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Beenenne

Cpeny reoioro-TeEXHNHECKMX MeponpuaTun (I TM),
OCYLLECTBNSIEMbIX B MPOLIECCE SKCMyaTaumm
MECTOPOXAEHW, HAXOAALLMXCS HA MO3OHMX CTaansX
pa3paboTKM, OCHOBHYHO YaCTb COCTABAAT PEMOHTHO-
N30NALMOHHbIE paboThl (PVP) B 406bIBAOLLMX U
HarHeTaTeIbHbIX CKBaXKMHAX M paboTbl MO OCBOEHMIO,
nMoaaEP>KaHNIO U YBENNHEHNIO MPUEMNCTOCTU
HarHeTaTebHbIX CKBaXKMH. OTO 060CHOBLIBAET
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Introduction

Among the Geological and Technical Works (GTW) carried
out in the process of ailfield operation at their latest

stages of development, the main part of these operations
comprises Repair-and-Insulation Works (RIW) on production
and injection wells for the development, maintenance and
improvement of well-injection capacity. The aforementioned
details establish the feasibility for development of a logical
design for the selection of candidate-wells for RIW. Most
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LIeNnecoobpasHOCTb PaspaboTkm anropuTMoB nogdopa
CKBaXXWH-KaHanaaTos ans PUP. BOAbLUMHCTBO OTAENBHbIX
['TM npoBoauTcs B HEBOSbLLIVMX 06 bEMAX, HEKOTOPbIE

13 HUX OCYLLIECTBNSAKOTCSA B YCNOBUAX Pa3paboTKm
KOHKPETHbBIX MECTOPROXXAEHWI, SMN30QNHECKM.

[MNnaHupoBaHne obbemoB [ TM npexkae Bcero

[OOIMKHO NCXOOUTb U3 VX HAa3Ha4eHWs — obecrneveHmne
3annaHNpPOBaHHbIX YPOBHEN BbIpabOTKM 3anacoB HeddTu 13
MPOOYKTVBHbIX MaCTOB, BbINOMHEHWE 3a4aHWA MO 400bIHE
HedTI, a TaKKe peLLeHne BONMPOCOB OXPaHbl Heap w1
OKPY>KatoLLIEN Cpedbl.

MHorve HedhTsaHblE MECTOPOXKAEHMS, HAXOOALLMECA

Ha NO3AHNX CTaaMsIX Pa3pPaboTKK, XapaKTEPU3YOTCA
3HAYNTENBHOWN TEKYLLIEN BbIPabOTKOW 3anacoB, BbICOKOW
0BBOOHEHHOCTBIO MPOAYKLIAM 1 BOMBbLUMM HYACTIOM
HepaboTatOLLMX CKBaXKMH. DDIEKTMBHOE NPOBEOEHNE
KannTasibHOro peMoHTa CkBaxkuH (KPC) B 3TX yCnoBumsx
MO3BOJISIET 3HAYUTENBHO CHU3UTb TEMMbl ECTECTBEHHOIO
nageHnst obbIYM HEDPTU MECTOPOXKAEHWA U MONYYUTb
3HAYMTENBHYIO NPKBLINL. Ocoboe mecTo B KPC
3aHnmatoT PVIP.

B npownom PUP cBoannnCh K yCTaHOBKE LIEMEHTHbBIX
MOCTOB B0 3aKayvke NOMMEPOB. [ NaBHOW MPUHMHON
nocnenoBaTtesbHbIX Heyaa4 B MomnbiTkax 60pbobl ¢
BOJOMPUTOKaMU ABANIOCH HEAOCTATOHHOE NOHUMAHWE
BO3H/KAIOLLMX MPOBSEM U1, Kak CNeaCTBUE, MPUHATUE
HenpaBWIbHbIX PeLLeHW. YenelwHoCcTb PUP BO MHOMOM
onpepenserca (puc. 1):

1 NpaBWIbHbIM

BbIOOPOM CKBaXKUH ! NpasunbHbI BBIGOP
ansa nposeaenna PVIP n CKBa)XXMH-KaHAWAATOB
Ka4eCcTBOM Ha nposeaeHue PUP
MPOBOAVMBIX reoJIoro- Correct Selection of
reothnsnN4ecKInX Candidate-wells for RIW

1ccnegoBaHun

(]

CKBaKUH; §

2 NMPaBU/bHbIM BLIGOPOM S
TexHonorum PUIP; @
3 MPaBUIbHBIM BbIGOPOM i!;
COOTBETCTBYHOLLIErO o
N3ONALMOHHOTO 5
marepuana. 2
(&)

>

VIckntodeHne nnm
HeOOoOLIEHMBaHNE
3Ha4YeHNA 0gHOro

13 3TVX haKTopPOB
CHIXaeT yCnewHOoCTb

of the individual GTW are carried out in small volumes,
some of them rarely performed in the conditions of the
development of certain oilfields.

Planning the scope of the GTW to be carried out must
be based firstly on their purpose — ensuring planned oil
production levels are achieved from productive strata and
planned targets for oil recovery, and must also resolve
health, safety and environmental protection problems.

Many oilfields, in their late stages of development, are
characterised by a significant current recovery of reserves, a
high degree of water cut from well production and a significant
number of non-working wells. Efficient Well Work-Over (WWO)
in such conditions allows a significant decrease in the natural
decline of oilfield production and results in high profits. RIW are
a special major part of WWO.

Until now, RIW were limited to the installation of cement
plugs or polymer injection. The main reason for the
successive failures in the solution of water inflow problems
was the insufficient understanding of the problems, leading
to the wrong solutions.

The success of RIW largely depends upon the
following (Pic 1):

» The correct selection of wells for RIW and the quality of
Geological-Geophysical Methods of Studying Wells (GSW);

» The selection of RIW technology;
» The selection of appropriate insulation materials.

MpaBunbHbIY BbIGOP
TexHonoruv anA
nposeaeHusa PUP

Correct Selection of
RIW Methods

Bbi6op
COOTBETCTBYHOLLErO
M30NALUOHHOIO
matepuana

Selection of Appropriate
Insulation Material

BCEro MEpPOonpUATUS No
nnaHpoBanuto P/IP.

B naHHon cTatse aBTopb!
nocTapancb 0600LLNTL
3TW Nokazartenm
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Pic.1 Factors identifying RIW Success
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YCMELLHOCTN, C Y4ETOM KOTOPbIX MAaHMPYKOTCS BCE
PVIP. Oaxxe oTpuruatensHbii pe3dynbTaT Npy PELLEHNN
MHOMOaKTOPHbIX 3a4a4 SABNSETCA PE3YNbTATOM,
TPEOYIOLMM aHann3a, AopaboTKM, SKCNEPUMEHTA.

