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OJITIOOMHT'OBBIE TEXHOJIOTI MU 32 IOCJICTHHE ver the recent 20 years the application of
Kio JIET PACIIUPUIN JUATIA30H CBOUX PabOT OT O coiled tubing technologies has expanded
POCTBIX IPOMBIBOK IECYAHBIX U INTUHUCTBIX from simple sand and clay plug removal
IPOOGOK A0 3aPE3KH OOKOBBIX CTBOJIOB B CYHIECTBYIOMUX to sidetracking in existing wells and drilling in
CKBAXKMHAX M OYPEHUS B OCJIOKHEHHBIX YCIOBHAX. complicated conditions. However, the majority
OCHOBHYIO JIOJIIO PA0OT BCE KE COCTABIISIIOT IPOMBIBKH of works performed with coiled tubing is removal
NECYAHBIX U NIMHUCTBIX IPOOOK U PAOOTHI IO OCBOCHHUIO of sand and clay plugs and well completion after
CKBA>KMH ITOCJIE TH/IPABINYECKOTO PAa3PbIBA IIIACTA hydraulic fracturing. Small amount of works with
(TPIT). Majast 9aCTb PabOT C UCIIOIB30BAHUEM I'HOKOI the use of coiled tube is accounted for by water
TPYyObI KOJITIOOMHI'OBOI YCTAHOBKH IPUXOJUTCS shutoff and squeeze jobs — installation of cement
Ha OIPAHUYEHHUE BOAOIPUTOKA U PEMOHTHO- bridges to cut off the watered-out part of the
U3ONALUOHHBIE PAOOTH (PHP) — yCTAaHOBKY IIEMEHTHBIX producing formation.
MocTOoB (LIM) /17151 OTCEKaHU S OOBOIHUBIIICHCS YACTH Usage of coiled tubing technologies in the
OPOAYKTUBHOI'O TOPU30HTA. sphere of water shutoff is restricted due to
[IpruMeHEHNE KOITIOOMHTIOBBIX TEXHOJIOTUN B O6JIACTH small variety of plugging and sealing materials;
OI'DAaHUYEHHS BOJOIIPUTOKA B CKBAKMHY OI'DAHUYEHHO application of such materials is associated with
M13-32 HEOOJIBIIOTO ACCOPTUMEHTA TAMIIOHAKHBIX 1 higher resistance when they are injected through
U3OJIALIMOHHBIX MATEPHUATIOB, IPUMEHEHUE KOTOPBIX small-diameter tubes.
CB$132HO C ITOBBIIIEHHBIM COIIPOTHUBJICHUEM IIPU UX To resolve the high resistance problem when
TIPOKAYKE I10 TPyOAM MAJIOT'O AUAMETPA. injecting plugging and sealing materials through
151 pemeHns npo6I€MBI TOBBIIEHHBIX the small-diameter coiled tubes, experts of Yug-
CONPOTHUBJIEHUN IIPU ITPOKAYKE TAMIIOHA’KHBIX U Neftegaz used several technological schemes and
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U3O0JIALIMOHHBIX MATEPHUAJIOB IO THOKOH TPyOE MaJIOrO
JUAMETPA CIEUATUCTAMU KoMaHuu «tOr-Hedreras»
OBLIO NCIOIb30BAHO HECKOJIBKO TEXHOJIOTMUECKHX
CXEM U IPUEMOB, TPUMEHEHNE KOTOPBIX IOKA347I0
JIOCTATOYHO BBICOKYIO 3(D(PEKTUBHOCTD ITPU NPOBEJICHUU
PaboT MO OTPAHUYEHUIO BOAOIIPUTOKA B JOOBIBAIOIINX
CKBAXKUHAX HAd HEPTAHBIX MECTOPOXKACHUAX
rocyaapcrseHHOro KoHIepHa (T'K) «T'ypkmeHHEDTDH>.

TpaJUIIMOHHO HA TYPKMEHCKUX HEPTAHBIX
MECTOPOXIEHUAX 1A IPpoBeacHus PUP npuMeHaoTcs
LIEMEHTHBIE U [IEMEHTO-U3BECTKOBBIE PACTBOPEI C
3aKAYKOH UX NOJ IABJIEHUEM HEITOCPEICTBEHHO B
OO6BOTHEHHBIN UHTEPBAI epdopanuu. [IposeseHme
TexHosioruu PUP ¢ IpuMeHEHUEM LIEMEHTHBIX 1
LIEMEHTHO-O0EHTOHUTOBBIX PACTBOPOB YACTO HE
NPUBOAUT K MOJIOKUTEIBHBIM PE3YIBTATAM, YTO
CBA3aHO CO CJIOKHOCTBIO LIEJIEHAIIPABJIEHHOI'O U
MU36MPATEIBHOTO 3aIIOTHEHUS [IEMEHTHBIM PACTBOPOM
KaHAJIOB NOCTYIUIEHUS BOJBI U OTPHUIATEIbHBIM
BJIMAHUEM LIEMEHTHBIX PACTBOPOB HA (DUJIBTPALTUOHHYIO
XAPAKTEPUCTUKY HE(PTEHACHIIIEHHOTO KOJIJIEKTOPA.
CeJIEKTUBHOCTH IIPU IPOBEAECHUN JAHHOTO BH/1a pa6OT
JOOUTHCA HEBO3MOXXHO U B OCHOBHOM BOZJOHACBIIIIECHHASA
Y1 HE(PTEHACBIIIIEHHASA Y4CTU KOJIJIEKTOPA OTCEKAIOTCS
[EMEHTHBIM MOCTOM. B 1as1bHENIIEM IIPOBOAAT
PaboThI 11O pa3zbypusaHuio LIM ¢ nocaenyomert
nep@opanyen U OCBOEHHEM, HO, KAK ITOKA3bIBAET
MPAaKTUKA, 3TO HE BCET/A TTO3BOAET BEIBECTU
CKBA)XUHY HA CTAOUJIBHBIN PEXKUM 3KCIUTYaTAIIUN U3-34
CHJIBHOIM KOJIBMATAIIMU ITPOJYKTUBHOI'O TOPU3OHTA
LEMEHTHBIM (LIEMEHTHO-U3BECTKOBBIM) PACTBOPOM.

B ocnoBnoM nocsie PUP npuxoauTcsa nepexoauTh Ha
BBIIIEJIEKANTNHI IPOAYKTUBHBIN TOPU3OHT, YTO BJIEYET
32 COOOM HEIMOIHYIO BBIPAOOTKY 34114COB, CHUYKECHHE
KO3(pPUIIMEHTA U3BJICYCHUS HE(PTHU U B KOHEUHOM CUETE
CKAa3bIBAETCA HA OOIINX SKOHOMUYECKUX ITOKA3ATENAX
HePTENOOBIYU IO TOPUZOHTAM B OTAEIBHOCTH U ITO
MECTOPOXKIEHUIO B IIEJIOM.

