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OHepreTHYecKuit CEKTOp 1 MPOMBbILITIEHHAs
IesTebHOCTD BHOCST 3HAYUTE/IbHBIN BKIIAJ,
B 17106a/IbHO€ TIOTEIVIEHNE 3a CYET BBIOPO-
ca IapHUKOBBIX Ta3oB. COITIACHO JaHHBIM
Poccrara [1], B 2020 ropy sHepreTn4ecKmit
CEKTOP OTBETCTBEHEH NIpPMMEPHO 3a 78 %
[106/IBHBIX BBIOPOCOB ITAPHMKOBBIX TIa-
30B OT JESTeTIbHOCTY 4YenoBeuecTBa. Bob-
IIasg 9acTb 3TUX BBIOPOCOB IMPUXOAMUTC Ha
OKUTaHMe MCKOIIaeMOro TOIUIMBA /IS IIPO-
U3BOJICTBA 9NIEKTPOIHEPTUN U TPAHCIIOPTA,
[IPY 5TOM OCHOBHBIM IIAPHMKOBBIM I'a30M
(79,2 %) siBnstercs yrnekucnbiit ras (CO2).

B sHeprocekTope 6obiie 80 % BHIOPOCOB
006YC/IOB/IEHBI COKUTAHIEM JICKOIIAEMBIX TOII-
nuB [1]. B HedTerazoBoit oTpaciu il 9Hep-
TOCHAbXXeHVsI 00bEKTOB YacCTO IPUMEHAETCS
AM3e/IbHOE TOIUIMBO U MOITY THBIN He(TAHOI
ra3 B ClIy4ae MOPCKux 00bekToB. CHIDKe-
HIE JIO/VI SHEPreTUKN B O0Ieil CTPyKType
BbIOpocoB CO; BO3MOXHO B TOM YHCIIE 3a
cuét npumeHeHnst BVIO it sHeprocHabke-
H1s1 06beKTOB HedprerasoBoit orpacim. Sp-
KUM IIPUMEpPOM 3TOro sBjsercs: oddduiop-
Has BeTpoasnekTpocTaniysa Hywind Tampen
B Hopserun, moutHocTsio 88 MBT. JlaHHbI
IIPOEKT BETPOIHEPTETUKIU IIOMOXET COKpa-
TUTD VICIIO/Ib30BAHIE SHEPTUM Ta30BBIX TYP-
OUH /11 MOPCKUX MecTopoxpaeHuit CHyp-
pe (Snorre) u Tymndakce (Gullfaks), a Taroke
cokparuth Beiopockl CO; Ha 200 ThIC. TOHH
n Bo16pocsr NOx Ha 1000 ToHH B rog [2].

OnucaHue npeagMeTa uccnenoBaHuaA
Jlys1 aHanM3a MpUMeEHeHUs! SHepIuy BeTpa
B HedTerasoBoM CeKTope OBUIO paccMo-
TPEHO MeCTOpOXJeHNUe NMeHu Bragumupa
DUTaHOBCKOTO, ABJIAIOLIeeC KPYITHENIIIM
HeTAHBIM MECTOPOXK/JEHIEM B POCCHIICKOIL
vacty fHa Kacrmiickoro Mops. OHo obmasa-
eT YHUKA/IbHBIM IeOTIOTYeCKIIM CTPOEHMEM,
IIPEICTABIEHHbIM  BBICOKOIIPOHMIIAEMbIM
KOJUIEKTOPOM, 4TO TI03BOJISIET IIOTYYaTh 3Ha-
4yTe/lIbHbIE Hada/IbHble 1eOuThI [3].
IToTpebnenne anekTposHepruu Ha opd-
IIOPHOJT IUIaThopMe MECTOPOXKEHIA MMe-
Hu Qumanosckoro B 2022 rogy coCTaBUIO

B 3Heprocektope 6onbwe 80%
BbibpocoB obycnoBneHbl Cura-
HMeM MCKonaeMbix Tonnme. CHu-
¥eHue AONM 3HepreTMKM B 06-
weW cTpyktype BbibpocoB CO2
BO3MOXHO B TOM YMCJie 3a CYET
npuMeHenua BU3 pna auepro-
CHab)XeHus 06beKTOB HedTera-
30BOM OTpacnu

