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BBEOAEHWE

HacTtoswmnim ooKyMeHT cooep>XnT cBefgeHusl, Heobxoammble oa U3y4eHust n aKc-
nayataumm ypoBHEMEPOB MarHUTOCTPUKLUMOHHBLIX MHOronapametpuyecknux BEKTOP
TY 4214-001-38352196-2016, nmeHyeMbIx B ganbHenwem — “ypoBHemepbl BEKTOP”,
N npegHa3sHayeH ons obyyeHmMs obOCTy>KMBAKOLLEro nepcoHana pabote ¢ HAMU N KX
aKcnayaTayumm.

JOKYMEHT COOeP>XUT CBEAEHUS O HAa3HAYEeHUN, TEXHNYECKNX OAHHbIX, COCTaBe,
YCTPOWCTBE, KOHCTPYKUUWU U NpuHUnne paboTtbl ypoBHeMepoB BEKTOPXXXXH(U),
BEKTOPXXXXH(U)-AT, BEKTOPXXXXH(U)-OMT, cBeaeHUs 06 ycnoBUsAX UX IKCMJlyaTa-
UMM N MAapPKMPOBKE.

B copep>kaHme JaHHOro JOKYMeEHTa MOryT OblTb BHECEHbI M3MeHeHUs 6e3 npepn-
BapuUTESIbHOIro yBeOM/IEHUS.

MaTepuan, npeacTaBfieHHbI B HaCTOSAWEM OOKYMEHTE, MOXHO KOMMPOBaTb
N PaCNPOCTPaHATb NPU COOMOOEHNN CIeOyOLLNX YCTOBUNA:

— BeCb TEKCT JOJKeH ObITb CKONMMPOBAH LEeNnKoMm, 6e3 Kakmx 6bl TO HM Obl10 U3Me-

HEHUNIN N COKPALLEHNN;

— BCEe KOMUK JO0JIKHbI cogep>kaTb CCblIKy Ha aBTopckue npasa OO0 “OKBb BekTop”;
— HaACTOALWMIN MaTepUan HeNb3a PAaCNPOCTPAHSATL B KOMMEPYECKUX Lienax (C Lenbto
n3Bsie4eHns NpnodbINN).

B AOKYMEHTEe NMPUHATDHI aegyroumne coKkpaleHus:

M3 - m3mepuTesibHbIN SSIEMEHT;

MK — MUKPOKOHTpOJIIEP;

NAMN — Nbe30akycTuyecknin npeobpasoBaTenb;
3N - 3NeKTPOHHbIN Npeobpa3oBaTensb;

NO - nporpamMmmHoe obecneyeHue;

nys> - npaBwusa yCcTPOMNCTBA JJIEKTPOYCTaHOBOK;
MK — MNepcoHasibHbIN KOMMNbIOTEP;

UMT — uMdpOoBON NHTErpasibHbIN TEPMOMET;
AT — BaTyMK TemnepaTypbl;

ant - AaTYUK NJOTHOCTU U TEMIMEPATYPbI.

© 2024 O0O0 “OKbB BekTop”. Bce npaBa 3alMLLEHDbI.
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OMNCAHUE U PABOTA

1. HASHAYEHUE

1.1. YpoBHeMepbl MarHUTOCTPUKLMOHHbIE MHOronapametpudyeckme BEKTOP
NMPUMEHSAIOTCA A1 TOYHOTO N3MEPEHNA YPOBHSA XNAKOCTU U YPOBHSA pasfesna cpep.
Kpome nsmepeHusa ypoBHA XMNAKOCTN B ypoBHeMepax BEKTOP peanvsoBaHo nime-
peHmne TemMrnepaTypbl B HECKOJIbKMX TOYKaAX MO BbICOTE pe3epByapa, a TakXe aBToO-
MaTuyeckoe KOCBEHHOE M3MepeHue (BbluMc/ieHne) cpegHen no ctonby naoTHOCTU
XKNOKOCTU B pe3epByape.

1.2.YpoBHeMepbl BEKTOP npegHa3HayveHbl:

1)

2)

3)

BEKTOPXXXXH(U)-0 — ons aBTOMaTUYECKOrO U3MEPEHUS YPOBHS XUAKOCTMU
1N YyPOBHS pasfgena das. MNpur 3ToOM OCyLLeCTBASETCA BbIBOL NOJIyYEHHbIX 3Haye-
HU Ha OUCnaen, KOHCTPYKTUBHO COBMELLEHHbIN C KOPNYCOM ypOBHeMepa.

BEKTOPXXXXH(U)-AT — ons aBTOMaTU4Y€CKOro M3MEPEHUS YPOBHS XXMOKOCTH,
YPOBHS pasfena a3, a Takke i MHOrOTOYeYHOro n3MepeHus temnepaTy-
pbl XXNOKOCTU B pe3epByape.

BEKTOPXXXXH(U)-AMNT — ans aBTOMaTM4eCkOro M3MepeHust ypoBHSA XMNOKO-
CTW 1 YPOBHSA pa3gena gas, AN MHOroTo4e4YHOro U3MepPeHMs TeMmnepaTypsl,
a TaK>Ke ONna uaMepeHus rmapocTatuyeckoro gaBfieHnsa U BblYNCIeHUs cpea-
HEeWn NJIOTHOCTM No cToNBy XMOKOCTU B pe3epByape.

MpumeyaHue — yposHemep BEKTOPXXXXH(U)-AT aBnsieTcs cOCTaBHOWM YacTbio YpOBHEMEpPA
BEKTOPXXXXH(U)-4NT.

1.3.YpoBHemepbl BEKTOP B 3aBUCMMOCTU OT UCMOSTHEHUNSA MMEIOT C1eAYIOLLINIA COCTaB:

1)

2)

ypoBHeMepbl BEKTOPXXXXH(U)-0 — namepuTenbHbI 31EMEHT, 3IEKTPOHHbIN
npeobpa3oBaTesib, OANH UM HECKOJIbKO NOMIaBKOB U 3IEKTPOHHbI ANCNen;

ypoBHemepbl BEKTOPXXXXH(U)-OT — naMepuTesnbHbIN 3N1€MEHT, 3/1EKTPOH-
HbI Npeobpa3oBaTenb, OAMH UM HECKOJIbKO MOMJIaBKOB, 3NIEKTPOHHbIA OU-
cnjen v JaTynky TeMnepaTypsbl;

ypoBHemepbl BEKTOPXXXXH(U)-AMNT — naMepuTesnbHbIN 31EMEHT, 3/IEKTPOH-
HbI Npeobpa3oBaTteslb, OAMH UM HECKOJIbKO MOMaBKOB, SN1IEKTPOHHbIN AU-
cniien, [aTymkm TemnepaTtypbl U Aatynk gnddepeHLumnanbHOro gaBneHuns oa-
Horo u3 cnepytowmx tunos: EJX110A, DMD 331D, SMUC-BAP, SJIEMEP-ANP-
30M n MeTpaH-150.

1.4. YpoBHeMepbl BEKTOP no3BonstoT co3gaBaTb Ha CBOEM OCHOBE WUHTENNEeK-
TyalibHble M3MepUTeNbHble KOMMIEKCbl, KOTOpble obecne4ymnBatoT HeNpepbIBHOE KOH-
TaKTHOE M3MepeHVe NapaMeTpoB B aBTOMAaTUYECKOM pexunme. N3mepaemMble napame-
TPbl 419 KaXAoro ncnonHeHmns yposHemepoB BEKTOP yka3aHbl B Tabnuvue 1.
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TABJTNUL A1

NAPAMETP BEKTOPXXXXH(U)-0 BEKTOPXXXXH(U)-AT BEKTOPXXXXH(U)-ANT
YpoBeHb XUAKOCTU B pe3epByape + + +
YpoBeHb pa3fena cpef B pesepByape + + +

TemnepaTypa B TOUKax,
PaCNoNOXXeHHbIX MO AJINHE - + +
N3MepPUTESNIbHOIO 3/1IeMEHTa

CpefHss NAOTHOCTL XXMAKOCTU
B pe3epByape (KOCBEHHOE U3MepeHune)

fvppocratnyeckoe pasneHue - - +

1.5. YanoBus akcnnyataumm n cteneHb 3awmTbl ypoBHemepos BEKTOP

YpoBHeMepbl BEKTOP Bcex MCNOMHEHUI COOTBETCTBYIOT KITMMATUYeCKOMY UCMON-
HeHuto OM, kaTeropuam pasmelteHuns 1 n 5 no FOCT 15150, HO Npu paboyem 3HaYeHU
TemMnepaTypbl OKpy>katoLen cpeapbl oT MuHyc 55 go +85 °C, BnaxkHocTn Bo3ayxa 100%
npu 35°C, atmocchepHoM aasneHum ot 84 go 106,7 klMa (o1 630 go 800 MM pT. CT.).

Mo ycTon4mBOCTN K MexaHu4yeckuMm BO3OencTeusaM yposHemepbl BEKTOP coort-
BeTcTBYIOT ncrnosHeHuto N1 no FOCT P 52931.

YposHemepbl BEKTOP BbinyckatoTcsa co cTeneHblo 3awmThl IP66 no TOCT 14254.

1.6. Buabl B3pbIBO3aLLUTbI, MPUMEHEHHbIe B ypoBHeMepax BEKTOP

YpoBHemepbl BEKTOP vmetoT B3pbIiBO3aLLMTY BUAA “Mckpobe3onacHas 3nekTpu-
yeckas uenb ypoBHs “ia” (00o3HayeHUss ucnonHeHust “Ex”) mnu gBa He3aBUCUMBbIX
BMOA B3pPbIBO3aLUMTBLI:  «MCKpobOe3onacHas 3nekTpuyeckas LUenb YPOBHA  iaw,
obecneyuBatoLLas YPOBEHb B3PbIBO3aLMThI obopynoBaHus Ga, C
B3pblBOHENPOHML@eMbIM oTaeneHnem “d"”-obonoukon, obecneymBaloLLlen YpPOBEHb
B3pblBO3aLUTLl 0bopynoBaHusa Gb (o6o3HauyeHue mcnonHenus “BH”). CooTBeTCTBME
ypoBHemepoB BEKTOP TpeboBaHUAM TEXHMYECKOrO persiaMmeHTa TaMOXXeHHOro cor3a
TP TC 012/2011 obecneunBaetca BbinonHeHMeM TpeboBaHunm [OCT 31610.26-
2016/I1EC 60079-26:2014, TOCT 31610.0-2019 (IEC 60079-0:2017), TOCT 31610.11-2014
(IEC60079-11:2011), FOCT IEC 60079-1-2013.

1.6.1. YpoBHemepbl BEKTOPXXXXH-0-Ex, BEKTOPXXXXH-OT-Ex, BEKTOPXXXXH-
OMNT-Ex BbINycKaTcsa BO B3PbIBO3ALLULLIEHHOM MCNOJSIHEHUW, COOTBETCTBYIOLEM Tpe-
6oBaHuam FOCT 31610.0-2019 (IEC 60079-0:2017), FTOCT 31610.11-2014 (IEC 60079-
11:2011), u umelT BUA B3pbIBO3aLNUTbl “Vckpobe3sonacHasa 3fekTpuyeckas uenb’,
ypoOBeHb B3pbIiBO3aWMTbl “OcoboB3pbiBOOE30OMNAcHOE” O B3PbIBOOMACHbLIX CMeECen
kaTeropun |IB nmo TOCT P M3K 60079-20-1-2011, TemnepaTypHbIX rpynn, B
3aBUCMMOCTM OT ucnoniHeHus, T1, T2, T3, T4 n T5, ¢ MapkKMpoOBKOW B3PbIBO3aLLUTbI MO
OCT 31610.0-2019 (IEC 60079-0:2017) —“OEx ia IIB T5...T1 Ga X".
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1.6.2. YpoBHeMepbl BEKTOPXXXXH(U)-0-BH, BEKTOPXXXXH(U)-OT-BH, BEKTOP-
XXXXH(U)-OMT-BH BbIMycKatoTCA BO B3pPbIBO3aLLNLLIEHHOM NCNOTHEHUWN,
COOTBETCTBYOLLEM TpeboBaHMAM rOCT 31610.0-2019 (IEC  60079-0:2017),
FOCT IEC60079-1-2013, TOCT 31610.26-2016/IEC 60079-26:2014, »n wvmeloT ABa
HE3aBUCUMbIX BMOA B3PbIBO3aALLUTbI: «MCKpobe3onacHas anekTpuyeckas Lenb ypPOBHS
ia», obecneymBatoLLas YPOBEHb B3pPbIBO3aLLMUTbI obopynoBaHusA Ga, C
B3PbIBOHEMPOHNLIAEMbIM oTAesieHMeM “d”-o6onoykor, obecneyrBaloLLeN YpPOBEHb
B3pbIBO3aLLMTbl 0bopydoBaHuss Gb gns B3pbiBooOMacHbix cmecen kateropum 1B no
FOCT P M3K 60079-20-1-2011, TemnepaTypHbIX rpynr, B 3aBUCUMOCTU OT MUCMOJSIHEHUS,
T1, T2, T3, T4 v T5, wn mapkupoBKy B3pbiBo3awuTbl Mo NOCT 31610.26-2016/1EC
60079-26:2014-"0/1 Exia/db lIBT5...T1 Ga/Gb X",

1.6.3. 3Hak “X", cnegyolwMn 3a MapKUPOBKOW B3PbIBO3ALLUUTbI O3HayaeT, YTo
nogkJstoyaemble K yposHemepam BEKTOP B3pbiBO3awmuieHHoOro mcnonHeHus “Ex”
BHELLUHME 3/1eKTPOTEXHUYEeCKMEe YCTPONCTBA, AOJ/DKHbI MMETb WUCKpobe3onacHble
anekTpuyeckne uenn no TOCT 31610.11-2014 (IEC 60079-11:2011), a wux
nckpobesonacHble NapamMmeTpbl (ypoBeEHb UCKPOOE30MaCHOM INEKTPUYECKON Lenu 1
nogrpynna  3nekTpoobopynoBaHUsl)  OOJDKHbI  COOTBETCTBOBATb  YCJIOBUSIM
npumeHeHus yposHemepos BEKTOP Bo B3pbIBOOMNacHOM 30He.

3Hak «X», cnegylownn 3a Ex-mMmapkupoBKOW YpPOBHEMEPOB, O3HA4yaeT, u4To
KOprnyca YpOBHEMepOB AOJSKHbl ObiTb 3a3eMieHbl NyTeM MOAKIOYEHUS K/IEeMMb
3a3eM/IeHnss K KOHTypy 3a3emfieHus. MuHMManbHOe ceyeHme 3a3eMJIStoLero
NPOBOAHMKA AOJIKHO ObiTb He MeHee 4 mMm2Z MecTo 3a3emMneHuUst OOIKHO ObiTb
3alUMLLEHO OT OKMUC/IEHUA CMa3KoW. 10 OKOHYaHWM MOHTaXa CornpoTUBIIeHNE
3a3eMNsILWero yCTponcTea LOJ/IKHO ObiTb MPOBEPEHO, ero 3HayeHue He AOJIKHO
npesbilwaTb 4 OM. Bce coeanHeHMs 3a3eMNS0LLLEro KOHTYpa JO/MKHbI ObiTb HAAEXHO
3aKpenseHbl U OOSKHblI OblTb MOCTOSAHHO AOCTYMHbIMKW, ANS OCMOTpa. Bce Buabl
MOHTa)Xa W [eMOHTaXa YPOBHEMEPOB [AOJ/DKHbI MNPOU3BOAUTLCA TOJIBKO MpU
06eCcToYeHHbIX Llensax BTOPUYHbBIX YCTPOMCTB, MOAKIIIOYEHHBIX K YPOBHEMEPY, UK NpU
OTCTbIKOBAaHHOM OT ypOBHeMepa MHTepdencHoM kabene.

1.6.4. YpoBHemepbl BEKTOP Ex-ucnonHeHun npepHasHayeHbl ON19 YCTaHOBKMW
Ha obbekTax B 30Hax knacca 0, 1 un 2.

1.6.5. ameputenbHbin  anemeHT (M3) ypoBHemMepoB BH-UCMONHEHUA MOXeT
3KCNyaTUpoBaThcs B 30Hax kjlacca 0, 1 v 2. DNeKTPOHHbIN npeobpasoBaTens (M)
YyPOBHeEMepPOB BH-1CNoNHeHn NpeaHasHaveH ois skcrnyataumm B 30Hax knacca 1 v 2.

1.6.6. Jatunkn pnddepeHumanbHOro AaBneHusl, NpPpUMeEHsieMble B COCTaBe
ypoBHeMepoB BEKTOPXXXXH(U)-AMNT B KayecTBe CaMOCTOSATENIbHOIO YCTPOWCTBA,
MMeIT cneyoLLyo MapKUpoOBKY B3PbIBO3aLLNTLI:

1) MpeobpaszoBatenu (DaTynkn) AasneHns nameputenbHble EJX110A nponssoa-
ctBa Yokogawa Electric Corporation — mapkunpoBka B3pbiBo3awwmtbl “1 Ex db
ICT6...T4 Gb X" — ncnonbsytotca B ypoBHemepax BEKTOPXXXXH(U)-AMT-BH,
BUA B3pbiBO3aLLNTbI “B3pblBOHENpoOHMLAeMass obosiouka”, npu pabouen
TemMnepaType okpyxatoulen cpenbl oT MuHyc 55 oo +80 °C.

2) Oatunku pasneHns DMD 331D npoussoactea OO0 “b CEHCOPC PYC" —
MapkmpoBka B3pblBo3awmnTbl “1Ex d 1IC T6...T4 Gb X" — ncnonb3yioTcs B
ypoBHeMepax BEKTOPXXXXH(U)-OMNT-BH, BUG, B3PbIBO3aLLUTHI
“B3pbiBOHeNnpoHMLaemas obonoyka”, npu pabovenm TemnepaType
okpyXxatowen cpeabl oT MmuHyc 50 go +85 °C.
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3) Aatunku pasneHuss SMNC-BAP-153 npoussoactBa 3A0 “DnekTpoHHble W
MexaHMU4yeckme M3MepuTesibHble CUCTEMbI” - MapKMPOBKA B3PbIBO3ALLUTbI
“1Ex d IIC T6...T4 Gb X", Buag B3pbiBO3aWMThl “B3pbiBOHENPOHMLaEMas
obonoyka”, npn paboyen Temnepatype okpyKatroLlen cpedbl OT MUHYC 60
go +85 °C,

4) Npeobpa3oBaTenu paBneHUss um3MeputTenbHble ISJIEMEP-ANP-30M-A00
npounssoactea OO0 HIM “SJIEMEP” - mapkupoBka B3pbiBo3awwmuTtbl “ 1Ex db
ICT6...T4 Gb X", BMA, B3pbIiBO3aLLMThl “B3pbiBOHENpPOHMLaeMas obonoyka”,
npun paboyen TemnepaType okpyxKatLlen cpeabl oT MuHyc 60 go +80 °C.

5) Oatumkn pasneHus MeTpaH-150 npounssogctea 3A0 “lMpombiluneHHas rpyn-
na "MeTtpan”:

— MapkupoBka B3pbiBo3awmTel “OEx ia IIC T5 Ga X" - wucnonb3yotcs B
ypoBHemepax BEKTOPXXXXH-AMT-Ex, Bua B3pbiBo3awmThl “VickpobesonacHas
aneKTpuyeckas Uuenb’, Npu paboyen TemnepaType OKpPY>KaloLWlen cpenbl OT
MuHyc 55 no +80 °C;

— MapkupoBka B3pbiBo3awmTel “1Ex db IIC T6...T5 Gb X" — mncnone3ytoTca B
ypoBHeMepax BEKTOPXXXXH(U)-AMNT-BH, BUG, B3pPbIBO3aLLMThI
“B3pbIBOHENpPOHMLaeMas obonouka”, npu paboyen  TemnepaType
okpy>xatoLen cpeapbl oT MUHYc 55 no +80 °C.

1.7. YpoBHemepbl BEKTOP cooTBeTCTBYIOT TPeOOBAHUSAM TEXHUYECKUX YCITOBUIA U
KOMMEKTY KOHCTPYKTOPCKOW OOKYMEeHTauumn, yTBEPXKOEHHOW B YCTaHOBIEHHOM MOPSAA-
Ke B COOTBETCTBUU C TeXHN4YeckuM pernameHToM TamoxxeHHoro coto3a TP TC 012/2011,
n "Obwumm npaBunam B3pbIBOOE30NACHOCTM A1 B3PbIBOMOXAPOOMNACHBIX XUMNYECKUNX,
HedTexMmmnyecknx n HedtenepepabatbiBatoLwmx npownssoncts Mb 09-540-03".

1.8. YposHemepbl BEKTOP MoryT npnmMeHATLCS BO B3PbIBOOMACHbIX 30HaX cornac-
HO TpeboBaHMsAM rnaBbl 7.3 “lMpaBuUn YCTPOWMCTBA 3/1EKTPOYCTaHOBOK” (ceabMoe un3-
OAHWE) NN OPYrux HOPMATUBHO-TEXHUYECKMX OOKYMEHTOB, PernaMeHTUPYIOLNX NC-
Nnosib30BaHMe 0bopynoBaHME BO B3PbIBOOMACHbIX 30HaX.

1.9. YpoBHemepbl BEKTOP COOTBETCTBYIOT TpeboBaHUAM
FOCT 30805.22-2013 (CISPR 22:2006) 1 FTOCT 32132.3-2013 nNo ypOBHO U3y4aeMbix
paguonomMex N KOHOYKTUBHbIX MOMEX.

1.10. YpoBHemepbl BEKTOP cootBeTcTBYytOT TpeboBaHuam [OCT 30804.4.2-
2013 no ycTton4mBOCTU K 3NneKTpocTaTtudeckmm paspsagam, NOCT 30804.4.3-2013 no
YCTONYNBOCTU K Paguo4acTOTHOMY 3/iekTpomMarHutHomy noto, FOCT 30804.4.4-2013
NO YCTOMYMBOCTU K HaAHOCEKYHOHbIM WUMMyNbCHbIM rnomexam, NOCT 51317.4.5 no
YCTOMYMBOCTN K MUKPOCEKYHOHbBIM UMMYJIbCHbIM NMomMexam 6onblion sHeprum, FTOCT
51317.4.6 no ycTOM4YMBOCTM K  KOHOYKTUBHbIM  MNomMexam, HaBeOeHHbIM
pPagMo4acTOTHbIMU  3NeKTpoMarHUTHeiMu  nonsamu, [OCT |EC 61000-4-18 no
YCTOMUYMBOCTM K KonebaTenbHbIM 3aTyxatowmm nomexam, OCT P 50548 no
YCTOMYMBOCTU K BHELWHUM MarHuUTHbiM nongm, TOCT 30336 no ycTonymBOCTM K
UMMYJIbCHOMY MarHUTHOMY MOJIHO.

