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KOMMNMEKCHBIN Noaxo[, K BbIBOPY CKBAXUHKAHOVOATOB )15
MPOBEOEHNSA MEEOIOFOTEXHUYECKIMX MEPOMPUATUIA (HA NMPNMEPE
TAMMHCKOro NMLEH3MOHHOIO YYACTKA KPACHONEHMHCKOIO
HEDTEITASOKOHOEHCATHOIO MECTOPO)K,EI,EHI/IFl)

RN-Nyaganneftegaz: Well Intervention Candidate
Selection at the Krasnoleninskoe Field

T.W. Mawkaruesa, A.B. KHsazes, A.l'. OntoHmHa (OO0 «THHLL»),
C.MN. KaHaikmH (AO «PH-HsaraHbHedTeras»)

O,EI,HOVI 3 OCHOBHbIX 33034 PaspPaboTKN HEPTAHBIX

1 ra30BbIX MECTOPOXXAEHUIN SBIAETCA AOCTVKEHME
MaKCUMasIbHOMO KO3 ULIMEHTa N3BEHEHS HeDTU
(KNH) npr MuHMManbHbIX 3aTpaTax. [pr 3TOM peLueHns,
MPWVHSTbIE MPY NPOEKTUPOBAaHNM Pa3paboTki OOBEKTOB,
HY>KOAIOTCS B ONTUMU3ALIM MO pesyibTataM PakTNHecKon
akcnayataumm nnactoB. OCHOBHBIM NHCTPYMEHTOM
PEryMpoBaHns 1 NOBbILLEHNS 3dEKTUBHOCTM
paspaboTKM 3PENbIX MECTOPOXAEHUM ABMAIOTCS Fe010ro-
TeXHMYeCKne meponpusaTus (FTM).

KoMnnekCHbIn Noaxoq, K naaHmposaHuio [ TM nossonseT
peLaTh 3a4a4M NoBbILLEHNS 3(PHEKTUBHOCTU Pa3padboTKm
3a1EXKEN 1 MECTOPOXXAEHVS B LIESIOM. AKTYaSIbHOCTb
paboT, HanpaBEHHbIX Ha PeaTN3aLMIO KOMMIEKCHOMO
noaxoda K nnaHnposaHuio ['TM, obycnosnexa
crnegyoLLMy hakTopamu;

® COKpaLLEHNEM NTErKOM3BIIEKAEMbIX 3arMacoB U, Kak
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ne of the major tasks of the oil and gas field

development is to maximize the oil recovery factor
(ORF) at minimal cost. The solutions adopted in the field
development design need to be optimized, taking into
account the actual reservoir performance. Well intervention is
a prime tool to improve mature field control and production
development efficiency. An integrated approach to WI
planning allows for the improvement of the reservoir and field
development efficiency.

The implementation of an integrated approach to the WI

planning is conditioned upon the following:

e Depletion of easy-to-recover reserves and, thereby,
necessity of hard-to-recover reserve production
applying various techniques of individual zone stimulation;

e Degradation of the candidate wells and efficiency of
repeated WI,

e Large number of wells requiring WI.
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WELL INTERVENTION

cneacTeme, HE0BXOOMMOCTbLIO BOB/IEHEHWS B
pa3paboTKy TPYAHOU3BIEKAEMbIX 3aMaCOB C MOMOLLBIO
MPUMEHEHNS Pa3INYHbIX METOAOB CTUMYIALIAM
OTAENbHbBIX 30H MIacToB;

® CH/DKEHNEM «Ka4eCTBa» CKBKMH-KaHaMOATOB U
3PPEKTUBHOCTN NOBTOPHBIX [ TM;

® GOMBbLIMM YNAC/IOM CKBEXKWH, TPEBYHOLLIMX
nposegeHus [ TM.

O4eBMOHO, HTO TOHEYHbIN (MOCKBAXKMHHbIN) MOAX04, K
OLIEHKE MOoTeHUMana BHEOPEHNST OTAENbHbIX Baos [ TM
He obecneymBaeT onepaTVUBHOIrO NoadopPa CKBaXKWH-
KaHOMOATOB, Tak Kak TpebyeT BbICOKMX Tpyao3aTpar
CNeUNaIMCTOB, OCODEHHO 3TO KACaETCs YHUKaTbHbIX

M KPYMHBbIX (MO 3anacam) MECTOPOXAEHUN, rae
SKCMyaTaUMOHHBIN hOHL, 3a4aCTy0 COCTaBISIET

