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JIHUM U3 BAa’KHBIX METO/IOB YBEJINUYEHHU S

HePTEra300TAAYHU ABIACTCA (PU3UKO-

XUMUYECKOE BO3JEHCTBUE HA
OPOAYKTHUBHBIE IJIACTHI PACTBOPAMU KUCJIOT U
menoueit. B 3anagnort Cubupu Ha 60JIBITUHCTBE
HEPTAHBIX U FA30BBIX MECTOPOXKACHUI
IPU BBIXO/IE CKBAKUH U3 OYPEHUSA WU
JUIMTENIBHOT'O HAXOX/ICHUSA B 6€3/ICHCTBYIONEM
(pOH/IEe TPUMEHSIOT KUCJIOTHBIE OOPAOOTKU
NPU3A00NHBIX 30H IJIACT4, IOCJIE KOTOPBIX
CKBAKHHDBI BBOJAT B AKCILIyaTALIUIO [1].

OJIHAKO 4TOOBI JAHHBIE IPOIECCHI (PUBUKO-
XUMHUYECKOI'O BO3/ACHCTBHA HA IIJIACT UMEIN
BBICOKYIO 3(P(PEKTUBHOCTD, HEOOXOAHUMO
YUHUTBIBATH BEMECTBEHHBIN COCTAB IOPOJI-
KOJIJIEKTOPOB U TPOBOAUTD TEXHOJIOTUYECKUE
onepanyy Ha CKBA)KMHAX B COOTBETCTBHUU
C TEXHOJIOTHUAMH, PA3PAOOTAHHBIMH I
KOHKDPETHBIX MECTOPOXK/IEHUU U KOHKPETHOI'O
MNPOAYKTHUBHOTO I1acTa. Hecobmonenue aTux
YCJIOBHUH IPUBOAUT K HU3KOM 3(P(PEKTUBHOCTHU
JIAaHHOTO BUZA PA0OT, 2 TO U K OTPULLATETBHOMY
pE3YIIbTATY.

B HE(TENPOMBICIOBOU TPAKTUKE
NPHU yCTAHOBKE KUCJIOTHBIX BAHH
HUCIIONb3yeTCcA consanHas kucanora (HCI),
GTOPUCTOBOAOPOAHASA (IIJIABUKOBAA) KUCIOTA
(HF) nin ux cMechb — INIMHOKMCJIOTA, 4 IIPHU
YCTAHOBKE IIEJIOYHBIX BAHH — PACTBOP
TUAPOOKCHUAA HATPUSA (KAYCTUYECKOU COJbI
NaOH). IIpu YCTaHOBKE KUCJIOTHBIX BAHH
ucrnonbdyerca 15%-1 pacrsop HCI, a npu
YCTAHOBKE IIEJIOYHBIX BAHH — 15%-1 pacCTBOD
NaOH. Bpems yCTaHOBKH KUCJIOTHBIX BAHH
BAPBUPYETCA OT [ABYX /IO MIECTU YACOB,
IIEJIOYHBIE BAHHBI BBIJIEPKUBAIOTCA O 24 4 [2].
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hysico-chemical treatment of the productive

reservoirs with the acid and alkali solutions is

an important method of oil and gas recovery
enhancement. Bottomhole area acid treatment is used
in Western Siberia at the majority of oil and gas wells
right after drilling or after such wells have been idle for
along time. After the acid treatment the wells are put
into operation [1].

However, in order to make such physico-chemical
treatment highly efficient it is necessary to take into
account the material composition of the reservoir
formation and perform all the technological operations
at the well in full compliance with the technology
developed for each specific oil or gas filed and each
specific productive formation. Non-compliance with
the abovementioned requirements can lead to low
efficiency of such works, or to even negative results.

Usually hydrochloric acid (HCL), fluorhydric acid
(HF) or their mixture (mud acid) is used for acid baths
and sodium hydroxide solution (caustic soda NaOH)
is used for alkali baths. For acid baths we use 15%

HCl solution and for alkali baths we use a 15% NaOH
solution. The application time for acid baths is usually
from two to six hours, alkali baths — up to 24 hours [2].

