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4 3aBEPIIAIOUIEN CTATUHN PA3PAOOTKU

MECTOPOXKIECHUU B YCJIOBUAX HU3KUX

IJIACTOBBIX JIABJIEHUU OJTHHUM 13
HAaIIPABJIEHUI ITOBBIIIEHUA IIPOAYKTUBHOCTHU
CKBAXKUH SIBJISIETCS MHTEHCU(DUKAIINS TPUTOKA.
151 CHUKEHW A HETATUBHBIX [TOCJIEACTBUH
BO3JENCTBUA HA NTPU3a00UHYIO 30HY tu1acta (I13IT)
U NPOAYKTHUBHBIN IIACT (PUIBTPATOB PA3JIMYHBIX
TEXHOJIOTMYECKUX KHUTKOCTEMN, IPUMEHSAEMbBIX [IPU
PEMOHTE C IIOMOIIBIO IIOAbEMHBIX AI'DETATOB, 4 TAKIKE
C LIEJIBIO YCKOPEHM S OCBOEHUSA 1 BbIBOJA CKBAKHH
H4 IIPOEKTHBIN PEXUM KAIIUTAJIbHBIA PEMOHT
cxkBaxxuH (KPC) cienyer npoBOAUTD C IOMOIIIBIO
KOJITFOOMHI'OBBIX YCTAHOBOK.

IIpu nposegenun KPC ¢ 11e1b10 MHTEHCU(PUKAITUU
MPUTOKA YITIEBOJOPOJOB CIEAYET PA3PAOATHIBATH
HOBBIE PELIEITY PbI JKUAKOCTEN U TEXHOIOI' U
IPOBEICHUS PEMOHTHBIX PA06OT, IPUYEM [IJIS1
ycnemnoro nposeaenusa KPC pekoMmenayercs
Pa3pabaTeIBATh TEXHOJIOTMHU UHJUBUIYAJIBHO JIJISI
Ka’K/I0M CKBA>KUHBI.

Hcnnonb3oBaHUE TEXHOIOTNYECKUX KUJKOCTEN
npu nposegeHnmn KPC ABisgeTCa 4aCThIO TEXHOJIOTUH
NPOBEAEHUA PEMOHTHBIX PA6OT, TO3TOMY
pa3paboTKa U BHEAPEHNUE HOBBIX TEXHOJIOTUYECKUX
KUJKOCTEU ABIAETCA ONHUM M3 IJIABHBIX
COCTABJIAIOIINX YCIICIIHOI'O IIPOBEAECHUS PEMOHTA.

IIpu NpOBEAEHUHN JIIOOBIX PEMOHTHBIX PA6OT
B CKBAXKMHAX UCIIOIb3YIOTCA TEXHOJIOINYECKHE
KUJKOCTH, T KUJTKOCTU MOT'YT OT/INYATbCA
COCTABOM, INIOTHOCTBIO, MOI'YT ObITh Ol DAHUYECHBI B
NPHUMEHEHNH BBICOKOH IVIACTOBOM TEMIIEPATYPOU.
Hcnonp30BaHNUE TEXHOJIOTMYECKUX JKUJTKOCTEN,
(PHUIIBTPAT KOTOPBIX HE BCTYNAET BO B3ANMOJICHCTBUE
C MMHEPaJIAMH, COCTABJIAIOUUMU IIOPOAY
1311, ABASETCSA ONHUM U3 ITyTEN CHUKCHU S
OTPHLIATEIBHOI'O BO3ACHCTBYA nocnegcTeuil KPC.

IMpu nposeaennn KPC Ha CKBAXXUHAX CJIEAYET
UCHOJIb30BATH HE(PUIBTPYIOIIHECS PACTBOPBI MIJIN
TEXHOJIOI'MYECKHUE )KUJKOCTH, HE [IPUBOASAIIIE K
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ell stimulation is one of the ways to enhance

oil recovery at the closing stage of the field

development with low formation pressure.
To reduce the adverse effects of stimulation on the
bottom-hole formation zone and to reduce the effect
on the productive formation caused by fluid filtrates
used during hoist unit-based maintenance and to
accelerate testing of the well and bringing it on to
stable production, well workover should be performed
using coiled tubing.

When performing well workover for the purpose of
production stimulation it is necessary to develop new
compounds and maintenance methods; moreover, to
ensure successful well workover it is recommended to
develop techniques individually for each well.