ThICSAYN CKBaXKMH. 1719 TaKMX MECTOPOXOEHUIA HEOOXOOVM
KOMM/IEKCHbIV MOAX0M, K OLIEHKE COOTBETCTBUSI CKBaXKMHbI
BCEM MapameTpam /19 NpoBeaeHMs

'TM, KOTOPbIN OO/MKEH BKIOYATb:

1) HTErpaumo HeOBXOOMMOW rE0NOrO-MPOMbICIOBON
nHopMaLmK;

2) 060CHOBaHME KpUTEPWEB 15 BbiOopa
CKBaXKVHKaHOMOATOB NoA oTAesbHble Buab! [ TM;

3) OLEHKY PUCKOB MPOBEOEHVS MEPOMPUSATUI;

4) paHXNPOBaHNE CKBaKMH-KaHOMOATOB Ha OCHOBE
MOJyYEHHbBIX KOMMIEKCHbBIX MapamMeTPOB;

5) pacyeT goBbIMHOro NMOTEHLMAaNa CKBaXKMH 1
SKOHOMUYECKYHO OLIEHKY LIENECO0bpasHOCTU
npoBeaeHus ['TM.

B HacToslLLee Bpemst Ha cpedHuX 1 Menkux (Mo 3anacam)
MECTOPOXAEHNSX PacnPOCTPaHEHHbIM NOAX0A0M K
nogbopy MM saBngeTCsa HAVBMAYaTBHOE PAaCCMOTPEHME
KaXKOO0W CKBaDKMHbI. Ha 6onbLIoM hoHOe CKBaDKMH
peann3aums AaHHOMO crocoba 3aHMMAaET O4eHb MHOIO
BPEMEH, NMO3TOMY HEOOXOAMMO BbINOJHATE COPTUPOBKY
CKB2XKMH C MOMOLLBbIO (ONNBTPOB MO HABoPY KPUTEPUEB.
OpoHako Takowm noaxo[, He Bceraa ycneLleH, Tak Kak
CKBaXKVHbI OLIEHBAOTCSA HEe KOMIMJIEKCHO. B cBaan ¢
3TUM C LIeJIbl0 COBEPLLEHCTBOBaHWS NMOAXoaa K Bblbopy
CKBaXKVH-KaHOMOAaToOB O19 oTAebHbIX BUOoB [ TM B
pamMKax JaHHOW paboTbl peLlanmch CneayroLme 3agaqn.

1. BblaeneHme 0CHOBHbIX (haKTOPOB (KPUTEPKEB),
BAVSFOLIMX Ha YCMELIHOCTb (HEYCMELLHOCTb) MPOBEAEHNS
['TM B onpeaeneHHbIX re010r0-MPOMBIC/IOBbIX YCIIOBMSIX.

2. PacyeT noteHupmana yBenmyeHns 0obblum Hedptu ¢
NCMNOSIb30BaHNEM (PAKTUYECKX OaHHbBIX MO
3KCMslyaTaUmm CKBabKH 1 raPOANHAMUHECKIX
MOZENen NNacToB, aAeKBaTHbIX MO KAYeCTBY U
obbemy MHopMaLN.

3. PagpaboTka komMnnexkcHon nporpammel [ TM ¢
y4e TOM BCEX BbISIB/IEHHbIX KPUTEPUEB C MOMOLLBO
MaTEMAaTUHECKVIX PACHETOB (DarKPOBaHVIS MO KPUTEPUSIM).

www.rogtecmagazine.com

Obviously, the rifle (well after well) approach to assessing the

potential of particular WI jobs does not allow timely selection

of candidate wells, since this is labor-consuming, especially

when we speak of the unique and major fields, where the

operating well stock often numbers in the thousands of wells.

Such fields require integrated approach to assess if the wells

qualify for WI. This shall include:

1) Integration of the field geological information;

2) Justification of the candidate well selection criteria for
a particular WI job;

3) WI risk assessment;

4) Candidate well prioritizing based on the obtained
complex parameters;

5) Estimation of the well production potential and WI
economic feasibility study.

Individual well assessment is the common approach

to WI selection for the medium and small fields. This

method is very time-consuming in case of a large well

stock, so the wells are prioritized applying filters based
on a set of criteria. However the above approach is

not always successful, as the wells are not assessed

comprehensively. In this regard, the following tasks were

carried out to improve the approach to candidate well
selection for a particular WI job as part of this work.

1. ldentify the main factors (criteria) affecting the WI
success (failure) in certain field conditions.

2. Assess the oil production increase potential using
actual data on the well operation and reservoir
simulation models that are appropriate as to the
information quality and scope.

3. Develop the integrated WI program taking into account
identified criteria and applying mathematical
calculations (criteria-based prioritizing).

