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CoBpeMeHHOoe COCTOsIHUe U NepcrnekTUBbI PpasBUTUA ra3oTPaAHCMNOPTHOM ceTH
AHrapckoro ropoackoro okpyra

© U.N. AnzeHbepr, A.H. Moa6enbckasn
VpKyTCKNin HaUMOHanNbHbIN UccnenoBaTenbCkUA TEXHNYECKUIA YHUBEPCUTET, . UpkyTck, Poccus

Pesrome: Llenbto paboTbl ABNSETCA aHann3 COBPEMEHHOrO COCTOSIHUSA ra3oTPaHCNOPTHON CETU HU3KO-
ro gaenexust AHrapckoro ropogckoro okpyra (ArO), a Takke onpeaeneHme BO3MOXHbIX BApMaHTOB ee
PEKOHCTPYKLUN N MOAEPHU3ALMN, OPUEHTUPOBAHHbLIX Ha MEPCNEKTUBY Pa3BUTUS XUMNULLHOIO doHaa m
MOLLHOCTEN MPOMbILLIIEHHbIX NPeanpuaTUin. [na aHanusa TekyLwen Harpy3kun ceTm cpeaHero n HU3Koro
OaBNeHNs OLEHNBAETCS KONMYECTBO COCPEAOTOYEHHbLIX N PAaBHOMEPHO pacnpenerieHHbIX noTpebuTe-
nen r. AHrapcka n AHrapckoro ropofckoro okpyra. AHanm3 COCTOSIHUS CETU MPOM3BOAUTCS MeToaoM
TEOPETMYECKOrO MCCMNedoBaHus, BKYakWwmum B cebs aHanus, abcTtparmpoBaHve 1M uHgykumo. Ons
BblGOpa cNocobOB PEKOHCTPYKLUN U MOAEPHU3aALUMM CETU UCMONb3yeTcss abcTparpoBaHne OT AENCT-
BYIOLLErO BMAa ra3oBoro tonnmea, ncnonbdyemoro B AFO. OCHOBHOE BHUMaHWe yaensietcsl nepcnek-
TMBHOMY pOCTy notpebneHus B onmxkanwme 10-20 net n BO3MOXHON rasndumkaumm npupogHbiM rasom
WpkyTckon obnactu Bcneacteme 3anycka B SKCMnyatauuio mMaructpanbHoro rasonposoga «Cuna Cu-
Oupu». B pesynbTaTte aHanmnsa TeKyLlero COCTOAHWUS ra3oTpaHCNOPTHON CETU BbISIBNEHbI HEAOCTATKM,
yKasblBaloLme Ha HeEOOXOANMOCTb PEKOHCTPYKLMM U MOAEPHM3ALUMN YHACTKOB CETU U Y3II0B KOHTPOIS
n perynvpoBaHus. Npon3seaeH aHanm3 HageXHOCTU OEWCTBYOLLEro obopygoBaHMsa C y4eTOM Cpoka
ero akcnnyatauun. Ha ocHOBaHUKM MOMyYeHHbIX AaHHbLIX NpUMBeAEeHbl pekoMeHaaumm no Hanbonee ag-
heKTUBHbIM cNOcobaM PEKOHCTPYKLMM ra30TPaHCMOPTHBIX CETEN U MOAEPHU3ALMM Y3MO0B perynmposa-
HUS 1 ra3oncnonb3yloLLero 0dopyaoBaHUsa C TEXHUYECKOW M SKOHOMUYECKON TOYKM 3peHud. Takmum ob-
pa3oM, C y4eToM pocTa obbEmMa NoTpebneHns ra3oBoro TONANBa XUMULWHLIM (OOHAOM Y NPOMbILUMEH-
HbIM CEKTOPOM npobnema pekoHCTPYKLUKN ra3oBOM CETU CTOUT JOCTATOYHO ocTpo. OgHako Heobxoam-
MO paspaboTaTb CMCTEMY ra3oCHabXeHWA C y4eTOM NEepCrnekTUBHOMO nepexoda Ha NPUPOAHbLIA ras.
OTOT hakTop ANKTYET YHUPMKALMIO NPOEKTHBIX peLleHnin ansa nboro Buaa rasoBoro TonavBea.
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AepHM3aums, NYNuHr, KO3MULMEHT OOHOBPEMEHHOCTU, COCPEAOTOUEHHbIE MOTPEeBUTEnun, BHYTPUAO-
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Current status and development prospects of the gas distribution system
in the Angarsk urban district
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Abstract: The aim of the research is to analyse the status of the low-pressure gas distribution system
functioning in of the Angarsk urban district (AUD), as well as to identify possible directions for its recon-
struction and modernization. These measures are aimed at developing the housing stock and the ca-
pacity of industrial enterprises. The number of local and distributed consumers in Angarsk and the An-
garsk urban district was used to analyse the current load of medium- and low-pressure gas supply sys-
tems. To check the status of the gas supply system in the region, a theoretical study was undertaken
involving analysis, abstraction, and induction. Choosing the methods for reconstruction and moderniza-
tion of the system required abstraction from the current gas type used in the AUD. Particular attention
was drawn to the forecast of gas consumption in the next 10—-20 years and possible gasification of the
Irkutsk region due to the launch of the main gas pipeline "Power of Siberia". The conducted analysis of
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the current status of the gas distribution system revealed shortcomings, indicating the need for recon-
struction and modernization of network sections, as well as control and regulation units. In addition, the
reliability of the operating equipment was checked, considering its service life. The data obtained were
used to develop guidelines for reconstructing the existing gas distribution systems and modernizing
control units and gas equipment both technically and economically. An increasing volume of gas con-
sumption by the housing stock and the industrial sector compels us to seriously consider the recon-
struction of the gas supply system. However, it is essential to develop a gas supply system that ac-
counts for the possibility of transition to natural gas. This factor calls for the project solutions to be com-
patible with any type of gas fuel.

Keywords: gas transmission network, pressure drop, reliability, reconstruction, modernization, looping,
simultaneity factor, concentrated consumers, intra-house gas supply, trenchless reconstruction meth-
ods, heat of combustion
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BeeneHue

AHrapcknin ropofiCKOM OKpYr ABMNAETCHA CO-
CpedoToYeEHNMEM MEpPCNEKTUBHBIX NOTpebute-
newn rasoBoro Tonnnea. ATO CBA3aHO B MEPBYHO
oyepeab C OOMbLUMM KONMUYECTBOM MNPOMbILL-
NEeHHbIX MpeanpuaTMin Ha TeppUTOpPUM OKpyra.
MepeBoa koTenbHbIX U TAL, Ha NpMpoaHbIn ras
npuBeaeT K YNy4dlleHno 3KONorm4yeckon cutya-
UMM B OKpyre, KoTopasa yxydllaeTcs Kaxabln
rog ¢ npuxodom otonuTenbHoro nepuopa. Mo
OaHHbIM odmumnanbHOW CTaTUCTUKM WHAOpPMa-
unoHHoro areHtctBa TACC, r. AHrapck BxoauT
B TOM ropodoB C HEratTMBHOW 3KOSTIOrMYEeCKom
cutyauuen. OgHOM N3 NPUYNH ABRSEeTCA (PYHK-
LMOHMPOBaAHME TEMMOBbLIX MCTOYHUKOB ropoga u
OKpyra Ha yrosibHoM U MasyTHoOM Tonnuee. Pe-
KOHCTPYKLMA U MOoOEepHM3aLmMsa CyLeCTBYIOLLEN
rasoTpaHCNOPTHON CETU MO3BOMNT COXPaHUTb
€e XXM3HEeCnocobHOCTb, B TOM 4Yucne gnsa nep-
CMEKTUBHOM rasndunkarlmm npmpogHbLIM rasom.

