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His 1eDS/UIMILIOMHOT_NPAKTUKA _HEOOXIIHO _03HAHOMMIHCR 3
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KOHTPOJIIO BUTPATH, TUCKY, TEMIICDATYDU F3Y T 00/1IKY BTPAT Y TA30BUX MCPEIKAN.
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KBamiikaniiina pobora Bkimtouae 15 crnaiiaie npesedrauii ta 110  apkymis
MOSICHIOBAJILHOT 3anucku popmaty A4.

KittouoBi cnoBa: ra3oBi Mepexi, BUMIPIOBAHHS NTapaMeTpPiB razy, BUTpaTa rasy, THCK 1
TeMIepaTypa rasy, 3aco0M BHMIpPIOBAaHHS, METPOJIOTIYHE 3a0e3MeUeHHs, aBTOMAaTH30BaHUH
KOHTPOJIb, EHEProePeKTUBHICTb.

O06’exTOM JOCHIIPKEHHS € Ta30BI MeEpekl CHUCTEM Ta30MOCTadyaHHs SK 00 €KT
BUMIPIOBAJILHOTO Ta METPOJIOTTYHOT'O KOHTPOJTIO.

[IpeameTom gochiKEHHSI € METOU, 3aCO0M Ta OpPraHi3aiiHO-METOAUYHI MIXOH 10
BUMIPIOBAaHHS TapaMeTpiB MPHPOJHOTO Ta3zy, OOJIIKY HOro BUTpaTH Ta BTpaAT Yy Ta30BHUX
Mepexax.

Mertoro kBamiikaiiitHoi poOoTH € OOTPYHTYBaHHS Ta PO3POOJICHHS YIOCKOHAJIEHUX
METO/IIB 1 3ac00IB BUMIPIOBAHHS Ta30BUX MEPEXK 3 METOIO MIBUIICHHS TOYHOCTI OOJIKY
OPUPOIHOTO Ta3zy, JIOCTOBIPHOCTI KOHTPOJIO TapaMeTpiB Tra3y Ta MiJIBHIIEHHS
eHeproe(eKTUBHOCTI i HAIIMHOCTI CHCTEM Ta30TI0CTaYaHHSI.

Y poboTi mpoaHaTi30BaHO CyYacHHM CTaH Ta30BHX MEPEeX 1 YWUHHI METOIU
BUMIPIOBAaHHS TapaMeTpiB MPUPOJHOTO Ta3y, PO3IISTHYTO HOPMATHBHO-TIPABOBY Ta
HOPMAaTHBHO-METOJUYHY 0a3y METpOJOridyHOro 3abe3redeHHsT BUMIprOBaHb. IIpoBeneHo
aHaji3 3aco0iB BUMIPIOBaHHS BUTpAaTH, TUCKY Ta TEeMIIEpaTypu Ta3y, a TaKOX ICHYIOUHX
IiAXOIB 0 OOJIKYy BTpaT IMPHUPOJHOrO Ta3y. BHSBICHO OCHOBHI HEMOIIKH TPaaUIIAHUAX
METO/IiB 13aCO01B BUMIPIOBAHHS, 1110 3HIKYIOTh TOYHICTH Ta ONEPATUBHICTH BUMIPIOBAIHHOTO
KOHTPOJII0. PO3p006IieHo ynockoHaieHy METOIMKY BUMIPIOBAHHS Ta OOJTIKY BTPAT MPUPOTHOTO
ra3y B ra30BUX Mepexax, sika 0a3yeThCsl HA KOMIUICKCHOMY BUKOPUCTaHHI Cy4acHUX 3ac00iB
BHUMIPIOBAHHSI, aBTOMaTHU30BaHOMY 300pi Ta 00poOIli JaHWX. 3ampOIOHOBAHO PEKOMEHIAITIT
1010 BIIPOBAPKEHHS YJIOCKOHAJICHOI CHCTEMHU BUMIPIOBAHHS, BUKOHAHO OIIHKY ii TEXHIYHOT
Ta EKOHOMIYHOT €)EKTUBHOCTI, & TAKOK PO3TIISTHYTO MUTAHHS OXOPOHHM Tparli Ta OE3MeKH i

Jac BUKOHAHHS BUMIPIOBAJILHUX POOIT.

ABSTRACT
The qualification work includes 15 presentation slides and 110 pages of explanatory

notes in A4 format.



Keywords: gas networks, gas parameter measurement, gas flow rate, gas pressure and
temperature, measuring instruments, metrological support, automated monitoring, energy
efficiency.

The object of the study is gas networks of gas supply systems as an object of
measurement and metrological control. The subject of the study is methods, measuring
instruments, and organizational and methodological approaches to measuring natural gas
parameters, gas flow accounting, and loss assessment in gas networks. The purpose of the
qualification work is to substantiate and develop improved methods and instruments for gas
network measurements in order to increase the accuracy of natural gas accounting, the
reliability of gas parameter monitoring, and the energy efficiency and reliability of gas supply
systems.

