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€IOCTATKOM BCEX HIUPOKO PACIIPOCTPAHEHHBIX

COCOOOB POBEAEHU S TH/IPABINYECKOTO

Pa3phIBa IUIACTA SABJSETCS TO, YTO BBICOKOMY
JIABJICHUIO TIOABEPTAIOTCS HE TOIBKO CKBAKUHBI,
06pa6aTHIBAEMBIE C TOBEPXHOCTH, HO U CKBAYKUHBI,
HaXOAAIMECS C HUMM IO coceAcTBy. Ecimm I'PIT
IPOUBBOAAT B CTAPBIX CKBAXUHAX, JJTUTEIBHO
JIEVICTBOBABIIUX B PA3JIMYHBIE IEPHUO/IbI BEIDAOOTKH
HEPTAHOTO IJIACTA, TO BBIJIEPKUBATL CKBAXKHUHY
0/ OOJIBIINM JABJIEHUEM BECBMA CJIOKHO C TOUKH
3PEHUSA HAPYIIEHU TPEIWH U [IEMEHTHOI'O Y4aCTKA
€€ 3aKOJIOHHOM 11€NU B O6JIACTH HATIPABJISIONICH
KOJIOHHBI, KOTOPAs, B OTIIMYUE OT IKCILTYyaTAIITUOHHON
KOJIOHHBI, KDEMMUTCS C MEHBIIINUM 3HAKOM ITPOYHOCTH.
A TaMm, IJIe TOHKO, BCET/1a MOXKHO OKMJATh IOPHIBA
06CaJHOM KOJIOHHBI TPYO.

KpomMe TOro, K 4ucj1y HeIOCTATKOB CJIEAYET OTHECTHU
TO OOCTOSITENBCTBO, YTO MOOWJIBHBIE ATPETATHI (Pr10TA
HEOAHOBPEMEHHO HAOMPAIOT HY>KHOE IMPOEKTHOE
JaBJICHUE, U TAKAs HECOIVIACOBAHHOCTD HErATUBHO
BO3/JIEUCTBYET HA KPEITb CKBA’KUHBI X PACIIATBIBAET
KOJIOHHY OOCa/IHBIX TPYO.

W36exaTh HETATUBHBIX SIBJIEHUN MOKHO, €CJIN
UCHonab30BaTh (Pr0T I'PIT TOMBKO YaCTUYHO, HAIIPUMED,
MNPUMEHATD BCETO OJJUH HACOCHBIN ArPETAT C BBICOKUM
nasyieHueM — 110 100 v 120 MITa B 3aBUCUMOCTH OT
IJIYOMHBI CKBA>KUHBL. OCTAJIbHBIE HACOCHBIE AT PETATHI
(J10Ta MOT'YT OKA34ThCA JIMITHUMU.

Co31aTh TPEMUHY B TEJIE IIACTA, OKA3bIBAETCH,
MOXKHO, Y €CJI1 1A 1Iposeaenua 'PI1 B 301y 3ameranma
NPOAYKTHUBHOI'O HE(PTAHOTO WK FA30HOCHOI'O
IUIACTA OITYCTUTD KOJIOHHY TPYO CO CKBAXKUHHBIMH
CTPYHUHBIMH HACOCAMHM.

BoxypHaie «Bpemst KOonTIoOUHra» Ne 3 (49)

(«I'PIT — «pyKaMu» CAMOH CKBA)KUHbBD, banmakupos IO.A,
MameioB @.C)) YUTATENU YKE OTYUYUIU HTHHOPMALTHIO
O BO3MOXHOCTH NposeieHus1 I'PIT 6€3 mpuMeHeHu st
CHELMAJIBHOIO (PI0TA, COCTOAMIETO U3 MHOXECTBA
SHEPIOHACHIIICHHBIX MOOMJIBHBIX AIPEraTOB — 8—15

U 60J1€€ €JUHUILL B 3aBUCUMOCTH OT BH/1d PAOOT.

