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BHUMAHMUE!
Mpu npoBeAeHMM 3MEKTPOCBAPOUYHbIX paboT Ha MecTe 3KCnnyaTaumum
pacxoaomepoB He fonycKaeTcs:
e Hanuume Ha pacxogomMepe HarnpsPKeHUs1 NUTaHUS;
e MpOTeKaHue Yepes pacxo4oMep CBapOYHOro TOKa.

B cBSA3KM ¢ nocTosiHHOM paboTor NO YCOBEPLLEHCTBOBAHUIO Npmubopa
BO3MOXHbl OTNINYNSA OT HACTOSLLErO PYKOBOACTBA, HE BrMSOLLME HA
METPONornm4yeckmne n oyHKUMOHaNbHbIE XapaKTePUCTUKN.
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BBepeHune

HacTosilee pykoBOACTBO MO 3KChnyaTauuu npegHasHayeHo AN 03HAKOMMEHUs C
NPUHLMNOM paboTbl, YCTPOUCTBOM U KOHCTPYKLMEN 3NEKTPOMArHUTHBLIX pacxogoMepoB-
cuétumkoB Mutepdnoy ncnonHennst PC per. Ne 66324-16 (B AanbHenwem — pacxono-
Mepbl) C LiENbo UX NMPaBUIbHOM SKCMnyaTaumu.

1 Ha3HauvyeHue u o6nacTtb NPpUMEHEeHUA

PacxofoMmepbl npefHa3HadYeHbl ANS M3MEpeHUll 0GbeMHOro pacxofja M obbema
3MEeKTPONPOBOAALLMX XUAKOCTEN, NPOTEKaoLLMX No TpyGonposoay.

Pacxogomepbl MOryT MpUMEHATLCS B SHepreTuke, HedTerasoBoW, meTannypruade-
CKOWN, ropHOAOObLIBaOLLEN, XMMWUYECKONW, LIENSON03HO-0yMaXkHON, MULLEBON M Op. OT-
pacnsx npomslwneHHocTn. Matepuan dyteposku — dproponnact (ETFE) / nonuypetaH.

McnonHeHns pacxogomMepa OTNMYAOTCA HasHa4YeHWeM No BuAy KOHTPOMMpPyemoun
cpedbl 1 MaTepunanoM 3neKkTpoaoB.

Mutepdrnoy PC MPO (06LenpoMbilLneHHbIN) — AN BOAB! U APYIMX HearpeccuBHbIX CPeq,
C ManbIM coaepxaHuem abpasuBHbIx YacTul. MaTepran anekTpodos - HepXaBsetoLwasi CTanb.

Mutepdnoy PC MNPO A (arpeccrMBHO-CTOMKUIA) — ANSA KUCIOT, Wenoyen u apyrmx
arpeccuBHbIX XuakocTen. MaTepuan anekTpogoB — TUTaH, XacTenroun, TaHTarn.

Mutepdnoy PC MPO N (M3HocoycTOMUMBLIN) — ANS XXUAKOCTEN C COAEPKaHNEM TBEpP-
AblX MMbo abpasuBHbIX YacTul,. MaTepuan anekTpoaoB — HepXXaseroLwas cranb, TUTaH.

Pacxogomepbl obecneumsaioT cnegytolume MyHKUMOHAMbHbIE BO3MOXHOCTY:

e oTobpaxeHue pe3ynbTaToB M3MEPEHNIA MOCPEeACTBOM BCTPOEHHOrO MHAMKATOPA;

® HakonneHue 3HavyeHnin 06bLeMOB NO pesynbTaTtam N3MEepPeHuUN;

e [peAcTaBlieHne pesynbTaToB U3MEPEHU U ANarHoCTUYeCcKon MHdopMaumn Ha
BHELLHMEe YyCTPOWCTBA.

Pacxogomepbl UMeloT criegytolme BbIXO4HbIE CUrHArbI:

e [Ba WMMYMbCHbIX CUrHana, MopMUPyeMbIX AUCKPETHLIM N3MEHEHMEM COMpOTUB-
NeHns BbIXOAHOW Lenu ANS Bbidayn MMMYMbCOB CO CpefHen 4acToTon, Nponop-
LMOHanbHOM pacxoay NMnbo HecyLmMx narHoCTUHECKYI0 MHGOpMaLuio;

e TOKOBbIN curHan 4-20mMA nnu nHtepdenc RS-485, Hecywmin nHdopmaumio o pe-
3ynbTaTax U3MepeHuin.

2 TexHMYeCKMe XapaKTepuUCTUKMNU

2.1 3kcnnyaTtauMoOHHbIe XapaKTepUCTUKKU
2.1.1 Mapamempsi usmepsiemoli cpedbl

YaenbHast SNeKTPOMPOBOOHOCTD.........uvvirieeeeesiairereeaeseassrreeeasasaanns oT 10 go 10 Cwm/m;
HenTtpanbHOCTb N0 OTHOLLEHWIO K BbIBpaHHOMY Tuny dyTepoBKU

Temnepatypa namepsiemon cpeapbl Ans dyteposkm ETFE ... ot 0,1 go 150 °C;
Temnepatypa nsmepsieMor cpeabl Ans hyTePOBKU MOMMYPETaH................... ot 0,1 no 70 °C;

Pabouyee naBneHue n3mMepsieMon Cpefbl, HE BOMEE..........cccueeeevvieeeeciieeenee. 2,5 MMMa;
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2.1.2 Pa6ouyue ycnoeus 3kcniayamayuu

TemnepaTypa OKpyxatoLero Bosayxa

........................ oT muHyc 10 go nntoc 50 °C;

OTHocuTenbHas BraxHoCTb Bo3ayxa Npu 35 °C, He BOMEEe.........ccvveereeereeeneen. 95 %;

ATMOC(bepHoe naBneHne B AnanasoHe
[lepemMeHHOe MarHuTHoe none, He bonee

....................................... ot 84 go 106,7 kMa;
........................................................ 40 Alw;

MexaHundeckasn Bnbpauusa yactoton 10+55 Ny ¢ amnnutygon cmewexmsa ao 0,35 mw;
CteneHb 3awmtbl koprnyca Mo FOCT 14254-2015:.......ccccveeeeeicciieeee e IP66

BHUMAHME! 3anpewaetca skcnnyaTtauust pacxogomepoB B0 B3PbIBOOIMACHbBIX

MOMELLEHUAX.

