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A30KOHJICHCATHBIE MECTOPOXKIECHU A 3a1aJHOM
CHUOHPU OTHOCATCS K MHOTOILJIACTOBBIM
MECTOPOXKJEHUAM [1], KOTOPBIE CJIOKEHDI
TEPPUTEHHBIMU OTJIIOKEHUAMH, UMEIOIUMHU
Pa3IUYHYIO IPOHUILIAEMOCTS. IIpn 06pabdoTKe
npu3a00nHON 30HHI I1acTa (OI13) Takux
MECTOPOXKIEHUI KUCIOTA IPEUMYIIECTBEHHO
[ONAa/Ia€T B HAUOOJIEE APEHUPOBAHHBIC U O60JIEE
MNPOHUIAEMBIE HHTEPBAJBL BCIenCcTBUE 3TOrO
OCTAJIbHBIE MEHEE TPOHUIIAEMBIE ITIACTHI
OCTAIOTCSI HEOOPAOOTAHHBIMH, TEM OOJIEE
OCTAIOTCSI HEOOPAOOTAHHBIMU TPEIIUHBI U ITOPEI
ITUX IJIACTOB. OTCEYEHHUE IITIACTOB IPYT OT pyra
MO3BOJIUT KHUCJIOTE U30MPATENBHO IPOHUKATD B
06pabaThIBAEMBIE MEHEE TPOHUIAEMBIE MHTEPBAJIHL,
TO €CTh OyJIeT HAOMIOAATHCA TIOUHTEPBAIbHA
OI13 UMEHHO TEX IJIACTOB, KOTOPbIE HYKIAIOTCA B
00paboOTKE.

Ha 3aBepiaromien CTajuu pa3paboTKU 3TUX
MECTOPOXKIEHUM, UMEIOINX AaHOMAJIbHO HU3KOE
mracrToBoe aasaenue (AHIT/) 1 1oCcTaTOYHO
OOJIBIIYIO CTENEHb OOBOJTHEHHOCTH 3aJIEXKU,
nposejaeHue OI13 yepe3 MIPOMBIBOYHBIE TPYOBI
MOCJIE ITIYIIEHUA CKBAXKUHBI 3ATPYJHEHO U HE
BCET/IA MOXKET OKA3aThCA 3(P(PEKTUBHBIM ITO
MPUYHHE JONOTHUTEIBHON KOJIbMATALUH I1JIACTA
(PUIBTPATAMHU KUJKOCTHU TIIYIIEHUA [2, 3].

IToaromy OI13 B 3TUX YCJIOBUAX
NPEAIIOYTUTENIBHEE OCYIIECTBIATD O€3 ITTyIIEHNA
CKB2)KMHBI ITyTEM 3aKAa4YUBAHUA KUCJIIOTHOI'O
COCTaBa 4yepe3 ruokyo Tpyoy (I'T) KonTIO6MHIOBOM
YCTAHOBKU [4, 5].

Hawn6oJsiee OnTuMaIbHbIM CIIOCOOOM OTCEUYECHU S
MJ1ACTOB IPYT OT Apyra B npouecce OI13 ABasoTCs
MAKEPYOIUE YCTPOUCTBA. OFHAKO TAKOH ClIOCO6
HMMEET CYIMECTBEHHBIN HEAOCTATOK, IIOCKOJIbKY
MAKEPYIOMIEE YCTPOUCTBO AOJKHO UMETD JUAMETD,
JOCTATOYHBIN JJI IIPOXO/IA €TO Y€PE3 BHYTPEHHIOIO
OJIOCTB IM(PTOBOM KOJIOHHBL ITpofizs uepes
JIMPTOBYIO KOJIOHHY, YCTPOUCTBO JOJIKHO
3aT€PMETU3UPOBATD IKCILIYATAITUOHHYIO KOJIOHHY,
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he gas condensate fields of Western Siberia

belong to multihorizon fields [1], composed

of terrigenous deposits with various degree of
permeability. During bottom-hole treatment BHT of
such fields the acid mainly gets into the most drained
and more permeable intervals. That is why less
permeable layers are not treated, especially the cracks
and pores of these layers. Separation of horizons
allows the acid penetrate into less permeable
intervals. Thus, each section of layers, which have to
be treated, will undergo BHT.

