oyHo-pasrpy3oyHbix paboT u TpaHcnoptuposBaHua, UIM-13M B
yNaKoBKe He [O0/KHbl MnoABepraTbCA Pe3KMM yaapam, BO3AENCTBUMIO aTMOCPEPHbIX OCAAKOB,

pacTBopuTenei, NPOUYNX arPeCCUBHbBIX *KUAKOCTEN U NAPOB.

5.2 XpaHeHue

5.2.1 UTM-13M 1 3KcnAyaTauMOHHAA AOKYMEHTAUMA YIOXKEH B NOKEMEHT U3 BCNEHEHHOrO

MBX. JloxkemeHT nomelLLéH B KOPOOKY 13 KapToHa. KapToHHaA KopobKa ¢ ra30aHanM3aTopoM OK/leeHa
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NONANITUIEHOBOM IEHTON C INMKUM C/IOEM.

5.2.2 UTM-13M B ynakoBKe NpeanpuATUA-U3roTOBUTENA PEKOMEHAYETCA XPaHUTb HA CKNagax
NOCTaBLMKA U NoTpebutena B ycnoBuAx xpaHeHUA He Huxe 3 no FOCT 15150-69. Mpu xpaHeHumn
NIM-13M 1 ynakoBKy cneayeTt obeperaTb OT NONagaHUA BOAbI, @ TaKXKe BO34ENCTBUA pacTBOpUTENEN
N NPOYMUX arPeCcCUBHbIX *KUAKOCTEN N NAPOB.

5.2.3 PaccTtofiHMe mexay OTONUTEeNbHbIMU YCTPOMCTBAMMU XpaHuanw, n UM-13M pomkHO

6bITb HEe meHee 0,5 m.

MpumevaHue:

®
Mpw xpaHeHnn UTM-13M cnegyet yumTbiBaTb, UTO PEKOMEHA0BAHHbIE YC/I0BUA XpaHe-
l HWA OT/INYAIOTCA B 3aBUCMMOCTM OT TUMA YCTAHOB/IEHHOTO ra30BOro ceHcopa. Hanbonee

noABeprKeHbl BAMAHUIO BHeWHen cpeabl MTM-13M B cocTaBe C 3/1eKTPOXMMNYECKMMMU
CeHcopamum.

5.2.4 PekomeHpoBaHHble ycnosuaA xpaHeHua UTM-13M npuseseHbl B Tabanue 8.

Tabaunua 8 — Ycnosus xpaHeHunsa UTM-13M

YcTaHOBNEHHbIN TMN . OTHOCUTEeNbHanA BNAXKHOCTb, %
Temnepatypa, °C
rasoBoro ceHcopa (6e3 o6pasoBaHMA KOHAEHCaTA)
OnTnyecknit ot 010100
— ot -60 no +60
POTOMOHM3AUMOHHbIN ot 0 go 100
DNEKTPOXMMUYECKNIA o1 -20 o +50 ot 20 go 85
MpumeyaHus:

1) He ponyckaetcs xpaHeHne UIM-13M (He3aBMCMMO OT TUNA YCTaHOB/JIEHHOrO ra3oBOro
ceHcopa) Npu TemnepaTtypax Bbiwe +60°C n Huxke -60°C.

2) OonyckaeTca xpaHeHne UTM-13M ¢ ycTaHOBAEHHbIM 3/IEKTPOXMMMYECKMM Fa30BbIM CEH-
copom npu TemnepaTtypax Huxe -20°C (Ho He HuxKe -60°C). MNMpu aToM cneayeT yunTbiBaTb, YTO B I/1EK-
TPOXMMUYECKOM ra30BOM CEHCOPE BO3MOXKHO 3aMep3aHue INeKTpPoamTa.

3) B cnyyae xpaHeHua UTM-13M c ycTaHOB/NIEHHbIM 3/1EKTPOXMMUYECKMM Fa30BbIM CEHCO-
pom Npu TemnepaTtypax Huxke -20°C, nepen, BkAoYeHuem Tpebyetca Bbiaepxate UTM-13M npu Tem-
nepaType Bbiwe +10°C He meHee 24 Y4acos.

5.2.5Mo wucteyeHun cpoka 3awmTtbl 6e3 nepekoHcepBaumn WUIM-13M [onKHbI ObiTb

NnepeKkoHCepPBUPOBaHbI.
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BpEMS.

47

5.3 KoHcepBauusa n nepesopg Ha XxpaHeHUue

5.3.1 KoHcepBauus BbINONHAETCA Nepes, BbiIBOAOM Npubopa M3 aKcnayaTaumm Ha AIUTENIbHOE

5.3.2 NopAaoK KoHcepBauuu:

CHMMMUTE NpmMbop CO LWITAaTHOrO MecTa U NepemecTuTe B OTaniMBaemoe nomelieHue. B
nomeLleHue, rae byaeT NpoBoAUTLCSA KOHCEPBALMA AOMKHbI OTCYTCTBOBATb Napbl pac-
TBOPUTENEN M NPOYMX arPeCCUBHbIX BELLECTB;

BblaepKuTe Npmbop npu temnepatype ot natoc 10°C go natoc 35°C He meHee 12 Yyacos;
OYMUCTMTE BHELLUHIOK NOBEPXHOCTb Kopnyca npubopa oT 3arpasHeHui. [Insa 0YNCTKK no-
BEPXHOCTU PEKOMEHAYETCA MPUMEHATb CyXyt0 BeTOWb. MpU CUAbHbLIX 3arpA3HEeHUAX
oYnCTMTE Kopnyc Nnpmnbopa NP1 NOMOLLM MbIIbHOTO PAacTBOPA, 3aTEM BbITEPEB CMOYEH-
HOM B YMCTOW BOAe BeTOWNbIO. MpocywmnTte npubop nocne O4YNCTKM BHELWHEN NOBEpPX-
HOCTW KOpnyca;

OTKPOMTE KPbILKY Kopnyca npnbopa M Cyxoi BETOLWbIO yAannTe 3arpA3HeHUs U Nbiib
BHYTPW Kopnyca. Mpu HannumMm BHYTPM KOpMyca BAarM UAM KOHAEHcaTa Npocywunte
npubop;

CMakbTe pe3bby KpbILWKK Kopnyca ra3oaHan3aTopa aHTUPPUKLUMOHHON CMa3Koi. Pe-
KOMEHAYETCA MCNONb30BaTb 414 3TUX Liene NpUMeHAeMYI0 NPy NPOM3BOACTBE ra3o-
aHanusatopos cmasky TOM®/10OH XCK-240;

3aKpoiiTe KpbIWKY Nnpubopa n nomectuTte NprMbop B 3aBOACKYHO yNnakoBKy. Ecau 3aBoa-
CKaA YMaKOBKa He COXpaHWMNacb, MOMeCTUTe NPUBOpP B KAPTOHHYK KOPObOKY noaxoan-
Lero pasamepa 1 ynaoTHUTe NtobbiM HaNONHUTENEM, HE HAaKaN/IMBAKOLLMM BAAry B Npo-
Lecce XxpaHeHuA (B KaYecTBe HAMONHUTENSA MOMKHO MCMO/b30BaTb INCTbI CMATON BO-
WEHOM yNnakoBOYHOM Bymarv mam BO3AYLHO-Ny3blpbKOBasA NAEHKa). HanonHuteno
OONXKEH NPenATCTBOBaTb CBOOOAHOMY NepemelLLeHNto Npubopa BHYTPU YNaKOBOUYHOM
KOPOOKKN Npn NnepeHOCKe U XpaHeHUw;

3aKpoiiTe KOPOOKY M OKNenTe CKOTYEM;

XpaHuTe Nnpnbop, NpoLeaLwmnii KOHCEPBALMIO B YCIOBUAX aHANOTUYHbIX YKa3aHHbIM B

pasgene «XPAHEHUE».



YTunusauna

6 YTunmsaums

BHumaHue!

Mpu ytmnausaumm WUIM-13M  cnepyeT pyKoBOACTBOBATbCA TpeboBaHMAMMU
FOCT 55102-2012 («PecypcocbepexkeHune. ObpalleHne ¢ oTxogamu. Pykosoa-

cTBO no 6e3onacHomMy cbopy, XpaHEHUIO, TPAHCNOPTUPOBaHMUIO U pa3bopKe OT-
paboTaBLIEro 3N1eKTPOTEXHUYECKOTO U 3NEKTPOHHOIO 060pyA0BaHUSA, 33 UCKAIO-
YeHMEeM PTYTbCOAEPIKALLUNX YCTPOUCTB U NPMUOBOPOB.»).

TaKXe cneayeT pyKoBOACTBOBATLCA APYTMMU MECTHbIMM/PErMoHanbHbIMMN HOP-

MaMun N npasuaamum nNpn X Haanvnn.

6.1 Uudopmauma o cogepKaHUM AParoueHHbIX MeTannos

lasoaHanmsatop UTM-13M He3aBUCMMO OT MOAENN U TUMA YCTAHOBAEHHOIO ra3oBOro CeH-

COpa He COAEPKUT AParoLeHHbIX MeTaNN0B.

6.2 UHdopmauma 0 pTYTbCOAEPIKALMX MaTepruanax U KOMNOHEHTaxX

lfa3oaHanmsatop MTM-13M He3aBUCMMO OT MOAENN U TUMNA YCTAHOBAEHHOIO ra30BOroO CeH-
COpa He COAEPKUT PTYTb U/UAN PTYTbCOAEPKALLUX KOMMNOHEHTOB.

Mopaenu razoaHanunsatopos UIM-13M B cocTaBe C YCTAaHOB/IEHHbIMWU ONTUYECKUMU U PO-
TOMOHWU3AUMOHHbIMW CEHCOPAMM He CoaepKaT BpeaHbIX, TOKCUYHbIX, CAMOBOCMN/IAMEHAIOLWMXCA, KaH-
LepPOreHHbIX U MHbIX OMACHbIX ANA OKPY)KAIOLWLEN cpebl M 340P0BbA YE/I0BEKA BELLECTB U KOMMOHEH-
TOB. [laHHble MOoAMPUKALMM ra30aHAIN3ATOPOB OTHOCATCA K V Knaccy onacHOCTM OTXO40B (MpaKkTuye-
CKM HeonacHbIe 0TX0Abl) U MOTYT 6bITb NepeAaHbl Ha yTUAM3aLUMIO 6e3 4ONONHUTEIbHOW NOATOTOBKM.

Moaundukaummn razoaHanmnsatopos NIM-13M B cocTaBe C 3INEKTPOXMMUYECKMMU Fa30BbIMMU
CEeHCOpaMu coaep KaT B CBOEM COCTaBe KUCNOTbI U/uUan cBUHel,. PekomeHayeTca nepen nepeaayent Ha
YTUAM3aLMIO NPOUN3BECTU YAaANEHUE INEKTPOXMMUYECKOrO ra3oBoro ceHcopa. Nocne yganeHma anek-
TPOXMMMYECKOTO ra30BOro ceHcopa Npmnbop OTHOCUTCA K V K/laccy OMacHOCTU OTX0A40B (MpaKTUYeCcKu
HeonacHble 0TXoAbl).

CHATbIE 3N1EKTPOXMMUYECKNE CEHCOPbI COAepKaT B CBOEM COCTaBe KUCNOTbl U/UNK CBUHEL, U
AOKHbI 6bITb YTUAN3NPOBAHbI COrNAcHO TpeboBaHMAM NPOU3BOAUTENIEN CEHCOPOB MW COTNACHO Tpe-
6oBaHMAM 0bpalLeHMnam c oTxogamu Il Knacca onacHOCTU OTXOA0B (YMEPEHHO ONacHbIE), ECU HE YKa-

3aHO MNHoe.
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MpunoxxeHue b

MNepeyeHb HOPMATUBHOK AOKYMEHTaLUN

Tabnuua 6.1 — MNepeyeHb HOpMmaTUBHOM AoKyMeHTauun UTM-13M

0603HaueHne HA

| HanmenosaHue H4

CraHpapTbl TAMOXKEHHOTO COolo3a

TPTC012/2011

TexHW4Yeckuit pernameHT TamoxkeHHoro cotosa "O 6esonacHocTM 0bopyaoBaHUA ann
paboTbl BO B3pblBOONACHbIX cpeaax”

TP TC 020/2011

TexHUYecknit pernameHT TaMOXKEHHOTO COt3a "INEeKTPOMarHMTHaA COBMECTUMOCTb
TEXHUYECKUX cpeacTs”.

B3pbiBo6€30NacHOCTb

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

B3pbiBoonacHble cpeabl. YacTb 0. O6opyaosaHune. Obwue TpebosaHua (c MonpasKoi)

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

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

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

B3pbiBoonacHble cpeapbl. YacTb 10-1. KnaccudpuKkaums 30H. BapbiBoonacHble ra3oBble
cpeapbl

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

B3pbiBoonacHble cpeapl. YacTb 10-2. KnaccudpuKkauma 30H. BapbiBoonacHble nblnesbie
cpeapbl

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

B3pbiBoonacHble cpeabl. YacTb 11. ObopyaoBaHMe C BUAOM B3PbIiBO3aLLUTbI MCKpobes-
ONacHasn 3/1eKTPUYECKanA Lenb «ix»

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

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

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

B3pbiBoonacHble cpeapl. YacTb 26. O6opyaoBaHME C YPOBHEM B3PbIBO3aLLNUTLI 060pY-
aoBaHua Ga

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

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

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

B3pbiBoonacHble cpeabl. YacTb 1. ObopyaoBaHue ¢ BUAOM B3PbIBO3aALLMUTbI 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)

B3pbiBoonacHble cpeabl. YacTb 29-1. Na3oaHanmnsatopbl. TpeboBaHMA K 3KCyaTaum-
OHHbIM XapaKTepUCTUKaM ra30aHaN3aTopoOB rOPHOYNX ra3oB

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

B3pbiBoonacHble cpeabl. YacTb 29-2. NasoaHanmnsatopbl. TpeboBaHMA K BbI6OPY, MOH-
TaXXy, NPUMEHEHMIO U TEXHUYECKOMY 0BCNYKMBaAHUIO rAa30aHAIN3ATOPOB rOPHOYMNX ra-
30B M KMCAopoaa

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

B3pbiBoonacHble cpeabl. YacTb 29- 3. [a30aHanm3aTopbl. PyKoBoACTBO NO PpyHKLMO-
Ha/bHOW 6€30MaCcHOCTM CTALLMOHAPHbIX FA30aHANUTUYECKUX CUCTEM

rOCT 31442-2011
(EN 50303:2000)

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

FOCT 31613-2012

dneKTpocTaTUyeckasa nckpobesonacHocTb. ObwmMe TexHUYeckmne TpeboBaHMA N me-
TOAbI UCMbITaHUN

INeKTPOMarHMTHaA COBMeCTUMOCTb

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

O6opynoBaHMe 31eKTpUYEcKoe 41 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 TEXHUYECKMX CPEACTB /IeKTPOMArHUTHaA. YcTOoMUYMBOCTb K pagnoya-
CTOTHOMY 3/1EKTPOMArHUTHOMY MO0, TDE6OBaHMH M MmeToabl UCNbITaHUM

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

CoBMeCTMMOCTb TEXHUYECKMX CPEACTB /IeKTPOMArHUTHaA. YCTOMUYMBOCTb K HaHOCe-
KYHOHbIM MUMNYIbCHbIM MOMEXaM. TpE6OBaHMF| N MeToabl NCnbITaHUM

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

JNeKTpoMarHuTHaa coemectumoctb (IMC). YacTb 4-5. MeTogbl UCNbITAHWUA U U3MeEpe-
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)

DNeKTpoMarHuTHaa coBmectumocTtb (IMC). YacTb 4-29. MeToabl UCMbITaHUIA U U3Me-
peHunit. UcnbiTaHWA Ha YCTOMUYMBOCTD K MPOBAIaM HaMpPAXKEHWUA, KPAaTKOBPEMEHHbIM
npepbIBAHUAM N U3MEHEHUAM HaNPAXKEHUA Ha BXOAHOM NOPTE 31eKTPONMTaHMA Nno-
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

rOCT 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-13m

Tabnumua .1 - OCHOBHble MeTPOoJIorMYyeckue xapaktepmnctnkm UM-13m

n
pepensl ) Npeaen
AonycKaemoi onVeKae-
ocHosHo1Y Aomy
Moro Bpe-
. . . NOrpeLHocTH
Onpegensembiii | [nanasoH usmepeHunii o6bemHol 2onn > MeHU
abconloTHOM,
KOMMOHEHT onpeaensieMoro KOMNOHEHTa yCTaHoB-
o6bemHan
OTHOCU- | NleHUs no-
Aaons onpe- o o
TENIbHOW | Ka3aHwuii
Aensemoro
T0,91 c
KOMMOHEHTa
INEKTPOXUMUYECKME AAaTYUKM
Kucnopog (02) ot 0 10 30% +0,5 % - 20
ot 0 no ot 0 go 30 mnnt BKA. 3 mant - 30
500 manH? cB. 40 1o 500 mnH? - +10 %
Okcmnp yrnepopaa ot 0 go ot 0 no 40 mnH?! BKA. +4 Ml - 30
(co) 2000 mnaH? cB. 40 no 2000 mnH1BKA. | - +10%
ot 0 0 ot 0 go 50 maH! BKA. +5 maH? - 30
5000 mnH? cB. 50 80 5000 maH1BKA. | - +10 %
ot 0 0 ot 0 o 7,5 MnH-1 BKA. +1,5mant | - 30
CepoBogopog, 100 maH? cB. 7,5 no 100 max-1 - +20 %
(H2S) ot 0 g0 ot 0 go 15 max! BKkA. +3 maHt - 25
2000 mnaH?t cB. 15 no 2000 mnH? - +20%
ot 0 no ot 0 go 1 maHt BrA. 0,2 maH?t | - 60
10 mnH?t ce. 1 o 10 mant - +20 %
ot 0 g0 ot 0 go 2 maHt BKA. 0,4 maHt | - 120
X cl
nop (Clz) 50 maH? cB. 2 70 50 man*? - +20 %
ot 0 0 ot 0 8o 2 maH? BKA. +0,4 maHt | - 30
200 mnn? cB. 2 00 200 man? - +20 %
ot 0 g0 ot 0 go 1 maH?t KA. 0,1 mant | - 70
10 mnH?t ce. 1 o 10 mant - +20 %
ot 0 no ot 0 go 10 mnnt BKA. 2 mant - 70
UnaHucTbIi 30 mnH-1 cB. 10 o 30 maH? - 120%
Bogopos, (HCN) ot 0 g0 ot 0 go 10 maH! BKA. +2 maHt - 120
50 maH? cB. 5 70 50 man*? - +20 %
ot 0 g0 ot 0 go 10 mnH? BKA. 2 maH? - 120
100 manH? cB. 5 00 100 man? - +20 %
ot 0 0 ot 0 go 10 maH! BKA. +2 maHt - 40
100 mnn? cs. 10 go 100 maH? - 20 %
ot 0 g0 ot 0 o 20 mnH?! BKA. +4 Ml - 40
A NH
mmvak (NHe) | 360 mait [ ce. 20 40 300 man® - £20 %
ot 0 no ot 0 go 30 mnnt BKA. +6 maH? - 60
1000 maH? cB. 30 o 1000 mnH? - +20%
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Mpepensbl

