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B HacTOsAIIEE BPEMS MHOTHE MECTOPOXK/ICHUS
HAXOJATCS HA TIO3AHEN CTAJUU Pa3pabOTKH, B CBA3U
C Y€M BO3HHUKAET IPO6IEMA BBIPAOOTKH OCTATOUHBIX
U3BJIEKAEMBIX 3411aCOB. HU3Kas IPOAYKTUBHOCTD
CKBAXXUH OOYCJIOBJIEHA MHOTUMHU (DAKTOPAMH, B
TOM YMCJIE HUBKMMH KOJJIEKTOPCKUMU CBOUCTBAMU
IIACTA U yXyAIIEHUEM (PUIBTPAIITUOHHBIX
XAPAKTEPUCTUK NPU3a00MHOI 30HbI 1s1acTa (T13171)

B IIPOLIECCE OCBOEHMUS, AKCIUTYATALINH U 3ACOPEHUEM
IEJIEBBIX (PUJIBTPOB B TOPU3OHTAJIbHBIX CTBOIAX.
MeTtoa 1 060pyIOBAHUE, OTUCAHHEBIE B JAHHON
paboTe, NO3BOJAIOT YBEIMYUTD KOI(PPUITUEHT
OPOAYKTUBHOCTH CKBA’KHUHBI U YCKOPUTB BEIPAOOTKY
3amacoB. Ero npuMeHeHNe BO3MOXKHO TaM, TIE APYTUE
METOADBL, TAKUE KAK rupopa3psis 1utacta (I'PIT) ¢
3aKPEIJIEHUEM IPONITAHTOM, KUCJTIOTHASI O6PA00TKA
npu3aboitHou 30HbI (OI13) HE 3(PPEKTUBHBI TN
PHCKOBAHHBL.

O6paboTKa NPU3a60HHONM 30HBI IIJIACTA
OCYIIECTBJIAETCA IIPU MOMOIIH UMIIO3UOHHOI'O
ycrporcTsa. OHO BO3AEHUCTBYET HA IVIACT Iy TEM
CO3JJaHUSI UMITYJIbCOB BBICOKOTI'O IABJIEHUS B 30HE
nep@OPaIINHU C LEBIO TOBBIMNEHNUA HEPTEOTAAYN U
MIPUEMUCTOCTU CKBAXKUH [1, 2].

CyTb METO/]A 3AKJIIOYAETCA B YIYUIIEHUNA
PUNBTPALTUOHHOM XaPAKTEPUCTUKU ITPU3A00UHOM
30HBI IJIACTA 34 CYET UCIIONIb30BAHUA SHEPIUHU
TUAPABIAYECKOTO YAPa, KOTOPBIN IPUBOJUT K
O6PA30BAHUIO CEPUU TPEUTUH I BEDTUKAJIBHBIX
Y HAKJIOHHBIX CKBA’KMH U OYHUCTKE (PUIBTPOB B
TOPU3OHTAJIBHBIX CTBOJIAX.

Ha pucyHke 1 CXeMaTUu4YHO U300PAKEHO
HMMILJIO3UOHHOE YCTPOHCTBO MHOIOPa30BOI'O
JEUCTBUA, IPUMEHAEMOE B HACTOAIIEE BPEMS JIJIA
BEPTUKAJIIBHBIX CKBAKUH. K TMIMHAPY 2 IIPYU IOMOIIU
MEPEXOJHOM BTYJIKH KPEMUTCA MTATPYOOK BXOJHBIX
OKOH 6. [IpyTrrM KOHIIOM ITATPYOGOK KPEITUTCS K
kononHe HKT 5. Ha mrranre 3 yCTaHOBJIEH IUTYHXKED 1,
KOTOPBIF MOKET IIPOU3BOJAUTD BO3BPATHO-
MOCTYIIATEIbHBIE IBUKEHHA B BEDTUKAJIBHOM
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Today there are lots of mature oilfields. That’s
why the task of remaining reserves recovery is of
great importance. Low productivity of wells can be
associated with a number of factors, including low
reservoir permeability and the degradation of filtration
characteristics of bottomhole formation zone (BFZ)
during development, operation and blinding of
slotted screens in horizontal wells. The technique and
equipment described in the present paper allow to
increase the productivity index of wells and facilitate
the reserves recovery. The described technique can be
implemented in those areas where hydraulic fracturing
or bottomhole acid treatments proved to be ineffective
or unsafe.

