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BeeneHwe. B naHHolm paboTte npurBeaeHo 1ccneoBaHve NpUMEHMOCTU 1 MepBble pe3ynbTaThl OMbITHO-
MPOMBILLNEHHBIX PABOT TEXHOMOMMM NEPUOAMHECKONM 3aKa4KM BOAI B A0OLIBAIOLLIVIE CKBAXKMHLI C MOCEAYIOLLIM
oTbopom HedTn (Huff and Puff), paHee He nprMenaBLLEercA B Poccin. PaccMaTprieaeTcA HedTAHOe MecToporkaeH e
KOMMaHWK «[a3npoM HedTb» C TepPUreHHBIM KONNIEKTOPOM HI3KOM MPOHMLIAEMOCTM.

Llenb. YBenmieHve NpoayKTMBHOCTY ManoAebmnTHbLIX 6e3B0AHLIX CKBAMHWH C MAOpOPa3pLIBOM MAacTa, HaxoaALLMMCA Ha
rpaHu peHTabenbHoCTK, ANA NOoBbLILLEeHWA AebuTa HedTU.

Matepuansl 1 MeTofbl. [peactaBneHbl GuamnUecKme MPUHLMMLI KAaNWAAPHON MPOMUTKIA B MAAPOGIIBHOM
KOMNEeKTope, KOTopbIe B 3aAaHHbIX YCNOBUAX AOMHHLI MPUBOAMTL K yBENMYeHMIo AebuTa HedT B 6e3BOAHBIX
CKBarKMHAX NP LMKIMYECKOM 3aKadKe Bodpl M OCTaHOBKe C MocneayloLyiM 0ThopoM. TaK Kak paHee AaHHaA
TEeXHOMNOMMA He NpUMeHAnack B Poccui, bein nposedeHsl 0630p 1 aHanms HeyaadHoro npuMererna 8 CLLA

11 YCMeLUHOro onbiTa B KiTae Ha MeCTOPOXKAEHMAX CO CXOHMMI CBOMCTBaMM Ha aHaNOMMHHbIX MO KOHCTPYKLMN
CKBarKMHax. [1nA am3aiiHa onbITHO-NPOMbILLIEHHLIX PAOOT MPOM3BeAeHb! PACHETHI Ha CUHTETYECKOM
rOPOAVHAMUYECKON MOAEN C ABOVIHOM MOPUCTOCTBIO U MPOHMLIGEMOCTHIO, MO KOTOPOK BBII0 MOMYyYeHO 3HauYMTeNbHOE
yBenmyeHmne 0obbIMM HehT B ManoaebuTHOM CKBarMHE OTHOCUTENBHO CTaHOAPTHOM SKCNNyaTaumm. Buinv npoeeaeHsl
OMNbITHO-NPOMBILLNIEHHBIE PABOTHI Ha YETEIPEX HEDTAHBIX CKBArKMHAX MECTOPOHKAEHMA KOMMaHWK, KOTopble paHee
NMaHMPOBaNocs NepeBecTV B GOHA NoAaepHaHiA N1acToBOro AaBneHusA. TonbKo Ha ABYX M3 HUX YAAN0Ck BelAepHaTs
HEoHX0AMMBIE CPOKM 3aKaYKM 1 OCTAHOBKM.

Pe3ynbrathl. ONbITHO-NMPOMBILLNEHHbBIE PAbOTHI MOKa3am OTCYTCTBME 3HAUMMOrO yBeNYeHWA AebuTa HedTn nocne
NpUMEHeHNA TeXHONOr K. [1pK 3TOM B Penpe3eHTaTUBHLIX CKBaMMHAX He ObINO 1 CHUMKEHIAA, KOTOpoe A0MHHO ObIo
NPOV30MTM M3-3a CHUYKEHMA Ga30BOM MPOHULAEMOCTM NO HedTI, YTO FOBOPUT 0 paboTe addeKTa KanunnApHoM
NPOMUTKK MPWY 3aKa4Ke BoAbl.

