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OnbIT 3KCcILTYyaTaituua CHb54

SNB54 - Operating Experience

H.®. AXMET3APOB, Ha4aIbBHHK T€XHOJOTHYE€CKOI'O OTAE/IA IPESIIPUATHA
AxTIo6HHCKPeMCepBuc OO0 TarpaC-PemCepBHC>

I.F. AKHMETZYAROY, head of technology department
at AktubinskRemServis, TagraS-RemServis LLC

B nocnenHue roasl o6 BeKTOp pa3paboTkm Ha In recent years, the general vector of field development in
MEeCTOPOXAeHNAX TaTapCTaHa CMeLLaeTCs B CTOPOHY Tatarstan is shifting towards carbonate fields considered as
MeCTOPOXAEHUI, CIOXEHHbIX KapOoHATHBIMW MOpoAaMN, hard-to-recover reserves with a total share of unrecoverable
OTHOCALMMUCS K KaTeropum TpyAHOM3BNeKaeMblix C 00LLEN reserves of 57%.

[0nen HeBOBMeYEeHHbIX 3anacoB 57%.

Tarrac TarpaC-PemCepBuc

HedTecepBHCHBIA
XOMLMHT

bypeHune bokoBbix oTBeTBNEHUN Ha THKT

AoKnag4uk
AxmeT3apos nbgap doaroeuy
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Onbrt 3xkciuryarannuu CHB54/SNB54 — Operating Experience

TECHNOLOGIES

Mpouecc pa3paboTKm faHHbIX NNACTOB OCNOXHSAETCS
HanM4MeM ecTeCTBEHHbIX TPELLMH, NPOCTUPAIOLLMXCA
B BEPTMKAIbHOM HanpaBfieHNW, OTCYyTCTBMEM
achdekTMBHOM cucTemsbl MM 1 BAN3KUM pacnonoXeHnem
BOA,OHACHILLEHHbIX M1AaCTOB, YTO B COBOKYMHOCTM
YBENNYMBAET PUCKW MPOPbIBA NIACTOBOM BOLbI, OCOOEHHO
NPV MHOFOYUCIEHHOM MPUMEHEHN METOA0B CTUMYNALMM
nnacra.

CnefyeT OTMETUTb, 4TO AN BALLKMPCKOro U TYPHENCKOro
APYCOB XapakTepHO HU3KOe MNacToBOe AaBleHne
(B cpeaHem 50—-30% oT HadanbHoro). MepedncneHHole
(haKTOpPbl OKa3bIBaOT HEraTUBHOE BVAHME Ha
KO3(PPULIMEHT M3BNEYEHNA YrIEBOLOPOAOB M Ha
NPOAYKTUBHOCTb CKBAXKMH.

Development of these reservoirs is complicated by the
presence of natural fractures that extend vertically, the lack
of effective pressure maintenance system and the close
proximity of water-saturated reservoirs. All of this increases
the risk of reservoir water breakthrough especially with
multiple applications of stimulation technologies.

It should be noted that the Bashkirian and Tournaisian
stages are characterized by low reservoir pressure (on
average 50-30% of the initial pressure). These factors have
a negative impact on the hydrocarbon recovery factor and
well productivity.

NHTEHCUNDUKALNA MPUTOKA N YBENTMYEHWUE HEDTEOTAAYN 3A OHY OMEPALINIO

BEypeHwe OTBETENEHWA NPOBOMMTCA M3
FOPW3IOHTANEHLIX CTEONOE CO CeayowMMm
napaMeTpamm:

*  KONWMECTEO DOKOBLIX OTBETBNEHWA — 1—4;

*  [AWAMETD OTBETENEHHA — 68 MM

*  MPOTAMEHHOCTE OTRETENEHWA — 20 100 m;

*  MaKCHMANLHAA MHTEHCHMBHOCTE Hatopa KPMBUIHL! —
0o 1882° Ha 10 m;

*  panuycBXofa . ropu3oHT—3045m.