AonycKaemow fpepen
ocHoBHOITY A=
. . . NorpewwHocTu Moro epe-
Onpegensembii | [lnana3soH uamepeHuii o6bemHom aonm = MeHU
abconloTHOM,
KOMMNOHEHT onpeaensieMoro KOMMOHeHTa yCTaHoB-
o6bemHan
ons onpe- OTHOCK- | NeHus no-
2enﬂemoro TeNbHOW | Ka3aHuW
To,s,
KOMMOHEeHTA 09 €
ot 0 g0 ot 0 8o 2,5 mnn! BKA. +0,5 mant | - 30
OnoKeng cepeol 20 man? cB. 2,5 g0 20 maH? - +20%
(SO2) ot 0 go oT 0 go 50 mnH-1 BKA. +10 man? - 40
2000 mnaH? cB. 50 g0 2000 mnH1BKA. | - +20%
ot 0 0 ot 0 go 10 maH?! BKA. +2 maHt - 40
250 man? Cs. 10 oo 250 mnH-1 - +20 %
Okcupg, asota (NO) ot 0 8o 100 mnH? BKA. +20 maH? -
ot 0 Ao ¢B. 100 oo 60
-12) : _ + 0,
2000 maw 2000 maH?t BKA. +20%
ot 0 no ot 0 go 1 maHt KA. 0,2 maH?t | - 30
Nvokena asora 30 man? cB. 1 8o 30 maH? - +20%
& o1 0 go 100 mnH? BKA. +20 maH? -
(NO2) ot 0 go . 100 70 60
2 1 ' - +209
000 mH 2000 maH1t BKA. 20%
0oT0002% | 0T 0402% +0,1% - 60
Bogopoa, (Hz) oT 0
Ao -1 + -1 - 70
1000 MAH-L ot 0 go 1000 mnH 120 maH
ot 0o 1 1 80
+ -
®T1op (F2) 1 mAnL o1 0 go 1 mnH™" BKA. +0,04 mnH
ot0 Ao 1 1 30
+ -
ApcurH(AsH3z) 1 mnl o100 1 MnH +0,06 mnH
ot 0 0 ot 0 8o 0,3 man? BKA. +0,06 man?t | - 30
5 MnH? cB. 0,3 0o 5 maH? +20 %
Pocoun (PH) ot 0 g0 ot 0 go 10 mnH? BKA. 2 maH? - 60
1000 maH? cB. 10 o 1000 mnH? - +20%
. ot 0 no ot 0 go 5 maHt BrA. +1 mant - 60
M H
OHocunaH (SiHa) 50 maH? cB. 5 80 50 mnH? - +20%
Xnoposogopona ot 0 go ot 0 no 2 maHt BKA. +0,4 mant 60
(HCI) 30 man? cB. 2 0o 30 man*? +20%
dToposogopos, ot 0 0 ot 0 go 2 maH? BKA. +0,4 mnn?! 90
(HF) 10 maH?t cB. 2 80 10 maH? - +20 %
Kap6oHunxnopug | ot 0 go 1 1 120
] + a1 |
(COCh) 1 M-t ot 0401 MnH 10,15 mnH
MeTtunmepkantaH | ot 0 go . ) 40
1 ! +2 ! -
(CHsSH) 10 man-t ot 0 go 10 mnH MJH
O30H (03) S’ng f\L/\(ZH'l ot 0 00 0,25 mnH? +0,04 mnn?! | - 60
ot 0 go ot 0 no 1 mant BKA. +0,2 maHt | - 50
b B
pom (Br2) 5 mnH? cB. 1 805 man? - +20%
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Mpepensbl

& Mpepen
[ONyCcKaemoi
ocHoBHOI1Y A=
. . . NorpewwHocTu Mmoro epe-
Onpegensembiii | AnanasoH usmepeHunii o6bemHol Aonn = MeHM
abconloTHOM,
KOMMOHEHT onpeaensieMoro KOMNOHEeHTa yCTaHOoB-
ob6bemHan
OTHOCK- | NneHusa no-
Aona onpe- o o
TeNbHOM | Ka3aHui
Aensemoro Too. €
KOMMOHEHTa "~
dopmanbaerng, ot 0 go ot 0 no 1 maHt BKA. +0,2 mant - 80
(CH,0) 10 man? cB. 1 80 10 maH? - +20%
ITunmepKanTaH ot 0 go i i
(CoHsSH) 14 man-t ot 0 oo 14 mnH 0,4 mnH
3TUNEHOKCUA ot 0 so ot 0 go 10 mnnt BKA. 2 mant - 150
(C2H40) 100 maH? ce. 1 o 100 man? - +20%
ot 0 0 ot 0 go 10 maHt BKA. +2 maHt - 60
3 CoH
Tvnen (CzHa) 100 maH™ ce. 10 20 100 mAH: - £20 %
MetaHon (CHsOH) | ot 0 go ot 0 0o 20 maH! Bkatou. | +2 man? - 200
200 man? cB. 20 go 200 maH?! - +20%
3taHon (C2He0) ot 0 g0 OT0 go 20 mnH?! BrAtoY. | +2 maH? - 30
200 man? Cs. 20 no 200 mnH? +20%
OnTUYeckme AaTumKm
0T0401,5% |0T0401,5% +0,1 % - 5
Llnokena, 0704025 % ot 0 o 2,0 % BKA. +0,1 % - 5
’ cB.2,0002,5% - 5%
yrnepoaa (COz)
0 ot 0 o 2,0 % BKA. +0,1 % - 5
oT0A0S % T 005 % i 5%
o1 0 80 100% | ot 0 o 60 % HKIIP BK. 13 % HKMP | -
n CsH HKMP 5
ponaH (CsHs) 201 7(;2)()) cB.60 8o 100 % HKMNP - 5%
, (o)
o1 0 o 2 % BKA. +0,1% - 20
0 100%
OTE A0 2 s 2 no 100 % - £5 %
MetaH (CHa) ot 0 1o 100% o 10,13 %
HKP Bk, -
HKMP (oro | OTOAC60% BKA- 1 (£3% HKNP) 5
00 4,4 %) cB. 60 0 100 % HKIMP - +5%
ot 0 8o 100% | ot 0 go 60 % HKIP BKA. 3 % HKMNP | -
3taH (C;H HKMP (ot 0 5
TaH (CaHe) ok 4(;2)) c8. 60 40 100 % HKMP | - £5 %
,4 70
ot 0 10 100% | ot 0 oo 60 % HKIMP BKA. +3 % HKMNP | -
H-T CeH HKMP 15
excar (CeHaa) (010" | & 60 40 100 % HKMP ; £5 %
00 1,0 %)
ot 0 10 100% | ot 0 ao 60 % HKIMP BKA. +3 % HKMNP | -
H-B CsH HKMNP (ot 0 5
yTaH (CaH1o) i 4(;‘;;) cB.60 g0 100 % HKNP - +5%
, (o]
ot 0 10 100% | ot 0 oo 60 % HKIMP BKA. +3 % HKMNP | -
N306 CaH HKMNP (ot 0 5
3006y7an (Cabuo) 013 f,/o;) ¢8.60 10 100 % HKMP | - +5 %
;9 /0
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Mpepensbl

- Mpepen
ponycKkaemom OnVCKae-
ocHoBHo1Y f\‘nor\c: Soe
" < - norpeLHocTn P
Onpepensembiii | lnanasoH usmepeHuit o6bemHoI gonu - MeHU
abconloTHOM,
KOMMOHEHT onpeaenaemoro KOMNOHEHTa YCTaHOB-
ob6bemHan
OTHOCM- | NleHunA no-
gonsa onpe- " .
TeNbHOW | Ka3aHuw
aenaemoro
T0,91 c
KOMMOHEHTA
ot 0 8o 100% | ot 0 o 60 % HKIP BKA. 3 % HKMNP | -
MenTaH (CsH12) HKMAP (ot O o 15
- +5 O
10 1.1%3) ¢B.60 oo 100 % HKNP 5%
ot 0 8o 100% | ot 0 go 60 % HKIP BKA. 3 % HKMNP | -
MponuneH (CsHs) | HKMP (oT 0 o >
- +5 O
10 4,0 %) ¢B.60 oo 100 % HKNP 5%
MetaHon (CH3OH) | ot 0 0 50 % HKMP (o7 0 go 3 %3) +5% HKNP | - 15
Tonyon
(meTunbeHson, o1 0 g0 50 % HKMP (o1 0 8o 0,5 %)) +5 % HKMNP | - 15
C7Hs)
TuneHokeua 0T 0 20 50 % HKMP (07 0 &0 1,3 %)? 5% HKMP | - 15
(C2H40)
ot 0 8o 100% | ot 0 go 60 % HKIP BKA. 3 % HKMNP | -
Benson (CsHe) HKMP (ot 0 o 15
- +5 O
1012 %) ¢B.60 oo 100 % HKMP 5%
AueToH
0 50 50 % HKMP (ot 0 go 1,25 %)3 +5 % HKMP | - 5
((CHs)>CO) ot 0 zo 6 (ot 0 no 1,25 %) )
ot 0 10 100% | ot 0 oo 60 % HKIMP BKA. +3 % HKMNP | -
3TuneH (C2Ha) HKMP (ot 0 . 5
- +5 O
10 2,3 %) ¢B.60 oo 100 % HKMP 5%
H-okTaH (CgHis) o1 0 g0 50 % HKIMP (o1 0 8o 0,4 %) +5 % HKMNP | - 35
9taHon (C2HsOH) | ot 0 ;o 50 % HKNP (ot 0 go 1,55 %)% 5% HKMNP | - >
MeTuntpeToyTun
0BbIM 3GUp 0T 0 50 50 % HKMP (0T 0 A0 0,75 %)? 5% HKMP | - 35
(MTB3,
CH3CO(CHs)?
ot 0 8o 100% | ot 0 oo 60 % HKIP BKA. 3 % HKMNP | -
H-TenTaH (C7He) | HKMP (0T 0 ] 15
- +5 O
1011 %)° ¢B.60 oo 100 % HKMP 5%
HowaH (CoH2) ot 0 50 50 % HKNP (o7 0 Ao 0,35 %)? +5% HKNP | - 35
[ekaH (CioH22) ot 0 80 50 % HKIP (o1 0 go 0,35 %)3 5% HKMNP | - 35
ot 0 10 100% | ot 0 no 60 % HKIMP BKA. +3 % HKMNP | -
Ctupon (CgHs) HKMP (o1 0 \ 35
- +5 O
10 1.1 %) ¢B.60 oo 100 % HKNP 5%
STunauetar o 35
HKMP 1,1 %) 5 % HKMP | -
(CHsCOOCH-CHs) oTr08050% (ot0p0 1,1 %) 5%
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Mpepensbl

& Mpepen
Aonyckaemoun
ocHoBHOI1Y A=
MOro Bpe-
Onpeaensembiit | [lnanasoH usmepeHuit o6bemHou gonm 3 GCO:;?::”;HOCTM MEHU
KOMMOHEHT onpepenaemoro KOMNOHeHTa ! yCTaHOB-
o6bemHan
OTHOCU- | NeHuA no-
Aona onpe- " .
TeNbHOW | Ka3aHuw
Aenfaemoro
KOMMNOHEHTa Tos, €
beH3unH aBTO-
MOBUNbHbBIN NO ot 0 po 50 % HKIIP 5 % HKMNP | - 35
FOCT P 51313-99
Tonaueo
An3enbHoe no ot 0 no 50 % HKIIP 5 % HKMNP | - 35
rOCT 305-2013
KepocuH no 0 35
+59 -
FOCT P 52050-06 ot 0 po 50 % HKIIP 15 % HKIP
Yant-cnuput no 0 35
+59 -
FOCT 3134-78 ot 0 go 50 % HKIP 15 % HKIP
Tonaueo ana
PEaRTMBHbIX oT 0 10 50 % HKIP 45 % HKMP | - 35
AuraTenen no
rOCT 10227-86
beH3uH
aBMaUMOHHbIM No | oT 0 go 50 % HKIMP 5 % HKMNP | - 35
rOCT 1012-72
beH3uH
nesTnnpo” oT 0 0 50 % HKMP £5 % HKMP | - 35
BaHHbIN NO
FOCT P 51866-02
5 % HKIMP | - 5
1-6yTeH(CaHs) 0T 0 40 50 % HKIP (o1 0 40 0,7 %)* (+0 07 %)
xU, ()
15 % HKMP | - 1
I('(L:M:nc;HEHTaH ot 0 A0 50 % HKIP (o1 0 8o 0,7 %)) (+50/g)7 %) >
5M10 Iy, ()
15 % HKIP | - 1
I(_(l,:mzno)rekcaH ot 0 A0 50 % HKIP (o1 0 8o 0,6 %)) (+§) §6 %) >
6112 Iy, ()
N306yTUNEH 15 % HKMNP | - 15
. 0 80 50 % HKIMP (o7 0 go 0,8 %)
(-CaHs) ot 0 g0 6 (ot 0 po 6) (£0,08 %)
M3onponeH o 5 % HKIMP | - 15
HKMP 9
(CsHa) oTr08050% (oT0 000,85 %) (£0,085 %)
459 -
(3CT ”Ff6)e”3°“ ot 0 80 50 % HKIP (0T 0 A0 0,5 %) (jrg é’SH;)”P 3
gM10 10, ()
459 -
(BgT:“g”)eTaT o7 0 20 50 % HKMP (0T 0 40 0,6 %)?) (jrg é’GH;)”P 3
6M1207 10, ()
1,3-byTagneH 0 15 % HKMP | - 15
(anemhmn) (CaHe) ot 0 10 100 % HKMNP (ot0 00 1,4 %) (0,07 %)
1,2-pnxnopataH 0 3) +5 % HKMNP | - 35
(CoHaCr2) ot 0 10 50 % HKMP (o1 0 ao 3,1 %) (0,31 %)
Oumetuncynodug, 0 o/\3) 15 % HKMNP | - 35
(CaHsSH) o1 0 10 50 % HKMP (ot 0 ao 1,1 %) (0,11 %)
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Mpepensbl

AonycKaemow ,qlc-::;cp‘::e
OCHOBHOI#Y) )
MOro Bpe-
Onpeaensembit | [lnanasoH usamepeHuit o6bemHou gonm norpeu‘.l'Hocm MEHU
abconloTHOM,
KOMMOHEHT onpeaensieMoro KOMNOHEeHTa yCTaHoB-
o6bemHan
ons onpe- OTHOCK- | NleHUs no-
2enﬂemoro TeNbHOW | Ka3aHuW
T0,9’ c
KOMMOHEHTa
5 % HKIMP | - 35
1- CeH % HKMP %)3)
rekceH (CeH12) ot 0 0 50 % (o1 0 mo 0,6 %) (£0,06 %)
_ +E 0 _
(1C6HyTg':|‘;“ oT 0 A0 50% HKIIP (o7 0 40 0,7 %)? (;g §7H;)HP 35
4Hg 10, ()
4509 -
(Bg':”g‘)mp”“ ot 0 80 50 % HKIP (07 0 A0 1,8 %)* (;g ng;)nP 35
2113 Iy, (o
15 % HKIP | -
I(_I,Cman;)nponaH o1 0 8050 % HKMP (ot0801,2%) (+§) fzfy) 3
316 Iy, 0
7 15 % HKIP | -
f‘g;;m(]éoablg) ot 0 A0 50 % HKIP (o7 0 go 0,85 %)? (+§) §85 %) 35
4H10 10, o
Mn 15 % HKIP | -
(Cpang)HEHOKCMp' ot 0 80 50 % HKIP (ot 0 #o 0,95 %) (+§) 3’95 %) 35
316 Iy, (4
Xnop6eHson o o/ \3) +5 % HKMNP | - 35
(CaHCl) oT 0 80 50 % HKIP (ot 0 40 0,65 %) 1£0,065 %)
2-meTun- -
£5 % HKIP
2-nponaHon o1 0 g0 50 % HKIMP (o1 0 80 0,9 %) (+§) gg %)
(C4H100) - °
_ +E 0 _
(2C6HyTg';°” ot 0 80 50 % HKIP (0T 0 A0 0,9 %)* (;g gg“;)r”’ 35
4Hs 10, ()
n - -
nss;;:fg’gj o7 0 10 50 % HKMP +5 % HKIP 35
Cymma 0 0 - 35
2) | 07104050 % HKMP 15 % HKIP
yrN1eBoA0poa0B
dOOTOMOHM3aLMOHHbIE AaTYMKM
ot 0 0 ot 0101 man? 10,2 MnH-1 | - 25
20 mant cB. 1 o0 20 mant - +20 %
ot 0 no ot 0 g0 10 man? 2 mant - 25
b CeH
erzon (CoHs) 100 maH? cB. 10 po 100 mnu? - +20%
ot 0 g0 ot 0 no 100 maH?t +20 mnut | - 25
500 mant4 | cB. 100 go 500 mant - +20 %
YKcycHas kucnota | ot 0 oo ot 0 80 0,5 maH? +0,1 maHt | - 25
(C2H403) 100 mnH? cs. 0,5 no 20 man? +20 %
ot 0 0 ot 0101 man? +2 maHt - 25
2-Metuanpones 40 mant cB. 1 8o 40 mnn? - +20%
(M306yTIAEH) ot 0 no ot 0 g0 10 man? 0,2 maHt | - 25
li-C Hy] 100 maH? cB. 1 8o 40 mnH? - +20%
e ot 0 no ot 0 go 100 manH? +20 maH? - 25
1000 man? cB. 1 g0 40 mant - +20 %
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Mpepensbl