AHrapckuin ropogckon okpyr (ArO) pacno-
NOXeH B lOro-3anagHon yactm WMpkytckon o6-
nactu, mexay AByx pek, AHrapon u Kutoem, Ha
BblcOTe 425 M Hag ypoBHem Mops. Obuwas
nnowaab Al'O coctasnseTt 114 872,2 ra.

MpoekT rasuvdukaumm Wpkytckon obnactu
BKITlOYaeT B cebsA HEeCKONbKO CLUeHapueB, rae
WNCTOYHNKOM ra3ocHabXeHus siBNsieTcs OTBETB-
neHue OT mMarmcTparnbHoro rasonposoga «Cuna
Cubupu». lMepBbin cLueHapWA, pernoHanbHbIN,
npegnonaraeT MUCNonb3oBaHWE B KavyecTBe UC-
TOYHMKa rasmdcukaumm KoBbIKTUHCKOE rasOKOH-

aeHcatHoe mectopoxaerue (FKM) [1]. Mpegnara-
€TCsl CTPOUTENbCTBO MarncTparbHbIX ras3onpoBo-
AoB (obLwen NpoTAXKEHHOCTbIO 678 KM) Ha yyacT-
kax KoBblkTa — CasHck (393 km), CasiHck — AHrapck
(233 km), AHrapck — Upkytck (52 km). Btopon cue-
Hapui, denepaneHbi, npeanoxeH [MAO «las-
npom». B Hem ynop caenaH Ha nepsoovepeaHoe
OCBOEHME MarnbliX W CPEAHUX MECTOPOXOAEHWN
(Bpatckoro, ApaktuHckoro, Mapkosckoro, [daHu-
NoBckoro, [ynMcbMUHCKOro), Toraa Kak paspaboT-
Ka cTtpaterndeckn sHadymmoro KosblkTMHCKOro "KM
ByneT oTnoXeHa' .

MeToabl

B kayectBe mMeToma mccnenoBaHUA NPUMEHS-
€TCsl TEOPETMYECKUA MeTod C MCMOfb30BaHWEM
aHanusa, MHAYKUMM 1 abcTparnpoBaHmsa. AHanuma
TEKyLlero COCTOSHMSA [OeNCTBYIOLWen rasoTpaHc-
NMOPTHOM CETU OCHOBLIBAETCA HA OTKPbLITON WH-
dopmMaumm, npenocTaBneHHON aaMUHUCTPaUnen
AHrapckoro ropofckoro okpyra Ha SMneKTpOHHOM
pecypce MyHMUUnansHoro o6pasoBaHus.

B coctaB AI'O BxogsaT 14 HaceneHHbIX MyHK-
TOB: I. AHrapck, n. 3sesgouyka, n. 3sepeso, A. 3yn,
3anmka MeaHoBka, n. Knioyesas, n. Meret, n. Ho-
BooAMHCK, ¢. OguHck, c. CasBaTteeBka, n. Ctek-
NsHKa, N. YaapHuk, 4. Yeboropbl, 3anmka AKMMOB-
ka. Hambonee kpynHbIM noTpebutenem rasoBoro
Tonnuea B AI'O aensetcs r. AHrapck. F'opog oyHk-
LMOHanNbHO pasaeneH Ha NPOMBbILLSIEHHbLIA MaccuB
N Xunble KBapTanbl U MUKPOPaMoHbl. B xunbix
KBapTanax BCTpeYaeTCs pasfMyHbIAi TUN 3acTpon-
KN — OT MOCMEBOEHHbIX 8-KBAPTMPHbLIX AOMOB A0

'06 yTBEPXOEHNM AONTOCPOUHON LIENeBol nporpammbl «Iasudukaums VpkyTckorn obnactu Ha 2011—2015 roabl»: no-
ctaHoBrnenue lMpasutenbcTBa Mpkytckon obnactu ot 18 oktabps 2010 r. Ne 266-nn [OnekTpoHHbIi pecypc]. URL:
https://irkobl.ru/sites/gkh/department/tek/otdel_gaz/prog_gas/ (23.01.2021);

Mporpamma co3garus B BoctouHoi Crnbvpu 1 Ha [JansHem BocToke eanHon cuctembl 4obblum, TpaHCNOPTUPOBKY rasa u
rasocHabXxeHusi C y4eTOM BO3MOXHOIO 3KcnopTa rasa Ha pblHku Kntas n gpyrux ctpan ATP: yTB. MNpukazom MuHnpom-
aHepro Poccum oT 3 ceHTsa6ps 2007 r.Ne 340. 23 c.
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COBPEMEHHbIX MHOrO3TaXHbIX HOBOCTPOeK. B
AHrapckom ropoackoM okKpyre Haxoautcs 41
NPOMbILUIIEHHOE MNpeanpuAThe: NpeanpuaTus
CenbCcKoro xo3sancrTea, obpabatbiBatollee npo-
N3BOACTBO, MPOM3BOACTBO KOKCa, HedTenpo-
OYKTOB M a94epHbIX MaTepunarnos, NpOM3BOACTBO
PEe3MHOBBIX U MIacTMacCoBbIX U3AENWN, NPons-
BOACTBO MPOYMX HEMETANIMYECKMX MUHEparib-
HbIX MPOAYKTOB, CTPOUTENbHbIE NPEeanpUaTUS.
[a3oTpaHcnopTHasa ceTb AIO cHabGxaeT rasom
GonbLUyo YacTb . AHrapcka 3a MCKMYeHnem
30HbI CTApPOro ropoja, rae pacrnofioXeHbl K-
nble goma 6apadHoro Tuna.

VCTOYHMKOM  rasocHabxeHus  sBnseTcs
CMecCb nponaH-0yTaHoBas TexHu4eckas
(CMBT), nonyyeHHass Ha AHrapckoMm HedTexu-
MU4eckoM komOuHaTe B pesynbTare nepepa-
6oTkM HedhTn. CylwlecTBytowasa rasopacnpege-
nuteneHas cetb AFO wnmeeT cneayroLLyto
CTPYKTYpY: | CTyneHb — ra3onpoBoabl cpegHero
aaenenunsa (0,3 MMa); Il ctyneHb — ra3onpoBo-
abl Huskoro pasnexusa (0,0003 MMa). O6wasn

NPOTSAXXEHHOCTb CETW rasopacnpenerieHmst cocTas-
nset 229,25 km. Cnocob npoknagku rasaonpoBoaoB
— NOO3EeMHbIN U Haa3eMHbIn. [[a3onpoBoa cpenHe-
ro AaBneHns sIBMSsIETCS OCHOBOW rasopacnpenenu-
TENbHON CUCTEMBI . AHrapcka U UCTOYHUKOM Mo-
Aayn rasa gns ceTeBbIX rasoperynaTopHbIX MyHK-
ToB (P, MPMLW). MpoTaXeHHOCTb rasonpoBoaa
cpefHero gaeneHus coctasnset 23,3 kM. Pacnpe-
OEenuTenbHble ras3onpoBoAbl HU3KOro AaBrieHust
SIBMSAOTCSH UCTOYHWKOM NOAayn rasa npoMblLLSIEH-
HbIM, KOMMYHarnbHO-ObITOBbIM, TEMNMO3HEepreTuye-
CKUM obObekTaM u Xunomy cektopy. lMpoTskeH-
HOCTb rasopacnpegenuTenbHOn  CeTU  HU3KOTo
naBneHna coctaensaeTt 206,0 KM, CTENEHb €€ N3HO-
ca — He 6onee 50%. Cxema rasocHabxeHnsa — Ty-
nukKoBasi, BCMEACTBME Yero efuHasl 3aMKkHyTas
cucTema pacnpedeneHusl rasa Ha TeppuTopun
Al'O oTcyTcTBYyET.

[asoperynatopHble MyHKTbl B T.  AHrapcke
(pnc. 1) NnpeacraBneHbl OTAENBHO CTOALWMMMK 34a-
HUSIMK CO COPOCHON CBEYOM C TopLua 34aHus.

