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CeHOMAHCKaA 3an1exb PycCKO20 MecmopoxOeHUs XapaKmepu3yemcs HempueuasibHbIM
2e0s102U4EeCKUM CMPOEHUEM: OC/I0OXHEHA PA3/0MHOU meKmoHUKoU, npedcmaessneHa
C1060KOHCOUOUPOBAHHLIM Kossiekmopom, 70% 3anacos noKaAU308aHO 8 00203080l 30HeE,
omme4aemcs 8bICOKAA BA3KOCMb Hacbluwjarouwe2o ¢arouda — 207 cl13. Haubonee
pacnpocmpaHeHHol mexHonoaueli 0718 8blpabomku 3anacos8 nod2a308biX 30H A6/9emcs
3KCNAYyamayus 20pU30HMAsbHbIX CKBAMCUH HA HU3KUX Oenpeccusx. [ns 6onee
3ghgheKMuBHO20 0CBOEHUA HA MECMOPOXOEHUU AKMUBHO 8edymcs pabomel no
cmpoumesbCmay CK8AXUH C/IOXHOU apxumeKkmypsl. B 30Hax ¢ nosbiwieHHou
pac4yneHeHHOCMbto bypsaMCca 20pU30HMAsTbHbIE CKBAMCUHbI 0 mury «gpuuwboH» — 3-5
CMe0s108, 8 30HAX C APKO-8bIPaAXeHHOU enuHuUcmoUl nepemoivykoll bypamcsa 08ycmaeosbHble
CK8aMCUHbI 6e3 namepanbHo20 cMeweHus. B 2018 2. nosy4eHbl cmapmosble nokazameru
cemu MH0203a60U0iHbIX CKBAXUH — 08YX «(huwboOHO08» U 5 08ycmeosibHbIx cKeax UuH. CpeodHAsA
MPOOYKMUBHOCMb MH0203a60UiHbIX CKBAM(UH OKa3anace Ha 35% eviwe, yem

y 20PU30HMAsIbHbIX, C/1e0080MeEsbHO, 8 C/1Ie0YIOU,EM MPOEKMHOM OOKyMeHme
uenecoobpasHo paccmompems MUPAXUPO8aHUe OaHHOU mexHono2uu
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eKyLMIN 3Tan OCBOEHMA HedTAHbIX U ra-

30BbIX MECTOPOXAEHWUIN XapaKkTepusyeTca

M3MEHEHMEeM CTPYKTypbl BOBJIEKaeMbIX

B pa3paboTKy 3anacos B CTOPOHY yBenu-

YeHWA A0NU TPYAHOU3BIEKAEMbIX YI/1EBO-

[0pOoAO0B. 3HaUNTeNbHaA YacTb TpM3 npeacrasaeHa

BbICOKOBA3KMMM HepTAMM, a TaKke obWMpHbIMU

NoArasoBbiMM 30HaMK HedTerasosbIx 3anexen [1].

XapaKTepHbIM NpMmMepomM gaHHoro suga TpH3

ABNseTcA 3anexb nnacta MK, Pycckoro Hedreraso-
KOHZLEHCATHOrO MECTOPOXKAEHMA.

Mpob6remaTHKa pa3paboTKN OTAOKEHUH
CEeHOMAaHCKOro Bo3pacrta Ha npumepe
naacrta MK, . Pycckoro MecTopoXkaeHus
o reonormyeckomy CTPOEHUIO CEHOMaHCKasa 3a-
Nexb PyccKOro MecTopoXKAeHWs OC/NOXHEeHA Ha-
NIMYNEM PA3/IOMHbBIX TEKTOHWUYECKUX HapyLUEeHWUM
(c amnautypon no 200 m) n npeacrasieHa cnabo-
KOHCONMAMPOBAHHbIM KonnekTopom. [Mogasnsto-
Wwaa 4Yactb 3amacos (70%) nokannsoBaHa B NOA-
rasoBoi 30He, NMPW 3TOM OTMEYaEeTCA BbICOKAnA BA3-
KOCTb Hacblwatowero ¢pnounaa — 207 chs (puc. 1).
Kaxkablt ocnoxKHAWKUMA GaKTop MO-CBOEMY
B/IMAIET HA UTOTOBbIE NMPOEKTHbIE PeLLIeHUs, rMaBHas
LeNb KOTOPbIX — MUHUMM3ALLMA PUCKOB, KaK Npu by-
PEHUMU CKBAXKMH, TaK U MPW UX IKCAAyaTaLmUun.

