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PykoBoacTeo npegHa3Ha4YeHo ans O3HaKOMJIEHUS
obcnyKMBaloLEero nepcoHana ¢ TEXHUYECKUMU AaHHbIMW, MOPSAKOM
MOHTa)a 1 aKcnnyatauum pacxogomepa - cHeT4mKa.

Pacxogomepsbl — cyeTymkm ynbTpassykosblie BUPC-Y npoussoactsea
OOO «BoresaHepro», r. MwuHck, Pecnybnuka benapyce (BY),
3aperncTpmpoBaHbl B focpeecTpe cpeacTB N3MepeHni:

— Pecnybnuku Benapyce Ne PB 03 07 9402 22;

— Poccunckon ®epepaumnm Ne 84821 ot 01.03.2022;

— Pecnybnukn KazaxctaH Ne KZ. 02.03.07897 — 2022 ot 09.12.2022 .

[MponsBoauTENlb HE HECeT OTBETCTBEHHOCTb 3a yuwepb nwboro
poda, BO3HUKLWIMA B pea3ynbTaTe WCNOSfb30BaHMUS pPacxogoMepoB -
CYETYMKOB, BKITOHas NPAMbIE, KOCBEHHbIE, CIly4anHble, NPUCYXOaeMble
B KQ4YeCTBE HaKa3aHua 1 npo4dne yobITKu.

Cuctema wMeHemxmeHTa kadectBa OOO «BoresaHepro»
Npu3HaHa cooTBeTcTBylowen TpeboBaHnam ctaHgapta [SO
9001:2015. Ceptudgukatr AC «Pycckun Peructp» BY/112
05.01.116.01 00052 ot 20.02.2024r.

Pacxogomepbl-cyetunkn BUPC-Y cootBeTCcTBYIOT TpeboBaHUAM
HOPMAaTUBHbIX TEXHNYECKNX AOKYMEHTOB:

— TY BY 101138220.017-2016 «Pacxogoomepbl — CYETYUKM
ynbTpassykoBble BUPC-Y. TexHn4eckne ycnosus»;

— TOCT ISO 4064-1-2017 «CYyeT4YMKn XonoaHOW NMMTbLEBOW BOAbI U
ropadyen Bogbl. Yactb 1. MeTponorndeckme un  TexHUYecKue
TpeboBaHuAY;

— ['OCT EN 1434-1-2018 «TennocyeTtunkun. Obuime TpedboBaHUNA»;

— [OCT 12997-84 «UN3genusa 'CI1. O0LWmne TexHn4ecKkne ycrioBms»;
— [OCT P 52931-2008 «[Mpnbopbl KOHTPONA W perynmpoBaHngd
TexHonornyeckux npoueccoB. ObuUmMe TEXHNYECKNE YCNOBUSY;

— OCT 14254 - 2015 «CTteneHn 3awutbl, obecne4ymBaemblie
obonoykamu (Kog IP)»;

— TP TC 020/2011 «OneKkTpomMarHMTHas COBMECTUMOCTb
TEXHUYECKMX CPEOCTBY;

— TPTC 032/2011 «O 6e3onacHocTn obopynoBaHua paboTatoLero
noA N30bITOYHBLIM AaBIIEHNEMY;

— TP TC 004/2011 O 6e30nacHOCTN HN3KOBONBbTHOrO 06OPYAOBAHNS;
— CaHUTapHO-3NMAEMMNONOTNYECKMX TpeboBaHUN.



1 HASHAYEHUE U OBJIACTb NPUMEHEHUA

1.1 Pacxogomepsbl - cHeTynkn ynbTpasBykosble BUPC-Y (nanee -
pacxogomepbl), NnpegHasHayeHbl 4nsa namepeHna oobema n 06 bEMHOro
pacxofa XWOKOCTW, NpoTeKaloLwen B 3anofIHEHHbIX Tpybonposoaax, u,
Npeobpa3oBaHUA 3TUX BENUYMH B YHUDULMPOBAHHbLIE WMMYIIbCHBLIN,
TOKOBbIM N LMGOPOBON CUTHASTbI.

1.2 Pacxogomepbl MOryT U3MepsATb pacxo ftobblX aKyCTUYeCKM
NPOHMLAEMbIX XWOKOCTEN, HE3aBUCUMO OT 3NeKTponpoBOANUMOCTH,
BA3KOCTW U MNOTHOCTU XXUOKOCTEMN:

— ropsiyen n xosrfogHomn, B TOM YMcrie NMTLEBOW BOALI,

— NULWEBbLIX NPOAYKTOB (COKOB, CUPOMOB U T.M.);

— PasfnmnYHbIX TEXHOSTOMMYECKNX XXNAOKOCTEN, CTOUHbIX BOA;

— TennoHocuTernem B cucTtemMax BOAAHOIO TENNOCHA0XeHUs;

— OpraHUYecKnx N HEOPraHUYEeCKNX BELLECTB, PaCTUTENbHbIX W
MWHeparnbHbIX Macern, TEMHbIX U CBETNbIX HEPTENPOAYKTOB.

1.3 Pacxogomepbl BbIMOMHSAOT:

- n3mepeHme obbemMa M OOBEMHOro pacxoga B NPSSMOM W
peBEPCHOM HarnpaBreHUsIX NOTOKA;

— BblYMCIIEHME oOObemMa HapacTalWwmMm WUTOroM Ans MpaMoro wu
peBEPCHOro HanpasneHnn NOToKa, BeAeHNe apxXnBa NTOroBbIX AaHHbIX;
— [O3UpoBaHMe 3afaHHOro obbema B pexume «CTapT - CTOMY;

— MHOMUMPOBAHME N 3annCb B apXmMB OLUMOOK N3MEPEHUS;

— nepegavy TOKOBOMO M MMIYJSIbCHbIX 3fEeKTPUYECKUX CUrHamnoB,
AnarHoctmyeckon nHgopmauum Yyepes nocriegosaTesibHble LMdpoBbIe
NHTePJdENCHI Ha BHELLHWE YCTPOWUCTBA.

1.4 O6nactn NnpUMeEHEHUS pacxoaoMepoB:

— KaK cpeacrtBo mMaMepeHuna u nepegadm BeEJIMHUH 06bEMHOro
pacxoga ¢ obbema pPa3nnMyHbIX TEXHOJTOMNM4YeCKUX XUOKOCTEN B
cncremMmax aBTOMATN4eCKOro KOHTPOIA n yrnpasJieHUA
TEXHOJIOTMYECKMMUN TMpouecCaMn B 3Hepretuke, Ha TMpPpOMbILUIEHHbIX
npeanpunAaTuAax, NMueBblX NMPonM3BoACTBaXx;,

— B COCTaBe CUCTEM KOMMeEPYECKOIro n TexHNn4eCKoro y4vyeTa ternjia v
BOAbl HA UCTOYHUKaX TEMJI0Tbl N B TEMJTIOBbIX MYHKTAX;

— B COCTaBe Teryioc4eT4nkoB M CHETHMKOB BObl, CUCTEM Y4ETa
CTO4HbIX BOA.



2 TEXHWYECKUE OAHHbIE

2.1 KoHCTpyKUuuMa n matepumanbl

2.1.1 PacxogoomMmepbl COCTOAT M3 NEPBUYHOro npeobpasoBaTerns
pacxoga (MIMP) n anektpoHHoro moayns (OM) B kopnyce.

2.1.2 B pacxogomepax MpUMEHAITCS OOHO- M MHOrony4vesas
CXEMbl 30HOMPOBAHUS NOTOKA N3MEPAEMOWN KNOKOCTH.

B ogHonyyeBon cxeme UCNonb3yeTcs ogHa napa ynbTpas3BYyKOBbIX
aatymkoB (Y3[), 3oHaupylowasi noToK >XWUOKOCTU OOHUM  Jy4OM
YNbTPa3BYyKOBbIX WMMNYNbCOB B AWaMeTparibHOM WM NPOAOSIbHOM
cevenun MNMP.

B mMHoronyyesbix cxemax, (2, 3 wnm 4 nyya), ucnonbsyetcs,
COOTBETCTBEHHO, ABE, TPW UNU YeTbipe napbl Y3[, 3oHanpyoLme noTok
XWOKOCTU NydaMu yrbTpas3BYKOBbIX UMMYNbCOB B HeMnepeceKarLwmxca
AvameTparnbHOM unmn xopaosom cedeHnax MIP.

[MpMeHeHne MHOrony4YeBbIX CXeM MO3BONSeT MonyyYntb Oonee
BbICOKYH TOYHOCTb M NYYLLYH NOBTOPSIEMOCTb PE3YNbTaTOB N3MEPEHUN,
NPU NCKaXXeHHOM Npodurie NOTOKa, NPU COKPALLLEHHbIX ANMHAX NPSIMbIX
y4yacTkoB TpybonpoBoaoB 4o v nocrne pacxogomepa (MpunoxeHne B).

2.1.3 Pacxogomepbl B 3aBUCUMMOCTU OT (POPMbl U3MEPUTESBHOIO
yyacTka ([MP) BbinyckatloT B KOHCTPYKTUBAX:

— KOHCTpykTMB Il - «npsimaa Tpyba» - 30HOAMPOBaHWE MOTOKa B
AvameTtpanbHOM unu xopgosom cedveHuu [P (pucyHok 1a, 6).
CtaHgapTHoe (bnaHueBoe wnv  nNpuBapHoe NpucoeguHeHne K
Tpybonposogy. [lpumeHsieTca B OAHOMYYEBBIX WU MHOMOyYeEBbLIX
pacxogomepax.
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PucyHok 1. a) lNpamaga Tpyba ¢ ogHoNny4YeBbIM 30HANPOBAHNEM
0) MNpsimas Tpyba ¢ MHOrony4YeBbiM 30HANPOBAHNEM

— KOHCTPYKTMB C - «npaAmMas Tpyba C CcyXeHuem» - 30HOMpoBaHue
noToka - B npopgonbHoM cedveHuun [INP (pucyHok 2a). CtaHgapTHoe
dnaHueBoe wunu pe3bboBOe NpucoegmnHeHne K Tpybonposoay.



— KOHCTPYKTMB K - «KpecToobpasHbliny - 30HANPOBaHWE MOTOKa B
npogosicHom cedeHun MNINP (pucyHok 26). CtaHgapTHoe  donaHueBoe
npucoeanHeHne K Tpybonposoay.
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a) 6)
PucyHok 2. a) MNP — npamas Tpyba c cyxeHnem (C);
6) MNP — kpectoobpasHbin (K).

2.1.4 Tun npucoeanHeHna K Tpybonposoay, cnocob 3oHAMPOBaHUS
NOTOKa, KONMWYECTBO Jyden 30HOAMPOBAHUS B 3aBUCUMOCTU OT
NCMNOSTHEHUSI PacXO4OMEPOB U MX HOMUHANBLHOIO AnameTpa, ykasaHbl B
Tabnuvue 1.

Tabnuua 1
Tun npuncoegnHeHusn Cxema
[KoHcTpyK| PnaHue- | Pe3bbo- | lNpueap- |3oHampoBaHus | Konn4yecTtBo
TUB Boe, DN Boe G Hoe NnoToKa ny4veun
40 - 600 Mo gnameTpy 1
L 50 - 2000 i 200 -2000 01 ro xopae 2
200-2000 - 200-2000 | [lo xoppam 3,4
C 15-100 | G%- G2 - MpogonbHoe 1
K 50 - - (puc.2 a, 6)

2.1.5 HomnHanbeHble gaBfeHna pacxogoMepoB, B 3aBUCUMOCTU OT
TMNa NpucoeauHeHns K Tpybonposoay, ykasaHbl B Tabnuue 1a.
Tabnuua 1a

NMpucoegnHeHne DN nnu G“ PN, MMa
®naHuesoe (P) 15 - 2000 1,6 25 4,0 6,3
BecdnaHueBoe (b) 200 - 2000 1,6 2,5
PesbboBoe (P) G34- G2 1,6
Tri-Clamp (K) 15-100 1,6

MpumeHsemble B pacxogomepax ¢naHubl cootBeTcTByoT OCT
33259 nnn EN 1092-1.

Pacxogomepbl MOryT NOCTaBAATLCS C MOHTaXHbIMW KOMMSIEKTaMu
COOTBETCTBYIOLWMMM TUNY NpucoeanHeHns B Tabnuuax 1a.



2.1.6 Pacxogomepsbl BbIMyCKalOTCA B KOMMNAaKTHOW, pasfesisHOU U
BbICOKOTEMMNEPATYPHON KOMMNOHOBKE.

2.1.6.1 lpn komnakTHOM KOMMOHOBKe OM ycTaHaBnuBaeTcs Ha
npuBapeHHon K MNP TpybHOM CTOMKE C KOPNYCOM KITEMMHbIX Pa3beMOB.
KomnoHoBka obecrneymBaeT BO3MOXHOCTb W3MEHATb MNOSOXeHWEe
(noBopavmBatb) OM oTHOcuTenbHO ocu cTtomkm Ha 90, 180, 270
rpagycoB HernocpeacTBEHHO Ha MecCTe 3JKcnnyataumm pacxogomepa
(Tonbko gna OM c IP67).

MHCTpyKkuMs no wu3MeHeHuto nonoxeHna OM npuBegeHa B
MpunoxeHun .

2.1.6.2 Npwu pasgenbHon KOMNoHoBKe OM MoXeT ObITb yCTaHOBMEH
B wkKady vnm wute ¢ yganeHmnem ot [NIMNP Ha paccTtosHne go 100 m.
PasgenbHaa KoMMNOHOBKaA BO3MOXHa Tonbko ana 9OM c¢ IP67.
[1oNONHUTENBHO MOXET NOCTaBNATLCA KPOHLWITENH ANa KpenneHus M.

Mpn Temnepartype wu3smMepsiemon xumgkoctn 0Oonee +130 °C
pekoMeHayeTCs UCMNoSib30BaTh pa3feribHYy0 KOMMOHOBKY.

2.1.6.3 Pacxogomepbl ykomnsiektoBaHHble 3OM ¢ IP67 moryT ObITb
N3roTOBIEHbI B BbICOKOTEMMEPATYPHOM KOMMOHOBKE, 0OO3Ha4YaemMomn
nugekcom HT (Tabnuua 3).

2.1.7 Pacxogomepbl BbiNyckaoTca ¢ MoaynemMm nHgukauum nnm 6e3s
Hero. Pacxogomepbl ¢ nuTtaHMem oT nutueBon 6Gatapen umeroT KK
NHOMKATOP MO YMOSYaHUIO.

2.1.8 Matepuanbel, nNpUMeHAemMble NpU WN3roTOBIIEHUM YacTen
pacxogomepoB npueeaeHHble B Tabnuvue 2.

Tabnuua 2
CocTaBHas -
MaTtepuan coctaBHOM YacTu
4YacTb
Kopnyc 9M OpHony4yeson IP65 - ABS nnactuk

OpHo- n mHorony4yesoun IP67 — cunymud ADC-12

MrP (M) | Yrnepoaucrtasa ctane, 09I2C, 171M1C, AlSI304

MNP (C) PnaHLbl, KOHY30p, Ancdy30p: yrnepoancTas crarb,
08X13, AlSI304

PN 25-100 N3mepuTtenbHbin yyacTok MNP (tpy6a) — AlSI304
AMP (C) | $narubl — yrnepoaucas crans, 08X13, AlSI304.
DN 15. 20 N3mepuTenbHbIN y4acToK, MOHTaXHas ravika, WryLep

- naTyHb JIC59, 08X13, AlSI304

YacTn, M3roTtoBrieHHble W3 YrnepoaucTouM cTann U CunymuHa
OKpaLleHbl ABYXKOMMNOHEHTHOW NonnypeTaHoBOW amarbto.



2.2 OCHOBHbIe TeXHNYEeCKNEe XapaKTepUCTUKN pacxoaoMepoB.

2.2.1 OCHOBHble TEXHUYECKME XapaKTEPUCTUKU NpUBEOEHbI B
Tabnuvue 3.

Tabnuya 3

Cepun | 1101 | 1300 | 2300 2201 3201

MapameTpbl
cnonHeHmne C M, C,KIN,C, Kl C M, C
Q3/Q1 (gp/q) 160 80 50 100 | 100
MakcumanbHO gonyckaemoe 16-6.3 16, 25 16-6.3
paboyee gasnenue, Mlla
[MapameTpbl UMMNYNbLCHOrO pasnen 2.7
BbIXOAHOro curHana
TokoBbI BbIXOA onuus
[lnana3oH TOKOBOro curHana, mA 4 -20
NugukaTop onuus
Tvn nHgukaTopa, pasmep LCD 2x16
CMMBOJSIa 1 BUgMMon obnacTtn, Mm (4,86%x9,56) 105 x 24

Twun nHankaTopa npu NMTaHum oT
nuTneson baTapeu

CermMeHTHbIN, 8-M1 CUMBObHbIN,
0e3 noacBeTKn

EanHnubl namepennsa odobema,

M3, N, T, Kr
(macchl)
OnekTpo- | OT UCToyHuKa 24 B +
nnTaHne | ot 6atapen 3,6 B = + + - -
HanpspkeHne nutanus, B (DC) 24 (£ 20%)
MNoTpebnsaembint TOK, A, He Bonee 0,2"
dnekTpuyeckasi (POYHOCTb 1000
nsongauun, B
NHTepdenc, npoTokon obmeHa RS-485, Modbus RTU
[JnunHa nuHum cBasmn RS-485, m, 1200
He bonee
PyYHKUMS A03MPOBaHNS onums
Camoounctka Y3[] +
CTteneHb 3awmTtbl obonovek (IP) 65, 67, 68
YCTONYMBOCTb K BUOpauunsim rno N2
FOCT 12997 (TOCT P 52931)
Knacc yctonunsoctn kK OMI1 no E2
OCT ISO 4064
CpeaHum cpok cnyxobl, net 12
HasHayeHHbIN cpokK Cryx0bbl, neT 12
HapaboTtka Ha oTkas, 4 75000




MpogomkeHne Tabnuubl 3

NMapameTpbl U3MepsieMon U OKpyXxatrLien cpeabl

TemnepaTypa namepseMon XXnagkoctun ansg

pacxogoMepoB

— pasgenibHon KoMnoHoBkK, °C oT muHyc 30 go nntoc 150

— KOMMNAaKTHOW KOMMOHOBKM, °C oT muHyc 10 go nntoc 130

— BblCOKOTEMMNEpaTypHON KoMNoHoBkM, °C |oT muHyc 10 go nmoc 2002

[[a3oBble BKNtoYeHus, % o1 obbema <2

TBepAable BkNoYeHUs, % oT obbema <5
KnnmaTtnyeckune ycnosus npu aKcnnyaTaumm:

TemnepaTypa okpyxatowlei cpeapl, °C oT MuHyc 40 go nntoc 70°)

AtmocdepHoe fgasneHue, klla ot 84 no 106,7

OTHOCUTENbHasA BNaXXHOCTb BO3ayxa (Npu <95

Temneparype 35 °C), %

V) Ina MHOrony4eBbIX CXeM C MHAMUKALIMEN 1 TOKOBbLIM BbIXOAOM.