IMpu nipoBeieHNH PA6OT IO OTPAHUYEHUIO
BOJIONIPHUTOKA HA HEPTAHBIX MECTOPOKACHUAX
TypKMEHHCTAHA C IPUMEHEHUEM CTAHIAPTHOTO
060pyIOBaHUS (IIOBEMHBIX YCTAHOBOK) CIIEIIUAJIHUCThI
koMnaHuu «fOr-Hedreras» CTOJIKHYJINCE CO
CJIOKHOCTAMM NP INTYIIEHUHN CKBAXKUH U C
IIOCJIEAYIOIIUM UX OCBOCHUEM. OCHOBHOM IPUYHUHOM
ITOMY ABJIAIOTCA HU3KUE (TIOCAKEHHBIE) I1JTACTOBLIE
JIaBJICHUS IIO OCHOBHBIM JIOOBIBAIOIIUM I'OPU30HTAM
Ha MecTopoxaeHuAX ['oTypaene u bapca-Tenbmec I'K
<«T'ypKMEHHEMTD».

Hcnionb3yeMBble XKUAKOCTH IVTYIIEHU S O0JIa1aI0T
IIOBBIIIEHHOM IIJIOTHOCTBIO OT 1,18 1/CM? 1 BBIIIIE, UTO
TIPUBOJIUT K HOIVIOIIEHUIO UX B 6OJBIINX OObEMAX,
06pa30BaHUIO B [13IT HEOOPATUMBIX BBICOKOBSI3KHX
3MYIbCHUH, 4 B CJIYYA€ ITTYIIEHUA CKBAXXUH [NTMHUCTBIM
PacTBOPOM — INIMHU3ALIUU KOJJIEKTOPA U, KAK CIIEACTBUE,
YXYALUIEHHUIO €T0 (PUIBTPALIMOHHBIX XAPAKTEPUCTHK.
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methods that proved their quite high efficiency
during water shutoff works in the producing wells
at the oilfields of Turkmenneft State Concern.

During squeeze jobs at Turkmen oilfields
traditionally cement and cement-lime solutions
injected under pressure directly to the watered-
out perforation interval were used. Very often
squeeze jobs with the use of cement and cement-
lime solutions do not yield good results due to
complexity of targeted and selective injection
of cement to the water inflow channels and
due to negative effect cement solutions have on
the filtration characteristics of the oil saturated
reservoir. It is impossible to achieve selectivity
during this kind of works and usually both water
saturated and oil saturated parts of reservoir
are cut off by the cement bridge. Further on the
cement bridge is drilled, well perforated and
completed, but as practice shows this does not
always allow bringing the well to stable operation
due to heavy clogging of the productive horizon
with cement (cement-lime) solution. In the
majority of cases after this type of squeeze job it
was necessary to start operation of the overlying
productive formation leading to incomplete
recovery of reserves, reduction of oil recovery
factor and finally affecting the overall economic
performance of individual reservoirs and the
whole oilfield.

When using standard equipment (hoist units)
for performance of squeeze jobs at the oilfields
of Turkmenistan, experts of Yug-Neftegaz faced
certain difficulties in killing wells and their
subsequent completion. The main reason for this
was low reservoir pressures at the main producing
horizons of Goturdepe and Barsa-Gelmes oilfields
belonging to Turkmenneft State Concern.

Applied well killing fluids have increased
density of 1.18 g/cm? and above what leads to bulk
absorption of such fluids, formation of irreversible
highly viscous emulsions in the bottomhole
formation zone, and in case of well killing with
clay fluids it leads to claying of the collector
and, consequently, deterioration of its filtration
characteristics.

All these negative features take place at the
stage of preparatory works leading to skin factor
increase and clogging of the productive
reservoir [1].

As a consequence, the experts face difficulties
in well completion (well completion time is 7 to
15 days) resulting in considerable oil losses and
increase of current workover costs.

Performance of water shutoff works with
the use of coiled tubing allows avoiding the
abovementioned shortcomings. }
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Bce 3TU HETATUBHBIE MOMEHTBI IPOUCXOAAT HA
3TAIE NOATOTOBUTEIBHBIX PA6OT, YTO IPUBOAUT
K MNOBBIIIEHUIO CKUH-(DAKTOPA U KOJIbMATAI[UU
IPOAYKTUBHOI'O IJ1acTAa [1].

Kax ciieIcTBHE, CIEITUATUCTBI CTATKUBAIOTCS
CO CIIO’KHOCTSIMH IIPU OCBOEHUHU CKBA’KHH (BPEMSI
OCBOEHUS COCTABIAET OT 7 1O 15 mHEN), 4TO IPUBOAUT
K 3HAYUTEJIbHBIM IOTEPSIM HE(PTU U CYIIECTBEHHOMY
YBEJIMYECHUIO TEKYIUX 3aTPaT HA n1poseaeHue KPC.

OJIHUM 13 CTIOCOOOB IIPOBEACHUS PAOOT IO
OT'PAHUYEHUIO BOJOIPUTOKA, UCKJIIOYAIONTM
YKAa34HHBIE BBIIIE HEJOCTATKH, ABJISIETCS BBIIIOJTHEHUE
HX C UCNOJIb30BAHUEM TMOKOM TPYObI KOJITIOOUHI'OBOM
YCTAHOBKU.

OTIMYUTENBHOU OCOOEHHOCTBIO TEXHOJIOTUH
BOJIOU3OJIAILIUU U OTPAHUYEHU S BOAOIIPUTOKOB B
HEMTAHBIX U I'A30BbIX CKBAXKUHAX, PA3Pa0O0TAHHON
komnanuen «fOr-Hedrerass, sBasgercss nogoop
PELENTYPBI, BAI3BKOCTHBIX U PEOJIOTUYECKUX CBOICTB
TAMIIOHAXKHBIX MATEPHUAJIOB, ITIO3BOJISIOMUX
MPOKAYATh UX YePE3 TPYyOy MAJIOTO TMAMETPA, 4 TAKKE
PEryJIMPOBAHNE UX IIPOYHOCTHBIX (M30/IALIMOHHBIX)
CBOJCTB HEMOCPEACTBEHHO B IIPHU3A00MHON 30HE
rtacta (I1310) [2]. DTO JoCTUTrAeTCA 34 CHET HAJTUYNA
B TAMIIOHA’KHBIX U U30JIALIMOHHBIX PACTBOPAX
MATHUTOAKTUBHBIX YACTUYEK, KOTOPHBIE TIOA JEUCTBUEM
MATHUTHOT'O MOJIf, CO3JjABAEMOT'O CITYIIEHHBIM HA THOKOH
Tpy6e (mnu HKT) MarHuTHBIM renepatopoM (MI),
JBUT'AIOTCA 10 HATIPABJIEHUIO K MI 1 aKKyMYyJIMPYIOTCA
B OOBOJIHEHHOM 4aCTU NIEPGHOPUPOBAHHOT'O
WHTEPBAIA, CO3ABAs TEM CAMBIM METAJIJIN3UPOBAHHYIO
U3OJIALMOHHYIO CTPYKTYPY HOBBIIIEHHOM ITPOYHOCTN.

