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BBEOEHUE

Hacrosilyee pykoBOACTBO MO 3KCnnyaTaUuuMu npegHasHayeHo [nd  O3HaKOMIIEHWS
obcnyK1BatoLLero nepcoHana C  HasHaYeHWEM, MCMOMHEHWUAMM, MPUHLMMOM  [OEeACTBUS,
YCTPOWCTBOM,  KOHCTpYKUMei, paboToir M TexHudeckum oBcnyxuBaHMEM  YpOBHEMepa
MWKpOBOSIHOBOTO JlesenTay M (ganee - ypoHeMepa).

BHUMAHUE! Tleper ucnonb3oBaHWeM YpOBHEMepa, Moxasyncra, O3HaKOMbTeCh C
HaCTOSILLMM PYKOBOACTBOM MO 3KCnnyaTaumu. lNpeHebpexeHne mepamn npegoCTOPOXHOCTH
npaBunamm akcnryatauu MOXET CTaTb MPUYMHOM TPABMUPOBAHWA MepcoHana Wi
noBpexaeHns obopyaosaHus!

B cBA3M C NOCTOSHHOWM PaboToN MO COBEPLUEHCTBOBAHWMIO U3OENMS, MOBbILLAILLENA €ro
HafieXXHOCTb W YNyylatolen XapaKTepUCTUKW, B KOHCTPYKUMIO MOrYT ObiTb BHECEHbI
He3HauMTeSbHble 3MEHEHWS, HE OTPaXeHHbIe B HACTOSLLEM M3LaHuM.

1 ONMMUCAHUE U PABOTA

1.1 HasHayeHue

YpoBHEMepbI NpefHasHayeHbl And U3MEPEHWA YPOBHSA XXMOKOCTM W Cbinyuux cped, C
rnocneaylwmm npeobpa3oBaHneM W3MEpPeHHON BEeNUYMHBI B BbIXOLHOM TOKOBbIA U (Arn)
LICOPOBOM CUrHarn.

YpoBHEMEPLI MOTYT MPUMEHATLCA B CUCTEMax perynupoBaHWst W ynpaeneHus B
Pa3nMYHbIX OTPacnsX MPOMbILNEHHOCTU: HedTenepepabaTbiBaoLLen, MeTannypruyeckon,
XMMWYECKOW, B SHEPrETUKE U APYTUX.

YpoBHEMEPbI ABNSAOTCSA CPEACTBAMM U3MEPEHUI.

YpOBHEMEPbI BbIMyCKAKTCA B CreAyOWmUX MOAUDUKaLMAX:

- 0bLenpombILLneHHoN (6e3 B3pbIBO3ALLMTI);

- B3PbIBO3ALLMLLEHHOW C BMOOM B3pbIBO3ALLMTbI: «B3PbIBOHENPOHMLaeMas 060mo4kay unm
«B3PbIBOHENPOHMULIaeMas 060r104Ka 1 UckpobesonacHas anekTprUyeckas Lemby.

YpoBHEMepbl  B3pbIBO3ALWMLLEHHbIX MOoguduKaumn otHocaTes K rpynne I w Il
COOTBETCTBYOT  TpeboBaHWAM rOCT IEC 60079-1-2011, roCT  31610.11-2014,
rOCT IEC 61241-1-1-2011, TOCT IEC 60079-31-2013 » uMelT ypOBeHb B3PbIBO3ALUMTHI
«B3pbIB0OE30MNACHbIN.

Bua B3pbIBO3aLLMTLI «B3PbIBOHENPOHMLAEMas 060roYka» UK «B3pbIBOHENPOHMLAEMas
obonoyka M uckpobesonacHas anekTpuyeckas Lenb». YPOBHEMEPbI B3PbIBO3ALLMLLEHHbIX
MOZMMKaLMIA NpeaHasHaveHbl ANs NPUMEHEHNS B OTPACsAX NPOMBILLIIEHHOCTH, CBA3AHHBIX C
rnorny4yeHmem, nepepaboTkoit, WCMONb30BaHMEM U XPaHEHWEM B3PbIBO- W MOXapOOMACHbIX
BELLECTB W NPOJYKTOB.

MapkupoBKa  B3pblBO3ALUMLIEHHBIX — MOOM(MKALMM M BbIXOOHblE  MapameTpbl
nckpobesonacHbIX Lienen YPOBHEMEPOB B3PbIBO3ALLMLLEHHON MoaumKaLmmn
«B3PbIBOHENPOHMLIaeMast obornoyka u uckpobesonacHas anekTpuyeckas Lenby NpuBeeHbl B
npunoxeHum I
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YpoBHEMEpPbI B3PbIBO3ALLMLLEHHBIX MOAWMMKALMIA MOTYT NPUMEHATECA Ha 0ObeKTax B
3oHax knacca 1 12 no FOCT IEC 60079-10-1-2011, TOCT IEC 60079-10-2-2011, roe BO3MOXHO
0Bpa3oBaHve cMecel roprouKx ra3os 1 NapoB ¢ Bo3ayxom kateropum |IC u/mnn 1IB.

Mo ycTOMYMBOCTM K BO3OEMCTBMIO TeMMepaTtypbl W BMaXHOCTU OKPYXalollero Bo3ayxa
ypoBHemepbl cooteTcTByT o FOCT P 52931:

- rpynne [13, Ho Ans paboTbl Npu TemnepaType OKpyxarowero Bodayxa ot MuHyc 40 go
nntoc 60 °C, BepXHEM 3HAYEHUM OTHOCUTENBHOM BnaxHOCTU 95 % npu 35 °C 1 Bonee HM3KuxX
Temnepatypax 6e3 KoHAeHcaLuW Brarv — Ans UCNoNHeHu 6e3 aucnnes.

- rpynne [13, HO Ans paboTbl npu TemnepaType OKpyXatowwero Bodayxa ot MuHyc 20 fo
nntoc 60 °C, BepXHEM 3HAYEHUM OTHOCUTENBHOM BaxHOCTU 95 % npu 35 °C n Bonee HM3Kux
Temnepatypax 6e3 KoHAeHcaLMn Bnarv — 4ns UCNOMHEHUs C AUCTINEEM.

YpoBHeMepbI COCTOAT U3:

- Kopryca, B KOTOPOM PacrnonoXeH 3MeKTPOHHbIN 6510k ¢ gucnneem (6e3 aucnnes);

- PUCOEAMHUTENBHOTO LWTYLepa (praHya);

- BOMHOBOAA (Oanee - 30HOA), KOTOPbIA MOXET OblTb CTEpPXHEBbIM, [BOMHbIM
CTEPXXHEBbIM, TPOCOBbIM, ABOWHLIM TPOCOBbLIM, KOaKCUarbHbIM. [Ins 3almTbl OT arpeCccuBHbIX
Cpen BO3MOXHO HaHECEHWE 3aLUUTHBIX NOKPbITUIA Ha 30HA.

ONEKTPOHHbI 6NOK pa3meLLieH B KOpnyce Tina «B3pbIBOHENPOHMULaeMast 060M04Kay.

[Ins 3alWuTbl OT arPECCUBHBIX CPe BO3MOXHO HAHECEHME 3aLLUMTHBIX MOKPbITUMA HA 30HA.

[Mpumep 3anncy ypoBHeMepa Nnpu 3akase:

YposHemep MukposonHosblid JIEBEJTTAY M 10C02A1 A10100 (armHa 8000 mm) (cwm.
npunoxexue A).

1.2 OCHOBHbIE hyHKLMM

YpoBHEMep OCYLLECTBNSET:

- U3MEpEeHIe PaCcCTOSIHWA OT BEPXHEro Kpas 30HA4a [0 YPOBHS KOHTPOIMPYEMOTO XWUAKOro
WIU CbIMyYero NpoayKTa;

- pacyeT No pesynbTataM M3MEPEHWA YpOBHS, oObeMa WM Mmacchl NpoaykTa B
pesepsyape.

PesynbTtaT 3mMepeHun BbIBOAUTCS B BUAe TOKOBOMO curHana + Hart-curdana. Kpome Toro,
pe3ynbTaT N3MepeHnst MOXET ObITb BbIBEAEH Ha AMCNNEN B LGPOBOM BUAE.

1.3 TexHMYeCcKne xapaKTepucTUKM

1.3.1 YpoBHEMED MOXET UMETb OHO W3 UCMOMHEHUN, NPUBELEHHBIX B MPUNOXEHUM A,
3anuch 3akasa COCTOMUT M3 3anncK UCMOMHEHUS CaMoro YpoBHeMepa (CM. pucyHok A.1) v 3anucu
3aKasa akceccyapos (CM. pucyHoK A.2).

1.3.2 OCHOBHbIE TEXHWUYECKIE XapPaKTEPUCTUKI YPOBHEMEPA NPUBEAEHDI B Tabrnuue 1.

[nuHa n3MepuTenbHOM YacT U OoNyCTUMbIE Mpederbl NOrpellHOCTen npuBedeHbl Ha
pucyHke 1 1 B Tabnnue 2.



2.834.002 P3

Tabnuua 1 - OCHOBHblE TEXHNYECKME XapaKTEPUCTUKM

HanmeHoBaHWe xapaKTepucTUK

3HaueHue XapaKTepUCTUKM

Temnepatypa KOHTponupyemoit cpegpl, °C

ot MuHyc 50 go nntoc 200 (cmoTpu n.1.3.3)

[laBneHune KoHTponupyemoit cpegpl, MlMa

ot MuHyc 0,1 fo 4 (cmoTtpm auarpammy n.1.3.3)

Temnepartypa okpyxatowen cpeapbl, °C:

- AN ucrnonHenus 6e3 gucnnes

- ANS UCTIONMHEHMs € Aucnneem

- 0N WUCMOnHeHust ¢ aucnneem u 6e3
auennes

(B KOMMMEKTauuMM C TEpPMOYEXTIOM C
oborpesom)

oT MuHyc 40 go nntoc 60
oT MuHyc 20 go nnroc 60

oT MuHyc 60 go nnroc 60

HanpsbkeHue nuTaHust NOCTOSIHHOTO TOKa,
B:

- ans OOLWenpoMbILINEHHON ¥
B3PbIBO3ALLMLLEHHOM MoaudmkaLmm
«B3PbIBOHENPOHMLIaEMasi 060MoYKay;

- ANS B3PbIBO3ALLMLLIEHHOM MOANMDUKALIAN
«B3PbIBOHEMNPOHML@aeMass 000Moyka U
nckpobesonacHas anekTpuyeckas Lienb»

ot 18,5 0o 30

BbixogHom curHan

NocTosiHHbIN TOK OT 4 o 20 MA + HART- curHan;
[MocTosiHHbIN TOK OT 4 o 20 MA + HART- curHan u
auennen.

Ob6ecneyeHmne koMmyHukaLmm ¢ MK

[o Hart-npoTokony

CTeneHb NbifieBnaro3aluTbl Kopnyca IP65
BnbponpoyHocTb N2 no FOCT P 52931
Macca kopnyca ypoBHemepa (6e3 yyeta | 7,2

hnaHLa 1 BONHOBOZA), Kr, He 6onee

MpumevaHme.

[ns koHTpons cpef ¢ Temnepatypoit cebiwe 95 °C n go 200 °C BO3MOXHO MpUMEHEHMe
YPOBHEMEPOB, VMEHLLMX UCTONHEHWE BbICOKOTEMNEPaTypHOe «Dy (cM. npunoxexie B)
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Tabnuua 2 - [InvMHa n3mepuTenbHOM YacT U JonyCTUMble Npeaenbl NOrpeLwHoCTy

Tun 30HAa OnuHa MepTtBas 3oHa | lpegenbl  ponyckaemon
U3MePUTENLHOW | BEPXHASA/HMKHAS, OCHOBHOW abCONOTHOM
yactu, M MM NOrpeLuHOCTU, MM
& =80 &§=24 ans ans
KUOKOCTEA | Cbinyumx
(Sr > 2,1)
CrepxeHb @ 8 Mm o3
CrepxeHb @ 14 mm [0 6
300/20 | 400/100
Tpoc:
@4 Mm no 10
@8 MM
[1BOMHOM CTepxeHb 103
@8 mm 150/20 | 300/100 .
[oiHoit Tpoc @4 mm | go 10 5 (#3) 20
KoakcnanbHbin kabenb | Ao 6 0/10 0/100
;’E%c C  MOKPbITUEM 2010
Crepiens ¢ 300120 | 400/100
nokpbIiTMem PFA
o 3
CTepxeHb c
nokpbITMem PP
Mpumeyanve: MuHumanbHas AnuWHa uameputenbHoi yactm ans | MNpegenbl  Aonyckaemowu
KoakcuaneHoro kabens coctaenser 0,5 M, AnS  ocTanbHbIX | OCHOBHOW NpUBEAEHHOW
WCMOSHEHNIA MUHUMASTbHAs AJIMHA M3MEPUTENbHOM YacTn 1,2 m. norpewHocty, % ot
ANUHbI  U3MEPUTENbLHON
yactu
Tpoc:
4 mm
@ 8 mm +0,1;
[1BoiHoi TpoC & 4 MM O 10 p0 24 (£0,09)* *0,2
TpoC C  MOKPbITUEM
FEP
Mpegens Aonyckaemon LOMOSHUTENBHOM abconoTHOM
MOrPELLUHOCTM M3MEPEHUA YPOBHS MPU M3MEHEHUM TemnepaTypbl +04

OKpyXXalolen cpedbl OT HOpMarbHbIX YCMOBUM W3MEPEHWA Ha

kaxable 10 °C, mm

* lNo cneumansHoMy 3akasy
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BbicoTa pesepsyapa

[nnHa namepuTenbHoOn YacTu

MepTBas 30Ha (BEPXHSS U HUKHSS)

[nana3oH namepeHui (3 eKkTBHas AnuHa 30H4a)

AN -

PucyHok 1 — OCHOBHble napameTpb

1.3.3 3aBNUCUMOCTb TEMMEepPaTypbl KOHTPONMPYEMOi Cpefbl OT AaBneHWs NpuBeaeHa Ha

PUCYHKe 2.
[aenenune, MMa

40
3,2-
733 R -
24 -:
I
|
o ——————tf—————=
| |
I 95 |
0’1 ! T T
330 0 20 50 100 150 200 Temneparypa, “C

PucyHok 2 - 3aBKCMOCTb TEMNEPATYpPbl KOHTPONMPYEMOIA Cpefbl OT JaBNeHNs]
7
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1.3.4 Pesynbtar u3MepeHns npeobpasyeTcs B TOKOBbIM CUrHaM C  Auanas’oHOM
n3meHeHus ot 4 7o 20 MA + Hart (Harpyska He 6onee 500 Om).

B 3aBMCAMOCTU OT UCMOMHEHNS pesynbTaT WU3MepeHus MOXET OblTb NpeacTaBneH
TOKOBbIM CUrHaniom + Hart+ gucnnen.

1.3.5 YpoBHEMEP C SNEKTPOHHbIM BIIOKOM, BbIMOMHEHHBIM C BMOOM B3pbIBO3ALLMUTHI
«uckpobesonacHas anekTpuyeckas Lenby, UMeeT uckpobesonacHble LEenn Ans NOAKOYEHNS
NUTaHUs 1 Harpysku. MapameTpbl UckpobesonacHbIX Lenen npueeaeHb! B Tabnuue 3.

Tabnuua 3 - MNapameTpbl Mckpobe3onacHbIX Leneil

[Todzpynna
obopydosaHusi/3HayeHue
lapamemp napamempa, He 6onee

lIC

MakcumarnbHoe BxogHoe HanpsbkeHve Ui, B 30
MakcumanbHbI BXoaHo! Tok |, MA 50
MakcumanbHas BxogHas MOLHOCTb Pi, BT 1,0

MakcumanbHast BHYTPEHHSS MHAYKTUBHOCTb W EMKOCTb:
Li, MKIH 10
Ci, HO 10

1.3.6 TabapuTtHble pa3mepbl NpuBefeHbl B MpUnoxeHun B, macca yposHemepa - B
Tabnuue 4.

Tabnuua 4 — Macca ypoBHemepa

Tun 30HAa Macca, kr He bonee
C TpOoCoBbIM 30HAOM 7,2+0,12xL

Co cTepXHeBbIM 30HAOM 7,2+1,2%xL

C koakcuanbHbIM 30HAOM 7,2+1,3xL

C TPOCOBbLIM 30HAOM C NOKPbLITUEM 7,2 +0,16%L

Co CTEPKHEBLIM 30HOOM C MOKPLITUEM 7,2 +0,6xL

C OBOWHbIM TPOCOBbIM 30HOOM 7,2 +0,24xL

[NpumeyaHve - L — anvHa namepuTensHou YacTtu, M
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1.3.7 lNporpammHoe obecneyeHue (M0) ypoBHEMEPOB COCTOUT U3 ABYX YacTen Firmware
n Software. ObpaboTka pesynbTaToB U3MEPEHWIA M BbIYMCIIEHMA (METPONOMMYECKM 3HAYMMAaS
yactb [10) npoBoguTcs MO ChneuuanbHbIM - pacyeTHbIM  COOTHOLLEHWSIM, COXPaHSEMbIM BO
BCTPOEHHO nporpamme (Firmware).

[octyn k umdpoBomMy maeHTUdmkaTopy Firmware (KOHTPOMBHOM CyMME) HEBO3MOXEH
(Npomn3BoaNTCS cCamogmarHocTuka 6e3 oTobpaxeHnst KOHTPOSBHOWM CyMMbI Ha AuCnnee).

3alymTa BHYTPEHHErO MPorpaMMHOro 0becneyeHnst 0T U3MEHEHUs obecneunBaeTcs Ha
aTane nporpaMMm1poBaHNsS MUKPOMpoLeCccopa: nocre 3anucu paboden nporpammbl CTaHOBUTCS
HEBO3MOXHO NMPOYMTATb UM U3MEHUTL KaKyH-NMBO YacTb NPOrpamMmbl.

KannbpoBouHble koahduumeHTbl, obecneymBaioLLiie METPOSIOMMYECKUE XapaKTEPUCTIKN
YPOBHEMEPA, XPaHATCS B nepenporpaMMupyemMon naMsTh MUKPOCXEMbI, 3aLUMLLEHHOW OT
HECAHKLIMOHMPOBAHHOMO W3MEHEHUS MPOrpaMMHO — BXOL B PEXWM KanubpoBKM 3alumLLEH
napornem. HecaHKUMOHMPOBaHHOE M3MEHEHME HACTPOEK YPOBHEMEPA 3aLLMLLEHO NAPONEM.

lMporpamma BepxHero ypoBHsi «EView2y, pabotatowas B KOMMEKTe C YPOBHEMEPOM,
npeaHasHayeHa ans npoBepku paboTocrnocobHOCTY npubopa Npy COEAMHEHUN C KOMMBIOTEPOM
no HART-mMoemy 1 MOXET nokasblBaTb U/WMK N3MEHATb HACTPONKK ANs paboTbl C KOHKPETHBIM
pesepByapoM: Bpems/ aaty/ rog W T.N. M nokasbiBaTb pe3ynbTaTbl uamepeHuin. MO BepxHero
YPOBHSI HE MPOWU3BOANT U3MEHEHWIA UMK MaTEMAaTYECKO 0BPaboTKM 1 KOPPEKLMM PE3ynbTaToB
W3MEPEHU A, NPOM3BELEHHbIX YpOBHEMEPOM. MaeHTudMKaumMoHHble daHHble  npubopa
npuBeaeHbI B Tabnnue 5.

Tabnuua 5 - igeHTMduKkaLmMoHHble JaHHbIE NPOrPaMMHOro obecrneyeHns

oeHTMKaLMOHHbIE AaHHbIE (NPU3HaKW) 3HaveHve
VioeHTndmkalmoHHoe HanmeHosaHme 10 EView?2
Homep Bepcum (MaeHTmMKaLmMoHHbIN Homep) 10 V2.2.14.169 v cTapwe

Lincpposont  npeHtugpmkatop MO (KOHTponbHas — cymma

HET [joCTyna and 0T06pa>KeHVIFI
NUCnoJiHAEMOro KO/J,a)

YpOBEHb 3aLLWThl OT HENPEAHAMEPEHHDBIX U NpeaHAaMEPEHHBIX M3MEHEHUIA — «BbICOKUIAY,
koTopbI 0becneunBaetcs B cooteTcTBIM € P 50.2.077-2014.