The use of fluids during well workover is part of the
well workover technology, hence the development and
introduction of new fluids is one of the main factors of
successful well servicing.

Any well maintenance operations require the use
of fluids and those fluids can differ in composition
and density and their use can be limited by high
formation temperature. Using fluids whose filtrates do
not react with the minerals comprising the bottom-
hole formation zone is one of the ways to mitigate the
adverse consequences of well workover.

Well workover requires the use of non-filterable
solutions or fluids which do not impair formation
permeability, such as, polymer solutions or
hydrocarbon-based solutions [1].

The use of hydrocarbon-based fluids allows
avoiding negative consequences, such as swelling of
clay minerals, the blocking action of water caused
by capillary phenomena in the pores of the reservoir
formation, insoluble sediments resulted from
contacting with salt water, thickening of the wall layers
of the fluid on the grain surface, and corrosion of
equipment.

Usually acid treatment involves the use of
hydrochloric acid (HCI) or its mixture with



CHMIKEHUIO IPOHULIAEMOCTH IIACTOB, HATIPHUMED,
TAKHME KaAK II0JIMMEPHbBIE PacTBOPHI (11P) min
PacTBOPHI HA YIVIEBOLOPOAHOM OCHOBE (PYO) [1].

I1pu UCNIONIL30BAHUM TEXHOIOTUUECKHUX
JKUIKOCTEN Ha YIVIEBOJOPOAHOM OCHOBE
UCKJIIOYAIOTCSA HETATUBHBIE MOMEHTBI, TAKUE
KaK HAa0yXaHHE INTMHUCTBIX MUHEPAJIOB IJIACTA,
O6JI0KUpYIONIEE ACUCTBUE BO/IBL, OOYCIIOBICHHOE
KaNWUISIPHBIMU SBJIEHUSMU B IOPAX OPO/bI-
KOJJIEKTOPA, OOPA30BAHUE HEPACTBOPHUMBIX
OCaJJKOB IIPH KOHTAKTE C MUHEPATU30BAHHBIMU
BOJIAMH, YBEJIMUYEHUE TOJIUHBI IPUCTEHHBIX
CJIOEB KUJKOCTH Ha IOBEPXHOCTHU 3EPEH TOPOABI,
KOPPO3Us OOOPYAOBAHUSL.

OO6BIYHO 111 TPOBEICHUA KUCJIOTHON OOPAOOTKHU
UCHOJNB3YIOT CONAHYI0 Kucaorty (HCI) unu ee cmech
¢ maBukoBou kucsoror (HF), Tak HazpIBaeMyIo
INIMHOKHUCJIOTY, KOTOPBIE 3aKAYHUBAIOTCA ITO HACOCHO-
KoMnpeccopHbM Tpy6am (HKT) n npopaBinBaioTcs
B IIACT. HeraruBHOM CTOPOHOM JaHHOM TEXHOJIOI'UH
ABJIAETCS TO, YTO BOJIA, BXOAAIIAS B COCTAB
KHUCJIOTHOT'O PACTBOPA, OTPULIATENIBHO BIUAET HA
INIMHOCOJEPIKAIIHUE MUHEPAJIBI IOPOJBI-KOJIJIEKTOPA,
B PE3YJIBTATE YETO CIA60CIIEMEHTHPOBAHHBIN IJIACT
MOJKET HAYATh PA3PYIIATCA.

B crygae ncnosib3oBaHuA 111 KUCJIOTHOU
06pabOTKH O6PATHON HE(PTEKUCIOTHOHN 3MYIbCUH
(OHKD) oTpu1IaTeIbHOTIO BAUAHUA BOJBI HA
IVIMHOCOJEPIKAIIUE MUHEPAJIBI IOPOJBI-KOJIJIEKTOPA
MOXHO u3oexars. OHKD nipeacrasisieT CO60M CMeCh
HEPTU U KUCJIOTHI C TIOBEPXHOCTHO-AKTUBHBIM
BemecTBOM (ITAB), vame Bcero HeoHosmom AD-9-12
B COOTHOIIEHNH (pa3 HepTh/BoaHAs Pasa — 80,20,
TIOJIyY4€TCS CTOMKAS K PACCIIOCHUIO AMYJIbCUS [2].

