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OJHUM U3 BA’KHBIX METO/IOB YBETUYCHUS
HePTEra300TAAYHU ABIAETCA (PU3UKO-XUMHUYECKOE
BO3/ICCTBUE HA IPOAYKTUBHBIE ITIJIACTHI
PAaCcTBOPAMHU KUCJIOT U Iiesouen. B 3anagHon
Cubupu Ha GOJIBIIMHCTBE HEPTAHBIX 1 I'A30BbIX
MECTOPOXK/ACHU ITPU BBIXO/E CKBAKUH U3 OypPEHUS
WJIU JUIUTEBHOTI'O HAXOXEHUS B 6€34€HCTBYIOMEM
(poH/IE TPUMEHSIOT KUCIOTHBIE OOPAO6OTKHU
NPU3A60MHBIX 30H IJIACTA, IOCJIE KOTOPBIX
CKBAKMHBI BBOAAT B 9KCILIyaTALMIO [1].

OJ1HAKO YTOOBI JJAHHBIE ITPOIECCHI (PUZUKO-
XUMUYECKOT'O BO3/ICHCTBUSA HA IIJIACT UMETIN
BBICOKYIO 3(D(PEKTUBHOCTDb, HEOOXOJIUMO
YUUTBIBATh BEIIECTBEHHBIN COCTAB IOPOJ-
KOJIZIEKTOPOB U TPOBOJJUTH TEXHOJIOTHYECKUE
ONEPALIMU HA CKBA)KMHAX B COOTBETCTBUHU C
TEXHOJIOTUAMH, PA3PAOOTAHHBIMU JIJII KOHKPETHBIX
MECTOPOKICHUM 1 KOHKPETHOT'O TPOAYKTUBHOI'O
racTa. Hecobmoaenne 3TUX yCa0BU IPUBOJUT K
HU3KOU 3(P(PEKTUBHOCTH JAHHOTO B PAOOT, 2 TO
U K OTPHULIATENBHOMY PE3YIIBTATY.

B HEPTENPOMBICTIOBOU TPAKTUKE IIPH YCTAHOBKE
KHUCJIOTHBIX BAHH UCITOJIb3YETCS COJIAHASA KUCJIOTA
(HCI), propucToBOgOpOAHAS (TIJTABUKOBA)
kucsora (HF) mim ux cMech — NMIMHOKUCIOTA, 4 IIPU
YCTAHOBKE IIEJIOYHBIX BAHH — PACTBOP TMJPOOKCH/IA
HaTpus (KaycTudeckor cosbl — NaOH). ITpu
YCTAHOBKE KUCJIOTHBIX BAHH MCIIOIb3yeTC 15%-11
pacrtBop HCI, a 1pu yCTaHOBKE LIEJIOYHBIX BAHH —
15%-11 pacTBOp NaOH. Bpems yCTaHOBKH KMCJIOTHBIX
BAHH BaPbUPYETCS OT 2 /10 6 9, IICIIOIHBIC BAHHBI
BBIJIEPXKUBAIOTCA [0 24 4 [2].

115 noBbIIEHNA 3(PHEKTUBHOCTH PAOOT IO
06paboTKe NPH3a60rHOM 30HBI (OI13) M CHUKEHUIO
UX IPOJOJKUTEIBHOCTH BMECTO IIPOMBIBOYHBIX
TPy, CITYCKAEMBIX C IIOMOMIBIO MOJ/bEMHBIX
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One of the principal methods of enhancing
oil and gas recovery is physical-and-chemical
treatment of productive formations using acid
and alkali solutions. In most oil and gas fields in
Western Siberia on cessation of drilling operations
or during prolonged idling of well stock, acid
bottom-hole treatment is used following which
the well is brought in [1].

However, for physical-and-chemical formation
treatment to be highly efficient it is necessary to
take into account the material composition of
the reservoir formation and to perform technical
operations in the well in accordance with the
techniques developed specifically for such fields
and productive formations. Failure to observe
those conditions leads to low efficiency of this
type of operations and can even bring about
adverse results.