BFZ treatment is performed using the implosion
device. The device affects the formation by means of
high pressure pulses creation within the perforation
zone. This can increase the recovery factor and intake
capacity of wells [1, 2].

The technique involves improving the BFZ filtration
characteristics due to the use of hydraulic impact
energy. Such an impact forms a network of fractures in
vertical and deviated wells, as well as cleans the slotted
screens installed in horizontal wells.

Figure 1 shows the scheme of repeated implosion
device that is currently used in vertical wells. The fitting
pipe 6 of entrance gate is connected to cylinder 2 with
the help of adapter. Another end of pipe 6 is connected
to the tubing string 5. Plunger 1 installed on stem 3
can perform vertical reciprocating motion within the
cylinder. Ball valve 4 is installed in the cylinder's lower part.

Impolsion device has the following operation
concept. The impolsion device mounted on tubing
string is lowered down into the perforation interval.
Plunger 1 goes up under the action of stems 3. While
plunger goes up, the depression in the chamber of
cylinder 2 is created. The depression is created due to
the operation of back-pressure valve 4 which blocks the
fluid inflow into the lower part of cylinder’s chanber.
The pressure above the plunger is equal to the well’s



HAIIPABJIEHUU B HUJINH/IPE. B HU)KHEN 4acTH
LWIHH/PA YCTAHOBJIEH IIAPHUKOBBIN KJIAMaH 4.

VIMIIJIO3UOHHOE YCTPOMUCTBO PAOOTAET CIIEAYIOMNM
o6pazoM. Ha kononHe HKT UMIIIO3MOHHOE
YCTPOICTBO OMYCKAETCS B MHTEPBAJI nepdopaumu. [Tox
JENCTBUEM LITAHT 3 IVTYHXKEP 1 IOAHUMAETCA BBEPX.
[Tpu ABM>KEHUU TLUIYHXKEPA BBEPX B KAMEPE [IUINHIPA 2
CO3/JJAE€TCA PA3PSIKEHUE. DTO BO3MOXKHO O1aroiaps
paboTe 0OPATHOTO KJIanaHa 4, KOTOPBIA IEPEKPHIBAET
MPUTOK (PIION/1A K HUXKHEHN YaCTU KAMEPBI LIUJIUH/IPA.
HaJ myH»kepoM JaBJIEHUE PABHO I'HIPOCTATUYECKOMY
JIABJIEHUIO B CKBAKMHE. TAKMM 06pa3oMm, repenaj
JIaBJIEHWI HAJ| U IO/ IUTYHKEPOM MOXET JJOCTUTATh
3Ha4YeHusd 15 MIIa u 60j1e€ B 3aBUCUMOCTHU OT INTYOUHEI
CKBaKMHBL

Ipu ganbHENIIEM ABUKEHHH IUTYHKEPA
BBEPX OH BBIXOJUT B PACHIUPEHHYIO YaCTh
MEPEXOHOM BTYJIKH, B STOT MOMEHT HA *KUJIKOCTD,
HAXOJAIIYIOCSA HETIOCPEACTBEHHO HAJ, IIOJIOCTBIO
WUJIMH/PA, JEUCTBYET JAHHBIN IEPENAJ] JABICHUA
Y OHA YCTPpeMIAETCA BHUS. [lepenan f1aBneHus
IIPOJOJIKAET €€ YCKOPATb U B MOMEHT €€ BCTPEYU C
OOPATHBIM KJIATTAHOM OHA YoKe 006J1a/1a€T BBICOKOM
CKOPOCTBIO (40 100 M/C) 1 3HAYMTEILHBIM
UM yabCOM. [Iporiig UMIIO3UOHHYIO KAMEDY,
CTONO *KUAKOCTHU IIPEOAOIEBAET YCUIHE TPy KUHBI
IIAPUKOBOTO KJIAAHA, Y XKUJKOCTb YEPE3 BBIXOJHBIE
OKHA YyCTPOHCTBA YCTPEMIIAETCA B MEKTPYOHOE
MPOCTPAHCTBO, KOTOPOE CBEPXY U CHU3Y U30JIUPOBAHO
nakepamu. Kunetndeckas s3HEPrus Najgaronen
JKMJIKOCTH IEPEXOIUT B SHEPIUIO I'U/IPABIMIECKOTO
yaapa. JJaBneHue B 30HE O6Pa6OTKH CTPEMUTEIBHO