Implementation

Multiple parameters in various categories should be
analyzed and considered to minimize risk of erroneous
candidate well selection for the WI job: geological,
process and economic [1].

It is proposed to use the mathematical tool allowing
selection of the candidate wells for a particular WI job
with regard to the identified criteria. This tool is developed
based on the Microsoft Excel 2010 and Visual Basic for
Applications (VBA).

The main advantage of using this technique is
considerable time saving compared to the expert
appraisal techniques commonly applied to solve similar
tasks. Testing of this method in Talinskoe License Area
(LA) of Krasnoleninskoe Oil and Gas Condensate Field
(OGCF) featuring hard-to-recover reserves proved its
efficiency and allowed a multiple increase in the number of
matching WI jobs. So, during the project life cycle, Tyumen
Petroleum Research Center specialists selected about 650
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Peanusauuna metooukm

1s MYHMMM3aLMN pUCKa OLLIMGOYHOMO Bbibopa
CKBaXKMH-KaHOMOaToB Npuv peanvdaumm ' TM crenyet
AHAIM3NPOBATL U Y4UTbIBATb MHOXKECTBO MapaMeTpoB
Pa3SINYHbIX KaTeFOpI/II7IZ reoIorM4eCKmMX, TeXxHOJ10rm4eCkKmnx
N SKOHOMMYECKMX [1].

B cratbe npennaraetca npy nnaHnposaHun [ TM
1CNOb30BATb MATEMATUHECKUIA UHCTPYMEHT, MO3BOJISHOLLMN
Ha OCHOBaHWN BbIOEIEHHbIX KPUTEPUEB BbIOVpaThb
CKB2XKVHbI-KaHOMOATHI MOA, OTAENBHbIE BUAbI MEPOMPUSTUI.
VIHcTpymeHT cosaaH Ha 6ase Microsoft Excel 2010 ¢
ncnonb3oBanHvem Visual Basic for Applications (VBA).

["NaBHbIM MPENMYLLIECTBOM MCMOSb30BaHS STOM0 MeToda
nonbopa SBNSETCS 3HAUMTESTIBHOE COKPALLIEHME BPEMEHHbIX
3aTpar No CPaBHEHWIO C HaCTO MPUMEHSIEMbIM SKCMEPTHBIMM
MeTOoOaMM PELLIEHVS AaHHbIX 3ada4. OnpoboBaHme

JAaHHOro MeToAa Ha TalMHCKOM JIMLIEH3VOHHOM y4acTke

(1Y) KpacHONEHMHCKOro HedpTera3okOHAEHCaTHOro
mMecTopoxxaeHus (HFKM) ¢ TpyaHOM3BIEKaEMbIMM 3aracami
MOATBEPANIIO €ro 3PIEKTUBHOCTL M MO3BOSIIIO KPATHO
YBENYATL Ycio noadunpaembix ['TM. Tak, 3a Bpemst
peanmaauym npoexTa cneuyanmctamm OO0 «THHLL» Bbino
MOArOTOB/IEHO M COMNACOBaHO C HEAPOMOb30BATENEM
OKOJ10 650 CKBaXKMH-KaHOMOATOB 419 NpoBeaeHVS
rmaopopaspbiea nnacta (TPI), 06paboTok Npr3aboHOM 30Hb!
(Or13) v nepesoaa 1 NpuobieHns (Mul) nnacTos.

Ocob0oro BHMaHMS NOTRebOBaIO YCTAHOB/IEHME OCHOBHbIX
KPUTEPWEB, YHUTBIBAEMbBIX MPU MPUHATAM PEe- LLIEHWS O
nposeneHnn MM, 113 BCero MHOrootpasnst Koutepres
BbIONANCH MaBHble A1 BbiGpaHHoro Tyna ['TM ¢ y4eTom
OCOBEHHOCTEN MECTOPOXKAEHMS (FEOSIOMMHECKOE CTPOEHIE,
NHPacTPyKTypa 1 ap.). [NoatoMy nepsbIn aTan padoTh!
COCTOSN B 0600LLEHMM OMbITa NpoBeaeHns [ TM npoLLbIX
JIET, BbISIBIEHNSI KPUTEPUEB OJ191 OTAEbHbIX BUAOB [ TM 1
NOCeAyoLLEro Ux 06 beaMHEHV B rpynnbl.

