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BBEAEHUE

HacTosillee pyKOBOACTBO MO  3KCMfyaTauuu NpegHasHayeHo [Af1s  O3HAKOMMEHUS
0BCryXMBalOLWEro nepcoHana C Ha3HaYeHWeM, MCMOSHEHWAMM, MPUHLMIOM  [LEeNCTBUS,
YCTPOWCTBOM, ~ KOHCTpYKUMeW, paboTold W TexHuyeckum obCnyxuBaHWeM ypoBHeEMeEpa
MWKPOBOJIHOBOTO JlesenTay M (B fanbHenwem - ypoBHeMepa).

BHUMAHUE! Tlepen ucnonb3oBaHWEM YpPOBHEMEpPA, MOXanyncTa, O3HAKOMbTECh C
HaCTOSILLMM PYKOBOACTBOM MO aKcnnyatauumu. peHebpexeHne Mepamm NpefoCTOPOXHOCTU W
npaBunamn akcnrnyatauu MOXET CTaTb MPUYMHON  TPaBMUPOBAHWS MepcoHana  wmm
nospexzaeHns 06opyaosaHus!

B cBsi3n ¢ NOCTOSHHOM paboToON MO COBEPLUEHCTBOBAHMIO U3OENNS, MOBLILLAKLLEN €ro
HaJeXHOCTb W YNyYlalWen XapakTepUCTUKW, B  KOHCTPYKUMIO MOTYT ObiTb BHECEHbI
HE3HaYNTENbHbIE U3MEHEHUS!, HE OTPAXEHHbIE B HACTOALLEM M3AAHUM.

1 ONMUCAHUE U PABOTA

1.1 HazHayeHue

YpoBHeMep npeHasHayveH Ans HenpepbiBHOMO M3MepeHUs B pe3epayapax:

- YPOBHS XWUZKOCTU UK CbIMy4nX NPOLOYKTOB;

- YPOBHSI IBYX HECMELLMBAOLLIMXCS XMOKOCTEN.

YpoBHEMEpbl MOTYT MPUMEHATLCH B CUCTEMax pPerynupoBaHus W ynpaeneHus B
PasNMYHbIX OTpacnsX MNPOMbIWMEHHOCTH: HedTenepepabaTbiBatoLlein, MeTannyprvyeckon,
XMMUYECKOW, B SHEPTETUKE U APYIUX.

YpoBHeMepbI ABMAIOTCA CPEACTBAMU U3MEPEHUN.

YpoBHEMEP MOXET UMETb UCTOTNHEHUS:

- 0BLLENPOMBILLNEHHOE;

- B3pbIBO3ALLMLLEHHOE.

YpoBHEMepb! B3PbIBO3ALLMLLEHHOMO MCMONHEHNUS OTHOCATCS K rpynne Il cooTBeTcTByIOT
Tpebosanmam OCT IEC 60079-1-2011, TOCT 31610.11-2014, TOCT IEC 61241-1-1-2011 n
MMEKT YPOBEHb B3PbIBO3ALLMUTLI «B3PbIBOOE30NACHDINY.

Bua B3pbIBO3ALLMTLI «B3PLIBOHENPOHULaEMas 060rnoyKka» UK «B3pbIBOHENPOHMLaEMas
obonoyka + nckpobesonacHas anekTpuyeckas Lenb». YPOBHEMEpbl — B3pblBO3ALLMLLEHHOTO
UCTIOSTHEHUS NpeaHa3HaveHbl ANnA NPUMEHEHUS B OTPacnsaX MPOMbILLNIEHHOCTU, CBA3AHHBLIX C
nonyyeHnem, nepepaboTKon, WCMOMb30BAHWEM W XPaHEHUMEM B3PbIBO- W MOXaAPOONACHbIX
BELLECTB W NPOLYKTOB.

MapkupoBKka  B3pbIBO3ALUMILEHHbIX ~ UCMOMHEHMA UM BbIXOAHbIE  MapameTpbl
nckpobe3onacHbIX Lienen YPOBHEMEPOB B3PbIBO3ALLMLLEHHOrO WCTIOSTHEHNS
«B3pbIBOHeNpoH1Laemas obonoyka + uckpobesonacHas anekTpuyeckast Lenb» NpuBeaeHbl B
npunoxeHum I
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YpOBHEMEPHI B3PbIBO3ALLMLLEHHBIX UCTIOTHEHWI MOTYT NPUMEHSATLCS Ha 0BbEKTax B 30HaX
knacca 1 n 2 no NOCT IEC 60079-10-1-2011, TOCT IEC 60079-10-2-2011, roe BO3MOXHO
oBpa3oBaHVe CMecelt roptourx ra3oB 1 napoB ¢ Bo3ayxoM kateropun 1IC nivnu IIB.

Mo YCTOMYMBOCTM K BO3AEMCTBMIO TEMMEpaTypbl M BRAXHOCTW OKPYXaloLero Bo3adyxa
ypoBHeMepb! cooteTcTByT no FOCT P 52931:

- rpynne [13, Ho Ans paboTbl Npu TemnepaType OKpyXaroLlero Bodgyxa oT MuHyc 40 go
nntoc 60 °C, BepXHEM 3HAYEHUM OTHOCUTENBHON BraxHOCTU 95 % npu 35 °C 1 6onee HM3KMX
Temnepatypax 6e3 KoHaeHcaUuW Bnark — Ans ucnosnHeHuin 6es guennes.

- rpynne [13, Ho Ans paboTbl Npu TemnepaType OKpyKatoLlero Bosgyxa ot MuHyc 20 o
nntoc 60 °C, BepXHEM 3HAYEHUM OTHOCUTENBHON BriaxHOCTU 95 % npu 35 °C 1 6onee HM3KNX
Temnepatypax 6e3 koHaeHcaUun Bark — Ans UCNIOSNHEHNS! C AUCTINIEEM.

YpOBHEMEP COCTOMT W3 YYBCTBMTEMLHOMO dneMeHTa (30HAQ). 30HL COEAMHEH C
9NEKTPOHHbLIM B510KOM. 30HA, B 3aBUCMMOCTM OT UCMONHEHWS, NPeaCTaBnseT cobo:

- OZIMHAPHbIA MeTanMyeckuin Tpoc,

- ABOVHOI MeTanmnmMyeckuii Tpoc,

- OMHAPHbIA METaANMNYECKIIA CTEPXKEHD,

- IBOVHON MeTanmM4eckuin CTEPXEHB,

- KoaKcuasbHbI Kabesb,

- OAMHAPHbIA METANMNYECKIIA TPOC C NNACTUKOBLIM NOKPLITUEM,

- OAHAPHbIN METANMNYECKIIA CTEPXKEHD C MNACTUKOBLIM MOKPLITUEM.

OnEeKTPOHHBI 610K pasMeLLiEH B Kopryce TUna «B3pbIBOHENPOHILaeMas 060104kay.

Mpumep 3anncy ypoBHEMEPa NMpu 3akase:

YposHemep MukpoBosHoBblid JIEBEJITAY M 10C02A1 A10100 (gimHa 8000 mm) (cwm.
npunoxeHue A)

1.2 OCHOBHbIE (hyHKLMK

YpoBHEMep OCyLLECTBNSET:

- UMEPEHNE PacCTOSHUS OT YPOBHS KOHTPOMMPYEMOrO KUAKOrO UMK Chinyyero Npoaykta
[10 BEPXHEro Kpas 30Haa;

- pacyeT Mo pesynbTataMm M3MEpPeHun YpoBHA, obbemMa WM Maccbl NpoaykTa B
pesepayape.

PesynbTar n3amepeHuin BLIBOAUTCA B BUE TOKOBOrO curHana + Hart-curHana. Kpome Toro,
pe3ynbTaT U3MepeHns MOXeT BbITb BbIBEAEH Ha AUCMe B LIMPOBOM BUZE.

1.3 TexHMyYecKkme xapaKTepucTUKu

1.3.1 YpoBHEMED MOXET UMETb OHO W3 UCMONHEHUN, NPUBELEHHbIX B MPUNOXEHUM A,
3anuck 3akasa CoCTOWT 13 3annCy UCMOMHEHUS CaMOoro YpoBHeMepa (CM. pucyHok A.1) u 3anucu
3aKasa akceccyapos (CM. puCyHoOK A.2).

1.3.2 OCHOBHbIE TEXHWUYECKIE XapaKTEPUCTUKI YPOBHEMEPA NPMUBEAEHDI! B Tabnuue 1.
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[nnHbI U3MEepUTENBHON YacTu M JONyCTUMblE Npefenbl NOrpeLlHoCcTei NpuBedeHbl Ha
pucyHke 1 1 B Tabnuue 2.

Tabnuua 1- OCHOBHbIE TEXHUYECKIE XapaKTEPUCTUKK

HanmeHoBaHue
XapaKTepUcTUKu

3HaueHue XapaKTepUCTUKU

TemnepaTypa  KOHT-
ponvpyemon  cpepel,
°C

Ot munyc 30 go nntoc 200 (cmotpm n.1.3.3)

[aBnexne KOHT-
PONMPYEMOI  Cpefsl,
MMa

[o 4 (cmoTpu guarpammy n.1.3.3)

TemnepaTypa  OKpy-
Xatowen cpedpl, °C

[ns ucnonHeHun 6e3 aucnnes - ot MuHyc 40 go nntoc 60,
[ns vcnonHeHun ¢ guenneem - ot MuHyc 20 fo nntoc 60;

HanpsbkeHne  nuta-
HUa, B nocTtosiHHoro
TOKa

Ot 18,5 go 28.

BbixogHom curHan

NocTosiHHbIN TOK OT 4 Ao 20 MA+HART- curHan;
MNocTosiHHbIN TOK OT 4 oo 20 MA+HART- curHan+aucnnen.

ObecneyeHue Mo Hart-npoTokony
KOMMyHUKaLmm ¢ MK

CreneHb  nbinesna- | IP65

rosaLuThbl Kopnyca

BnbponpoyHocTb N2 no FOCT P 52931

[Npepenb! fonyckaeMoit fONONHUTENBHOMN MOTPELLHOCTY PaBHbI:

a) Npy W3MEHeHWM TemnepaTypbl OKpyXatlen | He  gomkHa — npesblwaTb — Npeaenos
cpefpb! Ha kaxable 10 °C OCHOBHOW abCOMNKTHOM NOTPELLHOCTY

6) npw N3MEHEHUM TemnepaTypbl
KOHTpOnupyemon cpefbl Ha kaxaple 10 °C

MpumevaHme.

[ns koHTpons cpeg ¢ Temnepatypon cebiwe 95 °C n go 200 °C BO3MOXHO MpUMEHEHWE
YPOBHEMEPOB, MEIOLLIMX UCTMONHEHME BbICOKOTEMMNEPATYPHOE (CM. NpunoxeHue B)
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Tabnuua 2- [nuHbl U3MepUTENbHOM YacTh 1 A0NYCTUMBIE NPEAEnbl NOrpeLLHoCTy

Tvn 30HAa [nvHa MepTBas 30Ha | [pegenbl  gonycTMMoun
U3MepPUTENLHOW | BEPXHASA/HMKHAS, OCHOBHOW abCONOTHOM
4yacTu, M MM NOrpeLHoCTH, MM
& =80 &=24 ans ans
XUOKOCTEA | CbIMyyux
CtepxeHb @ 8 Mm o3
+5 + 20
CrepxeHb @ 14 mm o3
300/20 | 400/100
Tpoc:
@4 mm no 10 +5 + 20
@ 8 mm
[1BOMHOM CTepxeHb
2 8 mu Ao3 15020 | 300/100 +9 +20
[soiHoit Tpoc @4 mm | go 10 +5 +20
KoakcnanbHbin kabenb | Ao 6 0/10 0/100 +5 +20
;’E%c C  MNOKPbITUEM 2010 +5 +90
ngg):ff::m oEA ¢ 300120 | 400/100
o 3 +5 +20
CTepxeHb c
nokpbITMem PP
Mpepensi  gonyctumon
OCHOBHOW NpUBEAEHHOW
norpewHocty, % ot
ANWHbl  U3MEPUTENBbHOM
yacTtu
Tpoc:
@4 mm
J 8 mMm
IBOViHOM TpOC B 4 O110 po 24 10,1 +0,2
TpoC C  MOKpbITUEM
FEP

[pnMeyaHme - nNpu onpeaeneHnn NOrpeLlHOCT U3MEePEHUiA paccumTaTb AOMYCTUMbIE Mpeaersi

NnorpeLHoCT B MM
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BbicoTa pesepsyapa

[nnHa namepuTenbHoOn YacTu

MepTBas 30Ha (BEPXHSS U HUKHSS)

[nana3oH namepeHui (adekTBHas AnuHa 30H4a)

N -~

PucyHok 1 — OCcHOBHbIE 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

PuUCyHOK 2 - 3aBMCMMOCTb TEMMepaTypbl KOHTPONMPYEMON Cpefbl OT AABNEHMS
7
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1.3.4 PesynbtaT uM3MepeHns npeobpa3yeTcs B TOKOBbIM CUrHam C  Auanas’oHOM
n3meHeHus oT 4 7o 20 MA + Hart (Harpyska He 6onee 500 Om);

B 3aBMCMMOCTW OT UCMOMHEHNS pesynbTaT WM3MEepPeHUs MOXET OblTb NpeacTaBneH
TOKOBbIM CUrHaniom + Hart+ gucnnen.

1.3.5 YpoBHEMEP C SNEKTPOHHbIM BIIOKOM, BbLIMOMHEHHBIM C BMOOM B3pbIBO3ALLMTH
«uckpobesonacHas anekTpuyeckas Lenby, UMeeT uckpobesonacHble LEenn Ans NOAKOYEHNS
NUTaHUs 1 Harpysku. MapameTpbl UckpobesonacHbIX Lenern npueeaeHb! B Tabnuue 3.

Tabnuua 3 - MapameTpbl NckpobesonacHbIX Lenen

Moarpynna
06opyaoBaHus/3HaYeHe
MapaveTp napametpa, He bonee
IIC
OhbeKTUBHOE 3HAUYEHNE HAMPSKEHNS 28
noctosiHHoro Toka Um, B
MakcumarnbHoe BbixogHoe Hanpsixerue Uo, B 28
MakcumanbHbI BbIXOAHOW TOK |0, MA 140
MakcumanbHas BbixogHas molyHoctn Po, BT 1,0
[MpeaenbHble NapameTpbl BHELLHMX UCKPOBe3onacHbIX Lenewn:
Lo, MMH 0,2
Co, mk® 0,015

1.3.6 MabapuTHble pa3mepbl NpuBedeHbl B NpunoxeHu B, macca yposHemepa - B
Tabnuue 4.
Tabnuua 4 — Macca yposHemepa

Tvin 30HOa Macca, kr He bonee

C TpocoBbIM 30HAOM or2,1003,5+0,12xL
Co cTepXHeBbIM 30HAOM o12,10035+1,2xL
C KoakcuanbHbIM 30HAOM ot2,1003,5+1,3xL
C TPOCOBbLIM 30HAOM C MOKPbLITUEM o1 2,1 0o 3,1 +0,16xL
Co cTepXXHEBbLIM 30HAOM C NOKPbLITUEM 0T 2,1 00 3,1 +0,6xL
C OBOWHbIM TPOCOBbIM 30HOOM ot 2,1 00 3,1+0,24xL

[NpumeyaHve - L — anvHa namepuTensHou YacTu, M.
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1.3.7 B ypoBHeMepe 0BecneumBaeTcs BO3MOXHOCTb WAEHTU(MKALMM NPOrpamMMHOro
obecneyenus (M0).

3almTa BHYTPEHHETO MPOrpamMMHOT0 0OECMeYeHNst OT U3MEHeHUs obecneynBaeTcst Ha
aTane nNporpamMMM1pOBaH1s MUKPOMNPOLIeccopa: nocne 3anuckt paboyeii nporpaMMbl CTaHOBUTCA
HEBO3MOXHO NPOYUTATb UMK U3MEHUTD KaKYH-NMGO YacTb NporpaMMbi.

KannbpoBoyHble Ko3thduLMeHTbI, obecneunBatoLLe METPONOrMYECKNe XapaKTePUCTUKM
YPOBHEMEpPA, XPaHATCA B  NepenporpaMMypyeMon  MUKPOCXEME,  3alLMLLEHHOM  OT
HECaHKLMOHMPOBAHHOTO W3MEHEHWS1 NMPOrpaMMHO — BXOA B PEXUM KanubpoBKM 3alupLLeH
naponem. HecaHKLMOHMPOBaHHOE U3MEHEHWE HACTPOEK YPOBHEMEPA 3aLLMLLEHO NaponeM.

