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BBenenmne

B Hacrosmiee BpeMs 1o pe3ysibTaTaM aHajdu3a dKCIUTyaTallMOHHOTO (oHAa
ra30KOHACHCATHBIX CKBa)XUH CTaHOBSITCS aKTyaJbHBIMU po0IeMbl
penTabenbHOCTH W A(O(PEKTUBHOCTH MOOBIYM YIIIEeBOMOPOAOB. lloaTsruBanue
KOHYCOB ILJITACTOBOM BOJbI K HMXKHUM HHTEpBasiaM Nepdopalud U MOCTENEeHHbIN
noabeM TazoBojsHoro koHTakra (I'BK) mpuBoguT k OOBOJAHEHHMIO CKBaXKUH.
@dopcupoBaHHBIA pPEXUM OTOOpa M OIKCIUTyaTalliM CKBAKWH TMPUBOIUT K
pa3pylICHHUIO IJIACTa-KOJUIEKTOpa B pe3yJbTaTe 4Yero MPOUCXOAUT 0Opa3oBaHME
MecyaHblx MpoOOK B mpu3aboitHoil 30He macta (manee [13I1), mpuBoasmmMx K
CHIKEHUIO MPOJIYKTUBHOCTH CKBAXKUH, OCOOCHHO MpPHU HAIMYUM KUIKOCTU Ha
3a00e. O0a BBIIEU3IOKEHHBIX (AKTOpa, a TAKXKE YMEHBIIEHUE YNPYTOd dHEPTUU
MJacTa MPUBOJUT K TaK Ha3biBaeMOMY 3(PEKTy «caMo3aJaBIUBAHUS» CKBaKUH
U3-32 HEXBATKH CKOPOCTH TMOTOKa B JHM(PTOBOM KOJOHHE [JIs TMOJbeMa
CKAIUIMBAIOIIEICS BOJbI HA YCThE.

B kauectBe 00BbEKTa, IO KOTOPOMY MPOBOAMUTCS MCCIIEOBaHUS BbIOpaHo M
He(TEera30KOHIEHCATHOE MECTOPOXKIEHUE, pacmnojiokeHHoe B Smano-Henerkom
aBTOHOMHOM OKpYyre¢ U SBISIONICECS B HACTOSIIEE BpEeMs OJHUM M3 CaMbIX
KPYITHBIX 10 3amacaM NpUPOJHOTO ra3a U ra30BOr0 KOHJIEHCAaTa.

Hayunplii uHTEpeC K H3ydaeMOMYy OOBEKTY BBbI3BaH TEM, UYTO HapsAy C
J00bIUel MPUPOAHOTO Ta3a JI0OBIBACTCS KPYMHBIM 00bEM MOMYTHOTO Ta30BOIO
KOHJICHCaTa HEOKOMCKHUX OTJIIOKeHUH ¢ rimyOuHbl 2800-3200 M, 4TO OCIOXKHSIETCS
J0OBIYEH B YCIIOBUSX THAPATHOTO PEXXUMaA PAOOThI CKBAYKHH.

AKTyaJIbHOCTh TE€MBbI HCCIICIOBAHUS OIpPEIESSCTCS] B BBIICOMUCAHHBIX
YCJIOBUSIX M 3aKJIIOYAeTCs B OIEHKE CYIIECTBYIOIIMX MEpPOINPUSATHI Ha
MECTOPOXKJICHUHU IO YBEJIMYECHHUIO JOOBIBAEMOTO ra3a U3 CKBAXKHUH JJIUTEIHHOTO
CpOKa JKCIUTyaTallid, UX SKOHOMUYECKON 3((HEKTUBHOCTH, a TaKXe pa3padoTka
HOBBIX METOJIOB, HAINlPaBJICHHBIX HA ONTHMM3AIMI0O U BOCCTAHOBJICHHE CKBAXKHUH,
HaxXOJSMIMXCS B TMPOCTOE M HE YJOBJICTBOPSAIONIMX HIDKHEMY TMIpeaeiy

peHTa0EIbHOCTH.



Ilenp nccnenoBaHus: HA OCHOBE ITOJIYYEHHBIX PE3YJIbTATOB HMCCIEAOBAHUS
cAenartb BbIBOA O OyaylmieM T[PUMEHEHHH ONUCAaHHBIX METOJOB M HX
3¢ (HEKTUBHOCTH Ha MECTOPOXKJICHUHU B YCIOBUSAX JOOBIYM BaJaH)KMHCKOIO ra3a u
HEOKOMCKHUX OTJIOKEHHM.

3ajaya HCCIENOBAaHUA 3aKIIOYACTCS aHAIM3€ CYLIECTBYIOIIUMX METOOB,
KOTOPBIE TIPUMEHAIOTCA WIM MOI'YT I[PUMEHATHCS HAa MECTOPOXKIACHUH, B
AHATMTHYECKOM PEIICHUU W MOoAOOpe MOIENH sl HauboJjiee TOYHOW OICHKH H
IIPOrHO3a MEPOIPUATHI 110 YBEIMUEHHUIO JOOBIUM T'a3a U ra30BOro KOHAEHCATA.

BriHOCHMBIE 3aIIUIIIaEMBIE TTOJIOKECHUS:

1. AJTOPUTM TNPU MPOEKTUPOBAHUU 3apE3KU OOKOBBIX CTBOJIOB U
OPUMEHEHUE aHAJIUTUYECKUX PpEUIeHUM [ OLEHKH 3(PPEKTUBHOCTH
JTAHHOTO MEPOMNPUATHS B YCIOBHIX JOOBIYU U3 Ta30KOJACHCATHBIX 3aJIEkKEN
CKBa)KUH, HE yJIOBJIETBOPSIOUINX HUKHEMY IPEJEIy pEeHTa0EeIbHOCTH;

2. KOMIIOHOBKa CKBaXMHBI JBYXPSAHBIM  KOHIICHTPUYECKUM
JU(PTOM B YCIOBUSAX HEOKOMCKHUX OTJIOKEHHI raza v ra30BOro KOHJEHCaTa.
[IpakTnueckass 3HAUUMOCTb pPaOOTHI 3aKiO4yaeTcs B HH(GOPMUPOBAHUU

PYKOBOJICTBA Ta30BbIX MPOMBICIOB, OTAEIOB MNPOECKTUPOBAHUS M pPa3pabOTKU
MECTOPOXKACHUS, a TaKKe IPOU3BOACTBEHHOIO TEXHMYECKOro OTAena (mayee
[ITO) o pe3ynpTarax, MNOJYYEHHBIX B MPOILIECCE BBHINOJHEHUS BBITYCKHON
KBTM(PUKALMOHHOMN pabOThI B LEAX YIYUIIEHUS U BHEAPEHUS] HOBBIX METOJIOB IO
OLIEHKE M TMPOTHO3UPOBAHUIO CIIOCOOOB MO YBEIMYEHHUIO IOOBIBAEMOIO rasa u
ra3oBOro KOHJEHcaTa, U UX IMOCIEAYIOUEH pealln3alii B paMKax KalmuTaJbHOIO
PEMOHTAa CKBaXWH WM IUIAHOBBIX T'EOJIOTO-TEXHUYECKUX  MEPONPHUSITHH,
IIPOBOAMMBIX Ha MECTOPOKICHUU.

