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O ERIELL

'on Hasan 'pynna ERIELL pocTturna pexkopaHbix
nokaszarenen Ha YpeHronckom HI'KM, npobypure nepsyto
B AHAO CKBaXKMHY C rOpPY30OHTabHBIM OKOHYaHMEM

1 KM Ha a4MOBCKME OTNOXeHs. 3a 310 Bpema ERIELL
HEOOHOKPATHO OBHOBIAA COOCTBEHHbIN PEKOPL, Kak
MO MPOXOIKE, Tak 1 Mo CPOKaM BbINOMHEHS paboT.
OdepenHbiv ycriexom ['pynnel CTano 3aBepLUeHe

B vtoHe 20714 BypeHus OBYX CKBaxKMH 3a 76 1 70

CYTOK C onepexkeHmnem rpaduka Ha 24 1 30 cyToK
COOTBETCTBEHHO. BriepBble B a4MMOBCKMX OTNIOXKEHNSAX
ObIV MPUMEHEHB! KOMMOHOBKM 3aKaHY/BaHVSA 153
MHOrOCTaOUMHOIO MMAPOPa3PbiBa NnacTa W NpOBEAEHbI
3-x cTaguinHble TP B KaxKOOW CKBaXKUHE.

Ha Borpochk! pegakuym OTBETU 3aMeCTUTE b
reHePasIbHOrO QUPEKTOPA — [T1aBHBIV MHXXEHED
PBE «Poccusi» ['pynnst ERIELL M. B. Buikos.

Mwuxann BuktopoBuy, 6ypeHne CKBaXKnHbI 3a 76 CyTOK
CcTano, CBoero poaa, TONYKOM AN AOCTUXEHUS
nocnegyoLnx BpeMeHHbIX pekopgos IMpynnel. Kakne
WUMEHHO ycnyru 6binin NpegocTaBrieHbl 3a 3TU

76 OHeln, CKOIbKO BPEMEHN YLUNO HENOCPEACTBEHHO
Ha 6ypeHune CKBaXKMHbI?

B cBoen pabote Npynna ERIELL akTnBHO nprMeHseT
nporpammy onepexxaroLlero bypeHust, kotopas
MO3BOJIIET COKPATUTb CPOKM peann3aumm NpOeKToB
1, COOTBETCTBEHHO, ONTUMN3NPOBATbL 3aTpPaThl
3akas4rkoB. CyTb OaHHOW NPOrpamMMbl 3ak/IO4aeTCcs B
TOM, YTO MepBad YaCTb CKBaXKUHbI OYpPUTCS C 1ErKOro
CTaHKa, Takoro Kak, Hanpumep, ZJ20, a ganee yxe
MOBUIN3YETCA TaKenasa bypoBas yCTaHOBKA.

Cekums 340-MM KOHOYKTOPA OAaHHOW CKBaXKWMHbI Bblna
npobypeHa METOAOM OMEPEXaKOLLLErO DypeHus eLle B

76 | ROGTEC

A year ago, ERIELL Group broke a number of records in
drilling the first 1km horizontal well at the the Urengoyskoye
oil and gas condensate field in the Yamalo-Nenets
Autonomous District. The well was drilled in the Achim
deposits. During drilling, we broke our own records for
both drilling time and performance. Our next success was
the completion of two wells at the end of June. They were
scheduled for completion within 76 days and 70 days, but
were 24 days and 30 days ahead of time, respectively.
And for the first time, completion assemblies for multistage
hydraulic fracturing were used, and 3-stage hydraulic
fracturing was performed in the Achim deposits.

M. Vilkov, Deputy General Director — Chief Engineer of
RBU Russia, ERIELL Group.

Mikhail, drilling a well in 76 days became the ambitious
time goal for the company for well delivery. What
services were provided in these 76 days, and how
much time did it take to drill the well?

ERIELL Group actively uses the early drilling program
system, which allows us to reduce the time we take to
drill wells, and therefore reduces the costs for our clients.
The essence of this program is that the first part of the
well is drilled with a light-duty drill rig such as the ZJ20,
and the heavy-duty drilling rig is mobilized afterwards.