131101 TpIC. KBT-4. OCHOBY 9HEpreTMYeCKOro
KOMIIJIEKCA COCTABJIAIOT YeThIpe MOY/IbHbIE
ra3oTypOMHHbIE T€HePATOPHBIE YCTAHOBKIU
(I'TY) Siemens, B yacTHOCTH, MOfienb SGT-
400, HOMMHa/IbHAsA JNEKTpUYECKas MOII-
HocTh Kaxpont ['TY cocraBnsier 12,4 MBT.
Kpome Toro, Ha mmardopme yCTaHOB/IEHA
pesepBHasd A13e/b-TeHepaTOPHAs YCTaHOBKA
MOIIHOCTBI0 2 MBT. COBOKYIIHAs MOLIHOCTD
CcTaHUUM cocTasnser 51,6 MBr [4].

Cy1ecTByromas CuUCTeMa 9HEProcHab-
JKEeHIsA MEeCTOPOXKJeHNA, He OINTMMa/bHa
Y IPUBOJUT K 3HAYMTENIBHBIM BBIOpOCAM
[IAPHUKOBBIX rasoB (Ta6m.1). CormacHo [5],
I MeCTOPOXK/ieHMIT He(pTU M Tasa aKTy-
QIBHBIM SIBJLIIOTCS. TPU KAaTerOpuu BbIOPO-
COB ITApPHMKOBBIX Ta30B:

CTaIMOHAPHOE CXKUTaHIe Ta3000pasHoOro,
SKIIKOTO U TBEPJIOTO TOIIINBA;

OKUTaHue Ha (paKebHbIX YCTAHOBKAX;

IIpOBefieHNEe TEeXHOJIOTMYECKUX OIlepa-
IL[Wi1, OCYILECTB/IAeMBIX IIPU pasBefiKe, JO-
6b1te, mepepaboTKe, IIOATOTOBKE, TPAHCIIOP-
TUPOBKeE, XpaHEHNN He(TH 1 rasa.

CmauUOHapHoe cucueaHue monsiuea

B [JaHHYIO KaTeropuio BK/IIOYEHbI BHIOPOCHI
nuoxcnpa yrepona (CO2) B armocdepy kak
HOC/IEfICTBYIE CXKMTAHVS PAs/IMIHBIX BUIOB
MCKOIIAeMOTr0 TOIIMBA B TYpOMHAX pasmd-
Horo tumna. Heo6xoguMocTh CKUTaHMs TOII-
nmBa 00yC/IOBIeHa MOTPeOHOCTBIO OPraHN-
3auMil B BBIPAOOTKE TEIUIOBON U 3IEKTPO-
sHepruu. IIpy 9TOM B TaHHOIT KaTeropuu He
YYUTHIBAIOTCSL IIOTEHIMANbHbIE BBIOPOCHI
merana (CHy) 1 3akucu asora (N20).
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MpuMeHeHMe BETPO3HEPrOYCTaHOBOK ANA 3HeprocHabMeHnsa Ha Hed-

TerasoBbIX MECTOPOXKAEHUAX Poccuun

Toxub6oes Capeap Toxup yrau, MarucTpaHT, POCCUMCKMIA FOCYOapCTBEHHbIN
yHvBepcuTeT HedTw 1 rasa (HUY) um. M. [y6ruHa (MockBa)

fields in Russia

B daHHoU cmamee npoBodUMCA 0UEHKa 3KOHOMUYecKol U 3Kosio2uqeckol 3¢-
(eKmUuBHOCMU 0M BO3MOJICHO20 NPUMEHEHUSA BeMPO3Hep2emU4YecKUX yCmaHo-
BOK B COCMABe 3Hep20cuUCMeM 06ecneqUBaUJUX SHeP20CHABICEHUE HEPMAHBIX
MecmopodicdeHuli 8 Poccuu. Ha npumepe MecrmopoicoeHus uMeHu Bradumupa
QunaHoacKozo MAO «JlyKoln» aHaIuU3upyIOMCcA NpeuMywecmsa U B03MOoJiC-
HOCMU npuMeHeHUs 8emposol 3HepauU 8 Hegme2a3080U UHOYCMPUU C Uestbio

Using of wind power generation units for power supply at oil and gas

Tojiboev Sarvar Tokhir ugli, Magister's Degree, National Research Gubkin Rus-
sian State University of Oil and Gas (Moscow)
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This article evaluates the economic and environmental efficiency of the possible

use of wind power plants as part of power systems providing energy supply to oil

fields in Russia. Using the example of the oil and gas condensate field named af-
ter Vladimir Filanovsky of “Lukoil’, PJSC, the advantages and possibilities of using

wind energy in the oil and gas industry are analyzed in order to reduce greenhouse

gas emissions and reduce the negative impact on the environment.