At the closing stage of developing such fields with
abnormally low formation pressure (ALFP) and a high
degree of field water cut, it is difficult to perform BHT
via wash pipes after well killing. It is also not always
efficient due to additional formation clogging with
killing liquids filtrates [2, 3].

In such conditions it is more preferable to
perform BHT without well killing, by pumping acid
composition via with a long-length flush-joint CT
unit (CTU) [4, 5].

The best way to separate horizons from each other
is to use packer devices in the process of BHT. Yet,
this method has a substantial disadvantage. The
diameter of the packer device should be enough for
its penetration through the internal space of the
tubing string. After it passes through the production
string, it is necessary to seal the production string,
which has a larger OD and close its flow area. That is
why the packer devices lifted into the well shall have
the elements capable of efficiently sealing such a large
annular space between the production string and
CTU, which is several times larger than the annular
space between the tubing spacer and CTU. [6, 7].

That is why a method, which allows cutting
productive layers from each other by a sand plug
inwashed in the wellbore, is more preferable and less
costly. One of such methods is a method of isolating
formation waters inflow licensed by the patent of the
RF Ne 2488962 [8].

The formations with multihorizon fields



HMMEIOMIYIO OOJIBIINUI BHYTPEHHUH AUAMETD,
IIEPEKPBIB €€ IIPOXOAHOE CEYECHUE, [I0ITOMY
CITyCKA€MBIE B CKBAKUHY MTAKEPYIOLUUE YCTPOUCTBA
JIOJKHBI UMETD YIVIOTHUTEBHBIE 9JIEMEHTHI,
CIIOCOOHBIE HAJIEXKHO 3aT€PMETU3UPOBATH

TAKOU OOJIBIION KOJIBIIEBOU 3230P MEXY
IKCIUTyaTAITUOHHOM KOJIOHHOM U I'T, BO MHOTO pa3

T PEBBIIAIONINI KONBIIEBOH 3230p MEXKAY TU(MPTOBOU
kosmoHHOM U I'T [6, 7].

IToaTOMY IPEAIOYTUTEIEH U MEHEE 34TPATEH
CIIOCOO6, MO3BOJAIONIUI OTCEYb TPOAYKTUBHBIE
MJIACTBL APYT OT IPYT'da HAMBIBAEMOU B CTBOJIE
CKBaKMHBI IECYAHOU MPOOKOU, HATIPUMED, KAK ITPU
U3O0JIALIMH IIPUTOKA IIJIACTOBBIX BOJ, 10 NATEHTY PP
Ne 2488962 [8].

I11aCTHI, CJIATAIONIUE MHOTOIIJIACTOBBIE
MECTOPOXKJEHUSA, UMEIOT PA3TUYHYIO
IIPOHULIAEMOCTD, 103TOMY OI13 3THX IJ1ACTOB
HEOOXOAMMO OCYIIECTBJIATH KUCJIOTHBIMU
COCTABAMH, NIOJOOPAHHBIMHU JIJI1 OOPabOTKU
KOHKPETHOTO IIJIACTA, HAIIPUMED, CONIHOMN
KHMCJIOTOH, INIABUKOBOM KMCJIOTOH, A3PUPOBAHHOM
YIVIEBOAOPOAHOU KMCIOTHOU 3MYIbCUEN U JPYTUMU
KHMCJIOTHBIMU pacTBopamu [1, 7].

3a pyoexom s OI13 HeTera3oBelxX CKBAKHUH
MPUMEHSAETCA TEXHOJIOT U, BKJIIOYAIONM A
3aKAYMBAHHUE U IPOAABINBAHUE B IJIACT CONAHON
KHCJIOTHI [9)].