Pucynox 1 — HMnao3uOHHbLIL 2enepamop
UMnYILCo6 oasaenun: 1 — naymnancep,

2 —uuaunop, 3 — wmanza, 4 — oopamuslii
Knanan, 5 — konouna HKT, 6 — 6X00Hble OKHA
Figure 1 — Implosion pressure pulse generator:
1 - plunger, 2 - cylinder,

3 — stem, 4 — back-pressure (ball) valve,

5 — tubing string, 6 — entrance gates

[T1acTOBAS JKUJKOCTD, HHUIIMUPYEMAs] ITUM
JIABJICHUEM, JICHCTBYET HA MOPOAY Iu1acTa. [lpu
3TOM HAYHMHAIOT PACKPBIBATHCS CYIECTBYIOIHE, HO
3aKPBITBIE TPEIIHUHBI, KOTOPHIE GEPYT CBOE HAYAIO

hydrostatic pressure. That’s why the pressure differential
below and above the plunger can be as high as 15 Mpa
(2,175 psi) depending on the well depth.

During further upwards movement of the plunger, it
enters the opening of the adapter. In this very moment,
the fluid below the cylinder’s chamber is affected by the
mentioned pressure differential, which causes it (fluid)
to sweep down. The pressure differential continues to
accelerate fluid. At the moment of its contact with the
back-pressure valve, the velocity of fluid can be up to
100 m/sec (328 ft/sec). When the implosion chamber is
passed, the fluid column overcomes the spring force of
the ball valve. This causes the fluid to flow through exit
gates into the annulus that is fully isolated by packers.
The kinetic energy of the fluid column transforms into
the hydraulic impact energy. The pressure within the
treated zone rapidly increases and reaches the value of
150 Mpa (21,755 psi) within 0.01-0.05 seconds.

Such pressure causes the formation fluid to act on
the formation rock. The existing but closed fractures
that origin from the casing annulus (where rock density
is lower due to elusion) start to open. Pressure pulse
transmitted through formation fluid propagates at a
high rate of speed and acts on the walls of opening
fractures like a wedge. In our opinion, the fracture
won’t be oriented only in vertical or horizontal plane,
but will have a tree-like structure. This opinion is based
on the fact that fractures propagate along the lines
of least resistance, while reservoir thickness varies
from a couple to dozens of meters and rock pressure
differential is negligible in comparison to the pressure
pulse magnitude. Consequently, a single pressure
pulse creates an extensive network of fractures in the
formation, which provides for fluids motion.

The leading edge of pressure pulse created by the
generator is very steep and the fluids acts on the
fracture walls like a rogod stamp moving at high speed.
As the result of this action, the repack of formation
matrix grains takes place and the fracture width is thus
increased.

The energy of pressure pulse created by the implosion
device is consumed by the fracture, which results in the
repack of formation matrix grains and fracture opening.
With distance from the well increasing, the amplitude
of pressure pulse decreases gradually and its leading
edge becomes less steep. The fluid loses its ability to
repack formation matrix grains but conserves the ability
to open fractures since the fluid pressure still exceeds
the minimum fracture opening pressure. When the
fluid pressure becomes equal to rock pressure, the
process of fractures opening stops.

In the fracture area where the repack of formation
matrix grains take place due to the pressure pulse
impact, the fracture healing remains incomplete.
Micropores, the size of which is comparable to the
size of proppant grains, remain in the formation rock.
The presence of such pores increases the reservoir
drainability [7].