Mocne Gypesna B CDOPMUPOBAHHOM OTEETBNEHWH

NPOROAWTCA AMHAMWYECKAA MAPOMOHUTODHAR

KMCNOTOCTPYIHAA Nepdopayma

Nel (079) Mapr/March 2022 25



Tarrpac

HedTecepBUCHBIN
XONAWHI

000 «TarpaC-PemCepBuc»

S
s
=
S
3
A,
%
83|
I

OnsbrT 3kcIiuryaranuu CHB54/SNB54 — Operating Experience

MocnenoBaTenbHOCTb PaboT BhIFMAAUT CliedyoWwmnm The sequence of work is as follows:
obpazom: « the whipstock is run in hole on the tubing and oriented,;
* Ha TexHonorudeckmx HKT cnyckaeTcs 1 opueHTUpyeTcs « the CTis run in hole with the assembly consisting of a
KJIMH-OTKJIOHUTENb; downhole drilling motor and a bit. A lateral channel is
* Ha MHKT cnyckaeTtca koMnoHoBKa, cocTosLan 13 B3 n drilled;
nornota, byputcsa 6okoBoe OTBETBIEHME,; « thejet nozzle is run in hole to perform acid-jet perforation
* CNYCKOM MAPOMOHNTOHOM HacaaKW NPOU3BOANTCS in dynamic mode.
KncnoTocTpymHas nepdopaumsi B AMHaAMUYECKOM Since the drilling was not oriented, the whipstock
pexmme. was directed in the opposite direction of the main
Tak kak BypeHue Oblno He OPUEHTUPOBAHHbBIM, KIMH- borehole.

OTKNNIOHNTENb HanpaBiAnca B NPOTUBOTMOIOXKHYIO CTOPOHY
HanpaBieHA OCHOBHOIO CTBOJ1a.

TEXHOJIOTMNSA CO34AHMA BEOKOBBIX OTBETBJIEHWN

VY T p—
S

*  CNYCH W OPMEHTHPOBaHWE
HAWHI-OTKAOHWTENA;

= BBIXOA, C KAMHA-
OTHNOHWMTENA W 3ape3ua
BOHOBOTO OTBETBAEHWA;

= =
s (o (i T,

=  @GypeHwe BoKoBOTD
OTBETB/NEHWA;

*  [MOPOMOHWMTOPHAA pe3Ka
HaHamna conAHOM HUCAOTOM.

e
et e o (osmore aneTR I
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OnbrT 3kcIiuryaranuv CHB54/SNB54 — Operating Experience

Hannydwme pesynbtaThl NoKasan MeTof co3faHuns bonee The method of creating longer channels of 100 m (328 ft)
NPOTSAXEHHbIX KaHanoB AnvHon 100 M — npupocT oebuta in length showed the best results — the flow rate increase
cocTasmn + 195%. was + 195%.

BaxxHoe 3HauyeHme C TOYKM 3peHus pe3ynbTaTMBHOCTA The important thing in terms of performance is to fully
MMeeT MNONHOLEHHas O4MCTKa KaHanoB OT HacTuL, clean the channels from the drill cuttings. Simple pumping
BbIOypeHHoM nopoapl. MpocTas 3akadka KMCIoTbl B of acid into the channel yielded less results compared to
KaHan nprHOCKNa MeHbLLNN Pe3ynbTaT No CPaBHEHMIO C water jet cutting at high pressure in the drilled channel. At
MOMHOLEHHOW M’MAPOMOHUTOPHOM Pe3KOV NMPM BbICOKOM the same time, with an increase in the specific volume of acid
LLaBNeHMN B NpoOypeHHOM OTBeTBREeHNM. [pur 3TOM C from 0,04 m3/m (0.43 ft3/ft) to 0,2 m3/m (2.15 ft3/ft) and
yBenu4eHueM yaenbHbIX 00beMOB KMCNOTbI the depth of "cutting” the rock, a significant increase in oil
€ 0,04 M*/M 0 0,2 M*/M 1 TNYOUHBI BO3LENCTBUS flow was observed.

