B PASBELKA

BypeHune n croXXHOCTN CTPOUTENLCTBA
CYOropm3oHTasIbHbIX CKBXKMH HA a4NMOBCKUNE
oTnoXxxeHusi YpeHromckoro H'KM

ERIELL Group:
Direction Drilling at the Urengoy Field - Drilling Smarter

Mpynna ERIELL paboTaeT Ha YpeHronckom HI'KM The ERIELL Group has worked at the Urengoy Oil and Gas
¢ Havana 2013 r. Cpoku CTPOUTENBCTBA NEPBbLIX Condensate Field since the beginning of 2013. The first
CKBaXXWMH HE OT/INYaUTNCh YCMELLHOCTBIO, OOHaKO nocse wells drilled were not successful, however, after reviews and

KapamHasIbHOWM 3ameHbl TEXHOIOMMIA BypeHns cpokn 6elin  a radical replacement of drilling technologies the wells were
COKpallleHbl B Ba pasa Mo CPaBHEHWIO C KOHTPaKTHbIMU. delivered within half of the contracted times.
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CnoXXHOCTb CTPOUTENBCTBA CYyOropU30OHTaSTbHbBIX
CKBaKVH Ha AYMMOBCKIME OT/TOXKEHMSA CBA3AHO C
B0NbLION rYyBNHONM 3aneraHns NPOOYKTVBHbBIX M1acTOB
A4, ,; A4,2® (38715 a.0.) 1 aHOMA/ILHO BbICOKMMM
nnacToBbIMM gaBsieHvammn (61.5 MIa).

MepBbie Npobsiembl 1 NYTU X PeLUeHns

B 2013 rogy npw 6ypeHnn 3 cybropn3oHTasibHbIX CKBaDKWH
6€e3 NpVBeYeHst CepBrca Mo FrEOMEXaHNKE OTMEeYanCh
ra3onposiB/IEHNS], MOTEpU PacTBopa, MOTeEPK CTBOJA,
HeOoCnyck 06CaaHOM KOMOHHbBI A0 MPOEKTHOM FyOUHBI 1 T.1.

Bpems cTpouTtenbcTBa ckBadKvH aocTurano 120 aHen.
OnHoM 13 OCHOBHbIX MPoBieM Bbl1a HEONPEOEIEHHOCTb
6e30MacHOro okHa bypeHurs. PasHuLa Mexxay rpaameHToMm
M1aCcToBOro gaBJieHNs 1 rpagneHToM rimgpopa3pbiBa He
Nno3BOSIsIa METb PaCTBOP HEOOXOAVIMOM NIOTHOCTU.
[MnotHocT BP 6b1710 HEAOCTAaTOUHO A1 MPEAOTBPALLEHNS
MOCTYN/IEHWS MAYEK rasa 1 yaep»KaHUs CTabuibHOCTI
CTBOJ1a CKB2>KVHbI. Hpm OTOM BBOAWJIUCb OrpaHn4eHNs

Mo OaBneHO LUMPKYN[UMN, TaK Kak yBesindeHne
SKBVBAIEHTHOM LMPKYNSLVMIOHHOM MAIOTHOCTU TYT XKE
MPVBOANSIO K MOMIOLLEHNIO BYPOBOro pacTeopa.

B mae 2013 rona BnepBble Npyi CTPOUTESILCTBE

CKBa>KMHbI /15 a4MMOBCKUX OTNIOXXEHWI BblNa npMeHeHa
MHTEerpauna reoOMeXaHM4eCKom Moaen B nporpamMmmy
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The construction complexity of subhorizontal wells within
the Achimov deposits is connected with the large producing
depth of A4 ,; A4.>® (3715 TVDSS) and abnormally high
formation pressures (61.5 MPa).

Problem Identification and Solutions

In 2013, the drilling of 3 sub-horizontal wells was
conducted without the engagement of geomechanics
services. The wells suffered from gas ingresses, mud
loss, borehole loss, an inability to run casing to the
bottom were detected.