@PaxkTrueckuii Marepuaia: B OCHOBY HCCIENOBAaHUSA B3SATHl MaTEpPUAIIBL,
IIOJIyYEHHBIE B PE3YyJIbTaTe T'a30KOHJECHCATHBIX M TI'EOJIOTMYECKMX HMCCIENOBaHUN
CKBOXMH Ha pa3IMYHBIX pEeXHMMax paboThl Ha AuapparMEHHBIH H3MEPUTENb
KPUTUYECKUX TEYEHUH C YCTAHOBKOM a0 pas3inyHbIX auaMeTpoB. JlaHHbIE
reopu3MUecKnx HCCIAEAOBaHUN O TONIIMHAX (OpMalUid CKBaXXHH, OCHOBHBIX

rokKasaresien q)HHBTpaIII/IOHHO-CMKOCTHBIX XapaKTCPUCTHUK. Hcnonb3oBanuch



HY6J'II/IKaLII/II/I II0 BOIIPOCaM HPUMCHCHHA TCXHOJIOT'MHU ISKCILTyaTalluh CKBAXKWH 110

KOHIIEHTprYeckoil TudToBoi konoHHe (MeaBexbe MecTtopoxkaeHue, IHAO).



AHHOTALHUA

B Hacrosimiee BpeMs 1o pe3ysbTaTaM aHajdu3a dKCILTyaTallMoOHHOTO (oHa
ra30KOHACHCATHBIX CKBa)XUH CTaHOBSITCS aKTyaJbHBIMU po0IeMbl
penTabenbHOCTH W A(OPEKTUBHOCTH MOOBIUM  YIIIeBOOPOaoB. [loaTsaruBanue
KOHYCOB ILJITACTOBOM BOJbI K HMXKHUM HHTEpBasiaM Nepdopalud U MOCTENEeHHbIN
noabeM TazoBojasHoro koHTakra (I'BK) mpuBoguT k OOBOJHEHHIO CKBa)KUH.
@dopcUpoBaHHBIA pEXUM OTOOpa W OKCILUTyaTalldd CKBAXUH TPUBOAUT K
pa3pylICHHUIO IJIACTa-KOJUIEKTOpa B pe3yJbTaTe 4Yero MPOUCXOAUT 0Opa3oBaHME
MecyaHblx MpoOOK B mpu3aboitHoil 30He macta (manee [13I1), mpuBoasmmMx K
CHI)KCHHUIO TPOAYKTHBHOCTH CKBAXKMH, OCOOCHHO TIPH HAIWYUM S>KHIKOCTH Ha
3a00e. O0a BBIIECU3NIOKEHHBIX (PAKTOPa, a TAKKE YMEHBIIECHUE YIPYTrod dHEPTUu
miacTa MPUBOIUT K TaK HazbiBaeMOMY 3D (DEKTy «caMO03aaBIUBAaHM» CKBaKUH
U3-32 HEXBATKH CKOPOCTH TMOTOKa B JHM(PTOBOM KOJOHHE [JIs TMOJbeMa
CKaILJTUBAIONICHCS BOJIBI HA YCThE.

JlaHHasi BBIMYCKHas KBalu(uKamMoHHass paboTa TMOCBSAIIEHA BOIMPOCY
COBEPIIIEHCTBOBAHMUSI METOJIOB TI0 YBEIWYEHHUIO JOOBIYM Ta3a U Ta30BOTO
KOHJICHCATa B OCJIOKHEHHBIX YCIIOBUSX HCTOIICHHBIX CKBAKWH, HAXOAITUXCS B
npocroe, MO0 OMU3KUMHU K Tpeelny, IpU KOTOPOM HE OyayT YIOBJIETBOPSTH
HIDKHEMY TIpeJiey peHTa0eIbHOCTH pa3paboTku. PaboTa coCTOUT M3 CIIEMYIOMNX
yacTeil: oOmme CBEAEHUS O MECTOPOXKIECHHH M €r0  TeOJorHYecKas
XapaKTEPUCTHKA, TEOPETUUECKUE YaCTH, CHEIHalbHAs 4YacTh, SKOHOMHUYECKAS U
COIMAJIbHAsi OTBETCTBEHHOCTh, YaCTh HA HHOCTPAHHOM SI3bIKE (QaHIMHCKUI).

B nepBoil u BTOpo# rnaBax pabOThl OMHUCHIBAIOTCS OOIIME CBEIECHUS O
MECTOPOXKIACHUHM, €ro TEPPUTOPHAIIBHOE PACIOJIOKCHHE M XapaKTepHbIE
OCOOCHHOCTH KJIMMAaTa, reoIoro(pu3nyecKue CBEIACHUS, BKIIOYAIONINE TCKTOHUKY
U cTparurpaduio MECTOPOXKICHHUS, 3amachl ra3a M Ta30BOTO KOHJEHCATa,
OCHOBHBIE = OOBEKTHI  pa3pabdOTKH,  TEKyIlee  COCTOSIHHE  pa3paboTKH
MECTOPOXKICHHS, KOJIMYSCTBEHHOE TIpeIcTaBlieHre (hOHAa TOOBIBAFOIINX CKBAXKHH.

Tpetbst r7aBa OMHMCHIBAET TEOPETHUYECKYIO COCTABIISIONIYIO TEXHOJIOTHH

OypeHust O60koBbIX CTBOJOB (3BC) M HACTOSAIIYI0 aKTyaJlbHOCTh NPHUMEHEHUS



MEPOMPUITHS B CYIIECTBYIOIIMX YCIOBUAX JOOBIYU yriaeBoaopoaoB. [lomHOCThIO
pacKpbIBaeTCsl TEXHHUKA M TEXHOJOTHS 3ape3Kd OOKOBBIX CTBOJIOB, OCHOBHBIC
IPUMEHSEMbIE METOJbl BCKPBITUS OKHAa OOCAIHON KOJIOHHBI U NPUMEHSEMBIA B
3TOM IIpolecce OYypOBOM HMHCTPYMEHT, MOAOOpP TEXHOJOTHYECKOW OCHACTKHU MJIf
CIIyCKa XBOCTOBMKAa KOJIOHHBI M MOCIEAYIOILIEE LEMEHTHUPOBAHUE MPOOYPEHHOTO
y4acTKa CKBa)KMHBI.

B uerBeproil rnaBe packphIBaeTCs OAMH M3 METOAOB OOpHOBI C
CaM03a]aBJIMBaHNEM CKBa)KMHBI IUIACTOBOM >KMJIKOCTBIO: METOJ 3aMEHBI KOJIOHHBI
HAaCOCHO-KOMIIPECCOPHBIX TpyO IBYXpAIHbIM Ju(TOoM. HM3maraercs CylHOCTb
METO/Ja U ONHCaH OJUH M3 CHOCOOOB OLEHKH BO3MOYKHOCTU NPUMEHEHUS
KoHIeHTprudeckoi ¢ ToBoi KosoHHBI (KJIK) 1151 ra30Kk0HA€HCaTHBIX CKBAYKUH.