7151 THOKOI TPyOBI KOJITIOOMHI'OBOM YCTAHOBKU
CIIEIUAJIBHO Pa3padoTaH MI' Majioro juamerpa,
KOTOPBIN YEPE3 PE3LOOBOE COETUHEHHNE MPUKPETLIAETCA
K I'HOKOM TpyoOe ceKusAMU 110 1,0 M, B 3aBUCHMOCTH OT
UHTEPBAIA IEPPOPALIH.

OTMETHM, YTO B HE(PTEra30BOM IIPAKTUKE TAKAS
TEXHUKA M TEXHOJIOI'UA IPUMEHAETCS BIIEPBLIE, B CBA3U
C 4€M TEXHOJIOI'MIO MOXXHO CYUTATb MHHOBAIIMOHHOM 1
WHTEJUIEKTYAJIbHOMN.

Jasee 6osee nogpOOHO OCTAHOBUMCS HA
TAMIIOHAKHBIX ¥ U3OJIALIMOHHBIX COCTABAX.

W3 N301A11MOHHBIX MATEPUAJIOB IPUMEHAECTCA BOJHDIN
pacrBop nonuakpuiaamuaa (ITAA). Ilpu nomnaganuu B
IJIACT MO, AEUCTBUEM IIJIACTOBOI BOJBI U COAEPIKAIUXCA
B HEM COJIEH, TEMIIEPATYPBHI, 4 TAKXKE JOIIOJITHUTEIBHO
BBE/ICHHOTO CITUBATENS (KOHIICHTPUPOBAHHOTO
BOJIHOI'O PACTBOPA COIY TPEXBAJICHTHOI'O METAJIIA)
BOJHBIN pacTBOP ITAA 06pasyeT NPOYHO CHIATYIO
MIOJIMMEPHYVIO CTPYKTYPY. Biiarogapst CeneKTHBHOCTU
MOJIMMEPHU3AITIH CTPYKTYPA CO3/IAETCS TOIBKO B
OOGBOJHEHHOI YACTH I1J1ACT4, B HEPTEHACHIIEHHOM
YaCTHU BBICOKOMOJIEKY/ISIPHBIE COEAUMHEHUS CTPYKTYPHI
He 06PA3YIOT U BBIMBIBAIOTCS MTPH OCTEAYIONIEM
OCBOCHUH CKBAKUHBL
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A distinctive feature of the technology of
water shutoff and water insulation in oil and
gas wells developed by Yug-Neftegaz is the
accurate selection of the formula, viscosity and
flow properties of plugging materials, enabling
their injection through a small-diameter tube,

as well as regulation of their hardness (insulation)
properties straight in the bottomhole formation
zone [2]. This is achieved by adding magnetic
particles into the plugging and insulation
materials; these particles under the influence

of the magnetic field, created by the magnetic
generator run into the well with the use of a coiled
tube, move towards the magnetic generator,
accumulate in the watered-out part of the
perforated interval and create a high-strength
metalized insulation structure.

A special small-diameter magnetic generator was
developed for the coiled tubing. This generator is
attached to a coiled tube by a threaded connection
in 1-meter sections, depending on the perforation
interval.

It should be emphasized that this is the first
time such technology has been used in oil and gas
practice, hence it can be considered an innovative
and intelligent one.

And now let’s speak in more detail about
plugging and insulation compounds.

As for the insulation materials, polyacrylamide
aqueous solution is applied. When this solution
gets into the reservoir, under the influence of
reservoir water and its salts, temperature and
specially injected crosslinker (concentrated
aqueous solution of three-valence metal salt) it
creates a firmly crosslinked polymeric structure.
Thanks to selective polymerization the structure is
created only in the watered-out part of reservoir;
high-molecular compounds do not create
polymeric structures in the oil saturated parts
of reservoir and are simply washed out during
subsequent well completion.

Alongside the polyacrylamide, sodium silicate
is also used. Its action principle is similar to that
of polyacrylamide and is based on the compound’s
ability to interact with ions of multivalent metals
and other coagulating agents and form gel
systems that under reservoir conditions turn into
solid plugging material. The main advantage of
sodium silicate aqueous solutions is their low
viscosity and good filtration ability
in low-permeable rocks.

After insulation of a water-bearing interval its
reservoir pressure restores to the original one after
certain period of time, while in the bottomhole
formation zone of the producing oil saturated
interlayer a depression cone remains. Pressure



Hapsany ¢ I[TAA IpUMEHAETCA TAKXKE CUIUKAT HATPU L.
TTpUHIIUII €TO JEUCTBUS CXOXK C HOTHAKPHUIAMUIOM
Y OCHOBAH Ha CIOCOOHOCTU B3aUMOJIECTBOBATD
C MOHAMH NOJIUBAJIEHTHBIX METAJIJIOB U IPYTUMU
KOAT'yJIUPYIOMIUMHU AaTEHTAMH U OOPA30BbIBATh
res1Ic06pasHble CUCTEMBI, KOTOPBIE B IIIIACTOBBIX
YCIIOBHAX OOPA3YIOT TBEPABIN TAMIIOHUPYIOMUI
marepuall [IpeuMyIeCcTBOM BOAHBIX PACTBOPOB
CHJIMKATA HATPUS ABJISIETCSI UX HEBBICOKAS BA3KOCTh
U XOpomas (pUIBTPYEMOCTb B HU3KOIIPOHHUIIAEMBIX
opopax.

ITocne n3014a111 BOZOHOCHOI'O UHTEPBAIA
ILIACTOBOE JABJIEHHE B HEM YEPE3 HEKOTOPOE BPpEM L
BOCCTAHABJIUBAETCS JJO HAYATIBHOT'O, B TO BPEMS KAK B
131 paboTaronero HeTEHACHIEHHOI'O IPOIIACTKA
COXPAHAETCA BOPOHKA AEIPECCUN. PA3HOCTD 1aBiIeHnn
HU30JIMPOBAHHOTO M Pa60YErO NPOILIACTKOB BEJIET K
BHYTPUIUIACTOBOU AETIPECCUN HA HEPTEHACHIIIEHHYIO
YaCTh IUIACTA, YTO NPUBOAUT K YBETUYEHHUIO 1eOUTA
HePTH.

bBraroaaps NCIIOJIb30BAHUIO KOJITIOOUMHIOBOH
YCTAHOBKH ITOABHUJIACH BO3MOXXHOCTD IIPOBOAUTD PAOOTHI
TOYEYHO-CEJIEKTUBHOI'O XAPAKTEPA, YTO SKOHOMUT
XUMHYECKHUE PEATEHTHI U YMEHBIIAET UX [IOTEPH U
YTEYKH.

Ilepen npoBeeHUEM BOAOU3OIALMOHHBIX
paboT Ha CKBAKUHE IPOBOJAUTCS LIEJIbIF KOMILIEKC
reo(U3NYECKUX UCCIIETOBAHUN: OIIPEAECTIEHUE TPOMUIIA
NPUTOKA U TPOMUIIA IPUEMHUCTOCTH, COCTOTHUSA
KCIUTYATALIMOHHON KOJIOHHBI U 326051, HAJTN4YHe
3aKOJIOHHBIX ITIEPETOKOB.