B pesyneTare 6biin chopMnpoBaHbl KpUTepun nogdopa
CKB2XXMH-KaHOMOATOB OJ15 HaMboiee 4acTo NPOBOAVMBIX
Ha MecTopoxxaeHun Buaos ' TM. Hanpumep, 418 NpuHATAS
peLeHNs O LenecoobpasHocTy nposeaeH s MPTT AoMmKHbI
YUUTBIBATLCH CReOyOLLME KPUTEPUM:

1) BENMYMHA OCTaTO4HbIX 3anacoB HedhTU,
COCPEOOTOHEHHbBIX B 30HE APEHNPOBAHNS CKBEDKWHDI;

2) nokasartesn aKCrnslyaTalyi COCEHNX CKBaXKMH, B TOM
yncne pesynbtaTbl nocneaHnx ' TM;

3) aKcnnyaTaumMoHHbIE MOKA3aTeN paccMaTpBaEMONn
CKBaXKMHbl;

4) 3HepPreTUHECKOe COCTOSHE MacTa;

5) nokasartenn paboTbl OKPY>XKALLMX HarHETaTeIbHbIX
CKBaXXMH;

6) KpaTHOCTb onepauwin [PrT;

7) pata npoBeneHus nocneaHero MPIT;
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candidate wells and received subsoil user’s approval for
hydraulic fracturing (HF), bottomhole treatment (BHT) and
reservoir conversion and commingling (C&C) jobs.

Special attention was given to identification of the main
criteria to be considered when deciding on WI. These
were identified across the spectrum of criteria applicable
to the selected WI job, taking into account the field
particularities (geology, infrastructure, etc.). Thus, the first
stage involved the integration of the best WI practices,
identification of criteria applicable to certain WI jobs
followed by grouping thereof.

The criteria for candidate well selection for the most
common WI jobs performed in the field had been identified
in the process of work. For example, the following criteria
are to be considered when deciding on the WI feasibility:
1) Residual oil reserves in the well drainage area;
2) Performance of the adjacent wells, including recent

WI results;

3) Candidate well performance;

4) Reservoir energy state;

5) Performance of the adjacent injection wells;

6) Number of HF jobs;

7) Date of the last HF job;

8) Effectiveness of the last HF job;

9) Difference between the cumulative oil production in

the candidate well and average oil production in
adjacent wells;

10) Well serviceability or possibility of bottomhole cleanout
in the killed wells [2, 3].

The following criteria serve the ground for deciding on

reservoir C&C:

1) Initial recoverable oil reserves in the reservoir to be
converted or commingled localized in the well
drainage area;

2) Candidate well performance;

3) Start-up rate in the adjacent wells;

4) Reservoir energy state;

5) Well serviceability or possibility of bottomhole cleanout
in the killed wells [4, 5].

Wells are selected based on the complex parameter
which is the function of several criteria. This parameter is
a product of partial criteria having weight k, which is the
value of the criterion. Criteria weight is determined based
on the past WI analysis results. The function is expressed
as follows:

K=k k,k; k k..k.
When the parameter common to all wells under
consideration is found and the results are prioritized, one
can identify the most promising candidate wells to be
included into WI program.

www.rogtecmagazine.com
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8) athdekT ot nocnenHero MPI1;

9) pPas3HOCTb MeXOy HaKOMNEHHOW O00bIHeN HedhTH
MO paccMaTpPVBaEMON CKBaXKMHE 1 YyCPeOHEHHOM No
OKPY>KaIOLLIMM CKBaXKVHAM;

10) TeXHMYECKas NCNPaBHOCTb CKBaKWHbBI NIV
BO3MOXXHOCTb HOpMasM3aLmm Tpebyemoro 3a60s Anis
aBapWNHOro hoHaa CKBaXKWH [2, 3.

MPUHSATME MOIOXKUTENBHOIO PELLEHNS O MPOBEAEHNN,
Hanpumep, Ml NnacToB 6a3unpyeTcs Ha CneayroLImX
KpUTEPUSIX:

1) HauasbHble N3BNEKaeMble 3anachl Hed)TV NfacTa,
NJIaHMPYEMOTO K NepeBoady W MPUOBLLEHIO,
COCPEOOTOHEHHbBIE B 30HE OPEHMPOBAHMS CKBaKMHbI;

2) nokaaartesi1 aKCryaTaLyi paccMaTpUBaEMON CKBaXKVHbI;

3) 3anyckHas gobblva Mo COCEOHVM CKBaXKMHAM;

4) 3HEpPreTN4ecKoe COCTOSHNE NacTa;

5) TexHn4eckas MCNPaBHOCTb CKBAXKMHbI U
BOSMOXXHOCTb HOpMasn3aLmm TpedyemMoro 3abos anid
aBaPUINHOIro hoHOAa CKBaXKVH [4, 5].

