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MpeaucnoBne

1 MOArOTOBJ/IEH Bcepoccuincknm Hay4vyHO-McciefoBaTesIbCkUM WHCTUTYTOM pacxogomeTpum — du-
nnanoMm denepanbHOro rocyfapcTBEHHOTO YHUTApHOro npeanpusatns «Bcepoccwuiickuii Hay4yHO-UccnenoBa-
TeNbCKNA MHCTUTYT MeTponorun um. 4.U. Mengeneesa» (BHUWP — dmnunan oryrn «BHUAM wm. 4.M. MeH-
aeneesa»), OOLWECTBOM C OrpaHWYeHHON OTBETCTBEHHOCTbH «[lpuHcucTeMc» (OOO «IpUHCUMCTEMC») Ha
OCHOBe 0(hULManbHOro NepeBoda Ha PYCCKuii A3blK aHr/10A3bI4HOM BEPCUMU YKA3aHHOTO B NyHKTe 4 cTaHAapTa,
KOTOpbI BbiNOSIHEH PIBY «HCTUTYT cTaHgapTu3aumm».

2 BHECEH TexHu4eckMm kOMUTETOM Mo cTaHgapTulaumm TK 024 «MeTposiornyeckoe obecrneyeHne go-
ObluM 1 yyeTa aHepropecypcosB (KUAKOCTEN U rasoB)».

3 YTBEPX/JEH W BBEJEH B JENCTBUE TMpukasom ®denepanbHOro areHTcTea Mo TEXHUYECKOMY
perynnpoBaHuntio n metponorui ot 8 gekabps 2025 r. Ne 1650-cT

4 HacTosiwmii cTaHAapT MAEHTMYEH MexAyHapogHoMy cTtaHaapty MCO 17089-1:2019 «W3mepeHue
pacxofa Tekyuux cpef B 3aKpbITbiX kaHanax. YNbTpa3ByKOBble cyeTuMKkM rasa. Yactb 1. CyeTuukn Ons KoM-
MepuYecKoro yyeta U fiokasbHbIX namepeHuii» (ISO 17089-1:2019 «Measurement of fluid flow in closed con-
duits — Ultrasonic meters for gas — Part 1. Meters for custody transfer and allocation measurement», IDT).

HavmeHoBaHMe HacToslllero crtaHgapTa U3MeHeHO OTHOCUTENIbHO HauMeHOBaHWS YKa3aHHOro Mexay-
HapoAHOro ctaHgapTta gaa npusegeHusa B cootBeTcTBue ¢ FOCT P 1.5—2012 (nyHKT 3.5).

Mpn NpYMeHeHWW HacTOosALLero ctaHjapTa pekoMeHAyeTCs UCNOo/b30BaTb BMECTO CCbUIOYHbLIX MeXay-
HapoAHbIX CTAHAAPTOB COOTBETCTBYHOLLME UM HAUMOHASIbHbIE CTaHAAPTbl, CBEAEHUSA O KOTOPbIX NPUBEAEHbI B
LOMONMHUTENNIBHOM NpUNoXeHnun JA.

JononHutenbHble CHOCKM B TeKCTe cTaHapTa, BblAesIeHHble KypCUBOM, NPUBEAEHbl O/1A MOACHEHUSA
TekcTa opurnHana

5 BBEJEH BIEPBbIE

MpaBuna NpMMeHeHnss HaCTOSILLEr0 CTaHAapTa YCTaHOB/EHbl B cTaThe 26 defgepanbHOro 3akoHa
0T 29 uioHA 2015 r. Ne 162-d3 «O cTaHgapTwusauunm B Poccuiickoli ®epepaumm». ViHbopmayma o6 ms-
MEHEHUAX K HACTOSALLEMY CTaHAapTy Ny6/MKyeTCsl B XXerofHoM (Mo COCTOSHUIO Ha 1siHBapsl TeKyLero
roga) MHOpMaLUOHHOM yKasaTenle «HauuoHasbHble CTaHaapThi», a oPuunanbHblii TEKCT M3MEHEHWI
M NOMNpaBoOK — B eXeMeCAYHOM WH(OpMaLMOHHOM yKasaTene «HauuoHanbHble cTaHAapThi». B cnyuvae
nepecmoTpa (3ameHbl) UM OTMeHbl HAaCTOSLLEro cTaHhapTa CoOTBeTCTBYyLLee yBefjoMIeHne bygeT
ony6/IMKOBaHO B G/MXaWLeM BbINycKe €XeMecsYHOro WMHOPMAaLMOHHOrO yKasaTens «HauunoHabHble
cTaHfapThl». COOTBETCTBYyKLWAsA MHoPMaUns, YBELOM/IEHNE 1 TEeKCThl pasMellalnTCcsl Takke B UH-
dhopMaunoHHOK cucTeme obLero nonb3oBaHns — Ha omumanbHoM caliTe PefepasnbHOro areHTcTBa no
TEXHUYECKOMY PETY/IMPOBAHNIO U METPOOrNA B CETU VIHTeEpHeT (Www.rst.gov.ru).

©1S0, 2019
© OdpopmneHune. PreyY «NHCTUTYT cTaHgapTu3auum», 2026

HacToawuii ctaHaapT He MOXeT 6biTb MOSTHOCTbIO MM YAaCTUUYHO BOCTIPOU3BEAEH, TUPAXUPOBAH U pac-
NPOCTPaHeEH B kayecTBe oULMaNbHOMO n3faHns 6e3 paspelleHnst ®efepanbHOro areHTcTBa No TEXHUYECKO-
My PeryaiMpoBaHuio 1 MeTPOsIOruu
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BBepgeHne

YnbTpa3BykoBble cueTuukm rasal) HaumHan ¢ 2000 rofga 6bICTPO NPOHUKIM HA PbIHOK CPEACTB U3MEepPeHUi
M CTa/IM OJHUM M3 OCHOBHbIX TUMNOB CPEACTB U3MEPEHMUI pacxoa rasa kak A5 TEXHONOTMYEeCKNX Lenei, Tak u
AN KOMMepYecKoro yyeta. Hapsily ¢ BbICOKO BOCMPOU3BOAMMOCTbIO M BbICOKO TOYHOCTLIO Y/bTpa3BykoBas
TexXHoNorna obnagaet TakMMy HeOTbeMSIEMbIMU OCOBEHHOCTSAMU, KaK He3HauuTesibHble NoTepu AaseHus,
LUIMPOKMIA AnanasoH U3MepeHuidi 1 cnocobHOCTb paboTaTtb C NyNbCUMPYIOLWUMY NOTOKaMK.

YnbTpa3ByKOBble CHETUMKM asa MOryT NPefoCTaBsATbL PaCLUMPEHHYIO AUArHOCTUYECKY0 MHdopMaLmio,
C NMOMOLLbI KOTOPO MOXHO MPOBEPUTb UX PYHKLMOHANbHBIE BO3MOXHOCTU. Kpome TOro, M3mepeHHyto ¢ no-
MOLLIbIO Y/IbTPa3BYyKOBOI0 CYETHUKA ra3a CKOPOCTb 3BYKa MOXHO CPaBHWUTL CO CKOPOCTbLIO 3BYKa, PacCUMTaHHOW
no AaB/ieHnio, Temneparype 1 cCocTaBy rasa, YTO MO3BOJISAET MPOBECTU B3aWMHYH0 NMPOBEPKY NPasBu/ibHOCTU
paboTbl 3a4eiCTBOBaHHbIX B Mpouecce cpeAcTB M3MepeHuii. bnarogaps pacluvpeHHbIM AUarHoCTUYeCKUM
BO3MOXHOCTSIM B HAcTOALEM CTaHAapTe npefsaraetcs BHeApPEHWe M UCNOJb30BaHne aBTOMaTU3MPOBaHHOM
ANarHoCTUKY BMECTO TPYAOEMKMX NPOBEPOK KayecTBa M3MepeHUi.

JaHHbIA cTaHAapT NOCBSALLEH CYeTYMKaM, C NOMOLLbI0 KOTOPbIX OCYLLEeCTBAAT U3MepeHua ansa obecne-
YyeHuss KOMMepueckoro yyeta rasa (cyetumkm knacca 1 u knacca 2). CYeTUMKU A1 TEXHOMNOTUYECKNX Lienei,
BK/IOHAA M3MepeHns pacxofa v obbema rasa Bo BCMOMOraTesibHbIX CUCTEMAaX Y TEXHOSIOTMYECKMX NpoLeccax,
a TaKke nsMepeHuii pacxoga 1 obbema pakenbHOro rasa 1 BbI6GpocoB, pacxoga v obbema rasa B KOMMyHasb-
HOM CeKTope paccmoTpeHbl B ISO 17089-2.