IIaras r1iaBa paccmaTpuBaeTcs Kak wHccienoBarenbckas 4dacte BKP, B
KOTOpOW pa3z0bupaercs METOA NPOAYBKM CKBAXKMHBI Ha TOPU3OHTAIBHYIO
(akenpHYI0 YCTaHOBKY KyCTa, KaKk OJMH M3 METOJ0B OOpbObl ¢ 0Opa3zoBaHHEM
CTOJI0a KUIKOCTU Ha 3a00€ BCIIEICTBUE UCTOILECHUS YNPYrod 3HEPruu IUlacTa H
HEBO3MOKHOCTH TMOCIIEAYIOLIEro MobeMa 00pa30BaBILEHCS KUIKOCTH K YCTBIO.
[TocTpoena nuarpamma, OTpa)karolias TepMoOapuUecKue MmapaMeTphl B IpoLecce
IIPOJYBKH Y MPUBOJUTCS ONHMCAHUE UX W3MEHEHUS Ha BCEM IPOTSHKEHUH JaHHOTO
MEpOIIPUATHS.

[Ilectas rmaBa OTHOCUTCS K CHIEUMAIBbHOM YaCTH AUCCEPTALUMOHHON paboThI,
U 371€Chb PacCMaTpUBAIOTCS OCHOBHBIC aHAJIUTUYECKUE PELICHUs Ul IPOBEACHUS
nporHo3a mnpupocta A00buuM mnocie mnpoBeneHus 3bC. Kaxnoe pemenue
MpeACTaBIsIeT COOOM 3aBUCHUMOCTb, OTPAXAIOILIYyI0 MOJIeNb MNPUTOKA Ta3a K
TOPU30HTAJIBHOM (CyOrOpHM30HTAIBHOWM) CKBakMHE. [IpoBeneH pacueT mo Kaxmoun
MOJEIN Ha OCHOBE MCXOJHBIX JAHHBIX W3 MPOMBICIOBBIX HccienoBannil. Crenan
BBIBOJI O HauOoJiee MOAXOASAIIEH IS YCIOBUM 3ajeraHusi ra3a B HEOKOMCKHX
OTJIOKEHUSX. B 3Toi e TiaBe omuchIBaeTcsl anpoOanusi MEpONpUATHS 3apE3KU
OOKOBBIX CTBOJIOB M aHAJIU3UPYETCs ero 3p(HEKTUBHOCTh HA OCHOBE JAHHBIX JI0 U

nociie 3bC. Caenan BbIBOJ O MPUMEHUMOCTH JaHHOU TexHojorun Ha M HI'KM.



Cenpmasi rinaBa TakKe OTHOCUTCS K CIEHHMAIBHOM pPACUETHOM YacTH
BBIMYCKHOM  KBanU(UKAIIMOHHOW paboTbl. B  Heil mpoBoauTCS  OICHKA
BO3MOYKHOCTH MPUMEHEHHUS KOHILIEHTPUYECKON JM(TOBON KOJOHHBI HAa OJHON W3
CHEMATbHO-TIOI00PAaHHBIX  CKBAXHH-KAHAWJATOB, OTJIMYAIOMIASICS  BBICOKUM
COIEp’)KaHMEM Ta30BOr0 KOHAEHCAaTa M JKUAKOCTH B wenoM. OleHka u
AHAJIMTUYECKOE PEUIEHHWE CTPOUTCS HAa OCHOBE METOJA Y3JI0BOTO aHajiu3a, MpHU
KOTOPOM B  CHCTEME IUIacT-3a00M-CKBa)KMHA-YCThE  BBIOMpAETCSd  TOYKa
OTHOCHUTEJIBHO KOTOPOM CTPOSTCS KPHUBBIE NMPUTOKA MU OTTOKAa K 3TOM Touke. C
IIOMOIIbI0 TIpOorpaMMHOTO oOecrieueHus PipeSim Obuta BBICTpOEHA JTaHHAsS
CUCTEMA, a KauecTBE Y3JIOBOM TOYKM BbIOpaH 3a00il ckBakMHbl. Ha ocHOBe
IIOJIYYEHHBIX PE3YJIbTATOB JAaH OTBET O TOM, CTOWUT JIA INPUMEHATH JAHHYIO
TEXHOJIOTHIO B  YCIOBHUSX JOOBIYM BAJIAHKUHCKOTO Ta30KOHJAEHCATa, W
NEHUCTBUTENBHO  JM  3TO  TO3BOJUT  CTaOWIM3UPOBaTh  JI0OBIYY U3
CaM03a/JaBJIMBAOIINXCS CKBAXKHH.

B BocebMO#i TiaBe aAuccepTalMOHHON pabOThl MPOBOJUTCS aHAIMU3
HKOHOMHUYECKON H(PGHEKTUBHOCTH TPOBEICHUS 3ape3Ku OOKOBBIX CTBOJIOB Ha
OCHOBE OJHOTO M3 pEaM30BaHHBIX NPOEKTOB HAa MECTOPOXKAECHUHU. Pacuersl
OCHOBBIBAIOTCSl HA CTOUMOCTHOM OLIEHKE MEPONIPHUATHS OT KOMIIAHUU-TIOAPSTUMKA,
3aHMMAIOIIENCsT ycayraMu B cdepe OypeHus OOKOBBIX CTBOJIOB. Paccunrtana
YUCTasi JUCKOHTUPOBAHHASI CTOMMOCThH 3ape3KHM U YYBCTBUTEIBHOCTHh TEKYLIETO
IIPOEKTA K PUCKAM.

Jesitast rnaBa BKP onuceiBaeT conuaibHyr0 OTBETCTBEHHOCTh OIlEepaTropa
no0brur He@TH M raza. OHa OCHOBaHAa Ha MPOU3BOJICTBEHHBIX HHCTPYKLHUSX U
TEXHOJIOTHYECKOM PErjIaMEeHTE Tra30BOr0 NPOMBICHA. PaccMOTpeHBl BpEIHBIE U
OMACHbIE MPOU3BOACTBEHHBbIE (AKTOPBl, C KOTOPHIMH MOXET CTOJIKHYTHCS
pabOTHHK B MPOLIECCE BBINMOIHEHUS HEMTOCPEACTBEHHBIX CBOMX MPOU3BOICTBEHHBIX
00sI3aHHOCTEM Ha KYCTy Tra30BbIX CKBaXHH. OmnucaHbl BO3MOXKHbBIE BpEIHbBIC
BO3JICHCTBHSI HA OKPYXAWIIYI Cpeay B INpPEAeiax MECTOpOXAeHusd. Takxke

PACKpBIBAIOTCS IEUCTBUSA NP YPE3BBIYANHBIX CUTYaALUSX.



JlecsiTast Ty1aBa Ha MHOCTPAHHOM f3BbIKE MOCBSIIEHAa 0030py NPUMEHEHUs
3ape3Ku OOKOBBIX CTBOJIOB Ha BBIPAOOTAaHHBIX MECTOPOXKIAEHUS MO BCEMY MUDY.
Taxke paccMaTpuUBacTCA AakKTyaJlbHOCTb IIPUMEHEHMS [JAaHHOW TEXHOJIOTUM U
TpeOoBaHus K Hel. OnucaHbl OCHOBHBIE METOJBI OypeHHs] OOKOBBIX CTBOJIOB U

CITOCOOBI BBIPC3KH OKHA B 0603.I[H0ﬁ KOJIOHHC.