B oTeuecTBEHHON NPAKTHUKE HANOO0JIEE YACTO
NPUMEHSETCS TEXHOJIOT U KUCIOTHOM OO6pabOTKU
MJIACTA IIyTEM 3AKAYMBAHUSA U IIPOAABINBAHUA
COJITHOU KHUCJIOTHI B IIJIACT 718 JOCTABKH €€ B
ob6pabareiBaeMbli nHTEPBAII [10].

HepocTaTkom 3THUX TEXHOJIOTUM SIBJISETCS
HepocTaTouHas apdexkruBHoCTh OI13
NPOAYKTHUBHOTO INIACTA, TEM 6OJIEE HECKOJIBKUX
MJIACTOB PA3JIMYHON IIPOHUIIAEMOCTH.

Jns nonnTepBanbHOU OII3 HEPTErA30BOMU
CKBAKMHBI IPUMEHAETCA TEXHOJIOT U, BKJIIOYAION A
OTCEYEHHE NTPOAYKTUBHBIX IIJIACTOB APYT OT APyra
MMAKEPYIOIHUMHU YCTPOHUCTBAMH 1 3aKAYUBAHHE
B 00pab6aTBIBAEMBIH IVIACT KMCJIOTHOI'O COCTABA
uepes I'T, pazpadorannas [I.A. KyCTBIIIEBBIM U JIP.
[11]. HegocTaTKOM NPENJIOKEHHONU TEXHOIOI NN
ABJIAETCA OOJIBIIAA TPYLOEMKOCTD IO OTCEYEHUIO
NPOAYKTHBHBIX IJIACTOB IPYT OT APyTIa U
HEJOCTATOYHASA 3(PPEKTUBHOCTb OOPAOOTKU
TPEMUHOBATO-TIOPOBOIO NPOAYKTHBHOI'O IJIACTA
B 44CTHU TpCHLI/IH n HOp, HMMCIONTUXCA B FOprIX
nopoaax I3IT.

C 1€JIBIO COKPANIEHNA 32TPAT HA IIPOBE/ICHUE
OI13 MHOI'OIUIACTOBBIX MECTOPOXKIEHUN ABTOPAMU
IIPEAJIOKEHA HOBAS TEXHOJIOIUS [12], 0CO6GEHHOCTHIO
KOTOPOM ABJSIETCS OTCEUYECHUE TPOAYKTUBHBIX
IUIACTOB JIPYT OT APYyTa IIYTEM HAMBIBAHUS B CTBOJIE
CKBAKUHBI IPONIMAHTOBBIX IPOOOK. 32 CYET ITOTO
OJTHOBPEMEHHO NOBBIIAETCA 3(PPEKTUBHOCTD
06pabOTKU TPEIIUHOBATO-TIOPOBOTO
MPOJAYKTUBHOI'O MJIACTA U CHIXKAETCSI CTOUMOCTD
PEMOHTA BCJIE/ICTBUE YCTPAHECHU S IPUMEHCHU S
JIOPOI'OCTOSIIUX NAKEPYIOMUX YCTPOUCTB, B 2

have different permeability, that is why BHT of

such formations should be performed with acid
compositions selected for treating specific horizons,
such as hydrochloric acid, hydrofluoric acid, aerated
hydrocarbon emulsified acid and other acid solutions
(1, 7].

Foreign operators perform O&G wells BHT with a
technology based on hydrochloric acid pumped and
pushed into the formation [9].

The domestic producers most frequently use
a technology of acid treatment of the formation
with hydrochloric acid pumped and pushed in
the formation for its further delivery to the treated
interval [10].

One of the disadvantages of this technology is poor
efficiency of the productive layer BHT, more over
when horizons have different permeability.