3akntoyenue. o aHanmsy HeoaHO3Ha4HbIX Pe3ybTAaTOB OMbITHO-NPOMBILLNEHHLIX PAbOT AenaeTcA BIBOL, O
HeaddeKTBHOCTU TexHonorim Huff and Puff B 3aaaHHbIX periMax, 0 He06X0aMMOCTU WX OMTUMU3ALIMN 1 NPOBEAEHM
OanbHEeVLLIMX UCCNea0BaHMUMN.

KnioueBble cnoBa: H13KONPOHMLIGEMBIN KONMEKTOP, KaNUANAPHAA NPOMMTKE, MAPOAVHAMAHYECKOe
MopenmpoaHie, Huff and Puff, 3axauka Boap!

KoH$NUKT MHTepecoB: asTopsl 3arB/1AI0T 06 OTCYTCTBYM KOHMMKTE VHTEPECOB.

Ana uuTupoBaHua: LsikyHos 0./, Kaetkos M.C. Viccnenosanme v onbiT npyMeHeHnA TexHonormn soaHoro Huff
and Puff Ha HedTAHOM MeCTOPOHAEHMM C HU3KOMPOHMLAeMbIM KonnerkTopoM. PROHEDTh. MpodeccnoHansHo o HedTu.
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RESEARCH AND APPLICATION EXPERIENCE OF WATER HUFF AND PUFF TECHNOLOGY
ON LOW-PERMEABILITY OIL FIELD
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Background. This paper presents a study of the applicability and the first results of pilot works of the technology
of periodic water injection into production wells with subsequent oil production (Huff and Puff), which was

not previously used in Russia. The oil field of the company “Gazprom Neft” with a terrigenous reservoir of low
permeability is considered.

Aim. It is planned to use the technology at marginal waterless wells with hydraulic fracturing, which are on the
verge of profitability, to increase oil production.
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Materials and methods. The physical principles of capillary impregnation in a hydrophilic reservoir were presented,
which, under given conditions, should lead to an increase in oil production in waterless wells during cyclic water
injection and shutdown with subsequent production. Since this technology was not previously used in Russia,

a review and analysis of the unsuccessful application in the United States and the successful experience in China
in fields with similar properties and wells was carried out. For the design of pilot works, calculations were made

on a synthetic hydrodynamic model with double porosity and permeability, according to which a significant
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increase in oil production in a marginal well was obtained relative to standard operation. Pilot work was carried out
on four oil wells of the company’s field, which were previously planned to be transferred to the reservoir pressure
maintenance stock. Only two of them managed to meet the required injection and shutdown periods.

Results. Pilot work didn't show significant increase in oil production after the application of the technology. At the
same time, there was no decrease in representative wells, which should have occurred due to a decrease in the
phase permeability of oil, which indicates the work of the effect of capillary imbibition during water injection.

Conclusions. Based on the analysis of the ambiguous results of pilot works, a conclusion is made about the
ineffectiveness of the huff and puff technology in the specified modes, the necessity of their optimization and further