In oilfields, acid spotting involves the use of
hydrochloric acid (HCI), hydrofluoric (fluoric)
acid (HF) or their mixture — mud acid, and sodium
hydroxide solution (caustic soda — NaOH) is used
during alkaline soaking. A 15% solution of HCl is
used in acid spotting and a 15% solution of NaOH
is used in alkaline soaking. Acid spotting lasts from
2 to 6 hours while alkaline soaking takes up to 24
hours [2].

To increase the efficiency of bottom-hole
treatment (BHT) and to reduce its duration
instead of flushing pipes lowered into the hole
using a hoist unit it is recommended to use a coil
tubing unit.

To ensure successful bottom-hole treatment it
is necessary to run total depth first, then to carry
out geophysical study and to specify the operating
conditions of the well. It is also necessary to }




ArperaTos, PEKOMEH/IYETCS UCIIOIb30BATh THOKYIO
TPyOy KOJNTIOOMHIOBOI YCTAHOBKH.

Jl7151 yCIiemHoro nposeeHus pabot no OI13 Ha
CKBaKHMHE CJIEAYET IPEABAPUTEIBHO OTOUTD 32001,
MIPOBECTU T€O(PUIUIECKUE UCCTIEJOBAHUA U YTOUHUTD
napamMeTpsl pabOTEI CKBAKMHBL TaKKe HEOOXOIUMO
MIPOBECTHU PAAJT KOHTPOJIBHBIX 3AMEPOB — 1eO6UTA,
TPYOHOT'O U 3aTPYOHOT'O AABJIEHUH, OTOOPATD OT IBYX
JIO TPEX MPOO IIACTOBOIO (PIIION/IA, ONIPEACTUTD
CTENEHb OOBOAHEHHOCTU NTPOAYKIIUH [3].

B cirydae HEOOXOTMMOCTH MOCJIE 3aBEPIICHUA
HOAT'OTOBUTENBHBIX PAOOT CKBAXKUHY IVIYHIAT C
MOMOIIBIO KOJITIOOMHT'OBOM YCTAHOBKU. OJJHAKO
JUIS YCIIENTHOCTH U 3(P(PEKTUBHOCTH MOCIEYIOMEN
OI13 npeanoYTUTENbHEN IVTYIIIEHHUE CKBAKMHBI HE
TIPOBOJIUTH, 4 BCE paOOTHI IPOBOAUTD B I'A30BOH CPEJIE.

O6bEM PACTBOPA KUCJIOTHI MM HIEJIOUH (V, M?)
ONPEAEIAETCI OOBEMOM CKBAXKUHBI B UHTEPBAJIE
OPOAYKTUBHOIO ILJIACTA:

V=0,785- D2, - (h+20) - 0,785 - d? -(h+20), (1)

rae h — TonmuHa UHTEPBAIA NEPMOPALINH, M;
D,y — BHYTPEHHUM JUAMETP 3KCIUTYaTAIIHOHHOM
KOJIOHHBI, M; d,;— HAPYKHBII IMAMETP I'MOKOM TPYObl
(I'T),m.

TexHonornueckut npouecc OIl3 pekoMeHayeTCs
NPOBOAUTD C UCTIOIb30BAHHUEM PACTBOPOB
COJISTHOY KMCJIOTBI JIH [NTMHOKUCJIOTHI [4]. O6beM
34KA4YMBAEMOI'O KUCJIOTHOI'O pacTBopa i OI13
ONPEAEIAETCA PAANYCOM INTAHUPYEMOT'O BO3IEUCTBUSA
U cocTasnaeT oT 0,4 1o 1 M®> Ha 1 M a(pPEKTUBHOI

nepOPUPOBAHHON TOMIIUHEI (CM. TA0IUILY 1). }

E.B. Hanuxapoeckuii (6 cunem) u/l.A. Kycmoiues
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Oo0cyacoenue pe3yrsmamos onvima
Discussing test results

Ta6ﬂug_a 1 — 3asucumocms 00eMHOZ0 Pacx00a peazenma Ha eOUHUY) MOAUUHDBL HAACIA O PAOUYCOE 00padomKu

npusa

OUHOU 30HbL NPU PASAUYHOIL NOPUCTOCTIU 20PHOU NOPOOBL

Table 1 — Relationship between the volume flow rate of the reagent per unit of formation thickness and the range of
bottom-bole treatment at various rock porosities