AonycKaemow fpepen
ocHoBHOI1Y A
. . . NorpewwHocTu Moro Bpe-
Onpegensembiii | AnanasoH usmepeHunii o6bemHol Aonn = MeHM
abconloTHOM,
KOMMOHEHT onpeaensieMoro KOMNOHEeHTa P yCTaHOoB-
ons onpe- | OTHOM" | NieHus no-
2enaem§ro TeNbHOMW | Ka3aHuW
To,s,
KOMMOHEeHTA 09 €
MeTunbeHnson ot 0 g0 ot 0 a0 1 man? +0,2 maHt | - 25
(tonyon) [C7Hs] 20 mant ot 1 0o 20 mant? - +20%
Y A
K ot 0 g0 ot 080 1 man? +0,2 maHt | - 25
o-Rennion 20 man? ot 1 1020 mant - +20%
(ammeTnnbeHson) 1 1
[CoHa(CHs3)2] ot 0 go ot 0 o 10 maH 12 MJH - 25
oAtk 100 man? ot 10 A0 100 man™ - +20 %
ot 0 0 ot 000 0,1 maH? +0,02 maH?! | -
1,5 mant c8.0,1 00 1,5 mnaH? - +20 % 25
A AsH
pent (AsHs) ot 0 no ot0 40 1 maH? 2 mant -
10 maH?t cB. 10010 mant - +20 %
ot 0 g0 ot 010 0,1 man? +0,02 maH? | -
1,5 maHt c8.0,1 o0 1,5 mnH? - +20%
® PH ’ : : 25
OchuH (PH:) ot 0 g0 ot 040 1 maH? 2 maH? -
10 mnH? cB. 10010 man? - +20 %
ot 0 0 ot 0101 mnn? +0,2 maHt | - 25
H CioH
agranwk (CaoHs) 16 mnH? cB. 1 g0 16 man? - +20 %
TpuxnopatnneH ot 0 go ot 080 1 man? +0,2 mant - 25
(C2HCls) 24 man?t cB. 1 80 24 mnH? - +20%
ot 0 no ot 0 g0 10 mant 2 mant - 25
3 CH
Tar (CaHe) 560 maH? cB. 10 po 560 mnH? - +20%
ot 0 oo ot 0 go 10 mnu? +2 maHt - 25
M CsH
ponar (CsHs) 1000 Mt | cs. 10 o 1000 mAH™ - £20 %
ot 0 0 ot 0 go 10 man? +2 maHt - 25
T CeH
H-Texcan (CoHa) 300 maH? cB. 10 80 300 mnH? - +20 %
ot 0 0 ot 0 go 10 man? +2 maHt - 25
-b CsH
H-ByTak (CaHao) 1000 maH? cB. 10 o 1000 mnH? - +20%
ot 0 no ot 0 g0 10 man? 2 mant - 25
N306 CqH
306yTaH (CaHao) 1000 maH? cB. 10 o 1000 mnH? - +20%
ot 0 no ot 0 g0 10 man? 2 mant - 25
M CsH
entan (CsHa) | 00 st cs. 10 70 400 MK - £20 %
ot 0 0 ot 0 go 10 man? +2 maHt - 25
M CsH
ponmnen (CsHe) | 1600 mwawt [ cs. 10 2o 1000 mar? - £20 %
ot 0 oo ot 0 00 3 man? +0,6 maHt | - 25
M CHsOH
eraHon (CHsOH) | 05 ppwt ce. 3 10 100 MAH. - £20 %
3TUneHoKcma, ot 0 go ot 080 1 man? +0,2 maHt | - 25
(C2H40) 100 maH? cB. 1 8o 100 maH? - +20%
AueToH ot 0 g0 ot 0 10 10 mnn? +2 maH? - 25
((CHs)2CO) 1000 maH? cB. 10 o 1000 mnH? - +20%
ot 0 0 ot 0 o 10 mnH-1 +2 maHt - 25
3 CH
Tvnen (CzHa) 1000 Mt | cs. 10 a0 1000 maH-1 - £20 %
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Mpepensbl

& Mpepen
AonycKkaemoi
ocHoBHoI? Aonyckae-
. . . NorpewwHocTu Moro epe-
Onpegenaembiii | AManasoH usmepeHunii o6bemHol Aonn = MeHM
abconloTHOM,
KOMMOHEHT onpeaensieMoro KOMNOHEeHTa yCTaHoB-
o6bemHan
OTHOCK- | NeHus no-
Aaons onpe- o o
TeNbHOM | Ka3aHui
Aensemoro Too ¢
KOMMNOHEHTa 09
o1 0 40 ot 0 go 10 mau? +2 MnH-1 -
0 CgH - 25
kTaH (CaHs) 1000 Mt | c8. 10 Ao 1000 maH™ +20 %
ot 0 g0 ot 0 go 0,05 mnH*? +0,01 man?t | -
1 mant cs. 0,05 go 1 man? - +20 % 55
ot 0 0 ot 0101 man? +0,2 maHt | -
0} CsHsOH
eron (CeHsOH) 10 mnH? cB. 1 o 10 man*? - +20 %
ot 0 0 ot 0 go 10 man? +2 maHt -
100 manH? ce. 1 o 100 man? - +20 %
ot 0 no ot 0 80 10 man? 2 mant - 25
T CH
H-TenTan (CHa) 1000 maH? cB. 10 o 1000 mnH? - +20%
3Tunauerar ot 0 g0 ot 0 no 0,05 maH? +0,01 maH?t | - 25
(CaHs02) 1 mant cB. 0,05 po 1 mnu? - +20%
BeH3uH ot 0 80 10 mnn? 2 maH? -
aBTOMOOUNbHbIN ot 0 Ao 25
1000 maH? cB. 10 o 1000 mnH? - +20%
(no nsobytuneHy)
Tonnuso ot 0 80 10 mnn? 2 maH? -
nsenbHoe (no ot 0 Ao 25
A 1000 maH? cB. 10 o 1000 mnH? - +20%
n3006yTUNEHY)
KepocuH (no ot 0 go ot 0 80 10 mnn? +2 maH? - 25
n306yTUNEHY) 1000 maH? cB. 10 o 1000 mnH? - +20%
Yaut-cnuput (no | ot 0 Ao ot 0 g0 10 mant 2 mant - 25
n306yTUNEHY) 1000 maH? cB. 10 o 1000 mnH? - +20%
ot0g001 mnut +0,2 maHt | - 25
n-bytaHon ot 0 go . 120 10 mant
(CaHsOH) 10 man A ; +20 %
ot 0 oo ot 0101 man? +0,2 Mot | - 25
NponaHon 10 mant c8. 1 80 10 maH?t - +20 %
(CsH70H) ot 0 0 ot 0 go 10 man? +2 maHt - 25
100 mant ce. 1 g0 100 man? - +20 %
ot 0 no ot0 40 1 maH? 0,2 maHt | - 25
50 mant cB. 1 o 50 mant - +20 %
3TunbeHson ot 0 g0 ot 0101 mnH? +0,2 mant | - 25
(CsH10) 100 mnH? cB. 1 8o 100 max? - +20 %
ot 0 0 ot 0 go 100 mnH? +20 mnnt | - 55
500 mant 4 | cB. 100 go 500 manHt - +20%
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Mpepensbl

& Mpepen
[ONyCcKaemoi
ocHoBHOI1Y A=
. . . NorpewwHocTu Mmoro epe-
Onpegensembiii | AnanasoH usmepeHunii o6bemHol Aonn = MeHM
abconloTHOM,
KOMMOHEHT onpeaensieMoro KOMNOHEeHTa P yCTaHOoB-
OTHOCK- | NneHusa no-
Aaons onpe- o o
Hensiemoro TeNbHOM | Ka3aHui
To,9, C
KOMMNOHEHTa
ot 0 g0 ot 0 10 0,5 mnH? +0,1 mant | -
10 man? 8. 0,5 go 10 man? - +20% 25
ot 0 g0 ot 0 80 0,5 maH? +0,1 mant | -
Crupon (CsHs) 100 maH? 8. 0,5 go 100 mnH? - +20% 25
ot 0 go ot 0 5o 100 mnH? +20maHt | -
500 mant4 | cB. 100 go 500 manHt - +20 % 25
ot 0 0 ot 000 0,5 mnH? +0,1 mant | -
Okenp asora (NO) | s c8. 0,5 A0 10 MAH'? - £20 % 25
MeTtunmepkantaH | ot 0 go ot 0 10 0,5 mnH? +0,1 man? - 55
(CHsSH) 10 mant cB. 0,5 go 10 man? - +20%
ot 0 g0 ot 000 2,0 maH? +0,4 mant | - 55
10 mnnt cB. 2,0 oo 10 man? - +20%
BuHunxnopwma, ot 0 go ot 0 00 10 maH? +2 maH? -
(C2HsCl) 100 manH? cB. 10 8o 100 mnH? - +20 % 25
ot 0 go ot 0 5o 100 mnH? +20maHt | - 25
500 mant4 | cB. 100 go 500 manHt - +20 %
ot 0 g0 ot 0 80 2 mant +0,4 mant | -
H-Mponunauertat | 10 man? cB. 2 8o 10 man? - 120 25
(CsH1002) ot 0 g0 ot 0 80 10 man? +2 maH? -
100 maH? cB. 10 po 100 man? - +20
AnuxnoprugpuH | ot 0 oo ot 0 80 2 mant +0,4 mant | - 25
(C3HsCo) 10 mnn? cB. 2 8o 10 man? - +20
N,N-gumeTtunaue- ot 0101 mant +0,2 maHt | -
Tamug ot 0 ao 25
(mopdonuH) 10 mnH? cs.1 go 10 maH? - +20
(C4HsNO)
Xnopucrtbii ot 0 go ot 0402 mnn? +0,4 mant | - 40
6eH3un (C7H,Cl) 10 mnn? cB. 2 8o 10 man? - +20
dypdypunosbin | ot 0 o ot 0 80 2 mant +0,4 mant | - 60
cnnpT (Cs Hg02) 10 man? cB. 2 8o 10 man? - +20
ot 0 go ot 0 80 2 mant +0,4 mant | - 40
10 man? cB. 2 10 10 maH? - +20
ot 0 go ot 0 80 10 man? +2 man? -
maHon (GHsOH) | 6 \iawt [“ca. 10 g0 100 man? - £20 0
ot 0 g0 ot 0 o 100 mnH? +20maHt | - 40
500 mant 4 | cB. 100 go 500 maH?! - +20
2-aMMHO3TaHON ot 0 g0 ot 0 80 2 mant +0,4 mant | - 100
(C2H7NO) 10 mnn? cB. 2 8o 10 man? - +20
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n
pepensi Npeaen
[ONyCcKaemoi onveKae-
ocHoBHOMY Aony
MOro Bpe-
o o o NorpewwHocTu
Onpegensembii | [lnana3soH uamepeHuii o6bemHom aonm = MeHU
abconloTHOM,
KOMMNOHEHT onpeaensieMoro KOMMOHeHTa yCTaHoB-
o6bemHan
OTHOCK- | NeHus no-
Aaons onpe- o o
TeNbHOM | Ka3aHui
Aensemoro
T0,91 c
KOMMNOHEHTa
Ounatnnamumu o1 0 40 10 ot 0102 maHt . +0,4 mant | -
(C4H11N) c8. 2 ao 10 maH - +20 40
ot 0 go 10 man? +2 maH? -
ot 0 go 100
TOA cB. 10 po 100 man? - +20
3tmnnxnopdop- o1 0 210 20 ot 000 2 maH? . +0,4 maHt | - 40
muar (CsHsClO) cB. 2 Ao 20 mnH - 120
Tonyon (C7Hs) o1 0 40 20 ot 040 2 man? . +0,4 maHt | -
¢B. 2 oo 10 mnH - 120 40
ot 0 go 10 man? +2 maH? -
ot 0 go 100
TOA cB. 10 po 100 man? - +20
ot 0 g0 ot 0 10 0,25 manH? +0,05 mnH?
MoHo3TaHONa- 2 maHt cB. 0,25 o 2 mau? 120% 25
MuH (C2H7NO) ot 0 g0 ot 0 00 0,25 man? +0,05 man?
10 mnH? ce. 0,25 no 10 man? +20%

MpumevaHua:

1) B HOpManbHbIX YCNOBUAX SKCNAyaTaLMK;

2) 3HauyeHus HKMP ana naposB HedpTenpoAyKTOB YKasaHbl B COOTBETCTBUWM C HALMOHA/IbHBIMM
CTaHZApPTaMM Ha HedpTeNPOAYKTbl KOHKPETHOIO BUAA.

MporpammHoe obecneyeHne rasoaHann3aTopa MMeeT BO3MOXKHOCTb OTOOparKeHuMA pes3ynbTaTos
M3MEpPEHUN Mo U3MepUTe/IbHbIM KaHanam BpedHblX ra3oB B eAMHMUAX M3MEPEHWIA MaccoBOM
KOHUeHTpaumu, mr/m3.  TlepecyeT 3HAYeHWM COAEPNKaHMA  ONPeaensieMoro KOMMOHEHTa,
BbIPA’KEHHbIX B €AMHULAX 06beMHOW A0An, MAHY, B eauHULbI MacCOoBON KOHLEHTpauuun, mr/m3,
BbINO/IHAETCA aBTOMaTU4eckn ana ycnosuin 20 °C n 760 mm pT. CT.;

3) 3HauyeHwma HKIMP roptounx razos yKkasaHbl B cootseTcTBumn ¢ FTOCT P M3K 60079-20-1-2011;

4) Inana3oH nokasaHuit 06 beMHOM 40U U3MEPAEMOro KoMnoHeHTa- oT 0 o 1000 maH™,
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Tabnuua .2 — Npeaensl 4ONYCKAaEMOW BapuaLmMmn n 4ONOAHUTENbHOM norpewHoctn UTM-13M

HauvmeHoBaHue napameTpa

3HauyeHue

Mpeaenbl AONYCKaeMOM AONOJHUTENIbHON NOTrPELHOCTN OT USMEHEHUA TemMMe-
paTypbl OKPYrKatoLen cpeabl OT HOPManbHOM Ha Kaxable 10 °C, B gonax ot
npegena AONyCKaeMowr OCHOBHOM NOTrPeLHOCTN gNA ra30aHanm3aTopos ¢
3IEKTPOXMMMYECKMM CEHCOPOM ANA AManasoHa TemnepaTtyp ot -30 4o +15 u
cBbiwe +25 go +50 2C

*1,0

Mpeaensl 4ONYCKaemMol fONONHUTE/IbHOM NOTPELUHOCTU OT U3MEHEHUA TeMne-
paTypbl OKpY:KatoLwen cpeabl OT HOPMasIbHOM, B A0NAX OT Npeaena Aonyckae-
MOW OCHOBHOW MOrpeLHOCTM A5 ra30aHaIN3aToOPOB C ONTUYECKMM CEHCOPOM
(Kpome yrnekucnoro rasa)

- oT1-10 po +15 (BKkA.) 1 cBbIWe +25 o +40 2C

- 0T -40 po -10 (BKA.)  cBbiwe +40 go +60 °C

- o1 -60 no -40 °C (BKn.)

