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PaccmompervL memoost unmeHcupuUKayun
nPUMOKA )2718000D0008 8 HePhMe2as306blx
CKBANCUHAX C ONUSKOPACNOSIONCCHHBIM
20308005HbIM KORMAKIMOM. OmMmeueHo, Ymo 014
agpghexmusHoll 000bi1L 2A3a U3 NPOOYKIMUBHOZO
naacma HeoOX00UMa UX UHOUBUOYASIbHAS
o06pabomixa c omceueruem npu HeooxXooUMOCmMU
KANCO0020 NAACINAMHO20NIACITIOB020
mecmopoxcoerus opy2 om opyea. lIpeonoxcera
MExXHONI02USL 00PAbOMKIU NPU3AOOLIHOL 301HbL
naacma KUCA0MmmHOU IM)IbCUCLE, 3AKAUUBACMOLL
8 CKBAaNCUHY 2UOKOLL mpP) OO KOIMIOOUH20601L
YCIMAHOBKU.

IIpeonooicerrasn asmopamu mexHoI02Us
n036078em 60aee 3PPHeKmusHo 1PoOBOOUNDL
Ol 13 mpeuuro6amo-noposoz2o meppuzernozo
NAACMa, a UCNONL308aHUe 0L 00CMABKU
AMYNLCULU 8 OOPABAMBIBACMBLIL NAACIT 2UOKOLL
mpyobL NO3601A€1mM CYULeCINBEHHO CHUSUIMND
3ampamaot Ha PeMOHIN CKEANCUHBL 3G CHen
UCKIIOYEHUSA ONEPALULL 110 2/LYULeHUIO CKEANCUHDL
U coxpauerie 1POOOSINCUIMEILHOCINIUL
CNYCKO-N00BEeMHbIX onepavuii. Kbome mozo,
UCNOSIBL308aHILER )271e8000DOOHOLL COCIABAAIOUeIL
AMWICULU CHUINICACTT IKOSI0ZUHECKOR 3A2PASHEHUe
oxpyrHcaroueri meppumopuiL.

KOJLJIEKTOPBI 'A30KOH/IEHCATHBIX CKBAKWH HA
MECTOPOXKAEHUSX 3anmaHoN CHOUPH OTHOCSITCS K
HU3KOIPOHHUIIAEMBIM TEPPUTECHHBIM OTIOXKEHUSIM,
CIIEMEHTHPOBAHHBIMU [NIMHUCTBIM IIEMEHTOM
¢ cogepxkanuem 10 10%. 13 onbITa IPUMEHEHU
KHUCJIOTHBIX O6Pa60TOK U3BECTHO, YTO B KOJJIEKTOPAX C
OPOILICHTHBIM OTHOIICHUEM KaPOOHATHBIX OTIIOKCHUH
BbllIE 20% Hanb051ee 3(PPEKTUBHA CONIAHOKUCIOTHAS
06pabOTKA, 4 IPU MEHBIIIEM IPOIICHTHOM OTHOIIEHUN
U 7151 YAAJIEHUS1 COCIMHEHU KaIbIUsI HEOOXOAMA
KOMIIJIEKCHAS1 06Pa60TKA: COSTHOKHUCIOTHAS
06pabOTKA B COYETAHNU C TTIMHOKHUCIOTHOMN
06pabOTKOM. B TO k€ BpEM S UBBECTHO, UTO B IIJIACTAX C
OMM3KopacnonoXeHHbIM ' BK 06padoTka Npru3abonHON
30HBI IPAKTUYECKH HE IPOBOJIUTCS U3-32 BO3MOXKHOI'O
PA3pYLIEHUS YBIAKHAEMBIX TOPHBIX TOPOJ,
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The paper presents enhanced oil recovery
methods in oil and gas wells with closely-spaced
gas-water contanct. It is mentioned that for effective
gas production it is necessary to treat each layer
individually and isolate layers from one another
in multi-zone reservoirs. The paper suggests the
technology of bottombole zone treatment with acid
emulsion which is pumped into well through coiled
tubing.

