CPEACTBA YYETA B CUCTEMAX KAHAJIU3ALIUN.
TP METOOA U3BMEPEHUA PACXOAA CTOYHbIX BOA.
M.H.lWadpaHoBckuim, anpektop pupmbl "CUTHYP"
KaHAnAaT TEXHUYECKUX HayK

A.B.O3epoB, rnaBHbin MeTposior 6a30BOV OpraHmM3aumnm
MeTponoruyeckon cnyx6el M “*MocsogokaHan” (CMHY)

B HacTofllee BpeMsa B CBSA3M C NepexonoM I'IpED,I'IpVIHTVIVI Ha PbIHOYHbIE OTHOLWEHUNA CTann ocobeHHOo
aKTyaJibHblI I'IpO6J'IeMbI Y4€Ta B CMCTEMAX BOAOOTBEAEHUA.

Mockonbky cToMMocTb 1 M3 CTOKOB B pasnuuHbix permoHax konebnercs ot 5 no 15 py6neit, nnata 3a
CTOYHYIO BOAY COCTaBNsieT BeCbMa OLYTUMMYIO BeNWUYMHY B 6rogxeTe npeanpusaTuii, npuyeM mn3-3a
HecoBepLUEHCTBA CUCTEMbI MOACYETa BEeNMYMHbI MaTexXen 4acTo NpeanpusaTUS HeCcyT Cepbe3Hble
y6bITKY.

Hanbonee pacnpocTpaHeHHbIM MeTOAOM MoAcyeTa KOoAuyecTBa CTOKOB — SIBASIETCA  MeTof,
cBsA3bIBalOWMIM 06bEM CTOYHbLIX BOA C 06beMoM BogomnoTpebneHums. MNMpruyemM COOTHOLLIEHME B pPa3fIMYHbIX
permoHax konebnetrca ot 0,7 po 1. OgHako noTpebnsemas BoJa 4acTO pacxoAyeTcs Ha
HENpPOW3BOACTBEHHblE HYXAbl (HanpuMmep, MNOAMB TEPPUTOPUM NpeanpuaTMs) W He nonagaet B
KaHanmsaumio. Kpome TOro, B pe3ynbTaTe aBapuvi B BOAOMNPOBOAHON CeTU npeanpuatuii 6onbluioe
KONIMYECTBO BOAbl YXOAMT B Mo4yBYy. [03TOMY, KaK NMoKa3sbiBaeT NpakTWUKa, opraHu3aums ydyeta CTOUYHbIX
BOJ MO3BOASIET NONY4YUTb 3KOHOMUIO A0 20% cpeacTs.

Oupma "CUTHYP" cneumanusnpyetca Ha pa3paboTke n npomssoacTBe NpubopoB yyeTa ANs CUCTEM
BOAOCHAbXeHUa W KaHanusauumu. Mbl npeanaraeMm TexHUYECKMe CpeacTBa AN peanusaumm Tpex
METOA0B y4yeTa CTOYHbIX BOA.

MepBbIA MeTOA MNO3BONSIET OpPraHWM30BaTb YYET B OTKPbITbIX KaHanax. 3TOT MeToa pa3paboTaH
BHNMBOANEO pana wu3MepeHUs pacxoda BOAbl B  OTKPbITbIX KaHaJM3aUMOHHbLIX KOJIEKTOpax
MpsSAMOYro/IbHOro cevyeHuss. MeToamKa BbIMOSIHEHNS U3MEPEHUI M3JI0XeHa B MeToaMuYecKnx yKasaHusx
MW 2406-97. MeTon OCHOBaH Ha W3MEpPEHUWM YPOBHS BOAbl B TOMNEPEeYHOM CevYeHUW KaHana W
rnepecyeTe ero B MrHOBEHHOE 3HaueHue pacxoaa.
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Puc.1. CxeMa yCTaHOBKM aKycTu4eckoro npeobpasosaTtens AN U3MEPEHNS pacxoAa B OTKPbLITOM KaHane
1- akycTuyeckni npeobpasosaTtenb; 2 — KaHan; 3 — U3MepuTenbHbIM NI0TOK (BOAOCNAMB); 4 — CTOYHas BoAa