In 2013, the 340mm section of the surface casing for
this well was drilled using our “early drilling method”. The
well was then suspended. After resumption of the work,
the net drilling time for three other sections (245mm
service casing, 178mm production casing, and 114mm
liner) was 334.5 hours, which makes it 10.6% of their total
construction time.
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2013 r. [lanee ckBaXKnHa Bblfla 3aKOHCEPBUMPOBaHa.
[Mocne Toro Kak paboTbl BO3OOHOBUANCH, YNCTOE
BpeEMS BYPEHUS TPEX OCTasIbHbIX CEKUNN (245-MMm
TEXHUYECKOM KOJIOHHbI, 178-MM 3KcnayaTaumoHHON
KOMOHHbI 1 114-MM XBOCTOBWKA) 3aHAM0 334,5 yaca,
41O cocTtaengdeT 10,6% OT 06LWero BpeMeHn 1x
CTPOUTENBLCTBA.

Mpw BypeHUn - HEMOCPEOCTBEHHO B MPOLECCe
YyrNy6neHnst CKBaXKMHbI - OblN NPeaoCTaBeHbI
Takune yCnyru, Kak MHKIIMHOMETPWIS!, raMMa-KapoTaK,
PE3NCTUBUMETP, a3UMyTasIbHbIN 1 HENTPOHHO-
MMOTHOCTHOM KapOTadK, aKyCTUYECKNA KapOoTaX,
KaBEPHOMETPUS, BENIOCh OTCNEXMBaHME 3a60NHOMro
[AaBNEHUST U SKBUBANIEHTHOW LMPKYASALUMOHHOM
NJIOTHOCTW B PEXXMME OHJIANH.

Kakne meToabl 1 TEXHNYECKME MPUEMBI Bbl
MCNonb30Bany Ans cokpalleHus uukna bypeHmnsa?

[ns obecneveHns MakCMaibHO BO3MOXKHOW CKOPOCTH
NPOX0OKM, CO3OaHNSA YCTONYMBOIO U CTabUIbHOIO
CTBOJ1a CKBaXKMHbI Mbl, KaK 0BbI4HO, CMO/1b30BaIM
POTOPHO-yNpasnsemble cuctemol (PYC), kKpome Toro
PYC obecneunBaeT 60/1e€ TOHHYIO MPOBOOKY CKBaXKMHBbI.

Vlcnonb3oBaHWe asuMyTanbHOro U HEMTPOHHO-
MNOTHOCTHOIO KapoTaxka NO3BOJISET ONpeaendTb
DUAbTPALUNOHHO-EMKOCTHbIE CBOMCTBA FOPHbIX MOPOA,
HenocpeacTBEHHO NMpKY BypeHNN.

[MprMeHeHe NAIOTHOCTHOIO KaBepHoMepa 0OyCIOBIEHO
HeOHXOONMOCTLIO ONPEAENEHNST HTEPBAIOB YCTAHOBKM
NakepoB 1 MIOWAA0K NakepoBaHUs ANs NPOBEAEHNS
MIPT1, a npmnbopbl aKyCTUYECKOrO W HEMTPOHHO-
MNOTHOCTHOIO KapoTaxka NO3BOIUAM PACCUUTaTb U
CMPOrHO3MPOBaTh YCTONYMBOCTb CTEHOK CKBEXKMHBI B
pPeXMME pPeasibHOro BPEMEHN Ha OCHOBaHNN PaCYETOB
YyAPYrX U MPOYHOCTHBLIX CBOVICTB PasbypuBaemMbIix

nopoa.

Bbino nn y Bac B nnaHax npobypuTtb CKBaXKUHY ¢ 25%
onepexxeHnem rpadguka?