KnaccudukaumoHHan cxema CYeTYMKOB MO TUMOBbLIM napameTpamM?2);

Knacc Tunosoe npumeHeHune Knacc TouHocTn Ccblnka
1 Kommepueckuii yueT (nepegaya) knacc 0,5 wmm knacc 1,0 HacTosawwmii ctaHgapT
2 Kommepueckuii yueT (pacnpegeneHue) knacc 1,5 HacTosiwmii ctaHgapT
3 Vi3amepeHnsa B KOMMYHa/IbHOM CeKTope K TexHosorunye- ISO 17089-2

CKMX npoueccax

4 Mi3mepeHne pacxoga n obbema hakesibHbIX ra3oB U Bbl- 1ISO 17089-2
6pocoB

TunoBble KOHUrypaumm cYeTUNKOB kiacca 1 1 2 npeAcTaBAsioT CO60i MHOToslyYeBble CUETUMKM C XOp-
[OBbIMW TPAEKTOPUSIMU aKyCTUYECKOTO CUrHana B Pas/iMuHbIX paguasibHbIX NMOMOXEHUAX.

TunoBble KOH(UIypaLun CYETUMKOB Knacca 3 U 4 NpeacTaBnsioT coO60i 0gHOMYYEBbIE CHETUUKU, CUET-
UMKM TOJIbKO C AMaMeTpasibHbIMU TPAEKTOPUSIMU, BPE3HbIe CUETUMKM, BbITOBbIE CUETUMKM, CUETUUKM AN yCTa-
HOBKM B BbITSKKAxX U AbIMOX0Aax, a Takke CHETUUKM A7 hakenbHOro rasa.

1) B TeKkcTe HacTosAWero craHgapTa noj TEePMUHOM «CYeT UMK rasa» NoHVMaeTCs CpeAcTBO N3MepeHuii pac-
xopa v obbemMa rasa (pacxogomep-cyeTUuMK rasa).

2) B Poccwiickoii ®egepauny MeTponormyeckne TpeboBaHnsa K M3MEPEHMAM KOMMYECTBA rasa yCTaHOBJ/IEHbI B
MepeyHe n3mepeHnii, 0OTHOCALLMXCS K cdhepe rocyaapCTBEHHOIO PeryimpoBaHns obecneyeHns eguHCTBA U3MEPEHNI,
yTBepxaeHHOM MocTaHoBneHnem MpaeBnTenscTBa Poccuiickoih degepaunn oT 16 HoA6ps 2020 r. Ne 1847.

\Y,
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HALULWOHANBbHBIN CTAHALAPT POCCUWNCKOWN SGEALEPALUMN

MN3mepeHne pacxofa cpef B 3aKpbITbIX KaHanax
CUETYUMKW TA3A Y/IbTPA3SBYKOBbIE
TexHMu4Yeckne n MeTposiormyeckne TpeboBaHus

Measurement of flow in closed conduits. Ultrasonic meters for gas. Technical and metrological requirements

[ata BBegeHuna — 2026—02—01

1 O6nactb NpUMeHeHUs

Hactosiwuii ctaHgapT ycTaHaBnuBaeT Tpe6oBaHWA M peKkoMeHaauun Ans yNbTPas3BYKOBbIX CUETYMKOB
rasa, KOTopble UCMOJb3YT BPEMS NMPOXOXAEHUS aKyCTUUYECKUX CUrHAN0B A1 U3MEePeHUst pacxoda oaHoas-
HbIX O[HOPO/IHbIX TA30B B 3aKPbITbIX kKaHanax1l).

HacTosiwuii cTaHaapT pacnpocTpaHsieTcsl Ha y/IbTPa3BYKOBbIE CUETUMKU ra3a, NpUMeHsieMble /1Sl KOM-
MepyUecKoro yyeTa rasa npu ero nepegade v pacnpefeneHuun, K KOTOPbIM OTHOCATCA KakK MOSIHOMPOXO/Hble
CYETUUKN, CUETUUKN C YMEHbLUEHHOV NMOLLAAbI0 CEUEHUS, CUETUMKN BbICOKOTO M HWU3KOTO AABMEHUS, TaK U /0-
6asi Ux KoMGuHaLus. OTCYTCTBYHOT OfPaHUYEHMsT HA MUHUMAlbHbIE WKW MakCUMasibHble pasmepbl CHETUMKA.
JTOT CTaHAAPT MOXET MPUMEHSITLCS MpY U3MEpPEHMsIX NpakTMyecku N6oro Tuna rasa, HanpuMmep BO3ayxa,
NPUPOAHOro rasa u aTaHa.

HacTosiwuii cTaHgapT BkAoYaeT Tpe6oBaHUS K XapaKTepucTMKaM CYETUMKOB rasa BYX KMaccoB TOUYHO-
CTW, NpeAHa3HauYeHHbIX /11 KOMMEPUECKOr0 yYeTa rasa npu ero nepeaaye U pacrnpeaeneHuu.

Hactosiwumii ctaHaapT onpegensieT KOHCTPYKUMIO, paboune xapakTepucTuki, TpeboBaHust K kanubpos-
Ke, OMArHoCTUKY [71s NMPOBEPKU CUETUMKA, A TAKKEe BbIXOAHblE XapPaKTEPUCTUKN YNbTPaA3BYKOBbIX CUETUMKOB
rasa v ycrioBusl UX MOHTaxa.

MpumeyaHue — HayuoHasbHble WU ApYyrMe HOPMAaTWMBHbIE AOKYMEHTbI MOFYT UMeTb Gosiee cTporne Tpe6o-
BaHUA, YeM yKa3aHHble B HacTosleM AOKYMEHTe.

2 HopmaTBHbIE CCbIJIKA

B HacToslleM cTaHgapTe UCNONb30BaHbl HOPMAaTMBHbIE CChIJIKU Ha cnepylowme ctaHhapTel [ANa gatu-
pPOBaHHbIX CCbIIOK MPUMEHSIOT TOSIbKO YKa3aHHOe u3faHune CCbISIOYHOro ctaHjapTa, 418 HeAaTupoBaHHbIX —
nocnegHee nigaHve (Bkaw4vas Bce M3MeHeHus)]:

ISO 4006, Measurements of fluid flow in closed conduits — Vocabulary and symbols (M3mepeHne pac-
X0fa TeKYYMX Cpef B 3aKpbiTbiX KaHasnax. CnoBapb U YC/I0BHblE 0603HAYEHNS)

ISO 5168, Measurements of fluid flow — Procedures for the evaluation of uncertainties (M3mepeHune pac-
Xopa Tekyumx cpeg. MNpoueaypa oueHKN HeonpeaeneHHOCTEN)

ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories (O6wue
TpeboBaHUSA K KOMMETEHTHOCTU MCMbITaTebHbIX U KaNMBPOBOYHbLIX NabopaTopuii)

3 TepMuHbI, onpeaeneHnst n o603HavYeHns

3.1 TepMuHbI U onpeaeneHns

B HacToswem ctaHfapTe npuMeHeHbl TepmuHbl Nno 1SO 4006, a Takke crnegylouine TepMuHbl C COOT-
BETCTBYHOLLUMYK OnpefeneHnsamMu.

1) B TekCTe HaCTOSALWEro cTaHaapTa Nof TEPMUHOM «3aKPbITbIi KaHau» MOHUMAaeTCs TPY60NpPoBog KPYr/ioro ceyeHus.

M3pgaHue ouymansbHoe



FOCT P MCO 17089-1—2025

MCO n M3K noggepxunBatoT TepMUHOOTMYeckne 6asbl AaHHbIX A1 UCMO/b30BaHNA B LeNsx ctaHgap-
TM3auummn, Haxogaswmecs no cneaylolum agpecam:

- nnaTdpopma oHnanH-npocmoTpa MCO, gocTtynHa no agpecy: https://www.iso.org/obp;

- 9nekTponeansa M3K, goctynHa no agpecy: https://www.electropedia.org/

3.1.1 BenunuuHebl

3.1.1.1 o6bemHbIii pacxog (volume flow rate):

6V

roe V. — obbewm;

t — Bpewms.