The interval BHT of an O&G well is performed with
a technology providing for separation of productive
layers with packer devices and pumping an acid
solution into the productive layer via a coiled tubing
unit. The technology was designed by a group of
researchers led by D.A. Kustyshev. [11]. One of the
disadvantages of the proposed technology is high
labor intensiveness of separating the productive
layers and poor efficiency of treating the fractured
and porous productive layers, especially in the area of
fractures and pores in the bottom-hole area rocks.

In order to cut the expenses on BHT of
multihorizon fields the authors suggested a new
technology [12] based on separating the productive
layers by inwashing the proppant plugs in the
wellbore. It raises the efficiency of treating the
fractured and porous productive layers and at the
same time brings down the service costs, as there is
no necessity in using expensive packer devices, many
of which are manufactured abroad.

The technology is implemented in O&G well of
multi-horizon fields equipped with production string
1 and tubing string 2 lowered till the top of the upper
formation in the following order.

At first (Figure 1) the wellbore, till the surface
of the productive layer 3, usually composed of low
permeable clay rocks with the permeability below
40 -10-% um?, is subject to proppant plug inwashing.
The plug 4 consists of a large piece of proppant, for
instance 6-10 mesh. (the diameter of the particle is
about 2 mm).

After that CTU 5 is lowered into the well, which
is still not killed, till the top of inwashed proppant
plug 4. The CTU is used to pass the acid composition
6 pumped into the upper treated layer 3. The acid
composition is a solution of mud acid, which consists
of 3—-5% hydrofluoric acid and 10-12 % hydrochloric
acid, in the amount of 1,5-2,0 m?per 1 m of the
treated interval.

The acid composition 6 is pushed by inactive gas
(nitrogen) 7 into the bottom-hole area of the upper
treated area 3 on the depth of the clogged area,
including rock fractures and pores. The acid solution

6 is left for the period of its reaction with the clogging p
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YACTHOCTH, 3aPyOEKHOTO IPOUZBOJCTBA.

TexHOIOrNs peannu3yeTcs B He(PTEra30B0n
CKBA>KMTHE MHOTOIJIACTOBBIX MECTOPOXKAECHUIA,
060PYAOBAHHOU 3KCIYATAIITMOHHOU KOJIOHHOM 1

U TUPTOBON KOJIOHHOM 2, CITYIIEHHOU 10
KPOBJIU BEPXHET'O IUIACTA 3, B CIEAYIOLIEH
MHOCJIENOBATENBHOCTH.

ITepBoHa4abHO (PUC. 1) B CTBOJIE CKBAKUHDI
J1O TIO/IONIBBI BEPXHET'O 0OPa6ATHIBAEMOTO
OPOAYKTHUBHOTO INIACTA 3, CJIOKEHHOTI'O OOBIYHO
HHU3KOIIPOHUIACMBIMHU 3ATVIMHU3HPOBAHHBIMH
HOPOJAMU IPOHUITAEMOCTBIO MEHbIIIE 40 + 1073 MKM?,
HAMBIBAIOT IPOMMNAHTOBYIO IPOOKY 4 U3 IPONMIAHTA
GOJIBIIOrO pa3dMepa, Harpumep, 6—10 merr
(BUaMeTpOM YACTUYKHU OKOJIO 2 MM).

[anee B HE3AIMTYIICHHYIO CKBAKUHY 10 I'OJIOBBI
HAMBITON IPOMNMNAaHTOBON NPOOKHU 4 CITyCKAIOT
I'T 5, yepe3 KOTOPYIO B BEPXHUI OOPAOATHIBAEMBbIH
MIACT 3 3aKAYMBAIOT KUCAOTHBI COCTAB O,
IPEJCTABIISIONINI COOOH pACTBOP INTMHOKUCIOTHI,
COCTOsIIEN U3 3—5%-1 11aBUKOBOM 1 10—12%-11
COJISTHOU KHCJIOT, Bo6beMe 1,5-20 > Ha 1 M
06pabaTBEIBAEMOTO HHTEPBAJIA.