Proposed technology enables more effective
bottombole zone treatment in porous-fractured
terrigenous reservoir. Using coiled tubing for
emulsion delivery to treatment layer enables
significant reduction in cost of well workover due to
elimination of Rilling operation and faster tripping
time. In addition, using of hydrocarbon component of
emulsion reduces environmental impact.

Gas condensate reservoirs at the oilfields of West Siberia
refer to low-permeable terrigenous deposits consolidated
by argillaceous cement with carbonates content up to
10%. According to bottomhole acid treatment experience,
hydrochlorid-acid formation treatment is the most
effective technology in reservoirs with carbonates content
higher than 20%. In reservoirs with a higher carbonates
content complex treatment is required in order to remove
calcium compounds: hydrochlorid-acid treatment
combined with clay-acid treatment. At the same time it is
widely known that bottomhole treatment (BHT) could
not be performed in formations with closely-spaced
gas-water contanct. This is due to possible bottomhole
rock destruction and early bottom water flowing into
formation [1, 2].

Usually BHT in low-permeable terrigenious reservoir
is performed with technologies based on pumping of
different acid solutions in bottomhole zone [3, 4, 5]. The
main disadvantage of all these methods is low efficiency of
BHT especially when bottomhole zone (BHZ) is clogged
and flooded. That is why it is more effective to apply
technologies based on sequential pumping of two acid
solutions in BHZ.

In the fields that are at the closing stage of development
with abnormally low reservoir pressure (ALRP) and



npru3a60rHOI 30HHI I1acTa (T13I1) 1 CBA3aHHOI'O C 3TUM
00J1€€ PAHHETO NOCTYIUIEHUS NOJJOMIBEHHBIX BOJ B IIACT
[1,2].

O6b19HO 151 OI13 HU3KOIIPOHUILAEMOT'O TEPPUTEHHOT'O
IUIACTA IPUMEHAIOTCS TEXHOJIOI'MH, OCHOBAHHBIE HA
3aKAYUBAHUHU B CKBAKMHY PA3JIMYHBIX KUCJTOTHBIX
cocTasos B [13I1[3, 4, 5]. OCHOBHBIM HEJOCTATKOM BCEX
ITUX CIIOCOOOB ABIAETCA HU3KAA 3(PPEKTUBHOCTD
OI13, 0cO6EHHO ITPY CUIBHO 3aKOJIbMATHPOBAHHON U
o6sogustomerics [3I1. TToaromy 6osiee 3(pPEKTUBHBI
TEXHOJIOTUH, OCHOBAHHBIE HA IIOCJIEJOBATEIIbHOM
3aKAYUBAHUU JBYX KUCIOTHBIX COCTABOB B [13I1 [6, 7].

Ha 3aBepmaronieit CTaiuy pa3padoTKu
MECTOPOXKAECHUM, UMEIOINX aHOMAJIBHO HU3KOE
1acToBOE JasneHue (AHITT) 1 10CTATOYHO 6OIBLIYIO
CTENEHb OOBOJHEHHOCTH 371U, IpoBeacHue OI13
4epe3 IMIPOMBIBOYHBIE TPYOBI ITOCJIE INIYIIEHHA CKBAKUHBI
3aTPYJHEHO U HE BCETA MOXKET OKA3AThC 9(PPEKTHBHBIM
IO IIPUYMHE JOIIOJHUTETBHOM KOJIBMATALIMU IIJIACTA
(PUIBTPATAMU XKUAKOCTH IymieHus. [Toaromy OII3 B
3TUX YCJIOBUAX IIPEANIOYTUTENIBHEE OCYIIECTBIATD 6€3
[JIyIIEHWs CKBAKMUHBI ITyTEM 3aKA9UBAHUA KUCJIOTHOTI'O
cocTrasa yepes ruokyro Tpyoy (I'T) KonTioOMHIOBOM
YCTAHOBKH [8, 9].

Bycnosusax AHIT/L paxke KOMOMHUPOBAHHOE
IIPUMEHEHME KMCJIOTHBIX COCTABOB UMEET OOIIUNI
HEJOCTATOK — HU3KYIO a(ppekTuBHOCTD OI13 11acra,
OCOOGEHHO IIPU CUJIBHO 3aKOJIBMATUPOBAHHON 1
o6Boausioniecs 311, OCJIOKHEHHON HATUYUEM
TPENHH U ITOP.