1.11. YpoBHemepbl BEKTOP moryt npumMeHATbCS BO B3PbIBOOMACHbLIX 30HaX
cornacHo TpeboBaHuMaM rnaebl 7.3 “lpaBun  ycTponcTBa 31€KTPOyCcTaHOBOK”
(cepbMoOe  M3OaHME) WM OPYTUX  HOPMATUBHO-TEXHUMYECKMX  OOKYMEHTOB,
pernaMeHTUPYOLWMX NCMONb30BaHMe 060pya0OBaHMe BO B3PbIBOOMACHbIX 30HAX.
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2.  TEXHUYECKWE XAPAKTEPUCTURWU

2.1. CTpykTypa yc/a10BHOro obo3HayeHuns yposHemepos BEKTOP npuBepeHa B
MpunoxeHun A.

2.2.YposHemepbl BEKTOP BbinyckatoTcs ¢ ABYMA TUNaMU U3MEPUTESbHbIX
3/1eMEHTOB:

- TMBKMN MeTansopykaB 13 ctann mapkm AlSL.316 ¢ nokpbiTMem ToponaacTom

PFA-Ex;

- XecTkas Tpybka n3 ctanm mapku AlSLL.316 ¢ BO3MOXHOCTbIO AONOHUTENBHOIO

nokpbITUS pToponnactom PFA-EX.

2.3. BbixogHown curHan B ypoBHemepax BEKTOP moxxeT HopMmupoBaTtbca B amana-
30He oT 4 pno 20 MA (TokoBasi NeTnsa) C NOAAEPXKKOWN CTaHAAPTHOrO (AOKYMEHTUPOBAH-
Horo) HART-npoTokona. Takxke B KayecTBe BbIXOAHOIO CUrHana B ypoBHemMepax BEKTOP
MOXXET MCNOb30BaTbCA LM poBOMN nociegoBaTenbHbI MHTepdenc RS-485 c nogaep-
XKKOW NpoMblLlLfieHHoro npoTtokona ModBus RTU.

2.4. 3aBUCMMOCTb UCMosiHeHUs ypoBHemepa BEKTOP oT BbIXOOHOro cuUrHana,
BMOA U3MEPUTENIbHOIO 3/IEMEHTA, @ TakXXe COOTBETCTBYIOLLAsA CBA3b C YCIOBHbIM 060-
3HayeHuem ypoBHemepa BEKTOP npuBeneHa B Tabnnue 2.

TABNUNLA 2
TUN USMEPUTE/IBHOIO 3/IEMEHTA TWN BbIXOAHOTO CUTHANA

MCNONHEHUE RS-485
YPOBHEMEPA BEKTOP ecTkuit TnbKkuit HART C NOAAEPKKOM

ModBus RTU
BEKTOP1XXXH-0 + +
BEKTOP1XXXU-0 + +
BEKTOP2XXXH-0 + +
BEKTOP2XXXU-0 + +
BEKTOP1XXXH-OT + +
BEKTOP1XXXU-AT + +
BEKTOP2XXXH-OT + +
BEKTOP2XXXU-AOT + +
BEKTOP1XXXH-ONT + +
BEKTOP1XXXU-ONT + +
BEKTOP2XXXH-ONT + +
BEKTOP2XXXU-ONT + +
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2.5. Kogbl 0603HavyeHus ncnonHeHmnm yposHemepos BEKTOP npuseneHsbl B Ta-

onuue 3.

TABNUUA 3

MCMOJTHEHUE

BEKTOP
1XXXH(U)-0

BEKTOP
2XXXH(U)-0

BEKTOP
IXXXH(U)-OT

BEKTOP
2XXXH(U)-AT

BEKTOP
XXXXH(U)-4MT

BbicokoTemnepatypHoe T1*

+

+

BbicokoTemnepatypHoe T2™

+

Xumctonkoe

+

MaTtepwuan nimeputenbHororo
anemeHTa: PFA (pToponnacr-50)

MuweBoe u hapmaLieBTUYECKOE
OTBeTHas YacTb COeAUHEH S
T1na “Tri-Clamp” ¢ 06XXUMHbIM
XOMYTOM

B3pblBo3aLLmMLEHHOE + + + + +

* AnanasoH TemMnepaTypbl U3MepsieMon cpefbl, COOTBETCTBYIOLLMIA UCNONHeHUIo T1, nprBeaeH B o6Lmnx
TEXHUYECKMX XapaKTePUCTUKAX Kaxaon cepum ypoBHemepoB BEKTOP B Tabnuue 4 Huxe.

" Onana3soH TeMnepaTtypbl U3MepsieMon cpefbl, COOTBETCTBYIOLLMIA UCMONIHEHMIO T2, NpyBeAeH B 06LLMNX
TEXHUYECKMX XapaKTepUCTUKax Kaxxaomn cepmm yposHemepos BEKTOP B Tabnuue 4 Huxe.

2.6. ObLwMe TeEXHNYECKME XapaKTePUCTUKM ypoBHeMepoB BEKTOP

2.6.1. YpoBHemepbl BEKTOP B 3aBMCMMOCTY OT MCMOJSTHEHUIA MOTYT ObITb MOKPbI-
Tbl 3aLMTHLIMM U MPOTUBOAArE3NOHHLIMU (MPENSTCTBYOWNE HAIMMAHUIO U yAyYLla-
toLMe CKoNbXeHne) maTepuanamu (kak npaBuno, B ypoBHemepax BEKTOP ncnonb3y-
eTcsa hToponnact - PFA). MNpu 3TOM BA3KOCTb U3MEPSIEMON Cpefbl He OrPaHNYMBAETCS,
TaK KaK OTCYTCTBYeT 3aCTbiBaHWE N OT/IOXKEHNA Ha N3MePUTEsSIbHOM 3/1IeMeHTe, NpensT-
CTBYIOLLME NepeMeLLeHNIO MOMNIaBKoB 1 paboTe ypoBHemepa BEKTOP.

2.6.2. YpoBHemepbl BEKTOP npegHasHadeHbl O U3MEPEeHUn B >KUOKOW
paboyen cpede C NNOTHOCTLIO B Anana3oHe oT 450 go 1500 kr/m>.

2.6.3. O6wme xapakTepuctnkmn yposHemepos BEKTOP npuBefneHbl B Tabnumue 4.
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TABJIMLA 4

HAVMEHOBAHWE BEKTOP1XXXH(U)-0 BEKTOP2XXXH(U)-0 BEKTOPIXXXH(U)-AT BEKTOP2XXXH(U)-AT BEKTOPIXXXH(U)-AMNT BEKTOP2XXXH(U)-AMNT
XAPAKTEPUCTUKM

BEKTOP1X06 6 MM BEKTOP1X06 6 MM
il BEKTOP2X06 6 MM BEKTOP2X06 6 MM

“amerp BEKTOP1X08 | 8 wmm BEKTOP1X08 | 8mm
n3MepuTeNbHOro BEKTOP1X14 14 Mm BEKTOP2X13 13 Mm
3feMeHTa BEKTOP1X10 10 Mm BEKTOP1X10 10 Mm
BEKTOP2X08 8 Mm BEKTOP2X08 8 MM

BEKTOP1X12 12 Mm BEKTOP1X12 12 Mm
MoHTaxHas anviHa 6000 BEKTOP2XXXH 16500 6000 BEKTOP2XXXH | 16500 6000 BEKTOP2XXXH 16500
M3MepPUTENbHOIO
3/1eMEHTa, MM BEKTOP2XXXU | 25500 BEKTOP2XXXU | 25500 BEKTOP2XXXU 25500
BbixogHom curHan
BEKTOPXXXXH 4...20 mA, HART-npoTokon
BbixogHowm cnrHan .
BEKTOPXXXXU RS-485 ¢ nopnepxkon npotokona ModBus
MapkupoBKa B3pbIBO3aLLUThI . .
BEKTOPXXXXH (Ex/BH) OExiallBT1...T5GaX / 0/1Exia/dblIBT1...T5 Ga/Gb X
MapknpoBKa B3pblBO3aLLMThI .
BEKTOPXXXXU (BH) 0/1 Exia/db IIBT1...T5 Ga/Gb X
MakcrmarnbHoe paboyee * * *
M3BLITOUHOE AABREHME Cpeabl 10 MNa 0,3 MMa 10 MNa 0,3 MnNa 10 MNa 0,3 MnNa

CKOpOCTb OTCIEXMNBAHUSA
nepemetueHns BEKTOPXXXXH

10 mm/c

TemnepaTypa okpy>KatoLLen
cpefbl, CTeneHb 3aLMmThbl

MuHyc 55...+85 °C, IP66

Temnepatypa paboueli cpefbl
LNsi BCEX UCTIONTHEHWNIA

MuHyc 45...+85 °C

Temnepatypa pabouyen cpepl,
ncnosiHeHme - T1

MuHyc 45...+200 °C

MuHyc 45...+100 °C -

Temnepatypa pabouen cpensbl,
ncnosiHeHue - T2

MuHyc 45...+450 °C

Konwnyecrtso nonsaskos

[0 3 WTyK

MaTtepuan kopnyca

Hepxagetowas ctanb mapku 12X18H10T, antomuHuesbin cnnas AKSM2

MaTtepuan nsmeputesibHOro
anemeHTa BEKTOPXO0XXH(U)

Cranb mapku AlSI.316

- Cranb mapku AISI.316 - Cranb mapku AISI.316

MaTtepuan nsmeputesibHoro
anemeHTa BEKTOPX1XXH(U)

Cranb mapku AlSI.316, PFA-nokpbiTne

MaTepuan nsmeputesibHOro
anemMeHTa BEKTOPX2XXH(U)

PFA-nokpbITne

- PFA-nokpbITne - PFA-nokpbITne

* Mo cneuzakasy fo 1 Mla - yposHeMepbl ucnonHeHnii BEKTOP2112 nsrotaBnnsaroTcs U3 repMeTMYHOro rubkoro metanniopykasa (cunbgoHa), noMeLLeHHOro Bo hTOpOniacToByo TpyOKow ¢

TOJILLMHON CTEHKM TMM.




2.7.2neKTpuyeckme xapakrepmnctukm yposHemepos BEKTOP

2.7.1. SnekTpunyeckue xapaktepuctukm yposHemepoB BEKTOP npusegeHbl
B Tabnuue 5.

TABNTNLAS
BEKTOPXXXXH-0-Ex, BEKTOPXXXXH-0-BH, BEKTOPXXXXU-0-BH,

NAPAMETP BEKTOPXXXXH-AT-EX, BEKTOPXXXXH-[T-BH, BEKTOPXXXXU-AT-BH,

BEKTOPXXXXH-ANT-Ex BEKTOPXXXXH-ANT-BH BEKTOPXXXXU-AMT-BH
[Onana3oH Hanpsi>xxeHns 16...36B 16...36B 12...36 B
nUTaHus
MoTpebnsiemas MOLLHOCTb < 1Bt <1Br <158BT1
n Ui<28B;li<0,1A;

apameTpbl . . .
P P . Pi<0,6BT,Li<0,01 mlH; BcTpoeHHbIN Gapbep UCKpO3aLLUTbI

WckpobesonacHbix Lenen G <01 MKD

2.7.2. NapameTpbl 3N1eKTPONUTAHMNSA OaTYNKOB anddepeHLanbHOro gaBieHus,
BXOASLWMX B cocTaB ypoBHeMepoB BEKTOPXXXXH(U)-OMNT, npuBeaeHbl B TeXHUYECKOM
OOKYMeHTaunmn, BXogsLen B KOMMNIeKT NOCTaBKMU.

2.8. MeTposnoruyeckme xapakrepnctmkmn yposHemepos BEKTOP

2.8.1. I3mepsiemble napameTpbl N UX XapaKTEPUCTUKM ONpPefensatoTca NCrnosHe-
Huem ypoBHemepa BEKTOP n yka3aHbl Huxe B Tabnuue 6.

2.8.2. 3mepeHune ypoBHS XUOKOCTU B pe3epByape NpoBOAUTCA C y4EeTOM 3Have-
HUSI BEPXHErO U HUXKHErO HEU3MEPSIEMbIX YPOBHEWN, YKa3aHHbIX B Tabnmue 6 ans Kax-
[Oro ncriosiHeHus yposHemepa BEKTOP.

[dnanasoH nimepeHnin ypoBHA 019 KaXKA0ro ncnosiHeHns yposHemepa BEKTOP
yKa3aH B Tabnuue 6.

2.8.3. Npepen OoCHOBHOM abCOMOTHOM MOTPELIHOCTN U3MEPEHUS YPOBHS ONS
BCeX ncnosnHeHnm yposHemepoB BEKTOP coctasnseT +1 Mmm.

2.8.4. lnana3oH n3aMepeHur TemrnepaTypbl n3mepsaeMon cpeibl Ond ypoBHeMe-
poB BEKTOPXXXXH(U)-AT n BEKTOPXXXXH(U)-AMNT paBeH anana3oHy TemnepaTtyp 13-
MepsieMon cpefpl, yKkazaHHOMY B Tabnuue 4.

2.8.5. Mpepenbl gonyckaemon abcontoTHOM NOrPeLLIHOCTU N3MEPEHNI TeMnepa-
Typbl paboyen cpeabl He 6onee +0,3 °C:

2.8.6. lnana3oHbl UamepeHus nasneHmnsa ana yposHemepos BEKTOP ¢ patumkom
n3mepeHus guddepeHumanbHOro JaBneHus:

— ana BEKTOP1IXXXH(U)-ONT — 0...10 kMa, 0...16 kMa, 0...25 kMa, 0...40 kMNa,
0...60 k[Ma,

— ona BEKTOP2XXXH(U)-OMT — 0...10 k[Ma, 0...16 k[Ma, 0...25 «la, 0...40 kMa,
0...60«kla, 0...100 kMa, 0...160 kMa, 0...250 k[a.
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TABNINLA 6

NMAPAMETP

BEKTOP
1XXXH-0

BEKTOP
1XXXU-0

BEKTOP
2XXXH-0

BEKTOP
2XXXU-0

BEKTOP
IXXXH-AT

BEKTOP
IXXXU-OAT

BEKTOP
2XXXH-AT

BEKTOP
2XXXU-AT

BEKTOP
IXXXH-ANT

BEKTOP
IXXXU-ANT

BEKTOP
2XXXH-ANT

BEKTOP
2XXXU-ANT

[nana3soH nsmepeHus
YPOBHS, MM

ot 50
[0 6000

ot 50
1o 16000

ot 50
J0 25000

ot 50
£o 16000

ot 50

ot 50 5o 6000 1o 25000

o1 50 oo 6000

ot 50
no 16000

ot 50
o 25000

BepxHuin HemsmepsieMbl
ypoBeHb

50 mm

300 mm

50 mm 300 mm 50 mm

300 mm

Hu>xHWUIM HensmepsieMbIn
ypOBeHb

50 mm

200* mm

50 MM 200* mm 50 MM

200* mm

Mpepen ocHoBHOM
abcontoTHOM NorpeLHocTH
n3MepeHs ypOoBHS
(RS-485, ModBus), HART

+1 MM

Mpepen ocHoBHOM Aony-
cKaeMomn npmBegeHHOMN
NMorpeLHocTy,

Bbixon 4...20 MA

+0,1%

HdononHutenbHas
MOrpeLIHOCTb, Bbl3BaHHas
U3MeHeHMeM TemnepaTtypsbl
OKpY>KatoLLie cpefibl, BbIXOS,
4..20 MA

0,005 % / 10 °C

PaspelatoLas
cnocobHocTb rno RS-485,
ModBus, HART

0,1 Mm

OnanasoH n3mepeHus
JaTyvKa TemnepaTtypsl
B pe3epByape

MuHyc 45...+85 °C

Mpepensl gonyckaemon
abcoNtoTHOM NOrpPeLLHOCTU
n3MepeHuin TemnepaTtypsbl
B pe3epByape

He 6onee 0,3 °C;

BepxHun npegen Bbluncie-
HWSA cpefHeln NI0THOCTH
>KMAKOCTU, He Bonee

- 1500 kr/m3

OcHoBHas abcontoTHas
MOrpeLHOCTb KOCBEHHOIO
n3mepeHus (BblunCIeHNs)
cpeaHen NnoTHOCTU

_ Cm.n.2.8.10

* Mo cneuzakasy 50 Mm




2.8.7. B 3aBMCMMOCTIM OT BbICOThbI pe3epByapa, onpegensemMoro 3akasom, nogbu-
paeTcsa fatymk anddepeHumanbHOro gaBaeHus, UMeLWwmMn MakCUMaibHbI BEPXHUI
npenen niMepeHus aasseHns PBmax, COOTBETCTBYIOLWMW MJIOTHOCTU M MaKCMMaslbHO-
MY YPOBHIO XXNAKOCTU B pe3epByape 3aKasvmka.

PacyeTHoOe 3HaYeHMe MaKCMMaIbHOro AaBNeHus rmapaBnmyeckoro ctosiba Pmax
onpepensietcs no opmyne:

Pmax = p ) g ) Hmax’ (1)

roe p— MakcnmmMalsibHad NMNJIOTHOCTb XNOKOCTU B pE3€PBYaApE, Kr/m3— onpenenderT-
C4 3aKa34vynkKom;

g — yckopeHue ceobogHoro nageHus pasHoe 9,80665 m/c?;
H__ —MaKcuManbHbIn akTUYECKNIM YPOBEHb XXNAKOCTU B pe3epByape, M — onpe-

max

nendetcd 3aKa3uynkKkom.

MaKcrManbHbIN BEPXHMI Npefen nsmepeHuii P no;3,6mpaemoro AaTymka nas-
NeHuns BblbMpaeTcs U3 6aMXKaANLWKNX CTAHOAPTHbBIX 3HAYEHUN OMana30HOB N3MePEHNS
AaTYnKoB auddepeHLManbHOro JasneHuns, npyn cobnogeHnm yanosus, YtoP  >P .

BmMax

CoOoTBETCTBME YCTaHaBMBAaEMOro paTtynka pudgepeHumManbHOro paBneHus
YPOBHIO XXMOKOCTU B pe3epByape 3aka3zdunka npnueneHo B Tabnumue 7.

TABNMUNLA 7
YPOBEHb MAKOCTV B LMANA30H JATYMKA
PE3EPBYAPE JUGOEPEHLMANBHOMO ABEHUA TN BEKTOP-AMT
Jo1,0m 0...10kMNa
Jo15m 0...16 kMa
lo25m . 0...25«Ma BEKTOP1000-ANT
Ho4,0m 0...40kMNa
[ BEKTOP2000-A4NT
[o6,0m 0...60kMNa
0o 10,0 m 0...100 kIMa
o 16,0 m 0...160 kMa -
o 25,0 m 0...250 kMa

2.8.8. OcHOBHas NpuBefeHHast NOrpeLHOCTb U3MepeHUs AaBneHus OP gaTunkom
anddepeHUnanbHOro gaBneHuns coctaBnseT He 6onee +(0,04...0,075) %.

2.8.9. BepxHuu npepen BblYNCIeHUI cpefHen NIOTHOCTU XNAKOCTU B YypOBHEME-
pe BEKTOPXXXXH(U)-OMT coctaBnsieT He 6onee 1500 kr/m3.

2.8.10. OcHoBHasa gonyckaemasi abcoNtoTHas NOrpeLHOCTb KOCBEHHOMO N3Mepe-
HUS (BblYNCIEHNS) cpeaHEeN MNOTHOCTU XXNAKOCTY ans ypoBHeMepa BEKTOPXXXXH(U)-
ANT 3aBUCUT OT BbICOTbI CTONBa XXNOKOCTU B pe3epByape (ypoBHS).
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Cpep,H;m NMNOTHOCTb XXUOKOCTN P C YHETOM abcontoTHOM norpewHoCcTn Ap onpe-
AendaeTcd Kak:

p+tAp=(PxAP)/g(h+Ah), (2)

roe P — naBneHune ctonba xxmaKkoctu Bbicotolr h (BenmunHa, usmepeHHas gatyu-
kom guddepeHumanbHoro gasnexus), Ma;

AP — ocHoBHasi abcontoTHasi MOrpeLlHOCTb N3MepeHus gaBnenus, lNa, onpegens-
emas Kak:

AP:Pn-(SP/'IOO, (3)
roe 6P =+(0,040...0,075) %;

g — yckopeHue ceobogHoro nageHus pasHoe 9,80665 m/c?;

P, —OMana3soH nsmepeHnsa gatymka gasnexHus, Na;

h — BbicoTa cTon6a »nakocTn B pesepByape (YpOBEHbL), M, U3MEpPEHHAs YPOBHe-
Mepom BEKTOPXXXXH(U);

Ah =+0,001 M — 0OCHOBHas abcoOTHAsA MOTrPELLUHOCTb U3MEPEHUS YPOBHS.

ABCOMIOTHAA MOrpeLlHOCTb KOCBEHHOIO M3MEPEeHUs MIIOTHOCTU JOJIKHA ObIThb
paccynTaHa no popmyne:

Ap == |p,— (P + AP) / g(h = Ah)|, kr/m, (4)

ans kaxgoro yposHemepa BEKTOPXXXXH(U)-OMT B 3aBUCUMOCTU OT €ro TEXHU-
YeCKMX XapaKTepuCTUK 1 yKa3aHa B nacnopre, rae p, — TabanyHoe 3HaveHne naoTHO-
CTW XXMAKOCTU B pe3epByape 3aka3zuumka, Kr/m3,

2.8.11.B uensax ncknoyeHns gONOSIHUTENIbHOM NOrpPeLHOCTM gaTynka guddepeH-
LUMaNbHOrO OaBJieHUs, BbI3BAaHHOW U3MEHEHUeM TeMrepaTypbl OKpYy>XaloLlen cpefbl,
AaT4YnK anddepeHunanbHOro gaBieHns OO/KeH ObiTb MOMelleH B TepmoLlukad wam
TepmMouexos, obecneynBaoLLMn NOAAep>KaHMe cTabuibHOro TeMnepaTypHOro pexuvma.

2.8.12. MeTponornyeckme xapaktepuctnkn yposHemepo BEKTOP Bcex ncnon-
HEeHWI NpuBeOeHbI Bbille B Tabnuue 6.

2.9. Tlo cteneHW 3awWuUTbl OT NOPaAXKEHUA SNIEKTPUYECKMM TOKOM YPOBHEMEPHDI
BEKTOP cooTBeTcTBYtOT KJjlaccy 3awmthl Il B cooTBeTcTBUM € TpeboBaHuamn FOCT
12.2.007.0.