In the framework of field tests of implosion device
at Samotlorskoe oilfield (SNGDU-2) a total of four (4)
treatments were performed (three (3) of them were
perfomed in December, 2007 and one — in February
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OT 3aTPyOHOrO IPOCTPAHCTBA OOCATHON KOJIOHHBI,

I7I€ IIJIOTHOCTD NOPO/IbI BCJIEACTBUE BIMBIBAHUS
MEHBIIIE, YEM B OCHOBHOM MACCUBE. IMITY/IbC 1aBIECHUS,
MEPENABACMBINA UEPE3 IIACTOBYIO XKUJAKOCTD,
PACIPOCTPAHSAETCA C OOJBIION CKOPOCTBIO U
JENCTBYET HA CTEHKU PACKPBIBAIOLIECHCA TPEMMHDBI KAK
KJIUH. [IpU 3TOM, pACIPOCTPAHAACH B HAIIPABJICHUH
HAMMEHBIIIETO CONPOTUBJICHUS, TPEIMINHA, HA

HAII B3I, HE OyJIeT OPUEHTHUPOBAHA TOJIBKO B
BEPTUKAJIBHOM WJIN B TOPU3OHTAIBHOM INIOCKOCTH, 4
OyZIET NOXOKA HA KPOHY JEPEBA. DTO IPOUCXOUT EIIE
U IIOTOMY, YTO MOITHOCTB IPOAYKTHBHBIX IIJTACTOB
KOJIEOIETCS OT HECKOJIBKUX METPOB JIO HECKOJIBKUX
JECATKOB METPOB U IIE€PENA]] TOPHOI'O AABJICHHA B
BEPXHEN YACTU OTHOCUTEIbHO HYXKHEN HE3HAYNTEIICH
O CPABHEHHIO C BETMYNHON UMITYJIbCA JABJICHUS,
CO3/1aBAEMOT'0 T€HEPATOPOM. TaKUM 06pa30M,
OJJMHOYHBIN UMITYJIbC JABJIEHUS CO3JAET B MACCUBE
NPOAYKTHUBHOI'O IVIACTA PA3BETBJIEHHYIO CETh TPEIIVH,
06€ECTIEYNBAIOIINX JBUKEHUE (PITIOHUIOB.

INepenHuit GPOHT UMITYIBCA TABIECHHUS,
CO3/[1aBAEMOI'0 T€HEPATOPOM, OUYE€HD KPYTOH, 1
JKMJIKOCTB JEHUCTBYET HA CTEHKH TPEIHUHBI KAK
SKECTKUI IITAMII, IBUIKYIIHUICS C OOJIBIIOH CKOPOCTBIO.
B pesyiibrare TaKoro BO3AeHCTBUA IPOUCXOAUT
NePEYIIAKOBKA 3€PEH CKeJIeTa IOPOALI TIACTA,
YBEJIMYHBAIOINIAA IUPHUHY TPEIIHUHBL.

DHEPrus UMITYJIbCA AABJIEHUSA, CO3/1ABAEMOIO
MMILJIO3UOHHBIM YCTPOHUCTBOM, PACXOAYETCA HA
PACKPBITHE TPEINHBI U IEPEYITAKOBKY 3€PEH CKEJIETA
nopoAsl I1acTa. [1o mepe yBenn4eHus pacCTOAHUA
OT CKBA’KWHBI AMIUIATY/]A UMITYJIbCA JABJICHUSA
MOCTENEHHO MA/IAET, 4 IEPETHUNI (PPOHT CTAHOBUTCA
M€EHeE KPYTHIM. JKHUKOCTB TEPAET CBOIO CIIOCOOHOCTD
K IIEPEYITAKOBKE 3EPEH CKEJIETA IIOPO/bL, OJJHAKO €€
JaBJIEHHE IIPEBBIIIAET TOPHOE IABJIEHHE, HEOOXOIUMOE
JULS PACKPBITUSA TPEINHBL, U PACKPBITHE TPEIIUHBI
€Ille HEKOTOPOE BpeMs ITPOoAoIIKaAeTCA. Koraa Jasinenue
JKMJIKOCTH CTAHOBUTCSA PABHBIM TOPHOMY JIABJIEHUIO,
IIPOLECC PACKPBITHA TPEMUHBI OCTAHABIUBAECTCA.

