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Hydraulic Hammer Unit for Wellbore
Cleanout with Coiled Tubing Application
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JTHUM U3 OCHOBHBIX BUJIOB PEMOHTHBIX
PaboT B CKBAXKUHAX MECTOPOXKIAECHUN
YIJIEBOJIOPOMAOB U NOA3EMHBIX XPAHUJIMII]

rasa, Kak IpaBUIO, ABJIAETCS UX IPOMBIBKA C

LEBIO YAAJIEHUS U3 3A60€B NECYAHO-TTIMHUCTHIX,

OPONIMAHTOBBIX U IPYTUX NPOOOK. [IprMeHeHnE

KOJIOHHBI THOKUX TPYO A1 IPOBEJNECHUS TAKUX

CKBaKMHO-ONEPAIINN ABJIAECTCA OJHUM U3

MEPCHEKTUBHBIX HAIIPABJICHUH PA3BUTUA TEXHOIOI U

PEMOHTA CKBAXKUH [1].

C LeIBIO NOBBIEHUSA 3(PMHEKTUBHOCTH IPOLIECCA

HOPMAJIU341IUU 3A00€B CKBAKUH 4BTOPAMH

ObLIa pa3paboTaHa U BHEAPEHA KOHCTPYKIIUSA

TAJIPOYAAPHOIO yCTPOMCTBA, PA6OTAIOIIETO B

KOMILIEKTE C KOJIOHHOU 'MOKUX TPYO. ICTIONIb30BaHNE

YCTPOMCTBA NEPCIEKTUBHO MPU PA3PYILIEHUU

IUIOTHBIX NECYAHO-ITTMHUCTBIX U IPONITAHTOBBIX

IPOOOK, PA30YPHUBAHUU IIEMEHTHBIX MOCTOB B

CKBaKUHAX. OJHUM 13 [IPEUMYILECTB yCTPOUCTBA

ABJIAETCS UCIIOJIb30BAHUE SHEPTUH TAHT€HITNAJIBHO

HAMIPABJIEHHON CTPYH PA00OYEN JKUJIKOCTHU HA

NEPUMEPHIO CTBOJIA CKBAKUHBI U UMITYJIbCHOE

BO3/JICUICTBHE HA Pa30yPHUBAEMYIO IIOBEPXHOCTD y

CTEHKHU TPyObI 06CAJHOI KOJOHHBL [Ipy NpUMEHEHNHT

YCTPOUCTBA YIAYYIIAETCS PAJ] TEXHOJIOTUYECKUX

MOKA34ATCJICH:

* 00€ECTIEYNBAETCA MEXAHUYECKOE PA3PyHIEHHE
MIECYAHO-TIIMHUCTON NMPOOKHU 32 CUET YAAPHOIO
BO3JIEUCTBHUA 3yObIMH KOPOHKH YAAPHOT'O
MEXAHU3Ma [IPHU BOCIIPUATUN U30BITOYHOI'O
JIaBJIEHHUA IUIOMIABIO CEYEHUSA CTYIIEHUATOTO
TIOPIIHS, IO/ CEAJIOM UMEIOMIETO OOBIINUI JTUAMETD;

* 06€CIIEYNBAETCA BO3BPATHO-TIOCTYIIATEIBHOE
NEpEMEIIEHNE KOPOHKHU YAAPHOI'O MEXAHNU3MA 1
UMITYJIbCHOT'O OBBIMIEHUA PACX0/1A U CKOPOCTH
BOCXOZSILIETO NOTOKA PAOOYEN X KUIKOCTH,

B MHTEPBAJIE NEPMOPALINU U MEKXTPYOHOM
MIPOCTPAHCTBE CKBAXKUHBL, IIPH B3aUMOJAECHUCTBUN
3yObeB KOPOHKH yIAPHOI'O MEXAHU3MA C
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ne of the main types of repair operations in

wells at hydrocarbon fields and in underground

gas storages is usually sand-clay and proppant
plugs washing operation. The use of coiled tubing in
such well operations is one of the perspective directions

of well workover technologies development [1].