CKBaXXVHbI BbIOVPAIOTCS HA OCHOBE KOMIM/IEKCHOIO
(0B0OBLLEHHOMO) MapamMeTPa, ABASOLLETOCH (DYHKLINEN
HECKOJTbKIX KpUTEPMEB. B KaueCTBe Takoro napamMerpa
MPUMEHSETCH MPOV3BEAEHME HYAaCTHbIX KOUTEPUEB, UMEHOLLIMX
onpeneneHHbIn BeC K, KOTOPbIN OTPaXKAET BESNHMHY
KpuTepus. BeC KprTepreB OnpeaenseTcs no pesysistaram
aHanmza I'TM npoLwunbIx J1eT. PyHKUMSA 3a0aeTcs B BUOE

K=k kykok, k... k.

Bbuncve 0606LIEHHBIM NapaMeTR A9 BCEX CKBaXKMH,
BOLLEALLMX B PACHET, Ha OCHOBE PaHX1POBaHNS
MOJTyHEHHbBIX PE3YIBTATOB MOXXHO BbIOENUTL Hanboee
NEPCMNEKTUBHbIE CKBaXKVHbI-KaHOMAATbI AN AabHENLLIErO
X BKTIOYEHWS B rpadivk nposeaeHust [ TM.

MpakTnyeckasa LLeHHOCTb PaboThbl

B kauecTBe nprMepa NpakTnieckoro NPUMEHEHVS Takoro
pacyeTa paccMOTpUM MiaHnposanve Pl Ha TanmHekom JTY
KpacHoneHnHckoro HMKM. Bbibopka CKBaKH AOCTATOYHO
Be/IMKa: 0bLLMA hoHA HacuTbiBaeT 6oiee 5000 CKBaDKMH.
AnpecHoe PaccMOTPEHVIE TaKOrO YCIIa CKB2XKMH 3aHSA10

Bbl O4EHb MHOMO BPEMEHW, B CBS3M C YEM MOC/IE MPOCMOTPa
KaDKOOWM CKB2XKVHb! OTAESbHbIE AaHHbIE Ha TEKYLLYIO AaTy
MOMYT MOTEPSTb aKTyaslbHOCTb. KpomMe Toro, CyLLECTBYET
BEPOSATHOCTb MPOMNYCKa Kakoro-/mbo BabKHOMO NapameTtpa.

/icnonb3oBaHne NPeaIoXKEHHOrO pacyeTa NCKITtoHaeT
TPYOOEMKUM NpoLece Bbibopa ' TM Bpy4Hyto 1
ABTOMATUHECKM YUNTBIBAET BCE (PaKTOPbI, UCKITKOHas
MPOMYCK KPUTEPWEB MPW 3KCMEPTHOM OLIEHKE
CKBaXKVHbIKaHOMOaTa.

[MnacTbl TanmHckoro J1Y xapakTepnayroTcs Kak
BraronpusaTHbIMK, Tak 1 HEGAroNPUATHLIMIA 4719 MPOBE

44 | ROGTEC

Application in Practice

The HF job planning in Talinskoe LA of Krasnoleninskoe
OGCF as described below can serve an example of the
calculation application. The number of wells is rather
large: total stock counts more than 5000 wells. The
individual analysis of all wells would take a long time,
therefore certain data might not be relevant after the
analysis process is completed. Moreover, some essential
parameters may be omitted.

The proposed calculation technique eliminates the
necessity for time-consuming manual WI selection,
automatically accounts all factors and prevents criteria
omissions which may be the case when applying
candidate well expert appraisal method.

The Talinskoe LA reservoirs feature both favorable

and unfavorable factors with regard to HF. Favorable
factors include high density of the residual oil reserves
and material reservoir permeability heterogeneity.
Unfavorable factors include presence of zones with low
energy characteristics, high water content at individual
sections due to injected water penetration through highly
conductive intervals (presence of super reservoir). Thus,
the criteria meeting the identified factors were used when
calculating the complex parameter. Numerical values

of weights used for complex parameter calculation are
specified in the Figure below. These were applied for the
calculation and criteria prioritizing for HF purposes.

For example, a study of all the past HF jobs in the field
showed that energy state of the reservoirs is a key factor
that affects the oil rate increase. So, with a reservoir
pressure of less than 190 atm (19 MPa), the oil rate
increase is not satisfactory. As a result, the weight was set
to 0.9 for the reservoir pressure of 190 atm (19 MPa) and
to O for the reservoir pressure of 170 atm.

Similarly all criteria were analyzed and weights were set
based on the results of the study (see Figure on next page).

Candidate wells qualifying for HF were selected and
justified based on the results of automated well prioritizing
and subsequent individual analysis of those wells featuring
the max. values of the complex parameters. Currently

the subsoil user approved about 650 jobs, 110 of which
were completed in the period of January 2014 through
December 2015.

