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JOCJIIIZKEHHSA CTABIVIBHOCTI JITYUNJIBHUKIB I'A3Y

Pestome. Ilpoananizogano, w0 OYiHIOBAHHA CMAOITbHOCMI NOXUOOK NIMUILHUKIE 2a3) NPOBOOUMbCS
MinoKu Npu 30ilCHEHHi 0epiHCasHux 6UNpoOY8aHb I He ModXdce Xapakmepusygamu OUHAMIKY 3MIiHU NOXUOOK
JiYunbHUKie 2azy nio uac ix excniayamayii. Bupobuwuku ma nocmayvaneHuku mypOiHHUX mMa pOMOPHUX
JIYUTBHUKIE 2a3y OeKaapyloms cmabilbHiCmb Mempono2iyHUX Xapakmepucmuk y 4aci, aile He HA800AMb
YUCTIOBUX 3HAYEHb cMabinbHocmi. Po3pobieno MemoouKy 015 OYiHIOBAHHS OUHAMIKYU 3MIHU NOXUDOK NIYUTbHUKIG
eazy. [na npoeHo3yeamHa cmabinbHOCMi MempoNo2iMHUX XaApaKmepucmuk JiYUNbHUKI@ 3anponoHOo8aHo
gukopucmosgysamu noeiko-cmamucmuyny mooensv JICIM-1, axa mpaouyitino uUKOpucmogyemucs 8 CUucmemax
KOHMPOI0 ma asmoMamuky Olsi pe2yllo8anHs U cmabinizayii mexHonoziunux npoyecie. Buxopucmarns
PO3POONEHOI MEemOOUKU 00360UMb OYIHUMU OUHAMIKY 3MIHU CMAOLIbHOCIT MempoNoSiuHUX XapaKmMepUCmuK
POMOPpHUX | MYPOIHHUX JIMUIbHUKIG 2a3y MaA CHPOSHO3Y8AMU MemponociuHy cmabinbHicme HA nepioo
eKkcniyamayii 1iYuibHUKIG 2asy.

Knrouoei croea: nivunvruk 2asy, cmabineHicme, noXudbxa

M. Kuz
STABILITY STUDIES OF GAS METERS

Summary. It was studied that the estimation of the gas meters stability error is carried out only during
the official testing and can not specify the dynamics of gas meter errors during their operation. Manufacturers
and suppliers of turbine and rotary gas meters declare stability of metrological characteristics over time, but do
not confirm them by the numerical values of stability. Admissable values of instability of the metrological
characteristics of the gas meters in operation are not specified in the standard regulations in Ukraine. The
method for estimation of errors change stability of the turbine and rotary gas meters has been developed. To
predict the stability of metrological characteristics of gas meters, the usage of logic-statistical model LSIM-1,
which is traditionally used in control systems and automation for the regulation and stabilization of
technological processes has been proposed. Before the study and in every 10 h of gas meter operation stability
of the metrological characteristics of a gas meter has been carried out. At this stage of studies the change of
metrological characteristics of a gas meter, depending on the cost is being estimated. As a result of a series of
studies (in every 10 h of gas meter operation) the table is built by summing of all 1 (units) in each series of
studies. The error stability curve of the gas meter, depending on the waste in one study of series and the errors
stability curve of the gas meter, depending on the number of studies in the series, is built. Approximating curve,
which specifies the character of the error change of the turbine or rotary gas meter, depending on the number of
studies in the series, is built. The fact, if with the increase of number of studies is observed the improvement
(approximation curve ascention) or deterioration (approximation curve downward) of the stability of
metrological characteristics of the meter, is analyzed. The application of the developed method will make
possible to estimate the dynamics of the metrological characteristics stability changes of rotary and turbine gas
meters and to predict the metrological stability during operation of gas meters. Determination of the
metrological characteristics stability of gas meters in use will allow to estimate the fact, if the gas meters errors
do not exceed the admissible permissible limits. The subject of further research is to develop the criteria for
finding the numerical values of the gas meters metrological characteristics stability limits.