research.
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BBEAEHUE

Ha ceroaHA pa3pabotka HedTAHLIX MecTo-
POMAEHNI C HU3KOMPOHMLIGEMBIM KOMNIEKTOPOM
CBA3aHa C H0/bLUMM KONMYECTBOM NPOG/IEM.
OaHOM 13 HMX ABNAETCA HM3KaA 3GHEKTUBHOCTL
CcUCTEMbl NOAAEPHKaHMA NNacToOBOro AaBneHNsA
(MNM), Koraa aobbiBaloLLIVIE CKBAMMHBI HE pea-
FMPYIOT Ha 3aKauKy BOAbl B COCEJHWE HarHeTa-
TeNbHbIE CKBarKMHbI, YTO MPUBOOUT K CHUHKEHMIO
Ko3hdULMEHTa M3BNeYeHMA HedTL. B KavecTBe
MpVMepa B CTaTbe PACCMOTPEHO OAHO U3 Me-
CTOPOKAEHMN «[a3MpoM HedTW». CKBaHKMHBI,
BCKPbIBAIOLLIME TaKOWM KOMMIEKTOP, UMEIOT H3KMEe
0ebnThl HeGTW 1 BBICOKME TeMnbl NaaeHWA, 13-
33 4ero MHOECTBO CKBaMKMH AaHHOM0 MecTo-
PO AEHWA paboTaloT ¢ AebuTamMm MeHee 5 T/CyT.
B npouecce pa3paboTKM 1x 4acTo NepeBoaAT
B MM/, TaK KaKk ebuT CTAaHOBUTCA HUMHE Npe-
[ena aKoHoMMYecKon 3abdeKTBHOCTH. B Heko-
TOPbIX CIYHaAX CKBarKMHbBI MO TEXHOMOMAYECKMM
NpyYMHaM nepeBoamIM 06paTHO B A00bIMY.
B xoae aHanm3a nonobHbIX nepesoos Obino
BbIABNEHO, YTO MOC/1e BO3BPaTa CKBaHKMHbI
B 06bI4Y Ae0UT HedTU 3a4acTylo oCTaBasnca
Ha ypoBHe 6a3080r0. C TaKMM e 3QHEKTOM
CTOMKHYNNCb MHOCTPaHHbIe UccneaoBaTeni [3,
9], nocne yero 6biNo NPOBeAeHO MHOMHKECTBO
nabopaTtopHblx ccnenosaHui 1 OMP. [daHHan
TexHonorvA beina HassaHa Huff and Puff. OxHa
COCTOMT M3 LMKMa Tpex Gas:
* 33KadKka BoAbl B A0OLIBAIOLLLYIO CKBAHMHY
(dbaza Huff);
e OCTaHOBKa CKBarKMHbI Ha HENPOOO/IHKNTENb-
Hoe BpeMA — B nNpeAenax MecAla;
« BO3BPAT CKBarKMHbI B 400bI4Y (da3a Puff).

OU3UKA NMPOLECCA

TexHonoryA oCHoBaHa Ha TOM, YTO B HU3KO-
MPOHMLIGEMOM KOMMeKTope bosee NoMoBMHLI
MOPOBLIX KAHANOB He y4acTByeT B dUNTpaLm
N HedTb B HUX HAXOAMTCA B 3arepToM COCTOo-
AHWW, TaK KaK Nopbl MMEIOT O4eHb MaeHbKIA
pa3mep. Ecnv konnekTop ruapodunbHLIN, TO 13-
BeYb 3Ty HedTb MOKHO C MOMOLLIbIO MHLMNPO-
BaHMA KaNWUINAPHOW NMPOMMUTHKM BOLOW.
KannnnAapHoe AaBneHue, oTBevaloLLee 3a Npo-
MUTRY, ONpeaenaeTca cneayioLmm 0bpasom:

p_ 20cos0 ' M

k /’C

roe r. — pagmyc KanMnNNApa, 0— NOBEPXHOCT-
Hoe HaTAeHue, O— yron cMauMBaHuA, P, —
KaNWNNAPHOEe AaBneHue.

TaKrKe 13BECTHO, YTO KaNWNNAPHOe AaBne-
HWie — 3TO Pa3HOCTb AaBneHur B dase Hed-

TV 1 BoAb. To eCTb NOTeHUManbHanA 3HeprA
KaNWNApPa pacxodyeTcA Ha NoAbeM BoAbl Ka-
MWIIAPHOM CUNOM Ha onpefeneHHYI0 BeICOTY.
3 dopmynbl 1 cnedyeT, 4To YeM MeHbLUEe paaum-
YC KanunnAapa, TeM BblLLie C1Na, C KOTOPOW B M-
OpOodUNIBHOM KanunnApe Boda byaeT BulTec-
HATb HedTb. TaK KaK pa3Mepbl KanunnApa o4eHb
Ma/bl, TO KanWANAPHOE AaBneHne NpeBbiLLlaeT
CTaHOapTHYyI0 Aenpeccuio B NnacTe B AeCAT-

KW pa3, 4T NMO3BOMAET BOAE BbITECHATL HEDTh
13 CyBKanNMNNAPHbLIX NOP.