[Mporpamma BepxHero ypoBHS KoHdurypaTop, paboTatoLas B KOMMNIEKTE C yPOBHEMEPOM,
npeaHasHayeHa ans nposepku paboTocnocobHOCTH npubopa Npy COEAUMHEHUN C KOMMBIOTEPOM
W MOXeT MoKa3blBaTb W/MMKN U3MEHATb HACTPOMKKM ANst paboTbl C KOHKPETHBIM PE3EpBYapPOM,
Bpemsi/ fata/ rog 1 T.N. U NoKasblBaTb pesynbTaThbl U3MepeHnid. Matematnyeckoin 06paboTkm no
pesyrnbTatam U3MepPeHNs B MporpamMmme BEPXHErO YPOBHS He MpeyCMOTPEHO.

/oeHTdMKaLMOHHbIE AaHHbIE NPOOpa NPUBEAEHBI HUXE.

WpoentndomkaumoH | Homep  Bepcum | Lindpposoit AnropuTi
HaumeHoBaHwWe BblYMCIEHMS
Hoe  HaumeHo- | 10 noeHTugmKa-
no L1POBOro
BaHue [10 Top M0
naeHTudukaTopa
LevelTouch V 2.0.0.15 V2.0.0.15 A212 -

3awmra MO oT HenpegHaMepPeHHbIX W MpefHaMepeHHbIX W3MEHEHU COOTBETCTBYET
ypoBHi0 «A» no M 3286-2010.

3awmra npubopa OT npegHamepeHHoro n3MeHeHust MO yepes BHYTPEHHUI UHTEpdenc
(BCKpbITUE YpOBHEMepa) 06ecneynBaeTCs HaHECEHWEeM rapaHTWAHOWM HaKrewku Ha kopnyc
SNEKTPOHHOrO Brioka ypoBHEMepa.

1.3.8 CpepHsist HapaboTka Ha oTka3 formkHa ObITb He MeHee 50 000 u.

1.3.9 CpepHuin cpok cryx6bl omkeH bbiTb He MeHee 10 ner.

1.4 KoHCcTpyKuuMA U paboTa ypoBHEMepa
1.4.1 NMpnHUMN paboTbl

BHewwHWi BUA ypoBHEMEpPa C OAMHAPHLIM TPOCOBLIM 30HLOM MPUBELEH HA PUCYHKE 3.
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L)

PucyHok 3 — BHeLwHWiA BUA YpOBHEMEPaA C OAMHAPHbLIM TPOCOBLIM 30HZOM.

YpoBHEMEP COCTOMT W3 YYBCTBUTESIBHOMO dNeMeHTa (30H4a) M Koprnyca. Tunbl 30HZ0B
npvBeaeHb! B Tabnuue 2. 30H4 KpenuTes K LWTyLepy pe3bboBbiM COeAUHEHNEM.

B kopnyce, 3aKkpblBalOLLEMCS KpbILKOW, YCTaHOBMEH GNOK anekTpoHukW. [lepegHue
NaHenn dNeKTPOHHbIX BII0KOB NpUBEAEHbI Ha PUCYHKaX 4 1 5.

PucyHok 4 - Brnok anekTpoHuKN.

Ha 650K 93neKkTpOHMKM  MOXET  YCTaHaBMMBAaTbCA  MOAYNb  OTODpaxeHns U
NporpamMmmm1poBaHus (aucnnen) (CM. PUCYHOK 5).

10
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PucyHok 5 - Briok 3MeKTPOHWKM C YCTaHOBNEHHBIM MCTINEEM.

Kopnyc nmeeT ofHO oTBEpCTUE Anst kabenbHoro BBoAa. BhiGop 1 ycTaHOBKY kabenbHOro
BBOJA OCYLLECTBNSET noTpebuTtenb. VI3 nponsBoacTBa ypoBHEMED BbIMYCKAETCS C 3arMyLLKON
BMeCTO kabenbHoro BBOfa.

MopkmioyeHne k 0ObEKTY OCYLIECTBNSIETCA Mpy nomow pe3bboBoro wrylepa. Ons

ONLMOHArNbHbIX UCMOMNHEHWI NOAKMOYEHNE K 0BBEKTY OCYLLECTBMSAETCS C NOMOLLBIO (PriaHua.
1.4.2 PaboTa ypoBHeMepa

OCHOBHbIe TePMUHbI

Pacctosinme - pacctosHue OT (PUTMHra [0 MOBEPXHOCTM Mpogykta (4ns OAHOro
NPOAYKTa) UNW NOBEPXHOCTM BEPXHErO NPOAYKTa (4N ABYX NPOAYKTOB);

YpoBeHb - BbICOTa OT OCHOBaHWS pe3epByapa A0 NOBEPXHOCTM BEPXHETO NPOAYKTa;

[nuHa 30HAa - AnvHa 30HAQ, YkasaHHas B 3akase. OT (MTWHra A0 KOHUa 30HAa
(BKNKOYas HaTSHXKHOE YCTPOUCTBO/TPY3);

BbicoTa pe3epByapa - pacctosHie oT oUTKHra (OT KpbiLk) 4O OCHOBaHWS pe3epByapal.

He3anonHeHHbIN 06beM - 06beM, HE3aMNOMHEHHbI NPOAYKTOM,;

00beM - 06bEM, 3aN0SNHEHHBIN MPOAYKTOM.

11
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Cop HesanonHeHHkIR 00beM
| |
. - . OUTUHr }_
18 1 @
HKE; 1 R % Bosayx
03X 2
T "
: *
m| T ¥
2|2 T <
2 % | MpoaykT 1
wl = -
3~ Mpoayk 2 || Y —
I'l: ;T MpoaykT 2
' | {1
Y j ~— Y

PucyHok 6 - OCHOBHblE TEPMUHBI.
MpuHUmMn padoTbl

[pUHUMN 0EenCTBUS OCHOBAH Ha MeTode MMMYNbCHOW PeddnekTOMETPUM C BPEMEHHbIM
paspeLleHreM. JrneKTPOMarHUTHbIE UMMYNLCbl NepeaaroTcs Mo BOMHOBOLY, MOTPY)XEHHOMY B
nsmepsiemyto cpegy. Mpn LOCTKEHUN UMNYbCOM MOBEPXHOCTW XWOKOCTW, UMetoLlein Bonee
BbICOKYIO [AW3NEKTPUYECKYI0 MPOHMLAEMOCTb, YeM Yy Bo3ayxa (€=1), W3NyYeHHbI curHanm
OTpaxaeTcs OT MOBEPXHOCTM BeLlecTBA M BO3BPALLAETCA MO BOSMHOBOAY B MPUEMHMK
YpOBHeMepa. YpOBHeMep 3amepsieT BpeMs 3afepXKU OTPaXeHHbIX UMMYbCOB OTHOCUTENbHO
W3NYYEHHbIX U BbIMUCASET YPOBEHb. M3MepeHHble AaHHble NepefaloTcst B CUCTEMY BEPXHEro
YPOBHS Nno uHTepdemncam (4-20)MA ¢ kommyHuKaLmen no npotokony HART.

[lnanektpuyeckas NPOHMLIAEMOCTb  MPOAYKTa & 3aBUCUT  OT  3JIEKTPUYECKON
nposoauMocTu. MpeobpasoBaTesb NPUHUMAET OTPAXEHHbIN CUTHAN 1 Onpesenser:

- €ro amnnmTygy (B BOMbTaXx);

- BpeMmsl, MpoLlejLiee Mexay MOMEHTOM OTMpaBKM UMMyMbCa M MOMEHTOM BO3BpaTa
OTPaXeHHOro CcurHana.

OT0 BpeMsi MPOMOPLMOHANBHO PACCTOSHUIO OT (OUTWHrA [0 MOBEPXHOCTW MpOAyKTa.
Bpems nepecunTbIBaETCH B!

- TOKOBbI BbIXOAHOW curHan oT 4 a0 20 MA;

- Undpposon BbixogHow curHan HART.,

YpoBHeMEP MOXeT paboTaTb C nopowlkamu, ¢ OYpnsLMMK, NEHHbIMK, NAPAWMMUA U
KUMALWMMY  KMOKOCTAMM, TemnepaTtypa, [aBneHue W MIOTHOCTb KOTOPbIX NPUBEAEHbl B
Tabnuue 5.

12
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Tabnuua 5 - MNapameTpbl U3MepsieMbIx cpes

HanmeHoBaHWe napameTpa 3HauyeHve napameTpa B 3aBMCUMOCTM OT TUMNa 30HAA
KoaKcuarnbHbIN [1BOVHON OAMHAPHBIN

[nanektpuyeckast 1.4 1,8 2,1

NPOHNLIAEMOCTb, HE MEHee

Temnepartypa , °C ot MuHyc 30 go nntoc 200

[asnexve, Mla CM. NyHKT 1.3.3

WU3mepeHune ypoBHA OQHOrO NpoayKTa

MMnynbc, BbIMyLIEHHbIA MO 30HOY, OTpaxaeTcs OT MNOBEPXHOCTU MpoayKTa U
BO3BpallaeTca K npeobpasoBaTenio ypoBHemepa. PaccTosiHne OT  ypoBHeMepa Ao
MOBEPXHOCTM MPOAYKTa MPOMOPLMOHANBEHO BpeMEHM, MpollealleMy C MOMEHTA OThpaBKiA
MMNYNbCa 10 MOMEHTa BO3BPaTa OTPAXEHHOTO CUrHamna 1 paccumTbIBaeTCs no opmyne:

paccmosHue = % (1),

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

YpoBeHb OMpedensieTcs Kak pasHOCTb BbICOTbl pe3epByapa W M3MEpEeHHOro
PaCcCTOSHHS.

O6pamume eHumaHue, 4TO NPX NOCTYNIEHUM C 3aBOfA YPOBHEMEP HACTPOEH Ans
M3MepeHus paccTosHus. [loaToMy npu MyCTOM pe3epByape MoKasaHUst yPOBHEMepa
COOTBETCTBYIOT ANMHE 30HAA.

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 — [MpuHUMNbI U3MEPEHUS YPOBHS.
13
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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



INloruka paboTbl Npu noTepe curHana

2.834.002 P3

YpOBHEMEP MOXET MOTEPATb OTPAKEHHBIN CUrHas NMpu HaXoXOEeHUN YPOBHS B MEPTBOM
30HE Unu oKono AHa. Ha pucyHke 9 nokasaHbl AeiCTBMS Npubopa B 3aBMCUMOCTM OT 30HbI, B
KOTOpOiA OblN NOMyYeH curHan, npeaLecTsyowmn notepe. Mapkepbl COCTOSIHUA pesepByapa
MOXHO MPOCMOTPETb B MeHto «Measurement configuration» nporpammel LevelTouch.

—

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
oToBpaxatoTcst MapKepbl:

- «Pe3epByap 3anonHeH» U «YpoBEHb
NoTepSsiHY.

OgHa M3 MpUYMH  TakMX  MOKa3aHWiA
npubopa — 3T0 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 3anosfiHeHus (W
MepTBas 30Ha).

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

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

Ecnv  wmnynbC  noOTEPsH,  BbIXOQHOE
3HayeHune «3aMOPaXMBAETCA» Ha
nocrneaHeM N3MEPEHHOM 3HAYEHNN.
OtobpasunTcs Mapkep «YpoBeHb
noTepsiHy.

Ecnu curHan notepsiH B 370 30HE, TO 0TOBpaxaeTcs Mapkep «Pesepsyap nycT».
YpoBHEMED OXMOAET OBHAPYXEHNS OTPAXKEHHOTO CUrHana B 3TOM 30HE.
Kaxgyto MUHYTY NPOBEPSETCS OTPAXEHHbIN CUrHAM no BCen AnNHE 30H4a.

15
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OGpaboTka oTpaxXeHHOro UMnynbca

B cootBeTCTBUM C NpUHLMNOM paboTbl YpOBEHb NPOAYKTA B pe3epByape onpeaensercs
Ha OCHOBE CWrHama OTPaXEHHOT0 OT MOBEPXHOCTU MNpOAyKTa (onpenensetcs Bpems
MPOXOXOEHNS CUTHaNa 1 ero amnauTygda, kotopas OydeT 3aBWUCETb OT 3MEKTPONPOBOAHOCTY
NpoAyKTa).

Bce oTpaxeHHble uMnynbCbl (BKNoYas rpebeHb, nperpagy M NOBEPXHOCTb MPOAYyKTa)
nonagalT Ha npeobpasoBatenb, rae npeobpasyoTcs B HanpskeHue. Mukponpoueccop
0TOMpaeT HamboNMblIMA CUrHasn, KOTOPbIM MPUHUMAETCS 3@ CWUrHan, OTPaXeHHbIn OT
NoBEPXHOCTU npogykTa. ocne atoro nogbupaeTcs KOIMMUUMEHT ycuneHus Tak, 4Tobbl
YCUNEHHBIA CUrHanm nNpeBbICUI MOPOroBOe 3HayeHue. ITOT CurHam npusHaetcs «pabounm
curHanom». B panbHeiwem ypoBHEMEpP CreauT 3a NepemelleHreM aToro «pabodero
CWrHana» v BblgaeT COOTBETCTBYHOLLMIA BbIXOAHOW CUrHaI.

Ycunenue curHana

CurHanbl € pocTaToyHO  6OMbLUIOW — aMnaMTydon octatTcs  6e3  M3MeHeHus
(koadhcbmumeHT yeunenus Gain2, Gaind).
[ns cnabbix curHanos ncnonb3ayeTcs koadhduumeHT yeunenus Gain0, Gain1.

Mpumep:

A= or0410058B
( Mukponpoueccop

i MakcumMyM ™
\ 1§ N
-

nopor ! : CwrHan Hen
puroaeH
resie Ry y'cnnment: . 30Ha HODMANLHOO e

'
30Ha HobManbHoro | | CUrtan Henpuroae
cArHan | younums

KoachpuumeHt ycunenus | Gain0|Gain1|Gain2 | Gain3 i A q
Mopor uyBcTBUTENBHOCTH| {0 t1 t2 t3 | Gain1

30Ha HODMArbHOTO |
. . .CWrHana

CurHan B 3oHe

PucyHok 10 — AnropuTm ycuneHus curHana

16
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WU3mepeHune ypoBHSA: aMnnuTyAa MMNyNnbCa M NOPOroBOe 3HaYeHue

[Mocne nogknoYeHns ANEKTPONUTaHNA ypoBHEMED U3MEPAET yCMJ'IeHHbII7I OTpa)KeHHbIVI

umnynsc. WMnynsCc ¢ Haubonbluen amniuTygoi NPU3HAETC OTPaKEHHbIM OT

NPOoAYyKTa.

Oscilloscope diagram

Distance:

Pulse Echo Amplitude:

[}
=
<

Gain:

[
N
<

Threshold value:

Modify I

[V Auto refresh oscilloscope diagram

W (5}
RS

™
<

S
<

[~ Cursor on

-
N

Anmplitude [V]
<

<

08V -

06Y -

0.2V 1

0,4V f—

YPOBHS

=~ Threshold
Oscilloscope

....................

,,,,,,,,,,,,,,,,,,,,,,,,

...................

b figmymsed b Tinid e i Bt Vil o ol o L e i 8 LRl A i i o B

o o a0 [ e o 40 e ' g s el o e e el ol o P e v e 2 e e g

oy

K|

Refresh

200 400 600 1000 1200 1400 1600

800
Distance [mm]
Probe
Length
H
@Zoom T ,@Zoom 3 pReset Zoom Diagram Settings

PucyHok 11 - Skpax nporpammel LevelTouch B MeHto «Oscilloscope diagramy (Tunosas

KapTuHa).

1 - HavanbHbIn UmnyssC.

2 - CurHan, OTpaxeHHbI OT MOHTaXHOW KOHCTPYKUMK (ouTuHra) (OTCYTCTBYET

ONS KoaKCKasrnbHoro 3oHaa).

3 - MapasunTHbIA cUrHas, OTPaXeHHbIN OT Pa3NWUYHbIX ANEMEHTOB (Hanpumep, OT MeLLarku).
4 - CyrHan, oTpaXeHHbIA OT YPOBHS NPOAYKTA.
5 - TMoporoBoe 3HaYeHWe YPOBHS — KpacHast NMMHWMS Ha rpaduke (HacTpamBaeTCs B MEHH0

«Measurement optimizationy).

6 - CmelLeHme (paccTosiHue oT npeobpas3oBaTens 40 KOHTPONbHOM TOYKW YPOBHEMEPA).
7 - PaccTosiHue, nsMepeHHoe Kak (yHKLMS OT BPEMEHH.