GAS WELL SIDETRACKING IN MATURE FIELDS

1. Introduction

The oil and gas industry today, as in a number of other instances in the past,
is faced with the problem of falling oil prices which has led to the shutting down of
a number of oil rigs around the world and a tremendous loss of jobs especially in
the upstream sector. Explorations for oil and drilling of new wells have become in
large part, of less economic gain and companies are downscaling in these areas.
Hopes are, that oil price bounces back at some point and activities once again
peaks in these areas.

However, in the meantime and indeed not just now, enhancing oil recovery
from mature fields is and will likely continue to be a scientific challenge to the
petroleum engineer.

While exploration for new oil fields and drilling new wells in mature fields
are good, the cost of these projects are very high and not of great economic gain in
the present situation of the industry. Sidetracking a number of wells of mature
fields can help recover an additional percentage of un-swept residual oil. This
percentage in large parts will be dependent on a number of factors ranging from
the drilling practice to the production practice applied on the field. Considering the
amount of mature fields around the world some of which have been plugged and
some others on their third stage of production, usually characterized by a falling
output of oil and an increasing water production, and the fact that oil recovery is
never hundred percent, sidetracking the wells of these fields will greatly increase
the world’s total output at a low cost while preserving new oil fields for the energy
needs of the future.

The oil industry does not give a strict definition to the term mature field
but it could be any oil field regardless of its location that falls into any of the
categories described by Hull in his 2012 paper ‘What is a Mature field?’. He writes
that, the term “mature field” has no single definition. Often, engineers consider

fields mature when they have declined in production by more than 50% of their



plateau rate [1]. Different companies might apply their own specific definitions
though. For example, Total considers the surface and the subsurface. For the
subsurface, they consider a field mature when the cumulative production has
reached 50% of the initial 2P (proved plus probable) reserves. And for the surface,
they consider a field mature after 10 years of production. They use other criteria,
but these are the main ones. Halliburton defines a mature field as “one where
production has reached its peak and has started to decline [1]. These kinds of fields
abound around the world. About two-thirds of the world’s daily oil production
comes from mature fields [2].

The industry, having grown in technology and innovation, now stands a
better chance of reentering wells of these mature fields which in many cases were
drilled using older technologies. Newer technologies have improved the chances of
hitting targets that were hitherto unpenetrated and getting their reserves to surface.

The industry has over the years developed a number of enhanced oil
recovery methods such as the water alternating gas method, gas injection method,
chemical treatment of the reservoir as well as hydraulic fracturing of the reservoir
among others. These have, and continue to play great roles in petroleum extraction
today. However, in dealing with mature fields, these methods have a certain
limitation that is common to them all. Neither of the methods promises to or is able
to reposition the bottom of an oil well and as such they are unable to connect
untapped reserves. This limitation is comprehensively taken care of by sidetracking
the wells of mature fields on which the above methods can still be applied for a yet
higher oil recovery ratio.

Sidetracking is the drilling of a new lateral from an existing well that has
poor or no productivity due to mechanical damage to the well or depleted
hydrocarbons at that particular site [3]. It may also be defined as the term used for
drilling a directional hole to bypass an obstruction in the well that cannot be
removed or damage to the well, such as collapsed casing that cannot be repaired.
Other applications of sidetracking are deepening a well or relocating the bottom of

the well in a more productive zone [4].



There are many reasons for sidetracking: the casing is damaged or
collapsed, junk may be lost in the hole, the production zone may have been
damaged in the original well, or to tap into another less-depleted drainage area [5].
The process today is increasingly being employed, for the purpose of enhanced and
sometimes accelerated recovery form mature oil fields. The initial primary purpose
of sidetracking was however, to bypass around an unrecoverable fish.

Drilling of sidetracks reduces the cost of construction of horizontal wells.
Besides increasing of well productivity, sidetracking allows to select hydrocarbons
from reservoirs that haven’t been previously developed. Multihole branching of
existing wells improves the conditions of opening of the reservoir. Small isolated
deposits of oil or gas can be opened by a wellbore with deviation from the vertical
including multi-holes. Productivity of horizontal wells exceeds vertical wells 3-4
times, and in some cases it is 17 times greater. In addition, if there is a gas cap or
underlying water or both of them, horizontal wells produce significant increase in

recoverable reserves.

2. Literature review and success of sidetracking on mature fields around
the world

The practice of sidetracking on mature oil fields for enhanced recovery has
been carried out successfully in a number of oil fields around the world. Most
countries where oil production started more than fifty years ago have either
sidetracked a number of wells on their mature fields or have mature fields with un-
swept reserves waiting to be tapped. Mature fields occur throughout the world.
Onshore North America and the Gulf of Mexico continental shelf have many fields
that are late in their lives. Many oil fields in the North Sea have passed their
production peak, and the potential in Russia’s older fields is large. Other areas,
including China, India, Australia and Argentina, contain significant numbers of
mature fields. Many parts of the world that are still developing their resources also
have fields that are moving into the late production plateau including Mexico,
Thailand, Nigeria and Egypt [6].



Reports of increased recovery and decreased water production after
sidetracking a number of wells in some mature fields of a number of the countries
listed above, signal a possible positive result should the sidetracking technology be
applied to other mature fields of other countries.

A Russian oil Company drilled sidetracks at 224 wells in 2010 and gave
average daily flow of 19.7 tonnes. In 2010 this company drilled a total of 12
sidetracks in Urevskoye field and eight sidetracks in Unvinskoye field. In
Pamyatno-Sasovskoye field, which is one of the largest in the Volga region, total
additional oil production achieved by drilling of sidetracks was 67.300 tonnes [7].
Another Russian oil company has operation rights on 1000 wells on the Sakhalin
Island. These wells are un-active with proven Reserves, but the wells have been
drilled over a period of half a century. Implementation of new technology such as
extended reach sidetracks into these mature oilfields would increase production
significantly [8].

A joint venture of three companies managed to drill a 650-m horizontal
sidetrack with a complex 3D profile to improve productivity and to maximize
reserves recovery in a mature Chinese oil field. The target was a low-quality clastic
reservoir with very thin oil pockets of 1.5 m thickness [9]. Due to the apparent thin
oil column in Gunung Kembang Field in the South Sumatera Extension area of
Medco E&P Indonesia working areas, three horizontal wells,GK-1 HW, GK-3 HW
and GK-6 HW, were executed in 2004 by side-tracking existing vertical wells,
GK-1, GK-3, GK-6 [10]. This improved both the amount of recoverable oil and
had a highly positive effect on field development operations. Through sidetracking
the reserve of PuCheng oil field had increased by 5.1x104t, water drive reserves
had increased by 130x104 t, and recoverable reserves had increased by 50x104t.
Sidetracking well, to a certain extent, slowed the decline of production

3.The technology of sidetracking
To sidetrack a cased well, a window has to be cut through one of the well’s

casings, depending on the depth of either the fish being bypassed or the location of



the targeted oil reserve. In most instances of sidetracking wells of mature fields for
increased recovery, the window is cut on the production casing. In other situations,
the sidetrack might start from an open section of the parent well.

To kick off the sidetrack, a cement plug or whipstock is commonly used to
start bit deviation along the desired trajectory. Cement plugging has a number of
disadvantages when compared to the use of whipstock and these include but not
limited to the following:

1.The need to wait for proper cement curing and hardening before
sidetracking can start which is an additional cost in rig time,

2.The cement plug may not gain enough hardness to start a sidetrack in
casings of high hardness and such formations as granite which can force the bit to
drill through the cement plug itself or any other path of lower resistance,

3.A layer of residual mud or oil may prevent proper bonding between the
cement plug and the wellbore.