TaK KaK B HM3KOMPOHMLIGEMBIX KONNEKTopax
cuctema MM/ manosaddeKTMBHa, CKBarKMHbI
06bI4YHO pPaboTaINT C MUHMMAabHOM 06BOAHEH-
HOCTbIO, M3 Yero cneayeT, YTo KanunnApHas
MPONUTKA He UHULIMMPYeTCA. YT0ObI ee HauaTb,
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HeobX0AMMO 3aKauaTb B CKBaXKIMHY HEKOTO-

bt 06beM BoAbl. OCHOBHLIM PUCKOM ABAAETCA
yMeHbLLeHWe Ha30oBoV MPOHMLIAEMOCTM M0 Hed-
T B Npm3aboitHon 3oHe nnacTa (M3M1), n anAa
YCNELLHOCTU NMPYMEHeHWA TEXHONOr MM Heob-
XOAMMO, YTOOBI 06beM HedT, BbITECHEHHOM

13 CYOKaNUNNAPHBIX Mop, bbi1 60MbLLE NOTEPb
HedTW 13-3a VM3MeHeHWA Ga30Bo MPOHMLIaeMO-
ctm B I3[,

MUWUPOBOM OMNbIT MPUMEHEHUA

PaboTkl Mo MaTeMaTu4ecKoMy MoAenpoBa-
HUIO B YC/TOBUAX KMTAMCKMX MECTOPOXKAEHNI

[5, 9, 10] nokasbiBaloT 3GpGEKTUBHOCTL AaHHOM
TEXHOMOM MM NP 3aKauKe BoAbl. IKCNeprMeH-
TaneHble pabdoTsl no Huff and Puff Ha kepHe ¢ Ku-
TalcKkoro MecToporaeHna Changging ¢ npu-
MeHeH1eM AAEPHO-MarHUTHOMO pe3oHaHca (8]
370 NoATBepHAAINT. B cTathbe [6] MpuBOAATCA
pe3ynbratel OMNP Ha MecToporkaeHun Yanchang,
XapaKTEPUCTMKM KOTOPOIO MOYTM 3HANOM MYHBI
paccMaTprBaeMoMy MeCcTopOMAeHM0. B pe-
3ynbrate OFP 6610 Nony4YeHo yBenmnyeHme
nebuta HedTH Ha 80 % TONBKO 3a 0AMH LUIMKA 3a-
Kauku. TakrKe B CTaTbe MPMBOAATCA yCreLUHble
OMP Ha MecToporxaeHvax Niujuanhu, Toutai

a Tahe.

BMEPBLIE B POCCUWN NMPUMEHEHA TEXHOJ0I 1A
HUFF AND PUFF. HECMOTPA HA OTCYTCTBUE
[MONOHUTESIBHOI O 3OOEKTA, MCCNELOBAHNA
HEOBXOAWMO MPOLOOJTHNTB U TTPOBECTW Or1P

C OCOBbIM KOHTPOJIEM MJTACTOBOI O LIABNEHWA.

VccnenoBaHMA KEPHOB Pas3nYHBIX aMepu-
KaHCKMX MECTOPOKAEHWN [7] C NpUMeHeHVeM
[aHHOM TEXHOMNOr MK NMOKa3bIBaloT 3G derTuB-
HOCTb NMLLIb NPV MCMONB30BaHMM MOBEPXHOCT-
HO-aKTMBHBIX BelLlecT ([TAB). B paboTax [2, 4]
NpYBOAUTCA MOMHBIA aHaNW3 CyLLIeCTBYIOLLEro
oneita npumeHenna Huff and Puff. Mpu npu-
MEHEHM TeXHONOM M Ha MECTOPOMAEHNM

B CLLIA, CeBepHana [Jakota [1] pe3ynerata no-
NYYEHO He HbIMO0, KaK 11 Ha MECTOPOMAEHN
Parshall Field [3], oaHaKo Ha AaHHBIX MecTo-
PO AEHWUAX KOMIEKTOP He ABNANCA MMApPo-
GUMBHBIM.

TaKM 06pa3oM, HECMOTPA Ha OTCYTCTBKE Mo-
NOMUTENBHOr0 3ddPEeKTa Ha aMePUKAHCKIMX
MECTOPOHKAEHWAX, OMbIT MpUMeHeHsA B KiTae
MoKa3arn, YTo Bo BCex Cry4anx buina nomyye-

Ha A0NONHUTeNbHaA A06bMa HedTK. [prHKHOM
Heyaay B CLLIA MorKeT ABNATLCA rnapodob-
HOCTb KOMMeKToPa, 4To 00yCaBMBAET UCMOMb-
30BaHue NABOB, 1, BO3MOMHO, HEAOCTATO4HOE
BPEMA OCTaHOBKM CKBAHKMHbI.