In order to increase the efficiency of wells bottomhole
normalization process, authors of the paper developed
and introduced the design of hydraulic hammer unit,
which operates in a complex with coiled tubing string.
Application of this unit is useful for dense sand-clay and
proppant plugs washing, as well as for cement bridgings
destruction. One of the advantages of this unit is the use
of operating fluid jet, which is tangentially directed to
wellbore periphery, and its impulse effect on the drillable
surface of casing wall. Application of the unit increases a
set of technological factors:
¢ Mechanical destruction of sand-clay plug is provided
due to the impact action of hydraulic hammer bit teeth.
This impact action takes place when the sectional area
of benched piston, which has bigger diameter under
the saddle, detects excess pressure;
back-and-forth motion of hydraulic hammer bit is
provided, as well as the impulse increase of speed and
consumption of operating fluid upflow in perforated
interval and well annular space. This happens due to
the interaction of hydraulic hammer bit teeth with the
surface of drillable plug (cement bridging).

Design of the unit with all its structural components is

shown on Figure 1:

» Figure 1a — the unit in section with the original
position of components.

» Figure 1b — unit structure in the position of hammer
bit going out, impact on the surface of dense sand-
clay plug and formation of additional hydrodynamic
link between the longitudinal channel of the unit, the
borehole cavity and the flushing hole of production
tubing string.

The unit consists of the hollow shell 1 that is



IIOBEPXHOCTBIO PA36yPUBAEMOM TPOOKU

(IEMEHTHOT'O MOCTAQ).

KOHCTPYKIIUSA yCTPOHUCTBA C OOO3HAYEHHUEM
BCEX KOHCTPYKTHUBHBIX JIEMEHTOB IIPUBEICHA HA
pUCYHKE 1, 11€:
* PHUCYHOK la — YCTPOMCTBO B Pa3pese, B UCXOAHOM
TIOJIOKEHUH JIETAJICLH;
PHCYHOK 16 — KOHCTPYKIUS YyCTPOHCTBA
B IIOJIOKEHUHU BBIXO/1d KOPOHKH YAAPHOI'O
MEXAHHU3M4, BO3JECHUCTBU HA [IOBEPXHOCTD IJIOTHOM
IIECYAHO-TIMHUCTON NPOOKU U O6PA30BAHUA
JIOITOJIHUTEIBHON T'UIPOJUHAMUYECKO CBA3U
OCEBOI'0 KaHAJIA YCTPOUCTBA C IIOJIOCTbIO CKBAXKUHBI
U OCEBBIM KAHAJIOM JIN(PTOBOM KOJIOHHBI TPYO.
YCTPONCTBO COCTOUT U3 IOJIOI'O Kopiryca 1,
CBSI3aHHOI'O BEPXHHM KOHLIOM C CEIJIOM 2, HA KOTOPOM
34KPEIUIEH IEPEXOJHUK 3. B 0ceBOM KaHae 4 1101010
KOpITyCa 1, yCTAHOBJIEH KOJBIIEBOI IIOPIIEHD 5,
CHAGKCHHBIIN KOHYCOM 6, OGPAMICHHBIM K OTBCTHOL
KOHHYECKOU IMOBEPXHOCTHU 7 cesia 2. KompreBon
[IOPIIEHD 5 C KOHYCOM 6, CEJIIOM 2 06Pa3yIoT
TOPLIEBOU KJIaIIaH. B 110J10M KOpI1yce 1 BBIIIOJIHEHDI
LUPKYIALHOHHBIE OTBEPCTUSA 8, IEPEKPLITHIE B
UCXOJHOM IOJIOKEHHUH TEJIOM KOJIbLEBOI'O HOPIIHA
5.B oceBor KaHan 9 cepiia 2 IIPOMYINEH ITOJIBbI IITOK
10, ’KE€CTKO CBA3aHHBIN C KOJIBLEBBIM IIOPIIHEM 5,
KOTOPBII Y€PE3 OMOPHYIO Aoy 11 onupaeTcs Ha
npyxuny 12. KonbreBou 3a30p 13, 00pa30BaHHBIN
TEJIOM ITOJIOT'O MITOKA 10, C TEPEXOHUKOM 3
MOCTOSAHHO I'MJIPABIMYECKU CBA3AH PAAUATBHBIMUA
KaHaJaMH 14, C 0ceBbIM KaHAJIOM 15 1mosioro mrtoka 10
M cequia 2. Ha HYpKHEM KOHIIE KOJIBLEBOT'O IIOPIITHA 5
YCTAHOBJICHA KOPOHKA 16 € 3y6bsiMu 17, HA BHEIIHEH
CTOPOHE KOTOPOH PACTIONOKEHA T POMOHUTOPHAA
HaCa/JKa 18 ¢ KOJIbLIEBOM KaMepOH 19, rTuIpaBIndeCKy
CBSI3AHHOI pa/iaIbHBIMU KaHAIAMHU 20 C OCEBBIM
KaHaoM 21 KopoHku 16. Ha Topiie ruIpOMOHUTOPHOL
HACAJKU 18 BBIMOJHEHBI TAHTEHITUAIbHbIE KAHAJIBI 22,
COEUHSIIONIYIE KOIBLIEBYIO KaMepy 19 ¢ OKpy»Karomeit
cpeor (TOMOCThIO CKBAKUHBL). Koporka 16 cHabxeHa
TAKXKE APOCCENEM 23, COEAUHSIONINM OCEBOM KaHa 21
C MOJIOCTBIO CKBAYKHHBL.