CurHan, OTpaXeHHbIn OT
(hakTopam:
- KoagbpuyueHm ycuneHusi

YPOBHA NpoAyKTa, MOXHO ONTUMW3MPOBATb NO [ABYM

17
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AMNNNTYga  OTPaXeHHbIX  CUrHanoB  MpOMopUMOHanbHa  OMANEKTPUYECKOM
NpoHMUaemMocTt npoaykta €. Cnabble curHanbl ycunusatotcs. KoaduUMeHT ycuneHns
3aBUCUT OT [M3MNEKTPUYECKOA MPOHMLL@EMOCTM NPOAYKTa & W OT Tuna 30HAa. KoaghduumeHt
ycuneHust Gain BbIGupaeTcs ypoBHEMEPOM aBTOMATUYECKM.
Gain3 =1.05; Gain2 = 2.10; Gain1 =4.37; Gain0 =8.93

- [lopo208oe 3HayeHue yposHS

cnonb3oBaHWe NOPOroBOr0 3HAYEHWS NO3BONSIET HAXOQMTb CWUrHaM, OTPaXEHHbIN OT
YPOBHSI NPOAYKTa M UCKIKOYUTb NapasnUTHbIE CUrHanbI.

3aBOACKME HACTPOMKM MOAXoasdT Ans 6OMbLUMHCTBA TWUMOBbLIX BapWaHTOB YCTAHOBKM
ypoBHEMEpa. [lpy  HU3KOM  OMSNEKTPUYECKOA MPOHWLAEMOCTM Npodykta &, MNpu
HebnaronpuATHOM MOHTaXe W/MIK NPW  BO3HWUKHOBEHMM MHTEPGEPEHLMM  HEOBXOANMO
NepeHacTpoOnTb NOPOroBOe 3HaYeHMe.

Ha pucyHke 12 npuBeaeHO HECKOMBKO npvnwepoa (cm. «Oscilloscope diagramy).

-~ [axe ecnu napasuTHble CUrHanbl
m @, 0YeHb cnabbl, NOPOroBoe 3HaYeHue
.|| JOMKHO ObiTb  Oomblue  3TUX

Il @ @ CWUTHarnoB.

I 1 — HavanbHbIn umnyrsc
\ / 2 — OTpaxeHwne uTuHra

I |
A } [} flog . 3 — CurHan ypoBHs
Jo 1 — | _ | X | Ry | P
S & 4 , 4 — MNapaanTHble CUrHasbl
[m]”
[m] @ 1 — HavanbHbI uMnynsc
| 2 — OTpaxeHue UTUHra
250 f@ p ¢
3 3 — CurHan ypoBHs
500 | | |
1 | 4 — MNapa3unTHble curHansl
250 5;|, PR :
AT e __| - 5 — Moporoeoe 3HayeHue

PucyHok 12 — [lnarpaMmmbl OTPaXeHHbIX CUrHanos

3aTyxaHe CUrHarnoB C yaaneH1em YPoBHS OT ypOBHEMEPA aBTOMATUYECKN YUUTLIBAETCS
NPy onpeaerneHiv NOPOroBOro 3HAYEHMS.

HacTtponka noporoBoro 3Ha4yeHus

Ecnu ycTaHOBMTb CRMLLKOM BObLLOE NOPOroBOE 3HAYEHUE, TO AaXe NPY MaKCMMarbHOM
KO3hULMEHTE YCUINEHMS YPOBHEMEP HE OBHAPYXUT HU OOHOMO OTPAXKEHHOTO CUrHana.

Ecnu ycTaHOBUTL CRWLWKOM Marnoe foporoBoe 3HayeHue, TO YPOBHEMEpP Onpenenut
napasnTHOe 3HayYeHne Kak ypoBEHb NPOAYKTa Jaxe npu MycToM pe3epsyape.

ToyHas HacTpoiika NOPOrOBOrO 3HAYEHMst OCOBEHHO BaXHa MPW HA3KOM ANANEKTPUYECKON

18
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NPOHMLIAEMOCTH MpoayKTa €. [N HacTponku HeobXoaMMO 3HaTb amnnuTydy curHana. Jlydwe
BCEr0 CHATb MoKasaHust Ha pacctosHuy 500 mm. 3yunte curHanbl No BCEM AnMHE 30HOA
HacTpoOWTE MOPOroBOE 3HayeHue WunnM Ko3MULMEHT ycuneHuss B MeHw «Measurement

optimization».
TunoBble cUrHanbl

[laHHble puCyHKM NonyYeHbl ¢ nomoLLbio MeHto «Oscilloscope diagramy

I\
\ i _
4 | - —

"'._ |\ /'

CTepXXHEBOM UNW TPOCOBBIN 30HL, C

CTepXXHEBOM 1N TPOCOBBIN 30HL C '
koadpdomumeHTom yeunenus Gaint

koadpdmumeHTom yeunerus Gain2

KoakcmanbHbIn 30HA C KO3(hMULMEHTOM

KoakcuanbHbIn 30HA C KO MULMEHTOM
yeunenus Gain

ycunenus Gain2

PucyHok 13 — [inarpamMmmbl OTpaXeHHbIX CUrHaroB OCHOBHbIX TUMOB 30HOO0B

PycyHOK anst koakcuanbHOTO 30H4a He COAEPXUT CUrHana (2) CooTBETCTBYHOLLEro
(UTUHIY, TaK KaK 30H[ UMEET OMNEeTKY, NOrMOLLAHLLY0 3MEKTPOMArHUTHbIE Mons.

ABTOMaTUyeckoe perynupoBaHue

[na nopdepxaHns ycTonumBoi paboTbl ypoBHEMEPA KOIPPUUMEHT noabupaercs
aBTomatmyecku. [lpy  yMEHbLUEHWM  aMnauTygbl  curHana  KoduUMEHT  yCuneHus
aBTOMATMYeCKM YBENWYMBAETCH; MpW 3TOM MOPOrOBOE 3HAYEeHUE TaK e aBTOMAaTUYEeCK
Bo3pacraer. [pn koacbduumeHTe yeunenns Gain3, curdan (1) Haxo4sLMIACS Ha PacCTOSHUN OT
2000 go 4000 MM npeBbILLAET NOPOroBoe 3HayeHue (2), CM. pUCyHoK 14.
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[rm¥]
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2 4 [mn]

PucyHok 14 — ABTOMaT4ECKOE PErynmpoBaHme KoaghduLmeHTa yeuneHus

YpoBeHb Npoaykta B pe3epByape MoHM3nncs. CurHanbl OoTpaxeHus yposHs (1) u
napasuTHbIn curdan (3) ctanu Gonee cnabbiMy (amnnuTyga ymeHblumnacs). lapasuTHble
CUrHarbl HUKe NoporoBoro 3HayeHus (2) 50 mB, cm. pucyHok 15.

i

[mV]
'?‘%'_Ajéi R
2 4 7 ST m T

PucyHok 15 — ABTOMaTnyeckoe perynmpoBaHue KoadmuumeHTa yeuneHus

B oboux crnyyasx KOIP@MUMEHT yCUNEHUs aBTOMATUYECKM PEerynupoBancs: CurHan
YPOBHS NOAAEPXMBANCS BABOE 6OMbLLMM, YeM NOPOrOBOE 3HAYEHME.

Mpumep (MMNynbC hakTUYECKOro YPOBHS MPOAYKTA CIIMLLKOM Man Ans onpegeneHns kak
«pabouuit curHany):

Tabnuua 6 — HacTpoika noporoBoro 3HaveHus

War [evicTBue 3HayeHue

1 3anyctute LevelTouch. Haxmute «Detecty pgns
NOJKIOYEHNS K YPOBHEMEDY.

2 Bowngute B MeHo «Measurement optimization»

3 B BepxHel YacTn akpaHa OyayT ykasaHbl paccTosiHue 21000 mm
[0 YPOBHS NPOAYKTa, HanpshkeHue (amnnutyda 1500 mB
curHana), KoadhUUMEHT yCuneHus Gain2

4 Haxmute «Modify», ana aktusaumv nons «Threshold
value»

5 Haxmute «Savey, ans BBoga HoBoro 3HayeHus B none | 1 100 mB
«Threshold value»

6 Ecrm un3BectHo npubnuautensHoe pacctosHre Ao | 19 000 mm
npoaykTa, Haxmute Ha none «Distance», a 3aTem Ha
KHOMKy «Searchy
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[MpogomkeHune Tabnuupl 6

War [evicTBue 3HayeHue

7 Ecnu BenuuMHa uMnynbca Bce elle CRMLIKOM Mara,
MpobyiiTe elLie pa3 yMEeHbLLNTL NOPOTOBOE 3HAYEHME.
Ecnm 310 He pelwaeT npobriemy, CBSXUTECH C
CEPBVCHBIM LIEHTPOM.

[TOMHUTE, YTO MOPOrOBOE 3HAYEHME ABTOMATWYECKW MOHWKAETCA MpW yaaneHu Ha
kaxable 2 000 mm.

OcobeHHoCTH NPUMEHeHus C CbIMny4YnMu NPoayKTaMu

BOrbLUMHCTBO ChiNy4YMX BELLECTB UMEIOT BbICOKYHO AMUAMNEKTPUYECKYIO NPOHULAEMOCTb &
(MCKItYast HeKoTOpble, HampuMep, YrofbHYK Mbifb), NOSTOMY UCMOMNb3yeTes KO3MULMEHT
yeunenus Gaind; koaddomumeHTsl yeunenusa Gain0...Gain2 He AatoT HYKHOro pesyrbTara.

Moatomy »enatenbHo paboTatb C pesepByapamy 0€3 BHYTPEHHWUX KOHCTPYKLWW,
Hanpumep, pebep xecTkocTu 1 6anok, T.K. ypoBHeMep BydeT NPUHUMATL CUTHAsbI, OTPaXKEHHbIE
OT HUX.

W3mepeHue ypoBHA pasgena AByx v Gonee NpoayKToB

MOXHO M3MepsTb YPOBEHb HECKOIbKUX MPOAYKTOB B pe3epByape.

[ins aT0r0 HEOBX0AMMO HaCTPOMTL NMPUBOP MO creaytoLlemy obpasLy:
- 2 XugKoctu, 1 yposeHb: [Ing nsmepeHus ypoBHS AByx 1 Gornee npoayKTos
- 1 XuaKocTb, 1 ypoBeHb: [N n3mepeHns ypoBHA OQHOr0 NpoayKTa

OcobeHHoCMU

OnpegensieTcs BEpXHWiA YPOBEHD XMAKOCTEN, ecrin ero cnoit npesbiwaet 100 Mm (ans
NPOAYKTa C AN3NEKTPUYECKON NPOHMLIAEMOCTLIO € =2,4).

[ins n3mepeHust ypoBHS AByX 1 BGoree NpoayKTOB UCMOMNb3YETCH PEXUM «2 XUakocTu, 1
ypoBeHb». [lpn 3TOM NepBbIM OTPaXEHHLIA ONPEAenseTcs Kak CurHam YPOBHS, a BTOPOM
UrHopupyeTcs. [laHHbIA PeXUM MOXET UCMONMb30BaTLCA CO BCEMYW TUMamm 30HI0B.
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Mpumep 1: NamepeHne ypoBHs HedhTu (1 XnMaKOCTb B pe3epByape)

Pexum «1 xugkocTb, 1 ypoBeHbY
|—1 r 2 YpoBHEMED OpUEHTUPYETCS Ha
HanbOoMbLUKA CUrHan
1 - CurHan nsmepeHuns ypoBHs
2 - [NoporoBoe 3HayeHue

curHan/B

| N
BO3AYX | /

NpOaYKT

PucyHok 16 — ViamepeHue YpoBHS O4HOW KUOKOCTM

Mpumep 2: W3mepeHne ypoBHS [BYX Xugkocted (HepTb M BOAa) B pesepByape
(ypoBHeMep npeaBapuUTESibHO HACTPOEH COOTBETCTBYHOLLMM 06pasom).

curHan/B 2
|—1 —3 PeXnM «2 K1IKocTy, 1 ypoBeHb»

YpoBHEMED OPUEHTUPYETCH Ha NepBbli
OBHaPYXEHHbIA curHan, KOTOpGbIV
NpeBbILIAET MOPOroBOe 3HA4YEHNE.

1 — [Moporosoe 3HaveHwe.

2 - MepBblit 0BHAPYXEHHDBI CUrHan
(curHan ypoBHs).

3 — curHan pasgena cped «HedTb-Bogay -
HanbONbLLUMIA CUrHaM, HO OH UrHOpPUPYeTCs
YPOBHEMEPOM.

BpEMA/MC

moamx |

HedtTh

Boaa

{ |

PucyHok 17 — 3mepeHune ypoBHS ABYX XMOKOCTEN
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OcobeHHoCTH 3anycka

Tok/ mA
25
/ Cl
20 /
10 S
5 -— ----‘:---t‘:---‘-:-u
0 Bpemsic
0 5 10 15 20 25 30
< - > > >
KMKO4YEHUE NUTaHNs T Wamepenne

TEKYUEE 3HEYEHWE TOKa

- s w=m =w BO3MOKHbIE W3MEHEHWA TOKE NPW NOWCKE YPOBHA

PucyHok 18 — OcobeHHoCTM 3anycka

B TeueHue nepBbix 15 € nocne BKMOYEHWS NUTAHUA TOKOBLIA CurHan cocraenset 22 MA. B
OanbHenWwem TOKOBbIN BbIxof konebnetca B guanasoHe oT 4 o 20 MA go Tex nop, noka
ypoBeHb He OydeT HamaeH. He 6ornee 4yem uepe3 23 C ypoBHEMEpP BblOAET curHan,
COOTBETCTBYHOLLMIA YPOBHIO.
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1.4.3 KoHCTpyKUUA ypOBHEMEpa

2.834.002 P3

Tunbl 30HAOB, UX KOHCTPYKLUSA, NPUMEHEHWe, pa3Mepbl NpuBedeHbl B Tabnuuax

Tan7o
Tabnuua 7a
Tun 3oHga | Onucanune Ovnana- | CBoboa- | Avanek- | Montax | Marte- | Mpwm-
30H Has 30Ha, | TPu4ec- puan MeHe-
usmepe- | @ mMm kas 30HAa | Hue
HUA, M | He meHee | POHMLA
He eMOCTb,
Gonee He MeHee
Koakcuane- | OguH BHYT- 6 0 1,4 oT DN50 | 12X18 | Xup-
HbIn & 28 PEHHUN G1” H10T | KocTb
CTEPXKEHD 1”NPT
Jd10c G1,5
pasgenuTens 1,5"NPT
My B Tpybe
28
[1BoWHOM [1Ba rnbkmx 24 200 1,8 ot DN50 | 1,4401
Tpoc Tpoca ¢ pas- G1,5
D4 aenuTensaMu 1,5"NPT
Mo BCEN
ANUHE, C
rpy3om
Tpoc & 4 OaunH rmbkuin 24 600 2,1 ot DN50 | 1,4401
Tpoc, G1”
Tpoc D 6 C rpy3om 1"NPT 1,4401
+nok- | Kup-
pbiTne | KOCTb +
CrepxeHb | OamH 3 600 2,1 ot DN50 | 12X18 | Cbiny-
8 TBEPAbIV G1” H10T |uue
CTEpPXeHb 1"NPT
CTepkeHb oT DN50
14 G1,5
[1BoHOW [1Ba TBepabIX 3 200 1,8 1,9"NPT
CTEPXKEHb CTEPXHS C
D8 pasgenute-
naMu no
BCEN ASIMHe
Tpoc & 8 OavH rmbKuiA 24 600 2,1 ot DN50 | 1,4401
Tpoc, G1,5
C rpy3om 1,9"NPT
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Tabnuua 76
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 = — g
30HAa —
28_
h
o - ﬁ D H
MpumeHeHune | XuaokocTb JKnakoCTb + Cbinyyme

Hactpoika, KOHTponb paboTbl ¥ NOMyyeHWe WHGOpMaUUM YpOBHEMEPA MOXET
OCYLLECTBMATLCS C MOMOLLbHO:
- KOMMbKOTEPA C YCTAHOBIEHHBLIM NPOrpaMMHbIM 0b6ecneyeHnem LevelTouch;
- gucnnes.

[porpammHoe obecneyeHie BKMOYEHO B KOMMMEKT MOCTaBKY.

HART- Mozem ans nogkmtoYeHns ypoBHEMEPA K KOMMbOTEPY, B KOMMIEKT NOCTaBKK He

BXOWT.

MepeHocHon HART kommyHuKaTop
aBTOMaTUYECKN OBHAPYXMBAET YPOBHEMEP B MOMEHT NOAKITHOYEHMS.
[ucnneit BXOAUT B YPOBHEMED ONPEAENEHHOM UCMOMHEHMS.

(Takxe
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1.4.4 Kondwmrypuposanue ¢ nomoubto MO LevelTouch

2.834.002 P3

LevelTouch — ato nporpamma nog OC Windows, npeaHasHauYeHHast ANnst ANCTAHLMOHHOM

HaCTPOWKK 1 0TOBpaXeHWs nokasaHWA ypOBHEMEPA.