2KeCTKOoro niaHMpoBaHUs COKPAaLLEHWS BDEMEHN Ha
25% n3Ha4YanbHO He BbIN10, HO Mbl BCErga CTapaeMcs
paboTaTb C MOSHOW oTAa4Yen, MO3TOMY, KOHEYHO,

BCe Oenanochb OJid Toro, YTobbl pesynbTathbl Obin
BbicokumK. OgHnm 13 npuoputeToB ERIELL sengeTcs

3 PEKTNBHOE, KAHECTBEHHOE U BbICTPOE BypeHME (4TO B
KOHEYHOM UTOre MO3BOFET MOBLICUTb SKOHOMUYECKYHO
3 EKTVBHOCTL TOOOr0 NPOEKTA), B CBA3N C YEM
pynna Bceraa sanHTepecoBaHa B ONEPEXXEHNN CPOKOB
CTpOUTENLCTBA.

[aHHas CKBaXK1Ha cTarna BaXXHOW CTYMEeHbIO Ha MyTu
K JOCTUXEHWNIO CNedytoLLero atana - B KOHLE 1ons
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Services such as directional surveying, gamma-

ray logging, continuous mud resistivity, bearing and
neutron density logging, caliper logging, and acoustic
logging, were also provided during drilling. During well
construction, bottom hole pressure and equivalent
circulating densities were monitored remotely and online.

What methods and techniques did you utilize to reduce
drilling time?

As usual, we used rotary steerable systems (RSS) to
maximize drilling rates and to ensure a steady and stable
well bore. RSS also allows us to more precisely target
the pay zone. Use of bearing and neutron density logging
allows us to determine the permeability and porosity of
the rocks while drilling.

The application of a caliper logging tool is necessary

to determine the intervals for setting the packers and
packer pads for multistage hydraulic fracturing; the
acoustic and neutron density logging tools enable us to
the calculate and forecast the stability of the wellbore in
the real-time, based on the calculations and strength of
the formations.

Did you plan to drill the well 25% earlier than
anticipated?

Initially, there was no fixed plan for a 25% reduction

in drilling time, but we of course always try to do our
best and achieve the most efficient drilling times for

our clients. Effective, high-quality, and fast drilling,

that eventually enables the operator to increase the
efficiency and profitability of any project, is one of the
ERIELL’s priorities. On this basis, we have has always
been interested in keeping the construction ahead of the
schedule.

This well became an important step towards our next
milestone — at the end of July, we completed the next
well at the ARKTIKGAZ project with a 1,049m horizontal
section and total drilling time of 46 days instead of the
planned 90 for a 5,058m section. This is almost twice as
fast as the schedule.

What techniques did you utilized to ensure that you
exceeded your time targets?

» Qil-based mud — OBM.
» Rotary steerable systems — RSS.

» Avoiding performance of geophysical studies upon
completion of the drilling sections

» Incorporating all of the necessary geophysical
technigues in the bottomhole assembly while drilling —
by doing this we achieved effective data acquisition
from our telemetry tools.
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ERIELL 3aBepLunna bypeHme o4epeqHOn CKBaXKMHbI MO
npoekTy «APKTUKIA3» ¢ ropn3oHTasIbHbIM OKOHYaHMEM
1 049 m 1 obwen npoxoakon 5 058 M 3a 46 cyToK
BMECTO 3aniaHnpoBaHHbix 90. 3To NoyTK B ABa pasa
ObICTpee NPenyCMOTPEHHOIO rpadMKoM CpoKa.

Kakne TexHonorum npu 6ypeHuun Bbl UCNOb30BaNu
0151 yCMEeLWHOoro JOCTUXeHNs pesynbTarta B 6onee
cXaTble Cpoku?

» BypoBoln pacTBop Ha HedTaHoM ocHoBe — PYO.
» PoTopHo-ynpaensemas cuctema - PYC.

» [ns oTMeHbl NpoBeaeHns reoranyeckimx
NCCNeNoBaHWM MO OKOHYaHNK BYPEHUS CEKLMIA —
BKJTIOHEHME BCEX HEOOXOAMMBIX reOPU3NHECKIMX
metonoe B KHBK npu BypeHun, npm aTom
3 DEKTVBHOCTb MOAYYEHNS AAHHBLIX OHNANH
JocTturanacb MakCUMalbHO BbICOKOW CKOPOCTBIO
nepegadn gaHHbIX OT Npubopa TenemeTpun.