B ncxoaHOM NOJIOKEHNU KOJIBLIIEBOU ITOPIIEHD
5 ¢ KOHYCOM 6 ITO/PKAT YCHUITUEM IIPY>KUHBI 12 K
KOHHYECKOM IIOBEPXHOCTH 7 CeliIa 2 C U30JISALUEH
KOJIBLIEBOI'O 3230pPa 13 OT KOIBLIEBOI'O 3330P4 1O/,
cejiyioM 2. ToprioBast TOBEPXHOCTH MTOJIOTO KOpITyca 1,
o6paleHHas K pa3zoypruBacMO IIOBEPXHOCTHU
CHAOXKEHA 3yObAMU 24 /114 €€ PA3pyLIEHUA. YCUIUE
MTO/IPKUMA KOHYCA G KOJIBIIEBOT'O TIOPIITHS 5 K
KOHHYECKOM IIOBEPXHOCTH 7 CEJIJIA 2 PETYIUPYETCS
IaMKOM 25 HAa BEPXHEM KOHIIE I10JI0I'0 IITOKA 10.
BepxHU KOHEL IEPEXOIHUKA 3 CHAOKEH
MIPHUCOEIUHUTEIBHOM PE3bOOH, KOTOPOH YCTPOHCTBO
IOJACOEAUHACTCS K HUXKHEMY KOHITY TMOKOI KOJIOHHBI
TPyO Hepes; CIIyCKOM B CKBAKUHY.

OnuCeIBAEMOE YCTPOHCTBO IO3BOJISACT IPOBOJAUTH

<

connected with the saddle 2, on the upper end of which
the adapter 3 is mounted. In the longitudinal channel

4 of the hollow shell 1 the ring piston 5 is installed.

It has the cone 6, which is directed towards another
conic surface 7 of the saddle 2. The ring piston 5 with
the cone 6 and the saddle 2 combine into the end valve.
Circulating holes 8 are made in the hollow shell 1. In the
original position the body of the ring piston 5 overlaps
them. The hollow rod 10 is inserted into the longitudinal
channel 9 of the saddle 2 and is rigidly bound with the
ring piston 5, which bears on the spring 12 via support
washer 11. The radial space 13, which is formed by

the body of the hollow rod 10 and the adapter 3, is
constantly hydraulically connected with the radial valves
14, longitudinal channel 15 of the hollow rod 10 and
saddle 2. On the lower end of the ring piston 5 the bit 16
with teeth 17 is installed. On the external side of the bit
16 a jet nozzle 18 with the annular space 19 is situated.
The annular space 19 is hydraulically connected with the
longitudinal channel 21 of the bit 16 via radial channels
20. On the end of the jet nozzle 18 cyclonic ports 22

are mounted. They link the annular space 19 with the
medium (borehole cavity). The bit 16 is also equipped
with the choke 23 that connects the longitudinal
channel 21 with the borehole cavity.