In order to increase the efficiency of the bottomhole
treatment works and reduce their duration it is
recommended to use a coiled tube instead of
conventional wash pipes.

To make bottomhole treatment works successful it
is required to measure the total well depth, conduct
geophysical studies and clarify well operation
parameters. It is also necessary to perform a set of
check measurements: measure well flow rate, tubing
pressure, annulus pressure, take 2—3 samples of the
reservoir fluid, and determine water cut of the well
production [3].




151 moBBIIEHN A 3(PPEKTUBHOCTU PA6OT
0 06paboTKE Npu3a60riHON 30HbI (OI13) 1
CHMKEHHIO UX MTPOJIOJIKUTEIBHOCTH BMECTO
ITPOMBIBOYHBIX TPYH, CITYCKAEMBIX C TTOMOIIBIO
MHOJ'bEMHBIX ATPETATOB, PEKOMEHYETCS
HCIIOJIb30BATb THOKYIO TPYOy KONTIOOMHIOBO
YCTAHOBKIL

Jl71s1 yCIIENTHOTO NPOBeAeHUs paboT no OI13
Ha CKBXUHE CJIEAYET IIPEABAPUTEIBHO OTOUTD
32600, IPOBECTHU I'eO(PU3UUECKUE UCCIEIOBAHUS
U YTOYHHUTB I1APAMETPBI PA6OTHI CKBAKITHBI.
Tax>ke HEOO6XONIMO ITPOBECTH Psifi KOHTPOIBHBIX
3aMEPOB — A€O6UTA, TPYOHOTO U 3aTPYOHOTO
JIaBJIEHUN, OTOOPATD OT ABYX 10 TPEX P06
MJIACTOBOTO (PJIIOUA, ONIPEJETNUTD CTENIEHD
OOGBOJHEHHOCTHU NPOAYKIINH [3)].

B cirygae HEOOXOAMMOCTH MOCJIE 3ABEPIICHUA
ITO/I'OTOBUTEIBHBIX PA6OT CKBAXKUHY ITTyIIAT
C IIOMOMIBIO KONTIOOUHIOBOI YCTAHOBKU.
OJIHAKO 151 yCIEMHOCTU U 3(PPEKTUBHOCTU
nocuaenyomert O3 npeanovyruTenbHeEE
IJIVIIIEHUE CKBAKHUHBI HE IPOBO/INTE, 4 BCE
PaboThI IPOBOAUTH B T'A30BOU CpPEIE.

O6beM paCTBOPA KUCJIOTHI WX Iies104u (V, M?)
orpejensieTcs 06’bEMOM CKBAKMHBI B UHTEPBAJIE
MIPOAYKTHUBHOI'O IVIACTA:

V=0,785-D%,-(h+20) - 0,785-d?-(h+20) (D)

rae h — TonmuHA UHTEPBAJIa IepPOPaALINH, M;
Dy, — BHYTPEHHHUIT JUAMETP SKCIUTYATAITUOHHOM
KOJIOHHBI, M; d,— HAPY>KHBI AUAMETP IUOKOM
Tpy6HI (I'T), M.

TexHonorudeckut npoiiecc OI13
PEKOMEHYETCS IPOBOAUTD C UCIIOIb30BAHUEM
PaCcTBOPOB COJITHOU KHUCJIOTHI UJIU
IJIMHOKUCJIOTHI [4]. O6'bEM 3aKAUHUBAEMOI'O
KHUCJIOTHOTO pacTBopa Ay OI13 onpeaenseTcs
paguyCcoM JIAHUPYEMOTO BO3JICICTBUS U
cocrasiseT oT 0,4 1o 1 M* Ha 1 M a(pPEKTUBHON
nep@OpHUpPOBAHHON TONIIMHEL (Tabnu1a 1).

3a/1aBIMBAHNE KUCTOTHOTO PACTBOPA B ILIACT
OPOBOJUTCS C TOMOHIBIO IIEMEHTUPOBOYHOTO
WU KUCJIOTHOT'O arperara.