Cr1e10BaTEIIbHO, /151 YCTPAHEHHU S STUX HEJJOCTATKOB
HEOOXO/IMMO IPUMEHATH HOBYIO TEXHOJIOTHIO,
OCHOBAaHHYIO HA OBBIIIEHUY IPOHUKHOBEHHU S
KHUCJIOTHOI'O COCTABA B TPEIIMHBI U ITOPHI I1IJIACTA
MIPH CHUXKEHHUU €I'0 OOBOJHSAEMOCTH 32 CUET
ruipoOO6U3AITIH U IPEAOTBPAIICHUS PA3PYIIICHUS
T13I1.

ABTOPaMU NIPEIIATACTCS /IJISI PEIICHUS
TAKOM 32JJa4M O6PAOOTKY IIPU3A60MHONU 30HbI
TPEMNHOBATO-IIOPOBOr'O TEPPUTEHHOTIO IIJIACTA C
OIM3KOPACIIOIOKEHHBIM I'A30BO/ISIHBIM KOHTAKTOM
MIPOBOIUTDH IYTEM CITYCKA B HE3AIVIVIIIEHHYIO CKBAXKHHY
JIO KPOBJIM O6PA6ATHIBAEMOTO IJIACTA TUOKOM
TPYOBI KOJITIOOMHTOBOH YCTAHOBKH, YEPE3 KOTOPYIO
MOCEA0BATEIBHO 3AKAYNBATh METAHOJI U OOPATHYIO
Tra3UPOBAHHYIO YITIEBOAOPOAHYIO KHCIOTHYIO SMYJIbCHIO,
copepxaInyio: HeTb, 18—20%-11 pacTBOP COJIAHOM
KUCJIOTBI, HEHHOI'€HHOE ITOBEPXHOCTHO-AKTUBHOE
BEIIECTBO — IMCOJIBAH — U BOAY. [IpOjaBIMBATh
3MYJIBCHIO B IUIACT HA ITTyOUHY 3aKOJIbMAaTHUPOBAHHON
30HBI, BKJIIOUYAs TPEMTUHBI U TOPLI TOPHOM NOPO/IbL
PU3a60HHOIM 30HBL, HHEPTHBIM I'A30M — 430TOM,
OCTABJIAITD 3AKAYAHHYIO SMYJIbCUIO HA IIEPUO]] €€
PEAKIINY C KOJIBMATUPYIOMNUME YaCTULIAMU B UHTEPBAJIE
nep@opanum, B TPEIMNUHAX U IOPAX FTOPHOM HOPOAB
NPU3a60HHOI 30HBI, ITOCJIE YETO NONBITATHCS BBI3BATH
MPUTOK I'd3a U3 I1J1ACTA.

IIpeanaraemas aBTOPAMH TEXHOJIOTUS PEATTU3YETCS
crenyomum oo6pasoM (puc. 1) [10].

B HE3aITTyMEHHYIO CKBAXKUHY, HAXOASANIYIOCS
B 9KCILTYaTallMU IO JABIECHUEM, IO KPOBJIH
06pa6aTHIBAEMOTO IJ1ACTA C GIM3KOPACTIONOKEHHBIM P

sufficiently high deposits watercut, BHT through flushing
pipes after well-killing is not often effective enough

due to additional colmatation of formation with killing
fluid filtrate. That is why under these conditions it is
recommended to perform BHT by pumping acid solution
through coiled tubing (CT) without killing operation [8, 9].

‘When wells are operated with ALRP even combined
application of acid solutions is low effective especially
when BHZ is clogged, flooded and complicated by pores
and fractures.

Consequently, in order to eliminate these disadvantages
it is necessary to apply new technology based on
enhancement of acid solution penetration length in
reservoir fractures and pores while watercut should
decreases due to BHZ rock hydrophobization and
prevention of rock destruction.