Pwuc. 1. [a3operynaTopHbI NyHKT B . AHrapck
Fig. 1. Gas control point in Angarsk

Ha Tepputopnmn AHrapckoro ropoackoro Ok-
pyra doyHKkuMoHupytoT 14 T'PI1. B Tabnuue npu-
BELEHbI MX XapaKTEPUCTUKH.

["asopacnpenenntensHon opraHusauuen
(FTPO) Ha Tepputopum A0 aendaetcs cunman
AO «MpkyTckobnrasy» — «AHrapckropras».

OpraHnzauma ocylecTBnsSeT cnegywowme
OCHOBHbl€ BUAbI 0EATENBbHOCTY:

— nocTaBka, TPaHCMOPTMPOBKA M peanusa-
LKA rasa HenocpeacTBEHHO ero noTpebutenam
Ha Tepputopumn AlrO;

— opraHusaumst TEXHUYECKOro obCnyXmnBaHus
rasonpoBOOOB, COOPYKEHWA Ha HUX, Fa3oBoro
obopyaoBaHusa 1 NpmbopoB y noTpeduTenen rasa;

— BbINOMTHEHWE MPOEKTHO-KOHCTPYKTOPCKOWN [0-
KYMEHTaLMN Ha CTPOUTENLCTBO M PEKOHCTPYKLMIO
rasoBbIX CETEN U APYrNX ra3oBbIX OOBHEKTOB;

— CTPOUTENBCTBO ras3onpoBOAOB CpedHero u
HU3KOrO [AaBrieHusl, OTBOAOB M rasopacnpegenu-
TenbHbIX cTaHuun (MPC), cuctem rasocHabkeHus 1
COOPYXEHUIA HA HUX, UX PEMOHT WU PEKOHCTPYKLUS,
a TaKkKe CTPOUTENBLCTBO M PEMOHT MPOM3BOACT-
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BEHHbIX 30aHUN W COOPYXEHUN XKUULLHOMO
oHaa;

— NnaHoBo-NpeaynpeanTenbHbil - PeMOHT
ra3oBbIX CETEN U COOPY>KEHUN NpeanpuaTui;

— CTPOUTENBLCTBO W 3KCnsyatauus 3anpa-
BOYHbIX CTAHLMM CKUXKEHHBIM ra3oMm.

B coctaB AHrapckroprasa BXOASAT cnegyto-
e CTPYKTYpHble noapasaerneHus:

— KOMMMEKCHO-3KCNyaTaumoHHas cnyxba

(Mpon3BoaCTBEHHbIE NOAPA3AeneHus);

— LUeHTpanbHas aBapuiiHo-gucneTyepckas
cnyx6a;

— aBTOTPAHCMNOPTHbIN LEX;

—y4yacTok obcnyXuBaHMs aBTO3anpPaBOYHbIX
CTaHUMN;

— cnyxba peanusaumu rasa;

— aAMWHWCTPATUBHO-YNPaBNEeHYECKMIA NepcoHan.

XapakTepucTvka rasoperynaTopHbIX NYHKTOB, PaCrOSfIOXeHHbIX Ha TeppUTOpmMM AHrapcKoro ropogckoro okpyra
Characteristics of gas control points located on the territory of Angarsk city district

Ne HanmeHoBaHue o6beKTa Mecto pacnonoXxXeHns lNop BBOOa B JKcnnyartayuro
1 rPr-3 KB. 63 1961
2 rPr-4 Ks. 88 1963
3 rPri-5 Mkp. 29 1984
4 rern-7 K. 92 1964
5 rPr-8 Mkp. 12 1966
6 rPr-9 Mkp. 6A 1981
7 rPri-10 K. 182 1968
8 ren-11 Mkp. 15 1977
9 rer-12 KB. 206 1963
10 rPr-13 Ks. 108 1969
11 rPri-16 Mkp. 19 1986
12 rer-17 Mkp. 33 1996
13 Pr-20 Mkp. 7A 1997
14 P «X3 Ne1y K. 215 1977

MoTpebutensamum rasa ABNATCA HaceneHne
r. AHrapcka u crnegytouwue npegnpuatnsa: AO
«Kapasany», AO «AHrapckui MsSICOKOMOMHATY,
C3CINK «CaraaH ron». KonuyectBo notpeb-
nsemMoro rasa B cpegHeM cocTaBnset
9,4 Tbic. M. TlpncoeanHeHHas rasoBasi Harpys-
ka coctaBnseT 79,6 TbiC. efl. ObITOBbIX ra30oBbIX
NAnT 1 3 KoTenbHble. CXUXKEHHBIN ra3 UCnosb-
3ylOT AN NPUroTOBMEHMS MWLM noTpeduTenu,
yaaneHHble OT TrOpPOACKUX rasopacnpegenmu-
TenbHbIX ceTen. HanonHeHne 6annoHOB ocCy-
LLLECTBSAETCA B NYHKTE HaMNomnHeHus GannoHoB
(MHB), pacnonoXeHHOM Ha TeppuTopuMM NpPo-
MbiwneHHon nnowaakm AO «AHXK», Ha raso-
HanonHuTeneHoun ctaHuuun (FTHC) B n. MereT.

Y CyLLEeCTBYHOLLEN CUCTEMBbI ra30CHAbXeHNS
B I. AHrapcke ectb psig npobnem:

1) n3Hoc TpyboOMpoOBOAOB M 3amnopHOM ap-
MaTypbl;

2) oTCyTCTBME KONbLEBOM CUCTEMbI raso-
CHabXeHWs1 cpeaHero AaBneHns;

3) OTCyTCTBME BO3MOXHOCTU MNpUCOEeanHE-
HUS HOBbIX NOTpPebuTenen;

4) CRNOXHOCTU NPOBEAEHMS KanuTarbHOro
peMoHTa 13-3a NNOTHOCTU rOPOACKON 3acTpon-
KA M Hanmuums BaXkKHbIX TPaHCMOPTHbLIX Y3IO0B,
npy 3akpbiTUN KOTOpbIX OyaeT napanu3oBaHa
TpaHCcnopTHasa cuctema ropoga.

M3HOC ceTeln rasocHabxeHnsa oBycrnoBneH no-
sABNeHMeM AedeKTOB pasfnyHbIX TUNOB Ha Tpybo-
npoBoJax CUCTEMBbI.

CambIMy pacnpocTpaHéHHbIMK Tunamun aedek-
TOB Ha ra3oTpPaHCNOPTHLIX CETAX SABNANTCA fe-
dekTbl reomeTpuyeckon gopmbl  TpybonpoBoaa,
AecdbekTbl cBapHOro wWea, AedeKTbl, CBA3aHHbIE C
notepen metanna u KOMOMHMPOBaHHbIE AeeKThl
[2]. CHwmxeHme paboTocnocobHOCTM 3SNEMEHTOB
rasoBOM CETM CBA3AHO C M3HOCOM 06opyaoBaHUA U
3aBOACKMM BpakoM.

OagHum 13 NpobnemMHbIX 3EMEHTOB pacnpene-
NUTENBHOW ceTn SABMSITCA BBOAbI B 3daHus. B
CBSA3M C BOMbLUMM KONMYECTBOM CHErOBOrO MOKPO-
Ba M Hanegu B 3MMHME Nepuodbl roga CTanbHON
dyTnAp Ha BBOAE B 34aHMEe MOABeEpraeTcs BbICO-
KO KOPPO3MOHHOW Harpyske n GbICTPO BbIXOAUT M3
cTpos (puc. 2).

Pe3ynbTaTbl U nx o6cyxaeHue

Ha ocHOBaHMM BCex BbllENepevncrieHHbIX
akTopoB BO3HMKAET HEOOXOOMMOCTb PEKOHCT-
pyKUMM M MOLEPHU3aLMN ra30TPaHCMOPTHOM CEeTU
Alro.

