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W3BECTHO MHOT'O PA3/IMYHBIX METO/IOB U CIIOCOOOB There are many different methods and ways of
MHOBBIIMIEHU HE(PTEOTAAYHN IIJIACTOB [1, 2]. enhancing oil recovery [1, 2].

OCHOBHOM HEJIOCTATOK 3THUX CIIOCOOOB ITOBBIIICHU ST The main disadvantage of those methods of
IIPOU3BOAUTEIBHOCTHU CKBAKUH U IUIACTOB, HAYHUHAA C enhancing the productive capacity of wells and
MOMEHTA OOPA30BAHUS U CTAHOBJIEHU S 3AJIEKHU, — TO, reservoirs starting from pool formation is that in
4TO NPOOGIEMBI JOJIKHBI PACCMATPUBATHCS KOMILJIEKCHO, order to solve problems that arise you need to resort
C IPUBJIEYEHUEM NETPOPUIUKU, TEPMOAUHAMUKH, to a comprehensive set of disciplines including
T'UPOAVHAMHKH, TEOXUMUU U IPYTUX JUCLIUILINH, petrophysics, thermodynamics, hydrodynamics,

B Pa3/IMYHBIX TEPMOOAPHUUECKUX YCIOBUAX, geochemistry, etc. in various thermobaric conditions
C MHOTOKPATHBIMHM U3MEHEHHAMH OCHOBHBIX OA30BbIX with multiple changes in the basic parameters of
apPaMETPOB IIJIACTOBOM CUCTEMBI, C ATPOOUPOBAHUEM the system of reservoirs and with evaluation being

B IIPAKTUYECKUX YCJIIOBUAX UJIU HA UCIIBITATE/IbHBIX conducted in the field or at testing sites.

MHOJIMT'OHAX. There is one known method of spudding and

H3BECTEH CIOCOO 3aPE3KU U OYPEHUA drilling of multilateral wells (Russian patent
MHOTOCTBOJIBHBIX CKBA>KUH (ITATEHT Poccun # 24105132295632) that can be equivalent to
Ne 24105132295632), KOTOPBII MOXET CJTYKUTb the invention we propose. The weakness of such
AHAJIOTOM IPEIATAEMOTO HAMH U300PETEHUSL. equivalent is small ‘pinpoint’ area of the system of
HemocTaTKoOM JaHHOI'O AHAJIOTA IBJIAETCSI HEOOIBINAST reservoirs that does not define the area of filtration
«TOYEYHAS» TJIOMIA/Ib IIJTACTOBOU CUCTEMBI, HE on the whole.

XAPAKTEPUIYIONIAS TJIOMA b (PUIBTPAIIMHU B IIETIOM. Closest to the invention that we propose is

Hanboee 6/IM3KUM K IPEJIAraeEMOMY HAMH the Russian patent # 2295632 MPK2E21B43/14,
M306PETEHUIO SIBIISICTCST TATEHT Poccru Ne2295632 E2137/04, according to which in order to produce
MIIK2E21B43/14, E2137/04, B KOTOPOM IPE/JIATACTCA substantial stimulation and filtration by means
C LIEJIBIO 3HAYUTEIBHOI'O OXBATA IUIACTA BO3ACHCTBUEM of completion it is necessary to perform step-by-

U IIPOLIECCAMU (PUIBTPALIUU ITYTEM BTOPUYHOT'O step drilling of a cluster of wells to add up to the
BCKDBITHSA ITO3TAHO IIPOBOJUTH KyCTOBOE number of producing wells. However, such method
OypeHHEe CKBA’KHUH, YTOOBI TOTAJIBHO MOIIOJIHUTD will encumber the already complex system of oil
KOJIMYECTBO JJOOBIBAIOMINX CKBAKHUH. OTHAKO TAKOH recovery management.

OYTh 3aIPOMO3AUT U 6€3 TOr'O CJIOKHYIO CUCTEMY That is why we offer a more flexible method
IIPOMBICJIOBOT'O XO35IHCTBA HE(PTEAOOBIBAIOIIEIO with moderate financial costs which will ensure
YIPABJICHUSL. enhanced oil recovery. The essence of such method

IToatomy npeiaraeTcst 6ouee ruOKU Criocoo ¢ is as follows:

YMEPEHHBIMHU (PUHAHCOBBIMHU 32TPATAMHU, KOTOPBIA 1. To drill two vertical wells in the center of the pool
NO3BOMUT 3(P(PEKTUBHO NOBLICUTH HEPTEOTAATY that are of equal depth and are equally distant
HEPTAHOI'O KOJUIEKTOPA. Ero CYIITHOCTD 3aKJIIOYAETCA B from the upper zone and flank of the formation
CJIEAYIONIEM: system.
1. B nenTpe 3a71€XHU HA PABHOM PACCTOAHHUU OT 2. To divide the area between the two vertical wells
CBOJIOBOM YaCTH U KPBUIEBOI YACTH IVIACTOBOM into equal sections (checks or blocks).
CHCTEMBI IIPOGYPUTDh HA OJUHAKOBYIO IVIYOUHY /IBE 3. To drill at the first block of the formation system
BEPTHUKAJIbHBIE CKBA’KUHBL. two horizontal wells with a common hydraulic
2. TInomane MEXLY ABYMs BEPTUKAJIbHBIMU connection (connection line 3 at Fig, 1).
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CKBXXKHHAMU PA36UTH HA PABHBIE YIACTKH IJIACTA