While sidetracking to bypass a fish is a much similar process to
sidetracking on wells of mature fields, the later requires a number of considerations
and stages for quality result. These stages cover the processes of milling out a
window on an old well, the actual drilling of a sidetrack well and the well’s
completion. The stages can be summarized as follows:

1.Choosing the candidate wells for sidetracking: In this process the
operator identifies the wells to be sidetracked considering the production history of
the field and the field’s geology.

2.Geophysical testing of the chosen wells: After a well or some wells have
been chosen as candidates for possible sidetracking, geophysical test and logging
should be carried out on the well(s) to ascertain their exact state of strength and to
enable the driller make the proper choice of the kick off point as well as well
trajectory.

3.Drilling the sidetrack: This includes the process of cement plugging the
well or setting the whipstock in place, milling a window and the proper drilling of

the directional sidetrack well. The standard drill stem of drill pipes or coil tubing



technology may be used; both having their own special applications and
advantages.

4.The final stage is well completion: The sidetracked well as any other oil
well may have open completion or be cased at the production zone depending on a

number of factors which includes formation strength.

Figure 1 - Profile of a sidetracked well showing the various stages of the
sidetracking process
4. The challenges of sidetracking wells of mature fields

While the prospect of increased recovery which means more petro dollar,
from sidetracking mature fields is high, it is very important to note the following

challenges which are associated with sidetracking on mature fields. They include:
1.Geological and stratigraphic uncertainties: While we can always have
geophysical and drilling log data of the field from previous wells to consult, the
geology of the environment as well as it’s stratigraphy after many years of drilling
and production does in large part differ from the data obtained while drilling the
earlier wells on the field. This brings certain degree of uncertainty into the drilling
process and special attention must therefore be paid to this. Depleted reservoirs
will have a varied pressure condition and a varied stress pattern from previous

wells.



2.Abrasive metallic particles from the window milling process: When the
kick of point of a sidetrack well is not in an open hole, a window has to be created
through a metallic casing. This process produces metallic particles which the
drilling fluid picks up to the surface. If not immediately taken care of, these can
cause abrasive damage to the mud cleaning equipment.

3.Limited choice of well diameter: The diameter of a sidetrack well on
wells of mature fields is dictated by the diameter of the open hole or casing located
at the kick off point, restricting its diameter to less than that of the casing through
which the window is milled. This way, the drilling string will be in much closer
contact with the wellbore which can lead to well bore instability issues. This calls
for increased attention to the type and properties of the drilling fluid to be used,;
especially, it’s lubricating property among others as well as its water loss property.
Formation of a thick mud cake will usually have an increased negative
consequence in this case. In situations of lost circulation, the level of the drilling
fluid could decrease tremendously, which means, an enormous instantaneous
decrease in hydrostatic pressure with a possibility of catastrophic blow out. This
calls for adequate preparation with measures put in place to possibly avoid lost
circulation in such wells or at least bring them under immediate control should
they occur. It is important also, to note that mature fields have depleted reservoirs,
where formation pressure are much lower than they used to be; such are possible
lost circulation zones.

4.Wellbore stability issues: Sidetrack wells usually show a tendency for
high instability around the kick of point where instability is a consequence of both
instability in the main well and the sidetrack well. The type of the stress regime
and the orientation of the principal stresses have no or negligible effect on the
stability of the sidetrack compared to sidetrack inclination and therefore it cannot
be generally considered as a factor affecting the bend stability. On the other hand,
the sidetrack deviation angle from the vertical main well plays the major role in
the stability of the bend area. It is predictable that by the increase of the deviation

angle the bend area become more unstable. This factor has a more significant



impact when the sidetrack is near the vertical position, 0°-15°. Then by the
increase of the deviation angle the needed mud pressure increases with a lower rate
and even in some cases no changes can be seen in the required mud pressure,

especially when the deviation angle differs from 45°to 60.

5. Sidetracking methods

In recent years, new technology, such as three-dimensional (3D) seismic, has
stimulated renewed exploration and development of mature oil fields. The ability
to locate and produce previously undiscovered hydrocarbons in mature fields has
led to increased drilling activity using sidetracking methods. In mature fields,
plugging and sidetracking an existing wellbore is often more cost effective than
drilling a new well. Offshore, the limited number of unused slots on a platform
makes sidetracking the only feasible way to redevelop a field in many cases.
Developments in tools and methods have also made sidetracking an economic
alternative to conventional fishing jobs, and operators are choosing sidetracking
over fishing more frequently than before.

When considering any type of reentry for sidetracking (Figure 2), be it
whipstock, section mill, pilot mill, or cut-and-pull for slot recovery, it is important
to communicate with the fishing-tool company, mud company, directional-drilling
company, and wireline company for proper prejob planning. During well planning,
communication between the fluid supplier and milling company is essential for an
efficient milling operation that leaves a wellbore free of metal cuttings. Milling-
fluid requirements vary widely between window-cutting, section-milling, and
pilot-milling applications. Compared to window cutting, for example, pilot and
section milling produce larger volumes of cuttings for removal by the mud system,
so surface equipment must have larger flow lines, with a minimum of bends and
irregularities, and should include centrifuges for pH control. Higher yield points,
greater viscosity, and higher annular velocities are also required during section and

pilot milling, creating the need for high-volume pumps. Effective preplanning for



milling operations will ensure efficient removal of cuttings while keeping the

volumetric ratio of cuttings to mud at an absolute minimum.
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Figure 2 - Identifying the appropriate sidetrack option

5.1 WHIPSTOCK SYSTEMS AND ANCHORS

Whipstocks are used to sidetrack a wellbore when reentering an existing
wellbore as a cost-effective alternative to fishing a drilling bottom-hole assembly
(BHA) that has become stuck, to address severe formation or drilling problems, to
change the direction of a wellbore, or to drill multiple exits (multilateral wells)
from a single wellbore. Whipstocks are available in permanent and retrievable
Versions.

5.2 HOLE CONDITIONS

To set a whipstock and sidetrack through casing, a good cement bond is
critical. A cement-bond log should be run at the point of the proposed sidetrack. If
the cement bond is poor, the casing could move during the milling operation, with
unacceptable results. If the bond is inadequate, then the casing should be
perforated and cement squeezed around it. An alternate depth can be chosen where

an adequate bond is found if doing this is practical and fits overall drilling



objectives. It is also recommended that an anchor device be set 4 ft. above the
casing collar to ensure that there is no attempt to mill through the collar. The
casing collar can be found with a casing-collar locator run on wireline.