In the original position the ring piston 5 with the cone
6 are pressed by the spring 12 to the conic surface 7 of
the saddle 2 with the isolation of the radial space 13 from
the radial space under the saddle 2. The end face of the
hollow shell 1, which is directed to the drillable surface,
is equipped with teeth 24 for its destruction. The nut 25
on the upper end of the hollow rod 10 adjusts the force
with which the cone 6 clamps the ring piston 5 to the
conic surface 7 of the saddle 2. The upper end of the
adapter 3 is equipped with the conjunctive thread, with
which the unit connects to the lower end of the coiled
tubing before RIH operation.

The unit described allows to perform operations with
no drilling tool rotation, which is an important factor
when one performs technological operations with
coiled tubing string utilization. Pressure losses during
the process of injection of operating fluid through the
coiled tubing string may be as high as 2466-2610 psi
(at well depth from 4925 ft to 9850 ft). It should be noted
that the efficiency of dense plugs destruction operations
with conventional nozzles utilization is decreased due
to the nonuniformity of the operating fluid impact at
peripheral sections. This results in creation of a hole in
the central part of the plug and in consequent dissipation
of jet energy. Application of this patented unit allows to
substantially improve the process of plug removal thanks
to mechanical and jet impact of the tangentially directed
jet of operating fluid, which sinusoidally moves with
respect to the tube wall during the process of jet nozzle
rotation. Besides, there is a considerable increase in the
speed of cement bridging destruction (conventional jet
nozzles do not allow to perform such an operation). }
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000pyAOBAHME

paboTel 6€3 BpaleHus Ppabodero MHCTPYMEHTA,
YTO SABJISETCS BAXKHBIM (PAKTOPOM IIPU
BBIIOJTHEHUHU TEXHOJIOI'MYECKUX OIEPALINH C
IPUMEHEHHUEM KOJIOHHBI THOKUX TPYO. IToTepu
JIABJIEHM S IPH IPOKAYKE IO I'HOKOI KOJIOHHE
TPYO paboder > KMIKOCTH MOTYT JOCTUT'ATh
17-18 MITa (Tipy rmy6rHaX CKBAXHH 1500—-3000 M).
CrnenyeT OTMETUTD, 9TO 3(P(PEKTUBHOCTD
pas3pyleHNs IJIOTHBIX TPOOOK C IPUMEHEHNEM
OOBIYHBIX HACAJIOK CHUZKAETCS U3-34
HEPABHOMEPHOCTHU BO3/ICHCTBHS CTPYU padouei
JKMJIKOCTH HA NIEPUPEPHUIHBIX YUACTKAX. B
LEHTPABHOI €€ 4aCTU OOPA3YETCA IYHKA, B
KOTOPOW T'ACUTCA SHEPrus CTpyu. [IppuMeHeHne
3aMATEHTOBAHHOT'O HAMHU YCTPOUCTBA
MO3BOJIAET CYMECTBEHHO YIyYIIUTh IPOLECC
pas3pymeHns TPOOKHU 32 CYET MEXAHUUECKOT'O
BO3JIEUCTBUS U THIPOMOHUTOPHOTO
UMITYJIbCHOTO BO3/EHCTBUS TAHT €HIIUAJIBHO
HAIMIPABJIEHHON CTPyeN pabodeit >KUIKOCTH,
COBEPIIAIOMEN CUHYCOUATBHOE IEPEMENEHNE
OTHOCUTEJIBHO CTEHKU TPYOBI IPU BPAIIEHUH
TUAPOMOHUTOPHON HaCaIKU. Kpome Toro,
3HAYUTEJIBHO MOBBIIIAETCA CKOPOCTh
Pa30bypUBAHMNA LIEMEHTHBIX MOCTOB (OOBIYHBIE
T'UAPOMOHUTOPHBIE HACAJ KU HE ITO3BOJIAIOT
pPa36ypuBaTh MOCTBHI).