[na gaHHOM Lenu BO3MOXHO NMPUMEHEHUE Co-
BPEMEHHBIX  TEXHONOMN, 3apeKOMEHOO0BaBLUMX
cebs Npu PEKOHCTPYKLUN U KanuTanbHOM PEMOHTE
ra3oTPaHCMOPTHLIX CETEN LieHTparbHbIX PErMOHOB
P® [3-5].
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OaHMM 13 COBPEMEHHBIX METOOOB BOCCTa-
HoBneHusa paboTocnocobHOCTW rasopacnpege-
NUTESbHBIX CUCTEM ABMNAETCA METO[ MPOTSKKN
NONNAITUMNEHOBBLIX TPYO BHYTPU WUIHOLUEHHbIX
CTanbHbIX — MEeTO[ CaHWPOBaHWUSA BHYTPEHHEW
NMOBEPXHOCTU CTaNbHOM CyLLECTBYHOLEN TPYObl
TKaHEBO-NONUITUMNEHOBbLIM PYKaBOM MO TEXHO-
nornun «deHunke» [6].

lMpenmyLiecTBoM JaHHOrO MeToda sBnseT-
Cs MUHMMM3aUMUA 3eMnsHbIX paboT n onepa-
TMBHOCTb PEKOHCTPYKLUMM C MOMOLLbI0 MOBWIb-
HbIX NepeaBWXHbIX YCTPOUCTB [7]. JaHHbIA Me-
TOO peKoMeHOyeTCs NPUMEHATb B FOPOLCKOM
YyepTe, YTO NO3BONAET MUHUMU3NPOBATL yLLepb
OOPOXXHOMY MOMOTHY U YCKOpPUTb Npouecc pa-
0O0Tbl, HE OCTaHaBnMBasi HagoOmnro TPaHCMOPT-
HbI MOTOK M He co3faBas HeY4OOCTB XUTENAM
ropoga [8—10]. NoMnMO onncaHHON BhiLle TEX-
Honormn «®eHnKc» BOCCTaHOBMNEHWEe paspy-
LWEeHHOoro rasonpoBoga Mpov3BogMTCA C NOMO-
Wb HaHeCeHUs1 CNSIOWHOro 3almMTHOro no-
KPbITUS Ha BHYTPEHHIOK MOBEPXHOCTb TPybo-
nposoaoB. [aHHbI MeToad 3ddeKkTuBeH npu
cneaywwmx pedekrax TpybonpoBoaos: Tpe-
LWMHbI, abpa3nBHbIN N3HOC, CBULLM, a TakKe Npu
aecbektax CTbIkOB TpybonpoBoaoB (Mpu npea-
BapuTeNbHON paboTe No BOCCTAHOBIIEHWUIO CO-
ocHocTu Tpybonposoaos) [11]. TpeTbum BO3-
MOXHbIM METOAOM PEKOHCTPYKUMKN ABNsAeTcs
PEMOHT TpybONpPOBOAOB CMNOCOOOM MPOTSAXKKM

Puc. 2. Paspywatowuincs dyTnap Ha BBoAe B 30aHue B . AHrapcke
Fig. 2. Collapsing case at the entrance to the building in Angarsk

HOBOW MOMUITUMNEHOBOW TPYObl C paspyLleHneM
ctapown [12]. 3ameHa Tpybonposoaa, AedopMnpo-
BaHHOIO UIM NOBPEXOEHHOro, MOXeT ObITb NPOuns3-
Be[ieHa NOCPELCTBOM paspyLUeHUst CTapbiX TPyO u
NpoOTArMBaHNS BHYTPU OOpa3oBaBLUErOCs TOHHENs
NONMaTUNEHOBBLIX TPYD Takoro ke unu O6onbLliero
OvameTtpa [13-14].

Bce BbllweonuMcaHHble MeTodbl NO3BONAT yBe-
JINYUTb XKUBHEHHLIA LMKN rasoTpaHCNOPTHOW CeTn
r. AHrapck un B cnydasix, koraa Heo6xoammo noBsbl-
CUTb €e MPOMYCKHY0 cnocoBHocTb. MNpu yBenuye-
HUM NEPCNEKTUBHOM 3aCTPONKU WU, Kak cnencrseue,
pocTe uucna notpebutenen rasoBoro TOMMMBa
BO3MOXHO MCMoONb30oBaHWe MeToAa, peanvsoBaH-
Horo B r. MuHck Pecnybnukn Benapycbk. JaHHbIN
MeToq npegnonaraeT Npoknagky napanfernbHbIX
NYNWHroB ANs YBENUYEHUSA NPOMYCKHOW CNOCOOHO-
CTW KOJSbLEBOW ra3oBoK ceTu. B ToM yucne gaHHas
Mepa no3BOsSeT YBENNYUTb HAAEXHOCTb CUCTEMBI
N MCnonb3oBaTh pe3epBHble TpybonpoBoab! B Cry-
Yae aBapUNHbBIX CUTYaUMA N NIIAHOBbLIX PEMOHTHbIX
pa6oT [15]. lNoBbllEeHNE HAAEXHOCTN 3EMEHTOB U
y3MnoB perynuposaHus npzep,naraech C MOMOLLbIO
3aMeHbl 1 MogepHM3auumn®. B kayectBe coBpemeH-
Horo obopygoBaHuA npegnaraeTca nNpUMEHeHne
WKadHbIX rasoperynsaTtopHbIX MNyHKTOB. [aHHoe
obopygoBaHMe MMeEeT HEBbLICOKYK CTOMMOCTb U
npoctoe B aKcnnyatauun. PekomeHgaumn no mo-
JepHu3auun ysrnos peryrnmpoBaHusa u ydeta npea-
CTaBMNeHbl HUXE:

20 NPOMbILLNIEHHON 6€30MacHOCTY OnacHbIX MPOM3BOACTBEHHbIX 0OBHEKTOB: doeaeparbHbii 3akoH oT 21.07.1997 N 116-93;
006 yTBEPXKOEHMN TEXHUYECKOro pernameHTa o 6e3onacHOCTV ceTel rasopacnpeneneHns n rasonoTpebneHus: nocra-
HoBreHue MNpasutensctea P® ot 29.10.2010 Ne 870;

06 yTBepxxaeHUN ceaeparnbHbIX HOPM W1 MpaBun B 06nacT npombilneHHon 6esonacHocTh «[lMpaBuna 6esonacHocTu
ceTel rasopacnpefeneHns u rasonotpednerus»: npukas PoctexHaasopa Ne 542 ot 15.11.2013 r. JocTyn 13 cnpas.-
npaBoBoy cuctembl «KoHcynbTaHT Mnoc».
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1. BHegpeHue 6noOYHOM aBTOMATUYECKOM
razocMecuUTenbHON U rasopacnpenenuTesibHom
cucTeMbl AN NOMy4YeHns CMecu roproyero rasa
N BO3adyxa C €dWHOW TennoTon cropaHus [16—
17]. JaHHas cuctema NONHOCTLI0 aBTOMaTU3N-
poBaHa 1 NO3BONLAET perynuposaTtb napameTpsbl
rasa U AWCTAHUWOHHO YNpaBnATb cucteMamu
perynMpoBaHus.

2. BeegeHue wkadHbix MPI1. OaHHbn BUA
obopynooBaHusa M3roTaBnvMBaeTcs B BuAe Me-
Tannuyeckoro wkada M ycTaHaBnMBaeTCcs Ha
OTAEenNbHbIX HecropaemMblx onopax npu gasne-
HUKM rasa He meHee 0,6 MIla. OcHoBHbIM npe-
nmyliectsom wkadHbix [Pl aBnasetca kKom-
NaKTHOCTb W JOCTYMHOCTL [18].