[IpOJABIMBAIOT KUCIOTHBIN COCTAB 6 B
OpU3A00NHYIO 30HY BEPXHETO O6PA0ATHIBAEMOTO
1ACTA 3 HA ITIYyOUHY 3aKOJIbMATHPOBAHHOM 30HBI,
BKJIIOYas1 TPEIIWHBI U IIOPBI TOPHOM ITIOPOALI, C
HOMONIBIO HHEPTHOI'O I'a3a (230TA) 7, OCTABIAIOT
KHCJIOTHBIIN COCTAB 6 Ha TICPUO]] €I'O PCAKITUU C
KOJIBbMATUPYIONIMMH YACTUITAMU, HAXOJAIIMMICA B
HOpaX, TPEIIMHAX U TOPHOH NTOPO/JI€ MPU3a60UHON
30HBI BEDXHETO OOPAOATHIBAEMOTIO IIJIACTA 3.

BBI3BIBAIOT IPUTOK I'd34 U3 BEPXHETO
06pabaTBEIBAEMOTO IJIACTA 3, yAANAIOT BMECTE
CTa30M IIPOAYKTBI PCAKITNHU ITO KOJIBIICBOMY
OpPOCTPAHCTBY MEXAY I'T 5 1 MuPTOBOI KOJIOHHONU
2 10 HOJTHOTO BOCCTAHOBJIEHUA NPOAYKTUBHOCTH
BEPXHET0 06PA6ATHIBAEMOI'O IIJIACTA 3, HPOMBIBAIOT
CTBOJI CKBA’KHHBI JJO OAOMIBBI CPEJTHETO
06pabaTBEIBAEMOTO IPOAYKTUBHOIO I1acTa 10,
YAAIAA BEPXHIOIO YaCTh HAMBITOU IPOIITAHTOBOM
pOO6KH 4.

ITocne vero (puc. 2) focnyckaroT I'T' 5 10 rojsoBbl
YACTUYHO MPOMBITON IPOMMNAHTOBOM IPOOKU 4.

3akaumBaior yepe3 I'T 5 KUCIOTHBII COCTAB O,
IPEACTABISAIONINEI COOOH PACTBOP COSTHOM
KUCJIOTBL, TPOJABIUBAIOT €TO B IIPHU3a00HHYIO
30HY CPETHETO 0OpadaTeIiBacMOoro miuacta 10,
CJIOKEHHOTO YaIle BCEI'O TEPPUTEHHBIMHU HOPOJAMHU
NpOHUILAEMOCTBIO OT 40 * 1073 MxMm? 710 300 + 102 MKM?
HAa INIYOHMHY 3aKOJIbMATHPOBAHHON 30HBI C TIOMOIIBIO
HHEPTHOI'O r'a3za (a30Ta) 7.

OCTaBIAIOT KUCJIOTHBII COCTAB 6 HA TTIEPHO/T
CIr'o pCaKUU C KOJIbMATUPYIONTNMHU 9ACTUITAMU,
HAXOJAIIMMHUCS B IPU3AOOUHON 30HE CPEJHETO
obpabarpiBacMoro miacta 10.

BBI3BIBAIOT NPUTOK Ia3a U3 CPETHETO
06pabaTbIBAEMOTrO I1ACTA 10, yAAIAIOT BMECTE
CTa30M IIPOAYKTBI PCAKITNHU ITO KOJIBIICBOMY
OpOCTPAaHCTBY MeX1y ['T 5 1 mupTOBOM KOJTOHHOH 2
JIO TIOJTHOT'O BOCCTAHOBJIEHUS IIPOAYKTUBHOCTH
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Pucynox 1 — Cxema peanusavuus mexmonozuu
npu oopadomke gepxnezo naacma

Figure 1 - Upper layer treatment technology scheme

particles located in the pores, fractures and rock
material of the upper treated layer 3 bottom-hole area.