CuctemHble TpeboBaHuS:

PekomengyeTtcs: Pentium 17Ty vnm Bblwwe
OC: Microsoft Windows 7, 10.
MamsTb: MuHUMYM 4 [6, MeCTo Ha xecTkoM aucke 3 MO.

[ns yctaHoBKM nporpammbl 3anyctute ann “"LevelTouch.exe”

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

Select compart:

Timeout time:

COMS [ \Device (CP]

300

mseC

Maore == |

o OK

x Cancel

PucyHok 19 - 3anyck nporpammbl LevelTouch

[ns ycTaHOBNEHMs CBA3M C YPOBHEMEPOM LUENKHUTE MbILWKOA Ha KHomKke «Detecty.

MapameTpbl ypoBHEMEPA aBTOMATUYECKM 3arpy3aTcs B porpammy.
Ha oucnnee ByayT 4OCTYNHbI CReaytoLLme yHKLUK:
- «ldentificationy» (naeHTUDMKALMS);
- «Application» (npunoxeHue);
- «Measurement configuration» (KoHMrypaLms nsmepeHuii);

- «Outputs» (BbIxogbl);
- «Measurement optimization» (onTumMmM3aLmMs U3MepeHni);

- «Linearization curve» (Tabnuua nepecyéta);
- «Advanced» (OONOMHUTENBHO);

- «Load from file» (3arpyautb 13 chaina);
- «Save from file» (coxpaHuTb 13 painna);

- «Oscilloscope» (ocuunmnorpad);

- «Refreshy (06HOBMTD);
- «Send» (0TnpaBnTb).
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TEPLOPRIBOR - LevelTouch M
Device (LevelTouch M)

Device (LevelTouch M)
Identification
Application
Measurement configuration
Qutputs
Measurement optimalization
Linearization curve

2.834.002 P3
=101

Device: LevelTouch M
Manufacturer: TEPLOPRIBOR
Serial Mumber: 14401219

Date: 01.01.1900
HW Ver: V123 DG
SW Ver:
Advanced Load from file... Save to file... Oscilloscope | O* Refresh | fi 4= Send |
COMS Opened. | IDLE |Device not write protected. |

PucyHok 20 — SkpaH rnaBHOro MeHto nporpamMmbl LevelTouch

0630p nonb3oBaTenbCkMX yHKUMI nporpammbl LevelTouch

B Tabrmue 8 npeactaeneH 0630p BCex MOMb30BaTENbCKMX (DYHKUMIA (napameTpos),
KOTOpble [OCTYMHbI B MeHK nporpammbl LevelTouch. [anasoHbl [OMYCTUMBIX 3HAYEHW

ykasaHbl B Buge «X_min

3HaYEHs1» BblaeNeHb! XMPHBLIM WPUGTOM.
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2.834.002 P3

Tabnuua 8 — MNonb3oBatenbckie GyHKLMM nporpamMmel LevelTouch

®yHKUMM

[lnana3oH 3HayeHun

OnucaHue

1.0.0 Onepauuu

1.1.0 OcHoBHble

napameTpbl
1.1.1 BeicoTa Beeaute 3HayeHue o1 0 Ao BbicoTa pe3epByapa sBnseTcs 6asncom
pe3epByapa 24 000 MM ONs U3MePEHUst YPOBHS 1 Anst TOKOBOTO
«Tank height» BbIXOAa

BbicoTa pesepByapa onpegensercs kak
paccTosiHue Mexay HWKHEN KpPOMKOM
YpOBHEMEpPa W KOHTPOIIbHOM TOYKOW Y
OCHOBaHMSA pesepByapa (Touka NpoeKLmm
YCTaHOBIIEHHOMO YPOBHEMEPA Ha [HWLLE

pesepsyapa).  YCTaHOBUTE  BEPXHUMK
npegen B oyHkumm 1.3.4.
MpumevaHne - YposHemep He Oyget

N3MepaTb 3HavyeHud, Haxogdlwmeca BHE
YCTaHOBJ1EHHOIO gnarnas3oHa

1.1.2 MepTBas
3oHa «Dead zone»
BHUMAHWE!!
BaXkHbliA

napameTp

BeeauTe 3HayeHue
3apepxka n3MepeHus

(cm. coyHKUMo 1.5.1) anuHa
30HAa.

[lBonHOM TpOC

[nuHa 3oHaa <1 m - 200 mm
Tpoc unu

[lBonHOM TpOC

OnuHa 3oHaa >1 M - 400 Mm
KoakcuanbHbiv 30HA - 0 MM

MepTBast 30Ha — 3TO MUHUMArbHOE He
n3MepsieMoe paccTosiHue oT
YNIOTHUTENBHON NOBEPXHOCTW LWITyLepa
(naHua) ypoBHemepa A0 MOBEPXHOCTM
npoaykTa.

[ina MepTBOM 30HbI BLIXOOHOM CUrHan
OTCYTCTBYeT.

1.1.3 MocTosHHas
BPEMEHM

Beeaute ot 1 0o 100 ¢
5c¢

MapameTp  UNbTPALMM  BbIXOAHOTO
CUrHama  CMyXuT [N YCpeaHeHus
noKasaHuil s GYprsLLMX XUOKOCTEN

1.1.6 [InnHa 3oHaa
«Probe length»

Beeawute ot 100 go 24 000 Mm
(dpakTyeckast AnvHa 3oH4a)
B cootBeTcTBUM C
3akasom+100 mm

YCTaHOBNEHHOE 3aBO/ICKOE 3HAYEHME.
[Py UBMEHEHWMN ANNHbI

30HZa (npy yKopaumBaHUM TPOCOBOIO
30HOa) Heo6X0aMMO BBECTW HOBOE
3HayeHne +100 mm.

[na  aBTOMaTUYeCKOro  OnpedeneHns
ANHBI 30HAA MOXHO MCMOSb30BATh MEHIO
«Measurement optimization» npu nyctom
pesepsyape;  npu  d9TOM,  ByayT
onpeaeneHbl 3HaueHuss Ong  yHKUUK
1.1.1n11.2

MoXHO yKka3aTb BENWYMHY 60MbLUYH), YeM
thakTyeckas AnnHa 3oHaa (Ho He 6onee
24 000 mm)
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npogomkeHue Tabnuubl 8
PyHKUMM [lnana3oH 3HaYeHUn Onucanue
1.2.0 Otobpaxae- Otobpaxaemble 3Ha4eHNs 1 eAnHULbI
Mbl€ 3Ha4YeHUs! N3MEPEHMS
1.2.4 EQnHuub Bbibepute M, cM, MM, EOMHMUBI M3MepeHns AnvHbI Ans onpe-
N3MEPEHMA LHOVMbI, YTbI OeneHnst ypoBHS NpoAayKTa.
ONUHbI UK Npoyme Kpome cTaHAapTHbIX €AMHWL M3MEpEHNS
«Engineering units» | Mm MOXHO  YyKasaTb  MOMnb30BaTenNbCKue
eaVHULI.
lNonb3oBatenbCckne  eauHUUbl  onpeae-
naKTcs B oyHKUmn 1.2.6.
EavHuubl namepeHusi, BbibpaHHble 30€ck,
UCMOSb3yeTCs npw oTOBpaXeHUH
nokasaHu ypoBHeMepa W B (PYHKLMAX
111, 112, 116, 131, 133, 1.34,
1.5.1,1.7.2.
[MOMNHbBIA CMIUCOK JOCTYMHbIX BEMWUYMH CM.
B nporpamme LevelTouch.
1.2.5 EguHuupl Bbibepute Eavnnusl n3mepenus obbema Aans
N3MEPEHMS M?, FanmoH, Kr, TOHHbI, onpeaeneHns 3anoHEHHOro i
obbema unu npoyne He3anonHeHHOro obbema nNpoaykTa.
«Volume Unity» M [ng  BbluMcneHnss obbema MOXHO

3a7aBaTb HEJIMHENHbIE (DYHKLWN.
EAnHMLBI n3mepeHus, BbiIbpaHHbIe

30€Cb, UCMONb3yeTcs Npu 0ToBpaxeHnn

NoKa3aH11 ypoBHeMepa U yHKUMSIX

1.3.1,1.3.3,1.34,1.7.2.

[MOMHbIA CNMCOK AOCTYMHBIX BENWYMH CM.

B nporpamme LevelTouch.

1.2.6 MNonb3oBa-
TENbCKME eanHULb
(anvHa)

[aHHas yHKUMS NOSBNAETCS, €Cnu
TONbKO B (oyHKUmm  1.2.4. «Eamunypl
N3MEPEHNS OMUHBIY BblBpaHb
MoMnb30BaTENLCKNE

1.2.6.1 YeTblpe cumBona HaumeHoBaHVe eauHUUbl U3MEPEHUS
HanmeHoBaHuWe EavHuua (0o 4 cumBOrOB)

€QMHULbI

1.26.2 MuH: > 0.0 KoadppuumeHT nepecyeta B MM.
KoathepuumeHT Makc: 100 000 Mpumep:

nepecyeTta 1.0 Mpu koadpcbuLmeHTe nepecyeta =10,

nonb3oBaTternbckas eanHmua =10 M.
[Mpu koahpmumeHTe nepecyeta =0.1,
nonb3oarernsckas eanmua =0.1 mm

1.3.0 TokoBbIN

BbIXOA

HacTpoika  TOKOBOMO  BbIXOAHOTO
curHana.
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npoJomKeHne Tabnuupl 8

2.834.002 P3

®yHKLUUM

[lnana3oH 3HayeHun

OnucaHue

1.3.1 BapuaHt 1o-
KOBOTO BbIX04a
«Current generation
mode»

Bbibepure:

Off (oTknto4eHo),

Level (ypoBeHb)
Distance (paccrosiHue)
Volume* (06bEém)

Ullage Volume*
(HesanosHeHHbI 06BEM)
Level

BbiGop BapnaHTa TOKOBOMO BbIXOLHOMO
CcurHana.

* Mpexae yem BbIGpaTh «Volume» nnu
«Ullage Volume» cm. coyHKumio 1.7.2

1.3.2 [lnanasoH
TOKOBOTO
BbIxoda «Outputs»

Bbibepute

4-20 MA nnu

4-20 mA + 22 MA ang oLmoku
4-20 mA

OTOT napameTp onpeaensieT, kakue
3HaYeHust TOKOBOrO BbIXOAHOMO CUrHana
ByayT Mcnonb3oBatbes Npu paboTte n
WHAMKaLMW OLIMOOK:

4-20 MA (npu oLLMbKe COXpaHUTCS
nocrneaHee N3MepeHHoe 3HaveHme)

4-20 mA / Ow = 22 MA (npu oLumbke
ByaeT BblgaBaTtbCa curHan B 22 MA)

1.3.3 Wkana L1_min

Beegute 3HayeHune ot 0 Mm**

JTO 3HaYeHne COOTBETCTBYET TOKOBOMY

«Assignment of 4 [0 3Ha4eHWs, BbIOpaHHOTO B | curHasy B 4 MA.
mA» n.g 1.3.4 «Assignmentof 20 | ** [Mm] - 3aBuCMT OT BbIGpaHHbIX
MA» enMHIAL,
B cooTBeTCTBUM C 3aKa3oM
1.34. BeeauTe 3HaveHue bonbluee, | 3TO 3HAYEHWE COOTBETCTBYET TOKOBOMY
kama  L1_max YeM 3HayeHue, BolbpaHHoe B | curHany B 20 MA.

«Assignment  of
20 mAy

n.g. 1.3.3. «Assignment of 4
mA»

(He 6onee BbICOTbI pe3epBy-
apa unu 3HaveHus 13 Tabnu-
Libl MaKCUManbHbIX 3Haye-

OTO 3HAYeHWe LOMKHO BbITb:

- MEHbLLIE 1SN PABHO 3HAYEHNIO,
3agaHHomy B oyHKumm 1.1.1

- bonblue, YeM 3HaYeHVe, 3a4aHHoe B
Nonb30BaTeNbCKON (hyHKLMM 1.3.3.

HU**) *** 3aBMCUT OT 3HaYeHUs1, BbIBPaHHOTO B
B cootBeTCcTBUM C 3aKka3om | n.1.3.1
1.3.5 3apepxka Bbl- | Boibepure: JTOT NapameTp JOCTYNeH TONbKO A1
BoAa coobuleHust 06 | bes 3apepxku, [manasoHa TokoBoro Bbixoda «4..20 MA /
oLumoke «Error 10; 20; 30 c; Ow=22 mA»

delay»

1:2; 5 nnm 15 MuH

Be3 3apgepxku

B TeueHve BpeMeH 3aepXK1 Ha BbIxoae
YpOBHEMepa coxpaHseTcs nocreaHee
N3MepeHHoe 3HaveHue;

MO UCTEYEHUN 3TOTO BPEMEHU BbIXOLHOM
curHan paseH 22 MA. Ecrivt B TeyeHne
BPEMEHM 33ePXKN NPUYMHA OLLMOKN
yCTpaHeHa, TO ypOBHEMEP
BO3BpALLaeTCs K HopManbHon paboTe
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npogormKeHne Tabnuupl 8

2.834.002 P3

®yHKLUUM [lnana3oH 3HayeHun Onucanue

14.0 MNonb3oBa-

TENbCKNE JaHHble

143 Tonbko npocmoTp OTO  3HayeHue  wucrnonb3yetcs  Ans

KoHTponbHas cymma | (UBMEHSITb HEMb3s) NOEHTU(MKALMM BEPCUN  MPOrPaMMHOrO

«Checksumy obecneyeHnss npubopa. KoHTpornbHas
CyMMa NpOBEPSIETCS NpU 3anycke.
OTO 3HayeHWe nomoraeT OBHAPYXUTb
nobble npobnembl C MWKpO-
KOHTPOSIIIEPOM YPOBHEMEPA.

1.4.4 Homep 00000 01 OTOT NapaMeTp HasHayaeT UOeHTUK-

npubopa «Tag» KaLMOHHbIN HoMep ypoBHeMepa. MOXHO

BBeCTM TekCT (40 8 cumsonos ASCII).

1.4.5 Peructpauu-
OHHbIN HOMEP
«Device ID»

TorbKo NpocmoTp
(M3MeHsTb Hesb3s)

OTOT napameTp ChyXuT And WUOeHT-
(buKaLmm ypoBHemepa.

1.4.8. Onncanve
«Description»

JTa PyHKLMS MOXET 1CNOSb30BaThCS
Ans TOro, YToBbl BBECTU AOMONHUTENb-
HbI TekeT (8o 15 cumsonos ASCII).

1.4.9 Tun 30HAa
«The type of probe»

- CtepxeHb «Rod»

- [1BoHONM cTepkeHb « Twin
Rod»

- Tpoc + rpy3 «Cable with
counterweight»

- Tpoc 6e3

rpy3a «Cable without
counterweight»

- 1BoiHOM Tpoc Be3 rpysa
(Twin Cable without
counterweight),

- [IBoVHOM TPOC + rpy3 « Twin
Cable with counterweight»

- KoakcuaneHbin «Coax» ,
-CneupanbHbii--1 «Special 1»
CneumanbHbIn-2 unu
CneuuanbHbIn-3

B cooTBeTCTBUM C 3aKa3oM

WHdopmaLms oTHOCUTENBHO TUMa 30H4A
W npeobpasoBaTtens curHana.
TOnNbKO NPOCMOTP (M3MEHSATb HEMb3S).

1.5.0 MpumeHeHve

[1ns CNOXHbIX YCrOBUNA
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NpoAoIKeHe Tabnuupl 8

2.834.002 P3

PyHKLUM [lnana3oH 3HayeHum Onucanue
1.5.1 3agepxka BeeauTe 3HaveHue: OTa (OYHKLMS MOXET MCMONb30BaTLCA
n3MepeHns Ot 0 MM [0 3Ha4eHus ONs onpegenexns obnacty,

«Detection delay»

YKa3aHHOTO B MyHKTe
1.1.2 «MepTBas 3oHa»
B cooTBeTCTBUM C

HaXOAALLENCS HIKE HIDKHEN KPOMKY
YpOBHEMepa, B KOTOPON BO3MOXHO
BO3HVKHOBEHWE NMOMEX W UCKAXEHMM.

3aKasom 3Ha4eHMe J0MKHO ObITb MEHbLLE MM

PAaBHO 3HAYEHUIO MEPTBOMN 30HBI.

16.0 [locnenosa- [1ns 06beanHeHNs ypOBHEMEPOB B CETb,

TEMNbHbIN (00 15 WTyK) OTKNKYKTE TOKOBbLIE Bbl-

BBOZ/BbIBOL xogb! (cM. doyHKUMo 1.3.1) (TOKOBbIN
CUrHan CTaHeT NoCTOSAHHbIM 4 MA).