Key words: wind energy, carbon footprint, energy supply, oil and gas fields.
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MowyHocTb BeTpo3HepreTU4ecKoii ycTaHoBku (B3Y), MBT

Puc. 1. I'paduk exkecyTouHoi MowwHocTn BIY

Cxcuzanue Ha ¢¢1KeﬂbelX ycmaHogsKax
ITpu CXuraHuy IpUPOZHOTO ¥ MOIYTHOTO
HeTAHOro ra3oB Ha (akenax B aTMocepy
BBIOPACBIBAIOTCSI METAH U YIVIEKVCTIbII Ta3.
Ha ¢axes ra3 HanmpaB/IsIIOT TPy aBAPUITHBIX
CUTyaIlVAX, BO BpeMs ITyCKa ¥ OCTAaHOBKI
HPOM3BOACTBEHHBIX OOBEKTOB, PV TEXHU-
YeCKOM OOCTY)XMBaHUM ¥ TUPOTa3ofMHA-
MIYECKMX MCIBITAHUAX. XOTS CKUTaHUe
rasa Ha (akesie B OIpeeéHHbIX CUTYaLAX
MOXeT ObITb HeOOXOMMO, B LIEIOM OHO CUU-
TAeTCA HEXEJIATe/IbHOM ITPaKTUKOM M3-3a
HEraTMBHOTO BO3JEIICTBUA Ha OKpPY’Kalo-
IIyI0 cpeny. B aToit kareropum BEIOPOCHI 3a-
KICH a30Ta YYETY He IOJJIeKaT.

ﬂpoeeBeHue mexHoJio2u4ecKux

onepayutl, ocyujecmesfgeMbix

npu pazeedke, dobeiye, nepepabomke,
nod20mogeKe, mpaHcnopmuposKe,
XpaHeHUU Hemu u 2a3a

JlaHHast KaTeropusi TakKe HasbIBaeTcs «(y-
TUTVMBHBIMY BBIOpOcaMu». B aTy Kareropuo
BXOIAT KaK IIpeJHAMepeHHble, TaK U CIIy-
vartusle BoOpocsl CO, u CHy B armocde-
Py, BO3HMKAIOLINE B Pe3y/IbTaTe PAs/INIHBIX
TEXHO/IOTMYECKVIX OIePaLil, CBA3AHHBIX
C Jo0bIveif, TPAHCIOPTUPOBKOI, XpaHEHN-
eM 1 mepepaboTKoit HePTH, TPUPOFHOTO
rasa ¥ IOA3eMHOI1 fo6brueit yrst. TexHomo-
TUYecKye ONlepalui, Cloco6CTByomye 00-
pa3oBaHUI0 GYTUTUBHBIX BHIOPOCOB B Hed-
TEra30BOM CEKTOpe, BKIIIOYAIOT HPOAYBKY
CKBKVIH, OTBOJ Ta30B 113 TEXHOIOTMYECKIX

YnenbHble Bbibpocbl CO2 u CH4 no Kateropuam
Kareropua
C'rauuonapuoe C}KUraHue rasa Ha cobcTBeHHble HYXAbI
Cikuranue rasa Ha dakenax

®yruTuBHbIe BbIGPOCHI

K COAEPH{AHUIO

TPy6OIIPOBOIOB 11 0OOPYHAOBAHIA, IPOLEC-
CBI Jlerasalyi, a TAKXKe 3aIyCK, OCTAHOBKY
U M3MeHeHe peXXyMa paboThl ra3onepeka-
YNBAXOIINX arperaTOB.

B Tabm1.1 mpencTaBIeHbl pacCUNTaHHbIE
110 [5] ymenbHbIe BBIOPOCHI MTAPHUKOBBIX I'a-
308 Ha 1000 M3 ITHI.

AHanus a¢pdexkTuBHOCTU

npuMeHeHUA BeTPO3IHepPreTUKMU

ANnA 3HeprocucTeMbl MECTOPOXKAEHUA
ITprMeHeHVe SHEPTUM BeTpa Ha pacCMaTpu-
BaeMOM MECTOPOXKJIEHNUN OOYC/IOB/IeHa BBI-
COKJIMM BETPOSHEPreTMYECKIMI PecypcamMu
Kacmnniickoro mopsi. Cornacuo Global Wind
Atlas, ckopocTp BeTpa Ha BbicoTe 100 M co-
crasiser 8,13 m/c [6].