Mpepenbl AONyCKaemMon A0NONHUTENbHON NOTPELHOCTU OT USMEHEHMUA Temne-
paTypbl OKpYrKatoLWelh cpesibl OT HOPMaabHOM, B AONAX OT Npeaena AonycKae-
MO OCHOBHOW NOrpeLHOCTN A5 ra30aHaIN3aTOPOB C ONTUYECKMM CEHCOPOM
Ha YrNeKUCAbIi ras:

- 4NA gnanasoHa Temnepatyp ot -10 go +15 m cebiwe +25 ao +40 eC

Mpeaenbl AONYCKaeMOM AONOJHUTENIbHON NOTrPELHOCTN OT USMEHEHUA TemMMe-
paTypbl OKPYrKatoLLEeN cpeabl OT HOPManbHOM Ha Kaxable 10 °C, B gonax ot
npegena fONycKaemMol OCHOBHOM NOrpeLwHOCTN ANA ra30aHanmM3aTopos ¢ ¢o-
TOMNOHM3aLMOHHbIM CEHCOPOM ANA AMana3oHa TemnepaTyp oT-40 go+ 15 um ot
25 po 60 eC
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MpunoxeHue [

MpoTtokon o6meHa RS-485 (MODBUS RTU)

UHtepdeiic: RS-485.
HacTtpoiku (no ymonuanuio): 19200 6oa, 8 — Even — 1.
MNpoTtokon: MODBUS RTU ¢ nogaep:Kon cneayrowmx KOMaHAa,:

- yTeHwue u3 npubopa. Koa komaHapl 03 (Read Holding Registers);
- 3anucb cnosa B nNpubop. Koa komaHabl 06 (Write Single Register).
Peructpbl npubopa: 16-tn paspagHblie (cm. Tabaunuy A.1).

Tabnunua A.1 — Peructpbl npubopa (16-T1 paspagHbie)

peruN:Tpa pgnf:::;a OnucaHue Ooctyn | Tun
1 0 Aapec npubopa / HacTpoiku nHtepdeiica Yrt/3n | word
2 1 CepuitHbiii Ne npubopa (cT.4.) Yr word
3 2 CepuitHbii Ne npmnbopa (mn.u4.) Yr word
4 3 N3mepaemblii ra3 yr word
5 4 Hactpoiikn / CoctossHue npubopa Yt/3n | word
6 5 Kog, HencnpaBHoCTM Npubopa YT word
7 6 KoHueHTpauma, %06 / %HKMNP / ppm Yrt/3n | word
8 7 Temnepatypa, °C Yr int
9 8 [1anasoH NokasaHWi No KoOHUEeHTpauumn, %ob. Yr word
10 9 CurHanunsaumMoHHbIi 114 nopor No KoHueHTpauum, % Yrt/3n | word
11 10 CuUrHanmnsaumMoHHbIM 214 NOPOr MO KOHLUEeHTpaumu, % Yt/3n | word
12 11 KoHueHTpauusa ana MarHMTHOro maclutabupoBanus, % Yt/3n | word
13 12 FMcTepesnc nokasaHui, % Yr/3n | word
14 13 nanasoH cbpoca NoKasaHMM KOHUEHTPaLUumM B HoMb, % Yt/3n | word
15 14 Bpems paboTbl (cT.4.), C Yr word
16 15 Bpems paboTbl (Mn.4.), ¢ Yr word
17 16 Bepcusa MO Yr word
18 17 KoHTponbHaa cymma M3Y nporpammbl YT word
19 18 3Ha4yeHne TOKoBOro Bbixoaa, MA*100 Yr/3n | 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 Heob6Xxo04MMO 3anncaTb HOBbIE 3HAYEHMA B COOTBETCTBYIOLLME NOAA pernctpa. MNpuyém 3anucb
BE/IMUYMH, OT/IMYHbIX OT YKa3aHHbIX, HE NPUBOAUT K U3MEHEHUIO COAEPKMMOrO COOTBETCTBYHOLLMX MO-
new peructpa. Mocne oTKAOYEHUA NUTAHUA, HACTPONKM MHTEpPECca CoXpaHatoTCcA.

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 3anucm B pernucrp rasa

las

01 MeTaH (100 % 06)
02 MertaH (100 % HKIP)
04 MponaH
05 OunoKenpg yrnepoaa
06 JTaH
07 ByTaH
08 N306yTaH
09 MeHTaH
10 LUuKknoneHTaH
11 3tuneH
12 MeTaHon
13 lenTaH
14 MponuneH
15 dTtaHon
16 Tonyon
17 beHson
18 3TunbeHson
19 AueToH
20 MN-Kcunon
21 O-Kcunon
22 M3onponaHon
23 Kucnopog
24 Okcug yrnepoga
25 CepoBsogopog,
26 Onokcunga cepbl
27 Anokcng asoTa
28 Xnop
29 AMMMaK
30 Okcunp a3oTa
31 LlmaHosogopos
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 peructpa 5 onncaHbl B Tabaumue 4.3.
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Tabnuua 4.3 — Pnaru coctosHUA

1

Pernctp 6:

Ne 6uTa ®nar 3HaueHue OnucaHue
COCTOAHMUA
1 Mpun6
0 ow pnbop HeucnpaseH
0 Mpubop ucnpaseH
1 n1 1 MpeBblWeH NepBbli NOPOr MO KOHUEHTPaLmmn
0 He npesbiweH
) 2 1 MpeBblWeH BTOPOM NOPOTr MO KOHLEHTpaLmn
0 He npesbiweH
3 nan 1 MpeBbiweH Anana3oH n3mepeHnsa
0 He npesbiweH
1 Mporpes npubopa
4 Cra
TapT 0 Pabounit pexxum
1 MNMoKa3zaHuAa npmbopa 3ab10KMpPOBaHbI
5 bnk
0 He 3a6n10KMpoBaHbI
6 To 1 TOK aHanoroBoro BbixoAa GpUKCMPOBaH
0 He ¢umkcuposaH
7 cp 1 CneumanbHbI PEXUM BKIOUYEH (pene OTKAKYEHbI)
0 BbikntoueH
1 PyyHas neb610KMpPOBKA NOKa3aHMM
8 Oebnk Y A P
0 ABTOMaTUYeECKaA
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 AnMarHOCTUKM HOPMANbHO 3aMKHYTO
0 PasomkHyTO
13 nn 1 PeXKMm NoHUKeHHOro aHepronoTpebaeHus
0 CTaHOAPTHbIN peXnMm
Mpumep 3anucu perncrpa 5:
L ]

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

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

15 | 14

13 | 12 | 11

10 9

O3Y | EE | ToK ont

a1 | n3y

Mut

3HauyeHus perucTtpa 6 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
Peructp 7:
15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1
KoHueHTpauma, % HKMNP * 10, %06 * 100 ppm

3anucb B peructp 7:

3HayeHue OnucaHue
OxAAAA YcTaHoBKa Hyna npubopa
0xBBBB YcTaHOBKa 3aBOACKMX MacLITabupyrowmx KoadpuumneHTos

MCTUHHAA KOHUEHTpauma

lpagyvpoBKa npubopa

Pernctp 8:
15 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1
3HaK TemnepaTypa, °C * 100
Pernctp 9:
15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1
J1anasoH nokasaHui No KoHUeHTpauun, %ob * 100 ppm
Perncrp 10:
15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1

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

MN3meHeHWe Anana3oHa OCyLLEeCcTBAAETCA 3aNUCbio B PErMCTP HOBOM BeIMUUHbI (B % OTH * 10).
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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

M3meHeHWe AMana3oHa OCyLLEeCTBAAETCA 3aMMUCbio B PETUCTP HOBOM BeAUYMHDI (B % OTH * 10).

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

KoHUEeHTpauma ans marHUTHOro macwrtabuposaHua, % oTtH * 10

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

mcTepesnc 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 NOKasaHWA No KOHUEHTPaUUK byayT Hynesbimu, % oTH * 10
YAYT Hy.

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

Bpemsa paboTbl (cTapLuas 4acTb), CEKYHAbI

Pernctp 16:
15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0

Bpemsa paboTbl (MnaaLwan 4acTb), CEKYHAbI

Pernctp 19:
15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0

3Ha4yeHme TOKoBOro Bbixoaa, mA*100

3anuncbo HOBbIX 3HAYEHWU MPOU3BOAUTCA KOPPEKTUPOBKA 3HAUYeHU 1 MA, 4 mA, 20 MA TOKo-
BOrO BbIX0OAa.

BHumaHue!

Perncrpbl MMeloT orpaHM4eHHoe YMCIo LMKAoB 3anncu (300000).
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MpunoxeHue E

MNpoTtokon o6meHa HART UTM-13M

Nutepdoeiic: Bell 202 Current (1200, 8-Odd-1).

MpoTtokon: HART 7.7.

Tabnunua E.1 - Cnncok KomaHp,

Homep
KOMaHAbI

OnuncaHuMe KOMaHAbl

YHueepcanbHble KoOMaHObI

0 YteHne naeHtTMdmnKaTopa yCTPOMNCTBA

1 YTeHne OCHOBHOM NepemMeHHOM

2 YTeHne 3Ha4YeHUA TOKOBOTO BbIXOAa

3 YTeHne 3Ha4YeHUA TOKOBOTO BbIXO4a U 4X NnepemMeHHbIX

6 3anmncb KOPOTKOro agpeca

7 YTeHne KoHOUrypaLmMmn TOKOBOIO BbIXOAa

8 YTeHune Knacca gMHaMMYECKUX NepemMeHHbIX

9 YTeHue nepemeHHbIX C UX CTaTyCcoOM

11 YTeHne ngeHTMPUKaTopa ycTpomcTea NPUBA3aHHONO K Tary
12 YteHune coobuieHusn

13 YTeHune Tara, onnucaHma Tara n Aatbl

14 YteHne nHpopmaLmm 06 0OCHOBHOM NepemeHHOM

15 YteHne nHpopmaumm o6 yctpoiictee

16 YTeHne okoH4YaTenbHOro cbopoyHoro Homepa

17 3anucb coobuleHuns

18 3anucb Tara, onnucaHua, aaTtbl

19 3anucb cbopoYHOro Homepa

20 YTeHne gAMHHOrO Tara

21 YTeHne ngeHTMPUKaTopa ycTpomcTea NPUBA3AHHOIO K AJIMHHOMY Tary
22 3anmMcb ANANMHHOrO Tara

PacnpocmpaHEHHble 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)

48 YTeHne AONONHUTENbHOM MHPOPMALMK O COCTOAHMM Npmbopa
59 YCTaHOBUTb KOIMYECTBO Npeambyn B oTBETE

60 YTeHne aHaN0roBoro KaHana v NpPoLeHTa AManasoHa

62 YTeHne aHaNorosbIX KaHaA0B

63 YteHne nHbopmaumnm o6 aHaNoroBom KaHane

66 BoiiTi / BbINTM U3 pexkuma GUKCMPOBAHHOIO aHaI0roBOro BbiXo4a
76 YteHne 6uta 61OKMPOBKM YCTPOMCTBA

80 YTeHue rpaaynpoBOYHbIX TOYEK
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IIpooondcernue mabauywt E.1

Homep
OnuncaHuMe KOMaHAbl
KOMaHAbI
81 YTeHue A0oNyCTUMbIX FPaAyMPOBOYHbIX AMana3oOHOB
82 YcTaHOBKa rpalyMpoBOYHbIX TOYEK (rpaayMpoBKa NOKa3aHuWi)
83 C6poc rpagyMpoBOYHOM TOUKM (COpOC rpagyMpoBKN)
OTBeT Ha KOmaHAay 48:
bant 0 baut 1
7/6|5| 4 3 2 1 0 7 6 5 4 3 2 1 0
PO | P2 | P1 | Um | Oebnk | CP | T® | bnk |Crapt|Anan| N2 ni Ow
bait 2 baut 3
7 6 5 4 2 0 7 6 5 4 3 2 1 0
A1 | N3y | 03y | EE | Tok Ont | W1 MNnt
bant 4 baiiT 5
7 6 5 4 3 2 1 0 7 6 5 4 2 1 0
0 0 0 0 0 0 0 0
bauTt 6 baiit 7
7 6 5 4 3 2 1 0 7 6 5 4 2 1 0
0 0 DVA| MR 0 0 0 0
3HayeHus oTBETA Ha KOMaHAy 48 onucaHbl B Tabanue E.2
Tabnuua E.2 - OTBeT Ha KomaHAay 48
bait O
®dnar
Ne 6uta 3HaueHue OnucaHue
COCTOAHUA
0 [e6nK 1 PyyHasa nebn10KMpPOBKA NOKa3aHWUM
0 ABTOMaTU4YecKasn
1 PeXXum ummTaumm NoKasaHUI BKAKOYEH
1 Nm 0 BblkntoueH
0 Hopma
) p1 1 Pene nepsoro nopora HOPMasibHO 3aMKHYTO
0 PasomKHyTO
3 P2 1 Pene BTOpOro nopora HOPManbHO 3aMKHYTO
0 PasomKHyTO
4 PO 1 Pene AnMarHOCTUKM HOPMaibHO 3aMKHYTO
0 PasomKHyTO
5 nn 1 PeXXMm NOHWXKEeHHOro sHepronoTpebneHmn
0 CTaHAApPTHbLIN peXum
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lpodonmeHue mabauyobl E.2

baiit 1
®dnar
Ne 6uta 3HaueHue OnucaHue
coCTOoAHMA
1 Mpunb
0 ow pubop HeucnpaseH
0 Mpubop ucnpaseH
1 n 1 MpeBblWeH NepBbIi NOPOF NO KOHLLEHTPAL MK
0 He npesbiweH
5 2 1 MpeBblleH BTOPOM NOPOr NO KOHLLEHTPAL MK
0 He npesbiweH
3 nan 1 MpeBblweH Anana3oH nsmepeHus
0 He npesbiweH
1 Mporpes npubopa
4 Crapt
P 0 Pabounit pexxum
1 MokasaHmAa Nnpnbopa 3a610KMPOBaAHDI
5 bk
0 He 3a610KMpoBaHbI
6 To 1 ToOK aHanorosoro Bbixoaa GUKCMpPoOBaH
0 He ¢umkcuposaH
CneumanbHbI peXUM BK/IOYEH (pene oTKAto-
1
7 cp YeHbl)
0 BbikntoyeH
bait 2
®dnar
Ne 6uta 3HaueHue OnucaHue
COCTOAHMUA
1 Ownb
0 n1 WnbKa B AaHHbIX AaTUYMKa
0 Hopma
baiit 3
®dnar
Ne 6uta 3HaueHue OnucaHue
coCTOAHMA
1 NMoHMXKeHHOEe NnTaHne
0 Mnut
0 Hopma
1 w1 1 Owwnbka nHTepdenca c JaT4NKoOM
0 Hopma
5 ont 1 3arpAasHeHWe ONTUKK AATYMKA
0 Hopma
4 Tox 1 ToKoBbI BbIX0O4 TpebyeT HacTPOMKu
0 Hopma
1 C6oit B namATM KOHCTaHT MK
5 EE
0 Hopma
6 03y 1 Cb6ou B onepatmsHoM namatn MK
0 Hopma
7 n3y 1 C6ou B NMN3Y MK
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 HOMUHANAbHAA CcTaTUyeckana PyHKumuA npeobpa-
30BaHUA NpeaCcTaBAeHa 3aBUCUMOCTbIO CUbI /IEKTPUYECKOTO TOKA BbIXOAHOMO CUTHANA OT KOHLLEHTPa-

Unn onpegenaemoro KOMnoHeHTa:

9

lyom = 16 +4, (K.1)

max

roe:

lhom — BbIXOAHOM TOK, MA;

Ci — U3mepeHHan KoHUeHTpauua, % ob;

Cmax — MaKCMManbHOe 3Ha4YeHne 06 beMHOM 4011 ONpeaensieMoro KOMNoHeHTa, COOTBETCTBY-
touLee BbIXogHOMY TOKY 20 MA.

PacueT n3amepeHHOM KOHUEHTPaL MM NpoBOAUTCA No dopmyne:

c="ll (.2)
K
roe:
|j— BbIXOAHOM TOK ra3oaHasin3atopa B TOYKe NPOBEPKU (MA);
lo — HaYaNbHbIN BbIXOAHOW TOK ra3oaHannsaTopa 4 mA;
K — KO3pdunumeHT npeobpa3oBaHma:
_ 16 MA
= Cmax— Cmin ’ ()‘K3)
roe:

Cmax — MaKCMManbHasn KOHUEHTPpaunAa aAnMana3oHa U3SMEpPEHUA,

Cmin = 0 — MMHMMaNbHaA KOHLEHTPaLMA AMana3oHa U3MEPEHMUS.

.2 UHCTpYKUMA no HacTpoiike cUrHanoB UHTepdenca KTOKOBAA NETNA» C MOMOLLbIO NPo-
Tokona Modbus RTU.
K.2.1 Heobxoanmoe obopyaoBaHue:
- MK obopynosaHHbIt mogynem nHtepderica RS-232 nan USB;
- 610K NUTaHus;
- MynbTUMETP (MUAAnamnepmeTp);

- npeobpasosaTtenb nHTepdeiica RS-232 / RS-485 mnnm USB / RS-485.
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’K.2.2 Heobxogmmble MHCTPYMEHTbI U MaTepuansbl:
- MO c noagaep:xKom npotokona MODBUS gna NK.
’K.2.3 OnucaHune npoueaypbl
MpepnaraeTtca cneytowaa Nocae0BaTENbHOCTb A4ENCTBUM:
- MOAKNOYUTb NUTaHMeE K Npubopy;
- nogKnuuTb Bbixos, RS-485 ceHcopa yepe3 npeobpas3oBaTenib K COOTBETCTBYOLLEMY
nopty MK. TOKOBbIN BbIXOA NOAKNAKOUYUTL K Harpyske;
- 3anyctutb MNO. Halitn agpec npnbopa;
- NepeKknynTb NpMbop B peXKMM MMUTALUKM 3anucbio B pernctp Ne4d 3HadyeHmns 0x0200.
lNoKasaHuA No KoHueHTpauumn = 0;
- MU3MepuTb MNoKasaHua TB. 3anucaTb AaHHoe 3HaveHue (MKA*10) B permnctp Nol8
(Hanpumep, 4.15mA cooTBeTcTBYHOT YUncay 0415). MokasaHus TB fonKHbI 6bITb = 4MA;
- 3anucatb B permctp Ne6 3HayeHMe, paBHOE MaKCUMA/IbHOM M3MePAEMON ra3oaHanm-
3aTOPOM KOHUeHTpaumu. NokasaHnA No KoHUeHTpaumn 0999;
- M3MepuTb NoKasaHuAa TB. 3anucatb AaHHOe 3Ha4YeHune B pernctp Ne18 ToOKoBOro Bbli-
xona (Hanpumep, 20.10mA cooTseTcTBYtOT Ymcay 2010). NoKasaHUA A0NKHbI ObITb =
20MmA;

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

Cxembl noakntoyeHua UFM-13M, nsrorosneHHbix Ao anpensa 2023r.