1.3.8 CpepHsist HapaboTka Ha oTka3 formkHa ObiTb He MeHee 50 000 ui.

1.3.9 CpepHuin cpok cryx6bl omkeH bbiTb He MeHee 10 rer.

1.4 MapkupoBKa

1.4.1 MapkvpoBKa ypOBHEMEPOB JOMKHA COOTBETCTBOBATL YepTexam NpeanpusiTus —
usrotosutens, FOCT 26828, TOCT 31610.0, FOCT IEC 60079-1, TOCT 31610.11.

1.4.2 [Ins KaXO0ro ypoBHEMepa Ha NacrnopTHOM Tabnuyke JOMKHb! ObITb ykasaHb!:

- TOBAPHbIV 3HaK NPEeNPUATUS-U3rOTOBUTENS MUK HaUMEHOBaHWe NPeanpUATUS
W3roTOBUTENS;

- HAMMEHOBaHWe U3aenus;

- HanNpsHKEHWe MUTaHNS;

- NOPSKOBbLIA HOMEP MO CUCTEMEe HyMepaLn NPeanpUATUS-U3roTOBUTENS;

- MecsL, rof BbIMyCKa;

- Hapgnueb «CpaenaHo B Poccumy;

- 3HaK YTBEPXOEHUS TUNa;
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- TemMrepaTypa OKpyXatoLLen cpeapl.

[1ns ypoBHEMEPOB B3PbIBO3ALLMLLEHHON MOAMMKALIM TaK Xe:

- MapKMpOBKa MO B3PbIBO3ALLMTE;

- AMHbIN 3HaK obpalleHust «EACY;

- HOMEp cepTUdmKaTa CoOTBETCTBUS,

- n306paxxeHune cneuparnsHoro 3Haka B3pbiBobesonacHoctu no TP TC - «Ex».

1.4.3 KpblLLKa kopnyca JOoSmKHa MMETb NPeaynpexaeHne, ykasblBatoLee, YTo Kpbilka He
[OMKHa OTKPbLIBATLCS, KOraa ypoBHeMep Haxoautcs noa HanpsikeHnem no FOCT 31610.0.

1.4.4 Ha notpebutenbckon Tape JOMKHO BblTb HAHECEHO:

- TOBaPHbII 3HaK NPeANPUATUS-U3rOTOBUTENS MUK HaMMEHOBaHWE NPeanpUATIS
N3roTOBUTENS;

- HaMEHOBaHWe 1 0603HaYEHNE UCTIONHEHNS U3OENNS;

- NOPSAKOBbIN HOMEP MO CUCTEME HYMepaLWn NPeanpUATUS-U3rOTOBUTENS;

- T0Z, M MECSIL, yNaKoBbIBaHWS.

1.4.5 Ha TpaHCnopTHOI Tape AOMKHbI OblTb HAHECEHBI MAHUMYNALUMOHHBIE 3Haku no TOCT
14192: «Xpynkoe. OcTopoxHOY, «Bepx», «bepeyb OT Bnarny.

1.4.6 MapkupoBka gomxHa 6bITb NponsseaeHa nobeiM crnocobom, obecneymBaioLLM
YeTKOCTb 1 COXPAHHOCTb B TEYEHWE BCETO CPOKa CryxObl.

10
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1.5 KoHcTpyKuus u paboTa ypoBHeMepa

1.5.1 MpuHUmMn padoTbl
BHeLUHWI B1A ypoBHEMEPA C OAMHAPHBIM TPOCOBLIM 30HLOM NPUBEAEH HA PUCYHKE 3.

PucyHok 3 — BHeLLHuM Bup, ypoBHEMEpA C OAWHAPHBLIM TPOCOBLIM 30HOOM.

YpOBHEMEP COCTOMT U3 YyBCTBUTENbHOTO 3MeMeHTa (30HAa) M kopnyca. Tunbl 30HO0B
NpuBeAeHb! B Tabnuue 2. 30HA KPenuTCs K WTyLepy pe3sboBbiM COeaMHEHNEM.

B Kkopnyce, 3aKpblBalOLLEMCS KPbILLKOW, yCTaHOBMEH Brok anekTpoHuku. [lepegHue
MaHesnm aneKkTPOHHbIX 61OKOB NPUBEAEHBI HA PUCYHKaX 4 1 5.

OCHOBHO};
Q&Q“ @ BNXQQM

'*qa”" o e "’%@)

PuCyHOK 4 - BroK aneKTPpOHUK.
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Ha ©Ornok OnekTpOHWKM MOXET YCTaHaBnMBaTbCA  MOAYNb  OTODpaxeHns U
NporpaMMu1pPoBaHmMs (aucnmnen) (CM. PUCYHOK 5)
/ -

PMCYHOK 5 - brok JAJTEKTPOHUKKN C YCTaHOBIIEHHBIM ANCTIIEEM.

Kopnyc nmeeT oaHo oTBepcTue Ans kabenbHoro Beoga. Beibop 1 ycTaHOBKY kabenbHOro
BBOJA OCyLLeCTBNseT notpebutens. A3 npon3soacTBa ypoBHEMED BbIMyCKAETCS C 3arflyLUKOM
BMECTO kabenbHOro BBoza.

MogkntoueHne K OBBLEKTY OCYLECTBASETCS Mpu nomowm pessboBoro wryuepa. [ns

OMNLMOHAMBHBIX UCTIONHEHWI NOAKMHYEHUE K 0OBEKTY OCYLLECTBNAETCS C NOMOLLBIO dhrnaHLa.

1.5.2 MpunHUMn paboTbl ypoBHEMEpa

OCHOBHble TepMUHbI

Pacctosinme - pacctosHue OT (PUTMHra [0 MOBEPXHOCTM Mpodykta (4ns O[HOro
NPOAYKTa) UNW NOBEPXHOCTM BEPXHErO NPoAyKTa (Ans ABYX NPOAYKTOB);

YpoBeHb - BbICOTa OT OCHOBaHWS pe3epByapa A0 NOBEPXHOCTM BEPXHETO NPOAYKTa;

[nuHa 30HAa - AnvHa 30HAQ, YKasaHHas B 3akase. OT ¢MTWHra OO KOHUa 30HAA
(BKMKOYas HaTSHKHOE YCTPOUCTBO/TPY3);

BbicoTa pe3epByapa - pacctosH/e oT ouTKHra (OT KpbiLk) O OCHOBAHWS pe3epayapa.

He3anonHeHHbIN 06beM - 06bEM, HE3aMNOMHEHHbI NPOAYKTOM,;

061beMm - 06beM, 3aMONMHEHHbINA MPOAYKTOM.

12
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- HesanonHeHHbIH 0bbem

| —
OUTHHr

]
(ms]
]
=
=
PaccToaHwme

[NpoaykT

BelcoTa pesepeyapa
IlnvHa 30Hna

YpoeeHb

)
e ]

Y J — e

PucyHok 6 - OCHOBHblE TEPMUHBI.
MpuHumMn padoTbl

[pUHUMN LeiAcTBMS OCHOBAH Ha MeTode MMMYIbCHOW PeeKTOMETPUM C BPEMEHHBIM
paspeLleHreM. JrneKTPOMarHUTHbIE MMMYNbCbI NEpPeaaroTcs Mo BOMHOBOAY, MOTPYXEHHOMY B
n3mepsemyto cpegy. [pu LOCTKEHUN UMMYNLCOM MOBEPXHOCTU N3MEPSEMON Cpefbl, UMEIOLLEN
Bonee BbICOKYH) AMANEKTPUYECKYIO MPOHULIAEMOCTb, YeM Y BO3ayXa (€=1), M3NYYeHHbIN cUrHanm
OTpaxaeTcs OT MOBEPXHOCTM BelecTBa M BO3BpALLAETCA MO BONMHOBOAY B NPUEMHMK
ypoBHEMepa.

YpoBHEMED 3amepsieT BpeMst 3afEepXKM OTPaXEHHbIX WUMMYNbCOB  OTHOCUTEMLHO
W3NYYEHHbIX U BbIMUCASET YPOBEHb. M3MepeHHble AaHHble NepefarTCs B CUCTEMY BEPXHEro
YpOBHS Nno uHTepdencam (4-20) MA ¢ kommyHUukaLwmen no npotokorny HART.

[nanektpuyeckas  NPOHULAEMOCTb  MPOAYKTa €  3aBUCUT  OT  SIEKTPUYECKON
nposogumocTy. MpeobpasoBaTesb NPUHUMAET OTPAXEHHbIA CUTHanN 1 ONpeaenser:

- €ro amnnmTygy (B BOMbTax);

- BpeMmsl, MpoLlegLiee Mexgy MOMEHTOM OTMpaBKuM UMMyMbCa W MOMEHTOM BO3BpaTa
OTPaXeHHOro CcurHana.

OT0 BpeMsi MPOMOPLMOHANBbHO PACCTOSHUID OT (DUTWHra [0 MOBEPXHOCTW MpOAyKTa.
Bpems nepecunTbIBaETCH B!

- TOKOBbI BbIXOAHOW curHan oT 4 g0 20 MA;

- Undpposon BbixogHow curHan HART.,

YpoBHEMEP MOXeT paboTaTb C Mopowkamu, ¢ BYpnsLMMK, NEHHbIMK, NAPAWMMUA U
KUMALWMMYA  KMOKOCTAMM, Temnepatypa, [aBneHue W MIOTHOCTb KOTOPbIX MNPUBEAEHbl B
Tabnuue 6.

13



2.834.002 PO
Tabnuua 6 - MNapameTpbl U3MepsieMbIX cpes

HanmeHoBaHWe napameTpa 3HauyeHve napameTpa B 3aBMCUMOCTM OT TUMNa 30HAA
KoaKcuarnbHbli [1BOVHON OAWHAPHbIN

[nanekTpuyeckas 14 18 21

NPOHNLIAEMOCTb, HE MEHee

Temnepartypa, °C o1 MuHyc 50 go nntoc 200

[asnexve, Mla CM. NyHKT 1.3.3

1.5.3 U3mepeHmne ypoBHA NpoAayKTa

MMNynbC, BbIMyLIEHHbIA MO 30HOY, OTpaxaeTcd OT MOBEPXHOCTU MpoayKTa U
BO3BpallaeTca Kk npeobpasoBaTenio ypoBHemepa. PaccTosHMe OT  ypoBHemepa [0
MOBEPXHOCTM MPOAYKTa MPOMOPLMOHANEHO BPEMEHM, MpOLLeALeMY C MOMEHTa OTMpaBku
UMNYNbCa 10 MOMEHTa BO3BPAaTa OTPaXEHHOTO CUrHana 1 paccumTbIBaeTCs no popmyne:

paccmosHue = % (1),

rae ¢ — CKOpoCTb CBETa B BO3YXeE,
t — Bpemd, npolwedllee C MOMEHTa OTMPaBKM A0 MOMEHTa BO3BpalleHMs
nMmnynbeca.

YpoBeHb OMpedensieTcs kak pPasHOCTb BbICOTbl pe3epeyapa W WU3MEPEHHOro
PacCTOSHMS.

O6pamume eHUMaHue, YTO NMpX NOCTYNNEHUA C 3aBOAa YPOBHEMEP HACTPOEH Ans
N3MEepeHust pacctosHua. [lodTomy mnpu MycTOM pe3epByape MokasaHWs ypoBHeMepa
COOTBETCTBYIOT ANMHE 30HA.

S 2
' OUTKHT
Pacctoanune: 4 mA 7 : : '
4 ~
YpoeHs: 20 mA
PaccToaHve
JlnanasoH
M3MEPEHWH
e W . . !
YpoBeHb l
L\
Pacctoanme: 20 MA I]
YpoeeHb: 4 MA

PucyHOK 7 — [TpUHUMMbI N3MEPEHMS YPOBHSI.
14
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[MponyxT

BpEMA/HC =
paccTosHWe

PucyHok 8 - MpuHumn paboTbl ypoBHEMEpA.
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1 — curHan,
OTpaXeHHbIN OT
MOHTaXHOW
KOHCTPYKUMM

2 — curHan,
OTpaXeHHbIN OT
NOBEPXHOCTY
npoaykra
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1.5.4 loruka paboTbl npn noTepe cUrHana

YpOBHEMEP MOXET NOTEPATb OTPAKEHHBLIN CUrHAS MPU HAXOXOEHUN YPOBHS B MEPTBOW
30HE UnM oKomno gHa. Ha pucyHke 9 nokasaHbl AeUCTBMS Npubopa B 3aBUCHMOCTM OT 30HbI, B
KOTOpOiA BbIf NOMyYeH curHasn, npeawecTsyowmini notepe. Mapkepbl COCTOSIHUA pe3epByapa
MOXHO MPOCMOTPETb B MeH0 «Measurement configuration» nporpammbl EView?.

—

M
e e |

N /

PucyHok 9 — Mapkepbl COCTOSIHWS pe3epByapa

30Ha 4 - 30Ha OnyCTOLLEHMS.

30Ha 1 - MepTBas 30Ha W 30Ha 3aEPXKKM
N3MepeHus.

[Mpn nponagaHWy curHana B 3TOW 30He
oToBpaxatoTcs MapKepbl:

- «Pe3epByap 3anonHeH» U «YpoBEHb
NoTepSsiHY.

OgHa M3 MpUYMH  TakMX  MOKa3aHWiA
npubopa — 9T0 CUTyauws, Koraa ypoBeHb
npoaykTa nonagaeT B MepTBYHO 30HY. [Mpu
9TOM YpOBHEMep BblAaeT MaKCUManbHOe
3HaveHue YPOBHS n oxugaet
OBHapyXeHUs OTPaXEHHOro CurHana no
BCel AnvHe 30HAa.

30Ha 2 - 30Ha MOMHOro 3anofiHeHus (W
MepTBas 30Ha).

B aToi 30He byaeT oTobpaxaTbcst Mapkep
«Pe3sepByap 3anonHeH».

Ecrm npubop notepsieT curHan B 3TOM
30He, TO CMOTpUTE cuTyauuio «3oHa 1».
30Ha 3 - LleHTpanbHas 30Ha 3MepeHus.
YpoBHeMEp pearvpyeT Ha HanbosbLmni
OTPaXeHHbIN UMNYbC, 0BHAPYXEHHbIA MO
BCEWN ASIMHE 30Ha.

Ecnv  wmnynbC  NOTEPsH,  BbIXOAHOE
3HaveHune «3aMOPaXMBAETCA» Ha
nocrneaHeM N3MEPEHHOM 3HAYEHNN.
OtobpasunTcs Mapkep «YpoBeHb
noTepsiHy.

Ecnu curHan notepsiH B 3TOi 30He, TO 0TOBpaxaeTcs Mapkep «Pesepsyap nycT».
YpoBHEMED 0XMOAET OBHAPYKEHUS OTPAXKEHHOTO CUrHana B 3TOi 30He.
Kaxgyto MUHYTY NPOBEPSIETCS OTPAXEHHbIN CUrHAM no BCen AnNHE 30H4a.

16
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1.5.5 O6paboTka oTpaxeHHOro UMNynbca

B cootBeTCTBUM C NpUHUMNOM paboTbl ypOBEHb NPOAYKTa B pe3epByape onpeaensercs
Ha OCHOBE CWrHama OTPaXEHHOro OT MOBEPXHOCTU MNpOAyKTa (onpedensietcs Bpems
MPOXOXOEHNS CUTHana M ero amnnuTtyda, kotopas 6ydeT 3aBUCETb OT AMEKTPONPOBOAHOCTM
NpoAyKTa).

Bce oTpaxeHHble MMNynbCbl (BKMtoYas rpebeHb, nperpagy ¥ noBEPXHOCTb MPOAYKTa)
nonagatT Ha npeobpasoBaTenb, rge npeobpasylTcs B HanpshkeHue. Mukponpoueccop
oTOMpaeT HaubonblUMA CUrHan, KOTOPbIM MPUHUMAETCS 3@ CWUTHamM, OTPaXEHHbIA OT
noBepxHoCTU npogykta. locne 3atoro nogbupaeTtcs KOIGMUUMEHT yCUreHus Tak, 4Tobbl
YCUNEHHBIA CUrHanm MpeBbICU MOPOroBOe 3HayeHue. JTOT CurHam npusHaeTtcs «pabounm
curHanom». B panbHeiwem ypoBHeMep CrneauT 3a NepeMelleHreM 3Toro  «paboyero
CWrHana» v BblgaeT COOTBETCTBYHOLLMNA BbIXOAHOW CUrHaI.

1.5.6 YcuneHue curHana

CurHanbl ¢ pocTaToyHO  GOMbLUOW  aMnAMTYydoM  ocTatoTcs 6e3  M3MeHeHus
(koadhcbmumeHT yeunenus Gain2, Gaind).
[ins cnabbix curHanoB 1cnonb3yercs koapduumeHT yeunenus Gain0, Gain1.

Mpumep:

A= 0or0400058B
, Mukponpoueccop

{ MaKCMMyM !

'
1 2 ql;g;::} L W -' §0H§ gﬁ?ﬁ%‘ﬁg%”?rc" 5):;:31 HenpuroaeH
" Gain0—/ %
3'OHa QSPHNA%WOFO ! é:;:il:bHeﬂpHrOﬂeH
Koadpduument yeunenns | Gain0|Gain1|Gain2 | Gain3 i ” M
Mopor uyscTBUTENBHOCTH| 10 t1 t2 t3 | Gainf A1

'

30Ha HODMArbHOrO
; CurHana CuUrHan B 3oHe

PucyHok 10 — AnropuTm ycuneHus curHana

17
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1.5.7 U3mepeHune ypoBHA: aMNNIUTYAa UMNYNbCa U NOPOroBoe 3Ha4YeHue
Mocne NoAKNIOYEHNS! SNEKTPONUTAHIUS YPOBHEMED WU3MEPSIET YCUEHHBIA OTPaXEHHIN

umnynbc. Mmnynbc ¢ Hanbornblueii amnnuTydoi NpU3HAEeTCs OTpaXeHHbIM OT  YPOBHS
npoaykTa.

EE=tne 7 mans v vemem |

PucyHok 11 - SkpaH nporpammbl EView2 B MeHto «Echo diagram» (Tunosas kapTuHa).

1 - HavanbHbIA uMnyIsC.

2 - CurHan, OTpaxeHHbI OT MOHTaXHOW KOHCTPYKLMM ((hUTUHa) (OTCYTCTBYET

[N KOakcuarnbHOro 30HAA).

3 - [apasuTHbI CUrHAN, OTPAXEHHBIA OT Pa3NMNYHbIX 3NIEMEHTOB (HanpUMep, OT MeLLasku).

4 - CurHan, oTpaxeHHbI OT YPOBHSA NPOAYKTa.

5 — PaccTosiHue HyneBoro ypoBHs (CoBMagaeT ¢ 3XOM KOHLA 30HAa);

6 — ViamepeHHoe paccTosiHue;

7 — OCHOBHas noporoBasi NMHUS YpOBHS — ronybas nuHus Ha rpaduke (HactpauBaeTcs B
MeHto «Measurement optimization» u «Echo diagram);

8 - lNoporoBasi Macka (/1 MacKMpPOBKW BO3MYLLEHWIA, NEPECEKAIOLMX OCHOBHYHK MOPOrOBYH
TIMHMIO)

CurHan, OTpaXeHHbld OT YPOBHS NPOAYKTA, MOXHO ONTUMM3MPOBATb MO ABYM
(hakTopam:

- KoagbpuyueHm ycuneHusi

AMNNNTYyga  OTPaXeHHbIX  CUrHamoB  MpOMOpUMOHanbHa  AMANEKTPUYECKOM
NpoHMUaemMocT npoaykta €. Cnabble curHanbl ycunueatoTcs. KoaghuUMEHT ycuneHus
3aBUCUT OT [M3MNEKTPUYECKOA MPOHMLL@EMOCTM NPOAyKTa € WM OT Tuna 30HAa. KoadduumeHTt
ycuneHust Gain BbIGupaeTcs ypoBHEMEPOM aBTOMATUYECKM.
Gain3 = 1.05; Gain2 = 2.10; Gain1 = 4.37; Gain0 = 8.93

- [lopo20ogoe 3HayeHue yposHs

18
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cnonb3oBaHWe NOporoBoro 3HaYeHUst No3BONSET HAXOAUTb CUTHAs, OTPAXEHHbIV OT
YPOBHS NPOAYKTA 1 UCKMKOYNTL NapasuTHble CUrHarbl.