BTopoi MeTopA No3BOJISIET OpraHn3oBaTb yyeT B 6e3HanopHbiX TpybonpoBoAax Kpyraoro cevyeHus u
U-obpa3Hbix noTkax. ITOT MeTon paspabotaH HUWM KBOB. MeTogmka BbINMOJHEHUS W3MEPEHUN
n3noxeHa B MeToaMmyeckmx ykasaHusax MU 2220-96. B cooTeBeTCTBMM C 3TON METOAMKOW HamopHO-
pacxoAHas xapaktepuctvka Tpybonposoga wau U-obpa3Horo noTka paccyuMTbiBaeTCs Ha OCHOBe
3KCNepuMeHTaNbHbIX AaHHbIX.



Puc.2. Cxema ycTaHOBKM aKycTuyeckoro npeobpasosaTtens AN naMepeHus pacxoaa s 6esHanopHom Tpybonposoae
1 - akycTunyeckui npeobpasosaTtenb; 2 — 3ByKoBOA4; 3 — Tpybonposoa; 4 — cTouHas BoAa

Onsa peanusaummn 3tMx Metogos dupmon "CUTHYP" paspaboTaH W BbINyCKaeTCs YNbTPa3BYKOBOM
pacxogomep "9XO-P-01". NMpnbop npeaHasHadeH Ans uaMepeHus obbeMa NpoTeKalrLllen XUOAKoCTU, B
TOM YMC/e CTOYHbIX BOA, B OTKPbITbIX KaHanax WuMpuHON A0 4-X n rnybuHon ao 3-x M, 060pya0BaHHbIX
CTaHAApPTHbIMU U3MEPUTENbHbIMW NI0TKaMK, U B 6e3HanopHbIx Tpybonposogax avameTtpom oT 0,1 Ao 3
M.

MpuHUMN AENCTBMA pacxodoMepa 3ak/lvaeTcss B 6€CKOHTAaKTHOM W3MEpPEeHWUM YPOBHSA XWUAKOCTU,
npoTeKkawllein B BOAOBOAE, MepecyeTe €ero B MrHOBEHHOE 3HauyeHue pacxoda W nocneaylolem
NHTErpMpoBaHuMm.

Pacxopgomep Bknto4yaeT B cebs akyctunyeckuin npeobpasoBatenb All-11 wnanm AlM-13 1M 31€KTPOHHbIN
6n0k MMn-P.

BbIXO4HOW CUrHa/ pacxoAoMepa - NokKasaHus XUAKOKPUCTAIMUYECKOro Aucnies.
[OMoNHUTENBHO Ha AUCTIIEE MOXET 0TO6pa)aTbCs ceaytolas nHdopMauus:
e  TeKyluMe 3HaYEHUA U3MEPSAEMbIX BETNUMNH:
- MFHOBEHHOr0 3HaUeHMs pacxona;
- YPOBHS;
- BpeMeHu paboThl;

e coaepxumoe apxmoB (3a 30 cyT.; 3a 24 4; nepepbiBbl YYETA);

o AnarHocTnyeckme cooblleHms o HENCNPABHOCTAX.

PacxogoMep mMmeeT AONOJIHUTENbHbIA BbiXxogHOW curHan 0 - 5, 0 - 20, 4 - 20 MA NOCTOSIHHOrO
TOKa, KOTOPbIM CAYXWUT ANa WHAMKALMW MIHOBEHHOro 3HAYeHMs pacxofa, a TakXe BO3MOXXHOCTb
BbiBOAa MH(pOpMaLMM HA KOMMNbIOTEP Yepe3 BCTPOEHHbIN MHTepdelic RS-232.