J1J151 yCTIENTHOT O YBETUYEHH A IEOUTOB CKBAXXUH
CJIEYET UCIIOJIb30BATH COCTABBI HA OCHOBE OOPATHOI
ra3UPOBAHHON HEPTEKUCIOTHOH IMYIbCUU
(OI'HKD). BTy 3MyJIbCHIO MOXXHO IIPUT'OTABIUBATH B
IVIACTOBBIX YCJIOBHSAX CO CTEIIEHBIO adpanyu ot 0,8
110 3,0 € ra30BO¥ (pa30¥i, B KAYECTBE KOTOPOH MOXHO
UCIIOJIB30BATD A30T, YIVIEKUCJIBIA WU IPUPOAHBIN
raz. [Ipu o6padorke 1311 ¢ ucnonbzosanuem OTHKD
OyAeT NPOUCXOAUTH IPOHUKHOBEHHE COCTABA HA
OOJIBIIYIO ITTyOUHY C MUHUMAJIbHBIM IIOBPEXJEHUEM
VIMHUCTOM COCTABJIAIONIEN LIEMEHTA IIOPO/IbI-
KOJUJIEKTODA.

B yC/1O0BUSAX HU3KUX JaBJICHUI JIJIS1 COXPAHEHHU S
PUILTPATMOHHO-EMKOCTHBIX CBOUCTB (PEC)
IJIACTA 34 CYET YMEHBIIICHUS €0 3aTPSA3HEHUS U
yBenn4deHus 106b14u npu nnposejgennn KPC cinegyer
HCIO/Ib30BATh BMECTO NEPEABUKHBIX ITO’BEMHBIX
arperaroB ¢ HKT KOJITIOOMHI'OBBIE yCTAHOBKUA
c rubkotn Tpy6ort (I'T). PeMOHTHBIE PaOOTHI C
HCIOJIb30BAHUEM KOJITIOOUMHI'OBOH YCTAHOBKU
OTINYAIOTCSI MEHBINEH IPOJO/KUTEIBHOCTBIO U
6osben 3(pPEKTUBHOCTHIO BbINONHEeHUs1 KPC, uem
MPHY UCTIOIb30BAHUU TTO/bEMHBIX AI'PDETATOB.

hydrofluoric acid (HF), so called mud acid, which

are injected via oil-well tubing and squeezed into the
formation. The negative side of such technique is that
the water contained in the acid solution has an adverse
effect on the clay-containing minerals of the reservoir
formation as a result of which a slightly cemented
formation can start degrading.

Using inverted acid-oil emulsion for acid treatment
can help avoid adverse impact of water on the clay-
containing minerals in the reservoir formation.
Inverted acid-oil emulsion is a mixture of oil and acid
with surface-active agents, most often neonol AF-9-12,
with oil/water phase ratio equal to 80/20, which results
in breakdown-resistant emulsion [2].

Successful increase of oil flow rates requires the use of
compounds based on inverted gassed acid-oil emulsion.
Such emulsion can be prepared under reservoir
conditions with aeration degree of 0.8 to 3.0 with gas
phase for which nitrogen, carbon dioxide or natural gas
can be used. Bottom-hole formation zone treatment
using inverted gassed acid-oil emulsion results in deep
invasion of the compound with minimum damage to
the clay in the cement in the reservoir.

When performing well workover under low-
pressure conditions, in order to preserve porosity and
permeability properties of the formation by reducing
its contamination and enhancing oil recovery; it is
necessary to use coiled tubing instead of mobile hoist
units with oil-well tubing. Well maintenance using
coiled tubing is distinguished by shorter duration and
higher efficiency of well workover as compared to
using hoist units [3, 4].

A coiled tubing unit can be used to perform the
following well stimulation operations: acid treatment,
interval acid treatment of individual formations using
inflatable packers or separately run-in-hole inflatable
packers, interval acid treatment of individual layers by
filling the bottom hole via the production string with
sand material and overlapping perforated intervals
with its subsequent washing-out.

Acid treatment within one formation is performed as
shown in Fig. 1.

First, a feather-type wash nozzle and an inflatable
packer are mounted on the coiled tubing, then the CT
is run into a non-killed well via the production string
till it reaches the formation under treatment and the
inflatable packer is deployed overlapping the interior
of the production string.

