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Beenenue

B mocneanue roapl Bce daille BBOIATCS B pa3pabOTKy MECTOPOXKICHUS C
TPYJHO-U3BJIEKAEMBbIMH 3allacaMU YTJIEBOJAOPOIHOIO ChIPbsi, ¢ HEOJHOPOJIHBIMU H
pacwICHEHHBIMU KOJUIEKTOpaMU. 3ape3ka OOKOBBIX CTBOJIOB siBJsieTCs 3 (PeKTUBHOMN
TEXHOJIOTUEW,  TO3BOJISIONIEH  YBENMYUTh  J100bIMy HepTM Ha  CTapbIX
MECTOPOXKICHUSX, BEPHYTh B KCILTyaTalluio O€3/IeUCTBYIOIIUN WM MaJIOACOUTHBIN
GOHA CKBaXHH, KOTOPBIH paHee HE MOT OBbITh BO3BpallleH B PabOTy ApPYyrUMH
re0JIOTO-TEXHUYECKUMH ~ MEPOINPUATHUAMH, TO3BOJIAET 3HAYUTEIBHO YBEIUYUTH
He(dreoTnauy miacta. I[Ipu 3ape3ke TrOpU30OHTAIBHBIX M HAKJIOHHBIX CTBOJIOB B
pa3paboTKy MECTOpOKJIEHHUSI BOBJEKAIOTCS pPaHbLIE HE 3a/€iCTBOBAHHBIE YYaCTKU
1iacTa, HEJAOCTYIHbIE MPU MX 3KCIUTyaTallud BEPTUKAIbHOW CKBAKMHOM, a TaKXKe
3amackl HePTU OTHOCSUIMECS K KAaTErOpuH TPYAHOU3BIEKAEMBIX, 1O0OBIYA KOTOPBIX
paHblie OblIa OCIO0XKHEHA UM BOBCE HE MPEJCTABIISLIACh BO3MOKHOI.

[IpuMeHeHne TeXHOJIOTHUU 3ape3Ku OOKOBOTO CTBOJIA SIBISETCA (PaKTUUECKOU
3aMEHON  YIUIOTHAWOIIEMY OypeHHIO CKBaXHH, CIIOCOOCTBYET YBEJIUYECHHUIO
kod(pdunreHTa n3BaedeHus HedTU U3 IIIacTa. ITa TEXHOJOTHS TOMOTaeT COXPAHUTh
CYIIIECTBYIOINE CKBAKUHBI U CHU3UTH PacXoJibl Ha OypeHre HOBOW CKBaKHHBI.

AKTyaJlbHOCTh pabOThl CBSI3aHA C TEM, 4YTO CEPhE3HbIE MOCIEACTBUS
HEKaueCTBEHHOI'0 BbIOOpA CKBAXKMH Ha 3ape3Ky OOKOBOI'O CTBOJIA, a TAKXKe OO0JbIast
CTOMMOCTh ~ CcaMOl  omepauuu, OOyCIaBIMBAaeT HEOOXOAUMOCTb  CO3JIaHUS
3¢ (PEeKTUBHON METOAMKH OTOOpa KaHIUWAATOB [UJIi YMEHBIIEHHS PHUCKOB U
MOBBIIEHUS 3(PPEKTUBHOCTA TOPU3OHTATIBHOTO OypEeHUSI.

Ha ceropHsmHuii 1eHb CyIIECTBYIOT METOJMKH OTOOpa CKBa)XMH Ha 3ape3Ky
OOKOBOTO CTBOJIa, HO TmpoOjeMa B TOM, UYTO KaXI0€ MECTOPOXKJICHHE
WHIUBUTyaJIbHO, UMEET CBOM OCOOCHHOCTH KOTOPBIC HEJIb351 BHIPABHUBATH O] OJHY
MOJIeNIb JACHCTBUM, TaK)K€ CBOUMH OCOOCHHBIMU TEXHUYECKUMH XapaKTEPUCTHKAMU

00JIaZIaf0T CaMU CKBaKHMHBI pacCMaTpUBaeMbIe B TIpoliecce 0Toopa.



B paGote paccmorpeHa MeTonuka oTOOpa CKBaKMH-KaHIUAATOB Ha 3ape3Ky
OOKOBOIO CTBOJIA YYUTHIBasi BCE OCOOEHHOCTHM MECTOPOXAECHUS U CKBAXKHUH, OHA
COCTOUT U3 HECKOJIBKUX JTaIOB:

1.0100p CKBaXMH KaHIWJATOB Ha 3ape3Ky OOKOBOIO CTBOJIA MO TEKYLIUM
HE(TAHBIM 3amacam

2.0160p cKkBaXKMH-KaHIUATOB 10 pucky ®HB

3.0160p CKBaXMH-KaHAUJATOB MO pab0Te CKBAKUH OKPYKEHUS

4.MccrnenoBaHne CKBa)XKMH HA TEXHUYECKOE COCTOSTHUE

5.Pacuér 3ape3ku OOKOBOro cTBOJIA

['maBHOW 1ENBIO pabOTHI SBISIETCS HAXOXKIAEHUE ONTHUMAJIBHOIO METOJa
no0opa CKBaXMH-KaHAWJATOB Ha 3ape3Ky OOKOBOro creoia Ha KaThUIbrMHCKOM
MECTOPOKIACHHH.