Ilo pesynbraTramM UCCIeIOBAHNI PACCYUTBIBAIOTCA
TUIAHOBBIE OO'bEMBI XMMHUYECKHUX PEATEHTOB 1
U3O0JIALIMOHHBIX PACTBOPOB I JAHHOU CKBA’KHHBL.

Ilepe CllyCKOM I'MOKYIO TPYOy OCHAIAIOT
pazbeJUHUTENEM, OOPATHBIM KJIAITAHOM, MATHUTHBIM
T€HEPATOPOM U IIPOMBIBOYHON HACAIKOM TUIIA «IIEPO»
U CIYCKAIOT CO CKOPOCTHIO 0,3—0,4 M/C 1O BEPXHUX
OTBEPCTUN NHTEpBAIA Itepdopanuu. [Ipy HaIUYnu
[IECYAHOH IIPOOKU I'MOKYIO TPYOY CIIYCKAIOT JJO €€
KPOBJIH, IPOMBIBAIOT ITECYAHYIO IPOOKY BOJHBIM
PacTBOPOM NOBEPXHOCTHO-AKTUBHOTI'O BEMIECTBA
(ITAB) iy IEHHBIMYU CUCTEMAMH JI0 ITOJIHOI'O BBIHOCA
NPOO6KU HA IOBEPXHOCTD. J]aJjiee yCTAHABINBAIOT
MTI ¢ «tiepoM» Y BEDXHUX OTBEPCTUI MHTEPBAIA
nepgopanyu. 4epes ruOKyIo Tpyoy 3aKaUUBAIOT
paC‘ICTHbIC OO'BEMBI TaMHOHI/IpyIOH_[I/IX M U30JIAITMOHHBIX
PACTBOPOB JI0 BBIXOZ|A U3 I'MOKOM TPYOBI IIPH OTKPBITOM
KOJIBLIEBOM IIPOCTPAHCTBE, 3ATEM 3aKPbIBAIOT
KOJIBLIEBOE Y IPOJABJIMBAIOT B IIJIACT IIPU IIOCTOSHHOM
KOHTPOJIE ABJIEHNA 3aKAYKH. B ITOC/IETHIOI0
MOPLIMIO U3OJISLIMOHHOI'O PACTBOPA JOOABIISIIOT
MAarHUTOAKTHUBHBIE BEIECTBA. IToc/ie MPOAaBKU B IIACT
BCETO 06'bEMA PACTBOPOB I'MOKYIO TPYOy IPUIIOAHUMAIOT,
IIPOMBIBAIOT OT OCTATKOB TAMIIOHUPYIONIEH KHU/IKOCTH
U OIIYCKAIOT B UHTEPBAI NEPHOPALIAU JJIs CO3LAHUS

<

technologies

COILED TUBE IS ABLE TO TRANSMIT HIGHLY-VISCOUS PLUGGING FLUID AND MAGNETIC SUBSTANCES FOR WATER SHUTOFF IN OIL WELLS

difference between the isolated and producing
layers leads to an intraformational depression
on the oil saturated layer resulting in oil

yield increase.

Thanks to coiled tubing it is possible to perform
the insulation works in a pointed and selective
manner that helps to save chemical agents and
reduce their loss and leakage.

Before performance of water insulation
operations a set of geophysical logging is to be
done: determination of the well inflow profile and
injectivity profile, state of production string and the
bottomhole, presence of behind-the-casing flows.

Based on the logging results designed volumes
of chemical agents and insulating materials for this
particular well are identified.

Before running into the well coiled tube is
equipped with disconnector, back pressure valve,
magnetic generator and pen-type washing nozzle.
Then the coiled tube is run into the well at a speed
of 0.3—0.4 m/s to the upper perforation holes.

If there is a sand plug in the well the coiled tube
should be run to the roof of the plug, then the
plug is washed with surface-active agent aqueous
solution or foam system until complete removal
of the sand plug. Then the magnetic generator
with the pen-type nozzle is installed at the upper
perforation holes. Then the designed volumes

of plugging and insulating solutions are injected
through the coiled tube until their issue from

the coiled tube with annular space open; then
the annular space is closed and the solutions

are pushed into the formation with continuous
monitoring of the injection pressure. Magnetic
substances are added into the last portion of

the insulation solution. After injection of the

full volume of solutions into the reservoir, the
coiled tube is lifted and cleaned of the remains
of plugging fluid, and lowered back into the
perforation interval to create magnetic field

in the bottomhole formation zone.

Upon expiration of the reaction time that is
usually from 24 to 72 hours (depending on the
bottomhole temperature), the coiled tube with
the magnetic generator is lifted to the surface
with continuous circulation, and well completion
is started.

The majority of wells at Turkmenistan
oilfields are operated by a gas lift method
with gas lift starting valves installed along the
length of the production string. That is why
usage of coiled tubing unit allows reducing the
time of preparatory works, because when the
conventional equipment (hoist unit) is used a lot
of time is spent for pipe tripping, in particular:
running and pulling production string with the }
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MAarHUTHOI'O NOJIS B IPU3A00MHON YaCTH IIACTA.

I1o UCTEYEHNH BPEMEHU PEATUPOBAHUS, KOTOPOE
COCTABJISAET OT 24 10 72 94aCOB (B 3aBUCUMOCTHU OT
TEMIIEPATYPBI HA 3460€), TMOKYIO TPYyOy C MATHUTHBIM
I'€HEPATOPOM C ITIOCTOAHHOU LIUPKYJ/IALIUEH HOAHUMAIOT
HA OBEPXHOCTD U MPUCTYIAIOT K OCBOCHUIO CKBAXKUHBL

valves and running and pulling technological
string meant for the operation.

As of April 1, 2011 Yug-Neftegaz performed
water shutoff operations with the use of coiled
tubing at 19 oil wells of Turkmenneft State
Concern. The success rate was 85%. We did not

Table 1 — Results of water shutoff operations in oil wells located at the Goturdepe and Barsa-Gelmes oilfields

of Turkmenneft State Concern

Performance before the process Performance after the process . . .

Well Date of Commissionin Duration | Additional oil

Line b i At 8 of the effect, | production,

WHIROET || QU ae Ofluid, Qoil, Water Ofluid, Qoil, Water months bbl
bpd bpd cut, % bpd bpd cut, %
Goturdepe
1 627 16.12.2009 20.12.2009 673.2 0.7 999 3478 124.2 585 14 30,705
2 1419 13.01.2010 19.01.2010 74.8 0.7 99 3927 913 73 8 7,560
3 689 11.03.2010 21.03.2010 762.2 05.8 90 6777 1676 713 13 13,124
Barsa-Gelmes

4 649 24.11.2009 29.11.2009 805.6 554 92 748 2895 55 16 58620
5 641 24.12.2009 27.01.2010 149.6 9 93 1129 46,4 52 11 32,653
6 903 21.01.2010 29.01.2010 843 509 93 6089 1518 71 11 43,047
7 1140 21.02.2010 26.02.2010 6089 36.7 93 540.8 83.8 82 11 33,042
8 936 22.10.2010 04.11.2010 1219 2.2 98 1773 41.1 73 5 7,694
9 765 10.11.2010 29.11.2010 1773 6 96 255.8 1316 40 4 5,329