5.3 WHIPSTOCK-FACE ORIENTATION

Infrequently, an operator will have no preference as to the direction of a
sidetrack, but for most sidetrack operations, proper whipstock-face orientation is a
must. At the kickoff (K.O.P) point, if the wellbore has more than 2.5° of
inclination, the whipstock should be oriented relative to the high side of the hole.
Normal orientation of the whipstock face is recommended only within 60° to the
left or right of the high side. Orienting the face outside this window increases the
risk of window failure,

A whipstock assembly can be oriented using two methods: measurement
while drilling (MWD) and a bypass sub. The MWD method can be used only in
wellbores with an inclination of more than 5°. Also, a wireline surveying device,
such as a surface-readout gyroscope (Figure 3) or steering tool, and a universal

bottom-hole orienting (UBHO) sub can be used.
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Figure 3 - Surface-readout gyroscope
5.4 CLEANLINESS OF CASING WALL
In some wellbores, especially those with high-temperature mud systems that

have a tendency to settle out or cause corrosion, or those with older wells, the



casing wall may not be clean. It is normally necessary to run a bit and scraper to
below the packer/bottom-trip anchor setting depth to scrape the wall clean. When it
Is not clear that a casing scraper will clean the casing wall thoroughly, it may be
necessary to use two or three full-gauge string mills to clean the casing at the
kickoff point and allow proper packer/bottom-trip anchor slip setting. In cases
where a whipstock packer will be set on wireline, run a wireline-gauge ring and
junk basket to below packer-setting depth to ensure that the casing is full gauge.

5.5 FORMATION

The type of formation at the kickoff point can be a factor in the selection of
milling equipment. Although most current milling systems can mill the window
and drill the pilot hole in one trip, it is important to understand the formation at
the kickoff point. When the window mill leaves the whipstock face, it leaves the
milling mode, enters the drilling mode, and acts like a drill bit. In some formations,
the mill does not drill the formation very efficiently, which requires another trip so
that the pilot hole can be finished with a drill bit instead of the window mill. To
prevent this extra trip, it is best to avoid very difficult formations whenever
possible. Formations such as chert, some types of limestone, depleted sands, and
granite can cause problems that result in an extra trip.

5.6 BOTTOM-SET ANCHOR

A bottom-set anchor (Figure 4) is used to anchor a whipstock in place in the
wellbore. It is an alternative to the packer/anchor assembly. The bottom-set anchor
attaches to the lower end of the whipstock with a drill-pipe connection. It can be
used with a one-trip or two-trip milling system. To activate the setting sequence,
only a bottom restriction is required. This can be a permanent or retrievable bridge
plug, top of cement, liner top, production packer, etc. When using a bottom-set

anchor, either the UHBO or MWD orientation method can be used.



Figure 4 - Bottom-set anchor

5.7 TWO-TRIP MILLING SYSTEMS

The two-trip milling, or window-cutting, system is an efficient way to exit
casing and provide a window suitable for running drilling BHAs, liners, and
completion equipment. It is one of the most reliable systems in use, with thousands
of successful field runs. The window is normally achieved in two round trips with
drill pipe. The first trip lands the whipstock and makes a starting cut. The second
trip completes the window and drills a pilot hole for the drilling BHA. When run
with a whipstock packer, and if whipstock-face orientation is necessary, one MWD
run or two electric-line runs are required to obtain the correct orientation.

The whipstock is run while pinned to the starting mill with a shear pin
(Figure 5). The mill is made with a stinger, which serves two purposes. The stinger
holds the whipstock, and it also guides the starting mill by keeping it inside the
casing. This causes it to cut a long window instead of merely cutting a hole and
going outside. Most shear pins are made to shear with approximately 20.000—
45.000 Ibs. of weight after the whipstock has been set. Once the pin has been



sheared, rotation and circulation can begin, and the first phase of cutting the
window is accomplished. The starting cut is usually around 12—-24 in., depending
on the design and size of casing to be cut. Mills used for this purpose are usually
made with crushed carbide, insert carbide disks, or a combination of the two. Most

operators do not run any drill collars with the starting mill because it should follow

the taper of the whipstock.

Figure 5 - Starting mill pinned to the whipstock

The window in the casing is completed with a window mill, string mill,
watermelon mill, or a combination of these (Figure 6). Cutting material is dressed
on both the bottom and the sides of the mill. These mills are usually designed to
ride alongside the face of the whipstock. An additional hole should be cut in the
formation with this assembly so that the new hole is guided away from the old
hole. The rule of thumb on any whipstock job is that after pulling the window,
string, and watermelon mills from the hole, the outside diameter (OD) of the mills
should be measured. If it is within the recommended gauge OD, drilling operations
can begin. If the mills are under the recommended gauge, an additional milling run

should be made to continue to open the window in the casing.



Figure 6 - Window-milling mills

5.8 HYDRAULIC-SET WHIPSTOCK ANCHOR

The hydraulic, one-trip window-cutting system is used to exit casing
efficiently and provide a window. The complete window is normally accomplished
in one round trip with drill pipe. If a hole angle of 5° or greater exists at the kickoff
point, an MWD tool can be used to orient the whipstock face. A bypass valve is
required between the MWD tool and the whipstock. The valve allows flow to the
annulus for MWD readings. Once the whipstock is properly oriented, the bypass
valve can be closed hydraulically. As the valve stops flow to the annulus, it
simultaneously provides fluid passage to the window mill. The hydraulic
whipstock includes a steel tube inserted into the window mill that provides a means
to apply hydraulic pressure to a packer. The packer can now be set hydraulically,
without manipulating the drill string. The packer includes a rupture disc to prevent
accidental release. Once the packer is set, the window mill is released from the
whipstock by shearing down and then pulling off of the steel tube. Then the milling

process can be started.



5.9 ONE-TRIP MILLING SYSTEM

The one-trip milling, or window-cutting, system (Figure 7) is used to exit
casing efficiently and provide a window suitable for running drilling BHAsS, liners,
and completion equipment. The complete window is normally accomplished in one
round trip with drill pipe. In one trip, the starting cut is made, the window milled,
and a pilot hole drilled for the subsequent drilling BHA.

When run with a whipstock packer, and if whipstock-face orientation is
necessary, two electric-line runs are normally required. The first is to set the
packer, and the second is to determine the direction of the orientation key located
inside the packer. When run with a bottom-trip anchor, only one electric-line trip is
normally required. This is typically an electric-line gyroscope tool run through the
drill pipe and into a UBHO sub located above the milling BHA, with its internal
key previously lined up with the whipstock face. The desired whipstock-face

orientation in this case is obtained by drill-pipe manipulation.
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Figure 7 - One-trip window-milling system
When using the bottom-trip anchor, if an MWD tool is available and the
hole angle is 5° or greater at the kickoff point, the use of electric line can be
completely eliminated. Instead, run the MWD tool in place of the UBHO, with its

tool face previously lined up with the whipstock face. Pump flow through the



MWD tool then will provide the whipstock face direction at the surface. In this
case, only one drill-pipe trip is necessary to run in, orient, and anchor the tool; mill
the window; and drill the pilot hole, making it the most desirable method when
applicable.

Unlike conventional and two-trip systems, the one-trip milling system can
start, mill, and ream the window without requiring a change in BHAs. A
preliminary “starting-mill” run is not required. The result is a complete, full-gauge
window in one milling trip. The one-trip milling system can be used with most
currently available anchoring systems.

5.10 COILED TUBING SIDETRACKING

Coiled tubing drilling can be used when it is not economically feasible to
utilize the main platform rig or mobilize a drilling rig. Advances in seismic and
reservoir modeling are also helping to target smaller pockets of oil, further
enhancing the economics of coiled tubing use. One of the operations essential for a
successful and cost-effective coiled tubing sidetrack is the casing exit, discussed
next.

5.11 CASING EXITS

Coiled tubing casing exits do not require the well to be killed and can be
conducted in underbalanced conditions. The operation uses the existing completion
to produce the well, including safety valves. In addition, smaller volumes of
drilling fluids are required, and little formation damage is caused.

