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YnpaBnsaemMmbi C NTOBEePXHOCTUN CKBA)XUHbI
rmapaBnu4YecKn paspbiB nJacra
C MOMOILLbIO KOJITIOOMHra

Coiled Tubing-Assisted Surface-Controlled
Hydraulic Fracturing

TexHonorunsa Technology

IIpennaraemas rexuosorus I'PIT no3sonuT
ITIOBBICUTH JOXOJHOCTH HCQ)TCI‘QSOBI;IX KOMHQHI/II;I,
K4K OTE€YECTBEHHBIX, TAK U 33PYOEKHBIX, U IOKPHIThH
JACHCYKHBIC PACXObI, CBA3AHHBIC C UCITOJIb3OBAHNUCM

JIAHHOT'O JIOPOTOCTOSAIIETO CITIOCO6A MHTCHCU(DUKATTUN

CKBAXKWH U TJTACTOB,
TeXHOJIOTUSI HOCUT OTPACJIEBOM XapaKTEP
U TIO3BOJISIET B 3HAYUTE/IBHOI CTEIICHU

The proposed hydraulic fracturing technique
will allow increasing the earning capacity of oil
and gas producing companies, both domestic
and foreign, and covering the costs associated
with the use of such an expensive method of well
stimulation.

The technique is industry-based and will render
it possible to considerably improve the method

YCOBEPIIEHCTBOBATD U3JIIOOJIEHHBIN CIIEIUATIUCTAMHA
CIIOCOO6 MOBBIIIEHUS TPOU3BOAUTENIBHOCTHA HE(PTAHBIX
M I'a30BBIX CKBAJKUH U TEM CAMbBIM YBCIIMYUTDH HCq)TC— "
ra300TAa9y IIJIACTOBOM CUCTEMBI B IICTIOM.

Texrnonozus paspabomarna 6 OO0 «FOz-Hegpmeza3».

of increasing the productive capacity of oil and
gas wells favored by specialists and therefore to
increase the oil and gas recovery on the whole.
The technique was developed in Yug-Neftegaz
Private Limited by prof Yu.A. Balakirov,

Asmoput: 3amecmumesto Oupexmopa no nayke u
mexHuie, 00KmMop MmexHu1eckux Hayk, npogheccop
FO.A. Banaxkupoe, 271a61oiil UHIICeHeP-1MexHO102
IL.H. To6oavuenko, cynepsaiizep HegpmezazosnLx
npoyeccoe B.H. Bpoeuyx.

An ropymTm nposepeHmaA

npoLueccoB npu ynpasjiisgseMmom c

noBepPxXHOCTU r<MapaBJIN4YeCKOM

Pa3pbiBe rnjiacrta

1. BBIOOP CKBAKHUH NPOHU3BOAUTCA ITyTEM
TIATEILHOI'O aHAJIN3A PAGOTHI JEHCTBYIOMINX

HEMTIHBIX U I'A130BbIX CKBAXKUH C
AKIIECHTUPOBAHUEM MAJIOJICOMTHBIX IO HEPTU U

ra3y CKBa>KMH, IPUHHMAs IIPU 3TOM BO BHUMAHHE
OOBOHEHHOCTD POAYKIIUY CKBA’KHUH, TEH/ICHITUH

KIIPEOOPA3OBAHUIO U IPYTUE HETATUBHBIE
MHOCJIEJICTBUSL.

2. BpIOpaHHBIEC CKBAXKUHBI JJOJI>KHBI OBITh
pacnionoxensl 0T BHK 1o 'HK Ha paccrosHnmu

6onee 500—800 M 111 N30eKaHUI OOBOJHEHHOCTH

M 3aTA30BAHHOCTH MN3-34 BO3MOXHOT'O ITPOPBIBA B

30HY BOIIOHC(DTHHOI‘O KOHTAKTA U FA30BOU MIATTKUA

JIACTOBOU CUCTEMBL.