Paouyc
oopabomiKi, m

Ob6sem peazerma (M>) npu pasiuyuroti nopucmocmu (%) nopoo
Reagent volume (m°) at various rock porosities (%)

technologies

Treatment range, m 23% 27%
1 2 3 4 5 6 7 8 9
05 0,10 0,11 0,13 0,15 0,16 0,18 0,19 0,21
0,6 0,14 0,17 0,19 0,21 0,23 0,26 0,28 0,30
0,7 0,20 0,23 0,26 0,29 032 0,35 0,38 041
08 0,26 0,29 0,34 0,38 042 046 0,50 0,54
0,9 0,33 038 043 048 0,53 0,58 0,64 0,68
1,0 041 047 0,53 0,59 0,66 072 0,78 0,84
1,1 049 0,56 0,64 0,72 0,72 0,87 091 1,02

IIpoooascenue maoauywst / Table continued —»
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1 2 3 4 5 6 7 8 9
12 0.59 068 077 086 095 1,04 108 113
13 0,69 0,79 0,90 1,00 1,11 1,22 132 143
14 0,80 0,92 1,04 1,17 1,29 141 1,53 166
15 092 1,06 1,20 134 148 1,62 1,76 1,90
16 1,00 1,20 136 152 168 1,84 2,01 2,17
17 1,18 136 1,54 172 1,90 2,08 2,26 245
L8 1,32 1,52 1,73 1,93 2,13 233 2,54 2,74
19 147 1,70 1,92 2,15 238 2,60 283 3,06
20 1,63 189 2,13 238 2,63 289 3,14 339
2,1 1,80 2,07 235 2,68 2,90 318 346 373
2,2 1,97 2,27 2,58 2,88 3,19 349 3,80 4,10
23 2,16 2,49 2,82 3,15 349 382 4,14 448
24 235 2,71 3,08 343 3,80 4,16 4,52 4,88
25 254 2,94 333 373 4,12 4,51 4,90 5,30
26 275 318 3,61 4,03 446 488 533 5,52
27 2,97 343 3,89 4.36 4,80 5,26 5,72 6,18
28 3,20 3,69 4,18 4,68 5,17 5,66 6,15 6,64
29 343 395 449 5,02 5,54 6,07 6,60 713
30 367 4,23 4,80 537 593 6,50 7,06 7,03
3.1 392 4,52 5,13 5,73 6,34 6,94 7.54 815
32 417 482 547 6,11 6,75 7.39 8,04 8,68
3a1aBIMBAHUE KUCIOTHOT'O PACTBOPA B IIJIACT make check runs of the well flow rate, tubing and
HPOBOJIUTCS C IOMOIIBIO IEMEHTUPOBOYHOT'O UJIU annular pressure; to take two or three samples of
KHUCJIOTHOT'O arperara. formation fluid; to determine the water cut [3].
OI13 KUCTOTHBIMH PACTBOPAMU IO/ IABJICHUEM If necessary, after preparatory work is completed
IPUMEHSIETCS B CJIAOOIPOHHUILAEMBIX IOPOJIAX U JJIs the well is killed using a coil tubing unit. However,
YBEJIMYEHM A 30HBI IPOHUKHOBEHH A KUCJIOTHOTO for subsequent BHT to be successful and efficient
pacTBOpA B I14CT. Ilepes MpoBEICHUEM PAbOT IO it is preferable not to kill the well but to perform
KUCJIOTHOU WM IIEJIOYHOU OOPAO6OTKE CIIEYET all operations in gas environment.
MIPOBECTH OCMOTP (POHTAHHOM AaPMATYPBI, OOBA3ATh The volume of the acid or alkaline solution
YCTBE CKBAXKUHBI I10 CXEME, IPUBEICHHOM HA PUCYHKE 1, (V, m?) depends on the volume of the well in the
OIIPECCOBATH HATHETATENBHYIO IMHHIO. productive formation interval:
Cxema MpOoBEACHUS PabOT COCTOUT B CJICTYIOIICM.
Ha 3ar1yneHHOM CKBAXKUHE, BBIIIEICH U3 V=0,785-D° - (h+20)-0,785-d?  -(h+20), ()
CTPOUTENBCTBA WJIM U3 KAITHUTAJIBHOTI'O PEMOHTA,
OPOBOAAT OCMOTP (POHTAHHOM APMATYPBHI, where h is the depth of the perforation interval,
OOBSA3BIBAIOT YCThE CKBAKUHBL CITYCKAIOT THOKYIO m; D, isthe internal diameter of the production
TPyOy B CKBAXKUHY U IPOBEPAIOT HAJTUYNE string, m; d_, is the external diameter of the coil
[UPKYJIAILIUA B CKBAKUHE ITyTEM IIEPEBO/IA €€ HA tubing (CT), m.
PaboTy MO KOJNBLIEBOMY IIPOCTPAHCTBY MEX/y THOKOM During the technological process of BHT it is