2) C orpaHuyeHunem pecypca pabotsl Y3,

3 B guanasoHe ot MuHyc 40 °C go muHyc 30 °C pacxogomepbi
COXPaHAT paboTOCNOCOOHOCTb CO CHWXKEHMEM KOHTPACTHOCTU U
ObiCTpOOENCTBMA NHAMKATOPA.

2.3 Cepuu pacxogomepoB

2.3.1 PacxogomMepbl BbiyckalTcs B cepusax 0603HavYaeMblX
YeTblpexaHavyHbIM KOOOM.

Cepusa 3201 cooTBETCTBYET:

- TOCT I1SO 4064-2017 «CyeTymku XONoaHOW MUTbLEBOW BOAbI U
ropsyen Boabl» UYacte 1. MeTponormyeckme u TexXHUYECKne
TpeboBaHna» un [OCT EN 1434-2018 «Tennocyetymkn. Ob6wme
TpeboBaHusA», OOHOBPEMEHHO;

- TY BY 101138220.017-2016 «Pacxogoomepbl - CYETYMKMK
ynbTpassykosble BUPC-Y» B 4acTu norpeLHoCcTMm.

Cepun 1101 n 1300 cooTtBeTcTBYOT TONLKO NOCT ISO 4064-2017
«CYeTunKkn XonogHoM NMTLEBOM BOAbI U ropsaven BoObI».

Cepumn 2201 n 2300 cootsetcTBytoT TONbko FOCT EN 1434-2018
«Tennocuyetumkn. Obume TpeboBaHNAY.

[lnana3oHbl pacxogoB ans cepumn 32xx npuBeaeHbl B Tabnuue 4.
PacwmndpoBka koga 0603Ha4YeHnn B cepusix npuBeaeHa B [NpunoxeHunu
E. [OnanasoHbl pacxogoB AN cepum 1xXXX M 2XXX NpuBeOEHbl B
npunoxexmn .




2.4 lnana3oHbl U3MepeHusa pacxoaa

2.4.1 [OuanasoHbl un3MepeHust pacxoga, wucnonHenusa T[NP,
HOMUWHanbHbIE AnamMeTpbl Ans cepun 32XX, npuBeaeHsl B Tadbnuue 4.
Tabnuua 4
Pacxopn, m3u
¢naBLrEleBoe Q muuum | Qnepe | Qnpome | QnocTosi| Qmakc
i (TOCT _ rOCT rOCT
MNP pearosoe| EN 1234) an= 0,046 T 135, |ER1432)
G) Q1 (FOCT |Q2(TOCT|A — 0.04Qq Qs (TOCT|Q4 (TOCT
ISO 4064) |ISO4064) ™" ™ 1ISO4064) |ISO 4064)
15(G% B) | 0,025 0,04 0,125 2.5 3.125
20 (G1 B) 0,04 0,064 0,2 4.0 5,0
25 (G1Va 0,063 0,1008 0,315 6,3 7,875
32 (G1% 0,1 0,16 0,5 10,0 12,5
C | 40 (G2B) 0,16 0,256 0,8 16,0 20
50 0,25 0,4 1,25 25,0 31,25
65 0,4 0,64 2,0 40,0 50
80 0,63 1,008 3,15 63,0 78,75
100 1 1,6 5,0 100,0 125
40 (G2 B) 0,4 0,64 2,0 40,0 50,0
50 0,63 1,008 3,15 63,0 78,75
65 1,0 1,6 5,0 100,0 125,0
80 1,6 2,56 8,0 160,0 200,0
100 2,5 4.0 12,5 250,0 312,5
125 4,0 6,4 20,0 400,0 500,0
150 6,3 10,08 31,5 630,0 787.,5
200 10,0 16,0 50,0 1000 1250
250 16,0 25,6 80,0 1600 2000
300 25,0 40,0 125,0 2500 3125
350 25,0 40,0 125,0 2500 3125
M 400 40,0 64,0 200,0 4000 5000
450 40,0 64,0 200,0 4000 5000
500 63,0 100,8 315,0 6300 7875
600 100,0 160,0 500,0 10000 12500
700 100,0 160,0 500,0 10000 12500
800 160,0 256,0 800,0 16000 20000
900 160,0 256,0 800,0 16000 20000
1000 250,0 400,0 1250 25000 31250
1200 400,0 640,0 2000 40000 50000
1400 400,0 640,0 2000 40000 50000
1600 630,0 1008 3150 63000 78750
1800 630,0 1008 3150 63000 78750
2000 1000 1600 5000 100000 | 125000
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2.5 BbiIxoagHble curHansol
2.5.1 BbixogHble curHanbsl pacxogomMmepa npveeaeHsl B Tabnuue 5.
Tabnuuya 5

BbixogHowW curHan CooTBeTCcTBUE CUrHaANa

O6beMmy XMUOKOCTU B MPAMOM 1 pEBEPCHOM

MimnynbCHbI HanpaBNeHUsX NoToka

O6beMHOMY UM MaccoBOMY pacxoy B NpPsMOM
W pEBEPCHOM HanpaBrieHusiXx MOoToKa (Kpome

Toxk pacxoqoOMepoB C MNWUTAHMEM OT NUTUEBON
batapen)
. TeKyLUMM, HAaCTPOEYHbIM, KanMBGPOBOYHbLIM
Lindoposon yu P P

napameTpam, ombKkam n3mepeHus

2.5.2 [Ina pacxogoMepoB C nNUTaAHMEM OT nuTueBon bGaTtapewu
nepegava curHana vepes uHrepdenc RS-485 Bo3aMoxHa TOMbLKO MNpu
NOAKITHOYEHNN BHELWHErO MCTOYHMKA NUTAHUA C HanpsxxeHnem 9 — 24 B.

2.6 TexHn4yeckKkune XapakTepuCcTnuKn TOKOBOIro Bbixoaa.

2.6.1 TokoBbIN BbIX0[, — aKTUBHbIN, ranbBaHUYECKU
N30NUPOBAHHLIN, MacLTabupyembin. CooTBeTcTBME  TOKOBOIO
BbIXOAHOrO CuUrHana obbemMHOMY UMM MacCOBOMY pacxogy B NPsIMOM
NN peBepCHOM HarnpasieHMAX NOTOKa yCTaHaBNMBaeTCs NPorpaMmmMHo.
[MapameTpbl TOKOBOro Bbix04a npuBeaeHbl B Tabnuue 6.

Tabnuuya 6
HaunmeHoBaHuMe napameTpa 3Ha4yeHue
MunHumanbHoe 3Ha4yeHune Toka, MA 3,5
MakcumanbHoe 3HavyeHue Toka, MA 22
Hanpsi»keHne Ha TOKOBOM Bbixode 6e3 Harpysku, B 24
MuHManbLHoe conpoTuBneHne Harpysku, Om 0
MakcumarnbHoe conpoTtmsrieHne Harpyskm, Om 600
3Ha4YeHne Toka nNpu owmnbkax namepeHusi, MA 2

3HayeHus BbIXOOHOro Toka lsux U 3HAYeHus pacxogja Q cBsA3aHbl
dopmynamm

Q:1_16 Qx'(IBbIX_4); (1)
Ly = 16 -2 + 4; ),

X

- rae 3HavyeHue Qx (BenuuuHa pacxoga npu Toke paBHbiM 20 MA),
MOXET ObITb YCTAHOBMEHO MOOLIM, OTIIMYHBLIM OT HYIS.

3aBopackas yctaHoBka Qx = Q4 (Qs) B cooTBeTCTBMKN C Tabnuuen 4.
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2.7 TexHn4yeckue XapakKTepucTtnkKn ANCKpPEeTHbLIX BbIXO0A40B

2.7.1 Pacxogoomepbl C ofHOMyyYyeBblM 30HOMPOBaAHWEM UWMEOT
AVCKPETHbIE BbIXOAbl - MMMYJIIbCHLIM BbIXoh «/Mn» n BbIxod curHana
obpaTHoro HanpasneHust notoka «Pesepcy (R) (pucyHok 3a);

Pacxogomepbl C  MHOrONy4YeBbiM  30HOMPOBAHWMEM  UMEIOT
AUCKPETHbIE BbIXOAbl - WMMYMbCHbLIM BbIxog «Wmn» w©n BbIXOA
nporpammMmmnpyemMsblii «Mpor» (pucyHok 30).

[MporpammupyeMbiii Bbixod MOXeT ObITb 3anporpaMMmMpoOBaH Kak:

— OONONHUTENBbHLIM UMMNYNbCHbINA BbIXOL;
— BbIXxoa «PeBepcy;
— BbIXog «[lo3aTop».

2.7.2 Bbixoobl ranbBaHWYECKNM W30MMPOBaHbI OT OCTalbHbIX
SNEKTPUYECKNX Lienen. INeKTpu4eckme CXxemMbl BbIXOAOB UAEHTUYHbI W
chopmmpoBaHbl ontonapamu. HarpysoyHble napamMeTpbl BbIXO40B
COOTBETCTBYIOT NapamMeTpam onTtonap:

— 3Ha4deHune HanpsixkeHna KO dotoTpaHancropa, B, He 6bonee 30

— 3Ha4yeHue Toka TpaH3ucTopa, MA, He bornee 5.
8G9 Sl +
= S Ol— -
) el &
O OlF— -

O

6)

PucyHok 3. Cxema ONCKPETHbIX BbIXO4OB:
a) ogHony4yeBoro pacxogomepa ©6) MHOrony4YeBoro pacxogomepa.

2.7.3 3aBoackasi yctaHoBka 3Ha4eHUst Qorcev= 0,5 Q1 (Qorcev=0,5 Q).

Mpn Q < Qorceun 3HAYEHME N3MEPEHHOIO pacxoda npvpaBHUBaETCs
K HYIIO, UMMYNbCbl Ha UMMNYIbCHBIX BbIXOAAX OTCYTCTBYIOT.

Mpn Q > Quarc (Qs UNK gs) M3MepeHMe pacxoaa NPOoA0IKAETCH, HO
OTCYTCTBYIOT UMMYINbCbl HA UMMYIbCHBIX BbIXOAaX.
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2.8 Bec n yactoTta BbIXOAHbIX MMMNYJbLCOB.

2.8.1 CooTBeTcTBME BeCa BbIXOAHbLIX MMIMYSIbCOB HOMWHANbHOMY
avameTpy pacxogomepa, ncnonHeHuto MNP n cepumn pacxogomepa -
npeactaBneHo B Tabnuue 7 (3HadeHMss B ckobkax — 3aBoacKue

YCTaHOBKM).
Tabnuua 7
Anana3oH Beca MMNynbLCoB, /umn
nnpP| DN
Txxx=3xxx | (1xxx) | (2xxx) |IC nuTaHnem oT 6aTtapeun
K 501 | 0,02-0,2 | (0,1) (0,1) 0,01 —100 (0,1)
50/2 | 0,04-04 | (01) (0,1) 0,01 —100 (0,1)
15 10,01-0,1| 0,01 0,01 0,01 —100 (0,1)
20 |0,015-0,15| (0,1) (0,1) 0,01 —100 (0,1)
25 |10,02-0,2 | (0,1 (0,1) 0,01 —100 (0,1)
32 0,04-04 | (0,1) (0,1) 0,01 —100 (0,1)
C 40 | 0,05-0,5| (0,1) (0,1) 0,02-100 (0,1)
50 | 0,10-1,0 | (0,1) (0,1) 0,03—-100 (0,1)
65 | 0,15-15| (0,2) (0,2) 0,05-100 (0,2)
80 0,25-2,5 | (1,0) (1,0) 0,1-100 (1,0)
100 | 0,35-3,5 | (1,0) (1,0) 0,2-100 (1,0)
40 | 0,10-1,0 | (0,2) (0,2) 0,1-100 (0,2)
50 | 0,10-1,0 | (0,5) (0,5) 0,1-100 (0,5)
65 | 0,15-15| (0,5) (0,5) 0,2-100 (0,5)
80 |050 -50| (1,0 (1,0) 0,2-100 (1,0)
100 | 0,80-8,0 | (1,0) (1,0) 0,5-100 (1,0)
125 1 0,80- 8,0 (2,0) (2,0) 0,5-100 (2,0)
150 11,40-14,0] (5,0) (2,0) 1,0-100 (5,0)
200 | 3,0-30,0 | (5,0) (5,0) 1,0-100 (5,0)
250 | 5,0-50,0 | (6,0) (5,0) 1,0-100 (6,0)
M 300 | 7,0—-70,0 | (10,0) | (10,0) 1,0-100 (10,0)
350 [10,0 —100| (10,0) | (10,0) -
400 | 12,5-125 | (15,0) | (15,0) -
450 | 15,0-150 | (15,0) | (20,0) -
500 | 20,0-200 | (25,0) | (20,0) -
600 | 28,0 —280 | (35,0) | (30,0) -
700 | 40,0-400 | (40,0) | (40,0) -
800 | 50,0 -500 | (50,0) | (50,0) -
900 | 65,0-650 | (70,0) | (70,0) -
1000 | 80,0 —800 |(100,0) | (100,0) -
=>1200 | 100 —1000 | (140,0) | (140,0) -
MakcmnmanbHas YyactoTa fewx mae = 100 L fax maxc = 500 'L,
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2.9 NocnepoBaTtenbHbIU MHTepcenc RS-485

2.9.1 NnTepdenc RS-485 nossonseT cuntbiBaTh C pacxogomMmepa
TEeKylWmne, HaKomnmneHHble, KanmbpoBOYHble W KOHMUrypauMoOHHbIe
AaHHble, NPOM3BOAUTL YOANEHHO €ro HacCcTPOWKY, KanubpoBKy C
NOMOLLIbIO KOMMbOTEPa U nporpammbl Flowsonic 2.2.0.

2.9.2 Pacxogomep MoXeT paboTatb B CETU U3 HECKONbKUX
aboHeHTOB. [InnHa nuHum ceasu — go 1200 m, ckopocTb obmeHa — 2400-
9600 ouT/c. MNpoTtokon obmeHa — Modbus RTU, onncaHue npoTtokona
nocTaBndeTcss No 3anpocy. 3aBoAckasd HacTpoMka CKoOpocTu obmeHa
AaHHbIMK 9600 kbuT/cC.

29.3 [lpun 6onbwon AOnNUHE HNUHUA CBA3N pPEKoOMeHOyeTcHd
ncnonb3oBaTb ONOKM rpo3o3alunTbl HTEpdenca RS-485.

2.10 Cuctema guarHoCTUKU oLIMOOK

2.10.1 Cnucrema gnarHoCTmkm onMboK namepeHnsa B 0gHONY4EBbIX
N MHorony4esbix pacxogomepax cepun 1300 - 3200, BbinyckaeMbix 6e3
MoAayns MHaMKauum, BbiNOSIHEHA Ha CBETOAMOL4AX KPAaCHOro 1 3eNeHOro
LBeTa, pacnonoXxeHHblix B M. CocTosiHus cBeToamMoa0oB, MMMYfbCHOMO
N TOKOBOro BbIXOAOB pacxogomMepa B 3aBUCUMOCTM OT pexuma ero
paboTbl NpeacTaBneHbl B AnarHoctuyeckmx tabnuuax MNpunoxenus b.

2.10.2 Cuctema gnarHoCcTuKn onMboK namepeHnsa B 0gHONMy4EBbIX
N MHorosnydeBblx pacxogomepax cepun 1300 - 3200, ¢ mopynem
NHOMKaLMN BbINOSHeHa ¢ ncnonb3osaHneM XKW (pasgen 10).

2.10.3 Cucrtema OnarHoCTUKM pacxogoMepoB C MUTAHUEM OT
nutnesBon 6Gatapen BbLIMOSTHAETCA C MCMNOSIb30BaHNEM BCTPOEHHOIO
cermeHTHOro XKW (pasgen 10).

2.11 MaTemaTu4eckast oopabdboTka curHana

2.11.1 Pacxogomepbl UMeT NPOrpamMMHO  akTUBMpPYeMble
nemndep n puneTp ycpeaHeHus ¢ naMeHaeMoun NOCTOSAHHON BPEMEHMU
ycpeaHeHnsa ang criaxumeaHna onykTyauuin nokasaHum pacxoga.

2.11.2 Oemndpep, ounbTp, Apyrve napameTpbl akTUBUPYKOTCHA U
HacTpamBalwTca 4epe3 nporpammy Flowsonic. [Nporpamma wn ee
onucaHmne nocrtaensaeTcs becnnaTHO No 3anpocy.

