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OnbIT koMnanuu «TaTHe(TH» M0 COBepIIEHCTBOBAHMIO HHPPACTPYKTYPHI IS MOIepKa-
HHA IJIACTOBOIO AaBJICHHSA

A.A. Hypeanues, P.H. Axmaoues
1140 «Tamuedpmoy um. B.J]. llawuna, Anememoesck, Poccuiickas @edepayus

Ha nporsokenun Bocsmu pecsrmnernit ITAO «TarHe(Tb» mocienoBaTeNIbHO Pa3BHBATIO CHCTEMY IIOAJEPIKAHUS ILIACTOBOTO
nasienust (ITI1[), mpeBpaTuB ee B OTIaXKEHHBIH TexHOIOrHYeckuit opranmsMm. Ceronust unppacrpykrypa III1J] - 310 rapMOHUYHO
BBICTPOEHHBIII KOMIUIEKC, OXBAaTBIBAIOIHI BeCh IIUKJI 3aKauKH Pab04ero areHTa: OT BOZ03a00pa U IIOATOTOBKH BOJBI 10 3aKa4KU e
B ILIACT.

CTpemsich K MaKCUMAJIBHOU Pe3yJIbTaTHBHOCTH, KOMIIAHUS JIeNIaeT CTAaBKy Ha TPH KJIIOYEBBIE COCTABIAIONIHNE - SHEProdddex-
THUBHOCTB, HAJIEXKHOCTb U YIPABIIEMOCTh. B pamMKax yBenmudeHust S9Heprod(peKTHBHOCTH IIPOU3BOJUTCS MACIITaOHOE OOHOBIICHUE
HACOCHOTO IapKa: Ha CMEHY IMPEIKHUM PEIIeHHsIM IPUXOAAT arperarsl 00beMHoro aeiicteus ¢ BoicokuM KIIJT B 80-86 %, 3ameTHO
CHIDKAIOIIVE dHepro3arparsl. He MeHee 3HaYMMBIM IIaroM CTaja TpaHc(hOpManus TPyOOIPOBOIHON CeTH: IPUMEHEHHE CTeKIIOILIa-
CTUKOBBIX U THOKHX KOMIIO3HTHBIX TPYO ITO3BOIMIJIO HAIEXKHO IIPOTHBOCTOSATH KOPPO3HH M arpecCUBHBIM cpenaM. IIpm sTom HH-
JKEHEPBl HE OTPAaHMYMBAIOTCS 3aMEHON MaTepUalloB, OHHM TAK)KE HACTPAUBAIOT CaMy I'€OMETPUIO CUCTEMBI: MEPErpyIIUPOBBIBAIOT
TpyOOIIPOBOIHYIO CETh, IPOKIA/ABIBAIOT MIEPEMBIUKH, IEPEHAIPABIISIIOT TOTOKH. Takasi KOMIUIEKCHAsl ONTUMHU3ALHS TPACC IOMOraeT
YKPOTUTH THAPABIMYECKHE IOTEPH U OLIyTHMO COKPATHTh YHEPromnoTpebIeHue.

B cocTaBe nryOHHHOTO 000pYIOBaHUS HATHETATENILHBIX CKBAKHH BCE IIHPE UCIIONIB3YIOTCS CTEKIIOMIACTHKOBBIE HACOCHO-KOM-
npeccopusle Tpyosl (HKT) - ux 1o B OCHAIIeHHH CKBaXKUH HOCIETOBATEILHO pacTeT. HaKoIIeHHBIH ONBIT T03BOIMI BBIPaOo-
TaTh TUIIOBBIC KOMIIOHOBKH INTyOHHHO-HACOCHOTO O0OPYIOBAHUS JUISl PA3HBIX YCIOBHUH - C Y4€TOM IIIyOHHBI, TPAeKTOPHU CTBOJIA H
arpeccUBHOCTHU cpexbl. CTaHIapTH3ALMS PELICHNH yCKOPHIIA IIOATOTOBKY K CITYCKY, a JIOKaJIH3alus IPOU3BOJCTBA HA COOCTBEHHBIX
MOIIHOCTSX KOMITAaHHH 00ecrednia ObICTPOe THPaKHPOBAHUE TEXHOJIOTHI U POCT HaJIeKHOCTU (DOH/IA HaTHETaTEIbHBIX CKBAYKHH.