rmaPOOAUHAMUYECKOE
MOAE/TMPOBAHUE

[nAa npoBeeHWA OMNbITHO-NPOMBILLINIEHHbIX
paboT Ha BbIBPaHHOM MeCTOPOMKAeHMN ObIN0
HeobxoaMMo onpeaen T Havbonee 3GPeKTUB-
Hble PerKMMBI 1 CPOKM a3, TaK KaK MPOAoHKM-
TeIbHOCTW 3aKa4KM 1 OCTAHOBKM MMEIOT 3HaYM-
TenbHoe BAvAHKWe. [11A 3Toro Hbulna nocTpoeHa
CUHTETWYECKaA MTMOPOAVHAMNYEeCKan Moae b
crkBarkmHbl B 10 tNavigator.

[nAa ycKopeHuA pacyeTa bbiN0 NPUHATO pelLLe-
HVIe MOZENMPOBAThL TOMBKO YeTBepTb M1acTa.
TaKkmM 06pa3oM, AeOUT CKBaHKMHBI HEOOX0 M-
MO YMHOMaTb Ha 4 ANA NOMNyYeHA peansHo-
ro 3HaYeHuA. PacyeTHan ceTka Mogdenn — na-
pannenenmnes 500 500 MeTPOB C TONLLIMHOM

10 meTpoB.

[Npouecc KanMANAPHOM MPOMUTKM PACCHNTHI-
BasICA C MOMOLLbIO MOV BOVMHOM MOPUCTO-
CTU W MPOHMLAEMOCTH. TaK KaK CyLLecTByeT
cucTemMa nop 6oNbLIOro pasMepa, No KoTo-
PLIM UAET GUALTPALMA, M CUCTEMA MarbIX Mop,
B KOTOPbIX GUNLTPALIMM OTCYTCTBYET, MOHHO
CPaBHWTb 3TO C CUCTEMOW MaTPULLE — TpeLLn-
Ha, rae TpeLumrHa — 6onbLIMe Nopsl, MaTpu-

La — cmctemMa Mansix nop. na moaenmpo-
BaHWA TPELLWHOBATLIX NM13CTOB CyLLeCTBYeT
OYHKUMA OBOVHOM NOPUCTOCTM, FAe NNacT
33aeTcA ABYMA CI0AMM, KOTOPbIE HaKIa-
OpIBalOTCA Apyr Ha Apyra. MaTpurua 3anaHa
CPeLion C ropU30HTaNbHOW NMPOHMULIAEMOCTHIO
0,045 - 1073 MKkM2, & NPOHULIAEMOCTb CUCTEMBI
TpeLmH — 0,45 - 1073 MKM2,

TaK KaK B CUMyNIATOPe Heb3A 334aTb J0MOMHN-
TeNbHbI FPaaveHT AaBNeHA MerKay MaTpu-
Liev 1 TPELLMHOW, BBI3BaHHBIV KanWNIAPHLIMA
crnamu, e AMHCTBEHHBIM BEIXO0M ABNAETCA
Npeobpa3oBaHyie 3Toro rpaameHTa B U3MeHe-
HVie NpoHMLaeMocTy. OOHAKO HeNb3A YBETNHM-
BaTb MPOHMLAEMOCTb B KONMYECTBO Pa3, paBHoe
[JONOMHUTENBHOMY MpaVEeHTY, ee Heobxoam-
MO YMHOMaTb Ha OTHOLLIEHWE CYyMMbI Aenpec-
CUI K CXOAHOW Aenpecci 6e3 NponmnTHA.

[lnA onpegenenvA aenpeccuy Mexdy cpefamm
TpebyeTcA onpeaen Th K1oHeBoM NapameTp
[011A MoAeN ABOVHOM MOPUCTOCTU — CUr-
Ma-darTop. OH GU3MHECKM BEIparaeT NnoLlans
KOHTaKTa Mer Yy TPELLMHOM 1 MaTpuLLen 1 pac-
CUMTBIBaETCA No hopmyre:

0= 4<&Z+ éﬁ [1—22>, )

rae by, [, [, — pasmeps 6/10Ka no Hanpasre-
HAM.