B TO#1 0671aCTH TPEMUHBI, I7I€ IO/ JECTBUEM
UMITYJIbCA AABIECHUA )KUJKOCTU IPOUCXOAUT
MEPEYITaKOBKA 3€PEH CKEJIETA ITIOPO/DI IJIACTA,
IIPOUCXOAUT HE IOJTHOE CMBIKAHHE CTEHOK TPEIIHUHBI,
4 OCTAIOTCS COEAVMHEHHBIE MEX,/1y COOON MEIbYAIIINE
IIOJIOCTH, COU3MEPUMBIE C IIOPAMU MEX/Y 3€pPHAMU
nponnanTa. Haauuue TaKuX IOJ0CTENH YBEIUYUBACT
JPEHUPYEMOCTD IOPOABI KOJJIEKTOPA [7].

B pamKkax uccnenoBanus 3(pHEKTUBHOCTH
JIOKQJILHOT'O ruipopaspsulisa macta (JITPIT) metogom
UMILJIO3UOHHOI'O Bo3gercTsus Ha I13I1, HanpuMep, Ha
CaMOTIIOPCKOM MeCcTOpOXAecHUU B CHITY-2, 661111
NPOBeAEHDBI 4 06pA6OTKM (3 U3 HUX B JIcKabpe 2007
rozga v ogHa B gpespaiie 2008 roga) [7]. O6padoTKu
IIPOBOJU/INCH HA HU3KOJAEOUTHBIX CKBAXKUHAX: C
OEOUTOM IO JKUJKOCTU Q_, HE IIPEBBIIIAIOIUM
16 M*/cyT., 1e6uT o HedTH Q, HE IPEBINIAT 8 T/CYT.
Hroxe B Ta611. 1 IPUBEAEHBI PE3YIBTATEL OOPAOOTOK.

W3 Tabnuisl 1 CIeQyeT, YTO CPEeJHUN IPUPOCT
Jebuta no HepTu 4 T/CYyT.

ITogbeM IUTYHKEPA UMIIIO3MOHHOI'O I'€HEPATOPA
B BEPTUKAIBHBIX CKBAXKUHAX OCYIIECTBIISETCSA
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2008) [7]. The study of local hydraulic fracturing (by
means of BFZ implosion treatment) effectiveness was
studied.The treatments were performed in marginal
wells. Their water production Q, was less than 16 m?/day,
while the oil production Q_, was less than 8 tons/day.
Table 1 shows the results of these treatment.

Table 1 shows the average growth of oil production by
4 tons/day.

The raising of the implosion generator’s plunger in
vertical wells is performed using standard techniques.
However, the method of implosion generators’ pluger
actuation with the use of stems or wireline has a number
of drawbacks, the major of which is its limitations. Stem
and wireline drives can be used in vertical wells and
in wells with low inclination angle (less than 15°). But
these drives are not applicable in deviated wells because
of the significant friction between the stem (wireline
cable) and the tubing string induced during plunger
raising. The friction can cause the stem (wireline cable)
blowout. In horizontal wells this method cannot be used
at all. One of the solutions is the use of self-oscillating
hydraulic drive.

The advantage of this approach is the fact that self-
induced oscillations occur in the absence of external
periodic action. In order for the self-induced oscillations
to develop there is a need in an energy source and a
mechanism thanks to which the energy of this source
will transform into oscillatory energy. Moreover,
the system should be nonharmonic. So, the device
doesn’t require the surface control system. It just needs
the supply of pressurized process fluid and a switch
mounted near (or inside) the hydraulic cylinder that will
autonomously distribute the fluid flows. Figure 2 shows
the conceptual model of such device.

The process fluid pressure generated by the pump at
the wellhead is transmitted via the tubing string into
the hydraulic cylinder 4 with the help of the selector
piston 5 and hollow rod 2. The upwards movement of
piston 5 causes the movement of plunger 7 of implosion
chamber. Ball valve 12 is closed at this moment. The
depression in the implosion chamber increases.

After the plunger passes the zone where inlet
windows 6 are situated, the well fluid enters the
implosion chamber at high rate of speed and moves
through it while generating the hydraulic impact on
the perforation interval 11. When the selector piston 5
is actuated, the movement of stem 14 and plunger 7 is
repeated.

In order to adjust the self-oscillating hydraulic drive,
we developed and manufactured the testing facility
shown in Figure 3.

In the “Wave Mechanics” Research Laboratory of
Omsk State Technical University a series of implosion
generators of various sizes with self-oscillating
hydraulic drive was developed. They have the following
specifications (Table 2):

The procedure for enhanced oil recover operations
with the applicaion of implosion device includes the
following steps:

1. Install the implosion generator assembly and lower
it down into the well with the help of the tubing
string. The generator should be positioned 1.7 ft.