Baxxneiinieit Bexoii Ha ITyTH COBEpIIEHCTBOBAHNUS cTala Ludposas TpaHchopManus. B ee ocHOBe — mociexyiomee BHEAPEHUE
U (POBBIX JBOIHHUKOB, KOTOPbIE OOBEIHHAT TEIEMETPHUIO, THAPABINUESCKIE PAcUeThl M JaHHbIE F€OMH(pOPMANUOHHBIX cHCcTeM. B
CBSI3KE C aBTOMAaTU3aLUeN 3TO CO3/1acT €JHHBIN 3aMKHYTBI KOHTYp «MOHUTOPHHI - aHAJIU3 - YIPAaBIEHHE»: CUCTEMA B PEaIbHOM
BPEMEHH MO3BOJIUT (PUKCHPOBATh U IallTHPOBATh H3MEHEHHsS TPYyOOIIPOBOAOB B 000PYIOBAHHS, HO3BOJISISI THOKO H TOYHO KOPPEKTH-
pOBaTh PEKHUMBI 3aKAUKH.

KitioueBbie c/10Ba:CHCTEMA MOIEPIKAHNS IIACTOBOTO JIABJICHNUST; HACOC 00BEMHOTO JICHCTBHSI; KOMIIO3UTHBIE TPYObI; agpecHast
3aKayuka; KOPPEKTHPOBKA TPACC; NUPPOBOH TBOHHHUK.

Jist uutupoBannsi: A.A. Hyprammes, PH. Axmanues (2026). OnbiT xomnannn «TaTHe(Th» 10 cOBepIIeHCTBOBaHUIO HH(pa-
CTPYKTYPBI UL IOJJIEPIKAHHS IUIACTOBOTO AaBieHus TpynHou3BIeKaeMble 3amnackl, 1(3), c. 23-26.

Experience of Tatneft in Improving the Reservoir Pressure Maintenance Infrastructure

A.A. Nurgaliev, R.N. Akhmadiev
PJSC Tatneft, Almetyevsk, Russian Federation

Over the course of eight decades, PJSC Tatneft has consistently developed its reservoir pressure maintenance (RPM) system,
transforming it into a well-tuned technological organism. Today, the RPM infrastructure is a harmoniously structured complex
covering the entire cycle of working agent injection: from water intake and treatment to its injection into the reservoir.

Striving for maximum efficiency, the company relies on three key components - energy efficiency, reliability, and controllability.
As part of increasing energy efficiency, a large-scale renewal of the pump fleet is underway: former solutions are being replaced by
positive displacement units with a high efficiency of 80-86 %, which significantly reduce energy costs. An equally significant step
has been the transformation of the pipeline network: the use of fiberglass and flexible composite pipes has made it possible to reliably
resist corrosion and aggressive environments. At the same time, engineers do not limit themselves to replacing materials; they also
adjust the very geometry of the system: regrouping the pipeline network, laying jumpers, and redirecting flows. Such comprehensive
optimization of routes helps to tame hydraulic losses and noticeably reduce energy consumption.

As part of the downhole equipment of injection wells, fiberglass tubing (tubing) is increasingly being used - its share in
well equipment is steadily growing. The accumulated experience has made it possible to develop standard downhole equipment
configurations for various conditions - taking into account depth, wellbore trajectory, and environment aggressiveness. The
standardization of solutions has accelerated preparation for tripping operations, while the localization of production at the company's
own facilities has ensured rapid replication of technologies and increased the reliability of the injection well stock.

A key milestone on the path of improvement has been digital transformation. Its basis is the subsequent introduction of digital
twins, which will combine telemetry, hydraulic calculations, and geographic information system data. In conjunction with automation,
this will create a unified closed loop of "monitoring — analysis — control": the system will allow real-time recording and adaptation
of changes in pipelines and equipment, enabling flexible and precise adjustment of injection regimes.

Keywords: reservoir pressure maintenance system; positive displacement pump; composite pipes; targeted injection; route
adjustment; digital twin.