BHegpeHue wkadHbix TPIT nossonut ocy-
WecTBNATb creaylowune Buabl TexXHonornde-
CKMX ornepauui:

a) CHWxeHune (pedyumMpoBaHME) BbICOKOrO
Unn cpegHero AaereHus NpUpoaHoro rasa, no-
cTynawowlero 13 pacnpegenuresibHbIX Marucr-
panen;

0) aBTOMaTU4eckoe noadepXxaHve aasre-
HWSA Ha BbIXOAE;

B) hynbTpaLms NPUPOLHOro rasa;

r) NpekpalieHne nogaym rasa Ha noTpedu-
Tens npu aBapUMHOM W3MEHEHWW 3adaHHOro
YPOBHS BbIXOAHOMO AaBMeHus;

) KOMMEPYECKNA N TEXHONOTNYECKUA y4ET
pacxopna rasa [19].

3. MpumeHeHne NPl ¢ nuHnammn pegyumpo-
BaHuA. OCOBEHHOCTBI  ras3operynaTopHbIX
MYHKTOB 4aHHOW KOHCTPYKUUK (C ABYMSI NMHUSA-
MU peayumMpoBaHus) ABMASIETCA KOMMOHOBKA WX
OBYMS perynaropaMmn JaBfieHUs Ha cpedHee n
HW3KOe BbIXOAHOE AaBrieHue rasa. PerynaTtopsl
AaBreHns MoryT ObITb YCTaHOBMNEHbI NOCneao-
BaTenbHO unu napannensHo [20].

Bce Buabl npeanoxeHHoro obopyaoBaHWs
ABMAOTCA AOCTAaTOMHO KOMMAKTHLIMU, YTO OCO-
OEHHO aKkTyanbHO B MfIOTHOW FOPOACKOM 3a-
CTpOViKe.

Takke [N yCnewHoro KONM4eCTBEHHOrO
perynMpoBaHus rasoBoro Tornsmnea pekoMeHay-
€TCs NPUMEHUTb COBPEMEHHYIO CUCTEMY aBToO-
MaTu3auum Ha OCHOBE OTe4YeCTBEHHOro Mnpo-
rpamMmHoro obecneyeHusi. B HayyHbIX Tpygax
POCCUNCKNX MHXEHEPOB OMUCLIBAETCA NONOXU-
TeNbHbLIN ONbIT BHEAPEHUA OaHHOW CUCTEMB,
YTO MNO3BOMUT pPerynupoBaTtb OTMNYCK rasoBOro
Tonnuea NoTpebutenam, onupasice Ha rpadmkm
NMKOBOWN Harpysku [21]. B ToM uncne aBTomaTu-

3aUnsa CMCTEMbI MO3BOMUT YBEMUYUTL MNOXAPHYHO
6e30MacHOCTb M CHU3UTb BO3MOXHOCTb BO3HMKHO-
BEHUS aBapUNHbIX CUTYyaLUN.

YuntbiBass MNepcnekTMBy npuxoda B PErnoH
NPUPOLHOro rasa, HeobxoauMO He TOSbKO MOBbI-
waTb paboTocnoCOOHOCTL CYLLECTBYIOLLEN raso-
TPaAHCMNOPTHON CeTW, HO M NpefycMaTpuBaTb BO3-
MOXHOCTb Mepexofda CO CXWXKEHHOro yrneBofo-
poaHoro rasa (CYIl) Ha npupodHbIA ra3 ¢ MecTo-
poxaeHu obnactn. 3TM Mepbl MOXHO OCYLLECT-
BMTb NyTEM MPOEKTMPOBAHUSA CETU C 3anacom, y4um-
ThIBAKOLLUM qurme dm3nyeckne CcBOMCTBa Npu-
pogHoro rasa’. Tennota cropaHua CYI cyuiecTt-
BEHHO OTNMYaeTCsa OT TensnoTbl CropaHust Npupoa-
HOro rasa, YTo HeoBXoAMMO y4uUTbIBaTb MpPU rMa-
paBfMYecKOM pacyeTe PEKOHCTPYMPYEMOW CETW.
TakKe HYXHO y4nUTbiBaTb peanbHbl KO3duUMeHT
OLHOBPEMEHHOCTWN WCMOMb30BaHNA ra3oBbIX Npu-
OopoB BO BHYTPMAOMOBBLIX CETAX ra3ocHabXeHus.
Ha gaHHbIi MOMEHT YacTb NoTpebutenen oTkasbl-
BaeTCsa OT ra3oBoOro TOMnvBa B MOMb3y afekTpuye-
CKUX Medver, B CBA3N C 3TUM MPOEKTHBIN MU peanb-
HbI  KO3(PPMUNEHT OOHOBPEMEHHOCTU CyLUECT-
BEHHO OTnun4yaetca [22]. B Tom uyncne 6yaoyt HeoO-
XOANMbI OEMOHTaX KOHOEHCATOCOOPHMKOB Ha Cy-
LLeCTBYIOLLEN CeTM N 3ameHa (POPCYHOK Ha ObITo-
BbIX ra3oBbIx npubopax. [na noBcemMecTHON 3ame-
Hbl KOMNIIEKTYOLWKNX Heobxoomma pa3spaboTtka my-
HALMNanNbHOMW MporpamMmbl, MO3BOMANOLEN BCEM
noTpeduTenam B KpaTyamliMe CPOKM MPOU3BECTU
MoaepHM3aLmio o6opyaoBaHus.

3akntoyeHue

Ha paHHbIn MOMeHT cunammn AHrapckroprasa
npousBedeH psig paboT no PeKOHCTPYKUUKN CUCTe-
Mbl ra3ocHabxeHusa. Tak, BBeAEHbl B 3KCMnyara-
uuto TPl Ne17 c coBpeMeHHbIMU perynaropamu
AaBneHuns, gyonvpylowumu gpyr gpyra. JaHHas
Mepa Mo3BONseT Npu NPOBEAEHUN PEMOHTHbIX pa-
00T He ocTaHaBnuBaTb nogadvy rasa noTpebure-
nam. B Tom yncne nponoXeH HOBbIN y4acTOK Tpy-
bonposoga [0 n. 3Bé3404YKa M3 COBPEMEHHOMO
Tpybonposoga [13-165. OgHako HeBbICOKas CcTe-
neHb UHAHCMPOBAHUA KOMMYHarbHO-ObITOBOW
cdepbl TOPMO3UT NPOLIECC PEKOHCTPYKLUN U MO-
AepHusauum cetu rasocHabxeHus. OcraeTca Ha-
OeATbCSA, YTO BO3MOXHOCTW ANsl BHEAPEHUS BCEX
BblLLENEPEYNCIIEHHBIX Mep MO3BOSMMT OCYLLECTBUTL
lMporpamma KOMMMEKCHOIO pPa3BUTUSA CUCTEM KOM-
MyHanbHON WHPacTpyKTypbl AHrapckoro ropog-
ckoro okpyra Ha 2016—2036 rogbl. Ona nokpbITns
nepcneKkTMBHbIX Harpy3ok Ha nepcnektuey Ao 2036
roga TpebyeTrca peanu3aumsa  HUXKeCnegyrLmnx

%06 yTBEpPKOEHUN TEXHUYECKOTO pPerNamMeHTa o 6e30NacHOCTI CeTell rasopacnpeaeneHnsl U ra3onoTpebnenus: nocta-
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MEpPONPUATUIA:

1) CTpoOMTENbLCTBO ra3onpoBoda CpPeaHero
naenenna k Pl «[MpubpexHas» ot Pl1-12
(anameTp 200 MM, npoTsXKeHHOCTb 0,52 km);

2) 3aBeplleHMEe CTpouTENbCTBa Y4acTKOB
rasornposofa W rasoperynatopHbix NyHKTOB 35
MukpopanoHa (gmameTtp 200 MM, NPOTSKEH-
HocTb 0,43 Km);