The well was contracted to be delivered within 120
days. One of the main problems regarding the drilling
program was the uncertainty regarding a safe drilling
slot. The difference between the formation pressure
gradient and the fracturing gradient did not enable the
drillling mud to be of the required density. The density
of the drilling mud was insufficient to prevent gas
ingress and to keep the borehole stable. As a result
circulation pressure limits were adopted, because

the increase the equivalent circulation density led to
immediate drilling mud loss.

In May 2013, for the first time during well construction

within the Achimov deposits, the geotechnical model was
integrated into the well construction program.
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B PA3BEKA

CTPOUTENBCTBA, & UMEHHO:

» MOHUTOPWHT N KOHTPOJIb CTaTU4ECKON U
LUMPKYNSLMOHHON MIOTHOCTM BO BPeMs OypeHus;

» ONMTUMM3MPOBaHa MNOTHOCTb 1 peonorua BP ans
Ka>K0W CeKLMM;

» onpeneneHbl rpaHnLbl MakCMasibHO JOMYCTUMOro
OABMIEHNS B CKBRXKVHE;

» BblOeNeHbl OCHOBHbIE PUCKM U CHOPMUPOBaHbI
OENCTBUS 015 UX MPEAOTBPALLEHNS;

» ynydlleHbl npoueaypbl 6yperus (CMNO, HapalumBaHs,
NMPOMbIBOK).

370 N03BOAMMO NPOBYPUTE W YCMELIHO 3aKOHYUTL
MepPBYIO CYMEePCIOXKHYIO CKBAXKMHY C MPOTAXEHHOCTLIO

CyBropmsoHTanbHOro ydactka okosio 1000 m 3a 86 gHew.

MocneaytoLme ropusoHTasbHble CKBaXKVHBI Bblin
yCreLLHO NMPoBypeHbl, ONMpasicb Ha reoMeXaHNYecKyto
MO[e/lb MECTOPOXKAEHUS 1 Pe3y IbTaTbl PACHETOB.

KapTta pckoB npu 6ypeHnmn cy6ropusoHTasbHbIX
CKBaKWUH

Ha cerogHsaLwHMin geHb NpobypeHo 18

CYyBropU30OHTa/TbHBIX CKBRXKWUH C MPOTSXKEHHOCTHIO

ropu3oHTasIbHOM cekumm oT 1000 o 1230 MeTpoB.

[11040TBOPHOE COTPYOHUYECTBO KOMMaHWIA

OAO «APKTUKTIA3» 1 IMpynnbl ERIELL ¢ nprBneyeHnem

cybnoapsaHbIX OpraHn3aLmuii NO3BOIVIO OOOUTLCS

PEKOPOHbIX PE3YIbTaTOB:

» Jlydllee BpeMS CTPOUTENBCTBA CKBEXKUHBLI — 46 OHEN
npotve 100 3annaHnpOBaHHbIX;

» BrepBble NPYIMEHEHbI KOMMaHOBKY 3aKaH4YMBaHNS 414
MHorocTtagumHoro Prl;

» Brepsble NpoBeneHsl 3-x ctaaninHsle MNPl Ha
AYYIMOBCKUX OT/TOXKEHNSIX.
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This resulted in:

» the monitoring and control of the static and circulation
density during drilling;

» the optimisation of the mud’s density and rheologic
properties for each specific section

» the valves’ maximum pressure ratings were determined;

» the main risks were discovered and actions for their
prevention were formulated;

» the drilling procedures were significantly improved (TFF,
connection making, pumping).

These processes provided the opportunity to drill and
successfully complete the first ultra complicated well with a
subhorizontal section of around 1,000 m within 86 days.

Subsequent subhorizontal wells were successfully drilled
based on the geotechnical model of the deposit and a
result of the additional calculations which were made.

Risk Mapping For Subhorizontal Wells

Cutrently 18 subhorizontal wells have been drilled with
horizontal section lengths from 1,000 to 1,230 m.

The effective cooperation between JSC “ARKTIKGAZ” and
ERIELL Group, with engagement of subcontractors, gave
the opportunity to achieve some outstanding results:

» the much faster delivery times for well construction —
46 days versus 100, according to the driling schedule;

» completion layouts for multistage hydraulic fracturing
were used for the first time;

» 3-stage hydraulic fracturing was performed for the first
time within the Achimov deposits.
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