AHanu3 reonornyecKomn u
TeXHonornyecKon ycnewxocty PUP
NnaHnpoBaHne PVIP Bkno4aeT:

— orpedesieHvie MHTEPBAasIOB HErePMETUHHOCTY 06CaaHbIX
KOJTOHH U/ LIEMEHTHOTO KaMHs;

— 060CHOBaHE NMoadopa CKBAXKNH-KaHOWOATOB /19
nposeaeHVa PUP ¢ 1cnonb3oBaHeM pasinyHbIX METOO0B,
KOTOPbIE B 60SIbLLEH YaCTV OCHOBaHbI Ha YCTAHOBIEHN
MPUYUH OBBOOHEHS:

» OrpeaesneHne HecoOTBETCTBYA AebuTa HedhT 1
coaepKaHns Bofibl B MPOAYKLIMN CKBaXKMHbI (CTEMEHb ee
00BOOHEHNSI);

» OLieHKa HeCOOTBETCTBUA MPOOYKTUBHOCTU XapaKTepy
HaCbILLIEHHOCTW SKCrulyartnpyemMoro rnnacrta v gp.;

— MPOBEAEHNE TEXHUKO-3KOHOMNHECKOrO 060CcHOBaHMA PP,

— BbIMOHEHME CepUN MPAMbIX ME0SI0r0-re0U3UHECKIX
NCCRenoBaHni Mo BbIGPaHHBIM CKBaXKMHAM C LIeSTblo
orpeneneHys:

» MPOGUIA 1 COCTaBa MNPUTOKA XXUOKOCTU U3 MacTa B
HEDOHTAHPYIOLLIX CKBEDKMHAX;

» VIHTEPBaIOB MepeToKa Bodb! 1 Ap.;

— HENOCPEACTBEHHO camo nposeaeHne PUP (n3onaums
OTAENBbHBIX 3aBOAHEHHbIX MN1aCTOB/MPOCOEB, MMKBUAALINS
MEPETOKOB BOAb! 38 KONTOHHOM 1 HErepMETUHHOCTU
06CaaHbIX KOTOHH C MPUMEHEHEM COBPEMEHHBIX
TEXHONOMI 11 060PYO0BaHNS, & TaKKe Ka4eCTBEHHbIX
TaMMOHAKHBIX MaTePUASIOB: LIEMEHTHbBIX PACTBOPOB CO
creumanbHbIMA XUMMHECKIMIA JOBaBKamMK1, CMON UOPYIAX
N30MPYIOLLIX KOMMOSWLIAI);

— WaasLLYyO penepdopauyio HedhTeHAChILLIEHHbIX
WMHTEPBASIOB M N1ACTOB Noce nposeaeHua PUP;

— MPOBEOEHME KOMIMIIEKCA FE0UBNHECKIX U
MAPOANHAMUHECKIMX UCCME0BaHNI MOCAE BbIMOHEHNS
paboT, MO3BOSAOLLErO MNOSYHUTb CBEAEHWS O KA4ECTBE
npoBeaeHHbIX PUP, MHTEHCMBHOCTY paboTbl MHTEPBAIOB
NJacToB, COCTaBE MPUTOKA, MPOAYKTUBHOCT CKB2XKVHbI U
PUNBTPALMOHHBIX XapaKTEPUCTVIKAX MNacToB;

— 13bupaTenbHYHO FyDOKOMPOHNKAIOLLYIO penepdopaLmo
HM3KOMPOAYKTUBHbIX U HEPabOTatOLLIX NHTEPBASIOB,
NMPUMEHeHMe OpyrX METOAOB BO3AENCTBIS Ha
NpU3abOoHYHO 30HY MnacTa. [Ans BbiSBIeHs (hakTopos,
HEraTVBHO BIMAIOLLMX HA TEKYLLIEE COCTOSHNE Pa3paboTKN,
Heobx0oaMMO MPOBECTN aHaNN3 BbINONHEHHbIX PVIP.

B naHHOM paboTe npeanaraeTcst MpoBecTy OLeHKy PP
Mo ABYM KJHOYEBbIM MoKa3aTensM, KOTOPble MO3BONSOT
OLIEHNTb NPaBNIbHOCTL BbIDOpAa CKBaXKVHbI-KaHaMaaTa
onst nposeaeHus PUP 1 ahdhexkTBHOCTb MpUMeHsieMon
TEXHONOMM: AOCTWPKEHME PACHETHOMO MPMpPOCTa
(reonormHeckast yCreLUHOCTb) M YCMELLHOCTb BbIMOTHEHS
PP (TexHomorn4eckas yCreLHOCTh).
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The omission or underestimation of even one link in the
chain of these procedures reduces the value and success
of the whole RIW planning process.

In this article, the authors have tried to sum up these
efficiency criteria on the basis of how all RIW are
planned. Even negative results are still results for

the solution of multi-factor tasks, requiring analysis,
experiments and follow-up.

Analysis of the geological and technological efficiency of RIW
RIW planning includes:

- identification of casing leak intervals or cement bond

- establishing the selection of candidate-wells for RIW with
the application of various methods, mostly based on the
identification of the reasons for flooding:

the identification of imbalance between the oil production
rate and the water ratio in well products (degree of
flooding);

the evaluation of imbalance between productivity and the
character of formation saturation of the formation under
operation, etc;

the RIW feasibility study;

the performance of the series of direct geological-
geophysical studies on selected wells with the aim of
identifying:

the profile and composition of liquid influx from the
formation of non-flowing wells;

the water cross-flow intervals, etc

RIW procedures (the insulation of separate flooded
formations/sub-layers, the elimination of water cross-
flows behind the casing and casing leaks with the
application of modern technologies and equipment, the
use of qualitative backfill materials: good quality cement
slurry with special chemical additives, resins and other
insulation compounds);

the sparing re-perforation of oil-saturated intervals and
formations after RIW;

geophysical and geodynamical studies on completion

of the works, which provide information on the quality

of the RIW performed, formation intervals work efficiency,
the composition of influx, well productivity and formation
filtration properties;

the selective deeply penetrating re-perforation of low
productivity and non-working intervals and the application
of other impact methods on the bottom-hole formation
zone.
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In order to identify the reasons which have a negative
impact on the current development, it is necessary to
analyse the completed RIW. For this work, it is proposed
to perform the evaluation of ROW on the basis of two-key
criteria, which make it possible to assess the accuracy of
the candidate-well selection and the effectiveness of the
technologies applied:

www.rogtecmagazine.com
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["eonornyeckas ycneLHoCTb

Aq
H.chakm
— E . 0,
G”_A 100 %, (1)
QH. ;mc!rmu
roe A‘fﬁ,gjm” - hakTn4ECKMI NPUPOCT HEPTH,
Mony4YeHHbIn NOCNe BbiBOAA
CKBaXKVHbI HA PEXUM, T/CYT;
qn,pa:.'lfem - paCYETHbIN MPUPOCT Mo HEdTK,

T/CyT;
- B paCHET y4acCTBYKOT CKBaXKUHbI,
KOTOPbIE BbIN COaHbl B PEXIM

® MPOLEHT YCMELLHOCTY BbINonHeHWs PP
(TexHonornyeckas ycneLuHoCTb)

Nuﬁm -(N

T, =
ye N

Heaph + Nx

-100 %, )

obuy ' x

- KOIMHYEeCTBO BbIMNOAHEHHbLIX PUP,

CKB.-Onepauu;

- KOSIMHECTBO HeyCreLHbIX/

Heka4ecTBeHHbIX PVIP, ckB.-

onepauuin;

N_ - ckB., HAXOASALLMECS NOL, CTaHKOM/
Ha BbIBOJE

rAe Noﬁu{

Heagh

eonorudeckas yCnelwHOCTb ONPEaensaeTcs YCIOBHbIM
MOPOroM reosIorMHECKOn 3PMEKTUBHOCTY (DOCTVKEHMEM
pacyeTHOro NpupocTa Aebuta), 0byCNOBNEHHbIM
OOCTOBEPHOCTHIO Fe0(DN3NHECKMX OaHHbIX U
CYOBEKTUBHBIMUN (hakTopamMm (MPaBUTBHOCTHIO PacHeTOB
OXMOaeMbIX MapamMeTPOB: Fe0OMMHECKOro NOTeHLMana,
06BOOHEHHOCTM 1 Ap.). KNtoYeBbIM 30eCh SBNAETCA
CIOBO «OXKNOAEMbIX», TaK Kak OHO OTPaXKaeT CTeMEHb
HEOMPEeQENEHHOCTN B OLIeHKe. Hipke 3TOM rpaHuLpl
pacyeT OXXMaaeMblx NoKasaTenen OLEHBAETCS Kak
HEKOPPEKTHBIN.