OCHOBHA4 YaCTb CKBA>KUHHOTO (poHAA
MECTOPOXACHUN TyPKMEHHUCTAHA SKCILIYATUPYETCS
rasjau@THBIM CIOCOOOM C PACCTAHOBKOM ITYCKOBBIX
rasjau@THBIX K1anaHos 1o aiuHe HKT. TToatomy
MIPUMEHEHHNE T'HOKOI TPYOBI TO3BOJISAET TAKKE
COKPATUTB BPEMS HA TTOATOTOBUTEBHBIE PAOOTHI, TAK
KAaK IIPH UCTIOJIb30OBAHUU CTAHIAPTHOT'O OOOPYJOBAHUSA
(IOABEMHOM YCTAHOBKHU) MHOI'O BDEMEHU YXOLUT
HAa CIIYCKO-TIOgbeMHbIe onepanuu (CI10), a uMEHHO:
HO'BEM /CITYCK AKCIITyaTalinOHHBIX HKT ¢ k1ananamu u
cnyck/mogbeM TexHonorndeckux HKT ayist nposeneHust
ponecca.

ITo cocrosnuio Ha 01.04.2011 komnanuen «fOr-
Hedreras» npoBeIcHbI pA0OTHI IO OrPAHUYEHHIO
BOJIOIIPHUTOKA C UCTIOTIb30BAHUEM I'MOKOI TPYOBI
KOJNTIOOMHIOBOM YCTAHOBKHU Ha 19 HEPTAHBIX
ckBaXUHAX 'K «T'ypkMeHHEDTH». YCIIEMHOCTH
pPOBEJICHUS PabOT cocTaBuia 85%. Ha Tpex
CKBa)KMHAX MeCTOpOXxAeHus [oTypaerne Ne 1399,

1156, 726 TO3UTUBHBIN PE3YJIBTAT HE GBI [TOJTYYCH —
O6BOTHEHHOCTD OCTAJIACH HA IIPEKHEM YPOBHE. DTO
MEPBBIE CKBA’KUHBI, HA KOTOPBIX CHELUAIUCTAMA
KOMIIAHHUHU ObL1a OIPOOOBAHA TEXHOJIOT U
OIPAaHUYEHUS BOJOIPHUTOKA C UCTIOTb30BAHUEM
TUOKOU TPYObI KOATIOOUHI'OBOM yCTAHOBKH. [IpHUYHHBI
HEYCIEMTHOCTU IIPUMEHEHU TEXHOJIOI'MH MOKHO
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get positive results at three wells (N0.1399, 1156,
726) of Goturdepe oilfield — water cut remained

at the same level. These are the first wells where
company’s experts tested water shutoff technology
with the use of coiled tubing. The main reasons for
non-success of the technology are adaptation of
this technology to the specific geological and field
conditions of this oilfield, selection of the plugging
and insulations solutions formula (viscosity and
flow characteristics, fluidness, hardening start
time) to comply with the conditions of injecting
these materials through a 1.5-inch coiled tube.

Results of water shutoff operations at certain
wells of Goturdepe and Barsa-Gelmes oilfields are
specified in table 1.

Total additional oil production due to
technology of water shutoff with the use of coiled
tubing made up more than 231,880 bbl. The
duration of the effect is 4 to 16 months. Thanks to
this technology we managed to reduce water cut
of these wells by 25—-35% in average.

Let’s touch upon some results and wells in more
detail.

So, in well No.649 at Barsa-Gelmes oilfield
owing to the application of this technology water
cut was reduced from 92 to 55% and well yield
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OOBICHUTD AJATITAITHEN JAHHOM TEXHOJIOIHH IO,
KOHKPETHBIE I'€OJIOIO-IIPOMBICJIOBBIE YCIOBUSA JAHHOI'O

MECTOPOXK/ICHHUSI, TIOIGOPOM PEIEIITYPBI TAMIIOHAKHBIX

U U30JIUPYIOUIUX PACTBOPOB (BA3KOCTHBIX
XAPAKTEPHUCTHUK, PEOJIOTUUYECKNX CBOUCTB, TEKYUECTH,
BPEMEHU HAYAJIA 3ACTBIBAHUS) MO YCIOBUSA IPOKAYKHU
3TUX PACTBOPOB C UCMOJIb30BAHHUEM THOKOU TPyObI
JUAMETPOM 38 MM.

Pe3ynbTaTel BBIIOJIHEHHBIX PAOOT IO OrPAHUYEHHIO
BOJIOIIPHUTOKA HAd HEKOTOPBIX CKBAKMHAX
mecTopoxgenuii lorypuene u bapca-T'eabsmec
IIPUBE/CHBI B TA6IUIIE 1.

O61m1a51 AONOJHUTENBHAS JOObIYA HEPTH 32
CYET TEXHOJIOI'MU OI'PAHUYEHHUS BOJOIIPHUTOKOB C
HCIIOJIb30BAHNEM TMOKOU TPYObI KOITIOOMHIOBOM
YCTAHOBKHU cocTaBmia 6osee 31 000 T. JIuTebHOCTD
adpdexra ot 4 10 16 Mmecsities. birarogapsi IpUMEHEHHIO
JIAHHOI TEXHOJIOTUH yJAJIOCh CHU3UTb OOBOJTHEHHOCTD

increased from 55.4 to 289.5 barrels per day.
Additional production over the 16 months of the
effect duration made up 58,620 bbl.

The performance dynamics of well No.649
Barsa-Gelmes after water shutoff operations is
specified in Figure 1.

Well No. 649 contains a side track with internal
diameter of 3.2 inches. It was difficult to use a
conventional hoist unit because we could not
enter the side track with the tube due to its drilling
peculiarities at this specific well. The decision
was made to perform the works with the use of a
coiled tube. Geophysical logging showed that the
bottomhole formation zone is highly clogged, skin
factor was positive. The bottomhole formation
zone was unclogged by injection of the surface-
active substance aqueous solution, specially
selected taking into account the properties of

reservoir oil and water. Then the water shutoff
works with the use of highly viscous and magnetic
substances were performed, and then bottomhole
formation zone was again washed with aqueous
solution of surface-active substances.

CKBAXXUH B CPEJTHEM HA 25—-35%.

Ha HEKOTOPBIX PE3YJIBTATAX U CKBA’KIHAX OTAHOBHUMCS
6oJ1ee IeTaTBHO.

