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AJICY MATVICOBA

CeroaHs, Kora MHOMMe YHUKaibHble MECTOPOX/AEHUNS
He TV HaxoasTCs Ha Mo3AHen cTagum paspaboTky,
Bce 60sbLLIEE 3HAYEHNE NPUOBpeTaeT cucTema
rnoAaepxaHWs n1acToBOro 4aBIEHUS UM, Kak ee
UMEHYIOT camu HeTsaHuku, T

ViImeHHO coBpemeHHbie cuctemsi [N, a To4Hee,
HOBbIe TEXHOJIOMNU, NMonMeHsaeMble A4J15 NogAepPXXaHns
r1acToBOro AaBfieHus, NO3BOISOT yBEINHYUTE
KO3DDULNEHT U3BJIEHEHNS HEPTH.

B HacTosLLee Bpema cneumannucTbl KOMMaHum
«TaTHehTb» paboTaroT, NPexae BCero, Han
CHVDKEHWEM SHEPro3aTpaT 1 NOBbILLIEHNEM

3P PEKTUBHOCTU NPONIBOLACTBA, OHN OPUEHTUPOBAHDI
Ha 3aWnTy BHYTPUCKBAaXKNHHOMO 060pYyA0BaHNSA
HarHeTaTeNbHbIX CKBaXKVH OT BbICOKOIO AaBNEHNA

1N KOPPO3UK, a TakKe KOMMIEKCHYKO ONTUMU3ALIMIO
npoueccos IMIMAd.

BcTtaBka

B 2013 roay BBeAEHbI B aKCnayaTaumio 222 HoBble
HarHeTartesbHble CKBaXKMHbI. Ha 173 13 HMX BHegpeHa
TexHonorust OP3 (0gHOBPEMEHHO-pa3aenbHas 3akadka).
C Havana ncnonb3oBaHWS 3TON TEXHOMOIMN OHa
npVMeHsAeTCH Ha 581 CkBavKMHe, JOMNOSHUTESIbHAs

nob6biHa oT BHeapeHna OP3 coctasuna 1146,5 TbIC. TOHH.
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ALSU MATISOVA

With many unique oilfields in late stage development, RPM,
Reservoir Pressure Maintenance systems, are becoming
increasingly important. It is the modern RPM systems, or,
more precisely, the new technologies used to maintain

the reservoir pressure that make it possible to increase oil
recovery.

Tatneft engineers are working first and foremost on the
reduction of energy consumption and increasing production
efficiency. They are focused on the protection of the
downhole equipment in injection wells against high pressure
and corrosion, and also on the comprehensive optimisation
of the RPM processes.

222 new injection wells were commissioned in 2013,
and at 172 of them, dual injection technology has been
introduced. Since we implemented this technology, it
has been used in 581 wells, which have provided an
incremental production of 1146.5 thousand tons of ail.

RPM SYSTEM MILESTONES

The evolution of the RPM system at Tatneft can be split into
five stages. It stems from the USSR Council of Ministers
Decree dated 28 April 1959, when it was decided to design
a peripheral water flooding system at Romashkinskoye

and Bavlinskoye fields in order to increase oil production.

It was there where the construction of the first water
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BEXU UCTOPUU
Ecnn npocnegnTe nctoputo passutis cuctemsl MM 8
«TaTHe@TW», TO €6 MOXHO PasnennTb Ha NATb 3Taros.

CBoe Hadano cuctema M 6epeT ¢ MNo—~CcTaHOBNEHNS
Coseta MuHucTtpos CCCP ot 28 anpenst 1959 roaa,

Korga ¢ Lefbto yBenuyeHnst HedhTego0biHm OblIo MPUHATO
peLIeHNE O MPOEKTUPOBAHMM 3aKOHTYPHOMO 3aBOOHEHS
Ha PoMaLLKMHCKOM 1 BaBAMHCKOM MECTOPOXOE—HNSIX.
VIMeHHO 30ecb 419 MOAAEP KaHMA N1aCTOBOMO AaBNEHNS
OblN1 Ha4aTbI MepPBble PadOTbl MO CTPOUTENBCTBY OOBEKTOB
MOArOTOBKM U 3aKa4Ku BOAbl, BBOOMIMCH HAarHETaTe NbHbIE
CKBaXKWHbI, cTpounck KHC 1, COOTBETCTBEHHO, BOAOBODI
BbICOKOIO U HU3KOro AaBe—HUsI.

