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! HaumoHanbHbIi uccnenoBaTenbCkuii TOMCKMIA NONUTEXHUYECKUIA YHUBEPCUTET,
Poccus, 634050, r. Tomck, np. JleHuHa, 30.

AxkmyanbHocmb uccnedosaHusi obycrnosneHa mekywel cumyayueli, koeda HeGponob3osamenu NbIMakmes U3sedb MakcuMasbHoe
KOMuYyecmeo Heghmu & cxamble CPOKU, 8 Pe3yibmame 4e20 NPeuMyLecmeeHHO cucmema paspabomku coCcmassissemes HEKOPPEKMHO,
donsi mpyOHousenekaeMbIx 3anacog pacmém ¢ kaxObim 20domM. [Tosmomy nosignsiemcsi ocmpasi Heobxodumocms pa3pabomku ocma-
MOYHbIX 3anacos U3 Hedp, KOMopkle 3a4yacmyro senslomest mpyoHousenekaembiMu. OOHUM U3 KOMNIEKCHbIX N0OX0A0e siensemcs mep-
Moz2a3oxumuyeckoe 8osdelicmaue, komopoe npedcmassnissem cobol Memod 0BWUPHORO BIUSIHUS Ha NAAcM U ONUChIBaeM Nepchekmus-
Hyto mexHonoauto cpedu dpyaux cyuiecmeyroujux memodoe yeenudeHus Hegpmeomaayu. B ceoko ouepedsb, 6UHaPHbIE CMECU NO38OISIIOM
nosbicums Hegpmeomdayy nnacmos 8 cpedHem Ha 5-10 %.

Lenb: uccnedosaHue hhekmueHOCMU NPUMEHEHUST MEXHOMO2UU BUHAPHBLIX CUCMEM C UESblo NOBbILEHUS HeghmeomAayu niacmos,
codepxauyux mpyOHou3eiekaeMble 3anachbi y21ee000podos.

Memodbi: cucmemamu3sayus KaccugukayuoHHbIX no0xo0os 8 yacmu mpyOHOU3BNEKAEMbIX 3anacoe, ebIOeNEHUE N0 KPUMEPUID 3¢h-
¢hekmugHocMU Haubosnee akmyanbHbIX Memodoe yeenudeHus Hegpmeomdayu, aHanua Pocculickoeo U 3apybexH020 onbima npUMeHe-
HUSI MepM02a3oxuMUYecKo20 8030elicmeusi, OUeHKa MexHOMo2UYeckol U 3KOHOMUYeCKOU UenecoobpasHoCmu NPUMEHEHUS BUHaPHBIX
cmeceli Ha MecMOPOXOEeHUsIX-aHarnoaax.

Pe3ynbmamel. Vicnonb3o8aHue buHapHbIx cmecell no3gonsiem ysenuyusams Hegpmeomoady nnacmog 8 cpedHem Ha 5—10 %. N3yyeHbl
NPUHYUNI 8bIMECHEHUS HEMU C UCNOMb30BaHUEM aMMuayHol cenumpbl U NPodykma peakyuu pasfioxeHus, 80cnpou3gedeH aHanus
ONbIMHO-NPOMBIWITEHHbIX UChbIMaHull kak 8 Poccuu, mak u 3a pybexom, usyyeHa mekywasi npobrnemamuka. Takxe paccMompeHb! pas-
JIUYHBIE MECMOPOXAeHUs1, Komopable yxe Aoka3anu nonoxumenbHylo QUHaMUKy nomeHyuana paspabomku npu uchob308aHuU OaHHOU
mexHonoauu. lMpedcmaeneHa npedgapumesbHas OUeHKa IKOHOMUYECKOU 3¢hghekmusHOCMU MepmMo2a3oxXuMu4eckoao eo3delicmeausi npu
HbIHEWHEM COCMOSHUU 2230800 U HehmsaHOU ompacsu no cpasHeHuto ¢ Opyaumu Memodamu ysenudeHuss Heghmeomadayu nimacmos.

Knroyeenie cnosa:
mepmozasoxumuyeckoe 803delicmaue, Memods! yeenuyeHuss Hegpmeomadayu niacmos, 6uHapHble CMecU,
ammuayHas cenumpa, mpyoHousesekaemble 3anach.