2.1.3 [MapamempbI aneKmpu4ecKo20 numMaHusi

HanmeeHme NOCTOAHHOIO TOKa

MoLuHocTb, NnoTpebnsemas oT cetu, He Gonee

oT 24 B.
3 BA.

MuTtaHne ot cetn 220 B 50 My moxeT obecnevynBaTbC C MOMOLLbIO UCTOYHUKA BTO-
puyHoro nutaHua HDR 15.24, noctaBnsiemoro no 3akaay.

2.1.4 Ta6apumubie pa3mepsl U Macca

[abapwuTHble pa3mepbl 1 Macca ykasaHbl B MpUIoXxeHnm A.

2.1.5 [Mokazamenu HadexHocmu

CpepnHsisi HapaboTka Ha 0Tka3, He MeHee
Cpok Cry>Bbl, H& MEHEE .........coeeeeneenene

.................................................... 100 000 v;
........................................................... 12 ner.

3 WHdopmauua ana 3akasa

McnonHeHne pacxogomepa BblibMpaeTcs B 3aBUCMMOCTU OT KOHTPONMPYeMoW cpeapl.
PekoMeHayeMble UCMONHEHUa NpuBeaeHsl B Tabnuue 3.1

Tabnuua 3.1

Pa6oyas cpega

McnonHerwue / MaTepuan ayiekKTpoaos

Bopa

PC NMPO / Ctanb 316 L (-316L)

[MpOMBbILLNEHHbIE CTOKK

PC NMPO / Ctanb 316 L (-316L)
PC INMPO A / Xactennon (-C276)

Eyma>KHa;| Macca, Weroka, KoarynaHTtbl

PC PO A/ TurtaH (-Ti)

KucnoTbl, XumpeareHTbl

PC MNPO A / Xacrennow (-C276), TaHtan (-Ta)

ABpasnBHbIE XMUAKOCTH, Nynbnbl

PC NMPO U / Ctanb 316 L (-316L), TutaH (-Ti)

[NepeyeHb MCMOMHEHMI, BO3MOXHbIX A5 3aKka3a, HaXOAUTCA Ha canTe U3rotoBuTens

B pasgene CoOTBETCTBYIOLLEN NpoayKLUK.

3.1 ®dopmart 0603Ha4YeHNA Npu 3aKase
Murepcnoy PC MPO(A*)(U**) 32 -®2E -316L -P25 -RS485

HomuHanbHbIM gnameTp, Mm

Matepuan npucoegmHeHns/pyTepoBKM

MaTepuan anekTpoaos

Pabouee naBneHne

UnTtepdenc RS-485 (BmecTo Bbixoga 4-20 MA)

* MPO A — arpeccrBHO-CTOVIKOE MCTOSTHEHIE A BOAb! C NMPUMECAMM, CYCTIEH3WIN 1 arPeCCUBHLIX CPe,
** TIPO U — n3HocoycToiumnBoe UCMoSHEHVE AN KMAKOCTEN C CoAepXaHueM TBepabIX nMnbo

a6paSVIBHbIX vYacTtuy,.

Koagpbl MaTepuana anekTpoAos npueedeHsl B Tabnumue 3.2.
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Tabnuua 3.2 O603HaYeHe MaTepmana aNekTpoaoB

[Npoknagka

MaTepuan anekTpogos Ko B 3akase
Cranb 316 L -316L
Xactennou -C276
TutaH -Ti
TaHTan -Ta
CocTaB 13genusi U KOMMNIEKT NOCTaBku NpuBeaeHsb! B Tabnuue 3.3
Tabnuua 3.3
HavnmeHoBaHune Kon-Bo [MpumeyaHve

o VcnonHeHne cornacHo

Pacxogomep anekTpomarHuTHbIN 1
3akasy
PykoBOACTBO MO akcnnyartaumu 1
MacnopTt 1
MeToavka noBepku 1 3K3. Npu rpynnoBon
VIHCTPYKUUSI MO MOHTaXy nocraBke
Bnok nutanua HDR 15.24 1 Mo 3akasy
2

4 MeTponormyecKkme xapakTepucTuku
OuameTpsbl ycnosHbIx npoxoaos (DN) u cooTBeTCTBYIOLME 3HAYEHNST pacXxodoB npu-

BeAeHbl B Tabn. 4.1.

Mpenensl 4onyckaemMol OTHOCUTENBHOM NMOTPELLHOCTY NPU U3MEPEHNUU pacxoaa U
o6bema (C NpUMeHeHeM UMMYIbLCHOTO M LEPPOBOro cUrHana, no nokasaHusM Ha Tabno):

e + 1 % B gnanasoHe namepeHun pacxoga ot Q2t (sknountensHo) Ao Q4;

e + 2 % B gnanasoHe namepeHun pacxoga ot Q2 go Q2t;

e + 5 % B gnanasoHe namepeHun pacxoga ot Q1 go Q2;

Tabnuvua 4.1 — 3HayeHus1 pacxogos [M3/4]

Tun pacxogomepa Q4 Q3 Q2t Q2 Q1 Qo
PC MPO(A) 20-12 15 12 0,12 0,08 0,032 0,012
PC NPO(A) 25-18 22,5 18 0,18 0,12 0,048 0,018
PC MPO(A) 32-30 37,5 30 0,3 0,2 0,08 0,03
PC MPO(A),(1) 40-45 56 45 045 | 0,3 0,12 | 0,045
PC NMPO(A),(N) 50-72 90 72 0,72 0,48 0,19 0,072
PC MPO(A),(1) 65-120 150 120 1,2 08 | 032 | 012
PC MPO(A),(1) 80-180 225 180 1,8 12 | 048 | 018
PC MNMPO(A),(1) 100-280 350 280 2,8 1,9 0,75 0,28
PC MPO(A),(A) 150-630 780 630 6,3 4,2 1,7 0,63
PC MPO(A),(A) 200-1000 1250 1000 10 6,7 2,7 1

I'Ipe,qenbl D,OI'IYCKaeMOIZ OTHOCUTENbHON norpewwHoCcT! npun nsMmepeHnn sBpemMeHmn co-

otBeTcTBYIOT * 0,05 %.