«pe3aHnem» Nopobl HAbMOAANCS 3HAYUTENBHbIN MPUPOCT
nputoka HedTn.

BNVAHWE ANIMHbI NPOBYPEHHbLIX OTBETBNEHWNI HA EBUT

MpwpocT AefiTe KE4TH OT CyMMBPHON LNsHb! : MpvpocT gefnTa Heda OT LiHN
PpoBypeHHsn: kananos [2-x 1 Bonee) E KaHana
z s
<! =
2 g
E = 1958
3 |
L} a
a =
i e
40 70 70-120 w Banee 120 fa 50w -0 1 70-100 m
V Nprpoct gebuta HedTh YBENHUHBALTCA NPONCPUHOHANBHO ANHHE KIHANA — HE KONMYECTRY.,
3N CIARAOCTE P POCTA ARGNTA HEdTH OF it FACHMOCTh NPHPOCTa AelnTa nodTr 0T yaeasHaro
" TAPOMOHMTORHGR PR3N, el KEna T,
£ = Gea rim
2 ®
o £
g L +180%
T w
5 £
@ g
= 2
& 4
cC#® c 0,04 ¥ 0,07-0,08 s 0,1-0,17 mam
Corlkniopenme p A Yaeaprw@ PICKOS HHCAOTH Ha 1 M KIHANA
PesHE

v HaGnogaetca TeHaeHUMA YEENMYeHHA GefuTa HedTH NP YESAWYSHKK YOeNbHbIX 06 beMOB KMCADTEI M
coBMOOEHHN PEMHMA THOPOMOHHTORHON pE3kM,
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OnsbrT 3kcIiuryaranuu CHB54/SNB54 — Operating Experience

BaxkHbIM (hakTOpOM SBNSETCS OTKIIOHEHWE KaHana oT An important factor is the deviation of the channel
OCHOBHOTO CTBOMa. Hebonbluon cymMMapHbI oTxop 3a6os from the main borehole. Small total deviation of the
HOBOro KaHana ([0 5 M) AaeT He3HaYUTENbHbIV pe3ynbTaT channel bottom (up to 16.4 ft) gives insignificant result
MO CPaBHEHWMIO C KaHaNaMu, MMEIOLLIMMW OTX04, 5 M 1 in comparison with channels with deviation of 16.4 ft
Donee. Pa3HuLa B yBENIMYEHUM NMPUPOCTa AebuTa Hed T and more. The difference in increase of oil flow rate is
COCTaBNSAET COOTBETCTBEHHO + 95% 1 + 180%. respectively + 95% and + 180%.

BINAHWE YOANEHWNA OTBETBJIEHNA OT OCHOBHOIO CTBOJIA

— HabniogaeTeA xapaKTepHan TEHOEHLUMA
yEENMUSHKA OebKTa HedTH C oThaneHHeM
OTBETEBN2HWA OT OCHOBHOID CTBONS,

— NpeanaraeTca NpogonseHue GypeHma
OTBETENEHMA C MAKCHMMaNbHBIM OTAGO0M
OT OCHOBHOMD CTROAA.

+180%

+85%
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BbinonHeHo HeHanpasneHHoe OypeHne BOKOBbIX Non-directional drilling of lateral channels on 22 wells was
OTBETBIEHMM Ha 22 ckBaXMHax. MpobypeHo oT 1 o performed. From 1 to 4 channels was drilled in 1 well, the
4 oTBeTBMEHMA Ha 1 cKBaXXUHe, obLLee KoM4ecTBo total number of channels is 45. The length of one channel
orBeTBfeHnn — 45. OnunHa 1 otBeTBneHmns — ot 12 go 100 m. ranged from 40 to 330 ft.