3) npucoeanHeHne nepcrnekTMBHOM 3a-
CTpoOMnKK MmnkpopamnoHos Kunposa, 37, 36, 30, 28,
30, 31, 32, yactm 14 MukpopanoHa nocne
OKOHYaHUS CTPOMTENbCTBA YYacTKOB rasonpo-
BOJAA W rasoperynsatopHbIX MYHKTOB 35 MUKpO-
panoHa;

4) CTPOMTENBLCTBO NOA3EMHOr0O KOMbLIEBOrO
rasonposoja cpefHero AaBrieHust OT nepekpe-
ctka yn. Yamkosckoro n yn. Ct. MockoBckui
TpakT, Begywero k Pl «Xnebosaesog Ne 1»
(anameTp 300 MM, NPOTAKEHHOCTb 4,3 KM);

5) opraHusauusa nogadu rasa B MUKpOpan-
OHbl 29, 22, 18 n B kBapTansl 208, 192, 189,
179, 94 OT cCyleCcTBYWOWNX CeTEN HU3KOro
JaBrieHns;

6) CTpOUTENBLCTBO ra3onpoBOAa CpenHero
JaBneHna oT KomnbLEBOro rasonposoga Awna-
meTpom 500 mm oT yn. [lekabpuctoB n cTpou-
TENbCTBO ras3operynaTopHOro nyHkra (guametp
150 mm, nponssoautensHocTs NPT 1500HM3/4);

7) CTPOUTENBCTBO rasopacnpenenutensHomn
ctaHumn «'PC AHrapck» psgom ¢ CHT «YT1ec»
1 ¢ MUKpopanoHoM HoBbll-4;

8) CTpoMTENbCTBO ra3onpoOBOAOB BbICOKOrO
paenenusa (P = 0,6 Mna; gnametp 315 mm —
0,46 km; gnametp 225 mm — 40,5 Km; gnameTp
160 mm — 4,2 km; gnametp 110 mm — 4,9 Kwm;

anametp 63 Mm — 2,9 Km);

9) paspaboTka NpoekTa U CTPOMTENBLCTBO MOA-
3eMHOro rasonpoBofa cpefHero pfasreHus [o
MuKpopanoHa Hosbin-4 — 1800 M, HauMHasa OT Ko-
TenbHomn xnebosasoga AO «Kapasan».

[na peanusauum AaHHbIX MEpPONpUATUA Tpe-
OyloTCA KanuTanbHble 3aTpatbl B pa3mepe
435 918 TbiC. pyD. B MPOrHO3HbLIX LiEeHax C y4eTOM
HAOC.

Bce npoekTHble peleHna HeobxoauMMo YHU-
duumpoBaTth C y4eTOM NpUxoga B permoH Npupoa-
HOro rasa ¢ MarmcTpanbHOro rasonposoga «Cwuna
Cunbupu». [aHHbIA nogxon AOMKEH YYUTbiBaTb
pasnuyne TexHU4Yecknx xapakrepuctuk CYI wu
nNpvpoaHoro rasa. B Tom uncne Heobxoanmo npo-
N3BECTU MOAEPHM3aLMI0 ObITOBOrO ra3oBoro 06o-
pyooBaHusa y noTpebutenen nytem 3ameHbl op-
CYHKM Ha ropenkax Ans BO3MOXHOCTU WMCMONb30-
BaHUSA npupogHoro rasza. OgHoM M3 rmaeHbIX 3adad
ABMISIETCS COOPYXXEHWE KOmbLEBON CUCTEMBbI cpea-
Hero JaBreHus, 3Ta Mepa Mo3BOMUT MOMHOLEHHO
NpoBOAUTL PEMOHTHble PaboTbl U MOBLICUT Ha-
OEXHOCTb CeTMw.

YunTtbiBas BCE BbllLECKa3aHHOE, OYEBUAHO, YTO
pa3BuTME rasoTpaHcnopTHon cetn AFO — 3TO KoMm-
NNekc MeponpuaTAA, HanpaBeHHbIA Ha NOBbILLE-
HWE >XN3HECMOCOBHOCTN CUCTEMBI MYTEM PEKOHCT-
PYKUMM YyHACTKOB CETU, NPUMEHEHUSA COBPEMEHHbIX
PEMOHTHBIX KOHCTPYKUMA ANA yCTpaHeHus no-
KanbHbIX OedekToB, mMogepHusaumm obopyaosa-
HWUS 1 Y3MOB yyeTa n perynmpoBaHud. Bce atn me-
pbl NO3BOMAT MNPOAUTL XU3HEHHBIN LMK CUCTEMBI
N OCYLLECTBUTb BO3MOXHbIV Nepexon Ha npupoa-
HbI ra3 B nepcnekTnee rasmdukaumm MpkyTckomn
obnactu.

CMNUCOK JINTEPATYPbI

1. BuHokypoB M.A., Cyxogonos A.lN. MNa3ndu-
kKaumsa [Npuadrapba // OkoHoMmMKa WpKyTCKON
obnactu: B 6 T. Npkytck: N3g-so BIryart, 2009.
T. 6. C. 30-33.

2. CtporaHoB W.B., XanpynnuH P.3. MNoBbiwwe-
Hue 6e3onacHOCTW akcnyaTaummn Tpybonposo-
0OB (B TOM 4YMCre U3 pasHOPOAHbIX MmaTtepua-
fnoB) C MPUMEHEHMEM TEPMOYCaXMBaIOLLUXCH
MydpT 13 anokcuaHbiX nonumepos // BecTHUK
KazaHcKoOro TexHOMormyeckoro yHuBepcuTeTa.
2014. T.17. Ne9. C. 98-101.

3. Zheng Liu, Baojiang Sun, Zhiyuan Wang,
Jianbo Zhang, Xuerui Wang. Prediction and
management of hydrate reformation risk in
pipelines during offshore gas hydrate develop-
ment by depressurization // Fuel. Vol. 291.
https://doi.org/10.1016/j.fuel.2020.120116

4. Cheolwoong Park, Sechul Oh, Changgi Kim,
Young Choi, Youngcheol Ha. Effect of natural gas
composition and gas interchangeability on per-

formance and emission characteristics in an air—fuel
controlled natural gas engine // Fuel. 2021. Vol. 287.
https://doi.org/10.1016/j.fuel.2020.119501

5. Kun Xi, Jiang Li, Mengfei Guo, Bozhi Hu, Kang
Li. Characteristics of chemical vapour deposition in
micro pore structure in char layer of polymer com-
posites // Polymer Degradation and Stability. 2020.
Vol. 178. https://doi.org/10.1016/j.polymdegradstab
.2020.109222

6. TlaHsakoB A.C., CeHuoB C./N. Paspabotka
noaxodos BblOboOpa MeToga  BOCCTAHOBMEHUSA
W3HOLLEHHbIX  CTamnbHbIX  pacnpeaenuTenbHbIX
rasonposonoB // Tepputopuss Hedpteras. 2012.
Ne 3. C. 28-30.

7. Molyneux S., Stec A.A., Hull T.R. The effect
of gas phase flame retardants on fire effluent
toxicity // Polymer Degradation and Stability.
2014. Vol. 106. p. 36—46. https://doi.org/10.1016/
j-polymdegradstab.2013.09.013

8. Meageepnera O.H., beccoHoBa H.C. QkoHomMYe-

ISSN 2227-2917

(print)
34 ISSN 2500-154X

M3BecTus By3oB. MuBecTULuMK. CTpoutenbcTBo. HeaBmknmocTb
Proceedings of Universities. Investment. Construction. Real estate

Tom 11 Ne 1 2021
c. 28-37
Vol. 11 No. 1 2021

(online) pp. 28-37




AnzeHbepr N.U., Mopbenbckasa [1.H. CoBpemeHHOE COCTOSIHME 1 NepCneKTBbI Pa3BUTUSA ra3oTPaHCNOPTHON CETY ...
Aizenberg |.1., Podbelskaya D.N. Current status and development prospects of the gas distribution system in the Angarsk ...

ckast a(ppeKkTMBHOCTL OMTMMAarbHOro pacnpe-
AeneHvs NepenagoB OaBreHus Mexay y4dacT-
Kamu raszoBoun ceTtu // BectHmk Tomckoro rocy-
OAPCTBEHHOIO  apXUTEKTYPHO-CTPOUTENBHOIO
yHmBepcuteta. 2020. T. 22. Ne 6. C. 141-153.
https://doi.org/10.31675/1607-1859-2020-22-6-
141-153

9. ®omeHko B.J1., XanoB A.W. 3awmTa noasem-
HbIX CTaNnbHbIX ra30NPOBOAOB OT KOPPO3UX B
ropoackmx ycnosusax // [asoBad NPOMbILLNEH-
HocTb. 2019. T. 789. Ne 3. C. 94-96.