Ha nepBom aTane, T.e. ¢ koHua 50-x oo 1985 roaa,
cuctema MMNQ cchopmmpoBanach 1 Havana yCuneHHo
pa3BMBaTbCs. STOMy CNocobCTBOBaM 60SbLLNE OOBEMBI
006bl4 HEDTN 1, COOTBETCTBEHHO, 60JIbLLNE OOBEMBI
3aKadku Bodpbl.

treatment and injection facilities started, where injection
wells were commissioned, cluster pumping stations and the
associated high pressure and low pressure water pipelines
were built.

During the first stage, from the late 1950s to 1985, the
RPM system was formed and began to quickly develop.
This was encouraged by large amounts of oil production
and the associated large volumes of water injection. During
the second stage (1985-1995), the main task for the
specialists was to solve the problem of the reliability of the
system’s water pipelines. Pipes with anti-corrosive coating
were barely in existence then, and corrosion protection
technologies were not widely used in oil production.
Because of this, we would say the key feature of this stage
was a catastrophic increase in the number of water line
ruptures (more than 20 ruptures a day) and the reduction
(splitting) of the remaining oil reserves and the produced
and injected water volumes.

&
‘:“ - PucyHok 1: OgHOBpeMeHHO-pasaenbHasa 3akadka B NPOAyKTVBHbIE NAaCTbl
Figure 1: Dual injection to producing formations
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Ha BTopom aTane (1985 —1995 rr.) rnaBHOW 3agaden
CneumnanncToB CTao peLleHne NpobnemMbl HaOeXXHOCTU
BOOOBOOOB CUCTEMbI. TPRYObI C aHTUKOPPO3NOHHBIM
MOKPbITVEM TOra TONBKO BXOAMIM B 06UX0[,

1N TEXHONOMMN aHTUKOPPO3UNHOW 3aLnThl B
HedTeaobbIuM LUMPOKO HE MPUMEHSNC. [TosToMy
OCHOBHOW OCOBEHHOCTHLIO 3TOrO 3Tana MOXXHO Ha3BaTb
KaTacTpPOUHECKINA POCT MOPbLIBOB BOAOBOAOB

(bonee 20 B OeHb), a TakXKe CHMXXeHWe (OpobneHne)
OCTaTO4HbIX 3anacoB Hed TN, 06 beMOB [0b6bIBAEMOI 1
3aKa4rBaemMon Bofbl.

www.rogtecmagazine.com

Cumulative incremental production, 000 tonnes

The decisive factor in the improvement in reliability of
the water pipelines was, of course, using pipes with
internal and external protection coatings. The large-
scale introduction of steel-plastic pipes (SPP) reduced
the failure rate by a factor of 30. During the next, third
stage (1995-2002), Tatneft engineers specialising in
RPM began to upgrade the RPM pumping stations and
establish the conditions for a more targeted injection.
Science was moving forward and some brand new
technologies were being developed that would provide
the stability of the RPM system. During that period such
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W pewatoLimm hakTopoM B MNOBbILLIEHUM HAAEXXHOCTU
BOAOBOOOB, KOHEYHO, CTa/I0 MpUMEHeHNe Tpyo ¢
BHYTPEHHUM U HaPY>KHbIM 3aLLUMTHLIMW MOKPbLITUSMU.
MaccoBoe e BHeopeHe MeTannoniacTMacCoBbIxX TPyO
(MIT) cokpaTnno aBapuiHOCTL Bonee vem B 30 pas.

Ha cnegytolem, Tpeteem atane (1995-2002 rr.)
cneuvanmucTel cuctemsl MM KoMnanum «TatHeTb»
B3A/MCb 3a MOOEPHM3ALMIO HACOCHbIX CTaHumm M0 v
co3[aHne ycnoBu ong MHOVBUOyanM3aLmmn 3aKaqku.
Hayka He cTtosana Ha MecTe, pagdpabaTbiBanmch
Ka4eCTBEHHO HOBble TEXHOOMMM, 0becrnevmBatoLLIe
cTabunbHOCTb cucTembl MM, VIMeHHO B 3TO Bpems
NOSIBUNMNCH TakMe MHCTPYMEHTBI, Kak MasilopacxoiHble
HaCcOCbl, PACKPbIICA LUNPOKNIA CMEKTP Ka4ECTBEHHOIO
0B0PYAOBaHNST CKB2XKMH 1 KYCTOBbIX HACOCHbIX CTaHLIMINA
(KHC), HaknagHbIX pacxoaoMepoB.

