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H3BECTHO, YTO BTOPUYHOE BCKPBITHUE CKBAKHUHBI
MJIACTA OCYHIECTBIIAETCA B HACTOSAIIEE BPEMS JTUOO
C IIOMOIIBIO IPOBEJCHU S NEPPOPALUOHHBIX PAOOT
MYJIEBBIMU UJIA KYMYJIATUBHBIMHU NIEPHOPATOPAMU,
a6pa3uBHOM JIACTUYECKOM rTepdopanueit, 160
a6pa3uBHOM nepdopaue C IPOPE3aHNEM
TUPOINECKOCTPYMHBIM AIINIAPATOM IIEJIH JJI
JOOBIYH YIVIEBOJOPOAOB B KCILITYyATAIIMOHHOIM
KOJIOHHE.

OTMETHUM CPa3y, 4YTO HEPTETrA30BaASI OTPACIIb
YCIIEIIHO UCIIOJIb3YET YKA3AHHBIE CITOCOObI
BTOPHUYHOI'O BCKPBITHA IJIACTA U CKBAKUHBIL, XOTA
3THU CIIOCOOBI 0OJIAJAIOT MOYTH AHAJIOIHYHBIMHU
HEJJOCTATKAMU, IOTOMY YTO PEATU3AIUI UX
B IPAKTHUUYECKUX YCIOBUAX OCYIIECTBIISCTCS
0€3 yueTa IUTONOr0-(PaluaJIbHbIX YCIOBUH
32JIE3KU U IIPOCJIOEB IIJIACTOBOM CUCTEMBI
B 11€JI0M. Ha KaKOM-TO 3TaIe BIpabOTKH
KOJIJIEKTOPA B 32JIE3KH MOTYT OCTAThCS M OCTAIOTCS
HEBOCTPEOOBAHHBIMH HEKOTOPBIE YACTH I1JIACTA,
110 KOTOPBIM paHee ObLIN MOACYUTAHBI 3A11ACH
HedTH U raza. HeyueT 1uTonoro-ganmuajabHbIX
YCJIOBHH IJIACTOBOM CUCTEMBI HA OJTHOM 13 2

METHOD 1 involves boring of the
production string using a downhole
‘hedgehog’ to grind in the production string
until the deposit rock is reached and ‘made
contact with.’

By: Yu.A. Balakirov, Doctor of Engineering,

1.B. Burkinsky, Doctor of Engineering, Al Kucheruk

It is known that completion is presently carried
out either through perforation using bullet or
shaped-charge perforators, abrasive plastic
perforation, or abrasive perforation using an
abrasive jet to cut a fissure for the production of
hydrocarbons from the string.