OI13 KMCJIOTHBIMHU PACTBOPAMH IO/, JABJICHUEM
MIPUMEHSIETCA B CJIAOONIPOHUIIAEMBIX TOPOAAX
U 17151 YBEJIMYEHU S 30HBI IPOHUKHOBEHHU
KHUCJIOTHOI'O PacTBOPA B IIACT. [lepen
MIPOBEJEHUEM PA6OT IO KUCIOTHON NN
IIEJIOYHOH OOPabOTKE CIIEAYET IIPOBECTHU
OCMOTP (POHTAHHOU APMATYPBI, OOBA3ATb YCTHE
CKBA’KUHBI 110 CXEME, IIPUBEJACHHON HA PUCYHKE 1,
OIPECCOBATh HATHETATEBHYIO JIMHUIO, }

technologies

If necessary, after completion of the preparatory
works the well can be killed using coiled tubing unit.
However, in order to make the subsequent bottomhole
treatment more successful and efficient it is preferable
not to Kill the well, and conduct all the works in
gaseous medium.

The volume of acid or alkali solution (V, m3) is
determined by the well volume in the productive
formation interval:

V=0,785-1D% - (h + 20) - 0,785-OD? -(h+20) (1)

where h — perforation interval thickness, m;
ID — production string inside diameter, m; OD — coiled
tube outside diameter, m.

It is recommended to use hydrochloric or mud acid
solutions for bottomhole treatment [4]. The volume of
the acid solution to be injected into the bottomhole
area is determined by the estimated radius of action
and is usually 0.4 to 1 m? per 1 meter of perforated
interval (Table 1).

Acid pumping unit or cementing unit are usually
used to inject acid solution into the formation.

Pressure acidizing is used in low-permeable rocks
and in order to expand the zone of acid solution
penetration into the formation. Before acid or
alkali treatment it is necessary to inspect wellhead
equipment, pipe the wellhead as shown in figure
1 and pressurize the injection line.

The sequence of operations is as follows. At a killed
well after construction or workover, inspection of
the wellhead equipment and piping of the wellhead
is conducted. Then a coiled tube is run into the well
and well circulation is tested by operating the well
via annular space between the coiled tube and the
production string.

With the coiled tube inside the well at the depth
of 2—5 meters below the to-be-treated interval the
well is washed out with service water treated with
surface-active agent and water-repellent agent in order
to reduce equipment corrosion. To ensure removal
of large particles the water is thickened with a 2%
solution of carbon-methyl cellulose [5].

With the annular space open the estimated amount
of acid or alkali solution is injected into the coiled tube
and then squeezed to the perforation interval with
the displacement fluid. The speed of injection shall be
minimal (up to 2 liters per second). Then
the casing valve is closed and the acid or alkali
is squeezed into the formation with the help of
displacement fluid.

The volume of displacement fluid can be determined
by the following formulas: }
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Tabruyal — 3a6UCUMOCMb 00BEMHO20 PACX00a PeazeHma Ha eOUHUNY MOSUUHBL NAACA
om paouycos oopadbomxu nPu3adotinol 3016l NPU PAIAUUHOT ROPUCIOCIU 2OPHOTE NOPOOBL

Table 1 — The volume of agent per unit of formation thickness depending on the required radius of bottomhbole
area treatment and rock porosity

Paouyc Oo0sem peazenma (M) npu paaruunori nopucmocmu (%) nopoo
o6padomxu, » Volume of agent (m?) at different rock porosity (%)
Treatment radius,