Ve 60K06011
(4eKu 1K 6JI0KH). N LV cmson

3. IIpoOypUTb Ha IEPBOM GJIOKE MIJIACTOBOH CHCTEMBI N 4 ;g:)/iju/

JIBE€ TOPU30HTAJIbHBIE CKBAKHUHBI, KOTOPBIE N R
6€pmuKﬂﬂbHﬂﬂ

JIOJDKHBI UMETD OOIILYIO IHPABINYECKYIO CBSI3b 1N N0 N N\ O\ N D~ _crsarcuma (1)

(COeIMHUTENBHBII TPYGOIPOBO/, 3 HA PUCYHKE 1). N gorosor verticalwell (1)

4. TOPHU30HTAILHBIE CKBAXKUHBI JJOJIKHBI ObITh N Tateral ~ Y copusonmansnasn
COYJICHEHBI C BEPTUKAJIBHBIMU CKBAKUHAMU, YTOOBI N hole N| P Croancuna (2
HMIMEJIACh BO3MOXKHOCTD PETYIIUPOBATH KOTTUYECTBO N Ny z]i?vgz]zl?;g))”m[
OTKAYUBAIOIIEN YEPES3 HUX TJIACTOBOM XKUJIKOCTH. N BN N /

< COCOUHUMEIIbHBLLL
5. YTOOBI BO3JJIEUCTBOBATE HA HEKOTOPOM YAAJIEHUH N < mbyGonposod (3)
OT BEPTUKAIBHBIX 1 TOPHU30OHTAIBHBIX CKBA)KUH N \ / V' mexncdy oeymn
zopu3oumaﬂbewu
Ha TC Y9AdCTKHU 3AJIC)KH, 10 KOTOPBIM ITOACIYNUTAHDBL N CRBANCUHAMU
L’ connecting

34I1ACBI YIVIEBOZIOPOOB, HEOGXOIUMO 3TH YIACTKH etine (3 between

1. BepmuxanvHole ckéaxcurot — 1 \ iy wlls
O6BEIMHUTD OOKOBBIMH CTBOJIAMH BEPTUKAIBHBIX U 2 Topusormansroie creaniiro — 2 two horizontal wells
T'OPHU30OHTAJIBHBIX CKBAXKUH (4 U 5, pUCYHOK 1). € COCOUNUIMEILHBIM 36CHOM ymngd )
U 3. bokosoti cmeon — 3 :
6. KOHEe4YHas1 9aCTh 3TOM CHCTEMBI OOBSI3KU 4. 3yung —4 sump (4)
BEPTUKAJIBHBIX U TOPHU3OHTAJIBHBIX CKBAXKUH 1. Vertical wells — 1
2. Horizontal wells — 2 with a connecting link
3aBEPUIACTCS 3yMITIDOM. 3. Lateral hole - 3
Ha 10 mosaraTh, 9To MpeIaraeMbIi Ciocot 6e3 4.Sump —4
3HAYUTEIIBHBIX 32TPAT (PUHAHCOBBIX CPE/ICTB YCIICITHO Pucynox 1 - Cxemamuuecxoe u3oopajcenue 6CKpoimus
. . HePMAHOIL CKEaNCUHDBL O NOBbLULEHUA HefimeomOanuu
CIIPABUTCS C HOCTABICHHOMN 33/1a4€ 11O ITOBBIIIEHUIO niacma
He(TEOTAAYH IIJTACTOB. Fi,%ure 1 - Schematics of oil well penetration to enbance
B npouecce paboThl HAJT MATEPUAJIOM IATCHTA oiwrecovery

OBLIH UCTIOIb30BAHBI HOPMATUBHO-TEXHUYECKHE
MATEPUAJIBL, CTAHJAPTHI, THCTPYKLIUU U PYKOBOJICTBA
O ONITUMHU3ALNH PA6OTHI HEPTAHBIX, TA30BBIX U

HATHETATEJIbHBIX CKBAKHH C IIEJIbIO TOBBIIIICHU S 4. The horizontal wells should be linked with the
He@TE-, FrA300TAAYH IUTACTOB B PA3TUYHBIX vertical wells to ensure the possibility to control
T'OPHO/IOOBIBAIOIINX YCIIOBUSIX, 4 TAKXKE 3apyOEKHA the amount of formation fluid pumped through
IEPEBO/IHAS JINTEPATYPA. them.

PaccMOTpUM GJIM3KUU K PEAJIBHBIM YCIIOBUAM 5. In order to stimulate — at a certain distance from
IIPUMED, B3ATBIN U3 IIPAKTHUKU. the vertical and horizontal wells —those sections

IIpumep. lImeeM HEPTAHYIO CKBAXKUHY, of the pool with respect to which hydrocarbon
npoOypeHHYIO B 2009 rogy Ha OHOM U3 reserves were calculated it is necessary to connect
MecTOpOXJeHUN. [1ydnHa — 3880 M, fuaMeTp those sections using the lateral holes of the
KCILTYaTAIMOHHOM KOJIOHHBI — 140 MM, HHTEPBAJI vertical and horizontal wells (4 and 5, Fig. 1).
nepdopanuu — 3875-3880 M, INIACTOBOE JABJIIEHUE — 6. The final part of that connection of vertical and
42 MITa, y1acT TEPPUT'€HHBIN, N3BJICKAEMBIC 3AITACHI horizontal wells ends in a sump.