2.10 CBsi3b ypoBHemepoB BEKTOP co BTOpuYHbIMUK NMpubopamu pekoMeHayeTcs
OCYLLLeCTBJIATL:

1) Ans ypoBHemepoB BEKTOPXXXXH, BEKTOPXXXXH-AT, BEKTOPXXXXH-OMNT -
C MOMOLLbIO 3KPAHMPOBAHHOIO ABYXNPOBOAHOro kabens. [Ons nosbileHUs
YCTOMYNBOCTM YPOBHEMEPA K MPOMbILLIEHHBIM MOMeXaM pPeKOMeHAyeTcs nNpu-
MeHSITb Kabenb — BUTasi Napa B 3KpaHe.

2) Ons ypoBHemepoB BEKTOPXXXXU, BEKTOPXXXXU-AT, BEKTOPXXXXU-
AOMNT — ¢ NOMOLWbIO 3KPAaHMPOBAHHOIO YeTbipeXnpPOBOAHOro kabens. Ons
NOBbILWEHNS YCTONYMBOCTU YPOBHEMEPA K MPOMBbILIEHHbLIM MOMexaM pe-
KOMeHAyeTCs NPUMeHSTb Kabenb — Be BUTble Mapbl B 3KPaHe.
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2.10.1. MapameTpbl Kabens 4OMKHbI COOTBETCTBOBATb 3HAYEHUSAM

TABJTNLUA 8

B Tabnuue 8.

UHTepdeic
ypoBHeMepos
BEKTOP

OnvHa
Kabens,
He 6onee, m

H

R +R e 6onee, Om
xa

U=248B

U =368B

’,
Kab

He 6onee, MKD

*C . He

Kab

bonee, MKC

HART

1500

1000

1100

0,25

65

RS-485

1000

R - conpoTtusneHne Harpysku,
H

R , — conpoTuBneHme Kabens,
Ka!

C —éwmKocTb Kabens

kab

2.11. XapaKTepnCcTUKN HaJEXHOCTU
2.11.1. YpoBHemepbl BEKTOP npeaHa3HayeHbl 41 HeENpPepbIBHOW paboTbl.

2.11.2. CpepHas HapaboTka Ha oTka3 ypoBHeMepa BEKTOP ¢ yueToM TexHMUYeCKO-
ro 06CcNy>X1BaHWS, pernaMeHTUPyeMOro AaHHbIM PyKOBOLCTBOM MO 3KCMyaTaLunu, He
mMeHee 150000 u.

CpepHasa HapaboTka Ha oTka3 ypoBHeMepa BEKTOP ycTtaHaBnnBaeTcs onsa ycnio-
BUN N PEXMMOB 3KCryaTaLmm, OroBOPeHHbIX B Mn. 2.6.

2.11.3. Kputepnem oTKasa 4BMFeTcd HecooTBeTcTBUMEe YypoBHemepa BEKTOP
TpeboBaHusm nn. 2.7, 2.8.

2.11.4. Cpok cnyx6bl ypoBHemepoB BEKTOP Bcex ncnonHeHU cocTaBnsieT He Me-
Hee 15 ner.

2.11.5. Cpok coxpaHsaemocTtn yposHemepoB BEKTOP He meHee ogHoro roga Ha
nepuwof 0o BBOAA B IKCMTyaTaLmMio Npu cobnofeHn yCoBMN, OrOBOPEHHbIX B pa3fe-
ne “lMNpaBuna XxpaHeHNs N TPaHCNOPTUPOBaHMA".

2.11.6. TapaHTUMHBIN CPOK dKCMyaTauMn, CpegHUI CPOK Cy>XObl N CPefHSs Ha-
paboTka Ha OTKa3 Aatymka guddepeHuUnanbHOro AaBfieHUsl, BXOASLLEro B COCTaB
ypoBHeMepa BEKTOPXXXX-ANMT, yka3aHbl B €ro TEXHUYECKON AOKYyMeHTauunu, npeao-
CTaBNSAEMOW B KOMTIJIeKTe MocTaBKu.

2.12. KOHCTPYKTUBHbIE NapamMeTpsbl

2.12.1. Macca ypoBHemepoB BEKTOP coctaBnsieT He bonee
— ans ypoBHemepa BEKTOPXXXXH(U)-0 -5 «r,

— ans ypoBHeMepa BEKTOPXXXXH(U)-AT -5 «r,

— ansa ypoBHemepa BEKTOPXXXXH(U)-OMT - 15 kr.

2.12.2. TabapuTHO-yCTaHOBOYHbIe pa3Mepbl ypoBHemepoB BEKTOP Bcex ncnon-
HEeHW NpuBefeHbl B NPUNOXeHUN b.

2.13. Cxembl nogktoveHmsa yposHemepos BEKTOP npusegeHbl B npunoxeHunm I.
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3. KOMMNNEKTHOCTb

3.1. KomnnekT noctaBku ypoBHemepos BEKTOP npuseneH B Tabnnue 9.

TABJTNLUA 9

HAMMEHOBAHWE

KO/1-BO, WT

YpoBHeMep BEKTOPXXXXH(U)

1

PykoBopcTBO no akcnnyataumm BFAP407533.010 P2 *

MNacnopt BrAP.407533.010 NC

MeTtogmka nosepku PT-MIM-880-449-2021

Tapa BFAP.320005.003/ BIAP.320005.004
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4. OBLLEE YCTPOWUCTBO W MPUHLUMN PABOTbI
YPOBHEMEPOB BEKTOP

4.1. O0LLee yCTPONCTBO Pa3/INYHbIX MCNOHEHU ypoBHeMepoB BEKTOP

4.1.1. YpoBHeMepbl BEKTOPXXXXH(U)-0, BEKTOPXXXXH(U)-OT, BEKTOPXXXXH(U)-
AMNT B cBOEM ocHOBe MMeT 00Ly0 (PYHKLUNOHANBHYO CXeMy, OOBbeANHSAIOLLYIO UX
B eOduHyto ceputo ypoBHemepoB BEKTOP. CnepyeT oTMeTUTb, YTO Ga30BbIM WUCMON-
HEHMEM YyPOBHEMEPOB, TO €CTb MMEILWMM OCHOBHble OCOBEHHOCTN, CBOMCTBEHHbIE
BCEM ucnofniHeHUsIM ypoBHeMmepoB BEKTOP, ssnsietcs ypoBHemep BEKTOPXXXXH(U)
obuiero Ha3Ha4yeHUsl, B KOTOPOM peasin3oBaHa NpuBedeHHas HuKe obuas pyHKUM-
OHaJibHas cxema.

4.1.2. Obwas pnsa Bcex ypoBHeMepoB BEKTOP dyHkuUMOHanbHaa cxema (pucy-
HOK 1) COCTOUT M3 TPEX OCHOBHbIX Y3/10B: U3MepPUTENbHOro anemenTa (13), anekTpoH-
Horo npeobpasosaTens (31) n nonnaska.

N3mepuTenbHbI 2n1eMeHT npeacTtaBnisieT cobom cTanbHOWM CTep>KeHb C HAMOTaH-
HOW MO BCEN OJIMHE KaTykon Bo30yxaeHus. C 0Q4HOro KOHLA CTEeP>KEHb XECTKO coe-
OWNHEH C Nbe3oakycTnyeckum npeobpaszoBatenem (MAI), KOTOpbIN, B CBOO o4yepenb,
nogkntoyeH K 3, cogeprkaliemy cxemy obpaboTtkum curHanos MATI.

3N nmeeT pa3béMm pia nogkitodeHmsa yposHemepa BEKTOP k BHewHemy 060-
PyOoOBaHUIO.

NonnaBoK CO BCTPOEHHbIM MarHUTOM MepemMeLlaeTcs BAOJSIb NPOOOSbHON OCK
nN>.

4.1.3. ®yHKUMOHaNbHOM 0COBeHHOCTbIO ypoBHEMepoB BEKTOP Bcex cnonHeHnmn
ABNSETCA Hann4mne gucnnes ans otobpaxeHuns MHOOPMaLMM HEMOCPEACTBEHHO B Me-
CTe pa3mMelleHns pesepsyapa.

PUCYHOK 1. ®YHKUMOHA/NNbHAA CXEMA
YPOBHEMEPOB BEKTOPXXXXH(U)

MonsiaBoK ¢ MarHnNToMm

eﬂ

3/1eKTPOHHEIA NpeobpazoBaTesib (311)

N3amepuTesibHEBIA 3s1eMeHT (U3)
MntaHun
Mbe3oakycTUYecKUin Mwkpo- Cxema |« €
KaTyuika p Yacunu- Ly

npecbpazoeaTtesns ([TAIM) Tens KOHTpOs1- conpsi-
7'y nep (MK) XeHus

A A

v

NHTepdelic
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PUCYHOK 2. PYHKUMNOHAJ/IbHAA CXEMA YPOBHEMEPOB
BEKTOPXXXXH(U)-AOT

Mons1aBoK ¢ MarHUTOM

() .

31eKTPOoHHbIA NpeobpasosaTesib (311)
N3mepuTesnbHbIN 351emMeHT (U3)
MutaHne
y ! Mwkpo- Cxema |«
KaTywika p Jcnan * KoHTpos- [ conpsi-
yy MbesoakycTUIecKni Tesb nep (MK) XeHus
npeocbpaszoBaTenb 7
(nan) T%
|
v
NHTepdeic
HaTunku nsmepeHna TemnepaTypbl
ary oty o m
PUCYHOK 3. ®YHKLUMOHA/TbHAA CXEMA YPOBHEMEPOB
BEKTOPXXXXH(U)-4NT
MNonsiaBok ¢ MarHUToMm
Hatunk gudpdepeHymaibHoro
«— > —> LaBieHns
31eKTPoHHEIN NpeobpazoaTesb (311)
MameputenbHeIn 3s1emeHT (U3)
y - Mukpo- Cxema |¢
KaTywika p T » KoHTpon- [* conps- MutaHue
7y Mbe30aKyCTUHECK UL Tenb nep (MK) XeHusa |¢
npecbpazopatesnb 2
(MAM) [ &
|
v
NHTepdenc
HaTuMKu UsMepeHnd TeMnepaTtypbl
prllar| A h

4.1.4. Pa3nnyme mexay ykazaHHbIMU UcnosiHeHnAMU ypoBHemepoB BEKTOP npwu-
BeOEeHO B nyHKTe 1.2.

4.1.5. ®yHKUMOHaNbHble cxeMbl ypoBHeMepoB BEKTOPXXXXH(U)-AT n BEKTOP-
XXXXH(U)-AMNT npepcraBneHbl Ha pUCyHKax 2 U 3 COOTBETCTBEHHO.
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4.1.6. KoHcTpykTnBHO N3 ypoBHemepoB BEKTOP nmeet cneayoLiye NCNosIHEHUS:

— XKecTKoe, B BuAe Tpybbl U3 MeTanna nam MHOro TBEPAOro matepumana — ypoBHe-
mMepbl BEKTOP1XXXH(U)-0, BEKTOP1XXXH(U)-AOT, BEKTOP1XXXH(U)-ONT;

— rnbkoe, B Buae kabens — yposHemepbl BEKTOP2XXXH(U)-0, BEKTOP2XXXH(U)-
OT, BEKTOP2XXXH(U)-AMT.

4.1.7. N3 Bcex ucnonHeHmm yposHemepos BEKTOP moxeT nmeTtb pasnuyHbie
OJINHY, OnameTp U Tun nokpblTna. YpoBHeMepbl BEKTOP xéctkoro wvcnonHeHus
MMeIOT orpaHuvyeHmne no gnvHe M3 no 6 m. B KoHcTpykumm ypoBHemepos BEKTOP
rMOKOro MCMOSIHEHUS NpPefyCcCMOTPEeHbl  cneuuanbHble  Mepbl O CHUXKEHUS
MeXaHMNYeCKmnx nepeHanps>XeHnn, BO3HMKAOLLMX B N3 npw
pa3mMaTbiBaHUW/CMaTbIBaHUM B MpoLecce MOHTaXxa/OeMOHTaXxa YpOBHEeMepoOB Ha
obbekTe.

4.1.8. 3l BbINONHEH B BMAe NMevyaTHOM NaThbl, 3aK/IIOY4EHHON B repMeTu3npo-
BaHHbIN KOPMYC, N UMEET HECKOJIbKO UCMOJIHEHUIN, Pa3/INYaoWmMXCcad TUMOM BHeL-
Hero nHTepdemnca.

4.1.9. Jatumku TemnepaTtypbl B ypoBHeMepax BEKTOPXXXXH(U)-OT, BEKTOP-
XXXXH(U)-ANT ycTaHaBMBaOTCa PaBHOMEPHO MO BCEW ASIMHE U3MEPUTESTIbHOrO ae-
MeHTa. [laHHble COo BCex [aT4MKOB 00pabaTbiBalOTCa MUKPOKOHTPO1epom B II1.

4.1.10. JaTtumk gmnddepeHumnanbHOro aaBneHus npeacraBnser cobom camocTos-
TeSibHOe OOMOJIHUTEeNIbHOE YCTPOMCTBO, coBMeLLaemoe ¢ Il yepe3 cxeMy Conpsi>keHus
(pncyHoOK 3).

4.1.11. Ons npoBepkn paboTocnocobHOCTN N HACTPOMKM NapaMeTPOB YPOBHEME-
POB MCMNONb3yeTcsa cneumanbHo paspabotaHHoe MO B BUAE TePMUHAIbHOW Nporpam-
mbl “TIJIMN TepmunHan”, yctaHaBnnMBaeMon Ha NepcoHanbHbIM KomnbtoTep. Mogktoye-
HMe YPOBHEMEPOB K KOMMbIOTEPY OCYLLECTBASETCH Yepe3 COOTBETCTBYOLWMIN Npeobpa-
30BaTeNb nHTepdencos. NMopsaaok paboTbl ¢ TEPMUHANIBHOM NPOrPaMMON ONMcaH B M.
11 HacTOALLEero JOKYMEHTa.

4.2. NpunHumnn paboTtbl ypoBHemepos BEKTOP

4.2.1 i3amepeHme YypOoBHSA XMAKOCTU B pe3epByape 1 yPOBHEN pasfena cpen.

B ocHoBe paboTbl ypoBHeMepoB BEKTOP B yacTu nsmepeHumst ypoBHS NEXUT Cro-
cob onpeneneHns paccTosTHUSA MeXay HavyaslbHOM TOYKOW OTCcYeTa U NOABUXHBIM O0b-
eKTOM MyTeM U3MepPEHUNS UHTepBasia BpeMeHU, 338 KOTOPbIM MarHUTOCTPUKLMOHHbLIN
MMNYNbC NPOXOOUT 3TO PacCToAHME.

HadanbHOM ToukoM oTcyeTa aBnsetca MAM, noaBUXHbIM OObEKTOM — MOMJIaBOK.
MarHUTOCTPUKLMNOHHBIM UMMYbC BO3HUKAET B TOYKE B3aMMOLENCTBUS MArHUTHbIX
nonen KaTywKn N3MepuUTesIbHOro 31leMeHTa U rnornsiaBka, nocsie Yero pacnpocTpaHs-
€TCs BOOJIb OCU CTEPXKHSA.

MarHmntHoe none B KaTylike Bo36y>|<p,aeTc;| KOPOTKMUM MMNYJIbCOM TOKa, MO-
MEHT CbOpMMpOBaHVIFI KOTOPOIro n 4aABJ14€TCA Ha4d4aJ/IOM OTCHETa MU3MEPAEMOro Bpe-
MEHHOIo MHTepBasa.

Mpeobpa3oBaHMe MAarHUTOCTPUKLMOHHOIO UMMYSbCa B 3/1EKTPUYECKNIA NPOUC-
xoanT B MAIl, nocne Yero cUrHan ycuamnmBaeTca 1 nogBepraeTcs MaTeMaTU4yeckom ob-
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paboTtke B MuKpokoHTposnnepe (MK). MK cdbukcnpyet BpeMeHHON MHTepBan Mexay
NMMYIbCOM BO30OY>KAEHMSA Y UMMNYNbCOM, BblaeneHHbIM MATT.

PacctosHune mexgay MNAM n nonnaBkoM BblYMCSAETCA N0 hopmyne:

S,=Ver-TT1, (5)

roe S, — paccroaHue mexay MNMAl n nonnaskom, m;
VCT — CKOPOCTb 3BYKa B CTEPXHE, M/C;

T1 — BpeMeHHON NHTepBaa MeXAy UMMYSIbCOM BO3OY>XXAEHUS N UMMYSIbCOM, Bbl-
geneHHbim MMTATT.

CKOpOCTb 3BYyKa B CTEPXKHE \V/CT 3aBUCUT OT TemMrnepaTtypbl, NO3TOMY OJ14 NOBblLLE-
HNA TOYHOCTU N3MEPEHNA HGO6XO,EI,VIMO BblHNCNATb TEKYLLYIO CKOPOCTb 3BYKa.

C 3101 uenbto B ypoBHeMepax BEKTOP peanu3soBaH pexxum KanmbpoBkM Mo CKO-
POCTU, NP KOTOPOM ¢ nomoLubto MATT B cTepXXeHb 1U3/1y4aeTcs 30HOMPYIOLWWIA YIIbTpas-
BYKOBOM MMMYJIbC, KOTOPbIA PACAPOCTPaHAACL MO CTEPXKHIO, OTPaXKaeTcs OT ero KOH-
ua v Bo3Bpallaetcs K MATT, npy 3TOM MUKPOKOHTpoNep puKcnMpyeT BpemMst JaHHOIo
npouecca n n3MepsieT TekyLLyt CKOPOCTb 3ByKa No opmye:

Ver=2-L/T2, (6)

roe L—onopHas gnnHa V3, m;
T2 — BpemMeHHOU NHTepBas Mexay 30HANPYIOLWLUAM MMMNYbCOM YU UMMYJIbCOM, Bbl-
geneHHbim MTATT.

3HayeHVe onopHoOM ANuHbl I3 onpenenseTca Ha cneunanbHOM CTeHae npea-
NPUSATUSA-U3rOTOBUTENS U XPAHUTCS B SHEProHe3aBUCMMOW MaMATUM ypOBHeMepa
BEKTOP.

N3-3a Hannuma Ha KOHUax M3 HeusmepsieMbiX 30H HauvallbHYlO TOYKY OTCye-
Ta AN ypoBHeEMepa cMmelatoT B paboyyo obsacTe 1 Ha3biBatloT 6a30M yCTaHOBKM
ypoBHeMepa BEKTOP. Mpun 3ToM pacctosHue oT 0asbl JO NomnjlaBka paccuynTbiBatOT
no gpopmyrne:

5S=5,-B, (7)
roe S — pacctosiHue oT 6a3bl 40 NOMNNIaBka, M;

B,— 6a3a ycraHoBKkM ypoBHemepa BEKTOP (paccTosiHne OT TOUKM, Ha KOTOPOM pac-
CTOsHWE [0 NonJlaBka NPUHUMAETCs paBHbIM Hysto, o MAI), m.

Ba3oBas Touka MOXeET OblTb M3MEHEHA MOIb30BATE/IEM C MOMOLLbIO TEPMUHATTb-
HOW NpPOrpaMmbl y yPOBHEMEPOB, UMEIOLLNX LN poBbie MHTEPdENCHI.

Y ypoBHemepoB BEKTOP c aHanoroBbiM nHTepdencom pmncku (pnaHubl) cooTBeT-
CTBYIOT AMana3oHy BbixogHoro Toka (4-20 mA).

4.2.2 N3mepeHne TemnepaTtypbl B paBHOMEPHO pacrnpeneneHHbIX ToYKax no Bbl-
coTe cTtonba XnOKOCTU B pe3epByape.

B ypoBHeMepax ncnonHeHnn BEKTOPXXXXH(U)-OT n BEKTOPXXXXH(U)-OMNT pe-
ann3yeTcs n3MepeHne TemnepaTypbl NO BbICOTE pe3epByapa ¢ NOMOLLbIO LIMGPOBbIX
NHTerpanbHbix TepMmomeTpoB (LIT).

LT paBHOMeEpPHO yCTaHaBAMBAKOTCA MO BbICOTE U3MEPUTENIbBHOMO 3/IEMEHTA, UMe-
toLero o60104Ky, BHYTPKU KOTOpOM pacnonaratorcs LINT.
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B yKka3aHHbIX ncnonHeHuax yposHemepoB BEKTOP 3nekTpoOHHbI Npeobpa3oBa-
Tenb (M), B fONONHEHMeE K yKa3aHHbIM B M. 4.2.1 pyHKLUMSM, BbINOAHSET CenyoLme:

— CYUTbIBaHME MHpOopMaLmu o TemnepaType ¢ UUT;
— Bblaya HMOPMaLMM MO KOMaH4aM MUKPOKOHTPOJIIEPa B CXeMy conpsikeHus JM1.
Kaxabi UWAT nmeeT cBON YHUKANIbHbLIA HOMEP U COOTBETCTBYIOLWMIN eMy HOMepP

KaHasa, KOTOPbI XPaHUTCA B MaMSATU MUKPOKOHTpoepa M. Hymepauma Touek 13-
MepeHUst TeMnepaTypbl HAYMHAETCS CO CTOPOHbI .

Ona ypoHemepoB wucnonHeHnn BEKTOPXXXXH(U)-OT u BEKTOPXXXXH(U)-
ONT Toukm pasmeweHna UUT Ha uv3MepuTenbHOM 3/1eMeHTe OonpepenstoTca ¢
NCNOJSIb30BaHNEM CXeMbl Ha pUCYHKe 4, C y4yeTOM Ciedyowmx KOHCTPYKTUBHbIX
ocobeHHocTen.

HWXHUM TepMoOMeTp C HOMepoM «N» ycTaHoB/eH Ha 0,1 M Bblle HY1eBOW TOYKMN

(Havana oTcyeTa) M3MEpPEHUS YPOBHS XMOKOCTU. NS pacyeTa hakTUYeCKON BbICOThI
YCTaHOBKM (OTHOCUTENbHO [OHa pe3epByapa) TepMoMeTpa «n», HeobXoaMMo W3
3HayeHus «basoBoro ypoBHs» (HacTponkmn/ypoBHEMETPUS) BbIYECTb 3HAYeHUe
«OnopHo anuvHbl» (HacTponkmn/[ononHUTeNbHO/HACTPOMKM/ NapaMeTpuyeckme) um
npunbaBuTb K noslyyeHHomy pe3ynbtaTy 0,1 M. B ciyvyae ecim 3HadyeHue «ba3oBoro
YPOBHSA» 3aaTb PaBHbIM 3HayeHUO «OMOPHOW OJINHBI», TO HUXKHUN TepMOMETP (C
HOMEPOM «N»), OyeT COOTBETCTBOBATL YPOBHIO N3MepsieMoro nonsaskom 0,1 m.