Recommended citation: Nurgaliev A.A., Akhmadiev R.N. (2026). Experience of Tatneft in Improving the Reservoir Pressure
Maintenance Infrastructure. Hard-to-recover reserves, 1(3), pp. 23-26.

Beenenue KJIIOUEBBIX ITAllOB B PA3BUTHU TEXHOJIOTUH pa3paboTKH
[NAO «TarnedgTb» obnmamaer 80-JIETHUM OIBITOM U yIPaBIEHUS MECTOPOXKICHUSMH SABIISIETCS HAYAJIO HC-
JKCIUTyaTallui HEPTAHBIX MecTOpokIeHUH. OIHUM U3 MOJIb30BAaHMS METOIOB MOAJCPIKAHUS IUIACTOBOTO JIaB-
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nenus (nanee — [1I1/1). B 1960-e roxpr kommnanueii Biep-
Bble BHEJPEHA peajn3alys 3aKOHTYPHOTO 3aBOJIHEHUS
Ha PoMamkuHCkoM M BaBJIMHCKOM MECTOPOXKIEHUSX.
JlaHHas TpakTHKa cTaja OTIPAaBHOW TOYKOW mist dhop-
MHUPOBAHMS OTPACIIEBBIX MOAXOAOB K MPOEKTUPOBAHUIO
U SKCIUTyaTallud CUCTEMbl MOIACpKAHUS IJIACTOBOTO
JTaBJICHUSL.

3a ToABl AKCIUTyaTallud UHPPACTPYKTYpa CUCTEMBI
MOJICP)KaHUsl TUIACTOBOTO JaBlieHUs cdopMupoBaa
KOMIUIEKC TEXHOJIOTUYECKUX OOBEKTOB M 000PYI0BaHUS,
00eCIeunBaroIMX MOJIHBIN IIUKI — OT MOATOTOBKH pado-
YEero areHTa /10 3aKayKu ero B IiacT. B cocTaB cucteMbl
BXOJIAT: YCTAHOBKU IOJIOTOBKU BOJIBI, BOJI03a00PHBIC
coopyxkenust (B3C, BCII, MCII); kycToBble HACOCHBIE
CTaHIMK; TPYOOTIPOBOAHAS CUCTEMa — BOJOBOJIBI, OJIOK
rpeOCHKH; HArHETATEIIbHBIC CKBAKUHBI — KOHEYHAS TOU-
Ka, BKJIFOUAIOIiasi B ce0st HaJ3eMHOE U TITyOMHHOE HACO-
cHOe 000pyaoBaHueE.

Ha rexymmuii MmoMeHT psin MectopoxaeHuit [1AO
«TarHeTb» HaxXOmUTCA Ha YETBEPTOM CTaIuM paspa-
OOTKH, POCT TEMIIOB BBIPAOOTKH OCTATOYHBIX H3BJIEKa-
eMBIX 3aIllacoB JHUKTYeT HEOOXOAMMOCTb OOECIeYEeHUS
COOTBETCTBYIOILIECH KOMIIEHCAIIMU OTOOPOB M MOAepPKa-
HUS ONITUMAJIBHOTO IJIaCTOBOTO AaBiieHHsl. OCHOBHBIMU
TEXHOJIOTUSIMU 3aBOJHEHUS HA JAHHOM JTAIle SIBIISIFOTCS
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BTOpHUYHBIEC (mmKInYeckas 3akauka, BHC, MCII/BCII,
OP3) u tpernunsie (MYH, I'PI1) meTonsr Bo3neHCTBUS
Ha 1uiacT. C y4eToM W3HOIICHHOCTH UH(PPACTPYKTYPHI,
HEOOXOIMMOCTH TOBBIIICHUS aPeCHOCTH 3aKauKU Tpe-
OyeTcs MPUMEHEHHE KOMILICKCHBIX HHCTPYMEHTOB IO
MOBBIICHHUIO A((HEKTUBHOCTH CUCTEMBI, C IPUMEHECHH-
eM sHeprod3dexTHBHOTO U OoJee HaAEKHOTO 000PYI0-
BaHUs KaK HAJ3eMHOW 9aCcTH 00BEKTOB, TaK U KOHCTPYK-
LMK CITyCKAaeMOIro OOOpY/IOBaHUS B HarHETaTeIbHBIC
CKBa)KUHBI.