CTAHIAPTHBIMU MeXaHu3MaMu. OTHAKO CIIOCO6
O6ECTIEYEHU S IBUIKEHU S TUTYHXKEPA UMITJIO3UOHHOI'O

Taboauua 1 — Pedxcumsvt CKEANCUH 00 U NOCIE
2UOPOUMNYIBCHOLL O0OPadbOmKU naacma

Table 1 — Well bebavior before and after the

T€HEPATOPA C UCHOJIB30BAHUEM IITAHT WU
CTJIBHOT'O KAHAT4 UMEET PSiJT HEIOCTATKOB,

implosion treatment of formation
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CHUCTEME HEOOXOAMO HAJIMYNE UICTOUYHUKA SJHEPTUU o5

U MEXAHU3MA, O1arofaps KOTOPOMY 3HEPTUA STOTO
WCTOYHMKA IPEBPAIAETCA B KONEOATETBHYIO
3HEPruIo. CUCTEMA K TOMY K€ JO/DKHA 06J1a1aTh
HEJIMHEMHOCTBIO. TAKMM 06pa30M, YCTPOMUCTBO HE
HYKJAETCSA B CUCTEME YIIPABJIEHHUA C yCThA CKBAKHUHBI,
K HEMY HEOOXOAVIMO MIOABECTU PA6OUYIO KUJKOCTh
O/ JABJIEHUEM U B HENOCPEACTBEHHON OJIM30CTH

OT T'MJAPOLMINH/PA (MJIA B HEM CAMOM) YCTAHOBUTD
MEPEKJIIOYATEND, KOTOPBIF CAMOCTOATEIBHO
pacnpegenseT 3TU NOTOKU. [IpUHIIUITNAIbHAA CXeEMA
TAKOI'O YCTPOMCTBA IOKA3aHA HA PUC. 2.

JaBnenne paboder >KUIKOCTH C YCThsI CKBAKUHBI 11O
HA4COCHO-KOMIIpeccOopHBIM Tpyoam (HKT) nopaercs
B IOJIOCTH I'U/IPOLMIMH/PA 4 YePE3 NOPIIEHDb-
MEPEKJIIOYATEIb 5 TIO TOJIOMY IITOKY 2. ITpy IBUKEHUHN
MIOPIIHA 5 U3 HUKHETO ITOJIOKEHUA BMECTE C HUM
IepEMENAETCA IVTYHXKEP 7 UMIIJIO3MOHHOM KaMEPBIL.
Kiamnan 12 npy 3TOM 32KpbIT. B UMIIO3MOHHOM
KaMepPEe CO3/1A€TCA PA3PEKEHHUE.

[Tocsie mepeMerreHust IUTYH)KEPA BBIIIE 30HBI OKOH 6
CKBAXKUHHAA JKUJKOCTD ITOJ] ICHCTBUEM JJABJIIEHUA C
BBICOKOI CKOPOCTBIO ITIOCTYITAET B UMIIJIO3UOHHYIO
KaMepPy U ABUXKETCA 110 HEH, CO3/jaBas TUAPOYAAD
B 30H¢ nepgopanuu 11. Ilpu cpabarbiBAHUN
MEPEKJIIOYATEIIA B IOPIIHE 5 ABMKEHME IITOKA 14
U, COOTBETCTBEHHO, INTyHXXepa 13 nepruoanuyecku
IIOBTOPSETCSL.

JIJ151 OT/IaIKY ABTOKOJIEO0ATENBHOTO
I'AJIPABJIMYECKOTO IPUBO/A GBI CIPOEKTUPOBAH
U1 U3TOTOBJIEH UCTIBITATEIbHbBIN CTCH/,
NPUHIUIIMAIBHAS CXEMA KOTOPOT'O IIPUBE/ICHA Ha
puc. 3.