3aBOJCKMNE HACTPOWKM NOAXOOAT Ans BOMbLUMHCTBA TUMOBbLIX BapUaHTOB YCTAHOBKM
ypoBHeMepa. [lpy  HU3KOW  OMSNEKTPUYECKOW MPOHWLAEMOCTW MNpodykta &, npu
HebnaronpuATHOM MOHTaXe W/WMNM MPU  BO3HUKHOBEHWUM UHTEPMEPEHLMM HEOBX0aMMO
NepeHacTpouTb NOPOroBOe 3HAYEHMeE.

Ha pucyHke 12 npuefeHo Heckonbko npumepos (cM. «Echo diagramy).

S - [axe ecnu napasuTHble CUrHanbl
ma @ 0YeHb cnabbl, NOPOroBoe 3HaYeHue
.|| OOMKHO ObiTb  Oomblue  3TUX

Il @ O CWUTHarnoB.

A I 1 — HavanbHbIn umnyrnsc

Vo I.| | 2 — OTpaxeHne puTuHra

} NI i f L . 3 — CurHan ypoBHs
e 4 — MapaauTHble CUrHanb!

i
[mV] @ 1 — HavarnbHbIin uMnysnsc
. | f ® 2 — OTpaxeHve puTuHra
" () f l@ 3 — CurHan ypoBHs
500 || | .
4 —[apasuTHble curHansl
al | Lo |
- | Xl H’:“g_-. ___________ . ~ _H._w, 5 - lNoporoBoe 3HayeHue

PucyHok 12 — [inarpammbl OTpaXEHHbIX CUrHaNoB

3aTyxaHue cUrHaroB ¢ yAaneHeM YPOoBHs OT ypOBHEMEPA aBTOMATUYECKN YUMTbIBAETCS
NPy onpeaerneHiv NOPOroBOro 3HAYEHMS.

1.5.8 HacTtpoiika noporoBoro 3Ha4yeHus

Ecnu ycTtaHOBUTbL CAULLIKOM BOMbLLIOE NOPOrOBOE 3HAYEHWe, TO AaXe Npu MakCMManbHOM
KO3(hDULIMEHTE YCUNEHNS YPOBHEMED HE OBHAPYXMT HA OQHOTO OTPAXEHHOrO CUrHana.

Ecnu ycTaHOBUTb CRWLWKOM Marnoe MoporoBOoe 3HAuyeHue, TO YPOBHEMEP OnpeaenuT
napasuTHOE 3HaYeHMe KaK ypOBEHb MPOAYKTa Jaxe Npu NyCTOM pe3epsyape.

ToyHas HacTpoika NOPOrOBOrO 3HAYEHMSt OCOBEHHO BaXHa MPW HA3KOM ANANEKTPUYECKON
NPOHMLIAEMOCTI NPOAYKTa €. [N HAacTpoWku HeobXoaMMO 3HaTb amnnuTydy curHana. Jlyuwe
BCEro CHATb MOKa3aHMs Ha pacctosiHum 500 Mm. M3yunTe curHanbl no BCeW ASMHe 30HOA W
HaCTpOWTE MOPOroBOE 3HaYeHue WMnnM Ko3hULMEHT ycuneHuss B MeHw «Measurement
optimization».
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1.5.9 TunoBble curHanbl

[laHHbIe puCyHKM NomnyyeHbl C NOMOLLbI0 MeHto «Echo diagram»

> M
= Cad
»

AWA i

|\ f | ; e e -

CTepxHEeBOW Mnn TPOCOBLIN 30HA C

CTepXXHEBOM 1N TPOCOBbIN 30H[ C .
koadpdomumeHTom yeunenus Gaint

KoadppuumeHTom yeunenus Gain2

KoakcnanbHbIn 30HA C KO MULMEHTOM KoakcuarbHbIn 30HI € KO3(hMULMEHTOM
ycunenns Gain2 ycunenus Gaint

PVICyHOK 13- D,I/IarpaMMbl OTPaXeHHbIX CUrHaNoB OCHOBHbIX TUMNOB 30HAOB

PVICyHOK Ana KoakcuarbHOro 30HAa He COAepPKMUT CUrHana (2) COOTBETCTBYIOLLEro
('bVITI/IHFy, TaK KaK 30HO MMEET ONNIETKY, NOrMOLLAtoLLY0 3NTEKTPOMArHUTHbIE NMOA.

1.5.10 ABTOMaTU4eCKOE perynmpoBaHue

[na nopdepxaHns ycTonumeoi paboTbl ypoBHEMEPa KOAPPUUMEHT noabupaercs
aBTomMaTyecku. [pu  yMeHblUEHMM  aMnauTydbl  CUrHama  KO3PAUUMEHT  yCUEHMs
aBTOMaTUYeCKM YBENMYMBAETCS; NpU 9TOM MOPOroBOE 3HAYEHWe TaK Xe aBTOMATUYECKM
Bo3pacraer. [pn koacpduumeHTe yeunenns Gaind, curdan (1) Haxo4ALWMICs Ha PacCcTOSHUN OT
2000 1o 4000 MM npeBbILIAET NOPOroBoe 3HaYeHue (2), CM. PUCYHOK 14.

A @
[rmv]

PucyHok 14 — ABTOMaT4eCKOE perynmpoBaHme KoaguLmeHTa yeuneHus
20
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YpoBeHb NpoaykTa B pe3epByape MOHM3WCA. CurHanbl OTpaxeHust ypoHst (1) u
napasuTHbIn curHan (3) ctanu Gonee cnabbiMy (amnnuTyga ymeHblumnacs). [lapasuTHble
CUrHarbl HKE NoporoBoro 3HayeHus (2) 50 mB, cm. pucyHok 15.

i

[mV]
'?‘_(:a'_ﬁjfé R
2 4 7 ST m T

PucyHok 15 — ABTOMaTYecKoe perynmupoBaHme KoaguumeHTa yeuneHus

B oboux crnyyasx KOIPQMULMEHT yCUNEHUS aBTOMATWYECKW PErynvupoBarncs: curHan
YPOBHS NOAAEpXMBancs B4soe 60MbLLIMM, YeM NOPOrOBOE 3HAYEHME.

Mpumep (MMAYNbC haKTUYECKOrO YPOBHS NPOAYKTA CAMLLIKOM Marn 15 OnpeseneHns kak
«pabouuit curHany):

Tabnuua 7 — HacTpoiika NOporoBOro 3Ha4YeHus

LWar [evicTBue 3HayeHue

1 3anyctute EView2. Haxmute «Detecty ang nogkmoyeHus K
YPOBHEMEPY.

2 Boigute B MeHto «Echo Diagramy.

3 B okHe «Echo map» Haxatuem npaBoi KHOMKOM BbI3OBUTE
BCMblBaloee MeH U Bblbepete «Threshold settings» -
«Threshold Edit Enable».

4 B BepxHel YacTv akpaHa byayT ykasaHbl napameTpbl:

- «Threshold offset» (nopor cMeLLeHns ypoBHS); 0 mB
- «Max. Dist.» (BblcoTa pesepsyapa); 6 M
- «Min. Dist. » (an1Ha «MepTBO 30HbIY). 0,3 M

5 Beeaute HeobXoaMMble napameTpb!:

- CMeLLieH1e nopora; -400 mB
- BbICOTY pe3epByapa; 6 M
- ANVHY «MEPTBOMN 30HbIY. 0,3M

Mpumeyarue: «Threshold offsety MoOXHO ucnonb308amb 0719 YBeUYEHUST (NOMOXUMEbHOE
3Ha4yeHUe) Uunu  yMeHbWumb  (ompuuamernbHoe 3HayeHue) cnocobHocmb  ycmpolicmea
nodaensime CueHaim NoOMex OMHOCUMESIbHO HacmpoUKu no ymondaHur. Ecnu ycmaHoseneHo
3HayeHue 0, ucxoOHass Hacmpolika He U3MEHsSIemcs.

6 Haxmute KHOMKy «Apply» Ans 3anucu 3HavyeHun B YCTPOWUCTBO M
OBHOBNEHWS JaHHbIX HA 3X0-AMarpamme.
7 Ecnu BenuunHa umnynbca BCe eLe CAnWKoM Mana, npobymTe elle

Pa3 YMEHbLLMTL MOPOTOBOE 3HAUYEHME.
Ecnu 310 He peLuaeT npobremy, CBSKUTECH C CEPBUCHBIM LIEHTPOM.

21




2.834.002 PO
[TOMHUTE, YTO MOPOrOBOE 3HAYEHME ABTOMATWYECKWM MOHWKAETCA MpW yhaneHu Ha
kaxable 2 000 mm.

1.5.11 Oco6eHHOCTM NPUMEHEHUSA C CbIMy4YMMM NPOAYKTaMM

BOMbLWKMHCTBO CbiNy4nX BELLECTB UMELOT BbICOKYIO OUONEKTPUYECKYIO MPOHMLIAEMOCTD &
(MCKMOYas HeKoTopble, HampUMepP, YrofbHYK Mbifb), NO3TOMY MCMOMb3YETCA KOAPUUMEHT
ycunenuns Gaind; koachduumeHTbl yeunenns Gain0...Gain2 He AatoT HY)XHOro pesynbTara.

[Moatomy xenaTenbHO paboTaTh C pesepByapamMu 6e3 BHYTPEHHWMX KOHCTPYKLMA,
Hanpumep, pebep xecTkocTh 1 6anok, T.K. ypoBHEMEP ByOeT NPUHUMATL CUrHarbl, OTPaXeHHble
OT HMX.
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1.6 KoHCcTpyKuus ypoBHeMepa
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Tunbl 30HAOB, UX KOHCTPYKUKUA, NPpUMEeHeHne, pa3amepbl NnpuBeaeHbl B Tabnuuax

8aun 86
Tabnuua 8a
Tun 3oHaa | Onucanve | Avana- | CBobGop- | Avanek- | Mowtax | Mate- | Mpwu-
30H Has 30Ha, | TPu4ec- pvan MeHe-
nmepe- | @ mMm Kan 30HAa | Hue
HUA, M | He meHee | MPOHMLA
He eMOoCTb,
Gonee He MeHee
Koakcuanb- | OguH BHYT- oTr DN50 | 12X18 | Xup-
HbI & 28 PEHHWI G1” H10T | kocTb
CTEPXeHb 1”NPT
d10c 6 0 1,4 G1,5
pasgenutens 1,5"NPT
MW B TpyGe
28
[1BoiHOM [1Ba rnbkumx or DN50 | 1,4401
Tpoc Tpoca ¢ pas- G1,5
D4 AenuTenamm o4 200 18 1,5"NPT
no Bce
ONWHe, ¢
rpy3om
Tpoc & 4 OavH rmbKuiA ot DN50 | 1,4401
Tpoc, G1”
Tpoc D 6 C rpy3om 24 600 2,1 1"NPT 1,4401
+nok- | Kng-
pbiTMe | KOCTb +
CrepxeHb | OgmH oT DN50 | 12X18 | Cbiny-
a8 TBEpPAbIN 3 G1” H10T | 4ue
CTEPXKEHD 600 2,1 1"NPT
CTepxeHb 6 oT DN50
14 G1,5
[1BoWHOW [1Ba TBEPAbIX 1,5’'NPT
CTEPXXEHb CTEPXHS C
8 pasgenure- 3 200 1,8
naMM no
BCEW [JIMHe
Tpoc & 8 OaunH rmbkuiA oT DN50 | 1,4401
TpoC, 24 600 2,1 G1,5”
C rpy3om 1,9"NPT
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Tabnuua 86
Tun 30HAa KoakcuanbHbin | [BOHOM Tpoc D4 Tpoc &8 [BonHoM
TpOC B4 cTepxeHb D8
Marepuan PTFE PFA PTFE  npu
pasgenutens ANMHe
cBbile 1,5 M
Mpys HeT @40x80 @25x100 40x260 HeT
12X18H10T | 12X18H10T | 12X18H10T
BuHToBOM BuHToBOM BuHToBOM
Kpenex Kpenex Kpenex
(304) (304) (304)
3aXMMHas HeT 12X18H10T | 12X18H10T | 12X18H10T | HeT
BTYJKa
BHeLWHuit BUA > | C ]WI = —
30HAa —
28_
h
o - ﬁ D H
MpumeHeHune | XuaokocTb JKnOKoCTb + Cbinyyme

Hactpoika, KOHTponb paboTbl M MOMyYyeHWe WHGOpMauuM YpOBHEMEPA MOXET
OCYLLECTBMATLCS C MOMOLLbHO:
- KOMMbIKOTEPA C YCTAHOBMEHHBLIM NPOrpaMMHbIM 0b6ecneveHnem EView?;
- gucnnes.
MporpammHoe obecrneyeHre BKMIOYEHO B KOMMAEKT NOCTaBKU.

HART- mogem ans nogkntoyeHns ypoBHeEMEpPA K KOMMbIOTEPY, B KOMMMEKT NOCTaBKW He

BXOWT.

[ucnneit BXOAWT B YPOBHEMEP ONPEAENEHHOTO UCMONHEHMS.
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1.7 KondpurypupoBaHue ¢ nomowubto MO EView2

2.834.002 P3

EView2 - at0 nporpamma nog OC Windows, npefHasHayeHHast Anst QUCTaHLMOHHON

HACTPOIIKM 1 0TOBpaXEeHMUsi NOKa3aHWin YpoBHEMEpA.

CuctemHble TpeboBaHKS:
OC: Windows 7 /8/8.1/10 (32/64 bit);
OnepatunBHas namsTb: MUHUMYM 4 [6, MeCTo Ha xecTkom gucke: 3 6.

[1ns ycTaHOBKM NporpaMmbl 3anycTute gainn "eview2_v2.2.14.169.exe"

[ns Bbibopa nHTepdeiica noaknoyeHust npubopa Haxmute «Add Networky. Beibepute
3apeicteoBaHHbin COM nopt (COM 1, 2, 3 ...n)

R |

Select comport:

Timeout time:

Maore =

o4 e

X con

PucyHok 16 - 3anyck nporpammbl EView?2

[ing ycTaHOBNEHUs CBA3N C YPOBHEMEPOM LUEMKHUTE MbIWWKOM Ha kHOnKe «Detecty.
[NapameTpbl ypoBHEMEpPA aBTOMATUYECKU 3arpy3saTcsd B mporpammy. Haxatue kHonku "Device
Settings" oTkpbIBaET yAaneHHbIN JOCTYN K YCTAHOBKE NapaMeTpOB HACTPOMKM.

Ha oucnnee ByayT 4OCTYNHbI CReaytoLLme yHKLMK:

- «Device Identification» (naeHTMdMKaLMS yCTPONCTBA);
- «Application» (npunoxeHue);
- «Measurement configuration» (KoHMrypawums nsmepeHuii);

- «Outputs» (BbIxogbl);

- «Measurement optimization» (onTUmMmM3aLms U3mMepeHni);
- «Tank/Silo parameters» (napameTpbl pesepsyapa);
- «OC-Table» (Tabnuua nepecyéta);

- «Advanced» (0ONONHWTENbHBIE HACTPOWKN);

- «Load from file» (3arpyauTb u3 tpanna);
- «Save to file» (coxpanuTb B (haitna);

- «Save all parameters» (CoxpaHWTb BCE NapameTpbl);
- «Refresh» (0GHoBUTD);

- «Send» (0TnpaBuTb).
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Device (HT700 - MicroTREK) Device (HT700 - MicroTREK)
Device Identification
Application
Measurement configuration
Outputs Device: HT700 - MicroTREK
Measurement optimization Manufacturer: Hivelco
Tank/Silo parameters Serial Number: 588
OC-Table Date: 08.07.2022
HW Ver: 0301
SW Ver: 0:3.03 (3.5)
Advanced Load from file... Save to file... [Jsave all parameters Q* Refresh . 4= Send
COM3 Opened. IDLE  Device is unlocked

0630p nonb3oBaTeNbCKMX PYHKLMI Nporpammbl EView2

PucyHok 17 — SkpaH rnaBHOro MeHto nporpammbl EView?2

B Tabrmue 9 npeactaBneH 0630p BCex MOMb30BATENbCKMX (DYHKUMIA (MapameTpos),
KOTOpble JOCTYMNHb! B MeHI0 nporpaMmbl EView2. [lnana3oHsl 4ONYCTUMBIX 3HAYEHUN YKa3aHb! B
Buae «X_min ... X_max». 3HayeHMs MO ymon4aHuo B cTonbue «auanasoH 3HAYeHUs»
BblAENEHbI XMPHBIM LLPUATOM.

26



2.834.002 P3

Tabnuua 9 - lNonb3oBaTtesnbekue yHKLMM nporpammbl EView?2

®yHKLUUM [lnana3oH 3HayeHun Onucanue
1. OCHOBHble NapameTpsbl
1.1 BbicoTa Beeaute 3HaveHne ot 0 oo BbicoTa pesepsyapa sBnsercs
pesepByapa 24 000 MM 6asncom ans u3MepeHns YpoBHs 1 ans
«Zero-level dist.» B cOOTBETCTBUM C TOKOBOTO BbIX0Aa
33K330M BbicoTa pe3epByapa onpeaensetcs

KaK pacCcTOsiHUE MEeXTY HVKHEN KPOMKOW
YPOBHEMepa W KOHTPOMBHOM TOUKOM Y
OCHOBaHMS pe3epByapa (TouKa NpoeKLmm
YCTaHOBMEHHOIO YPOBHEMEPA Ha AHMLLE
pesepsyapa).

lMpumeyaHue: YpoBHemep He byaeT
N3MepSATb 3HAYEHUS], HAaXOAALMECS BHE
YCTAHOBIIEHHOIO AnanasoHa

1.2 MepTBas
30Ha «Minimum»
BH/MAHWE!!
BaxkHbliA
napameTp

Yka3blBaeTCsi B COOTBETCTBUM
c Tabnuuen 2.

MepTBas 30Ha — 9T0 MUHUMaNbHOE
He U3MEPSIEMOE PACCTOSHME OT
YNIOTHUTENBHOM MOBEPXHOCTU LUTYLIEPA
(hnaHua) ypoBHeMepa [0 NOBEPXHOCTH
NpoAayKTa.

[1nsi MepTBOWN 30HbI BbIXOAHOW
CUrHan OTCyTCTBYET.

1.3 MakcumanbHbIv
npeaen avanasoHa
n3MepeHns

BeeawuTte 3HaueHune ot 0 o
OJIMHbI 30HAA
0

MakcumanbsHoe 3HayeHne
[manasoHa n3mepexns npubopa MoxeT
ObITb OrpaHNYEHO 3TUM NapamMeTPOM.
CurHarbl, nonyyeHHble 3a npegenamu
YCTaHOBIEHHOMO PacCTosHUS, He ByayT
obpaboTaHbl. Ero 3HaveHne
paccYNTLIBAETCS OT NMOCKOCTU HXKHEN
YNMNOTHSAOLLEN NOBEPXHOCTY
MeXaHW4eCcKoro coeauHUTens (B cryyae
(PNaHLEeBOro UCMOMHEHUS OT HIDKHEN
NNOCKOCTb hraHua).

[ICTaHLMOHHY!0 BIIOKMPOBKY MOXHO
OTKITHOYMTb, YCTaHoBMB napametp B "0". B
9TOM Crly4ae YCTPOMCTBO BblaacT
LEenCTBUTENbHBIN PesyrbTaT Mo Beew
ONWHE JaTymka.

1.4 MNocTosHHas
BPEMEHM

«Damping time»

Beegute o1 0 00 999 ¢
10 ¢

MapameTp unbTpaLuum BbIXOAHOrO
CUrHana Cny>uT Ans ycpeaHeHus
nokasaHui aAns 6ypraLmX X1aKoCcTeN.
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®yHKLUUM

[lnana3oH 3HayeHun

OnucaHue

1.5 [InnHa 3oHaa
«Probe length»

Beegute o1 100 o 24 000 mm
(dpakTyeckast AnvHa 3oH4a)
B cooTBeTcTBUM C

3akasom+100 mm

YCTaHOBNEHHOE 3aBOACKOE
3HayeHme. lNpu M3MEeHeHUN AnnHbI 30HAA
(Mpw yKopa4mMBaH1M TPOCOBOTO 30HAA)
HeobX0A4nUMO BBECTU HOBOE 3HauYeHMe
+100 Mm. MoXHO ykasaTb BENUYMHY
BonbLuyto, Yem hakTudeckas AnvHa
30H4a (Ho He 6onee 24 000 Mm).