MNpnmeyaHus:

1) KonnyectBo yCTaHOBMEHHbIX TEPMOMETPOB «N» OMNpefesiseTcs 3aka3om,
paccTosiHne mexay TepmomMeTpamum 1 M (ecm OaHHbIM NapaMeTp He OroBapuBascs
OTAeNbHO Npu 3akase);

2) Ana Toro, 4ytoObl onpenenuTb 3HayeHuss «ONopHOM ASINHbLI» Heobxoanumo
NOOKIIOYNTCA K JaTyuKy TepMuHanbHon nporpammon  «MJIM  TepmuHan»
(pa3meleHa Ha canTe koMmnaHum OKB BekTop»);

3) Ans Toro 4tobbl 3anTn B HacTtponkn/dononHUTebHO HeEOH6X0ANUMO B OKHe
«J0CTyN» BBECTU Naposib agMuHucrpaTtopa 1234567890;

4) Hymepaums TepMOMETPOB CBEPXY BHUS.
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PUCYHOK 4. CXEMA PASMELLEHWA UNT
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4.2.3. l3amepeHne pgaBneHns rmapocTaTMyeckoro cronba XnaKocTn ¢ nocse-
OYOLWNM aBTOMaTUYECKMM BbIYUCIIEHVMEM CpefHeln Mo cTofiby MAOTHOCTU XUAKO-
CTW B pe3epByape.

KocBeHHOe n3mepeHue cpefHen no ctonby NNOTHOCTY XUAKOCTU B pe3epByape
oCyLLecTBNSETCS B ypoBHeMepax ncnonHeHnss BEKTOPXXXXH(U)-OMT.

COBOKYMHOCTb NMPUMEHSAEMbIX YCTPOMUCTB U peanusyemMblX NPUHLMMNOB MU3Mepe-
HMA NO3BONISIET UCK/TIOYUTL BHELLIHME BAUsOLWME DaKTOPbl, Bbi3biBatoLNE OOMOSTHU-
TeflbHble MOrPeLIHOCTN U3MEepPEeHUs], CBA3bIBas Pe3ysbTUPYIOLLYIO MOrpPeLlHOCTb KOC-
BEHHOIO M3MepeHUst cpedHen NNOTHOCTU UCKITIOYNTESTbHO C KSTaCCOM TOYHOCTUM AaTyn-
Ka YPOBHS 1 faTymka anddepeHLmanbHOro gaBneHus, o6pasyoLmnx eanHyo cuctemy
ypoBHeMepa BEKTOPXXXXH(U)-ANT.

Obuwee ycTpomnctBo ypoBHeMepa BEKTOPXXXXH(U)-AMT, pa3meltaeMoro B pe-
3epByape, NnpuBeaeHO Ha pUCyHke 5.

PaboTta BEKTOPXXXXH(U)-AMNT ocHoBaHa Ha ciegyroLwwmx NpuHLMUMax.

B pe3epByap (emkocTb) [4] (cM. pucyHOK 5) C n3mMepseMom XNAKOCTbIO yCTaHaBNM-
BaETCA KOHCTPYKLMS, ABNSAIOLLAACS COCTAaBHOM YacTbto ypoBHeMepa BEKTOPXXXXH(U)-
AMMT, BbinonHeHHas B BuAae Tpyobl [1.1], ¢ paclumpeHmnem B HUXKHeN ee yacTu [1.2].

BHyTpw TpyObl NO BCer OfiMHe YyCTaHOBNEH U3MeEPUTENbHbIN (YYBCTBUTENbHbIN)
anemeHT [2.1] ypoBHeEMepa BEKTOPXXXX-AT [2.2], KOTOPbIA U3MEpPSIET yPOBEHb XNA-
KocTu B pe3epByape “H” Ha rpaHuue | npn nomowm nonnaeka Ne1 [2.3] n ypoBeHb
cTonba Xunakoctn nofd kyrnonom “H " Ha rpaHuue Il npy nomowm nonnaeka Ne2 [2.4].

N3mepuTenbHbln 3nemeHT ypoBHemMepa BEKTOPXXXXH(U)-AT [2.1] n Tpyba [1.1]
repMeTUYHO COeaMHEHbI B BEPHEN YacTu, NPU 3TOM MeXay HUMW MMeETCs 3a30p Mo-
3BONISIIOLLMI NepefaBaTh BO3AENCTBNE rMAPOAMHaMNYECKOro gasnerHuns “P." B nitoco-
Byto kamepy [3.1] paTumnka anddepeHumanbHoro gasnenus [3.3], repmeTnyHo coeam-
HeHHyto ¢ Tpybom [1.1].

MuHycoBasi kamepa [3.2] patymka anddepeHumansHoro gasnenus [3.3] coegu-

HEeHa C BHYTPEHHMM NPOCTPAHCTBOM pe3epByapa B €ro BEPXHEN YacTu N N3MepsieT U3-
ObITOYHOE AaBneHue B pesepByape “P ”

136
N3mepeHHble 3HadeHuMs pguddepeHunanbHoro pasneHnsa AP noctyna-
toT 1 obpabaTbiBalOTCA B 3NEKTPOHHO-BbIYNCIUTENBHOM MOAyJ/le ypOBHeMepa
BEKTOPXXXXH(U)-OT [2.2].
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PUCYHOK 5. MPUHLUMUMUANBHOE YCTPOWCTBO
YPOBHEMEPA BEKTOPXXXXH(U)-ANT

O H,
2.2
AP

2.3 s e I
[paHuug. |
1.1

T

<
1.2
2.4 -

f

[paruua |l :

T

N3mepeHHble 3HauyeHus ypoBHS (H), Temnepatypsbl (T) U BblYMCIEHHbIE 3HaYEHWE
cpenHen no pesepByapy MIOTHOCTA (p) XXMOKOCTU NepeaatoTcs U3 3/1EKTPOHHO-BbIYU-
cnutenbHoro moaynst BEKTOPXXXXH(U)-OT Ha BHeLUHWe yCTPONCTBA NO NPOTOKOJ1aM
HART nnu RS-485 (B 3aBUcMMOCTU OT ncnosiHeHusa BEKTOPXXXXH(U)-AMT).

NonHoe naBneHme B pe3epByape, BO3OENCTBYOLLLEe Ha MJIKOCOBYIO KaMepy Aat-
ymka gnddepeHumansHoro gasnenus [3], P, onpegenserca dpopmynon:
+P

P =P (12)

136 AH
rge Pm36 — N30bITOYHOE OaBJ1IEHWE Ira3a B pe3epByape,;

P, — AaBlleHVe, coO3faBaeMoe CTONGOM XMAKOCTN BblicoTOn AH;
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HaBneHne P, co3naBaemMoe CTONOOM XUAKOCTU BbicoTor AH, onpepnensietcs

opmynon:

AR

Ppyi=Py— Py, (13)
roe P, — [aBrieHve, co3paBaemoe CTof60M XUAKOCTM, BbICOTOM H;

P,, — AaBneHune, co3gaBaemMoe cTos160M XUAKOCTH, BbicoTOM H,;

3HaveHne BeNNYMHbI Nepenaga gasneHnn AP, nsmepsiemas gatumkom andde-
peHunanbHoro gasneHus [3], onpegensietcs opmynon:

AP=P -P =(P,¢+P,)-P, =P, (14)

136

3Ha4YeHMe BeIMYNHbI YPOBHS XMUOKOCTM AH BbIYMCIAETCA B 3/1EKTPOHHO-BbIYK-
cnnTenbHOM ycTponcTse [3], no popmyne:

AH=H-H,, (15)

Ncnonb3ys hopmyny Ans BbIYUCIEHUSA rMOpPOCTaTUYeckoro gaeneHuns P = p-g-h
B /1IEKTPOHHO-BbIYNCIUTENIBHOM YCTPONCTBE [3], BbluMCiseTca cpefHas MNOTHOCTb
XKMAKOCTM No popmyne:

p=AP/g- AH, (16)

roe g — yckopeHue CBO60,EI,HOI'O nageHus.

NHdbopmauums ¢ ypoBHEMepa U AaTyumka anddepeHumanbHOro gaBneHmns nocTyna-
eT Ha DBM BepxHero ypoBHsa no HART-npoTokony, roe ncnonb3yeTcsd Ansg aBToMmaTnye-
CKOTO BblYMC/IEHUSA 3HaYEHUSA BENTIMYNHbBI CPeiHel MIOTHOCTU XXUAOKOCTU B pe3epByape.
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5. ONMUCAHUE PABOTbl COCTABHbIX YACTEM
YPOBHEMEPOB BEKTOP

5.1. YpoBHemepbl BEKTOP coctoaT u3 gatuymkoB, obecrneymBaloLLmMx niMmepeHume
TeKyLMX 3Ha4YEHUN NapaMeTpoB, onpefesiseMbiX UCNOJIHEHNEM YPOBHEMEPA, U BblAa-
OLLMX MH(POPMaLMIO O pe3ysibTaTax MU3MepPeHNI, a Takxke 3/1eKTPOHHOro npeobpasoBsa-
Tensi C MUKPOKOHTPOJ1epOM, 0becneynBatoLero Kak nMTaHne nogktoYeHHbIX K HeMyY
AATUYMKOB, TaK 1 conpsi>XeHune n popmMmnpoBaHmMe BbIXOLHbIX CUTHASI0B Ha OCHOBe obpa-
H6OTaHHbIX pe3yNbTaTOB M3MEPEHNI OATHMKOB.

5.2. YpoBHeMepbl BEKTOP aBnstoTca nHTennekTyasbHbIMU YCTPONCTBaMU, Coaep-
KaWMM MUKPOKOHTpoep, BctpoeHHoe MO nociegHero no3sosisieT peanmn3oBaTh,
NOMMUMO OCHOBHOM (OYHKLINMN N3MEPEHUS PACCTOSHUS, PYHKLMM TeMNEPATYPHON KOM-
neHcaumm, NMHeapmsaumm BbIXOLAHOW XapakKTepUCTUKK, LYMOMOAaBNEeHNS, MOHUXKEH-
HOro NoTpebneHnsa N T. a.

MK ocyuiectBnsieT Bce yHKLUMM NO opraHmn3aummn pabotsl ypoBHeMepoB BEKTOP,
CUHXPOHM3aLNN B3aUMOLENCTBUSA ero COCTaBHbIX YacTen M BXOAALMX B YCTPOMCTBO
OATUYMKOB, @ TakXKe BbIMOJIHEHUIO HEOOXOANMBbIX BbIYNCIUTEbHbIX ONepaLnin.

NcTouHnkom TakToBOro curHana ana MK aBnaeTcs BHeEWHUN KBapLEBbIV pe3o-
HaTop. MK opMunpyeT nmnynbc Toka B KaTywky Bo30y>xaeHusa V13 nnu B MAI ¢ pery-
vpyemMon aMrjanTyaon, YTO NO3BOJISET CO34aTh CIEASLLYIO CUCTEMY, MOOAEPXMBalO-
LLIYIO HEM3MEHHbIMU NapaMeTpbl BXOOAHOIO curHana, sbigensemoro lNAIrl.

Takum obpaszom, obecrneymBaeTcs KOMMEHCALNSA Pa3/INYHbIX AecTabunmnsmpyto-
Wnx akTopoB, HaNpMUMep, BANUSHUE TeMnepaTypbl, BNAXXHOCTU, CTAPEHMs, a Takxe
ajanTaums nog passiMyHble TUMbl NOMIABKOB.

MATI cocTonT 13 Nbe3ossieMeHTa U MeTaJiJIndeckKmnx pe3soHaTopoB, N NpeacTaBs-
eT cobom 3N1eKTPOMEXAHNYECKYIO CUCTEMY, HACTPOEHHYIO B PE30HAHC C MPUHUMAEMbIM
curHanom. CurHan, cHumaembln ¢ A€, ycmnmBaeTcss BXOAHbIM yCUIUTENEM U NOCTY-
naet B MK, roe ocywectensietcs ero obpaboTtka. B MK peannsoBaH nporpamMmMHbIf UH-
Tepdenc obMeHa ¢ BHELLHUMM YCTPOWCTBAMU B BUAE CTaHAAPTHbIX NpoTokosioB MOD-
BUS RTU (npoTtokon cBsi3n npuBeneH B npunoxerHunun C) nnn HART. C uyensto npeno-
TBpaLLeHUs BO3MOXHbIX 3aBucaHnn MK, cxema ypoBHemepa BEKTOP conep>xuTt BHeLw-
HUIN CTOPOXXEBOU TanmMep.

5.3. MK obecneymBaeT onpoc No TPeXNPOBOAHON NMHUM BCEX LMMPOBbLIX UHTEr-
pasnbHbIX TepMmoMeTpoB (LLNT), pacnonoxeHHsbix B V13, c yactoTon Bocemb LINT B cekyHay.

MNonoxeHwne LUUT Ha N3 onpepenseT HoOMep UaMepsaemMoro kaHasna. Hymepauus
KaHaJIOB HAUYMHAETCA CO CTOPOHbI KOpMyca gaTynKa.

Mo curHanam c nnHUmM “3anpoc” ot BTopmnyHoro npnbéopa MK BblgaeT acMHXPOH-
HO B InHKUIO “"OTBET" 3HaYeHMs TemnepaTypbl MO 3aNPOLUEHHOMY KaHany nsMepeHus
NNN UarHocTuyeckme coobLLeHus.
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5.4. B ypoBHeMepax BEKTOPXXXXH(U)-AMNT ncnonb3yoTcss MUKPOMNPOLLECCOPHbIe
WMHTeNNeKTyanbHble AaTYNKU JaBNEeHUS, peannsyrome pyHKLMIO nsmepeHus gudde-
pPeHUMarbHOro JaBneHns, OCHOBAHHYIO Ha NMPUHLMNAaX, U3/TOXEHHbIX B M. 4.4.3.

HaTtunk anddepeHumanbHOro gaBneHns nmeet MHOroyHKLUMOHANbHbIN Lnd-
porpapuyveckuin XXK-mHgmkatop ¢ nogcBeTkon, pacnosiaraemMbli Ha O4HOW YyCTaHOBOY-
HOW naoLlagKe C 3/IeKTPOHHbIM NMpeobpa3oBaTenem.

HaHHble ¢ patymka anddepeHumanbHOro aBneHns B BUAE BbIXOOHOIMO CUrHana
4...20 MA NocTynatoT B 3/IEKTPOHHbIN Npeobpa3oBaTenb co ctaHaapTHbIM HART-npo-
Tokonom. B MK npousBogmtcs nporpammHas obpaboTka NosayYeHHbIX pe3ynbTaToB
015 nociegyowero aBToOMaTU4eCckoro BblYNCIEHNS CpefHeN NAOTHOCTU XXUOKOCTW.

MpuHunn paboTbl AaTyMka AaBNEHUS KaK CAaMOCTOSITENIbHOrO YCTPOWCTBA, BXO-
asuwero B coctaB ypoBHeMepoB BEKTOPXXXXH(U)-AMNT onmcaH B COOTBETCTBYO-
e TeXHNYeCKOn AoKYMeHTaummn (pyKoBOACTBO MO 3KCMlyaTauum M NacnopT fatyu-
Ka anddepeHLnanbHOro gaBneHus), BXoasLen B KOMMIEKT NOCTaBKN YPOBHEMEPOB
BEKTOPXXXXH(U)-AMNT.

5.5. Ina nogkoyeHns K BHelwHeMy obopynoBaHuio ypoBHeMepbl BEKTOP nme-
0T YeTbIPEXMOJIIOCHbIN Pa3beMHbIN COeANHUTENb, NPOBOAA MNOAKJII0YAIOTCA Yepes
BUHTOBbIE COeMHEHNSA. 3a3eMNAIOLLMA KOHTAKT TakXXe BbiBeEeH Ha 3TOT COeANHUTESb.

5.6. B 3aBucmMmoctn ot ncnosnHeHus yposHemepbl BEKTOP mnmeloT pasninyHble
BHeLLHWe nHtepdgencol ceasun: HART, RS-485.

YposHeMepbl BEKTOP c nntepdencom HART nmetoT oByXNpOBOLHYIO CXeMy Noja-
KOYEHUS C MUTAaHNEM OT TOKOBOW NeTnu, nHTepdenc HART nogaep>xmBaeT cTaHaapT-
HbI 1N MaKeTHbIN PeXXnUMbl Nepeaavyn JaHHbIX.

YpoBHeMepbl BEKTOP ¢ nHTepdencom RS-485 nmetoT 4eTbipeXnpoOBOAHYO CXeMY
NOAKJTIOYEHUS.

5.7. YpoBHemepbl BEKTOP nmeloT BCTPOEHHYI0 3aLuUTy OT BKJIIOYEHUS nNuTatoLLe-
ro HaNpPs>KeHUs C 0BPaTHOM NONASIPHOCTLIO.

5.8. YpoBHemepbl BEKTOP nogaep>xmnsatoT paboTy ¢ HECKONbKMMM NoMnjaBkamMmu,
MarHUTHbIE CUCTEMbI KOTOPbIX JOJIKHbI UMETb OANHAKOBYIO NONIAPHOCTb U HaMNpPs>KeH-
HOCTb CO3aBaeMOro MarHUTHOrO NOJIA B TOYKE MnepeceyeHuns ¢ ocblo 3.
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6. OBECMNEYEHWE B3PbIBO3ALLMLLEHHOCTH

6.1. YpoBHeMepbl BEKTOPXXXXH-0-Ex, BEKTOPXXXXH-OT-Ex, BEKTOPXXXXH-
OMNT-EX  BbINycKalOTCs  BO  B3PbIBO3ALUMLLEHHOM  UCMONIHEHUM, COOTBETCTBYIOLLEM
TpeboBaHuam T[OCT 31610.0-2019 (IEC 60079-0:2017), TOCT 31610.11-2014 (IEC
60079-11:2011), 1 nmetoT BUA B3pbIBO3aLLNTLI “MckpobesonacHasa anekTpuyeckas
uenb’, ypoBeHb B3pbiBO3awmThl “OcoboB3pbiBObE30nNacHoe” Ona B3pbIBOOMACHbIX
cmecenn kaTteropum IIB no FOCT P M3K 60079-20-1-2011, TemnepaTtypHbIX rpynn, B
3aBUCMMOCTU OT mucrnosniHeHus, T1, T2, T3, T4 n T5, ¢ MapKMpOBKOW B3PbIBO3aLLUTbI MO
FOCT 31610.0-2019 (IEC 60079-0:2017) — “OEx ia lIBT5...T1 Ga X".

ObecneyeHne B3pbiBO3aLLMLLEHHOCTN ypoBHemepoB BEKTOPXXXXH-0-Ex,
BEKTOPXXXXH-AOT-Ex, BEKTOPXXXXH-IAMNT-Ex gocturaercs:

— MPUMEHEHNEM LUYHTUPYIOLNX OMOO0B U TOKOOrPaHUYUTENbHbIX PE3UCTOPOB,
obecneymBaloOLLNX OFPAaHUYEHME TOKOB N HAMPSXXEHNI B SNEKTPUYECKMX Lensx
00 Nckpobe3onacHbIX 3HaYEHU;

— BbINONHeHMeM TpeboBaHum FOCT 31610.11-2014 (IEC 60079-11:2011) K 3nek-
TpUYeCKUM 3a30pamM, NyTAM YyTeuku, SN1eKTPUYEeCKOW Harpyske, 3/1eKTpu4eckom
NPOYHOCTN M30NALUNM dNEMEHTOB, obecneymBalOLLNX NCKPObe3onacHOCTb, ANs
anekTpoobopynoBaHua nogrpynnol [IB no FOCT P M3K 60079-20-1-2011;

— 0bsi3aTeNbHbIM NCMONb30BaHNEM BTOPUYHbIX  YCTPOWCTB (bapbepos
NCKPO3aLnTbl, WCTOYHMKOB MNUTaHUS W  PerucTpupyloLlern annapaTtypbl),
nmewmx nckpobesonacHole anekTpuyeckme uenm no NOCT 31610.11-2014 (IEC
60079-11:2011) n nckpobeszonacHblie napameTpbl Bbixogos: Uo <28 B; 1o < 0,1 A.

6.2. YpoBHeMepbl BEKTOPXXXXH(U)-0-BH, BEKTOPXXXXH(U)-OT-BH, BEKTOP-
XXXXH(U)-ONT-BH BbINyCKalOTCA BO B3pbIBO3aLLNLLEHHOM NCNOJTHEHUN,
cooTBeTcTBYytOWEM TpeboBaHusm TOCT 31610.0-2019 (IEC 60079-0:2017), TOCT IEC
60079-1-2013, TOCT 31610.26-2016/IEC 60079-26:2014, n nmeloT OBa He3aBUCUMbIX
BMOA B3pbIBO3aWMTbE:  «McKpobe3onacHas  anekTpuyeckass Lemnb  YPOBHS  iax,
obecneymsatoLLias YPOBEHb B3PbIBO3aLUThI obopynoBaHus Ga, C
B3PbIBOHEMPOHMLaeMbIM  oTaeneHnem “d"-obonoukon, obecneyvBaloLlLlen ypOBEHb
B3pbIBO3aLLUMTbl 06opynoBaHua Gb ons B3pbiBoonacHbIx cmecen kateropun [IB no FOCT
P M3K 60079-20-1-2011, TemnepaTypHbIX rpynmn, B 3aBUCUMOCTU OT ncronHeHus, T1, T2,
13, T4 n T5, wn mapkuposky B3pbiBo3awmTbl no [OCT 31610.26-2016/IEC 60079-
26:2014-"0/1 Exia/db IIBT5...T1 Ga/Gb X".

ObecneyeHune B3pbiBO3aWMLLEHHOCTU ypoBHeMepoB BEKTOPXXXXH(U)-0-BH,
BEKTOPXXXXH(U)-AOT-BH, BEKTOPXXXXH(U)-OMT-BH gocturaeTcs:

— NPUMEHEHMEM BCTPOEHHOIo G/10Ka NUCKPO3aLWUTbI A1 MUTAIOWMX U CUTHASTbHbIX
uenem M3MepUTENIbHOTO 3JIEMEHTA, COCTOSILLErO W3  LUYHTUPYOLWNX CTabunm-
TPOHOB M MOC/1eA0BaTENIbHO BKJIKOYEHHbIX Pe3UCTOPOB U MIaBKUX MpefoxpaHuTe-
Nlen, BbINOJIHEHHONO B COOTBETCTBUMM C TpeboaHumsmu TOCT 31610.11-2014
(IEC60079-11:2011) 1 obecneymBatoLLErO OrpaHNYEHME TOKA N HaMNPS>KEHUS B
HOPMaJIbHOM M1 aBapUNHOM pexkrMax PaboTbl O NCKPOOe30MNacHbIX 3HAYEHUI oS
anekTpoobopynoBaHus nogrpynnsl [IB no FTOCT P MK 60079-20-1-2011;

— NPUMEHEHNEM pPa3aennTeNIbHbIX 31eMeHTOB (ONTPOHA, Pa3fesITeNIbHOrO TPAHC-
chopmaTopa), BbIMONHEHHbLIX B COOTBETCTBUU C TpeboBaHuamu FOCT 31610.11-
2014 (IEC 60079-11:2011) 1 obecneymBaloLMX rasibBaHUYeCcKoe pasfefieHne
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Nckpobe3onacHbIX N MCKPOOMACHbIX Lienewn;

— BbINosiHeHMeM TpeboBaHur FTOCT 31610.11-2014 (IEC 60079-11:2011) K anekTpU-
4yeckMM 3a3opaMm, NMyTsaM YyTeuku, 31eKTPUYEeCKON Harpyske, 3n1eKTpu4eckomn npou-
HOCTW M30MAUMK 3/1IEMEHTOB, obecneymBaloLLMX MCKpPOOe30onacHOCTb, A dnek-
TpoobopynoBaHusa nogrpynnsl 1B no FTOCT P M3K 60079-20-1-2011;

— NPUMEHeHMeM B3pbiBOHenpoHuuaemomn obonodkmn no FOCT IEC 60079-1-2013,
B KOTOPYIO YCTAHOBJIEH I/IEKTPOHHbIN BJ10K, 1 KOTOpas Bbloep>XMBaEeT AaBleHune
B3pblBa W WCKJIOYaeT nepefady B3pbiBa B OKPY>XXAIOLLY B3PbIBOOMACHYIO
cpeny. NMpoyHocTb obonoukn nposepseTca ucnbitaHuamu no FOCT IEC 60079-1-
2013, TOCT P M3K 60079-20-1-2011. Mpwn 3ToM obosioyka Takxke NopaBepraeTcs
McNblITaHMAM rngpasnmnyecknm gasneHnem 1500 klla.