B HUJI «BonHOBas MEXAaHUKA» OMCKOI'O
IrOCYJAPCTBEHHOI'O TEXHUYECKOI'O YHUBEPCUTETA
pa3paboTaHa <TUHEHKA» TUIIOPA3MEPOB

Pucynox 2 - IIpunuunuaiso-
Has CXema UMnaA03UOHHO20
2enepamopa c aemorxo.ie-
oamenvHbim 2udPonPoeo-
oom: P, — oaenenue 6 HKT,
nooaroujeeca HacoCoM ¢
ycmoa; P — ckeéadxcunnoe
oaeénenue; 1 - HKT;

2 — noasLil immox;

3 — canvnux; 4 — xKopnyc
2uopovurunopa;

5 — nopuwens-nepexaroua-
menwv; 6 — OKHA O 6X00aA
HcuoKocmu; 7 — nayHicep;
8 — Kopnyc umnio3uoHH020
zenepamopa; 9 — oocaonasn mpyoa;

10 - oKHa 0151 86IX00aA IHCUOKOCU,

11 — nepgpopauun; 12 — xknanamn;

13 — umnao3uonnasn kamepa,; 14 — mmox
Figure 2 — The conceptual model of implo-
sion generator with self-oscillating bydrau-
licdrive: P is pressure in the tubing string
generated by the pump installed on the well-
bead; P, is the borebole pressure;

1 - the tubing string; 2 — the bollow rod;

3 - the packing box; 4 — the bydraulic cylin-
der body; 5 — the selector piston;

6 — the fluid inlet windows; 7 - the plunger;
8 — the body of implosion generator;

9 —the casing string; 10 — the fluid outlet
windows; 11 - perforation interval;

12 —the ball valve; 13 - the implosion cham-
ber; 14 — the stem

higher than the upper perforation interval.
2. Install the X-mas tree and set up all connections.

TECHNOLOGIES

HMIIJIO3MOHHBIX F€HEPATOPOB C ABTOKOJIEOATETBHBIM
I'MPOIPUBOJIOM, UMEIONIAs CJIEAYIONHE
TEXHUYECKUE XAPAKTEPUCTUKU (TAO. 2).

3. Connect the pumping unit to the tubing string.
4. Increase the pressure in the tubing string (10 min of
pumping is enough).
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TEXHOJIOI'NMN

Taoauua 2 — Jlunetixa» munopazmepos umnio-

3UOHHbIX 2eHepamopos c asmoKoeoamerbHbIMN

2uoponpueooom

Table 2 — The specifications of implosion
generators with self-oscillating bydraulic drive

ITapameTpsl
Parameters

BUT 89/8
1G 89/8
BUT'89/3,5
1G 89/3.5
BUT 73/8
1G 73/8
BUT 73/3,5

1G 73/35
BUI'60/8
1G 60/8
BUT 60/3,5

1G 60/3.5

JnaMeTp NPOXOAHOIO CEYCHUSI, MM
Drift diameter, mm

(0}
\O
[0}
\O
~l
(S8
~
(O8]

[
(@)

JI1mHA COOPKU, M
Assembly length, m

3,5

JlmameTp IUINH/PA THIPOIIPUBOA, MM

57 57 57

Hydraulic drive’s cylinder diameter, mm

57

45

45

JlnaMeTp NUMILIO3MOHHO KAMEDHI, MM

45
Implosion chamber diameter, mm

45 45

45

32

32

JIIMHAa UMIIJIO3UOHHOM KaMEPBI, M

95 | 85 | 35

Implosion chamber length, m

15

3,5

1,5

MaKCI/IMaJIbHOC JaBJICHHUE JKUJTKOCTH B
HKT, MITa

Max. pressure of fluid in the tubing
string, MPa

25 25 25

25

25

25

MakcuManabHas Temineparypa cpessl, C

. 100
Max. ambient temperature, C

100

100 | 100

100

100

TIpuCOeAMHUTENBHAS PE3bOA, MM
Connecting thread, mm

~
(S}
~
(S}
~
(S8
~
(S8

60

Load on the tubing string induced by the

Harpyska na HKT u3-3a nogbema
IITYHKEPA UMITTIO3MOHHOTO
yCTpoicTBa, He 601ee H

3,5+ 104
3,5 - 104

implosion device plunger raising, not
more than, N

3,5 - 104

2-104

104

Macca c60pkH, He 6oiee, KT
Assembly weight, not more than, kg

30

Tiy6brHa CKBaKUHBI, KM
Well depth, km

1.