JUis [1OCTWXKEHHWsl JaHHOM Ied B paMKax padoThl ObUIM ONPEIEIIECHBI
CJIEIyIOLIME 3a1auu:

e 3yunTh OCHOBHBIE T€OJIOTMYECKUE JaHHble MO0 KaTblIbrHHCKOMY
MECTOPOKACHUIO;

e [lomyunTes HaBbIK paboOThl ¢ pabounmu KapTamMu KaThUIBIMHCKOIO
MECTOPOKACHUS;

e [IpousBecTn aHAJIUTHYECKYIO BBIOOPKY CKBaXXMH Ha OCHOBE TI'€OJIOTUH
parioHa M ero Kapr;

e UccrnenoBaTh  TEXHMYECKOE  COCTOSIHUE  CKBAXKMH  pailoHa, 1O
JIOKyMEHTaM MOJyYeHHbIM B KOMITAHUH BJIAJICIOIIEH JTUIEH3UOHHBIM YYaCTKOM;

e  Cruenarp pacuer 3ape3ku OOKOBOIO CTBOJIA.

JIyist peiieHus MOCTaBICHHOM 3amadyu ObLI BBIOpAH y4acTOK B BOCTOYHOM
yacTi KaThUIbrHHCKOTO MECTOPOKICHUSI.

HcxonHble TaHHbBIE 1JI IPOEKTA!

e  KapTsl Tekynieil He)TeHACHIILIEHHOCTH BEIOPAHHOTO yYacTKa;

e  Kaptsl 3¢ (peKTUBHBIX MOLTHOCTEH IJ1ACTA;

L4 KapTBI pacCTaHOBKH JIO6BIB8,IOH_II/IX W HAarHETAaTCJIIbHBIX CKBAYKUH,



e ['eonorus paiioHa;

e  JlaHHBIC JOOBIYM.



AHHOTANUA

OObeKkTOM wmcclenoBaHus  SABISETCS  KaTbUIBTMHCKOE  MECTOPOKICHHE
Tomckoit o0nacTwu.

[lenp paboTBl — HAXOXJACHHWE ONTHMAJIBHOTO METOJa MOoAOOpa CKBaXKUH-
KaHJIUIAaTOB Ha 3ape3Ky OOKOBOTO CTBOJIA HA KaThUTbIrHHCKOM MECTOPOKICHHH.

B mepBoMm paszgene omucaHbl OOIIME TMOMOXKEHHUS MO OypeHHI0 OOKOBBIX
CTBOJIOB, TEXHOJIOTHSAM OYPEHHUS a TaKXKe 3aTPOHYTHI Psijl MPOOJIeM BCTPEUAIOIIUXCS B
npoiiecce OypeHus.

Bo BTOpoM paszmene MarucTepcKod AWCCepTalid TPECTaBlIeHA O0OIIas
uHdopmarust o IPUPOAHO-KIIUMATUYECKUX  YCIOBHUSAX u  reorpado-
aIMUHUCTPATUBHOM TOJIOXKEHUN KaTBIIBIMHCKOTO MECTOPOKIICHUS, O HACCIICHHBIX
MYHKTaX HaxOJAIIMXCS HEMojaneKy, uHdopMamuss O IUIOTHOCTH MECTHOTO
HaceseHusl. PacCMOTPEHO TEKTOHHYECKOE CTPOEHHE C OCHOBHBIMH OCOOEHHOCTSMU
CTPOEHUS  TMPOAYKTHBHBIX  IIACTOB,  CTparurpaduyeckas  XapaKTepHUCTHKA
re0JIOTUYECKOT0 pa3pes3a ¢ wunocTpanuei. Onmucanbl COCTaB U CBOMCTBA TIACTOBBIX
GbIronI0B, MpeACTaBIcHa MPOMBIIIICHHAS HE()TEHOCHOCTh, HH(OPMAITUSI O TEKYIITUX
3amacax He(TU U CBOJHAS T€OJOTrO-Teo(U3nIecKas XapaKTEPUCTUKA TIPOYKTUBHBIX
uHTepBasioB. [IpuBenena moapoOHas xapakTepUCTHKa padoyero oHIa CKBAXUH IO
MECTOPOXJACHUIO B  IEJIOM, C  ONHWCAaHWEM  KOJWYECTBA  JOOBIBAOIINX,
HArHETaTeNIbHBIX, TMOTJIOMIAOIINX W BOA03a00PHBIX CKBAKHUH, U MO KaXKIOMY
MPOIYKTUBHOMY IUIACTy B OTIEIBHOCTH, OXapaKTEPHU30BAHO TEKYIIEE COCTOSIHHEC
pazpabotku. IlpeacrtaBieHsl BBIBOABI O TeMIe OCBOeHHsS KaTbUIBIHHCKOTO
MECTOPOXKJICHHUSA, HH(POpMAIMsi O BO3MOXHOCTH peaduauTaluk Hepadodero u
Majo1eOuTHOTO (OHIA CKBAKWH W BBOJIA UX B DKCIUIyaTallMIO TIOCIE MPOBEICHHUS
3ape3Ku OOKOBOTO CTBOJIA M BOCCTAHOBJICHUSI CYIIECTBYIOIIEH CUCTEMBI 3aBOTHCHHUS.