— NPUMEHEHUEM pa3gennTesibHOro  3JieMeHTa C  B3pPbIBO3aLUULLEHHbIM
coegmnHeHmnem B cooTBeTcTBMK ¢ FTOCT IEC 60079-1-2013.

6.3. YposHemepbl BEKTOP Ex-ucnonHeHun npegHa3sHavyeHbl ON8 yCTaHOBKWU Ha
obbekTax B3oHax knacca0, 1m 2.

6.4. W3meputenbHbin 3nemeHT (M3) ypoBHEMepoB BH-ucnonHeHum MoXeT
3KCMyaTMpoBaTbCcs B 30Hax knacca 0, 1 u 2. DNeKTPoHHbIN npeobpasosatens (M)
YPOBHEMEPOB BH-NCNONHEHWI NpeaHa3HayYeH 15 SKCryaTauym B 30Hax knacca 1 m 2.

CxemMaTM4HO pacnofioXXeHne ypoBHeMepa B 30Hax knacca 0, 1 n 2 npuseneHo Ha
PUCYyHKe 6.

6.5. TemnepaTtypa Hapy>XHbIx NOBepXHOCTeN obonoyek ypoBHemepoB BEKTOP B Ha-
nbonee HarpeTbiX MecTax NPU HOPMaJibHbIX PEXMMax PaboTbl N3OeNNA He NPEBbLILLAET:

1) 450 °C - pns ypoBHeMmepoB BEKTOPTXXXH(U)-0-X-T2, 4TO coOTBETCTBYET
anekTpoobopyaoBaHUO TemnepaTypHoro knacca T1 no TOCT 31610.0-2019
(IEC60079-0:2017);

2) 300 °C - pgns ypoBHemepoB BEKTOP1XXXH(U)-0-X-T2, 4TO COOTBETCTBYET
3aneKTpoobopyaoBaHUO TemnepaTypHoro knacca T2 no TOCT 31610.0-2019
(IEC60079-0:2017);

3) 200 °C - pna ypoBHemepoB BEKTOP1XXXH(U)-0-X-T1, 4To cooTBeTCTBYeT
anekTpoobopynoBaHMo TemnepatypHoro knacca T3 no TOCT 31610.0-2019
(IEC60079-0:2017);

4) 135 °C - pna ypoBHeMepoB BEKTOP2XXXH(U)-0-X-T1, 4yTo cooTBeTCTByeT
anekTpoobopyaoBaHUO TemnepaTypHoro knacca T4 no TOCT 31610.0-2019
(IEC60079-0:2017);

5) 100 °C — gns ypoBHemepoB BEKTOP ocTanbHbIX UCMNOSIHEHMI, YTO COOTBETCTBY-

eT anekTpoobopynoBaHMIO TeMnepaTypHoro knacca T5 no NOCT 31610.0-2019
(IEC60079-0:2017).
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PucyHok 6. CXEMATUYHOE PACMOJIOXXEHVE YPOBHEMEPA B 30HAX Ga N Gb
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6.6. daTtumkn gnddepeHumanbHOro AaBneHus, NpuMeHsemMble B COCTaBe YpoOB-
HemepoB BEKTOPXXXXH(U)-OMT B KayecTBe CaMOCTOSITENIbLHOIO YCTPOMCTBA, MMET
cefyroLLyto MapKMPOBKY B3PbIBO3aLLUTLI:

1) Mpeobpa3oBaTenn (maTynkn) gasneHus umsameputenbHble EJX110A (focpeectp
Ne59868-15), npounsBoactea Yokogawa Electric Corporation — MapkunpoBka B3pbl-
BosawmTel “1Ex db 1IC T6...T4 Gb X" - wcnonb3yoTca B YypoOBHeMepax
BEKTOPXXXXH(U)-ONT-BH, BMA  B3pblBO3aWMUTLl  “B3pblBOHENpPOHMLAEMas
obonouka”, npu pabouen TemnepaType oKpyXKaroLien cpegbl OT MUHyc 60 go
+80 °C.

2) Datumkun pasneHmss DMD 331D (lfocpeectp Ne56795-14), npowussogctea OO0
“bd CEHCOPC PYC" — mapkupoBKa B3pbiBo3awmtbl “1Ex d IIC T6...T4 Gb X" -
ncnonb3ytotcs B ypoBHeMepax BEKTOPXXXXH(U)-OMT-BH, B1A, B3pbIBO3aLLMTDI
“B3pbiBOHENpOHMLLaeMas obonovka”, npu paboyen TemnepaTtype oKpyXatoLLemn
cpenbl oT MUHYc 50 go +85 °C.

3) Hatunkn pasneHns SMUC-BAP-153 npowussogctea 3A0 “DnekTpoOHHbIE U
MexaHW4yeckre n3MepuTesnbHble CUCTEMbI” - MAapKUPOBKa B3pbiBO3aLnTbl “ 1Ex d
lIC T6...T4 Gb X" — ncnone3ytotcs B ypoBHeMepax BEKTOPXXXXH(U)-AMNT-BH,
BUO B3pbiBO3alWMTbl “B3pblBOHENpPOHMLaeMas obosnioyka”, npu pabouen
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TemMnepaType okpy>XatoLlen cpenbl oT MUHycC 60 go +85 °C.

4) MNpeobpa3oBaTenn pasneHus umsMeputenbHble JJIEMEP-AVP-30M-A00
npoussoactea OO0 HIM “3JIEMEP” - mapkupoBka B3pbiBo3awwmnTbl “ 1Ex db IIC
T6...T4 Gb X" — ncnonbsytotcss B ypoBHeMepax BEKTOPXXXXH(U)-AMNT-BH, Bua
B3pbiBO3aWnTbl  “B3pbiBOHeNpoHMUaemMas  obonouka”, npu  pabouen
TemnepaType okpyxatouen cpegbl oT MnuHyc 60 go +80 °C.

5) Oatumkn pasneHus MetpaH-150 (focpeectp Ne32854-13), npomusBoacTBa
3A0 “lMpomblwneHHas rpynna “MeTpaH”:

— MapkupoBKa B3pbiBo3awmtbl “OEx ia IIC T5 Ga X" - wucnonb3ytotca B
ypoBHemepax BEKTOPXXXXH-AMT-Ex, Bna B3pbiBo3awmTthl “NckpobesonacHas
aneKkTpuyeckas uenb’, npu paboyen TemnepaType OKpyXXalowiem cpenbl OT
MUHYyc 55 no +80 °C;

— MapkmpoBka B3pbiBo3awmTel “1Ex db IIC T6...T5 Gb X" — ucnone3ytoTcs B
ypoBHeMepax BEKTOPXXXXH(U)-OAMNT-BH, BUA, B3PbIBO3aLLNTbI
“B3pbiBOHENpPOHMLLAEMass obonoyka”, npu paboyen TemnepaType OKpPYy>KatoLLEen
cpenbl oT MUHYC 55 no +80 °C.

6.7. MapameTpbl BHEWHUX WNCKpPOOe3oMmacHbIX Lenen AOaTYMKOB [LaBleHUNA
MeTpaH-150, nponssoactea 3A0 “lpombiwneHHaa rpynna “MeTtpaH”, Bxogawmx B
coctaB ypoBHeMepa BEKTOPXXXXH-AMNT-Ex, nmetoT ciegytouime 3Ha4eHUS:

Ui<24B;1<0,12A;Pi<0,9BT; Li<0,07 mH; Ci< 0,1 mk®.

6.8. MNMapameTpbl BHELWHUX MUCKpobe3omnacHbIX Lenen ypoBHemepoB BEKTOP-
XXXXH-Ex, BEKTOPXXXXH-AOT-Ex, BEKTOPXXXXH-AMNT-Ex nmetoT cnegyoLve 3HayeHns:

Ui<28B;li<0,1A;Pi <0,6BT1;Li<0,01 mH; Ci<O0,1 mKD.

6.9. Ha kopnycax yposHemepos BEKTOP nmetotca Wnnbanky € ykasaHMemM MapKu-
POBKM B3PbIBO3aLUUTbI 1 MapaMeTPOB UcKpobe3onacHbIx Lenen (ana ncnosiHeHus “Ex”).

6.10. B3pblBO3alLNLLEHHOCTL [OATYMKOB [aBJeHUs, BXOOAWMX B COCTaB
ypoBHeMepa BEKTOPXXXXH(U)-AMNT obecneynBaeTcs B COOTBETCTBUM C TEXHNYECKOWN
OOKYMeHTaunen, npefoctaBisieMomn 3aBO4OM-N3rOTOBUTESIEM.
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7. MAPKMUPOBKA N MTJIOMBUPOBAHUE

7.1. Ha wunbamke yposHemepos BEKTOP HaHeceHbl cnegytoLlime 3Haku M Hagnucu:

TOBapHbIN 3Hak kKoMmnaHun OO0 “OKb BekTop”;
HanMeHoBaHWe, ncnosiHeHue yposHemepa BEKTOP;

MapKMpOBKa B3PbIBO3aLMTbl, HOMEpP cepTudmnkata 1 HAMMeHOBaHWe opraHa no
ceptudmkaunm;

MapKMPOBKa [H[ E

— NapameTpbl BHELLHUX MCKpobe3onacHbix Lenen ans yposHemepoB BEKTOP B3pbl-
BO3aLLMLLLEHHOrO ncnosiHeHns Ex;

cteneHb 3aWwmTbl Mo NOCT 14254;

Anana3oH SOMYCTUMbIX TEMMepaTyp BHELLUHEN OKPYXaloLLen cpenbl;
npenen n3mMepeHns ypoBHS;

Hanps>XeHue NUTaHus;

— 3aBOLCKOMN HOMeEp;

ron n3roToByieHUA,;

CTPaHa-N3rotToBuUTESb,

3HaK YTBePXOEHUA ThMNa cpencTtBa NSMepeHU4.

7.2. Ha noBepxHOCTM nonjaBka HaHeceHa CcTpenka WaM  Hagnuce,
nokasblBalollas MpaBUSIbHOE BePTUKANbHOE TMOJIOXKEHWE MOomMnjaBka, HaAnuchb,
o0603Havatolasn 06bEMHYIO NNIOTHOCTb NOMJ1aBKa.

7.3.YpoBHeMepbI MIOMOVPYOTCA MI0MOOM 3aKa3umKa Nocie yCTaHOBKM Ha OObeKTe.
7.4.Papom c knemmow 3a3emiieHns ypoBHeMepa BEKTOP HaHeceH 3Hak 3a3eMneHus.

7.5. Ha TpaHcnopTHOM Tape HaHeCeHbl OCHOBHbIE, AOMOJIHUTENbHbIE N MHOPMa-
LMOHHbIE HAaAMNCK, a TakKXKe MaHUNYNALUNOHHbIE 3HaKWN, COOTBETCTBYIOLLME HAOMNCAM:

" n " nu

“Xpynkoe — octopoxxHo”, “Bepx”, “bepeyb ot Bnarn”.

Kpome npegynpenutenibHbIX 3HaKOB, Ha TPAHCMOPTHYIO Tapy HaHeCeHbI:
TOBapHbIN 3Hak kKoMmnaHun OO0 “OKB BekTop”;

Ha3BaHMe, ncnonHeHve yposHemepa BEKTOP;

3aBOCKON HOMeEP;

AaTa BbIMyckKa.
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NCMNOJTIb3OBAHWE MO HASHAYEHUIO

8. OBWME YRASAHNA MO 3KCMNJTYATALNN

8.1. Ha Bcex ctagmsix akcnnayaTtaumm pykoBOACTBYMTECh MPaBUIaMm M yKa3aHWs-
MU, MOMELLEHHbIMM B COOTBETCTBYIOLLMX pa3fenax JaHHOM YacTu.

8.2. MNepepn HavyasoM 3KcrnlyaTauum NPOBECTU BHELUHUN OCMOTP YPOBHEMEPOB
BEKTOP, opns yero npoBepuThb:

— OTCYTCTBME MEXAaHUYECKMX MOBPEXOEHMM Ha KOpnycax Mo NpUYnHE HekayecT-
BEHHOW YNaKOBKW U1 HEMPABUIbHOM TPAHCMOPTUPOBKMU;

— KOMMNNEKTHOCTb COrlacHo pasgeny “KomnnekTHOCTb” pyKOBOACTBA MO 3KCMyaTa-
umn BAP407533.010 P3;

— OTCYTCTBME OTCOEAMHSIOLLNXCSA UM C/1ab0 3aKpenieHHbIX 3/IEMEHTOB BHYTPMU
ypoBHemepoB BEKTOP (onpenenute Ha c/iyx Npu HaKIOHaXx).

8.3. B csiyyae 6osblUION pa3HOCTM TeMMepaTyp MeXay CKIaAckumm n pabounmm
yCIIOBUSIMU, MOJTyYEHHbIE CO CKJ1afia YPOBHEMEPbI Nepes BKIIIOUYEHMEM BblOEPKMBAIOT-
cs1 B paboymx ycsioBMAX He MEHee YeTblpex Yacos.

8.4. Ansa nogkntoyeHns K yposHemepam BEKTOP BHeLLHWX ycTpONCTB Heobxoam-
MO WCMOJIb30BaTb BXOASALLUNIM B KOMIMJIEKT MOCTaBKN PasbeMHbIN COeANHUTENb, PYKO-
BOACTBYSACH MPW 3TOM CXeMaMu, NpuBefeHHbIMY B npuiioxeHunn C.

8.5. YcTraHoBKka ypoBHemMepoB BEKTOP Ha obbekTe

8.5.1. YcraHoBKa YPOBHEMEPAa NPON3BOANTCA COMNMacHO €ro pykoBoacTBy Nno 3KcC-
nnyataunun, Bxogdauemy B KOMIMJ1EKT NMOCTaBKW.

8.5.2. 1o BKJIIOYEHUNS YpOBHEMEPA O3HAKOMbTECH C pasfeniaMu “YkasaHue mep
6e3onacHocTn” n “MopgrotosBka K pabote n nopsgok pabotbl”.

8.6. 3anpewiaeTcss NPON3BOANTbL CBAPOYHble PaboTbl Ha paccToAHUN MeHee 20
METPOB OT YPOBHEMEPOB UM MOAKITIOYEHHbIX Kabenen CBA3N C HUMMW.

9. YKA3AHWE MEP BE3OMNACHOCTH

9.1. K MOHTaxy (meMoHTaxy), aKcnayaTaunm, TeEXHNYECKOMY OOCTY)KMBAHUIO U
peMoHTy ypoBHemepoB BEKTOP pommkHblI gonyckaTbca nnua, U3yymslUme pyKOBOACT-
BO MO 3KCMJyaTaLuum, NpoLeaLne NHCTPYKTaX Mo TexHuKe 6esonacHoCcTn Npu paboTe
C 2N1eKTPOTEXHNYECKUMW YCTaHOBKaMU U PanO3JIeEKTPOHHOM annapaTypon.
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9.2. Bce Bnabl MOHTaXxa M geMoHTaxa ypoBHemMmepoB BEKTOP npowssoauTtb
TOJIbKO NMPWY 00eCTOYEHHbIX LEeNsiX BTOPUYHbIX YCTPOMCTB, MOOKIIFOYEHHbIX K YPOB-
Hemepy, UV NpU OTCTbIKOBAaHHOM OT ypOBHeMepa MHTepdercHoM Kabene.

9.3. KaTeropmnyecku 3anpeLlaeTca skcnayatauma yposHemepos BEKTOP nipum
He3aKpenaeHHbIX Pa3beMHOM coeguHuTene U kabene cBSA3M, a TakXkKe NpPu OTCyT-
CTBUW 3a3eMJIEHUS KOPMYCOB.

10. OBECMNEYEHWE B3PbIBO3ALLINTbI MPU
MOHTAXE YPOBHEMEPOB

10.1. Mpwn moHTaxke ypoBHemepo BEKTOP HeobxooMmMo pyKOBOACTBOBATLCS:

TexHnyeckmm pernameHToM TamoxkeHHoro coto3a TP TC Ne 012;

— "NMHCcTpyKuMen No MOHTaXKy 3/1eKTPoobopya0BaHUS, CUIOBbLIX M OCBETUTENbHbIX
ceTen B3pbIBOOMAaCHbIX 30H BCH332-74/MMCC CCCP”;

— "MpaBunamu ycTponcTBa anekTpoyctaHoBok” (MY3, cegbMoe nsgaHume);
— HACTOALLEN NHCTPYKLMEN U OPYrMMU PYKOBOAALLIMMN MaTepuanamu (e in UMeLoTcs).

10.2. Mepen MoHTaxxoMm ypoBHeMepoB BEKTOP Heobxognmo obpaTnTb BHUMa-
HVe Ha cledyloLlee:
— MapKMPOBKY B3PbIBO3aLUNTbLI U NpeaynpeanTesibHble Haanmcy;
— OTCYTCTBME MeXaHNYeCKUX NOBPeXOeHU;
— Ha/myune Bcex KpeneXHbIX 3/1eMeHTOB.

10.3. YpoBHemepbl BEKTOP goskHbl ObiTb 3a3eMJjieHbl NyTeM MOAK/OYEHUS
K/IeMMbl 3a3eMJIEHNS K KOHTYpPY 3a3emiieHuns. MecTo 3a3eMeHns JOKHO ObiTb
3aLMLLEHO OT OKUCSIEHUNSA CMa3KOM.

10.4. [0 OKOHYaHMKX MOHTa)a OOJIKHO ObITb MPOBEPEHO COMPOTMBEHME 3a-
3eMJISIIOLLLErO YCTPOMCTBA, KOTOPOE AOJIKHO ObiTb He bonee 4 Om.

10.5. CHUMatOLLMECS MPU MOHTaXe KPbILLKM U Apyrue aeTtanu AoSKHbl ObITb yCTa-
HOBJIEHbI Ha CBOMX MECTax, MPW 3TOM obpalLaeTcst BHUMAHWE Ha 3aTsXKKY NeMeH-
TOB KPEMnIeHNS KPbILLEK 1 CaNlbHMKOBbIX BBOLOB, @ TakXKe CoOeANHUTENbHbIX Kabenen.

10.6. MopgkntoyeHne gaTymkoB AuddepeHUnanbHOro OaBfieHUs, BXOOALWMX
B coctaB BEKTOPXXXXH-ANT-EX, o/KHO Npon3BOOUTLCA B COOTBETCTBUM C TeX-
HMYeCKON OOoKyMeHTauuen npousBOAUTENs, BXOASLLEN B KOMMJIEKT MOCTaBKW
YPOBHEMEPOB.

PykoBoACTBO NO 3KCnyaTauum 31




11. NOAITOTOBKA K PABOTE U
MOPALOK PABOTDI

11.1. YpoBHeMepbl BEKTOP obcnykmpatoTcs onepaTtopom, 3HaKoOMbIM € paboTon
Pagno3IeKTPOHHOM annapaTypbl, U3YYMBLUMM PYKOBOLCTBO MO 3KCMayaTauuu, npo-
WeALWNM MHCTPYKTaX MO TEXHUKe 6e30MacHOCTM Npu paboTe ¢ 3/1IeKTPOTEXHUYECKUM
obopynoBaHMEM, a TakKKe MHCTPYKTaX NO TeEXHUKe Be3onacHOCTM npu paboTe ¢ B3pbl-
BO3aLUMLLEHHbIM 3/1eKTPO0OOPYA0BaAHMEM.

11.2. MoHTax ypoBHemepos BEKTOP Bcex ncnonHeHnmn Heobxogmmo ocyLecTB-
NATb B COOTBETCTBUU C NOC/1e00BaTeIbHOCTbIO, YKa3aHHOW B MHCTPYKLUUM MO MOHTaXYy
n Hactpomke BlFAP407533.001 WM, npepoctaBndgemMon B KOMMJEKTe MNOCTaBKU
YPOBHEMEPOB.

11.3. Mpu MOHTaXke ypoBHeMepa nepepn Havyasom paboTbl HEOOXOOMMO yyecTb
nonpaeKy, KOTopas onpeaenserTca TUMNOM Mnonjaska U rnybuHOM ero NorpyxeHus B
KOHKPETHYIO XXNOKOCTb.

JaHHasa nonpasBka y4YUTbIBAETCA MyTEM MPOBEOEHUSA MPAMOro U3MepeHusa Te-
KyLLero 3Ha4YeHusa ypoBHA B pe3epByape OPYrMMUN TEXHUYECKUMU cpeacTBamMu, € Mno-
cnepyroLwmm nogroHoM Mosly4eHHOro 3HayYeHMs 0O COBMafeHUs NnokKa3aHWM YPOBHS
“ BBOOOM €ro npuv nporpamMmmupoBaHmnm yposHemepa BEKTOP.

11.4. NMepen BBOAOM B 3KCMJyaTaLUo HEOOXOANMO MPOU3BECTU MPOBEPKY YPOB-
Hemepa BEKTOP 1 HacTpoiKky ero napamMeTpoB C MOMOLLbIO TEPMUHAILHON MNporpam-
mbl “TIJIMN. TepmuHan”, 6ecnnaTtHas Bepcua KOTOPOM OOCTYMNMHA Ha canTe KOMMaHUu
www.okbvektor.ru.