N

IIposeneHne paboT O HOBBIMIEHUIO HEPTEOTAAUH C
NPUMEHEHUEM JAHHOT'O YCTPOHCTBA LIEIECOOOPA3ZHO
npoBOAUTHL COBMeCTHO ¢ ITPC nu KPC B caenyromen
HOCJIEJOBATENBHOCTH:

VCTaHOBUTD U CITYCTUTb HA KOJIOHHE HKT c60pKy
UMIIJIO3UOHHOTO TEHEPATOPA C TH/IPONPUBOOM 10

MNPOAYKTHUBHOTI'O IJTACTA, YCTAHOBHUB €I'O HA PACCTOAHNU

0,5 M OT BEPXHETO YPOBHS NEPHOPALIUU.

. YCTAaHOBUTB HA YCThE (POHTAHHYIO APMATYPY U IIPOBECTH

OOBSI3KY.
. CoenuHuTb HKT ¢ HACOCHBIM arperaTom.
. ITopate gaBnenue B HKT B Teuenue 10 MUH.

. OnpeaenuTs NOABIEHUE TUPABINYECKUX YIAPOB B

CKBAKMHC 11O PE3KUM ITAJCHUAM JABJICHUA HA YCTHC NJIN

3BYKOBOMY 3(P(PEKTY.

IPOXOXKJEHUA BCEM TOIIIH IIJIACTA.

7. TloguaTe konoHny HKT, oTcoegHUTE COOPKY

UMIUIO3MOHHOTO T'eHEPATOPA.

8. OCBOUTD U IYCTUTD CKBAKUHY B SKCILIYATALIHIO.
B kauecTBE pabo4en AKUAKOCTU MOKET UCIIONb30BAThCS

B

0/1a, He(PTh UJIN IU3ETBHOE TOIIIUBO.
Takum 00pa3oM, IPOBEAEHHBIE B IAHHOU paboTe

. Onyckatb KonoHHY HKT Ha 1 M, noBTOpSA NI 4, 5 10

HCCJIEIOBAHMS ITOKA3AJIH, UTO ITPE/JIOKEHHBII TPUHITUIT
Y KOHCTPYKTUBHOE PENIEHNE aBTOKOJIE6ATEIBHOTO

T

NAPABIUYCCKOI'O IIPUBOAA IJISI CKBA>KMTHHBIX

MMIIJIO3NOHHBIX YCTPOMCTB MOXKET C YCIEXOM

HCIIOJIb30BATHCA B IIPAKTHUKC ITOBBIINICHU A HC(pTCOTJJ;ElLII/I JJIA

BCPTUKAJIbHBIX, HAKJIOHHBIX U TOPU30OHTAJIbHbIX CKBAKITH.
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Pucynox 3 — Hc-
NoIMAMmenbHLLil
cmeno: 1 - oax;
2 — zudponacoc;
3 —manomempuoi;
4 - 3a08uixcku;
5 —mpyoa - umu-
mamop HKT;

6 — uuuUHOpP; 7 — nopuiens c nepexaroua-
menem nooauu 6006t 8 NOJIOCU UUIUH-
opa; 8 — mmoxK noastii; 9 — wmmox;

10 - ycmpoiicmeo nazpeea u noooepiica-
Hua memnepamypot 600ust; 11 — pacxooo-
mep

Figure 3 - Testing facility: 1 — container;
2 — bydraulic pump; 3 — pressure gages;
4 - sliding valves; 5 — the tube that simu-
lates the tubing string; 6 — cylinder;

7 — the selector piston; 8 — bollow rod;

9 —rod; 10 - the device that beats the wa-
ter and maintains its temperature;

11 - flow meter

5. Identify the presence of hydraulic impacts in the
well by sudden drops of wellhead pressure or by
sound effects.

6. Lower down the tubing string (1 meter is ok) and
repeat items 4 and 5 till the whole reservoir bulk
is passed.

7. Pull the tubing string out of hole and disconnect
the implosion generator assembly.

8. Bring the well into production.

Both water, oil and diesel can be used as process
fluid.

The study presented in this paper shows that the
suggested technique and the design concept of self-
oscillating hydraulic drive for downhole implosion
generators can be successfully used for enhanced
oil recovery operations in vertical, deviated and
horizontal wells. ©
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