Tax, o ckBaxxuue Ne 649 Bapca-Tenbmec
671aroapst IPUMEHEHMIO JJAHHOU TEXHOJIOTUHU

Taoauya 1 — Pe3yasmamuot padom no 0ZPanuuenuo 6000nPUMOKA HA HEPBMAHBIX CKEANICUHAX MECMOPOICOCHUTE
I'omypoene u Bapca-Teasmec I'K «Typxmennegdmo»

THapamempo. 00 npovecca Hapamempui nocae npoyecca | Jinumens-
Ne Homep Az AlEL 20T, HOCMb Jlon. 006biua
nposeedenus |  6axcnaya-
n/m | cxeaxcuroL pacom mano O, on, 066, Quc, on, 06, apppexma, | Hepmu, m
mieym | meym % mieym | meym % JUEE:
Tomypoene
1 627 16.12.2009 20.12.2009 90 0,1 99,9 46,5 16,6 58,5 14 4104,97
2 1419 13.01.2010 19.01.2010 10 0,1 99 525 12,2 73 8 1010,63
3 689 11.03.2010 21.03.2010 101,9 88 90 90,6 224 713 13 1754,61
bapca-I'envmec

4 649 24.11.2009 29.11.2009 1077 74 92 100 38,7 55 16 7836,89
5 641 24.12.2009 27.01.2010 20 1,2 93 15,1 6,2 52 11 4365,35
6 903 21.01.2010 29.01.2010 1127 6,8 93 81,4 203 71 11 5754,96
7 1140 21.02.2010 26.02.2010 81,4 4,9 93 723 11,2 82 11 441741
8 936 22102010 04.11.2010 16,3 03 98 23,7 55 73 5 1028,57
9 765 10.11.2010 29.11.2010 23,7 0,8 96 34,2 176 40 4 71238

O6BOTHEHHOCTD CHUIKEHA C 92 10 55% NPU YBETUYEHUN
JIOOBIYN CKBAXKUHBI ITO HEPTH C 7,4 10 38,7 T/CYT.
JIOIOJIHUTEIbHASA A0ObIYA 32 16 MECALEB JJINTEIBHOCTHA
adderTa coctasmuia 7836,89 T.

JuHaMHKA paboTh CKBAXUHBI Ne 649 Bapca-
T'esibMeC ITOCIIE TPOBEAEHM PAOOT IO OIPAHUYEHHIO
BOJIOIIPUTOKA IIPUBE/IEHA HA PUCYHKE 1.

CxBaxxuHa Ne 649 coaepKuT BTOPOIt (6OKOBOI) }

After water shutoff works the well joined the
stock of operational wells with the following
parameters: Qfluid — 100 m3/day, Qoil — 289.5
bpd, water cut — 55%.

In well No.641 Barsa-Gelmes owing to
application of this technology water cut was
reduced from 93 to 52% and oil production was
increased from 9 to 46.4 bpd at the moment of }
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TEXHOJIOT'NH

THBKAA TPYBA KOJITIOBHUHITOBOYI YCTAHOBKHY CIIOCOBHA ITPOITYCKATH BBICOKOBA3KYIO TAMIIOHHUPYIOIIYIO )KUJIKOCTh

U MATHHTOAKTHUBHBIE BEITECTBA 111 OTPAHUHYEHHU A BOJOIIPUTOKOB HA HE®TAHDBIX CKBAJKHMHAX

CTBOJI C BHYTPEHHUM JuameTpom 82 Mm. [Ipumenenue
CTAaHZAPTHOI'O NO/bEMHUKA OCJIOKHSAIOCH U3-32
HEBO3MOKHOCTH BOITH BO BTOPOI CTBOJI TU(PTOBBIMU
TPy6aMU HU3-32 OCOOEHHOCTEN 3a0yPKH BTOPOT'O CTBOJA
MMEHHO Ha 3TOH CKBA’KHUHE. BbLJIO MPUHATO PEHIEHNE
MIPOBECTU PAO6OTHI C UCTIONIb30BAHUEM T'MOKOI TPYOBIL.
Kaxk nokasanu reopusmndeckue uccaegosanus (I'MC)

H4 CKBAXKUHE TIEpe]] NpoBeicHUuEM paboT, [13I1 cuibHO
3aKOJIBMAaTUPOBAHA, OTMEYEH MOJIOKUTENBHBIN CKHUH-
(paxTop. BN IPOBEJEHBI PAOOTHI IO IEKOABMATAIINHU
131 3aKa4KOM KOHLIEHTPHUPOBAHHOI'O BOJHOI'O
pacrBopa ITAB, crieniaabHO HOLOOPAHHOTO C

Y4YETOM CBOHCTB IIACTOBOY HE(PTU U BOAEL Jlanee
MPOBEAEHBI PA6OTHI ITO

well commissioning. During the following 6
months additional production of this well was
89.8—112.2 bpd and over the period of 11 months
it made up 32,653 bbl.

Figure 2 shows the performance dynamics
of well No. 627 Goturdepe after water shutoff
operations with the use of coiled tubing according
to Yug-Neftegaz technology.

Well No.627 Goturdepe has been in the idling
well stock since 2008 due to high (almost 100%)
water cut. It was unprofitable to operate the
well. High water cut was caused by increased
oil production rates for this horizon resulting in

OTPAHUYEHUIO BOIOTIPUTOKA C gy 3
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N = =
W MarHUTOAKTUBHBIX BEIICCTB S 0 Bi: 1167 il 8000/59840.3
N 107,71 = ] 45 N
H 3aTE€M ITOBTOPHO — IPOMBIBKA § e \é‘ = 105 107 | 107| 107 |1075| 1077 116F '\ m | | 7000752360 £
N ~ 0. > =
[13I1 BogHBIM pacTBOpOoM ITAB. S2100 = S NHH A 3
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O,

CHU3UJIACH C 93 110 52% npu —— Jlebum wcuoxocmu, m3/cymy/ Yield of fluid, w'/day %
YBCIUYCHHUHU JIOOBIYN CKBAKUHBI —e— 00800HeHHOCMY, %/ Water cut, % =

o HedtH ¢ 1,2 10 6,2 T/CYyT Ha
Pucynox 1 - Junamurxa pabomst cke. Ne 649 bapca-TI'ervmec nocie ozpanuienus

MOMEHT BBOJId CKBA’KHHBI B
IKCIUTyaTanuIo. Ha mporsaxeHuu
MTOCJIEAYIOMMNX 6 MECSITIER

8000NPUMOKA C UCNONBLIOBAHUCM ZUGKOLL MPYObL KOAMIOOUHZA

Figure 1 - Performance dynamics of well No.649 Barsa-Gelmes after water shutoff
with the use of coiled tubing

JIOTIOJIHUTEIbHAA T0ObIYA 10
ITOU CKBAKHUHE COCTaBsIa 12—15 1/cyT 1 3a 11 mecanes
cocTaBuaa 4365,35 T.

Ha pucyHke 2 NpUBeJeHa JTUHAMUKA Pa6OThI
CKBaKUHBI Ne 627 TOTypEIie HOC/IC OrPAaHUYCHUS
BOJIOIIPHUTOKA C UCTIOIIb30BAHUEM I'MOKOI TPYOBI
KOJNTIOOMHIOBOM YCTAHOBKH IO TEXHOJIOIMHU KOMITAHUH
«Or-Hedreras».