EmkocTb cyeTumkoB obbema ao 99999999,999 mS.
EmkocTb cueTurka BpemeHu HapaboTkm 999999 vac.
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4.1 ®PyHKUMOHaANbHbIe XapaKTepPUCTUKKN

Pacxogomepbl BCeX UCMOMHEHUN XpaHAT HaKoMMeHHble 3Ha4YeHusi o6beMOB B npsi-
MOM K OOpaTHOM HarnpaBIieHMsIX MOTOKa, BPEMEHU HapaboTkM U BpeMeHun paboTbl C
oLnbkom.

PacxogomMepbl Npy 3HaYeHWM pacxoda MeHee nopora YyBcTBUTeNbHOCTM QO obec-
neuynBaloT OGHYrNeHWe MoKasaHWi pacxoda Ha UHOMKAToOpe W Mo MHTepdeicy U OTCyT-
CTBWE BbIXOOHbIX MMYIbCOB.

PacxogomMepbl Npy OTCYTCTBUW HaMPSKeHUs MTUTaHNUS:

e  COXPaHSIOT HaKOMSIeHHble 3HaYeHUsi 0GbeMa 1 BpeMeHn HapaboTKu;

e MpeKpaLLalT U3MepeHre BpeMeHn HapaboTku. [UCKPETHOCTb perucTpaumum Bpe-
MeHW HapaboTkM cocTaBnseT 1 MUH.

[nanasoH n3MeHeHUs1 BbIXOQHONO CUrHarna Toka, NponopuuoHansHOro U3MepeHHoOMy
pacxogy Haxoautcs B npegenax ot 4 go 20 mA. lNMpegensl gonyckaemon npuBegéHHON
OTHOCUTENbHOWM MOrPeLIHOCTM Npu Npeobpas3oBaHUM U3MEPEHHbBIX 3HAYEHU pacxoda B
CurHamn MoCTOSIHHOrO TOKa MpW COMPOTMBIEHUWM Harpy3ku He Gonee 500 Om cooTBeT-
ctBytoT = 0,2 % OT AnanasoHa Toka.

I'I0Tepv1 AaBlieHnA Ha pacxogomMmepax npueeaeHbl B NPUNoOXeHUn B.
5 YctponctBo n npuHumn paboThbl

5.1 KoHcTpyKuMsa n npuHUun paboTbl

MpuvHUMN OenCcTBMA PacXofoOMepPOB OCHOBAH Ha SIBMEHUN MHAYLMPOBAHUS SMEKTpo-
asuxyuen cunsl (30C) B ABUXKYLLEMCH B MarHUTHOM MNore NpoBOAHUKE — U3MepPAEeMOon
cpene. npyumposaHHasa 3[C, 3HayeHMe KOTOPOW MponopuMoHansHo pacxody (ckopo-
CTW) n3mepsieMol cpebl, BOCNPUHMMAETCS1 3NeKTpo4aMmn U NOCTynaeT Ha SNEeKTPOHHbIN
Onok npeobpa3oBaHnsi, KOTOPbLIVA BbIMNOMHAET 00paboTKy curHana, BblYUCNSET OOBLEM U
06BEMHBIN pacxon v npeobpasyeT ero B CTaHAAPTU3NPOBAHHbIE BbIXOAHbIE aHaNorosble
1 LnpoBbIE CUrHanbI.

Pacxogomepbl COCTOAT U3 n3MepuTenbHOro yyactka (MY), anektpoHHoro 6roka (9b)

MY npeactaensier cobon ¢pyTepoBaHHbIA 3alWMTHBIM MaTepuanoM OTpe3ok Tpybo-
nposofa M3 HEMarHUTHOW CTanu, 3aKNiOYeHHbIN B KOXYX, 3alluLialoLMin dfeMeHTbl Mar-
HUTHOM CUCTEMbI pacxogoMepa. 3aBMCMMOCTb CKOPOCTEW MOTOKAa OT pacxoga npea-
cTaBneHa B npunoxexum I

ONeKTPOHHbLIN BOK pacxofomepa BbINOMHEH B rePMETUHHOM KOpryce, BHYTPW KOTO-
poro pacnoroxeHbl nevyaTHas nnara WM 3NemMeHTbl NPUCOEOUHEHUS] BHELLHUX Lenen.
OneKTPOHHbIN 6ok obecneunBaeT HOPMUPOBAHUE ABYX BbIXOOHbIX YNCAO-UMMYIbCHbBIX
curHanos, cooTBeTcTBYOLWMX TpeboaHusm FOCT P EH 1434-2 k uMnynbCHLIM BbIXO4-
HbIM ycTpornctBam no knaccam OC u OD, co cpegHeln 4acTOTOW, NPOMOPLUOHANbHON
n3MepsieMoMy pacxogy M KONMYeCTBOM UMMYNbCOB, MPONOPLMOHANbHbIM O6BEMY n3me-
psiemon cpefbl.