3.1.1.2 paBneHue (pressure p): AGCOMTHOE faBneHne rasa B cHeTUMKE NPU YCNOBUAX NOTOKA, KOTOPO-
My COOTBETCTBYET M3MEpPEHHbIN 06beM rasa.

3.1.1.3 cpegHAa ckopocTb (average velocity!/): O6beMHbIn pacxos, AeNeHHbIi Ha nnowanb nonepey-
HOro CevyeHus.

3.1.2 KOHCTpPYyKUMA cHeTymka

3.1.2.1 kopnyc cyeTyuka (meter body): DnemeHT cyeTumnka, HaxogAWMACA NOA faBNEHNEM.

3.1.2.2 akycTnyeckas Tpaektopus (acoustic path): TpaekTopusi, N0 KOTOPOIT aKyCTUYECKMIA CUTHaN Npo-
XOAWT Mexay ABYMS yNbTpas3BYKOBbIMW npeobpa3oBaTensmMu.

3.1.2.3 oceBas TpaekTopus (axial path): TpaekTopus akycTM4YeCcKOro curHasia, cosnajawowias ¢ Ha-
npasseHnem ocu Tpybonposoaa.

MpumeuyaHne — OceBas TPAEKTOPMA MOXET NPOXOAWUTL SIMGO CTPOro NO OCEBOW MIMHUM AW NPOLOJSILHON OCK
TPy6bl, MM60 6bITb NapannesibHon e (CM. pucyHok 1).

PucyHok 1 — OceBasl TpaekTopus akyCTU4YecKoro curHana

3.1.24 OnameTpanbHaa Tpaektopus (diametrical path): Tpaekropus akyCTMYecKOro curHana, kotopas
NpoOXoAuUT Yepes3 OCEBYH JIMHUIO UM MPOAOLHYKO OCb TPYObI.

MpnmeyaHune — CM. PUCYHOK 2.

PucyHok 2 — [nameTpasibHble TPaekTopum akyCTUYEeCKOro curHana


https://meganorm.ru/mega_doc/dop1/39/protokol_zasedaniya_soveta_gd_fs_rf_ot_04_12_2019_N_232/0/proekt_federalnogo_zakona_N_796170-7_o_vnesenii_izmeneniy_v.html
https://meganorm.ru/mega_doc/dop1/4/zakon_rf_ot_26_06_1992_N_3132-1_red_ot_16_04_2022_o_statuse/0/prikaz_minzdrava_rf_ot_21_02_2002_N_61_ob_utverzhdenii_formy.html
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3.1.2.5 xopgosas Tpaektopusa (chordal path): TpaekTopusa akyCTU4eCcKOro curHana, Kotopas npoxogut
napannensHo AvaMeTpanbHON TpaeKTopuu.

MpumeyaHue — CM. pUCYHOK 3.

PucyHok 3 — XopaoBasi TPaeKTOpMsi akyCTUYECKOro CUrHana

3.1.3 TepmognHammnyeckmne ycnoBud
3.1.3.1 ycnoBusa mnamepeHnii (metering conditions): Ycnosusi paboyein cpefbl, 06bLEM KOTOPOI noane-
XWUT U3MEpEHUIO0.

MpuMeuaHne — YC/OBUS U3MEPEHMI BKNOUAIOT COCTAB rasa, ero Temnepatypy v gaBfieHuve.

[MCTOYHMK: ISO 9951:1993, 3.1.6, TEPMUH M3MEHEH — BMECTO TEPMUHA «ras3» WCMNoJib3yeTcs TepPMUH
«cpega».]

3.1.3.2 ctaHgapTHbIe ycnoBus (base conditions): YcnoBus, K KOTOpbIM NPUBOAUTCS N3MEPSIEMbI 006b-
em cpefbl.

MpumMeyaHune — cTaHAapTHbIE YC/IOBUA BK/OYAIKOT CTaHAapPTHbIE 3HAYEHUA TeMnepaTypbl U AaB/ieHus.

[MCTOYHMK: ISO 9951:1993, 3.1.7, TEPMUH M3MEHEH — BMECTO TEPMUHA «ras» WCMNoJib3yeTcss TEePMUH
«cpega.]

3.1.4 Ctatuctuyeckme napameTpbl

3.1.4.1 norpewHoOCTb U3MepeHnin (measurement error): PasHOCTb M3MEPEHHOIO U 3TAJ/IOHHOIO 3Ha4e-
HWIi BENNYUHBI.
[MCTOYHUK: PykoBogcteo NCO/M3IK 99—2007, 2.16]
MPVIMEP: Pa3HOCTb 3HAYeHW BENYMHBI, U3MEPEHHOW UCMbITYEMbIM CHETYMKOM U 3TaSIOHHLIM CHETHUKOM.

3.1.4.2 kannbpoBoyHasnl) kpmas (calibration curve): Habop norpeliHocTeil nsmMepeHus npu pasnuy-
HbIX 3HAYEeHMAX pacxofa No OTHOLIEHUIO K U3BECTHOMY 3Ta/IOHHOMY CYETUUKY (pacxodomepy).

3.1.4.3 makcumasibHO gonyckaemas norpewHocTb (maximum permissible error MPE): MNpeaensHoe
3HayeHMe MNOrpelHoOCTM M3MEPEHUA MO OTHOLLIEHWIO K M3BECTHOMY 3Ta/IOHHOMY 3HA4YEHW0 BENUYMHBI, O0-
nyckaemoe cneungukaunamm unm HopMaTuMBHbIMWU AOKYMEHTaMu 419 onpefesieHHoro paboyero guanasoHa
CcyeTyuKa.
[MCTOYHUMK: Pykosogctso MCO/M3K 99—2007, 4.26, n3MeHeH — BMECTO TEpPMUHA «MaKCMMasibHO AOny-
Cckaemas MOrpeLHoCcTb U3MepPeHns» NPUMEeHeH TEPMUH «MakCMMasibHO AonyckaemMas MNorpelHocTb», 060-
3HaYeHHbIN cokpaweHem MPE.]

1) B cooTBeTCTBUU C MexayHapogHbiM cnosapem JCGV200.2008 kanmbpoBka — 3T 0 onepauus, B Xof4e KOTO-
poii Mpu 3afaHHbIX YCNOBMAX HA NEPBOM 3Tane ycTaHaB/IMBal T COOTHOLIEHNEe MeXAy 3HaYeHUSIMN BeJIMYUH C Heomnpe-
[eNeHHOCT AMMN U3MepeHuid, KOTOopble 0b6ecneuynmBaldT 3TaloHbl, U COOTBETCTBYOLWMUMU NMOKA3AHUAMY C NPUCYLLUMN
MM HeonpefeneHHoCTAMM, a Ha BTOPOM 3Tarne Ha OCHOBE 3TOl MHhopMaLumn ycTaHaBNnBalo T COOTHOLLEH/e, N03BO-
naLwee nosyvyaTb pesybTaT U3MEPEHUSA UCXOAA U3 MOKa3aHUS.

KannbpoBka MoxeT OblTb BblpaXeHa Kak yTBepxaeHue, yHKUUA KanmbpoBku, guarpamma KannbpoBku, Kanwu-
6poBoYHas KpuBas UNN Tabnuua KannbpoBkn. B HEKOTOPLIX C/lydyasax OHa MOXeT BKIoYaTb afauTUBHYIO UM MY/bT K-
NAVKaTUBHYIO NOMPaBKy K MOKa3aHUsiM C COOTBEeTCTBYlOL el HeonpeseneHHOC T bio.

KannbpoBKy He cnegyeT nMyTaTb HY C PEry/MPOBKOA N3MEPUTe/NbHON CUCTEMbI, YaCcTO OWNBOYHO Ha3biBaeMO
caMOKa/IMbpOBKOW, HY C BepudmKaLmein KanmbpoBKu.

YacTo TO0/bKO MepBblil War B NpMBeAEeHHOM Bbille OonpeesieHn NOHMMae T Cs Kak KasimbpoBKa.
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3.1.4.4 makcuMmanbHasi MOrpelHOCTb MeXAy MNUKOBbIMU 3HadyeHussMu (maximum peak-to-peak
error): MakcumasibHas pasHuua Mexay ftobbiMy ABYMS 3HAYEHUAMMW NOrPeLLHOCTU.