The average start-up oil rate constituted more than 8 t/day
meeting the target figures and validating the approach’s
effectiveness.

The project economic effectiveness is a combination of

two factors: 10% work efficiency improvement and 5
times labor input reduction.

www.rogtecmagazine.com
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2016 HedbTerasosblit cepsuc B Poccun

TpaauumoHHas nnoLlaaka Ans BCTPeY pykoBoauTeNeil reothnanyeckux, 6ypoBbIx MPeanpUATHA, a Takxke
KOMMaHWIA, 3aHATbIX PEMOHTOM CKBXXWH. [0ApAA4MKM B HeChOPMasbHOI 06CTaHOBKE 00CYXAAIOT aKTyasnbHble
BOMPOCbI CO CBOMMI 3aKa34nkamu — HechTerasoBbIMM KOMNaHNAMM

HarpaxeHue ny4LLnx HechTECEPBUCHBIX KOMNAHWIA N0 UTOraM EXEroHOr0 0NPOCa HeqTEragoBbIx KOMMaHMi
OIL-GAS.RU basa noctaBLUMKOB HehTECEPBUCHbIX KOMMNAHWI
TpeseHTalvs HaCTEHHOM HedhTerasoBoi KapTbl

OILFORUM.RU 06cy»xaeH1ne npobnem HechTerazoBoro cepeuca

8 5‘&?6“" HEDTETASLWIENb®

lMoapsabl Ha HedhTera3oBoMm Luenbge

3aKasunkamn 060pY/10BaHIA BICTYNAT “Ta3npom HedhTb”, “PocHechTs”, “NIYKOIT”, “Tascnot” u apyrue
KPYNHble KOMNaHWUK. B yCnoBusx BBEAEHWNS 3KOHOMUYECKIMX CAHKLMI HEOGXOANMO GbICTPO 0CBOUTH
NPOV3BOACTBO XIU3HEHHO BAXXHOTO 060PY/A0BaHNS, B NEPBYH 04epeab 3anacHbIX YacTen

BbisineHune npeanpuaATyHiA, Cnoco6HbIX pabotarb Ans Wesnba o UToram eXeroAHOr0 0npoca HedTerasoBbix KOMNaH!in
OIL-GAS.RU ba3a 060py/oBaHus Ans HedpTerazoBoro Lwenbga
lMpeseHTauns HacTeHHOW HedbTera3oBoii KapThl

OILFORUM.RU 06cyxaeHune npobnem HedhTerazoBoro Lwenbha

1 MapTa HE®TEIA3CHAB

2017 CHabXeHue B HepTerazoBOM KOMMEKCe

KoHdhepeHwns cobupaeT pyKoBOAUTENEN CIYX6 MaTepuanbHO-TEXHNYECKOr0 066CNeYeHIs HepTEra3oBbIX
KomnaHui. 06CYXAAETCA OPraHM3aLNs 3aKkynoYHON AeATENbHOCTH, MPAKTUKA MMNOPTO3aMELLEHWs, oniaTta
npuemKa NocTaBneHHoM NPoAyKLUMM, MHEOPMALIMOHHOE 06ecneveHmne pbiHka

Harpaxgaenve ny4wumx nponssoauTenei HedhTerasoBoro 060pyA0BaHUA N0 UTOram eXerofHoro onpoca HedhTerasoBbiX KOMNaHWi
0IL-GAS.RU ba3a nocTasLUMKOB HedhTera3o0Boro KOMnNeKca
MMpe3eHTauns HacTeHHOW HedpTera3oBo KapThl

OILFORUM.RU 06cyxaeHve npo6aem NoCTaBoK HedhTerasoBoro 060pyA0BaHNA

23 Masi HE®TETA3CTPON

2017 CTPOMTENLCTBO B HE(HTEra30BOM KOMMIIEKCE

®dopmupoBaHme LMBUAN30BAHHOIO PbIHKA B He(PTEra30BOM CTPOUTENLCTBE, MPAKTMKA BbIGOPA CTPOUTENbHBIX
noApAA4YMKOB, Co3faHne poccuitckux EPC-chupm, yBennyeHne fonu poccuinckux KOMnaHni Ha
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TpyaHoV3BIEKaeMble 3anachl, TbiC. T 1
k, 0,0
TekyLmin oebut HedpTn, T/CyT 2
k, 1
OBBOAHEHHOCTb Ha MOCNeaHUIA MecsiLL paboTbl, % 20
k, 1
[1nacToBOe OaBneHVe TekyLLee, aTm 160
k, 0,0
KpatHocTb PI1, en, 0
kg 1
[ata nocneaHero Pl (Yncno net Hadan) 0
k, 0
O, e (00 B PACCMATPBAEMOVI CKBaXKMIHE 0