" 13% 15 % 17 % 19% 21% 23% 25% 27 %
1 2 3 4 5 6 7 8 9
0.5 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 0,29 032 035 038 041
0,8 0,26 0,29 0,34 038 042 046 0,50 0,54
0,9 033 038 043 048 0,53 0,58 0,64 0,68
1,0 0,41 047 0,53 0,59 0,66 0,72 0,78 0,84
1 049 0,56 0,64 0,72 0,72 0,87 0,91 1,02
12 0,59 0,68 077 0,86 0,95 1,04 1,08 113
13 0,69 0,79 0,90 1,00 1,11 1,22 1,32 143
14 0,80 0,92 1,04 117 1,29 1,41 1,53 1,66
15 0,92 1,06 1,20 1,34 148 1,62 1,76 1,90
1,6 1,00 1,20 136 152 1,68 1,84 2,01 2,17
.7 118 136 1,54 172 1,90 2,08 2,26 245
18 1,32 1,52 1,73 1,93 2,13 233 2,54 2,74
19 1,47 1,70 1,92 2,15 238 2,60 2,83 3,06
2,0 1,63 1,89 2,13 238 2,63 2,89 3,14 3,39
2,1 1,80 2,07 235 2,68 2,90 3,18 346 3,73
22 197 227 2,58 2,88 3,19 349 3,80 4,10
23 2,16 249 2,82 3,15 349 3,82 4,14 448
24 235 2,71 3,08 343 3,80 4,16 4,52 4,88
25 2,54 2,94 333 3,73 4,12 4,51 4,90 5,30
26 2,75 3,18 3,61 4,03 446 4,88 533 5,52
27 2,97 343 3,89 436 4,80 526 572 6,18
28 3,20 3,69 4,18 4,68 5,17 5,66 0,15 0,64
2,9 343 3.95 449 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 5,73 634 6,94 754 815
3,2 4,17 4,82 547 6,11 6,75 739 8,04 8,68
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Cxema IPOBEIEHUS PA6OT COCTOUT B
caenpyoomeM. Ha 3ar1ymeHHON CKBAXKUHE,
BBIIIEAIIEN U3 CTPOUTEIBCTBA UIH U3
KaIIUTAJIBHOI'O PEMOHTA, IPOBOAST OCMOTP
(POHTAHHOM APMATYPBI, OOBA3BIBAIOT YCTHE
CKBAKHMHBL CIYCKAIOT THOKYIO TPYOY B CKBAXKUHY
U IPOBEPSAIOT HAJTUYUE UPKYJIAIUN B CKBAXKITHE
yTEM IIEPEBOZA €€ HA PAOOTY IO KOJIBLIEBOMY
IPOCTPAHCTBY MEXy THOKOU TPYOOH U
JIU(PTOBOM KOJIOHHOM.

IIpu criymeHHOU rU6KOU Tpybe HA 2—5 M
HIKE 06Pa6ATBIBAEMOTO MHTEPBAIA
CKBAKHHY [IPOMBIBAIOT TEXHUYECKOMN BOLOMH,
06pabOTAHHON NOBEPXHOCTHO-AKTUBHBIM
BEMIECTBOM U THPOPOOUZUPYIOIUMHU
JIOO6ABKAMH C 1IEIBIO CHUKEHUA KOPPO3UH
060pyRoBaHU. [I/1s1 06€eCIeYeHN s BBIHOCA
KPYITHBIX YACTHI] U3 CKBA’KUHBI TEXHUYECKYIO
BOZY 3ar'ylaIoT 2%-M PACTBOPOM
Kap6oMeTuanenono3s (KMLD) [5].

I1pr OTKPBITOM 32TPYOHOM IPOCTPAHCTBE
B I'MOKYIO TPYOY 3aKA4HUBAIOT PACYETHOE
KOJIMYECTBO KUCJIOTHOI'O UJIA MIEJIOYHOTO
pPacTBOpPa M IPOAABIUBAIOT JO UHTEPBAJIA
nepdopanuu NPoAABOYHOM KUAKOCTBIO.
CKOpPOCTBD 34KAYMBAHUS JIOJKHA OBITH
MUHUMAJIBHOU (J10 2 J1/C). 3aKPBIBAIOT 3ATPYOHYIO
33/IBUJKKY M IPOJIABIMBAIOT PACTBOP B ILIACT
NPOJAABOYHOM KUJIKOCTBIO.