2.11.3 Tlpn Hanuyum moayns uHOMKauMM NPOCMOTP 3adaHHbIX
napamMeTpOB BO3MOXEH C KflaBnaTtypbl MOAYS.

2.11.4 [na pacxogomepoB C Moaynem WHAUKaUuM npocMoTp
N3MEPEHHbIX N 3aflaHHbIX NapaMeTpPOB BO3MOXEH C KrnasnaTtypbl M.
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2.12 CteneHu 3aWmThbl 0OONOYEK

2.12.1 Tlo cTeneHamMm nbinesnaro3awuntbl obecnevynBaemMmbiM
obonoykamu, pacxogomepbl COOTBETCTBYHOT cneaylowum kogam no
FOCT 14254-2015:

— 9JIeKTpOHHOro moayns - IP 65, IP67;
— TP - IP65, IP68, kaTteropusa 2.

2.12.2 CteneHb 3awuTtbl IP68 pacxogomepoB C pasaenbHOW
KOMMOHOBKOW, AonyckaeT paboty MNP ¢ norpyxeHnem B BoAy Ha
mybuHy OO0 5 M Ha BeCb Cpok cnyxbbl. 3OM pacxogomepa
N3rotTaBfMBaETCS CO CTeneHbto 3awnTbl IP67, n gomkeH pasmewaTsca
B MecTe 3KcCnsyataunm, COOTBETCTBYHOLLEM CTeneHn 3awnTol IP67.

2.13 dneKkTponnuTtaHue

2.13.1 JnekTponuTaHne pacxo4oMepPOB OCYyLEeCTBNAeTCAa OT
BHELWIHEro  CTabuNM3NPOBaAHHONO  WUCTOYMHMKA  MOCTOSIHHOrO  TOKa
HanpsxeHnem 24 B (+/- 20 %) c ypoBHeM nynbcauun He donee 2 %.
Llenu nutanus pacxogomMepa 3alumieHbl NNaBkuM npeaoxpaHUTernem C
TOKoM cpabaTbiBaHus 0,25 A, paamepom 5x20 mm.

2.13.2 Pacxogomepbl cepun 1300 n 2300 no 3akasy gonyckarT
nnTaHne oT nuTneson 6atapeun HanpsxkeHnem 3,6 B. [pn nogknioyeHnn
K TAKOMY pacxo4oMepy BHELLUHENO MCTOYHUKA NMNTaHUA HanpsXeHnem 24
B, nutnesas batapes aBToMaTUYECKM OTKINHOYaETCS.

2.14 YnbTpasBYyKOBbIe AAaTYUKMU

2.14.1 PacxogomMmepbl MOryT MU3rotaBnmMBaTbCA C MPUMEHEHUEM
ogHoro 13 Tunoe Y3[] npuBeaeHHbIx B Tabnuue 8. No 3akasy Y3[ moryT
NMETb pasbeMHOE NPUCOeaNHEHME K Kabernto.

Tabnuuya 8
Matepuan Pa6ouas

Tn MaTepuan DN
n 3opa

n Kopnyca Y31 A q’gﬁ P Temneo%aTypa, nne

1 | 20X13 M22x1,5 | Twutan BTO | muHyc 30 — nntoc | 15 - 150

2 | 20X13 M27x1,5 | Twutan BTO | 160 (nntoc 200%) |200 - 2000

2.15 MaccorabapuTHble XapaKkTepUuCTUKU

2.15.1 MaccorabaputHble W YCTAHOBOYHbLIE XapPaKTEPUCTUKU
pacxogoMepoB B 3aBUCMMOCTM OT ncnosiHeHust 1 DN npencrasneHbl B
npunoxeHun A. MabaputHele pasmepsbl MNP TMna npucoeanHeHust b
cooTBeTCTBYIOT pa3mepam [P ¢ donaHueBbIM NpUCOeaNHEHNEM.
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2.16 ®YHKUNA N3MepeHusa TeMmnepartypbl

2.16.1 Pacxogomepbl MOTyT N3MepdaTb TemMnepartypy XUOKOCTU NS
ydyeTa TemnepatypHoro pacwupenua MNP n dpopmmpoBaHns TOKOBOro
BbIXOAHOrO CUrHana nponopLmMoHanbHbIM MacCOBOMY pacxoay.

2.16.2 N3mepeHune BbiNonHseTca TepmonpeobpasosaTtenem ¢ HCX
Pt500 no CTb EN 60751-2011, noaknto4yaemMoro no AByXnNpOBOAHOW
CXeMe K KneMMHOMY pasbeMy X2 (npunoxeHue b). [lNo 3akasy
TepmMornpeobpasoBaTesib MOXET ObITb BCTPOEH B Y3[I.

2.17 OYyHKLUMA CaAaMOOUYMNCTKU NU3MEPUTESILHOIO yyacTKa

2.17.1 Pacxogomepbl UMeT QYHKUMIO caMoouncTkn Y3/,
obecneynBaroLLyto YCTONYNBOE N3MEPEHNE pacxoda B TeYeHWe BCEro
cpoka crny6bl pacxogoMepOoB.

2.18 MoTepu AaBneHus, NPAMOSIMHEUHbIE YYaCTKU

2.18.1 MNotepun gasnenuns Ha MI1P N un C npn 3HayeHnn pacxoga qp
npeactasneHbl B Tabnuuax U.1, .2 MNMpunoxeHus .

B MpunoxeHnn K npencraeneHbl rpadunky notepb AaBneHns ons
ncnonHenus MNP - C.

MoTepsa paenenuss ons wucnonHenus T[NP — 1 paBHa noTepe
AaBreHust Ha yvyacTke TpybonpoBoada COOTBETCTBYIOLLENO AnameTpa.

2.18.2 [OnuHbl NpSMONMHENHbLIX Yy4acTKoB  TpybonposoAaa,
CBOOOAHLIX OT MECTHbIX COMPOTMBIIEHMN, OO W MOCIe pacxogomepa,
npeacrtaeneHbl B [Npunoxexnn B.

2.19 lNMpumeHeHMne pacxogomMepa Ha HeBOAHbIX cpepax

2.19.1 Pacxogomepbl MOTYT MPUMEHATBLCA A9 NU3MEPEHUs pacxoja
HEeBOOHbIX Cped — TEMHbIX U CBETIbIX HEPTENPOAYKTOB, PACTUTESIbHbIX
N CUHTETUYECKMX Macen, Opyrmx akyCTU4ecku NpOoHMLAaeMbIX
XNOKOCTEWN.

2.19.2 YuyuTtbiBaThb, YTO A1 BbIMNOMHEHUSA 3TUX U3MEPEHNN UMEIOT
JOMOSNTHUTESbHbIE HaCTPOMKK napameTpoB N3MepeHUs,
yCTaHaBMBaeMble U3roToBmuTeneM rnpu BblMycke n3 nponsBoaCcTBa.

2.19.3 lpn n3mepeHun kKonmyecTBa Macen u masyta [OJIKHa
obecneunBaTbCa MUHUMArbHas BA3KOCTb MPOAYKTOB AN UCKITHOYEHUS
paccrnoeHma un obpasoBaHusi MHorodasHblX MOTOKOB. K3mepeHus
pacxoda macen BbINOSIHAETCA Npu BU3yanbHOM MX HE3aMYTHEHHOCTN.

[na ycTtonymBoro namepeHmsa Konmyectsa Masyta Heobxogmmas
TemnepaTypa masyTta He meHee 100 °C.

2.19.4 lNpsMonnHenHble y4acTku, npmBeaeHHble B [MpunoxeHun B
ANsa 9TUX U3MEPEHUN, crieqyeT NpPUMeHATb «ansa McnonHenus My.
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3 METPOJIOTUYECKUE XAPAKTEPUCTUKH

3.1 lNorpewHoctn wusmepeHnss obbema M 0OOBLEMHOro pacxoga
pacxo4oMepoMm npeacraBneHsl B Tabnuue 9.

Tabnuya 9
Cepus [1anasoH MorpeluHocTb
(ncnosnHeHne TpeboBaHus
) n3mepeHms Mpenensi Bup
C Q2=Q = Qu t 8 Knacc 1
1x(C) - Tar<Q<aQ +3 23
13xx([1,C,K) o lL_) S
32xX (I-I, C) QZS Q=< Q4 +2 o~ o) < Knacc 2
Q1=Q<Q 15 S5 | =
22xx (C) dt Sg=0s +2 x| o
23xx(M,CK)| gi<q<qi |+2+0,029./q), | 5 | % |Knacc?2
32xx (MN,C) | qi<q < (s |HO He bonee £5 5 z
22xx (C) gt Sq=Gs *1 § —
23xx (N,.C) | qi<qg<aqt |£1+0,01g5/q), | £ Q Knacc 1
32xx (M,C) | qi<g<(Qs |HOHe Gonee+5| O | L=
<Q=<
Qn : Q 5 Q4 0.5
(An=q<0q4)
o
= TY BY
32xx (I s | 101138220.
" Jaisa<a 0.5 Z | 0172016
(Q1=qg<aqn) ’ o
)
m
b
Q.
-
Q1 — 3HaYeHne MmnHumansHoro pacxoga no FOCT ISO 4064-1, m3/v;
Q2 — 3HauyeHue nepexogHoro pacxona no FOCT ISO 4064-1, m3/y;
Q4 — 3HaYeHne makcumarnbsHoro pacxoga no FOCT ISO 4064-1, m3/v;
Qn — NPOMEXyTo4YHOEe 3HaYeHune pacxoaa, m3/y;
Q - 3HayeHue gencTBuTenbHOro pacxona no FOCT ISO 4064-1, m3/u;
gt — 3Ha4YeHue nepexoaHoro pacxoaa no FOCT EN 1434-1, m3/y;
Qi — 3Ha4YeHne MuHUManbHoro pacxona no FOCT EN 1434-1, m3/y;
Qs — 3Ha4YeHne MakcumarnbHoro pacxoga no FOCT EN 1434-1, m3/u;
Qn — HOMUHaNbHOE 3Ha4YeHne pacxoaa, M3/u;
gp — 3Ha4YeHune noctosaAHHoro pacxoga no FOCT EN 1434-1, m3/y;
q — 3Ha4veHue gelicteutenbHoro pacxoaa no FOCT EN 1434-1, m3/u.
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4 COCTAB U3OENUA
4.1 KomnnekTHOCTb NOCTaBku npeacrtasneHa B Tabnuue 10.

Tabnuuya 10
KonunyecTBo,
HaumeHoBaHue
T
Pacxogomep-cyeTyunk ynbtpassykoson BUPC-Y 1
MacnopTt «PacxogomMmep-cHeTUYMK yrbTpa3ByKOBOM 1
BUPC-Y»
PykoBoactBo no akcnnyatauun «Pacxogomep- 1
cYeTYMK ynbTpassykoson BUPC-Y»
YnakoBka (kopobka u3 rogpokaptoHa no [OCT 1
23170 nnu eBponoanoH)
MoHTa)XHbI KOMMNNEKT (MOCTaBNseTcs no 3akasy) 1
MCTOYHMK NUTaHus (NocTaBnsieTcs No 3akasy) 1
[MpmevaHus.

1 KoMnnekTHOCTbL MoCTaBKM pacxogomepa COoOTBETCTBYeT hopme
3akasa (lNpunoxexue K).

2 CocTaB MOHTa)XXHOro KOMMMeKTa:

a) ans dnaHueBoro npucoeanHeHna — OTBETHble praHubl,
cooTBeTcTBylowme dopme 3akasa, MNPSMONMHENHbLIE  YYaCTKM
Tpybonposoaa, 60nTbl (LLUAUIBKK), ranKKW, NPOKaaKu;

0) ons pe3bboBOro NPUCoeANHEHNs — LWITYLEpPbl, HAKUOHbLIE FanKu,
npoknaakn, Yeptexu pertanen BXOAAWMX B MOHTaXHbIN KOMMNEKT
npeacrtasneHbl B [Npunoxenunn b;

B) Ana npucoeauHeHus Tri-Clamp — oborma, oTBETHbIN dhnaHel,
(«Tapenka»), NpoKnagku.

3 YnakoBka pacxogomepoB DN 15 — DN 100 BbinonHseTcs B
KapTOHHble Kopobkun. Pacxogomepbl DN150 n 6onee - dukcmpytotTcs Ha
€BpOonoaaoHe YNakoBOYHOM JIEHTOM M MOKPbIBAKOTCA CNOAMU CTpeny-
NNIEHKN — HE MEHee TPeX Croes.

4 Pacxogomepbl C pasfenbHOWM KOMMOHOBKOWM MOCTaBMAKTCA C
repmetyHon rmbkon BCcTaBkon Mexgy OM  wn TIMNP, agnuHon
COOTBETCTBYIOLWEN 3aka3dy, HO He 6onee 100 m. lNo 3akasy MoxeT
NOCTaBMATLCS KPOHLITENH Ang KpenneHust M.

5 Mporpamma Flowsonic ans paboTbl ¢ pacxogoMepom pasmMeLleHa
Ha canTte www.vogez.by.
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5 MPUHLUMUMN OENCTBUA N PABOTA

5.1 lpuHUMN OencTBus pacxogomMepa OCHOBAH Ha M3MepeHun
pa3HOCTM BpPEMEH pacrnpoCTpaHEHNSA YNbTPas3BYyKOBOro UMMynbca Mo
HarnpasreHno NoToKa, 1, No HanpasSieHUO NPOTUB NOTOKA AN O4HOW
nnun asyx nap Y3[l, 4To no3BonsieT onpeaenuTb CKOPOCTb NoToka. o
npuHuuny pgenctena BUPC-Y oTHoCUTCA K BpPeMSMMMYNbCHbIM
pacxogomepam.

KonunyectBo npoTekawLwen XuUOAKOCTM Onsa  OJHOro  nyda

paccynTbiBaeTca no popmyne:
V=Kn(1t++ 1) T,

rae V — KONWYeCTBO MpoTeKatloLen Boabl, M3;

T - Bpewms paboThl, C;

t+, t- — Bpema pacnpocTpaHeHusa YynbTpasBYKOBOro MMnynbca no
HarnpasreHMo NOToKa U NPOTMB HanpaBieHNs NoTokKa, C;

Kh — Ko3(b(puuMeHT paccuuTbiBaeMbli MO pesynbTartam
reomeTpuyecknx namepenmn MripP.

5.2 B pacxogomepe npeoyCcMOTpeH aBTOMATUYECKUM U PYYHOW
BblbOp onTUMarnbHbIX NapamMeTpoB 30HOMPYHOLEro W MNPUHATOrO
curHanoB. [lapameTpbl curHana 3oHAMpoBaHuUs, aunana3oH APY
NPUEMHbIX KaHasmoB 4OMNycKalT 3Ha4YNTENNbHOE U3MEHEHNE NapamMeTpoB
N3MEPSIEMON  XMOKOCTU  (TemnepaTypbl, AaBfeHusi, BA3KOCTN,
aKyCTMYEeCKON NPOHNLAEMOCTH).

5.3 lpu akcnnyataunm MOXeT NPOUCXOAUTb U3MEHEHME YCIoBUS
namepeHmsa — obpasoBaHMe oOTnoXeHnMn Ha Y3 wun cTeHkax
TpybonpoBoAda, nMoOsABNEHWE ra3oBbiX W BO34YLUHbIX My3blPbKOB,
obpa3oBaHne MHoroasHbIX MOTOKOB U T.M.

N3meHeHne yCnoBuiA N3MEpPEHNS MOXET NPUBOAUTL K YBENUYEHUIO
MOrpeLlHOCTH N3MepEHNs, yXyOLleHNo MEeTPONOrM4YeCcKom
CTabUNbHOCTM UMM K NPEeKpaLLEHNIO N3MEePEHUs pacxoaa.
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6 MAPKUPOBKA U NMIIOMBUPOBAHUE

6.1 Ha kopnyc HaHocuTca mapkupoBka B cooTseTcTBum ¢ FOCT ISO
4064 n F'OCT EN 1434 (tabnuua 11).

Tabnuua 11

Mo NOCT ISO 4064 Mo FOCT EN 1434

- 3HaK YTBEPXXOAEHUS TUNA, U3rOTOBUTESb UKW TOProBasi Mapka;
- TN, cepu4, rog BblMycka, 3aBO4CKOMN HOMED;
- HOMUHanNbHbIN pa3mep DN, HanpaBneHue NoToka;
- cteneHb 3awmnTbl no FOCT 14254;
- HanpsKeHne nNuTaHus, noTpebnsiemasa MOLLHOCTb;
- npeAernbl NOrpeLUHOCTUN, Cepud, BEC BbIXOOHbLIX UMMNYNbLCOB
- matepwuan [Nlrp;

- 3Ha4eHne Qz, Q3/Q1 - TeMnepaTypHbIN AnanasoH Omin-Omax

- Knacc notepu AasneHuns Ap | - sHayeHusa pacxona (qi, G U Qs);

- MakcMmMarbHO JOMYyCTUMOE | - MakcMMarbHO A0MNYyCTMMOe paboyee
nasneHne MAP; nasneHune PS B bapax;

- TeMnepaTypHbIN Kracc; - HOMUHanbHoe aasrieHne PN;

HeI'IOCpe,EI,CTBeHHO Y MOHTaXHbIX KOJIOAOK 3J1IEKTPOHHOIo MoayJsid
YKa3aHa HymMmepauuna n HadHa4eHne KOHTakKToOB MOHTaXHbIX KOJ104OK.