IMpu BbINONHEHWUM PAabOT BO3HWKIIM ONACeHUs!, 4TO Npu During the operations, there were concerns that drilling
OypeHun HeynpasnsemMon KOMNOHOBKOW Npon3onaeT with non-directional assembly would cause an angle drop
nafeHue yrna v puck yxoaa B BOAOHOCHbIV FOPU3OHT, Ha and the risk of getting into the water-bearing reservoir.
2-X CKBaXKMHax 3TO NOATBEPAMNOCh, M MO pe3yfbTataM This was confirmed in 2 wells and based on the results
NPOMEXYTOYHOM MHKIMHOMETPUI CBOEBPEMEHHO PELLEHO of intermediate well survey it was decided in time to stop
npekpaTnTh OypeHne. drilling.

PelleHreM NpobreMbl ABASETCH OPUEHTMPOBAHHOE The solution to the problem is steerable drilling.
OypeHue.

PE3Y/IbTATbI BYPEHWSA BOKOBbIX OTBETBJIEHUA MAJIOTO ANAMETPA

ﬁmuuemo CHBaM¥MWH — 22 \

KonwyecTeo OOKOBBIX OTEETENEHWIA Ha 1 CKBaXMHE— OT1 00 4
Obuee KONWMYECTEO OTBETEBNEHIMIA - 45

OwameTp GOKOBLIX OTEBETBNEHWIA - 68 MM

[nvHa oTBETBNEHMI - oT12 00 100 M
O6Wwan gnWHa OTEETEBNEHWA — 2047 5m

)

BoinonHeHo BypeHue BOKOBLIX OTBETENSHME HA 22 CHBaMMHAX Ha mecTopoxaeHuax MAD «TatHedTb».

Mo pezyneTaty NpoeegeHHbIX paboT NPUHATO pelweHKe o HeoBX0AUMOCTH HanpaeneHHoro BypeHus.
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OnsbrT 3kcIiuryaranuu CHB54/SNB54 — Operating Experience

To improve the technology a series of meetings were held
with the specialists of NOVINKA Company, and in January
2019, a contract was signed to implement pilot operations
on the development of the assembly for steerable drilling on
coiled tubing — SNB 54.

So, a directional drilling assembly consists of:

A PDM with a bit, knuckle joint, check valve, swivel, MWD
module, emergency disconnect unit and connector. Surface
equipment: receiving-transmitting unit, power supply unit
and PC.

B npoLecce coBepLIEHCTBOBaHMS TEXHOMNOM W NPOBEAEH
psg coBellaHnn co cneumanuctamm C3A0 «<HOBUHKA»,

1 B AaHBape 2019 rofa 3akJilo4eH LOroBop peannsaumm
OMbITHBIX PabOT MO CO3AaHNI0 KOMMOHOBKM YNPaBiseMoro
OypeHus Ha THKT — CHB 54.

NTak, 4To cobom npeacTaBnseT KOMNOHOBKA AN
HanpaBneHHoro dypeHus.

3710 [3[] C 1ONOTOM, LapHKMP, 0BpaTHbIN KNanaH,
YCTPOMCTBO NOBOPOTHOE, MOAYIb TefleMeTpuni,
aBaPUHbBIVI pa3beanHUTENb U COenHUTENb. HazeMHoe
obopynoBaHue: Onok npremMa — nepefadn MHbopMaLn,
onok nutaxua u MNK.

YeTpoRcTea Knanan Lonoto

KomMNOHGEHS Mogyas i LUsnpraieg B3 54 man

COERHHHTENbHAEA TEAEMETER N

Odopyaoeasse

J[AnameTp KOMROHOBKN 54 tam
Tunopazsep npumeraenson I, MM 4445 x34
Cocras: Tun sanacosanmoro 8 [T kaGenn HOMIANE HE
HKomnoHoBKa AAA HanpasaeHMoro Gypenna CHE:
¢ HOMNOHOEHE CORAMHMTENSHAR — 1 W, JHCEPETHOCTE YCTPORCTEA NOBOPOTHOM, ° 30
MOKYAL TEARMETDHA — 1 W, Anvna Ges B3[ »n ponoTa 2800

YCTPOACTED NOBOPOTHOE = 1 WT.
Knanas ofipatHod — 1 wr.

wapHMp = 1 wr.

oﬁ-omrmlanne HAdEMHOE — 1 Kowna,
*  3MN-1 womnn.