YTBEPXK/JEHBI B KOJIMYECTBE 14 MIH T HEPTH, This method is supposed to ensure successful
TIEPBOHAYAIBHO /1e6uT He(TU — 130 T/CYT IIPHU YCTHEBOM enhancement of oil recovery without incurring
mITYHEepe 9 MM. considerable financial costs.

ITocsie BHEAPEHUS TPE/IIAraeMO TEXHOIOIUH Development of the patent involved studying of
BCKPBITUSI OYPEHUEM CYTOYHBIN 1€OUT HEPTHU regulatory and technical documents, standards,
yBennamiica 10 180—-190 1/cyT npu mryuepe 7 Mm. instructions and guidelines for the improvement of

OTCIO12 HETPY/AHO C/IENIATD BBIBO/I, YTO KOHEYHBII oil, gas and injection wells performance to enhance
KO3(p(PUITUEHT HEPTEOTAAYU COOTBETCTBEHHO oil and gas recovery under various conditions as well
BO3POCIIEMY [TIEPBOHAYAIBHOMY JACOUTY, KAK IOKA3aTTU as studying of foreign translated sources.
pacueTsl, OyzeT yBeaudeH 10 0,4—-0,5 BMecTo Let’s consider a close-to-real case scenario.
YTBEPKIECHHOI'O [IPOEKTOM Pa3pabOTKHU B IIPEECIAX Example. An oil well was drilled on a field in
0,2-0,3. 2009.1It has a depth of 3880 m, a diameter of the

Tenepb O CAMOM BaXKHOM: IIPH «PACKPBITHI» production string of 140 mm, a perforation interval
OOKOBBIX CTBOJIOB 6yPEHUEM C COXPAHEHUEM HYKHOT'O from 3875 to 3880 m, a formation pressure of 42
A3UMYTAIBHOTO Y714 JKEJIATEIBHO UCIIOIb30BaTh MPa, and a terrigenous reservoir; the recoverable
TUOKYIO TPYOY (KOJITIOOHHT), IOTOMY YTO TOJIBKO TAKOE reserves are set at 14 million tons of oil, the initial oil
060PYAOBAHUE ITO3BOJISIET C IOBEIMPHON TOYHOCTBIO flowrate is 130 t per day with a wellhead choke
BBITIOJIHUTD 3TY CJIOKHYIO PadoTy (671210 UMEETCS } of 9 mm. 2
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OIIBIT €T'O YCIICIITHOT'O IPUMCHCHUA HAd MECCTOPOKACHUAX
Poccun u benapycn).

After the introduction of the suggested technology of
penetration by drilling the daily flowrate increased up
to 180-190 t per day with a wellhead choke of 7 mm.

It is easy to deduce and is corroborated by calculations
that due to the increased initial flowrate the final oil
1. OBHaranos C. T, KapaneTos, K. A. Hedreotnada npu recovery will be increased up to 0.4—0.5 instead of the

pa3paboTke HEPTAHBIX MECTPOXKICHUN. M.: Hepa, projected 0.2—0.3.

1970. Most importantly, when ‘opening’ the lateral holes by
2. CrpaBO4YHas1 KHUATA IO JOObIYU He(pTH / [1og pen. drilling while preserving the necessary azimuthal angle,

IIK. 'mmatynuHoBa. M.: Henpa , 1974. itis recommended to use coil tubing because only this
3. I'einH I BypeHue 1 3aKaHYMBAHHUE CKBAXKHH (TIEP.). kind of equipment can ensure the highest accuracy

M.: TocTonuszar, 1963. of the such complex operations (thankfully, such
equipment has been successfully employed in Russian
and Belarusian fields).

