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AHHOTaUuUA

B paboTte paccMoTpeH NoaxoA K BbIGOpY paLnoHanbHoi cucTemMbl pa3paboTku BepenCKUX 0TN0xeH it YyTbipckoro razoHedraHoro
MeCTOpOXKAeHUA. [InA onTUMM3aLMUM CUCTEeMbI Pa3paboTKM NMOCTPOeHA M ajanTUpoBaHa (UILTPALNOHHAA MOAENb BepeicKux
M GaWKUPCKUX OTNOXKeHUi. OnpejeneHa pauumoHanbHas cuUcTemMa paspaboOTKU MeCTOpPOXKAEHUS Ha OCHOBe pe3y/ibTaToB

MHOroBapuaHTHbIX pacyeToB.

MaTepuanbl n metoabl

Ha ocHoBe aHanu3a npaKkTUyecKoro matepuana onpobosaHue
MeToAa NEHOKUCNOTHOTO BO3AENCTBISA B YCNOBUAX pa3pabaTbiBaemMblx
MeCTOpOXAEHUIA Ha TeppUTOPUM YaMYpPTCKOiA Pecnybnmku.
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Abstract
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The article describes the selection approach for the efficient development method of the vereiskian formation of the Chutyr field. To optimize
the method, the filtration model of the vereiskian and bashkirian formations was prepared and historically matched. Based on multialternative
calculations, the practical field development method was determined.

Materials and methods

Based on the analysis of practical material, the testing of the method of
foam acid exposure in the conditions of developed fields in the territory

of the Udmurt Republic.
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Pa3paboTka MecTopoXaeHUi ¢ HedTAHbI-
MU OTOPOYKAMU Manoi TOMMHBI U HANUYM-
€M aKTUBHbIX ra30BbIX WAMNOK 3aTPyAHsAETCA
06pasoBaHMeM rasoBbiX 1 BOASAHbIX KOHYCOB,
30HaNbHOW HEOAHOPOAHOCTbIO MIACTa, a TaKKe
PUCKOM MPOHUKHOBEHWs rasa B 06nacTb He-
(hTAHOM OTOPOYKU UK HedTU B 06NaCTb raso-
BoW wanku [1].

OnTUManbHbIM pelieHnem no paspaborke

HedTAHbIX OTOpoYeK ABnseTca bypeHune ropu-
30HTaNbHbIX ckBaxuH (FC), a ANA NCKNOYEHUS
BEPOATHOCTM MpopbiBa rasa U obecneyeHus
KomneHcaymn ot6opos I'C HeobxoAMMO co3aa-
Hue GapbepHoro 3aBofHeHus [1]. bapbepHoe
3aBOJHEHMe NpejHa3HayeHo AN co3[aHns Bo-
AHoro 6apbepa, pasaensiouero 3anacbl HehTu
HedTAHOM OTOPOYKM U ra3a ra3oBOM LWAMKM,
npeAoTBpalleHus NpopbiBa rasa B HedTAHbIE

CKBAXMHbl U BTOpXeHWs HedTU B rasoByio
wanky. Mpu aTom cnocob 3aKaHYMBaHUA U pas-
MeleHne HarHeTaTeNbHbIX CKBAXWH 3aBUCKT
0T NapameTpoB nnacra, akTMUBHOCTW ra3oBoOMn
WanKu 1 HaM4YKs HUKE- 1 BblleNexalnx 06b-
€KTOB pa3paboTku.

Bbl6Op pauMoHanbHOM CUCTEMbI paspa-
6OTKM ABNAETCA OAHOW W3 TNaBHbIX 3ajad
npu npoektupoBaHun [2]. OntumanbHoe
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Puc. 1. Ky6 HepmeHacblujeHHOCmu no kposJse
Konnekmopa

Fig. 1. Oil saturation cube on the top of the
reservoir

pacnonoxeHue HarHeTaTeNbHbIX CKBaXWUH OT-
HocuTenbHO pAobbiBatowmx FC No3BOAUT He
LONYCTUTb NPOPbIBA rasa, NPexAeBPEMEHHOr0
06BOHEHNS AOObIBAIOWMX CKBAXWH U AOCTUYb
MaKCUManbHbIX TEXHUKO-3KOHOMUYECKUX NO-
KasaTenen pa3paboTKy MeCTOPOXAEHUA.

Pa3paboTka BepeicKnux oTno)eHnin YyTbip-
CKOr0 MECTOPOXAEHUA OCNOXHEHA Hannynem
aKTUBHOIA ra3oBoii WanKW U ManbiM1 3HaYeHU-
AMU HedTeHacbILEHHON ToNWMHbI. B Tabnuue 1
npesacTaBNeHbl OCHOBHbIE reonoro-husuye-
CKMe XapaKTepUCTUKU Bepeickoro o6bekTa
YyTbIpCcKoii Nnowaam.