B TpeTthem paznmene paccMOTpeHa METOJIMKa 0TOOpa CKBAKWH-KAHIUATOB HA
3ape3Ky OOKOBOTO CTBOJa YYUTBIBasS Bce 0COOEHHOCTH KaThbUIBrHHCKOTO
MECTOPOXKICHUS W CKBAaXXWH, TaK KaK CEPhE3HbIE IOCIEICTBHUS HEKAUYeCTBEHHOTO

BbIOOpa CKBaKUH Ha 3ape3Ky OOKOBOTO CTBOJA, a TaKKe OO0JbIlasi CTOUMOCTh CaMOM
-



orepanuu, OoOyCIaBIMBAaET HEOOXOIUMOCTb co3AaHud A(P(EKTUBHON METOAUKHU
orOopa KaHAWIATOB NJs YMEHBLICHHS PUCKOB W TOBBIMIEHUA 3((EeKTHBHOCTH
TOPU30HTAIBHOTO OypeHusl.

B d4erBepTOM paznene omuMcaH SKOHOMUYECKHH pacdyeT U CpaBHEHHE
CTOMMOCTH NPOBEACHUS MEPONPUATUS IO 3ape3Ke OOKOBBIX CTBOJIOB CKBAKMH Ha
KaTbUIbrMHCKOM MECTOPOXACHUU MexAay noapsiaHoi opranuzanuern AO «bCK» u
komnanueit OAO «TomckuedTb». Pacuer mokaszan, 4To MpUBICUYECHUE MOAPSTHOU
opranuzanud AO «bCK» IO3BOJIAT CHU3UTH 3aTPaThl U KOJWYECTBO BPEMEHU HA
ocymectienue 3bC.

[IaTeiii pa3zgen MOCBSIIEH W3YYEHHIO COLHMAIBHOW OTBETCTBEHHOCTH IIPU
paboTe O0O0CIy)XMBAIOIIET0 TIEepcoHaja TMpu 3ape3ke OOKOBOIO CTBOJIA Ha
Karbuibruackom mectopoxaeHuu. lIpoanann3upoBaHbl BO3MOXKHBIE ONACHBIE H
Bpe/lHble (aKTOppl Ha TPOU3BOJACTBE, TAKXKE€ OINUCAaHbl HX WCTOYHUKH, B
COOTBETCTBUM C HOPMAaTUBHBIMH JIOKyMeHTaMmu. IIpencraBieHsl M OOOCHOBaHBI
MEpOIPUATHA 110 3alUTE 00CTYKUBAIOUIETO MEPCOHANA OT BO3JECUCTBUS BPEAHBIX U
ornacHbeIX (akTtopoB. [IpuBeneHo omnucaHue BIMSAHUSA OOBEKTa (FOPU3OHTAIBHBIN
CTBOJI) Ha OKpPYKaIOLIyI0 Cpeay, 000CHOBAHBI MEPONPUATHS O ee 3aiuTe. M3yueHsl
Yype3BblYaiHbIE CUTYallUN BEPOSITHbIE HA 00BEKTE, TAaKXKE MPEJICTaBICHbl MEPHI 10 UX

MpPEAOTBPALICHUIO.
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1. Requirements for the selection of wells for drilling sidetracks

Before starting work on cutting and drilling of directional and horizontal side
wells (HSW) to intensify the field development system, increase the recovery factor
of oil from productive reservoirs and return on capital investment, a regulation is
developed.

All types of work on the construction of the HSW are represented by the
following main stages:

- selection of the main trunks for the given wells;

- selection of the window cutting interval in the production column;

- calculation of the profile of the well;

- cutting out the “window” in the production column;

- sidetrack drilling;

- casing the drilled stem of the production column;

- work on development of the well.