Inverted acid-oil emulsion is prepared with an
ejector. The calculated amount of emulsion is injected
through the CT, then it is squeezed into the formation
by gas and is left for reacting for 10 to 12 hours.

The CT is pulled out in the following sequence.

First, the inflatable packer is removed followed by the
pick-up of the coiled tubing at slow speed first (not
exceeding 0.01 m/s). Then, after making sure there is

no sticking, permissible speed is reached (not more ~ p
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KonTio61MHroBas yCTAaHOBKA MOYKET
HCIIOJIb30BAThCS IIPU BBIITOJIHEHUH CJIEAYIOMINX
onepanuy o UHTEHCU(PUKALTUU IPUTOKA —

IPU IPOBEICHUN KUCJIOTHBIX OOPab0TOK, TPU
OPOBEANECHNY NIOMHTEPBAJIBHBIX KMCJIOTHBIX
06pPabOTOK OTJEIBHBIX IJIACTOB C UCHIOJIb30BAHUEM
CHCTEM HA/IYBHBIX ITAKEPOB HUJIU PA3/IE/IbHO
CIYIIEHHBIX HA/IYBHBIX TAKEPOB, IPH IPOBEACHUU
MHOHUHTEPBAIBHBIX KUCJIOTHBIX OOPa6OTOK
OT/ZIEIBHBIX IIPOILJIACTKOB C UCIIOJIb30BAHUEM
TEXHOJIOT'MU OTCBINIKU 320051 CKBA’KMH YEPE3
JIU(PTOBYIO KOJIOHHY IIECYAHBIM MATEPHUAJIOM

C IEPEKPBITUEM UHTEPBAJIOB IEPPOPALINHU C
MHOCJIEYIOIINUM €TO BBIMBIBAHUEM U3 CKBA’KHHBL.

KuciorHast 06paboTKa B OJHOM ILJIACTE
OPOBOAUTCA B CIEAYIOMEN TOCIEAOBATEIBHOCTH
(puc. 1).

Ha I'T MOHTHAPYETCA IPOMBIBOYHAS HACATKA
TUIA JIEPO>» U HAZYBHOU MAKEDP, IPOBOJUTCA
crycK I'T B HE3ATTTYIIEHHYIO CKBAKUHY YEPE3
JIUPTOBYIO KOJIOHHY IO O6Pa0aTBIBAEMOT'O IJIACTA,
34MIAKEPOBBIBAETCSA HAJTYBHOM ITAKEP C IEPEKPBITUEM
BHYTPEHHEN II0JIOCTH IKCIUTYATALMOHHOM KOJIOHHBL

IIposoaunTca npurotosaeHrue OI'HKD ¢ nomoipio
aKEKTOpa. Yepes I'T 3aKaYnBaAETCA PACYETHOE
KOJIUYECTBO 3MYJIbCHUH, IPOJABIUBAETCA B IJIACT
ra30M M OCTABJIAETCA HA PEATUPOBAHNE B TEUEHUE
10-12 4.

WzBnekaercs I'T B cnepyromert
MOCJIEOBATENBHOCTH. B mepByIo ouepenn
PaCIaKepOBBIBAETCA HAJyBHOM MAKEP U HAYMHAETCA
nojbeM I'T cHayana Ha MaJIOH CKOPOCTH
(ue 6011€€e 0,01 M/C). 3aTeM, yOeJUBIINCh B OTCYTCTBUU
MPUXBATA, IEPEXOAAT HA JOITYCTUMYIO CKOPOCTh
(re 6onee 0,5 m/c). I'T U3BIIEKAETCA U3 CKBAXKUHBI U
MPOBOAUTCS JEMOHTAXK ITAKEPA.

ITonHTEPBAJIBHAS KUCAOTHAS OOpPabOTKA
HECKOJBKUX NPOAYKTHUBHBIX IIJIACTOB IIPOBOJAUTCA
CIIeIyIONUM 06pa3om (puc. 2) [5].