OueHka TEXHOMOMMYECKOWN YCMELLIHOCTY MPOBOAVMBIX
PVIP conmpsikeHa ¢ pagom TRYAHOCTEN, CBA3AHHbIX C
MHOroobpasremM 1 COXKHOCTBIO ABIEHWIA, BOSHUKAROLLX
Kak B pesynbrate PP, Tak 1 BbI3BaHHbIX MpUHHaMM,

He CBA3aHHbIMKW C HAMMW, HanpUMep 0b6BOAHEHNE
NJaCTOBOM BOOOW CKBaXKWH, PACMONOMEHHbIX B

YMCTO HEPTHAHBIX30HAX, MPWU OTCYTCTBUM B Pa3pese
BOAOHOCHbIX MACTOB UAN HAIM4Y1K B pa3pese
BOAOHOCHbIX M1ACTOB, HAChILLEHHBIX BOAOW, OTIN4aEMOM
OT BOAb! 3KCMyaTUpyeMoro nacta. TexHoorm4eckas
ycreLwHocTb PVIP noaTtBep»kaaeTca Kak reounsmnyHecKmim
ncecnenoBaHnsaMK nocne nposeaeHus PUP, Tak
napamMeTpamMy PaboTbl CKBAXKWNHbI NPV BbIBOAE HA PEXKVM.
Hanpumep, npy 06BOAHEHWN MNACTOBOW BOOOV CKBAXKWH,
PACMONOXXEHHbBIX B YACTO HEDTAHBIX 30HAX, NP
OTCYTCTBUM B pagdpese BOAOHOCHbLIX MAACTOB UM Mpw
HanM4Mn B paspese BOAOHOCHbBIX MAACTOB U OTINYAA
[06blIBAaEMOW BOAbI OT NNACTOBOM BOOb! 3KCMyaTUPYEMOrO
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» the achievement of design growth (geological success)
and the efficiency/success of RIW (technological efficiency);

Geological Success
+ _ AQunActua

Gwe =
o AQOunDesi

00 %, (1)

where AQnactual - actual oil production growth,
recovered after bringing the well into
stable operation, t/day;

AQuDesign - Design growth for oil production,
t/d;
* - with the allowance for the wells

brought into stable operation

Technological Success

T, = Noguy =Noes + N -100%, (@)
N obuy N x
where N,s, - number of executed RIWs,
well operations;
ey — NUMber of unsuccessful/poor
RIWs, well operations;
N - wells, under stable operation

X

Geological success is determined by a relative limit of
geological efficiency (the achievement of design growth),
depending on the reliability of the geophysical data and
subjective factors (the correct calculation of expected
parameters: geological potential, watering level, etc). The

key word here is “expected” because it reflects the degree

of uncertainty in the evaluation. A calculation of expected
parameters lower than this boundary is assessed as incorrect.

The evaluation of the technological success of performed
RIW is connected with a number of problems, identified by
the exclusive diversity and complexity of inter-conditioned
events resulting from RIW and events not connected with
RIW, such as oilfield water flooding of wells located in pure
oil zones, while there are no water-bearing formations

in the section, or if there are water-bearing formations in
the section and the water produced is different from the
formation water. The technological success of RIW will be
confirmed by geophysical studies on completion of the RIW
and by well operation indicators when the well is brought
into stable operation.

Based on the number of RIWs performed, it is possible to
assess the significance of RIW and the problems that occur.
A low RIW efficiency figure (Gad, Tadh) implies that it will be
necessary to reconsider the accuracy of the selection of the
candidate-wells and of the technology and composition of
the insulation materials, etc.

The GTW may be considered successful provided that
the operation mode of the well, when brought into stable

www.rogtecmagazine.com
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nnacta. TexHonornmyeckas ycrnelHocTs PUP
NOATBEPXKAAETCA Kak re0mUsNHECKMI UCCIe00BaHUSAMM
nocne npoeeneHns PVIP, Tak n napameTtpamu paboTsl
CKBaXKVHbI MW BbIBOAE Ha PEXUM.

Mo umcny BbIMOAHEHHBIX PVIP MOXXHO y»xe CyauTb O 1X
3HAYMOCTU 1 NPoBnemax, BO3HUKAIOLLMX MPUPEMOHTAX.
Huskas reonormyeckas n TeXHONOr4eckas yCreLHOCTb
CBMOETENBCTBYET O HEMPABUIBHOM BbIOOPE CKBAXKWH-
KaHOVOATOB, TEXHOMNOMMM, COCTaBa U30NALIMOHHBIX
Marepuasnos 1 T.A.

['TM MO>XHO MPU3HaTL YCMELLHbIM, ECIN PEXIM PabOThbI
CKBaXKVHbI MOC/Ee ero NpoBeaeHus ByneT peHTabeNbHbIM,
pacxofdpl Ha BbinonHeHve [ TM ByayT oKynaTbCsi B TeHeHne
MEXXPEMOHTHOIO Neprofa PaboTbl CKBAKUHDI.

Kak nokasbIiBaeT MpakTka PEMOHTHbIX PaboT, YacTb
PEMOHTOB 3aKaH4YMBaETCH HeyAa4HO (DEMOHTHbIE PaboThl
He 3aBepLUeHbl, He OCTURAKOTCHA MPOrHO3MPYEMbIE
TEXHOSIOMMHECKIE PEXMMBIPABOTLI CKBaXKUH U AP.).
Mpryemaonst HeyaaqHbIX PEMOHTOB pa3nnyHa 4s
pa3nn4HbIX [ TM (B 14a CTHOCTW, NPV CMEHe Hacoca [0S
yCMeLIHOCTM paboT cocTtaBnseT ot 0,95 o 1).

[NpennoxxeHHbI MeTon, aHam3a PP no3BonsieT HarnaaHo
NPOLEMOHCTPUPOBATL YenelHocTb PVP no nogpsagymkam,
npeanararoLLM Te UK TEXHONOMN, & TakKe BUAAM
BbIMOSHAEMbIX PaboT.

V1361paTenbHOCTb TaMMOHMPOBaHNSA BOAONPOBOAALLMX
KaHas10B 6y,D,eT onpegenAaTbCAa He TOJIbKO XMMNYECKUM
COCTaBOM BOAOU3ONSALIMOHHON KOMMO3ULMA, HO 1
HEepPaBHOMEPHOCTLIO ee MPOHUKHOBEHVIA B HedbTe- U
BOOOHACbILEHHbIe NMHTepBaJibl 3a CHET BA3KOCTN,
MNOTHOCTY hiromnaa U NPOHULIAEMOCTW MOPOAbI, a
TakXKe HEKOTOPbIMN TEXHOOIMMHYEeCKMA 0CODEHHOCTAMM
0BpaboTKM 1 3KCMyaTaLym CKBaKMH.