When choosing wells for drilling sidetracks out of them, it is necessary to
start from the current characteristics of the well operation, the technical condition of
the production string, the quality of its fastening, the actual spatial position of the
wellbore:

- the production column must be pressed to 100 atm. within 30 minutes, the
pressure drop is not more than 5 atm., the production column should be pressurized
by the level reduction;

- it is necessary to perform gyroscopic inclinometry;

The following basic requirements should be followed:

- the spatial position of the drilling interval should be optimal from the point
of view of economic feasibility (the value of the withdrawal of the drilling site before
the beginning of the production face should be minimum, but not less than the value
determined by the permissible Intensity of curvature of the lateral trunk), the

maximum deviation from the point of drilling up to the beginning of the production
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face is determined by the technical characteristics of the rig and the probable depth of
the drilling;

- the permissible difference in the azimuthal directions of the main trunk and
sidetrack shall not exceed the value determined by the technical capabilities of
sidetrack drilling;

- the trajectory of the lateral trunk must have a minimum probability of
intersection with existing and projected trunks of neighboring wells;

- search for optimal options that meet the technical and economic feasibility
of using watered and idle wells for sidetracking should be carried out, as a rule, using

automated programs.

2. Substantiation of the profile of boreholes with lateral trunks

In order to involve in the active development of oil reserves blocked by water
or gas cones, as well as the creation of additional craters of depressions in the inter-
well zones to create backflows of fluids passing from the oil part to the gas or water
zones of the formation, sidetrack drilling is proposed.

The main requirements for the sidetracking of horizontal sidetracks are:

- opening of the roof of the formation in 90-110 m from the main trunk;

- drilling horizontally 50-100 m with vertical variation +/- 3m;

- the horizontal part of the trunk must pass not less than 2-4 m from the gas-
oil contact (GNK) and oil water contact (OWC);

- the quality of cementation of the second shaft culled space in the interval
from the mouth of the cutting - 2 m below the roof of the reservoir, cementing of the
horizontal part of the trunk with subsequent perforation or descent of the filters is
decided before drilling;

- the direction of the horizontal part of the trunk is determined during the
drilling design taking into account the current state of formation of the formation;

- cutting off the first trunk with a cement bridge from operation is determined

either immediately before the drilling of the second trunk, or after its testing.
11



The choice of a well for drilling a second well is determined by the state of
operation of the well (water cut of the product, cause of watering or liquid rates),
residual stocks, technological efficiency of the applied methods of influence, current
oil saturation of the formation and its structure. When choosing a well placement
option with branching trunks, we proceed from the fact that during the operation of
the second wellbore, oil production reached at least 10-12 thousand tons before the
water cut of 95%. With such lower initial indicators, the profitability of the operation
of such wells corresponds to the exploitation of the middle production (average oil
production rate of 20 tons per day) of the deposit.

The main criteria for selecting wells with second trunks are:

- the current oil saturation at the date of drilling is not less than 46.2%;

- current balance reserves of oil in non-contact areas not less than 65 thousand
tons, at contact areas not less than 98 thousand tons:

- oil saturated, contact with gas, the thickness of the formation is not less than
7m;

- oil saturated, contact with water, thickness of the seam at least bm;

- oil saturated, contact simultaneously with water and oil, thickness not less
than 9 m and non-contact oil saturated thickness not less than 4 m.

At the moment, lateral wellbores have different types of profiles, they are
classified according to the following characteristics:

1) Horizontal trunks - the maximum angle exceeds 65 °,

2) Gently sloping - the maximum angle is within 48 © -65 °,

3) Inclined-directed barrels - less than 48 °, drilled on a given trajectory using
telemetry systems;

4) Non-orientable trunks of navigational support systems.

12



3. Preparatory work for drilling sidetracks

The drilling of sidetracks is preceded by the launch of a gyroscopic
inclinometer and geophysical instruments to clarify the spatial position of the casing
string and the interval of the operational object.

The well is shuttled with salt solution.

Installation of drilling equipment (hoist, circulating system and strapping),
dismantling of the fountain fixture is carried out.

The blowout preventer is installed according to the scheme of the wellhead
equipment and the crimping is carried out.

Downhole equipment is being upgraded.

In order to determine the technical condition of the production column,
possible areas of narrowing, its patterning is carried out. To ensure the free descent of
the wedge-deflector and layouts for milling the "window", the production column is
marked with a template having the following dimensions:

D =122 mm for EC 139 mm;

D =126 mm for EC 146 mm;

D = 144 mm for EC 168 mm;

Lm=6m,

Where Dm is the diameter of the template;

LT - length of the template.

Geophysical work is carried out to determine the depth of the face with the
recording of collar locator (CL) and qualitative assessment of cementing the stone
(QACS). Based on the data of (CL) and QACS, taking into account the results of
preliminary profiling of the HSW, the interval of sidetracking is determined. When
selecting the spacing interval, the cutting location of the HSW is selected, if possible,
closer to the bottom of the main trunk. In the case of poor quality cement stone
behind the production column or its absence, work is performed on re-cementing the
annulus of the production column in the interval of drilling with preliminary

perforating it to pump the oil well. Re-cementing operations can be carried out after
13



installing the wedge-deflector and cutting out the “window” in the production
column.