TaK Kak [Be cpeibl paBHOMEPHO pacnpeae-
NeHbl ApYr B Apyre, cvrMa-haKkTop AoNHeH
CTPEMUTBCA K 66CI-(OH€‘“IHOCTI/I, 4YTO npmeBedeT
K BeCKOHEYHOW MPOBOAMMOCTI Mer ay cpeaa-

MW, B peasibHOCTU He MaTphLa He BOB/1EKaeT-
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Puc. 1. 3aBucuMocTb febuToB HedTH M BoAbl U HaKoNNeHHoM [06bl4n HedTy oT BpeMmeHn. CocTaBnieHo aBTopamm
Fig. 1. Relation of oil and water production rates and cumulative oil production and time. Compiled by the authors

CA B pa3paboTKy U He obMeHMBaeTCA GionaoM
C TpelmHom. Ecnv curma-dakTop Hynesow,

TO 06MeH Meray dazamum byaeT HEBO3MOMEH.
CnenoBatenbHo, He0bx0AMMO 3aaBaTh €ro
TaK1M 06pPa30M, YTobbl B MOAENM Habnioaanoch
0TCTaBaHWe BOPOHKM Aenpeccum B cpeae Ma-
TPUUBI OT Cpebl TPELLIMH, MO3TOMY CUrMa-(haK-
TOP MPWHAT pasHbiM 0,1,

Mo cKBarKMHaM 6N NPoBeAeHbl UCCefoBa-
HMA No KanunnapomeTpun. CTOUT OTMETUTS,
YTO NPU onpeaeneHHoOM 3Ha4YeHN AMameTpa
nop VccnefoBaHWe oCTaHaBMBaeTCA M 3a-
nucbiBaeTCA NocneaHee 3Ha4eHe AaBneHns,
KOTOpPOe NPUCBaMBaeTCA BCEM MOpPaM MeHb-
wero amameTpa. OaHaKo B peanbHbiX mopax
Masnoro pasmepa KanuaaApHoe AaBneHne Mo-
HET AOCTNMATb OFPOMHbIX 3HaYeHWn. [1nA ero
yyeTa B BUe A0MNONHUTENbHOMO FpaameH-

Ta AaBNeHns bbina NocTpoeHa Koppenauma:
3a 0CHOBY bbina B3ATa GYyHKLMA, MonyveHHasn
Mo 3KCMepUMeHTaNbHBIM MCCNeA0BaHMAM,

a yrke 4NA Hee bblna Npov3BeeHa IKCTpano-
NAUMA.

[anee 661 NpoM3BEEH NepecyeT 13 BOAOHa-
CbILLIEHHOCTW B AMAMeTP Mop Mo TOM e Me-
ToOMKe, YTO MCNOoNb3yeTcA NpK nabopaTop-
HOM 1ccneaoBaHun. B pesynsrate 6bin NpUHAT
cpedHu anametp nop 8 Matpumue B 0,07 MKM

C KanunNApHeIM Aasnexrem B 20 6ap. Micxoas
13 3TOr0, B apudMeTUKe CMynATopa bbina 3a-
naHa GyHKUMA JOMHOMKEHWA MPOHMLAEMOCTH
MaTpULIbI MPU Nepexoae Yepes Nopor BoAoHa-
ChiLLieHHOCTW. B pe3ynsTaThl Obinn NosyyeHsl
rpaduK 3aBUCMOCTM AebUTa HedTH OT Bpe-
MEHW U rpadyK HaKomnIeHHoW AobbIHmM, Npea-
CTaB/eHHble Ha puc. 1.

[Nocne eCTeCTBEHHOIO CHMKEHWA AebuTa n3-3a
nafeHvA NAacToBoro AaBNeHNa MPon3BoaNT-
CA 3aKauKa Bobl 11 OCTAHOBKA Ha MPOMUTHY,

B pe3y/braTe Yero AebuT CTaHOBUTCA B TPU pa3a
BbILLIE, @ 3@ CHET U3BMEYEHHOW U3 MaTpULbl Hed-
TV 400bI4a AEPHHUTCA MOCTOAHHOM, MOC/e Yero
NAaBHO CHUHKAETCA.