TokoBblili Bbixog, 4-20 MA obecneunBaeT nepegady MHdopmauum o pesynbTatax us-
MepeHUii Mo CTaHAapTHOMY MPOTOKony. BHelwHWn BMA pacxogoMepa npeacTaBneH Ha
puc. 1.
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Bup co cTopoHbl nHaMkaTopa Bug co CTOPpOHbI MOHTa)XXHOFO OTCeka
Puc. 1 — BHewHui B pacxogomepa

5.2 Mopaknio4vyeHne TOKOBOro aganrtepa

MoaknioyeHne BHeLHMX NPMOOPOB K pacxogoMepy NPOU3BOAWUTCS C MOMOLLbIO Ka-
6enbHbIX NUHUIA cBsI3n. BBoa kabenen B OB ocyulecTBnseTca yepes repMeTU3NpoBaH-
Hble BBOAbI, paccyuTaHHble Ha NoaknoyveHue kabenen wnu rogpolunaHros. Ansa noa-
KMIOYEHUs1 BHELLIHUX COeANHEHNA HeobX0anMO:

® CHATb KPbILIKY MOHTaXHOrO OTCeKa W, ocnabuB 3akvM BXOOHOrO repmMoBBOAA, C
3anacom nponycTUTb NpeaBapuTernbHO pasgenaHHbi kabenb (pekoMeHayeTcs uc-
nonb3oBaThb kabenb ¢ LBETOBOW koampoBKon xur, HanpumMep, UNITRONIC® LiYCY
8x0.35). MHOroxwmnbHble NPOBOAHMKN Kabens AoMmkKHbI ObiTb 06XaTbl kabenbHbIMK
HakoHeYHWKamu nogxogsiiero pasmepa (20-22 AWG).

e BbikpyTvB (PUKCUPYIOLLMIA BUHT, akKypaTHO CHSTb C BHYTPEHHero pasbema To-
KOBbIV afanTep v NepPeBepHyYThb ero KNeMMHUKaMy Hapyxy, kak nokasaHo Ha puc. 2

e
2-
-
-
-
-
03
-
«
-

Puc. 2 — MNMopgkntoyeHne TokoBoro agantepa
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e [logkniounTb NpoBOAHUKM ToKoBOro Bbixoda IOUT, kak noka3aHo Ha pucyHke. Jlu-
HMW TOKOBOIO BbIXOAa He MMEeeT MOSSIPHOCTU.

o [logkniounTb C Y4ETOM NOMAPHOCTM NPOBOAHMKN MMMYNbCHbIX Bbixogos F1 un F2.
e [loakniounTb C Y4ETOM NOMAPHOCTM NIMHUN NUTaHUA 24B.

. 3aTF|HyTb BUHTHI, yﬁe,CI,VIBLUVICb B HaOE&XHOCTU COeaNHEHUS, aKKypaTHO yCTaHOBUTb
Ha MeCTO MoAyrb TOKOBOrO BbIXoAa, 3aMKCUpoBaTh Ero BUHTOM.

e AKKypaTHO BbITSHYTb HapyXy M3MNULLHIOW ANUHY Kabens 1 3aTsHyTb 3aXKUM repMo-
BBOAA.

5.3 BHeluHee nuTaHue

[Ona nutaHmns pacxogomepa oT cetn 220 B pekoMeHOyeTCs UCTOYHUK BTOPUYHOrO
nutaHua HDR 15.24, nocTtaensiembli No 3akasy.

5.4 TokoBbI} BbIXoA

ToKOBbLIV BbIXO4 pacxogoMepa UMeeT HEMOMSIPHbIA BbIXOA W rarbBaHWYecKylo pas-
BA3KY OT MPOYMX Lienern pacxogomepa n TpebyeT nMTaHus OT BHELLHErO UCTOYHMKA OT 22
0o 28B, Tok noTpebnexus He 6onee 30 MA.

ConpoTtuBneHue Harpy3km RH, Om paccumTbiBaeTcsi no cdopmyre (1)

RH < (40 * V) -600 (1)
"'ae Vn — HanpskeHne UCTOYHWKa NuTaHus, Hanpumep, Ri=360 Om npn Vn=24B.

5.5 ApanTtep uHtepcpenca RS485

Apantep uHtepderica RS485 yctaHaBnvMBaeTCsi B3aMeH TOKOBOro agantepa B COOT-
BETCTBUM C KapToW 3akasa.

BHelwHun1 BMO agantepa npegcrasneH Ha puc. 3.

O drsessan0 £ b O 5 XapaKTepucTuku aganTepa:
O { resssia r-po | 5 . - MuTtanve oT 12 go 24B:
L kel F2+ P O S - MpoTokon o6mera Modbus RTU;
8 é :21: s —0 o - HacTtponkn no ymonyanumto:

B E - ceTeBoi aapec 1;

O ] o|®° - ckopocTb 06meHa 9600 buT/c;

0o 0 .10 Pe - KONMYECTBO OUT AaHHbIX - 8;

o ol|o - KOHTPOJSb YETHOCTY - HeT;

E E ] - KONTMYECTBO CTOMOBLIX OUT - 1.
OO Od (7] a =

I#amnep HACTPOREN
Puc. 3 BHewHwui Bug apantepa RS485

nOpﬂD,OK NOoAKI4YeHNA agantepa aHanorm4eH noakni4YeHUo agantepa TOKOBOro
BblXoAaa.