B3PbIBOBE3OMACHAS 30HA

i Towmil K ACTOMHMKY | :

CBEMHbIA
KAEMMHME

P [PWRZ NMUTAHWA

B paHHoMm npumepe Uenb «PWR1» nogknioyeHa K
NONOXUTENBHOMY NMONKOCY UCTOYHMKE NUTAHWS;

uenb «PWR2» NOAKNKOMEHa K OTPULATENBHOMY NONKCY
(«3emner) MCTOYHWKA NMUTAHWA.

lazoananuaatop NITM-13M MMeeT 3alMTHbIA 4UOLHBIA
MOCT Ha BXofe uened nuTaHuA. Takum obpasom npubop
He YYBCTBUTENEH K NepemMeHe NoNAPHOCTH MUTAHUA.

MoNAPHOCTL NUTAHUA CNEAYeT YUUTbIBaTb
WCKNIOUYUTENBHO B CIyYae NogKnoueHus
rasoaHanuaaTtopa K LuenaM uHTepdeica TOKOBOM NeTNK Nno
TPEXNpOBOAHON CXeme.

B cny4ae nogknioyeHnA Npubopa K Lensam uHTepdeica
TOKOBOW NETNM N0 TPEXNPOBOAHON CXEME Yy4UTbIBaNTE
nonoxexwe nepembiyki X1 ans npasuneHoro eciGopa
obliero npoBoaa.

B3PblBOBE3OMACHAA 30HA

K WCTOYHMKY

> NMUTAHKUA

B naHHOM npumepe Lenb «PWR1» nogknoyeHa K
OTPULLATENBHOMY NONIOCY («3eMrer) UCTOUHWKA MUTAHWS;
uenst «PWR2» NnogknioYeHa K NoNoMMTENEHOMY NoMcy
WUCTOYHMKE NUTAHWA.

AX Mazoananuzatop MITM-13M umeeT 3alMTHBIR ANOOHEIA
MOCT Ha BXOfie Liene nuTaHuA. Takum obpazom npubop
He YYBCTBMUTENEH K NepeMeHe NONAPHOCTH MUTAHMA.

MoNAPHOCTL NUTAHWA CNEAYET YYUTbIBATE
WCKAKOYNTENBHO B CRYYae NOAKAOYEHWUS
rasoaHanusaTopa K uenam uHTepdeica TOKOBON NeTnu no
TPEXNPOBOAHON Cxeme,

B cnyyae nogknioueHus npubopa k LensamM nHTepdeiica
TOKOBOW NETNM NO TPEXNPOBOAHOA CXeMe yunTeiBaiiTe
NonoxeHwe nepemeidku X1 Ans npaeuneHoro eeiGopa
obLero npoeoga.

PucyHok 3.1 — BapunaHTbl NOAKAKOYEHMA HAaNPAXKEHNA NUTAHKUA




B3PbIBOOMACHAA 30HA

B3PbIBOBE3OMACHAA 30HA

£\

»[PWRL| K MCTOYHWKY *

NMATAHWA

P [PWRZ

L

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

=

(4...20 MA)

ONA PAEOTHI
Mo HETBIPEXMPOBOHON

(CXEVE - YATMTE NEPEMbIMKY)

 —

YCTAHOBWTE MEPEKNMIOHATENL
PEAAMA PABOTBI
WHTEPGEUCA TOKCBOM
META B NONOKEHWE
«ACTIVEw

/N

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

TOKOBOW NETNM - OT Knemmbl CLM+ k
wnemme CLM-

{T.2. noTedyman knemmel CLM+

Bbiwe, yem CLM-).

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

i

BapuaHT 1 WamepuTens
(amnepmep)

[E)- - - —

[EiFa)- - -—

g

MakcumansHbIR HoMUHan \
conpoTUEneHns R cymmapko c
CONPOTUBAEHUEM TMHKMW CBA3W C
ra3oaHann3aTopoM He [O/KeH
npeebiwats 500 Om.

BapuauTt 2 E 0
Wamepurens

~  (monwTmeTp)
[Eida:]- - ~—3

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

+/A\<~

HamepuTe, Ei
{a:':lepue:; (-4
Bapuant 3 [‘I— —-1
| [
L |
[l - -— lfd__
KOMMYHUKATOP
Wamepurens
(BOnBTMETD)
s 11
|
BapwanT 4
L
HART
o] - - — KOMMYHHMKATOP
Hamepurens
(soneTMETp)

End- - -—>>-
Bapuant 5

Y=l
4

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.

V)=

——— ]

—

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 — MogKntoyeHne no nHtepdpency TokoBon netnm. YeTblpEXNnpoBoAHAA CXeMA, aKTUBHbIM

peXnm paboTbl npubopa
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B3PbIBOOMACHAA 30HA

B3PbLIBOBE3OMACHAA 30HA

[na faHHOR CxeMbl NOGKAKYEHWA

NpHE0pa NoNAPHOCTL NOAKNIIYEHWA

HaNPAMKEHWA MUTIHWA HE BaWHa

Mpw pafiote npuiopa B NACCMBHOM

Y,

Y
i

KNEMMHUWE

LNA PABOThI
M0 HETBPEXNPOBOLAHOR

CHEME - YOANUTE NEPEMBIMKY

YCTAHORMTE NMEPEKNICHATENE
PEMUMA PABOTHI
MHTEPGEACA TOKOBOR
MET/M B NONOKEHUE

«PASSIVE»

HamepuTens
(amnepmeTp)
Bapuwaut 3
HMCTouHuK
HaNPAMEHUA
[CLM=]- - -— HART
KOMMYHWUKATOP
Wamepwutens
(monsTMeTp)
W) .
— LR |I |_|r
BapuanTt 4 | J
HeTounnk L
HaNpAKEHUA HART
T e KOMMYHUKATOP
HamepuTens
(eonsTMeTp) _
> R] —

E T—IH

Bapuant 5 — j

[
O s
MHeTounmk HART

(T (OO ... L KOMMYHWKATOP

pexumMe (NepeknioHaTent pexuMa
patoThl MHTEpdeRca TOKOBOR NeTNK
YCTAHOBNEH B NONOMEHWE
«PASSIVE»} nonspHocTe
NOAKNHMEHWA BHELWHMK LIENei K
knemmant CLM- u CLM+ He umeeT
IHAYEHUA,

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

(RS
HamepuTens HeTounnk
BapuanTt 1 (amnepmeTp) HaNpAMEHHA
[EH]- - -—> I
W3MEPHUTENb
(BONBTMETP)
o 7t MaKCUMansHBIR HOMUHEN
conpoTMENEHUA R
onpeaenfeTca HOMUHaNBHBIM
——— | R_| HAMPSAKEHMEM MCTOMHIKE
HaNpAMEHWA 1
| COMPOTUBAEHWEM NTHUHUK
Bapwaut 2 L CBA3N C ra30aHann3aTopom.
| McTousnk
(€09 - -—>

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
7 > [BWRL] K WNCTOUHWKY | NPOBOAOM MUTaHUA
s —» [Ewrz] AWTAHWA ! ra30aHaNM3aToPa  OTPULATENbHEIM

NPOECAOM MHTER(ERCE TOKOBOR
NeTnM ABNASTCA NMHWA «PWR 1=,
ABNAOWAACA «NHOCOMS»

NWTAOWETD HaNPAKEHUA
razcaHanu3aTopa. J

A Mpw paBoTe WHTepdeRca TOKOBON

neTnu npuiopa B
TPEXNPOBOOHOM AKTWBHOM
FPEXMWMME Hanpaenexue Toka 8
uenu TOKOBOW NETNM - OT KNEMME!
CLM+# & knemme PWRT (T.e.
noTeHuuan knemmel CLM+ Beile,
Yem noTeHuMan knemmesl PWR1),

_./

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

Wamepurens
BapuauTt 1 (e )
T o
: KIEMMHIK
KOTOPGWA TAHWAR «PWR1n [(PWR]- - -—>
ABMAETCH DELMM NPOBOOOM
YCTAHOBWTE NEPEMBINKY B
TIEBOE NONIOPKERAE
R
el MarcuMansHbii HoMUHEN )
A conpoTheneHna R CyMmapHo ¢
COMPOTUBNEHWEM NHHUK CBA3N ©
-VCT-“HPOS'“(LEMFAE';W@;ATE”" 1 FA30EHANWIATOPOM HE AOMMEH
HTEBDERC AAEGTOKOBM npeesiwate 500 Om.
TIETIM B MOACMEHWE Bapsast 2
SACTIVEs | P Viskispirant
L g ~ (sonsTmerp)
% _— L | - -—>

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

(R

[cLme]- % o
}\J Q HomuHan wyHT-peauctopa Ry, - He mMeHee 250 Om.
WamepuTens Na
(aMnepMeTp) CyMMapHOe CONpPOTMENEHWE NWHMW CBA3M C NOCNEAOBaTENBHO
BKNIOYEHHEIMW AMNEPMETPOM U pe3ucTopom R, - He 6onee 500 Om,
BapuaHT 3 1 Ll JlonyckKaeTca UCNons30BaHWe BCTPOEHHOTO  LUYHT-pe3ncTopa
E—] HART-KOMMYHMKaTOPa BMECTO peanctopa Ry,
I 3
L
[PWRL]- - - —> HART
KOMMYHWKATOP
rls«epmm; '/ Homuuan peauctopa R - e menee 250 Om. |
BONBETMETP,
CymMMapHoe conpoTUBNEHWE NMHWK CBA3K 1 peaucTopa R - He
+>3/ = Gonee 500 Om.
() 1 BeTpoeHHsii WyHT-peaucTop HART-KOMMYHUKETOPE AONKEH BbITh
[T - - 'R II ! oTkmo4eH. MapannensHoe nogknioyeHue HART-koMMyHUKkaTopa ©
HEOTHKMHOUEHHBIM LUYHT-PEIUCTOPOM K M3MEDUTENLHOMY
| | peancTopy R NpMBEAET K M3MEHEHUAM NOKAsaHWi HTepdeica
BapuanT 4 | | TOKOBOW NETNMW, PACCHMTAHHBIX HA OCHOBE JaHHbIX
—m \ M3MEPUTENBHOMO BONLTMETPA.
EEWRL]- === KOMMYHUKATOP
Hameputens

{BonsTMeETP)

—_TQ_ | t HomuHan wyHT-peaucTopa Ry, - He meHee 250 Om.
s — CyMMapHOe CONpOTUBEHNE NMHWM CBA3W C NOCNEAOBATENBHO

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 — MoaxntoveHre no nHtepdency TokoBoM neTnm. TpEXNpoBoaHaA CXeMa, AKTUBHbI

pexnm paboTbl npubopa. O6wWKit NpoBoAg — «KNAKC» NUTAHUA, NOABEAEHHDbIN K Knemme «PWR1»



B3PbIBOOMACHAA 30HA B3PbLIBOBE3OMACHAA 30HA

b [FWRL] K MCTOHHMWKY ' E&z’;}%ﬁ,\fﬁﬁ%ﬁtﬂme“m o5UMM
* [Pwez] MUTAHWA ! ra’oaHanuaaTopa ¥ OTPUUETENLHBIM
=~ nNpoeonoM WHTepheRca TOKOBOH
NeTny ABNAETCA NUHWUA «PWRT»,
ABMAKIUEACH tMHHYCOM»
(+3eMNEns) NUTaIoWero

Hanp razoasanusaropa.

& Mpw patoTe uHTeptheica TOKOBON

NeTNW NpHGopa B
TPEXNPOBOAHOM AKTUBHOM
PEXWME HanpaBneHwe Toka B
Lienu TOKoBO# NeTNH - OT KNeMMbl
CLM+ k knemme PWR1 (T.e.
noTedyuan kKnemmel CLM+ eoiwe,
Yem noTeHyMan knemmel PWRT).

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

E3]- - -—>

B 1 Hamepurens
e ot (amnepmeTp)
_ [\NA PABOTEI NO - -
TPEXMPOBOAHON CXEME, B ———
KOTOPOW INHAA «PWR1» | [EWRL]- - -—>
(ABMAETCH OBLUMM NPOBOOOM f= —
TIEBOE NONOWERME | ’ i
el R T :
. 7 sl ( MakeMManbHbii HOMUHAN 1
CONPOTUENEHWA R CYMM3pHO C
1 CONPOTUBIEHWEM TMHWW CBA3W C
| YCTAHOBWTE NEPEKMHUATE N nl LY ra30aHanM3aTopoM He [ONMEH
PEMMMA PABOTbI npessiwate 500 Om. J
MHTEPDEACA TOKOBOW
METAM B NONGKEHWE Bapuant 2
. «ACTIVEs Bl Wamepurens
ra ~ (sonsTMeTp)
N P [PweL]- - -—>

BO3MOMXHBIE CXEMbl NMOAKMHOYMEHNMA K MHTEPOEACY HART BO B3PbIBOBE3OMACHOW 30HE:

| 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
R - - — 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.

CLhy)- - - — CyMmapHoe CONpoTUBNEHME NIMHWKM 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 — MogKkntoueHne no nHTepdency TOKoBoM netTan. TPEXNPOoBOAHAA CXeMA, AKTUBHbIN
pexxum paboTbl npmubopa. O6Wwmit NPOBOA — KMUHYC» (K3EeMAA») NUTAHUA, NOABEAEHHDBIN K Knemme

«PWR1».
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B3PbIBOOMACHASA 30HA

B3PbIBOBE3OMNACHAA 30HA

"""""""""""" B faHHOM CxemMe BKNHOYSHUA 0BLLIMM

E |
~9 (PWRL| K WMCTOYHWKY + NPOBCAOM NUTAHWA

-

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

e

_ \NA PAEOTH! N0
TPEXMPOBOOHOM CXEME, B

| KOTOPOM NAHWA «PWRZ:

|ABNAETCA OELLWM MPOBOLOM
¥CT 1

CHEMHEIN

P
—
KNEMMHWEK

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

ABNAIOLAACA «MUHYCOM»
(«3emMnéd=) nuTaoLero
rasoat

p Topa.

A Mpw padote nHTepdeiica TOKOBOR

neTnu npuiopa B
TPEXMNPOBOOHOM AKTUEHOM
PEXWME Hanpaenexue Toka B
Lienit TOKOBOW NETAM - 0T KNEMMEI
CLM+ k knemme PWR2 (T.e.
noTesyMan Knemmel CLM+ Beiwe,
Yem noTeHLMan knemmsl PWRZ).

BO3MOXMHBIE CXEMbl NOAKIMHOYEHNA K HHIEPGDEﬁCY
TOKOBOWM NMETNWN BO B3PbIBOBE3OMNACHOW 30HE:

HamepuTens
Bapwant 1 {aune;;"m}
|7 s o e S —— i -

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

Wameputens
= (eonsTMeTp)

BO3MOXHBIE CXEMbl MOAK/MHOYEHWA K MHTEP®EWCY HART BO B3PbIBOBE3OMNACHOW 30HE:

SONE

[Emas)- - -—> >é/ 1
Hamepurens
{amnepmeTp)

Bapuant 3 [-_ J

(PWRZ |- - -—3 HART
KOMMYHWKATOP
]
WamepuTens
(BonbTMeETP)
AV ) i
[Ehs]- - -—> |' R L_
|
BapwauT 4 \ |
LPWRZ |- « - — KOMMYHUKATOP

Wamepurens
(sonsTmeTp)

7
ﬁ 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-koMMyHWKaTOpa BMECTO peanctopa Ry,

HomuHan peaucTopa R - He meHee 250 OmM.

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

BCTpoeHHbIR WyHT-pe3ucTop HART-KOMMYHUKaTOPa AonMeH BblTh
oTrnoyed. MapannensHoe nogkaoyesne HART-KoMMyHUKaTopa ©
HEOTKMHOUYEHHBIM WYHT-PE3UCTOPOM K M3MEPUTENLHOMY

peaucTopy R NpuBeET K MAMEHEHUAM NOKa3aHWA WHTepdeica
TOKOBOW NETNM, PACCHNTAHHBIX Ha OCHOBE JaHHbIX
M3MEPUTENLHOID BONbTMETPA. P,

e
;

Bapuant 5 J | |
L
HART

I T CU— KOMMYHUKATOP

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,

PucyHok 3.6 — MNoagkntoueHne no nHTepdericy TokoBom NeTan. TpEXNPOBOAHAN CXeMA, aKTUBHbI

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

«PWR2».
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B3PLIBOOMNACHAA 30HA

B3PbIBOBE3OMACHAA 30HA

-

B AaHHOA CXEME BKNHIYEHMA OOLIMM

NPOBOACM NUTaHWA

rasoaHanuzarTopa W OTpUUaTenbHbIM
nNpoBOAOM MHTEpdERCa TOKDBOR
Netnu ABNAETCA NWHUA «PWRZ»,

e

ANA PABOTHI NQ
TPEXNPOBOAHON CXEME, B
KOTOPOM NIMHUA «PWR2s
ABMAETCA OSUMM MPOBOOOM
YCTAHOBMTE NEPEMbIMKY B
OPABOE NONOMEHVE

— 7
A

YCTAHOBMTE NMEPEKMIOYATENS
PEMUMA PABOTE!
WHTEPGERCA TOKOBOW
FIET/A B MONCMEHVE
AACTIVEs

I [T (4...20 MA) '

ABNRIOWAACH MIIHOCOM»
MUTAIOWErD HANPAMKEHHA
razoasanwaaTopa.