1.6 MocTosiHHOE
3Ha4eHue
TOKOBOIO BbIX0Aa
«Fix output
current»

Beegute ot 3,8 0o 22 MA
4 MA

YcTaHaBnmBaeTcs (OMKCMPOBaHHbIe
TOKOBbI BbIXOZ, Nepegaya TOKOBOrO
curHana He paboTaeT, 1 B TOXE BpEMS
BriokupyeTcst curHan o 06 HeMCnpPaBHOCTM
npubopa.

Onums oTKpbITa, €Cnv BolbpaH
«Manual» B nyHkTe 3.1.

2. OTobpaxaemble 3Ha4eHus

1 €JUHULI N3MEPEHNA

2.1 Bbibop cuctembl
N3MEPEHMI
«Calculation system»

Bbibepute: Metric (EU),
Imperial (US)
Metric (EU)

dakTYeckue eanHNLbI U3MEePEHUs
(onnHa, 06beM, BEC) M3MEHSIOTCS B
COOTBETCTBUM C YCTAHOBIEHHOM
cucremon n3mepeHus. Mpu yctaHoBke
UMW U3MEHEHUN eWHUL, U3MePEHNS
CHavana HeobxoauMmo BbibpaTh cucTeMy
e[/HNL, a 3aTeM TOIbKO NOCHIe 3TOro
MOXHO YCTaHOBUTb (PAKTUYECKYHO
UCMONb3YEMYIO eMHNLY.

2.2 EqnHnup
N3MepeHus

OMUHbI
«Engineering units»

Bbibepute: M, CM, MM,
OHOVMbI, (OYTbI UM NpoYne
M

EanHnubl namepeHus AnuHbI AN
onpegeneHus ypoBHs npogykra. Kpome
CTaHOAPTHbIX e4UHUL, U3MEPEHNSt MOXHO
yKa3aTb Nonb30BaTesNbCkue eanHuLbI.

[onb3oBaTernbCekue eanHnLbI
onpenensioTcs B oyHKLmm 2.9.

[MonHbIN CNINCOK JOCTYMHBIX BENUYUH
CM. B nporpamme EView?2.

2.3 EqnHuupl
N3MepEeHUs
obbema
«Volume unitsy»

Bbibepute: nuTp, M3, rannoH,
Bappenb, nnu npove
nTp

EanHuubl nameperns obbema
0N onpefeneHnst 3anoHEHHOTo Ui
He3anonHeHHOro obbema nNpoaykTa.

YcTponcTeo npeobpasyeT
N3MEPEHHbIN YPOBEHb B 06BEM NyTEM
pacyeTa. 310 jenaeTcs C NOMOLLbI0
HENUHENHON (DYHKLMK, 3aBUCALLEN OT
YPOBHSI.

[MOMHbIN CMCOK AOCTYMHbIX BENMUYMH
CM. B nporpamme EView?2.
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OyHKUMM [lnana3oH 3HayeHuu Onucanune
2.4 EqnHnub BbibepuTte: Kr, TOHHa YcTponcTBo npeobpasyeT
n3MepeHns WK Npoumne N3MEPEHHbIN YPOBEHDL B BEC NYTEM
Beca «Mass units» | kr pacyeTa. 310 JenaeTcs C NOMOLLbIO

HEeIMHENHON (DYHKLMK, 3aBUCSLLEN OT
YPOBHS.

[MOMHbIN CMIMCOK JOCTYMHbIX BENMUYMH
CM. B nporpamme EView?2.

2.5 Bbibop pexuma
pabotbl «Operating
mode»

Bbibepete: namepeHue
YPOBHSI B XXWAKNX U
CbINy4mnx cpeaax
WU3mepeHue ypoBHSA B
XUOKMX cpepax

3nech 3a1aeTcs OCHOBHas
XapaKTepucTvka U3MepsieMoit cpefpb!.

N3mepuTenbHble BO3MOXHOCTY
nNprbopa CyLECTBEHHO Pa3NnyalTCsa B
3aBMCUMOCTY OT 3TOM XapaKTePUCTKA
cpeqpl.

2.6 EqnHMLbI BuibepeTe: °C unm °F 3pech BblbMpaeTcs eauHMLa
N3MepeHus °C N3MepeHNs TemnepaTypbl.
Temneparypb!

«Temperature»

2.7 Namepsiembin BbibepuTe: [NepBuyHasi nepeMeHHas.
napameTp "Distance" (PaccTosHue); YCTPOWCTBO U3MEPSIET PACCTOSIHUE,
«Measurement "Level" (YpoBeHb); ocCTanbHble napameTpbl U3 crucka

mode (PV source)»

"Volume" (O6bem);
"Mass" (Macca);

PACCUNTLIBAIOTCA HA OCHOBE YKa3aHHbIX
NapaMeTpoB pe3epByapa i XapaKTepucTUK

"Ullage volume" cpeabl.
(He3anonHeHHbIN 06beM).
2.8 Namepsiembin Buibepure: BTopuyHas nepemeHHas.

napameTp
«Secondary value
source (SV)»

"Distance" (PaccTosiHue);
"Level" (YpoBeHb);
"Volume" (O6bem);
"Mass" (Macca);

"Ullage volume"
(He3anonHeHHbIN 06beM).

YCTPOICTBO M3MEPSIET paccTosHIe,
ocTarbHble NapameTpbl U3 CricKa
PACCUYMTLIBAIOTCA HA OCHOBE YKa3aHHbIX
NapameTpoB pe3epByapa 1 XapakTepuCTUK
cpefpl.

2.9
lNonb3oBaTenbckue
€QMHULbI

«Optional Unity

[aHHas yHKUMS nosBsSeTCS, eCnu
TOMNBKO B (PYHKUMM 2.2. «EANHMLBI
N3MepeHUst AnnHbI» BblOpaHbI
nonb3oBatenbekue («custom unity).

2.10 HanmeHoBaHue
eauHuubl «Units
name»

BeeauTe YeTbipe cMMBONA

HaumeHoBaHWe eauHMLb
n3MepeHns (0o 4 CMMBOMOB).

2.11 KoadpcpmumeHTt
nepecyeta
«Conversion factor»

BeBeaunte 3HavyeHune
o1 0,001 oo 100

1.0

KoadphmumeHT nepecyeTa B MM.

[Mpumep:

[Mpu koathuumenTe nepecyeta =10,
nonb3oBaTternbckas eanumua =10 m.

[Mpu koadpcpmumeHTe nepecyeta =0.1,

nonb3oBatenbckas egunanya =0.1 m.
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[lnana3oH 3HayeHun

Onucaxue

2.12 Hactpomka BbibepuTe: B npoBrnemHbIx cry4yasx MOXHO
9X0-CurHana "Highest amplitude™ BbIOMpaTb MeXay 3X0-CuUrHanamu,
«Selection of (MakcumanbHas CO37aBaeMbIMM BO BPEMS N3MEPEHMS
Echo» amnnutyaa); ans obecneveHnst ctabunbHoro
"First" N3MEPEHMS.
(MepBbIA UMNYALC);
"Second"
(BTopo# umnynsc);
"Last"
(MocneHwin MNynsC)
3. HacTpowka TOKOBOro BbIXOAHOrO CUrHana.
3.1 BapuaHr Bbibepure: B pexume "Auto” (ABTOMaTM4ECKMI)
TOKOBOTO BbIX0Aa «Autoy» (ABTOMAaTUYECKUR); BbIXO4HOW TOK M3MEHSEeTCA
«Current generator | «Manual» (Bpy4Hyto) NPONOPLMOHANBHO N3MEPEHHBIM
mode» 3HaveHusaM (4...20 MA).
B pexume "Manual" (Bpy4Hyto)
MOCTOSIHHbIN TOK, YCTaHOBIIEHHbIN B
napameTpe «Fix output current» nyHKkT 1.6,
NPUHYOUTENBHO YCTaHaBMBAETCS Ha
TOKOBbIM BbIXOZ, B OCHOBHOM NPUMEHSIETCS
LN TECTUPOBAHUS.
3.2 TokoBbIn BbIXx04 | BoibepuTe: «Hold» - coxpaHsieT nocrnegHee
npw ownbke «Error | «Holdy; n3MepeHHoe 3HaveHue (4...20 MA); 3,8 MA
indication by the 3,8 MA; n 22 MA coxpaHsieT ykazaHHOE 3HaueHue
current output» 22 VA [0 Tex rop, noka npucyTcTeyeTt
HEeWCnpPaBHOCTb.
3.3 lLkana ans 4 mA | Beegute 3HayeHue ot 0 mm** OTO 3HaYeHMe COOTBETCTBYET
«Assignment of 4 [0 3HaYeHUs:, BbIGPAHHOrO B | TOKOBOMY CUrHany B 4 MA.
mA» nyHkTe 3.4 «Assignment of 20 ** [MM] - 3aBMCUT OT BblBPaHHbIX

mA»
B cootBeTCTBMM C 3aKa3oMm

eanHuL

3.4. lLikana ana 20
MA «Assignment of
20 mA»

BBeauTe 3HauyeHne bonbluee,
4eM 3HayeHue, BbibpaHHOE B
nyHkTe 3.3. «Assignment of 4
mA» (He bonee BbICOTb
pesepByapa Wi 3Ha4YeHNs 13
TabnmLbl MaKcMMarbHbIX
3HAYEHUI™*)

B cooTBeTCTBUM C 3aKa3oM

JTO 3HaYeHWe COOTBETCTBYET TOKOBOMY
curHany B 20 MA.

JTO 3HaYeHue OOMKHO OblIThb:

- MEHbLLIE UI PaBHO 3HAYEHWIO,
3agaHHomy B pyHkuum 1.1

- borbLLe, YeM 3HaYeHme, 3aaHHOE B
NMONb30BaTENLCKON (hYHKLMM 3.3.

*** 3aBMCMT OT 3HaY€eHus1, BbIOpaHHOTO B
nyHkTe 2.7 1 2.8 B COOTBETCTBUW
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3.5 3agepxka BoiBoga | Boibepute: OYHKUMS JOCTYMHA TOMBKO ANs
coobLueHus 06 owwmbke | bes 3apepxkm; TOKOBOTO BblX0fa C CUrHanom owubku 3,8 MA
«Error delay» 10; 20; 30 c; n 22 MA.
1;2; 5,15 MWH B TeueHure BpeMeHu 3a0epKK1 Ha

BbIXOJE YPOBHEMEPA COXPaHSETCS
nocnegHee n3MepeHHoe 3HaveHue. o
NCTEYEHWUN 3TOrO BPEMEHW BbIXOAHOM CUrHan
paseH 3,8 unu 22 MA. Ecnu B TeyeHune
BPEMEHY 3aEPKKN MPUYMHA OLUIMOK
YCTPaHeHa, TO YypOBHEMeEp BO3BpALLAETCH K
HopManbHoN paboTe.

4. Clonb3oBaTten

bCKWE aHHbIE

4.1 Hart-agpec «HART
Device Short Address»
0

Beeawute agpec
or0p0 15

YHVKanbHbIV aapec YCTPOMCTBa, Mo
KOTOPOMY YCTPOMCTBO MOXHO
NOEHTU(ULMPOBATL U YNPaBNATb UM Yepes
wuHy HART:

0: aHanoroBbIN BbIXOA aKTUBEH
(Nepeaaya no TOKOBOM NeTrie akTuBHa, 4...20
MA);

1...15: aHanoroBbI BbIX0A HEAKTUBEH
(HeT nepefjauM no  TOKOBOW  MeTre,
NOCTOSIHHBIN TOK 4 MA), MHOrOTOYEYHbIN.

4.2 Homep
npubopa «Tag»

00000 01

OTOT NapameTp HasHavaeT
WAEHTU(VKALMOHHBIA HOMep YpOBHEMEpa.
MoxHo BBecTy TekcT (7o 8 cumsornos ASCII).

4.3 OnucaHve

31a (PYHKUMS MOXET NCMOMNb30BaTHCS

«Descriptiony 19 TOro, YT00bl BBECTY JOMONHUTENBHBbIN
TekcT (Ao 16 cumsonos ASCII).

4.4 CoobuieHue ITa (DYHKLMS MOXET MCMOSb30BaTLCA

«Message» ANs TOro, YToBbl BBECTU AOMNOMHUTENbHbIA

KommeHTapuit (4o 32 cumsonos ASCII).

4.5 PernctpaunoHHbid | TONbKO NpocMoTp OTOT  napameTp  CNyXUT AN
Homep «Device ID» (M3MeHSATb Henb3s) WOEHTUUKALMKL YPOBHEMEpA.

4.6 Tun TonbKo npocmoTp /ioeHTUdMKALMOHHBIN ~ HOMEp  TwMa
PerucTpaLmoHHoro (M3MeHATb Henb3s) npeobpasoBarenein ¢ nogaepxkon HART.

Homepa «Device type
ID»

31




[MpogomkeHue Tabnuupl 9

2.834.002 P3

®yHKLUUM [lnana3oH 3HaYeHnn Onucanue
5. MapameTpbl Ans CHOKHbIX YCIOBUN
5.1 dopma Bbibepure: CoaepxuT BbIOOP TUMYHOM
pe3epayapa - «Output Conversion table» 6a3080i HOPMbI KOHTEHEPa ANS
«Tank Shape» (Tabrmua npeobpa3oBaHns); m3mepenns obvema.
- «Standing cylindrical tank
with dome bottom»
(BepTuKanbHbIN
LMITMHAPUYECKNIA
pe3epByap C KynosbHbIM
AHOM);
- «Standing cylindrical tank
with conical bottom»
(BepTukanbHbIi
UMIMHAPWYECKIIA pe3epByap
C KOHUYECKIM HOM);
- «Standing rectangular tank
with or without chute»
(BepTukanbHbIi
NPAMOYrOfbHbIN pe3epsyap ¢
unn 6es ckara);
- «Lying cylindrical tank»
(TopM30HTanbHbIiA
LMNUHApuYeckuin 6ak);
- «Spherical tank»
(Cdpepmyeckui pesepyap)
5.2 dopma gHa Bbibepute: 0, 1,2, 3 HasHaueHne TUMoBbIX KOHCTPYKLMIA
pesepByapa 0 [Ha pe3epByapa KOHKPETHOMY TuMy
«Bottom Shape» pesepByapa 4ns TOYHOro pacyeTa
obbema.
TouHas hopma Koaa HaCTPOKY
NoKa3saHa Ha PUCYHKe B NPUIMOXEHNN
EView2.
6. Tabnmua HacTpoiiku nprbopa Ans uamepeHns obbema
6.1. Tabnuua Bbibepute BapuaHT OTa  (OyHKUMA  MCronb3yeTes  ans
npeobpa3oBaHus | Npeobpa3oBaHMs COrnacHo 3adaHus Tabnuubl nepecyeTa «ypoBeHb —
«Output nyHKTY 5.1 0bbem».
Conversion table» | OC-Table
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1.8 bbIcTpas HacTponka: npuvep 1

Tabnmua 10 - MuHUMarnsHO HeobxoayMble NONb30BaTENLCKME (YHKLMN

[Monb3oBaTenbekue Onpegenexue
PYHKUMM
1.1 BbicoTa pesepsyapa
1.2 MepTBas 30Ha
2.7 amepsiemblin napameTp
31...34 TOKOBbIN BbIXOA,
6.1 Tabnuua npeobpas3oBaHns

(anst usmepeHmns obbema)

3HayeHus dns bbicmpoli HacmpoUiku
M3amepsiemblit napameTp — ypoBeHb (cM. EView2 yHkums 2.7)

BuicoTa pesepeaypa (n.1.1)

2.834.002 P3

I

Bl A A
Meptean
Boanyx 3oHa (n.1.2)
Y —
} I max (n.3.4) e
(poayi 1 TOKOBbIN §
BbIXO[ 2
=
[
=
v Imin (n.3.3)
Y

t

PucyHok 18 — OCHOBHbIE yCTaHaBMMBaEMble NapaMeTpb
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Tabmmua 11 - TunoBble HACTPOMKM

Tun 30oHAa: [1BoiiHOM TpOC B4 MM

V13mepsiemblii NPOAYKT: Boga (auanektpuyeckas npoHuLaemocTsb & = 80)
BbicoTa pesepsyapa (n. 1.1): 10 000 Mm

MepTBas 30Ha (n. 1.2): 150 mm (ans aBoiHoro Tpoca @4 Mm)

[nuHa 3oHga (n. 1.9): 9 000 MM (He n3meHsITe, ecrnun He TpebyeTcs)

BbicoTa pesepByapa: cM. Nonb3oBaTenbckoe MeHo . 1.1 0BblYHO onpedensieTcs, kak
(haKTi4yeckast BbICOTa pesepByapa U 3Ha4eHue, HaCTPOEHHOE NPOU3BOANTENEM YPOBHEMEpPA
(B COOTBETCTBMM C 3aKa30M).

3ayem 3adasamb 8bicomy pe3epsyapa?

Ecnn npourHopupoBaTb YCTAHOBKY BbICOTbI pe3epByapa M COXPaHUTb 3aBOACKYHO
HaCTPOMKY, TO MeXOy HWXHUM KOHLOM 30HAA M OHWLEM pesepByapa OyaeT paccTosHue, rae
N3MEpEeHNe HEeBO3MOXHO; MpW 3TOM, eCrii YpoBeHb NpoaykTa BydeT nonagatb B 3Ty 30HY, TO
BbIXOZHOW CUrHan ypoBHeMepa byaeT COOTBETCTBOBATb AJIMHE 30HAa.

Ecnu 3agatb hakTUyeckyto BbICOTY pe3epByapa, TO Npy NonagaHnv ypoBHS NPOayKTa B
He 13MepsieMYIO 30HY BbIXOAHOMW CUrHan ypoBHemepa ByaeT co0TBETCTBOBATbL (PaKTUYECKOM
BbICOTe pe3epsyapa (CM. pucyHok 19).

1 - BbicoTa pesepsyapa
2 - Viamepsiemas BbicoTa
0% | [f00% [0% | froo%]  (3@mporpamMmupoBaHo
Npon3BoanTENEM)
: 3 - He namepsemblie
2 _ 30HbI
1 ' 4 - C yyeToMm
’ (PaKTUYECKOW BbICOTBI
1100%| [ 0% |  pe3epsyapa (1),
PaccTosnneYposens  331aHHON

100%| | 0% none3oBateniem B . 1.1.
""""" Paccroswme Yposes ~ 5-TOMbKO C y4eTOM
4 OJMHbI 30HAa,
HaCTPOEHHOW
npoussoauTenem
Bn. 1.5.

PucyHok 19 — [NosicHeHWe pa3nuums Mexay 3aBOLCKON HACTPOMKOM M (DaKTUYECKOA
BbICOTOW pe3epByapa
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Tabnuua 12 - MNMpumep 2 (daktnyeckas BoicoTa pesepsyapa — 10 000 mm,
anvHa 3oHga — 9 000 mm)

LWar [eicrtare 3HaueHus
1 Haxmute «Detect» ans nogknodeHns K yposHeMepy OBHapyXu1TCS YypOBHEMED
2 HaxmuTe «Device Settings» ans Bxoaa B MEHIO [10SIBUTCS MEHIO HAaCTPOeK
HacTpoek
3 Bbibepute pasgen «Measurement configuration»
4 BBeauTe 3HayeHWe BbICOTbI pe3epByapa B napaMeTp 10 000 mm
«Zero-level dist.»
5 BBeguTe 3HauyeHve AnvHbI 30HAa B napameTp 9000 mm
«Probe length»
6 HaxwmuTe kHoMKy «Send» Ansi CoxpaHeHUst HOBOro
3Ha4eHust

MepTBasi 30Ha: CM. NOMb30BATENBCKOE MEHHO M. 1.2.

Pa3nunyHble 30HAbI UMEIOT pasHble MepTBble 30HbI, UX BENMYMHBI YKasdaHbl B N.1.3.2,
Tabnuua 2.

[Toyemy gaxHa Hacmpolika Mepmeoli 30Hb1?

BHyTpu MepTBOM 30HbI U3MEPEHNS HEBO3MOXHbI.

MepTBas 30Ha BBeeHa Ans UCKMYEHNS NOXHBIX NOKa3aHWi («13MepeHrey» paccTosHUS
00 (DUTUHFA, MOHTXHbIX KOHCTPYKUMA 1 T.M.). [pn HaxoxaeHun npogykta B MEPTBOM 30He
nporpamma EView?2 byaeT nokasbieaTe Mapkep «Pe3epByap 3anoriHeH» 1 «YPOBEHb MOTEPSIHY.

Kak ycmaHosums aHao208b1l mokoabili 8bI1x00?