HaI'T moHTHpYETCS COOPKA M3 IBYX HAZTYBHBIX
MIAKEPOB U NIePPOPUPOBAHHOM TPYOBI, PA3MENECHHON
MEX/y HUMU (JUIMHA IIEPPOPUPOBAHHOM TPYObI
BBIOUPAETCA C yY4ETOM MAKCUMAIBbHOM TOIIIAHBI
06pabaTBIBAEMBIX I1IJIACTOB U C COONIIOCHHUEM
YCJIOBUS, YTOOBI TP 3aITAKEPOBKE ITAKEPDBI HE
Pa3sMEIAINCh B UHTEPBAIAX EPPOPALINN),
poBOAUTCS CITyCK I'T B HE3AITTYIICHHYIO
CKBKMHY JJO O6pa6baTHIBAEMOI'O HMYKHETO TIJ1ACTA
Y 34ITAKEPOBBIBACTCA HMKHUHA HAZTYBHOU ITAKEP-
MPOO6KA HMKE MTOJOUIBLI IIPOAYKTUBHOI'O IIACTA,
MOCJIE IPOBOANTCA 3AIIAKEPOBKA BEPXHETO
HA/IlyBHOI'O ITAKEPA BBIIIE ITOKPBIIIKUA IIPOAYKTUBHOI'O
IUIACTA I OTCEYEHUA BBIIIEIEKAMUX IIACTOB.

Yepes I'T mpoBOAUTCSA 3aKAYMBAHHE PACUETHOTO
konudecTsa OI'HKD, KOTOpas IpOJABIUBACTCA B
IUTACT T'A30M 1 OCTABJISIETCS HA PEArNPOBAHNE B
TeueHue 10—12 4. Belmesiexxaue pogyKTUBHbBIC
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than 0.5 m/s). The CT is pulled out from the well and
the packer is dismounted.

Interval acid treatment of several productive
formations is performed as shown in Fig. 2 [5].

An assembly of two inflatable packers and a
perforated pipe located in between (the length of
the perforated pipe is determined with account of
the maximum thickness of the formations under
treatment and to ensure that packers are not placed in
the perforation intervals), is mounted on the CT; then
the CT is run into a non-killed well till it reaches the
lower formation under treatment after which the lower
inflatable packer plug is deployed below the bottom
of the productive formation; then the upper inflatable
packer is deployed above the top seal of the productive
formation to cut off the overlaying beds.

The calculated amount of inverted gassed acid-oil
emulsion is injected through the CT, then it is squeezed
into the formation by gas and is left for reacting for 10
to 12 hours. The overlying productive formations are
treated in the sequence described above (see Fig. 2).

After treating all formations scheduled for
stimulation the lower inflatable packer plug and the
upper inflatable packer are removed; then the well is
stimulated and flared to remove the reaction products
and bring the well on to stable production. The CT is
then pulled out from the well and the packer assembly
is dismounted.
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1 — axcnnyamayuOHHaA KOAOHHA; 2 — augmoeasn KoaorHa; 3 —I'T;
4 — nadysenoti naxep 6 mpancnopmHoM nOLOHCCHUU; 5 — HAYEHOTL
naxep 8 pabouem nosoNceHul; 6 — YNAOMHUMENLHBILL TIeMeHM
HA0YEHO20 naxepa; 7 — NPOMbLBOUHAS HACAOKA MUNA <NepO»;
8 — 06pabamuvieaemolil NPOOYKIMUBHBLIL NAACL.
1 — production casing; 2 — production string; 3 — C1T;
4 —inflatable packer in run-in position; 5 — inflatable packer in
operating position; 6 — sealing element of the inflatable packer; 7 —
Jeatber-type wash nozzle; 8 — production formation under treatment.

Pucynox 1 — Cxema Kkucaomuoti oopadoomxu
00HO020 nracma: a) npu cnycke; 6) nPpu KUCIOMHOL
oopaoomxe

Figure 1 - Diagram of acid treatment of one
Jormation: a) running in; 6) acid treatment



IJIACTBI OOPAOATEIBAIOTCS B TAKOU XKe
BBIIIEOIIMCAHHON NOCJIENOBATENBHOCTH (PUC. 2).

INocne 06pabOTKU BCEX 3ATNIAHUPOBAHHBIX JIJIs
MHTEHCU(PUKALINHU IJIACTOB PACIIAKEPOBBIBAECTCS
HIDKHUI HA/TyBHOM MAaKEP-ITPOOKA M BEPXHUI
Ha/IyBHOI1 MAKeP, TPOBOANTCS BbI3OB IIPUTOKA M3
CKBaKMHBI U €€ OTPAb0TKA Yyepe3 (PAKEIbHYIO JIMHUIO
JULS YAAJIEHUA IPOAYKTOB PEAKIIUHI U BBIXOZIA HA
pabounii pexxuM. M3 CKBakuHbI u3BiekaeTca ['T u
MIPOBOAUTCS JEMOHTAXK ITAKEPHOU COOPKH.