Mpw paBoTe uHTepdenca TOKOBOR
netnu npuéopa e
TPEXMPOBOAHOM AKTWMBHOM
PEMWUME HanpaBneHwe Toka B
LENM TOKOBOR NETNK - OT KNEMMBbI
CLM+ k knemme PWR2 (T.e.
noTeHunan knemmsl CLM+Bsiwe,
yeM NoTeHUWan Knemmbl PWR2).

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

BapuauT 1 Wameputens
(amnepmerp)
[PwRz]- - -—>
G- - -—
L MakcuMmansHBIR HoMWUHaN
CONpOTUENEHWA R cymmapHo ©
CONPOTHBNEHMEM NWHWW CBA3M C
ra3oaHann3aTopoM He AOMMEH
npestiwath 500 Ou. o
Bapmaut 2
—" Wamepurens
(BoOnBTMETR)

D) - -—3
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
ELHE- - - — 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
'—A— W3MepHTENBHOMO BONbTMETPA.
[EmE)- <= KOMMYHUKATOP
Wameputens
(sonsTMeTp)
+®_ i HomMuHan wyHT-peauctopa Ry, - He MeHee 250 Om.
G (—— 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
KOMMYHUKATOP

I ——

PucyHok 3.7 — MogKntoyeHne no nHteppency TOKoBoM netnn. TpPEXNPoBOAHAA CXeMA, AKTUBHbIN

peXxnm paboTbl Nnpubopa. O6WMI NPOBOA — «NAKOC» NUTAHUA, NOABEAEHHDbIN K Knemme « PWR2»



B3PbIBOOMACHAA 30HA

B3PbIBOBE3OMACHAA 30HA

o

%
[ B faHHoN cxeme BRMOoYeHrs 0GLLymm

Yy

PWRL] K MCTOYHMKY |
|

NPOoBOAOM NUTAHWA

7

Pwrz | MWUTAHWA

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

ANA PABOTHI MO ChEMHbIH
TPEXNPOBOAHON CXEME, B KIEMMHIK
KOTOPOM NIAHWA «PWR1»

FABMAETCH OBLKMM NPOBOOOM
YCTAHOBWTE NEPEMBINKY B
TIEBOE TMONOMEHWE

| YCTAHOBWTE NEPEKTIOYATENR
PEHMMA PABOTLI
WHTEPGEACA TOKOBOM
METNK B MONCXKEHWE
«PASSIVEs

\
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

[Ecame]- - -— }\J
WamepuTens
(amnepmerp)
BapwanTt 3
HeTounuk
HanNPAMEHUA
[FWRL]- - - —> HART
KOMMYHWKATOP
Wameputens
(mnhvn/ﬂ%

V) i,
>t} |
BapuanT 4 | ||

HeTouHuk |_ i
HaNPAMEHHR HART
s KOMMYHHKATOP
Wameputens

(monbTMeTp)
: .*.J_@J

[ELM+]

Bapuaut 5

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

ABNAOWAACH «NAKCOM» NUTAIOWErD
HanpAMEeHUA rasoaHanuaaTopa. J

Mpw paBoTe MHTepdeRca TOKOBON
NeTnu npuéopa B
TPEXMPOBOAHOM MACCHUBHOM
PEXMME nonspHocTe
NOAKNOYEHWA BHEWHKWX uEFPEﬁ K

knemmam CLM+ v PWRT ne umeet
IHBYEHMA.

' BO3MOXHBIE CXEMbl NOAK/THOMEHUA K WHTEP®ENACY |

TOKOBO# METNIW BO B3PbIBOBE3OMACHOW 30HE:

étnl; s @
: " W,
Bapuant 1 {amnepmeTp) HANPAMEHHA
FURL - -
Wamepurens
(sonbTMeTR)
i MaKcHMansHbIR HOMUHEN
conpoTheneHua R
onpefenseTch HOMUHANBHEIM
- E HENPAKEHMEM HCTOUHUKE
HaNPAKEHWA W
CONPOTHBAEHWEM NHHIK
Bapunanr 2 CBAIN C ra30aHaNK3aTOPOM.
Herounnk
[(PWRI]- - - —>

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

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

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

HomuHan peauctopa R - He meree 250 Om.

BeTpoeHHbl# WyHT-peaucTop HART-KOMMYyHWKaTOpa AONMKEH BbiTh
oTknoyeH, MapannensHoe nogknoyedue HART-KOMMYHUKaTOPE K
M3MEPNTENBHOMY PE3NCTOPY R NPUBEAET K N3MEHeHNAM
NoKa3aHui MHTepdeidca TOKOBOW NETNM, PACCUYMTAHHBIX HA OCHOBE
[AaHHBIX M3MEPHTENEHOD BONBTMETPA.

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 — MoaxntoyeHme no nHtepdeincy TokoBol neTnun. TpéxnpoBoaHas cXxema, NaCcCUBHbIM

pexnm paboTbl npubopa. O6wWKit NpoBoAg — «KNAKC» NUTAHUA, NOABEAEHHDbIN K Knemme «PWR1»
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B3PbLIBOOMACHASA 30HA B3PbIBOBE3OMNACHAA 30HA

B [aHHOM CXeMe BKIFOHEHWA oBLLIWMM
NPOBOAOM NUTAHKSA
raioaHanniaTopa v OTPULUAaTENbHbIM
MPOBOAOM MHTEPHERCE TOKOBOW
neTnu ABNASTCA NUHWUA «PWRT:,
FBNAOLLAACH «MUHYCOM:»
(«3EMNEN*) NUTAIOWETD

Hang r Topa.

i Mpw pafote uHTepdeiica Tokosoi
| neTnu npuéopa 8
TPEXMPOBOOHOM NMACCHBHOM
PEXWMME nonspHocTe
NOAKMOUYEHUS BHELHUK LIenei K
wknemmam CLM+ u PWR1 He umeeT
FHAYEHUA.

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

> igj
BapmanT 1 Mauapirtant. @ VcTourink
[FWRE]- - - —>
ONpeaenseTCA HOMUHANBHBIM

[Ca]- - - | R | HaNpAKEHUeM MCTOMHMKE
Hanpﬁﬂ(eHHﬂ "
CONPOTHUBEAEHWEM NMHUHWK
BapmaHT 2 CBA3W C ra30aHanM3aTopoM. |
HcTounnk

o] - -—>

CHEMHBIA
KNEMBMHME

ANA PAEOTEI 110
TPEXMPOBOAHON CXEME,E
KOTOPOW NMHAA sPWRT«

PRBNAETCR OBLUMM NPOBOO0

Wameputens
(BonsTMETP)

MakcHManeHeIi HoMUHaD
conpoTuenenna R

| YCTAHOBWTE MEPEKIOUATEN
PEXMMA PABOTH
MHTEPDENCA TOKOBOW
METAA B NONOMEHWE
SPASSIVEs

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

CLMH] < = = = 3 KA\{ ~
>\J & HomuHan wyHT-peauctopa Ry, - He Menee 250 OM. |
Wimeputens
(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, b
MeTounnk | ||
HanpaMeHua
o | S
[PwRi]- - -—! HART
KOMMYHWKATOP
Wamepurens
(eonbTMETP) A Homunan peaucTopa R - He menee 250 Om.
/G? BeTpoeHH bl WyHT-pesncTop HART-KOMMYHUKaTOPa A0N#eH BhiTh
>\_/ B oTknodeH. MNapannensHoe nogrniodedne HART-koMMyHUKaTORa K
M3MepUTeNLHOMY pesncTopy R npuBefeT K M3MEHEHWAM
- - = || R || l noKasaHWid uHTepheiica TOKOBOW NETNW, PACCYNTAHHbIX Ha OCHOBE
| L A@HHBIX M3MEPUTENLHOTO BONLTMETPE. )
|
Bapuaut 4 T L_ |
McTounnk Y|
HanpamMeHua HART
(Ewki)-- - —>> KOMMYHUKATOP
Wamepurens
(eonsTMmeTp)

" F <
HomuHan wyHT-pesncTopa Ry, - He mexee 250 Om.

MakcumManbHOE CYMMapHOE CONPOTUBNEHHE NMHWW CEBASK ©
nocneaosaTentHO BKAKYEHHDIMKW DEIUCTORaMK Ru Ru, AONKHO

Emd]- - -—> “ 2
'.—W onpefenATLCA UCXOOA U3 NapaMeTpoB UCTOYHWKE HaNpARMeHWA.
[ Jlonyckaerca enonb30BaHue BCTPOBHHONO WYHT-pesucTopa
t | .
[

BapuaHT 5 HART-koMMyHWKaTopa BMecTo pe3ucTopa Ry,

L
HeTounmk HART
HAMpH KOMMYHWUKATOP

[PwRL]- - - —3

PucyHok 3.9 — MNoakntoueHme no nHtepdeincy TokoBo neTaun. TpExnpoBoaHan cxema, NacCUBHbIN
pexum paboTtbl npubopa. O6Wwmit NPoBOA — KMUHYC» («3EeMAA») NUTAHUA, NOABEAEHHDBIN K Knemme

«PWR1»
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WHWA «PWRZs
|RBNAETCH OBLUWM NPOBOOOM

B3PbIBOOMACHAA 30HA

B aaHHOR Cxeme BRNKYEHHA OOLMM

» [PWRL] K MCTOYHMKY | NPOBOAOM MUTAHWA

—»(PwR2] MUTAHUA '

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

| ChEMHLIM
| KMEMMHMK |

_ 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
NOAKNIOYEHMA BHEWHWX Liened K
knemmam CLM+ u PWR2 He umeet
IHAYEHUA,

BO3MOM(HbIE CXEMbl NOAKNHOYEHUA K VHTEPOENCY

TOKOBOW METNW BO B3PbIBOBE3OMACHOW 30HE:

Bapuanr 1 K :"":'1 )

conpoTuenexna R
onpefenAeTcd HOMUHaNBHBIM

fi MaKCUMANEHEIR HOMWHAN

[ - - HANPAKEHUEM MCTOMHWKE
HanpAMEHHA 1
CONPOTUBNEHNEM NUHWW

Bapmaut 2 \ CBAIN C ra30aHaNNIATOPOM.

HcTounnk

[PWRZ]- - - —>>

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

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

Em- - -—>

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 — MNoakntoueHme no nHtepdeincy TokoBoi neTaun. 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

v

PWRL] K MCTOYHMKY |

NPoBOAOM NUTaHWA

s

Y

—» [FwrZ |
+

NUTAHWUA | rasoaHanM3aTopa v OTPULIATENBHBIM

NPoECAOM MHTEPHERCE TOKOBOW
NeTNK ABNASTCA NUHKA «PWRZ=,

_./

ChEMHbIH
KIEMMHIK

ANA PAROTEHI MO
TPEXMPORC CXEME,B
KOTOPOM JHMHWA «PWR2s

FABMAETCH OBLKMM NPOBCOOM

YCTAHOBWTE NEPEMBINKY B

MPABOE MONOMEHWE

| YCTAHOBWTE NEPEKTIOYATENR
PEHMMA PABOTLI
WHTEPGEACA TOKOBOM
METNK B MONCXKEHWE
«PASSIVEs

[Ecame]- - -— }\J
WamepuTens
(amnepmerp)
BapwanTt 3

HeTounuk

HanNPAMEHUA
[Pwez]- - - —> HART

KOMMYHWKATOP
Wameputens
(mnhvn/ﬂ%

V) i,
>t} |
BapuanT 4 | ||

HeTouHuk |_ i
HaNPAMEHHR HA
T KOMMYHHKATOP
Wameputens
(monbTMeTp)
._._\\|
()
Bapuaut 5 | [
-
| —
MHeTounmuk HART
[FWEE)- - -—> Usab il KOMMYHUKATOP

ABNAKOWERACH «NAOCOM» NUTAIOWETD
HANPAMEHMA raaoananuaatopa. |

Mpw paBoTe MHTepdeRca TOKOBON
NeTnu npuéopa B
TPEXMPOBOAHOM MACCHUBHOM
PEXMME nonspHocTe
NOAKNOYEHWA BHEWHKAX uEFPEﬁ K

knemmam CLM+ w PWRZ e umeer
IHBYEHMA.

' BO3MOXHBIE CXEMbl NOAK/THOMEHUA K WHTEP®ENACY |

TOKOBO# METNIW BO B3PbIBOBE3OMACHOW 30HE:

étnl; s @
: " W,
Bapuant 1 {amnepmeTp) HANPAMEHHA
FURZ - -
Wamepurens
(sonbTMeTR)
i MaKcHMansHbIR HOMUHEN
conpoTheneHua R
onpefenseTch HOMUHANBHEIM
- E HENPAKEHMEM HCTOUHUKE
HaNPAKEHWA W
CONPOTHBAEHWEM NHHIK
Bapunanr 2 CBAIN C ra30aHaNK3aTOPOM.
Herounnk
(Pwrz]- - - —>

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

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

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

HomuHan peauctopa R - He meree 250 Om.

BeTpoeHHbl# WyHT-peaucTop HART-KOMMYyHWKaTOpa AONMKEH BbiTh
oTknoyeH, MapannensHoe nogknoyedue HART-KOMMYHUKaTOPE K
M3MEPNTENBHOMY PE3NCTOPY R NPUBEAET K N3MEHeHNAM
NoKa3aHui MHTepdeidca TOKOBOW NETNM, PACCUYMTAHHBIX HA OCHOBE
[AaHHBIX M3MEPHTENEHOD BONBTMETPA.

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

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

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

PucyHok 3.11 — MoaxntoyeHne no nHTepdency TokoBor netTnm. TpExnpoBoaHaa cxema, NacCUBHbIN

pexxnm paboTbl npubopa. O6WMIN NPoBOA, — «NAKOC» MUTAHUA, NOABEAEHHDbIN K Knemme «PWR1»
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B3PbIBOOIMNACHAA 30HA

ERHWFIWHH LIBETOBOM MapKUPOBKM BbIBOAOB B3PbIBOBE30MACHbBIN
! i ! - MepexoaHuKa, NPOBOA MapKUPOBaHHbI A
KPacHbIM - yCTaHaBNWBaiTe 8 knemmy CLM+. HART - MEPEXOOQHUK

Ecnu Mapkupoekn Beieogoe HART - MepexofHuka HeT
- NONAPHOCTb NOAKNIOYEHUA HE BaXHa, (HE BXOOMT B KOMIUIEKT MOCTABKH)

O@@@@@@@@?

" CHLEMHBIR
KITEMMHMK

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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B3PbIBOOMACHAA 30HA B3PbIBOBE3OMNACHAA 30HA

-

: > (FWEL] K HCTOHHMK!E [lns AaHHOA CXeMbl NOAKMHOYEHWA

Vi npuBopa NoNAPHOCTE NOAKMIOYEHNS
» [ NUTAHWNSA
i ¢ BEes R U _A _________ | HanNpAXEHUA NUTaHWA He BaXHa
T e e R ey y
5 i_': UET:%:‘ND Lienb «RS-485 GND» amnaeTcs
- (E=:485 60D HeoBA3aTeNLHON ANA NPUMEHEHMA,
: : ¥ |RS-485 B E An P
1 K WHTEPOEICY Ecnu nopxnioyaeman annapatypa
1 RS-485 ! He TpebyeT COeANHEHUA C «3eMNEN»

----------------------- untepdeiica RS-485 - ocTasbTe
knemmy rasoadHanusartopa «RS-485
GND» HenoaKnNHYeHHOM.

— ECNW TPEEYETCA
NOOKMKDYEHME OKOHEHHOM
HAMPY3KK NWUHKWKA CBR3K

b - WHTEPQENCA RS-485
MEPEBEAMWTE NEPEKNKHATEND
B MONOMEHWE «Ons,

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

T e e e e e T T T -~

f A

: B3PbIBOOMACHAA 30HA ! B3PbIBOBE3OMNACHAA 30HA

! ! pazisiiisessasissocdsds i

I 7 | -~ [EWR1] K WCTOYHMKY K | [lns AaHHOR CXemMbl NOGKNIOYEHNA

: - 7 — MUTAHKA el npvBopa NONAPHOCTE NOAKNYEHWA

I I e g S e ke i o R S i 1 Hanpnmeumnmaumnemﬂa
i ' LS

| i Catarmi] I

: I - [ALARM 1 ] ) r

! ! ' i ANropuTM oTpaboTK pene

: / : ' E ) AS MOMET BbITh HACTROEH NpK

| = | | Caarm | ) nNoMoLLM UMdPoBbIX

: : : > CERIT . WHTepheRcos CBASM.