6.2 NnombunpoBaHuio nognexar:

a) rapaHTMMHOM nNNOMOON (HaKNEeMWKoW) M3roToBUTENS OAUH U3
BMHTOB KpenfeHns nedyatHoOW nnatbl WM 3alMUTHOW  naHenwu
9NEKTPOHHOro MOAYIS;

6) nocne noBepKkn OTTUCKOM Krenma (Hakfemnkom) noseputens oavH
N3 HeonnNoMOMPOBaHHbLIX BMHTOB KpenreHus neyaTtHoOM nnatbl unm
3alMTHON NaHenn SNeKTPOHHOro Moayns;

B) nocrie MoHTaxa HaBeCHbIMM nfiombamu 4yepes cneumasbHble
OTBEPCTUS UIM HaKIenkaMn KpblLKa Koprnyca 35IEKTPOHHOro MOAYIS U
konnayvkn Y3[ (npunoxeHue A).

6.3 [lnombupoBaHMe  OOMKHO  UCKMIYaTb  BO3MOXHOCTb
HEeCaHKLMOHMPOBAHHOIO  AocTyna K  OTBETCTBEHHbIM y3nam
pacxogomepa.
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7 TPEBOBAHUA BE3OIMNACHOCTHU

7.1 Pacxogomepbl cootBeTcTBYHOT Knaccy Il no TOCT 12.2.007.0-
75 v yooBneTBopstoT TpeboBaHusam 6esonacHocTn B cootBeTcTBUM C TP
TC 004/2011, TOCT IEC 61010-1-2014, TOCT 12.2.091-2012.

7.2 Tlpn MOHTaxe W 3KcnnyaTauum pacxogomepa cobnogartb
TpeboBaHNA HOpMATUBHOM LOKYMEHTaUUK NpueBegeHHon B Tabnvue 12.
Tabnuua 12

HTO HanmeHoBaHue

TKI 427-| OneKkTpoyCcTaHOBKM. [MpaBuna no obecneyeHunto
2012 | 6be3onacHOCTM Npu aKcnnyaTaumm

TKIM 181- [[paBuna TexHn4eckon aKcnnyataumm 3reKTpoyCTaHOBOK
2009 |noTpebutenen

TKIM 458- | NpaBuna TexHUYecKkon aKcnsyaTaumm TensioyCTaHOBOK
2012 | u TennoBbIX ceTen noTpebutenen

TKI1459-| NpaBuna TexHUkM 6Ge30nacHOCTU Mpu  aKcnsyaTauum
2012 | TennoycTaHOBOK M TENSOBbLIX CETEN NOTpebuTenen

7.3 VICTOYHMKM ONACHOCTM NPU MOHTaXe U 3KCniyaTaunu:

— anekTpuyecknn Tok HanpsbkeHnem ao 1000 B;

— n3MepsieMasi cpefa nof AasneHvem u temneparype go 160 “C.
BesonacHocTb akcnnyaTaunn obecneynBaeTcs:

— repmeTnyHbIM coegumHeHuem [MINP ¢ TpybonpoBoaom;

— U30M9UMEN IANEKTPUYECKUX Lenen npmbopa;

— HageXHbIM KpenneHnem npndopa npu MOHTaXke Ha OO6BbEKTE;

— HageXHbIM 3a3eMIEeHNEM.

7.4 Pacxogomepbl O0MMKHbI  0BCnyXuBaTbCA  NepcoHanom,
NMELWNM  KBanudukaunoHHyto rpynny He Hwxke Il no pabote c
anekTtpoyctaHoskamu 0o 1000 B v npoluenlume MHCTPYKTaX No TEXHUKE
©e3onacHoCTM.

7.5 lepen nOOKMOYEHUEM K JNIEKTPUYECKON CETU pacxogomep
3a3eMMUTb XXenTo-3eNeHbIM NPOBOAOM ceYeHneM He MmeHee 2,5 MM2,

KoHTyp 3awuTHOro 3asemMsieHusi npegBapuTeribHO LOSMKeH OblTb
NPOBEPEH Ha OTCYTCTBUE HanNpsXXeHUa Ha HeM. [1peanoyTuTensHO Ons
3a3eMIieHma pacxogomepa UCnosib3oBaTh OTAESbHbBIN KOHTYP.

MecTa 3a3emMsneHuns ykasaHbl B NpuUioXeHuu A.

7.6 [lpucoeanHeHne wn oTCoegMHEHME CUrHanbHbIX Kabernen,
3aMeHa pacxogomMepa, yCTpaHeHne aedeKToB, A0MKHbI NPON3BOANTLCS
NpU OTKIMHOYEHHOM 3MEKTPONUTaAHMM N OTCYTCTBUM B Tpybonposoae
XXNOKOCTW.

7.7 Kputepuem npenenibHoro COCTOSHUSA pacxogomMepa sIBMseTcs
noTepst repMEeTUYHOCTU NO CBAPOYHBLIM COEAUHEHUAM.
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8 MOHTAX N NOAIOTOBKA K PABOTE

8.1 TpeboBaHUA K MOHTaXy B TpybonpoBoae

8.1.1 Pacxogomep MoOXeT yCTaHaBnMBaTbCsA HA FOPU3OHTaNIbHOM
HaKITOHHOM WX BepTUKanbHOM TpPybonpoBoAe, W3roTOBMEHHbLIM K3
MeTanna, metannonnacTuka unu nnactuka.

Pacxogomep fomkeH 6biTb MONMHOCTLIO 3anoSIHEH U3MepSeMOon
XnakocTtbto (PucyHok 4).

PucyHok 4. YcTaHoBKa pacxogomepa B HaKIoOHHOM (a) u
ropusoHTanbHoM (6) TpybonpoBoaax.

8.1.2 He yctaHaBnuBaTb pacxogomep Mo 3anopHOM apMaTypown,
KnanaHaMmn 1 NpoYMMKn YCTPOMUCTBAMU, HEUCNPABHOCTb KOTOPbLIX MOXET
NPUBECTU K NONagaHuo N3MepsieMON XNOKOCTU Ha pacxogomep.

He nogHMmaTb pacxogoMepbl 3a KOpnyc 3fekTPoHHOro moayns!

[na nepemeweHna pacxogomMmepoB bonbwnx gnameTtpoB (bornee
DN 200) ncnonb3oBaTtb TKaHEBbLIE CTPOMbI U KOMMEKTHbLIE PbIM-00STHI.

8.1.3 [lpwn BbINONTHEHMM MOHTaXHbIX PpaboT Ha TpybonpoBoae:

— cobntopatb TpeboBanma FOCT 16037-80 CoeanHeHusi cBapHble
cTanbHbIX TPyOONPOBOAOB;

— ncnonb3oBatb npu MoHTaxe umutatop [P, ycTtaHaBnueaTtb
pacxogomep B TpybonpoBof nocrie BbiMOSIHEHUSI CBAPOYHbIX PaboT;

— cobntogaTtb NpsMonnMHenHble ydacTku ([MpunoxeHune B);

— UCKINKOYNTb NPOTEKAaHNE CBAPOYHOro TOKa Yepes pacxogomep;

— UCKMIOYNTL 0bpasoBaHMe Ha BHYTPEHHEN NOBEPXHOCTU MPSMbIX
Y4aCTKOB BbICTYNatoLLMX 3ayCEHLEB, HaMNmbIBOB U Kanesib MeTanna;

— obecneynTb COOTBETCTBME BHYTPEHHEro AnameTpa npAMbIX
y4aCTKOB HOMUHanNbHOMY auamMeTpy pacxogomepa He xyxe = 4 % DN;

— obecnevnTb COOCHOCTb MPAMbIX y4acTKOB He Xyxe * 4 % DN;

— obecneunTb napannenbHocTb naHueB pacxogomepa wu
OTBETHbIX onaHueB He xyxe £0,5 MMm;

— cobniogaTb COOTBETCTBME HarnpaBfeHUs NOTOKa XUOKOCTU B
TpybonpoBoAe C HanpaBfieHNEM YKa3aHHbIM Ha KOoprnyce pacxogomMepa.
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8.14 Tllpn 3arskke 6GONTOBbIX COEOMHEHUMN  oNaHLEBOro
NpucoeanHEHNS NONbL30BaTbLCA CXEMOW, NpeacTaBNeEHHON Ha PUCYHKe 5.
Ycunua 3atsakkm 60nToB npueeaeHbl B Tabnuue 13.

3aTaAkKy  BbINOMHATL  AMHAMOMETPUYECKMM  KIHOYOM B
COOTBETCTBUN CO CXEMOW B HECKONbKO MPOXOA0B, MOCTEMNEHHO
yBENUYMBAS ycunue 0o 3HauyeHus, npuseaeHHoro B Tabnuue 13.

Tabnuua 13. MoMeHTbI 3aTsKKn 60ONTOBbLIX COeANHEHUI

DN |15 | 20| 25 | 32 | 40 | 50 | 65 | 80 | 100|125 | 150 | 200
Nm |15 | 15|20 | 25 | 35 | 35|40 | 50 | 60 | 70 | 80 | 100

DN | 250 | 300 | 350 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1200
Nm | 150 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600

PucyHok 5. Cxema 3aTskkm 60NTOBbLIX COEQMHEHMI pacxogomepa

8.1.5 lpoknagku yctaHasnvBaemble mexay dnaHuamu TP n
TpybonpoBoaa, He AOMKHbI BbICTyNaTb BHYTPb Tpybornposoaa!
cnonb3oBaTb KOMMSIEKTHbIE MAPOHUTOBLIE MPOKMALKW.

8.1.6 B [llpunoxeHnn B npuBegeHbl MMHUManNbHO BO3MOXHbIE
ANMVHBbI NPAMOSIMHENHBLIX y4acTKoB. [1py MpoekTUpOBaHUM U MOHTaXe
cnegyet npegycmatpmBaTb  MakKCMMaribHO  BO3MOXHbIE  OJUHbI
NPSMOSNIMHENHBIX Y4aCTKOB UCXOOA U3 KOHKPETHbLIX YCNOBUWN MOHTaXa.

23



8.2 CHMXeHue BNUSAHUSI HA U3MEPEHUs BO3dyXxa U rasoBbIX
BKJITHOYEHUMN

8.2.1 MoOHTaX M ycrnoBus aKcnnyataumm OOSMKHbl WUCKIYaTb
obpasoBaHue ny3bipbkoB Bo3ayxa u rasos B 1P pacxogomepa.

8.2.2 1pn NpoeKkTMpoBaHMN N MOHTaXe pacxogomMepa BbIMOMHATb
pekoMeHaaunn npeactaBfieHHble HA PUCYHKaxX 6 1 7:

41\//

l
%,
7

aaaaaa

(a) (6)

PucyHok 6. YcTaHOBKa pacxogomMepoB Ha CBOOOAHLIN U3NKB (a) 1 B
BepTuKanbHoM Tpybonposoae (0)

— un3beraTb YCTAHOBKM B HaMBbICLLEWN TOYKE CUCTEMDI;
— unsberatb yctaHosku NP Ha cBo6OAHLIN N3NKUB;

— NPUMEHSATbL BO3AYXO- UNKN ra3ocbopHUKM Ans cbopa 1 Bbinycka
HaKOMMeHHOro BO3ayxa WU rasos.

y3nq

PucyHok 7. YcTaHOBKa pacxogomepa ¢ yyetom nonoxeHnsa Y3[

[Mpn ycTaHOBKE B rOPU3OHTaNbHOM MNOMNOXeHUM Y3[] OOMmKHbI
pacnonaraTtbCA OnNmXe K TOPMU3OHTaANIbHOMY TMOSIOXEHUKD  ONS
YMEHbLUEHNS 0Bpa3oBaHUA OTIIOXKEHUA N CKannmnBaHMA BO3gyxXa Ha

Y3 (pncyHok 7).
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8.3 CHUXeHue BNUAHUSA Ha U3MepPeHUs TBepAbIX BKIOYEHUN

8.3.1 B KOHCTpyKUMM MPUHATBI  Mepbl Ana  yMeHbLUeHud
cKansmBaHUs oTnoXxeHun Ha Y3/ u B namepurtenoHom yyactke [P, Ho
NpU MPOEKTUPOBAHUM N MOHTaXe cregyeT yunTbiBaTb BO3MOXHOCTb
obpa3oBaHNSA OTNIOXKEHWUMA:

— NPUW ManbIX CKOpoCcTAaX notoka (MeHee 0,5 m/c);

— NpU UCNOSIb30BaHMM pacxoLoMepa Ha XXeCTKOW BoAE;

— NPU HanU4yuu BKNHOYEHUKW, 0BPa3yOLLNX B3BECU B M3MEpPSiEMON
XNOKOCTU (CYyCNeH3nn BELLECTB, U B pe4YHOM BoE, UIT B TEXHUYECKOM
NN CTOYHOW BOAE U T.1.).

8.3.2 [Ina CHWXeHns BEpPOSITHOCTM ODpasoBaHMA OTMOXEHUW Ha
Y34 n B ININP pacxogomepa HeobxoamMmo:

— npumeHsaTb MNP n3 HepxaBetoLwmx MapokK cTanen;

— obecneynTb CKOPOCTb XUAKOCTM Npu namepeHnn donee 0,5 m/c;

— yCTaHaBnuBaTb Nepen pacxogomMepom UIbTpbl, OTCTOMHUKN,
CUCTEMbl OMarHM4YMBaHMS BOAbl W T.M., C Yy4YeTOM HeobBXoaAnMbIX
NPSAMONMHENHbIX y4aCTKOB, cornacHo NpunoxeHns B;

— npegycMmaTpuBatb BO3MOXHOCTb aeMoHTaxa [P n Y3[ onga
OCMOTPa WM OYUCTKM (Wno30Bble Kamepbl ansg Y3[, npumeHeHue
dnaHuesoro ncnonHenus MripP).
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8.4 TpeboBaHUA K 3NIEKTPOMOHTAXY

8.4.1 Kabenu npoknaabiBaTb B CTallbHbIX UITX NSIACTUKOBbLIX Tpybax
(meTannopykaBax, kKopobax) pgna obecnevyeHuss 3awWuThbl oT
MeXaHU4Yecknx nospexaeHuin. [onyckaetcda npoknagbiBaTb B OOHOW
Tpybe (kopobe, pykaBe) cCuUrHanbHble W nUTarwwue nuHuKU. [Ons
durkcaunmn metannopykasa Ha kopnyce OM NpuMMEHSTb repMOBBOAbI C
dukcaunen metannopykasa, nnactukosble MydTel MAG16 wnu
aepxaTtenu meTtannopykaea.

8.4.2 JlHMiO nuTaHua pacxogomepa npoknagbiBaTb MeOHbIM
kabenem cedveHnem He meHee 0,35 MM? npu AnvHe kabensa meHee 250
M. MNpun 6onblen anmHe NpUMeHATL Kabenb DOoNbLLUEro CeYEHUS.

[Mpun npaBunbHOM Nogbope ceveHust Kaberns HanpsXKeHne NUTaHus
Ha KNEMMHOM pa3beMe pacxogomepa AomkHO ObiTb He meHee 20 B.

JInHUM cBA3M NporpamMMmupyemMbliX BbIXoaoB U MHTepdenca RS-485
npoknagbiBaTb Kabenem B 3kpaHe ceyeHnem He meHee 0,35 mm?. [na
ABYX BbIXOOOB AOMycKaeTca ucrnonb3oBatb obwmin kabenb. MoryT
npumeHaTbesa kKabenn mapok KMM, MK3L, KCIBI™ unu aHanornyHbie ¢
y4eTOM YCrOBUM 3KCNsyaTauum.

JInHMIO CBSA3M TOKOBOrO BbiXO4a MNpoKnanbiBaTh 3KPAHUPOBAHHLIM
kabenem cevyeHnem He meHee 0,35 mm2. Mpu yaaneHHOM NpUeMHUKe
TOKOBOIO CUrHana yumTbliBaTb COMPOTUBMEHME NPUEMHMKA U Kabens.

8.4.3 [lonycTMbIN HapYyXHbIA AnameTp Kabens, B 3aBUCUMOCTHU OT
TMNa KOMNSIEKTHBLIX rEpMOBBOAOB, NpuBeAeHbI B Tabnuue 14,
Tabnuua 14

Tun repmoBBOAaA OunameTp Kabensa, Mm
PG 9 - 8 nnacTuk 4-8
M 16 - 9 meTann 4-9
M 16 - 10 meTann 5-10
M 20 - 12 meTann 6-12

Kabenn nuHMn cBA3M  pacxogomepa Nponyctutb  Yepes
repMoBBOAbI, 3a4YUCTUTb, 3aNyanTb U NOAKNIOYUTL K COOTBETCTBYIOLMM
KNneMMHbIM pa3dbemam pacxogomepa ([NpunoxeHue b).

Kabenn TtwartenbHO 3adukcupoBatb QUKCUPYIOWMMU rankamm
repmMoBBOAOB. B Hencnonb3yemble repMoBBOAbl YCTAHOBUTL 3arfyLUKN.

Ob6ecneyeHune cTeneHu NblfieBnaro3awuThbl obornouvek
pacxogomepa B 3HAYMTESNIbHOW CTEMEHUM 3aBUCUT OT TLlATeNbHOCTU
9NIEKTPOMOHTaxa.

8.4.4 He ponyckaeTcs npokrnagka kabenen pacxogomepa B 04HOM
kopobe, Tpybe Co CTOPOHHUMUK CUMOBLIMU Kabensmu nnmn pagom ¢ HuMm!
He ponyckaeTtcsa kpenuTb Kabenu K Tpybonposoaam.
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8.4.5 [Ina 3a3zemMneHuda pacxogomMepa pekoMeHOyeTCA NPUMEHATb
OTAENbHbIN KOHTYP 3a3eMneHus. [pu ncnonb3oBaHMM CyLLLECTBYHOLLLETO
KOHTYpa 3a3eMIIeHUs NpeaBapuUTeSibHO NPOBEPUTL €ro Ha OTCYTCTBUE
MNOCTOPOHHEro HanpskeHus. [logknioyeHne 3a3eMneHnsa BbINOMHATb
MeHbIM NPOBO/IOM XENTO-3eMIEHOr0 LiBeTa cevyeHnem = 2,5 mm2,

He ponyckaetcs 3asemMnaTb pacxogoMep Ha CywecTBylowume
YyCTpOMCTBA MOSHME3aLLNTbI!