It should be noted that those methods of well
completion have been successfully used in the oil
and gas industry although they have almost similar
disadvantages since their field implementation
does not account for lithologic-and-facies
conditions of the reservoir and interlayers in
general. At a certain stage of the production of
the reservoir the deposit may have and usually
has still unused parts of the formation that were
not taken into consideration when assessing the
oil and gas reserves. Unaccounted lithologic-
and-facies conditions of the formation at one
of the stages of the reservoir production can
cause negative pressure with all the resulting
adverse consequences (loss of the circulation of
flushing fluid, intensive bridging with drifting
sand, disruption of the integrity of the reservoir).
As a result of the negative pressure instead of }
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3TAIIOB BEIPAOOTKU KOJJIEKTOPA MOXKET BBI3BATH the ‘bottom-up’ movement of the fluid, it will go
OTPUIIATEIBHOE /IABJIEHUE CO BCEMHU BBITEKAIOITUMHU back to the formation, or using the professional
HETaTHUBHBIMU ITOCJIE/ICTBUAMU (YXO/ IIMPKYIAIIUU vernacular ‘a loss of circulation’ will occur. That’s
NPOMBIBOYHOM KU/IKOCTH, HHTEHCUBHOE why at the stage of secondary or tertiary methods
NPOOKOOOPA30BAHNE C OOPA30BAHUEM IJIBIBYHOB, of hydrocarbon production it is not possible to
paspylIeHUE [EJIOCTHOCTH KOJIJIEKTOPA). optimize financial costs required to lift one ton
BMeCTO TOTO YTO6BI (PIION/L, YTO HA3BIBACTCH, of produced oil, although with high oil and gas
«CTPEMUWJICS» TIOJTHATBCS CHU3Y BBEPX, B PE3YAbTATE recovery ratios it should not have taken place.
CO3/1aHHUS OTPHUIIATEIBHOTO IABJICHUSI, OH 6Y/IET Because the lithologic-and-facies conditions
«yXOJUTb» OOPATHO B IJIACT, UJIU, BBIPAKASICh of the formation initially were not accounted
SI3BIKOM ITPOU3BO/ICTBEHHUKOB, OY/IET «yXOAUTh for when selecting and implementing well
LUPKYJIALUs>. [10 3TOM NpUYUHE HA TAIE completion, the hydrocarbon production volume
BTOPHUYHBIX U TPETUYHBIX CIIOCO60B JOOBIYU is lower than expected [1, 2].
YIJIEBOJOPO/IOB HE YAE€TCA ONITUMHU3UPOBATH Similar to the described method is well
PaCXobl IEHEKHBIX CPEJCTB, 3aTPAYEHHBIE HA completion involving perforation operations and
MO/’bEM OFJHOM TOHHBI JOOBIBAEMOM HE(PTH, XOTS the closest substitute in technical terms is well
IPU BBICOKMX 3HAYEHUAX KOIPPUITHEHTOB HEPTE- completion involving abrasive jet perforation
U ra300T/[A4H 3TOTO HE JOIKHO 6bLJIO IPOU3OUTH. to cut a fissure in the production string which
M3-32 TOI'O 4TO NEPBOHAYAIBHO HE ObLI overcomes the disadvantages of the methods
MIPOU3BEEH YUET JIUTOIOTO-(haLUAIbHBIX YCIOBUHI mentioned before.
MJIACTOBOM CUCTEMBI IPU BBI6GOPE
H OCYIICCTIICHIN TOPHSIix A new, more effective method of well
CIIOCO60B BCKPBITHS IIJIACTA . . . .
1 CKBAIHEL yIICEOIODOOR completion involves well boring using a turbo
AOGBIBACTCS MeHb[rer,]qu drill with a downhole rotating 'hedgehog’
NPEATIONAranocs [1, 2]. .
AH2JIOTOM OIIUCAHHOT'O CIIOCO6a attaChed to Its end .

SIBJISIETCS CTIOCO6 BTOPHUYHOI'O

BCKPBITHS IUIACTA, BKJIIOYAIONI NI TIPOBE/ICHUE A new, more effective method of well
nep@OpaMOHHBIX PA60T, 4 HANOOJIEE OIU3KUM completion involves well boring using a turbo drill
4AHAJIOTOM IO TEXHUYECKOH CyTU MOXKHO with a downhole rotating ‘hedgehog’ attached
CYUTATD CIIOCOO BTOPUYHOI'O BCKPBITHUS I1J1ACTA, to its end, which consists of a full-metal bar 300

mm long and with a production
string-fitting diameter of 140 and
168 mm. Spikes up to 1 mm are

[Ana npoBeAeHMs BTOPUYHOIO BCKPbITUS MiacTa

npeanaraeTcs HoBbIN, bonee 3pdeKTUBHLIN randomly placed on the surface
- of the ‘hedgehog’ with the spike
CnocoO, BKNtoYatoLwum bypeHne ckBaXkUHbI height decreasing i a downward