CxBaxkuHa Ne 627 ToTypgaerte ¢ 2008 rojia HAXOAUIACh
B 6€3EUCTBYIONEM (POH/IE U3-34 OOJBIION (TIOYTU
100%-11) 06BOAHEHHOCTH. DKCILTyaTAIUsI CKBAXKUHBI
ObLIa HEPEHTAOEIBHOM. [IpYMHOI O6GBOTHEHHOCTH
CTaJIA BBICOKHE TEMITBI OTOOPOB IO JAHHOMY TOPHU30HTY,
4TO MOBJIEKJIO 32 COOOI IPEXKIEBPEMEHHOE OOBOJJHEHHE
CKBa’KHbBI 3aKOHTYPHOM BOZOK.

ITocre mpoBeIeHU S TTPOIIECCa ITPUTOK JKUJIKOCTH
yMeHbIIIIICS ¢ 90 10 58—65 M3 B CyTKH, OGBOJHEHHOCTD
CHU3UJIACh € 99,9 110 58,1% IpU KPATHOM YBETUYEHHUU
no6erau Hedru ¢ 0,1 10 16 1/cyT. JOTIOMHUTEIbHAS
no6br4a 3a 14 mecsieB coctaBuaa 410497 T.

preliminary watering out of the well by edge water.
After performance of the operations fluid inflow
reduced from 90 to 58—65 m? per day, water cut
reduced from 999 to 58.1% and oil production
increased from 0.7 to 119.7 bpd. Over the period
of 14 months, additional production made
up 30,705 bbl.
Analysis of the performance of these wells
after water shutoff operations demonstrated
the efficiency of the waterproof screen and its
durability.

CONCLUSIONS

1. The technology of water shutoff with the
use of coiled tubing in producing wells showed
good results at the oilfields of Turkmenneft State
Concern. Obtained results allow recommending
this technology for the fields at the late stage
of development, fields with high depletion of
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AHa13 paboThl TUX CKBAKUH TTOCJIE IPOBEJICHUS
PaboT MO OrPAHUUYECHUIO BOIOIIPHUTOKA TIOKA3bIBACT
3P HEKTUBHOCTD CO3/ITAaHU S BOJIOU3OISIIIMOHHOT'O 9KPAHA
U €T'0 JIOJITOBEYHOCTb.

BbIBOAbI

1. TexHOJIOTHA OTPAHUYEHNS BOAOIIPHUTOKA B
JOOBIBAIONINX CKBAKMHAX C HCIIOJIb30BAHHUEM
T'HOKOU TPYOBI KOJITIOOMHIOBOH YCTAHOBKU XOPOIIO
3aPEKOMEHIOBAIA CE6 HA HEPTAHBIX MECTOPOXKIECHUAX
I'K «<T'ypkMeHHEDTH». [I0Ty4EHHBIE PE3YIBTATHL
MO3BOJISAIOT PEKOMEHIOBATD €€ IJI1 BHEAPEHNA Ha
MECTOPOXAECHUAX, KOTOPBIE HAXOAATCSA HA TO3IHEHN

technologies
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reserves, low reservoir pressures and high
water cut.

2. One of the main distinctive features of the
water shutoff technology in oil and gas wells,
developed by Yug-Neftegaz, is not only accurate
selection of the formula, viscosity and flow
properties of the plugging materials allowing their
easier injection through a small-diameter tube,
but also regulation of their hardness (insulation)
properties directly at the bottomhole formation
Zone.

3. Application of the water shutoff technology
with the use of water insulation compounds and

CTa/IMU Pa3pabOTKH, C BHICOKOU
BBIPA6OTAHHOCTBIO 3a11ACOB, HU3KHUMH
IIJTACTOBBIMU JABJICHUAMU U OOJIBIION
O6BOJHEHHOCTBIO.

(M301ALIMOHHBIX) CBOVICTB
HEMOCPECTBEHHO B IIPHU3a60MHOI
30HE€ IJIACTA.
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3. IIpuMeHEeHMNE TEXHOJIOT NN
OTPaHUYEHUS BOJOIIPUTOKA C
HCIOJIb30BAHUEM U3OIAIMOHHBIX
COCTABOB U MATHUTOAKTUBHBIX
BEIIECTB ITO3BOJIAET HE TOIBKO
OIPAaHUYUTD IIPUTOK BOABL, HO Y IPHUBOJUT K
YBEJINYEHUIO JOOBIYU HEPTHU.

4. TIprMEHEHUE KONTIOOMHIOBOH TEXHUKU
MO3BOJIMJIO COKPATUTD BPEMA HA IOATOTOBUTEILHBIE
Pa6oThl, uCKII0UUB CITO 7151 9KCILUTYATALUOHHOT'O
U TEXHOJIOI'MYECKOro audra. Takke, 6marogaps
IPUMEHEHHIO TMOKOH TPYObl KOITIOOMHI'OBOM
YCTAHOBKH, ITOSABUJIACh BO3MOKHOCTD U30€XKATh
HEOOXOAMMOCTH IVTyIMIEHUA ITPOJYKTUBHBIX TOPU30OHTOB
C NOCA’KEHHBIMU IIJIACTOBBIMU JIABJIEHHUAMU U TEM
CaMBIM MCKJIIOUHTD JIOTIOJIHUTEJIBHOE 3AT PA3ZHEHHE
NPOAYKTHUBHBIX KOJUIEKTOPOB KXUAKOCTAMU IVIYHIEHHNS,
YTO IIPUBOJUT K JJIMTEJIBHOMY OCBOEHMIO CKBAJKHH.
ITpu UCIOIB30BAHNY T'MOKOH TPYObI KOJITIOOMHI'OBOM
YCTAHOBKH IO OCHOBHOMY (DOH/TY CKBa’KMH BpEMS
OCBOCHUSI COCTABJISIET 1—3 qHSL

5.I1ox AECTBUEM CO3/JABAEMOTO B CKBAKIHE
MATHUTHOTO NOJISI B OGBOTHEHHBIX HHTEPBAJIAX I171ACTA
06Pa3YIOTCS U30IUPYIOMIUNE «METAIIM3UPOBAHHBIC>

<

Pucynox 2 - Junamura paéomusi cke. Ne 627 Tomypoene nocne ozpanuruenusn
B000ONPUMOKA C UCROSIBI0GAHUCM 2UOKOTLL MPYOBL KOAMIOOUH2A

Figure 2 — Performance dynamics of well No.627 Goturdepe after water
shutoff operations with the use of coiled tubing

magnetic substances allows not only reducing
water inflow but also increasing oil production.

4. Use of coiled tubing allows reducing the time
for preparatory works as there is no need for
running and pulling production and technological
strings. Coiled tubing application also allowed
to avoid killing producing horizons with low
reservoir pressures, thus eliminating additional
contamination of the producing formations with
the well killing fluids, what may lead to long-lasting
well completion. When using a coiled tube in the
main well stock completion time is 1-3 days.

5. Under the influence of the magnetic field
created in the well, high-strength metalized
structures are formed in the watered-out parts of
formation. These structures reduce water inflow
into the well. In the oil saturated parts of formation
aloose gel is formed that is easily washed out under
depression. }
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TEXHOJIOT'NH

THBKAA TPYBA KOJITIOBHUHIOBOY YCTAHOBKHY CIIOCOBHA ITPOITYCKATH BBICOKOBA3KY IO TAMIIOHHUPYIOIIYIO )KUJIKOCTh

U MATHHUTOAKTHUBHBIE BEITECTBA JIJI1 OTPAHUHYEHH A BOJOIIPUTOKOB HA HE®PTAHDBIX CKBAJKHHAX

CTPYKTYPBI HOBBIIIEHHOM IPOYHOCTH, 6JIarOfaps
KOTOPBIM OI'PAHUYUBAETCS IPUTOK BOJBI B CKBAXKIHY.