Cmotpute nosnb3oBatensckoe meHw n.1.3.1 — n1.3.4. 3w QyHkumin nossonser
nonb30BaTenam Hactpausartb MUHUMansHoe (4 MA) 1 MakcumansHoe (20 MA) 3HayeHKe LKanbl
aHarnoroBoro TOKOBOrO CUrHamna, KoTopble AOMKHbl HAXOAMTLCA B Npefeniax akTWBHOW 30Hb
n3mepeHus. Ecrv curHan notepsiH, TO Ha BbIXOLe NOSIBUTCS BbIBpaHHbLIN curHanm owmbku.

Mpumep 3 (cm. Tabnuuy 13)
BbibepuTe TV N3MEPSIEMOrO MapaMeTpa — «YPOBEHbY, KOTOPbI OyAeT M3MEPSATLCS OT

OCHOBaHusi pe3epByapa. BbibepuTe TOKOBbIN AnanasoH 4...20 MA ¢ curHanom oLwmbku 22 MA.
Bbibepute ntobble OONYCTUMblE MUHMMANbHOE W MakCUMarbHOE 3HadeHue [ans

LUKanbl.
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Tabnuua 13 - Mpumep 3
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LLar [eictare 3HaveHust

1 HaxmuTe «Detecty ana noaknoyeHus K [osiBuncs ypoBHeMep
YPOBHEMEDY

2 HaxmuTe «Device Settings» ans Bxoga B [10SIBAINOCE MEHIO HACTPOEK
MEHIO HaCTPOEK

3 Bbibepute pasgen «Measurement configuration» | 3agaiiTe senuunHy «Levely
W YKXKUTE HEOBXOAMMbINA U3MEPSiEMbI NapameTp (ypoBeHb)

B «Measurement mode (PV source)» nnu
«Secondary value source (SV)»

4 Bbi6epute pasgen «Outputs» u ykaxute 3apante BennumHy «Auto»
PexuM TOKOBOro Bbixoaa B «Current generator (aBTOMaTMYECKMIA)
mode»

5 Bbibepute curhan owwmbkw «Error indication by 3apaiTe BenmumHy 22 MA
the current output»

6 HaxmuTe Ha obnactb Habopa AaHHbIX n. 3.3: Cenvac 3agaHo «0,0 m»
«Assignment of 4 mA» cornacHo BbibpaHHo B
Lware 3 nepeMeHHow

7 BbibepuTe HOBOE 3Ha4eHMe, koTopoe ByaeT 3apanTe 3HayeHune «1,0 Mm»
cooTBeTcTBOBaTh 4 MA.

8 HaxmuTte Ha obnactb Habopa AaHHbIX Nn. 3.4: Cenyac 3agaHo «6,0 my.
«Assignment of 20 mA» cornacHo BbibpaHHo B | (o ymonyaHuio 6 000 Mm)
ware 3 nepeMeHHom

9 Bbi6epuTe HOBOE 3HaueHue, koTopoe byaeT 3apaite 3HaveHme «8,850 m»
cooTBeTcTBoBaTh 20 MA

10 HaxmuTe kHomky «Send» Ans coxpaHeHns
HOBOTO 3Ha4YeHus

Hacmpotika mabnuysi npeobpa3osaHusi

CMOTpM nonb3oBaTenbckoe MeHto M. 6.1.

Onsa  u3mepeHuss obbema HeobXoaWmo NpeaBapuTenbHO  co3datb  Tabnuuy
npeobpa3oBaHust YpOBHA C NOMOLUbO nporpamMmbl EView2. Anroputm cosgaHns Tabnuupl
pacyeTa obbema npueedeH B Tabnuue 14. Pesynbrathl pacyeta obbema npeacTaBneHbl B
Tabnuue 15.

Tabnuua npeobpa3oBaHMs 3afaeT COOTBETCTBUE 3HaUYeHW 06bema M YpoBHS. B cryyae
aCMMMETPUYHBLIX pe3epByapoB, HampuMep, pesepByapbl C BOTHYTbIM OHULLEM, TOYHOCTb
0bbemHoro u3mepeHnst OygeT 3aBMCETb OT YMCra BBEAEHHbIX Map «YpPOBEHb — OOBLEMY.
MakcuManbHO Yncno nap 3HaveHuin — 20. Mexay ABYMSt COCEQHUMM 3HAYEHWAMU YPOBHS 06bEM
onpenenseTcs ¢ NOMOLLBH NUMHENHON UHTEPMONALMM.

Tabnuua npeobpasoBaHns MOXET ObITb MCMOMNb30BaHA 15 U3MEPEHNS MaCChl.
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Tabnuua 14 - Anroputm cosgaHus Tabnuupl pacyeta obbema
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[Lar

[enctsue

1

[MogknounTech K npubopy

Haxmute «Device Settings» ans Bxoaa B MEHKO HACTPOEK

Bbibepute pasgen «Applicationy

Alwin

Bbibepute «Engineering units» (Eannuua namepenus
OnUHbI) . 2.2

Bbibepute pasgen «Measurement configuration»

Bbibepute «Zero-level dist.» (BbicoTa pesepsyapa) n. 1.1

Bbibepute «Minimum» (MepTBas 30Ha) n. 1.2

Bbibepute «Probe length» (dnvHa 3oHga) n. 1.5

OO |N|O|O

Bbibepute «Volume Unity (Eauumua namepenus obbema) n.
2.3

Bbi6epute pasnen «Output Conversion table» (Tabnuua
npeobpasoBaHus) n. 6.1.

Cwm. crieaytoLLyto Tabnmuy

Tabnuua 15 - Tabnuua pacyeta obbema

[TyHKT 1 2 3 4 5
YpoBeHb, MM | 0 200 750 1000 5600
Obbem, m3 0,0 0,5 1,0 15 16,8

* MakcumManbHbIM ypoBeHb = (BbiCOTa pesepByapa — Mepteas 30Ha) = 6 000 - 400 =
=5600 MMm, 4TO 3KBMBarEHTHO 0Bbemy 16.80 m3

[NpymeyaHve:

YpoBeHb MOXET ObITb M3MepeH B auanasoHe 3HadeHun ot 200 go 5600 mm. Korpa
YPOBEHb NPOAYKTa NOHWKAETCS HUKE KOHL@ 30HAa, TO YypoBHEMep 0TobpasuT 3HaveHre 200 M.
3HayeHVe MepTBON 30HbI 3aBUCUT OT MOHTaXa 1 TUna 3oHaa (cM. n. 1.3.2 Tabnuua 2).
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Tabnuua 16 - Mcnonb3osaHue TokoBoro Bbixoda 4...20 MA ans nsmepeHns obbéma

War | dencrtame 3HaveHve
1 Bbibepute pasgen «Measurement configuration»
2 Bbibepute pasgen «Measurement configuration» u ykaxute «Volume» (O6bem)

HeobxoauMbI n3MepsieMbl napameTp B «Measurement mode
(PV source)» unu «Secondary value source (SV)»

3 Bbibepute pasgen «Outputsy

4 HaxmuTe Ha obrnactb Habopa gaHHbIx M. 3.3: «Assignment of 4
mA» COrnacHo BbIBpaHHON B Luare 2 NepeMEHHON.

5 Bbibepute 3HauyeHue, koTopoe byneT cootBeTcTBOBaTH 4 MA. | 0.50 m3

6 Haxmute Ha obrnactb Habopa gaHHbIx M. 3.4: «Assignment of
20 mA» cornacHo BblGpaHHO B Lare 2 nepeMeHHoM

7 BbibepuTe 3HaveHue, kotopoe byaet cooteeTcTBoBaTh 20 MA. | 16.80 M3

8 Haxmure KHOMKY «Send» ans COXpaHeHd HOBOIo 3Ha4YeHnA

1.9 KoHdpurypupoBaHue ¢ ucnonb3oBaHWeM gucnnes

OCHOBHble MapameTpbl ypoBHEMepa MOryT ObiTb YCTAHOBMEHbI C MPUMEHEHMEM
oucnnes. Mo ymonuyaHuo Ha gucnnee Moaynst BbIBOAUTCS M3MEPEHHOE 3HAYEHME TNaBHOro
napameTpa (0T KOTOPOro pacCunUTLIBAETCS BbIXOAHOM TOK). Kpome Toro, Ha LcpoBOM Aucnnee
nveetcs baprpad.

[porpaMMmpoBaHNe  MPOMCXOOMT B TEKCTOBOM MeH. HaBuraums B MeHH
ocyLLecTBrsieTes ¢ nomoLupto krasuiw &/ &/ /1 ©,

[Oucnnen sBnseTcs ObiCTpOCbeMHbIM.  [ucnnen  paboTaeT € MCMOMb30BaHUEM
TexHonorum JKK-gucnnes, nosToMy OH [OSMKeH ObiTb 3alulieH OT MpSIMOro  TEMSoBOro
BO3AENCTBUS W MonadaHns NPsSIMbIX CONHEYHBIX Ny4elt, BO n3bexaHne ero Bbixoda M3 CTPOS.
Mpy HEBO3MOXHOCTWN OBECMEYEeHMs TakoM 3almTbl  AuUCnnein HeobXoauMo OTCOEAMHUTL  OT
npubopa.

Mocne BKNIOYEHUS ypOBHEMEPA Ha AnCnnee 0TobpaxarTCs pesynbTaThl U3MEPEHHS.

[py NOOKMOYEHUN K YPOBHEMEPY BHELLHEr0 YCTPOWCTBA ANS NPOrpamMMUPOBAaHUS Mo
npotokonly HART, B HUxHeit Yactn aucnnes nosisutcst coobuieHne «KREMOTE MODE». B atom
pexume n3mepeHus ByayT OBHOBRATLCS B COOTBETCTBMM C 3anpocamut BHewHux HART
yctponcts. Ecnm BHewHee HART ycTponcTBO He OBHOBMSIET HACTPOWKM B YpPOBHEMEpE, TO
n3mepeHune Byget NPoMCXoauTb C NOCNEAHUMI YCIeLWHO BBEAEHHBIMM NapameTpamu.

BX0z B PEXMM KOHAMrypvpOBaHUS OCYLLECTBNIsIETCS HaxaTveM knasuium .

MepemelyeHre Mo MeHio OCyliecTBnseTcsi Haxarvem knasuw S u . Bbifop
TpeByeMoro napameTpa ocyluecTensietcs Haxatvem knasuwn ©. BosepaT B npegbiayliee
MEHIO OCYLIECTBMISIETCS HakateM knasuwn . Knaeuwu paboTalT Tombko  Mpu
YCTaHOBINEHHOM aucnnee. [pn BXo4e B PEXMM KOHMrypupoBaHus n Be3gencTsum B TeHeHue
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30 MWH YpOBHEMEP aBTOMATWYECKW BEPHETCA B pPeXUM u3MepeHus. Ecrm B pexume

NPOrpaMMM1POBaHNS CHATb UCTEN, YPOBHEMED HEMELIEHHO BEPHETCS B PEXUM U3MEPEHMS.
PyyHoe  KOH(WrypupoBaHue  MMeeT  MPUOPUTET  Bbllle, YeM  YydareHHoe
NpOrpamMmMMpoBaHne, OOHOBPEMEHHO MPOrPaMMMUPOBAHME B 3TUX PEXMMAX BbIMOMHATLCS He
MOXET.
COoOTBETCTBME MYHKTOB MEHKO MPK HACTPOMKe C MOMOLLBID Aucrnes ¢ napameTpam
EView2 npusegeHo B Tabnuue 17.

Tabnuua 17
CmaBHOE MeH MoameHto MapameTp B MO
EView

Basic setup BbiGop cucTeMbl 3MepeHuil 2.1
BbiGOp eanHuL, N3MEpeHIs 2.2
Bbibop Tvina namepsiemoit cpepl 2.5

Measurement config 3mepsieMblin napameTp 2.7,2.8

(OCHOBHbIE HACTPOWKK) OnvHa 30Haa 15
MepTBas 30Ha 1.2
MakcumanbHbIi npeaen ananasoHa 1.3
N3MepeHms

Output setup BapuaHT TOKOBOrO BbIX0Aa 3.1

(HacTpolika BbIXOAHOrO C1rHana) Curtian oumGKu 3.2
CootBeTcTBME 4 MA 3.3
CooteeTctaune 20 MA 3.4

Measurement optimization Bpems gemncuposaHus 14

(onTMM3aLWS N3MeEpeHHs) CmeLleHre nopora uyyscTBUTENBHOCTU «Threshold offset»
Ha 3X0-Avarpamme (tabnmua 7)

Calculation BbicoTa pesepsyapa 1.1
Tabnuua npeobpas3oBaHns 6.1

Service TecToBbIN BbIXOAHOW CUrHAM 1.6
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1.10 OGecneyveHune B3PbIBO3AWMTI

1.10.1. KoHcTpyKTUBHOE 0OecneyeHne B3pbIBO3aWMTDI

1.5.1.1 KoHCTpyKTMBHOE 0BecneyeHre B3pbIBO3ALLMTHI BUAA «B3PbIBOHENPOHULAEMAS
obonoykay

Kopnyc ypoBHemepa (cM. pucyHok 20) ¢ yCTaHOBMEHHbIM B HEM BSIOKOM 3MEKTPOHMKM
nMeeT 06bem 253 cM3 1 UMeeT B3PbIBOHENPOHULAEMbIE COEAMHEHNS C NapaMeTpamMut:

a) pes3bboBble COEAMHEHUS UMEKT He MEHee LWECTU MOSMHbIX HEMOBPEXOEHHbIX
HenpepbIBHbIX BUTKOB 1 cooTBeTcTBYHT TpebosaHuam FOCT IEC 60079-1-2011.

6) umnuHapryeckoe He pe3bboBoe coeanHeHne cootetcTayeT FOCT 22782.6-81:

- AVHA Wenm - He MeHee 12,5 mm;

- lUMpWHa Wwenm - He Gonee 0,15 mm;

- LLIepoXoBaTOCTb NoBepXHOCTH Ra - 6,3 mkm cornacHo FOCT 2789-73.

TpyBHbI BBOZ PUKCUPYETCS B KOPMYCE CTOMOPHBLIM KOMbLIOM.

CTekso ycTaHaBMBaEeTCS B KPbILIKE C MOMOLLBLKO raikut C YNIOTHUTENBHLIM KOMbLIOM.
CoefiMHeHWe ABNSETCS Hepa3beMHbIM.

Matepuans!:

- TPYOHbIN BBOA, WTYLEp, 3arnyLuKka, cTepxeHb — ctanb 12X18H10T FTOCT 5949-75;
- ranka — 116 FTOCT 4784-97;

- BTynka — doroponnact ®-4 TY 6-05-810-88;

- KOpMYyC, KpblLLika kopnyca - cnnas AK 12 TOCT 1583-93.

Kpbliwwka kopnyca cHabxeHa Hagnuebto «MNPEQYIMPEXOEHME — OTKPBIBATb
OTKITKOUMB OT CETW».

YpOoBHEMEP COXpaHSieT CBOM MapameTpbl B3PbIBO3ALLMLLEHHOCTW B Npeaenax HopM,
yCTaHOBMEHHbIX TY 4214-081-00226253-2013, nocne u (unm) B npouecce BO3LENCTBUS
KNUMaTUYeCKuX (PaKTOPOB BHELLHEN Cpeabl NP BEPXHEM 3HAYEHWUW OTHOCUTESTbHON BRaXHOCTY
95 % npu 35 °C 1 Gonee Hu3kux Temnepatypax 6e3 KoHAeHcaLun Bnaru, a Takke BubpaLmii u
BHELLHMX MEXaHUYECKIX BO3AENCTBUN, NPUBEAEHHbIX B . 1.3.2.
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30HA 13My4YaeT MarHUTHbIEe BOSTHbI BbICOKOW YacToTbl. lapameTpbl nanyyeHus (Cum.
Tabnuuy 18) He npeBbiwatoT 3HaueHni, npueedeHHbIX B FOCT 31610.0-2014 n.6.6.1:

Tabnuua 18
O603HaueHre rpynnbl [MoporoBas Bpems Tennosoro [Moporosas
9nekTpoobopyaoBaHNS MOLLHOCTb, BT WHALMMPOBAHUSA, MKC | aHeprust, MKIDK
IIC 2 20 50
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1.10.1.2 ObecneyeHne B3pbIBO3aLNUTLI BUAA «B3PbIBOHENPOHULaeMasa 0605104Ka

+ UCKpoOe3onacHas aneKkTpuyeckas Lenby

B ypoBHemepax C BWOOM B3pbIBO3ALMTLI «B3PbIBOHENPOHMLAEMas obonoyka +
nckpobesonacHas anekTpuyeckas Lenb» B3pbiBo3allmTa obecneynsaeTcs:

- B3PbIBOHENPOHMLI@EMO 0BOMOYKOI, KOTOpask KOHCTPYKTUBHO BbINOMHEHA COrfacHo
n.1.5.1.1.

- UCcKpoDOE30nacHOM ANEKTPUYECKON LIEMbHO, KOTOPasi AOCTUraeTcs 3a CHET OrpaHUYEeHNs
TOKA W HanpshkeHUs B SNEKTPUYECKMX LEensX [0 WX  MCKpobe3onacHblX  3HAYEHMM.
[lononHUTENBHO 3neKTpuYeckasi CXxema dnekTPOHHOro Brioka repMeTr3npoBaHa KoMnayHIoM.

YpoBHEMEpPbI  CEPTUULMPOBAHBEI Ha COOTBETCTBME TpebOBaHWMSAM  TEXHWYECKOro
pernamenTa TamoxeHHoro coto3a TP TC 012/2011.

1.10.2 TexHonornyeckoe obecneyeHme B3pbIBO3aAWMTbI

[Mepen cbopkoit ypoBHEMEPA KOPMYC C KPbILLKOW, TPYOHLIM BBOLOM, 3arfyLLKOMA 1
LTYLepom nposepsietcs aasneHnem (2+0,2) MIMa B cootseTcTBumM ¢ Tpebosannem FOCT IEC
60079-1-2011.

npOBO/J,I/ITb PEMOHT 1 BOCCTaHaBNMBaTb I'Ipl/l60p UMeEET NPaBOo TONbKO NMpeanpudaTne-
N3roToBUTESb.

2 UICNONb3OBAHUE MO HASHAYEHUIO

2.1 9kcnnyaTauuoOHHbIe OrpaHNYeHus

2.1.1 Tlpn aKkcnnyataumm, TEXHWYECKOM OOCMyXMBaHUM M MOBEPKE Heobxoaumo
cobnogate Tpebosanns TOCT 12.3.019-80, «[paBun akcnnyatauuy SNeKTPOYCTaHOBOK
notpebutenen» un «lpaBun oxpaHbl Tpyda npuM 3KCnnyaTauuM  3MeKTPOyCTaHOBOK
notpebutenen». He ponyckaetcs NpUMEHEHME AATYMKOB [ANS M3MEPEHMs YPOBHS Cpef,
arpeccuBHbIX N0 OTHOLUEHMIO K MaTepuasnam, KOHTaKTUPYIOLLMM C U3MEPSEMON CpesoN.

2.1.2 Jlobble nOOKMIYEHUS K YpPOBHEMepY W paboTbl MO €ro  TEXHUYECKOMY
06CNyXVUBaHWIO NPOU3BOAMUTL TOMBKO NPW OTKMOYEHHOM MUTAHUMN.

2.1.3 TNogkntoyeHne, perynmpoBka 1 TEXHUYeCKkoe 0BCnyxmBaH1e YpoBHEMEPA AOKHbI
NPOW3BOAUTLCA TOSBKO KBANMMUUMPOBAHHBIMK  CrieusanmcTamm, M3yumBLIMMU HacTosLee
PYKOBOZCTBO MO 3KCnyartaLum.