B pamkax mpoBeI€HHBIX MCCIEJOBAHMUIT
PaccMOTpPEeHO  3aMellleHNe  MCKOIIaeMOro
TOI/IMBA 33 CYET IPYMEHEHUS COYeTaHMA
AU3E/IbHOI TeHepaluy U BeTPOreHepaliuit.
ITpu Mope/ipoBaHUy IOTPe6HAs MOLTHOCTD
BETPO3NIEKTPOCTAHIMYU cocTaBwa 15 MBT,
9TO MOKPBIBACTCS 3a CYET IBYX BETPOIHEP-
roycranoBok Dongfang Electric Corp. mor-
HOCTBIO 110 7,5 MBT (mmameTp portopa 186 M,
6anrHa pasmepom 110 m).

ITpoBenéHHbIe paHee HcCIefoBaHyA [7]
[IOKa3bIBAIOT, YTO B ycmoBmsax Kacrmiicko-
TO MOpsI ONTMMA/IBHBIM BapuMaHTOM (QyH-
JHaMeHTa, CMeTHas CTOMMOCTb KOTOPOTO
mocturaet 30 % OT OOIIMX KalMTaTbHbIX 3a-
Tpar [8, 9], siBsAeTcs npuMeHeHe BUCTINX
CBall B KONMMYECTBE YETHIPEX eNVHNIL],

Tabn. 1

MapHuKoBbI ra3  YaenbHble BbI6poChl, T

(007) 2,529
C02/CHy 2,479/0,010
C02/CHy 0,014/0,491

3HEPFOCBEPEXKEHME UBU3 , ,

OtweHKa BBIPabOTKM 37eKTposHepruu BIY
ObU/IV BBIITO/THEHBI Ha OCHOBE PACCYNTAHHBIX
CKOPOCTeil BeTpa Ha BBICOTY OCU BETPOKOJIe-
ca IT0 JaHHBIM MHOTOJIETHMX MeTeOHaOIIIo-
JIEHMI1 ¥ KpMBOJ MOIIHOCTY BETPOSHEPIro-
ycraHOBKI. Ipadmk pacmpemeneHnst rogo-
BOJI MOIIIHOCTY JijiA ofHOI BOY mpepncras-
JIeH Ha puc. 1.

PaccMoTpeHo 3aMelneHue MCKo-
naeMoro Ton/iMBa 3a CYET npuMe-
HeHWA coYeTaHU AU3eNbHOW re-
Hepauuu u BeTporeHepauuu. lpu
MoaenupoBaHuM notpebHaa MoLy-
HOCTb BETPOINIEKTPOCTAHLMUU CO-
crasuna 15 MBT, yto nokpbiBa-
eTcA 3a CYéT ABYX BeTpo3Hepro-
yctaHoBok Dongfang Electric Corp.
MoLLHocTblo no 7,5 MBT

TopoBast BerpaboTka BOC mpu 3agaHHbIX
CKOPOCTAX BeTpa C y4€TOM IIOTeph COCTa-
BUT 56,3 MiH KBT-u. IIpu aTOM pac4yéTHblit
K03 PULIMEHT UCIIOTB30BAHNS YCTAHOB/IEH-
noit momHoctu (KMYM) cocraBut 42,8 %.
OcBoGONUBIINIICS HOMYTHBIN HeTAHOM
ra3 B IIOJTHOM 00'bEMe MOXKeT ObITb OTIIPaB-
JIeH Ha nepepaboTKy Ha 3aBof, «CTaBpoieH»
B CTaBpOIONIbCKOM Kpae.

IIpumenenne BeTpOBOJ  SHEPTETUKI
HpUBERET K COKpAILieHNIo 06BbEMa BHIOPOCOB
CO» Ha 55543 TOHHBI B TOfI, YTO, MICXOMs U3
cTouMOCTU OffHO¥M TOHHBI CQO32-3KBUBaJIeH-
ta 2000 py6. [10], npu peanusanmy Ipoex-
Ta KaK K/IMMaTUYeCKOTO JaCT BO3MOXKHOCTD
BBIIIYCTUTb «3€TI€HBle CepTUNKATB» Ha
cymmy 111,09 myH py6. B Toz. ®
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