3.1.4.5 cxogMmMmocTb Unu nosTopsaemMocTb (repeatability): BansocTb coBnageHns pesysbTaTtoB nocre-
[JoBaTeNbHbIX U3MEPEHUI OJHOW U TOI Xe N3MepPSeMOi Be/IMUMHbI, MPOBELAEHHbIX B OJHUX U TEX Xe YC/TOBUSIX.

MpumeyaHne — CXOQMMOCTb (NOBTOPSAEMOCTb) AOJ/DKHA OblTb paccuMTaHa B abCOMIIOTHOM BbIPAXKEHMU Kak
HeonpegeneHHoCcTb Tuna A B ogHokpatHoMm usmepeHumn (UAS) B cootBeTcTBuM ¢ NCO 5168. KoadpbcpmumneHT oxeata /c9%5
[OJ/DKEH 6bITb NoyYeH u3 pacnpegenernns CTblogeHTa ANS YPOBHS L0BEPUTESbHOW BeposaTHOCTM 95,45 % B 3aBUCUMOCTH
OT KO/INYECTBA BbINOSIHEHHbLIX M3MepeHunit. Cm. MCO 5168:2005, Tabnmuya C.1.

=i

p - UKS ~ k95
(n-1)

KoadpcpuumeHT oxBaTa K95 UMeeT cnefyowme TUNoBble 3HaUYeHUs:
(V)

Uncno BbINOSIHEHHbIX U3MEPEHUA 3 5 7 10 100

KoathuumeHT oxaata k(b 4,53 2,87 2,52 2,32 2,02 2,00

3.1.4.6 BocnpounsBoaumocTb (reproducibility);: BiM3ocTe coBnageHnsi pe3ynbTatoB U3MEPEHWA OAHOM
W TOW Xe N3MepseMOil BesIMUMHBI, BbINOSIHEHHbIX MPU PasHbIX YCNOBUSX.

3.1.4.7 paspewatowas cnocobHocTb (resolution): HanmeHblas pasHuua Mexay nokasaHusaMu cyet-
yvka, Kotopast MOXeT ObITb JOCTOBEPHO pasnyuma.
[MCTOYHMK: NCO 11631:1998, 3.28, U3IMEHEH — TEPMUH «pacxogomep» 3aMeHEeH TEPMUHOM «CYETUMK»].

3.1.4.8 nokasaHue npu HynesoMm pacxoge (zero flow reading): MNokasaHne CKOpOCTM NOTOKa, Korga
npeanonaraeTcs, 4YTo ra3 Haxo4MTCA B COCTOSHUM MOKOS, TO eCTb KOrga oceBas U HeoceBas COCTaBNALNE
CKOPOCTMN MpPaKTUY4eCKN paBHbl HY/IO.

3.1.4.9 nnHeapmnsauus (linearization): Cnoco6 yMeHbLUEHUS HESIMHENHOCTN W CMELLEHUS MokKasaHwii
YNbTPa3ByKOBOIO CYeTYMKa NyTeM BHECEHMS NONpPaBOK B NporpamMHoOe obecneveHue.

MpuMeuyaHne — JiInHeapn3aunio MOXHO NMPUMEHATb B 3/IEKTPOHHbLIX 6/10KaX CYETYMKA WU B BblUUC/IUTENE
pacxofa, cBsiz3aHHOM ¢ USM. Koppekuusi MOXeT NPUMEHSATLCS, HANpUMEp, B BUAE KYCOYHOWN NrHeapusaumnm (KyCOYHO-Nn-
HEHON MHTepnoNAUMM) AN NOMHOMMWAIbHOM NIMHeapu3auuu.

3.2 O603Ha4YeHnsa N NOACTPOYHbIE NHOEKCHI

0O603HayYeHns 1 NOACTPOYUHbIE MHAEKCHI, UCMOMb3yeMble B HACTOSILLEM cTaHfapTe, NnpuBefeHbl B Tabnu-
yax 1 u 2. MpumMepbl UCMO/Ib30BaHNSA 0603HaYeHNn 06bEMHOr0 pacxoga npuBeaeHsl B Tabnuue 3.

Tab6nuya 1— O603HaYeHne

BennunHa O603Ha4eHne PasmepHocTb3 Biﬁwv:mmﬁl
Mnowanb nonepeyHoro ceyeHus A L2 M2
CKOpoCTb 3BYyKa B cpefe c LT-1 m/c
HapyxHbiin gnameTp Tpybonposoga D L M
BHyTpeHHWA gnameTp Koprnyca cyeTymka d L M
Mogaynb ynpyroctn (Mmogynb KOHra) kopnyca cuyetynka E ML-1T-2 MMMa
Mogynb ynpyroctu (mogynb HOHra) ynbTpa3BykoBOro npeobpasoBatens Et Mi_-1T-2 MMMa
[NorpelwHocTb U3MepeHns pacxoga ei — 1
BecoBoil Koath(PULMEHT (TEKYLLWIA) fi — 1
Llenbie uncna (1, 2, 3, ...) ij.n — 1
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MpopgonxerHne Tabnuubl 1

BennunHa O603HaveHne Pa3mepHoCTL3 B'Zﬁmmil
Mmnynbc-cpakTop (BEC Mmnynbca) / L-3 M_3
Kann6poBouYHbIii koahpuumneHT K — 1
KoadhchmuneHT chopmbl Kopnyca K3 — 1
KoaththnuneHT TopueBoi Harpy3ku 1 KpensaeHus KE — 1
MonpaBoYHbI KO3(MUUUEHT, YUNTbIBAKOLLNIA pacnpefeneHme cKopocTei Kkh — 1
MUWHMManbHOe pacCTosiHUe [0 onpefeneHHoro MeCTHOro COnpoTUB/EHUSA rin L M
nepepj cHeT4NKOM
XapakTepHas AnvHa ycpefHeHUs1 B yNbTPa3ByKOBOM CHETUMKE lav L M
Amnautyga wyma Ip — il
[nvHa TpaekTopun akycTM4eckoro curHana P L M
KoathchnuneHT 3aTyxaHus Nd — 1
BecoBoil Ko3ahMUMEHT knanaHa NV — 1
AG6CONIOTHOE AaBneHne P ML"IT-2 Ma
Pa3HocTb faBneHuii P ML-1T-2 Ma
M3nyyaemoe akycTuyeckoe gaBrieHune Pn ml-1t~2 Ma
YpoBeHb curHana B USM ps ML-1T-2 Ma
O6BbEMHbIN pacxop Pv L3T 1 m3/c
HapyxHblii paguyc Tpyb6onposoga R L M
BHyTpeHHUn pagnyc Tpybonposoa r L M
Uuncno PenHonbaca Re — 1
CXoanMMocCTb P — 1
CxofaMMoCTb npu Kanubposke rca — 1
A6co/oTHas Temnepartypa rasa T 0 K
PasHocTb TeMneparyp AT 0 K
Bpems t T c
CTtaHfapTHOe OTK/IOHEHMWE MFHOBEHHbIX TypOyneHTHbIX nynbcauuii u* — %
CKopoCTH
Tpebyemoe cTaHAapTHOe OTKNOHEeHWe TypOyneHTHbIX Nyfbcaunii cKopo- ud — %
CTV nocrne ux ycpeaHeHns
CkopocTb \Y LT-1 m/c
CpefHAs cKopoCTb \Y LT-1 m/c
CKOpOCTb MO /- akyCTUYeCKoli TpaekTopumn Vi LT-1 m/c
O6bem \Y L3 M3
BecoBoi KoathmumeHT ((hUKCUpoBaHHOE 3Ha4YeHME) Wi — 1
CXunmaemMocCTb z — 1
KoadbchunumeHT TennoBoro paclumnpeHus a 0-1 K-1
TonwwmHa cTeHkn Tpybonposoga 5 L M
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OkoHuyaHue Tabnuubl 1