JocTiwkenne BBICOKHX ypOBHEH 3Heproaddextus-
HOCTH OCYIIECTBIJIAETCS MyTEM Kak MPsIMOrO 3aMellie-
HUS 3HAYMTEIBHON JIOJM HACOCHOTO 00OpYIOBaHUS Ha
arperarbl ¢ BBICOKMM KOA(Q(UIUEHTOM MOJIE3HOTO AeH-
creusa (KIL/I), B mepByro ouepens Hacochbl 00bEMHOTO
TUMA, TaK U aJ[PECHOTO BO3/ICHCTBUS — MOHTa)Ka IMpPH-
YCThEBBIX MaJOO0OBEMHBIX HACOCHBIX arperaTtoB Ha Ky-
CTOBBIX IJIOIIAIKAX. DKCIUTYyaTAI[HOHHBIC BO3MOXKXHOCTH
HAcOCOB 00bEMHOT0 ACUCTBHS 00CCIIEUNBAIOT UM BBICO-
kuii KIIJI (80-86 %) 1 mMO3BOJSIOT CHU3UTH YIAECIBHOE
sHepromnorpednenrne Ha 30% B COOTHOIICHUM C AJIEK-
TPOLICHTPOOEIKHBIMU HACOCAMH C TAKOH K€ MPOU3BOIH-
TeIbHOCTHI0. COBMECTHAS peanu3anus YTUX MEPOTPHsi-
THI 00ecreunT NOTEHIUAIBHO JOCTHKUMOE CHIKECHHE
YAENBHBIX SHEPreTUUECKUX 3aTpar /10 1IeJIeBOro MoKasa-
tens 3,5 kBt-u/m3,
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Puc. 1. Jlunamura cnudicenust yoenbno2o snepeonompednenus na 3akadxy 1 m? ocuoxocmu 6 nnacm, kBm*u/m’.

B pamkax crparerum TEXHOJOTMYECKOTO Pa3BUTHUS
Komnanus ynenser ocoboe BHUMaHUE MOJCPHH3AINU
TpyOONPOBOJHON CHCTEMBI Kak OJHOMY M3 Haubojee
3aTpaTHBIX HaMpaBlieHUH Ha3eMHOW MH(PACTPYKTYPHI.
KiroueBbIM pelieHHeM B 3TOM Ipoliecce CTalo MpH-
MEHEHHUE CTEKJIOTIACTUKOBBIX M THOKUX KOMITO3UTHBIX
tpy6 (CIIT m I'KT). Ux sKkciutyatalliOHHBIE XapakTe-
PUCTUKH — B IEPBYI0 OUEPENb BBICOKAs KOPPO3HOHHAs
CTOMKOCTb U YCTOMYHMBOCTh K XUMHUUYECKU arpeCCUBHBIM
cpenaM — 00eCTeUMIH POCT HAACKHOCTH TPYOOIIpOBO-
JIOB ¥ CHWKEHHME KOJIMYeCTBa HHIIUAEHTOB (OTKa30B BO-
JIOBOJIOB B XOJI€ 3KCILTyaTallid), YTO B COBOKYITHOCTH
IIPUBENIO K MUHUMM3ALUU ONEPALUOHHBIX U3/IEPKEK.

Emie oqHUM HanpaBiaeHUEM Pa3BUTHs CTajla OITUMHU-
3alysl MPOTSHKEHHOCTH TPYOOIPOBOIHON CETH CHCTEMBI

I/, 3amaua onTUMHU3AIMK CXEM BOJOBOJIOB PEIIACTCS
3a CUCT KOMIUICKCA TEXHUUCCKUX MEPOMPHUITHI:

1. pexkoH(pUrypaiusi BOJOBOJOB, COCAMHSIOIIUX
ook rpedenok (BI') ¢ kycToBO# HaCOCHOI cTaH-
nueit (KHC). IpenycmarpuBaer 3aMeHy napali-
JIENBHO CIEAYIOMUX BOJOBOIOB HAa OIMHOYHBIN
BOJIOBOJI YBEJIMUEHHOTO JHUAaMETpa. ITO TMO3BO-
JISIeT CHU3UTh METAJUIOEMKOCTh M JKCILTyaTalu-
OHHBIC HM3ACPKKUA TPU COXPAHCHUU PACUCTHOM
MIPOIYCKHOMN CIIOCOOHOCTH;