HacTponka agantepa npusegeHa B npunoxexHuu .
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5.6 YucnoumnynbCHble BbiXoAabl

YumcnommnynbcHble curHanbl gopmupytotcss Ha NMACCUBHOM BbIXOLOE, npen-
CTaBIIEHHOM OTKPbITLIM KONEKTOPOM (CM. puc. 4).

dopma curHana — npsiIMoyrornbHasl. (47} > 4

147 ;
MakcmumanbHas BbixogHas yactota 500 My, -
A u _,E} 7~ F1 (F2)

MakcumanbHasa anutensHocTb umnynbca 0,1 .
Ob6a Bbixoga (F1 u F2) He3aBUCKMbI, HO UMetOT Uk —
- ’ 3 max= 30B
OB BEC wumnynbca. 3HaueHUs BECOB UM- Imax =5 mA

nynbcoB (BW), ycTaHaBnMBaeMbIX N0 yMONYaHMWO Puc. 4 — CxeMa BbIXOOHOTO Kackaza
npwv BbINycke, NpuMBeAeHbl B Tabn. 5.1. UMCTIOMMIYNBCHOTO BLIXOAA

Tabnuua 5.1 — Bec Mmnynbsca no ymonyaHuio

Sy —

>

DN, mm 20 25 32 40 50 65 80 100 | 150 | 200

BW, n/umn 025|025 | 05 10 | 125 | 25 5 5 10 20

Kaxabln 3 BbIXO4OB MOXET ObITb HACTPOEH Ha OAWH U3 7 PeXnMOB paboThbl.
Pexumbl BbIXOAOB NpeAcTaBneHsl B Tabnuvue 5.2.
Tabnuua 5.2 — PexvMbl paboTbl YACNOUMMYNbCHBLIX BIXOAOB pacxoaoMepa

Neo Pexum paboTbl Bbixoga MHavkauus XapakrepucTtuka Bbixoga
. A Feoix, Ny
0 PeBepCHjalm pexum IE' e /,D,mm
(npsimon curHan) WakEperi
OF | MX MX| OF
1 PeBepcHbIn pexxum m
~ |-
WHBEPCHbINA CUrHan »
( P ) Omac -Qo 9400 +Owmaxc Q
A Febix, I
M3mepeHne npsamoro noTtoka -
2 ~ Fuarc ﬁwﬂﬂm
(npsimon curHan) WaEpEr
MX| OF
3 M3mepeHne npsamoro noTtoka ::
(MHBEPCHBIN curHan) o
Qmarg - + + K
MamepeHne obpaTHoOro no- A Feuix, My
4 TOKa IE' mﬁ',}\ Fmakc
(npsimon curHan) moe?ﬁﬁx
WamepeHne obpaTHoOro no- i \
5 TOKa l: ‘ >
(MHBEpPCHBIN curHan) Qwarc  -Qo Y+Qo +Quarc Q
KoMnapaTto A COCTORHKA BLIXDAD Penin suxona
6 aparop [7] [|=l—iei—e ¥ai|
(npsimon curHan) TeRyuli PECKOA
Komnapato
7 patop m R N 20 R Y uomﬂgpg{oa mt
(MHBEPCHBIN curHan) >
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5.7 WHaukatop

Pacxogomep umeet rpacmyecknii KK nHgumkatop ans otobpakeHus pesynbTaTtoB
U3MEPEHUI 1 ANArHOCTMKM, a TaKkke CnyXebHon u HacTpoeyvHon nHdopmMaumm.

[aHHble npeacTaBnaloTCs Ha 4-X NOocnefoBaTeNbHO CMEHSEMbIX 3KpaHax (puc. 5).

TeKyLmit pacxoa unu m3 . M3
TunygaraﬁhHoﬁﬂomuﬁm 199.345 e Tekywwi pacxoa 199.345 gJac
Bpems HapabBotkmn, 4 | ' 748 yac Pexwum Beixoga F1 | Beix 1 <=
HapaboTka c ownbkoi, 4 | 1'% 2 yac Pexum Bhixona F2 | Boix 2 4=
Mpsmoii oBem, M3 [ B 234567.891 M2 Bec umnyneca, nfumn | Bec umn 5.0000n
OBparHuiii obbem, M3 | 4 12345678.901 M3 CepwitHeiin Homep | No: 12345
OkpaH 1 OkpaH 2
= 3 3
Tekywumii pacxon 199.345 GMé_c Tekyumin pacxon 199.345 .:"?3
Kanu6p. koacbcomumenT A | A: 1.00748 Homep sepcun MO | MB: 3.12
Kanubp. koadpcpuument B | B: 0.00561 KonTponeHan cymma MO | KC: 4F51
Tun pacxopgomepa | PC100-140-A
CepuitHeiii Homep | No: 12345

OkpaH 3 OkpaH 4
Puc. 5 — Cogepxunmoe NHPOPMaLMOHHBIX S3KPAHOB

5.8 Cwucrtema AMarHOCTUKU

B npouecce paboTbl pacxogomep KOHTPONMPYET COCTOSHME M3MEPSIEMON cpeabl U
paboTOCNOCOBHOCTL 3MEKTPOHHOM CXeMbI. Mpu BbISBEHUN HELUTATHbLIX CUTyauui dop-
MUpyeTCcs Ko OLMOKKM, KOTOPLIN 3anvCbiBaeTCA B apxvMB CODLITUI, a Takke oTobOpaxa-
H0TCS Ha UHAMKATOpE.

PasnuyatoTcsa 2 Tuna HewTaTHbIX CUTyauunm:

— OLWMBKM, NPU KOTOPbIX HEBO3MOXHO M3MEPUTL TEKYLLWIA pacxos. Tvn owubku otobpa-
XaeTca Ha UHOMKATope BMECTO 3HaYeHUs TeKyLLlero pacxofa v AybrnupyeTcsi LmdpoBbiM
3HayeHueM B TpeyronbHuke. Mpyu Hanuuum owmMBoK pacxofoMep criedyeT OTnpaBuTh B
PEMOHT.

— nApepynpexpeHus, Npu KOTOPbIX pacxogoMep U3MepAeT pacxon, HO crneayet
YCTPaHUTb BblABJ1€HHbIE 3aMeYaHuA.