HBIE YCIIOBHUS 3alleTaHus ¥ (U3UKO-XUMHYECKHE CBOMCTBA
HE TIO3BOJIIOT SKOHOMHYECKH BBITOJHO H3BIEKATh pe-
CYPCHI ¢ TeKyIIIel HaoroBo cucremoit [2, 3]. B tadm. 1
TPEJICTaBIICHA CHCTEMATH3AIMsI PA3IMYHBIX KIacCH(uka-
IIHOHHBIX TT01X0/10B K TPU3 B wacTn HedTH.

B nmaHHOM WCCNEIOBAHMM M3YYEeHBI MPUHIUIBI BbI-
TeCHEHUs He()TH C MCIOJB30BAHHEM aMMUAYHOM CEluT-
pHl M TPOJYKTa PEAKIMH PA3T0KEHHs, BOCIPOU3BENCH

BBeaeHune

B HacTosmiee BpeMs B CBS3M C YXYIUICHHEM KOJTHYE-
CTBCHHBIX M KaUEeCTBEHHBIX XapaKTEPUCTHK PECypCHON
0aspl YTJICBOMOPOJIOB aKTyaATH3UpyeTcsa 3ajada paspa-
OOTKH W BHEAPEHHsS TEXHOJNOTHH MO M3BIEUECHUIO TPYI-
Hom3BIeKaeMbIxX 3anacoB Hedtu (TPU3). Jong takux 3a-
T1acoB 10 OlleHKaM MUHHCTEPCTBA NPUPOIIHBIX PECYPCOB

P® nocruraer ormerku B 65 % (puc. 1). H.H. JIucorckuit
1 O.M. XanuMoB oJHUMH U3 TIEPBBIX MPEICTABHIIN KIIac-
cudukamuto TPU3 [1]. ['pannunble 3HAYCHHS psAla TEX-
HOJIOTMYECKUX M I€0JOTMYECKUX KPUTEPHEB, a TAKKE 3a-
BHCHMOCTb CTEIICHH YHAJICHHOCTH OT CYLIECTBYIOIIUX Ha
TOT MOMEHT LIEHTPOB HE(Tera3000b4YH JIETH B OCHOBY
JaHHOH KIacCU(UKALIH.

Ceituac TPU3 monpasymeBaioT 3amachl, paspaboTka
KOTOPBIX OoJiee SHEpro3arpaTHa Mo CPaBHEHHUIO C paspa-
0oTKOH Knaccudeckux 3anexeil. C TOUKU 3peHHs reono-
TUH, CIOXXHOCTb B Pa3padOTKe, a Takxke HeOmarompust-
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AHAJIU3 OMBITHO-TIPOMBIILIEHHBIX HcnbiTannid (OI1N) kak
B Poccun, Tax u 3a pybexoM, U3ydeHa Tekylas npooine-
Maruka. TakKe pacCMOTPEHBI Pa3MYHbIC MECTOPOXK/Ie-
HUSL, KOTOPBIE YK€ TOKa3alH TONOKUTEIbHYIO0 JHHAMUKY
TOTEeHIMANTa pa3pabOTKM TP HCIONB30BAHNN JIAHHOH
texHonoruy. [IpencraBieHa mpefBapuTeNbHas OLEHKA
3KOHOMHYECKOH 3()()EKTHBHOCTH TEPMOTa30XMMHYECKO-
ro BozzeicTeus (TT'XBC) Ha TpyxHOM3BIEKaeMbIE 3ama-
CBI IIPH HBIHEIIHEM COCTOSIHHH I'a30BOH M HE(TAHOH OT-
paciu Mo CPaBHEHUIO C APYTUMU METOAAMHU YBEIUYCHHUS
HedTeoTaauM 1acToB [4, 5.
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Taonuua 1. Cucmemamusayus Knaccu@urayuoHHvix nooxo0oe k TPHU3 ¢ uacmu negpmu