B cirygae HEBO3MOXKHOCTU IPUMEHEHUA ITAKEPHOU
Cc60PKU € TEPPOPHUPOBAHHOU TPYOOHU MOKHO
UCIIOJIb30BATh PA3/IE/IBHO CITYIIEHHbIE HA/TYBHBIE
MAKEPBL, [J15 TOT'O B CKBA’KUHE IEPBOHAYATIBHO
YCTAHABIUBAIOT C TOMOMIBIO I'T HUKHUH HA/TyBHOH
MAKEP-MPOOKY, OTCOEAUHSAIOTCA U TIOBTOPSIOT
CITyCKO-TIOJTBEMHYIO OIIEPALIHIO IO YCTAHOBKE
BEPXHETO HAZ[yBHOTO NaKepa (PucC. 3).

WzBneuyenue I'T mpoBOAAT B C/IEIYIONIEH
MOCJIEJOBATENBHOCTH: PACIIAKEPOBBIBAIOT BEPXHUI
HAJIyBHOI IAKEP U HAYMHAIOT nogbeM I'T cHavasa
Ha MaJIOH CKOpocTH (He 6oiiee 0,01 M/C), 3aTeM,
YOEIUBIINUCH B OTCYTCTBUU IIPUXBATA, IEPEXOAAT
H4 JIONyCTUMYIO CKOPOCTB (He 60onee 0,5 M/C).
W3BnekaoT I'T 13 CKBaKHUHBL, IIPOBOAST AEMOHTAXK
MAKEPA U MMOBTOPAIOT CIYCKO-TIOJbEMHYIO OIEPALTUIO
10 U3BJIEYEHUIO HUYKHETO MTAKEPA-TIPOOKU.

KucaoTHyo 06paboTKy HECKOJIBKUX
NPOAYKTUBHBIX IJIACTOB, HAXOAAMUXCS BBIIIE
HIDKEJIEKAINETO IJIACTA, MOYKHO TAKXKE IPOBOAUTD
CEAYIOMM 00pa3oM (pHC. 4).

Ilepen npoBEAEHUEM KUCIOTHOMH OOPA6OTKHU
MPOBOJAAT OTCHITIKY 320051 CKBA’KHMHBI IIECKOM
4Jepes MUPTOBYIO KOJIOHHY C IEPEKPBITUEM BCEX
WHTEPBAJIOB IEPMOPALINH 32 UCKIIOYEHUEM CAMOT'O
BEPXHETO 06PA6ATHIBAEMOI'O UHTEPBAIA.

HaI'T MOHTHPYIOT IPOMBIBOYHYIO HACAJIKY
«[1€PO» U HAZLYBHOM ITAKED, IPOBOAAT CITYCK ['T B
HE3AMTYIIEHHYIO CKBAXUHY JJO I'OJIOBBI ITECYAHOI
NPOO6KH, KOTOPAA IIEPEKPHIBACT HHUKEJIEKALIUE
UHTEPBAJIBI IEPPOPALUHN, U TPOBOJAAT 3AIIAKEPOBKY
MaKepa, KOTOPBIN PA3MENAETCA HA/Jl IIOKPLIIITKON
o6pabareiBaeMoro niacra. ItTocne aroro uepe3 I'T
NpOBOAAT 3aKaunbanue OI'HKD, npojgasansaoT
3MYJIbCUIO B IIJIACT I'A30M U OCTABJIAIOT €€ Ha
pearuposanue B TeyeHue 10—12 u. 3areM npoBoAsT
BBI30OB IIPUTOKA M OTPAOOTKY CKBAKMHBI HA
(PaKeTbHYIO TUHHUIO.