AHanu3 pa3paboTKM MeCcTOPOXAEHUA MOo-
Kasan, 4To Ha NaowWaju UMETCA y4yacTKu,
He BoBNeYEeHHblE B pa3paboTky.

Taba. 1. leonozo-gusuyeckas xapakmepucmuka naacmos sepelicko2o o6vekma
Tab. 1. Geological and physical characteristics of the layers of the verei object

CpepHas HedTeHacblLeHHas TONWMHA, M
KoadduuneHt nporuyaemoctu, mj
KoadduumneHt HedTeHacbILeHHOCTH, 4. ef.
Koadduunent nopucrocty, a. ea.

[asocogepxaHue, m?/T

MeCTOpPOXAEeHUN C aKTUBHOW ra3oBoOM lian-
KO NPUMEHSANCA CNefyrWnuii anroputm:

® [OAroTOBNEHA W CO3[j@aHa CEKTOpHas ru-
ApoauHamudeckas mopens (FAM) sepeii-
CKUX M BAWKUPCKUX OTIOKEHWUIA CpesHero
KapboHa BbI6paHHOro MECTOPOXAEHUS;
BbINOMHEHA afanTaLusa MOAeNu;

® nposejeH aHanns pe3ynbTaTtoB
mMmopennpoBaHua;
® npoBeAeHbl MHOroBapuvaHTHble pacyeTbl

B MporpamMmmMHoOm Komnnekce «Rexlab».

CeKTOpHas Mofienb BbIMONHEHA MO Kpa-
eBON 30He HedTAHOMW OTOPOYKM W BKAOYAeT
315,1 ThiC. aKTUBHbIX fveeK (puc. 1). [ns yye-
Ta MaKpPOHEOAHOPOLHOCTU MPOAYKTUBHBIX
cnoes 6bina Mcnonb3oBaHa ceTka C pasmep-
HocTblo 50x50x0,2 m. B mopenb 3arpyxeHa
Heobxoaumas Ans ajantauuy NpoOMbICIOBas
nHdopmauma.

Apantauusa 3D-mofenv npoussoannacs no-
CpeACTBOM MOAMGDULUPOBAHNUA BUAA KPUBbIX
OTHOCUTENbHbIX (Da30BbIX MPOHMLAEMOCTEN

Ana  onpejeneHns  pauumoHanbHOW y 3aBUCMMOCTU KOI(MULMEHTA NPOHNULAEMO-
cncTemsl pa3p360TK|/| ra30Hed)TﬂHle CTU OT K03Cb¢)|/|LU/|eHTa NopuCTOCTH.
fleGuTkuarocTi, m3/eyr [le6uT Hedn, m3/cyT
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[MonyyeHHble pesynbTaTbhl ajantauuu
(puc. 2) no3BonAwT cAenatb BbIBOA, YTO MO-
CTpoeHHasa cektopHaa I[JM ajgekBatHo oTpa-
¥aeT npouecchl, Npoucxopale B nnacre,
1 MOXET GbITb MCNOb30BaHa A8 NPOTrHO3MUPO-
BaHWsA npolecca pa3paboTku.

B ceKTOpHOW rMapoANHaMUYecKon mogenu
paccMoTpeHbl pAAHbIE CUCTEMbI C Pa3NYHbIM
cooTHOWeHNeM pobbiBatowmnx C u Harveta-
TeNbHbIX HaKIOHHO-HaNpaBAEeHHbIX CKBaMWH
(HHC) (puc. 3).

[na Bcex cucTeM MNpocCYMTaHO pasHoe
BpeMs 0TPabOoTKM HarHeTaTeNbHbIX CKBaMMH
Ha GalKNPCKMX OTIOKEHMAX C NOCAeAyloWnMm
X NepeBOAOM Ha MNojjepxaHue nnacrtoBoro
nasnenus (MMO) Ha BepercKUX OTAOMKEHM-
AX C Warom B 1 mecaAl: OT 3anycKa CKBAaMUH
B MM/ 6e3 otpabotku ao nepesoga B MMJ ye-
pe3 12 mecaues. [pn 3TOM TaKKe paccmaTpusa-
NOCb HETUNUYHOE pacnonoxeHune ckeaxuH MMj
(cuctembl 122 1 124). NMapameTpsl a 1 b Takxe
6biNY MPOBapbUPOBaHbl ANA KAXA0N CUCTEMBI
¢ warom 50 m: ot 100 go 300 m ana napame-
Tpa a u ot 100 go 200 m ans napametpa b.