BenuumHa O603HayeHne Pa3mepHocTb3 BEeﬁwwmﬁl
JvHamnyeckas BA3KOCTb n 1~IMT~1 Ma mc
[nuHa BOMHbI YNbTPa3ByKOBOro KonebaHus X L M
KoadhcpuuymeHnT MyaccoHa n — 1
[noTHOCTL cpefbl p ML” 3 Kr/m3
MecTo oT60pa faBneHus Pm — _
Yron HaknoHa TpaekTopum [0) — pag
a M— macca; L— gnuHa; T— Bpemsa; 0 — Temnepartypa.
Ta6nunuya 2— MNoACTPOUHbIE UHAEKCHI
MoACTPOYHbIN MHAEKC 3HaueHve
cal KannbpoBOYHbIi
min MUHMMAaSbHBbIN
max MaKCUMasbHbIN
op 3KCnyaTalOoHHbIN
ref STa/IOHHBIN
t nepexoAaHbIii
Ta6bnuuya 3 — Tllpumepbl 0603HaYeHN i 06BEMHOIO pacxoga
O603HaveHve MosicHeHve
PV, mex, MpOEeKTHbI MakCUMasbHbIi pacxos
PV, max, 20 MpOoEeKTHbIA MakCUMasbHbI pacxos, paccuMTaHHblli ANA MakcumasnbHOl ckopocTu rasa 20 m/c
PV, max, X MpOoeKTHbI MakCUMasnbHbI pacxof, paccyMTaHHblli 418 MakCUMaslbHON CKOPOCTM rasa X m/c
PV, max, op MaKCVIMaJ"IlebIVI 3KCI'II'IyaTavLI,I/IOHHbII7I pacxog, onpefensieMblil TOIbKO B C/lyYae, eCc/iv OH MeHbLUe, YeMm
NPOEKTHbIA MakCUMaibHbIA pacxos
PV, max, cal MakcvManbHbIi KanM6pPOBOYHbIA pacxof, onpefesisemMblii TONbKO B C/lyvyae, ec/ii OH MeHblue, YeMm
3KCM/lyaTaluMOHHbIA MakCUMaibHbIA pacxos
PV, min MpOoEKTHbI MUHMManbHbIA pacxop,
Pv, t MepexoAHblii pacxog AN onpefeneHus TpeboBaHuii K TOYHOCTH

3.3 CokpauweHunsa

CMC — Ka/IMBpPOBOYHbIE U M3MepUTEesibHble BO3MOXHOCTK (calibration and measurement capability);
ES — 3NeKkTpoHHaa cuctema (electronics system);

FAT — 3aBo/CKoe npuemMoyHoe ucnblTaHune (factory acceptance test);

FC — gpopmuposatesnb notoka (flow conditioner);

FWME — cpegHeB3BelleHHoe Nno pacxofy 3HadeHue norpewHocTtn (flow-weighted mean error);
M&R — rasousmMepuTesibHble 1 razopacnpegenutensHble cTaHuun (metering and regulating stations);
MPE — MakcumasibHasa gonyckaemas norpewwHocTb (maximum permissible error);

MSOS — u3mepeHHas cKopocTb 3Byka (measured speed of sound);

SAT — NpUeMoYHble UCMbITAHUSA Ha MecTe ycTaHoBKM (Site Acceptance Test);

SIN — OTHOLWeHKne curHan-wym (signal-to-noise ratio);

SOS — cKopoCTb 3ByKa (speed of sound);
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TSOS — TeopeTnyeckas ckopocCTb 3ByKa (theoretical speed of sound);
USM — yNbTpasBYyKOBOW cueTuuk (ultrasonic flow meter);
USMP — komnsekc, cocToswmin n3 USM, NpsSIMO/IMHENHbIX M3MEPUTE/bHbLIX Y4acTKOB Tpy6onpoBo-

4a, dhopmupoBaTesia NOTOKa W 3alMUTHOW rMnb3bl TepmomeTtpa (USM package, including
meter tubes, flow conditioner, and thermowell);

USM(P) — USM u USMP.

4 TIpUHUMNbLI N3MEepPeHNii

4.1 Bba3soBble (popMysibl

MpuHUUN paboTbl YbTPa3BYKOBbIX CHETUMKOB OCHOBAH Ha M3MEpPEeHWUU BPEMEHW pacnpocTpaHeHUs aky-
CTWUYECKOro curHana B MoTOKe.

Ha pucyHke 4 nokasaHa cxema npuvHuuna paboTbl cyeTymka. o o6emm cTtopoHam TpyObl B NO3numnsax A
n B ycTaHOB/EHbI yNbTPa3ByKoBble NpeobpasoBatenin, CNocoOHble nNepefaBaTb W NPUHMMATL YNbTPa3BYKO-
Bble UMNY/bCbl. Y NbTPa3BYyKOBble Npeobpa3oBaTenn nepefaloT y/bTPasByKoBble UMMNYNbChl B Npefenax cTosb
KOPOTKOrO WHTEepBasia BpPeMEHW, YTO CKOPOCTb 3Byka (SOS) MOXeT 6bITb NpUHATA OA4MHaKOBOW Ans 060umXx
HanpaBneHunin. B npouecce paboTbl cHETUMKA WU3MEPSETCSH BPEMS MPOXOXAEHUS YbTPa3BYKOBbIX WUMMY/b-
coB. py HyNeBOM pacxofe Bpems NPOXOXAEHUSA YNbTPa3ByKOBbIX MMMNY/bCOB OT A K B fAB paBHO BpemeHu
npoxoxgeHns ot B k A fBA. OgHaKo ecnn pacxof He paBeH Hy/o, TO BPeEMS MPOXOXAEHUS YNbTpa3ByKOBOro
umnynsca ot A 0o B ymeHbllaeTcs, a oT B go A yBenuuuBaeTtcs B cOoTBeTCTBUM C hopmynamu (6e3 ydeTa
aphdheKkTOB BTOPOro nopsjka, Takux Kak KpMBM3Ha TpaekTopum):

B (c+y-coadh)’ A
BA (c-#icoad)’ A
roe b — [nuvHa TpaekTopuM akyCTUYECKOro CUTHana;

¢ — SOS;
V — CpefHsAs CKOpPOCTb;
(h— yron Hak/I0Ha TpaekTopuu;
fAB, BA — BpeMs NPOXOXLEHUA aKyCTUYEeCKOro curHana.

A, B — nosuumm ynbTpasByKoBbIX Npeo6pasoBatesneil; p— f/MHa TpaekTopuy akyCTUYECKOro CUTHaua; V— CPeaHsisl CKOPOCTb;
(p— yron HakoHa TPaeKTopum

PucyHok 4 — Cxema npuHumna pa6oTbl cueTumka

MyTtem BbluMTaHma dpopMysbl (2) 13 oopmynbl (1) n HEO6XO4UMbIX NEepecTaHOBOK MOXeT ObiTb BbiBEAE-
Ha cnegyowas dopmyna 419 U3MepPeHUss CKOPOCTY rasa:
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1 1

'

p

(3)
2°08 g 7BA|

BennuuHa SOS oTcytcTByeT B chopmyse (3). ITO 03HayaeT, YTO U3MepeHne CKOpPOCTW rasa He 3aBUCUT
OT CBOICTB rasa, HanpvmMmep AaBneHus, TemnepaTypbl U cocTaBa rasa.
Mytem cnoxeHuns cdopmyn (1) n (2) 1 HeOBXOANMbIX MEepecTaHOBOK MOXET ObITb NoayyeHa cregyrouas
dopmyna ana namepeHns SOS:
1
c (4
Jab *say
[nsa oueHkM cpefHein CKOPOCTM B MHOMOJ/IyYEBBIX CHETUMKAX U3MEpPEHHbIE CKOPOCTM N0 BCEM TpaekTopu-
AM 06beMHAKTCA C MOMOLLbLI0 MaTeMaTU4eCcKol OYHKLNN:

v=f(vv ..., vn), 5)

roe N — obLiee Yncno TPaeKTopuil.

BcneacTtere BapraLumii B KOHUrypauum TpaekTopuii 1 pasinyHbIX NOAXOA0B K pelueHuo gopmynbl (5),
AaXe ONS 3afaHHOro yncnia TpaekTopuid, 3aBucuMmocTu f(vv ..., vn) MOTyT OT/iMyaTtbCs.