52 Ne 3 (045) Cenrsa6ps / September 2013



1 - emMKoCmb O KUCAIOMHOZ0 PACMEoPa; 2 — emKxocms 01
NPO0ABOUHOL HCUOKOCMU; 3 — HACOCHBLH azpezam; 4 — ycmbe
CKEANCUHDL; 5 — KONMIOOUH2Z06dA: YCMAHOEKA; 6 — (paKenvHansunua

Pucynox 1 - IIpunuyunuaisnan cxema 008:a3Ku CKEANCUHBL
% 000PYyO08aHUA NPU KUCIOMHOU O0pabomKe naacma

1 - container with acid solution; 2 - container with flushing liquid;
3 - pumping unit; 4 - wellbead; 5 — coil tubing unit; 6 — flare line

Figure 1 — Schematics of well and equipment connections
Jor acid formation treatment

TPy6OI 1 TU(PTOBON KOJIOHHOM.

IIpu criynmeHHOM THOKOM TPyOe Ha 2—5 M HUXKE
06pabaThIBAEMOTIO UHTEPBAJIA CKBAXKUHY IIPOMBIBAIOT
TEXHUYECKOH BOJIOH, 00Pa6OTAHHON NOBEPXHOCTHO-
AKTHUBHBIM BEIIECTBOM U TUPOPOOHU3UPYIOIHUMU
JI06ABKAMU C LIEIBIO CHUKEHUSI KOPPO3UHU
obopyaoBaHusl. 11l 06€CIeYeHNs BHIHOCA KPYITHBIX
YACTUL U3 CKBAXKUHBI TEXHUYECKYIO BOAY 3aI'yIIAIOT
2%-M pacTBOPOM KapboMeTuinesoao3sl (KMLD) [5].

I1pu OTKPBITOM 3aTPYOHOM IPOCTPAHCTBE B
TUOKYIO TPYOY 3aKA4YUBAIOT PACYETHOE KOJIMYECTBO
KHUCJIOTHOTO WJIH IIEJIOYHOTO PACTBOPA U
MPOJABIUBAIOT IO MHTEPBAIA HEPHOPALTUN
NPOJABOYHON KHUIKOCTBIO. CKOPOCTD 3aKAYMBAHUA
JIOJIKHA OBITh MUHHMAJIBHOM (JO 2 JI/C). 3aKPBIBAIOT
3aTPYOHYIO 34IBUXKKY U IPOJABIUBAIOT PACTBOP B
MJIACT MIPOAABOYHOM KUJKOCTBIO.

O6bEM NPOAABOYHOIM JKUJIKOCTU ONPEAEIAECTCA MO

dopmymam:
V=Vt Vo, 2

rae V — 06beM IPOJABOYHOM JKUAKOCTH, M3,

% 3.
Vi — 06'bEM KOJIOHHBI TUOKOU TPYOBI, M%;
Vs, — O6'bEM OOBA3KHU HA YCTBE, M.