J11s1 O6PAGOTKU HUXKEJIEKAIIETO IIPOAYKTUBHOI'O
IUIACTA IIPOBOAAT PACIIAKEPOBKY HAJYBHOI'O ITAKEPA,
MPOMBIBAIOT IIECYAHYIO IIPOOKY /IO CJIEYIOMIETO
06pabaTpIBAEMOro UHTEPBAJIA. [10CIIE€ BHIMBIBAHUS
BEPXHEN YACTU [IECYAHOU IIPOOKHU IIPOBOJAAT
34IIaKEPOBKY IIAKEPA JJIs1 OTCEUECHU S BBIIIECICKAILIETO
06pabOTAHHOTO UHTEPBAJIA, TPOBO/ST 3aKAYUBAHUE
OT'HKDO, npogaBianBaioT 3MYJIbCHUIO B IIACT I'A30M U

OCTABJIAIOT €€ HA PEArupOBaHUe B TeyeHue 10—-12 9. 4

Y=

1 — axcnayamayuorHas KOAoHHd; 2 —
augpmosan kononna; 3 —I'T;

4 — naoysroti naxep; 5 — YnaomHumensHblil
anemenm naxepa; 6 — NPOMbIBOUHAS
Hacaoxa; 7 — o6pabamol8aemolii naacm;

8 — naoyenoti naxep-npoora; 9 — rneoopa-
bamuleaemoili IPOOYKMUBHBLLL NAAC.

1 - production casing; 2 — production string;
3 = CT: 4 —inflatable packer; 5 — sealing
element of the packer; 6 — perforated pipe;

7 — formation under treatment; 8 — inflatable
packer plug; 9 —plug; 10 — productive
Jormation not under treatment

Pucynox 3 - Cxema
NOUHMEPBEANLHOU KUCIOMHOUL
11 oopadomxu

NPOOYKMuEHbLX NAACIOE C
HOMOULBIO PAZOENBHO CHYULEHHBLX
HAOYE8HBLX NAKEPOG

Figure 2 — Diagram of interval
acid treatment of productive
Jormations using an assembly
of inflatable packers

If it is impossible to use a packer assembly with a
perforated pipe, separately run-in-hole inflatable
packers can be used; for this purpose the lower
inflatable packer plug is first installed in the well using
CT followed by disengagement after which the run-in-
hole/put-out-of-hole operation is repeated to install
the upper inflatable packer (see Fig. 3).

The CT is pulled out in the following sequence. First,
the upper inflatable packer is removed followed by
the pick-up of the coiled tubing at slow speed first (not
exceeding 0.01 m/s). Then, after making sure there is
no sticking, permissible speed is reached (not more
than 0.5 m/s). The CT is pulled out from the well, the
packer is dismounted and the run-in-hole/put-of-hole
operation is repeated to remove the lower packer plug.

Acid treatment of several productive formations
located above the underlying formation can also be
performed as follows (Fig. 4).

Before performing acid treatment the bottom hole is
filled with sand via the production string overlapping
all perforated intervals except the topmost interval

under treatment.
\_ J 3 naxep; 5 — YnaomHumebHbLLL 371eMeHm
- naxepa; 6 — nPoOMbIBOUHAA HACAOK;

| - / 7 — obpabamuoieaemoili naacm; 8 — HA0Y8HOLL
L~

3 1 — 3KCnAYamayuoHHAR KOJIOHHA;
2 —augpmosas konouna; 3 —I'T; 4 — naoyenoti

naxep-npobxa; 9 — Heo6pabamuoleaemviii
NPOOYKIMUBHLLL NAACN

1 — production casing; 2 — production string;
3 — CT; 4 — inflatable packer; 5 — sealing element
of the packer; 6 — wash nozzle; 7 - formation
& under treatment; 8 — inflatable packer plug;
9 — productive formation not under treatment

= ]

Pucynox 3 — Cxema nounmepeaivnoi
Kucaomnoii oopadoomxu
& NPOOYKIMUBHBLX NAACHOE C

& NOMOUBIO PA3OEABHO CRYULEHHBLX
HAOYBHbLX Naxepoe
Figure 3 — Diagram of interval acid
treatment of productive formations
using segarately run-in-hole
inflatable packers 4
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Huxenexamue
OPOAYKTUBHBIE
IJIACTBI OOPAOATEIBAIOT
B TAKOM K€
HOCJIEJOBATENBHOCTH.

ITocne okoH4YaHUA
BPEMEHHU PEAKITUH
KUCJIOTBI IPOBOAST
BBI30B IIPUTOKA
U3 CKBAXKUHEBL U €€
OTpabOTKy uyepes
(HaKETBHYIO JIMHHIO /I
YAANEHUS IPOAYKTOB
PEAKIIUHU U BBIXO/]A HA
PabOoYnIl pEKUM.