[na nonbdopa onNTManbHbIX PErKMMOB 3aKau-
K1 1 BpEMEHW OCTaHOBKM OV NpoKr3sene-

Hbl MHOMOBapMaHTHbIe pacyeThl. 3aBUCHMOCTb
JOMOMHUTENBHOM A06BIMM OT BPEMEHM 3aKaqKM
Mpy pa3HoM BPEMeHM 0CTaHOBKM M300parkeHa
Ha puc. 2.

Mo rpaduKy BUAHO, 4TO MaKCUManbHbIA Npu-
POCT A0OMONHUTENBHOV A06bI4M HabioAaeTcA

B nepBble 10 AHEeM 3aKa4KK, HO Takaa aAmTeNb-
HOCTb MPMBEAET K 3HaUMTe/IbHBIM 3aTpaTam

Ha YacToe N3MEHEHME PErKIMA, MO3TOMY OMTH-
MasbHBIM CPOKOM 3aKayku ABnAeTcA 20 aHew.

NPOBEOEHUE U PE3YJIbTATbI
OMbITHO-MPOMBbILU/IEHHBIX PABOT

ONbITHO-NPOMBILLNEHHBIE PAOOTHI MPOBOAMAVCH
Ha YeTblpex CKBarKMHax. CKBarKMHbI-KaHaMAa-
Thl BbIOPaHbl 13 CKBaXKMH, Ha KOTOPbIX 3am1aHn-
poBaH nepeBoA B 1/, 4To NO3BONAET CHK-
3UTb PUCKIM NOTEPK A06BIMM HeBTU (TEXHONOM WA
NPUMEHAETCA Ha HepeHTabeNbHBIX CKBarKMHaX
C MVMHManbHOM A06bIYer HedTw).

PeriMbl 0CTaHOBKM 1 3aKadKm bblin onpeae-
NeHbl BO3MOMKHOCTAMM NpeAnpUATUA NPOBECTU
onepaumm CnycKka-noabema B 3a4aHHbIe COOKM,
13-3a Yero Ha ABYX CKBarkMHax He yaanock no-
NYYUTb ONTUMANbHBIE /1A SKCNEPUMEHTa CPOKM
LMK/I0B 3a8Ka4KM 1 OCTAHOBKM.

B 1abn. 1 npeactaBneH CMCOK UCMBITaHHBIX
CKBarKMH 1 CPOKM OCTAHOBOK U 3aKauek.

Ha puc. 3 npeactaBneHsl rpadmki Cy TOUHbIX
rokasaTeneit CKBarkmHbl, a B Tabn. 2 npusede-
Hbl OCHOBHbIE TEXHOMOM MHECKME NoKa3aTenn.

Hosb6pb



rpadJMH 3aBMCMMOCTM [OMNONHUTENbHOW J06bI4M OT BpEMEeHU 3aKaykn U 0CTaHOBKU
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Fig. 2. Plots of additional oil production versus time for different shutdown times. Compiled by the authors
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Puc. 3. CyTouHble nokasaTtenn paboTbl ckBarkuH B xoge OIMP. CoctaBneHo aBTopaMu