This paper suggests conducting BHT in fractured-porous
terrigenous formation with closely-spaced gas-water
contact by lowering coiled tubing into operating well to the
top of reservoir. BHT is carried out by pumping methanol
and inverted aerated hydrocarbon acid emulsion through
the coiled tubing. Emulsion consists of: 0il, 18—20%
hydrochloric acid solution, nonionic surfactant — disolvan
and water. The operation includes: pushing the emulsion
at colmatation zone depth (including bottomhole rock
pores and fractures) with inert gas — Nitrogen, waiting
for reaction between injected emulsion and colmatation
particles in perforation interval and bottomhole rock pores
and fractures, then stimulating gas inflow.

The technology proposed in the paper includes the
following stages (fig.1) [10]:

Coiled tubing is run into operating well to the top of
reservoir with closely-spaced gas-water contact (GWC).
Methanol (1-2 m? per 1 m of treatment interval) is
pumped through coiled tubing to dry up BHZ which is
being moistened by closely spaced bottom water and
wet gas movement. The volume of inverted aerated
hydrocarbon acid emulsion is 2-3 m? per 1 m of treatment
interval. This emulsion consists of: 0il — 75—85 wt. %,
18-20%-hydrochloric acid solution —

3—4 wt. %, nonionic surfactant — disolvan —
0.5-1.5 wt. % and water.

Emulsion is pushed with inert gas - nitrogen into
formation through the entire colmatation zone including
BHZ rock pores and fractures, no more than 1.5 m
radially. Nitrogen dissolves in fluid and aerates emulsion
simultaneously. Aeration of emulsion is accomplished
through mixing with nitrogen in ejector (not showed)
during pumping into well. Pumping acid emulsion into
well leads to hydrophobization of treated formation. This
also results in increase in formation water repellency
due to wetting of formation pores and fractures with oil
component of acid solution. Inert gas bubbles as part
of acid emulsion react with surfactant — disolvan — and
provide emulsion penetration in pores and fractures.
Then, it takes 2—4 hours to wait for reaction between acid
emulsion and colmatation particles in perforation interval
and bottomhole rock pores and fractures.

Small volume of water in acid emulsion doesn't lead to
bottomhole zone destruction. Consequently, there is no
bottom water movement due to GWC rising during field

development. After that, gas inflow stimulation takes place p
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I'BK crryckatoT rubkyio Tpyoy (I'T) KOITIOOMHIOBOM
YCTAHOBKH, YEPE3 KOTOPYIO ITOCJIETOBATENBHO
3aKAYMBAIOT METAHON 4 B 06beMe 1-2 M* Ha 1 M
06pabaTHIBAEMOIO MHTEPBAJIA A1 ocymeHus 1311,
KOTOpAas1 U3-3a 6JIM30CTH NOJOIIBEHHBIX BOJ, 1 JIBIKECHU A
M3 IIJIACTA BJIAYKHOIO I'a3a YBJIAXKHAETCS, U OOPATHYIO
Ta3UPOBAHHYIO YITIEBOJOPOAHYIO KUCIOTHYIO AMYIBCUIO
B 06beME 2—3 M? HAa 1 M 06pPa0aTBIBAEMOI'O HHTEPBAJIA,
cofiepKaImyIo: He(pThb — 75—85 macc. %, 18—20%-1i1 pacTBOD
COJISHOM KUCTIOTHI — 3—4 MaCC. %, HEMOHOT'€HHOE
MOBEPXHOCTHO-AKTUBHOE BEIIECTBO JUCOIBAH —
0,5-1,5 macc. %, Boga — OCTaJIbHOE.