OTHOCUTESNIBHO OKPYXXEHWS (DA3HOCTb), ThbIC. T
k, 0,5
CpenHsas TekyLlast 06BOOHEHHOCTb MO

o 20
OKPY>KatOLLIMIM CKBaXKMHaM, %
kg 1
OTHOLLIEHME paduyca 3aKadKki K PacCTOSIHUIO OT
HarHeTaTeIbHOM CKBabKMHbI 40 A0ObIBAOLLEN 0
(paccmaTtprBaemon), O. en.
k, 1

9
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1 0,9 0,8 0 0

KpuTepun onst pacyeta KOMIMIEKCHOro 0606LLeHHOro napameTpa (O,

nenns Pl hakTopamm. K 6naronpusdtHbIM dhakTopam
MOXXHO OTHECTU BbICOKYHO MIIOTHOCTb OCTaTOYHbIX
N3B/IEKAEMbIX 32M1aCOB 1 HANIM4YME CYLLIECTBEHHOM
MOCIONHOM HEOOAHOPOAHOCTY MNACTOB MO MPOHULIAEMOCTH.
HebnaronpusatHbIMI (hakTopamm SBASKOTCS HaIM4mMe 30H

C MOHVPKEHHBIMM SHEPrETUHECKMI XapaKTEPUCTUKaM
M1acTOB, MOBbILLEHHON O6BOAHEHHOCTLIO OTAESBHbIX
YHaCTKOB, CBSA3aHHO C MPOPLIBOM (DPOHTOB HarHETaHNS
BOAb! MO BbICOKOMPOBOAALLMM VHTEPBAIAM (Ham4me
«CYMEepPKONJIEKTOPA»).

B cBs3n ¢ 3T1M Npm pacyeTe KOMMIEKCHOro napameTpa
ObINN NPUHATBI KPUTEPWUK, YOOBIETBOPSAIOLIME
BbISBIEHHbIM (pakTopam. Ha pucyHke B ka4eCTse npmumepa
NpPWBEAEHb! YACTIEHHbIE 3HAYEHNS BECOB, VICMOIb30BaHHbIE
B pacyeTe KOMMIEKCHOro napameTpa. o HuM npoBeaeHs!
pPacHeT 1 PaHXNPOBaHNE KPUTEPWNEB MO BAXKHOCTU A1
BbInoHeHws [P,

Hanpumep, no pesynstatam aHann3a BCex paHee
npoBefeHHbIX [Pl Ha MECTOPOXXAEHWN BbISBNIEHO, YTO
Ha MPUPOCT OEOUTOB HEPTU N XNOKOCTN MAKCUMASTBHO
B/INSIET SHEPrETUHECKOE COCTOSHME NIACTOB. Tak, Mpn
niacToBoM AasneHun MeHee 190 atm (19 Mla) npupocT
neduta HehTU CUMTaETCA HeyaOBMETBOPUTENbHBIM. B
pesynibTare niactoBoMy AasneHnio 190 atm 3apaH BeC
0,9, a ong paBnenHus 170 aT™ BEC paBeH HyJto.

Taxkum >xe 06pa30M Ha OCHOBE aHa/M3a BbIMNOMHEHHbIX
MEPOMPUATUN Bbl PACCMOTREHBI BCE KPUTERVM 1 380aHb!
onpeaesieHHbIe BECA COMracHO WX 3HAYEHMSIM (CM. PUCYHOK).
o pesynbTataMm aBToMaTU3MPOBAHHOTO PaHXMPOBaHMIS
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Conclusion

1. The tool for WI selection and prioritizing based on multi
criteria assessment was proposed.

2. The tool was tested in Talinskoe LA of Krasnoleninskoe
OGCF. About 650 jobs were approved by the subsail
user following the results of the tool use. More than 110
jobs were completed in 2014-2015.

3. This tool can be applied to select candidate wells for
a large range of WI jobs. Additional criteria that take
into account particularities of the field or part thereof
can be used in the process of work planning.

4. Integrated approach to assessment of production
and process parameters of the candidate wells shall be
applied to maximize WI effectiveness.