TYpOOobYypOM C NpUKpPEnIeHHbIM Ha KOHLe line and reaching 0.5 mm at the
CKBaXXUHHbIM Bpal.l.l,aIOLU,VlMCﬂ KEXXOMM. last thread. This is needed to

enable the spikes to grind down
the surface of the production

BKJIIOYAIOIIUH IPOBEAECHUE I'HAPOIIECKOCTPYUHON, string. The grinding-in of the production string
a6pa3uBHON NEPPOPAIUU C TPOPEZAHUEM IE/IU can be ceased upon detecting drill cuttings in the
B 3KCIUIYATALMOHHOU KOJIOHHE, YTO IIO3BOJIAET flushing fluid. The bottom-hole is cleansed using
YCTPAHUTD HETOCTATKHU CIIOCOOOB, YKA3aHHBIX the normal and behind-the-string circulation of
paHee. the flushing fluid. With the bottom-hole cleansed,
[ IpOBEgEHUA BTOPUYHOI'O BCKPBITHUSA IJIACTA the borehole cavity is drilled out after which
MIPEAIATAETCS HOBBIH, 605e€e 3(PPEKTUBHBIA CIOCOO, shaped-charge perforation is performed to ensure
BKJIIOUAIOIINI 6y PEHHE CKBAXKUHBI TYPOOOYypPOM well stimulation.
C IPUKPENJICHHBIM HAd KOHLIE CKBA>KUHHBIM During the grinding-in and the operation of the
BPAIAIOIMIIMCS «€3KOM», IPEJCTABISIONIUM COO0M ‘hedgehog’ the outside and the borehole shutdown
LEJIBHOMETAJUIMYECKU U OPYCOK IUHOM 300 MM 1 system and the blowout preventer should be ready
JUAMETPOM 110/ IKCILIYATALMOHHYIO KOJIOHHY to eliminate the outflow of the formation fluid
140 u 168 MmM. Ha TOBEPXHOCTH «€XKa» B to the surface with the follow-up analysis of the
XAOTUYECKOM OPAAKE PACIIOJIOKEHDI IINIIbI samples collected from the well in the appropriate
BBICOTOM O 1 MM, IPHUYEM BBICOTA IIUIIA I1O filed laboratories.
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HUCXOAAEH JIMHUY YMEHBIIACTCA U Ha
MOCJIeJJTHEM BUTKE gocTuraeT 0,5 MM. DTO
HEOOXOIUMO, YTOOBI B IIPOLIECCE IPUTHUPKU
LIMIIBI MOIVIU CTAYUBATH IIOBEPXHOCTh
IKCIUIyaTALMOHHOM KOJIOHHBL. PaboTy 110
CTAYMBAHUIO IPUTUPKOU SKCIIYATALTMOHHOM
KOJIOHHBI MOXHO 3aBEPIIUTD IIPH OOHAPYKEHUH B
IIPOMBIBOYHOM KHU/IKOCTHU YACTUYEK BBIOY DEHHOMU
nopozasbl. [IpAMO¥t ¥ 3aKOJIOHHOM LI PKYIISLIACHA
IIPOMBIBOYHOI JKUJKOCTH OYUIIAETCA 3A00H
CKBA’KUHBL ITpU OYMIIIEHHOM 3200€ BHYTPEHHAA
IIOJIOCTD PA30yPUBAETCS, ITOCJIE YETO MPUCTYHAIOT
K IIPOBEJEHUIO KYMYJIATUBHON Nep(Opauu I
BBI30BA IIPUTOKA YITIEBOJOPOJOB.

B nporecce nposeeHusa IPpUTUPKA U PA60OTEHI
CKB2’KHHHOTO «€Ka» BCSI 3aIIOPHAS CUCTEMA,
BHEIIHASA U CKBAXKUHHAS, 4 TAKKE IIPEBEHTOD
JIOJI>KHBI 6BITh TOTOBBI /1151 TUKBU/IAIIMU U3TUBA
MJIACTOBOM JKHUJIKOCTH HA IIOBEPXHOCTD C
MOCEAYIONIUM aHAJIM30M OTOOPAHHBIX IPOO
JKHJIKOCTH U3 CKBAKHUHBI B COOTBETCTBYIOIINX
IPOMBICJIOBBIX JTA00OPATOPUAX.