Table 1.  Systematization of classification approaches to TRIZ in oil
KOJII/I‘{GCTBGHHBIG Kpurepuu
Quantitative criterion
pymmst Kpureprn Hanorosslif | I'ocynapcTBeHHas KOMUCCHS IO
Groups Criteria r kozekc PO 3aracam IOoJIe3HbIX HCKOIae-
P2HUHHBIC SHAACHHA Tax code of MbIx 2015
Limit values [1] - . .
the Russian | State Commission for Mineral
Federation Reserves 2015
KauectBeHHbIC Xapak- Bszkas He(bTL, B IINTACTOBBIX
TEPUCTUKHU HECPTH CJIIOBUAX, CII3
OiII) quality ch£acteris— illiscous oil, in reservoir con- >30 >200 >100
tics ditions, sps
Kaqecmo KOJIJIEKTOPOB HI/I3KOHpOHI/lLIaeMOCTI), MKM2
Collector quality Low permeability, mcm? <0,03 <0,002 <0,004
Hanuuune noara3oBbix 30H U HEQTSAHBIX OTOPOYEK Vrur>1/3Vu
Presence of sub-gas zones and oil rims Vgc>1/3Vo
TexHomormaecKas BeipaboTaHHOCT >0,7 HayasnbHble U3BJIEKAEMBbIC
Technological (I/ICT_OL_ueHHOCTI,) N 3amacsl (HA3) >0,8 HU3/IRR >0,8 HU3/IRR
Proficiency Initial recoverable reserves (IRR)

Puc. 1. CoomHowierue ocmamoyHbix U usgieKaemvix 3and-
co6 Hegpmu na meppumopuu PO

Fig. 1. Ratio of recoverable and residual oil reserves in the
Russian Federation

MeToabl

[InacTI-KOMIEKTOPbl C OCIOXHEHHBIMH YCIOBHAMH
I0OBIYM  YTIEBOAOPOIHOrO (imonaa pa3pabaThIBAIOTCS
TPH TIOMOIIIY PA3IIYHBIX METOJIOB YBEIMICHUS HEPTEOT-
naun (MYH). B ocnoBHoM, MYH omnpenensiores mo tu-
1y paboYmX areHToB.

OpmHuMHu U3 caMbIX 3((EKTUBHBIX CIOCOOOB paspa-
00TKH MecTopokIeHnH 3ananHoit Cubupu sBIAIOTCS Me-
TOJBI THApaBIHYecKoro paspeBa mnacta (I'PID), 3abypu-
BaHMe OokoBoro ropmsoHTanbHoro crteona (3IBC), a
Taxxke 00paboTky mpuszaboitHoit 30Hk! macta (I13I1) co-
JAHOM M IpounMMM KucioTamu. Mcnonb3zoBaHue Bbllie-
ONMCAHHBIX CHOCO0OB OTPaHAYMBACTCS AHHU3OTPOIHUEH
(MBIYECKUX CBOMCTB ILIACTOB-KOJUICKTOPOB H TEOJOTH-
YeCKMMH YCIIOBHSIMH 3ajieranus (tadm. 2) [6-8].

Tak, BbIIENepeYncICHHBIE METObl 00MAfaloT pas-
JUYHOH CTETEHBI0 BO3MOJKHOCTH YBENHYEHHS He(TEOT-
nauu wiactos (puc. 2) [9-12].

B pesynbrate nccnenoBaHus pa3THIHBIX TEXHOIOTHH
T0 TOBBIMICHHIO HE(TEOTIAuN IIIACTOB, @ TAKXKE MPHUHSB

BO BHHMAaHHE CHCTEMATH3ALHIO KJIACCH(UKAMOHHBIX
noaxoaoB kK TPU3 B wactu Hedru (Tadm. 1), aBTOpHI Ie-
JAI0T BBIBOJ O TOM, YTO HEOOXOIMMO HCIIONb30BAHUE
YHUKAIIBHON HOBOW KOMOMHAIIMU TEXHOJOTHi, & UMEHHO
TEPMOTra30XUMHUYECKOT0 BO3/IEHCTBUS Ha IUIAcT € IIpUMe-
HenneM Ounapbix cmeceit (BC) [13].
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Puc. 2. [lomenyuanvHvle 603MONCHOCHU YeludeHUus Heg-
meomoayu niacmoeé PAa3iudHbIMU Mmemooamu