MpNEMUCTOCTb BOZsI, M3 foyT

11.12.1979 07.12.1995 03.12.2011
Dara

Puc. 2. Peaynsmamel adanmayuu M (cuHuli epagpuk — pakmudeckue napamempsl; KpacHelli 2paguk — pacsemHsie napamempsl)
Fig. 2. HDM adaptation results (blue graph — actual parameters; red graph — calculated parameters)
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Puc. 3. nemeHmsbl cucmem pazpabomok
Fig. 3. Elements of development systems
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[apameTp a xapaKTepusyeTt paccTtosaHne Mex-
ny HarHetatenbHeiMu HHC, a napametp b —
paccTosHue mexay gobbiBatoweit FC u HarHe-
TatenbHbiMu HHC.

PaunoHanbHas cuctema pa3paboTku Bbl-
6upanacb ucxoasn us cootHowenus NPV ¢ Fa —
KWH (puc. 4).

Moa NPV c T'a noHumaetca NPV, nonyyeH-
HbIM € 1 reKkTapa, 3aH1MaemMoro 31eMeHTOM CU-
cTembl paspabotku (puc. 3).

Mo pesynbTatam pacyeta paLMOHaNbHOM
cuctemont no cootHowexunio KNH — NPV aBnset-
csa cuctema 121 ¢ napamerpom a — 300 m 1 na-
pametpom b — 150 m. Cuctema nossonser fo-
CTUYb MAKCUMaJIbHbIX TEXHUKO-3KOHOMUYECKNX
nokasaTeneit pa3paboTKM MeCTOPOMKAEHUS.
Ha pucyHKe 5 npeactaBneH paspes npojyKTuB-
HOro nnacra ¢ pacnofioXeHnem HarHetaTenbHbIX
1 106bIBAOLNX CKBAXUH CUCTEMbI 121.

Pekomengyemoe Bpema nepesoga HHC
B MM[ onpepenanocb n3 cooTtHoweHus NPV
c la — Bpems nepesoja. OnTMmanbHbIM Bpeme-
Hem nepesofa, Npu KoTopom obecneynBaercs
MWHMMaNbHbIA PUCK NPOpPbIBA rasa K Ao6biBato-
MM CKBaXMHaM NPU MaKkCUManbHOMN BbIpaboT-
Ke HukKenexalyux 6alKMpCKUX OTI0KEHUN, CO-
rnacHo MHOroBapuaHTHbIM pacyetam, ABiseTca
3 mecsaua (puc. 6).

B pesynbTate nposenaHHoii pabotbl Gbina
onpejeneHa paumnoHanbHaa cucTema paspa-
6OTKM ra3oHedTAHOrO MECTOPOXKAEHUS C ONTH-
ManbHbIM COOTHOLWEHNEM U PacnoNoXeHnem
L0ObIBAOIWMX W HArHETaTeNlbHbIX CKBaMMWH.
OnpepeneHo peKomeHayemoe Bpems nepesoja
HHC s MNA.

WUtoru

PekomeHaauun no BbIGOPY pauvoHanbHoOM

cucTemMbl pa3paboTKM BEperCKUX OTNOXEHWI

YyTbIPCKOro MeCTOPOX/EeHUA:

®  Heob6XxoAMMO NPUMEHNUTb cuctemy 121;

® paccTosiHne Mexfy HarHetaTeslbHbIMU CKBa-
XWHAMU OJHOTO 3IeMeHTa CUCTEMbI JOMKHO
cocTtaBnaTtb 300 m;

® paccTosHWe OT HarHeTaTesibHbIX CKBaMWH
no 'C pomkHo coctanatb 150 m;

® Ans BbIpabOTKM HUNKENeXalnx OTA0KEHN
HHC ponxHbl nepesogutbca B MM/ yepes
3 mMecsALa oT 3anycKa uUx B 3KCnayarauuio.
Mopo6paHHas cucTema B NosHOW mepe obe-

crneynBaeT KommneHcauuio oT6opoB 1 He fony-

CKaeT NpopbiBa ra3a U3 ra3soBo LWanKu.