1.6.2 Agpec Anpec ot 0 oo 15 ObbeanHeHe HECKOMbKMX YPOBHEMEPOB

«Device Short 0 B CeTb. Kaxblil ypOBHEMED B CETY

Adressy [OMKEH UMETb CBOW YHUKATbHbIA HOMEP

ot 100 15.

0 = ans ogHoro ypoBHeMepa
(MCnonb3yeTcs aHanoroBbIA TOKOBbIN
BbIX0Z)

1-15 = gna ceTu (TOKOBbIE BbIXOAbI
OTKITHOYEHD)

1.7.0 Tabnmua

Hacrtpoika npubopa ans uamMepeHus

obbema obbema
1.7.2. Tabrmuya Bbibepute nynkt 01 - 20, | 31a OYHKUMS UCNONb3YeTCs AN1S 3afaHus
nepecyeta BBEJWTE YPOBEHb, COOTBETCT- | Tabnuubl NepecyeTa «ypoBeHb — 0BbeEMY.

«Linearization curve»

BYIOLLIEE 3HaYEHWO 0bbeMa

0 (rabnuuya npeobpa3oBa-
HUA He co3daHa — U3mepe-
H1e 00bema He BO3MOXHO)

Tabnuua MoxeT cogepxatb go 20
3HayeHun. Kaxgoe HOBOe 3HayeHue
YPOBHS ~ JOMXHO  ObiTb  Gonblue
npeablayLyero.

EauHuUbl  M3MepeHns  OnuHbl U
obbema MOryT ObiTb M3MEHEHbI, HE
3aTparvBas nmapameTpbl B Tabnuue.
EavHnubl M3MepeHus HacTpauBatoTCsl B
yHKUmax 1.2.4 1 1.2.5.

32




BbicTpas HacTponka: npumep 1

Tabnumua 9 - MuHMManbHoO HeobxoguMble Nonb30BaTeNbCKUE (YHKLMMN

2.834.002 P3

[Monb3oBarenbeckue yHKLMM Onpegenexve

LevelTouch HART

1.1.1 2.1.1.1 BbicoTa pesepsyapa

1.1.2 2114 MepTBas 30Ha

13.1..4 2.1.31..4 ToKOBbIN BbIXOA,

1.7.0 21.7.0 Tabnuua nepecyeta obbema (4N U3MEPEHMs

obbema)

3HayeHus dnsi bbicmpoli HacmpoUiku
BapuaHT ToKoBOro BbIXoAa — ypoBeHb (cM. LevelTouch dyHkums 1.3.1)

3anepxka namepenma (n. 1.5.1)

=

Beicota pesepeaypa (n.1.1.1)

=

Bosayx

:H MpopykT 1

A A
MepTeas
soHa (n.1.1.2)
Ll &
3 | max (n.1.34) =
E
TokosbIi 2
BLIXOA Z
=
[
=
y Imin (n.1.3.3)
Y

3

PucyHok 21 — OCHOBHbIE yCTaHaBMMBaEMble NapaMeTpb
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Tabnuua 10 - TunoBble HaCTPOMKM

Tun 30oHAa: [1BonHon Tpoc @4 MM

3mepsiemblil NPOAYKT: Bopa (aunanektpuyeckas npoHuLaemocTs € = 80)
BbicoTa pesepsyapa: 10 000 mm

(LevelTouch: n. 1.1.1, HART: n. 2.1.1.1)

MepTBas 30Ha: 150 Mm (ans aBoiHoro Tpoca @4 Mm)
(LevelTouch: n. 1.1.1, HART: n. 2.1.1.1)

[nuHa 30Haa, L2: 9 000 MM (He n3meHsiiTe, ecnn He TpebyeTcs)
(LevelTouch: n. 1.1.1, HART: n. 2.1.1.1)

Bbicota pesepByapa: cM. mnonb3oBatenbckoe MeHw LevelTouch n. 1.1.1 (HART
n. 2.1.1.1) 0bbl4HO onpeaensieTcs, Kak ghakTyeckas BbICOTa pe3epByapa U 3HayYeHne, HacT-
POEHHOE NPOM3BOAUTENEM YPOBHEMEPA (B COOTBETCTBUM C 3aKa30M).

3ayem 3adasamb 8bicomy pe3epsyapa?

Ecru npourHopupoBaTb YCTAHOBKY BbICOTbI pe3epByapa M COXPaHUTb 3aBOLCKYH
HaCTPOWKy L2, TO MeXAy HUXHUM KOHLIOM 30HAA U AHWULLEM pe3epByapa ByaeT pacctosiHue, rae
N3MepEeHNe HEBO3MOXHO; MPW 3TOM, ECNM YPOBEHb NpodykTa ByaeT nonagatb B 3Ty 30HY, TO
BbIXOAHOW CUrHan ypoBHemepa byaeT COOTBETCTBOBATL AfMHE 30HAA.

Ecnu 3agatb (hakTMyeckyro BbICOTY pe3epByapa, TO Npu nonagaHun YpoBHS NpoayKTa B
He 13MepSIEMYHO 30HY BbIXOAHOMW CUrHan ypoBHemepa ByaeT cOOTBETCTBOBATL (PaKTUYECKON
BbICOTE pe3epByapa (CM. PUCYHOK 22).

1 - BbicoTa pesepByapa
2 - Viamepsiemas BbicoTa
0% | [f00%| [0% | froo%]  (3@nporpamMmupoBaHo
npoussoauTtenem L2)
| 3 - He wuamepsemble
2 7 30HbI
' 4 - C yyeToM (haKTyec-
KOW BbICOTbI pe3epByapa
! : . 100%| | 0% | (1), 3apaHHOM MOMb30-
Paccrostueyposers  BaTenemM B . 1.1.1.

3 5
______ 100%| | 0% ) = 5-Tombko ¢ y4eTom
PaccTosHne YposeHs [ANWHbI 30HOA L2,
4

HaCTPOEHO Npom3Bo-
autenem B n. 1.1.1.

PucyHok 22 — [NosicHeHWe pasnuymns Mexay 3aBOACKON HACTPONKOM W (PaKTUYECKOM
BbICOTOMN pe3epByapa
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Tabnuua 11 - Mpumep 2 (dakTnyeckas BoicoTa pesepsyapa — 10 000 Mm, AnuHa 3oHpa L2 —

9 000 mm):

War [enctsue 3HayeHus

1 Haxmute «Detecty ans nogkntoyeHus k OBHapyXu1TCS YPOBHEMEP
YPOBHEMEPY

2 Haxmute «Device Settings» ans Bxopa B [10SIBUTCS MEHIO HACTPOEeK
MEHIO HACTPOEK

3 Haxmnute Ha obnactb Habopa AaHHbIX Cenvac 3agato 10 000 mm
n. 1.1.1 «Tank  height» «BbICOTbI
pesepByapa»

4 BBeauTe B HOBOE 3HaYeHme 9000

Q) HaxmuTe kHonky «Send» Ans coxpaHeHus

HOBOro 3Ha4YeHus

MepTBas 30Ha: cM. nonb3oBatesibekoe MeHo LevelTouch n. 1.1.2 (HART n. 2.1.1.4)
Pa3nunyHble 30HAbI UMEIOT pasHble MepTBbIe 30HbI, X BESMYMHBI YKasdaHbl B N.1.3.2,

Tabnuua 2.

[Noqemy eaxHa Hacmpolika Mepmeoli 30HbI?

BHYTpW MepPTBOM 30HbI M3MEPEHNS HEBO3MOXHBI.

MepTBasi 30Ha BBEAEHA AN UCKMOUYEHUS NOXHBIX MOKa3aHWN («M3MEPEHNEY PACCTOSHUS
[0 (PUTUHIA, MOHTaXHbIX KOHCTPYKUMA U T.M.). [py HaxoxoeHuy nNpoaykta B MEPTBOW 30HE
nporpamma LevelTouch 6yaeT nokasbiBaTe Mapkep «PesepByap 3arnorHeH».

Kakoso pasnudue mexdy yHKuusamMu:

- LevelTouch n. 1.1.2 «MeptBas 3oHa» (Dead zone) (HART n. 2.1.1.4),

- LevelTouch n. 1.5.1 «3apepxka nameperns» (Detection delay) (HART n. 2.1.5.3)?

«3afepxKa N3MepeHns» UrHopupyeT BCe CUrHanbl O ONpefeNieHHOro paccTosHNUS OT
HUWXHEN KPOMKW YpoBHemepa. Pa3mep 30HbI 3afepXku U3MepeHUs BCerga MeHblle MepTBOW
30HbI 1NN paBeH e

B atoi1 30He LevelTouch nokaxet «Pe3epByap 3anonHeH» 1 «YPOBEHb NOTEPSHY.
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OtpaeH1e MMNYNbCa YPOBHS BHE MEPTBOM 30HbI VIV

-
N
A

\

—7
YPOBEHb/MM ? 8600 WM 8850 mm (3)

OTpakeHue MMnyNsCa ypoBHA B MEPTBOR 30HE VIV

=

8850 mm (3)

1 - BblcoTa (PUTUHIa (MOHTaXHON KOHCTPYKUMK); 2 - 3adepxka namepenus 120 mm (cm. n.1.5.1)
3 - Meprsas 3oHa 150 mm (cm. n. 1.1.2); 4 - Vicnyckaembin curHan; 5 - OTpaxeHue oT UTHHra;
6 - «CkpbITasi» 30Ha, B KOTOPOI BCE CUTHASbI UTHOPUPYHOTCS; 7 - OTpaxeHne YPOBHS BHE
MepTBOW 30HbI — UCTUHHbIE NOKasaHus YPOBHS; 8 - OTpaxeHue YpoBHS B MEPTBO 30HE —
YPOBEHb B MEPTBOW 30HE. 3HaYEHIe «3aMOPOXeHO»; 9 - OTpaxeHWe YPOBHS B 30He 3aLePXKM
N3MePEHst — YPOBEHb B MEPTBOM 30HE He 0BHapYXeH. 3Ha4eHNE «3aMOPOXKEHO.

PucyHok 23 - [MosicHeHre pasnnumns Mexay «MepTBoii 30HOMY W «3a4ePKKON U3MEPEHNS»

Kak ycmaHosumb aHano208b Il mokosbIti 8bIx0d?
Cmotpute yHkumm 1.3.1 k 1.3.4. 3T (yHKUMA NO3BONSET MOSb30BATENAM HaCTpauBaTb
MWHUManbHoe (4 MA) u MakcumanbHoe (20 MA) 3HauveHue LuKamnbl aHaroroBOro TOKOBOIO
cUrHana, KoTopble JOIKHbI HAXOAMTLCS B Npedenax akTUBHOWM 30HbI M3MepeHus. Eciv curHan
MOTEPSH, TO BbIXOAHOW CUrHAM «3aMOPaXMBAETCS».

Mpumep 3 (cMm. Tabnmuy 12)

BbibepuTe BapuaHT TOKOBOTO BbIXO4A — «YPOBEHb», KOTOPbI OyaeT M3MepsTbCs OT
OCHOBaHusi pe3epByapa. Boibepute TokoBbIN AnanasoH 4..20 MA ¢ curHanom oLmbkn 22 mA.

Bbibepute niobble JoMyCTUMble MUHUMMArbHOE M MakCUMarbHOE 3HayeHwe [ns

LLIKarbl.
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LLar [eictare 3HaveHust

1 HaxmuTe «Detecty ang noaknioyeHus K [osiBuncs ypoBHeMep
YPOBHEMEDY

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

3 HaxmuTte Ha obnactb Habopa AaHHbIX n. 1.3.1 Cenvac 3agaHo «Distancey
«Outputs» (paccTosiHue)

4 BbibepuTe HOBYIO BENNYMHY 3apanTe BenmumHy «Level»

(ypOBEHb)

5 HaxwmuTe Ha obnacTtb Habopa gaHHbIx n. 1.3.3 Cenvac 3apgaHo «0000 Mm»
«Assignment of 4 mA»

6 BbibepuTe HOBOE 3Ha4eHWe, koTopoe ByaeT 3apante 3HayeHue «1 000 Mm»
cooTBeTcTBOBaTh 4 MA.

7 HaxwmuTe Ha obnactb Habopa AaHHbIx n.1.3.4: Cenvac 3agaHo «6 000 mm».
«Assignment of 20 mA» [o ymonyaxuo 6 000 Mm

8 BbibepuTe HoBOE 3Ha4eHWe, koTopoe ByaeT 3apante 3HavyeHue "8 850 mm"
cooTBeTcTBOBaTh 20 MA

9 HaxmuTe kHonky «Send» Ans coxpaHeHns
HOBOTO
3Ha4yeHus

Hacmpotika mabnuysi nepecyema obrema

CmoTtpu nonb3osarternsckoe MeHio LevelTouch n. 1.7.2 (HART n. 2.1.7)
[ns namepeHust obbema HeobXoaMmo npeaBapuTENbHO co3aaTth Tabnuuy nepecyeTa

YPOBHSI C NOMOLLbI0 Nporpammbl LevelTouch unm ¢ nomowbto HART koMmyHuKkaTopa.

Tabnuua nepecyeta 3adaeT COOTBETCTBME 3HAYeHMM o6bema M YpoBHs. B crnyvae

dCUMMETPUYHbIX pe3epByapoB, Hanpumep pesepsyapbl C BOMHYTbIM  AHULLEM, TOYHOCTb

0BbeMHOro uamepeHuss ByaeT 3aBWUCETb OT YWCna BBEOEHHbIX Nap «YpoBeHb — OOBLEMY.
MakcumarnbHO Yncno nap 3HaveHuin — 20. Mexay AByMSt COCEAHUMM 3HAYEHNSMU YPOBHS 06BEM
onpenenseTcs ¢ NOMOLLBH NUMHENHON UHTEPMONALMN.

Tabnuua nepecyeTa MOXeT ObITb UCNONb30BAHA ANS U3MEPEHNS MACChI.

[ns pacyeta obbema HeobxoaMMO npedBapuUTENbHO Co3daTh Tabnuuy nepecyeTa
YPOBHA C momowibto nporpammbl LevelTouch (tabrmua 13). Tabnuua pacuyeta 3apact
3Ha4yeHns obbema Ans COOTBETCTBYIOLMX 3HAYEHWA YPOBHA. B criyyae acMMETPUYHBIX
pe3epByapoB, HANPUMEP pe3epByapbl C BOTHYTbIM JHWLLEM, TOYHOCTb OOBEMHOMO M3MEPEHUS
OyOeT 3aBMCETb OT YMCNa BBEAEHHbIX Map «YPOBEHb — 0OLEMY.

MakcumarnbHo [OCTynHoe 4ucro nap 3HaveHun (myHktoB) — 20. Mexagy OByms
COCEOHUMM  3HAYeHUsIMW  YpOBHS OOBEM  OmpedensieTcs C  MOMOLLbI  FIMHENHON
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nHTepnonauun. Tabnuua pacdeta (Tabmmua 14) MoxeT ObITb MCMONb30BaHa AN U3MEPEHNS
Maccbl UM NoToKa.
Tabnuua 13 - Anroputm cosganns Tabnuubl pacyeta obbema

War |dencreme 3Ha4eHus
1 [Mogknoumtecsk K npubopy
2 Haxwmute «Device Settings» ans Bxoga B MEHIO HACTPOEK
3 Bbibepute «Tank height» (Bbicota pesepsyapa) n.1.1.1 6 000 Mm
4 Bolbepute «Dead zone» (MeptBasi 30Ha) n. 1.1.2 400 mm
5 [Boibepute «Probe lengthy (dnuHa 3oHaa) n. 1.1.6 5800 mm
6 Bbibepute «Engineering units» (EanHuua namepenus MM
OnuHbl) . 1.2.4
7 Boibepute «Volume Unity (EauHMua nameperns obbema) n.| md
1.2.5
8 ?h;(izepme «Linearization curve» (Tabnuua nepecyeta) n. [CM. cneaytoLlyto Tabnuuy

Tabnuua 14 - Tabnuuya 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

*MakcumanbHbIi ypoBeHb =(BbiCOTa pesepByapa — MepTsas 30Ha) = 6 000 - 400 = 5600
MM, YTO 3KBMBANEHTHO 06bemy 16.80 m3

[NpymeyaHve:
YpoBeHb MOXeT ObiTb M3MEPEH B AvanasoHe 3Ha4YeHun OT

200 po 5600 mm. Korga

YPOBEHb NPOAYKTa NOHWKAETCS HUKE KOHL@ 30HAa, TO YypoBHEMep 0TobpasuT 3HaveHune 200 M.
3HayeHve MepTBON 30HbI 3aBUCUT OT MOHTaXa 1 TMna 3oHaa (cM. n.1.3.2 Tabrmua 2).