Ha yetBepTOM aTane (2003-2010 rr.) B kOMNaHum bbina
nocTaBfeHa Lieflb KOMMIEKCHOM ONTUMM3aLmy NPOoLLECCOB
M4, npenmyLLecTBeHHO, Ha 6ase MPorpaMMHbIX
KOMIMNEKCOB. AKTUBHO peann3oBbiBasiacb NporpaMmMa

MO 3aMeHe HacOoCHO-KoMMNpeccopHbix Tpyd (HKT) B
HarHeTaTesNbHbIX CKBaXKMHaxX Ha HKT ¢ BHYTPEHHUM
NOSIMMEPHBIM MOKPbLITUEM.

MaTbIN, HBIHELLIHWI 3Tan, paccymTand go 2015 roga w
HanpaBneH Ha 06ecrneYerHe aapPEeCHOCTU 3aKaqKu,
MOBbILLEHNE HAOEXHOCTN HACOCHbIX arperartos,
CKB2XXNHHOIO 0B60pyaoBaHus 1 ToyOoNpOBOAOB,
SHeproadekTBHOCTU cuctemsl MM B uenom. Ero
HemNMb3s Ha3BaTb MOCAEOHVM 3TaroM, Tak Kak cucteMa
MM nocTosiHHO pa3BMBasTCS.

Ha nepuopn go 2015 roga npuHsTa KoHUENUMo
PEKOHCTPYKLMM 1 pasdsutus cucTtemsl MM, MnasHom ee
0OCOBEHHOCTHIO ABMAETCS KOMMIEKCHOCTb MPUMEHEHNS
HOBbIX TEXHUHYECKMX 1 TEXHONMOMMHECKMX PELLEHWN. 3TO
NO3BONSET OOCTMHb MakCUMallbHOMO KoadhduumeHTa
HedbTEN3BNEYEHNS MPY ONTUMN3aLUMM SHEpProsaTpar.

LLEJ1b - SHEPTO3®®EKTUBHOCTDb

He cekpeT, 4to cuctemsl MMM Ha HEPTAHBLIX
MECTOPOXOEHUSX XapaKTEPU3YKOTCHA BbICOKON
SHEProeMKOCTHIO. Tak, Ha 1X JOM0 NpuxoamTcd bonee
30% Bcern NOTPEBNSEMON KOMMAHMEN SNEKTPOSHEPTN.
CambIMU 3HEPrOEMKUMU SBNSIKOTCA HACOCHbBIE arperarl
KHC. CerogHa nepeq cneuyanictamm KoMnaHum

CTOUT BaXKHEWLLAs 3a4a4a CHYKEHNS YOEbHOro
SHepronoTpedneHs.

[na atoro exxerogHo coBmecTHo ¢ OO0 «YK «Cuctema-
CepBuc», 06CNY>KMBAKOLLEN STU HACOCHbIE arperarb,
dhopMUpyeTCA MporpamMmMa no KanutanbHOMY PEMOHTY

N ONTUMN3ALMM HACOCHBIX arperaToB. dTa nporpaMma
Ha OCHOBaHWMKM pacHeToB TEXHNKO-OKOHOMWNYECKOIro
0060CHOBaHUA NO3BOAAET B HEODXOAUMbI MOMEHT
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tools as low flowrate pumps emerged, a wide range
of high-quality downhole and cluster pumping station
equipment and clamp-on flowmeters was in use.
During the fourth stage (2003-2010), the company
aimed to achieve comprehensive optimisation of the
RPM processes, mainly using software packages. The
programme for replacement of conventional tubing
strings in injection wells with polymer-coated tubing
strings was actively implemented.

The fifth and current stage is expected to end in 2015
and is aimed at injection targeting, increasing the
reliability of the pumping units, downhole equipment and
pipelines, energy efficiency of the RPM system at large.
This stage cannot be called the last stage, as the RPM
system is constantly evolving.