C kakmmn npobnemamu Bbl CTOMKHYIUCh B npoLuecce
OypeHus1, Kak OHU BbINN NPeoaoNeHbI?

Mpn BypeHnn B cekummn 222.3 MM (nog, 178-Mm
3KCMJTyaTaumMOHHYK KOTOHHY) 6bl10 nageHne
VHTEHCMBHOCTW Habopa NapameTpOB KPUBU3HbI,
0ByCNOBIEHHOE ECTECTBEHHBIMU MEONTOMMYECKMU
npuyvHamn. JaHHas npobnema 6binia pelleHa 3a cHeT
cHWKeHns MCIT, yBemyeHns npoLeHTa HanpaB/eHHOro
OypeHus.

B npouecce 6ypenus cexkumm 152.4 mm (nog,

114-MM XBOCTOBWK) CTOSIKHYJ/IUCb C BbICOKOW
HEPaBHOMEPHOCTBLIO BPALLEHMS 0010Ta Ha TBepabIX
NponacTkax 1 ydacTkax BypeHns nepemblykin
MeXay NPOoayKTUBHbIMY nnactamu A43 n Au4,
HarHas npobnema 6blna pelleHa 3a CHET UBMEHEHNS
napamMeTpoB BypeHus — konndecTtaa obopoTos BCIT,
Harpysku, Nepruogn4ecKrx OTPbIBOB OT 3a004.

Kakune HoBble 3HaHUS Gbl NPUOBPETEHDBI B NpoLecce
paboTbl Haf AaHHbIM NMPOEKTOM, KOTOPbIE MOXHO
6b110 6bl MCNONB30BaTh B OyayLiemM?

Vlcnonb3oBaHWe gaHHbIX ¢ Nprbopa akyCTUYECKOro
KapoTaka a5t OypeHns B JAHHOM a3vMyTe MOXKET ObITb
1CMOIb30BaHO B Aa/IbHENLLIEM A1 YTOYHEHWS CXEMbI
pPaspPaboTKN MECTOPOXOEHNS.

KakoBa 6bina CcTeneHb Ballel BOBIEYEHHOCTM K
npoteccy mynbTuctagunHoro MPI?

[MNogroTtoBuTEbHbIE PAbOTLI K NpoBeaeHuto MITPIT
BKJIHOYAIOT B Ce0S CMYCK KOMMOHOBKM U aKTUBaLMs
BCEX aNeMeHTOB. [daHHble paboTbl Oblv YCMELWHO HaMm
NPOBEOEHbI.
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What problems did you encounter during your drilling
ops and how were they overcome?

While drilling 222.3mm section (for 178mm production
casing), there was a drop in the drift angle due to
natural geological reasons. We resolved this problem by
reducing inter well pumping and increasing the
directional drilling rate. While drilling a 152.4mm section
(for 114mm liner), we faced uneven bit rotation in hard
interlayers in drilling sections between pay zones Ach3
and Ach4. This problem was resolved by changing the
drilling parameters — top drive speed, load, and periodic
liftoffs from the bottom.

What new knowledge did you acquire on this project
that could be useful in the future?

Data acquired from the acoustic logging tool can be
used to further correct the field development plan.

What was the extent of your involvement in multistage
hydraulic fracturing process?

Preliminary operations for multistage hydraulic
fracturing include assembly run-in and the activation
of all elements. We successfully performed all of these
operations.

What technical difficulties arose while drilling the
horizontal section?

» Uneven of rotation (120%) while drilling hard
interlayers and webs between the pay zones
Ach3 and Ach4.

» Increased gas production while drilling and consequently
a necessity to limit the inter-well pumping and to
perform additional washovers prior to upbuilding.

Were you remunerated for early completion of the
project?

Remuneration of the drilling crew and engineers involved in
the project was based upon the results of their work under
the bonus regulations of ERIELL Group’s RBU Russia.

How was HSE monitored during accelerated drilling
process?