ABTOpDBI TOH ITyOJIMKAIIM Y, BJIOXHOBJIEHHBIE CBEXKEN
UJIeE, IIPEJIATAJIN IUIABHOE AKKYMYJIHPOBAHUE
JIaBJIEHUA B CKBA)KMHE OT OPUTMHAJILHOT'O
I'AJIPOMMITYJILCHOT'O yCTPOHCTBA, KOTOPOE,
COBCTBEHHO I'OBOP#, U ABJIAECTCA TULPOUMITYILCHBIM
HacocoM. Ho niozsxe, korna uzaest OTCTos1nach,
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flaw in all widely used methods of hydraulic
fracturing is that high pressure is applied not
nly to the wells that are treated from the
surface but also to the adjacent wells. If hydraulic
fracturing is performed in old wells with longstanding
history of reservoir recovery, then it is very difficult
to ensure that the well endures the pressure in terms
of failure of the fracture and the cemented section
of its behind-the-casing chains in the area of the
conductor string which, unlike the production string,
is fixed with a lower strength value. And where there
is a ‘weak link;” you can always expect a rupture in the
casing string.

Among other flaws is the fact that mobile fleet
units do not build up the required design pressure
simultaneously and such inconsistence has an adverse
impact on the well support and upsets the casing
string.

It is possible to avoid adverse effects by using
fraccing fleet only partially, e.g. using only one
100-120 MPa high-pressure pump unit depending on
the depth of the hole. The remaining fleet units may
be redundant.

It turns out that it is possible to create a fracture
in the body of the formation if in order to perform
hydraulic fracturing a pipe string with hydraulic jet
pumps is lowered into a producing oil or gas-bearing
bed.

In Coiled Tubing Times #3(49) (Hydraulic
Fracturing — By the hand of the well itself authored
by Yu.A. Balakirov, E.S. Mamedov) the readers already
received information about the possibility to perform
hydraulic fracturing without using special fleet
consisting of numerous energy-intensive mobile
units — 8 to 15 or more units depending on the type of
operations.

The authors of that publication inspired by the fresh
idea suggested smooth pressure build-up in the well
from the original mud-pulse system which is actually
the mud-pulse pump. But later when the idea settled,
the authors took into account that any production
units in oil and gas associations and divisions readily
implement only certified and not ‘handmade’
equipment.

That is why instead of the mud-pulse system, jet
pumps were suggested — which are well known



4ABTOPBI PUHAIN BO BHUMAHHUE, YTO JIIOObIE
IIPOM3BOACTBEHHBIE CTPYKTYPBL B CUCTEME
HeE(PTEra30BbIX OObEAUHEHNH 1 YIIPABJIEHUN
OXOTHO BHEJPSAIOT TOIBKO CEPTU(PULIMPOBAHHOE
060pYAOBAHUE, HO HE KAKUE-TO CAMOJICIIKH.

IToaTOMy BMECTO I'MIPOUMITYJILCHOI'O YCTPOUCTBA
OBLTH IPEJIOKEHDI K UCTIOIb30BAHUIO U3BECTHDBIC
B TEXHHKE CTPYUHBIE HACOCHL, ABJIAIOIIUECST CBOET'O
pozia TOOPATUMAMHU I'MJIPOHUMITYJIbCHBIX HACOCOB,
IIOCKOJIbKY U T€, U APYI'HE OTHOCATCA K KJIACCY
MHEPLUOHHBIX HACOCOB.

B 32BOJICKOM HCIIOJTHEHUH U CEPTU(MPHUITUPOBAHHOM
BH/IE UMEETCSI MHOKECTBO MOZEJIEN CTPYHHBIX
HACOCOB K4K OTEYECTBEHHOTO, TAK U 3aPYOEKHOTO
IIPOM3BOACTBA.

H3BECTHO, UTO CTPYIHBIE HACOCHI OTHOCATCA K TUITY
WHEPIIMOHHBIX HACOCOB [2], MIOCKOJIBKY JJI1 UX Pa6OThI
HEOOXOANMO C TIOBEPXHOCTU CKBA’KUHBI HATHETATD
CHJIOBYIO JKMJJKOCTb B HEOOXOJMIMOM KOJIMUECTBE (3TO
JIOJIKHO OBITB MIPESYCMOTPEHO B IIPOEKTE BO3EHCTBUSA
i ocymecTsiieHus I'PIT).