Koabl npegynpexaeHni:

— Mpubop B pexnme kannbpoBKu

—Yacrorta Gonblue Makcnmyma, HeobxoamMmo YyBENNYNTb BEC
mMmnynbca

— Pacxog 6onblue Makcnmyma, Heobxoanmo YMEeHbLNTb pacxon

B> b
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6 3awuTta OT HECaHKLUMOHUPOBAHHOrIO
BMellaTeNbCcTBa

Ons npenoTrepalleHna HeCaHKUMOHMPOBAHHOIO BMeLlaTenbCTBa B pa60Ty pacxono-
MepoB npeayCcMOTpeHbI crieqyuine Buabl 3alnTbl:

e 3alyTa OT U3MEHEHMWII METPOMNOTMYECKUX XapaKTepUCTUK U BMelLaTenbCcTBa B
3MEKTPOHHbIN MOAYb.

BbinonHsieTcst HaHeCeHWeM OTTUCKa KIleliMa rocrioBepuTens Ha MacTuke B YallKkax Ha
nuLEeBON CTOPOHE W BHYTPU pacxogomepa (puc. 6).

nosepurensn

Puc. 6 — MecTo ycTaHoBku nnom6 noseputensi

e 3awmTta oT AeMOHTaxa pacxogomepoB obGecneynBaeTcs FIJ'IOM6I/1pOBaHl46M Kpenex-
HbIX 3N1IEMEHTOB pacxoaomMepa HaBecHoW nnomoo

Puc. 7 — MecTo ycTaHOBKM HAaBECHOW NNOMObI

C uenbio onNepaTnBHOIO KOHTPOSS 38 BHECEHUEM U3MEHEHWI B HACTPONKM U BCTPO-
eHHoe MO Ha nHamKaTop BLIBOAMTCHA MHOPMaLMsa O BECE UMMNYNbCa, pexmmax BbIXO-
[oB (3kpaH 2, n. 5.7 NHavkaTop), a Takke BEpCUs N KOHTPONbHasi CyMMa BCTPOEHHOIO
MO (a3kpaH 4).

MeTponornyecku 3HaunMble napameTpbl (BeC MMMYNbCa, PEXUMbl BbIXOAOB, 3Have-
HMS pacxoga, cooTBeTcTByloLWMe ToKy 4-20 MA 1 kanmbpoBoYHble KOIdULMNEHTHI) 3a-
NMCbIBaAlOTCA B nacnopT npmbopa.

Bce BHeceHHble B napameTpbl HACTPOWMKN U3MEHEHNS PUKCMPYIOTCA B HECTMPaeMOM
apxmse cobbITui. YTeHne Bcex apxmBa cobbITUA NPON3BOANTCS C MOMOLLbIO MPOrpamMmel
«ApxuBaTop».



Mutepdnoy PC MNPO PykoBoACTBO NO aKcnnyaTaumm c.12

7 YKasaHue mep 6e3onacHocTH

K paboTte ¢ pacxofomMepoM [omnyckalTcsl nuua, u3yumBluMe HacTosiee P3O u npo-
LWeALne VHCTPYKTaX Mo TexHUke 6e30nmacHOCTM B COOTBETCTBUM C AEUCTBYHOLLMMU Ha
NpeanpUsTUA UHCTPYKLUAMU.

Mo cnocoBy 3aLnTbl OT NOPAKEHWUS SNEKTPUYECKUM TOKOM pacxogoMep OTHOCUTCS K
knaccy |l no FTOCT 12.2.007.0.

B3anpellaeTcs akcnnyaTauusi pacxo4oMepOB C NOBPEXAEHUSIMU, KOTOPbLIE MOTYT Bbl-
3BaTb HapyLUeHUe repMeTUYHOCTM Kopryca Unn ero CoeamHeHun ¢ Tpy6onpoBoaoM.

[pucoegmHeHne M OTCOeaUHEHNE pacXxOAOMEPOB OT MarucTpanu, noasoasllen ns-
MepsaemMyto cpeny, AO0JMKHO Npon3BOONUTLCA NMPU NOSTHOM OTCYTCTBUW AaBNEeHUA B TPY60-
nposoAe N OTKIOYEHHOM HanpsaXeHUn nNuTaHuA.

BHUMAHUE! He ponyckaeTcs akcnnyaTauusi pacxogomepoB BO B3pblBoonac-
HbIX NOMeLLEeHUsAX.

8 YcTaHOBKa MU MOHTax

MoHTax 1 nogkmnioYeHne pacxofoMepOoB OCYLLECTBISIETCA B COOTBETCTBUMN C JOKYMEH-
Tom «Pacxogomepbl anektpomarHuTHble Mutepdonoy PC. MHCTpYKUMS NO MOHTaXY».

Pacxogomepbl HeobxoAvMMo pacronaraTb B YacTu TpyGonposoda, rae nynbcauum um
3aBUXPEHUS] MUHUMAaTbHbIE. MpK ycTaHOBKe HEOOXOAMMO 0becneynTb NPSIMONMHEVHbIE
yyacTku TpybonpoBoda [0 M Mocrne pacXxogoMepoB.

TpeboBaHus K ANvHE NPSMbIX YY4acTKOB NpuBefeHbl B npunoxeHun B. Ha npsimbix
yyacTkax, He JOIMKHO ObITb HVKAKWUX YCTPOWCTB UMK 3MEMEHTOB, BbI3blBAOLLMX UCKaXe-
H1e MOTOKa XMAKOCTU.

9 MMoparotoBKa K paboTe

Mepen HayanoM paboTbl MPOBEPUTb MPaBUIIBHOCTL MOHTaXKa npeobpasoBaTtens u
€ro 3MeKTPUYECKUx Lene.

Mpwn paboTe co BTOPUYHBLIMU NPUGOPaMU YCTAHOBUTb BEC UMMNYSbCA, PABHbIN 3HaYe-
HUIO BECa MMMyNbCa B pacXodoMepe.