2. KOpPpEeKTHpPOBKA TpacC BOJOBOAOB, CBS3bIBa-
ommx BIT ¢ HarHeTaTeNbHBIMU CKBaKMHAMH.
Bxmrouaer nmeperpynnupoBKy CKBaXXHUH C OTHOTO
«yca» Ha JPyroil U CTPOUTEIHCTBO MEPEMBIUKHI
— HOBOTO BOJIOBOJIa MCHBIIEH MPOTSKECHHOCTH.
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Takoli MOAXOI MOBBIIAET TMOKOCTH pacmpene-
JICHUS! 3aKauKd M COKpallaeT THIPaBIMYECKHE
MOTEPU B CUCTEME;

3. -onTuMH3alnMs 3a CYET MEPeKIIOYeHUsT OTHa-
JICHHBIX HATrHETATEeNbHBIX CKBKWUH Ha JpPyTHE
oobextel uMHPpacTpykTypsl (KHC, BI'). Dto
MO3BOJIIET MCKIIIOYUTh M3 SKCIUTyaTaluu Tpo-
TSDKEHHBIE M HHU3KOA(Q(EKTUBHBIE yYaCTKH BO-
JOBOJIOB, TEPepaclpeneinB OObeMbl 3aKauKH
o OoJiee palMOHaILHBIM MapIIPyTaM U CHU3HB
CYMMapHbIE PHEPro3arparbl Ha TPaHCIOPTUPOB-
Ky pabodyero areHra.
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Puc. 2. [Ipunyunuanshoie cxemvl «00» U «NOCILE» ONMUMUSAYUU YMeM
nepekadeHUs OMOAIeHHbIX cKéadcur Ha opyeue oovekmul (KHC, BBI)

B paMkax MHKEHEPHO-ONTUMH3ALNOHHOTO MOIX0AA
K opranuzauuu cuctemsl [1I1]] peanuszosano 136 npoek-
TOB TEXHHUUYECKOTO IIEPEBOOPYKEHNUS ¢ BHeApeHueM 120
HAcCOCOB OOBEMHOTO JICHCTBUS, BHIIOJIHEHO CTPOUTEIb-
ctBo 408 kM TpyOONpPOBOJOB M3 CTEKIOIIACTUKOBBIX
TpyO, 3a c4eT ONTHMHU3ALMH MapLIPyTOB JOCTABKH pa-
0ouero areHTa A0 CKBa)XHUH, COKPALICHA MPOTSKEHHOCTh
MPOEKTUPYEMBIX Tpacc Ha 202 kM.

OnbIT MPUMEHEHUS! KOMITO3UTHBIX TPYO MO3BOIMII
MEPECMOTPETh TOAXOJ K CIIyCKAeMOMY OOOPYIOBAHUIO
HarHeTaTeNbHBIX CKBaXMH: B KadectBe ['HO nHauann
ncrnonb3oBare creknomactTukosele HKT. Ha ocnoBa-
HUH OIBITa BHEAPEHUS ObLTH C(HOPMHUPOBAHBI TUIIOBBIC
xomnoHoBkH ['HO aist pa3HbIX KaTeropuil CKBaXkKUH (110
IyOuHe, MPO(GUITI0 M arpecCCUBHOCTH CPEJIbI), YTO TO-
3BOJIWJIO CTaHJAPTU3MPOBATh MOAO0pP 00OpPYyAOBaHUS U
COKpaTUTh CPOKH IMOATOTOBKU K cIycKy. Mcmonb3oBa-
HUE 000pyHOBaHUS, MPOU3BEACHHOIO Ha MOIIHOCTSIX
komnanuu «TatHedTh», YCKOPHIO THUPAXKUPOBAHHE
TEXHOJIOTUH Ha (DOHJIC HATHETATEIbHBIX CKBaKUH M I10-
BBICHJIO HAJEKHOCTD IKCIUTyaTallul CKBaXKHH.

[TomMumoO yke peanr30BaHHBIX MEPONPHUSTHH, KIIO-
4yeBbIM d5ieMeHToM ctpareruu [TIAO «TarnedTs» BbICTY-
naeT nudpoas Tpanchopmarus cucremsr [TIT]1.