Currently, two coiled tubing casing-exit methods exist, which depend on
the completion configuration; through unrestricted monobore completions and
thru-tubing casing exits.

The monobore whipstock, also referred to as an in-tubing whipstock, can
be set inside the tubing or in a monobore liner and the sidetrack performed by
milling a window in the liner or through the tubing and outer casing. This method
uses a traditional combination of packer and oriented- whipstock ramp. By

contrast, the thru-tubing whipstock (Figure 8) is run through the tubing, and the



whipstock is set in the larger casing or liner below it. It has no packer, allowing it
to be set in a single trip.

The sidetrack is usually performed in a single milling run using a tungsten
carbide or diamond window-milling assembly.

Both systems have been used successfully in a range of applications, with

the whipstock deployed on either coiled tubing or electric line.

- |

Figure 8 - Thru-tubing whipstock system
6. Improvement sidetracking technologies
Ways of the sidetrack construction technology improvement have been
suggested. The necessity of increasing the diameter of the sidetracks and change in
the construction of the first wells has been proved. The impact of casing

perforation methods of productive formation on cement stone safety have been



assessed and abrasive jet perforation (AJP) has been offered as a gentle method of
casing perforation. Sidetrack drilling from previously drilled wells is among the
most promising methods of the well reconstruction. This method allows drilling in
the oil- saturated deposits. It is becoming increasingly important as a method of
enhanced oil recovery with different state-of-the-art navigation equipment, reliable
hard-wearing rock-breaking tools, drilling technologies and accessories.

However, satisfactory quality of sidetrack construction from previously
drilled wells has not been provided, as such technology is not properly developed.
That is why, its improvement is vital, and it can be realized with the following
technical and technological solutions [1]:

1.Changing the sidetrack design.

Small diameters of sidetrack account for a thin cement sheath in the bore-
hole annulus of sidetrack, which reduces the cement sheath integrity and
durability; there is a danger of a complete contact deficiency of the cement stone
between the casing and wellbore walls, the effect appears especially at extending
and reducing zenith intervals, and the cement stone can be destructed by casing
perforation.

The 4 7/8" bit is used for drilling sidetracks from the 5 3/4" first well
casing, and 4" — for sidetracks. Thus, there is 7/8" gap for cement slurry.

The majority of earlier drilled wells (about 85 %) were constructed with 5
3/4" casing string in Perm region. A similar situation is in other oil regions of
Russia. The required quality cannot be achieved by the traditional casing
technologies in these conditions. To increase the sidetracks diameter is possible
with bicentric bits. In that way, 5 3/16" well can be drilled with a bicentric bit from
5 3/4" casing string.

We deem it necessary to change the design of the first well and thereby
obtain the possibility of sidetrack construction with a larger diameter in the future.
In total, it is possible to use a 7" casing string for the well that was drilled with a 8
1/2" bit without changing the well design, instead of 6 5/8" and 5 3/4" casing

strings. This diameter replacement does not lead to a substantial increase of the



well construction cost, because surface casing and intermediate casing are the
same; moreover, bit diameters for each casing string are not changed.

Thus, a 6" bit for drilling a sidetrack with 4 1/2" casing string makes 3/4"
gaps on each side, and the use of the same bit with 4" casing string makes 1" gaps
on each side. Moreover, a 7" casing pipe for the first well provides a "reserve"
diameter, and also allows using the well safety valve during well operation, which
excludes the necessity to kill a well during workover.

Furthermore, implementation of the proposed technological solutions will
improve the quality of 7" casing string cementing, enhancing the upstream speed
by 2 times without increasing the number of cementing units, as well as reduce the
risk of complications and accidents, both during sidetrack drilling, its cementing
and operation.

2.Increasing the strength of the cement stone [2].

Addition of ultrafine mineral supplement to cement slurry is the most
promising method to increase the strength of the cement stone that meets the
conditions and technologies of well cementing. The floured mineral supplements
can actively participate in the structural processes and fill the space between the
cement grains, thereby sealing the structure.

Laboratory tests were conducted with the following mineral supplements:
silica flour (SF 0.05), diabase flour, metakaolin (MetaCem 85C), microsilica
suspension (MS-85), and fine silica powder (FCS).

Tests were conducted with oil-well portland cement 1-G with high sulfate
resistance (SCP Limited liability company). The mineral supplements were added
into the cement at about 1, 1.5, 2, 3, 5, 7, and 10 % of its weight. The cement stone
strength tests were conducted on 20*20*80 mm prism samples which had been
maintained at 75 and 158 °F in a bath of fresh water, after 24, 48 and 72 hours.
The cement stone strength was determined by the test results as the average of the
three best results out of the four (table).

The mineral supplements effect on the cement stone strength was revealed

according to the laboratory work. The cement stone with 5 % fine silica powder



has the best strength characteristics for low temperatures (75 °F). Moreover, the
cement stone with 10 % fine silica powder has the best strength characteristics for
moderate temperatures (158 °F). This mineral supplement participates in the
structural processes and forms the fine texture which significantly increases the
strength of cement stone.

Changes in cement stone strength relative to the base structure at the

optimum mineral supplement concentration

The supplement Temperature, °F The supplement ratio, % |Strength increase, %
Silica flour 75 1 8.2
158 2 23.7
Diabase flour 75 15 -0.6
158 1 10.9
Metakaolin 75 7 21.4
158 10 22.6
MS-85 75 10 10.1
158 3 9.1
Fine silica powder 75 > 39.1
158 10 50.4

3.Using gentle perforation methods, which excludes high pressure on the
cement stone [3].

The cement stone safety depends very heavily on the choice of casing
perforation methods, because of high pressure on the casing string and cement
stone during the process. So it is necessary to apply gentle casing perforation
methods and enhanced oil recovery of reservoirs avoiding the possibility of cement
stone destruction. The standard jet perforation method is not acceptable for
sidetrack casing perforation as it causes a very high pressure of 70—-100 MPa in the
perforation interval and in the range of 50 m above and below it. Due to so high
pressure the casing string diameter increases and a thin cement ring is destructed so
that contact density between the casing string and cement stone is broken. The
latter is due to the elastic properties of casing string, i.e. restitution, but the cement
stone does not possess such properties, so it is destructed during jet perforation. As
a result, channels between the cement stone, casing string and the well walls are
formed, which leads to the behind-the-casing flows; water enters the hole from the
underlying water saturated formations, because of the lower formation water

viscosity in comparison with the oil one.



In order to avoid high pressure pulses during sidetrack casing perforation of
productive layers abrasive jet perforation or other alternative methods are
suggested. The former has the following advantages: 1) creating new percolation
paths by reducing the stress state of bottomhole formation zone; 2) increasing
filtration area 2-8 times compared to other casing perforation methods,

3)recovering potential rates of the oil production well and a significant
increase of the main injection wells stimulation methods effectiveness.

To sum up, suggested technical and technological solutions will provide

durable wells’ cement stone, increase interrepair time and enhance oil production.



