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I1.I". Anexceesa (DI'BO YBO «Tynbckuil 20Cy0apcmeentbill YHUBEPCUTNEM ),

I'1O. l{apvkos (AO «lasnpom eazopacnpedenenue Tynar),

M.B. Hanapun (000 «CepsucCogpm»), A.B. baranoun (OO0 «CepsucHetipoy),

B.M. Hanapun, A.A. Macnosa (@I'6O YBO «Tynvckuil 2ocy0apcmeerHblil YHUugepcumemy)

AIIPOBAIIMS EJIMHOM CUCTEMBI IU®POBBIX JIBOMHUKOB B JIEMCTBYIOIEN CUCTEME
JUACHETYEPUSALIAU JJISI IPELYNPEKIEHUS BRIBPOCOB ITPUPOJHOI'O T'A3A

Ananusupyemcs npobremamuxa npumerenus yugposwix 0sotinuxos (L) onsa ynpasnenus copoockumu 06vexmamu u
unppacmpyxmypoi (xniovas mparcnopm). Paccmampusaemcs cneyughuxa 20po0os kax 06veKmos ynpasieHust ¢
nomowwio L{/], oatomes cooeparcamenvivie npuMepbl MUPOBLIX U OMeYecmeennbix 20poockux Ll/[-pewenuii — xax 0ns
Me2anonucos, max u 0 HeOOIbUUX UCMOPULECKUX 20p0008. OOCYIHCOaIomcs NePCHeKMuUBbl OalbHeuue20 pa3eumus.
LT u ocobennocmu ux peanuzayuu 8 poccutickux yciosusx. Ilpueooames ocHoguvie nyoruxayuu o 2opoockux L/,
sviueduiue 6 2020-22 ee.

Knrouesvie cnosa: copoockue aznomepayuu, ymusiti 20poo, Kubepghusuieckue cucmempl, yughposvle OBOUHUKU,
UH@paAcmpyKmypHble 1 coyuanbhble cemu, UCKyccmeenHwlll unmennekm, BIM-woodenu, Internet of Things, ananus
OONLUUX OAHHBIX, UMMEPCUBHBLE MEXHON02UU, MOOUTLHOCb dicumenell.

Anexceesa Ilonuna I'ennadveena — acnupanm,

Macnosa Anna Anexcandpoena — 0-p mexu. HayK, OOYyeHm,

Ilanapun Bnaoumup Muxaiinoeuy — 0-p mexu. HayK, npog., 3a8edyoujuil Kageopoi oXpanvl mpyoda u OKpyscauiet
cpeowl kaghedpwvi oxparvl mpyoa u okpyacaroueti cpedvt DI'BOY BO « Tynvckuil 20cy0apcmeentblil YHUSEepCUumen,y,
Iapvkos I'ennaouii IOpvesuy — Kano. mexw. HAYK, HAYATLHUK RPOU3B00CMBEHHO-MeXHUuYecko2o omoena AO
«lasnpom 2asopacnpedenenue Tynay;

Bananoun Anopeit Braoumupoeuu — oupexmop «CepsucHetipoy.
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Alekseeva P.G., Tsar’kov G.Yu., Panarin M.V., Balandin A.V., Panarin M.V., Maslova A.A. Approbation of
integrated digital twin system in the existing supervision system for natural gas emission prevention

The results of comprehensive investigation of occurrence factors and prevention mechanisms of emergency failures of
capital equipment of gas distribution facilities are presented. The research was executed by means of a hard-/sofiware
toolkit, which generates the integrated digital twin system (IDTS) for gas distribution network facilities. IDTS is based
on singleboard neurocomputers installed at gas distribution sites. The neurocomputers analyze process data (pressure,
acoustic and vibratory signatures, other related operation indices) by means of neural network technology for
preventing emergency failures and improving the operating reliability of equipment. The results presented in the paper
ensue from IDTS implementation for the groups of test plants: several gas-regulating points of a gas-distributing
station. Historical data and real-time working data processing models are included in the operating analytics and
supervision system.

Keywords: telemetering, data analysis, neural networks, artificial intelligence, relief safety valve, natural gas emissions
to ambient.