MpoBepuTb paboTOCNOCOGHOCTL pacxogoMepa, AMns Yero BLIMOMHUTL Criedyolive

onepauuu:

e 3anonHuTb MY pacxopgomepa HenofBwiKHOM Cpefon U NMpoBepWTb repMETUHHOCTb
€r0 COeJMHEHVs C TPyGONPOBOAOM MO OTCYTCTBUIO NMOATEKAHUIA, Kanenb 1 T.M.;
BKIMIOUUTb HANPSXKEHUE NUTAHS;
oGecneunTb LMPKYIsSLMIO cpedbl U y6eamTbCsl B HanW4My BbIXOAHOTO CUrHana pac-
xopomMepa. KOHTponb curHana MOXeT OCYLLECTBMSATLCA MO BTOPUYHOMY M3MEpU-
TenbHOMY NpuBopY, N3MEPSIOLLIEMY YaCTOTY, NEPUOA, UMK KOMUYECTBO UMMYITLCOB.

CpaBHWTb NOKa3aHWs TEKYLLErO pacxofa Ha MHAMKaTope ¢ NokasaHUsMU BTOPUYHOTO
npubopa.
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10 TexHuyeckoe obcnyxusaHue

TexHu4yeckoe OGCIyXMBaHWE MpW 3KCMyaTauuu pacxogoMepa BKMHOYaeT B cebs
NPOBEPKY:

® COCTOAHUA ANEKTPpU4YeCKoro coegmHeHna Kopnyca pacxogomepa pr6onposoua;
e [EepPMeTUYHOCTU coegnHeHUA pacxogomMmepa c pr6OI'IpOBOLI,OM.

YKasaHHble onepaunn pekoMeHOyeTCA BbINOJIHATb HE peXXe OABYX pa3 B MecsL,.

Ecnu B n3MepsieMoi cpefie BO3MOXHO BbiNafeHWe ocafka, TO pacxogoMep Heobxo-
OVIMO NepUoaMYECKM NMPOMbIBaTb C LIENbl0 YCTPAHEHWUST OTIIOKEHWIA. Mpu 3TOM Henb3s
JonyckaTb MeXaHUYeCKUX NMoBpeXAeHUi BHyTpeHHel nosepxHocTu MUY pacxogomepa u
€ro 3M1eKTPoAoB.

TexHuyeckoe O6CJ'Iy)KVIBaHVIe npu XpaHeHUn BKIK4aeT B cebs y4yeT BpeMeHU XpaHe-
HUs1 1 cobroaenne npaBun XxpaHeHuA.

MoBepka npoussoauTcst 1 pa3 B 4 roga B COOTBETCTBUM C METOAMKOW MOBEPKM:
M 0470-1-2016 PacxogoMepbl-CHETUNKN aneKTpoMarHnTHele Mutepdpnoy. MeTtoavka no-
BEPKU.

Mepen npoBeaeHNEM MOBEPKU BHYTPEHHSA MOBEPXHOCTb M3MEPUTENBHOMO yyacTka
pacxogoMepa [OoSkHa GbiTb ovilieHa OT TOKOMPOBOASALWEro ocadka 6e3 npumeHeHus
abpasnBHbIX MaTepuanos. Mpyn aToMm ocoGoe BHUMaHWe criegyeT obpatute Ha Hepomny-
CTUMOCTb MOBPEXAEHVS MOBEPXHOCTU 3NEKTPOLOB.
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11 BO3MOXHble HEMCNPABHOCTU U CNOCOObLI UX

ycTpaHeHus

11.1. BO3MOXHblE HEWCMPABHOCTM pacxofomepa U crnocobbl MX YyCTpaHEHUs! NpuBe-

neHbl B Tabnuue 11.1.
Tabnuua 11.1

BHellHee npossneHune
HeuncnpaBHOCTU

BeposaTHas npuynHa

Cnocob ycTpaHeHus

[Mpu BKNOYEHUN MUTAHKSA
OTCYTCTBYET CBEYEeHNEe NH-
AvKaTtopa

HeT HanpshxeHUs NUTaHWs Ha
pacxogomMepe

MpoBepuUThL Hanuuue nu-
TaHus

XaoTu4Hble NnokasaHusi
pacxoga (o6bema)

Mnoxoe anekTpuyeckoe coeau-
HeHve Kopryca 1 TpyGonpoeoaa

["a3oBble NysbIpy B U3MepsieMon
cpege

MpoBepuTb CoeanHEHNE,
YCTPaHUTb HEUCTIPABHOCTb.

YCTpaHUTb Hanu4yue rasa B
cpene

AABHOE HECOOTBETCTBUE

CUrHanoB pacxogomepa

n3MepsieMoMy pacxony
(06bEMY)

HenonHoe 3anonHenve 1Y
n3mepsieMon cpegomn
OTnoxeHve ocagka Ha BHyT-
peHHen nosepxHoctn 1Y

3anonnnts NY cpepon

O4YnCTUTb BHYTPEHHIO
nosepxHocTb Y.

12 MapkupoBkKa

MapK1poBKa pacxofjoMepa HAaHOCUTCS Ha 3NEKTPOHHBIV GMOK U COAepPXXUT creayto-

LLIYI0 UHCPOpMaLIO:

e  (DMPMEHHBI 3HaK M3rOTOBUTENS M 3HaK YTBEPXOEHUS TUNA;
e YCrIOBHOE 0603HaYEHME pacxoaoMepa;

Ha aTvkeTke Ha Kopryce MPOTOYHOM YacTu

e OMaMeTp YCMOBHOMO NPOXoAa, Knacc, 3aBOACKON HoMeEp;
e MakcuMarsbHble paboyne 3Ha4YEHUs JaBreHus U TemnepaTypbl;

CTpenka, ansa ykasaHusi HanpasfeHns NpsiMOro NoToka n3aMepsieMon cpeabl.