C OMOIIBIO CTPYHHBIX HACOCOB BO3MOXKHO 6€3
OCIa6JIEHNUA KPETTU CKBA’KUHBI M PACIIATBIBAHUSA
06CaJHOM KOJIOHHBI TPYO IUIAaBHO HAOPATH [JABJICHHE
JIO TOPHOTO, IPU KOTOPOM OyJIET CO3/1aBATHCA TPEMIMHA
JUI CTUMYJIALIMU IPUTOKA. M 3TO HE €AMHCTBEHHOE
MNPENMYIIECTBO UCIIOIb30BAHNA CTPYUHBIX HACOCOB
Jia nposegenus I'PIL [Ipyras BasKkHas CTOpoOHa — IIPU
HCIOJIb30BAHNH CKBA’KMHHBIX HACOCOB JJ11 OCBOEHU A
U BbI30OBA IIPUTOKA (DIIOU/IOB U3 IIACTA B CKBAXKUHY
OTHAJA€T HEOOXOAUMOCTD IIPUBJICYEHH ST OpUT A,
MOJ3EMHOI'O U KATIUTAJIbBHOI'O PEMOHTA CKBA’KHH.

IIpu BBI6GOPE CTPYHHBIX HACOCOB HY>KHO CJIEIUTD 34
TEM, YTOOBI OHH ITO CBOUM PA3MEPAM COOTBETCTBOBAIN
JHUAMETPaM SKCILTyATAITHOHHBIX KOTOHH 140 MM 1 168
MM; IIPOU3BOJAUTEIBHOCTD UX JOJIKHA OOECTIEYNBATD
MO/IBEM HA IIOBEPXHOCTD CKBAKUHBI 1O 20—150 m?
JKHUJIKOCTU B CyTKU.

O4eHb BaXKHO TAKXKE, YTOOBI IPEBEHTOPHOE
060pPYAOBAHUE HA YCThE CKBA’KUHBI ObLIO CIOCOOHO
MOMEHTAJIbHO IIOI'ACUTD IIEPEIUB I1IJIACTOBOM
JKMJJKOCTH Ha ITIOBEPXHOCTDb. HenuiHe 6yzeT emie pas
OTMETUTD: YCThEBBIE IIPEBEHTOPDI U BCE 3JIEMEHTDI
3aIIOPHOT'O YCTPOUCTBA JJOJIKHBI ObITh T'OTOBBI B JIIOOOH
MOMEHT BKJIIOUYUTBCS B PAOOTY U UCKJIIOUUTDb [IEPETHB
¢iron1a Ha IOBEPXHOCTD.

U emie: HA CTAAUM OATOTOBKU PAOOT OYEHD BAJKHO
MPAaBHUJIBHO BEIOPATH HE CTOJIBKO CAMY CKBAXKHUHY-
KaHIM/JATa, CKOJIbKO TO MECTO B IIJIACTOBOM CUCTEME,
KOTOPOE MO3BOJIMT COOUPATENBHO UCIIOIb30BATh
Tpemuny I'PIT 17151 TOBBIIECHMU S ICOUTA CKBAXKUHBI
JENCTBUEM <«ITYYKaA» TUAPOAUHAMUYECKON S3HEPI'UU HA
IO/ OBIBIINX U HOTPEOEHHBIX PEYHBIX MACCUBOB
U 'a30BbIX OKAMEHEBIINX CKOIIJICHUM.

ATropuTM NIPOBEAEHMA IIPOLIECCOB B CJIydae
IIPUMEHEHH A CTPYUHBIX HACOCOB TAKOM JK€, KAK U IIPU
UCIHOJIb30BAHUN I'MPOUMITYJIbCHBIX HACOCOB.

in the field of engineering and are a kind of sworn
brothers of mud-pulse pumps since both belong to
the category of inertial pumps.