Key words: gas meter, stability, error.

IMocranoBka mpo6emu. [Iponenypa nmpoBeeHHs TUIIOBUX BUIIPOOYBaHb JIIYMIBHUKIB
ra3zy TypOIiHHOTO Ta poTopHOTro THUIIB [1, 2] mependaydae OIMiHIOBAaHHS CTA0TBHOCTI TTOXHOOK
TYMIBHUKIB Tazy. JlaHa MeTposoriyuHa XapakTepHCTUKAa BH3HAYAETHCS TUIBKU IIPH
MPOBEJICHH] JIep)KaBHUX BUMIPOOYBaHb 1 HE MOXKE XapaKTEPU3yBaTH JTUHAMIKY 3MIHH TMTOXHOOK
JIYMIIBHUKIB ra3y mij] yac ixX eKcIuryaTaiii.

AHaATI3 ocTaHHIX gocaiKeHb i myoOJikamiii. HopmarmBauM moxkymentom [1]
BCTAHOBJIEHO, 1110 y Aiana3oHi Butpar Big 0,25-¢,. A0 ¢, 3MIHU HOXUOKHM JIYMIBHUKA 32
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KOKHOT BUTpAaTU HE NMOBUHHI BUXOAMTH 3a Mexi 0,2%. Y HamioHalbHOMY cTaHjuapti [2]
BCTAQHOBJICHO aHAJIOTIYHE 3HAYCHHS 3MIHU MOXUOKH JIYAIILHUKA ra3y, aje y Jiana3oHi BUTpaT
BIL G 71O gy -

BupoOHuKkH Ta mocTayaJbHUKH TYpOIHHHUX 1 POTOPHUX JIHUMIIBHUKIB a3y JAEKIApyIOTh
CTaOUTBHICTE METPOJIOTIYHMX XapaKTEepHCTHK y daci [3, 4], aje He HaBOIATh YHCIOBHX
3Ha4YeHb CTaOIIBHOCTI.

Metoro naHoi po6oTH € PO3POOJICHHS METOJHMKH JOCTIDKEHHS JUHAMIKHA 3MiHU
NOXMOOK JHUMJIBHUKIB Ta3y NUIIXOM IPOTHO3YBAaHHS CTaOUIBHOCTI METPOJIOTTYHUX
XapaKTEePUCTHK JIYMIbHHKIB.

PesyasTatn nocaimkenns. [loxuOky TypOIHHOTO JiUMIBbHHMKA BiJIMOBIIHO JIO BUMOT
[1] Tpeba BM3HayaTW 3a PI3HUX BUTpAT razy B TakoMmy nopsaky: 0,25-q.. ; 0,7-q,..;

04-q.. 3 4. » IppaoMy 3miny Big 0,4-¢q,. 10 q,. poOnaTh yepe3 3HaueHHs l,1-g s
TOro, o0 HAONM3UTUCS OO 3HAYEHHS ¢, Bl OUIBIIOrO 3HAa4eHHs BUTpaTH raszy. Ilpu

KOKHIM BUTpaTi MOTPIOHO TpWYi OMIHUTH MOXHOKY Oe3 3MmiHM BHTpatu rasy. l{ukm Tpeba
MOBTOPUTH Tpuui. J[eB’STh MOXMOOK IiYMJIBHHKA 3a KOXKHOI BHUTpaTH HE IOBHUHHI
nepesuiryBatu 0,2%.