OO6bEM TPOAABOYHOM KUJKOCTHU OIPELEIISETCS
10 (popMysiam:

V=Vir +V, » 2

rae V — o6beM NPOAABOYHON JKMIKOCTH, M,

% 3.
Vi — OOBEM KOJIOHHBI I'HOKOM TPYOBI, M?;
V.5, — OO'beM OOBA3KH HA YCTHE, M.

Vi =0785-d2, 1, 3)

rae [ — pirHa rubKOA Tpyosl, M; dy, —
BHYTPEHHUU AUAMETP F'UOKON TPYOHL, M.
CKOPOCTB IPOJAABINUBAHUSA PACTBOPA B IIJIACT
JIOJIDKHA OBITh MAKCUMAJIBHO BO3MOMXKHOM.
JaBieHNE 3aKAYUBAHUS HE JOJIKHO IIPEBBIIIATD
JIaBJIEHUS THIPOPA3PBIBA IIJIACTA, A OObEM
KHUCJIOTHOTO pacTBopa s OI13 onpenensercs
paguyCcoM IJIAHUPYEMOTO BO3/ICHCTBUSA
(cMm. Tabmuny 1).
J17151 KOJLIIEKTOPOB IOPOBOT'O TUITA OO'BEM
KHUCJIOTHOT'O PACTBOPA /IS 3AKAYHUBAHUSA B
NPU3A00NHYIO 30HY IJIACTA ONPEAEIAECTCS 1O

dopmyie: }

technologies

-
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1 — emrocmbs 0150 KUCA0MHO20 PACmEopd;

2 — emrocms 01 BPOOABOUHOLL HCUOKOCIIL;
3 — HAcoCHbLIL azpe2am; 4 — YCmve CKBANCUMbL;
5 — KOMI0OUHZ06AA ) CINAMOBKA;

6 — PpaxenvHas MuHuUs

|=
|

1 — acid tank; 2 — displacement fluid tank;
3 — pumping unit; 4 — wellbead; 5 — coiled tubing unit;
6 —flare line

Pucynox 1 — IIpunyunuanisnan cxema o06:a3xu
CKEaANCUHBL U O00PYO08AHUA NPU KUCSIOMHOTL
o6pabomxe nracma

Figure 1 — Wellbead piping and equipment location
during acid treatment

V=V Ve @
where V — volume of displacement fluid, m?,

V., — volume of the coiled tube string, m?;

V iping — VOlume of the piping at the wellhead, m?.

Ve =0,785-1D%-1 )

where / — length of the coiled tube, m; ID — inside
diameter of a coiled tube, m.

The speed of acid or alkali squeeze into the
formation shall be maximum possible. The injection
pressure shall not exceed the hydraulic fracturing
pressure and the volume of acid meant for bottomhole
treatment is determined by the planned treatment
radius (see Table 1).

For porous reservoirs the volume of acid to be
injected to the bottomhole area is determined by the
following formula:

v=r(R?-12) K, -h, @
where V — the volume of the acid to be injected, m?;
R — treatment radius, m; r — well radius, m; K, — mean

open porosity, fractions; h — thickness of the treated
part of reservoir, m. }
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v=rn(R?-r) K, h, )

rne V — 06'beM 3aKaYNBAEMOI KHUCIOTHI, M?;

R — paguyc 06paboTKy, M; r — PaJUyC CKBA>KUHEL, M;

K — CpefHss OTKPBITAs IOPUCTOCTD, JOJIH;

h — TonmuHa 06PaA6ATHIBAEMON YACTH MJ1ACTA, M.
17151 KOJUIEKTOPOB TPEMUHHO-TTOPOBOTO THITA

06bEM KUCIOTHOT'O PACTBOPA JIJTSI 3AKAYUBAHUSA

B IPU3A60MHYIO 30HY IIJIACTA OIIPE/ICIISICTCS 10

dopmyie:
v=942-(R*~ 1)) *n-h-3, )

IA€ 72 — I'yCTOTA TPEIWH 1/M; J — PACKPBITOCTD
TPEMIUH, M.