For the period ending 2015, a tailored “RPM
System Reconstruction and Development Concept”
was adopted. Its key feature is the integration

of applying the new engineering and process
solutions. This would help the company achieve the
maximum oil recovery factor while optimising energy
consumption.

AIMING AT ENERGY EFFICIENCY

It is no secret that the RPM systems at oilfields are
characterised by high energy consumption. They
demand more than 30% of the electric power consumed
by the company. The pumps at the cluster pumping
stations are the most power intensive units. These days,
the company specialists are trying to reduce their energy
intensity.

To this effect, every year the company, together with
000 “UK Sistema-Servis”, the company that services
these pumping units, establishes a programme for major
repairs and optimisation of the pumping units. This
programme, based on the feasibility study calculations,
makes it possible to carry out major repairs of the
pumping unit when necessary, thus saving the company
approximately 28.8 million roubles a year.

Tatneft pursues the objective of energy saving

by having started the pilot operation of two
displacement pumps manufactured by German
companies KAMAT (in NGDU “Almetyevneft”) and
WEPUKO (at NGDU “Elkhovneft”). The results of
the 2013 pilot operation demonstrated that the
energy intensity of these pumps is 2-2.5 times
lower than that of centrifugal pumps having similar
characteristics. That’s why the company decided to
purchase five more pumps: two KAMAT pumps (for
NGDU “Almetyevneft”) and three WEPUKO pumps
(two for NGDU “Elkhovneft” and one for NGDU
“Leninogorskneft”). Their maintenance is carried out
by the specialists of OO0 “UK Sistema-Servis”.
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PucyHok 2: [InHamvika BHegperus HKT ¢ M3l n nakepos M1-X
Figure 2: History of introduction of PE-coated tubing strings and M1-X packers
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MPOBOANTb KanuTanbHbI PEMOHT HAacoCHOro arperara, At present, most of the RPM system equipment
YTO MPMBOAUT K SKOHOMUK OKOmo 28,8 MH pybnen (pumping units, auxiliary equipment of the cluster
B rof. pumping stations), downhole and wellhead equipment
(tubing, packers, injection valves) is serviced by the
3Ty XKe LUenNb — CHYKEHNE 3HEeProeMKOCTU -- specialists of two Tatarstan service companies, OOO
«TaTHe(Tb» CTABUT Neped co60M, Ha4aB OMbITHO- “UK Sistema-Servis” and UK OO0 “TMS Group”,
MPOMBILLNIEHHYIO 3KCMyaTaumo AByX HACOCOB under the contracts executed between them and OAO
06BEMHOI0 AeNCTBUA FrePMaHCKUX (rpM. PesynbtaThl “Tatneft”. The centralisation of service in managing
OMbITHO-NPOMBILLAIEHHON aKcnnyaTaumm 2013 roga companies enabled the optimisation of the equipment
rnokasanu, 4YTo yaeNnbHoe aHepronoTpebneHne aTux stock and the costs of its maintenance, organisation
HaCOCOB B 2-2,5 pasa HXKe, YeM Y LIEHTPOOEXKHbIX of circulating equipment stock, and reduction of the
HAaCOCOB C aHasIoMMYHbIMN XapakTEPUCTUKAMN. downtime caused by its repairs.
[M03TOMY B KOMMAHWUM MPUHATO peELLEHNE 3aKynnTb
eLle NATb HacocoB OObEMHOrO aencTens. Vx INTELLIGENCE IS THE FUTURE
cepBuUCcHOE 0OCyXKMBaHNE OCYLLIECTBNSETCS Chnamm Intelligence rules the world. The production industry
cneumnanmcToB OO0 «YK «Cuctema-CepBuc», cannot evolve without science. The efficiency of
KOTOpbIE MPOLLAV CrieypuanbHoe 0byyeHne Ha hrpmax- cooperation between science and production industry
npon3BOANTENSAX HACOCOB B [r'epMaHunm. is evidenced by the long-term joint work efforts of the
scientists and oilfield personnel. The production and
B HacTosLee Bpems 6onbluas YacTb 060pya0BaHUS scientific potential of Tatneft is closely associated with
cuctembl MM (HacocHble arperatsl, BcrniomoraresibHoe  the activity of TatNIPIneft.
o6opyaoBaHne KHC), BHYTPUCKBaXXVMHHOE 1 YCTbEBOE
obopynoBaHue (HKT, nakepbl, HarHeTaTenbHas The institute, established in 1956, is one of the largest
apmMaTtypa) 06Cny>XMBaeTCy crneumanncTammn cepBucHoix  scientific centres within the oil industry. Petroleum
kommaHu TatapcTtana - OO0 «YK «Cuctema- scientists are now solving the most complex scientific
Cepsuc» 1 YK OO0 «TMC rpynn», ¢ koTopbiM Yy OAO and engineering design problems related to the
«TaTHeTb» 3akNtoYeHbl 4OroBopsb!. LieHTpannsaums integrated development of oil fields in various mining
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cepBucCa B yrnpaBJIAOLLNX KOMMaHNAX No3BoJinna
onTUMKM3MpPOBaTb oHA 060pYyAOBaHUS, 3aTpaThbl Ha
ero 06¢cny>xmMBaHue, opraHn3oBaTb 060POTHbIM HOHA
060pyaoBaHNs, CHU3UTb MNPOCTOU, CBS3aHHbIE C ero
PEMOHTOM.