8.4.6 lNpn Hannunn KaTogHOW 3alnTbl HA TpybonpoBoae cevyeHne
3a3eMNAKLLNX NPOBOAHMKOB pacxogoMepa [OSMKHO COOTBETCTBOBATb
TOKY KaTogHOW 3awuTbl. 3a3eMnaTb pacxo4oMep B 3TOM cCriydae He
AonyckKaeTcs, 3aseMnaowmMMn  NPOBOAHMKAMM  ypaBHMBAKOTCS
noTeHUnansl 4O U nocne pacxogomepal

8.4.7 lpwu pa3genbHON KOMNOHOBKE ycTaHaBnmBaTb M B wkady (B
lNTEe, Ha cTeHe). Pacxogoomep C pasgenbHOM KOMMOHOBKOW 6onee
YyBCTBUTESNEH K BHELLUHUM noMexam. [MoMexXoyCTOMUYMBOCTb CHUXaETCS
C yBENNYEHNEM ANUHbLI NUHUI cBA3W. CnegyeT NpUHMMaTb Mepbl Ans
NCKMIOYEHNSA BINAHUSA MOMEX Ha MNokasaHusa (OTHeceHue kabenem ot
MCTOYHMKOB MOMEX, [OOMOSIHUTENbHOE SKPAHUPOBAHME CUrHANbHbIX
kabenen, nogbop Mecta 3aszeMneHnst AKpaHoB U T.4.).

OKpaHbl Kabenen pacxogomepa, B obwem crnyyae, nogknodaTb K
Knemme 3a3eMreHus unu krnemme obuiero npoeoaa.

Mpn BbLISBNEHUM BNUSHUS MOMEX Ha MoKasaHua nNpPoOBEpPUTb
COCTOSIHME  KOHTypa  3asemneHuns, nogobpaTb  onTUManbHoe
NOOKMIOYEHNE  KNEMM  3a3eMSfieHMs  pacxogomepa K KOHTypy
3a3eMneHns.

8.4.9 HasHayeHne KOHTaAKTOB KIIEMMHbLIX pa3beMOB MNUTaHUA
pacxogomepa:

+ Knemma NoNoXUTENbHOIO NMonca UCTOYHUKA NUTaHua 24 B;

—  Knemma oTpuuaTesribHOro nosftca UCTOYHUKa nNuTaHusa 24 B;
L
= KNnemma 3a3eMIeHus.

8.4.10 PacnonoxeHue kabenenm OOIMKHO UCKMOYaTb CTEKaHWe no
HUM BOAbl B repmoBBoAbl. [1na aToro crneayet hopmmpoBaTtb NeTnn n3
kabens gnameTtpom 150 - 200 MM Nepen repMoBBOAAMM.

8.4.11 LUlenb nutaHma 3awmuieHa OT OLMOOYHbLIX MOAKITHOYEHUN.
MMNynbCHbIM 1 NporpamMmMupyembii BbIXOAbl 3aLUNLLEHbLI OT Neperpysku
MO TOKY W HaNpshKEHWUIO.

8.4.12 [Ona 3awuTbl pacxogomMmepa OT pas3psagoB  MOJSTHUM
AOMOSIHUTENTbHO  PEKOMEHOYETCA  BbINOMHATL  MOSIHME3aluTy B
cooTtBeTcTBMM ¢ CH 3.02. -2020 (PB) nnu CO 153-34.61.122-2003 (PD).
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8.5 ObecnevyeHue cteneHun 3awmTbl obonoyek (IP)

8.5.1 KoHcTpykuma MNIMNP pacxogomepa, npumeHdemMble Koprnyca U
kabenbHble BBOAbI OOecneyMBalOT 3asIBIEHHYO CTEMEHb 3alUUThI
obonouek (IP65, IP67, IP68 no TOCT 14254-2015).

Crtenenun 3awutbl IP65 n IP67 gna OM obecne4dnBaloTCca TONBKO
Npu NAOTHO 3akpbliTOM Koprnyce OM, repMeTudHbIX MpoKagkax wu
kabensx, NOTHO obXaTbIX repmoBBogamMu!

8.5.2 Pacxogomepbl co cTeneHbio 3awnTtbl IP68 B kOMnakTHOM
ncnonHeHunn noctasnatTca ¢ kabenem KMM 4x0,35, noakntoYeHHbIM K
pacxogoMepy U repMeTu3npoBaHHbIM NPU NPOM3BOACTBE. aCX040MEPHI
He JOMKHbI BCKPbIBATbCS NPYM MOHTa)Xe 1 akcnnyaTtauun. [nvHa kabens
yKa3blBaeTCs Npu 3akase.

LiBeToBOE 0003Ha4YeHME BbIBOOOB Kabens:

KpacHbIn (KOpUYHEBDIN) + (nntoc) 24 B
Benbin (becuBeTHbIN) — (MuHyc) 24 B
Kentein (cmHUn) NSIOC MMMYJSTbCHOrO BbIXoAa
3eneHbIn MUHYC UMMYSbCHOrO BbIXOAa

8.5.3 [na obecneyeHuss 3asiBNEHHOW CTeNeHn 3alnTbl MNpu
MOHTake HeobXxoaMMOo cneauTb 3a HaOEXHOW 3aTSHKKOW HaKMAOHbIX raek
rodpoTpy6sbl, 3awmwatowen kabenu u MNP pacxogomepa.

Kopnyc anekTpoHHOro Moayns pasmMellaTb B MECTaX UCKNIOYaroLWmMX
ero 3aTonsneHne Ha anutenbHoe Bpems (Tabnuua 15).

8.5.4 Pacxogomepbl CcoxpaHAlT paboToCnoCOOHOCTL  MNpU
norpyxeHune B Bogy B cootBeTcTBuM ¢ [OCT 14254-2015:

Tabnuua 15

Kop IP | KomnoHoBKa Fny6uha Bpems
NOrpyeHus NOrpyeHus
67 KomnakTHas (Y 30 MUH
68 PasnenbHas MNP -5 m He orpaHnyeHo
IM-1wm 30 MUH

8.5.5 Kaxabin pacxogomep ¢ 3asiBlIEHHOW CTeneHbio 3awuTthl IP67
unn IP68 npun BbiNyCke W3 NPOU3BOACTBA UCMbITLIBAETCA Ha
COOTBETCTBME NapamMeTpam, ykazaHHbIM B Tabnuue 15. [NpoHMKHOBEHME
B pacxogomep BOAbl MNpW 3KcnfyaTauuu WM BbIXOO, €ro M3 CTpos
BCNneacTBMe MPOHMKHOBEHUS BOAbl, CBUAETENbCTBYET O HapyLleHUU
OOHOro N3 3TUX OrpaHuyeHun. [apaHTUa nNpomnsBoauUTENHA MpPU 3TOM
npekpalwjaeT gencTeme.
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9 ONMNCAHUE MEHIO

9.1 MeHI0 pacxogomepa ¢ moaynemM MHAUKaLUU

9.1.1 CTpyKkTypa MEHIO pacxogomepa C MoaynemMm WHAUKaLUK
npeacraesneHa Ha pucyHke 8. MeH MMeeT KOSbUEBYI CTPYKTYpY
OOHOro YpOBHSA M3 5 OKOH W ynpaensietca knasuwamn <« n P Ha
nuUEeBOKN NaHenu pacxogomepa.

[Mepexon mexay OkHaMmu ocyuwiecTendaeTca anutenbHbIM (bonee 2¢)
HaXxxaTueM Ha knasuwy P unun <.

Kaxkgoe OKHO MEeHK UMeEET MyHKTbl, MPOCMOTPETbL KOTOPbIE MOXHO
KpaTKUMK HaxaTusimum knasuil € n p.

9.1.2 TlyHKTbl MeHK npegctaBneHol B n. 9.1.1 - 915, wu
COOTBETCTBYIOT MEHIO MporpamMmbl HACTPOMKKN pacxogomepa BUPC-Y -
FlowSonic Bepcua 2.2.0. lNogpoOHO BCe MyHKTbl nNporpaMmmbl, WX
cogepxaHne n nogpobHoe onucaHue npeactaBfieHbl B ONMCaHUK
nporpamMmbl NOCTaBNAeMoun No 3anpocy dbecnnaTHo.

Pacxopn/ < < > Tekywme < < > HacTtpoeu-

Hble
OLLMOKK napameTpsbl napameTpbl

/\‘1’ ‘1’ ‘1’/\

4) Kanunbpo-
::) Bbixoapl < > BOYHbIE <—
napameTpel

<:> - AnuTtensHoe HaxaTue (6onee 2c), 1 - KpaTKOe HaxaTue.

PucyHok 8. CTpykTypa MeHo pacxogomepa.

9.1.3 Koppekunsa kanmbpoBOYHbIX NapaMeTpoB BO3MOXHA TOJIbKO
Npu 3aMKHYTON nepembldke X6 Ha HwxHen nnate OM, 4to Tpebyer
BCKpbITUA npubopa C HapyweHMem nnomd npousBoauTens W
noseputens. MecTo pacnonoXeHus nepemMbldkn X6 npuBedeHO Ha
pucyHke b.3 lMpunoxeHna b.
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9.2 OkHO MeHIo «Pacxoa/Owmnokuny.

OKHO saBnsieTcA  NPUOPUTETHLIM, WHAMKAUUSA  pacxoaoMepa
aBTOMaTU4YeCKM BO3BpaLLAeTCs B 3TO OKHO U3 NOOOro OKHa UMK NyHKTa
MeHI0 nocne 1 MUHYTbI HeoOpalleHus K KnaBuaType.

et [ =
v

B OKHE MNOCTOSIHHO WHAULUMPYETCS 3HayeHue W3MEepPEeHHOro
MIFHOBEHHOro pacxoga cpefbl, NpU OTCYTCTBUM OLUMOOK U3MEPEHMS.

3HayeHne pacxoga — C ydeToM uudpoBon  unbTpauum,
AeMndupoBaHnA, orpaHUYeHnin N0 MakCUManbHOMY U MUHUMArbHOMY
pacxoay.

MNpn nosiBNeHNN OLIMGOK M3MEpPEeHUs He MPUBOAALUUX K roTepe
CUrHana 1 pe3ynbTaToB BbIYUCIEHUS pacxoda, 3HaYeHUs U3MEePEHHOro
pacxoda W OWNOKM MHOUUMPYIOTCA B OKHE MOMNEPEMEHHO Mo KpaTKoMy
Ha)XaTU KHOMKK P>,

MNpy nosiBNieHMM OLWMGOK NPUBOASALIMX K MOoTepe pesynbTaToB
BbIYMCIIEHUST MFHOBEHHOIO pacxoga - WHAOMUMPYITCA odHa Unu
HECKOINbKO 3adpMKCUPOBaHHbIX OWMBOK. MNPOCMOTP OLWMGBOK - KpaTKUMK
Ha)XaTUSIMKN Ha KHOMKY P>.

[MNepeyeHb AMarHoCTUPYyEMbIX OLUMOOK N3MEPEHUS.

OwnobkKa OnucaHue owno6KN
Tpyb6onposog | [NosiBngeTcs npu notepe AByx nyyvyen. OTcyTCcTBME
nycT XnakKocTtn B TpybonposBoae, HencrnpaBHocTb Y3[.

Bonbwasa 4yactoTa  U3MEHEHUs  NoKarbHOW

HeycTonuymBbIN | CKOPOCTM NOTOKA, pe3koe U3MeHeHne aMmnnTyabl
MOTOK curHana. OpgHa w©3  BO3MOXHBIX  MPUYUH -

HeJOCTaToYHbIM NpaAMon yqactok nepeg [M1P.

Pacxop Bbiwe | i3amepeHHbIn pacxoq npeBbiwaeT 1.1qmax
MaKCUManbHOro

Owndbka pgatumka| OOpbIB, KOPOTKOE 3aMblkaHMe B LEenu Aartyuka
TemnepaTypbl | TeMnepaTypbl.

HeT cBa3un mexgy MukpokoHTponnepom u LIBIM nnun

Owmbka TDC
y3fiamum pacxogomepa.
Owmnbka HecoBnageHue KOHTPOSIbHOW CYyMMbl
KOHCTaHT KannbpoBOYHbIX KOOPOULMEHTOB.

Ownbka noncka | He HangeH curHan nNpu MakcMmMasibHOM YCUNeHUn
112 nyya 4000 ycrnoBHbIX eanHNL,.
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9.3 OkHO «TeKyLwime napamMeTpbi».

Tekywme
napamMeTpbl

v

& —~

B okHe AOCTYNMHblI AONndA NpPOoCMOTpa TeKywmne wunusMepdemMmble U

BblHUCIIAEMbIE NapaMeTpPhl.

MapameTp OnucaHue napameTpa

CKopoCTb N3mepeHHas CKOPOCTb ynbTpasByka B
3BYyKa, M/C N3MEePSIEMON XKUOKOCTH.

CkopocTb CpegoHas  cKopocTb  noToka B npegenax
noToka, M/c | akyctuyeckon 6asbl [MI1P.
Temnepatypa | Tekywiad mamMepeHHad TemnepaTtypa cpefbl unu

xunakoctu, °C

3anporpaMMMpoBaHHOE 3Ha4YeHne Temnepartypbi

Pacxop 6e3
obpaboTku, M3/

3HayeHne HeobpaboTaHHOro 06bLEMHOro pacxoaa
6e3 gemndupoBaHns, punbTpaummn, OrpaHUYeHnNn,
OTCEYKN.

3agepxkka, MKC

Bpemsa nponérta curHana mexagy usnydatensammu.
[TapameTp NoANEXUT KOHTPOIIO MO YaCTOTOMEpPY

PasHocTb, HC

CpenHsaa naMepeHHass pasHOCTb BpeMeH nponeTta
30HAMPYIOLLIEr0 UMMYyIbca Mo U NPOTUB NOTOKa

BHyTp. Temnepatypa BHYTpU oM pacxogomepa.
Temneparypa, °C| [MorpelHoCTb He HOpMUpPYEeTCS.
YcTtaHoBKa Koppekumsi HayanbHOro CMeLleHUsi pPasHOCTU
Hyns NposfieToB YyrbTPa3BYKOBOro MMMyrbca (aesBnauuns
3HaueHne Hyns). B wraTHOM pexunme aesBmauusi Hynst He
Hyn4, HC 6onee 0,5 HC
JNyy 1, YcuneHue TpakTta npu noucke curHana, ana Y3[
ycunenue W95,6 | nogKNIOYEHHOrO K AaHHbIM KremMmam B 1iyde 1
INyy 1, YcuneHue TpakTa npu noucke curHana, ans Y3[

ycuneHue W8,7
To xe onsa nyyeu
2,3,4

MNOOKIIOYEHHOIO K AaHHbIM Kremmam B nyye 1.
OTnuuma ycuneHna no opHomy nydy 6onee 16
eAVHNL roBOPAT O 3arpsdHeHHocTn Y3M.

OKHO noucka
curHana

MecTto roe HawmgeH cCurHan Cc  amnnuTygou wu
dopmon, 3agaHHbIMWU TMPU  MOUCKE  YCUIEHUS.
3Ha4eHne B yCNoBHbIX egnHuuax ot 63 go 65000.
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9.4 OkHO MeHIO «HacTpoeuHble napameTpbiy.

<:> HacTpoeuHble <:>
napameTpsl

B okHe [0CTynHbl Ans MpocMoTpa napameTpbl KoHdurypaumm

pacxogomepa.
MapameTp OnucaHue napameTpa
Qmax MakcumanbHbI 06bEMHBIN pacxos
Qmin MuHUManbHbI 00beMHbIV pacxod, Qmin # 0
L CpeaHsas anvHa akyctndeckon 6asbl Ans AByx Jydeun, M
g a CpegHun TaHTeHC yrna HakmnoHa ocen Y3 «
npogonbHon ocu Tpyobl MNP
420 CpegHun BHYTPEeHHMA anameTp TpybonpoBoga B
HOPMarnbHbIX YCITOBUSAX, MM
St LLlepoxoBaTtocTb cTeHOK Tpybonposoaa MNP, mm
Imp KonnyecTtso 3oHaUpyoWmMx nmnynecos (0T 1 go 5).
3agaHne Homepa anropnuTMa U3aMepeHus:
Ne OnucaHue anroputma
[atunk  TemnepaTypbl MNOAKIIOYEH, TOKOBbIN
2 | BbIXOOAHOW CUrHan nponopuuvoHaneH 06beMHOMY
Anropntm pacxogy
3 | Jatymk Temnepartypbl OTCYTCTBYET
Hatunk  TemnepaTtypbl MNOOKIOYEH, TOKOBbIN
4 | BbIXOOAHOM curHasm nponopunoHaneH MacCcoBOMY
pacxoay
Td 3afepKKa B 9JIEKTPOAKYCTUYECKOM TpaKTe, MKC
U1 YpoBeHb NePBOU NOYBOSTHbI NPUHATOrO CUrHana, MB
[Mporpammupyemoe 3HadeHne TemnepaTypbl cpeasbl, °C.
t cpeabl | YcTaHaBnmMBaeTcs npu OTCYTCTBUU aaTtyumka
TemnepaTypbl UK OLLINBKK N3MEpPEHUS TeMnepaTypbl
ae. be. ce KoadpdonumneHTol nonMHoma TemneparTypHoro
T paclunMpeHnsa CTeHOK TpybonpoBoga
KoadhdnumnmeHT koppekunm pasHOCTU BPEMEH MNPONEeTOB
Cd_Ct |oTt BHyTpeHHen TemnepaTypbl Cd t BblYMCIINTENBHOIO
bnoka pacxogomMmepa. YCTaHoBKa Npon3BoanTens
Td Ct KoadhdomumeHT koppekumn 3agepxku curHana B Y3/ npu
— N3MEHEHNN TemnepaTypbl cpeabl
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9.5 OKHO «KannbpoBoYHbIe NapamMeTpbI»

<:> Kannbposou
Hble <:>

napameTpbl

v

B okHe OOCTYIMHbI AnA NPpOoCMOTpPa napamMeTpbl KaJ'II/I6pOBKI/I.