10. dunatos A.A., BenuwonvH W.U., Jlasa-
peB A.l., XacaHoB P.P. OcobeHHOCTN TexHo-
NorMM KanutanbHOrO pPEMOHTa ra3onpoBOLOB
Ha COBpeMeHHOM 3aTane // [asoBas MNpPOMbILL-
neHHocTb. 2017. T. 761. Ne 12. C. 90-94.

11. PbibakoB A.C. [llepcnektusbl pas3BuTUSA
OecTpaHLWenHbIX TEXHOMOMMN Npwu MNpoKnagke
WHXEHEPHbIX  KOMMyHuKaumi [/ WN3BecTtns
TynbCKOro rocygapCTBEHHOIO YHUBEpPCUTETA.
TexHunyeckne Haykn. 2015, Bwin. 7. Y. 1.
C. 164-169.

12. Yamchi H.B, Safari A., Guerrero J.M. A
multi-objective mixed integer linear program-
ming model for integrated electricity-gas net-
work expansion planning considering the im-
pact of photovoltaic generation // Energy. 2021.
Vol. 222.
https://doi.org/10.1016/j.energy.2021.119933
13. Wnbiukos O.U. Mpobnembl TEXHUYECKOro
COCTOSIHUSI  OEeNCTBYIOLLMX  TPYOOMNpPOBOAHBIX
cuctem // NHHoBaumm wn wmHBecTuumm. 2020.
Ne4. C. 207-210.

14. WeHormH M.B. lNpuMeHeHne MHHOBALMNOH-
HbIX TEXHOSNOMMN B CTPOUTENbCTBE, PEKOHCT-
PYKUMM N peMOHTE ra3oBbix ceTen KoBpoBcKoro
panoHa Bnagumupckon obnactn // E-Scio.
2020. Ne 4 (43). C. 431-439.

15. CoBpeMeHHble MPUHUUNBI U HanpaBneHus

pasBUTMS CUCTEMbl OpraHuM3auuM [AMarHoCTUKW,
TeXHU4Yeckoro obcnyxmeaHnst n pemoHta B MAO
«lasnpom» // Ta3oBas npomblwieHHoCTb. 2017.
T. 754. Ne3. C. 5-9.

16. Qian Chen, Lili Zuo, Changchun Wu, Yankai
Cao, Yaran Bu, Feng Chen, RehanSadiq. Supply
reliability assessment of a gas pipeline network
under stochastic demands // Reliability Engineering

& System Safety. 2021. Vol. 2009.
https://doi.org/10.1016/j.ress.2021.107482
17. Gaykema E.W., Skryabin 1., Prest J,

Hansen B. Assessing the viability of the ACT
natural gas distribution network for reuse as a hy-
drogen distribution network // International
Journal of Hydrogen Energy. 2020.
https://doi.org/10.1016/j.ijhydene.2020.11.051

18. Cycnukos C.I1., MocTtoBon A.B., XacaHos P.H.,
Benutworimvih U.W., TopogHuyeHko B.U., Xannbl-
eB H.X. [ gp.]. lNoBbIWEHNEe HaaeXXHOCTU N OOMro-
BEYHOCTM MarucTpanbHbIX ra3onpoBOAOB KaK pe-
3ynbTaT NPUMMEHEHNS NHHOBALIMOHHBIX TEXHOMOMMN
/I Tepputopusa Hedteras. 2019. Ne6. C. 84-90.

19. benornasosa T.H. PaspaboTka cxem rasopac-
npeaenqTenbHbIX CeTEN C Y4ETOM UX CTOMMOCTM //
BecTHuk [NlepmMckoro HauMoOHarnbHOro uccriegosa-
TENbCKOro MOMMTEXHWYECKOro yHMBepcuTeTa. Yp-
6aHncTuka. 2013. Ne 3 (11). C. 172-177.

20. CasuH A.B. MeToabl ynyyweHns TexHocdep-
HoOM oBCTaHOBKM B ra3oBow otpacnu // IHHoBaum-
OHHas Hayka. 2020. Ne5. C. 45-49.

21. MepByHuH B.B., BuHokypueB I.I., BMHOKyp-
ueB A.l'., Kpynun B.A. O6 aBTOMatTM3auumn TEXHO-
NOrMYECKNX MPOLLECCOB 3NEKTPOXMMUYECKON 3a-
wnTbl rasonpoeogoB // TexHocdepHass 6e3onac-
HOCTb: MaTepuarnbl Bcepoccuinckon HayuyH.-npakr.
koHd. PocTtos-H/[1, 2005. Bein. VII. C. 548-552.

22. MaHcypoBa H.LLU. asocHabxeHne MHOroksap-
TMpPHOro unoro goma // Bonpockl Haykn n obpa-
3o0BaHusA. 2018. T. 13. Ne1. C. 22-24.

REFERENCES

1. Vinokurov MA, Sukhodolov AP. Gasification
of the Angara region. Ekonomika Irkutskoy
oblasti: in 6 vol. Irkutsk: Baikal state university;
2009. Vol. 6. p. 30-33 (In Russ.).

2. Stroganov IV, Khayrullin RZ. Improving the
safety of pipeline operation (including from dis-
similar materials) with the use of heat-
shrinkable couplings made of epoxy polymers.
Vestnik Kazanskogo tehnologicheskogo univer-
siteta. 2014:17(9):98-101 (In Russ.).

3. Zheng Liu, Baojiang Sun, Zhiyuan Wang,
Jianbo Zhang, Xuerui Wang. Prediction and
management of hydrate reformation risk in
pipelines during offshore gas hydrate develop-

ment by depressurization // Fuel. Vol. 291.
https://doi.org/10.1016/j.fuel.2020.120116

4. Cheolwoong Park, Sechul Oh, Changgi Kim,
Young Choi, Youngcheol Ha. Effect of natural gas
composition and gas interchangeability on per-
formance and emission characteristics in an air-
fuel controlled natural gas engine. Fuel. 2021;287.
https://doi.org/10.1016/j.fuel.2020.119501

5. Kun Xi, Jiang Li, Mengfei Guo, Bozhi Hu,
Kang Li. Characteristics of chemical vapour
deposition in micro pore structure in char layer of
polymer composites. Polymer Degradation and
Stability. 2020;178. https://doi.org/10.1016/
j.polymdegradstab.2020.109222

6. Ganzakov AS, Sentseov Sl. Development of ap-

Tom 11 Ne 1 2021
c. 28-37
Vol. 11 No. 1 2021

M3BecTus By3oB. MuBecTuMK. CTpoutenbcTBo. HeaBmkmmocTb
Proceedings of Universities. Investment. Construction. Real estate

ISSN 2227-2917

(print)
ISSN 2500-154X 35

pp. 28-37 (online)




TexHuyeckune Hayku. CtpoutenbctBo / Technical Sciences. Construction

proaches for selecting a method for restoring
worn-out steel distribution gas pipelines. Terri-
torija neftegas — Oil and gas fterritory.
2012;3:28-30 (In Russ.).