BYAVLUEE - 3A UHTEJUJIEKTOM!

Mupom nNpaBuT nHTeNNeKT. [Npon3BoaCTBO HE
MOXKET pasBMBaTbCA 6e3 Haykn. DPHEKTUBHOCTb
COLPY>XEeCTBa HayKu 1 NPOM3BOACTBA NMOATBEPXAeHa
MHOIONIETHEN COBMECTHOM paboTon yHeHbIX U
NPaKTUKOB-HEDTAHUKOB. A NPON3BOLACTBEHHbLIN U
Hay4HbIV NoTeHunan «TatHedTh» TECHO CBSA3aH C
nesatensHocTbio TaTHUMHeDTh.

VHCTUTYT, co3paHHbin B 1956 roay, sBnsetcd

OOHVM N3 KPYMHENLLINX Hay4YHbIX LIEHTPOB HE(TSAHON
oTpacnn. Y4yeHble-HePTAHNKN CErOOHA peLlatoT
CNOXXHeNLIVE Hay4YHbIE N MPOEKTHO-TEXHUYECKNE
3aa4n KOMMNEKCHOMO OCBOEHNSA HEDTAHBIX
MECTOPOXLAEHNA B PA3SIYHbBIX FTOPHO-rE0N0rMHYECKNX
ycnoBusix. He octaetcs 6€3 nx BHUMaAHWS 1 CUCTeMa
M. Tak, B HacTosLee BpeMsd B «TaTHedTu»
YCMELIHO BHEOPAETCSA TEXHONOMMSI COPOCca U OHNCTKM
NonyTHO A06bIBAEMOM BOAbl HA FPyMMne CKBaXKVH,
paspaboTaHHasa cneumanuctamm TatTHUMHedDTh.
TexHonorus npegHasHadeHa Ans OTAENEHUST U OUNCTKM
nonyTHO A0ObIBAEMOV BOAbI HA FPYMne CKBaXKMH

C MOC/IeAyIOLLEN €€ 3aKadyKOoW B HarHeTaTesbHble
CKBaXXMHbI TOrO e KycTa.

HoBas paspaboTka NO3BOMSET CHU3UTb 0OBbEM
XKUIOKOCTK, Nepekadmnsaemoi no Tpybonposoaam
cucteM HedhTecbopa v MM, n o6bem NoTpebneHns
MpecHOW BOabl A1 3aKayKK B NAacT.

PasymeeTcs, 970 He egnHMYHasa paspaboTka.

Cpenn ycnewHo BHePEHHbBIX BbICOKOIMMEKTUBHBIX
TexHonorun TatHMNHedTs — ogHOBPEMEHHO-
pasgenbHas 3akadka (OP3), no3sonstoLlas
NpoOV3BOANTbL 3aKayky B ABa 1 6onee nnacrta

OLHOW CKB2XXNHOW 1 3KOHOMUTL 3aTpaThl Ha
OypeHme HOBOWM CKBaXKWHbI; MEXXCKBaXKMHHAS