PABOTA YCTPONCTBA

YCTPOUCTBO Yepe3 NEPEXOTHUK 3
HOCOEAUHAIOT K HUKHEMY KOHITY THOKOU
KOJIOHHBI TPYO M CITYCKAIOT B CKBAXXUHY JJO
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1 — noawlil Kopnyc, 2 — ceono, 3 — nepexooHUr, 4 — 0Ce8oll KaHa.,

5 — KOZWLeB0LL NopuLeHb, 6 — KOHYC, 7 — KOHUHECKAs N0BEPXHOCIIb Cedid,
8 — yupryrayuontse omeepcmius, 9 — ocesoti kardasn ceoad, 10 — noawill
wmor, 11 — onopras waiioa, 12 — npyxcund, 13 — Koa61e60ti 3a30p,

14 — paouansroll kanan, 15 — ocesoli kaman, 16 — koponxa, 17 — 3)0b4
KOPOHKU, 18 — 2uopomonumopras nacaora, 19 — xonvyesasn kamepa,

20 — paouansrble KaHaiol, 21 — 0ceoll KaHal KOPOHKLUL,

22 — manzenyuavHble Kanaaol 2uOPOMOHUIMOPHON HACAOKU,

23 — opoccennv, 24 — 3064

Pucynox 1 - T'uopoyoapnoe ycmpoiicmeo

1 — hollow shell, 2 — saddle, 3 — adapter, 4 — longitudinal channel,

5 —ring piston, 6 — cone, 7 — conic surface of the saddle, 8 — circulating holes,
9 — longitudinal channel of the sadcdle, 10 — bollow rod, 11 — support washer,
12 —spi

KOHTAKT4 3yObIMH 24 HA TOPLIE OJIOro Koprryca 1
C IOBEPXHOCTHIO NECYAHO-TIIMHUCTON NPOOKU

WJIA LIEMEHTHOT'O MOCTA. B KOJIOHHY THOKHX
TPYyO NOAAIOT PA6OYYIO JKUJKOCTb (OOBIYHO
IPUMEHSIOTCS )KUJIKOCTH HAa BOAHOU WIN
HEMTIHON OCHOBE) C 33JJAHHBIM PACXO/IOM U

] ng‘ng, 13 —radial space, 14 — radial channel, 15 — longitudinal channel,
16 - bit, 17 — bit teeth, 18 — jet nozzle, 19 — annular space, 20 — radial
channels, 21 — longitudinal channel of the bil, 22 — cyclonic ports of the jet
nozzle, 23 — choke , 24 — teeth

Figure 1 — Hydraulic hammer unit

PaCYCTHBIM JABJICHUCM, KOTOPAA IIOCTYIIACT B OCEBOM

KaHaJI IEPEXOAHUKA 3 U IIOAAETCA B KOJIbLIEBOU 330D
13, rae yepes paguaibHble KaHAIBI 14 B T€1e IOJI0ro

nrroka 10 mogaeTcss B OCEBOM KaHaJ KOJIbIIEBOI'O
[IOPIIHS 5 U JAJICE B OCCBOM KaHa 21 KOpOHKH 16.

Yepes paguaibHble OTBEPCTUA 20 padodast »KUJKOCTb U3
0CeBOro KaHama 21 KOPOHKH 16 TTOJAETCS B KOJIBIIEBYIO
KaMmepy 19 ruipOMOHUTOPHON HACAIKHU 18, KOTOpas

NPUBOAUTCSA BO BPAIEHUE 34 CUET PEAKIINN CTPYH,
HCTEKAIONNX U3 TAHTCHIIUAJIbHbBIX KAHAJIOB 22, 1
BO3/CHUCTBYET HA pa36ypPHUBAEMYIO IIOBEPXHOCTD IO
BCEMY NEPUMETPY. HACTb OT CYMMAPHOT'O PACXO/4

paboyen JKUIKOCTH, ITOJABAEMOU B THOKYIO KOJIOHHY

TPYO, HEIPEPBIBHO IIOJIAETCS B APOCCEND 23 C
BO3/EUCTBUEM HA PA3PYIIAEMYIO IIOBEPXHOCTD IO
HEHTPY. IIpu 3TOM CYMMAapHBIN PACXOJ] paboUet
JKUJIKOCTHU YEPE3 POCCEND 23 Y TAHT'€HIIAIbHBIE
KaHaJIbl 22 B THAPOMOHHUTOPHOM HACAAKE 18