NMepcneKTHBbI YyBeAHYEeHUA BePTHKaAbHOro
oxBarta

Hanbonee pacnpocTpaHeHHas U oTpaboTaHHas
B HacTosAllee Bpems TeXHO/NorTnA A/1A BblpaboTKu
3aMnacoB NOAra3oBbIX 30H — 3KCM/yaTaLma ropu3oH-
Ta/lbHbIX CKBA)XMH HA OrpaHMYEHHbIX Aenpeccusx
(~ 5-10 atm) [2, 5]. BaxkHbim haKTOPOM NpKU TaKOM

noaxofae AsnAeTcA 060CHOBaHHbIN BbIGOP LEeneso-
ro MHTEpBana — «Kopugopa bypeHua» ana uenen
npegoTBpaleHna murpauum oéaonaos B HedTa-
HYt0 YacTb. [11A yCnoBmin PyCCKOro MecToporKaeHu A
(cpepHana HedTeHacblWweHHana TOAWMHA B noara-
3080l 30He — 30 M) B COOTBETCTBMM CO CTpaTeru-
el pasbypmBaHNA MUHMUMANbHbIE OTCTYNbl OT THK
1 BHK coctasnsatoT 15 n 10 m, cCOOTBETCTBEHHO.

Ons 6onee apdekTMBHOro ocsoeHusa TpM3 Ha
nnactax rpynnel MK akTnBHO BeayTtcA paboTbl no
CTPOUTENBLCTBY CKBAXKUH C/IOXKHOM apPXUTEKTYpbI
[3, 4]. B 30Hax C MOBbIWEHHOW PaCY/€HEHHOCTbIO
(10-15) K cTpouTenbCTBY MAAHUPYIOTCA FOPU3OH-
Ta/ibHble CKBa*KWHbI No Tuny fishbone — 3-5 6oKo-
BbIX CTBOJIOB C A/IMHOM 150-200 M 1 paccTosiHUEM
mexay Humu 100-150 m (oxkugaeman spdekTus-
HOCTb MPOXOAKU — 73%). B 30Hax ¢ BblAep!KaHHOM
no nAoWaan MMHUCTON nepemblukor (10-15 m)
b6ypATCcA ABYCTBO/IbHblE CKBaXKMHbI 6e3 natepanb-
HOro cmelleHus — anmHa 500 m (puc. 2), paccrtos-
HUe mexay cTBoslamu — 24 m (nnaHoBas addeKTmB-
HOCTb MPOXOAKN — 68%).

B 2018 r. Ha mecTopoKaeHUn nogobpaHa mak-
CMMa/IbHO 3KOHOMMYHAA TEXHONOMMA Mo BypeHuto
OBYCTBO/IbHbIX CKBa*KMH € obcaskoi oboux cTBo-
noB. Bcero npobypeHo 10 ckBaxKuH. Ha nepsom
aTane 6ypuTtca 6OKOBOM CTBOJ, B KOTOPbIWA CNyCKa-
€TCs XBOCTOBUK C K/IMHOM-OTK/IOHUTENEeM. BypeHue
OCHOBHOFO CTBOJ1a OCYLLLECTBAAETCA CPE3KOM C Ku-
Ha, mocne 4yero MPOM3BOAMUTCA CMYCK XBOCTOBMKA
(puc. 3). B ycnosuax cnabocuemeHTUpPOBaHHOIO
necyaHuKa BHegpeHUe AaHHOW TeXHOI0MMKU NO3BO-
Puc. 1.

Kapma aghghekmueHbix HeghmeHacbiWeHHbIX MOAULUH
U eeosozuvecKuli paspe3s rno AuHuu A-A’
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Puc. 2.
Tunbl MHO203a00UHbIX CKBAMCUH

NAET NpeaoTBPATUTL BO3MOXKHOE OCbiNaHMe CTBONA
M COXPaHWUTb BbIHOC TBEpAOW ¢pakuum B obnactm
HU3KKUX 3HaYeHui (meHee 200 mr/n).