TIpeonoxcerrblii cnocod peanu3yront caedyrouum
obpasom:

* ITo JaHHBIM KAPOTAXKHBIX UCCJIETOBAHUN
CKBaXUHBI IPOU3BOIUTCSI OTOOP CKBAXKUH
JUIA TIPOBEAEHUA BTOPUYHOI'O BCKPBITHA
rujporeckocTpyrnon nepgopanuer (I'TIIT).

* THaTeabHO U3YYAETCS UCTOPUS IPOBEJECHUS
B IIPONIJIOM H4 JJAHHOM 3aJ1€KH PA6OT MO
HU3Y4YEHUIO KEPHOB TOT'O IJIACTA, KOTOPBIHA GBI
BBIOPAH /I IPOBEAECHUA BTOPUYHOI'O BCKPBITUS
10 HOBO¥ T€XHOJIOI' U H.

technologies

The proposed method is implemented as follows:

 Using the logging data, wells are selected for
completion using abrasive jet perforation (AJP).

* The history of the previous core studies for the

formation selected for completion using the new

technology is reviewed.

Studies of the lithologic-and-facies conditions of

the reservoir and interlayers are analyzed.

 Pore pressure for the last 10 years is analyzed.

» The project design is reviewed and the historical

and current development of the selected site is

analyzed.

For all the data obtained the grinding-in

intervals are identified using the downhole

‘hedgehog’

The proposed method will improve the filtration

behavior of the well, preserve the hydrodynamic

parameters of the formation and prevent the

lithostatic pressure relief with manifestations of

negative pressure which will eventually lead to

enhanced oil and gas recovery at the final stage of

the oil and gas reservoir production.

METHOD 2 involves the use of the
rotational motion in the well and the
proposed appliance to mill the production
string.

By: Yu.A. Balakirov, Doctor of Engineering;

FE.S. Mamedouv, Doctor of Engineering, chief engineer
at Eridan Company

BLADE PERFORATOR
The perforator is attached at the end of the turbo
drill. It is run down into the hole to the established

* AHAJIM3UPYIOTCA UCCIEIOBAHUS
I10 JIUTOJIOTO-(P A UAJILHEIM
YCJIOBHAM 3aJIEXKHU IJIACTOB U
IIPOILJIACTKOB.

» M3y4yaeTcsa IOpOBOE IABJIEHUE B
TeyeHue nocjaeaqHux 10 jger.

* M3y4aeTcs IPOEKT U

The suggested method considerably speeds
up the process of perforation of the production
string and reduces the number of energy-
intensive surface units.

IPOU3BOAUTCS AHAJIN3
Pa3paboTKH HA BBIOPAHHOM MJIONIA/IN B
UCTOPUUYECKOM U TEKYIIEM BDEMEHH.

e IO BCEM ITOJIYYEHHBIM TAHHBIM HAMEYAIOT
UHTEPBABI IPUTUPKU IYTEM JEUCTBUS
CKBAKMHHOI'O «€XKa».

IIpeAnoKEHHBIN CIOCOO MTO3BOIUT ITOBBICUTh
(PUABTPAITUOHHOE COCTOSTHUE CAMOU
CKBAKUHBI, COXPAHUTDb I'UJPOJUHAMUYCCKUEC
NapaMETPHI IVIACTOBON CUCTEMBI U U36€KATH
Pa3rpy3Ky rOPHOTO AABJIEHUS C IPOSIBJICHUEM
OTPUIATEIBHOTO JJABJICHUS, YTO B KOHCYHOM
UTOI'E IPUBEJET K MOBBIIICHUIO HEPTE- U
ra3o00T/Ia4yU [JIACTA B 3ABEPIIAIONTUNI IEPUO]]

BBIPA6OTKH KOJUIEKTOPA HE(DTH U ra3a. >

depth where the string should connect to the
formations. The turbo drill is then started for co-
rotation perforation (1). To mill the string the ball
is lowered down (2), which blocks the outlet.

The fluid pressure through the channels (3)
pushing out the cutters (4), supported by the flat
spring (5) until the cutter comes into contact with
the production string (6).