! T > : Mpu otcyTeTBNM NuTaHus

| | | i razoaHanu3aTopa Bce TpW pene
' K VCNONTHUTENbHBIM |

: : i ¥YCTPOWCTBAM, ; Pa30MKHYTbI.

| | | YMPABMAEMbIM PENE ' |
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PucyHOK 3.14 — MoAKNto4YeHNe BHELHUX UCMOIHUTE/IbHbIX YCTPOMCTB K pee rasoaHannsatopa
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PucyHok 3.15 — OgHoBpemeHHoe noakntodeHune K UTM-13M no nHtepdencam TOKOBOM NeTnu,

RS-485 v pene
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MpunoxxeHue U

Cxembl nogkntoyeHua UFM-13M, nsrotosneHHbIX ¢ anpena 2023r.
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PucyHok U.1 — lNoagKkntoveHne HanpAaXKeHna NnuTaHuAa



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 npubopa
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B3PbIBOOMACHAA 30HA

B3PbIBOBE3OMACHAA 30HA

JnA faHHoR Cxembl NOAKNKOYEHNA

[PwR1 (+])K MCTOMH HK!E

npuBopa NoNAPHOCTE NOAKNIOYEHUA

[Pwed (-1 MNTAHUA :

HANPAKEHWA TUTAHWA HE BaHa
e

1

ChEMHEIN
KIEMMHUE |

YCTAHOBMTE MEFEKMICHATENL
PEMIAMA PABOTHI
WHTEPDEMCA TOKOBOWM NMETNW
B BEPXHEE MOMCHEHVE
#PASS.»

A

p%m PABOTHI [10
YETHIFEXTIPOBOOHDW CXEME
¥CTAHO TENb

8 HIAKH

A

MNpw paBoTe NpuBopa B NAcCUBHOM
PEXUME (MEPEKNIOHaTENE PEXUMA
paloTsl MHTepdienca TOKOBOA NETNKH
yCTaHOEJ'IeH B NONOXEHWE
«PASSIVE») nonfpHocTe
NOAKNKYEHHUA BHELIHWX LENed K
knemmam CL- w CL+ He umeet
IHAYEHUA, J

A

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

®)

[ C—
B 1 Hameputens MCTOUHHK
Eap T pMeTp) HanpAKeHHs
-—
W3MEPHTENb
(BOJTLTMETP)
o MakcumansHsIR HomMuHan
conpoTUsnexdns R
o onpefenfeTcd HOMHUHANBHEIM
[ [R | HaNPAXEHHEM MCTO4HHKR
HaNPANKEHUA W
CONPOTHENEHWEM NUHK
BapwanT 2 \_ CBA3W C raaoaHanMaaTopom.
| Merounmnk
[ O

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

(AS
\A)

Hamepurens
(amnepmerp)
1
BapuauT 3 ﬁ Py
)
D
HanpeeHS |
CL+ - --! %l\IRTl'J
KOMMYHUKATOP
Hamepurens
g
V) |
[EE]-=-— R ]
|
BapuauT 4 T | ||
Mﬂowlg{' L. |
HanpameHns HART
== KOMMYHHKATOP
Wameputens
(BoALTMETP)

(—

HeTounnk HART
7 P I .. i 8] KOMMYHUKATOP

(A

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

MakcumansHoe CYMMaPHOE CONPOTUBNEHWE NMHKWKW CEA3KU C
nocnefoeaTenbHO BENKYEHHBIMK aMNEPMETPOM M PEZUCTOPOM
R, AOMXHO ONPEAENATLCA UCXOAA M3 NAPAMETPOB UCTOUHUKA
HarpAKEHHA,

,ﬂonycxaemﬂ WCNoNbL20BaHWE BCTPOEHHOIND LUYHT-pe3dcTopa
HART-KkoMMyHMKaTOpa BMecTo peaucTopa Ry,

Homwuuan peauctopa R - He meHee 250 OMm.

BeTpoeHHbli WyHT-peaucTop HART-KOMMYHUKATOPA BOMKEH
BObITb OTKAOYEH. [NapannensHoe nogknodedue HART-
KOMMYHWKaTOPa K W3MEpMTeNbHOMY peaucTopy R npusegéT k
H3IMEHEHWAM NOKa3aHHUW MHTEDdﬂeHC& TOKOBOW NETH,
paccHYMTaHHbIX HA OCHOBE flaHHbIX W3MEPUTENbHOro BONbTMETPA.

HomKHan WyHT-peaucTtopa Ry, - He MeHee 250 Om,

MakcuMansHoe cy pHOE ConpoT! TMHAW CBA3K ©
nocnefoBaTeNbHO BKNIOUYEHHBIMK peaMcTopamu R u R, fomsHo
CNpeaenaATECA KCXOAA W3 NapaMeTPoB MCTOYHWKE HanpAXeHuna,

,ﬂﬂl’l)"CKaETCH WCNonbL20BaHKWe BCTPOEHHOIND LWUYHT-pe3ucTopa
HART-KkoMMyHUKaTOpa BMECTO peaucTopa Ry,

PucyHok U.3 — MNoakntoueHne no nHTepdency TOKoBOM NeTaun. YeTbIpEXnpoBoaHan cxema, Naccmus-
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HbIN pexkum paboTbl Nnpubopa



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

pexunm paboTbl Nnpubopa



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 TOoKoBoOM 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

! ! pRESsmiisesiasiisosdsds i

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

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

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

! | ‘o [ALARM T | RIS T

| | L [CALARM L Lo

! ! i i AnropuTm oTpaboTku pene

: 7 : T ) AS MoxeT GbITh HACTPOEH NpK

| ' | |G ) NOMOLLM UMDPOBbIX

: : p o] ; UHTepdencos cBA3N,

| / - T g ) MNpu OTCYTCTBMW NUTAHKA

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

| = i | ! YCTPOWCTBAM, ' BASOMKHYTHI.

| | | YAPABNAEMbIM PENE | |
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PMCVHOK n8 - MNogknoyeHne BHEWHMX UCNONHUTENbHbIX YCTpOVICTB K pene rasoaHaam3atopa



B3PbIBOOINACHAA 30HA B3PbIBOBE3OMNACHASA 30HA

- K WCTOYHUKY i
» MUTAHWUA ‘
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1
K WCNONMHWTENbHbIM -
YCTPONCTBAM, H
1
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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.
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PucyHok U1.9 — OgHoBpemeHHOe nogkatoderme K UTM-13M no nHtepdenicam TOKOBOM NETAH,

RS-485 v pene



MaTUKWN.

PaboTta ¢ MarHuUTHbIM WHTepdelicom MOo3BOAAET MO0J/Ib30BaTeN0 B3aMMOAENCTBOBATb C
nNpubopom BO B3pbIBOONACHOM 30HE 6€3 OTKIOYEHUA NUTAHUA U 6e3 MCNOIb30BAHUA 40POTrOCTOALLUX
MCKpobe3onacHbIX KOMMYHUKALMOHHbIX ycTponcTB (HART-KomMMyHUMKaTopoB, npeobpasoBatenem
nHTepdenca RS-485 u 1.n.). MarHuUTHbIN MHTepdelic Nnpnubopa No3BoNSET NONb30BATENO NPOU3BOANTD
YCTAHOBKY «HY/A» U rPaayMpoBKY YyBCTBUTENbHOCTM Npnbopa.

lazoaHanmsatop WUIM-13M ob6opyaoBaH ABYMA MArHUTHbIMKM AaTiMKamu. MarHuTHble

AaTYNKN PaCnoslIoKEHbI Ha mMoayne MHAUKAUNU an6opa, mMecTta UX pacnonoxKeHuA 0603HayeHbl

BHumaHue!

MpunoxeHue K

MarHuTHbI nHTepdeiic

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

30HA MATHUTHOIO OJATHUKA
YCTAHOBKW HYNA

Mepea HayaNoOM BbINOAHEHUA PaboT No rpagyMpoBKe Npmnbopa NPU NOMOLLM
MarHuUTHOro nHtepdeinca 6e3 oTKAYEHUA NPUbopPa OT CUCTEMbI KOHTPOA 3a-
rasoBaHHOCTU PEKOMEHAYETCS MOCTaBUTb B M3BECTHOCTb NepcoHan pabouei
CMEHbI 0 NPOBOAMMbIX paboTax, a TakKe Npu BO3MOXKHOCTU NepeBecTn Nnpnbop
B cucteme ACYTI B pexkum «obcnyknsaHme». B npoTMBHOM ciydae paboTbl no
rpaayvpoBKke Nnpubopa MoryT NpMBOAUTb K CPAabOTKam CUCTEM 3aLLUTHOM aBTO-

30HA MATHUTHOIO OATHMKA
TPAOYWPOBKH

MarHuTHbIN faTynk YCTaHOBKW HYNA UCNOJIb3YETCA TakXXe 4114 nepeesoa npubopa B

CMNELMANBbHbIV PEXXUM

PucyHok K.1 - PacnonoxeHue marHUTHbIX 4aTYMKOB
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K.1 YcraHoBKa Hyns

YcTaHOBKa HyNA NPOBOAMUTCA COrNAaCHO anropmuTMy, NpeacTaBNeHHOMY Ha pucyHke K.1.1

e O

h 4
NOAATb I'IOI%EPOK-IHI:;IFI
HYNEBOWU TA3
(F'C N21 cornacHo METOAMKK NOBEPKN)

|

AOXAATBCA YCTAHOBJIEHWUSA
MNOKA3AHWN

h 4

BBECTW MPUBOP
B CNEUMANBHBIN PEXUM

NYTEM YAEPXAHWUA MATHWTHOTO
CTWNYCA B 30HE MATHWTHOroO
OATHUKA YCTAHOBKWM HYNA 00
3AXKWUIAHWA KENTOrO
MHANKATOPHOIO CBETOAMOOA;

NOCNE NEPEXOLA NMPWBOPA B
CMEUWANIBHBIA PEXWM - YBPATb
MATHWUTHBIA CTUAYC W3 30HbI
MATHUTHOIO OATYMKA
YCTAHOBKW HYNA

KPATKOBPEMEHHO MOAHECTU
MAMHWUTHBIKM CTWUIYC K 30HE
MAFHWUTHOIO AOATHUKA
YCTAHOBKW HYJIA.

(NPUBOP NPOW3BEAET YCTAHOBKY HYNSA)

h 4
JOXXOATBLCA BbIXOAA
NMPUBOPA N3
CNEUMANBHOIO PEXUMA;

MPEKPATUTEL MOAAYY
NMOBEPOYHOW TA30BOM CMECHK

h 4

e O

PucyHok K.1.1 - Anropntm yCTaHOBKM KHYAA» NPU MOMOLLLM MarHMTHOro uHtepdelica.

Mowarosas MHCTPYKLUMA MO Npoueaype YCTaHOBKU «HYAA» U COOTBETCTBYIOLLME KaXKAOMY U3
PEeXMMOB BbIXOAHble CUTHANbl Npubopa npeactaBneHbl B Tabavue K.1. M306parkeHna nsamepaembix

KOHUEHTpauuin Ha gucnaee npubopa B Tabanue K.1 npuseaeHbl 4ns NpUMepa U MOTryT OTAMYATbCA OT

YyKa3aHHbIX.
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Tabnnuya K.1 — Mowarosana MHCTPYKLMA YCTAHOBKU «HYNA»

HOMEP LLUATA

DEWNCTBME

MHOAUKALUA NPUBOPA

YcTaHoBuWTe Ha npmnbop agan-
Tep ana nogaun Mrc

BbIxoAHble CUrHanbl B COOT-
BETCTBUM CO 3HAYEHUEM W3-
MepPAEMOI KOHLEHTpaLUUn

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

BbIxoAHble CUrHanbl B COOT-
BETCTBMM CO 3HAYEHUEM W3-
MepPAEMOI KOHLEHTpaLUUn

 eee

[oxautecb  cTtabunmsaumm
NOKasaHW Ha 3KpaHe npwu-
6opa (echn npubop nokasbli-
Ba/1 HOJb, TO BbIXXAMUTE HE Me-
Hee 1 MWHYTbI C MOMEHTa
Havana nogaum Mrc)

N

Boiiamte 8 CMELMANBHbIN
PEXUM Hactpoiiku. [AnA
3TOro:

MNoaHecuTe U yaepKuBanTe
MarHUTHbIA CTUAYC K 30He
MarHMTHOroO JaTyMKa YycTa-
HOBKW HyNS;

3enéHbii WHAMKATOPHbIM
cBeTOo4MOA, MOracHeT B MO-
MeHT 0bHapy*KeHMA MarHuT-
HOro Nons cTuayca.

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

3enéHbin WHAONKATOPHbIN
cBeTogmMop, noraweH

[oxautecb 3aropaHus xen-
TOr0O WHAMKATOPHOro CBETO-
anopa. Npubop nepeBenéH B
CI'IELI,I/IAﬂbeIﬁ PEXXUM

ENTbIN UHANKATOPHbIN cBE-
TOAMNOL, HAYHET MUTaTb.

101




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 noAayu
MNrc n poxautecb BbIXoAa
npubopa M3 cneumanbHOro
pexuma. MNpnbop camocTosn-
TENbHO BbIMAET U3 CNeunanb-
HOro peXnma yepes 2 MUH.
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K.2 IpaayvpoBKa 4yBCTBUTENbHOCTU

lPagyVpOBKa YyBCTBUTE/IbHOCTM NPOBOAMTCA COrNAaCHO anropuTMy, NpeacTaBNeHHOMY Ha

(e

h 4
NOOATE MOBEPOYHYIO
FA30BYIO CMECb

(F'C N22 cornacHo METOANKHM NOBEPKN)

pucyHke K.2.1

A
AOXOATBCA YCTAHOBJIEHUA
NMOKA3AHUN

h 4

BBECTW MPKBOP
B CNEUWMANIbHbBIM PEXUM

NYTEM YAEPXAHWA MATHWTHOIO
CTUNYCA B 30HE MATHWTHOIO
AATHMKA YCTAHOBKWM HynAa 10
3AXKUMAHWA KENTOMO
WHAWKATOPHOrO CBETOAWOAA;

MNOCNE NEPEXOAA NMPUBOPA B
CMNEUWANBHBLIA PEXWM - YEPATB
MATHUTHBIA CTUNYC W3 30HbI
MAFHUTHOIO OATHUKA
YCTAHOBKWM HYNnA

r
KPATKOBPEMEHHO TMOAHECTU
MATHUTHBIX CTWUTYC K 30HE
MAFHUTHOIO AATHWKA
rPAOYUPOBKW.

(NPUBOP NPOU3BELET MPALYUPOBKY)

AOXOATBCA BbIXOOA
MPUBOPA U3
CNEUMAJIBHOIO PEXUMA;

MPEKPATUTb MOAAYY
MOBEPOYHON A30BOW CMECK

h 4

G

PucyHok K.2.1 - AnropuTm rpayMpoBKN YYBCTBUTENIbHOCTM MO KOHLLEHTPaUumM npyv NoMoLLm

MarHMTHOro nHTepdelica
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BHumaHue!

PaboTbl No rpaaymposke npmbopa NpM NOMOLLUM MarHUTHOrO MHTepdelica He
TPebyloT CHATUA KpPbIWKK Kopnyca npubopa M MOryT nNpoBOAUTLCA BO

B3prBOOI'IaCHOl7I 30He.

MowaroBas MHCTPYKLUMA NO npoueaype rpagyMpoBKM YyBCTBUTE/IbHOCTM M COOTBETCTBYOLLME
Ka*kaA0MY 13 peXMMOB BbIXOAHbIE CUTHANbI Npubopa npeactaBneHbl B Tabaunue K.2. U30b6paxkeHuna ms-
MepseMbIX KOHLUEHTpaUMii Ha gucnnee npubopa B Tabamue K.2 npuseaeHsl AN npuMmepa U MoryT oT-

NN4aTbCA OT YKa3aHHbIX.

BHumaHue!

KoHLeHTpauma rasa Ans rpafyMpoBKM 4YyBCTBUTE/NbHOCTM npubopa npu no-
MOLLM MarHUTHOro nHTepdeiica Npu NnoctaBke Nnpnbopa c 3aBoAa-U3roToBUTENA

ycTaHoB/ieHa B 50% Anana3oHa M3mepeHus npubopa.

MNonb3oBaTenb MOXET UIMEHUTb KOHUeHTpaumto MNIC anAa rpagynpoBKU MarHm-
TOM NPM NOMOLLM NpOorpammHoro obecneyeHms gnsa paboTbl ¢ npubopom yepes
umdposoit nHTepdeinc RS-485, nnbo noaxatoumsINCL K Npnbopy HART-kommy-
HUKATOPOM.

Tabaunua K.2 — Mowarosasa UHCTPYKLMA FPaAyUPOBKM YyBCTBUTENBHOCTH

HOMEP LUATA DENCTBUE WHAUKALUA NMPUBOPA

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

DENCTBME

WHAUKALUA NMPUBOPA

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

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

Hoxantecb  ctabunmsauum
MOKa3aHMM Ha 3KpaHe npwu-
6opa (He meHee 1 MUHYTbI C
MOMEHTA Hayasa nogauu
nrc)

Bovigute B8 CMELUANBHBIA
PEXUM Hactpoiikn. [AnAa
3TOro:

MogHecuTe W ypepKuBanTe
MarHuTHbIA CTUAYC K 30He
MarHMTHOro JaTyMKa YycTa-
HOBKW HyNS;

3enéHbii WHAMKATOPHbIN
cBeTOo4MOA, MOracHeT B MO-
MeHT 0bHapy*KeHUA MarHuT-
HOro NosA cTunyca.

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

3enéHbin WHAONKATOPHbIN
cBeTogmMop, noraweH

[loxautecb 3aropaHus xen-
TOr0O WHAMKATOPHOro CBETO-
anopa. Npubop nepeBenéH B
CI'IELI,I/IAﬂbeIﬁ PEXXUM

HENTbIN UHANKATOPHbIN CBE-
TOAMNOL, HAYHET MUTaTb.

Yaanute MarHuUTHbIN CTUAYC
M3 30Hbl MAarHUTHOTO AaT4YMKA
YCTaHOBKMW HyAA.