Vi =0785d, -1, 3)

rae / — jmHa rTM6Koi Tpy6Obl, M; dy), — BHYTPEHHUMI
JUAMETP I'HOKOM TPyObL, M. }

technologies

recommended to use hydrochloric acid solutions
or mud acid [4]. The volume of the injected acid
solution for BHT depends on the range of the
anticipated treatment and is 0.4 to 1 m? per 1 m
of effective perforated depth (see Table 1).

Acid solution squeezing is performed using
a cementing or acid pumping unit.

Pressure BHT using acid solutions is applied
in low-penetration formations and to increase
the zone of penetration of the acid solution into
the formation. Before starting acid or alkaline
treatment operations it is necessary to inspect the
X-mass tree, to tie in the wellhead according to the
schematics shown in
Picture 1, to pressure test the delivery line.

The operational procedures is as follows. First,
inspection of the X-mass tree is carried out and
wellhead connections are set up at the killed
well recently constructed or repaired. Then the
coil tubing unit is lowered into the well and
circulation in the well is checked by operating it
in the annulus between the coil tubing and the
production string.

If the coil tubing is 2 to 5 m lower than the
interval under treatment, the well is flushed with
service water treated with surface-active reagent
and water repellents to reduce corrosion of the
equipment. To ensure discharge of large particles
from the well the service water is densified with a
2% solution of carboxymethyl cellulose (CVC) [5].

In case of open annular space an estimated
amount of acid and alkaline solution is injected
into the coil tubing and squeezed as far as the
perforation interval using displacement fluid.
The injection rate should be minimal
(up to 2 1/sec). The casing valve is then shut and
displacement liquid is used to squeeze the solution
into the formation.

The volume of the displacement fluid is
calculated using the following formulas:

V = VCT + Vconn., (2)
where V is the volume of the displacement fluid,
m? V., is the volume of coil tubing, m?

V_.un 1S the volume of wellhead connection, m?.

V., =0785-d? -/, 3)

where /is the length of the coil tubing, m;d,
is the internal diameter of the CT m.

The rate of solution squeezing into the
formation should be as high as possible. The
injection pressure should not be higher than the
hydraulic fracturing pressure and the volume of
the acid solution for BHT depends on the range of
the expected treatment (see Table 1). }
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CKOpOCTDb IPOJABIMBAHUSA PACTBOPA B IIACT
JIOJI?KHA OBITh MAKCUMAIBHO BO3MOXHOM. /laByieHue
3aKa4YMUBAHHA HE JOJIKHO IIPEBBIIIATD JABJICHUSA
TUIPOPA3PHIBA IJIACTA, 4 OOBEM KMCJIOTHOI'O PACTBOPA
i O3 onpezesnseTcs paguyCcoM INIAHUPYEMOI'O
BO3JECUCTBUA (CM. Ta6u1Ly 1).

J1J151 KOJIIEKTOPOB IOPOBOT'O THIA OOBEM
KHUCJIOTHOI'O PACTBOPA [J11 3AKAYHMBAHUSA B
NPHU3A00MHYIO 30HY IIJIACTA ONPEIEAETCA IO

(dopmyie:
v=rn(R?-1) -K,-h, @)

rie V — 06'beM 3aKaYUBAEMOM KUCJIOTHI, M%; R —
paauyc 06paboTKHU, M; I — PAJNYC CKBAXKMHBL, M; K| —
CpEeHSAS OTKPBITAS [IOPUCTOCTD, IO, h — TOMImMHA
06pa6bATHIBAEMOM YACTH IJIACTA, M.

17151 KOJIEKTOPOB TPEITUHHO-TIOPOBOTO TUTIA
06BEM KUCJIOTHOTO PACTBOPA 15 3AKAUHUBAHHU S
B IPHU3200MHYIO 30HY IIJIACTA OIIPE/IETISICTCS IO

dopmyie:
v=942-(R*~r)-n-h-3, ©)

e n — Irycrora TpeimuH 1/m; § — paCKpbITOCTD
TPEIINH, M.

[TapameTphl N U § ONIPEACTIAIOTCA HA MATPULIAX
HOPOJbI, U3TOTOBJIEHHBIX U3 KEPHA IPOAYKTUBHOT'O
IUIACTA, T7IE TIPOBO/SITCSI OOPABOTKH CKBAXKUH [O].