[MpropUTETHLIM (HaKTOPOM A1 BbI6Opa TEXHONOMN

1 TAMMOHVIPYIOLLIErO MaTepunana aBseTca Xxapakrep
006BOAHEHUA CKBaXXMH. 1o gaHHOMy thakTopy PUIP MOXXHO
pas3nennTb Ha cneagyolime suabl [1]:

JIMKBMAALNSA 3aKOSTIOHHbBIX MEPETOKOB, Kak C

» JIMKBUOAUNA 3aKOJIOHHbLIX MepeTOKOB Kak C BbllLe-, TaK A
C H>KenexxalLLmx BOAOHOCHbIX M1acToB;

» OrPaHMYeHMe NMPUTOKa NMOOOLLBEHHbIX BOL, (3a1eXKn C
NOACTMNAIOLLVMI NOAOLLBEHHbIMU BOAAMM);

» JMKBMOAUMS MPOPbIBa NACTOBbLIX M HArHETAEMbIX BOA,
no Hambosee NPOHULIAEMbIM MPOCOAM BHYTPU
HedTAHON TONLW;

» MOBbILLIEHNE HEDTEOTAAUM MPOAYKTUBHbBIX MNacTOB
3a CYET BblpaBHMBaHWA MPOPUIS MPUEMUCTOCTY B
HarHeTaTesbHbIX CKBaXKUHAX;

» BOJOV3ONALWMOHHbIE PaBOoTbl, MPOBOAVIMbIE
B JOObIBAOLLMX N HArHETATESIbHbIX CKBaDKUHAX
O0HOBPEMEHHO;

www.rogtecmagazine.com

operation, is cost-effective and the expenditure for GTW
evens itself out during operation between overhauls.

Experience of repair works shows that some repairs fail
(repair works not completed or the forecast operating
practice of wells not achieved, etc). This being said, a
proportion of failed repairs varies for different GTW, in
particular when replacing a pump. A percentage of work
success is 0.95 to 1 and, when performing RIW, it is
possible to calculate the percentage of RIW success, etc.).

The proposed method of RIW analysis gives a clear
demonstration of RIW success not only for subcontractors
offering various technologies, but also provides a
breakdown on the basis of various types of work.

The selectivity of the backfilling of water supply channels
will be determined not only by the chemical content of the
water insulation composition, but also by the variations

in the penetration of water insulation material into oil and
water, saturated intervals due to viscosity, density and
permeability and also due to some technological specifics
of treatment and well operation.

The priority for selecting technology and backfilling material
is well watering. Based on the character of well watering, it
is possible to divide RIW into the following types [1]:

» elimination behind-the-casing flows from the top and
bottom of the water-bearing layers;

» limitation of bottom water influx (deposits with bottom
waters);

» elimination of influxes of embedded and injected waters
through mostly permeable layers inside the oil section;

» improved oil recovery from production formations by
means of conformance control in injection wells;

» water insulation works, carried out simultaneously in
production and injection wells;

» shutting down reservoirs (the requirement for this type
of RIW occurs in wells where there are several formations
under operation simultaneously);

» eliminating casing breakdowns;

» switching wells to lower layers/horizons, temporary well
preservation and well abandonment (to be carried out in
compliance with current regulations on switching wells to
other horizons, temporary preservation and
abandonment).

Furthermore, the following factors affect the selection of
RIW technology and backfiling material:

» the specific geological structure of the oilfield and
formation;

» the geological-oilfield specifics of formation, exploration
conditions, etc;

» the well structure, technical condition, available surface
and subsurface equipment, etc
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» OTKJTOHEHWE OTAeSbHbIX M1acToB (HE0BXO0AMMOCTb
npoeeneHnsa gaHHoro suaa PVIP Bo3HMKaeT B
CKBaXKMHaX, OAHOBPEMEHHO SKCMIyaTUPYHOLLINX
HECKOJTbKO MacToB);

» NNKBOAUNA HapyLLJeHl/IM obcaaHbIX KOTOHH;

NepeBOn, CKBaXKNH HA HYDKHME MNaCTbl/FOPU30HTDI,
BPEMEHHasA KOHCEPBAaLWS 1 NIMKBUOALMS CKBKMHBI
(ocyLLeCTBNAETCA C LENCTBYIOLLMM MOSIOXKEHVEM O
NopsaKe NMepeBOfa CKBEXKMH Ha Opyrie ropu30HTHI,
BPEMEHHOW KOHCEepPBaLMN U NIMKBUOALMN CKBEDKUH).
Kpome Toro, Ha BbIbop TexHonorum PUP u
TaMMOHMPYIOLLIEro MaTepuana BINSKOT Crieaytowme
dhaKTopb!:

OCOBEHHOCTU re0IOMMHECKOro CTPOEHWA
MEeCTOPOXOEHUS, NnacTa, COBCTBEHHO O6beKTa
BO30ENCTBUS,

re0sIoro-NPOMBICIIOBbIE XaPaKTEPUCTUKM
MECTOPOXOEHWS, MacTa, yCnoBus pa3padboTkn 1 T.4.;
KOHCTPYKLMSA CKB2XKMHbI, €8 TEXHNHECKOE COCTOSAHNE,
MMetoLLIEECH NOA3EMHOE U Ha3eMHoe 060opyaoBaHVe
n ap.

>

4

>

v

>

4

>

4

C y4eToM yKasaHHbIX hakTopoB paspabaTbiBacTCs
COBCTBEHHO TexHonornsa npoeeneHus PUP u
nonbupaeTcs Hanbosee NoaxoadaLLas K HUM peuenTypa
N30ALMOHHOM KOMMO3ULIMK.

Taknm 06pa3omM, ECIM OPUEHTUPOBATLCA Ha
060CHOBaHVe HEOOXOAMMOCTU 1 YCTAHOBIEHNE

Braa PVIP 6e3 yTouHeHNs MeToAa 1 TEXHOMOTUM MX
NPOBEAEHMS, TO 3a4a4y MOXXHO  PELLNTb,Da3npyACh
Ha cBedeHNAxX BaHKa OaHHbIX,CO30aHHbIX OS9 nogcyeTa
3armacoB 1 aHanmM3a pa3paboTKN MeCTOPOXAEHN.

LlenecoobpasHocTb npoeeaeHust PVIP B nepsyto
oYepenb 3aBUCUT OT OOLLEro COCTOSHNA 1

9P PEKTUBHOCTY CUCTEMbI Pa3paboTKM Ha
y4acTKe 3anexu (MectopoxxaeHus). B HacTosLlee
BPEMSA UMEETCA MHOXECTBO METOL0B/KpUTEPUEB
BbIbOpa MOTEHUMAaNbHBIX CKBaXKUH-KaHOUOATOB
ona npoeseaeHus PUIP (cM. Tabauuy),Kaxxapii n3
KOTOPbIX UMEET CBOW NPENMyLLeCTBa NHEOOCTATKM.
Vicnonb3oBaTb NuLlb OOVH METOL/KpUTEpUn Npu
nnaHnpoBaHun PVIP 6b110 6bl HeEMpaBubHO,
MOCKOJbKY KaXKObI 13 HUX ABASETCS OMOPHbIM
NHCTPYM EHTOM B OTOOPE CKBaXKMH 13 BOMbLLIOO
MaccuBa faHHbIX 1 TPebyeT B JanbHenwem
0EeTaNbHOro MOCKBAXXMHHOMO MPOCMOTPA.

Mpu paspaboTke anropUTMOB OMpPeaeneHns
noTpebHocTM B NpoBedeHnn PVIP B 0obbiBaroLLyX

N HarHeTaTeNbHbIX CKBaXKMHAaX CTaBUINCL 3ada4um
BbISIBNIEHWS MOTPEOHOCTM B YKa3aHHbIX paboTax B
uenom. Bbibop »ke TexHonornn nposeaeHnst PVIP B
YCNOBUSX pa3paboTKn KaxkOoro KOHKPETHOMO nnacTa
OCYLIECTBASIETCA OTAENBHO C YHETOM Takux hakTOpOB,
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Based on the specified factors, a technology for RIWs is
developed and the most suitable insulation composition is
selected.