(MCTIT) n BHyTpUCKBaXKMHHaA nepekadka (BCI),
KOTOpasa 4aeT BO3MOXXHOCTb MPOU3BOANTL 3aKayky
NNacToOBOW XXMOKOCTU C BbIBOOOM 1 6€3 BbIBOAA

ee Ha NoBepxHOCTb. CneumaneHble pa3paboTku
MNPUMEHSAOTCHA U HA MECTOPOXAEHUSX, YAANEeHHbIX
OT UCTOYHNKOB BOAOOBECTEYEHNSA HA 3HAYUTENBHbIE
paccTosaHNA. 30eChb MCMOAb3YIOTCS CUCTEMBI
nHonBmayanbHbix YOUH nnn cuctemsl MCI vnn BCI,
NO3BONSAOLLNE OPraHM30BaTh apPEeCHYIO 3aKayky C
uensto Mr4. MHorne-mHorve gpyrme TeEXHUYeCcKune
PELLIEHNS 1N TEXHOMOMMK, HaNpPaBeHHble Ha
COBEpPLUEHCTBOBaHWE yrnpasneHem cuctemon M.

OTpaboTKy CBOUX HOBbIX TEXHOMOMMI KOMMNAHNA
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and geological environments. The RPM system has
not been neglected by them either. Nowadays, Tatneft
successfully implements a technology developed by
TatNIPIneft specialists - the technology of disposal
and treatment of produced water at a well clusters.
The purpose of the technology is the separation and
treatment of the produced water at a well cluster
followed by its injection into injection wells of the same
cluster.

Pilot testing was conducted at a unit installed on the well
cluster at GZU-50A (pad metering station) of CDNG-4 (oil
and gas production department) of the Arkhangelskoye
field being developed by NGDU “Yamashneft”, as
division of OAQO “Tatneft”.

The key factors contributing to the success of the project
were smaller volumes of fresh water used for RPM; a
reduction in the energy consumption required to pump
fresh water, produced fluids and waste water.

The new design solution allows a reduction in the volume
of liquid transferred by oil gathering and RPM system
lines and the consumption volume of fresh water injected
into the formation. The technology allows a reduction

in the diameters of oil pipelines and water pipelines,
which results in lower capital costs during construction.
This “frees up” the initial water separation units and oil
processing units, which allows a reduction in the capital
costs of their upgrade. It effectively reduces the cost

of oil processing. This is indeed energy efficiency in
practice!

Naturally, it’s not a one-off solution. Among successfully
implemented TatNIPIneft’s technologies are the

dual injection that enables injection into two or more
reservoirs from one well, thus saving on the costs of
drilling a new well; inter-well and intra-well pumping,
which makes it possible to inject reservoir fluid and either
recover it at the surface or not, and a great many other
engineering solutions and technologies aimed at the
improvement of the RPM system management.

The company fine-tunes its new technologies at the
so-called Digital Qil Fields. Automation facilities, when
developing “difficult” oil reservoirs, provide the oil
workers with an opportunity to optimise their equipment
capacity and well productivity by analysing their data,
and also to forecast the well depletion dates based on
historical data. At the same time, the data relating to
the older production wells can be used to forecast the
behaviour of new wells. Advanced automation systems
allow us to centrally control a large number of wells using
remote monitoring systems.

Intellectual elements are also introduced to the RPM
system. In NGDU “Almetyevneft”, at the third block of the
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BEOET Ha Tak Ha3blBaeMbIX
VMHTENNeKTyanbHbIX

MecTopoxxaeHnax. Cpeacrtea
aBToMaTM3auum Npu paspaboTke 90

PucyHok 3: HacocHble arperatbl 06beMHOro AecTBIA
Figure 3: Displacement pumping units
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TPYAHOM3BIEKAEMbIX 80
3anacoB JaloT HeTAHMKaM 701 68%
BO3MOXXHOCTb ONMTUMN3MPOBATb 60 1
NMPOM3BOANTENBHOCTb 50 45%
obopyaoBaHns 1 0]
MPOOYKTMBHOCTb CKBaXKMH 50 60 s 8
3a CYET aHaNM3a ee JaHHbIX: kBTG KB MG 34 kB3

201 KW-H/M3 s KBT*4.M3 °
npenckasbiBaTb HA OCHOBE 10l KW=/ Wt/ KW=/
MPOLLbIX OAHHBIX CPOKM 0
MCHEPMaHNa CKBaXKMH.

HY LIHCA O6BbEMHBIN Hacoc - 1T OB6BEMHBIN Hacoc - 2

OAHOBPEMEHHO faHHble CTapbIxX
CKBaXXWH C Horatom NCTopmen
006bI4/ MOXHO MCMOb30BaTb
07151 NPOrHO3MpPOoBaHKs
noseneHns HoBbIX.
CoBpeMEHHbIE CUCTEMbI aBTOMAaT13aLMM MO3BONSAOT
LEeHTPanM3oBaHHO ynpasnsaTe OOMbLLUNM KONMYECTBOM
CKBa>XWH C NMOMOLLBIKO cncTeM OMCTaHLUNOHHOIO
MOHUTOPWHra.