NCTOJ/Ib3OBAHHASA JINTEPATYPA B MNPOLIECCE
rnoAroToBKU 3A9BKN HA U3OBPETEHNA

OOPMYIA U3OBPETEHNA

Croco6 BCKPBITUSA HEPTIHON CKBAXKUHBI [T
MHOBBIIIEHU HE(PTEOTAAYUH IIJIACTOB, BKJIIOYAIOMT U
OypEHNE IBYX BEPTUKAIBHBIX CKBAXKUH, PACIIOIOKEHHBIX
OJJHA OT IPYr'O¥f Ha PACCTOSIHUH, PABHOM PACCTOSHHUIO
IKCIUTYaTAIUOHHBIX CKBAXKUH, IPUHATOM IIPOEKTOM
Pa3pabOTKU IBYX TOPU3OHTAIBHBIX CKBAJKHH, 4
TAKKE OOKOBBIX CTBOJIOB B 30HE IPEHUPOBAHUS
TOPU3OHTAJIBHBIX CKBAXKHH, OTIIMYAIONIUXCS TEM, UTO
30HBI IPEHUPOBAHHUS BEPTUKAJIBHBIX U TOPU30HTAIBHBIX
CKBa’KMH, 4 TAKXXE OOKOBBIX CTBOJIOB B KOMILJIEKCE
BEPTUKAJIBHBIX, TOPU30OHTAJIBHBIX CKBA’KWUH, OXBAYEHHDBIX
30HOI IEUCTBUA UHTEP(PEPUPYIOIINUX CKBAXKUH, OyJIeT
JOCTUTHYTA MAKCUMAJIbHAs HEPTEOTAAYA IVIACTOB,
NPEIBAPUTEIBHO IPOBEPEHHAS B AJIEMEHTE IIJIACTOBOU
CHCTEMBI, 3aKJIIOUEHHOI B 30HE KOMIIJIEKCHOTO
TUAPOAUHAMUYECKOTO JEUCTBUSA BEPTUKAIBHBIX,
TOPU3OHTAJIBHBIX CKBA’KHMH U OOKOBBIX CTBOJIOB
HEPTEra30BOIO MECTOPOXKACHUSA, OTIUYAIOMIETOCS
TEM, YTO NPEJIOKEHHAA OIIOKOBASI CUCTEMA BCKPBITHSA
HEPTAHBIX CKBAKUH U IIJIACTOB ITO3BOJISIET C YYETOM
HAJIMYUS PEATBHBIX ITAPAMETPOB 34JIEKHU ONIPEIEINUTD
BAXKHBIE [TAPAMETPBI KOJIJIEKTOPA U IIPUT'OAHOCTD
BHE/IPEHUS METO/IOB U CLIOCOO0B HEPTEOTIAUH IIJIACTOB B
MHPOMBIIUIEHHBIX YCIOBUAX.

(ABropsrl: 1.B. Bypkunckui, A.1. Kyuepyk,
IO.A. Bamakupos)

SOURCES USED DURING THE PREPARATION OF

THE APPLICATION FOR THE INVENTION

1. OBHaranoB C. T, Kapanetos, K. A. Hedpreotgaua npu
Pa3paboTKe HEPTAHBIX MECTPOXKICHUM.
M.:Heppa, 1970.

2. CopaBoyHas KHUra 1o Jooeruu Hedtu / Ilog pen.
HILK. T'mmarygunosa. M.: Hegpa , 1974.

3.T'etnuH I Bypenne 1 3aKkaH4YMBaHNE CKBAXKUH (TIED.).

M.: Tocronuszar, 1963.

FORMULA OF THE INVENTION

This is a method of oil well penetration aimed at
enhancing oil recovery that includes drilling of two
vertical holes separated from each other at a distance
equal to the distance between the production wells
established in the project for the development of two
horizontal wells and lateral holes in the drainage area
of vertical and horizontal wells that is different in that
within the drainage areas of vertical and horizontal
wells and lateral holes in the cluster of vertical,
horizontal wells in the effective area of interfering
wells the highest possible oil recovery will be achieved
and will be preinspected in the section of the reservoir
enclosed in the area of complex hydrodynamic impact
of vertical, horizontal wells and lateral holes of the
oil-and-gas field that is different in that the proposed
blocking system of penetrating oil wells and formations
enables — given the availability of the real parameters
of the pool — to determine important parameters of

AJNITOPUTM PEAJTN3ALINA
NPEAJTATAEMOIO U3OBPETEHUA

1. TTo COITIACOBAHUIO C 3aKA3YHMKAMU U ABTOPAMH

MPOEKTA Pa3pabOTKH MECTOPOXKAEHUSA HAMEYAETCS
UHTEPBAJ NEPPOPAUN U IIPOBOJAUTCSI BTOPUUHOE
BCKPBITUE IJIACTOBOI CUCTEMBI CO BCEMHU ATPUOYTAMU
3AKAHUYMBAHUSA CKBAXKUHBL

. IIpoBogUTCA OypeEHME GIIOKOBBIX BEPTHUKAJIBHBIX
CKBAXXUH C PACCTOSHHUEM MEXKY CKBAXKUHAMHU, PABHBIM
PACCTOSTHUIO MEXK/Y JOOBIBAIOIUMH CKBAKMHAMU IO
MIPOEKTY PA3PAOOTKH.

. IIpoBOgUTCA OYpEHME IBYX TOPU3OHTAIBHBIX CKBAXKHH
BHYTPb OJIOKA C Y4ETOM I'MJPABINYECKON CBSA3HU C
BEPTUKAJIbHBIMU CKBAKMHAMI.

. Mex1y TOpPU30HTAIbHBIMY CKBAKMHAMHU JIJI
BO3MOXKHOCTH OITUMM3ALIUH IPOU3BOJUTEIBHOCTHA

60 no 3 (045) Centa6ps / September 2013

the natural reservoir and the feasibility of commercial
introduction of oil recovery methods.
(By L B. Burkinskiy, A. I. Kucheruk, Yu. A. Balarikov)

ALGORITHM FOR IMPLEMENTATION

OF THE PROPOSED INVENTION

1. In consultation with the customer and authors of
the project for the field development to establish a
perforation interval and to carry out well completion.

2. To drill blocking vertical holes separated from each
other at a distance equal to the distance between
the production wells according to the development
project.



JKEJIATENIBHO YCTAHOBUTD IIPOMEXYTOYHBII
COEIMHUTEIBHBIN TPYOOIIPOBO.