MapameTp OnucaHune napameTpa
KoadhdomumeHT | O6wmnn koppektTupyowmm MHoxuteno ans [P
Km (koadhbpunumMeHT macwTabnpoBaHns)
TOYKM Touykn KannbpoBKM pacxogomMepa B MpoueHTax oT
kannbpoBku 1-7 | ananasoHa pacxoaoB Qmax — Qmin
Kn0 — Kn7 KannbpoBouHble  KO3(PUUMEHTBI B TOYKax
KoO — Ko7 KannbpoBKK Ansa NpsaMoro 1 peBepCUBHOIO NOTOKA

9.6 OkHO «Bbixoabi».

<:> Bbixoabl <:>
v

B okHe OOCTynHbI Ansi NPOCMOTPa NapamMeTpbl BbIXOA0B.

MapameTp OnucaHue napameTpa
3aBoackon | 3aBoackon Homep 4o 8 undp
HOMep
CeteBon | Agpec npubopa B cetm Modbus (1) npu cHATOM
agpec nepemblyke X6
CkopocTb | CKopocTb 0OMeHa AaHHbIMKU Yepe3 NHTepdeinc
obmeHa
Bec UM 3HayeHne Beca BbIXOAHOro umnynbsca. MakcumanbHas
YacToTa MMMyNbCOB He AomkHa npesbiwaTs 100 [y
Bpems OyHKUMA  CrhaXuBaHUs  pe3kux BbIGpocoB  Mpwu
ycpeaoHeHus | onykTyaumnax pacxoga. BbINONHAKTCA BblYMCHEHUS
Tar CKOJIb3SILLErO CpefHero 3a oTBeJEHHOE B OKHE BpeMs
PyHKUNA NCKIOYeHnsa BbIOOpOK  pacxoga C
[demndep | OTKIIOHEHMEM MpeBbLIWAWMM  yKa3aHHbln - %  OT

HaKoOMnJ1IeHHoro 3a nepmnoj BpemMeHun ycpeaHeHuna TAF
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9.7 OnucaHmne MeHI0 pacxogomMepoB C NUTaHUEM OT GaTapeu

9.7.1 MeHO umeeT oauH YypoBeHb. [lepemelleHne No MeHIo
OCYLLIECTBMNSIETCA B OAHOM HamnpaBneHUW, C MOMOLLbI0 KHOMKM P> Ha
nuueson naHenu. lNepeyeHb NHONUMPYEMBIX MapaMeTpOoB NpeacTaBrieH
B Tabnuue 16.

Tabnuua 16
EavHuubl YcnoBHoe
MapameTp g

n3MmepeHun obo3HavYeHue
O6bem M3 Vv
Obuiee Bpemsi paboThl Y H3
Bpema HopmanbHOM paboThl Y H1
O6beMHbIN pacxop, M3/ q
OwnbKu Err
Tekywine gata v Bpemd [rrr-Mm-yy
CocTogaHue onTonopTa Optoport

9.7.2 O6wmn BMAO nHaMKaTopa pacxogomepa:

BHHHHHBHH

kW TM¥h GJ _GCal °C

[Mpy NoAKMHOYEHNN HANPSXXEeHUA MMTaHNA UHOULUMPYETCHA CEPUNHBIN
Homep u Bepcus [MO.

NODC 00 IC )T
N (- X113

3atem B TeyeHne 1 MUHYTbI BbINOMNHSAETCS TecT apxuBa. [ocne
YCMELIHOro BbINOMHEHUSI TecTa HaKoMfeHHble 3Ha4yeHuss obbema
BbIBOAATCS HA MHAMKATOP M pacxoaoMep roToB K paboTe.

9.7.3 OKHO 1 MEH!IO - HaKOMMEeHHbI 06beM, (M°).

JZRN e e I Oy i |
4 ll_ _l L

H H E E E E E OkHo 2- Bpems paboTbl H3, (4).

OkHO 3 — Bpems paboTbl 6e3 owmnbok H1, (4).
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-1

R |
\ (

M3/h

N
(. (

M3/4.

OKHO 4 — MrHOBEHHbIN pacxof q,

Mpu q < g MHOVUMPYIOTCS HYNEBblE NOKa3aHWUs pacxoaa.

OKHO 5 — oLKnOKMN.

Err

E |Err BAE
L -

[AnarHocTnpoBaHHble OLIMOKM MHOMUMPYHOTCA MnocneaoBaTenbHO.

Mpwn otcyTcTBUM ownboK - nHauumnpyetca Err 0.

MepeyeHb owmnboOK npeacTasneH B Tabnuue 17.

Tabnuua 17

OwunobkKa

NMpuynHa ownoKN

CneactBue OWWLNOKHK

ErrFl-r - owwnbka
KaHana W3MepeHus
pacxoaa

OtcytctBne B Tpyde
XXNOKOCTU, UCKaXXeHne
curHana Y3[1

[MpekpallueHue
HakonfeHnss obbvema
n BpEMEHN
HopMarnbHOW paboThl
H1.

nuaukauna ErrBat u
HoMepa npubopa

Hanps»xeHnss baTapewu
no2,8B

ErrBat - ounbka no | HanpsikeHue Ha | HeT
HaMpPsXXeHUto batapee Huxe 3,2 B.

baTapeu

MNocnepoBatensbHas | CHUxXeHne [NpekpalieHne

HakonneHus obbema

OkHO 6 — nooyepegHasi UHOMKaUMS BpeMeHn B chopmaTe «4vacbl-
MUHYTbI» 1 AaTbl B bopmaTe «rof, Mecsil, YNCIo».

ar T
-
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OkHoO 7 — nHamkauusa skrtoveHna VIK nopta (ontonopTa).

I I R
N B N N 1% B NI B

Uepes UK nopT ¢ nomowbio VK ronoBkM MOXHO nNpoynTaTbh apXmBhbl
N MTHOBEHHbIE 3HAYEHUS.

Mpn pabote WK nopta npoBogHon wuHTepdenc RS-485
OTKIo4aeTcs.

Mpu 6e3penctBun WK nopta Gonee 15 ¢ nopT OTKM4YaeTcs,
pacxogomep nepexoauTt B OKHO 1 (HakonmneHHbI 00beM).

3aBoackasi HacTpomka Ans  CUUTbIBAHMA OaHHbIX: CKOPOCTb
cuntbiBaHus 2400 6oa, agpec 001.

9.7.4 Pacxogomep opmupyeT CYTOYHbIM U 4YacOBOM apXxmB C
rnyouHon:

- 1024 cyToK onsa XpaHeHNA CYTOYHbIX 3HAYeHUN;
- 1024 yacoB Onga XxpaHeHUs1 YacoBbIX 3HAYEHUM.

B CyTOYHbIX 1 YacOBbIX apXMBax XPaHATCA:
- HaKOMJEHHbIN 33 COOTBETCTBYIOLLUIA Nepuos 06beM, M>;
- obuwee Bpemsda paboTbl HapacTaloLWMM NTOroOM, \;
- BpemMs HopMarnbHoOW paboTbl HApacTakLUM UTOTOM, Y;
- oWwmMbKN KaHana pacxoaa 3a COOTBETCTBYHOLLNM Nepuos;
- OLLIMBKN KOHTPONS YPOBHA HaNpsxXeHns daTtapen.

UTeHne apxmBHbIX JaHHbIX nNpubopa OOCTYMHO 4epe3 nporpammy
BEpPXHero yposHd hmHome, pasmelleHHOW Ha canTe www.vogez.by,
pasgen «JokymeHTaumsa» => [NporpaMmmHoe obecnedeHue.

10 MOBEPKA

10.1 MNoBepka pacxogomepa BUPC-Y npoBoantca B COOTBETCTBUU
c metoaukon nosepku MPB MI1.3468-2022.

MeToanka npegocTaBnsaeTcs no 3akasy.

Hna pacxogoomepoB ot DN 15 no DN 150 npegycmoTpeH TOSbKO
nponueHon cnocob nosepku. Ona pacxogomepoB ¢ DN 200 n 6onee
npeaycMoTpPEH NPOMNMBHOM MM 6ecnponMBHON cNocob NOBEPKM.

O6opygoBaHue Aanst 0ecrnposiMBHOWM MNOBEPKM MOCTaBNsieTCs Mo
OoTAeNbHOMY 3aKaasy.

10.2 MexnoBepo4HbI NHTepBan - 48 mecaueB.
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11 NPABUNA TPAHCINMOPTUPOBAHUA U XPAHEHUA

11.1 Tlpn TpaHChoOpTUPOBAHMN W  MNOrPYy304HO-PaA3rPY304HbIX
paboTax He JonycKalTCs NOBPEXAEHUS 3aBOACKOWN YNAKOBKW, yaapbl C
MUKOBLIM ycKopeHnem 6onee 98 m/c?, Bubpauusa yactotor 10-500 My n
amnnutygoun 6onee 0,35 mm.

He ponyckaeTtcs npsamMoe nonagaHue Briarn Ha yrnakoBKY.

11.2 Pacxogomepbl BblOepXuBalT MpU TpPaHCNOPTMPOBaHUM B
3aKpbITbIX OTCEKaX NOOro TpaHcnopTa B 3aBOACKOWN YNaKOBKe:

— TemnepaTtypy okpyxatowen cpeabl oT MuHyc 50 °C go nntoc 70 °C;
— OTHOCUTESbHYIO BnaxHocTb npu Temnepatype 35 °C 0o 95+ 3 %

11.3 XpaHutb pacxogomepbl cnefyeT B 3aBOLACKOW YnakoBKe B
nomMmewieHnn ¢ ycrosmamn, cootseTcTByrowmmMn rpynne 3 no FOCT
15150. B nomellueHMn He OOSMKHO BObITb arpecCuBHbIX NMapoB U rasos
paspyLwarLmnx Metannsl 1 N3onaumio.

12 YTUITU3ALUA

12.1 Pacxogomepbl yTUIN3UPYIOTCA MOCne NPUHATUS peLUueHus O
HEBO3MOXHOCTU  UNM  HeuenecoobpasHOCTM UMX peMOHTa  unu
HeJoNMyCTUMOCTM UX JarbHEeWLLen aKcnyaTaunm.

12.2 [lepcoHan, npoBOAAWNMKA YTUNU3AUMIO, [OOSMKEH UMETb
Heobxoaumyto KBanuukaumo, NPONTU COOTBETCTBYIOLWEE 0byYeHne n
cobntogaTb Bce TpeboBaHnA 6Ge3onacHoOCTU Tpyaa.

12.3 Y3nbl U 35IeMEHTbl pacxo4oMepoB Npu yTunusaunmm SOSHKHbI
ObITb CrpynnupoBaHbl NO BMAaM mMatepuanoB (yrnepoaucras crtanb,
HepXXaBeloLas cTarb, UBETHbIE MeTansbl, pe3vHa, ptoponsacT gpyrue
nonMMepbl N T.4.) B 3aBUCUMOCTU OT OEWCTBYIOLLMX HA HUX MNpaBun
yTunmsaumu.

12.4 Ytnnunszauus 4depHbix metannoB - no NOCT 2787, uBeTHbIX
meTannosB n cnnasoB - No NOCT 1639, pe3anHOBLIX U NNacTMaccoBbIX
komnnektyowmx - no FOCT 30774.
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NMPUNOXEHNE A.

BuO YACTEU PACXOOMEPOB,
YCTAHOBO4YHbBIE N MACCOIABAPUTHBIE
XAPAKTEPUCTUKHA

Pacxopnomepsbl ucnonHeHus C ¢ pe3b60BbIM
npucoeguHeHUeM U cTeneHblo 3awmnTbl IP65

» 74 s - 89 K
_ — |
;I
|| | ] T !
Sy npny py
e s / I%{\I
@F'—'@- ---------- o i - E\'}'J;H -
= {] [} = .
/ L - |
/ Mecta ycranosku TCI a)
74 8y
- 00
e

mll‘ H—1s

I L \\ i
Tabnuua A.1
Pa3mepbl, He bonee, Mm Macca,
Pesbba L D H PucyHOK Kr
G 110 22 95 ) 0,8
G1” 130 28 102 1,0
G147 260 35 132 3,0
G 14" 260 40 140 0) 4,5
G2” 300 o4 146 5,0

PucyHok A.1. Pacxogomepbl ucnonHennss C ¢ pe3bboBbLIM
NpUcoeaNHEHNEM.
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NMPOAOOIMXKEHNE MNMPUNOXXEHUA A

Pacxognomepbl nucnosnHeHus C ¢ onaHueBbIM
npucoeguHeHUeM U cTeneHblo 3awmnTbl IP65

74 89
n
S . @ | | @ ]
, L]
Tabnuua A.2
DN Pasmepbl, MM Macca,
L D D1 d1 (n) H Kr
15 165 95 65 14 (4) 125 1,1
20 190 105 75 14 (4) 135 1,2
25 260 114 85 14 (4) 160 5,9
32 260 135 100 18 (4) 175 7,0
40 300 145 110 18 (4) 180 7,7
50 270 160 125 18 (4) 190 8,1
65 300 180 145 18 (4) 210 11,8
80 300 195 160 18 (4) 220 12,1
100 360 215 180 18 (8) 235 15
100 [300] 215 180 18 (8) 235 [14,8]
Paamepsbl L ykasaHbl ana PN 1,6. Pasmep B kBagpaTHbIX CKOBKax — onuus

PucyHok A.2 Pacxogomepbl wucnonHeHuss C ¢ cnaHueBbIM
NpUCcCoeaNHEHNEM.
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NMPOAOOIMXKEHNE MNMPUNOXXEHUA A

Pacxognomepsbl nucnonHeHus C ¢ onaHueBbIM
npucoegnHeHUEM n cTeneHblo 3awunTbl IP67

219 . 55

159
@\I
Iy
W
&

d?

| n omé.
it | I 72N
He)l @ “(‘{(:; R
_/
; |

Tabnuua A.3
DN Pasmepbl, MM Macca,

L D D1 d1 (n) H Kr
15 165 95 65 14 (4) 380 1,1
20 190 105 75 14 (4) 385 1,2
25 260 114 85 14 (4) 390 5,9
32 260 135 100 18 (4) 400 7,0
40 300 145 110 18 (4) 410 7,7
50 270 160 125 18 (4) 420 8,1
65 300 180 145 18 (4) 440 11,8
80 300 195 160 18 (4) 450 12,1
100 350 215 180 18 (8) 465 15
100 [300] 215 180 18 (8) 465 [14,8]

Paamepsbl L ykasaHbl ana PN 1,6. Pasamep B kBagpaTHbIX CKOBKax — onuums.

PucyHok A.3 Pacxogomepbl ucnonHennss C ¢ dnaHueBbIM
NpUCcCoeaNHEHNEM.
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NMPOAOOIMXKEHNE MNMPUNOXXEHUA A

Pacxopgomepbl nucnonHeHus Il c ogHony4yeBbIM
30HOUpOBaHNEM

219

 y

MecTo nnombuposaHus

Tabnuuya A.4
DN Pa3mepsbl, He bonee, MM Kon-Bo HdnameTp
L D D1 H oTBepcTun, N | otBepCcTUn,d1

40 300 145 | 110 | 415 412 1812

50 400 155 | 125 | 430 41.2 18172

65 400 180 | 145 | 450 47 (8)? 1812

80 500 195 | 160 | 465 471 (8)? 1812

100 500 215 | 180 | 480 8" (8)? 181(22)?
125 500 245 | 210 | 510 8" (8)? 18"(26)?
150 600 280 | 240 | 540 8" (8)? 221(26)?
200 600 335 | 295 | 600 121(12)? 221(26)?
250 600 405 | 355 | 660 121(12)? 26"(30)?
300 600 460 | 410 | 710 12'(16)? 26"(33)?
350 700 520 | 470 | 770 167(16)? 26"(33)?
400 800 580 | 525 | 820 167(16)? 30"(33)?
500 850 710 | 650 | 940 201(20)? 33"(39)?
600 900 840 | 770 | 1055| 20'(20)? 39"(39)?

Dna PN16; 2 na PN25.