Therefore, if guided by the establishment of the necessity
and the requirement to identify the type of RIW required
without specifying the method and technology, the task
may be resolved on the basis of the information in the
database for calculating reserves and analysing oilfield
exploration.

The advisability of RIW will depend firstly on the general
conditions and the efficiency of the exploration system in
the oilfield. To date, a great number of methods/criteria for
selecting potential candidate-wells for RIW (see Table 1)
have been developed, each of those methods having its
own advantages and disadvantages. It would be wrong

to use only one method for planning RIVV, since each
method is a support tool for the selection of wells on the
basis of a large amount of information and requires detailed
examination well by well.

When developing the algorithm for identifying the RIW
requirement for production and injection wells, tasks

were set up to identify the general requirements for
specified works. However, the methods for work in the
development conditions of each individual formation are
selected separately, allowing for such factors as experience,
equipment, the level of WWO service, the availability of the
required materials, etc.

For fast decision making, a simple, user-friendly procedure
is needed which would not require time and complicated
calculations. It should be borne in mind that when wells
are selected a calculation of well potential is carried out
(for lowering a standard-sized pump), the assessment of
watering (one of the most difficult parameters in planning
RIW) and a feasibility study.

To a greater degree, the methods/criteria for selecting
candidate-wells are based on the following:

» the comparison of their development parameters with the
condition of a reservoir's management in general;

» the application of validity criteria, taking into account the
geological-physical characteristics of the reservoirs, the
physical-chemical properties of the formation liquids and
gases, the exploration system and the reserve recovery
conditions;

» a study of the reasons for closing errors/reasons for
watering (Pic. 2).

In order to establish the type of RIW, the reasons for closing
errors must be identified, i.e. the reasons for well watering:
breakdown of casing, non-watertight cement ring, watering
of some intervals of production formation, etc. Watering
reasons may be identified on the basis of an analysis of the
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Candidate-wells
Selection Method

Express method for selection

Method Description

Advantages

Disadvantages

of wells for RIWs (nomographic
chart for selection of GTW)

Consistent pattern of RIW

The method is based on the identification of the
most important parameters, characterising the
condition of their development and oil reserves
production in comparison with the condition of the
development of the whole oilfield

1. Allows identification of measures for production
and injection wells.

2. Allows identification and specification of the
required set of measures and technologies for
stimulation of production and limitation of water
influxes.

1. Does not take into consideration relative
position of wells.

2. Applicable for spots of injection wells with

reacting mines

3. An addition to the principal method based on

course of closing errors

success distribution depending
on the “reserves-watering” wait
function (trend analysis)

The method is based on the statistical processing
of the success criteria of completed RIWs in
conjunction with the wait function to exclude the
most risky event options

1. Practicality and simplicity of application

2. |dentification of boundaries for successful RIW
3. Exclusion of risky scenarios at the planning
stage

1. Requires a statistical performance period on

the works performed earlier

2. Depends on the evaluation accuracy of the

development of maps of initial and residual
reserves.

3. The variable parameter location probabilities in

the possible ranges of waiting functions have not

been identified.

Express analysis of the stock
situation of oil wells.

Quantitative-qualitative evaluation of well
performance parameters over a period of time

1. A detailed approach to problem solution

1. A time and labour consuming analysis

Diagnostic technique for
waterways using a graphic
method

Calculation of RIW feasibility

Based on the correlation analysis of the watering
dynamics, production wells recovery of water and
liquid, and injection volumes for injection wells. The
water-oil ratio adds to the analysis

1. Allows identification of the main
reason for well or site watering without any special
studies.

1. This method is sufficient for the selection of wells
for RIW but not for the design of insulation works.

The method is based on the identification of a
group of wells with the prospect of water insulation
works (calculation of a feasibility factor) and rating
of the identified list of wells on the expected cost-
effectiveness of the works

1. Allows work with a large group of wells
2. Assumes that the rating of the
identified list of wells is based on the expected
cost effectiveness.

1. Depends on the evaluation accuracy of the
development of maps of initial and residual
reserves.

“Productivity— watering”
walit function (4,5)

A series of specified criteria for

Wells are selected on the basis of the specified
function of feasibility, taking into account the
level of surplus water influx and well production
potential.

1. Allows work with a large group of
wells during the development of
a hydro-dynamic model.

1. Complexity in the evaluation of the relative
permeability ratio.
2. Depends on the evaluation accuracy of the
development of maps of initial and residual
reserves.

the selection of wells for various
water insulation works (2)

An express method for

Using calculation studies in the three-dimensional
medium of the stimulator the criteria for
well selection from the point of view of their
development efficiency for the selective insulation
of water influxes, conformance control and the
elimination of cross-flows

1. The series of specified criteria takes into
consideration the identified characteristics of
the well watering of various reserve types in the
course of studies.

1. The algorithm for the fast, comprehensive
computer application of identified criteria has not
been developed yet.

diagnosing wells to identify
the main reasons for watering

Well water influx diagnosis

The method is based on the comprehensive
application of priority information, fuzzy sets and
graphic research methods

Application of an analytical approach for the

1. Allows the assessment of the well watering
source (circulation behind the string, influx of
formation or injection waters)

1. The method is based on the fuzzy sets theory
2. The selection of the membership function is
based on the application of an expert’s report or
statistics.

©)

identification of watering reasons and excess
watering sources: change of Water-Qil ratio and
logging data

1. The interpretation of the watering development
diagnosis is based on the digital simulation and

oilfield operation experience.

2. The use of NODAL analysis for graphic watering

diagnosis.

3. The WATERCASE software package has been

developed to assist in the analysis of watering

reasons and provides a list of possible problems

in decreasing order.

4. Watering control within the scale of the oilfield.

1. Expensive
(licensed software package)

The selection of candidate-wells
for misfit reasons (1)

Establishment of RIW based on the
reasons for imbalance, i.e. reasons for
watering

1. A detailed approach to resolving
the problem.

1. A time and labour
-consuming analysis.

The method is based on the solution
algorithm “Identification of the RIW
requirement in the stock of production
and injection wells”.

1. A detailed approach to resolving
the problem.
2. A step-by-step analysis of the
watering source in the inversion
algorithm of a task that is not obvious.

1. A time and labour-consuming analysis.

Table 1 Review of Proposed M

www.rogtecmagazine.com

Kak Hanm4ume onbiTa, OCHALLEHHOCTb 0BOPYAOBAHMEM,
YPOBEHb OpraHmsaumn cny>kbel KPC, Hann4ne
HEOOXOANMbIX MaTepUanoB 1 ap.

ods for Selection of Candidate-wells for RIW

geological and operational data concerning the well and
data on the development of separate deposit sites and

formations in general.
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MeToauka nopg6opa
CKBa)XXMH-KaHAnAaToB

CywHocTb MeToAa

Mpenmywectsa

Hepocrtatku

Okcnpecc-MeTor, Bhibopa
CKBaXXVH A/151 MPOBEAEHS
PUP (Homorpamma Bbibopa
CKBaXKVIH Ha MpoBeaeH1e
™)

MeTopuKa ocHoBaHa Ha BbideneHumn
Hanbonee 3HaYMMbIX NapameTpPOB,
XapaKTepU3YIOLLVX COCTOSIHUE UX
paspaboTKu 1 BbIPaBOTKM 3anacos