Fig. 2. Potential opportunities for increasing oil recovery
by various methods

JlaHHBIE CMecH TpENCTaBIAIOT cOOOH BOAHBIE pac-
TBOpEI Heopranundeckux coneit (BPHC), B cocra koto-
PBIX BXOJMT aMMHAyHas WIH OpraHMYeckas CenuTpa ¢
no0aBleHHEM HMHHUIMATOPOB PEaKUWH pasjiokeHns (B
OOJIBIIMHCTBE CITy4aeB UCIONB3YeTcs HUTPUT Hatpus). B
3aBHCHMOCTH OT T€ONIOTMUECKHX YCIOBHH 3aKauka BOJ-
HBIX pacTBOpOB peareHtoB BC MOXeT ocyIecTBAAThCSA
KaK 110 MHAMBHAYAILHBIM KaHaIaM, TaKk M M0 o0memy ¢
THOCTEYIOM HCIONB30BAHHEM TEPMOU3O0IHPYIONIET0
areHTa Ui MCKIIIOUCHHS BO3MOXXHOH KOPPO3HH HOTPYX-
Horo obopynosanus (TIO) [14].

BPHC aktuBupyrotcs B mpu3a0oiiHoii 30He macTa, 1
M0 WTOTY B3aUMOJCHCTBHS HPOTEKACT TEPMOTa30XUMHU-
qecKas peakuys, MPOIYKTHl KOTOPOH MPOHHUKAIOT B ILIACT
MO/l JaBJCHHEM, CO3/[aBaéMbIM arperaroM Ha YCTbe
CKBaXHHBL. Puc. 3 1eMOHCTpHpYyeT cXeMy HarHeTaHHs
BPHC B ckaxuny [15].
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Taonuya 2. Mampuya npumenenus nauboaee s¢hpexmusnvix MYH na meppumopuu 3anaonoii Cubupu

Table 2. Matrix of application of the most effective methods for increasing oil recovery on the territory of Western Siberia
T Tun xonnexTopa
Tz)éﬁﬁgfgm Collector type
9y [ [ I I v
+
IlepecedeHue 60IbLIOrO YMCIIA TPELMH *
P Tpet Boubiuast 30Ha penupo-
Bonbmras 301a JApE€HUPOBaHUA
BypeHMe TOPU3OHTAJIBHBIX BaHWA

CKBaXuH/
MHOF03360ﬂHBIX CKBa>XUH
Drilling horizontal wells/
multilateral wells

Intersection of a large number of cracks
Large drainage area

Large drainage area

OTHOCHUTENBHO J10POro
TeXHUYECKH CII0KHO
Relatively expensive
Technically difficult

T'PII/Kucnorusiii I'PIT
Hydraulic fracturing /
Acid fracturing

+ + +
PackpeiBaer uMeromu- | AHaJIOTHYHO THILY | Vily4maer NpuToK U3 Mat-
€Csl TPELLUHBI VBenuuenue a¢- pHLBI
IIpeononenue ckun- (ekTHBHOTO paguy- Co3p1aer J10TOJIHUTENbHbIE
30HBI Ca CKBaKHUHBI KaHaJibl B MaTpuLe
Opens existing cracks Similar to type | Improves flow from matrix
Overcoming the skin Increasing the well | Creates additional channels
zone radius in the matrix

+

Ananoruuso tamy |1
Similar to type Il

OTHOCHUTEIBHO Aoporo
HeshpekTuBHO Mpu CHITbHOM aHU30TPOIIUU
Relatively expensive
Ineffective with strong anisotropy

Kucnornsie 06pabotku
Acid treatment

+ +
JemeBo VYiydiaer npoBOAMMOCTb MaTPULIbI IPU3a00HHOM 30HbI
Cheap Improves the conductivity of the near-wellbore matrix

HeaddexTrBHO BBHIY MaJIOTO pajiyca 00padoTKI
Kopposust nedrenorpyxuoro od6opynosanus (HI10)
Ineffective due to small processing radius
Corrosion of oil submersible equipment

TexHu4ecKue CI0KHOCTH
B MAaCCHUBHBIX 3aJICKaX
Kopposust HITO
Technical difficulties in
massive deposits
Corrosion of oil submersi-
ble equipment

EmkocTtb ans
NpecHon Boabl ¢
N0oA0rPEBOM

PacxopHas emkocTb
Ans pacTeopa

aMMUayHoR
cenuTpb!