38




2.834.002 PO
Tabnuua 15 - Mcnonb3oBaHue TokoBoro Bbixoda 4...20 MA ans nsmepeHust obbéma

lWar | dencrsue 3HauyeHue

1 |Haxvute Ha obnactb Habopa paHHbIX «Current | «Volume» (Obbem)
generation mode» (BapuaHT TOKOBOrO CUrHana)
n. 1.3.1

2 | Haxmute Ha obnactb Habopa aaHHbIx «Assignment of | 0.50 m3
4 mA» (Wkana L1_min) n. 1.3.3. BbibepuTe 3HaueHwe,
KoTopoe Byaet cooTBETCTBOBATL 4 MA.

3 | Haxmute Ha obnacTb Habopa gaHHbIx «Assignment of | 16.80 m3
20 mA» (Wkana L1_max) n. 1.3.4. Bbibepute
3HaveHue, kotopoe byaeT cootBeTcTBOBaTH 20 MA.

4 Haxmue:
«Send» Ans coXpaHEHUs! HACTPOEK B YPOBHEMEE.

1.4.4 KoHcburypupoBaHve ¢ Ucnonb3oBaHMeM gucnnes

OcHoBHble NapameTpbl YpoBHEMEPA MOryT ObiTb YCTaHOBMEHbI C NPUMEHEHUEM
oucnnes. o ymonyaHWio Ha gucnnee Moayns BbIBOAMTCS M3MEPEHHOE 3HAYeHWe rNaBHOro
napameTpa (0T KOTOPOro paccynTbIBAETCS BbIXOAHOW TOK). Kpome Toro, Ha LMdgpoBOM aucnnee
nmeetcs baprpad.

[lporpammupoBaH/e  MPOMCXOOUT B TEKCTOBOM  MeH. Hasuraums B MeH0
ocyLLecTBAsETCS ¢ nomoLLpto knasuw &/ &/ @/ @),

[Oucnnen sBnsetca ObicTpocbeMHbIM. [ucnnen  paboTaeT € MCMonb3oBaHUEM
TexHomnorum KK-gucnnes, nosToMy OH [OMKEH ObiTb 3alWlieH OT MpsSIMOro TEMIOBOro
BO3AENCTBMS W NOMafaH1s NPsSIMbIX COMHEYHbIX Nyyven, BO U3bexaHune ero Bbixoda U3 CTPOS.
Mpy HEBO3MOXHOCTU OBecneveHns Takon 3aluTbl Auchinen HeobxoauMo OTCOeauHWTL OT
npubopa.

[ocre BKMOYEHUs ypOBHEMEPA Ha aucnree 0TobpaxatoTcs pesynbTaTbl U3MEpEHHS.

[py NOZKMOYEHUN K YPOBHEMEPY BHELUHero YCTPOMCTBa A/ MPOrpaMMMUpOBaHMS Mo
npoTokony HART, B HWxHeit Yactn aucnnes nosisutcs coobuienne «REMOTE MODE». B atom
pexuMe m3Mepenust OygyT OOHOBNSATLCS B COOTBETCTBMWM C 3anpocamu BHewHux HART
yctponcts. Ecnm BHewHee HART ycTponcTBO He OBHOBMSIET HACTPOWKM B YpPOBHEMEpE, TO
n3mepeHune byaeT NpoNCcXoamuTb C NOCNEAHUMM YCNELWHO BBEAEHHBIMW NapaMeTpamu.

Bxopn B pexum KOHUryprupoBaHNUS OCYLLECTBNSAETCS HAXaTUEM KIaBULLIK ®,

MepemelyeHre Mo MeHio OCylecTBnseTcsi Haxarvem knasuw S u . Boifop
Tpebyemoro napameTpa OCYLLECTBNSETCH HaXaTWeM KraBuLlu ®. Bosspar B npebioyliee
MEHIO OCYLIECTBMISIETCS HaxatveM knasuwn . Knaeuwu paboTaloT Tombko Mpw
YCTaHOBNEHHOM aucnnee. [pn BXode B PeXuM KOHUrypupoBaHust n Be3geicTBum B TeYeHue
30 MWH YpOBHEMEP aBTOMATWYECKW BEPHETCA B peXuM wumepeHns. Ecrm B pexume
NPOrpamMMMPOBaHMNS CHATb AUCTINEN, YPOBHEMEP HEMEANEHHO BEPHETCA B PEXVM U3MEPEHMS.
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PyyHoe  KOH(MrypupoBaHME WMeeT  MPUOPUTET  BbILE, YeM  ydaneHHoe

NporpaMMm1poBaHne, OOHOBPEMEHHO MPOrPaMMUPOBAHME B 3TUX PEXMMAX BbIMOMHATLCA He
MoxeT. [lpn pyyHOM KOHQUrypupoBaHUM YpoBHEMEpP nepedaeT “"saHsaTo" (BUSY) no
nHtepency HART B oTBeT Ha 3anpoc ¢ BHewHero HART yctpoitctea (HART kog otBeTa 32 —
YCTPOMCTBO «3aHSTOY).

COoOTBETCTBME MYHKTOB MEHIO MPW HACTPOiKe C MOMOLUbIO Aucnnes napameTpam
LevelTouch npusegeHo B Tabnuue 16.

Tabnuua 16
CmaBHOE MeH MoameHto MapameTp B MO
LevelTouch

Measurement configuration  BoicoTa emkocT 1.1.1

(ocHOBHbIE HACTPOWKN) MepTBas 30Ha 1.1.2
Bpemsi 3agepxku 1.5.1
[MoCTOsSiHHAast BPEMEHM 1.1.3
[InvHa 4yBCTBUTENLHOIO 3rIEMEHTA 1.1.6

Outputs BapuaHT TOKOBOro BbIX0Aa 1.3.1

(HacTpoWKa BbIXOAHOrO CUrHana) CirHan owmbim 132
CooteeTcTBME 4 MA 1.3.3
CooteetctBne 20 MA 134
3agepxka Bblgaus coobuleHns 06 1.35
oLwmbke

Aplication (npunoxeHue) Tvn npogykTa n3MepeHns

40



2.834.002 PO
1.5 ObecneyeHne B3pbIBO3AWMTDI

1.5.1. KoHCTpyKTMBHOE 0becneyeHne B3pbIBO3aLMTDI

1.5.1.1 KoHCTpyKTMBHOE 0BecneyeHre B3pbIBO3ALLMTHI BUAA «B3PbIBOHENPOHULAEMAS
obonoykay

Kopnyc ypoBHemepa (CM. PUCYHOK 24) C yCTaHOBMEHHbIM B HEM BSIOKOM 3MEKTPOHMKM
nMeeT 06bem 253 cM3 1 UMeeT B3PbIBOHENPOHULAEMbIE COEANHEHNS C NapaMeTpamMut:

a) pes3bboBble COEAMHEHUS UMEKT He MEHee LWECTU MOSMHbIX HEMOBPEXOEHHbIX
HenpepbIBHbIX BUTKOB 1 co0TBETCTBYIT TpebosaHusm FOCT 22782.6-81.

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 NoBEpXHOCTM Ra - 6,3 mkm cornacHo FOCT 2789-73.

TpyBHbI BBOL (OUKCUPYETCS B KOPMYCE CTONOPHBIM KOMbLIOM.

CTekro ycTaHaBIIMBAETCS B KPbILIKE C MOMOLLbIO ralku C YNNOTHUTENBHBIM KOSTbLIOM.
CoefiMHeHWe ABNSETCS Hepa3beMHbIM.

Matepuans!:

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

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

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

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

[ o

Kpbiwka kopnyca

M110x1,5-7H/Bg |

M20:1,5-7H/8g

_‘
||
J\ 3aanywka nod
kabesbHbIl 8800

B3pbis {% | \r B3pbis
P | /)@* TpybHb Il 8800
§ 2 Wimyuep
M36-2-6H6g 1 Ay Bmymka
(M42x2-6H/6g) Lk i<} CmepxeHb

PucyHok 24 - KOHCTpyKTUBHOE 06ecneyeHie B3pbIBO3aLLNThI

30HA M3My4YaeT MarHUTHbIEe BOSTHbI BbICOKOW YacToTbl. [lapameTpbl uanyyeHus (cm.
Tabnuuy 18) He npeBbiwatoT 3HauYeHnin npueeaeHHbx B FTOCT 31610.0-2014 n.6.6.1:

Tabnuua 18
O603HaueHre rpynnbl [MoporoBas Bpems Tennosoro [Moporosas
9neKkTPoobopyaoBaAHNS MOLLHOCTb, BT WHALMMPOBAHUS, MKC | aHeprust, MKIDK
IIC 2 20 50
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1.5.1.2 O6ecneyeHune B3pbIBO3aWMUTbI BUAa «B3pPbIBOHENPOHMLIAeMas 060M04Ka +
UCKpobe3onacHas anekTpuyeckas Lenby»

B ypoBHEMepax ¢ BUOOM B3pbIBO3ALLMTHI «B3PbIBOHENPOHULaeMas oborouka +
nckpobesonacHas anekTpuyeckas Lenb» B3pblBO3aLUMTa 0becneumBaeTcs:
- B3PbIBOHENPOHMLI@EMO 060MI0YKON, KOTOPast KOHCTPYKTMBHO BbIMOSHEHA COMMacHO
n.1.5.1.1.
- UCKpobe30onacHo 3NEKTPUYECKO LiENbio, KOTopast AOCTUraeTCs 3a CYET OrpaHUYeHns Toka U1
HaNpsKEHUST B ANEKTPUYECKUX Lensax A0 WX UcKpoOe3onacHbIX 3Ha4eHWi. [JononHUTENbHO
ANeKTprUYecKas cxema 3EKTPOHHOMO 6roka repmMeT3npoBaHa komnayHAoM.
YpoBHEMEPLI CEpTUDMLMPOBAHLI HA COOTBETCTBME TPEeOOBaHWMAM TEXHWYECKOTO perriameHTa
TamoxeHHoro cotosa TP TC 012/2011.

1.5.2 TexHonornyeckoe obecneyeHume B3pblBO3allUTbI

[Mepen cbopkoit ypoBHEMEPA KOPMYC C KPbILLKOW, TPYOHBIM BBOZOM, 3aryLLKOW 1
LUTYLLepoM npoBepsieTcs asneHnem (2+0,2) MIMa B cooteeTcTBMM C Tpeboanuem [OCT IEC
60079-1-2011.

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

2 UICNONIb3OBAHUE MO HASHAYEHUIO

2.1 9kcnnyaTaluUoOHHbIE OrpaHNYeHus

211 Tpn akcnnyatauun, TexHU4eckom OOCIyXMBaHUM W MOBepKe Heobxoaumo
cobnogate Tpebosanns TOCT 12.3.019-80, «[paBun akcnnyatauu 3SNEKTPOYCTAHOBOK
notpebutenein» u «lpaBun oOxpaHbl Tpyda npu 3KCnayaTauuu  3reKTpOyCTaHOBOK
notpebutenen».

2.1.2 Jlobble noOOKMIOYEHUS K YpPOBHEMepYy W paboTbl MO €ro TEXHUYECKOMY
0BCcnyXMBaHWO NPON3BOANTD TOSBKO MPK OTKIKYEHHOM NMUTAHUM.

2.1.4 TlogknoyeHne, perynmpoBKa 1 TEXHUYECKOe 0BCnyXMBaHKe YpoBHEMEPA LOIKHb
NPOW3BOAUTLCA TOSBKO KBANMPUUMPOBAHHBIMKA CrieusanMcTamm, M3ydnBlIMMK HacTosLiee
PYKOBOZCTBO M0 3KCMyaTaLum.
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2.2 NMopgroToBKa K pabote

2.2.1 Tlpn nonyyeHuMn ypoBHeMepa YCTAHOBUTE COXPaHHOCTb Tapbl. B cnyyae ee
NOBPEXAEHUS CnepyeT COCTaBWUTb aKT W 0bpaTUTbCs C peknamauueit K TpaHCMOPTHOM
opraHusauuu.

2.2.2 Tlocne pacnakoBblBaHMS YPOBHEMEPbI BblAepKaTb He MeHee 48 4 B Cyxom
OTannMBaeMoM MOMeLLeHUM, 4TOBbI OHM MpOrpenucb U NpPocoxmu. TOnbKO nocne 3Toro
Npnbopbl MOryT BbITh BBEAEHBI B AKCNNyaTaLMIO.

B 3uMHee Bpems AWMKL pacnakoBbiBaiTe B OTaNIMBAEMOM MOMELLEHUN HE MEHEE YEM
yepes 8 4 nocre BHECEHUS X B MOMELLEHNE.

2.2.3 [NpoBepbTe KOMMIIEKTHOCTL B COOTBETCTBUM C NACNOpTOM.

2.24 CoxpaHsiiTe nacnopT, KOTOPbliA SIBNSETCS HOPUANYECKUM [OOKYMEHTOM MpU
npeLbsABNeHNN peknamaLmn nNpeanpuATUIO-M3roTOBUTESIO U NMOCTaBLUMKY.

2.3 MoHTax ypoBHEMepOB

2.3.1 YpoBHeMep OTHOCWUTCA K «B3pblBOBE30NacHOMy 0BOpydOBaHWMO»,  BUA
B3pbIBO3AWWMTbl -  «B3PbIBOHENpOHMLaeMas 000M04kay WM «B3PbIBOHENPOHULAEMAS
obornoyka + uckpobesonacHas Lenb» npeaHasHavyeH ANns pasMeLLleHns BO B3pbIBOOMACHbIX
30HaX.

2.3.2 llepeq MOHTaXOM YpOBHEMep CreayeT OCMOTPETb, NPOBEPUTL MAPKUPOBKY MO
B3pbIBO3aLlLMTE, 3a3eMNIsOLEe  YCTPOWCTBO, LENOCTHOCTb — Kopryca UM OTCYTCTBME
NOBPEXAEHUIA 3aXUMOB NS NOAKMOYEHUS BHELLHUX Lienei.

2.3.3 Tpn obpalieHn ¢ ypoBHemMepoMm w3beraiiTe yAapoB, TOMYKOB, CWITbHOM
BMOpaLmmM 1 T.N.. HX B KOEM Cnyvae He NoAHUMAaNTE YPOBHEMED 3@ YyBCTBUTENbHbINA 3IEMEHT.
He crubaite 4yBCTBUTEMbHbIA ANEMEHT CTEPXHEBOTO W KOAKCWManbHOMO WCMonHeHus. He
crnbaiTe TPOCOBBIN YYBCTBUTENbHDBI 3NIEMEHT B Ayry ¢ paanycom MeHee 200 Mm.

2.3.4 YpoBHEMEDP MOXHO YCTaHaBNMBATL [aXe Ha pesepByap, KOTOPbINA YXe COaepXuT
NPOZYKT.

Bo usbexaHue owubok usmepeHull cobnodalime ece Huxecnedyrwue
pekomeHdayuu.

2.3.5 YpoBHeMep He criefyeT yCTaHaBnuBaTh Ha naTpybok, BbiCOTa KOTOPOro 6osbLue
ovametpa, mbo Ha naTpybok MMeLwMA NpodofKeHue B pesepByape, 0COBEHHO Ans
TPOCOBOIO U CTEPXHEBOrO 30HAO0B M NS NOPOLLKOBbIX MPOAYKTOB (CM. PUCYHOK 25).
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Pekomenayemble ycrnosusi: h < @d,
roe h — BbICOTa NPUCOEANHNUTENBHOIO
natpybka EMKoCTH;

@d — pnameTp NpUCOEANHNTENBHOTO
natpy6ka.

PucyHok 25 - YcTaHoBKa ypoBHeMepa Ha naTpybok.

BHUMAHMUE!

Ecnu npubop 8cé-maku ycmaHaenueaemcs Ha 8bICOKUL NPUcoeOUHUMESbHbIL
nampybok (Quamemp nampybka 8 makom cry4ae domkeH bbimb He bonee [y50), mo
HeobX00UMO UCKITYUMb KacaHue CmeHoK nampybka YyecmeumesibHbIM 31eMEHMOoM
(pekoMeHOyeM 3aKkpenumb KoHel 4y8cmeumesibHo20 arieMeHma Ha OHe émkocmu). B
NPOMUBHOM Cllydae UusMepsieMblill cueHan bydem nonHOCMbI NOMEPSIH U USMEePeHUe YpOsHS
cmaHem He8o3MOXHbIM!