B Tom e 2018 r. BnepsBble NOAYYEHbI CTAPTO-
Bble MOKa3aTeNn no CemMm MHOro3aboliHbIM CKBa-
*KuHam (M3C), B T.U. No ABYM B BapuaHTe fishbone
M NATU ABYCTBOMbHbIM. CpeaHAA NPOAYKTUBHOCTb
M3C okaszanacb Ha 35% Bbiwe, yem y [C, 4yTO
CBUAETENbCTBYET O NMepCrneKkTUBax TUParKMPOBaHUA
AAHHbIX TEXHO/IOTMYECKUX PELUEHN U BO3MOMKHOM
aKTyanunsaumm cTpaTernm paspaboTku.

BbinonHeHnue nporpammbi OMNMP

B pamKkax peanusaummu nporpammbl OMbITHO-NPO-
MblLNEHHbIX paboT B 2018 r. Ha ABYX KyCTOBbIX
NAoLWaAKaxX BbINOMHANUCL peleHusa no bypeHuto
B MOAra3’oBOM 30HE MPOTANKEHHbIX («AJMHHBIX»)
rOPU30HTaNIbHbIX CKBaXkMH (1000 m). B cootsert-
CTBUM C MPOEKTOM CTPOUTENLCTBOM 3aBepLueHbl 5
CKBaXXMH. lMpn 3ToM 3PPEKTUBHOCTLIO MPOXOAKM
XapaKTepm3yeTca BbICOKMMU 3HAYEHUAMM (mopasa-
Ka 80%). O6LWMMHM 3aaa4aMn AN KANMHHBIX» CKBa-
XWH 1 M3C Ha HayanbHOM 3Tane ABNAIOTCA:

— onpeaeneHne [06bIBHbIX BO3MOMHOCTEWN,
OLEHKa CTapToBbIX AebUToB;

— NONyYeHME W aHaAM3 [aHHbIX AAUTENbHOM
aKcnyaTauuu;

— onpefeneHne MHTEHCMBHOCTM MaZeHuA Ao-
6blYK, KaK HA PeXrMMe UCTOLLEeHWUA, TaK U Npu uc-
nonb3osaHuu MMNA.

Mo ¢aKTy 3anycKa ckBaxuH y4yacTka OlP Bxoa-
HOM Aebut «anunHHbIX» TC (115,7 T/cyT) npakTu-
YeCcKM B ABa pasa MNPEBOCXOAUT CpeaHun aebut
CKBaXKMH NPOEKTHOM AnnHbl B THB3 (L =500 m, gH —

60,3 T/cyT).
OMbITHO-NMPOMBbILLIEHHAN 3KCMJ/lyaTalms, OCHOBHOM
3afayell KOTOPOWM ABNAETCA OLEHKA PUCKOB KOHY-
co0b6pa3oBaHMA rasa M NPoOpPbLIBOB MOACTUNAIOWLEN
BOAbI.

B HacToslee Bpema MpoaosiKaeTcs

Mpoekr «Pycckoe» 3aBTpa

Ona noatsepKaeHUA 3GGEKTUBHOCTU TEXHONOMUM
rmgpopaspbiBa (FPM) B ycnosuax nnactos MK Pyc-
cKoro mectopoxgeHmna B 2020 r. nnaHupyeTca pe-
anunsauua OMP c npoBeggHWEM O[HOCTAAUMHbIX
FPM B Tpex ckBaKMHax Aencraytowero ¢oHaa. Mo
pe3ynbTaTam faHHbIX paboT byaeT pacCMOTpPEH BO-
npoc npoBeAeHua MmHoroctaguiiHoro MPM co cnyc-
KOM B CKBaMHbl CNeLNaIn3npoBaHHbIX KOMMNOHO-
BOK 3aKaHYMBAHMUA.