YHC (ycranoska ans
MPUrOTOBNEHNSA BOAHOMO
pacTeopa aMMUaYHOH
CenuTpbl)

YHH (ycraHoska anst

pacTBopa HMTpUTa
HaTpua)

CKY
"

NPUroTOB/EHNS BOAHOIO

|

yr;pannem;n)

PacxopHas emkocTs
Ans pacTsopa
HUTPUTa HaTpUs

LA -320

Puc. 3. Cxema naznemanus BPHC 6 cxeasicumny
Fig. 3. Scheme of injection of aqueous solutions of inorganic salts into a well
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B kauectBe perymupyemoii 3akauku BPHC ¢ nocne-
JyIOIed TPOKAayKOW WHUIMATOpa B3aUMOJCHCTBHUS U
TEPMOHM30JIMPYIOIIEH NaYKU MOKHO paccMaTpuBaTh Mpo-
1ecc, B X0€ KOTOPOro CENMTpa BCTYNAeT B TEPMOras3o-
xumuaeckyto peakimioo: NHyNO3;—N,+2H,0+0,50,+Q;.
Ilo utory mpoucxoaut camonpou3BonbHelii Harpes I1311,
a TaKkXke BO3HHUKAeT [OIOJIHHUTENbHAs 3HEpPrus M ras-
mu¢Ta, areHTOM KOTOPOTO SIBISIETCS KHCIOPOJ, OKUCIS-
toruit HedTh [16].

B kauectBe mpumMepa yCHeIIHON MpaKTHKH TepMora-
30XMMUYECKOTO BO3JCHCTBHA Ha TUIACT MOXKHO OTMETHTh
TIOJIOKUTENBHBIN PE3yNbTaT Ha YCHHCKOM MECTOPOKIE-
HuH 1o aByM ckBaxkuHaM (OO0 «Jlykoin-Komu»). B pe-
3yJIbTaTe OMBITHO-NPOMBIIUIEHHBIX MCIBITAHUN OBUTH TO-
Jy4eHbl CIEAYIOIME Pe3ybTaThl: JOIOIHUTENbHAS 100bI-
4a KUAKUX yrieBogoponoB (XKYB) cocraBuma 1397 T
[Ipon3BOAUTENHHOCTD CKBRKHWH BO3POCTA B 5 pa3 OTHO-
CUTEJIBHO HCXOAHOTO cocTosHus. IlpencraBneHHas cra-
TUCTHKA TIOMOTAET CAENaTh BBIBOA O MOJNOKUTEIHHOM
Boseiicteun Ha mact BPHC (ta6n. 3) [17, 18]. Ucnons-
3oBanne BPHC Ha ocTanbHBIX CKBOXMHAX YBENHYMIO

JOTIONTHUTENBHYI0 N00bMy HeprH Ha 13232 T, uto B
Cpe/lHEM Ha OJIHY CKBXKUHY — OKOJIO 2646 T.

BBuny nonoxwurensHoro ombita ot nposeaenus OITNA
TI'’XB B mepumerpe OO0 «Jlykoiin-Komm» nannas Tex-
HOJIOTHS IPE/ICTABNIEHa OIJIacke, a Takxke ObLIa McCIeso-
BaHa 3a pybexoM, B mTare Texac, Ha CKBaOXUHAX MECTO-
poxnenust Eastland, koTopbie ObLTH 3aKOHCEPBHPOBAHBI B
1994 r. BBUIY MayoneOuTHOCTH. B X071e 00paboTKy OBLT
THIOJTy4YeH NPUTOK U3 ckBaxkuHbI Ne 8, cocrosumii u3 30 %
Hety 1 70 % Bogpl, a u3 ckBaxkunel Ne 10 — 10 u 90 %,
cooTBeTcTBEeHHO [19, 20].