2.1.4 Kateropuyecku 3anpelaetcs 3KCryaTMpoBaTb YPOBHEMEPbLI MPW CReayHLmX
napameTpax npeaesibHbIX COCTOSHUN:

- BOCTWKEHWM CPeHero cpoka Cryxobl;

- NPEBbILLEHME JOMYCTUMBIX PEXUMOB PaboThbl YpoBHEMEPA;
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- MEXaHM4ECKNX NOBPEXAEHUAX KOpnycCa, KpbIKK, LWTYyUEpa, 000MoYkK KaberbHbIX

BBO/IOB;

- OTCYTCTBUW NN NOBPEXIEHUN YNINOTHUTENbHBIX KONeL, B KaOenbHbIX BBOJAX;
- OTCYTCTBUM 3a3€MIEHUS);
- HapYLLEHNUN FepMETUYHOCTU NPUCOEANHEHMS! K NPOLIECCY;

- 0OpbIB MMM KOPOTKOE 3aMblKaHie Lienit YyBCTBUTENBHOTO SMEMEHTa;

- CHIKEHMe AMEeKTPUYECKOro CONPOTUBNEHNS U3OMALMI HUXE AOMYCTUMBIX 3HAYEHNIA;

- HeobpaTUMOe pa3spyLUeHe AeTarneid, Bbl3BaHHOE KOPPO3neil, 3p0o3neil U CTapeHnem

MaTepuarnos.
2.1.5 NepeyeHb KpUTUYECKMX OTKA30B YPOBHEMEPOB NpuBeaeH B Tabnuue 19.

Tabnuua 19

OnucaHue oTKasa [MpnymnHa [enctauns

YpoBHemep He paboTaeTt OBpblB  KOHTPOMbHBIX Lenen | [MpoBepuTb HadEXHOCTb

yCTpOWCTBa

KpenneHus npoBogdoB kabens
B KMEMMHbIX  3axuMmax
ypoBHeMepa

He obecneunBaetcs
BbINOMHEHWe Tpebyembix
(yHKUMK.  HecooTBeTcTBME

TEXHMUYECKUX NapaMeTpoB

HenpasunbHoe [MpuBecTn B COOTBETCTBME C
anekTpuyeckoe n.2.4

npucoeanHeHne, obpbiB MK

3amblkaHue KOHTPOSTbHbIX

Lenen

HenpasunbHas ~ HacTpouka | [lpoBepuTb Ha COOTBETCTBUE
(NporpammupoBaHye) yKasaHusM, NpuUBeLEHHbIM B

n. 1.4.4 1 2.834.000

He n3secTtHa

ObpaTtutecb B  CEPBUCHYIO
cnyxo6y npeanpusTus-
N3roTOBMUTENS

2.1.6 lNepeyeHb BO3MOXHbIX OLWMBOK NepcoHasna, NPUBOASALLMX K aBapUiHbIM Pexumam
paboTbl 060pYyAOBaHMS, U AENCTBUIA, NPeSOTBPALLAKOWMX YKa3aHHbIe OLMOKM, NpuBEAEHb! B

Tabnuue 20.
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Tabnuua 20

Onucaxue oLmbKku Bo3aMoxHble nocneacTems [enctaus
nepcoHana

HenpasubHO MonagaHne Bogbl B kopnyc | [py paHHeM oBHapyXeHUK
3aKpenneH kabenbHbI | cMrHanusaTopa,  YTO  MOXET | OTKIMOYMTb NUTaHNe
BBOA, WM HENPaBUIbHO | NPUBECTU K OTKa3y YCTPOWCTB U | ypOBHeEMepa, MPOCYLUNTb
cobpaHb! (Mnm CUCTEMbI aBTOMATMKK, | KOpMyC ypOBHEMEpA U

YCTaHOBIEHbI He BCe)
netanu kabenbHoro
BBOZA YpOBHEMepa

obecneynBaeMoit ypOBHEMEPOM.

NOMECTUTb B KOpNYC
YPOBHEMEPA MeLLOYeK C
CUnMKarenem.

Mpyu nosgHeMm OBHapPYXeHWUM
(nosiBneHnu KOppo3uu,
W3MEHEHUN LiBETA, CTPYKTYPbI
NOBEpPXHOCTe  MaTepuanos
[etanen) — PEMOHT Ha
npeanpuATAK-M3roTOBUTESE.

2.1.7 TepeyveHb BO3MOXKHbIX OLUMOOK NepcoHana, KpUTUYEeCcKke 0TKasbl, CBA3AHHbIE C
HapyLLEeHWeM NapaMeTpoB B3pbIBO3aLLMTLI NpuBeAeHbI B Tabnuue 20.1

Tabnuua 20.1

OnwcaHnune oLmnbky Bo3MmoxHble nocneacTsus [enctauns
nepcoHana
HenpasunbHO He obecneunBaetca Tpebyembiit | OTkMOUMTL  NUTaHMe ¢

3aKpenneH kabenbHbIi
BBOZ, UMW HENPaBUIbHO
cobpaHb! (Mnm
yYCTaHOBMEHbI He BCe)
[eTanu kabenbHoro
BBOJA ypOBHEMEpA

YpOBEHb  B3pbiBO3alMTLL.  He
MCKIIOYEHO  BOCMNAMEHEHWE U
B3PbIB CPedbl BO B3PbIBOONACHOM
30HE

YCTPaHUTb HECOOTBETCTBUNE

HapyLuexve He obecneunBaetcs Tpebyembiin | Obpatntecb B CEPBUCHYIO
LLenoCTHOCTM 060MOYKN | YPOBEHb  B3pbIBO3aLMTLl.  He | cnyxby npeanpuATUs-
(pe3bb0BbIX OTBEPCTUN) | UCKMKOYEHO  BOCMIAMEHEHWE UM | U3rOTOBUTENS
MpY MOHTaxe B3pbIB Cpeabl BO B3pbIBOOMACHON

30He
[peBbllLeHne He obecneunBaetca Tpebyembint | OTKMIOUMTL  NUTaHWE U
[0MyCTUMOro YPOBEHb  B3pbIBO3aWMTLl.  He | ycTpaHUTb HECOOTBETCTBIE
HaNPSHKEHUS MUTaHUS UCKITIOYeHa BO3MOXHOCTb

BO3HWKHOBEHWA NCKPbI.
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2.1.8 Tlpu BO3HWUKHOBEHWM aBapWMHOA CUTyaUWUW (HapyLeHWe TrepMETUYHOCTMH,

HapyLLEHWe LieNIOCTHOCTU KOHCTPYKLUMK) 0BCnyKMBatoLLeMy nepcoHany HeobxoamMMo OLEeHWTb
00CTaHOBKY (MAEHTUDULMPOBATL aBAPUNHYKD CUTYaLMIO), HEMEONEHHO W3BECTUTb CBOMX
pykoBoauTenein o6 asapun. [anbHeiwune penctsus OyayT onpenensitbCs XapakTepom
aBapuMHOW CUTyaLuK.

2.2 NMopgroToBKa K pabote

2.2.1 Tlpn nony4yeHun ypoBHeMepa YCTAHOBUTE COXPaHHOCTb Tapbl. B cnyyae ee
NOBPEXOEHNST CnedyeT COCTaBWUTb akT M 0bpaTUTbCA C peknamaumend K TpaHCMOPTHOM
OpraHusauum.

2.2.2 Tlocrne pacnakoBbiBaHUS YPOBHEMEpPbI BblaepxaTb He MeHee 48 4 B CyxoMm
OTanmMBaeMoOM MOMELLEHMM, 4TOBbl OHW MPOrpesncb M MNPOCOXNW. TOMbKO nocrne 3Toro
Npnbopbl MOryT BbITh BBEAEHBI B KCMyaTaLMIO.

B 3uMHee Bpems ALWMKL pacnakoBbiBaiTe B OTANIMBAEMOM MOMELLEHNN HE MEHEE YEM
yepes 8 4 nocre BHECEHUS UX B MOMELLEHNE.

2.2.3 [NpoBepbTe KOMMIIEKTHOCTL B COOTBETCTBUM C NACNopTOM.

2.24 CoxpaHsnTe nacnopT, KOTOpblA SBNSETCH HOPUANYECKUM [OKYMEHTOM Mpu
npeabsABNEeHNN peknamaLn NpeanpusTUIO-M3roTOBUTENIO U NMOCTaBLUMKY.

2.3 MoHTax ypoBHEMepOB

2.3.1 YpoBHemep OTHOCUTCA K «B3pblBOGE3OMAcHOMY 000pYydOBaHWO», BUA
B3pbIBO3AWWMTbl -  «B3PbIBOHENPOHMLaeMas 000M04kay WKW «B3PbIBOHENMPOHWLaeMas
obonoyka + uckpobesonacHas Lenb» NpegHasHavyeH Ans pasMeLleHns BO B3PbIBOOMACHbIX
30Hax. [lpu  MoHTaxe Heobxogumo  cobntogatb  TpeboBaHWS,  ykasaHHble B
OCT IEC 61241-1-2-2011, TOCT IEC 60079-14-2011 (2013).

2.3.2 Nepen MOHTaXOM YpOBHEMep CriefyeT OCMOTPETb, MPOBEPUTL MAPKUPOBKY MO
B3pbIBO3aLLMTE, 3a3eMNISIOLEE  YCTPOWCTBO, LENOCTHOCTb — Kopryca W OTCYTCTBUE
NOBPEXAEHNIA 3aXUMOB NS NOAKMOYEHUS BHELLHUX Lienei.

2.3.3 Tpn obpaweHnn ¢ ypoBHeMepoM Wu3berainTe yaapoB, TOMYKOB, CUMbHOM
BMOpaLmm 1 T.n. HW B KOeM criyyae He NogHUMaNTe YpOBHEMEP 3a YYBCTBUTENbHbINA AIEMEHT.
He crubaiTte 4yBCTBUTEMbHbIA SMEMEHT CTEPXHEBOTO W KOAKCWManbHOMO WCMonHeHus. He
crubaiTe TPOCOBbIN YyBCTBUTENbBHDIA 3NEMEHT B Ayry ¢ paguycom MeHee 200 Mm.

2.3.4 YpoBHEMEDP MOXHO YCTaHaBNMBATL Aaxe Ha pe3epByap, KOTOPbIN YKe COOAEPXKUT
npoaykt. MoHmax (0emoHmax) ypoeHemepos nposodumcs npu cHImom daesneHuu!

Bo usbexaHue owubok usmepeHull cobnodalime ece Huxecnedyrwue
pexomeHdayuu.

45



2.834.002 PO
2.3.5 YpoBHeMep He crieayeT ycTaHaBnueaTb Ha naTpybok, BbiCOTa KOTOPOro BorbLue

Oouametpa, nnbo Ha naTpyboK WMMEKoWMn NPOAOIKEHME B pesepsyape, 0COBeHHO ans
TPOCOBOIO U CTEPXHEBOrO 30HAO0B M NS NOPOLLKOBbIX MPOAYKTOB (CM. PUCYHOK 21).

PekomeHayemble ycrnosus: h S d,
roe h — BblCOTa NPUCOEANHUTENBHOTO NaTpybka EMKOCTY;
d — gnameTp npucoeanHUTENBHOMO NaTpybka.

PucyHok 21 - YcTaHoBka
ypOBHeMepa Ha naTpybok.

BHUMAHUE!

Ecnu npubop ecé-maku
ycmaHaenugaemcs Ha 8bICOKUU
h npucoe0uHUMerbHb I hampybok
(Ouamemp nampybka 8 makom
cny4ae domkeH bbimb He bornee
Ly50), mo HeobxoduMo UCKIIYUMb
KacaHue cmeHoK nampybka
yyecmeumesibHbIM 31EMEHMOM
(pekomeHOyem 3akpenums KoHey
- - yyecmeumesbHo20 dr1eMeHma Ha

OHe émkocmu). B npomugHom
cry4ae usmepsieMbili cueHas 6ydem noTHOCMbIO NOMEPSIH U USMEPEHUE YPOBHSA cmaHem
HE803MOXHbIM!

P

2.3.6 Ecnn Heobxoamma ycTaHOBKa ABYX YPOBHEMEPOB Ha OAMH W TOT Xe pe3epsayap,
TO MX HeOBXOAMMO YCTaHaBNMBATL Ha PacCTOsSiHUE HE MeHee 2 M pyr OT Apyra. [JaHHoe
TpeboBaHe He pacnpOCTPaHSETCS Ha YPOBHEMED C KOAKCHaNbHbIM YyBCTBUTESbHLIM
ANEMEHTOM.

2.3.7 YpoBHeMep HeobxoamMMo ycTaHaBnmBaTh Tak, 4Tobbl Mpy 3anoHEHUM EMKOCTY
NPOZYKT He nonagas HenocpeACcTBEHHO Ha YYBCTBUTENbHBIV 3neMeHT. [pu KoHTakTe
HanMBaeMoro NpoayKTa ¢ 30HAOM nokasaHus npubopa MoryT ObiTb HENPaBUIbHBIMM.
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2.3.8 lpn ycTaHOBKe TPOCOBOTO YyBCTBUTESILHOTO 3fIEMEHTA HW B KOEM Cllyyae He

nepernbante ero. Tpoc JomkeH BbITb NPSMbIM M Crerka HaTsaHYTbIM. [Py3 Ha KOHLLE Tpoca He
[OMKeH conpukacaTtbes ¢ 0bbekTamu BHYTPU pesepByapa.

2.3.9 KoHel CTEpXHEBOrO YyBCTBMTESIbHOTO 3rieMeHTa He [OShKEeH KacaTbCs [Ha
pesepsyapa.

2.3.10 Bokpyr 4yBCTBUTEMLHOTO 9MeMeHTa CO34aeTCs 3MEKTPOMAarHUTHoOE Mose,
HUKaKue NOCTOPOHHWE NpeaMETbl He LOSMKHbI NMonagath B 30HY U3NYYEeHUs (CM. PUCYHOK 22).
WHave ypoBHemep OyaeT BOCMPUHWMATL OTPaXEHHble OT HUX CUrHanbl Kak CUrHarbl,
OTPaXeHHbIe 0T NpoaykTa. MuWHUManbHbIE PaccTosHMSA OT 30HAA 40 06BLEKTOB B pe3epByape
KapTWHA CWUOBbIX MIMHUA 3NEKTPUYECKOro NONS 30HAA AN KaXOO0ro UCMOMHEHUS NpUBEAEHb B
Tabnuue 21 n pucyHke 23. Ecnv B EMKOCTM HaXOAMTCS MHOTO pasfnyHblX OOBLEKTOB,
ycTaHaBmBanTe Npubop Ha BbIHOCHYK KOSOHKY UMM B YCMOKOMTENbHYK TPYBY (CM. PUCYHOK
206).

YcnokoumenbHble mpybbl He mpebyromca 0nd  npubopoe €  KoakcuasbHbIMU
yyecmeumersibHbIMU 3/1eMeHmamu.

Ecnu ycnokoumernbHass mpyba umeem cKkaykoobpasHble OMKIIOHEHUS! 8HYMPEHHE20
duamempa, Mo Mbl peKOMeHOyeM UCnoib3ogamb KoaKcuarnbHbIU Yy8cmeumerbHbIi 3rieMeHm
(ucnonb3ylime KoakcualibHble CEHCOPbl MOJIbKO Ha YUCMBIX U HE CIIUWKOM BS3KUX XUOKUX
npodykmax, He CKITOHHbIX K OMIOXEHUSIM U Kpucmarnsusayuu).

BHUMAHUE!

TpeboBaHUs MO YCTAHOBKE B YCMNOKOMTENbHbIE TPYObI 1 BEIHOCHBIE KOTOHKM:
YcnokouTernbHble TpyObl pEKOMEHAYETCS U3roTaBNMBaTb 13 NEKTPONPOBOAHOTO MaTepuana.

- [pn Mcnonb3oBaHMM U3MEPUTENLHOM TPYObl CTEHKM TPyObl AOMKHbI ObiTb 6e3
BbICTYMaLLMX 3IEMEHTOB W CBapHbIX LIBOB.  KoakCWamnbHbIA YyBCTBUTEMbHLIA 3MEMEHT
MOXeT COMmpuKacaTbCa CO CTEHKaMu W [eTansMu KOHCTPYKUMM BHYTPU pesepsyapa, 6es3
ylepba ans uamepeHuit.

- BHyTpeHHWIn guameTp TpyObl He JOMKEH MEHSTHCS NO BCEN €€ ASINHE.

- YcnokouTenbHas Tpyba JOoMmKHa HaXOAUTLCA B CTPOrO BEPTUKASIBHOM NOSOKEHUM.

- PekomeHaoBaHHast LLIEpOX0BATOCTb MOBEPXHOCTU CTEHOK TPYObI: <+0,1 Mm/0,004".

- Y YCNOKOMTENbHbIX TPYO HIKHAS YacTb JOMKHA BbITb OTKPbITA.

- ObecneybTe pacnonoxeHne ceHcopa no LEeHTPY YCNOKOUTENbHOM TPYObl.

- Mpocneaute, YT0ObI HA BHYTPEHHEN NOBEPXHOCTW TPYObI HEe ObINO HanMNaHMs

NPOAYKTa UNn rpsisun, KoTopble bl NPENSTCTBOBAN YCTAHOBKE CEHCOPA.

- YbeuTech, YTO B YCOKOUTENLHOW TpyDe NPUCYTCTBYIOT XMAKUE NPOLYKTbI.
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PI/IcyHOK 22 - I'Ipanma YCTaHOBKW B BbIHOCHbIX KOJTIOHKaX 1 YyCNOKOUTENbHbIX pr6ax.

1- Mewanka.

2- banka, napannenbHas NMHUN OBWKEHNS U3MEPUTENBHOTO MMNYIbCa.

3 - MameHeHre npouns B nonepeyHoM ceyeHnmn pesepsyapa.

4 - HarpeBartenbHble Tpyobl.

5 - BbIHOCHas KOMOHKa - aneKTpoMarHuTHas obnactb COAepXMTCS B Npeaenax Tpyobl.
6 - OnekTpomarHuTHOE none npubopa.

7 - YcnokouTenbHas Tpyba.

8 - BepxHee 0TBEpCTUE - ANS BbIPaBHUBAHWSA AABNEHUS (BOMKHO ObiTh BbILLE YPOBHS HanMBa
NPOAYKTOB).
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Tabmuua 21 - MuHMMarbHble paccTosHUS OT 30HAA 40 OOBLEKTOB B pesepsyape
Tun 30HAA PekomeHAoOBaHHOE MUHUMaNbHOE PAaccTOsiHUE OT
30HAa A0 06LEKTOB B pe3epByape, MM He MeHee

Tpoc
CTepxeHb 300
[1BOMHOW TPOC 100
[1BONHOW CTEpPXEHb
KoakcuarnbHbIn 0
Tpocosbiii, crepixHenoii JIBoiiHoii Tpoc, 1BOIiHOII cTepikeHb Koakcnasibubiii
@600 mm - 200 mm - @28 mm
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PucyHok 23 - CunoBble NUHWK 3NEKTPUYECKOTO MOSIS 30H4a U PEKOMEHAOBaAHHbIE
MWHUManbHbIE pa3Mepbl 30H, B KOTOPbIX TPeBYeTCS OTCYTCTBME NOCTOPOHHNX 0OBEKTOB

2.3.11 Obpe3ska 30HAa Mo AMHe

2.3.11.1 YkopauuBaHwue CTEPXXHEBOrO 30HAA

Ecnu 3a30p B HKHER YacTu pesepByapa coctaBnset MeHee 10 MM, CTEPXHEBOW 30HA
Heobxo4MMO YKOPOTUTb (C KoHLA 6e3 pe3bbnbl).

2.3.11.2 YkopaumBaHue TpOCOBOrO 30HAA

Mp HEoBXOAMMOCTM [ONMHY YYBCTBUTEMBHOTO 3NMEMEHTA MOXHO COKpaTUTb [0
Tpebyemoit (TONbkO B Cry4Yae €Cru ypOBHEMEP WCMOMb3yeTcs Ans OnpeaeneHus YpoBHS
KuakocTtun). Ins aToro He06X0AMMO CHATL py3, BbIBEPHYB TPK BUHTA, U 0bpesaTb TPOC A0
Heobxoaumon [AnuHbl. Tpoc cnegyeT obpesaTb akkypaTHO, 4TOObl He [OnNyCTUTb €ro
packpyumBaHus. 3aTeM yCTaHOBUTL rpy3 0BpaTHO (CM. PUCYHOK 24).

2.3.11.3 YkopauvBaHue KoakcuasnbHoro 3oHaa

BBuay Hanuums MHOTOYMCIIEHHBIX PACMOpOK MO BCeW ANMHe KOaKCManbHOro 30HAa,
yKOpaumBaTb Takue 30HIbl HE PEKOMEHAYETCS.

2.3.12 Tpn HeobxoaMMOCTM K rpy3y TPOCOBOrO YYBCTBMTENBLHOMO 3MEMEHTA MOXHO
NPUKPENUTL SONOMHUTESBHBIN IPY3 UMK NPUKPENIUTL €ro KO AHY pe3epsyapa.
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2.3.13 IMpu ncnonb30BaHMM ypoOBHEMEPA AN USMEPEHNS YPOBHS CbIMy4YnX NPOAYKTOB,

crnegyeTt UMeTb B BUAY, YTO NPY ONYCTOLLIEHUN EMKOCTW TPOC pacTArmBaeTcs.
[Mp1MepHOe COOTBETCTBUE YPOBHS NPOAYKTA Harpyske Ha TPOC NpuBeAeHo B Tabnuue 22.