Installation on the face of the liquidation bridge is in progress. The
preparation of the wellbore for the installation of the liquidation bridge is carried out
in accordance with the procedure established by the governing documents. Isolation
work is carried out with the implementation of existing rules and regulations. With
economic feasibility, it is possible to combine the installation of the isolation and
technological bridges. After installation of the liquidation bridge, the production
column is pressurized.

To cut the sidetrack with a deflecting wedge (wedge-deflector), a process
cement bridge is installed, which can be created by pumping cement mortar. In this
case, the upper part of the bridge is located above the casing coupling in accordance
with the operating instructions for the wedge-deflector. The explosive packer is
recommended to be used to increase the reliability of the cement bridge before its
installation.

For the installation of cement bridges, it is recommended to use special
grouting compositions that improve their physical and mechanical properties.

Before launching the explosive packer, the production column in the cement
bridge installation area is cleaned with a scraper and the well is washed for one cycle.

After waiting on cement the top of the cement bridge is determined. If
necessary, the bridge is drilled to the required depth, the production column is
pressurized to the pressure agreed with the
Oil and Gas Production Departments. If the results of the crimping of the production

column are negative, the cause is clarified, and measures are taken to eliminate leaks.

4. Technology of construction of a lateral trunk with a horizontal

section

Construction of sidetracks with a horizontal section is carried out on the basis

of technological regulations for drilling from watered and idle production wells.
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This regulation is the guiding document for drawing up technical projects for
the construction of sidetracks with a horizontal section of previously drilled
waterlogged and idle production wells, as well as providing operational technological
documentation for the capital repair of wells in the Surgutneftegaz divisions.

When choosing wells to drill sidetracks from them, it is necessary to start
from the current characteristics of well operation:

Technical condition of the production column, the quality of its fastening, the
actual spatial position of the wellbore;

The condition of the production column is higher than the interval of
installation of the pumpequipment according to the data of the relevant instruments
and crimping must be technically sound,;

The trajectories of the trunks of the selected and neighboring wells should be
sufficiently reliable to exclude the intersection of the trunks;

The following basic requirements should be followed:

The spatial position of the spacing interval with respect to the horizontal
operational section should be optimal from the point of view of economic feasibility
(the value of the departure of the drilling point prior to the beginning of the
production face should be minimum, but not less than the value determined by the
admissible intensity of curvature of the sidetrack);

The maximum deviation from the point of drilling up to the beginning of the
operational horizontal face is determined by the technical characteristics of the
drilling rig and the probable depth of the drilling;

The permissible difference in the azimuthal directions of the main trunk and
the horizontal section should not exceed the value determined by the technical
capabilities of the sidetrack construction;

The sidetrack trajectory should have a minimum probability of intersection
with existing and projected trunks of neighboring wells;

The search for optimal options that meet the technical and economic
feasibility of using watered and idle wells for drilling sidetracks with a horizontal

section should be carried out, as a rule, using automated programs.
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5. Technology of opening of a productive layer

One of the main conditions for the effectiveness of drilling sidetracking (ST)
is the use of methods of opening productive layers that provide preservation of the
natural state of the reservoir and, consequently, the potential production capabilities
of the wells.

In the process of opening productive layers, drilling reduces their natural
permeability as a result of interaction with drilling fluids. The degree of influence of
the factors affecting the deterioration of the reservoir’s natural reservoir properties is
different and depends on the physical and chemical properties of the drilling fluid,
reservoir fluid, pressure drop in the well-reservoir system, reservoir properties of the
reservoir, its lithological characteristics and the time of exposure to the solution.

The following factors influence the filtration characteristics of the
reservoir:

- clogging of pore channels with a dispersed phase of solutions and
cuttings cuttings;

- swelling and dispersion of clay minerals containedin the collector;

- type of clay material, degree of its dispersion;

- the nature of exchangeable cations and the properties of the filtrate;

- narrowing of pore channels due to the formation of adsorption-hydrate
layers;

- formation in the collector of stable emulsions or gas dispersions;

- formation of solid insoluble precipitates as a result of chemical
interaction of the filtrate and components of solutions with formation fluids;

- migration of solid particles that break away from the surface of pore
channels under the influence of filtrate solutions, through the channels of the
formation and

- narrowing of their passage section during the deposition of particles;

- the duration of the opening of the reservoir;

- the amount of water penetrated into the reservoir.
16



Currently, all existing types of drilling fluids to a greater or lesser extent
deteriorate the reservoir properties in the bottomhole formation zone (BFZ). There
are several possible ways to manage the process of creating a PPP:

- preservation of the natural state of the bottomhole formation zone

(Opening of productive strata on depression or on balance);

- isolation of bottomhole zone, which is overcome by perforation;

- temporary insulation, which is then destroyed (mechanically or
chemically).