[ToxuOKy pOTOpPHOTO NiYMJIBHUKA BIAMOBITHO 0O BUMOT [2] BU3HAYAIOTH IS JBOX
3HA4Y€Hb BUTPAT Y TAKOMY TOPAAKY: ¢, o s Gy s Goax » i > Dona » 1€ SMIHEHHSI BUTPAT BiJl ¢,

10 ¢,... BinOyBaeTbes uepe3 1,1-¢g  , 00 AOCATTH BUTpATH ¢, BiJ OUIbIIOl BUTpatu. J{is

KOXKHOI BHUTpPATH TMOXUOKY JIYMJIbHAKA BH3HAYAIOTh TpW4i Oe3 3MiHeHHs BHTpaTH. L[kt
MOBTOPIOIOTh TpU4Yi. BIEBHIOIOTHCS, IO JEB’STh MOXWOOK JUMJIBHHUKA JUIS YCiX BUTpar
nexatb y mexax 0,2%, He BpaxOBYIOUHM B3a€MOJIIO JIYMJIBHHKA 1 BUIPOOOBYBAJIHLHOTO
oOJlaTHaHHS.

JIyist OTliHIOBaHHS JWHAMIKH 3MIHHM TTOXHUOOK JITYMIIBHUKIB ra3y MPONOHYEThCS HACTYITHA
MeTonuka. BimmoBimHo mo [1] mepen TUMOBMMH BHIPOOYBAaHHSMH JIIYMIHHUK TOBHHEH
npompamntoBati npotsarom 50 roj 3a BUTpaTH rasy, Mo AopiBHIOE npuHaiMHL 0,5-¢q, . . s

JOCTI/DKEHHST CTa0IIbHOCTI METPOJIOTIYHMX XapaKTePUCTUK JIYWIbHUKA BiH TIOBHHEH
MpONpaIioBaTH MpoTsroM He S50 roj, a, HANMPHUKIAL, I’ SITh pasiB mo 10 ro.

JIs  TpOTHO3YBaHHS CTAOUTBHOCTI METPOJIOTIYHHX XapaKTePUCTHK JIYMIIBHUKIB
BUKOPUCTOBYETHCSL JIOTiKO-cTaTUCTUYHA iH(opMmariitna monxens JICIM-1, ska TpagumiiHo
BUKOPHCTOBYETHCSI B CHCTEMaxX KOHTPOJIO Ta aBTOMATHWKH JUIS PETYNIOBaHHS ¥ cralimizamii
TEXHOJIOTIYHUX TporeciB [5] Ha ocHOBI pemrityacToi (yHKHii CTaHIiB 00 €KTa KepyBaHHS.
[Tpukax moOyI0BH Takoi QYHKIIIT, SIka pearye Ha BiIXHIJICHHS CTaHy 00’ €KTa KepyBaHHS BiJl
HOMIHAJILHUX 3HAYEHb 0 aMILTITY/li, HaBeJeHa Ha puc. 1.
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Pucynok 1. Pemrityacta (hyHKIist CTaHIB 00’ €KTa KepyBaHHS

Figure 1. Lattice function states of the control object
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3HaueHHs ¢yHKOIl (puc. 1) 3agaeTbes OyneBOIO 3MIHHOIO L, sIKa OIHUCYEThCS
piBHSHHSM [5]

0, x,€g,,
L= (D
L x¢¢,
Je €, — ameprypa cTaHiB 00’€KTa KepyBaHHs (X;), AKa Ma€ BIANOBIAHMN 3MICT: X, € €,

BIJIIIOBIJIa€ 3HAXO/UKEHHIO X; Y TPaHMLAX allepTypu €,, a X; &€ € — MICTUTbCA Ha TPAHULSX

a0o 1M03a TpaHUIISIMH alepPTypH.

[lepen mpoBedeHHSM JOCHiKeHb Ta uepe3 KoxkHi 10 rox poOOTH JiYMIBHHKA
MPOBOJSITH JTOCTIPKEHHSI CTa0lTbHOCTI METPOJIOTIYHUX XapaKTePUCTUK JIYMIBHUKA ra3y 3a
MeTOoJMKaMH, HaBeJeHMMH B [1,2]. 3a pe3yiabTaraMd KOXHOTO 3 IIECTH JOCIiIKEHb
Oynyetbes (GyHKINS cTaHiB (quB. puc. 1). [Ipukian moOy1oBu GyHKINIT CTaHIB METPOJIOTTIHHX
XapaKTEPUCTHK Mepe]l IPpoBeIeHHIM BUIIPOOYBaHb TYpOIHHOIO JTIUMIbHUKA Ta3y HaBEJCHO Ha
puc. 2.
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PucyHnok 2. @yHKLis cTaHiB METPOJIOTIYHUX XapaKTEPUCTHUK TypOiHHOTO JIIUMIBHYKA ra3y Ul BUTPaT: a)