3. BbIOpaHHBIC CKBAXKUHBI JJOJI>KHBI ObITh
cepTUPUIUPOBAHBI MHIUKATOPHBIMU
JHATPaMMaMU U KPUBBIMU BOCCTAHOBJICHUS
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Deputy Director for Science and Technologies,
Doctor of Engineering; P.1. Tobolchenko, chief
process engineer; and V.N. Brovchuk, oil and gas
process supervisor.

Process algorithm for
surface-controlled hydraulic
fracturing

1. The wells are selected by carefully analyzing
the operation of the active oil and gas wells
with the focus on wells with low oil and gas
production rates with account for water-cut,
tendency towards transformation and other
adverse impacts.

2. The selected wells should be located at a
distance over 500—-800 m from OWC to GOC
to avoid water cut and gas contamination
caused by potential breakthrough into the
oil-water contact zone and a gas cap in the
formation system.

3. The selected wells should be certified with IPR
curves and PBU curves to determine the well
deliverability (with obligatory identification of
the skin factor) in case of steady and unsteady
inalux of fluids.

4. The production strings of the selected wells
should be airtight and, if necessary, withhold



JIABJIEHUS IJI51 OIIPEEIIEHUS IPOAYKTUBHOCTH
CKBAXXUH (C 00S33TEIBHBIM OIIPEICIEHUEM
CKHUH-(PAKTOPA) B CJIy4a€ CTALIMOHAPHOTO U
HECTALUOHAPHOT'O IPUTOKOB (DJIIOU/IOB U3 IJIACTA B
CKBAXKUHY.

4. DKCITyaTallUOHHBIE KOJIOHHBI BEIOPAHHBIX
CKBAXXUH JIOJIKHBI OBITh TEPMETUYHBIMU U
BBIJIEP’KHUBATH [IPU HEOOXOAMMOCTH OIIPECOBOYHOE
JIABJICHUE, 4 TAKKE JIOJIKHBI ObITh OOOPY/IOBAHbI
MIPOTHUBOBBIOPOCOBBIMU IIPEBEHTOPAMH.

5. JKenmatenpHo 10 HadaIa I'UIPaBInIECKOrO Pa3phIBa
MPOBECTU I'AMMA-HEUTPOHHBIN KAPOTAXK, YTOOI
OBITb YBEPEHHBIMHU B UCIIPABHOCTHU UHTEPBAIA
nep@opairu U B €ro paboToCoCOOHOCTH.

6. TIpOBOAUTCS IUAPABINICCKII PA3PHIB IIACTA
MO CTAHAAPTHOU TEXHOJIOTUH C 3AKPEMUTETIEM
TPEIIHHBL.

7. BKauecTBe 3aKpENnUTEN UCIIOIb3YETCA B3AMEH
CYIIECTBYIOLIETO MPONITAHTA KBAPILIEBBIA
OTCOPTHUPOBAHHBIN ITECOK C PA3MEPAMHU YACTUYEK
niecka ot 0,5 MM 710 1,0 MM, C YACTUYKAMH JKEIE3A
TAKOTO K€ InaMeTpa. Jlydie UCIIOIb30BATh
TOTOBBII PEATEHT I OYPEHUA CKBAXKUH —

I'EMATHUT — PEAreHT C OKCHaoM xesesa (Fe,0,).
3aMeHa IPONMNAaHTA KBAPLIEBBIM IIECKOM ITO3BOJIUT
6oJ1ee 61aTONONYYHO PACHIONOXKUTD YACTUYKHU ITECKA-

3AKPENUTEIS B OObEME TPEMUHBI 6€3 BBIXOZA 32

MPEJIEIIBL €€ CTBOPOK, CO34ABAsI TEM CAMBIM YCJIOBHUSA JJI

HAKOIUIEHUS U CKJIAAMPOBAHUA 3AKPEUTEN HA 3260€

CKBaKMHBL

OTMETUM, YTO CYIIECTBYIOIIHUE PA3MEPHI

MIPONIAHTA, KOTOPBII COCTOUT U3 INMTMHO3EMA (OKCH/IA

AJIIOMUHUST), OKA3bIBAIOTCS CJIMIIKOM OOJIBIIUMHU I10

CPAaBHEHUIO C Pa3MeEPAMU OOPA30BAHHOM TPEIUHBI

(0,5 1ol,5 MM), BCIEACTBUE Yero HEPEAKO 1rtocie ['PIT

NPUXOANTCS IPOMBIBATE CKBAKUHY, YTOOBI BBIHECTH

HA IOBEPXHOCTH «yTABIIHE» HA 3A6011 CKBA>KHUHBI

YIUIOTHEHHBIE IAPHUKU 3AKPETUTEIA.