OMyJIbCUIO IPOAABIUBAIOT B IIJIACT HA INIYOHUHY
U IMTUPHUHY 3aKOJIBMATHPOBAHHOI 30HBIL, BKJIIOYAs
TPEIMMNHBI ¥ IOPBI TOPHOU TOPO/IbI TPHU3A00UHON
30HBI, HO HE 60JIee 4YeM Ha 1,5 M IO PainyCy, THEPTHBIM
ra30M — a430TOM, KOTOPBIH, OJHOBPEMEHHO PACTBOPSACH
B JKMJJIKOCTH, A9PUPYET, TO ECTh I'A3UPYET SMYIbCUIO.
['a3UpOBaHME 3MYIBCUU OCYIIECTBIISAECTCA IIPU €€
CMENIUBAHHUY C THEPTHBIM I'da30M — 430TOM Ha 3’KEKTOPE
(HE ITOKA34HO) B IPOIECCE 3AKAYNBAHNSA B CKBAKHHY.
ITpu 3aKa4MBAHNUY KUCJIIOTHOHN SMYJIBCUU B CKBAXKHHY
NPOUCXOAUT r'UAPOPOOH3ALUI OOPAGATHIBAEMOTO
IUIACTA, TIOBBIIIAETCS €O BOJOOTTAIKUBAION A
CIOCOOHOCTB 32 CIET CMAYUBAEMOCTH TPENIUH U ITOP
1ACTa HEPTIHOM COCTABIISIONIECH
KHUCJIOTHOT'O COCTABA.
I[IpOHHMKHOBEHUIO KUCIOTHOU
3MYJIbCUU B TPEMUHBI U TTIOPBI
CIOCOOCTBYET HAJTUYHE B COCTABE
3MYJIbCUHU ITy3bIPBKOB UHEPTHOI'O
ra34, B3aUMOJICHUCTBYIOINX
C NIOBEPXHOCTHO-AKTUBHBIM
BEIIECTBOM — JIUCOJIBAHOM,
BXOJISIITAM B COCTAB KUCJIOTHOT'O
pacTBopa. OCTaBIAIOT KUCTOTHYIO
3MYJIBCHIO HA IIEPHO/T €€ PEAKIINU
C KOJIBMATHPYIONUMH YACTUIIAMU
B MHTEpPBAJIE nepdopanuy, B
TPEIMMHAX U ITOPAX 'OPHOU
OPO/Ibl NPU3AO0HHOM 30HBI B
TEYEHUE 2—4 YaCOB.

He3nauuTtenpbHOE KOJTUYECTBO
BOJIbI B KUCJIOTHOM 3MYJIBCUU
HE IIPUBOJIUT K PA3PYIICHUIO

with flushing wastes together with gas to flare. Then, well
is operated until full stabilization of designed operation
mode and then, well is brought into production.

Preliminary methanol injection is performed to dry up
BHZ which is being moistened by closely spaced bottom
water and wet gas movement. This increases efficiency of
the following acid emulsion treatment.

Sufficiently large volume of oil in acid emulsion provides
conditions for hydrophobization that prevents formation
water from entering BHZ and produced fluid.

There's no large volume of water in acid emulsion as
compared to hydrocarbon oil-in-water emulsion. This
prevents moistened BHZ rock from destruction.

It is well known that water is the main stimulating factor
in rock destruction.

Surfactant «disolvan» combined with nitrogen as
part of emulsion provides deep penetration into BHZ
and sufficiently high coating of BHZ rock particles thus
increasing rock water repellency.

Inert gas as part of emulsion (aeration up to 5% of
volume) enables deep penetration of emulsion into tight
rock fractures and pores.

As an example of proposed technology application,
below are the results of bottomhole treatment at Yuzhno-
Russkoye field.

NPpU3A00HHON 30HB], TEM CAMBIM
HE BO3HUKAIOT ITyTHU IIPOJBUKEHUA
MOJOUIBEHHBIX BOJ IIPU NTOJbEME
I'BK B nnponjecce pa3paboTku
MecTopoxaeHus. [Tocne gero
BBI3BIBAIOT PUTOK I'd33 U3
TUIACTA U BMECTE C TA30M YAAIAIOT
OTXO/ bl PEAKIIMU HA (PaKeL. 3aTeEM
CKBXXKUHY OTPA6ATHIBAIOT JJO
BbIBO/IA €€ HA IPOEKTHDIN PEXUM U
BBOJISAIT CKBA’KHMHY B 9KCILTYATAIIHIO.
IIpenBapuTeNIbHOE 3aKAYNBAHUC
B IUIACT METAHOJIA ITIO3BOJISET
ocymuTs 1311, KoTOpas u3-3a
OIM30CTHU IHOJONIBEHHBIX BOJ 1
JIBMDKEHUS U3 IJIACTA B IIPOIIECCE
Pa3pabOTKU MECTOPOXKIACHUSA
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1 - axcnayamayuonnan KOAoHHa; 2 — kononna HKT; 3-I'T;