VCHHCKOE MECTOPOXKACHHE XapaKTepu3yeTcs colep-
’KaHHEM BBICOKOBS3KOW He(TH MepMOKapOOHOBOTO Iie-
puoza. JlaHHas 3aexp OpejcTaBiseT coboil aHanor oj-
HOr0 M3 KpynHedmmx Mecropoxkienuil Poccun — Pyc-
CcKoe, Haxojslleecs Ha Teppuropuu 3amajgHoit Cubupu.
Pycckoe MecToposkeHre mpeacTaBiseT co00H STANOH MO
3armacaM TPYAHOM3BIICKAaeMOl HE(TH BBHIY €€ BBICOKOH
IJIOTHOCTH, & TAKXKe ABIACTCS CIOKHBIM C TOUKH 3PEHHUS
Te0JIOTMYECKOr0 CTPOEHUsT M 0coOeHHOCTEH pa3paboTku

21, 22].

Taonuya 3. Pesynomamor OITH TI'XB na cxeadcunax Ne 3003 u 1242 Ycunckoeo mecmopodicoenus

Table 3.  Results of pilot testing of thermogas-chemical influence on wells no. 3003 and 1242 of the Usinsk field
HayvanbHblil Kon-Bo Cpenuuii n1eour, Jom. mo0bua VnenpHbli 1e0UT
Ne ckB. Mapka Hacoca | [ne6uT, T/c CYTOK t/cyT HepTH, T HedtH, T/cyT II;IIJ; iﬁéﬁpﬁgg
Wells no. Pump brand Basic flow Number Average flow Additional Specific flow rate, flow rate
rate, t/day of days rate, t/day oil production, t t/day
28,00 10,6 2429
3003 SBHT-25-1500 1,93 23,00 10,6 199,6 - -
30,75 9,98 247,6
Wroro/Total 81,75 690,10 8,44 6,5
22,00 5,82 128,00
30,83 5,50 169,57
1242 SBHT-25-1500 0 31,00 4,63 143,00 - -
29,00 4,94 143,26
31,00 3,98 123,38
Hroro/Total 143,83 707,73 4,92 8,5

3akauky OMHApHBIX cMecell B IACT MOXHO TIPOM3BO-
autb B kommiekce ¢ MI'PII B ropu3oHTaIbHBIX CKBakKHU-
Hax, Ipu rpaMOTHOM COOTHOIICHUU KOMIIOHCHTOB MOX-
HO OyIeT JMOCTHYh BBICOKMX pE3YIbTaTOB C YYETOM
OoubIol 3((PEKTHBHOH TONIIMHBI TUIACTA ¥ BBICOKHM
YPOBHEM 3aIacOB B paccMaTpiBaeMoii 30He (Tabu. 2).

Taxxe MECTOPOXKIACHUA-aHAJIOTA MOXHO BBIACIUTH
FCXOMS M3 TEONIOTHYECKOT0 COOTHOIICHHUS MapaMeTpoB
3a5leraHys IU1acTOB. B TekyImuii mepuon Ha TeppUTOPUH
3amagHo-CuOupckoil HedTera3oHOCHOH TIPOBHHIMH B
MANe030MCKUX OTIOKEHHUAX OTKpHITO Oonee 50 mecto-
POXXIEHHH, cpem KOTOphIX ApunHCKoe, Ypmanckoe, Ce-
Bepo-OcTaHHHCKOE W JIp., SBIAIONIMECS Hamboiee mep-
CIICKTHBHEIMH B OTHOIIEHHH HE(TETa30HOCHOCTH TIaNeo-
305 (Tabi. 4) [23, 24].

Taﬁﬂuua 4, Onmoea}z CMoUMOCmMb KOMNOHEHMO6 U PblHOY-
nas cmoumocmo negpmu mapku Urals
Wholesale cost of components and market value
of Urals crude oil

Table 4.