HeTw, B CONOCTaBEHNN C COCTOSHUEM
paspaboTKy BCeit NAoLLaav Unmn
MECTOPOXAEHMS! B LIENIOM

1. MNo3BonseT onpeaen1Ts MePONPUATUA
Kak Ha AoBbIBAIOLLEM, TaK 1 Ha
HarHeTaTenbHOM (oHae
2. MNo3BONSIET YTOUHUTE HEOBXOAVIMBIIA
KOMIMIIEKC MEPOMPUSITUI N TEXHONMOT Wi
M0 UHTEHCUMKALWN [OGLINM 1
OrPaHN4YEHINIO BOAOMPUTOKOB

1. He y4uTbiBaeT B3aMMOMONIOXKeHe
CKBaXKVH
2. MpymeHnMa ana sHeex
HarHeTaTeNbHbIX CKBAXVH C
pearvipytoLLyiM1 [O6BbIBAIOLLMMI
3. FBnseTcs AONONHEHNEM K OCHOBHOM
METOAVIKE, OCHOBaHHOWM Ha MPUYMHE
HEBS30K

3aKOHOMEPHOCTH
pacrpeaeneHns yerewHocT
PUIP oT thyHKUM OxXmpaHms
«3anackl-06BOAHEHHOCTL»
(TpeHmoBbIN aHama)

MeToaumka ocHOBaHa Ha CTaTUCTUHECKOW
06paboTKe YCreLHOCTW MPOBEAEHHbIX
PUP ¢ nprBsaKkoi K (hyHKLUN
OXVIAHUS ANS UCKIOHEHVs Hanbonee
PUCKOBaHHbIX BapVaHTOB COBLITUN

1. MpakTiHoCTb (MpocToTa) B
1CMONB30BAHUN
2. BbisiBNEHWE rpaHuL, yCrieLLHoCTv
nposeneHns PUP
3. VIcKto4eHyie pUCKOBaHHbIX
BapUAHTOB COBLITUI Y>Ke Ha CTaaun
niaHVpoBaHs

1. Heobxoamma cratnctnyeckas
HapaboTka Mo paHee BbINONHEHHbIM
pabotam
2. 3aBUCUT OT TOYHOCTU OLIEHKM
MOCTPOEHWS KaPT HaYasTbHbIX 1
OCTaTO4HbIX 3anacos
3. He onpepeneHsl BEPOSITHOCTH
HAXOXEHS 3HAYEHII NEePEMEHHbIX
napameTpOB B BOBMOXHbIX Aviania3oHax
PYHKLUM OXKnpaHVs

OKcnpecc-aHanua
COCTOSIHWSA (hoHaA
He(bTHHbIX CKBaX>XKUH

CyLLHOCTb MeTofa 3KCMpecc-aHanmaa
COCTOsHUS (hoHAa A0BbIBAIOLLIMX
HehTSHbIX CKBaKUH 3aKITIOHaeTCs B
KONMYECTBEHHO-Ka4eCTBEHHOI OLIEHKe
riokasateneit ee skcnyarauum B
LVMHAMUKE

1. JeTanbHblii NOAXOA K PeLLEHO
3afaqn

1. TpebyeT MHOro BpeMeHu v
4ESIOBEHECKVIX PECYPCOB Ha
npoBefeHvie aHanmsa

MeTog anarHoCTVKm
BOJOMNPOTOKOB
rpadunHecKM METOAOM

OcHoBaH Ha KOPPESSLVIOHHOM aHasn3e
ONHaMVK 06BOAHEHHOCTH, A00bI4N
BOfb! W XKNAKOCTY A0BIBAIOLLX
CKBaXKVH, a Takxxe 0Gbema 3akadukyi no
HarHeTaTesbHbIM. [JononHseT MeTog,
aHanmsa ayHamnk BHO

1. MNMosBongeT BbIABNTL OCHOBHOM
NCTOYHNK OﬁBO,ELHeHVIQ CKB2>KWHbI 1N
ydacTka 6e3 NpoBeAeHYIs CrieLyasibHbIX
1cenenoBaHuin

1. MeTop goctartoyeH Ans Boibopa
ckBaxkuH nog, PUP, Ho He foctatouHo
AN An3aiHa N30NALUMOHHBIX paboT

PacyeT hyHKLmn
LienecoobpasHocTn
nposeneHns PUP

MeToauka ocHoBaHa Ha BblaeneHun
rPYNMbl CKBXKUH, NEPCTIEKTUBHbIX A5
MPOBEEHVS BOAOUSONSALIMOHHBIX paboT
(pacHeT thyHKLWK Lienecoobpa3HocTh)

1 PaHXXVPOBaHYIE BbIAENEHHOrO Crivicka
CKBaXKVH M0 O>KUAAEMOI SKOHOMUHECKON
3hPEKTVBHOCTN MEPOMPUSATII

1. MNossonsieT paboTarb ¢ 60MbLLMM
MaCCHBOM CKBaXKVH
2. MpepanonaraeT parx1poBaHe
BbIENEHHOrO CrYiCKa CKBaXKWH
0 OXKMAAEMOI SKOHOMUHECKON
ahpeKTUBHOCTN

1. 3aB1CUT OT TOYHOCTU OLIEHKM
MOCTPOEHMA KapT Ha4aslbHbIX 1
OCTaTO4HbIX 3anacoB

DyHKLMS OXKMAaHNS
«NPOAYKTUBHOCTb
— 06BOAHEHHOCTb» (4,5)

SABnsietca ycoBepLLeHCTBOBaHNEM
npeablayLLen METOLAVKY, BbIOOP CKBaXKWH
NPOV3BOANTCSI C PACHETOM YTOYHEHHO
DYHKLMM LienecoobpasHocTy,
Y{ATBIBAIOLLIEV KaK YPOBEHb
U36bITOHHOCTU BOOOMNPUTOKA, Tak 1
noTeHuUman CKBaxkMH Mno npoayKTUBHOCTU.

1. MNozsonsieT paboTarb ¢ 60MbLLMM
MaCCVIBOM CKBaXKMH MNPy CO3aaHM
rapOAVHAMUHECKO Modent

1. CNnoXHOCTb B OLeHKe (ha30BbIx
MPOHMLIaEMOCTE MPOHMLIREMOCTU
2. 3aBUCUT OT TOHHOCTY OLIEHKM
MOCTPOEHNSA KapT Ha4YaulbHbIX 1
OCTaTO4HbIX 3aracos

Cepuist yTOUHEHHbIX
KpUTEPUEB BbIGOPa CKBaXKVH
ANA NpoBeAeHNA PasnnyHbIX
BOAOU30NALWVIOHHBIX paboT (2)

C 1CMOMb30BaHye BbIMVCNTENBHBIX
1CCnepoBaHnin B TpEXMEPHOI cpefie
CUMYISITOPA YTO4HEHb! C MO3WLN
3(PHEKTUBHOCTIN Pa3paboTKm KpUTepum
BbIGOpa CKBaXKWH 4715 MPOBEAEHUS
CENEKTVBHOM U30MSILN BOAOMNPUTOKOB,
BN v nukBMaaLwmm 3akoMoHHbIX
NepeToKoB

1. Cepuis yTOUYHEHHBIX KPUTEPUEB
Y41TbIBAET BbISiBNIEHHbIE B XOAE
ncecnefoBaHuin 0cobeHHOCTU
OsBO[ZlHeHMFI CKBaXKMH 3anexei
pas3nmMyHoro Tna