Ana nonyyeHnss 06bLEMHOr0 pacxofa v yMHOXalT OLEHKY cpefHei ckopocTu V Ha nnowaab noneped-
HOro CevyeHuss N3MepuTenbHON yactn cuetymnkal)

qv=A-v. (6)
4.2 ®dakTopbl, BAUAIOWME HA IKCMyaTaUuNOHHbIe XapaKTepUCTUKN

KcnnyaTtaumoHHble XxapakTepucTukm USM 3aBUCAT OT psfa BHYTPEHHUX Y BHELWHUX (DakTOpoB. BHYTpeH-
HVe hakTopbl (TO ecTb (hakTOpbl, OTHOCALMECS K CHETUMKY M €r0 KasIMGPOBKE Nepen NOCTaBKOW) BKIOYAIOT:

- FeOMEeTPUI0 Koprnyca cYeTuMKa 1 pacnosioxeHne ynbTpasByKOBbIX Npeobpa3oBaTenieil, a Takke Heornpe-
OENEeHHOCTb, C KOTOPOI OHM M3BECTHbI (BKIOYAs KO3(MPULMEHTbI Ha BAUSHME TeMMNEepPaTypbl U aBNeHNS);

- TOYHOCTb M Ka4yecTBO Y/IbTPa3BYKOBbIX Mpeobpa3oBartesieil U 371EKTPOHHbIX KOMMOHEHTOB, MCNOMb3ye-
MbIX B CXEME M3MEPEHUA BPEMEHU NPOXOXAEHUS (Hanpumep, CTabu/ibHOCTb 3N1EKTPOHHbIX YacoB);

- MeToAbl, Ucnosb3yemble ANs onpefesieHns BpeEMEHN NPOXOXAEHUS U pacyeTa cpefHei ckopoctu (no-
crnefHan onpefensier YyBCTBUTE/IbHOCTb CYETYMKA K U3MEHEHWUSAM B pacnpefenieHny CKOpoCTU MOTOKa);

- KOPPEKTMPOBKY (BK/1H0OYASA COOTBETCTBYIOLLYIO KOMMEHCALMUIO 3a[ePXeK CUTHANO0B B 3/1IEKTPOHHbLIX KOM-
NMOHEHTax M y/NbTPa3BYKOBbIX NpeobpasoBaresnsx).

BHeluHWe dhakTopbl, TO eCcTb (haKTOpbl, CBSA3aHHbIE C MOTOKOM U YCIOBUSIMU OKpYXaloLLeli cpefbl, BKIYatoT:

a) npoduib CKOPOCTU NOTOKA, BK/IOYAA 3aKpyTKy U aCUMMETPUIO;

b) U3MEHEHVE LIEPOXOBATOCTN CTEHKW B pe3y/nbTare KOppo3uW, TBEPAbIX U XUAKUX 3arpsA3HeHuid B Npo-
Lecce akcnayartauuu,

C) TemneparypHoe pacnpejesieHue;

d) nynbcaymm nNoToka,

€) WyM — KaK aKyCTUYeCKMW, TaK U 3M1eKTPOMarHuTHbI;

f) BpemeHHOEe WM MOCTOSIHHOE 06pa3oBaHWe OT/IOKEHWN, NPUBOASLLEE K YMEHbLUEHUIO Nowanm no-
NepeyHoro cevyeHuss Kopnyca cyeTyuka.

4.3 OnucaHve xapakTepHbIX KOHCTPYKLNA

43.1 O6wue ceBegeHUs

[JaHHoe obuiee onucaHne ynbTPa3BYKOBbIX CHETUMKOB npefnonaraetT BO3MOXHOCTW Bapualuil B KOH-
KPETHbIX MPOMbILL/IEHHbIX KOHCTPYKLMSAX, a Takke NoTeHuuasn A/s HOBbIX pa3paboTok. C uesbl onucaHus
MOXHO CUMTaTh, YTO YNbTPA3BYKOBbIE CYETUMKM COCTOAT U3 HECKOSIbKMX KOMMOHEHTOB, @ UMEHHO:

a) ybTpa3BYKOBbLIX Mpeobpa3oBaTeneil;

b) KOpnyca cyeTymKa C MOHTaXKHbIMW KaHasiaMun ynbTpa3BYKOBbIX NpeobpasoBarteneil;

C) 3N1EeKTPOHUKM;

d) 6n10ka 06paboTKM M OTOBPaKEeHUA AaHHbIX.

1) Moa n3mMepuTeNbHOM YacThlo cHeTYMKA MOHUMAeTCS yYacT oK NPOTOYHON YacTyn cueTUMKa, B KOTOPOIi ocy-
LWecTBAAETCA pacnpocTpaHeHe CUrHANOB MeXAy y/ibTPa3ByKOBbIMI NPeo6pasoBaTeNsMU.

8
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4.3.2 ¥YnbTpa3ByKOBble nNpeobpasoBarenu

YnbTpa3BykoBble npeobpasoBaresiv MOryT UMeTb pasnuuyHblie opmbl. Kak npasBuio, OHU cofepxar
Nbe303/1EKTPUYECKNA INEMEHT C 3NEKTPOAHLIMU COEAVHEHUSAMU U MeXaHU4YecKoW MNOAM0XKONM, Yepe3 KOTo-
Pyl OCyLLecTBAsieTCA Mepefava CuUrHana. Y/bTpasByKOBble Npeo6pasoBaTenin CUYETUMKOB, WCMO/Ib3YEeMbIX
ON8 KOMMEpYecKoro ydyeta rasa, yctaHaB/MBatOTCA B NPSIMOM KOHTakTe C M3MepsieMoil cpefoil. XapakTep-
Hble CXeMbl PacnonoXeHus ynbTpa3BYKOBbIX Npeobpa3oBartesieil nokasaHbl Ha pucyHke 5. TexHonoruyeckue
coefuHeHns yNbTpa3BYKOBbLIX NpeobpasoBartenieil MoryT ObiTb CBapHbIMU, (dflaHLEBbIMU, Pe3b60BbLIMU UK
MexaHn4yeckn 60M1ee C/OXHbIMW, Hanpumep, ANA obecnevyeHns BO3MOXHOCTU AEeMOHTaxa Y/bTPa3BYKOBbIX
npeob6pasoBaTenieil C IMHMN NoA, AaBeHNEM. AKTUBHbI 3/1EMEHT 00bIYHO OTAENEH OT paboueit cpegbl 060-
JIOYKOI C aKyCTUYECKMM KOHTAKTHbIM 3/1IEMEHTOM (MeMOGpaHoii). YbTpa3BykoBble Npeobpas3oBaTesnin AO/MKHbI
6bITb OPUEHTUPOBAHbI TakMM 06pa3oM, YTOObI aKTUBHbIM 3NEeMEHT nepefaBan y/AbTPas3BYKOBbIE CUTHaMbI NOA,
Yr1I0M K OCM KOpnyca cyeTuMka B HanpaB/ieHMn BTOPOro Y/bTPa3BYKOBOro npeobpasoBartesnis uav ToUku oTpa-
XXEHUS1 Ha BHYTPEHHEl MOBEPXHOCTM KOpMyca CUeT4YMKa.

[na ocobbix ycnoBuii NPUMEHEHWs CYEeTYMKOB MOTYT MOTpeboBaTbCsA crneuuasibHble YNbTpas3ByKOBble
npeobpasosaTteny. OHWM MOrYT OT/IMYATLCS OT OObIYHbLIX NO M3/yYyaeMoli YacToTe, matepuanaM KOHCTPYKLUK
N MEeXaHUYeCKOMY YCTPOWCTBY. XapakTepuUCTUK/ Y/IbTPa3BYKOBOrO NpeobpasoBaTtenist U KOHCTPYKLMS ero MOH-
TaXHOro KaHana A0/MKHblI ObITh TLWATE/bHO NPOAYMaHbl A1 3KCTPEMasibHbIX WKW CAOXHbLIX YCAOBUA npume-
HEeHWA, Taknx Kak:

a) BbiCOKas U HM3Kas Temneparypa;

b) BbICOKOE ¥ HU3KOE [AaB/IEHUE;

C) BbICOKME CKOPOCTU rasa,;

d) 3HaunTeNIbHOE aKyCTU4eckoe 3aTyxaHue;

€) HenocpeAcTBeHHas 6AM30CTb K perynupylowemMy knanaHy C BbICOKUM nepenajoMm AasneHus (BO3-
MOXHO Hanunuune ynbTpasByKOBOro Lyma B Tpy6e);

f) GbICTpblIE AWM LUKINYECKME U3MEHEHUS TeMNepaTypbl WU OABEHNS;

) KOPPO3MOHHO-aKTUBHbIA UM 3PO3MOHHO-arpecCuBHbIl ra3 (cepocogepxallnii ras);

h) ras co cnegammn Bnarn unun 3arpsasHeHuA.