Ee BakHeHIIMM HanpaBieHUEM SBISIETCS] BHEAPCHHE
HU(POBBIX JBOMHUKOB — TMHAMUYECKHX BHPTYaJIbHBIX
MOJIeTIeH, KOTOpBIE OTPAXkKalOT (PAKTUUIECKOE COCTOSTHHE
U TEKyIIHe PEeKUMBbI paboThl TPyOOIPOBOAHOM CETH,
HAcoOCHOro o0opynoBaHus M (oHIA HarHeTaTeIbHBIX

CKkBaxxiH. B mepcriekruse nudpoBoii ABOHHUK ITO3BOJIUT
O0OBEIMHHUTD JaHHBIC TEIEMETPUH, PE3YIIBTAThl THAPaB-
JIMYECKUX PAcYeTOB U CBEACHUS M3 TeOMH(OPMAIUOH-
HBIX CHCTEM, 00eCIIeurBasi CKBO3HOM KOHTPOJIb MapaMe-
TPOB U MPOTHO3UPOBAHUE MTOBEIEHUS TPYOOIIPOBOIHON
CHUCTEMBI.

CoBOKYITHOE NMPUMEHEHNE aBTOMATU3aI[UN O0bEKTOB
U 1IU(PPOBOrO MOACITUPOBAHUS JACT CUHEPTeTUYCCKUI
a¢deKT: AaHHbBIe, MOCTYMAONINE ¢ aBTOMATU3HPOBAH-
HBIX CTAHIIUN B PEXKUME PEAIbHOTO BPEMEHHU, OyIyT HC-
MIOJI30BAHBI JJI MPUHATHUS YIPABICHYSCKUX PELICHUMN
W BO3IeicTBUI Ha 00opynoBaHue. 3aMKHYTBIH KOHTYp
«MOHUTOPUHT - aHAJU3 - YIPaBICHUE» MO3BOJIUT pea-
JIN30BaTh afJjanTUBHOE yrpasiienue cucremon III1/1: pe-
JKUMBI 3aKaUKH HETIPEPBHIBHO KOPPEKTUPYIOTCS C YIECTOM
(haKTUYECKOTO COCTOSIHUS TUIacTa, TPyOOIPOBOIHOM
CETH U HACOCHOTO OOOpYIOBaHWsI, YTO IMOBBIIIACT Ha-
JEKHOCTD U A3PPEKTUBHOCTh Pa0OThI BCEH CUCTEMBI.

Peanuzanusi KOHLIENIMH PEKOHCTPYKIMU CUCTEMBI
[IT/1 mo3BOIUT MOBBICUTH HAJIEKHOCTh, SHEProdhhek-
TUBHOCTbh HH(PACTPYKTYPHI U YIIPABIIEMOCTh CUCTEMBI
3aBOJIHEHMUSL.

3akiilouenue

IIpoBeneHHbIE aHaANM3 KOMILIEKCA MEPONPUATUI
10 COBEPLIEHCTBOBAHUIO CHUCTEMBI IMOAJIEPKAHUS ILIa-
croBoro gasnenus (I1I1/1) B [TAO «TarHedTh» geMOH-
CTPUPYET CUCTEMHBIM M MHOTOYPOBHEBBIA MOAXOI K
PELICHUIO 33a/1a4 Ha MECTOPOKICHUAX, HAXOIAIIUXCS Ha
no3/iHer craauu pa3paboTku. B ycrmoBusx pocra Tem-
OB BBIPAOOTKH OCTaTOYHBIX M3BIIEKAEMBIX 3aI1acoB U
M3HOIICHHOCTH WH(PACTPYKTYPHI KOMIAHUS ITOCIEI0-
BaTeJIbHO peajn3yeT CTPATEeTHUI0, HAIlCJIESHHYI0 Ha 00e-
CIICYCHHE KOMITCHCAIIMH OTOOPOB, MOJCPKAHUE OIITH-
MaJIBHOTO IJIACTOBOIO JIABJICHHS W TOBBIIIEHUE O0MIeH
3¢ (EKTUBHOCTH CUCTEMBI 3aBOJTHCHUSI.
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