After that the inflow of gas is stimulated from the
upper treated layer 3. The reaction products are
removed together with the gas via the annular space
between the CTU 5 and tubing space 2 until the
productive capacity of the upper treated layer 3 is
completely restored. After that the wellbore is washed
until the base surface of the treated productive layer
removing a part of inwashed proppant plug 4.

Then (Figure 2), the CTU 5 is lowered till the top of
the partially washed proppant plug 4.

The acid composition 6, which consists of
hydrochloric acid solution, is pumped via CTU 5 and
pushed into the bottom-hole area of mid treated layer
10 mostly composed of terrigenous rocks with the
permeability from 40 - 107 um?till 300 + 10> um?
at the depth of the clogged area with the help of
inactive gas (nitrogen) 7.

The acid composition 6 is left for the time of its
reaction with clogged particles located in the bottom-
hole area of mid treated layer 10.

After that the inflow of gas is stimulated from mid
treated layer 10. The reaction products are removed
together with the gas via the annular space between
the CTU 5 and tubing space 2 until the productive
capacity of mid treated layer 10 is completely restored.
After that the wellbore is washed until the base
surface of the treated productive layer 11 removing a
part of inwashed proppant plug 4.

Then (Figure 3), the CTU 5 is lowered till the
top of the partially washed proppant plug 4. The
acid composition 6, which consists of hydrochloric
hydrophobizated hydrocarbon acid solution, with of
oil — 80%, 15% hydrochloric acid — 15%, 10 % surface
acting agents like disolvan — 10% and technical water,



cpeaHero o6pabaTeIBAEMOro naacta 10, ipoOMbIBaIOT
CTBOJI CKBAKMHBI JJO OAOMIBBI HUXKHETO
06pabaTBEIBAEMOTrO NPOAYKTUBHOIO I1acTa 11,
YAAJIASA OCTABUIYIOCS YACTh HAMBITOU IIPOIITAHTOBOM
Opoo6Ku 4.

3areM (puc. 3) pocnyckaioT I'T 5 10 rosnoss
OCTABIIENCS YACTH NPOMNMNAHTOBOM NPOOKU 4,
3aKa4uBaioT Yepe3 I'T 5 KUCIOTHBIN COCTaB O,
IPEJCTABIISIONINI COOOH A3PUPOBAHHYIO
ruApoPOOHU3UPYIONTYIO YIVIEBOJOPOAHYIO
KHUCJIOTHYIO SMYIbCUIO, COAEPKAITYIO HEPTD —

80 macc. %; 15%-i1 paCTBOP COJITHOM KUCJIOTDI —

15 Macc. %; TOBEPXHOCTHO-AKTUBHOE BENIECTBO,
HaIpUMeED, TUCONBAH, — 10 06. % 1 TEXHUYECKYIO
BOZIY — OCTAJIBHOE. [IpOAaBINBAIOT SMYIbCHIO B
NpU3a00HHYIO 30HY OOBOJHUBIIETOCA HUKHETO
00pabaThIBAEMOTrO I1ACTA 11, CJIOKEHHOTO
TEPPUTEHHBIMU ITOPOJAMU, HA TTTyOHUHY
33aKOJIbMAaTHPOBAHHOM 30HBI C IOMOIIIBIO MHEPTHOTO
rasa (a3ora) 7.

B cirygae c1ab0oCeMEHTUPOBAHHOTI'O KOJLIEKTOPA
3aKA4MUBAIOT B OOBOJJHUBIINYCS CKBAXKUHY 43PO30JIb
HA OCHOBE YVITIEBOJOPOHON KMCIOTHOU IMYIbCHUH.