3akiloueHue

B pesynbrare BBIMOTHEHHOW PaOOTHI OBUTM BHIOPAHBI OCHOBHBIC METO/IBI,
KOTOpbIE Ha TEKYIIMA MOMEHT MPUMEHSIOTCS WM MOTYT NPHUMEHSTCS Ha
MECTOPOXJACHUM B KayeCTBE MEPOINPHUATHH TO YBEIWYEHHUIO JOOBUM Ta3a Hu
ra3oBOT0 KOHJEHCaTa. JTO MPOJyBKa CKBAKUH HA TOPU3OHTAIBHYIO (PaKelbHYIO
ycTtaHOBKYy kycta (I'®Y), 3ape3ka OOKOBBIX CTBOJIOB U IIpeiiaraeMbli
peanu3yemblii B OyAyIieM METOJ 3aMEHbl KOJIOHHBI HACOCHO-KOMITPECCOPHBIX
TpyO Ha IBYXpsAAHbIN TUT (KOHLIEHTpUUECKas TU(ToBas KOJOHHA).

B pesynbraTe nccienoBaHusi METOa MPOJYBKU ObLT CAENaH BBIBOJ O TOM,
YTO JAaHHOE MEPOIPHUATHE XAPAKTEPU3YETCs HECTAOMIBHBIMU OTOOpaMU rasza u
SBJIIETCS JIUIIb BPEMEHHBIM DEIICHUEM MPOOJIeMbl CaM03aJJaBIMBaHUs CKBAKUH
(pabota ckBaxkuHBI B muiekd coctaBiser 2-3 OHS B CpPEAHEM), MOCJIE YEro
JKHIKOCTh CHOBA HaKaIUIMBAaeTCsI Ha 3a00e 1 o0 neout curmxaerca Ha 20-30%,
MIOCJIE YETO B PE3YJIbTATE CHIXKCHUSI TEMIIEPATYPBI THPAT OTKIAABIBAETCA 110 XO1Y
raza B HKT, nmubo Ha ycTbe CKBaXKMHBI, 00pa3ysl TMApaTHYIO0 NpoOKy. JlaHHas
polielypa MOBTOPSIETCS C 3aTPaToOl BPEMEHH, YEIOBEKOPECYPCOB U MHTHOUTOpA
ruaparooopazoBanus. Takxe MoO0UYHBIM 3P(HEKTOM TaHHOTO METOa SBIISIETCS TO,
4YTO B pPE3yJIbTaTe€ CO3JaBa€MbIX YACThIX BBICOKMX JEMPECCHil Ha TuiacT, 3a00i
CKB)KHMHBI Pa3pyIIaeTcsi, HAUMHAETCS TIECKOMPOSIBICHUE BILIOTh O OCHIITKU 32005
C MOCEAYIOIIUM BBIBOJIOM CKBXKHHBI B peMOHT. Clie/lyeT 0TKa3aThCsl OT JAHHOTO
METO/Ia B MOJIb3Y HHBIX MEPONPUITHH, UMEIOIINX Oosiee 3 (PEKTUBHBIN pecypc.

BypeHnne OOKOBBIX CTBOJIOB MPH KaueCTBEHHOM IMPOEKTHUPOBAHUU ceiluac
ABJsIeTCS Haubosiee BBICOKOI(P(HEKTUBHBIM METOJIOM I CKBAXXUH C HU3KUMU
tepmobapudyeckumu mapamerpamu. B BKP mpuBenensl ocHOBHBIE MOjenH
aHAJIMTUYECKOro pacuera 3(PQPEeKTUBHOCTH MAHHOTO MEPOIpPUATHs, MoAoOpaHa
HaunOosee moaxozsmas (box-shape moxens Babu u Odeh) mis Tekyiero oobekTa
uccienoBanust (M HI'KM). IIpoBenena anpobariust MeTo1a Ha OJTHOM M3 CKBaKUH-
KaHauaaToB. B pe3ynbTaTe nedut npu padorte B nuieid Bo3poc B moaTopa pasa u
coctaBun 195000 m3/cyr. Omnako HauOosiee BaKHBIMH TapaMETpPaMH CTOUT

BbIICNIUTH JAaBieHre U temiepatypy. o 3BC ckBaxxuna He Moria paboTaTh B



nuiei¢ B BUIY €€ MOCTOSIHHOTO THIPAaTHOTO pekuma paboTsl (Temmepatypa 8-10
C), a Huskoe napineHue (MeHee 60 aTM) HE MO3BOJISUIO paboOTaTh €l B OOIIMi
ra30cOOPOYHBIN KOJIJIEKTOP C COCETHMMHU CKBakMHamu KycTa. [locie nmpoBeneHus
3bC tepMmobapuueckue napamerpsl Bozpociu: temmneparypa 24 C u naBinenue 75
aTM, YTO TMO3BOJIMJIO BHOBBH €€ 3aIllyCTUTh B JKCIUIyaTaluio ¢ 0Oojee BBICOKHM
CYTOYHBIM J€OUTOM. DKOHOMHYECKAasi OIEHKA JAHHOTO MEPOIpUsATUs Jaja
NOJIOKUTENbHBIA  pe3ynbTaT: 3bC oOKymaercs B mepBbId TOA  IOCIE  €ro
nposenenus. UYTC cocTtaBui Ha KOHEIl YETBEPTOro KBapTaia S4MiH pyOsei.

B kadectBe 3ameHbl croco0a NpoayBKH CKBaxuH Ha ['®Y mnpemnoxeH
METOJI CIIyCKa B CKBA)XKMHY KOHIIEHTpUYECKOM JM(TOBOM KOJOHHBL. B pabdote
CMOJIEJIMPOBaHa OJHA U3 CKBA)XKMH MECTOPOXKIEHUSA C ycTaHOBIeHHOU B Hel HKT
114mMM. B HacTosimii MOMEHT Ha HEWl mepuoauyecku (pa3 B JIBOE CYTOK)
IPOBOJATCA  MPOAYBKM I ee  3Kciuryatauuu. Ilpemmaraercss  cmyck
nononuutenbHoi HKT nuamerpom 60MM B KauecTBE LEHTpajIbHOW JM(TOBOU
KOJIOHHBI JJI1 OYMCTKHM 320051 CKBaKMHBI OT HAKOIMUBILEWCS XKUAKOCTU. Mojeinb
1acT-3a001-CKBaKMHA-yCcThe TocTpoeHa B [10 PipeSim ¢ y310Bo#i Toukoi Ha
3a0oe. B pesynprare pacueToB OBUIO BBISBIEHO, uTo mnpumeHenue [[JIK
auamMeTpoM 60 MM TMO3BOJMT MOJHOLICHHBIM BBIHOC KAmNeJIbHOM KUAKOCTH, a
oOmuit 1e0uT raza 0e3 KUIKOCTH Mo KojoHHe cocTaBUT 125000 m3/cyT. [laHHbIiM
METOJ] HE TOJBKO MO3BOJISET yBeAuuuTh 1e0uT Ha 10000M3/cyT, HO caMoe riIaBHOE
CTaOMIM3UPOBAaTh OTOOPHI raza 0e3 MPUMEHEHHS NPOJIYBKU, 0€3 MPOCTOEB H
MOCTOSIHHBIX CO3/IaBa€MbIX IMEpPEenajoB JIENPECcCMid Ha IUIacT, YTO MPOIJIUT
HKCIUTyaTAllMOHHBIA TEpUOJ CKBRXHHBI MPU HOPMUPOBAHHOM pEXKUME €€

TCXHHUYCCKOI'O O6CJ'Iy}KI/IBaHI/I$I.