PucyHok 5 — XapakTepHble cXxeMbl pacnosioXeHns yabTpa3ByKOBbIX NpeobpasoBaTenei

4.3.3 Kopnyc cueTumka 1 KOHUrypaumm akyCTUHECKUX TPAaeKTopuii

4.3.3.1 O6wme ceBegeHus

YnbTpa3ByKOBble CUYETUMKM BbIMYCKATCA C Pas3/iMyHbIMU KOHUrypaumsaMy Tpaektopuii. Unucno Tpaek-
TOpWiA 06bIYHO BbIGMPAETCA HAa OCHOBAHMU TPEOGOBAHUN, YUUTHIBAKOLWMX Bapuauum B pacnpefeneHun CKopo-
CTeli N He06X0AUMYI TOYHOCTb N3MEPEHMUIA.

BapbnpoBaTbCa MOXET He TOMbKO paguanibHOe NOSoXeHNe TPaeKTopuii B NONEepPeYyHOM CEeYEHUU, HO U
KOHhurypaums TpaekTopuili No OTHOLLEHMIO K ocu TpybonpoBoga. B criyyae ncnosib30BaHUs OTPaXeHUs Yiib-
TPa3BYyKOBOr0 CUrHasia OT BHYTPEHHE NMOBEpPXHOCTM Kopryca cyeTymka Wau OT M3rOTOB/IEHHOTO oTpaxaTens
TpaekTopus MOXeT nepecekaTb NonepeyHoe cevyeHne TpybONpoBoAa HECKOLKO pas.

4.3.3.2 OCHOBHble TUMbl aKyCTUYECKNX TPaeKTopuii

PacnpocTpaHeHHbIe TWMbl aKyCTUYECKUX TPAaeKTOpUil npeacTaBieHbl HA PUCYHKe 6.
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PrcyHok 6 — OCHOBHbIE TUMbl aKyCTUYECKUX TpaeKTOpVIVI ANA MHOrostydeBbiX CHETYMKOB

4.3.3.3 YacTo MCnosib3yemble MHOFO/y4YeBble KOH(PUIypaLumum akycTuuyecknx TPaeKTopuii B nonepeyHom
cevyeHum

KoHdhurypaums akyCTMUeckux TPpaekTopuii B NonepeyHoM cedyeHun onpefensieT, kakas uHgopmaumsa o
pacnpegeneHuy oceBoil CKOPOCTW AOCTYMNHA ANs BblUMCNEHUS cpefHeli 0ceBOW CKOpOCTU. BapuaHTbl 4acTo
BCTPEUAlOLLMXCA KOHUIYpaLMii aKyCTUHECKUX TPAEKTOPWIA NoKasaHbl Ha pUCyHKe 7.

c) OgHony4deBas KoHurypaumsa no cpegHemy paguycy  d) MHorosyyeBas KOHcurypauusa no cpegHemy paguycy
C OTpaXeHnem u guameTpy

e) MHoronyyeBasn napasnnesnbHas nepekpeLmBarLLascs f) MHorony4yeBas nepekpeLymBaroLascs B Na0CKOCTU
xopaa xopaa

PucyHOK 7 — BapuaHTbl 4acTo BCTPEYAOLMXCA KOHPUTYpaLnii pacnoNoXeHust akyCTUYeckux TpaekTopuii

10
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4.3.4 PacueT cpefHen CKopocTn

CueTurKn ¢ TPaeKTopUAMN PaBHOro pagmnasibHOro CMeLLeHNs [Hanpumep, pUCYHOK 7, ¢) 1 f)] no cyecTBy Bbl-
MOJHAIOT OAMHAKOBblEe N3MEPEeHNs1 OTHOCUTENIbHO pacnpeiesieHns CKOPOCTU, eciv NOTOK SBNSETCH 0CECUMMETPUY-
HbIM, HE3ABMCMMO OT YKCNa UCMOb3YEMbIX TPAEKTOPWA. B Takmx cnydasx cpefHsisi CkopocTb V ABNSETCA NpocTbiM
cpefHUM apudomMeTMyeckMM. B NOMHOCTLIO pa3BUTOM MOTOKE MOXET ObiTb BBEAEH TEOPEeTUYEeCKUii NonpaBOYHbINi
Ko3hhnUMEeHT/?, yunTbiBaKOLWNIA U3BECTHOE N3MEHEHME NPOgNIS ckopocT. OfHaKo NONPaBOYHbIN KOI(ULMEHT
kh npymeHsAeTCsa UCKTYUTENBHO 418 NOMHOCTBI0 Pa3BMTOMO MOTOKA, HO He A1 BO3MYLLEHHbIX MOTOKOB.

n

5>/
v=kh ~ -[7)

roe N — o6llee YMC/I0 TPaeKTopuiA;
\| — CKOpOCTb MOTOKa, M3MepeHHas Ha /-1 TpaekTopuu.

KoadhpuumeHT kh aBnsetcsa doyHkumein uincna PeliHonbAaca, WepoxoBaTocTu TPyObl U paguanbHoro cMme-
LeHus. Ha npakTvke ero MOXHO BBECTU KakK OAMHOYHYI KOHCTaHTY WKW paccuMtaTb Ha OCHOBE CTaTUYECKMX
napameTpoB UM U3MEPEHHbIX NEPEMEHHbIX.

B cnyyae cyeTUMKOB C TPAEKTOPUAMM, OT/IMUYHBIMY OT AMamMeTpasbHbIX [(Hanpumep, pUcyHokK 7, €) u d)],
CKOPOCTb U3MepSeTCA B Pa3/IMUHbIX pajuasibHbIX NOMOXeHuax. s pacueTa cpefHeli ckopocTu B Tpybonpo-
BOAE NO M3MEPEHHbIM CPefHUM 3HAYEHUSM CKOPOCTeli MOTOKa Ha TPAeKTOPUAX MOryT MPUMEHSATLCHA pasfvy-
Hble MeTofpbl. VX MOXHO knaccudumumpoBaTb C/iefyowmm o6pasom.

CyMmMupoBaHue C NOCTOSAHHbIM B3BELUEHHbIM 3HAYEHMEeM:

n
v = 'Ewivi- (8)
=i
PagnanbHble CMeLeHUs TpaekTopuin 1 BecoBble KO3(hMLMEHTbI OT W, A0 Wn, ONPeAEeNsoTCA Ha OCHOBE
3a40KYMEHTNPOBAHHbIX METOLOB YMC/NIEHHOTO UHTETPUPOBaHUA.
CyMmMupoBaHue C NepemMeHHbIM B3BELUEHHbIM 3HAYeHUeM:

v = JfjVI[D)
=il
Mpy 3TOM pagnasibHble CMELLEHUs TpaeKTopuiA onKCMpoBaHbl NPY NPOEKTUPOBaHUK, a NepeMeHHbIe oT 7, Ao fn
MOryT 6bITb OnpefeneHbl Ha OCHOBE BXOAHbIX NMapaMeTpoB WM M3MEPEHHbIX NepeMeHHbIX (Hanpumep, CKopocTel).
B n060i 13 AaHHbIX KOH(Urypauuii nocne CyMMUPOBaHUS MOXET MPUMEHSATbCA MHOXWUTE/b WU Ka-
NINBGPOBOYHbLIN KO3hpUMEHT K (MOCTOSIHHBIA WM NEPEMEHHBLI) A1 BHECEHUS MOMPaBOK Ha OTK/IOHEHUS
BCNeACTBME NMPOU3BOACTBEHHbLIX A0MYCKOB W MPUHATLIX AONyLleHuii no hopmyne

gv=K mA mv. (20)

MpaBuna v gonyckn AN BBEAEHWSA NONpaBokK W IMHeapmn3aunum ¢ NpUMeHeHNeM KasimbpoBOYHOIO KO-
uymneHta K npuBeseHbl B 5.8 1 6.3.3.