There are many as-built and certified models of jet
pumps manufactured both domestically and overseas.

It is a known fact that jet pumps fall in the category
of inertial pumps as for their operation it is necessary
to force the load-bearing fluid in the required amount
from the well surface (this should be envisaged in the
stimulation plan for hydraulic fracturing.

Using jet pumps it is possible without weakening
the well support and upsetting the casing string to
smoothly build the pressure up to the formation
pressure at which the fracture will be created for
stimulation purposes. And this is not the only
advantage of using jet pumps for hydraulic fracturing.
Another important aspect is that using borehole
pumps for well development and stimulation of fluid
influx from the formation into the well eliminates the
need to engage well-servicing and workover teams.

When choosing jet pumps it is necessary to make
sure that their size corresponds to the diameter of
the production string of 140 mm and 168 mm; their
capacity should ensure bringing of 20—150 m? of fluid

C NoOMOLLBIO CTPYUHBIX HACOCOB
BO3MOXHO 0e3 ocniabneHust Kpenm
CKBaXXWHbI M paclliaTbiBaHUs obcagHoM
KOJIOHHbI TPYO NnaBHO HabpaTb AaBneHne
[10 FOPHOIO, NPV KOTOpPOM OyaeT
CO34aBaTbCs TPELLMHA AN CTUMYNALUN
npuToKa.

Using jet pumps it is possible without
weakening the well support and upsetting
the casing string to smoothly build the
pressure up to the formation pressure

at which the fracture will be created for
stimulation purposes.

to the well surface per day.

It is also very important to ensure that blowout
preventers at the well head are capable to
instantaneously cancel the overflow of the formation
fluid to the surface. It is also worth mentioning again
that wellhead blowout preventers and all elements
of the locking device should be ready to switch into
operation at any moment and prevent the overflow of
the fluid to the surface.

One more thing: at the stage of preparation for
operations it is very important to correctly choose not
so much the prospective well as the location in the
formation system that will allow for aggregate use of
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AJITOPUTM NPOBEAEHNA MPOLECCOB

MNPU YNPABNAEMOM C MOBEPXHOCTU

rMMAPABJIMYECKOM PA3PbIBE MNNACTA

1. BpIOOP CKBAKHUH NPOHU3BOAUTCA ITyTEM
TIIATEIBHOI'O AaHAINU3a PAOOTHI ICUCTBYIOMUX
HEPTAHBIX U T'A30BbIX CKBAXKUH C
AKIIECHTUPOBAHUEM MAJIOJICONTHBIX IO HEPTHU
U T'a3y CKBAXKUH, IIPU 3TOM IPUHHUMAIOTCS BO
BHUMAaHHE OOBOJAHEHHOCTD MPOAYKIIMH CKBAKIH,
TEHACHIIUU K IPEOOPA30BAHUIO U PYTUE
HETATUBHBIE TTOCJIEICTBUSL

2. BpIGpaHHBIE CKBAKUHEBI JJO/IKHBI OBIThH
pacnonoxensl 0T BHK no 'HK Ha paccrosHnu
601ee 500—800 M BO n3bexkaHue O6BOJHEHHOCTH
U 34T'A30BAHHOCTH M3-32 BO3MOXKHOTI'O IPOPHIBA B
30HY BOJIOHE(PTAHOI'O KOHTAKTA U I'A30BOM IAIIKU
IJIACTOBOM CUCTEMBL

3. BbIOpaHHBIC CKBAXKUHBI JJOJI>KHBI OBITh
CEPTU(PULIPOBAHBI UHANKATOPHBIMUA
JUATPAMMAMH U KDUBBIMH BOCCTAHOBJIEHU S
JaBJIEHU IJIS1 ONIPENEIIEHUSA IPOAYKTUBHOCTHA
CKBAXXUH (C 006532 TEIBbHBIM ONPEJEIEHUEM
CKHH-(DAKTOPA) B CJIy4a€ CTAIIMOHAPHOTO U
HECTAIUOHAPHOT'O IPUTOKOB (DIIIOHU/IOB U3 IIIACTA
B CKBAJKHHY.