Tabnuua 22 - CooTBETCTBIE YPOBHS NPOAYKTA Harpyske Ha Tpoc.

30HA

[MpoaykTt

,U,J'II/IHa YyBCTBUTENbLHOIO 3f1IEMEHTA, M

6

12

24

Tpoc @8 Mm

LieMEHT

12 kr

24 kr

48 kr
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PucyHok 24 - KpenneHue rpy3a K TpOCOBOMY YyBCTBUTENTbHOMY 3/IEMEHTY.

2.3.14 Cbopka ogHOCTEPKHEBOTO pa3bopHoro 3oH4a d14 MM (CM. puCyHOK 25).

[laHHas npoueaypa OMMCbIBAaeT NpuUcoeduHeHne U cOOPKy OOHOCTEPXHEBOrO
pa3bopHOro 30Haa.

BHUMAHMUE!

3akpenume npubop npu c6opke 30H0a 80 uzbexaHue deghopmayuu 30HOA.

B KOMNNeKT NOCTaBKM BXOAAT CREAYOLLMe KOMNNEKTYHOLLME:

no3.1 — Kopnyc ypoBHemepa C MpUCOEANHEHHbIM BEPXHUM CTEPKHEBLIM CETMEHTOM
(nocTaBnsieTcs B coope);
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no3.2 — [pOMEXYTOYHbIE CTEPXHEBbIE CErMEHTbl C pPe3bbOBbIM OTBEPCTUEM LMMHON
1015 mMm B konuyectBe OT 2-X [0 4-X WTYK (B 3aBUCMMOCTWM OT 3aKka3aHHOW ANWHbI) C

HaKpYy4YeHHbIMW KOHTprakamm nos.4;
N03.3 — HWKHWUIA CTEPXHEBOM CerMeHT Ge3 pe3bbOOBOr0 OTBEPCTUS C HAKPYyYEHHOM

KOHTprankoi nos.4;

PucyHok 25 — Cxema c60pku 04HOCTEPXXHEBOTO Pa3bopHOro 30HAa

lLar 1 — BKpyTUTE OAUH U3 NPOMEXYTOUHBIX CTEPXKHEBX CErMEHTOB M03.1 B pe3bboBoe

OTBEpCTUe MPUCOEOMHEHHOTO K KOPMyCy YpOBHEMepa CTepXHeBoro cermeHta. C nomoLbo

ABYX raeyHblx Knoven Ha 12 MM n03.5 (He BXOAAT B KOMMMEKT MOCTaBKM) CTAHUTE KOHTPraky
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no3.4 NPOMEXYTOYHOTrO CTEPKHEBOrO CErMeHTa W CTEpPXHEBOA CErMeHT MNOCTaBIEHHbIA B

cbope ¢ KopnycoM YpoBHEMEPOM MeEXAY COOOM;

LLlar 2 — BKpyTUTE KaXKabIM NOCReayLWMiA CTEPKHEBON CErMEHT N03.2 B NPeabIAYLLMA
NPUCOEAVHEHHbIN MPOMEXYTOYHBIA CTEPXHEBON CErMEHT. C MOMOLLbIO ABYX ragYHbIX KIouen
Ha 12 MM n03.5 CTAHUTE KOHTpraiky no3.4 BHOBb MPUCOELMHEHHOTO MPOMEXYTOYHOrO
CTEPXXHEBOrO CErMeHTa U paHee NPUCOEAVHEHHbIA MPOMEXYTOUHbIN CErMEeHT Mexay coboir;

llar 3 — npucoeauHUTE HWXKHWA CTEPXKHEBOM CErMEHT no3. 3 K MnocregHemy
NPOMEXYTOYHOMY CTEPXXHEBOMY CErMEHTY M03.2 aHarornyHo Lwary 2.

2.4 MoHTaX BHeLIHUX cBA3en

2.4.1 HomuHanbHOe HampskeHue nuTaHns ypoBHemepa 24 B. MakcumanbHoe
HanpsbkeHre nutaHua 28 B.  MuHUManbHOE HanpsikeHWe MUTaHWS 3aBUCUT OT Harpysku u
onpegenseTcs no opmyne:

UmuH = (0,02xRa + 12,5) B (2)

roe RA — conpoTuenenwe Harpy3skn HART-mogema, Om (npw ero Mcnosnb3oBaHum).
24.2 PexomeHgyemoe conpotueneHne Harpyskm HART-mogema 250 Ow,

MakcumanbHoe 750 Om.

24.3 [na obecrneyeHnss HaOeXHOCTW ONEKTPUYECKUX COEAMHEHUN PEKOMEHAYeTCs
MCNONb30BaTb MHOTOXWUIbHBIN Kaberb, KOHLIbI K1 nepes NOAKMOYEHNEM CrieayeT TLaTembHO
3a4NCTUTL M 06NyANTL. 3a4MCTKY XUn Kabenein HeoBXoaMMO BLIMOMHATL C TaKUM PacyETOM,
4TOBbl MX OrOMEHHbIE KOHLbI NOCNE MOAKIHYEHNS K YPOBHEMEPY He BbICTynanum 3a npegens
KNeMMHOTO COeUHUTENS.

2.4.4 Bce BHewWHWE NOAKIHOYEHUS YPOBHEMEPOB B3PbIBO3ALUMLLEHHBIX WCMOSHEHUN
PEKOMEHOYETCA OCYLLECTBNATLCA B Tpybax, WM BHEWHWE MOAKIHOYEHNS AOMKHbI ObiTb
BbINOSTHEHbI BPOHMPOBAHHBLIM Kabenem.

BHUMAHUE!

YnnomueHue kabensi domkHo 6bimb 8000HeNPOHUUaeMbiM!

C

PucyHok 26 — [MpaBuna NpoKnagkM U npuUcoeanHeHUs kabens B COOTBETCTBUM CO
cTeneHbto 3awwmTel P66/ IP67/ 1P68
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e Ybeoutecb, 4TO AMAMETP SNEKTPUYECKOrO kabens COOTBETCTBYET TUMOPasMepy
kabenbHOro BBoaa.

e Ybeoutecb B OTCYTCTBMM MOBPEXAEHWA YNIOTHEHWS B KabenbHOM kaHane
kabenbHOro BBOAA.

e YbeauTech B OTCYTCTBUM NOBPEXAEHMIA AMEKTpUYECcKoro kabens.

e Ecnu kabenbHbil BBOA HE WMEET PEe3NHOBOTO YNAOTHUTENBHOMO Komnbla Ha
LUTYLiepe, BBUHYMBAEMOM B KOPMYC YpOBHEMepa, TO HeobXoauMo WCronb3oBaTh
KOMbLIO C AEMOHTUPYEMON 3armnyLLKM.

o Cpenante U-0BpasHyto neTno u3 kabens (kabens B metannopykase) (1) nepeq
BBOAOM B MpubOp, AN MCKMKOYEHUS BO3MOXHOCTM MPOTEYKM aTMOCHEPHbIX
0CafKoB.

e [1noTHO oboxmuTe Kabenb B KabernbHOM KaHane kabenbHoro BBoga (2).

2.4.5 CxeMbl NOAKMOYEHMS BHELLHMX Lienei YypOBHEMEPOB 0BLLENPOMBbILLNEHHON W EX
d — MoaudmKaumii NpuBeaeHa Ha pucyHKe 27, NONSIPHOCTb MOAKIHYEHNUs 6roka NUTaHKs He
BaXHa.

2.4.6 Cxema nogknyeHns BHELLHMX Lienen ypoBHeMepa Moaudukaumm Ex d+ia — Ha
PUCYHKe 28, NONAPHOCTL NOAKIHYEHMS B10Ka NUTaHUS He BaxHa.

NesentadyM Nesentay M
12 3456 12 3456
LI IO IO LIS I I I I
& @
- -
ll—l
|:|RA HART
L BTOPHMYHEI
—|  mpubop —
b B
a) 0)

a) K BTOpM4HOMY npnbopy;
6) Kk HART-mogemy.

PucyHok 27 - Cxema noaknioyeHms ypoBHeMepoB 06LLenpoMblLLnieHHon 1 Ex d -
Mo UKaLm
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Nepentay M Nesentay M
12 34536 123436
*t 9 e 0 0 e LINC I
: :
Bzprieoconacuan BaprieoconacHan
30HA 30HA
|||_|_@ He Bgfsliiaanamﬂ .||_|.@ He Bafé.liﬁéaanamaa
- BTOpPHMHYHEIH R HART
—| mpubop A
||—I
Exia
Bl Exia
B
a) 6)

a) K BTOpU4HOMY npubopy;
6) Kk HART-mogemy.

PucyHok 28 - CxeMa noaknioyeHns ypoBHeMepa B3pblBO3aLLMLLEHHOM Moaudmkaummn Ex d+ia

BHUMAHUE!

2.4.6 Kopnyc ypoBHemepa AomxeH OblTb 0Bs3aTenbHO 3a3emneH. ConpoTueneHue
3a3emneHust He 6onee 1 OM. OkpaH kabens gomkeH ObITb 3a3eMneH. 3as3eMreHue akpaHa
kabens Npou3BECTU B MOMELLEHWN C YCTAHOBIEHHBIM BTOPUYHBIM 060pyaoBaHWeM. YToBbI
YCTPaHUTb  BIUSHWE  SNEKTPOMArHUTHOrO Mons OT  Kabens BbICOKOrO  HaMpshKeHus,
PEKOMEHAYETCS MpOKNaabiBaTb KOHTPOMbHbIM  Kabenb Bpaneke OT kabens BbICOKOrO
HanpsbkeHnst. OcoBeHHO BaXHO 13beratb COBMECTHOM NPOKNaakW kabens BMECTe C CUIOBbIM
MUMTalLWMM  KabeneMm MNEepPeMEHHOT0 HanmpsKeHWUs 1K3-3a  UHOYKTUBHOM  COCTaBMSHOLLEN
rapMOHWKW KonebaHuin, NPOTHB KOTOPOTO 3KpaH KOHTPOMbHOTO kabens He apdekTnBeH.

2.4.7 YpoBHeMep WMeEET 3aliuTy OSNEKTPOHMKM OT cTaThveckoro paspsga 4o 4 «kB.
3awmta MoxeT ObITb peanusoBaHa TOMbKO MPK UCMOMNb30BAHWW 3KPAHWMPOBAHHOTO kabens,
3a3eMneHun ypoBHEMEpPa, pesepByapa 1 NpoayKTa N3MepeHus.

2.5 O6ecneyeHne B3pbIBO3aALUMLLEHHOCTHU NPY IKCNNyaTaLmum

2.5.1 Tpu akcnnyaTaUmm ypoBHEMEPOB HEOOXOAMMO BbIMOMHATL BCE MEPOMNPUATUS B
MOMHOM COOTBETCTBUM C pa3genamn «ObecneyveHne B3pbIBO3ALUMLLEHHOCTU NPU MOHTaXe,
npu akcnnyaTtaumm» Hactoswero P3. Kpome TOro, Heobxoaumo BbIMOMHATL MECTHbIE
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WHCTPYKUWK, [eACTBYOWME B [AHHOM OTpPacniii MNPOMBILLMEHHOCTH, a Takke apyrve

HOPMAaTVBHblE  [OKYMEHTbl,  OMnpefenswolue  Kchnyaraumio  B3pbIBO3ALLMLLEHHOMO
anekTpoobopynoBaHuS.
2.5.2 [NpoBepKa TEXHNYECKOr0 COCTOSAHUS YPOBHEMEPOB.

[MpOBEPKY TEXHUYECKOTO COCTOSHUS YPOBHEMEPOB NPOU3BOANTE NEPES BKITOUEHUEM
nepuvoamnYeckn Aga pasa B rog.

[MpoBepKa TEXHUYECKOTO COCTOSIHIS BKMHOYAET B CeB5t BHELLHWIA 1 NPOdMnakTU4eCKui
OCMOTPbI 1 NpoBepKY paboTocnocobHoOCT!.

2.5.3 BHeLwHWin 0CcMOTp BKMKOYAET B CeBst NPOBEPKY:

- HanM4na MapkUpPOBKX MO B3PbIBO3ALLMTE;

- OTCYTCTBME 0OPbLIBOB MK MOBPEXAEHWA N30ONALMN NTUHUA COEANHEHNIA;

- HAEXHOCTb NPUCoeaNHEHS Kabernen;

- OTCYTCTBME 0OPbIBOB 3a3EMNSIOLLMX NPOBOLOB;

- POYHOCTb KPENNEHNs 3a3eMITEHNS;

- OTCYTCTBME BMSATUH, BUAUMBIX MEXAHUYECKUX NOBPEXOEHMN;

- HanK4Me BCeX KPEeneXHbIX 3NEeMEHTOB;

- Hanu4mne ynnoTHEHW AN KpbiLek 1 KabenbHbIX BBOAOB.

YpoBHemep, 3abpakoBaHHbIA NPWU BHELUHEM OCMOTPE, AanbHEWLWen aKcnyaTauun He
NOASIEXMT.

2.54 OkcnnyaTtauus YpOBHEMEPOB BOMM3M BHELIHMX WCTOMHWKOB HArpeBaHuii
XMMUYECKUX peakuuin JOMyCcKaeTCs TOMbKO B TOM Cyyae, ecnu TemnepaTypa HapyKHbiX
yacTel obbekTa He byaeT npeblwaeT 85 °C Ans NCNonHEHUst C MapKUPOBKOI B3PbIBO3aLLMTbI
«1 Ex d IIC T6 Gb», n 100 °C gns ncnonHenusi — «Ex tb 11IC T150 100 °C Db». Heobxoaumo
TENNoM30NMpoBaTb OOBLEKT, MCKMIOYMB Tennonepedavyy K rONOBKE M HAPY)XHOW 4acTu
3alMTHOM apmaTypbl fdatuMka U oBecneunB MakCUMasrbHyl) TEMMEpaTypy HapyXHOA
NOBEPXHOCTY.

255 Tlpu aBapuitHOM OTKMOYEHUM OBOpPYAOBaHUM  aKKYMYNMUPOBAHHAs SHEprus
paccemBaTbcs 4o 6e30nacHoro 3HaveHns B TedeHne 30 cex.

2.5.6 B KoHCTpyKumMm npubopa npuMeHeHbl MaTepuarnbl, KOTOpble HE W3MEHSIOT CBOM
XapaKTePUCTVKI NOL BAMSIHUEM TEMMNEPATYPbI OKPYXatoLLEe cpedbl 1 YCROBMIA AKCNyaTauum,
a COOTBETCTBEHHO W HE CHUXAIOT YPOBEHb B3PbIBO3ALLNTHI.

2.5.7 ObopynoBaHWe BblOEPXWBAET BHELIHWe BO3AEMCTBMS, YKa3aHHOE B HACTOALLEM
P3, 0e3 HapyweHWin ero B3pbIBO3aWMTbLI. [loNyckaeTCcs NPUMEHEHWE TepMmoyexna C
oborpeBom, Npu TEMMepaType okpykarowero Bodayxa oT MuHyc 60 go nntoc 60 °C, BepxHeMm
3HaYeHUM oTHoCUTENbHON BriaxHOCTK 95 % npu 35 °C n Bonee HU3KMX TemnepaTtypax 6e3
KOHZEHcaLWu Bnaru.

2.5.8 Mpu cobntogeHnn yCroBuii XpaHeHNs, MOHTaXa W 3KkcnnyaTauun, ykasaHHbIX B
HacTosilem P3, KOHCTPYKTMB 000pyaoBaHWs 0BECrneuMBaeT COXPaHEHME TEXHWUYECKUX
XapaKTepucTk 060pyaoBaHns, 06ycnaBnMBaroLLMX ero B3pbIBOOGE30NACcHOCTb.

BHUMAHUE!  OKCITYATAUWA YPOBHEMEPOB C TOBPEXOEHUAMW U

HEWCIIPABHOCTAMW KATEI OPUYECKW 3ATPELLEHA.
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2.6 TexHnyeckoe obcnyxmBaHue

2.6.1 K MoHTaxy, akcrnrnyaTaunm U TEXHUYECKOMY OBCMyXMBAHWMIO YPOBHEMEPOB MOXET
ObITb JOMNYLLEH NEPCOHAN, O3HAKOMITEHHbBIA C HACTOSAWMM P3O M NpOLIEALUMA MHCTPYKTaX Mo
TEXHWKe 6e30MacHOCTH.

2.6.2 Mo cnocoby 3alwuTbl YenoBeka OT NOPAXEHUS ANEKTPUYECKAM TOKOM YPOBHEMEPDI
cootBetcTBYtOT Knaccy 1 no FOCT 12.2.007.0-75.

2.6.3 Tlpn obcnyxuBaHuM, UCMbITaHUSX YPOBHEMepOB cobnoaante «[lpaBuna
TEXHWYECKOW  JKCMMyaTauuu  3NeKTPOYCTaHOBOK  noTpebutenei»,  yTBEPXOEHHblE
['0C3HEProHaa3opoMm.

2.6.4 YpoBHeMepbl 0BCMYXMBAKOTCA NEPCOHANIOM, MMEKLWMUM  KBaNUMUKALMOHHYIO
rpynny no TexHuke 6esonacHoctM He Hwxe Il obpasoBaHne He HXe CpeaHero
cnewunanbHoOro, 03HAKOMIIEHHbIM C HACTOAWMM P3 M C WHCTPYKUMENW No aKchyaTauuu
npubopoB, pa3paboTaHHON W YTBEPKAEHHOW [MaBHbIM  WHXEHEPOM  MpeanpuaTus-
notpebutens.

2.6.5 [ns obecneveHns HagexHonm paboTbl YpOBHEMEpa B Mepuog aKkcnnyaTauuu,
Heob6X04MMO NepUOaMYECKM (HE pexe ABYX pa3 B rof) OCYLIECTBNSATL NPOBEPKY TEXHNYECKOIO
COCTOSHMA (CMOTpY pasgen 2.5)

2.6.6 Bo Bpems akcnnyartauum 3anpeLiaeTcs BCKpbIBaTb YPOBHEMED.

2.6.7 Heobxoaumo nposiBnsaTe BHAMATENBHOCTL MPK KOMMYTaLMK KNEMM YPOBHEMepa U
COeMHSEMbIX C HUM BTOPUYHBIX Lienei.

2.6.8 YpoBHemep HeobxoauMO cogepxaTtb B YMCTOTe, MepUoaNYeckn (He pexe OaHOro
pasa B KBapTan) npoTMpaTb Cyxoil U YuCTOM (pnaHenbto, obeperatb OT yAapoB, MbiM W
cbipocTi. Kopnyc v KOHTaKTbl pa3beMoB NpOTUPaTh BaTOW, CMOYEHHON TEXHUYECKAM CMIMPTOM.
B cnyyae HanunaHus npodykTa Ha YyBCTBUTENbHLIA JMEMEHT, €ro CreayeT akkypaTHO
OYUCTMTb.

2.6.9 B ypoBHemepe npuCyTCTBYET (PYHKUMS  CaMOAMArHOCTUKM M noucka
HeMCnpaBHOCTEN NOCPEACTBOM BCTPOEHHOMO NPOrpamMMHOro obecneyeHus.

[nsa oTtobpaxeHuss NEepevHss HeWUcCrpaBHOCTEN, BbISBNEHHbIX CaMOAMArHOCTUKON,
Heobxoaumo B nporpamme EView2, nocrne ycTaHOBKM CBSA3W C YPOBHEMEPOM (CM. 1. 1.4.4), B
KOHTEKCTHOM MEHIO (Bbl3bIBAETCA LLENHKOM MPABON KHOMKM MbILLKK) Tpebyemoro ypoBHeMepa
BbIGpaTh nyHKT «Show Device Status Window» (cm. pucyHok 29)
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| Add Network Detect start all node

Network list 2y | | Detect

Detect All Mode Settings

Device Settings

Trend On  Trend Close  Echo Diagram

Calibration

Network list Devices list

’ HOSTPC Mo,  Address

Tag Descriptor Date Message

Factory Device type ID Device ID

()

D DDO0Q0Z T

Detect

Detect All
Stop detect
Polling

Node Settings

Connect

Disconnect

Device Setting

Device Calibration
Clear Device counters
Clear all device counters
Echo Diagram

Echo Diagram Close

All measuring window On
Close all measure window

Select invert

COM3 Opened.