B He(pTEHACHIIIEHHOM HHTEPBAJIE IIACTA OOPA3yeTCs
HEIIPOYHBIHN, PBIXJIBII I'€JIb, KOTOPBIX JIEI'KO BLIMBIBACTCSI
IIPU JENPECCUM.

6. CEeNeKTUBHOCTb IIPU MPOBEACHUH PABOT IO
TEXHOJIOrNU KoMnaHuu «fOr-Hedreras» o6ycioBneHa
pas3n4YHON (pa30BOY NPOHUITAEMOCTBIO ITPH
(PUIBTPALIUU B BOJO- U HE(PTEHACHIIIIEHHBIE UHTEPBAJIBI
acta. Kpome 3Toro, npu (pUnsTpariuiui COCTAaBOB
B HE(PTEHACHIIIICHHOM 30HE IJIACTA OOPA3YETCS
3MYJIbCHUA, OIOKUPYIONAs HE(PTEHACBIILIEHHYIO 30HY
U [IEPEPACIIPENEIAIONIAA IIOTOK TAMIIOHHUPYIOLIETO
COCTABA IIPEUMYIIECTBEHHO B BOJOHACHIIICHHYIO
30HY. B BOIOHACHIIIIEHHOM UHTEPBAJIE IIACTA IO,
JEUCTBUEM CIINBATENA OOPA3YETCSA JOBOIBHO IPOYHBIH
BOJIOHETIPOHUIIAEMBIH I'eJib, OOJIAJAIOIII BBICOKOH
AT€3UEN K IIOPOJE.

7. T'napoaTHAMHNYECKUA MEXAHU3M BHYTPEHHET'O
KOHYCOOOPA30BAHUSA 3AKIIOYAETCSA B TOM, UTO
MOCJIE U30JIALUU BOJOHOCHOI'O MHTEPBAJIA
IIACTOBOE JABJIEHHE YEPE3 HEKOTOPOE BPEMS B HEM
BOCCTAHABJIUBAETCS JO HAY9aJIbHOI'O, B TO BPDEMS KAK B
131 padoTaromero He(TEHACHIEHHOI'O IPOIIACTKA
COXPAaHAETCA BOPOHKA JEIPECCUN. PA3HOCTD 1aBIeHnn
B I13I1 N30IMPOBAHHOI'O U PA6OYETO IPOMNIACTKOB
NPUBOAUT K BHYTPUIIACTOBOU AECIIPECCUN HA
HEPTEHACHIIIEHHYIO YACTb IIACT4, YTO JAET
yBEJINYEHUE eOUTA HEPTHU.

8. Bnarogaps y4mei IpoXoAUMOCTH THOKOHN
TPYOBI YEPE3 CY’KEHHBIE U UCKPHUBJIEHHBIE YIACTKHA
CTBOJIA CKBAXKUHEBI CYIECTBEHHO YIIPOCTHUIOCH
NPOBEAECHUE PAOOT IO OTPAHUUEHUIO BOJOIIPUTOKOB
B F'OPU30OHTAJIBHBIX U HAKJIOHHO-HAIIPABJIEHHBIX
CKBAXXUHAX.

9. Icntonb30BaHUE T'UIPOMOHHUTOPHBIX HACAZOK IIPH
IIPOMBIBKE CKBAKUHBI ITIO3BOJISIET IIPOBOAUTH OOPAOOTKY
CKBKMHBI pacTBOpamu ITAB B ruipouMny1CHOM
PEXUME, UTO CIIOCOOCTBYET JIEKOIbMATAIINNA
NPU3A0OHHON 30HBI CKBAXKUHBI OT 3AIPA3HSIONINX €€
OTJIOKEHNH, CHUKEHUIO CKUH-(PAKTOPA U YBEJIMUYEHUIO
NPUTOKA IIACTOBOTO (PJIIOM/IA.

10. TIprMeHEHUE KONTIOOUHI'OBOM TEXHUKU JIAET
3HAYMTETBHOE CHUYKEHUE TPYJOBBIX U MATEPHUATIBHBIX
3aTPAT HA IIPOBEJEHUE KAITUTAILHOI'O PEMOHTA, 4
PAa3BUTHE JAHHOI'O HAIIPABJICHU S JO/KHO IIPOUCXOAUTD
IIPYU AKTUBHOM Y4aCTHH CIIELIUAJIUCTOB, KOTOPBIE
CMOTYT OTOUTHU OT TPAJAULIMOHHBIX IIPEICTABIEHUN
O KOJITIOOMHTI'E U 6y1yT 6paTh HA C€6s1 CMEJIOCTh
IIPOBOAWUTD PEJKUE UIU YHUKAJIBHBIE BU/IbI PA6OT C
IIOMOIIIBIO JAHHOM TEXHUKU.

11. B nedprera3oBoi NpakTHUKE TAKAA TEXHUKA U
TEXHOJIOT'UsI IIPUMEHSETCS BIIEPBBIE, B CBA3U C YEM
TEXHOJIOTUIO MOKHO CUUTATh MHHOBALIMOHHON U
UHTEJJIEKTYAJIBHOU. ©
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6. The selectivity during performance of works
according to Yug-Neftegaz technology is stipulated
by different relative permeability during filtration
into water and oil saturated reservoir intervals.
Besides, in case of compounds filtration in the oil
saturated reservoir area an emulsion is formed
blocking the oil saturated area and redirecting
the flow of plugging compound mainly to the
water saturated area. In a water saturated reservoir
interval under the influence of crosslinker a quite
strong waterproof gel with high adhesion to the
rocks is formed.

7. Hydrodynamic mechanism of internal coning
is as follows: after insulation of the water bearing
interval its reservoir pressure restores to the
original one after a certain period of time, while in
the bottomhole formation zone of the producing
oil saturated layer a depression cone remains.

The pressure difference between the isolated
and producing layers leads to intraformational
depression on the oil saturated part of reservoir
resulting in oil yield increase.

8. Owing to coiled tubing’s better passing ability
in narrowed and curving parts of the wellbore it
has become much easier to perform water shutoff
works in horizontal and slanted wells.

9. Usage of jet nozzles during well flushing
allows treating well with surface-active substances
solutions in a hydro-pulse mode, what leads to
unclogging of the bottomhole well area, reduction
of skin factor and increase of reservoir fluids
inflow.

10. Application of coiled tubing units
considerably reduces labor and material costs
during well workover. This sphere of coiled tubing
application shall develop with active participation
of specialists, who need to shift away from
traditional perception of coiled tubing and to take
courage to perform rare and unique operations
with the use of coiled tubing.

11. This is the first time such technology has been
used in oil and gas practice, hence this technology

can be considered as innovative and intelligent one. @
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