BbiBOAbI

e CNomMOLLbI0 MHOTOBAPWUAHTHOTO MOAENUPO-
BaHUA MOXHO ONpeAeNnsTb paLuoHanbHyw
cuctemy paspabotiu.

e OnbIT NPUMEHEHUA NPUBEAEHHON B CTaTbe
MEeTOAMKN MOXHO nepeHecT Ha ntoboe me-
CTOPOXAeHNe C HeTAHOW OTOPOYKON Ma-
NON TONUMHbI U aKTUBHOW ra30BO LWANKom.
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Results

Recommendations for choosing a rational system for the development of

the Vereisk deposits of the Chutyrskoye field:
e system 121 must be applied;

e thedistance between the injection wells of one element of the system e

should be 300 m;

e the distance from injection wells to horizontal wells should be 150 m; e
e to develop the underlying sediments, the oil pumping stations must
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OT4eT 0 NATHAALATON MEXXpPeruoHaabHOM
cneuvanusMpoBaHHOMN BbICTaBKe
«la3. Hed1b. HoBble TexHonorum — KpanHemy Cesepy»

1-2 anpensa 2021r. B ropoje
HoBbiit YpeHroit Amano-HeHeukoro
aBTOHOMHOrO OKpyra B [lenosom
ueHTpe «AMan» cocrosnachb
TpaauuMOHHaA BbiCTaBKa «las.
Hed1b. HoBble TexHONOrUYU —
KpaiiHemy CeBepy».

Pernonbl KpainHero CeBepa vMeIOT BaxHoe
3HayeHne ANA pasBUTUA IKOHOMUKKM Poccuu.
BbictaBka «la3. Hedtb. HoBble TexHonormm —
KpaiiHemy CeBepy» TpaAuLMOHHO NpejocTaBuna
BO3MOXHOCTb NPeACTaBUTENAM TOMNBHO-3HEP-
reTMYecKoro komniexca 3anagHoit Cubupu n ero
KOHTpareHTam-npeacTaBuTeNsm Hayku, 6usHeca,
MYHULMNANbHOTO W rOCYAapCTBEHHOrO ynpas-
NeHWs no BOMpocam PasBUTUA TeppuTopumn
fAmano-HeHeuKoro aBTOHOMHOTO OKpyra npo-
AEMOHCTPMPOBaTb HOBble Hay4YHO-TEXHUYeCcKue
pa3paboTKu, HanpaBneHHble Ha pelueHne pas-
Hoo6pa3Hbix Npobnem HedTerasoBoii oTpaciu,
BCTPETUTLCSA, 0OMEHATLCA MHEHUAMM B XOL€ ANC-
KYCCMI Ha KPYI/bIX CTON@X UAW HenocpefcTBeH-
HO Ha BbICTABOYHbIX CTEHAAX OpPraHu3aLmnii.

Ha LepemoH/1 TOPKECTBEHHOrO OTKPLITUA
rnasa ropoaa A.B. BopoHoB oTmeTnn: «HOBbIN
YpeHroit — ropop, ra3ofo6bITYNKOB 1 CTpOUTe-
neit. bnarogaps um ropog o6pasosancs, Gyaet

KWUTb M pa3BuBatbes. Jlloboe ABMKEHNE BNiepes,
B TOM YMC/IE U NPOU3BOACTBEHHOE, HEBO3MOXKHO
6e3 o6MeHa OMbITOM, 6€3 HOBbIX TEXHONOTU.

JTa BbiCTaBKa — AManorosas niowazgka,
Ha KOTOPOI MOXHO HaiTu napTHepoB, Mony-
YUTb HOBbIE 3HAHWA U BCTPETUTLCA C MHTEpecC-
HbIMM NI0AbMU. YBEPEH, U4TO NOA0OHbIE BCTPEUU
nepepactytT B TeCHOe COTPYAHMYECTBO, Npu-
AafyT MMNYNbC NPOMbIWNEHHOMY Pa3BUTUIO
pervoHa».

B pamkax nmporpammbl BbICTaBKM COCTO-
ANCA KPYrnblii cTon «B3aumopeicTBue Hayku

1 6usHeca. CoBpeMeHHble TexHonorum: cde-
pbl MPUMEHEHUsA», HA KOTOPOM CheunanmncTbl
KOMNaHWii-npousBoauTenen, [obbIBaOLNX
KOMMNAHWIA 1 Hay4Hble COTPYAHWUKW BbICTYNUIN
C [0Knagamu, nofenunncb CBOUMMW 3HAHMUA-
My, HapaboTkamu, npobiemamu 1 metoaamu

peleHus.
Cneunanu3upoBaHHasa BbicTaBka «[as.
Hedtb. HoBble TexHonorum -— KpanHemy

CeBepy» cobpana 72 npeanpuaTUa-y4acTHMKa,
noceTunun BbiCTaBky nopsagka 2 000 cneynanu-
CTOB HedTerazoBom oTpaciu.
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