11.5. CBegeHus, Heobxogmmble ans paboTbl ¢ nporpammon “MIM TepmuHan” co-
hepxatca B gokymeHTe PykosoactBo onepatopa BIFAP407533.001 PO. AxTtyanbHas
Bepcms PykoBoaCTBa onepaTopa JOCTyNHa Ha canTe komnaHum www.okbvektor.ru.
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12. XAPAKTEPHbIE HEMCINMPABHOCTN W
METOAbl X YCTPAHEHUA

12.1 lNepeyeHb XapakKTepHbIX

HEI/ICI'IpaBHOCTeIZ B

paboTe ypoBHEMepoB

BEKTOP, a Takxxe MmeToabl X yCTpaHeHUs NpuBeneHbl B Tabnunue 11.

TABJINLUA 11

HAMMEHOBAHME
HEWUCMPABHOCTW, EE
NPOABJIEHUE

HeT o6bmMeHa co BTOPUYHBLIM
npmnbopom no umcpposomy
nHTepdemncy RS-485
(MODBUS RTU)

BEPOATHAA NPNUYMHA HEMCNPABHOCTU

HenpaBunbHoe nopknoyeHue
uHTepdelicHoro kabens

METO/, YCTPAHEHUA

CpaBHNTb NOAK0YEHUE Kabens
€0 cxemoii nopgkoyeHus (cm. n. 11.5),
YCTPAHUTL HECOOTBETCTBUE

HeBepHo 3aaH agpec ypoBHeMepa

C nomouypto MK 1 TepMUHanbHOM Nporpammbl
“NN TepmuHan” 3apathb HY>XXHbIA afpec

HeT o6MmeHa co BTOpUYHbIM
npubopom no uncdposomy
nHTepdency HART

ConpoTnBneHmne Harpysku
He Co0TBeTCTBYeT Tpebyemomy

MapameTpbl NUTaHMS W Harpy3Ku
NpUBECTM B COOTBETCTBYE C TabnmLelt 5

HeBepHo 3aiaH agpec ypoBHeMepa

C nomouybto MK 1 TepMUHanbHOM NporpaMmbl
“NNIN TepmuHan” 3apaThb HYXHbIA agpec

Tok B Lenu aHanorosoro
nHTepdencasd — 20 mA
npesbiwaet 20 MA,
umdposble UHTepdeNncsI
He pUKCMpYIOT U3MEHeHNEe
NOJIO>KEHWS MOMNaBKOB

HenpasunbHoe pacnonoxeHue nonnaeka:

— NONNaBOK OTCYTCTBYET U USIULLIKOM
yAaneH oT 0Cv ypoBHEMEPa;

— NOM/1aBOK HAXOANTCS B HEU3MEPSIEMO 30HE;

— MONNIaBOK He OTbIOCTUPOBAH;

— HaMarHnyeH U3MepuTENbHbIA 3NeMeHT

YcTaHOBWTL NOMJIABOK B Npefenax

paboyeti 30HbI. C nomoLbto MK 1 TepMUHanbHOM
nporpammbl MM TepmuHan” nposectu
I0CTUPOBKY Nonnaska. Pasmariututs U3, ans
4ero Npou3BeCTY TPEXKPATHOE NepeMeLLieHe
MonaBka oT Havasna Ao KoHua U3

12.2 MNepeyveHb coobuleHM, BbIBOOMMbIX Ha Tabno yposHemepoB BEKTOP c mnx
pacwundpoBKOn, NpuBeneHbl B Tabnunue 12.

TABJTULA12
COOBLLEHNE HA | pacijoPOBKA NPUYMHA
TABJ/10
Init WHuumanusauus (He 6onee 30 cek) BkntoyeHme nutaHus
Erro1 HeT cBsi3u ¢ O0pbIB NPUCOEANHNTENBHBIX NPOBOLOB U3MEPUTENBHOIO 3IEMEHTA.
M3MepUTENbHBIM HeuncnpaBHOCTb U3MEpPUTENBHOTO 3NeMeHTa
OTCyTCTBIE MU NOBPEXAEHME NONaBKa.
Err02 Owwmnbka n3mMepeHus y pexa
MoBpexzeHne U3MEPUTENbHOTO J1eMEHTa
Err03 Owwmbka HacTponku Tabno BbiOpaH HeBepHbI napameTp A5 0TobpaxeHus Ha Tabno
Err04 Owwmbka HacTponkn Tabno BbiOpaH HeBepHbIN hopmaT napameTpa As oTobpaxeHus Ha Tabno
Hu3koe HanpseHue nuTaHus
, Bbicokoe conpoTuBeHMe NuTaloLLero kabens 1 Harpy3sku
Err05 (Tonbko ans nHTepdeiica 4-20
MA)
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12.3. YpoBHeMepbl BEKTOP c nHtepcdencom 4 - 20 MA nmeroT ABa aBapUNHbIX
YPOBHS BbIXOAHOIO TOKa, 3Ha4YeHUs U NPUYNHBI KOTOPbIX NpUBeaeHbl B Tabnuue 13.

TABNTUUA 13
3HAYEHME TOKA NPUYMHA
Bonee 21 MA Bbixop nonsiaeka 3a npeaesbl AuanasoHa uamepenus (3,8...20,5mA)
Owwnbka nsmeperus (cm. Err02 B Tabnunue 12)
MeHee 3,6 MA HeuncnpaBHocTb ypoBHeMepa BEKTOP (cm. Err01 B Tabnuue 12)

13. TEXHUWHECKOE OBCNYHRUBAHUE U TTOBEPKA
YPOBHEMEPOB BEKTOP

13.1.TexHMYeckoe 0bCy>XKMBaHMe MPOBOANTCS C LeNbio obecneyeHns HopMalsib-
HOWM PabOTbl N COXPAHEHUS IKCMyaTaLMOHHbBIX N TEXHUYECKNX XapaKTePUCTUK YPOB-
HemepoB BEKTOP B TedeHuMe Bcero cpoka nx akcnsyataymu.

TexHnyeckoe ob6CNy>XMBaHME YPOBHEMEPOB 3akJilovaeTcs B CobnoaeHUu
npaBua 3KCNayaTaunu, XpaHeHUss N TPAHCNOPTUPOBAHUS, U3NTOXKEHHbIX B OAHHOM
PyKOBOACTBE MO 3KCMAyaTaunmm W NpoBefeHUM B MNepuoanyeckon MoBepke,
npodunnakTUYecknm oCMOTPaM U PEMOHTHbIM paboTam.

Bo Bpems BbimosHeHUS paboT MO TexHU4YeckoMy 0BC/Iy>XMBaHUIO HEOBXOANMO
BbIMOJTHSATb yKa3aHusl, NnpuBefeHHble B pa3genax 8,9 m 10.

13.1.1 K obcny>knmBaHnto ypoBHEMEPOB AOJIKHbI OOMYCKaTbCA NMLA, U3yYMBLUME
HacToslllee pPYKOBOACTBO UM Mpollefle COOTBETCTBYIOWUA WHCTPYKTaxX. [lpwu
3KCnayaTaunm ypoBHeMepOB ciefyeT PyKOBOACTBOBATLCA HACTOALLMM PYKOBOACTBOM,
WHCTPYKUMSIMY,  OEUCTBYIOWMMW  Ha Npeanpuatuu-notpebutene wn  apyrumu
HOPMAaTUBHO-TEXHUNYECKUMWN OOKYMEHTaMV, MAENCTBYIOWMMU B LAHHOW OTpaciu
NMPOMBbILLIEHHOCTU.

13.1.2 Peknamauunm Ha ypoBHeMepbl ¢ AedeKkTaMu, BbI3BaHHbIMU HapyLLEHUAMMU
npaBu 3KCrayaTauum, TPAHCNOPTUPOBAHUA U XPaHEHWS, HE MPUHUMAIOTCS.

13.1.4 B npouecce 3kcnnyataunm BEKTOP-AMNT Heobxogumo cnegutb 3a TeMm,
4yTOObl TPYOKM COEOUMHUTENBbHLIX JIMHUA W BEHTUIM He 3acopsinimce U Obln
repMeTUYHbl. B TpyOKax 1 BEHTUNAX He AO0NKHO ObITb NPobOK rasa (Npu n3mMepeHumn
Pa3HOCTN [OaBneHunm >xuakmx cped). C 3ToMm uenblo TPyoOkM pekomMmeHAyeTcs
nepuogmnyeckn npopysaTb, He [OMNyckas npuv 3TOM Neperpysku ypoBHeEMepa,
NepuoOagMYHOCTL YCTaHABIMBAETCS MNOTPebuTenemMm B 3aBUCMMOCTM OT  YCJI0BUMN
3KCnIyaTauum.

13.2. MpodunakTmyeckme ocMoOTPbl NMPOBOAATCA B NopsiAKe, yCTaHOBIEHHOM Ha
npeanpuaTUN-noTpeduTene, U BKIOYALOT:

- NpOBepKYy LEeNIOCTHOCTM 0DOO0SIOYKN, OTCYTCTBME HA HEW KOppOo3nUM n ApYyrux
noBpexaeHun (ons ypoBHEMEPOB B3PbIBO3ALUNLLEHHOTO WCMOSIHEHUS C BUOOM
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B3PbIBO3aLLUTbI «B3PbIBOHENPOHMLaeMas 060/104Ka»);

- NPOBEPKY HANMYUSA BCEX KPEMNEXHbIX AeTaNen N UX INEeMEHTOB;

- NPOBEPKY HANNYNSA MAaPKMPOBKM B3PbIBO3ALLMUTDI;

-NPOBEpPKY COCTOSAHUS 3a3eMsieHus, 3a3emsstowme 60nTbl [AOSKHbI  ObITb
3aTSAHYTbI, HA HUX HE OOJIXKHO ObITb PXXaBYMHbI. B cnyyae HEOBXOANMOCTM OHU JOSXKHbI
ObITb OUYNLLEHbI;

- NPOBEPKY 1 NPU HEOOBXOANMOCTM KOPPEKTUPOBKY «HYIIA».
BHUMAHWE!

3|<cr|nyaTaL|,|/|;| YPOBHEMEPOB C noBpeXgeHnAMm n gpyruMmmn HeMcnpaBHOCTAMU
KaTeropmyecku sanpeLlaerca.

13.3. TexHn4yeckoe obcny>KmBaHue npegnpuatTMeM-notTpebutenem BKOYaeT exe-
rogHbIN yxon;
o4mncTky yposHemepa BEKTOP ot 3arpasHeHun;
NPOBEpPKY NPOYHOCTU Kperexa COCTaBHbIX YacTen ypoBHemepa BEKTOP;
NPOBEpPKY KayecTsBa 3a3eMiieHns KoprnycoB ypoBHemepa BEKTOP;
NPOBePKY HaOEeXXHOCTM MPUCOeaVNHEHNS, @ TakXXe OTCYyTCTBME OOPbIBOB MK
NoBpPeXAeHNN U30NSUUN COeANHUTENbHBIX Kabenewn.

13.4. Tpy HEOOXOANMOCTU B TEYEHME FAPAHTUMHOIO CPOKa IKCMTyaTaLMn YpOBHe-
mMepos BEKTOP rapaHTUIHbLIN peMOHT NPOU3BOANTCA NPeanpuATMeM-n3roToBUTeNEM.

13.5. NoBepka yposHemepos BEKTOP npon3ssBogutcs ¢ NnepnoguvyHoOCTbiO OOUMH
pa3 B 2 roga B cOOTBeTCTBUM ¢ MeToaukon PT-MIM-880-449-2021. MeToanka nosepku
npenocraBnaeTcs B KOMMeKTe NocTaBky ypOBHEMEPOB.

I\/IeTponormquKMe XapakKTepPNCTNKMN ypoOBHEMEpPa B TEYEHNE UHTEPBAla MeXAy
noBepkamm COOTBETCTBYKOT YCTaHOBJIEHHbBIM HOPMaM C y‘-IéTOM nokasaresnieun
0e30TKa3HOCTM JaTymka W npu cobntogeHnmn r|0Tpe6|/|TeneM npasunjy1 XpaHEHWA,
TPaHCNOPTUPOBaHUA W 3KCrJlyaTauMn, YKa3aHHbIX B HacToAWEM pPyKOBOACTBE 0O
SKcrnayataunn.

MNoBepka paTynmka [aBreHust, Bxoasuwero B coctaB BEKTOPXXXXH(U)-ANT
NPOU3BOANTCSA B COOTBETCTBMU C TEXHUYECKOWN OOKYMEHTaUMeNn Ha AaTYMK OaBIeHus.
MeXXnoBepoUHbIA  WHTepBas, TpeboBaHUS K TEXHUYECKOMY OOCTYXMBAHUID WU
MeToauKa MoBepka KOHKPETHOro [aTyMka [aBfieHUs yKasaHbl B €ro nacropre.
TexHnyeckass AOKyMeHTauMa Ha [aTynuk [aBeHUS BXOOUT B COCTaB KOMMJIEKTa
noctaBky BEKTOPXXXXH(U)-AOMT.

13.6.Mpwn 3KcnayaTaumm YpPOBHEMEPOB B3PbIBO3ALMLEHHOTO WCMOJIHEHUS
pekomMeHayeTca Takxe pykosoactBoBaTbca [OCT [EC 60079-14, pasgenom
«ObecneyeHne  B3pPbIBO3ALWMLEHHOCTM  MNpUM  MOHTaxe»  Hactoswero  P3,
pencreyowmmMmn  «lMpaBunamm ycTpomcTBa 3nekTpoyctaHoBok» (MY3), rnason 3.4
«JIeKTPOYCTaHOBKM BO B3PbIBOOMACHbLIX 30HaxX» [1paBui TeXHUYeCcKom 3Kcrnyataumm
3/1eKTPOYCTaHOBOK NoTpebutenen.

Mpu nNpoduNakTUYecknx OCMOTPaxX YPOBHEMEPOB  B3PbIBO3ALMULLEHHOIO
NCNOSTHEHUSI OOXKHbI ObiTb BbINOJIHEHbI BCE PAabOThl B 0OBbEME BHELIHEro OCMOTPA, a
Takxke cJiefytoLme MeponpusTus:

-nocne OTK/IYEHUSI YPOBHEMEpPA OT WCTOYHMKA >SNEKTPOMUTAHUSA BCKPbITb
KPbILLIKY 3J1eKTPOHHOro npeobpa3soBatens. MNpom3BecT NpoBepKy B3pPbIBO3ALLUTHbIX
NnoBepxHoCTen (AN YpPOBHEMEPOB B3PbIBO3ALUMULIEHHOIO WCMOJIHEHUS C BUAOOM
B3PbIBO3aLLNTbI «B3PbIBOHENPOHMLIaeMas 06o04kay»). Ecin nmeroTcs noBpexxaeHus
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NMOBEPXHOCTEN B3pbIBO3aLLUTbI, TO YPOBHEMEP c/ieQyeT OTNpaBuUTb B PEMOHT.
YpoBHeMepbl noanexxaT PeMOHTY Ha NPeanpuUaTUU-N3roToBUTeNE;

-MPW CHSATOM KpbilKe HeobXxoaMMo ybeauTbCsl B UCMPABHOCTU 3NEKTPUYECKNX
KOHTAKTOB, UCKJ/TIOYAIOLLIEN HAarpeB 1 KOPOTKOe 3aMblKaHMe, MPOBEPUTb INEKTpUYecKoe
COMpPOTUBIIEHNE NINHUW 3a3eMsieHne (He 6onee 4 Om);

- NPOBEPUTb HAOEXHOCTb YNJIOTHEHNS BBOAMMOIO Kabens;

- NPOBEPUTb COCTOSAAHME KNIEMMHOW KOJIOAKWN, KOTOpas He JOJ/I)KHA UMETb CKOJIOB
N OPYrux NOBpPeXaeHnn.

Peknamaunun Ha ypoBHemep ¢ gedekTaMu, BbI3BaHHbIMU HapyLLEHUAMW NpPaBU
3KCnayaTaunm, TPAHCNOPTUPOBAHMUS N XPAaHEHUS, HE MPUHUMALOTCS.

[ns npoBefeHMs Noc/IerapaHTUIMHONO PEMOHTA B TeYeHME CPOKa C1yXXObl MoryT
NOCTaBMISTbCSA 3aMacHble YacTu, Mo TpeboBaHMIO 3aKa3ymMKa 3a OTAEeSIbHYIO NiaTy.

13.7. Kputnyeckume otkasbl

KpuTnyeckm oTka3om, BO3HUKAIOLLMM B NpoLecce 3KCnyaTaumm ypoBHEMEPOB,
ABNSIETCA HapyLleHMe MX BHELWHeN repMeTUYHOCTU. BO3MOXHbIMM MOCIeACTBUSIMU
KPUTUYECKOro OTKasza SIBNSOTCA MpUYMHEHWE Bpeda >XM3HU N 300POBbI YeloBeKa,
OKpY>KatoLLLer cpefie, UMyLLLeCTBY.

HapyLueHne BHelHeNn repMeTUYHOCTM BO3MOXKHO B pe3ynbTaTe:

- NOBPEeXAEHUs  YNAOTHUTENbHbIX  MPOK/JAAOK  WAM  pasrepMeTu3auunm
baHLeBOro coeAnHeHs;

- KOpPO3UM MeMBpaHbl, KOPPO3US N3MEPUTENBHOIO /IEMEHTA.

Bo3MOXHble OWNBOYHbIE AENCTBUS MepcoHana, NpuBoaswmMe K NHUMOEHTY UAN
aBapuu:

- HenpaBWUbHas YCTaHOBKA COOTBETCTBYIOLMX YMJIOTHUTESbHBIX MPOKIa[oK
MOHTaXXHbIX (plaHLLEeB, HEMPABWJIbHbIN BbIOOP YNIOTHUTENbHbIX NPOKIA[0K;

- HenpaBWbHas YCTaHOBKA WM 3KCMNJlyaTaums KianaHHbIX 6710KOB;

-nopgaya paboyero paBneHWsl, 3HauYUTENIbHO MpPEBbILWAKOWEro npenenbHo
OONYyCTUMOE;

- BblOpaHHble MaTepuasbl ypOBHEMEPA HEe ABASIOTCH KOPPO3UOHHOCTOMKMMU K
TEXHOJIOrMYeckon cpege.

13.8. JencrBne nepcoHasna B dlyyae KPUTUYECKOro OTKa3a, WMHUWMOEHTa wunuv
aBapuu

ypOBHEMepr C KPUTUHECKMMM OTKa3aMu K sKCrtyataumn He OOMNMyCKatoTCA.

Mpwn aBapun NpekpaTUTb 3KCMyaTauuo aBapuinHOro ypoBHeMepa, OTKJIIOUYUTL OT
NUTaHWA, 0EMOHTUPOBATb M 3aMEHUTb Ha HOBBIN.

13.9. Kputepun npegenbHbIX COCTOAHUN

Kputepuin npenenbHOro COCTOSAHUS YPOBHEMEPOB — pa3pylleHne JeTasnen,
Bbl3BaHHOE KOPPO3MEN, 3IPO3NOHHO-KOPPO3NOHHLIM W3HOCOM MaTepuanoB OT
BO34eNCTBUS paboyen cpenbl.
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14. TPABWJTIA XPAHEHUNA U

14.1. YpoBHeMepbl

aTMOC(EepHbIX 0CaAKOB,

14.2. XpaHeHune ypoBHemepoB BEKTOP ocyuiectBnaeTca B ynakoBke B MomelLe-

TPAHCMOPTUPOBAHUA

BEKTOP B ynakoBke MpuUroaHbl
TPaHCNOPTUPOBAHUSA NOOLIM BUAOM TPaHCMOPTa € 3alMTON OT NPSMOro rnonagaHus
KpOMe HerepmMeTM3MpPOBaHHbIX OTCEKOB camofieTa npu
TemnepaType oT MmHYc 50 o +50 °C 1 OTHOCUTENBHOM BaXKHOCTK 0 95%.

HusaxX, cootTBeTcTBYtOWMX rp. CTOCT 15150.

onda  MHOIoKpaTHOro

CcblJTOYHbIE HOPMaTUBHbIE OOKYMEHTDbI

HOMEP PA3[IE/IA, MYHKTA,
NMOLNYHKTA, PUCYHKA,
OBO3HAYEHWE JOKYMEHTA, HA MPUNIOXEHWA,
KOTOPbIM JAHA CCbIIKA B KOTOPOM ZLAHA CCbI/TKA
FOCT 12.2.007.0-75 CCBT 2.8
rOCT 14254 1.4,7.1
FOCT 31610.26-2012/1EC 60079-26:2006 16,6
rOCT 31610.0-2014 (IEC 60079-0:2011) 16,6
rOCT 31610.11-2014 (IEC 60079-11:2011) 16,6
FOCT IEC 60079-1-2011 16,6
FOCT P M3K 60079-20-1-2011 16,6
FOCT 31610.26-2012/1EC 60079-26:2006 16,6
FOCT IEC 60079-10-1-2013 16,6
FOCT P 52931-2008 1.4
roCT 15150 1.4,14.2
MNYy3. MpaBwnna ycTponcTBa 3/1eKTPOYCTaHOBOK.
U3paHue cegbMoe, nepepaboTaHHOE 1 AOMOJIHEHHOE,
c nsmeHeHmamn. MockBa, FlocaHeproHagsop
MwuH3Hepro Poccun, 2001 .
TexHn4yecknn pernameHT TaMOXXEHHOrO coto3a
TPTC012/2011

PykoBopcTBO no akcnyatauum




[MpunoxeHune A
OBA3ATEJIbHOE

CTpyKTypa ycJI0BHOro o60o3Ha4yeHus ypoeHemepoB BEKTOP

BEKTOP |1 /2|3 |-|4|-|5|-|6|—-|7|-|8|-]/9|—-110|— |11 =[12]-|13| = [14]| |15 - |16| - |17

Mpumep 0603HavYeHUs:
BEKTOP21 12 U - AT - B4 - O - A - 7000 - 75.1(550) - THO7 - LT7/1000 - O - ®14 - W14 - BA - KBH - TN
[af2f3] [al [s] Jel [7] [ & [ o [ Jsof | 1 | |12 [13] 24| [15] |16] [17]

1 - Kop o603HaveHUs TMNa n maTepmana n3MepuTelbHOro aIeMeHTa

10 | XKecTknih n3mepuTeNbHbIA 3NEMEHT, HepXKaBetowas ctanb AlSL.316

11 XKecTkunit u3MepuTENbHBIA INEMEHT, HepXkaBetoLwas ctanb AlSL316, yexon PFA™

XKecTknin nsmepuTenbHbIi 31eMeHT, Hepkasetowas ctanb AlSL.316,

12
repmeTMyHoe nokpbiTMe PFA (15 arpeccuBHbIX cpen)

TMBKuit M3MepUTENbHbIN SNEMEHT, HepXXaBetoLas ctanb AlSL316,

21 repMeTuYHbIn Yyexon PFA

22 TMOKMIN N3MepUTENbHbIN 3nemeHT, PFA (on1s arpeccuBHbIX cpef)

23 | TnbKunit n3MepuTEbHbINA IEMEHT U3 HepXKaBeloLLen CTanm (CoaepXXuT anemeHTbl PFA) @

M an/IMEHFIETCﬂ LA ynydweHUa CKOJib>XXKeHUA NOMJ1aBKOB U 3alLTbl OT HalMNaHUA B cpefax NMOBbILEHHON BA3KOCTbIO.
2 .
anIMeHFIeTCFI B TOM yunane and NCNoJIHeEHUN C HWOXKHUM HensmMepdaeMbiM YPOBHEM MO cneLl3akasy 50 mm.