Drilling fluids perform functions that determine not only the success of the
mechanical drilling speed, but also the commissioning of a well with maximum
productivity.

The most promising for opening a productive layer, at present, are solutions
based on biopolymer systems.

The opening of the reservoir should be carried out in a short time with the
minimum possible washings. The number of downhole operations must be minimal,
the best is to open the formation for one chiselling. The rate of descent of the drill
string should prevent the occurrence of additional oscillations of hydrodynamic
pressures.

The value of the filtrate penetration zone in the reservoir is influenced by
the difference between reservoir and bottomhole pressures, which, under various
technological operations, can vary from the minimum, under static conditions, to the
maximum, during downhole operations or during intensive flushing of the well.

The minimum drilling mud density during drilling in repression conditions
on the reservoir is determined by the safety requirements and depends on the depth of
the well, the type of fluid in the strata being opened, and the anomaly of the reservoir
pressure. The drilling conditions are varied, and for each specific well, the minimum
density is calculated taking into account the current situation.

Reducing repression on the reservoir provides an increase in well
productivity and allows opening the productive strata with minimal disruption to

reservoir properties of the reservoir.
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In general, when recommending a drilling mud for opening a reservoir, one
should proceed from the fact that the degree of decrease in formation permeability
depends on the composition and properties of the filtrate, the characteristics of the
reservoir, and should be determined by experimental studies in conditions close to
reservoir conditions.

The choice of the type of profile and its actual trajectory in the oil-saturated
part of the deposit make a significant impact on the qualitative opening of the
horizontal section of the reservoir.

In productive layers (homogeneous and heterogeneous) of a small thickness
(10-15 m at a depth of 800-2000 m), it is advisable to inscribe a horizontal section in
the middle part of the formation along a path parallel to the roof and the base of the
formation.

In productive layers with a capacity of more than 20 m, the horizontal
section can also be posted along a convex profile.

It is advisable to open the layers wavy, when the thickness of the layer and
interlayers varies in area, the productive section is not sufficiently stable, and in the
immediate vicinity of it lie rocks that require reliable insulation by casing with
cementing.

Opening the formation with a parallel or hollow inclined barrel may not
be appropriate.

Wavy profile is recommended to be used in the absencein the roof and base
of active water-bearing, gas-bearing and absorbing layers.

In the case of stratified heterogeneous layers of small thickness, with
interlayering of sandstones with clays, it is more effective to cross the productive
formation with a hollow-inclined horizontal trunk from the roof to its sole.

The length and shape of the horizontal section should be clarified with the
accumulation of statistical material and the degree of accuracy of the BHA for the

local sections of the field.
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6. Completion of wells

The main option for completing the CBC is to create an open-face production
face. A “shank” with a packer element (PDM type packer, cuff, etc.) descends into
the borehole and the filter part in the interval of the operational horizontal face.

The packing element is installed at the beginning of the horizontal section,
enabling the “shank™ to be fixed and the overlying permeable horizons to be secured,
including the water-gas bearing strata, and also the safety of the operational object
from the action of the cement slurry.

The filter part of the “shank™ can be represented by filters of the hydraulic
filter (HF) type or a complex of controlled segregation of the seams (multi-packer
system) and other elements of the controlled design of the operational horizontal face.

The arrangement of filters in the horizontal section is calculated based on the
reservoir properties of the operational object and ensuring the necessary flow
capacity of the hydrodynamic channels, in accordance with the potential productivity
of the formation.

The filter elements of the “shank™ are centered by rigid centralizers of the
appropriate size.

In the interval of the packer element, centralizers of the turbulent type are
installed to ensure the quality of the column fastening.

The filter part is equipped with special plugs ensuring leaktightness of the
filter part and the possibility of carrying out technological flushing during the descent
of the "shank".

In the interval of the productive stratum, special perforating media are
placed to prevent contamination of the operational horizontal face in the completion
of the wells. The perforating medium is pumped into the interval of the productive
formation during cementation of the “shank”. After the descent, suspension and
fastening of the “shank™, the cuff of the cuff of the collar cementing is drilled and the
plugs are knocked down on the HF -101.6mm using small-sized volumetric engines

D1-54 D-43, a flexible pipe or a combined arrangement of drilling (tubing) pipes .
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If necessary, due to the geological and physical characteristics of the
reservoir, the conditions of its occurrence, the inevitability or a high degree of
probability of crossing the water-bearing horizons, a closed-slaughter design is
created.

Continuous cementation of the “shank™ is carried out. In the interval of the
production face, as well as the water-gas bearing strata, the "tail" is necessarily
centered.