MNPUHHUMAETCSA MEHBIIE PACXO/1a PAOOYEN XKUAKOCTH,

100 Ne 2-3 (032) Uions / June 2010

UNIT OPERATION

The unit is connected to the lower end of coiled
tubing string through the adapter 3 and is lowered
down the wellbore up to the level when teeth 24 on
the face of the hollow shell 1 reach the surface of
sand-clay plug or cement bridging. Operating fluid
is injected through the coiled tubing string (water-
based or oil-based fluid is usually used) with the
specified consumption rate and pressure. Then it
goes through the longitudinal channel of adapter
3 to the radial space 13. After that it flows through
radial channels 14 to the body of the hollow rod 10,
gets to the longitudinal channel of the ring piston
5 and then through the longitudinal channel 21 to
the bit 16. Through radial channels 20 operating
fluid from the longitudinal channel 21 of the bit 16 is
injected to the annular space 19 of the jet nozzle 18,
which rotates due to the reaction of jets flowing out



TOAABAEMOH C HOBEPXHOCTH IO KOJIOHHE THOKUX
TPyO, YTO IPUBOAUT K IZIABHOMY POCTY IIEPEMNAIA
JaBJIEHUA B X OCEBOM KaHaie. C pOCTOM Hepernaja
JaBJIEHUS [TIOCJIEAHEE BOCIIPUHHUMAETCA IO A bIO
CEYEHU S KOJIBIIEBOT'O ITOPIIHSA 5, CO CTOPOHBI
KOJIBLIEBOI'O 3230Pa 13, KOTOPBIN ITOKAT K KOHUYECKOU
IOBEPXHOCTH 7 CellJIA 2 YCHUIIMEM CoKATOM IIPYKHUHDI
12.TIpu IpeBBIIEHUN YCHUIINA IIPYKUHBL 12 KOJIbLIEBOM
MHOPILIEHD 5 OTKUMAETCS OT IOBEPXHOCTH CEMJIA 2 U
U36BITOYHOE JABJIEHUE BOCIIPUHUMAETCS KOIBLIEBBIM
MHOPIIHEM 5 IO OOIBIIEMY AUAMETPY. DTO IPUBOLUT

K PE3KOMY IIEPEMEILEHUIO KOJIbLIEBOI'O ITOPIIHA 5
BMECTE C KOPOHKOH 16 B HAIPABICHUH TOBEPXHOCTU
MECYAHO-TTTMHUCTON MPOOKU C MEXAHUYECKUM
BO3/JICUCTBHUEM HA Hee 3yObsamu 17. [Ipu nepeMereHnn
KOJIBLICBOI'O ITOPIITHA 5 B OCEBOM KAHAJIE IIOJIOTO
Kop1yca 1 mociaefHu IPOXOAUT LM PKY/IALMOHHbBIE
OTBEPCTHA 8 C JONOJIHUTEIbHBIM CKATUEM IIPYKHUHDI
12, 1 pabovast ;KUAKOCTb C YBEIMYEHHBIM PACXOIOM
TIOAETCS B OCEBOU KAHAJI JIU(MPTOBOM KOJIOHHHI TPYO,
4TO CHOCOOCTBYET A(PPEKTUBHOMY IEPEMEMEHUIO-
HOABEMY MEXAHUYECKUX YACTHUL U3 CKBAXKUHBI.
JaBnenue pabodeit ;KUAKOCTH B OCEBOM KaHAJIE
T'MOKOM KOJIOHHBI TPy CHMIKAETCA U YCUIIUEM CKATOM
MNPYKHUHBI 12 COOPKA: NOIBIH ITOK 10, KOJIBIIEBOH
[IOPIIEHD 5 C KOPOHKOM 16 U C THAPOMOHUTOPHOI
HACAAKOU 18 mepemMemarTCa BBEPX OTHOCUTEIBHO
LUPKYIALHMOHHBIX OTBEPCTUH 8 IOJIOro Kopiyca 1