0’25 ' Qmax ? 6) 0’7 ’ Qmax ’ B) 0’4 ’ Qmax ? r) Qmax
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Figure 2. Function of metrological characteristics state of the turbine gas meter

for wastes: a) 0,25-¢,....6) 0,7-¢q....8) 0,4-q,.... D ..

Ha nanomy erarmi nociiykeHb MOKHA OIIIHUTH 3MiHY METPOJIOTIYHHMX XapaKTE€PUCTHK
TypOIHHOTO JIIYMIBHHAKA Ta3y 3aJIe)KHO Bija BUTpaTH. [ 11boro 3 rpadikiB puc. 2 OyIyIOTh
TabuIo craHiB (Tabi. 1) MUIIXoM cyMyBaHHS BeiX | (OAMHUIL) HA KOKHOMY 3 TpadikiB.

Taoauus 1
Crtanu cTabUTEHOCTI TOXUOKK TYPOIHHOTO JIIYMJIBHIKA Ta3y Ha MMOYaTKy JOCIiHKEeHb
Burpara razy 0,25 ¢, | 07,0 | 04-q,. G
ITo3nadyenns rpadika Ha puc. 2 a) 0) B) r)
Cyma cTaHiB cTalOlIbHOCTI TOXUOKH Z(Ll) 3 3 2 1

3a maHUMU, HaBEJCHUMH B Ta0JI. 1 OYIyIOTh KPHBY CTaOLIBHOCTI MOXUOKH TYpOIHHOTO
TIYUITFHUKA Ta3y 3aJIe)KHO BiJl BATPATH B OJTHOMY JOCITIKEHHI 3 cepii (puc. 3).

\ q

(']12 5 : qmax ()’ 7 : qmax ()’4 ) qmax ija}{

PucyHnok 3. KpuBa cTa0inbsHOCTI TOXMOKK TYpOiHHOTO JIIUMIBHUKA Ta3y OHOTO JOCIiIKEeHHS i3 cepii

Figure 3. Stability curve of the turbine gas meter error of one study of a series

Ha puc. 3 mrpuxoBoro JiHi€l0 300pa’keHa ampokcHMalliiiHa KpuBa, sika BKa3ye Ha
XapakTep 3MiHHM TOXWOKH JYWJIBHUKA Tra3y 3aJie)kKHO Bij BUTpaTH. B maHomy BUMAAKy 3i
30UIBIIICHHSIM ~ BUTPAaTH  CIIOCTEPITA€ThCsS TMOKPAIIEHHS CTAaO0lIBbHOCTI  METPOJOTIUHHX
XapaKTePUCTHK JITYMIbHAKA ra3y (MM MEHINAa CyMa CTaHiB, THM METPOJIOTiYHa CTabiIbHICTh
TIYUITFHUKA KpaIa).

3a pe3ynbTatamMu cepii JociipkeHs (depe3 koxkHi 10 rox poOoTH JIIYMIBHAKA) Oy IYIOTh
TaOJUIO cTaHiB (Tabi. 2) NUIIXOM cyMyBaHHS BCiX | (OJMHHUIL) Y KOXKHIH cepii JOCTiIKEeHb.