Group pump unit

SNeMEeHTbI UHTENNEKTYaNM3aUmmn BHEAPSOTCS 1 B
cucteme MMNA4. Tak, B HIAY «AnbMeTbeBHed@Tb» Ha
TpeTbem 6noke bepe3oBCKOM NIoLWaan peann3oBaH
NMUNOTHBIV MPOEKT MO MPUMEHEHNIO MPOrPaMMHOro
npoayKTa, obecnevmBaroLLero yrnpaBaeHUEM CUCTEMON
MEXCKBaXKVHHON nepekadku (MCI1). Ota nporpamma

B KMNA, % - Efficiency, %

Automatic circulating
pump station

Volumetric pump - 1 Volumetric pump - 2

B Vn. pacxon, kKBT*4/M3 - Specific flow rate, KW-h/m?

Berezovskaya area, a pilot project has been implemented
to use the software package that controls the inter-well
pumping system (IWP). This programme allows us to
obtain the data on the operation of the electric submersible
pumps in the inter-well pumping system, to process the
obtained values, identify deviations of actual values from the
setpoint (operational) ones, and to produce such deviations
in the form of reports. The program provides integration

of operating parameters of injection and production wells,
and generates recommendations on the changing of the
injection mode.
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B [OBblHA

No3BOMAET NOJly4aTb AaHHbIE MO NapameTpam padoThl
ycTaHoBoK SLH cuctembl MCI, npoussoanTb
06paboTKy MOKa3aHWUi, BbIABASTbL OTKIOHEHNA
hakTUHECKMX 3HAYEHWI OT 3a4aHHbIX (PEXUMHbIX) U
NPeacTaBnATb OaHHbIE OTKIOHEHUS B BUAE OTHETHbIX
dopm. MNporpamma obecneynBaeT UHTerpaLmo
nokasaHui no paboTe HarHeTaTeNbHbIX 1 0OObIBAKOLLNX
CKBaXXVH, a TakXKe BblAAeT PeKOMeHaaumm no
N3MEHEHNIO PEXXMMA 3aKa4dKN.

Cpenn nepCneKkTUBHbIX TEXHOOMIA 3aBOAHEHS B
YCNOBUAX UCTOLLEHHOCTW 3anacoB CRedyeT Takxe
Ha3BaTb Te, KOTOPblE MO3BONSAIOT NOAAEPXKMBATb
3a0aHHbI YPOBEHb O00bI4M HEDTU B YCOBUSIX
nosaoHen ctagum paspaboTKn MECTOPOXKAEHWNNA.
Kpome yxxe HasBaHHbIX Bbile OP3, BCI1, MCIT k
HM OTHOCUKTCS M 3aKadka ¢ uenbto [MHIT pasnnyHbix
XUMNYECKUX PEareHTOB C MOMOLLBIO NepeaBMIKHbIX
ycTaHoBoK KYP (aT0 koMNnekc MoBUbHbIX
YCTAHOBOK MO MNPUrOTOBMEHNIO 1 3aKayke BOOHbIX
PaCTBOPOB ChIMy4MX N XXNOKUX PEArEHTOB B CKBaXKMHbI
C LEeNblo NOoBbILLIEHNS He(DTEOTAA4M NNacToB). B
HarHeTaTe bHbIE CKBaXKMHbI 3aKa4vka Npon3BoanTCS
C LeSIbIO BblipaBHUBaHWS MPOMUAS MPUEMUCTOCTH,
NOTOKOOTK/IOHEHUS N YBENNHEHNSA NPUEMNCTOCTN.