Mpu U3MepeHun pacxoda B OTKPbITbIX KaHanax akyCcTU4Yeckuin npeobpasoBaTeflb YCTaHaBIMBAETCS
Haf NIOTKOM, Mpu U3MEPEHUU pacxoda B 6e3HamnopHbIX Tpybonposodax - NMOMELLAETCA B CreumanbHbIi
3BYKOBOA W coeauMHsieTca Kabenem anuvHon o 100 M C  3M1EKTPOHHbIM  6GI0KOM, KOTOPbIW
YCTaHaBNMBAETCS B OTAMN/IMBAEMOM MOMELLEHUMN.

paAynpoBKa pacxogoMepa OCyLeCTBASEeTCS No AOKYMeHTauum Ha YCTPOMCTBO JI0TKa MW BOAOBOAA,
npeAcCTaB/EHHOM 3aka3yMKOoM. B cnydae OTCYTCTBMS M3MEPUTENbHbLIX IOTKOB B OTKPbITbIX BOAOBOAAX
cneymanucTtbl dupMbl MOryT paspaboTtaTb B cooTBeTCcTBUM € MU 2122-90 pgokyMeHTauumw anas ux
WU3roTOBJIEHUS.

MeTporsniornyeckas nosepka pacxogomepa rnposoautcsa no MU 2251-93 oanH pas B rog.



e OcHoBHa#sa norpewHocTb, % + 3
e BbIxogHOM cuMrHan nokasaHus X/K - aucnnes
e HanpsxeHune nutaHmsa, B 220

e TeMnepaTypa oKpy»atollero Bo3ayxa, ,°C:
- AN aKycTtuyeckoro npeobpasosartensa -30 - +50
- ANs 3neKTpoHHoro 6noka 5 - 50

Pacxogomep 3apeructpupoBaH B FocypapcrBeHHOM PeecTpe cpeacts umaMmepeHuii nog N2
16462-97

Mpubop "3XO-P-01" - edMHCTBEHHbIM Bbinyckaemblh B CHI  pacxogomep, MO3BOMSOLWNI
OpraHvM3oBaTb aBTOMaTUYEeCKM YyYeT CTOYHbIX BOA B OTKPbITbIX KaHanax U 6e3HanopHbIX
Tpybonposoaax.

[Ons opraHmMsaummn y4yeTa CTOYHbIX BOJ B OTKPbITbIX KaHasax HeobxoAMMO BbIMOMHWUTL Cleaylolme
nencrteusN:

o onpeaennTb reoMeTpnyeckmne pasmMepbl NpPpAMOYroJibHOro KaHana,

e oOnpefenuTb reoMETPUYECKME pasMepbl U3MEpUTENIbHOrO JloTKa Wau  Bogocauea. [pu
OTCYTCTBMM U3MEPUTENIbHLIX YCTPOMNCTB B KaHale TMpoM3BEecTM WX TMPOEKTUpPOBaHME W
YCTaHOBKY;

e pPOU3BECTM pacyeT HaMOpPHO-PaCXOAHOM XapaKTePUCTUKWM NOTKa (BOAOCIMBA) B COOTBETCTBUM
c M 2406-97;

e  OCYLIECTBMTb MPOrpaMMUPOBaHNE PacxoaoMepa;

o NpOU3BECTN MOHTaX pacxooMepa B COOTBETCTBUU C puUc.1;

NOAKNKYUTb pacXogoMep U CAaTb y3€/ ydeTa opraHaM Hag3opa.