B manHOM ci1y4yae KMCIOTHBIN COCTAB BUXKETCA
10 CUCTEME TPELIUH.

ITocsie npOAABIUBAHNA KUCJIOTHOI'O PACTBOPA B
NpU3a60MHYIO 30HY CKBAXKUHY OCTABJIAIOT HA BPDEMS
PEAKLIN KMCIOTHOI'O COCTABA C KOJIbMATHUPYIOINMU
YACTUILAMH, HAXOJAIUMUCS B TPU3AO0HHON 30HE.
3aTeM CKBAKHHY IIPOMBIBAIOT IIPOMBIBOYHOI
JKUJKOCTBIO, OCBANBAIOT, IIOCJIE YET'O U3 CKBAKHHDI
U3BJIEKAIOT 'HOKYIO TPYOy, OTPA0ATHIBAIOT HA
(PaKeETBHYIO IMHUIO IS YIAJIEHUS IPOJTYKTOB
peakuum.

B cirygae HEBBIXO/1a CKBAKMHBI HA IPOEKTHBINA
PEXUM IPOBOAAT NOBTOPHYIO UHTEHCU(MDHUKAITUIO
6e3 mymenus. [Ipu 3ToM paboThI TPOBOAATCA 1O
CX€ME, AHAJIOTUYHOMH BBIIEONTNCAHHON. [TpoBOAATCA
HOATOTOBUTEIbHBIE PAOOTHL, TOTOBUTCS HEOOXOAUMOE
KOJIMYECTBO KUCJIOTHOI'O WJIX WIEJIOYHOI'O PACTBOPA
Jut OI13. 3aTeM CITyCKaIoT rUOKyIO TPyOy HA 2—3 M
HUKE OOpa0aATBIBAEMOI'O HHTEPBAJIA IEPHOPALTUN.
IIpopaBIMBaIOT KUCIOTHBIA WU IEJIOYHOM
PacTBODP B IUIACT IIPOJABOYHOM KUJIKOCTDIO,
CKBA’KUHY 34KPBIBAIOT HA pearuposaHue. ITocne
3aBEPUICHUSI BDEMEHHU PEAKIIUU BbI3bIBAIOT [IPUTOK
U OTPAOATHIBAIOT CKBAXKMHY Ha (DAKEJI C YJAJICHUEM
MIPOAYKTOB pEAKLUU. [lajiee U3BJICKAIOT THOKYIO
TPyOy U3 CKBAKHUHBI M [IPOMBIBAIOT €€ IIPOMBIBOYHON
SKUJTKOCTBIO.

715 CEJIEKTUBHOI'O BO3AEUCTBHA HA KOHKPETHBIN
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For porous type reservoirs the volume of the
acid solution to be injected into the bottom-hole
formation zone is determined by the following
formula:

v=n(R*-1) - K -h, @

where V is the volume of the injected acid, m% R is the
range of treatment, m; r is the well radius, m; is the
average open porosity, parts; K is the thickness of the
formation under treatment, m.

For fractured-porous type reservoirs the volume
of the acid solution to be injected into the bottom-
hole formation zone is determined by the following
formula:

v=942-(R*~r) *n-h-3, ©)

where n is the crack thickness 1/m; 8 is the openness
of fractures, m.

Parameters  and are determined using the
groundmass of rock produced from the core sample
of the production formation where well treatment is
carried out. [6]. In this case the acid solution moves

1 - axcnyamayuonnaa KONOHHA; 2 — MUPmMOo6asn KONIOHHA;

3 - 2ubKaa mpyoa; 4— nadyenoii naxep; 5 — nepgopuposannan mpyoa;
6 — unmencudpuyupyemusiii naacm; 7 — Hady6éHoI naxep-npooxa;

8 — npodyxmuenwili nracm

Pucynox 2 — Cxema cenreKkmueHol KUciomuot oopadbomxu
NPOOYKMUBHBILX NAACINOE 2A30K0OHOCHCAMMHBLX CKEANCUH
nPu NOMOUU KOAMIOOUHZOB01LYCMAHOEKU
CUCNONB306AHUCM HAOYEHBIX NAKEPOE