4. DKCIUTyaTallTUOHHBIE KOJIOHHBI BBIOPAHHBIX
CKBAKUH JIOJIKHBI OBITh TEPMETUYHBIMUA
U BBIJIEPKUBATH IIPU HEOOXOJIUMOCTH
OIIPECCOBOYHOE JIABJIEHHE, A4 TAKXKE JTOJIKHBI
OBITb OOOPYIOBAHBEI IPOTUBOBBIOPOCOBBIMHU
MIPEBEHTOPAMH.

5. JKemartesipHO O HAYAJ1A TUPABINYECKOIO PA3PhIBa

IIPOBECTHU I'AMMA-HEUTPOHHBIIN KAPOTAXK, YTOObI
OBITb YBEPEHHBIMU B UCIIPABHOCTHU UHTEPBAIA
nep@opanmu u ero paboToCnOCOOHOCTH.

6. Tlocne BpIOOPA CKBAKUH AuaMmeTpamu 140 u
168 MM 17151 OCyIIIECTBICHUS TpoBezcHust TPIT
MO NIPEJJIATAEMOI TEXHOJIOTUU B CKBAXKUHY
CIIYCKAIOTCA CTPYMHBIE HACOCHI C JUAMETPAMU
cooTBEeTCTBEHHO 140 1 168 MM Ha T1y6HHY 1311
[TpOBOANTCA ITMAPABINYECKUN PA3PHIB IVIACTA
IO CTAHAAPTHOM TEXHOJIOI'MHU C 3aKPENUTEIIEM
TPEIIHHBIL.

IIpepnaraemas TEXHOJIOIUA HOCUT OTPACIEBOM
XAPAKTEP U MO3BOJIAET B 3HAUUTEIBHOU CTENIEHNU
YCOBEPIIEHCTBOBATDH U3II0OJIEHHBIN CIIEUATUCTAMUA
CTIIOCOO6 TOBBIMEHNA IPOU3BOAUTEBHOCTH
HEPTAHBIX U T'430BbIX CKBAXKUH M TEM CAMBIM
YBEJIMYUTD HEPTE- U TA300TAAYY IIJIACTOBOU CUCTEMBI
BIICJIOM. ©
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the fraccing crack to increase well flow rate using the
hydrodynamic energy ‘beam’ in the area of former
and buried rivers and gas petrified accumulations.

When using jet pumps the process algorithm is the
same as in the case of mud-pulse pumps.

PROCESS ALGORITHM FOR SURFACE-

CONTROLLED HYDRAULIC FRACTURING

1. The well is chosen by thorough analysis of the
operation of existing oil and gas wells with focus
on low oil and gas flow rate wells with account for
water cut, tendency for transformation and other
adverse consequences.

2. The chosen wells should be located — from water-
oil contact to gas-liquid contact — at a distance
of over 500—800 m to avoid water cutting and
gas accumulation due to possible breakthrough
into the water-oil contact zone and gas cap of the
formation system.

3. The chosen wells should be certified with
indicator diagrams and pressure build-up
curves to determine the well productivity (with
mandatory determination of the skin factor) in
case of steady and non-steady influx of fluids from
the formation into the well.

4. The production strings of the chosen wells
should be air-tight and endure, if necessary, the
test pressure and be equipped with blowout
preventers.

5. Itis preferable prior to starting the hydraulic
fracturing to run a gamma-neutron log to make
sure that the perforation interval is operational.

6. After choosing the wells with diameters
of 140 and 160 mm for hydraulic fracturing
the suggested technique requires lowering of
jet pumps with diameters of 140 and 168 mm
respectively into the well to the depth of the
bottom-hole formation zone. Then the hydraulic
fracturing is performed according to the standard
method using propping agents.

The suggested technique is industry-specific and
improves considerably on the method of increasing
oil and gas well productivity favored by many
specialists and, hence, enhances oil and gas recovery
from the formation system on the whole. ®
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