OCTaBIAIOT KUCJIOTHBI COCTAB 6 HA TTIEPUO/T
€T0 PEAKIIUU C KOJIbMATUPYIOMUMH YACTUIIAMH,
HAXOJAIUMHUCS B IPU3A60ONHON 30HE HUXKHET'O
06pabaTBIBAEMOTO IIACTA 11, BBI3BIBAIOT IPUTOK
ra3a U3 HUKHETO 06padaThIBAEMOTrO T1acTa 11,
YAAIAIOT BMECTE C I'a30M MPOAYKTBI PEAKIIUU 1O
KOJIBLIEBOMY IPOCTPAHCTBY MEXy I'T 5 u tu@ToBOM
KOJIOHHOH 2 /10 ITIOJIHOT'O BOCCTAHOBJIEHU S
NPOAYKTUBHOCTH HUXKHETO 06PA6ATHIBAEMOI'O
nsacta 11. IIpoOMBIBAIOT CTBOJI CKBAXKUHBI J10 326051
12 CKBaXMHBI, YA/ OCTABIIYIOCSA 9aACTh HAMBITOM
MPOIITAHTOBON TPOOKHU 4, U OTPAOATHIBAIOT
CKBAXKMHY Ha (pakes.

CiieyeT IOMHUTB, uTO nepey OI13 cienyer
OIIPEJENNUTb IPOAYKTUBHOCTD IUIACTOB 3, 10, 11 1
nog06paTh B 3aBUCMMOCTU OT UX IPOHULIAEMOCTH
XUMUHYECKUE PEATEHTHI JIJIS1 OOPAOOTKHU KAXK/IOT'O
m1acta. OGBIYHO B KAYECTBE KUCIOTHOTO PacTBOPa 6
JUIS TEPPUTEHHOI'O KOJUIEKTOPA IPOHULIAEMOCTBIO
o140 - 10 Mxm? 10 300 * 1073 MKM? UCHIOJIB3YETCS
18—-20%-11 paCTBOP CONAHOU KUCJIOTHI B O6bEME
5 M?Ha 1 M 06pabATBEIBAEMOIO UHTEPBAIA, /I
HU3KOMPOHHUIIAEMOI'O 3AIVIMHU3UPOBAHHOIO
KOJIJIEKTOPA MMPOHMUITAEMOCTBIO MeHbIIIE 40 + 102 MKM?
B IIPHU3a60MHYIO 30HY 3aKAYUBAIOT PACTBOD
TJIMHOKUCJIOTHL, COCTOSIIEN U3 3—5%-1 MJIABUKOBOU
u 10-12%-11 cosgHOM KUCJIOT, B o6beme 1,520 m?
Ha 1 M 06pabaTBIBAEMOTO UHTEPBAJIA, /I
OOBOJHSIOMIETOCS KOJJIEKTOPA — A3PUPOBAHHYIO
ruApOPOOHU3UPYIONTYIO YIVIEBOJOPOAHYIO
KHUCJIOTHYIO MYIbCHIO, COAEPKAITYIO HEPTBH, —
80 macc. %; 15%-i1 paCTBOP COJITHOM KUCJIOTDI —
15 Macc. %; TOBEPXHOCTHO-AKTUBHOE BENIECTBO,
HaIIpUMeED, TUCONBAH, — 10 06. % U TEXHUYECKYIO
BOJZIY — OCTAJIBHOE, 4 JIJISI CTA0OCLHEMEHTUPOBAHHOTO
KOJIJIEKTOPA — 439PO30Ib.

B UCKJIIOYUTENBHBIX CIy4asaX HAJL

BBIIIEIEKAMUMHI OOPa6ATHIBAEMBIMU 2

W]

G\
AL

Pucynox 2 — Cxema pearusauuu mexHoai02uu
npu oopadomire cpeonezo nracma

Figure 2 — Mid layer treatment technology scheme

is pumped via CTU 5 and pushed into the bottom-
hole area of mid treated layer 11 mostly composed of
terrigenous rocks with the permeability from

40+ 107 pm? till 300 - 1073 um? at the depth of the
clogged area with the help of inactive gas (nitrogen) 7.

In case of slightly cemented oil reservoirs, aerosol
based on hydrocarbon acid emulsion is pumped into
water producing well.