EnTblt cBETOAMOA MUTAET C
yactoTtol 1 l'y; 3enéHbin UH-
AMKaTOPHbIN cBeToaMoa 3a-
ropuTCcA, KaKk TO/IbKO MarHuT-
HbI CTUAYC BbINAET 3a npe-
A€eNbl 30Hbl YYyBCTBUTEJIbHO-
CTU MarHMTHOro AaTymMKa.
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HOMEP LUATA

DENCTBME

UWHAUKALUA NMPUBOPA

6

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

w .g:. ’
:i:!. .. N f
230
= —

MNpeKpaTuTe nogady nose-
poyYHo razosoit cmecu. CHuU-
MUTE agantep Aaa nogayu
MNrc n poxautecb BbIXoAa
npubopa M3 chneuManbHOro
pexxunuma. MNpubop camocTon-
TEeNbHO BbIAAET U3 cneymanb-
HOFO peXKnma yepes 2 MUH.
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MpunoxeHune Ji
MNMepecuyet eaUHUL, U3MEPEHUA
nepecuyer 3HaueHUM KOHLUEeHTpaLumii ra3os/napos,

Kannbpyembix N0 KpoccoBomy rasy (nponaHy)

®OPMY/1bl NEPECYETA EANHUL, U3MEPEHMA
[lnA roptoymnx ra3oB 1 NapoB, ANA KOTOPbIX M3BECTHO 3HAYEHME KOHLIEHTPALMN HUKHErO KOH-
LEeHTPaLMOHHOro nopora pacnpoctpaHeHma naameHun (HKMP), nepecyér mexKay KoHUEeHTpauunen ue-
NeBOro KOMMOHEHTA, BbIPaXKeHHOM B nNpoueHTax 06bEMHOM fom (%06.) M KoOHLEeHTpaLMen Lenesoro

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

__ Coy06.-100%

Mepecyért us % 06. 8 %HKNP: Copnxnp = — (n.1)
100

MepecudT n3 %HKMP B % 06.: Copop. = LopHKTE C100 (N.2)

000. 100%
roe
CoHKp — KOHUEHTpaUMa KoMmnoHeHTa B %HKIMP;
Co%o6. — KOHLEHTpaLmMsa KOMMOHEHTa B 06bEMHbIX gonax (%06.);
Cio0 — KOHUEHTpaLumMsa KOMMNOHEHTA, BblpaXKeHHas B 06bEMHbIX A01X (%06.), COOTBETCTBY-

towas 100%HKMNP (cm. Tabanuy J1.1)

MepecyéT 3HaYEHMIN MeKAY KOHLLEHTPALUNEN LLeNeBOro KOMMNOHEHTA, BbIPa*KeHHOW B NPOLLEH-
Tax 06BbEMHOM A0n (%06.) U KOHLEHTPaUNEN LLEeNeBOro KOMMOHEHTA, BbIPAa*KEHHON B MUIIMOHHbIX

ponax (mnut), onpepenserca popmynamm /1.3 n /1.4,

Com—1
3 1gn0 . — _MH
MepecyéT us maH" B % 06.: Copo. 10 000 (Nn.3)
Mepecyér 13 % 06. B MAH™: Cymn—t = Copos. - 10000 (N.4)

roe
-1y.
C =1 — KOHLEHTPALWMA LEeNeBOro KOMNOHEHTa B MUZIMOHHbIX A0AAX (MAHL);
C%o6. — KOHLEHTpaLmMa KOMMOHEeHTa B 06bEMHbIX gonax (%06.);
MepecyéT 3HaYEeHN MeXay KOHUEHTPauMen Lenesoro KOMMNOHEHTa, BblParKeHHOM B MUAIN-
OHHbIX A0nAX (MAH) KU MaccoBoW KOHLUEHTpaumein Lenesoro KOMMNOHEHTa, BbipaKeHHOW B mr/m3,

onpeaensaetca popmynamm /1.5 n J1.6.
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MpumeyaHue: ceHcopbl 2a30AHANU3AMOPOES U3MePAOM KOHUeHmMpayuro yesneso20 KOMNOHeHma,
OCHOBbIBAACL HaO 06BEMHOU KOHYeHmMpayuu yesneso2o0 KOMMOHeHMa 8 KoHmpoaupyemol ammo-
chepe. OmobpaxceHue usmepsaemoli 8eaAUYUHbI KOHYUeHMpayuu yeneeo20 KOMNOHeHMa 8 eOUHU-
yax maccosoli KoHyeHmpayuu (m2/m?) npouzsodumca ¢ nepecyémom coznacHo popmyne J1.5. Mpu
3Mom 8 WMamHO 6bINMyCcKAaembiX 2a30aHAAU3AMOpPaAx pacyém maccoeoli KOHYyeHmpayuu npou3eo-
dumca ¢ yuémom memnepamypel, pasHoii 293,15°K (= 20°C), mo ecmb 6e3 yuéma peanvHoli mem-
nepamypol okpyxarouieli cpedol. Ecnu mpebyemca omobpaxceHue senu4uHbl Maccoeoli KOHYeH-
mpayuu, paccaumaHHoli ¢ y4émom peanvHoli memnepamypbel, mpebyemca akmusupoeams OaH-
HyI0 onyuro 8 HACMPOIUIKAx 2a30aHAAU3amopa.

M-C -1
Nepecyét us maH?! B8 mr/m3: CMF/M3 = —HE (Nn.5)
1000 R - —
P
Cyppjy3 1000+ R -%
5 3 1. —
Mepecuyét u3 mr/m3 8 man: Cop—t = v (n.6)
rae
Cir/m3 — MaccoBas KOHLEHTPALMA LieIeBOro KOMMNOHEeHTa B Mr/m?;

CMHH—1 — KOHLEHTPaLMA LeNeBoro KOMMNOHeHTa B MUINIMOHHbIX Aonsax (MaHL);
M- monspHas macca LeneBoro KomnoHeHTa (r/monb);

R- yHuBepcanbHas razosasa noctosHHanA 8,314 [x/(monbx°K);

T- abcontoTHas TemnepaTypa rasa, °K;

P— AaBneHue rasa, MNa.

PACYET KOHLEHTPALMI NO KPOCCOBOMY T'A3Y (IMPOMNAHY)

[na uenesbiXx KOMNOHEHTOB, KaIMBPOBKa KOTOPbIX MPOU3BOAMTCA MO rasy C KPOCC-3aBUCUMO-
cTbto (Mpumep: bymunauyemam (Kaaubposka no npornaHy)), 3KBUBANEHTHOE 3HAYEHME KOHLEHTPaLUn

no LeneBomMy KOMMNOHEHTY, onpegenseTca no ¢opmyne J1.7:

_ Crirc Kpocc

Cuen. = Kepoce (n.7)
roe
Cyen. — 3KBMBA/IEHTHOE 3HaYeHMNE KOHLIEHTPaLMKU NO LeNeBOMY KOMMOHEHTY;
Crirc kpocc — KOoHUeHTpauma MNIC rasa, N0 KOTOPOMY NPOU3BOAUTCA Ka/JIMOPOBKa,
nsmepaemas B 06bEMHbIX AonsAX (%06.);
Kkpoce — Kpocc-KoadPpULUMeHT, B 06bEMHbBIX Aonsax (cm. Tabanuy J1.1).
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CnpaBoYHble AaHHble ANa nepecyeTa KOHLUEHTPauui LenesblX ra3os ¢ Kaanbposkoii MO MPO-
MAHY npuseaeHbl B Tabauue J1.1.
MpumeyaHua:

1. [lpusedéHHble 8 mabauye /1.1 daHHbIE ABAAIOMCA CNPABOYHbLIMU.

2. /[nsa 2a3oaHanuzamopos, ebinyckaemoix nosxce 11.2023 2. uHghopmayusa o Kpocc-KoaghgpuyueH-
max u daHHble 018 nepecyéma edUHUY, usmepeHus npusedeHd 8 Nacnopme 2a3oaHanu3amopa,
U UMeHHO OHU 00/}(HbI UCM0/16308aMbCA NPU pacyémax.

NMPUMEP Nel

[aHHble, nonyyaembie 13 Tabauubl /1.1 BblgeNeHbl KpacHbIM LBETOM; AaHHbIE, NO/ly4aeMble B pe-
3y/nbTaTe pacyéTa BblAeNeHbl CUHUM LBETOM.

UcxoaHble AaHHbIE:

a3o0aHanmsatop NTM-13M,
LeneBoi KOMNOHeHT: MeHTaH (KaAnbpoBKa No NponaHy);
AnanasoH namepenuna: ot 0% HKIMP go 100%HKIMP;

Lleneson komnoHeHT MI'C: MponaH;
KoHueHTpaums uenesoro komnoHeHTa: 0.55% 06. (octanbHoOe — a3oT).

Tpebyertca:

OnpeaennTb, YTO JONKEH NOKA3aTb ra30aHaNM3aATOP NpPM nogayve ykasaHHon MIC.

Pacuér:

1) Mo ¢opmyne /1.7 onpepensiem KOHUEHTPALMIO LLeSIeBOTO KOMMNOHEHTA ra3oaHanansaTopa, no-
nydyaemyto npu nogade MNIC ¢ rasom, MMerOLWMM KPOCC-3aBUCUMOCTb K LLeIeBOMY KOMIMOHEHTY:

C _ CHFC Kpocc 0;55 %06
" Kepoce 1,351

~ 0,4071 (%06.)

Kpocc-koadodumuneHT onpeaensaetca us tabamupl /1.1 gnsa Lenesoro KOMNOHEHTa ra3oaHanm-
3aTopa (neHTaH) — B AaHHOM Npumepe 3To cTpoka No5 Tabanubl /1.1,

2) Tak KaK ra3oaHann3aTop HacTPOeH Ha OTObparkeHMe namepsaemMon KoHueHTpauum B %HKIMP, a
KOHUeHTpauma NIC onpeaeneHa B % 06., onpeaenMm NokasaHUA razoaHannsartopa no ¢op-
myne J1.1. c y4éTOM AaHHbIX O KOHUEHTPauumn, cootseTcTBytowen 100% HKIMP uenesoro Kom-

noHeHTa n3 Tabaunubl /1.1
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. _ Cyyop.- 100%  0,4071%06. - 100%
PHKIP = Co0 1,1%06.

= 37,01 (%HKIIP)
KoHLeHTpaums LeneBoro KOMNoHeHTa, cootsetcraytowas 100% HKMP (C100) onpeaensetca

n3 Tabanupl /1.1 ana LeneBoro KOMMNOHEHTA rasoaHann3aTopa (MeHTaH) — B AaHHOM NpuMepe 3TO
cTpoka Ne5 tabanupl N1.1.

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

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

nAusamopa u nozpewHocms [l1rC.
NMPUMEP Ne2
[aHHble, nonyyaemble 13 Tabaumupl /1.2 BblaeneHbl 3e/IEHbIM LLBETOM; AaHHbIE, NOyYaemble B pe-

3ynbTaTte pacqéTa BblaeneHbl CUHUM LUBETOM.

UcxoaHble AaHHbIE:

MasoaHanmsatop NTM-13M,
LLleNeBOM KOMMOHEHT: MOHOOKCHA, yrnepoaa;
AmanasoH 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:

Onpepenntb, YTO A0/IXKEH NOKA3aTb ra30aHaM3aToOp Npu nogayve yKasaHHowm MIC.

Pacuér:

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

2) Mo dopmyne /1.5 onpenensem mMaccoByr KOHLEHTPALMIO LLeNEBOr0 KOMMOHEHTAa ra3oaHanu-
3aTopa, nonyyaemyto npu nogaye MNrC c M3BeCTHOM KOHUEHTPALMEN LEeNeBoro KOMNOHEHTa,
BbIPA*KEHHOW B MUIJIMOHHbIX AONAX:
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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 KOMMNOHEHTA dopmyna C100, % 06.4 | Kupoce, % 06.4
1 | bytmnauerat CeH120 1,3 0,877
2 | 1,3-bytagueH CaHe 1,4 0,155
3 | H-byTaH CsH1o 1,4 1,235
4 | N306yTaH i-CaH10 1,3 1,099
5 | NeHTaH CsH12 1,1 1,351
6 | H-lekcaH n-CeH12 1 1,538
7 | MeTtaHon CHsOH 6 0,426
8 | 3TaHon C2Hs0H 3,1 0,498
9 | AueToH CsHeO 2,5 0,171
10 BeH3uH aBTOMObOUANBbHBIN No TOCT P N 14

51313-99 ’ 1,250

KepocuH
1 o roct P 52050-2006 0.7 2,083
12 | Napbl HeGTENPOAYKTOB - 1,26 1,000
13 | Tonamneo ansenbHoe no NOCT 305-2013 --- 2 0,604
14 | Hedpac - 1,4 1,514
15 | MTB> CsH120 1,6 1,206
16 | O-Kcunon CsH1o 1 1,587
17 | NMponaH CsHs 1,7 1
18 | 3taH CoHe 2,4 0,72
19 | UuknoneHTaH CsHio 1,4 1,00
20 | UnknorekcaH CeH12 1,2 1,29
21 | OTnnenH CaHa 2,3 ---
22 | H-TentaH n-C7H16 1,1 1,26
23 | NMponuneH CsHs 2 0,34
24 | Tonyon (metunbeHson) CsHs 1 1,00
25 | beH3on CeHe 1,2 1,13
26 | 3TMnbeHson CsH1o 1 1,25
27 | 1-TekceH CeH12 1,2 1,00
28 | 1-byteH CsHs 1,4 1,00
29 | U306yTUneH CsHs 1,6 0,53
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Tabaunua /1.2 — MonapHble Maccbl LieneBbiXx KOMMNOHEHTOB

Ne | HaumeHoBaHuMe L,EeNEBOro KOMMNOHEHTA dopmyna MonsapHblii Bec, r/monb
1 | Kucnopog (0] 31,999
2 | Okeng yrnepoaa Cco 28,01
3 | Ceposopopos H,S 34,08
4 | Xnop Cly 70,91
5 | AmMmunak NHs 17,03
6 | Anokcmpa cepbl SO, 64,06
7 | UnaHucTeli Bogopoa, HCN 27,03
8 | Okcug a3oTa NO 30

9 | Anokcua asoTa NO; 46
10 | Bogopogs H» 2,016
11 | dT10p F2 38
12 | Xnoposogopozs HCI 36,46
13 | dTOpOBOAOPOA, HF 20,01
14 | OTMAMmepKanTaH CyHsSH 62,13404
15 | OTuneHokcua, C2H40 44,05
16 | MeTaHon CHsOH 32,04
17 | MeTunmepkanTaH CHsSH 48,11
18 | dopmanbaerng CH;0 30,03
19 | 3TnneH CoHs 28
20 | Aviokena yrnepoaa CO, 44,01
21 | 3TaHon C2HsOH 46,07
22 | NponaH CsHs 44,097
23 | MeTaH CHa 16,04
24 | 3T1aH C2He 30,07
25 | H-TekcaH n-CeH12 86,18
26 | H-byTaH CsH10 58,12
27 | U306yTaH i-C4H1o 58,12
28 | MeHTaH CsH12 72,2
29 | NponuneH Cs3Hs 42,08
30 | Tonyon (meTunbeHson) CsHs 92,14
31 | beHson CsHe 78,11184
32 | AueToH C3HeO 58,0798
33 | H-oKkTaH CsgHis 114,23
34 | MeTun-TpeTbyTnnosbIn 3dup CH3CO(CHs)3 88,15
35 | H-TenTaH n-C7H16 100,21
36 | HoHaH CoH20 128,2551
37 | AeKaH CioH22 142,3
38 | Ctnpon CsHs 104,15
39 | 3Tnnauetar CaHg0O2 88,1051
40 | 1-byteH C4Hs 56,11
41 | UuknoneHTaH CsHio 70,1
42 | UuknorekcaH CsH12 84,2
43 | U306yTuneH (2-MeTtunnponeH) i-C4Hs 56,1
44 | N3onpeH CsHs 68,12
45 | 1,3-bytaguveH CsHs 54,09
46 | 1-lekceH CeH12 84,1608
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Ne | HaumeHoBaHMe LEeNEeBOro KOMNOHEHTA dopmyna MonsapHblii Bec, r/monb
47 | UuknonponaH Cs3Hs 42,08
48 | AnaTtnnosblii 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-bytaHon C4H9sOH 74,1
55 | BuHuaxnopug, C2H3ClI 62,5
56 | H-lTponunaueTaT CsH1002 102,13
57 | SnuxnoprmugpwH C3HsCIO 92,5
58 | N,N-gumeTtunauerammg (MopponmH) C4H9NO 87,1
59 | 2-AMMHO3TaHOAN C2H7NO 61,8
60 | MoHO3TaHONAMWH C2H7NO 61,8
61 | ApcnH AsH3 77,95
62 | docduH PH3 34
63 | MoHocunaH SiHa 32,1
64 | KapboHunxnopug COCl; 98,92
65 | O30H O3 48
66 | bpom Br 159,808
67 | bytaH CsH10 58,12
68 | H-OKTaH CsgHis 114,23
69 | UsonponeH CsHs 68,119
70 | 1,2-auxnopaTaH C2H4Cly 98,96
71 | Aumetnncynodup, C2HsSH 62,13
72 | XnopbeHson CsHsCl 112,6
73 | YKCcycHaAa Kncnota CyH40, 60,1
74 | TpuxnopatuneH C2HCl3 131,38834
75 | AnuxnoprnapuvH C3HsCqo 92,5
76 | XnopucTblii beH3nn C7H/CI 126,5853
77 | dypdypunnoBbIn cNnpT CsHeO2 98,1
78 | NponaHon CsH70H 60,1
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