5. 171 paCKpBITHS OOKOBBIX CTBOJIOB, COEIMHEHHDBIX
C BEPTUKAJIBHBIMU U TOPHU3OHTAIBHBIMU
CKBAXKUHAMH, B O0A34TEIBHOM MOPSJIKE UCTIOIBb3YETCS
KOJITIOOMHI'OBASl YCTAHOBKA, YTOOBI BBIACPKATD
A3UMYTAJIBHBIN YTOJI U BOUTH B IJIACTOBYIO CUCTEMY
B HY>KHOM HAIIPaBJICHUUY, IPEYCMOTPEHHYIO B
IIPOEKTE PA3PAOOTKH MECTOPOXKICHUS, TEM 6OJIEE UTO
rubKas Tpyoa (KOJATIOOUHT) NOABOAUT Oy PUIBHBIN
UHCTPYMEHT HEMMOCPEACTBEHHO K «I'OPJIOBUHE>
CKBAXKUHBL

6. HaJjo OTMETHUTB, 9TO GIIOKOBASI CUCTEMA PA3PAGOTKU
MECTOPOXKJEHHUS MO3BOJISIET IPOBOJUTD U
anpoOUPOBATH U3BECTHBIE METO/BI U CLIOCOOBI HEeTE-
U I'a30100bIUH ITACTOBOM CUCTEMBI HEMOCPENCTBEHHO
B MCIIBITYEMBIX ITOJIMTOHAX C YY€TOM PEAIBHBIX
YCIOBUI Pa3PabaThIBAEMOTO MECTOPOXKICHUSL.

technologies

. To drill two horizontal wells inside the block given

the hydraulic connection with the vertical wells.

. To install an intermediate connecting pipeline

between the horizontal wells to ensure the
possibility for performance improvement.

. In order to open the lateral holes connected with

vertical and horizontal wells it is mandatory to
use coil tubing to maintain the azimuthal angle
and to penetrate the formation system in the right
direction, prescribed in the field development
project, especially since the coil tubing feeds the
drilling tool directly to the wellhead.

. It should be noted that the blocking system

of field development allows to conduct and
to evaluate the known methods of oil and gas
recovery directly at testing sites with account
of the real conditions of the field under
development.

KOJIOHKA 4JIEHA PEICOBETA editorial board column

HeyK/IOHHO NOBLIWATD KA4YeCTBO
nepdopayvmn HehTAHLIX U
ra3oBbIX CKBa)YKMH

10.A. BAJIAKHPOB

VBakaeMblI€ KOJIJIETH, AKTUBHBIE YUTATEIHN XKYPHATIA
«Bpems KONTIOOUHTa»!

OT Ka4eCTBa IPOBEICHHBIX PA60T O NEPPOPALINU 3aBUCHT
JIAJIbHENIIAS )KU3HD U CY/1b0A HE(PTAHBIX U FA30BbIX CKBAXKHH.
Jymalo, 9To s1 AMEPHKY 3/IECh HE OTKPBLIL

Ho 9acTO 3TH «aJIbMa-MaTEPHBIE» UICTUHBI BBIBETPUBAIOTCS
U3 HAIIEH HaMATH. [T03TOMY g PELINII 3aKPENUTD BN 3HAHH A
0 IeEp(OPAIUH B BUJIE «CYXOI'O OCTATKA» — CDABHUTEIBHOM
XAPAKTEPUCTHUKU NOTEHIIUAIBHBIX BO3MOXHOCTEMN 7151 ITYJIEBOT'O
U KyMYJIATHBHOT'O IEP(POPATOPOB B OTAEIBHOCTH.

HTaK, 3TOT «CyXOM OCTATOK» [IPEICTABJIEH B BUJE
CPAaBHUTEIBHBIX Ta6uIL 1 1 2.

Iynesas nepgoparus, KOTopas HAanbOJIee YaCTO IPUMEHAETCS
JUISI BTOPHYHOI'O BCKPBITHSA (Tabua 1)

U KyMYJIATHUBHASA — JJIS1 BTOPUYHOTI'O BCKPBITHS TIJIACTOB U
CKBAKUH (Ta651m11a 2).

CpaBHUTENBHBIN «KOHKYPEHTHDBIN> AHAJIN3 CAEIAETE CAMHU,
YBa’KA€MBIE MOH KOJUIETU.

YaCTO NBITAIOTCA NPUMEHATD IEP(POPATOPHI 3HAUUTEITBHO
MEHBIIETO JUAMETPA, YEM IMAMETP KOJIOHHBL, B KOTOPYIO OHH
JIOJIKHBI OBITH CITYIIEHBL [IpH 3TOM Iy WIN KYMYJIATABHAS
CTPYA AOJKHA 3aTPATUTD 3HAYUTENBHYIO SHEPIUIO JJIA
MPOXOXK/JIEHHSA CJIOA IPOMBIBOYHOL XKUJIKOCTH JIO BCTPEYN
C NOBEPXHOCTBIO MUIIIEHHU. DTOT 3(P(EKT 60IIEE BPEAEH I
KYMYJIATUBHBIX IIEP(POPATOPOB, 4EM JIJIA TYNIEBBIX, U, 6E3YCIOBHO,
YMEHBIIAET ITTYOUHY TEP(POPALTUOHHBIX OTBEPCTHM.