5. Use of mathematical tools allows consideration of several
parameters at a time, minimize labor input and plan optimal
procedures to increase the hydrocarbon production rate.
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WELL INTERVENTION

Hard-to-recover reserves, thous. t 1
k, 0,0
Current oil rate, t/day 2
k, 1
LLast month water content, % 20
k, 1
Current reservoir pressure, atm 160
k, 0,0
Number of HF jobs, ea 0
kg q
Date of the last HF job (years ago) 0
k, 0
O, e (v0esy IN the candidate well compared to adjacent 0

wells (difference), thous. t
k, 0,5
Average current water content in

adjacent wells, % —
kg 1

Ratio of injection radius to distance between the

injection well and producing (candidate) well, 0
unit fraction

k 1

9

5 10 20 30 40 50 80
0,5 1 1 1 1 1 1
24 6 8 10 12 15 20
0,9 0,8 0,6 0,4 0,2 0,1 0
50 70 80 90 95 97 98
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0,0 0,7 0,9 1,0 1,0

1 2 3 4
0,9 0,7 0,5 0

1 2 3 4 5

0 0,7 0,8 0,9 1
10 20 30 40 50
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Criteria for Calculating Complex Parameter (Q

oil. cum.

CKBaXKVIH 1 MOCTEOyHOLLEN aapeCcHON paboTbl CO
CKB2XKVHAMU, XapaKTEPU3YHOLLIMCS MaKCMaTbHbIMM
3HAYEHVISIMI KOMIMJIEKCHbBIX MapaMeTPOB, BbiDpaHb! U
0B0OCHOBaHbI CKB2XKMHbI-KaHOMOaT b Ans nposeaeHns [PI.
B HacTosLIee Bpems ¢ Heaponoib30BaTeieM COriaCoBaHO
OK0J10 650 cKBadKMHO-onepaumin, 6onee 110 13 KOTOpbIX
Obl BbINO/HeHbI 3a nepuod, ¢ 01.2014 . no 12.2015 1.

CpenHuin 3anyckHom oedut HedbTn cocTasun bonee 8
T/CyT, 4YTO COOTBETCTBYET M/IaHOBbLIM MOKA3aTESIAM U
CBUOETENbCTBYET 06 ahheKTVMBHOCTX JaHHOro Noaxoaal.

OKoHOMMYECKas hDEKTVBHOCTL MPOEKTa CKITadpIBAETCA U3
OBYX haKTOpOB: YBENMHEHVS 3DIEKTUBHOCTU BbINOIHAEMBIX
MeponpusaThia Ha 10 % 1 cokpalLieHVs Tpyao3aTpar B 5 pas.

BbiBogb!

1. MNMpemnoXkeH MHCTPYMEHT Anig nogbopa v
parxmpoBaHua ' TM N0 MHOFOKPUTEPUAUTBHOW OLIEHKE.

2. VIHcTpyMeHT anpobuposaH Ha TanHckom J1Y
KpacHonenunHckoro HFKM. o pesynstatam ero
npumMmeHenus B 2014-2015 rr. nogobpaHo 1
COrjlacoBaHO C HeOpPOMo/bL30BaTeIeM Oko1o 650
NA2HOBbLIX MEPOMNPUATAIA, N3 HVX BbINoNHeHO 6osee 110.

3. HaHHbI MHCTPYMEHT NpUMEHMM A1 noadopa
CKBaXKVH-KaHOVOATOB 4719 MPOBEAEHVS LUMPOKOrO
cnekTpa 'MM. B npoLecce nnaHmMpoBaHnsa paboT
Ha OpYrnx MECTOPOXXAEHWSX MOMYT VCMONb30BaTLCH
OOMONHUTENbHbIE KPUTEPWM, OCHOBAHHbIE HA OCOBEHHO-
CTSX KaKOOro pacCMaTprBaEMOro MECTOPOXOEHVS NIV
€ro 4acTu.

4. lns AOCTVXKEHUS MaKCUMasibHOM apdekTnBHOCTY [TM,

www.rogtecmagazine.com

— cumulative oil production)

HaMpPaB/IEHHbIX HA YBENMYEHe O00bIYM YrNeBoaopoa0s,
HEOHXOOMMO KOMMJIEKCHO OLIEHVBATL MPOMbIC/IOBbIE U
TEXHOMOMMYECKME NapPaMETPbl CKBaXKHKaHOMOATOB.

5. INpUMEHEHE MaTEMaTUHECKIX NHCTPYMEHTOB
No3BOJIFET OOAHOBPEMEHHO YYHNTbIBATbL HECKOJ1IbKO
napameTpOB, MVHUMU3POBATL TPYAO3aTpaTh!
CNeuVaIMCTOB M N1aHMPOBaTb BbINO/IHEHME
ONTUMASTBHBIX MEPOMPUATAIN N5 YBENNHEHWSA MPUPOCTa
0006bI4K yrNeBOOOPOOOB.
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