After drilling the bottomhole is flushed and, if necessary, the fluid is
replaced in the well. A necessary complex of geophysical studies is carried out, after
which preparation for the secondary opening of the formation is carried out. The
wellhead is equipped with small-sized preventor and is pressed together with the
column.

Injection of a perforating medium (KPS-1, KPS-1M) is possible during the
cementing of the “shank” or in the process of development during the washing of the
face before the secondary opening of the formation.

The volume of the perforating medium is chosen from the condition of
filling the “shank” by 100-150 m above the perforation interval. Secondary opening
of the formation is carried out with small-sized perforators of the type PRK-42S,
PRK-54S; PKT-50, PKT-73 on a “flexible pipe” or on tubing, a rigid geophysical
cable. It is recommended that perforation be carried out under conditions of
depression on the formation. The density of the perforation depends on the geological
and physical characteristics of the reservoir and the characteristics of the perforators.

The inflow is triggered by a foam system or a compression method with a
nitrogen plant PAKK-9/160, by swabbing, UGIS with obligatory hydrodynamic
studies of wells.

In agreement with the geological service of the Oil and Gas Production
Departments, the inflow can be called up by a mechanized method.

The magnitude of the depression on the seam is selected taking into account
the specific geological and physical characteristics of the formation, the degree of its

contamination in the process of opening and the limitations on the permissible
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pressure drop in the zone of the operational object. For productive strata operated in
OJSC “Surgutneftegas™ in the conditions of a horizontal production face, this value
can be from 1.0 MPa to 5.0 MPa,

In the initial period of operation (within six months) it is recommended to
carry out hydrodynamic studies of the ST on steady and non-stationary fluid flow
regimes in order to determine the hydrodynamic parameters of the formation
(productivity, hydroconductivity), assess the state of the near-barrel zone of the
reservoir, resistances in the well (skin factor) .

Based on the results of these studies, the influence of the technological
parameters of the completion of wells on the mining capabilities of the operational

facility is determined and the applied technology is adjusted.

7. Complex of geophysical studies for sidetracking

Before sidetracking, the GIS complex is performed:

Geophysical studies with a gyroscope from the wellhead to the face in order
to determine the most optimal location for sidetracking.

If the column is not hermetically sealed, the GIS is conducted under the
injection of a saline solution to determine the location of the impermeability of the
casing string.

After installing the bridge in the main wellbore, the GIS are conducted to
connect the face. Binding of the face is made with the record of the GC, LM.
When the deflector is lowered 10 meters before the current face, GIS are
conducted to orient the deflector.
Also, when drilling a sidetrack, the following GIS complex is carried out.
Standard electrometry is necessary for lithologic dismemberment and
correlation of well sections. It is produced every time from the actual slaughter to the

shoe of the column.
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Lateral electrical sounding (LES), PS is carried out for detailed lithologic
dismemberment, determination of UES, zones and character of penetration of
leachate filtrate.

Microprobement is necessary for the detailed dismemberment of the
geological section of the wells, the separation of the reservoirs and the evaluation of
the apparent thickness of the productive horizons, and the refinement of sampling
intervals for perforation.

The lateral method makes it possible to disaggregate the geological section in
detail, together with the data from other probes, it helps to isolate the reservoir-
reservoirs, to clarify their structure and specific electrical resistance, and with a deep
penetration of the filtrate, it is approximately to determine the resistance of the
penetration zone.

The microbeak method makes it possible to accurately determine the
resistance of the washed zone of the formation. The induction method is a reliable
method for determining the resistance of rocks in low-resistance sections with a small
thickness of the formation and high resistance of the drilling mud.

Resistiviometry is used to interpret lateral electrical sounding materials,
lateral method curves and microprobes, to determine the mineralization of formation
water along the curves of the substation, the places of tributaries, and places of
absorption of drilling fluid in the well of casing string violations.

Carpet and profilometry is carried out to measure the diameter of the well,
refine the geological section of the rocks, identify the permeable layers and determine
their thickness, correlate the sections, interpret the materials, monitor the technical
state of the well, accurately determine the location of the shoe of the column,
calculate the volume of the annulus in determining the amount of cement A solution
of the casing string necessary for cementation.

Thermometry is used to study the gradient or temperature stage, to
determine the height of the cement ring lift, to isolate the gas-bearing strata, to locate
the mud absorption site, the inflow and annulus circulation of the fluid, to evaluate

the temperature conditions of the drilling tool operation, and also to study the
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thermophysical characteristics of the rocks composing the section with The purpose
of their pathological dismemberment.

Inclinometry. Curvature of the well is investigated in order to determine
the true depth of the seams, to properly build geological sections, to determine the
location of the face, to introduce correction for determining the normal thickness of
the seams, to control the displacement of the well axis from the specified direction in
the directional and horizontal wells.