4.4 CocTaBnftowme HeonpeneneHHoCcTn U3MepeHuin

O6beMHbIN pacxog qV, U3MepeHHbIn USM, MOXeT 6biTb BbIYUC/IEH MO hopmyne

<N =AKAMJj (11)
£ 2cosd) g/ ysa/7

MpuHMMas BO BHMMaHWe 370 ypaBHEHWE, CyMMapHasi Heornpee/eHHOCTb M3MepeHNii 06BEMHONO pac-
X04a 3aBWCUT OT OTAESNbHbIX HeonpeaeneHHOCTeN BCeX BKIHOYEHHbIX hakTopoB. MOXHO BblAennTb 4YeTbipe
UCTOYHMKA:

a) HeonpeaeneHHoCTb KanMbpoBoYHOro koadhduumeHTa K, kotopas sasnsetcsa yHKUMen HeonpeaeneH-
HOCTV Ka/IMbpOBKY, MPUMEHSIEMOr0 METOAA KOppeKunun n gv\

b) HeonpeaeneHHOCTN M3MEPEHUI XapakTepuUCTWK YNbTPa3BYKOBbLIX NpeobpasoBartesieil 1 reomMeTpum
Kopnyca cueTuuka;

C) HeonpeaeneHHOCTb TeKYLLMX BECOBbIX KO3(h(MLUNEHTOB WM NONPaBOYHOro KoadpdumumreHta npodu-
nsa notoka fj,

d) HeonpeaeneHHOCTb U3MEPEHNSI BPEMEHUN MPOXOXAEHUS U PA3HOCTU BPEMEHMN MPOXOXAEHMS.

1
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MorpewHoCcTn B 0TOGpaxxaeMoM pacxoge qv, 06yC/OB/IEHHbIE HEOMPEAENEHHOCTAMN U3MEPEHUNA /, &
A un f, nocne npoBefeHns KannbpPoOBKM M PEryIMPOBKN KOMMEHCUPYIOTCS YMHOXEHWEM NpaBoii YacTu Ha kanu-
6pOoBOYHbIN KO3(hdmumneHT K. EAUHCTBEHHOI OCTaBLUelicsd HeonpeaesieHHOCTLH U3MEepPEeHUn Ha mMecTe npo-
BeAeHVs1 Ka/IMGPOBKU SIBNSIETCS HEONPEeAe/IeHHOCTb KambpoBOYHOro koagpdmumeHTa K.

MpumeuyaHune — [pu ycTaHOBKE CUETYMKA HA MECTe 3KCMjyaTauuy BO3HUKAET AOMOMHWUTe/NbHas Heonpege-
NIEHHOCTb BCNEACTBME KOHKPETHbIX YCMOBUIA 3KCMyaTauuv W YCNOBWUIA MOHTaXa, KOTOpble OT/MYAKTCS OT YCMNOBUIA Ha
MecTe KasimbpoBKu.

4.5 Yucno PeliHonbpgca

Mpodounb noToka sBnsieTcs pyHkumel uncna PeliHonbaca. Uucno PeiHonbAca paccumTbiBaeTcs no
U3BECTHOMY BHYTpPEHHEMY AMaMeTpy koprnyca d, U3MepeHHOW cpefHei CKOpOCTU V, MIOTHOCTM P U AUHAMU-
YEeCKOW BA3KOCTW T
_vdp

n

MrHOBEHHas cpefHsisi CKOPOCTb WM NJIOTHOCTb, A1 KOTOPOW faBfeHne ABASEeTCS onpeaensawwmm dak-
TOPOM, BHOCAT OCHOBHOW BK1af B M3MeHeHue yucna PeliHonbaca AN KOHKPETHOro rasa.

BnusiHne nameHeHuii uncna PeliHonbaca Ha KanMbpoBOUHbI KO3 (hULMEHT OfHOM TpaeKkTopun 3aBUCUT
OT KOHdhurypaumm Tpaektopun USM. OAns uucen PeliHonbaca, npesbiwatowmx 10 000, BAnsHue konebnetcs
oT nNpnbnunsnTensHo 1 % npu usmeHeHun yncna PeliHonbaca B 10 pa3 ona AnameTpasibHOl TpaekTopumn Ao
MeHee Yem 0,3 % AN XOpA0BOI TPAeKTopuX B MOJSIOXKEHMKN, COOTBETCTBYIOLLEM MOMOBMHE paguyca. s Bbl-
cokmnx uucen PeiiHonbaca, Hanpumep, Npy BbICOKOM AAB/IEHUN WU/WN BbICOKOW CKOPOCTU NOTOKA M3MEHEHWEe
npodgunaia notoka CTaAaHOBMTCA He3HAYMTENbHbIM U Ka/IMBpPOBOYHbI KO3 (ULUNEHT CTAHOBUTCSH KOHCTaHTO.

KoHthurypauum TpaekTopun 60/bLUIMHCTBA Y/IbTPA3BYKOBLIX MHOrOKaHasIbHbIX CHETYMKOB CMPOEKTUPO-
BaHbl TakuM 06pa3oM, 4TOObl YMEHbLNTL BO3AENCTBUE Yncna PeilHonbAca A0 He3HauMTesbHOW BeNYUHBI.
Tem He MeHee Ka/lMbpOoBOYHbI KOI(hULMEHT MOXET N3MEHSATLCA B 3aBUCUMOCTU OT M3MEHeHUs uncna Peii-
HoMbAcCa Mo Bo3jeincTBMeM paboyero faBfieHus, 0COBEHHO 471 pacxodoB Huxe qvt. 3roToBuTenb fo/MKEH
yKasaTtb AONYyCTUMbIA gnanasoH AaBAeHWUA 1 AOMKHbI SN NPU KasIMBPOBKe, a Takxke B Mpouecce akcnayarayum
BHOCMTbCA B ES USM dhakTuueckme 3HauyeHus NoTHOCTU M BA3KoCTU. Cwm. Takxke 5.8.3.

Re (12)

4.6 Knaccudmkauma USM

B uensax cofelicTBusa nosab3oBartesilo B BbIbOpe cyeTymka Ha OCHOBe Tpebyemoli TouHocTu USM knaccu-
MuMpyoT No npumeHeHuto. Knaccudpukauyma USM BknovaeT B cebsa pasgeneHne UMerLWwmxcs CHeTYMKOB Ha
Knaccbl TOYHOCTU, Kak yKa3aHo B Tabsvue 4. Tosibko knaccbl 1 1 2 Nogxoaart 4/ KOMMEPUYEeCcKoro yyeTa rasa.
[pyrvne knaccbl OTHOCATCA K APYIUM U3MepuUTesibHbIM NpuMeHeHnam 1 paccmatpusatotea B ICO 17089-2.

Tab6nuuya 4 — Knaccudukauma USM

Knacc TWNUYHbIE NPYMEHEHNS Heo6xoauMblii Knacc TO4HOCTH
1 Kommepueckuii yuet (nepegava) knacc 0,5 wnm knacc 1,0
2 Kommepueckuin yueT (pacnpegeneHue) knacc 1,5 niu Bbiwe

3™ gBa knacca, 1 u 2, npegHasHaveHbl A8 NPeACTaBfeHUsA TUMNYHbIX U3MEPUTENbHbIX XapakTepu-
CTVK, 06bIYHO MPUMEHSAEMbIX B NMPOMbILLIEHHOCTN. B 3aBUCUMOCTU OT BaXKHOCTW M3MEPEHUS C TOUKM 3pEHus
TpeboBaHWin perynupyoLmx opraHoB nnn TpeboBaHnii yueTHO-pacyeTHbIX onepavlmii obwmii 6o4keT Heonpe-
[EeNeHHOCTU 419 U3MEPUTE/IbHLIX CUCTEM MOXET pas3/imyaTbCesl.

5 XapaKTepucTuKn cyeTumka

5.1 YcnoBua akcnnyataumm

5.1.1 Pacxof 1 CKOpPOCTb rasa

MakcumasibHbIA 1 MUHUMA/TbHBIV pacxoApl rasza AO/MKHbI ObITh YKa3aHbl U3roTOBUTENEM AN TeX 3Have-
HWIA NNOTHOCTW rasa, NpU KOTOPbIX CUETYMK paboTaeT B Mpefenax 3asBfIEHHbIX TOYHOCTHbIX XapaKTepucTuK,
onpegfeneHHbix B 5.8. MakcumanbHbIi pacxof cyeTumka, B KybnyeckMx meTpax B Yac, 3aBUCUT OT MakcmMmarsb-
HOli CKOPOCTW rasa, nog, KOTOPYI CNPOEKTUPOBAH CUETUMK.

[vana3oH pacxofa ANs ABYHaNpPaB/eH