4 - unmepaan nepopavruu; 5 — KUCTOMHAR IMYALCUA; 6 — MemMaHOR;
5 u 6 - 3aK0NLMAMUPOBAHHAA 30HA, T — 2A30HOCHAA UACIS NIAACMA;
8 - 06600Hennan wacms naacma; 9 - mpewjuna; 10 — nopwi;

11 -I'BK; 12 — a3om

1 - casing string; 2 — tubing string; 3 - coiled tubing; 4 — perforation
interval; 5 — acid emulsion; 6 — methanol; 5 and 6 — colmatation zone;

7 — gas-bearing portion of the reservoir; 8 — flooded portion of the
reservoir.; 9 — fracture; 10 — pores; 11 — gas-water contact; 12 - nitrogen

Pucynox — Cxema oo6padomxu II3I1 Kkucaomnoii amyascuetl
Figure 1 — Scheme of bottombole treatment with acid emulsion



CBIPOTrO I'a3a YBJIAXKHAETCA. OCYIIECTBICHUE
NpeABAPUTENBHON OCYIIKH 1311 MO3BOIAET ITOBBICUTD
3(PHEKTUBHOCTB IOCIEIYIOMEI'O BO3/ICHCTBUS HA IIACT
3aKA4YMBAEMOY AMYJIbCHUH.

Hanudue B COCTABE 3MYIbCUU JOCTATOYHO OOJIBIIOIO
06'beMa HEPTH CO3/4AET YCIAOBUS LIS TUAPOPOOHU3ALINH,
MNPENATCTBYIOLUUE NOCTYIJIEHUIO IVIACTOBOM BOALI B I13I1
U B JOOBIBAEMYIO ITPOAYKIINIO CKBA’KHHBL.

OTCYTCTBHE B COCTABE IMYJIBCUH OOJIBIIOTO
KOJIMYECTBA BOADL, KAK 3TO HAGIIOAAETCA B IIPAMON
YITIEBOJOPOSHOM 3MYIbCUU, IPEAOTBPAIIAET
paspymenue ysiaaxkaseMbix nopon [13I1. U3secTHO,
4TO UMEHHO BOJIA ABJIAETCA MHTEHCU(PUITUPYIOIUM
(HaKTOPOM pPa3pyIIEHUA TOPHBIX ITOPOZ.

Hammuaue [TAB — fruconsana — B COCTABE AMYIbCUN
B COYETAHUU C THEPTHBIM I'd30M — 430TOM —
06€eCTIIeunBaET e€ IIyO6oKoe IPOHUKHOBEHME B [13I1 u
JOCTATOYHO O60IBIIOE OOBOJIAKUBAHUE YACTHUL IIOPO/IBI
1311, yBenn4unBas BOAOOTTAIKUBAIONIIYIO CIOCOOHOCTD
TOPOJBL

Hanmdue B COCTAaBE 3MYIbCUYU MHEPTHOT'O I'a3a
(aspanus 1o 5% OoT 06'beMA) MO3BOJIAET €1 INTYOOKO
NPOHUKATH B y3KHE TPEIIHHBI ¥ IOPBI, UMEIOIMNECH B
ropHori nopoyge I13I1.

B xkagecTBe npuMepa peanns3anumu NpeIoKEHHON
TEXHOJIOTMHU MOKHO IIPUBECTU PEIYIBTATBI OOPAOOTKU
IT3IT Ha FOXHO-PYCCKOM MECTOPOXK/ICHUU.

B HE3arTyMEHHYIO CKBAXKUHY C AKCIUTYaTAITHOHHOM
KOJIOHHOH AUaMeTPOM 219 MM JIO KPOBJIN
06pabaTHIBAEMOI'O IJIACTA TONIUHOM 40 M C
I'BK, pacrioynio;k€HHbBIM Ha 20 M HHKE ITOJJOLIBbI
POAYKTUBHOI'O IJ1ACTA, crycTyiu I'T nuamerpoM
42 MM. Hepes Hee NTOCIEJOBATE/IbHO 3aKA4aJIN
MeTaHOoI B 00beme 80 M3, YTO COOTBETCTBOBAJIO 2 M?