1. MNoka He pa3dpaboTaH anroputm
ObICTPOrO KOMMMIEKCHOrO
KOMMbKOTEPHOIO UCMNOoNb30BaHWA
BbISB/IEHHbIX KpUTEPEB

Okenpecc-meTor,
ANarHOCTUKN CKBaXKUH ONns
onpeneneHns OCHOBHbIX
NpU4MH 0H6BOAHEHNS

MeToauka OCHOBaHa Ha KOMIMIIEKCHOM
MCMONb30BAHMN «anpropHON
I/IHCbOpMaLlVIM», METO0B HEHETKNX
MHOXXECTB U rpa(bmqecmx MeToa0B
1ccnefoBaHuii

1. Mo3BOMSET OLEHNTb UCTOHHMK
obBoaHeHVs ckeaxkvH (BKL,
MOCTYNeHNe NNacToBbIX UM

3aKaqviBaembIx BOA)

1. MeToayka ocHoBaHa Ha Teopun
HEYETKNX MHOXXECTB
2. Bbibop yHKLMM NpUHaANeXHOCTN
OCHOBaH Ha VCMoMNb30BaHNK SKCMEPTHBIX
3aKOHEHUI, OO CTATUCTUK

CKBaXKUHHas! MarHoCTVika
BOAONPUTOKOB (B)

[locToBepHbIE fAaHHbIE MO UCTOPIN
[06bI4K 06bIMHO copepkaT
[OCTaTO4HO MONE3HOM NH(OPMALK
[N AYarHoCTUPOBaHUS MPOGIem
06BOAHEHMs. MeTog, npefnonaraet
MCMONB30BAHNE aHATTUHECKYIX
NOAXOA0B K OMPEAEneHio MPVImH
OBBOAHEHVIS N UICTOYHUKOB V3BLITOHHOTO
06BOAHEHNS: U3MEHEHMe BH®, avHamuka
[06bI4M U AaHHbIE KapoTaxa

1. VIHTeprpeTaLms AnarHoCTUKI PasBuTUs
06BOAHEHWS OCHOBLIBAETCS HA YNCIEHHOM
MOAEMPOBAHIM 11 ObITE SKCTyaTaLmn
MECTOPOXAEHNS
2. Vicnoneayetcst «y3nosoit» aHanms (NODAL-
aHanus) Npu rpadnHecKon anarHoCTVKe:
obBoaHeHVs
3. PaspaboTaH nporpammHbIi naket
WATERCASE, nomoraioLLii npu aHanmse
NPU4MH 0BBOAHEHUS C Bbida4el crivicka
BO3MOXHbIX MPOBSIEM B NOPSAKE YMEHbLLEHUS
X BEPOSITHOCTY
4. KoHTpons 0680aHeHs B MaciuTabe

MECTOPOXAEHNA

1. [oporosuaHa (MMUEH3VIOHHBI NakeT
nporpamm)

[Mopbop CKBAXKUH-
KaHAVAATOB MO MpUHMHam
HEBSI30K (1)

O6ocHoBaHve PVIP no npudnHam
HECOOTBETCTBYS, T.€. MPVYMHAM
obBOAHEHNS

1. deTanbHbii NOAXO4 K PeLIEHO
3a0a4m

1. TpebyeT MHOro BpemeHu 1
YesOBEHECKIX PECYPCOB Ha NPoBEAeHVe
aHanmsa

MeToauka ocHoBaHa Ha anroputme
peleHvst 3apaqn «Onpepeneqys
notpebHocTn B PVIP B hoHae HepTsHbIX
1 HarHeTaTesbHbIX CKBaXKVIH»

1. deTanbHbii NOAXOL4 K PeLLEHO
3a0a4m
2. MNowwarosbit aHanM3 OLEHK
MCTOHHVIKA OBBOJHEHMS 3aIOKEH B
aNrOpPUTM PELLIBHVIS HESIBHOV 3aaa4m

1. TpebyeT MHOro BpemeHu 1
4ernoBEHECKUX PECYPCOB Ha
npoBefeHvie aHanmsa

Tabnuua 1 O630p NpenaraeMbix METOAVK MO MOAOOPY CKBAXKMH-KaHAMOATOB Ha nposeagHue PP
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OvHamuka ae6buta HedpTn, 06BOAHEHHOCTU C Hayarna aKcniyaTaumm CKBaXKUHbI
The history of the oil production rate and watering since well operation began

XapakTepucTuKa HaCbILEHHOCTU NPOAYKTUBHOIO nJiacta no tosnwuHe (HedTb, BOAa), ero
JINTONOrnYecKana xapakTepucTuka u CTpoeHue

The characteristics of production formation saturation through the layer of oil and water,
lithological characteristics and structure

L 7

CteneHb BbipaboTaHHOCTH 3anacoB HepTH
Degree of depletion of oil reserves

¥

Hanunuyue B pa3pe3e cKBaXKMH BOAOHOCHbIX MJS1aCTOB U UX PacrosioXXeHUe No OTHOLUEHUIO K
npoAyKTUBHOMY

The presence of water-bearing formations in the well section and their location against the
production formation

¥

Pacnono)xeHne CKBa)XKMHbI Ha 3a/1e)XXU MO OTHOLLEHUIO K BHELUHEMY U BHYTPEHHEMY KOHTypam
He(pTeHOCHOCTH, HarHeTaTesNIbHbIM CKBaXKMHaM U T.4,.

The well layout on the deposit against the external and internal perimeter of the oil-draining
boundary, injection wells, etc

¥

HayanbHoe u Tekyuee nonoxeHue BHK
The initial and Current Oil Water Contact position

7

[daHHble 0 PU3NKO-XMMMYECKUX CBOMCTBaxX BOA
Information on the physical and chemical properties of waters

¥

[aHHble KOHCTPYKLIUU CKBa)XUHbI
Well structure data

¥

OnucaHune npoBeaeHHbIX pa60T Ha CKBa)XMHe U ux pe3ynbtaTtbl
Results of well research

¥

[eonoro-TexHM4yeckue xapakTepuCTUKU HarHeTaTesIbHbIX CKBaXXUH (AaHHbIe reopmanyeckunx
uccrenoBaHuUn, MHOUKaATOPHbIE UCC/IeAOBaHUA U T.4.)
Geological & technical characteristics of injection wells (results of geophysical studies,
indicative research, etc)

MpuHATUE pellueHUa No npeasioXXKeHuo CKBaXknHbl Ha PUP
Making a decision for a well to be proposed for RIW

Puc. 2 Cxema BbIbopa CKBaXKVH-KaHOMAATOB 41 NpoBeaeHust PUP Ha 0CHOBE 13YHeHst MPUHAH HEBA3OK (MPUHMH OBBOOHEHVIS)

Pic. 2 Diagram of the Selection of Candidate-Wells for RIW Based on Studies of the Reasons for Closing Errors/Reasons
for Watering
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[nst BbICTPOro NPUHATUSA PELLEHNST HEOBXOAMMAa NPOCTas
METOOMKA, He TPebytoLasa CNOXHBIX PACHETOB 1 BPEMEHN.
Hy>KHO y4nTbIBaTL, YTO NOCNe Noabopa CKBaXKNH
PaCCHUTLIBAETCA MOTEHLMAT CKBaXKUHBI (INs Crycka
Hacoca ONTUMAaIbHOrO TUMOPasMepa), OLEHNBAETCSA
OBBOAHEHHOCTL (OOVH U3 NapamMeTPOB, OCTIOMXHSIOLLIX
nnaHnpoBaHue PVP) n onpenensetcs SKoHOMUYecKas

3P DEKTUBHOCTD.