CneumanbHble pa3paboTKy MPUMEHSKOTCA 1 Ha
MECTOPOXAEHNAX, YOANEHHbIX OT UCTOYHNKOB
BOJ0OO6ECNEHEHNS HA 3HAYNTEBbHBIE PACCTOSHNS.
30eCb MCNOMBb3YIOTCA CUCTEMbI MHOUBUAYaTbHbIX
Y3UH nnm cuctembl MCIT vnn BCT1, nossonstoLme
opraHM3oBaTb afpecHyto 3akadky ¢ uensto M4, Ons
ONTUMANBHOrO BbINOSHEHNSA YCTAHOBIEHHOMO peXxxnuma
3aKka4ky NpoCTo BbIbUpaeTca Tunopasmep YOLIH.

[0BOPS O COBPEMEHHbIX TEXHONOMNSAX, HENb3s 0OONTU 1
NX BKOJIOMMYECKYIO COCTaBMAOLLYO. Tak, NMpUMeHeHne
CUCTEMbI BOAOBOAOB B aHTUKOPPO3MOHHOM
NCNOMHEHWM NO3BOSINIO COKPATUTb KOJIMYECTBO
MOPbIBOB Ha BOOOBO4AX CTOYHOM BoApl B cucteme [T/
6onee 4yem B 30 pas. Vcnonb3oBaHWe 3alpLLEHHbIX
HKT ¢ N3l 1 BbIcOKOrepMeTUYHbIX NakepoB M1-X
Nno3BoNAeT 9PPEKTUBHO 3aLLMLLATL SKCryaTaLIOHHbIE
KONOHHbI HarHeTaTENMbHbIX CKBaXKMH OT BO3OENCTBUSA
BbICOKOIO AaBJIEHUS U arPeCCUBHbBIX CTOYHbIX BOL,

4YTO, B CBOK O4YEpPEedb, He TOMbKO COKpPALLAET 3aTpaTbl
Ha PEMOHT CKBaXKWH, HO W CHWM>KAET HeraTnBHOE
BO34ENCTBME Ha MNTbEBbIE BOAOHOCHbLIE MAACTHI,

Among leading-edge technologies for flooding in the
late stage of field development are those that allow
us to maintain the targetted oil production level for
mature fields. In addition to the above mentioned
dual injection, intra-well pumping and inter-well
pumping, there is the injection of various chemicals
for enhanced oil recovery (EOR) using mobile
KUDR units (a fleet of mobile units for batching and
injection of bulk and liquid chemicals into wells to
enhance oil recovery). Injection into injection wells
is carried out in order to straighten the injectivity
profile, deflect the flow and increase the injectivity.

Special engineering designs are also used in the
fields that are located at large distances from

water sources. In such fields, individual electric
submersible pump systems or inter-well / inter-well
pumping systems are used, which help organise
targeted injection for RPM. For the optimum
implementation of the established injection mode, a
standard-size electric submersible pump is selected.

When discussing advanced technologies we should
of course take note on environmental protection.

As an example, using the system of corrosion-
protected water pipelines allowed us to cut down
the number of ruptures of waste water pipelines in
the RPM system by a factor of more than 30. Using
protected PE-coated tubing strings and extremely
leak-tight M1-X packers allows us to efficiently
protect the production strings of injection wells from
high pressure and corrosive waste water, which, in
turn, not only cuts the well servicing costs but also
reduces the negative impact on fresh water aquifers
and preserves water springs.

Ultimately, all the efforts of RPM specialists are
aimed at searching for efficient solutions to further
improve development conditions and resource-
saving.

There will always be more new ways to reduce
energy consumption and we must not be
complacent. It means that the introduction of new
engineering solutions and technologies will continue
in the future.

COXpaHAaeT POAHNKN. Ha JOCTUrHYTOM. A 3TO 3Ha4YuT, 4YTO PaboTbl MO

BHEOPEHNIO HOBbIX TEXHNYECKNX pel_ueHvu7| n

cneunanucTos no NI HanpasneHa Ha NOUCK
9P PEKTUBHBIX peLleHnin No dallbHeNLLEMY YITyHLLEHNIO
YCNOBUN pas3paboTKn 1N PECYPCOCOEPEKEHUS.
HoBble BO3MOXXHOCTW NS CHUDKEHUST aHepro3aTpaTr 2 TAT
BCerga HarmayTcs, eciv He OCTaHaBNMBaTbLCA
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