From the opposite end the cutter slides on the
spherical surface and due to the hitch located
on the end prevents the radial motion with
simultaneous stopping of the cutter. The cutter at
the cutting end is equipped with sharpened hard-
alloy material.
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CIIOCOB BTOPOM ¢ HCIIOJIb30BAHHEM
BpalmaTe/JaIbHbIX I[BI/I)I(CHI/Ifl B CKBAaKHHEC 1
IPeaIaraeMoro IPUCIOCOOJIECHU A AJIA PEIKH
3KCILTYATAIMOHHOM KOJIOHHBI.

Aemopuow: FO.A. banaxupos, 0. m. 1., .C. Mameoos,
K. m. 1., 221a6nwiti urdcerep OO0 «Dpudar»

JIE3BUVTHBIV IEP®OPATOP
Ilepdopatop KpensaT Ha KOHILIE TYpOo6ypa.
OnyCKaloT B CKBAXKHHY IO 33IaHHOM TTTyOUHHI,

7€ HEOOXOIMMO IIPOBECTU COOOIIEHUE

The dimensions of the perforation target can be
widened if necessary by lowering the tool to
arequired depth.

Thus, by using the proposed perforator
connection with the formation can be ensured.

The suggested method considerably speeds
up the process of perforation of the production
string and reduces the number of energy-intensive
surface units, and a as a result reduces financial
costs and production time. ©

Mpepnaraemsiv cnocob nossonseT
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KOJIOHHBI C IJIACTAMU. 3alTyCcKaeM Typ6oOyp Ha
COBMECTHOE BpateHue nepgopanuu (1). Iasa
Pe3aHUs KOJIOHHBI OITyCKAeM 1ap (2), KOTOPBIA
MEPEKPBIBAET BBIXOJJHOE OTBEPCTHUE.

I1pu 3TOM JaBIEHUE KUJKOCTU YEPE3 KAHAJIBI
(3) BBIAABIUBAET PE3LHI (4), HOALEPKUBAEMbIE
MJIOCKOM MPYKUHOKM (5) 0 KOHTAKTA Pe31ia C
3KCIUTYATAITHOHHOMN KOJIOHHOI (6).

Peserr ¢ IPOTUBOMOJIOKHOI'O KOHITA CKOJIB3UT
O C(PEPHUUECKON MMOBEPXHOCTHU U C 3aLIETIOM HA
KOHIIE NPEJOTBPAILAET PAAUATBHOE JBUXKEHUE
C OTHOBPEMEHHBIM YIIOPOM pe31ia. Pesery
Ha PEXYIIEH 4aCTH CHAOKEH 3aTOYCHHBIM
TBEPAOCIIJIABHBIM MATEPUAJIOM.

Pazmepel neppopartmOHHON LIEIU MOTYT IPHU
HEOOXOJIMMOCTU PACHIUPATHCA ITYTEM OITYCKAHU A
UHCTPYMEHTA HA HEOOXOJUMYIO IVTYOHHY.

Taxkum 06pa3oM, IIyTEM UCTIONb30BAHUA
NpeAIAraeMoro neppopaTopa MOXHO
OCYIIECTBUTB COOOIIEHUE C IIITACTOM.

IIpepnaraeMspliil CnOoCOO6 MO3BOJISIET B
3HAYUTEIBHON CTENEHH YCKOPUTD ITPOLIECC
nep@opanuy 3KCIIyaTAIIMOHHOM KOJIOHHBI U
COKPATHUTDb KOJIMYECTBO SHEPTOHACHIIEHHBIX
ArPEraToOB U UCIIONB3YEMBIX C IOBEPXHOCTH,

U, KK UTOI, COKPATUTD 3aTPATHI I€HEKHBIX
CPEJCTB U NIPOU3BOJUTENBHOE BpEMA. ©

Pucynox 1 - Cxemamuueckoe usoopasicenue
npeonazaemozo nepgopamopa oasn 6moPUUHOZ0
6CKpPBIMUA naacma

Figure 1 — Diagram of the suggested perforator for well
completion.
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