B HacToALlee BpemA rotoBMUTCA K 3aMyCcKy nep-
Bbl/A MYCKOBOM KOMMJIEKC — MPUEMO-CAATOYHbIN
NYHKT «3anonApHoe» CO CBOMM pe3epByapHbIM
napkom, noctpoeH Tpybonposog MCM «3anonsp-
Hoe» — Pycckoe, npoTaxeHHOCTblo 65 Km. Mocne
CTPOUTENbCTBA M BBOAA B IKCMNyaTaLMIO LEHT-
panbHOro MyHKTa cbopa Ha MeCTOPOXKAEHWWU 3a-
njaaHMpPOBaHa OPraHU3aLLMA 3aKayuKmM ropayveit BoAbl
80 'C. MpoeKTHoe pelleHMe 06 opraHuU3aLuUn Tep-
MWYECKOTO 3aBOAHEHUA 6asmpyeTca Ha pesy/bTa-
Tax OMP, noaTBepamBLMX ero 3G eKTUBHOCTb (OT-
CYTCTBME «KUH}KaNbHbIX» NMPOPbIBOB, AJAUTENbHbIN
6e3BOAHbIN Mepuos, NAaBHbIM PoOCT 06BOAHEH-
HOCTU), B CPaBHEHMM C 3aKaYKOI XONO4HOM BOAbI.

Pycckoe mecTopoxaeHue 3aHMMaeT ocoboe
mecTo cpean Bcex aktnoB MAO «HK «PocHedTb».
CNOXKHbIe reo0ro-KAMMaTMyecKme ycioBus, a Tak-
e cnabopassBuTas MHOPACTPYKTYpa perMoHa Ha-
[OOJIT0 OTCPOYM/IM BBOZ, MECTOPOXKAEHMA B MOJHO-

Puc. 3.
M3C 08ycmeonbHo20 muna no mexHonoz2uu ZERS
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MacwTabHyto pa3pabotky. Tem He MeHee B Ha-
cToALLEee BPeMA 3TOT C/IOXKHbIM aKTUB NMPaKTUYECKK
NOMIHOCTbIO MOATOTOB/EH K 3Tany MPOMbILAEHHOW
3KCN/IyaTaLmm.

BbiBOoAbI

1. AnA KPYMHbIX U YHUKANbHbIX MECTOPOXAEHWUM
HeobxoaMmo GopmMpOoBaHME HECKOJ/IbKUX MOAXO-
O0B A/1A BbIPabOTKM PasNNYHbIX YacTeN NMPOTAXKEH-
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HbiX 3anexei (BH3/FHB3, moHOAWUTHbIN/pacune-
HEHHbIN KONNeKTop).

2. WcnbiTaHHble Ha PyccKom mecTopoXKaeHun
TEXHOJIOTMM NO BYPEHUIO CKBAXKUH C/IOXKHOM apXu-
TEKTYpbl NOATBEPAMAN CBOIO 3DDEKTUBHOCTD.

3. Ons addeKkTnBHOM BbIpabOTKM 3amacoB Bbli-
COKOBA3KOMN HehTM HeEOOXO0AMM AasibHENLLMIA MOUCK
ONTUMA/IbHbIX TEXHO/MIOTMYECKUX PELUEHUIN C y4ye-
TOM HaKoMIeHHOro dbakTuyeckoro onbita. @
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On the development of Cenomanian high-viscosity oil

Abstract. Cenomanian pool of the Russky Field has a nontrivial geological structure, namely: it is complicated by fault tectonics; represented by a poorly
consolidated reservoir; 70% of reserves are contained in the under-gas-cap zone; the saturated fluid is highly viscous (207 sP). Each complicating factor
has its own effect on the final design decisions, the main purpose of which is risk minimization in both drilling wells and their operation. The most common
technology for recovery of under-gas-cap zone reserves is the use of horizontal wells (HW) under balance. To ensure the more efficient development of a
field, the operator is actively constructing wells of sophisticated architecture. In the zones with higher average number of permeable intervals, the fishbone
horizontal wells are drilled (3 to 5 sidetracks); in the zones with clear shale streak, dual wells are drilled with no lateral pitch. The early metrics from seven
multilateral wells are obtained in 2018; two of them are fishbones and two are dual wells. Average productivity of multilaterals was 35% higher than that of
HWSs; so replicating this technology in the following design document will be reasonable. The first start-up complex, the Zapolyarny custody transfer point
with own tank battery is currently being prepared for commissioning, and the 65-kilometer long pipeline from Zapolyarny to Russky has been built. After
construction and commissioning of the central gathering station, the hot water injection at 80 €C is planned in the field. Russky Field holds a special place
among the assets of Rosneft Oil Company. Adverse geological and weather conditions and poor infrastructure in the region have long delayed start of the
full-scale field development. However, this complex asset is now almost completely ready for commercial operation.

Keywords: difficult-to-recover reserves; heavy oil; Cenomanian; horizontal wells; multilateral wells
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