Our HSE Engineer was always present at the drilling site.
Unscheduled checks of the functionality of the BOP and
of the readiness to act of the drilling team members in
the case of an emergency were also held. Gas shows
and casing pressure were always closely monitored
during the drilling of section 152.4 mm with intermediate
washovers and a limitation of inter-well pumping when
required.
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Kakune TexHn4eckne TpygHOCTN BO3HUKIIN MPKU
OypEeHnM ropn3oHTanbHOro yyacrtka?

» HepaBHomepHoCTM BpalleHus (120 %) Bo Bpems
OypeHnsa TBepdbIX MPOMIACTKOB U MepeMbIYEK MEXIY
NPOAYKTUBHbIMK niactamm A43 n Au4,

» [10OBbILLEHHbIE ra30noKasaHus npun GypeHnn 1, Kaxk
cneacTere, HeobXoAMMOCTb orpaHuyeHms MCI n
OONONHUTENBbHbIE MPOMbBIBKW Nepef,
HapaLBaHNSMM.

BosHarpagunm nn Bac 3a JOCPOYHY0 coady
npoekTa?

Mo pesyneTatam paboTbl byposas bpuraga
n NTP, yyacTBOBaBLUME B NMPOEKTE, Bbln
BO3Harpak4eHbl COrfiacHO YCTaHOB/IEHHOMY
MOSIOXKEHMIO 0 NpemMupoaHun PBE «Poccns»
"pynnbel ERIELL.

Kak wen npouecc koHTponsa 3a M6, OT un
OOC npwu yckopeHHOM npoLecce bypeHnsa?

HenocpeacTBeHHO Ha BypOoBOW MOCTOSIHHO
HaxogmTcs noneson nHxenep MNb, OT

1 OOC Ipynnbl ERIELL. Mpwu nponsBoacTee
paboT BHEMIAHOBO NPOBEPSIACH
paboTtocnocobHocTb MNBO 1 roTOBHOCTb
4/1EHOB BYPOBbLIX BaxT K Aenctauam npu THBI.
BHUMaTENbHO OTCNEXMBa/IMCh ra30MnoKasaHis
1 3aTpybHOE OaBfeHNE BO BpeMsi BypeHns
cekunn 152.4 MM C MPOMEXXYTOUHBIMI
npoMbIBKamu 1 orpanundeHem MCI B cnyyae
HEeobXoaMOCTM.

BosHukanu nu y Bac npo6remsl ¢
NpPOV3BOANTENBHOCTLIO 6YPOBOro AosioTa
npv peannsauun gaHHOro npoekTa?

Vicxoast 3 MPOMBICIOBOIO OMbITa YXKe
NPOBYPEHHbIX CyOropU30HTasTbHbIX
XBOCTOBWKOB Ha a4MOBCKME OT/IOXEHMS,
6bl1 NpoBeaeH NOABOP AosoTa ¢ TPEBYEMbIMU
onumammn - MDi513LUBPX. OcHoBHas
nPUHUMNYanbHasa 3agada peuleHa - aTo
CHWXEHVE HEPABHOMEPHOCTEN BpaLLEHWs Mpn
OypeHun.

Kak nokasanu cebsi poTopHble ynpasrisieMble
CUCTEMbI B npoLiecce 6ypeHunsa?

PYC npogemMoHCTpupoBan yBEPEHHYHO PadboTy B

xo4e BypeHus OaHHOW CKBaXXMHbI. [N CHVDKeHNs
HEepaBHOMEPHOCTEN BPALLIEHUS 1 YCKOPEHMS BypeHns
cekumm 152.4 MM 1 222.3 MM peKOMEHYETCA
ncnoneb3oBaHne PYC ¢ 3aboliHbIM apuratenem (Vortex).
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Did you have problems with drill bit performance
during this project?

Selection of a bit with the required specifications —
MDi513LUBPX — was based on the field experience

in the subhorizontal liners already drilled in the Achim
deposits. The principal problem was the need to reduce
the uneven rotation during drilling — and as explained
above this was resolved.

How did rotary steerable systems perform during
drilling?

The RSSs operated steadily during the drilling of this
well. Use of RSS with a downhole motor (Vortex) is
recommended to reduce the unevenness of rotation
and acceleration in drilling of 152.4 mm and 222.3 mm
sections.
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