BaxHenmmnM (paKTOPOM, BIMAIOIMIAM HA YCIIEITHOCTD
nep@opanu, ABIAETCA THI JKUIKOCTH, HAXOAAIIEHCS B
CKBA’)KMHE B MOMEHT NEPPOPALTUI. SHAYNUTEILHOE YMEHBIIEHUE
MPUTOKOB B CKBAKUHY MOXKET ObITh OOYCIOBIEHO BOAOOT/IAYEN }

Steadily Increasing the
Quality of Perforation
of Oil and Gas Wells

Yu.A. BALAKIROV

Dear colleagues, active readers of the Coiled
Tubing Times!

The future of oil and gas wells depends on the
quality of the performed operations. And I am
sure it is a well-known fact.

But very often these truisms slip our mind.
That is why I decided to solidify your knowledge
about perforation and to provide performance
comparison of potential capabilities of a gun
perforator and a shaped-charge perforator.

This comparison is presented in the form of
two comparative tables 1 and 2.

Gun fire perforation is most often used
for completion (Table 1) and shaped-charge
perforation is used for casing perforation
(Table 2).

I invite you, my dear colleagues, to make a
comparative ‘competitive’ analysis yourselves.

There is a recurrent trend to use perforators of a
considerably smaller diameter than the diameter
of the string they are lowered into. In such case
the bullet or the shaped-charge jet has to spend
considerable energy to penetrate the layer of
flushing fluid before meeting the target surface.
This effect is more harmful to shaped-charge
perforators than to gun perforators and, certainly,
decreases the depths of perforation holes.

One of the most important factors affecting
the success of perforation is the type of the
fluid present in the well during perforation. }
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KOJIOHKA YJICHA PCAAKIITHNOHHOI'O COBCTA

U3 HEKOTOPBIX IPOMBIBOYHBIX JKUIKOCTEL. ITpH 3TOM Considerable reduction of in-flow rate can
MOKET NPOU30MTH MOTHAS UIN YACTUYHAS 3aAKyIIOPKA result from water loss from some of the
nep@OPALUOHHBIX OTBEPCTUM. [IpYTHE XKUJIKOCTU MOTYT flushing fluids. Complete or partial plugging of
OKa34Tb OTPULIATEIBHOE JEHCTBHE HA TIOPOAY, 3aTPA3HSA perforation holes can occur. Other fluids may
WHTEPBAJI IPOJYKTUBHOI'O ILIACTA, BCKPBITOT'O EP(OPALIUET. adversely affect the formation by clogging the
B 60/IBIIMHCTBE CITy4a€B HANOOJIEE JKETATEIBHBIMH XKUJIKOCTAMU interval of the perforated productive formation
ABJIAIOTCA HEPTH, TPOMBIBOYHAS JKUJKOCTD HA HE(PTAHO OCHOBE interval. In most cases the desirable fluids
U COJIEHASI BOJJA — B TOM IOPAJIKE, B KOTOPOM OHU YKA34HBL. include oil, oil-based flushing fluid and salt
Lenecoobpa3HO TAKKE IPOU3BOIUTH NEPHOPAIIHIO ITPH water — in the order they are listed.
JIABJICHUU B CTBOJIE CKBAXKWUHBI MEHBIIIE I1JIACTOBOT'O JJABJICHUSL. It is also reasonable to perform perforation
OnHAKO 3T4 IPAKTUKA 1O HEOOXOJUMOCTH OT'PAHUYEHA with the well bore pressure below the formation
CKBA’KMHAMHU C HU3KHUM IVIACTOBBIM JJABJIEHUEM NN CKBA)KUHAMU pressure. However, such practice is necessarily
C IEPMAHEHTHBIM TUIIOM 3a4KAHYHMBAHUA. MHOI'OYHCJIEHHBIE limited by wells with low formation pressure or
OITBITHI [TOKA3AJIH, YTO ITIPH STOM ITPOITYCKHASI CHOCOOHOCTD wells in permanent completion. Numerous tests
CaMUX NEPPOPALTMOHHBIX OTBEPCTUI MANAET 3HAYHUTEIBHO showed that the conductivity of such perforated
MeHble [1]. holes decreased to a considerably lesser degree [1].
Taoauua 1 / Table 1

ITyneewie nepgpopamopst / Gun perforators

1. Pasras unu 6016uasn 21)0Una npOHUKHOEEHUA 8 MAZKUe U CHeOHUe NOPOOb.

2. Maxcumansioe pacmpeckusanie 4emMeHmmo20 KamHs UMAKUX 1OPOO.

3. BO3MOANCHOCIG NONHO20 CNCKMUBHO20 B0CNAAMEHECHU OMOCILHBIX 3APA00E.

4. BO3MONCHOCIN® DE2YIUDOBAHUA 271 OUHbBL NPOCIPEILA 6 CLYHae HeOOX00UMOCINU ymeMm no000Pa MUNA 1)nb.
5. BO3MOANCHOCIb NPUMEHEHUSL 6 C/LYHae HeOOX0OUMOCIU MOULHBLX nepPHopamopos 60nbuL020 ouamempa.

0. Jleuedusra cnedcmeue 60ee HU3KOL CIOUMOCIIU KANCO020 3apPAd.

1. Equal or greater depth of penetration into soft or medium formations.

2. Maximum cracking of cement stone and soft formations.

3. Possibility of full selective ignition of individual charges.

4. Possibility to control the perforator bullet penetration if necessary by selecting the bullet type.
5. Possibility to use, if necessary, powerful perforators of larger diameter.