PucyHok A.4 Pacxogomep ¢ BeEpTUKanbHbIM pacnonoxeHnem M.
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NPOOOIKEHNE MNMPUINTOXEHUA A

Pacxonomepbl ncnonHeHus N ¢ AoByxny4yeBbIM

3oHAMpoBaHUeM
219 _ , 159

219 , 99
‘ | I

MecTo
nnombupoBaHua T

159

MecTo
nnombupoBanna Y3 |

noms
PucyHok A.6 Pacxogomep ¢ BepTUKanbHbIM pasmelleHnem 3M.
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NMPOAOOIMXKEHNE MNMPUNOXXEHUA A

Tabnuua A.5 [abapuTHble
MHOIoMy4YeBbIX pacxogoMepoB UCNonHeHns [

7

YyCTaHOBOYHbIE pa3Mepbl

DN Pa3mepsbl, He bonee, MM Kon-Bo Avawvetp
L D D1 H | otBepctuii,n | oTBEPCTMIA,d
40 600 145 110 | 415 412 1812
50 500 155 125 | 430 412 1812
65 500 180 145 | 450 47 (8)? 1812
80 500 195 160 | 465 471 (8)? 1812
100 500 215 180 | 480 8" (8)? 181(22)?
125 600 245 210 | 510 8" (8)? 18"(26)?
150 600 280 240 | 540 8" (8)? 221(26)?
200 700 335 295 | 600 121(12)? 221(26)?
250 700 405 355 | 660 121(12)? 26'(30)?
300 700 460 410 | 710 127(16)? 26"(33)?
350 800 520 470 | 770 167(16)? 26"(33)?
400 900 580 525 | 820 167(16)? 30"(33)?
450 900 580 525 | 880 16(16)? 30"(33)?
500 1000 710 650 | 940 20"(20)? 33"(39)?
600 1000 840 770 | 1055 [ 20'(20)? 39"(39)?
700 1100 910 840 | 1135 [ 20'(20)? 39'(39)?
800 1200 1020 | 950 | 1240 | 24"(24)? 39'(45)?
1000 1200 1255 1170 | 1460 28’ 45"
1200 1400 1485 1390 | 1670 32 52

Dna PN16; 2 Ona PN25.

Tabnunua A.6 Macca pacxogomepoB ucnonHenus I

DN Macca, kr DN Macca, kr DN Macca, kr
40r1 8,2 250 1 60 900 I 450
50 T1 9,0 300 I 72 1000 I 540
65 1 20 350 I 95 1200 I 620
80 Tl 12 400 I 135 1400 I1 750
100 I 17 500 1 205 1600 I1 850
125 11 22 600 I 270 1800 1 950
150 I 28 700 I 295 2000 1 1000
200 I 39 800 I 350
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NMPOAOOIMKEHNE MNMPUNOXXEHUA A

Pacxogomepbl ucnonHeHus K

MecTo
nnomdbuposaHua Y3

PucyHok A.7. Pacxogomep ncnonHenms K

Tabnuua A.7 Pasmepbl n macca pacxogomMepoB ncnosiHeHus K

dnaHueBoe
NPUCOEANHEHNE Pasmeptl, He 6onee, MM n d ote, | Macca,

DN L D | D1 H B |°™® | MM KT

50/1, 50/2 195 | 155 | 125 | 185 | 325 | 4 18 8,4
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MPOOOIMKEHUE NPUNOXXEHUA A
MOHTaXHbIW KOMMNMEKT ANns pe3b60BOro npucoeanHeHus

["anka HakmngHas

B S
77
| ]
D
(0]
! /]
Tabnuuya A.8
PesbboBoe Pasmepbl, MM
npucoegnHeHne G” B D S
34 14 - 30
1 18 - 38
14 25 53 49
11/2 25 58 54
2 25 70 65
LTyuep
G3/4", G 1" G la-G2'
| 15575759 I
)|~
1 A, '
r & f
L1 ZL L1 |
L2 " L2 _
Tabnuua A.9
Pe3bboBoe Pasmepbl, MM
npucoeguHeHve G d1 d2 d3 L1 L2
34 14 G% 24 26 30
1 20 G1 30 43 45
14 25 29 38 24 30
11/5 32 36 44 24 30
2 40 47 56 63 69

B MOHTaXHbI KOMMSIEKT BKITHOYEHbI MPOKIagKun.
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NPUNOXXEHNE B
B SNEKTPOHHbIX MOOYNEN

i e e e

o

-

Heycton- | Tpybonpo- [Hencnpas
Pexum | Hopma| Rev |q<qww| umeemt | BOgnyct, | Hoctb
) notok > 2¢| q>1,1qvakc | Nnpubopa
VD3 < + +/— + OpHokpaTHO - -
Kp\a/%_z:m 3aroparTcs
3eeHbli +/— + + Vi racryt - -
MMnyrnbCHBbI
VIBB)I/:IXOLI, nmn nmn 1 1 1 0
bIXO
«Pesep%» 1 0 1 1 1 1
TokoBbIl 4- 4-
2MA
BbIXOA 20mA | 20mA 4mA M >20MA 2MA
(+) - cBeTnTCA NOCTOAHHO; (+/-) - MmuraeT; (=) - He cBeTUTCA; (MMN) -

UMnynbebl; 1- nornyeckas egmHuua; 0 - TOrMYECKUn Horb.

PucyHok B.1 Bug OM u Tabnuua OMarHOCTUKM PacxogoMEpPOB C

oaHoJ1y4eBbIM 30HAOAMPOBaAHMEM C KleéMMaMin BHELLUHUNX NOAKNOYEHNN C
mMoadynemM TOKOBOIro Bbixoada.
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NMPOAOITMKEHUNE MNMPUNOXXEHUA B

VD10 X6

O ES'485 Tok. EE|I_X

B

AL—

Beix.1Beix.2 / TCHN
-_—t -+ L

o040

W) ) )

ojajo

&

=] [=] =1 I=]

= EE
E R (Pt 500)

VD3

O, 0O

VD4 O
M}'

5

)

1- KnemMMHbIU pasbemM ariekmporiumaHusi pacxooomepa
2- KnemmMHbIlU pasbem uHmepghetica RS-485 u mokogoeo ebixo0a

3- KnemmMHbIU pasbem OUCKpPeMmMHbIX 8bIX0008

VD6

4- KneMmHbIlU pa3bem nooKnoYeHUss mepmornpeobpaszosamerns Pt 500
5- lndukamopHsbit (VD10 - Unum) u QuagHocmuyeckue ceemoouodbl
6- Mecma nnombuposaHusi (UHMbI KpereHus rniamsi).

. | Tpy6onposog | Heucnpas-
= H 1R HeyCTOVM nycT, HeT HOCTb
€XUM | HopMa [q <Qmin "€V (q > Qmax qVC')BEC’)M curHana Ha natyuka
MOTOK [ 5 aHoMm nyye [remneparypsbl
VD4zen | +/- + - - -
VD3xkp + +/—- - - -
VD5 — - - + -
VD6 — - - - +
VD7 - - +/— - -
VMn.BBIX.| MMN nmMn 0 1 nmn
T U
RO 420 | 4MmA (420 2MA | 2MA | 2MA | 4-20 MA
BBIXO/[

(+) - cBeTnTCA NOCTOSIHHO; (+/-) - muraeT; (=) - He cBeTUTCA; (MMN)

- UMNYIbChbl;

1 - nornyeckas egnHuua; 0 - NOrM4YeCcKUn Horb.

PucyHok B.3 Bug OM n tabnuua AnarHOCTUKM pacxogomepa C
MHOrONy4YeBbIM 30HANPOBaHMEM 6€3 Moaynsa UHOUKaLMUM.
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[MPOAOJDKEHUE ITPUJIOXEHHMA b

O O

Beix.1Beix.2 TCN
—_— -

ajojojo O

= 5
R (Pt 500) o/

1- KnemmMHbIU pasbem uHmepgetca RS-485 u mokogoeo ebixoda

2- KneMmMHbIU pasbem OUCKpPemMHbIX 8bIX0008

3- KneMMHbIU pa3beM rnodkndeHust mepmoripeobpaszosameris Pt 500
4- KneMmHbIU pa3bem ariekmpornumaHusi pacxoodomepa

5- Mecma nnombupogaHusi (8UHMbI KperfieHus rniamsi)

PucyHok bB.4 Bmg OM pacxogomepa C  MHOrosiydeBbiM
30HOMpPOBaHMEM C YCTAaHOBJIEHHbIM MoAyieM UHAUKaLUN.

Ceetoguoabl OMArHOCTUKM B 9TOW  KOMIMMEKTauuMmM MOryT He
ycTaHaBnmBaTbCAa. KnemmHbin pasbem nutaHua X17.1 (4) B 9TOM
KOMMNeKTauum yctaHaBnmBaeTCcd Ha Moayrne uHankaumu.
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NMPUNOXEHWE B

TPEBEOBAHUA K NPAMONMHEUHBIM YYACTKAM
TPYBOMNPOBOOA

[ns pacxogomMepoB ¢ oAHONY4YeBbIM 30HANPOBaHMEM

Ho MNP, |Mocne Mr1P,
MecTHOe conpoTusneHue DN, DN,
He MeHee | He MeHee

MNP ncnonHeHune C DN 15 100

['Mnb3a TepmomeTpa d < 0.1 DN 5
Bce ocTanbHble MECTHbIE 5 3
COMNPOTUBIIEHUS
MNP ncnonHexnue N DN 40 — 2000
['Mnb3a TepmomeTpa d < 0.1 DN 5 0
[MonHOCTbIO OTKPbITbIN 0 0

NONMHOMNPOXOAHbIW LLAPOBbIN KpaH

OtBoa 90°, TPOWMHUK, CYXXEHMe MNOTOKa
(KOHYCcHOCTb < 8°)

PacwupeHne notoka (KOHYCHOCTb >8°),
CUMMETPUYHLIA BXOga B Tpydby nocrne
€MKOCTH, rpa3eBuK, He 6oree AByx OTBOOOB 15 3
2D (B OQHOM NNOCKOCTWU, NMPU PacCTOAHUM
mexay Humn meHee 15 DN)

[1Ba n 6onee otBogoB 3D, MOMHOCTbLIO

OTKpbITas 3aBUXKa (BEHTUND),
CMeLuMBaloWmMecss MNOTOKM C  pasfnyHbIMU
Temnepatypamu (At > 10°C), coBmMeLLEeHHbIe 20 3

MECTHblE COMPOTUBIIEHUSA (COBMELLEHHbLIMU
cymTarTCs MECTHble  COMpPOTUBNEHWS,
paccTtoaHne mexay kotopbiMn < 15 DN)

Hacoc, perynupytowmn knanaH 30 3

MMAP wucnonHeHus K

He

Bce BUAObLI MECTHbLIX CONPOTUBIIEHUN 5
HOpMUpYeTCA

OTKNOHEHME BHYTPEHHEro AuameTpa npsiMbiXx ydacTkoB oT DN
pacxogomepa He 6onee 4 %. OTKNOHEHWE OT COOCHOCTU MpPAMbIX
y4yacTkoB TpybornpoBoaa u pacxogomepa He bonee 4 % ot DN.

Mpn HEBO3MOXHOCTM BbINOMNHEHUS TpeboBaHMI K MPSIMbIM
yyacTkam Tpy6onpoBoaos., pekomMeHayeTcs Mcrnonb3oBaThb
CTPyeBbINPAMUTENN.
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NMPOOOIMKEHNE NPUNOXEHNA B
[ns pacxoqoMepoB C MHOroJly4eBbIM 30HOMPOBAHUEM

[MpamMon y4acTok, He meHee

o pacxopgomepa, DN

MecTHOe conpoTuBIiEHNE
PekomeHay- | HonycTu-

€eMblIN MbI
MNP ncnonHenus N DN 50-2000
['Mnb3a TepmomeTpa d < 0.1DN 3 1
[MONHOCTBLIO OTKPLITHIN MONHOMNPOXOAHbLIN 0 0
LLapOBbIN KpaH
KoneHo 90°, TponHuK, cykeHne noToka 10 3

(KOHYCHOCTb <8°)

PacwupeHne noTtoka (KOHYCHOCTb >8°),

CUMMETPUYHBLIA  BXO4 B Tpyby nocne
€MKOCTU, IPA3EBUK, rpynna KoneH B OOHOM 15 10
NSOCKOCTU (rpynnon cumtaTb HaAbOp KomeH
npu pacctostHun mexgy Hummn < 15 DN)

pynna koneH B pasHbIX MAOCKOCTSIX,
NOSTHOCTBbIO OTKPbITast 3agBWXKKa (BEHTUIIb)
CMeLuMBaloWmMecss MNOTOKM C  pasfnyHbIMU

Temnepatypamn (At>10°C), coBMeLLeHHble 20 15
MECTHblE COMPOTMBNEHNSA (COBMELLEHHBLIMU

cunTaTtb MeCTHble COMNpPOTMBNEHNA,

paccToaHne mexay KotopbiMn < 15 DN)

Hacoc, perynupyowmnm knanaH, 3agBmxka 30 20

lNMocne pacxoaomepa

[1na MeCTHbIX CONPOTMUBIIEHUI NO M. 2 3 1
[ns MeCTHbIX CONPOTUBIIEHMI MO 1.3-6 3 —

NMpumeyaHua. 1 OTKNOHEHME BHYTPEHHEro AuameTpa npsiMbIX
yyactkoB oT DN pacxogomepa He 6onee 4 %. OTKNOHeHMe OT
COOCHOCTU NPSAMbIX y4acTKOB TpybonpoBoaa u pacxogomepa He bonee
4 % ot DN.

2 B T1abnuuax npuBedeHbl MMHUMANIbHO BO3MOXHbI€ ONUHbI
NPSAMOJIMHENHBIX y4acTKoB. [py NPOEKTMPOBaHMM U MOHTaxe cnegyet
npegycMaTpmBaTb MaKCUMaribHO BO3MOXHbI€ ASTMHbI NPSMOJTIMHENHbIX
Y4aCTKOB MCXOASA U3 KOHKPETHbIX YCITOBMA MOHTaXa.

3 Tllpn HEBO3MOXHOCTM BbIMNOSIHEHUS TpPeboBaHUM K MPAMbIM
y4yacTkam TpybonpoBoados., pekoMeHayeTcs McnonbL30BaThb
CTPYEBbINPSMUTENN.
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NMPUNOXEHWE I

UHO®OPMALIUA O NUTUEBOW BATAPEE
(Mo goaHHbLIM Npou3BoanTena batapen)

Pa3mep C

Twvn Li-SOCI2
HomuHanbHas emkocTb, A'v 9
HomunHanbHoe HanpshxeHue, B 3.6
MakcumanbHbIN NOCTOAHHBLIW TOK, A 0,13
[[abapuTtbl, MM 26,2x52.4
[nana3soH pabounx Temnepatyp, °C oT MuHyc 55 go nntoc 70

BHumaHume. [pu akcnnyaTauum He gonyckaTb HarpeBaHus batapeu
Ao TemnepaTtypsbl 6onee +55 °C.

3aBUCUMOCTb EMKOCTU U HanpsbkeHust batapen oT TemnepaTypsbl
OKpyXatoLlen cpeabl npeacrasrieHa Ha rpaduke.

3aBUCUMOCTL EMKOCTU U HANPSXKEHUS
GaTapeu oT TeMnepaTypsl

Hanpaxenwe, B

0.01 0.1 1 10 100
EmkocTe. A4

Pac4yeTHbIn Ccpok cnyxObl GaTtapen ©Oatapen B 3aBUCMMOCTM OT
TemMnepaTypbl OKpyXatroLlen cpeabl

Temnepatypa °C Cpok cnyx6bl baTtapen, net
+20 7
+45 4
+55 3
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NMPUNOXXEHWE L.

UHCTPYKLUUA MO USMEHEHUIO NMOJNIOXXEHUA M.

[na nameHeHnsa nonoxeHus (noBopoTa) anekTPoHHOro moayns (OM)
pacxogomepa-cyetunka BUPC-Y oTHocuTenbHo npogonsHon ocu MNINP
BbIMNOSTHUTL CneaytoLiye onepauumu.

[aeyvHbIM Kntoyom Ha 10 oTBepHyTb ABa 6onta M6 kpenneHna OM k
MrP (pucyHok 1). bBonTbl HaxogsaATcs CHU3Y Kopnyca pa3beMos.
AKKypaTHbIM BUXeHneM Beepx otaennts M ot lNIM1P.

Bontbl M6 (2wwT) BuHTbl M3 (4wT) KonbLo pe3nHoBoe

PucyHok [1.1. Kopnyc pasbemoB ¢ PucyHok [0.2. lNnata KneMMHbIX
6ontammn M6 (2wT) pasbemMoB ¢ BUHTamMu M3 (4LwT).

BHyTpn Kpyrnoro kopnyca Ha [P HaxoodaTca nedaTHble nnaTthl
pasbeMHbIX COEAMHEHUN - HWXKHAS (PUCYHOK 2) U BepXHAA (He
nokasaHa).

OteepTkon pasmepom PH1 oTBepHyTb BCce 4eTblpe BUHTA M3 u
akkypaTHO, 4yToObl He NoBpeanTb NpUnasiHHble CHU3Y K nnate kabenwu,
NOBEPHYTb NeYyaTHyl nnarty sBnpaso unn eBneso Ha 180 rpagycos Ao
coBnageHus OTBEPCTUI B NnnaTe C OTBEPCTUAMMU B CTOMKAX Nog niaTomn.
AKKypaTHO 3aBEPHYTb BCe YeTbipe BUHTaA M3.

YctaHosutb OM Ha [NINP, cnegs, 4tobbl BEpxHUE pasbeMbl Ha OM n
HWXHUe pasbeMbl Ha [P coBnanu, n ynnoTHUTENbLHOE pe3nHOBOEe
KOSbLIO Haxoaunock B nase. 3aBepHyTb 60nTbl M6 (2wWT) Ha MecTo.
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NMPUNOXXEHWE E
PACLUM®POBKA OE03HAYEHNA CEPUN

1) MNMepBas undpa koga - COOTBETCTBME CTaHAAPTY:
1xxx - cootBetctByeT [OCT ISO 4064-2017 «CyeTymnku
XONOAHOU U ropsivyen Boabl»;
2xxx - cootBeTcTBYeT [OCT EN 1434-2018 «TennocyeT4nkm»;
3xxx - cootBetctByeT OCT ISO 4064-2017, TOCT EN 1434-
2018 ogHoBpemeHHo n TY BY 101138220.017-2016 «Pacxogomepbl-
cYeT4MKK ynbTpassykosble BUPC-Y» B YacTu norpeLHocCTu.