The work analyzes the current state of gas networks, existing methods for measuring
natural gas parameters, and the regulatory and metrological framework. Measuring instruments
for gas flow rate, pressure, and temperature are analyzed, as well as approaches to natural gas
loss accounting. The main shortcomings of traditional measurement methods that reduce
accuracy and operational efficiency are identified. An improved methodology for measuring
and accounting natural gas losses in gas networks is developed, based on the integrated use of
modern measuring instruments and automated data acquisition and processing.
Recommendations for implementing the improved measurement system are proposed, its
technical and economic efficiency is evaluated, and occupational health and safety issues

during measurement operations are considered.
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Beryn

CydacHi Tra30po3MOAlIbHI Ta Ta30TPAHCIOPTHI MEPEXl € CKIAJIHUMHU
TEXHIYHUMU CUCTEMaMH, HaJIMHICTh 1 Oe3nepeOiiiHICTh (PYHKIIIOHYBAaHHS SKHX
0e3mocepeIHbO 3aeXarb BiJ pPiBHS PO3BUTKY METOJIB 1 3aC001B BUMIPIOBAHHS.
3pocTaHHs 00CSTIB CIIOKUBAHHS MPUPOTHOIO razy, HEOOXIIHICTh 3a0e3MeYeHHSs
CHEPreTUYHOI Oe3IeKH, iHTerpallis YKpaiHu 10 €BpOINEHCHKOTO CHEPTOPUHKY Ta
BIpoBa/KeHHST MibkHaponuux crtangaprtiB (ISO, EN, OIML) BucyBaioTh
MJBUILEH] BUMOTH JI0 JIOCTOBIPHOCTI, TOYHOCTI ¥ OMEPAaTUBHOCTI BUMIPIOBAHb
napaMeTpiB Tra30BUX Mepexk. Y IUX yMOBax YJOCKOHAJEHHS 3aC001B Ta METO/IIB
BUMIPIOBaHHS HAOyBa€ CTPATEriyHOrO 3HAUEHHS, OCKUIBKM € OCHOBOIO JJisi
NiABUIICHHS €(EKTUBHOCTI €KCIUTyaTalli Mepex, MOIMepeIKeHHsI aBapldiHUX
CUTyaIlil Ta TIJBUIICHHS EKOHOMIYHOI JOUUILHOCTI POOOTH MIiANMPUEMCTB
ra3oBOr0 CEKTOPY.

["a30Bi Mepexi GYHKIIIOHYIOTh Y CKIQHUX €KCIUTyaTalliiHuX yMOBax, 110
CYIPOBOKYIOThCSI 3HAUHUMM KOJIMBAHHSIMHU THUCKY U TeMmmeparypH, BIUIMBOM
KOpO3ii, CTapiHHSAM MaTepiaiiB, HAsSBHICTIO Je(PEKTIB Ta HEOTHOPIAHOCTEH Yy
TpyOOmpoBogax. VYce 1€ YCKIAIHIOE TMPOIEeC BHMIPIOBaHHS Ta BHMAarae
3aCTOCYBaHHS BUCOKOTEXHOJIOTTUHHUX 3ac00iB KOHTpoIr0. Kinacuuni npwiaan —
MaHOMETPH, pPOTaMETPH, MEXaHIYHI JIYWIBHUKH Ta3y — TIOCTYIIOBO
MOCTYMAIOTBCS  MICIIEM CYYacCHHM €IIEKTPOHHUM [HU(PPOBUM CHCTEMaM,
YVABTPA3BYKOBUM, TYpOiHHHM, KOPIOJIICOBUM BHUTpaTOMipaM, aBTOMAaTH30BaHUM
BUMIPIOBAJIBHO-/IIATHOCTUYHUM KOMIUIEKCAaM 1 CHCTEeMaM JIHUCTAHI[IHHOTO
MoHiTOpuHTY. [IpoTe HaBiTH HaliCydacHINI TEXHIYHI pIIEHHS BUMAararoTh
VAOCKOHAJICHHS METOAMYHHMX ITJIXOAIB, METPOJIOTIYHOTO  3a0e3NeUeHHS,
aJITOPUTMIB 0OPOOKM BUMIPIOBAIBHOI iH(pOpMAIIii Ta MiJABUIEHHS YyTIMBOCTI U
BiJITBOPIOBAHOCTI BUMIPIOBAaHb.