Pacxog *MaKocTH HEpes KoMNOHOBKY, N/MuH

Tunopasmep venonssyemses HKT no MOCT 833-80
JIHameTp KNvH3-0TKNOHNTENA, MM 1207

& & o @ oW

CORANHWTEAD AYHOUHBIH =1 WwT.

MHCTpYMEHT AnA npoBeaeHMA TO CHE - 1 kowsana,
MHCTPYMEHT MOHTARHSIR CNEUMBNEHEIA = 1 HOMNA.
Havm-oTHnoOHMTE N — 1 WT.
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ObecneyeHre NUTaHMEM U Nepefada AaHHbIX Power and data transfer from downhole sensors to the
OT A,aTYUKOB BHYTPUCKBAXKMHHOM KOMMOHOBKM Ha surface is provided by a cable inside the CT. The directional
MOBEPXHOCTb MPOM3BOAMNTCS MO Kabento, HaxoaaLeMycs drilling system is monitored and controlled by the surface
BHYTpW MHKT. KoHTponb hopmrpoBaHns 1 ynpasneHve equipment located in the control cabin.

CUCTEMOW HamnpaBneHHOro DypeHUs OCYLLECTBASETCSA C
MOMOLLbI0 Ha3eMHOIo 06OPYAOBAHMSA, PACMONOXEHHOTO B
KabuWHe bypunbLLMKa.

HA3EMHOE OBOPYAOBAHWE C KOMIMJIEKTOM NMPOrPAMMHOIO OBECIMEYEHNA

e ’ DyHHUMMN:

o5 @ * cGop AAHHBIX, XPRHEHHE W BUSYRNHEILMA;
* NOCTPORHHE NPOEKTHOR W darTHYeCHOH
TRBERTORMM;

* YIpaBAEHME TPAEHTOPHER BypeHMA;

* kaNHBPOBKE AATUMKOBR CHCTEMBI.

Cocran:
*  Grox npuema-nepedouu;
*  BAOK AUMOHLR;

' HOMILOMED,

OfecneyeHHe NHTAHMEM ¥ NEPEAAYE AAHHEX OT A8TUHNKOE BHYTPHCHEEMMHHON KOMNOHOBHM HE NOBEPXHOCTS
NPOMIBOAMTCA NO recduarueckomy kabeno sanacosaHHoro BHYTPE NTHKT koamoBuHrosod ycTaHoBKK,
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Omnbrr 3kciuryaranuv CHB54/SNB54 - Operating Experience

B 2021 rogy 66111 NpoBefeHb! OMbITHO-NMPOMbIC/IOBbLIE PaboThI: In 2021, pilot field operation was carried out: tests
NCMbITaHWS CUCTEMBI HarnpaBneHHoro bypeHns CHB-54 Ha AByx of the directional drilling system SNB-54 on two wells.
CKBaXkKMHax. HanpaBneHme KivHa-0TKIOHUTENS LieNeHanpaBneHHo The direction of the whipstock was purposefully chosen
BbIOMPAnoCk B MPOTUBOMOOXHYIO CTOPOHY HaMpaBieHNsi OCHOBHOIO in the opposite direction to the main borehole. This
CTBOMA. DTUM yAanocb obecnevmTb MakcMManbHbI 0TXoA B 54 M OT provided a maximum deviation of 54 m from the main
OCHOBHOrO CTBOSa. wellbore.