IDLE Trend On
Trend Close
All Trend Window On
Close All Trend Window

Show Device Status Window

Log Window On/Off

T NIVELCO. 38718 00024C

PucyHok 29 — Bbi30B OkHa nepeyHst HeucnpaBHOCTEN

Mocrne 3TOro NOSIBUTLCS OKHO C MEpeyHeM HeucnpasHocTeln (cM. pucyHok 30). Ons

0BHOBMEHMS CTaTyCOB HEMCMPABHOCTEN HEOOX0AMMO HaxaTb KHOMKY «Refreshy

Status Status Status
[|Calc. Mode 0 TErrors Errors
[_|Calc. Mode 1 = .
[Icalc. Mode 2 [CNo echo Additional Device Status
[ IManual Prog. [_|EEPROM COM. Error
[|remate Prog. [_JEEPROM CRC Error Operating Mode: 00
[|Simulation %WIT Input Error
[_|Psw Present VMT Qutput Error Extes Status:
[ IRelay [_IVMT Size Error nded Status: 00
[ User Locked [ IVMT Qver Range -
[ |Factory Locked [ |EEProm was unitialized, Factory defaulted Analog Channel Saturated: 00
[_|SAP Present/Display present [[ILong fall, Long finish .
- |_|Echo in near blocking range Analog Channel Fixed: 00
- [_|Echo in far blocking range
|| Calibration Mode [ Temp. sensor error Standardized Status 0: 00
[|Calculation overflow or display formating error
(| Com Made 3 [IRelay state update error Standardized Status 1:
[ JInternal integrity error ue 00
Errars [ |Sensor power faliure sta zed Status 2: 'T
Additional Device Status Additional Device Status
Status 3: [Vli]
[ collapse &l S pafresh [ collapse all I pefresh
Lo = Status 0: 00
Status 1: 00
Status 2: 40
Status 3: 00
Status 4: 00
Status 5: 00
[ collapse all @ Refresh

PucyHok 30 — OkHO C nepeyHem HeucrnpasHOCTEN

&

Hanuuue Kakoi-nubo HencnpaBHOCTM U3 NEPEYHS OTMEYaeTcs narom L .
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B cnyyasx nosisnexuns naroB HemcnpaBHOCTEN U3 NepeyHst HeobxoaMMo obpaTUTLCS
B CNyXBy TEXHUYECKON NOLAEPKKM.

2.6.10 [poBoOMTb PEMOHT ¥ BOCCTaHaBnMBaTb MNpuBOpP WMEET nNpaBO TOMbKO
npeanpusTue-u3rotosutenb. [Onsa  HopmanbHoM paboTbl ypoBHEMEpa He TpebyroTcs
cneupanbHble MeponpuATAA U CPeacTBa 3aliuTbl OT BPEAHbIX NPOU3BOACTBEHHLIX (DaKTOPOB
No NOAAEPXaHuio ero B paboyemM COCTOSHMMN.

2.7 MNosepka

[Mosepka ocyuwectensetca no gokymeHty MM 208-021-2018 «[CW. YposHemepel
MWKpOBOSHOBble Jlesentad M. Metoauka noBepkuy, ytBepxaeHHomy OIYM «BHUAMCy»
23.03.2018 .

3 TPAHCNOPTUPOBAHUE U XPAHEHUE

3.1 TpaHcnopTMpoBaHWe YPOBHEMEPOB [OSHKHO MNPOM3BOAMTLCA BCEMM  BUOAMM
TPaHCMopTa B KPbIThbIX TPAHCMOPTHBIX CPEeACTBaX (aBMATPAHCMOPTOM — B OTanMBaeMblX
repMETU3NPOBaHHbIX  OTCEkax) B COOTBETCTBMM C NpaBunaMu MepeBO3kM  Ipy30B,
OENCTBYIOLMMM Ha JaHHOM BuAe TpaHcnopTa.

YCnoBus TPaHCNOPTUPOBAHWS AOMKHbI COOTBETCTBOBATL YCMOBUAM XpaHEHWS 5, HO
ans Temnepatypbl oT MuHyc 52 °C go nntoc 50 °C, Ans MOPCKMX NEepeBO30K B TpOMax —
ycrnosusam xpaHeHus 3 —no FTOCT 15150.

3.2 Awwmkn c ypoBHEMepamu [OMMKHbI TPAHCMOPTUPOBATLCA W XPaHUTLCH B
onpenesneHHoM NnonoxeHun, 0603HaYEHHOM MaHMMYNALMOHHBIMW 3HAKaMM.

3.3 PaccraHoBka ¥ KpenreHue ynakoBOK C YpPOBHEMEpaMW [OMKHbI WCKIOYUTb
BO3MOXHOCTb UX CMELLEHWSA 1 yAapOoB ApYr O Apyra 1 O CTEHKW TpaHcrnopTa.

3.4 He gonyckaeTcs kKaHTOBaTh 1 BpocaTh YNakoBKy C YPOBHEMEPOM.

3.5 YpoBHemepbl AOMKHbI XPaHUTbCA B CKMAACKMX MOMELLEHWSX noTpebutens w
NOCTaBLUMKa Ha CTENMaxax B ynaKoBKe.

YCnoBus XpaHeHWs [OMXHbl COOTBETCTBOBATb YCMOBUAM XpaHeHus 5, HO Ans
Temnepatypbl 0T MuHyc 52 °C go nntoc 50 °C no MOCT 15150.

Bosayx nomelleHus He JOIMKEH cofepxaTb NapoB KUCMOT U LLENoYen, a Takke rasos,
BbI3bIBALLMX KOPPO3MIO.

3.6 llocne pacnakoBbiBaHWS YPOBHEMEPLI BblaepXaTb He MeHee 48 4 B CyXoM
OTannMBaemMoM MOMeLLEHWUM, 4TOObI OHU MPOrpenucb M Npocoxu. TOMbKO Mocre 3TOro
npubopbl MOryT BbITh BBEZEHBI B AKCNyaTaLuo.

3.7 KoHcepBaums faT4MKOB BO3MOXHA MO AONOMHUTENBHOMY TpebOoBaHWO 3akasuuka.
TpebosaHus k koHcepauum no FOCT 23216-78.
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4 PEANIU3ALINA
YpoBHEMepbI peanuayTcs Yepes pPO3HUYHbIE 1 OMTOBbIE CETU.

5 YTUNU3ALMKA

[Mocne okoHYaHMs cpoka Cnyx6bl ypOBHEMEPbI NOANEXaT AEMOHTaXY 1 YTUR3ALMN.

B coctaBe npubopa OTCYTCTBYHOT AparoLeHHble MeTanmbl, a Takke SA0BUTHIE,
PaaMoaKTUBHbIE M B3PbIBOOMACHbIE BELLECTBA.

MepepaboTka 1 yTUn13aums YypoBHEMEPOB W VX YMaKOBKW AOMKHbI OCYLLECTBNSATHCS B
COOTBETCTBUM C rOCYAAPCTBEHHBIM 1 MECTHBIM 3aKOHOAATENbCTBOM.
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MNMpeobpasoBaTens 4-20 MA + Hart

[Mpunoxexue A
KapTa 3aka3a

2.834.002 P3

entay M

—

2 |lMpeobpasosaTens 4-20 MA + Hart + gucnnei

Ob6LwenpomMblLLNEHHas

Exd

w|>|O

Exd+ ia

CranpgapTHoOe

-50 °C <T<+95 °C

00 |CtepxeHb $14 MM

BbicokoTemnepaTypHoe -50 °C <T< +200 °C

anuHa go 6 m, war 100 mm

01 |CTtepxeHb $8 Mm

anuHa oo 3 m, war 100 mm

02 |Tpoc $4 mm

03 [Tpoc $8 Mm

anuHa oo 24 m, war 500 mm

04 |KoakcmanbHbli kabenb $28 MM _|anuHa 4o 6 m, war 100 MM

05 |[1BOIiHON CTEPXEHb $8 MM AnvHa [0 3 M, war 100 MM

06 |[BoViHOWN TPOC $4 MM

anuHa go 24 m, war 500 mm/

07 |Tpoc c FEP-nokpbiTu

eM 96 MM -20°C< T<+150 °C

08* |CtepxeHb ¢ PFA-NokpbITUEM  |gnuua go 3 m/ T<150 °C

CTtepxeHb ¢ PP-nokpbiTnem AnvHa go 3 M/ 0°C<T<60 °C

‘f
(o]
*

B [1" NPT ans 3oHpos 01,02,04,07
L 1;—” NPT ans 3oupos 00,03,04,05,06
A [G1 ans 3oHaoB 01,02,04.07
N |G 1;- ans 3onaos 00,03,04,05,06

o

be3 nosepku

Mo 3aka3y notpebutens

I

C noBepKou

I

*
N3roToBneHne BO3MOXHO NO 3akasy

PucyHok A.1- KapTa 3akasa ypoBHemepa
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Akceccyapbl 11213415

1 KabenbHblie BBOAbI
00 |He 3aka3aHbl

nsa kabenen 6e3 6poHn Tun HK

A1 [OnameTp obonoukn kabens ot 3,1 0o 8,6 mm [20S/16
A2 [Onametp obonoyku kabensa ot 6,1 no 11,7 mm|20S
A3 |[dnameTp obonoukn kabens ot 6,5 10 13,9 mm|20

nsa kabenen B metannopykase tun CK
B1 OuameTp obonouku kabens ot 3,1 4o 8,6 Mm 208/16

gnameTp metannopykasa ot 12 4o 15,5 mm
ﬂ,mameTp obonoyku kabens ot 6,1 oo 11,7 mm 208

AnameTp MeTannopykasa ot 13,9 0o 18, 9 MM
B3 [Inametp obonouku kabens ot 6,5 ao 13,9 Mm 20
anameTp meTtannopykasa ot 20 a0 23,5 MM
na kabenei B Tpy6e ¢ pesbbon 1/2" NPT tun PK
C1 |Ouametp oBonoyku kabens ot 3,1 4o 8,6 Mm|20S/16
C2 |Onametp obonouku kabens ot 6,1 4o 11,7 mm|20S
C3 |nametp obonouku kabens ot 6,5 A0 13,9 Mm|20

ns kabenen co scemu tunamu 6poHn Tun AK
D1 |dnameTp BHYTP. 060n0uku kabens ot 3,1 40 8,6 MM|20S/16
D2 |[inametp BHyTp. 060n04ku kabens ot 6,1 g0 11,7 mm|20S
D3 |[duametp BHYTP. 060m0u4KM kabens ot 6,5 a0 13,9 Mm|20

2 Bnok nuTaHums
0 |He 3akasaH
1 |bnok nutanua 200001-24-1-1 (24 B) + PU®-M1291-DIN| conpoTusnenue
2 |Bnok nutanus 2000M-24-1-1 (24 B)] nHm =250 OM
3 |bnok nutanus 6MNM-1k-36-45-DIN (86 B)| “onpaTRelcHic

NUHUKN < 750 OMm
3 KoMmMyHUuKauum
0 |He 3akasaHbl
1 |[HART- mogem

4 NMoka3biBaKOW MU npudop

0 |He 3akasaH

Mpu6op KM1M-108221GE11
nutaHue 2208, Exia

Mpun6op KM1M-108222GE11
nutauune 248, Exia

Mpu6op KM1M-108221G0O11
nutanue 2208, 6e3 B3pbiBO3aALLUTbI
Mpubop Skorpadp-T1B1211110A
nutaHue 2208

Mpubop Okorpac-T1B2211110A
nutaHue 24B

pMOYEX0N, NO3ULMOHHOE 0003HAYEHHE, 3aLUTHBIH KO3bIPEK
He 3aka3aHbl TEPMOYEXON W NO3ULMOHHOE 0603HAYEHNE
[Mo3ununoHHoe o6o3HaueHne 6e3 Tepmoyexna
Tepmoyexon n no3nUnoHHoe 06o3HavyeHne
Tepmouexon 6€3 No3nuMoHHOro 0603Ha4YeHus
Tepmoyexon ¢ anexTpooborpesom 1 NO3MLMOHHOE 0603HauYEeHe
Tepmoyexon ¢ anekTpoo6orpesom 6e3 no3uLmoHHoro 0603HaueHus
3aLUMTHBbIA KO3bIpeK 6€3 N03ULIMOHHOTO 0603Ha4EeHUs
3aLLUMTHbIN KO3bIPEK C NO3ULIMOHHbIM 0603HaYeHNEM

—

5

Nlolo|alw|vimlolFd ol sl |

PucyHok A.2- KapTa 3aka3a akceccyapos
61



Mpunoxexve b

CxeMmbl NOAKMIOYEHNS YPOBHEMEPA AJ14 NPOBEPKN

Neeentady M
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o

S
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=1
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BN
R1
HM
MK

Bnok nutanns (24 + 3) B

d

TEI
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HM

MK

*b

Pesuctop (250 £ 15) Om 0,25 Bt

Hart - mogem

[NepCcoHanbHbIA KOMMbIOTEP

PucyHok B.1 — Cxema nogkmnodeHnst ypoBHeEMEpPa AN NPOBEPKK 06LLENPOMBILLNEHHOMO 1 Exd

IleBentay M
1

— UCMNOJTHEHUA

Exia

BN R1

olojo|e|p|O

HO)

BN
R1
HM
MK

Bnok nutanns Ex ia (24 + 3) B

Peauctop (250 £ 15) Om 0,25 Bt

Hart - mogem

[NepcoHasnbHbIA KOMMbIOTEP

a 1°

HM

MK

b*b

PucyHok b.2 — Cxema nogknoveHns ypoBHemepa 41 nposepkn Exd+ia — ncnonHeHus
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2.834.002 PO
[Mpunoxexwve B

[abapuTHble pa3mepbl ypoBHEMEPa

[, mm He Bonee 70
L1, mm He 6onee 280
L — anvHa namepuTensHON YacTu, MM

PucyHok B.1 — MabapuTHble pasmepbl ypoBHeMepa Jlesentay M (TemnepaTypHOE UCMONHEHNE
«C», TemnepaTypa namepsiemoin cpeabl o1 MuHyc 50 go nnroc 95 °C)
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2.834.002 P3

e
31

[, mm He bonee 70
L1, mm He Bonee 320
L — onvHa namepuTensHON YacTu, MM

PucyHok B.2 — labapuTHble pasmepbl ypoBHemepa JleBentay M (TemnepatypHOe UCNOSTHEHNE
«D», Temnepatypa usmepsiemoit cpeabl ot MuHyc 50 go nntoc 200 °C)
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MpunoxeHue [

2.834.002 P3

MapkupoBKa No B3pbIBO3aLLMTE U NapamMeTpbl UCKPOOE3onacHbIX Lienei

Tabnuua I".1 - MapkupoBka no B3pbIBO3aLLuTe

Cpefa npuMeHeHus

MapKVIpOBKa OnA BOa B3PblBO3ALLNTDI:

«B3pPbIBOHENPOHMLIaEMasn
obonoyka»

«B3pbIBOHENPOHMLIaEMaS
obonouka + nckpobesonacHas
aneKTpuYeckas Lienby

B3prBOOI'IaCHaFI
CMeCb

ra3oBas

1ExdIICT6 Gb

1Exd[iaGa]lICT6 Gb

['optoYas Mnbinb

Ex tb [IC T150 100 °C Db

Ex tb [ia Da] I1IC T+s0 100 °C Db

Tabnuua I'.2 — MapameTpbl nckpobesonacHbIX Lenen

Modepynna
obopydosaHusi/3HayeHue
lapamemp napamempa, He 6onee

IIC

MakcumanbHoe BxogHoe HanpsbkeHue Ui, B 30
MakcumanbHbI BXOAHOW TOK |i, MA 50
MakcumanbsHas BxogHast MowwHocTb P, BT 1,0

MakcumarnbHast BHYTPEHHSIS MHAYKTUBHOCTb U EMKOCTb:
Li, MklH 10
Ci, HO 10
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% KOA THBIAEASC 9026102900

2.834.002 P3

DezepanbHoii ci1yk00H M0 aKKpEeANTALMH.
Howmep Tenedona: +74996782566, ajapec 21eKTPOHHOH nouTh: info@t-cert.com.

Agzipec MecTa ocyiecTBIeHUS AeaTeabHocTH: 454047, Poccuiickas Menepauus, ropoa Yensabuuck, ynuua [Masenenkas 2-as,
Jiom 36, xopriyc 2. OCHOBHOH rocy1apCTBeHHBII perucTpaunoHHbIit Homep: 1037402821257.
Howmep tenedona: +7(351) 725-89-78; anpec anekTpoHHO# nouTh: sales@tpchel.ru

. U3TOTOBUTEAD OGuiectBo ¢ OrpaHHYeHHOii 0TBETCTBEHHOCTBIO «Temsonpubop-Cencopy.

| Mecto naxoxaenus: 454047, Poccus, ropoa YensOuuck, ynuua [asenenkas 2-as, aom 36, kopmyc 2

AJlpec MecTa 0CyLIECTBICHN ASATEIbHOCTH 110 H3roToBaeHMI0 npoaykuuu: 454047, Pocens, ropon Yenabunck, ynuua
[TaBeneukas 2-ast, 1oMm 36, Kopryc 2

‘ HPOAYKIH/IH Vposremepbl MuKkpoBosiHoBbIe «Jlesentay M» ¢ Mapkuposkoii B3peisosamitel 1Ex d IIC T6 Gb, Ex tb I1IC
. Ty50 100°C Db, 1Ex d [ia Ga] IIC T6 Gb, Ex tb [ia Da] IIIC T150 100°C Db.

[IpoyKLMA U3TOTOBICHA B COOTBETCTBHH C TeXHHUECKHMHU yenoBusimu TV 4214-081-00226253-2013 «Yposnemeph!
MarHutocTpukinonnste Jlepentau F, mukpoBonanoseie Jiesentay My.
CepHiiHBIi BBITYCK.

il COOTBETCTBYET TPEBOBAHMUSIM TeXHHYECKOTO PErJaMeHTa Tamox«#}moro coro3a «O 6e30nacHOCTH
| oBopynopanus s paGoThl BO B3phIBOONAcHKIX cpenaxy (TP TC 012/2011)

CEPTH®UKAT COOTBETCTBHS BBIAAH HA OCHOBAHHH
CaefieHus 0 JIOKYMEHTaX, [OATBEPKAAOLIMX COOTBETCTBUS IPOAYKLIHH TPEOOBAHUAM TEXHUYECKOTO PerjiaMeHTa
TaMoKeHHOro coro3a (cMoTpH npuioxkenue 1 Ha Granke cepun RU Ne0623075)
Cxema cepridukaumu lc.

AOIIOAHUTEABHAS UHO®OPMAILIHSL Cranjaptsl, 06ecneunsalomug cobuoieHue TpeGoBaHui TEXHHYECKOro
peryaMenTa, yKasatbl B npiiokennn 2 Ha Gnanke cepun RU Ne0623076. YenoBus M CpoK XpaHEHHs, ONMCAHHE KOHCTPYKLHMH U
cpezcTB obeceyeHns B3pbIBO3AIMTBI, @ TaKKe HHas HH(GOpMALHs, HICHTHOUIMPYIOIIAs TTPOYKIHNIO, YKA3aHbl B [PHIIOKCHHH

3 na Gmankax cepun RU Ne0623077 u Ne0623078. Boinan B3amen EADC RU RY
\> \,\\"0

)€ CPOK AEVICTBHSIC 12042019
. BKAFOUUTEABHO

{ eB Asekcanap AJIeKCaHAPOBHY 2
BN v

Axcnepr (axcnepT-ayAuTop) il
(3xcnep1'm ( sxcnepnl-ayp.nropu))

T




2.834.002 P3

AT
[PYMMA MPEAMNPUSTUI A YESISIBUHCK

TEMNNONPHUBOP

KoHTaKTHaA nHpopmaums:

Appec: 454047, Poccusn, YenabuHck,
yn. NaBeneukasn 2-1, 4. 36, Kopn. 2, od. 203

TenedoH: +7(351) 725-76-97 (MHOroKaHanbHbIiA)

E-mail: sales@tpchel.ru

Caiit: www.tpchel.ru

CepBucHasna cnyba: 725-74-72, 725-75-10

Mpoaykuuna npousseaeHa 000 «TEN/TOMPUBOP-CEHCOP»
2022
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