BaxxnmBoio mpoOieMor0 3aiHIaeThCs pPaHHE BUSABICHHS BIAXWICHb Yy

poOOTI Ta30BUX MEPEkK, 30KpeMa BUTOKIB rasy, 3MIHHM TiJIPABIIYHOTO PEKUMY,



3aCMIY€Hb, MOSIBU JAE€(PEKTIB Yy 3BapHUX 3 €JHAHHAX, 3MEHILEHHSA MPOXITHOL
30aTHOCTI TpyOompoBoAiB. Bim TOYHOCTI BUMIPIOBaHb THCKY, TEMIIEpaTypH,
BUTpPaTH, TYCTHHHU Ta CKJIaAy Ta3y 3aJICKUTh HE JIUIIE KOPEKTHICTh KOMEPIIIHHOTO
o0MiKy, a ¥ MOXJIMBICTh ONEPAaTUBHOIO pearyBaHHd Ha aBapiiiHl CHUTYyalii.
CydacHi TeHJeHII11 pO3BUTKY r'ajy31 BKIOYAIOTh MU(PPOBI3AIliI0 BUMIPIOBAJILHUX
npoiieciB, BupoBamkeHHs cucteM SCADA, [oT, smart metering, BUKOpUCTaHHS
HEHpOMEpEIKeBUX aJITOPUTMIB JUTSl aHAJII3y IMapaMeTpPiB ra30BHX MOTOKIB, a TAKOXK
IHTETpaliio JaHUX BUMIPIOBAHb Yy KOMIUIEKCHI CUCTEMH TEXHIYHOI 11arHOCTUKHU.

VYnockoHaneHHs 3ac001B 1 METO/IIB BUMIPIOBAHHS Ta30BUX MEPEK TAKOK €
KIIOYOBUM JUIsl  3a0€3MEYeHHS BIAMOBIIHOCTI MDKHAPOAHUM CTaHJapTam
eHeproepeKTUBHOCTI, TOUHOCTI KOMEPIIHHOTO OOJIIKY Ta €KOJIOTTYHOT OC3MEKH.
VYkpaiHa, Sk 4YacTHHA €BPOINEHCHKOTO CHEPreTHYHOIO TIPOCTOPY, ITOBUHHA
3a0e3reunTy  yHI(IKaIil0 METPOJOTIYHMX IiIXOAIB, TapMOHI3AIII0 CHCTEMU
koHTposto 3 Bumoramu EN 1776, EN 12480, ISO 17089, OIML R140 Ta
HOpMaTHBHOI 0a3H, 110 PETYIIOE BUMIPIOBAHHS B EHEPrETUYHUX MepexKax.

[IpoGnemarnka poOOTH OXOIUIIOE KOMIUIEKC MUTaHb: aHali3 Cy4aCHUX
TEXHOJIOT1M BHMIPIOBAaHHSA TIapaMeTpiB Ta30BHX IIOTOKIB; 1ICHTHQIKAIlIS
HEJOJIKIB ICHYIOUMX TEXHIYHHUX PIIIeHb, PO3MISA METOMIB HEPYWHIBHOTO
KOHTPOJIIO Ta JIarHOCTHKH TPYOONPOBOAIB SK YaCTHHHU BHUMIPIOBAJIBLHOTO
KOMIUICKCY; pO3POOICHHS MPOIO3UITiH 11010 MiABUIIEHHS TOYHOCT1 BUMIPIOBaHb;
VAOCKOHAJICHHSI aJTOPUTMIB KOHTPOJIO TMPaIEe3IaTHOCTI Ta METPONIOTTIHOL
HAJIHOCTI BUMIPIOBAIBHUX CHUCTEM; CTBOPEHHS PEKOMEHJAIId 070
BIIPOBA/KEHHS MOJIEPHI30BAHMX 3aCcO0IB y TPAKTHKY EKCIUTyaraiii Ta30BUX
MEpPEXK.

Takum YWHOM, aKTyalbHICTh TEMH JUIUIOMHOT POOOTH BU3HAYAETHCS
HEOOXIMHICTIO TMIiJBHINEHHS TOYHOCTI, JIOCTOBIPHOCTI Ta ONEPAaTUBHOCTI
BUMIPIOBaHb IMAapaMETPIiB Ta30BUX MEPEK B YMOBAX 3pPOCTAIOYMX BUMOT JO
Oesnexku, HaAIMHOCTI Ta  €(EeKTUBHOCTI  Ta30pO3MOJAUIBHHX  CHUCTEM.

VYnockoHalleHHsSI METO/I1B BUMIPIOBAHHS JO3BOJIUTH HE JIMIIIE 3HU3UTH aBapIMHICTh

10



1 MIABUIIUTH EKOHOMIYHY e(EeKTUBHICTh EeKCIUTyarallii, aje H 3a0e3neuuTu
BIJIMOBIJHICTh HAllIOHAIBHOI ra30BOi 1HQPACTPYKTYpHU CYYaCHUM MIKHApPOIHUM

CTaHJapTaM.
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