Ons opraHusaumu ydyeTta CTOYHbIX BoA B 6e3HanopHbix TpybonpoBoaax u U-obpasHbix noTkax
Heo6XoANMO BbINONHUTL Creaytowmne 4eNCTBuUs:

e onpenennTb reomMeTpumyeckmne pasmepbl 6esHanopHoro Tpybonposoga nnm U-o6pa3Horo soTka;

e MpPOM3BECTM OJHOBPEMEHHOE M3MEpPEHUE CKOPOCTU TEYEHUS BOAbI MPU MOMOLLM U3MEPUTENbHOM
BEPTYLUKN U YPOBHS 3anosIHEHWUS BOAOBOAA;

e Ha OCHOBaHWM pe3yNbTaTOB  W3MEPEHWUI  MPOM3BECTM  pacyeT  HAMOPHO-PaACXOAHOM
xapaktepuctukm Tpyb6onposoga (U-obpasHoro noTtka) B cooTBeTtcTBMM C MW 2220-96.
[JonyckaeTcs Npou3BOAWTb pacyeT HamopHO-pacxXxof4HOW XapakTepucTtuku Tpybonposoga (U-
obpa3HOro noTKa) C y4yeTOM CTPOUTENbHOro YKJIOHa M MaTepuana CTeHokK. OAHaKo YKJ/IOH,
YKa3aHHbIA B CTPOUTENbHOM AOKYMEHTaLMM, YacTO He COBMaAdaeT C peasibHbiM, @ KO3hdUUNEHT
LepoXoBaTOCTM CTEeHOK TpybomnpoBOAOB M3MEHSeTCs B npouecce 3kcnnayatauuu. [losaTtomy
TakolM MeToj pacyeTa AAET MeHee TOYHble pe3y/ibTaTbl, YEM SKCMepUMeHTasIbHbIN;

e  OCYLIEeCTBMTb MPOrpaMMUPOBAHNE PacXoaoMepa;
e MPOM3BECTM MOHTAX pacxo4oMepa B COOTBETCTBUM C pUC.2;

e MOAK/OYMTL pacxoAoMep M CAATb Y3en yyeTa opraHaMm Haasopa.

Mpubopbl TMNa "9X0-P" BHeapaoTCA Ha NpoMblWAeHHbIX npeanpusatmsax Poccun n CHI ¢ 1994 roga.
3a 3TO BpeMs BbINYWEHO M CMOHTMPOBAHO BO BCeX pernvoHax Poccum 6onee 800 npubopos.
DKOHOMMYECcKnn apdekT OT MX BHeapeHus odeBuaeH. CpoK OKymaemMoCTM 3aTpaT Ha co3jaHue ysna
yyeTa, Kak MnpaBwuio, COCTaBnseTr OT 2-X Hedenb A0 2-X MecsueB. HapexHocTb paboTbl npubopos
3aBUCUT OT KBanudukauMm CneumannucTtoB, OCYLLECTBASKWMX MOHTaX Yy3fa y4vyera W ero
skcnnyataumio. Mpu cobnogeHnn Heobxoammbix TpebosBaHuii Npnbopbl HagexxHo paboTalT B TeyeHue
MHormx net. Hanpumep: c 1995 roga 6e3 pemoHTa pacxogomepbl “IX0-P” paboTatoT Ha 06bekTax MYII



“BogokaHan” r. HoBoBopoHex, ¢ 1996 roga - MY “BogokaHan” r. Mogonbck. Ha obbektax MITI
“MocBogokaHan” BHeapeHue pacxogomepoB “IXO0-P” HauaTo B 1997 roay. MNepebii y3en ydyeta 6bin
CMOHTMpPOBaH cneuuanuctamm CMHY MITI “MocBogokaHan” un dupmbl "CUTHYP" Ha Pybnesckom
KaHanusauMoHHOM Konnektope, B 1998 roay - Ha [JonronpyAHeEHCKOM KoJuiekTope. B HacTtosuwee
Bpema B MIT1 “MocBogokaHan” npuHaTa MporpaMma co3faHus CUCTEMbl y4eTa pacxoAa CTOYHbIX BOA,
MOCTYNatLWMX B MOCKOBCKYI CUCTEMY KaHanM3auMn U3 HacCeNeHHbIX MyHKTOB MockoBckoin obnactu. B
2000 roay BopokaHanom CaHkT-leTepbypra 6bina npuHaTta lMporpaMma opraHusaumm yyeta CTOYHbIX
BOJ Ha BCEX MPOMbILWEHHbIX NPeanpuUaTMax ropoaa.