2.3.6 Ecnn Heobxoamma ycTaHOBKa ABYX YPOBHEMEPOB Ha OAWH M TOT Xe pe3epByap,
TO WX HeOBXOAMMO YCTaHaBNMBATL HAa PacCTOsSiHUE HE MeHee 2 M pyr OT Apyra. [JaHHoe
TpeboBaHWe He pacnpOCTPaHSETCS Ha YPOBHEMED C KOAKCUaNbHbIM YyBCTBUTESbHLIM
9MEMEHTOM.

2.3.7 YpoBHeMep HeobxoamMmo ycTaHaBnmBaTh Tak, 4Tobbl Mpy 3anofHEHUM eMKOCTH
NPOZYKT He nornajgan HenocpeaCTBEHHO Ha YyBCTBUTESbHbIN 3N1IEMEHT. [1pKn KOHTaKTe
HanWBaeMoro NpoayKTa ¢ 30HAOM nokasaHus npubopa MoryT ObITb HENPaBUIbHLIMM.

2.3.8 lpn ycTaHOBKe TPOCOBOTO YyBCTBUTENBHOTO 3IIEMEHTA HW B KOEM Cllyyae He
nepernbaiite ero. Tpoc fomkeH ObiTb NPSMbIM U Crierka HaTAHYTbIM. [Py3 Ha KOHLe Tpoca He
[OIMKEH conpukacaTbes ¢ 06beKTammn BHYTPU pesepsyapa.

2.3.9 KoHel CTepXHEBOro YyBCTBMTENIbHOTO 3rIeMEeHTa He [OSDKEH KacaTbCs [Ha
pesepsyapa.
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2.3.10 Bokpyr 4yBCTBMTENLHOTO 3MeMeHTa CO30aeTCs 3MEKTPOMAarHUTHoOE More,

HWKaKue NOCTOPOHHUE NPeaMETbl He AOMKHbI Nonagath B 30HY M3MTYYEHMs (CM. PUCYHOK 26).
WHave ypoBHemep OyaeT BOCMPUHWMATL OTPAXEHHbIe OT HUX CUrHanbl Kak CUrHasbl,
OTpaXeHHble OT mpogykTa. PasMepbl 1 hopMma pacnpoCTpaHeHWs1 ANEKTPOMArHUTHOTO NOss
AN KaXOOoro CNonHeHus npusedeHsl B Tabnuue 18 n pucyHke 27. ECiv B EMKOCTM HaxoguTes
MHOMO pa3nuyHblXx OOBLEKTOB, YCTaHaBnuBanTe NpuOOP Ha BLIHOCHYIO KOMOHKY WM B
YCMOKOUTENbHY0 TPYBY (CM. pUCYHOK 26).

YcnokoumernbHble mpybbl He mpebyromea 0ns npubopos ¢ KoaKcuarbHbIMU
yyecmeumesibHbIMU 31eMeHmamu.

Ecnu ycnokoumernibHass mpyba umeem cKkaykoobpasHble OMKIIOHEHUS! 8HYMPEHHe20
duamempa, mo Mbl peKoMeHOyeM Ucnonb308amb KoakcuarbHbIl 4y8cmeumesibHbIl 31eMeHm
(ucnonb3ylime KoaKcuasbHble CEHCOPbI MOMIbKO Ha YUCMbIX U HE CUWKOM 883KUX XUOKUX
npodykmax, He CKIOHHbIX K OMIIOKEHUSIM U Kpucmannu3ayuu).

BHUMAHUE!

TpeboBaHUs Mo yCTaHOBKE B YCMNOKOMTENbHbIE TPYObI 1 BBIHOCHBIE KOTOHK:
ycnokouTernbHble TpyObl peKOMeHAYeTCs U3roTaBnMBaTh U3 ANEKTPONPOBOLHOTO MaTepuana.

- Tlpn MCNONb30BaHMM M3MEPUTENBHOM TPYObl CTEHKM TPyObl AOMKHbI ObiTb 6e3
BbICTYMatOLMX 3IEMEHTOB ¥ CBapHbIX LUBOB.  KoakcWanbHbIA YyBCTBUTEMbHLIA 3MNEMEHT
MOXeT COMpMKacaTbCA CO CTEHKamMu W [eTansMu KOHCTPYKUMM BHYTPU pesepsyapa, 6es3
ywep6a ans namepexunit.

- BHyTpeHHUIn guameTp TpyObl He JOMKEH MEHATLCA MO BCEN ee AnHe.

- YcnokoutenbHas Tpyba AomKHa HaX0AMTLCS B CTPOTO BEPTUKANbHOM MOMOXEHMM.

- PexomeHaoBaHHas LLEepPOX0BaTOCTb NMOBEPXHOCTM CTEHOK TPYObI: <+0,1 mm/0,004".

- Y ycroKouTernbHbIX TPYD HUXKHAS YacTb [OMKHA BbITb OTKPbITA.

- ObecneybTe pacnonoxeHe ceHcopa no LEeHTPY YCNOKOUTENbHOM TPYObI.

- Mpocneaute, YT0ObI HA BHYTPEHHEN NOBEPXHOCTW TPYObI HE ObINIO HanMNaHms

NPOAYKTa Unu rpsiaun, KoTopble Obl NPENSTCTBOBANMN YCTAHOBKE CEHCOPA.

- YBeuTech, YTO B YCNOKOMTENbHOW TpyDe NPUCYTCTBYIOT XUAKUE NPOLYKTbI.
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PucyHok 26 — Mpasuna yCTaHOBKW B BBIHOCHBIX KOMOHKAX W YCOKOUTENbHbIX Tpybax.

1- Mewarka.

2- banka, napannenbHas NMHUN OBWKEHNS U3MEPUTENBHOTO MMNYIbCa.

3 - MameHeHre npocuns B nonepeyHoM ceyeHnn pesepsyapa.

4 - HarpeBartenbHble Tpyobl.

5 - BbIHOCHas KOMOHKa - aNeKTpoMarHUTHas obnactb COAepXMTCS B Npeaenax Tpyobl.

6 - OnekTpomarHuTHoe nosne npubopa.

7 - YcnokouTenbHas Tpyba.

8 - BepxHee 0TBepCTHe - 4151 BbIpaBHUBAHWS AaBMEHUs (GOMKHO BbIThb BhbiLLe YPOBHS HannBa
NPOAYKTOB).
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Tabnuua 18 - Pasamepbl aneKTpoMarHUTHOrO Moss BOKPYr 30HAA

Tun 3oHaa PekoMeHaOBaHHOE MUHUManbLHOE pacCcTosIHUE OT
30HAa [0 06LEKTOB B pe3epByape, MM He MeHee

Tpoc

CTepxeHb 300

[1BOMHO TpOC

[1BONHOW CTepXeHb 100

KoakcuanbHbIn 0

TpocoBbiii, cTepkHeBOI

@600 mm

50 mm

KoakcuaabHblii

@28 mm

JIBoiiHoii Tpoc, 1BOIiHOII cTep:KeHb

200 mm

- - -
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-
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PucyHok 27 - ®opma 1 pa3Mepbl 3NEKTPOMArHUTHOTO NONs BOKPYr 30HAaA.

2.3.11 Tpn HeobxoaMMOCTW [AfMHY TPOCOBOTO  YyBCTBUTENBHOMO 3MeMEHTa MOXHO
COKpaTUTb 40 Tpebyemoit (TONMbKO B CIy4Yae ecnm ypoBHEMEP UCNONb3yeTCs ANs OnpeaeneHus
YPOBHS XMAKOCTK). [1ns 3T0r0 He0BX0ANMO CHSATb rPYy3, BbIBEPHYB TPX BUHTA, 1 06pe3aThb TpOC
00 Heobxoaumoi AnuHbl. Tpoc crnegyeT obpesatb akkypaTHO, 4ToObl HE [OMYCTUTHL €ro
packpyumBaHus. 3aTeM yCTaHOBUTL rpy3 0BpaTHO (CM. pUCYHOK 28).

2.3.12 TMpn HeobXxoanmMocTn K rpy3y TPOCOBOTO YyBCTBUTENBHOTO 3MIEMEHTA MOXHO
NPUKPENUTL AONOMHUTESBHBIN rPY3 UK NPUKPENUTL Er0 KO AHY pe3epsyapa.

2.3.13 INMpu ncnonb30BaHUM ypoBHEMEPA AN U3MEPEHWUS YPOBHS CbiMy4YnX NPOAYKTOB,
crnegyeTt UMeTb B BUAY, YTO NPY ONYCTOLLEHUM EMKOCTW TPOC pacTArmBaeTcs.

[MpUMepPHOE COOTBETCTBME YPOBHS NPOAYKTA Harpy3ke Ha TPoC npueeaeHo B Tabnumue 19.
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Tabnuua 19 - CooTBETCTBME YPOBHS NPOAYKTA HArpy3ke Ha TPocC.
[InnHa 4yBCTBUTENBHOTO 3IIEMEHTA, M

6 12 24
LEMEHT 12 kr 24 kr 48 kr
3ona S Kr 10 kr 20 kr

30HL [MpoaykT

Tpoc @8 mm

®8

M=12Nm

o4 /

77

110

M=8Nm

/0
M8

60
A

2

100

$25

M6

1

26
7
/

1Y
77

V7x
vz

AN

min.45

M8

=
IS

p
7
/

7

15

7

PucyHok 28 - KpenneHwe rpysa K TpOCOBOMY YyBCTBUTENBHOMY 3IEMEHTY.

2.4 MoHTaX BHeLIHUX cBA3eun

2.4.1 HomuHanbHOe HanmpshkeHue nuTaHus yposHemepa 24 B. MakcumansHoe
HanpskeHWe nuTanns 28 B. MuHMManbHOe HanpspKeHwe NUTaHUs 3aBUCUT OT Harpysku
onpegenseTcs no opmyne:

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

rie  RA - conpotuenenne Harpy3km HART kommyHukatopa, Om (npu ero
UCMOSb30BaHMM).
2.4.2 Pekomengyemoe conpoTusrneHne Harpy3kn HART  kommyHukatopa 250 Owm,

MakcumanbHoe 750 Om.
2.4.3 [Ina obecnevyeHnss HaOEXHOCTU JNEKTPUYECKUX COEAMHEHUI pPeKOMeHayeTcs
MCMONb30BaTb MHOMOXWNbHLIA  Kabenb, KOHUbI MR neped MOAKMKYEHWeM creayert
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TILATENbHO 3a4UCTUTb U 0BNYAUTb. 3a4uMCTKY Xun kabenen HeoOXOOMMO BbIMNOMHATEL C TaKUM

pacyeToM, 4TOBbl UX OrOMNEHHbIE KOHLbI NOCIE MOAKIMIOYEHMS K YPOBHEMEPY HE BbICTyManu 3a
npezgesbl KNEMMHOIO CoeanHUTENS.

2.4.4 Bce BHewWwHWe NOAKIHOYEHUS YPOBHEMEPOB B3PbIBO3ALUMLLEHHBIX WCMOSTHEHUN
PEKOMEHAYETCA OCYLECTBAATLCA B Tpybax, Wiy BHELHWE NOAKMKYEHNS LOIKHbI ObiTh
BbINOMHEHbI BPOHNPOBaHHLIM Kabernem.

BHUMAHUE!

YnnomHeHue kabensi 00/mkHO 6bImb 8000HeNPOHUYaeMbIM!

C

PucyHok 29 — [MpaBuna NpoKnagkM M npuUcoeanHeHus kabenst B COOTBETCTBUM CO
cTeneHbto 3awwmTsl IP66/ IP67/ 1P68

e Ybeautechb, YTO OMaMeTp SNEKTPUYECKOro Kabens COOTBETCTBYET TUMopasmepy
kabenbHOro BBoAa.

e Ybeautecb B OTCYTCTBMM MOBPEXOEHWA YNNOTHEHUS B KabenbHOM kaHare
kabenbHOro BBOAA.

e YbBeauTtech B OTCYTCTBUM NOBPEXAEHWN SNEKTPUYECKOro Kabens.

e Ecnn kabenbHblil BBOL HE WMMeET PE3NHOBOTO YMIIOTHUTENbHOTO KOMbla Ha
LUTyLepe, BBUHYMBAEMOM B KOPMyC YpOBHeMepa, TO Heobxogumo MCronb3oBaTh
KOMbLIO C AEMOHTUPYEMOW 3arnyLLKW.

o Cpenaite U-obpasHyto netnio u3 kabens (kabens B metannopykase) (1) nepeq
BBOAOM B npubop, ANS WCKMKYEHUS BO3MOXHOCTU MPOTEYKM aTMOCHEPHbIX
0CaKoB.

e [1noTHO oboxmuTe kabenb B kKabenbHOM KaHane kabenbHoro BBoga (2).

2.4.5 CxeMbl NOAKMHOYEHNS BHELUHMX Lienen YpoBHEMEPOB OOLLENPOMBILLIEHHOTO M EX
d — nucnonHeHuin npusegeHa Ha pucyHke 30, NONSPHOCTb MOAKMKYEHWS Brioka NUTaHUs He
BaXHa.

2.4.6 Cxema nogkmtoyYeHnss BHELIHUX Leneit ypoBHeMmepa Ex d+ia — ucnonHeHns Ha
pucyHKe 31, NONAPHOCTL NOAKIHYEHMS B10Ka NUTaHUS He BaXHa.
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PucyHok 30 - CxeMa nogkmnioYeHns ypoBHEMEPOB 06LLEeNPOMBbILLANEHHOrO 1 EX d- ncnonHeHus

PucyHok 31 - Cxema nogkioveHns ypoBHEMepa BO B3pbIBO3ALLMLLEHHOM WUCMOMHEHUM
Ex d+ia
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BHUMAHUE!
2.4.6 Kopnyc ypoBHeMepa AomkeH ObiTb 0b6s3aTenbHO 3asemrieH. ConpoTMBIEHME

3a3emneHust He 6onee 1 OM. OkpaH kabens gomkeH ObITb 3a3eMneH. 3as3eMneHue akpaHa
kabens npou3BecTW B MOMELLEHUN C YCTAHOBIEHHbIM BTOPUYHbIM 0BopyaoBaHueM. YToObI
YCTPaHUTb  BIUSHUE  ONEKTPOMArHWTHOTO Mons  OT  Kabens  BbICOKOTO  HanpsKeHus,
PEKOMEeHOYeTCA MNpoKnafblBaTb KOHTPONbHbIM Kabenb  BAaneke OT kabens BbICOKOro
HanpsbkeHns. OcobeHHO BaxHO 13beratb COBMECTHOM NPOKNaaKkW kabens BMECTE C CUIOBbLIM
MUTalLWMM  Kabenem MNEepPeMEHHOT0 HanmpsKeHWs UK3-3a  MHOYKTUBHOM  COCTaBMSIHOLLEN
rapMOHMKM KonebaHWi, NPOTHUB KOTOPOrO 3KpaH KOHTPOSTbHOTO kabens He ahdeKTUBEH.

2.4.7 YpoBHEMEP WMMEET 3alUMTy ANMEKTPOHMKWM OT cTaTUveckoro paspsga 4o 4 kB.
3awpmta MoxeT ObITb peanusoBaHa TOMbKO MPK UCMOMb30BAHWW 3KPAHWUPOBAHHOTO kabens,
3a3eMsieHnn ypoBHEMEpA, pe3epByapa v NpoayKTa UMepeHus.

2.5 O6ecneyeHne B3pbIBO3aALULLEHHOCTHM NPU IKCANyaTaLmuu

2.5.1 Tpwn akcnnyatauun ypoBHEMEPOB HEOBXOAMMO BbIMOMHATL BCE MeponpusTis B
MOMHOM COOTBETCTBUW C pa3genamu «ObecneyeHne B3pbIBO3ALLMLLEHHOCTU NPU MOHTaXe,
npu aKcnnyaTtauuu» Hactoswero P3. Kpome TOro, HeobxoaMmo BbIMOMHATH MeECTHble
WHCTPYKUMKM, [EeWCTBylOlMe B [OaHHOW OTpacnu MpOMbILLIEHHOCTH, a TaKkkKe Apyrve
HOPMaTWBHbIE ~ [JOKYMEHTbl,  OMNpedensioline  3KkcnnyaTtaumio  B3pbIBO3ALLMLLEHHOrO
anekTpoobopynoBaHms.

2.5.2 [NpoBepKa TEXHNYECKOr0 COCTOSAHUS YPOBHEMEPOB.

[MpOBEPKY TEXHUYECKOTO COCTOSHUS YPOBHEMEPOB NPOU3BOANTE NEPEeS BKITOUEHUEM U
nepuoanYeckn ABa pasa B rog.

MpoBepka TEXHUYECKOTO COCTOSHWS BKMIOYAET B 05 BHELIHWA 1 NPOUNAaKTUYECKMIA
OCMOTPbI 1 NpoBepKY paboToCcnocoBHOCTH.