Ha 1 M 06pa6ATHIBAEMOT'O UHTEPBAJIA U OOPATHYIO
Tra3UPOBAHHYIO YITIEBOJOPOAHYIO KHUCIOTHYIO AMYIBCUIO
B oObeMe 80 M3, YTO COOTBETCTBOBAJIO 3 M3 HA 1 M
06pa6baTHEIBAEMOT'O UHTEPBAJIA, COAEPKAMYIO: HE(PTDb —

85 macc. %:; 18%-11 pacTBOP COMTHON KUCJIOTBI — 3 MACC. %,
HEMOHOTI'€HHOE ITOBEPXHOCTHO-AKTUBHOE BEMIECTBO

— auconsaH — 0,5 Macc. %, BOJa OCTAJIbHOE. DMYIbCHUIO
OPOJABUIN B IIJIACT HA INIYOHUHY 3aKOJIBMATHPOBAHHOM
30HBI, BKJIIOYAS TPEMUHBI ¥ TOPBI TOPHOM MOPO/IBI
pu3a60MHO 30HBI, PABHYIO 165 MM, HHEPTHBIM [a30M
— a30TOM. OCTaBUJIN IMYJIBCUIO HA IEPHOJ, €€ PEAKITUU

C KOIIBMATHPYIOIINMH YACTULIAMHU, PABHBIN 4 YacaMm.
[Tocie 4ero BeI3BAJIM IPUTOK I'd32 U3 IIJIACTA 1 BMECTE

C Ir'a30M YAAJINIA OTXObI PEAKIIUU HA (DAKEIL 3aTEM
CKBA)KUHY BBIBEJIM HA IPOEKTHBIIN PEXUM U ITyCTUIH B
IKCIUTYATALIHIO.

BeiBog. [Ipe1yIoXKEHHAS AaBTOPAMU TEXHOIOTUSA
O3BOJAET 60ee 3PPEeKTUBHO TPOBOAUTH OI13
TPEIMMNHOBATO-IIOPOBOI'O TEPPUTEHHOTO IIJIACTA,

4 UCTMIOJIb30BAHME JJIs1 JOCTABKU SMYJIbCUH B
06pabarbiBacMbli I1aCT I'T KONTIOGUHTOBOM
YCTAHOBKHU MO3BOJIAET CYIIECTBEHHO CHU3UTD
3aTPAThl HA PEMOHT CKBAKUHBI 34 CYET UCKITIOYECHUS
onepanuu Mo IMyIMEHUIO CKBAKUHBI M COKPAICHUE
NPOAOJIKUTENIBHOCTH CITYCKO-TIOZ/BEMHBIX ONIEPAIUAIL.
Kpome TOoro, UCnonb30BaHUE YIVIEBOJAOPOIHON
COCTABJIAIOHIEN SIMYJIBCUU CHUKAET SKOJIOTUIECKOE
3arpA3HEHHE OKPYKAIOIIEH TEPPUTOPUH.

Coiled tubing with 42 mm diameter was run in
operating well with the following parameters: casing
diameter: 219 mm, formation thickness: 40 m, GWC is
20 m below the reservoir bottom. Firstly 80 m? of
methanol was pumped through CT (2 m? per 1 m of
treatment interval), then 80 m? of inverted aerated
hydrocarbon acid emulsion was pumped (3 m? per 1 m of
treatment interval). Emulsion consisted of: 0il — 85 wit. %,
18%-hydrochloric acid solution — 3 wt. %, nonionic
surfactant — disolvan — 0.5 wt. % and water. Emulsion was
pushed with inert gas - nitrogen into formation through
the entire 165 mm colmatation zone including BHZ rock
pores and fractures. It took 4 hours to wait for reaction
between acid emulsion and colmatation particles. After
that, gas inflow was stimulated with flushing wastes
together with gas to flare. Then, well was operated until
full stabilization of designed operation mode and then
well was brought into production.

Conclusion. Proposed technology enables more
effective bottomhole zone treatment in porous-fractured
terrigenous reservoir. Using coiled tubing for emulsion
delivery in treatment formation enables significant
reduction in cost of well workover due to elimination of
killing operation and faster tripping time. In addition,
using of hydrocarbon component of emulsion reduces
environmental impact. ©
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