The acid composition 6 is left for the time of its
reaction with clogged particles located in the bottom-
hole area of the lower treated layer 11. After that the
inflow of gas is stimulated from mid treated layer 11.
The reaction products are removed together with
the gas via the annular space between the CTU 5 and
tubing space 2 until the productive capacity of the
lower treated layer 11 is completely restored. After
that the wellbore is washed till the well bottom hole
12 removing a part of inwashed proppant plug 4 and
the well is flared.

It should be noted that before BHT, the productivity
of 3, 10, 11 layers should be defined. Depending
on their permeability chemical reagents should
be selected for treatment of every formation. For
terrigenous collector with the permeability from
40 103 pum? to 300 - 10~ um? u 18-20 % solution of
hydrochloric acid is used in the amount of 5 m? per
1 meter of treated interval for low permeable clay
collector with the permeability below 40 + 1073 pm?.

Mud acid is pumped into bottom hole area.

It consists of 3—5% hydrofluoric acid and 10-12%
hydrochloric acid, in the amount of 1,5-2,0 m? per 1 m
of the treated interval. it is recommended to use the
In the water cut collector aerated hydrophobizated
hydrocarbon acid solution, with oil — 80%, 15%
hydrochloric acid — 15%, 10 % surface acting agents
like disolvan — 10% and technical water. Aerosol is
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Pucynox 3 — Cxema peanu3avuu mexHoaozuu
npu oopadbomxe HuUNICHe20 naacma

Fi,iure 3 — Upper layer treatment technology
scheme

OPOAYKTHUBHBIMU IUIACTAMHU YCTAHABINUBAIOT HA I'T 5
HaJIyBHOM I1AKeP.

IIprMEHEHUE A1 HAMBIBA IIPONIIAHTOBOIM IPOOKU
OPOMNMNAHTA OOJIBIIUX PA3MEPOB OOECIIEYUBAET
OJIOKUPOBAHUE EP(POPALMOHHBIX OTBEPCTUH
MHTEPBAIA nep@opanuu, IPeAOTBPAILAS
JlaJIbHENIIEE 3aT PA3ZHEHNE TTPHU3A60MHON
30HBI YACTUIAMHU TBEPAOH (pa3bl. KpoMme Toro,
OOJIBIION PA3MEDP YACTUI] OOJICTYAET UX BBIHOC HA
MOBEPXHOCTD 34 CYET IMTAPYCHOCTU CAMOI YACTULIBL

PazpaboTaHHas TEXHOJIOTUS OOECIIEUNBACT
adpPexkTuBHyIO OI13 KaK HU3KOIIPOHUIAEMBIX,

TAK U BBICOKOITPOHUIAEMBIX IIJIACTOB, BKJIIOYAS
OOBOTHUBIIMECS MJIACTBI, HEPTEra30BON CKBAXKUHBI
MPU UX NOUHTEPBAIBHOI 00paboTKe. [ToMUMO
3TOTO, CHUXKAETCS CTOUMOCTb PEMOHTA BCJIEACTBUAE
YCTPaHEHU S IPUMEHEHU A JOPOTOCTOSAIINX
MAKEPYIOMUX YCTPOMCTB, B YACTHOCTH,
3apyOEKHOIO IPOU3BOJACTBA.  ©
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recommended for slightly cemented oil reservoirs,

In exclusive cases the inflatable packer is installed
on CTUS above the upper treated productive layers.

The use of large proppant for proppant plug
inwashing blocks the perforated openings within the
perforation interval, prevent further contamination
of bottom hole area with hard particles. Beside, large
size of particles provides for their easy removal to the
surface due to sail effect of the particle itself.

The developed technology provides for efficient
BHT of both low permeable and high permeable
formations including the water cut formations of oil
wells during their interval treatment. Besides, the cost
of service is lowered due to removal of costly packer
devices of foreign manufacture. @
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