TpeTtuit MeToa MNO3BOJSIET OpPraHM30BaTb YYET B HaMOpHbIX cucteMax. Ana atoh uenn cdbupmon
"CUTHYP" pa3paboTaH M BbIMyCKaeTCa Yy/bTPasBYKOBOW pacxof4OMep C HaK/AaAHbIMWU WU3ny4vyaTensmu
"AKPOH-01". npegHa3HayeH Ans u3MepeHus 06bEMHOro pacxoga W KOJMYeCcTBa 3BYKOMNPOBOASALLMX
XXUAKOCTEN, B TOM YMCNE CTOYHbIX BOA.

MpuHunn pencreua pacxopgomepa "AKPOH-01" 3akiw4yaeTcs B M3MEPEHUW pPasHOCTU BpPeEMEHU
NPOXOXAEHNS YNbTPa3BYKOBOW BOJIHbI MO MOTOKY W MPOTUB MOTOKAa KOHTPOIMPYEMOW XXWAKOCTU,
nepecyeTe ee B MrHOBEHHOE 3Ha4YeHMe pacxoa C NOCAeAYy WM NHTErPUPOBaHNEM.

Pacxonomep Bko4vaeT B ceba nepsuuHbIM npeobpaszosatenb [M-1 1 3nekTpoHHbIN 610K B3-1,
COe[IMHEHHblE paAMo4vacToTHbIM Kabenem. [M-1 coCTOMT U3 ABYX YNbTPasBYKOBbIX W3nydaTtenen u
yCTpOWCTBa AN UX KpenneHus Ha Tpyb6e. MM-1 ycTaHaBnuBaeTCcs Ha MPSMOJMHENHOM y4yacTke
TpybonpoBoaa Ha Hapy>XHOM MOBEPXHOCTU, OUULLEHHOW OT rps3u, KPacKu U pXKaBYMHbI.

B CEEp

PN Hammsroi

Puc.3. Cxema ycraHoBkn pacxogomepa AKPOH-01 n3aMepeHus pacxoga B HanopHoMm TpybornpoBoae

Pacxonomep uMMeeT >XWAKOKPUCTaNIMYECKUI AUCNNEeN, Ha KOTOpbl BbIBOAUTCA creaylollas
nHpopmMaums:

L4 TEKYLIMNE 3HAUYEHNA U3MEPAEMDBIX BETUYNH:

ob6beMa npoTeKatoLwen XNAKOCTHU;

MIFHOBEHHOI0 3Ha4Y€eHUA pacxoaa,

- CKOpPOCTHK NOTOKa,;

BpeMeHu paboThbl;

e coaepxumoe apxmoB (3a 30 cyT., 3@ 24 4; nepepbIBbl y4yeTa);
®  VHAMKaUMA HAaCTPOMKM aKyCTMUYECKOro KaHana rnpu MoHTaxe;

o AnarHocTnyeckme cooblleHms o HENCNPABHOCTAX.



BbixogHOM curHan pacxogomepa - 0-5, 0-20, 4-20 MA nNOCTOSHHOro TOKa, OnpeaensoLlmin
MpsAMONPONOpPLMOHaNbHY 3aBUCUMOCTb OT U3MEPSIEMOro pacxoaa. BoamorkeH BbiBog MHbopMauum
Ha KOMMbIOTEP Yepe3 BCTPOEHHbIN MHTepdenc RS-232.

e [unameTp ycnosHoro npoxoga tpybonposoaa, mm 40 - 2000
e BepxHue nNpeaensl AMana3oHOB M3MepsSEeMoro pacxoaa, M3/u 10 - 40000

e (OcHoBHas norpewHocTb, %
- Npu n3MepeHnn obbeMHoro pacxoaa + 1,5
- NpU U3MEpeHUN KonmnyecTea + 2

e TemnepaTtypa, °C:
KOHTponupyemoi cpeabl -10 - +180
BO34yXa, okpyxatowero b3-1 5 - 50

e [lMTaHMe OT ceTu NepeMeHHoro Toka, B 220

e MexXnoBepo4yHbIN MHTEpBan, net 2

Pacxogomep 3apeructpupoBaH B FocypapcTtBeHHOM PeecTpe cpeactB uaMmepeHuit nopg N2
20711-00.