2 — Kog 0603Ha4vyeHus OnaMeTpa U3MEPUTENIbHOIO 3J1IEMEHTa

06 | [nameTp n3mepuTenbHOro 31eMeHTa 6 MM

08 | [lnameTp M3MEpUTENBLHOTO dN1IEMEHTa 8 MM

10 | [dnameTp n3MeputenbHOro nementa 10 mm

12 | [nameTtp M3MepuTeNbHOro 3nemeHTa 12 Mm

13 | [Jvametp namepntenbHOro anemenTa 13 Mm

14 | [nameTtp n3MepuTenbHOro anemeHta 14 mm

3 - Kop 0603HavyeHmsa BbIXOQHOIO cUrHana

H 4...20 mA, HART-npoTtokon
V) RS-485, ModBus-npoTokosn

4 — Kop 0603Ha4yeHMss OCHOBHOWM MoandguKaumu

0 | M3mepeHue ypoBHS 1 YpOBHS pasaesna cpeq

AT | N3mepeHue ypoBHs, ypoBHSA pa3gena cpes 1 TeMnepatypbl

ONT | W3mepeHne ypoBHsl, YPOBHS pa3fena cped, TeMnepaTypbl U MAOTHOCTY

5 — Ko 0603Ha4yeHns BMOa B3pbIBO3aLMUThI

Ex | B3pbiBo3awmTa “nckpobe3onacHast anekTpuyeckas Lenb”, Mapkuposka B3pbiBo3alynTsl «0Ex ia [IB T5...T1 Ga X»

By | B3pbiBO3aLMTa “B3pbIBOHENPOHULaeMas 0605104Ka”, MapkupoBka B3pbiBo3awuTtsl «0/1 Exia/db 1B T5...T1 Ga/Gb X»
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6 —Kopn 0603HavyeHus BblICOKOTEMMNEPATYPHOIo NCNOJIHEHWA OJ14 |/|3mep;|e|v|017| cpebl

0 Temnepatypa namepsiemon cpefpl: ot MuHyc 45...+85 °C

BbicokoTemnepaTtypHoe ucnonHexus T1 - Temnepatypa usmepsiemoi cpefbl: ot MuHyc 45...+100 °C®
T
BbicokoTemnepaTtypHoe ucnonHeHus T1 - Temnepatypa usmepsiemoit cpefbl: o1 MuHyc 45...+200 °C@

T2 | BbicokoTemnepaTypHoe ncnonHeHus T2 - Temnepatypa usmepsieMoit cpefibl: oT MuHyc 45...+450 °C@

™ MNpurMeHseTcs TONbKO AN UCNONHEeHUS ¢ Kogom 0 B no3numnmn 4 v kogom 2X 8 nosuumm 1.
@ MpumeHseTca TONbKO ANA UcNosHeHNs ¢ kogoM 0 B no3mummn 4 1 kogom 1X 8 nosuumm 1.

7 —Kop 0603HavYeHns Hanu4us gmucnnes n JoNoSIHUTENIbHOIro aHaloroBOro BbiIXoaa oT
4 po 20 MA@

0 [Owncnnei otcytcrayeT. [lonofHUTENBHBIN @HAIOTOBbIN BbIXOJ OTCYTCTBYET
02A0 Jucnneit otcyTcTyet. [JononHUTENbHbIA aHanoroebin Bbixog 4...20MA, HART-npotokon
i [Jumcnneit cBeTOANOAHBIN 5-TW cerMeHTHbIN. [lonoNHUTENbHbIN aHANOrOBbIN BbIXOA, OTCYTCTBYET
02A0 Jncnnei cBeTOANOAHBIN 5-TW cerMeHTHbIiA. [oNoNHUTENbHbIA aHaNnoroBbin Bbixod 4...20mA, HART-npotokon

™ MpuMeHsieTcs TONbKO AJ1s1 UCNONHEHUS ¢ Kogom H B no3uumn 3.
8 —ﬂ,J'II/IHa MOHTa>XHasd, B MM
9 —Kopa obo3HavyeHus nonsasBka

75.1(550) | 75.5(940) | 75.5(985)
9.1 9.2 93

MNprmep 0603HaYeHMSI KOMMIEKTA NMOMJ1aBKOB B KOINYECTBE 3 LUTYK:
75.1(550)/ 75.5(940)/ 75.5(985)

9.1 —Kog 0603HavYeHus nonnaBka no OCHOBHOMY pa3Mepy

Paboyee Pabouas
Ko Fabapurhsie Martepuan aBneHne Temneparypa MnotHocts He ®opma nonnaeka
A pasmepsl DxHxd P A patyp 6onee, kr/m3 P
MnNa °C
0 MoniaBoK OTCYTCTBYET B KOMMEKTALUM
75.1 75x 25 316L 8 -45...+450 550 g
75.2 75x 23 Tutan 2,5 -45...+200 400 -
90.1 90 x 25 316L 5 -45...+450 550
125 125x 25 316L 2,5 -45...+450 550
125.5(M 125x 25 316L 2,5 -45...+450 Mo 3aka3y
45 45 x56 x 15,5 316L 1.5 -45...+200 500
45.3 45x56x 18 316L 1,5 -45...+320 650 :
48 48 x60x 13 PVDF 05 -45...+120 550 L~ ~
75.5 75x 136 x 25 316L 1,5 -45...+450 Mo 3akasy
90.5(" 90 x 136 x 25 316L 1,5 -45...+450 Mo 3aka3y =
2 MoNMaBKN UM MAarHUTHbIE NO3ULMOHEPbI APYTUX TUMOPA3MEPOB U XapaKTePUCTUK AOCTYMHbI
A1 Cnew3akasa - CornacHo OnpoCHOMY JINCTY \ J
M [Ins n3amMepeHnii NoATOBAPHOro NPOAYKTa
9.2,9.3 —Kop 0603HavyeHUsa nonnaska 2, nonnaska 3 (0o 5 nonnaskos) ro 9.1.
10 — Ko 0603Ha4vyeHuns rpysa
‘ Kon ‘ LO/IVHA TPY3A, mm ‘ OVNAMETP TPY3A, Mm ‘ MOHTAXKHAA AJIMHA, m
0 | TpysoTcyTcTByeT B KOMMEKTALNN
12 120 MM — oupMHKOB. cTanb® 48 ‘ Lm=5
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12 120 MM — HepX. cTanb®

M08 80 MM — OLMHKOB. cTanb™"

rH08 80 MM — Hepx. ctanb™ Lm <5
rH06 60 MM - Hepx. ctanb!”

r$po6 60 mm — chroponnact PVDF? -
ruo7 75 MM — OLMHKOB. cTanb™” 65 s
rHo7 75 MM — Hepxk. cTanb?

My03 30 MM — OLIMHKOB. cTanb®

rHo3 30 MM — HepXk. cTanb® 130 )

M TprMMEHUMO TONbKO A1 yPOBHEMEPOB € kofoM 21 1 22 B no3uumm 1 B codeTaHum ¢ kogamu 0 unu OT B no3uvumm 4.
@ MpuMeHNMO Ana ypoBHEMepoB ¢ KoaoMm 22 B no3uumm 1 B coyetaHum ¢ kogamu 0 unu AT B no3uuum 4.
@TlpMeHNMO TONbKO A1 yPOBHEMEPOB € koAoM 23 B no3unumm 1.

11 - Kog 0603HavyeHMs ULMPOBbIX MHTErpPabHbIX 4AaTYMKOB TeMMNepaTypbl

0 OtcytcBytot!
LTN/S LUncpoBble HTerpanbHble faTynku Temnepatypbl B konuyectse N LuT.
Lar ycraHoBKM AaTunKoB S MM

™ MprMeHUMO TONbKO ANst UCNosiHeHUs ¢ kogom 0 B nosnuum 4.

12 - Kopg 0603HavyeHunss gatymka anddepeHumanbHoro gasneHmnsa

0 OtcyTcTByeT
040 EJX110A unn SMUC-BAP-153, TouHoCTb +0,04%
075 DMD 331D, unu Metpan-150, unu JIEMEP-AUP-30M-A00, TouHocTb £0,075%

065 SMWNC-BAP-153, To4HOCTb +0,065%
o MpumeHmo ans ypoBHemepos ¢ kogom ANT B no3uuum 4.

13 — Kop obo3HauyeHums ukcaTopa

0 ®ukcaTop OTCYTCTBYET B KOMI/IEKTALWN
o_M ®ukcatop 13 PTOPONNACTa CO CTaHAAPTHOM BCTABKOIA
oy ®ukcatop 13 chToponnacta ¢ yAMHEHHON BCTaBKom (nof, NONaBoK BbICOTOA MeHee 50 MM)
OH__M DuKcaTop 13 HepXXaBeloLLei CTanm

®__MUha8 | dukcatop u3 chroponsacta ¢ hyHKLMEN LeHTPOBKM, AnameTp 48 mm, [y = 50

D__Mp75 | dukcatop u3 hroponsacta ¢ hyHKLMEN LEHTPOBKM, anameTp 75 mm, [y = 80

D__MUp96 | dukcatop u3 chroponacta ¢ hyHKumMeN LeHTPoBKM, AnameTp 96 mm, [y = 100

O__MHA8 | DukcaTop n3 HepxaBeroLlel cTanu ¢ (yHKLMeN LLIeHTPOBKY, anameTp 48 mm, [y = 50

®__ MUH75 ®ukcaTop 13 HepxaBetoLLe cTanm ¢ yHKLMeN LEeHTPOBKY, anameTp 75 mm, fly = 80

®_MUHI6 | DukcaTop M3 HepxaBeroLLer cTanm ¢ OyHKUMEN LIEHTPOBKY, anameTp 96 mm, Jy = 100
3anonHsietca cneumanmcrammu OO0 "OKB BekTop" B COOTBETCTBUM € KOHCTPYKTOPCKOM AOKYMEHTaLMel.

14 — Kop, 0603Ha4YeHns NpUcoeanHeHns K npoLieccy

0 LUTyuep yCTaHOBOYHbIN OTCYTCTBYET B KOMMIEKTALMM
w_m LLITyuep ycTaHOBOYHBIIA ¢ pe3bboii GY5"

BI - ypoBHEeMep (BaTuMK YpOBHS) ANis paboTbl ¢ BainacHbIM yKazaTenem-MHAMKaTopoM
BN/___ (*1)/___(*2) YPOBHSl, MOHTUpYeTcs cOOKy, Be3 KOHTaKTa co cpepoi. bainacHasi KONOHKa, MoOnnaBokK
MarHWUTHbIW (MarHnT) B KOMMAEKT NOCTaBKU He BXOAT.
(*1) — Yron HaknoHa Kopnyca:

- 0 —yron HaknoHa kopnyca 0°

- 45 — yron HaknoHa kopnyca 45°
(*2) - HanpaBneHue usmepeHus:

- 11— npsimoe («ronoBa» ypoBHeMepa pacronaraeTcs ceepxy bannaca)

- 1 = nHBepcnoHHOE («roNoBa» YpoBHEMEpa pacnosaraeTcs BHU3Y barnaca)

™ 3anonnsetca cneynanucramm OO0 "OKB BekTop" B COOTBETCTBUM C KOHCTPYKTOPCKOWM AOKYMEHTaLUMe.
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15 —Kop,0603HaYeHMs MOHTaXKHbIX YacTel, 0becneymBatoLLmMX NPUcoeanHeEHME K NpoLeccy

0 MoHTaXHble YacTh OTCYTCTBYIOT B KOMMEKTaLMM
B bobbiLLKa nop npuBapky ¢ AroiimoBoii pesbboit G%2" BIAP.713361.001
bA2 bobbiLka nog npuBapky ¢ AtonmoBoi pesbborn G2" BIAP.713161.002

3arnywka ¢naHuesas no ATK 24.200.02.90, nopaboTaHHast - ¢ pe3bboii no ueHTpy G1/2"
Moz, LUTYLLeP YCTaHOBOYHIiA. MapameTpbi:
)~ KOf MCMOJHEHNS YTIIOTHUTESLHO NOBEPXHOCTYA
@/_CVy_t2)_3_ 08 2 nnameTp ycnosHoro npoxopa (ly) B Mm
3-ycnoeHoe paenexue (Py) B MMMa
49— mapka cramm (09r2C unn 12X18H10T)

3arnywka naHueBas B KoMniekTe ¢ ypoHeMepamu BEKTOP-AMNT

en_ *3) — xon AMameTpa, MM
no MepexofHuK ¢ AroriMoBon pe3bbbl G2" Ha GY2" BIAP.758423.018
nn MpucoeamHerne Tuna "Tri-Clamp” ¢ 06XKMMHbBIM XOMYTOM Ans nnLL,. U apm.
MDOMbILIEHHOCTW — COLNACHO OMDOCHOMY INCTV
nv MepexopHuK ¢ MeTpuyeckoii pesbbor M33 x1,5 BITAP.758423.017
n3 lNepexogHMK No 3aKasy — COrnacHo ONpPOCHOMY NNCTY
bx bypT PVDF [ly=50, Ans XuMmnyecku CTonKux faT4nkoB ¢ kogamu 22 1 12 B nosmumm 1

16 — Ko 0603Ha4yeHMst BapMaHTa BHELLHErO 3/1IEKTPUYECKOro NPUCoeanHeHns

0 be3 kabenbHOro BBOAA C TPAHCMOPTHOM 3arnyLLIKON
KHH BBop kabesbHbI U3 HepXKaBeroLLel CTanu 1 HeOPOHUPOBAHHOTO Kabens fuameTpom 8..13 Mm
KHn BBop kabenbHbIl U3 NaTyHU ANst HEBPOHMPOBaHHOIO kabens auameTpom 8..13 Mm
BBop kabenbHbI U3 HepKaBetoLLeli cTanu s 6poHMpoBaHHOro kabens HapyXXHbIM auametpom 10..19
KBH MM W BHYTPEHHUM AuameTtpoM 6..14 mm
BBop kabenbHbIl U3 HepXKaBetoLLel cTanu s kabensi amameTpom 6-14 MM B MeTannopykase
KMH15MP
anameTpom 15 Mm
BBof kabenbHblii U3 HepXKaBeloLLel cTanun Ang Kabens amaMmeTpom 6-14 mm B MeTaniopykase
KMH20MP P P Py

anametpom 20 mm

BBop kabenbHbIl U3 HepXKaBetoLLei cTanu s kabens amameTpom 6-14 MM B MeTannopykase
KMH25MP | 1yaverpom 25 mm

BBop KabenbHbIi 13 HepXaBeloLLelt cTanu Ans kabens auameTpom 3-9 MM B MeTannopykase

KMH12MP | pyaverpom 12 mm

BBop kabesbHbIN U3 HepXKaBeroLLEel CTanu 1 HeOpPOHMPOBaHHOO Kabens AuametpoM 8..13 MM B

TB Tpy6GHOI NpoBofke ¢ pe3bbon G'2"

17 — Kop 0603HauveHns Hann4mns/oTcyTCTBUS cepTudumkaTa NnepBUYHOMN
rocyfapCcTBEHHOM MOBEPKU CPencTBa U3MepeHun

0 OTcyTcTBME CepTUChMKaTa NEPBUYHOI FOCYAAPCTBEHHOMN NOBEPKM

rmn Hanuuue ceptudpmkata nepBrYHON rocyiapcTBEHHON NOBEPKU
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[MpunoxeHwne b1
OBA3ATEJIbHOE

PACYHOK B.1.1

faGapuTHO-YCTaHOBOYHbIN YepTeXX YPOBHEMEPOB
BEKTOP1XXXH(U) n BEKTOP1XXXH(U)-AT

720

175

[u3
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MpopgonkeHue npunoxeHus b1

NCNO/THEHUE OVNAMETP USMEPUTE/IBHOTO
YPOBHEMEPA BEKTOP 3/IEMEHTA
Du3, mm
BEKTOP1X06H(U) 6
BEKTOP1X08H(U) 8
BEKTOP1X10H(U) 10
BEKTOP1X12H(U) 12
nos. HAMMEHOBAHWE NPUMEYAHUA
KOHCTPYKTUBHbIE SNIEMEHTbI YPOBHEMEPOB BEKTOP1XXXH(U), BEKTOP1XXXH(U)-OT
1 KabenbHbii BBOJ, DuameTp kabens 8...13 mm
2 YposHemep BEKTOPTXXXH(U)
unu YposHemep BEKTOPTXXXH(U)-AT
3 LLTyLep ycTaHOBOYHbII MocTaBnsieTcs B KOMMNIeKTe
4 Monnasok
5 QukcaTop ocTaBnsetca B komnnekTe
6 Wunbank
PA3MEPbI
s [innHa u3mepuTeNnbHOrO 311eMeHTa OnpefienseTcs 3aKa3MKOM
ypoBHemepa BEKTOP
LM | NnuHa MoHTaxHas yposHemepa BEKTOP OnpepensieTcs 3akas4nkom
Du | lnametp n3meputenbHOro 3nemeHTa S;ﬁﬁﬂ:ﬂzit:ni;:::::rOcm o bl Lu>
Dn | [vamerp nonnaska OnpepenseTcs B 3aBUCMMOCTY OT iaMeTpa YCII0BHOIO

npoxofa naTpy6Kka 1 yCIoBUiA 3KCNTyaTaumum

PyKO BOOCTBO MO 3KcrJiyaTaunmu
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MpoponxeHne npunoxeHus b1

PACYHOK Bb.1.2

faGapuTHO-YCTaHOBOYHbIN YepTeXX YPOBHEMEPOB
BEKTOP1XXXH(U)-T1
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MpopgonkeHue npunoxeHus b1

WCMNOMTHEHWE OWAMETP U3MEPUTE/ILHOTO
YPOBHEMEPA BEKTOP 3/IEMEHTA
Dua, mm
BEKTOP1X06H(U) 6
BEKTOP1X08H(U) 8
BEKTOP1X10H(U) 10
BEKTOP1X12H(U) 12
no3. | HAMMEHOBAHME NPUMEYAHMA
KOHCTPYKTUBHbIE 2/ITEMEHTblI YPOBHEMEPOB BEKTOP1XXXH(U)-T1
1 KabenbHbli BBOA, (CM. pucyHok b.1.1)
2 YposHemep BEKTOPTXXXH(U)-T1
3 LUTyuep ycTaHOBOYHbIN [loctaBnseTcs B KOMMNekTe
4 Monnasok
5 QukcaTtop octaBnseTcs B KOMNIeKTe
PA3MEPbDI
s [JnnHa n3mepuTesbHOrO JNeMeHTa ONDenENsIeTCs 3aKA3UNKOM
ypoBHemepa BEKTOP pea
LM | [inuHa moHTaxHas ypoBHemepa BEKTOP OnpepnenseTcs 3aka34nkom
DM | [IMaMeTp H3MepUTENbHOrO SeMeHTa Onpenen?ercﬂ B 3aBUCMMOCTM OT [MHbI L
W YUI0BWIA KCNTyaTaLmm
Dn | [vamerp nonnaska Onpepensietcs B 3aBI/ICVIM0CTVVI 0T AMaMeTpa yUI0BHOTO
npoxoAa naTpyoka 1 ycoBuiA IKCnNyaTaumum

PyKO BOOCTBO MO 3KcrJiyaTaunmu
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MpoponxeHne npunoxeHus b1

PACYHOK B.1.3

faGapuTHO-YCTaHOBOYHbIN YepTeXX YPOBHEMEPOB
BEKTOP1XXXH(U)-T2
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MpopgonkeHue npunoxeHus b1

WCMOSTHEHWE ONAMETP U3MEPUTENBHOIO
YPOBHEMEPA BEKTOP 3/IEMEHTA
Du3, mm
BEKTOP1X06H(U) 6
BEKTOP1X08H(U) 8
BEKTOP1X10H(U) 10
BEKTOP1X12H(U) 12
no3. | HAMMEHOBAHWE NPUMEYAHMA
KOHCTPYKTUBHbIE 2/ITEMEHTblI YPOBHEMEPOB BEKTOP1XXXH(U)-T2
1 KabenbHbli BBOA, (CM. pucyHok b.1.1)
2 YposHemep BEKTOPTXXXH(U)-T2
3 LUTyuep ycTaHOBOYHbII MNocTaBnseTcs B KOMNeKTe
4 Monnasok
5 QukcaTtop ocTaBnsetca B komnnekre
PASMEPbDI
s [nuHa n3mepuTenbHOro aneMeHTa ONDenENSIeTCs 3aKA3INKOM
ypoBHemepa BEKTOP pen
LM | [lnuHa moHTaxHas ypoBHeMepa BEKTOP OnpepnenseTcs 3aka34nkom
DM | [IMaMeTp H3MepUTENbHOrO SeMeHTa Onpenen?ercﬂ B 3aBMCUMOCTU OT A/INHbI Lna
W YUI0BWIA 3KCNyaTaLmm
Dn | [vamerp nonnaeka Onpepensietcs B BaBI/ICVIMOCTVVI 0T AMaMeTpa yUI0BHOTO
npoxoAa naTpyodka 1 yc1oBuWiA IKCnNyaTaLumum

PyKO BOOCTBO MO 3KcrJiyaTaunmu
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MpoponxeHne npunoxeHus b1

PACYHOK Bb.1.4

FaGapuTHO-yCTaHOBOYHbIN YEPTEX YPOBHEMEPOB
BEKTOP2XXXH(U)

300

P12

LM
Lu3

200 max
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MpopgosnkeHue npunoxeHus b1

WCMNOJTHEHVE AVAMETP U3MEPUTE/IbHOTO
YPOBHEMEPA 3/IEMEHTA
BEKTOP Du3, mm
BEKTOP2X06H(U) 6
BEKTOP2X08H(U) 8
BEKTOP2X10H(U) 10
BEKTOP2X12H(U) 12
no3. | HAMMEHOBAHWE NMPUMEYAHMA
KOHCTPYKTMUBHbIE /IEMEHTbI YPOBHEMEPOB BEKTOP2XXXH(U)
1 KabenbHbli BBOA, (CM. pucyHok b.1.1)
2 | YposHemep BEKTOP2XXXH(U)
3 LLTyLep ycTaHOBOYHbII MocTaBnsieTcs B KOMMNIeKTe
4 Monnasok
5 ®ukcaTop lMNocTaBnsercs B Komnnekre
6 lpy3
7 WnanHTt
PA3SMEPbI
Lus [OnnHa U3mMepuTeNnbHOrO 3N1eMeHTa ONDenENSIeTCs 3aKA3INKOM
ypoBHemepa BEKTOP pea
LM | [lnvHa moHTaxHas ypoBHemepa BEKTOP OnpepenseTcs 3aka34nkom
D | [IMaMeTp H3MepUTENbHOrO SeMeHTa Onpenenflercn B 3aBMCMMOCTM OT AINHbI Lnd
W YCII0BUIA 3KCNyaTaLmMm
Dn | [wametp nonnaeka OnpepensieTcs B 3aBUCMMOCTY OT AaMeTpa YCUI0BHOMO

npoxopna nany6Ka n yCJ'IOBVIVI Kcnnyataumn

PyKO BOOCTBO MO 3KcrJiyaTaunmu
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MpoponxeHne npunoxeHus b1