Jlyyqwiniz pesynbtat yBenvyeHns 0eduta CKBaxXmHbI: fO PEMOHTa The best result of increasing the flow rate: before the
coctaenan 1,1 7/cyT, nocne bypeHns GOKOBOro OTBETBEHWS workover the flow rate was 6.9 bbl/day, after drilling a
NpoTsixXeHHOCTbo 100 MeTpoB Ae0UT CKBaXMHbI COCTaBuUA 3,5 T/cyT lateral channel of 330 ft, the flow rate was 22 bbl/day
no cocTosHMio Ha 07.02.2022. InHaMM4ecknii ypoBeHb Npm as of 02/07/2022. The dynamic level of the submersible
paboTe NOrpy>KHOro Hacoca A0 BbINONHEHWs paboT — 1260 M, Ha pump before the operation was 4130 ft, to date — 2925
CerofHALHNA AeHb — 892 M. Pe3ynbtaTbl NpUpocTa Hed T Ha 218% ft. The results of 218% oil increment confirm that the oil
MOATBEPXKAAIOT XapaKTepHYIO TEHAEHLMIO YBENnYeHs AebuTta HedTn flow rate increases when the channel is as far away from
npu MakCcMarnbHOM OTLaneHN OTBETBIIEHNS OT OCHOBHOIO CTBOSA. the main wellbore as possible.

lNo pesynsTataM NpUMeHeHKs TexHonorum B 2022 rogy nnaHmpyeTcs Based on the results of application of the technology,
BbINonHeHMe paboT Ha 10 ckBaXMHax. 10 wells are to be completed in 2022.

Tak>Ke B MnaHax pa3BUTUA CUCTEMbI HanMpaBneHHoro bypeHms Also, in terms of development of the directional drilling
JanbHenLLIen TOHKOM pOCTa TEXHONOTMI HameTunm ans cebs byperne  system, a further growth point is identified — drilling
OOKOBbIX OTBETBIIEHN 13 0OCAXKEHHbIX FOPU3OHTANbHBIX CKBaXWH 1 of lateral channels in cased horizontal wells and the
BO3MOXHOCTb OypeHus 13 BePTUKaTbHbIX CKBAaXMH.  © possibility of drilling in vertical wells.  @®

PE3Y/IbTATbI BYPEHWSA BOKOBbIX OTBETBJIEHUA MAJIOTO ANAMETPA
CMPUMEHEHUWEM CUCTEMbI HATMPABJIEHHOIO BYPEHUA CHB-54

CpapHeHHe OCHOSHOTD B CHOPMMPOBIHHOND OTBETENEHHA
cuBammHa No 2*74
Wutepaan Gypenma 1391-1491 m

Nocne BHEAPEHMA W NPOBEAEHMA ONBITHO-NPOMBICN0BEY paboT Baroaoi cTaon 1 Dehonrmalt cTean
CcHCTEMBI HanpagnedHoro Bypexna CHE-54 Ha ckaanmHe Ttae . Rty e m::_m Dviwn, - on | Aimwr: s
Mg 2**4 pefuT CHBAMMHL A0 pEMOHTS cocTasann 1,1 Tioyr, B TPARIORA TRARTRLE = M PRATPAL MAS'TRRR  ormemna,
]
nocne Gypexua 1-ro Bonosoro CTEOAS NPOTAMENHOCTEIO 139041 79,11 142,06 -965.79 1390 79,11 140,56 -96543

135969 7883 15691 -967.5 1400 80,00 138,96 -967.28
1410,15 78,14 153,09 -9659.59 14100 8264 13796 -968,79
142005 78,69 156,04 -971.57 1420 2452 13575 -969.87

100 meTpos gebuT cHBaMMHE cocTagnn 3,5 7/cyT wa 03.08.2021.

Npumerenue TexHonorMi BypeHra BoHoenX CTEGN0E HMeeT 143046 79,79 161,06 -973.51 1430 B456 13383 -970.83
i G S S N YRR S G e DTSR GRS 1440 8414 13147 -97L80

1450,17 81,53 170,44 -9T76,72 1430 3489 12843 97284
€ MBHCHMANEHHM OTXOO0M OT OCHOBHOTO CTBONA. 1460,22 g2.84 176,31 -978,08 1460 8687 12738 -973.56

1469,89  B3.63 180,75 -979.21 1470 87,97 12653 -374.01
1420,13 84,84 18542 -580,23 1480 8868 12652 -974.31
149111 8591 191,65 -981,13 1330 90,00 127,21 -974.42

32 Nel (079) Mapr/March 2022