13 MpaBuna xpaHeHUA U TpaHCNOPTUPOBaHUA

XpaHeHne pacxo4oMepOB OCYLLECTBMSETCH B 3aBOACKOW Tape B CKNafckMx nome-
LLLEHMSIX NPU OTCYTCTBUWM B HUX MbifW, NMApoOB KUCIOT W LUENOYEN, arpeCcCUMBHbIX rasos,
BbI3bIBaOLLMX KOPPO3U0, B COOTBETCTBMM C yCrnoBuaMU xpaHeHus 1 no FOCT 15150.

TpaHcnopTMpoBaHMe pacxo4oMepOB MOXET OCYLLECTBIIATLCA BCEMU BUOAMU TpaHC-
nopTa, B TOM 4Yucrie Bo34yLHbIM B repMeTU3npoBaHHbIX OTCEKax.

MpenenbHble YCNoBUs TPaHCNIOPTUPOBaHUS:

TemnepaTypa okpyXatoLLero Bo3ayxa
OTHOCUTENbHAsA BNAaXHOCTb BO3ayxa npu Temnepatype 35 °C

amnnuTtyga subpauum npu vyactote go 10+55 y.............

Bo Bpemsi TpaHCMOPTUPOBAHUS U MOTPY304HO-Pa3rpy30YHbIX PaboT Tapa He [OOorkHa
noaBepraTbCs peskM yaapam 1 nNpsiMoMy BO3AeNCTBUI0 aTMOCHEPHBIX OCAAKOB U MbIW.

oT MuHyc 25 go nntoc 55 °C;

He Gonee 95 %;
He 6onee 0,35 MMm.
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MpunoxeHune A — NaGapuTHbIe pa3Mmepbl pacxogomMepoB
(cnpaBoyHoe)

61

D1

noTte. @d

DN D,mMm | D1, mm | L, Mm H, mm n @d, mm | PN | Macca, kr
20 105 75 155.13 240 4 14 25 4.5
25 115 85 20013 250 4 14 25 6,0
32 135 100 20013 262 4 18 25 6,4
40 145 110 20013 273 4 18 25 7,2
50 160 125 20013 283 4 18 25 8,1
65 180 145 200.1,3 306 8 18 25 10,2
80 195 160 20013 321 8 18 25 13,6
100 230 190 25013 346 8 22 25 15,1
150 300 250 3283 420 8 26 25 33,6
200 360 310 35835 480 12 26 25 55,0
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MpunoxeHne b — TpeboBaHuUA K ANUHE NPAMbIX

Yy4aCTKOB
(obs13aTenbHOE)

@ <20

VA
)
o
] \PZ

Mepexon

[ =
- .
b Ly > I
Otsog, koneHo Q :55 QE: ]
EON= K
[pAseBuK, unbTp |
VT —! H— T
TepmonpeobpasoBatens ? _55 Ea_ g
:ZSDN .
Perynupyrolmia knanaH, -
) IO
;?«Iéig:;%aamop —! S
i
TPOMHMK = :55
Hacoc BS 1‘:55
B >10DN .

Mpumeyvanua: 1) OnuHbl NpsaMbIx y4acTKoB ykasaHbl B DN pacxogomepa.
2) lllapoBblIfi KpaH NOMIHONPOXOAHON NN CTaHAAPTHONPOXOAHOMN.
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MpunoxeHne B — lNoTepu gaBneHna Ha pacxogomepax

(cnpaBoyHoE)

1

o
-

o
o
—

MNMoTeps paBneHus, Krch:i\n2

0.001

01

100 1000
Pacxopn, M3/
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MpunoxeHne ' — CKopocTb NOTOKa Ha BxopAae
pacxogomepoB

(cnpaBoyHoe)

0 a8 o 10 D PO WP

’ i /9////,///
a

1 10 100 1000
Pacxon, m3/u
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Mpunoxenne 1 — Hactponka nHrtepcgenca RS485
(cnpaBoyHoE)

Mopspok HacTpovikn agantepa RS485:

1.

Te.
2.
3.

4.

MopaTe NuTaHue Ha nnaTty. [JonyckaeTcsa BkMoveHue nnatbl 6e3 nogknioyeHns
K npubopy. Moaknountb nHTEpdeiic RS485 cormacHo MapkupoBke, yKa3aHHOW Ha nna-

YcTaHOBUTL MKaMnep HacTpowku (cMm. puc. 3).

Mnata oTBevaeT ¢ cumKkcupoBaHHbIM agpecom 1 n HacTporkammu Modbus RTU
9600 — 8N1 (ckopocTb — 9600, 8 6UT AaHHbIX, YETHOCTL — HEeT, 1 cTon 6uT)

[na HacTpoikn obpawatbes M 3anucbiBatb HEOOXOOUMbIE 3HAYEHUSI B peru-
CTpbl, ykasaHHble B Tabnuue [.1. Wcnonb3yemble komaHabl Modbus gns 4dteHus
0x03(Read Holding Registers) n gns 3anmcn 0x06(Preset Single Register)

5.  [Onsa Toro, 4yToObl 3anUCaHHbIe 3Ha4YeHWs! BCTYMNWMU B CUNY - CHATb Akamnep.

6. CHATb NUTaHWe c nnartol.

Tabnuua O.1 3HadyeHus permcTpoB A5is HacTponku agantepa RS485

Banucb(W)
Anpec MapameTp Urenne(R) 3HauveHus
0 Appec nnatbl B RW Afpec nnatbl HacTpanBaeTcs B Auana3oHe
cetn Modbus 1-247

1 CkopocTb, 6ut/c RW 0--------- 1200
1 2400
2 4800
3o 9600
4 19200
5emmme- 38400
6--------- 57600
e 115200

2 KoHTpornb RW 0------ HeT

YeTHOCTH 1-mmmmeee yér

Y HeYéT

3 Cron-6ut RW 0 ------- 1 cTton-6ut
e 2 cTon-6uta

4 Bepcusa MO R

agantepa
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