IIpu nposegeHun
UHTEHCU(PUKATUU
MNPUTOKA C UCIOIBb30BAHUEM KOJITIOOMHI'OBBIX
YCTAaHOBOK PAa0OTHI IPOBOAATCA 6€3 ITTyIIEHN
CKBaKMH, 9TO ITOJIOXKUTEJIBHO CKA3bIBAETCSA HA
cocTogHnu I13I1, TaK KaK yCTPaHAeTCAa BO3MOKHOCTb
MPOHUKHOBEHUS (PUIBTPATOB TEXHOJIOIMYECKUX
JKUJKOCTEN B 3TY 30HY.

B HacTos1ee BpeMst HAOMI0IA€TCSL TCHICHITU S
B IIPOBEJIEHUH MHTEHCU(PUKALTMOHHBIX Pa60T
C IOMOIIBIO KOITIOOMHT'OBBIX YCTAHOBOK,

MOHCKA HOBBIX TEXHOJIOTMYECKUX PEMIEHUN U
pa3paboTKa HOBBIX PELIENITYP PAOOYNX COCTABOB
npu nposejgennu KPC. McnionbzoBanne OI'HKO
MIPU IIPOBEJIEHUH HHTEHCU(PUKAITUOHHBIX PA60T
06JIETYaeT OCBOEHUE CKBAKHMH, TAK KAK HAJTUYUE
ra30BOI (DA3bI OOECTIEYUBAET JIyUIIEE OUUILEHUE
[13IT OT IPOAYKTOB PEAKIIUY, A IPUCYTCTBHE [TAB
B COCTABE YIYYIIAET BBIHOC MEJIKUX YACTHULL U3
CKBAKUHLBL ©
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1 — axcnayamauuonmas
Konouna; 2 —I'T;

3 —AUPMmoBasn KOIOHHA;
4 — naoyenoti naxep;

5 — ynaomuumensrolit
anemenmnarepas

6 —npoMbIBOUHAA
Hacaoka; 7 — oopadamot-
B8aembLil UHMePEdaJl;

.

8— omcoinra neckom

c nepexpuoimuem
unmepeanos nepgpoparuis
HeoopadamvL8aemolx
NPOOYKIMUBHBLX NAACIIO8

1 - production casing;

2 —CT: 3 — production
string; 4 — inflatable packer;
5 — sealing element of the
packer; 6 —wash nozzle; 7

— interval under treatment;
8- sand filling overlapping
the perforated intervals

I
135
|

of formations not under
treatment

Pucynox4 - Cxema nounmepaaibHoli KUCI0MHOU 00padbomKu
NPOOYKMUBHBLX NAACINOE C OMCHINKOL 3007 NecKoMm

Figure4

- Diagram of interval acid treatment of productive

Jormations with sand filling of the bottom hole

First, a feather-type wash nozzle and an inflatable
packer are mounted on the CT; then the CT is run into
a non-killed well till it reaches the top of the sand plug
which overlaps the underlying perforated intervals
followed by the deployment of the inflatable packer
which is placed above the top seal of the formation
under treatment. Then inverted gassed acid-oil emulsion
is injected via the CT and is squeezed into the formation
by gas and is left for reacting for 10 to 12 hours. Then the
well is stimulated and flared.

Treatment of the underlying productive formation is
performed by removing the inflatable packer, washing
out of the sand plug till the next interval for treatment
is reached. After washing out of the upper part of the
sand plug, the packer is deployed to cut off the overlying
treated interval; then inverted gassed acid-oil emulsion is
injected, squeezed into the formation by gas and left for
reacting for 10 to 12 hours. The underlying formations
are treated following the same sequence.

After acid reaction time is over, the well is stimulated
and flared to remove the reaction products and to bring
the well on to stable operation.

Well stimulation operations using coiled tubing are
performed without killing the well which has a positive
effect on the condition of the bottom-hole formation
zone since it prevents fluid filtrates from invading that
zone.

At present, a trend can be observed in performing well
stimulation operations using coiled tubing, searching for
new technical solutions and developing new compound
formulas for well workover. The use of inverted gassed
acid-oil emulsions during stimulation operations
facilitates well testing since the presence of the gas phase
ensures better removal of reaction products from the
bottom-hole formation zone and the presence of surface
active agents in the compound improves the removal of
small particles from the well. ©