Radiometry.Includes the gamma method and the multi-probe neutron
method for thermal neutrons. The gamma method is the main method for lithologic
dismemberment of rocks, the correlation of the cuts of the wells, differentiates them
according to the content of the clay material, which makes it possible to evaluate the
reservoir properties of the seams.

The acoustic method is used in the variants of measuring the speed of
propagation of elastic waves in rocks and their attenuation. A method is used to
determine the Kp section of the reservoirs.

The main difficulty in carrying out GIS in wells with horizontal
termination is pushing the device into the well. To do this, a method is used to push
the device through a flexible pipe or other devices.

After the drilling of the lateral horizontal trunk, field geophysical surveys

are conducted.
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3ak/IroueHue

OnHoit U3 TNIaBHBIX MpoOJeM AJig HeDTAHOM OTpaciu OCTaETCsl HEOCTaTOK
KAUTAJIIOBJIOKEHU B CTPOUTENBCTBO M OOOPYJOBAaHME HOBBIX CKBaXXUH. POHI
MaJo/IeOMTHBIX U O€37EHCTBYIONINX CKBXXHH yBEJIMUUBAETCs U3 roja B roj. Ceituac
B Poccun mpocrauBaer Oonbine 40000 ckBaxuH. K nmpumepy, Oe3aehcTBYIOIIMi
¢donn ckBaxkuH B 3amanHoil Cubupu coctaBisieT 0ojiee YETBEPTU BCEX MMEIOIIUXCS
ckBakuH. [loxokas TEHIIEHLUS YBEIMYEHUsS 4HUClIa HEpabOouuxX W MaJioJIeOMTHBIX
CKBa)KUH CBOICTBEHHA APYruM HedrerazonoObiBatonmm peruonam Poccun. Io atoit
IPUYMHE B TOCJIEJHEE BpPEMs OCHOBHBIM HAIpPaBICHUEM JAESTEIbHOCTH MHOTIHMX
He(Tera3oo0bIBAIOIIMX KOMIIAHUNA CTAHOBUTCS BO3POXKIECHHE CTaporo (oHxaa
ckBaxuH. Hanbornee nepcnekTUBBIM U MEHEE 3aTpaTHbIM METOJIOM 3HAUYUTEIBLHOTO
yBEJIMYEHUS] HePTeoTHAauu ABIsAETCS OypeHHe OOKOBOTO TOPU3OHTAIBHOTO WU
HAKJIOHHOTO CTBOJAa W3 BBIPE3aHHOIO Yy4yacTKa OOCaAHOM 3KCIUTyaTallMOHHOU
KOJIOHHBI.

Cepbe3Hble MOCIEACTBHSI HEKAUECTBEHHOTO BHIOOpA CKBaXXMH Ha 3ape3Ky
OOKOBOI'0 CTBOJIA, a TaK)Ke OOJblIasi CTOMMOCTh CaMOM Ollepanuu, 00ycIaBIMBaeT
HEOOXOMMMOCTh co3faHusi A(PGEeKTUBHOM METOAMKKA OTOOpa KaHAWAATOB IS
YMEHBIIIEHUSI PUCKOB U TOBBINIEHUS () (PEKTUBHOCTH TOPU3OHTAIBHOTO OypEHHUSL.

B pabote paccMoTpeHa mMeToauKa 0TOOpa CKBaXKMH-KAHJIMJATOB HA 3apE3Ky
OOKOBOTO CTBOJIa YYUTHIBasi BCE OCOOEHHOCTH MECTOPOXKIEHUS U TEXHUYECKOE
coctosiHue (QoHaa Oe3NeUCTBYIOMUX WIM MajloJACOUTHBIX CKBaXUH. MeToauka
COCTOUT U3 CJIEAYIOIIUX ITAMOB:

e  Ot060p CKBaXXMH KaHIMJATOB HA 3ape3Ky OOKOBOTO CTBOJIA MO TEKYIIUM
He(TAHBIM 3amacam

e  Ot0op ckBaXMH-KaHIKUIATOB 10 pucky ®HB

e  Ot00p CKBaXWH-KAHIUJIATOB MO PaOOTE CKBAXKUH OKPYKCHUS

e lccienoBaHue CKBaXXMH Ha TEXHUYECKOE COCTOSIHUE

e  Pacuér 3ape3ku GOKOBOTO CTBOJIA
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B pesynpraTe mpoBeneHuss MeToAMKH Oblia oToOpaHa ckBakmHa Nel313
3ape3ka OOKOBOI'O CTBOJIAa Ha KOTOPOM ¢ 0OJIbIION BEepoATHOCTHIO OyneT Hambosee

s dexTuBHA, a 3aTpaThl Ha €r0 CTPOUTEIHLCTBO OYyT SKOHOMUYECKU OMPaBAHBI.
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