C IPEKPAIIEHHUEM MTOJAYN YEPES HUX PAOOUEH
JKUJKOCTHU. YCUJIUEM CKATOU NPYKUHBI 12 KOJIBIIEBON
[IOPIIEHD 5 CBOUM KOHYCOM 6 CAAUTCSI Ha KOHUYECKYIO
HOBEPXHOCTD 7 ceqiia 2. [lapyieHue paboyen JKUJKOCTU
B OCEBOM KaH4JI€ TMOKOI KOJIOHHBI TPYO U BHYTPU
YCTPOMCTBA IJIABHO BO3PACTAET, U ITOCJIE YBEIUYECHUA
JABJIEHHA 1O PACYETHOI'O 3HAYEHU A ITPOLIECC
T'UAPOMEXAHUYECKOI'O BO3JIEUCTBHA HA Pa36ypPUBAEMYIO
MOBEPXHOCTb ITOBTOPAETCH.

ITpu BO3BPATHO-MIOCTYIIATEIBHOM NIEPEMENEHUH
KOJIBIICBOI'O IIOPIIIHS 5 B CO0OPE C KOPOHKOM 16 1
BPAIllEHUY I'MIPOMOHHUTOPHOM HACAIKH 18 cTpys
paboyen JKUJKOCTH, UICTEKAIOMAA U3 TAHT €HIIUAJIbHbBIX
KAHAJIOB 22, COBEPIIAET OTHOCUTENBHO CTEHKHU
JMPTOBOU KOJIOHHBI TPYO CHHYCOUIAJIBHOE
IIEPEMEIICHIE, YTO CIIOCOOCTBYET UHTCHCU(PUKAITUU
IIPOLIECCA PA3PYIIEHU [IJIOTHOM NTECYAHO-TVIMHUCTONU
MIPO6KU HA NTEPHUPEPUNL.

YCTPOICTBO YCIIENHO IPUMEHAETCA IIPU PAOOTE B
HePTAHBIX CKBAKUHAX. ©
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of cyclonic ports 22. So operating fluid is acting on

the whole perimeter of drillable surface. Some part

of the operating fluid is constantly injected through
the coiled tubing string into the choke 23, which
provides a central impact on the drillable surface. Total
consumption of the operating fluid through the choke
23 and cyclonic ports 22 of the jet nozzle 18 is less
than the consumption of the operating fluid injected
through the coiled tubing string, which leads to the
smooth rise of differential pressure in the longitudinal
channel of the string. The increase of differential
pressure from the direction of radial space 13 is taken
up by the sectional area of the ring piston 5, which

is pressed to the conic surface 7 of the saddle 2 by

the compressed spring 12. When the spring power is
exceeded, the ring piston 5 is released from the surface
of the saddle 2 and excess pressure is received by
larger diameter of the ring piston 5. This leads to the
jump of the ring piston 5 together with the bit 6 in the
direction of sand-clay plug surface, which results in
mechanical impact of bit teeth 17 on the plug. While
moving in the longitudinal channel of the hollow shell
1, the ring piston 5 passes through circulating holes

8 and provides additional compression of the spring
12. This results in the increased consumption of the
operating fluid in the production tubing string, which
provides an efficient removal of mechanical particles
from well. While the pressure of the operating fluid

in the longitudinal channel of the coiled tubing string
decreases, compressed spring 12 moves the hollow rod
10, the ring piston 5, the bit 16 and the jet nozzle 18 up
with respect to circulating holes 8 of the hollow shell
1. As a result, the operating fluid supply through them
stops. The ring piston 5 with the cone 6 is then pressed
to the conic surface 7 of the saddle by the spring 12.
The pressure of the operating fluid in the longitudinal
channel of the coiled tubing string and inside the unit
is smoothly increased and, after reaching the design
value, the process of hydromechanical impact on the
drillable surface is repeated.

Back-and-forth motion of the ring piston 5, the bit 16
and the jet nozzle 18 provides a sinusoidal movement
of the operating fluid jet, coming from cyclonic ports
22, with respect to the wall of the production tubing
string. This leads to intensification of the process of
dense sand-clay plug destruction at the periphery.

The device is successfully used to perform operations
in oil wells.
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