BEPXHWE NPEAEJ1Ibl U3BMEPAEMbIX PACXO4OB
n PpAA ANAMETPOB YCJIOBHOIO NPOXOAA TPYBOMNMPOBOJA

J:I,MameTp ycg;,B':(:’IFO npoxopaa, I'Ipep.enbl MSMSI,Q:I:S;\:‘III:IX pacxonos,

40 (0-8)...(0-25)

50 (0-10)...(0-100)

65 (0-12,5)...(0-160)

80 (0-16)...(0-250)

100 (0-20)...(0- 320)

125 (0-25)...(0-400)

150 (0-32)...(0- 600)

200 (0-40)...(0-1000)

250 (0-50)...(0- 1250)

350 (0-60)...(0-1600)



400 (0-80)...(0-2000)

500 (0-100)...(0-3200)
650 (0-125)...(0-4000)
800 (0-160)...(0- 8000)
1000 (0-200)...(0-16000)
2000 (0-400)...(0-40000)

Mcnonb3oBaHne pacxogomepa "AKPOH-01" no3BOAMT oOpraHvM3oBaTb Y4yeT B HaMoOpHbIX
KaHann3auMOoHHbIX cucTeMax 6e3 AOMOMHUTENbHbBIX KannTasbHbIX 3aTpaT Ha ero yCTaHOBKY.

Mpubopbl TMNa "AKPOH" ncnonb3yloTcs Ha KaHanM3auUMOHHbIX CETAX CpaBHUTENIbHO HeAaBHO —
BCcero nsaATb roga. OgHako 6onee ANWUTENbHbIA OMbIT MX 3KCMAyaTauMm Ha BOAOMPOBOAHbLIX CETAX
No3BoNM/I 06ecneynTb 4OCTaTOYHO BbICTPOE X BHEAPEHME B CMCTEMaX BOAOOTBeAeHUs. Hanpumep, B
HacToslllee BpeMsi NopsiAka AecATM pacxoAoMepoB HaAeXHO paboTalT Ha KaHanM3auMOHHbIX
HaCcoCHbIX cTaHuuax (KHC) npeanpusatuin r. 3seHuropos MockoBckor obnactu.

Pacxogomep "AKPOH-01" nMeeT nopTaTMBHOE WCMOJSIHEHME B AunaoMate ASS BOAHOrO ayauTa.
MakcuManbHoe BpeMs paboTbl OT aBTOHOMHOIO UCTOYHMKA NUTaHMs 6e3 noalapsakm — 12 yacos.

OCHOBHbIM MPEMMYLLEeCTBOM MpeasiodKeHHbIX Ccrnoco6oB u3MepeHus  aBnsieTcs
noBbilLEHHAs HAAEeXHOCTb WM3MEepeHU BBUAY OTCYTCTBMSI KOHTAaKTa UYYyBCTBMUTEJIbHbIX
3J/1IeMEHTOB NPU6GOPOB C KOHTPONIMPYEMbIMU CpeAaMMU.

Pacxogomepbl "2XO-P-01" n "AKPOH-01" BbIMOMHEHbI Ha MMMNOPTHOW 351eMeHTHoM 6a3e u no
TEXHMYECKNM XapaKTepUCTUKAM M YPOBHIO CEpBMCA He yCTynatT 3apybeXHbIiM aHanoram, HO MMeKT
CyLeCcTBEHHO 60nee HU3KNE LieHbI.