6. Cheaper due to lower cost of each charge.

Ta6nuua 2 / Table 2

Kymynamuenoie nepgpopamopui / Shaped-charge perforators

1. Bonvuias 2youra omeepcmuti 8 meeposlx nopooax u npu HECKONbKUX 0OCAOHBLX KOJIOHHAX.

2. Munumansroe 06pa3oeanue 3aycenyes 6 CmeHKax 00caoHoil KonoHHbL (YYHUaroncs YCao8uUs nocaeoyiou,ezo CnyCcka Pasauinslx npudopos 6
CKBANCUHY).

3. Murnumansroe Hapyuierue yemeHmo20 KOAblYd.

4. BO3MOACHOCID NPUMCHEHUA NPU NEPMAHCHINHOM 3AKAHYUBAHUL CKEANCUMN.

5. Bosiee umupoKuii Ouana3on UsMeHeHus memnepamypoL.

1. Great depth of boles in solid formations and in case of several casing strings.

2. Minimal formation of fins in the walls of the casing strings (improves the conditions for consequent lowering of various tools into the hole).
3. Minimal damage to the cement sheath.

4. Possibility to use during permanent well completion.

5. Wider range of temperature changes.

ITepgpopamopst co cmanshvim kopnycom / Perforators

with steel casing Paspywarousuecs nepgopamopust / Expendable perforators

1. Maxcumansroe Koauuecmeo 06/1I0MK08 6 CK8ANCUHE.

2. Omcymcemeue c6adupyon,e2o 0ericmeus 6 CKEANCUHe npu nooseme Kabes.

3. BO3MOICHOCb NPUMEHEHUS 60108 MOULHBLX 3aPA008 014 nepgopaiiuis 8
OMKPLINOM CMBOJLE.

4. Bo3amorcHocms nepghopauuis noo )2710Mm K OCU CK8ancurbt, om 90

1. Munumansroe Koau4ecneo 0010MKO8 8 CKBANCUHE NOCTIe
nepgopavu.

2. Ilonycenexmueroe 60CnAaMeHeHUe 3aps006.

3. Meree noosepoierv. nOSPEIOeHUAM NPU CIYCKe 6
CKBANCUHY.

1. Maximum amount of debris in the well.

2. No swabbing effect in the well when lifting the cable.

3. Possibility to use more powerful charged for perforation in the open hole.
4. Possibility to perforate at an angle to the well axis starting from 90 degrees

1. Minimal amount of debris in the well after perforation.
2. Semi-selective charge ignition.
3. Less prone to damage during lowering into the hole.

1. K. TeTnunH. BypeHune 1 3akaHuMBaHue ckBaxuH. M.: ToctonTexm3aaT, 1963.
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NMone3sHbie coBeTbI NpPU
BO3€MCTBMM KMCJIOTOM

Ha MaTpMLUy TeppUreHHoro
KONnnexKrTopa

Cyuraio HCO6XO,E[I/IMBIM U TTOJIC3HBIM 1ATH BAM, YBA’KACMbIC

KOJUICTY, HCKOTOPBIC PCKOMCHJAITHUU 11O BO3CUCTBUIO KUCTIOTOMN

Ha MaTPHUILy CJIOKHOI'O TEPPUT'€HHOI'O KOJIJIEKTOPA HEPTIHOIO
MECTOPOX/AECHUS. X0Ouy 0COH60 NOUEPKHYTh, YTO 3TA TEMATHUKA
€J1260 OCBEIIEHA B INTEPATYPE U IIOITOMY IIPEICTABIIAET
60JIBIIION HAYyYHO-TIPAKTUYECKHUI HHTEPEC, XOTA B [1] 4aCTUYHO
3aTPATUBAETCA T4 BaKHAA Ipoonema. Ha pucyHke 1 nokazaHo
«1€EPEBO», UJIU AJITOPUTM PEMICHUH /IS IPOECKTUPOBAHUS
BO3/ICHCTBUS HA MaTPHUIy TEPPUTCHHOI'O KO/UIEKTOPA,
OCJIOX(KHEHHOI'O AJICBPUTAMU U INIMHAMHU.

Kpurepuu BeI60pa PI1on1a 1151 BO3AEUCTBHUA:
MMHEPAJIOTUYECKUH COCTAB, MEXAHU3MbI HAPYIICHU S
3KCILTYaTAIIMOHHBIX CBOMCTB IJIACTA U YAAJICHUS 3TOI'O
HapyLICHUS, NETPO(MU3UKA U YCIIOBUS B CKBASKUHE.

Ha pucyHke 1 cies1aHa IONBbITKA CXEMAaTHUECKU U306PA3UTD
pearupoBaHue CJIOKHOIO TEPPUTEHHOT'O KOJJIEKTOPA IIPH
BO3/ICHCTBUH KOMILIEKCOM CTUMY/IUPYIOMIUX KUCJIOT.