Fig. 3. Daily performance of wells during pilot works . Compiled by the authors



113 BCex 4 CKBarKMH, Ha KOTOPbIX BbiNa NpoBede-
Ha TexHonorua Huff and Puff, HesHaumuTensHbIM

Ta6bnuua 1. CkarkuHbl OMNP
Table 1. Pilot works wells

MONOHUTENBHBIN QGEKT Aana ToMbKO CKBa-
CKBaXkuHa Tun CpoK 3aKauku Cpok ocTaHOBKM
HuHa 3.
[Npy 3TOM Ha CKBarKMHe 2 3aMepbl M1acToBO- 1 lopu3oHTanbHan 3 mec. 1,5 Mec.
rO OaBNEHWNA NOKa3au, YTo A0 3aKa4Ku OHO 2 HaKOHHO-HanpasreHHan 1 wec. 1 wec.
cocTaBnAno 97 at™, a nocne 3aKkadvkm — b6 atm,
YTO HAMHOMO MeHbLLIE MN1acTOBOrO AaBNeHVA. 3 HaknoHHo-HanpasexHan 1 mec. 1 mec.
[pUHMHAMM TaKMX NOKa3aHWIA MOryT ObITh Mo- b4 HakoHHo-HanpasnexHan 1 mec. 0,5 mec.
CNeAcTBUA KaNWMNIAPHOW MPOMMUTKM, YTO Mano-
BEPOATHO.
Ha cKkBarmHe 1 He yaanock Noy4mMTh ONTK- 3AK/TIOYEHUE
MasbHble MPOACMHKMTENBHOCTM da3. Peanb- -
Hble CPOKW 3aKa4KuM 1 OCTaHOBKM COCTaBU/M 113 aHanm3a pe3ynsratos OlNP MoXKHO caenatb
31 1,5 MecALa CoOTBETCTBEHHO. cnepyioLLyvie BoIBOAbI.
CnenoBaTenbHO, OCTaBWUTb B PACCMOTPEHUM o [1oNOHMUTENBHOMO SKOHOMUYECKOT 0 3hdeK-
MOMHO TOMbKO CKBarKMHbI 3 1 4. [NepBaA Aana Ta AOCTWYb He YAanochk, HO BbIN MonyYeH
HebOo/MbLLIOM NONOHMTENLHBIN 3 deKT, BTopan nepBbIvt B POCCUM OMBIT NpUMEHeHWA AaHHOM
He NoKa3ana 3MeHeHUn AebuTa HedTu. TEXHOMOM M.
[Npw 3aKayKe BoAbl B JOOBIBAIOLLLYIO CKBAHMHY 1o OTCYTCTBMIO CHMKEHWA CTAPTOBOMO Ae0u-
06bIYHO CHUHaEeTCA (pa30Ban MPOHNLIAEMOCTb Ta HedTW NOC/e 3aKaquKm BoApbl M OCTaHOBKM
M3 no HedTw, 1 NpK NocneayoLLEM 0TOOpe npeAnonaraeTca Hanudme 3dheKTa Kanun-
HKUOKOCTW CTAPTOBbI AEOUT HEDTM CHUMKAET- NAPHOM NPONUTKM B NPM3aboMHOM 30He
CA. M3 3T0ro MoXKHO caenatb NpeanonoHeHme nnacTa.
0 TOM, Y4TO B MCCNeayeMblX CKBarKMHax Mpomc- CnenyioWwMM LLIAroM A0MHKHO CTaTk MCCe-
X0AMNa KannNNApHaA NPOMUTHA, Tak Kak aebuTt [N0BaHMe 3GGeKTa NoHMHEHHOo AaBneHnA
HedTV He N3MeHCA OTHOCUTEbHOMO ba- B CKBarKMHe nocne 3aKadku.
30BOrO. LnA NPUHATUA OKOHYaTEeNBHOIO peLleHnA
Takre MOXKHO cienaTh BbIBO/, O TOM, YTO bonee 06 apderTmBHOCTU TexHonorm Huff and Puff
NPOOONHKMTENBHAA OCTAHOBKA NONOHKUTENBHO HeobXxoAMMOo NPOAONHMTL UCCea0BaHNA —
CKa3blBaeTcA Ha AebuTe Hed T, TaK KaK CKBa- NPOBECTU UCMbITaHWA Ha KepHe 1 HoBble Ol'P
HIHa 3 Bbia 0CTaHOBNEHa Ha MecAL, @ CKBarKu- Ha CKBaXKKMHaX C 0COOBIM KOHTPOIeM MNacTo-
Ha 4 — BceroHa 15 gHen. BOr0O AaBNeHuA.
Ta6bnuua 2. TexHonorndeckmne nokasartenu OMP
Table 2. Production data of pilot wells
CKe. Q, cp- Q, cp. nocre W3MeHeHune Q,, cp. mo onepauwmii, | Q, cp. nocre W3MmeHeHune Mpo6eme
[0 onepauyid, T/cyT | onepauuid, T/cyT Q,% T/cyT onepauuu, T/cyt Q,,%
1 12,51 18 6% 158 473 £199% He cobniofieHbl CpOKM 3aKauku
W 0CTaHOBKU

2 |

3 4 5 +25% 6,8 12,6 +85% -

4 7,2 7 -3% 10 18 +80% -
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