2.5.3 BHeLUHMIn 0CMOTp BKMtOYaeT B cebs npoBepKy:

- HaN14Ns MapKUPOBKM MO B3PbIBO3ALLNTE;

- OTCYTCTBME 0OPLIBOB MMM NOBPEXAEHWA U30NALMM IMHUNA COELUHEHMI;

- HAOEXHOCTb MpUCOeaMHeHus Kabenen;

- OTCYTCTBME 0OPbIBOB 3a3eMNSIOLLMX NPOBOLOB;

- MPOYHOCTbL KPENneHWs 3a3eMIeHus;

- OTCYTCTBWE BMSATUH, BULUMbIX MEXaHUYECKUX MOBPEXEHNN;

- Hanmume BCeX KPenexHbIX 3NEeMEHTOB;

- HanKU4ue yNIoTHEHW NS KPbILWEK W KabenbHbIX BBOAOB.

YpoBHeMep, 3abpakoBaHHbI NPU BHELIHEM OCMOTPE, AanbHEMLIEn SKChnyaTauum He
NOANEXNT.

BHUMAHHE! OKCIIIVATALJUA YPOBHEMEPOB C IIOBPEXIEHUAMU U
HEUCIIPABHOCTAMU KATETOPUYECKH 3AITPEIIEHA.
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2.6 TexHnyeckoe obcnyxmBaHue

2.6.1 Mo cnocoBy 3aLwmuTbl YenoBeKka OT NOPAXEHWUS ANEKTPUYECKUM TOKOM YPOBHEMEPSI
cootBeTcTBYtOT Knaccy 1 no FOCT 12.2.007.0-75.

2.6.2 Tpu obcnyxvBaHWWM, UCMbITAHUSX YPOBHEMEPOB cobniopante  «[lpaBuna
TEXHUYECKOWM  SKCMMyaTauuMum  9NEeKTPOYCTaHOBOK  MOTpebuTenen»,  yTBEPXKOEHHbIE
['0C3HEProHaa3opoMm.

2.6.3 YpoBHemepbl 0OCNYXMBAKOTCA MEPCOHANOM, MMEKLMM  KBaNMUKALMOHHYHO
rpynny no TexHuke 6esonacHocTM He Huxe Il M obpasoBaHne He HKe CpeaHero
cneynanbHoro, 03HAKOMIIEHHbIM C HACTOSWMM PJ ¥ C WMHCTPYKUMENW No aKchryaTauuu
npubopos, pa3paboTaHHOW W YTBEPXKOEHHOW [NaBHbIM  UHXEHEPOM  NPEANPUATUS-
notpebutens.

2.6.4 [Ina obecneyeHuss HapgexHoit paboTbl YpOBHEMEPA B MEPMOL IKChyaTaumw,
Heob6X04MMO NEPUOAMYECKM (HE pexe ABYX pa3 B rof) OCYLIECTBNATb NPOBEPKY TEXHUYECKOrO
COCTOSIHMSA (CMOTpY pasgen 2.5)

2.6.5 Bo Bpems akcnnyarauum 3anpeLiaeTcs BCKpbIBaTb YPOBHEMED.

2.6.6 Heobxoaumo nposiBnsiTb BHUMATENBHOCTb NPY KOMMYTaLMK KNEMM YpOBHEMEPA 1
COeMHSEMbIX C HAM BTOPUYHBIX Lienei.

2.6.7 YpoBHemep HeoBXoaMMO coepaTb B YACTOTE, NEPUOSMYECKN NPOTUPATL CYXOM
yncTon onaHenbto, obeperatb OT YAapoB, MblfM U CbIPOCTK. KOpnyc U KOHTaKTbl pasbeMOB
npoTUpaTb BaTOW, CMOYEHHOW TEXHWYECKUM CrvpToM. B cryyae HamvnaHus npogykta Ha
YYBCTBUTESbHbIN IEMEHT, €ro CrieyeT akkypaTHO OYUCTUTD.

2.7 MNosepka

[MoBepka ocyuiectnseTcs no gokymeHty MM 56383-14 «YpoBHeMepbl MUKPOBOSTHOBbIE
Nesentay M. MeToayka nosepkuy, yteepkaéHHomy Oy «BHAAMC».

3 TPAHCNOPTUPOBAHUE U XPAHEHUE

3.1 TpaHcnopTMpoBaHWe YPOBHEMEPOB [AOSMKHO MPOM3BOAMUTLCA BCEMU  BUAAMM
TPaHCMOPTa B KPbITbIX TPAHCMOPTHbIX CPEACTBaX (aBMAaTPaHCMOPTOM — B OTanjMBaeMbIX
repMETU3NPOBAHHbIX OTCEKax) B COOTBETCTBUM C MpaBUramu NEpeBO3KM  rPy30B,
OENCTBYIOLWMMM Ha JaHHOM BuAe TpaHcnopTa.

YCnoBus TPaHCNOPTUPOBAHWS AOMKHbI COOTBETCTBOBATL YCMOBUAM XpaHeHWs 5, HO
ans Temnepatypbl oT MuHyc 52 °C go nntoc 50 °C, ans MOPCKMX NepeBO30K B TpOMax —
ycnosusmM xpaHeHus 3 —no FOCT 15150.

3.2 Awukm c ypoBHeMepamu [OSDKHbI TPAHCMOPTUPOBATLCA W XPaHUTLCH B
OnpeaeneHHOM NonoXeHUW, 0603Ha4eHHOM MaHUMYNALMOHHBIMU 3HaKaMU.

53



2.834.002 PO
3.3 PaccraHoBka W KpenmneHue ynakoBOK C YPOBHEMEpaMM LOMKHbI WCKMYUTb

BO3MOXHOCTb UX CMELLEHNS 1 yAapoB ApYr 0 Apyra U O CTEHKW TpaHcnopTa.

3.4 He ponyckaeTcs kaHTOBaTh 1 BpocaThb YnakoBKy C YPOBHEMEPOM.

3.5 YpoBHemepbl OOMKHbI XPaHWUTLCS B CKMALACKUX MOMELLEHMsSX noTpebutens u
NoCTaBLUMKa Ha CTENMaxax B ynakoBKe.

YCnoBust XpaHeHus [OSMKHbl COOTBETCTBOBATb YCMOBUSM XpaHeHWs 5, HO And
Temnepatypbl 0T MuHyc 52 °C go nntoc 50 °C no MOCT 15150.

Bosgyx nomelLeHns He JOMKEH CoaepXaTb NapoB KUCMOT U LEeNoYen, a Takke rasos,
BbI3bIBALLMX KOPPO3MIO.

3.6 locne pacnakoBbiBaHWS YPOBHEMEPL! BblEpXaTb He MeHee 48 4 B CyXoMm
OTannMBaeMoM MOMeLLEHUM, 4TOBbI OHM MpOrpenucb U NpPocoxmu. TOMbKO nocne 3Toro
npnbopel MOryT ObITb BBEAEHBI B 3KCMyaTaLMIO.
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[Mpunoxexue A
KapTa 3aka3sa

Jleentay M

2.834.002 P3

1 BbIxogHble ycTponcTea

Mpeobpasoatens 4-20 MA+ Hart

MNpeobpasosaTens 4-20 MA+ Hart+ gucnnen

NoJIHEHWNE

O6LWenpomMblLLITEHHOE

Exd

Exd+ ia

3 TemnepaTtypHOe UCNOSTHEHMNE

C

CraHpgapTHoe

D

BeicokoTemnepaTtypHoe
(ans soHgoB 6e3 FEP, PFA, PP - nokpbiTui)

4 30HA

00

CrepxeHb $14 MM

[OnvHa go 3 m, war

01

CtepxeHb $8 MM

100 mm

02

Tpoc 94 mm

[OnvHa go 24 m, war

03

Tpoc $8 mm

500 mm

04

KoakcuanbHbln kabenb $28 mm

OnvHa po 6 M ar

05

[1BONHON CTEPXKEHD $8 MM

OnvHa po 3m 100 Mm

06

[1BoViHOW TpOC $4 MM

[nvHa go 24 wm, war

07

Tpoc ¢ FEP-nokpbITMem $6 Mmm

500 mm

08*

CtepxeHb ¢ PFA-nokpbITHEM

09*

CrepxeHb ¢ PP-nokpbiTvem

OnnHa po 3 m

5To

OKMIOYEHNe K npoLeccy

B

1'NPT

L

1'NPT

Bl

G 15

lNo 3akasy notpebutens

|16 Ha

JIn4ne noBepkn

Bes nosepku

A
N
z
H
0
1

C nosepkon LICM

2

C noBepkon 3aBoga-n3roToBUTENS

7 Akceccyapsl

* MI3roToBreHme BO3MOXHO Mo 3aKagy

PucyHok A.1- KapTa 3akasa ypoBHemepa
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Akceccyapbl 1/2/3/4/5

1 KabenbHble BBOAbI
00 |He 3aka3aHbi

[1nsa kabenen 6e3 6poHn TN HK
A1 |OnameTp obonouku kabens ot 3,1 o 8,6 mm 20S/16
A2 |[Onametp obonoyku kabens ot 6,1 go 11,7 mm|20S
A3 |[lnametp obonouku kabens ot 6,5 A0 13,9 mm|20

[Ins kabenen B metannopykase Tun CK

B1 [unamveTp obonouku kabens ot 3,1 £o 8,6 Mm 20S/16
anameTp mertannopykasa ot 12 4o 15,5 MM

B2 [unametp obonouku kabens ot 6,1 4o 11,7 Mm 208
nvameTp metannopykasa ot 13,9 o 18.9 mm

B3 [unametp obonouku kabens ot 6,5 4o 13,9 Mm 20
anameTp mertannopykasa ot 20 40 23,5 MM
[ns kabenen B Tpybe ¢ pesbbon 1/2" NPT tun PK
C1 |OnameTp obonoyku kabens ot 3,1 oo 8,6 mm|20S/16
C2 |OnameTp obonoykn kabens ot 6,1 go 11,7 mm|20S
C3 |[Inametp obonouku kabens or 6,5 A0 13,9 mm|20
[ns kabenen co Bcemu Tunamm 6ponn Tun AK
D1 |[dnameTp BHyTp. 060n0y4ku kabens ot 3,1 10 8,6 Mm|20S/16
D2 |[nametp BHyTp. 06onouku kabens ot 6,1 go 11,7 Mm|20S
D3 |dnametp BHYTP. 0bonouku kabens o1 6,5 1o 13,9 mm(20
2 bnok nutaHus
0 [He 3akasaH
1 |Bbnok nutanus 2000MMExia-4-20 ¢ nosepkon LICM(24 B)| conpotusnenue
2 |Briok nutatus 2000M-24-1-1 (24 B)| Mt 250 Ow
3 |bnok nutaHua BMM-1k-36-45-DIN (36 B)| conpoTuenexne
nuHuKn <750 Om
3 KoMMyHuKkauum

0 |He 3aka3aHbl
1 |[HART- mogem

4 MNoka3biBaKoOWMn npudbop

0 |He 3akasaH

Mpu6op KrM1M-108221GE11
nutaHue 220B, Exia

MpuGop KM1M-108222GE11
nutaHue 24B, Exia

Mpu6op KIM1mM-108222G0O11
nutaHue 220B, 6e3 B3pbIBO3aLLUUTbI

Mpu6op Skorpacp-T1B1211110A
nuTaHue 220!5

Mpubop Skorpacd-T1B2211110A
nutaHuve 248

pmoyexon u no3nuuoHHoe 0003HayeHne Ha 00bekTe
He 3aka3aHbl TEPMOYEXON M NO3NLMOHHOE 0603HAYEHME
[Mo3numoHHoe 06o3Ha4YeHne 6e3 Tepmodexna
TepMoYexon 1 no3mumMoHHoe o6o3HavyeHne
Tepmoyexon 6e3 no3nUMOHHOro 0603HaAYEHUS

—_

5

TepMOYexon ¢ 3neKTPO0BOrpeBoM 1 NO3ULMOHHOE 0603HaUEHNE
Tepmoyexon ¢ 3nekTpooBorpesom 6e3 nosuLMOHHOro 0603HaYEHHS!

()'I-b(»)l\)—\oc_b'(ﬂ Al IN

PucyHok A.2- KapTa 3aka3a akceccyapos

56



2.834.002 PO
Mpunoxexve b

CxeMmbl NOAKMIOYEHNS YPOBHEMEPaA AJ14 NPOBEPKN

NeBentau M
1

Ta

(o] [e] [e] [] [7] [¢]

=

BN
R1
R2
ZN
HM
MK

—1 a |zv
5 R1 ¢
| b b
R2 Ta
c |HMm MK

ve

Bnok nutanns (24 £ 3) B

JTanoHHas mepa conpotusneHns 100 Om
Peauctop (150 £ 15) Om 0,25 Bt
Lincpposon BonbtmeTp B7-54

Hart - mogem

[NepcoHarnbHbIN KOMMbIOTEP

PucyHok b.1 — Cxema nogknodeHns ypoBHeMepa 4151 NpoBepKK 06LLenpoMbILLneHHOro 1 Exd

NepenTtad M
1

— UCMNOJTHEHUA

Ex ia

BN R1

o|o|o|@|p|O

BN
R1
R2
ZN
HM
MK

R2

(0

Bnok nutanns Ex ia (24 £ 3) B
JTanoHHas mepa conpotusneHns 100 Om
Peauctop (150 £ 15) Om 0,25 Bt
Lincpposoit BonbTMeTp B7-54

Hart - Mmogem

[NepcoHasibHbIA KOMMbLIOTEP

PucyHok Bb.2 — Cxema nogkrnodeHns ypoBHemepa Ans nposepku Exd+ia — ucnonHeHms

o7
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[abapuTHble pa3mepbl ypoBHEMEPa

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

PucyHok B.1 — MabapuTHble pasmepbl ypoBHeMepa Jlesentay M (TemnepaTypHOE UCTONHEHNE
«C»)
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[, mm He Bonee 70
L1, mm He Bonee 320
L — onvHa namepuTensHON YacTu, MM

PucyHok B.2 — abapuTHble pasmepbl ypoBHemepa JleBentay M (TemnepaTtypHOe UCMOSTHEHNE

«D»)
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MapkupoBKa No B3pbIBO3aLLMTE M NapamMeTpbl UCKPOOE3onacHbIX Lienei

Tabnuua I".1 - MapkupoBka no B3pbIBo3aLLuTe

Cpena npymeHeHus MapkmpoBka Ans Baa B3pbIBO3ALMTI:
«B3PbIBOHEMPOHMLIGEMAs | «B3PbIBOHEMPOHULIAEMAS
obornoyka» obornouka + uckpobesonacHas

SNEKTPNYECKas Lienby

B3pbliBoonacHast rasosas | 1 Exd IIC T6 Gb 1Exd[iaGa]lICT6 Gb

CMECb

['optoyas nbinb Ex tb IlIC T+50 100 °C Db Ex tb [ia Da] llIC T150 100 °C Db

Tabnuua I'.2 — MapameTpbl BHELIHUX MCKPOBE30nacHbIX Leneil

Modepynna
obopydosaHusi/3HayeHue
Mapamemp napamempa, He 6osee
lIC
HanpsixeHue noctosiHHoro Toka Um, B 28
MakcumarnbHoe BbixogHoe HanpspkeHne Uo, B 28
MakcumanbHblii BbIXogHOW TOK [0, MA 140
MakcumanbHas BbIxogHas molHoctu Po, BT 1,0
[penenbHble napaMmeTpbl BHELLHWUX MCKpoBe3onacHbIX Lenen:

Lo, M[H 0,2

Co, Mk® 0,015
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KoHTakTHasa nHdpopmauus:

Anpec: 454047, r. YenabuHck, yn. 2-a Naseneukasi, 36
TenecoH: (+7 351) 725-75-00 (MHOrokaHanbHbIN)
dPakc: (+7 351) 725-89-59; 725-75-64

E-mail: sales@tpchel.ru

Internet-apgpec: http://www.tpchel.ru

CepBucHasa cnyxb6a: (+7 351) 725-76-62; 725-74-72

OTtpen npopax: (+7 351) 725-75-00, 725-89-68; 725-75-31

OTtaen no pa6ote ¢ aunepamu: (+7 351) 725-75-90,

OTtaen mapkeTtuHra: (+7 351) 725-75-14, 725-75-05; 725-89-72

reklama@tpchel.ru

OTtaen 3aKkynok: (+7 351) 725-75-32

TexHu4yeckana nogaepxka:

e TepMOMeTpUs: (+7 351) 725-89-44

e BTOPUWYHbIE NPUBOPLI KOHTPOSSI U PErYNIMPOBaHWS,
dyHKUMOHanNbLHas annapaTtypa: (+7 351) 725-76-43

Mpoaykumna nponsseaeHa OO0 «Tennonpnbop-CeHcop»

YTrl

2018
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