7. Molyneux S, Stec AA, Hull TR. The effect of
gas phase flame retardants on fire effluent
toxicity. Polymer Degradation and Stability.
2014;106:36—46. https://doi.org/10.1016/
j-polymdegradstab.2013.09.013

8. Medvedeva ON, Bessonova NS. Optimiza-
tion of differential pressure distribution between
gas supply system sections. Vestnik Tomskogo
gosudarstvennogo  arkhitekturno-stroitel'nogo
universiteta = Journal of Construction and Ar-
chitecture. 2020;22(6):141-153. (In Russ.)
https://doi.org/10.31675/1607-1859-2020-22-6-
141-153

9. Fomenko VL, Khalov Al. Protection of under-
ground steel gas pipelines from corrosion in
urban conditions. Gazovaya promyshlennost.
2019;789(3):94-96 (In Russ.).

10. Filatov AA, Veliyulin I, Lazarev AD, Khasa-
nov RR. Features of the technology of capital
repair of gas pipelines at the present stage.
Gazovaya promyshlennost. 2017;761(12):90-
94 (In Russ.).

11. Rybakov AS. Prospect for the development
of trenchless technologies forlaying of utilizes.
Izvestiya Tulskogo gosudarstvennogo univer-
siteta. Tekhnicheskiye nauki. 2015;7:164—169
(In Russ.).

12. Yamchi HB, Safari A, Guerrero JM. A multi-
objective mixed integer linear programming
model for integrated electricity-gas network ex-
pansion planning considering the impact of
photovoltaic generation. Energy. 2021;222.
https://doi.org/10.1016/j.energy.2021.119933
13. Shlychkov DI. Problems of the technical
condition of existing pipeline systems. Innovatsii
i investitsii. 2020;4:207-210 (In Russ.).

14. Shenogin MV. Application of innovative
technologies in the construction, reconstruction
and repair of gas networks in the Kovrov district

CBepeHua o6 aBTOpax

AnseHb6epr Unba UoeneBwuu,

KaHOMAaT TEXHUYECKMX Hayk,

OOLEHT kKadeapbl UHXEHEPHbIX

KOMMYHUKaLUIN N CUCTEM XKn3HeobecneyeHus,
VpKyTCKMin HaLMOHanNbHbIN UccnegoBaTenbCKUn
TEXHUYECKNI YHUBEPCUTET,

664074, r. pkyTck, yn. JlepmoHTOBa, 83,
Poccus,

e-mail: eizenberg@mail.ru

ORCID: https://orcid.org/0000-0002-5205-5404

of the Vladimir region. E-Scio. 2020;4(43): 431-
439 (In Russ.).

15. Modern principles and directions of develop-
ment of the system of organization of diagnostics,
maintenance and repair in PJSC Gazprom. Ga-
zovaya promyshlennost. 2017;754(3):5-9 (In
Russ.).

16. Qian Chen, Lili Zuo, Changchun Wu,
Yankai Cao, Yaran Bu, Feng Chen, Rehan Sadiq.
Supply reliability assessment of a gas pipeline
network under stochastic demands. Reliability
Engineering & System  Safety. 2021;209.
https://doi.org/10.1016/j.ress.2021.107482

17. Gaykema EW, Skryabin I, Prest J, Hansen B.
Assessing the viability of the ACT natural gas dis-
tribution network for reuse as a hydrogen distribu-
tion network. International Journal of Hydrogen
Energy. 2020. https://doi.org/10.1016/
j-jhydene.2020.11.051

18. Suslikov SP, Mostovoy AV, Khasanov RN,
Veliyulin I, Gorodnichenko VI, Khallyyev NKh, et
al. Enhanced Reliability and Extended Life of Gas
Mains as a Resultof Innovation Techniques. Terri-
torija neftegas — Oil and gas territory. 2019;6:84—
90 (In Russ.).

19. Beloglazova TN. Development of gas distribu-
tion network schemes taking into account their
cost. Vestnik Permskogo natsionalnogo issle-
dovatelskogo politekhnicheskogo universiteta. Ur-
banistika. 2013;3(11):172—177 (In Russ.).

20. Savin AV. Methods of improving the techno-
sphere situation in the gas industry. Innovatsion-
naya nauka. 2020;5:45-49 (In Russ.).

21. Pervunin VV, Vinokurtsev GG, Vinokurtsev AG,
Krupin VA. On the automation of technological
processes of electrochemical protection of gas
pipelines. Tekhnosfernaya bezopasnost: materialy
Vserossiyskoy nauchn.-prakt. konf. Rostov-on-
Don, 2005:VII:548-552 (In Russ.).

22. Mansurova NSh. Gas supply of an
apartment building. Voprosy nauki i obrazovaniya.
2018;13(1):22—24 (In Russ.).

Information about the authors

llia I. Aizenberg,

Cand. Sci. (Eng.),

Associate Professor of the Department

of Engineering Communications

and Life Support Systems,

Irkutsk National Research Technical University,
83 Lermontov St., Irkutsk, 664074, Russia,
e-mail: eizenberg@mail.ru

ORCID: https://orcid.org/0000-0002-5205-5404

ISSN 2227-2917

(print)
36 ISSN 2500-154X

M3BecTus By3oB. MuBecTULuMK. CTpoutenbcTBo. HeaBmknmocTb
Proceedings of Universities. Investment. Construction. Real estate

Tom 11 Ne 1 2021
c. 28-37
Vol. 11 No. 1 2021

(online) pp. 28-37




AnzeHbepr N.U., Mopbenbckasa [1.H. CoBpemeHHOE COCTOSIHME 1 NepCneKTBbI Pa3BUTUSA ra3oTPaHCNOPTHON CETY ...
Aizenberg |.1., Podbelskaya D.N. Current status and development prospects of the gas distribution system in the Angarsk ...

Mopb6enbckana Japba HukonaeBHa,

acnupaHT kadeapbl MHXEHEPHbIX
KOMMYHUKaLUUIN N CUCTEM XKn3HeobecneyeHus,
VpKyTCKMin HaLMOHanNbHbIN ccnegoBaTenbCKUn
TEXHUYECKNI YHUBEPCUTET,

664074, r. pkyTck, yn. JlepmoHTOBa, 83,
Poccus,

P<le-mail: tdn90@bk.ru

ORCID: https://orcid.org/0000-0003-3746-3239

3asiBNeHHbIN BKNag aBTOpoB

Bce aBTOpbI caenanu 3KBMBaNeHTHbIN BKNag B
noAroToBKy ny6n|/1|<au|/1|/1.

KoHdnuKT uHTepecos

ABTOpr 3aaBnaT 00 oTCcyTCTBMU KOHq.)J'II/IKTa
MHTEpPECOB.

Bce aBTOpbI npo4vnTanum n
OKOHYaTernbHbIN BapunaHT pykonnucu.

onobpunn

Cratbs noctynuna B pegakumio 19.01.2021.
Opobpena nocne peueHsnpoaHusa 20.02.2021.
MpuHsaTa k nyénmkaumm 23.02.2021.

Daria N. Podbelskaya,

Postgraduate student of the Department

of Engineering Communications and Life
Support Systems,

Irkutsk National Research Technical University,
83 Lermontov St., Irkutsk, 664074, Russia,
P<le-mail: tdn90@bk.ru

ORCID: https://orcid.org/0000-0003-3746-3239

Contribution of the authors

All authors made an equivalent contribution to the
preparation of the publication.

Conflict interests

The authors declare no conflict of interests
regarding the publication of this article.

The final manuscript has been read and
approved by all the co-authors.

The article was submitted 19.01.2021.
Approved after reviewing 20.02.2021.
Accepted for publication 23.02.2021.

Tom 11 Ne 1 2021

ISSN 2227-2917

c. 28-37
Vol. 11 No. 1 2021

pp. 28-37 (online)

M3BecTus By3oB. MuBecTuMK. CTpoutenbcTBo. HeaBmkmmocTb
Proceedings of Universities. Investment. Construction. Real estate

(print)
ISSN 2500-154X

37