B ocHoBHOM MeToObI/KpuTEpUm nogbopa
CKBaXKVHKaHOMAATOB 6as3mpytoTca Ha:

» COMOCTaB/eHWI NoKasaTenemn nx paspa60TK|/| C
COCTOAHNEM pa3pa6OTK|/| MECTOPOXOEHWA B LIESIOM;

» UCTONB30BaHNN KPUTEPUEB MPUMEHUMOCTH,
YYUTBIBAIOLLIMX FE0NOr0-(hU3NHECKYHO XapaKTePUCTUIKY
KOMNNIEKTOPOB, (OU3NKO-XUMUHECKIE CBOMCTBA
MNacTOBbIX XXUAKOCTEN U ras3oB, CUCTEMY PaspaboTKu,
COCTOSsHHME BbIPaOOTKM 3aracoB HedhTy;

» N3YYEHUN MPUHMH HEBSAZOK, T.6. MPUYMH 0OBOAHEHWS
(pvic. 2).

Onsa o6ocHoBaHusA Braa PVIP 0omkHbl ObiTb
YCTaHOBJEHbI MPUYNHBI HECOOTBETCTBUSA, T.€. NPUHMHDI
06BOAHEHVSI CKBaXKMHbI: HapYLLeHne o6caaHom
KOJIOHHbI, HEFEPMETUYHOE LIEMEHTHOE KOJSIbLLO,
06BOAHEHME OTAEMbHbIX NHTEPBAIOB NPOAYKTUBHOMO
nnacra 1 ap. YCTaHOoBUTb MNPUHHLI 0OBOOHEHNS MOXKHO
Ha OCHOBE aHanmMaa reooro-sKCnyaTaumMoHHbIX JaHHbIX
MO CKBaXKMHE U [aHHbIX O paspaboTke OTAebHbIX
Y4aCTKOB 3af1eXM 1 naacTa B LiESIOM.

VIHOoroa MoXeT BbITb yCTaHOBAEHA HEOOXOAMMOCTb
npoBeaeHns Toro nnu nHoro euga PVIP 1 caoenaH Beibop
METOAA, TEXHONOMMYECKOM CXEMbI U U3ONALMOHHOMO
MaTepuana nnm pasobLarollero cpencrea. Ecnm

»KEe aHann3 NepevncneHHbIX CBEAEHNN HE NO3BONSET
NONYYUTb OOHO3HAYHbBIX 3AKOHEHWI O NPUYMHAX
06BOOHEHUSI CKBaXKMHW MYTSX NOCTYNNEHNSA BOObI B

HWNX, TO Ha Ero OCHOBE MOXXHO OMNPeaennTb KOMIMMIEKC
OOMNONMHNTENbHBIX NCCNEAOBAHUA ONA YTOYHEHWS MPUHNH
06BOAHEHMUS.

3aknoyenme

1. CoBpeMEHHOE COCTOSAHME Pa3pPabOTKM MHOTMUX
HeTAHbIX MECTOPOXAEHNIN XapaKTePU3YETCS BCE
BO3pacTatoLLEN NOTPEOHOCTLIO B MPOBEAEHM B
CKBaXKMHax PVIP, aBnsaoLLmxcst OOHMM U3 OCHOBHbIX
CpencTB 0becrneveHns paLmoHaibHOM pa3paboTKu
MECTOPOXAEHMN. Knto4eBbIM (DaKTOPOM B COBPEMEHHOM
pa3paboTKe N 3KCNyaTaUMMMECTOPOXKAEHNIM CTAHOBUTCA
NOHMMaHVE NPOBIeEM 0BBOOHEHNS N UX PELLIEHNE.

2. CBOEBPEMEHHOCTb 1 3(EeKTUBHOCTb
ocyLuecTBReHus PVIP Bo MHOMOM OnpedensitoT TeXHUKO-
SKOHOMUYECKMe NoKasaTesnn npoLecca paspadboTKn
MECTOPOXIEHWUI B LIENIOM.
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Sometimes, the requirement for a certain type of RIW may
be identified and the selection of the method, flow diagram
and insulation material or isolation medium established. If
the analysis of the data listed above does not allow clear
conclusions to be reached about the reasons for well watering
and the water influx routes, it will be possible to identify a set of
additional studies to clarify the reasons for watering.

Summary

1. The modern exploration conditions of many oil deposits
are characterised by the increasing requirements for well
RIW, which are one of the main means of ensuring the
cost-effective development of deposits. The key factor in
the modern exploration and operation of deposits is the
achievement of an understanding of watering problems and
their solution.

2. The timeliness and efficiency of RIW largely depends
upon technical and economic performance indicators
concerning deposit development in general.

3. The success of RIW largely depends upon the fulfilment

of the following tasks:

» the accuracy of well selection for RIW and the quality of
the geological and geophysical studies of wells (GSW);

» the selection of the appropriate insulation material and
RIW technology.

4. In order to identify problems in RIW planning it is
necessary to analyse the completed works so as to identify
the area of the tasks (geological and technological) to be
carried out.

5. The priority guideline for the selection of technology and
backfilling material is the character of the well watering.

6. To date, a great number of methods/criteria have been
developed for selecting potential candidate-wells for RIW,
each with its own advantages and disadvantages. The
selection of methods/criteria depends on the completion of
the relevant task (time, scale, labour cost, etc).

7. The majority of the RIW problems under review require
further development and more thorough studies so as to
establish the conditions required for RIW and to improve
their technology and efficiency.
their technology and efficiency.
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3. YcnewHocTsb PVIP BO MHOMOM 3aBUCUT OT PeLIEHs
Taknx 3agay Kak:

» MPaBUNbHOCTb BbIOOPA CKBaXKMH A1 MPOBeaeHNS
PVIP, obecne4veHns ka4ecTBa NMpPOBOANMbIX FE0SI0r0-
reoU3nHecKnX NCcnenoBaHni CKBaXKMH;

» BblOOP COOTBETCTBYIOLLEro U30NALMOHHOO
mMartepuvana n TexHonorum PUP.

4. [Ina BbigBNeHUs Npobnem B niaHnposaHun PUP
HEeoOXoaNMO MPOBEAEHWE aHaIM3a BbIMNOIHEHHbIX PaboT
C Uenbto onpeaeneHns 06aacTu pellaemMblx 3agad
(reonornMYecKux M TEXHONOMNHECKNX).

5. TnaBHbIM hakToOpOM AJ151 BbI6opa TEXHONOMMM 1
TaMMOHMPYIOLLIErO Matepunana SBaseTcs xapakrep
06BOAHEHUSI CKBaXKMH.

6. B HacTosLLEee Bpemst pa3paboTaHO MHOXXECTBO
METOO0B/KpUTEPUEB BbIOOPA MOTEHLIMANbHBIX CKBaXKMUH-
KaHOmMoaToB ons nposeaeHus PUIP, kaxkabin 13
KOTOPLIXMMEET CBOM MPEUMYLLIECTBA 1 HEQOCTATKM.
Bbibop MeTopa/KpuTeprneB 3aBUCUT OT PeLLIeHS
rnocTaBneHHoOW 3ada4qn (Bpemeru, Maclutaba, T
pynosaTpaTt v T.4.).

7. BOABLMHCTBO PacCMOTPEHHbIX MPOBIeM NPOBEAEHMS
PNP TtpebytoT ganeHenwero 6onee rinybokoro
NCCNEeQOBaHMA C LieNblo 060CHOBaHWA YCNOBUIA
npoBefeHns PUP, coBepLLIEHCTBOBAHNSA UX TEXHOMOMN
1 MOBbILLEHUST 3PDEKTNBHOCTH.
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