B npeiymaraeMoMm ci1y4dae 3aKpernuTesnb Ha 6a3e

CMECH KBAPIEBBIX IECYMHOK PA3/IMYHOIO INAMETPA

C MATHUTOAKTHBHBIMH BEMECTBAMU ITO3BOJIUT

O/ JEVUCTBUEM IABJIEHUSA U MATHUTHOI'O IOJIH,

CO3/1aBAEMOT'O C TIOMOIIBI0 MATHUTHOT'O TEHEPATOPA U

KOJNTIOOHHT A, 6JIATONOTYYHO PACHIONOXKHUTD U YKPETUTD

YACTUYKHU ITECKA U MATHUTOAKTUBHBIX BEMIECTB B

CTBOPKE TPEIIHUHBL, BAPBUPYA Pa3MEPBI OOPA30BAHHOI

nocie I'PIT TpemyuHbI C HOBEPXHOCTH.

8. Ha ru6bkor Tpy6€e CIyCKaeTCsI MATHUTHBIH

renepatop [1] momHoCThIO 110-120 THICAY A/M.

Bapbupys Iiy6HHY CITYIIEHHOT'O B CKBAXKUHY

MATHUTHOI'O F€EHEPATOPA, MOXKHO U3MEHATD PA3MEPHI

TPEIUHBI U «O’KUBJISITh> KBAPIIEBBII IIECOK U

MAarHUTOAKTHUBHBIC BEIIECTBA, YIUVIOTHSISA UX BHYTPH

CTBOPOK TPEIIUHBL.

TakuM 0Opa30M, CTBOPKH OOPA30BABLICHCS TPEIIUHBI

HAYHYT «IBIIIATH», CJIOBHO MOPCKasi I'YOKA, M PACIIUPSITH

WIH CYXKHUBATh €€ PA3MEPBL

proof-test pressure as well as be equipped with
blow-out preventers.

5. Before hydraulic fracturing it is recommended
to perform gamma-neutron logging to make
sure the perforation interval is accurate and
functional.

6. Hydraulic fracturing is then carried out
according to standard practice using a
propping agent.

7. Instead of the existing proppant, silica graded
sand with a grain size from 0.5 mm to 1.0 mm
along with iron grains of the same diameter is
used as a propping agent. It is better to use the
ready-made reagent for well drilling —
hematite — a reagent with iron oxide (Fe,O,).

Substitution of the proppant with silica sand
will ensure better placement of propping sand
grains in the fracture without going beyond
its ‘folds’ and therefore creating the necessary
conditions for accumulation and piling of the
propping agent at the bottom hole.

We should note that the current size of the
proppant which consists of alumina (aluminum
oxide) is found to be too large compared to the
size of the fracture (0.5 tol.5> mm) often resulting
in the necessity of the post-frac flushing of the
well to bring up to the surface the compacted
propping grains that ‘fell’ to the bottom hole.

The suggested propping agent based on the
mixture of silica sand grains of various size and
magnetic substances will make it possible — under
pressure and the effect of the magnetic field
created using the magnetic generator and coiled
tubing — to successfully place and secure the sand
and magnetic substance grains in the ‘fold’ of
the fracture controlling the size of the post-frac
fracture from the surface.

8. The magnetic generator [1] with a capacity of
110 to 120 thousand A/m is then lowered using
coiled tubing.

By varying the depth of the magnetic generator
lowered into the well you can change the size of
the fracture and ‘galvanize’ the silica sand and
magnetic substances compacting the within the
folds of the fracture.

Thus, the folds of the fracture will start
‘breathing’ and like a sea sponge will expand or
contract its size.
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