PACYHOK B.1.5

FaGapuTHO-yCTaHOBOYHbIN YEPTEX YPOBHEMEPOB
BEKTOP2XXXH(U)-T1

s00

o7

Im
Lu3

200 max
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MpopgoskeHue npunoxeHus b1

WCMOJHEHKE AVAMETP U3MEPUTE/NILHOIO
YPOBHEMEPA 3NEMEHTA
BEKTOP Du3, mm
BEKTOP2X06H(U) 6
BEKTOP2X08H(U) 8
BEKTOP2X10H(U) 10
BEKTOP2X12H(U) 12

nos. | HAMMEHOBAHME MPUMEYAHMA

KOHCTPYKTUBHbIE SNNEMEHTbl YPOBHEMEPOB BEKTOP2XXXH(U)-T1

1 KabenbHbil BBOA (CM. pucyHok b.1.1)
2 YpoHemep BEKTOP2XXXH(U)-T1
3 LUTyuep ycTaHOBOYHBII MocTaBnsieTcs B KOMNeKTe
4 Monnasok
5 ®ukcatop MNocTasnsercs B Komnnekre
6 lpy3
7 WnauuT
PA3SMEPbI
Lus JnnHa n3mMepnTeNnbLHOrO 31eMeHTa OnpeaensieTcs 3aKasukom

yposHemMepa BEKTOP

LM | Nnuna moHTaxHas yposHemepa BEKTOP

Onpe,u.enﬂeTcn 3akKa34ynkom

Du | [nametp n3meputensHoro anemeHTa

Onpepensercs B 3aBUCUMOCTYA OT LINHBI Lua
W YCNOBUIA 3KCNyaTaLmMm

Dn | [Jmametp nonnaeka

OnpepensieTcs B 3aBUCMMOCTY OT iYaMeTpa YCTI0BHOTO
npoxofa natpy6ka v ya10BUiA KCMyaTaLmm

* [Ins ypoBHeMepOB ¢ noniaBkamu 122, 86.2, 76..3 BcTaBKa He yCTaHaBMBAETCS

PyKO BOOCTBO MO 3KcrJiyaTaunmu
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[MpunoxeHne b2

PNCYHOK B.2.1

Fa6apuTHO-YCTaHOBOYHbIN YepTeX YypOBHEMEpPA
BEKTOP1XXXH(U)-ONT
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MpopgoskeHue npunoxeHus b2

WCMOIHEHWE ONAMETP U3MEPUTE/IbHOTO
YPOBHEMEPA 3NIEMEHTA
BEKTOP D, MM
BEKTOP1X14H(U)-ANT 14
nos. HAMMEHOBAHME NPUMEYAHMA
KOHCTPYKTUBHbIE 9/IEMEHTbI YPOBHEMEPOB BEKTOP1X14H(U)-4ANT
1 KabenbHblit BBOA, Ouametp kabens 8...13 mm
YpoHemep BEKTOPTXXXH(U)-ONT
3 Datunk auddepeHumansHoro faBneHus MocTaBnsieTcst B KOMMeKTe
C KJ1anaHHbIM 610KOM
4 MNonnasok
5 Konokon MNocTasnserca B koMnaekre
6 LWTyuep ocTaBnsetca B komnnekre
7 Mpoknagka roponnactoBas ynnoTHUTENbHas MocTaBnsieTcs B KOMMIeKkTe
8 lpy3
9 ®ukcatop
10 3arnywka MocTaBnsieTcs B KOMMNeKTe
11 ®naxey Y100 MoctaBnseTca B KOMMnekTe
12 LUTyuep ycTaHOBOYHbIIA [locTaBnsetcs B komnnekre
13 BeHTunb uronbyathlit lNocTaBnsetca B koMnnekTe
PA3SMEPbI
[nvHa nameputenbHoro anemeHta yposHemepa BEKTOP
Lus COOTBETCTBYET ANNHE MOHTaXHOI LM OnpepensieTcs 3akasz4nkom

PyKO BOOCTBO MO 3KcrJiyaTaunmu
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MpopgoskeHue npunoxeHus b2

PNCYHOK B.2.2

Fa6GapuTHO-YCTaHOBOYHbIN YepTeX ypoBHEMepa
BEKTOP2XXXH(U)-ONT

350

Lo

54 YpoOBHEMEPLI MAarHUTOCTPUKLMOHHbIE MHOronapameTpuydeckne BEKTOP



MpopgoskeHue npunoxeHus b2

WCMOIHEHWE ONAMETP U3MEPUTE/IbHOTO
YPOBHEMEPA 3NEMEHTA
BEKTOP D, Mm
BEKTOP2X13H(U)-ANT 13
no3. | HAMMEHOBAHWE NPUMEYAHMA
KOHCTPYKTUBHbIE 3/IEMEHTblI YPOBHEMEPA BEKTOP2X13H(U)-4NT
1 KabenbHblii BBOA, Ouametp kabens 8...13 mm
YposHemep BEKTOP2XXXH(U)-ANT
3 Jatunk auchdepeHumanbHoro faBneHus MNocTaBnsieTcs B KoMnnekTe
C KJ1anaHHbIM 610KOM
4 MNonnasok
5 Konokon lNocTaBnsertca B komnnekre
6 Wryuep NocTaBnserca B komnnekre
7 Mpoknagka droponnactoBas ynioTHUTENbHAS MNocTaBnsieTcss B KomMnnekTe
8 lpy3
9 ®ukcatop
10 | 3arnywka
11 ®naxey, Y100 MocTaBngeTcs B KOMMIEKTe
12 LUTyuep ycTaHOBOYHbI MNocTaBnsietcs B KomMnnekTe
13 BeHTunb uronbyatbIn MNocTaBnsetca B komnnekTe
PA3SMEPbI
Lns [nunHa nameputenbHoro 3N1EMeHTa ypoBHeMepa BEKTOP OnpenensieTcs 3akasumkom
COOTBETCTBYET A/IMHE MOHTaXHON LM

PyKO BOOCTBO MO 3KcrJiyaTaunmu
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[MpunoxeHwve B
OBA3ATEJIbHOE

Cxembl nogkJitodeHuns yposHemepos BEKTOP

PNCYHOK B.1

Cxema nopgknioyeHus yposHemepoB BEKTOPXXXXH-EXx,
BEKTOPXXXXH-AT-Ex c npumeHeHnem 6apbepa UCKPO3aLUUTbI,
UMeloLLero raibBaHM4Yeckyto pasBsasKy
ncKkpobe3onacHbIX Lienen v Lenem nuTaHus.

BapkiBoonacHas BzapbieobeszonacHan

1
30HA : 30Ha
l
: +—— [ [ Bapbep g 4
4-20mA, HART WCKpPO3aLLNThI MCTOYHWK MUTaHKA
' | > 7| ¢rambsanu- | _| (nuranne Bapbepa)
I YECKOW
: pa3BA3KoK
: | — Ycrpowcteo BBOAA
+I
: 4-20MA, aHanzr?Z%orgcmrHana
' HART e,
BRETORGSRER | - HART-ycTpoicTBO
BEKTOPxxxxH-OT-Ex! Ex[ia]lIB -1 — (master)

MpumeyaHue — 1N NOAKIOYEHUS K YCTPOMUCTBY HEOOXOAMMO NCMOSIb30BaThb
HART- 6apbep nckpo3aluTbl ¢ NoAepP>KKOW NPoToKOoa.

PNCYHOK B.2

Cxema nogkntoyeHus yposHemepoB BEKTOPXXXXH-Ex, BEKTOPXXXXH-AT-Ex
6e3 raflbBaHM4YeCKOWN pa3BA3KU UCKPOOEe30onacHbIX Lenemn.

BapbiBOoOnacHaAa B3pbiBobeszonacHas

I
30Ha : 30Ha
i
gl s S Ju Bapeep 1 3
B ) 4mA HART MCKPO3aLLnNThbl NeTouHMK NUuTaHma
o ' —|(naccuBHbIN) | =] _ 24V DC
= Ex[ia]llB

HART-ycTpoiicTBO
(master)

BEKTOPxxxxH-Ex
BEKTOPxxxxH-OT-Ex
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MpopgoskeHue npunoxeHus B

Cxembl nogkntovyeHus yposHemepos BEKTOP

PANCYHOK B.3

Cxema nopgknioyeHus ypoeHemepos BEKTOPXXXXH-AMNT-Ex
C NpyuMeHeHuem 6apbepa UCKPO3aLLUThbl, MMEIOLLEro rajibBaHM4YeCcKyo pa3Bs3Ky
MUCKpoObe3onacHbIX Lienen u uenev nuTaHus.

BzpbiBOONacHas

BzpbiBoGe3onacHas

1
1
30Ha ! 30Ha
l
1
1
|
1 4mA
| HART -
] apbep
i d UCKPO3aLLWTI i WeTouHvk nuTaHus
i >—| cranbBanu- (nuTaHve Hapbepa)
: YeCcKol
BEKTOPxxxxH-AMNT-Ex1 Pa3BASKOM, C
| 4MA TIOATERRON || —
1 - OTO-
1HART o mPOTO T A, HART-ycTpoiicTeo
—i ]  — | HART (master)
! , -i
= ! Ex[ia]liB —
= i
1
1
1
e — |
& 1
1
1
1
]
1
Hatuvk !
anhdepeHumansHoro :
LaBneHus :
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MpopgoskeHne npunoxeHuns B
Cxembl nogkntovyeHus yposHemepos BEKTOP
PNCYHOK B.4

Cxema nopgkntoyveHus yposHemepoB BEKTOPXXXXH-OMNT-Ex
6e3 ranlbBaHN4YeCcKoW pasBA3KM UCKPOobe3onacHbIX Lenemn

BapriBoonacHas BapbiBobesonacHas

1
1
30Ha : 30Ha

|
I
| —
1 4mA
| HART -
1 + apbep +
: —> MCKPO3aLLMThI u MCTOYHWK NUTaHnsA
: > —| (naccviBHbIif) _ 24V DC
1

BEKTOPxxxxH-OMT-Exi
| Ex[ia]llB
1
! HART-ycTporicTBO
: 4mA 1 — (master)
1HART =

= :1— 8mA,
x ] ! HART
E1= :

I
1
1
1
1
1
1
1
1
1
1
1

Hatumk
anddepeHunansHoro
[AaBneHns

YpoBHeMepbl MarHUTOCTPUKLMOHHbIE MHOronapameTpuyeckmne BEKTOP



MpopgoskeHue npunoxeHus B
Cxembl nogkntovyeHus yposHemepos BEKTOP
PNCYHOK B.5

CxemMa nogksiryeHust ypoBHEMepPOB
BEKTOPXXXXH-BH, BEKTOPXXXXH-AT-BH

BapbiBoonacHas
30Ha

BzpbiBOoGe3onacHaA
30Ha

L — +
4-20mA  HART MNeTOYHMK NnUTaHKa
—_— 24...36V DC

YcTpoicTeo BBOAA
E] aHanoroBoro curHana

4-20mA,
HART-ycTpoincTBO
(master)

BEKTOPxxxxH-BH
BEKTOPxxxxH-OT-BH

PNCYHOK B.6

CxemMa nogkKyeHust ypoBHEMEPOB
BEKTOPXXXXU-BH, BEKTOPXXXXU-AT-BH

BapbiBoOonacHas
30Ha

BapbiBoGezonacHas
30Ha

YcrpowncTteo
¢ nHTepdencom
Rs485
ModBus RTU
(master)

mJ>

MNETOYHWK NUTaHWA
12...36V DC

BEKTOPxxxxU-BH

BEKTOPxxxxU-OT-BH

PykoBopcTBO no akcnyatauum



MpopgoskeHue npunoxeHus B
Cxembl nogkntovyeHus yposHemepos BEKTOP
PNCYHOK B.7

CxemMa nogksiryeHust ypoBHEMepPOB
BEKTOPXXXXH-OMNT-BH

BapbiBoonacHas BzpbiBobezonacHas

30Ha 30HA
& +
AmA HART McTouHnK nutaHmnsa
P e 24V DC
HART-ycTpolicTBO
BEKTCPxxxxH-AMNT-BH . (master)

—
4mA HART

—

Hatumk
anddhepeHumansHoro
JABNeHns

YpoBHeMepbl MarHUTOCTPUKLMOHHbIE MHOronapameTpuyeckmne BEKTOP



MpopgoskeHue npunoxeHus B
Cxembl nogkntovyeHus yposHemepos BEKTOP
PNCYHOK B.8

CxemMa nogksiryeHust ypoBHEMepPOB
BEKTOPXXXXU-OMNT-BH

B3pbiBOONacHas
30Ha

BzpbiBoGezonacHas
30Ha

McTOMHMK nuTaHmns
24V DC

B YeTpoiicTeo

¢ vHTepdercom

A Rs485

ModBus RTU
(master)

Hatumk
andbhepeHumansHoro
LLABneHus

PykoBopcTBO no akcnyatauum



MpopgoskeHue npunoxeHus B
Cxembl nogkntovyeHus yposHemepos BEKTOP

PACYHOK B.9

CxemMa NogKJ/IlYeHUs YpOBHEMEPOB
BEKTOPXXXXH-BH, BEKTOPXXXXH-OT-BH
(ucnonHeHwue c AONONHUTENbHBIM TOKOBbIM
BbIXOA4OM) NPY NOMOLUM Kabens ¢ AByMs
BUTbIMU Napamu (4-x npoBoaHasn)

BapuiBoonacHas i BapbiBob6esonacHasn
30Ha ' 30Ha
|
LR +
4-20MA/HART | / | | MCTOYHWK NUTaHWA
5l | 24.38vDC
4-20mA VAR
I/ 5
|
: _L YCTpORCTBC BBOAA
I aHanoroBoro cUrHana
. E] 4-20MA,
! HART-ycTpoiicTBO
BEKTOP000<H-BH : * (n‘,’asfe,')" e
BEKTOPxoxH-OT-BH

aHanoroBoro curHana
4-20MA

|:| YeTpoiicTBo BBOAA

YpoBHeMepbl MarHUTOCTPUKLMOHHbIE MHOronapameTpuyeckmne BEKTOP



Mpuno>xeHue I
OBA3ATEJIbHOE

Mpotokon cesazu MODBUS RTU

.1 Ha3zHaueHune

1.1 MpoTokon cBsA3M pernaMeHTUpyeT oOMeH AaHHbIMU MeXAy AaTYNKOM
N BHELUHWMM YCTPONCTBOM.

r.1.2 TlpoTokon cBsA3W nMpeacTaBnsieT coboOM COBOKYMHOCTb MpaBui,
onpepenstowmx gopmaT 1 npouenypbl obMeHa nHpopMaumnen Mmexay AaTYNKOM n
BHELLUHMM YCTPONCTBOM.

1.3 lpoToKon coaepXuUT TexXHUYeckoe OrfnuncaHue YCTPOMCTBa B 4vacTw,
Kacatowenca nHPopmMaLMoOHHOro obMeHa M BHELLUHEero ynpaBieHusi, a TakK Xe
TeXHMYeckMe [faHHble W Opyrve cBefdeHusi, Heobxoaumble Ans obecrnevyeHus
B3aMMOLENCTBUA C YCTPOWCTBOM, C LEJIbIO [OJIHOTO  WCMOJIb30BaHUA  €ro
TeXHNYECKMX BO3MOXHOCTEN M NpaBu 3KCnyaTaumu.

.2 TexHn4yeckoe onncaHume

r.2.1 O6MeH pJpaHHbIMW oOcyuwlecTBiseTcs Mno uHTepdency RS-485 ¢
MCNONb30BaHNWEM NPOMbILWIEHHOrO NpoTokona MODBUS RTU.

2.2 B ceTm MOXeT npuCcyTCTBOBaTb OAHO BHeELUHee YCTPOWCTBO,
aBnsolleecs BedywMMm (Oanee Bepywun), U OOHO WM HECKONbKO (B cC/yyae
ncnonb3oBaHus UHTepdencoB RS485 / RS422) nepudepuinHbIX YCTPOWCTB
(paTumkoB), aBnawoWwmxca BegomMbiMu (ganee, “Begomblin”).

r.2.3 O6MeH [aHHbIMM MeXay Beaywum U BeAoOMbIMWU YCTPOWCTBaMM
OCyLLEeCTBNSETCS B pexxnme “3anpoc - oteeT”. BegyLimm nocobinaeT 3anpoc Be4oMOoMy,
KOTOPbIM APUHUMAET M UCMNOJSIHAET 3anpoc M BblgaeT OTBeT. Bpems, ¢ MomeHTa
BblJauyn BeOyLMM 3anpoca A0 MojlyyeHust UM oTBeTa (TamMayT), yCTaHaBMBaeTCs B
CceTeBbIX HACTPOWKaXxX BEAYLLEro.

2.4 O6MeH JaHHbIMM MO KaHasly CBSI3M MPOM3BOAUTCA cO ckopocTb 19200
604, 8 6UT OaHHbIX, YeTHOCTU HeT, 1 cTonoBbIN 6UT (3aBoACKas HACTPOMKA).

2.5 Agpec yctponcrea B ceTu - 1 (3aBoACKast HACTPOWKA).
2.6 HacToTa onpoca yCcTpouncTBa He MOXeT npesbiwaTb 50 I,

r.2.7 Agpeca KomaHfg, Ha3HayeHWs M OManasoH W3MeHEHMS NapaMeTpoB
npuBeneH B Tabnuue I.1.

PykoBopcTBO no akcnyatauum



MpopgosnkeHue npunoxexHus I
MpoTtokon cs3u MODBUS RTU

Tabnuua I'.1 — AgpecHas packiagka ycTponcTea

MapameTtp Appec pet::z::oe Tun KomaHpa
MapameTpbl gaTunKa
hnarv rotoBHOCTM AaHHbIx" 0 1| uint16 0x04
coCTOsIHMeE noucka nosuumoHepa 12 1 1| uintd 0x04
nonoXeHue nosmumoHepa 1 2 2| float 0x04
cOCTOsIHMeE noucka nosuumorepa 2 ? 4 1] uintd 0x04
noJioXKeHue nosuumoHepa 2 5 2| float 0x04
CKOPOCTb 3BYyKa 7 2| float 0x04
TeMnepaTypa BHELLHEN cpenbl 9 2 | float 0x04
aMNANTYyOa BbIXOOHOMO MMMYsbca > 11 2 | float 0x04
TeMnepaTypa U3MepUTENIbHOro 3/1eMeHTa 13 2 | float 0x04
Bepcusa MO 18 1| uint8 0x04
Bepcms AO 19 1| uint8 0x04
AVana3oH n3MepeHus 20 2 | float 0x04
COCTOsIHME Nouncka no3nuyoHepa 32 22 1| uint8 0x04
NosIoXKeHne No3uunoHepa 3 23 2| float 0x04
COCTOsIHME Nouncka no3nuyoHepa 42 25 1| uint3 0x04
nono)xeHue nosuuymnoHepa 4 26 2| float 0x04
COCTOSIHME MoMcKa No3uLmoHepa 52 28 1| uintd 0x04
noJsioXxeHne nosuumnoHepa 5 29 2| float 0x04
Hactponknu

perncrp komaHg % 0 1 [ uint16 | 0x03(0x10)
KOJ-BO MNO3MLUMOHepoB (MoniaBKoB) 1 1| uint8 | 0x03(0x10)
afpec yCTponcTBa 2 1| uint8 | 0x03(0x10)
ckopocTb 0bMeHa 3 2 | uint32 | 0x03(0x10)
©a30Bag BblCOTa EMKOCTU 8 2| float 0x03(0x10)
cMelleHne no3mumoHepa 1 10 2| float 0x03(0x10)
cMelleHre no3uunoHepa 2 12 2| float 0x03(0x10)
cMeLLeHne nosmymoHepa 3 14 2| float 0x03(0x10)
cMelleHne no3mymoHepa 4 16 2| float 0x03(0x10)
cMeLLeHne no3mymoHepa 5 18 2| float 0x03(0x10)




MpopgosnkeHue npunoxexHus I
MpoTtokon cs3u MODBUS RTU

" BuToBas packfagka: Kaxabli 6UT cooTeecTsyeT cBoemy no3suunoHepy (0 -

JaHHble He roToBbl; 1 - AaHHble FOTOBbI).

0-HeT npouecca;

1-yAayHoe 3aBepLUeHNE; COCTOSIHWE KannbpoBKu:
2-B npouecce; rno6anbHoe 0 — ownbka kanMbpoBKu;
0-10% 3-owubka npouyecca cocTosiHWe paboTbl: 1 — yaayHas kanubpoBka;
0 — owubka;
ﬁ 11— HopMa; COCTOAHMA rOTOBHOCTU AaHHbIX C NO3ULMOHEPOB
COCTOsIHUe Ne1-Ne5:
3HayeHWe npoLieHTa npolecca Kanu6posku/ 0 — AaHHbIE He roTOBbI;
peseps KanubpoBKW/IOCTMPOBKN HOCTUPOBKM T peseps 1 — [AaHHble rOTOBbI;
AN —
4 N, Y A | Y

2 3HaueHne 0T06pa>|<aeT COCTOAHME NMOUCKa NOo3nynoHepa:

-0 - nounck;

- 1 - No3MUMOHEpP HaMaeH;

- 2 - HeT cUrHana;

- 3 - CMIHaJ CUJIbHO 3aLllyMJIEH MOMEXOW;

3 3HayeHMe oTobpaXkaeT NPOLEHT aMMANTYAbl BbIXOAHOrO MMMysbca (oT 0
00 100 %), 4eM Bblle aMNINTYOA TEM Xy>Ke BXOOHOW CUrHa.

4 Y TponcTBO MMeET clieaytoLine KOMaHAab!:

- 302 - ycTaHOBKa HyNsA JaTynka;
- 306 - oCcTMpOBKa NO3MLNOHEP3;

- 308 - HBepcKnA xoaa yCTPOMCTBa;
- 400 - nepeBOA yCTPONCTBA B PEXNM MOHMXKEHHOIO 3HepronoTpebneHuns;

PykoBopcTBO no akcnyatauum
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