VKa3aHHasI cXeMa Oy/1eT OJIE3HOH IIPU IPOECKTHPOBAHUU
MIPOLECCOB KUCIOTHOI'O BO3AECHCTBUSA C OOA3aTEIBHBIM
HCIOJIb30BAHUEM IIPH BO3JECHCTBUN KOJITIOOMHIOBBIX
YCTAHOBOK, IIOTOMY YTO, KaK 1 HEOJJHOKPATHO OOpaIan
BHMMAaHUE CIEIUAIUCTOB, TOJIBKO I'N6KAsl TPyHa IO3BOJISET,
YTO HA3BIBAETCS, <IIPSIMO B POT» IIPEIOJJHECTH K «I'OPJIOBHHE>
CKB2>KMHBI U INIACTOBOI CUCTEMBI HY>KHBIE JIJIsI [IPOLIECCA
CTHUMYJIMPOBAHUS IIPUTOKA YIVIEBOJOPOIOB KUCIOTHI 1
XUMUYECKUE MATCPUAIBL

d®opmyia ist iepecdera “C B °F: t °C = 0,556 (t °F-32).

OpHako Takas 1ud@epeHIinaaIbHas OLICHKA (PHU3HUKO-
XUMHUYECKOT'O BO3ZCHUCTBHUS B OTAC/IBHOCTH IO TOJIITUHAM
IJIACTA MOKET ObITH IIPEAOCTABJIEHA TOJIBKO B TOM CJIy4dae, KOIza
3aJIEXb IIPEICTABIEHA OOJIEE UJIN MEHEE BBIJIEPKAHHOM 110
JINTOJIOTO(POLIUAJIBHBIM YCIIOBUAM PO YKTUBHBIX TOPH30HTOB.
B aTom oTHOMmEHNN U3 3TOrO JU(MHEPEHIINATBHOIO aHAIN3a
PE3YIBTATOB CTUMY/IMPOBAHUS IPUTOKA HEDTU 1 I'a32 U3
CKBAXHH MOTYT BBIIIACTb MECTOPOXKICHUS [IpeIKapaThsi, B
OCHOBHOM CJIOKEHHBIX 13 KOJUIEKTOPOB — MEHWJINTOB. OTHAKO
U 3/1ECH U1 TU(PPEPEHITHAIBHOTO aHAIN32 (B OT/AEIBHOCTU IO
TOJIIIMHAM IIJIACTA) MOT'YT UCIIOJIb30BATHCA 3AJIEKU C OOJIBIIOMH
TOJIIIMHON PACCESHHBIX B KOJIJIEKTOPAX YIVIEBOJOPO/IOB.

ITpoMBbIBKa IIEPE]] TPOBEAECHUEM IIPOLIECCA CTUMYJIMPOBAHUSA
IIPOU3BOANTCA C IOMOIIIBIO IU3EILHOIO TOIIJINBA B KOJTUYECTBE,
KOTOPOE 3aBUCHT TOJIBKO OT INIyOMHBI CKBa)KMHBI U HE 3aBUCUT OT
TOJIIIUHBI OOPA6GaTHIBAEMOTO ILIACTA:

pu 1000 m — 18 M3

ipu 2000 M — 36 M3;

pu 3000 M — 50 M3,

XO"IY TMOXKCIATb BAM YCIICXOB U YJA49X ITPU UCITOJIb30BAHUH MOUX

pCKOMCHL[aL[I/Iﬁ, YBA’KACMbIC YU TATC/IN HAIICTO XKypHAJIA.

Bau IO. banaxkupos

JINTEPATYPA /REFERENCES

editorial board column

Helpful Tips

for Acid Stimulation
of a Terrigenous
Reservoir Matrix

I find it necessary and helpful, my dear
colleagues, to give you a few tips for acid
stimulation of the matrix of an oil terrigenous
collector. I would like to emphasize that this
topic is poorly covered in publications and
is, therefore, of great scientific and practical
interest, although there is one publication [1] that
partly touches on this important topic. Figure 1
shows a solution tree or algorithm for designing
stimulation of a terrigenous reservoir matrix
having siltstone and shales.

The criteria for choosing the stimulation fluid
include: the mineral composition, formation
damage and damage control, petrophysics and
well conditions.

The schematics will prove useful when
designing acid stimulation with compulsory use
of coil tubing equipment because, as I brought
it to the attention of specialists on numerous
occasions, only coil tubing is able to bring all
acids and chemicals required for stimulation
directly to the “filler opening’ of the well or
formation.

°C-to-°F conversion formula:
t°C=05506 (t °F-32).

However such differential estimate of
physical and chemical stimulation — separately
by formation thickness — can only be given
in case of a more or less mature field in terms
of lithology and fossilization of producing
horizons. In this regard the differential analysis
of the oil and gas well stimulation results may
not include Predkarpatye fields that are mainly
composed of menilite reservoirs. Nevertheless,
even in this case differential analysis (separately
by formation thickness) can include fields with
thick hydrocarbon layers dispersed in reservoirs.

Flushing prior to stimulation is performed
using diesel fuel in the amount depending on
the well depth and not on the thickness of the
formation:

at 1000 m — 18 m?;

at 2000 m — 36 m?;

at 3000 m — 50 m3;

I hope, dear readers of our magazine,
you will successfully use my recommendations.

Sincerely yours,
Yu. Balakirov

1. banakupos tO. A., byra tO. H. UHHOBauWoOHHbIe TexHonormn B HedTerasogoboiue». Knes: fapaHt - Cepsuc, 2000.
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