AmMMmuauHas ce- Hurpur PrrHOYHAs cTOMMOCTE HEPTH
mTpa, p./t HaTpus, p./T mapku Urals, p./6ap
Ammonium ni- Sodium ni- Market value of Urals crude
trate, rub/t trite, rub/t oil, rub/bar
9700 77000 5092,68

ABTOpamu pabOTHI IS PelICHUs TOCTABICHHON MPO-
OneMaTuKU peyaraeTcs KOMIUIEKCHBIH MOAX0/ IS Mo-
BBILICHUS. HE(TEOT/auM MaTeo30iCKUX OTIOXEHHI 3a-
nagHoi CHOHMpH, B TOM YHCIIE TyTeM CTPOHTENBCTBA T10-
JUTOHA Ha TeppuTopur TOMCKOIM 00NMacTH IS MCIBITa-
Hus TexHonoruu bC. B cinydae monoxutensHoro addex-
Ta JaHHAS TEXHOJIOTHS MOXET OBITh THPAXXUPOBAHA U 10-
TIOJIHAT COOOM yXke 3apeKOMEHIOBABINHE CeOs METOJBI
TIOBBIIIEHHS M3BJIeYeHus HeH [25, 26].

BbiBoabl

B nannoii pabote ObLT TpencTaBieH aHanu3 SdQek-
TUBHOCTH TIPMMEHEHHS TEXHONOTHH OMHAPHBIX CMeced Ha
TAJIE030MCKIX MeCTOpOXKIeHUIX 3anaanoit Cubupu. B pe-
3yIbTaTe aHamu3a OBUTH BBISBICHBI KPHUTEPHH MOAOOpa
CKBA)KUH [/ IPUMEHEHUS TEXHONOTHH OMHAPHBIX cMecer
U OTpaXeHbl OCHOBHBIC HAIPABIECHUS NPUMEHUMOCTH
JaHHOTO BO3ZcicTBHS. Takke moKasaHa 3((EKTHBHOCTH
pELIeHHUs TIOCPEICTBOM CPABHEHHS TAHHOW TEXHOJOTHH C
CYLIECTBYIOLIUMH, U OTpaXk€Ha SKOHOMHYECKas COCTaB-
JAOMmas JaHHOW 00paboTku. [Ipu Mmooy naHHOH pado-
TBl MOXHO MOZOOpaTh CXOXKHE 10 (PU3UKO-XUMHUUYECKIM
CBOWCTBAM ~MECTOPOXJIEHHS, OO0JNAJaloNe 3aTeKaMu
He(TH C BHICOKOH BA3KOCTBIO, @ TAKXKE aHAIOTUYHBIM T€0-
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BINARY MIXTURE TECHNOLOGY AS A MODERN COMPLEX METHOD OF INCREASING OIL
RECOVERY FOR THE DEVELOPMENT OF HARD-TO-RECOVER RESERVES
IN THE FIELDS OF WESTERN SIBERIA
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The relevance of the study is caused by the current situation, when subsoil users are trying to extract the maximum amount of oil in a
short time, as a result of which the development system is mainly compiled incorrectly, the share of hard-to-recover reserves is growing
every year. Therefore, there is an urgent need to develop residual reserves from the subsoil, which are often difficult to recover. One of the
complex reservoir stimulation is thermal-gas-chemical stimulation, which is a method of extensive reservoir stimulation and describes a
promising technology among other existing methods for enhanced oil recovery. Binary mixtures, in their turn, will increase oil recovery by
an average of 5-10 %.

Purpose: to study the effectiveness of the application of binary systems technology in order to increase oil recovery from reservoirs con-
taining hard-to-recover hydrocarbon reserves.

Methods: systematization of classification approaches in terms of hard-to-recover reserves, selection of the most relevant methods of en-
hanced oil recovery according to the efficiency criterion, analysis of Russian and foreign experience in the use of thermal-gas-chemical
treatment, assessment of the technological and economic feasibility of using binary mixtures in analogous fields.

Results. The use of binary mixtures makes it possible to increase oil recovery by 5-10 % on average. The principles of oil displacement
using ammonium nitrate and the decomposition reaction product were studied, an analysis of pilot industrial tests both in Russia and
abroad was reproduced, and current issues were studied. Various fields are also considered, which have already proved the positive dy-
namics of the development potential when using this technology. A preliminary assessment of the economic efficiency of thermal-gas-
chemical treatment in the current state of the gas and oil industry in comparison with other methods of enhanced oil recovery is presented.

Key words:
thermal-gas-chemical effects, methods for increasing oil recovery, binary mixtures, ammonia selitra, hard-to-recover reserves.
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