2) BTopasi umdpa koga - oTHoweHue pacxonoB Qs/Q1 (qp/qi):
x1xx - Qa/Q1(qp/qi) = 160;
x2xx - Q3/Q1(qp/qi) = 100;
x3xx - Q3/Q1(qp/qi) = 80 ana cepun 1300
Q3/Q1(gp/qi) = 50 ans cepun 2300
x4xXx - 3ape3epBMpoOBaHO
x5xx - Q3/Q1(qp/qi) = 20 gna cepum 1510
Q3/Q1(gp/qi) = 10 ans cepun 2510
3) Tpetbs uucpa kopga - MakcumasnbHas TemnepaTypa
N3MEPSIEMON XNOKOCTU:
xx0x — cooTBeTcTBYET Temnepatype 150 °C
xx1x — cooTBeTcTBYET Temnepatype 50 °C
4) YeTtBepTasa undpa koga - HOMUHanNbHOE AaBrieHue:
xxx0 — naBneHne He npesbliwaeT 2,5 Mla;
xxx1 — gaBneHune He npesbiwaeT 6,3 Mna.
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NMPUNOXEHWE U
OUANA3OHbI PACXOOOB AN CEPUM 1xxx 1 2xxx

[nanasoHbl pacxogoB, ucnonHenuna [MNP, HoMuHanbHbIE
avameTpbl ona cepun pacxogomepon 1xxx, coorsetctaytowmx [OCT
ISO 4064-1

Tabnuua .1

MNpucoeanHenue | Mynuman | Mepe- [Homunans Mocro- | Maxcu- Knacc
o o o AHHbIN MarlbHbI
P dnanewl bHbIU XOOHbIN HbIN DaCX0 i notepu Ap,
PesbBal Pacxoa | pacxop | pacxop n pacxos npwu
DN Q1, M\u | Qz2, M\u | Qn, M\u Q3. v2\a| Qu, M\ Q=Q3,xPa
Cepusa 11xx
15 G% | 0,0156| 0,025 | 1,75 | 2,5 | 3,125 | 10, 25
20 G1 0,025 | 0,04 2,8 4,0 5,0 16, 25
25 G% | 0,039 | 0,063 | 4,41 6,3 | 7,875
32 G | 0,0625| 0,1 7,0 10,0 | 12,5 25
C 40 G2 0,1 0,16 11,2 | 16,0 20
50 - 0,156 | 0,25 | 17,5 | 25,0 | 31,25
65 - 0,25 0,4 28,0 | 40,0 50 16
80 - 0,393 | 0,63 | 44,1 | 63,0 | 78,75
100 - 0,625 1,0 70,0 [100,0| 125
Cepusa 13xx
K 50/1 - 0,08 0,13 4.4 6,3 8,0 o5
50/2 - 0,125 | 0,20 7,0 10 12,5
15 G% | 0,031 | 0,050 1,8 2,5 3,0 10, 25
20 G1 0,050 | 0,080 | 2,8 4,0 5,0 16, 25
25 | G1% | 0,08 0,13 4.4 6,3 8,0
32 |G1%2] 0,125 | 0,20 7,0 10,0 | 12,5 25
C 40 G2 0,20 0,32 11,2 | 16,0 | 20,0
50 - 0,31 0,50 17,5 | 25,0 | 31,3
65 - 0,50 0,80 | 28,0 | 40,0 | 50,0 16
80 - 0,8 1,3 441 |1 63,0 | 80,0
100 - 1,25 2,0 70,0 100,0| 125,0
40 G2 0,5 0,8 28,0 40 50
50 - 0,80 1,26 | 44,1 | 63,0 | 80,0
65 - 1,25 2,0 70,0 [100,0| 125,0
[ 80 - 2,0 3,2 112,0 |160,0| 200,0 10
100 - 3,1 5,0 175,0 1250,0| 312,5
125 - 5,0 8,0 | 280,0 |400,0| 500,0
150 - 8,0 13,0 | 441,0 |630,0| 800,0
200 - 12,5 20,0 | 700,0 | 1000| 1250
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MpogomkeHne Tabnunubl N.1

NPOOOIPKEHUE MPUTNTOXEHNA U

Knacc

[MpucoeavHeHne | Munu- | Mepe- | Homu- | Mocto- | Maken-
MarnbHbl | XOZHbI |HanbHbIN | SHHBIM |ManbHbI | TOTEPY
MNP |dnanew Pesn6a |7 Pacxon | pacxon | pacxon | pacxon | pacxon | A2BNEHM
DN Q1, v\u | Q2,M>\u | Qn, M\u | Q3,M>\u | Q4, M*\u Sﬁ%&%ﬁ
250 - 20,0 | 32,0 | 1120 | 1600 | 2000
300 - 31,3 | 50,0 | 1750 | 2500 | 3125
350 - 31,3 | 50,0 | 1750 | 2500 | 3125
400 - 50,0 | 80,0 | 2800 | 4000 | 5000
450 - 50,0 | 80,0 | 2800 | 4000 | 5000
500 - 80,0 | 126,0 | 4410 | 6300 | 8000
600 - 125,0 | 200,0 | 7000 {10000 | 12500
M 700 - 125,0 | 200,0 | 7000 {10000 | 12500 10

800 - 200,0 | 320,0 | 11200 {16000 | 20000
900 - 200,0 | 320,0 | 11200 {16000 | 20000
1000 - 312,5 | 500,0 | 17500 [25000 | 31250
1200 - 500,0 [ 800,0 | 28000 [40000 | 50000
1400 - 500,0 | 800,0 | 28000 {40000 | 50000
1600 - 800,0 | 1260 | 44100 |[63000 | 80000
1800 - 800,0 | 1260 | 44100 |[63000 | 80000
2000 - 1250 | 2000 | 70000 | 100000 125000

MpumeyaHue: cepbiM POHOM BblAeNeHbl HOMUHaNbHbIE AnamMeTpbl
ANS KOTOPbIX BO3MOXHO NMUTaHWE OT NUTUEBON GaTapew.
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NPOOOIPKEHUE MPUTNTOXEHNA U

[nanasoHsbl

pacxooB.,

NCMOJIHEHUA

Mrip,

HOMWHaAllbHbIE

AvameTpbl, ansa cepun 2XXX, cootsetctytowmx OCT EN 1434,
npeactasneHbl B Tabnuue N.2.

Tabnuua N.2
ﬂpmcoeﬂMHeHme MuHn- Mepe- MNocTo- Makcu- MoTeps
Mn ManbHbIN XOAHbIN SIHHbIN MarnbHbI | naBneHus
P dnaHel, Pean6a| Pacxon pacxof pacxoq, pacxof Ap, npu
DN qi, M\u | qt, M3\4 | Qp, M\u | Qs, M3\u [q=qp,klTa
Cepusna 22xx
15 G% | 0,016 - 1,6 3,2 10
20 G1 0,025 - 2,5 5,0 10
25 G1% | 0,040 - 4,0 8,0 12
32 G1% | 0,063 - 6,3 12,6 7,5
C 40 G2 0,100 - 10,0 20,0 10
50 - 0,160 - 16,0 32,0 6,2
65 - 0,250 - 25,0 50,0 6,0
80 - 0,400 - 40,0 80,0 6,5
100 - 0,630 - 63,0 126,0 5,0
Cepua 23xx
K 50/1 - 0,08 0,32 4.0 8,0 4,5
50/2 - 0,13 0,5 6,3 12,5 9,5
15 G%a 0,03 0,12 1,5 3,0 10
20 G1 0,05 0,20 2,5 5,0 10
25 G1% | 0,08 0,32 4,0 8,0 12
32 G1% | 0,13 0,5 6,3 12,5 7,5
C 40 G2 0,20 0,8 10,0 20,0 10
50 - 0,32 1,3 16,0 32,0 6,2
65 - 0,5 2,0 25,0 50,0 6,0
80 - 0,8 3,2 40,0 80,0 6,5
100 - 1,25 5,0 62,5 125,0 5,0
40 G2 0,45 1,8 22,5 45,0
50 - 0,7 2,8 35,0 70,0
M 65 - 1,2 4,8 60,0 120,0
80 - 1,8 7,2 90,0 180,0 o5
100 - 2,8 11,0 140,0 | 280,0 ’
125 - 4,5 18,0 225,0 | 450,0
150 - 6,3 25,0 315,0 | 630,0
200 - 12,0 48,0 600,0 1200
250 - 18,0 72,0 900,0 1800
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NPOOOIPKEHUE MPUTNTOXEHNA U

NMpopomkenne Tabnuubl N.2
MpucoegnHenne| MuHu- Mepe- MocTo- Makcu- [oTeps
n MarnbHbIN | XOOHbIN AHHbIN MaJIbHBIA | naBieHus
p |PnaHeu|p . 6-| pacxon | pacxoam | pacxom | pacxox | Ap,mpu
DN gi, M3 | gt M3\ | gp, MA\4 | Qs, M4 |g=Qp,kTa
Cepusa 23xx

300 - 25,0 100,0 1250 2500

350 - 35,0 140,0 1750 3500

400 - 45,0 180,0 | 2250 4500

450 60,0 240,0 | 3000 6000

500 - 70,0 280,0 | 3500 7000

600 - 100,0 | 400,0 | 5000 | 10000

700 - 140,0 | 560,0 | 7000 | 14000

M 800 - 180,0 720,0 | 9000 | 18000 2,5

900 - 250,0 1000 | 12500 | 25000

1000 - 280,0 1120 | 14000 | 28000

1200 - 400,0 1600 | 20000 | 40000

1400 - 600,0 2400 | 30000 | 60000

1600 - 700,0 2800 | 35000 | 70000

1800 - 900,0 3600 | 45000 | 90000

2000 - 1200,0 | 4800 | 60000 | 120000

CepbiM (OOHOM BblAeNneHbl HOMUHaNbHbIE AnaMeTpbl AN KOTOPbIX
BO3MOXHO NUTaHWe oT NuTMeBon batapew.
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NPUNOXXEHWME K
NOTEPU OABJIEHUA HA MNP

DN 15

OMN 15Hm

ON 20
DM 25

Ap, Kla 13 kMa DN 15
12
12 klla DN 20
10
3 8,0 klla DN 25
5 7,0 kMa DN 32—4——
4 / —+—DN 32
5 2.8 Kla DN 15 Hx
0 -_—
qi gt dp Pacxopg

PucyHok K.1. MNoTtepu pgasnenuns ans DN 15 — 32, MNP ncnonHenus C

DN 40

101 &p, kMa 2.9 8 kMa DN 40
8
7.0 ka DN 80
A 6.5 KTla DN 50
5.0 KMa DN 65—

/4

2 Z

0 " //

qi qt gp Pacxon

DN 50

) /5,0 kla DN 100

DN B5
DN 80

——DN 100

PucyHok K.2. MNoTtepu gaenexus ans DN 40 — 100, MNP ucnonHeHna C
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NPUNOXEHUE J1

POPMA 3AKA3A
O6o03HayYeHne pacxoaomepa ¢ OAHONYy4YeBbIM 30HAUPOBaHNEM

1 2 |3/4 |5/6 |7 |89 |10 11 |12 (13|14 |15

XXXX-X [ XXX [ X [ XX [ X | XX [ XX [ X | XX | XXX | XXXX | XX | XX XX XX

BUPC-Y | 600 M| ®d1 (4|40 |67 [UN| 42 | 485320110 25|24 | K

1 Tvin pacxogomepa — BUPC-Y (ogHonyyeson)
2 HoMunHaneHbIM gnameTp

DN |15 20| 25|32 |40 | 50 | 65 |80 |[100 |125| 150|200 250 | 300

Koa|015|020| 025| 032| 040| 050|065 |080 |100 | 125| 150|200 | 250|300

DN | 350 | 400 | 450 | 500 | 600
Kopg| 350 | 400 | 450 | 500 | 600

3 UcnonHenue MMNP
1 - npamasa Tpy6a;
C — npamasa Tpyba c CyXKeHueM;
K — kpecTtoobpasHbIi.

4 Tvin Nno npucoeamHeHuto K Tpybonposoay
donaHueBbIn - kog 1, kog P2;
kog ®1 — coorBetcTByeT [OCT 33259-2015
kog ®2 — cootBeTcTByeT EN 1092 -1.
B6ecdnaHuesbin (Nog npuBapky) - koa b.
pe3bboBon - koa P;
knamn - kog K;
MOJI0O4Has mydTa - kog M.
5 Martepwnan kopnyca [1r1nP
Ct1.20 - kon O, AISI304 - kog 4, AlISI316 - kon 6.

6 MakcumanbHoe paboyee gasneHne MAP:

1,6 MlNa-koa16, 2,5 Mla-kon 25, 4,0 MlMa-kopa 40, 6,3 MIMa-koa 63
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NMPOOOITKEHUE MPUTNTOXEHNA N

7 CteneHb 3awmnTbl ob6onoyek (IP)
IP65 - kon 65, |IP67 -kon 67, |IP68 - kon 68.

8 Moaynb nHgmnkaumm

Kog N — ¢ moagynem nugukaumm, kog O — 6e3 mogynsa nHgmkawumm.
9 Moaynb TOKOBOroO Bbixoaa

Kon 42 — nnanasoH TokoBoro Bbixoaa 4-20 MA;

Kog 00 — TokoBbIV BbIXOA, OTCYTCTBYET.

10 NHTepdenc

RS-232 — koa 232 (npegHasHayeH TONbKO And KannbpoBKy K
N3MEHEHNSA HACTPOEYHbIX NapamMeTpPoB);

RS-485 — ko 485.

11 Cepus pacxogomepa - tabnuubl 4, .1, N.2 MNMpunoxenus U
Ko — Homep cepun.

12 MNMorpewHoCTb

1,0% - koa 10, 2,0% - kopg 20.

13 Bec BbixogHoro nmnyneca 0,02 - 1000 n/umn

14 HanpsixeHne nutaHus:
ko 00 — BcTpoeHHasa baTtapes 3,6 B;
Ko4 24 — NOCTOSAHHOE HanpsihkeHue 24 B.
15 KomnoHoBKa:
Kopa K -komnakTHas.
Koa Px- pasgenbHas KOMNOHOBKA, X- AfMHA kabensa mexay
[P n OM B meTpax)
15 N'epmoBBOAbI

M16-9 - kopg 2, M16-10 - kopg 3, M20-12 - kog 4, BK-M20-16-MP16
(ona metannopykasa) — kof, 5.
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NMPOOOITKEHUE MPUTNTOXEHNA 1

POPMA 3AKA3A
O603HayeHne pacxogomMmepa ¢ MHOrosly4yeBbIM 30HAUPOBaAHUEM

1 2/ 3 |4,5 (6|7 (8 |9 |10 (11 |12|13| 14 |15
XXXX-X| X XXXX| X [ XX [ X | XX [ XX | X [ XXXX | XX | XX | X | XX | X
BUPC-Y| 2 1200 N | ®1 |4 |40 (68 N |3201| 10 |50 | B | PS5 | 3

1 Tun pacxogomepa — BUPC-Y

2 KonnyecTBo nyden — 2 (oByxny4veson), 3 (Tpexnyyeson, ona DN=
200), 4 (yeTblpexny4deon, ana DN = 200)

3 HoMmuHaneHbIn gnameTp

DN

32

40

50 | 65

80

100

125

150

200|250 (300

350

400| 450

Kon

032

040| 050|065

080

100

125

150

200 (250 300

350

400

450

DN

500

600

700

800

900

1000

1200

1400

1600 1

800

2000

Kop,

500

600

700

800

900

1000

1200

1400

1600 1

800

2000

4 NcnonHeHue MNP

Mpamas Tpyba — koa I

5 Tun no npucoeauHeHuto K Tpybonposoay

donaHuesbin - kog P1, kog P2,
BbecdnaHuesbin (Nog npuBapky) - koa b,

pe3bboBon - ko P,
knamn - kog K,
MoOJiodHas mydTta - kog M

kog ®1 — cootBeTcTBYeT FOCT 33259-2015
kog ®2 — cootBeTcTBYeT EN 1092 -1

6 Martepwnan kopnyca l1r1P

7 MakcumanbHoe paboyee gasneHne MAP:

Ct1.20 - kop O, AISI304 - kog 4, AlISI316 - kon 6.

1,6 MlNa-koa16, 2,5 Mlla-koa 25, 4,0 Mlla-kopa 40, 6,3 Mla-koa 63

8 CteneHb 3awnTbl ob6onoyek (IP)
IP67 -kop 67, IP68 - kog 68
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NMPOOOIDKEHUE MPUTTOXKEHNA N

9 Moaynb nHamnkaumnm

Kog U — ¢ mogynem nHamkaumm, kog O — 6e3 moaynst MHAMKaumu.
10 Cepus pacxogomepa - Tabnuubl 4, N.1, .2 MNpunoxernus U
Ko — Homep cepun.

11 MNorpelwHOCTb

0,5 % —kop 05; 1,0% — koa 10, 2,0% — kop 20.

12 Bec BbixogHoro nmnyneca 0,02 - 1000 n/umn

13 OpueHTaums anekTPOHHOro Moayns

Koa B - BepTukaneHas, kog - ropu3oHTanbHas.

14 KomnoHoBKa:

Kopa K -komnakTHas.

Koa Px- pasgenbHas KOMNOHOBKa, X- AnnHa kabena mexay MNP
OM B meTpax)

15 N'epmoBBOAbI

M16-9 - kog 2, M16-10 - kog 3, M20-12 - kog 4, BK-M20-16-MP16
(ons meTannopykaea) — kog 5.

Pacxogomepbl MHOrosly4eBOro WCMOSTHEHUS MMEKT  aKTUBHbIN
TOKOBbIN BbIXoAd 4-20MA, nHTepdenc RS-485 n HanpskeHne nutaHma 24
B no ymonyanuto.
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