1 - production string; 2 — tubing string;

3 - coil tubing; 4- inflatable paker; 5 — perforated pipe;
6 - stimulated formation; 7 - inflatable plug paker;

8 — production formation

Figure 2 - Schematics of selective acid treatment
of production formations of ,ias-condensate wells using
a coil tubing unit and inflatable pakers



OPOAYKTUBHBIN IUIACT IPEAYCMATPUBAETCS
YCTAHOBKA B COCTABE 'MOKOI TPYOBI ABYXITAKEPHOH
KOMIIOHOBKH, IIO3BOJISIOMIEN 3AKAYUBATh KUCJIOTHBIH
WJIU IIETOYHON PACTBOPHI Yepe3 NEPPOPHUPOBAHHYIO
TPyOy, PACTIONOKEHHYIO MEXK/Y BEDXHUM HA/TYBHBIM
MAKEPOM M HYPKHUM HaJyBHBIM ITAKEPOM-IIPOOKOI
(PUCYHOK 2).

INocie nomyYeHus: yCTOMYUBOIO IPUTOKA U
3aBEPLICHUS OTPAOOTKU CKBAXKUHBI IPOBOASAT
HEOOXOAUMBIE THAPOAUHAMUYECKUE UCCIIEJOBAHM,
4 MIOCJIE BBIXO/1a CKBA’KMHBI HA IPOEKTHBIA PEXKUM €€
BBOJSIT B OKCILIYATAIIHIO.

JlaHHBIN OJXOJ, K BOCCTAHOBJIEHUIO
OPOAYKTUBHOCTH CKBAKWH HA 3ABEPIIAIONIEH
CTaJ iU Pa3pabOTKU MECTOPOXKIAECHUN B yCIOBUAX
AHOMAJIBHO HU3KHUX IIJIACTOBBIX JJABJICHUNA
HauO0JIe€ ONTUMAJIBHBIN. IMEHHO ITO TAKOMY
NYTH Pa3padbaThIBAIOTCSA HOBBIE TEXHOJIOTUH
MHTEHCU(PUKALTNY IPUTOKA HA MECTOPOXKIECHUAX
3anagHoit CHO6MpPH: CEJIEKTUBHO HATIPABJIECHHBIE,
0€3 MIyIMEHN C IPUMEHEHUEM THOKON TPYObI
KOJITIOOMHTOBOM YCTAHOBKH, C UCIIOJIb30BAHUEM
MAKEPHOT'O OO0OPYIOBAHUS. ©
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technologies

along the fracture network.

After the acid solution is squeezed into the
bottom-hole zone, the well is abandoned for the
period necessary for the acid solution to react
with colmatage in the bottom-hole zone. Then the
well is flushed with flushing fluid and tested after
which the coil tubing is removed from the well
and the well is burned off using the flare line to
remove the reaction products.

In case the well fails to reach the design
conditions, a second stimulation is performed
without Killing the well. Is this case the operations
are carried out according to the above procedure.
Preliminary work is carried out and the necessary
amount of acid and alkaline solution for BHT is
prepared. Then the coil tubing are run into the
well 2—-3 m lower than the perforation interval
under treatment. The acid or alkaline solution is
squeezed into the formation using displacement
fluid and the well is abandoned for the duration
of the reaction period. After the reaction period is
over, inflow is induced and the well is burned off
using the flare to remove the reaction products.
Next the coiled tubing is removed from the well
and is flushed with flushing fluid.

For selective treatment of specific production
formation it is possible to use a double-paker
configuration in the coil tubing which allows
injecting acid or alkaline solution through the
perforated pipe located between the upper
inflatable paker and the lower inflatable plug
paker (Figure 2).

After sustainable inflow is achieved and well
flaring is completed, the necessary hydrodynamic
studies are carried out and when the well reaches
the design conditions it is placed on production.

This approach to improved oil and gas recovery
at the closing stage of oilfield development under
conditions of abnormally low formation pressure
is most appropriate. Such is the trend in the
development of new technologies of production
stimulation in Western Siberia fields: selective
directional, without Killing using a coiled tubing
unit, using paker equipment. @
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