[TapaMeTprl 72 U J ONIPEACHAAIOTCA HA
MaTPHULLAX TTIOPOJbI, U3TOTOBJIEHHBIX U3 KEPHA
OPOAYKTUBHOI'O IJIACTA, IE€ IPOBOJAATCS
06pabOTKHU CKBAKUH [6]. B mTaHHOM ciydae
KHMCJIOTHBIN COCTAB JJBHUIKETCS TIO CUCTEME
TPEMIUH.

ITocne NpoAABIUBAHUS KUCIOTHOTO
pacTBOpa B NPHU3a60UHYIO 30HY CKBAXKUHY
OCTABJIAIOT HA BPEMS PEAKIIUH KUCJIOTHOI'O
COCTAaBa C KONBbMATHUPYIOIUMHU YaCTUI[AMH,
HAXOJAIIMMHUCS B IPU3aO6ONUHONM 30HE. 3aTEM
CKBAKUHY IIPOMBIBAIOT IPOMBIBOYHON
JKUJIKOCTBIO, OCBAUBAIOT, IIOCJIE YETO U3
CKBA>KUHBI U3BJIEKAIOT THOKYIO TPYOYy,
OTPaOATHIBAIOT HA (PAKEBHYIO IMHUIO JIJIS
YAAJIEHUA IPOAYKTOB PEAKIIUH.

B ciryyae HEBBIXO/1A CKBA’KHUHBI HA
MPOEKTHBIN PEXUM ITPOBOAAT IIOBTOPHYIO
MHTEHCU(pUKAUIO 6€3 rymeHus. [1Ipu
3TOM PAOOTHI IPOBOJAATCA IO CXEME,
AHAJIOTMYHOM BBILIEOIIMCAHHON. [IpoBOAATCA
MHOATOTOBUTENBHBIE PA6OTHL, TOTOBUTCA
HEOOXOANMOE KOJIMYECTBO KUCJIOTHOI'O
WJIN IIEJIOYHOI'O pacTBopa g OI13. 3atem
CITYCKAaIOT THOKYIO TPyOy HA 2—3 M HUKE
00pabaTEIBAEMOI'0O HHTEPBAIA IEPHOPALIUH.
[IpoAaBINBAIOT KUCIOTHBIN WX IIEJTOYHON
PacTBODP B ILIACT NPOJABOYHOM XKUJKOCTBIO,
CKBA’)KUHY 34KPBIBAIOT HA pearuposanue. ITocie
3aBEPUIEHUA BDEMEHU PEAKIINU BBI3bIBAIOT
IPUTOK U OTPAOATHIBAIOT CKBAXKUHY Ha (PaKel
C yAaJIEHHUEM IPOAYKTOB Peakuu. Jlanee
U3BJICKAIOT I'MOKYIO TPYyOY U3 CKBAXKUHBI U
MIPOMBIBAIOT €€ IIPOMBIBOYHOH KHUJKOCTDIO.

1711 CEJIEKTUBHOT'O BO3/ICMCTBU S HA
KOHKPETHBIN IPOAYKTUBHBIN I171ACT
NPEAYCMATPUBAETCA YCTAHOBKA B COCTABE
T'UOKOU TPYOBI IBYXITAKEPHOUN KOMIIOHOBKHY,
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For fractured-porous reservoirs the volume of acid
to be injected to the bottomhole area is determined by
the following formula:

V=9,42-(R2—r2)-n-h-8, )

where 7 — fracture density 1/m; ¢ — fracture openness, m.
n and § parameters are determined by the rock
matrices, made of the core taken from the productive
reservoir where the treatment is to take place [0]. In this
case the acid is flowing via fractures.

After acid is squeezed into the bottomhole area we
wait for the acid to react with the colmatage particles
in the bottomhole area. Then the well is washed out
with a special washing fluid and completed. After that
the coiled tube is pulled out of the well and the well is
worked by flaring to remove reaction products.