Taboanusa 2
Crtanu cTablTbHOCTI TOXUOKW TYPOIHHOTO JIIYMJIBHHIKA Ta3y 3a BCIX JIOCIIHKCHb
Howmep nociimxenns B cepii m 1 2 3 4 5 6
CyMa cTaHiB cTabiIbHOCTI TOXHOKH Z(LI) 9 8 9 7 5 2

3a maHUMH, HaBEJCHUMH B Ta0JI. 2 OYJIyIOTh KPHBY CTaOLIBHOCTI MOXUOKH TYpOIHHOTO
TIYUIFHUKA Ta3y 3aJIe)KHO BiJl HOMepa JIOCIiHKeHHS B cepil (puc. 4).
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Pucynok 4. KpuBa ctabinpHOCTI MOXUOKH TYpOiHHOTO JIIYIITFHIKA Ta3y 3a pe3yJbTaTaMu Cepii TOCIiKeHb

Figure 4. Stability curve of the turbine gas meter error accoroling to the results of a series of studies

Ha pwuc. 4 mrpuxoBoro JiHi€0 300pakeHa ampoKCHMaIlliiiHa KpHBa, sSKa BKa3ye Ha
XapakTep 3MiHM NOXHMOKM JIUMJIbHUKA Ta3y 3ajJeKHO BiJl HOMepa JOCIiJKeHHs B cepii. B
JAHOMY BHUMAAKY 31 30LIBIICHHSM KUTBKOCTI JOCIIPKEHb CIIOCTEPITa€ThCs IMOKPAIICHHS
CTaO1IBHOCTI METPOJIOTIYHUX XapaKTEPUCTHK JIIUMIbHHKA.

AnpokcuMariiifiHa KpuBa, 300pakeHa Ha puc. 4, OUCY€ETHCS PIBHSAHHSIM

>(L)=-13-m+113. )

V 3aranbHOMY BUIAJIKY PiBHSHHS (2) MOKHA OMHMCATH (PYHKITIEIO

>(L)=f(m). 3)

Z(L1)=@. (&)

JIJis TaHOTO KOHKPETHOTO BHITAJIKY (puc. 4) popmyia (2) 3 ypaxyBaHHSIM GopMyiH (4), B IKii
1=10 rox, Oyae MaTu BUTJIST

>(L)=-013-m+113. 6)

YMOBOI0O, KOJIM TWHAMiKa CTa0lIbHOCTI METPOJIOTIYHIX XapaKTEPUCTUK BiMOBIAATHME
BHMOT'aM HOPMAaTUBHHUX JIOKYMEHTIB [ 1, 2], Oye Z (Ll) = 0 npwu aneprypi ctaHiB €,= 0,2%.

Amnanoriyaa meroauka noOyzosu JICIM-1 s pocnipkeHb cTabiTbHOCTI B Haci
METPOJIOTIYHHX XapaKTEPUCTHK POTOPHUX JIUMIHHUKIB Tazy.

BucnoBku. Buxkoprcranss po3po0iaeHUX METOIUK JO3BOJIUTE OLIHUTH TUHAMIKY 3MiHU
CTaOUIBHOCTI METPOJIOTIYHUX XApPaKTEPUCTHK POTOPHUX 1 TypOIHHHMX JIYMJIBHUKIB raszy Ta
CIIPOTHO3YBaTH METPOJIOTIUHY CTaOUIbHICTh Ha TIePioJ1 eKCILTyaTallii JIYMIbHUKIB ra3y.

[IpenqmeroM mMoAaibIIUX HAYKOBUX JIOCHIKEHb OyJe po3poOJjeHHsS KpHUTepiiB ais
BU3HAUEHHS YHCJIOBUX 3HAUYeHb TI'PAHHUIb CTAOLIBHOCTI METPOJIOTIYHMX XapaKTEePUCTHK
JTIYAJIEHUKIB ra3y B eKCIUTyaTarlii.
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Conclusions. Using this method stability dynamics of the metrological characteristics of

rotary and turbine gas meters can be estimated and the metrological stability during operation
of gas meters can be predicted.

The subject of further research will be the development of criteria for determining the

numerical values of the metrological characteristics stability limits of gas meters in operation.
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