1 — axcnmyamayuontan KOAOHHA; 2 — MgPhmoas KOJOHHA;
3 — eubras mpyoa; 4 — HaoyeHotl naxep; 5 — nepgopuposarrasn mpyoa;
6 — uHmMeHCUBUUUDYeMbILL NAACT; 7 — HAOYBHOLL naKep-npooKd;
8 — npooyKxmueHbLl naacm

1 — production string; 2 — lift string;
3 — coiled tube; 4 — inflatable packer; 5 — perforated tube;
6 — formation to be treated; 7 — inflatable plug packer;
8 — productive formation

Pucynok 2 — Cxema cenexmuenoil KUCI0MHOU
00padbomKu nPOOYKMuUGHsLX NAACINOE
2A30K0HOCHCAMMHBLX CKEANCUH NPU ROMOULUL
KOAMIOOUHZO0B801 YCIMAHOSKU

C UCNONBb306AHUCM HAOYEHBLX NAKEPOE

Figure 2 — Selective acid treatment of the productive
Jormations in gas condensate wells with the use of
coiled tubing and inflatable packers



MO3BOJISAIONIEH 3AKAUYUBATh KUCIOTHBIN NN
LIEJI0OYHOU PACTBOPHI Yepe3 NEPHOPUPOBAHHYIO
TPYyOY, PACIOTIOXKEHHYIO MEXAY BEDXHUM
HAalYBHBIM TAKEPOM U HUKHUM HA/IyBHBIM
MAKEPOM-IIPOOKON (PUCYHOK 2).

ITocne nomy4eHus yCTOHYUBOTO IPUTOKA
U 3aBEPIIEHUS OTPAOOTKU CKBAXKUHBI
OPOBOJAT HEOOXOANMBIE TUPOANHAMHUYECKUE
UCCIIENOBAHMS, 4 TTIOCJIE BBIXOZA CKBA’KMHBI HA
MPOEKTHBIN PEKUM €€ BBOJASAT B IKCILIYATALIUIO.

JaHHBINA DOAXO/I K BOCCTAHOBJICHUIO
OPOAYKTUBHOCTH CKBAXXUH HA 3aBEPIIAIOIEN
CTa/INU PA3PAOOTKU MECTOPOKIECHUN B YCIIOBUAX
4HOMAJIbHO HU3KUX MJIACTOBBIX JABJICHUH
Hanb60s1e€ ONTUMAJIBHBIA. IMEHHO ITO TAKOMY
OyTU Pa3padbaThIBAIOTCSA HOBBIE TEXHOJIOT MU
MHTEHCU(PHUKALTUHU IPUTOKA HA MECTOPOXKICHUAX
3anagHor CU6HPU: CEJIEKTUBHO HAIPABJICHHBIE,
0€3 ITTyHeHNs C IPUMEHEHUEM I'NOKOU TPYObI
KONTIOOMHI'OBOI YCTAHOBKH, C UCIIOJIb30BAHUEM
MAKEPHOTO O60PY0OBaAHUsL. ©
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If the well does not achieve the planned
performance, the repeated intensification operation
is done without well killing. The sequence of works
is similar to the previous case. Preparatory works are
performed; the necessary volume of acid or alkali
solution is prepared. Then a coiled tube is run into
the well to the depth of 2—3 meters below the to-be-
treated perforation interval. Then the acid or alkali is
squeezed into the reservoirs with the displacement
fluid and we need to wait for reaction to take place.
After the end of the reaction time the well is flowed
and worked by flaring to remove the reaction products.
Then the coiled tube is pulled out of the well and the
well is washed with the washing fluid.

If we need to have a selective treatment of the
specific productive formation, a special two-packer
unit is installed on the coiled tube. Such two-packer
arrangement allows injecting acid or alkali via a
perforated tube located between the upper inflatable
packer and the lower inflatable plug packer (Figure 2).

Once the well produces sustainable flow and the well
treatment operations are completed, the necessary
hydrodynamic studies are to be conducted. Once well
performance reaches a planned level, the well is put
into operation.

This is actually the most optimal approach to
restoration of well productivity at the final stages
of ailfield development and under abnormally low
reservoir pressures. Exactly in this direction all the
new technologies of production stimulation in
Western Siberia — selective technologies, technologies
without well killing and with the use of coiled tubing,
technologies with the use of packers — are developed. ©
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